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Abstract: The growing trend for women to postpone childbearing has resulted in a dramatic increase
in the incidence of aneuploid pregnancies. Despite the importance to human reproductive health,
the events precipitating female age-related meiotic errors are poorly understood. To gain new
insight into the molecular basis of age-related chromosome missegregation in human oocytes, we
combined the transcriptome profiles of twenty single oocytes (derived from females divided into
two groups according to age <35 and ≥35 years) with their chromosome status obtained by array
comparative genomic hybridization (aCGH). Furthermore, we compared the transcription profile
of the single oocyte with the surrounding cumulus cells (CCs). RNA-seq data showed differences
in gene expression between young and old oocytes. Dysregulated genes play a role in important
biological processes such as gene transcription regulation, cytoskeleton organization, pathways
related to RNA maturation and translation. The comparison of the transcription profile of the oocyte
and the corresponding CCs highlighted the differential expression of genes belonging to the G
protein-coupled receptor superfamily. Finally, we detected the loss of a X chromosome in two oocytes
derived from women belonging to the ≥35 years age group. These aneuploidies may be caused by
the detriment of REEP4, an endoplasmic reticulum protein, in women aged ≥35 years. Here we
gained new insight into the complex regulatory circuit between the oocyte and the surrounding
CCs and uncovered a new putative molecular basis of age-related chromosome missegregation in
human oocytes.
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1. Introduction

An oocyte’s competence is related to its ability to complete meiotic maturation, undergo fertilization
and sustain embryonic development [1–3]. The complex relationship between oocyte, endocrine
system and cumulus oophorus cell complex (COC) is postulated to be important for the acquisition of
competence [4]. In fact, the cumulus cells (CCs) modulate the transcriptional activity of the oocyte
genome and support the cytoplasmatic maturation and the meiotic arrest of the oocyte by calcium
and an elevated level of cyclic adenosine monophosphate (cAMP) [5–8]. In addition, the oocyte
releases, through gap junctions, growth factors that promote CC differentiation and proliferation,
preventing their transition to mural granulosa cells [7,9]. In the last few decades, the average age
of first-time mothers has increased worldwide, essentially due to social and economic factors. In
addition to progressive decay in the number of ovarian follicles, the decline in female fertility has
been associated with more advanced female age. In the context of assisted reproductive treatment
(ART), this phenomenon poses a serious medical problem because chromosome missegregation and
aneuploidy increase with age, leading to infertility and miscarriage [10–13]. A few trisomies (13, 18
and 21) and a monosomy (X chromosome) are capable of surviving to term, resulting in newborns with
congenital defects and cognitive impairment [14,15]. Experimental data indicates that the aneuploidy
rate in the oocytes of women under 25 years old is about 5%, 10–25% in the early 30 s and increases to
50% in women over 40 years [16–19].

Two mechanisms are mainly responsible for aneuploidy in human oocytes. The first involves
the non-disjunction of entire chromosomes. The second implicates the premature division of sister
chromatids, upon completion of the first meiotic division, followed by random segregation [19,20].
Cohesin plays a pivotal role in ensuring correct chromosome segregation during meiotic division.
The meiotic core cohesin complex is composed of four subunits: two structural maintenance of
chromosomes (SMC) subunits, called SMC1B and SMC3, and two non-SMC subunits, called STAG3
and REC8. Oocytes are considered inactive transcriptional cells but they store large quantities of
mRNA and proteins for months and years in an inactivated form. Thus, the observation that cohesion
is almost exclusively dependent on prenatally synthesized cohesin raises the possibility that the long
meiotic arrest of oocytes facilitates a deterioration of cohesion, leading to age-related increases in
aneuploidy [21,22].

A number of strategies for evaluating oocyte quality have been proposed, including assessing
oocyte cytoplasm, the surrounding CCs or the first polar body, but unfortunately these methods
provide little information on oocyte competence. The analysis of transcriptome profiling of human
oocytes is an alternative and interesting approach. In animal models, it has been observed that oocytes
from young vs. old mice contain 5% differentially expressed genes [23]. Furthermore, a substantial
difference in the transcriptional level has been detected between younger and older human oocytes,
possibly contributing to a decrease in oocyte quality [24].

It has been suggested that the transcriptome profiles of CCs and oocytes could reflect the
developmental potential for successful fertilization and embryo development [25–30]. However, little
is known about the complex interplay between genes expressed in oocytes and the surrounding CCs
and their relationship with the genome integrity of the oocytes. We sought to identify novel molecular
markers of age-related aneuploidy that could be used for non-invasive screening. To this aim, we
compared the transcriptome profiles (obtained by RNA-seq) of single oocytes derived from young
(<35 years) and older women (≥35 years) in search of specific pathways critical for oocyte function. In
addition, these profiles were compared with those obtained by the corresponding CCs. Dysregulated
genes might expose the molecular basis underlying aneuploidy; thus, this genome-wide data was then
related to chromosome status.
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2. Results

2.1. Differentially Expressed Genes in Relation to Age and Genome Integrity of Single Oocytes

In order to determine the effect of oocyte age on the human transcriptome, we analyzed the gene
expression profiles of 20 single oocytes derived from 20 women subdivided into two age groups: <35
(9 oocytes) and ≥35 years (11 oocytes). Because different hormonal treatments did not affect gene
expression (data not shown), RNA-seq data were pooled. Based on results of RNA sequencing, oocytes
displayed gene expression dysregulation. In fact, 1852 genes were identified as differentially expressed
genes (DEGs) in age group <35 vs. ≥35 (Table S1). Transcriptome changes can be observed in volcano
plots reported in Figure 1A.

Figure 1. Gene expression profiles of single human oocytes. (A) A total of 1852 genes were differentially
expressed in age group <35 vs. ≥35 years. Volcano plot of gene expression changes in oocytes <35 vs.
≥35 years. The x-axis displays the log2 fold change value and the y-axis corresponds to the negative
logarithm to the base 10 of the t-test p-values. The black dots correspond to genes with no significant
difference, the red dots represent dysregulated genes with a range of values with p < 0.05 and the green
dots are significant with p < 0.05 (adjusted p-values). (B) GO term enrichment analysis of biological
processes that were significantly over-represented when considering DEGS in oocytes <35 vs. ≥35
years. In particular, pathways related to gene transcription, apoptosis, cytoskeleton organization and
to mRNA maturation and translation were over-represented. (C) GO term enrichment analysis of
biological processes that were significantly over-represented in genes expressed exclusively in oocytes
<35 years. (D) GO term enrichment analysis showed that the “G-protein coupled receptor signalling
pathway” (GO:0007186) was significantly over-represented in genes expressed exclusively in oocytes
≥35 years. (E) Heat map of cohesin genes differentially expressed when oocytes <35 vs. ≥35 years were
compared. Their fold change ranges from −1 to +4. The expression of SMC1B and MAU2 increased
whereas ESCO1, ESCO2, ESPL1, SMC1A and STAG3 genes decreased in the ≥35 years age group. (F)
Array comparative genomic hybridization analysis in 20 oocytes from women ranging from 19 to 42
years old. We identified the loss of the X chromosome in two subjects belonging to the ≥35 years
age group.
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To establish the biological significance of DEGs, an overrepresentation test was performed by
gene ontology (GO) enrichment analysis. The biological processes regarding gene transcription
such as “regulation of transcription,” (GO:0006355 and GO:0006351) and “positive regulation of
apoptotic process” (GO:0043065) were over-represented (Figure 1B). Other pathways significantly
over-represented belonged to biological processes related to mRNA maturation and translation, in
utero embryonic development and cytoskeleton organization (Figure 1B). Furthermore, RNA-seq
data revealed that 34 and 117 genes were exclusively expressed in the <35 and ≥35 years age groups,
respectively (Tables S2 and S3). “G-protein coupled receptor signaling pathway” (GO: 0007186) was
the most frequently represented biological process in both groups (Figure 1C,D). The GO:0007186
pathway includes five genes (OR4C13, OR52K2, OR10J3, OR10V1 and TRHR) and ten genes (ADRA2C,
CCL11, GPR55, OR4K15, OR6P1, OR8D4, OR51S1, OR56A5, TAAR5 and TAS2R16) in the <35 and ≥35
age groups, respectively. It is worth noting that there is no overlap between the two age groups.

Recent data have highlighted the contribution of the cohesin complex in the correct chromosome
segregation of meiotic chromosomes [21,22]. As no biological process related to sister chromatid
cohesion was identified through GO analysis in the oocyte transcriptome, we performed a manual
examination of DEGs searching for cohesin genes. Seven genes, ESCO1, ESCO2, ESPL1, MAU2, SMC1A,
SMC1B and STAG3, were identified as belonged to the cohesin pathway. Their fold change ranged
from −1 to +4. We found that the level of ESCO1, ESCO2, ESPL1, SMC1A and STAG3 genes decreased
in the ≥35 years age group, whereas both SMC1B and MAU2 increased, though their differences were
not statistically significant (Figure 1E).

Finally, the genome integrity of the 20 oocytes was analyzed by array comparative genomic
hybridization (aCGH). We detected the loss of the X chromosome in two oocytes derived from two
subjects belonging to the ≥35 years age group (Figure 1F).

2.2. Interplay between Oocytes and Surrounding CCs

Next, we performed the RNA-seq of CCs. We found no significant difference in gene expression
between CCs derived from <35 and ≥35-year-old females (data not shown). Instead, quantitative
comparison of gene levels between single oocytes and the corresponding CCs revealed thousands of
DEGs (Figure 2A,B and Tables S4 and S5).

GO enrichment analysis revealed many pathways in oocytes vs. CCs in the <35 and ≥35 years
groups. The biological function with the greatest number of annotated genes was related to gene
transcription regulation (GO:0000122, GO:0006355, GO:0045944, GO:0006366; GO:0045892, GO:0045893).
In addition, other pathways included DNA repair (GO:0006281), mitotic nuclear division (GO:0007067)
and cell cycle (GO:0007049) (Figure 2C,D).

Oocytes cannot grow isolated from their surrounding CCs, although limited development is
possible when in co-culture with soluble factors from CCs [31]. The signalling between the oocyte and
the corresponding CCs is mediated by gap junction channels and receptors on oocyte membranes [32].
We therefore used “PANTHER GO-slim” for the classification by molecular function and biological
process of both exclusively expressed genes and DEGs, with particular attention to receptor activity
(GO:0004872). The analysis of genes exclusively expressed in oocytes from the <35 and ≥35 years age
groups allowed us to identify 3 and 11 genes coding for receptors respectively. All (3/3 in oocytes
<35 years) or most of them (7/11 in oocytes ≥35 years) are members of the G protein-coupled receptor
superfamily (GPCR, Tables S6 and S7). Next, we focused on DEGs. Twenty genes (2.5% of DEGs) coding
for receptors were significantly more expressed in oocytes <35 years (Figure 2E, Table S8). Though
many genes belong to the GPCR superfamily, other genes, such as FZD3, BMPR2, MCAM, GRM4,
GRM6 and REEP4, play a highly specialized role. FZD3 encodes a receptor for Wnt proteins. BMPR2
codes a receptor for the TGF-β superfamily. MCAM encodes a surface receptor that triggers a transient
increase in the intracellular calcium concentration. GRM4 and GRM6 are linked to the inhibition of
the cyclic AMP cascade, whereas REEP4 encodes a microtubule-binding protein required to ensure
proper cell division. Twenty-seven genes (3.3% of DEGs) coding for receptors were significantly more
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expressed in oocytes from the ≥35 years group (Figure 2F and Table S9). Again, many are members of
the GPCR superfamily. Of note, LGR4 is a receptor that activates the Wnt pathway, whereas CACNG2
regulates the trafficking and gating properties of AMPA-selective glutamate receptors (AMPARs).
RNA-seq data was validated by quantitative RT-qPCR (Figure 3) and Pearson correlation analysis
showed that RNA-seq and RT-qPCR data were significantly associated (r = 0.94).

Figure 2. Interplay between oocyte and the surrounding CCs. (A) Volcano plot of gene expression
changes in oocytes vs. CCs <35 years. (B) Volcano plot of gene expression changes in oocytes vs.
CCs ≥35 years. (C) GO term enrichment analysis of biological processes that were significantly
over-represented in oocytes vs. CCs <35 years. The pathways with the greatest number of annotated
genes were related to gene transcription regulation. (D) GO term enrichment analysis of biological
processes that were significantly over-represented in oocytes vs. CCs ≥35 years. The pathways with
the greatest number of annotated genes were related to gene transcription regulation, mitotic nuclear
division, cell cycle, and DNA repair. (E) Classification by molecular function of DEGs in oocytes <35
years according to PANTHER GO-slim. A total of 2.5% of DEGs (twenty genes) coded for receptors
and were significantly more frequently expressed in oocytes <35 years. (F) Classification by molecular
function of DEGs in oocytes ≥35 years according to PANTHER GO-slim. A total of 3.3% of DEGs
(twenty-seven genes) encoded for receptors and were significantly more frequently expressed in oocytes
from the ≥35 years age group.

To investigate the effect of REEP4 down-regulation (as occurs in oocytes ≥35 years), primary
normal human fibroblasts were treated with RNAi against REEP4 and its effect was evaluated 48 h
after the treatment. Western blots showed that a specific inhibition of REEP4 synthesis was obtained.
No decrease in REEP4 expression was observed with negative control RNAi (Figure 4A).

In addition, REEP4 silencing induced chromosome aneuploidy with a frequency of 12% (Figure 4B).
In order to investigate the expression of REEP4 during in vitro aging, we used two fibroblast cell lines,
NIG (male) and GM08447 (female) at different passages of cell culture progression. At an early passage,
RT-qPCR results showed that both cell lines displayed high levels of REEP4, whereas its expression
decreased during in vitro progression (Figure 4C).
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Figure 3. RNA-seq data validation. A subset of seven genes, BMPR2, CACNG2, FZD3, GRM4, GRM6,
LGR4 and REEP4, was validated in three technical replicates by RT-qPCR. These genes were chosen
because they showed differential expression between oocytes <35 vs. ≥35 years. In addition, they are
involved in important pathways for oocyte development and function (see Result section). Error bars
represent standard deviation. * p < 0.05.

Figure 4. Effect of REEP4 depletion in human primary fibroblasts. (A) Western blotting showing the
downregulation of REEP4 in human fibroblasts treated with 20 nM of smart pool siRNA (3) when
compared with untreated (1) and mock siRNA-treated cells (2). (B) REEP4 silencing (3) led to high
frequency of aneuploidy cells when compared with untreated (1) and mock siRNA-treated cells. (C)
The expression of REEP4 was analyzed in three independent biological replicates of NIG (young and
old) and GM08447 (young and old) cell lines. It was higher in young (p8 and p10 for NIG and GM08447,
respectively) than in old fibroblasts (p28 and p31 for NIG and GM08447, respectively). Error bars
represent standard deviation. * p < 0.05.
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3. Discussion

To date, there are very few data on the human oocyte transcriptome, with most obtained from
older women or patients undergoing assisted reproduction [33,34]; only rarely has it been possible
to analyze fresh oocytes (MII). In order to obtain new insight into the role of age in oocyte quality
and the presence of meiotic error, we performed our analysis in fresh oocytes (MII derived from 20
women subdivided into two age groups). This selection permits us to detect a considerable difference
in gene expression between the young (<35 years) and the older (≥35 years) age groups. In fact, we
found that 1852 genes were dysregulated. However, since it has been shown that oocyte transcripts
display changes in polyadenylation [35–37], we cannot exclude that some transcripts have been missed
using our approach. Interestingly, several of the genes showing altered expression belong to cellular
processes such as regulation of gene transcription, control of the apoptotic process, cytoskeleton
organization and pathways related to mRNA maturation and translation. Previous studies performed
in mature MII oocytes that did not fertilize after IVF-ICSI identified biochemical pathways very similar
to those reported in this study [18,24,38]. Our data further support the notion that the gene expression
profile changes with aged oocytes. The finding that pathways important for oocyte survival are affected
allows us to hypothesize that these transcripts could be potential markers of oocyte quality. Further
investigation will clarify this aspect.

In addition to DEGs, we found that young and older oocytes differ regarding the expression of
genes uniquely expressed in each sample group. GO enrichment analysis shows that genes related to
the GPCR pathway were significantly over-represented. It is worth noting that we identified the same
pathway when transcriptome data was analyzed by the “PANTHER GO-slim” for the classification
by molecular function with specific interest in the receptor activity. GPCRs are the largest family of
cell-surface receptors, playing a pivotal role in membrane-initiated signaling processes, including
immune responses, cardiac function, neurotransmission and metabolism. Beyond somatic cells, GPCRs
are also expressed by human, rodent, Xenopus and Huoyan goose oocytes [39–42]. GPCRs are required
to maintain high levels of cAMP in the oocytes and to prevent oocyte maturation. The role of GPCRs is
further supported by the observation that oocytes defective for GPCRs display leaky meiotic arrest
and premature re-entry into the cell cycle [43,44]. Our transcriptome profiles confirm that GPCRs are
expressed in human oocytes but pinpoint that they are also dysregulated in young and old oocytes,
providing a molecular marker of oocyte quality associated with age.

The interaction of an oocyte with its CCs is important for oocyte development and CCs provide
environmental signals and metabolic support [45]. We found no significant difference in transcriptome
profiles of CCs derived from young and old females. This observation indicates that likely gross
alterations in gene expression of CCs are not tolerated, highlighting the importance of CCs for
oocyte development. This notion is supported by the finding that CCs provide nutritional and
metabolic support for the oocyte and intimate association with CCs is essential for oocyte survival
and development [4,45]. This does not mean that poor quality of oocytes is tolerated more than poor
quality of CCs. In fact, we cannot exclude that our results are biased because the oocyte transcriptome
came from a single cell, instead of the averaged expression of many CCs, or because transcription
in CCs is much more dynamic than the oocyte. The peculiar structural organization of CCs around
the oocyte favours their continuous interaction. In fact, oocyte-secreted factors (OSFs) contribute to
promoting the proliferation and differentiation of CCs and oocyte maturation and their transcription
is influenced by age [46]. The interplay between oocyte and the surrounding CCs is mediated by
oocyte membrane receptors. In addition to GPCR members, we identified several dysregulated genes
coding for receptors. For example, FZD3 and LGR4 are involved in the activation of the Wnt/β-catenin
pathway implicated in ovarian development, oogenesis, and early embryonic development [47,48].
Recently, it has been shown that FZD3 and LGR4 play a role in regulating follicular development and
oocyte maturation [49,50].

Meiotic cohesin has a pivotal role in correct segregation of chromosomes in meiosis [51–53].
We found that ESCO1, ESCO2, ESPL1, SMC1A and STAG3 genes decreased in oocytes ≥35 years
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though with no significant differences. In addition, RNA-seq data showed that the REEP4 gene
is down-regulated in oocytes ≥35 years. REEP4 encodes an endoplasmic reticulum (ER) protein
essential for sequestering nuclear envelope components away from chromatin, thereby contributing
to proper cell division [54]. We showed that the silencing of REEP4 caused chromosome aneuploidy
in human primary fibroblasts and its expression decreased during in vitro aging. These findings are
very interesting because among the 20 oocytes we identified chromosome imbalance, the loss of an
X chromosome, in two oocytes ≥35 years, with an aneuploidy rate of 18%. The aneuploidy rate in
oocytes shows great variation, from 2.8%, 18% in our study, to 65% [55]. These differences may be due
to several factors including the number of oocytes analyzed, the genetic background of the donors
and the type of cell analyzed. We speculate that REEP4 function is maintained in both meiotic and
mitotic cells and that the detrimental REEP4 in older oocytes interferes with the clearing of organelle
membrane from chromosomes, leading to chromosome aneuploidy. The loss of an X chromosome is
associated with Turner syndrome (45, X), the only viable monosomy in humans. In addition, the loss
of X chromosome is the most frequent missegregation event in humans. In fact, its loss occurs in about
8% of human spontaneous abortions and this frequency remains constant over time [56,57].

This observation suggests that specific chromosome abnormalities could be associated with the
alteration in mRNA transcripts. We found that detrimental REEP4 leads to chromosome imbalance in
human primary fibroblasts. This finding allows us to hypothesize that REEP4 could also play a role in
correct meiotic chromosome segregation and further studies will address this issue.

However, we cannot exclude that small changes in meiotic cohesin gene expression may contribute
to aneuploidy. Taken together, our data show significant differences between the young and old
oocytes in transcriptional profiles of genes involved in the central biological functions of oocytes.
Furthermore, we identify a new putative mechanism responsible for chromosome imbalance in old
oocytes suggesting a molecular basis for the increase in age-associated aneuploidy.

4. Materials and Methods

4.1. Study Population and Ethical Approval

Twenty healthy women undergoing in vitro fertilization (IVF) treatment for tubal or male factors
were enrolled in this study. They were 19–42 years old with an antral follicular count (AFC) 12.2
± 4.7 and 12 ± 4.5 and a body mass index (BMI) 21.6 ± 2.4 and 23.3 ± 4 for <35 and ≥35 years old,
respectively (Table S10). All oocyte donors were Caucasian, non-smokers and had no evidence of
systemic or reproductive medical conditions. In addition, they tested negative for HIV, both hepatitis
C and B and sexually transmitted diseases. All subjects undergoing a hormone-stimulated cycle were
administered a gonadotrophin releasing hormone (GnRH) agonist (Enantone; Takeda, Tokyo, Japan).
Ovarian stimulation was performed by administering recombinant FSH (Gonal-F; Merck) alone or
in combination with human menopausal gonadotrophin (HMG) (Menopur; Ferring) or recombinant
LH (Luveris, Merck) at a dose of 112.5–300 IU daily, and ovulation was induced with 250 mg/0.5
mL recombinant human chorionic gonadotrophin (rHCG) (Ovitrelle; Merck).Thirty-six hours after
rHCG administration, oocyte pick-up was performed and obtained COC were stored in IVF medium
(Vitrolife) prior to denudation. CCs were removed from donated COC by fine needle cutting and
corresponding oocytes were enzymatically denuded by brief exposure to 80 IU/mL hyaluronidase
(Vitrolife), followed by mechanical denudation. The zona pellucida was also removed by brief exposure
to a solution of 60 IU/mL Pronase (Sigma) in PBS. CCs and oocytes were collected in 2–3 µL of PBS and
individually stored at −20 ◦C.

Evaluation of both oocyte and COC quality was based on their morphological appearance. In
particular, as previously suggested [58], for the oocytes the following parameters were considered by
light microscopy; rounded, regular shape; clear, moderately granular cytoplasm; a narrow perivitelline
space; and an intact, colorless zona pellucida. Using these criteria, 20 MII oocytes and the surrounding
CCs were included in this study in the period between May 2016 and June 2017. Oocytes and CCs



Int. J. Mol. Sci. 2020, 21, 1934 9 of 15

were divided into two experimental groups based on the women’s age: <35 years (9 oocytes) and ≥35
years (11 oocytes).

Ethical approval for the study was obtained by the local Ethical Committee CEAVNO. All women
included in this study gave informed consent.

4.2. Cell Culture

Normal human primary fibroblasts, named NIG, derived from a Caucasian boy as described
previously [59], were used for investigating the effect of REEP4 silencing on chromosome number.
In addition, the GM08447 fibroblast cell line (purchased from Coriell Institute, Camden, NJ, USA),
established from a young Caucasian woman, was used to study the expression of the REEP4 gene
during in vitro aging.

Cells were grown in Dulbecco’s minimal essential medium supplemented with 100 U/mL
penicillin, 0.1 mg/mL streptomycin and 1% l-glutamine and 10% fetal calf serum in a humidified 5%
CO2 atmosphere.

4.3. siRNA Treatment and Cytogenetic Analysis

Smart pool siRNA against REEP4 and mock siRNA were purchased from Dharmacon (GE
Healthcare, Lafayette, CO, USA). siRNA treatment and cytogenetic analysis were performed as
previously described [60–62]. Human primary fibroblasts (at 40–60% confluence) were transfected
with 20 nM REEP4 siRNA by using Oligofectamine Reagent (Invitrogen Corporation, Carlsbad, CA,
USA). Cells were analysed for aneuploidy 48 h post-transfection. Colcemid was added to the cultures
for 90 min, followed by a 20-min incubation in 0.075 M KCl at 37 ◦C. One hundred metaphases were
analysed. Chromosome aneuploidies were visualized by staining slides in Giemsa stain and detected
by direct microscope visualization.

4.4. Western Blotting

Whole protein extracts from human fibroblast cells were resuspended with lysis buffer and protein
concentration was estimated by the Bradford Protein Assay (Thermo Fisher Scientific, Waltham, MA,
USA). Proteins, 60 mg per lane, were separated by SDS-PAGE, transferred to nitrocellulose membranes
(Amersham) and incubated with the REEP4 (Abcam, Cambridge, UK) primary antibody. After removal
of the unbound primary antibody, the membrane was incubated with secondary antibody-peroxidase
conjugate (Sigma-Aldrich, Saint Louis, MO, USA), processed for detection by chemiluminescence
(Amersham, GE Healthcare, Lafayette, CO, USA) and imaged on Biomax film (Sigma-Aldrich). Actin
antibody was used as internal control.

4.5. Isolation of both DNA and RNA from Oocytes

Extraction of both DNA and RNA from single oocytes were achieved with the use of Nucleospin
kit (Macherey-Nagel, Dure, Germany), according to the manufacturer’s instruction. Nucleic acid
integrity and concentration were assessed using a Genova Nano spectrophotometer.

4.6. RNA Sequencing

RNA sequencing (RNA-seq) was performed on twenty oocytes and the corresponding twenty
CCs as previously described [60,63,64] with minor modifications. A single library was produced for
each sample. In this way, we generated twenty libraries for both oocytes and CCs. Libraries were
obtained using the Ovation SoLo RNA-seq system (NuGEN, Redwood, CA, USA). The poly-A mRNA
was fragmented and every purification step was performed using 1X Agencourt AMPure XP beads.
Libraries were processed with Illumina cBot for cluster generation on the flowcell and sequenced on
single-end mode on HiSeq 2500 (Illumina, Cambridge, UK). The CASAVA 1.8.2 version of the Illumina
pipeline was used to process raw data for both format conversion and de-multiplexing. In order to
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perform the analysis of differentially expressed genes, the quality-checked reads were processed by
the TopHat version 2.0.0 package (Bowtie 2 version 2.2.0) as FASTQ files [65–67]. All samples have a
sequencing quality average Q30 ≥ 93%. The number of reads per sample are shown in Table S11.

Reads were mapped to the human reference genome GRCh37/hg19. Only protein-coding genes
were considered and gene level expression values were determined by read per kilobase of exon per
million fragments mapped (RPKM). All genes with RPKM > 1 were designated as expressed. To reduce
computation time without affecting the ability of detecting differentially expressed genes, we removed
genes with very low expression that we arbitrarily fixed at ≤1 RPKM from the analysis. The power for
detecting differential expression in genes with less than 1 RPKM is very low. The fold discovery rate
(FDR) was calculated according to the Benjamini–Hochberg procedure as follows: (a) for a given α

find the largest k such that P(k) ≤ (k/m)α; (b) All H(i) for i = 1,...,k were considered significant [68].
RNA-seq data are available on NCBI (SRP156824) DataSets.

4.7. Pathway Analysis and Function

Genes differentially expressed in oocytes were analyzed for biochemical pathways using Database
for Annotation, Visualization and Integrated Discovery (DAVID) v6.8 (https://david.ncifcrf.gov).

The Panther database was used for gene classification by molecular function, biological process
and cellular component (http://www.pantherdb.org).

4.8. cDNA Synthesis and Quantitative Real-Time PCR (RT-qPCR)

RNA-seq data was validated by RT-qPCR. cDNA was synthesized with SuperScriptTM II reverse
transcriptase using oligo dT (Thermo Fisher Scientific, Waltham, MA, USA). PCR analyses were
performed using Rotor Gene 3000 (Corbett). We pooled cDNA from subjects aged <35 and ≥35 years
and RT-qPCR solutions were prepared using the same amount of cDNA for each sample. Reactions
were run in triplicate and normalized with respect to HPRT. Primers used for mRNA expression
analysis are listed in Table S12.

4.9. Array Comparative Genomics Hybridization

Array comparative genomics hybridization (aCGH) was performed as recommended by the
Agilent Agilent Oligonucleotide Array-Based CGH for Single Cell Analysis Enzymatic Labeling
(Revision A1, August 2015) protocol for single cell analysis with slight modifications.

Briefly, the DNA extracted from the oocytes for each 8x array slide was dried in a lyophilizer and
re-suspended in 2.5 µL of PBS. The DNA was amplified by the Rubicon PicoPlex WGA kit. Next, the
protocol for DNA amplification was followed as recommended by Agilent.

In parallel, eight control reference female DNAs from Agilent (included in the kit SureTag
Complete DNA Labeling Kit) for each array slide were amplified with the same Rubicon WGA kit
as recommended by Agilent’s protocol. The eight amplified reference DNAs were pooled. The total
amplified reference DNA was sufficient for up to 42 hybridization chambers.

Amplified oocyte and control reference DNAs were then labeled by the SureTag Complete DNA
Labeling Kit as recommended by Agilent’s protocol. Labeled DNAs were purified by the columns
included in the kit and then dried with a lyophilizer. Labeled DNAs were re-suspended in TE according
to the protocol and yield and specific activity were assessed by the nanodrop ND1000 instrument
(Thermo Scientific). Each oocyte labeled DNA was combined with the same volume of a labeled control
reference DNA replicate. Hybridization mixture with Human Cot-1 DNA (Agilent), blocking solution
(provided by the labeling kit) and 2× hybridization solution (Agilent) were prepared and added to the
DNA mixture for each sample.

Hybridization mixtures were applied to a SurePrint G3 Human CGH Bundle, 8 × 60 K slide
(Agilent) according to included manufacturer’s instructions, and hybridization was performed in a
suitable rotating hoven for 16 h, 67 ◦C at 20 rpm. Slides were washed according to manufacturer’s
instructions and slide images were acquired with Agilent’s microarray scanner G2565CA. Features

https://david.ncifcrf.gov
http://www.pantherdb.org
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were extracted using Agilent Feature extraction software version 12.0.2.2. As expected, amplified DNAs
produce high levels of background/noise, so molecular karyotype and percentage of mosaicism were
reconstructed by the use of Agilent’s Genomic Workbench software version 7.0.4.0, with parameters
and algorithms set as recommended in our previous studies [69–71] with the only difference of two
parameters: centralization = off and Fuzzy zero = off. This was chosen due to the nature itself of
the experiment in which a low number of chromosomal changes and variable percentage of mosaics
are expected; the centralization algorithm is used only in the case of an expected high number of
chromosome imbalances and the fuzzy zero algorithm only in the case of an expected high percentage
of mosaicism. Assembly (GRCh37/hg19) was used as the reference human map.

Supplementary Materials: Supplementary Materials can be found at http://www.mdpi.com/1422-0067/21/6/1934/
s1.
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cAMP cyclic Adenosine monophosphate
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DEGs Differentially expressed genes
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FDR Fold discovery rate
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IVF In vitro fertilization
OSFs Oocyte-secreted factors
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Supplementary Table 1. Dysregulated genes in oocytes > 35 vs ≥ 35 years 

 

Gene Log2(Fold_change) 

