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ABSTRACT

Response to targeted therapies varies significantly despite shared oncogenic mutations. Nowhere is
this more apparent than in BRAF(V600E)-mutated melanomas where initial drug response can be
striking and yet relapse is commonplace. Resistance to BRAF inhibitors have been attributed to the
activation of various receptor tyrosine kinases (RTKs) though the underlying mechanisms have been
largely uncharacterized. Here, we found that EGFR induced vemurafenib resistance is ligand
dependent. We then employed whole-genome expression analysis and discovererd that vemurafenib
resistance correlated with the loss of MITF, along with its melanocyte lineage program, and with the
activation of EGFR signaling. An inverse relationship between MITF, vemurafenib resistance and
EGFR was then observed in patient samples of recurrent melanoma and was conserved across
melanoma cell lines and patients' tumor specimens. Functional studies revealed that MITF depletion
activated EGFR signaling and consequently recapitulated the resistance phenotype. In contrast, forced
expression of MITF in melanoma and colon cancer cells inhibited EGFR and conferred sensitivity to
BRAF/MEK inhibitors. These findings indicate that an “autocrine drug resistance loop” is suppressed
by melanocyte lineage signal(s), such as MITF. This resistance loop modulates drug response and

could explain the unique sensitivity of melanomas to BRAF inhibition.
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INTRODUCTION

Primary and secondary resistance to molecular therapies remains a cardinal challenge in the clinical
setting. For metastatic melanoma, the pace of progress from the benchside discovery of BRAF(V600E)
to the bedside delivery of vemurafenib (VEM) has been rapid. As with other targeted agents, however,
acquired resistance to selective BRAF inhibitors (SBI) soon followed on the heels of clinical success.
COT expression(Johannessen et al., 2010), SOX10 reduction(Sun et al., 2014), BRAF amplification(Shi
et al., 2012), splice variation(Poulikakos et al., 2011), NRAS mutagenesis and receptor tyrosine kinase
(RTK) activation(Girotti et al., 2013; Nazarian et al., 2010; Villanueva et al., 2010; Yadav et al., 2012),
have all been linked to SBI resistance in melanoma. Although these mechanisms all confer a similar
phenotype of mediating cell survival and proliferation, the relative contribution of subclonal selection
versus epigenetic reprogramming of cell state to the emergence of each mechanism is not known. On
the other hand, the lineage dependency of SBI sensitivity suggests that cellular differentiation state
might underlie any of the previously described mechanisms of resistance to SBI.

We thus set out to characterize changes in transcriptional programming that occur during the
course of in vitro selection for VEM resistance. Using a forward pharmacogenetic screen, we
discovered that VEM resistance was associated with different degrees of cellular reprogramming. On
the one hand, resistance that emerges from a BRAF splice product is associated with minimal changes
in cell state. On the other hand, resistance can also be associated with significant transcriptome
changes anchored by the concomitant loss of the master melanocyte lineage regulator, MITF, with the
activation of EGFR, a pathway little utilized in these neural crest-derived cells. We show that
modulating MITF levels alters VEM sensitivity in both melanoma and colon cancer, and that a
reciprocal relationship between MITF and EGFR is conserved across melanoma specimens and
correlates with VEM response. Our studies point to lineage identity as a major determining factor for

SBI sensitivity.
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RESULTS

In order to elucidate programmatic changes that occur with VEM resistance, we subjected two
melanoma cell lines, A375 and SKmel-28, to escalating doses of VEM in order to generate isogenically-
matched pairs of sensitive and resistant cell lines. Dose interrogation showed that both resistant cell
lines (i.e. A375R and SKmel-28R) exhibited >10-fold increase in their VEM Glsy’s (Fig 1a) compared to
their parental counterparts. Both resistant lines showed increased pAKT*”® and re-engagement of
MAPK signaling although the A375R cells retained sensitivity to MEK inhibition while SKmel-28R
developed cross-resistance (Fig 1a, 1b). We subsequently subjected all 4 sets of cell lines in triplicate
to comparative gene expression analysis.

