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Abstract of Dissertation

Role of Epigenetigin the Pathogenesis tfiopathic Inflammatory Myositis

The idiopathidnflammatory myopathies (lIM) (polymyositis [PM], dermatomyositis
[DM], and inclusion body myaositis [IBM]) are a heterogeneous group of disorders characterized
by chronic muscle weakness, muscle fatigue, and mononuclear cell infiltration into skeletal
musde. The etiology of these disorders is currently unknown; however, disease onset in a subset
of individuak has been associated with environmental agents, suggesting that specific exposure,
in the context of certaigenetic backgrounds can initiate muscleflammation. Common
environmental agents implicated in myositis include infectious organisms, such as viruses,
parasites, and bacteria, and fAinfectious agents, such as drugs and UV radiation exppsze
Attempts to identify viruses in the tissues of [IM patients have failed, bringtogjuestion the
viral etiology of these diseasasd ruling out continual viral infection as a cause of the ongoing
muscle inflammation in these patiefis}.

However, these studielid not exclude the possibility that viruses may alter the
epigenome in affected cells and initiate pathogenic processes prior to their elimination by the
host6s i mmune response, thus explaining the
interferon sgnature gene expression in the myositis muscle tigsde Here we propose that it
is unlikely that a unique environmental agent initiates the myositis disease phenotype, but instead
it is highly likely that a diverse group of common environmental agents cause tissue specific
epigenetic and gene expression altenasleading to perturbatiorin cell homeostasis, survival,
and deathwhich explairthe manifestation of a disease phenotype in persons with a susceptible

genetic background.

In order to explore this hypothesige postulate that epigenetihanges thaoccu at the
onset of diseadéely contribute to disease processe® Westigatd theepigenetic
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mechanismshatcontrol the downstream pathways in the mustldisease onses well as
epigenetic mechanisms that respond to therapeutic interverftienexercise and Rituximab)
after disease onsét/e foundthatepigenetic mechanisms at disease onset affect mitochondrial
function, whichcontributes to disease by perpetuating muscle damalgitionally, we found

that interventions that boost mitamidrial function, such as exercisdlieviate symptoms by
altering the epigegomein order to promote mitochondrial health, decrease viral signature genes,
and improve muscle damag¥'e furtherfoundthat Rituximab altersstrogen receptoESR1)
mediatedsignalingi a known pathway that promotes mitochondrial healtirough epigenetic
regulation. This workupporsthe hypothesis that myositis patholdgyn part regulated at the
epigenetic level. Further, these epigenetic alteraongribute tomitochondrial dysfunction, a
hypothesizedonimmune mechanisnsf diseaseTherefore, treatments that targes
mitochondria, as well as diseasgusing epigenetic mechanisrmsmuscle may provide benefit

to patients with substantial muscle damage.
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Chapter 1: Introduction

Idiopathic inflammatory myopathi€tiMs), or myositis, are comprised of a group of
heterogeneous autoimmune diseases that affect skeletal musgeedbminant subtypes
include polymyaositis (PM), dermatomyositis (DM), and inclusion body myaositis (IBM). These
diseases are extremely rare, which makes the prevalence and incidence rates difficult to ascertain
[8]. The clinical presentation is generally characterized as progressive muscle weakness and
fatigue that predominantly affect the proximal muscles. DM patignially have an
accompanying rash, commonly referred to as Gottr
elbows, and knees. Histologically, myositis skeletal muscle shows signs of inflammation and
muscle damage (i.e. fiber degeneration and atroptaydher, this muscle damage can be
observed systemically since patients often have high levels of segatine kinasg9]. In the
majority of cases, patients also have autoantibodies againsitohily expressed proteins,
calling into question why the muscle is so highly etiéel in these diseasg)].

Currently, the cause of myositis is unknown and no causative agentstivitljgenome
(i.e mutations) have yet been found. Despite this, associations with immune response genes (HLA
genes encoding HL/ARB1*0301 and HLADQA1*0501; norHLA genes for TNFU, -1 L
TNFR-1, C4, and C2), immunoglobulin heavy chain allotypes, andlreceptors, along with
occasional reports of familial clustering of myositis, support a partial role for genetic factors in
these diseas€41]. The exact contribution of the genetic component to these disorders is
currently unknown, in part because of their rarity, the small number of subjects in any single
cohort, and the heteregeity in disease phenotype. However, the temporal association of
myositis onset with common environmental agents such as infectious organisms (viruses,
parasites, and bacteria) and fiofectious agents (drugs, UV, aditarysupplements) indicates

acritical role for environmental agents in disease initiation and perpetjiagoh3].



Interestingly, there are no unifying themes among the environmental agents associated
with myaositis, which points to the likely possibility that there are no unique diseasag
agents. Istead, it is more likely that these agents alter the epigerneadingto a selfsustaining
muscle pathologyynl i ke t he human genome, which is somewh
dynamic and responsive to chemical and microbial environmental f§t#r3 his presents
somewhat of a contradiction by raising the questitthe stability of these modifications, as well
as their longevityhroughout the lifespan of an individu&leveral studies have showpigenetic
modifications can be lonlived and some have been shown to be inherited through a process
known as transgenerational epigenetic inherit§hbel 7]. In thesanstances, several generations
(F2 in humans, F4 in mice) have been shown to inherit epigenetic modifications that were
acquired due to environmental exposure experienced by the FO gengratioh

Many of the environmental triggers for myositis are also known to cause epigenetic
modifications in the hst cell genomen particular,Coxsackie B virupresents as a strong
candidate for a posdietiological agent for myositis based on the vast amount of previous data
implicating this virus in skeletal muscle damage and inflammafi825]. The epigenetic
modifications associated witkkposure to environmental ageats likely to alter the expression
of genes to both initiate and sustain pathological effects in those with susceptible genetic
backgrounds.

Further, if the disease is regulated at the epigenetic level, then it is important to
understand how presenetapies affect the epigenome. Currently, treatment options for myositis
include immunosuppressive therapies and exef2ie However, since the cause of the disease
is unkrown, it is very difficult to understand how these therapies lessen symptoms. Further,
inflammation and muscle damage are poorly correlated and response to therapies varies widely
among patientf27-29]. For example, some patients treated with immunosuppressive therapies
still experience muscle damage and weakness. This suggests that inflammation is not the driving
feature thatauses symptoms in myositis and could occur secondary to the underlying cause.

2



Therefore, in the first part of this thesis project (Chapter 4), we aim to uncover potential
epigenetic mechanisms that could lead to disease phenotype in myositis durirg aliseds
Theseproposed studies would, for the first time, provide a mechanism by which transient
exposure to common environmerdagkntdeads to persistent liflong phenotypic effects in
genetically susceptible individualBor the remainder of the theproject (Chapter-b), we
study how the epigenome responds to two treatments: exercise and an immunosuppressive agent,
Rituximab. We aim to decipher epigenetic pathways that contribute to disease phenotype in an
attempt to better understand diseaseqmhesis at the molecular levEhe proposed studies
will help elucidate the genetic basis for the disease phenotype, and the results may change our
current concept of the role of common environmental agents in initiating and sustaining chronic

autoimmuneliseasessuch as myositis.



Chapter2: Literature Review

2.1 Idiopathic inflammatory myopathies

Idiopathic inflammatory myopathies, also collectively known as myositis, are a group of
heterogeneous rheumatic disorders primarily characterizelrbyic proximal muscle weakness
and fatigue (Figure 2.1A). They are extremely rare and have an estinztkhce rate of-10
per million[8]. The pathology of myositis skeletal muscle is defined as immune cell infiltration
and often includes signs of muscle damage, such as variation in fiber size, central nucleation,
atrophy, and fibrosis (Figure 2.1B). Furthdristdamage is evident systemically, as the majority
of patients have elevated levels of serum muscle enzyguel as creatine kinasehe cause of
myositis is currently unknown, but it is believed to be acquired through autoimmune mechanisms

since autoaittodies are present in more than 50% of patigjts

A

Figure 2.1.1 Idiopathic inflammatory myopathieg/A) Weakness of the proximal
muscles, highlighted in red, is a predominant featumaydsitis. Photo courtesy of The Muscular
Dystrophy Association (MDA). (B) Hematoxylin and eosin stain of myositis skeletal muscle shows
signs of inflammation and muscle damage that includes variation in fiber size, central nucleation,

and atrophyScale ba20>m.



Despite this characterization, there is a wide variability in clinical presentation of the
disease. Due to this variability, many different classification criteria have been developed to
generate homogeneous populations of patients vd#fiaed type of myositi8, 30-40]. The
beg way to classify patients has led to an ongoing debate within the scientific community and has
resulted in different subtypes of myositis. In general, the most widely accepted subtypes based on
clinical and histopathological presentation include: polyritig@M), dermatomyositigDM),

and inclusion body myosit@BM).

2.2 Diagnostic and classification criteria

Myositis is particularly hard to diagnosis because the clinical presentation is widely
heterogeneous with symptoms and severity varying freraon to person. Additionally, many of
the symptoms overlap with other muscle diseases; therefore, diagnhosissifis is based on
exclusion[9]. Because of these caveats, specific sets of sympamnd laboratory analyses have
been developedtassist in correct diagnigs

Historically, diagnosis has heavily relied on criteria from Bohan and Peter, which was
published in 197%31, 32]. Bohan and Peter saw the need to clearly define the different subtypes
of myositis because it would facilitate cliniciansdiagnosis, as well as create a more
homogeneous population that could be used for research in both praspadtretrospective
studies According to their classification system, there are five types: Groups | and Il are
comprised of PM and DM respectlyewhile the remaining three groups: PM/DM with neoplasia
(Group II), childhood PM/DM (Group 1V), and the overlap syndromes (Group 5) are comprised
of PM or DM with concomitant disorderBor instance, vasculitis, calcinosis, contractures,
muscle pain, ad edema have been associated with childhood myositis, which could suggest
differences in disease pathology. Since 1975, the Bohan and Peter criteria have aided clinicians in
diagnosing subtypes of myositis. It has been shown to correctly identify thibseyasitis 83%

of the time (sensitivity), as well as omit those without myaositis 93% of the time (specifg:fty)



The higher specificity rate can be partially attributed to the strict confidence limits that dictate a
definite diagnosis paired with exclusion criteria.

Although the sensitivity is aeptable, the Bohan and Peter criteria will not correctly
diagnosis patients with myositis 20% of the time. This is due to the variability in symptoms
between patients, as well as variability within the same patient (i.e. different patterns of
inflammationpresent in the same biopsy, inflammation is often patchy, symptoms do not
correlate with inflammation). Additional cons of the Bohan and Peter criteria are no classification
for IBM and a loose definition of overlap syndromes. They do not also accouhé foresence
of autoantibodies, which have been shown to have diagnosis value in myositis

This was demonstrated when patients were divided (h = 212) based on their serological
profile by comparingnyositis specific autantibodies MSAs] (antraminoagl-tRNA
synthetases, ansignal recognition particle $RR, anttchromalomain helicase DNA binding
protein 4 fMi-2], and antMAS1 protooncogene, G proteicoupled receptorMAS]) to
clinical categories (DM, PM, IBM, overlap, and canassociated]35]. Grouping by serological
profile was more useful than grouping by clinical categories because it produced a more
homogenouset of patients. For example, patients with @mtiinoacytRNA synthetases
autoantibodies had significantly mdrgerstitial lung diseasdl(D), ar t hri ti s, fever,
hand, and higher death rates when compared to patients without these anfithadiedinding
suggest that classification according to serological profile has diagnostic value in the clinical by
helping to predict symptoms and prognosis in a more specific manner. However, grouping by
serological profiles can lead to large heterogeaemwaups of MSAandmyositis associated
autoantibodiesM/AA )-negative patients without a diagnosis.

In an attempto improve the classificationhelnternational Myositis Assessment and
Clinical StudiegIMACS) grouppresented a new system th@thed to increase sensitivity and
specificity, exclude mimicking conditions, and separate the major subgroups of njydsitis
The IMACS classification criteria was based on datkected from 1600 patients (976 myositis,

6



624 comparators) from multenters around the world and includes PM, DM, IBM, juvenile
DM/PM, amyopathic dermatomyositi&aDM ), hypomyopathic DM, anotnmunemediated
necrotizing myopathylfINM ). The criteria is beed on age of onset, location of muscular
weakness, existence of rash, presence of autoantibaadiemuscle enzymes in ser[#2-53].
Interestingly diagnosisdoes not rely on a musdbopsy, although it may increase the probability
of an accurate diagnosis. Internal validation of the IMACS classification shows that it performs

better whercompared to existing criteria, while external validation is currently being tgsted

23 Polymyositis (PM)

PM is often characterized as proximal muscle weakness in the absence of rash, other
myopathies, exposure to myotoxic drugs, or endocrinopathy. This weakness canibediascr
symmetrical with a subacute onset and severely affecting the pelvic girdle and shoulders.
Weakness in neck flexors has also been repdiigghhagia, respiratory muscle weakness,
arthralgia, R a yimtesstitidl pneumpniitie snalhbeetrandrdistal esophageal
hypomotility, caradic arrhythmiaandheart blockcan also be presefl, 32]. However, these
symptoms must be differentiated from other collagascular disorders, such as systemic
sclerosis or lupusAccording to the Bohan and Peter criteria, PM is a relatively prevalent form of
myositis[31, 32], which has often led to misdiagnosis of those with IBM, necrotizing
autoimmune myositis, or inflammatory dystrophy. However, more recent classification systems
define pure PM as an extremely rare form obsitis with most patients displaying other features
involving the skin, lungs, joints, or vascu[&®3, 55]. Currently, PM is widely categorized as
cases that are positive for MSAs in the abserficash orother disease.

In the United States, the incidence rate is extremely low with approximately 10 per 100,
000 people currently carrying a PM diagnd8is Disease onset occurs most frequentlsirty
the second decade of life, very rarely occurs in childhood, and affects more women than men at a

ratio of 2:1[56]. Interestingly, this ratio greatly increases during childbearing years in adults to



5:1[57]. Facil and distal muscles remain unaffected, while proximal weakness progresses
relatively fast, over weeks to months, when compared to other muscular dyst{8ahss.
Many patients report periods of spontaneous exacerbation, as well as periods of remission.
Interestingly, a biopsy is essential to distinguish PM since theela histology is unique, while
the muscle involvement is clinically indistinct from other mythges, including DM59].
Histologically, PM muscle is defined as endomysial mononuclear inflammatory cell
infiltrates compromised of cytotoxic CD& cells, macrophages, and myeloid dendritic cells
(Figure 2.3.1A)9]. It is believed that CDST cells invade nomecrotic muscle fibers that
aberrantly expres®ajor histocompatibility compleXMHC) class | (Figure 2.3.14), causing
muscle fiber damage and leading tlhsequent muscle degeneratjbf]. Thus, muscle atrophy
is seen very late in the disease pathogenesis. Additionally, increased trafficking*of CEIB
and other immune cells from the blood vessels causes thickened and enlarged capillaries (Figure

2.3.1F)[9].

Figure 2.3.1Polymyositis defined by histolog{A)H&E stain shows endomysial

inflammation in PM muscle. Note variation in fiber size and increase in fibrosis. (B) MHC class |
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staining on PM muscle fibers and infiltrating immune cells. (C) Cell surface and sarcoplasmic
staining of MHC class | on PM muedD) Arrow points taCD8" T cell staining(E) Arrow

points to ganzyme Bpositive cell stainingwhichsurround PM muscle fibers. (F) CD146 (Mel
CAM), an endothelial cell marker, staining shows enlarged capillary size. Pictures taken from
Inflammatory Dseases of Muscle and Other Myopathies by K. Nagaraju and IE Lundberg.

Courtesy of Paul Plotz.

24 Dermatomyositis (DM)
Similar to PM, DM patients experience proximal muscle weakness; however, muscle
symptoms are accompanied with skin involvement. Tiielvement of the skin is specific to DM
and usually takes the form of heliotrope rash, which is characterized as a lilac discoloration of
upper eyelids with periorbital edenfaéigure 2.41B). This is often accompanied with a rash that
isrestrictedtothe nuc k!l es, knees, and el bowsigkenown as Got

2.41A, CD) [9].

Figure 24.1Classical rashes seeninDM.A) Gottronés papul es, whic

as red or violet colored inflammation over the knuckles, is a classical sign of DM. (B)Heliotrope
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rash, anot her c¢cl assical DM r as h, appears on the
( D) Got honoha @bewssPictgres taken from Inflammatory Diseases of Muscle and

Other Myopathies by K. Nagaraju and IE Lundberg. Courtesy of Paul Plotz.

Other skin manifestations include (1) general erythema that can vary in sevigitye (
242)andwillot en be restricted to the chest and upper
signo or aFiguebh&®WD) sdamdh o( {) mechanicds hand, whi

scaling or flakiness of the fingertips and thickened cuticles (Figure 29.3)

Figure 24.2 Additional types of rashes seen in DNA) Severe erythema on the hands
of a DM patient. (B) Scalp rash that is restricted to the base of the hairline. (C) Rash occurring

ontheches, commonly referred to as a AV signo due
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called the O0shawl signé because it wraps around
would. Pictures taken from Inflammatory Diseases of Muscle and Other Myopatides b

Nagaraju and IE Lundberg. Courtesy of Paul Plotz.

Because of the skin involvement, DM is easier to define and diagnose when compared
other types of myositis. For exampl e, both a hel
characteristic of DM thaheir presence is more useful in determining a diagnosis than a biopsy.
Despite this, the group still remains somewhat heterogeneous due to the different subtypes of
DM. These include (1) classic DM (muscle and skin involvement), (2) amyopathic DM (ADM)
(skin only), (3) hypomyopathic DM (skin with stddinical evidence of muscle involvement), (4)
postmyopathic DM (classic DM patients that have recovered from muscle involvement, but skin
rashes remain active), and (5) DM sine dermatitis (muscle ptO})In contrast to PM, it has a
much lower incidencél.2-17 per 1,000,000and prevalence rate (6 per 100,000 pedgdi@)5§].
Although it is very rare, it is the most common form of myositis to be fouradaaill age groups
[40]. Like PM, it affectanore women than men and has a higher association with interstitial lung

disease (ILD]59].

Figure 24.3Me ¢ h a ni (&) $akdn &omch whit DM patient. (B) Taken from a

black DM patient. Note the roughness and flakiness of the skin. Pictures taken from Inflammatory
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Diseases of Muscle and Other Myopathies by K. Nagaraju and IE Lundberg. Courtesy of Paul

Plotz.

Histologically, DM muscleénflammation is perivascular and occurs around the
perimysium (Figure 2.4.4A, C). The invading infiltrate is primarily made up of B cells,
macrophages, CD4 -cells, and plasmacytoid dendritic celfs8]. A characteristic histological
feature of DM is perifasicicular atrophy (Figure 2.4.4D), which is attributed to complement
activation and formation of C569 complement membrane attack complex (MAC) on
endomygial blood vesselg]. This leads to capillary necrosis, a reduced number of capillaries,
and an insufficient blood supply. Further, the capillaries that are present display an abnormal size
that is also seen in PMid to increased immune cell trafficking (Figure 2.4.4B). The
inflammatory infiltrates within the skin are perivascular and are made up of Claéftstand

macrophages. Epidermal atrophy, along with dilatation of superficial capillaries, is also present

9.

Figure 24.4 Dermatomyositis defined by histologfA) H&E staining shows

perivascular inflammation. Star denotes regenerated fiber due to central nucleus. (B) CD146
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(Mel-CAM), an endothelial cell marker, staining shows enlarged capillary size that is similarly
seen in PM. (Cptar denotes H&E staining perimysial inflammation. (DArrow denoteH&E
stainingof perifascicular atrophy. Pictures taken from InflammatBbigeases of Muscle and

Other Myopathies by K. Nagaraju and IE Lundberg. Courtesy of Paul Plotz.

25 Inclusion body myositis(IBM)

IBM is the most common myopathy to occur in individuals over the age of 50. It is
characterized as slow, progressive nasetric proximal and distal muscle weakness. Further,
this weakness eventually becomes debilitating to patients, who have difficulty standing and are
more prone to falling. The majority of patients need some sort of assisting device when walking.
As the dsease progresses, patients eventually become wheel chair bound. Despite the progressive
nature of the disease, life expectancy is nofis@il

Both the incidence and prevalence rate have varied between studies, as well as region. In
general, the reported incidence rate is much lower than PM an®DNdér million),but it has a
comparable prevalence rate (5 per 100,000 pefp®k)In contrast to PM and DM, IBM seems
to more commonly affect males at a ratio of [B@]. Further, it is diagnosed at an older age,
effects distal muscles, is asymmetric, and has a higher rate of concomitant myalgias. Dysphagia is

often common and occurs in over half of affected pati@tis

Figure 2.4.5Inclusion body myositis defined by histologyd) Trichrome staining shows red

rimmed inclusions within muscle fibers. (B) H&E staining shows presence of cytoplasmic
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inclusions and marked variation in fiber size. Pictures taken from Inflammatory Diseases of

Muscle and Other Myopathies by K. NagarapddE Lundberg. Courtesy of Paul Plotz.

At the histological level, IBM is very similar to PM, making a diagnosis based on biopsy
difficult. Primarily, IBM skeletal muscle is characterized as both inflammatory and degenerative.
The inflammatory componerg identical to PM and is defined as endomysial inflammation
surrounding intact myofibers of variable size (Figure 2.4.5B). Further, {ld&pression is
found on the surface of both necrotic and-nexrotic myofibers. The infiltrate is primarily
composeaf macrophages and cytotoxic CDBcells. Despite the similarities to PM, IBM
muscle differs from PM in that it has degenerative components. These include the presence of

rimmed vacuoles or cytoplasmic inclusions (Figure 2.4[RA%8-60].

26 Other types of myositis

2.6.1 Necrotizing autonmune myopathy

Immune mediated necrotizing myopathy (IMNM) is a recently recognized type of
myositis that was defined during the ¥Buropean NeuroMuscular CentENMC) workshop
in 2013 It is fulfills the Peter and Bohan classification criteria foula PM, but the predominant
histological feature is both necrotic and regenerating fibers without the presence of significant
inflammation. Therefore, a biopsy is needed for diagnosis. It is extremely rare and only about 300
cases have been reported. Duds rarity, incidence and prevalence are currently unknown.
Autoantibodies are frequently seen in IMNM patients. Evidence suggests that it may be induced
through an immune response triggered by drugs (cholesterol lowering drugs, statins), malignancy,
or viral infection. For example, many IMNM patients have autoantibodies agalnysir8xy-3-
methylglutarytlcoenzyme A reductase (HMGCR), which is an enzyme needed for biosynthesis of
cholesterol and is regulated by statins. Patients respond to immunosivepiesspies,

including corticosteroids, intravenous immunoglobulin, and rituxifd&p60, 61].
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2.6.2 PM/DM with neoplasia

An association between myositis and malignancy has bezm@mted since 19181,
32]. To determine the association, a matalysis was done in 2013 that contained twenty
publications that had reported on myositis and malignfé@y It showed that both PM and DM
were associated with an increased risk of cancer. In particular, both DM and PM patients
displayed higher mean rate ratios when compared with the general population. Interestingly, DM
patients had a higher 2 rate ratio (5.5) when compared to PM patients (1.62). Further, they
found that patients have an increased risk of developing malignancies within the first year of
diagnosis, as well as increased risk for male pat[@@}s Currently, there is no evidence to
indicate that certain types of malignancies are more common; rather, they vapatrent to
patient. Due to this association, patients recently diagnosed with myositis should undergo

additional screening for malignanci}.

2.6.3 Overlap myositis

Myositis can accompany athrheumatic disorders that are commonly referred to as
collagen vascular diseagéd, 32]. These diseases are most commonly compromised of
progressive systemic sclerosis. However, they also include systemic lupus erythematosus,
rheumatoid arthritis, polyarteritis, and Sjogrer
extremely heterogeneous and thus difficult to research. Due to this reason, very little about the
pathogenesis of overlap myaositis is known. Despite this, detection of autoantibodies has been

particularly useful for diagnosing these patid6g.

2.7 Serological groups

Myositis is often classified asiautoimmune disease because many patients produce
autoantibodies that are directed against intracellular antigens. Currently, autoantibodies found in
patients are categorized into two types: myositiscific autoantibodies (MSA) or myositis

associated daantibodies (MAA). MSAs are characterized as autoantibodies that are only found

15



in myositis. Because of their selectivity, they can be good biomarkers that can assist in diagnosis
of patients. Overall, MSAs target both cytoplasmic and nuclear compohantsée involved in
gene transcription, viral recognition, protein translation, aontepr translocatiofil0, 63].
Autoantibodies against aminoagRNA syntheaseAnti-ARS), chromodomain helicase
DNA binding protein 4-Mi-2), andsignal recognition peptid@ SRP are the best @racterized
MSAs due their high frequency of detection in serum. Interestingt 0806 of patients with
autoantibodies against ARS antigens also have[lldD Anti-Mi-2 antibody has beewdind to
occur more frequently in DM than PM. Further, the presence oMir2i is associated with a
better prognosis as patients with this autoantibody respond well to steroid treatment and do not
develop ILD or polyarthriti$64]. Conversely, ambRP antibodies are associated with a worse
prognosis and are mostly present in patients with IMB] 66]. Despite the prognosis,
detection of antSRP antibodies is extremely helpful in providing correct diagnosis, since IMNM
is practically clinically indistinguishable from PM. Without this association, patients would be
subjected to a highly invasive muscle biopsy in ptdeletermine diagnosis.
In contrast to MSAs, myositigssociated antibodies (MAA) are not specific to nity@s
For example, a common MAA found in myositis patienansSj ogr en 6 sela;eg ndr o me
antigen A Ro60/SSA. However, these autoantibodies are also found in patients with systemic
lupus erythematosus (SLE). Therefore, patients who test positidfas are more likely to be
diagnosed as overlap myositis. In this way, MAAs have assisted clinicians in diagnosing
otherwise complicated cases that are hard to classify clin[d&lly
The pathophysiological reasons for the presence of autoantibodies in myositis have yet to
be determine63]. Interestingly, the majority of andintibodies are against ubiquitously
expressed proteins that do not have a clear association to disease patjagekimg it difficult
to speculate why elective muscle damage occurs in myositis. Further studies that elicit the
precise mechanism regarding the role of autoantibodies in the pathogenesis of myositis are
needed.
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2.8 Immune mechanisms

Immune mediatedhechanisms, as well as subsequent pathways, have been repeatedly
recognized as an important contributor to disease pathfdg@8]. The main evidence
supporting an immunmediated myopathy includes the presence of mononuclear cellular
infiltrates found within the skeletal mus¢&9]. Interestingly, the immune cell types, as well as
their distribution, vanaccording to subtype. For example, inflammation in PM muscle is
generally characterized as T cells located throughout the endomysium, while DM muscle tends to
have a higher percentage of B cells that surround individual fascicles. Despite these
characteriations, both mononuclear cell types and distribution can vary from patient to patient
within the same subty®].

Other evidence supporting the role for immune driven pathology inclederéisence of
autoantibodies in the majority of patients, as well as the identification ofPIRB, a MHC class
Il gene, as a major genetic risk factor in Caucasian pafiedtZ0]. Further, glucocorticoids, a
known suppressor of both inflammation and immune response, are the primary form of treatment
that can provide both functional and histopathological improvements in d[gdaska patients
that are not responsive to glucocorticoids, other immunosuppedssirapies, such as
azathioprinemethotrexate, or rituximab, can be used as effective treatf®nts

Interestingly, studies have shown that myositis muscle actively participates in eliniting a
immune response through both innate and adaptive immune pathway&elaceptors (TLRS)
play a cruci al role in the hostds defense agai ns
immune signaling via nuclear factor kaggght-chainenhance bactivated B cells (Nf& B[)r2].
This leads to transcription of pinflammatory cytokines, idading a type | interferon signature.
TLRs, activated NF® B , and type | interferon signature havi

expressed in myositis muscle (Figure 2.8.1).
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Adaptive immune responses are also present within myositis muscle. First, MHC class
a molecule that is involved in mounting an immune response by displaying antigens to cytotoxic

T-cells, have been shown to be aberrantly expressed on myositis muscléHiigpens 2.3.1BC)

[73.

Figure 28.1NF-a B i s act i vat e dvydsitis mosgl®staindgd with aitifiasR | e .
p65 antibody shows localization withinyofiber nuclei (arrows). Inset is shown on right.

Pictures taken from K. Nagaraju shown in Activation of the endoplasmic reticulum stress
response in autoimmune myositis: potential role in muscle fiber damage and destruction,

Arthritis Rheum 52:182485 (2005).

2.9 Non-immune mechanisms

A general perception surrounding the pathophysiology of myaositis is that skeletal muscle
is the target of infiltrating immune cells, which cause muscle damage that eventually lead to
weakness. Under this notion, treatmisnnitiated through the clearance of immune cells to
reduce muscle damage, leading to improvement in muscle function. However,
immunosuppressive therapies produce varied outcomes in patients with some responding well,
while others not responding at |l7]. Further, there is evidence that disease progression occurs
in the absence of inflammation, which points to the presence d@frmonone mechanisn29. A
nonimmune mechanism is defined as one that contributes to disease pathogehssioa
initiated or perpetrated by cells withhematopoietic origin.
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The indications that neimmune mechanisms are present in myositis are centered on
several studies showing a disconnection between inflammation and symptoms. First, Imai et al.
classified IIM muscle histopathology based on responsiveness to steroid therapy and reported that
therapeutic response to glucocorticoids varied significantly from patient to gafigrEurther,
Lundberg et al. not only found variability within therapeutic response to corticosteroids, but also
reported that the amount of inflammatory infiltrates present did not correlate to muscle weakness
[28]. Forexample, patients still reported muscle weakness after corticosteroid treatment, despite
the fact that the treatment was verified to remove all infiltrating immune cells. This poor
correlation between inflammation and weakness was echoed in the clges | ma
histocompatibility complex (MHG)ransgenic mouse model of 1IM, where muscle weakness was
detectable prior to the onset of inflammat[@d]. These studies suggest that skeletal muscle can
actively contribue to disease pathology.

To develop a better understanding of the disease, one of the current questions that have
yet to be answered is how skeletal muscle participatieimitiation and progression of
myositis. There have been several studies that have tried to dissect this question by focusing

strictly on skeletal muscle.

2.9.1 Endoplasmic reticulum (E) Stress

Even though the cause of myositis is unknown, it could be proposed that ER stress is an
early initiating process within skeletal muscle, since some of the factors associated with disease
onset (i.e. viral infection, environmental toxins) are known taupefER homeostas|35, 76]. In
the case of viruses, large amounts of viral protein are synthesized within the ER of infected cells,
leading to increases of undied or misfoled proteing75]. To adapt to the increased level of
proteins, the unfolded protein response (UPR) is initiated to clear misfolded or aggregated
proteins by molecular chaperon@8 (©r 94 kDa glucoseegulatedprotein [Grp78, Grp9f) [77].

This has been reported in mainly IBM, but also sten@dponsive PM muscle, which has been
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shown to contain protein aggregates that are believed to accumulateatieerémt protein
misfolding[78]. Defects in protein misfolding lead to harmful downstream effects that impact

cell function and survival.

2.9.2 Hypoxia
It is suggested that myositis patients rely more heavily on anaerobic mechanisms for
energy production, which could contribute to muscle weaK&$sin support of this theory,
studies have shown that myositis muscle could be hypoxic. For exdnyglexiainducible
fador 1-alpha HIF-1 Yhas been shown to accumulate in myositis mU$€le81]. Further,
histologically analyses thative shown abnormal capillary staining in both PM and DM patients
[9]. It has also been reported that some myositis patients have fewer capillaries per unit area when
compared to healthy control sele[80, 82]. This may be especially pertinent to DM patients,
who histologically have complementediated necrosis of capillaries causing insufficient blood

supply and perifasicular atrophy within the mug&sg.

2.9.3 Regeneration

Once degeneration takes place, myositis muscle must regenerate from satellite cells;
however, how this takedgee in the context of inflammation is poorly understood. This is due to
the fact that successful regeneration in normal muscle is dependent on a balance betweédn pro
antrinflammatory factor$83]. Teasing this apart in myositis muscle is difficult because the
features of chronic inflammath must be distinguished from features that are responsive to
injury. Further complicating the issue is that patients are kept on immunosuppressive therapies,
which may also hinder inflammatory factors needed for correct regeneration to occur. Further

resarch into characterizing regeneration in myositis muscle is needed.
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2.94 Autophagy

The exact mechanism for how the skeletal muscle atrophies in myositis remains unclear.
Cell death is clearly present, but programmed cell death appear to be absenydisitis muscle
[84-86]. Thereis alsoevidence that suggests that skeletal muscle cells are resistant to Fas
mediated or capastdependent apoptogi86]. Despite thisgdata also suggest thall death is
initiated through autophagic pathwd3¥-89]. Autophagic components, such as beatia
microtubuleassociated proteins 1A/1B light chain 3A03), have been shown to be over
expressed in patient mus¢i&/]. Further, autophagy activation in normal skeletal muscle
increases expression of Beclin 1 and translocatidtC8fphosphatidylethanolamine conjugate

(LC3-1I) to mitochondrial membranes, possibly targeting them for degrad&tipfl] .

2.9.5 Mitochondrid function

One of the less studied effedén myositis igmitochondrial function. Under conditions of
stress, the ER depletes its large stores of calcium, leading to disruption of cytosolic calcium
homeostasis and increased calcium uptake by the mitochondria. Calcium increases within the
mitochondria result in ikreased membrane potential, an elevated rate of respiration, and
increasedeactive oxygen specieRQS production. If these events become chronic, excess ROS
accumulation lead to uncoupling of the electron transport chain, decreases in respiratoml rate,
lessadenosine triphosphatATP) production, causing an energy def{@f]. Interestingly, there
are several studies that have reported energy deficits in myositis patients, including decreased
stores of ATP in muscle, decreased fatigue resistance, and higher blood and muscle lactate levels

after exercise when compared to heakbhdentary contro[9©3-96)].

2.95.1 Mitochondrial structural abnormalities in myositis
Mitochondrialstructuralabnormalities have been documeniadely in IBM. Hallmark
features include rimmed vacuoles and congophilic inclusions lonzedy around the periphery

of the muscle fibef97]. Further, éectron micrographffom DM and PM patiets have shown
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changes in mitochondrial architectuvehichinclude irregular cristae, paracrystalline inclusions,
and dense bodig¢88, 99. Interestingly, these structural abnormalities have also been noted in
other myopathies and habeen associated with mitochondria dysfundiggh. However, how

these abnormalities impefunction in myositis muscles less clear.

2.9.5.2 Mitochondrial function in skeletal muscle

Proper mitochondrial function promotes skeletal muscle health by regulating metabolism
and energy production, redox homeostasis, and cell death. Additionally, mitochondria are also
important for plasma membrane repair upon dama0g. Studies using single isolated
myofibers from mice show that mitochondria accumulate at the site of injury when myofibers are
injured with a laser. Further, membrane repair can be disrupted in a dose dependent manner
through treatment with agents that @ampproper mitochondrial function (i.e Carbonyl cyanide m

chlorophenyl hydrazone (CCCP), oligomycj@p0 101].

2.9.5.3 Pathways thataintain mitochondrial functioand health

2.9.5.3.1 Mitochondrial quality control

Maintaining integrity is essential for mitochondrial function and health. Several studies
have shown that quality control pathways are implicated in metabolic and neurodegenerative
diseases, as well as agii®2. Quality control is executettirough multiple molecular
pathways, which aim to reduce dysfunction and improve function. First, antioxidants, such as
glutathione, superoxide dismutase, catalase), control potential cell damaging reactive oxygen
species produced by the electron transport chain through reddi®h06. Second, 99% of
proteins needed for proper function are transcribed within the nucleus and have to be imported
into the mitochondriaT o facilitate these processes, mitochondria have fratieases
(mitochondrial processing peptidddPF], intramembrane proteasddiP]) that ensure proper

import and chaperonemitochondrial 70 kDa heat shock proteintHsp7Q, heat shock protein
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60 [Hsp6Q) that aid in folding and prevent proteiggregatiori107, 10g. Protein turnover

within the mitochondria is regulated by proteases, which degrade misfolded proteins, and by the
ubiquitin-proteasomeystem (UPS), which marksroteins for proteosomal degradat{d:®9,

114. Under conditions of stress, the UPS response induces the retrogpoese, which

involves nuclear transcription of chaperones, proteases, and ROS scavenging in order to facilitate

proper folding, import, and stress reductj@d]].

2.9.5.32 Fusion and fission

Mitochondria exist in a dynamic, interconnected network that results in a constant change
of number, shape, and localization. Mitochdadirave the ability to fuse together vidtofusin-1
and-2 (MFN1, MFN2), anddynaminlike 120 kDa protein, mitochondriaDPA1) and results in
exchange of content to maintain overall mitochondrial inte¢tity, 113. Uponinduction of
mitochondrial depolarization, damaged mitochondriasmit viadynaminl-like protein DRPJ)
in a process known as fissiphl4]. This allows mitochondria to shed the damaged parts, while
still keeping the healthy parts ictalf the separated, damaged mitochondria still exhibit
depolarization and become ramctional, then they will be removed by mitophda@#5. The
processes of fusion and fission must be balanced and help to control not only the function of the

mitochondria, but tHe morphology as well.

2.9.5.33 Mitophagy

Mitophagy is defined as the removal of defective mitochondria through degradation by
autophagy. It contributes to overall mitochondrial health by physically removing dysfunction
mitochondria from the interconnected netwptk €. This protects healthy mitochondria from
fusing with damaged ones. The initiation of mitophagy ocbyraccumulatn of PTEN-induced
putative kinase 1RINK1) on the outer membrane, which causes recruitment of Parkin. Parkin is

a E3 ligase, which ubiquitnates various proteins on the mitochondria and enables recruitment of
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machinery for autophadl17]. Theautophagosomis then assembled actears away

ubiquinated mitochondrigl1§.

2.9.5.34 Apoptosis
Under conditions of prolonged stress or severe damage, mitochondaetivaite cell
deathknown as programmed cell death or apoptdsithese instances, mitochondrial
depolarization results in pore formation throwigomerize of Bax and Bakvhich allows
release of cytochrome c into the cytolil. Interestingly, this type of cell death is described as
Aineat, 0 meaning that the contents within the cel
with necrosis, in which cells spill their contents within their microenvironnheading to

inflammatory responsg419]. Muscle as well as muscle cellsas been shown to be resistant to

apoptosig86].

2.9.5.35 Theestrogen pathwagis an important mediator of mitochondrial function
The ESRI1gene is a transcription factor that encodes the estrogen receptor, a protein
important forcellular proliferation and differentiation in target tissues. Previous studies have
shown that a ntual transrepression occurs between ER ane Ng-; mai nl vy, i ncreases
cause decreases in MFB  D-Birling activity and subsequent decreases irindftammatory
cytokine transcriptioil20-124]. More recent studies show tiaBR1specific knockout in
skeletal muscleesults in reduction of mitochondrial function by decreasing fatty acid oxidation,
increasing mitochondrial permeability transitijporeopening, and leading to impairments in
mitochondrial healtil25. Interestingly, both PM and DM have a higher dleice rate in
femaled 8], whichraises the question of whether aberrant gene expression is partially sex

influenced
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2.10 Epigenetics

Epigeneticss defined as changes that do not affect the DNA sequence, but alter gene
expressionThese changes are influenced by environmental factors that occur externally (i.e.
drugs, temperatuyer internally (i.emetabolismhormone} For example, Himalayan rabbits
carry a temperatureegulated gene (C gene), which is required for fur pigmentation. The C gene
is inactive at 3%C, but becomes activated atxC525xC. Rabbits reared in temperatures that
activate the C gene hafigr pigmentation in their ears, nose, and feet, while rabbits reared in
warmer temperatures remain completely whilt2q. Further, several studies hasteown that
modifications within the epigenontelp to regulate pathogenesfsmany diseasefcluding
cancer, rheumatoidrthritis lupus and myositi§127]. This is additionally supported by studies
with monozygotic (MZ) twins, which have shown concordancesriagdow 100% for many

autoimmune diseas¢$27].

2.10.1 Mechanisms of epigenetic regulation

2.10.11 DNA mettylation

DNA methylation is the best known epigenetic progiegsart becausi has been the
easiest to study with existing technolothyis defined as the addition or the removal of a methyl
group €CHs) to the DNA nucleotide sequence. Methylation highly favors cytq§iheases, but
adenine can also be methylated. It occurs in specific DNA sequemtexts: (aCG (CpG),(b)
CxG, or(c) Cxx, where x corresponds to &, or C.The DNA sequence, CpG, cancur
repetitively within the genomehus,termed CpG islands. These are mostly found at or near
transcriptional start sitg42§.

Four different types of DNAnethylation have been describéa) CpG islandswithin a
genebds pr omaresslocateceug io 8k from(Cpgli ands, termed O6CpG sh
the transcriptional regig termed the gene body, and Kepetitive sequenceblethylation is

mediatel by DNA methyltransferases (DNMT ezymes), which transfer or remove a methyl group
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to DNA. These enzymes can be broadly placed into two groups: de novo and maintenance. De
novo methyltransfereases (DNMT3a, DNMT3b, DNMT3L) participate in methylation etrexits
occur during embryonic development. Conversely, maintenance methyltransf¢padisasl
and DNMT2) methylate DNA during DNA replicati¢t2§.

DNA that is methylated decreases transcription by physically blocking the binding of
transcription factors, while favoring the binding of metydG-binding cdmain proteins. In
contrast, DNA that is not methylated is accessible for transcription factor binding and permits
transcription of DNA to take plac®NA methylation is largely erased andestablished during
embryogenesis. It has shown to be criticaldoth genomic imprinting, as well as X chromosome

inactivation[12§.

DNAinaccessible due to
methylation (gene inactive)

Methyl groups attached
to the CpG islands

regulate gene activity
Low/no methylation, DNA

* accessible (gene active)

Groups attached to histone tails &
determine the activity of the DNA
wrapped around them

Chromatin remodelling makes certain
regions of DNA available for transcription

Chromatin, Chromatin remodeller

Figure 2.10.1Mecharisms of epigenetic regulatiarPicturetaken fromS.Rajender
(2011) Epigenetics, spermatogenesis, and male inferlifitgation Research/Reviews in

Mutation Research, 727(3):621.
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2.10.12 Histone modifications

Histones are conserved proteins thatkage and organize DNA within the nucleosome
Theyundergo biochemical modifications, such as acetylation, phosphorylation, methylation,
deimination, ubiquitylation, and sumoylation. The best characterized modification is acetylation,
where histone acetyltransferases (HATS) transfer an acetyl group febyh @oA to the amino
group of lysine side chains located on the histone. This transfer neutralizes the positive charge of
lysine, impairing the interaction with negatively charged DNA and leading to an open chromatin

structure. Thus, acetylation is assted with increases in gene express$iiz.

2.10.13 MicroRNAs

MicroRNAs are small norcoding RNA moleculethatare important regulators of gene
expression at the pestnscriptional level and function by inhibiting translation or degigdi
transcripts once they are bound to a specific seed sequence located in theThBigAs also
evidence that microRNAs can modulate DNA methylation, as well as histone modifications.
MicroRNAs can target numerous transcripts and have been implicated in the pathogenesis of
several rheumatic diseases, including systemic lupus erythematosus and rheumatoid arthritis
[130. In skeletal muscle, microRNAs have been shown to be important during myogenic
differentiation[131], and their dysregulated expression hamkfeund in inflammatory
myopathieg§132. In particular, pranflammatory cytokines have been shown to suppress the
expression of microRNAs that are important for muscle differentiation and maintenance,

connecting chronic inflammation thi muscle degeneration in myositi33.

2.10.2 How the environment affects the epigenome

The human genome i s somewhat fihardwired, 0 wh
responsie to chemical and microbial environmental factdrsthis sense, targeting aberrant
gene expression that is regulated at the epigenome level is a particularly attractive therapeutic

approachUnder this approach, research that not only identifies egigenarks, but also relates
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identified marks to function is needed. Generally, it is thought that exposure to certain
environmental agents, such as drugs, viruses, UV radiatiomffesn cellular processes that

change the regulation of the epigenome (hethylgroup availability, methyltransferase

activity), which affects DNA methylation, histone modifications, and microRNAs. These lead to
changes in gene expression, as well as chromatin condensation, which can increase susceptibility

to or contributed diseas¢134.

2.103 Transgenerational epigenetic effects

It is generally thought that aberrant epigenetic modifications are erased with each new
generation; however, there is evidesoggestinghat some modifications may be inherited. In
one particular study, pregnant rats were exposed to an insecticide dryetipr) and a
fungicide (vinclozolin)15]. Interestingly, changes in DNA methylation, which impacted
decreased sperm production and increased male infertility, were found in four subsequent
generations. Even more intstimg is that these subsequent generations have never been exposed
to either methyoxychlor or vinclozolin. This
epigenetic inheritance, 0 which is defined as
information between generations that leads phenotypic variation in the absence of direct
environmental influenecd45]. Transgernerational epigenetic inheritance has been documented
in humans. For example, individuals exposed to the Dutch famine during the emdldfWar Il
during gestation had impaired glucose tolerance than those born a year before the famine. Further,
offspring of prenatally undernourished fathers were heavier and had a lhoglyemass index
(BMI) than offspring of unexposed fath¢i85, 136. This suggests that epigenetic modifications

induced by environmental conditions can persist throughoutféspdin of an individual.
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2.11  Effect of environmenton myositis
Although the cause of myositis is unknowmere have been studies that suggest an

association with exposure to certain environmental agents (Table 290.1)

Table 2.10.1 Possible Environmental Risk Factors

Infectious Agents Noninfectious Agents

Viruses Drugs
Picornavirus family, enteroviruses D-penicillamine

Polio, coxsackievirus types A and B, choviruses Corticosteroids
Retroviruses Chloroquine

HIV-1, HTLV-1 Statins (atorvastatin, lovastatin, pravastatin, simvastatin)
Parvovirus B19 Lipid-lowering fibrates (bezafibrate, clofibrate, gemfibrozil)
Hepatitis C virus L-tryptophan
Hepatitis B virus Biologic agents (growth hormone, interferdi4L-2)

Bacteria Vaccination for tetanus, BCG, diphtheria, hepatitis B, hepatitis A
Staphylococci Miscellaneous drugs (local anesthesia, hydroxyurea, leuprolide acetate)
Clostridia Ultraviolent radiation exposure
Mycobacteria Miscellaneous agents

Parasites silicone breast implants
Toxoplasma gondii chronic graft-verus-host disease assoicated with bone marrow transplantat|
Trypanosoma cruzi collagen injection
Borrelia burgdorferi silica exposure

Tabletaken from Inflammatory Diseases of Muscle and Other MyopathiksM¥ggaraju and IE
Lundberg. BCG = bacille Calmet®urin, HIV = human immunodeficiency virus, HFLV=
human Hymphotropic virus 1

The majority of these environmengents are quite common, which implies thérge
portion of the population isxpo®d to one or many of the listed agents over the course of their
lifetimes. Despite the rate of exposure, only a small minority of the population goes on to develop
myositis. This indicates that a second factor, such as genetic background, is neededdon orde
initiation of diseas¢9].

So far, the majority of research in this topic has shown a high association with infection
of coxsackie B virus. Coxsackie B virus is an enterovirus (sistggmded RNA virus) that causes
flu-like symptoms upon infection. On average, infection lagigldys and is extremely common,
infecting approximately 2 million people in the US per year. Higgr antibodies against
coxsackie B have been found in batlgositis serum and musdl#37. Further, coxsackie B

injection into certain strains of mice will caustgronicmyositis, which supports the idea that
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susceptible genetic backgrounds are essential for disease develfiddhdnterestingly,
attempts to identify virus inside of myositis muscle have failed, despite the fact that many patients
still exhibita viral signaturg3]. The presence of a viral signature suggestghieatirus induces
possible epigenetic alterations during active infection that continue after infection is cleared to
sustain disease pathology.

Another environmental agent that has been widely published in myositis includes statins
[138]. Statins are cholesterol lowering drugs that have been shown to reduce the risk of heart
attack, stroke, and heart di sease. They have bee
induce symptoms that are similar to inflammatory myopathy in amgdpulation of individuals
that are not predisposed to developiiid.ITheir mechanism of action causes decreases in
cholesterol synthesis by inhibiting the Hitaiting enzyme, 3hydroxy-3-methylglutaryt
coenzyme A (HMGCoA) reductase. Autoantibodieganst HMGCR have been found in
myositis patient§139. Further, HMGCR is expressed at high levels in regenerating muscle
fibers from aniHMGCR-positive patient§14(. This observation is extremely interesting
because it offers a potential mechanism for continueiale damage driven by an adaptive
immune response. Additionallyn vitro studies have shown that statin exposure induces

HMGCR overexpression in muscle fib¢is89.

2.12  Treatment

Since there is no cure for myositis, the aims of treatment include improving muscle
strength and decreasing inflammation. There are many different types of medications that are
currently prescribed due to the faleat response varies from patient to patient. Interestingly, very
few of the prescribed medications have been shown to be effective in treating symptoms when
tested in prospective, doulbddind, placebecontrolled clinical trials. This is partially due wade

heterogeeity of disease pathogenefg.
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2.12.1 Glucocorticoids

Upon diagnosis, patients are first administered high doses of glucocorticoids. Although
never formally shown to beffective in a prospective doubldind study, glucocorticoids are
effective at removing immune cell infiltrates, as well as increase muscle strength. However,
patients cannot take these drugs for long periods of time as they have significant side effects
within the muscle, such muscle atrophy and inhibition of both myogenesis and muscle
regeneration. Therefore, patients are usually tapered off of glucocorticoids in the hopes that
symptoms will stay manageablie. cases where this does not occur, a setantinosuppressive

therapy is often administerg¢dl].

2.12.2 Immunosuppressive medications

Immunosuppressive medications that have been responsive to myositis include
azathioprine, methotrexate, and mycophenolate mofetil. These drugs work by inhibiting
lymphocyte proliferation. If symptoms are stihimanageable, more aggressive treatment options

can be taken, like Rituximab or cyclosporing9\

21221 Rituximab

Rituximab, an antCD20 monoclonal antibody, has been shown to be efteati reducing

symptoms in steroid unresponsive patients after prolonged periods of treftdi¢n€D20 is

mainly expressed by B cellsd its mechanism of action includes B cell depletion through cell

lysis by apoptosis, complement activation, and antibody dependent cell mediated cytotoxicity
[142. It has been shown to improve both muscle strength and CK levels of myositis patients in
clinical trials[141]. However, it is less clear as to how Rituximab is more beneficial than
glucocortcoids since they both deplete B cells. Recent studies have shown that CD20 is
expressed on muscle, but it is unknown if Rituximab interacts and engages the muscle expressed

antigen[143.
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2.12.3 Exercise

Even though immunosuppressive therapies provide benefit, all of the drugs have
substantial side effects. Further, inflammatory cytokines are needed for proper muscle
regeneration so medications that decrease these may further contribute to musclendefects i
myositis. Interestingly, exercise has been shown to provide clinical benefit in myositis patients by
improving muscle strength, CK levels, and inflammafié® 144. The molecular mechanisms
that dictate these changes are currently unknown, but it is an attractive therapy because non
invasively targets muscle and could counteract muscle atrophy brought on by glucocorticoid

usage.

2.13  Overall project aims

Although the causes of myositis are currently unknown, the downstream effects within
the muscle, such as inflammatiordanuscle damage, are better characterized. Within the
literature, there is a lack of understanding about upstream mechanisms that could contribute to
muscle damage and inflammation. Further, studies that have tried to identify a genetic cause have
failed. Existing literature suggests that exposure to environmental agents may lead to epigenetic
changes, causing disease phenotype. However, studies that examine how the epigenome regulates
the disease are currently lacking. Therefare hypothesized th@iath@enesis of myositis may
be regulated through the epigenome, making epigenetic characterization in patients of important
relevance.
Aim 1 Identify and characterize how a disease associated environmental agent

leads to disease pathogenesis

Rationale Identify changes in gene expression that are regulated by methylation thmouigb
modeling of muscle cells infected with virus and myaositis patient biopsies. We describe a novel
gene HRK, which could possibly contribute to muscle damage early iraskspathogenesis of

myaositis by promoting mitochondrial dysfunction. These results are present in chapter 4.
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Figure 2.13.1 Overall project aimfr investigating epigenetic alterations in myaositis.
We will present evidence to show that mitochondrialuhetfon is induced upon disease onset
and that two treatments, exercise and Rituximab, may help disease pathogenesis by targeting

mitochondrial pathways.

Aim 2 Examine howexercise alters the epigenome in patients

Rationale Perform microRNA, mRNA, and proteomamalysedo identify how a known

beneficial therapy affects potential therapeutic pathways through regulation of epigenetic
mechanismsWe find that exercise alters microRNA expression by inducing microRNAs that
targettranscripts involved in proinflammatory signaling and by decreasing microRNAs that target
transcripts involved in ATP productiomhis was accompanied by significant increases in
mitochondrial proteins at the proteome level, suggesting that exercisethmigsove

mitochondrial function through mitochondrial biogene$isese results are present in chapter 5.
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Aim 3 Examine howRituximab alters the epigenome in patients

Rationale Detect both microRNA and methylation changes in response to an imnppnessive
therapyto uncover potential disease associated pathways that occur at the epigeneti¢devel.
find that Rituximab regulates known promoter of mitochondrial heaitBSR1 signaling- in

myositis skeletal muscl&hese results are presenthmapter 6.
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3.2 Methods

3.2.1Chapter 4: HRK as an epigenetic initiator of muscle damage in myositis

3.2.1.1Cell culture

Primary human myoblasts from healthy (Lonza) and myositis (Euro BioBank) were grown at

5,000 cells/crhin flaskscoated with 0.4% paine gelatibwithHa més F10 nutrient mi x
(ThermoFisher) supplemented with 20% FBS (ATCC), 2% chick embryo extract (US

Biologicals), 1% lglutamine, 100U/ml penicillin, 108g/ml streptomycin (ThermoFishefor

differentiation, 26,000 cells/chwereplated onto 0.4% gelatinized plates. The following day,

growth media was removed and differentiation media containing 2% horse serum was used for 3

days.

3.2.1.2In vitro Coxsackie Bnfection

Coxsackie B6 viral (ATCG@VR-155) stocks were made in skelemliscle cells by serial passage
(Lonza); concentrations were determined by plaque assay. Differentiated myotubes were exposed
to virus at previously standardized dage8 MOI for 120 h.Treatments were performed in

triplicate

3.2.1.3In vivosamples
Eightwell-characterized PM and DM biopsies aidvennormal muscle controlsereobtained
from a longterm collaborator, Prof. Ingrid Lundbefgriefly, muscle biopsies weffeozen in

liquid nitrogencooledisopentane, and stored-@&0°C until analysis.

3.21.4Gene expression profiling

Total RNA wasextractedusing Trizol according to manufactubes pr ot oc o | (Ther moFi ¢
After ensuring quality and puritysing theAgilent 2100 Bioanalyzeglobal gene expression was

assessed using tHeimina HumanHTF12 v4 microarraywith hybridizationfor 16 hr, followed

by washing, blocking, and staining according to the WiG#@ome Gene Expression Direct

35



Hybridization protocol (lllumina, Inc., San Diego, CA, USA). The arrays were scanned using a
HiScanSQ System,andh e decoded i mages obtained were analy
Gene Expression Module, which is an integrated platform for data visualization and analysis

(lumina, Inc., San Diego, CA, USA).

3.2.1.5Methylation profiling

Total genomicDNA wasextractedwvith phenol/chloroform antteated with sodium bisulfite

using the lllumina specified bisulfite conversiondansisting of Zymo EZ DNA Methylation

Lighting Kit and EpiGnome Kit ol | owi ng t he manufactureros i nstr.L
DNA was denatred, neutralized, and amplified overnight. Amplified products were fragmented,

precipitated using isopropanol, and resuspended in hybridization buffer (lllumins)isRended

samples weraded into Beadchipg® assess the methylatiotaisis across thenére genome

with theInfinium Human Methylation 450K Beadchip Kit (Illumind&eadchips were hybridized

for 16 hrs, where the amplified and fragmented products anneal tedpeatic bead types,

which include (a) methylated and (b) unmethylated stdt€p6 sitesCollected data were then
filtered to remove probes that were not HApresent
using SWAN and batch correction was applied using ComBAt. Statistics, visualization, and

integration were carried out with both Parggid the UCSC Genome Browser.

3.2.16 Data analysis

For data integratigra linear model was used to identify the associations of the genes with
epigenetic differences and the genes with differential expression changes identifieiron
musclecell cultures andin muscle biopsies from healtlepntrok and myositigpatients Several

DNA methylation alterations in myositis samples (PM and DM) differed significantly from those
in normal samples, as diggne expression i@oxsackie virugreatedcellsfrom untreatedells
Analysis was done to matexpression pairesignificantly altered gendsundafterin vitro

infection with alteredCpG sitessignificantly altered in myositis patients.
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3.2.1.7RT-gPCR

Total RNA was isolatedsingTrizol (ThermoFisheryvith anovernight precipitation in

isopropanol at20xC and quantified on a Nanodrog00ng oftotal RNA was reverse transbed

wit h gScript (Quanta Biosciencée@yofeDNAweredi ng t 0o me
loaded in triplicatavith TagMan Universal PCR Master Mix Il (Thermofisher) with the

following probesHRK (Hs02621354 91 TLR7 (Hs01933259 s1), and HPR

(Hs02800695_m1) using standard cycling condititna.t a wer e quanti fied using
method with all data normalized HPRTL1.A t-test for unequal variances was used to compare

control vs disease and significance was defined as p<0.05.

3.2.1.8In vitro single stranded RNAnd TLR7 agonistreatments

Non-viral synthetic UGrich ssRNA (ORNOA.yoVe() (5 - &UGUUGUUGUUGUUGUUGUU

306 ( 2(@vivogem) jvas resuspended in endotefkae water and stored in aliquats-20xC

until use.Gariquimod, an imidazoquinoline compound, (Invivogen) was resuspended ianéBS
stored in aliquots aROxC until use. Primary myoblasts were seeded into 24 well plates (~5,000
cells per well) and final concentration dug/ml ssRNA or 1, 3, or 9 ug/ml Gardiquimads
directly supplemented to mediar 24 hoursEach teatmentonditionwasperformed in four
separate wells. Media was removed and duplicate wells were pooled in Trizol for a total of two

pooled samples péreatmentondition.

3.2.1.9Cell viability

Primary myoblasts were seeded into 96 well plates (~5,000 cells per well). The following day,
CCK-8reagent (Sigma) was added and incubated for 4 habsarbance was determined by
reading the changes in colorimetric color on a plate reader using the 450 nm filter. The averaged
background was subtracted from each regdiigch were then averageabether A t-test for

unequal variances was used to compare control vs disease and significance was defined as
p<0.05.
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3.2.1.10Western blot

Total protein was extracted from frozen muscle tissues using RIPA buffer (50 mmQlyripH

8.0, with 150 mnsodium chloride, 1.0% Igepal G830 [Nonidet P40], 0.5% sodium

deoxycholate, and 0.1% sodium dodecyl sulfate) (Teknova) containing protease inhibitors (Halt
protease inhibitor mixture 100X; ThermoFisher). Protein concentrations in the muscle lysates
wereestimated using the DC Protein Assay(B@ d) according to the manuf a
Extracted proteins were separated onBis 4-12% gels (Life Technologies) and transferred for

2 hours at 4°C onto nitrocellulose membranes. Membranes were blaikgdbo BSA in TBS

Tween (0.1% Tween) and incubated overnight at 4°C with monoclonal antibodies against HRK
(1:2000; Sigma) or vinculin (1:1000, Abcam). Membranes were then washed and probed with
polyclonal rabbit antmouse HRP antibody or polycolonal geatimouse HRP antibody

(1:5000; Cell Signaling) for 1h at RT. Theactiveprotein bands were revealed with ECL chemi
luminescence substrate (GE Healthcare, Piscataway, NJ, USA) on the ChemiDoc Touch Imager
using the optimal exposure setting (BioradgnBitometry analysis was carried out using Image J.
Ratios of the optical density of each specific protein were normalized to the corresponding

loading control (antvinculin).

3.2.1.11immunofluorescence

Frozen muscle tissues were sectioned atrh@hickness and sted at-20°C until further use.

The muscle sections were brought to room temperature (RT) and fixed in 100% acetone for 10
minutes at20°C. Sections were blocked with 10% normal goat and horse serum, followed by
incubation overnight at 4°C i humidified chamber witAnt-HRK (1:100, Sigmg antk
mitochondrial HMS0300 (1:100, Immunovision), and addiminin 2A 4H82 (1:100, Enzo
Lifesciences)Next, the sections were washeith PBSTand probed with goat antabbit IgG
Alexa488antibody mause anthuman IgG Alexa 647 antibody, and donkey -aatilgG Alexa

568(1:500) atRTfor2hand c ount er sdiamidime-phemyindola (DAPY) folb

38



nuclear staining. The stained tissue sections were stored at 4°C for further imaging and

guantification analysedmages were acquired using a confocal Olympus FV100 microscope.

3.2.112 Flow cytometry

Myoblasts were trypsinized and resuspended in 1 ml of growth media (~200,000 cells/mL). Cells
were incubated with TMRE dye (150nm) for 20 minutes aC3Wwashed in PBS, 0.6% BSA, and
resuspended in 1 ml of PBS, 0.6% BSA. Samples were processedr#x8€alibur(BD
Biosciences) using the FL2 region (574, 573 nm). Data were analyzed with FlowJo and graphs

were made with Cyflogic.

3.2.1.13Live imaging

For monitoring in situ mitochondrial dynamjasellswere stained for 15 min at 37 °C with 100
nM Mito-Tracker Red CMH2XRos (Invitrogel. The exces dye was washed off, and the cells
were transferred to CINuffer (HBSS with 10 mM HEPES pH 7.4 and 2mM2QaThe
fluorescence intensity of MitoTracker direa random sampling of cells (n>100xs measured

and the data are presented as means = S.D.

3.2.114 Laser injury repair
Prior to imaging, growth medium was removed aalflswere washed once with prearmed cell
imaging media (CIM; HBSS with 10 mM HEPES pH 7.4 and 2mM"Cat 3%C and then

transferred to ClI M c dddyaCellswan igjured byar@adiatigga2 L o f

FM1

em2 area for <100 mill i secondskineticstwas ntoriteedp ul s e d

by time lapse imaging at 10 second intervals for 5 minutes using an inverted Olympus 1X81
microscope (Olympus America) custom equipped with a CSUX1 spinning disc confocal unit
(Yokogawa Electric Corp., Tokyo, Japan), pulsed laseai&biM (Intelligent Imaging

Innovations, Inc., Denver, CO), and diode laser of 561 nm (Cobolt, Stockholm, Sweden). Images

were acquired using Evolve 512 EMCCD (Photometrics, Tucson, AZ) at 1 Hz. Image acquisition
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and laser injury was controlled using Slidek 5.0 (Intelligent Imaging Innovations, Inc.,
Denver, CO). Repair kinetics was quantified by measuring the-4#3vdye fluorescence in the

celsand plotting the change in intensity (@pF/ F) ac

3.2.2Chapter 5: Examination of exercise as a therapy to reduce muscle damage in myositis

3.2.2.1 Study design for exercise as a clinical trial
The data collected here are part of a larger randomized, controlled parallel trial evaluating
the effect of endurance exercise in myosikisletal muscle at the Karolinska University Hospital
in Stockhol m, Sweden titled 6Physical Exerci se &
Rheumatic Muscl e Diseas e44@149qClinichlTriald.goxt r i a l protoc
Identifier: NCT01184625)The inclusion criteria included a diagnosis of definite or probable PM
or DM for at least 6 montH81, 32], exercising less than once a week, and being on stable
medication for at least one month. Patient® were unable to exercise or had severe heart or
lung conditions were excluded. All participants gave informed consent to participate in the study,
which was approved by the local ethics committee alK#relinska University Hospital (Solna,
Stockholm,Sweden). Patients were randomized into a controléx@mncise group or an exercise
group using a randomization list by an independent rjdrs@. The exercise group performed a
1-hr endurance exercise training program three times a week for 12 weeks as previously
described144. Muscle biopsies from the vastus lateralis nmiseere taken at baseline and after
the 12week training period from both groups under local anesthesia using-apembiopsy
techniqud 146). Tissue 10-80 mg) was taken at different angles in the same incision,
immediately frozen in liquid nitrogecooled isopentan@and stored a70°C.De-identified
bi opsies for molecular analysis were received at

(Washington, DC, USA) under IRB exemption.
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3.2.2.2 RNA isolation

Total RNA was isolated from the vastus lateralis muscle at baseling §pceafter 12
weeks(pos) of both exercised (n =3) and control (n -
mMiRNA Isolation Kit (Applied Biosystems/Ambion, Austin, TX, USA) accoglio the
manufacturerods protocol . The concentration of e
NanoDrop® spectrophotometer NIDOO (NanoDrop Technologies, Wilmington, DE, USA), and
the quality of the RNA samples was assessed with an Agilent 2100 Bioan&lgizen{

Technologies Inc., Santa Clara, CA, USA).

3.2.2.3 Expression profiling
High-quality total RNA (175 ng) was used for both mRNA and microRNA expression
profiling. For mRNA gene expression, samples were analyzed using Illlumina® Gene Expression
BeadClip Array technology (lllumina, Inc., San Diego, CA, USA). Reverse transcription for the
first cDNA strand and synthesis of the second cDNA strand, followed by a single in vitro
transcription (IVT) amplification that incorporated bictabeled nucleotidesyas performed
with an |1 1 umBaRNE Anplifitatioh Kitr(Aenpiéh, Austin, TX, USA). Biotin
labeled IVT product (cRNA, 750 ng) was hybridized to the Huma#d&v4 BeadChip (lllumina,
Inc., San Diego, CA, USA) for 16 hr, followed by washingckiag, and streptavidiCy3
staining according to the Whel@éenome Gene Expression Direct Hybridization protocol
(lumina, Inc., San Diego, CA, USA). The arrays were scanned using a HiScanSQ System, and
the decoded images obtained were analyzed bythe @St udi oE Gene Expressi ol
which is an integrated platform for data visualization and analysis (lllumina, Inc., San Diego, CA,
USA). For microRNA expression, samples were analyzed using the Affymetrix GeneChip
(Affymetrix, Santa Clara, CA, USA). Tal RNA samples, containing low molecular weight
RNA, were biotinl abel ed with the FI ashTagE Bi otin HSR RN

Hatfield, PA, USA). The quality of the biotin labeling process was confirmed by using an
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enzymelinked oligosorbent asy (ELOSA) (Genisphere LLC, Hatfield, PA, USA). Each high
quality biotinlabeled microRNA sample (21.5 pl) was hybridized to an Affymetrix Gehip®
miRNA 3.0 Array for 16 hr according to the Affymetrix protocol. The arrays were washed and
stained on aiffymetrix Fluidics Station 400 and scanned with a Hewlett Packard G2500A Gene
Array Scanner. The Affymetrix® miRNA QC Tool v 1.1.1.0 (Affymetrix, Santa Clara, CA, USA)

was used for data summarization and microarray quality control.

3.2.2.4 Data Analysis

MRNA expression values were generated in GenomeStudiaudoichaticallyuploaded
(plugrin) into Partek software (Partek Incorporated, St. Louis, MO, USA) for statistical analysis
and data visualization. Expression values were normalized using RobusaivegtiAverage
(RMA), log.-transformed. In additiorGenome Studio Final Report Table was used in
Hierarchical Clustering Explorer 3 (HCEV®) probeset filtering, power analysis, and chip
based unsupervised clusteridg7]. To generate microRNA expressioalwes, Affymetrix
GeneChipderived CEL intensity files were analyzed using the Affymetrix Expression Console
Summarization Probe set algorithm for microRN®MA+detection above the background
(DABG). The gene expression values were filtered based on av&awl values, and only

microRNAs with average signal values >20% were accepted for further analysis.

3.2.2.5 Statistics and microRNA gene pairing

I 11 umi na G e-dedverteniRNA pabeosEt signal intensity values (RMA
normalized andbg.-transformedps well as microRNA probe sets after RMA+DABG and
filtering were used in Partek Genomics Suite, version 6.5 (Partek, St. Louis, MO, USA) for
determining differently expressed genes, statistics, and data visualization analysis. For the
microRNA data set,@stbiopsy values were normalized by subtracting thebjmpsy values. An
unequal variancetest was used to verify transcripts and microRNAs that changed significantly

as a result of exercise in trained patients when compared to the control groupg datteeded
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the false discovery rate (FDR), so expression values with p<0.05 were considered for the further
analysis of both data sets.

To identify microRNA transcript targets, the Ingenuity Pathways Analysis (IPA)
(Ingenuity Systems Inc., Redwood CiA, USA) MicroRNA Target Filter was useBartek
was used to identify probeset IDs associated with the microRNA target genes. Statistics, as
described for microRNA identification, were run on the microRNA target genes, and data were
filtered to includeonly transcripts with afold change >1.5 and mRNmicroRNA interactions

that showed expression pairings with changes in opposite directions.

3.2.2.6 Proteomics

Total protein was extracted from frozen paired {pred posf) biopsies from the exercise
growp using radioimmunoprecipitation asRWPA buffer (50 mm TrisHCI, pH 8.0, with 150
mM sodium chloride, 1.0% Igepal G830 [Nonidet P40], 0.5% sodium deoxycholate, and 0.1%
sodium dodecyl sulfate) (Teknova, Hollister, CA, USA) containing protease intsilfiialt
protease inhibitor mixture 100X;Thermo Fisher Scientific, Waltham, MA, USA). Protein
concentrations were estimated using theB&ml Microplate Protein Assay (BRad, Hercules,
CA, USA) according to the manufactuigprotocol.

Approximately 30ug of each RIPAproteinextract was mixed 1:1 with RIPA protein
extract fromstable isotope labeling with amino acids in cell cult@#AC) human myotubes.
The SILAC myotubes served as a SuperSILAC internal stai@ld8 with all lysine residues
being replaced with’Cs,**N-lysine and all arginine residues replaced Wi@-arginine.

Samples underwent detergent removal (Thermo Pierce, Waltham, MA, USA) and tryptic
digestion using SmartDigest (Thermo Fisher, Waltham, MA, USA) & @0d 1400 rpm for 1.5

hr. The resulting peptides were acidified with 0.1% TFA and fractioned intot®fraon high

pH reversegbhase spin columns (Thermo Fisher, Waltham, MA, USA). Peptide fractions were

dried by vacuum centrifugation and resuspended in 20 pL of 0.1% formic acid and 2%
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acetonitrile. Each sample (3 uL) was analyzed by top 10dégdandat LC-MS/MS on a

Thermo Q Exactive mass spectrometer coupled online to a NanoEasy §8df®0 with the

following parameters: positive polarity, m/z 42000, MS resolution 70,000, AGC 3e6, 100ms

IT, MS/MS resolution 17,500, AGC 2e5, 60ms IT, isolationtlwi8l m/z, and NCE 27, underfill

10%, unassigned and +1 ions excluded, peptide match preferred, isotope exclusion on, dynamic
exclusion 25s, LC solvents A: 0.1% formic acid with 2% acetonitrile, B: 100% acetonitrile;
precolumn: Thermo Acclaim Pepmap 1008 x 2cm C18 3um 100 A (Thermo Fisher,

Waltham, MA, USA); analytical column: Thermo Pepmap RSLC C18 75 um x 50 cm 100A
(Thermo Fisher, Waltham, MA, USA), precolumn equilibration 6 pL at 800 Bar, analytical
column equilibration 6 uL at 980 Bar, sampledoey 8 pL at 980 Bar; gradient 636% B in 32

min, hold for 2 min, then to 100% B and hold for 10 min. The resulting MS files were searched
using the Comet search engine in IP2 software (Integrated Proteomics Pipeline v.3) against the
UniProt human databag2014 09, 20,193 reviewed entries) with the following parameters: 2
missed cleavages, patrtially tryptic,-BPm mass accuracy, potential modification of lysine

8.0142 Da, potential modification of arginine 6.0201 Da, and a peptidediatsavery rate of

0.05. Census software version 2014.01 rev. 1, built on the IP2 platform, was used to determine
the ratios of unlabeled and labeled peptide pairs using an extracted chromatogram approach. The
distribution of ratios was plotted and correction factors agpib adjust for any error in sample
mixing. Data were checked for validity by using a regression correlation of better than 0.5 for
each peptide pair. A ratio of light/heavy for each protein in each sample was generated and then,
using the SuperSILAC appach, the ratio of the prand postsamples for each patient was
determined. Using this approach, the SILAC standard cancels out to reveal the protein alteration
resulting from exercise. Altered proteins were determined usifuddachange cubff of 1.5 and

a total peptide count of >=2.
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3.2.3Chapter 6: Examination of Rituximab as an immunosuppressive therapy in myositis

3.2.3.1In vitro cell culture

3.2.3.1.1Rituximab
Rituximab injections (10mg/mL) were obtained from NIH. Stock solutions werestesized
using a 0.2 micron filteMVorking solutionsof 1mg/mLwere diluted in PB&nd kept at ¥C until

use

3.2.3.1.2Muscle cells

Immortalized human myoblasts were grow3,800 cells/criwith the Skeletal Muscle Cell

Growth Medium Kit (Promocell) supplemented with 1%glutamine,100U/ml penicillin,and
100>g/ml streptomycin (ThermoFishesh uncoated flask&or Rituximab treatments, cells were
plated at 5,000 cells/¢rnand treatmentsf 5, 10, 20, or 40>g/ml begin the following day for 24
hours. After treatment, cells were trypsinized and pelléteddifferentiation, 26,000 cells/ém

were plated onto 0.4% gelatinized plates. The following 8&gletal Muscle Cell Differentiation
Medium syplemented with 1@ g / imsulin (Promocell) 200U/ml penicillin, and 16@/ml
streptomycin (ThermoFisher) was added and replaced for 5 days. Experiments were carried out

on the fifth day in differentiated myotubeter treatment, cells were trypsinizadd pelleted.

3.2.3.1.3B cells

Raji (ATCC CCL-86) cellswere grown400,000 cells/mL)n suspension witiRPMI-1640

(ATCC) mediasupplemented with 10% FBS (ATCC), 100U/ml penicillin, and 2§0nl
streptomycin (ThermoFisheuntil theyreached 3x10cells/mL For Rituximab experiments,

cells were plated at 400,000 cells/mL and treated the following day. After 24 hours, cells were

pelleted by centrifugation (250 x g for 5 minutes).
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3.2.3.1.4Macrophages

THP-1 (ATCC TIB-202) cells wergrown grown (200,000 cells/mL) in suspension with RPMI
1640 (ATCC) media supplemented with 10% FBS (ATCC), 0.05 mikEcaptoethanol,
100U/ml penicillin, and 10&g/ml streptomycin (ThermoFisher) until they reached 8x10
cells/mL.For Rituximab experimentsells were plated at 200,000 cells/mL and treated the

following day. After 24 hours, cells were pelleted by centrifugation (125 x g for 5 minutes).

3.2.3.2Western blot

Total protein was extracted using RIPA buffer (50 mm-H@, pH 8.0, with 150 mnsodium
chloride, 1.0% Igepal CA30 [Nonidet P40], 0.5% sodium deoxycholate, and 0.1% sodium
dodecyl sulfate) (Teknova) containing protease inhibitors (Halt protease inhibitor mixture 100X;
ThermoFisher). Protein concentrations were estimated using tiRr@€in Assay (Bidrad)
according to the BxaactedfpmteinswereseparatedpmBist4d29%0 |
gels (Life Technologies) and transferred for 2 hours at 4°C onto nitrocellulose membranes.
Membranes were blocked using 5% BSA in TB8een (0.1% Tween) and incubated overnight
at 4°C with monoclonal antibodies agai@$20(1:1000;ThermoFishéror vinculin (1:1000,
Abcam). Membranes were then washed and probed with polyclonal rabbiiauge HRP
antibody or polycolonal goat aatiouse HRP antibody (1:5000; Cell Signaling) for 1h at RT.
The protein bands were revealed with ECL chimiinescence substrate (GE Healthcare,
Piscataway, NJ, USA) on the ChemiDoc Touch Imager using the optimal exposure setting
(Biorad). Densitometry analysis waarried out using Image J. Ratios of the optical density of

each specific protein were normalized to the corresponding loading contrelifenotiin).

3.2.3.3Cell viability
Cells were seeded into 96 well plates (~5,000 cells per well). The followingelés were
treated with Rituximab for 24 hours. C&kKreagent (Sigma) was added and incubated for 4

hours. Absorbance was determined by reading the changes in colorimetric color on a plate reader
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using the 450 nm filter. The averaged background wasaaibtl from each reading, which were
then averaged togethéx t-test for unequal variances was used to compare control vs disease and

significance was defined as p<0.05.

3.2.3.4MSD proinflammatory panel

Cytokine profiles were measured using th€ VEX PoinflammatoryPanel 1 (human) Kit
(MesoScale), which gquantitatively measures changd#Nr , -1 16 L.-2, IL-4, IL-6, IL-8, IL-

10, IL-12p70, I1-13, and TNFU Total proteinfrom cultured cell§50>g) were loaded into

triplicate reactionand incubated overnight ax@. Samples were washed and incubated with
detection antibodies for 2 housfter washing, 2X Read Buffer was added and plates were read

using the MSD plate reader (MesoScale).

3.2.3.5Gene expression profiling

Total RNA wasextractedu si ng Tr i zol according to mamcdufacture
global gene expression was assessed using the Affymetrix Human Genome U133 Plus 2.0 Array

as previously described in Secti®r2.1 . Data were normalized using PLIER amsupervised

hierarchical clustering was used to determine the best approach for amNdysialized CHP

files were uploaded into Partek for statistics and data visualization. To determine significantly

altered genes, a pairedest was run to comparermgeexpression between responder muscle at

baseline and after 16 weeks of treatment with Rituximab.

3.2.3.6Methylation

Total genomic DNAwasextracted with phenol/chloroform and treated with sodium biswéite

previously described in Section 3.2.1. Glotmethylation profiles were determined using the

Infinium Human Methylation 450K Beadchip Kit (llluminagcording to methods described in

Section 3.2.1To determine differentially methylated regioagaired-test was run to compare
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methylation betweeresponder muscle at baseline and after 16 weeks of treatment with

Rituximab.

3.2.3.7MicroRNA profiling

Total RNA wasextractedu si ng Tr i zol according to manufacture
After ensuring quality and purity using tAgilent 2100Bioanalyzey global gene expression was
assessed using the Affymetrix miRNA 2.0 Array with hybridizatwml6 hr, followed by

washing, blocking, and staining accordingi@ u n f a ¢ t u e(Affynsetrixp. T loetaroagso |

were scanned using a HiScanSQ Sysi®@uality control was performed with Affymetrix

microRNA Quality Control Tool. For data analysis. Affymetrix Expression Console was used and
data were processed using the RIDABG algorithm. Unsupervised hierarchical clustering was
used to determine theest approach for analigs Expression Console CHP filevere uploaded

into Partek for statistics and data visualization. To determine significantly altered genes, a paired
t-test was run to compare gene expression between responder muscle at basdiieelsd a

weeks of treatment with Rituximab.

3.2.3.8Dataintegration

MicroRNAs were integrated with their mRNA transcript targets using miRTarVis. To identify
potential biological interactions, microRNAs were simultaneously mapped to their target mMRNA
and anly pairs displaying opposite expression were kglgthylation data were integratég

mapping to gene expression. Genes that displayed opposite expression pairing were retained.

3.2.3.9RT-gPCRvalidation

Myoblasts and myotubes were treated with PB30oig/ml Rituximab for 24 hours. Cells were
lysed in Trizol and total RNA was extract using an overnight step of precipitation in isopropanol
at-20xC. RNA was quantified on Nanodrop00ng of total RNA was reverse transcribed with

gScript (Quanta Biosciences) according to manuf e
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in triplicate with TagMan Universal PCR Master Mix Il (Thermofisher) using standard cycling
conditions. Datawerequnt i fi ed using the &&Ct met hod with al

test for unequal variances was used to compBi®vs treated and significance was defined as

p<0.05.
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Chapter 4Harakiri HRK) as an initiator of muscle damage in myositis

4.1 Introduction

The etiology of myositis is currently unknown; however, disease onset in a subset of
individuals has been associated with environmental agents, including infectious organisms, such
as viruses, parasites, and bacteria, andim@ctious agents, suas drugs and UV radiation
exposurdl, 2]. In particular, there is indirect evidence implicating a possible role of coxsackie B
viruses in disease pathogenesis. Coxsackie B is a sittgleded RNA enterovirus that activates
the innate immune system via tike receptor 7 (TLR7and causes fHike symptoms

Positive serological titers against multiple coxsackie B viral antigenaell as detection
of coxsackie B viral RNA in patient skeletal muscle, have been reda@e20]. Further,
injection of coxsackie B intmice with a susceptible genetic backgrougéiQ mice produces
myositis[149. However, a larger, well controlled study using sensitive and specific PCR
methods to identify viral genomes in myositis skeletal muscle figledbringing into question
the viral etiology of these diseases andngilbut continual viral infection as a cause of the
ongoing muscle inflammation ineke patients.

However, these studies do not exclude the possibility that viruses may alter the
epigenome in affected cells and initiate pathogenic processesatii@ir elimination by the
host6s i mmune response. Several gene expression
display a viral signature that is characterized by aregplation of genes involved in the type |
interferon respons9]. Furthermore, injection of coxsackie B into BALB/c or C3H mice do not
produce myositi$149. These studies suggest that specific exposure, in the contextairfi cert
genetic backgrounds can initiate muscle inflammation; thus, explaining the absence of viral
genomes and presence of type | interferon signature gene expression in the myositis muscle tissue
[4-7]. Here we propose that infection of Coxsackie B virus ieisidhe myositis disease

phenotype and causes tissue specific epigenetic expression alterations in cell homeostasis,
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survival, and death, resulting in the manifestation of a disease phenotype in persons with a

susceptible genetic background.

4.2 Results

4.2.1 Identification of common DNA methylation and gene expression changes in Coxsackie B6
virus-treated human skeletal muscle cells anchusclebiopsiesfrom myositis patients

To explore this hypothesis, vehiose to use an integrative genome wide profiling
approach that consisted @l {dentifying gene expression changes in vinfected normal
skeletal muscle and) identifying epigenetic changes in myositis patients. We reasoned that this
approach wouldgield the best information because it informs usaphpw a virus affects gene
expression skeletal muscle during the onset of infection@rahptures how this expression

might be maintained under a susceptible genetic background (i.e. those wittisinyos

Human myotubes in culture Control and myositis biopsies
Uninfected Coxsackie B virus Normal controls Myositis patients
o o -
THRTIRE | s | e vs 2 ;}
8 MOl for120 h '

g v

mRNA Expression Profiling | Whole Genome DNA Methylation
{luming HumanHT-12 vd) (Infinium Human Methylation 450K)

‘ Gene expression and promoter methylation associations using ‘

bioinformatics data integration models

v

8 common genes with altered methylation and expression in virus
infected muscle cells and myositis biopsies

\

Validation of mitochondrial apoptosis modulator, Harakiri (HRK) in
human myositis muscle

Figure 4.21. Model for testing methylation changes due to infectious environmental

agents in myositisMicroarray analysis for gene expressiosing virus infected myotubasad
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methylation alterationfor myositis biopsies were performed to idgnpotential candidate genes

that are differentially expressed upon disease onset and contribute to disease phenotype.

To test this, we carried oirt vitro experiments using normal human skeletal myotubes
that were infected with coxsackie B virus at a dose of 8 MOI for 120 h. RNA was extracted from
norrinfected or infected myotubes and global gene expression was determined using the Illlumina
HumanHT12 v4 aray (Supplementary Table 1\dditionally, DNA was extracted from twelve
well-characterized PM and DM biopsies and normal muscle controls to assess the methylation
status across the entire genome using the Infinium Human Methylation 450K array
(Supplementy Table 2)(Figure4.2.1).

Analysis was done to identify differentially expressed transcriptifferentially
methylaed DNA sites compared to nenfected or normal controls. Identified changes were then
matched from the two data sets and comtnanscripts that also had alterations in methylation
were captured. Finally, data were filtered to only include opposite expression pairings (i.e.
transcript up, methylation down). This identified a total of eight genes that had (1) expression
changes dumg active infection with coxsackie b virus and (2) methylation alterations in their

promoter regions in myositis patients (Table 1).
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Table 4.21. Shared DNA methylation and gene expression changes in virtreated human

skeletal muscle cells andnyositis patientbiopsies

Membrane and extracellular matrix assoicated genes

Probe ID Gene Symbol Gene Name In vitro Expression In vivo Methylation
ILMN_1778755 TRIL TLR4 Interactor With Leucine-Rich Repeats -2 1.41
ILMN_1706505 COL5A1 Collagen, Type V, Alpha 1 -1.66 1.05
ILMN_1735499 DCBLD2 Discoidin, CUB and LCCL Domain Containing 2 1.91 -1.87
ILMN_2073289 MTSS1 Metastasis Suppressor 1 1.73 -1.11
ILMN_1766914 MFAP4 Microfibrillar-associated Protein 4 -2.55 1.47
ILMN_1672660 MBP Myelin Basic Protein -1.52 1.72

Cell death assoicated genes

Probe ID Gene Symbol Gene Name In vitro Expression Ex vivo Methylation
ILMN_2193706 HRK Harakiri, BCL2 Interacting Protein 2.28 -1.75
Trafficking

Probe ID Gene Symbol Gene Name In vitro Expression  Ex vivo Methylation
ILMN_2077094  VPS51 Vacuolar Protein Sorting-associated Protein 51 Homolog -1.55 1.61

Since it was hypothesized that a virus causes tissue specific epigenetic expression
alterations in cell homeostasis, survival, and death, we were particularly interestedkimi hara
(HRK), a preapoptotic protein that could perturb cell homeostasis and lead to cell death in
myositis pathogenesis. FurthetiRK transcription was increased upon viral infectiowitro and
its promoter region had decreased methylatiorivo (Figure4.22). Therefore, we chose to
focus onHRK as a possible early initiating event that could lead to sustained disease phenotype in

myositis.
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Figure 4.22. Epigenetic expression analysis of HRK in myosififie microarrays
identified that HRK expression wasliaased upon infection with virus. Further, myositis

patients had a decrease in methylation in the promoter region of HRK.

4.2 .2Har&kiri (HRK) transcript and protein are increased in myositis skeletal muscle

To determine expression BRKin myositis patients, we used a separate validation
cohort consisting of four healthy and eight myositis biopsies. We first determined transcription
levels using RIgPCR and found a significant increasédiRK transcript levels in myositis

skeletal muscléFold change = 8.8h<0.01) (Figuret.2.2.).
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Figure 4.2.2.1 RT-gPCR validation of increased HRK transcript expression in
myositis.Fold changes were calculated by the ddCt method using HPRT as the housekeeping
gene. Error bars denote standard deigat Healthy n =4, Myositis n=4T-test for unequal

variances, **p<0.01.

We next sought to determine if these increasétRK transcript resulted in subsequent
increases at the protein level. A random subset of four myositis patients was selected from our
validation cohort for immunlotting. We found that there was also a significant increase in
HRK protein in myositis muscihen compared to healthy musbiepsieg(p<0.05) (Figure

4.2.2.9.
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Figure 4.2.2.2 IncreasedHRK protein expression in myositis skeletal muscle.
Quantified values relative to the loading control were averaged together for both h@alt)y
and myositign=4). T-test for unequal variances were performed to compare the means of
healthy and myositis (*p<0.05). Error bars denote standard deviation. Positive control is BL10

pancreagn=1).

4.2.3 IncreasetRK transcription is driven by muscle
To determine iHRK expression was driven by muscle, we cultured primary myoblasts
from myositis patients. These myoblasts consisted of two dermatomyositis patients (DM1, DM2)

and polymyositis patients (PM1, PM2). We reasoned tHdiRK expression was drén by
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decreased methylation in its promoter region,

and express higher levelslidRK when compared to normal primary myoblasts. We found that
HRKtranscript levels were significantly increased in the siti@cells when compared to normal

myoblasts (Figurd.2.3.].

HRK Transcript

Fold Change Relativeto HPRT

Healthy DM1 DM2 PM1 PM2

Figure 4.2.3.1 HRK transcript expression is increased in myositis myoblaREgPCR
reported that the myositis cell lines had a variable, but increase in HRK transcript levels when
compared to healthy myoblasts. Error bars denote standard deviatiest Tor unequal
variances performed show comparisons between healthy and each individual cell line (**p<0.01,

*p<0.05).

4.2 AHRK expression is associated with cell death
We were inteested in determining if increasetRK expression in skeletal muscle results
in cell death since HRK is part of tB&L-2 protein family and stimulates apoptosis by binding

to the BH3 domains of the apoptotic inhibitors BR@Gnd BCLXL. To test this, we sed the

57

t

I.



CCK-8 cell viability assay, which measures the reduction of V8®Y¥ dehydrogenase activities.
We found that the cell line with the highdRK expression had a significant increase in cell death

(Figure4.2.4.).
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Figure 4.2.41. HRK expression isssociated with increased cell deatbell death was
measured using the CEKAssay. Error bars denote standard deviatiottedt for unequal
variances compares the mean of each myositis cell line to the healthy cell line, *p<0.05,

*#p<0.01, **p<0.001.

4.2.5 Activation of innate immune response indud&K transcription

We then sought to understand the mechanism that might explain how incredBés in
expression lead to cell death in myositis. SIHEK expression was induced by coxsackie B
virus and mysitis patients exhibit a viral signature, we hypothesized that treating healthy human
myoblasts with single stranded RNA (ssRNA) will indiitieK expression. To test this, we
treated healthy myoblasts with sSRNA. This activates an innate immune respobirsairy to

toll like receptor 7 (TLR7), leading to activationof dFB and transcri pti on
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cytokines. The induction of a proinflammatory response leads to further activation of TLR7
causing a feed forward loop. Therefanppntreatment 6ssRNA in normal myoblasts, we would

expect to see increaseslibR7transcription.
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Figure 4.2.5.1 Activation of an innate immune response via TLR7 induces HRK
transcription. (A) RT-gPCR shows that treatment with endogenous TLR7 ligand, ssRNA, induces
HRK transcription. (B) Treatment with a chemical agonist, Garidiquimod, induces HRK
expression in a dose dependent manner. Error bars denote standard devidéshfol unequia

variances compared to PBS treated, ***p<0.001, **p<0.01, *p<0.05
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Treatment of ssSRNA induced bdtiRK, as well agLR7transcription (p<0.01) (Figure
4.2.5.17). To further confirm this, we treated normal myoblasts with a synthetic TLR7 agonist,
Gardiquimal. A dose dependence response was observed iTbBfandHRK transcription

(Figure 4.2.5.B).

SinceHRK transcription is induced by activatifig-R7, we sought to examinELR7
transcript levels in both our normal and myositis human biopsies. Because activatidti7of
results in a feed forward loop, we expect to see an incredddriftranscript in myositis
patients, since there is an increaskelRK transcript. Furthermoreirece we observed a dose
dependent respongevitro, we hypothesized that the amountHRK transcript will positively

correlate with the amount @lLR7transcriptin vivo.
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Figure 4.2.5.2 TLR7 and HRK transcription are positively correlateBT-gPCR shows

increases in TLR7 transcript levels in both muscle (A) as well as patient myoblasts (B) that were
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positively correlated to the amount of HRK transcript. Error bars denote standardidaviat

Error bars denote standard deviation, ***p<0.001, *p<0.05.

We found that in myositis skeletal muscle there is an increaleRitranscript (Figure
4.2.5.27). To explore whether this was muscle specific or a result of infiltrating immune cells, we
further checked levels @ilLR7transcript in primary myoblasts and found an increase (Figure
4.2.5.2B) Furthermore, the amount LR 7transcript was highly correlated with the levels of

HRK transcript (Figure 4.2.5@).

We next determined if treatmentittv Gardigimod resulted in cell death that was
observed in the myositis cell line. To test this, we treated normal myoblasts fiviti
concentration o®ug/ml Gardiguimod, since this dose induced signifit#RK transcription. We
found that treated with Gardiquimod resulted in decreased cell viability in normal myoblasts

(Figure4.2.5.3.
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Figure 4.2.5.3 Activation of TLR7 induces cell death in normal myoblas@ell death
was measured using the C@&KAssay. Bior bars denote standard deviationtdst for unequal

variances compares the mean of each myositis cell line to the healthy cell line, ***p<0.001.
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4.2.6HRK ocalizes to mitochondria in skeletal muscle and is associated with mitochondrial
depolarization

Since we determined that activating TLR7 indud&¥K transcript expression that could
then lead to cell death, we were interested in determining the mechanism by which this may take
place. Previous studies have shown that HRK is localized to mitochondriaduces cell death
by binding to antapoptotic proteins, like BCR and BLCGXL, which are located in the
mitochondrial membrane to prevent Bax and Bak activation. HRK is thought to sequester anti
apoptotic proteins via its BH3 domain, which allowsBax and Bak dimerization. This induces
pore formation in the mitochondria and leads to depolarization or an increasechondrial
membrane potential.o see if this was happening in skeletal muscle, we first checked if HRK
localized to mitochondria arfdund celocalization in both muscle, as well as myoblasts (Figure

4.2.6.).

Mitochondria
(HMS-0300)

Figure 4.2.6.1 HRK is localized to mitochondria in skeletal muscle and myoblasts.
Immunofluorescence showing muscle (A) and myoblasts (B) stained with primary antibodies
against mitochondria (HM®3000, green) and HRK (red). Nuceli were counterstained with

DAPI (blue).
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Next, we measured mitochondrial depolarization in the myositis cell line with the highest
HRK expression using the MitoTracker Red &\Xros dye. This dyéas been previously used
to measure mitochondrial depolatipa in the mdx mouse [101We found that mitochondrial

membrane potential was increased and more depolarized in the myositis myoblasts when

compared to normal (Figure2.6.3.

Myositis

. Healthy - DM2

Relative Mean Intensity

Healthy DM2

Figure 4.2.6.2 HRK expression is associated with mitochondrial depolarization.
Mitochondrial depolarization was measuring using (A) flow cytometry with TMRE and live

imaging microscopy with (B) MitoTracker GMR2TMRos. Error bars denote standard deviation,

T-test for unqual variances, ***p<0.001.

4.2.7 Mitochondrial health is important for membrane repair

We next sought to determine how this increased cell death brings about a phenotype in
myositis. Prior studies have shown that both muscle and muscle cells are resistant to apoptosis so
cell death had to be occurring in another manner. Previous studieshtmave that mitochondrial

health is necessary for proper repair of the cell membrane. Further, without propethepair,
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overall cell homeostasis becomes perturbed, which can tdreseellular contents, such as
nucleic acids and ATRo leak out. Thesean further cause skeletal muscle inflammation by
activating several different pathways, including innate immune signalingRa

To determine if the myositis cells exhibited deficits in membrane repair, the laser injury
assay was used to measuredgh®unt of time it took for the membrane to close after injury. We
used the cell line expressing the highest amouhiRK transcript and found that these cells took
a longer time to repair their membrane when compared to normal myoblasts, suggesting a

potential defect in repair (Figuré.2.7.1.
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Figure 4.2.7.1 Myositis cells take a longer time to repair after injur@ells placed in
FM dye were injured with a laser and the kinetics of dye entry were measured and quantified.
Healthyn = 13, Myodiis DM = 20 cells, ManaVhitney U test, Error bars denote standard error

of the mean, p<0.0001.

4.2.8 Promoting mitochondrial health via exercise decrédR&sexpression
Since we identified possible HRiediated mitochondria defects that lead to poor repair,
we were interested in testing if a known therapy that increases mitochondrial health will

downregulate this pathway in myositis. Previous studies have shown thaarrelaxercise
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improves mitochondrial function by increasing muscle enzymes important for oxidative
phosphorylation. Further, this was seen at the functional level with increases in aerobic capacity
after 12 weeks of an exercise intervention.

Additionally, the majority of patients had a decrease in serum CK after the exercise
intervention, suggesting that exercise could help patients with muscle damage. To tesothe role
HRKn exercise, we obtained paired muscle biopsies from three patients thathtained
before and after 12 weeks of endurance exercise. We measured the arktRiKtr@inscript and
found that it, along witA'LR7, were significantly decreased (Figy&.8.), suggesting that
improvements in mitochondrial health can downregulateonty HRK, but further induction of

its transcription vialLR7.
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Figure 4.2.81. Promoting mitochondrial health through exercise decreases both HRK
and TLR7 transcript levelsMuscle biopsies from patients were taken at baseline and after a 12
week endwance exercise intervention. Transcript levels were measured usiq®®R and fold
changes were calculated using the ddCt method with HRPT as the housekeeping gene. Error bars

denote standard deviation;t&€st for unequal variances, *p<0.05
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4.3 Discussion

Although no known genetic mutations cause myositis, it has been hypothesized that
epigenetic alterations may cause disease phenfityBe9, 21, 22, 127, 137, 138 149. To
further explore this, we tested whether exposure to a virubdisdteen associated with the onset
of myositis can cause muscle damage. By using a gemodecapproach, we investigated how
an infection with virus alters the epigenome by measuring methylation and gene expression in
both virus infected myotubes and migissmuscle biopsies. After matching altered methylation
sites with corresponding transcript levels, we found eight candidate genes that could contribute to
muscle damage. We further explored how a mitochondrial apoptosis modulatekirih@riirK),
results in cell death in patient myoblasts.

Our microarray analysis revealed thtRK was induced by virus infection and that
myositis patients had a decrease in methylation in the promoter reditiRkofWe further
confirmed that this gene was irased at both the transcript and protein level in myositis muscle.
Increassin HRK transcript were also seen in myoblasts isolated from four patients. We found
that increases iHRK were associated with loss of mitochondrial activity and faikeenbrane

injury repair (Figure.3.1).

Activation of immune cells ¥ ...

@ pAmPS
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Failed Repair
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Figure 4.3.1 Model for muscle damage in myositis skeletal mus&gposure to an

environmental agent can lead to epigenetic changes that result in HRK overexpression. This
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couldcause or contribute to mitochondrial dysfunction, leading to failed repair, myofiber death,

and infiltration of immune cells.

Previously, it has been shown that failed repair results in a leaky membrane, causing the
release of multiple intracellular comntis, such as CK, ATP, and damage associated molecular
patterns (DAMPS)15(. Failed repair could contribute to the mechanisms that drive
inflammation into the muscle. One DAMP in padliar, single stranded RNA (ssRNA), has been
shown to further exacerbate inflammation and disease phenotype in the mdx mouse via TLR7
[150. We found thaHRK was induced via activatioof TLR7,which has been previously shown
to be activated upon infection with coxsackie B virus. This suggests that failed repair could
induce a selbustaining loop through TLR7 signaling by further causiiRiK expression and
consequent mitochondrial sfginction and muscle damadéis proposed mechanism would
further help to explain why a viral signature i
muscle.

Therefore, patients that still experience muscle damage in the presence of
immunosupressive therapy may benefit from a treatment that increases mitochondrial activity.
Known therapies that promote mitochondrial health include those that induce mitochondrial
bi ogenesi $151 Thase iRdkidelexkrcise, as well as pharmacological approaches
(AICAR) [152 153. Interestingy, clinical trials have shown that exercise provides benefit to
patients by improving disease phenot{p@ 144. However, no one has discovered the
molecular mechanisms that underlie these benefits. A study that focuses on how exercise targets
mitochondrial pathways in myositis may pite further information regarding disease

improvements in patients.
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Chapters. Examination of exercise as a therapy to reduce muscle damage in myositis

5.1 Introduction

During the past decade, exercise has been recognized as an effeciivitaamtnatory
intervention in many chronic diseagé%4, including myositisRecent studies have shown that
endurancexercisas well tolerated byPM andDM patients and may be used as a therapeutic
intervention to improve disease outconfest example, mdurance exercise training for 12 weeks
reducedlisease activity, according to tidACS score, as well as decreased serum CK levels
and increase¥O, maxand musclexidative phosphorylation arffda t t y-oxidationjd44]b

Alterations in these endpoint measurements suggest that exercise could in part help these
patients by promoting mitochondrial health angsEn muscle damage. In Chapter 4, we
discovered that PM and DM patients exhibit mitochondrial dysfunction via epigenetic changes
that disrupt membrane repair. Further, we showed that exercise helps to downregulate the
epigenetic changes; however, the medtra in which this hppens remains elusive.

To uncover potential mechanisms that help to lessen muscle damage and lead to disease
improvements, we decided to take a systems biology approach by testing whole proteome
changes after exercise in myositisipats. We further explore these changes at both the genome
and epigenome level. We defined changes in the epigenome by measuring alterations in
microRNAS, since they are known to be induced by exercise and have previously been shown to
be dysregulated in yositis[132. In particular, pranflammatorycytokines have been shown to
suppress the expression of microRNAs that are important for muscle differentiation and
maintenance, connecting chronic inflammation with muscle degeneratiorositisjl133.

Therefore, we hypothesize thateecise is beneficigdb myositis patientbecause it
pronotes mitochondrial healtéind improves muscle damage. We measure whole proteome,
genomic, and epigenomic changes to identify how exercise modifies disease specific pathways at

the molecular level.
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5.2 Results

5.2.1 Study design and patient demographics

Studies hae previously shown that endurance exercise benefits PM and DM patients
[144, 145 . We used skeletal muscle biopsigstainedrom PM and DM patients participating in
a controlled, randomized trial that examined the benefit of endurance exercise at The Karolinska
University Hospital in Stockholm, Swed@rigure 5.2.1.)([144], ClinicalTrials.gov Identifier:
NCT01184625% To better understand the molecular pathways that contribute to exachised
benefits, we usd muscle biopsies from a subset of patients for the microRNA analysis described
here[144].