AGO4 -7,97374 

AAMP -0,44886 

AARS -2,71138 

ABCB10 7,73909 

ABCC4 2,84545 

ABLIM1 -3,87124 

ACAD8 -4,66338 

ACD -4,21424 

ACOX1 5,00936 

ACTB 3,13633 

ACTR1A 3,27874 

ADAM15 -3,80009 

ADAMTS17 3,8264 

ADAMTS2 5,42756 

ADAMTSL5 -4,41511 

ADAT1 -2,37232 

ADCY3 4,31861 

ADPRM -3,83527 

ADRA2B -4,51954 

ADRBK2 2,96731 

AFAP1L2 -2,61539 

AFG3L2 6,77583 

AGFG2 -2,47869 

AGMO 2,44045 

AGPAT6 2,45042 

AHNAK 5,19347 

AIFM1 -5,50938 

AIM1 2,34332 

AK5 -4,89849 

AKAP1 -2,35969 

AKAP11 -2,53262 

AKAP6 -2,59241 

AKIRIN1 3,30715 



AKR1B10 4,22712 

ALAD 3,38698 

ALDH18A1 5,05627 

ALDH1A2 3,72932 

ALDH1B1 -3,87535 

ALDH6A1 3,13812 

ALDOA 4,06089 

ALKBH2 -2,91435 

ALKBH5 -2,04949 

ALOX15 -4,35058 

AMER1 6,81849 

AMIGO1 4,08725 

ANAPC16 2,21896 

ANKH -2,41959 

ANKRD11 -2,41624 

ANKRD13C -6,12993 

ANKRD20A9P 2,17935 

ANKRD26P1 -3,57465 

ANKRD27 2,71401 

ANKRD42 -4,60589 

ANKRD45 3,45211 

ANKS1A 1,8768 

ANO5 5,08031 

ANXA2 6,72055 

AP3S2 3,16727 

APBA1 -3,34168 

APPL2 2,17536 

AQP6 3,83113 

AQP7P1 5,67681 

ARF5 -8,17323 

ARG2 -2,53982 

ARGFX 3,53624 

ARHGAP1 2,34698 

ARHGAP18 3,31486 

ARHGAP19,ARHGAP19-

SLIT1 -3,75279 

ARHGAP20 4,98723 



ARHGAP31 5,60134 

ARHGAP40 6,00191 

ARHGAP42 -2,27685 

ARHGDIA 3,08655 

ARHGEF10 5,06466 

ARHGEF6 2,72985 

ARID3B -2,56855 

ARIH1 -2,04216 

ARL2BP 2,34775 

ARL8B -2,60527 

ARPP19 2,54696 

ARRDC4 4,85559 

ARV1 -2,34711 

ASAP2 -3,2874 

ASB6 -4,52708 

ASF1B 3,39149 

ASPH 4,51542 

ASPHD1 -4,47277 

ASTL 1,81437 

ASTN2 2,42832 

ASUN 0,02324 

ATAD3C -2,42914 

ATF1 -9,14184 

ATF6 2,08756 

ATG2B 2,18167 

ATIC 2,74707 

ATMIN -2,67013 

ATP10B -5,24786 

ATP10D 3,64832 

ATP11B -2,12731 

ATP13A1 2,58856 

ATP1B3 -3,35139 

ATP5F1 -4,44556 

ATP6AP2 3,54298 

ATP6V0A4 6,57705 

ATP6V1C1 -2,36094 

ATP6V1G1 -2,67434 



ATP7A 5,55686 

ATPAF2 -2,08119 

ATRN 5,03211 

ATXN3 4,27278 

ATXN7L2 -5,27082 

AXIN2 -2,46269 

AZIN1 -2,64802 

B2M 3,7269 

B3GALNT2 3,08654 

B3GNT4 -2,09317 

B3GNT6 4,19641 

B3GNT7 -4,91346 

BAG3 1,32592 

BAG4 3,09828 

BAIAP2L2 -2,67016 

BAK1 2,08327 

BANP -0,33057 

BARX2 -2,5201 

BATF2 -5,57949 

BBS5 2,88724 

BCAS2 2,08338 

BCL2L1 -5,33755 

BCL2L11 7,16414 

BCL2L15 2,98425 

BCRP2 -4,00947 

BEND3P3 -3,66419 

BLOC1S2 3,11742 

BMPR2 -2,07557 

BMS1P20 4,29288 

BPNT1 5,07499 

BRK1 6,54081 

BRS3 -0,10433 

BTBD2 -4,05602 

BTBD7 -4,17756 

BYSL -4,75944 

C10orf12 3,01966 

C10orf2 -7,27702 



C10orf32,C10orf32-ASMT 3,04025 

C10orf76 3,68912 

C11orf84 -0,37844 

C12orf49 5,46069 

C12orf75 3,01021 

C14orf1 2,60578 

C14orf2 -3,07824 

C15orf39 1,91093 

C16orf87 4,11966 

C17orf103 3,25043 

C17orf51 3,41053 

C18orf25 -3,21362 

C19orf24 -4,37375 

C19orf57 -6,17988 

C1orf146 4,13564 

C1orf21 -3,31541 

C1orf220 9,70186 

C1orf226 -0,27814 

C1orf233 -4,81991 

C2CD5 -2,4769 

C3orf70 1,98666 

C4orf19 3,1057 

C5orf27 3,581 

C5orf28 4,16642 

C5orf49 2,08269 

C5orf55 2,40936 

C5orf64 3,65564 

C6orf99 9,26506 

C7orf26 2,38443 

C8orf33 4,80106 

C9orf40 -5,20448 

C9orf41 -4,29381 

CA5BP1 2,72347 

CABYR -2,95828 

CACNA1C-IT2 8,4145 

CACNA1H -4,68349 

CACNG2 6,19521 



CACNG7 -3,699 

CALB1 -2,52932 

CALML4 -2,04464 

CALU 3,57689 

CAMK1D -3,8294 

CAMK2N1 4,68777 

CAMSAP1 -3,29447 

CAND1 -3,06362 

CAPN3 5,84781 

CARD6 -3,34501 

CAV2 4,95059 

CBLB 5,51896 

CBR4 2,74156 

CBX8 6,01608 

CC2D1A 3,15651 

CCAR1 -4,251 

CCDC101 -2,05675 

CCDC106 3,01504 

CCDC130 2,28052 

CCDC144B 3,68932 

CCDC159 -3,3168 

CCDC171 -3,31961 

CCDC174 2,65649 

CCDC177 -3,30405 

CCDC43 -5,10119 

CCDC58 2,96209 

CCDC87 -3,42408 

CCDC88A -2,52383 

CCDC9 -6,36409 

CCDC92 4,07536 

CCL28 9,2867 

CCNG1 -3,06017 

CCNT1 -3,43253 

CCNT2 -2,73688 

CCP110 2,24812 

CCRN4L 8,95825 

CD248 2,61087 



CD82 3,73069 

CDC20 2,87453 

CDC25B -2,56632 

CDC42 -2,08746 

CDC42EP4 2,71274 

CDCA4 -4,02687 

CDCA8 5,26469 

CDH3 -2,53361 

CDH9 -5,89485 

CDK5R2 -2,52403 

CDKL1 3,35985 

CDKL2 -3,16053 

CDT1 3,19246 

CELF1 -4,51585 

CELF2 -4,93641 

CENPH -2,49978 

CEP128 2,13404 

CEP152 2,19682 

CEP170B -3,25218 

CFL1 -2,50043 

CHAF1A -1,9964 

CHAMP1 -2,86286 

CHCHD2 -2,37147 

CHD7 -3,44844 

CHD9 8,30692 

CHEK2P2 -3,39501 

CHERP -2,64404 

CHMP2B 3,41958 

CHMP4B -3,8842 

CHMP7 -2,83173 

CHST10 -2,68602 

CHST6 2,49371 

CIART -2,20284 

CIPC 2,16129 

CIRBP -3,318 

CKAP4 -2,13557 

CLCN5 -2,40571 



CLDND1 2,09854 

CLEC2D 4,1219 

CLEC4D 5,5473 

CLN6 -3,15666 

CLPX -3,35389 

CLSTN3 -2,29578 

CMBL 3,1061 

CMKLR1 -3,74722 

CMTR1 -3,15679 

CNBP -2,21191 

CNDP2 -3,28282 

CNN1 2,89058 

CNOT11 -2,0963 

CNTD2 4,54794 

CNTLN 2,55742 

COA1 3,16041 

COA7 -2,25917 

COG3 4,10634 

COIL -4,65936 

COL6A1 6,84192 

COLEC10 9,51205 

COLEC12 -5,69436 

COMMD4 -5,86221 

COMMD9 4,96794 

CORO2A 2,97286 

COX18 6,22676 

COX4I1 -3,61414 

COX5A -2,01894 

COX7A2L -2,03641 

CPLX4 -3,67351 

CPSF4L -7,16011 

CPT2 4,3021 

CRAMP1L -2,67102 

CREB1 -4,30737 

CRIPT 2,65967 

CRMP1 -3,1596 

CRNKL1 3,44022 



CRNN 6,43709 

CROCC 1,26716 

CRTAP -4,26291 

CRX 2,14586 

CRY1 -1,99294 

CRYZL1 -4,87294 

CSE1L -2,23528 

CSF1R -2,28585 

CSTB -2,41945 

CSTF3 -5,22755 

CTAGE5 -4,71197 

CTBP1-AS2 5,6554 

CTC1 3,4646 

CTDSPL2 2,88459 

CTNNB1 2,44194 

CTNND1 -2,01568 

CTRB1 -5,84467 

CTRB2 -4,69151 

CTSC 3,06598 

CTSV 5,58988 

CTTNBP2 -4,65152 

CWC22 -2,67325 

CXXC4 -2,99149 

CYFIP2 -3,06435 

CYLD -2,62409 

CYP1B1 -5,47775 

CYP4A11 2,99508 

CYTH3 -3,09167 

DAD1 -4,01032 

DCAF4L2 5,31958 

DCBLD2 3,33065 

DCC 1,89918 

DCHS2 -3,39925 

DCLRE1C 3,856 

DCP1B 2,46874 

DCTN5 -2,23852 

DCUN1D5 -2,70624 



DDIT4 4,34813 

DDN -1,24915 

DDX18 -2,36272 

DDX23 -2,77365 

DDX50 -2,279 

DDX55 -2,02301 

DECR1 -2,11956 

DEGS1 4,12382 

DEK -2,71009 

DENND4B -5,91513 

DERL2 1,37434 

DFFA 0,23543 

DFFB 4,99707 

DFNA5 5,89053 

DGCR2 -6,63545 

DGKB -2,64911 

DGKQ 1,371 

DHTKD1 4,27599 

DLD -2,69729 

DLG5 3,63349 

DLGAP4 -4,16153 

DLGAP5 3,4506 

DMBT1P1 2,67672 

DMD -5,97064 

DMRTA1 -3,59086 

DMWD -3,81586 

DNAH10 -2,96081 

DNAJB4 -2,7677 

DNAJC1 -2,86266 

DNAJC11 3,49341 

DNAJC16 3,42459 

DNAJC2 -3,38215 

DNM1P46 -3,98101 

DNM2 -4,5808 

DOCK1 -3,63744 

DOCK10 -3,72266 

DPAGT1 4,86369 



DPF2 4,54667 

DPP9 -2,84255 

DPPA5 1,87971 

DPYSL3 5,31669 

DSCC1 -3,57273 

DSP 3,77408 

DTWD2 -2,80277 

DTX3L 3,55015 

DUSP27 -5,70775 

DUSP8 3,81053 

DYNAP 4,57416 

DYNC1H1 3,20664 

DYNLL1 3,09181 

DYSF -4,96549 

EBF1 -2,35764 

EBP 2,419 

EDAR -5,80547 

EEF1G 3,57288 

EEPD1 -3,45262 

EFNB2 2,91337 

EFR3A 2,31578 

EGLN3 4,31817 

EHBP1 4,78142 

EHD2 6,35532 

EIF2S2 2,4269 

EIF3E -2,55218 

EIF3I 2,95761 

EIF3K 2,65487 

EIF4G3 -3,63003 

EIF5A -2,78334 

EIF5A2 4,54957 

ELOF1 -2,98482 

ELOVL2 -4,88546 

ELP4 3,09352 

ENKD1 -1,13777 

ENPP1 -2,73038 

ENPP4 -4,73993 



ENTHD2 -3,64989 

EP400NL -4,25041 

EPAS1 -2,52134 

EPB41L4B 3,18646 

EPB41L5 -2,69606 

EPHA4 2,92257 

EPHB1 2,27253 

EPS15L1 -3,70748 

EPT1 2,48572 

ERAL1 -3,98647 

ERAP2 6,84171 

ERCC3 -3,93164 

ERG -7,08184 

ERI1 3,39667 

ERMP1 -3,07195 

ERP44 -2,88133 

ESRG 2,17512 

ESYT3 3,7717 

ETNK1 3,59202 

EVI5 4,17595 

EWSR1 -2,93113 

EXD1 3,50064 

EXOC3L2 3,8442 

EXOC4 3,72521 

EXOC6B -2,67946 

EXOC7 -5,23746 

EXOSC6 3,37393 

F11R 2,15378 

F2R 3,70484 

F3 4,88833 

F5 4,33158 

FABP5 6,25606 

FADD -5,54247 

FAH 8,47878 

FAHD2A 6,12657 

FAM102A 4,0977 

FAM106A 4,22544 



FAM110C -6,90365 

FAM117A 3,14323 

FAM118A -2,60345 

FAM126B 2,57407 

FAM134A 3,05523 

FAM154A -4,58018 

FAM161A 4,68528 

FAM163B -4,49411 

FAM192A 3,56749 

FAM193A -2,30721 

FAM199X 2,80767 

FAM200A -2,4754 

FAM204A 3,83206 

FAM227A -2,03573 

FAM228A 3,1739 

FAM230B 2,794 

FAM230C 7,77622 

FAM41C -2,08258 

FAM46B -2,66987 

FAM53C -3,50396 

FAM71F2 2,5465 

FAM76B 2,5073 

FAM83B -2,22392 

FAM83E -5,99875 

FAM83H-AS1 2,93517 

FAM96A 3,78852 

FAM98B 4,01845 

FANCF 3,6919 

FANCL -5,94098 

FAR2P2 2,62414 

FBL 2,96895 

FBLIM1 3,29841 

FBLN5 3,395 

FBLN7 2,76806 

FBXL18 3,33197 

FBXO36 -3,95854 

FBXO42 -3,04572 



FBXO48 3,95899 

FBXW12 -2,44606 

FCF1 -3,92051 

FCHSD2 3,34817 

FDX1 3,93445 

FEM1B 2,27554 

FERMT2 -4,36789 

FEZF2 -2,0231 

FFAR4 5,03064 

FGD3 -4,70759 

FGD5 -2,32247 

FGD5P1 6,63716 

FGF5 2,89903 

FH 2,08411 

FIG4 -2,60719 

FIGLA 3,76195 

FKBP14 2,74524 

FLCN 2,16906 

FLJ30403 3,08369 

FLJ31356 3,86645 

FLJ31662 2,21704 

FLJ36777 5,75701 

FLJ42102 2,57917 

FLJ43315 3,35158 

FLJ44635 -2,01606 

FLOT2 -4,01479 

FLRT2 6,47347 

FLT1 5,44636 

FNBP4 -2,14149 

FNDC4 -5,59132 

FNTA 4,69976 

FOLR4 -3,69473 

FOSL1 -4,61197 

FOXD4L5 -3,06178 

FOXK2 -3,12829 

FOXL2NB 4,15875 

FOXQ1 -2,61356 



FOXR1 2,50762 

FOXRED2 -3,30256 

FRMD4B -2,38234 

FRRS1L 3,61796 

FRS3 -2,67135 

FRYL -3,31057 

FTH1 2,7078 

FTL -2,91821 

FUCA1 -2,09573 

FUT4 -4,28531 

FXR1 5,96264 

FYCO1 -3,89655 

FZD10-AS1 5,33614 

FZD3 -2,33564 

G3BP1 -3,69 

G6PD -6,13275 

GABARAPL1 2,01713 

GALNT15 2,80673 

GALNT3 -2,35463 

GAPDH 8,67235 

GAREM 3,14161 

GARS -3,0564 

GAS2L3 2,4204 

GAS6-AS2 2,02687 

GAS7 -3,59912 

GATA6 4,39249 

GATAD2A -2,48106 

GCA 3,81046 

GCC2 -2,59801 

GCLM 2,50687 

GDI1 -3,05345 

GFOD2 3,26161 

GFRA1 2,71972 

GGT8P 4,65856 

GID8 -4,63411 

GINS2 -3,61634 

GJA1 2,63847 



GLDN 2,16798 

GLI3 -3,30525 

GLO1 -4,58664 

GLRX 2,39328 

GLUD1 6,69148 

GMPS 5,14389 

GNA11 -5,08604 

GNA12 5,71759 

GNAO1 7,31018 

GNAS 3,58988 

GNB1 -2,16094 

GNL2 -4,10083 

GNL3 -4,12067 

GNPDA1 -1,95221 

GNPNAT1 3,86182 

GOLGA4 -2,1432 

GOLGA6C 5,29569 

GOLGA6L6 2,50039 

GOLIM4 -2,07808 

GOSR1 2,43476 

GOT2 -3,70395 

GPATCH1 -2,00288 

GPATCH8 5,2067 

GPBP1 5,8696 

GPC6 3,88966 

GPKOW 3,03234 

GPR133 2,1623 

GPR143 2,59738 

GPR160 -2,77865 

GRAMD1B 4,48467 

GRB7 -2,40085 

GRM4 -2,7887 

GRM6 -4,19039 

GRN 5,30169 

GRWD1 8,51421 

GSPT1 -2,8049 

GSTA1 3,98962 



GSTA4 4,33564 

GSTP1 4,11791 

GSTTP2 3,00266 

GTF2H2 3,13182 

GTF3C3 -3,11919 

GUCA1B 4,70369 

GUSBP10 -8,5769 

GZF1 2,64891 

H2AFX -3,16254 

H6PD 4,38608 

HABP2 -3,13969 

HAUS5 -3,57923 

HAUS8 -3,99295 

HCAR3 -4,3172 

HCN4 -2,72093 

HDAC3 1,91274 

HDGFL1 -3,33651 

HDGFRP2 -3,20299 

HDGFRP3 -5,84997 

HDHD2 5,46185 

HDHD3 -5,81794 

HEATR5A 3,686 

HECTD4 -2,64676 

HELLS -3,58631 

HELQ 2,45223 

HERC2P7 -2,52475 

HEXIM1 -2,89525 

HEYL -1,87308 

HGSNAT 2,80755 

HHLA1 -2,04485 

HIATL1 2,86013 

HINT2 -4,16368 

HIP1R -2,31392 

HIPK3 -2,6201 

HIST1H1E -4,19076 

HIST1H2AG -2,98706 

HKR1 2,92806 



HMG20A -3,20614 

HMG20B -6,48044 

HMGA1 -4,07623 

HMGB3P1 3,94867 

HMGN4 3,35636 

HNRNPA0 -3,22876 

HNRNPA1P33 3,76442 

HNRNPA3 2,8141 

HOMER2 -4,5477 

HOOK3 2,40717 

HOXA4 6,90624 

HOXC9 8,9089 

HPGDS -4,20016 

HSD17B12 3,60808 

HSD17B7 6,38182 

HSD3BP4 2,47279 

HSDL1 3,83508 

HSF5 1,84692 

HSPA2 2,77066 

HTR3C 2,91659 

HTRA4 6,47263 

HUS1 5,62389 

HYOU1 3,18876 

ICT1 -2,88743 

IER2 -2,02574 

IER3IP1 -2,76089 

IER5 -4,01572 

IER5L -3,26372 

IFIT5 -3,9274 

IFNL4 -8,42398 

IFT22 -3,22263 

IGF1 7,0076 

IGF2BP2 -4,64697 

IGFBP1 -2,66896 

IGFBP2 1,96842 

IGFBP3 -3,75943 

IGFBPL1 -2,33797 



IKBKAP 6,97837 

IL17C -2,07337 

IL6ST 4,23732 

ILF3-AS1 4,68537 

IMP4 -3,48882 

IMPAD1 -3,17706 

INADL 2,95378 

ING5 -4,1663 

INHA 4,06773 

INIP 4,77306 

INMT,INMT-FAM188B 3,81815 

INPP5A -3,55633 

INSC -4,3143 

INSL4 -4,45029 

INTS3 -2,75332 

IQCD -4,0443 

IQCJ,IQCJ-SCHIP1 -3,39713 

IQGAP3 2,9666 

IQUB 4,24774 

IRAK4 3,05009 

IREB2 5,08268 

IRF6 -3,75078 

IRGM -2,5001 

ISPD -5,12586 

ITCH -2,60634 

ITFG2 6,90847 

ITGA11 1,81665 

ITGB5 -3,66452 

ITIH2 2,25996 

ITM2B 3,31586 

JAGN1 -8,01094 

JAK2 -3,08823 

JAM2 2,8907 

JHDM1D-AS1 2,03041 

JMJD6 -5,33365 

JOSD1 2,5523 

JUND 2,27759 



KAL1 2,13044 

KATNB1 -2,24386 

KBTBD6 -2,43084 

KCNA7 4,31914 

KCNC4 5,35136 

KCNE3 -3,4055 

KCNK18 -3,98579 

KCNK5 -3,8262 

KCNQ1OT1 1,92833 

KCTD13 -3,56709 

KDELR1 4,87613 

KDM4A 3,04157 

KDM4B -3,39796 

KDM5B 5,75448 

KDSR 2,90165 

KHDC3L -2,4868 

KHDRBS1 -2,68965 

KHDRBS3 -2,90557 

KIAA0020 2,75153 

KIAA0087 6,10595 

KIAA0430 5,53098 

KIAA0556 -2,35467 

KIAA0895L 5,51874 

KIAA1024 -4,52775 

KIAA1109 -2,23391 

KIAA1210 3,84978 

KIAA1462 8,84784 

KIAA1524 -4,9136 

KIAA1614 2,69711 

KIAA1875 4,4811 

KIAA1958 3,08041 

KIF13B -3,02421 

KIF3B -2,86078 

KIF5B -2,78571 

KLC2 -6,5319 

KLF12 2,63486 

KLF16 -3,63986 



KLF2 -4,8867 

KLHDC10 -2,50806 

KLHL20 2,03032 

KLHL26 -2,46876 

KLHL3 -4,69188 

KLHL42 -6,06597 

KLK4 -3,20969 

KLKP1 5,45386 

KMT2A 2,05513 

KMT2B -2,35167 

KPNA5 -4,89566 

KRT16 -2,80619 

KRT5 -1,0732 

KSR1 -2,07634 

KSR2 -3,07114 

KXD1 -5,19069 

LAMA1 8,82266 

LAMB2 8,9738 

LAMP2 -2,31163 

LARS 2,47758 

LCOR 1,96609 

LCP2 3,52839 

LDHA 2,06109 

LEAP2 3,75568 

LEP 5,26448 

LGR4 2,95436 

LHFP 5,30551 

LHFPL5 6,97235 

LHX2 2,82798 

LIN28A 2,86153 

LINC-ROR -2,74614 

LINC00032 3,62591 

LINC00162 -7,32329 

LINC00263 2,22315 

LINC00276 3,53276 

LINC00284 -6,63487 

LINC00342 -1,8918 



LINC00346 3,60541 

LINC00475 1,05103 

LINC00488 -5,09285 

LINC00506 2,00585 

LINC00507 2,94843 

LINC00514 2,47293 

LINC00518 5,85585 

LINC00547 3,47066 

LINC00578 4,17681 

LINC00637 3,75681 

LINC00638 8,92287 

LINC00657 5,83429 

LINC00663 2,50966 

LINC00670 3,97203 

LINC00857 5,72763 

LINC00887 3,66589 

LINC00898 0,83966 

LINC00910 2,43896 

LINC00924 3,13397 

LINC00926 2,64288 

LINC00927 5,27312 

LINC00958 2,14133 

LINC00963 2,97638 

LINC00964 2,57956 

LINC00970 3,39107 

LINC00996 3,2261 

LINC00997 -2,83384 

LINC01012 3,91556 

LINC01030 -2,43111 

LINC01087 2,82087 

LINC01134 5,00869 

LINC01158 7,24528 

LINC01160 2,71413 

LINC01204 4,00455 

LINC01299 3,25842 

LINC01344 -5,50781 

LINC01356 2,12766 



LINGO1 -2,11424 

LIX1 -6,30206 

LLPH -3,24583 

LMBRD1 -1,96207 

LMO4 -5,5343 

LMTK2 -2,01102 

LNX2 2,62653 

LOC100128554 1,14079 

LOC100129935 8,48023 

LOC100130451 3,13005 

LOC100130899 4,65809 

LOC100131257 2,52958 

LOC100188947 3,19055 

LOC100287015 2,67044 

LOC100287792 2,43424 

LOC100287846 5,06277 

LOC100289019 3,87966 

LOC100289495 2,69843 

LOC100420587 2,66007 

LOC100505817 -1,96152 

LOC100506082 -2,63629 

LOC100506422 -4,93164 

LOC100506548 2,92035 

LOC100506688 4,32173 

LOC100506730 4,84183 

LOC100506746 4,05496 

LOC100506844 -2,39492 

LOC100652824 -4,08559 

LOC100996447 3,65336 

LOC101926892 9,93512 

LOC101926897 5,66952 

LOC101926928 5,24622 

LOC101926996 3,25367 

LOC101927136 2,93226 

LOC101927207 -1,0101 

LOC101927280 4,19847 

LOC101927421 2,77085 



LOC101927623 7,17889 

LOC101927797 3,35047 

LOC101927865 -2,97911 

LOC101928053 4,87394 

LOC101928063 -2,68878 

LOC101928104 5,86439 

LOC101928303 3,33616 

LOC101928401 3,18921 

LOC101928495 -1,96931 

LOC101928936 2,43639 

LOC101928940 5,73316 

LOC101929767 -4,32301 

LOC102723510 -2,8105 

LOC102723769 -2,17115 

LOC102724316 3,99056 

LOC102724927 3,64018 

LOC143666 6,40819 

LOC145837 -6,85675 

LOC158435 4,83683 

LOC283070 -3,64704 

LOC283683 -3,18741 

LOC284395 6,27998 

LOC284412 3,59277 

LOC284581 2,13705 

LOC284632 -4,31012 

LOC286437 3,47313 

LOC339803 -1,96389 

LOC389834 4,28237 

LOC399715 5,63739 

LOC440300 2,99805 

LOC440600 -3,8371 

LOC442132 2,70872 

LOC613037 6,37901 

LOC641515 4,79362 

LOC642236 3,30913 

LOC642852 -2,0566 

LOC643201 7,17875 



LOC643406 2,49655 

LOC644669 4,63317 

LOC644961 -4,86083 

LOC645434 -2,83151 

LOC645752 6,97512 

LOC650226 4,67349 

LOC728730 -4,10898 

LOC728752 2,07632 

LOC729987 4,96812 

LOC730102 4,62265 

LOC90784 -2,73477 

LONP2 3,67983 

LPCAT4 3,06006 

LRAT 3,28905 

LRIG1 -3,35391 

LRRC1 -4,25196 

LRRC37BP1 3,86063 

LRRC57 2,12425 

LRRC75A-AS1 4,02169 

LRRN1 -2,55028 

LRRN4 -4,29057 

LSM12 -3,80021 

M6PR 5,92931 

MAB21L3 2,06159 

MACC1 3,17813 

MAD2L1 -3,54414 

MAEA -3,85347 

MAF1 5,58182 

MAFG -3,61514 

MAGEE2 7,02633 

MAGI1 -2,40205 

MAL2 2,63821 

MALSU1 -5,61614 

MAN2A2 -1,7705 

MANF -2,94656 

MANSC1 -3,74442 

MAP1LC3B2 4,03942 



MAP1LC3C -3,54651 

MAP1S 4,26486 

MAP2K6 2,62538 

MAP2K7 -3,70622 

MAP3K2 -2,29737 

MAP6D1 4,83188 

MAPRE3 -1,99355 

MARCH5 -2,02039 

MARS -3,14424 

MAST3 -3,00169 

MASTL 5,36547 

MBD1 4,58441 

MBTD1 2,81742 

MCAM -5,70248 

MCL1 4,63849 

MCM4 -4,11579 

MCOLN1 -4,81836 

MCPH1 -4,42411 

MCTP1 -4,16743 

ME2 3,64299 

MEAF6 -2,00582 

MED16 3,88515 

MED19 -1,92317 

MED25 2,71575 

METTL14 -2,09875 

METTL21EP -5,38219 

METTL2A 3,89331 

MEX3D -3,26203 

MFN1 -3,6798 

MFSD6 6,87351 

MGAT4A 3,4577 

MGAT5B -3,6492 

MGC27345 2,65356 

MGC72080 2,31225 

MGEA5 -2,77498 

MICAL3 -4,33274 

MILR1 3,47939 



MIR4461 2,15111 

MIS12 -4,60865 

MLLT4 -3,04344 

MLYCD -8,39987 

MMD2 3,8622 

MOB1A 1,97233 

MON1B 4,78427 

MON2 -2,26722 

MOSPD1 -2,71224 

MPP2 -4,68199 

MRAS 3,44568 

MRE11A 3,71886 

MREG 2,09494 

MRFAP1 -3,42145 

MRGBP -2,03224 

MRGPRX3 2,35724 

MRO 3,00237 

MRPL13 -5,81028 

MRPL18 -3,2766 

MRPL37 2,18415 

MRPL4 -4,60645 

MRPL40 -2,93444 

MRPS23 2,54218 

MRPS30 -4,12888 

MRPS31 -3,22572 

MRPS5 -5,04122 

MRTO4 -2,55724 

MST1L 3,38973 

MT1E 2,96661 

MT2A 3,11635 

MTCH2 -3,04472 

MTERFD1 2,92171 

MTG2 2,6057 

MTL5 4,40048 

MTMR1 -1,9094 

MTMR12 -3,42516 

MTMR4 3,22463 



MTMR6 -2,65463 

MTMR9 2,35808 

MTRNR2L4 2,32133 

MTRNR2L9 2,24251 

MUC17 5,85598 

MUC19 4,97019 

MUC6 3,52334 

MUL1 -3,03122 

MYBBP1A -3,95108 

MYBL1 3,08609 

MYBL2 -2,86596 

MYCBP -2,48219 

MYH10 4,1781 

MYL12A 3,38008 

MYL6 3,31052 

MYO18A -2,96212 

MYO5C 4,92454 

MYO9B -3,10968 

MYOG 6,68963 

MYSM1 5,53052 

MYT1 4,51539 

NAAA 2,33106 

NAB1 -2,93018 

NACC2 -3,16031 

NADK2 4,63893 

NANOG 3,09399 

NAP1L1 -2,07105 

NAP1L4 -3,76399 

NAPG 1,94471 

NARG2 5,96848 

NARS 2,96325 

NBAS -3,44169 

NBEAL1 -1,87482 

NBN 3,75306 

NCAPG2 3,86552 

NCAPH -1,7063 

NCBP2-AS2 -3,98137 



NCCRP1 5,11419 

NCKAP5L 3,19178 

NCOA7 5,45844 

NCOR1 -2,53944 

NDFIP1 3,05169 

NDRG4 -5,29962 

NDST2 -1,86159 

NDUFA10 4,19352 

NDUFA6 4,2685 

NDUFA7 -2,66523 

NDUFA9 4,28012 

NDUFAB1 -3,1089 

NDUFS6 1,38052 

NEDD1 -2,94735 

NEK1 -4,68215 

NETO2 -1,98749 

NEUROD1 2,15789 

NFIL3 -5,81409 

NFS1 6,11763 

NFX1 5,50832 

NKAP -2,65092 

NLK -2,21784 

NLRP5 -2,09708 

NME5 -2,05483 

NOC4L 5,25735 

NOD2 3,90033 

NOL7 -3,21686 

NOL9 2,5942 

NOP56 4,76558 

NPC2 -3,10982 

NPEPPS -2,48648 

NPM3 -2,80596 

NPTX2 2,30431 

NPTXR 5,29114 

NR2C1 3,01141 

NRAS 2,07711 

NRP1 6,08759 



NRSN1 -4,53861 

NSMCE2 -5,25438 

NSMCE4A -2,89407 

NSUN2 -3,11527 

NUAK2 2,06442 

NUCB2 2,10194 

NUDC -3,38314 

NUFIP1 4,53665 

NUP160 -2,14691 

NWD2 -5,11817 

OAF -2,4999 

OAS3 -5,55024 

OCLN 2,7157 

ODF2L 2,81 

OGFOD1 -2,3449 

OIP5-AS1 -2,5607 

OLFML1 5,71308 

OOEP 2,22535 

OR1E2 9,25914 

OR1N1 -4,29619 

OR2AG2 -4,89381 

OR2M3 -3,40911 

OR6C68 -4,37667 

OR7E37P 3,34169 

OR7E91P -4,06999 

OR8G2 -4,80059 

OSTC 3,81379 

OTOGL -4,96012 

OTUD7A -5,69413 

OVCH2 -2,83744 

PABPC1L -2,54844 

PACS1 2,16424 

PACSIN2 5,8528 

PAFAH2 -3,17064 

PAG1 -2,86682 

PALB2 -3,4194 

PAPD4 2,82973 



PAPOLA -1,91422 

PARM1 2,27219 

PARN 2,26716 

PARP12 -2,55401 

PARP6 3,40913 

PART1 5,72642 

PARVA 4,42136 

PATE1 6,81415 

PBX1 -3,44539 

PCDH11Y 4,01196 

PCDHB9 3,19408 

PCF11 -3,44172 

PCIF1 -1,99802 

PCYOX1 3,61469 

PCYOX1L -3,70996 

PDCD10 -3,41328 

PDCD4-AS1 7,5582 

PDCD7 -3,38673 

PDCL3 -2,29228 

PDDC1 2,3938 

PDE7B 2,02007 

PDP1 -3,70413 

PDP2 2,61621 

PDPN 2,39474 

PDRG1 3,6496 

PDSS2 4,70013 

PDZD8 2,04384 

PEAR1 4,28471 

PEBP1 -2,50815 

PEG10 -3,43642 

PELI2 6,0553 

PER2 -2,54956 

PEX1 3,17694 

PEX14 -3,90757 

PEX26 -4,25646 

PFKFB2 -2,31438 

PGAP1 4,19454 



PGGT1B 2,09615 

PGPEP1 -2,66847 

PHEX 2,25485 

PHF10 4,82016 

PHF2 -3,9271 

PHRF1 -2,62423 

PHTF1 -3,22207 

PI4K2B -2,13378 

PIBF1 -6,96616 

PIGX 2,23211 

PIK3R4 -7,38739 

PIM3 -5,81201 

PIN4P1 4,78247 

PIP4K2C 2,4163 

PITPNB -3,91802 

PJA2 2,74491 

PKD1P1 7,80808 

PKNOX2 2,45286 

PKP4 -2,75534 

PLA2G10 -2,48582 

PLCB1 -3,82631 

PLEK2 -2,02713 

PLEKHA1 6,04856 

PLEKHA2 2,30988 

PLEKHA5 2,92121 

PLEKHM2 -2,34651 

PLS3 3,70997 

PLXDC2 4,01698 

PLXNA3 -2,38559 

PMS2P9 4,21567 

PNMA2 3,3265 

PNO1 5,5075 

PNPLA2 -2,65139 

POFUT2 -4,51702 

POLA2 -3,89084 

POLB -2,77412 

POLE 3,60494 



POLE3 -2,46442 

POLG2 1,04465 

POLR1A 1,95385 

POLR1E -2,76015 

POLR2K 4,82099 

POLR2L 4,59254 

POLR3D 2,41338 

POLR3E -4,77309 

POLR3K -3,77322 

POMGNT2 -4,39958 

POMP -2,9686 

POU2F2 7,49215 

PPARGC1A 3,92614 

PPAT -4,65426 

PPEF2 5,92996 

PPIP5K2 -3,66859 

PPM1E 3,29095 

PPM1H 3,18365 

PPP1R14C -2,64627 

PPP1R35 -5,62803 

PPP1R3A -2,39774 

PPP1R9A 3,46108 

PPP3R1 -2,66361 

PPP6C 2,89346 

PPTC7 -3,37167 

PRC1 -2,47914 

PRDX2 5,48556 

PRDX6 7,07209 

PREB -6,49882 

PRELP 3,2619 

PRKAA1 3,65108 

PRKACA 3,91014 

PRKAR2A-AS1 3,64872 

PRKCA 2,81048 

PRKCDBP -5,55682 

PRKCG -2,68473 

PRKRIR -2,49414 



PROX1 -6,37058 

PRPF18 -1,98528 

PRPF19 -3,90123 

PRPF38A 3,69076 

PRPF4 3,87093 

PRR12 -2,53008 

PRR14 -3,03269 

PRR14L -2,12145 

PRRC1 -2,62296 

PRRC2C -3,06751 

PSAP -2,52568 

PSMA5 4,6224 

PSMB1 -5,17547 

PSMB4 2,90261 

PSMC1 3,25122 

PSMD1 3,38187 

PSMD14 2,53771 

PSMD2 2,56358 

PSMD5 6,51728 

PSMG1 2,21593 

PSTK -4,35543 

PTBP2 -2,25512 

PTGER4P2-CDK2AP2P2 3,01847 

PTGS2 4,67656 

PTMS -2,18772 

PTN -2,12212 

PTPLB -3,86132 

PTPN23 -1,95362 

PTPN9 3,78746 

PUF60 1,09184 

PWP1 -2,27601 

PXDN -2,23132 

PXMP4 3,09198 

PXYLP1 2,08986 

PYCRL 2,92207 

QDPR -4,11903 

QPRT 4,29107 



QSOX1 -4,14642 

R3HCC1 -3,35415 

RAB11FIP2 2,25052 

RAB11FIP5 6,9281 

RAB18 -2,3528 

RAB1A -3,19808 

RAB1B 2,39427 

RAB20 -3,06699 

RAB29 -2,46887 

RAB31 5,29947 

RAB33B 4,41682 

RAB3GAP1 2,67863 

RAB5B 3,39908 

RAB8A 3,44506 

RABL3 2,56654 

RAD50 -2,73011 

RALA -2,44302 

RALGAPA2 -4,7019 

RASA3 -2,87158 

RASEF 3,12109 

RAVER1 -2,43425 

RBBP6 4,74237 

RBCK1 3,16677 

RBFOX2 1,81967 

RBFOX3 -3,2414 

RBM11 2,80144 

RBM20 -5,98552 

RBM22 5,01598 

RBM3 2,27254 

RBM47 2,86441 

RBMX 4,38639 

RBP1 3,98854 

RBPMS 4,13699 

RBX1 2,58703 

RCAN2 -3,70458 

RCC1 -3,20241 

RCN1 5,38323 



RECQL5 -3,29235 

REEP4 -4,35957 

REPS1 -2,99307 

RERE -2,85971 

RFTN1 5,24657 

RGS7 -5,17662 

RHOB 4,08096 

RIOK3 -2,21999 

RLN1 1,97786 

RMND5A 3,13624 

RMND5B -0,48575 

RND2 4,4161 

RNF139 -7,25855 

RNF144B -3,97598 

RNF181 2,98096 

RNF185 5,21189 

RNF2 4,55308 

RNF213 -3,68292 

RNF4 2,52714 

RNF8 -3,04693 

ROBO3 2,02996 

ROR1-AS1 3,29334 

ROS1 -2,3095 

RP2 -2,82608 

RP9 -3,46037 

RPAP1 -1,9601 

RPL11 2,74394 

RPL13 -7,01114 

RPL18A -5,83983 

RPL19 3,41566 

RPL23 5,6419 

RPL23AP53 5,54333 

RPL27A 2,56183 

RPL31 4,54186 

RPL36A,RPL36A-HNRNPH2 4,08996 

RPL7 3,24315 

RPLP1 4,74281 



RPN2 -3,07295 

RPP14 2,60607 

RPS11 -3,2422 

RPS15 -2,11028 

RPS16 -4,83923 

RPS19 2,92208 

RPS23 1,99764 

RPS25 2,94884 

RPS26 3,00221 

RPS27 2,32165 

RPS27A 6,0849 

RPS28 -2,46155 

RPS7 4,75505 

RPS9 -1,90224 

RQCD1 3,54697 

RREB1 3,03187 

RRP1B -5,35258 

RRS1 3,04419 

RSL1D1 -3,19998 

RSPRY1 -0,44158 

RTCA 3,9789 

RTN4RL1 -4,53198 

RTN4RL2 -2,25672 

RTTN -2,38962 

RUFY1 -3,72948 

RUNDC1 -2,1682 

RUNX1 4,44099 

RUVBL1 -4,76024 

RYBP -2,97259 

S100A10 5,0366 

S100A11 7,11681 

S100A3 -3,108 

S100PBP -5,53867 

SACM1L -3,57553 

SAP18 2,23064 

SAP30BP -3,09141 

SARS -4,00854 



SART3 -2,13452 

SBK1 -3,26188 

SBNO1 -2,30854 

SCAF4 -2,12887 

SCARB2 2,32831 

SCD 2,56755 

SCD5 2,25133 

SCFD2 5,52647 

SCGB3A2 -3,51386 

SCRN3 -3,31522 

SDCBP 2,17762 

SDF2L1 -3,26338 

SDHA 3,1019 

SDHB -2,51945 

SEC14L3 4,36307 

SEC23IP 3,79604 

SEC61A1 -2,41654 

SEC61G -3,85801 

SECISBP2 -2,32816 

SEMA3A 2,72661 

SEPHS2 -2,95878 

SEPT14 3,57609 

SERINC5 3,21037 

SERP1 2,27199 

SERPINB1 3,40225 

SERPINF1 -4,08071 

SESN2 -4,24771 

SET -4,3064 

SETD3 -4,17114 

SETD8 -2,34939 

SF3B2 -1,89647 

SF3B3 3,75056 

SFI1 -5,28524 

SFMBT2 3,49305 

SFR1 4,17569 

SGK1 2,75932 

SGOL1 -3,71743 



SGTA -3,9637 

SH3BGRL3 2,09506 

SHANK3 -2,01771 

SHC1 -2,43948 

SHC3 7,63091 

SHCBP1 -4,00205 

SHFM1 -4,16451 

SHKBP1 -2,88559 

SHROOM1 -3,66778 

SHROOM2 -2,52809 

SHROOM4 7,46094 

SIPA1L1 -4,23086 

SIPA1L2 2,10463 

SIRT5 4,25692 

SLBP -2,02664 

SLC13A4 -4,35003 

SLC17A5 -3,69284 

SLC18A2 -4,95164 

SLC1A2 -4,20655 

SLC25A44 -3,24355 

SLC25A46 -3,12447 

SLC30A3 -4,79439 

SLC30A6 3,69819 

SLC33A1 -0,36266 

SLC35A4 3,40019 

SLC35B4 2,9303 

SLC35F6 4,22039 

SLC38A2 4,26772 

SLC38A8 4,87511 

SLC41A1 -2,13031 

SLC43A2 4,87985 

SLC45A3 -2,01819 

SLC6A14 6,60759 

SLC6A19 1,79917 

SLC7A5 4,80064 

SLC9A7 2,79631 

SLCO2A1 2,08707 



SLCO3A1 -2,08949 

SLFNL1-AS1 3,15056 

SLIT3 -2,91209 

SLX4IP -4,37081 

SMARCB1 -4,63077 

SMARCD1 3,67315 

SMARCE1 -2,1626 

SMCR8 -2,40753 

SMEK1 2,36287 

SMG1P7 3,04768 

SMG5 4,71639 

SMG7 -2,41821 

SMIM7 -3,0581 

SMPD3 -2,72519 

SMYD4 -2,69562 

SNAP23 -3,58614 

SNAPC1 5,71542 

SNRNP70 -5,44694 

SNRPA1 -2,50587 

SNRPC -7,23658 

SNRPE 2,7942 

SNRPG -3,14298 

SNTA1 2,99704 

SNX12 -5,77755 

SNX19 2,39769 

SORT1 2,69368 

SOS1 2,4711 

SP100 4,56108 

SP3 -2,20605 

SPACA3 3,08245 

SPACA6P-AS 4,40502 

SPAG5 4,30619 

SPAG9 6,16212 

SPARC 4,40729 

SPATA7 3,04392 

SPATS2 2,85113 

SPDYC -2,17881 



SPECC1 -2,7177 

SPINT2 -3,73538 

SPPL3 -3,05185 

SPRTN -3,29178 

SPTY2D1 -2,98222 

SQLE -2,72483 

SRGAP1 2,63112 

SRPR -3,053 

SRRT -3,42991 

SSFA2 -4,17227 

SSR3 3,23161 

SSU72 -2,49565 

SSX8 -9,03444 

ST3GAL4 4,92103 

STAM-AS1 4,99186 

STAM2 -2,1105 

STAR 5,51748 

STARD3NL -4,61538 

STAT2 4,55942 

STAT5B 2,15081 

STIM2 -3,49761 

STK31 -4,05521 

STK38L -5,99293 

STK40 3,31389 

STMN1 -5,63711 

STON2 5,98524 

STRADA -4,37367 

STRIP1 -3,94315 

STX3 -3,03363 

STXBP6 3,21108 

SUB1 2,10537 

SUCLG1 -5,44985 

SUGT1 -4,54006 

SULT2A1 4,14935 

SUN1 -2,32158 

SUPT16H -1,9236 

SUPT20H -4,76866 



SUPT20HL2 -2,21255 

SVIP 2,97143 

SYAP1 3,22272 

SYCP3 6,35712 

SYNPO2 6,46978 

SYPL1 3,11234 

SYT11 2,138 

SYT16 5,81538 

SYT17 -4,88301 

TAB3 2,61569 

TACO1 2,39323 

TADA1 2,32521 

TAF10 4,82031 

TAF2 4,25357 

TAGLN2 -7,09693 

TANGO2 2,77646 

TAOK3 -2,37968 

TAS1R2 3,42676 

TAT -4,26891 

TBC1D10B -4,13115 

TBC1D15 2,51509 

TBC1D9 4,02335 

TBCA 4,46631 

TBK1 -2,04557 

TBKBP1 2,20832 

TBL1XR1 -3,84887 

TBP -4,97246 

TBPL2 -4,71581 

TBXA2R 3,27138 

TCEAL4 4,87936 

TCEANC 3,3936 

TCF25 -3,53444 

TCF7 -2,54469 

TCF7L1 -3,48366 

TCOF1 -2,31462 

TDGF1 3,43349 

TDGF1P3 3,56651 



TDRD12 2,22335 

TDRD5 6,14734 

TEAD1 4,10825 

TEAD3 2,29865 

TES 3,0972 

TFAP2D -7,51608 

TFAP2E 3,01732 

TFAP4 2,37456 

TFCP2L1 -5,18909 

TFE3 -3,16467 

TGFBRAP1 -4,32485 

TGM4 -2,33507 

TGM7 6,86987 

THAP6 -2,31437 

THBS1 3,48872 

THEGL -6,02602 

THEM4 3,27646 

THG1L -2,31653 

THRAP3 2,11723 

THRB -2,86017 

THYN1 -2,68026 

TIGIT 8,62839 

TIMM22 -2,98795 

TIMM44 -3,34304 

TINCR 3,99715 

TLCD2 2,04319 

TLR6 3,08168 

TM2D3 2,91684 

TM7SF3 -5,00157 

TMED3 -4,48804 

TMED5 3,36777 

TMEM104 7,49825 

TMEM106A -2,37129 

TMEM119 0,56455 

TMEM132B -3,42359 

TMEM167A 5,72929 

TMEM168 3,11096 



TMEM17 4,69579 

TMEM170A 5,36108 

TMEM173 7,09738 

TMEM184B 4,89267 

TMEM185B 2,90304 

TMEM19 2,65381 

TMEM200A 2,65524 

TMEM201 -2,98413 

TMEM209 2,36969 

TMEM212 2,04589 

TMEM261 7,08833 

TMEM39B 2,96543 

TMEM50B -2,29387 

TMEM63B -2,41327 

TMEM63C -2,74746 

TMOD2 2,29513 

TMOD3 -2,63729 

TMSB10 3,05839 

TMX4 -2,35816 

TNC 3,69691 

TNFRSF10D 3,66144 

TNIK -1,7889 

TNKS -6,14302 

TNS4 8,18905 

TOLLIP -4,23673 

TOM1L2 7,88348 

TOMM22 4,03971 

TOPAZ1 -1,86406 

TOR1AIP2 3,68397 

TOR3A -2,83391 

TOR4A -3,68015 

TP53INP2 2,55653 

TPI1P2 -2,5779 

TPM2 7,2782 

TPM3P9,ZNF761 -2,9164 

TPM4 2,85174 

TPMT 3,06163 



TPP2 -3,06493 

TPTE2P6 4,75961 

TPTEP1 0,02372 

TRABD -3,40122 

TRAF6 -2,57806 

TRG-AS1 6,1697 

TRHDE 3,11405 

TRIM21 -3,21939 

TRIM29 -1,13223 

TRIM36 3,08587 

TRIM4 5,09929 

TRIM44 -2,46296 

TRIM59 3,32415 

TRIM8 2,93414 

TRIP4 -2,70553 

TRIT1 -2,66404 

TRMT11 2,5401 

TRPV6 -4,57442 

TRRAP 4,08248 

TRUB2 2,31586 

TSC22D1 -3,53843 

TSG1 3,76748 

TSHZ1 -3,95074 

TSIX 2,59858 

TSN -3,23848 

TSPAN6 5,84179 

TSPYL2 -0,48028 

TSPYL5 -3,64786 

TSR1 -3,94508 

TSR2 3,3658 

TSSC4 -4,59642 

TTC1 -2,4164 

TTC26 2,99133 

TTC5 2,42824 

TTC9 5,72904 

TTI1 4,19962 

TTK -2,13869 



TTLL12 -3,81042 

TTLL5 -2,29395 

TUBA1A 3,18693 

TUBB2A 4,53025 

TUSC2 3,77334 

TUSC8 -4,24978 

TVP23C,TVP23C-CDRT4 3,45641 

TWIST1 4,45731 

TXLNG -2,22382 

TXNDC5 5,03142 

U2SURP 2,52345 

UACA -2,56884 

UBA2 2,39438 

UBA52 4,22068 

UBALD1 -3,89732 

UBASH3B -4,27438 

UBE2C 4,82587 

UBE2D2 -2,51397 

UBE2N 3,03069 

UBE2S 4,68552 

UBE2T -5,07593 

UBL3 -2,65541 

UBL7-AS1 3,22279 

UBQLN2 -3,6923 

UBR1 3,54384 

UBR2 -2,72254 

UBXN1 7,39423 

UCA1 1,05055 

UGT8 3,22821 

ULK2 -2,52563 

ULK4 -2,17285 

UPB1 4,12936 

UPF1 -2,10391 

UPF2 -3,63711 

UQCC2 4,55312 

UQCRC2 2,61365 

USP1 -3,91428 



USP11 3,26945 

USP2 -2,65129 

USP22 -2,45591 

USP30 3,64294 

USP35 -2,08054 

USP39 -4,44421 

UTP6 -1,94188 

VASP 1,02637 

VAV3 -3,86223 

VCAN 2,16844 

VCL 2,40623 

VCP -2,66104 

VIL1 -1,89886 

VIM 4,16011 

VIPR2 2,39609 

VMA21 6,07725 

VMAC -2,82841 

VPS25 2,04102 

VPS26B -2,46009 

VPS33A 3,22253 

VPS37C -2,68431 

VPS72 -3,03744 

VSNL1 -2,66696 

WBP11P1 1,16363 

WBP4 -2,02946 

WDFY2 2,7339 

WDR1 3,59679 

WDR37 -2,05578 

WDR45B 3,35286 

WDR7 -2,69497 

WDR74 -6,09741 

WDR75 -2,61831 

WNK3 3,15717 

WNT8B 2,8804 

WTAP -2,37586 

WWC1 -1,95783 

WWC3 -3,0108 



XAF1 2,52135 

XPNPEP3 2,90538 

XPO5 1,95618 

XPOT -2,40592 

XRCC2 2,96547 

XYLT1 2,9386 

YBX2 -3,58235 

YEATS4 2,03098 

YME1L1 -2,70572 

YPEL2 -3,2295 

YPEL5 3,48089 

YWHAB 3,91212 

YWHAQ 4,34553 

ZAK 4,08589 

ZAR1L -2,16533 

ZBED4 -3,18505 

ZBTB24 -2,96579 

ZBTB3 2,68926 

ZBTB37 -2,98398 

ZBTB6 1,96106 

ZBTB8B -3,8182 

ZC3H10 -2,39837 

ZC3H12D 3,03748 

ZC3H18 -1,84733 

ZC3H4 4,21106 

ZC3HAV1 4,3679 

ZC3HAV1L 4,20574 

ZCCHC3 -2,88085 

ZEB1-AS1 -3,23158 

ZEB2 5,02674 

ZFAND2A -3,4906 

ZFP1 -3,5677 

ZFP3 2,91396 

ZFP69B -2,81298 

ZFPM2 2,52601 

ZFX 6,85747 

ZFYVE26 -4,11417 



ZHX2 -3,39231 

ZIK1 -6,01532 

ZKSCAN3 2,20653 

ZKSCAN4 -4,26577 

ZMIZ2 -3,6466 

ZMPSTE24 -3,00469 

ZNF10 -2,98395 

ZNF132 -3,57091 

ZNF135 4,37173 

ZNF138 -3,29654 

ZNF14 1,95097 

ZNF140 3,31518 

ZNF146 -2,192 

ZNF148 -3,05411 

ZNF18 3,51762 

ZNF182 -4,63056 

ZNF19 2,26358 

ZNF2 3,9464 

ZNF214 -2,61803 

ZNF236 2,38726 

ZNF251 -2,67603 

ZNF252P -2,83478 

ZNF256 2,0654 

ZNF268 3,26829 

ZNF318 -2,3439 

ZNF329 -4,26172 

ZNF335 -3,84638 

ZNF34 3,84932 

ZNF37A 4,17796 

ZNF394 4,12337 

ZNF395 -2,98535 

ZNF410 -2,64912 

ZNF416 3,4587 

ZNF426 -2,13635 

ZNF430 4,57186 

ZNF440 6,30714 

ZNF461 3,5541 



ZNF468 3,27262 

ZNF471 -2,50979 

ZNF486 2,5777 

ZNF500 2,35677 

ZNF502 3,14434 

ZNF518B 3,01104 

ZNF530 -2,88432 

ZNF541 4,04205 

ZNF544 -2,75128 

ZNF548 -3,11602 

ZNF555 1,98142 

ZNF557 2,43367 

ZNF559 7,96663 

ZNF561 2,49755 

ZNF564 4,42059 

ZNF569 2,22528 

ZNF584 2,17601 

ZNF585A 5,65166 

ZNF587B -2,44217 

ZNF589 1,85527 

ZNF592 5,30774 

ZNF606 7,26299 

ZNF621 3,49331 

ZNF629 -2,16386 

ZNF670,ZNF670-ZNF695 5,78707 

ZNF675 -8,56345 

ZNF677 2,86408 

ZNF681 4,15002 

ZNF713 2,60687 

ZNF747 3,36718 

ZNF777 -2,36013 

ZNF785 3,27894 

ZNF815P 2,26834 

ZNF823 4,88166 

ZNF835 3,81684 

ZNF844 -2,98051 

ZNF879 -2,00776 



ZNF880 -3,42241 

ZNF90 -2,04226 

ZNRF3 5,05576 

ZP1 -3,10365 

ZRANB1 -3,07476 

ZSCAN25 -3,35405 

ZSCAN5A -7,47938 

 



Supplementary Table 2. Genes expressed exclusively in oocytes < 35 years. 

Gene 

B3GNT1 

CAMP 

CD300LB 

CNDP1 

COX4I2 

DPP7 

GABARAPL3 

HIST1H3J 

HIST1H4D 

IL17D 

KCNJ9 

LINC00895 

LOC101928435 

LOC101929412 

MIR1179 

MIR181D 

MYF6 

NEU2 

NPVF 

NT5M 

OR10J3 

OR10V1 

OR4C13 

OR52K2 

OTOL1 

PER4 

PRG3 

PRSS27 

R3HDML 

SCN1B 

SLC38A3 

SNCG 

TRHR 

TRIML1 

 



Supplementary Table 3. Genes expressed exclusively in oocytes ≥ 35 years. 

Gene 

AAMDC 

ACOT6 

ACPT 

ADAM2 

ADRA2C 

ANKRD39 

ANTXRL 

APCDD1L-AS1 

APOH 

AQP10 

ASNA1 

ATP11AUN 

BCL6B 

BOLA1 

C14orf64 

C6orf226 

C8G 

C8orf59 

C9orf135-AS1 

C9orf16 

CATSPERD 

CCDC53 

CCL11 

CDCA3 

CLEC2A 

COL24A1 

COPS7A 

CTD-2151A2.1 

CYBA 

CYP4Z2P 

DNER 

DSPP 

ECHDC2 

ESPNP 



GALNS 

GPR55 

GSTM2 

GSTM5 

HEBP2 

HIST1H4E 

HIST2H2BE 

HS3ST1 

HSPA6 

IFT52 

IL13 

IL22RA1 

ITGAD 

KLF17 

KRT78 

LINC00115 

LINC00467 

LINC00633 

LINC00854 

LINC01116 

LMTK3 

LOC101060019 

LOC101927134 

LOC101927843 

LOC101928340 

LOC101929234 

LOC101929701 

LOC102467655 

LOC441204 

LRFN3 

MIR3648 

MIR4454 

MIR5186 

MIR548I2 

MIR612 

MIR8061 

NIPSNAP3A 



OCEL1 

OPTC 

OR4K15 

OR51S1 

OR56A5 

OR5E1P 

OR6P1 

OR8D4 

PADI1 

PAGE2 

PDE6D 

PISRT1 

PMVK 

PRAF2 

PRDM6 

PRICKLE3 

PRR19 

PYGL 

REM1 

RMRP 

S100A8 

SCNN1B 

SH2D6 

SLC17A1 

SLC34A2 

SPTLC3 

SRY 

TAAR5 

TAF13 

TAS2R16 

TCERG1L 

TCN1 

TEX40 

TIMMDC1 

TMEM165 

TMEM211 

TMEM88 



TNFSF18 

TRNP1 

TUT1 

VWA5B1 

WDR66 

XYLB 

YIF1A 

ZNF768 

ZNF792 

 

 



Supplementary Table 4. Dysregulated genes in oocytes vs surrounding cumulus cells in females < 

35 years. 

 

Gene Log2(Fold_change) 