Profiling of the A375 versus A375R pair revealed strikingly sparse gene expression changes
associated with the gain of VEM resistance (Fig S1). Of the 12,466 species surveyed, only 0.37% and
0.52% showed >2-fold induction and suppression, respectively, with maximum changes ranging from a
5.8-fold induction of MAGEA1 to a 6.7-fold suppression of SERPINA3 (Table S1). Gene Ontology (GO)
and KEGG categories impacted by these minor expression variations (Fig 1¢) included “proliferation”
(GO) and “inflammation” and “ECM” (KEGG). Since the A375R cells retained sensitivity to MEK
inhibitors (Fig 1a,b), we hypothesized that the resistance lesion was upstream of MEK. Exome
sequencing (Table S2) did not detect any acquired mutations in NRAS, HRAS, KRAS, MAP2K1,
MAP2K2, CRAF or BRAF, although there was a BRAF(A2-8) splice variant that was present in the
A375R but not the A375 parent line (Fig 1e). This specific alteration has been reported in a VEM-
resistant human tumor specimen (pt #5 from a recent report(Poulikakos et al., 2011)) and therefore is
likely driving VEM resistance in A375R cells.

In contrast to the A375 pair, expression analysis of SKmel-28 versus SKmel-28R revealed
significant programmatic changes with the emergence of VEM resistance (Fig S1). Overall, 3.4% and
3.0% of the genes exhibited a >2-fold increase or decrease, respectively, with a dynamic range of 114-
fold induction (/L 1B) and 57-fold suppression (LOC728715, Table S1). GO analysis indicated major

shifts in “development/cell migration” genes while KEGG categorization yielded numerous enrichments
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including “cancer”, “cytokine” and “metabolic processes” (Fig 1d). The SKmel-28R cells lacked putative
BRAF splice variants (Fig 1e) and differed from the A375R cells in demonstrating co-resistance to both
VEM and MEK inhibition (Fig 1a,b). Comparative phosphotyrosine (pY) RTK blot analysis of the
SKmel-28 and SKmel-28R pair uncovered sustained EGFR signaling on SKmel-28R cells (Fig 1f),
which has been reported to cause VEM resistance(Corcoran et al., 2012; Girotti et al., 2013). There’s
no dramatic alteration of phospho-EGFR in A375R (Fig S1C). Additional exome sequencing of SKmel-
28 and SKmel-28R did not reveal biologically plausible acquired variants in EGFR, NRAS, HRAS,
KRAS, MAP2K1, MAP2K2, CRAF or BRAF (Table S2). Taken together, these results suggest that
direct target modification, such as the BRAF splice product in A375R cells, neutralizes drug effects by
resetting a specific signaling pathway but leaves few programmatic footprints. In contrast, EGFR
activation in SKmel-28R cells appears to be associated with more profound gene expression
alterations. We thus set out to clarify the mechanism by which EGFR may have become activated in
the SKmel-28R cells.

Since growth factors and cytokines are well known activators of RTK signaling, we first interrogated
these genes in the microarray and found that a surprising number was upregulated during the gain-of-
resistance in SKmel-28. Among candidate ligand-RTK pairings, HB-EGF-EGFR and GAS6-AXL levels
were all increased (Fig S2) though only EGFR appeared to be activated in the phosphotyrosine (pY)
RTK blot analysis (Fig 1f). qPCR of Skmel-28R cells confirmed a 39-fold increase in EGFR and a 3.5-
fold induction of HB-EGF compared to VEM sensitive Skmel-28 cells (Fig 1g). Thus, an EGFR auto-
stimulatory circuit appears to be selectively sustained and mediating resistance in the SKmel-28R cells.

To experimentally validate the EGFR findings, we generated stable SKmel-28 lines expressing wild-
type EGFR, oncogenic EGFR(L858R), or kinase-dead EGFR(D837A) (Fig 2a). In the absence of
EGFR ligand, there was only a minimal gain in VEM resistance in EGFR overexpression lines, with the
gains in VEM Glgy’s for SKmel-285°FRWT  SKmel-285CFRP87A) gnd SKmel-285CFR(18%8R) celis all less than
3-fold compared to SKmel-28"E°TR (Gls, =0.75 pM) . However, upon the addition of EGF or HB-EGF,

VEM resistance was dramatically enhanced in wild-type EGFR overexpression lines (Fig 2a). There
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was a 36-fold and a 12-fold increase in VEM Glsy’'s when EGF or HB-EGF, respectively, were
exogenously added. As expected, the kinase-inactive EGFR(D837A) allele had minimal effects on
VEM resistance even in the presence of EGF or HB-EGF. Since both AXL and GAS6 were also
upregulated in SKmel-28R compared to SKmel-28 cells in the microarray data, we also transduced AXL
into SKmel-28 cells. However, we observed only minimal effects on VEM sensitivity either in the
absence or presence of exogenous GAS6 (Fig S3). These results indicate that overexpression of
EGFR alone may not be sufficient to induce resistance and that ligand upregulation is a critical
component of an “autocrine resistance loop.”