Patients were randomized into two groups: an exercised andexamised group
(Figure5.2.1.3. All of the patients were female, except for one male in theemencised group.
Each group was composed of one dermatomyositis and two polymyositis pdiientsean age
of the exercised group was 63 years, and the average length of disease duration since diagnosis
was 1.67 years. The mean age of the control group was 51 years, and the average length of
disease duration since diagnosis was 15 yédttsough he characteristics between the two
groups were very different due to randomization and small sample size, the disease phenotype is
highly variable so it doesndét guarantee that
two groups were similarly matctien terms of age and disease duration. In an attempt to control
the heterogeneity, the study was designed to be internally controlled so that each patient could be
compared his or her baseline levels after the intervention pédiquhtients were on aable
regimen of medication for at least one month prior to the start of the trial. During the trial, all

patients were taking prednisone in combination with azathioprine, methotrexate, or mabthera.
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Muscle biopsy Muscle biopsy

.- . 12 weeks ¢
Myositis Patients ‘l'
Group 1
Exercise (1 hour/3 times a week)

35 minutes of cycling (Power requiring 65% of VO, max)

20 minutes of muscular endurance exercise engaging both upper and lower limbs

5 min cool down and stretch
Myositis Patients VL J’
Group 2

No exercise
Baseline Post Exercise

Figure 5.2.1.1 Experimental setup of testing exercise as a therapgtients were
randomized into two groups and musle biospies were taken at baseline and after the 12 week

intervention.
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== CONSORT

A2 TRANSPARENT REPORTING of TRIALS

CONSORT 2010 Flow Diagram

[ Enrollment ]

Assessed for eligibility (n= 28)

Excluded (n=5)
+ Not meeting inclusion criteria (n= 3)

Y

+ Declined to participate (n= 1)
+ Other reasons (n=1)

Randomized (n=23)

!

L4 [ Allocation ] y
Allocated to intervention (EG) (I"I= 12) Allocated to intervention (CG) (n: 11)
+ Received allocated intervention (n= 11) + Received allocated intervention (n= 10)
+ Did not receive allocated intervention (did not + Did not receive allocated intervention

exercise despite EG) (n=1) (exercised despite CG) (n=1)
v [ FO"OW'UP ] ) 4
A J
Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (did not exercise
despite EG) (n= 1) Discontinued intervention (exercised despite
CG) (n=1)

v [ Analysis 1 y
Analysed Clinical data (n= 11) Analysed clinical data (n= 10)
+ Excluded from analysis (did not exercise + Excluded from analysis (exercised despite
despite EG) (n=1) CG) (n=1)

L 4 [ Ancillary analyses ] v
Collected muscle biopsies EG (n=6) Collected muscle biopsies CG (n=7)
+ Excluded from analysis (biopsies used for + Excluded from analysis (biopsies used for
other analysis or declined biopsy) (n= 3) other analysis or declined biopsy) (n= 4)
Analysed paired muscle biopsies EG (n= 3) Analysed paired muscle biopsies (n= 3)

Figure 5.2.1.2 CONSORT 2010 Flow Diagranihe flow chart depicts the numbers of
participants who were randomly assigned, received intended treatment, and were analyzed for

study.
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5.2.2 Examination of whole proteome changes after exercise in myositis patients

To determine how exercise affsgrotein expressigrglobal mass spectrometogsed
proteome profilingusing the SuperSILAC approaft8 was used on the musadéthe pre and
postexercised patient@\ltered proteins were filtered to only include those that were significantly
changed (p<0.05) in the same direction in all three patitgsexercise§upplementary Table
3). This analysis resulted in 44 proteins that were changed after endurance ekeecisstingly,
the majority (95%) of these proteins showed an increase in expression. Further characterization
showed that these peihs were associated with mitochondria, metabolism, or skeletal muscle

contraction (Figre5.2.2.].

16%

m Mitochondrial associated
m Metabolism associated

Skeletal muscle contraction

Figure 5.2.2.1 Proteomic changes after exercise show majority increases in
mitochondrial associated proteinSUPERSILA®roteome profilingon paired muscle samples
frompre and posexercised patients show that proteins involved in skeletal muscle health were

increased after twleve weeks of endurance exercise.

5.2.3 Examination of whole genome changes after exercise in myositis patients

To determine how exercise alters gene expression in myositis patients, an lllumina
microarray was performed on paired muscle biopsies from the exercised group and the control
group. Log2 transformed reads from each patient were normalized to baselineséieifdest

biopsy value$ pre biopsy values) and ddst for unequal variances was run to identify gene
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expression changes in the exercise group when compared to thgaroised or control group.

Since nothing passed multiple corrections testing, igedifined significance with a more

stringent p value of less than 0.01. This identified alterations in the expression of 323 transcripts
(FC>1.2) Supplementary dble4). KEGG pathway analysis did not reveal any significant
interactions, but identifiedne interesting pathway: toxoplasmosis, which is an environmental

agent that has been associated with myodiable 5.2.3.1Figure 52.3.7).

Table 52.3.1 KEG@athways affected by exercise in myositis patierfdene list p<0.01)

I T T

Toxoplasmosis 0.032
s | o | g
LANMA3Z 0.005 1.51
HSPA1A 0.004 -1.78
MAP3IK7 0.002 -1.42
PiK3R1 0.008 -1.28

Number = amount of altered genes=atio of altered genes compared to all of the genes in the pathway

73



____________ — —»[50035] | — — - Decteased antigen presentation —_—F

= 3
Suppressed NO production J.'/ @ MAPK signaling pethway)
;’ P RN
1 7 4,
Toll-ike receptor I m
signaling pathvray i p /7‘
[WyDa—> [ Rk > Trare—] 1ok 1

Parasitophorus vacucle ./

7/

17 Les

o— *@_ - Release of parasite factors
Ca? [ PLA2 Host cell penetration

7
Parasitophorus vacuole
formation Toxoplasma gondi
tachyzoite
—

|

Toxopl di {
tachizodte o |\ i
| // |
\‘ LDL O .DLﬂ“O ————— Mitochondrion I
‘\ =
\
11 [yt —>{casps —={casp3]
'l‘ [TNFo HTNER |- —»{Casps
|
~————— ———-+ ci [k HM—{M Bad
PIP2

Figure 5.2.3.1 KEGG pathway analysisToxoplasmosis, a myositis associated
environmental agent, was identified as a posslired pathway. Signficiantly altered
transcripts (p<0.01) are highlighted and boxed in reAMA3 = laminin subunit alpha 3,
HSPA1A = heat shock protein family A (Hsp70) Member 1A, MAP3K7 = mitgamted

protein kinase kinase kinase 7, PIK3R1 = phosphoinosgilimase regulatory subunit 1

To uncover significance pathways affected by eiser we next relefined significance
for the gene expression microarray as p<0.05. This identified 1852 transcripts that were altered in

the exercise group when compared to the control group (FC >1.2, p<Supplémentary dble

4). KEGG Pathway analysidentified seven pathways, including MAPK and

phosphatidylinositol signaling, which are downstream signaling events in the toxoplasmosis

pathway previously identified (TableZX3.2).
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Table 52.3.2 KEG@athways affected by exercise in myositis patierf@Gene listp<0.05)

Direction of Change

Pathways Count  Percent p-value After Exercise
MAPK signaling 27 2.3 0.00079 down
cAMP signaling 20 1.7 0.0075 down
AMPK signaling 14 1.2 0.011 down
FoxO signaling 14 1.2 0.023 down
Ubiquitin mediated proteolysis 14 1.2 0.027 down
Wnt signaling 14 1.2 0.028 down
Phosphatidylinositol signaling 11 1 0.032 down

Count= amount of altered genes, Percematio of altered genes compared to all of the genes in the
pathway

Interestingly, these identified pathways were involved with stress response signaling
(MAPK), glycolysis (cAMP), protein degradation (AMPK, FoxO, Ubiquitin mediated
proteolysis), and regeneration pathways (Wnt, phosphatidylinositol). Further, the majority of
identified transcripts in each pathway had a decrease in expression when compagaubhtrol

group, implying that the signaling in these pathways is reduced by exercise.

5.2.4 Examination of microRNA after exercise in myositis patients

To determine how exercise alters microRNA expression in myositis patients, an
Affymetrix microarray was performed on paired muscle biopsies from the exercised group and
the control group. Log?2 transformed reads from each patient were normalized to baseline their
levels (post biopsy valuéspre biopsy values) and dest for unequal variancegs run to
identify microRNA expression changes in the exercise group when compared to-the non
exercised group. This identified 188 altered microRNASXEE, p<0.05)Supplementary Table
5).

MicroRNAs are one of the epigenetic mechanisms that regulate gene expression by either
transcription degradation or translation repression. To capture potential changes due to

transcription degradation, microRNAs were matched with transcriptional tasgetsug | PA 6 s
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Target Filter and expression pairing was performed. This identified 10 altered microRNAs that
have been previously experimentally validated to target 19 altered mRNAs after exercise.
Approximately half of the transcriptional targets were predi¢b interact at the protein level
(Figure5.2.4.). Further, these transcriptional targets were all decreased, while their target
microRNAs were increased after exercise. STRING identifieéebN&= s i gnal i ng as

pathway for the transcriptional target

miR-23a-3p
miR-185-5p
miR-141-3p ‘l,

l CXCL12
CCNE1 ‘ ’; .
-

N/
CTNNB1
CREB1

/\/\ m <€— | miR-34a-5p
IKBKBZ

BCL2 -
MiR-196b |—— Koy
[ 56
- PTGS2

T

e
miR-181a-5p
miR-34a-5p

let-7a-5p

Figure 5.2.4.1 Potential pigenetic driven changes in gene expression reveal that
exerciseinduced microRNAs suppress genes inovived in-BIBB s i g 9TRING anglysis
predicted that some of the transcriptional targeteiatted at the protein leveLCNE1 = cyclin
E1, IKBKB = inhibitor of nuclear factor kappa b kinase subunit beta, CTNNB1 = catenin beta 1,
BCL2 = BCL2, apoptosis regulator, CXCL12 =XGC motif chemokine ligand 12, CREB1 =

CAMP responsive element bindingein 1, PTGS2 = prostaglandiendoperoxide synthase 2

To capture microRNAmediated changes that resulted in translation repression, proteins
that were altered after exercise (see Results section 5.2.2) were uploadie® iAtd s RNA c r o

Target Filter Functioin order to determine if any of the proteins were predicted to be microRNA
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targets. Twentyseven of the 44 proteins were predicted microRNA targets, and expression

pairing was performed on these proteins (Fég5.2.4.2 We idenified 20 proteins that had fold
changes in the opposite direction from that of their target microRNé&splementaryrable 3).

Further, eight of these proteins were predicted to interact at the protein level and were involved in
aerobic metabolism and ATgroduction. Interestingly, exercise decreased the expression of these

microRNAs, which was associated with a concomitant increase in protein expression.

miR-4640-5p
miR-4782-5p

<€— | miR-611

LDHA

<€—— | miR-3199

miR-649 €ord
N

miR-4640-5p T miR-3119

miR-4521

| HBatss | MiR-4640-5p

Fig 5.2.4.2 Potential gigenetic driven changes in protein expression reveal that
microRNAs aredecreasedh orderto induce metabolic processes that produce ABFPRING
analysis predicted that some of the microRNA targets interacted at the proteilGlevel.
glucose6-phosphée isomerase, NDUFS1 = NADH:Ubiquinone Oxidoreductase Core Subunit
S1, CS = citrate synthase, PKM = pyruvate kinase, muscle, GYS1 = glycogen synthease 1, PYGM
= glyocogen phosphorylase, muscle associated, LDHA = lactate dehydrogenase A, ENO1=

enolase 1
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5.3 Discussion

We have previously described that mitochondrial dysfunction may occur at disease onset
in PM and DM patients and that exercise helped to downregulate potential causative agents of
muscle damagéChapter 4)In this chapter, we aimed to uncoweme of the possible
mechanisms that contribute to improvements in mitochondrial health and muscle damage by
measuring changes in the expression of proteins, transcripts, and microRNAs in PM and DM
patients after a 12 week endurance exercise intervention

At the protein level, we found that mitochondrial associated proteins were highly
increased after exercise, which is suggestive of mitochondrial biogenesis. Further, we showed
that exercise suppresses several microRNAs that could possibly castatitvaal repression of
proteins important for ATP productio.aken together, exercise may improve disease in patients
by increasing healthy mitochondria, as well as by promoting epigenetic changes that lead to more
efficient energy production. Theseaeahtions could lead to downstream effects, including
efficient repair, less muscle damage, and less muscle fatigue, that contribute to healthier and
better functioning musclgi44.

At the transcript level, we found that genes involved in stress responses, protein
degradation, glycolysis, and regeneration were all decreased after exercise. Further, we found that
exercise induced microRNAs targeted transcripts involved i NBBignaling. Interestingly,
these pathways, particularly proinflammatory cytokine induction, autophagy, energy deficits, and
muscle damage, have previously been described agmmounne mechanisms that may affect
skeletal muscle function in myosif{i2a9]. This further supports the finding that exercise may be
beneficial to patients by targetingmimmune mechanisms within the muscle that contribute to
pathology which are not cleared by immunosuppressive therapies.

A current limitation in this study is that the microRN#ediated changes are only
associative so further studies examining thesegdware needed in order to see if they are
indeed regulated at the microRNA level. Additionally, follow studies looking at these
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microRNAs during different time periods after exercise would be interesting to see how long the
potential microRNAmediatedchanges last. Overathese data suggest that myositis patients may
receive the best treatment through combination therdmpa¢sniclude immunosuppressives,

well as those that target nimmune mechanisms. Exercise is a particularly useful therapy for
patients because it targets multiple fimmune disease contributing pathways with little to no

side effects. Continued research with a larger number of patients is needed to further explore the

identified pathways and their disease contribution in greksiil.
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Chapter6. Examination of Rituximab as an immunosuppressive therapy in myositis

6.1 Introduction

Rituximab is an alCD20 monoclonal antibody that has been shown to be clinically
effective at treating multiple autoimmudeseases, such as rheumatoid arthiiti. It targets B
cells and upon binding it induces cell death by activating apoptosis, compléepamtdent
cytotoxicity, or antibodydependent celnediated cytotoxicity156. To assess its therapeutic
efficacy in myositis, a randomized, doutilénd, placebecontrolled clinicaltrial was carried out
[147].

Despite no statistical differences in the prignandpoints between the two treatment
arms, 83% of patients met the definition of improvement (IMACS critgti&]]. Further, these
patients expressedgher levels of type | interferon signature genes before treatment and this
signature was significantly decreased following treatrfigsif]. This suggests that a type |
interferon signature may be a good biomarker for both disease activity, as well as predicting
therapeutic response to Rituximab.

Even thougtRituximab has been shown to improve disease phenotypsponders hie
molecular mechanisms by which Rituximab provides benefit are unttleapostulated that it
binds to CD20 on B cells and depletes them; howehecpocorticoids aralso known to have
similar effects. Further, patients who are prescribed Rituximab usually do not respond to
glucocorticoids, calling into question why Rituximab is more beneficial.

Previously, it has been shown that myoblasts express CIa3D Additionally,

Rituximab has been shown to interact with macrophages via their FC red¢ép@rsSince it has
been shown that rituximab can also target muscle cells and macrophages, we hypothesized that
rituximab provides therapy to responsive patients by interacting with multiple cell types. To

explore this, we used both vitro modek, as well asn vivo profiling of gene, microRNA, and
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methylation expression, in response to Rituximab to uncover potential disease pathways that are

modified by treatment.

6.2 Results

6. 2.1 Rituxi maffettdelbtypgsotheethanBeells t o

Since Rituximab is a monoclonal antibody against CD20, we first tested whether different cell
types express CD20 at the protein level. We found that both B cells and myoblasts express CD20,
while macrophages did not (Figuse2.1). Further, CD20 expression was decreased in a dose

dependent manner when treated with increasing doses of Rituximab.

Rituximab
PBS  Sug/mL 10ug/mL 20ug/mL
CD20 P - —— - B cells
Macrophages
Vinculin
PBS 10ug/mL 20ug/mL 40ug/mL
CD20 R Myoblasts

Vinculin C— — — S—

Figure 6.2.1 Immunoblotting for CD20 in different cell types treated with RituximalB.

cells[n =1 x 1¢ per condition]and myoblastfn = 2.5 x 16 cells per conditionexpress CD20.
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Further, increasing doses of Rituximab decreased the amount of CD20 in a dose depedence
fashion in B cells.

Previously, it has been shown that Rituximab depletes B cells through inductielh of
death pathwaygl5€. We next tested whether Rituximab also induces cell death in myoblasts
and macrophages by measuring cell viability using two different metRods.we manually
counted cells stained with trypan blue and found that Rituximab induced cell death by 50% in B
cells (Figure 6.2A). To confirm these findings using a more sensitive technique, we then re
measured cell viability using the C&Kassay, Wich produces formazan dye when W&1s
reduced by cellular dehydrogenases. We found that Rituximab significantly induced cell death in
B cellsat low dosesndin myoblasts at high doses (Figure.@8). Moving forward, we decided
to treat cells with aasage of 20ug/mL since this dose was enough to reduce CD20 expression

andinduce B cell deathbut was mild enough to not induce cell death in myoblasts.

o 150 - 15 -
@ "é; -+ Macrophages
S E = EBEoalls
% 100{ g = — . g 1.0 4 -~ Myoblasts
o o *
2 >
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Figure 6.2.2 Cell viability in different cell types treated with RituximapA) Cell
vibilbity was firstmeasured by manual countin§cells stained witltrypan blue B cells(n =
duplicates of 1 x TCcells)were 50% less viable when treated with a high ¢28eg/mL) of
Rituximab Myoblasts n = duplicates of n = 2.5 x*I¢ells, Macrophages = duplicates of 1 x
10° cells (B) Cell viability(n = 5,000 cells/well, 15 wells)s measured by CG& assay
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confirms that B cells were 50% less viable when treatdd 2Gug/mL Rituximab. Further,

Rituximab signficiantly induced cell death of myoblasts at higher doses of 40ug/mL Rituximab.

We next measured the effect of Rituximab on the cytokine profiles for each cell type
using a multiplex cytokine array. We founthat Rituximab affected cytokine production in both

B cells and macrophages (Figuré.B).
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Figure 6.2.3 Cytokine profile in different cell types treated with Rituxima#) IL-13
B)IL-8and (C)TNFU were significantly changed in
treatment with a high dose of 20ug/mL.
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6.2.2 Gene expression profiling of myositis skeletal muscle in response to Rituximab

Moving forward, we wanted to see how Rituximab affects the skeletal muscle, as well as

the muscle microenvironmerit, vivo. To test this, we obtained paired muscle biopsies from five

responders treated prior to and after dosing with Rituximab. To meglebed changes in gene

expression, we used an Affymetrix microarray and identified altered genes with a gased t

Nothing passed multiple testing corrections so a more stringent p value (p<0.01) was used to

define significance. Using these statistigs, identified 350 genes (BC.2, p<0.01) that were

altered in responders after treated with Rituxirf@bpplementary Table 8KEGG Pathway

analysis revealed that these genes participated in a total of five significant pathways that had an

overall decreasin transcripts that participate in signaling after treatment with Rituximab (Table

6.22).

Table6.2.2 KEG@athways affected byRrituximabin myositisresponders

Direction of Change After

Pathway Count % p-value
Treatment
cAMP signaling pathway 10 3 0.01 down
FoxO signaling pathway 8 2.4 0.01 down
PI3K-Akt signaling pathway 13 3.9 0.03 down
Neuroactive ligand-receptor interaction 11 33 0.04 down
Focal adhesion 9 2.7 0.04 down

Count = number of altered genes in pathway, % = Ratio of altered genes to all genes in pathway

6.2.3 Epigenetic expression profiling of myositis skeletal muscle in response xorfaitu

To identify how Rituximab altered the epigenome, we measured changes in methylation

and micr oRNA

miRNA 2.0 array from paired muscle biopsies of myositis responders treateitmtimab.

usinyi dél DMANBEh ¥leatimen

Profi

Paired ttest for methylation data in treated vs baseline muscle determined that 3,622 loci were

significantly changed (p<0.05). Further, a pair¢est for the microRNA data determined that 21
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microRNA were significantly changed (BC.3, p<0.®). To determine biological significant

changes, gene expression data were integrated with both the methylation and microRNA data and
expression pairing was performed. This analysis revealed that 46 transcripts could be regulated by

an epigenetic mechanigf®9 cg islands, 6 microRNAs) (Supplementary Table To

determine possible functions, identified transcripts were uploaded into STRING, a database that

predicts protein interactions. Approximately 17% of these proteins were predicted to interact at

the potein level (PPI enrichmentyalue: 0.001) (Figure 8.3.1). Pathway analysis showed that

two of these gene€BR1andCCNDl) partici pated in ACARM1l and Reg

Receptor o signaling (Fig

NR2F2

miR-433 @
miR-485-5p \

\ e
» SLCBAZT -

Figure 6.2.3.1ESRXmediated pathway was identified as epigenetically regulated by
Rituximab. STRING predicted that these transcripts, which were assoicated with alterations in
methylation and target microRNAs, interact at the protein |&RBFE1 = early Bcell factor 1,

NR2F2 = nuclear receptor subfamily 2 group F member 2, ESR1 = estrogen receptor 1, CHD9 =
chromodomain helicase DNA binding protein 9, CCND1 = cyclin D1, MYEOV = myeloma

overexpressed, NPY = neuropeptide Y, SLC6A2 = solute carrier family 6 member 2
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Sinceonly two transcripts were potentially epigenetically regulated, we looked at other
transcripts in this pathway from our mRNA microarray. We found significant chang#x300
TAF15 andHDAC11(Figure 62.3.9. This pathway could be of particulaterest because
CARML1 has been implicated in muscle differentiation, while the estrogen receptor has been

shown to be critical for mitochondrial function, metabolic homeostasis, and muscle strength.

Estrogen Receptor
“~ ER«

SHARP' »XCYCLIN D1

HDACs « 'SRA' PELPY
TRAP220

“PGCT
NCOR2 / SMRT L RIE140

BRCA1

“DAX1 : A | r
TAFs ITF2H
“REA" TF TF2F o &
= RNA POL Ii

TF2E

Figure 6.2.3.1CARM1 and Regulation of Estrogen Redep. Potential epigenetic
regulated pathway that is altered after treated with Rituximab has been previously implicated in
skeletal muscle differentation, mitochondrial function, metabolic homeostatsis, and muscle

strength.Starred molecules indicate thodet were altered by Rituximab.

86



6.2.4 RTgPCR validation of epigenetdriven changes after treatment with Rituximab

Since we were interested in the potential epigenetic pathway that was identified with our
microarray analysis, we treated immortalizeoman myoblasts with 20ug/ml of Rituximab to see
if any of the alterations in the potential epigenetiven transcripts were driven by muscle.-RT
gPCR was then run on treated cells for all of the transcripts and microRNAs identified in the
ESRImediatedbathway (Fig &.3.1).

Although RTgPCR showed that none of the transcripts were significantly altered after
treated with Rituximab, there were similar mean fold changeSB&3 NR2F2 andCCND1
(Table 6.2.3.1)At the microRNA level, we validatl that miR433 was decreased in myoblasts
upon treatment with RituximaT able 6.2.3.2)

Table6.2.3.1 RTFgPCR validation dESRInediated signaling pathway

Microarray Fold RT-gPCR Fold
Gene p value p value
Change Change
EBF3 -1.4 0.03 -1.3 0.13
NR2F2 -1.3 0.02 -1.3 0.19
CCND1 -1.4 0.001 -1.2 0.40
ESR1 1.5 0.02 -1.1 0.73
CHDG -1.3 0.04 1.05 0.51
MYEOV -1.6 0.006 primer didn't amplify
NPY 1.5 0.05 primer didn't amplify
SLCBA2 1.4 0.009 primer didn't amplify
Table6.2.3.2RTqPCR validation aiicroRN/A altered by Rituximab
i Microarray Fold RT-qPCR Fold
microRNA p value p value Gene
Change Change
EBF3
33a 1.3 0.02 primer didn't amplify NR2F2
CCND1
26b* -1.3 0.02 -1.1 | 0.38 ESR1
367* 1.4 0.01 primer didn't amplify CHDI
MYEQOV
433 -1.5 0.04 -1.3 0.004 NPY
485-5p -1.6 0.05 1.1 0.51 SLC6A2
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6.3 Discussion

Myositis patients are currently treated with glucocorticoids; however, a large number of
patients do not response completely to treatment, causing them to seek out other
immunosuppressive therapigd]. Interestingly, treatment with Rituximab portrays a similar
response pattern seen wilucocorticoid treatment; some patients respond well, while others do
not respond at aJtL41]]. Further, glucocorticoids also deplete B cells, which suggests that
Rituximab may have other effects on the muscle and muscle microenvitotivaeis unaffected
by glucocorticoids. Therefore, we hypothesized that Rituximab also interacts with other cell types
outside of B cells to provide beneficial effects in responders.

We sought to explore this vitro by testing the effect of Ritumiab in myoblasts,
macrophages, and B cells. We confirmed that myoblasts do express CD20 at the protein level,
while CD20 is absent in macrophages. Further, we found Rituximab only caused cell death in B

cells, which was accompanied by an induction ef8and TNFU pr oducti on. We

al so

that Rituximab treatment decreased8lland TNFU pr oducti on i n macrophages

that Rituximab could affect the cytokine profile of the myositis muscle microenvironment;
however, how this affects patientistle remains less clear.

To further examine this, we looké&uvivo at paired muscle biopsies from myositis
patient responders that had been treated with Rituximab for 16 weeks. At the gene level, we
found cAMP signaling, as well as downstream pagfsacoxO and PI3KAkt signaling, to be
decreased after Rituximab treatment. Interestingly, FABKpathway is activated upon
stimulationwithIFNU and it has previously been shown

significantly decreases in responslafter Rituximab treatment.

Since it is currently hypothesized that disease is regulated by changes in the epigenome,
we also measured how Rituximab affects both methylation and microRNA expression in myositis

responder muscle. We identifi&cBR1mediatd signaling as a potential pathway that may be
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epigenetically regulated by Rituximab. Several studies have showBSRdiencoded protein,
ERU, improves mitochondrial function, promotes
stress and inflamntian [125. Because of these effects, we were interested in validating this
pathwayin vitro with myoblasts.
We found thaRituximab decreased expression of FIB3 in myoblasts. Previous
studies have shown that m#33 is induced by proinflammatory cytokine;1Lb , t hreoBugh NF
signaling in lungdelived mesenchymal stromal ce]ls58. However, in skeletal muscle, it has
been shown to be important for differentiation. In particular, decreases in the expression of miR
433 result in impaired myogene§ib9. How this translates to myositis muscle remains unclear
and should be an area of future investigation.
Although we were unable to significantly validate any of the gene changes ¥R&R,
this may be due a limitation in our method. Healthy myoblasts may behave very differently than
myaositis myoblasts from a responsive patient. Despite this, we foundhaldes that were
similar to the microarray fold changes in three geB&%3 NR2F2 andCCNDL1 In contrast to
our microRNA resultsNR2F2andCCND1are known inhibitors of Myo[p160, 161]. Rituximab
decreased these transcripts, which could suggest a push towards regeneration of muscle after
treatment. To further answer the effect of Rituximab on myogenesisepitienetic level,
further studies usinguscle cell§rom a myositis responder are needed to see if changes are

significantly altered.
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Chapter7: Overall Discussion and Future Directions

The causes of myaositis are currently unknown, but thexeidence to support the idea
that disease affects predisposed individuals with a susceptible genetic background after exposure
to environmental agents, such as virydes, 21, 22]. Upon infection with virus, the host mounts
an attack through activation of the innate immune response (TLR signaling), which is the first
line of defense, in an attempt to rid itself of the virus. This results in the production of type |
interferon (IFN) as well as induction of proinflammatory cytokinBsoinflammatory cytokines
cancause activation of an immune response, whicHezohto muscle damage.

In the case of myositis muscle, it behaves as though a virus is present, even though
repeated agfmpts to locate the virus in the muscle have fd#dTherefore, theim of this
thesis was to uncover epigenetic mechanisms within myositis that may contribute to disease
phenotype. We found that the muscle epigenome responds to virus by increasing cell death gene
(HRK), while decreasing genes important for membrane dtal#lirther, the aberrant
methylation of the promoter regions in these genes in myositis patients suggests that an
environmental agent has the ability to alter the epigenome, which could lead tsustaitiing
disease pathology.

We further modled how disease may be sustained in individuals with a susceptible
genetic background by demonstrating that virus can induce epigenetic changes that impact
mitochondrial health. Mitochondria are important for multiple functions within muscle, such as
enegy production, membrane repair, and apoptosis reégualpt0Z. We found that mitochondria
from myaositis muscle have impaired activity, which could lead tdigieft repair, myofiber
death, release of muscle intracellular contents, and invasion of immune cells at site of damage.
Further, we found that these downstream processes further promote mitochondrial dysfunction,
leading b continual muscle damage.

We next investigated how two known beneficial therapies, exercise and Rituximab, help
myositis muscle damage. We found evidence to suggest that exercise provides benefit to patients
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by improving mitochondrial health, which leads to downstream decreasasstcle damage.
Further, we found that at the genetic level exercise decreases the expression of viral signature
genes, which suggests that exercise could target epigenetic changes that are induced upon
exposure to environmental agents.

To investigte this further, we studied how exercise affects the epigenome by performing
expression pairing of microRNA at both the gene and protein level. At the gene level, we found
that exercise induces microRNAs that decrease transcriptional targets involvea iB N
signaling, which has previously been shown to be activated in myositis muscle. Further, we saw
thatHRK was predicted to interact with this pathway and confirmedHRa€ transcription was
decreased after exercise. At the protein level, exerciseesggal the expression of microRNAs
that caused possible translational repression of proteins involved for ATP production and
oxidative metabolism. These results suggest that exercise could be beneficial to patients through
epigenetic alterations that lealimproved mitochondrial health with consequent improvements
in muscle metabolism and damage.

Finally, we examined how an immunosuppressive therapy, Rituximab, alters the
epigenome by measuring changes in microRNA and methylation and associamtpthe
concomitant changes in gene expression. At the genetic level, we found an overall decrease in
transcripts that contribute to similar signaling pathways (CAMP, PI3K/AKT, FoxQ) that were also
decreased after exercise. Moving forward, these pathwaybenafygreat interest for several
reasons. First, they could be Aiommune disease mechanisms that are not effectively targeted by
lower doses of glucocorticoids. Conversely, these could be highly targeted by glucocorticoids, but
activation leads to unwaad side effects, such as muscle atrophy, that could further contribute to
muscle weakness and dysfunction.

At the epigenetic level, we found that Rituximab alters both microRNA and methylation
profiles that are associated with changes in transcription that contride@&Rtbnediated
signaling.ESR1has been found to regulate mitochondrial dynamics and impradative
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metabolism, as well as decrease oxidative stress and inflamrfe2ignFurther, it was predicted

to intera¢ with proteins involvedinN®e B si gnal i ng, which is a known |
mitochondrial biogenesis through nolassical activatiofil62. To our knowledge, no one has

studiedESRIor its signaling pathways in the context of myositis; however, its known functions

make it a particular interesting target for myositis.

We attempted to validate this pathwayitro and found significant changes in rRR3
and fold changes similar to those reported in the microarray@ND1, NR25A andEBF3in
myositis patient muscle, although these did not reach significe@@dDlandNR25Aare of
particular interest because they are known inhibitors of MydD, 161]. Further, there wer
also found to be decreased after exercise. Additionally;48iRhas also been shown to be
important for myogenesis. In particular, increased-#®3 has been found during differentiating
myotubes and its knockdown results in poor myogerj&5@. We found that Rituximab caused
decreases in miR33. How this relates to myaositis is unknown at this point, but should be an area
of further investigation.

It has been hypothesized that myositis muscle may have difficulty in regenerating due to
an altered cytokine profilB3]. We found that Rituximab altered the cytokine production in both
B cells and macrophages, which may promote a more favorable environment for differentiation.
However, translating these results to wuvivo data becomes difficult because we treated these
cells acutely, while patients receiveddiwtion for 16 weeks.

Further, although we were able to identify potential pathways that altered by treatments,
it is even more difficult to ascertain Wwdhese alterations in signaling actually affect disease
pathogenesidn vitro modelsmay not be the best validation tool due to the length of treatment
(days vaweeks), as well as removal from the muscle microenvironment. Better validation
methods wouldbe to repeat these treatments in a separate cohort of individuals and specifically
targetthese identified pathways to see if and how they areibatihg todisease.

In conclusion, this dissertation provides evidence that viral infection altersigememe
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in susceptible genetic individual, causing mitochondrial dyfunction and muscle damage. We

further see that treatments known to improve disease activity alter the epigenome to decrease
signalingevents (N B, AKT, ERS1) t hat ateironwunoeractichtiomin st r eam o f
which could lead to overall improvements in mitochondrial health (Figure 7.1). We show that

improved mitochondrial health can decrease muscle damage in the context of exercise. Therefore,
exposure to environmental agents in suschpiitdividuals causes muscle damage via epigenetic

mechanisms, which can be alleviated through improvements in mitochondrial health.

Inflammation

Impfovements in Muscle Damage

‘ AIM 2: Exercise Effects
Virus m — AIM 3: Rituximab Effects
\) . Defective
, HBCL-XL mitochondria
AM1 | %&5 A

y HRKfpromovt.e'r methylation

15800000500 00000000000000000008000000000800!

Figure 7.1Epigenome plays a role in initiation, but also alleviates symptoson infection
with virus,mitochondrial dysfunction is induced, which contributes to muscle dafBagecise
and Rituximab help to treat patients thgh epigenetic regulation that improves mitochondrial

function, leading to iprovements in muscle damage.
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Appendix

Supplementary Table 1. Altered genes found in virus infected myotubes

SYMBOL p-value Fold-Change
MAR3 6.55E11 1.31467
MAR4 1.76E05 1.34248
SEPT5 5.23E08 -1.69345
ABCA1 6.70E08 1.76566
ABHD12 5.14E11 1.29807
ABLIM3 0.00032906 1.25178
ABR 1.31E07 1.4483
ACAA1 4.09E05 -1.25715
ACACA 2.85E10 -1.52676
ACBD3 0.000219085 1.27389
ACTA2 3.38E13 -2.61512
ACTN1 4.72E10 -1.60199
ACTN4 0.000736682 1.25747
ACTR3 1.37E06 1.45157
ACVR2A 6.27E07 -1.64359
ADAM23 1.80E05 -1.26086
ADAMTS1 0.000234247 1.3131
ADCK2 4.71E06 -1.27584
ADM2 1.45E09 -1.7512
AES 5.64E08 1.43569
AFAP1L1 8.79E07 1.35532
AGBL5 4.16E05 -1.25286
AGPS 1.08E06 1.25869
AGTRAP 2.06E06 1.31978
AIDA 7.24E05 1.3028
AK3 4.01E06 -1.28951
AKNA 1.84E05 -1.34288
AKR1A1l 4.78E07 -1.31722
AKR1B10 0.000114986 -1.30011
AKR1C2 0.00701689 1.42617
AKR1C4 0.000910741 1.61325
ALCAM 9.12E05 1.42562
ALDH18A1 1.07E06 -1.30236
ALDH1A1 0.000121899 -1.28988
ALPK2 1.16E10 -1.96344
ALPP 0.00650852 1.2889
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AMT 5.96E06 -1.42735
AMY1A 1.57E05 -1.33878
AMY1B 1.34E06 -1.33387
ANGPTL2 4.36E05 1.30645
ANPEP 3.22E08 1.60334
ANXA1 4.83E06 1.44354
APCDD1L 1.75E09 1.88676
APOD 0.000111846 -1.28961
APOE 0.00674685 1.30829
APRT 2.54E06 -1.36107
AQP11 1.09E07 1.29762
ARF5 1.19E06 -1.35726
ARHGAP10 3.96E09 1.42506
ARHGAP21 1.50E05 1.37561
ARHGAP23 4.03E07 -1.33804
ARHGEF10 0.000437961 -1.25861
ARHGEF2 0.000101097 -1.26926
ARIH2 5.46E06 -1.28747
ARL16 0.000127323 1.42423
ARPC5 0.00272357 1.27104
ASAM 2.28E09 1.75246
ASAP3 0.000880236 -1.32594
ASMTL 4.82E07 -1.26209
ASNS 1.55E11 -2.23124
ASS1 3.51E07 -1.44616
ATF3 1.94E05 1.26031
ATL3 1.90E08 1.45815
ATP1B1 6.67E06 -1.40101
ATP5E 0.000853561 -1.25396
ATP6VOC 5.53E06 1.26875
ATP6VOE2 6.08E07 -1.39701
ATP8B2 4.87E08 -1.30565
B2M 3.19E06 1.38461
BAGALT7 0.000507925 -1.26133
BO9D1 2.30E06 -1.38445
BACE2 5.31E05 -1.26705
BAMBI 1.64E11 1.81914
BASP1 2.02E06 1.54395
BAT2D1 6.86E06 1.32395
BATF2 2.30E07 1.30411
BCAP31 0.000758701 1.26933
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BCAR3 8.08E09 1.4062
BCL2L1 3.19E05 -1.27692
BCL2L13 6.05E07 1.38511
BCL2L2 2.05E07 1.51836
BCL6 3.28E08 1.42359
BDKRB1 1.03E08 2.79598
BEX2 0.00119556 -1.25391
BLZF1 0.000421446 1.32459
BMPER 0.000306861 -1.27551
BMS1P5 0.00112796 1.3685
BRI3 3.00E06 1.35717
BRI3P1 0.000182267 1.29986
BRIX1 3.50E07 1.37093
BRPF3 1.82E05 1.32143
BSDC1 8.25E05 1.27664
BST2 3.39E11 2.13766
BTG3 3.42E07 1.44277
BTN3A2 4.60E12 1.54844
BZW2 6.51E06 1.28058
C100rf10 3.78E06 -1.47034
C100rf116 0.000433864 1.28156
C100rf58 0.00166428 1.29057
Cllorf2 2.09E08 -1.54824
C11orf59 1.02E05 -1.28157
Cllorf74 4.38E05 -1.2865
C11orf75 1.60E06 -1.31969
C12orf44 2.63E08 -1.37037
C12o0rf57 8.12E09 -1.74695
C13orf27 8.37E09 1.34881
C130rf33 5.53E06 2.23358
Cl4orfl142 1.65E05 1.27875
Cl4orfl147 3.18E09 -1.3289
C140rf153 0.000960609 1.30133
C140rf85 0.000148185 1.44293
C150rf39 1.47E07 1.27113
C150rf48 3.29E09 1.33514
C160rf33 1.31E05 -1.26867
C160rf68 3.37E07 -1.33395
C170rf45 5.17E11 -2.00762
C170rf70 6.49E05 -1.42622
C170rf90 5.40E05 -1.25132
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C190rf28 2.72E07 1.26114
C190rf66 1.19E06 1.35265
Clorf128 2.92E05 1.37188
Clorf133 2.09E05 -1.37522
Clorf144 0.000182427 1.31913
Clorf24 4.81E08 -1.78718
Clorf54 1.69E08 1.70007
C200rf100 0.00054047 -1.30727
C20o0rfl111 1.11E08 1.61817
C200rf199 5.90E09 -1.89252
C20orf27 1.89E06 -1.36032
C210rf55 0.000112935 1.33798
C21orf7 5.57E08 1.77969
C2orf47 4.25E07 1.49614
C20rf49 2.19E06 1.33133
C3orf10 0.000806679 -1.2511
C3orf21 3.15E08 -1.4263
C3orf34 6.29E05 1.36478
C30rf38 0.000662326 1.30065
C5orf21 9.42E07 -1.52204
C5orf41 1.03E08 1.49011
C60rf160 1.11E06 -1.5451
C60rf48 6.15E10 -1.88521
C60rf58 7.18E10 1.38954
C60rf66 1.02E06 1.29126
C60rf85 1.54E05 1.34662
C7orf42 1.35E08 1.44536
C7orf44 9.29E07 -1.2637
C8orf37 0.00457582 1.2574
C8orf45 8.21E05 1.51636
C8orf55 5.79E05 -1.3343
C90rf119 0.000663204 -1.25541
C90rf123 8.55E07 -1.30351
C90rf30 5.04E05 1.36374
CA12 4.91E08 1.58329
CADM1 6.65E10 -1.30094
CALB2 1.02E07 1.51554
CAMK2N1 7.01E10 1.97518
CART1 3.15E08 1.2787
CASP1 1.36E08 1.56878
CATSPER?2 2.43E05 1.44011
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CAV1 0.00206566 1.32788
CBLL1 4.16E06 1.26629
CBR3 4.99E05 1.33767
CBS 4.90E10 -1.62649
CBX5 0.000113487 1.27134
CBX6 3.56E05 -1.26787
CBY1 3.68E09 -1.31036
CCBE1 1.97E05 1.27003
CCDC106 1.79E08 -1.46974
CCDC109B 2.50E12 1.77632
CCDC112 2.78E09 1.31232
CCDC19 3.40E07 1.30431
CCDC25 1.70E06 -1.25858
CCDC72 3.42E05 -1.27178
CCDC74A 1.45E07 1.36062
CCDC86 1.16E07 1.39954
CCL2 0.000115674 -1.30126
CCL5 4.61E09 2.57268
CCL7 0.00576336 1.32049
CCLS8 2.09E06 1.52385
CCNB1IP1 1.04E11 -1.39941
CCND1 1.79E06 1.48829
CCND2 0.000351003 -1.30741
CCPG1 1.70E08 -1.49821
CCR6 0.00155491 1.30071
CD24 7.24E09 1.58171
CD248 2.32E07 -1.64765
CD58 7.54E05 1.27663
CD68 5.79E14 2.76772
CD9 0.000204435 1.49788
CD97 4.89E08 1.46667
CD99L2 2.61E07 -1.44445
CDH11 0.000354335 -1.35629
CDKNZAIPNL 1.98E05 1.6921
CDR2L 0.000945678 1.25069
CEBPB 2.10E07 1.32972
CEBPG 5.35E08 -1.40566
CEBPZ 3.09E09 1.51686
CECRS 2.99E06 -1.29393
CENTA1 2.76E10 1.48047
CENTG3 3.26E05 1.38745
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CGNL1 1.75E10 1.54687
CHCHD5 1.37E05 -1.25513
CHCHDG6 8.65E07 -1.28943
CHES1 1.09E05 -1.32388
CHN1 0.00016091 -1.31113
CHST3 9.98E05 -1.27086
CILP 2.00E06 -1.27941
CIR1 1.31E05 1.32974
CIRBP 5.61E06 -1.6769
CITEDZ2 1.02E07 1.4249
CITED4 4.26E06 1.33478
CKB 5.57E07 1.45118
CKS1B 1.19E09 -1.51814
CLDN1 8.80E05 -1.37862
CLDN23 5.37E11 1.58341
CLEC16A 3.52E07 -1.4846
CLIC1 6.80E09 1.67382
CLK1 4.59E05 1.27496
CLSTNZ2 1.18E05 -1.27868
CMPK2 6.35E06 1.41288
CNIH3 1.53E06 1.45235
CNIH4 0.00122986 1.28253
CNN2 6.73E09 -1.55099
CNRIP1 1.87E09 -1.25702
CNTN3 5.25E06 -1.28428
CNTNAP2 0.000306775 -1.50877
COG2 2.64E06 -1.26109
COL11A1 9.29E08 -1.63145
COL12A1 5.55E07 -2.00522
COL13A1 8.26E07 1.31993
COL14A1 1.00E06 -1.32838
COL15A1 2.43E09 -2.23857
COL16A1 2.52E06 -1.87417
COL18A1 2.09E06 -1.3077
COL1A1 1.88E06 -2.13483
COL22A1 5.35E09 1.37187
COL3A1 1.62E05 -1.59296
COL4A3BP 0.00273607 1.26711
COL4A5 6.07E09 -1.43434
COL5A1 4.57E06 -1.664
COL7Al 5.62E07 1.54886
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COL8Al 8.35E07 -1.41187
COLBAZ2 0.000116193 -1.30974
COMP 3.09E07 -1.53103
COPG2 9.90E06 -1.25429
COPZ1 7.69E09 -1.39687
COPZ2 7.55E06 -1.36532
CORO1B 2.30E05 1.25042
CPD 3.19E06 -1.44479
CPEB2 4.02E06 1.29568
CPSF4 2.83E10 -1.66499
CRABP2 2.83E08 -1.4161
CRADD 4.11E09 -1.41412
CREB1 0.000307499 1.31665
CREB3L2 2.54E07 -1.57761
CRIP1 5.93E06 -1.59704
CRTAP 0.00021325 -1.2924
CRYAB 2.34E10 2.7401
CRYBB2 2.64E06 -1.36086
CSTF2 5.48E05 1.25819
CTDSP2 2.98E05 -1.4025
CTGF 0.00255093 -1.35008
CTGLF7 7.27E07 1.32538
CTHRC1 8.11E07 1.52608
CTSB 0.000238271 1.27995
CTSK 0.00328471 -1.44263
CTSL1 2.84E07 1.70376
CTXN1 2.19E05 1.3331
CXCL10 5.09E14 6.45213
CXCR7 3.46E05 -1.29868
CXorf26 3.36E06 1.29068
CXXC5 8.24E08 -1.28423
CYB5D2 2.73E07 -1.46009
CYBASC3 4.24E06 -1.25671
CYGB 5.63E06 1.42276
CYLN2 6.36E05 1.3657
CYP27A1 1.70E13 2.00356
CYP2J2 8.41E08 1.33333
CYPS51A1 2.73E10 1.35074
D2HGDH 9.05E07 -1.35723
DACT1 7.34E09 1.28307
DBNDD1 1.16E05 1.26198
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DCAKD 7.33E06 -1.2753
DCBLD2 4.01E06 1.96834
DCUN1D3 5.80E06 -1.33671
DDAH1 1.32E05 1.40962
DDIT4 9.98E08 -2.04235
DDRGK1 2. 77E05 1.28699
DDX21 0.00263929 1.2894
DDX39 1.97E07 1.35909
DDX51 0.000494621 1.25896
DDX58 1.71E08 1.52952
DDX60L 3.30E05 1.31088
DEDD2 9.21E09 1.65779
DEK 0.000198208 1.28925
DERA 2.22E07 -1.33182
DHRS7 1.31E07 1.62991
dJ341D10.1 9.95E06 1.28496
DKFZp761P0423 7.89E07 -1.32579
DKK1 4.58E08 1.76197
DKK3 0.000231607 1.25185
DMC1 0.00271394 1.30609
DMRTA1 3.98E07 1.30808
DNAJA1 5.47E07 1.34141
DNAJB11 8.77E06 -1.25492
DNAJB2 2.44E07 1.29912
DNLZ 0.00019826 -1.26052
DOCK10 1.26E05 1.52628
DPH5 3.40E09 -1.41658
DPM3 9.00E05 -1.35163
DPT 5.74E06 -1.29817
DPYSL2 6.31E06 -1.30949
DPYSL3 1.82E10 -1.93233
DPYSL4 0.000247787 -1.25636
DRAP1 7.97E08 1.54378
DSG2 3.87E05 1.25253
DTNA 2.31E13 1.44478
DUSP10 3.05E11 1.62044
DUSP12 4.04E07 1.2563
DUSP19 2.66E09 2.13582
DUSP5 4.88E09 2.42405
DUSP6 7.08E05 1.45072
DUXAP3 0.000211987 1.3785
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DYNC2H1 5.12E07 -1.27616
DYNLT1 3.54E05 1.39387
DYNLT3 0.000122028 1.301
DYRK?2 3.42E05 1.28275
E2F7 3.71E05 1.39019
ECGF1 1.59E08 1.70156
ECM1 9.83E07 1.34197
ECM2 2.38E07 -1.32643
EEF1B2 1.60E07 -1.26774
EEF1D 4.14E05 -1.28142
EEF1G 1.59E07 -1.55651
EEF2 1.33E07 -1.3736
EFEMP1 2.00E08 -1.82476
EFHD1 3.36E06 -1.47537
EGR1 1.48E05 -1.66501
EHDA4 3.00E10 1.64342
El24 4.41E05 -1.26536
EID2B 1.44E05 1.50776
EIF2AK2 1.45E05 1.41636
EIF3A 6.10E07 1.39043
EIF3F 0.000467267 -1.38299
EIF3L 7.59E09 -1.59344
EIF4A1 4.72E07 1.28256
EIF4B 0.000278707 -1.30828
ELF4 5.88E06 1.26183
ELL2 3.63E07 1.30373
EML3 3.36E06 -1.29059
EMP3 1.21E06 1.29234
ENPP2 6.60E10 1.41415
ENSA 1.64E07 -1.25177
EPAS1 5.89E08 -1.49213
EPHA4 1.20E05 -1.31431
EPPB9 1.44E06 -1.27672
EPRS 6.45E05 -1.31399
EPS8 5.75E08 1.37594
EPSTI1 9.36E07 1.51916
ERAP2 3.20E07 1.40591
ERH 0.000188243 -1.48429
ESM1 1.38E13 1.80429
ETV6 3.44E06 -1.26904
FABP5 1.31E05 1.36965
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FABP5L2 9.36E08 1.75591
FAIM2 4.24E10 -1.31182
FAM100A 3.23E05 1.29925
FAM107B 3.24E06 -1.30626
FAM113B 0.000129483 -1.26253
FAM120B 4.87E06 -1.35301
FAM129A 2.20E08 -1.72248
FAM165B 1.27E07 -1.44239
FAM168B 5.44E06 -1.31936
FAM171A1 4.03E09 -1.45032
FAM173B 5.71E07 -1.26818
FAM175A 1.75E05 1.49311
FAM38B 5.42E05 -1.27887
FAP 0.0139025 -1.25256
FARSLB 0.00207194 1.30116
FASTK 7.79E10 -1.36532
FAT1 6.57E07 -1.33113
FBL 1.66E06 -1.40191
FBLN1 9.30E06 -1.3402
FBLNZ2 1.30E06 -1.43579
FBN1 3.07E07 -1.49708
FBN2 3.48E12 -3.0122
FBXL18 3.22E08 -1.30202
FBXO32 4.68E12 2.71741
FEM1C 3.63E06 1.35063
FHL3 0.000236752 1.26009
FHOD3 4.54E08 1.35785
FIBP 2.88E06 -1.29406
FKBP11 0.000190826 1.25603
FKBP1A 8.84E07 1.30921
FKBP3 0.000101424 1.26798
FKBPIOL 1.22E05 -1.30289
FKTN 8.08E05 1.35055
FLJ10986 1.03E05 -1.31563
FLJ20021 4.32E05 -1.31164
FLJ21986 0.00115722 1.3946
FLJ36070 6.17E08 1.37399
FLJ36131 8.84E06 1.41665
FLJ46309 4.75E06 1.54894
FMNL2 8.24E09 1.29083
FNDC1 4.33E06 -1.40645
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FOLR3 3.21E08 1.56216
FOSL1 8.25E11 1.90831
FOXD1 0.00814196 -1.2696
FOXO4 5.32E05 1.26789
FRG1 1.70E05 1.36398
FRMDA4A 1.84E06 1.41933
FST 3.88E06 1.32748
FSTL1 0.000527551 -1.34447
FSTL5 0.000318949 -1.41554
FTHL11 9.67E07 1.26492
FTHL12 1.74E06 1.3085
FTHL2 0.000105361 1.2788
FTHL3 0.000121972, 1.33771
FTHLS 2.45E05 1.33635
FTO 5.26E05 -1.29885
FXYD5 2.33E07 1.31262
GABARAPL1 0.000251928 1.26008
GABPB2 0.000710402, 1.36531
GAL 7.74E12 1.88754
GALNT11 1.09E07 -1.29149
GALNT12 1.53E07 1.27904
GANAB 3.87E06 -1.39244
GAP43 6.72E05 1.29092
GARS 2.22E07 -1.36212
GAS1 5.09E05 -1.42548
GAS7 7.94E09 -1.27043
GATADZ2A 4.86E06 1.27312
GBE1 0.000737861 -1.2785
GBP1 5.50E07 1.60036
GCAT 1.43E08 -1.25983
GCNT3 2.61E08 1.36478
GDF15 0.00273872 1.27468
GEM 1.35E07 1.77013
GGAl 2.55E06 1.44526
GGH 4.86E06 1.25893
GJAL 1.75E07 1.77477
GJB2 2.16E05 1.25281
GJC1 4.17E05 1.34696
GK 2.79E09 1.25974
GLIPR1 6.15E07 1.70124
GLIPR2 2.52E06 -1.38361
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GLRX 0.00110814 1.37406
GLRX3 7.83E07 1.36379
GLS 2.60E09 -2.40527
GLT8D2 3.22E08 -1.56404
GLTSCR2 1.51E05 -1.31051
GLUD1 3.58E06 1.40147
GMDS 0.000170227 -1.26989
GMPR 1.60E05 1.32223
GNG11 1.63E06 1.66866
GNG5 1.39E05 1.42236
GOLSYN 4.65E06 -1.34555
GOT1 1.43E07 -1.59892
GPAA1 6.34E06 -1.41246
GPC1 2.82E07 -1.40847
GPR137 5.85E06 -1.32327
GPT2 1.97E06 -1.33979
GPX7 6.06E07 -1.30392
GPX8 0.000103325 -1.38929
GREM1 8.44E09 2.17476
GRINA 7.47E08 1.44745
GRWD1 1.57E07 1.30213
GSPT1 1.03E06 1.29207
GSTA4 3.03E05 -1.28487
GSTO1 4.15E07 1.38578
GTF2F2 1.15E06 1.28516
GYG1 2.14E06 1.2969
H19 2.74E05 -2.1254
H1FO 5.55E11 1.99161
H2AFJ 1.44E08 1.70828
H2AFZ 0.000480676 -1.25124
H3F3A 4.95E06 -1.25036
HACL1 6.98E08 -1.27611
HADH 6.68E07 -1.28198
HAPLN1 7.19E06 -1.78144
HARS?2 2.75E08 1.34232
HBEGF 8.21E06 1.6934
HCG2P7 3.35E05 1.41769
HCP5 2.10E06 1.26105
HDGF 8.23E11 1.33608
HECW?2 2.46E07 1.58692
HEG1 1.31E06 -1.53643
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HERC5 1.68E14 3.23108
HERC6 2.17E06 1.25513
HERPUD1 1.63E06 -1.37667
HES4 1.14E06 1.77407
HESG6 3.51E05 1.27807
HEXB 7.17E09 1.29437
HIATL2 0.00156318 1.34738
HIPK2 3.45E06 1.40198
HIST1H1C 7.80E08 2.27921
HIST1H2AC 6.54E10 2.49126
HIST1H2BC 3.92E08 1.43984
HIST1H2BD 6.19E11 2.25846
HIST1H2BE 3.24E08 1.25605
HIST1H2BG 3.54E11 1.97924
HIST1H2BJ 3.42E07 1.29688
HIST1H2BK 6.37E08 1.64386
HIST1H4E 1.19E06 1.37815
HIST1H4H 3.94E05 1.3916
HIST2H2AA3 4.39E11 2.92492
HIST2H2AA4 1.02E11 3.06626
HIST2H2AC 1.23E12 2.85287
HIST2H2BE 8.36E11 2.36633
HLAA 2.92E06 1.31298
HLAB 6.06E09 1.78087
HLADRB3 0.000121593 1.2764
HLAE 1.01E12 2.34765
HLAF 6.72E08 1.69108
HLAG 2.14E08 1.34686
HLAH 6.19E11 1.67776
HLX 3.55E06 1.43361
HMGA1 3.99E12 2.22551
HMGB?2 1.82E09 1.47531
HNRNPAO 3.33E07 -1.46765
HNRNPH1 0.00644063 1.27479
HNRPA1P4 1.89E05 -1.33217
HNRPA2B1 3.80E06 1.36691
HNRPUL1 7.04E09 -1.29901
HOMER3 9.42E05 1.29136
HOPX 9.41E09 -1.47459
HOXA9 5.48E09 1.32667
HPCAL1 3.48E07 1.49031
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HRK 1.04E09 2.2751
HS3ST3Al 2.75E08 1.43685
HSBP1 3.60E08 -1.39696
HSD17B14 1.05E12 -1.61608
HSD17B2 4.12E05 -1.2549
HSD17B7 0.000575481 1.34789
HSD3B7 8.55E09 1.36231
HSP90AA1 4.15E06 1.34865
HSPA1B 2.60E06 1.39183
HSPAS 1.12E05 -1.43495
HSPB1 7.81E09 1.51502
HSPB7 1.56E11 1.65938
HSPBL2 2.86E07 1.45814
HSPC268 6.25E05 1.40547
HSPH1 2.45E06 1.40891
HSZFP36 6.49E09 1.3796
HYOU1 2.48E06 -1.32444
IARS 2.77E10 -1.57427
IDH2 1.44E06 -1.36651
IDI1 0.000173206 1.32515
IDO1 2.98E06 1.38504
IER3 0.000222418 1.37125
IFI16 0.0018764 1.45562
IFI127 5.85E06 1.55604
IFI30 1.24E06 1.26442
IFI35 4.46E07 1.41863
IF144 9.65E05 1.48507
IFI6 2.94E07 1.25369
IFIH1 1.41E10 2.00851
IFIT1 2.52E10 2.0014
IFIT2 5.96E13 3.99201
IFIT3 3.46E10 2.15813
IFITM1 3.60E08 1.91357
IFNB1 7.60E16 7.65423
IGDCC4 1.15E06 -1.30375
IGF2R 2.30E08 -1.49129
IGFBP4 2.81E06 1.4585
IGFBP5 1.02E10 1.53216
IGFBP6 6.43E06 1.53871
IGFBP7 0.000120895 1.35968
IK 4.52E07 1.2756
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ILL11IRA 0.00105869 -1.25648
IL12A 1.21E05 1.41899
IL18 0.010831 1.27076
IL18R1 4.36E08 -1.39586
IL6 3.24E07 1.56462
IL8 1.66E07 1.38139
IMPDH2 0.00112917 -1.34652
INA 4.09E15 3.33848
INDO 8.34E10 1.33999
INO80C 8.81E05 1.299
INTS10 3.23E06 -1.28889
IPO11 0.000125962 -1.25056
IQGAP1 0.000211668 1.34062
IRAK1 1.85E08 1.5115
IRAK2 6.99E07 1.8826
IRF7 1.19E07 1.5037
ISG15 3.34E07 1.58592
1ISG20 2.52E11 3.19779
ITGA1l 7.39E07 -1.4157
ITGA2 8.49E15 2.06753
ITGA3 1.57E05 1.43356
ITGAV 0.0013785 -1.32176
ITIHS 0.000477446 1.27905
ITM2B 0.00019117 1.34447
ITPRIP 1.33E05 1.33369
JUND 7.86E06 1.39849
KCNH6 1.55E05 1.50347
KCNK15 0.000208209 -1.2583
KHDRBS3 3.77E09 1.82825
KIAA0101 5.21E05 1.30383
KIAA0427 6.45E09 -1.66698
KIAA0907 9.80E06 1.38709
KIAA1199 5.18E06 -1.45529
KIAA1324 2.96E05 -1.26419
KIAA1598 1.57E07 1.36041
KIAA1618 2.46E11 1.61461
KIAA1644 1.32E09 1.34154
KIAA1751 6.69E05 1.25766
KIAA1949 1.53E06 1.57815
KIF2A 5.39E05 1.25584
KLF2 0.00100621 -1.40086
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KLF4 2.57E06 1.30634
KLF6 1.30E12 2.28074
KLHDC5 3.72E06 -1.39701
KLHL22 6.33E07 -1.3958
KPNA1 2.16E07 1.31439
KPNA4 1.55E06 1.38658
KPNB1 3.02E05 1.25783
KRT10 1.46E06 -1.46716
KRT19 3.18E12 1.9823
KRT34 2.21E09 1.59239
KRT7 5.39E06 -1.32583
KRT8P9 0.00043467 1.25508
KRTAP5H 4.55E09 1.52802
KTELC1 1.04E08 -1.31582
KTN1 1.93E08 1.31232
LACTB 1.52E06 1.38191
LAMAZ2 4.90E12 -1.99108
LAMAS 1.46E06 -1.36562
LAMC1 2.71E05 -1.30981
LANCL1 9.49E05 -1.29946
LAP3 8.04E05 1.41143
LASS2 1.22E05 1.28188
LASS6 8.70E05 -1.3085
LEPRE1 1.41E09 -1.43422
LFNG 1.97E08 -1.33924
LGALS3 2.86E05 1.32399
LGTN 1.07E07 -1.33256
LIF 3.12E07 1.67568
LILRB1 0.000258549 1.26691
LILRB3 0.00336143 1.29379
LIMA1 6.23E08 1.51992
LIMCH1 7.80E06 -1.31676
LIMS1 0.000521417 1.2598
LINCR 1.93E08 1.51739
LIPG 1.07E06 1.36224
LMCD1 0.000251151 -1.36821
LMNA 1.48E06 -1.344
LMOA4 2.59E09 1.73442
LOC100008589 0.000357481 1.26396
LOC100128084 0.000554628 1.41957
LOC100128098 0.00155001 1.25756
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LOC100128288 0.000173601 1.40217
LOC100128505 0.000404393 1.55707
LOC100128936 0.00101663 -1.27535
LOC100129211 0.000655235 1.3241
LOC100129243 6.07E05 -1.32342
LOC100129362 4.80E05 1.46656
LOC100129502 3.45E05 1.27135
LOC100129550 2.59E07 -1.44924
LOC100129553 3.10E08 -1.47383
LOC100129650 0.000305107 -1.35397
LOC100129681 1.15E09 1.56789
LOC100129685 2.96E05 -1.30615
LOC100129882 0.0793 -1.33742
LOC100129934 3.60E06 -1.30592
LOC100130070 4.12E06 -1.4308
LOC100130308 4.58E06 1.43698
LOC100130516 0.000588269 1.34254
LOC100130561 0.000192717 1.25375
LOC100130562 9.65E08 -1.72857
LOC100130775 7.58E07 -1.43007
LOC100131205 0.000163343 -1.29989
LOC100131336 1.06E07 1.44191
LOC100131572 1.04E06 -1.41419
LOC100131672 8.69E06 -1.27824
LOC100131787 0.000165824 -1.28692
LOC100131866 1.43E06 -1.35768
LOC100131905 0.00362251 -1.30634
LOC100132199 0.000388793 -1.31664
LOC100132299 0.000375027 -1.32214
LOC100132391 4.61E05 1.59802
LOC100132457 0.00163483 1.25352
LOC100132499 9.09E05 -1.25863
LOC100132564 1.80E05 1.38918
LOC100132585 5.43E05 1.46559
LOC100132593 3.60E05 1.29499
LOC100132673 1.19E05 -1.51818
LOC100132715 5.83E06 1.28944
LOC100132717 0.000280603 -1.26767
LOC100132761 0.000383076 -1.41332
LOC100132804 2.91E06 -1.39089
LOC100133008 8.58E05 -1.25043
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LOC100133177 0.00278284 1.35298
LOC100133233 0.000127362 1.42471
LOC100133328 0.000840204 -1.29617
LOC100133329 2.05E06 -1.34762
LOC100133465 3.97E06 1.33688
LOC100133516 8.43E05 1.35817
LOC100133607 3.22E05 1.41771
LOC100133609 1.01E08 1.30625
LOC100133649 7.64E05 1.3297
LOC100133662 2.22E05 -1.46036
LOC100133772 0.000296558 1.39954
LOC100133812 9.25E07 -1.27146
LOC100133866 1.77E09 1.53005
LOC100133876 8.09E06 1.44274
LOC100134134 3.42E05 -1.4304
LOC100134265 7.40E07 1.36442
LOC100134504 6.83E05 -1.4384
LOC100190938 5.23E05 1.38273
LOC128192 0.000233285 1.30978
LOC134997 8.11E07 1.50157
LOC145853 4.73E06 -1.423
LOC148413 5.14E05 -1.33963
LOC148430 1.64E07 -1.34693
LOC151162 1.87E06 -1.48692
LOC158345 1.61E06 -1.71298
LOC203547 2.13E05 -1.2787
LOC220433 5.07E06 -1.29992
LOC255167 0.00158633 1.26127
LOC283267 6.97E06 -1.25453
LOC284023 3.22E06 -1.33812
LOC284821 7.35E06 -1.36337
LOC285053 6.72E05 -1.36298
LOC285741 1.56E06 -1.38838
LOC285900 1.65E09 -1.50289
LOC286444 6.41E09 -1.72818
LOC338758 0.00463207 1.27342
LOC338870 0.00350669 -1.26326
LOC339352 1.65E05 -1.29509
LOC343184 9.81E07 -1.36552
LOC346887 9.65E10 1.43049
LOC346950 1.48E06 -1.26513
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LOC347544 6.69E07 -1.54062
LOC387763 3.06E06 2.49618
LOC387867 3.00E05 -1.42493
LOC387934 2.76E07 1.3724
LOC388076 0.000118995 -1.27076
LOC388275 2.59E05 -1.30049
LOC388339 0.000789229 -1.2584
LOC388532 0.00679381 -1.27313
LOC388556 3.98E05 -1.46087
LOC388654 0.00347807 -1.33547
LOC388707 5.03E05 -1.44002
LOC389156 2.74E05 -1.35242
LOC389168 3.26E08 1.38294
LOC389286 0.000128181 -1.28934
LOC389404 2.01E05 -1.3088
LOC389599 4.34E08 1.35706
LOC389787 2.74E06 -1.31833
LOC390183 1.47E07 -1.31111
LOC390345 7.90E05 -1.32079
LOC390354 9.63E08 -1.58606
LOC390578 2.27E07 -1.55912
LOC392437 9.97E05 1.27318
LOC392522 2.92E05 -1.2865
LOC399900 1.11E05 1.56456
LOC399959 5.43E08 1.88895
LOC400455 5.70E05 -1.30667
LOC400652 2.08E05 -1.31372
LOC400721 0.00325649 1.28019
LOC400750 0.000167316 -1.25821
LOC401098 0.00012906 1.42595
LOC401537 4.76E05 -1.39611
LOC401677 0.000585624 -1.27094
LOC401717 3.13E07 -1.38239
LOC402644 0.00688448 1.28395
LOC402694 3.23E05 -1.3643
LOC439992 6.06E05 -1.43445
LOC440055 1.05E05 -1.46638
LOC440589 9.00E05 -1.29604
LOC440926 2.38E05 -1.27965
LOC440927 0.000238879 -1.31853
LOC440957 0.000234953 -1.25926
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LOC441013 1.21E07 -1.49183
LOC441019 4.92E09 2.34837
LOC441032 0.000103605 -1.32063
LOC441087 0.0717516 1.3423
LOC441154 1.87E06 -1.30176
LOC441506 1.34E05 -1.38759
LOC441876 3.65E07 -1.37569
LOC442270 2.83E07 -1.36795
LOC550643 6.61E06 -1.27433
LOC641814 6.04E06 -1.30485
LOC641848 2.52E05 -1.34445
LOC641849 1.65E05 -1.32911
LOC642357 1.01E08 -1.63441
LOC642412 1.75E05 1.30375
LOC642489 0.000367378 1.27931
LOC642590 1.89E07 1.45476
LOC642738 1.88E05 -1.27205
LOC642741 5.43E06 -1.34308
LOC642755 9.92E07 -1.26163
LOC642828 9.58E05 -1.37668
LOC642947 0.000150162 1.3501
LOC642956 3.00E06 1.43802
LOC643007 7.78E05 -1.37105
LOC643308 0.00035744 -1.26087
LOC643384 1.51E05 1.2662
LOC643433 0.000226973 -1.29482
LOC643509 5.43E06 1.58381
LOC643531 0.000110487 -1.27774
LOC643779 5.82E08 -1.74501
LOC643870 1.18E06 -1.28285
LOC644029 1.50E05 -1.26011
LOC644315 8.25E11 -1.33307
LOC644511 2.16E08 -1.87435
LOC644615 0.00410483 1.26702
LOC644745 0.00019704 1.38074
LOC644907 0.00551643 -1.29062
LOC644914 3.67E05 -1.38006
LOC644937 8.84E06 -1.44534
LOC645018 2.78E06 -1.57999
LOC645138 0.0101915 -1.26892
LOC645157 0.000106978 -1.34988
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LOC645173 6.21E06 -1.64146
LOC645362 5.52E07 -1.42227
LOC645387 0.000126338 -1.30815
LOC645452 0.000530499 1.3281
LOC645630 2.09E05 -1.36857
LOC645693 1.92E05 -1.37092
LOC645895 0.000139096 1.43866
LOC646294 3.66E07 -1.46465
LOC646347 2.99E06 1.45974
LOC646483 0.000363436 -1.45054
LOC646527 0.000485618 -1.29376
LOC646567 0.0015051 -1.33279
LOC646688 0.000249964 -1.31294
LOC646753 0.00014202 -1.35989
LOC646784 1.11E07 -1.26032
LOC646909 6.21E05 -1.26507
LOC646942 0.000972842 -1.33309
LOC646949 8.69E09 -1.65412
LOC646966 7.52E06 -1.38514
LOC646996 0.00181989 1.25989
LOC647251 1.19E08 1.58679
LOC647673 0.000729866 -1.3137
LOC647856 0.000472483 -1.31188
LOC648249 1.01E07 -1.48034
LOC648294 2.16E06 -1.27856
LOC648343 1.73E08 -1.34752
LOC648470 2.12E05 -1.29332
LOC648622 6.39E07 -1.51501
LOC648659 1.47E05 -1.32103
LOC648740 6.64E05 -1.32593
LOC648852 0.000299974 1.34072
LOC649049 8.40E07 -1.65267
LOC649447 2.20E05 -1.39249
LOC649946 6.43E05 -1.27988
LOC650152 5.72E09 1.34246
LOC650215 0.000173133 -1.32271
LOC650276 2.70E05 -1.54309
LOC650518 2.99E06 1.32128
LOC651149 6.26E06 -1.4546
LOC651198 1.58E06 -1.4187
LOC651436 1.40E06 -1.27835
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LOC652624 0.00795458 -1.35524
LOC653079 5.29E05 -1.38998
LOC653156 2.23E05 -1.37725
LOC653162 2.90E07 -1.25141
LOC653171 8.92E07 1.37076
LOC653381 3.52E08 1.28237
LOC653610 1.12EQ09 1.81192
LOC653702 3.86E05 -1.31355
LOC653881 4.66E06 -1.37114
LOC654194 0.0164348 -1.30075
LOC727808 0.000236271 1.33246
LOC727821 2.54E07 -1.30086
LOC727882 6.27E05 1.28561
LOC728060 3.13E06 -1.2813
LOC728126 0.000150893 -1.38922
LOC728128 3.59E05 -1.27039
LOC728139 1.28E05 -1.37864
LOC728207 0.000126917 -1.25461
LOC728255 2.62E08 1.39172
LOC728453 7.15E08 -1.533
LOC728620 6.33E05 1.47687
LOC728635 0.000231801 -1.28074
LOC728661 5.03E08 -1.36013
LOC728693 3.86E06 -1.27142
LOC728782 5.63E05 -1.27751
LOC728809 0.000125206 1.52971
LOC728820 0.000393419 -1.28822
LOC728903 0.00212914 1.2778
LOC728946 1.97E09 1.39617
LOC729009 7.71E06 1.28126
LOC729090 2.38E06 1.66351
LOC729236 1.14E06 -1.31266
LOC729279 0.00030143 -1.26076
LOC729439 4.69E07 1.3816
LOC729603 0.000452721 1.40114
LOC729666 2.79E05 -1.39264
LOC729679 5.77E07 -1.70292
LOC729779 3.77E06 -2.01746
LOC729843 1.28E07 -1.53227
LOC729903 1.21E06 -1.3921
LOC729926 9.42E06 -1.48266
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LOC729970 9.86E09 1.40616
LOC730052 7.12E08 1.49998
LOC730187 3.37E05 -1.28701
LOC730278 1.01E05 1.56251
LOC730313 5.33E05 1.56373
LOC730316 2.41E08 -1.52808
LOC730455 7.55E07 1.34404
LOC730525 5.18E06 -1.33355
LOC730743 1.39E10 1.41401
LOC730744 2.32E05 -1.29116
LOC731096 2.38E06 -1.47585
LOC731542 0.000416148 1.45605
LOC731640 6.39E05 -1.34165
LOC731878 1.05E05 1.31525
LOC731985 0.000326194 -1.26645
LOC791120 0.000195122, -1.33443
LOC90586 0.000533345 1.269
LONP1 4.62E08 -1.61903
LOX 3.17E06 1.52907
LOXL1 3.48E09 -1.4862
LOXL4 8.23E05 1.68486
LPP 1.80E05 -1.39916
LRAP 0.000974354 1.40295
LRCH2 2.82E06 1.31197
LRP1 0.00259007 -1.29447
LRP10 2.50E07 1.41473
LRRC17 0.0041292 1.37467
LRRC33 4.17E09 1.69158
LRRC37B2 0.000352384 1.37415
LRRFIP1 0.00134273 1.48517
LRRN3 2.82E09 1.51309
LSM10 3.42E06 -1.29686
LSM4 7.78E06 -1.28423
LTBP4 1.79E05 -1.34443
LYGE 1.62E07 1.45102
LYRM1 3.22E07 -1.30105
LYRM2 0.000272245 -1.27335
LYSMD2 3.26E08 1.45193
MAFF 1.87E10 1.39779
MAGED1 1.51E06 -1.33438
MAGT1 0.00311109 1.29241
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MAMDC?2 3.92E11 -1.84392
MAP1S 7.90E06 1.3074
MAP4K4 1.87E05 1.26298
MAPK13 1.48E07 1.27941
MAPKAPK?2 2.80E05 1.28424
MATN2 1.24E05 -1.3621
MBP 1.75E07 -1.40156
MCART1 0.00479746 1.27718
MDK 4.40E12 2.34726
MED20 2.87E08 -1.3133
MED27 9.02E08 -1.2623
MED28 8.22E05 -1.25061
MEG3 0.0467293 1.26031
MFAP4 4.48E12 -2.54982
MFAPS 2.78E08 -1.69737
MGC10997 9.10E05 1.35559
MGC11082 3.23E06 -1.28578
MGC13057 2.47E09 1.59353
MGC16121 0.00663937 -1.41416
MGC16703 3.64E06 1.40266
MGC26356 2.13E05 1.4639
MGC3731 9.25E05 1.28403
MGC87042 3.71E09 2.25708
MGC87895 1.34E05 -1.29856
MGEA5 3.86E05 1.45653
MGLL 1.99E08 1.81156
MGMT 1.50E07 -1.34986
MGP 1.11E09 -1.83897
MIR155HG 7.18E11 1.54648
MKX 2.07E07 -2.06861
MLKL 1.39E11 1.39876
MLPH 1.31E05 1.59402
MOBKL1B 1.86E06 1.47788
MOCQOS 1.48E05 -1.37413
MORN2 0.000286848 -1.27331
MOV10 8.55E06 1.30782
MOXD1 1.73E07 1.56169
MRGPRF 4.53E06 1.39448
MRPL11 3.23E07 -1.33353
MRPL15 0.000488635 1.25544
MRPL32 5.47E05 1.2706
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MRPL37 1.29E05 -1.30431
MRPLA41 0.000704884 -1.25699
MRPS30 5.23E05 1.26054
MSC 7.93E06 -1.29626
MSH3 5.68E06 1.49053
MSRB3 5.33E08 -1.46253
MST1 2.01E05 -1.30507
MSX1 4.42E08 1.91517
MT1A 8.97E10 2.20036
MT1E 9.70E05 1.44723
MT1G 4.24E09 2.23065
MT1X 8.68E07 1.5032
MT2A 8.68E07 1.65116
MTCH1 5.17E07 1.33474
MTE 8.84E08 2.11225
MTHFD2 5.75E09 -1.66325
MTHFD2L 3.42E06 1.42595
MTO1 5.13E06 -1.26808
MTPN 4.47E06 1.2763
MTSS1 1.71E06 1.6373
MUC1 0.000101659 -1.26236
MUM1 1.07E06 -1.36761
MURC 4.45E10 1.329
MX1 7.16E10 1.41913
MX2 6.22E11 1.76427
MXD4 1.26E05 -1.55678
MXRAS8 2.85E08 1.31961
MYADM 5.07E06 -1.39787
MYC 4.63E06 1.36779
MYD88 1.02E07 1.3994
MYL4 4.97E07 -1.44808
MYLS 2.34E07 -1.35448
MYL6B 0.000347178 -1.25074
MYLIP 5.55E05 -1.26889
MYO10 3.94E09 1.65457
MYQO9B 8.39E08 1.34808
MYST1 2.49E07 -1.26068
MZF1 4.68E05 -1.33741
NAMPT 2.30E09 1.78223
NARF 0.000188018 -1.30259
NAV1 0.000488457 -1.27836
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NAV2 4.01E13 1.42915
NBAS 5.40E07 -1.42601
NBPF10 1.90E07 1.28878
NBPF20 0.000357213 1.44818
NCAM?2 5.36E08 -1.28247
NCK1 0.000148777 1.30643
NCOA7 1.97E05 1.43073
NCRNAO00085 5.47E08 1.61892
NCRNA00219 6.68E06 -1.66371
NDP 9.65E07 1.30207
NDRG3 1.05E10 1.3033
NDUFA10 3.57E07 -1.58457
NDUFA13 3.49E05 -1.39581
NDUFA3 5.32E06 -1.27142
NDUFB7 1.20E05 -1.41413
NES 0.00012536 1.54543
NEXN 2.25E05 1.34232
NFE2L2 0.000857097 1.34547
NFE2L3 3.93E08 1.68516
NFIL3 7.84E06 1.31533
NFIX 0.000357532 1.29058
NFKBIA 1.92E07 1.53259
NMB 1.38E11 3.67388
NME3 1.29E05 -1.3888
NMI 0.00609893 1.36998
NMRAL1 0.000580201 -1.26559
NNMT 2.67E05 -1.40909
NOC3L 1.02E05 1.33429
NOP58 0.000807297 1.2606
NOTCH3 0.00145688 1.2697
NOV 1.79E07 1.59482
NP 4.78E06 1.40733
NPAS1 1.73E08 -1.57587
NPEPL1 9.36E05 -1.29561
NPIP 5.14E05 1.25286
NPM3 2.41E06 -1.47429
NQO2 9.34E06 -1.32082
NR2F2 1.64E07 1.48044
NRBP2 4.54E06 1.39731
NRIP3 5.11E08 1.52823
NRP1 0.00828632 1.32027
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NSMCE1 1.95E06 -1.32796
NT5C2 1.10E06 1.35258
NT5C3 5.14E09 1.52577
NT5DC2 4.48E10 -1.91824
NTS5E 3.22E08 1.88402
NTAN1 1.25E06 1.43436
NTM 3.76E08 -1.38531
NTN4 5.10E05 1.45925
NUAK1 3.70E08 -1.25972
NUCB2 2.77E06 1.34068
NUMB 2.75E09 1.56673
NUPR1 0.00556306 -1.27993
NXF1 1.17E08 1.32261
NXN 2.38E09 -1.407
OAF 5.93E07 1.37556
OAS1 3.78E11 2.14334
OAS3 3.27E07 1.68622
OASL 4.07E13 2.44404
OAT 0.000587047 -1.31216
OAZ2 0.0257616 -1.35929
OBFC2A 1.69E06 1.43859
OCIAD2 2.62E11 1.81216
ODC1 9.54E06 1.49679
ODZ3 3.71E06 -1.30702
ODz4 2.62E09 -1.57965
OGFOD1 1.29E09 1.27438
OGFR 4.07E08 1.41355
OGFRL1 1.16E07 1.28358
OKL38 1.61E06 -1.47514
OLFML2A 1.79E09 -1.62398
OPTN 3.54E06 1.37427
ORC6L 2.04E05 1.37289
OSTC 4.53E05 -1.2926
P2RX6 3.57E06 -1.46123
P4HAL 0.00272919 -1.37087
PAHA2 1.98E05 -1.47952
P8 0.0068665 -1.2564
PAFAH1B1 4.09E06 -1.39141
PAK1 6.76E06 1.30585
PALM 4.09E08 -1.28417
PALMD 2.56E10 1.3555
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PAMR1 6.64E06 -1.47242
PAPDA4 0.00108961 1.25491
PAPPA 0.00178418 -1.29719
PAPSS2 0.000836044 -1.29724
PARP12 2.77E09 1.83338
PAXIP1 9.87E05 -1.25843
PBX3 5.69E10 1.5456
PCDH18 1.78E06 -1.57826
PCDH19 9.63E06 -1.28796
PCK2 2.35E11 -1.46407
PCOLCE 9.49E09 -1.62653
PCOLCE2 8.32E08 1.64335
PCSK5 2.31E09 -1.51427
PDCD5 4.31E06 1.41895
PDCD7 5.25E05 1.41037
PDGFRB 8.38E08 -1.44701
PDGFRL 1.43E05 -1.252
PDIAS 4.72E09 -1.33539
PDXK 9.52E09 -1.54967
PDXP 1.73E05 -1.28466
PEA15 9.74E06 1.2747
PELP1 2.33E07 1.28187
PFKFB3 1.79E07 -1.39144
PGAP3 2.36E06 -1.27199
PGM1 4.27E05 -1.31516
PGM2L1 5.49E06 1.43259
PHAX 4.87E08 1.31067
PHF11 3.13E09 1.44453
PHF15 3.20E07 1.26169
PHGDH 1.49E11 -1.85934
PHLDA1 1.29E06 1.72235
PHLDAZ2 0.000284723 1.28581
PHPT1 0.000113476 -1.3213
PIK3R2 5.15E08 -1.4165
PIM1 1.13E09 1.6285
PINK1 2.36E05 1.29745
PIR 1.09E05 -1.29717
PJA2 2.09E06 1.44782
PLA2G15 1.13E06 1.36644
PLA2GAC 2.82E08 1.49228
PLAC9 8.64E07 -1.72552
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PLAT 0.0115221 1.3549
PLAU 1.03E07 -1.52749
PLAUR 1.25E07 1.94969
PLCD1 5.37E09 1.4353
PLD3 7.75E08 -1.30348
PLEKHA4 9.14E06 1.37657
PLEKHF1 1.37E05 -1.54785
PLEKHO1 0.000259818 1.47561
PLIN2 1.09E08 2.178
PLSCR3 6.57E05 -1.27405
PLXDC?2 4.18E08 -1.83059
PLXNB2 7.01E05 -1.28305
PMAIP1 3.38E05 1.30283
PNLIPRP3 0.000416391 1.4036
PNN 1.69E05 1.35493
PNPT1 0.00169725 1.25712
PODXL 7.20E09 1.3418
POLR2B 0.00104341 -1.2516
POM121C 3.94E10 -1.5464
PPA1l 3.20E06 1.31542
PPAP2B 7.34E09 -1.57569
PPDPF 1.87E07 1.36837
PPFIBP1 7.20E08 1.30702
PPIC 2.94E06 -1.26568
PPL 5.21E06 1.26367
PPM1F 4.58E08 -1.39025
PPP1R15A 3.78E06 1.51332
PPP2R1A 8.06E07 1.41168
PPP3CB 1.23E05 -1.2502
PPP3CC 1.05E08 1.38456
PPPDE2 1.48E05 1.35628
PRAGMIN 4.34E08 -1.58353
PRDM8 2.56E05 -1.2815
PRIC285 2.17E10 1.72365
PRICKLE1 1.63E09 -1.90131
PRKRIR 0.000830989 -1.33425
PRMT?2 1.17E08 -1.32111
PROCR 6.75E08 1.44384
PROS1 1.48E09 -1.72677
PRPSAP1 1.77E09 -1.39964
PRR13 2.53E07 1.27349
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PRR16 2.99E05 1.29404
PRRT3 1.19E05 -1.26622
PRRX1 0.000134013 1.36737
PRSS23 8.40E08 -1.58216
PSAT1 1.04E12 -2.44705
PSCD1 2.08E07 1.3939
PSMA5 2.71E05 1.26844
PSMAG6 1.16E06 1.29051
PSMB5 6.63E06 -1.25713
PSMB9 2.35E08 1.43214
PSMD12 4.48E07 1.45595
PSMD14 3.00E06 1.36178
PSME1 3.86E08 1.46565
PSME2 2.52E10 1.59025
PSPH 1.82E09 -1.35664
PTBP2 5.20E11 1.5978
PTGDS 5.79E05 -1.34574
PTGFRN 2.75E06 -1.27581
PTGS2 5.92E07 1.27507
PTPN12 6.91E08 1.42285
PTPRB 1.52E09 1.27161
PTPRD 3.07E08 -1.63411
PTPRO 1.01E08 1.28958
PXDN 0.00309386 -1.5
PYCR1 1.32E07 -1.28212
QARS 8.45E05 -1.27231
QPCT 8.89E07 1.44056
QPRT 0.000208422, 1.31107
QRFPR 0.00317751 1.35814
QSOX1 0.000153124 1.36187
RAB22A 1.16E09 -1.70502
RAB32 1.25E08 -1.49556
RAB3B 0.000344611 1.25507
RAB40B 1.60E08 -1.40937
RAB8B 1.91E06 1.42063
RAC2 1.77E08 1.54533
RAI14 6.26E05 1.2811
RALA 3.09E07 1.72312
RALGDS 2.31E07 -1.27211
RARRES3S 0.000112428 1.33134
RASEF 3.76E10 1.54492
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RASSF1 5.50E11 1.37002
RASSF7 2.33E08 -1.50782
RBM23 4.59E08 -1.30664
RBM34 2.45E06 1.27277
RBP1 0.000284052 -1.39501
RBPMS 3.27E12 1.31269
RBX1 3.09E06 1.43801
RCC2 2.01E05 -1.2911
RCN2 0.000141627 -1.34721
RDH10 0.0011871 -1.3161
RENBP 1.34E06 1.30838
RFTN2 1.99E06 -1.39422
RGMA 1.16E05 -1.32309
RGS17 2.39E09 1.92684
RGS2 0.00141664 1.45521
RGS4 0.00962556 1.69788
RHBDF2 3.43E06 1.35087
RHOBTB3 0.00115045 -1.25928
RHOC 8.73E09 1.41317
RHOJ 1.48E07 -1.33505
RIPK2 1.69E09 1.80556
RN7SL1 0.000107578 1.36499
RND3 2.83E07 1.61816
RNF114 2.63E08 1.26822
RNF150 8.67E05 -1.26037
RNF19B 3.16E06 1.39506
ROCK?2 0.00102341 1.27896
RP11529110.4 1.30E06 -1.35427
RPL10A 6.01E08 -1.34834
RPL13A 1.12E08 -1.61236
RPL15 1.56E08 -1.46794
RPL21 7.22E06 -1.37764
RPL22 1.89E06 -1.41114
RPL23 0.000340516 -1.40001
RPL23AP7 1.05E05 -1.29102
RPL3 4.43E07 -1.27188
RPL4 2.40E08 -1.72105
RPL7 0.000273109 -1.25504
RPL7A 0.000360394 -1.32769
RPL9 4.08E05 -1.27158
RPLPO 1.33E07 -1.49425
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RPS14 4.59E07 -1.27661
RPS2 6.77E07 -1.64878
RPS21 2.25E09 -1.533
RPS23 5.28E09 -1.77909
RPS25 3.62E07 -1.25387
RPS27L 4.71E08 1.51776
RPS3 7.00E08 -1.48201
RPS4X 1.21E09 -1.61704
RPS4Y1 7.73E07 -1.41427
RPS5 3.77E06 -1.31852
RPS6 8.24E05 -1.28204
RPS6P1 8.20E06 -1.50153
RPS8 0.000110117 -1.39755
RPS9 8.23E08 -1.49539
RPSA 1.87E07 -1.48941
RQCD1 5.50E07 1.33344
RRAD 9.98E08 1.30506
RRAGA 1.99E07 -1.31611
RRAGB 6.40E09 -1.32325
RRAGD 1.13E06 1.39349
RRP12 3.09E06 1.30949
RRP15 1.39E06 1.25638
RRP7B 1.13E05 1.33034
RSAD?2 1.92E16 7.01482
RSPO3 5.86E08 1.55189
RTN4 0.000456199 1.25011
RTTN 3.47E05 -1.28302
RXRB 0.00189047 -1.25178
S1PR3 0.000208534 1.25649
SAMD9 7.18E09 2.2592
SAMDIL 8.30E08 1.498
SAMM50 4.47E07 -1.30437
SAP30L 2.28E07 1.41478
SARS 4.93E08 -1.48067
SAT1 9.94E06 1.28101
SCARB1 4.05E09 1.33862
SCG2 2.88E07 2.31186
SCG5 3.87E10 2.0911
SCNM1 7.04E06 1.25541
SCRG1 3.04E12 -2.2793
SCYL2 1.42E06 1.38121
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SDC4 1.13E05 -1.56693
SDCBP 0.000117324 1.39242
SEC11C 9.09E08 1.50406
SEC61A1 3.82E06 -1.34091
SELI1L3 2.07E08 -1.70346
SEMA3E 4.96E05 1.32865
SERGEF 1.10E07 -1.30076
SERINC1 0.000303567 1.32379
SERPINA3 3.74E09 -1.65505
SERPINBG6 1.96E07 -1.25807
SERPINE1 0.0206093 1.29662
SERPINH1 3.75E07 -1.54056
SERTAD4 3.13E05 -1.31468
SESTD1 5.08E07 1.25654
SETDB?2 1.52E07 1.30582
SETMAR 9.37E08 -1.32211
SF3B3 0.000142741 -1.30848
SFRS2B 1.86E06 -1.35268
SFRS6 0.000175979 -1.36815
SGIP1 1.08E07 1.53715
SGK 2.50E05 1.55635
SGK1 3.52E05 1.62483
SGSM2 3.47E05 -1.312
SH2B3 2.49E05 1.34995
SH3GLB1 1.89E07 1.39357
SHCBP1 0.000813458 1.31354
SHISA2 6.29E08 -1.77263
SHISAS 3.19E05 -1.26673
SHMT2 1.66E07 -1.42185
SHROOM4 0.000844478 1.27906
SIVA 8.74E07 -1.37353
SIVAl 4.64E05 -1.29089
SIX1 1.30E05 -1.26699
SIX4 6.37E05 -1.27101
SIX5 4.76E07 -1.31025
SLBP 1.29E05 1.30446
SLC12A4 1.54E05 -1.25881
SLC12A8 0.00158928 -1.33009
SLC15A3 7.03E06 1.40915
SLC16A6 3.79E10 1.3545
SLC1A3 6.75E10 1.32191
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SLC1A4 1.11E05 -1.25064
SLC1A5 6.14E07 -1.41759
SLC22A18 1.92E09 1.32623
SLC22A18AS 5.74E07 1.35742
SLC24A6 3.48E05 -1.29489
SLC25A28 6.08E07 1.30345
SLC25A46 8.01E06 1.32448
SLC25A6 4.28E08 -1.56364
SLC27A1 1.80E06 1.27477
SLC2A1 1.88E05 -1.42927
SLC30A7 0.000416626 -1.29319
SLC31A2 2.31E07 1.63414
SLC35A1 4.17E05 -1.26514
SLC35F5 5.65E09 1.78966
SLC37A4 1.38E05 -1.31287
SLC39A14 0.000434323 1.39391
SLC44A2 1.27E07 1.54371
SLC48A1 9.25E06 -1.29511
SLC7Al1 1.08E09 -1.5985
SLC7A5 3.27E11 -2.27079
SLIT2 2.68E05 -1.30322
SLIT3 1.63E05 -1.34761
SLK 9.45E07 1.31135
SLU7 4.02E09 1.57839
SMAGP 4.25E06 1.28363
SMCR7L 2.23E05 -1.36302
SMS 2.14E07 1.45689
SMYD3 9.59E05 -1.46584
SNHG11 1.42E08 -1.33692
SNHG5 5.95E09 -1.8918
SNHG6 1.69E08 -1.78928
SNHGS8 0.000186137 -1.25557
SNORA70 0.00330905 -1.30475
SNORD13 2.23E07 1.40024
SNRPN 5.18E08 -1.42195
SNURF 6.33E05 -1.26938
SNW1 0.000307717 1.25134
SNX27 4.86E05 -1.27196
SOCS1 3.44E05 -1.30749
SOD2 4.51E13 3.88613
SORBS2 1.35E12 1.63606
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SP100 2.18E12 1.25625
SP110 2.22E11 1.79682
SPAG7 7.10E07 -1.27128
SPAGY 3.54E08 1.2584
SPARC 1.05E05 -1.54661
SPATA20 1.06E07 -1.42871
SPATS2L 3.79E06 1.43354
SPHK1 2.96E06 1.51814
SPNS1 1.08E05 -1.28724
SPOCD1 2.40E11 1.4952
SPP1 1.71E05 2.40382
SPRY1 1.91E09 -1.31821
SPRY?2 8.04E10 1.72062
SQSTM1 9.73E06 1.28407
SRBD1 1.01E05 -1.28744
SRF 9.77E08 -1.42705
SSBP2 1.94E12 -1.49102
SSPN 7.53E06 -1.27049
SSR2 1.61E06 -1.33616
STAMBPL1 3.59E05 1.31813
STAT1 2.11E05 1.26627
STC2 0.000344744 1.37965
STEAP1 9.47E09 1.53103
STK36 1.43E05 -1.29017
STMN3 1.47E06 1.43672
STRADB 2.91E06 1.40894
STT3A 2.54E06 -1.41509
STX16 4.33E05 -1.27972
STX1A 3.44E10 1.5976
STXBP6 1.15E11 -1.62162
SUMF1 2.16E09 -1.58393
SVEP1 1.28E06 -1.33124
SYNC1 3.13E09 1.55294
SYT11 9.19E07 -1.30237
SYT7 2.79E08 1.44142
SYTL2 1.56E05 -1.3037
TACSTD2 0.000134095 1.33282
TAGLN 2.93E09 -1.75527
TAP1 6.35E13 1.8474
TAX1BP3 4.89E07 -1.29379
TBC1D15 2.57E07 1.3396
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TBC1D19 1.92E09 1.69878
TBC1D2 2.00E05 -1.32977
TBC1D2B 8.40E06 -1.3945
TBC1D9 0.000226145 1.27773
TBL1X 2.80E07 -1.32037
TBX2 3.83E08 1.46459
TBX3 5.90E07 1.26152
TCEAl 0.0012768 -1.42379
TCEA2 2.47E10 -1.47112
TCEA3 9.29E12 1.69317
TCIRG1 2.23E09 1.50206
TCTN1 0.000140391 -1.26216
TDRD7 4.05E10 1.40255
TFPI 6.99E09 1.76457
TFPI2 6.50E10 1.3962
TFRC 3.19E09 -2.10447
TGM2 9.10E08 1.49716
THBS1 0.000558185 -1.4557
THBS2 1.58E08 -2.03155
THBS3 4.43E08 -1.69935
TIGA1 8.87E06 -1.66026
TIMM22 6.21E10 -1.3403
TIMP3 1.51E07 -1.67131
TIPARP 3.16E07 1.49316
TLE1 4.79E07 1.31267
TMASF1 2.10E06 1.83341
TM4SF20 9.53E11 -2.32756
TM6SF1 8.81E05 -1.30406
TMBIM1 2.46E07 1.66036
TMCO3 4.71E05 -1.33641
TMED10 0.000323724 -1.49338
TMEDS5 3.26E08 1.58059
TMEFF2 4.43E05 -1.25046
TMEM119 4.61E05 -1.40077
TMEM134 7.46E06 -1.35711
TMEM140 1.93E09 1.54611
TMEM150A 0.0011692 -1.25453
TMEM158 0.00197514 1.39422
TMEM17 0.00038104 1.36458
TMEM170B 3.35E06 -1.25314
TMEM175 2.33E06 -1.33618
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TMEM179B 3.49E06 1.29187
TMEM189UBE2V1 1.47EQ07 1.39315
TMEM2 6.78E06 -1.26434
TMEMZ200A 3.48E06 1.26334
TMEM233 4.58E09 1.62084
TMEMS30A 7.47E06 -1.46226
TMEM41B 1.50E05 -1.33013
TMEMA49 4.44E08 1.34563
TMEM54 0.000241799 1.2702
TMEMG60 5.81E05 1.27703
TMEMG62 8.56E11 1.89673
TMEM70 0.000105525 -1.29887
TMSL3 1.30E05 1.45706
TMX3 0.000112543 -1.29349
TNC 6.44E14 -2.45984
TNFAIP3 1.20E09 1.4472
TNFAIP8L3 1.12E09 2.08413
TNFRSF12A 0.000105231 1.3615
TNFSF10 1.22E06 1.32791
TNFSF13B 1.06E08 1.77265
TNIP3 2.14E07 1.29124
TNPO1 3.87E08 1.31929
TOM1 3.71E08 1.28431
TOMM34 0.00051396 1.25493
TP53INP1 3.59E05 -1.34117
TPPP3 4.44E06 -1.37274
TPST2 5.45E05 1.29663
TRAF3IP2 1.87E10 1.3112
TRAPPC2L 7.87E05 -1.28816
TRAPPC5 7.80E05 -1.29132
TRAPPCG6A 1.89E06 -1.33779
TRIB1 2.09E05 1.51547
TRIB3 1.07E09 -2.43428
TRIL 2.56E10 -1.99522
TRIM21 1.85E10 1.70502
TRIM22 6.51E05 1.3846
TRIM26 9.23E07 1.29001
TRIM56 2.90E09 1.35344
TRIM8 5.01E10 1.34334
TRIP4 2.55E05 1.25798
TRO 9.53E07 -1.28737
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TRPV2 1.45E08 1.29125
TRRAP 2.03E07 -1.32904
TSC22D1 2.28E07 1.45617
TSKU 6.95E08 -1.65596
TTC3 7.97E08 -1.35705
TUBA1C 1.85E05 1.34986
TUBB3 1.76E06 1.39568
TUSC3 3.26E07 1.34109
TXNDC12 7.34E10 -1.55587
TXNDC5 1.60E07 -1.29852
TXNIP 0.00594874 1.80487
TXNL2 1.04E08 1.39101
TYRO3 1.14E05 1.31549
UBEZ2E1 2.31E09 1.54814
UBE2Q1 1.12E07 -1.29856
UBE4B 5.87E07 -1.35891
UBFD1 9.32E07 1.37871
UBL3 7.51E09 1.62898
UBQLN3 4.10E11 1.77349
UBXNZ2A 3.92E07 1.37211
UGCG 2.69E06 1.3964
UGCGL2 3.58E07 -1.38604
UGDH 6.59E05 1.56979
UHRF2 1.06E06 1.39143
ULBP1 2.60E07 -1.37659
UNC5B 0.000437659 -1.3584
UROD 5.68E08 -1.32252
UROS 1.35E09 -1.47966
USP18 1.66E07 1.47191
USP39 8.25E08 -1.26614
UTP6 6.25E08 1.40816
uTS2D 6.80E09 -1.6535
VCAM1 6.84E06 -1.42127
VCAN 6.07E09 -1.85424
VCP 1.05E05 -1.34367
VEGFA 9.39E06 -1.42802
VEGFC 1.78E09 2.23988
VGLL4 1.53E05 -1.32464
VIM 5.35E05 1.26362
VLDLR 8.04E06 -1.30345
VWASA 1.32E10 -1.67601
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WARS 6.50E06 -1.27293
WBP1 6.95E08 -1.3595
WDR13 3.48E08 -1.41617
WDR18 8.35E06 -1.32137
WDR41 8.02E09 -1.30565
WEE1 3.17E07 1.29865
WES1 2.45E07 -1.30236
WNT5A 0.000463157 -1.28982
WTAP 2.71E09 1.39418
XPNPEP3 1.36E05 1.50725
XPO1 1.60E09 1.66316
XPOT 0.00398395 -1.27459
XRCC2 0.000219308 1.28767
XRN1 4.26E08 1.40619
ZBTB22 7.46E08 -1.3129
ZBTB43 1.75E06 1.38213
ZC3H12A 4.86E08 1.28844
ZC3H12C 3.26E07 1.28514
ZCCHC14 7.33E06 1.30901
ZDHHC5 2.60E06 -1.29533
ZEB2 9.41E07 1.51175
ZFP106 7.55E07 -1.72572
ZFP161 1.61E06 -1.30641
ZFP36L1 7.12E07 1.71451
ZFP36L2 7.31E05 1.36223
ZHX3 1.22E07 -1.3263
ZNF14 4.29E05 1.45694
ZNF259 3.64E06 1.25559
ZNF281 1.40E06 1.54736
ZNF295 1.67E06 1.25352
ZNF394 2.37E05 1.45165
ZNF410 2.07E05 1.28959
ZNFA428 6.88E07 -1.47764
ZNFA430 0.000347932 1.34985
ZNF433 1.81E08 1.38282
ZNF549 0.00283182 1.33389
ZNF674 7.79E05 1.35844
ZNF682 4.11E05 1.283
ZNF738 0.00116634 1.27715
ZNFX1 4.18E08 1.59732
ZSWIM4 2.07E06 1.3057
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ZYX 2.41E07 1.29684
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Supplementary Table 2. Methylation changes in myositis patients

p-value FoldChange
Probeset ID Gene Name (healthy vs. (healthy vs.
disease) disease)
cg07944396 A2BP1 0.0373 2.30
cg02909809 A2BP1 0.0358 1.43
cg08118942 AACS 0.0018 2.26
cgl2377113 AADACL3 0.0153 -1.88
€g22940988 AAGAB 0.0311 1.26
cgl11423556 AAK1 0.0326 1.78
€g19289072 AAK1 0.0040 1.47
cg05523882 AARS 0.0250 1.45
cg08750807 AARS 0.0493 1.38
cg06667406 AASS 0.0360 -1.64
cg07971007 AATK 0.0330 1.96
cgl16067628 AATK 0.0369 1.80
€g23499929 AATK 0.0490 1.79
cgl5761799 AATK 0.0482 1.61
€g24545728 AATK 0.0312 -1.26
cgl11236755 AATK 0.0451 -1.32
cg03389720 ABAT 0.0491 1.70
€g14019050 ABCA1l 0.0042 1.71
cg10154010 ABCA3 0.0124 1.62
cg18185648 ABCA4 0.0010 2.41
€g09234454 ABCA4 0.0239 1.51
cg04100956 ABCA4 0.0166 -1.21
cg16298016 ABCA4 0.0292 -1.61
cg08997639 ABCB11 0.0311 1.44
cgl11367539 ABCBS 0.0253 1.35
cg09423599 ABCB9 0.0270 1.98
cg04388863 ABCC11 0.0335 1.42
cg09648454 ABCC12 0.0469 -1.64
cg15158045 ABCC4 0.0080 1.46
cg18016288 ABCC4 0.0030 -1.58
€g11237362 ABCD3 0.0013 1.55
cg05177685 ABCF1 0.0373 1.37
€g24529500 ABCF1 0.0282 1.29
cgl13491563 ABCF3 0.0062 2.20
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cg03904291 ABCG4 0.0306 1.40
€g13591352 ABCG5 0.0004 1.71
€g21827955 ABCG5 0.0088 -1.69
cg06813554 ABHDA4 0.0405 1.32
€g13427283 ABHDS8 0.0206 1.43
cg07041723 ABI1 0.0205 1.35
€g02493205 ABI3BP 0.0409 1.41
€g21195763 ABL1 0.0003 2.99
914119680 ABL1 0.0299 1.55
€g14483856 ABL1 0.0218 -1.47
cg03471346 ABL2 0.0296 -1.45
cg08797444 ABLIM1 0.0050 1.62
914608903 ABLIM1 0.0285 1.45
€g12649038 ABLIM1 0.0473 1.21
906145508 ABLIM1 0.0255 -1.45
€g17853089 ABLIM2 0.0477 1.30
€g10531263 ABLIM2 0.0175 -1.51
€g27169846 ABLIM2 0.0134 -1.72
€cg06818865 ABO 0.0087 1.45
€g22874188 ABP1 0.0483 1.28
€g14458783 ABR 0.0202 2.17
€cgl17524867 ABR 0.0248 1.77
€g09927651 ABR 0.0138 1.72
cg03131829 ABR 0.0272 1.40
€g19029445 ABR 0.0020 1.33
€cg04954111 ABTB2 0.0333 2.06
€g22219450 ABTB2 0.0445 1.66
€g26809043 ABTB2 0.0289 1.53
ch.18.925473R ACAA2 0.0265 1.65
€g06026545 ACACA 0.0240 1.98
€g15939920 ACACA 0.0471 -1.45
cg10703506 ACACB 0.0165 1.73
€cg06002638 ACACB 0.0187 -1.70
€g25953310 ACAD10 0.0282 1.48
€g25671438 ACAP1 0.0184 -1.60
cg07181952 ACAP3 0.0310 1.70
€cg17405058 ACAP3 0.0431 1.41
€g27185793 ACAP3 0.0409 1.29
€g27395066 ACBDA4 0.0147 3.01
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€g19172143 ACBD4 0.0154 1.31
€g18502829 ACCN1 0.0303 1.86
€g18007049 ACCN1 0.0459 1.59
€g19470841 ACCN1 0.0205 1.38
€g10060065 ACCN1 0.0162 1.27
€g15368771 ACCN1 0.0141 1.23
cg09782903 ACCN3 0.0228 1.72
cg04114655 ACCN4 0.0432 -1.57
902665611 ACER1 0.0420 1.63
cg09483763 ACER1 0.0150 1.54
€g19598519 ACER1 0.0209 1.26
914628274 ACER2 0.0492 1.29
€g14583225 ACLY 0.0446 -1.88
cg04919581 ACOT11 0.0251 1.89
cgl11177235 ACOT11 0.0014 1.81
901445479 ACOT11 0.0307 1.49
cg01839271 ACOT4 0.0452 131
€g23657782 ACOT6 0.0328 1.62
902328793 ACOTY7 0.0139 2.26
€g21781706 ACOTY7 0.0025 1.45
€g23095988 ACOT7 0.0398 1.41
€g23629820 ACOX3 0.0494 1.41
€g26004639 ACOX3 0.0216 1.36
€g15995935 ACOXL 0.0414 1.81
€g11462499 ACOXL 0.0361 1.69
€g26398848 ACP1 0.0104 1.24
€g14582544 ACPT 0.0167 1.45
cg03708254 ACPT 0.0260 1.25
€Qg22122449 ACR 0.0408 1.73
€g13996999 ACSBG2 0.0105 1.77
€g27274989 ACSBG2 0.0456 1.22
€g05521982 ACSF3 0.0444 1.55
910158369 ACSF3 0.0130 1.40
cg02747280 ACSF3 0.0045 1.34
cg08823975 ACSL1 0.0476 2.08
€Q24277788 ACSL1 0.0437 1.93
€Qg25947773 ACSL3 0.0203 1.64
cg07604043 ACSL3 0.0394 1.57
€g13849691 ACSL5S 0.0433 1.54
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cg00425827 ACSL6 0.0383 1.46
€g09620718 ACSM1 0.0329 1.89
cg07246873 ACSM1 0.0189 1.40
cg06686156 ACSM5 0.0183 1.73
€cg00814614 ACSS3 0.0055 1.66
912039197 ACTG2 0.0415 1.89
€g20497359 ACTLGB 0.0264 -1.46
€g17925308 ACTN1 0.0109 -1.25
€cg08064672 ACTN1 0.0061 -1.36
€g10014470 ACTN2 0.0084 2.82
cg06177278 ACTN2 0.0059 2.45
€cg15109151 ACTN2 0.0028 2.00
918412431 ACTN2 0.0191 1.63
€g16672668 ACTN2 0.0230 1.45
€g17651625 ACTN4 0.0353 1.37
€g19045729 ACTR1A 0.0434 1.62
cg07998951 ACTR3B 0.0083 1.62
€g02920992 ACTRG6 0.0274 1.55
€cg05348888 ACTRT2 0.0086 -1.60
cg08146621 ACVR1C 0.0127 1.47
cg03601011 ACVR2A 0.0294 1.45
€g25749512 ACVRL1 0.0266 2.23
901903327 ACYP1 0.0321 1.81
€g12765972 ADAD1 0.0093 191
cg08370757 ADAD2 0.0247 1.33
€g19997196 ADAM12 0.0080 2.72
€g20667008 ADAM12 0.0284 191
€g25238274 ADAM12 0.0068 1.54
916018302 ADAM12 0.0334 1.51
€g27158677 ADAM12 0.0009 1.29
€g12347123 ADAM17 0.0252 1.63
cg05276226 ADAM18 0.0115 131
€g26933147 ADAMS30 0.0171 -1.78
cg08827307 ADAM32 0.0491 -2.15
€g26394257 ADAM32 0.0249 -2.46
€g20433580 ADAM7 0.0369 -1.45
€g21569398 ADAMTS12 0.0060 2.68
€g26892415 ADAMTS16 0.0245 1.55
€g08546589 ADAMTS16 0.0037 1.45
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cg09588888 ADAMTS16 0.0108 1.22
€cg05404715 ADAMTS17 0.0272 -1.49
cg07288031 ADAMTS18 0.0146 1.54
€g21052104 ADAMTS2 0.0291 1.82
€g10997906 ADAMTS2 0.0401 1.78
cg07378490 ADAMTS2 0.0353 1.78
€g21901223 ADAMTS2 0.0026 1.66
€g13380103 ADAMTS?2 0.0117 1.19
902946518 ADAMTS2 0.0065 -1.54
€g26694831 ADAMTS2 0.0092 -2.16
cg05797623 ADAMTS3 0.0338 1.82
cg00075608 ADAMTS6 0.0429 1.58
€cgl14174232 ADAMTSL1 0.0256 1.97
€g15107203 ADAMTSL4 0.0162 1.29
€g23697997 ADAMTSLS 0.0055 1.67
€g25401210 ADAP1 0.0152 2.48
€g18664596 ADAP1 0.0279 1.88
€g12561079 ADAP1 0.0337 1.79
919163939 ADAP1 0.0382 1.68
902461342 ADAP1 0.0000 1.61
€g24335793 ADAP1 0.0386 1.47
901629749 ADAP1 0.0296 1.44
€g25557481 ADAP1 0.0158 1.43
cg00904258 ADAP1 0.0400 1.41
€g15015122 ADAP1 0.0181 1.41
911435369 ADAP1 0.0454 1.40
cg02123534 ADAP1 0.0176 -1.48
€g27530370 ADAR 0.0012 2.04
€cg17218026 ADAR 0.0132 -1.82
€g23662138 ADARB1 0.0087 1.69
€g27449258 ADARB1 0.0499 1.60
€g15349559 ADARB1 0.0100 -1.81
€g18501409 ADARB1 0.0475 -2.09
€g25379549 ADARB2 0.0105 2.01
€g16296438 ADARB2 0.0407 1.84
€g15531433 ADARB2 0.0162 1.82
€cg03213833 ADARB2 0.0171 1.63
€g17922326 ADARB2 0.0067 1.60
€cg04245026 ADARB2 0.0047 1.56