AGO2 -3,14513 

AGO3 5,37782 

AGO4 -3,26953 

A2ML1 -3,69071 

A4GALT -2,33651 

AARD 2,56672 

AARS2 5,16849 

ABCA9 3,08517 

ABCB4 -3,52912 

ABCB5 2,60019 

ABCC5 3,76241 

ABCC6P1 -4,53768 

ABCE1 -2,62067 

ABHD15 3,38538 

ABL1 -5,67496 

ABO 1,26941 

ACAA1 6,21796 

ACAD8 -3,2306 

ACADVL 4,98009 

ACBD7 2,75408 

ACCSL -3,97504 

ACD -5,99183 

ACE2 2,36402 

ACIN1 -1,96512 

ACO2 -3,66784 

ACOX1 5,26308 

ACOX2 9,09216 

ACOXL -3,90213 

ACP6 3,69943 

ACTB 5,71982 

ACTG1 2,81673 

ACTG2 -5,34171 



ACTL8 -6,46726 

ACTR1A 4,18967 

ACTR3B -3,72641 

ACTR3BP5 3,45512 

ACVR1B -3,40999 

ADAD1 -4,42601 

ADAM12 5,10422 

ADAM19 -4,10141 

ADAM30 3,91575 

ADAM9 0,56455 

ADAMTSL4 6,43577 

ADAR -2,89907 

ADD1 2,73063 

ADD3 -4,16604 

ADH5 2,96758 

ADHFE1 5,64185 

ADM 7,9201 

ADO -2,31736 

ADPGK -2,39899 

ADPRM -4,08514 

ADRB1 4,61847 

AEN 4,03498 

AFAP1L2 -3,55329 

AFF1 -3,62347 

AFF2 5,21816 

AFTPH 4,7822 

AGFG2 -3,9741 

AGK -4,55815 

AGL 5,17861 

AHNAK 6,62395 

AHSA1 -2,99842 

AICDA 3,13868 

AIFM1 -2,08136 

AIPL1 3,28249 

AK3 4,41477 

AK4 3,45203 

AK5 -4,89066 



AKAP1 -6,06052 

AKAP11 -4,85266 

AKAP5 3,42574 

AKIRIN2 -4,72776 

AKR1B1 2,78943 

AKR7A2 3,56118 

AKT3 -2,95875 

AKTIP -3,67548 

ALAD 6,4869 

ALAS1 -5,22499 

ALDH1B1 -3,96266 

ALDH3A2 4,78352 

ALDOA 5,42121 

ALG2 3,27163 

ALG9 3,20455 

ALKBH2 -5,95766 

ALKBH5 -4,82877 

ALKBH7 7,6174 

ALOX15 -5,49042 

ALPK1 4,68707 

ALPK2 6,38509 

ALPK3 3,85978 

AMBRA1 -2,78533 

AMD1 -2,36687 

AMER1 4,94848 

AMMECR1L -2,60742 

AMOT -5,86144 

AMZ2 -1,62425 

AMZ2P1 6,09106 

ANAPC16 3,07265 

ANGEL1 3,82653 

ANGPT2 0,47664 

ANK2 3,32655 

ANKDD1A 5,46368 

ANKFY1 2,98612 

ANKHD1 6,80291 

ANKRD13B -3,02288 



ANKRD13C -3,63568 

ANKRD18A 6,64957 

ANKRD20A12P 0,34035 

ANKRD20A19P 5,23347 

ANKRD20A9P 2,51302 

ANKRD30BP2 2,19832 

ANKRD32 -2,63972 

ANKRD36B 2,96236 

ANKRD36BP1 2,98806 

ANKRD36BP2 5,13317 

ANKRD42 -4,16509 

ANKRD54 7,93524 

ANKRD55 3,05401 

ANKRD6 -4,69793 

ANKRD65 3,06355 

ANKS1A -2,60305 

ANKS4B 2,26341 

ANLN -5,91572 

ANP32AP1 5,52124 

ANP32B -2,30258 

ANXA2 8,48232 

AP1M2 -3,19451 

AP2M1 3,39466 

AP4S1 3,5769 

APBA1 -3,94878 

APEH 1,12921 

APITD1 -4,26791 

APMAP 1,05005 

APOA1BP 8,1113 

APOBEC3A 4,3883 

APOBEC3C 8,74919 

APOBEC3D 3,35053 

APOBEC3F 4,22343 

APOBEC3G 5,67157 

APOC1 2,37353 

APOE 1,03923 

APOL1 2,25508 



APOOL 4,56547 

APP 2,63659 

APPL1 3,68828 

APPL2 3,34427 

APTX 2,88647 

AQP11 5,79089 

AQP3 9,3723 

AQP6 4,4976 

AQP7P1 4,59923 

AR 3,69791 

ARF4 3,32227 

ARFGAP3 3,97276 

ARFIP1 -3,07058 

ARG2 -3,86261 

ARGFX 3,9242 

ARGLU1 6,08266 

ARHGAP11A -3,7337 

ARHGAP15 -3,38122 

ARHGAP19-SLIT1 -5,809 

ARHGAP20 3,59696 

ARHGAP23 1,05543 

ARHGAP26 -4,01941 

ARHGAP39 -2,56413 

ARHGAP5 2,19493 

ARHGEF10 5,8606 

ARHGEF17 4,60125 

ARHGEF28 4,30284 

ARHGEF6 4,51357 

ARHGEF7 -2,76625 

ARID3B -4,66401 

ARID4A -5,47555 

ARID5B 3,15526 

ARIH1 -4,16592 

ARL11 5,45712 

ARL13B -2,49201 

ARL14EP -2,43498 

ARL2BP 2,54205 



ARL3 4,49642 

ARL4A -2,79095 

ARL4C -3,3107 

ARMC1 -3,4649 

ARMCX4 6,32925 

ARPC5L 3,67701 

ARRDC3 5,01559 

ARSD 5,9491 

ARSK 3,61813 

ARV1 -3,68567 

AS3MT 2,94822 

ASAP2 -4,57297 

ASB14 7,47015 

ASB6 -4,15722 

ASCC1 3,98102 

ASF1A -5,96881 

ASNS 2,41184 

ASPH 2,19996 

ASPM -4,94611 

ASXL3 -3,22077 

ATAD1 -3,55988 

ATCAY 2,96231 

ATF1 -4,97346 

ATF4 5,26127 

ATIC 2,80599 

ATL2 -2,23132 

ATMIN -4,25421 

ATN1 4,00665 

ATP10B -4,13094 

ATP1B1 -2,83953 

ATP2C2 -4,81484 

ATP5O 3,58677 

ATP6AP1 3,4307 

ATP6AP2 4,02488 

ATP6V0D1 -2,70027 

ATP6V0D2 3,45145 

ATP6V1A 5,09693 



ATP6V1B2 -3,38044 

ATP6V1C2 -4,53602 

ATP8B2 4,30681 

ATP9A -4,18483 

ATPAF2 -2,33203 

ATRN 4,26892 

ATXN2L -3,79759 

ATXN3 2,19279 

ATXN7L2 -4,28788 

AURKA -6,80347 

AURKC -5,80602 

AXIN2 -2,24755 

AXL 3,25111 

AZGP1P1 5,82437 

AZI2 4,53605 

B2M 7,42942 

B3GNT2 -4,42296 

B3GNT4 -2,69588 

B3GNT6 2,82877 

BACH1 -3,26679 

BAG3 1,11022 

BAIAP2 -3,95335 

BAIAP2L1 -3,55839 

BAIAP2L2 -2,99254 

BANP -3,512 

BAP1 3,26117 

BARD1 -3,69358 

BARX2 -5,75065 

BASP1 4,55882 

BATF2 -4,88077 

BAZ1A -4,03488 

BBS1 4,80414 

BBS5 2,6336 

BBX 6,21092 

BCAR1 3,3048 

BCAR4 -4,84965 

BCAT1 5,81831 



BCDIN3D 4,8874 

BCKDHB 2,7768 

BCL2L1 -5,98001 

BCL2L10 -6,78836 

BCL2L15 3,11688 

BCORL1 -2,57569 

BCRP2 -2,4218 

BEST1 7,8034 

BET1L 4,27392 

BEX1 8,59692 

BHLHE22 -3,30539 

BHLHE40 -4,71741 

BICC1 -3,44908 

BIRC5 -4,29821 

BLOC1S2 2,21312 

BMP15 -8,98269 

BMP6 -0,07253 

BMP7 3,10685 

BMPR1B 2,47802 

BMS1P4 2,21389 

BNC1 -5,21067 

BNIP2 3,69752 

BNIP3L 3,18322 

BOD1 -4,6984 

BOLA3-AS1 3,88831 

BPGM -4,675 

BRAP -3,89682 

BRCA1 -2,02334 

BRCA2 -3,87521 

BRD1 -3,78338 

BRDT -2,74423 

BRINP1 -2,27342 

BRIX1 -3,23953 

BRK1 3,56299 

BROX 3,98923 

BRS3 -3,78793 

BRWD3 2,90644 



BSDC1 3,13535 

BSN-AS2 4,68587 

BTAF1 7,28509 

BTBD10 -2,96083 

BTBD2 -4,06572 

BTBD3 4,74214 

BTBD7 -2,60013 

BTG4 -9,42643 

BTRC -4,78053 

BUB1B -6,02462 

BYSL -3,30163 

C10orf118 -3,3354 

C10orf2 -3,28876 

C10orf32 3,62939 

C10orf35 3,88393 

C10orf76 3,57783 

C11orf54 3,07218 

C11orf80 3,15629 

C11orf82 -2,67409 

C11orf84 -5,6613 

C12orf65 2,91611 

C12orf75 3,52246 

C14orf105 3,32887 

C14orf2 -3,28285 

C16orf72 -4,64849 

C16orf87 2,79749 

C17orf103 3,79861 

C17orf53 -3,43373 

C17orf74 -3,88594 

C17orf75 2,7223 

C17orf89 6,30639 

C17orf99 2,73916 

C18orf61 4,7006 

C19orf10 3,11275 

C19orf12 5,13477 

C19orf24 -3,14855 

C19orf35 2,92279 



C19orf48 4,56726 

C19orf57 -4,42365 

C19orf67 -3,17074 

C19orf68 5,67358 

C1orf220 5,4941 

C1orf226 -5,68678 

C1orf86 2,64637 

C1QL1 -4,88152 

C1R 2,85341 

C20orf203 4,7123 

C20orf96 -2,41839 

C21orf59 -2,92499 

C21orf62 2,34074 

C22orf46 7,8531 

C2CD2 5,92716 

C2CD2L -7,54946 

C2CD3 -2,71373 

C2CD5 -3,44573 

C2orf49 3,72078 

C2orf74 8,5516 

C3orf36 1,022 

C3orf56 -6,51781 

C4orf27 -3,88341 

C4orf47 -5,0007 

C5orf15 4,59401 

C5orf27 2,80113 

C5orf28 4,32249 

C5orf30 6,68423 

C5orf34 -2,57214 

C5orf51 2,9014 

C5orf55 2,24297 

C5orf64 4,24907 

C6orf132 4,4323 

C6orf203 -4,35547 

C6orf99 9,04086 

C7 6,12287 

C7orf25 -4,57205 



C7orf73 4,50857 

C8orf12 -4,81503 

C8orf31 3,46236 

C8orf33 5,26972 

C8orf49 4,60567 

C9orf152 5,07696 

C9orf3 2,30482 

C9orf40 -3,13069 

C9orf41 -6,35373 

C9orf62 -2,00926 

C9orf64 3,8745 

C9orf91 -3,08936 

CA5BP1 3,57354 

CABP4 3,56382 

CABYR -3,83045 

CACFD1 4,04702 

CACNA1A -3,39579 

CACNA1C 4,08291 

CACNA2D2 -2,96529 

CACNG2 6,88346 

CACNG4 5,14823 

CACNG7 -3,78949 

CADM1 -2,17479 

CALB1 -5,66647 

CALCOCO1 2,56971 

CALCOCO2 -2,57138 

CALML4 -4,18782 

CAMK1D -2,24342 

CAMK2N1 5,80332 

CAMP -2,78917 

CAMSAP1 -6,60479 

CAP1 3,50853 

CAPNS1 3,65011 

CAPRIN2 -3,15635 

CAPZB 3,75869 

CARD6 -2,71151 

CARD8 2,7401 



CARS 3,22493 

CASC1 -5,15131 

CASC4 3,82643 

CASC5 -5,127 

CASC9 3,43851 

CASK 5,79177 

CASP14 6,27403 

CASP8 3,1522 

CAV2 4,57655 

CBFA2T3 -4,10344 

CBLB 9,25359 

CBLL1 -3,08776 

CBX1 -3,71897 

CC2D1B 5,35819 

CC2D2A 4,15052 

CCAR1 -3,56982 

CCDC101 -2,75583 

CCDC11 2,30879 

CCDC115 -2,91783 

CCDC117 -2,84592 

CCDC121 -4,2886 

CCDC126 -2,63518 

CCDC132 -2,44186 

CCDC144B 4,00787 

CCDC146 -2,83739 

CCDC147 -2,74239 

CCDC15 -4,72814 

CCDC160 -0,76858 

CCDC171 -6,45863 

CCDC177 -0,28533 

CCDC184 1,04275 

CCDC27 -3,98383 

CCDC34 -2,67018 

CCDC43 -4,8249 

CCDC58 2,64252 

CCDC59 -3,053 

CCDC69 2,9582 



CCDC77 -3,97861 

CCDC84 5,88537 

CCDC88C -4,26046 

CCDC92 3,32524 

CCDC94 -2,42191 

CCL22 2,92445 

CCL5 2,69624 

CCNA2 -0,47901 

CCNB1 -6,08448 

CCNB2 -5,31942 

CCNB3 -4,43124 

CCND1 6,4376 

CCNE1 -2,60585 

CCNG2 -3,33083 

CCNJ -4,21523 

CCNT1 -3,62203 

CCNYL1 -3,884 

CCSAP -3,40563 

CCT6A 3,79196 

CCZ1B -2,85315 

CD24 5,49681 

CD300E 5,78102 

CD300LB -5,71609 

CD36 -3,99286 

CD3E 0,52616 

CD3G 3,22144 

CD63 7,71889 

CDA -0,36876 

CDADC1 -3,55468 

CDC25B -4,45096 

CDC26 5,56193 

CDC27 -2,12144 

CDC42SE1 3,08832 

CDC45 -4,73118 

CDC6 -4,2901 

CDCA2 -4,23338 

CDCA4 -4,5659 



CDCA7L -4,98399 

CDCA8 -3,22564 

CDH1 -5,52977 

CDH11 6,18142 

CDH17 -3,19816 

CDH2 2,8362 

CDH3 -7,62934 

CDH9 -3,64108 

CDK12 -3,27108 

CDK15 4,80261 

CDK16 2,17985 

CDK19 6,62432 

CDK2AP1 3,14495 

CDK2AP2 -2,91037 

CDK5 -6,24577 

CDK5RAP2 3,9394 

CDK7 -3,73714 

CDK9 2,61633 

CDKL1 3,23174 

CDKL2 -2,75159 

CDKN1A 4,49317 

CDNF 1,02872 

CDR1 -4,72277 

CDR2 -2,32877 

CDR2L 5,31458 

CDS1 -4,19454 

CDV3 3,14766 

CEBPZOS -5,60976 

CECR1 5,12194 

CELF1 -2,25872 

CENPA -3,40055 

CENPE -4,61992 

CENPH -3,38556 

CENPU -5,36005 

CEP170B -2,89001 

CEP19 0,32356 

CEP55 -3,92039 



CEP85 -3,10284 

CERS5 2,27096 

CES3 2,89688 

CETN3 -2,56993 

CGN -0,34938 

CHAF1A -6,52255 

CHAF1B -3,39813 

CHAMP1 -5,89111 

CHD3 6,23528 

CHD7 -4,17581 

CHD9 3,99455 

CHEK1 -0,60563 

CHERP -5,54928 

CHGB 7,52869 

CHMP7 -4,35146 

CHN2 -1,91792 

CHRM3 3,58403 

CHRNA5 -2,99775 

CHRNB1 3,59625 

CHST1 5,52639 

CHST12 -3,39954 

CHST3 7,69548 

CHST6 2,91931 

CHTOP 3,61806 

CHUK -2,58492 

CIAO1 2,83187 

CIART -5,37833 

CIC 5,16494 

CIITA 3,04713 

CIR1 -6,55056 

CIRH1A -2,82455 

CIT -3,74875 

CITED4 3,91417 

CKAP2 -2,38468 

CKB 3,25474 

CKS1B -4,45677 

CLASP1 2,74718 



CLASRP 2,96616 

CLCN5 -4,13411 

CLDN1 5,00516 

CLDN11 5,56098 

CLDN18 -3,5639 

CLEC7A 3,42847 

CLIP3 3,49731 

CLK1 -2,55061 

CLMP 5,07696 

CLOCK -3,52691 

CLPTM1L -3,06562 

CLPX -6,25102 

CLSPN -3,73563 

CLU 3,43085 

CMAS 5,93656 

CMBL 3,68747 

CMIP 3,992 

CMKLR1 -3,36365 

CMTM4 -3,7729 

CMTR1 -3,96455 

CNBD1 -3,83188 

CNBP -2,70124 

CNDP1 -2,37481 

CNGA4 5,36332 

CNN1 3,45602 

CNNM2 -5,42801 

CNOT11 -6,59719 

CNOT3 -3,15382 

CNOT4 -3,18035 

CNOT6 -3,3146 

CNRIP1 -4,80757 

CNST -2,33205 

CNTD2 -3,63265 

COBL 2,99042 

COG3 3,95609 

COG7 5,03332 

COIL -2,59271 



COL1A1 5,54034 

COL27A1 9,84592 

COL6A1 8,93974 

COL6A3 4,99453 

COL6A6 -3,22057 

COLEC12 -2,75976 

COLGALT1 2,72043 

COMMD1 3,70421 

COMMD4 -2,96607 

COMMD9 4,61337 

COPA 6,32131 

COPS7B -4,22523 

COTL1 7,89175 

COX15 4,70235 

COX17 3,07089 

COX4I2 -4,88304 

COX6A1 3,58287 

COX6B2 2,22376 

COX6C 0,03366 

COX8A 3,07092 

CPLX4 -4,31066 

CPM 3,53697 

CPNE3 4,91242 

CPNE8 2,42656 

CPNE9 4,70351 

CPQ 2,48824 

CPS1 -2,67908 

CPSF1 3,73292 

CPT1A 3,25044 

CR2 -4,86766 

CRAMP1L -3,17424 

CREB1 -3,03822 

CREB5 -3,30483 

CREG1 7,51486 

CRIPT 2,83872 

CRKL -3,68989 

CRMP1 -3,21624 



CROCCP2 6,20598 

CRX 3,37133 

CRY1 -4,64931 

CRYGS 7,29645 

CSDC2 5,20711 

CSDE1 -2,75164 

CSE1L -2,62833 

CSF1R -4,26066 

CSNK2A1 -2,23288 

CSRP2 -2,61744 

CST7 -4,04213 

CSTB -3,98598 

CSTF1 -3,52056 

CSTL1 -5,31861 

CTAGE5 -5,84488 

CTCFL -3,02583 

CTD-2201I18,1 -3,04404 

CTD-3080P12,3 2,60013 

CTDSPL -2,96103 

CTNNAL1 4,40552 

CTNND1 -3,12964 

CTSC 2,34655 

CTSD 5,71419 

CTSK 9,25638 

CTSLP2 2,36232 

CTSZ 4,36749 

CTTN 2,00041 

CTTNBP2 -4,36891 

CUEDC2 5,28693 

CUL4A 2,84322 

CUL5 -5,39151 

CUL9 5,10254 

CUX2 -3,1002 

CWC22 -3,42681 

CWF19L2 -2,99046 

CXADR 2,88554 

CXCR1 4,72068 



CXorf22 -2,64604 

CXorf31 2,68329 

CXorf38 3,09811 

CXorf40B -0,36462 

CYB561D1 4,16859 

CYC1 9,11362 

CYFIP1 4,00086 

CYP17A1 8,81346 

CYP1A2 2,86419 

CYP1B1 -3,01273 

CYP2B6 4,1418 

CYP2B7P 3,73836 

CYP2E1 2,79802 

CYP2F1 2,65644 

CYP2G1P 1,09297 

CYP2W1 3,48989 

CYP4A11 3,40253 

CYP4F11 5,07999 

CYP51A1 3,47325 

CYP8B1 5,50779 

CYTH1 -2,76411 

DAAM1 -4,08396 

DAAM2 -3,58566 

DAD1 -2,27143 

DAGLB -2,85052 

DAND5 2,54654 

DAPK3 -2,61453 

DAZL -6,27905 

DBI 4,16252 

DBIL5P 5,77808 

DCAF10 4,53267 

DCAF12L2 4,05406 

DCAF5 -2,70392 

DCAF8 3,24609 

DCAF8L2 8,5979 

DCAKD 2,54264 

DCBLD2 6,24735 



DCDC2 -6,42122 

DCHS2 -3,40978 

DCLK1 1,06042 

DCLK2 -2,9323 

DCLRE1A -4,42361 

DCLRE1B -5,65013 

DCLRE1C 3,63128 

DCP1A -2,49647 

DCP2 -2,72664 

DCT -5,57727 

DCTN2 5,80971 

DCTN5 -2,46337 

DCX 2,99082 

DDIT4 6,82285 

DDN -2,70143 

DDX10 -3,93456 

DDX11 -5,51274 

DDX19B 5,34578 

DDX23 -4,78208 

DDX4 -6,25489 

DDX43 -4,6497 

DDX47 -2,37061 

DDX50 -3,56667 

DEAF1 -3,1425 

DEDD -3,51815 

DEFB116 6,19006 

DEGS1 3,1358 

DEK -6,34104 

DENND3 3,18129 

DENND4C 2,56704 

DENR 3,24293 

DEPDC1B -5,2103 

DEPDC7 -6,2992 

DFFA 2,45297 

DGCR2 -4,2333 

DGKZ 5,48803 

DHCR24 5,02909 



DHRS4-AS1 3,11969 

DHX33 -2,83917 

DIO3OS 5,94002 

DIP2A 3,90928 

DISC1 5,12858 

DKFZP434A062 4,82796 

DKFZP434L187 4,3221 

DLG1 -2,39671 

DLG3 -3,11601 

DLG5 4,88219 

DLGAP5 -8,28665 

DLST -3,66352 

DLX5 2,61664 

DMBT1P1 2,60759 

DMD -4,61189 

DMRTA1 -3,79495 

DMRTB1 -2,70014 

DMXL1 -3,06523 

DNAH10 -3,10854 

DNAH11 -4,01921 

DNAJB2 5,30757 

DNAJC15 -3,34494 

DNAJC2 -3,1882 

DNAJC22 3,13022 

DNASE2 5,02171 

DNMT1 -8,69793 

DNMT3A -2,24783 

DNMT3B -3,72601 

DNPEP 5,47572 

DOC2B -5,16068 

DOCK1 -3,40369 

DOCK5 3,77419 

DOPEY1 -5,31236 

DOPEY2 -3,85385 

DPAGT1 5,30397 

DPF2 -3,93536 

DPM2 3,08709 



DPPA3 -9,84055 

DPPA4 5,3189 

DPPA5 -1,05312 

DPYD 3,46078 

DPYSL3 8,10083 

DQX1 -4,16398 

DRD5 4,02852 

DROSHA -2,38008 

DSCC1 -4,08748 

DSEL 3,8986 

DSG3 2,36445 

DSP 5,00151 

DST 3,74879 

DTL -5,59213 

DTNA 5,16778 

DTX2 -3,83885 

DTX3L 3,80836 

DUOX2 6,59302 

DUSP10 -3,56036 

DUSP11 -2,59629 

DUSP3 3,59307 

DUSP7 -5,50878 

DUXA 3,19693 

DYNAP 4,5543 

DYNC1H1 4,57999 

DYNLL2 -2,54717 

DYNLRB1 5,02075 

DYRK1A -3,98984 

DYSF -4,30173 

E2F1 -4,7733 

EAPP 5,01008 

EBF1 -6,30604 

EBF2 -3,57047 

EBLN1 -4,91682 

EBPL -5,10559 

ECD -0,23659 

ECHDC3 8,77942 



ECT2 -3,07627 

EDAR -5,85926 

EEF1B2 4,86465 

EEF1D 5,59234 

EEF1G 3,78363 

EEF2K -3,72577 

EEPD1 -3,96571 

EFCAB14 -2,86679 

EFCAB2 3,0842 

EFCAB6 -2,45365 

EFHD2 4,56275 

EFNA5 -3,19213 

EFR3B -2,76358 

EGLN1 5,14684 

EHD2 3,46939 

EHMT1 -2,04711 

EID1 4,04345 

EIF2AK4 -2,99866 

EIF2B2 2,35973 

EIF2B5 5,50168 

EIF2S2 2,47269 

EIF3D 2,40814 

EIF3I 4,35618 

EIF4A1 5,56379 

EIF4E1B -4,61531 

EIF4EBP1 4,20182 

EIF4EBP2 4,65629 

EIF4ENIF1 -5,44893 

EIF4G3 -2,77162 

EIF5B -4,56347 

ELAVL2 -3,32601 

ELF1 -2,72198 

ELK3 -4,45071 

ELL 8,97073 

ELMO1 -5,30854 

ELMO2 -2,89727 

ELMOD1 4,1261 



ELOVL2 -4,79318 

ELOVL4 -3,86163 

ELSPBP1 -4,40537 

EMC3-AS1 6,02191 

EMC7 2,91464 

EMC8 -3,5337 

EMD 6,01543 

EML2 6,70366 

EML5 -2,91757 

EMR4P 2,51703 

EMX2OS 3,98706 

ENAM 2,52553 

ENDOD1 5,29451 

ENG -5,25518 

ENO2 1,05759 

ENOSF1 5,55001 

ENOX1 4,23927 

ENPP1 -3,08126 

ENPP4 -1,97158 

ENSA 2,04327 

EPAS1 -6,50905 

EPB41L1 6,78806 

EPB41L3 -3,74893 

EPB41L5 -5,51791 

EPC1 -3,20744 

EPCAM -5,48607 

EPG5 2,82269 

EPHA10 3,31909 

EPN2 -4,46397 

EPS15L1 -4,61659 

EPSTI1 -3,09729 

ERBB4 -3,40304 

ERCC6 -3,18231 

ERCC6L -4,21895 

ERG -4,05091 

ERLIN1 -0,32066 

ERO1LB -4,24926 



ERP44 -2,7492 

ERVK13-1 4,74522 

ESCO2 -7,70095 

ESD 4,59316 

ESF1 -3,60281 

ESPL1 -3,19283 

ESRP1 -6,53256 

ETNK1 4,88774 

ETS1 -2,1773 

ETV5 -5,7763 

EVI5 3,47508 

EVL -2,78407 

EXD1 2,51699 

EXO1 -6,69149 

EXOC3L2 3,38739 

EXOSC6 4,13938 

EXTL3 -2,61032 

EYA1 -4,77031 

F2R 3,15756 

F3 5,84759 

F5 4,26302 

FABP3 3,8723 

FABP5 5,2562 

FADS6 2,50872 

FAIM2 4,14022 

FAM102B 2,55491 

FAM104B 3,82815 

FAM106A 4,164 

FAM107A 4,60679 

FAM107B 2,75263 

FAM111A 4,76301 

FAM111B -2,34265 

FAM114A1 4,50823 

FAM115A 2,93563 

FAM117A -4,38183 

FAM118A -3,93938 

FAM120A 2,49629 



FAM122A -5,01132 

FAM129A 4,13168 

FAM131C 4,31814 

FAM134A 2,94175 

FAM13A -4,84692 

FAM149A -3,52341 

FAM149B1 4,45546 

FAM154A -7,81164 

FAM161A 4,4529 

FAM163B -2,00808 

FAM167A -4,03067 

FAM167B 1,03294 

FAM171A1 6,51781 

FAM172BP -5,49396 

FAM174B -2,79309 

FAM175B -2,46152 

FAM184B -3,33146 

FAM189A2 -6,73889 

FAM193A -2,75883 

FAM198B 5,48963 

FAM207A 7,99247 

FAM20B 3,07786 

FAM214A -2,55869 

FAM216B 6,83788 

FAM219B 0,68743 

FAM220A -7,33177 

FAM222B -4,17312 

FAM227A -2,74597 

FAM230B 3,43616 

FAM230C 6,57234 

FAM46A 4,40747 

FAM46B -5,62521 

FAM46C -7,04458 

FAM53C -3,11848 

FAM65B -2,62323 

FAM66C 0,48983 

FAM71F2 3,08009 



FAM73A 2,11533 

FAM74A3 5,01247 

FAM83A-AS1 9,62122 

FAM83E -6,12656 

FAM83H-AS1 3,13083 

FAM86C2P -3,59535 

FAM86EP 5,49304 

FAM91A1 6,37169 

FAM95C 5,97442 

FAM96A 3,99064 

FANCD2 -2,45266 

FANCI -0,41985 

FANCL -5,36376 

FANCM -2,74768 

FAR2 -5,97158 

FARSB 2,79066 

FASN 5,99453 

FBL 6,10315 

FBLIM1 3,0925 

FBLN7 -4,78781 

FBN1 6,30958 

FBXL12 2,75142 

FBXL14 -4,07725 

FBXL19-AS1 3,72573 

FBXO18 -2,78139 

FBXO30 -3,62402 

FBXO32 6,25222 

FBXO34 -3,39862 

FBXO36 -0,21597 

FBXO44 2,69863 

FBXO46 2,91724 

FBXO5 -5,30341 

FBXO6 2,12314 

FBXW12 -7,48653 

FCHSD2 5,33359 

FDFT1 -3,62009 

FDX1 6,14414 



FDX1L 9,07687 

FDXACB1 3,36321 

FEM1A 0,21473 

FER 3,99686 

FERMT2 -4,84948 

FEZF2 -4,59588 

FFAR4 4,21715 

FGB 4,4753 

FGD5 -3,32422 

FGD5P1 5,21148 

FGF11 5,52328 

FGF18 4,83617 

FGF5 2,5415 

FGFR1 -2,47677 

FGFR1OP -3,02912 

FGFRL1 3,0507 

FHDC1 2,88923 

FHIT -4,2637 

FHL2 5,36533 

FHOD1 7,14875 

FIGLA -2,2339 

FIGNL1 -3,76659 

FILIP1L 3,71809 

FIP1L1 -2,88919 

FIZ1 2,58177 

FKBP10 5,55863 

FKBP14 3,16746 

FKBP1AP1 5,53453 

FKBP9 4,83553 

FLJ20021 -3,03163 

FLJ30403 2,60829 

FLJ31104 2,92394 

FLJ33360 4,4622 

FLJ36000 2,09965 

FLJ42102 3,06602 

FLJ42627 3,0029 

FLJ43315 4,2793 



FLJ43681 -4,22062 

FLNA 4,79579 

FLRT2 9,73079 

FLT1 3,32536 

FMN1 -3,23741 

FMN2 -4,40189 

FMO6P 1,14107 

FNBP1L -2,29743 

FNDC3A 7,36045 

FNTB -4,56306 

FOXH1 9,06145 

FOXJ2 4,48429 

FOXJ3 -3,27283 

FOXK2 -3,72299 

FOXL2NB 3,62803 

FOXM1 -3,00223 

FOXN1 -0,29256 

FOXN3 0,05839 

FOXO1 0,03025 

FOXO6 4,17346 

FOXQ1 -6,93616 

FRAT2 -2,88372 

FRMD3 -2,33152 

FRMD4B -3,30097 

FRMD5 7,04931 

FRMD8 6,02201 

FRS3 -3,87392 

FSCN1 5,91859 

FSTL3 0,54769 

FTH1 6,63891 

FTL -3,92 

FTX 3,02284 

FUCA1 -2,81263 

FUCA2 5,22814 

FUNDC2 6,96703 

FURIN -2,87442 

FYN -3,80366 



FZD2 3,24531 

FZD3 -3,283 

FZD4 3,05587 

G0S2 5,62453 

G3BP1 -3,73673 

G6PD -4,41732 

GAB1 -6,27135 

GAB2 -3,79043 

GABARAPL3 -3,43812 

GABPA -2,28902 

GABRR3 -0,42322 

GADD45A 0,51964 

GAL3ST4 2,26377 

GALM 3,16588 

GALNT11 4,03409 

GALNT3 -5,26948 

GAPDH 4,64455 

GAREM 3,56645 

GART 3,49901 

GAS6-AS2 2,39919 

GAS7 -4,85787 

GATA1 9,68603 

GATA6 7,67641 

GATC 4,44081 

GATSL2 3,21013 

GBF1 -2,85032 

GBP1 4,41638 

GBP2 5,38329 

GCC2 -4,65551 

GCH1 -5,39881 

GCLM 2,79827 

GCNT3 -6,28371 

GDAP1 -4,53916 

GDF15 7,22996 

GDF9 -7,87923 

GDI2 -0,24669 

GEMIN5 -7,73997 



GET4 5,82007 

GFOD1 4,75049 

GFOD2 3,71262 

GFRA1 3,05701 

GFRA3 -2,48138 

GGA1 3,23119 

GGA3 -3,20429 

GGACT -3,10891 

GGH -2,24719 

GGPS1 3,06393 

GGT8P 4,66558 

GID8 -4,05174 

GIGYF2 -2,52733 

GINS1 -3,52784 

GINS2 -8,54802 

GIPC2 -2,77674 

GIT1 -4,3683 

GIT2 -3,81479 

GJA1 5,46204 

GJB4 6,16025 

GK5 2,89939 

GKAP1 -3,83665 

GLCCI1 -3,42168 

GLDN 4,26156 

GLE1 -4,54876 

GLIDR 6,02119 

GLUD1 6,857 

GMCL1 -2,63676 

GMDS-AS1 4,81517 

GMNN -4,80344 

GNA11 -6,31645 

GNA14 -5,13472 

GNAI1 -3,02171 

GNAI2 0,26937 

GNAS 4,93592 

GNAT2 -3,66448 

GNB1 -2,56544 



GNB5 2,98901 

GNE 2,46636 

GNL2 -0,44972 

GNL3 -3,30665 

GNPDA2 -3,08114 

GNPNAT1 3,5242 

GOLGA5 -2,96208 

GOLGA8I 3,90874 

GOLGB1 5,68384 

GOLM1 -2,82469 

GOLT1B -2,86289 

GORASP2 -3,81314 

GOSR1 2,4702 

GOT2 -4,4966 

GP1BA 3,75869 

GPATCH2 2,94482 

GPATCH4 -2,71292 

GPBP1 -3,11995 

GPC2 6,10911 

GPC4 5,49691 

GPC6 5,21871 

GPKOW 2,38477 

GPM6A -2,95739 

GPN2 -2,87908 

GPR112 5,28872 

GPR119 3,53918 

GPR137B -2,82651 

GPR143 -3,03815 

GPR151 -4,17366 

GPR160 -0,32254 

GPR173 5,82577 

GPR32 4,18221 

GPR37 -2,92162 

GPR37L1 4,61088 

GPR50 2,06621 

GPR56 5,67513 

GPR65 3,16765 



GPRC5A 6,89653 

GPRC5B 7,19945 

GPSM2 -4,7839 

GPX7 4,4763 

GRAMD1B 8,60571 

GRAMD3 3,11573 

GRB14 5,26627 

GRB2 4,44887 

GRB7 -8,30361 

GREB1 0,28024 

GRHL1 -3,29596 

GRHL2 -4,87627 

GRIK3 3,74556 

GRIPAP1 4,07491 