To elucidate determinants of this resistance loop, we next performed transcriptional factor analysis
on differentially-expressed genes in SKmel-28R versus SKmel-28 cells (Table S3). As shown in Fig 2b,
MITF suppression was the leading transcriptional footprint with a Z-score of -5.391 (p=6.37x10"); there
was also inhibition of SOX10 activity (Z-score, -2.153, p=2.59x107). These findings are consonant with
the categorical change of “development/cell migration” genes, as recovered by GO classification of the
microarray data. Validation of the microarray analysis by gPCR and western blotting confirmed
dramatic reductions in MITF and MITF-M along with several downstream MITF targets: BCL2, EDNRB,
and miR-211 (Fig 2c). Overall, the acquisition of VEM resistance in SKmel-28 cells appears to have
silenced the entire melanocytic program as positive upstream MITF regulators (LEF1, PAX3 and
SOX10) were all diminished while the negative MITF regulator TCF4 was increased by 420-fold (Fig
2c).

To determine if MITF loss cooperates with EGFR activation in mediating resistance, we depleted
MITF in the stable EGFR SKmel-28 lines (Fig 2d) using siRNA and observed the acquisition of strong
resistance against both VEM (45-fold increase in Glsp) and AZD6244 (300-fold increase in Glsp) in the
SKmel-285¢FRWT cells even in the absence of EGFR ligand (Fig 2d). siMITF had no acute effects on
the amount of EGFR and EGF but did immediately increase the levels of HB-EGF (3.6-fold) and TGFa
(7.2-fold), both of which are known ligands for EGFR (Fig 2e). In addition, neuregulin 1, (NRG1), an

indirect activator of EGFR through ERBB4 or ERBB3 binding, was also increased 5.1-fold after MITF
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knockdown (data not shown). These findings indicate that MITF suppression may create an autocrine
ligand-rich environment which synergizes with EGFR upregulation to mediate resistance.

In order to independently replicate the MITF/EGFR observation, we generated additional pairs of
VEM sensitive and resistant melanoma cell lines and found that the emergence of VEM resistance in
another line, MGH-CH1, was also correlated with MITF loss and EGFR activation (Fig S4a,b). Using
the aforementioned strategy, we stably introduced EGFR(WT), EGFR(L858R) and EGFR(D837A)
alleles into MGH-CH1 cells and assessed VEM sensitivity. As shown in Fig S4c, both MGH-
CH1ECFRWT) and MGH-CH1ECFRE8R) calis exhibited ligand-dependent VEM resistance compared to
MGH-CH1"**" and MGH-CH1ECFRO837A) ¢e|is which was consistent with the SKmel-28 results. Next,
suppression of MITF in MGH-CH1ECFR8%8R) cais also led to a gain of resistance to both VEM and
AZD6244 in the absence of ligand (Fig S4d). In contrast to SKmel-28 cells, however, the
EGFR(L858R) allele seemed to play a stronger role than wildtype EGFR in the MGH-CH1 cells.

We next sought broader evidence of an interaction between levels of MITF, EGFR and therapeutic
sensitivity. First, we examined the Cancer Cell Line Encyclopedia (CCLE) database(Barretina et al.,
2012) and found significant correlations (Fig 3a) between PLX4720 resistance and low MITF (p=0.001),
high EGFR (p=0.0001), low LEF1 (p=0.025) and high TCF4 (p=0.011); PLX4720 insensitivity was
marginally related to low SOX70 (p=0.078) but not to PAX3 (p=0.76). In addition, copy number
analysis using a set of BRAF(V600E) melanoma lines(Ji et al., 2012) revealed that MITF amplification
is associated with increased sensitivity to both VEM and the MEK inhibitor U0126 (Fig S5), further
strengthening MITF’s role in melanoma’s response to MAPK pathway inhibition. Thus, the pattern of
lineage silencing, high EGFR, and SBI insensitivity appears to be preserved across a panel of
melanoma lines. We next set out to confirm the relationship between acquired VEM resistance and
MITF levels in tumor specimens. We first examined changes in MITF expression using a publicly
available microarray data set (Gene Expression Omnibus (GEO) GSE50509) which captured gene
expression data for 20 pre-treatment and 30 relapse melanoma specimens from 20 patients. As shown