154




€g20455197 ADARB2 0.0491 1.54
€g19046793 ADARB2 0.0423 1.49
€g25065716 ADARB2 0.0496 1.48
€g10544696 ADARB2 0.0422 1.43
€g19012696 ADARB2 0.0205 1.36
€cg17981439 ADARB2 0.0215 1.33
cg06563471 ADARB2 0.0232 -1.43
€g12090430 ADARB2 0.0146 -1.43
€g20425058 ADARB2 0.0129 -1.53
cg01397065 ADAT3 0.0049 1.69
€g16040900 ADCK1 0.0293 1.41
€g23569090 ADCK1 0.0246 -1.51
cg07776993 ADCK5 0.0454 2.37
cg04849470 ADCKS5 0.0101 1.61
€cg08619378 ADCY1 0.0317 1.50
cg07391392 ADCY2 0.0398 1.45
cg05185634 ADCY4 0.0324 1.27
€cg00951869 ADCY4 0.0088 -1.60
914872036 ADCY5 0.0245 2.23
€cg00160359 ADCY6 0.0137 -1.48
906223834 ADCY9 0.0488 241
€cg04176585 ADCY9 0.0294 1.80
cg07628416 ADCY9 0.0352 131
Cg27567416 ADCY9 0.0189 1.29
cg04879561 ADCYAP1R1 0.0209 -1.38
€cg03447880 ADCYAP1R1 0.0162 -1.85
cg07594539 ADD1 0.0236 1.50
cg00789484 ADD2 0.0118 1.74
€g23691894 ADD3 0.0057 241
€g05214460 ADD3 0.0253 1.34
cg07721400 ADHG6 0.0207 1.50
€g25223878 ADHG6 0.0009 1.49
€g11530289 ADHFE1 0.0252 2.54
€g26624673 ADHFE1 0.0098 1.62
cg05850205 ADHFE1 0.0131 1.39
cg07653418 ADI1 0.0170 1.50
cg07737964 ADI1 0.0492 1.44
cg03532879 ADIG 0.0099 1.87
cg07911953 ADK 0.0003 2.27
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€g05149386 ADM 0.0028 -1.56
€g12093180 ADNP 0.0384 1.69
cg08473725 ADNP 0.0321 -1.70
cg06971353 ADNP2 0.0094 1.84
€g05458220 ADNP2 0.0387 1.48
916863332 ADO 0.0434 1.69
€g20142535 ADORA1 0.0330 1.38
€cg11341981 ADORA1 0.0096 -1.49
cg01373166 ADORAZ2A 0.0367 -1.43
cg08025954 ADORA2A 0.0427 -1.88
€cg17580614 ADORAZ2B 0.0202 1.36
€cg04398180 ADPRHL1 0.0389 1.85
920619751 ADPRHL1 0.0127 1.51
€g25320816 ADPRHL1 0.0495 1.45
€g17895080 ADPRHL1 0.0460 -1.58
€g23328194 ADRA1A 0.0175 1.58
cg09442828 ADRB3 0.0430 1.54
cg01386493 ADRB3 0.0345 1.44
911973132 ADRBK1 0.0307 -1.34
€g09130535 ADRBK1 0.0156 -1.74
cg02263377 ADSSL1 0.0450 3.24
€g25954705 ADSSL1 0.0311 1.69
€g25289803 AEBP1 0.0235 1.46
€g14692106 AFAP1 0.0367 1.56
€g24216542 AFAP1 0.0135 -1.36
€cg13670531 AFAP1L2 0.0037 1.89
€g19542849 AFF3 0.0367 2.09
€g02518546 AFF3 0.0415 2.06
€g20253689 AFF3 0.0345 -1.45
€g17596577 AFF3 0.0201 -1.50
€g10208368 AFF3 0.0382 -1.70
€g21940220 AFMID 0.0121 1.43
€g22029015 AGAP1 0.0345 1.79
€g02279082 AGAP1 0.0191 1.69
€g26182780 AGAP1 0.0409 1.56
926446816 AGAP1 0.0272 1.39
€cg00834223 AGAP1 0.0493 1.37
€g16901958 AGAP1 0.0303 131
€g13018278 AGAP1 0.0150 1.29
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€g24726121 AGAP1 0.0235 -1.37
€g23209285 AGAP1 0.0074 -1.47
cg07496717 AGAP1 0.0221 -1.48
cg01113246 AGAP1 0.0332 -1.52
€g24213248 AGAP1 0.0455 -1.61
€g14226755 AGAP1 0.0421 -1.72
€g24399972 AGAP11 0.0383 1.57
€g09596958 AGAP2 0.0133 3.90
€g12253175 AGAP2 0.0324 3.11
cg13203811 AGAP2 0.0339 -1.26
cg03714522 AGAP3 0.0371 1.53
€g09205595 AGAP3 0.0176 1.45
€cg04268401 AGAP3 0.0146 -1.50
€g14591564 AGAP4 0.0385 1.38
902947784 AGAPS 0.0419 1.33
cg06884789 AGAPS 0.0387 1.20
€g19887404 AGBL1 0.0348 -1.88
cgl7879116 AGBL4 0.0022 151
€g15568998 AGMAT 0.0484 1.78
€g26694990 AGPAT1 0.0156 1.56
cg02880898 AGPAT1 0.0354 1.54
914750743 AGPAT1 0.0180 1.40
€g06255004 AGPAT2 0.0305 -3.11
€g01996920 AGPAT3 0.0158 1.41
cg10182151 AGPAT4 0.0232 1.71
€g27627911 AGPAT4 0.0205 1.62
€g27541454 AGRN 0.0269 1.66
cg03790440 AGRN 0.0325 1.53
€g16502826 AGRN 0.0291 1.21
€cg10775488 AGXT 0.0293 1.47
€g27050763 AHCTF1 0.0079 -1.34
cg01814898 AHCYL1 0.0259 2.22
€g23931121 AHDC1 0.0085 1.40
€g18685455 AHI1 0.0398 1.77
€g23447569 AHNAK 0.0221 2.35
€cg05427381 AHNAK 0.0173 1.75
€cg04908382 AHNAK?2 0.0435 1.26
cg01412886 AHNAK?2 0.0336 -1.23
€g25648203 AHRR 0.0024 1.52
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€g12806681 AHRR 0.0390 -1.45
901097768 AHRR 0.0024 -1.59
€g14817490 AHRR 0.0159 -1.80
€g22934200 AHSA2 0.0374 1.85
€cg03313140 AHSA2 0.0069 1.46
cgl7151621 AHSG 0.0237 1.28
cg04859918 AIFM2 0.0302 1.48
€g19508107 AIFM3 0.0050 1.33
cgl7757079 AIFM3 0.0474 -1.35
€g02696253 AIM1 0.0181 -2.09
cg06096677 AIPL1 0.0288 1.28
€g18689454 AIRE 0.0016 3.09
911923631 AIRE 0.0055 3.03
€g16717549 AIRE 0.0012 3.00
€g17356252 AIRE 0.0012 2.55
916501323 AIRE 0.0071 2.45
€Qg27251412 AIRE 0.0063 2.05
cg09510531 AIRE 0.0175 1.81
cg03146797 AIRE 0.0003 1.71
€g15955655 AIRE 0.0473 1.32
€g23366234 AIRE 0.0295 -4.89
€g24694502 AJAP1 0.0378 1.62
€g26599630 AJAP1 0.0335 1.46
€g23015920 AJAP1 0.0275 1.30
cg03124858 AJAP1 0.0364 1.28
€g23983726 AK3L1 0.0413 1.96
€g21546950 AKS 0.0398 1.86
€g19725972 AK7 0.0264 -1.60
cg08754294 AKAP1 0.0211 2.21
€g26390965 AKAP12 0.0038 -1.37
€g10409449 AKAP13 0.0428 -1.74
€g13430173 AKAP2 0.0137 1.37
€g15383797 AKAP4 0.0484 -1.18
cg01500097 AKD1 0.0080 1.57
€g13909826 AKNAD1 0.0279 -1.53
€g16582352 AKR1A1 0.0313 1.42
€g14822195 AKR1B10 0.0261 1.65
€Qg24212267 AKR1D1 0.0157 1.39
cg07447773 AKR7A3 0.0081 1.73
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€g16126178 AKT1 0.0145 1.43
€g19203105 AKT1S1 0.0294 2.02
€g22637834 AKT3 0.0320 1.66
€cg17133045 AKT3 0.0261 1.59
902900766 ALDH1A2 0.0242 1.34
cg07212541 ALDH1AS 0.0369 2.15
€g11542394 ALDH1A3 0.0208 -1.53
€g16182707 ALDH1L2 0.0322 1.48
911475454 ALDH3A1 0.0409 1.21
cg01408871 ALDH3B1 0.0419 1.33
€g21906444 ALDH3B2 0.0052 1.72
927123351 ALDH3B2 0.0277 1.44
€g25476565 ALDH7A1 0.0175 2.01
€g11567608 ALDH8A1 0.0331 1.49
cg07473553 ALGIL 0.0240 1.60
906201763 ALG9 0.0219 2.12
€g26647242 ALK 0.0386 -1.30
€g14840351 ALK 0.0029 -1.95
€g26344334 ALLC 0.0486 1.49
€g18280962 ALMS1P 0.0023 -1.32
€cg16893174 ALOX12P2 0.0057 1.65
€g15834952 ALOX12P2 0.0339 1.30
cg07057744 ALOX15 0.0100 1.63
€g10612560 ALOXE3 0.0257 -1.77
€cg10888461 ALPK1 0.0297 1.62
€Qg24722348 ALPL 0.0146 1.44
cg06035250 ALPL 0.0484 -1.41
€g19654061 ALPP 0.0387 1.63
€g26506821 ALS2 0.0359 1.51
910221596 ALS2CR12 0.0272 2.33
cg07720174 ALS2CR4 0.0424 1.59
€g13916459 ALX1 0.0138 -1.95
€cg00418150 ALX4 0.0225 -1.32
cg01781446 AMAC1L3 0.0240 1.64
cg06630567 AMBP 0.0453 1.49
€g16660220 AMBRA1 0.0280 191
€g27137887 AMBRA1 0.0225 1.66
€g15304308 AMBRA1 0.0091 1.49
919259111 AMBRA1 0.0243 -1.79
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€g26992524 AMFR 0.0361 1.77
€cg06097580 AMFR 0.0090 1.76
cg04047082 AMFR 0.0116 1.26
€cg06957943 AMICA1 0.0244 1.39
€cg15794034 AMICAl 0.0292 -1.36
902943194 AMIGO3 0.0196 151
€g11038340 AMN 0.0043 1.96
cg01155039 AMN 0.0332 1.57
€g20217702 AMOTL2 0.0166 1.77
€g21644334 AMPD2 0.0359 2.43
€g14655905 AMPD3 0.0401 1.50
€Q22327527 AMPH 0.0355 161
914085012 AMPH 0.0125 -1.89
€g13579295 ANAPC2 0.0384 1.72
€g24987293 ANAPCS 0.0142 1.44
€g12878615 ANAPCS 0.0166 1.23
€g21096548 ANGEL1 0.0101 1.24
cg05470328 ANGPT1 0.0372 1.68
€cg24670715 ANGPT2 0.0276 2.13
€cg03631656 ANGPT2 0.0271 1.95
cg06724402 ANGPTL5 0.0260 1.58
917103638 ANK1 0.0430 1.64
€g22746182 ANK1 0.0331 1.44
cg00783104 ANK1 0.0494 -1.43
€g13609385 ANK1 0.0150 -1.44
€g09897002 ANK1 0.0347 -2.17
€cg16817413 ANK2 0.0270 1.66
€g19949241 ANK2 0.0040 -1.51
920135031 ANKS 0.0046 1.70
€g22150335 ANKS 0.0210 1.42
€g18851332 ANKFN1 0.0044 1.39
€g21653149 ANKFY1 0.0101 1.89
€g18935396 ANKFY1 0.0341 1.37
€g12179288 ANKH 0.0352 1.30
€g15946653 ANKK1 0.0266 1.57
€g19737225 ANKLE1 0.0461 -1.24
902073545 ANKLEZ2 0.0223 1.35
cg03743720 ANKMY1 0.0023 2.22
€cg06476685 ANKMY1 0.0296 1.58
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€g24086040 ANKMY1 0.0366 1.47
€g13231067 ANKMY1 0.0083 1.46
€g13064555 ANKMY1 0.0479 -1.26
€g25368586 ANKRD10 0.0070 1.80
€g08595667 ANKRD11 0.0166 1.88
€g14304626 ANKRD11 0.0292 1.46
cg01271982 ANKRD11 0.0247 1.45
€g00926926 ANKRD11 0.0055 1.44
911403322 ANKRD11 0.0358 1.36
cg04533078 ANKRD11 0.0020 1.34
cg03971344 ANKRD11 0.0363 1.23
cg08721324 ANKRD11 0.0285 -1.35
€g00206490 ANKRD11 0.0194 -1.48
cg04118849 ANKRD11 0.0266 -1.50
€g05398940 ANKRD11 0.0029 -1.59
cg08726900 ANKRD11 0.0204 -1.74
€g14695947 ANKRD16 0.0136 1.82
€g13271963 ANKRD2 0.0170 2.13
€g23287485 ANKRD2 0.0391 1.88
€cg10517913 ANKRD26P1 0.0209 1.48
cg00375589 ANKRD28 0.0109 1.63
€g24786875 ANKRD32 0.0368 1.78
€g22143698 ANKRD33B 0.0199 1.86
cg02117271 ANKRD33B 0.0301 1.30
€cg10976961 ANKRD34A 0.0076 1.82
€g22553011 ANKRDS 0.0156 1.30
€g19244342 ANKRDS3 0.0427 1.17
€cg10057126 ANKRDS56 0.0163 -1.85
€g21635307 ANKRDG6 0.0074 -1.63
€g18760317 ANKRD7 0.0309 -1.73
cg00280619 ANKS1A 0.0426 131
cg08260450 ANKS1A 0.0479 -1.34
cg07254055 ANKS1A 0.0479 -1.80
€g18202562 ANKS1B 0.0184 1.42
cg08287791 ANKS1B 0.0400 -1.49
€g05651995 ANKS3 0.0467 1.47
€g26937434 ANKS4B 0.0484 1.97
cg09538651 ANO1 0.0337 1.68
€Q22142922 ANO1 0.0324 1.57
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€cg06098693 ANO1 0.0098 1.52
924138433 ANO1 0.0382 1.43
€g25723217 ANO1 0.0319 1.40
€g02179492 ANO1 0.0455 1.37
€g15682194 ANO1 0.0488 1.22
€g26828839 ANO2 0.0149 1.79
€g23363039 ANO2 0.0187 1.27
€cg17052212 ANOG6 0.0485 2.49
€g21185662 ANOG6 0.0427 151
cg17810765 ANO7 0.0090 1.56
€g13886799 ANO7 0.0105 1.46
903216474 ANO7 0.0453 1.43
€cg04694619 ANO7 0.0276 1.39
€g20042338 ANOS8 0.0123 3.43
€g03665970 ANOS8 0.0037 2.06
€cg00363845 ANOS8 0.0199 1.77
€g16362232 ANO9 0.0004 2.40
€g18792041 ANO9 0.0385 1.47
cg07703079 ANO9 0.0083 1.43
€cg03541057 ANP32E 0.0316 1.43
€g18855281 ANTXR1 0.0152 2.10
cg06757796 ANTXR1 0.0488 -1.55
902241357 ANTXR2 0.0437 -1.57
cg07104958 ANUBL1 0.0184 1.63
€g22581200 ANXA2 0.0010 1.72
€cg08792812 ANXA4 0.0331 2.23
cg06009042 ANXAG 0.0043 1.48
cg04451798 ANXAS8 0.0257 1.40
914451276 AOAH 0.0461 -1.48
€cg03832197 AOX2P 0.0269 1.65
cg05687370 AP1AR 0.0397 1.39
€g18406556 AP1M2 0.0437 1.40
cg07151160 AP1S1 0.0375 1.47
cg02167358 AP1S2 0.0275 2.33
€g22469948 AP2A1 0.0357 1.29
€g09906169 AP2A2 0.0066 2.22
€cg17676835 AP2A2 0.0331 1.59
cg03860343 AP2A2 0.0332 1.52
€cg04183158 AP2A2 0.0131 1.44
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€g26646197 AP2A2 0.0211 1.41
€g21625737 AP2A2 0.0415 1.36
€cg16791781 AP2A2 0.0213 1.33
cg03325346 AP2A2 0.0362 -1.51
906192549 AP2M1 0.0164 1.52
€g25230305 AP2S1 0.0294 1.30
cg01780092 AP3B2 0.0176 1.47
cg06459070 AP3B2 0.0461 1.37
cg00711596 AP3D1 0.0135 1.88
€g12531591 AP3D1 0.0154 1.44
€cg16078554 AP4S1 0.0436 1.27
914397918 APBA1l 0.0130 -1.38
€g24195796 APBA2 0.0139 1.88
cg08438435 APBAZ2 0.0195 1.61
€g09970194 APBA2 0.0260 1.33
€g22842855 APBBL1IP 0.0381 2.14
cg05475934 APBBL1IP 0.0236 -1.42
cg01465102 APBB2 0.0366 2.02
cg03870448 APBB2 0.0450 1.92
cg08016336 APBB2 0.0068 1.65
cg05057585 APBB2 0.0390 1.59
910169241 APC2 0.0441 1.95
€g21153658 APC2 0.0288 1.68
€g12232658 APC2 0.0426 1.59
€g23291200 APC2 0.0157 1.48
€g14907738 APC2 0.0387 1.47
cg01096640 APCDDI1L 0.0455 1.41
€g21291134 APCS 0.0407 1.44
904264726 APEH 0.0121 -1.61
901978534 APEH 0.0113 -2.25
€g24984312 APOA1 0.0471 -1.34
cg01053621 APOA2 0.0055 1.46
€g23200506 APOA4 0.0500 1.32
€g21566086 APOB48R 0.0421 1.28
€g11304383 APOBEC1 0.0170 1.77
€g05366052 APOBEC1 0.0212 1.51
910016348 APOBECSF 0.0380 1.19
€g24515575 APOBEC3H 0.0304 1.63
€g19264170 APOBEC4 0.0454 1.76
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€g20579480 APOBEC4 0.0057 1.49
925746394 APOC2 0.0105 1.69
cg04406254 APOE 0.0447 1.65
€g20255713 APOF 0.0449 1.41
cg07707056 APOL3 0.0429 -1.26
€g00965578 APOL3 0.0470 -1.56
cg17347063 APOLG6 0.0039 3.27
€g14301048 APOLG6 0.0063 3.09
€g00969573 APOOL 0.0418 -1.26
€g26153954 APP 0.0292 -1.37
€g12547531 AQP1 0.0235 1.84
910132917 AQP1 0.0216 1.33
cg06177254 AQP11 0.0471 -1.61
cg04462774 AQP6 0.0382 1.69
902450124 AQP9 0.0206 -1.61
€g21215325 AQR 0.0113 1.71
cg09418623 AR 0.0398 -1.29
cgl6617141 ARAP1 0.0304 -1.37
€cg06838038 ARAP1 0.0354 -1.44
920831413 ARAP1 0.0493 -1.78
€g16756442 ARF3 0.0261 1.74
€cg03059876 ARFGAP1 0.0466 1.32
€g09367092 ARFGAP3 0.0060 1.78
cg07707817 ARGFX 0.0039 1.59
€g24867153 ARGLU1 0.0106 1.44
cg07183799 ARGLU1 0.0032 1.44
€g15637527 ARHGAP1 0.0289 1.52
€g26282731 ARHGAP10 0.0045 2.04
€g05934276 ARHGAP10 0.0027 1.90
€cg11974796 ARHGAP10 0.0062 1.583
cg05573550 ARHGAP10 0.0212 1.32
€g05194545 ARHGAP12 0.0271 1.95
914045374 ARHGAP17 0.0272 1.69
€g10195050 ARHGAP22 0.0215 1.80
€g26154937 ARHGAP22 0.0292 1.77
€g21042919 ARHGAP23 0.0446 2.20
€cg05688618 ARHGAP24 0.0045 1.96
€g18844163 ARHGAP26 0.0457 1.34
€cg08400424 ARHGAP26 0.0421 -1.69
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€g19765451 ARHGAP29 0.0128 1.56
€cg06015525 ARHGAP9 0.0244 -2.17
€g26195495 ARHGEF10 0.0347 2.70
€g12502286 ARHGEF10 0.0422 2.51
€cg17002510 ARHGEF10 0.0062 2.12
911498228 ARHGEF10 0.0152 2.00
€g19930652 ARHGEF10 0.0196 1.95
€g24889829 ARHGEF10 0.0218 1.95
€cg03125531 ARHGEF10 0.0281 1.92
cg01571283 ARHGEF10 0.0352 1.86
€g22310744 ARHGEF10 0.0102 1.83
914301933 ARHGEF10 0.0212 1.82
916294168 ARHGEF10 0.0174 1.81
€g26101086 ARHGEF10 0.0167 1.73
901144965 ARHGEF10 0.0370 1.71
€g10890925 ARHGEF10 0.0346 1.71
cg01824603 ARHGEF10 0.0475 1.59
€g27468857 ARHGEF10 0.0212 1.52
902475948 ARHGEF10 0.0071 1.47
cg06807837 ARHGEF10 0.0270 1.43
€g17992194 ARHGEF10 0.0318 1.39
€g09915232 ARHGEF10 0.0107 1.38
903726963 ARHGEF10 0.0481 -1.88
€g12623625 ARHGEF10L 0.0098 1.30
€cgl1742472 ARHGEF10L 0.0140 -1.46
905126289 ARHGEF11 0.0317 1.47
€g15028899 ARHGEF12 0.0222 1.43
€g10493270 ARHGEF12 0.0327 -1.55
€g26365786 ARHGEF16 0.0113 1.49
€g09853936 ARHGEF16 0.0063 1.44
cgl17741539 ARHGEF16 0.0223 1.37
cg05790863 ARHGEF17 0.0316 1.41
€g18669381 ARHGEF19 0.0076 1.27
€g05126036 ARHGEF2 0.0435 131
€g14633892 ARHGEF3 0.0312 2.01
€g18109369 ARHGEF3 0.0149 1.45
€cgl7676246 ARHGEF6 0.0449 1.56
€g24925901 ARHGEF7 0.0336 1.88
€g26951340 ARHGEF7 0.0216 1.78
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€g21980364 ARHGEF7 0.0337 1.60
€g21454760 ARID1A 0.0343 1.71
€g15050577 ARID1A 0.0166 1.45
€g11250301 ARID1B 0.0170 2.39
€g16455339 ARID1B 0.0383 2.27
€g17596249 ARID1B 0.0396 2.18
€g19343518 ARID1B 0.0386 1.92
cg03561416 ARID1B 0.0301 1.66
€cg04378942 ARID1B 0.0434 1.64
€cgl12781778 ARID1B 0.0458 1.62
€g25009842 ARID1B 0.0247 1.46
cg07139363 ARID1B 0.0098 1.43
€Qg22526226 ARID2 0.0322 1.98
cg01950129 ARID3A 0.0387 1.43
€cg08553572 ARID3A 0.0249 -1.60
€g26305504 ARID3A 0.0036 -2.61
cg00928816 ARID5B 0.0192 1.81
€g20746552 ARID5B 0.0412 1.68
€g18522931 ARID5B 0.0010 1.47
€g09829457 ARL15 0.0424 1.43
€g10160630 ARL2 0.0091 1.27
924435571 ARL3 0.0332 -1.65
€g09259772 ARL4A 0.0335 1.29
€g19252218 ARL4D 0.0227 1.78
€g12658374 ARLS5C 0.0493 -1.34
€g18599155 ARLSB 0.0395 1.49
cg00217553 ARL8B 0.0154 -1.76
€cg13725172 ARMC2 0.0180 2.15
cg05270617 ARMC3 0.0223 1.38
cg08587321 ARMC5 0.0246 1.29
cg07964213 ARMCS 0.0350 1.33
€g12947498 ARMCX1 0.0419 1.27
€g12912293 ARNT 0.0098 2.09
cg01446731 ARNT2 0.0356 -1.41
cg08216808 ARPC2 0.0316 1.62
€g18183671 ARPP21 0.0312 1.97
€g16845363 ARPP21 0.0057 1.82
cg01307174 ARPR21 0.0382 1.54
911442052 ARPP21 0.0484 -1.24
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€cg16137891 ARRB1 0.0107 -1.42
€g22110267 ARRB1 0.0489 -1.47
cg08960830 ARRB1 0.0147 -1.47
€g13466002 ARRB2 0.0277 -2.39
914135809 ARRDC1 0.0131 -1.45
910614223 ARRDC2 0.0420 -1.38
cg02701435 ARRDC5 0.0481 -1.44
€g11953250 ARSA 0.0259 1.53
€g26470338 ARSB 0.0499 -1.38
€g06291093 ARSF 0.0396 1.52
€g11525552 ART3 0.0483 1.41
cg04411337 ARV1 0.0375 1.24
€cg03450733 ARX 0.0295 1.59
€g22843446 ASAM 0.0004 1.72
€g26819695 ASAM 0.0076 1.60
€g19096475 ASAM 0.0347 1.54
€g00162859 ASAP1 0.0483 1.80
€g10981727 ASAP1 0.0089 1.70
€g18582010 ASAP1 0.0241 -1.92
€g23639134 ASAP2 0.0174 1.32
€g05991902 ASAP2 0.0275 -1.53
cg07597714 ASAP3 0.0073 -1.49
€cg03333052 ASB13 0.0017 1.39
cg04300873 ASB16 0.0162 1.52
cg05685483 ASB18 0.0191 2.36
€cg17411035 ASB18 0.0287 1.99
€g25692621 ASB4 0.0373 1.66
cg00632853 ASB6 0.0332 1.65
€g15013801 ASCC1 0.0225 2.50
€cg03306615 ASCL2 0.0402 2.10
€g19284039 ASCL2 0.0393 2.04
cg01985833 ASCL4 0.0007 1.79
915468668 ASGR1 0.0448 1.24
€g13855589 ASHI1L 0.0257 1.67
€g13681935 ASIP 0.0408 1.22
€g20195820 ASPA 0.0117 -1.73
€g15655714 ASPDH 0.0102 1.33
cg09789252 ASPDH 0.0390 1.27
€g15797933 ASPDH 0.0354 1.24
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€g18704869 ASPG 0.0142 1.28
914969899 ASPG 0.0494 -1.30
cg04619120 ASPH 0.0332 1.67
€g20401945 ASPHD1 0.0242 1.36
€g00969565 ASPSCR1 0.0042 1.80
€g19506201 ASPSCR1 0.0001 1.67
cg06205074 ASPSCR1 0.0281 1.48
€g14388093 ASS1 0.0479 -1.56
cg01738095 ASXL2 0.0193 1.58
€g19541697 ASXL2 0.0107 -1.63
€g09911342 ASZ1 0.0411 1.62
€cgl19775718 ASZ1 0.0136 1.52
€cg04297001 ATAD1 0.0096 -1.41
€g19768036 ATAD3A 0.0212 1.32
€g27383362 ATAD3C 0.0430 1.583
€g13388025 ATADS3C 0.0440 1.51
€cg17282836 ATAD3C 0.0209 1.46
cg04107003 ATAD3C 0.0039 1.40
€g24085570 ATADS3C 0.0231 1.30
€cg00391668 ATADS3C 0.0425 -1.30
cg01521567 ATAD3C 0.0328 -1.70
€g19698273 ATCAY 0.0368 1.50
cg06371014 ATCAY 0.0268 1.22
cg03970567 ATF3 0.0349 2.35
cgl4762784 ATF6B 0.0407 1.85
€g09845996 ATF6B 0.0227 1.48
€g23663129 ATF6B 0.0357 1.45
€g14426672 ATF6B 0.0066 1.42
€g14305889 ATF6B 0.0272 1.36
€g24004685 ATF6B 0.0217 1.26
€g21548749 ATF6B 0.0292 -1.25
cg01480384 ATF7 0.0259 1.60
904404543 ATF7 0.0305 1.24
€cg17032858 ATG16L1 0.0056 2.05
€g11980898 ATG16L1 0.0359 1.34
€g21806242 ATG16L2 0.0243 1.94
€g18573443 ATG16L2 0.0098 1.74
€g11863058 ATG16L2 0.0206 1.59
910687644 ATG16L2 0.0248 -1.26
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€g10810649 ATG16L2 0.0476 -1.30
920707601 ATG4B 0.0479 1.59
€cg10564013 ATG4B 0.0302 1.41
cg00764619 ATG4B 0.0288 1.32
€cg15139163 ATG7 0.0263 3.39
€cg08509737 ATG7 0.0175 1.69
€g26467809 ATG7 0.0483 1.55
cg01866897 ATGY9A 0.0489 1.51
cgl10411146 ATHL1 0.0305 -3.88
€g13233042 ATL3 0.0229 -1.41
€g19643901 ATM 0.0433 1.42
€g25316512 ATN1 0.0346 1.22
€g21946195 ATOHS8 0.0223 -1.73
€g16397021 ATP10A 0.0265 1.54
€g26913186 ATP10A 0.0189 -1.39
cg00774088 ATP10A 0.0059 -1.94
cg01779806 ATP10B 0.0235 1.85
€g26383193 ATP10D 0.0030 2.28
€g21897676 ATP11A 0.0412 1.69
€cg01795082 ATP11A 0.0157 1.27
€cg27117313 ATP11A 0.0287 1.23
cg08667388 ATP11A 0.0168 -1.37
€g26800525 ATP11A 0.0350 -1.46
cg25141611 ATP11A 0.0451 -1.50
€g19617080 ATP11B 0.0138 1.78
€g21566348 ATP11B 0.0471 1.65
cg20276114 ATP13A1 0.0056 1.74
cg00749220 ATP13A1 0.0468 1.34
€g24850474 ATP13Al 0.0290 1.15
€g22876250 ATP13A5 0.0237 1.37
€cg16703333 ATP1A3 0.0005 1.58
€g19441349 ATP1A3 0.0339 1.27
€g13104274 ATP1B1 0.0495 1.82
€g12669458 ATP1B3 0.0212 1.43
cg04020792 ATP2A2 0.0103 2.32
€g21531873 ATP2A2 0.0350 1.79
€g21596862 ATP2A2 0.0473 1.65
€g13314400 ATP2A2 0.0464 1.46
€g13498284 ATP2A3 0.0073 1.66
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€g18542050 ATP2B1 0.0299 1.29
902532341 ATP2B2 0.0095 -1.68
cg05599337 ATP2B4 0.0419 -1.49
cg08009313 ATP2C1 0.0361 1.17
€g04832450 ATP2C2 0.0383 2.78
905424527 ATP2C2 0.0404 1.80
cg03570006 ATP2C2 0.0237 1.70
cg01790144 ATP2C2 0.0320 1.40
€g26446071 ATP4B 0.0140 1.33
€g05823029 ATP4B 0.0172 1.25
€g25388527 ATP5A1 0.0274 -1.31
€g23470520 ATPSD 0.0130 1.35
€cg08559772 ATP5EP2 0.0421 1.54
€g16694231 ATPG6AP1L 0.0182 1.40
€g18105467 ATP6AP2 0.0090 2.65
€g15690573 ATP6VOAl1 0.0142 2.39
€g21048168 ATP6VOA4 0.0123 1.95
cg07429038 ATP6VOA4 0.0489 1.69
€g13630739 ATP6VOA4 0.0420 1.34
€g24007833 ATP6VOA4 0.0303 -1.83
cg04726373 ATP6VOD1 0.0097 1.78
€g16630770 ATP6VOD1 0.0497 1.23
€g26643047 ATP6V1E2 0.0161 2.26
cg17360359 ATP6V1F 0.0330 1.89
€g26358122 ATP7A 0.0475 -1.26
905211947 ATP8A1 0.0004 2.03
€g20567227 ATP8A1 0.0078 -1.37
€g23947050 ATP8A2 0.0203 1.39
€g12565580 ATP8A2 0.0319 -1.43
€g13537353 ATP8A2 0.0296 -1.68
€g22032364 ATP8A2 0.0074 -1.98
cg03107235 ATP8A2 0.0240 -1.98
€g19195419 ATP8B3 0.0318 1.74
€g19472254 ATP8B3 0.0194 1.32
€g24237813 ATP9A 0.0485 1.18
cg07696884 ATPOA 0.0334 -1.32
906534726 ATPAF1 0.0342 1.52
cg05330963 ATPGD1 0.0410 1.76
€cg06333012 ATPGD1 0.0255 1.35
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€g12857702 ATRX 0.0438 -1.36
cgl11731414 ATXN1 0.0357 2.09
€g11797265 ATXN1 0.0015 2.05
€g24776142 ATXN1 0.0432 1.74
cg07058694 ATXN2 0.0307 -1.55
912034871 ATXN3 0.0443 -1.75
cg01856145 ATXNY 0.0394 1.57
cgl7825274 ATXN7L1 0.0013 2.88
€g18527241 ATXN7L1 0.0061 1.99
cg00423035 ATXN7L1 0.0079 1.97
€g14989988 ATXN7L1 0.0132 1.90
cg08645907 ATXN7L1 0.0096 1.88
914427668 ATXN7L1 0.0142 1.63
€g23419897 ATXN7L1 0.0123 1.46
cg09712306 AURKA 0.0147 -1.62
€g26865478 AURKAIP1 0.0466 1.40
€g25685675 AURKAIP1 0.0224 131
cg06643849 AURKC 0.0316 -1.94
€g25802888 AURKC 0.0425 -2.26
€g05608790 AUTS2 0.0377 1.55
€g21995931 AUTS2 0.0071 -1.29
€g19662219 AVEN 0.0202 1.28
€g02399098 AVIL 0.0130 1.45
€g15189567 AVP 0.0340 1.28
cg05136169 AVP 0.0302 -1.32
902187522 AVP 0.0302 -1.41
€g25551168 AVP 0.0054 -1.51
cg04632887 AVP 0.0031 -2.38
911215296 AVPR1B 0.0432 1.68
cg08709672 AVPR1B 0.0144 1.27
cg15677434 AVPR1B 0.0270 -1.51
€g27429569 AVPR2 0.0125 1.90
cg07115761 AXIN1 0.0143 1.74
cg05523267 AXIN1 0.0241 1.47
€g26429636 AZGP1 0.0218 1.41
€g20632978 AZI1 0.0276 1.38
€g16608652 B3GALT2 0.0271 2.22
cg08085929 B3GALT4 0.0410 1.19
€Qg23743543 B3GALTL 0.0357 1.56
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€g26912485 B3GAT1 0.0349 1.73
910790526 B3GAT1 0.0144 1.40
cg02808528 B3GAT1 0.0109 1.27
€g19273746 B3GAT2 0.0335 1.38
€g06528773 B3GAT3 0.0182 1.23
910831285 B3GNT3 0.0247 -1.52
€g02451853 B3GNT9 0.0242 1.59
cg06889547 B3GNT9 0.0276 1.56
cg00137839 B3GNTL1 0.0440 1.34
€g24635722 BAGALNT4 0.0126 2.48
€g21918561 BAGALNT4 0.0222 2.32
901069965 B4GALTS 0.0219 1.69
903493123 B4AGALTY7 0.0413 1.35
€cg18036734 BAGALT7 0.0138 1.24
€g24884140 BOD1 0.0408 1.57
914219562 BACE2 0.0066 1.87
cg03732014 BACH1 0.0208 1.87
cg03795776 BACH2 0.0097 2.68
€cg03035849 BACH?2 0.0434 2.28
€g13664079 BACH?2 0.0358 1.82
€g12148768 BAG3 0.0375 1.38
€cg06546521 BAHCC1 0.0141 1.38
€g17102495 BAHCC1 0.0386 -1.37
cg01824284 BAHCC1 0.0444 -1.43
911699517 BAHCC1 0.0172 -1.43
€cgl7257636 BAHCC1 0.0300 -1.89
€g21210789 BAI1 0.0098 1.63
€g22481405 BAI1 0.0035 1.58
€g21817896 BAI1 0.0032 1.47
917183836 BAI1 0.0379 1.35
€cg11335323 BAI1 0.0308 1.34
cg04436528 BAI1 0.0193 1.27
cg07826326 BAI2 0.0267 -1.28
cg01780984 BAIAP2 0.0164 1.70
€g24524403 BAIAP2 0.0022 1.35
€cg16381019 BAIAP2 0.0271 131
€g12779301 BAIAP2 0.0068 1.28
cg03926640 BAIAP2 0.0483 1.26
€g19460836 BAIAP2 0.0048 -1.51
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€g12472449 BAIAP2 0.0287 -1.54
€g02386219 BAIAP2 0.0280 -1.91
cg08684580 BAIAP2L1 0.0260 1.70
cg06981716 BAIAP2L1 0.0248 -1.56
910531073 BAIAP2L2 0.0081 161
€g26616711 BAIAP3 0.0361 2.01
cg01023703 BAIAP3 0.0487 1.58
€cgl7482424 BAMBI 0.0083 1.87
€g11525020 BANF2 0.0039 1.88
€g26396815 BANK1 0.0369 1.27
€g05193662 BANP 0.0264 -1.41
€g13486820 BARHL?2 0.0343 1.38
cg07355688 BARX2 0.0360 -1.29
€g02568557 BARX2 0.0478 -1.39
€g11854007 BASE 0.0387 -1.53
€g20539474 BASE 0.0412 -1.65
cg01341355 BAT1 0.0045 2.38
cg04257745 BAT2 0.0390 2.15
€g10857398 BAT2 0.0442 2.05
€g23667405 BAT2 0.0133 191
€g23905524 BAT2 0.0010 1.73
€g09365542 BAT2 0.0283 161
€g20584712 BAT2 0.0284 1.60
€g16983152 BAT2 0.0300 1.43
€g22503047 BAT2 0.0242 1.38
€cg00180097 BAT2 0.0459 1.38
€g25343331 BAT2 0.0291 1.35
€g12484352 BAT2 0.0145 1.34
€g12732864 BAT2 0.0298 1.27
€g09228599 BAT2L1 0.0440 1.583
€g14712939 BAT2L2 0.0352 -1.47
€g16220567 BAT4 0.0419 1.57
911569933 BAT4 0.0365 1.49
€g25729545 BATS 0.0367 1.28
€g11548732 BAZ2B 0.0211 2.92
€g22034968 BBC3 0.0400 1.26
€g20910746 BBOX1 0.0103 1.72
cg10130811 BBS1 0.0083 1.48
cg07280206 BBS2 0.0133 1.35
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€cgl7792658 BBSS5 0.0241 1.77
€g13475915 BBX 0.0193 1.87
cg05670193 BCAM 0.0032 1.25
€g14037553 BCAM 0.0260 -1.27
€g02255098 BCAM 0.0402 -1.60
€g15502231 BCAP29 0.0112 1.90
€g24646009 BCAP29 0.0415 1.88
€g16519668 BCAR1 0.0435 2.16
€g05229802 BCAR1 0.0358 1.44
cg02490847 BCAR1 0.0357 1.33
cg04775304 BCAR1 0.0245 -1.75
910495683 BCARS3 0.0226 1.87
902978297 BCARS3 0.0346 -1.43
€g25780632 BCAS1 0.0197 -1.90
€g23957188 BCAS2 0.0243 1.42
cgl7712818 BCAS3 0.0432 -1.52
cg09406615 BCHE 0.0396 1.54
€g23678058 BCL11A 0.0367 -1.64
916884658 BCL11A 0.0194 -1.65
cg07015803 BCL11B 0.0160 2.22
€g21515844 BCL11B 0.0034 1.83
916452866 BCL11B 0.0400 1.76
€g08223235 BCL2 0.0322 -1.49
cg03929531 BCL2L10 0.0225 1.72
€g16787199 BCL2L10 0.0168 1.41
€g18223430 BCL2L14 0.0104 1.46
cg01934781 BCL2L14 0.0277 -1.63
€cg10137837 BCL6B 0.0009 1.70
€g14392652 BCL6B 0.0451 1.51
€g22975671 BCL6B 0.0252 1.38
€g20260559 BCL7A 0.0298 1.58
cg02493211 BCLOL 0.0415 2.06
€g26581504 BCO2 0.0330 1.81
cg01015175 BCO2 0.0037 1.70
cg00206414 BCOR 0.0480 2.31
901321830 BCOR 0.0112 2.22
€g23496314 BCOR 0.0385 1.83
cg07601068 BCOR 0.0465 1.67
902433927 BCOR 0.0147 1.62
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€g10008347 BCOR 0.0358 1.60
€cgl12775788 BCOR 0.0051 1.56
cg07650640 BCOR 0.0348 1.47
€g04924962 BCOR 0.0440 1.46
€g26695278 BCOR 0.0047 1.43
912111783 BCOR 0.0008 1.38
cg07764473 BCOR 0.0284 1.29
cg08267588 BCR 0.0146 1.52
€cg00919591 BCR 0.0332 -1.48
cg04886769 BCYRN1 0.0057 1.94
€g24988451 BDH2 0.0204 1.34
cg08185576 BDKRB1 0.0375 1.23
€g23279129 BDNFOS 0.0035 2.50
cg06733872 BDP1 0.0381 1.50
€g26709863 BECN1 0.0265 1.55
€g22745397 BEND4 0.0154 1.63
cg09317928 BEST1 0.0171 1.56
€g25331073 BEST2 0.0248 1.96
€cg19743791 BEST2 0.0398 1.50
€g16554020 BEST2 0.0382 131
€g23867562 BEST2 0.0213 131
€cg03983398 BEST4 0.0480 1.24
cg06081917 BFAR 0.0134 1.65
€cg14801864 BFSP1 0.0467 -1.47
cg02507167 BFSP2 0.0496 1.25
€g21635956 BGN 0.0322 1.65
€g20971407 BHLHE40 0.0048 2.15
cg02220837 BHLHE40 0.0403 1.73
€cgl7785773 BHMT 0.0188 131
916876964 BICD1 0.0387 -1.62
cg05481243 BID 0.0020 1.68
€g13934236 BIK 0.0333 -1.37
€cg08168897 BIN1 0.0419 1.97
€g19272238 BIRCS5 0.0279 191
€g11971852 BIRC6 0.0356 1.72
€g21519980 BIRC7 0.0446 1.38
€g21863334 BLCAP 0.0127 1.46
cg06643284 BLNK 0.0379 1.14
€cg04391064 BLVRA 0.0258 191
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cg08131309 BMF 0.0500 -1.64
€g922272100 BMP1 0.0426 1.46
cg04737356 BMP1 0.0131 -1.64
€g26839325 BMP15 0.0444 -1.37
906865255 BMP5 0.0408 1.46
€g22023826 BMP5 0.0372 1.28
cg08198851 BMP6 0.0308 1.97
€g23998414 BMP8A 0.0383 1.23
cg03401114 BMP8B 0.0090 -1.20
€g26347222 BMPER 0.0122 1.85
cg06324957 BMPER 0.0234 -1.60
911646259 BMPER 0.0392 -1.86
€g20348000 BMPR1A 0.0425 2.01
€g15476602 BMPR1A 0.0212 1.63
€g14787880 BMPR2 0.0429 2.68
€g18483459 BMPR2 0.0377 2.17
€g22892485 BMPR2 0.0363 1.22
€g12810264 BMS1 0.0173 1.25
€g18963065 BMX 0.0495 1.41
€g08302695 BMX 0.0288 -1.47
€g12250049 BNC1 0.0308 -1.52
€g15421962 BNIP1 0.0076 1.52
€g02596190 BNIP2 0.0020 1.25
cg02835981 BNIP3 0.0321 1.75
€g25233900 BNIP3 0.0307 1.46
€g13470462 BOC 0.0315 1.67
€g26069049 BOC 0.0425 -1.18
€g11274940 BOK 0.0197 1.41
€g08918845 BPIL1 0.0045 1.76
910968815 BPIL1 0.0388 1.73
€g19750606 BPIL2 0.0171 -1.35
cg03097190 BPIL2 0.0211 -1.36
€cg00471000 BPIL3 0.0203 1.20
cg04798252 BPTF 0.0250 -1.55
cg08428486 BRAF 0.0444 -1.37
€cg16725191 BRCAZ2 0.0248 1.61
€g12836863 BRCAZ2 0.0233 -1.53
€g10835365 BRD1 0.0201 1.75
€g15145965 BRD1 0.0038 1.21
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cg02550151 BRD1 0.0461 1.19
€cg03043671 BRD3 0.0380 1.75
cg07732472 BRD4 0.0378 1.65
€g19559114 BRD4 0.0483 1.39
€g15052217 BRD9 0.0095 1.30
cg07927072 BRE 0.0225 1.22
cg03859915 BRE 0.0382 -2.37
€g26168118 BRF1 0.0288 1.84
916367103 BRF1 0.0297 1.63
cg08210871 BRF1 0.0286 1.49
€g15549767 BRIP1 0.0428 -1.43
€cg20767910 BRMS1 0.0195 1.29
€g23482986 BRPF3 0.0333 1.38
€g15803845 BRSK2 0.0408 2.15
€g23163513 BRSK2 0.0254 1.69
cg00370047 BRSK2 0.0050 1.65
cg01660630 BRSK2 0.0040 1.62
cg13316472 BRSK2 0.0292 1.60
€cgl6274762 BRSK2 0.0296 1.55
€cg05584361 BRSK2 0.0128 1.583
€cg11307363 BRSK2 0.0204 1.52
916414796 BRSK2 0.0457 1.44
904693782 BRSK2 0.0447 1.39
cg17018661 BRSK2 0.0212 1.35
cg09461507 BRSK2 0.0344 131
€g19209689 BRUNOL4 0.0412 2.40
€g15507719 BRUNOL4 0.0482 1.65
cg02345961 BRUNOL4 0.0254 1.54
€g24860812 BRUNOL4 0.0190 1.43
€cg06338499 BRUNOL4 0.0183 1.40
€g26079666 BRUNOL4 0.0290 1.35
€g25716820 BRUNOLS 0.0188 1.85
€g19214024 BRUNOLS 0.0319 1.33
€g25939371 BRUNOLG 0.0467 -1.39
€g27011829 BRWD1 0.0339 1.70
€cg03433986 BSCL2 0.0370 1.583
€g13303520 BSDC1 0.0354 1.39
cg08226300 BSN 0.0288 1.59
€g23048051 BST1 0.0333 1.42
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€g19234613 BTBD11 0.0278 2.04
€g27384342 BTBD12 0.0233 1.37
cgl10462187 BTBD16 0.0135 1.64
cg06737912 BTBD18 0.0044 1.57
cg01270709 BTBD18 0.0396 1.47
€g22981198 BTBD7 0.0214 -1.58
€g11924832 BTBD9 0.0068 1.90
cg13316188 BTBD9 0.0299 -1.36
€g21264972 BTN2A2 0.0341 1.72
Q23411274 BTN2A3 0.0408 1.51
cg09514561 BTNL2 0.0076 1.82
cgl14945317 BTNL2 0.0494 1.63
cg02448934 BTNL2 0.0142 1.61
cg18060330 BTNL2 0.0493 1.52
cg06871764 BTNL2 0.0256 1.49
cg18584440 BTNL2 0.0448 1.41
€g26081900 BTNL3 0.0036 2.13
cg10906849 BTNLS 0.0454 1.59
cg15516226 BTNL9 0.0040 1.50
cg12378950 BUB1B 0.0427 1.83
cg01526854 BYSL 0.0403 1.59
€g09228536 BZW2 0.0063 1.82
€g21660861 BZW2 0.0462 1.77
€cg05979232 C100rf105 0.0216 -1.72
cg18903093 C10orf107 0.0232 1.98
cg04438074 C10orf107 0.0444 1.58
cg04850999 C10orfll 0.0014 1.75
cg13852284 C10orf11 0.0483 1.73
cgl14236430 C10orf11 0.0371 1.40
cg05032595 C10o0rf110 0.0359 2.06
cg13383814 C10o0rf12 0.0208 -1.28
cg09105657 C100rf125 0.0460 1.33
cgl2647587 C100rf129 0.0187 2.12
cg03210827 C10o0rf26 0.0292 2.08
cg10548978 C10orf27 0.0127 -1.75
cg03970483 C10o0rf28 0.0265 1.60
cgl15488978 C10orf41 0.0083 3.18
€g24677093 C10orf41 0.0044 2.57
€g26744079 C10orf41 0.0317 2.12
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cg01107874 C10orf41 0.0130 1.98
€g17953385 C10orf41 0.0144 1.81
cg05330121 C10orf41 0.0357 1.69
cg05088898 C10o0rf46 0.0176 2.64
cg06372475 C10ori54 0.0345 1.27
€g10195215 C10o0rf62 0.0125 1.61
cg01127249 C10o0rf62 0.0422 -1.25
€g24139737 C100rf72 0.0009 1.76
€cg06996956 C10o0rf72 0.0398 1.55
cg03056611 C10o0rf72 0.0199 1.43
€g23956385 C10o0rf72 0.0473 1.29
cg01407927 C100rf76 0.0108 1.54
cg09740313 C10o0rf81 0.0446 1.61
cgl17349199 C100rf82 0.0424 1.22
cg04337198 C10ori84 0.0408 1.80
cg07394719 C100rf90 0.0058 1.46
902691934 C100rfo0 0.0284 1.37
€g19340508 C100rfo0 0.0147 -1.48
cg00543474 C100rf91 0.0326 -1.59
€g15048099 C100rf93 0.0098 1.38
cg06266582 Cllorf2 0.0233 2.00
€g19535375 Cllorf20 0.0414 1.12
€g26598899 Cllorf21 0.0033 -1.51
€cg11525052 Cllorf21 0.0131 -1.65
cg15275313 Cl1orf36 0.0003 1.33
cg09443484 Cllorf4l 0.0397 2.02
cgl4472551 Cllorf4l 0.0194 -1.69
cg10611016 Cllorf42 0.0108 -1.78
€g20128672 Cllorf45 0.0129 -1.52
cg08077155 Cllorf48 0.0083 1.69
cg08775230 Cllorfs2 0.0472 2.19
€g21127079 Cllorf53 0.0454 2.33
€g19964761 Clilorf53 0.0407 1.85
cg18246298 Cllorf53 0.0385 1.42
cg05006304 Cllorfs57 0.0492 1.21
cg03627309 Cllorfe4 0.0034 151
cg13451000 Cllorfe4 0.0263 1.29
cg02717866 Cllorf66 0.0265 1.48
cg13547237 Cllorf68 0.0267 1.52
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cg09549304 C1l1orf70 0.0112 1.31
€g19217820 Cllorf70 0.0223 -1.59
€g19484761 C1l1orf80 0.0159 1.93
cg08182565 Cl1lorf80 0.0362 1.48
€g25106500 C110rf80 0.0223 1.22
€g12690575 Clilorf9 0.0072 1.39
cg01276497 Cllorfol 0.0022 1.83
€cg24521811 Cllorfol 0.0463 1.42
€g25316749 Cl10rf93 0.0470 1.58
cg05223459 Cllorfo4 0.0222 1.63
cg09907758 Cllorf95 0.0291 1.88
€g14256968 Cl1orf95 0.0412 1.49
cg08104032 C12o0rf10 0.0145 1.44
cgl12051710 C12o0rf32 0.0145 -1.51
€g15533046 Cl2orf34 0.0312 -1.64
cg02776750 Cl2orf42 0.0029 1.37
€g26479305 Cl2orf44 0.0380 1.23
€g19668010 C120rf48 0.0388 1.38
cg04844692 C12o0rf49 0.0412 1.62
€g25687507 C12o0rf49 0.0012 1.48
€g16280700 C120rf53 0.0199 1.54
cg23727813 C120rf53 0.0091 1.31
cg09843829 Cl2orf54 0.0463 1.25
€g21931212 Cl2orf57 0.0048 2.40
cgl14793287 C120rf68 0.0421 1.38
cg05774290 C12orf72 0.0273 1.55
€g24790764 C120rf73 0.0088 1.56
€g19124242 C12orf75 0.0411 2.02
cg02042936 C120rf76 0.0210 1.65
cg06530347 Cl2orf77 0.0171 1.40
€g24818699 C130rf30 0.0077 1.47
cg18860329 C130rf30 0.0452 -1.33
cg01815128 C130rf33 0.0386 1.30
€g14975160 C130rf36 0.0438 1.62
cgl7906786 C130rf36 0.0289 1.53
€g12889533 C130rf39 0.0393 1.69
€g19013620 C140rf102 0.0183 1.22
€g12803108 Cl4o0rf102 0.0301 -1.37
€g15961092 C140rf106 0.0448 1.54
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cg04855004 Cl4orf115 0.0489 1.42
€g15436129 Cl4orfl115 0.0129 1.26
€g23005481 Cl4orfl15 0.0122 1.24
cg18225991 Cl40rf129 0.0196 1.73
cg01859528 Cl40rf143 0.0450 1.46
cg02086174 Cl40rf143 0.0209 -1.19
€g24000333 Cl4orf145 0.0094 1.68
cg11887973 C140rf153 0.0213 1.80
cg13511324 C140rf153 0.0148 -1.74
cg00806727 C140rf159 0.0055 2.19
cg07527324 Cl4o0rfl159 0.0343 1.70
cg01634664 Cl40rf159 0.0154 1.42
cg17309003 Cl40rf166B 0.0418 1.74
cg01523474 Cl4orf28 0.0068 1.49
€gl4442746 Cl4orf34 0.0169 1.71
cg01553004 Cl4orf4 0.0078 1.66
€g24570624 Cl4orf4 0.0350 1.60
€g25088009 Cl4o0rf43 0.0185 1.89
€g17454920 Cl4o0rf43 0.0185 1.39
€g23265500 C140rf50 0.0130 2.18
cg08196842 C140rf50 0.0259 1.74
€g18319790 Cl4o0rf68 0.0465 1.18
cg09385936 Cl4o0rf68 0.0482 -1.53
€g23525541 Cl4orf70 0.0126 1.37
cgl16760485 Cl4orf73 0.0394 1.67
€g19879265 C140rf80 0.0419 -1.69
€g09423066 C1l5orf27 0.0128 -1.66
€g20352178 C150rf28 0.0086 1.56
€g21061960 C150rf32 0.0220 1.54
cg03981793 C150rf33 0.0308 1.80
€g26702670 C150rf38 0.0352 1.50
€g27294796 C150rf38 0.0032 1.45
cg07961715 C150rf38 0.0322 1.44
cg01370893 C150rf38 0.0058 1.38
€g22017146 C150rf39 0.0078 1.40
€g16539595 Cl50rf41 0.0328 1.45
cg17382950 C150rf42 0.0163 -1.59
cg12609829 C150rf53 0.0247 -1.89
€g24620418 C150rf55 0.0249 1.86
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€g16900255 C150rf59 0.0480 -1.40
€g24160381 Cl6orfll 0.0380 1.31
€cgl16452248 Cl6orfll 0.0156 -1.91
cg05062889 C160rfl13 0.0470 1.61
cg03015880 Cl60rf13 0.0374 1.49
cg01324548 Cl60rf38 0.0149 1.37
cg08318600 C160rf38 0.0460 1.25
€g23093496 Cl6orf54 0.0160 -1.79
cg06649282 Cl6orf57 0.0125 1.34
€g10041830 C160rf58 0.0277 1.23
€g02916409 C160rf59 0.0217 1.56
€g27375166 Cl60rf65 0.0257 1.52
cg00201196 Cl60rf68 0.0155 -1.39
€g26897989 C160rf73 0.0385 2.21
cg03478444 Cl60rf78 0.0394 -1.47
cg08210637 C160rf80 0.0226 1.56
cg27370229 Cl6orf81 0.0123 1.38
€g25600481 C1l7orf101 0.0365 -1.45
€g21465176 Cl7orf101 0.0483 -2.19
€g25490145 Cl7orf101 0.0427 -2.73
cg11061343 C170rf106 0.0220 -1.30
€g13923669 Cl70rf28 0.0102 1.78
cg03553897 Cl70rf28 0.0253 1.44
cgl3745142 C170rf28 0.0245 1.25
cgl4611258 C170rf39 0.0034 1.77
€g26208644 Cl7orfa7 0.0373 1.64
cgl7415576 C170rf49 0.0273 1.43
€g27543385 Cl7orf54 0.0252 2.02
cgl17393016 C170rf55 0.0403 1.66
€g27381584 Cl70rf62 0.0232 -1.27
cg10720210 C170rf66 0.0409 1.56
€g18090064 C1l70rf69 0.0456 -1.61
cg02698731 C170rf70 0.0194 1.57
cg03554335 Cl70rf72 0.0206 1.61
€g21828432 Cl7orf77 0.0277 -1.48
cg00080125 C170rf82 0.0202 -1.41
cg02317397 C170rf85 0.0150 1.63
cgl16837973 C170rf87 0.0446 -1.34
cgl16631417 C170rf88 0.0294 1.56
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€cgl17444839 C170rf93 0.0185 -1.87
cg03835801 C170rf96 0.0015 -1.78
cg00957598 C170rf99 0.0253 -1.20
€g26463621 C18orfl 0.0158 1.89
€g20572915 Cl8orfl 0.0394 1.57
€g25481999 C18orf2 0.0344 1.49
€g10054857 C18orf20 0.0140 1.51
€g18382305 C18o0rf34 0.0002 1.71
€g16206090 C18orf45 0.0252 1.80
€g27184585 C18orf45 0.0474 1.26
€g24167378 C18orf55 0.0306 2.03
€g14672496 C18orf8 0.0229 1.65
€g25387540 C190rf10 0.0370 1.35
cg07288394 C19o0rf12 0.0422 1.56
€g25331880 C19orf2 0.0108 1.24
€g18582997 C190rf20 0.0427 1.35
cg06595479 C190rf20 0.0335 -2.13
€cg04245402 C19orf21 0.0349 1.69
€g14145667 C19o0rf22 0.0377 -1.76
cg02281970 C19o0rf23 0.0460 1.61
€g13941982 C190rf29 0.0349 1.53
cg08266655 C190rf30 0.0313 1.65
€g14554491 C190rf30 0.0339 1.57
cg07595134 C190rf35 0.0358 1.48
cg06543936 C190rf38 0.0437 1.35
€g23059965 C19orf41 0.0396 -1.31
cgl12202913 C190rf43 0.0406 1.47
cg02364408 C19orf44 0.0242 1.53
€g21550442 C19o0rf46 0.0371 1.54
€g25999674 C19orf47 0.0400 1.33
cg03532040 C190rf48 0.0144 1.25
cg15047026 C19orf51 0.0338 1.30
cg05508168 C19orf54 0.0246 2.78
€g20889394 C19orf6 0.0249 -1.29
cg01450422 C19orf61 0.0456 -1.46
cg05287206 C19o0rf62 0.0102 1.97
cg10837482 C19orf71 0.0289 1.34
cg05344495 C19orf77 0.0377 -2.32
€g11256132 Clorf100 0.0381 1.89
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€g19509436 Clorfl01 0.0108 1.67
cg04133293 Clorfl106 0.0137 -1.75
cg06783102 Clorfl14 0.0089 1.48
€g25276223 Clorfl25 0.0131 -1.22
€g15926004 Clorf133 0.0144 1.57
cg03525644 Clorfl41 0.0218 1.26
€g16653784 Clorf141 0.0219 -1.22
€g16555504 Clorfl50 0.0323 -2.03
€g13913306 Clorfl57 0.0168 1.79
€g16290101 Clorfl57 0.0017 1.76
€g16060740 Clorfl59 0.0360 1.78
cg06036677 Clorfl59 0.0455 1.43
€g22284302 Clorfl63 0.0269 1.24
€g16347256 Clorf168 0.0474 1.95
cgl7891251 Clorfl68 0.0377 -1.57
€g22348654 Clorfl70 0.0478 2.00
cg05505459 Clorfl70 0.0103 1.97
cg10381813 Clorfl70 0.0495 1.63
cg18166741 Clorfl70 0.0442 1.57
cg01020987 Clorfl74 0.0039 1.80
€gl18284427 Clorf200 0.0015 -1.44
cg08854008 Clorf200 0.0366 -1.82
€gl14222140 Clorf201 0.0428 -1.43
cg07582892 Clorf21 0.0349 2.14
cg00987350 Clorf21 0.0089 2.06
cg09753749 Clorf21 0.0243 1.90
€Qg23276912 Clorf212 0.0145 1.21
€g20150640 Clorf213 0.0324 1.54
€g14701962 Clorf226 0.0468 1.23
cg07173823 Clorf228 0.0447 -1.81
€g24731625 Clorf229 0.0119 1.37
cg08623383 Clorf38 0.0074 1.65
cg05654164 Clorf52 0.0233 2.47
cg00576075 Clorf52 0.0307 1.65
cg03763518 Clorf54 0.0210 2.05
cg16307860 Clorf58 0.0360 2.04
cgl17081027 Clorf65 0.0463 -1.26
€cg20156116 Clorf66 0.0449 1.96
cg00952342 Clorf69 0.0463 1.71
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€g11811409 Clorf70 0.0458 1.67
€g22706106 Clorf77 0.0189 1.43
cg00154846 Clorf86 0.0053 1.64
cg09506319 Clorf86 0.0261 1.55
cg05523897 Clorf86 0.0245 1.34
€cg16117513 Clorf86 0.0376 1.26
€g21167905 Clorf9 0.0409 -1.75
cg08527127 Clorfo4 0.0483 1.50
€g10088685 C1Q0B 0.0291 1.54
cg07012832 C1QB 0.0280 1.26
€g14248106 ClQL1 0.0467 -1.49
cg02395846 C1QL1 0.0313 -1.66
€g12891160 C1QL2 0.0422 1.35
cg06097994 C1QTNF1 0.0108 2.23
€g25330016 C1QTNF1 0.0140 2.15
cg08821738 C1QTNF1 0.0180 1.91
cg00193613 C1QTNF1 0.0288 1.78
€g22258892 C1QTNF1 0.0253 1.77
€g16935790 C1QTNF1 0.0239 1.59
cg03170343 C1QTNF1 0.0123 1.58
cg07706387 C1QTNF1 0.0351 1.53
cg09690989 C1QTNF1 0.0078 1.11
cg07751793 C1QTNF2 0.0158 1.81
€g19619432 C1QTNF2 0.0064 1.78
cg07816439 C1QTNF2 0.0348 1.58
cgl7617843 C1QTNF3 0.0108 1.85
€g19198483 C1QTNF4 0.0248 -1.27
€g20660775 C1QTNF4 0.0462 -1.39
cgl7282004 C1QTNF4 0.0159 -1.73
cg02771202 C1QTNF5 0.0413 1.56
cg05209515 C1QTNF6 0.0098 1.87
cg01628528 C1QTNF9 0.0369 -2.50
cg03587877 C1QTNF9B 0.0339 1.65
cg09119967 C200rf103 0.0450 1.69
cg00455018 C200rf107 0.0270 1.27
€g13681142 C20o0rf111 0.0474 1.36
cg09191563 C200rf112 0.0169 1.49
cg05628702 C20orf117 0.0360 1.51
cg00734813 C20o0rf117 0.0247 1.25
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€cg04229650 C20o0rf12 0.0326 1.46
€g27431396 C20orf144 0.0374 1.24
€gl16796951 C200rf152 0.0199 1.61
€g20217978 C200rf160 0.0101 1.42
cg00599463 C200rf160 0.0239 -1.32
€g21023770 C200rf165 0.0360 1.82
cg00938540 C200rf166 0.0277 2.19
cg08508227 C200rf166 0.0212 1.67
cg07915635 C200rf166 0.0436 1.52
€g19973758 C200rf166 0.0122 1.47
€g18321495 C200rf166 0.0077 1.41
€g22963777 C200rf173 0.0280 1.30
€g26287609 C200rf173 0.0116 -1.24
€g15055060 C200rf185 0.0424 1.67
€g26615188 C200rf186 0.0251 1.27
cgl7734137 C200rf197 0.0271 2.27
cg10177030 C200rf199 0.0272 -1.46
cg01749702 C200rf202 0.0196 1.56
€g23634322 C20o0rf24 0.0358 1.46
€g19562969 C20o0rf24 0.0235 -1.46
cg06039489 C200rf26 0.0431 -1.38
cgl1577716 C200rf26 0.0089 -1.44
€g20430047 C200rf26 0.0294 -1.47
€g20661985 C20o0rf3 0.0073 1.89
€g27210657 C20orf54 0.0312 -1.25
cgl2245717 C200rf56 0.0485 -1.51
cg15511401 C20orf7 0.0385 1.53
€g24308336 C200rf95 0.0046 1.36
cgl12905767 C200rfo96 0.0280 -1.42
cgl15463387 C21orf125 0.0407 1.35
€g26977737 C2lorfl131 0.0399 1.62
cg09614626 C2lorfl131 0.0158 1.59
cg11023456 C21orf2 0.0194 2.28
€g26386968 C21orf29 0.0412 1.32
€g20210647 C21orf33 0.0074 1.49
€g21937462 C210rf33 0.0432 1.41
cg04677846 C210rf33 0.0242 1.26
€g10273072 C2lorf34 0.0390 2.30
cg10500737 C21orf34 0.0403 -1.47
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cgl7616453 C2lorf62 0.0057 1.47
cg05054998 C21orf70 0.0306 1.54
cg13915314 C21lorf70 0.0349 -1.91
cg15379025 C210rf82 0.0330 1.81
cg02460794 C21orfo4 0.0146 1.52
cg05644223 C210rfo96 0.0064 -1.91
cg00414485 C220rf23 0.0376 1.26
cg04419754 C220rf25 0.0047 1.69
cg18034295 C220rf32 0.0394 1.73
€gl17143462 C220rf33 0.0356 -1.66
€g21714878 C22o0rf34 0.0227 1.51
cg09906324 C220rf34 0.0206 -1.40
cgl18247179 C220rf39 0.0324 -1.62
cg09491104 C220rf40 0.0335 1.74
cgl7824465 C22o0rf41 0.0351 1.40
cg00420879 C220rf46 0.0351 1.68
cg07795766 C220rf9 0.0422 2.50
902541592 C220rf9 0.0327 1.93
cgl4781778 C220rf9 0.0305 1.85
cg09148268 C2CD2 0.0102 -1.50
cg05159066 C2CD3 0.0010 1.68
cg00456672 C2CD4A 0.0175 -1.40
cgl14821382 C2orfl4 0.0311 1.64
€g18482960 C2orfl5 0.0499 1.37
cg06078830 C2o0rf18 0.0427 1.84
cgl10216414 C2orf29 0.0479 -1.49
cg09541576 C2o0rf34 0.0189 1.89
cg07510423 C2orf40 0.0402 1.38
€g23400904 C2orf42 0.0255 1.69
cg04550237 C2orf53 0.0127 1.83
€cgl1l5761233 C2orf60 0.0202 1.57
cgl7263716 C2orf61 0.0396 1.58
cgl17320185 C2orf66 0.0193 1.26
cg08455916 C2o0rf73 0.0304 1.35
€g21120063 C20rf82 0.0187 1.29
cg01343041 C2orf84 0.0289 -1.29
cg03270969 C2o0rf85 0.0295 1.33
cg08860190 C3 0.0180 1.75
cgl7612991 C3 0.0490 1.50
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€g26861457 C3 0.0252 1.48
€gl4042714 C3 0.0241 1.42
cg04089739 C3 0.0435 -1.13
€g12800939 C3orfl17 0.0204 1.61
€g22318746 C3orf21 0.0173 1.65
€g24042854 C3orf21 0.0362 1.27
cg01390062 C3orf21 0.0233 -1.44
cgl0474404 C3orf25 0.0262 1.54
cg04016922 C3orf26 0.0450 1.92
cg03617850 C3orf26 0.0326 1.62
cg02560380 C3orf26 0.0365 1.59
€g12385467 C30rf30 0.0048 1.50
€g16053745 C3orf43 0.0196 2.11
€g20359413 C3orf45 0.0330 1.91
cg01448194 C3orf48 0.0422 1.55
€g18241469 C3orf50 0.0200 1.63
cg04682135 C3orf55 0.0387 1.94
cg08504812 C3orf55 0.0403 1.86
cg07163456 C3orf59 0.0154 1.53
cg00447769 C3orf62 0.0231 1.50
cg01881444 C3orf64 0.0441 1.81
cg05287372 C3orf64 0.0331 1.64
cg09373597 C3orf72 0.0249 -1.54
cg15001215 C3orf79 0.0122 1.52
cg00731062 C3orf79 0.0143 -1.59
cg03910793 C4A 0.0350 1.48
cg05721427 C4orfl0 0.0436 1.28
cg03420978 C4orfl19 0.0092 3.26
€g15299568 C4orf22 0.0364 1.60
€g24375748 C4orf22 0.0476 1.53
cg18531779 C4orf26 0.0294 1.37
cg03385262 C4orf29 0.0265 2.33
€g10525488 C4orf32 0.0151 1.26
cg03870411 C4orf32 0.0226 -1.60
cg04939673 C4orf38 0.0086 1.46
€g24923678 C4orf44 0.0205 1.44
€g26278987 C4orf50 0.0021 -2.75
€g26883434 C5orf13 0.0178 2.31
cg01242977 C5orf13 0.0455 1.75
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cg18420790 C5orf13 0.0319 1.70
cg10459630 C5orfl13 0.0293 -1.54
€g21494953 C5orf23 0.0440 1.51
cgl17409159 C5orf24 0.0178 1.84
€g20929922 C5orf28 0.0100 1.62
cg08464003 C5orf32 0.0167 2.51
cg05507305 C5orf35 0.0019 1.56
€g25236382 C5o0rf36 0.0186 1.48
cg19840095 C5o0rf36 0.0402 -1.60
cg06430061 C5orf37 0.0075 1.73
cgl7269733 C5o0rf39 0.0385 1.85
€g25152909 C5orf41 0.0219 1.48
cg00508855 C5orf45 0.0144 1.96
cg01035170 C5orf49 0.0229 1.63
cgl7383178 C5orf54 0.0254 1.87
€g21171858 C5orf56 0.0221 -2.11
€g12989473 C6orf10 0.0258 2.16
€g03598801 C6orf10 0.0009 -1.71
cg01129238 C6orf105 0.0298 1.26
cg04775502 Cé6orfl14 0.0038 1.59
cg15932787 C6orf115 0.0319 1.37
cg05799317 C6orf118 0.0206 1.34
cg16365842 C6orf122 0.0309 2.28
cg05168062 C6orf122 0.0114 -1.20
€g25847633 C6orf126 0.0424 -1.98
cg00231771 Cé6orf127 0.0113 1.54
cg00885461 C6o0rf129 0.0120 1.41
€g18724342 C6orf129 0.0378 1.28
cg02917603 C6orf129 0.0464 -1.44
€g16669650 C6orf132 0.0067 1.52
€g09532691 C6orf134 0.0327 2.19
cgl7129519 C60rf136 0.0460 2.11
€g24075326 C60orf136 0.0225 1.35
€g21291449 C6orf136 0.0375 1.30
€g26926765 C6orf142 0.0408 1.68
cg19585918 C6orf142 0.0242 1.60
cg10494028 C6orf147 0.0422 1.43
cg03203274 C6orf154 0.0028 1.92
cg19687985 C6orf154 0.0120 1.80
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cg00424690 C6orf154 0.0008 1.79
cg05137975 C60rf168 0.0296 1.30
cgl13276981 C6orfl74 0.0145 -1.73
cg08550724 C6orf182 0.0024 1.63
cgl7626734 C6orf191 0.0263 1.97
€g21003470 C6orf217 0.0226 1.54
€g18221304 C6orf27 0.0122 1.63
€g22853813 C6orf35 0.0008 2.09
€cg20774166 C6orf47 0.0145 1.70
€g27591371 C6orf47 0.0414 1.36
cg06482498 C6orf48 0.0257 1.81
€g24134918 C6orf72 0.0262 1.65
cg05322916 C60orf89 0.0370 -1.46
€g24525744 C6orfo4 0.0327 1.74
cg05769505 C7orf10 0.0028 151
cg04553307 C7orf20 0.0300 2.44
cg01259220 C7orf20 0.0301 1.99
€g10987503 C70rf20 0.0497 1.89
€g24921614 C7orf20 0.0154 1.84
cg07243405 C7orf20 0.0465 1.36
cg02370113 C7orf25 0.0035 1.70
cg06838581 C7orf27 0.0012 1.44
€g22324358 C7orf27 0.0190 1.32
cg08710987 C7orf28A 0.0101 1.67
€cg04199303 C7orf4 0.0491 1.24
cg03440944 C7orf40 0.0010 1.39
cg00672712 C70rf43 0.0445 1.24
€g23739525 C7orf45 0.0017 1.75
€g16190225 C70orf50 0.0496 1.63
cg07113802 C7orf52 0.0384 1.55
cg02540537 C70rf53 0.0493 1.91
€g22117014 C7orf58 0.0108 1.70
cg02539809 C7orf58 0.0297 1.68
cg08554603 C7orf58 0.0464 1.67
cg02952809 C7orf68 0.0408 1.25
cg07880727 C7orf69 0.0149 -1.50
€g24024511 C7orf71 0.0467 1.81
€g24901707 C8orf12 0.0217 1.70
cg03059247 C8orf12 0.0346 1.43
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cg02519718 C8orf12 0.0349 1.40
€g16454426 C8orf22 0.0469 1.63
cg04612566 C8orf31 0.0197 2.23
cg03058664 C8orf31 0.0394 2.08
cg03029255 C8orf31 0.0305 1.94
€g25471715 C8orf31 0.0149 1.74
€gl17939444 C8orf4 0.0473 1.52
cg13064571 C8orf44 0.0106 1.93
€g23704362 C8orf46 0.0036 2.52
cg11904266 C8orf73 0.0160 2.21
€g24467290 C8orf73 0.0108 1.89
€g14809332 C8orf73 0.0467 1.68
cg03790427 C8orf74 0.0249 1.63
€g15816503 C8orf74 0.0351 1.35
cg00870242 C8orf74 0.0165 1.33
€g20521277 C8orf75 0.0045 -1.27
€g02251349 C8orfg84 0.0336 1.71
€cg14463853 C90rf103 0.0419 1.51
cg01230325 C9orf129 0.0015 1.47
cg13637871 C9orf16 0.0199 1.91
cgl14391148 C9orf167 0.0153 3.12
€g13702982 C9orf170 0.0152 2.21
€g13676220 C9orfl171 0.0299 2.26
€g21190742 C9orfl71 0.0307 1.56
cg06943467 C9orfl71 0.0215 1.54
cg01927741 C90rf173 0.0158 1.27
€g14591340 C9orf21 0.0279 1.73
cg04021672 C9orf25 0.0057 1.50
€g14223485 C9orf25 0.0423 1.41
cg05208153 C9orf25 0.0250 1.29
cgl14078714 C9orf3 0.0489 1.93
cgl7406248 C9orf3 0.0259 1.61
€gl12972233 C9orf47 0.0322 1.29
cgl4144201 C9orf75 0.0324 1.79
cgl13851744 C9orf75 0.0349 1.47
cg13616033 C9orf79 0.0307 1.23
cg08055330 C90rf86 0.0423 1.49
€g20684615 C9orf86 0.0154 1.39
€g14224203 C90rf86 0.0115 -1.45
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€g13667150 C90rfo8 0.0086 1.50
€g09848010 CA12 0.0339 1.70
€g14688129 CA13 0.0153 1.53
€cg10373524 CASA 0.0288 2.11
906273514 CAS5A 0.0198 1.97
€g09001440 CAS5A 0.0190 1.72
cg00096747 CAS5A 0.0222 1.42
cg01145829 CASA 0.0187 -1.35
€g10394757 CA7 0.0328 1.64
cg01618923 CAB39L 0.0353 2.03
€g21157446 CABC1 0.0324 2.33
€cgl16707423 CABC1 0.0441 2.32
901361248 CABC1 0.0028 1.95
€g25974484 CABC1 0.0313 1.76
911812928 CABC1 0.0136 1.70
cg07716322 CABLES1 0.0094 2.08
cg01379171 CABLES2 0.0480 -1.25
€g18477009 CABP1 0.0367 1.44
€cg05424510 CABP2 0.0290 161
€cg03686027 CABP4 0.0322 -1.34
€g10941566 CABP7 0.0065 2.30
€Q27343222 CABP7 0.0366 1.73
€g12700732 CABP7 0.0121 1.27
€g21026022 CABYR 0.0060 2.12
€cg16707895 CACNA1A 0.0419 1.75
€g18394178 CACNA1A 0.0155 1.41
€g21248989 CACNA1B 0.0297 1.69
€g14361947 CACNA1B 0.0013 1.50
902483462 CACNA1B 0.0103 1.39
€g21216258 CACNA1B 0.0133 -1.48
cg07121340 CACNA1C 0.0244 1.80
€g20837354 CACNA1C 0.0336 1.76
cg03047070 CACNA1C 0.0349 1.583
€g23475725 CACNA1C 0.0029 1.48
€g13896105 CACNA1C 0.0369 1.32
€g25720625 CACNA1C 0.0121 -1.36
€g03626208 CACNA1C 0.0232 -1.41
€cg17038626 CACNA1C 0.0471 -1.68
€g02468320 CACNA1C 0.0033 -1.80
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€g10635895 CACNA1C 0.0056 -1.85
903649497 CACNA1G 0.0487 -1.49
cg01249187 CACNA1H 0.0178 2.14
906232466 CACNA1H 0.0452 2.08
€cg06518618 CACNA1H 0.0301 2.01
901643563 CACNA1H 0.0412 1.72
cg06008356 CACNA1H 0.0496 1.70
€g16650212 CACNA1H 0.0130 1.67
cg07632618 CACNA1H 0.0159 151
€g26995942 CACNA1H 0.0203 1.46
cg02421033 CACNA1H 0.0272 1.42
911789492 CACNA1H 0.0216 1.38
€g09991470 CACNA1H 0.0360 1.32
cg08800414 CACNAL1I 0.0271 1.29
910428516 CACNA1I 0.0358 -1.12
€cg16867817 CACNA2D1 0.0419 1.92
€g25821785 CACNA2D2 0.0259 -1.70
€g24159214 CACNA2D2 0.0103 -2.59
908362628 CACNA2D3 0.0429 1.43
cg08038231 CACNA2D3 0.0074 1.43
€g24105081 CACNA2D4 0.0493 241
€g25356715 CACNA2D4 0.0239 1.89
910951933 CACNA2D4 0.0304 1.32
cg07071839 CACNA2D4 0.0456 1.26
cg05719612 CACNB2 0.0186 1.88
€g25334928 CACNB2 0.0288 1.583
€cg18046311 CACNB3 0.0149 1.55
€g22159341 CACNB4 0.0199 1.68
€g27664689 CACNB4 0.0373 -1.41
€g13270055 CACNG2 0.0444 1.56
€g21644011 CACNG4 0.0437 1.38
cgl17792108 CACNG5 0.0378 1.42
€g13577055 CACNG7 0.0385 1.21
€g26858144 CACNGS8 0.0491 1.70
cg07785717 CACNGS8 0.0205 1.61
€g18055623 CACNGS8 0.0029 1.58
906116236 CACNGS8 0.0163 1.56
€g11634297 CACNGS8 0.0072 1.52
916061656 CADM1 0.0283 -1.62

193




cg11019127 CADM1 0.0213 -1.70
€g03505501 CADM1 0.0476 -1.85
€g16922523 CADM1 0.0130 -1.90
cg01855027 CADM2 0.0377 1.41
€g23390958 CADPS2 0.0130 1.583
€cg03048162 CADPS2 0.0029 -1.50
cg05058313 CADPS2 0.0220 -1.57
€g09452293 CALB2 0.0031 1.53
cg01971122 CALCA 0.0286 1.38
€g11596897 CALCA 0.0484 -1.22
€cg14664316 CALCB 0.0000 2.18
916628093 CALCRL 0.0061 1.72
€g22369318 CALD1 0.0306 1.583
cg07878191 CALD1 0.0136 -1.28
914099121 CALHM1 0.0498 1.34
€g15947487 CALHM1 0.0368 1.32
cg06859037 CALHM3 0.0133 -1.47
€g18087520 CALM1 0.0006 1.54
917811423 CALML4 0.0360 1.56
910427719 CALY 0.0269 1.55
cg00732348 CALY 0.0348 1.35
cg07811779 CAMK1D 0.0371 1.49
€g04028070 CAMK1D 0.0170 1.25
cg03873049 CAMK2A 0.0330 2.28
€g10483275 CAMK2A 0.0083 -1.45
910201685 CAMK2B 0.0438 1.52
cg07795325 CAMK2D 0.0118 -1.49
€g22942704 CAMK2N1 0.0439 1.36
€g10482920 CAMK4 0.0047 2.69
€g23668631 CAMKK1 0.0267 1.39
cg00632496 CAMKK?2 0.0380 1.27
€g23383531 CAMKK?2 0.0235 1.16
902802916 CAMSAP1 0.0327 1.73
€g13563732 CAMSAP1 0.0309 1.39
910115203 CAMTA1 0.0284 1.80
€g03945034 CAMTA1 0.0485 1.583
€g26251680 CAMTA1 0.0484 1.41
€g25848827 CAMTA1 0.0445 1.40
€Qg23723194 CAMTA1 0.0287 1.39
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€cg06759559 CAMTA1 0.0493 1.36
€cg04506553 CAMTA1 0.0395 1.26
€g20010635 CAMTA1 0.0334 -1.66
€g19427746 CAMTA2 0.0007 2.44
€g25052374 CANT1 0.0047 2.09
€cg16697977 CAPN1 0.0456 -1.33
cg08589214 CAPN10 0.0493 1.64
cg01627252 CAPN14 0.0327 -1.50
€cg00339319 CAPN2 0.0170 1.73
cg07012062 CAPNS 0.0420 1.39
€g18058279 CAPNS 0.0404 -1.29
cg00785877 CAPNG6 0.0198 1.27
€cg14189116 CAPRINZ2 0.0350 -1.62
€g16992787 CAPS 0.0327 131
903542686 CAPZB 0.0321 1.23
903654273 CAPZB 0.0468 -1.58
cg07898582 CARD11 0.0187 1.60
€g15025536 CARD11 0.0316 1.58
906643466 CARD11 0.0370 131
€g09669754 CARD14 0.0026 1.80
€g02149658 CARD14 0.0222 1.52
€g13775050 CARD16 0.0456 -2.25
920120939 CARD18 0.0375 -1.25
cg09247944 CARDS8 0.0401 1.44
€g10279148 CARHSP1 0.0498 1.98
€g26355596 CARM1 0.0266 -1.43
cg14142627 CARS2 0.0200 1.93
cgl17374433 CASC2 0.0179 1.60
904448933 CASKIN1 0.0145 1.76
€cg08938612 CASKIN1 0.0129 1.583
cg06458238 CASKIN2 0.0174 131
cg00051623 CASP1 0.0222 1.27
€cg05671385 CASP1 0.0469 -3.11
€g18471635 CASP12 0.0296 1.36
cg15171237 CASP3 0.0079 -1.69
€g26532499 CASP5 0.0227 -1.80
€g25763292 CASP7 0.0448 -1.41
cg05643453 CASQ1 0.0084 1.68
€cg05190718 CASQ2 0.0166 1.60
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€g11008866 CASR 0.0272 2.17
€cg04585378 CASR 0.0312 1.46
cg03962214 CASZ1 0.0440 2.02
cg08537783 CASZ1 0.0458 1.76
€cg00003345 CASZ1 0.0377 1.75
924073777 CASZ1 0.0461 1.48
cg01821043 CASZ1 0.0422 -1.28
€g23685580 CATSPER2 0.0092 1.39
€g17323393 CATSPERB 0.0352 1.68
€g16553024 CAV2 0.0077 1.60
€g11825652 CAV2 0.0245 1.31
€cg05021312 CBFA2T2 0.0056 1.69
€cg00538591 CBFA2T3 0.0433 1.45
€g02120735 CBFA2T3 0.0355 1.22
€g09437994 CBFA2T3 0.0235 -1.58
€cg04002063 CBLB 0.0258 1.83
€g23031103 CBLC 0.0491 1.49
€g03521982 CBLN2 0.0379 1.35
€g15239703 CBR4 0.0356 1.46
cg07211972 CBS 0.0014 -1.64
cg03141856 CBX7 0.0379 -1.61
902473439 CCAR1 0.0279 1.30
€g19184415 CCBE1 0.0484 1.22
cg09470638 CCDC105 0.0234 1.66
€g22312354 CCDC106 0.0103 1.64
911326613 CcDcC107 0.0318 1.33
€g02224133 CCDC108 0.0086 1.52
cg08149838 CCDC108 0.0362 -1.49
911018338 CCDC109A 0.0375 1.64
€g15209369 CCDC109B 0.0060 1.71
€g11498516 CCDC109B 0.0248 -1.44
€g12588041 CCDC12 0.0412 1.71
€g07930940 CCDC124 0.0097 1.72
€g08945642 CCDC127 0.0369 1.90
€g16665335 CCDC127 0.0066 1.81
911322124 CCcDcC127 0.0197 1.26
€g05231930 CCDC135 0.0489 1.77
cg02779521 CCDC135 0.0338 1.41
€g25205801 CCDC141 0.0353 2.01
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€g23319085 CCDC142 0.0137 1.56
901310473 CCDC146 0.0137 1.40
€g23318703 CCDC146 0.0414 -1.33
€g17250993 CCDC149 0.0453 1.82
€cg17173896 CCDC149 0.0483 -1.28
€g09980176 CCDC151 0.0433 -1.46
cg00600033 CCDC154 0.0423 1.36
€g10433547 CCDC154 0.0423 1.23
€g19805160 CCDC19 0.0077 1.59
€g24785741 CCDC33 0.0172 1.50
cg07696006 CCDC33 0.0220 -1.47
€g14860680 CCDC33 0.0356 -1.53
901454592 CCDC36 0.0165 2.61
cg04581018 CCDC36 0.0387 1.56
€g22990125 CCDC36 0.0415 -1.36
920312228 CCDC37 0.0029 1.67
€g18754669 CCDC40 0.0215 1.66
€cg04251835 CCDC40 0.0145 -1.44
€g03393040 CCDC42B 0.0395 1.49
€g24287460 CCDC48 0.0182 1.34
cg06694446 CCDC50 0.0391 1.55
910572188 CCDC52 0.0476 1.44
901763666 CCDC57 0.0392 1.36
€g01048272 CCDC57 0.0314 -1.72
€g15320596 CCDC6 0.0187 2.05
924442978 CCDC60 0.0374 -1.57
€g25021709 CCDC60 0.0381 -1.60
cg17348388 CCDC63 0.0062 1.83
€cg03613525 CCDC68 0.0358 1.93
€g12432709 CCDC68 0.0034 1.60
€g19066391 CCDC71 0.0214 2.21
€cg16171534 CCDC71 0.0163 1.96
€g09524508 CCDC71 0.0074 1.75
cg01159380 CCDC71 0.0154 1.58
€g06144505 CCDC71 0.0236 1.37
€cg04905635 CCDC74A 0.0354 1.28
€g09520536 CCDC79 0.0129 -1.67
€g02905245 CCDC80 0.0027 2.74
€g25189608 CCDC82 0.0115 1.36
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€g22941974 CCDCB85A 0.0284 -1.21
cgl17611074 CCDCS85A 0.0114 -1.72
cg04897439 CCDC85C 0.0441 1.82
€g23537867 CCDC85C 0.0463 1.47
924673101 CCDC85C 0.0388 1.42
€g18885766 CCDC85C 0.0263 -1.45
€g18907363 CCDC85C 0.0443 -1.46
€g18856296 CCDC86 0.0129 1.57
€g13359689 CCDCS88A 0.0314 -1.38
€g05233289 CCDC88B 0.0422 2.19
€g01998806 CCDC88B 0.0241 1.71
cg15175716 CCDC88B 0.0171 1.70
cg07884764 CCDC88B 0.0254 -1.71
€g25050246 CCDC88C 0.0400 1.52
€g09262217 CCDC88C 0.0252 1.35
€g13027206 CCDC88C 0.0406 -1.69
cg05768403 CCDC90A 0.0229 2.19
€g02647265 CCDC92 0.0358 -1.34
€cg01793865 CCHCR1 0.0251 1.30
€g16983055 CCL16 0.0127 1.32
€g22647738 CCL16 0.0072 -1.96
€g18243003 CCL26 0.0088 -1.95
903326188 CCL28 0.0328 1.25
cg04656009 CCL8 0.0448 131
cg13166781 CCM2 0.0174 1.41
€g18205668 CCM2 0.0247 -1.82
€cg17349352 CCM2 0.0242 -1.85
cg07962128 CCNA1 0.0286 1.42
€g25611369 CCND1 0.0163 1.73
€cg03040489 CCND1 0.0054 1.49
cg04717045 CCND1 0.0386 1.22
€g14029001 CCND3 0.0153 1.91
€g00629102 CCNF 0.0117 1.39
cg06001786 CCNJL 0.0165 -1.41
€g19100169 CCNJL 0.0199 -1.59
€cg06903451 CCNL2 0.0096 1.27
€g20459655 CCNT2 0.0479 1.87
cg02950701 CCNY 0.0022 1.97
€cg04781305 CCNY 0.0334 1.71
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€g16832648 CCNY 0.0131 1.58
cg07115110 CCR1 0.0410 -1.41
€g21759685 CCR2 0.0105 1.27
cg03928384 CCR2 0.0030 -1.85
911126313 CCR3 0.0049 1.90
927121316 CCRS8 0.0172 -1.53
cg03888064 CCT3 0.0156 1.60
€g23953831 CD101 0.0248 -1.45
917024944 CD109 0.0222 1.83
cg00439709 CD109 0.0051 151
cg03006477 CD109 0.0198 -1.62
€g13377056 CD160 0.0198 1.51
€g15892497 CD160 0.0111 -1.51
€g19719807 CD164L2 0.0463 1.22
915166089 CD164L2 0.0038 -1.40
€g10185424 CD180 0.0308 1.89
cg18234111 CD1D 0.0250 -1.68
€cg15001615 CD22 0.0126 -1.55
€g05230942 CD24 0.0116 -5.18
911067179 CD248 0.0327 1.79
cg06419846 CD248 0.0133 1.57
€g00350296 CD248 0.0327 -1.29
€g18849517 Cbh27 0.0366 -1.41
cg05892213 CD300C 0.0479 -1.41
cg06865845 CD300E 0.0340 -1.21
906013494 CD300LB 0.0121 1.34
cg03432176 CD302 0.0115 191
cg09643312 CD302 0.0344 1.63
€g11581627 CD33 0.0450 -1.41
910207609 CD36 0.0011 2.97
cg02325411 CD36 0.0280 1.65
cg05917188 CD36 0.0379 1.46
€g26289436 CD37 0.0090 2.16
€g20644754 CD37 0.0439 2.13
cg07542476 CD37 0.0358 2.00
902487233 CD47 0.0018 1.60
906417460 CD5 0.0249 -1.62
€g26255314 CD5 0.0194 -1.82
€g16896205 CD53 0.0377 131
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€cg13799671 CD58 0.0246 2.08
€g27098804 CD6 0.0060 2.02
€g10158843 CD6 0.0048 1.91
cg08354187 CD6 0.0032 1.38
€g09902130 CD6 0.0227 -1.46
cg08792703 CD6 0.0096 -1.86
cg09153080 CD6 0.0033 -1.93
€g21939215 CD6 0.0316 -1.96
cg07380416 CD6 0.0009 -1.97
€g26427109 CD6 0.0474 -2.16
€g21008399 CD63 0.0435 1.38
€g18900669 CD68 0.0276 1.60
€cg05179921 CD69 0.0216 1.63
cg09944616 CD7 0.0243 1.42
€g18475039 CD70 0.0499 1.72
€g21572897 CD80 0.0009 -1.63
€g24752563 CD81 0.0429 1.54
€g13894192 CD81 0.0076 -1.21
€g21108085 CD82 0.0095 -2.00
€g19312356 CD84 0.0357 1.30
cg04387658 CD86 0.0210 -1.54
€cg00916536 CD8A 0.0368 1.35
919410791 CD8A 0.0146 -1.61
€g19659642 CD9 0.0274 1.55
911119596 CD96 0.0388 -1.23
903693486 CDA 0.0187 1.59
€g26287816 CDAN1 0.0284 1.35
€g25150721 CDC14A 0.0224 1.53
€g00934037 CDC14A 0.0276 -1.69
€g18250296 CDC14C 0.0281 2.17
€g15124432 CDC34 0.0377 1.72
€g21302812 CDC37 0.0337 1.55
€cg05357108 CDC37 0.0091 1.49
cg01989521 CDC42BPB 0.0055 2.06
€g13800228 CDC42BPB 0.0497 -1.48
903419948 CDC42EP1 0.0441 1.24
916317318 CDC42EP2 0.0480 1.30
€g26221796 CDC42EP5 0.0462 1.38
€g00653615 CDC42SE1 0.0355 1.33
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cg09881503 CDC45L 0.0377 1.42
€g09657431 CDC6 0.0233 -1.95
€g19600670 CDC73 0.0169 1.43
€g15942562 CDCA3 0.0217 1.23
CQ27277577 CDCA4 0.0439 1.44
€g19455306 CDCP1 0.0156 2.56
cg15107641 CDCP1 0.0198 131
€cg08616585 CDH1 0.0419 -1.59
€g02966475 CDH11 0.0262 2.35
cg06001205 CDH12 0.0023 1.68
€cg17681524 CDH12 0.0361 -1.72
902069674 CDH13 0.0314 1.65
cg07925867 CDH16 0.0131 1.74
cg04689058 CDH16 0.0377 1.24
905323683 CDH17 0.0005 1.98
€g27043873 CDH18 0.0061 1.29
cg04844516 CDH18 0.0345 -1.43
€g03319695 CDH20 0.0153 1.24
902661079 CDH22 0.0469 1.93
€cg04161859 CDH23 0.0143 -1.39
€g09427295 CDH23 0.0043 -1.39
€g21284028 CDH26 0.0398 -1.76
912762862 CDH4 0.0287 2.26
cg04183602 CDH4 0.0431 1.54
cg01822460 CDH4 0.0406 -1.47
902685032 CDH4 0.0090 -1.53
cg05410910 CDH5 0.0124 1.38
cg02223351 CDH5 0.0225 1.21
914166494 CDH7 0.0099 1.84
cg07350977 CDH9 0.0061 2.05
cg08659179 CDH9 0.0496 1.56
cg05570739 CDK10 0.0131 1.70
€g20499825 CDK14 0.0090 1.583
cg03834767 CDK14 0.0263 -1.87
cg02371631 CDK15 0.0347 2.02
€g05292991 CDK16 0.0167 2.10
cg04741118 CDK17 0.0193 1.74
€g16190688 CDK2 0.0316 1.87
€g09106999 CDK2 0.0456 1.51
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€g02981041 CDK20 0.0302 1.69
€g17943663 CDK3 0.0037 1.54
cg03829839 CDK4 0.0007 2.34
cg07184237 CDK5 0.0389 1.54
901060964 CDK5RAP1 0.0393 1.28
903723356 CDK5RAP3 0.0218 1.34
€g19103429 CDK6 0.0122 1.74
€g22626973 CDKAL1 0.0387 1.76
€g13405222 CDKAL1 0.0355 1.49
cg06008803 CDKAL1 0.0142 -1.58
€g21498062 CDKAL1 0.0203 -2.04
€g26020914 CDKL5 0.0181 2.04
cg05267118 CDKN1C 0.0453 1.39
€g18794878 CDKNZAIPNL 0.0020 -1.32
€cg00908631 CDKN2C 0.0169 1.81
cg07644368 CDO1 0.0155 1.49
cg13545874 CDR2L 0.0347 1.62
cg00902417 CDRT1 0.0138 1.58
€cg00321007 CDRT4 0.0272 2.02
€g20577663 CDRT4 0.0264 1.89
€g19222156 CDSN 0.0162 1.40
€g23505644 CDSN 0.0393 1.23
€cg06303875 CDX2 0.0312 1.48
€g23813326 CDYL 0.0495 1.53
€g27198553 CEACAM16 0.0448 1.26
€g17826043 CEACAM3 0.0134 1.51
€g24790544 CEACAMS 0.0203 1.52
cg03337035 CEACAMG 0.0367 1.40
924074477 CECR2 0.0310 2.02
€g19014036 CECRS 0.0401 1.22
€g19505194 CELA2B 0.0298 1.25
cg06652313 CELSR1 0.0475 1.98
920376123 CELSR1 0.0011 1.49
€g18190219 CELSR1 0.0281 1.49
cg09451572 CELSR1 0.0256 1.41
€cg04608722 CELSR1 0.0339 1.33
902499678 CELSR1 0.0368 -1.25
cg07223632 CELSR1 0.0217 -1.56
€g04484520 CELSR3 0.0012 1.56
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cg06518177 CELSR3 0.0193 1.44
€g08063452 CELSR3 0.0164 1.32
€g24602560 CEND1 0.0420 1.46
€g08626125 CENPF 0.0291 -1.50
914743649 CENPI 0.0043 1.81
€g26789859 CENPN 0.0478 1.30
ch.5.2235120R CEP120 0.0387 1.64
€g18455249 CEP135 0.0413 1.28
913116071 CEP170 0.0163 2.07
€g18766475 CEP350 0.0079 -1.38
910146163 CEPG68 0.0083 1.69
€cg17319734 CERK 0.0273 1.59
€g09955858 CES1 0.0234 131
cg09407859 CES3 0.0090 2.18
€g02256576 CES3 0.0227 1.48
cg08728448 CES7 0.0112 1.62
cg01706698 CETP 0.0018 1.68
€cg04945153 CFB 0.0155 -1.42
920974196 CFD 0.0367 1.76
€cg05917537 CFTR 0.0234 1.33
€g23942599 CGB 0.0131 1.16
€g18600419 CGNL1 0.0142 -1.72
€g19682666 CHAF1A 0.0350 1.35
cg07736927 CHCHD2 0.0149 1.47
€g19918623 CHCHD3 0.0034 1.81
€g25453914 CHCHD3 0.0411 1.65
€cg11120551 CHD1L 0.0075 1.87
€g24129923 CHD3 0.0004 151
cg07430820 CHD3 0.0436 1.45
€cg08318899 CHD3 0.0425 1.39
cg05147525 CHD4 0.0030 1.27
€g11069824 CHD5 0.0281 2.10
€g19308227 CHD5 0.0119 1.54
cg00532411 CHD5 0.0209 1.28
cg00252804 CHD5 0.0435 1.24
€g02835274 CHD5 0.0178 1.23
€g05591769 CHD5 0.0410 -1.37
cg05575639 CHD7 0.0262 2.33
cg02796478 CHD7 0.0138 1.28
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€g01441945 CHERP 0.0027 1.50
€g09120938 CHFR 0.0334 1.79
€cg20065718 CHFR 0.0287 1.56
€g14949892 CHFR 0.0203 1.54
908828886 CHFR 0.0376 1.583
€g15400703 CHGA 0.0153 1.35
cg07190752 CHIC2 0.0407 1.72
cg07091346 CHID1 0.0219 3.27
€cg04002957 CHID1 0.0374 1.55
€g22410827 CHID1 0.0104 1.44
cg17048073 CHMP7 0.0476 -1.46
901592108 CHN1 0.0183 1.94
€g26138821 CHORDC1 0.0144 -2.67
€g16643589 CHP2 0.0317 1.19
904334792 CHPF 0.0019 2.33
€cg06083642 CHPF2 0.0196 1.51
€g18418186 CHRD 0.0436 1.42
€g22833027 CHRD 0.0348 1.41
€g16822365 CHRD 0.0386 -1.27
€g19297095 CHRDL2 0.0254 1.24
€g10299988 CHRFAM7A 0.0133 1.65
€g25271892 CHRM1 0.0039 1.43
€g10892403 CHRM1 0.0255 1.37
€g23886662 CHRM2 0.0361 -1.45
€g16873130 CHRM2 0.0383 -1.47
€g10842339 CHRM3 0.0003 1.79
€g26393112 CHRM4 0.0443 1.54
€g26745143 CHRNA10 0.0072 1.45
€g00254556 CHRNAZ2 0.0081 1.77
€g11826999 CHRNAS3 0.0218 131
cg07906724 CHRNAG 0.0476 -1.47
€g13393009 CHRNB2 0.0410 1.24
€g10799492 CHRNB3 0.0050 1.63
€g25090994 CHRNG 0.0201 1.40
cg03853987 CHSTI10 0.0165 1.57
cg07161429 CHST11 0.0305 2.09
€cg03318667 CHST11 0.0401 1.84
cg03573679 CHST12 0.0218 -2.69
901444487 CHSTS 0.0397 1.49
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€g21483110 CHSTS8 0.0383 1.43
€g24790628 CHSTS8 0.0058 1.38
€g25960063 CHSY1 0.0382 1.70
€g14232082 CHSY1 0.0155 1.52
€g08165960 CHSY1 0.0331 -1.81
906996081 CHURC1 0.0263 1.57
€g25522181 CIAO1 0.0093 -1.35
cg03604278 CIDEC 0.0406 1.24
€cg00481600 CILP 0.0334 1.78
cg07002447 CILP2 0.0020 2.10
921481141 CIRBP 0.0135 2.34
€g26698693 CIRH1A 0.0080 1.41
cg07095330 CISD3 0.0101 2.11
€g23901967 CISD3 0.0190 1.56
917066349 CIT 0.0039 2.60
€g26097051 CIT 0.0267 2.26
cg08922148 CIT 0.0072 2.25
cg03937594 CITED1 0.0096 1.37
€g26819861 CKAPS 0.0324 1.66
€g13529407 CKM 0.0438 1.80
€g24083746 CKM 0.0212 1.78
€cg04075184 CLASP1 0.0493 2.04
€cg05130386 CLASP2 0.0431 1.97
cg06756164 CLCC1 0.0202 2.67
€g10447615 CLCC1 0.0480 1.40
€g09336628 CLCN1 0.0118 1.55
€g18399218 CLCNS3 0.0089 -1.55
cg00140189 CLCN4 0.0334 1.35
€cg00366674 CLCN5 0.0224 161
cgl10774723 CLCN5 0.0386 1.29
€g27058244 CLCNG 0.0417 1.38
€g13966091 CLCNG 0.0433 1.25
€g09050670 CLCNY7 0.0037 -2.07
€g21660130 CLCNKB 0.0285 1.53
€cg10475153 CLDN1 0.0101 1.87
€g09468207 CLDN11 0.0150 -1.75
911664818 CLDN14 0.0358 1.35
cg14527564 CLDN15 0.0206 1.88
€g00282244 CLDN15 0.0453 1.23
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cgl17298704 CLDN18 0.0448 1.26
901978743 CLDN19 0.0208 -1.54
€g13423172 CLDN22 0.0299 1.56
cg07384961 CLDNG6 0.0432 1.36
905490983 CLDNY 0.0284 1.59
€g24944395 CLDNY 0.0244 1.24
€g17265693 CLDNY7 0.0432 -1.37
cg08199758 CLDN9 0.0330 2.64
€g27009812 CLDN9 0.0133 1.67
cg04100395 CLEC10A 0.0380 1.86
cg02433807 CLEC16A 0.0236 2.13
€g10390979 CLEC16A 0.0179 1.89
cg06748884 CLEC16A 0.0351 1.35
€g10083889 CLEC16A 0.0442 -1.77
€g24640735 CLEC2A 0.0023 1.93
€g27190239 CLEC2A 0.0174 1.78
€g13300689 CLEC2D 0.0202 -1.34
€g21048669 CLECS3A 0.0365 1.87
€g22194129 CLEC4C 0.0199 1.29
919720414 CLEC4D 0.0261 1.30
€g19001261 CLEC4G 0.0020 1.67
€g18515510 CLEC4M 0.0113 1.77
906204126 CLICS 0.0339 1.86
cgl17878351 CLIC5 0.0284 1.85
910614188 CLIC6 0.0152 -1.60
€g19501108 CLIP2 0.0211 1.73
cg08495433 CLIP2 0.0401 1.37
€g23062810 CLIP2 0.0143 1.20
904952324 CLIP2 0.0187 -1.69
903212674 CLK2 0.0326 1.44
€g24841145 CLK2 0.0418 -1.17
€g09155645 CLNG6 0.0060 1.74
€g05582979 CLNK 0.0079 -1.49
€g20391895 CLNK 0.0386 -1.56
€g25181236 CLOCK 0.0340 2.19
€Qg23225469 CLPB 0.0383 1.37
€g22565251 CLPTM1 0.0103 1.45
€g25225632 CLPTM1L 0.0464 -1.24
€g06822943 CLRN1 0.0018 1.78