GRM4 -2,53269 

GRN 5,59822 

GSDMA 3,2521 

GSDMC 3,89131 

GSE1 -2,58811 

GSKIP -2,91017 

GSR 3,13532 

GSTA1 8,07079 

GSTA3 8,54391 

GSTA4 8,09829 

GSTP1 6,05771 

GSTTP2 2,81566 

GTF2A2 2,29677 

GTF2B -2,82252 

GTF2H1 -2,56498 

GTF2H2B 4,83815 

GTF2H5 2,51687 

GTF3C3 -3,76268 

GTF3C5 4,22018 

GTF3C6 3,12487 

GTPBP1 2,85442 

GTPBP4 7,14824 

GTSE1 -0,51805 



GTSF1 -5,26874 

GUCA1B 3,4789 

GUF1 3,4818 

GUSBP10 -2,77399 

GXYLT1 3,39486 

H1FOO -8,36494 

H2AFV 4,8007 

H2AFX -4,01016 

HABP2 -8,38878 

HADHB 6,0068 

HAP1 -6,05914 

HAS3 -4,98042 

HAUS4 -3,32551 

HAUS5 -6,18136 

HAUS6 4,22205 

HAUS8 -8,91107 

HBE1 3,5721 

HBS1L 2,47277 

HCAR3 -3,44036 

HCN4 -2,23415 

HDAC3 2,82258 

HDAC6 6,34038 

HDAC9 -3,08705 

HDC -3,03568 

HDGFL1 -3,22009 

HDGFRP2 -2,51935 

HDGFRP3 -4,30025 

HDHD2 4,11991 

HEATR6 5,24511 

HECA 6,23776 

HEG1 3,50374 

HELLS -5,69953 

HENMT1 -7,50874 

HERC2P4 2,40273 

HERC6 -6,17094 

HES2 3,10143 

HEYL -2,07067 



HGSNAT 4,82122 

HHEX -8,09433 

HHLA2 -2,21684 

HIATL2 3,17167 

HIBADH 3,12739 

HIC2 -5,08682 

HID1 -4,94647 

HIF1A 2,34026 

HINT2 -4,22697 

HIP1R -5,64715 

HIST1H1A -7,49953 

HIST1H2AH -3,3643 

HIST1H4H -3,59813 

HIST2H2AC -3,10543 

HIVEP1 -4,03949 

HIVEP2 4,99741 

HJURP -4,59264 

HLF 3,72554 

HMG20A -3,10419 

HMG20B -4,26741 

HMGA1 -5,16214 

HMGA2 5,4275 

HMGB1 -3,05983 

HMGB2 -2,58716 

HMGB3 -4,22099 

HMGB3P1 3,17829 

HMGCS1 5,38507 

HMGN4 3,70275 

HMMR -4,9934 

HMOX1 8,25445 

HMOX2 2,20895 

HN1L 5,46681 

HNRNPA1P10 -3,45474 

HNRNPA3P1 3,01548 

HNRNPDL 0,24324 

HNRNPM 3,15793 

HNRNPU-AS1 4,34459 



HNRNPUL2-BSCL2 -4,7061 

HOMER1 -2,75626 

HOMER2 -7,35133 

HOMEZ 4,67612 

HOTTIP 5,96959 

HOXA4 4,51474 

HOXA7 -4,07664 

HP1BP3 3,55052 

HPGDS -2,92936 

HPSE 2,10625 

HRG -3,35964 

HRSP12 4,24796 

HSBP1 4,45769 

HSBP1L1 7,78005 

HSD17B12 3,67271 

HSD17B6 5,91109 

HSD17B7 2,57635 

HSF2BP -8,13657 

HSPA12A 3,73563 

HSPA4L -2,92739 

HSPB6 5,12751 

HSPE1 5,66424 

HTRA1 6,48267 

HTRA3 6,65515 

HTRA4 4,40312 

HUS1 0,51281 

HVCN1 -3,19142 

HYLS1 -4,75169 

IBA57 3,22547 

ICA1L 2,70015 

ID4 1,08048 

IDH2 -4,96649 

IDI1 3,48023 

IDO1 3,70383 

IDS 2,67751 

IER3IP1 -5,06504 

IFITM10 4,57075 



IFNAR1 4,66983 

IFNL4 -6,71862 

IGDCC4 6,29309 

IGF2 4,1617 

IGF2BP3 -6,64501 

IGFBP1 -2,93534 

IGFBP2 3,69197 

IGFBP3 -6,91821 

IGFBP5 3,4546 

IGFBP7 7,75958 

IGFBPL1 -2,84092 

IGLON5 0,50823 

IGSF10 -5,44843 

IGSF11 -2,52618 

IKBKAP 5,10958 

IKZF4 3,33064 

IL10 3,89355 

IL10RB 3,83679 

IL17D -5,31728 

IL1RAP -4,30732 

IL4R 2,6732 

IL6 3,28058 

IL6ST 6,40004 

ILDR2 -2,37984 

ILF3-AS1 3,36127 

ILK 6,89484 

IMP3 3,11577 

IMPACT 4,98301 

INCENP -4,01241 

ING2 -2,99727 

INHA 6,24557 

INHBA-AS1 4,20473 

INHBB 7,51674 

INIP 2,59706 

INMT 2,96376 

INPP5E 4,27887 

INSC -4,53046 



INSL4 -3,6299 

INSR 6,61602 

INTS1 3,08923 

INTS6 -3,00426 

INTS8 -2,64248 

IP6K2 4,28477 

IPO5P1 3,52813 

IPO8 -5,45135 

IPW 4,81325 

IQCB1 -4,28049 

IQCD -4,11348 

IQCJ -5,91927 

IQGAP2 -5,43399 

IQSEC1 -3,69238 

IQUB -5,04264 

IRAK1BP1 -2,9281 

IRAK3 4,07157 

IRAK4 3,71605 

IREB2 5,50898 

IRF6 -6,4242 

IRF8 -4,2255 

IRGM -5,72468 

IRS1 3,54237 

IRS2 7,03535 

ISCA1 2,85484 

ISG20L2 6,69532 

ISOC1 -3,59029 

ISPD -4,43613 

IST1 4,77674 

ITGA2 6,8591 

ITGAV 2,60424 

ITGB1 3,46318 

ITIH5 2,76119 

ITM2B 5,30942 

ITPR2 3,29924 

ITPRIPL2 3,5325 

IVD 2,92392 



IWS1 -4,2992 

JADE1 3,5166 

JADE3 -3,15549 

JAG1 -5,36233 

JAG2 -4,28729 

JAGN1 -4,74635 

JAKMIP2 6,34848 

JAM2 3,13618 

JARID2 -3,96773 

JHDM1D-AS1 2,82526 

JMJD6 -4,08006 

JOSD1 3,06077 

JUN 4,38057 

JUND 3,34927 

KALRN -4,16767 

KAT2A 3,164 

KAT7 -2,48145 

KATNAL1 -3,31659 

KATNB1 -3,91457 

KCNA7 3,22756 

KCND1 5,62616 

KCND2 3,13062 

KCNJ11 4,14009 

KCNJ3 -2,74615 

KCNK18 -3,19761 

KCNK2 3,82506 

KCNK3 6,17365 

KCNK5 -3,74928 

KCNK9 -5,15974 

KCNQ1OT1 2,35492 

KCTD12 7,27768 

KCTD13 -4,17425 

KCTD20 0,24466 

KDELR1 5,85911 

KDM1B -6,07115 

KDM5B 5,91989 

KHDC3L -9,33167 



KHDRBS3 -5,30358 

KIAA0020 3,30894 

KIAA0247 -3,65257 

KIAA0430 5,39152 

KIAA0556 -2,30275 

KIAA0895L 7,33365 

KIAA0922 -4,22699 

KIAA1033 -3,09436 

KIAA1147 -3,30807 

KIAA1211 -2,54248 

KIAA1257 -3,94601 

KIAA1429 -2,30008 

KIAA1456 3,64443 

KIAA1462 5,84067 

KIAA1524 -7,52583 

KIAA1549L -3,18007 

KIAA1614 3,03792 

KIAA1751 4,27022 

KIAA1919 2,71329 

KIAA1958 4,38635 

KIAA2026 3,9685 

KIF14 -3,52247 

KIF15 -3,40641 

KIF18A -3,89187 

KIF1B 2,04447 

KIF20B -4,10908 

KIF23 -4,71267 

KIF26B -4,56294 

KIF3A -4,01749 

KIF4A -4,99466 

KIFC3 -2,92096 

KIR3DX1 2,27358 

KIT -6,40878 

KL 5,67799 

KLC2 -4,31653 

KLF10 3,92852 

KLF11 -3,95352 



KLF12 3,35549 

KLF13 5,79679 

KLF16 -4,09969 

KLF2 -4,71609 

KLF7 5,01008 

KLF9 7,06794 

KLHDC3 -3,35795 

KLHL18 -3,25665 

KLHL26 -6,3236 

KLHL42 -6,09772 

KLHL7 -2,96144 

KLHL9 6,04598 

KLK14 4,77916 

KMT2A 3,4538 

KMT2E-AS1 6,52205 

KNSTRN -3,65127 

KPNA2 -4,77352 

KPNA7 -7,60591 

KPRP -3,8702 

KRAS 4,77005 

KRBOX4 3,334 

KRCC1 9,84022 

KREMEN1 3,11984 

KRIT1 3,2937 

KRT16 -3,82967 

KRT42P 5,05561 

KRT5 -3,81546 

KRT9 5,05812 

KRTAP1-1 -5,43286 

KRTAP5-5 9,47442 

KSR2 -3,40869 

KXD1 -3,77072 

KY 4,18296 

L2HGDH 3,06076 

LACC1 6,25992 

LAD1 -6,43014 

LAMA1 8,29119 



LAMB1 -2,92895 

LAMB2 8,56259 

LAMTOR4 1,02187 

LANCL2 3,50817 

LARGE 5,04908 

LARP7 -4,35621 

LARS 3,46718 

LDHA 4,06009 

LDHAL6A -3,97491 

LDHB 6,13886 

LDLRAP1 -5,07172 

LEAP2 2,93955 

LEF1 -6,22549 

LEF1-AS1 -5,70074 

LEMD1-AS1 2,99273 

LENG8 4,16041 

LEPR 3,45815 

LEPREL1 4,36129 

LEPREL4 2,80433 

LETM1 3,09487 

LGALS3BP 2,5006 

LGR4 4,59797 

LHFP 8,43172 

LHFPL2 5,95658 

LHFPL5 4,45371 

LHX8 -4,5854 

LILRB2 4,96629 

LIMA1 -4,91643 

LIMK1 -2,92853 

LIMS1 4,30045 

LIN37 4,49904 

LINC00032 -2,22395 

LINC00052 4,61705 

LINC00116 4,56674 

LINC00174 4,80331 

LINC00263 2,41315 

LINC00284 -3,15748 



LINC00311 2,67191 

LINC00330 4,96733 

LINC00337 -2,77632 

LINC00346 2,29037 

LINC00381 3,17483 

LINC00410 2,85732 

LINC00433 -2,24271 

LINC00476 3,05701 

LINC00488 -2,62775 

LINC00501 2,07875 

LINC00507 3,0161 

LINC00547 2,90905 

LINC00548 5,45887 

LINC00606 4,66508 

LINC00619 7,38429 

LINC00622 5,21469 

LINC00637 3,25382 

LINC00648 4,46403 

LINC00652 4,41459 

LINC00657 5,50165 

LINC00663 2,86029 

LINC00670 2,93766 

LINC00671 4,81979 

LINC00674 3,91401 

LINC00700 5,25159 

LINC00704 9,83847 

LINC00884 8,01321 

LINC00887 3,31464 

LINC00895 -9,22658 

LINC00908 3,77636 

LINC00910 3,27382 

LINC00921 0,35949 

LINC00924 2,87929 

LINC00925 5,89911 

LINC00942 3,63452 

LINC00957 5,52608 

LINC00958 3,08148 



LINC00963 2,83521 

LINC00970 3,25872 

LINC00996 3,7225 

LINC00999 2,56269 

LINC01000 5,19176 

LINC01012 3,47218 

LINC01021 3,07567 

LINC01069 5,70754 

LINC01087 3,2566 

LINC01118 -3,30107 

LINC01128 -3,59796 

LINC01134 3,59004 

LINC01141 2,32061 

LINC01152 -2,92308 

LINC01160 3,31561 

LINC01184 4,46023 

LINC01204 2,67427 

LINC01205 2,69734 

LINC01212 3,02129 

LINC01278 6,25404 

LINC01299 4,1508 

LINC01344 -4,92053 

LINC-ROR -2,38248 

LINGO1 -2,25726 

LIPG -2,54911 

LIX1 -4,44712 

LLGL1 3,97274 

LMBRD1 -3,86178 

LMO4 -4,21727 

LMO7 -4,1959 

LMOD1 5,28039 

LMX1B 4,32285 

LOC100128233 2,28841 

LOC100128288 2,63014 

LOC100129138 3,26829 

LOC100129935 8,85 

LOC100130451 3,38348 



LOC100130673 9,11801 

LOC100130899 4,05575 

LOC100131655 3,98215 

LOC100133985 -3,35244 

LOC100287015 2,83357 

LOC100287846 4,19276 

LOC100288069 3,96474 

LOC100289019 3,89548 

LOC100294362 5,50868 

LOC100505812 4,05748 

LOC100505817 -2,46694 

LOC100506385 2,75462 

LOC100506548 3,65322 

LOC100506675 -4,04959 

LOC100506688 4,04815 

LOC100506730 4,47929 

LOC100506746 4,30691 

LOC100506844 -2,56828 

LOC100506985 1,00244 

LOC100506990 2,0615 

LOC100507387 4,69398 

LOC100507501 2,51492 

LOC100507537 2,53124 

LOC100996291 5,00153 

LOC100996385 2,41043 

LOC101926897 4,07637 

LOC101926928 4,48754 

LOC101926935 3,26831 

LOC101927123 4,08423 

LOC101927274 2,53496 

LOC101927391 3,10069 

LOC101927415 3,93549 

LOC101927666 3,86311 

LOC101927722 -3,61336 

LOC101927740 2,83397 

LOC101927797 5,36462 

LOC101927865 -0,03512 



LOC101927873 -2,53759 

LOC101927881 3,77114 

LOC101927931 7,25224 

LOC101928053 2,39214 

LOC101928063 -7,57044 

LOC101928104 4,74996 

LOC101928303 4,43537 

LOC101928435 -4,06853 

LOC101928567 2,68842 

LOC101928738 3,2204 

LOC101928992 3,68243 

LOC101929010 2,50162 

LOC101929173 5,03304 

LOC101929549 4,17507 

LOC101929567 2,48116 

LOC102467081 2,19499 

LOC102724316 6,60631 

LOC102724927 3,63953 

LOC143666 3,00263 

LOC145837 -4,54607 

LOC157273 3,28228 

LOC220729 4,93595 

LOC257396 3,79073 

LOC283299 -4,82085 

LOC283332 8,80687 

LOC283335 5,18901 

LOC283731 4,16732 

LOC284080 5,54983 

LOC284412 5,83241 

LOC284581 0,03017 

LOC284865 4,94795 

LOC284950 3,52369 

LOC285762 5,13002 

LOC286367 2,2617 

LOC339166 -3,32147 

LOC339240 4,70432 

LOC339529 1,16027 



LOC339539 3,17681 

LOC340113 3,56359 

LOC389641 2,94368 

LOC389765 4,42929 

LOC389831 6,51676 

LOC389834 5,54539 

LOC389906 3,98469 

LOC400685 4,41627 

LOC400891 3,43257 

LOC400958 5,76247 

LOC440300 3,47947 

LOC440896 5,14618 

LOC441454 4,59566 

LOC441666 3,63718 

LOC493754 4,22134 

LOC54944 3,141 

LOC613037 4,85995 

LOC642236 3,39228 

LOC642929 4,42192 

LOC643355 5,28881 

LOC643387 4,89564 

LOC643406 2,84975 

LOC644669 3,86785 

LOC644919 3,19026 

LOC644961 -3,48417 

LOC645434 -2,18013 

LOC648987 3,37529 

LOC728323 -7,0168 

LOC728613 6,18571 

LOC728730 -3,07096 

LOC728752 2,90684 

LOC729737 4,23507 

LOC729987 3,51665 

LOC730102 4,82777 

LOC731424 3,01727 

LOC93622 1,05154 

LOH12CR1 -3,30105 



LOH12CR2 3,86757 

LONRF2 3,77323 

LPAL2 2,69671 

LPIN1 3,68977 

LPP 2,63764 

LRAT 3,93343 

LRCH1 -2,21981 

LRCH3 -4,45866 

LRG1 2,68238 

LRIG1 -4,0103 

LRP10 5,4494 

LRP6 -3,24234 

LRRC1 -4,34073 

LRRC16A -3,24358 

LRRC17 -4,2366 

LRRC37BP1 4,85788 

LRRC58 2,73152 

LRRC59 -2,96267 

LRRC7 -3,79757 

LRRC75A-AS1 6,69638 

LRRK1 -2,97271 

LRRN4 -6,76935 

LRRN4CL 3,49464 

LRRTM4 -5,08832 

LRTOMT 3,67916 

LSG1 4,21555 

LSM11 -3,40238 

LSM14B -2,48092 

LSM3 0,05088 

LSM5 4,36173 

LSS 3,78361 

LTB4R 4,68311 

LURAP1L 5,48616 

LUZP6 3,16819 

LYAR -5,10547 

LYPD1 -3,42745 

LYRM4 3,92635 



LYZ 2,35724 

LZTR1 5,35589 

MAD2L1 -8,04116 

MAEA -2,9597 

MAEL -8,44963 

MAF1 4,39146 

MAFG -3,12077 

MAGEF1 1,05281 

MAGT1 4,43972 

MALAT1 5,01568 

MALSU1 -4,20203 

MAML1 4,14414 

MAML2 7,38154 

MAN1A1 4,73941 

MAN1A2 2,85679 

MAN1B1-AS1 3,31222 

MAN2A2 -2,57134 

MANEAL 3,98158 

MAP1B 3,43875 

MAP1LC3B 2,83885 

MAP2K7 -5,17866 

MAP3K13 3,83227 

MAP3K5 4,02041 

MAP7 -3,00885 

MAP7D2 -5,02349 

MAPK1 4,48298 

MAPK13 2,78673 

MAPK4 -2,87351 

MAPKAP1 -3,41309 

MARCH4 -3,22795 

MAST3 -3,47586 

MAST4 -2,82901 

MATR3 2,56042 

MAU2 0,44788 

MAVS 2,79076 

MBD1 3,4595 

MBD2 3,43558 



MBIP -3,65918 

MBNL1 6,33774 

MBNL2 4,04345 

MBNL3 8,39243 

MC1R 9,30878 

MCEMP1 -2,59789 

MCF2L2 3,81296 

MCFD2 2,67548 

MCL1 6,51088 

MCM10 -4,99727 

MCM3 -4,19444 

MCM4 -4,89147 

MCOLN1 -3,37176 

MCPH1 -5,61979 

MCTP1 -4,89055 

MDGA1 6,02218 

MDH2 -2,63798 

MDM2 2,19403 

ME2 6,35529 

MED12 5,2264 

MED12L -4,25429 

MED19 -4,48572 

MED24 5,59571 

MED26 3,44097 

MED28 9,54942 

MED29 4,82625 

MEF2A 3,05346 

MEF2C 7,06987 

MEF2D 4,63616 

MEFV 2,71756 

MEGF9 4,97617 

MEIS3P1 6,01703 

MELK -3,33354 

MEPCE -4,50204 

MESDC2 2,90641 

MEST -3,53276 

METAP2 -3,57287 



METTL13 3,24341 

METTL16 3,76826 

METTL21EP -4,08227 

METTL2A 3,24448 

METTL4 2,8091 

METTL6 4,40006 

METTL7A 5,27148 

METTL9 -2,27332 

MEX3D -4,92189 

MFAP5 3,14166 

MFHAS1 -3,68104 

MFN1 -5,59697 

MFSD6 6,12065 

MGA -2,90483 

MGAT5B -5,77301 

MGC16275 4,30303 

MGC70870 4,12609 

MICAL2 -2,04553 

MICAL3 -5,20646 

MICALL1 4,9436 

MICALL2 2,98101 

MID1 -1,94057 

MIDN 2,85502 

MIEN1 9,02621 

MILR1 0,37537 

MIR600HG 9,34557 

MIRLET7BHG 3,04465 

MIS12 -0,47329 

MIS18A -3,52258 

MITF -3,96912 

MIXL1 -4,30422 

MKL1 -2,91049 

MKNK2 -3,93028 

MKRN2OS 3,25733 

MLH3 3,85141 

MLLT1 -3,36709 

MLLT11 -2,79871 



MLLT4 -2,43205 

MLLT4-AS1 3,80775 

MLYCD -5,83856 

MMD 5,11254 

MMGT1 -3,67596 

MMP14 5,81534 

MMP19 7,35325 

MND1 -3,09597 

MOAP1 5,48574 

MOB3B -3,2245 

MON2 -3,184 

MORF4L2 3,13144 

MPL 4,4402 

MPP2 -7,42792 

MPP6 4,42325 

MPV17L2 -4,71421 

MRC1 -4,80227 

MREG 2,97839 

MRGPRX3 3,32265 

MRO 5,89541 

MRPL13 -4,99946 

MRPL16 3,15034 

MRPL27 5,05977 

MRPL37 3,09249 

MRPL38 8,45419 

MRPL4 -4,07602 

MRPL44 -2,93227 

MRPL45P2 3,52002 

MRPL46 3,36963 

MRPL50 3,47704 

MRPS16 4,50346 

MRPS25 4,23358 

MRPS28 4,26562 

MRPS30 -2,93108 

MRPS31 -3,24782 

MRVI1 -4,08912 

MS4A10 2,96776 



MSANTD2 3,17067 

MSANTD4 6,05778 

MSH2 -4,98658 

MSL2 -4,95961 

MSL3 -2,48204 

MSMO1 4,67867 

MSN 7,44512 

MSRB3 2,71742 

MSS51 2,96904 

MST1 5,23914 

MST1L 3,79583 

MSX2 -2,97628 

MT1A 4,007 

MT1E 5,90065 

MT1F 2,95164 

MT1X 5,94291 

MT2A 6,67272 

MTCL1 4,01579 

MTERFD1 -3,05838 

MTERFD3 7,31038 

MTFMT 2,55547 

MTFR1 -3,79565 

MTFR2 -3,82737 

MTG2 2,70014 

MTHFD2P1 2,61639 

MTMR1 -2,9183 

MTMR3 -5,52119 

MTMR4 2,55065 

MTMR9 3,02235 

MTMR9LP 4,02567 

MTRNR2L4 2,97477 

MTRNR2L6 3,03254 

MTRR -3,05875 

MTSS1 -2,38229 

MTURN 6,33124 

MTUS1 -6,33574 

MUC15 4,18831 



MUC17 4,5915 

MUC2 6,92327 

MUC6 4,97971 

MUL1 -2,55166 

MVD 7,30647 

MVP -3,20365 

MXD1 -4,87642 

MYBBP1A -6,35247 

MYBL2 -6,17244 

MYC 7,28674 

MYCBP -6,17565 

MYF6 -5,30657 

MYH10 3,74663 

MYH16 -3,76628 

MYH9 4,03727 

MYL12A 5,64249 

MYL6 7,77031 

MYLIP -3,96588 

MYLK2 2,54631 

MYO1C 5,74947 

MYO1H -2,50652 

MYSM1 3,07543 

N6AMT2 3,18883 

NAA11 -6,62221 

NAA25 2,65506 

NAA30 -3,18711 

NAA35 -3,52725 

NABP1 -2,90853 

NACA 2,94452 

NACAD 4,70717 

NACC2 -2,1022 

NAGK 4,70549 

NAIF1 2,79125 

NANOG 3,50722 

NANOS1 -4,68538 

NANS 4,99642 

NAP1L1 -2,3793 



NAP1L6 4,97189 

NARF -2,98994 

NARS2 -4,23498 

NASP -5,04362 

NAT10 -3,35454 

NAV1 4,30264 

NAV2 -2,42037 

NAV3 -3,29141 

NBAS -3,24523 

NBEAL1 -0,34846 

NCAPH -5,10278 

NCBP2-AS2 -2,24984 

NCCRP1 2,8018 

NCEH1 -4,41899 

NCK2 -4,15376 

NCMAP 3,15571 

NCOA1 2,1852 

NCOA3 -3,48465 

NCOA7 3,18568 

NCOR1 -1,99655 

NCRUPAR 3,08217 

NDFIP1 4,22697 

NDN 1,02335 

NDP 4,80493 

NDRG2 7,34881 

NDRG4 -3,15627 

NDUFA3 7,8689 

NDUFA4 4,55938 

NDUFA5 3,81067 

NDUFA6 3,29841 

NDUFA9 3,91706 

NDUFAF2 9,03728 

NDUFB10 5,06036 

NDUFB2 4,47607 

NDUFB7 3,72897 

NDUFC1 4,99015 

NDUFS4 3,13861 



NDUFS6 1,09567 

NEAT1 5,39962 

NEB -2,36059 

NEBL 2,90189 

NECAB2 4,8196 

NECAP2 -3,42176 

NEDD1 -5,90509 

NEFH -3,28902 

NEFM -4,55407 

NEIL3 -3,05918 

NEK1 -6,59468 

NEK2 -1,91953 

NEK3 6,32368 

NEK5 2,56662 

NEK8 2,39704 

NEK9 4,07172 

NELFCD 3,68692 

NEO1 -5,70491 

NETO2 -4,1996 

NEU2 -3,59213 

NFAM1 4,77183 

NFAT5 5,80079 

NFATC1 -3,63279 

NFATC3 -3,05987 

NFIB 4,90864 

NFIC 2,37735 

NFKBIA -5,14788 

NFRKB -3,48251 

NFX1 4,06156 

NFXL1 -4,97749 

NGLY1 3,00832 

NHLRC3 -2,78293 

NHSL1 -2,89922 

NICN1 4,72234 

NIF3L1 -2,57186 

NIT2 3,61226 

NKAIN1 7,16644 



NKX3-1 -6,31939 

NLGN2 3,01287 

NLRP13 -8,61104 

NLRP14 -3,1539 

NLRP2 -7,35474 

NLRP4 -9,01194 

NLRP5 -7,26157 

NLRP7 -6,69307 

NLRP8 -3,0886 

NLRP9 -8,19206 

NMD3 -3,65485 

NMNAT1 3,0641 

NMUR2 2,98476 

NNMT 1,10307 

NNT 4,45525 

NNT-AS1 4,97847 

NOA1 3,81948 

NOL12 4,51847 

NONO 4,61693 

NOP10 2,96479 

NOP9 6,22068 

NPAP1 2,60146 

NPC1 -3,80449 

NPC2 -3,17027 

NPIPB5 5,27633 

NPM1 -2,0737 

NPM2 -6,97892 

NPM3 -6,20436 

NPTX2 4,56125 

NPTXR 3,5368 

NPVF -2,91594 

NQO1 3,20407 

NR1D2 3,94217 

NR2E1 -5,68622 

NR3C1 3,24361 

NR5A2 4,2299 

NR6A1 -3,79364 



NRAP -4,03412 

NRBF2 4,40668 

NRIP2 3,86131 

NRP1 0,65512 

NRSN1 -2,37952 

NRSN2 6,89776 

NRXN3 4,1569 

NSD1 4,28359 

NSMCE2 -2,35598 

NSMCE4A -3,58735 

NT5M -2,73998 

NTAN1 -3,722 

NTMT1 -9,90122 

NTN4 4,40732 

NUAK2 2,90222 

NUBP1 6,71187 

NUDT19 5,04773 

NUDT9 4,65372 

NUF2 -4,16843 

NUGGC 2,73726 

NUMA1 -2,8635 

NUMB -4,47338 

NUMBL 6,32081 

NUP153 -3,05854 

NUP214 -3,44776 

NUP35 -5,32647 

NUP37 -4,24439 

NUP50 -5,33934 

NUP54 -2,53742 

NUP98 -3,59987 

NUPL1 -3,412 

NUTM2D 6,10722 

NWD2 -4,08139 

NXPE3 3,00438 

OAF -1,94258 

OAS3 -2,89049 

OAT -3,61288 



OAZ2 2,97706 

OCIAD1 -2,29209 

OCLN 3,27768 

ODC1 -3,60563 

ODF2 -2,98205 

ODF2L 2,74183 

OGFOD1 -0,32067 

OGT 3,91761 

OLA1 4,32197 

OOEP -6,01223 

OOSP2 -5,0842 

OPA3 4,51784 

OPRM1 2,63946 

OR10V1 -4,42777 

OR13G1 -4,58576 

OR14I1 3,81173 

OR1J4 -3,07709 

OR1L8 -1,93058 

OR1N1 -7,77671 

OR2AT4 8,85782 

OR2T27 2,22326 

OR2T4 -3,76358 

OR4N2 3,57551 

OR4X1 3,87266 

OR52K1 -3,16259 

OR52K2 -2,78489 

OR6C68 -3,48244 

OR6V1 3,85977 

OR6W1P 3,31131 

OR7D2 3,59139 

OR7E14P 3,59491 

OR7E2P 2,51645 

OR7E37P 3,51274 

OR8G2 -2,54445 

ORAI2 3,71914 

ORC3 -3,51945 

ORC5 -4,05308 



OSBP -3,67714 

OSBPL10 -3,92179 

OSBPL5 -4,06621 

OSER1-AS1 3,71705 

OSMR 4,93092 

OSR2 -3,7333 

OTOGL -2,78328 

OTOL1 -2,19516 

OTUD3 -3,35902 

OTUD6A 4,60647 

OTUD7A -6,05413 

OTX2 -9,43005 

OVCH2 -2,61476 

OXNAD1 -5,39001 

OXTR 7,28954 

P4HA2 4,03046 

PABPC1P2 2,47613 

PABPN1L -7,18902 

PACSIN2 2,9561 

PADI6 -5,35454 

PAG1 -3,78546 

PAIP1 -4,42478 

PAIP2B -2,64586 

PALB2 -4,90038 

PALM3 -3,56936 

PAM 6,70189 

PAPD7 -6,40547 

PAPLN 3,88443 

PARM1 3,3099 

PARP1 -3,07372 

PARP11 4,26376 

PARP12 -4,38548 

PARP14 3,90617 

PARP16 -4,31478 

PARP4 6,40034 

PARP6 4,38575 

PART1 3,89729 



PATE1 4,6253 

PATE3 8,9532 

PATL2 -5,1978 

PAXBP1-AS1 3,86181 

PAXIP1 -4,54327 

PCAT18 5,27164 

PCDH11Y 2,58049 

PCDHB19P -3,59963 

PCDHB9 3,08946 

PCF11 -3,98654 

PCGF1 -4,90252 

PCMTD2 -4,46837 

PCNA -6,6188 

PCNX 3,94026 

PCP4 8,12067 

PCP4L1 -5,15819 

PCSK7 1,18046 

PCYOX1 4,00592 

PCYOX1L -4,03138 

PDCD10 -3,41623 

PDCD2L -6,17637 

PDCD4-AS1 4,58801 

PDCD5 -3,68843 

PDCD7 -2,49006 

PDCL3 -5,3849 

PDDC1 2,79271 

PDE12 3,53566 

PDE3A -2,69464 

PDE4DIP 6,20656 

PDE6C -3,73736 

PDE8B -4,35781 

PDK1 -3,46046 

PDK2 -3,44511 

PDLIM5 2,22825 

PDP2 2,69806 

PDPN -1,93518 

PDS5A 4,17163 



PDSS2 3,35395 

PDXDC1 -1,92817 

PEA15 8,77758 

PEAR1 3,62516 

PECAM1 -2,23928 

PECR -2,26111 

PEG3 7,27079 

PELI1 -3,11108 

PELI2 6,22761 

PER2 -3,99159 

PES1 -3,01221 

PEX26 -3,54904 

PFKFB2 -2,57729 

PGBD5 2,25078 

PGLYRP4 4,28035 

PGR 5,0136 

PGRMC1 5,81867 

PHACTR3 -5,54512 

PHF10 4,61824 

PHF12 -3,34898 

PHF2 -2,58367 

PHF5A 4,26849 

PHF6 -2,17869 

PHF8 -5,00587 

PHLDA1 3,96365 

PHRF1 -1,88933 

PI4K2A 5,6893 

PIAS1 -3,95216 

PIAS4 -3,32772 

PIBF1 -7,04598 

PIFO 4,90126 

PIGM 4,94737 

PIGS 5,53362 

PIGU -3,79352 

PIGX 2,88454 

PIK3C2B -2,91765 

PIK3C3 3,61304 



PIK3CA -2,64378 

PIK3R3 -4,4361 

PIK3R4 -7,13558 

PIM2 2,36323 

PINK1-AS 5,35407 

PINX1 -5,15019 

PIP4K2C -2,88607 

PIPOX 4,84687 

PIPSL 2,53062 

PITHD1 -2,86205 

PITPNB -3,58956 

PIWIL3 -4,21529 

PKD1 4,47286 

PKD1P1 5,47057 

PKI55 9,82512 

PKP2 4,54645 

PKP3 5,81972 

PLA2G12A 5,76155 

PLAG1 -3,03264 

PLAGL1 2,57298 

PLAGL2 -3,71969 

PLCE1 -5,61398 

PLCH1 -2,86918 

PLCH2 -2,13633 

PLCL1 -3,34169 

PLCXD3 7,22186 

PLEK2 -3,68226 

PLEKHA2 3,56022 

PLEKHA7 -4,8235 

PLEKHB1 -2,62043 

PLEKHF2 -4,08977 

PLEKHG1 -3,80049 

PLEKHG2 5,16945 

PLEKHG5 -2,93595 

PLEKHH1 5,28844 

PLEKHM2 -4,23447 

PLIN5 4,30035 



PLK1 -3,60586 

PLLP -3,1643 

PLP1 6,05266 

PLP2 4,23368 

PLS1 -2,55157 

PLS3 5,62161 

PLSCR1 5,14793 

PLXDC2 5,79312 

PLXNA1 7,3291 

PLXNB2 5,8146 

PMS2CL 5,02671 

PMS2P9 5,54483 

PNISR 4,22946 

PNLDC1 -7,16512 

PNMA1 3,65355 

PNMA2 3,25521 

PNO1 3,37581 

PNPLA2 -2,52627 

PNRC1 4,66078 

POGK 6,01819 

POLA2 -4,56374 

POLB -5,43592 

POLD3 -4,14252 

POLE3 -2,61204 

POLE4 2,74879 

POLR1D -3,16016 

POLR1E -4,1129 

POLR2B 3,45181 

POLR2E 4,41736 