in Fig 3b, the majority of relapsed tumors showed evidence of MITF loss. Since EGFR probes in
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GSE50509 did not pass our quality filter, we also verified trends in MITF and EGFR expression by
gPCR using an in-house collection of BRAF(V600E)-mutated tumors from patients treated with
BRAF+MEK inhibitors. The average relative log,-fold change between pre- and post-relapse
specimens was -0.88 for MITF and 0.61 for EGFR (Fig 3c; p=0.002). In 4/5 tumor pairs, the relapse
specimen had lower MITF levels but higher EGFR levels compared to the pre-treatment samples.

The overall expression patterns that relate both MITF and EGFR to VEM response also suggest
that the two molecules may exhibit innate reciprocity. First, a significant negative correlation between
MITF and EGFR was identified in the 28 CCLE melanoma lines (Fig 4a; p<0.0001). Turning to
melanoma specimens rather than cell lines, significant reciprocal relationships were also observed in
the 374 tumors (p<0.0001) available through The Cancer Genome Atlas (TCGA; Fig 4b, Table S4) and
31 primary melanomas (p=0.0005) and 71 metastatic melanoma specimens (p=0.0007) available in the
GEO (GSE46517; Fig 4b, Table S4). Implicit in these findings is the possibility that MITF may directly
counter-regulate EGFR signaling. To test this hypothesis, we induced MITF expression short-term in
A375 and MGH-CH1 cells using the Tet-on system (Fig 4c). In the A375 cells, there was a modest
reduction in EGFR but a complete abrogation of pEGFR. In the MGH-CH1 cells, there was a dramatic
loss of EGFR though basal levels of pEGFR were undetectable. Interestingly, with the acute elevation
of MITF levels, there appeared to be a dose-dependent growth retardation in both cell lines (Fig S6).

In order to directly assess the drug sensitizing effects of MITF, we used a set of immortalized
primary melanocyte lines (Pmel; Fig 5a) which have stably incorporated BRAF(V600E) alone (Pmel-
BRAF*) or both BRAF(V600E) and MITF (Pmel-BRAF*-MITF) together(Garraway et al., 2005). These
cells were selected because they harbor the minimal essential elements for defining drug response. As
shown in Fig 4a, the native Pmel line had low MITF expression and no BRAF(V600E) as assessed by
the VE-1 antibody. EGFR was clearly expressed in both the Pmel and Pmel-BRAF* cells. On the other
hand, Pmel-BRAF*-MITF cells had near abolition of EGFR expression. The Pmel-BRAF*-MITF cells
were also significantly more sensitive to the selective BRAF inhibitor PLX4720 and MEK inhibitor

U0126 (Fig 5b) compared to both Pmel and Pmel-BRAF* cells suggesting that the addition of MITF
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conferred enhanced drug sensitivity even in cells with extant BRAF(V600E). We next determined if
MITF can have a similar impact on drug response in non-pigment cells by using a Tet-on MITF system
that was engineered into the BRAF(V600E)-mutated HT29 colon cancer line. Forced expression of
MITF reduced the levels of pEGFR (Fig 5¢) and engendered a >10-fold increase in sensitivity (as
measured by Gls’s) to both VEM and AZD6244 (Fig 5d). These results support a role for MITF in

regulating EGFR and in modulating drug response for both pigment cells and non-pigment cells.
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DiscussioN

Acquired therapeutic resistance in melanoma has been ascribed to various mechanisms. However, the
relationship between these acquired lesions and underlying transcriptional programs are not well
defined. Our studies suggest that a balance between lineage identity and RTK activation modulates
drug sensitivity. More specifically, loss of MITF potentiates an EGFR “autocrine resistance loop” that is
not normally utilized by the melanocyte lineage, which then mediates therapeutic resistance.