206




cg07395930 CLSTN1 0.0086 1.34
911384014 CLSTN2 0.0167 1.92
€g21383534 CLSTN2 0.0106 1.83
cg09137453 CLSTN3 0.0135 1.48
cg01170160 CLTA 0.0198 1.35
€g24735937 CLTB 0.0124 1.70
€g12776999 CLTC 0.0076 1.55
€g06234765 CLTCL1 0.0289 1.91
€cg08594681 CLU 0.0417 1.86
cg00547530 CLUAP1 0.0435 -1.67
€g23661343 CLUL1 0.0024 1.68
cg08737743 CLVS2 0.0465 1.71
€g18695543 CLYBL 0.0226 1.93
€g26862247 CLYBL 0.0276 1.27
€g21255209 CMAS 0.0410 1.58
€cgl1l6780771 CMIP 0.0277 1.64
cg01727854 CMIP 0.0101 1.57
€g16672223 CMIP 0.0256 1.55
906627532 CMIP 0.0130 -1.41
901425762 CMIP 0.0387 -1.98
€g16488382 CMKLR1 0.0053 1.88
cg03408433 CMKLR1 0.0270 1.42
€g13248299 CMKLR1 0.0075 1.35
cg07153665 CMTM2 0.0260 1.72
€g16865163 CMTM7 0.0152 1.60
914941031 CNBP 0.0267 1.39
€g16387467 CNDP2 0.0164 -1.62
cg14716207 CNGA3 0.0148 1.41
€g09969989 CNGA4 0.0314 1.25
€g02276600 CNGB1 0.0001 1.46
€g11526665 CNIH3 0.0474 -1.37
€g19089070 CNIH4 0.0280 1.67
€g17330765 CNKSR1 0.0146 1.38
€g23528791 CNKSR3 0.0420 1.33
cg04328562 CNN1 0.0462 1.83
€g10992558 CNN3 0.0036 2.10
€g08940075 CNN3 0.0158 1.65
€g11669124 CNNM2 0.0429 -1.35
901460694 CNNM4 0.0081 1.39
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€g27560555 CNO 0.0330 1.53
910389114 CNOT1 0.0229 141
cg05875154 CNOT1 0.0398 1.34
cg09543474 CNOT6 0.0342 1.33
911671265 CNOT6L 0.0029 1.74
902357631 CNP 0.0200 1.33
€g10985909 CNST 0.0381 2.08
cg01537455 CNTN2 0.0212 2.09
901243924 CNTN2 0.0271 1.33
cg02115416 CNTN4 0.0079 1.43
cg01720337 CNTNG 0.0394 2.20
€g21692620 CNTNAP1 0.0295 1.42
€cg05630943 CNTNAPA4 0.0473 -1.70
€g21445398 CNTNAPS 0.0092 1.79
€cg00685795 COASY 0.0015 1.28
€g18157522 COBL 0.0333 1.62
€g02452435 COG1 0.0458 2.02
cg04468927 COG4 0.0217 1.66
€g24556660 COG5 0.0480 1.51
€g21533262 COG5 0.0464 1.41
€g25298235 COG5 0.0482 -1.67
902258482 COG7 0.0145 2.69
cg07355514 COG7 0.0006 1.84
€g21232625 COL11A2 0.0097 1.89
€g22705010 COL11A2 0.0347 1.66
€g17286012 COL11A2 0.0115 1.45
cg07570257 COL11A2 0.0327 1.41
cg08460717 COL11A2 0.0254 1.30
€g14095303 COL11A2 0.0131 1.30
€g16452067 COL11A2 0.0049 1.24
€g18431557 COL11A2 0.0255 -1.32
€g18375610 COL11A2 0.0301 -1.63
€g25290482 COL12A1 0.0434 1.35
€cg06666175 COL12A1 0.0349 -1.64
€g17319294 COL13A1 0.0049 -1.37
€Qg27268279 COL13A1 0.0172 -1.48
€cgl7477052 COL13A1 0.0320 -1.68
€g13593548 COL15A1 0.0215 2.00
€g20503329 COL15A1 0.0079 1.66
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cg04617640 COL18A1 0.0301 1.69
€cg08605965 COL18A1 0.0043 1.37
cg03208198 COL18A1 0.0044 -1.51
€g02981992 COL19A1 0.0339 -1.28
914700325 COL1A1 0.0273 1.56
€g12393324 COL21A1 0.0377 -1.46
cg09853792 COL22A1 0.0140 1.40
€g14864276 COL23A1 0.0052 1.95
906752267 COL23A1 0.0390 151
€g18009093 COL23A1 0.0153 1.50
cg07763376 COL23A1 0.0259 -1.45
€g23285825 COL23A1 0.0074 -1.50
€g23372684 COL23A1 0.0151 -1.94
cg00159159 COL24A1 0.0110 1.49
cg07198150 COL24A1 0.0114 1.29
cg01734045 COL25A1 0.0380 -1.31
€g14004457 COL27A1 0.0288 1.65
€g14527645 COL27A1 0.0196 -1.64
920818806 COL4A1 0.0478 1.66
€g21478902 COL4A1 0.0194 1.57
€g24438749 COL4A1 0.0041 1.55
€Q922232704 COL4A2 0.0332 1.94
€g15455643 COL4A2 0.0488 1.90
€g05698020 COL4A2 0.0496 1.62
€g09238199 COL4A2 0.0484 -1.61
€g19735406 COL4A2 0.0348 -2.09
€g12349837 COL4A3 0.0365 2.56
cg03430597 COL5A1 0.0302 1.78
914194478 COL5A1 0.0138 1.72
€cg13701355 COL5A1 0.0065 1.64
€g14482968 COL5A1 0.0351 1.47
€g13567205 COL5A1 0.0406 1.44
€cg1l3714791 COL5A1 0.0142 1.37
cg13756251 COL5A1 0.0197 1.36
€g14399122 COL5A1 0.0036 1.33
€g13596983 COL5A1 0.0068 1.26
cg07300559 COL5A1 0.0162 1.26
€g14622967 COL5A1 0.0279 1.23
€g13717540 COL5A1 0.0365 -1.30
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cg00784153 COLS5A3 0.0234 -1.31
cg07780114 COL6A2 0.0438 1.28
€g25591469 COLG6A3 0.0275 1.36
€g25424742 COLG6A3 0.0351 -1.44
€g14364903 COL7A1 0.0349 1.19
€g18104606 COL9A1 0.0213 1.39
cg02156776 COL9A1 0.0364 1.26
€g16681199 COL9A1 0.0397 -1.32
921413492 COL9A1 0.0245 -1.41
cg09961397 COL9A1 0.0101 -1.43
cg08021508 COL9A3 0.0349 1.41
916461246 COL9AS 0.0404 1.37
921151163 COLEC11 0.0434 1.55
€g18739808 COMMD1 0.0072 -1.55
914071459 COMMD10 0.0310 1.74
cg10713515 COMMD3 0.0412 2.15
€g15963062 COMMD5 0.0349 1.24
cg06787004 COMT 0.0286 1.61
cg03724721 COMT 0.0462 1.57
€g20973743 COPS2 0.0182 1.30
cg04937851 COPS8 0.0256 1.39
€g24831427 COQ3 0.0463 1.72
cg05750788 CORO1B 0.0312 1.21
€g23597015 CORO2B 0.0050 2.12
€g18765659 CORO2B 0.0483 1.19
cg07324087 COROG6 0.0329 191
cg06038133 COROG6 0.0324 -1.34
902662654 COX10 0.0343 1.45
€cg00977293 COX10 0.0451 1.41
€g15819780 COX11 0.0164 1.76
cg07707039 COX11 0.0219 -1.88
cg08572214 COX18 0.0073 1.83
€g22126965 COX19 0.0096 1.69
€g20148857 COX5B 0.0230 1.49
€g19058414 COX6B1 0.0357 -1.27
€g09307985 COX7Al 0.0100 2.20
€cg08686960 COX7Al 0.0172 1.86
€g21472835 COX7B2 0.0027 1.76
€g17433998 CPAl 0.0448 1.84
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cg06143732 CPA2 0.0035 2.44
€g13969674 CPA2 0.0106 2.33
€g15942185 CPA2 0.0234 1.63
€g14992633 CPA4 0.0240 1.25
cg09132376 CPA4 0.0031 -3.27
€g10423607 CPAG6 0.0213 -2.23
€g15192986 CPB2 0.0323 1.52
€g03951662 CPD 0.0220 2.33
€g12389356 CPE 0.0095 1.72
€g23427348 CPE 0.0287 -2.11
cg07769790 CPEB1 0.0231 1.99
cg07624612 CPEB1 0.0476 -1.45
920441135 CPEB3 0.0289 1.77
cg06800421 CPEB3 0.0471 1.61
€g22591889 CPEB3 0.0061 1.60
920841073 CPEB4 0.0300 1.75
€g17855045 CPLX1 0.0212 1.68
€g27651229 CPLX1 0.0229 1.67
€cg02151545 CPLX1 0.0248 1.43
cg07079724 CPLX1 0.0081 1.33
cg05448404 CPLX1 0.0074 -1.65
cg06672737 CPLX1 0.0332 -1.67
€g22988198 CPLX2 0.0483 1.55
€g21389569 CPLX3 0.0398 1.35
cg13168374 CPLX4 0.0270 -1.65
€g25778262 CPM 0.0411 1.67
€g25833003 CPN1 0.0067 1.47
cg11251234 CPN1 0.0435 1.33
€g11826008 CPNE1 0.0429 -1.52
902670686 CPNE2 0.0406 1.83
€g21741998 CPNES5 0.0183 -1.36
€g13998850 CPNEG6 0.0173 2.36
€g20242499 CPNEG6 0.0246 1.73
cg08108315 CPNEG6 0.0148 1.52
€g26217441 CPNE7 0.0249 1.41
€cg04080022 CPNE7 0.0407 1.39
€g21623865 CPNE9 0.0235 1.28
cg02657160 CPOX 0.0169 1.39
€g22996009 CPS1 0.0333 1.58
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€g25074289 CPSF1 0.0009 1.34
€g04926200 CPSF3L 0.0252 1.78
cg03855388 CPT1A 0.0236 2.04
€g23756264 CPT1A 0.0067 -1.47
910770023 CPT1B 0.0279 2.29
914318858 CPT1C 0.0239 1.66
€g10261003 CPXCR1 0.0321 1.29
€g18310495 CPXM2 0.0308 2.04
€cgl16197717 CPXM2 0.0467 1.38
€g23985702 CPXM2 0.0382 1.28
€g25107528 CkPz 0.0086 -1.29
€g25653368 CRABP1 0.0201 -1.42
€g26515213 CRADD 0.0254 4.33
€g25955126 CRADD 0.0500 1.69
€g09065629 CRAMP1L 0.0439 4.47
€g09220393 CRAMP1L 0.0183 1.88
€g27624753 CRAMP1L 0.0099 1.36
€cg01110955 CRAMP1L 0.0285 -1.79
€cg00321478 CRB1 0.0375 1.85
€g12588301 CRCT1 0.0499 1.30
€g20068058 CREB3L1 0.0479 2.09
€g12256550 CREB3L1 0.0117 1.98
cg07008193 CREB3L1 0.0231 1.45
€g22902089 CREB3L1 0.0430 1.45
cg13116733 CREB5 0.0402 2.55
909519954 CREBBP 0.0034 1.62
cg04141008 CREBBP 0.0231 1.60
€g05194552 CREBBP 0.0376 1.29
€g26006254 CREBZF 0.0250 1.23
€g22344162 CREG1 0.0322 1.67
€g20530843 CRELD1 0.0225 -1.63
€g15615793 CRHR2 0.0177 1.56
€g01958295 CRIM1 0.0404 2.05
cg05507566 CRIM1 0.0152 1.75
€g23336143 CRIM1 0.0393 1.59
cg00762705 CRIM1 0.0298 1.36
€g19570155 CRIM1 0.0402 -1.38
cg01862418 CRIP1 0.0227 -2.11
€g22021934 CRK 0.0312 1.58
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€g15136870 CRLF1 0.0194 1.57
€g19525602 CRLF1 0.0360 1.44
€g13280043 CRMP1 0.0288 1.60
€g11060856 CRMP1 0.0124 1.37
€g20737500 CRMP1 0.0495 1.34
906453088 CRMP1 0.0128 -1.78
€g22164207 CRNN 0.0398 1.55
€g27582013 CROCC 0.0005 1.30
cg03073714 CRY1 0.0261 1.46
cg06452779 CRYAA 0.0169 131
cg03539747 CRYAA 0.0404 -1.40
€g09680055 CRYBB2 0.0347 1.55
€g12799739 CRYBGS3 0.0358 1.38
cg00139726 CRYGA 0.0313 -1.47
€g11942086 CRYGB 0.0369 1.583
cg07313504 CRYGC 0.0403 1.80
€g17916432 CRYGD 0.0304 1.79
€g23666844 CRYGN 0.0178 1.37
€Qg25727952 CRYL1 0.0067 1.39
€cgl16671238 CRYL1 0.0441 -1.26
cg07092805 CRYL1 0.0335 -1.34
€g22314643 CRYZL1 0.0495 -1.35
€g08324925 CSF2 0.0494 -1.51
€g26369418 CSF2 0.0398 -1.58
cg04193923 CSF3 0.0350 1.86
€g01280390 CSGALNACT1 0.0478 -1.21
€g11095122 CSGALNACT1 0.0060 -1.69
€g23014871 CSGALNACT2 0.0242 -1.74
€g18317533 CSMD1 0.0139 1.84
€cgl7817521 CSMD1 0.0075 1.48
€g22911315 CSMD1 0.0008 1.45
cg02680398 CSMD1 0.0093 1.34
910938233 CSMD1 0.0124 -1.55
€g15943335 CSMD3 0.0349 1.80
€g11478320 CSMD3 0.0490 -1.51
€cg10343391 CSNK1AlL 0.0355 1.39
cg06748147 CSNK1E 0.0245 191
€cg06129556 CSNK1G1 0.0352 1.82
cg07789225 CSNK2A1 0.0454 1.56
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cg07377098 CSNK2A2 0.0466 1.39
cg07032164 CSPG5 0.0433 1.23
€g24190223 CSPP1 0.0132 1.48
cg07896832 CSPP1 0.0262 -1.43
€g26853855 CSRNP3 0.0105 1.56
€g26994885 CSRP2 0.0250 2.11
cg06489008 CST11 0.0308 1.38
cg05057976 CST6 0.0229 2.02
915887846 CST6 0.0234 1.35
€g11835442 CST8 0.0398 1.53
€g19062478 CTBP1 0.0192 1.58
914128315 CTBP1 0.0045 1.29
€g14539247 CTBP1 0.0463 -1.40
cgl17831791 CTBP2 0.0178 2.57
cg04764907 CTBP2 0.0092 1.83
€g27485619 CTBP2 0.0420 1.71
€g15401913 CTBP2 0.0222 1.63
€g18744792 CTBP2 0.0401 1.61
cg02727811 CTBP2 0.0110 1.57
cgl7014214 CTBP2 0.0279 1.42
€g14045814 CTDSP1 0.0187 1.85
904415672 CTDSP2 0.0285 2.03
cg04787317 CTDSPL 0.0121 1.58
cg20792744 CTDSPL2 0.0070 1.57
€g18919478 CTHRC1 0.0202 2.32
€g18690705 CTNNA2 0.0098 -1.84
cg00132141 CTNNA3 0.0187 1.59
cg07495376 CTNNA3 0.0287 -1.49
911396313 CTNNBIP1 0.0243 2.25
912814199 CTNNBIP1 0.0390 1.37
cg00481227 CTNNBL1 0.0451 2.08
€g16127573 CTNND1 0.0338 1.98
€g09896686 CTNND2 0.0165 1.69
€g15975890 CTNND2 0.0208 1.23
cg04990210 CTNS 0.0444 1.33
924141382 CTPS 0.0089 -1.98
€cg01319581 CTPS2 0.0424 1.32
€g22079043 CTSD 0.0255 1.28
cg03377895 CTSO 0.0335 1.53
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€g15900387 CTSS 0.0184 -1.68
904917472 CTSZ 0.0162 -1.52
cg06125903 CTSZ 0.0006 -1.77
€g24395117 CTTN 0.0381 1.87
916061668 CTTN 0.0478 -1.52
914191688 CTTN 0.0437 -1.57
€g16373526 CTTN 0.0247 -1.63
€g12127706 CTTN 0.0080 -1.94
€g00832924 CTTNBP2 0.0375 1.67
€cg18678211 CTul 0.0045 1.58
cg10681137 CTul 0.0298 1.51
€cg00520378 CTu2 0.0131 -2.21
€g20127029 CTXN2 0.0424 1.44
cg08581745 CUBN 0.0019 1.83
911069798 CUBN 0.0005 1.81
€g26276014 CUBN 0.0458 1.33
€g05230392 CUEDC1 0.0416 1.92
€cg10303698 CUEDC1 0.0371 1.21
€cg00968616 CUEDC1 0.0473 -1.52
909606734 CUGBP1 0.0475 1.51
cg05601012 CUGBP1 0.0199 -1.24
€cg13748799 CuUGBP2 0.0220 2.07
€g10608230 CUGBP2 0.0192 1.87
€g11086547 CUGBP2 0.0456 1.22
€g19391535 CuL1 0.0346 -1.72
€g25502818 CUL3 0.0274 2.04
cg06271067 CuUL3 0.0231 -1.56
€g25451702 CUL3 0.0219 -2.36
€g02503299 CUL4A 0.0468 1.57
€g16549027 CuUL9 0.0434 1.97
cg00540828 CUX1 0.0305 2.91
€g27324804 CUX1 0.0199 2.76
901310482 CUX1 0.0446 2.15
cg06569421 CUX1 0.0394 1.96
cg15770446 CUX1 0.0471 1.76
€cg00313685 CUX1 0.0293 1.70
€g10541043 CUX1 0.0385 1.36
€g25715964 CUX1 0.0478 1.36
€g11813690 CUX2 0.0051 1.72
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€g16235197 CUX2 0.0366 1.58
€gl16619352 CUX2 0.0206 1.51
Q27476248 CUX2 0.0344 1.45
cg14550163 CUX2 0.0429 1.41
€g23438015 CUX2 0.0314 1.31
cg06584433 CuzD1 0.0065 1.43
cg04452432 CX3CL1 0.0164 1.91
€g22263059 CX3CL1 0.0179 1.22
cgl3145644 CX3CR1 0.0349 1.56
€g24130739 CX3CR1 0.0390 -1.59
cg18489289 CXCL12 0.0253 2.50
€g26718433 CXCL12 0.0491 -1.34
cg00499822 CXCL12 0.0158 -1.89
cg08313880 CXCL16 0.0495 1.43
cg13048967 CXCR1 0.0287 1.31
cgl14296598 CXCR3 0.0231 1.55
cg01178899 CXCR6 0.0156 1.57
cg07885785 CXorf21 0.0195 1.53
€g25308681 CXorf23 0.0460 1.66
cg00781978 CXorf38 0.0322 1.48
cg05172693 CXorf42 0.0250 1.64
cg00224026 CXorf48 0.0414 1.44
cg05897571 CXorf67 0.0005 1.79
cg07450902 CXXC4 0.0458 1.43
cg01008405 CXXC5 0.0477 1.76
cgl4121785 CXXC5 0.0311 1.64
€cg12597839 CYB561D1 0.0221 1.44
€g21899520 CYB5A 0.0164 1.78
cg05816157 CYB5R1 0.0156 1.91
cg05432505 CYB5R2 0.0460 -1.16
cg00859655 CYB5R2 0.0354 -1.26
cg18535283 CYB5R3 0.0171 1.59
cg10761843 CYBRD1 0.0130 1.89
€g24391128 CYFIP1 0.0297 1.73
cg07529675 CYFIP1 0.0316 1.15
€g21226024 CYFIP1 0.0101 -1.95
cg11814882 CYGB 0.0313 1.61
cg13071208 CYHR1 0.0199 1.57
cg02839896 CYHR1 0.0349 1.52
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€g25756647 CYorf15A 0.0208 -2.23
€cg05885577 CYP17A1 0.0043 2.33
€g13570656 CYP1A1 0.0052 1.80
€g23514400 CYP1A2 0.0386 1.37
€g22856324 CYP26B1 0.0151 -1.49
€cg06857304 CYP26C1 0.0209 1.52
€g17181022 CYP26C1 0.0242 131
cg04564481 CYP26C1 0.0411 -1.38
cg04321714 CYP27B1 0.0225 1.62
€g24110768 CYP27B1 0.0034 1.37
€cg20031717 CYP2C19 0.0229 -1.38
€g24857560 CYP2C19 0.0248 -1.50
€g19571004 CYP2E1 0.0054 1.70
€g14250048 CYP2E1 0.0020 1.57
€g00436603 CYP2E1 0.0031 1.41
910492511 CYP2U1 0.0180 1.70
€g20646556 CYP2W1 0.0394 1.56
€cg16182351 CYP2W1 0.0337 1.55
€cg08911208 CYP2W1 0.0366 1.43
€cg10318148 CYP2W1 0.0456 1.35
cg07449091 CYP46A1 0.0082 -1.65
cg12770336 CYP4V2 0.0037 3.31
€g27566403 CYTH1 0.0124 2.39
€g18455390 CYTH1 0.0351 1.37
cg00910029 D2HGDH 0.0407 1.57
€g11347730 D2HGDH 0.0391 1.44
€g27596729 D2HGDH 0.0433 1.39
€g22900071 D2HGDH 0.0141 1.29
€g19040077 D2HGDH 0.0489 -1.85
€cg06860998 D4S234E 0.0030 1.90
cg00993881 DAAM1 0.0115 1.77
cg04272613 DAAM1 0.0245 1.66
€g22022927 DAB1 0.0099 2.67
cg02760152 DAB1 0.0388 1.65
€g24705404 DAB1 0.0046 -1.92
€cg13537416 DAB2IP 0.0482 1.74
€g15686608 DAB2IP 0.0347 -1.57
cg00071658 DACH1 0.0265 1.49
€g24152818 DACH1 0.0294 -1.62
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cg05008070 DACT1 0.0390 2.15
€g09250072 DACT1 0.0354 -1.47
€g12446303 DACT?2 0.0252 -1.33
cg04122773 DAD1 0.0078 -1.27
€g21553656 DAG1 0.0274 2.33
€Qg27212541 DAG1 0.0438 151
€g25752272 DAK 0.0109 -1.32
€g22564695 DANDS 0.0102 1.93
901694331 DAO 0.0288 1.33
€g25362648 DAO 0.0373 1.25
cgl11374446 DAOA 0.0186 -1.67
€cg17090012 DAPK1 0.0454 1.40
908224888 DAPK3 0.0432 2.19
cg06539494 DAPKS 0.0446 1.76
€g18226382 DAPK3 0.0484 1.61
914748455 DAPK3 0.0247 1.49
€g13756932 DARS 0.0348 1.87
€g25061451 DARS2 0.0386 1.74
€cg04399147 DAXX 0.0470 2.06
€g26500914 DAXX 0.0370 1.79
cg09864211 DAXX 0.0231 1.26
911288801 DAZAP1 0.0326 2.38
€g23311195 DAZAP1 0.0359 1.41
€g10133935 DAZAP1 0.0192 -1.30
cg09055978 DAZAP2 0.0076 2.01
€cg11367973 DAZAP2 0.0120 1.74
€g13682325 DBC1 0.0416 1.55
€g18229710 DBl 0.0086 1.47
€g02808257 DBNDD2 0.0359 2.40
€Qg27647852 DBNDD2 0.0441 1.77
€g15439033 DBP 0.0360 1.79
cg13737042 DCAF10 0.0375 1.61
914412639 DCAF12 0.0195 1.583
cg02055253 DCAF4 0.0474 1.12
cg04428139 DCAF5 0.0099 1.86
914116388 DCAF5 0.0184 131
€g24155792 DCAF6 0.0014 2.45
€g27642470 DCBLD1 0.0069 -1.65
€g21263710 DCC 0.0256 1.50

218




€g25818763 DCC 0.0350 1.41
€g13396068 DCD 0.0342 -1.36
€g21729798 DCDC2 0.0239 1.80
cg09302031 DCDC2 0.0435 1.61
900293644 DCDC2B 0.0184 1.87
901011054 DCI 0.0051 1.54
cg03667040 DCLK1 0.0296 1.62
€g10272520 DCLK2 0.0070 2.74
cg02744705 DCLK2 0.0136 1.68
cg04281204 DCLRE1A 0.0396 1.39
cg04018214 DCN 0.0257 1.86
914601444 DCTN1 0.0429 1.42
€cg05973792 DCTN4 0.0076 2.24
€cg11357670 DCUN1D2 0.0307 2.64
€cg06533895 DCUN1D3 0.0492 1.42
€g13547559 DDAH1 0.0020 1.76
cg08654262 DDAH1 0.0275 1.74
cg04161526 DDAH?2 0.0008 1.98
916704889 DDAH2 0.0191 1.73
€g26978172 DDAH2 0.0220 1.71
€cg17983217 DDAH2 0.0437 1.63
€g03608520 DDAH2 0.0209 1.62
cg04074004 DDAH2 0.0448 1.60
€g14016554 DDAH2 0.0086 1.56
cg08509383 DDAH?2 0.0096 1.48
914293129 DDAH2 0.0322 1.38
cg00941576 DDAH2 0.0487 1.36
€g16359915 DDAH2 0.0351 1.23
€g12908660 DDC 0.0464 1.67
€cg04500377 DDHD2 0.0432 1.46
cg00457087 DDR2 0.0312 1.87
cg08317730 DDX12 0.0171 131
€g18897345 DDX17 0.0413 1.72
€g23516589 DDX21 0.0046 -1.88
cg04742985 DDX39 0.0283 1.30
914180491 DDX3Y 0.0378 2.78
€g08528516 DDX3Y 0.0118 -11.83
€g21196265 DDX47 0.0152 1.36
€g23225508 DDX5 0.0435 1.37
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€g25318691 DDX50 0.0335 1.44
cg07742976 DDX51 0.0200 1.79
€g13790259 DEDD?2 0.0498 -1.29
€g14013103 DEDD?2 0.0438 -1.50
€g13220900 DEF6 0.0043 2.38
€g18486815 DEF6 0.0290 2.37
cg00121465 DEF8 0.0420 1.57
cg02787689 DEFA10P 0.0108 1.30
cg07900024 DEFB116 0.0439 -1.43
cg00377916 DEFB122 0.0178 1.52
€cg17418055 DEFB124 0.0090 1.63
€g13405782 DEFB124 0.0252 1.41
€cg00938547 DEFB133 0.0055 -1.42
cg01768697 DEGS2 0.0014 1.38
€cg13413792 DENND1A 0.0279 -1.38
920978766 DENND1B 0.0026 2.00
€g14798653 DENND1C 0.0224 2.70
cg03745491 DENND1C 0.0353 2.26
cg03730946 DENND1C 0.0325 2.19
€g11599981 DENND1C 0.0437 2.02
€g26445985 DENND2A 0.0319 5.42
€cg1l3675721 DENND2A 0.0129 1.41
€cg08319291 DENND2A 0.0121 1.28
€g20970369 DENND2D 0.0399 1.42
€g19269039 DENND2D 0.0014 -2.00
€cg08864105 DENND2D 0.0379 -2.35
€g09055822 DENND3 0.0487 1.68
€g24807132 DENND3 0.0358 1.43
911217654 DENND5A 0.0374 1.28
€cg00182053 DENND5B 0.0112 1.48
cg07675337 DEPDC7 0.0374 1.78
cg09090376 DEPDC7 0.0288 151
€g00035630 DEPDCY 0.0288 1.40
€g15554941 DERA 0.0452 1.70
€cgl4754427 DERA 0.0257 1.30
€g13227481 DES 0.0220 2.44
cg01812045 DES 0.0189 1.48
€g15037663 DENAS 0.0305 1.76
cg02771464 DGCR2 0.0299 1.76
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€g02821150 DGCR9 0.0405 -1.27
cg07679948 DGKA 0.0044 2.30
€g13634319 DGKA 0.0336 -1.56
€g11193635 DGKG 0.0234 1.73
911019771 DGKI 0.0380 -1.36
€g00029246 DGKI 0.0348 -1.62
cg08470131 DGKK 0.0469 1.43
€g18568067 DGKZ 0.0223 1.48
910523319 DHRS3 0.0107 2.32
€g15540096 DHRS4 0.0138 -1.44
cg06855022 DHRS4L1 0.0461 1.40
€g00352872 DHRS7C 0.0478 1.92
cg02743878 DHRS9 0.0312 -1.59
cg04337270 DHX15 0.0343 -1.41
€g12857541 DHX15 0.0360 -1.66
€g26951554 DHX16 0.0109 1.55
€g02953457 DHX16 0.0235 1.32
€g01026796 DHX29 0.0140 1.79
910257332 DHX30 0.0365 1.60
€g22067839 DHX30 0.0417 1.45
cg01090930 DHX30 0.0393 1.41
cg07377891 DHX33 0.0086 1.33
901296694 DHX37 0.0218 1.81
€g12371895 DHX37 0.0165 1.55
cg07584066 DHX40 0.0047 1.52
€g25635591 DHX40 0.0199 -2.01
cg06757356 DIAPH3 0.0468 1.53
cg06880857 DICER1 0.0017 1.54
€cg17453374 DIO1 0.0401 1.26
€g16242219 DIO30S 0.0442 1.43
€g10191005 DIO30S 0.0268 1.34
cg14072016 DIP2C 0.0000 2.42
€g26782150 DIP2C 0.0139 2.38
cg07665134 DIP2C 0.0050 2.37
cg01573089 DIP2C 0.0098 2.29
€Q27233847 DIP2C 0.0070 2.24
€g10936057 DIP2C 0.0335 2.14
€g01263942 DIP2C 0.0182 2.12
cg00713247 DIP2C 0.0068 1.78
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cg07469445 DIP2C 0.0366 1.68
cg05903872 DIP2C 0.0144 1.67
cg10441401 DIP2C 0.0118 1.67
cg24723476 DIP2C 0.0077 1.57
cgl4773466 DIP2C 0.0388 1.56
919926144 DIP2C 0.0222 1.52
cg18502238 DIP2C 0.0239 1.52
cg17079987 DIP2C 0.0278 1.44
cg18442019 DIP2C 0.0088 1.43
923502751 DIP2C 0.0341 1.32
cg02334521 DIP2C 0.0287 1.28
cg17142816 DIP2C 0.0178 -1.26
cg24346263 DIP2C 0.0321 -1.33
cg03738915 DIP2C 0.0395 -1.36
cg10271315 DIP2C 0.0363 -1.44
cg26605865 DIP2C 0.0381 -1.47
cg17587986 DIP2C 0.0187 -1.48
cg20684696 DIP2C 0.0350 -1.54
909659208 DIP2C 0.0152 -1.65
902792136 DIP2C 0.0421 -1.73
cg25020678 DIP2C 0.0162 -1.86
cg07571638 DIP2C 0.0266 -2.24
909246948 DIRAS1 0.0150 1.46
902317907 DIRAS3 0.0018 1.50
cg09151613 DIRC3 0.0388 1.49
905502445 DIRC3 0.0106 -1.68
cg26495716 | DKFZp566F0947 0.0227 2.18
cg20985037 | DKFZp566F0947 0.0416 1.51
cg01454349 | DKFzZP686115217|  0.0390 -1.28
cg17307558 DKK2 0.0379 -1.43
cg23162647 DKK3 0.0426 1.92
cg13259205 DKK3 0.0399 1.40
cg13559439 DLC1 0.0326 1.78
cg26125690 DLC1 0.0185 1.72
cg26360930 DLC1 0.0209 1.33
cg17288288 DLEU7 0.0359 1.75
cg14716968 DLG2 0.0310 2.05
cg10946573 DLG2 0.0169 1.87
902275784 DLG2 0.0155 1.50
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cg09869678 DLG2 0.0338 -1.59
cg06786167 DLG3 0.0367 1.46
€g26367351 DLG3 0.0357 1.24
cg06421614 DLGA4 0.0043 1.60
€g12228229 DLG4 0.0317 1.39
€g18127648 DLGS 0.0169 -1.66
€g16850687 DLGAP1 0.0007 2.10
cg02709139 DLGAP2 0.0137 1.79
909418861 DLGAP2 0.0396 1.48
€cg10702238 DLGAP2 0.0260 1.45
cg24311644 DLGAP2 0.0250 1.30
€g24526596 DLGAP2 0.0208 1.30
910448111 DLGAP2 0.0267 -1.32
cg05455971 DLGAP2 0.0163 -1.35
cg01750724 DLGAP2 0.0102 -1.65
€g09180520 DLGAP3 0.0194 1.80
€g19524023 DLL1 0.0272 1.53
€g01590848 DLL3 0.0199 1.59
€g09431525 DLL3 0.0267 1.35
902374934 DLL4 0.0345 1.26
cg07130890 DLX1 0.0233 1.23
€g08092199 DLX4 0.0336 1.34
€g24546723 DLX4 0.0104 -1.65
€g20002177 DLX5 0.0082 -1.87
€g16758800 DLX6AS 0.0138 -1.31
cg08745288 DLX6AS 0.0054 -1.39
€g11683482 DMAP1 0.0243 -1.31
€g16116006 DMD 0.0437 2.00
€g24892948 DMKN 0.0123 1.79
€g17662083 DMKN 0.0309 1.54
€g21561124 DMKN 0.0464 1.27
€g12990093 DMP1 0.0435 1.78
920624886 DMPK 0.0343 1.43
cg07540629 DMPK 0.0364 -1.53
cg00290086 DMRT2 0.0395 151
914017460 DMWD 0.0313 1.47
cg07742842 DMXL1 0.0248 1.84
€g13476950 DNAH1 0.0340 1.76
€g12597309 DNAH10 0.0116 2.07
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cg00084347 DNAH10 0.0353 1.75
cgl7211612 DNAH10 0.0180 1.70
cg04471919 DNAH11 0.0235 1.80
cg09447578 DNAH11 0.0396 1.26
906255676 DNAH17 0.0434 1.57
€g18098769 DNAH17 0.0178 1.583
€g21438057 DNAH17 0.0327 1.35
€g27439292 DNAH2 0.0072 2.05
924128434 DNAH2 0.0306 1.56
cg05900058 DNAH2 0.0235 1.42
€g10016872 DNAH2 0.0301 1.38
€g25562797 DNAH2 0.0407 1.26
€g15416770 DNAH5 0.0058 2.16
€g26676090 DNAHS5 0.0111 1.70
cg07563943 DNAH5 0.0115 -1.35
910142315 DNAHG6 0.0316 2.14
€g24938560 DNAHG6 0.0391 1.68
cg00256201 DNAHG6 0.0039 1.46
924883664 DNAHS8 0.0067 1.67
€g13636817 DNAH9 0.0424 1.583
cg04975272 DNAJA4 0.0322 1.36
914644378 DNAJB5 0.0142 1.51
€g26860459 DNAJB6 0.0469 1.85
€g26668151 DNAJBG6 0.0061 1.81
€g06229455 DNAJBG6 0.0088 1.78
€cg06504624 DNAJB6 0.0222 1.62
€g20245520 DNAJBG6 0.0409 1.58
€g27023755 DNAJBG6 0.0242 1.39
920268341 DNAJBS8 0.0065 1.55
924012317 DNAJBS8 0.0425 1.20
€g23040782 DNAJC11 0.0228 1.62
€g22709811 DNAJC11 0.0028 1.62
€cg05638787 DNAJC17 0.0285 -1.39
cg03236948 DNAJC4 0.0458 1.46
€g14928319 DNAJC5B 0.0215 1.81
€g20128772 DNAJC5G 0.0011 1.98
€g21409857 DNAJC6 0.0333 1.46
cg03136712 DND1 0.0407 1.72
€g04292941 DNHD1 0.0185 2.66
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cg07814289 DNM1 0.0394 1.66
€g09530594 DNM2 0.0466 1.46
€g21450888 DNM3 0.0179 2.52
cg07802362 DNM3 0.0308 1.68
902633729 DNM3 0.0200 1.57
€g18522740 DNMBP 0.0249 2.05
€g26002091 DNMBP 0.0359 1.59
cg05896193 DNMT3A 0.0233 1.99
902746110 DNMT3A 0.0490 1.94
€g11343289 DNMT3A 0.0302 1.93
cg17137500 DNMT3A 0.0012 1.57
€g05544807 DNMT3A 0.0384 1.32
€g05652528 DNMT3A 0.0360 1.32
cg00856404 DNMT3A 0.0426 -1.27
€cg00050692 DNMT3A 0.0347 -1.66
€g27237537 DNMT3L 0.0084 1.70
€g26508812 DOC2A 0.0236 1.54
cg04502620 DOC2A 0.0253 1.52
€g17689490 DOCK1 0.0157 -2.01
€cg15773893 DOCK10 0.0463 1.93
€gl16277944 DOCK2 0.0037 1.86
€cg04853571 DOCK2 0.0018 -1.70
€g05301500 DOCK3 0.0008 1.59
€g18501026 DOCK3 0.0399 1.26
€g13302785 DOCK3 0.0497 -1.82
904162299 DOCK4 0.0021 2.25
€g10339775 DOCK4 0.0350 -1.33
cg05039382 DOCK5 0.0463 1.88
€g25981678 DOCKS5 0.0162 161
€g24878478 DOCK6 0.0138 1.65
€g23058652 DOCKG6 0.0095 1.49
€g16624069 DOCK9 0.0340 2.58
€g21712331 DOCK9 0.0151 2.45
€g27518324 DOCK9 0.0261 2.15
€g10803243 DOCK9 0.0074 1.45
914659511 DOCK9 0.0199 1.39
€g18642369 DOCK9 0.0167 -1.59
€g23950714 DOKS 0.0202 -2.60
€g10453071 DOK4 0.0237 2.26
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€g13890379 DOK®6 0.0107 -1.43
908644045 DOK7 0.0114 -1.71
€g13854495 DOLPP1 0.0378 1.94
cg02919814 DOPEY2 0.0104 2.11
€g13640804 DOTI1L 0.0456 1.81
€g13643356 DOTI1L 0.0424 1.60
€g13978352 DPCR1 0.0273 1.28
cg05347456 DPEP1 0.0426 1.93
€g08984500 DPEP1 0.0062 1.50
cg07299526 DPEP1 0.0081 1.42
€g26384993 DPF3 0.0476 1.73
€g20502080 DPF3 0.0487 -1.42
€g00014900 DPH2 0.0341 2.01
cg04205769 DPH5 0.0087 1.96
914132536 DPM2 0.0190 1.35
€cg06434470 DPP6 0.0152 1.77
cg07915562 DPP6 0.0067 1.65
€g19426413 DPRXP4 0.0379 -1.52
€g26220985 DPT 0.0243 1.66
916107907 DPY19L2P2 0.0386 -1.23
cg00470636 DPYSL2 0.0311 2.46
€cg06250135 DPYSL2 0.0182 1.50
908216304 DPYSL2 0.0316 1.47
cg04185123 DPYSL3 0.0031 1.59
€g18604568 DPYSL3 0.0016 151
€g02503633 DPYSL4 0.0163 1.39
€g24544105 DQX1 0.0403 1.39
€g21013206 DRD2 0.0398 1.48
€g26358350 DRD3 0.0446 1.48
€g08852963 DRD3 0.0001 1.42
€g18356799 DSC1 0.0029 1.32
€g21040814 DSCAM 0.0036 2.95
cg06074801 DSCAM 0.0330 1.62
cg08729447 DSCAM 0.0436 1.47
€g14603539 DSCAM 0.0124 -1.50
€g21533830 DSCAML1 0.0266 1.43
€g12985204 DSCAML1 0.0250 1.42
cgl7677487 DSCAML1 0.0125 1.33
902161761 DSCC1 0.0339 1.19
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cg01481690 DSCR3 0.0055 1.58
€g16886987 DSCR6 0.0493 151
cg00129811 DSE 0.0442 1.74
€g27422507 DSG2 0.0207 -1.34
cg07824897 DST 0.0454 2.34
910762047 DST 0.0421 2.15
€g10905876 DST 0.0149 1.74
cg05800082 DST 0.0481 1.65
915710961 DST 0.0497 1.55
€g02953769 DST 0.0059 -1.49
€cg17759095 DST 0.0112 -2.79
€cg17499719 DSTN 0.0460 1.60
920414749 DSTYK 0.0345 -1.16
€g21010701 DTHD1 0.0230 -1.81
905629781 DTNA 0.0190 2.10
911948301 DTNB 0.0269 1.32
€g11938455 DTNBP1 0.0098 151
cg00012343 DTNBP1 0.0236 -1.40
€g27331495 DTWD2 0.0076 1.72
€cg15117895 DTWD2 0.0485 -1.25
cg01313387 DTX1 0.0008 2.30
€g17955329 DTX1 0.0023 1.96
904562491 DTX1 0.0370 1.48
€g23191072 DTX2 0.0211 1.74
cg01243513 DTX3 0.0361 1.30
€g08628580 DTX4 0.0359 1.47
924414737 DTYMK 0.0405 1.75
cg02823437 DTYMK 0.0242 1.64
910201668 DUOX1 0.0319 1.45
903404726 DUPD1 0.0134 1.97
€g03943605 DUPD1 0.0259 1.74
cg08995871 DUPD1 0.0450 -2.28
€g19576556 DUSIL 0.0258 1.76
€g06575692 DUS2L 0.0250 -1.72
cg00593243 DUSP1 0.0409 2.12
€cg10837843 DUSP1 0.0214 -1.76
€cg11709896 DUSP13 0.0442 2.76
€g11612555 DUSP13 0.0316 1.75
€g12256803 DUSP13 0.0390 1.45
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€g23645149 DUSP14 0.0078 1.66
€g23320499 DUSP16 0.0012 1.97
€g22916586 DUSP16 0.0263 1.70
€g23659957 DUSP16 0.0129 1.34
€g09641215 DUSP18 0.0161 1.28
€g25708912 DUSP21 0.0405 1.30
€g13719228 DUSP22 0.0171 -1.51
cg13231131 DUSP27 0.0143 1.62
€g19622662 DUSP27 0.0129 -1.25
€g18432895 DUSP4 0.0442 -1.50
cg07151117 DUSP4 0.0405 -1.71
920722088 DUSP6 0.0429 1.69
902604225 DUSP7 0.0212 1.81
cg01248810 DYDC1 0.0339 1.63
€g18396533 DYDC2 0.0264 1.32
€g23865597 DYM 0.0224 1.83
€g19733938 DYNC1H1 0.0417 1.79
€g14129790 DYNC1H1 0.0212 1.56
€cg04884313 DYNC1H1 0.0177 1.42
€g23975973 DYNC1I1 0.0080 1.60
€g10881773 DYNC1I1 0.0416 1.39
€cg15172785 DYNC2H1 0.0250 1.88
€cg05720573 DYNLT3 0.0404 1.43
cg27078727 DYRK2 0.0448 1.96
cg06270401 DYRK4 0.0305 -1.32
€g13066889 DYSF 0.0236 1.84
cg07138437 DYSF 0.0109 1.49
cg04194341 DZIP1 0.0017 1.77
€g23232188 EAF2 0.0207 -1.15
€g00210856 EBF1 0.0057 -1.52
€g09559189 EBF2 0.0377 2.20
cg05748163 EBF2 0.0197 1.96
905636467 EBF3 0.0467 1.59
€g12216863 EBF3 0.0311 1.53
€g20036706 EBF3 0.0331 1.36
cg07256869 EBF3 0.0100 1.35
€g12509733 EBF3 0.0473 1.30
cgl17726092 EBF3 0.0413 1.20
910151454 EBF3 0.0270 -1.52
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cg00066722 EBNA1BP2 0.0131 1.49
€g20015787 ECE1 0.0487 -1.27
€g11755372 ECE2 0.0066 1.50
€g25560398 ECEL1P2 0.0397 1.58
€g04064050 ECHDC1 0.0019 2.54
914039246 ECHDC2 0.0185 1.46
€g24508475 ECHDC2 0.0084 1.39
€g26182964 ECHS1 0.0362 1.77
910334976 ECHS1 0.0220 1.46
€g24142713 ECSCR 0.0128 1.34
€g16982077 ECSCR 0.0443 1.29
€cg00309965 ECSCR 0.0456 -1.60
€cg05729352 EDAR 0.0444 1.45
€cg11917413 EDAR 0.0160 1.35
€g10238302 EDAR 0.0319 -1.29
€g09395969 EDCA4 0.0372 1.67
cg01586768 EDC4 0.0315 1.41
€g15589582 EDEM1 0.0167 1.56
901072952 EDIL3 0.0468 1.30
€g21862529 EDN2 0.0478 1.60
€cgl12120741 EDNRB 0.0055 2.05
910764762 EDNRB 0.0486 2.00
€g13866767 EDNRB 0.0371 1.83
€g25485651 EEAl 0.0368 1.45
€g23851167 EEF1A2 0.0161 2.01
€g19089985 EEF1A2 0.0280 1.43
€g10298205 EEF1D 0.0094 1.34
€g25127011 EEF1DP3 0.0492 -1.33
€g20780880 EEF1E1l 0.0420 1.35
914073716 EEF1G 0.0469 1.55
cg11272616 EEF2 0.0483 1.36
€g18041435 EFCAB1 0.0233 -1.44
€g21307723 EFCAB2 0.0237 -1.57
cg05385513 EFEMP1 0.0037 1.98
€g21199495 EFNA3 0.0380 -1.45
€g24728949 EFNAS 0.0177 191
€g22036140 EFNB1 0.0197 1.38
cg17011964 EFNB2 0.0346 1.47
€Qg26273417 EFNB2 0.0188 -1.71

229




€g11909989 EFR3A 0.0044 1.36
901676918 EFR3A 0.0084 -1.66
€g22900681 EFR3B 0.0303 1.97
€cg20473374 EFR3B 0.0203 -1.54
917606785 EFS 0.0042 1.52
€g08529852 EGFL7 0.0460 -1.28
€g02499608 EGFLAM 0.0383 1.54
€g20062492 EGFR 0.0500 -1.44
€g21901928 EGFR 0.0186 -1.60
€g18979762 EGLN1 0.0440 2.18
€g10585486 EGLN2 0.0025 1.46
€cg04194821 EGLN3 0.0309 1.80
cg00883311 EHBP1 0.0459 -1.38
€g24001468 EHBP1 0.0399 -1.42
€g21135330 EHBP1 0.0311 -1.44
€cg12758867 EHBP1L1 0.0181 1.54
cg07674570 EHBP1L1 0.0255 1.46
€g23881697 EHD1 0.0286 1.88
€g13067095 EHD1 0.0382 1.55
€g01559302 EHD2 0.0266 2.50
cg08568549 EHD2 0.0259 1.34
€g18560551 EHF 0.0315 1.65
€g13437341 EHMT1 0.0249 -1.51
€g02917399 EHMT2 0.0000 1.82
cg06411506 EHMT?2 0.0008 1.60
906398287 EHMT2 0.0096 1.50
cg05425464 EHMT2 0.0384 -1.55
cg06731904 EIF2AK1 0.0220 1.80
901081584 EIF2AK4 0.0378 1.74
€g00755505 EIF2AK4 0.0121 -1.69
cg01110312 EIF2B1 0.0017 1.73
€cg16604218 EIF2B3 0.0339 1.84
901928574 EIF2C1 0.0365 1.17
€g25922279 EIF2C2 0.0490 2.88
€g24251448 EIF2C2 0.0222 2.68
€g01980793 EIF2C2 0.0298 1.97
€g27005749 EIF2C2 0.0447 1.84
€cg10720646 EIF2C2 0.0022 1.65
€g15936375 EIF2C2 0.0313 1.59
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cg04047726 EIF2C2 0.0482 1.57
914650175 EIF2C2 0.0053 1.56
€cg20577333 EIF2C2 0.0376 1.21
€g27319710 EIF2C2 0.0096 -1.71
€g16782524 EIF2C2 0.0395 -1.91
902639366 EIF2C4 0.0319 161
€cg16431810 EIF3B 0.0290 1.34
€g26826183 EIF3G 0.0301 1.47
905328461 EIF3G 0.0265 1.43
€g09520498 EIF3IP1 0.0095 1.50
€g16547235 EIF4A1 0.0258 2.10
€g22375009 EIF4A3 0.0254 1.66
€g25444839 EIF4E1B 0.0077 -1.88
€g09429735 EIF4E3 0.0492 -1.87
916448037 EIF4AEBP2 0.0089 1.88
919116023 EIF4G1 0.0434 2.28
€g23189692 EIF4G1 0.0437 1.90
€g14531026 EIF4G1 0.0257 1.49
908822118 EIF4G1 0.0331 1.39
€g13093023 EIF4G3 0.0397 1.50
€g13429435 EIF5AL1 0.0437 1.65
€g19391583 EIF5B 0.0467 1.60
€g19590914 ELAVL1 0.0208 1.51
€g26278134 ELAVL1 0.0305 1.42
cg08498475 ELAVL3 0.0160 2.46
€g22730029 ELF1 0.0286 1.67
€g12691679 ELF1 0.0220 1.44
€g13502592 ELFN1 0.0348 1.86
€g18152276 ELFN2 0.0285 1.46
€cg04350311 ELFN2 0.0337 1.40
€g24265865 ELK1 0.0281 -1.79
€g11855693 ELKS 0.0038 1.98
€g14265043 ELK3 0.0032 1.94
€g21173239 ELKS 0.0309 1.48
cg08126603 ELKS 0.0401 -1.31
€g26245202 ELK4 0.0047 1.85
cg03721017 ELL 0.0430 1.20
cg00335744 ELL2 0.0337 1.46
€g16998950 ELL2 0.0149 -1.75

231




€g12799666 ELL3 0.0159 1.82
€g24799830 ELMO1 0.0016 1.65
cg05481217 ELMO1 0.0427 1.35
€g17592875 ELMO1 0.0011 -1.54
€cg03431585 ELMO2 0.0350 1.48
€g04505809 ELMO3 0.0387 1.74
€g25587920 ELMOD3 0.0433 -1.51
€g19229215 ELN 0.0129 1.64
€cg00431050 ELOVL3 0.0388 1.32
cg02859516 ELOVLG6 0.0354 1.66
€g17363943 ELOVLG6 0.0209 1.62
€g19404979 ELSPBP1 0.0270 -1.30
€g24225051 EMCN 0.0061 -1.63
cg05065078 EMILIN1 0.0457 1.27
€cg03459531 EMILINS 0.0326 -1.50
€g21184415 EMILINS 0.0290 -1.59
€g26023228 EML1 0.0290 1.42
€g15243721 EML4 0.0442 1.41
€cg04768463 EML6 0.0415 1.56
€g21308575 EMR1 0.0232 -1.40
€g18093635 EMR2 0.0103 1.49
€g14845689 EMX2 0.0375 -1.56
€g20038591 EMX2 0.0139 -1.57
cg13574488 EMX2 0.0135 -1.71
cg05036106 EMX20S 0.0338 1.35
€cgl17167253 EN1 0.0076 2.67
cg01165776 EN1 0.0391 2.23
€g20248516 EN1 0.0167 2.17
€g22970357 EN1 0.0092 2.06
€g21215767 EN1 0.0166 1.96
cg02739346 EN1 0.0273 1.89
€g16794506 EN1 0.0440 1.78
€g10895452 EN1 0.0042 1.71
€g19613432 EN1 0.0166 1.66
€g18962237 EN1 0.0460 1.39
cg07419575 EN1 0.0019 1.36
€g20547407 EN2 0.0217 -1.49
€g12242086 EN2 0.0402 -1.59
€g22461324 EN2 0.0151 -1.61
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€g23466418 EN2 0.0127 -2.38
€g09134794 EN2 0.0166 -2.72
€cg18317531 ENAH 0.0376 151
cg08040395 ENGASE 0.0093 1.83
€g25879946 ENGASE 0.0405 1.583
910313368 ENO1 0.0129 1.35
cg05134796 ENOPH1 0.0385 -1.40
€g26023939 ENOX1 0.0006 3.12
€g13578043 ENOX1 0.0055 1.54
€g10201400 ENOX1 0.0045 1.48
€cg14041338 ENOX1 0.0077 -1.77
901372992 ENOX2 0.0148 1.41
cg08867267 ENOX2 0.0125 -1.36
€g15810415 ENPEP 0.0377 1.88
cg08310176 ENPEP 0.0143 1.85
€g22888902 ENPEP 0.0093 1.64
€g23725583 ENPP2 0.0054 1.54
cg09444531 ENPP2 0.0182 -1.84
€g25606773 ENPP4 0.0058 1.55
911147155 ENSA 0.0416 1.66
€g16971668 EOMES 0.0492 1.59
€g16086579 EP400 0.0028 1.75
€g05210398 EP400 0.0113 1.73
€g22788646 EP400 0.0031 1.32
ch.12.2884971R EP400 0.0165 -1.61
€g11289234 EP400NL 0.0235 1.40
cg07901411 EPAS1 0.0099 1.68
€g12608132 EPAS1 0.0125 151
€cg00988806 EPB41 0.0021 1.51
€g25727366 EPB41 0.0498 -1.28
€g14847662 EPB41L2 0.0283 1.79
cg06458086 EPB41L2 0.0397 1.65
€g21787560 EPB41L2 0.0264 1.583
€g16541222 EPB41L4A 0.0389 1.22
cg04486725 EPB41L4A 0.0452 -1.33
€g23205365 EPB41L5 0.0438 1.54
€g03905369 EPB41L5 0.0280 1.43
cg18431127 EPB42 0.0194 -1.43
€g24916165 EPCAM 0.0224 1.79
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€g12158389 EPHA10 0.0431 1.23
cg01379846 EPHA10 0.0135 1.22
€g22874802 EPHAZ2 0.0218 1.81
€g26371327 EPHAZ2 0.0062 1.37
924494577 EPHA2 0.0318 1.29
€g22888848 EPHA4 0.0016 -1.83
cg00177127 EPHAS 0.0154 1.66
€g23660155 EPHAS 0.0144 1.26
€g15597364 EPHAS 0.0220 -1.65
€cgl17786845 EPHB1 0.0308 1.93
cg07049323 EPHB1 0.0036 1.74
€g22493616 EPHB4 0.0451 1.76
910378735 EPHB6 0.0354 1.59
cg03337430 EPHX1 0.0397 2.16
€g05935800 EPHX1 0.0357 1.78
924607398 EPM2AIP1 0.0422 1.38
€g19437852 EPN1 0.0478 1.56
cg04411166 EPN1 0.0381 1.54
€cg03705558 EPN2 0.0329 1.85
914475913 EPPK1 0.0284 1.41
€g21139368 EPPK1 0.0008 1.36
905253226 EPPK1 0.0293 1.23
€g24071007 EPRS 0.0272 1.47
€g15390741 EPS15 0.0098 1.55
€cg17469934 EPS8L2 0.0456 1.81
914135214 EPS8L2 0.0174 1.49
€g11228197 EPS8L2 0.0258 -1.34
cg06146977 EPSTI1 0.0105 2.03
cg07115820 EPX 0.0143 161
€g13734043 EPX 0.0434 1.58
€g27058882 ERAL1 0.0294 1.35
€cg06163534 ERAS 0.0131 1.42
€g19457603 ERBB2 0.0356 1.43
€g26041593 ERBB2 0.0405 1.38
€g19258882 ERBB3 0.0473 1.65
€g25300234 ERBB4 0.0160 -1.47
cg07813377 ERC1 0.0089 2.57
€g19791379 ERC1 0.0135 1.76
901849845 ERC1 0.0486 1.25
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cg03507641 ERC1 0.0307 -1.81
924436196 ERC2 0.0425 1.34
cgl17212420 ERCC2 0.0306 1.23
€g21578987 ERG 0.0175 1.61
€g16119483 ERGIC1 0.0293 2.16
€g26432459 ERGIC1 0.0390 1.47
€g18237548 ERI1 0.0141 1.70
€g15833565 ERI3 0.0284 1.86
€g19711800 ERI3 0.0342 1.47
€g13451048 ERI3 0.0477 1.44
€g12643917 ERI3 0.0010 -2.20
€cg08885114 ERICH1 0.0398 1.94
€cgl6779811 ERICH1 0.0436 1.33
€g18002480 ERICH1 0.0470 -1.40
€g08223760 ERMAP 0.0042 1.67
cg02757236 ERMN 0.0387 -1.71
€g13643006 ERMP1 0.0269 1.81
€g23702945 ERN1 0.0118 1.75
€g22733207 ESD 0.0041 -1.31
910631947 ESM1 0.0287 1.62
cg06085683 ESPN 0.0098 1.68
€g00248454 ESPN 0.0344 1.30
€g15871206 ESPNL 0.0372 -1.87
cg01260170 ESPNP 0.0148 1.63
cgl7706972 ESR1 0.0364 1.81
cg07746998 ESR1 0.0358 1.77
cg07671949 ESR1 0.0475 1.54
€g23051372 ESRP1 0.0408 1.65
€g18565355 ESRP1 0.0313 1.50
€Q27217214 ESRP2 0.0402 1.71
€g16562724 ESRP2 0.0438 -1.31
cg04190578 ESRRB 0.0382 1.26
cg07479303 ESRRG 0.0221 1.46
cg02427468 ESYT2 0.0282 2.06
€g22480109 ESYT2 0.0270 1.65
921464115 ESYT3 0.0088 1.47
€g16545821 ETNK?2 0.0474 1.39
cg06390643 ETVS 0.0334 -1.78
cg07540542 ETV7 0.0256 1.58
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cg01561200 EVI5 0.0411 1.73
911765913 EVI5L 0.0379 1.54
cg00032701 EVI5SL 0.0161 1.44
cg01013054 EVPL 0.0144 1.33
902582391 EVPL 0.0148 1.32
913013841 EVPLL 0.0017 -1.85
cg08787251 EVX1 0.0268 -1.32
€cg17526483 EVX1 0.0426 -1.37
€g20801476 EVX1 0.0262 -1.57
cg08865099 EVX1 0.0382 -1.59
cg06544111 EVX1 0.0220 -1.64
€g27100227 EVX1 0.0359 -1.69
€g24351767 EWSR1 0.0233 -1.52
€g11619782 EXD3 0.0140 -1.21
921643841 EXOC2 0.0332 1.75
€g21084119 EXOC2 0.0156 1.46
cg01870519 EXOC2 0.0075 -1.58
cg00077426 EXOC3 0.0264 1.44
901397449 EXOC3L 0.0010 1.35
€cg03338527 EXOC4 0.0304 1.81
€g12115087 EXOC4 0.0300 1.50
€g18021785 EXOC4 0.0388 -1.33
€g11309785 EXOC6B 0.0061 2.58
cg05146330 EXOC7 0.0291 1.39
€g19356515 EXPH5 0.0235 2.09
cg07059925 EXPH5 0.0385 1.90
€g10022155 EXPH5 0.0021 1.68
€g21560076 EXPH5 0.0476 1.40
€g23554164 EXT1 0.0439 1.57
€g11592677 EXT1 0.0378 1.583
€g02925848 EXT1 0.0177 -1.58
€g25700686 EYAl 0.0018 2.34
€cg04548096 EYA4 0.0120 2.13
cg08885224 EYA4 0.0365 2.05
€g15865026 EYA4 0.0262 1.99
911299334 EYS 0.0295 -1.16
€g12893852 EZH1 0.0196 191
€g16349616 EZR 0.0354 1.83
€g26608199 F10 0.0222 1.53
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€g14904725 F10 0.0022 1.49
€g20012024 F11R 0.0293 1.48
cg06625767 F12 0.0028 -1.74
cg05211836 F2RL3 0.0057 -1.76
€g19937331 F3 0.0443 1.47
€g08653021 F5 0.0301 1.74
cg09470963 F5 0.0034 1.17
cg00732591 F7 0.0464 1.36
912130976 FAAH2 0.0057 1.30
€g24933157 FABP1 0.0046 1.44
€g19422565 FABP4 0.0186 1.68
914152613 FABP4 0.0057 1.60
cg07591530 FABP6 0.0475 1.19
€g13599007 FABP6 0.0138 -1.42
€g18068832 FADSG6 0.0406 1.25
911853963 FADSG6 0.0275 1.22
€g21406811 FAF1 0.0337 1.69
Cg27663476 FAH 0.0250 1.72
917460386 FAIM3 0.0202 -1.76
cg05009047 FAM100A 0.0151 1.85
cg04735948 FAM100A 0.0205 1.23
903608224 FAM101A 0.0435 2.07
€g26516080 FAM101A 0.0019 1.57
€g25463779 FAM101A 0.0395 -1.39
€g23015327 FAM101B 0.0060 1.79
€g12805515 FAM101B 0.0383 1.36
cg06096805 FAM102A 0.0057 1.92
€g25766534 FAM104B 0.0441 1.70
€g27119063 FAM107B 0.0035 1.32
€cg03939371 FAM108A1 0.0492 1.32
€g13026773 FAM108C1 0.0493 2.04
cg08057985 FAM109B 0.0365 1.55
€g09876992 FAM109B 0.0346 1.38
€g10636447 FAM110A 0.0321 -2.02
cg05237114 FAM110B 0.0435 1.90
914012365 FAM110B 0.0153 -1.38
cg07058971 FAM110C 0.0179 1.51
€g18529243 FAM111A 0.0062 1.52
901285862 FAM114A2 0.0083 1.82
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€g12060800 FAM119B 0.0352 1.42
904953348 FAM120B 0.0387 1.80
cg09038535 FAM120C 0.0383 1.82
cg01093878 FAM123C 0.0229 1.78
906959251 FAM124A 0.0203 1.27
914215515 FAM125B 0.0473 1.93
€g13493620 FAM125B 0.0335 1.33
€g25452503 FAM126A 0.0266 1.79
904231677 FAM129A 0.0190 1.80
€g13521205 FAM129B 0.0070 1.33
cg08075452 FAM131A 0.0307 1.48
€cg15582176 FAM132A 0.0172 1.43
€cg00461022 FAM134B 0.0132 -1.88
€g11122195 FAM134C 0.0232 1.25
906276653 FAM135B 0.0114 -1.35
€g08267300 FAM138B 0.0197 1.25
cg05207077 FAM138D 0.0259 1.49
€g02969408 FAM138E 0.0324 1.35
cg07213482 FAM13A 0.0342 1.85
911448557 FAM13C 0.0349 2.58
€g08968222 FAM13C 0.0234 1.74
€cg18788741 FAM150A 0.0263 1.83
€cg13707189 FAM154A 0.0106 1.89
cg01403030 FAM154A 0.0494 -1.62
€g20343827 FAM155A 0.0119 1.81
€g23511851 FAM155A 0.0187 1.45
€cg17571933 FAM157A 0.0421 1.39
€g14008164 FAM157B 0.0280 1.49
€g12527995 FAM159A 0.0257 -1.55
€g18909711 FAM159B 0.0222 -1.35
cg01217350 FAM160A1 0.0277 -1.43
€g05399210 FAM162B 0.0133 1.45
903662217 FAM165B 0.0475 1.21
cg03605420 FAM169A 0.0133 -1.31
cg06903010 FAM170A 0.0364 1.55
€g26930408 FAM170B 0.0341 1.55
€g16923137 FAM171A1 0.0304 1.93
€g26852723 FAM171A1 0.0084 1.53
€g26200347 FAM171A1 0.0298 1.28
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€g11794769 FAM171B 0.0018 1.95
€g12950181 FAM172A 0.0011 2.52
cg03758697 FAM174B 0.0239 1.75
cg20706778 FAM176A 0.0432 1.45
€g25553279 FAM179A 0.0462 1.68
€g19689368 FAM180A 0.0337 1.77
€g10930027 FAM180B 0.0115 1.82
€g13999086 FAM180B 0.0443 1.78
€g19775206 FAM181A 0.0392 2.29
€g26267081 FAM181A 0.0107 1.48
cg08299672 FAM184A 0.0075 1.84
914413700 FAM184A 0.0398 1.67
€cg15017067 FAM184B 0.0319 1.66
€g04450456 FAM184B 0.0482 1.64
€g12687090 FAM184B 0.0343 -1.30
903109964 FAM186B 0.0327 1.34
€g13749169 FAM189A1 0.0461 1.60
€g11166299 FAM189A1 0.0446 1.29
€g14353958 FAM189A2 0.0294 1.52
€g13067139 FAM189B 0.0477 1.61
€g15374027 FAM18B2 0.0054 -1.71
€cg00097088 FAM193A 0.0492 1.73
901537369 FAM193A 0.0201 1.68
€g15740979 FAM193B 0.0330 1.35
cg07427211 FAM195A 0.0380 2.02
€cg00117965 FAM195A 0.0480 -1.32
€g18932278 FAM196B 0.0226 2.14
cg09143964 FAM196B 0.0476 1.33
€Q27423228 FAM198A 0.0399 1.54
€g05883695 FAM198A 0.0212 1.39
cg17150789 FAM198A 0.0245 -1.46
€g14796908 FAM198B 0.0163 -1.70
€g22706186 FAM19A1 0.0245 2.36
cg03530364 FAM19A1 0.0267 1.50
cg09741713 FAM19A2 0.0432 1.23
€g26190476 FAM19A3 0.0157 1.79
€g23746359 FAM19A3 0.0079 1.46
€g14026113 FAM19A5 0.0358 1.85
€g15187790 FAM19A5 0.0191 1.67
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€g22881033 FAM19A5 0.0466 1.54
911562401 FAM19A5 0.0264 1.35
€g21564495 FAM19A5 0.0373 1.28
€g24064639 FAM20A 0.0298 1.42
€cg01896517 FAM20C 0.0440 -1.41
€g11991942 FAM20C 0.0266 -1.67
cg06279274 FAM24B 0.0138 1.57
€g23741330 FAM26E 0.0054 1.59
904656424 FAM38A 0.0410 1.64
cg09156721 FAM38A 0.0336 1.34
cg00936187 FAM38A 0.0376 1.31
€g23657639 FAMS38A 0.0049 1.30
€g09854828 FAMS38A 0.0354 -1.62
cg08871244 FAM38A 0.0139 -1.81
912673429 FAM38B 0.0154 191
€g00525823 FAM38B 0.0256 1.78
€g20851748 FAM38B 0.0484 1.60
€g23396935 FAM3A 0.0157 1.43
€cg08089513 FAM3B 0.0235 1.48
€g05494790 FAM3C 0.0078 1.94
cg16075641 FAM46D 0.0300 -1.37
€g09324018 FAMA49A 0.0098 161
€g25020293 FAM49B 0.0367 -1.48
cg04951476 FAM50B 0.0415 -1.51
cg07765262 FAM53A 0.0453 1.82
€g03256601 FAMS3A 0.0301 1.25
€g20435097 FAM53B 0.0363 1.79
€g00232952 FAM59A 0.0413 -1.97
€cgl4741228 FAMGOA 0.0314 -1.45
€cg03935116 FAMGOA 0.0440 -1.56
cg01930719 FAMG5A 0.0488 2.15
cg09906145 FAMG5A 0.0315 2.05
€cQ27214774 FAMG65C 0.0317 1.65
€g16326902 FAM65C 0.0134 1.25
€g14752069 FAM66D 0.0459 1.37
€cg00510689 FAM71B 0.0262 -1.46
€g16689937 FAM71D 0.0347 1.583
€g12093936 FAM72A 0.0148 1.66
€g22940268 FAM73A 0.0371 -1.91
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cg07523904 FAM73B 0.0495 1.57
€g26062172 FAM81B 0.0282 1.67
cg05761971 FAM82A1 0.0371 1.48
€g27053337 FAM83A 0.0159 1.25
920218614 FAMB83A 0.0059 -1.43
€g20920419 FAM83C 0.0091 131
€g18885992 FAM83E 0.0297 1.97
€g16636612 FAM83E 0.0344 1.64
€g22054580 FAM83H 0.0162 1.32
cg03374695 FAM84B 0.0216 1.25
€g25515776 FAM86B1 0.0348 1.60
cg03871162 FAM8A1 0.0167 1.47
€cg03068319 FAM8A1 0.0272 1.47
€g15893108 FAM90A13 0.0343 1.71
€g26560068 FAM90A7 0.0412 1.43
€g21482019 FAM90A7 0.0480 -1.16
€g02687026 FAM92B 0.0340 -1.53
€g12593296 FAM96A 0.0426 1.59
€g26785230 FAM96B 0.0257 1.28
cg00600110 FAMO9A 0.0161 -1.31
€g26953856 FAM9A 0.0471 -1.43
€g02025206 FAMOB 0.0164 1.35
€g13633659 FANCC 0.0218 1.48
cg03591467 FAP 0.0213 1.72
cg04981208 FAP 0.0345 -1.36
€cg17505155 FARP1 0.0152 2.67
€g15185986 FARP1 0.0256 1.88
€g20750642 FARP1 0.0254 1.85
914789645 FARP1 0.0081 1.78
924014538 FARP1 0.0134 1.62
cg17802364 FARP1 0.0203 1.33
cg06463097 FASN 0.0184 1.57
€cg05157970 FASN 0.0098 1.38
€g27485530 FASN 0.0159 1.27
cg03930004 FASTK 0.0024 2.32
€g15922246 FASTK 0.0160 2.05
918443486 FASTK 0.0195 1.43
cg05495391 FASTKD3 0.0019 1.44
€g25123881 FAT1 0.0409 -1.42
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€g26160189 FAT1 0.0268 -1.53
901483139 FAT1 0.0279 -2.29
cg04373334 FAT4 0.0256 1.47
€g24899995 FBF1 0.0277 1.33
€g25950100 FBF1 0.0019 1.28
911957481 FBL 0.0363 2.81
€g13173552 FBLIM1 0.0042 -1.47
€g16604516 FBLN2 0.0286 1.47
€cgl14974772 FBLNS 0.0002 2.32
€cg17057892 FBLNY 0.0136 1.69
€g21011649 FBN1 0.0175 1.68
921406786 FBN1 0.0315 1.43
€g25406989 FBN1 0.0377 1.42
cg03700001 FBRSL1 0.0465 1.78
€g19510206 FBRSL1 0.0329 1.64
€g24780570 FBRSL1 0.0085 1.51
€g06553975 FBRSL1 0.0035 1.43
€g14034782 FBRSL1 0.0483 1.39
€g04065880 FBRSL1 0.0495 -1.48
cg05671644 FBXL13 0.0462 -1.52
€g27647054 FBXL16 0.0137 1.33
924160371 FBXL17 0.0014 241
cg07423939 FBXL17 0.0416 1.60
€g11800390 FBXL18 0.0202 1.74
cg04590605 FBXL18 0.0147 1.38
€cg00171459 FBXL18 0.0195 -1.46
cg04220072 FBXL19 0.0343 131
€g19241168 FBXL2 0.0076 1.27
€g26106149 FBXL4 0.0266 1.18
902630888 FBXLS 0.0465 1.42
€g05494008 FBXL6 0.0192 -1.49
cg03753385 FBXL6 0.0280 -1.89
€Qg25623727 FBXL7 0.0254 2.14
€g12783346 FBXO11 0.0362 1.40
cg08820801 FBXO17 0.0290 1.43
€g24010336 FBXO17 0.0202 1.39
€g12955539 FBXO17 0.0247 -1.59
€g12219469 FBXO18 0.0122 1.93
€g24878594 FBXO2 0.0337 2.20
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€g19095000 FBXO2 0.0036 -1.38
cg01817067 FBXO21 0.0018 1.83
€g25143871 FBXO21 0.0354 -1.54
€g20237920 FBX0O220S 0.0335 -1.61
€g02239453 FBXO3 0.0132 1.84
€g26064247 FBXO3 0.0344 1.43
€g27322071 FBXO31 0.0221 1.62
€cg12786198 FBXO34 0.0348 1.92
€g23700125 FBXO43 0.0431 1.59
cg09723184 FBXOA43 0.0234 1.48
cg05796704 FBXO44 0.0008 2.03
€cg06848073 FBXO44 0.0069 1.67
€g00105400 FBXO46 0.0310 1.27
€g16662451 FBXW10 0.0314 1.81
905127924 FBXW10 0.0453 1.29
€cg04973915 FBXW11 0.0193 1.56
€g17969271 FBXW11 0.0487 1.39
cgl13277254 FBXW11 0.0199 1.21
€g15996914 FBXW11 0.0270 -1.76
902652344 FBXW2 0.0137 2.34
€g25137590 FBXW7 0.0121 1.62
€cg03389789 FBXW8 0.0144 1.88
€g00093080 FBXW8 0.0434 1.39
€g15565057 FCAMR 0.0285 -1.39
cg09064148 FCER1A 0.0461 1.56
€g24642483 FCER1A 0.0232 -1.42
cg00828618 FCER2 0.0491 1.46
€g12261095 FCER2 0.0281 1.28
914364859 FCF1 0.0311 -1.83
€g22031522 FCGBP 0.0362 1.50
cg08342134 FCGBP 0.0419 1.50
€g22509205 FCGBP 0.0303 1.32
€g20821544 FCGR1B 0.0353 1.45
€cg27470554 FCGR2A 0.0057 1.42
cg04384208 FCGR3A 0.0418 151
911262331 FCHO2 0.0249 1.25
€g02889437 FCHSD2 0.0402 -1.34
cg06244417 FCN1 0.0067 -1.43
€g11529819 FCN3 0.0084 -1.38
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€g24342961 FERILS 0.0475 1.77
904422625 FER1L6 0.0304 1.64
cg01284467 FERMT2 0.0084 1.67
€g18661868 FES 0.0482 -1.39
€cg05997941 FEV 0.0161 1.29
€g19433435 FEZ1 0.0030 2.05
€g23366166 FEZ1 0.0470 1.53
€g21273036 FEZ2 0.0298 1.92
€g16373229 FEZF1 0.0162 1.98
€g15422685 FEZF2 0.0256 1.44
€g25971548 FFAR1 0.0385 1.80
€cg11351527 FFAR1 0.0144 1.42
911609760 FGD1 0.0008 2.04
€g00226923 FGD2 0.0327 131
€g23185774 FGD2 0.0175 1.27
€g15419073 FGD5 0.0217 1.35
cg05173159 FGD6 0.0277 1.53
€g23051887 FGF1 0.0358 1.75
906462874 FGF11 0.0008 1.87
903613649 FGF11 0.0264 1.75
€g13492227 FGF11 0.0097 1.34
€g26593194 FGF13 0.0198 1.41
€cg08958618 FGF14 0.0489 -1.23
€g25085969 FGF18 0.0006 -1.63
€cg11207763 FGF19 0.0026 1.83
€cg11327857 FGF2 0.0378 1.45
€g25754733 FGF22 0.0435 1.58
€g23219570 FGF23 0.0403 1.56
903642328 FGF3 0.0353 1.24
€cg15371541 FGF4 0.0176 1.23
€g19674178 FGF7 0.0287 1.50
cg06726860 FGF8 0.0313 2.29
912073319 FGFBP2 0.0377 -1.41
€g15049101 FGFR2 0.0064 1.28
cg00907756 FGFR3 0.0174 1.41
€g06543055 FGGY 0.0305 1.67
€g23248729 FGGY 0.0117 1.62
cg00404394 FGR 0.0497 -1.34
€cg00970752 FHAD1 0.0298 -1.36
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cg02540307 FHDC1 0.0088 1.31
€g12452608 FHIT 0.0373 1.26
cg01519017 FHIT 0.0400 -1.27
€g23222057 FHIT 0.0214 -1.73
€g21541638 FHIT 0.0039 -1.99
€g22454769 FHL2 0.0234 2.08
€cg06639320 FHL2 0.0200 1.64
€g25196440 FHL3 0.0057 1.98
cg07701282 FHOD1 0.0369 1.54
€g14675869 FHOD3 0.0305 1.70
€g22573003 FIGF 0.0280 1.67
cg02741811 FIGNL1 0.0032 1.583
920663448 FILIP1 0.0287 1.85
€g13687885 FILIP1 0.0168 1.63
€g02987906 FIP1L1 0.0230 1.56
918158419 FIS1 0.0402 1.41
€g22918700 FITM1 0.0366 2.07
€g15287594 FITM2 0.0436 1.60
901852543 FIZ1 0.0246 1.41
€g11328697 FKBP10 0.0129 1.33
€g23937608 FKBP11 0.0484 -1.70
901268022 FKBP14 0.0192 1.82
901417669 FKBP1B 0.0247 1.40
cg07751803 FKRP 0.0292 1.24
cg06532212 FKRP 0.0419 -1.90
€g12156512 FKRP 0.0080 -2.05
cg03983913 FLAD1 0.0475 1.33
€g19636308 FLCN 0.0277 1.21
cg08136110 FLI1 0.0180 1.47
€cg04691908 FLI1 0.0227 -1.70
cg06554744 FLII 0.0440 1.88
€g26407571 FLJ12825 0.0352 1.82
€g23295636 FLJ12825 0.0402 -1.48
€g25912870 FLJ13197 0.0347 1.54
€g14020824 FLJ20184 0.0338 1.63
€cg08970682 FLJ20184 0.0091 1.54
€g10254035 FLJ22536 0.0294 1.73
€g10558740 FLJ22536 0.0495 1.60
€g23902105 FLJ22536 0.0418 -1.39
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€g21117368 FLJ22536 0.0037 -1.51
€cg04004744 FLJ22536 0.0033 -1.68
cg09816889 FLJ23834 0.0364 1.33
cg08351100 FLJ32063 0.0370 -1.48
€g09605636 FLJ32063 0.0476 -1.67
€cg03583016 FLJ32063 0.0452 -1.77
€g24688655 FLJ32063 0.0192 -1.87
ch.11.2082292R FLJ32810 0.0079 -1.40
€g19815376 FLJ34503 0.0429 1.583
€cg11307134 FLJ35390 0.0036 -1.28
cg04889800 FLJ37453 0.0163 -1.98
€g09856436 FLJ39609 0.0182 1.70
902971322 FLJ41350 0.0219 -1.74
cg12740037 FLJ42289 0.0133 -1.41
€g12977942 FLJ42709 0.0058 1.69
€g19980151 FLJ42709 0.0126 -1.67
cg05303132 FLJ42875 0.0297 1.83
€cg04906462 FLJ43663 0.0266 1.81
€g26918675 FLJ43663 0.0390 1.57
€cgl7635777 FLJ43860 0.0032 2.06
€cg15412718 FLJ43860 0.0232 1.69
€cg04921109 FLJ44817 0.0101 -1.45
€g20523169 FLJ45079 0.0391 1.92
cg01023403 FLJ45340 0.0061 1.60
cg06025981 FLJ45340 0.0218 1.29
€g17830209 FLJ90757 0.0097 -1.52
cg02026180 FLNB 0.0058 151
€g12194336 FLNB 0.0363 1.50
€g11523325 FLOT1 0.0212 1.52
€cg06934971 FLOT1 0.0294 1.26
€cgl7676132 FLRT1 0.0395 1.57
cg01256440 FLRT1 0.0011 -1.64
916492417 FLRT2 0.0390 1.69
cg01485627 FLRT2 0.0360 -1.42
€g22859727 FLRT2 0.0028 -1.86
€g18662080 FLT1 0.0042 2.03
€Qg27423357 FLT1 0.0071 1.67
€cg06021990 FLT1 0.0223 1.63
€cgl14241731 FLT1 0.0228 1.57
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€g16891376 FLT3LG 0.0352 1.27
902328545 FLT4 0.0468 2.00
€g02254898 FLT4 0.0254 1.37
cg06470804 FLT4 0.0115 1.30
905487269 FLYWCH1 0.0061 -1.20
€g17454592 FMN1 0.0483 141
€g27224881 FMN1 0.0302 -1.78
€g12213260 FMN2 0.0036 1.61
€g26295681 FMN2 0.0406 1.24
€g17032989 FMNL2 0.0428 2.15
€g26676845 FMNL2 0.0407 1.67
911786365 FMNL2 0.0262 -1.40
916034517 FMO1 0.0432 2.38
€g26794028 FMO3 0.0115 1.37
€cg25778166 FMQO3 0.0238 1.37
€g21004982 FMOG6P 0.0000 -2.30
cg06901890 FNBP1 0.0281 -1.87
€g19709146 FNBP4 0.0102 2.34
€cg17975258 FNDC1 0.0085 -1.90
€g19446077 FNDC3B 0.0460 2.03
cg04002794 FNDC3B 0.0442 1.57
€g25364822 FNDC5 0.0194 1.44
924629111 FNIP1 0.0278 1.55
cg00245454 FNIP2 0.0064 1.78
€cg11637968 FNIP2 0.0312 1.72
€g02915544 FOLH1B 0.0436 -1.48
€g16595548 FOLR4 0.0338 1.41
€g24044560 FOSL2 0.0401 1.67
€g19626761 FOSL2 0.0291 1.47
€g10003443 FOXA2 0.0037 1.45
€g21836358 FOXD3 0.0392 1.68
cg06912182 FOXD3 0.0063 -1.78
€g20457275 FOXF2 0.0376 1.30
€g19509778 FOXI2 0.0330 1.89
cg14644418 FOXI2 0.0096 1.63
€g14796605 FOXI2 0.0197 1.59
€cg08829841 FOXI2 0.0324 1.51
cg09480647 FOXJ1 0.0372 1.32
€g13863617 FOXJ2 0.0472 1.88
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€cg10888348 FOXK1 0.0363 1.95
914783646 FOXK1 0.0257 1.76
€g23587176 FOXK1 0.0453 1.35
cg03907371 FOXK1 0.0476 1.27
€g26548834 FOXK1 0.0153 -1.65
€g24770256 FOXK2 0.0389 2.57
€g14674306 FOXK2 0.0135 1.49
cg06725287 FOXK2 0.0413 -1.46
cg07135614 FOXL2 0.0258 -1.56
cg01833755 FOXN3 0.0277 2.87
€g12169568 FOXN3 0.0006 2.53
€cg00842076 FOXN3 0.0220 2.25
cg08170138 FOXN3 0.0379 1.87
cg05053979 FOXN3 0.0273 1.81
€cg09808985 FOXN3 0.0187 1.65
€g14542590 FOXN3 0.0203 1.51
€g12073083 FOXN3 0.0324 -1.29
€cgl16384774 FOXN3 0.0175 -1.75
921184115 FOXO3 0.0343 2.40
€g09865955 FOXO3 0.0430 1.24
cg08038033 FOXP1 0.0011 1.97
912431087 FOXP1 0.0443 1.78
cg08080735 FOXP1 0.0174 1.62
€g16510530 FOXP1 0.0027 1.56
cg13726313 FOXP1 0.0230 -1.62
€g05399036 FOXP1 0.0038 -1.95
cg01754290 FOXP2 0.0187 2.53
cg02211646 FOXP2 0.0386 2.09
€cg17684478 FOXR1 0.0247 1.87
€g13952892 FOXRED1 0.0197 1.70
€g14363096 FPGS 0.0477 1.39
€g15800907 FPR3 0.0086 -1.79
€cg10705379 FRAT1 0.0413 1.75
€cg11155374 FREM2 0.0067 -1.56
€cg13888983 FREQ 0.0364 1.86
€g05304507 FRK 0.0460 2.63
€cgl8764771 FRK 0.0475 2.62
€g26893134 FRK 0.0064 2.62
€g15226275 FRK 0.0373 2.35
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€g16176600 FRK 0.0137 2.13
€g00430287 FRK 0.0490 2.04
€cgl11212237 FRK 0.0160 1.56
€g11197893 FRMD4A 0.0313 1.91
911679124 FRMD4A 0.0301 1.63
€cg04941706 FRMD4A 0.0459 1.55
cg01164291 FRMD4A 0.0370 1.15
cg07629776 FRMD4A 0.0134 -1.46
€g23584734 FRMD4A 0.0181 -1.71
cg00468670 FRMD4B 0.0397 1.63
€g18605120 FRMD4B 0.0043 -1.53
€g02449670 FRMD5 0.0031 2.10
927441182 FRMD5 0.0319 1.37
€g13182625 FRMD7 0.0303 -1.82
917537493 FRMD8 0.0483 1.37
€g19563525 FRS2 0.0166 2.03
€g21563219 FRS2 0.0055 1.41
€g23705155 FRY 0.0170 2.19
902744945 FRY 0.0353 1.88
€g22152446 FRYL 0.0125 1.87
cg09188385 FSCN1 0.0396 1.83
€cg04952186 FSCN1 0.0341 1.65
€g15246238 FSCN1 0.0467 1.46
€g24015747 FSD1 0.0168 2.43
€g24918184 FSD1 0.0194 1.77
914341289 FSD1L 0.0327 1.71
€g15159060 FSHB 0.0411 1.23
€g27377632 FSTL3 0.0496 1.71
€g18718261 FSTL4 0.0449 1.32
€g09436823 FTCD 0.0052 1.90
€g25322086 FTCD 0.0253 1.36
€g12026095 FTL 0.0332 1.21
902642561 FTO 0.0491 -1.69
€g21502819 FTSJ1 0.0281 -1.32
cg08896387 FUCA1l 0.0257 1.72
€g22614927 FUCA1 0.0157 1.67
912154110 FUT1 0.0067 1.30
cg04660111 FUT2 0.0320 1.25
€g21064579 FUT2 0.0370 -1.25