POLR2K 3,01656 

POLR2L 5,27902 

POLR3E -3,48634 

POLR3G -6,14738 

POM121L8P 2,96297 

POMK -4,28942 

PORCN 8,9895 

POT1 3,01637 



POTEM 3,84103 

POU2F1 -3,18896 

POU2F2 4,47299 

POU2F3 -4,70525 

PP7080 9,11407 

PPARD -2,68343 

PPARG 6,7131 

PPAT -4,10235 

PPFIA1 -2,34844 

PPFIBP1 3,75398 

PPFIBP2 -4,06208 

PPIE 7,19491 

PPIEL 3,47238 

PPIL4 -3,41722 

PPIP5K2 -3,49065 

PPL -2,48116 

PPM1D -2,39326 

PPM1G -3,44368 

PPM1H 3,34105 

PPM1K 2,90725 

PPP1R13B -2,60633 

PPP1R14B 5,10682 

PPP1R15A 3,11154 

PPP1R15B 3,47165 

PPP1R35 -3,40888 

PPP1R3C -5,02866 

PPP1R9A 2,75629 

PPP2R3C -3,19832 

PPP3R1 -3,02005 

PPRC1 -4,07617 

PRAM1 -4,23566 

PRAME 1,06489 

PRAMEF12 6,00635 

PRC1 -7,34032 

PRCC -0,02524 

PRDM10 -2,42227 

PRDX2 6,23869 



PRDX3 3,01005 

PRDX4 1,18927 

PRDX6 6,82576 

PREB -6,30057 

PRELID2 -3,13953 

PRELP 3,50576 

PREPL -4,29592 

PRG3 -3,26732 

PRIM2 -3,35858 

PRIMA1 5,72607 

PRKAR2A -3,05856 

PRKAR2A-AS1 2,8381 

PRKCA 5,05222 

PRKCDBP -2,54147 

PRKCG -4,36439 

PRKCH 0,53774 

PRKCI 0,31118 

PRKCQ -5,32818 

PRKD3 0,55572 

PRKDC 4,70591 

PRKRIR -3,31825 

PRKXP1 2,32632 

PRLR 7,36681 

PRND 5,94662 

PROSER1 -6,76882 

PROX1 -3,48669 

PRPF18 -4,59268 

PRPF19 -3,19952 

PRPF40A -3,11681 

PRPF4B 5,34909 

PRR14 -3,92921 

PRR15 -4,97242 

PRR7-AS1 3,99913 

PRRC1 -3,5271 

PRRG1 4,61598 

PRRT2 3,59464 

PRSS23 7,07764 



PRTG -4,52865 

PSEN2 -3,46363 

PSIP1 -4,86817 

PSMB10 8,5655 

PSMB4 4,85094 

PSMC3 5,6924 

PSMC6 3,949 

PSMD4 4,74413 

PSMD5 2,98946 

PSMG1 -3,06534 

PSTK -2,69221 

PTAR1 6,25209 

PTBP2 -3,93578 

PTCHD4 3,71105 

PTGER4P2-

CDK2AP2P2 3,52451 

PTGES 5,62829 

PTGES3 -3,77433 

PTGIS 4,27871 

PTGS2 4,59676 

PTK6 2,47949 

PTN -8,82652 

PTPLB -4,97449 

PTPN3 -2,36628 

PTPRCAP 4,87508 

PTPRG-AS1 -3,35208 

PTRF 4,51442 

PTS 9,6765 

PTTG1 -7,63784 

PUF60 5,62717 

PUM1 1,98312 

PURB 6,18375 

PUS7 -3,06162 

PVRL3 -1,99079 

PVRL4 6,55536 

PWP1 -3,27627 

PWRN1 3,79283 



PWRN2 5,83084 

PXK -2,40888 

PXMP2 3,9782 

PXMP4 3,20286 

QDPR -3,13067 

QPCTL 2,64052 

QPRT 5,07881 

QRFPR 3,18871 

QRICH1 -3,48627 

QSER1 4,01243 

QTRT1 3,10595 

R3HCC1 -2,6324 

R3HDM4 -2,71948 

RAB11A 2,85183 

RAB11FIP2 2,95485 

RAB11FIP4 4,87292 

RAB14 5,36445 

RAB1A -3,01846 

RAB1B 4,03046 

RAB30 -3,40297 

RAB30-AS1 3,85819 

RAB31 8,06308 

RAB34 7,43937 

RAB38 4,64426 

RAB3IP 4,06682 

RAB6A 3,13094 

RABAC1 2,23347 

RABGAP1L -2,20836 

RABL3 3,54814 

RAC2 2,69104 

RACGAP1 -4,50234 

RAD23B -2,17564 

RAD50 -3,97272 

RAD51C 3,23238 

RAET1E 5,33236 

RALA -3,11364 

RALGDS 6,94062 



RALGPS1 -3,14091 

RANBP10 2,14534 

RAP1GDS1 4,02767 

RAP2A 4,23607 

RAP2C 4,10639 

RAPGEF4 7,39978 

RAPGEFL1 3,89563 

RASA1 -2,66849 

RASA3 -5,10951 

RASAL2 2,84073 

RASGRP3 -3,10757 

RASL11A -5,20096 

RASSF3 -5,70659 

RASSF9 5,09833 

RAVER1 -2,38616 

RAX2 -3,27101 

RB1 2,9339 

RBBP4 -3,24382 

RBBP6 4,48951 

RBBP7 -3,20171 

RBBP9 2,81518 

RBFOX3 -2,18993 

RBL1 3,09457 

RBM10 5,83288 

RBM19 4,40339 

RBM20 -2,20974 

RBM3 3,34711 

RBM39 0,02956 

RBM41 4,36779 

RBM42 2,77381 

RBM46 -4,53635 

RBM47 3,99818 

RBMS2 3,98906 

RBMX2 -4,28624 

RBP1 7,78434 

RBPMS2 -6,38958 

RCAN2 -5,82327 



RCBTB1 3,01295 

RCBTB2 -4,35106 

RCC1 -3,48342 

RCC2 -4,39455 

RCE1 8,30836 

RCN1 8,02797 

RDH11 5,17723 

RDX 2,7971 

RECQL5 -4,69942 

REEP3 4,95996 

RELB 3,85108 

REPS2 -3,98411 

RERE -2,82854 

REREP3 -2,15696 

REV1 -2,86623 

REXO1 -3,97007 

RFTN1 5,81228 

RFTN2 4,78926 

RFWD2 3,24831 

RFWD3 -4,14412 

RFX7 3,35789 

RGL1 4,91709 

RGMA -4,04103 

RGPD4-AS1 3,7811 

RGS2 -6,45919 

RGS7 -4,90248 

RHBDF1 4,02925 

RHBDL2 2,6269 

RHBG 3,23057 

RHEB 4,5868 

RHO 9,04924 

RHOB 7,44097 

RHOQ 3,24555 

RIMBP2 -3,23348 

RIMKLA -3,45212 

RIN2 5,47691 

RIOK1 -0,04468 



RIOK3 -3,15483 

RIPK1 5,2263 

RLF -3,17014 

RLN1 2,03453 

RMI1 -3,19409 

RMI2 -3,70748 

RMND5B -4,56418 

RND1 -4,20907 

RND2 2,75885 

RNF10 -3,37297 

RNF111 -3,65147 

RNF114 -2,81486 

RNF122 -5,98089 

RNF139 -4,99133 

RNF139-AS1 4,78361 

RNF141 4,74395 

RNF144A 3,17855 

RNF144B -2,24932 

RNF146 3,49521 

RNF17 -5,667 

RNF170 2,32129 

RNF180 -6,08205 

RNF181 2,82105 

RNF19A 2,693 

RNF20 -3,64542 

RNF213 -3,0561 

RNF219 -3,73495 

RNF222 4,34297 

RNF31 4,83657 

RNF34 -5,79072 

RNF38 -4,70273 

RNF7 4,36756 

RNF8 -2,34855 

RNFT1 2,85666 

ROR1-AS1 2,95661 

ROS1 -5,352 

RPA3OS -4,32745 



RPF1 -3,51646 

RPGRIP1L -3,41227 

RPH3A -4,89493 

RPIA -3,16826 

RPL10 2,72728 

RPL11 2,31014 

RPL17 7,03182 

RPL19 6,67023 

RPL22 3,75899 

RPL22L1 5,1172 

RPL23 7,7939 

RPL23AP53 3,96619 

RPL24 2,77704 

RPL27A 5,27133 

RPL28 3,20848 

RPL31 5,624 

RPL34 5,61235 

RPL37A 2,89045 

RPL38 4,4768 

RPL4 3,42891 

RPL7 3,15485 

RPLP0P2 2,81221 

RPLP1 5,10252 

RPRD1B 5,27762 

RPS10 5,33867 

RPS15A 5,73171 

RPS19 4,86447 

RPS25 4,52537 

RPS26 3,62216 

RPS27 5,14264 

RPS27A 5,68003 

RPS27L 2,38963 

RPS29 3,71651 

RPS3 4,51681 

RPS3A 3,73431 

RPS5 5,35441 

RPS6 4,97765 



RPS6KB2 2,2166 

RPS7 4,55615 

RRBP1 2,94171 

RRM2 -2,97206 

RRN3P1 6,15116 

RRP7A 3,46514 

RRS1-AS1 5,35167 

RSAD1 2,80676 

RSL1D1 -4,15097 

RSPH3 4,56617 

RSPO2 -6,07259 

RSPRY1 -3,23472 

RTCA 4,45581 

RTN4RL2 -3,08654 

RTTN -3,58673 

RUNX1 5,47918 

RUNX1T1 -3,96966 

RUNX2 8,67011 

RUVBL1 -2,29128 

RWDD4 3,20724 

S100A10 8,34623 

S100A11 9,48544 

S100A13 7,66799 

S100A16 7,80206 

S100PBP -2,85271 

S1PR1 5,41914 

SACM1L -5,05894 

SAFB2 3,18983 

SAMD1 -5,8454 

SAMD4A -1,89629 

SAP130 -4,89602 

SAP18 2,91263 

SART1 6,41827 

SASS6 -5,25768 

SAT1 7,51383 

SBF2 4,75753 

SCARF1 3,95892 



SCD 4,9764 

SCD5 2,25998 

SCFD2 5,29514 

SCGB3A2 -7,54488 

SCLY -5,01104 

SCN2A -2,58557 

SCRG1 9,91479 

SCUBE1 -2,09403 

SCUBE3 4,93184 

SDC4 5,71814 

SDE2 -4,20259 

SDHAF2 9,68281 

SDHB -3,15486 

SDR42E1 3,90736 

SDSL 3,02621 

SEC14L6 -1,96178 

SEC23A 6,17632 

SEC24A -2,29037 

SEC24D 6,14959 

SEC31A 3,29132 

SEC31B 2,99543 

SEC61B 4,40484 

SELK 2,54729 

SEMA3A 5,57549 

SEMA3E 3,57731 

SEMA4B -3,58348 

SEMA4F 2,87838 

SEMA6A 3,95895 

SEMA6D 7,87851 

SENP8 -5,40019 

SEPT6 3,52346 

SEPT7P2 2,76016 

SERBP1 1,91526 

SERHL2 -5,02758 

SERINC1 3,14251 

SERINC2 -0,28416 

SERPINA3 7,04812 



SERPINB1 4,48422 

SERPINB8 3,94921 

SERPINB9P1 5,73263 

SERPINE1 7,81521 

SERPINF1 -4,72151 

SESN1 -3,06435 

SET -4,23258 

SETD3 -4,34295 

SETD5 0,35019 

SETD7 4,59082 

SETDB1 -2,85638 

SF3B2 -3,39724 

SF3B4 -3,16613 

SF3B5 4,50778 

SFI1 -4,65244 

SFRP1 4,00758 

SFRP5 9,8228 

SFT2D3 9,82081 

SFXN1 3,3286 

SFXN3 3,55864 

SGCB 3,15298 

SGK1 4,06533 

SGK223 5,95502 

SGOL1 -2,90374 

SGOL1-AS1 -5,50647 

SGOL2 -3,46481 

SGTB 3,78309 

SH3BGRL2 -2,68769 

SH3GL2 -3,3396 

SH3GL3 -5,49365 

SH3KBP1 -3,71328 

SH3PXD2B 2,98166 

SH3RF1 4,74605 

SHANK3 -2,59201 

SHC1 -2,26139 

SHC2 2,3074 

SHCBP1 -4,94117 



SHOC2 -3,4451 

SHROOM2 -3,67896 

SHROOM4 4,09929 

SIGLEC16 4,38969 

SIK1 2,58868 

SIMC1 3,53185 

SIN3A -4,27436 

SIPA1L1 -2,51674 

SIRT3 2,94752 

SIRT5 3,74661 

SKA3 -2,93214 

SKI -3,59318 

SKP2 -4,01229 

SLAIN2 -3,15582 

SLAMF7 3,02536 

SLBP -7,02137 

SLC13A4 -7,23439 

SLC14A2 2,37728 

SLC15A1 4,60864 

SLC16A7 2,84826 

SLC17A7 3,38832 

SLC18A2 -3,95687 

SLC1A5 -3,56424 

SLC20A1 5,06031 

SLC23A2 4,86031 

SLC24A4 2,95704 

SLC25A20 4,08125 

SLC25A28 9,97274 

SLC25A3 3,90899 

SLC25A34 3,17385 

SLC25A37 -2,69852 

SLC25A4 3,59249 

SLC25A44 -4,39717 

SLC25A45 3,85401 

SLC25A46 -4,80562 

SLC29A1 -3,85784 

SLC2A10 4,95061 



SLC30A5 3,67931 

SLC30A6 3,25416 

SLC33A1 -4,89729 

SLC35A4 3,83091 

SLC35E1 3,24911 

SLC35E2 3,7324 

SLC35E3 3,14343 

SLC35F6 4,44831 

SLC35G1 -4,31727 

SLC37A2 2,77961 

SLC38A1 2,65245 

SLC38A2 7,42509 

SLC38A3 -2,67083 

SLC39A10 -3,60926 

SLC39A6 -2,67769 

SLC3A2 4,66508 

SLC40A1 6,10334 

SLC43A2 3,86743 

SLC43A3 -3,93091 

SLC45A3 -0,53354 

SLC47A1 6,86577 

SLC4A7 -4,03155 

SLC50A1 3,93213 

SLC5A11 -3,5546 

SLC5A5 2,2169 

SLC5A6 -4,24681 

SLC6A10P 5,68004 

SLC6A16 -3,37913 

SLC6A5 -4,36077 

SLC7A1 7,88939 

SLC7A14 4,67514 

SLC7A7 -4,48906 

SLC7A8 -2,11139 

SLC8A1 -2,97495 

SLC8B1 2,68913 

SLC9A3R1 -3,5525 

SLC9A7 2,64771 



SLCO2A1 4,2155 

SLCO3A1 -3,28416 

SLIT3 -3,99401 

SLMAP 5,18745 

SLX4IP -4,29757 

SMAD1 -3,1735 

SMARCA1 3,84211 

SMARCA2 -4,01337 

SMARCA4 2,20915 

SMARCB1 -3,151 

SMC1A -2,85996 

SMC2 -2,43442 

SMC3 -2,97536 

SMC4 -2,64439 

SMCO4 2,87612 

SMCR8 -3,47397 

SMG1P7 3,75141 

SMG7 -1,91378 

SMIM17 3,00428 

SMIM20 0,26098 

SMIM3 4,58232 

SMO 5,80822 

SMPD3 -5,80115 

SMR3A 3,55461 

SMYD2 6,20901 

SNAI2 6,31252 

SNAP23 -2,5522 

SNAPC1 3,63991 

SNCG -3,7384 

SNF8 2,84282 

SNRNP40 3,11413 

SNRPC -4,62691 

SNTB2 4,63147 

SNX12 -5,86708 

SNX22 4,64117 

SNX25 -3,74774 

SNX4 -2,57049 



SOHLH2 -7,18844 

SORBS2 8,02288 

SOWAHC 3,66462 

SOX10 8,92826 

SOX13 -4,94885 

SOX15 -3,79299 

SOX2-OT 3,70224 

SOX30 -5,21324 

SOX4 3,16951 

SOX9 7,1753 

SP100 4,72658 

SP140L 5,87251 

SP3 -3,09907 

SPAG1 -4,3317 

SPAG9 3,35388 

SPARC 8,1497 

SPATA13 5,6583 

SPATA17 -2,91287 

SPATA2 -6,23879 

SPATS2 3,16334 

SPATS2L 0,40488 

SPC25 2,70654 

SPCS3 5,79685 

SPDL1 -7,48257 

SPDYE7P 4,12263 

SPECC1 -3,25299 

SPEN 4,46113 

SPG20 7,71807 

SPICE1 -3,62589 

SPIN4 6,41705 

SPINT2 -3,23118 

SPINT4 9,68679 

SPIRE2 2,42506 

SPN 2,54439 

SPOCK1 2,99323 

SPOP 3,72828 

SPPL3 -3,6053 



SPRTN -3,92517 

SPRY2 6,02625 

SPSB1 3,72934 

SPSB4 8,53474 

SPTLC1 3,50754 

SPTSSA 3,39881 

SQRDL -3,97268 

SRD5A3 4,26977 

SRP14-AS1 2,68827 

SRPK1 -3,1363 

SRPR -2,6189 

SRPRB 2,9543 

SRRM4 3,43915 

SRSF1 2,34897 

SRSF2 7,38168 

SRSF3 3,62379 

SRXN1 -3,31993 

SSFA2 -3,24374 

SSPO -3,62141 

SSTR5-AS1 -0,49619 

SSX6 4,41337 

SSX7 4,99122 

SSX8 -6,06139 

ST3GAL2 4,92232 

ST6GAL2 4,15676 

ST8SIA2 3,32995 

STAC2 2,70937 

STAG3 -3,87154 

STAM2 -2,80345 

STAMBPL1 9,85181 

STAR 8,24528 

STARD3NL -2,8662 

STARD7 -3,97432 

STAT2 5,39751 

STAU1 -1,93041 

STEAP2 4,39697 

STIL -2,39677 



STIM2 -6,3084 

STK11IP 5,95334 

STK17B 3,61439 

STK31 -5,01889 

STK38L -4,62199 

STK39 -2,67068 

STOM 3,93683 

STON2 5,54676 

STPG1 -4,27656 

STRADA -3,32853 

STRIP1 -3,61082 

STRN 4,38966 

STX6 -4,43612 

SUDS3 -4,55892 

SUGT1 -0,47336 

SUGT1P1 7,75347 

SUN1 -3,45116 

SUPT20H -5,81981 

SUPT20HL2 -6,24735 

SUV39H2 -3,23992 

SUZ12 5,36169 

SVIL 5,92805 

SVOPL -4,18296 

SWI5 4,01492 

SYAP1 5,04621 

SYCP2 -4,25087 

SYCP2L -3,48303 

SYNE2 -2,97046 

SYNJ1 -3,51522 

SYNPO 2,6303 

SYNPO2 4,08058 

SYNPO2L 4,52474 

SYT1 -3,23212 

SYT15 4,01523 

SYT17 -3,47882 

SYT9 -4,92063 

SYTL2 -4,52399 



SYTL3 -4,99727 

TAB3 5,30698 

TACC3 -7,3508 

TADA2A -3,61938 

TADA3 4,15454 

TAF2 3,58903 

TAF3 -3,81959 

TAF4 -4,16803 

TAF4B -3,94848 

TAF5 -4,98856 

TAF5L -5,28849 

TAGLN2 -2,48211 

TALDO1 -3,38365 

TANC2 3,11358 

TANGO2 2,60734 

TAOK3 -3,57175 

TAT -2,65908 

TBC1D1 -4,19698 

TBC1D10B -6,07835 

TBC1D14 -3,37702 

TBC1D16 6,11841 

TBC1D22A 4,13211 

TBC1D24 2,8691 

TBC1D25 2,71336 

TBC1D31 -2,47941 

TBC1D5 3,33853 

TBL2 2,84073 

TBP -5,38908 

TBPL2 -3,06633 

TBXA2R 3,54912 

TC2N -3,84376 

TCEAL4 7,13022 

TCEB1 2,81746 

TCF20 -4,44464 

TCF7 -4,54351 

TCF7L1 -4,24588 

TCFL5 -6,09436 



TCHH 8,20685 

TCHP -2,29792 

TCL1A -8,20956 

TCL6 6,25057 

TCOF1 -3,99508 

TCTA 4,85869 

TCTE1 8,89096 

TCTN1 -3,78111 

TDG 3,81842 

TDP1 -3,17186 

TDRD1 -5,78879 

TDRD5 -2,62693 

TEAD1 5,36144 

TECPR2 -2,958 

TECTA -2,73502 

TEK -2,82601 

TENC1 9,27408 

TERF1 2,86648 

TERF2IP 7,35953 

TES 3,73305 

TEX13B 4,90522 

TEX14 -3,7881 

TEX15 -3,83976 

TEX37 -4,17826 

TFAP2D -6,84496 

TFDP1 -2,37814 

TFDP2 3,07643 

TFRC 3,62503 

TGFB3 5,9993 

TGFBRAP1 -4,27718 

TGM4 -2,80523 

TGOLN2 4,36472 

THADA 6,02463 

THAP1 -3,90391 

THBS1 7,20216 

THEGL -3,20444 

THEM4 0,31437 



THRAP3 3,98926 

THRB -2,41976 

THUMPD3-AS1 4,69357 

THYN1 -3,88356 

TIAM1 -7,38169 

TIAM2 -4,9411 

TICRR -5,45698 

TIFA -2,66416 

TIGD1 3,44617 

TIGIT 4,69579 

TIMM10 7,77125 

TIMM44 -4,59126 

TIMM50 4,30312 

TIMP1 3,3777 

TINCR 3,07087 

TLE4 -3,96107 

TLE6 -4,90007 

TLN2 -2,6584 

TLR5 6,34767 

TM7SF3 -3,68439 

TMC5 -2,47574 

TMCC1 -4,23945 

TMCC1-AS1 0,51528 

TMED3 -2,34008 

TMED5 5,08436 

TMED8 4,01923 

TMEM104 6,02677 

TMEM108 -2,65306 

TMEM109 -2,85997 

TMEM120B 2,63157 

TMEM125 2,88986 

TMEM130 3,08511 

TMEM132B -4,54647 

TMEM132C 9,40555 

TMEM132D -5,5682 

TMEM136 3,34046 

TMEM154 -2,01205 



TMEM163 -3,36945 

TMEM164 5,3004 

TMEM17 4,44673 

TMEM171 -6,38449 

TMEM173 0,54998 

TMEM180 4,32986 

TMEM2 -5,23172 

TMEM201 -4,68552 

TMEM213 4,76985 

TMEM248 -2,67804 

TMEM263 1,09664 

TMEM30A 0,03332 

TMEM39A -2,44728 

TMEM39B -2,29197 

TMEM50B -2,64251 

TMEM57 -2,67853 

TMEM60 -2,64321 

TMEM63B -2,61692 

TMEM63C -2,03538 

TMEM65 2,75925 

TMEM74 -4,47805 

TMEM8A 4,40706 

TMPO -2,54432 

TMSB10 4,73851 

TMTC2 -0,22598 

TNC 6,27092 

TNFAIP2 6,18065 

TNFAIP8L3 2,66459 

TNFRSF10D 0,27872 

TNFRSF13B 2,70996 

TNFRSF21 2,50805 

TNFSF13 -0,27694 

TNFSF14 2,98038 

TNFSF15 3,64328 

TNKS -2,70378 

TNKS1BP1 6,93077 

TNPO2 4,31321 



TNPO3 -2,19983 

TNRC6B -4,52636 

TNS3 0,62229 

TOB2 3,86721 

TOB2P1 2,60347 

TOLLIP -3,48924 

TOM1L1 -2,82731 

TOM1L2 3,43786 

TOMM22 5,04656 

TOMM7 5,00598 

TOP2A -4,42931 

TOPORS -3,16746 

TOR1AIP1 2,45641 

TOR1AIP2 2,53362 

TOR1B 5,53574 

TOR2A -5,56925 

TOR3A -2,83411 

TP53 4,73878 

TP53AIP1 2,98316 

TP53BP1 2,90383 

TP63 -4,12537 

TPD52 -3,47184 

TPI1 4,69875 

TPM1 -3,35255 

TPM2 7,54056 

TPM4 5,92983 

TPMT 2,85658 

TPP1 4,34691 

TPRXL -6,99744 

TPT1-AS1 3,17509 

TPTEP1 2,36532 

TPX2 -4,49932 

TRA2A 2,76826 

TRAF3IP1 -3,39077 

TRAIP -2,72228 

TRAK1 -3,27903 

TRANK1 6,70136 



TREML4 5,09217 

TRIM13 3,51041 

TRIM16 4,90292 

TRIM2 8,94742 

TRIM24 3,00563 

TRIM29 -2,42995 

TRIM38 0,60015 

TRIM4 4,55029 

TRIM51 0,21369 

TRIM52-AS1 4,00523 

TRIM56 7,19592 

TRIM6 -3,64636 

TRIM60 -4,53819 

TRIM66 6,25146 

TRIM77 -5,40099 

TRIML1 -1,96247 

TRIOBP 2,40035 

TRMT10B 0,27736 

TRMT12 4,35361 

TRMT44 -2,98442 

TRMT5 -3,40824 

TROAP -2,81443 

TROVE2 0,41834 

TRPM5 -0,02703 

TRPV1 2,71462 

TRPV6 -6,40528 

TRRAP 3,55425 

TSC22D1 -2,46572 

TSC22D2 -3,30102 

TSG1 3,50628 

TSG101 -3,24477 

TSHZ1 -6,12513 

TSHZ2 4,14486 

TSN -4,11895 

TSPAN12 2,38813 

TSPAN6 5,61082 

TSR2 4,11054 



TSSC1 -2,91699 

TSSK3 8,67476 

TTC1 -3,19138 

TTC23 2,69003 

TTC9C -2,50042 

TTK -8,37865 

TTLL12 -2,51144 

TTLL4 -2,44553 

TUBA1A 6,01406 

TUBA1C -3,57188 

TUBA4A -2,8842 

TUBA4B -5,96563 

TUBB2A 6,6128 

TUBB2B 8,91888 

TUBB8 -7,94878 

TUBBP5 -4,36979 

TUBG1 -4,95222 

TUG1 3,29524 

TULP3 -5,89183 

TUSC7 4,06351 

TVP23A 4,52599 

TVP23C 3,27675 

TWF2 9,89952 

TXLNA 5,19315 

TXLNG -3,53586 

TXNDC15 4,40241 

TYW5 3,56255 

UACA -2,77124 

UAP1L1 3,28606 

UBA2 2,92335 

UBALD1 -4,56699 

UBAP1 -2,14476 

UBE2C -2,27184 

UBE2D2 -3,28471 

UBE2D3 -3,82737 

UBE2D4 5,70154 

UBE2E1 3,76632 



UBE2G2 2,6872 

UBE2I -3,16618 

UBE2J1 1,03905 

UBE2M 3,07886 

UBE2Q1 -2,73617 

UBE2Q2 -0,05195 

UBE2Q2P1 2,90589 

UBE2T -7,48441 

UBE4A 3,42922 

UBL7-AS1 3,2576 

UBN1 -3,60145 

UBOX5 4,23966 

UBP1 7,80987 

UBQLN1 -2,67211 

UBR2 -3,82096 

UBR7 -3,87066 

UBXN1 4,38767 

UBXN11 -3,5119 

UBXN2A 3,42327 

UCA1 1,19358 

UCHL1 -5,04504 

UCKL1-AS1 3,66567 

UFM1 2,93197 

UGDH-AS1 2,46309 

UGT8 2,51696 

UHRF1 -5,95118 

UHRF1BP1L -2,6677 

ULBP1 6,88249 

ULK1 3,20459 

ULK2 -2,92532 

UNC13C -3,25808 

UNC5C 3,44216 

UNG -6,58397 

UQCR11 4,76079 

UQCRB 2,85563 

UQCRFS1 3,83281 

UQCRH 4,41795 



UQCRHL 6,38479 

URB1 5,3604 

USF1 2,50035 

USP1 -4,09659 

USP11 4,92055 

USP2 -7,4792 

USP28 3,47288 

USP35 -2,9456 

USP39 -2,69504 

USP4 2,45944 

USP44 -2,38461 

USP46 4,10661 

USP54 -3,16047 

USP7 -2,86263 

USPL1 2,68801 

UTP14C 4,63258 

UTP23 3,03899 

UVSSA 4,57501 

UXS1 -5,21863 

VAMP2 3,12157 

VAPA 2,70431 

VAV3 -6,19212 

VCAN 3,39712 

VCPIP1 -3,34801 

VDAC2 3,23811 

VENTX 0,26546 

VEZT 3,78483 

VIM 4,38384 

VLDLR -4,08535 

VMA21 0,3839 

VMAC -2,77065 

VMP1 3,73879 

VPS18 2,42383 

VPS33A 2,83032 

VPS4B -2,66142 

VPS72 -4,84319 

VSIG10L -0,2313 



VWCE 5,90903 

WAC-AS1 3,34057 

WASH5P 4,39867 

WBP4 -3,14433 

WBP5 6,43862 

WDFY1 -4,45656 

WDFY2 3,61047 

WDR45 2,62159 

WDR53 -3,6461 

WDR5B 3,25336 

WDR7 -4,74698 

WDR74 -2,35177 

WDR75 -4,06279 

WDR76 -3,15147 

WEE2 -8,30565 

WFDC2 -6,7775 

WFS1 -1,92984 

WHAMMP1 8,91595 

WHSC1 -4,49387 

WIPF2 -4,17476 

WIPF3 5,55217 

WISP1 7,76473 

WNK3 4,20168 

WNK4 2,72001 

WNT3 3,19294 

WNT7B 3,25983 

WRN -3,00217 

WSB1 5,02506 

WTAP -4,24557 

WWC3 -4,26528 

WWOX -3,52762 

XAB2 2,1628 

XAF1 3,26903 

XKR8 4,73266 

XPNPEP3 3,77275 

XPOT -2,74463 

XRCC2 2,68795 



XRN1 -3,92828 

YAF2 3,30255 

YBX2 -6,59578 

YBX3 3,30918 

YEATS4 -3,84011 

YIPF3 1,06306 

YKT6 5,22773 

YPEL2 -6,25239 

YPEL5 -2,73201 

YWHAZ 3,12609 

YY1AP1 -2,06211 

ZAK 6,00144 

ZAR1 -6,23935 

ZAR1L -2,14208 

ZBTB14 -2,32379 

ZBTB21 -3,41266 

ZBTB24 -4,30318 

ZBTB3 2,29852 

ZBTB33 -3,64374 

ZBTB34 1,12785 

ZBTB39 -4,5498 

ZBTB45 3,10149 

ZBTB49 -2,71826 

ZBTB7A 1,38715 

ZBTB7C 6,50956 

ZBTB8A 3,04095 

ZBTB8B -3,47253 

ZC2HC1B -4,72469 

ZC3H10 -3,17557 

ZC3H12C 6,80518 

ZC3H12D 3,3881 

ZC3H13 -2,66334 

ZC3H18 -5,49138 

ZC3H4 3,72079 

ZC3HAV1 4,60957 

ZCCHC17 -2,75778 

ZCCHC2 -3,65322 



ZCCHC7 -2,63724 

ZDHHC1 4,10645 

ZDHHC6 6,31619 

ZDHHC7 -3,01285 

ZDHHC8P1 2,80689 

ZEB1-AS1 -2,4487 

ZEB2 8,09455 

ZFAND2A -8,85374 

ZFAND5 3,00682 

ZFAS1 9,16205 

ZFP69B -3,6096 

ZFP90 2,58481 

ZFPM2 2,72981 

ZFR2 -3,54258 

ZHX2 -2,54285 

ZHX3 -3,66255 

ZIK1 -6,1708 

ZIM2 -3,86295 

ZKSCAN1 3,31286 

ZKSCAN2 -4,38233 

ZKSCAN3 2,90821 

ZKSCAN4 -3,55885 

ZKSCAN7 2,55873 

ZMAT2 -2,88224 

ZMIZ1 8,98632 

ZMPSTE24 -2,69594 

ZNF10 -5,19674 

ZNF107 -2,67915 

ZNF114 2,31143 

ZNF117 4,32803 

ZNF134 -3,60285 

ZNF135 4,36577 

ZNF141 3,48485 

ZNF142 -3,29131 

ZNF154 2,71071 

ZNF155 -4,72902 

ZNF16 -2,95442 



ZNF182 -6,32126 

ZNF189 4,21909 

ZNF202 -3,08741 

ZNF214 -3,79323 

ZNF215 -0,36364 

ZNF222 -2,41896 

ZNF225 4,23426 

ZNF227 -2,69782 

ZNF24 4,03888 

ZNF250 3,05999 

ZNF253 3,89146 

ZNF267 -3,04598 

ZNF275 8,70548 

ZNF280B -4,29878 

ZNF280C -3,99308 

ZNF280D 3,77695 

ZNF324 -2,86007 

ZNF329 -3,66659 

ZNF330 -2,30018 

ZNF331 3,72236 

ZNF345 4,03766 

ZNF354A -3,30902 

ZNF365 2,60665 

ZNF37A 5,59245 

ZNF394 3,23069 

ZNF395 -2,83682 

ZNF410 -2,94633 

ZNF417 3,33504 

ZNF419 -3,33304 

ZNF425 -2,21227 

ZNF428 8,5451 

ZNF429 3,29956 

ZNF43 2,72732 

ZNF430 2,76241 

ZNF467 4,57299 

ZNF468 2,69262 

ZNF492 2,46928 



ZNF493 2,06801 

ZNF514 5,06754 

ZNF516 4,72787 

ZNF521 3,35507 

ZNF530 -4,10488 

ZNF542P 3,07426 

ZNF554 2,94287 

ZNF556 2,56928 

ZNF564 3,83927 

ZNF570 -5,0786 

ZNF571 -4,69462 

ZNF574 -2,94185 

ZNF577 3,46538 

ZNF585A 3,17022 

ZNF586 -0,29529 

ZNF593 4,20921 

ZNF595 -2,40804 

ZNF597 -4,77742 

ZNF606 2,77618 

ZNF608 8,33588 

ZNF609 3,23851 

ZNF618 -5,18028 

ZNF621 4,53309 

ZNF626 2,65208 

ZNF669 3,41717 

ZNF671 3,57811 

ZNF675 -3,9357 

ZNF696 3,9788 

ZNF697 2,86288 

ZNF699 4,11221 

ZNF708 4,68168 

ZNF713 2,55105 

ZNF714 3,35929 

ZNF737 3,54423 

ZNF746 -2,61651 

ZNF761 -3,82158 

ZNF776 6,68863 



ZNF777 -5,64372 

ZNF785 3,84826 

ZNF788 -3,40473 

ZNF791 5,50598 

ZNF799 -3,34914 

ZNF800 3,71051 

ZNF818P 2,81158 

ZNF829 2,64851 

ZNF846 2,8199 

ZNF852 -4,43991 

ZNF865 3,14243 

ZNF879 -2,58668 

ZNF91 3,93827 

ZNF93 -3,42356 

ZNFX1 3,17181 

ZNHIT3 3,6029 

ZNHIT6 -2,6864 

ZNRF2P1 3,78623 

ZNRF3-AS1 4,17335 

ZP1 -6,73662 

ZP2 -7,8208 

ZP3 -8,78693 

ZP4 -5,85785 

ZSCAN12P1 5,57094 

ZSCAN25 -2,1908 

ZSCAN5A -4,28789 

ZSWIM3 -5,60565 

ZSWIM5 0,7949 

ZXDB 1,02801 

ZYG11B 4,57489 

ZZEF1 3,17706 

 

 



Supplementary Table 5. Dysregulated genes in oocytes vs surrounding cumulus cells in females ≥ 

35 years. 