Our analysis of the CCLE data(Barretina et al., 2012), and those of others(Konieczkowski et al.,
2014), supports the notion that melanomas with weak lineage identity (low MITF, LEF1 and SOX10)
appear to be more resistant to PLX. This hypothesis would harmonize with the rapid ability of
colorectal cancers to utilize a lineage-appropriate expression of EGFR to undermine the effects of SBls
in tumors with BRAF mutations(Corcoran et al., 2012; Prahallad et al., 2012). Thus, cells with nominal
MITF may predominate during the course of selection. Alternatively, MITF may directly, or indirectly,
suppress the EGFR signaling system (Fig 5e) as suggested by our experiments modulating MITF in
immortalized melanocytes, melanoma and colon cancer cells. The use of Pmel cells with stable and
genetically-defined elements (i.e. BRAF(V600E) and MITF) provides perhaps the most precise and
direct evidence that MITF-enriched cells adopt a low-EGFR state that is more drug sensitive. With
forced MITF expression in A375 and MGH-CH1 melanomas and HT29 colon cancer cells, there was a
direct reduction of EGFR and/or pEGFR.

We also observed an increase in pEGFR with siMITF depletion but only when cells were stably
endowed with ectopic EGFR. Both SKmel-28 and MGH-CH1 lines express robust levels of MITF but
exquisitely low levels of EGFR. The prevalence of this phenotype across the melanoma population may
explain the markedly higher response rate to SBIs compared to BRAF mutant colorectal cancer. The
cooperativity between MITF depletion and overexpression of EGFR and its ligands suggests that MITF
loss may contribute to resistance by augmenting levels of ligands, such as HB-EGF and TGF-q,
neuregulin 1 or IL-8, which has reported to be negatively regulated by MITF(Hari Kishore et al., 2012)

and which is known to transactivate EGFR(Itoh et al., 2005). Interestingly, a recent report shows that
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IL8 signaling can induce chemo-resistance by maintaining melanoma initiating cells(Wilson et al.,
2014). Lastly, low MITF and high EGFR (and perhaps AXL(Konieczkowski et al., 2014)) could mark
exclusive cellular states that harbor distinct therapeutic susceptibilities unrelated to the direct function of
these proteins. This static view is supported by the innate reciprocity between MITF and EGFR
expression which is preserved across multiple collections of melanoma tumors for which expression
data are available (Fig 4a, b). However, the precise mechanism(s) by which MITF interacts with the
EGFR signaling system remains the subject of ongoing investigation.

Although there is burgeoning appreciation for a link between melanocyte lineage identity and RTK
signaling, there have been several reports examining the role of MITF in dictating drug response. On
the one hand, Smith et al. found that when A375 cells were induced into resistance against MEK
inhibition, emergent subclones exhibited higher MITF and SMURF2 levels(Smith et al., 2013). Along
these lines, Johannessen et al. used A375 cells in a reverse screen and found that genes in the cAMP
pathway induced MITF, strengthened lineage identity and conferred resistance to RAF, MEK and ERK
inhibitors(Johannessen et al., 2013); it is worth noting, however, that one of the patient tumors reported
in the paper clearly showed loss of MITF with relapse (#16; extended data Fig 10d ref(Johannessen et
al., 2013)). On the other hand, Konieczkowski et al. found that intrinsic PLX resistance is associated
with low MITF along with high NF-kB levels(Konieczkowski et al., 2014). In a related study, Sun et al.
also showed that depletion of lineage gene SOX10, but not MITF, increased EGFR and VEM
resistance(Sun et al., 2014). In that report, sh(MITF) did not alter VEM sensitivity though it may be
related to the cell line used; in our hands, SKmel-28 cells have 11-fold more MITF than A375 cells (data
not shown) and thus the A375 cells may have come to depend on SOX10 signaling to a greater extent.
Instead of inducing resistance by SOX10 loss only, our study indicates that MITF loss only confers
resistance in the presence of EGFR expression.

Our data indicates that RTK induced resistance is dependent on ligand, which broadens the picture
of growth factors in drug resistance, which was initially suggested in paracrine HGF induced primary
BRAFi resistance(Straussman et al., 2012; Wilson et al., 2012). Our data is also consonant with a

11
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recent report that high EGFR expressing cells often lack EGFR activation, presumably due to lack of
ligands, and are still sensitive to BRAFi; thus, EGFR levels alone cannot be used as a biomarker of
vemurafenib resistance(Gross et al., 2014). Our results also suggest that ligand measurement in blood
or other body fluid might be an eventual method to predict drug resistance clinically. It is intriguing that
stable EGFR phosphorylation by constitutively active L858R mutant does not induce resistance, insight
from which might offer a more detailed understanding of EGFR-dependent resistance and strategies to
overcome resistance.