249




€g19263069 FUT3 0.0100 1.65
€g13300301 FUT4 0.0236 -1.41
cg03071553 FUTS 0.0112 1.44
cg06907332 FUT6 0.0225 1.36
cg00475787 FXR1 0.0144 1.85
€g18232841 FXYD3 0.0071 1.30
€g09582200 FXYD6 0.0071 1.57
€cg17618939 FYB 0.0191 1.49
€g16860392 FYN 0.0113 1.63
cg03548035 FZD4 0.0333 2.17
€g22319016 FZD4 0.0239 1.67
916688437 FZD5 0.0084 1.47
906020238 FZD8 0.0376 -1.29
cg04477515 G3BP2 0.0142 1.65
912710519 GAB1 0.0102 1.65
908222291 GAB1 0.0163 -1.25
€g24769381 GAB2 0.0325 -14.16
€g16879549 GABARAP 0.0088 -1.28
€cg05437995 GABBR1 0.0154 2.20
904324598 GABBR1 0.0292 1.79
€g12248981 GABBR1 0.0346 1.60
€g21481950 GABBR1 0.0239 1.50
€cg03316098 GABBR1 0.0084 1.48
cg06538238 GABBR1 0.0268 1.40
€g26569800 GABBR1 0.0340 1.35
€g26129669 GABBR1 0.0222 1.26
€g26744084 GABBR1 0.0302 -1.75
€g11786657 GABRA5 0.0047 1.69
901041256 GABRAS5 0.0120 1.49
€g23915487 GABRAS5 0.0051 1.36
€g11699912 GABRB3 0.0132 2.46
€g20658635 GABRB3 0.0084 1.86
€g24105782 GABRD 0.0406 1.89
cg02058357 GABRR3 0.0359 -1.28
cg07440775 GAD2 0.0401 1.69
€g04599297 GAD2 0.0068 1.67
€cg04824913 GAK 0.0206 2.32
cg01753731 GAK 0.0202 1.76
€cg04045327 GAK 0.0330 1.70
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cg03280063 GAK 0.0344 1.49
€g26978381 GAK 0.0287 1.37
cg08937613 GAK 0.0420 -1.33
cg17013166 GAL3ST1 0.0014 -1.21
cg09700701 GAL3ST3 0.0395 1.54
cg00702729 GAL3ST4 0.0057 1.50
cg05601096 GALC 0.0085 -1.59
€cg16741573 GALNT1 0.0121 1.85
911208869 GALNT10 0.0112 -1.50
€cg10035812 GALNT14 0.0493 1.39
cgl7737409 GALNT2 0.0187 2.98
916246661 GALNTZ2 0.0104 1.87
916698674 GALNTZ2 0.0102 1.64
€g26525772 GALNT2 0.0094 1.59
cgl17220749 GALNTZ2 0.0283 1.39
cg07022343 GALNTZ2 0.0477 1.37
cgl12723251 GALNT2 0.0446 -1.76
€g01568522 GALNTG6 0.0232 -1.65
€cg03238899 GALNTY7 0.0122 1.49
903149245 GALNT9 0.0016 2.15
cg06343669 GALNT9 0.0267 2.14
911152667 GALNT9 0.0243 1.93
€g23311252 GALNT9 0.0154 1.84
cg00772774 GALNT9 0.0223 1.75
€g26032151 GALNT9 0.0164 1.72
€g12055993 GALNT9 0.0320 1.70
cg07256493 GALNT9 0.0026 1.69
€g04903509 GALNT9 0.0372 1.66
€g03225476 GALNT9 0.0300 1.63
917811894 GALNT9 0.0088 1.62
€g14591001 GALNT9 0.0484 1.59
€g01632865 GALNT9 0.0217 1.55
€cg05157499 GALNT9 0.0211 1.54
€g26524517 GALNT9 0.0443 1.49
cg08351464 GALNT9 0.0313 1.46
€g12248652 GALNT9 0.0197 1.46
€g15125140 GALNT9 0.0144 1.43
€g23381494 GALNT9 0.0446 1.43
€g14288890 GALNT9 0.0108 1.37
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€g26461965 GALNT9 0.0064 1.37
€g05819224 GALNT9 0.0148 1.37
€g19646200 GALNT9 0.0225 1.35
€g12510087 GALNT9 0.0120 1.30
€g02598773 GALNT9 0.0306 1.25
€cg00377301 GALNT9 0.0492 -1.36
cg01760103 GALNTL5 0.0222 1.78
cg08155109 GALNTL6 0.0337 -1.53
€g24229707 GAMT 0.0406 1.90
€g23508264 GANAB 0.0282 2.82
€g27036341 GAPDHS 0.0489 1.92
€g24175580 GAPDHS 0.0364 1.79
cg06710596 GAPDHS 0.0259 1.67
cg07868917 GAPDHS 0.0022 1.45
€g14946950 GAPDHS 0.0473 -1.49
€g14523054 GAPVD1 0.0306 241
€g25982561 GAS2 0.0352 2.03
€cg17679980 GAS2 0.0377 1.53
902293044 GAS2L1 0.0275 2.07
€g25976170 GAS2L1 0.0178 1.95
cg03500653 GAS2L1 0.0338 1.62
920976581 GAS2L2 0.0136 1.50
€g24922045 GAS2L2 0.0222 1.37
€g10517535 GAS7 0.0408 1.90
€g10296867 GAS7 0.0281 1.71
€g17353900 GAS7 0.0461 1.57
€g20572153 GAS7 0.0145 1.55
cg02018337 GAS7 0.0305 1.48
€g23738585 GAS7 0.0333 1.33
€g24524013 GAS7 0.0462 1.27
cg06130714 GAS7 0.0213 -1.75
€g11430077 GATA3 0.0358 -1.73
€g08202226 GATAD2B 0.0353 -1.59
cg05665768 GATS 0.0309 1.17
cg00475182 GATSL1 0.0062 -2.21
€g21897315 GBE1 0.0345 1.64
€cg05514531 GBE1 0.0330 1.56
€g25435255 GBF1 0.0377 2.71
€g17355191 GBGT1 0.0426 -1.35
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€g22221320 GBP4 0.0228 -1.80
€g27285720 GBP4 0.0184 -2.56
€g12614667 GBP4 0.0104 -2.58
€g19925186 GBP5 0.0477 -1.38
912404745 GBP6 0.0456 -1.75
€g10819420 GBX2 0.0212 -1.42
cg03619083 GCDH 0.0482 1.40
cg27043141 GCET2 0.0473 -1.70
€Qg22226568 GCHFR 0.0216 1.43
€g19740353 GCLC 0.0153 2.28
€g14029170 GCLC 0.0098 2.03
912013321 GCLC 0.0245 1.72
€g26023389 GCM1 0.0311 1.28
€g18214436 GCN1L1 0.0394 1.27
€g26781466 GCNT2 0.0422 2.28
€g27568307 GCNT2 0.0301 1.58
cg07842289 GCNT4 0.0424 1.15
€g27259633 GDE1 0.0462 1.60
919114310 GDF1 0.0035 1.57
€g21526172 GDF1 0.0225 -1.26
cg00350920 GDF2 0.0198 1.29
€cg04027612 GDF5 0.0313 1.35
€g26559974 GDNF 0.0144 -1.27
cg07423205 GDNF 0.0349 -1.51
cg08204023 GDNF 0.0040 -1.73
€cg05567631 GDPD5 0.0354 1.32
€g15409097 GEFT 0.0280 151
€g11452221 GEFT 0.0183 1.21
€g22885024 GEM 0.0462 1.66
906561728 GEMIN4 0.0402 1.24
€g18378419 GEMINS 0.0358 1.72
€g18182148 GFI1 0.0382 1.72
€g25320328 GFI1 0.0497 -1.72
€g18671057 GFOD1 0.0038 2.66
cg07591442 GFPT1 0.0199 1.69
€g16021953 GFPT2 0.0490 1.27
€g13656556 GFPT2 0.0464 -1.40
cgl7718728 GFRA1 0.0317 -1.59
€g15997512 GFRA2 0.0005 191
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€g24196612 GFRA2 0.0391 1.48
cg07064364 GGA1l 0.0489 1.32
cg05579124 GGA2 0.0258 1.86
€cg04666465 GGA2 0.0353 1.59
€g22764925 GGT1 0.0457 1.37
€g19928997 GGT5 0.0002 1.36
€g15590502 GGT7 0.0260 2.16
cg10207917 GH1 0.0226 1.14
902619155 GHDC 0.0252 1.46
€g20455092 GHR 0.0303 2.28
cg07918174 GHRHR 0.0125 -1.50
€g09876440 GHRLOS 0.0256 -1.34
€cg00901598 GHSR 0.0314 -1.51
cg02707840 GIF 0.0374 1.18
€g12621966 GIGYF2 0.0047 -2.43
cg00812611 GIMAPS 0.0493 -1.39
€g19890739 GINS2 0.0241 1.33
cg04472726 GINS4 0.0202 -1.32
910064322 GIPC1 0.0047 -1.15
920742389 GIPC1 0.0499 -1.62
cg04164838 GIPC1 0.0320 -1.85
901895124 GIPC3 0.0173 1.44
cg07039404 GJA3 0.0048 2.06
€g11385094 GJA8 0.0455 1.32
€cg17967059 GJB2 0.0227 -1.52
€g00259249 GJB3 0.0035 1.72
cg16417301 GJB3 0.0208 1.50
cg07594531 GJB4 0.0179 1.42
€cg01333788 GJB5 0.0476 1.95
cg07014349 GJB5 0.0430 1.56
€g06565253 GJD3 0.0069 -1.40
€g09931939 GJD4 0.0174 1.59
€g22711601 GK 0.0110 1.32
€g25645198 GK 0.0314 -1.65
cg06777215 GLB1L2 0.0038 1.49
€g14455592 GLB1L2 0.0009 1.47
918131646 GLB1L2 0.0341 1.38
€g14178846 GLB1L2 0.0216 1.34
€g16589461 GLB1L2 0.0130 -1.43
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€g21380380 GLCCI1 0.0496 1.50
918843856 GLI2 0.0369 2.17
€g16248554 GLI2 0.0055 1.74
€cg17866404 GLI2 0.0279 1.34
€g23854087 GLI2 0.0389 1.23
€cg00068102 GLI2 0.0158 -1.52
cg02709068 GLI3 0.0411 2.17
€g22289763 GLI3 0.0484 2.11
922411165 GLI3 0.0481 1.58
€g24079811 GLI3 0.0307 151
€g24497732 GLI3 0.0115 1.26
cg15078211 GLI3 0.0219 -1.53
cg06310816 GLI3 0.0420 -1.71
€g22539434 GLI3 0.0178 -1.71
€cg17050806 GLIPR1L2 0.0048 -3.78
€g13644528 GLIPR2 0.0244 1.88
cg13376819 GLIS1 0.0211 -1.44
€cg16431433 GLIS2 0.0117 1.35
904252592 GLIS2 0.0295 1.30
916570634 GLIS2 0.0494 1.28
€cg06935438 GLIS3 0.0368 1.48
910120856 GLRB 0.0375 1.49
€g12191293 GLS2 0.0104 1.79
cg04797820 GLT1D1 0.0360 2.47
€g23326224 GLT1D1 0.0389 1.13
€g15474999 GLT25D1 0.0257 1.60
€g12136256 GLT25D2 0.0361 1.48
€g20045970 GLTP 0.0258 1.42
€g06520508 GLTPD1 0.0486 1.74
€g17970390 GLTPD1 0.0498 1.45
€g10853231 GLTSCR1 0.0176 1.77
€g19295068 GLTSCR1 0.0482 1.40
€Qg22461472 GLTSCR1 0.0369 1.40
€g21911500 GLTSCR1 0.0366 -1.53
cg00028993 GLTSCR2 0.0307 1.48
€g03595672 GLYATL1 0.0078 -1.68
€cg02360175 GLYR1 0.0386 1.30
€g18132076 GMDS 0.0156 1.42
€g19962434 GMEB2 0.0221 1.45
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€g18327586 GMEB2 0.0380 1.38
902051941 GMFB 0.0116 1.43
cg06369573 GMIP 0.0378 -1.38
€g14195254 GML 0.0245 1.47
€g16359091 GML 0.0084 1.24
€g13586987 GMPR 0.0354 1.84
€g24366168 GNA1l 0.0398 2.58
cg00168191 GNA1l 0.0266 2.54
€g13527233 GNA11l 0.0220 2.24
€g27051500 GNAll 0.0482 1.15
cg03243311 GNA1l 0.0172 -1.37
cgl9717773 GNA12 0.0454 1.75
€cg11967765 GNA12 0.0455 -1.31
cgl17413194 GNA13 0.0086 1.92
Q24747122 GNA13 0.0268 1.64
€cg00904578 GNA13 0.0241 1.63
€g19328649 GNA13 0.0106 1.34
€g16182691 GNAI1 0.0073 1.64
908644463 GNAI3 0.0202 1.69
€g24312850 GNAL 0.0386 1.92
€g18318941 GNAL 0.0327 1.70
€g26912314 GNAO1 0.0015 1.51
€g22860367 GNAS 0.0444 1.19
€g26452915 GNAS 0.0140 -1.40
cg06803253 GNAT1 0.0232 1.54
€g20947470 GNAT1 0.0474 1.54
cg05119467 GNB1 0.0444 1.57
€cg16418734 GNB1 0.0018 1.41
€g05722993 GNB1 0.0198 1.40
903324851 GNB2 0.0302 1.39
cg06439941 GNG11 0.0069 2.08
€g02914800 GNG11 0.0319 1.76
€cg08066673 GNG2 0.0405 1.71
€g24874003 GNG7 0.0165 2.56
cg07843390 GNG7 0.0444 2.43
908626004 GNG7 0.0025 2.02
€g27176392 GNG7 0.0198 1.56
€g20091384 GNG7 0.0054 151
920829211 GNGT1 0.0258 1.48
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cg03000305 GNL1 0.0048 1.48
€g27542048 GNL2 0.0096 -1.63
€g27588902 GNMT 0.0431 1.58
€g24963756 GNMT 0.0198 -1.29
€g27219973 GNRHR 0.0116 1.32
€g09918008 GNS 0.0263 -1.41
€g23437573 GOLGAS 0.0307 1.77
€g26692085 GOLGAS 0.0170 1.45
924018814 GOLGAS 0.0430 -1.35
€g12435059 GOLGA4 0.0240 2.31
€g12984086 GOLGA4 0.0344 1.90
€g24798047 GOLT1A 0.0269 1.44
€cg01095157 GORASP2 0.0115 1.49
cg20720918 GORASP2 0.0006 1.45
€g00940577 GOSR1 0.0045 1.39
€g00242020 GOT1L1 0.0272 1.34
cg06302295 GOT2 0.0251 2.11
€g22217463 GP1BA 0.0354 1.63
906665322 GPA33 0.0379 1.73
€g24584367 GPATCH4 0.0065 1.51
cg04127455 GPATCH4 0.0155 1.50
916054985 GPC6 0.0210 2.03
901423335 GPC6 0.0375 1.79
€g24940155 GPC6 0.0273 1.60
€g27164770 GPC6 0.0476 -1.54
€g21145686 GPD1L 0.0129 1.81
€g19143336 GPD1L 0.0298 1.79
cg01953797 GPIHBP1 0.0366 1.73
901121892 GPIHBP1 0.0268 1.38
€g25496417 GPIHBP1 0.0442 1.29
cg09012091 GPLD1 0.0105 1.93
cg04651137 GPNMB 0.0336 3.14
€g10937590 GPR1 0.0362 1.47
€g22803407 GPR108 0.0421 -1.38
€cg20107184 GPR110 0.0358 -1.63
€g05907034 GPR113 0.0416 1.64
€g13975362 GPR116 0.0459 1.51
€cg00629395 GPR116 0.0227 1.30
€g20223950 GPR123 0.0322 1.94
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€g23649631 GPR123 0.0271 1.82
€g15496307 GPR123 0.0410 1.46
€g15595525 GPR123 0.0132 1.44
€g02858066 GPR123 0.0434 1.38
€g13851375 GPR123 0.0430 131
€g27481708 GPR124 0.0361 -1.72
cg03128060 GPR126 0.0419 1.33
€g10239022 GPR133 0.0309 2.17
cg05271231 GPR133 0.0239 1.74
€g26797898 GPR133 0.0206 1.45
€g18193127 GPR133 0.0189 1.45
€g27648006 GPR133 0.0270 1.39
cg05375811 GPR133 0.0440 1.35
cg27177570 GPR133 0.0085 -1.33
€g08229199 GPR135 0.0302 1.47
€g23646820 GPR137B 0.0310 1.71
€g16044595 GPR137B 0.0100 1.66
€g23655242 GPR137B 0.0434 1.26
914654075 GPR143 0.0448 1.36
€cg08503681 GPR151 0.0132 2.19
cg00587613 GPR152 0.0361 1.72
€g05790960 GPR153 0.0019 1.42
912074966 GPR156 0.0264 1.50
€g18944702 GPR158 0.0389 1.22
cg00699919 GPR161 0.0209 1.49
€g26878995 GPR161 0.0187 1.48
€cg10970328 GPR162 0.0396 1.27
€cg13795819 GPR17 0.0350 -1.21
€g10009380 GPR179 0.0155 1.35
cg03705319 GPR19 0.0168 1.44
€g22979083 GPR20 0.0039 2.62
€g10390435 GPR20 0.0002 2.25
912072833 GPR20 0.0016 2.10
cg01716084 GPR20 0.0031 1.94
€g06556929 GPR20 0.0023 1.73
€g13557752 GPR26 0.0167 1.56
€g20863339 GPR27 0.0354 1.27
€g12588299 GPR31 0.0162 -1.59
€g15096829 GPR37L1 0.0108 2.67
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€g17219660 GPR37L1 0.0364 2.35
€g13300939 GPR37L1 0.0302 1.68
cg05768419 GPR52 0.0259 -1.59
€g16630572 GPR56 0.0242 -1.27
915813836 GPR64 0.0046 1.97
919911257 GPR75 0.0222 1.63
€g19005640 GPR78 0.0115 1.33
€g17394306 GPR78 0.0050 -1.55
914511782 GPR85 0.0474 -1.57
cg12125117 GPR97 0.0059 1.43
€g12204337 GPR98 0.0016 1.85
€cg04551630 GPR98 0.0473 1.79
€g24211908 GPRC5C 0.0234 1.89
€g15965578 GPRCS5C 0.0292 1.45
€g25995980 GPRIN2 0.0460 -1.31
€cg15675184 GPRIN3 0.0208 1.42
€g21892111 GPRINS 0.0320 -1.77
cg06466415 GPS1 0.0331 1.79
€g18203994 GPS1 0.0282 1.22
€g00569673 GPSM3 0.0185 -1.73
911211951 GPT 0.0037 2.26
€cgl17465115 GPT 0.0398 1.70
€g24811740 GPT 0.0470 1.52
cg05380921 GPT2 0.0360 1.88
€g14894245 GPX4 0.0470 -1.28
€g21534401 GPX5 0.0097 1.75
€g13866093 GPX5 0.0320 1.56
€g23824666 GPX5 0.0468 -1.68
CQ24677278 GPX6 0.0415 1.29
cg03627771 GRAMD1B 0.0310 1.48
€g21483999 GRAMD?2 0.0339 2.68
€g25426716 GRAMD3 0.0455 1.79
€g25915982 GRB10 0.0107 1.76
€g16349612 GRB10 0.0020 1.35
cg02204205 GRB10 0.0487 1.30
€g22821931 GRB10 0.0276 -1.56
€g13808071 GREB1 0.0356 2.03
€g25649765 GREB1 0.0011 1.73
914653284 GREB1 0.0414 1.72
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€g25808157 GREB1 0.0423 1.36
€g10970045 GREB1 0.0253 -1.42
€g13066892 GREM2 0.0341 1.49
cg01809217 GREM2 0.0457 -1.32
917140046 GRHL2 0.0396 1.48
€g24050775 GRHL2 0.0256 1.37
cg06376426 GRHL3 0.0270 -1.33
€g21273275 GRHL3 0.0476 -1.42
€g23499980 GRIA3 0.0328 1.25
€cg06119894 GRIA4 0.0406 2.55
€g11276420 GRIA4 0.0187 2.07
€cg18901371 GRID1 0.0031 2.27
910271260 GRID1 0.0269 1.51
€g06621682 GRID2 0.0028 1.67
€g27129012 GRID2 0.0102 1.62
€cg15791815 GRID2 0.0266 1.59
€g18707952 GRID2IP 0.0104 1.56
cg15701579 GRID2IP 0.0250 1.30
€g23666299 GRIK2 0.0302 -1.27
€g27179693 GRIK4 0.0114 -1.75
€g27167613 GRIKS5 0.0203 1.50
€cg09864457 GRIKS5 0.0297 1.34
€g14022022 GRIN1 0.0450 2.16
€g19365406 GRIN1 0.0297 1.47
€g19404582 GRIN1 0.0331 1.45
cg00161247 GRIN1 0.0085 1.44
€g13016048 GRIN1 0.0305 1.33
cg03866831 GRIN2A 0.0410 1.83
€g18391758 GRIN2A 0.0338 1.62
€g16862319 GRINZ2B 0.0487 1.55
€g03510435 GRIN2B 0.0459 -1.42
cg00791406 GRIN2B 0.0167 -1.59
€g04269530 GRIN2D 0.0415 1.47
€g14594362 GRIN2D 0.0051 1.46
€g24030173 GRIN2D 0.0180 -1.21
€g12544243 GRIN3B 0.0188 1.68
911544138 GRIN3B 0.0081 1.26
€g09414535 GRIP1 0.0195 2.05
€g24694549 GRIP1 0.0154 1.88
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cg01781119 GRIP1 0.0292 1.46
906645047 GRIPAP1 0.0392 1.32
€g24588528 GRK4 0.0008 1.86
€g06286026 GRK4 0.0133 131
€g24807198 GRK5 0.0037 1.98
€cg13739115 GRK5 0.0449 1.92
€g24864097 GRK5 0.0256 1.35
cgl17423813 GRK5 0.0376 1.30
€g13898290 GRK5 0.0158 1.28
€g02523893 GRKG6 0.0493 -1.25
€g23327334 GRKG6 0.0252 -1.67
€g19459094 GRK6 0.0269 -1.83
901584457 GRK7 0.0010 1.32
€g12522060 GRKY7 0.0468 1.30
911334163 GRLF1 0.0338 1.583
cgl7762073 GRM4 0.0201 2.09
cg00070899 GRM4 0.0052 191
cg06898306 GRM4 0.0164 1.83
909106984 GRM4 0.0499 1.67
€g10270430 GRM4 0.0160 1.66
cg03723730 GRM4 0.0225 1.35
cg07699277 GRM4 0.0487 -1.37
917441062 GRM5 0.0238 1.55
€cg10671676 GRM6 0.0484 -1.38
€g23055496 GRM7 0.0123 1.42
€Q22374237 GRMS8 0.0057 1.72
cg08351085 GRTP1 0.0427 1.49
€g03962082 GSGI1L 0.0194 2.14
cgl17071957 GSN 0.0251 1.49
914493637 GSN 0.0092 1.33
cg07380907 GSPT1 0.0498 1.82
cg08305799 GSR 0.0386 -1.44
€Qg27343684 GSTAS 0.0200 -1.36
cg06677089 GSTCD 0.0321 2.02
€g24315973 GSTCD 0.0142 1.75
cg03879613 GSTK1 0.0449 1.50
€g11680055 GSTM1 0.0277 -2.39
€g10950028 GSTM1 0.0305 -3.32
€g03942855 GSTM2 0.0375 1.60
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€g25593510 GSTM5S 0.0460 -1.81
914768164 GTDC1 0.0074 1.97
€cg11389618 GTDC1 0.0393 1.83
cg14214460 GTDC1 0.0132 1.69
€g16590792 GTDC1 0.0285 -1.38
€g16587066 GTF2A1L 0.0058 -1.62
€g22292462 GTF2F2 0.0074 1.54
€g12017810 GTF2H3 0.0445 1.64
€cg04178207 GTF2H4 0.0444 1.29
€g24677671 GTF2H4 0.0418 1.29
cg08177495 GTF2H4 0.0073 -1.28
€g10002360 GTF2I 0.0381 1.40
ch.7.1637031F GTF2I 0.0363 -2.61
€g25877436 GTF3A 0.0437 1.73
cg03142751 GTPBPS 0.0283 1.35
€g18211706 GTSF1 0.0358 -1.92
cg06809675 GTSF1 0.0038 -2.44
€g19489494 GUCA1A 0.0255 1.25
905262877 GUCA2A 0.0413 1.33
€g27535302 GUCA2A 0.0272 1.22
€g12398921 GUCY1B3 0.0499 1.42
cg04157161 GUCY2D 0.0437 1.87
920761182 GULP1 0.0091 -1.36
€g16256414 GULP1 0.0152 -1.83
cg00137629 GUSB 0.0354 131
€g25974476 GUSB 0.0295 1.14
€g26427472 GUSBL1 0.0102 1.75
€g24186711 GUSBL1 0.0021 1.39
€cgl7976157 GUSBL2 0.0340 2.53
918641433 GXYLT2 0.0500 1.74
€g18599996 GYG1 0.0332 1.74
cg02789915 GYG1 0.0474 1.63
€g21193180 GYG2 0.0308 1.24
cg07298299 GYLTL1B 0.0060 1.60
€g24204282 GYLTL1B 0.0471 1.41
€g22674064 GYS1 0.0378 1.77
cg08131626 GZF1 0.0437 1.54
€g18338021 GZMM 0.0438 1.33
€g26857192 H19 0.0338 1.43
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cg07827630 H2AFY 0.0010 1.72
€g18394340 H2AFY 0.0241 131
€g11428066 H2AFY 0.0356 -1.60
€g25530299 H2AFY2 0.0325 -1.58
912618044 H2BFM 0.0078 -1.42
€g24738325 H6PD 0.0205 1.62
cg03002526 HACE1 0.0301 -1.63
cg07605135 HADHA 0.0405 1.56
€cg06840883 HAL 0.0170 1.44
cgl17907567 HAMP 0.0068 1.66
€g26283059 HAMP 0.0126 1.24
€g27273033 HAMP 0.0353 1.21
913063101 HAO2 0.0313 1.60
cg01561528 HAPLN2 0.0468 1.41
924129193 HAPLNS 0.0108 1.44
€g02585142 HAPLNS 0.0095 1.33
€g14449575 HAPLN4 0.0030 1.27
cg13364410 HAPLN4 0.0256 1.23
€cg03719032 HAPLN4 0.0358 -1.28
920144261 HAR1B 0.0373 1.39
€g12828294 HAS2 0.0336 1.52
910327976 HAUS2 0.0056 1.46
914087061 HAUSG6 0.0087 1.20
cg09033783 HAUS7 0.0090 -2.13
cg04161236 HBBP1 0.0090 1.36
€g20838203 HBS1L 0.0332 1.37
€g09529821 HCCA2 0.0001 1.99
€g20404643 HCCA2 0.0465 1.75
€g25168925 HCCA2 0.0346 1.66
€g14898433 HCCA2 0.0128 1.63
€g21563737 HCCA2 0.0475 131
€g12890691 HCCA2 0.0297 1.27
€g14909325 HCCA2 0.0230 -1.47
€g13250203 HCCA2 0.0280 -1.54
€cgl16716514 HCG4P6 0.0267 1.69
€g23496571 HCK 0.0280 131
€g18593727 HCLS1 0.0138 1.58
cg04259977 HCN1 0.0235 1.61
€cg06894204 HCN2 0.0386 1.89
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cgl7736772 HCN3 0.0484 1.32
€cg06071033 HCN4 0.0496 1.34
€g18022554 HCN4 0.0423 -1.44
€g24694743 HCRTR1 0.0169 1.40
916349331 HDAC1 0.0318 1.44
€cg11808757 HDAC10 0.0122 1.24
€g27381979 HDAC11 0.0064 1.65
cg08772111 HDAC4 0.0312 1.78
€g09322899 HDAC4 0.0042 1.75
€cgl17356718 HDAC4 0.0473 1.70
cg00540587 HDAC4 0.0397 1.35
€g12877056 HDACA4 0.0371 -1.30
905997414 HDAC4 0.0335 -1.58
€g26543989 HDACS 0.0140 1.85
€cg03888592 HDAC7 0.0144 1.34
€g22750906 HDAC9 0.0251 1.93
€g19969359 HDAC9 0.0430 -1.69
€g26188685 HDC 0.0431 -1.76
€g22761607 HDGF2 0.0374 1.33
902201132 HDLBP 0.0482 1.48
€g24720480 HDLBP 0.0141 1.30
917868687 HDLBP 0.0020 1.26
€g26465987 HEATR2 0.0101 1.59
€g02532672 HEATR2 0.0358 1.49
cg27478167 HEATR2 0.0105 1.39
cg00857734 HEATR2 0.0188 1.34
€g18892244 HEATR2 0.0403 1.32
€g20273387 HEATRA4 0.0095 -1.62
€g05463307 HEBP2 0.0471 1.33
917544584 HECW1 0.0119 1.59
€g18608610 HECW1 0.0124 1.58
cg20705804 HECW1 0.0263 -1.31
€g23091699 HECW1 0.0269 -1.38
€g16044109 HEG1 0.0245 1.78
€g15015109 HELZ 0.0362 -1.36
€g19847264 HERC1 0.0172 1.62
910648125 HERC2 0.0302 1.28
cg02016987 HERC2 0.0390 1.23
€g20080320 HERC2 0.0118 -1.53
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cg07189342 HERC3 0.0054 1.70
905898246 HERC3 0.0066 1.46
cg06732873 HERPUD2 0.0115 -1.85
€g13102889 HESS 0.0328 1.45
€g06964230 HES7 0.0050 -1.66
€cgl16771104 HESX1 0.0499 1.23
cg00567833 HEXB 0.0333 1.42
cg06395056 HEXDC 0.0228 1.35
€g16535788 HEXDC 0.0239 1.35
€g12866859 HEXIM1 0.0280 1.72
cg03910557 HEY?2 0.0130 2.14
912634306 HEYL 0.0277 2.80
917449954 HEYL 0.0464 2.60
cg17602126 HEYL 0.0420 1.61
cg05177776 HFE 0.0339 1.32
€g26036288 HFE2 0.0367 1.76
€g25760416 HFM1 0.0056 1.64
cg00678938 HGC6.3 0.0499 1.62
€g25677092 HGD 0.0060 -1.62
€g17322505 HGFAC 0.0079 -1.32
cg13537801 HGS 0.0458 1.65
€g22332066 HHAT 0.0167 2.50
€cg06834875 HHIPL1 0.0491 -1.46
cg05600044 HHIPL2 0.0363 -1.40
€g13409409 HIATL2 0.0112 1.85
€g20567361 HIBADH 0.0495 1.74
€g25420839 HIBADH 0.0389 -1.52
cg05774698 HIBADH 0.0295 -1.96
€g22869804 HIC2 0.0019 1.57
€g01885692 HIC2 0.0311 -1.58
cg01996116 HIGD1A 0.0194 1.76
€g21009972 HIGD1B 0.0210 1.86
€g05857060 HIP1 0.0479 -1.33
€g12657739 HIPK1 0.0261 1.44
cg01824172 HIPK2 0.0453 191
€g00995324 HIPK2 0.0100 1.42
€cg17526311 HIPK2 0.0047 -1.85
€g26400421 HIPK3 0.0297 2.25
€gl7297254 HIPK3 0.0196 1.61
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cg13658962 HIPK4 0.0139 1.49
922128300 HIST1H1A 0.0296 1.90
cg12003026 HIST1H2BI 0.0319 2.53
902481934 HIST1H3G 0.0024 -1.70
901330280 HIST1H3H 0.0339 -2.64
cg10536916 HIST1H4L 0.0003 -1.61
cg01247537 HIST1HAL 0.0098 -2.29
cg07572052 HIST2H2AA4 0.0348 -1.54
cg04080517 HIST2H2BA 0.0011 1.78
cg16251579 HIST3H3 0.0403 1.72
904421523 HIVEP1 0.0222 1.71
cg08484188 HIVEP3 0.0113 1.82
922381248 HIVEP3 0.0489 1.81
cg15542713 HIVEP3 0.0181 1.48
909160123 HIVEP3 0.0289 1.48
909664054 HIVEP3 0.0493 -1.26
920149359 HIVEP3 0.0362 -1.45
906323290 HK1 0.0169 1.61
922356324 HK1 0.0042 1.54
924107142 HK2 0.0151 1.51
cg24713259 HLADMA 0.0236 1.51
cg01382181 HLADMA 0.0315 -1.28
cg25285720 HLADMA 0.0215 -1.86
cg27478707 HLADMB 0.0096 -1.69
cg00988577 HLADOA 0.0052 2.05
903546401 HLADOA 0.0073 -1.46
cg26645432 HLADPB1 0.0392 2.53
cg16055526 HLADPB2 0.0254 1.67
cg03693749 HLADPB2 0.0090 1.44
923640002 HLADPB2 0.0325 1.36
cg01685549 HLADPB2 0.0360 -1.56
cg23055377 HLADQA2 0.0125 1.49
cg26489369 HLADQA2 0.0354 1.39
920645912 HLADQB?2 0.0162 1.40
cg00383136 HLADRA 0.0326 1.42
cg04639421 HLADRA 0.0156 -1.57
920348196 HLADRA 0.0035 -3.32
cg08265274 HLADRB5 0.0444 1.68
919109457 HLAE 0.0283 -1.83
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€g13040666 HLAF 0.0224 -1.66
€g25590181 HLAH 0.0355 1.71
€g11406274 HLAH 0.0104 1.70
cg04674508 HLAJ 0.0166 1.47
€cg06381959 HLAJ 0.0149 1.33
€g09368485 HLAJ 0.0385 1.33
cg09037712 HLCS 0.0020 3.46
€g27159583 HLCS 0.0314 2.47
€g21871091 HLCS 0.0112 2.12
cg04126652 HLCS 0.0126 -1.70
€g15833843 HLF 0.0271 -1.75
€cg04731810 HLTF 0.0257 1.75
€cg21111416 HLTF 0.0044 1.63
€g19306970 HLX 0.0064 1.81
€g09255910 HLX 0.0293 131
€g08655206 HLX 0.0086 1.30
€g15450098 HLX 0.0379 1.29
€g21427119 HM13 0.0027 2.14
€g12940420 HM13 0.0296 -1.33
cg08511818 HM13 0.0057 -1.44
€g15681145 HMBOX1 0.0204 1.69
€cg00579805 HMCN1 0.0088 1.49
€gl12728791 HMCN1 0.0093 -1.45
€g24606662 HMCN1 0.0120 -1.60
cg08316831 HMG20A 0.0359 -1.53
€g24229188 HMG20B 0.0086 1.84
€g05261702 HMG20B 0.0098 1.52
€g20294304 HMGA1l 0.0088 -2.28
902123091 HMGA2 0.0207 1.71
€g24551570 HMGB2 0.0360 1.39
€g24699146 HMGCL 0.0473 1.63
cg00988179 HMGCLL1 0.0477 1.41
€g03932978 HMGCLL1 0.0371 1.30
cg05913238 HMGXB3 0.0325 1.33
€g19617213 HMHA1 0.0093 -1.21
€g19008720 HMHA1 0.0476 -2.16
€cg00006081 HMX2 0.0240 1.74
€g27137983 HMX2 0.0208 1.71
906444781 HNF1A 0.0346 1.36
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cgl2712768 HNF1A 0.0236 1.29
€g13230606 HNF1B 0.0467 -1.81
€g21081369 HNF4A 0.0265 1.16
cg09575312 HNRNPM 0.0216 -1.39
910772923 HNRNPUL1 0.0357 1.64
cg04476846 HOMER1 0.0497 1.63
€g12682032 HOMER2 0.0031 1.65
€g02592062 HOMERS3 0.0385 -2.25
€g12534390 HOOK2 0.0075 1.36
cg07450037 HOXA1 0.0127 -1.30
cg05092861 HOXA10 0.0073 1.46
924446586 HOXA11AS 0.0328 1.92
€g12997720 HOXA11AS 0.0244 1.70
€g20688917 HOXAS 0.0382 1.77
€cg06837799 HOXA3 0.0225 1.58
€g12538674 HOXA3 0.0116 1.52
cg01301319 HOXAS 0.0355 1.41
cg03308399 HOXAS 0.0364 1.32
€g23884241 HOXA4 0.0480 2.19
€g21367811 HOXA4 0.0450 1.95
cg09574499 HOXA4 0.0298 1.61
cg02706018 HOXA4 0.0207 1.41
€g19759481 HOXAS 0.0234 1.92
€g20517050 HOXAS 0.0146 1.83
€g25866143 HOXAS 0.0351 1.42
€g16913789 HOXA9 0.0263 -1.25
910381440 HOXB2 0.0106 1.49
€g25882366 HOXB2 0.0293 1.46
921474786 HOXB3 0.0071 161
€g00842549 HOXB3 0.0039 -2.05
€g13293524 HOXB3 0.0495 -2.12
cg11041817 HOXB7 0.0336 -1.49
€g15539420 HOXB8 0.0222 -1.46
€g22830707 HOXC13 0.0340 1.72
€g25936147 HOXC13 0.0470 1.44
cg05771518 HOXC13 0.0025 -1.49
€g00059246 HOXC13 0.0022 -1.75
€g23922739 HOXC13 0.0095 -1.99
cg07915976 HOXC4 0.0051 2.15
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€g21582112 HOXC4 0.0006 1.88
901524853 HOXC4 0.0409 1.32
cg02017718 HOXC4 0.0486 -1.22
cg06005169 HOXD10 0.0418 -2.11
€g23895340 HOXD11 0.0051 1.75
€g21128569 HOXD13 0.0157 -1.53
cg07802350 HOXD13 0.0226 -1.86
€g27160395 HOXDA4 0.0422 -1.46
€g25304107 HOXD4 0.0113 -1.67
cg01414185 HOXDA4 0.0492 -1.84
€cg11938718 HPCAL1 0.0238 -1.48
€cgl5467577 HPN 0.0369 1.583
cg01986717 HPN 0.0248 1.40
€g24869056 HPS1 0.0226 1.58
€g19368383 HPS1 0.0411 -1.34
€g19831369 HPS4 0.0103 1.72
cg00488514 HPS4 0.0457 1.22
€g25426350 HPX 0.0392 1.39
€g03593259 HRASLS?2 0.0387 -1.53
€g24078905 HRC 0.0273 1.63
€g02258201 HRCT1 0.0260 1.75
€g27530352 HRH1 0.0252 1.62
€g15207662 HRH2 0.0413 2.23
€cg17578539 HRH2 0.0139 1.33
cg05011238 HRH2 0.0387 1.25
€cg04291946 HRH3 0.0132 1.36
cg11220161 HRK 0.0081 1.41
€g21614690 HRK 0.0208 -1.38
€g12974660 HRK 0.0231 -1.93
cg07207070 HRNBP3 0.0157 5.55
cg08866991 HRNBP3 0.0038 2.30
cg08759569 HRNBP3 0.0254 1.88
€g24366429 HRNBP3 0.0295 1.82
€g18995143 HRNBP3 0.0458 1.80
cg14715697 HRNBP3 0.0151 1.73
€Qg22114424 HRNBP3 0.0116 1.63
€Q26772172 HRNBP3 0.0190 1.56
€g09890286 HRNBP3 0.0068 151
€cg00314827 HRNBP3 0.0448 1.49
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€g22238660 HRNBP3 0.0090 1.36
€g09304587 HRNBP3 0.0499 1.30
cgl7261211 HRNBP3 0.0153 1.27
€g21347874 HRNBP3 0.0169 1.26
910193441 HRNBP3 0.0199 1.21
€g01555981 HS3ST2 0.0250 1.47
€g19298225 HS3ST3A1l 0.0483 -1.30
cg05871254 HS3ST3B1 0.0302 2.24
€g00437360 HS3ST3B1 0.0135 1.63
cg07068358 HS3ST4 0.0368 1.88
cg01473336 HS3ST6 0.0464 1.73
€g19736660 HS6ST1 0.0162 1.32
€g23429047 HS6ST1 0.0086 -1.27
€g20873136 HS6ST1 0.0330 -1.41
cg08815403 HSD17B13 0.0057 1.62
€g21922731 HSD17B6 0.0127 1.32
€g11445939 HSD17B8 0.0375 131
€g10917602 HSD3B7 0.0332 1.95
902900034 HSF1 0.0195 1.43
€g27603495 HSF5 0.0128 191
Cg27366766 HSF5 0.0398 -2.36
€cg15715076 HSH2D 0.0238 1.33
902017208 HSP90AAl 0.0296 1.30
€g17860962 HSP90AB1 0.0268 -2.22
€g16679386 HSPA12B 0.0202 1.67
€g24763243 HSPA12B 0.0201 1.32
€g22715094 HSPA1A 0.0398 1.44
cg09395540 HSPALL 0.0234 1.50
€g24642523 HSPA2 0.0029 1.98
911251827 HSPAG6 0.0340 2.02
€cg13210534 HSPB2 0.0301 1.42
cg05361406 HSPBS8 0.0216 2.38
€g26934993 HSPB9 0.0171 1.73
cg00582337 HSPB9 0.0385 1.27
cg09359351 HSPBAP1 0.0403 -1.43
€g17358530 HSPCO072 0.0058 1.42
€g22817258 HSPG2 0.0252 1.25
€g20678835 HTR1D 0.0247 1.33
€g00308665 HTR2A 0.0059 1.89
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€g24118521 HTR2A 0.0364 -1.33
€g20178075 HTR3A 0.0305 1.36
cg00576550 HTR3D 0.0116 1.21
cg09623773 HTR5A 0.0148 -1.83
€g15719652 HTRA1 0.0285 -1.66
€g23791011 HTRA1 0.0009 -2.53
€g21224972 HTRAS 0.0012 1.81
cg08791953 HTRA3 0.0354 1.57
€g09494176 HTT 0.0311 -1.35
cg02734755 HUWE1 0.0344 1.79
cg07136610 HUWE1 0.0405 1.33
cgl17849117 HUWE1 0.0398 1.28
€cg03051392 HYALZ2 0.0139 1.26
€g13882046 HYAL4 0.0228 1.59
€cg00422716 HYAL4 0.0488 -1.31
€cg08898569 HYLS1 0.0088 1.38
€g17259265 HYLS1 0.0359 1.30
cg09730369 HYMAI 0.0147 1.39
€g27216384 HYMAI 0.0447 1.19
cg07077459 HYMAI 0.0417 -1.14
cg19707004 IARS2 0.0320 -1.41
914145194 ICAM3 0.0305 -1.87
€cg00500176 ICAM4 0.0319 -1.42
€g15194935 ICAM5 0.0239 151
€g16695324 IDE 0.0349 1.36
€g22446709 IDH2 0.0031 1.70
cg10070741 IDH3G 0.0301 1.36
cg05023707 IDO2 0.0380 10.57
€g02669055 IDO2 0.0417 1.66
€g16957569 IDO2 0.0199 1.59
€cg11468748 IDS 0.0171 -2.06
cg08332990 IDUA 0.0424 1.46
€g16817180 IDUA 0.0268 1.45
€g17229929 IFFO1 0.0229 2.24
€g22867719 IFFO2 0.0035 1.55
€g24539090 IFI116 0.0031 -1.49
903447547 IF127 0.0283 1.52
cg06353720 IFIT3 0.0075 -1.94
904364339 IFIT3 0.0453 -1.96
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cg00714343 IFITM5 0.0276 2.12
€cg05733139 IFITM5 0.0195 1.81
€g26152754 IFITM5 0.0313 1.62
cg09232564 IFITM5 0.0097 1.61
cg07586868 IFITM5 0.0285 1.37
915461781 IFLTD1 0.0188 2.02
€g11130955 IFLTD1 0.0259 1.80
€g19724567 IFRD1 0.0127 2.12
cg04147875 IFT140 0.0418 1.27
€g10166735 IFT140 0.0423 1.17
cg00078759 IFT140 0.0074 -1.54
cg00977403 IFT140 0.0479 -1.88
cg00713642 IGBP1 0.0274 1.46
€g20825323 IGBP1 0.0040 1.28
€g27455781 IGDCC3 0.0335 1.29
€g00910882 IGDCC3 0.0332 1.27
cg08806558 IGF1 0.0149 1.54
€cg06671623 IGF1R 0.0321 1.95
€g18074820 IGF1R 0.0183 1.76
€g15849465 IGF1R 0.0417 -1.29
€g12486493 IGF1R 0.0179 -2.41
911673840 IGF2BP1 0.0269 1.77
€cg00441918 IGF2BP1 0.0281 1.72
€g25220979 IGF2BP1 0.0240 1.56
€g18129628 IGF2BP1 0.0051 1.33
€Qg22947322 IGF2BP1 0.0204 1.32
cg07060794 IGF2BP3 0.0084 -1.68
cg17209188 IGF2BP3 0.0049 -2.18
€g09555124 IGF2R 0.0206 2.32
€cg16111231 IGF2R 0.0115 1.54
cg00490583 IGFALS 0.0103 1.62
€g09650989 IGFALS 0.0200 1.61
910325224 IGFALS 0.0309 1.54
cg01650726 IGFBP1 0.0227 1.45
cg05660795 IGFBP1 0.0112 1.43
906200449 IGFBP1 0.0364 -1.55
920728156 IGFBP2 0.0155 -1.64
cg05867388 IGFBP3 0.0116 -1.83
901456626 IGFBP4 0.0316 -1.44
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€g13588127 IGFBPL1 0.0263 1.23
€cg15158310 IGFL2 0.0414 1.17
€g15028995 IGFL3 0.0155 -1.74
cg02415431 IGLL1 0.0227 -1.38
€g20947407 IGSF1 0.0103 -1.88
€g18509239 IGSF10 0.0299 -1.52
cg01083050 IGSF21 0.0183 1.36
€g23010629 IGSF21 0.0371 -1.57
€g09845941 IGSF21 0.0346 -1.60
cg03649356 IGSF22 0.0327 1.36
€cg17759605 IGSF3 0.0422 1.42
€g22202264 IGSF9B 0.0488 -2.44
€cg05715532 IHH 0.0098 2.00
€g25034205 IHH 0.0450 1.44
cg08756441 IHH 0.0122 1.42
€g16345559 IKZF2 0.0411 -1.42
€g26642774 IL12RB1 0.0151 9.16
€g12633410 IL12RB2 0.0174 1.68
€cg11971461 IL15 0.0311 1.40
€g18683707 IL17B 0.0230 1.45
cg08371706 IL17D 0.0020 1.63
914133014 IL17D 0.0285 1.40
€Qg23552122 IL17D 0.0166 1.17
€cg11570484 IL17F 0.0388 -1.58
cg03745372 IL17RD 0.0320 -1.43
901314252 IL17RE 0.0129 -1.90
cg00090674 IL17REL 0.0336 1.83
€g26206185 IL17REL 0.0241 1.62
cg07312716 IL17REL 0.0216 1.32
901199888 IL1F7 0.0081 1.583
€g26841309 IL1F7 0.0482 1.37
€g21674927 IL1R2 0.0258 2.01
914515187 ILIRAP 0.0217 -1.75
€g19795292 IL1IRL1 0.0138 -1.55
cg15077070 ILIRL2 0.0249 1.75
€g22797169 ILIRL2 0.0143 1.58
€Qg27656754 IL20RA 0.0220 -1.79
€g18051361 IL21 0.0210 -1.56
€cg00050618 IL21R 0.0095 -1.73
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€g09152089 IL22RA1 0.0279 1.86
€g26489497 IL27 0.0305 1.74
€cg16117757 IL28RA 0.0433 1.55
cg09115275 IL2RA 0.0007 151
€g16949914 IL2ZRA 0.0472 -1.48
€g05903710 IL4AR 0.0476 2.06
cg01310029 ILSRA 0.0178 1.19
€g25135018 IL6R 0.0488 -1.88
€g25465344 IL7 0.0393 1.23
cg01027405 IL7R 0.0412 1.39
€g15966954 IL9 0.0359 -1.35
€g26875805 ILDR2 0.0355 1.58
€g00955307 ILDR2 0.0317 131
€g25089598 ILK 0.0389 1.44
905104080 ILKAP 0.0323 1.58
€g19798735 IMMP2L 0.0368 191
cgl7142664 IMMP2L 0.0332 1.90
€g16622651 IMPG1 0.0105 1.44
€cg03605365 INADL 0.0381 -1.56
€cg09307264 INCA1 0.0365 1.74
€g10996370 INE2 0.0110 1.83
926747413 INE2 0.0404 -1.70
€g11290775 INF2 0.0357 1.41
€g25240483 ING5 0.0406 1.49
cg00421221 INHBB 0.0090 -1.89
910683615 INMT 0.0233 1.94
€g16595745 INO80OD 0.0294 -1.59
€g09245872 INOSOE 0.0169 2.12
€cg04436971 INOBOE 0.0303 1.82
€g20016569 INPP1 0.0012 161
€g16469046 INPP4A 0.0324 -1.87
€g24936781 INPP4B 0.0326 1.44
€g10380019 INPP4B 0.0431 1.42
€cg11740348 INPPSA 0.0150 2.76
cg04708830 INPPSA 0.0242 2.05
902240936 INPPSA 0.0262 1.74
cg08287211 INPPSA 0.0428 1.38
€g10191248 INPPSA 0.0373 1.38
€g23103009 INPPSA 0.0343 1.32
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cg04549524 INPP5A 0.0257 1.23
€cg05670885 INPPSA 0.0232 -1.19
€g13563932 INPP5SA 0.0046 -1.22
cg09843855 INPP5SA 0.0246 -1.29
€g12499572 INPPSA 0.0026 -1.33
€g17994840 INPPSA 0.0484 -1.38
cg01140244 INPP5A 0.0162 -1.39
cg00782697 INPP5SA 0.0011 -1.39
cg07166896 INPPSA 0.0311 -1.44
€g14321522 INPP5A 0.0126 -1.58
cg05301616 INPPSA 0.0294 -1.63
€g09270366 INPPSA 0.0432 -1.69
918876826 INPP5B 0.0235 1.51
€g22666015 INPP5D 0.0236 -1.55
914215689 INPP5E 0.0364 1.59
€g02857557 INPP5F 0.0171 1.77
cg09915729 INPP5F 0.0359 1.44
€g27235904 INPP5F 0.0116 -1.33
€g27324619 INPP5J 0.0118 2.40
€g13001289 INPPSK 0.0183 1.97
cg09755939 INSC 0.0093 1.23
cg02749887 INSIGF2 0.0188 1.45
€g20254598 INSIGF2 0.0106 -1.29
€g25775386 INSL3 0.0383 1.56
cg09672765 INSL5 0.0070 1.90
€g13921686 INSL6 0.0471 1.33
€g18114828 INSR 0.0334 1.82
€g18692056 INSR 0.0399 1.48
cg07005770 INTS1 0.0006 1.37
€g22575656 INTS1 0.0476 1.36
cg01367587 INTS1 0.0200 1.24
cg00417963 INTS1 0.0253 -1.34
cg00152411 INTS2 0.0321 1.36
cg13870510 INTS4L1 0.0175 1.26
€g21044403 INTSS 0.0349 1.40
cg07752095 INTU 0.0075 2.10
€cg05790579 IP6K1 0.0096 1.40
cg02763234 IP6K1 0.0149 -1.32
€g16180552 IP6K2 0.0352 1.46

275




€g14295437 IPCEF1 0.0376 1.43
€g24873280 IPCEF1 0.0314 1.40
€g14076360 IPO11 0.0387 1.75
€g13905252 IPPK 0.0328 1.35
cg01387073 IQCA1 0.0268 191
€cg06131879 IQCF5 0.0195 1.20
€g11120695 IQCF5 0.0306 1.18
cg02866468 IQCK 0.0121 1.97
906526997 IQCK 0.0418 -1.63
€g14115785 IQGAP2 0.0044 151
€g24848948 IQSEC1 0.0300 1.90
€g26692003 IQSEC1 0.0245 1.57
€cg08096381 IQSEC1 0.0093 -1.82
€g17959821 IQSEC2 0.0262 1.56
€g11475880 IQSEC2 0.0197 1.30
€g27183801 IQSEC3 0.0348 1.50
€g10106965 IRAK2 0.0191 1.33
cg08092050 IREB2 0.0122 1.54
916478536 IRF4 0.0456 2.04
cgl11417701 IRF4 0.0303 1.66
cg05904013 IRFS 0.0395 -1.26
€cg04864179 IRFS 0.0105 -1.75
€g22029157 IRF6 0.0173 1.86
cg00645579 IRF7 0.0007 -1.71
cg00974598 IRGC 0.0041 1.58
€g06549607 IRS2 0.0061 1.79
€g12195446 IRS2 0.0490 -4.91
cg02135861 IRX2 0.0318 1.61
cg05876174 IRX2 0.0432 -1.44
cg06431877 IRX6 0.0032 2.44
cg04834436 IRX6 0.0362 2.16
€g26293019 ISL1 0.0194 1.98
917686487 ISL1 0.0010 1.97
€g11335960 ISLR 0.0004 1.61
€g15480336 ISLR 0.0199 151
€g20459035 ISOC1 0.0187 1.78
€g25140773 ISOC1 0.0270 1.44
€g24724506 ISOC2 0.0343 1.71
901516033 ISX 0.0212 -1.59
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cg01065977 ISYNA1 0.0138 1.82
906953865 ISYNA1 0.0079 151
€g12524553 ITCH 0.0020 1.75
€g19801256 ITGAL 0.0240 1.62
€g12594731 ITGA1 0.0397 -1.29
€g19650573 ITGAl1l 0.0276 -1.51
cg08446038 ITGA2 0.0189 -1.67
cg00062245 ITGA2B 0.0059 1.95
€g27532360 ITGA2B 0.0358 151
€g23602058 ITGA3 0.0497 131
€g25515269 ITGA4 0.0386 -1.40
901044293 ITGAG 0.0499 1.38
€g22856496 ITGA7 0.0410 1.90
€g25814752 ITGA7 0.0170 1.83
cg01579001 ITGA7 0.0461 1.66
911601663 ITGA8 0.0171 2.33
€g27321175 ITGAS8 0.0336 -1.30
cg27374508 ITGA9 0.0269 2.11
€cg15872437 ITGA9 0.0238 -1.42
cg07719610 ITGAD 0.0217 1.81
€cg11011533 ITGAE 0.0142 1.90
cg07323451 ITGAE 0.0368 1.87
€g25422405 ITGAE 0.0273 1.55
€g02888243 ITGAL 0.0499 1.71
cg06972908 ITGAL 0.0030 1.46
€g16519923 ITGAL 0.0432 1.34
cg09743950 ITGAM 0.0090 2.33
€g15337006 ITGAM 0.0162 -1.54
€g09624923 ITGB1 0.0034 1.66
900214688 ITGB1 0.0476 1.40
€g15452319 ITGB1BP3 0.0069 2.01
cg02315187 ITGB2 0.0316 1.26
€g24815934 ITGB2 0.0182 -1.32
€g24037380 ITGB4 0.0243 1.55
€cg16603176 ITGB4 0.0445 1.37
€g03601229 ITGB4 0.0451 1.17
906201219 ITIHS 0.0145 1.71
€g09955886 ITIHS 0.0382 1.63
€g10094191 ITLN1 0.0151 1.48
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cg07177437 ITLN1 0.0438 1.39
€g18641937 ITLN2 0.0075 1.40
cg05939041 ITPK1 0.0320 1.45
€g16265553 ITPKB 0.0215 1.92
€g05262829 ITPKB 0.0489 1.74
911584376 ITPR1 0.0418 1.73
€g21407899 ITPR1 0.0139 1.64
cg13891121 ITPR2 0.0343 1.45
cgl11276172 ITPRIP 0.0000 2.73
€g11943820 ITPRIP 0.0100 2.63
€g23387597 ITPRIP 0.0197 2.63
903640944 ITPRIP 0.0026 2.24
€cg04935278 ITPRIP 0.0141 2.18
cg19251161 ITPRIP 0.0103 1.87
€g22882506 ITPRIP 0.0031 1.64
906193838 IWS1 0.0416 1.59
€g10939746 IWS1 0.0182 -1.55
€g18537730 IZUMO1 0.0142 1.93
€g19893664 JAG2 0.0444 1.72
€g24150986 JAG2 0.0331 1.35
€g10204692 JAG2 0.0148 -1.49
cg04151612 JAGN1 0.0237 1.56
€g13491304 JAK2 0.0225 -1.34
€g21684470 JAK2 0.0247 -1.63
€g12138330 JAKS 0.0014 1.85
€g19622422 JAK3 0.0321 1.69
€g25623545 JAKS 0.0454 1.40
cg04557677 JAKS 0.0349 -1.38
914706428 JAKMIP1 0.0362 1.84
904528333 JAKMIP1 0.0347 1.72
€g20112376 JAKMIP1 0.0159 1.47
€g24651828 JAKMIP2 0.0330 1.68
€g22569154 JAKMIP2 0.0424 1.67
€g12905673 JAKMIP2 0.0176 1.63
€g11799006 JAKMIP2 0.0225 1.48
€g25553466 JAKMIP3 0.0187 2.70
910466421 JAM2 0.0450 1.87
cg03173502 JARID2 0.0246 2.39
€cg13077031 JARID2 0.0055 1.61
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€g21089584 JARID2 0.0388 1.39
914682005 JARID2 0.0426 131
€g22938901 JAZF1 0.0430 1.67
€g09929567 JDP2 0.0040 1.78
907490283 JDP2 0.0354 1.39
€g00355633 JMJID4 0.0316 -1.56
cg08857478 JMJD6 0.0402 1.18
cg17013645 JPH1 0.0324 -1.54
904191403 JPHS3 0.0156 1.94
cg02426611 JPH3 0.0358 1.68
cg00426425 JPH3 0.0420 1.60
€cg16764362 JPH3 0.0240 1.36
€g03552242 JPH3 0.0251 1.20
cg07718251 JPH3 0.0121 -1.50
906536578 JPH4 0.0141 1.93
€g18270343 JRK 0.0210 1.49
cg13735819 JSRP1 0.0305 1.43
cg07010228 JSRP1 0.0164 1.23
€g22332037 JTB 0.0315 1.82
€cg02071795 JuB 0.0354 1.44
€cg16306115 KAAG1 0.0375 1.88
902118562 KALRN 0.0018 -2.00
cg07478501 KANK2 0.0200 1.34
cg16873271 KANKS 0.0268 1.42
cg02791851 KANKS 0.0416 -1.41
€g01903503 KAT2A 0.0156 1.30
cg06133722 KATS 0.0414 1.44
€g23345004 KATNAL2 0.0218 1.63
€cg08227353 KAZALD1 0.0146 1.82
€g05389024 KBTBD10 0.0249 2.46
cg08867707 KBTBD11 0.0447 1.32
€cg09618998 KBTBD11 0.0073 -1.97
€g25201789 KBTBD12 0.0347 1.17
€g04299028 KCNA10 0.0176 1.52
€g12957986 KCNA10 0.0461 1.45
€g20941453 KCNAZ2 0.0378 1.54
€g00995520 KCNA3 0.0312 1.30
€g14393466 KCNA4 0.0185 1.45
€g20792062 KCNAS 0.0199 1.81
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€g24068761 KCNAB2 0.0485 1.78
924641417 KCNAB2 0.0195 1.37
cg01934408 KCNAB2 0.0322 1.15
cg03969724 KCNAB2 0.0044 -1.49
€cg06975048 KCNAB3 0.0070 161
911754206 KCNB2 0.0341 1.54
cg08578454 KCND1 0.0027 2.02
cg00979376 KCND1 0.0169 1.56
€cg00705055 KCND1 0.0291 -1.35
€g18645002 KCND2 0.0476 -1.74
cg00833661 KCNE1 0.0123 1.41
€g05280255 KCNES 0.0041 -1.60
924742614 KCNE4 0.0445 1.65
cg03027241 KCNG1 0.0499 1.32
€g23147443 KCNH2 0.0222 -1.26
€g02492920 KCNH2 0.0461 -1.26
€g10695105 KCNH3 0.0114 1.27
€g05289873 KCNH4 0.0134 -1.60
€cg01585372 KCNIP1 0.0014 1.55
€g05586800 KCNIP1 0.0257 1.40
€g11685391 KCNIP2 0.0094 -1.45
€cg18939117 KCNIP2 0.0422 -1.86
€g03595348 KCNIP3 0.0058 241
€g16450654 KCNIP3 0.0024 1.88
cg07300384 KCNIP4 0.0302 1.60
€g16639860 KCNIP4 0.0409 1.45
cg02381390 KCNIP4 0.0147 -4.62
€g25893560 KCNJ1 0.0031 -1.84
910441013 KCNJ10 0.0321 1.37
€g27520170 KCNJ10 0.0335 1.21
€g23065768 KCNJ11 0.0321 1.35
€cg16831361 KCNJ15 0.0114 1.46
€g11856810 KCNJ3 0.0033 2.67
cgl7152214 KCNJ4 0.0099 1.30
€g13465587 KCNJ6 0.0443 -1.50
€g09669625 KCNK1 0.0170 -1.28
cg08112724 KCNK10 0.0207 1.94
€g14948436 KCNK16 0.0496 -1.18
€cg00012638 KCNK17 0.0046 1.77
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€g11346522 KCNK2 0.0133 2.26
€cg08605458 KCNK3 0.0070 1.71
€cg11273176 KCNK3 0.0457 1.34
€g14254480 KCNK3 0.0285 -1.64
€g01352108 KCNK4 0.0384 1.62
906129498 KCNK4 0.0063 1.55
€g19846387 KCNK4 0.0140 1.35
cg06144361 KCNMA1 0.0094 2.21
€g11752430 KCNMA1 0.0499 1.59
cg02172819 KCNMA1 0.0102 1.42
€cgl7786129 KCNMA1 0.0109 1.41
911532418 KCNMA1 0.0105 1.35
919346281 KCNMA1 0.0425 1.19
€g27623266 KCNMA1 0.0074 -1.70
€g24529771 KCNMB3 0.0014 3.46
920278439 KCNMB3 0.0406 1.77
cg01271129 KCNMB3 0.0013 1.62
€g25742458 KCNN1 0.0260 1.63
cg06715661 KCNN1 0.0006 1.52
€g25201998 KCNN3 0.0109 2.11
€g26504422 KCNN4 0.0171 1.47
910151367 KCNQ1 0.0058 2.13
919764489 KCNQ1 0.0359 1.90
cgl4637411 KCNQ1 0.0036 1.86
€g12141659 KCNQ1 0.0220 1.82
€g17333973 KCNQ1 0.0222 1.62
cg04008557 KCNQ1 0.0065 1.61
€g19923326 KCNQ1 0.0355 1.55
€g13742956 KCNQ1 0.0008 1.41
€g04635504 KCNQ1 0.0307 1.39
€g27364242 KCNQ1 0.0300 1.38
cg07683142 KCNQ1 0.0462 1.37
€g11025829 KCNQ1 0.0472 1.33
€cgl16778148 KCNQ1 0.0031 1.30
cg08160246 KCNQ1 0.0082 1.30
€g02258534 KCNQ1 0.0027 1.16
901693193 KCNQ1 0.0430 -1.33
€g12901038 KCNQ1 0.0059 -1.43
€g19728223 KCNQ1 0.0172 -1.48
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cg07592519 KCNQ1 0.0402 -1.53
€g25203481 KCNQ1DN 0.0407 3.33
€g10503232 KCNQ1DN 0.0108 1.42
cg04762676 KCNQ10T1 0.0076 1.94
€g21137515 KCNQ10T1 0.0411 1.32
€g09518720 KCNQ10T1 0.0475 -1.48
€g17022362 KCNQ2 0.0155 2.64
€g14498592 KCNQ2 0.0265 2.31
€cg09576415 KCNQ2 0.0081 1.88
€cg10067304 KCNQ2 0.0294 1.47
cg09117405 KCNQ2 0.0087 1.37
912173392 KCNQ2 0.0018 1.22
911248857 KCNQ4 0.0157 1.99
€g23221791 KCNQ5 0.0170 2.22
905203217 KCNS1 0.0031 1.82
906193004 KCNS1 0.0329 -1.44
€g26119806 KCNS3 0.0477 1.83
€g10265016 KCNS3 0.0136 1.81
€cg00060627 KCNS3 0.0437 1.64
€g13945442 KCNT1 0.0068 1.34
cg13442116 KCNT1 0.0338 -1.31
€g05693450 KCNU1 0.0340 1.81
cg07583503 KCNV1 0.0227 2.30
€g02611085 KCP 0.0292 1.41
cg08922068 KCP 0.0250 1.36
€g22939733 KCP 0.0227 1.30
€g19738924 KCTD1 0.0130 2.16
cgl2776287 KCTD1 0.0334 1.57
€g09412069 KCTD10 0.0169 2.12
916434195 KCTD10 0.0492 -1.59
€g25968569 KCTD12 0.0076 2.43
€g15901783 KCTD12 0.0223 1.69
€g26753484 KCTD13 0.0253 2.00
€g13996476 KCTD14 0.0278 1.35
€g11550547 KCTD14 0.0471 -1.47
€cg04346128 KCTD16 0.0031 -1.29
€g02482690 KCTD17 0.0226 1.49
cg07392740 KCTD2 0.0320 -1.20
904439215 KCTD4 0.0351 1.35
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€g26609398 KCTD5 0.0281 1.63
cg03796003 KCTD5 0.0231 -11.47
€g13615367 KCTD6 0.0346 1.68
cg03605164 KCTD8 0.0370 1.88
903053346 KDELRS3 0.0204 -1.58
€g15695155 KDM2B 0.0223 2.38
€g26995224 KDM2B 0.0107 1.89
€cgl17452615 KDM2B 0.0368 1.89
cg07020001 KDM2B 0.0303 1.58
cg07529210 KDM2B 0.0233 1.35
€g22079102 KDM4B 0.0190 2.14
cg00513611 KDM4B 0.0174 1.97
€g09934706 KDM4B 0.0095 1.89
€g11407198 KDM4B 0.0013 1.63
€g15213650 KDM4B 0.0437 1.36
€g17339794 KDM4B 0.0117 -1.22
€g15174682 KDM4B 0.0311 -1.39
cg13714797 KDM4C 0.0026 2.38
cg03800724 KDM5C 0.0357 1.41
901888389 KDM6A 0.0383 1.43
€g25588826 KDM6B 0.0019 1.28
€Qg22779878 KEAP1 0.0343 1.65
€g02094500 KHDRBS2 0.0077 1.39
cg05505545 KHK 0.0172 1.39
€g23632528 KHNYN 0.0017 1.30
€g02507952 KIAA0125 0.0131 1.43
€g15349304 KIAA0125 0.0431 -1.16
cg03224013 KIAA0125 0.0182 -1.52
€cg04153082 KIAA0146 0.0289 1.48
€cg08165361 KIAA0146 0.0329 -1.49
€cg04567435 KIAA0182 0.0301 1.73
€g27201775 KIAA0182 0.0184 1.55
904049225 KIAA0182 0.0066 -1.26
cg04767841 KIAA0182 0.0146 -1.58
cg01302201 KIAA0182 0.0138 -1.59
€g09396032 KIAA0182 0.0264 -1.85
904932464 KIAA0232 0.0218 2.61
€g10269572 KIAA0240 0.0022 1.46
€cg04158862 KIAA0247 0.0252 1.66
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cg02175033 KIAA0247 0.0479 1.51
€cg00842095 KIAA0247 0.0482 1.37
cg05019423 KIAA0284 0.0413 131
cg05160272 KIAA0284 0.0465 -1.39
€g04232340 KIAA0284 0.0466 -1.39
€g10482057 KIAAO0319 0.0259 -1.67
€g22526531 KIAAO319L 0.0447 -1.22
cg07458272 KIAA0355 0.0298 1.40
911126351 KIAA0391 0.0037 -1.67
€g16617366 KIAA0427 0.0499 1.70
€g21444002 KIAA0427 0.0496 -1.29
cg07719401 KIAA0430 0.0218 1.48
914037182 KIAA0495 0.0403 1.57
€g11253879 KIAA0495 0.0261 1.34
€g02529523 KIAAO0513 0.0018 1.62
cg07005506 KIAAO0513 0.0124 -1.52
€cg10013998 KIAA0513 0.0343 -1.53
cg08455936 KIAA0556 0.0485 2.07
€cg27048684 KIAAO0556 0.0493 2.03
904819214 KIAAO0556 0.0252 1.29
€g14969320 KIAA0562 0.0445 1.52
cg03761258 KIAA0562 0.0335 1.35
906543160 KIAA0562 0.0376 1.29
€g21411962 KIAA0562 0.0045 -2.10
€g23620433 KIAA0586 0.0299 -2.59
€g14578701 KIAA0649 0.0005 -1.45
€g10533255 KIAA0652 0.0430 1.39
€g19549279 KIAA0664 0.0077 1.83
€g00421205 KIAA0664 0.0062 1.72
cg08286785 KIAA0664 0.0336 1.32
€g20201957 KIAA0664 0.0404 -1.32
€g15961105 KIAA0748 0.0463 1.44
€g23432673 KIAA0913 0.0276 1.30
€g13199720 KIAA0922 0.0302 2.40
€g21908828 KIAA0922 0.0392 1.98
€g16516091 KIAA0922 0.0226 1.81
920367304 KIAA0922 0.0471 1.67
cg03464224 KIAA0922 0.0022 1.52
€g25282951 KIAA1026 0.0098 2.05
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cg08468082 KIAA1026 0.0196 1.45
€g22790758 KIAA1026 0.0067 -1.34
€g13322252 KIAA1026 0.0427 -1.43
€g11964773 KIAA1026 0.0106 -1.49
904402828 KIAA1026 0.0176 -1.56
€g19626253 KIAA1026 0.0284 -1.66
€g16985952 KIAA1026 0.0061 -1.80
cg01085553 KIAA1199 0.0279 2.19
905208249 KIAA1199 0.0467 -1.56
€g19505458 KIAA1217 0.0050 1.93
€g26680350 KIAA1217 0.0478 1.63
€cg09808864 KIAA1244 0.0105 -1.38
cg07468062 KIAA1257 0.0359 1.72
€g23952828 KIAA1267 0.0328 1.61
cg07584200 KIAA1267 0.0310 1.41
cg02301815 KIAA1267 0.0422 1.38
€g23235832 KIAA1324 0.0411 1.57
€g19865375 KIAA1324L 0.0350 2.07
€g19531130 KIAA1377 0.0465 1.50
€cg03756929 KIAA1383 0.0308 2.49
cg02171725 KIAA1429 0.0406 1.73
€g02148270 KIAA1430 0.0430 1.41
€g00120505 KIAA1432 0.0295 1.38
cg01201802 KIAA1462 0.0207 1.46
€g25299371 KIAA1486 0.0144 1.87
€g25850629 KIAA1522 0.0407 1.30
cg01838004 KIAA1529 0.0204 1.77
€g02169859 KIAA1529 0.0287 1.39
€g13727089 KIAA1529 0.0294 1.26
€g19296501 KIAA1530 0.0132 1.57
€g27274322 KIAA1530 0.0494 1.37
€g20099968 KIAA1530 0.0287 1.32
903698374 KIAA1530 0.0180 -1.87
€cgl7474222 KIAA1543 0.0211 1.38
cg20778684 KIAA1549 0.0436 1.63
€g19007019 KIAA1598 0.0484 1.77
€g12604950 KIAA1614 0.0403 1.47
€g20486417 KIAA1671 0.0047 -1.25
906584224 KIAA1671 0.0379 -1.57
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cg00027990 KIAA1683 0.0182 1.58
€g16595667 KIAA1737 0.0249 1.66
€g23037871 KIAA1751 0.0174 1.32
cg01089858 KIAAL1755 0.0382 -1.53
cg07117596 KIAA1804 0.0339 1.48
€912222423 KIAA1875 0.0442 -1.36
€g25427625 KIAA1908 0.0046 151
€g13392468 KIAA1984 0.0334 1.36
cg07603449 KIAA2013 0.0094 1.50
€g19255084 KIAA2018 0.0298 2.19
cg02639181 KIDINS220 0.0312 1.59
€g15414930 KIF13A 0.0385 2.02
€g03089870 KIF13A 0.0150 1.77
€g20858437 KIF13B 0.0245 1.75
€g05356564 KIF17 0.0131 1.64
€g18486150 KIF17 0.0363 1.25
€g24432245 KIF19 0.0356 1.27
cg01466615 KIF1A 0.0474 1.51
€g13263576 KIF1A 0.0067 1.48
€g21698294 KIF1A 0.0423 1.30
cg03299617 KIF1A 0.0284 1.25
cg04776812 KIF21A 0.0323 1.64
€g15973285 KIF21A 0.0307 -1.35
€g21188559 KIF24 0.0314 1.71
cg13314057 KIF25 0.0317 1.68
905282968 KIF25 0.0197 1.67
€g25008524 KIF25 0.0083 1.58
€g16320173 KIF25 0.0081 1.52
€g24706981 KIF26A 0.0316 2.51
€g22812030 KIF26A 0.0209 2.38
€g12182408 KIF26A 0.0142 2.03
€g14058100 KIF26A 0.0264 1.92
902216784 KIF26A 0.0074 1.72
cg01549570 KIF26A 0.0202 1.65
€g18693479 KIF26A 0.0364 1.33
€g13572596 KIF26A 0.0489 1.25
914120984 KIF26A 0.0132 1.24
€g27172568 KIF26A 0.0403 1.22
€g03130248 KIF26B 0.0474 2.15
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€g26677288 KIF26B 0.0162 1.80
€cg00348992 KIF26B 0.0414 -1.31
€g23014549 KIF26B 0.0281 -1.49
€g19368911 KIF26B 0.0093 -1.60
€g26186408 KIF2A 0.0138 1.75
€g25011809 KIF3A 0.0125 1.79
€g22898783 KIF3C 0.0448 1.42
€g11365072 KIF4B 0.0373 1.56
cg00133811 KIF5C 0.0372 1.40
€g21303039 KIF5C 0.0163 1.35
cg07142954 KIF7 0.0190 1.49
902039956 KIF9 0.0104 -1.72
cg09058747 KIFC1 0.0333 1.58
€g18796027 KIFC1 0.0357 1.47
€g15819739 KIFC1 0.0315 1.28
903433404 KIFC3 0.0243 1.34
cg07299078 KIFC3 0.0180 -1.24
€g21480743 KILLIN 0.0393 1.43
cg07678669 KIR3DL1 0.0213 1.81
cg07233127 KIR3DL1 0.0371 -1.32
cg08510934 KIR3DL2 0.0094 -1.54
901588826 KIRREL2 0.0490 1.70
€g23796755 KIRRELS3 0.0140 1.57
€g24057710 KIRREL3 0.0325 1.41
cg04832325 KIRREL3 0.0306 1.38
cg07325539 KIRRELS3 0.0440 1.36
€g17539235 KISS1 0.0224 -1.45
cg07723158 KISS1R 0.0117 1.64
€g17854066 KIT 0.0412 -1.49
€g17399545 KITLG 0.0286 2.21
cg09886946 KL 0.0411 1.43
€g20672059 KL 0.0231 1.40
€g21880903 KLB 0.0448 2.33
€g15374515 KLC1 0.0176 1.45
cg24781737 KLC2 0.0176 2.15
€g25736830 KLC2 0.0043 1.93
cg03719947 KLC3 0.0115 1.21
€g15123428 KLF11 0.0367 1.63
€g20658100 KLF12 0.0437 1.58
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cg00350914 KLF12 0.0300 1.49
902452491 KLF12 0.0262 1.38
cg08945214 KLF13 0.0281 1.55
€g27639142 KLF15 0.0115 1.43
€g15369419 KLF7 0.0139 -1.60
914701129 KLF8 0.0001 1.67
€cg06655100 KLF8 0.0445 -1.37
cg04707327 KLHDC1 0.0433 2.08
€g21221108 KLHDC5 0.0270 151
cg07600533 KLHDC7B 0.0297 3.07
€g22249529 KLHDC7B 0.0268 2.66
914526039 KLHDCS8B 0.0088 2.47
€g24090938 KLHDCS8B 0.0306 1.44
€g21847405 KLHL12 0.0487 1.21
€g26051590 KLHL13 0.0430 1.66
€g12050949 KLHL13 0.0310 -1.61
cg07442775 KLHL13 0.0385 -1.65
cg09381134 KLHL14 0.0207 2.68
903148373 KLHL17 0.0478 1.89
€g16993975 KLHL17 0.0375 1.78
€g14831166 KLHL17 0.0153 1.68
cg07582955 KLHL17 0.0063 1.37
902324432 KLHL2 0.0220 1.73
cg00831466 KLHL22 0.0158 1.58
cg10769618 KLHL23 0.0052 1.55
€g15529542 KLHL25 0.0479 2.01
€g14067761 KLHL29 0.0171 2.16
€g17952075 KLHL29 0.0317 1.87
€g17129809 KLHL29 0.0122 1.84
€g26109017 KLHL29 0.0189 1.82
€g19788941 KLHL29 0.0410 1.33
€g26767059 KLHL29 0.0190 1.32
914075211 KLHL29 0.0411 1.25
cg03960488 KLHL29 0.0336 -1.29
€cg15736743 KLHL29 0.0222 -1.51
€cg00536792 KLHL31 0.0283 1.95
916100476 KLHL31 0.0254 -1.52
€g22951027 KLHL33 0.0478 1.82
902343736 KLHL35 0.0267 1.49
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€g22342100 KLHL38 0.0236 2.03
904901623 KLHLS 0.0025 1.77
cg05160105 KLHLS 0.0478 -1.52
€g25396637 KLHL7Y 0.0078 1.64
902847897 KLHLS 0.0056 -2.04
910646254 KLK1 0.0395 1.24
€g19912337 KLK11 0.0136 131
cg09557136 KLK14 0.0106 1.39
€g23562473 KLK15 0.0317 -1.20
€g18364707 KLK4 0.0232 2.19
€g26827876 KLK4 0.0194 -1.39
911976052 KLK4 0.0469 -1.50
€g18967533 KLK6 0.0391 1.27
€g12536028 KLKB1 0.0142 2.39
€cg11597515 KLKB1 0.0019 -1.71
€g02567323 KLRAQ1 0.0053 2.00
€g09261289 KLRD1 0.0229 -1.23
€g21474838 KLRD1 0.0016 -1.34
cg01779323 KLRG2 0.0084 1.49
€g00996323 KLRG2 0.0303 -1.56
€g26660631 KNCN 0.0081 1.33
€g26191882 KNCN 0.0440 -1.22
911610925 KNDC1 0.0078 2.90
cg10717401 KNDC1 0.0126 1.99
€g10458494 KNDC1 0.0159 1.60
€g14494090 KNDC1 0.0245 1.58
€g23709617 KNDC1 0.0027 1.58
cg11373323 KNDC1 0.0088 1.53
914636714 KNDC1 0.0379 1.39
€g18398637 KNDC1 0.0454 1.38
€g12448312 KNDC1 0.0133 1.28
€g25985263 KNDC1 0.0326 1.26
€cg00033834 KNDC1 0.0244 1.23
€g19970325 KPNA1 0.0238 2.15
€g12629448 KPRP 0.0435 1.42
€g26939283 KPRP 0.0205 1.40
€cg09687864 KPRP 0.0197 -1.33
cgl7947121 KPRP 0.0487 -1.42
901269191 KRAS 0.0370 1.42
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€g21877960 KRR1 0.0423 -1.48
€g19051042 KRT19 0.0214 1.56
cg09813090 KRT27 0.0303 1.39
€g17985300 KRT28 0.0281 1.78
€g20125516 KRT31 0.0377 1.35
910934546 KRT6A 0.0424 1.27
€g26976108 KRT6C 0.0100 1.21
€g11934394 KRT79 0.0223 1.31
902418195 KRT82 0.0295 -2.61
cg05661164 KRT83 0.0287 1.69
€cg10889556 KRT84 0.0272 1.46
912689128 KRT85 0.0199 131
€cg15771200 KRT85 0.0090 1.28
cg04473405 KRT85 0.0479 -1.42
€g19365166 KRT86 0.0161 -1.53
€g19846389 KRT9 0.0449 1.50
€g17903229 KRTAP1Q 0.0401 1.23
cg08475518 KRTAP1Q0 0.0417 1.54
€cg00163674 KRTAP1Q2 0.0445 -1.42
€g25623886 KRTAP16 0.0365 1.98
€cg10191581 KRTAPI1 0.0218 1.57
€g24082983 KRTAP13 0.0364 -1.47
€cg00795825 KRTAPX1 0.0417 1.25
€g06515562 KRTAP12 0.0385 -1.29
cg03721387 KRTAP24 0.0363 -1.39
€cg05809586 KRTAP21 0.0368 -9.79
€g21319411 KRTAP4 0.0295 1.73
cg04790154 KRTAPS 0.0338 1.45
€g26521011 KRTAPS 0.0492 1.39
905246522 KSR1 0.0052 -1.58
cg04911139 KSR1 0.0217 -2.16
€g10654373 KSR2 0.0310 1.74
€g10084383 KSR2 0.0145 1.30
€g21620979 KSR2 0.0068 -1.26
cg06711448 KSR2 0.0352 -1.27
€g20457145 KTN1 0.0360 1.64
cg03731268 L1TD1 0.0103 1.87
911146821 L1TD1 0.0464 1.22
cg07018000 L3MBTL 0.0254 1.71
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€g15330298 L3MBTL 0.0480 -1.37
911418783 LAD1 0.0035 1.68
€g20652042 LAG3 0.0179 -1.38
€g10191002 LAG3 0.0151 -1.94
€g19421125 LAG3 0.0359 -2.14
€g19872463 LAG3 0.0473 -2.20
€g20237610 LAMAZ2 0.0135 1.92
€g23143313 LAMAZ2 0.0175 -1.25
905140624 LAMA2 0.0257 -1.43
€g16113793 LAMAS 0.0469 -1.50
cg08844365 LAMA4 0.0448 1.47
€g23082393 LAMA4 0.0237 1.22
cg04081218 LAMC1 0.0154 -2.01
€g23696949 LAMC2 0.0220 -1.35
€cg04218899 LAMC?2 0.0062 -1.43
906211724 LAMC?2 0.0186 -1.55
€g13766560 LAMC3 0.0276 -1.32
cg00979026 LAMP1 0.0202 1.48
916336586 LAPTM4B 0.0079 1.46
€cg17418085 LAPTMS 0.0444 -1.93
cg16577707 LARP1 0.0354 1.44
915460921 LARP4 0.0128 1.57
cg08182792 LARP4 0.0437 -1.94
cg05931497 LARP4B 0.0194 -2.14
€g14829409 LARP7 0.0044 1.82
€cg17918556 LASS6 0.0239 1.67
cg01448132 LAT 0.0209 -1.54
€g27409974 LATS1 0.0442 1.62
€g24994350 LATS1 0.0076 -1.69
€g12366301 LATS2 0.0345 1.75
€g26525870 LAYN 0.0491 1.33
€g20483690 LBR 0.0173 1.95
€g03522132 LBX2 0.0124 191
€g27649239 LBXCOR1 0.0033 3.34
cg02081733 LBXCOR1 0.0042 1.67
€g16208657 LBXCOR1 0.0304 1.56
cg04471701 LCAS 0.0099 1.52
€g24304714 LCE1C 0.0159 1.47
€g11680857 LCE2D 0.0007 -3.67
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€g27206522 LCE3A 0.0138 1.60
€g13790576 LCNG6 0.0425 1.22
€g13918042 LCOR 0.0230 2.24
cg04167833 LCP2 0.0331 -1.28
cgl7752270 LCP2 0.0344 -1.47
902571534 LCTL 0.0351 1.60
€g25665697 LCTL 0.0149 1.53
€g08262002 LDB2 0.0186 1.46
€g05820066 LDHD 0.0217 1.55
cg03567652 LDLR 0.0378 1.33
€g15987572 LDLRADZ2 0.0010 2.09
€g26597485 LDLRADS 0.0478 1.56
€g20287514 LDLRAP1 0.0224 1.32
€g22442430 LDLRAP1 0.0235 -2.81
911397957 LEAP2 0.0291 1.63
€g19699140 LECT1 0.0145 1.74
€g11989343 LECT1 0.0422 -1.89
cg06772279 LEFTY1 0.0236 1.31
€g21278164 LEFTY2 0.0404 1.30
902303399 LELP1 0.0443 1.40
€g18603538 LEP 0.0012 1.33
€g05635562 LEPREL1 0.0275 1.48
€g23488055 LETM1 0.0149 2.27
€g02821998 LETM1 0.0239 1.56
cg06423425 LFNG 0.0278 2.24
€g00892324 LFNG 0.0109 -1.41
€g26274090 LGALS14 0.0218 1.54
cg04260307 LGALS3 0.0010 1.52
€g18322510 LGALSS8 0.0483 1.95
cg07913153 LGALSS8 0.0213 1.45
€g10327250 LGALS9C 0.0458 -1.28
€g13858227 LGI1 0.0281 1.54
908480266 LGl4 0.0321 1.583
€g11566194 LGMN 0.0345 -1.30
€g21170346 LGR4 0.0487 1.50
€cg04538585 LGRS 0.0491 1.68
€g26347746 LGR6 0.0437 -1.69
€g16639185 LGTN 0.0421 1.59
€g17950023 LHB 0.0031 1.73
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cg00925087 LHCGR 0.0130 2.48
€cg05099186 LHFP 0.0446 1.68
cg06759890 LHFPL2 0.0267 1.62
cg05497253 LHFPL2 0.0393 -1.47
€g19438790 LHFPL2 0.0446 -1.55
900242951 LHFPL4 0.0305 1.39
€g09985802 LHPP 0.0496 -1.45
€g12002589 LHX2 0.0047 2.19
914277923 LHXS 0.0458 1.97
€g14605520 LHX3 0.0258 1.75
€g25952247 LHX3 0.0059 1.55
cgl17270081 LHXS 0.0383 1.49
919746397 LHXS 0.0403 1.46
€g18297246 LHX3 0.0480 1.34
€cg08848140 LHX6 0.0290 1.39
909723488 LHX6 0.0039 -1.29
€g21213617 LHX6 0.0413 -1.66
€cg10095577 LHX8 0.0313 1.41
€g23166389 LHX8 0.0244 131
€cg19131731 LIF 0.0068 -2.02
cg10778249 LIG1 0.0232 1.58
€g02550119 LIG3 0.0333 1.37
€g21955916 LILRB2 0.0098 -1.55
€g13535489 LILRBS 0.0226 2.04
cg00061185 LIMA1 0.0448 1.62
€g13578194 LIMCH1 0.0134 1.90
€g25740652 LIMCH1 0.0063 1.49
cg01882498 LIN54 0.0180 2.13
910667338 LIN7B 0.0440 1.56
€cg06014092 LINGO1 0.0016 -1.30
€g23669034 LINGO3 0.0492 -1.34
€g23671699 LINGO3 0.0199 -1.37
€g13201297 LINGO4 0.0411 1.50
€g11640008 LIPE 0.0323 1.62
cg01044465 LIPE 0.0375 1.60
€cg06210915 LIPJ 0.0236 1.57
€g23566793 LLGL1 0.0336 1.28
€g15758175 LLGL2 0.0366 1.76
cg08827674 LLGL2 0.0106 1.48
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€g21147829 LLPH 0.0368 1.45
€g25013269 LMAN2 0.0095 1.67
€g25662041 LMAN2 0.0444 -2.00
€g10755039 LMBR1 0.0395 1.12
901386735 LMBRD1 0.0083 1.74
€cg04373034 LMCD1 0.0297 2.10
€g16515546 LMF1 0.0423 1.84
€g10281704 LMF1 0.0470 1.47
€g26494542 LMF1 0.0479 1.36
cg00820311 LMF1 0.0053 -1.94
cg03870261 LMNB2 0.0452 2.01
€g19288226 LMNB2 0.0330 1.65
€g23162201 LMO1 0.0427 2.48
cg04590170 LMO2 0.0456 -1.44
cg01181415 LMO3 0.0149 1.57
€g19016652 LMO3 0.0293 -1.34
€g22227965 LMO7 0.0245 151
cg00574740 LMO7 0.0099 1.48
€cg06545038 LMOD1 0.0177 2.17
€g26899399 LMOD1 0.0368 1.83
cg05834895 LMOD3 0.0315 2.07
€g21633901 LMTK?2 0.0336 1.32
€cg17508434 LMTK?2 0.0471 -1.50
€g14398661 LMX1B 0.0105 1.30
€g18055467 LMX1B 0.0271 -1.54
€g19684083 LNX1 0.0279 1.90
€g10100220 LNX2 0.0244 1.51
€g26406176 LOC100101938 0.0225 1.18
€g13735863 LOC100127888 0.0327 131
€g22803410 LOC100127888 0.0327 1.29
cg00633062 LOC100127888 0.0117 1.22
€g21599336 LOC100128239 0.0447 -1.42
€g08694280 LOC100128292 0.0230 1.48
€g21364231 LOC100128822 0.0461 -1.34
cgl7612147 LOC100128977 0.0004 1.50
€g15679139 LOC100128977 0.0228 -1.59
€g09355310 LOC100129637 0.0194 1.62
€g09276655 LOC100129637 0.0170 -1.31
€cg05304979 LOC100129637 0.0175 -2.26
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cg07041681 LOC100129637 0.0069 -2.85
LOC100130872
cg01546047 <POND 0.0258 2.14
LOC100130872
22873748 <PON? 0.0160 1.74
LOC100130872
cg04480280 <PON? 0.0366 1.61
cg04434593 LOC100130987 0.0045 2.27
cg06890813 LOC100131726 0.0346 1.95
912395259 LOC100132215 0.0011 1.68
cg17583946 LOC100132215 0.0494 -1.49
cg19177627 LOC100132215 0.0491 -1.52
918991242 LOC100132707 0.0304 1.39
cg02667756 LOC100133050 0.0461 1.57
cg10948671 LOC100133308 0.0293 1.74
cg26020826 LOC100133612 0.0107 1.39
922431309 LOC100134713 0.0331 2.15
cg04012986 LOC100188947 0.0456 3.02
cg00526835 LOC100188947 0.0029 1.29
cg07630723 LOC100190940 0.0483 1.43
912963237 LOC100272146 0.0488 -1.27
cg00108038 LOC100292680 0.0181 1.83
cg18886147 LOC100292680 0.0495 1.37
913023621 LOC100302640 0.0233 1.98
cg15913856 LOC100303728 0.0425 1.70
910321196 LOC100303728 0.0408 1.17
cg17276682 LOC100303728 0.0230 -1.38
cg26785823 LOC115110 0.0306 1.39
cg16704720 LOC116437 0.0158 1.47
cg09887906 LOC121952 0.0456 2.00
915996534 LOC134466 0.0063 2.33
cg18428283 LOC134466 0.0173 1.47
923758703 LOC143188 0.0485 1.31
920380214 LOC144571 0.0356 2.40
902883147 LOC144571 0.0263 1.98
cg13404951 LOC144742 0.0471 -1.23
cg11965311 LOC145845 0.0469 1.66
cg00610310 LOC146336 0.0204 2.15
cg23556923 LOC146880 0.0367 1.26
922793142 LOC148696 0.0422 2.19
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cg08535928 LOC149134 0.0470 1.97
914753691 LOC150185 0.0389 1.38
cg05278186 LOC150527 0.0426 1.35
€g12922161 LOC150622 0.0262 1.43
902135281 LOC151658 0.0108 -1.59
901166488 LOC153328 0.0436 1.27
€g09212372 LOC153328 0.0460 1.24
cg08355157 LOC154822 0.0492 5.23
€g18194535 LOC154822 0.0279 1.90
€g20258486 LOC154822 0.0075 1.79
cg03749915 LOC154822 0.0336 1.58
€g15459871 LOC168474 0.0154 1.58
€g13115440 LOC220729 0.0113 1.97
€g11249173 LOC221710 0.0472 -1.13
€cg04304130 LOC221710 0.0134 -1.38
€cg08974852 LOC253724 0.0339 1.583
€g10884544 LOC253724 0.0041 1.37
€g20467658 LOC254559 0.0330 1.72
€cg03416085 LOC255167 0.0063 1.41
€cg09183671 LOC282997 0.0394 1.62
cg01709312 LOC282997 0.0094 1.42
€g27161550 LOC283332 0.0386 1.50
€g18587504 LOC283663 0.0380 1.58
€g13626582 LOC283663 0.0209 -1.88
€g25828462 LOC283731 0.0351 1.61
€g05547902 LOC283731 0.0368 1.59
€g04920649 LOC283731 0.0058 1.46
€g25518824 LOC284023 0.0029 2.15
€Q22284422 LOC284276 0.0245 1.55
€g27158481 LOC284798 0.0116 -1.41
€g14187860 LOC284805 0.0499 1.21
€g24467337 LOC284805 0.0401 -1.66
€cg00546897 LOC284837 0.0474 1.59
€g10653297 LOC285033 0.0092 2.50
€g02443652 LOC285033 0.0411 2.35
€g09237790 LOC285194 0.0204 1.52
€g19764594 LOC285370 0.0470 1.55
€g19922435 LOC285419 0.0475 -1.45
€g21495653 LOC285548 0.0348 1.58
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€g27033712 LOC285593 0.0414 1.76
€g09483595 LOC285627 0.0108 2.06
€g24054315 LOC285696 0.0009 1.96
€g12184293 LOC285740 0.0465 -1.37
€g20731340 LOC285780 0.0397 1.36
€g15479387 LOC285830 0.0052 1.57
cg09755181 LOC285830 0.0303 1.23
€g23606396 LOC285830 0.0219 -1.69
€g25994725 LOC285847 0.0023 1.73
€g17152869 LOC286002 0.0438 -1.59
€g11209892 LOC286016 0.0406 2.16
€cg11322877 LOC286467 0.0001 1.72
€g25691526 LOC286467 0.0067 1.71
cg03073000 LOC286467 0.0429 1.49
€g25530944 LOC286467 0.0119 1.47
920469935 LOC286467 0.0224 1.44
cg08421051 LOC338799 0.0108 2.12
cg04742334 LOC339568 0.0353 1.28
924119722 LOC339674 0.0380 1.55
916497431 LOC348021 0.0252 1.17
cg17081976 LOC375190 0.0444 1.33
cg07586042 LOC388588 0.0361 1.21
€g18193268 LOC388692 0.0245 1.55
€g23664334 LOC388692 0.0355 1.53
cg05091817 LOC389033 0.0487 1.21
€g01277890 LOC389333 0.0405 2.16
cg05137680 LOC389333 0.0363 1.71
€cg10758165 LOC390595 0.0166 1.44
cg03704073 LOC399959 0.0315 1.57
€cg17196933 LOC399959 0.0353 -1.84
€g02990742 LOC400657 0.0489 1.42
cg08061902 LOC400696 0.0238 1.49
920316284 LOC400927 0.0168 1.58
€cg20076516 LOC400931 0.0273 1.87
cg24731441 LOC400931 0.0306 1.86
€cg03984375 LOC400931 0.0162 1.86
€g16510548 LOC401463 0.0446 1.86
€g17179862 LOC404266 0.0023 2.43
€g16495265 LOC404266 0.0481 1.35
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cg09704116 LOC404266 0.0496 -1.51
cg00711072 LOC404266 0.0112 -1.75
cg01324550 LOC404266 0.0316 -1.76
€cg17062109 LOC404266 0.0201 -2.12
€cg09471587 LOC407835 0.0389 1.32
€g04340430 LOC440839 0.0093 1.66
cg00060374 LOC441869 0.0365 1.43
€g10468525 LOC493754 0.0050 1.55
902833386 LOCS553137 0.0229 1.49
€g27499925 LOC55908 0.0277 -1.42
€g02109969 LOC619207 0.0246 -1.60
919737633 LOC641518 0.0243 -1.49
905623614 LOC642597 0.0054 1.86
cg00197517 LOC642597 0.0307 1.47
€g14282170 LOC642846 0.0351 1.35
cg08107402 LOC643719 0.0491 1.50
€g22714517 LOC643837 0.0297 -1.30
cg08177968 LOC644649 0.0037 -1.35
€cg04270358 LOC645323 0.0285 1.77
917563832 LOC645323 0.0062 1.42
cg05223604 LOC645323 0.0329 131
€g15634928 LOC645323 0.0385 -1.48
€g22331840 LOC646405 0.0138 -1.60
€g19860752 LOC647946 0.0436 1.73
€g19253577 LOC648691 0.0077 1.27
€g27550060 LOC650226 0.0127 1.62
cg00422932 LOC650368 0.0089 1.94
cg17037018 LOC653566 0.0277 1.52
€Q921242144 LOC728264 0.0163 -1.50
906823863 LOC728276 0.0114 -1.55
cg27230784 LOC728392 0.0015 -4.05
cg09048205 LOC728613 0.0094 -1.64
920414364 LOC728613 0.0054 -1.69
€cg17869988 LOC728661 0.0188 1.28
cg06975261 LOC729080 0.0452 -1.20
€g21767537 LOC729080 0.0430 -1.34
cg07211511 LOC729375 0.0172 -1.59
€g16582986 LOC729603 0.0343 1.41
€g12905935 LOC729678 0.0172 -1.67
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€g15732323 LOC729991 0.0433 1.42
€g26504305 LOC72999MEF2B 0.0498 1.99
€g22470465 LOC72999MEF2B 0.0162 1.35
cgl12471044 LOC731789 0.0109 1.45
cg04049141 LOC81691 0.0242 1.39
920111980 LOC93622 0.0487 1.86
€g21069078 LONP1 0.0211 1.27
€g14148995 LONRF3 0.0410 -1.61
€g09916599 LOXL1 0.0280 -1.52
€g18406934 LOXL2 0.0018 3.06
€g16661761 LOXL2 0.0287 2.65
€cg00326251 LOXL2 0.0417 1.34
€cg13531748 LOXL2 0.0433 1.34
cg04904388 LOXL3 0.0400 1.32
€g20914725 LOXL3 0.0434 1.29
Q27449572 LOXL4 0.0026 -1.75
€g10234069 LPA 0.0143 1.43
cgl17189167 LPA 0.0417 1.35
€g21422605 LPAR3 0.0143 1.583
924574111 LPAR3 0.0300 -1.39
cgl7276794 LPCAT1 0.0425 1.53
€g05365670 LPCAT1 0.0044 1.44
€g23483886 LPCAT1 0.0484 1.21
€cg05661533 LPCAT1 0.0083 -1.46
cg09849319 LPCAT1 0.0278 -1.62
cg01168776 LPGAT1 0.0016 2.01
cg00570069 LPHN1 0.0196 1.59
cg07571202 LPHN1 0.0316 1.37
916406385 LPHNS 0.0318 1.50
€g09163478 LPHNS 0.0199 -1.50
€g25654774 LPIN1 0.0089 1.40
€g23814346 LPIN1 0.0217 -1.64
902244941 LPIN2 0.0312 -1.46
€g16441044 LPO 0.0150 1.29
cg07941938 LPO 0.0015 -1.43
€g05048043 LPP 0.0042 2.14
€g15120525 LPP 0.0337 1.71
€g26172051 LPP 0.0116 1.56
€g00902153 LPP 0.0409 -1.60
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€g14072807 LPPR1 0.0365 1.33
€g21690064 LPPR3 0.0409 1.54
€g23598604 LPPR4 0.0067 -1.62
€g19935951 LRBA 0.0439 1.56
€cg00476653 LRCH1 0.0055 1.583
€g11342437 LRCH1 0.0341 1.50
€g19355555 LRCH2 0.0430 1.50
cg01280841 LRCH4 0.0350 -1.47
€cg00002033 LRFN1 0.0358 2.23
€g20608100 LREN1 0.0462 1.89
cg01148092 LRFN2 0.0049 1.40
€g15060813 LRFN3 0.0393 1.86
905526341 LRIG1 0.0416 2.03
€g20514998 LRIG1 0.0389 1.49
€g23025752 LRIG1 0.0368 1.43
€g02735530 LRIG1 0.0125 1.34
€g16931822 LRIG1 0.0453 1.28
€cg19717640 LRIT2 0.0400 1.72
901614169 LRIT2 0.0105 1.50
910150530 LRMP 0.0294 -1.76
cg01515074 LRP1 0.0395 1.47
cg01276169 LRP1 0.0273 1.26
€cg04104738 LRP12 0.0005 2.40
€g21340845 LRP1B 0.0450 -1.35
cg07069090 LRP2 0.0166 1.43
€g16612998 LRP4 0.0151 2.28
€g12627354 LRP4 0.0162 2.12
cgl7970341 LRP5 0.0201 2.18
€g26525861 LRPS 0.0034 1.52
cg07056967 LRPS 0.0359 1.45
€g27066296 LRPS 0.0384 1.44
€g10687219 LRPS 0.0459 1.43
€g12936779 LRPS 0.0459 1.41
cg13151811 LRPS 0.0158 -1.86
cg00228689 LRP8 0.0025 1.47
€g11950754 LRP8 0.0407 -1.67
€g26786382 LRRC10B 0.0352 -1.34
cg03949978 LRRC14 0.0472 1.30
902261771 LRRC15 0.0471 1.51
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€g11365440 LRRC2 0.0345 2.00
€g03505638 LRRC20 0.0480 -1.77
cg04629424 LRRC23 0.0155 1.59
€g19056004 LRRC23 0.0030 1.52
€g13659051 LRRC26 0.0490 1.77
€g04822710 LRRC26 0.0101 1.47
€g00222656 LRRC27 0.0421 1.60
€g18878654 LRRC27 0.0325 1.17
€g23817643 LRRC27 0.0330 -1.45
€g02535060 LRRC27 0.0480 -1.73
cg05708497 LRRC29 0.0500 1.50
911644596 LRRC3 0.0267 1.73
€g01439670 LRRC32 0.0086 1.57
cg05076755 LRRC32 0.0243 1.49
901048195 LRRC32 0.0204 1.24
€g18695263 LRRC33 0.0317 1.59
cg02067535 LRRC33 0.0412 1.47
€g15726700 LRRC33 0.0184 -1.64
cg00748958 LRRC37B 0.0373 1.90
€cg05372957 LRRC37B2 0.0197 -1.46
cg08040035 LRRCA41 0.0082 2.50
€g23253739 LRRC43 0.0107 1.70
911754684 LRRC43 0.0472 1.63
cg08907525 LRRCA43 0.0435 -1.39
€cg06654865 LRRCA43 0.0313 -1.67
908120831 LRRC43 0.0130 -1.82
€g11522905 LRRCA47 0.0124 1.39
cgl17745392 LRRC4B 0.0056 1.59
€cg13717553 LRRC4B 0.0079 1.30
914033806 LRRC4C 0.0461 1.45
€g15121860 LRRC55 0.0481 1.45
cg00495311 LRRC58 0.0186 2.04
€g23247955 LRRC59 0.0455 1.34
€g23789604 LRRC66 0.0343 1.36
€g17628695 LRRC69 0.0473 -1.50
€g19435526 LRRCS8E 0.0330 1.45
cgl7731776 LRRCS8E 0.0177 1.20
cg04862290 LRRFIP1 0.0441 1.97
€g22245096 LRRFIP1 0.0298 1.43
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€cgl6787624 LRRFIP1 0.0304 -1.40
914795163 LRRIQ3 0.0131 -1.53
€g13793580 LRRIQ4 0.0206 -1.49
€cg13571576 LRRK1 0.0344 1.56
€g23631321 LRRK1 0.0170 1.26
€g09623845 LRRN1 0.0212 1.78
€g23479065 LRRN1 0.0444 1.60
cg05785988 LRRN2 0.0155 1.44
906545367 LRRN3 0.0182 1.71
€g20918682 LRRN4 0.0328 1.40
cg03127898 LRRNACL 0.0252 -1.29
914139935 LRSAM1 0.0290 1.43
914012059 LRSAM1 0.0488 -1.34
€g16196728 LRTM2 0.0093 1.98
€g15284129 LRTM2 0.0180 1.69
903882634 LRTM2 0.0230 1.52
€g25629418 LRTM2 0.0291 1.37
€g21570702 LRTOMT 0.0442 1.71
€cg19705159 LRWD1 0.0130 1.36
€cg27117005 LSM11 0.0423 1.45
€g19430164 LSM12 0.0195 1.70
€g05680240 LSM2 0.0181 1.67
€cg00610385 LSM5 0.0203 1.85
€cg11608884 LSP1 0.0343 2.07
cg03483046 LSP1 0.0262 1.52
€cg05003723 LSP1 0.0302 -1.72
€g26158194 LSP1 0.0080 -1.74
cg07237979 LSP1 0.0302 -1.76
cg07277017 LSP1 0.0098 -1.94
€g20229931 LSS 0.0393 1.72
€g19279042 LTB 0.0478 -1.35
cg01174240 LTB4R 0.0167 1.33
€g25775449 LTB4R 0.0166 -1.67
€g12853742 LTB4R 0.0228 -2.01
€g11918450 LTBP1 0.0217 1.73
€g00286188 LTBP1 0.0431 1.52
924164786 LTBP2 0.0207 2.19
cg04948284 LTBP3 0.0484 -1.64
€g26504110 LTBP4 0.0432 2.10
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€g16853102 LTBP4 0.0306 1.60
€cg00564212 LTBP4 0.0250 1.32
cg05917311 LTBP4 0.0479 1.32
€g24836281 LTBP4 0.0346 -1.25
€cg04911821 LTBR 0.0039 161
€g16975587 LTF 0.0263 -1.47
€g15261665 LTF 0.0237 -1.52
€g25930780 LTF 0.0454 -1.53
€g17520080 LUZP1 0.0284 -2.33
€g22010052 LVRN 0.0414 1.55
€g25044651 LVRN 0.0185 1.53
906644553 LVRN 0.0257 1.42
€g19108435 LVRN 0.0250 -1.65
cg06597861 LYGE 0.0335 -1.45
908412885 LY6G5C 0.0237 1.76
€g22786465 LY6G5C 0.0114 1.56
€g15039036 LY6GSC 0.0228 1.29
€g16825060 LY6H 0.0330 1.29
915721448 LY6H 0.0109 1.27
€g09027685 LY6K 0.0415 1.43
cg08569678 LY6K 0.0285 -1.43
€g22146357 LY6K 0.0349 -1.43
902212836 LY86 0.0282 -1.50
€g20162076 LY86 0.0298 -1.59
€g19190593 LY86 0.0120 -1.80
€g17331569 LY9 0.0162 1.583
cg02508743 LYN 0.0005 -1.61
€cg17888033 LYNX1 0.0427 1.49
911812233 LYPD1 0.0463 1.63
€g10354232 LYPD1 0.0309 1.49
cg04590610 LYPD5 0.0359 1.21
€g24027965 LYPD6B 0.0387 -1.35
€g20916578 LYPLA1 0.0440 1.64
€g22166883 LYPLA2 0.0134 1.45
cg01168822 LYPLA2P1 0.0465 -1.18
910376100 LYST 0.0490 -1.64
€g18343862 LYVE1 0.0233 1.32
cg06879998 LZTS1 0.0300 -1.43
€g00496026 LZTS2 0.0131 1.70
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cg03271893 LZTS2 0.0454 1.38
€g20286956 MACF1 0.0013 4.17
cg00790970 MACF1 0.0216 1.67
€g22697325 MACF1 0.0180 1.39
€g24159575 MACF1 0.0405 -1.73
€g22367631 MACF1 0.0012 -1.75
€g19913559 MACF1 0.0169 -2.10
cg06497934 MACROD1 0.0462 -1.24
€g17590162 MACROD1 0.0449 -1.38
cg04582871 MACROD1 0.0281 -1.43
€g12424921 MACROD1 0.0035 -1.85
905342467 MADI1L1 0.0018 2.05
904653264 MAD1L1 0.0227 1.81
€g16329842 MADI1L1 0.0131 1.52
€cg17373904 MADI1L1 0.0398 1.48
€g23150499 MAD1L1 0.0223 1.34
cg08901151 MADI1L1 0.0176 1.33
€g20347042 MAD1L1 0.0307 1.33
€cg05323058 MAD1L1 0.0316 1.23
€g22460466 MAD1L1 0.0321 -1.36
€cg11601967 MADI1L1 0.0459 -1.40
916206324 MAD1L1 0.0439 -1.41
€g13844341 MADI1L1 0.0372 -1.42
cg01719223 MAD1L1 0.0270 -1.46
€g23043544 MADI1L1 0.0394 -1.46
€924234270 MADI1L1 0.0209 -1.46
cg02240030 MADI1L1 0.0066 -1.60
€g26204448 MAD1L1 0.0467 -1.84
902864688 MAD2L2 0.0327 1.26
915183649 MADCAM1 0.0039 1.65
cg04000940 MADD 0.0092 2.22
€g24973755 MAEA 0.0255 1.77
€g18299068 MAEA 0.0492 1.62
€g14386311 MAEA 0.0407 1.37
€g25720849 MAEA 0.0004 -1.58
€g22147598 MAF1 0.0442 1.47
€g23464360 MAFA 0.0478 1.63
€g23871276 MAFK 0.0278 2.07
€g12359001 MAFK 0.0236 2.06
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€g16622899 MAFK 0.0295 1.97
€g15095913 MAFK 0.0239 1.86
€g16639195 MAFK 0.0359 -1.41
€cg05663558 MAG 0.0274 1.29
€g13994408 MAGEA10 0.0148 1.40
909141697 MAGEA12 0.0151 1.49
€g13369656 MAGEAS 0.0196 -1.26
€g11834527 MAGEAS8 0.0436 1.60
€g00295573 MAGEAS8 0.0368 1.23
cg01545419 MAGEB1 0.0291 1.37
€g26395098 MAGEB2 0.0387 1.27
€cg03931619 MAGEC1 0.0471 1.24
cg05127178 MAGED1 0.0476 161
€g26280904 MAGED1 0.0301 1.54
€g05422360 MAGEE1 0.0435 1.68
905264033 MAGEE?2 0.0316 1.43
€g05690949 MAGEE2 0.0473 -1.74
€g13268590 MAGI1 0.0357 2.19
€cg13018177 MAGI1 0.0489 1.54
906102127 MAGI1 0.0186 -1.26
cg00125744 MAGI1 0.0184 -1.46
€g24879560 MAGI1 0.0472 -1.64
€g13051700 MAGI2 0.0399 1.90
cg01158680 MAGI2 0.0378 1.59
€g15999067 MAGI2 0.0485 1.33
€g23832225 MAGT1 0.0356 1.28
€g13883232 MAMDC4 0.0361 1.50
€cg11588317 MAML2 0.0441 1.44
€cg04677410 MAML2 0.0225 -1.98
€cg17540159 MAML3 0.0044 1.99
€g21653641 MAMSTR 0.0088 2.69
cg13614712 MAN1B1 0.0101 1.41
€g19897113 MAN1C1 0.0087 -1.65
€g12701302 MAN1C1 0.0365 -1.82
€g12063490 MAN2B1 0.0472 2.29
€g25985103 MAN2C1 0.0193 1.97
€cg09710521 MANBA 0.0323 1.88
€g13468961 MAP1D 0.0325 1.42
924724664 MAP1D 0.0099 -1.39
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€g11920519 MAP1LC3A 0.0188 1.56
922744131 MAP1LC3A 0.0270 1.48
€g15310568 MAP2 0.0236 1.71
€g24507384 MAP2 0.0348 -1.59
€g01218350 MAP2 0.0095 -1.66
€cgl7875657 MAP2 0.0433 -1.92
cg08468472 MAP2K2 0.0282 1.70
€g19443642 MAP2K?2 0.0245 1.58
€g18236745 MAP2K2 0.0100 1.50
€cg25777714 MAP2K2 0.0283 1.35
cg03858720 MAP2K3 0.0171 1.68
€g25782440 MAP2K7 0.0399 1.32
911392776 MAP3K11 0.0450 1.37
€g25105522 MAP3K14 0.0169 2.47
cg07370464 MAP3K14 0.0194 1.63
€cg08815352 MAP3K3 0.0176 1.62
€g02190742 MAP3K3 0.0305 1.35
€cg04789365 MAP3K6 0.0316 -1.32
cg06507987 MAP3K6 0.0188 -1.43
€g23989110 MAP3K6 0.0397 -1.82
cg13884147 MAP4 0.0399 1.68
€g02798280 MAP4K1 0.0231 191
€cg08230957 MAP4K1 0.0468 1.85
cg03876150 MAP4K4 0.0210 2.14
€g15552493 MAP4KA4 0.0217 1.40
€cg09841898 MAP4K5 0.0168 2.20
cg13474789 MAPG6D1 0.0021 1.87
€g25289569 MAP7 0.0221 -1.32
€g17327029 MAP7D1 0.0150 1.80
911084518 MAP7D1 0.0498 1.22
cg05181212 MAPK10 0.0203 1.44
cgl6737749 MAPK10 0.0108 -1.44
€g23562538 MAPK15 0.0192 1.52
cg06344474 MAPK15 0.0272 1.26
€g26946769 MAPKA4 0.0265 1.73
€g13832201 MAPK?7 0.0429 1.44
906286401 MAPKS8IP3 0.0446 1.44
cg09206294 MAPKBP1 0.0244 1.75
cg09764761 MAPT 0.0042 2.77
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€g22818762 MAR1 0.0443 1.41
€cg00648184 MAR10 0.0223 2.05
€g16963138 MAR10 0.0095 1.70
€g14622443 MAR10 0.0094 1.68
€g17050097 MAR10 0.0086 1.60
€g05220083 MAR9 0.0221 1.47
€g13014709 MAR9 0.0067 1.23
€g17828445 MAR9 0.0124 -1.57
901102854 MARK2 0.0384 1.38
cg16737018 MARKS 0.0348 2.01
910361298 MARKS 0.0417 1.44
€g02582754 MAS1 0.0497 1.57
917606558 MAS1L 0.0293 1.38
€g21831174 MASP1 0.0118 1.63
€g25786780 MAST1 0.0116 1.41
€g24195878 MAST3 0.0323 1.86
€g23349227 MAST3 0.0007 1.80
€g14597723 MAST3 0.0409 -1.40
€g20631180 MAST3 0.0053 -2.07
cg07416291 MAST4 0.0163 2.10
cgl17462107 MAST4 0.0304 1.50
€cg11759194 MASTL 0.0318 1.71
€cg03301579 MATK 0.0007 2.15
€g16137772 MATN4 0.0213 -1.43
€g16209364 MATR3 0.0009 2.50
904447756 MATR3 0.0019 1.73
€g11487037 MATR3 0.0345 -1.19
cg03842737 MAVS 0.0370 1.33
€g00564759 MAZ 0.0143 1.42
€g12845756 MB 0.0191 1.34
cg03569412 MBD3 0.0451 1.50
cg00402516 MBD3 0.0360 1.32
€g13908074 MBD5S 0.0331 2.32
€g26425691 MBLAC1 0.0479 1.23
cg02550218 MBLAC2 0.0081 1.59
cg07305506 MBNL1 0.0181 2.23
€cg08535978 MBNL1 0.0144 1.59
cg06155414 MBNL2 0.0438 1.88
€cg04814352 MBNL2 0.0485 1.71
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cg04069311 MBNL3 0.0498 1.36
€cg04347158 MBOAT7 0.0016 1.82
€g26231094 MBOAT7 0.0161 1.69
€g12555907 MBP 0.0007 2.40
€cg00706570 MBP 0.0165 2.09
cg07807210 MBP 0.0368 2.01
€g21116087 MBP 0.0414 1.32
cg05570079 MBTPS2 0.0455 1.32
914235811 MCART1 0.0474 -1.43
cg07344288 MCAT 0.0221 1.67
€g19880608 MCC 0.0345 1.96
€cgl5676677 MCC 0.0139 1.59
€g27351783 MCC 0.0220 1.49
cg05207068 MCC 0.0180 1.47
€cg08805675 MCC 0.0451 1.38
919733633 MCC 0.0203 1.38
€g10473266 MCC 0.0166 1.37
cg17449088 MCC 0.0114 1.36
cg07014020 MCC 0.0383 -1.32
914646094 MCCD1 0.0209 1.65
€g23224191 MCCD1 0.0100 1.53
920443451 MCCD1 0.0325 1.34
€cg17831440 MCF2L 0.0189 2.40
€g05439665 MCF2L 0.0410 1.90
cg03202693 MCF2L 0.0218 1.87
€g21331791 MCF2L 0.0203 1.83
€g00245856 MCF2L 0.0130 1.82
€g11521563 MCF2L 0.0345 1.76
914460195 MCF2L 0.0416 1.66
€g19028462 MCF2L 0.0148 1.63
€cg16753167 MCF2L 0.0230 1.57
cg03870188 MCF2L 0.0483 1.52
€g22981175 MCF2L 0.0127 1.51
€g12762449 MCF2L 0.0244 1.49
€g25966809 MCF2L 0.0099 1.43
€cg00508965 MCF2L 0.0486 1.40
€g12339531 MCF2L 0.0146 1.34
cg00841725 MCF2L 0.0245 131
€Q27621484 MCF2L 0.0151 1.26
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cg05464008 MCF2L 0.0402 1.21
€cg08141659 MCF2L 0.0302 1.17
cg04468081 MCF2L2 0.0292 1.52
€g11236795 MCF2L2 0.0454 -1.28
902961109 MCL1 0.0356 1.87
€g20382028 MCMSAP 0.0310 1.32
cg05287409 MCM7 0.0168 1.68
€g18450540 MCM8 0.0291 -1.58
915646626 MCPH1 0.0109 2.20
€g14267862 MCRS1 0.0071 1.76
€g21467108 MCTP2 0.0477 -1.58
910658203 MCTP2 0.0035 -1.67
€g25254074 MDFI 0.0303 1.62
€g17129262 MDFI 0.0380 1.27
€g18326719 MDFIC 0.0236 2.20
€cg08455031 MDGA1 0.0353 1.56
€g15580968 MDGA1 0.0391 1.32
cg07052627 MDK 0.0307 1.14
€g12328429 ME3 0.0191 1.90
€g25341712 MECR 0.0374 1.57
€g12956884 MED12L 0.0330 1.68
€cg17795586 MED12L 0.0430 1.32
cg01754219 MED12L 0.0159 -1.81
€cg12113819 MED13L 0.0186 2.02
€g24805739 MED13L 0.0462 1.83
€cg04975939 MED13L 0.0286 1.66
€g12099990 MED13L 0.0307 1.56
€cg17365521 MED16 0.0082 1.52
cg00017546 MED18 0.0427 1.30
€g13455829 MED22 0.0219 1.58
€g26628907 MED24 0.0203 2.57
cg03367679 MED24 0.0080 1.74
€g20935841 MED24 0.0092 1.46
€g24524702 MEF2A 0.0367 2.01
€g24831051 MEF2C 0.0354 2.05
€cg08943375 MEF2D 0.0316 1.40
€g00599219 MEFV 0.0459 1.92
€g05554494 MEFV 0.0047 1.48
€g03689552 MEFV 0.0083 -1.48
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€g12967319 MEG3 0.0076 1.32
916567044 MEG3 0.0386 1.17
€g19552640 MEGF10 0.0052 2.73
€cg06697380 MEGF10 0.0457 2.16
902295821 MEGF10 0.0209 1.49
€g22235407 MEGF11 0.0266 1.97
cg02736313 MEGF11 0.0381 1.52
€g14573810 MEGF11 0.0055 1.49
€g02593958 MEGF11 0.0178 -1.23
cg09492074 MEGF11 0.0448 -1.31
cg03440636 MEGF11 0.0384 -1.69
915483381 MEGF6 0.0000 3.05
€g15903571 MEGF6 0.0157 1.78
€g20263392 MEGF6 0.0430 1.64
902655351 MEGF6 0.0155 1.52
€g25361694 MEGF6 0.0425 131
€g25415384 MEI1 0.0126 1.55
cg08238215 MEIS1 0.0346 -1.56
910464312 MEIS1 0.0346 -1.57
925447144 MEIS2 0.0068 2.03
€g14980255 MEIS2 0.0095 2.00
912241599 MEIS2 0.0193 1.79
€cg04339553 MEIS2 0.0353 1.62
cg03951374 MEIS2 0.0000 1.53
€g20309891 MEOX1 0.0077 1.60
911262216 MEOX1 0.0484 1.43
cg10702457 MEPE 0.0380 1.63
cg05979619 MERTK 0.0459 2.01
€g22705386 MEST 0.0219 1.63
€g26275543 MESTIT1 0.0109 1.45
cg07161847 METRN 0.0168 1.32
€g25753026 METRNL 0.0458 1.36
910153353 METTS5D1 0.0322 -1.50
€g12500707 METTL11B 0.0432 1.99
€g24502933 METTL11B 0.0276 1.58
€cg06663970 METTL2A 0.0452 -1.19
€cg00010932 METTLS 0.0385 2.55
cg04477962 METTL7A 0.0480 1.66
cg07805981 METTL7B 0.0364 1.82
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€g25678745 METTL7B 0.0237 1.75
911269166 METTLS8 0.0254 1.36
€g19306948 MFAP2 0.0334 -1.36
€g25216196 MFAP4 0.0394 1.50
€g09037082 MFHAS1 0.0306 1.90
€g20987067 MFHAS1 0.0024 -1.36
cg06069457 MFI12 0.0372 1.60
€g22614631 MFI12 0.0324 1.46
€cg03539313 MFSD1 0.0136 1.82
€g11632438 MFSD1 0.0228 1.74
cg01971181 MFSD1 0.0444 1.60
cg07135303 MFSD5 0.0351 1.66
cg09763814 MFSD7 0.0462 1.44
€g06655062 MGAT4B 0.0452 -1.31
€g26050975 MGAT4B 0.0309 -1.62
€g22957121 MGAT4C 0.0426 1.43
€g18344063 MGATAC 0.0158 -1.33
€g21232161 MGATS 0.0474 1.35
€g14356440 MGATS 0.0393 1.34
€g04455639 MGATSB 0.0162 1.74
€g09150928 MGATSB 0.0129 1.57
cg00115747 MGATSB 0.0188 1.42
€g09838442 MGATSB 0.0368 1.26
€g05514299 MGATSB 0.0491 -1.52
€g24644110 MGC102966 0.0025 1.54
901154658 MGC13005 0.0337 1.37
€g19112977 MGC16121 0.0229 1.47
€g17288256 MGC16384 0.0028 2.03
€g19835257 MGC23270 0.0335 1.37
€g23908015 MGC23270 0.0296 1.35
€g26768558 MGC23284 0.0331 1.44
cg04400653 MGC26597 0.0009 1.72
907242427 MGC26597 0.0414 1.32
cg03567148 MGC2752 0.0447 1.40
cg08835910 MGC3771 0.0146 -1.61
902353258 MGC45800 0.0041 -1.49
€g18304448 MGC45800 0.0145 -1.66
cg07493858 MGC45800 0.0246 -1.79
€g08097290 MGC87042 0.0025 191