 

Gene Log2(Fold_Change 

AGO2 -4,35885 

A4GALT -4,12895 

AAMP 3,90945 

ABCA12 -3,85651 

ABCA3 -2,61536 

ABCB10 -2,94105 

ABCB4 -6,82984 

ABCB7 -3,57739 

ABCC2 -2,79819 

ABCC3 2,26256 

ABCC4 -2,52471 

ABCC6P1 -5,05105 

ABCD4 -3,81932 

ABCE1 -3,86613 

ABHD12B -3,51282 

ABHD17B -3,41009 

ABHD2 -2,51567 

ABI1 -3,83797 

ABI3BP -3,67204 

ABL1 -3,61187 

ABL2 -2,78296 

ABLIM2 -6,41265 

ABLIM3 0,52478 

ABO 6,47406 

ABR -2,42646 

ACCSL -6,30012 

ACD -2,66871 

ACER2 -0,27889 

ACLY -0,22095 

ACOT6 -3,07787 

ACP1 -3,63531 

ACPP 4,01023 



ACPT -5,93264 

ACSL3 -2,73209 

ACSL4 2,70902 

ACTG2 -4,24389 

ACTL6A -4,67743 

ACTL8 -0,69888 

ACTN1 -2,79675 

ACTR3 -2,54026 

ACTR3B -3,51598 

ACVR1B -5,51948 

ACVR2B -3,14722 

ADA -2,22056 

ADAD1 -5,14209 

ADAM10 -3,20808 

ADAM17 -2,36401 

ADAM19 -5,33303 

ADAM2 -7,09994 

ADAM20P1 4,82752 

ADAM9 0,24599 

ADAMTS1 0,33416 

ADAMTS18 -2,66111 

ADAMTS2 -3,38962 

ADAMTS4 2,28663 

ADAMTSL1 -2,79077 

ADAMTSL5 3,59422 

ADAR -3,73829 

ADCY3 -6,59498 

ADCY5 -0,6171 

ADCY7 -3,42997 

ADCY9 -3,17936 

ADD3 -4,25218 

ADIPOR2 -2,21259 

ADM 4,27051 

ADO -3,12175 

ADPGK -0,3492 

ADRA2C -8,88693 

ADRBK2 -2,48367 



ADSS -2,22287 

AFF1 -3,64546 

AFF4 -3,44781 

AFG3L2 -6,92761 

AGFG1 -2,48578 

AGFG2 -2,5064 

AGGF1 -3,2137 

AGK -6,1924 

AGMO -3,78479 

AGTPBP1 -2,30123 

AHCTF1 -0,3774 

AHCYL2 -2,5062 

AHSA1 -3,88782 

AIG1 4,50302 

AIM1 -5,91581 

AIMP2 -4,20232 

AK3 1,85374 

AK9 -2,9099 

AKAP1 -4,67399 

AKAP11 -3,26497 

AKAP2 -2,08087 

AKIRIN1 -2,51597 

AKIRIN2 -5,91258 

AKT2 -2,28505 

AKT3 -2,89434 

AKTIP -5,75842 

ALAD 2,6611 

ALAS1 -4,68365 

ALDH18A1 -4,43726 

ALDH1A2 -4,43372 

ALDH3A2 1,90696 

ALDH5A1 -3,2426 

ALDH7A1 -3,26789 

ALDOC 3,50971 

ALG1 -3,88417 

ALG13 -3,87661 

ALG1L2 -4,77874 



ALG1L9P -2,84749 

ALG6 -4,89459 

ALKBH1 -3,89843 

ALKBH2 -4,9023 

ALKBH5 -3,33389 

ALMS1 -4,24877 

ALS2 -2,43858 

AMBRA1 -3,83176 

AMD1 -4,04356 

AMER1 -2,74742 

AMIGO1 -5,83354 

AMMECR1L -0,30469 

AMN1 -4,09051 

AMOT -5,7131 

AMPD3 -3,58093 

ANAPC1 -3,09406 

ANK3 -4,0846 

ANKDD1A 3,57225 

ANKRA2 -3,58018 

ANKRD13A -2,82831 

ANKRD17 -2,59882 

ANKRD18A 4,37602 

ANKRD27 -3,45754 

ANKRD32 -6,14924 

ANKRD36BP2 3,04414 

ANKRD39 -0,37204 

ANKRD45 -3,29978 

ANKRD46 -2,83935 

ANKRD6 -5,25249 

ANKS1A -6,06159 

ANLN -6,80765 

ANO10 -4,21724 

ANO5 -6,77488 

ANO6 -2,86775 

ANP32B -3,59396 

ANTXRL -7,55756 

ANXA7 -3,28667 



AOX1 -3,96356 

AP1M2 -3,08064 

AP3M2 -2,76587 

AP3S2 -4,42537 

AP5Z1 0,3395 

APC -0,3396 

APCDD1L-AS1 -5,24237 

APEX1 -1,95079 

APH1A -2,71848 

API5 -3,13569 

APITD1 -4,85454 

APMAP 2,52925 

APOA1 3,56249 

APOA1BP -5,38136 

APOBEC3C 3,53343 

APOE 2,79128 

APOL1 2,87376 

APOO -2,65988 

APOPT1 -0,21251 

AQR -2,58862 

ARCN1 -3,41513 

AREG 2,76215 

ARFGEF2 -4,66083 

ARFIP1 -3,77179 

ARG2 -2,55264 

ARGLU1 0,63512 

ARHGAP10 -3,21181 

ARHGAP11A -3,00545 

ARHGAP12 -2,78351 

ARHGAP18 -7,42274 

ARHGAP20 -2,35717 

ARHGAP23 6,29903 

ARHGAP26 -3,48521 

ARHGAP29 -3,93579 

ARHGAP31 -3,07633 

ARHGAP32 -2,60255 

ARHGAP39 -3,3869 



ARHGAP44 -4,47122 

ARHGAP6 2,97179 

ARHGAP8 -3,18858 

ARHGDIA -2,61274 

ARHGEF12 -3,90421 

ARHGEF15 -6,83417 

ARHGEF26 -3,65238 

ARHGEF3 -3,42974 

ARHGEF40 3,95675 

ARHGEF7 -2,24235 

ARHGEF9 -2,93638 

ARID1A -3,10845 

ARID2 -2,45514 

ARID3B -2,64822 

ARID4A -6,43734 

ARID4B -2,21195 

ARIH1 -3,87396 

ARL13B -0,44486 

ARL14EP -2,88949 

ARL4C -2,24002 

ARL4D -2,73756 

ARL6 -3,89332 

ARL6IP5 3,18643 

ARMC1 -5,8962 

ARMC10 -2,70362 

ARMC2 -3,95161 

ARMC8 -1,93416 

ARMCX4 3,75954 

ARNT -2,30255 

ARPC4 -2,40541 

ARRDC4 -4,18891 

ARSA -4,02785 

ARSD 3,69704 

ASAH2 -4,63943 

ASAP2 -2,64736 

ASF1A -6,89388 

ASF1B -4,76189 



ASNA1 -2,48113 

ASPH -2,0282 

ASPM -5,93756 

ASTL -5,22661 

ASUN -2,92055 

ASXL2 -2,26601 

ASXL3 -4,78269 

ATAD1 -3,17563 

ATAD2 -3,42323 

ATAD2B -3,69569 

ATF2 -2,89448 

ATF4 2,43079 

ATF6 -0,46113 

ATF7IP -2,84566 

ATF7IP2 -1,86007 

ATG2B -3,20157 

ATG9A 2,50039 

ATL2 -6,06168 

ATL3 -2,78474 

ATMIN -2,70563 

ATN1 2,43436 

ATOX1 2,95401 

ATP11AUN -4,69033 

ATP13A1 -4,28227 

ATP1B1 -3,09557 

ATP1B3 2,0947 

ATP2A2 -2,7782 

ATP2B1 -3,06989 

ATP5F1 3,84041 

ATP5J -3,88068 

ATP6AP1 3,03054 

ATP6V0A1 -2,16072 

ATP6V0A4 -6,53936 

ATP6V1B2 -0,33672 

ATP6V1C2 -4,27661 

ATP7A -5,02413 

ATP8A1 -4,59295 



ATP8B4 -4,40522 

ATP9A -4,1231 

ATRN -2,49644 

ATXN1L -2,10172 

ATXN2 -4,23835 

ATXN2L -2,97408 

ATXN3 -3,01191 

ATXN7 -2,23069 

ATXN7L3B -2,43594 

AURKA -8,97304 

AURKC -4,17751 

AUTS2 -2,76294 

AVPI1 3,2822 

AXL 2,14334 

AZIN1 2,33541 

B2M 2,31702 

B3GALNT1 -2,67805 

B3GALNT2 -3,62135 

B3GALT6 3,81391 

B3GNT2 -5,16258 

B3GNT7 3,96887 

BAALC -4,04737 

BACH1 -4,17834 

BACH1-IT2 -3,74608 

BAG3 -2,34026 

BAG4 -0,29805 

BAGE 6,93675 

BAIAP2 -6,04654 

BAIAP2L1 -4,85123 

BAMBI 2,04052 

BARD1 -5,84285 

BARX2 -2,5302 

BAZ1A -5,12439 

BAZ1B -4,03662 

BAZ2A -2,73489 

BBS4 -2,82957 

BBS9 -2,11468 



BCAR4 -6,11716 

BCAS2 -2,72483 

BCAT1 2,88768 

BCL2L10 -8,04702 

BCL2L13 -3,46138 

BCL6 3,70601 

BCL9 -3,98822 

BCRP2 0,20872 

BEAN1 -6,76911 

BEX1 4,29915 

BHLHB9 -2,79643 

BHLHE22 -3,5416 

BHLHE40 -5,62921 

BICC1 -3,08262 

BICD1 0,3217 

BIN3 -5,93484 

BIRC5 -2,63347 

BLCAP -4,07424 

BLK -5,46843 

BLMH -2,42031 

BLOC1S2 -3,07782 

BLOC1S3 -2,93616 

BLZF1 -3,26243 

BMP15 -1,09976 

BMP6 -8,96244 

BMPR1A -4,04173 

BMS1P20 -3,3404 

BNC1 -3,85345 

BNIP3 -2,83473 

BNIPL 2,53526 

BOD1 -6,80987 

BOLA1 -4,23728 

BPGM -6,47246 

BPNT1 -4,24108 

BRAP -3,68051 

BRCA1 -1,89494 

BRCA2 -0,55556 



BRD1 -3,86337 

BRD7 -2,24318 

BRD8 -2,89588 

BRDT -3,76167 

BRIX1 -3,11704 

BRK1 -3,61214 

BRPF1 -4,41698 

BRWD1 -2,2403 

BSG -2,21915 

BSX -3,59369 

BTBD10 -2,37676 

BTBD19 3,41363 

BTBD2 -2,11056 

BTG2 3,50671 

BTG4 -6,94331 

BTRC -4,64777 

BUB1 -5,68742 

BUB1B -7,50913 

BUD13 -2,83052 

C10orf118 -2,45979 

C10orf12 -0,37754 

C10orf35 2,15444 

C10orf82 -4,29108 

C10orf88 -2,66152 

C11orf30 -3,37813 

C11orf40 -9,16591 

C11orf82 -2,93555 

C11orf84 -3,85899 

C11orf96 3,17254 

C12orf29 -4,87845 

C12orf4 -4,86623 

C12orf49 -4,75806 

C14orf1 -2,73587 

C14orf166 -2,21631 

C14orf2 -3,25423 

C14orf64 -1,72496 

C15orf39 -4,33697 



C16orf62 -3,02206 

C16orf70 -2,94587 

C16orf72 -6,15866 

C16orf87 -2,87076 

C17orf51 -4,09571 

C17orf53 -5,30574 

C17orf89 8,28071 

C18orf61 2,27155 

C18orf8 -3,75663 

C19orf35 2,73105 

C19orf53 2,63789 

C19orf68 0,28255 

C1GALT1 -3,11439 

C1orf146 -6,07163 

C1orf216 0,04912 

C1orf220 -5,07546 

C1orf226 -2,60842 

C1orf54 3,50579 

C1orf56 -3,55716 

C1QTNF1 2,77578 

C21orf59 -4,13881 

C22orf46 3,44971 

C2CD2 2,84139 

C2CD3 -3,99876 

C2CD5 -3,03057 

C2orf44 -3,17598 

C3orf49 -6,39248 

C3orf56 -8,48621 

C3orf70 -2,37617 

C4orf19 -3,57909 

C4orf27 -4,83872 

C4orf33 -0,50326 

C4orf47 -1,01897 

C5orf27 -2,20361 

C5orf34 -5,76395 

C5orf49 -6,04651 

C6orf106 -3,88396 



C6orf123 2,76971 

C6orf132 2,31293 

C6orf164 4,68076 

C6orf203 -0,43833 

C6orf52 -6,73011 

C7 2,60017 

C7orf25 -6,41469 

C7orf26 -5,06785 

C7orf60 -3,28285 

C8orf12 -6,03538 

C8orf31 3,18108 

C8orf49 5,02243 

C9orf152 6,00481 

C9orf16 -5,63542 

C9orf171 -4,23839 

C9orf41 -2,36695 

C9orf91 -4,49169 

CAB39 -3,08982 

CABYR -2,33632 

CACNA1A -4,3242 

CACNA1C 2,40136 

CACNA1C-IT2 -2,30553 

CACNG8 2,27212 

CACTIN -3,85175 

CADM1 -3,25082 

CALB1 -3,7671 

CALD1 3,69417 

CALM2 -2,92325 

CALML4 -3,58353 

CALU -3,81635 

CAMSAP1 -4,52877 

CAPN3 -2,62536 

CAPN5 -0,25328 

CAPN7 -2,83254 

CAPRIN1 -1,57838 

CAPRIN2 -3,30538 

CAPZA1 -2,68414 



CAPZA2 2,61151 

CARD17 2,48987 

CARS 2,80398 

CASC1 -5,33458 

CASC3 -2,77111 

CASC4 2,08536 

CASC5 -6,64706 

CASP14 5,04821 

CASP8AP2 -4,66784 

CASQ1 4,92559 

CATSPER2P1 4,31985 

CATSPERD -4,03741 

CBFA2T3 -4,09469 

CBLL1 -2,38397 

CBLN4 -4,27862 

CBR4 -5,24001 

CBWD1 -6,96365 

CBX1 -4,79044 

CBX3P2 -3,52028 

CBX5 -2,54479 

CBX8 -3,14026 

CCDC101 -1,97414 

CCDC106 -1,84035 

CCDC117 -3,23821 

CCDC12 -5,89105 

CCDC120 -2,28104 

CCDC121 -5,19434 

CCDC14 -2,74584 

CCDC146 -4,73904 

CCDC147 -7,63235 

CCDC15 -7,88373 

CCDC157 -4,79002 

CCDC171 -3,99003 

CCDC174 -4,85694 

CCDC175 -4,57928 

CCDC177 -1,8901 

CCDC184 4,1766 



CCDC25 -3,16252 

CCDC27 -6,83027 

CCDC34 -3,34908 

CCDC39 -3,81943 

CCDC50 -3,36684 

CCDC53 -3,2415 

CCDC57 6,00477 

CCDC58 -2,52887 

CCDC59 -3,71968 

CCDC6 -2,6752 

CCDC61 -2,63746 

CCDC7 -3,60379 

CCDC73 -2,69424 

CCDC77 -3,55134 

CCDC82 -3,36085 

CCDC88C -5,90515 

CCDC9 4,49565 

CCDC92 -2,42796 

CCDC97 -2,53617 

CCKBR 4,33337 

CCL11 -1,92045 

CCL16 3,1878 

CCL20 6,28787 

CCNA2 -4,70977 

CCNB1 -7,23144 

CCNB2 -5,77307 

CCNB3 -6,5193 

CCND2 -2,96917 

CCNE1 -5,7029 

CCNH -4,48534 

CCNI -2,74484 

CCNI2 -2,81453 

CCNJ -6,11472 

CCNK -3,45254 

CCNO -6,30993 

CCNYL1 -5,51216 

CCP110 -4,42163 



CCRN4L -9,40005 

CCSAP -3,79519 

CCT2 -2,89289 

CCT3 -3,47331 

CCT7 3,27849 

CCZ1 -4,0824 

CCZ1B -4,10831 

CD207 -2,02035 

CD276 3,97561 

CD27-AS1 -3,75344 

CD300E 2,77046 

CD300LG 0,39621 

CD36 -4,59301 

CD46 2,59475 

CD63 3,02491 

CD82 -0,21831 

CD83 -2,50673 

CD96 2,72461 

CDA -4,68642 

CDADC1 -8,20496 

CDC20 -5,28651 

CDC25A -3,61618 

CDC25B -3,56549 

CDC25C -5,0902 

CDC27 -2,00051 

CDC37L1 -4,5808 

CDC42BPA -2,39921 

CDC42BPB -3,46851 

CDC42EP4 -3,15867 

CDC45 -4,33276 

CDC5L -3,56995 

CDC6 -4,10069 

CDC7 -5,31677 

CDCA2 -5,48604 

CDCA3 -4,26876 

CDCA5 -2,76856 

CDCA7L -5,66453 



CDCA8 -8,79409 

CDH1 -6,01906 

CDH11 3,57067 

CDH17 -4,96355 

CDH3 -5,79311 

CDH4 -4,44563 

CDIP1 -2,84514 

CDK1 -5,77597 

CDK12 -4,38277 

CDK15 -3,94171 

CDK2AP1 -0,22517 

CDK2AP2 -2,93631 

CDK5RAP3 5,74659 

CDK7 -7,00749 

CDK8 -2,48202 

CDKN1A 2,9018 

CDKN2AIP -3,83959 

CDON -2,55991 

CDR1 -5,82795 

CDR2 -4,62449 

CDS1 -3,40752 

CDT1 -3,6286 

CEBPB 3,25455 

CEBPZOS -6,53932 

CECR1 2,30347 

CECR2 -2,44743 

CECR7 2,16895 

CELA2A -4,37273 

CELF1 -2,40439 

CELSR1 -3,09276 

CENPA -6,00175 

CENPBD1P1 2,19589 

CENPE -4,94293 

CENPI -2,87444 

CENPJ -3,83377 

CENPO -4,19899 

CENPP -4,62076 



CENPU -4,02212 

CEP120 -3,68999 

CEP128 -4,81029 

CEP152 -5,94472 

CEP192 -3,91521 

CEP250 -2,92308 

CEP55 -4,30125 

CEP63 -2,8955 

CEP85 -3,41554 

CEP97 -2,41395 

CETN3 -7,28958 

CFI 2,50729 

CGN -3,04591 

CGREF1 -3,7406 

CHAF1A -5,7756 

CHAF1B -4,77427 

CHAMP1 -4,05797 

CHCHD7 -4,12352 

CHD3 0,03383 

CHD4 -2,32756 

CHD7 -2,71239 

CHD9 -5,23461 

CHEK1 -8,38643 

CHERP -3,10204 

CHGB 2,27593 

CHMP2B -4,36147 

CHMP7 -2,37843 

CHN2 -0,64472 

CHRAC1 -2,92458 

CHRNA5 -2,24126 

CHST1 2,95828 

CHUK -3,12693 

CIART -4,49136 

CIPC -4,35551 

CIR1 -6,69798 

CIRH1A -4,49616 

CISD1 -2,58726 



CIT -5,67174 

CITED2 2,65136 

CKAP2 -5,60443 

CKAP4 2,94349 

CKAP5 -4,25039 

CKS1B -3,56886 

CLASP1 1,91958 

CLCN5 -3,04034 

CLCN6 5,43481 

CLDN1 6,61191 

CLDND1 -0,29899 

CLEC10A -0,35013 

CLEC16A -2,96253 

CLEC2A -6,06243 

CLEC2D -2,65299 

CLEC4GP1 -4,18981 

CLINT1 -3,31961 

CLIP1 -2,56355 

CLIP4 -3,56443 

CLN3 4,56118 

CLN6 1,99868 

CLOCK -4,30281 

CLPTM1L -2,88852 

CLPX -4,41649 

CLSPN -4,70121 

CLSTN1 -2,69349 

CLTA -2,18173 

CMAS 2,4951 

CMC2 -3,74221 

CMKLR1 -2,03888 

CMTM4 -4,01856 

CMTM8 -3,26931 

CMTR1 -2,53446 

CMTR2 -4,24385 

CNBD1 -6,26145 

CNBP -2,06658 

CNIH3 -2,08539 



CNKSR2 -4,20645 

CNKSR3 2,59228 

CNN3 -2,73951 

CNNM2 -7,00393 

CNOT1 -1,75438 

CNOT11 -5,57248 

CNOT3 -2,67873 

CNOT4 -4,74811 

CNOT6 -3,80168 

CNOT6L -4,11953 

CNPPD1 3,75925 

CNRIP1 -4,50705 

CNST -2,42792 

CNTD2 -8,54293 

CNTLN -1,80721 

CNTRL -3,98499 

COA1 -3,25607 

COA3 2,21711 

COA5 -2,31722 

COBLL1 -2,61378 

COG8 -0,45232 

COL1A1 2,76611 

COL24A1 -3,34254 

COL4A1 3,71458 

COL4A3BP -4,59308 

COL6A3 2,93054 

COL6A6 -4,35877 

COPG1 -4,17371 

COPS7B -4,57937 

COPS8 -3,39681 

COQ5 -3,83078 

CORO1C -2,44758 

COTL1 3,17701 

COX18 -4,25586 

COX5B -5,2496 

COX6B1 -2,83335 

COX8A 2,9922 



CPEB1 -3,50855 

CPED1 -3,09309 

CPNE2 2,57204 

CPS1 -3,50312 

CPSF3 -3,47972 

CPSF7 3,02989 

CR2 -2,7529 

CRABP1 -2,73608 

CRAMP1L -2,57859 

CREB3L2 -3,07694 

CREB5 -2,89782 

CREBBP -2,86022 

CREBRF -2,20121 

CREG1 3,58557 

CRIPAK 2,51692 

CRISPLD1 -3,42531 

CRKL -3,75997 

CRNKL1 -4,14953 

CRNN -3,55672 

CROCC -2,14962 

CRY1 -3,90133 

CRYBB2P1 3,43947 

CRYZ -2,71364 

CS -4,34323 

CSDE1 -4,47458 

CSE1L -2,39627 

CSF1R -3,76937 

CSNK1G3 -1,81821 

CSNK2A1 -3,07732 

CSRP1 -5,35638 

CSRP2 -3,25669 

CSTB -2,68404 

CSTF1 -6,69644 

CSTF2 -3,03932 

CSTL1 3,77595 

CTAGE5 -2,47888 

CTBP1-AS2 -4,26808 



CTC1 -4,05727 

CTCF -2,38507 

CTCFL -4,06754 

CTD-2151A2,1 -6,28207 

CTDP1 -3,76344 

CTDSPL -3,97936 

CTDSPL2 -4,69848 

CTGF 3,81444 

CTIF 2,69049 

CTNNA1 -0,25843 

CTNNA2 -4,73501 

CTNNB1 -3,21071 

CTNND1 -2,73082 

CTR9 -2,51588 

CTSK -1,93835 

CTSV -5,23684 

CTTNBP2NL -0,44286 

CUL1 -3,73631 

CUL5 -0,56612 

CUX1 -2,10007 

CUX2 -3,76481 

CWC25 -3,03281 

CWF19L2 -2,86579 

CXCL14 -3,19677 

CXCL8 2,05173 

CXorf23 -2,88531 

CXorf40A 3,14295 

CXorf40B -3,11549 

CXXC5 3,27701 

CYB5D1 -2,88078 

CYP1A2 3,41164 

CYP2B7P 2,52082 

CYP2E1 3,77896 

CYP2F1 3,72694 

CYP2S1 -2,90823 

CYP4Z2P -5,26501 

CYP51A1 2,01826 



CYSTM1 -0,24496 

DAAM1 -4,84524 

DAAM2 -3,34638 

DAGLB -3,27062 

DAW1 -2,44867 

DAZL -6,94768 

DBI -2,03923 

DCAF17 -2,74704 

DCAF4L2 -5,77031 

DCAF5 -3,64603 

DCAF7 -4,02267 

DCAF8L2 2,94923 

DCC -4,93401 

DCDC2 -8,13213 

DCLK2 -5,09579 

DCLRE1A -0,30761 

DCLRE1B -4,60518 

DCP1A -0,23779 

DCP1B -2,89979 

DCP2 -4,30323 

DCT -0,58559 

DCTN1 -2,93705 

DCTPP1 -2,06287 

DDB2 -2,86008 

DDIT3 6,04008 

DDX10 -3,50167 

DDX11 -4,81578 

DDX11L2 2,94402 

DDX19A -3,19983 

DDX23 -2,87976 

DDX3X -2,73457 

DDX4 -6,40177 

DDX43 -4,64498 

DECR1 2,33176 

DECR2 3,20803 

DEDD -3,55578 

DEK -5,31621 



DENND1C -4,53517 

DENND3 6,46687 

DEPDC1B -0,06939 

DEPDC7 -0,92495 

DERL2 -0,79976 

DESI2 -3,84781 

DET1 -0,31693 

DFFB -4,18556 

DFNA5 -6,03459 

DGKI -2,91407 

DGKQ -5,79835 

DHCR24 3,05933 

DHRS11 4,7548 

DHTKD1 -3,06947 

DHX15 -2,16858 

DHX29 -2,60028 

DHX33 -2,65338 

DHX8 -4,12456 

DIAPH3 -2,84406 

DIDO1 -0,23436 

DIP2A 2,19653 

DIP2B -4,05774 

DKC1 -3,14117 

DLG1 -4,69637 

DLG3 -3,49161 

DLG5-AS1 -2,22954 

DLGAP1 8,24217 

DLGAP5 -1,26594 

DLK1 6,02377 

DLST -5,6916 

DMRTC2 -1,99595 

DMTF1 -2,50556 

DMTN -3,85836 

DMWD 2,18498 

DMXL1 -3,90373 

DNAAF2 -6,73265 

DNAH11 -4,1005 



DNAH12 -3,14798 

DNAH17 -3,82162 

DNAH3 -2,76255 

DNAJA1 -3,58306 

DNAJA2 -3,42042 

DNAJB1 -4,79054 

DNAJB11 -5,07064 

DNAJB5 4,49456 

DNAJC10 -2,55927 

DNAJC13 -3,22054 

DNAJC15 -3,96545 

DNAJC16 -3,10078 

DNAJC21 -2,7037 

DNAJC3 -3,23429 

DNAJC30 3,77153 

DNAJC5G -2,77856 

DNAJC9 -2,96972 

DNER -3,02708 

DNM2 3,31319 

DNMBP -3,28003 

DNMT1 -8,58685 

DNMT3A -4,50337 

DNMT3B -3,30301 

DNTTIP2 -2,65106 

DOCK4 -4,41301 

DOCK5 3,81522 

DOCK9 -4,95806 

DONSON -2,52293 

DOPEY1 -6,35781 

DOPEY2 -3,72747 

DOT1L -3,01997 

DPF2 -8,76491 

DPH5 -3,2215 

DPP4 2,45722 

DPPA3 -9,51597 

DPPA5 -1,38764 

DPYSL2 -2,48162 



DPYSL3 2,19605 

DRAM1 3,46366 

DROSHA -2,48862 

DSCAM -3,33922 

DSN1 -3,69264 

DSPP -2,62441 

DTL -6,35803 

DTNBP1 -3,22099 

DTX2 -3,24065 

DUOX2 3,09671 

DUSP10 -4,46568 

DUSP11 -3,84627 

DUSP14 -3,53335 

DUSP23 2,72963 

DUSP5 -3,11869 

DUSP7 -7,68504 

DUSP8 -0,23725 

DYNC1I2 -2,56094 

DYNC2H1 -2,43482 

DYNLL1 -2,66422 

DYNLL2 -3,46775 

DYNLT1 -6,16218 

DYNLT3 3,06383 

DYRK1A -4,76839 

DZIP1 -3,54741 

E2F1 -5,40039 

E2F8 -3,41634 

EBAG9 -5,10734 

EBF1 -5,42561 

EBF2 -4,61373 

EBLN1 -6,59119 

EBNA1BP2 2,96384 

ECE1 -1,99286 

ECHDC3 -2,09469 

ECT2 -3,58792 

EDC4 3,03069 

EEF1B2 3,13142 



EEF2K -4,44283 

EEPD1 -2,08814 

EFCAB10 -6,44609 

EFCAB14 -3,75219 

EFCAB6 -4,66349 

EFHD2 4,88157 

EFNB2 -4,41723 

EFR3B -3,31783 

EFTUD2 -2,64544 

EGF -4,25147 

EGLN3 -3,88301 

EHBP1 -4,53767 

EHMT1 -2,53119 

EI24 -2,77911 

EIF2A -2,65425 

EIF3A -2,09917 

EIF3D 2,87064 

EIF3K -2,40265 

EIF4A1 2,85989 

EIF4A2 -2,29329 

EIF4E -3,45346 

EIF4E1B -5,81524 

EIF4E3 -2,58839 

EIF4EBP2 2,40678 

EIF4ENIF1 -4,46302 

EIF5B -4,67721 

ELAC2 -4,04198 

ELAVL1 -3,67142 

ELAVL2 -3,04374 

ELF1 -3,90421 

ELK3 -0,0459 

ELK4 -2,96511 

ELMO1 -6,56954 

ELMO2 -4,33203 

ELMSAN1 -2,51993 

ELOVL4 -5,91606 

ELP3 -2,03771 



ELP4 -5,99721 

EMD 2,04537 

EMILIN2 -4,89532 

EML1 -3,15563 

EML4 -2,50779 

EML5 -3,73418 

ENDOD1 3,62145 

ENG -6,39509 

ENO1 2,82169 

ENO2 3,50605 

ENPP2 -3,03803 

ENSA -1,56303 

ENTPD6 5,79973 

EOGT -0,29559 

EP300 -2,98382 

EP400 -3,85032 

EPAS1 -0,6401 

EPB41L3 -4,50859 

EPB41L4A -2,54367 

EPB41L4B -3,42324 

EPB41L5 -4,64608 

EPC1 -4,29092 

EPC2 -2,29981 

EPCAM -4,45346 

EPN2 -3,08782 

EPS15L1 -0,19436 

EPSTI1 -5,20757 

EPT1 -2,90414 

ERAP2 -2,53321 

ERBB2IP -2,54256 

ERBB3 2,83899 

ERBB4 -5,54538 

ERCC6 -3,61204 

ERCC6L -4,29919 

ERGIC2 -4,92045 

ERI1 -4,59565 

ERICH5 -3,18545 



ERLIN1 -4,55664 

ERO1LB -0,52649 

ESCO2 -7,75297 

ESF1 -3,34979 

ESPL1 -4,78584 

ESPNP -6,45667 

ESR2 -3,56692 

ESRP1 -9,10549 

ESYT1 3,79176 

ESYT3 -3,45819 

ETAA1 -3,23907 

ETFA -3,44979 

ETFDH -0,30725 

ETV5 -7,49261 

ETV6 -2,25203 

EVC2 -3,9439 

EXO1 -6,71437 

EXOC1 -4,1617 

EXOC4 -3,7824 

EXOC6B 2,09161 

EXOSC10 -3,66134 

EXOSC3 -3,9973 

EXOSC7 -4,50185 

EXOSC9 -3,86905 

EXTL3 -5,51598 

EYA1 -3,65519 

EYA2 -3,16816 

EZR -2,69215 

F8A1 -2,58687 

FABP5 -2,07623 

FAF1 -3,04623 

FAH -4,76347 

FAHD2A -3,90667 

FAM101B 2,77678 

FAM102A -6,23218 

FAM110A -4,22212 

FAM110C 5,50409 



FAM111B -2,52699 

FAM114A1 2,31292 

FAM114A2 -2,16196 

FAM115A 1,97179 

FAM117A -7,80921 

FAM118B -3,35433 

FAM120AOS -2,84947 

FAM120B -3,58779 

FAM122A -5,4986 

FAM127A 6,15261 

FAM129B -2,60243 

FAM131C 2,08319 

FAM133B -3,10458 

FAM13A -6,32035 

FAM13B -1,81822 

FAM149A -6,52835 

FAM153C 3,00362 

FAM154A -5,47807 

FAM157A -3,04364 

FAM160A1 -3,66543 

FAM167A -5,99629 

FAM169A -4,26755 

FAM172BP -0,66226 

FAM174B -4,26071 

FAM175B -2,68724 

FAM184B -4,52515 

FAM188A -2,44936 

FAM189A2 -5,88526 

FAM192A -2,91754 

FAM198B 2,38343 

FAM199X -2,57338 

FAM19A4 -5,66987 

FAM204A -4,05992 

FAM208A -2,97881 

FAM208B -4,20799 

FAM210A -3,18109 

FAM212B -0,58957 



FAM214A -4,45949 

FAM216B 2,95751 

FAM21C -2,41708 

FAM220A -8,34844 

FAM222B -6,19936 

FAM228A -7,76428 

FAM45A -4,48864 

FAM46A 3,51154 

FAM46B -3,67652 

FAM46C -7,09165 

FAM49B -2,89202 

FAM65B -2,47531 

FAM76A -4,70746 

FAM76B -4,1829 

FAM84B -2,22223 

FAM86A -4,01748 

FAM91A1 2,23869 

FAM96A -2,77288 

FAM98B -2,71921 

FANCD2 -0,41758 

FANCF -2,12793 

FANCI -6,15422 

FANCM -2,81726 

FAR2 -4,45252 

FAR2P2 -2,55048 

FARSA -3,72338 

FASN 2,07457 

FBLN5 -4,2585 

FBLN7 -0,6698 

FBXL14 -5,86237 

FBXL19 -3,43275 

FBXL2 -3,41981 

FBXO11 -2,22137 

FBXO17 2,86039 

FBXO30 -5,45323 

FBXO32 2,18775 

FBXO34 -4,97333 



FBXO38 -2,10038 

FBXO43 -6,04834 

FBXO5 -8,51867 

FBXW12 -4,69563 

FDFT1 -4,24383 

FER1L6 -4,98583 

FERMT2 -1,81747 

FEZ2 -3,69926 

FEZF2 -3,57487 

FGF14 -3,36675 

FGF9 -3,74859 

FGFR1OP -3,13622 

FGFR1OP2 -2,78109 

FGGY -5,63026 

FH -4,04516 

FHIT -3,20801 

FHOD1 3,87389 

FICD -2,76924 

FIGLA -7,42733 

FIGN -1,98992 

FIGNL1 -4,17108 

FIP1L1 -3,63988 

FJX1 3,70862 

FKBP10 3,8068 

FKBP15 -3,32197 

FLJ10038 2,99365 

FLJ12825 4,00503 

FLJ16171 2,38987 

FLJ30679 1,89534 

FLJ31104 2,56199 

FLJ42627 2,80795 

FLJ43681 -4,23306 

FLNA 2,14481 

FLRT2 2,09132 

FLYWCH2 -0,58672 

FMN1 -4,92716 

FMN2 -0,50932 



FN3K 2,83821 

FNBP1L -3,85934 

FNDC4 5,03598 

FNTA -6,30831 

FNTB -5,25095 

FOPNL -2,43234 

FOSL1 5,85954 

FOXI2 2,57715 

FOXJ3 -3,67187 

FOXK2 -2,23735 

FOXM1 -5,06598 

FOXN3 2,06405 

FOXO3 -2,07139 

FOXQ1 -4,39232 

FOXR1 -6,44418 

FRA10AC1 -2,61221 

FRAT2 -2,57667 

FRG1 -2,14912 

FRMD8 3,91466 

FRRS1L -2,49113 

FRS3 -2,66568 

FRY-AS1 3,20509 

FSCN1 3,94559 

FSTL3 5,47491 

FTH1 2,23746 

FTSJ3 -3,19827 

FUBP1 -2,47163 

FURIN -2,59122 

FUT1 2,98094 

FUT8 -2,71907 

FXR1 -7,14658 

FYN -3,23245 

FZD3 -2,5072 

G0S2 3,73667 

G3BP2 -2,78852 

GAB1 -5,8807 

GAB2 -3,83203 



GABARAP 2,44023 

GABBR2 -3,06421 

GABPB1 -0,29813 

GABRG3 -5,41171 

GABRR3 -6,30857 

GADD45A 2,28574 

GADD45B 5,22482 

GADD45G 3,66897 

GAL 0,46391 

GAL3ST4 2,96643 

GALNS -3,56036 

GALNT3 -3,71749 

GAREML -3,36984 

GAS2L3 -3,03507 

GAS7 -2,20159 

GATA6-AS1 2,55965 

GATAD2B -2,60011 

GATM 5,49624 

GBF1 -3,82952 

GBP1 2,24939 

GCA -4,80572 

GCC1 -4,70032 

GCC2 -3,45665 

GCH1 -6,81705 

GCKR 4,98162 

GCNT3 -6,87485 

GDAP1 -0,38042 

GDE1 4,28743 

GDF9 -1,15055 

GDI2 -0,39073 

GEM -3,34109 

GEMIN5 -7,84676 

GEMIN6 -2,48697 

GFM1 -5,31004 

GFM2 -2,95633 

GFPT1 -4,67557 

GGA1 3,06809 



GGA3 -4,40236 

GGACT -5,21322 

GGNBP2 -5,09427 

GID4 -3,18911 

GIGYF2 -2,14869 

GINS1 -5,24889 

GINS2 -6,34991 

GINS3 -3,28342 

GIPC2 -3,19683 

GIT1 -3,21042 

GIT2 -4,62044 

GJC1 -3,11991 

GK 3,64669 

GKAP1 -3,31204 

GLB1L2 -2,31494 

GLCCI1 -6,86584 

GLE1 -3,47602 

GLI3 3,15195 

GLIDR 5,19739 

GLO1 3,35256 

GLRX -5,60339 

GLTSCR1 -2,32969 

GLUD1P3 9,78577 

GLYATL1 -3,48711 

GM2A -2,14626 

GMCL1 -4,79785 

GMEB1 -2,55968 

GMFB -3,19379 

GMPR2 -2,83169 

GMPS -4,16764 

GNA11 -2,26046 

GNA12 -5,88672 

GNA13 -3,47587 

GNA14 -6,28612 

GNAI1 -3,62487 

GNAO1 -5,09985 

GNAS 2,60752 



GNAT2 -5,95976 

GNG2 -2,69339 

GNPDA2 -2,43038 

GOLGA3 -2,69739 

GOLGA5 -3,53659 

GOLGA6C -4,25039 

GOLGA7 -0,33105 

GOLGB1 0,24954 

GOLIM4 2,31334 

GOLM1 -4,60003 

GOLPH3 -3,21992 

GOLPH3L -2,6785 

GOLT1B -2,40061 

GOPC -3,41923 

GORASP2 -3,82433 

GOSR2 -4,36476 

GP1BA 4,43902 

GPATCH8 -6,20071 

GPBP1 -5,6765 

GPD1L -2,15257 

GPM6A -5,89163 

GPN2 -3,86144 

GPR107 -2,35958 

GPR133 -2,46471 

GPR137B -6,86726 

GPR143 -6,41334 

GPR151 -2,88904 

GPR173 3,324 

GPR37 -6,75244 

GPR39 -7,55593 

GPR55 -2,30125 

GPR64 -4,65431 

GPRC5A 2,92452 

GPRC5B 2,9828 

GRAMD1B 2,67566 

GRB14 3,36494 

GRB7 -5,67943 



GREB1 2,63078 

GREM2 2,76073 

GRHL1 -6,26135 

GRHL2 -4,30619 

GRHL3 -4,31834 

GRIN2B -2,0628 

GRM8 -3,63611 

GRPEL1 -3,31836 