311




€g10186435 MGC87042 0.0072 1.43
914750757 MGLL 0.0421 1.82
cg09993319 MGMT 0.0327 3.64
€g26279216 MGMT 0.0389 2.19
913171643 MGMT 0.0357 1.80
€cg03271907 MGMT 0.0070 1.52
€g11216456 MGMT 0.0281 1.49
€g26102564 MGMT 0.0220 1.37
927041381 MGMT 0.0125 -1.29
€g25394042 MGMT 0.0120 -1.40
€g02634492 MGMT 0.0105 -1.61
€g18038372 MGMT 0.0165 -1.71
€cg03693714 MGRN1 0.0458 2.11
cg08147187 MGRN1 0.0429 1.37
€g27004760 MGRN1 0.0471 131
€g27117982 MGST1 0.0001 1.79
cg09553581 MGST3 0.0300 1.69
cg06186137 MIA3 0.0438 1.55
€g13947830 MIB2 0.0215 1.71
€cg05642789 MIB2 0.0426 -1.94
€cgl17122213 MIB2 0.0140 -2.15
€cg12122057 MICAL?2 0.0146 1.57
cg03821121 MICAL?2 0.0035 -2.00
€g21563049 MICAL3 0.0091 1.84
€g15242630 MICAL3 0.0423 1.61
€cg04842136 MICB 0.0119 1.83
cg08836298 MID1 0.0033 1.36
€g15662806 MID2 0.0252 -1.61
902202858 MIIP 0.0153 -1.80
cg07307484 MINK1 0.0339 1.44
€g10040142 MIP 0.0121 1.92
€g16904849 MIP 0.0111 1.44
€g15683542 MIPEP 0.0212 -1.88
€g24445034 MIR107 0.0041 -1.84
cg04514255 MIR10A 0.0417 -1.66
€g22352800 MIR10B 0.0402 -1.31
cg07733567 MIR1180 0.0251 1.73
€g01940297 MIR1207 0.0180 -1.77
€cg02705752 MIR1237 0.0420 1.21
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€g27242911 MIR1256 0.0145 -1.38
€g23061351 MIR1256 0.0168 -1.41
€g16617349 MIR1256 0.0320 -1.55
€cg27367878 MIR125A 0.0209 1.28
€cgl7457701 MIR1276 0.0438 131
€g14901205 MIR1292 0.0497 1.47
€g19092045 MIR1297 0.0258 1.42
cg01580228 MIR1304 0.0433 -1.36
€g21285564 MIR1306 0.0130 2.25
cg05082527 MIR130A 0.0368 1.30
cg03549146 MIR140 0.0352 -1.83
€g15035143 MIR142 0.0269 -1.38
€cg00176888 MIR142 0.0238 -1.52
€g10530767 MIR142 0.0302 -1.71
€g14892570 MIR1470 0.0167 1.55
924482288 MIR181D 0.0369 1.32
€g18745782 MIR181D 0.0468 -1.39
€g23721598 MIR184 0.0342 -1.52
€g12640942 MIR190B 0.0282 1.42
901024168 MIR196B 0.0410 1.66
cg05027336 MIR196B 0.0293 1.50
€g23666362 MIR1973 0.0408 1.27
€cg05001044 MIR1977 0.0451 1.14
€g13449535 MIR200B 0.0424 1.95
cg14144728 MIR200B 0.0213 1.41
cg07944707 MIR202 0.0451 1.27
€g21091128 MIR203 0.0407 1.42
€Qg21242212 MIR208B 0.0029 151
923474173 MIR208B 0.0030 1.42
€cg01160855 MIR216B 0.0245 1.38
€g16803643 MIR220A 0.0388 -1.21
€g25675072 MIR222 0.0494 1.44
€cg08849095 MIR23B 0.0204 2.28
€g14719129 MIR302D 0.0101 2.07
€g05156532 MIR320B1 0.0045 1.47
€g09995736 MIR331 0.0141 1.45
€g15282281 MIR346 0.0344 1.54
cg06237697 MIR3652 0.0367 -1.67
€cg05138957 MIR377 0.0314 -1.50
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cg02582514 MIR410 0.0299 1.47
€g08204050 MIR451 0.0245 131
cgl10177827 MIR487B 0.0317 1.27
€g15862128 MIR494 0.0335 1.52
901244514 MIR494 0.0094 1.37
€g00856952 MIR495 0.0324 1.50
911231913 MIR499 0.0013 1.54
€g18229313 MIR519A2 0.0227 -1.77
€cg04573316 MIR519D 0.0060 1.69
cg01232479 MIR543 0.0269 1.53
€g16621560 MIR548F5 0.0334 -1.43
€g15207708 MIR548F5 0.0200 -1.55
€g18263455 MIR548H4 0.0151 2.22
€g18734706 MIR548H4 0.0098 1.43
cg07987890 MIR548H4 0.0046 1.41
€cg00309133 MIR548H4 0.0436 1.34
€g10443315 MIR548I3 0.0428 1.63
€cg11755251 MIR557 0.0411 1.47
908430604 MIR564 0.0176 2.19
€cgl16615211 MIR564 0.0234 191
cg03575373 MIR570 0.0127 1.63
€cg06085042 MIR570 0.0162 1.41
€cg20511815 MIR589 0.0014 -1.76
€g20113820 MIR596 0.0406 -1.65
€gl14766769 MIR600 0.0174 1.52
€g09230679 MIR620 0.0224 1.94
€g18087803 MIR620 0.0018 1.83
€g18355533 MIR637 0.0479 2.31
€g24943002 MIR637 0.0336 1.64
€cg04578631 MIR656 0.0017 1.50
€g11220245 MIR663 0.0332 1.46
€g18804680 MIR665 0.0130 1.44
924044238 MIR665 0.0289 1.28
€g20893022 MIR73 0.0315 1.37
911035122 MIR758 0.0431 1.32
€g24554839 MIR921 0.0101 -1.56
€cg00064589 MIR938 0.0380 2.12
cg08318085 MIR940 0.0223 1.57
€g19582647 MIR942 0.0269 1.79
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€cg08695558 MIRLET7A3 0.0395 1.66
915702185 MIRLET7A3 0.0377 1.34
€g15023858 MITF 0.0483 1.37
€g23895055 MKI67IP 0.0056 1.34
€g23780049 MKI671P 0.0409 -1.27
€g12172026 MKKS 0.0415 2.02
cg00926267 MKL1 0.0025 1.56
€g27639348 MKL2 0.0084 1.39
€g26498966 MKNK2 0.0259 2.10
€g15648345 MKS1 0.0308 1.72
€g03291099 MLC1 0.0301 1.78
902290617 MLC1 0.0350 1.48
920194973 MLC1 0.0308 -1.51
cg11708118 MLF2 0.0226 1.71
904334564 MLL 0.0132 -1.65
€g25076197 MLLS5 0.0127 2.21
cg03405593 MLLT1 0.0278 1.46
cgl14266611 MLLT3 0.0480 1.38
€cg06684503 MLLT6 0.0495 1.40
cg05077231 MLNR 0.0423 1.54
€g02620013 MLNR 0.0367 1.41
€g04953503 MLPH 0.0330 -1.46
€g15999590 MLX 0.0122 1.40
€cg20795913 MLX 0.0222 1.36
906216468 MLXIP 0.0176 1.39
€cg12767109 MLXIPL 0.0185 1.63
cg06530443 MMACHC 0.0371 1.60
€g14861570 MMD 0.0136 2.03
cgl7740752 MMEL1 0.0422 1.71
€g24688471 MMEL1 0.0321 1.41
€g13941555 MMEL1 0.0332 1.34
cg04563718 MMEL1 0.0350 1.29
902368591 MMP12 0.0414 1.46
cg08321366 MMP14 0.0318 1.86
€g20722590 MMP15 0.0287 2.02
€cg08514765 MMP15 0.0288 1.50
€g24456365 MMP16 0.0257 1.44
€g18597677 MMP17 0.0188 1.53
€g26977086 MMP17 0.0267 1.49
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cgl7129764 MMP17 0.0338 1.35
917135191 MMP17 0.0401 1.30
€g12493906 MMP26 0.0298 1.59
cg09758894 MMP27 0.0201 1.92
€g23438592 MMP3 0.0013 1.76
€cg04145601 MMP9 0.0248 1.54
cg00789960 MNAT1 0.0481 1.56
€g14834436 MNAT1 0.0296 1.30
cg07381806 MOBKL2A 0.0414 -1.71
cg01417692 MOBKL2C 0.0193 2.98
€g23851043 MOBKL3 0.0292 1.66
916118803 MOG 0.0268 1.57
€cg06061002 MOG 0.0347 1.48
€g02589899 MOG 0.0110 1.47
€g12531542 MOGAT2 0.0303 1.58
€g24795825 MORF4L1 0.0007 1.85
cg11142617 MORN1 0.0476 2.05
€g13865934 MORN1 0.0454 1.78
914098223 MORN1 0.0148 1.66
904156483 MORN1 0.0251 1.60
cg00667048 MORN1 0.0063 1.33
€cg03533858 MORN1 0.0273 1.19
912466610 MOSC2 0.0160 8.93
cg09315630 MOV10L1 0.0043 1.60
cg06898214 MOV10L1 0.0083 151
€cgl14414122 MOV10L1 0.0392 1.51
€cg00592593 MOV10L1 0.0399 1.38
€g03129645 MOXD2 0.0384 1.48
€cg06931941 MPDU1 0.0343 1.54
€g26340740 MPEG1 0.0290 -1.44
€g18856478 MPL 0.0382 2.41
cg07977713 MPL 0.0170 1.99
920169521 MPP4 0.0258 1.43
cg03487983 MPP5 0.0016 2.09
cg06308088 MPP7 0.0340 -1.77
€g26915994 MPPED1 0.0022 2.01
€cg00167763 MPPED1 0.0329 1.48
€g14239351 MPPED1 0.0436 1.40
cg04513777 MPV17L 0.0235 2.18
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€g15210526 MPZL1 0.0431 -1.58
913618111 MRAS 0.0075 -1.86
€g16200799 MRC2 0.0083 1.39
cg02874321 MRE11A 0.0335 -1.47
€g26373541 MRFAP1 0.0219 1.50
€cg03571383 MRGPRE 0.0390 -2.16
€g12405136 MRGPRF 0.0377 1.62
cg05771342 MRGPRF 0.0452 1.39
€g22986999 MRGPRF 0.0322 1.18
€g22583444 MRI1 0.0409 1.64
€g19307090 MRPL11 0.0301 -1.37
€g22020299 MRPL14 0.0188 1.76
cg03776775 MRPL23 0.0376 1.58
cg04881472 MRPL23 0.0492 1.26
€cg00346446 MRPL24 0.0467 1.47
€g15036284 MRPL32 0.0067 2.18
cg03818021 MRPL36 0.0254 -1.16
cg15473904 MRPL41 0.0276 1.82
€g25362219 MRPL45 0.0016 -1.99
914669362 MRPS15 0.0467 -2.56
€g20161996 MRPS21 0.0377 1.35
902006107 MRPS28 0.0341 1.38
€g11803247 MRPS35 0.0169 1.65
cg07707891 MRPS6 0.0219 1.88
€g24083756 MRPS6 0.0277 -1.37
903142975 MRRF 0.0136 1.72
911633310 MS4A10 0.0214 1.46
€g17988546 MS4A13 0.0168 -1.44
cg01706409 MS4A15 0.0405 1.51
€g19105504 MS4A15 0.0286 1.37
€g13321745 MSI1 0.0044 -1.89
€g22430861 MSI2 0.0039 1.68
€g26871347 MSI2 0.0497 1.38
€g18875496 MSI2 0.0469 -1.36
cg08031689 MSL2 0.0398 1.59
902421962 MSLN 0.0486 1.34
€cg05831242 MSLNL 0.0053 1.59
cg06623274 MSR1 0.0123 -1.36
€g12940923 MSRA 0.0475 1.39
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cg08841257 MSRA 0.0469 -1.72
cg08687163 MST1R 0.0284 1.25
€g21934311 MSX2P1 0.0238 1.44
cg03551406 MT1X 0.0229 1.49
€g04957209 MTA1 0.0358 1.65
€g21517792 MTA1 0.0352 1.37
€g12627901 MTHFD1L 0.0352 1.69
cg00945443 MTHFD1L 0.0463 1.50
914081861 MTHFD1L 0.0388 1.46
€cg27478579 MTIF2 0.0026 -1.30
€g13052101 MTL5 0.0421 2.09
€g05959989 MTL5 0.0006 2.08
912226826 MTMR1 0.0377 1.44
cg06792044 MTMR10 0.0396 1.63
€g13476072 MTMR11 0.0031 2.35
cg00777271 MTMR11 0.0305 1.58
cg05750047 MTMR11 0.0454 1.52
cg07624977 MTMR12 0.0299 1.45
904610235 MTMR4 0.0278 1.23
€g15852516 MTMR7 0.0218 1.77
€g14923438 MTMR9 0.0249 1.61
€g11960677 MTMROL 0.0450 1.36
€cg17838516 MTNR1B 0.0027 1.84
€cg17907056 MTPAP 0.0001 2.20
€g02391400 MTR 0.0124 1.67
€g20392615 MTSS1 0.0370 1.97
cg00028431 MTSS1 0.0245 1.55
€g26069068 MTSS1 0.0098 1.47
€g19523819 MTSS1 0.0240 131
€g18091046 MTUS2 0.0006 2.49
€g20165694 MTUS2 0.0099 2.07
€cg19711578 MTUS2 0.0307 1.73
€g25157524 MTUS2 0.0009 1.58
cg01807433 MTUS2 0.0323 -1.33
€g14575602 MTX2 0.0206 -1.50
€cg05666511 MTX3 0.0169 1.66
€cg09081544 MUC13 0.0353 -1.30
€g15819109 MUC2 0.0012 2.14
€g19289112 MUC2 0.0007 1.42
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€g12102838 MUC2 0.0115 1.31
€g10044629 MUC2 0.0336 1.17
cg07227102 MUC2 0.0340 -1.35
cg01971370 MUC20 0.0451 -1.73
€g22352709 MUC20 0.0233 -1.94
€g16566943 MUC4 0.0015 1.92
€g09640399 MUC4 0.0445 -1.42
cgl13752114 MUC4 0.0299 -2.62
€g24433043 MUC5B 0.0016 2.05
cg02379155 MUC5B 0.0357 1.33
cg08373573 MUC6 0.0094 1.90
cg08900798 MUCG6 0.0489 1.59
€g09906402 MUCG6 0.0325 1.42
cg01279538 MUC6 0.0443 1.24
cg07974485 MUC6 0.0417 1.18
€cg27160701 MUCL1 0.0380 -1.30
cg08502383 MUM1 0.0142 2.14
cg07737135 MUM1 0.0393 1.42
€cg00191903 MUM1L1 0.0361 1.39
€cg04878902 MUPCDH 0.0401 1.39
cg01737465 MUSK 0.0180 -1.90
€g21547371 MUSTN1 0.0331 2.39
911106161 MX1 0.0465 1.51
€g19463706 MXD1 0.0477 1.48
€g16114654 MXD1 0.0256 1.40
€g25213720 MXD3 0.0231 -1.37
€g02495306 MXRA5 0.0462 -1.54
€cgl11414742 MXRAS8 0.0224 1.27
€cg00083801 MYBBP1A 0.0347 2.42
cg01774705 MYBBP1A 0.0348 1.83
€g12224869 MYBBP1A 0.0385 1.80
€g13189020 MYBBP1A 0.0019 1.63
€g23843505 MYBL2 0.0479 1.43
€g21726618 MYBPC1 0.0071 1.93
cg06533679 MYBPC3 0.0192 1.62
€g21370143 MYBPC3 0.0218 1.57
€g26344250 MYCBP 0.0136 1.47
€g02593766 MYCBPAP 0.0084 -1.49
€g25074809 MYCN 0.0373 -1.68
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cg09975715 MYH10 0.0279 1.41
914394011 MYH10 0.0467 -1.20
€g10316922 MYH11 0.0437 1.65
cg05426160 MYH11 0.0050 1.24
€g26086902 MYH13 0.0307 2.26
cg07128379 MYHS3 0.0448 1.43
€g21430748 MYH3 0.0459 -1.30
cgl14541311 MYHG6 0.0123 1.54
€g03564620 MYHG6 0.0038 1.42
cg00499277 MYHG6 0.0334 1.28
cg10731281 MYH7 0.0156 1.76
908209104 MYH7 0.0005 1.69
908240074 MYH7 0.0045 1.64
cg01429391 MYH7 0.0284 1.59
€g23123918 MYH7 0.0314 1.58
€g21176875 MYH7 0.0317 1.48
€g14284050 MYH7 0.0293 1.45
€g11660726 MYHS8 0.0304 1.47
cgl7163767 MYH9 0.0149 1.62
cg01816775 MYH9 0.0265 1.61
€g21461927 MYH9 0.0488 1.48
€g13027933 MYL1 0.0458 2.18
903983364 MYL10 0.0335 1.28
cg06206357 MYL10 0.0362 -1.55
€g26708427 MYL12A 0.0241 1.76
€g24353217 MYL2 0.0316 1.65
€g15439078 MYL3 0.0093 1.44
€g23595927 MYL5 0.0385 1.84
€cg00465319 MYLK 0.0169 2.07
913066481 MYLK 0.0366 1.48
cg04246138 MYLKS3 0.0040 2.21
€g13247990 MYLKS3 0.0466 1.42
902021544 MYLK3 0.0146 1.35
cg02057688 MYLK4 0.0173 1.46
€g10884539 MYLK4 0.0035 -1.75
€g04400620 MYLPF 0.0391 1.68
€g09169455 MYO10 0.0450 -1.35
€g25537119 MYO10 0.0463 -1.48
€g21275283 MYO15A 0.0282 1.59
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cg04901053 MYO15A 0.0263 1.29
914396117 MYO16 0.0422 1.54
€g03269020 MYO16 0.0178 -1.67
€g22688566 MYO18A 0.0310 2.28
€cg04367395 MYO18A 0.0489 2.12
€g17065262 MYO18A 0.0244 1.65
€g20142309 MYO18A 0.0193 1.41
€g21941879 MYO19 0.0432 -1.71
901514487 MYO1A 0.0288 1.35
cgl2738764 MYO1B 0.0349 1.59
€g12561776 MYO1D 0.0076 1.67
€g26557540 MYO1D 0.0300 1.37
€g13887966 MYO1E 0.0234 -1.39
€g03297845 MYO1E 0.0408 -1.72
€g08283130 MYO1F 0.0343 2.81
€g16504798 MYO1F 0.0096 2.00
€g23877625 MYO1F 0.0097 1.49
cg04180046 MYO1G 0.0157 2.58
€g22111043 MYO1G 0.0195 -1.73
€g21188037 MYO1G 0.0383 -1.77
€cg10673833 MYO1G 0.0325 -2.20
cg06787669 MYO1G 0.0430 -2.57
€g27633342 MYOS5C 0.0348 1.79
€g27511468 MYO5C 0.0068 1.56
cg01567656 MYO7A 0.0217 1.97
€g15034237 MYOT7A 0.0092 1.44
€g23600517 MYO7A 0.0183 1.39
cg07949777 MYO7B 0.0023 2.82
€g24225455 MYO7B 0.0356 1.42
€g24882192 MYO7B 0.0306 1.32
€g17525654 MYOCD 0.0306 1.27
cg04576847 MYOCD 0.0398 1.16
€g12085226 MYOF 0.0286 1.58
cg07709358 MYOM2 0.0461 1.69
cg11040181 MYOM2 0.0199 1.63
€g14284055 MYOM3 0.0251 2.54
€g23076913 MYOM3 0.0006 2.03
cg08644482 MYOM3 0.0071 1.61
€g18180783 MYOZ1 0.0097 1.75
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€g15649327 MYSM1 0.0471 1.47
cg05176211 MYST3 0.0043 1.48
cg07559420 MYST4 0.0442 1.80
cg00432328 MYST4 0.0344 1.60
902976898 MYST4 0.0283 -1.84
cg07434253 MYT1 0.0487 1.23
€g23219762 MYTI1L 0.0028 1.82
€g22350835 MYTI1L 0.0355 1.58
902304095 MYTI1L 0.0353 1.56
€g21852550 MYTI1L 0.0492 1.53
cg02179341 MYTI1L 0.0260 1.51
909446465 MYTI1L 0.0200 1.35
€g00922796 MYTI1L 0.0240 1.26
€g19139320 MYTI1L 0.0115 -1.31
€g09460712 MYTI1L 0.0289 -1.56
902765403 MZF1 0.0023 1.30
cg01701649 N4BP1 0.0300 1.58
€g02659217 N4BP3 0.0247 1.66
€g25462190 N4BP3 0.0385 161
cg07980777 N6AMT?2 0.0419 2.08
€g27518375 N6AMT?2 0.0035 2.08
€g25880939 NAA15 0.0163 -1.35
€g18217668 NACA2 0.0383 1.46
€g23963995 NACAP1 0.0358 -1.46
€g05152432 NADK 0.0125 1.76
€cg08937102 NADK 0.0403 1.54
€g02280859 NADK 0.0228 -1.30
€g05963690 NADSYN1 0.0413 1.52
€g05215649 NADSYN1 0.0192 1.23
€g01396872 NAGK 0.0279 1.57
€g18991240 NAGK 0.0366 -1.71
cg07202092 NAGPA 0.0282 1.55
cg07803108 NAGS 0.0040 1.41
€g14061230 NAIF1 0.0464 1.25
cg08417857 NALCN 0.0242 1.81
€cg17910274 NALCN 0.0299 1.38
906934394 NALCN 0.0180 -1.45
€g20236424 NALCN 0.0139 -1.51
€g24324984 NANOS2 0.0379 1.46
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€g13527921 NANS 0.0044 1.53
cg08642707 NAP1L4 0.0344 1.24
cg03532673 NAPEPLD 0.0160 1.91
€g18047920 NAPRT1 0.0172 -1.25
€g21997403 NARF 0.0357 1.68
€g27036456 NARS 0.0056 1.54
cg04241863 NAT1 0.0144 2.61
cg06423357 NAT14 0.0104 1.42
€g01055099 NAT15 0.0020 2.48
cg06434344 NAT15 0.0083 1.75
€g02212606 NAT15 0.0087 1.44
€cg03454041 NAT15 0.0071 1.40
927460547 NAT15 0.0382 1.23
cg09489234 NAT9 0.0423 1.39
927441486 NAV1 0.0082 1.71
920491406 NAV1 0.0426 1.44
€g25743482 NAV2 0.0043 2.09
cg05312104 NAV2 0.0419 1.54
€cg00491064 NAV2 0.0227 1.40
916801797 NAV2 0.0228 -1.48
€cg19141316 NAV2 0.0003 -2.98
€g00549433 NBAS 0.0457 1.54
€cg17187705 NBEA 0.0235 1.59
cg03884082 NBL1 0.0373 1.62
cg07147364 NBL1 0.0208 1.54
€g21382382 NBLAO0O301 0.0190 1.35
€g01599189 NBPF1 0.0433 1.29
cg04349561 NBPF3 0.0437 1.19
€g18983607 NCALD 0.0087 -1.91
902918253 NCAN 0.0284 1.90
€g13118849 NCAN 0.0015 1.48
cg00947744 NCAPH2 0.0199 1.37
€g19931975 NCEH1 0.0006 2.02
cg00382999 NCK1 0.0334 1.70
cg08405910 NCK2 0.0002 1.99
€g19923683 NCK2 0.0013 1.81
€g17501982 NCK2 0.0149 -1.43
cg17605084 NCKAP1L 0.0251 -1.59
€Q22247748 NCKAPS 0.0056 2.33
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cg03785456 NCKAP5 0.0058 -1.98
€cg17157893 NCL 0.0216 -1.43
cg05012672 NCLN 0.0134 1.86
€g14849556 NCOA1l 0.0371 1.37
916893488 NCOA2 0.0465 1.56
912724384 NCOA2 0.0314 1.55
cg01012082 NCOA2 0.0108 1.40
cg06860721 NCOA4 0.0056 1.61
cg07740914 NCOA4 0.0153 1.34
€g13271228 NCOAG6 0.0175 1.61
cg02091951 NCOAG6 0.0483 1.61
910743062 NCOA6 0.0423 -1.42
902429514 NCOR1 0.0342 1.43
€g16496462 NCOR2 0.0094 3.48
€g22580512 NCOR2 0.0049 2.38
€g21867733 NCOR2 0.0326 2.12
€g11018432 NCOR2 0.0145 2.02
€g06242243 NCOR2 0.0193 1.66
903406367 NCOR2 0.0432 1.39
€g23880533 NCOR2 0.0370 1.33
cg01797036 NCOR2 0.0301 -1.50
€g14550066 NCR1 0.0491 -1.43
911356156 NCR1 0.0326 -1.66
€g26510597 NCRNAOO0051 0.0069 1.36
€g16854917 NCRNAO0085 0.0263 2.21
€cg04617012 NCRNAOO0086 0.0101 -1.54
€g14214182 NCRNAO00092 0.0172 -1.43
€g14068657 NCRNAO00092 0.0024 -1.55
€g24912023 NCRNAO0O0116 0.0049 1.54
€g14288673 NCRNAO00157 0.0204 1.99
€g05988603 NCRNAOO0171 0.0324 2.42
cg07201739 NCRNAOO171 0.0298 1.41
€cgl7227149 NCRNAO0O0171 0.0142 1.38
€g24241818 NCRNAOO0174 0.0122 2.26
€g22568540 NCRNAO00181 0.0018 1.67
€g04269689 NCRNAO00181 0.0127 1.54
cg01076406 NCRNAO00182 0.0339 1.37
cg01826283 NCRNAO00182 0.0496 1.18
€cg00666074 NCRNAO00200 0.0494 1.28
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cg06454226 NDC80 0.0070 1.49
908220149 NDE1 0.0234 1.47
€g01989224 NDN 0.0465 1.32
€g23155805 NDOR1 0.0380 1.40
cg01870113 NDOR1 0.0101 1.16
cg07642259 NDP 0.0324 1.21
cg08691775 NDRG1 0.0343 1.45
cg08939481 NDRG2 0.0058 3.09
€g09294038 NDRG3 0.0463 -1.41
€g14616651 NDUFA1 0.0219 1.21
€cgl7268726 NDUFA4 0.0183 2.00
€g20956366 NDUFAS5 0.0280 2.00
cg05774231 NDUFB4 0.0111 1.50
cgl14472148 NDUFB6 0.0149 1.65
903353394 NDUFC2 0.0015 191
cg05043311 NDUFS2 0.0056 1.41
€g16495581 NDUFS6 0.0448 -1.61
€g18496271 NDUFS7 0.0284 1.52
cg05753046 NDUFS8 0.0279 1.89
912070987 NDUFS8 0.0185 -2.04
€g10033502 NEB 0.0370 2.24
€cgl7254273 NEB 0.0088 2.06
€g09538587 NEB 0.0311 1.49
cg09367174 NEB 0.0478 1.17
cg09012594 NEBL 0.0266 -1.66
€cg00151250 NECAB1 0.0182 -1.39
cg08580187 NECAB2 0.0457 -1.66
cg06800301 NECAP2 0.0383 1.19
€g23174406 NEDD1 0.0031 1.81
cg05276978 NEDDA4L 0.0398 1.92
cg00781795 NEDDAL 0.0131 1.80
cg03604930 NEDDAL 0.0033 1.52
€g13605578 NEDD9 0.0079 1.58
€g16955407 NEDD9 0.0242 1.57
cg01456691 NEDD9 0.0240 -1.48
€g22234080 NEFH 0.0236 1.583
€g16927796 NEFH 0.0035 -1.93
cg07325820 NEIL1 0.0083 1.70
€g25938347 NEIL1 0.0133 -1.34
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cg09475757 NEIL3 0.0093 1.50
912240523 NEIL3 0.0048 -1.68
€g14022913 NEIL3 0.0498 -1.85
€g17931972 NEK2 0.0282 1.39
€g12883878 NELF 0.0413 1.40
€g21241902 NELF 0.0186 -1.91
€g15879620 NELL2 0.0107 1.63
cg08828733 NELL2 0.0151 1.45
€g22695707 NELL2 0.0395 -1.40
cg08345626 NEO1 0.0096 1.33
€cg20636714 NET1 0.0392 -1.41
cg03877418 NEU4 0.0315 1.82
€cg04401100 NEU4 0.0249 -1.35
€g24629571 NEU4 0.0162 -1.50
€g17696563 NEU4 0.0464 -1.50
€g23476898 NEURL 0.0390 1.68
€g23042847 NEURL 0.0064 1.52
cg00351443 NEURL 0.0457 -1.34
€g23582967 NEURL1B 0.0361 1.22
€g15545660 NEUROD4 0.0030 1.78
€cg13772849 NF1 0.0400 1.56
€cg04110750 NFATS 0.0065 1.89
€g22324981 NFATC1 0.0208 -1.77
cg11977716 NFATC1 0.0423 -1.89
cg00636427 NFATC1 0.0362 -1.95
€cg04307107 NFATC?2 0.0305 1.67
cg04923604 NFATC2 0.0072 -1.46
€g12930714 NFATC4 0.0098 -1.84
910369888 NFE2L1 0.0060 1.54
cg03715070 NFE2L1 0.0176 -1.83
€g25268435 NFE2L2 0.0133 1.54
€g14684457 NFE2L3 0.0465 -1.48
914003693 NFIB 0.0190 3.34
€g14349131 NFIB 0.0135 1.42
€g14101485 NFIC 0.0345 1.83
€g22315974 NFIC 0.0407 1.69
€g09249675 NFIC 0.0481 1.63
€g14142743 NFIL3 0.0238 -1.74
906458248 NFIX 0.0453 1.45
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cg03172991 NFIX 0.0322 1.34
€g18299835 NFIX 0.0352 -1.37
cg00689651 NFIX 0.0238 -2.35
€g15409712 NFKB1 0.0077 2.23
€cg00790535 NFKB1 0.0067 1.75
902938066 NFKBIL2 0.0052 451
€g14390179 NFKBIL2 0.0442 1.25
€g21463140 NFXL1 0.0455 -1.68
€g05229723 NFYB 0.0139 1.72
€g20063106 NGDN 0.0435 1.66
cg07488987 NGDN 0.0415 1.58
cg07783220 NGDN 0.0072 1.58
903429348 NGEF 0.0306 1.74
€g14409166 NGEF 0.0431 1.47
€cg05673534 NGEF 0.0244 1.32
€g23883036 NGEF 0.0479 -1.24
cg04237618 NGF 0.0081 1.52
€g17369032 NGFR 0.0053 1.37
917129388 NGFR 0.0425 1.22
€g23202177 NHLH2 0.0168 -1.54
€g22819824 NHLRC2 0.0304 -1.39
€cg04497992 NHLRC4 0.0498 1.76
€g02475695 NHLRC4 0.0212 1.40
cg08303253 NHP2L1 0.0304 1.84
cg08686092 NHP2L1 0.0146 1.47
€g22083753 NHP2L1 0.0053 1.40
€g15284719 NHP2L1 0.0032 1.27
€g14345281 NHS 0.0241 1.39
€g02350039 NHSL1 0.0004 1.86
€g05880829 NHSL1 0.0322 1.65
cg04084898 NHSL1 0.0091 1.42
€g16083651 NHSL2 0.0210 2.48
€g19687650 NHSL2 0.0288 1.78
€g24738806 NHSL2 0.0091 1.53
cg04777541 NHSL2 0.0235 -1.21
€g26249834 NID2 0.0151 1.67
€g26923084 NID2 0.0458 1.59
€g11087503 NID2 0.0475 1.40
910762533 NIF3L1 0.0267 1.64

327




€g02298949 NIF3L1 0.0417 -1.51
€g20969923 NIN 0.0453 1.80
€cg10783294 NINJ2 0.0164 1.81
cg06645820 NINJ2 0.0258 1.39
€g23483765 NIPAL4 0.0486 1.47
€g13941669 NIPAL4 0.0400 1.33
€g12564913 NISCH 0.0107 1.64
cg07386061 NISCH 0.0268 -1.44
910731256 NIT2 0.0335 141
€g02418535 NIT2 0.0019 -1.40
€g14458292 NKAIN2 0.0250 1.48
cg07592254 NKAIN3 0.0318 2.05
€g24340081 NKAIN3 0.0061 2.03
€g26881102 NKAPL 0.0249 1.49
cg00765128 NKAPL 0.0282 1.34
€g22361181 NKIRAS2 0.0238 1.26
cg03711854 NKPD1 0.0471 1.20
€g08266027 NKRF 0.0309 1.98
906624291 NKX22 0.0115 1.45
€Qg23676577 NKX28 0.0118 1.39
€cg16742873 NKX32 0.0484 -1.30
cg06374325 NKXel 0.0483 1.51
€cg00088007 NKXe3 0.0275 -1.44
cg03403688 NLGN2 0.0179 1.57
906232846 NLGN3 0.0144 1.30
902668694 NLK 0.0500 1.97
cg01476062 NLN 0.0398 1.67
cg04082551 NLRC3 0.0270 1.27
902719221 NLRC3 0.0303 -1.22
€g19023876 NLRP3 0.0024 2.66
€g25602756 NLRP3 0.0086 2.45
€g02925222 NLRP6 0.0121 1.41
€g18449187 NLRP7 0.0427 1.72
cg01560554 NLRP7 0.0272 131
€g16619721 NMD3 0.0089 1.59
911824191 NMNAT?2 0.0061 1.82
901427142 NOBOX 0.0035 -1.41
cg02548198 NOCA4L 0.0252 1.35
€g19071544 NOD1 0.0052 -1.51
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€g26954174 NOD2 0.0293 -2.29
912331331 NOL10 0.0228 1.73
€g16657244 NOLC1 0.0285 2.08
cg02528112 NOM1 0.0393 -1.89
cg07303805 NOMO1 0.0206 131
€g08825291 NOMO3 0.0061 1.22
€g22527791 NONO 0.0411 -1.44
cg02435498 NOP14 0.0435 1.41
cg01590787 NOP16 0.0342 1.29
cg00506612 NOP2 0.0143 -1.58
cg05077865 NOP56 0.0149 1.57
€cg03429512 NOP58 0.0442 -1.55
€g25025646 NOS3 0.0119 -1.47
€g13659914 NOTCH1 0.0313 1.64
914091497 NOTCH1 0.0184 1.60
916045498 NOTCH2 0.0012 2.26
cg07568313 NOTCH2 0.0102 1.86
€cg17498321 NOTCH3 0.0225 1.42
902904605 NOTCH3 0.0224 1.39
€g22809798 NOTCH3 0.0245 1.37
cg03773731 NOTCH3 0.0471 1.14
€cg17351927 NOTCH4 0.0329 2.47
€g19460293 NOTCH4 0.0061 1.76
€g23602832 NOTCHA4 0.0352 151
€g11868595 NOTCH4 0.0495 1.45
910716518 NOTCH4 0.0131 1.44
cg07637554 NOTCHA4 0.0360 1.43
cg07822788 NOTCHA4 0.0277 1.41
924446242 NOTCH4 0.0362 1.39
€g09018483 NOTCH4 0.0426 1.33
€g05996538 NOTCHA4 0.0426 1.29
€g12106346 NOTCH4 0.0372 1.26
€g09903849 NOTCH4 0.0325 1.26
€g27366984 NOTCH4 0.0354 -1.81
€g20017253 NOVAZ2 0.0066 1.78
904334727 NPAS2 0.0321 -1.31
€g00972222 NPAS3 0.0033 1.66
€g02969500 NPAS3 0.0168 1.21
€cg15089111 NPAS3 0.0315 -1.45
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€g06255227 NPBWR2 0.0170 1.39
€cg05358848 NPC1L1 0.0475 1.35
cg07536600 NPC1L1 0.0129 1.25
cg01034726 NPDC1 0.0088 1.59
€g22304555 NPHP1 0.0393 1.39
€g22399023 NPHP4 0.0486 1.42
cgl6277741 NPHP4 0.0306 1.40
€g27575607 NPHP4 0.0094 1.31
€g13396716 NPHP4 0.0277 -1.62
cg04941018 NPHS1 0.0097 1.48
€g13202952 NPM2 0.0172 1.47
€g25341925 NPPA 0.0254 1.82
906193043 NPPA 0.0222 1.73
€g24844545 NPPA 0.0399 1.58
909640621 NPS 0.0432 1.71
908564874 NPSR1 0.0473 1.40
€g06332339 NPTN 0.0232 2.15
cg01335126 NPW 0.0344 -1.13
€Qg23372677 NPYG6R 0.0277 1.42
916104634 NROB1 0.0453 1.16
€g06650260 NROB2 0.0390 2.02
916177693 NROB2 0.0291 1.82
€g16985652 NROB2 0.0147 1.38
€cg20667664 NR1D1 0.0324 2.34
cg01346501 NR1D1 0.0038 1.72
920791744 NR1D2 0.0035 -1.83
cg03732020 NR1H3 0.0071 -2.54
€g22691776 NR2C2 0.0304 1.90
€g08929002 NR2E1 0.0232 1.35
€g24595606 NR2E1 0.0301 -1.32
€g20690420 NR2E1 0.0032 -1.36
€g15171839 NR2F1 0.0224 -1.67
901536884 NR2F1 0.0089 -1.78
€g20981127 NR2F6 0.0009 1.83
€g24057642 NR2F6 0.0196 1.77
€g13000004 NR3C2 0.0476 -1.40
€g21226516 NR4A2 0.0048 -1.28
€g16058600 NR4A2 0.0120 -1.61
€cg00240195 NR4A2 0.0217 -1.79
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€cg13476313 NR5A1 0.0097 1.97
cg02779944 NR5A2 0.0302 1.54
€g13229857 NR5A2 0.0271 -1.36
cg08354406 NRAP 0.0370 1.78
€g00280235 NRCAM 0.0168 1.71
€g25994871 NRCAM 0.0247 1.25
cg03514928 NRCAM 0.0159 -1.39
cg03896273 NRF1 0.0496 1.62
€g17593936 NRF1 0.0178 -1.46
€cg10870165 NRG1 0.0352 -1.23
cg01305801 NRG2 0.0443 -1.31
910302781 NRG3 0.0469 1.49
€g15339981 NRIP2 0.0497 1.46
€g05265020 NRN1 0.0283 -1.24
cg03707308 NRN1 0.0210 -1.41
€g17658634 NRN1 0.0304 -1.45
€g10574499 NRNI1L 0.0278 1.53
cg03294833 NRN1L 0.0214 1.38
€g02308079 NRN1L 0.0468 1.30
€cg27270412 NRP1 0.0007 2.04
cg06578832 NRXN1 0.0346 1.49
€cg10917619 NRXN1 0.0034 -1.73
912167526 NRXN1 0.0033 -1.99
€g23907108 NRXN2 0.0208 1.82
€g23182880 NRXN2 0.0129 1.76
€g27243166 NRXN2 0.0231 -1.43
€g15320277 NRXN3 0.0486 1.43
€g23949782 NRXN3 0.0232 1.29
€g21113554 NRXN3 0.0428 -1.54
€g22754569 NSMAF 0.0487 -1.87
€g12803053 NSMCE2 0.0257 2.14
cg03579446 NSMCE2 0.0098 2.10
€g23560676 NSMCE2 0.0187 2.09
cg01917721 NSMCE2 0.0474 1.52
cg09536375 NSMCE4A 0.0126 1.53
€g19206910 NSUN3 0.0091 1.41
€cg04241075 NSUN4 0.0128 1.29
€g09939375 NSUN7 0.0240 1.63
€cg06732006 NT5C 0.0384 -1.61
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€cg13378687 NT5C1B 0.0173 1.31
€g25984524 NT5C2 0.0130 2.64
€g20613259 NT5C2 0.0242 2.05
€g18882449 NT5C2 0.0342 1.99
€cg00035347 NT5C2 0.0383 1.86
916396933 NT5C2 0.0142 1.79
cg00317010 NTSDC2 0.0300 -1.33
€g25262528 NTSE 0.0115 1.44
908326468 NTHL1 0.0204 1.94
€g11328898 NTM 0.0130 1.79
€g13908476 NTM 0.0311 1.72
€g05445490 NTM 0.0183 1.64
€Qg27324823 NTM 0.0134 1.52
€g26914237 NTM 0.0470 1.50
€g23493497 NTM 0.0353 1.49
cg01067010 NTM 0.0288 1.47
cg01803766 NTM 0.0153 1.45
€g26088269 NTM 0.0244 1.43
€g18999314 NTM 0.0385 1.40
€g10082354 NTM 0.0228 1.39
€g11362049 NTM 0.0489 -1.34
€cg17280134 NTN1 0.0107 1.67
€g15577692 NTN1 0.0319 -1.41
€cg19711783 NTN1 0.0223 -1.79
€g05950943 NTN3 0.0496 1.36
€g26328483 NTRK1 0.0393 1.69
€g24438909 NTRK1 0.0050 1.44
€g19084362 NTRK1 0.0152 1.21
€g18772882 NTRK3 0.0126 161
€g13292703 NTSR1 0.0492 1.42
cg09001939 NTSR2 0.0002 1.87
€g24421094 NTSR2 0.0137 1.68
€cg17393917 NUAK1 0.0055 1.73
€g23555120 NUAK1 0.0036 1.45
cg02518216 NUAK1 0.0342 1.44
906412435 NUAK1 0.0201 -1.31
€g15250373 NUAK1 0.0382 -1.32
€g24482850 NUAK2 0.0247 1.57
€g26445794 NUBP1 0.0248 1.35
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€g03226752 NUBP2 0.0121 1.32
€cg11088743 NUDCD2 0.0311 1.44
cg07026010 NUDCD3 0.0107 -1.42
€g05969306 NUDT15 0.0155 1.48
920804831 NUDT16P 0.0012 1.33
916767886 NUDT3 0.0224 1.46
€g19554457 NUDT4 0.0499 1.63
€g13452386 NUDT8 0.0111 1.49
€g14530679 NUDT9 0.0392 1.47
cg10777000 NUFIP1 0.0214 1.59
cg07332880 NUMA1 0.0182 241
902661007 NUP133 0.0483 1.54
901046943 NUP210 0.0486 1.44
€g22949732 NUP210 0.0465 1.36
€g23984312 NUP210L 0.0352 1.94
cg04315771 NUP62 0.0080 2.53
cg09779152 NUP85 0.0245 1.57
cg01542023 NUPR1 0.0280 2.03
cg00750307 NUTF2 0.0154 1.65
€g13360526 NVL 0.0252 1.33
€g20249566 NWD1 0.0229 2.14
€g25351653 NWD1 0.0008 1.87
€g15495901 NWD1 0.0269 -1.22
cg07483726 NXN 0.0196 3.09
€g16460383 NXN 0.0085 2.52
€g27345989 NXN 0.0293 2.04
cg09780231 NXN 0.0264 1.73
cg15019011 NXN 0.0069 1.63
€g18618206 NXN 0.0427 1.54
902699671 NXN 0.0387 1.50
€g23730222 NXN 0.0236 1.47
cg04101699 NXN 0.0054 1.41
€g05938633 NXN 0.0333 -1.19
€g21971800 NXN 0.0021 -1.92
€g20403644 NXN 0.0258 -2.14
cg07936109 NXNL1 0.0282 1.95
€g24780883 NXNL1 0.0033 1.61
€g12244668 NXNL1 0.0273 1.33
€g14366490 NXNL1 0.0417 -1.34
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€g06056929 NXPH1 0.0117 1.52
€g21001050 NXPH1 0.0230 -1.60
€g18230216 NYX 0.0417 1.51
€g16399664 OAS2 0.0175 -1.82
€cg05617886 OAZ3 0.0338 1.46
€g26888672 OBFC1 0.0299 2.25
cg07112556 OBFC1 0.0418 1.43
cg04850211 OBSCN 0.0035 2.43
€g19746567 OBSCN 0.0157 2.22
cg05844789 OBSCN 0.0208 2.04
cg08723571 OBSCN 0.0173 1.57
cg07203024 OBSCN 0.0300 1.54
913107669 OBSCN 0.0394 1.583
€g23586423 OBSCN 0.0432 1.53
cg03033447 OBSCN 0.0252 1.45
cg07665115 0C90 0.0412 1.42
€g19927328 OCAZ2 0.0118 -1.90
€g25689649 OCEL1 0.0172 1.43
921126626 OCLN 0.0208 2.02
cgl7772163 OCLN 0.0316 1.61
€g14308304 ODF2 0.0218 -1.54
€g26494546 ODF3L2 0.0029 2.86
€g08695253 ODF3L2 0.0055 2.10
€g11861448 ODF3L2 0.0354 1.99
€g11981700 ODF3L2 0.0197 1.98
€g06519069 ODF3L2 0.0441 1.583
€cg10814153 ODF3L2 0.0420 1.45
cg09820557 ODF4 0.0103 1.69
€cg04001520 ODZ2 0.0224 -1.61
€g18679069 ODZ2 0.0251 -1.79
€g10992201 ODZ3 0.0344 1.48
cg03970849 ODZ4 0.0369 1.24
€g26879899 ODz4 0.0261 -1.34
€g22987614 ODZz4 0.0121 -1.58
€g18442362 OGDH 0.0146 -1.37
€g18906520 OGFOD2 0.0204 1.35
€g27153782 OLAH 0.0129 1.41
€g14263222 OLFM1 0.0080 1.49
901049133 OLFM1 0.0249 1.25
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€g13822849 OLFM1 0.0293 -1.77
€g12850358 OLFM2 0.0292 1.54
€g12582008 OLFM4 0.0288 1.59
€g16520357 OLFM4 0.0012 -1.58
€g07692929 OLFML1 0.0154 1.58
€g22803322 OLFML2B 0.0465 1.29
€g26824174 OLFML3 0.0342 1.44
€g23211736 OMA1 0.0333 1.49
916241473 OPA1l 0.0284 1.66
€g10113589 OPALIN 0.0008 1.53
€g20418125 OPCML 0.0201 1.94
€g24829292 OPCML 0.0088 1.57
€g25853078 OPCML 0.0296 1.56
€g23925241 OPCML 0.0159 1.54
cg07985589 OPCML 0.0480 1.583
916648524 OPCML 0.0497 -1.48
€g08519658 OPLAH 0.0114 1.33
cg09850105 OPLAH 0.0332 1.25
cg06779961 OPRD1 0.0203 1.45
€g26064535 OPRD1 0.0477 -1.21
€g19869139 OPRD1 0.0212 -1.46
€cg05655011 OPRD1 0.0014 -4.32
€g24459397 OPRL1 0.0380 -1.33
€g21947444 OPRL1 0.0465 -1.37
cgl7267628 OPTC 0.0478 1.34
cgl17703324 OPTC 0.0092 -1.62
cg00444390 OR10A6 0.0432 1.28
€g22724854 OR10AG1 0.0353 5.10
€cg04419551 OR10C1 0.0288 -1.56
€g15918355 OR10C1 0.0126 -1.71
€cg15767191 OR10G8 0.0140 1.66
€g11666515 OR10H1 0.0379 1.32
906251978 OR10J5 0.0449 1.23
€g25426807 OR11A1 0.0226 1.74
€g14584177 OR11A1 0.0424 1.29
€g09081266 OR12D2 0.0482 1.32
920212823 OR13J1 0.0343 -1.20
cg02809611 OR1F1 0.0156 1.23
€cg00364445 OR1I1 0.0425 1.54
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€g02644195 OR1J2 0.0144 1.23
903221198 OR1M1 0.0033 1.43
cg08425482 OR2A5 0.0030 1.97
911138231 OR2AE1 0.0289 1.57
912186981 OR2AG1 0.0261 3.16
911977100 OR2AK?2 0.0156 1.90
€g24264578 OR2C1 0.0141 -1.87
cg03467156 OR2H1 0.0371 -1.30
€g20812354 OR2M2 0.0344 1.28
€g12085619 OR2T3 0.0055 1.52
€cgl14716792 OR4A15 0.0101 2.06
917165818 OR4D11 0.0328 1.48
904338834 OR4E2 0.0428 -1.68
€g27134049 OR4F15 0.0332 1.42
913688162 OR4N2 0.0019 1.61
€cg00423453 OR51B6 0.0097 -1.28
cg08491641 OR5AC2 0.0195 -1.52
€g27156584 OR5B12 0.0125 -1.94
€cg00336986 OR5H2 0.0079 -1.59
905232914 OR5H6 0.0339 1.60
€g25890048 ORS5I1 0.0367 -1.29
€g21592438 OR5K2 0.0021 -1.62
cg07150255 OR5V1 0.0160 -1.63
cg00999410 OR6C1 0.0399 -1.96
€g25236050 OR6C65 0.0396 1.41
€g25577367 OR6M1 0.0348 1.19
€g11410882 OR6M1 0.0014 -1.42
€g02124291 OR7AS5 0.0251 1.45
€g18044044 OR7D4 0.0089 1.583
€g23941855 OR7D4 0.0287 -1.54
€g24027109 OR8B8 0.0122 131
cg05555951 OR8H2 0.0131 1.33
€g27314580 OR8K3 0.0026 -1.29
cg02729822 OR9G4 0.0245 1.45
€g12682805 OR9Q1 0.0031 1.55
€cg09507934 ORAI2 0.0125 -1.33
cg07693974 ORAI3 0.0135 1.64
cg04389398 ORC5L 0.0441 2.34
€g04322298 ORMDL1 0.0176 2.72
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€g24264962 OSBPL10 0.0127 1.73
€g26682517 OSBPL3 0.0076 1.73
€g14762436 OSBPL3 0.0196 1.50
€g20345446 OSBPL5 0.0265 1.25
910803034 OSBPL5 0.0379 -1.27
€g23436703 OSBPL5 0.0359 -1.66
cg09911755 OSBPL7 0.0384 1.97
€g16165258 OSBPLS8 0.0260 2.15
€g03816370 OSGEPL1 0.0263 1.49
cg02026204 OSM 0.0129 -2.74
€g23516451 OSMR 0.0096 1.97
€g24997497 OSMR 0.0282 -1.86
€cgl17097782 OSR1 0.0338 -2.29
€g14657725 OSR2 0.0236 -1.39
€g13667655 OSTF1 0.0359 1.45
€cg08964929 OTOA 0.0443 1.59
cg09808774 OTOP3 0.0177 1.40
€g03219809 OTuUB1 0.0282 1.74
910016004 OTUD3 0.0097 1.57
902573613 OTUDS 0.0390 -1.28
€g26469387 OTUD7A 0.0184 1.60
cg07318158 OoTubD7B 0.0381 1.21
914174204 OTX1 0.0360 -1.23
cg04276301 OTX1 0.0164 -1.50
€g13023623 OTX2 0.0169 1.88
cg05732979 OTX20S1 0.0250 1.73
€g13315690 OVCA2 0.0049 1.73
€g19525078 OVCH1 0.0490 -1.67
901097872 OovOoL1 0.0017 2.43
€cg10518572 OovOoL1 0.0104 1.82
cg05146416 OXAlL 0.0159 1.86
cg00837060 OXAlL 0.0491 -1.47
€g13182010 OXA1L 0.0367 -1.83
€g12114888 OXR1 0.0415 1.66
€g02094042 OXSR1 0.0001 1.53
cg01644611 OXT 0.0364 -1.48
901526089 P2RX1 0.0208 -1.45
cg00736915 P2RX4 0.0144 1.68
904574723 P2RY4 0.0232 1.61
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cg08695113 P4HA1 0.0212 2.12
917054691 P4HB 0.0433 1.94
€g21341928 PABPC3 0.0391 1.29
€g17549725 PACRG 0.0251 1.87
€g18825119 PACRG 0.0230 1.79
€g09293792 PACRG 0.0294 1.67
€cg06638568 PACRG 0.0476 -1.82
cg02647406 PACRGL 0.0408 1.30
€g19646538 PACS1 0.0085 1.83
€g26034658 PACS1 0.0137 1.55
€g24127061 PACS1 0.0346 -1.51
914401320 PACS2 0.0271 1.25
911028291 PACS2 0.0284 -1.35
€g18568335 PACS2 0.0420 -1.50
€g00832329 PACS2 0.0250 -1.68
906623698 PACSIN1 0.0112 1.85
cg03409108 PACSIN1 0.0455 -1.41
€g21208518 PADI1 0.0095 1.34
€cg08464855 PADI3 0.0088 1.47
914664242 PADI3 0.0364 1.32
€g02406092 PAF1 0.0153 1.35
€g22019970 PAFAH2 0.0165 2.04
€g27576982 PAH 0.0159 1.70
€g20232503 PAK1 0.0262 2.07
€g01040960 PAK2 0.0412 1.71
€g21030598 PAK2 0.0333 1.34
cg13047511 PAK4 0.0295 1.49
€g01965476 PAKG6 0.0185 1.59
€g05913684 PALM 0.0278 1.79
€g19925025 PALM 0.0188 1.26
€g21239436 PALM2 0.0470 1.50
€g20655220 PAM 0.0094 1.69
€g09245989 PANK4 0.0407 2.06
cg07762402 PANK4 0.0351 1.42
€g24720621 PANK4 0.0249 -1.37
€cg08418375 PANK4 0.0499 -1.44
€g23879400 PANX1 0.0214 1.69
cg01552504 PAPD5 0.0132 1.69
€g08062233 PAPL 0.0034 1.53
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cg00744494 PAPLN 0.0352 -1.67
910994126 PAPPA2 0.0021 1.58
€g02528159 PAQR4 0.0088 1.45
€g20082641 PAQRS 0.0454 -1.30
€g26541780 PAQRG6 0.0330 3.30
€g01583940 PAQRG6 0.0305 2.54
cg06882877 PAQRG 0.0115 2.35
cg02677328 PAQRS 0.0360 1.50
€g18560144 PARS 0.0195 1.94
€g15292765 PARD3 0.0287 2.09
€g23220915 PARD3 0.0343 1.37
910731020 PARD3 0.0186 131
914096767 PARD3B 0.0409 -1.44
cg05260373 PARD3B 0.0220 -1.57
€g27105598 PARD3B 0.0218 -1.58
916851221 PARD3B 0.0144 -1.84
cg07469744 PARDGA 0.0338 1.27
€g16958667 PARK2 0.0008 2.53
904462132 PARK2 0.0002 2.33
916210324 PARK2 0.0018 2.25
€g12446446 PARK2 0.0280 1.90
€g25020944 PARK2 0.0015 1.38
€g13301542 PARK2 0.0445 1.33
cg03124214 PARN 0.0069 2.97
€g26949715 PARN 0.0093 1.89
€g09043569 PARN 0.0466 1.47
€g16796959 PARP10 0.0368 -1.46
cgl10787442 PARP10 0.0149 -1.49
917044306 PARP11 0.0066 1.56
€g22165171 PARP12 0.0072 1.72
cgl17117459 PARP4 0.0377 -1.98
cg06948614 PARPS8 0.0273 3.27
€g13345430 PARPS8 0.0479 1.33
cg08122652 PARP9 0.0256 -1.84
€g16580547 PARVA 0.0296 -1.96
915212821 PARVB 0.0305 2.21
€g27592453 PARVB 0.0460 1.29
€g26861460 PARVG 0.0430 1.99
€cgl11457171 PATEZ2 0.0158 1.46

339




cg15844711 PATL1 0.0295 1.54
€g18454299 PATL2 0.0048 -1.59
€g21411490 PATZ1 0.0171 1.69
cgl7783244 PATZ1 0.0347 1.33
€cg17510278 PAX1 0.0474 -1.39
€g02155658 PAX1 0.0158 -1.64
€g26463200 PAX1 0.0416 -1.74
€g10629004 PAX1 0.0252 -1.78
€g23206032 PAX2 0.0384 -1.96
€g25809290 PAX3 0.0476 -1.49
€g16514843 PAX4 0.0461 1.30
902152475 PAX5 0.0297 1.47
€g13529513 PAXS5 0.0400 1.43
€g14383078 PAX5 0.0233 -1.21
908116462 PAX6 0.0085 1.62
914800351 PAX6 0.0231 -1.28
€g16180353 PAX6 0.0229 -1.29
cg09041678 PAX6 0.0362 -1.30
€g21582373 PAX6 0.0289 -1.39
€cg06816054 PBK 0.0351 1.52
€g22369288 PBOV1 0.0474 1.69
€g15690379 PBRM1 0.0403 1.58
€g11338745 PBRM1 0.0109 -1.60
€cg18785787 PBX1 0.0355 2.17
€g22729681 PBX1 0.0162 1.81
903138364 PBX1 0.0370 161
€g22361413 PBX1 0.0247 -1.84
€g05525649 PBX2 0.0075 1.76
904363228 PBX2 0.0495 1.26
910738025 PBX4 0.0144 1.49
cgl7747879 PBXIP1 0.0471 1.99
€g24676384 PBXIP1 0.0475 1.65
911862081 PC 0.0458 -1.25
cg05675372 PC 0.0057 -1.57
€g12418173 PCBD2 0.0352 1.60
€g21610297 PCBP2 0.0094 1.66
€g27149567 PCBP3 0.0424 1.83
cg00682050 PCBP3 0.0338 1.42
902096194 PCBP4 0.0216 1.60
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€g21323630 PCBP4 0.0451 1.54
906516769 PCBP4 0.0204 1.28
€g19234736 PCBP4 0.0242 1.19
911183144 PCCA 0.0292 1.63
€g11890169 PCCA 0.0007 -1.27
912436019 PCCA 0.0270 -1.39
cg02951711 PCCB 0.0280 1.62
cg09881017 PCDH1 0.0052 1.24
915431336 PCDH11Y 0.0143 -5.27
€g02106466 PCDH12 0.0036 1.47
€g02262873 PCDH15 0.0290 1.59
€g09407507 PCDH19 0.0461 1.70
€g26624672 PCDH19 0.0104 -1.51
€g14990643 PCDH21 0.0139 1.61
€g19425603 PCDHY7 0.0458 2.23
€cg04304255 PCDH9 0.0323 2.54
€g18815589 PCDH9 0.0037 151
€cg10096351 PCDH9 0.0441 1.40
€g15566921 PCDH9 0.0012 -1.63
€g12150457 PCDHA1 0.0482 1.65
€g22920932 PCDHA2 0.0444 1.39
924674504 PCDHAZ2 0.0452 -1.44
€g19976449 PCDHAG 0.0285 1.66
€g26618441 PCDHAG 0.0360 1.28
€g26556719 PCDHA7Y 0.0199 1.44
€cg10804974 PCDHB14 0.0056 1.52
€g24951286 PCDHB15 0.0028 1.96
cg08713073 PCDHB18 0.0218 1.65
€g15555956 PCDHB18 0.0457 -1.43
€g17300966 PCDHB19P 0.0325 1.30
€g15044767 PCDHB4 0.0411 1.34
cg03349953 PCDHB5 0.0419 1.40
€g17735593 PCDHB7 0.0094 1.77
cg01418385 PCDHGA2 0.0450 1.37
cg08616061 PCDHGA4 0.0094 1.43
cg01729977 PCDHGA4 0.0401 1.35
cg02707176 PCDHGA4 0.0277 -1.27
cg03898832 PCDHGA4 0.0483 -1.31
€cg15874877 PCDHGA4 0.0134 -1.48
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€g02022808 PCDHGA4 0.0215 -1.57
€g16767590 PCGF3 0.0240 1.72
cg06401197 PCGF3 0.0481 1.62
cg07349805 PCGF3 0.0383 1.48
€g23991169 PCGF3 0.0361 1.25
€g09269619 PCGF3 0.0208 1.24
cg07424295 PCGF5 0.0399 1.36
cg00981651 PCIF1 0.0400 1.43
€cg27661711 PCK1 0.0067 -2.01
€g10264529 PCK2 0.0229 -1.33
cg05861140 PCMT1 0.0142 1.89
€g17628660 PCNA 0.0035 1.58
€g12817494 PCNAP1 0.0199 -1.56
cg00174743 PCNT 0.0242 1.81
€cgl18677716 PCNT 0.0486 1.57
€cg04091837 PCNT 0.0039 1.28
€g17901924 PCNXL2 0.0321 1.90
cg01883208 PCNXL2 0.0405 1.37
€g25382340 PCNXL2 0.0220 1.30
910576245 PCNXL2 0.0190 1.28
€g24716343 PCNXL2 0.0480 -1.31
€g23345317 PCNXL3 0.0104 1.37
€g00895324 PCP4 0.0239 1.32
€g25421566 PCP4 0.0365 1.27
cg06032090 PCSK2 0.0455 -1.67
cg01091751 PCSK4 0.0078 131
€g25677261 PCSKG6 0.0179 2.66
€g19295451 PCSKG6 0.0436 1.73
€g08890994 PCSK6 0.0179 -1.23
€g21566433 PCSK6 0.0485 -3.04
cg08493904 PCYOX1 0.0208 -1.70
cg07641926 PCYT1A 0.0209 1.61
€g22731373 PCYT1B 0.0297 1.28
€g21006425 PDAP1 0.0345 1.36
€g17322655 PDCD1 0.0182 1.36
€g18801567 PDCD10 0.0190 1.66
914133064 PDCD1LG2 0.0335 -1.42
€g05824609 PDCL 0.0382 1.42
€g16238207 PDCL3 0.0244 1.54
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€g00910924 PDE10A 0.0157 1.58
914393693 PDE10A 0.0342 -1.67
cg05034374 PDE11A 0.0147 1.64
cg07211496 PDE11A 0.0090 1.45
€g05310760 PDE11A 0.0187 -1.53
€g24365417 PDE11A 0.0274 -1.57
€g17054006 PDE1A 0.0138 1.75
cg04451579 PDE1C 0.0212 -1.52
€g24993471 PDEZ2A 0.0144 3.10
cg04808985 PDE2A 0.0426 -1.40
cg04724646 PDES3A 0.0152 1.41
€g18066182 PDE3B 0.0164 1.47
€cg04351156 PDE4A 0.0290 -1.32
cg03915752 PDE4B 0.0101 1.93
906160606 PDE4B 0.0212 1.75
912411964 PDE4B 0.0123 1.68
€gl2277524 PDE4B 0.0500 1.44
€g07926502 PDE4B 0.0481 -1.96
cg02711128 PDE4C 0.0386 1.66
€g22495322 PDE4D 0.0200 1.51
cg00890145 PDE4DIP 0.0051 1.93
913129833 PDE4DIP 0.0343 1.81
916052044 PDE4DIP 0.0058 1.41
cg08708629 PDE4DIP 0.0010 1.36
cg05139709 PDEGB 0.0416 2.52
€cg01967511 PDEGB 0.0394 1.85
€g18702278 PDEGB 0.0454 1.79
cg00392156 PDEGB 0.0363 1.58
€g24729498 PDEGB 0.0298 1.37
€cg00008345 PDEGD 0.0217 1.38
cg09655341 PDEG6G 0.0428 1.35
cg05180540 PDE7A 0.0266 1.76
€g18573082 PDE7B 0.0275 2.49
cg13864354 PDE7B 0.0347 -1.47
cg05010493 PDESB 0.0133 1.76
€g12559197 PDESB 0.0294 1.49
916784985 PDE9A 0.0250 2.20
€g23590273 PDE9A 0.0454 1.82
€g23309947 PDE9A 0.0452 1.42
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cg02004370 PDF 0.0165 2.06
€g08255187 PDGFB 0.0261 2.16
€g14162806 PDGFB 0.0085 1.39
€g09194202 PDGFD 0.0009 2.13
€g18289710 PDGFD 0.0253 -1.70
€g02690256 PDIAG 0.0060 1.57
€g23913876 PDK2 0.0226 -1.37
cg03853620 PDK4 0.0026 2.82
€g22758834 PDK4 0.0303 1.96
cg08799394 PDLIM1 0.0450 1.28
cg00920139 PDLIM2 0.0049 2.09
€g22861369 PDLIM4 0.0232 -1.51
€g18009021 PDLIMS 0.0189 2.28
€g08594589 PDLIM7 0.0367 1.39
€g09540626 PDPK1 0.0490 1.25
€cg00827893 PDS5B 0.0091 1.52
cg03907847 PDX1 0.0114 1.33
€g21755709 PDXK 0.0146 -1.52
€g21957191 PDYN 0.0371 1.22
cg03880611 PDZD2 0.0091 1.85
€Q22472267 PDzZD2 0.0167 1.57
€cg05803361 PDZK1 0.0166 1.56
914228812 PDZRN3 0.0017 2.25
€g11304682 PDZRN3 0.0134 1.56
€g20934215 PDZRN3 0.0432 1.41
€g13224583 PEAR1 0.0472 1.27
€g15534461 PEBP1 0.0383 1.70
€g14155196 PEBP4 0.0472 1.44
€g27435646 PEG10 0.0026 -1.14
€g13374648 PEG3 0.0263 1.40
€g24040751 PELI2 0.0429 -1.68
€g19255333 PEMT 0.0157 2.58
€g20458835 PEMT 0.0390 1.71
cg02094018 PEMT 0.0046 -1.74
€g14204433 PERS3 0.0205 2.37
cg08764927 PERS3 0.0453 2.02
€g12258811 PERS3 0.0267 1.99
€g24454741 PERS3 0.0198 1.52
€g12721952 PEX10 0.0013 1.44
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€g23928726 PEX10 0.0407 -1.38
914039368 PEX11G 0.0320 1.67
€g22715764 PEX14 0.0219 1.83
cg09641622 PEX26 0.0187 1.72
cg05147578 PEX26 0.0064 1.56
€g24067652 PFDN1 0.0161 2.71
cg04639931 PFDNG6 0.0491 1.33
cg06640374 PFKFB2 0.0249 2.04
€g08929303 PFKFB2 0.0253 1.44
€g26262157 PFKFB3 0.0286 2.29
cg07142068 PFKFB3 0.0387 1.62
€g22750548 PFKFB3 0.0045 1.34
920714804 PFKM 0.0415 1.98
€g27446233 PFKM 0.0157 1.86
€g16519433 PFKP 0.0105 2.98
910710457 PFKP 0.0068 2.25
€g26693553 PFKP 0.0398 2.17
cg08811336 PFKP 0.0071 1.74
920327845 PFKP 0.0185 1.63
€cg17433678 PFKP 0.0111 -1.49
€g14621323 PFN3 0.0455 1.72
910680411 PGBD1 0.0486 1.62
€g21484964 PGBDA4 0.0262 1.69
cg03613618 PGCP 0.0484 1.40
€g17185622 PGCP 0.0202 -2.18
cg07464201 PGF 0.0381 1.58
cg04000474 PGGT1B 0.0250 1.58
€g12553321 PGK2 0.0309 -1.43
cg07519471 PGLYRP1 0.0260 1.29
€g22544863 PGLYRP2 0.0010 2.33
€g16695890 PGLYRP2 0.0226 1.88
€g12428378 PGLYRP3 0.0305 1.29
€g21691717 PGLYRP4 0.0193 1.57
€g21400802 PGLYRP4 0.0311 -1.63
€g27121959 PGR 0.0328 1.69
€cg00424740 PGR 0.0115 -1.35
€cg00501467 PHACTR1 0.0460 1.64
€g20548013 PHACTR1 0.0155 1.61
cg06769918 PHACTR1 0.0181 1.52
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€g27584713 PHACTR1 0.0219 1.47
913401235 PHACTR1 0.0000 -1.55
€g21538684 PHACTR1 0.0367 -1.69
€g11908041 PHACTR1 0.0171 -1.75
cg08482167 PHACTR2 0.0392 1.86
920674577 PHACTRS3 0.0176 1.59
€g20696674 PHACTRA4 0.0009 14.43
€g10999598 PHAX 0.0093 1.58
€g09126995 PHC2 0.0169 1.83
cg03106413 PHF13 0.0072 1.39
€g18812977 PHF16 0.0365 -1.40
€g22868951 PHF17 0.0305 1.92
914425045 PHF19 0.0383 1.47
€g21179713 PHF19 0.0376 -1.45
€g13501527 PHF19 0.0085 -1.56
€g03984405 PHF20 0.0093 2.84
cg06318386 PHF21A 0.0384 1.99
cg04074945 PHF21A 0.0336 1.89
€g14394264 PHF21A 0.0474 1.40
€g19076587 PHF21A 0.0336 1.28
€g02035866 PHKA2 0.0386 1.85
903465562 PHKA2 0.0175 1.54
€gl1l6857771 PHKG1 0.0222 2.34
cg00785170 PHLDA3 0.0470 1.67
€g24667736 PHLDB2 0.0306 1.75
€g25799073 PHLDB2 0.0413 1.63
€g26987660 PHOX2A 0.0059 -1.59
€g14162552 PHPT1 0.0079 2.38
cg03074210 PHRF1 0.0221 1.58
CQ23477257 PHTF2 0.0181 2.36
€g24669602 PHTF2 0.0323 1.34
cg07625992 PHYHIPL 0.0325 1.77
cg01339726 P14K2A 0.0340 1.41
€g24289553 PI4KAP1 0.0440 1.69
€g22875239 PIAS1 0.0166 2.13
€g03290748 PIAS1 0.0429 1.94
€g11759293 PIBF1 0.0012 1.72
€g14332918 PICK1 0.0191 1.52
€g13987606 PIGM 0.0466 1.97
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cg04064054 PIGQ 0.0013 2.56
cg08805041 PIGQ 0.0170 1.59
cg07256732 PIGQ 0.0498 1.47
cg09763644 PIGR 0.0041 -1.89
€g01799602 PIGS 0.0327 1.29
€g21429725 PIGZ 0.0317 1.67
€g24859236 PIK3CD 0.0359 1.78
cg00067720 PIK3R1 0.0282 1.80
€g27648858 PIK3R2 0.0259 2.78
cg04610450 PIK3R2 0.0016 -2.45
cg02505918 PIK3R5 0.0329 1.76
919351166 PIKFYVE 0.0333 -1.37
€g21139485 PILRA 0.0480 1.55
€g25074458 PIN1 0.0234 1.69
€g14452549 PINK1 0.0118 -1.54
€cgl17130474 PINX1 0.0116 -1.56
cg02407048 PION 0.0081 2.08
cgl7277615 PIP4K2A 0.0443 1.88
cgl14215711 PIP4K2A 0.0439 -1.52
cg06974428 PIP4K2A 0.0219 -2.30
cg04848235 PIP4K2B 0.0435 1.33
€g13673536 PIP5K1B 0.0048 2.23
€g13750902 PIP5K1B 0.0088 1.82
cg08267629 PIP5K1C 0.0299 1.40
cg08301518 PIP5K1C 0.0486 -1.36
€g14507088 PIP5KL1 0.0173 1.35
€g19144013 PIR 0.0138 151
cg00957480 PIRT 0.0127 1.36
€cg11719157 PITPNA 0.0039 1.42
920426671 PITPNA 0.0308 1.38
cg09461648 PITPNM1 0.0115 1.42
€g15243578 PITPNM2 0.0363 2.64
€cg05915139 PITPNM2 0.0408 2.01
€g14858784 PITPNM2 0.0149 1.88
€g18637761 PITPNM2 0.0338 1.84
€g13080749 PITPNM2 0.0428 1.83
€g00989258 PITPNM2 0.0145 1.78
cg05384139 PITPNM2 0.0016 1.70
910612282 PITPNM2 0.0354 1.61
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€g11918124 PITPNM2 0.0305 -1.52
914056644 PITX2 0.0246 1.30
cgl7707140 PITX2 0.0021 -2.16
cg07384894 PIWIL1 0.0342 1.69
€g24872692 PIWIL3 0.0482 1.26
€g17225169 PJA2 0.0174 1.79
cg08237309 PKD1 0.0360 1.24
€g15109550 PKD2 0.0296 -1.54
€g26428523 PKD2L2 0.0482 1.92
€g18882156 PKDCC 0.0227 2.12
€g22476504 PKDCC 0.0477 1.64
€cg00607755 PKDCC 0.0025 -1.55
€cg06134567 PKDREJ 0.0423 1.79
cg08947151 PKHD1 0.0131 1.57
€cg10401733 PKM2 0.0309 1.45
€g19103609 PKN1 0.0450 1.24
€g14036226 PKN3 0.0263 1.41
€g17655609 PKNOX2 0.0157 1.73
cg05184311 PKP1 0.0008 2.28
€g20869257 PKP1 0.0251 2.27
cg09009380 PKP1 0.0028 2.04
€g04904030 PKP1 0.0116 1.83
912611449 PKP1 0.0008 1.78
€cg10441640 PKP2 0.0368 1.32
€g21073650 PLA1A 0.0497 1.71
€g24613957 PLA2G2E 0.0197 1.57
cg01441698 PLA2G2E 0.0379 1.48
€g11240043 PLA2G2E 0.0358 1.28
€g24514073 PLA2G2F 0.0402 1.26
€cg08457421 PLA2G3 0.0444 2.14
€g25137841 PLA2G3 0.0129 1.42
€g26268742 PLA2G4C 0.0182 1.26
cg07774177 PLA2G4D 0.0444 1.25
cg05161074 PLA2G4E 0.0245 1.85
€gl17652424 PLA2G6 0.0106 2.13
€g15322185 PLA2G6 0.0376 1.34
€g19216791 PLAC2 0.0184 1.60
€g06516328 PLAC9 0.0459 1.17
€g01994308 PLAG1 0.0097 191
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€g18316621 PLAGL1 0.0017 1.83
cgl14161241 PLAGL1 0.0029 1.67
€cg27577583 PLAGL1 0.0229 1.48
€g12444861 PLAGL1 0.0316 -1.17
904563438 PLAT 0.0482 1.42
912091331 PLAT 0.0494 1.39
€g17961943 PLB1 0.0193 1.70
€g23370589 PLB1 0.0314 1.56
904473902 PLBD1 0.0407 1.49
€g15852446 PLCB2 0.0014 1.72
cg05884705 PLCB2 0.0123 -1.79
€g19915762 PLCB3 0.0430 1.24
€g24868271 PLCD1 0.0315 1.27
€g13641043 PLCD3 0.0309 -2.50
€g18026225 PLCD3 0.0181 -3.03
€cg17980119 PLCDA4 0.0457 2.55
cg06878709 PLCE1l 0.0251 1.63
cg09480837 PLCE1 0.0298 -1.50
€cg06487098 PLCG2 0.0245 1.57
€g24516259 PLCH2 0.0043 2.65
€cg08655953 PLCH2 0.0396 2.61
€g15824094 PLCH2 0.0467 2.02
cg05772532 PLCH2 0.0088 1.73
cg00153101 PLCH2 0.0001 1.68
€g10219816 PLCH2 0.0043 1.67
906824523 PLCH2 0.0011 1.583
cg04259720 PLCH2 0.0451 1.29
cg06734510 PLCL1 0.0332 1.54
€g25223095 PLCL2 0.0278 1.56
€g08062023 PLCXD2 0.0210 1.30
€g17985972 PLCXD3 0.0465 1.44
€g25509871 PLD3 0.0409 -1.46
cg07137606 PLDS 0.0212 1.70
€g12636785 PLD5 0.0188 1.64
cg07977614 PLD5S 0.0081 -1.57
€g14099398 PLDG6 0.0459 1.81
€g23448998 PLDG6 0.0450 1.78
€g25067877 PLD6 0.0050 1.70
911713493 PLDG6 0.0275 1.57
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€g02140559 PLEC1 0.0293 2.23
€g26549595 PLEC1 0.0275 1.70
cg00521239 PLEC1 0.0297 1.53
€cg10173586 PLEC1 0.0302 1.52
€g26373812 PLEC1 0.0284 1.48
€g17082405 PLEC1 0.0391 1.26
€g14913216 PLEC1 0.0356 -1.15
cg01242619 PLEC1 0.0298 -1.31
901870834 PLEC1 0.0451 -1.37
€g20784950 PLEC1 0.0014 -2.06
€g25371169 PLEKHA2 0.0105 -1.60
916536016 PLEKHA2 0.0145 -1.68
cg01073837 PLEKHA2 0.0344 -1.83
cg06339706 PLEKHA4 0.0233 1.72
905620648 PLEKHAS 0.0400 1.87
cg06807117 PLEKHAG 0.0164 1.26
€cg16302816 PLEKHAY 0.0457 -1.59
€g24176731 PLEKHB1 0.0251 1.42
cg07013104 PLEKHB1 0.0417 1.35
€g10547005 PLEKHB1 0.0457 1.29
€cg11464160 PLEKHB2 0.0389 -1.48
€cg05060175 PLEKHF2 0.0330 1.52
908248849 PLEKHG3 0.0379 1.14
€g26833781 PLEKHG4 0.0347 -1.23
cg08588156 PLEKHG4B 0.0252 1.34
€cg04128095 PLEKHGA4B 0.0479 1.26
€cg17151560 PLEKHG5 0.0414 1.24
cg06804846 PLEKHG5 0.0064 -1.29
€g23679992 PLEKHG6 0.0385 -1.50
914565014 PLEKHG6 0.0476 -1.66
€g11524454 PLEKHG7 0.0165 1.79
cg17316862 PLEKHH1 0.0417 1.36
€Qg22672187 PLEKHHZ2 0.0484 1.55
€cgl4454477 PLEKHH2 0.0426 -3.35
€g22481263 PLEKHN1 0.0449 1.77
906324192 PLEKHN1 0.0206 1.42
cg05677520 PLG 0.0101 -1.57
€g11526413 PLIN1 0.0128 2.72
€Q22452122 PLINS 0.0074 1.95
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€g23254302 PLINS 0.0245 1.92
€g08259083 PLK3 0.0143 1.50
cg07368443 PLK3 0.0393 1.45
cg06152526 PLLP 0.0451 1.30
€g24790788 PLOD2 0.0019 2.03
€g25653341 PLOD3 0.0073 1.40
cg09484077 PLP1 0.0449 1.37
cg00328813 PLSCR2 0.0318 -1.57
€g23611945 PLTP 0.0418 1.32
€cg11191337 PLTP 0.0351 -1.37
€g23881613 PLVAP 0.0163 1.61
924431229 PLVAP 0.0101 1.35
cg04709736 PLVAP 0.0341 -1.57
cg13758221 PLXDC1 0.0266 1.47
905979264 PLXDC1 0.0238 1.40
€g17393940 PLXDC?2 0.0036 2.45
€g12723985 PLXDC2 0.0355 1.64
€g13631725 PLXNA1 0.0139 1.33
911383427 PLXNA1 0.0058 -1.55
cg07908868 PLXNA2 0.0339 1.85
€g22364465 PLXNAZ2 0.0401 1.77
905626664 PLXNA2 0.0329 1.52
911854115 PLXNA2 0.0165 1.40
cg04906546 PLXNAZ2 0.0326 -1.47
€g26576047 PLXNA4 0.0496 -1.32
€cg06066452 PLXNB1 0.0187 1.71
€g22433914 PLXNC1 0.0140 2.00
€g19118072 PLXNC1 0.0010 1.85
€g19427600 PLXNC1 0.0216 1.80
€cg04506190 PLXND1 0.0247 1.76
cg02117764 PLXND1 0.0319 1.32
€g15629311 PLXND1 0.0296 -2.32
€g24938534 PM20D1 0.0232 1.42
cg07543830 PMEPA1 0.0197 1.69
cg02468966 PMEPA1 0.0137 1.65
€g26467279 PMEPA1 0.0362 1.58
€g00626515 PMEPA1 0.0235 1.56
€g02092807 PMEPA1 0.0353 1.39
€g16178855 PMEPA1 0.0474 -1.50
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cg02414618 PMF1 0.0028 -1.59
€g18763223 PML 0.0105 -1.38
cg04384398 PMM1 0.0406 1.73
€g22712983 PNKD 0.0057 2.06
911299371 PNLDC1 0.0091 -1.47
€g16259591 PNLIP 0.0462 131
€g22679014 PNOC 0.0200 -1.37
€g01976992 PNPLA1 0.0258 1.52
€cg04765195 PNPLA1 0.0463 -1.29
€cg06639585 PNPLA1 0.0102 -1.30
€g22027204 PNPLA1 0.0173 -1.81
€cg00401032 PNPLAG 0.0105 1.75
€g04990605 PNPLA7 0.0390 -1.38
cg13706769 PNPLA7 0.0337 -1.55
905446659 PNPO 0.0166 1.58
cgl2473767 PODXL 0.0352 1.51
€g19140834 PODXL 0.0449 131
€g27059819 PODXL2 0.0297 1.47
€g21885868 POFUT2 0.0367 2.08
€g20469507 POLD3 0.0011 1.82
€g23498221 POLDIP2 0.0219 1.55
916849562 POLE 0.0203 1.54
€g21594297 POLE 0.0472 -1.35
€g24266624 POLE 0.0352 -1.41
cg04399872 POLE2 0.0175 -1.70
€g04559408 POLQ 0.0493 -1.49
€g24304518 POLR1B 0.0056 -1.59
€g10237599 POLR2B 0.0317 -1.22
€cg00141929 POLR3B 0.0374 1.55
902245418 POLR3C 0.0320 -1.95
€g27001893 POLR3D 0.0350 1.40
€g20806085 POLR3D 0.0452 1.34
cg08725904 POLS 0.0254 1.55
€g15690760 POLS 0.0345 1.46
€cg10888644 POLS 0.0340 1.45
€g21915074 POM121 0.0315 1.44
€cg05817295 POM121C 0.0269 1.37
cg17423209 POM121L9P 0.0038 1.46
€g22900229 POMC 0.0312 1.78
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cg06857473 POMT2 0.0133 2.20
cg01874867 PON1 0.0035 -1.58
€g19678392 PON1 0.0342 -1.78
cg06126815 PON2 0.0271 1.74
€g20985067 PON3 0.0467 1.29
€g25932217 POP4 0.0425 -1.70
€g21200986 POR 0.0026 1.44
€g13915028 POR 0.0219 1.43
€cg00448395 POT1 0.0101 1.96
€g21792432 POT1 0.0215 -2.08
€g13099374 POU2F1 0.0262 1.38
€g09120934 POUZ2F3 0.0273 1.76
€cg03356778 POUZ2F3 0.0246 1.74
€g26855672 POU2F3 0.0122 -1.50
€cgl17791651 POU3F1 0.0421 2.00
€g23440004 POU4F1 0.0234 -1.41
€g04404489 POU4F1 0.0033 -1.59
€cg17469359 POUGF2 0.0079 2.28
€g23892439 POUGF2 0.0327 1.94
cg04106201 POUGF2 0.0056 1.88
€g22460204 POUGF2 0.0467 1.64
910324703 POUGF2 0.0125 -1.37
€g20073050 PPA2 0.0486 1.44
cg02008511 PPAP2A 0.0046 1.99
€g22586884 PPAP2A 0.0337 1.78
€g25827309 PPAP2C 0.0139 1.50
cg09271157 PPAPDC1A 0.0255 1.89
cg11071407 PPARD 0.0334 1.57
€g27192708 PPBP 0.0292 -1.40
901916610 PPCDC 0.0451 1.41
cg08783845 PPEF2 0.0198 1.46
€g13965908 PPFIA1 0.0114 -1.26
920711047 PPFIA3 0.0285 1.24
cg03155271 PPFIA3 0.0433 -1.35
cg03900565 PPFIA4 0.0439 1.74
€g15618108 PPFIA4 0.0412 -1.46
903434384 PPFIBP1 0.0406 1.71
cg04363470 PPFIBP2 0.0087 1.52
€g26427534 PPFIBP2 0.0431 -1.51
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cg18072778 PPIALAF 0.0231 -1.32
901941586 PPIE 0.0142 1.34
cg00357888 PPIF 0.0061 1.40
€g13002353 PPIL1 0.0081 -1.79
€g21659949 PPIL2 0.0472 1.24
911273834 PPIL4 0.0213 1.79
€g06145800 PPL 0.0480 1.71
€g26699420 PPL 0.0402 1.38
cg08134877 PPM1B 0.0057 1.79
€g26828767 PPM1B 0.0263 1.35
cg08172575 PPM1H 0.0447 -1.43
€g11000057 PPM1L 0.0057 1.60
cg09793776 PPP1CA 0.0042 161
cg01386282 PPP1R11 0.0314 1.22
€g24376793 PPP1R12B 0.0043 2.07
€g26796407 PPP1R12B 0.0342 1.58
€g18137598 PPP1R13B 0.0107 1.71
€g15489228 PPP1R13B 0.0447 1.30
€g00662002 PPP1R13B 0.0494 1.25
€cg18741372 PPP1R13L 0.0465 1.26
cg05234415 PPP1R14A 0.0127 1.92
€g15011260 PPP1R14A 0.0088 1.78
cg06678772 PPP1R14D 0.0490 1.24
€g13257436 PPP1R16A 0.0205 1.40
€g21925748 PPP1R16A 0.0454 1.39
€g23747996 PPP1R16A 0.0278 1.15
€g13218739 PPP1R1C 0.0351 2.11
€g19742470 PPP1R1C 0.0350 151
€g24647971 PPP1R1C 0.0162 1.38
€g23604876 PPP1R3E 0.0160 1.86
€g13279286 PPP1R3F 0.0197 -1.53
€g22080472 PPP1R8 0.0293 -1.19
cg07215003 PPP2CA 0.0339 1.69
€g19494588 PPP2R2B 0.0217 -1.64
€cg17795695 PPP2R2C 0.0103 2.08
€g20793532 PPP2R2C 0.0429 2.01
920764212 PPP2R2C 0.0194 1.72
€g20689476 PPP2R2C 0.0309 1.50
€g22716633 PPP2R2C 0.0450 1.32
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€g13644262 PPP2R2C 0.0463 1.28
€g13557031 PPP2R4 0.0157 1.71
cg07107916 PPP2R5A 0.0221 -1.59
€g15924582 PPP2R5C 0.0482 1.48
921742836 PPP4AC 0.0494 1.63
€g00620024 PPP6C 0.0248 -1.79
cg04136781 PPT2 0.0178 1.90
cg00552704 PPT2 0.0185 1.64
€g12629909 PPT2 0.0398 1.52
cg00686643 PPT2 0.0444 1.48
€g06902929 PPT2 0.0351 1.36
cg07001421 PPT2 0.0288 1.33
€g18559799 PPY 0.0199 1.24
€g20195049 PPY2 0.0119 1.24
€g14087880 PPYR1 0.0476 1.77
€g25210609 PQLC2 0.0420 -1.45
€g10101479 PRAF2 0.0242 1.18
€g01191902 PRAF2 0.0422 -1.39
€g23092680 PRAGMIN 0.0085 1.80
€g23856299 PRAM1 0.0496 -1.20
€g21410132 PRAMEF20 0.0317 -1.97
905740243 PRAP1 0.0069 161
€cg08699681 PRAP1 0.0287 161
€g23451221 PRAP1 0.0003 1.61
cg10742801 PRAP1 0.0295 1.48
€g15596666 PRAP1 0.0461 1.32
€g23580038 PRDM11 0.0486 1.36
€g12227907 PRDM13 0.0465 1.47
901233934 PRDM13 0.0171 -1.52
€g26122626 PRDM13 0.0353 -1.66
€g13867039 PRDM16 0.0016 2.35
€cgl2441214 PRDM16 0.0464 2.19
€g15605124 PRDM16 0.0169 1.98
cg00581154 PRDM16 0.0076 1.74
€g26545580 PRDM16 0.0143 1.71
€g09282201 PRDM16 0.0307 1.71
912660813 PRDM16 0.0090 1.67
€g13392571 PRDM16 0.0325 1.65
€cg06970451 PRDM16 0.0464 1.63
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€g23609682 PRDM16 0.0045 1.62
916176095 PRDM16 0.0008 1.60
€g24968931 PRDM16 0.0391 1.57
cg06724693 PRDM16 0.0361 1.52
916348158 PRDM16 0.0041 151
€cg17511251 PRDM16 0.0148 1.50
€g12141662 PRDM16 0.0303 1.47
€g15357022 PRDM16 0.0016 1.45
914169886 PRDM16 0.0232 1.43
€g12473797 PRDM16 0.0050 1.43
€g22862319 PRDM16 0.0129 1.41
921412629 PRDM16 0.0273 1.41
€g19263228 PRDM16 0.0153 1.41
cg04605504 PRDM16 0.0141 1.39
€cg05790380 PRDM16 0.0347 1.38
914171460 PRDM16 0.0309 1.37
€g22674798 PRDM16 0.0323 1.37
cg00462240 PRDM16 0.0482 1.36
€g22796923 PRDM16 0.0035 1.33
cg05117823 PRDM16 0.0479 1.32
€g19600583 PRDM16 0.0258 1.29
€cg00063748 PRDM16 0.0268 1.27
€g00251678 PRDM16 0.0048 1.26
€g13299984 PRDM16 0.0356 1.26
€g15156029 PRDM16 0.0298 -1.25
cg08876274 PRDM16 0.0363 -1.30
€g14966901 PRDM16 0.0156 -1.39
€g27564383 PRDM16 0.0337 -1.41
€g05965745 PRDM16 0.0332 -1.56
€g16926445 PRDM16 0.0272 -1.59
€g17445936 PRDM16 0.0410 -1.66
€g19359071 PRDM2 0.0334 1.56
€g19300923 PRDM2 0.0079 1.583
€g03909902 PRDM4 0.0403 1.27
€cg05668996 PRDM6 0.0013 -1.43
€g16069012 PRDM6 0.0324 -1.94
€g16799087 PRDM7 0.0311 1.48
€g22902505 PRDM8 0.0045 1.73
€g18073471 PRDMS8 0.0380 1.66
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cg02732915 PRDM8 0.0369 1.52
€g11388320 PRDMS8 0.0421 1.33
€g12470775 PRELID2 0.0156 1.62
cg07947930 PRELP 0.0117 1.66
€g02835672 PREP 0.0319 1.23
912681499 PREX1 0.0446 1.68
€g04652282 PREX2 0.0020 -1.50
€g19880751 PRF1 0.0395 -1.40
€g23364656 PRF1 0.0404 -1.49
€g23059461 PRF1 0.0028 -1.83
€g09914304 PRF1 0.0018 -2.30
€g00066270 PRG4 0.0140 131
€g18374948 PRIC285 0.0234 1.43
€g23352030 PRIC285 0.0478 1.30
cg11779113 PRIC285 0.0465 -1.64
€cg06064964 PRIC285 0.0382 -1.77
€cg17864091 PRIC285 0.0472 -2.05
€cgl16720847 PRICKLE1 0.0085 1.51
€g16931707 PRICKLE1 0.0065 1.46
€cg00647095 PRICKLE1 0.0364 1.45
cg07303091 PRICKLE1 0.0412 -1.93
€g25818214 PRICKLEZ2 0.0298 1.98
€g17393041 PRICKLEZ2 0.0062 1.92
€g27538352 PRICKLE3 0.0087 1.64
€g16594878 PRICKLE3 0.0282 1.54
€cg04675919 PRICKLE3 0.0268 1.50
€g10417559 PRICKLE3 0.0357 1.32
€g13686795 PRKAG2 0.0305 1.84
€cg04781532 PRKAG2 0.0240 1.70
€g16986150 PRKAG2 0.0237 1.59
€g19052547 PRKAG2 0.0150 1.45
cg03323793 PRKAG2 0.0089 -1.36
€g24368702 PRKAR1B 0.0303 3.39
€g19812944 PRKAR1B 0.0074 2.18
€g21201971 PRKAR1B 0.0001 2.08
902635482 PRKAR1B 0.0224 1.60
cg03719152 PRKAR1B 0.0397 1.60
€g14850948 PRKAR1B 0.0277 1.48
€g00219855 PRKAR1B 0.0139 1.38
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cg06900843 PRKAR1B 0.0395 1.37
€g26669717 PRKAR1B 0.0266 1.24
cg09848638 PRKAR1B 0.0421 -1.48
cg02217713 PRKAR1B 0.0177 -1.82
€g21250978 PRKAR2B 0.0161 2.22
903661844 PRKAR2B 0.0305 1.69
€g03650282 PRKCA 0.0254 1.75
€g26968025 PRKCA 0.0401 1.73
€g09645572 PRKCA 0.0116 1.52
€g25134567 PRKCA 0.0443 1.32
€g20152382 PRKCA 0.0335 -1.31
905115424 PRKCA 0.0438 -1.38
916808922 PRKCA 0.0063 -2.25
cg09031790 PRKCB 0.0376 1.93
cg07959068 PRKCB 0.0089 1.88
€cg06401532 PRKCB 0.0034 1.86
€g01661235 PRKCB 0.0491 1.50
cg00409434 PRKCE 0.0129 1.62
918417061 PRKCH 0.0057 1.74
920457147 PRKCH 0.0234 1.40
€g10279360 PRKCH 0.0403 -1.49
902973263 PRKCI 0.0010 1.54
€Qg23434428 PRKCQ 0.0339 1.87
€g27264462 PRKCZ 0.0358 2.64
cg04871460 PRKCZ 0.0012 2.23
€g04520340 PRKCZ 0.0361 2.17
€g12639453 PRKCZ 0.0069 2.10
€g16653138 PRKCZ 0.0363 2.08
€g25845463 PRKCZ 0.0314 1.93
cg03001333 PRKCZ 0.0437 1.87
€g12391964 PRKCZ 0.0478 1.73
cg07375700 PRKCZ 0.0040 1.72
€cg06340969 PRKCZ 0.0464 1.60
cg04347414 PRKCZ 0.0361 1.58
€g22626579 PRKCZ 0.0144 1.57
€cg06801943 PRKCZ 0.0090 1.56
€g03580279 PRKCZ 0.0307 1.51
€g24578937 PRKCZ 0.0371 1.48
€g16048006 PRKCZ 0.0047 1.48
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€g22342249 PRKCZ 0.0246 1.46
913387826 PRKCZ 0.0330 1.45
€g16599817 PRKCZ 0.0143 1.35
cg00359465 PRKCZ 0.0179 1.34
902293396 PRKCZ 0.0439 1.34
€g22128985 PRKCZ 0.0229 1.33
€cg04146995 PRKCZ 0.0366 131
€g24577455 PRKCZ 0.0363 1.27
€g20975074 PRKCZ 0.0198 1.22
€cg05463656 PRKCZ 0.0007 -1.44
€g23713998 PRKD1 0.0123 -1.44
cg07133994 PRKD1 0.0268 -2.09
€g02895394 PRKDC 0.0183 1.30
cg05618150 PRKY 0.0263 1.82
920624923 PRLHR 0.0415 1.68
924075743 PRM1 0.0158 1.65
cg01229421 PRM2 0.0034 1.42
cg00346180 PRMT1 0.0457 1.22
€g22256816 PRMT2 0.0278 1.43
€g03635073 PRMT3 0.0296 -1.52
cg01043196 PRMTY7 0.0286 1.34
€g15795984 PRND 0.0158 -1.35
910174849 PROCA1 0.0126 1.51
cg04578090 PROCA1 0.0317 -2.21
€g25461934 PROCR 0.0042 1.48
€g27039606 PRODH?2 0.0193 1.39
€g05515792 PROK?2 0.0252 1.52
€g13117948 PROM1 0.0435 -1.67
€g21647189 PROM1 0.0226 -1.75
cg00708789 PROM1 0.0147 -1.82
€g05939993 PROP1 0.0387 1.29
€g21478490 PROP1 0.0355 1.22
€cg00338631 PROS1 0.0167 1.89
€g18793571 PROSC 0.0318 1.72
cg02110830 PROX2 0.0187 1.55
€g02898500 PROZ 0.0016 1.51
€g25734864 PROZ 0.0074 -1.39
cg03003601 PRPF38A 0.0162 1.51
€g23863619 PRPF40A 0.0261 -1.62
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€g05165862 PRPF40B 0.0187 2.01
€g13307384 PRPF40B 0.0167 1.58
€g12459923 PRPF6 0.0203 1.28
€g11167993 PRPF6 0.0064 -1.53
€g26458497 PRPF8 0.0364 1.45
€cg06830044 PRPH 0.0396 1.63
€g13348519 PRPH2 0.0151 1.79
€g25892640 PRPS2 0.0365 1.32
911829626 PRPSAP2 0.0203 1.44
€g13927135 PRR12 0.0284 131
€g09635954 PRR15 0.0441 131
€g26306476 PRR22 0.0227 1.48
€g20964635 PRR22 0.0129 1.39
€g11324538 PRR24 0.0259 -1.24
€cg00684790 PRR25 0.0306 1.78
901223225 PRR25 0.0254 1.41
cg07342723 PRR4 0.0206 1.70
€g12089169 PRR4 0.0493 -1.25
906220618 PRR5L 0.0330 1.87
€g27218154 PRR5L 0.0225 1.42
cg05348871 PRR5L 0.0324 -1.58
cg07136133 PRR5L 0.0260 -1.70
cgl7117871 PRRG4 0.0465 1.32
€g05851542 PRRT3 0.0053 1.67
cg13977834 PRRX2 0.0260 1.35
€g14953762 PRSS12 0.0174 1.89
cg09332353 PRSS16 0.0237 1.32
cg18786718 PRSS21 0.0444 1.40
€g02529919 PRSS22 0.0134 1.51
€cg01195196 PRSS27 0.0444 2.07
€g26675395 PRSS36 0.0301 1.50
€g02939356 PRSS42 0.0168 2.05
€g20728026 PRSS42 0.0050 1.583
€g17460445 PRSS50 0.0406 -1.51
€g18225844 PRSS8 0.0012 1.56
cg04124457 PRTG 0.0152 2.00
€g14380519 PRUNE2 0.0117 1.74
cg08680129 PRX 0.0388 1.70
€cg04227739 PSAPL1 0.0399 1.43
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€g25044306 PSD 0.0179 1.39
€g22993554 PSD3 0.0062 2.15
cg09075327 PSD3 0.0043 1.34
€g23220071 PSEN2 0.0248 1.27
€g23264413 PSG4 0.0416 2.19
906518388 PSG4 0.0315 1.23
€g20120646 PSG6 0.0493 -1.50
cg00417576 PSMA1 0.0135 1.60
910778455 PSMAZ2 0.0081 -1.91
€g16082737 PSMA3 0.0105 1.25
€g14211735 PSMA4 0.0337 1.32
914335349 PSMB7 0.0023 1.68
€g22158175 PSMB8 0.0139 -1.42
€g24898914 PSMB8 0.0245 -2.03
€g21826978 PSMB9 0.0320 -1.46
€g13869180 PSMB9 0.0331 -1.55
cg03465320 PSMB9 0.0434 -1.55
cg00045690 PSMB9 0.0474 -1.55
€g22917680 PSMD10 0.0281 1.80
ch.9.1921717R PSMD5 0.0088 2.22
cg07123170 PSMD6 0.0391 1.28
902543101 PSMD7 0.0134 1.93
€g15563974 PSMD8 0.0403 -1.25
€g11607742 PSMD8 0.0318 -1.39
cg03974026 PSMG4 0.0103 1.32
€g15982299 PSORS1C1 0.0187 1.49
€g21084702 PSORS1C1 0.0441 1.25
cg07468862 PSPC1 0.0001 1.32
920823137 PSPH 0.0469 -1.63
€g15230622 PSPN 0.0423 1.85
€g22694271 PSRC1 0.0172 -1.33
€g14216290 PSRC1 0.0269 -2.51
€Qg26227523 PSTPIP1 0.0413 -1.82
€g16730908 PSTPIP2 0.0232 191
cg01606770 PTBP2 0.0428 1.39
€g18818484 PTCHD2 0.0223 1.58
cg06951112 PTCHD2 0.0020 1.56
€g27363617 PTCHD3 0.0254 1.70
€g18669948 PTCHD3 0.0354 1.34
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cg00047532 PTCRA 0.0289 1.29
905586134 PTCRA 0.0430 1.28
€g02652569 PTDSS2 0.0280 1.53
€g19029131 PTDSS2 0.0472 1.27
914616284 PTDSS2 0.0179 1.23
€g18369034 PTGDR 0.0153 1.64
€g15201877 PTGERS3 0.0247 1.37
cg03437741 PTGFRN 0.0008 1.95
€g17755460 PTGFRN 0.0470 1.74
€g19577548 PTGIS 0.0112 1.77
cg08440266 PTGIS 0.0329 -1.29
€g23926670 PTHLH 0.0277 -1.41
€g20389635 PTHLH 0.0073 -1.60
cg00641828 PTK2 0.0330 1.49
€g19901994 PTK2B 0.0187 1.75
917029694 PTK6 0.0263 2.04
cg02057561 PTKY 0.0144 1.43
€cg06108459 PTKY 0.0221 131
€g13895322 PTMS 0.0327 1.66
€cg05033749 PTP4A3 0.0318 -1.41
€g18675600 PTP4A3 0.0098 -2.11
911441148 PTPLAD1 0.0435 1.44
€g19268947 PTPN12 0.0439 -2.13
€g17492795 PTPN14 0.0433 1.56
€g20265748 PTPN21 0.0026 1.63
€g16568120 PTPN21 0.0332 1.35
cg08274544 PTPN21 0.0055 -1.94
€g10572465 PTPN22 0.0130 -1.71
cg07111834 PTPN22 0.0042 -2.56
€g08869955 PTPNS3 0.0296 1.52
€g17824393 PTPN3 0.0164 -1.29
€g23944480 PTPN4 0.0185 -1.23
920707066 PTPNS 0.0479 1.32
€g19693177 PTPNG6 0.0457 -1.38
€g22008490 PTPN7 0.0249 -1.77
€g25754958 PTPN7 0.0494 -1.81
€g12436568 PTPN7 0.0228 -2.35
cg00903584 PTPN7 0.0178 -2.47
€g23904377 PTPRA 0.0305 -1.50
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€cg11813810 PTPRC 0.0283 -1.82
€g13673094 PTPRC 0.0021 -2.03
cg02423817 PTPRCAP 0.0281 -1.96
€g10542975 PTPRCAP 0.0361 -2.35
914452619 PTPRD 0.0070 1.66
€g04592505 PTPRE 0.0103 1.68
€g13986215 PTPRE 0.0307 1.57
cg10874314 PTPRE 0.0245 1.56
€g20407834 PTPRE 0.0450 1.55
cg00982799 PTPRE 0.0367 1.40
€cg00446900 PTPRE 0.0386 1.32
€g24289912 PTPRE 0.0281 -1.52
924808162 PTPRF 0.0490 1.25
€g23915699 PTPRF 0.0473 -1.29
€g21540399 PTPRG 0.0398 2.02
€g23490014 PTPRG 0.0083 1.81
€g15264020 PTPRG 0.0007 1.74
cg01861913 PTPRG 0.0275 1.53
€cg05940821 PTPRG 0.0490 1.51
908529628 PTPRG 0.0482 1.50
€g11934688 PTPRG 0.0457 1.46
902121773 PTPRG 0.0291 -1.54
cg07143125 PTPRJ 0.0281 1.68
€g22976120 PTPRJ 0.0164 -1.50
€g26736440 PTPRK 0.0440 1.72
€g25279586 PTPRM 0.0042 2.07
cg09365094 PTPRN2 0.0007 2.29
€g22676516 PTPRN2 0.0349 2.02
€cg04498153 PTPRN2 0.0425 1.98
€g05986374 PTPRN2 0.0066 1.97
€g23841288 PTPRN2 0.0365 1.90
cgl7764549 PTPRN2 0.0191 1.89
€g11991903 PTPRN2 0.0207 1.84
€g12297440 PTPRN2 0.0427 1.84
€g15752885 PTPRN2 0.0344 1.80
€g15807855 PTPRN2 0.0227 1.79
€g19036372 PTPRN2 0.0209 1.67
€g19261526 PTPRN2 0.0216 1.63
€cg06413087 PTPRN2 0.0117 1.60
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€g21900078 PTPRN2 0.0368 1.56
€g26706676 PTPRN2 0.0107 1.52
cg08376924 PTPRN2 0.0271 1.50
€g22730626 PTPRN2 0.0155 1.49
€g10427027 PTPRN2 0.0089 1.49
€g23631556 PTPRN2 0.0316 1.46
€g22598247 PTPRN2 0.0419 1.46
€g11227520 PTPRN2 0.0143 1.46
916960396 PTPRN2 0.0199 1.45
cg05308556 PTPRN2 0.0444 1.45
cg00368924 PTPRN2 0.0195 1.43
€g22056595 PTPRN2 0.0491 1.42
920181323 PTPRN2 0.0366 1.42
€g15035217 PTPRN2 0.0351 1.39
€cg19746375 PTPRN2 0.0466 1.39
€g14994242 PTPRN2 0.0068 1.38
€cg16711733 PTPRN2 0.0220 1.38
€g03262885 PTPRN2 0.0412 1.36
€g20726070 PTPRN2 0.0279 1.34
€g18090200 PTPRN2 0.0225 1.21
cg02007867 PTPRN2 0.0256 1.17
€cg00348802 PTPRN2 0.0348 1.17
€g09042009 PTPRN2 0.0373 1.14
€g22337920 PTPRN2 0.0409 1.14
€g05894462 PTPRN2 0.0272 -1.25
€g09516231 PTPRN2 0.0487 -1.41
€g27508408 PTPRN2 0.0372 -1.47
cg00716277 PTPRN2 0.0192 -1.60
€g02925240 PTPRN2 0.0357 -1.67
902049373 PTPRR 0.0149 1.50
€g25666210 PTPRR 0.0138 1.29
€cg16668176 PTPRS 0.0125 2.29
€cg09547314 PTPRS 0.0153 1.89
€g11887629 PTPRS 0.0357 1.59
€g15820033 PTPRS 0.0019 1.39
€cg10518481 PTPRS 0.0214 131
cg08857677 PTPRS 0.0201 131
€g18062778 PTPRS 0.0274 -1.18
cg05673731 PTPRU 0.0388 1.36
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€g18568061 PTRF 0.0392 1.57
€g19003733 PTRF 0.0480 -2.20
cg04286438 PUF60 0.0379 1.78
€g18327385 PUM1 0.0178 1.71
903603203 PUM1 0.0165 151
€cg04976330 PUM1 0.0276 131
cg00079023 PURA 0.0216 1.41
cg00534655 PURA 0.0207 1.33
€g13382100 PUS1 0.0158 -1.49
cg06085743 PUSL1 0.0455 1.70
cg02506753 PUSL1 0.0114 1.37
909863066 PVALB 0.0135 1.20
€cgl17971837 PVALB 0.0275 -1.69
€g22580353 PVR 0.0486 1.37
€cg08054038 PVRL2 0.0361 1.48
€g19508622 PVT1 0.0488 2.21
€g12753009 PVT1 0.0167 -1.61
€g02901522 PVT1 0.0042 -11.52
€cg03617054 PWWP2A 0.0441 1.84
€g23256829 PWWP2B 0.0089 -1.35
cg08751508 PWWP2B 0.0023 -1.47
€cg09000469 PWWP2B 0.0144 -1.60
€g13506288 PWWP2B 0.0038 -1.73
€g21464492 PXDN 0.0486 8.12
€g21647182 PXDN 0.0419 2.37
901629007 PXDN 0.0481 2.21
€g20311673 PXDN 0.0329 2.13
€cg17801352 PXDN 0.0112 1.84
cgl7467517 PXDN 0.0319 1.82
€g15489196 PXDN 0.0389 161
cg00038342 PXDN 0.0123 1.59
cg09996777 PXDN 0.0197 1.26
€g09627520 PXK 0.0074 1.56
€g24175188 PXK 0.0104 -1.72
€g27168573 PXN 0.0323 1.85
€g26181743 PYCR1 0.0106 1.40
€cg03663788 PYGM 0.0494 1.93
€g26884581 PYGM 0.0412 1.80
€cg11887214 PYGM 0.0420 1.74
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€g21576886 PYHIN1 0.0473 1.43
€g21962791 PYROXD1 0.0279 1.73
cg17028080 PYY 0.0208 1.30
€g12350592 PYY 0.0271 1.24
€cg09318921 QDPR 0.0281 -1.61
906453916 QPRT 0.0252 1.49
cg05000199 QPRT 0.0127 -1.31
cg03997039 QPRT 0.0482 -1.54
901000188 QRFP 0.0092 -1.42
€g13397898 QRFP 0.0421 -1.87
€g14864302 QRICH1 0.0098 1.58
€g15670680 QRICH2 0.0156 1.51
914150774 QSOX2 0.0499 1.78
cg05713242 R3HCC1 0.0070 -1.73
cg04685747 RAB11B 0.0357 1.74
916840978 RAB11FIP1 0.0272 -1.53
cg13791644 RAB11FIP2 0.0491 1.62
€g24382712 RAB11FIP2 0.0322 1.39
906863239 RAB11FIPS 0.0284 1.39
912935818 RAB17 0.0369 -1.54
€g16106080 RAB19 0.0068 1.32
€g19217535 RAB1A 0.0463 1.46
cg07800658 RAB20 0.0094 1.77
€g11688093 RAB20 0.0492 -1.55
cg03497549 RAB27B 0.0237 1.34
€g27298007 RAB31 0.0284 -1.77
cg08839210 RAB34 0.0174 1.52
€g21237418 RAB34 0.0486 1.39
912448933 RAB37 0.0142 1.99
€g10755085 RAB37 0.0215 1.583
€g14196186 RAB37 0.0391 1.50
cg02797539 RAB37 0.0202 -1.39
904924141 RAB39B 0.0465 -1.94
cg00856580 RAB3B 0.0252 1.28
€g16987982 RAB3C 0.0220 -1.62
€cg05015348 RAB3GAP2 0.0417 1.59
€g03349407 RAB3GAP2 0.0442 1.55
€g06362985 RAB3IP 0.0154 -2.18
€Q24422797 RAB40B 0.0407 1.32
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cg01936347 RAB40C 0.0312 1.37
€cg04452785 RAB43 0.0378 1.23
cg06646021 RAB4A 0.0202 1.68
cg05463325 RAB4A 0.0427 1.57
€g26798185 RABS5B 0.0442 1.34
cg07729367 RAB7A 0.0125 1.62
cg08523456 RABSA 0.0455 1.50
€g10421300 RAB9B 0.0170 1.38
€g20275344 RAB9B 0.0077 1.27
€g15209169 RABGAP1 0.0167 1.59
€g23652734 RABIF 0.0034 1.83
cg02709178 RABIF 0.0181 1.56
€g18572650 RABL3 0.0130 -1.30
cg02971328 RAC1 0.0240 1.55
cg08170637 RAC3 0.0490 1.67
924018765 RAD1 0.0223 -1.56
cg08781738 RAD21 0.0482 1.59
cg06727242 RAD51L1 0.0064 1.92
€g13803234 RAD51L1 0.0036 -1.59
cg06357748 RADS52 0.0009 -2.64
cg08030373 RAD54L2 0.0303 1.34
914602697 RADY9A 0.0275 1.35
€g11594299 RADIL 0.0480 1.66
cg04816699 RADIL 0.0052 1.63
€g25266895 RADIL 0.0153 1.47
€Q27624684 RADIL 0.0383 1.41
€cg00055292 RADIL 0.0329 1.34
€g25842763 RADIL 0.0316 1.28
cg08799816 RADIL 0.0499 -1.46
903310874 RADIL 0.0065 -1.77
cg09856107 RAF1 0.0119 1.73
€cgl0474126 RAI1 0.0363 2.80
€g15969756 RAI14 0.0108 1.83
€cg13710586 RALGAPA1 0.0496 1.57
€g12218759 RALGAPA2 0.0393 1.60
€g13793782 RALGDS 0.0485 1.67
€g13520893 RALGDS 0.0259 -1.73
€g18016194 RALYL 0.0206 1.85
€g05981862 RAMP1 0.0133 1.35
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€g27567335 RAMP1 0.0200 -1.28
920747462 RAMP3 0.0380 1.32
cg07317705 RANBP17 0.0039 -1.18
€g24660640 RAP1A 0.0158 1.36
908118344 RAP1GAP 0.0279 1.55
€g02760280 RAP1GAP 0.0229 1.38
cg03132729 RAP1GAP 0.0093 1.33
€g21613389 RAP1GAP2 0.0460 1.79
902976843 RAP1GAP2 0.0068 1.54
€g24366564 RAP1GAP2 0.0143 1.50
€g18002862 RAP1GAP2 0.0189 1.30
914485643 RAPGEF1 0.0479 2.12
€cg03351978 RAPGEF2 0.0156 1.99
€g23815853 RAPGEF3 0.0286 1.94
€g27308218 RAPGEF4 0.0230 1.87
902059867 RAPGEFL1 0.0086 -1.56
cg07390598 RAPH1 0.0469 -1.51
€g19314352 RARA 0.0212 1.52
€cg03085312 RARA 0.0097 1.42
€g22935450 RARA 0.0136 1.32
cg03531687 RARB 0.0176 1.70
€g21646032 RARB 0.0379 1.43
€g13327134 RARG 0.0259 1.43
€g18349298 RARRES1 0.0039 2.23
cg08697665 RARRES1 0.0257 1.37
€cg04481170 RARRES1 0.0345 1.33
€cg17279839 RARRES?2 0.0103 2.23
cg07015465 RARS 0.0108 -1.68
€g15602182 RASA1 0.0087 1.71
€g23519572 RASA3 0.0317 2.88
cg03859846 RASA3 0.0352 1.89
cg09088282 RASA3 0.0324 1.84
€g11395412 RASA3 0.0297 1.79
cg07930257 RASA3 0.0172 1.75
€g11992426 RASA3 0.0223 1.58
cg07119028 RASA3 0.0089 1.28
€g24126698 RASA3 0.0192 1.25
cg06380691 RASA3 0.0232 -1.66
916476991 RASA3 0.0201 -1.69
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€g22332045 RASA3S 0.0302 -1.76
902422603 RASA3 0.0330 -1.86
€g19721065 RASAL1 0.0029 1.57
€g11553802 RASAL3 0.0121 1.53
cg07083043 RASD1 0.0194 2.10
cg07747553 RASD2 0.0043 1.67
€g13444533 RASEF 0.0451 1.67
€g23136139 RASGEF1A 0.0184 1.38
€g16635010 RASGEF1C 0.0053 1.70
cg06700606 RASGEF1C 0.0055 1.42
€g11964461 RASGEF1C 0.0394 1.28
€cg18131724 RASGEF1C 0.0483 -1.57
€cg05131202 RASGRF1 0.0343 1.41
€g06655952 RASGRF2 0.0275 1.47
cg01877260 RASGRP1 0.0151 1.81
924174608 RASGRP1 0.0422 1.23
cg07611790 RASIP1 0.0454 1.42
€g26519401 RASL11B 0.0022 1.26
915426878 RASSF1 0.0292 1.32
€g24298409 RASSF1 0.0251 -1.33
€g20119308 RASSF1 0.0394 -1.84
€g05989693 RASSF1 0.0418 -1.87
€cg05081497 RASSF2 0.0129 1.90
€g12935937 RASSF2 0.0289 1.41
€g12389461 RASSF2 0.0488 -1.31
902052933 RASSF2 0.0443 -1.43
€g16236143 RASSF2 0.0268 -1.74
cg05942111 RASSF3 0.0183 1.57
€g22831238 RASSF3 0.0151 1.28
901150866 RASSF4 0.0227 1.75
€g27139956 RASSF4 0.0275 1.50
cg11753018 RASSF4 0.0324 -1.66
€g22356428 RASSF5 0.0276 1.48
€g15525263 RASSF6 0.0400 1.47
€g25283159 RAVER1 0.0155 1.40
911653179 RAVER2 0.0139 -2.41
cg03160145 RAX 0.0241 -1.72
€g24881255 RAX2 0.0367 2.21
€g19473653 RB1 0.0030 1.78
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€g27026713 RB1 0.0167 1.33
€cg15973818 RB1CC1 0.0170 1.84
€g10992219 RB1CC1 0.0074 1.52
cgl17878446 RBBP7 0.0137 1.71
€g21122900 RBBP7 0.0109 1.39
€g13815872 RBM10 0.0147 1.44
cg03168614 RBM12 0.0497 1.60
€cg16004706 RBM19 0.0188 -1.32
904831327 RBM19 0.0227 -1.40
€g25252197 RBM20 0.0374 2.22
€g14157052 RBM20 0.0464 1.82
€g13799081 RBM20 0.0382 -1.49
€g26924747 RBM28 0.0005 1.83
€g12983165 RBM3 0.0368 1.32
€cg01115569 RBM33 0.0227 1.23
€g12255554 RBM38 0.0497 1.72
€g13187009 RBM38 0.0187 -2.02
€g26544559 RBM4 0.0398 1.69
€g27052183 RBM4 0.0165 1.57
cg09132121 RBM45 0.0424 1.45
€g27076223 RBM47 0.0164 -1.65
€g12032489 RBM4B 0.0446 -1.77
€cg05623727 RBMS 0.0212 1.94
€g21622002 RBMS 0.0382 1.54
€g27282641 RBM5 0.0440 1.32
€g12257692 RBM6 0.0006 1.77
cg07053546 RBMS1 0.0292 2.19
cg08127080 RBMS1 0.0234 1.59
€g26118435 RBMS1 0.0235 1.54
920299414 RBMS3 0.0075 1.63
€cgl17658874 RBMS3 0.0416 -2.80
€g06288270 RBMX 0.0368 -1.24
€g26264580 RBMXL1 0.0390 1.79
€g13532829 RBMXL3 0.0472 -1.41
€g26983430 RBMY1J 0.0457 -3.14
€g02352633 RBMYZ2EP 0.0345 1.44
€g18854169 RBP3 0.0470 1.16
cg08950537 RBP4 0.0201 1.36
cg07224455 RBP7 0.0066 1.47
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cg04722169 RBPJ 0.0344 -1.66
cg00760439 RBPJL 0.0135 -1.47
€cgl17221758 RBPMS 0.0124 1.56
€g09955705 RBPMS 0.0158 1.44
€g09938213 RBPMS 0.0020 -1.34
911479165 RBPMS2 0.0179 1.50
€g25840536 RBPMS2 0.0222 1.37
€g19458410 RCAN1 0.0216 1.30
€g26677394 RCAN2 0.0387 1.67
€g25140783 RCAN3 0.0345 -2.12
cgl14374781 RCC2 0.0083 1.74
€g25526519 RCCD1 0.0456 1.23
€cg06483739 RCN1 0.0333 1.41
€g26746674 RDH13 0.0325 1.33
910248148 RECQL4 0.0247 1.60
€921226234 RECQL4 0.0490 1.24
cg19787013 RECQLA4 0.0287 -2.87
€g24869815 RECQL5 0.0283 -1.43
€g23702727 RECQLS 0.0084 -1.50
€g15335334 RECQLS 0.0123 -1.56
cg08907956 REEP3 0.0247 1.56
€g24940096 REEP3 0.0493 1.56
€g09539908 REEP4 0.0259 -1.36
cg08043345 REEP6 0.0048 1.42
cg08142478 RELA 0.0185 1.33
910720545 RELB 0.0172 1.42
€g09241455 RELL1 0.0038 191
€g01548965 RELT 0.0179 -1.37
€cgl17976873 REM2 0.0265 1.64
€g21784940 REPIN1 0.0160 1.65
€g26121752 REPS2 0.0340 1.54
€g23028631 RER1 0.0371 1.53
901812865 RER1 0.0338 1.40
€g18645642 RERE 0.0360 3.66
€g25722041 RERE 0.0030 2.18
€g09246103 RERE 0.0143 1.99
€g05045335 RERE 0.0289 1.89
€g24536965 RERE 0.0228 1.66
906159269 RERE 0.0287 1.52
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cg00546117 RERE 0.0490 1.45
908653904 RERE 0.0482 1.44
€g18184092 RERE 0.0413 1.40
cg15702277 RERE 0.0056 1.34
cg20704677 RERGL 0.0334 1.56
916148696 REV3L 0.0329 2.09
€g15904939 REXO1 0.0357 1.43
cg17380091 REXO1 0.0087 1.41
€g26291020 REXO1L2P 0.0043 1.81
€g22719782 REXO2 0.0278 1.26
€g16196021 RFC1 0.0391 1.67
€g12500857 RFC2 0.0080 1.69
€g05551068 RFC5 0.0039 1.95
cg01295673 RFC5 0.0375 1.63
€g23343264 RFC5 0.0061 1.51
€g21235259 RFFL 0.0307 1.52
€g10863207 RFFL 0.0125 -1.63
€g26288779 RFPL1S 0.0307 -1.61
€g05544007 RFPL3S 0.0485 1.35
€g15952465 RFPL4B 0.0243 1.42
€g13585985 RFPL4B 0.0108 1.40
€g18193219 RFT1 0.0109 1.57
€g09096031 RFTN2 0.0118 2.13
€g03624195 REX1 0.0074 1.50
cg00473597 RFX2 0.0051 1.54
€Q24872444 RFX5 0.0189 -1.50
cg04415270 RFX8 0.0413 -1.48
cg05729200 RFX8 0.0082 -1.55
cg01388757 RFX8 0.0177 -1.64
902561771 RFX8 0.0068 -1.66
€g22315683 RGOMTD1 0.0221 1.55
€g13487456 RGOMTD3 0.0232 1.44
€g13951632 RGL1 0.0489 -1.62
€g26757097 RGL2 0.0073 1.61
€g22833143 RGL2 0.0122 1.45
905141234 RGL2 0.0244 1.38
€g27071525 RGL2 0.0072 1.33
cg08511015 RGL3 0.0407 1.50
cg07989833 RGMA 0.0156 2.90
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cg08766812 RGMA 0.0158 1.40
€g22256180 RGN 0.0242 1.24
€g12827601 RGNEF 0.0034 1.70
cg00081602 RGNEF 0.0428 -1.38
916408232 RGPD1 0.0339 141
€g10339067 RGPD1 0.0104 1.23
€g24977338 RGPDS8 0.0110 2.12
€g09192940 RGS11 0.0118 2.00
901127994 RGS11 0.0396 -1.47
€g11463380 RGS12 0.0367 151
cg11471262 RGS12 0.0232 -1.35
904203824 RGS12 0.0151 -1.45
916416165 RGS12 0.0028 -1.62
€cg16006841 RGS14 0.0189 3.85
€cg06060754 RGS14 0.0117 3.06
€g25922969 RGS14 0.0089 241
€g14427527 RGS14 0.0212 2.17
€g22155724 RGS14 0.0074 1.98
€g17502989 RGS17 0.0048 1.55
€cg03041055 RGS18 0.0477 -1.56
cg24746444 RGS19 0.0365 1.32
€cg00634665 RGS20 0.0399 -1.41
€g00267360 RGS22 0.0107 1.46
cg14046414 RGS3 0.0496 1.64
€g16191087 RGS3 0.0388 1.56
€g15923350 RGS4 0.0408 1.59
cg02062816 RGS5 0.0049 -1.40
cg11078674 RGS6 0.0236 1.81
€g23364226 RGS6 0.0101 1.68
€g24523250 RGS7 0.0255 1.41
€g22596806 RGS7 0.0286 1.25
€g19239230 RGS7 0.0257 -1.72
912031217 RGS9 0.0038 1.73
cg00250454 RGS9 0.0412 1.57
€g15756091 RGSL1 0.0004 1.50
cg07608562 RHBDF1 0.0321 1.65
€g02618550 RHBDL1 0.0260 1.20
€g25314315 RHBDL2 0.0043 2.12
€g22976366 RHBDL3 0.0397 1.35
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€g23615467 RHCE 0.0288 1.30
906603923 RHEB 0.0273 1.62
€g25840926 RHOB 0.0325 1.81
€g24205914 RHOBTB1 0.0138 1.60
€g13320683 RHOBTB1 0.0046 1.54
€g23010346 RHOC 0.0150 1.60
cg00016968 RHOC 0.0425 1.54
€cg20171453 RHOH 0.0385 -1.40
cg07157030 RHOJ 0.0439 2.33
cg13074173 RHPN1 0.0230 1.42
cg03134573 RHPN1 0.0287 1.36
902337897 RHPN1 0.0187 131
€cg04381495 RIBC1 0.0311 1.38
cg07029411 RICH2 0.0428 1.21
903044281 RILP 0.0123 2.87
€g19502936 RILP 0.0177 2.57
€g22781714 RIMBP2 0.0467 1.89
€g18861551 RIMBP2 0.0195 1.60
927149136 RIMBP2 0.0157 1.58
€g25103726 RIMBP2 0.0030 1.52
€g22883887 RIMBP2 0.0285 1.52
914424610 RIMBP2 0.0151 1.48
910063169 RIMBP2 0.0446 1.28
cg02398319 RIMBP2 0.0273 1.16
cg09845314 RIMS3 0.0225 1.48
€g13935127 RIMS3 0.0208 -1.50
€g26396492 RIN2 0.0139 2.11
cg01725130 RIN3 0.0429 1.65
cg07669002 RIN3 0.0121 1.48
€g10980868 RING1 0.0312 1.56
€g26280097 RING1 0.0167 1.34
cg02711397 RINL 0.0074 -1.61
€g20038493 RIPK3 0.0385 -1.44
€g24684357 RIPK4 0.0478 -2.19
cg03546673 RLTPR 0.0089 1.47
cg07125278 RLTPR 0.0206 1.43
€cg04080448 RMST 0.0477 -1.24
€g13718960 RNASE1 0.0229 1.23
cg03795378 RNASE10 0.0098 1.37
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€g14149503 RNASE12 0.0055 2.03
906720660 RNASE6 0.0341 1.38
cg01835580 RNASE7 0.0273 1.87
€g10976009 RNASE9 0.0041 1.74
€g05657090 RNASEHZ2A 0.0124 1.42
€g25258033 RNASET2 0.0275 -1.35
€g25045489 RNF10 0.0365 1.81
cg00283344 RNF103 0.0336 1.38
€g26939946 RNF112 0.0306 1.46
cg04279801 RNF112 0.0411 1.24
€g02596779 RNF130 0.0181 -1.39
€g26816636 RNF130 0.0310 -1.53
€g18459618 RNF135 0.0422 1.66
cg08182975 RNF144A 0.0063 1.58
€g09064070 RNF144A 0.0179 1.52
901148088 RNF144A 0.0291 1.35
€g19865002 RNF144B 0.0466 1.80
€g19494100 RNF144B 0.0312 1.58
€cg09351156 RNF144B 0.0421 -1.74
€g22495037 RNF150 0.0408 191
€g26613312 RNF152 0.0120 -1.92
€g13902067 RNF183 0.0063 1.37
€cg17135423 RNF186 0.0046 1.63
€g15505276 RNF186 0.0150 1.59
€g16021223 RNF186 0.0159 -1.44
€g24013599 RNF19A 0.0091 1.34
€g23938834 RNF19A 0.0354 -1.49
€g24509898 RNF2 0.0052 1.98
€g26611832 RNF207 0.0351 1.25
€g18057128 RNF213 0.0355 1.75
€g26724841 RNF216 0.0305 -1.85
€g15830864 RNF220 0.0210 1.35
€g21686694 RNF220 0.0202 -1.35
cg03163302 RNF222 0.0338 3.49
cg00011924 RNF222 0.0057 2.15
€g10218000 RNF222 0.0273 2.06
912633154 RNF39 0.0197 5.24
€g10568066 RNF39 0.0270 4.73
€g09279736 RNF39 0.0082 4.41
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€g24637044 RNF39 0.0070 4.06
913401893 RNF39 0.0275 3.97
cg01286685 RNF39 0.0046 3.82
cg05563515 RNF39 0.0060 3.48
€cg12736877 RNF39 0.0025 2.69
€g19046933 RNF39 0.0431 2.35
€g23793213 RNF39 0.0107 2.32
€g16582419 RNF39 0.0113 2.16
€g03293507 RNF39 0.0011 2.14
€g24330456 RNF39 0.0186 2.12
cg09093485 RNF39 0.0488 1.46
901209655 RNF39 0.0475 -1.69
901369689 RNF40 0.0160 1.60
cg06850513 RNF44 0.0420 1.39
€g24195524 RNF5 0.0319 1.39
€g09615020 RNF5 0.0290 1.38
cg03163812 RNF5P1 0.0219 1.45
€g24947024 RNF8 0.0052 1.63
€g19850406 RNFT2 0.0194 1.39
€g19488149 RNGTT 0.0410 1.62
€g25216910 RNGTT 0.0419 -1.62
€g23548670 RNLS 0.0456 1.74
902977388 RNLS 0.0325 1.66
cg07330171 RNLS 0.0055 1.50
920674658 RNPEP 0.0413 2.03
€g22979433 RNUSE 0.0333 2.17
€g25479732 RNUSE 0.0487 1.86
cg05175337 RNUSE 0.0275 1.44
€g10351452 ROBO1 0.0253 1.47
910683565 ROBO1 0.0032 1.20
cg09638638 ROBO2 0.0158 -1.52
€g12980201 ROBO3 0.0310 1.45
cg08770647 ROBO4 0.0159 1.583
€g13252540 ROPN1B 0.0063 -1.38
€g11080651 ROPN1L 0.0201 -1.36
€g27510001 ROR1 0.0172 1.29
€g14014590 ROR2 0.0134 -1.52
€cg16799334 RORA 0.0459 2.73
€g18136062 RORA 0.0454 1.55
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€g22412536 RORA 0.0038 1.53
€g21756476 RORA 0.0101 -1.39
€g23114183 RORC 0.0290 1.47
€g24323548 RP1L1 0.0434 1.29
924511534 RP2 0.0408 1.55
€g18996099 RPGRIP1 0.0158 1.74
cg07230786 RPH3A 0.0131 1.28
cg04897931 RPH3AL 0.0075 1.95
cg06571687 RPHSAL 0.0031 191
cg08770870 RPH3AL 0.0347 1.88
€cg17193961 RPH3AL 0.0140 1.87
cgl17316718 RPHSAL 0.0101 1.78
€g19040474 RPHSAL 0.0279 1.72
€g15212418 RPH3AL 0.0460 1.68
€g27565067 RPHSAL 0.0474 1.54
€g15334380 RPHSAL 0.0214 -1.29
€cg11788856 RPH3AL 0.0170 -1.39
€cg11857433 RPL17 0.0370 1.37
€g15640140 RPL18AP3 0.0350 1.46
€Q27527922 RPL22 0.0118 1.95
€g26935168 RPL22 0.0390 1.56
cg08107735 RPL22 0.0264 1.32
€cgl17153174 RPL22 0.0102 1.23
cg00182421 RPL22L1 0.0295 -1.97
€g09602529 RPL23 0.0404 151
€g20927567 RPL23A 0.0460 1.89
€g27145044 RPL32P3 0.0199 1.93
cg04761231 RPL35 0.0286 1.39
916035638 RPL4 0.0213 -1.74
€g16373998 RPLS 0.0202 1.43
cgl7271269 RPLPOP2 0.0051 -3.02
cg07064315 RPRD1A 0.0265 1.76
€g15654264 RPRD2 0.0077 2.21
€g17955093 RPS13 0.0358 1.26
€g18094404 RPS15 0.0123 1.99
€g05560494 RPS18 0.0200 -1.29
€cg00179921 RPS19BP1 0.0008 1.46
cg07185287 RPS24 0.0286 1.52
904941239 RPS3 0.0342 1.56
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€g18410358 RPS6KA2 0.0022 1.78
903458455 RPS6KA2 0.0152 1.60
cg04856285 RPS6KA2 0.0378 1.55
€g12539053 RPS6KA2 0.0412 1.41
€cg04040935 RPS6KA2 0.0155 1.23
912076823 RPS6KA4 0.0019 -1.55
cg27470087 RPS6KA4 0.0127 -1.87
€g24624841 RPS9 0.0306 1.46
907269374 RPSAPS52 0.0369 -1.62
€g23736297 RPTOR 0.0002 2.59
€g23019125 RPTOR 0.0459 1.82
cg05707492 RPTOR 0.0142 1.72
€g18612040 RPTOR 0.0366 1.56
€g19060120 RPTOR 0.0373 1.47
€cg17051395 RPTOR 0.0269 1.46
cg07530194 RPTOR 0.0447 1.45
cgl7944774 RPTOR 0.0130 1.39
cg03800447 RPTOR 0.0384 1.35
€g13549638 RPTOR 0.0446 -1.25
914059665 RPTOR 0.0192 -1.37
€cg04662369 RPTOR 0.0075 -1.41
€g19857461 RPTOR 0.0204 -1.88
€cg06410849 RRAD 0.0238 161
€g15482422 RRAD 0.0094 1.47
cg08634357 RRAD 0.0159 1.41
€g24718903 RRAS 0.0371 1.23
€g19336497 RRAS2 0.0156 1.71
€g26417985 RRBP1 0.0169 1.43
€g05659651 RREB1 0.0147 2.15
911433624 RREB1 0.0358 1.54
cg08280709 RRN3P2 0.0363 -1.57
cg00660232 RRP1B 0.0275 1.30
€g25707767 RSPH10B 0.0032 1.72
cg00318111 RSPH10B 0.0460 1.43
€g15674219 RSPHG6A 0.0349 1.46
€g04694205 RSPHGA 0.0171 1.30
€g23385575 RSPHGA 0.0027 -1.52
€g14926258 RSPO2 0.0441 1.62
€g05025239 RSPO2 0.0370 -1.45
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€g01694400 RSPO3 0.0008 3.87
€g19332452 RTBDN 0.0116 1.73
€cgl7176676 RTDR1 0.0082 1.97
cg00689340 RTKN 0.0196 131
€cg15815318 RTN1 0.0192 1.72
€g10829004 RTN1 0.0413 1.71
cg08875357 RTN4RL1 0.0445 1.20
cg05879505 RTN4RL1 0.0372 -1.26
915641024 RTN4RL2 0.0122 1.45
€cg11715789 RUFY1 0.0455 1.71
cg01173650 RUFY4 0.0325 -1.36
cg08957564 RUNDC2A 0.0079 1.69
€cg00628375 RUNDCS3A 0.0055 1.47
€g20727623 RUNDC3A 0.0298 -1.17
904212846 RUNX1 0.0398 191
€cg00291213 RUNX1 0.0114 -1.68
€g19836199 RUNX1 0.0006 -2.24
cg01851874 RUNX1T1 0.0268 2.02
€g25439479 RUNX1T1 0.0351 1.69
€g04350120 RUNX1T1 0.0036 -1.76
€g18337525 RUNX2 0.0070 1.39
cgl5712177 RUNX3 0.0044 2.53
€g13566436 RUNX3 0.0386 1.74
€g26864395 RUNXS 0.0239 1.28
€g27058497 RUNXS 0.0469 -1.57
911336061 RUNX3 0.0251 -1.66
€g10951873 RUNXS 0.0058 -1.79
€g19774846 RUNXS 0.0361 -1.85
cg07162320 RUSC1 0.0471 1.57
€cg06560588 RUVBL?2 0.0038 1.46
cg01206378 RWDD3 0.0346 2.24
cg08623787 RXRG 0.0149 1.47
€g21448870 RYBP 0.0452 -1.26
cg08086385 RYBP 0.0399 -1.51
€g16943019 RYK 0.0246 1.64
€g23801969 RYR1 0.0302 1.66
cg07015533 RYR1 0.0398 1.62
cg14341834 RYR1 0.0354 1.59
€Qg24377285 RYR1 0.0455 1.48
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cg08642292 RYR3 0.0435 -1.61
€g19930352 S100A11 0.0166 1.44
cg07910075 S100A16 0.0254 1.78
€g11820824 S100A16 0.0346 1.49
€g17250929 S100A5 0.0366 -1.75
€cg03261155 S100A7L2 0.0459 1.64
€g20335425 S100A8 0.0035 -1.54
€g15160801 S100A9 0.0250 1.25
€Q923277715 S100A9 0.0320 -1.42
€g14184237 S1PR3 0.0180 1.34
€g18581405 S1PR4 0.0074 -1.97
€cg17518965 S1PR4 0.0107 -2.68
cg07649586 SAA3P 0.0200 1.34
€g22288982 SAA4 0.0324 2.10
€g22955491 SAFB 0.0477 1.50
€g10394610 SAG 0.0081 -1.46
cg07498275 SALL1 0.0163 1.30
€cg08199953 SALL1 0.0036 -1.76
cg08878368 SALL1 0.0111 -1.96
€g21876626 SALL2 0.0197 1.73
€cg14160518 SALL4 0.0383 2.49
913692836 SAMD11 0.0098 2.31
cg01727431 SAMD11 0.0142 2.18
€g02439789 SAMD11 0.0357 1.87
€g14156792 SAMD11 0.0173 1.73
€g05819296 SAMD11 0.0227 1.583
€g24362661 SAMD11 0.0154 1.50
€g14324200 SAMD11 0.0338 1.47
917069828 SAMD12 0.0238 2.14
€g19913537 SAMD4A 0.0422 -1.36
€g23691492 SAMD4A 0.0040 -1.46
€g24058446 SAMD5 0.0182 1.76
€g05506448 SAMMS0 0.0222 1.33
€g10902107 SAPS3 0.0077 2.92
cg08621277 SAPS3 0.0272 1.83
€g18529079 SAR1B 0.0138 1.85
cg07282816 SARM1 0.0341 -1.57
€g14864542 SART3 0.0177 1.32
€cg04499381 SASH3 0.0102 -1.35
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€g23530721 SAT1 0.0228 1.56
919818826 SATB1 0.0230 1.583
cg13385744 SATB2 0.0386 151
€g23994043 SATB2 0.0422 -1.58
€g09863266 SAV1 0.0013 1.96
€g11867308 SBF1 0.0303 1.52
cg06729723 SBF1 0.0475 1.36
€g25551219 SBF1 0.0280 1.34
901924372 SBK1 0.0378 1.19
cg00844791 SBK2 0.0392 1.73
cg08438705 SBNO2 0.0206 2.36
€g19649900 SBNO2 0.0218 2.25
€g24251439 SBNO2 0.0177 1.37
cg08286551 SBNO2 0.0419 -1.26
€cg09449611 SC65 0.0183 -1.54
902834871 SCAMP3 0.0189 1.56
cg06444207 SCAMP3 0.0488 1.55
€g15902774 SCAMPS5 0.0265 1.50
924051786 SCAP 0.0387 1.55
€g18667319 SCAP 0.0123 1.45
cg07706114 SCARA3 0.0156 -1.29
€g26847866 SCARA3 0.0264 -1.47
918746826 SCARAS 0.0159 1.59
€g25043237 SCARB1 0.0206 1.52
€g15573543 SCARB1 0.0487 1.32
€g09882144 SCARB1 0.0366 -1.38
€g19950933 SCARB1 0.0195 -1.46
cg01663970 SCARB1 0.0152 -1.50
911211965 SCARNA12 0.0435 1.35
€g13497089 SCD5 0.0324 1.36
€g18793661 SCGB1C1 0.0220 1.66
€g22280333 SCGB1C1 0.0232 1.42
€g17345964 SCGB1C1 0.0276 1.36
€g03960562 SCGB1C1 0.0240 1.26
€g10848367 SCGB1D2 0.0222 1.63
€g09919193 SCGB1D4 0.0449 1.51
€g12833018 SCGB2A2 0.0327 1.64
€g18862215 SCGBL 0.0397 2.01
€g26842034 SCGBL 0.0189 1.79
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911123018 SCGN 0.0017 1.73
€g23553912 SCHIP1 0.0295 2.26
€g27535690 SCHIP1 0.0037 1.85
€g21855286 SCLY 0.0484 1.23
€g13348944 SCN2B 0.0097 1.63
€cg10513118 SCN2B 0.0065 1.58
cg04563671 SCN2B 0.0444 -1.43
cg06703366 SCN4A 0.0257 1.53
€g09290614 SCN5A 0.0410 -2.68
€g21865762 SCN8A 0.0257 1.76
€g25151559 SCNN1D 0.0037 1.87
€g24576260 SCNN1D 0.0080 1.77
€g20978193 SCNN1D 0.0007 1.57
€g15683497 SCNN1D 0.0312 1.49
€g24852892 SCNN1D 0.0189 1.43
910119342 SCNN1D 0.0031 1.32
cg00825734 SCNN1D 0.0497 1.23
cg01300684 SCOC 0.0251 1.53
€g22082456 SCP2 0.0202 1.99
€g18880500 SCP2 0.0419 1.69
cg09901201 SCP2 0.0212 1.55
€g15693625 SCP2 0.0014 1.41
901324261 SCRG1 0.0158 2.01
€g22053108 SCRIB 0.0115 2.06
cg00338685 SCRIB 0.0251 1.58
918430411 SCRIB 0.0242 1.44
cg00849044 SCRT1 0.0047 3.06
cg00410600 SCRT1 0.0405 1.64
902049232 SCRT1 0.0071 1.51
€g01235820 SCRT2 0.0389 2.44
€g26009192 SCTR 0.0394 1.40
cg03831502 SCTR 0.0486 -1.66
€g04352088 SCUBE1 0.0126 1.51
cg00238182 SCUBE1 0.0251 -1.76
cgl17510121 SCUBE3 0.0178 1.50
911562411 SCUBES3 0.0103 -2.00
€g08245509 SCYL3 0.0487 1.95
€g00249032 SDC4 0.0364 2.30
cgl7197774 SDCBP 0.0436 1.65
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€g22004314 SDCCAG10 0.0493 1.48
€g19862782 SDF4 0.0019 1.38
cg07548512 SDF4 0.0125 -1.56
€cg20120631 SDHAP1 0.0009 1.58
€g19871079 SDK1 0.0188 1.99
€g00136968 SDK1 0.0106 1.95
cg04358834 SDK1 0.0073 1.82
€g24441899 SDK1 0.0102 1.71
912602711 SDK1 0.0490 1.70
€g23484249 SDK1 0.0385 1.56
€g12592815 SDK1 0.0214 1.56
€g25274735 SDK1 0.0141 1.49
€g24192569 SDK1 0.0346 1.41
€g21582785 SDK1 0.0213 1.34
904220063 SDK2 0.0375 1.30
€cg04908905 SDK2 0.0348 -1.38
cg00357837 SDPR 0.0328 -1.60
€cg10700380 SDR16C5 0.0112 -1.57
€g23383149 SDR39U1 0.0017 1.36
€cg08858669 SDR42E1 0.0206 1.37
cg04821708 SDR42E1 0.0137 -1.37
€gl7947242 SEC1 0.0439 -1.32
€g26477169 SEC14L1 0.0427 1.94
€g23665603 SEC14L2 0.0013 1.64
€g18294257 SEC14L3 0.0061 1.57
€g22471129 SEC14L3 0.0390 1.40
€g02455232 SEC16A 0.0240 1.62
€g20311390 SEC16A 0.0440 1.41
cg03721154 SEC16A 0.0316 1.27
€cgl7971251 SEC16B 0.0160 -1.54
€g14516183 SEC22A 0.0387 1.44
cg01395217 SEC22B 0.0111 1.50
€cg04880412 SEC24C 0.0320 1.42
€g06964899 SEC24C 0.0106 1.39
€g10853949 SECTM1 0.0141 1.78
904722643 SECTM1 0.0104 1.72
€g26457700 SECTM1 0.0217 1.36
cg05744064 SECTM1 0.0187 1.27
911960784 SEHI1L 0.0221 1.93
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€g18690833 SEL1L2 0.0141 -1.39
911434851 SEL1L3 0.0275 1.88
cg04349839 SEL1L3 0.0401 -1.45
€g24480379 SELENBP1 0.0128 3.13
€g24486037 SELENBP1 0.0358 2.46
€g26065909 SELENBP1 0.0451 2.29
cg00745520 SELM 0.0299 2.09
cg05343289 SELP 0.0484 1.64
€g09060914 SELP 0.0029 1.54
€g01459453 SELP 0.0430 -1.49
€g25165932 SELPLG 0.0111 -1.90
914784293 SELS 0.0355 -1.33
cg04779597 SELT 0.0416 1.80
€g22846510 SEMA3A 0.0434 1.97
906129712 SEMASA 0.0425 1.45
920116935 SEMA3B 0.0308 1.34
€g20587945 SEMA3E 0.0340 1.68
€g25336900 SEMA3F 0.0214 1.66
€g26468693 SEMA3F 0.0221 -1.44
€g16362603 SEMASG 0.0114 1.52
cg07357683 SEMA3G 0.0161 1.48
cgl7807777 SEMASA 0.0179 1.57
€g18330338 SEMASA 0.0152 -1.45
cg17935281 SEMA5B 0.0150 1.94
cg14772050 SEMA5B 0.0370 1.39
€g24394643 SEMASB 0.0080 1.37
€g12110537 SEMA5B 0.0055 -1.83
€g19540471 SEMAGA 0.0315 1.63
€g19823504 SEMAG6B 0.0035 -1.71
€cg05372679 SEMAGD 0.0471 -1.42
€g16976499 SENP6 0.0054 1.53
€g27104413 SENP7 0.0251 1.43
902257172 SEPHS1 0.0167 2.25
€g17854497 SEPHS1 0.0086 1.38
cg01371233 SEPHS2 0.0360 1.71
€cg08626131 SEPP1 0.0098 1.81
902506716 SEPT10 0.0407 1.61
€g25034856 SEPT11 0.0297 -1.64
€g19816290 SEPTS 0.0380 1.34
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€g18641697 SEPT6 0.0274 -1.22
€g20486690 SEPT6 0.0108 -1.59
€cg27309611 SEPTS8 0.0335 1.92
€cg06941635 SEPTS8 0.0284 1.49
€g11865870 SEPTS8 0.0255 1.29
€g23994112 SEPT9 0.0419 1.81
€g12098949 SEPT9 0.0035 1.56
€g14530006 SEPT9 0.0380 1.35
€g26413730 SEPT9 0.0173 1.20
€cg20030711 SEPT9 0.0199 -1.56
€g27415283 SEPT9 0.0353 -1.57
cg07953015 SEPW1 0.0211 2.51
916308101 SERBP1 0.0212 1.15
cg13704461 SERF2 0.0260 1.10
cg02765225 SERF2 0.0143 -3.23
€cg04752352 SERGEF 0.0452 2.56
cg04167854 SERGEF 0.0181 1.84
€g13507563 SERGEF 0.0103 1.82
€g03855656 SERHL 0.0324 1.38
€g00996986 SERHL 0.0093 1.17
€g13793048 SERINC4 0.0332 1.35
€cgl14372171 SERINC4 0.0201 -1.58
cg07172701 SERINCS5 0.0183 2.19
€cg10531355 SERINC5 0.0438 1.67
€g19185339 SERP2 0.0094 1.84
€g00802237 SERPINA1 0.0018 1.71
cg04437407 SERPINA1O 0.0115 1.36
€g22977317 SERPINB1 0.0201 1.60
€cg00005215 SERPINB12 0.0368 1.36
€g08155050 SERPINBG6 0.0242 1.41
€g22336806 SERPINB9 0.0080 1.50
€g11296767 SERPINB9 0.0323 -1.32
€g01975495 SERPINE1 0.0292 -1.75
€g16202600 SERPINE2 0.0404 -1.89
cg05453378 SERPINE3 0.0175 1.16
€cg17141696 SERPINF1 0.0151 1.54
€g22513955 SERPINF1 0.0152 1.49
€g27102649 SERPINF1 0.0383 1.43
€g26104986 SERPINH1 0.0234 1.51

385




€g09024920 SERPINI2 0.0377 1.51
€cg00063909 SERTAD2 0.0376 2.56
cg07593582 SERTAD4 0.0150 1.64
cg00571870 SESN1 0.0232 2.15
€cg14174719 SESN2 0.0468 -1.20
€g20090782 SETBP1 0.0427 1.60
€g10450635 SETD1A 0.0332 1.20
€g10020520 SETD1A 0.0155 -1.48
€cg09187936 SETD1B 0.0203 1.46
€g09856590 SETD6 0.0474 1.46
€g13516508 SETDB2 0.0080 1.75
€g21815337 SETMAR 0.0234 1.83
€cg04971534 SEZ6 0.0070 1.68
€g18048405 SEZ6 0.0110 1.56
€g20619808 SEZ6 0.0421 -1.49
€cg04619046 SF1 0.0487 1.86
cg06832820 SF1 0.0489 1.73
cg00337020 SF3A2 0.0444 1.45
901008263 SF3B3 0.0220 1.46
cg08112740 SF4 0.0342 1.64
€cg11100324 SFMBT1 0.0304 -1.56
€g24445507 SFMBT1 0.0299 -1.62
€g00496036 SFMBT2 0.0362 1.45
€g15362304 SFMBT2 0.0122 -1.60
€cg13466284 SFN 0.0154 1.32
911348165 SFN 0.0321 -1.41
€g25927227 SFRP1 0.0442 1.34
cg06626750 SFRS1 0.0026 1.38
916312972 SFRS13A 0.0088 1.92
€g09198360 SFRS13B 0.0273 1.60
cg01066046 SFRS15 0.0382 1.19
€g13036702 SFRS2B 0.0464 -1.35
€cg17310654 SFRS2IP 0.0219 1.75
€g10937989 SFRS2IP 0.0113 1.75
€g23724935 SFRS4 0.0466 1.74
€g12961607 SFRS7 0.0030 -1.69
€g01683570 SFRS8 0.0074 1.57
cg01614703 SFRS8 0.0267 1.54
€Q22743752 SFRS8 0.0176 1.49
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€g19834563 SFRS8 0.0454 1.47
€g15063443 SFTA2 0.0316 1.36
cg01698567 SFTA3 0.0039 1.58
€g16627285 SGCA 0.0107 1.71
€g12489960 SGCB 0.0355 1.70
911139446 SGCD 0.0071 2.16
cg09890341 SGCE 0.0185 1.24
€g23217983 SGIP1 0.0391 1.74
€g20318829 SGIP1 0.0268 1.48
cg05971061 SGIP1 0.0398 -1.25
€g18566177 SGK1 0.0333 2.97
€g27219446 SGK196 0.0066 2.35
cg06796271 SGK2 0.0427 1.55
cg07984508 SGK269 0.0325 -2.04
€cg00345314 SGK3 0.0448 1.78
902127234 SGK3 0.0413 1.50
cg02726377 SGMS2 0.0082 1.54
cg00141153 SGSH 0.0474 1.32
903668948 SGSM2 0.0380 1.54
€g23080761 SH2B3 0.0462 1.35
cg00467547 SH2D1A 0.0135 -1.46
€cg00626119 SH2D2A 0.0259 -1.81
€g25252858 SH2D4A 0.0259 1.48
€g22633936 SH2D4B 0.0347 1.92
€g26391080 SH2D4B 0.0187 1.52
911816566 SH2D5 0.0466 -1.40
€g23109606 SH2D6 0.0456 1.63
€g19793640 SH3BGR 0.0201 1.65
€g14302625 SH3BP4 0.0230 1.51
906431347 SH3BP4 0.0444 1.45
€g14096415 SH3BP4 0.0252 -1.30
cg08036121 SH3BP4 0.0418 -1.32
€cg04088932 SH3BP4 0.0232 -1.36
€g26775087 SH3BPS5 0.0236 1.36
cg04858987 SH3BPS5 0.0446 -1.68
cg07078958 SH3BP5 0.0363 -2.34
€cg00804354 SH3BPS5SL 0.0415 -1.36
€g12218991 SH3D19 0.0341 1.85
€g02329010 SH3GL1 0.0200 1.40
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cg01727419 SH3PXD2A 0.0062 1.86
€g09926728 SH3PXD2A 0.0139 1.67
cg04388244 SH3PXD2A 0.0490 1.38
€g25783153 SH3PXD2A 0.0190 1.25
€cg05352321 SH3PXD2A 0.0412 -1.49
€cg02878913 SH3PXD2A 0.0177 -1.59
€g18949666 SH3RF1 0.0271 -1.50
cg01458510 SH3RF3 0.0343 -1.58
cg07816074 SH3TC1 0.0432 -1.42
€g10586087 SH3TC2 0.0404 1.55
cg13740815 SHANK1 0.0159 1.95
914560133 SHANK1 0.0059 1.42
€g23323297 SHANK1 0.0365 1.42
cg06930757 SHANK1 0.0276 -1.38
914791525 SHANK?2 0.0420 2.20
911479156 SHANK?2 0.0271 1.82
€g21201396 SHANK?2 0.0429 1.73
€g14232870 SHANK?2 0.0288 1.71
€g13080721 SHANK?2 0.0370 1.65
€g24737505 SHANK?2 0.0184 1.42
€g16124935 SHANK?2 0.0172 1.40
€g10768900 SHANK?2 0.0330 1.38
€g21157507 SHANK?2 0.0277 1.36
€g11093872 SHANK?2 0.0255 1.32
cg11070176 SHANK?2 0.0467 1.22
€g19815589 SHANK?2 0.0308 -1.42
cg07192048 SHANK?2 0.0171 -1.51
cg08296191 SHANKS 0.0206 1.80
€cg03193168 SHANKS 0.0285 1.75
€cg04865531 SHANKS 0.0370 1.38
€g05282459 SHANKS 0.0022 1.25
cg10793758 SHANKS 0.0183 1.24
€g08884490 SHANKS 0.0069 -1.69
cg17366544 SHARPIN 0.0250 2.03
€g13682333 SHB 0.0114 2.44
€g17832704 SHBG 0.0234 1.85
€g12699156 SHBG 0.0468 1.36
€g15556748 SHC1 0.0499 2.29
€g25603883 SHC1 0.0495 2.01
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€g12473916 SHC1 0.0092 1.59
901865937 SHC3 0.0178 -1.46
€g22698177 SHC4 0.0229 1.65
cg00632957 SHC4 0.0369 1.23
903266048 SHCBP1 0.0363 -1.34
€g24408057 SHD 0.0070 1.72
cg01908020 SHF 0.0434 1.58
€g13813366 SHISAS 0.0267 -1.48
901602166 SHISA4 0.0416 2.16
cg06750292 SHISA4 0.0136 1.57
cg07592358 SHISA4 0.0347 1.44
cg06811183 SHISAS 0.0205 1.38
€g23072559 SHISA7 0.0488 1.21
cg08414220 SHISA7 0.0215 1.19
€cg06900164 SHROOM1 0.0107 -1.26
€cg16609957 SHROOM1 0.0461 -1.48
€g18705541 SHROOM3 0.0327 1.72
cg05152874 SHROOM4 0.0476 1.61
€g19432362 SIAH3 0.0498 1.50
924403711 SIAH3 0.0018 -2.32
€g27504195 SIDT1 0.0453 1.67
€g26201535 SIGIRR 0.0027 1.74
€g27086014 SIGLEC12 0.0449 -1.26
€g12008991 SIGLEC6 0.0356 -1.36
€g26980954 SIGLECS8 0.0403 1.41
€g22658316 SIGLECP3 0.0490 1.15
€g23096558 SIGLECP3 0.0315 -1.29
€g14252998 SIGMAR1 0.0437 1.26
902600099 SIK2 0.0295 1.66
912204166 SIK3 0.0248 1.57
€g19025497 SIL1 0.0228 1.69
cg05462339 SIL1 0.0417 1.69
914317513 SIM2 0.0351 -1.48
€g10850930 SIM2 0.0481 -1.56
€g11088471 SIM2 0.0290 -1.95
€g14626259 SIM2 0.0185 -2.62
€g02553516 SIM2 0.0178 -3.11
€g22289831 SIM2 0.0282 -3.57
cg07615087 SIM2 0.0301 -3.64
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€g24354581 SIM2 0.0414 -3.99
€cg15750546 SIM2 0.0197 -4.10
€g24080247 SIM2 0.0476 -4.39
€g21697851 SIM2 0.0425 -5.28
901090834 SIM2 0.0238 -5.49
906721998 SIPAIL1 0.0037 1.57
€g15472485 SIPA1L2 0.0226 -1.55
€g26456255 SIPA1L3 0.0364 1.56
€g02198625 SIRPB1 0.0088 -1.59
cg02120584 SIX3 0.0363 -1.45
€g24338091 SIX5 0.0210 1.95
€cg27181142 SIX5 0.0439 1.83
€g00582562 SKAP1 0.0476 1.69
€g25506045 SKAP1 0.0195 1.41
€g24322968 SKAP1 0.0093 -1.18
902058628 SKI 0.0308 1.86
cg08863830 SKI 0.0199 1.68
cg02050917 SKI 0.0449 1.35
924481594 SKI 0.0017 -1.40
€g19816983 SKIV2L 0.0097 1.68
cg03066618 SKIV2L 0.0324 1.26
€g19957803 SKP1 0.0425 1.65
€g02794695 SLA 0.0375 -2.08
cg06340367 SLA2 0.0339 -1.39
€g12504877 SLA2 0.0473 -1.44
€cg04759756 SLA2 0.0318 -1.55
cg06151145 SLAIN2 0.0381 1.55
€g26883963 SLAMF1 0.0085 1.78
€g21829239 SLAMF1 0.0010 -1.62
€g21022868 SLAMF9 0.0143 1.583
€g25177139 SLC10A6 0.0237 191
cg05701706 SLC10A7 0.0126 1.93
910207052 SLC10A7 0.0378 1.41
cg05470939 SLC12A3 0.0397 1.32
cg09117114 SLC12A4 0.0371 1.86
€cg04539111 SLC12A4 0.0208 1.48
€cg08958168 SLC12A4 0.0032 1.48
cg07207367 SLC12A4 0.0337 1.44
€cg01053714 SLC12A6 0.0291 1.52
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cg00601711 SLC12A7 0.0272 1.77
904184427 SLC12A7 0.0035 1.58
€g27665580 SLC12A7 0.0062 1.52
€g13301368 SLC12A7 0.0428 1.29
€g17969789 SLC12A7 0.0321 1.27
€cg18677871 SLC12A7 0.0465 1.24
cg00095276 SLC12A7 0.0153 -1.38
€g23221540 SLC12A7 0.0029 -1.48
€g21946374 SLC12A7 0.0337 -1.57
€g12993807 SLC12A7 0.0033 -1.63
cg06869796 SLC13A4 0.0271 1.48
€g22207479 SLC14A2 0.0305 -1.36
€cg04043695 SLC15A4 0.0266 1.76
cg04826413 SLC15A4 0.0495 1.52
€g03280420 SLC16A2 0.0126 1.38
€g22988581 SLC17A1 0.0429 1.42
€g20809470 SLC17A6 0.0229 1.46
€g02615582 SLC17A7 0.0324 1.33
€g18150383 SLC17A7 0.0206 1.29
€g15806304 SLC18A2 0.0385 1.47
€g14995160 SLC18A2 0.0133 -1.72
€g21895324 SLC1A2 0.0192 1.23
920646491 SLC1A3 0.0020 2.08
€g21970929 SLC1A3 0.0299 1.86
cg08897844 SLC1A3 0.0028 1.85
€g25316853 SLC1A3 0.0422 1.66
€g21050001 SLC1A3 0.0016 -1.87
cg02085294 SLC1A4 0.0253 2.12
903233656 SLC1A4 0.0027 1.93
€g23831876 SLC1A4 0.0475 1.92
€g19220282 SLC1A4 0.0352 1.58
€g25607249 SLC1AS5 0.0323 -2.15
€g13434757 SLC22A1 0.0241 -1.64
€g21286402 SLC22A15 0.0251 1.57
€g13665414 SLC22A16 0.0076 -1.25
cg07081061 SLC22A23 0.0483 1.80
cg07291387 SLC22A23 0.0189 1.74
cg13318241 SLC22A23 0.0499 1.55
€cg06657409 SLC22A6 0.0056 1.54
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€g18305416 SLC22A8 0.0078 2.00
€g13805533 SLC24A3 0.0072 -1.57
€g19409156 SLC24A5 0.0393 1.40
€cg12583184 SLC24A6 0.0304 2.00
cg07997634 SLC25A13 0.0261 2.54
€cg05123106 SLC25A17 0.0124 2.18
cg04167842 SLC25A18 0.0454 1.24
€g18865990 SLC25A30 0.0042 -1.92
911245719 SLC25A35 0.0294 -1.38
€g02190353 SLC25A37 0.0374 2.56
€g16667710 SLC25A4 0.0344 2.43
911629380 SLC26A1 0.0355 1.33
€g20477005 SLC26A10 0.0231 -1.53
€g14218435 SLC26A9 0.0346 1.95
cg02117416 SLC26A9 0.0208 -1.48
€g05122040 SLC26A9 0.0266 -2.04
cg08244301 SLC27A1 0.0262 1.87
cg02002247 SLC27A1 0.0189 1.68
€g23533824 SLC27A5 0.0111 1.45
910680235 SLC28A1 0.0316 1.66
cg04971779 SLC29A1 0.0341 -1.60
915128778 SLC29A2 0.0375 1.28
€g16645977 SLC29A4 0.0143 1.84
€g18394062 SLC29A4 0.0248 1.34
cg07511721 SLC29A4 0.0117 -1.93
€g15089806 SLC2A1 0.0293 -1.35
€cg16738646 SLC2A1 0.0073 -2.15
€g20758098 SLC2A11 0.0095 2.18
€g12486558 SLC2A12 0.0321 -1.32
908258867 SLC2A4RG 0.0308 1.38
€g19895786 SLC30A2 0.0112 1.52
€g20885815 SLC30A3 0.0415 1.44
€cg01335372 SLC34A2 0.0036 1.583
€g10922229 SLC35A1 0.0324 1.54
€g24787889 SLC35A2 0.0102 1.23
€g12178445 SLC35B3 0.0054 2.42
€g09548084 SLC35B3 0.0037 2.39
cg02152351 SLC35B3 0.0343 151
€cg00338996 SLC35C1 0.0238 1.37
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€g11435872 SLC35C1 0.0076 1.32
€g05394840 SLC35F1 0.0327 1.23
€g21002575 SLC35F3 0.0387 1.70
€g18115428 SLC35F3 0.0266 -1.37
€g05062560 SLC35F5 0.0073 1.79
€g22445920 SLC36A3 0.0251 1.47
€g17218342 SLC37A1 0.0332 1.38
cg08407901 SLC37A1 0.0378 -11.12
€Q922622123 SLC37A4 0.0091 1.48
€g15573861 SLC38A10 0.0069 -1.45
cg04682699 SLC38A3 0.0395 1.86
914671384 SLC38A4 0.0200 1.72
902332491 SLC38A4 0.0082 1.70
€g15584813 SLC38A4 0.0451 151
€g18268220 SLC38A6 0.0176 1.72
€g27399387 SLC39A11 0.0281 2.04
cg08853318 SLC39A11 0.0026 1.76
€g19805748 SLC39A11 0.0203 1.32
€g23835923 SLC39A11 0.0064 -1.49
911761483 SLC39A11 0.0353 -1.86
€g25067702 SLC39A11 0.0107 -1.92
€g09788900 SLC39A13 0.0477 1.43
€g05245515 SLC39A2 0.0349 1.85
cg05654163 SLC39A2 0.0338 1.65
€g11800672 SLC39A4 0.0052 1.71
€cg04803798 SLC39A4 0.0287 1.51
cg05574324 SLC39A4 0.0053 1.39
cg04660577 SLC39A8 0.0107 1.41
€cg04361126 SLC40A1 0.0001 -1.99
€g24663845 SLC41A3 0.0280 1.32
€g23859051 SLC43A2 0.0145 1.57
€g13046608 SLC43A3 0.0486 1.77
€cg08275454 SLC44A2 0.0342 -1.19
€g26847100 SLC44A2 0.0283 -1.46
cg06033721 SLC44A3 0.0123 1.59
904489104 SLC44A4 0.0041 1.66
€g14378924 SLC44A4 0.0041 1.65
cg04261164 SLC44A4 0.0411 1.62
€g09130091 SLC44A4 0.0022 1.37
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€cg11726150 SLC44A4 0.0387 1.37
€g26472225 SLC44A4 0.0069 1.34
cg01347702 SLC44A4 0.0354 1.33
€g25600103 SLC44A4 0.0120 131
€g19955284 SLC44A4 0.0276 1.26
917868936 SLC44A5 0.0351 1.583
cg03886520 SLC45A1 0.0140 2.03
€g16341495 SLCA5A4 0.0232 1.59
€g21861233 SLC45A4 0.0144 1.48
€g13560841 SLCA45A4 0.0012 1.32
€g25910803 SLC46A1 0.0444 1.68
€g19822764 SLC46A1 0.0368 1.41
€g00039480 SLC47A2 0.0441 1.43
€g20361238 SLC4A10 0.0251 -1.48
912163415 SLC4A1AP 0.0098 1.40
€g25903588 SLC4A2 0.0240 1.51
€g19502841 SLC4A2 0.0075 1.43
cg06013872 SLC4A4 0.0133 1.40
914564815 SLC4A9 0.0305 1.28
€g09672032 SLC5A1 0.0014 -2.15
€g24778683 SLC5A10 0.0058 1.44
€g17993296 SLC5A10 0.0422 131
€g27589594 SLC5A10 0.0037 -1.52
€g17285335 SLC5A12 0.0109 -1.55
€g12562245 SLC5A5 0.0256 1.33
€g22179256 SLC5A5 0.0229 1.20
€g18841298 SLC5A8 0.0343 1.71
€g24201510 SLC6A1 0.0364 2.03
€g15668533 SLC6A11 0.0017 1.66
€g14093792 SLC6A12 0.0462 1.27
€g26837644 SLC6A13 0.0473 1.46
cg07358738 SLC6A14 0.0487 1.45
901738202 SLC6A16 0.0075 1.64
cg06237487 SLC6A16 0.0431 -1.77
€g23235497 SLC6A17 0.0325 1.32
€g27580375 SLC6A3 0.0253 1.44
€cg03363743 SLC6A4 0.0220 1.54
cg04093149 SLC6A9 0.0466 1.22
€g04783530 SLC7A1 0.0311 -1.47
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cg05976074 SLC7A10 0.0485 1.54
906206831 SLC7A11 0.0321 1.70
cg05337042 SLC7A9 0.0297 1.45
€g24503369 SLC8Al 0.0216 1.50
€g14565752 SLC8A2 0.0132 161
€g15768265 SLC8A2 0.0045 1.35
cg03723715 SLC8A2 0.0464 1.24
cg05778820 SLCY9A1 0.0442 1.82
€g13300580 SLCY9A1 0.0059 -1.41
€g19107578 SLC9A3 0.0251 1.75
€g10655629 SLC9A3 0.0262 1.51
901295188 SLC9A3 0.0401 1.43
€cg09476997 SLC9A3R2 0.0027 2.49
cg01142668 SLCY9A3R2 0.0404 1.75
€g09321109 SLC9A3R2 0.0021 1.47
€g02552255 SLC9A4 0.0458 -1.67
cg02003117 SLC9AS8 0.0038 1.40
€g04558907 SLC9A9 0.0406 1.47
€g16923485 SLCO1A2 0.0431 -1.61
€g00929655 SLCO3Al 0.0049 1.97
cg01697623 SLCO4A1 0.0096 1.64
€g13162609 SLCO4A1 0.0170 1.34
€cg00974761 SLFN12L 0.0131 -1.98
€g08625239 SLFN5 0.0234 -1.62
cg04353164 SLIT1 0.0123 1.96
cg06007761 SLIT3 0.0281 1.47
€g26168643 SLITRK5 0.0459 -1.52
cg00002426 SLMAP 0.0296 1.87
€g26216876 SLMO2 0.0365 1.87
906943251 SLMO2 0.0431 1.57
€g02912129 SLMO2 0.0244 1.32
€g13411229 SLURP1 0.0197 1.61
cg07441143 SLURP1 0.0240 1.35
€g18427648 SMAD1 0.0132 1.34
€g16889659 SMADG 0.0389 1.38
cg02013741 SMADG6 0.0225 -1.49
€g12382415 SMADG6 0.0485 -1.71
€g13165085 SMAD9 0.0110 1.88
€cg00454719 SMAD9 0.0412 1.74
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cg03283486 SMAD9 0.0472 1.24
901634964 SMARCA4 0.0074 -1.87
€g18750819 SMARCAL1 0.0341 -1.42
€cg21774457 SMARCE1 0.0380 -1.83
€g18681352 SMCR7L 0.0356 1.69
903972838 SMCR7L 0.0334 1.33
€cg17648080 SMG6 0.0150 3.20
€g19869422 SMG6 0.0408 1.40
cg08748794 SMN1 0.0494 1.18
cg00306267 SMNDC1 0.0327 1.58
€g14806083 SMOC2 0.0108 1.52
€g22771904 SMOC2 0.0140 1.51
€cg15113915 SMOC2 0.0008 1.50
€g15812139 SMOC2 0.0455 1.48
cg01310118 SMOC2 0.0207 -1.33
902635033 SMOC2 0.0499 -1.48
cg04685738 SMPD3 0.0487 1.39
cgl7217677 SMPD3 0.0082 1.36
€g26899718 SMPD3 0.0053 1.27
901445307 SMS 0.0371 1.29
€g27601574 SMTN 0.0070 2.03
€g01596495 SMTNL1 0.0467 1.42
€g14257656 SMTNL2 0.0346 1.90
€g11247868 SMUG1 0.0021 2.03
cg03856366 SMUG1 0.0442 -1.81
€cgl17146738 SMURF1 0.0200 1.96
€g24118495 SMURF1 0.0069 1.89
cg08900901 SMURF1 0.0232 1.62
€g25061701 SMURF2 0.0296 1.68
€g14624950 SMURF2 0.0435 1.56
€g10820715 SMYD2 0.0443 1.50
€g15324865 SMYD3 0.0249 -1.51
€g23100428 SNAI1 0.0088 -1.57
cg08674885 SNAI2 0.0150 1.56
€g21880765 SNAP47 0.0185 1.26
€g22356061 SNAP47 0.0371 -1.71
€g13886789 SNAPI91 0.0236 -1.84
cg02772682 SNAPC2 0.0488 4.14
€g24132694 SNAPC2 0.0444 1.23
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€cg11661187 SNCA 0.0441 1.42
€g25813193 SNCA 0.0098 1.26
cg02743576 SNED1 0.0242 1.33
€g26464998 SNED1 0.0341 1.23
910717312 SNED1 0.0337 -1.74
€g26306893 SNHG11 0.0240 1.75
€g15601452 SNHG12 0.0405 1.47
€g23682641 SNHG&RCC1 0.0186 1.56
€cg00396865 SNHG7 0.0407 -1.30
€g06253862 SNORAZ20 0.0222 -1.51
€g12697067 SNORAZ2A 0.0381 1.53
901665432 SNORAZ2A 0.0270 1.38
€g18305324 SNORASS8 0.0102 161
cg06023161 SNORAS38 0.0464 1.50
cg07708721 SNORASS8 0.0115 1.35
cg05417517 SNORAS39 0.0165 1.48
€g09028132 SNORAGO 0.0358 -1.68
€g23234674 SNORA74B 0.0482 1.61
€g09358388 SNORD109B 0.0295 1.30
cg07947615 SNORD1123 0.0166 1.26
cg01803704 SNORD1126 0.0486 1.49
906366345 SNORD1131 0.0494 -1.26
904431777 SNORD11%5 0.0285 1.29
cg06127174 SNORD1135 0.0259 -1.60
€g22835630 SNORD1129 0.0272 -1.95
€g27513586 SNORD1188 0.0085 1.86
€g06243989 SNORD11b6 0.0084 -1.41
€g24363621 SNORD118 0.0223 -1.89
€g19695710 SNORD116 0.0207 -1.54
€g16635772 SNORD119 0.0426 1.20
€g13664588 SNORD1A 0.0185 1.32
€g09448652 SNORD30 0.0122 -1.36
€g27033919 SNORD30 0.0298 -1.37
cg08196667 SNORD32B 0.0430 1.42
cg10139151 SNORD32B 0.0384 -1.38
€g13529086 SNORD36C 0.0096 1.60
cg08402734 SNORD37 0.0143 1.26
€g25523633 SNORD57 0.0309 1.48
cg03818715 SNRNP48 0.0018 2.69
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€g05220630 SNRPB 0.0468 1.76
€cg15481791 SNRPE 0.0264 1.83
€g15477139 SNRPN 0.0334 1.52
€g10271763 SNRPN 0.0396 1.27
€g25705379 SNRPN 0.0316 -1.40
cg05127574 SNTB1 0.0421 191
cg07175848 SNTB2 0.0089 1.46
cg08129420 SNTG1 0.0215 1.60
€g13264850 SNTG1 0.0496 1.45
€g16137949 SNTG2 0.0142 1.78
€g16649723 SNTG2 0.0274 1.50
924440446 SNTG2 0.0086 1.49
cg01708202 SNTG2 0.0165 1.48
cg04103052 SNTG2 0.0462 1.38
€g24982556 SNTG2 0.0348 1.18
€g23250407 SNW1 0.0290 1.34
€g21717508 SNX15 0.0182 151
€cg14684434 SNX18 0.0169 2.16
cg01235116 SNX20 0.0113 1.58
€g00921350 SNX20 0.0248 1.41
cg08330349 SNX20 0.0276 -1.69
903699843 SNX20 0.0407 -1.75
901144086 SNX20 0.0158 -2.23
€g26886257 SNX21 0.0497 2.18
cg02121447 SNX21 0.0242 1.62
€g05203809 SNX29 0.0360 1.70
€g14129103 SNX29 0.0065 1.41
cg06890610 SNX29 0.0203 -1.35
910196029 SNX29 0.0226 -1.48
cg01730258 SNX32 0.0026 2.02
€g24226371 SNX33 0.0430 1.41
€g19497702 SNX8 0.0301 1.63
920614671 SNX8 0.0451 1.32
€g13641082 SNX8 0.0002 -1.35
cg09754671 SNX9 0.0227 1.40
€g00944666 SOBP 0.0357 1.36
€g04409030 SOCS2 0.0479 -1.64
€g21126118 SOD2 0.0281 1.62
€g25449950 SOD3 0.0293 2.15
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€cg11372436 SOD3 0.0321 1.86
921411366 SOD3 0.0319 1.71
cg03063309 SOD3 0.0451 1.71
€g23639734 SOD3 0.0345 1.58
908124923 SOHLH2 0.0145 1.73
€g11940960 SON 0.0465 -1.35
€g27111150 SORBS1 0.0043 1.96
€g18817607 SORBS1 0.0003 1.95
€g15608943 SORBS1 0.0188 -1.43
cg03968618 SORBS2 0.0056 2.29
cg02572796 SORBS2 0.0392 1.60
920761840 SORBS2 0.0276 1.58
€g25213141 SORBS2 0.0101 1.57
cgl14812474 SORCS2 0.0158 2.02
900237268 SORCS2 0.0190 1.81
€g21091226 SORCS2 0.0227 1.60
€g06235642 SORCS2 0.0286 1.48
€g11924683 SORCS2 0.0139 1.38
€g15884185 SORCS2 0.0031 1.36
€cg17394237 SORCS2 0.0337 1.21
€g26757836 SORCS2 0.0283 -1.24
€g26038749 SORCS2 0.0117 -1.71
910107783 SORL1 0.0089 1.52
€g22327175 SORL1 0.0458 1.46
cg03055520 SORL1 0.0499 -1.52
€g20930320 SORT1 0.0214 1.70
cg01236132 SOX1 0.0397 1.54
cg06812840 SOX15 0.0394 1.61
€g13483263 SOX15 0.0225 1.59
903827626 SOX2 0.0332 1.43
€g02650401 SOX20T 0.0095 1.50
€cgl7795252 SOX20T 0.0296 1.35
€cg04599356 SOX20T 0.0189 -2.04
€g13588483 SOX5 0.0155 1.76
cg06764736 SOX5 0.0214 -1.57
€g16095464 SOX5 0.0016 -1.90
€g10825530 SOX6 0.0133 -1.68
€cg16799111 SOX7 0.0128 -1.66
901964856 SOX8 0.0033 1.63
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cg06723694 SOX8 0.0150 1.24
904438997 SOX9 0.0185 -1.82
€g02927202 SP3 0.0251 1.93
€g16096531 SP7 0.0352 1.23
914141380 SP8 0.0483 1.23
€g22144900 SPACA1 0.0051 -2.18
cg07704580 SPACA3 0.0009 -1.25
€g05856230 SPAG7 0.0367 1.51
904462561 SPATA13 0.0334 1.45
€cg27460824 SPATAI13 0.0116 1.43
€g10690439 SPATA13 0.0444 1.35
€cg09088496 SPATA13 0.0191 -1.85
905652817 SPATA20 0.0193 1.30
cg07046197 SPATA22 0.0383 1.38
910202436 SPATA24 0.0417 1.71
€g16527041 SPATAS 0.0365 1.57
€g12625496 SPATAS8 0.0166 1.36
cg03722185 SPATC1 0.0020 1.75
924486064 SPATC1 0.0137 1.66
€g24710655 SPATC1 0.0346 -1.50
cg00835857 SPATC1 0.0284 -1.64
€g21579107 SPATS?2 0.0384 -1.85
€cgl17141237 SPATS2L 0.0407 2.06
€g19025272 SPATS2L 0.0275 1.46
€g02272599 SPC24 0.0141 1.64
€g23079866 SPDYC 0.0185 -1.52
€g19963471 SPDYE4 0.0180 1.24
cg08708079 SPEF1 0.0324 1.32
€g21498161 SPEF2 0.0470 1.59
912637786 SPEG 0.0342 2.51
€g14074251 SPEG 0.0422 1.54
€g25619638 SPEG 0.0307 1.47
€g11666555 SPEG 0.0392 -1.27
€g04549703 SPEN 0.0450 1.78
€g27379520 SPG7 0.0152 1.43
€g16428612 SPG7 0.0093 -1.71
cg07675031 SPI1 0.0104 -2.12
€g15982099 SPI1 0.0114 -2.15
€g15690347 SPIB 0.0233 3.73
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€cg13403724 SPIB 0.0017 2.45
€cg04508467 SPIB 0.0472 1.68
€g22745102 SPIB 0.0025 1.66
€g14386624 SPIN1 0.0384 -1.55
€g17496990 SPINK5L2 0.0330 1.26
€g23461926 SPINKY7 0.0487 -1.30
€g23090870 SPINT2 0.0341 -1.30
cg03013946 SPINT3 0.0286 1.49
€g07959380 SPIRE2 0.0027 151
€g23083984 SPN 0.0313 -1.37
€g26691434 SPN 0.0150 -1.86
902914427 SPN 0.0217 -1.98
€g26769927 SPN 0.0237 -2.81
cg08480068 SPN 0.0306 -2.86
901681367 SPN 0.0173 -2.89
902443658 SPNS1 0.0400 1.24
€g15285217 SPNS2 0.0317 -1.74
€g23288535 SPNS3 0.0277 1.39
€g24304338 SPOCD1 0.0441 1.24
909642428 SPOCK1 0.0282 1.583
cg09571713 SPOCK3 0.0111 1.96
912696488 SPON1 0.0304 1.60
906199346 SPON1 0.0218 1.41
€g22621913 SPPL2B 0.0399 1.25
€g19853143 SPRED2 0.0017 1.74
cg08750534 SPRED2 0.0201 1.51
€g14406727 SPRED2 0.0327 1.35
€g24200960 SPRED2 0.0192 -2.92
€Qg23874437 SPREDS3 0.0104 1.74
€g22014834 SPRR2A 0.0471 1.51
€g18087023 SPRR2D 0.0244 -1.69
€g15206981 SPRY1 0.0387 3.13
€g27041304 SPRY4 0.0043 2.68
€g09256832 SPSB1 0.0020 2.21
€g20973421 SPSB1 0.0178 1.52
901437439 SPSB1 0.0231 131
€g01980735 SPSB1 0.0192 -1.50
€g02459936 SPSB3 0.0262 1.52
€cg06010514 SPSB3 0.0142 1.46

401




€g24062767 SPSB3 0.0228 1.31
€cg02080197 SPTBN1 0.0386 1.29
cg01502208 SPTBN1 0.0037 -1.72
€g12466919 SQSTM1 0.0140 151
€g15156059 SRBD1 0.0215 1.70
€g08553950 SRC 0.0259 1.47
cg08246316 SRCAP 0.0124 1.44
cg01754780 SRCIN1 0.0097 1.74
€g27592868 SRCIN1 0.0016 151
cg01614764 SRCRB4D 0.0036 2.13
cg09796270 SREBF1 0.0053 1.82
cg00781208 SRGAP1 0.0301 1.64
901668352 SRGAP1 0.0327 1.46
cg15778400 SRGAP3 0.0282 1.89
€cg03018380 SRGAP3 0.0490 1.51
cg08690412 SRGAP3 0.0328 1.22
cg05733104 SRGAP3 0.0433 -1.36
cg01177100 SRGAP3 0.0079 -1.38
€cgl1l6781715 SRGAP3 0.0303 -1.68
€g10065739 SRL 0.0218 2.16
cg03833429 SRL 0.0258 1.97
€g18273408 SRM 0.0422 1.49
902688903 SRP19 0.0399 -1.91
cg07193504 SRP9 0.0400 1.19
€g26945780 SRPK1 0.0428 1.28
€cg14497787 SRPK2 0.0158 1.46
€g13457392 SRPK2 0.0101 1.45
cg00082656 SRPK2 0.0350 -1.57
cg08141744 SRPX2 0.0436 1.60
cg07111988 SRRM1 0.0157 1.72
€g09895325 SRRM1 0.0426 -1.71
€cg06810998 SRRM2 0.0128 1.74
905262711 SRRM2 0.0212 1.60
cg07466320 SRRM2 0.0295 131
cg00338080 SRRM3 0.0033 1.78
€cg08549573 SRRM3 0.0236 1.35
€g13767245 SRRM3 0.0294 1.33
€g10940023 SRRM4 0.0310 1.46
€g26829101 SRRM4 0.0347 -1.52

402




cg08558340 SRRT 0.0242 1.96
cg04747842 SRRT 0.0299 1.54
€g17563032 SRRT 0.0339 1.43
€g18484212 SRXN1 0.0390 151
cg04169747 SRY 0.0289 2.00
€g05905586 SSBP2 0.0113 2.10
cg15170644 SSBP2 0.0476 -1.52
€g20433447 SSBP3 0.0020 2.04
€g24341759 SSBP3 0.0084 161
€g11557492 SSC5D 0.0335 1.50
€g18359371 SSC5D 0.0246 1.19
€g23641560 SSFA2 0.0073 1.39
€cg05152479 SSH1 0.0351 2.13
cg17036458 SSH2 0.0433 2.21
914665825 SSH2 0.0042 1.57
€cg05467890 SSPO 0.0270 1.87
cg04898026 SSPO 0.0319 1.23
€g24921140 SSR3 0.0463 1.55
€cg04682967 SSTR3 0.0180 1.84
€g12980353 SSTR3 0.0332 1.52
cg07686916 SSTR5 0.0247 1.45
cg01058717 SSuU72 0.0259 161
€g01802295 SSuU72 0.0278 1.34
€g23250795 ST14 0.0354 1.68
cg09174502 ST14 0.0320 1.62
€g22389121 ST20 0.0446 1.49
€g02986801 ST3GAL1 0.0266 1.39
€g19636224 ST3GAL3 0.0023 -1.84
€cg13789881 ST3GALS 0.0220 1.22
€g22989033 STS5 0.0204 1.34
€cg13168617 ST6GAL2 0.0161 -1.91
€g18916055 ST6GALNAC2 0.0478 1.42
€g21823733 ST6GALNACS 0.0151 -1.83
cg05634734 ST6GALNACG6 0.0355 1.65
€g24895142 ST7 0.0408 1.89
€cg05720226 ST7 0.0238 1.57
cg07529089 ST7 0.0322 -1.38
€g22463117 ST8SIA4 0.0092 -1.62
902801277 ST8SIAS 0.0105 2.06

403




cg05576619 ST8SIAG 0.0480 2.21
€923284074 ST8SIA6 0.0202 -1.54
cg13267324 STAB1 0.0158 -1.48
€g11010909 STAB2 0.0014 2.27
€g19405200 STAG2 0.0455 1.48
€g21117559 STARD13 0.0456 2.92
€g23867441 STARD13 0.0078 1.85
€g20084577 STARD13 0.0405 1.73
911563844 STARD13 0.0322 1.66
€g22250586 STARD13 0.0139 1.40
€g20669414 STARD3 0.0336 -2.12
904439252 STAT3 0.0082 1.70
€g21821388 STATSB 0.0243 1.44
€cg17811994 STAU2 0.0302 -1.98
€g25440680 STBD1 0.0054 -1.38
€g24018799 STC2 0.0419 1.32
€g19532731 STEAP1 0.0197 1.35
€g04439862 STIM2 0.0312 1.99
€cg10597997 STK10 0.0239 1.41
cg07665929 STK10 0.0284 1.40
cg08681293 STK11 0.0303 1.88
910914467 STK19 0.0167 1.50
910201402 STK19 0.0246 1.38
€g14847162 STK19 0.0289 1.21
€g00246969 STK24 0.0349 2.66
€g09110502 STK24 0.0286 1.52
€g18252924 STK24 0.0307 1.47
€g12964929 STK25 0.0376 1.38
913313214 STK31 0.0043 1.69
€g21519371 STK31 0.0223 -1.41
€g21186966 STK32B 0.0473 -1.26
€g24540362 STK32B 0.0153 -1.53
€g18962077 STK32C 0.0018 1.49
€cg11310017 STK32C 0.0320 1.46
€g13817203 STK32C 0.0227 131
€g26298192 STK32C 0.0155 -1.36
€g25969878 STK32C 0.0486 -1.71
cg07400503 STK32C 0.0304 -1.95
€g12362077 STK35 0.0202 1.59