GRWD1 -5,43821 

GSDMB 3,96378 

GSE1 -3,23038 

GSKIP -3,01185 

GSS 5,10851 

GTF2A1L -0,7556 

GTF2B -4,34534 

GTF2F2 -3,67911 

GTF2H1 -3,74111 

GTF2H2C_2 -4,55174 

GTF3C2 -4,46679 

GTF3C5 -3,82603 

GTPBP4 2,51576 

GTSE1 -4,76359 

GXYLT1 3,35171 

GYG1 -3,87862 

GYG2 3,48585 

GZF1 -2,47822 

H2AFY 2,42959 

H2AFZ 3,14012 

HABP2 -6,22651 

HAGH -2,77047 

HAP1 -5,72019 

HARS 2,63244 

HAS3 -0,5549 

HAUS3 -3,72249 

HAUS4 -3,04331 

HAUS5 -3,92528 

HAUS8 -6,73635 



HCFC1 -4,01415 

HDAC9 -6,39252 

HDC -2,41392 

HDDC2 -2,99049 

HDHD2 -3,79625 

HDHD3 4,22958 

HEATR1 -4,0077 

HEATR5A -3,17554 

HEATR5B -2,22405 

HECTD2 -3,75199 

HECW2 -4,34023 

HEG1 0,399 

HELQ -4,11354 

HELZ -2,61308 

HENMT1 -6,58365 

HERC1 -2,42502 

HERC2P4 2,78944 

HERC2P9 2,27881 

HERC6 -6,00848 

HERPUD2 -2,68943 

HES6 -4,30985 

HHEX -8,72442 

HHLA2 -1,86448 

HIAT1 -3,68715 

HIATL1 -3,88584 

HIBCH -3,83887 

HIC2 -6,4531 

HID1 -2,85528 

HIF1AN -2,81579 

HIGD1A -2,4966 

HINT1 -3,26153 

HIP1R -3,90528 

HIPK1 -2,27458 

HIRIP3 -2,36387 

HIST1H1A -1,12085 

HIST1H1D 3,73435 

HIST1H4H -3,13677 



HIST2H2AC -2,37253 

HIVEP1 -5,15351 

HJURP -5,92268 

HKR1 -2,72228 

HM13 -1,92477 

HMCES -3,5675 

HMCN1 -2,12914 

HMGB1 -3,29672 

HMGB2 -0,286 

HMGB3 -2,98011 

HMGN2 -3,43228 

HMMR -5,62322 

HNRNPA1P10 -4,69067 

HNRNPA1P33 -5,02653 

HNRNPD -0,01758 

HNRNPF -3,11945 

HNRNPU -1,86317 

HNRNPU-AS1 2,47624 

HNRNPUL2-BSCL2 -3,28798 

HOMER1 -0,03077 

HOMER2 -5,02265 

HOTTIP 1,95929 

HOXA4 -3,71578 

HOXC9 -4,24925 

HPSE2 -2,61685 

HRG -4,40995 

HRH2 -2,49053 

HRSP12 3,71138 

HSD17B7 -4,14025 

HSD3B1 4,99742 

HSDL1 -2,27283 

HSDL2 2,71737 

HSF2BP -5,87989 

HSF5 -3,26819 

HSP90AA1 -2,34168 

HSP90AB1 -2,45727 

HSPA12A 2,30605 



HSPA2 -7,17077 

HSPA4 -2,66281 

HSPA4L -5,56414 

HSPA6 -1,90045 

HSPA8 -4,37772 

HSPA9 -2,76164 

HSPB11 -2,79252 

HSPB6 4,23545 

HSPG2 2,66375 

HTATSF1 -3,0228 

HTR1A 4,73409 

HTR3C -3,68589 

HTRA1 2,63435 

HUS1 -2,41569 

HVCN1 -6,16565 

HYLS1 -4,30729 

HYOU1 -3,87253 

IBTK 2,49396 

ICMT -4,39357 

ICT1 2,26451 

ID4 2,89068 

IDE -4,30538 

IDH1 -2,49201 

IDH2 -2,94012 

IDI1 2,79387 

IER3IP1 -0,44844 

IFI27L2 3,95591 

IFITM2 5,23044 

IFNAR2 -3,10438 

IFT52 -3,34559 

IGF1 -2,45362 

IGF2BP2 1,97141 

IGF2BP3 -7,94963 

IGFBP3 -4,59346 

IGFBP4 3,34228 

IGFBP5 2,06993 

IGLL3P 3,76272 



IGSF10 -4,99123 

IGSF11 -4,30093 

IK -3,24537 

IKBKAP -3,66816 

IL16 -2,58863 

IL17RB 2,97823 

IL22RA1 -3,90601 

IL23R -3,23498 

ILDR2 -3,72001 

ILF2 -2,87294 

ILKAP -2,52675 

IMMT -3,12972 

IMP4 2,70603 

INCENP -3,32544 

ING3 -2,54647 

INHBB 4,82219 

INPP4A -2,35836 

INPP5B -3,27674 

INPP5F -4,75663 

INSR 2,81187 

INTS10 -2,67411 

INTS6 -0,26849 

INTS8 -4,84849 

INTS9 -2,31638 

INVS -3,75421 

IPO8 -0,06239 

IQCB1 -3,65493 

IQCH -4,36535 

IQCH-AS1 4,09363 

IQCJ -0,54611 

IQGAP1 -2,13691 

IQGAP2 -6,32115 

IQGAP3 -5,16014 

IQSEC1 -4,41574 

IQUB -0,97949 

IRAK1BP1 -3,48234 

IRF2 4,19837 



IRF6 -4,23055 

IRF8 -6,81755 

IRGM -3,71514 

IRS2 2,26497 

ISG20L2 1,99707 

ITFG2 -3,09997 

ITGA11 -3,22258 

ITGA4 -4,53996 

ITGA6 -1,92657 

ITGA9 -2,63853 

ITGAD -2,01028 

ITIH2 -4,21315 

ITK -2,90147 

ITM2C -3,49388 

IWS1 -4,86055 

JADE1 2,23155 

JAG1 -6,38993 

JARID2 -5,4668 

JAZF1 -3,44584 

JMY -3,51793 

JRKL -4,45602 

JUN 2,52117 

KAL1 -3,64826 

KALRN -4,60427 

KANSL3 -2,56659 

KAT6A -2,33228 

KAT6B -2,13815 

KAT7 -0,03787 

KATNA1 -3,95137 

KATNAL1 -3,64078 

KATNB1 -2,38278 

KAZN 3,78054 

KBTBD2 -2,12648 

KBTBD7 -4,05142 

KCNC4 -7,19892 

KCND1 3,70657 

KCNH1 -3,0451 



KCNH7 -4,46524 

KCNJ10 6,32607 

KCNJ3 -4,55444 

KCNK3 2,35246 

KCNK9 -4,21323 

KCTD12 3,93382 

KCTD21 -2,85893 

KCTD5 -5,54771 

KDM1B -6,79664 

KDM2A -1,86244 

KDM3A -3,68413 

KDM4A -0,05346 

KDM6A -3,34028 

KDM6B -3,36522 

KHDC3L -6,41339 

KIAA0087 -3,37664 

KIAA0195 -3,83839 

KIAA0247 -5,48285 

KIAA0319L 2,25013 

KIAA0586 -2,20125 

KIAA0922 -7,27586 

KIAA0947 -2,87551 

KIAA1033 -3,00938 

KIAA1147 -4,69435 

KIAA1211 -4,98311 

KIAA1257 -7,08467 

KIAA1279 -2,83449 

KIAA1462 -3,64977 

KIAA1524 -3,32135 

KIAA1549L -2,73909 

KIAA1551 -0,23575 

KIAA1671 -0,41859 

KIAA1731 -3,94724 

KIAA2018 -2,99903 

KIDINS220 -2,95687 

KIF11 -3,80204 

KIF14 -4,7251 



KIF15 -6,44423 

KIF18A -0,66941 

KIF20A -3,09884 

KIF20B -4,43132 

KIF21A 4,33733 

KIF23 -6,95175 

KIF26B -4,6164 

KIF2A -2,17598 

KIF2C -2,49422 

KIF3A -5,15409 

KIF3C -3,67403 

KIF4A -6,67958 

KIT -7,40874 

KLF11 -4,95848 

KLF15 2,75941 

KLF5 -5,98122 

KLF7 2,55674 

KLF9 3,94164 

KLHDC3 -2,97957 

KLHL11 -2,22343 

KLHL18 -4,49981 

KLHL20 -3,62149 

KLHL26 -4,58496 

KLHL32 -4,80604 

KLHL7 -4,68784 

KLHL8 -3,10122 

KLK4 3,34028 

KLK9 8,23907 

KLKP1 -2,69198 

KMT2C -4,91127 

KMT2E-AS1 2,90173 

KNSTRN -4,03469 

KNTC1 -2,99299 

KPNA2 -5,72247 

KPNA3 -2,61385 

KPNA7 -1,11908 

KPNB1 -1,85389 



KRBOX4 3,04104 

KRI1 -3,73592 

KRR1 -2,30969 

KRT14 -1,97566 

KRT32 9,27049 

KRT78 -2,98015 

KRTCAP2 4,61107 

KTN1 -1,80818 

LAD1 -5,83501 

LAGE3 -3,54822 

LAMA4 3,2779 

LAMB1 -3,07964 

LAMC1 -2,19664 

LAPTM4A -2,32329 

LAPTM4B -2,83496 

LARP1 -2,81444 

LARP4 -2,76422 

LARP7 -3,66998 

LARS2 -4,04937 

LBR -2,74102 

LCE5A -6,82046 

LCOR -2,77844 

LCP2 -3,94835 

LDHAL6A -5,6526 

LDLRAD3 -3,04135 

LDLRAP1 -5,79141 

LEF1 -8,25863 

LEF1-AS1 -5,99497 

LENG8 3,16542 

LEO1 -2,62069 

LEPREL4 2,97563 

LETM2 -3,30493 

LGALS3BP 4,29356 

LGALS8 -2,56673 

LGMN -3,36146 

LHFP 2,78656 

LHFPL2 2,57159 



LHFPL5 -0,30706 

LHX2 -5,71238 

LHX8 -4,9289 

LIG3 -4,91756 

LIMA1 -6,20826 

LIMCH1 -2,51428 

LIMK1 -3,29912 

LIMS1 1,93579 

LIN28A -3,43962 

LIN9 -3,25257 

LINC00032 -6,94671 

LINC00052 3,24604 

LINC00092 2,20462 

LINC00266-1 3,92643 

LINC00311 2,66439 

LINC00314 9,1727 

LINC00330 3,42945 

LINC00368 2,55482 

LINC00378 -3,80958 

LINC00442 4,80163 

LINC00467 -2,19627 

LINC00475 -5,9187 

LINC00479 -6,36071 

LINC00483 9,73838 

LINC00552 3,55496 

LINC00638 -7,67699 

LINC00641 0,33206 

LINC00700 2,47848 

LINC00854 -3,20378 

LINC00887 -0,19768 

LINC00893 2,89351 

LINC00898 -3,46629 

LINC01021 2,70574 

LINC01069 2,05983 

LINC01089 4,54454 

LINC01118 -4,01846 

LINC01122 -0,5192 



LINC01128 -5,61278 

LINC01152 -3,03959 

LINC01158 -2,2902 

LINC01192 4,66072 

LINC01194 -3,69971 

LINC01204 -2,07625 

LINC01226 2,07766 

LINC01252 -3,54362 

LINC01278 2,17379 

LIPG -2,65999 

LMAN1 -2,02339 

LMBR1 -2,12828 

LMBRD1 -4,12348 

LMCD1 3,65817 

LMNB1 -2,97415 

LMNB2 -3,70454 

LMO3 -4,86244 

LMO7 -5,16949 

LMOD3 -4,7323 

LMTK3 -4,30999 

LMX1B 2,68571 

LOC100128554 -3,67584 

LOC100129931 -2,68989 

LOC100133985 3,48021 

LOC100272216 3,59336 

LOC100506675 -5,71252 

LOC100506860 4,38948 

LOC100507387 7,76702 

LOC100507443 6,93279 

LOC100652770 -4,57612 

LOC100996255 3,71893 

LOC100996385 3,74956 

LOC101926892 -5,69576 

LOC101926935 2,65498 

LOC101927021 -3,05331 

LOC101927134 -3,10936 

LOC101927280 -3,28301 



LOC101927421 -4,93895 

LOC101927599 0,34802 

LOC101927666 2,27151 

LOC101927668 -5,40258 

LOC101927722 -5,92443 

LOC101927870 -5,50367 

LOC101927873 -0,27452 

LOC101927881 0,29165 

LOC101927921 -2,22066 

LOC101928053 -0,20305 

LOC101928063 -6,34727 

LOC101928940 -2,02341 

LOC101929234 -2,68975 

LOC101929284 6,99006 

LOC101929413 -2,53303 

LOC101929701 -2,25531 

LOC101929717 4,68756 

LOC101929767 4,55921 

LOC102723769 3,63377 

LOC143666 -3,70416 

LOC150935 2,20797 

LOC220729 0,31686 

LOC283299 -4,38582 

LOC283731 2,80774 

LOC283788 2,12503 

LOC284379 2,31887 

LOC284412 2,15064 

LOC284578 3,06988 

LOC284648 -5,22055 

LOC284865 2,38473 

LOC285762 4,95093 

LOC285889 -3,86426 

LOC339166 -4,63569 

LOC389705 -3,97451 

LOC389831 3,60515 

LOC389895 3,9626 

LOC389906 4,93398 



LOC399715 -2,87005 

LOC400043 2,58513 

LOC400548 2,30155 

LOC441081 2,84111 

LOC441204 -2,57985 

LOC441454 5,03273 

LOC442132 -2,09794 

LOC442497 2,60232 

LOC642943 3,78663 

LOC643201 -2,39925 

LOC643733 5,39415 

LOC645166 4,58003 

LOC645752 -3,59464 

LOC650226 -4,16598 

LOC650293 3,76835 

LOC728323 -6,00621 

LOC728554 -2,89644 

LOC728613 3,11972 

LOC728637 -6,15977 

LOH12CR1 -3,24884 

LOH12CR2 2,07519 

LONP2 -4,3351 

LOXL4 2,50771 

LPAR2 2,06069 

LPCAT3 2,23345 

LPCAT4 -4,00513 

LPHN2 2,72297 

LPIN2 -3,39792 

LPL 2,36404 

LRCH1 -2,91076 

LRCH3 -4,35956 

LRIF1 -4,88064 

LRP10 2,32575 

LRRC16A -3,83539 

LRRC17 -7,68752 

LRRC28 -4,51538 

LRRC4 -3,04706 



LRRC46 -3,63452 

LRRC59 -2,40563 

LRRC7 -6,18756 

LRRC8A -2,98574 

LRRC8B -2,55501 

LRRC8C -2,20244 

LRRC8D -3,94692 

LRRC8E -3,29882 

LRRK1 -5,61735 

LRRN4 -3,32778 

LRRN4CL 2,49903 

LRRTM4 -5,23665 

LSM11 -3,30128 

LSM14B -4,21276 

LSM6 -4,42415 

LTN1 -2,55424 

LTV1 -3,17066 

LYAR -2,87936 

LYPD1 -3,65955 

LYZL2 2,22552 

M6PR -6,64973 

MACC1 -0,36104 

MAD2L1 -5,53113 

MADD -4,47789 

MAEL -7,67464 

MAGED1 2,97068 

MAGEE2 -4,40988 

MAGOH -3,15102 

MAK -3,0173 

MAL2 -3,22805 

MALAT1 3,1668 

MAML2 3,52398 

MAN1A1 2,70716 

MAP1B 2,39088 

MAP1LC3B2 -3,43197 

MAP1S -6,99581 

MAP2K1 -4,0791 



MAP2K6 -5,22229 

MAP3K13 2,00195 

MAP3K3 -5,39622 

MAP3K4 -2,32783 

MAP4 -1,89555 

MAP4K2 -0,42951 

MAP4K3 -3,69033 

MAP6D1 -3,70256 

MAP7 -3,46104 

MAP7D2 -4,83054 

MAPK13 2,23686 

MAPK4 -4,64852 

MAPKAP1 -0,52087 

MAPKAPK2 -2,36924 

MARCH4 -3,58824 

MARCH7 -2,63776 

MARCH9 5,68691 

MARCKS 3,11083 

MARK2 -4,57594 

MARK3 -2,21155 

MAST4 -4,10442 

MASTL -6,09793 

MAT2B -4,99727 

MAX -3,3167 

MB21D2 -4,72084 

MBD2 3,21733 

MBD4 -1,72083 

MBIP -4,83277 

MBNL2 2,42949 

MBTD1 -2,50524 

MBTPS2 -3,17723 

MCM10 -4,44522 

MCM3 -4,46896 

MCM3AP -3,23121 

MCM5 -2,45667 

MCMBP -3,62785 

MCTP2 -3,70023 



MDH2 -1,89248 

MDM1 -0,25963 

MDM4 -2,84393 

MECOM -0,26192 

MED12 2,89602 

MED12L -5,43825 

MED13 -5,06175 

MED13L -4,13882 

MED14 -3,22676 

MED15 -4,16913 

MED16 -7,1883 

MED19 -1,95121 

MED20 -4,68037 

MED21 -4,88722 

MED23 -2,34432 

MED24 4,64542 

MED25 -2,54321 

MED29 2,56748 

MED6 -3,92417 

MED8 -3,27421 

MEF2A 3,05782 

MEG3 4,21386 

MEI4 -3,06945 

MELK -0,57066 

MEPCE -0,49283 

MEST -4,29606 

METAP2 -3,4194 

METTL9 -2,03269 

MEX3C -0,42897 

MEX3D -2,21164 

MFAP1 -3,72147 

MFAP3L -3,53223 

MFHAS1 -2,4455 

MFN1 -2,55292 

MFN2 -3,77489 

MFSD2A -3,55486 

MFSD6 -2,49809 



MGA -2,90121 

MGARP 2,24667 

MGAT5 -2,78067 

MGAT5B -3,66351 

MGC39584 5,16205 

MGC72080 -4,93879 

MGME1 -4,23106 

MGRN1 -3,03245 

MGST1 3,39717 

MIA3 -2,9514 

MIB1 -3,04973 

MICAL2 -4,32419 

MICAL3 -1,96925 

MICALCL -3,6429 

MICU2 -4,27682 

MID1 -6,09644 

MIEN1 3,62491 

MIER2 -3,62886 

MINA -4,63237 

MIOS -2,14243 

MIR4454 -3,96658 

MIR4461 -4,79324 

MIR5186 -4,96672 

MIR548I2 -2,77208 

MIR612 4,25913 

MIR6723 -1,94805 

MIR8086 6,50824 

MIS18A -3,27051 

MIS18BP1 -3,24537 

MITF -2,44345 

MIXL1 -5,33165 

MKNK1 -2,58551 

MKNK2 -3,27565 

MKRN2OS 2,19158 

MLLT1 -2,49984 

MLLT11 -2,65911 

MLLT3 -3,88061 



MLLT4 -3,40878 

MMD 2,48738 

MMD2 -3,02305 

MMGT1 -5,37184 

MMP24-AS1 3,55917 

MMS22L -2,24422 

MND1 -3,10581 

MNS1 -4,04435 

MNT -2,78062 

MOAP1 2,2409 

MOB3B -4,36123 

MOCS1 -4,31076 

MON1B -4,2879 

MON2 -2,56789 

MORC2 -2,36684 

MORC3 0,24307 

MORF4L1 -4,24384 

MOS -6,08155 

MPC1 -0,35182 

MPHOSPH10 -2,57944 

MPHOSPH8 -3,36818 

MPI 0,2921 

MPL 3,49932 

MPP2 -4,35712 

MPP6 2,59546 

MPP7 -3,24023 

MPPED2 2,98295 

MPV17L2 -5,68828 

MRAS -3,09921 

MRC1 -6,77391 

MRE11A -6,02058 

MRGPRX1 8,41615 

MRPL16 2,92535 

MRPL2 -3,93015 

MRPL27 3,49402 

MRPL32 3,01479 

MRPL36 -2,42547 



MRPL39 -3,40925 

MRPL44 -2,73453 

MRPS5 2,79599 

MRRF -4,42637 

MRVI1 -2,00329 

MSH2 -4,69286 

MSL1 -3,59447 

MSL2 -5,67743 

MSL3 -2,69025 

MSN 2,75734 

MSX2 -5,70026 

MT1G -3,41584 

MT2A 3,09794 

MT3 2,66716 

MTA2 -3,05496 

MTERFD1 -0,81845 

MTERFD2 2,88133 

MTF2 -5,21022 

MTFR1 -5,50091 

MTFR2 -6,58307 

MTIF3 -2,49281 

MTL5 -6,68989 

MTM1 -4,07626 

MTMR14 -2,93631 

MTMR3 -5,74327 

MTO1 -0,03491 

MTRNR2L1 -3,32221 

MTRNR2L10 -2,53695 

MTRNR2L2 -4,22706 

MTRNR2L3 -2,99995 

MTRNR2L9 -2,70967 

MTRR -3,27374 

MTSS1 -3,05292 

MTSS1L -3,95627 

MTUS1 -5,79441 

MTUS2 -2,26862 

MTX3 -2,34821 



MUC13 5,82851 

MUC19 -2,27678 

MUC4 3,99412 

MUM1L1 2,86602 

MVD 5,38479 

MXD1 -0,66212 

MYBBP1A -3,91301 

MYBL1 -4,70472 

MYBL2 -3,85294 

MYC 3,20542 

MYCBP -4,05698 

MYH10 -2,78177 

MYH7 -4,50124 

MYH9 2,77166 

MYL6 3,22002 

MYLIP -0,46409 

MYLK -3,56721 

MYNN -3,29759 

MYO10 -2,37733 

MYO19 -4,05181 

MYO1E -2,53396 

MYO5B -2,66257 

MYO7A -3,54468 

MYO9A -2,68477 

MYO9B 0,02253 

MYOF -2,94624 

MYOG -4,72108 

MYSM1 -0,30734 

MYT1 -2,28049 

N4BP1 -3,73505 

NAA11 -6,15315 

NAA30 -5,42657 

NAA35 -3,87894 

NAA60 -2,61375 

NABP1 -2,24091 

NACA 2,27359 

NACAD 2,84383 



NADK2 -4,21011 

NAE1 -3,44977 

NANOS1 -4,29302 

NAP1L1 -2,27872 

NARF -2,48138 

NARG2 -5,5689 

NARS -3,52607 

NASP -6,19441 

NAT10 -3,05695 

NAT14 2,27774 

NAV2 -2,34676 

NAV3 -3,24242 

NBEAL1 -2,96033 

NBN -0,05246 

NBR1 -2,18381 

NCALD -2,32721 

NCAPD3 -3,60779 

NCAPG -6,20328 

NCAPG2 -4,93007 

NCAPH -4,88311 

NCEH1 -8,31733 

NCK2 -2,50648 

NCKAP5L -3,41234 

NCOA2 -3,06634 

NCOA3 -3,92288 

NCOA4 -2,66063 

NCOA5 -2,61107 

NCOA6 -2,62851 

NCOA7 -2,77518 

NCRNA00185 -4,58968 

NDC1 -4,28568 

NDC80 -2,32911 

NDE1 -2,87773 

NDN 3,35379 

NDRG1 -0,28064 

NDRG2 3,28877 

NDUFA10 -4,54022 



NDUFA11 2,75426 

NDUFA4 3,06776 

NDUFA6 -2,65415 

NDUFA6-AS1 -3,89528 

NDUFA7 2,62211 

NDUFAF2 2,39979 

NDUFB10 3,68577 

NDUFB9 2,29799 

NDUFS2 2,99377 

NDUFS6 -3,50573 

NEAT1 3,41055 

NEB -2,92542 

NECAB2 4,18149 

NECAP2 -4,85787 

NEDD1 -3,66067 

NEDD4L -3,30681 

NEFH -4,16077 

NEFM -3,46784 

NEIL3 -5,44629 

NEK1 -3,51058 

NEK2 -2,68074 

NEK4 -3,08855 

NELFCD 3,23813 

NEO1 -5,48992 

NETO2 -2,76206 

NEURL1B -2,20545 

NEUROD1 -2,04561 

NF1 -2,30738 

NFAT5 2,09397 

NFATC1 -2,26751 

NFATC2IP -2,77633 

NFATC3 -3,27271 

NFKBIA -4,56365 

NFRKB -3,69655 

NFS1 -6,25258 

NFX1 -0,28317 

NFXL1 -4,77657 



NFYC -4,00933 

NHLRC3 -3,31399 

NHSL1 -4,88241 

NIF3L1 -3,61907 

NIFK -3,9496 

NIN -2,02226 

NIPBL -2,92024 

NIPSNAP3A -3,02337 

NIT2 3,22387 

NKAIN1 3,4594 

NKAPL -1,79033 

NKD2 -3,66559 

NKX3-1 -4,59393 

NLN -2,45019 

NLRP1 -3,65634 

NLRP11 -3,0465 

NLRP13 -1,00036 

NLRP14 -3,65455 

NLRP2 -8,28193 

NLRP4 -1,03629 

NLRP5 -6,27676 

NLRP7 -4,95176 

NLRP8 -4,33251 

NLRP9 -9,81193 

NMD3 -4,60511 

NNMT 0,30342 

NOC3L -4,84403 

NOC4L -2,41309 

NOD2 -4,96163 

NOL4 -2,61572 

NOL4L -2,97585 

NOL8 -3,04688 

NOLC1 -1,89738 

NOP56 -5,71309 

NOP58 -0,32788 

NOS1AP -1,93184 

NOTCH2 2,50295 



NOX4 2,21105 

NPAT -4,23202 

NPC1 -4,3633 

NPFFR2 0,2432 

NPM1 -2,77806 

NPM2 -6,99076 

NPM3 -4,41153 

NPSR1-AS1 -3,54964 

NPY6R 3,75685 

NR2C1 -3,31847 

NR2E1 -5,49635 

NR3C2 -5,83828 

NR6A1 -4,16915 

NRAP -3,64352 

NRAS -3,32644 

NRBP1 -2,67508 

NRBP2 3,91202 

NSF -0,02578 

NSUN4 2,26535 

NSUN6 -0,27741 

NTAN1 -2,90744 

NTN1 -3,54235 

NTRK2 -2,44549 

NTRK3 -2,33326 

NUBP2 2,70614 

NUDCD1 -3,54243 

NUDCD2 -1,93183 

NUDT10 2,56036 

NUDT15 0,22524 

NUDT4P1 -2,89285 

NUF2 -6,0573 

NUFIP1 -5,64135 

NUFIP2 -2,74043 

NUMB -5,42145 

NUP107 -5,15616 

NUP133 -3,11868 

NUP153 -4,68027 



NUP214 -3,38172 

NUP35 -5,59254 

NUP37 -4,85498 

NUP50 -3,76936 

NUP85 -3,06833 

NUP93 -2,48255 

NUP98 -4,61291 

NUPL1 -3,45448 

NUSAP1 -5,02885 

NXPH1 -5,46422 

NXPH4 -3,62441 

OAT -3,68338 

OBSL1 2,72382 

OCEL1 -3,05683 

ODC1 -4,2525 

ODF2 -4,28458 

OFD1 -3,98811 

OGG1 -2,74298 

OLFML1 -5,95469 

OLIG2 8,49016 

OMA1 -2,58925 

OOEP -1,02172 

OOSP2 -8,06206 

OPA1 -0,36978 

OPA3 0,29195 

OPRM1 -4,17604 

OPTC -2,8005 

OR10Q1 2,56888 

OR1E2 -4,01031 

OR1N1 -4,60752 

OR1Q1 -2,71423 

OR2T27 0,37564 

OR2T4 -2,92803 

OR4K15 -2,69422 

OR4N2 1,00493 

OR4N3P 3,37224 

OR51E1 -2,91945 



OR51S1 -4,32543 

OR56A5 -2,33905 

OR6N2 4,75316 

OR6P1 -2,00813 

OR6W1P 2,32442 

OR7E2P 3,71968 

OR7E91P 5,20206 

OR8A1 4,56515 

OR8D4 -5,55097 

ORC2 -4,75834 

OSBP -5,96158 

OSBPL10 -6,01345 

OSBPL11 -3,80473 

OSBPL1A -4,23256 

OSBPL2 -2,62765 

OSBPL8 -2,94691 

OSBPL9 -2,74702 

OSCP1 -6,43711 

OSER1 -0,26355 

OSER1-AS1 -3,92054 

OSR2 -3,76481 

OSTC -3,96759 

OSTM1 -2,69133 

OTUB1 -3,26506 

OTUD3 -4,85403 

OTUD4 -0,42401 

OTUD5 -0,24941 

OTUD6B -4,83231 

OTX2 -7,80539 

OVCH1 -2,74712 

OXNAD1 -6,10132 

OXTR 3,94254 

P2RY2 2,57842 

PABPC4 -2,0493 

PABPN1L -7,28764 

PACRGL -2,35094 

PACS1 -3,03449 



PACSIN2 -4,81853 

PADI1 -4,03391 

PADI6 -5,76403 

PAF1 -2,39383 

PAFAH1B1 -2,63635 

PAFAH1B2 -1,82897 

PAGE2 -4,46727 

PAIP1 -0,61098 

PAIP2B -4,63425 

PAK1IP1 -2,40855 

PALB2 -2,96411 

PALM3 -3,12034 

PAM 3,33929 

PANX1 -3,33963 

PAPD4 -4,92614 

PAPD5 -0,23797 

PAPD7 -6,39267 

PAPOLG -3,66689 

PAPSS1 -3,66743 

PAQR6 5,83095 

PARD3 -2,46892 

PARD6B -4,24668 

PARL -3,2851 

PARN -3,13593 

PARP11 3,00556 

PARP12 -3,66823 

PARP14 2,83227 

PARP16 -5,59888 

PARP2 -2,91998 

PARPBP -3,76538 

PARVA -3,76499 

PATE1 -3,77098 

PATE2 2,48846 

PATL2 -5,99171 

PAWR -4,61791 

PAXIP1 -5,99665 

PBDC1 3,17561 



PCBP1 -0,22888 

PCCB -4,30237 

PCGF6 -5,07834 

PCM1 -3,03292 

PCMTD2 -4,12007 

PCNA -6,76765 

PCNA-AS1 -6,51722 

PCNX 2,27514 

PCNXL4 -2,40406 

PCP4L1 -7,59891 

PDCD10 -1,82669 

PDCD2L -5,16075 

PDCD5 -4,23314 

PDCD6 4,56072 

PDCL3 -4,53344 

PDE3A -4,31704 

PDE6C -4,73988 

PDE8B -6,53041 

PDE9A -4,01799 

PDGFA -2,49702 

PDIA6 -3,09691 

PDIK1L -3,60608 

PDK1 -1,98217 

PDK2 -7,19786 

PDPK1 -3,05909 

PDPN -5,31808 

PDRG1 -3,50378 

PEA15 3,58268 

PELI1 -5,12279 

PER3 -2,90879 

PEX1 -3,1726 

PEX11A -7,70595 

PEX11B -4,28307 

PEX12 -4,34997 

PFKFB3 -2,78754 

PGAM1 3,19689 

PGD -3,20736 



PHACTR1 -5,80067 

PHACTR3 -5,48194 

PHEX -4,20258 

PHF12 -3,09066 

PHF13 -2,66151 

PHF14 -2,48068 

PHF3 -2,39629 

PHF6 -0,46683 

PHF8 -3,86674 

PHLDA1 2,68584 

PHLPP1 -3,91086 

PHTF2 -3,98973 

PI4KAP1 3,42421 

PIAS1 -4,18668 

PIAS2 -2,40348 

PIEZO1 -3,12077 

PIGC -3,2365 

PIGR 2,06128 

PIGU -4,22472 

PIH1D1 3,94288 

PIK3C2A -4,37661 

PIK3C2B -2,82586 

PIK3CA -2,71328 

PIK3R1 -3,27257 

PIK3R2 -0,38072 

PIK3R3 -6,43076 

PIKFYVE -4,20012 

PIM1 -2,31951 

PIM3 2,50405 

PIN4P1 -4,62771 

PINX1 -4,8313 

PIP4K2C -6,95856 

PISRT1 -3,04607 

PITHD1 -4,21515 

PITRM1 -2,28697 

PIWIL2 -3,08904 

PIWIL3 -6,45498 



PJA2 -2,36355 

PKD1L3 -3,49794 

PKNOX2 -3,63726 

PLA2G4C -4,73636 

PLAG1 -4,22975 

PLAGL2 -4,12387 

PLCE1 -5,65863 

PLCG2 -2,18759 

PLCH2 -3,24582 

PLCL1 -3,34686 

PLCXD3 2,27026 

PLEK2 -3,14039 

PLEKHA1 -5,54438 

PLEKHA5 -3,13895 

PLEKHA7 -4,04069 

PLEKHB1 -3,39784 

PLEKHF2 -5,81922 

PLEKHG1 -4,07644 

PLEKHG5 -4,54638 

PLEKHH1 3,44102 

PLEKHM2 -2,83864 

PLIN2 2,50236 

PLK1 -4,20357 

PLLP -6,63193 

PLOD1 5,67167 

PLP2 3,19261 

PLS1 -4,28478 

PLXNA3 2,81198 

PLXNA4 -3,00156 

PLXNB2 4,10987 

PLXND1 2,83111 

PMS1 -3,27565 

PMVK -4,21259 

PNLDC1 -6,26461 

PNMA1 2,91978 

PNN -3,07287 

PNRC1 4,63298 



PNRC2 -3,16975 

POGZ -3,16615 

POLB -4,53788 

POLD3 -4,03774 

POLE -4,86789 

POLE3 -2,39243 

POLG2 -3,29932 

POLR1D -3,3321 

POLR1E -2,79133 

POLR2A -3,52216 

POLR2D -2,01011 

POLR2G 3,17509 

POLR2H 4,11946 

POLR2K -4,08112 

POLR3B -4,00113 

POLR3D -2,95539 

POLR3F 3,52319 

POLR3G -4,45053 

POM121 -3,31568 

POM121C -2,71577 

POM121L8P 2,89462 

POMK -4,32676 

POP1 -3,21368 

POR -5,54822 

PORCN 3,29847 

POU2F1 -2,55787 

POU4F1 -6,04555 

PPA2 3,43033 

PPARD -0,40024 

PPARGC1A -5,07245 

PPFIA1 -4,28529 

PPFIA2 -2,83429 

PPFIBP2 -3,45101 

PPHLN1 -2,04966 

PPIF -3,00741 

PPIG -3,86414 

PPIL1 -4,37003 



PPIL4 -0,47403 

PPL -2,19585 

PPM1B -0,35337 

PPM1D -5,58569 

PPM1E -6,64519 

PPM1G -4,05469 

PPP1CC -2,31188 

PPP1R12A -2,75008 

PPP1R13B -2,97623 

PPP1R14B 3,01907 

PPP1R15A 3,83521 

PPP1R3C -6,86452 

PPP1R3D -3,88979 

PPP1R3E 4,18882 

PPP2CA -3,06843 

PPP2CB 3,0884 

PPP2R2A -2,65237 

PPP2R3C -2,92943 

PPP2R5C -2,94245 

PPP2R5E -2,92291 

PPP3CA -2,55709 

PPP4R4 -3,28153 

PPP6C -4,03797 

PPRC1 -6,02743 

PPWD1 -2,14706 

PQLC2 2,45805 

PRAF2 -2,12555 

PRAM1 -2,12446 

PRAME 4,14059 

PRC1 -6,21268 

PRCC -4,06392 

PRDM10 -4,12312 

PRDM2 -4,10325 

PRDM4 -3,39344 

PRDM6 -3,49964 

PRDX4 4,92686 

PRELID2 -3,47118 



PREPL -3,90915 

PREX1 -0,04295 

PRG1 8,72934 

PRIM2 -6,66578 

PRKAA1 -2,80835 

PRKACA -0,35256 

PRKAG1 -2,91415 

PRKAR2A -3,36854 

PRKAR2B 2,15829 

PRKCDBP 3,70918 

PRKCG -2,41031 

PRKCH 2,24056 

PRKDC 2,43053 

PRKRIR -2,25944 

PRMT5 -2,76474 

PROL1 4,72279 

PRORSD1P 3,44726 

PROSER1 -7,71781 

PRPF18 -4,66442 

PRPF3 -2,52967 

PRPF38A -3,67516 

PRPF4 -3,48952 

PRPF40A -4,2441 

PRPH2 -3,18597 

PRR14 -2,27362 

PRR14L -2,5415 

PRR15 -6,04279 

PRR30 4,78672 

PRRG1 3,00579 

PRSS23 3,70646 

PRTG -4,32006 

PRUNE -2,84211 

PSAP 3,12449 

PSEN2 -0,31771 

PSIP1 -4,32308 

PSMA2 -2,57451 

PSMA4 -3,41418 



PSMA5 -4,16993 

PSMC1 -4,01393 

PSMC3IP -3,08323 

PSMD1 -4,74818 

PSMD10 -3,15613 

PSMD14 -4,18586 

PSMD2 -4,98615 

PSMD3 -2,60958 

PSMD5 -3,8883 

PSMD6 -3,49949 

PSMD8 2,35625 

PSME3 -2,91832 

PSME4 2,73628 

PSMG1 -5,27578 

PSMG2 -3,55442 

PSMG3-AS1 -4,62477 

PSPC1 -2,82611 

PSTK 2,78961 

PTBP2 -3,35709 

PTCHD4 2,15987 

PTGES 2,71534 

PTGES2-AS1 2,91494 

PTGES3 -0,37309 

PTGFRN -2,27364 

PTK2B -4,37586 

PTN -6,12776 

PTP4A2 -2,51399 

PTPLAD1 2,78668 

PTPLB -2,11596 

PTPN13 -2,63937 

PTPN3 -5,66921 

PTPN9 -4,18475 

PTPRA -3,43544 

PTPRD -3,82159 

PTPRG-AS1 -2,89522 

PTRF 2,75077 

PTRH2 -1,97236 



PTS 4,65932 

PTTG1 -8,93732 

PTX3 4,91995 

PUF60 -6,78436 

PUS7 -6,55741 

PUS7L -3,02333 

PWP1 -2,24174 

PWRN1 2,03623 

PXK -3,74074 

PXYLP1 -1,98653 

PYGO2 -5,47262 

QARS -3,19832 

QKI -2,48274 

QRICH1 -4,77867 

QSOX1 5,21346 

QSOX2 -2,32804 

R3HDM4 -3,49969 

RAB10 -2,52339 

RAB11FIP3 3,61419 

RAB11FIP5 -5,09363 

RAB12 -3,76084 

RAB13 3,75419 

RAB23 -2,42078 

RAB2A -2,59929 

RAB30 -4,49568 

RAB36 -3,51809 

RAB3GAP1 -4,82156 

RAB3IP 2,44228 

RAB5B -5,55322 

RAB8A -2,37674 

RABEP1 -4,05966 

RABGAP1 -2,8931 

RABGAP1L -3,06579 

RABGEF1 -3,57692 

RACGAP1 -4,40762 

RAD1 -2,70688 

RAD17 -3,18275 



RAD21 -2,44609 

RAD50 -2,86318 

RAD51AP1 -5,19097 

RAD51B -2,9466 

RAD54L2 -4,28731 

RAI14 -3,7759 

RALA -2,7004 

RALBP1 -3,17621 

RALGAPA1 2,22654 

RANBP9 -3,41254 

RAP1GAP2 -3,97625 

RARB -5,02127 

RARS2 -2,42723 

RASA1 -2,08677 

RASA3 -4,64954 

RASD1 0,38635 

RASEF -3,95757 

RASL11A -0,69985 

RASSF3 -5,18286 

RB1CC1 -2,15777 

RBBP4 -3,53235 

RBBP7 -3,72893 

RBBP8 -3,61614 

RBFOX2 -3,94658 

RBM10 4,06849 

RBM11 -4,25755 

RBM12 -2,40319 

RBM17 -4,38959 

RBM19 3,26858 

RBM22 -4,31705 

RBM25 -2,87502 

RBM26 -2,45274 

RBM27 -3,92604 

RBM33 -2,94533 

RBM39 2,45178 

RBM46 -5,56217 

RBMX -4,65894 



RBMX2 -4,85734 

RBP1 2,90719 

RBPMS -7,54787 

RBPMS2 -5,28484 

RC3H1 -4,95453 

RC3H2 -2,42891 

RCAN2 -2,82397 

RCBTB2 -0,3737 

RCC2 -5,29361 

RCCD1 -0,5071 

RCN1 2,40646 

RCOR1 -3,95755 

RDH10 -4,11202 

RDH11 2,18186 

REC114 -3,75798 

RECQL5 -2,74815 

REEP4 3,74665 

RELL1 -3,61453 

REM1 -2,82157 

REPS2 -3,56746 

RERE -1,88612 

REREP3 -3,20566 

REV1 -2,41977 

REXO1 -3,56496 

REXO2 -2,23614 

RFC2 2,88525 

RFC3 -4,65679 

RFWD3 -4,39971 

RGPD4-AS1 5,73899 

RGS2 -6,90079 

RGS4 3,52099 

RHBDD2 3,75983 

RHBDF2 -3,39939 

RHOB 2,66519 

RHOT2 3,56957 

RIF1 -3,08035 

RIMBP2 -2,83612 



RIMKLA -3,08646 

RIOK1 -5,28868 

RLF -3,6055 

RMDN3 -4,65962 

RMI1 -2,78323 

RMI2 -4,11258 

RMND5A -4,15301 

RMRP -2,15364 

RND1 -5,45395 

RNF10 -3,39925 

RNF111 -3,44833 

RNF114 -0,37049 

RNF122 -7,49474 

RNF130 -6,09538 

RNF138 -5,23401 

RNF139-AS1 3,83981 

RNF144A 3,06255 

RNF146 2,79897 

RNF166 -5,36551 

RNF169 -3,57624 

RNF17 -4,56665 

RNF180 -3,88856 

RNF181 -1,85994 

RNF185 -6,8566 

RNF19B -4,68499 

RNF2 -4,63213 

RNF20 -5,48072 

RNF214 -2,95363 

RNF216 -2,58457 

RNF216P1 -3,82689 

RNF219 -4,69231 

RNF32 -6,87266 

RNF34 -6,32905 

RNF38 -6,45806 

RNF4 -4,42182 

RNF40 -3,86109 

RNF44 -2,92738 



ROBO3 -3,59967 

ROBO4 -3,49815 

RORA 2,61724 

ROS1 -4,23958 

RPA1 -2,91731 

RPA2 -4,28818 

RPA3OS -4,74004 

RPAP3 -3,28171 

RPF1 -4,04501 

RPGRIP1L -2,03865 

RPH3A -5,76108 

RPIA -2,55761 

RPL13 0,32156 

RPL13A 3,04775 

RPL17 3,31417 

RPL18A 3,11325 

RPL19 2,37045 

RPL22 2,94257 

RPL26L1 -4,03493 

RPL31P11 -1,77335 

RPL36A -5,61771 

RPP14 -2,62676 

RPRD1B 2,19652 

RPRD2 -2,48151 

RPS15A 2,62403 

RPS23 -3,58314 

RPS3 1,98196 

RPS6 2,51469 

RPS6KB2 2,60651 

RPS6KC1 -4,46547 

RPS9 3,05161 

RQCD1 -5,26395 

RRAGC -3,32011 

RRAS 2,68293 

RREB1 -3,91731 

RRM2 -4,00408 

RRS1 -3,10314 



RSC1A1 -3,95149 

RSL24D1 -2,37682 

RSPO2 -6,02732 

RTCB -3,82029 

RTKN2 -2,82815 

RTN4RL2 -2,19441 

RTTN -2,56008 

RUFY2 2,89601 

RUNDC1 2,15973 

RUNDC3B -2,72782 

RUNX1T1 -5,85071 

RUNX2 2,56385 

RUSC1 3,44101 

RYR3 -4,00974 

S100A10 2,44112 

S100A16 3,03455 

S100A6 3,40341 

S100A7A 6,53069 

S100A8 -6,73789 

S100PBP -3,32398 

SACM1L -3,12136 

SALL3 -6,05948 

SAMD1 -4,5328 

SAMD4A -3,35929 

SAMHD1 -2,55724 

SAP130 -5,56995 

SASH3 2,85286 

SASS6 -6,36122 

SAT1 3,51315 

SATB2 -2,18855 

SAV1 -3,07075 

SBDS 0,40096 

SBF1 -3,66632 

SBK3 -1,89832 

SCAI -3,03839 

SCAMP1 -2,23547 

SCAMP4 2,86246 



SCAP -3,04238 

SCAPER -3,84024 

SCARB1 2,68216 

SCGB1B2P 3,15057 

SCGB3A2 -0,32983 

SCHLAP1 -2,51419 

SCLY -3,93355 

SCN2A -4,33987 

SCN3B 4,47145 

SCNN1B -2,8129 

SCUBE1 -2,29715 

SDC4 2,80039 

SDCBP -3,37188 

SDE2 -4,1935 

SDF2L1 2,06194 

SDHA -3,47245 

SDHB -2,22282 

SEC11A 3,82228 

SEC22A -3,98654 

SEC23A 2,57025 

SEC23B -0,29192 

SEC23IP -3,74383 

SEC24A -4,43366 

SEC24C -0,28501 

SEC24D 2,36149 

SEC31B 4,02692 

SECISBP2 -1,99441 

SECISBP2L -2,36163 

SEL1L -2,30944 

SEMA4B -3,28667 

SEMA5A -2,32335 

SEMA6A 3,4155 

SEMA6D 2,55971 

SEPT10 -3,2797 

SEPT11 -2,1135 

SEPT2 -2,2015 

SEPT8 -3,96838 



SERHL2 -6,69777 

SERINC5 -2,80271 

SERPINA3 0,26553 

SERPINB5 -2,61169 

SERPINE1 4,69581 

SERPINH1 3,06029 

SERTAD3 -0,31127 

SETDB2 -2,60176 

SETX -2,54923 

SF1 -1,9226 

SF3A1 -2,70888 

SF3A3 -3,47332 

SF3B2 -2,31129 

SF3B4 -2,47442 

SF3B5 0,22654 

SFMBT1 -3,56348 

SFMBT2 -4,3052 

SFR1 -5,72731 

SFSWAP -2,32709 

SFT2D2 -1,86702 

SFTA1P 2,44043 

SFTPA2 -2,35029 

SFXN3 3,57632 

SGMS2 -2,66717 

SGOL2 -3,04328 

SGPL1 -2,41841 

SH2B1 2,56281 

SH2B3 -3,28852 

SH2D4A -4,11066 

SH2D6 -3,49287 

SH3BGRL2 -3,82507 

SH3GL2 -2,8099 

SH3GL3 -3,62697 

SH3KBP1 -4,49212 

SH3PXD2A -4,57731 

SHD -3,46776 

SHFM1 3,03291 



SHROOM2 -2,71579 

SHROOM4 -2,50757 

SIAH1 -4,17725 

SIGLEC10 -2,83717 

SIKE1 -2,57543 

SIN3A -4,73906 

SIPA1L1 -2,88081 

SIPA1L2 -3,27614 

SIRPA -2,72979 

SIX2 -2,34804 

SKA3 -4,92012 

SKI -3,26952 

SKP2 -6,14733 

SLAIN2 -4,89092 

SLBP -6,25693 

SLC11A1 5,6555 

SLC12A2 -2,44051 

SLC12A3 -2,48344 

SLC12A5 -3,9253 

SLC13A4 -3,59838 

SLC14A1 -3,00525 

SLC15A4 -2,5765 

SLC17A1 -2,20115 

SLC19A2 -2,07841 

SLC1A5 -3,39253 

SLC22A2 -2,39478 

SLC23A2 2,74764 

SLC25A17 -3,88575 

SLC25A19 -0,39006 

SLC25A25 -3,71644 

SLC25A28 3,03687 

SLC25A3 2,46701 

SLC25A30 -4,37379 

SLC25A34 3,08048 

SLC25A37 -3,76798 

SLC25A44 -2,35638 

SLC25A45 1,9484 



SLC25A46 -2,99993 

SLC29A1 -5,28469 

SLC29A3 -4,23085 

SLC2A11 3,1564 

SLC2A4 2,28492 

SLC33A1 -3,02722 

SLC35A1 -5,19085 

SLC35A2 -2,95974 

SLC35A5 -2,07005 

SLC35G1 -3,17666 

SLC38A1 2,90647 

SLC38A2 2,14976 

SLC38A8 -4,59463 

SLC38A9 -2,51073 

SLC39A10 -5,90479 

SLC39A12 -3,09766 

SLC39A6 -4,3911 

SLC3A2 4,13943 

SLC43A3 -4,04271 

SLC45A3 -3,32596 

SLC4A11 -3,11978 

SLC4A7 -5,79283 

SLC50A1 2,20216 

SLC6A16 -4,03476 

SLC6A19 -2,98691 

SLC6A5 -5,91842 

SLC6A9 -2,39897 

SLC7A1 4,16113 

SLC7A4 0,9717 

SLC7A5 -3,95213 

SLC7A8 -3,92402 

SLC8A1 -3,03471 

SLC9A1 -2,38139 

SLC9A3R1 -2,70308 

SLCO3A1 -2,82959 

SLCO4A1 -8,49348 

SLU7 -2,76779 



SLX4 -3,20524 

SMAD1 -3,17386 

SMAD2 -4,33167 

SMAD5 -2,84807 

SMAP1 -4,82322 

SMARCA1 2,21726 

SMARCA2 -5,35788 

SMARCAD1 -2,1504 

SMARCC2 -3,20688 

SMARCD1 -3,91369 

SMC1A -4,20044 

SMC1B -3,62238 

SMC2 -4,87149 

SMC3 -4,38044 

SMC4 -3,79269 

SMEK1 -2,91085 

SMG5 -2,67188 

SMG6 -3,29237 

SMIM3 3,0891 

SMKR1 -3,13995 

SMPD3 -5,18927 

SMPD4 -3,96307 

SMUG1 3,11303 

SMURF1 -3,87153 

SMURF2 -4,58052 

SNAI2 2,8332 

SNAPC1 -3,90182 

SNF8 3,52551 

SNIP1 -3,91677 

SNRK -3,86057 

SNRNP70 3,41422 

SNRPB2 -0,29266 

SNRPE -3,45705 

SNRPF -2,31514 

SNTA1 -3,56337 

SNX1 -2,44526 

SNX14 -2,37191 



SNX19 -0,275 

SNX2 -2,89197 

SNX24 -3,74944 

SNX30 -2,45206 

SNX4 -2,89048 

SNX5 -3,60169 

SOCS3 5,48021 

SOCS7 -3,82755 

SOHLH2 -7,10205 

SORBS1 -4,0018 

SORBS2 1,93569 

SORD 2,96223 

SORT1 -2,72623 

SOWAHC 2,34588 

SOX13 -5,73735 

SOX30 -6,59005 

SOX5 -3,63827 

SOX9 3,34768 

SOX9-AS1 2,55337 

SP3 -2,83434 

SPACA6P-AS -3,3537 

SPAG1 -0,2679 

SPAG16 -4,04176 

SPAG5 -2,61411 

SPAG7 3,17058 

SPANXD 6,44396 

SPARC 2,44738 

SPATA13 4,40292 

SPATA16 -7,38603 

SPATA2 -5,55069 

SPATA6L -4,01637 

SPATA7 -4,94904 

SPATS2L 2,65931 

SPCS1 -3,7408 

SPCS2 -2,80787 

SPDL1 -7,74774 

SPDYC -5,48269 



SPDYE4 -4,61788 

SPDYE5 3,07585 

SPDYE7P 2,35717 

SPECC1 -2,46441 

SPICE1 -3,16126 

SPOCD1 4,27068 

SPOCK2 2,72006 

SPR -3,65192 

SPRR1B 3,12362 

SPRY2 0,45846 

SPTLC2 3,27479 

SPTLC3 -2,15035 

SREK1IP1 -6,79251 

SRGAP3 -3,11856 

SRM 2,13622 

SRP14-AS1 3,19044 

SRP68 -2,96393 

SRPK1 -3,03787 

SSBP3 -3,02584 

SSH2 -3,74137 

SSR2 -2,63576 

SSR3 -2,45626 

SSRP1 -2,5713 

SSTR5-AS1 -4,14479 

SSX7 3,37781 

ST3GAL4 -4,11617 

STAG2 -2,09759 

STAG3 -3,54909 

STAMBPL1 4,52512 

STARD7 -4,69431 

STAU1 -2,73656 

STAU2 -2,62757 

STC1 2,72236 

STIL -3,49102 

STIM2 -3,93116 

STIP1 -3,97886 

STK11IP 3,36069 



STK24 -3,68174 

STK32A -5,53902 

STK32B -3,11606 

STK35 -3,33779 

STK38 -2,40346 

STK39 -5,09006 

STK40 -0,37188 

STOM 2,61193 

STPG1 -3,57115 

STRBP -3,24392 

STT3B -2,52198 

STX12 -2,37975 

STX16 -2,03429 

STX2 -3,82774 

STX6 -4,18535 

STXBP3 -2,30041 

STXBP4 -2,50912 

STXBP6 -3,92031 

SUB1 -3,71133 

SUCO -2,76458 

SUDS3 -5,96939 

SUFU -2,22579 

SUMO1 -2,08007 

SUMO3 2,95826 

SUN1 -3,54362 

SUPT20H -2,25605 

SUPT20HL2 -3,96628 

SUPT7L -3,13676 

SUPV3L1 -2,0551 

SUSD3 -6,05665 

SUV39H2 -4,10898 

SUV420H1 1,96615 

SVIP -4,99967 

SVOPL -6,19253 

SWAP70 -4,0797 

SWI5 2,52332 

SWT1 -3,97085 



SYCP2 -5,28691 

SYCP2L -5,17757 

SYCP3 -9,79112 

SYF2 -2,66901 

SYMPK 4,85335 

SYN2 -2,42878 

SYNE1 -3,15817 

SYNE2 -4,61319 

SYNJ1 -5,61745 

SYNM -2,48631 

SYNPO2 -2,71201 

SYNRG -4,33867 

SYPL1 -6,37874 

SYT15 3,79152 

SYT16 -8,25837 

SYT2 -2,72636 

SYTL2 -6,10478 

SYTL3 -7,39908 

SYTL4 -0,24797 

TAAR5 -3,83359 

TACC1 -2,36316 

TACC2 -2,21328 

TACC3 -7,59033 

TACO1 -2,24541 

TADA1 -5,32707 

TADA2A -3,21883 

TAF10 -5,12911 

TAF13 -6,26262 

TAF1C 3,5596 

TAF2 -2,64652 

TAF3 -4,18953 

TAF4 -3,80236 

TAF4B -3,96956 

TAF5 -3,95737 

TAF5L -0,45046 

TAF9 -3,00448 

TAF9B -3,20675 



TALDO1 -2,81306 

TAOK1 -2,03014 

TAOK3 -2,46902 

TAPT1 -2,52196 

TARDBP -3,48423 

TARS -4,05486 

TAS1R2 -3,40629 

TASP1 -2,35071 

TAX1BP1 -3,9279 

TBC1D1 -4,52815 

TBC1D10B -3,13216 

TBC1D13 4,05315 

TBC1D15 -2,7473 

TBC1D23 -2,71332 

TBC1D2B -3,92276 

TBC1D31 -4,65977 

TBC1D4 4,3798 

TBC1D9 -3,66701 

TBCA -4,34319 

TBCC -2,41081 

TBKBP1 -3,15205 

TBL3 -2,62611 

TBP -2,40687 

TBPL1 -4,91885 

TBX21 3,40845 

TC2N -5,01165 

TCEAL2 2,42653 

TCEAL5 4,61814 

TCEANC -3,53864 

TCEB3 -5,0232 

TCERG1 -2,93323 

TCERG1L -4,96883 

TCF12 2,88899 

TCF15 -2,85899 

TCF20 -5,63644 

TCF3 -3,68527 

TCF7 -2,53826 



TCHP -2,57471 

TCL1A -7,90522 

TCL1B -2,12592 

TCN1 -2,97885 

TCOF1 -2,52988 

TCTN1 -4,39293 

TDGF1 -5,07928 

TDGF1P3 -2,21526 

TDP1 -3,60925 

TDP2 -2,71208 

TDRD1 -7,26847 

TDRD12 -6,36211 

TDRD5 -8,85813 

TDRD6 -3,12612 

TDRD7 -3,42878 

TDRKH -3,41222 

TDRP -3,47554 

TECPR2 -0,2249 

TECR -2,99116 

TECTA -3,69381 

TESK1 -2,69172 

TET2 -1,96513 

TET3 -3,80629 

TEX14 -4,37652 

TEX15 -3,36141 

TEX2 -0,32547 

TEX9 -4,41609 

TFAM -2,70172 

TFAP2B -4,10004 

TFAP2D 2,05316 

TFAP2E -2,61519 

TFAP4 -3,30535 

TFDP1 -3,47542 

TGFB1 2,13682 

TGFBR1 -3,30974 

TGM3 -6,0016 

TGM7 -6,67609 



TGS1 -2,65496 

THAP1 -3,51635 

THAP4 -3,07047 

THBS1 0,31202 

THEMIS -6,25469 

THSD4 -4,80469 

THYN1 -4,42035 

TIAM1 -7,67265 

TICAM1 -2,55373 

TICRR -6,43778 

TIFA -3,93633 

TIGD2 -3,43879 

TIGIT -4,99511 

TINF2 -2,74451 

TIPARP -3,35299 

TJAP1 -3,90935 

TJP1 -3,55105 

TLE1 -2,93002 

TLE4 -3,89985 

TLN2 -3,30954 

TM2D3 -4,54743 

TM4SF1 3,04119 

TM9SF1 -3,27418 

TM9SF2 -2,45441 

TMA7 6,00506 

TMBIM6 -3,49479 

TMCC1 -3,64124 

TMCC2 -2,96929 

TMED9 5,32473 

TMEM104 -2,59337 

TMEM109 -2,61548 

TMEM110-
MUSTN1 -3,05343 

TMEM131 -3,0373 

TMEM132B -1,8109 

TMEM132D -4,12268 

TMEM133 3,70144 



TMEM138 -5,03303 

TMEM141 3,82007 

TMEM14B -2,27431 

TMEM150C 5,06902 

TMEM154 -3,28289 

TMEM163 -6,86029 

TMEM167A -5,59073 

TMEM169 -2,84648 

TMEM170A -5,38318 

TMEM171 -8,17044 

TMEM173 -1,99586 

TMEM179B -2,46561 

TMEM180 5,23907 

TMEM184C -2,59693 

TMEM185B -4,98801 

TMEM194A -2,98832 

TMEM2 -6,08488 

TMEM200A -3,23278 

TMEM201 -2,16545 

TMEM208 2,38809 

TMEM211 -2,56669 

TMEM214 -3,26679 

TMEM252 -2,18778 

TMEM261 -5,00866 

TMEM263 2,65085 

TMEM27 -0,27907 

TMEM39B -5,41045 

TMEM57 -2,30189 

TMEM60 -3,40447 

TMEM69 -3,95757 

TMEM74 -5,69563 

TMEM80 -6,8486 

TMEM9 -3,14374 

TMOD2 -3,0548 

TMPO-AS1 -4,34322 

TMPRSS15 -2,61036 

TMSB4X -2,83166 



TMTC2 -2,40576 

TMTC4 -5,12833 

TNFAIP3 9,64089 

TNFRSF10D -0,21789 

TNFRSF11A -4,81919 

TNFSF13 -7,01252 

TNFSF18 -2,18045 

TNKS1BP1 6,18953 

TNKS2 -2,84215 

TNNI3 2,55106 

TNNT1 -2,40594 

TNPO1 -3,23905 

TNPO3 -2,13604 

TNRC6A -4,04097 

TNRC6B -4,9644 

TNS1 3,94942 

TNS4 -4,78162 

TOB1 -2,95813 

TOM1L1 -4,02921 

TOM1L2 -5,24379 

TOMM70A -2,88424 

TOP2A -5,74325 

TOPORS -3,17474 

TOR1A -2,20414 

TOR1AIP2 -2,50322 

TOR2A -3,40844 

TP53INP2 -2,80849 

TP63 -4,03526 

TPD52 -4,02395 

TPM1 -3,54605 

TPM3 -2,25159 

TPM4 2,30804 

TPP1 2,89128 

TPRXL -8,39263 

TPST1 3,20988 

TPX2 -3,93111 

TRAF3IP1 -3,06246 



TRAF5 -2,25943 

TRAFD1 -3,4126 

TRAIP -2,4903 

TRAK1 -3,62139 

TRAPPC10 -2,79938 

TRAPPC13 -2,66426 

TREML3P -3,72036 

TRG-AS1 -3,35627 

TRHDE -6,19275 

TRIAP1 2,82239 

TRIM16 3,64514 

TRIM33 -4,85032 

TRIM36 -5,32385 

TRIM38 2,98254 

TRIM41 -0,25933 

TRIM59 -5,04058 

TRIM6 -4,28972 

TRIM61 -0,53121 

TRIM62 -4,09212 

TRIM77 -6,7569 

TRIP12 -3,79615 

TRMT10B 3,11398 

TRMT11 -3,36594 

TRMT13 -3,07412 

TRMT5 -2,64856 

TRNP1 -5,26458 

TRNT1 -3,64993 

TROAP -2,92053 

TRPA1 -5,08604 

TRPC1 3,70916 

TRPC4AP -3,10614 

TRPM5 -3,01603 

TRPV6 -3,17537 

TRUB1 -2,32745 

TSC1 -3,03303 

TSC22D1 -3,80955 

TSC22D2 -3,8857 



TSG101 -3,4152 

TSGA10 -3,53108 

TSHZ1 -0,02441 

TSHZ2 2,81003 

TSN -2,66451 

TSNAX -2,68763 

TSPAN5 -3,57701 

TSPYL1 -2,29515 

TSPYL2 4,58135 

TSSC1 -4,23528 

TSTD2 -3,16414 

TTC1 -2,73158 

TTC23 -2,31091 

TTC28 -2,45301 

TTC5 -5,21278 

TTC9 -0,47039 

TTC9C -2,91043 

TTF2 -2,76647 

TTI1 -3,51161 

TTK -7,61464 

TTLL4 -3,81705 

TTYH3 2,49877 

TUBA1C -5,45687 

TUBA4A -4,97433 

TUBA4B -6,85117 

TUBB4A 3,26232 

TUBB8 -1,02585 

TUBBP5 -5,34383 

TUBD1 -1,87591 

TUBE1 -3,61862 

TUBG1 -3,58881 

TULP3 -5,3622 

TUNAR -3,11192 

TUSC2 -4,87296 

TUT1 -2,82148 

TWIST1 -4,79812 

TWISTNB -4,41781 



TWSG1 2,09241 

TXLNA 3,53838 

TXLNG -2,54319 

TXNDC9 -2,63436 

TXNL4B -3,97608 

TXNRD1 3,54049 

TYW1 -2,73714 

UBA52 -3,22935 

UBA6-AS1 5,6667 

UBAP1 -2,3133 

UBAP2 -2,01805 

UBB -3,68379 

UBE2A -2,43853 

UBE2C -9,50741 

UBE2D2 -2,48674 

UBE2D3 -5,06411 

UBE2E1 -4,19992 

UBE2G1 -3,88723 

UBE2G2 2,47796 

UBE2H -2,94947 

UBE2I -3,1736 

UBE2N -4,62324 

UBE2Q1 -3,84469 

UBE2Q2 -6,58104 

UBE2Q2L 2,65098 

UBE2S -5,7883 

UBE2T -3,03251 

UBE2V1 -2,84048 

UBE3A -3,32511 

UBE3B -3,71871 

UBFD1 -3,23337 

UBQLN1 -3,35765 

UBR1 -2,84681 

UBR2 -2,77726 

UBR5 -2,50112 

UBXN1 -3,55403 

UBXN11 -4,3937 



UCHL1 -5,27988 

UCHL5 -4,02287 

UFL1 -3,09294 

UGT2B4 -4,29541 

UHMK1 -3,60828 

UHRF1 -7,81579 

UHRF1BP1 -2,46247 

UHRF2 -3,21507 

UIMC1 -2,46691 

ULBP1 4,54911 

UNC13C -5,97921 

UNC50 3,7194 

UNG -5,72246 

UNKL -2,9279 

UPB1 -5,20666 

UPF3B -3,0227 

UPK2 8,21915 

UQCC2 -2,09372 

UQCRB 2,31022 

UQCRC2 -2,51212 

UQCRH 2,90149 

USP10 -2,06272 

USP14 -3,69752 

USP16 -2,04504 

USP18 3,71399 

USP2 -6,96561 

USP20 -3,19253 

USP30 -6,93092 

USP31 -2,64142 

USP32 -2,70399 

USP34 -3,19005 

USP37 -2,57887 

USP43 -4,15085 

USP44 -4,99739 

USP45 -4,56587 

USP54 -3,19832 

USP8 -2,05361 



USP9X -3,26671 

UTP14A -2,96497 

UXS1 -5,38507 

VASP -2,89459 

VAV3 -4,83824 

VBP1 -4,12847 

VCPIP1 -3,40758 

VDAC3 -3,77209 

VEGFA 3,15845 

VGLL4 -3,73355 

VIL1 -2,50242 

VIPAS39 -3,31829 

VIPR2 -2,58112 

VLDLR -4,0102 

VMA21 -2,50648 

VMP1 3,19352 

VPRBP -3,74565 

VPS13A -4,02408 

VPS13B -0,23804 

VPS13C -1,77643 

VPS13D -2,45911 

VPS37A -2,50833 

VPS4B -4,50087 

VPS72 -0,2674 

VRK1 -2,97196 

VTN 5,02608 

VWA2 -2,28508 

WAC -3,47802 

WAPAL -5,47937 

WASH5P 4,55308 

WBP11P1 -3,40643 

WBP4 -2,42402 

WDFY1 -4,58016 

WDHD1 -5,44256 

WDR1 -4,57936 

WDR20 -2,70006 

WDR38 -5,09399 



WDR45 3,03758 

WDR45B -6,24536 

WDR47 -2,07664 

WDR48 -2,88485 

WDR5 -3,29858 

WDR53 -4,33397 

WDR7 -2,85962 

WDR70 -2,73792 

WDR74 3,48631 

WDR75 -2,97532 

WDR76 -4,04337 

WDR87 -6,58298 

WDSUB1 -5,69289 

WEE2 -9,75404 

WFDC10A 6,60656 

WFDC2 -8,61986 

WFS1 -2,45315 

WHSC1 -4,48338 

WHSC1L1 -2,96263 

WIPF2 -4,88003 

WIPF3 3,10426 

WISP1 2,67593 

WISP2 3,2643 

WLS -4,9138 

WNT3 1,0696 

WNT8B -2,89813 

WRB -4,72371 

WRN -3,91305 

WTAP -2,50695 

WTH3DI -3,09638 

WWOX -3,39766 

WWTR1 3,35318 

XPC -2,68834 

XPO4 -4,14464 

XPO5 -5,03217 

XPO6 -2,58851 

XPR1 -2,48456 



XRCC6 -2,19739 

XRN1 -4,46867 

XRN2 -2,58201 

XXYLT1 -2,59904 

XYLB -3,33677 

YAE1D1 -4,40586 

YAF2 2,34956 

YAP1 -3,39429 

YBX2 -4,60936 

YBX3 2,04618 

YEATS4 -7,95456 

YES1 -4,32793 

YIPF3 4,61073 

YKT6 2,82894 

YPEL2 -3,56448 

YPEL5 -6,14769 

YTHDF1 -0,33842 

YWHAB -4,46838 

YWHAH -2,57917 

YWHAQ -6,64071 

YY1AP1 -0,20401 

ZAR1 -8,05766 

ZAR1L -6,02504 

ZBED5-AS1 -2,41184 

ZBTB10 -2,58504 

ZBTB11 -3,36808 

ZBTB2 -0,26365 

ZBTB21 -3,3367 

ZBTB26 5,47959 

ZBTB33 -4,79159 

ZBTB39 -3,95548 

ZBTB44 -2,70811 

ZBTB49 -5,39927 

ZBTB6 -3,38576 

ZBTB7A 4,57972 

ZC2HC1B -4,29486 

ZC3H10 -2,62532 



ZC3H11A -2,06214 

ZC3H13 -3,04721 

ZC3H14 -3,63233 

ZC3H18 -4,17041 

ZC3H3 -2,89657 

ZC3H4 -2,58848 

ZC3H7A -2,65061 

ZC3HC1 -3,04057 

ZCCHC14 -3,09975 

ZCCHC17 -2,42057 

ZCCHC2 -0,58833 

ZCCHC7 -4,54312 

ZCCHC9 -3,62109 

ZDHHC6 2,83797 

ZDHHC7 -4,58276 

ZDHHC8P1 3,04956 

ZDHHC9 2,35474 

ZEB2 1,77838 

ZFAND2A -7,03238 

ZFAND5 1,80173 

ZFAND6 -2,84304 

ZFAT -2,81102 

ZFHX3 -2,99458 

ZFYVE9 -0,27918 

ZGRF1 -3,30937 

ZHX1 -3,88161 

ZHX3 -4,5466 

ZKSCAN2 -4,08274 

ZKSCAN7 2,47235 

ZMAT1 2,91067 

ZMIZ1 2,88985 

ZMYM2 -3,76388 

ZMYND11 2,03597 

ZMYND8 -3,73806 

ZNF10 -2,81663 

ZNF101 -2,6788 

ZNF107 -2,25883 



ZNF114 3,20199 

ZNF131 -2,63639 

ZNF134 -3,75929 

ZNF136 -3,31673 

ZNF14 -5,33613 

ZNF142 -4,96264 

ZNF143 -4,15507 

ZNF146 -2,23082 

ZNF155 -4,32331 

ZNF18 -4,0176 

ZNF182 -2,79645 

ZNF189 2,1762 

ZNF19 -0,46536 

ZNF2 -4,92555 

ZNF200 -5,28539 

ZNF202 -4,39116 

ZNF214 -3,35544 

ZNF215 -6,10481 

ZNF217 -2,81299 

ZNF22 -5,34459 

ZNF222 -3,20649 

ZNF227 -3,23418 

ZNF232 -2,69686 

ZNF236 -3,60685 

ZNF24 2,93463 

ZNF253 4,00428 

ZNF254 0,4155 

ZNF267 -4,54403 

ZNF268 -1,84266 

ZNF275 3,06603 

ZNF280B -5,48286 

ZNF280C -5,63274 

ZNF281 -2,83897 

ZNF302 -3,72887 

ZNF304 -4,29919 

ZNF330 -4,10499 

ZNF354A -4,80809 



ZNF354B -3,14248 

ZNF37BP 4,16347 

ZNF382 -2,43945 

ZNF385B -2,19116 

ZNF391 -3,42111 

ZNF397 -2,45491 

ZNF407 -3,43891 

ZNF415 -2,88846 

ZNF416 -5,72525 

ZNF419 -3,45221 

ZNF430 -2,43744 

ZNF438 -2,33326 

ZNF443 -3,72508 

ZNF449 -5,95634 

ZNF462 -2,92078 

ZNF468 -2,51598 

ZNF500 -3,59481 

ZNF502 -4,75002 

ZNF506 -2,94128 

ZNF507 -3,53059 

ZNF512 -3,01226 

ZNF514 4,16298 

ZNF516 3,55164 

ZNF527 2,37841 

ZNF530 -0,21054 

ZNF541 -3,91513 

ZNF549 -3,42094 

ZNF555 -3,43336 

ZNF556 2,66546 

ZNF557 -2,84261 

ZNF559 -3,1273 

ZNF560 -3,12975 

ZNF561 -3,47542 

ZNF564 -2,95151 

ZNF569 -3,84182 

ZNF57 -4,63173 

ZNF570 -4,6895 



ZNF571 -3,77645 

ZNF574 -4,3385 

ZNF584 -5,07466 

ZNF585A -4,0333 

ZNF586 -4,00119 

ZNF589 -4,82287 

ZNF592 -4,80658 

ZNF595 -3,1305 

ZNF597 -5,55731 

ZNF606 -7,08629 

ZNF608 4,7179 

ZNF610 -3,57675 

ZNF618 -6,19458 

ZNF623 -4,42899 

ZNF638 -1,97352 

ZNF641 -3,15502 

ZNF644 3,13234 

ZNF649 -3,39352 

ZNF652 -3,49858 

ZNF654 -4,02962 

ZNF655 -2,69321 

ZNF662 -3,18914 

ZNF664 -2,9142 

ZNF670-ZNF695 -4,66362 

ZNF689 -5,1057 

ZNF7 3,02085 

ZNF720 -1,95212 

ZNF727P -2,82417 

ZNF728 -2,78908 

ZNF732 -4,66451 

ZNF736 -3,06242 

ZNF746 -5,55219 

ZNF747 -3,33113 

ZNF761 -2,07493 

ZNF777 -4,73578 

ZNF788 -0,49667 

ZNF792 -3,30597 



ZNF799 -3,63247 

ZNF815P -3,40658 

ZNF823 -6,25558 

ZNF836 -2,2269 

ZNF841 3,10515 

ZNF850 -2,33596 

ZNF865 2,28091 

ZNF93 -5,66711 

ZNRF3 -2,25516 

ZP1 -5,72957 

ZP2 -8,71714 

ZP3 -9,2249 

ZP4 -5,98578 

ZRSR2 -2,82582 

ZSWIM3 -6,18114 

ZSWIM5 3,28564 

ZSWIM6 5,72664 
 



Supplementary Table 6. Genes coding for receptors expressed exclusively in oocytes < 35 years. 

Gene 

OR10J3 

OR10V1 

OR4C13 

 



Supplementary Table 7. Genes coding for receptors expressed exclusively in oocytes ≥ 35 years. 

Gene 

ADRA2C 

ANTXRL 

GPR55 

IL22RA1 

OPTC 

OR4K15 

OR56A5 

OR6P1 

OR8D4 

TAAR5 

TAS2R16 

 

 



Supplementary Table 8. Dyregulated genes coding for receptors more expressed in oocytes <35 

years. 

Gene 

ADRA2B 

BMPR2 

CACNG7 

CMKLR1 

CSF1R 

FZD3 

GRM4 

GRM6 

JMJD6 

LMTK2 

MCAM 

OR1N1 

OR2AG2 

OR2M3 

OR6C68 

OR8G2 

PLXNA3 

REEP4 

ROS1 

SHANK3 

 

 



Supplementary Table 9. Dysregulated genes coding for receptors more expressed in oocytes ≥ 35 

years. 

Gene 

ATRN 

CACNG2 

CBLB 

CLEC4D 

DERL2 

EPHA4 

EPHB1 

F2R 

F3 

FFAR4 

FLT1 

GLDN 

GLUD1 

HTR3C 

KDELR1 

LAMA1 

LAMB2 

LAMB2 

LGR4 

MRGPRX3 

OLFML1 

OR1E2 

SCARB2 



SORT1 

SSR3 

TAS1R2 

TBXA2R 

VIPR2 

 

 



Supplementary Table 10. Features of the subjects enrolled in this study. 

 

Age group Subject Age BMI AFC Hormonal 

treatment 

≥35 years      

 1 39 21.5 8 rFSH 

 2 40 27.7 12 rFsh+rLH 

 3 42 19.4 20 rFSH+HMG 

 4 36 29.4 14 rFsh+rLH 

 5 36 20.3 18 rFSH 

 6 41 29.4 16 rFsh+rLH 

 7 35 18.0 7 rFSH+HMG 

 8 40 20.8 8 rFsh+rLH 

 9 36 22.0 11 rFSH 

 10 40 25.5 11 rFSH+HMG 

 11 36 22.5 7 rFsh+rLH 

<35 years      

 12 33 19.3 10 rFsh+rLH 

 13 19 25.0 18 rFSH 

 14 30 19.5 10 rFsh+rLH 

 15 32 21.3 16 rFsh+rLH 

 16 33 18.9 6 rFSH+HMG 

 17 32 21.6 8 rFSH 

 18 29 23.9 10 rFSH 

 19 29 25.0 20 rFSH 

 20 27 20.3 12 rFSH 

 



Supplementary Table 11. Number of both reads and duplicates in oocytes and cumulus cells 

Sample Oocyte Cumulus Cells 

 Number of 

reads 

Number of 

duplicates 

(%) 

Number of 

reads 

Number of 

duplicates 

(%) 

1 37838571 59.86 41093490 12.68 

2 44541743 27.92 58331855 29.19 

3 49471813 48.51 51431215 21.33 

4 38720058 54.97 39773641 47.28 

5 39123665 56.69 42231198 45.05 

6 42311589 59.99 43414368 23.23 

7 71689716 76.9 17797393 22.66 

8 36201360 80.33 28044171 29.46 

9 37367709 75.5 36347000 40.38 

10 30228609 75.69 58865408 46.46 

11 17477551 69.84 36948487 72.53 

12 39006077 59.85 49313514 23.5 

13 39807989 46.97 46875004 62.37 

14 41194535 59.97 44646118 24.52 

15 40384274 68.03 46091988 23.92 

16 95705355 85.78 73837864 81.03 

17 36329446 64.52 34530281 39.26 

18 36380583 72.01 29017397 54.29 

19 28347827 77.29 89325441 64.39 

20 19353589 85.52 32039900 42.85 
 



Supplementary Table 12. Primers used for validating RNA-seq data by RT-qPCR  

Gene Forward Reverse 

BMPR2 CACCACTCAGTCCACCTCAT CTGCTGCCTCCATCATGTTC 

CACNG2 GGAGAACCTGCTGCCTAGAA CAGACACGAAGAAGATGCCG 

FZD3 ACCAACAGACAGCAGCTTTG GGCCAAGGAACACCAAACAT 

GRM4 CGTCAACTTCTCAGGCATCG TCTAAGGTGCAGGTGGTCAG 

GRM6 TGGAACTATGTGTCCACGCT CAAAGATGATGATGCCCCGG 

LGR4 ATTGCCTGCTTGCCTGAATC TGAGTACATGCCACAGTCGT 

MCAM CGGCAAGTGAACAAGACCAA GTCTGGTGTGAGGGTGGTTA 
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