404




€g11926268 STK36 0.0169 1.32
903766264 STK38L 0.0120 -1.68
cg07903472 STK39 0.0054 1.38
€g23917779 STK40 0.0330 1.26
€cg08134856 STMN1 0.0342 1.583
€Qg27326514 STMN2 0.0076 -2.07
cg07325805 STOML3 0.0138 1.43
cg06092244 STONAGTF2A1L 0.0458 1.32
902657438 STONZ2 0.0233 1.95
cg00404923 STOX2 0.0201 2.70
cg01104377 STOX2 0.0119 -1.77
926774156 STRAG6 0.0214 1.58
€g10985228 STS 0.0274 1.51
€g15907278 STT3B 0.0210 -1.60
€g24614770 STX11 0.0095 1.86
916903618 STX12 0.0162 -1.94
€g22331666 STX16 0.0129 2.09
€g11822739 STX16 0.0269 1.54
€g18280125 STX18 0.0070 2.04
€cg04018474 STX1B 0.0169 1.78
cg05787209 STX1B 0.0287 1.27
€g26134665 STX1B 0.0420 1.20
€cg08893833 STX4 0.0298 1.49
€g15084269 STX6 0.0373 1.54
€g12361772 STX8 0.0319 -1.43
€g15576517 STXBP2 0.0102 1.99
cg04251307 STYK1 0.0150 -1.41
€g05826245 STYK1 0.0059 -2.08
€cg09335715 STYXL1 0.0019 -1.68
€g12158889 SUCLG1 0.0225 2.05
€g26624914 SUGT1P1 0.0429 2.00
€g13920529 SUGT1P1 0.0337 1.44
€cg15351186 SULF1 0.0179 1.50
cg04609801 SULT1A2 0.0178 -1.89
€g16414852 SULT1B1 0.0277 -1.69
€g23163573 SULT1C2 0.0178 1.42
€g19139729 SULT2A1 0.0311 1.41
€g26574395 SULT2A1 0.0485 -1.53
cg00841141 SULT6B1 0.0227 -1.45

405




cgl10871721 SUMO3 0.0215 -1.27
€g27066319 SUOX 0.0163 1.70
€g14618635 SUSD1 0.0372 -1.33
cg06311355 SUSD2 0.0453 1.46
€g21504353 SUSD2 0.0251 141
€g24486540 SUSD4 0.0068 1.29
€g25693769 SUSD5 0.0186 1.45
€cg17166288 SUV420H1 0.0101 2.09
916378215 SV2A 0.0227 1.27
cg00049475 SVIL 0.0152 2.52
€g25577670 SVIL 0.0132 1.83
913883366 SVIL 0.0132 1.73
€g09480264 SYCE1l 0.0029 1.45
€g10105149 SYCEI1L 0.0490 1.24
914866424 SYCE2 0.0326 1.20
€g14508997 SYN1 0.0477 -1.63
€g16052972 SYN2 0.0042 1.60
cg08085772 SYN2 0.0299 -1.55
903187444 SYN3 0.0148 1.65
€g23601468 SYN3 0.0220 1.583
€g25206562 SYNE1 0.0295 2.34
€cg00041666 SYNE1 0.0197 2.14
€g13806292 SYNE1 0.0388 2.14
cg02996131 SYNE1 0.0437 -1.45
€g23233589 SYNE1 0.0317 -1.53
€g05915593 SYNE2 0.0013 3.94
€g20687992 SYNGAP1 0.0244 2.00
cg01468420 SYNGAP1 0.0422 1.75
€g21155564 SYNGAP1 0.0007 1.34
€g20445774 SYNGAP1 0.0496 -1.19
cg00789347 SYNGR3 0.0100 1.64
cg00407393 SYNJ2 0.0337 2.20
€g17135459 SYNJ2 0.0146 2.19
€g14420357 SYNJ2 0.0217 1.79
€cg10977795 SYNJ2 0.0052 -1.67
€cg09667606 SYNJ2 0.0061 -2.58
€cg05898782 SYNJ2BP 0.0001 1.86
€g19984911 SYNPO 0.0468 2.45
€cg08125125 SYNPO 0.0351 2.08

406




€g12172720 SYNPO 0.0326 1.69
€g17200999 SYNPO2 0.0093 1.80
cg02286717 SYNPO2L 0.0353 1.79
€g15297724 SYNPO2L 0.0461 1.50
911161837 SYPL2 0.0455 1.75
911410920 SYS1 0.0490 -2.22
cg09436907 SYT13 0.0375 1.30
€cg17355196 SYT2 0.0337 1.45
€g13674662 SYT3 0.0176 1.42
€g25249293 SYT3 0.0051 1.36
€g27485084 SYT4 0.0184 -1.27
€g25477813 SYTS 0.0481 1.80
€g13738494 SYT7 0.0237 1.60
€g16972885 SYT7 0.0190 1.41
902104644 SYT7 0.0457 1.37
cg06405186 SYT7 0.0248 -1.88
€g26473272 SYT8 0.0279 -1.32
€g22910449 SYT9 0.0030 1.28
cg07744618 SYTL1 0.0144 1.67
901963906 SYTL1 0.0003 1.61
cg00539261 SYTL1 0.0301 1.43
cg06745704 SYTL1 0.0083 -1.61
€g25631874 SYTL2 0.0002 2.43
€g19397037 SYTL2 0.0332 1.75
€g11429283 SYTL2 0.0248 1.54
911691844 SYTL2 0.0076 -1.43
€g16523148 SYVN1 0.0415 1.42
€g15305521 TAARS 0.0421 -1.39
910655144 TAAR3 0.0410 -1.73
€g17829936 TAARS 0.0499 1.41
cg01471372 TACC1 0.0169 2.29
€g11535638 TACC2 0.0032 2.01
€g27089675 TACC2 0.0177 1.68
cg07247998 TACC2 0.0333 1.63
€g12239557 TACC2 0.0193 1.58
910622068 TACC2 0.0438 1.26
€g26186546 TACC2 0.0328 -1.55
€g19845878 TACC3 0.0044 1.45
€cg09637367 TACO1 0.0040 1.78

407




€g23339629 TACR2 0.0232 1.33
cg07824172 TACRS3 0.0452 191
cg07727721 TADA2B 0.0333 1.58
cg04021454 TAF12 0.0309 1.55
€cg00563768 TAF15 0.0044 -1.70
911675492 TAF4 0.0320 1.20
€g24733560 TAF4 0.0470 -1.37
cg02833108 TAF4B 0.0030 2.03
€g21653462 TAF8 0.0335 1.45
€g18626864 TAF9B 0.0388 1.30
€cg10026317 TAL1 0.0118 -1.21
cg03188793 TALDO1 0.0261 2.78
926076846 TANC2 0.0346 1.49
cg09251197 TAOK2 0.0366 -1.34
€g20353780 TAOK3 0.0497 1.68
€cg08351785 TAP1 0.0412 -1.23
€g10924050 TAP2 0.0315 -1.47
€g10451089 TAP2 0.0051 -1.73
€cg04973669 TAPBP 0.0279 1.64
€g24640065 TARBP1 0.0385 1.55
cg00002593 TAS1R3 0.0400 1.94
€cg11277355 TAS2R38 0.0097 1.36
905862438 TAS2R40 0.0458 -1.47
€g21057469 TAS2R60 0.0326 -1.55
cg00777560 TAS2R7 0.0375 1.35
€g20090497 TAS2R9 0.0195 -1.66
cg03040821 TATDN3 0.0074 1.66
€g09569989 TBC1D1 0.0369 1.89
cg04710179 TBC1D1 0.0143 1.35
€g05196835 TBC1D1 0.0127 -1.42
€cg17185267 TBC1D1 0.0114 -1.53
€g19090437 TBC1D1 0.0227 -1.78
€g24826020 TBC1D1 0.0065 -2.03
€g10402417 TBC1D10C 0.0202 -1.57
€g20826709 TBC1D10C 0.0117 -1.63
€g15451250 TBC1D14 0.0201 2.52
€g05498905 TBC1D14 0.0260 2.32
€g09949789 TBC1D14 0.0283 2.03
920834178 TBC1D14 0.0383 -1.96

408




€g21048763 TBC1D16 0.0196 3.37
€g23651149 TBC1D16 0.0162 1.77
€g25750004 TBC1D16 0.0376 1.57
€g11980500 TBC1D16 0.0223 1.50
921811911 TBC1D16 0.0255 1.44
€g16379042 TBC1D16 0.0357 1.33
€g14288876 TBC1D2 0.0298 1.45
€g19742736 TBC1D20 0.0467 2.07
906119477 TBC1D20 0.0388 -1.48
€g06294470 TBC1D22B 0.0325 1.70
€g18663886 TBC1D23 0.0494 2.37
cg01794103 TBC1D2B 0.0205 -1.70
€g23350580 TBC1D3C 0.0482 1.22
cg07833955 TBC1D3P2 0.0171 1.16
€g23811512 TBC1D4 0.0470 2.11
€g25201372 TBC1D4 0.0181 1.78
€g25275750 TBC1D4 0.0374 -1.44
€g09258965 TBC1D7 0.0163 1.49
€g23714856 TBC1D8B 0.0115 1.35
€g19648605 TBC1D9B 0.0399 1.54
€g15169940 TBCB 0.0249 1.71
€g24130568 TBCD 0.0330 1.98
€cg05755899 TBCD 0.0175 1.72
€g25506059 TBCD 0.0270 1.71
cgl7479501 TBCD 0.0357 1.67
€g26911630 TBCD 0.0414 161
€g25819341 TBCD 0.0494 1.55
cg02605237 TBCD 0.0434 1.49
€g11594683 TBCD 0.0264 1.47
912640817 TBCD 0.0288 1.37
€g16344850 TBCD 0.0343 -1.39
cg07698804 TBCD 0.0377 -1.41
€g23989207 TBCD 0.0154 -1.48
€g15331976 TBCD 0.0447 -1.56
€g15370235 TBCD 0.0037 -1.62
€g08999812 TBCD 0.0340 -1.73
cg01819912 TBCE 0.0302 1.46
€g15700967 TBL1Y 0.0495 -1.62
€cg00358155 TBL3 0.0375 1.38

409




cg09910000 TBL3 0.0201 1.34
910942521 TBR1 0.0224 -1.33
€g24799175 TBRG4 0.0415 1.22
€g10047755 TBX1 0.0467 -1.53
€g19657174 TBX1 0.0368 -1.82
€cg05357287 TBX10 0.0111 1.47
cg04191712 TBX10 0.0278 1.22
cg05363616 TBX15 0.0035 1.59
€g17868079 TBX15 0.0398 -1.59
cg07590529 TBX18 0.0387 -1.57
cg01438365 TBX2 0.0270 -1.65
€g03699508 TBX22 0.0206 1.32
€g18223453 TBX4 0.0277 2.14
cg00197058 TBX4 0.0488 1.83
€g19862839 TBX4 0.0426 -1.80
911062079 TBX4 0.0201 -1.93
€g14126466 TBX5 0.0361 -1.55
cg08900101 TBX5 0.0397 -1.78
€g09233651 TBX5 0.0027 -1.98
€g05555207 TBX5 0.0274 -2.38
cg09899516 TBXAS1 0.0463 1.63
cg05711445 TBXAS1 0.0112 -1.84
€g03022926 TC2N 0.0228 -1.55
cg08796342 TC2N 0.0239 -1.92
cg04006303 TCAM1 0.0279 1.65
€g10535845 TCAP 0.0264 1.99
cg01293143 TCEAZ2 0.0077 1.21
cg00463859 TCEAS 0.0131 2.33
€g20425266 TCEAL3 0.0403 -1.50
€g20253807 TCERGI1L 0.0439 2.25
€g02218506 TCERGIL 0.0496 1.95
cg05020535 TCERGIL 0.0335 1.77
912497883 TCERGI1L 0.0218 1.55
cg09740179 TCERGIL 0.0236 1.28
€g25065723 TCERGIL 0.0385 -1.54
€g27119612 TCF12 0.0481 1.83
916458838 TCF12 0.0128 1.51
€g14303079 TCF12 0.0219 -1.61
€g10647991 TCF19 0.0065 1.50

410




€g26160153 TCF23 0.0073 1.61
€g20405384 TCF23 0.0287 1.56
cg02602010 TCF23 0.0162 1.46
cg07876105 TCF25 0.0459 1.24
905412696 TCF25 0.0064 -1.44
€g18584550 TCF3 0.0334 1.44
€g21738108 TCF3 0.0358 -1.53
cg00657460 TCF4 0.0129 1.34
€g20693690 TCF7L1 0.0155 2.09
€g24684348 TCF7L1 0.0470 1.45
cg01604628 TCF7L2 0.0053 1.61
€g26380291 TCF7L2 0.0389 1.40
€g18968279 TCF7L2 0.0500 1.38
€cg18464364 TCF7L2 0.0067 -2.25
€cg04986781 TCHH 0.0078 1.83
€g21049762 TCIRG1 0.0486 1.79
cg01018864 TCL1B 0.0138 1.67
€g19930296 TCP10 0.0334 1.91
902463891 TCP10 0.0401 -1.34
€g25032756 TCP10L2 0.0024 1.70
€g15408855 TCP11L2 0.0339 2.05
€cg09347824 TCTE1 0.0383 1.17
€g25124064 TCTN1 0.0322 1.94
€g11961237 TCTN1 0.0094 1.69
€g19955823 TDP1 0.0312 1.35
€cg06884495 TDRD9 0.0427 1.26
cg01546820 TEAD3 0.0156 1.38
€g17568962 TEAD3 0.0472 131
€g18553305 TEAD4 0.0334 2.22
€g24952640 TEAD4 0.0481 1.56
€g09829869 TECPR1 0.0215 1.41
cg03162410 TECR 0.0367 2.08
€cg03132518 TECRL 0.0007 2.32
€cg20571112 TECTA 0.0310 1.61
€g16257629 TECTA 0.0248 -1.42
€cg17877898 TEKT2 0.0018 1.47
€g25090302 TERC 0.0278 1.46
cg09501917 TERF2 0.0048 1.86
€cg10878976 TERT 0.0482 1.71

411




€g25353384 TERT 0.0407 1.43
913449354 TERT 0.0416 141
cg00540850 TERT 0.0042 1.30
cg17820871 TESC 0.0395 1.75
€cg00365411 TESSP1 0.0328 141
€g21491308 TEX101 0.0170 1.52
cg08389130 TEX101 0.0238 1.36
€g02110529 TEX14 0.0151 1.90
901109337 TEX14 0.0437 -1.34
€g19418958 TEX15 0.0222 -1.31
€g09562938 TEX2 0.0421 2.25
€g26007445 TEX2 0.0481 1.87
€g20490015 TEX2 0.0085 1.66
€g10698920 TEX2 0.0464 1.59
cg07292606 TEX261 0.0082 1.25
902376553 TFAP2A 0.0019 1.32
€g24902920 TFAP2A 0.0341 -1.21
€g24286789 TFAP2A 0.0193 -1.24
909606832 TFAP2A 0.0461 -1.24
€cg06880667 TFAP2A 0.0199 -1.29
€g22315453 TFAP2A 0.0296 -1.61
€cg05139788 TFAP2D 0.0363 1.73
€g05926425 TFDP1 0.0052 1.57
cg00083685 TFF2 0.0486 1.37
€g18217706 TFF3 0.0232 1.50
€g27220148 TFG 0.0439 1.38
€g26369382 TFR2 0.0243 1.70
cg07956434 TFR2 0.0491 1.42
902286663 TFR2 0.0274 131
€g12792367 TFR2 0.0363 -1.27
cg02951514 TG 0.0437 1.59
€g18335233 TG 0.0077 1.39
€g02526790 TG 0.0442 1.35
cg13157158 TG 0.0274 -1.29
€g27540367 TGFB1 0.0237 -1.35
€g08619455 TGFB1I1 0.0177 1.45
910206344 TGFB1I1 0.0418 1.43
cg04060128 TGFB1I1 0.0469 -1.41
€g20698667 TGFB2 0.0233 1.79

412




€cg18876728 TGFB2 0.0385 1.52
902057912 TGFB3 0.0214 1.93
€g18298494 TGFB3 0.0393 1.49
cg01336162 TGFBR3 0.0026 2.05
917468459 TGFBR3 0.0090 1.95
€g00563926 TGFBR3 0.0184 1.62
cg00342358 TGFBR3 0.0385 1.62
cg00308438 TGFBR3 0.0280 1.60
€cg13178170 TGFBR3 0.0297 -1.92
€cg21778644 TGFBRAP1 0.0368 -1.44
€g12931591 TGIF1 0.0069 1.55
913468667 TGIF1 0.0350 -1.16
€g20322862 TGIF1 0.0217 -1.21
€g26701815 TGIF1 0.0488 -1.44
€cg03515901 TGIF2LY 0.0394 1.63
€g20306032 TGM3 0.0057 1.45
€g13571802 TGM4 0.0357 -1.42
€g13488556 TGM5 0.0349 -1.93
€g23278885 TGM6 0.0235 1.58
cg00710862 TGOLN2 0.0414 -1.36
€g25011257 TH 0.0402 1.32
€g15572496 TH 0.0316 -1.21
914640509 THADA 0.0432 1.87
€g14807446 THADA 0.0169 1.78
€g13798289 THAP11 0.0464 1.76
€g20378199 THAP2 0.0148 -2.31
€g18026667 THBS2 0.0109 2.44
€g19681793 THBS2 0.0293 1.37
€g22550299 THBS2 0.0434 -1.43
906119452 THBS2 0.0259 -2.07
€g10594506 THBS3 0.0442 1.46
€g18038215 THEG 0.0418 1.61
€g26347189 THEM4 0.0051 1.70
€g25910467 THOC2 0.0224 1.23
cg04977770 THOC4 0.0430 1.32
€g16469223 THPO 0.0222 -1.38
913442333 THRA 0.0257 2.00
€g24962827 THRB 0.0280 1.46
€g26877508 THSD4 0.0336 1.66
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€g24314662 THSDA4 0.0281 1.44
€g13594465 THSD4 0.0290 1.43
€g26251585 THSD7A 0.0363 1.46
cg07412043 THSD7B 0.0038 -1.76
€cg05136531 THUMPD2 0.0316 1.36
cgl7730176 TIAF1 0.0099 2.29
cg01349489 TIAM1 0.0105 1.75
€g23297972 TIAM1 0.0108 1.46
cg00172376 TIAM1 0.0407 1.43
cg06535156 TIAM2 0.0008 1.35
€g11582369 TIE1 0.0185 -1.42
cg07958192 TIGD2 0.0150 1.66
€g13669740 TIGIT 0.0039 -1.98
€g27163440 TIMELESS 0.0389 1.57
903642503 TIMP2 0.0315 1.44
912125614 TIMP2 0.0266 -1.55
€g24211657 TIMP2 0.0029 -1.81
€g25982743 TIMP4 0.0080 2.43
908246659 TIPIN 0.0294 1.47
€g16759204 TJAP1 0.0135 1.95
€g14805174 TIP2 0.0118 -1.92
cg00715343 TK1 0.0241 2.77
cg08115732 TK1 0.0149 1.99
cg07933682 TLE2 0.0105 -1.44
€g26717563 TLEZ2 0.0422 -1.49
€g17693604 TLE2 0.0391 -1.56
cg08863939 TLK1 0.0203 -1.77
cg05478407 TLK2 0.0307 1.36
€g05996512 TLN2 0.0469 1.87
cg01191815 TLN2 0.0294 1.56
cg13171904 TLN2 0.0278 1.44
€g18965213 TLN2 0.0352 1.36
915448366 TLRS 0.0463 131
€g16302310 TLR9 0.0468 -1.31
€g23340017 TLX1 0.0319 -1.39
cg05787556 TLX3 0.0473 1.51
€g23012547 TM4SF20 0.0054 1.80
€g15080232 TM4SF20 0.0462 -1.61
€g19422253 TM4SF4 0.0468 -1.70
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cg09682213 TM6SF1 0.0236 1.91
€g13835029 TMISF1 0.0175 1.55
cg01356653 TMBIMG6 0.0488 1.66
€g27410601 TMC6 0.0319 -1.98
916301617 TMCS8 0.0175 -1.61
904947157 TMCS8 0.0254 -1.63
€g21775245 TMCC1 0.0416 1.86
€g12196294 TMCC1 0.0012 -1.59
€g21643547 TMCC2 0.0204 1.69
€cg10768996 TMCC2 0.0107 1.26
cgl14534144 TMCO3 0.0234 2.09
€g22535089 TMCO3 0.0215 -1.29
€g25997756 TMCO3 0.0395 -1.52
€g24872217 TMCOG6 0.0376 -1.52
€g27491025 TMED1 0.0339 1.54
cg07481031 TMEFF2 0.0191 1.35
cg02768480 TMEM100 0.0354 2.00
cg06271190 TMEM100 0.0094 1.90
€g15139254 TMEM104 0.0337 1.49
924541176 TMEM106C 0.0444 1.49
cg07882007 TMEM106C 0.0428 1.45
€g15425937 TMEM108 0.0451 1.47
€g13158990 TMEM11 0.0250 3.72
€cg20758791 TMEM11 0.0409 1.90
€g15611098 TMEM11 0.0081 1.71
€g17853801 TMEM11 0.0059 1.35
€g02331649 TMEM110 0.0304 1.56
€g14583999 TMEM111 0.0157 1.92
€g27298570 TMEM114 0.0391 1.55
€g23406136 TMEM115 0.0424 1.17
€g04592579 TMEM120A 0.0470 -1.44
€g13042636 TMEM120B 0.0478 1.46
cg07037750 TMEM121 0.0077 1.54
€g26382173 TMEM121 0.0121 1.40
cg03719040 TMEM128 0.0254 1.48
€g09981884 TMEM129 0.0044 1.57
€cg00833441 TMEM130 0.0163 1.66
€g11494616 TMEM131 0.0378 1.76
€g13006424 TMEM131 0.0293 -1.97
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€g13852398 TMEM132A 0.0099 1.86
€g26716753 TMEM132B 0.0155 -1.42
cgl7277820 TMEM132C 0.0009 2.83
€g20739205 TMEM132C 0.0067 1.99
916970628 TMEM132C 0.0020 1.60
€g24336219 TMEM132C 0.0084 1.45
€g02485729 TMEM132C 0.0274 -1.66
€g19790509 TMEM132D 0.0234 1.59
€g12820134 TMEM132D 0.0397 1.40
920168964 TMEM132D 0.0226 1.32
cg05479657 TMEM132D 0.0458 1.31
€g12058587 TMEM132E 0.0369 1.72
€g17980364 TMEM135 0.0240 1.58
cgl8477771 TMEM136 0.0359 -1.49
922121647 TMEM140 0.0308 1.57
€g16527552 TMEM145 0.0225 1.47
cg13353160 TMEM154 0.0471 1.48
€g19122004 TMEM155 0.0349 1.52
903526149 TMEM159 0.0430 1.50
€g25422880 TMEM163 0.0040 1.48
cg04232128 TMEM173 0.0358 -1.59
€g22976313 TMEM179 0.0195 1.59
€cgl4712784 TMEM179B 0.0391 1.45
cg01581326 TMEM181 0.0203 2.36
€g16754857 TMEM181 0.0419 2.21
€g09329079 TMEM184A 0.0284 1.98
cg08729755 TMEM184A 0.0075 1.47
€g12234009 TMEM184A 0.0202 -1.70
€g18396403 TMEM184B 0.0481 -1.32
cg04764476 TMEM187 0.0201 2.36
cg02611122 TMEM187 0.0010 -1.63
cg01005308 TMEM189 0.0122 1.51
909468836 TMEM190 0.0243 2.56
cg03966094 TMEM191A 0.0373 1.23
€g02629976 TMEM198 0.0441 -1.38
€g18258716 TMEM199 0.0305 -1.53
€g26070379 TMEM201 0.0434 1.69
€g26114570 TMEM201 0.0070 1.68
€g14258107 TMEM201 0.0199 1.44
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€cgl17857691 TMEMZ206 0.0176 1.86
€g16489360 TMEM209 0.0015 1.57
€g24798540 TMEMZ213 0.0280 1.47
cg20718240 TMEM217 0.0236 1.74
€g00549475 TMEM220 0.0168 2.20
914162906 TMEM222 0.0057 1.35
cg09777637 TMEMZ229A 0.0260 1.56
€cgl17248924 TMEM232 0.0333 -1.72
€cg06454951 TMEM27 0.0007 1.86
cg00175735 TMEM30C 0.0147 1.97
€g21898527 TMEM30C 0.0214 1.74
914422488 TMEM39B 0.0281 2.29
€g02954052 TMEM44 0.0223 1.47
cg05067286 TMEMA45B 0.0156 1.61
911985341 TMEMA45B 0.0314 1.23
€g23206017 TMEM47 0.0196 1.48
cg09022584 TMEM51 0.0429 1.61
€g05355142 TMEMS52 0.0399 1.54
€g22933028 TMEM53 0.0108 -1.35
901650677 TMEMG60 0.0336 1.88
€g19638175 TMEMG61 0.0044 1.36
912406822 TMEMG63A 0.0402 1.54
903065614 TMEMG63B 0.0337 1.42
€g24297835 TMEM71 0.0318 1.40
cg12303521 TMEM72 0.0011 1.58
€cg08469215 TMEM79 0.0182 1.82
cg01721822 TMEMB88B 0.0319 1.32
cg00496988 TMEMB89 0.0175 1.62
916869281 TMEM89 0.0415 1.41
915140562 TMEMS89 0.0222 1.39
cgl17871910 TMEM90A 0.0376 1.57
€g24411302 TMEMO90A 0.0409 141
€g22479299 TMEM90B 0.0186 1.39
cg01734062 TMEM92 0.0093 -1.29
€g27581031 TMEM92 0.0129 -1.46
€g26086101 TMEM99 0.0390 -1.58
€g22547480 TMIGD1 0.0133 -2.07
cg07716437 TMOD2 0.0434 -1.66
€g20757532 TMPRSS4 0.0241 -1.33
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€g24230188 TMPRSS6 0.0112 1.39
924114371 TMPRSS9 0.0039 1.77
€g22690558 TMTC1 0.0214 1.56
€g26479868 TMTC1 0.0301 151
€g26623942 TMTC1 0.0075 1.38
€g27205798 TMTC1 0.0134 -1.75
€cgl7479245 TMTC4 0.0085 1.44
cg05188150 TMX3 0.0071 1.70
€g21236655 TNC 0.0141 1.57
cg09637172 TNF 0.0108 -1.76
€g05952498 TNF 0.0421 -1.80
911812071 TNFAIP3 0.0339 -1.68
901035238 TNFAIP6 0.0440 -1.45
cg07398791 TNFAIP8 0.0172 -1.94
€g24034459 TNFAIP8L3 0.0407 -1.37
€g19592671 TNFAIP8L3 0.0029 -1.70
€g20682376 TNFRSF13B 0.0193 -1.35
€g21663219 TNFRSF13C 0.0257 -1.30
919413397 TNFRSF18 0.0278 -1.27
910656742 TNFRSF19 0.0302 1.69
€g16617510 TNFRSF1A 0.0375 1.29
911268190 TNFRSF1A 0.0050 -1.50
€cg09043214 TNFRSF1A 0.0031 -1.81
€g10059687 TNFRSF25 0.0392 -1.27
€g26056577 TNFRSF25 0.0153 -1.47
907620230 TNFRSF6B 0.0493 1.88
€g24354818 TNFRSF6B 0.0126 1.74
€g23773946 TNFRSF6B 0.0394 1.49
cg07707505 TNFRSF8 0.0097 1.51
906956444 TNFRSF9 0.0152 1.47
€g18382389 TNFSF11 0.0167 1.69
cg05872923 TNFSF13 0.0091 1.77
€g05348870 TNFSF14 0.0321 1.20
€g11809085 TNFSF15 0.0165 2.14
€g24633390 TNFSF4 0.0447 1.71
cg07453857 TNIK 0.0176 2.16
€g11599526 TNIP1 0.0276 1.42
€g16428086 TNIP3 0.0246 1.71
902920514 TNK2 0.0183 1.98
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€g16047223 TNK?2 0.0051 1.95
€cg08119325 TNK2 0.0493 1.66
€g01951489 TNN 0.0459 1.80
€g27024515 TNNC1 0.0085 1.98
€cg08485937 TNNC1 0.0426 1.64
€cg08641963 TNNC2 0.0098 1.75
€g25468907 TNNI1 0.0287 1.56
€g12114524 TNNI1 0.0431 1.54
910210094 TNNI1 0.0047 1.583
€g13435855 TNNI1 0.0353 1.46
€g09582482 TNNI1 0.0141 1.37
911248166 TNNI3K 0.0286 1.89
€g19393762 TNNT1 0.0285 1.63
cg09274810 TNNT2 0.0287 1.53
cg07596645 TNNT2 0.0116 1.47
€g22378459 TNNT3 0.0216 2.22
cg18777600 TNNT3 0.0268 2.16
€g26355894 TNNT3 0.0224 2.01
€g22317989 TNNT3 0.0342 1.68
902054457 TNR 0.0379 1.39
€g25148306 TNRC18 0.0389 1.90
918451131 TNRC18 0.0177 1.24
€g09388810 TNRC18 0.0395 -1.34
€g26050734 TNRC4 0.0326 1.24
cg01381829 TNRC6B 0.0173 2.03
€cg14214165 TNS1 0.0286 2.00
cg06466796 TNS1 0.0381 1.87
€g09859492 TNS1 0.0187 1.60
913419986 TNS1 0.0472 1.48
€cg05794556 TNS3 0.0149 2.58
€g26559707 TNS3 0.0430 2.18
cg09905635 TNS3 0.0473 1.70
€g14620908 TNXB 0.0246 2.13
cg15773251 TNXB 0.0216 2.05
cg05619785 TNXB 0.0234 1.84
€g21448535 TNXB 0.0126 1.56
€g26571759 TNXB 0.0383 1.54
cg09911881 TNXB 0.0030 1.49
€cg05701765 TNXB 0.0288 1.35
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€g20170809 TNXB 0.0076 1.24
€g15657588 TNXB 0.0451 1.23
€g13656504 TNXB 0.0203 1.21
€g18121410 TNXB 0.0217 -1.14
€g22616343 TNXB 0.0171 -1.33
901886385 TNXB 0.0116 -1.40
€g21189146 TNXB 0.0289 -1.50
€g23173817 TNXB 0.0362 -1.50
€cg06539391 TNXB 0.0077 -1.58
€g14642392 TNXB 0.0223 -1.75
€g12496694 TNXB 0.0239 -1.79
923178186 TOLLIP 0.0387 2.30
903466237 TOLLIP 0.0322 1.79
€g27309155 TOLLIP 0.0178 1.41
€g25435594 TOLLIP 0.0352 -1.22
€cg00849854 TOM1L2 0.0380 2.39
€g19698340 TOM1L2 0.0408 151
cg04702509 TOM1L2 0.0418 1.49
916257101 TOMM20L 0.0326 1.28
cg14074486 TOMMA40L 0.0008 1.83
cg14293614 TOMMS5 0.0480 -2.28
€g22213449 TOMMY7 0.0472 2.34
900665832 TOMMY7 0.0302 -1.16
€cg17156534 TOP1 0.0464 1.22
€g21435473 TOP1IMT 0.0328 -1.44
€g03922423 TOPIMT 0.0111 -1.48
€g12352399 TOP2B 0.0181 2.02
cg13514218 TOR2A 0.0184 1.25
904493488 TOX3 0.0069 -1.56
912041429 TP53 0.0110 1.55
cg02087342 TPS53 0.0137 1.52
€g13962286 TP53AIP1 0.0459 131
917046322 TP53I11 0.0081 1.56
cg03394700 TP53I11 0.0240 1.45
cg06772580 TP53113 0.0422 1.85
€cg04498198 TP53I113 0.0456 1.73
€g08965143 TP53I3 0.0213 1.68
€g22999525 TP53I3 0.0171 -1.49
€g24253461 TP53INP1 0.0095 1.86
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€cg20611911 TP73 0.0386 1.85
€g19519630 TP73 0.0477 1.46
cg04391111 TP73 0.0366 1.46
€g16024523 TP73 0.0109 1.45
€g27055894 TP73 0.0038 1.27
cg05782471 TP73 0.0124 -1.36
€cg20768358 TP73 0.0228 -1.45
€g20306863 TP73 0.0087 -1.93
€g27097923 TPBG 0.0423 -2.03
€g22915154 TPCN2 0.0397 1.37
€g09651302 TPCN2 0.0263 -1.33
€g19925215 TPD52 0.0404 1.36
€cg27475365 TPD52L1 0.0329 2.07
cg08192033 TPD52L1 0.0177 1.97
cg02801114 TPD52L1 0.0452 1.62
920697172 TPH1 0.0105 1.46
€g13499155 TPH2 0.0437 -1.48
€g12160578 TPM1 0.0262 1.75
€g14835484 TPM3 0.0490 1.63
€cg00950004 TPM3 0.0015 1.52
€g24490338 TPM3 0.0488 1.45
€cg27313201 TPM3 0.0097 1.27
€g04770020 TPO 0.0379 2.49
€g26605809 TPO 0.0254 1.95
cg04230438 TPPP 0.0063 2.06
905631486 TPPP 0.0417 1.49
cg09075149 TPPP 0.0069 1.48
cg05871207 TPPP 0.0131 1.28
910298187 TPPP3 0.0422 -1.46
€g10096948 TPPP3 0.0073 -1.50
€g16274890 TPRA1 0.0227 -1.42
cg04661002 TPSAB1 0.0278 1.47
€cg08470892 TPSD1 0.0157 1.28
cg01734772 TPST1 0.0475 1.47
€g13655917 TPST1 0.0405 -1.32
€g21289124 TPST2 0.0218 1.69
€g14003265 TRAF2 0.0275 -1.56
€g14008679 TRAF3 0.0128 1.57
cg00876272 TRAF3 0.0442 -1.33
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€g12465501 TRAFS5 0.0008 1.57
€g21158528 TRAFS 0.0255 -1.35
€g13066703 TRAFS 0.0090 -2.66
cg01476222 TRAF6 0.0214 1.28
€g18569182 TRAIP 0.0346 1.79
€cg10907866 TRAK1 0.0200 2.72
cg07365452 TRAK1 0.0472 2.31
cg03168947 TRAK1 0.0110 1.58
910772699 TRAK1 0.0078 1.39
€g12872686 TRANK1 0.0244 1.77
cg03379706 TRAP1 0.0130 1.89
€g15239579 TRAP1 0.0202 1.30
€cg00187535 TRAPPC5 0.0083 1.92
€g16371865 TRAPPC9 0.0180 1.63
€cg04259001 TRAPPC9 0.0119 1.46
€g23064046 TRAPPC9 0.0096 1.32
cg07878171 TRAPPC9 0.0105 1.27
cg04291024 TRAPPC9 0.0029 -1.97
€cg15153887 TREML1 0.0044 2.43
910792307 TREML1 0.0021 2.15
cg17399647 TRERF1 0.0340 1.27
€g02348830 TREX1 0.0486 -1.25
908944723 TRHDE 0.0118 1.41
€g19615651 TRIAP1 0.0324 1.36
€g13359772 TRIB2 0.0147 1.60
€g19706900 TRIB2 0.0134 -1.51
€g16912957 TRIM10 0.0183 1.82
€g25479320 TRIM10 0.0217 1.47
€g16529993 TRIM11 0.0103 1.16
€g21210642 TRIM14 0.0284 1.96
€g18566555 TRIM2 0.0087 2.15
€g23820816 TRIM2 0.0145 2.11
914001992 TRIM2 0.0436 1.88
€g20818457 TRIM2 0.0303 1.21
cg02832697 TRIM2 0.0392 -1.37
€cg01597882 TRIM2 0.0270 -1.45
€g25173574 TRIM2 0.0160 -1.51
€g26464701 TRIM2 0.0204 -1.55
cg07244098 TRIM21 0.0170 1.86
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€g14799927 TRIM26 0.0320 2.10
919714347 TRIM26 0.0409 1.75
cg06895103 TRIM26 0.0380 1.42
cg03028282 TRIM26 0.0175 -1.29
€g26804124 TRIM26 0.0498 -1.45
€g27120125 TRIM27 0.0435 1.14
cg07162905 TRIM27 0.0281 -1.52
€g15658931 TRIM27 0.0161 -1.70
€g20986887 TRIM27 0.0414 -1.74
cg10718056 TRIM27 0.0226 -1.81
cgl7102747 TRIM31 0.0122 1.42
€g15951466 TRIM31 0.0492 -1.77
€g14085500 TRIM32 0.0175 -1.66
€g16412629 TRIM33 0.0480 1.42
€g17976229 TRIM34 0.0001 1.88
€cg06548710 TRIM36 0.0091 1.51
€g22105534 TRIM39 0.0141 2.27
cg09003527 TRIM39 0.0159 1.65
cg07938826 TRIM39 0.0403 1.46
€g19639367 TRIM39 0.0260 1.21
cg04425551 TRIM39 0.0314 -1.31
€cg14714629 TRIM4 0.0008 -1.94
€g26091747 TRIM40 0.0400 1.67
€g22692281 TRIM40 0.0383 1.29
cg04497354 TRIM40 0.0280 1.29
906365108 TRIM40 0.0128 -1.49
cg09423413 TRIM40 0.0187 -1.53
cg02760962 TRIM44 0.0393 1.83
902297591 TRIM44 0.0457 1.65
€g09052966 TRIMS0 0.0400 1.58
€g22575540 TRIMS54 0.0236 2.01
cg00020390 TRIM56 0.0073 1.54
€g15575967 TRIM62 0.0413 -1.20
€g25176883 TRIM65 0.0150 1.61
cg08222293 TRIM7Y 0.0244 1.35
€g14776998 TRIM71 0.0477 2.25
€g14560430 TRIM71 0.0461 1.78
€g25732410 TRIM71 0.0208 1.47
€g26188726 TRIM72 0.0494 1.97

423




€g16556397 TRIM72 0.0485 -1.48
927391117 TRIM77 0.0298 1.64
cg08050748 TRIM9 0.0213 1.75
€g16792888 TRIML1 0.0028 1.65
€g12352902 TRIO 0.0368 2.09
cg07866001 TRIO 0.0266 1.92
cg06758827 TRIO 0.0122 1.31
cg01560448 TRIO 0.0451 1.27
€g13937654 TRIO 0.0137 1.25
€cg10603290 TRIO 0.0449 -1.75
cg04599922 TRIT1 0.0418 1.38
€g19000871 TRMT61A 0.0492 131
€g11989422 TRMT61A 0.0455 1.24
cg08423054 TRPC4AP 0.0463 1.86
€g12872238 TRPC5 0.0480 1.49
€cg06448705 TRPC7 0.0414 2.19
cg17382294 TRPC7 0.0347 1.41
€g18513357 TRPC7 0.0097 -1.56
€g18085517 TRPM1 0.0243 1.50
€g11267390 TRPM2 0.0425 1.30
€g14170392 TRPM3 0.0103 -1.40
€g26917665 TRPM5 0.0301 1.52
€g26442852 TRPM5 0.0478 1.37
cg05969154 TRPM5 0.0397 1.20
€g14633950 TRPM6 0.0225 1.45
€g10819050 TRPMS8 0.0459 191
€g25883348 TRPM8 0.0207 191
€g11730559 TRPS1 0.0343 1.68
€cg00302076 TRPV1 0.0411 1.52
€g25114561 TRPV1 0.0449 1.38
cg09019347 TRPV1 0.0196 1.26
cg08114617 TRPVA4 0.0019 1.29
902786019 TRPV6 0.0195 1.36
cg01827012 TRRAP 0.0281 1.50
cg07754880 TSC2 0.0110 1.27
€g21800989 TSGA10IP 0.0099 1.98
€g02332073 TSGA13 0.0134 1.52
cg08777211 TSGA14 0.0403 -1.54
€g24092960 TSKS 0.0155 1.62
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cg00994644 TSKS 0.0194 1.45
909618387 TSKS 0.0282 1.34
€g12438392 TSN 0.0414 1.56
€g11893698 TSNARE1 0.0003 2.92
€g24996280 TSNARE1 0.0304 1.64
€g12060301 TSNARE1 0.0364 1.19
cg00346898 TSNAISC1 0.0474 1.93
€cg10657228 T-SP1 0.0487 -1.41
€g19321695 TSPAN1 0.0408 1.22
cg04953582 TSPAN12 0.0230 1.84
cg08851181 TSPAN15 0.0178 1.64
€g12610070 TSPAN15 0.0497 1.42
906440373 TSPAN17 0.0494 -1.22
cg09053097 TSPAN18 0.0397 191
€g19750643 TSPAN18 0.0082 1.87
909663584 TSPANS 0.0248 1.66
€g15357934 TSPAN31 0.0218 1.75
€g24134897 TSPAN4 0.0439 2.39
€cg13071185 TSPAN4 0.0056 2.15
€g23534766 TSPAN4 0.0218 1.67
€g09296942 TSPANS 0.0017 2.70
901881442 TSPANS 0.0432 1.23
€g21758446 TSPANS 0.0145 1.55
€g23443327 TSPAN9 0.0302 -1.44
€g16924822 TSPAN9 0.0437 -1.59
€g05089427 TSPO2 0.0377 -1.28
€g05865243 TSPY2 0.0299 -4.37
cg04016144 TSPY4 0.0440 -4.67
€cg06587955 TSPY4 0.0419 -181.30
917914143 TSR2 0.0295 1.56
cg00710466 TSSC1 0.0462 1.71
€g18120825 TSSC1 0.0463 1.24
cg06847157 TSSC4 0.0188 1.56
€g27135510 TSSC4 0.0480 1.48
€g12672540 TSSC4 0.0423 1.28
€g11685249 TSSK1B 0.0281 2.18
€g19824783 TSSK2 0.0110 191
€cg17021396 TTBK1 0.0405 1.65
€g24787138 TTBK1 0.0342 1.59
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cg01749249 TTBK1 0.0446 1.40
€g19822176 TTBK1 0.0338 1.27
€g26580480 TTBK1 0.0255 -1.29
€g21127537 TTC12 0.0128 3.58
€g22484397 TTC13 0.0378 1.50
€cg01805856 TTC13 0.0242 -1.34
€g19927920 TTC15 0.0443 1.47
cg14535717 TTC15 0.0375 1.34
€g21944138 TTC15 0.0129 -1.94
cg04955051 TTC16 0.0475 131
€g13874049 TTC16 0.0296 -1.64
€cg00301033 TTC17 0.0480 1.25
€g23361265 TTC19 0.0106 2.10
€g15645660 TTC22 0.0290 2.67
cg03760759 TTC24 0.0151 -1.43
921010646 TTC24 0.0246 -1.60
€cg11301254 TTC33 0.0037 1.52
€g26351104 TTC39A 0.0077 2.12
€g10653240 TTC39A 0.0077 1.49
€g20942910 TTC39A 0.0329 1.38
€cg17215438 TTC4 0.0047 1.47
cg01811272 TTC7A 0.0292 1.41
€g10493855 TTC7B 0.0479 -1.59
€g14882636 TTC9B 0.0046 1.44
cg08375754 TTC9B 0.0443 -1.39
€g22637865 TTLL1 0.0438 131
€g16043700 TTLL10 0.0373 1.27
cg00699898 TTLL10 0.0263 1.20
€g21184518 TTLL11 0.0465 2.06
€g05541096 TTLL11 0.0158 2.00
€g14218962 TTLL11 0.0060 1.57
€g22019305 TTLL2 0.0359 1.45
€g19977691 TTLLS 0.0142 1.71
€cgl14679444 TTLL8 0.0448 1.49
€g10939966 TTN 0.0252 2.20
906412323 TTPAL 0.0442 1.46
€g26928789 TTTY10 0.0261 -3.59
€g20230372 TTYH1 0.0302 1.82
cg03041617 TTYHS 0.0345 1.37
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€g26053068 TTYH3 0.0267 1.31
€g26037848 TUB 0.0436 1.24
€g13982695 TUB 0.0180 -1.38
cg08396863 TUBA4B 0.0458 1.43
€g19678959 TUBAS 0.0403 -1.57
€cg06039171 TUBB1 0.0201 1.26
€g24138650 TUBB2B 0.0103 1.38
€cg11915671 TUBB4 0.0307 1.29
904148489 TUBGCP2 0.0287 1.60
cgl7770886 TUBGCP2 0.0273 -1.25
€g20090482 TUBGCP2 0.0376 -1.44
€cg05373339 TUG1 0.0146 1.58
901349368 TULP3 0.0053 2.06
€g27279674 TULP3 0.0204 1.88
€g12718502 TULP3 0.0360 1.37
€g12961845 TULP4 0.0277 -1.26
€g18211014 TUSC3 0.0337 1.54
€g21923770 TUSC5 0.0159 1.66
916457413 TWF2 0.0136 1.583
€g14755699 TWIST2 0.0410 -1.44
cg00288844 TXNDC11 0.0181 1.35
€g22197830 TXNDC15 0.0080 161
€g22986947 TXNDC5 0.0280 -1.43
€g25476813 TXNDC6 0.0357 1.65
€cg20019168 TXNL1 0.0084 1.68
€g02955504 TXNL4A 0.0154 -2.24
€g22337624 TXNL4B 0.0428 1.49
cg09884423 TXNRD1 0.0434 1.88
€g24374636 TYRO3 0.0365 -1.55
€g05564340 U2AF1 0.0336 161
€g19438912 U2AF2 0.0320 1.53
cg11784191 U2AF2 0.0396 1.36
€g27154769 U2AF2 0.0228 1.28
€g12642431 UACA 0.0270 3.30
cgl17798857 UACA 0.0262 2.81
€cg06895515 UBA1l 0.0325 1.42
€g23168397 UBAC2 0.0007 1.68
€g25943661 UBASH3B 0.0224 1.79
€g12984369 uBC 0.0158 1.41
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cg07326586 uBD 0.0315 1.29
908416054 UBE2D4 0.0398 1.48
€g24346868 UBEZ2E1 0.0487 1.86
€g15288845 UBE2E2 0.0247 1.28
€g15877192 UBE2H 0.0388 -1.51
901195214 UBEZ2I 0.0396 2.22
€g16569063 UBE2I 0.0072 1.42
cg07511587 UBE2I 0.0063 1.38
904867814 UBEZ2I 0.0388 1.23
€g23891364 UBE2J2 0.0361 2.34
cg04945634 UBE20 0.0230 1.83
€g26690414 UBE2Q1 0.0169 1.33
cgl7507667 UBE2QL1 0.0172 1.81
€g12035880 UBE2QL1 0.0001 1.58
920441048 UBE2QL1 0.0033 1.37
cg07287793 UBE2QL1 0.0338 1.21
cgl7307811 UBE2S 0.0136 -1.27
cg01710839 UBE2V1 0.0289 1.99
€g13046524 UBE2V1 0.0284 1.39
€cg00853189 UBE3C 0.0202 1.46
€g25574849 UBE4A 0.0338 -1.44
€cg03649796 UBE4B 0.0261 1.77
€g16492955 UBFD1 0.0477 131
€g17226399 UBOX5 0.0264 1.84
€g02492740 UBQLN2 0.0047 1.69
€g21863016 UBR4 0.0026 1.33
€g18575244 UBR7 0.0111 1.55
€g26992634 UBTD2 0.0234 1.86
€g17645598 UBTF 0.0457 1.36
€g01905489 UBXN11 0.0348 -1.48
€g13581974 UBXN2B 0.0457 -1.53
cg06513139 UBXNG 0.0249 2.19
€g18889780 UCHL1 0.0256 2.99
cg07957491 UCK1 0.0417 1.49
cg01427815 UCK2 0.0208 2.33
€g12220376 UCK2 0.0187 -1.40
cg03482411 UCKL1 0.0136 1.48
cg00514186 UCKL1 0.0093 1.22
cg07507493 UCKL1 0.0260 1.17
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cg07135405 UCKL1 0.0426 -1.63
901719433 UCKL1AS 0.0249 2.42
cg03196440 UCKL1AS 0.0278 1.41
cg02174341 UCMA 0.0204 1.26
cg07537370 UCN 0.0030 1.86
cg05113927 UCN 0.0012 1.72
€g14699903 UCN2 0.0237 -1.49
cg02396172 UFDI1L 0.0304 1.85
914278148 UGCG 0.0191 1.74
cg04449108 UGT1A10 0.0481 1.53
€g21311067 UHRF1 0.0111 -1.41
€g25982880 UHRF1 0.0236 -2.19
€cg08914356 ULBP1 0.0058 -1.75
cg03072286 ULBP2 0.0391 -1.29
902057134 ULK1 0.0475 1.61
€g13055199 ULKS 0.0085 1.583
cg03084308 UMOD 0.0068 1.54
€cgl7170942 UMPS 0.0223 -1.54
910269358 UNC13A 0.0479 3.04
902690797 UNC13A 0.0282 1.46
cg00647022 UNC13A 0.0362 1.35
903321180 UNC13A 0.0361 1.27
cg01574231 UNC13D 0.0369 1.49
cg00041599 UNCS5A 0.0457 -2.35
€g23622162 UNCS5B 0.0157 -1.35
cg07396194 UNC5D 0.0254 -1.33
€g16922937 UNCB84A 0.0175 2.52
€g25151376 UNC84A 0.0080 1.92
€g22972055 UNCB84A 0.0024 1.16
€g11947528 UNC93A 0.0496 -1.54
€g09145322 UNC93B1 0.0290 1.41
cg02791338 UNKL 0.0191 1.53
901615339 UNKL 0.0022 1.46
€g01252496 USE1 0.0013 1.36
€g19823452 USE1 0.0306 131
€g12095397 USF2 0.0287 1.74
902101485 USH1C 0.0429 -1.45
€g13376246 USH2A 0.0003 1.67
€g25626836 USH2A 0.0152 1.61
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€g23615892 USH2A 0.0099 1.51
905641884 USO1 0.0357 -1.36
€g02581653 USP11 0.0211 -1.27
€g14003749 USP14 0.0137 1.20
€g23644736 uSP24 0.0368 1.34
€g03562367 USP25 0.0450 -1.41
€g06271652 USP31 0.0129 1.81
cg04978243 USP31 0.0499 1.47
€g27564284 USP31 0.0061 141
cg01418536 USP32 0.0205 1.45
cg09176233 USP35 0.0469 -1.38
905414074 USP37 0.0246 1.54
914838801 USP40 0.0385 1.30
€g27049539 USP40 0.0480 -1.67
€cg06383135 USP46 0.0222 1.87
€cg11753100 USP48 0.0042 1.66
€g25600774 USP49 0.0496 1.32
cg01671642 USP50 0.0090 1.41
€Q22422264 USP50 0.0161 -1.61
915402162 USP54 0.0019 2.24
€g23416909 USPG6 0.0412 2.01
cg06873374 USPGNL 0.0224 1.36
901601926 USP7 0.0338 1.97
€g02596819 USP7 0.0198 -1.35
€g26283202 USP8 0.0307 1.58
€g24590353 UST 0.0140 1.65
€g12444385 UST 0.0116 1.42
€g21009824 UTP11L 0.0454 1.72
€g15273575 UTRN 0.0139 2.11
913641591 UVRAG 0.0297 1.583
€g15587792 UVRAG 0.0099 -1.49
€g20952652 UXS1 0.0156 1.56
910216848 VAC14 0.0446 2.10
cg05794310 VAC14 0.0046 1.80
cg01514075 VAMP3 0.0354 1.50
904912984 VANGL1 0.0114 1.48
cg00771553 VANGL1 0.0364 1.34
€g24044763 VANGL2 0.0194 1.19
€g24556630 VARS 0.0117 2.03
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cg02597894 VARS 0.0419 -1.36
€g27057509 VARS2 0.0360 -1.40
€g13552742 VASH1 0.0320 1.61
cg03535239 VASH1 0.0213 1.55
cg08041014 VAT1 0.0482 1.24
€g18550517 VAV1 0.0463 1.60
€g14629665 VAV2 0.0474 1.50
€g14415954 VAV2 0.0329 1.39
€g25413843 VAX2 0.0414 -1.40
€g14235768 VAX2 0.0413 -1.48
cg08972756 VAX2 0.0170 -1.54
€cg05603527 VAX2 0.0410 -1.59
901109169 VAX2 0.0276 -1.65
cg02187231 VAX2 0.0022 -1.78
912324831 VBP1 0.0132 -1.52
915114672 VCAN 0.0004 -2.36
€g23434815 VCL 0.0400 -1.73
cg01864404 VCX3B 0.0236 -1.89
€cg00000236 VDACS3 0.0211 1.87
€g25343661 VEGFA 0.0355 1.50
€g27635485 VEGFC 0.0016 1.70
€g23845574 VENTX 0.0322 1.89
€g18809126 VGLL4 0.0369 2.22
€g27083087 VGLL4 0.0105 2.20
€g21834604 VGLL4 0.0480 1.95
901279654 VGLL4 0.0246 1.68
€g26959247 VGLL4 0.0244 1.52
€g22278433 VGLL4 0.0225 -1.49
€g25899922 VIPR2 0.0377 1.67
€g23801272 VIPR2 0.0470 1.44
cg01052291 VNN1 0.0063 2.54
cg06750076 VOPP1 0.0311 1.58
€cg00513024 VOPP1 0.0495 1.47
cg04322486 VOPP1 0.0273 1.39
cg09286421 VOPP1 0.0214 1.32
€g23836174 VPREB3 0.0221 1.72
€cg00451651 VPS13B 0.0315 -1.55
€g10622644 VPS13D 0.0461 2.15
cg07838943 VPS13D 0.0265 2.05
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€cg17494034 VPS13D 0.0373 1.53
910090866 VPS13D 0.0421 1.43
cg09686497 VPS13D 0.0361 1.29
€g19969694 VPS18 0.0177 2.00
cg08725083 VPS24 0.0318 1.39
€g09845666 VPS26B 0.0231 1.46
cg05807444 VPS28 0.0184 1.32
€cg16953816 VPS37B 0.0005 3.03
€g00916854 VPS37B 0.0122 1.47
cg01832672 VPS37B 0.0439 1.34
€g19979750 VPS37B 0.0082 1.21
€g00596184 VPS4A 0.0106 1.40
€cg03871930 VPS52 0.0348 1.58
cg08336736 VPS52 0.0160 -1.29
€cg17853071 VPS52 0.0377 -1.42
€g25652454 VPS53 0.0441 1.79
€g02954676 VPS53 0.0463 1.45
€g15718494 VSIG10L 0.0360 1.79
€cgl6786117 VSIG4 0.0204 1.68
924632139 VSIGS8 0.0486 1.46
€g22295435 VSTM2A 0.0459 -1.85
€g18375236 VSTM2B 0.0468 1.25
€g00859622 VSTM2L 0.0363 1.56
€g13586608 VSX2 0.0241 1.45
cg03281572 VTI1A 0.0473 1.42
€cg08323017 VTI1A 0.0317 1.30
cg04706338 VTN 0.0165 1.54
cg08270205 VWA1 0.0157 1.40
908426733 VWA1 0.0320 1.38
901320048 VWA2 0.0124 1.28
cg08815306 VWASA 0.0032 1.48
cg05051606 VWASA 0.0212 1.48
€g13695041 VWASA 0.0202 -1.40
€g21545762 VWASB2 0.0134 2.06
cg03981074 VWASB2 0.0215 1.71
€g16625004 VWAS5B2 0.0319 1.68
€cg17009978 VWAS5B2 0.0048 1.55
cg09618015 VWASB2 0.0143 1.52
€g13950290 VWAS5B2 0.0420 131
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€g23059797 VWASB2 0.0274 1.27
€g23238719 VWDE 0.0100 1.54
€g25656514 WAC 0.0053 1.76
cg05797732 WAC 0.0435 151
€cg00078867 WAS 0.0347 -1.33
cgl10162747 WASH3P 0.0228 1.38
€g18222853 WBSCR17 0.0243 1.81
€g02514000 WBSCR17 0.0212 1.70
cgl7270497 WBSCR27 0.0111 1.59
€g20576322 WDFY3 0.0427 1.93
€g10389982 WDFY3 0.0366 -1.43
€cg00404025 WDFY4 0.0332 -1.35
€g26246740 WDFY4 0.0101 -1.43
€g17526462 WDFY4 0.0023 -1.48
€cg05096756 WDFY4 0.0495 -1.65
915164194 WDFY4 0.0022 -1.71
€g26976042 WDR16 0.0033 1.68
€g05235525 WDR20 0.0165 -1.24
cg08637473 WDR24 0.0470 1.48
909344629 WDR33 0.0308 1.51
€g14606321 WDR34 0.0279 2.03
924411488 WDR37 0.0236 2.03
cg00779313 WDR37 0.0289 1.65
cg07408340 WDR37 0.0191 1.56
€g10838380 WDR37 0.0190 -1.71
cg07459438 WDR45 0.0404 1.34
cg12377327 WDRA45 0.0099 -1.44
€g13054323 WDRA46 0.0088 1.77
€g25703784 WDR46 0.0336 1.22
€g10966235 WDR46 0.0206 -1.52
cg04276715 WDRA46 0.0023 -1.59
€g27115788 WDRA48 0.0306 1.55
€g14321708 WDR5 0.0412 1.24
€g13003239 WDR6 0.0440 1.15
cg01302119 WDRG60 0.0343 1.65
€g19961898 WDRG60 0.0401 1.25
€g06933908 WDRG60 0.0452 -1.51
cg03428036 WDRG60 0.0338 -1.68
€g14646075 WDR69 0.0237 1.70
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cg09497644 WDR?72 0.0291 1.52
914200305 WDRS8 0.0220 1.60
cg01768328 WDRS81 0.0465 1.41
€g26438167 WDR86 0.0389 -1.95
€g01545109 WDR86 0.0186 -2.04
916020118 WDRS88 0.0472 1.26
€g13821038 WDRS88 0.0384 -1.54
€g12697689 WDTC1 0.0363 1.69
€g24337225 WFDC10A 0.0486 1.43
€g16206191 WFDC10B 0.0271 1.48
cg03855954 WFDC12 0.0013 1.37
€g19227170 WFIKKN1 0.0458 1.42
€g26554699 WFIKKN2 0.0227 1.41
cg00724315 WHSC1 0.0102 1.79
902526417 WHSC1 0.0030 1.44
€cg15813427 WHSC1 0.0306 131
cg00730857 WHSC2 0.0123 1.57
€g09989631 WIPF1 0.0108 -1.31
€g09527561 WIPF1 0.0202 -1.32
€g15058645 WIPF1 0.0313 -1.50
cg10791881 WIPI2 0.0409 1.42
€g09203501 WIPI2 0.0255 -1.53
902745822 WISP1 0.0193 1.47
€g06926306 wiz 0.0483 1.54
€g25661142 Wiz 0.0156 1.54
€g23274381 Wiz 0.0483 1.27
€g13808641 WNK2 0.0394 1.50
€g19989242 WNK2 0.0411 1.49
921241814 WNK?2 0.0192 -1.27
920324199 WNK?2 0.0056 -1.78
€g04820593 WNK3 0.0438 1.73
€cg17110400 WNK4 0.0455 2.26
912001120 WNT10A 0.0386 1.54
€g19217214 WNT10A 0.0045 1.30
cg01277331 WNT10A 0.0230 1.21
€g24849648 WNT16 0.0094 1.583
€g26673903 WNT16 0.0202 -1.65
€g26690876 WNT2B 0.0005 1.65
902017282 WNT3 0.0150 1.70
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cg01053259 WNT5B 0.0272 1.67
920341251 WNT5B 0.0475 1.40
€g27200267 WNT5B 0.0101 -1.34
cg09774932 WNT5B 0.0187 -1.74
cgl11511777 WNT6 0.0326 1.75
€g26121234 WNT7A 0.0069 1.29
cg10711871 WNT7A 0.0127 1.29
cg02604522 WNT7B 0.0304 1.48
€g20539366 WNT7B 0.0067 -1.45
cg05475172 WNT7B 0.0235 -1.67
€cg21771473 WNT8A 0.0496 1.31
€cg08903206 WRAPS53 0.0447 -1.42
€g09916765 WRB 0.0434 1.35
€g26710963 WRB 0.0017 1.32
€cg02789515 WSB1 0.0120 1.37
€g23098912 WSCD1 0.0229 1.60
cg06681434 WSCD2 0.0009 1.54
€g20204986 WT1 0.0166 2.44
€g09695430 WT1 0.0334 2.33
€g16501028 WT1 0.0452 2.08
cg04276551 WTIP 0.0353 -1.23
€cg08568649 WWC1 0.0099 1.32
€g27162122 WWC?2 0.0107 1.99
cg01809170 WWC2 0.0408 1.67
€g24256786 WWC2 0.0451 -1.41
€g12334842 WWC?2 0.0213 -1.60
cg00718129 WWC3 0.0043 1.37
cg06863310 WWOX 0.0427 1.74
€g26691179 WWOX 0.0106 -1.32
€g00232445 WWOX 0.0422 -1.39
€g27186420 WWP2 0.0320 1.57
cg01656717 WWP2 0.0420 1.53
914691963 WWTR1 0.0061 2.40
€g23017915 WWTR1 0.0263 1.84
€g24802193 XAGE1B 0.0390 1.26
€g12691230 XCR1 0.0250 1.76
€g15888522 XCR1 0.0127 1.48
€g15076368 XIRP1 0.0357 2.14
cg07165610 XIRP1 0.0018 1.67
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922310133 XIRP1 0.0394 1.65
cg01760227 XK 0.0189 1.79
904629827 XK 0.0051 1.64
926562786 XKR4 0.0369 2.16
902569740 XKR6 0.0150 2.13
924634055 XKR6 0.0290 1.80
923007325 XKR6 0.0123 1.77
cg10823658 XKR6 0.0499 1.73
cg01613189 XKR6 0.0215 1.30
906819296 XKR6 0.0363 -1.42
cg11155090 XKR7 0.0496 1.44
905029558 XKR9 0.0469 1.82
927618939 XKR9 0.0447 1.65
919632760 XKR9 0.0447 1.55
903220414 XPA 0.0032 1.83
cg06688014 XPNPEP1 0.0463 1.47
cg00817464 XPNPEP1 0.0393 -2.50
920655558 XPNPEP3 0.0363 -1.54
916922012 XPO4 0.0107 1.78
cg07024905 XPO4 0.0425 1.51
cg00468395 XPO6 0.0440 1.90
cg01605516 XRCC2 0.0493 1.38
cg18597188 XRCC3 0.0410 1.84
cg06484274 XRN1 0.0279 -1.62
cg17700453 XRRA1 0.0245 1.25
cg01724917 XYLT1 0.0182 1.63
cg08422844 XYLT1 0.0271 1.43
cg06066697 XYLT1 0.0244 1.31
cg18231319 YARS?2 0.0464 1.54
920316713 YIF1A 0.0156 1.71
902610227 YIF1B 0.0394 1.53
919605909 YIPF6 0.0357 1.36
924034992 YIPF6 0.0164 1.26
920038346 YJEFN3 0.0400 1.49
cg05398095 YOD1 0.0396 1.38
913521620 YPEL2 0.0380 2.10
cg10948088 YPEL2 0.0315 2.09
908884928 YPEL2 0.0322 1.50
926709300 YPEL3 0.0113 1.48
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cg27087781 YPEL3 0.0001 -1.59
901804429 YTHDC1 0.0064 1.84
€g27196999 YTHDC1 0.0153 1.60
cg04094193 YTHDC1 0.0346 1.60
€cg04155086 YTHDC1 0.0085 1.583
€g09150733 YWHAG 0.0369 1.74
€g15293629 ZAK 0.0201 2.09
cg11119767 ZAK 0.0471 1.63
€g24935220 ZBBX 0.0011 141
€g24214000 ZBEDA4 0.0404 1.26
cg09897064 ZBP1 0.0007 1.68
€cg06540876 ZBTB12 0.0464 1.76
€cg17810099 ZBTB12 0.0095 1.41
€cg06665913 ZBTB16 0.0405 3.11
cg08567913 ZBTB16 0.0225 1.73
€cg05977156 ZBTB2 0.0375 1.17
€g26696162 ZBTB2 0.0041 -2.01
€g27330193 ZBTB20 0.0019 2.64
€g10995873 ZBTB20 0.0034 2.51
cg07165288 ZBTB20 0.0364 1.82
€g02132593 ZBTB20 0.0315 1.61
€cg00097432 ZBTB20 0.0469 1.47
901199618 ZBTB22 0.0302 2.61
€g10134527 ZBTB22 0.0255 1.71
€g18144560 ZBTB22 0.0232 1.69
€g24718275 ZBTB22 0.0307 1.66
€g23796713 ZBTB22 0.0059 1.49
cg03000593 ZBTB22 0.0360 1.49
cg08771019 ZBTB22 0.0431 1.46
€g25191172 ZBTB22 0.0355 1.43
€g26922697 ZBTB22 0.0250 1.41
€g11917542 ZBTB22 0.0380 1.40
€g23147373 ZBTB25 0.0452 1.94
€g18593194 ZBTB32 0.0307 -1.36
cg06137072 ZBTB38 0.0278 2.51
€cgl17876201 ZBTB38 0.0162 -1.70
€cg08451870 ZBTB39 0.0090 1.23
€g23266968 ZBTB42 0.0279 1.42
€g03628033 ZBTB42 0.0164 1.42
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€g02814525 ZBTB42 0.0482 1.34
€g18521743 ZBTB45 0.0385 -1.68
€g01592687 ZBTB45 0.0497 -1.77
€g25458175 ZBTB45 0.0378 -1.87
€g03027239 ZBTB47 0.0447 1.57
917201947 ZBTB47 0.0418 141
cg04603976 ZBTB7A 0.0258 1.79
€g06651452 ZBTB7A 0.0026 1.57
902731366 ZBTB7C 0.0313 -1.38
€g27344090 ZBTB7C 0.0475 -1.41
cg06846752 ZBTB8B 0.0203 1.74
€cgl17564371 ZC3H10 0.0216 1.56
cg07561610 ZC3H12D 0.0049 1.46
€cg17885791 ZC3H12D 0.0045 1.39
€g22152521 ZC3H13 0.0222 1.56
901018360 ZC3H18 0.0016 1.35
€g11873462 ZC3H3 0.0034 1.84
€g11338420 ZC3H3 0.0059 1.57
€g09961689 ZC3H3 0.0141 1.51
€g26390050 ZC3H3 0.0426 1.43
cg09732364 ZC3H3 0.0289 1.43
cg06163411 ZC3HC1 0.0289 2.08
€cg05931551 ZCCHC11 0.0407 -1.38
€g03209882 ZCCHC14 0.0425 1.64
cg01855010 ZCCHC14 0.0094 1.63
€cg06435511 ZCCHC14 0.0369 1.58
€g24000860 ZCCHC24 0.0069 1.47
€g18605987 ZCCHC24 0.0336 1.47
€g25453154 ZCCHC24 0.0187 1.33
€g25832529 ZCCHC5 0.0182 1.60
€g12820627 ZDBF2 0.0216 1.71
cg06139166 ZDHHC1 0.0360 1.75
€g13973436 ZDHHC1 0.0233 -1.81
€g15089370 ZDHHC11 0.0045 1.85
cg12157377 ZDHHC11 0.0094 1.62
cg07487751 ZDHHC14 0.0341 1.64
cg00017931 ZDHHC14 0.0141 -1.62
cg09783253 ZDHHC14 0.0086 -1.68
€g19599472 ZDHHC15 0.0473 1.44
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€g24423806 ZDHHC24 0.0333 -1.21
€g20866810 ZDHHC4 0.0500 -1.22
cg04579809 ZDHHC7 0.0281 1.45
€g14794866 ZEB1 0.0449 1.45
916145915 ZFAND2A 0.0356 -1.48
cg06753787 ZFAND2B 0.0478 -1.17
€g26132511 ZFAND3 0.0302 191
€g22995064 ZFAND3 0.0430 1.42
cgl5741721 ZFAT 0.0391 1.75
cg03135983 ZFAT 0.0218 1.55
€cg17203533 ZFAT 0.0256 -1.32
914303478 ZFC3H1 0.0289 -1.76
€cg04667640 ZFHX3 0.0365 2.13
cg05972185 ZFHX3 0.0217 1.92
cg03878654 ZFHX3 0.0245 1.58
€cg05918327 ZFHX3 0.0150 -1.67
cg00937330 ZFHX4 0.0280 -1.34
€g05453885 ZFP1 0.0002 2.63
903402235 ZFP106 0.0023 2.57
914065167 ZFP37 0.0014 1.62
cg08200856 ZFP41 0.0243 1.16
914189571 ZFP42 0.0209 -1.88
903200120 ZFP57 0.0313 -1.54
€g14588259 ZFP64 0.0046 -1.60
€g15383087 ZFP82 0.0170 1.34
€g08325842 ZFP91 0.0479 1.60
cg00352652 ZFPM1 0.0361 2.04
cg02944617 ZFPM1 0.0205 1.84
€g06212670 ZFPM1 0.0318 1.66
€g01935405 ZFPM1 0.0054 1.58
cg05854207 ZFPM1 0.0482 1.52
€g05958985 ZFPM1 0.0280 151
cg01174752 ZFPM1 0.0130 1.51
€g09502865 ZFPM1 0.0207 1.48
cg04160201 ZFPM1 0.0481 1.45
902361013 ZFPM1 0.0259 1.44
€cg04740939 ZFPM1 0.0121 1.41
cg07106737 ZFPM1 0.0184 1.35
€cg00112309 ZFPM2 0.0012 1.89
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cg04011925 ZFPM2 0.0258 1.80
€cg12797828 ZFPM2 0.0180 1.58
€g19153095 ZFPM2 0.0338 -1.49
€g23799655 ZFR2 0.0041 1.81
902715685 ZFR2 0.0132 1.63
€g23357913 ZFR2 0.0120 1.55
€g22553301 ZFR2 0.0409 1.35
cg04347164 ZFR2 0.0299 1.33
€cg10000139 ZFR2 0.0265 1.26
€g13653808 ZFX 0.0176 -1.32
€g24837623 ZFY 0.0277 2.52
€g25580656 ZFYVE21 0.0495 2.17
910126234 ZFYVE21 0.0469 1.75
€g02093062 ZFYVE27 0.0036 1.83
902094827 ZFYVE27 0.0276 1.37
€cg03152720 ZFYVE28 0.0267 1.54
€gl4712262 ZFYVE28 0.0132 1.42
€g18274320 ZFYVE28 0.0059 1.40
920818265 ZFYVE28 0.0446 -1.23
904125273 ZG16 0.0269 1.85
€g15538607 ZGLP1 0.0462 -1.43
€g21426303 ZHX2 0.0438 1.58
€g26224785 ZIC4 0.0390 -1.65
€g22836912 ZIK1 0.0357 -1.42
cg07599819 ZIM2 0.0371 -1.40
€g25441879 ZMAT4 0.0064 1.62
€g15331603 ZMAT4 0.0390 1.43
€g24983858 ZMIZ1 0.0380 2.04
902145310 ZMIZ1 0.0067 1.54
€g02743070 ZMIZ1 0.0086 1.47
€g19215199 ZMIZ1 0.0390 -1.46
cg04575023 ZMPSTE24 0.0066 1.75
€g19633205 ZMYM1 0.0027 1.80
cg06254214 ZMYND15 0.0358 1.49
€g21985076 ZNF107 0.0259 1.53
€cg08443203 ZNF114 0.0278 1.34
€g05621759 ZNF117 0.0061 1.65
€g12243582 ZNF138 0.0097 1.88
902224416 ZNF141 0.0019 1.61
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€cg10906108 ZNF141 0.0049 1.60
€cg24707432 ZNF142 0.0235 2.06
cg03668763 ZNF143 0.0353 1.43
€g15667341 ZNF146 0.0427 1.37
€cg16704739 ZNF148 0.0327 1.92
901289769 ZNF148 0.0236 1.52
€g16233679 ZNF157 0.0484 -1.49
€cg06566994 ZNF167 0.0340 1.76
€g03332623 ZNF184 0.0021 1.96
cg00125349 ZNF205 0.0463 1.34
€g21184495 ZNF207 0.0217 1.75
€g25477163 ZNF211 0.0211 -1.25
cg00794641 ZNF213 0.0333 3.06
€g26534215 ZNF213 0.0461 1.50
€cg00343063 ZNF213 0.0386 1.33
€g15889106 ZNF219 0.0008 1.99
cg02988727 ZNF219 0.0221 1.46
€g22847494 ZNF222 0.0489 -1.50
CQg27148452 ZNF223 0.0470 -1.45
€g11588975 ZNF232 0.0227 1.56
cg07468782 ZNF232 0.0128 1.48
cg07894352 ZNF233 0.0334 1.44
€g27145388 ZNF236 0.0370 1.42
€g26521186 ZNF238 0.0330 1.66
cg08349602 ZNF248 0.0047 -1.54
€cg04044206 ZNF252 0.0475 1.40
€g25764131 ZNF254 0.0297 1.83
€g20708961 ZNF257 0.0344 1.48
cg07457739 ZNF26 0.0043 1.69
cg07919753 ZNF26 0.0245 -1.21
cg07642463 ZNF264 0.0394 1.96
€g15727925 ZNF266 0.0238 1.73
€g13593090 ZNF266 0.0379 1.56
cg03405560 ZNF267 0.0310 2.31
€g26698460 ZNF274 0.0137 1.97
cg07815836 ZNF274 0.0045 1.64
€cg04044418 ZNF276 0.0055 1.19
€g21604856 ZNF280A 0.0158 1.74
€g24117657 ZNF280B 0.0447 1.27

441




cg09190051 ZNF280D 0.0130 2.32
910402471 ZNF281 0.0395 1.55
cg09030119 ZNF285A 0.0439 1.63
cg09074817 ZNF292 0.0429 -1.91
€g24950067 ZNF295 0.0271 1.54
€g19380578 ZNF311 0.0106 1.57
€g01400302 ZNF311 0.0319 1.48
€g12976832 ZNF317 0.0058 1.46
€g15085024 ZNF318 0.0340 1.72
cg08172105 ZNF319 0.0063 2.62
cg07369507 ZNF323 0.0357 2.37
€g20850981 ZNF323 0.0035 1.88
€g27385032 ZNF334 0.0050 2.24
cg07704331 ZNF341 0.0152 131
€g22157199 ZNF345 0.0089 1.50
€g11889098 ZNF354A 0.0450 2.35
€g20410135 ZNF354A 0.0445 1.73
€cg04396125 ZNF358 0.0365 1.21
902020616 ZNF362 0.0165 -1.88
cg07305719 ZNF365 0.0116 1.36
cg02460344 ZNF37A 0.0014 1.65
€cg03230579 ZNF37B 0.0407 1.24
€g17970299 ZNF385A 0.0416 2.85
cg09676376 ZNF385A 0.0313 -1.58
€g25916505 ZNF397 0.0379 -1.23
€g25816396 ZNF407 0.0490 1.43
€g13525739 ZNF41 0.0068 -1.81
cg05769153 ZNF415 0.0339 1.70
906146331 ZNF423 0.0323 2.10
€g09132790 ZNF423 0.0120 1.75
€g27618369 ZNF423 0.0315 1.71
cg05573626 ZNF423 0.0046 -1.29
€g13858139 ZNF43 0.0149 1.56
€g23691946 ZNF430 0.0464 1.70
€g18342196 ZNF44 0.0023 -1.27
911619648 ZNF445 0.0425 2.26
€g03655706 ZNF445 0.0415 1.29
€g15069247 ZNF451 0.0357 1.69
€g02485479 ZNF451 0.0234 1.49
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€g20215007 ZNF467 0.0036 1.77
€g09481927 ZNF469 0.0137 2.67
cg03025337 ZNF470 0.0104 1.69
€g02823803 ZNF471 0.0420 1.35
901294431 ZNF483 0.0316 1.44
904284122 ZNF485 0.0039 1.60
cg09314196 ZNF492 0.0098 2.48
€g18365865 ZNF492 0.0304 1.89
€g19539664 ZNF502 0.0482 -1.62
cg03487027 ZNF503 0.0137 1.88
€g22017654 ZNF506 0.0432 -1.65
920294962 ZNF511 0.0378 1.26
€g15609321 ZNF512 0.0143 1.60
cg05246315 ZNF512B 0.0305 1.93
€g18793806 ZNF514 0.0456 1.54
916619858 ZNF516 0.0120 2.13
€g19951409 ZNF516 0.0394 1.59
€cg16275118 ZNF516 0.0065 1.51
919621814 ZNF517 0.0014 1.42
€cg11197905 ZNF518B 0.0242 1.24
€g23818246 ZNF521 0.0106 -1.73
€g23309969 ZNF532 0.0010 2.61
€g21867891 ZNF532 0.0150 2.50
€cg17675150 ZNF532 0.0167 1.99
cg05603258 ZNF532 0.0192 1.76
€cg14517073 ZNF532 0.0311 -1.99
€g15539073 ZNF536 0.0304 1.19
€g27389185 ZNF540 0.0344 1.36
€g22341310 ZNF541 0.0204 2.30
€g18405765 ZNF541 0.0162 1.50
€g22088420 ZNF541 0.0207 1.45
€g20975708 ZNF541 0.0230 1.36
€g21493505 ZNF542 0.0197 1.49
cg01510051 ZNF542 0.0187 1.30
cg07928808 ZNF542 0.0100 -1.85
910729426 ZNF549 0.0184 2.01
€g12027076 ZNF552 0.0431 1.37
€g02298570 ZNF555 0.0489 1.30
€g15751406 ZNF558 0.0434 1.54
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€g18874575 ZNF559 0.0440 1.35
€g15834814 ZNF560 0.0009 1.50
€g18452695 ZNF560 0.0166 1.43
€cg10667810 ZNF565 0.0377 1.17
€g22159528 ZNF575 0.0413 1.95
€cg04798919 ZNF575 0.0126 1.58
€g22331349 ZNF577 0.0455 1.69
€g22472290 ZNF577 0.0474 1.64
906564837 ZNF580 0.0363 131
cg08489315 ZNF581 0.0148 1.17
cg09876464 ZNF592 0.0125 1.76
€g22904752 ZNF594 0.0386 1.96
901908272 ZNF598 0.0442 1.20
€g26878870 ZNF608 0.0019 2.63
€cg01154355 ZNF608 0.0089 241
€cg05917419 ZNF608 0.0410 1.64
€g15839642 ZNF608 0.0059 1.46
€g18651544 ZNF610 0.0069 1.80
€cg04293891 ZNF611 0.0069 1.94
€g03985630 ZNF618 0.0131 -1.38
cg04790313 ZNF619 0.0247 -1.68
€g12989534 ZNF628 0.0449 1.49
€g09248197 ZNF629 0.0458 1.47
cg05024291 ZNF638 0.0314 -1.52
€g25479963 ZNF641 0.0359 1.65
901890417 ZNF644 0.0110 2.54
€g26523005 ZNF662 0.0123 1.65
cg09436681 ZNF664 0.0313 -1.78
€g10380221 ZNF668 0.0461 1.32
€g26536593 ZNF670 0.0111 -1.43
cg04071948 ZNF672 0.0049 1.80
€g26683023 ZNF678 0.0061 1.52
cgl7771737 ZNF682 0.0027 2.33
cg07300610 ZNF688 0.0222 1.40
cg08719317 ZNF691 0.0399 -1.34
€g20156999 ZNF692 0.0445 1.77
€cg00809399 ZNF692 0.0132 1.48
€g15594550 ZNF696 0.0177 1.37
€g15045976 ZNF696 0.0045 1.33
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cg23761161 ZNF7 0.0174 -1.41
902860465 ZNF700 0.0056 131
cg02319318 ZNF704 0.0124 2.35
€g11191368 ZNF704 0.0225 2.15
€g25061969 ZNF705D 0.0171 -1.56
€g00490606 ZNF706 0.0057 1.62
€g19641839 ZNF71 0.0485 1.28
€g15188623 ZNF710 0.0299 1.90
€g26277102 ZNF717 0.0114 1.26
cg04451448 ZNF718 0.0056 1.80
cg17450815 ZNF740 0.0114 1.62
902401978 ZNF746 0.0172 1.58
€g10188300 ZNF766 0.0160 1.78
€g26713179 ZNF766 0.0247 1.59
€g09213403 ZNF768 0.0262 2.17
€g04908960 ZNF771 0.0382 1.95
€g23184070 ZNF777 0.0341 1.92
€g21326642 ZINF777 0.0417 1.42
906205063 INF777 0.0356 1.32
€cg14735087 ZNF783 0.0202 1.40
€g16513932 ZNF784 0.0370 1.55
€g27305501 ZNF800 0.0302 1.36
cg07744432 ZNF826 0.0481 1.30
cg00316508 ZNF827 0.0151 2.59
cg27313776 ZNF827 0.0189 2.17
€cg17140208 ZNF827 0.0406 1.92
€g16823009 ZNF827 0.0333 1.57
€g25170034 ZNF830 0.0409 1.29
€g00965023 ZNF833 0.0459 1.33
€g04790800 ZNF839 0.0285 1.43
€g14503987 ZNF839 0.0356 -1.22
€g12814019 ZNF84 0.0216 -1.42
cg07472199 ZNF843 0.0076 1.69
€g24485490 ZNF862 0.0352 1.29
cg01077185 ZNF862 0.0266 -1.54
€g05266537 ZNF91 0.0341 1.86
910601582 ZNF98 0.0261 1.84
cg07095530 ZNHIT1 0.0419 -2.02
€g00528616 ZNRF1 0.0127 1.85
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€g23896685 ZNRF3 0.0435 1.91
€g24663003 ZP3 0.0076 1.67
€g14667235 ZP3 0.0331 1.43
€g22468258 ZP3 0.0110 1.37
€g09921682 ZPBP 0.0100 1.68
911212589 ZPBP2 0.0286 1.98
€g19988566 ZRANB1 0.0251 191
€g17162682 ZRANB3 0.0044 1.86
€g11949175 ZRANB3 0.0003 1.73
cg00409201 ZSCAN1 0.0187 1.48
€g25728685 ZSCAN12 0.0442 2.44
€g15964468 ZSCAN12 0.0413 1.56
€g12623302 ZSCAN12L1 0.0279 1.80
cg06442489 ZSCAN18 0.0173 1.43
€g11828820 ZSCANZ20 0.0338 1.62
€g18591235 ZSCAN5B 0.0201 131
cg13780718 ZSWIM1 0.0388 -1.65
cg03742890 ZSWIM4 0.0037 2.01
€cg04391391 ZSWIM4 0.0130 1.75
€g25751484 ZSWIM4 0.0253 1.62
cg13291811 ZSWIM4 0.0064 1.39
€cg00814357 ZYG11B 0.0215 -1.42
€cg03489712 ZYX 0.0189 -1.76
cg08903077 ZZEF1 0.0356 1.47
€g24664470 0.0107 8.62
€g27187580 0.0467 6.65
€g25037335 0.0352 4.19
cg04035597 0.0086 412
901297349 0.0052 4.10
cgl17723206 0.0438 3.96
€g25008182 0.0038 3.79
€g22816462 0.0093 3.58
902174092 0.0167 3.53
cg01050429 0.0091 3.44
cg04232282 0.0170 3.40
€g01973695 0.0041 3.39
906127256 0.0180 3.35
€g23019889 0.0013 3.33
cg03371778 0.0044 3.30
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913908232 0.0035 3.22
911294620 0.0335 3.21
901042948 0.0498 3.18
cg00968488 0.0098 3.12
cg10742917 0.0118 3.10
927228210 0.0026 3.04
cg01647314 0.0002 3.03
cg19830983 0.0242 3.03
922471075 0.0108 3.00
cg07529122 0.0322 2.99
cg09507567 0.0252 2.98
cg01780171 0.0048 2.97
cg07166546 0.0133 2.96
cg04875088 0.0113 2.96
925017223 0.0062 2.94
926795333 0.0308 2.94
cg10416958 0.0364 2.94
cg06699564 0.0114 2.87
927214856 0.0070 2.87
cg04540959 0.0373 2.86
926075184 0.0122 2.83
cg25626472 0.0250 2.82
cg17342469 0.0271 2.82
927544384 0.0266 2.79
916391242 0.0310 2.78
926924392 0.0097 2.77
910032110 0.0438 2.76
cg18918390 0.0074 2.74
921145416 0.0184 2.73
cg17178291 0.0229 2.73
923864514 0.0413 2.73
cg01161644 0.0058 2.73
925730564 0.0028 2.71
902273889 0.0079 2.71
cg02794963 0.0316 2.70
920477546 0.0336 2.69
cg12719233 0.0036 2.68
919497082 0.0122 2.67
906990110 0.0136 2.66
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916926213 0.0062 2.66
rs10882854 0.0223 2.66
cg04471192 0.0144 2.66
cg24152976 0.0007 2.66
925370658 0.0238 2.65
927662284 0.0279 2.65
cg18065195 0.0341 2.65
cg09169796 0.0414 2.63
cg16968851 0.0063 2.63
906653026 0.0010 2.62
901030404 0.0265 2.62
cg12141340 0.0311 2.62
902061170 0.0025 2.60
925769315 0.0190 2.58
cg04333785 0.0358 2.57
cg00730887 0.0498 2.56
924889694 0.0146 2.56
cg19497767 0.0336 2.56
cg03390187 0.0276 2.56
cg01987516 0.0203 2.55
cg27427581 0.0025 2.55
cg20814158 0.0003 2.54
cg18398125 0.0093 2.54
cg01647561 0.0138 2.54
cg11038231 0.0257 2.53
926279070 0.0094 2.53
cg14024937 0.0006 2.52
cg15356461 0.0269 2.52
cg18066206 0.0062 2.52
cg04002235 0.0141 2.51
cg13503476 0.0235 2.50
cg00583861 0.0446 2.50
cg05768032 0.0087 2.50
cg01214054 0.0341 2.50
926169991 0.0281 2.49
cg14838248 0.0331 2.49
921749424 0.0006 2.49
cg02792168 0.0195 2.49
cg18771570 0.0125 2.49

448




cg04567140 0.0463 2.48
cg00585076 0.0101 2.48
921546022 0.0421 2.48
926654827 0.0017 2.48
cg19811076 0.0018 2.48
902218776 0.0182 2.47
cg06971029 0.0088 2.47
916301894 0.0341 2.46
cg04386400 0.0139 2.46
cg15141378 0.0432 2.46
cg00847221 0.0129 2.45
cg16263005 0.0234 2.45
cg00972140 0.0339 2.44
923217283 0.0043 2.44
cg11116274 0.0133 2.44
cg13690590 0.0468 2.44
cg00672802 0.0276 2.44
924315421 0.0113 2.43
cg09367817 0.0022 2.43
927138892 0.0077 2.43
925017403 0.0345 2.43
cg11987316 0.0017 2.43
cg17348479 0.0036 2.43
cg07349815 0.0418 2.42
cg08602188 0.0260 2.42
cg17200810 0.0287 2.42
cg00409049 0.0311 2.42
901021196 0.0247 2.42
926310913 0.0379 2.42
cg18789636 0.0310 2.42
921452006 0.0468 2.41
cg11024728 0.0067 2.41
cg11815473 0.0378 2.41
909333221 0.0155 2.41
cg16916782 0.0006 2.41
926541233 0.0074 2.41
cg07701307 0.0296 2.40
cg07104417 0.0354 2.39
cg11696840 0.0104 2.39
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€g18038207 0.0016 2.39
€g13225830 0.0135 2.39
€g25684392 0.0358 2.38
€cg27383418 0.0007 2.38
€g20698781 0.0199 2.38
€g09994756 0.0131 2.38
cg00167820 0.0192 2.38
€g22486621 0.0481 2.37
€g04366880 0.0401 2.37
cg05091135 0.0395 2.37
€g11399546 0.0072 2.37
€cg00459617 0.0010 2.36
902542218 0.0117 2.36
€g27088072 0.0248 2.35
cg09648727 0.0329 2.35
€g23599385 0.0145 2.35
€g22391205 0.0104 2.35
€g26099045 0.0047 2.35
914591511 0.0313 2.35
€g26118208 0.0073 2.34
€g22115892 0.0203 2.34
€g10209089 0.0136 2.34
€g13578160 0.0349 2.33
€cg14068788 0.0032 2.33
€g09986680 0.0339 2.33
911201751 0.0141 2.33
€g21031345 0.0344 2.33
€g22952142 0.0290 2.32
€g19669785 0.0034 2.32
€g05825053 0.0018 2.32
cg02112621 0.0153 2.32
€g05237260 0.0492 2.32
Q24674754 0.0004 2.32
cg15778434 0.0231 2.32
€g18366169 0.0088 2.31
€g25735648 0.0168 2.31
€cg02041805 0.0189 2.31
cg01813672 0.0069 2.31
906108661 0.0130 2.31
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cg17645695 0.0024 2.30
cg19876092 0.0185 2.30
cg01590338 0.0429 2.30
924390742 0.0323 2.30
cg06768670 0.0230 2.30
cg03751149 0.0436 2.30
912302987 0.0221 2.30
925109396 0.0442 2.30
923220769 0.0265 2.29
cg06999008 0.0072 2.29
cg05765804 0.0016 2.29
cg05146888 0.0068 2.29
923304464 0.0313 2.29
cg05501426 0.0304 2.29
cg10536898 0.0256 2.28
cg00852603 0.0104 2.28
cg08142858 0.0290 2.28
cg07088950 0.0242 2.28
cg16300556 0.0237 2.28
924530489 0.0151 2.28
920360395 0.0238 2.28
cg05695007 0.0000 2.27
cg06690609 0.0133 2.27
921037935 0.0356 2.27
cg07276534 0.0408 2.27
910514420 0.0368 2.27
921386414 0.0247 2.27
927583996 0.0147 2.27
cg11859982 0.0223 2.27
903217138 0.0099 2.27
927308445 0.0165 2.26
924283027 0.0300 2.26
cg17449969 0.0017 2.26
cg12103951 0.0225 2.26
cg01741372 0.0205 2.25
924412662 0.0058 2.25
cg08789970 0.0218 2.25
cg07241917 0.0075 2.24
cg11231401 0.0090 2.24
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cg02216731 0.0282 2.24
905404233 0.0009 2.24
€g15455084 0.0438 2.24
€g24113266 0.0028 2.23
€g09136878 0.0483 2.23
€cg06693411 0.0339 2.23
cg04419883 0.0316 2.23
cg08266712 0.0429 2.22
€g25826698 0.0333 2.22
€g13788625 0.0241 2.22
cg07212543 0.0114 2.21
cg01500115 0.0127 2.21
cg07674095 0.0164 2.21
€g02992639 0.0379 2.21
917864046 0.0264 2.21
€g17065850 0.0486 2.21
cg01231543 0.0078 2.21
cg07457626 0.0399 2.21
€g13960999 0.0030 2.21
€g23346001 0.0420 2.21
€g20415486 0.0097 2.20
€cg04921315 0.0446 2.20
€g09288218 0.0212 2.20
€g23032184 0.0169 2.20
€g27030655 0.0493 2.19
904561094 0.0186 2.19
€g23829395 0.0161 2.19
€g16812730 0.0370 2.19
€g09405635 0.0135 2.19
911607648 0.0230 2.18
€cg17148876 0.0268 2.18
€g21372451 0.0205 2.18
€g02786073 0.0026 2.18
cg07036914 0.0205 2.18
cgl17222682 0.0175 2.18
€g10676750 0.0163 2.18
€g21938541 0.0087 2.18
€g23898189 0.0472 2.17
€g25291653 0.0097 2.17

452




cg18009621 0.0314 2.17
cg18072038 0.0075 2.17
cg12756504 0.0322 2.17
cg04887066 0.0299 2.17
cg05297956 0.0276 2.16
cg09955084 0.0097 2.16
cg19416462 0.0018 2.16
cg19667811 0.0195 2.16
cg15859311 0.0380 2.16
924737324 0.0333 2.16
cg13352708 0.0000 2.16
cg01876176 0.0432 2.16
cg25120444 0.0062 2.15
cg07904568 0.0266 2.15
cg17718899 0.0211 2.15
cg10799440 0.0423 2.15
922340508 0.0084 2.15
923303188 0.0100 2.15
cg19045293 0.0230 2.15
cg00887936 0.0263 2.15
cg17330252 0.0090 2.15
cg01255021 0.0177 2.15
cg00875989 0.0367 2.15
cg16604233 0.0421 2.14
cg18127481 0.0136 2.14
cg19051045 0.0412 2.14
903209332 0.0273 2.14
902494549 0.0000 2.14
cg13224852 0.0142 2.14
cg18808466 0.0032 2.14
cg17501906 0.0054 2.14
926004771 0.0373 2.13
cg00961415 0.0459 2.13
906292312 0.0470 2.13
cg05938409 0.0208 2.13
cg16360831 0.0456 2.13
cg17425590 0.0129 2.13
926894484 0.0457 2.12
cg09360099 0.0037 2.12
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903416979 0.0408 2.12
cg15529950 0.0105 2.12
921801428 0.0308 2.12
916639311 0.0453 2.12
cg18774692 0.0488 2.12
cg01521274 0.0106 2.12
924839529 0.0484 2.12
914981189 0.0032 2.11
cg13165983 0.0134 2.11
916187635 0.0414 2.11
cg18384588 0.0259 2.11
903990139 0.0233 2.11
904947907 0.0316 2.11
cg00732383 0.0167 2.11
cg13367169 0.0304 2.11
cg12391643 0.0441 2.11
cg17854948 0.0138 2.10
904009441 0.0115 2.10
927520536 0.0369 2.10
cg13578070 0.0300 2.10
cg06167221 0.0208 2.10
cg26843498 0.0270 2.10
cg07109453 0.0085 2.10
911081894 0.0029 2.10
921900073 0.0122 2.10
cg02783887 0.0385 2.10
cg26073885 0.0383 2.10
cg08169794 0.0400 2.10
cg13088598 0.0458 2.10
904994481 0.0333 2.09
cg11074232 0.0040 2.09
922804528 0.0266 2.09
cg01188314 0.0340 2.09
cg01176393 0.0499 2.09
cg12887581 0.0402 2.09
902549890 0.0057 2.09
927492102 0.0145 2.09
cg04476877 0.0485 2.09
cg11782387 0.0000 2.09

454




cg00315239 0.0102 2.08
€g20175390 0.0427 2.08
€g23215587 0.0291 2.08
€g12254517 0.0398 2.08
€cgl17324671 0.0115 2.08
916017889 0.0172 2.08
cg00574206 0.0150 2.08
€g13572093 0.0459 2.08
€cg05393297 0.0267 2.08
cg03779078 0.0398 2.08
€g14585167 0.0082 2.08
cg07528614 0.0206 2.08
€cg06100756 0.0343 2.07
€g20491573 0.0095 2.07
cg07689252 0.0324 2.07
€cg06815243 0.0468 2.07
€g18465834 0.0420 2.07
€cg04958236 0.0056 2.07
€g19260084 0.0028 2.07
€g12157364 0.0362 2.07
cgl17814814 0.0162 2.07
918064468 0.0355 2.07
€g04293770 0.0260 2.07
€g02395590 0.0011 2.07
cgl10722444 0.0445 2.07
911267893 0.0183 2.07
€g24174020 0.0226 2.06
cg07377446 0.0169 2.06
910811426 0.0454 2.06
€g05926722 0.0265 2.06
€g27570984 0.0350 2.06
€g19067025 0.0168 2.06
€cg16733705 0.0297 2.06
€g02279503 0.0183 2.06
cg09772792 0.0155 2.06
€g12705735 0.0164 2.06
€g00049595 0.0063 2.06
€g22699768 0.0238 2.06
910516993 0.0394 2.06
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cg02841651 0.0218 2.06
€g20155782 0.0264 2.05
€g23005405 0.0010 2.05
€g13683667 0.0060 2.05
€g20663365 0.0052 2.05
914068853 0.0421 2.05
€g18552425 0.0225 2.05
cg17392047 0.0089 2.05
€g03898229 0.0263 2.05
€gl7627629 0.0418 2.05
cg04165859 0.0033 2.05
902635625 0.0332 2.05
912511749 0.0164 2.05
€g16589830 0.0122 2.05
cg01657761 0.0471 2.05
912519676 0.0314 2.04
€g17295053 0.0478 2.04
cg07574163 0.0325 2.04
€cg19538115 0.0463 2.04
€cg19137417 0.0429 2.04
€g26330928 0.0202 2.04
€g15200009 0.0230 2.04
€g07929700 0.0061 2.04
€g27659652 0.0356 2.04
cg08093959 0.0448 2.04
€g21827317 0.0315 2.04
€g11945095 0.0485 2.03
€g18371836 0.0422 2.03
901425188 0.0376 2.03
€g12516875 0.0362 2.03
€g26817755 0.0129 2.03
cgl1787176 0.0094 2.03
€cg04208435 0.0246 2.03
€cg10888138 0.0485 2.03
cg07338464 0.0002 2.03
902431531 0.0107 2.02
906620117 0.0472 2.02
€g18999419 0.0015 2.02
€g19719930 0.0219 2.02
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cg00593773 0.0337 2.02
€g09265876 0.0335 2.02
cg05420143 0.0247 2.02
€g16520685 0.0230 2.02
€g26566927 0.0137 2.02
€g26334358 0.0157 2.02
€g17852249 0.0219 2.02
€g26655790 0.0036 2.02
€g12308407 0.0335 2.01
cgl6477611 0.0272 2.01
cg00165078 0.0257 2.01
€g22209723 0.0174 2.01
cg06770163 0.0426 2.01
€g18684879 0.0434 2.01
€cg04872675 0.0269 2.01
€cg17882587 0.0279 2.01
cg00401691 0.0094 2.01
€cg04539515 0.0012 2.01
cg05057794 0.0331 2.01
910083258 0.0312 2.01
cg06446408 0.0443 2.01
cg01576275 0.0486 2.01
905664352 0.0495 2.01
€g26089705 0.0106 2.01
€g27230594 0.0355 2.01
€g26823762 0.0395 2.01
€g24647506 0.0462 2.01
cg08100069 0.0289 2.01
€gl7762554 0.0426 2.01
902988117 0.0173 2.01
€g15915361 0.0305 2.00
cg07236204 0.0221 2.00
911921111 0.0132 2.00
€g10539700 0.0115 2.00
€g16901566 0.0281 2.00
€g12864592 0.0154 2.00
912917153 0.0191 2.00
€g27167562 0.0183 2.00
€g17330093 0.0377 2.00
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cg17083099 0.0206 2.00
€g20770409 0.0190 2.00
cg08844698 0.0041 2.00
€g23424136 0.0035 2.00
€g12962078 0.0384 2.00
€g10400390 0.0154 2.00
cg03654329 0.0205 2.00
cg00159987 0.0177 2.00
€g26627705 0.0211 2.00
€g17662941 0.0023 2.00
€g15439725 0.0290 2.00
€cgl17209471 0.0274 1.99
€cg05808783 0.0230 1.99
€g23398487 0.0371 1.99
€g22984417 0.0261 1.99
€g26435575 0.0089 1.99
cg01098234 0.0307 1.99
cg01577029 0.0195 1.99
€cg11508001 0.0026 1.99
€g11999571 0.0077 1.99
cg03683166 0.0476 1.99
€g23733394 0.0267 1.99
€g15871086 0.0256 1.99
€g26014723 0.0395 1.99
cg13373343 0.0443 1.99
€g21040094 0.0329 1.99
cg05617678 0.0488 1.99
€g26826350 0.0054 1.99
€cg03517250 0.0460 1.99
€g19404835 0.0437 1.98
cg08841613 0.0446 1.98
€cg20706468 0.0249 1.98
€g21733531 0.0453 1.98
cg08482465 0.0303 1.98
cg07704235 0.0367 1.98
901695994 0.0343 1.98
€cg01353941 0.0170 1.97
€g16075266 0.0342 1.97
€g22695729 0.0371 1.97

458




cg00427834 0.0461 1.97
cg16010163 0.0074 1.97
914265502 0.0379 1.97
909128377 0.0338 1.97
cg00211115 0.0151 1.97
cg11793759 0.0199 1.97
cg00501542 0.0050 1.97
cg06691343 0.0496 1.97
cg18640444 0.0163 1.97
919220930 0.0328 1.97
cg05616444 0.0292 1.97
cg15556591 0.0421 1.97
904830440 0.0344 1.97
920102639 0.0433 1.96
cg06093861 0.0427 1.96
923808165 0.0283 1.96
cg03788465 0.0157 1.96
923314826 0.0426 1.96
cg11718868 0.0202 1.96
920748132 0.0270 1.96
cg07920376 0.0068 1.96
cg03086399 0.0184 1.96
902260710 0.0090 1.96
913230208 0.0035 1.96
cg18192155 0.0435 1.96
cg06120359 0.0103 1.96
cg10446107 0.0040 1.96
923792934 0.0252 1.96
900624589 0.0359 1.95
926190835 0.0340 1.95
cg07310849 0.0047 1.95
905228110 0.0493 1.95
cg16435580 0.0447 1.95
cg07102210 0.0105 1.95
cg04843461 0.0016 1.95
cg16573726 0.0083 1.95
923706819 0.0099 1.95
cg04114544 0.0200 1.95
cg06553058 0.0100 1.95
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924148931 0.0348 1.95
cg17830067 0.0399 1.94
cg18512352 0.0441 1.94
926656947 0.0299 1.94
cg08614082 0.0362 1.94
925927215 0.0116 1.94
cg07319459 0.0116 1.94
926254916 0.0063 1.94
cg13910174 0.0302 1.94
cg06882533 0.0361 1.94
cg00578511 0.0098 1.94
cg06772742 0.0212 1.94
cg04212340 0.0070 1.94
923111488 0.0043 1.94
923050394 0.0004 1.93
927470047 0.0179 1.93
cg06718920 0.0369 1.93
cg05327596 0.0184 1.93
923068558 0.0082 1.93
cg17452365 0.0185 1.93
cg18208185 0.0452 1.93
cg00901878 0.0253 1.93
cg14550153 0.0481 1.93
915208267 0.0104 1.93
906971092 0.0093 1.93
904092437 0.0223 1.93
914299157 0.0183 1.93
924634009 0.0207 1.93
925664813 0.0463 1.93
cg02826078 0.0146 1.93
cg08131184 0.0300 1.93
925885684 0.0340 1.93
919689506 0.0173 1.93
923305899 0.0111 1.92
cg11744631 0.0123 1.92
905269246 0.0305 1.92
920681798 0.0245 1.92
924929538 0.0463 1.92
cg07913430 0.0460 1.92
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