In summary, lineage reprogramming appears to be directly coupled to RTK activation in the setting
of therapeutic resistance. These comparative molecular studies provide a framework for understanding
shifts in transcriptional states as resistance lesions emerge under drug selection. Efforts are now

underway to recover useful therapeutic agendas to overcome these programs.

MATERIALS AND METHODS

Compounds, antibodies and reagents

Vemurafenib, PLX4720, AZD6244 and U0126 were from Selleck Chemicals (Houston, TX). EGF, HB-
EGF and p-RTK arrays were purchased from R&D (Minneapolis, MN). Doxycycline was from Clontech
(Mountain View, CA). Antibodies against p-EGFR, EGFR, BRAF, p-MEK. MEK, p-ERK, ERK, p-AKT,
AKT, GAPDH and a-tubulin were from Cell Signaling (Danvers, MA). CellTiter-Glo cell viability assay
was from Promega (Madison, WI). AlamarBlue cell viability reagent was from Life Technologies (Grand
Island, NY). Human phospho-RTK array kit was from R&D systems (Minneapolis, MN). siRNA against

MITF and non-targeting control siRNA were from GE Dharmacon (Lafayette, CO).

Long-term cell proliferation assays
Cells were seeded into 6-well plates (1 x 10" cells per well) and cultured both in the absence and
presence of drugs as indicated. 10-15 days later, cells were fixed with paraldehyde and stained with 1%

crystal violet for 10min. The plates were then washed with ddH,O and dried in air before photographed.
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Drug treatment and cell viability assay

Cell viability was determined by AlamarBlue (Life Technologies) fluorescence assay and CellTiter-Glo
(Promega) luminescence assay. Approximately 12 hours before drug treatment, cells were seeded at a
density of 3,000 cells (100 pL) per well in a 96-well plate. The plates were incubated with drugs for 48
hours. Ten microliters of AlamarBlue was added to each well and incubated for 3 hours at 37°C.
AlamarBlue is fluorescent substrates reduced by mitochondrial enzyme activity in viable cells.
Alternatively, 30 uL of CellTiter-Glo was added to each well and incubated, protected from light on an
orbital shaker, for 10 minutes. CellTiter-Glo contains luciferase, which catalyzes the oxygenation of
luciferin (creating light) according to the amount of ATP present. Fluorescence or luminescence
intensity was determined using a Molecular Devices plate reader with an excitation filter centered on
540 nm and an emission filter centered on 590 nm or with an integration time of 500 milliseconds and
measuring total light emitted, respectively. Glsy’s were calculated using the software CompuSyn

(http://www.combosyn.com).

Stable infections

Lentiviral transduction was used to alter the levels of MITF. Lentiviral supernatant was produced by
transient transfection of HEK293T cells (ATCC) using lipofectamine (Life Technologies, Inc.), according
to the manufacturer's instructions. The viral-containing supernatants were harvested 48 hours after
transfection and filtered through a 0.45 ym filter unit. To transduce melanoma cells with lentivirus,
logarithmically growing melanoma cells were seeded at a density of 2x10° cells per well in 6-well
plates. A total of 0.5 mL of lentivirus suspension and 8 ug/mL of polybrene were added to DMEM with
10% FBS in a total volume of 1 mL. Cells were incubated at 37°C for 12 hours before removing the
medium and replacing with 2 mL of fresh DMEM for expansion of the transductants. Cells were

selected with puromycin at 1.5 uymol/L for another 5 days before further experiments.
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Protein lysate preparation and immunoblots

Cells were seeded in medium containing 10% fetal bovine serum (FBS) for 24 h, and then washed with
PBS and lysed with RIPA buffer supplemented with Halt protease inhibitor cocktail (Pierce). Equal
amounts of protein (5—20 pg) were loaded onto 4%—-20% SDS polyacrylamide mini-gels (Bio-Rad),
transferred to polyvinylidene difluoride membranes. After being blocked in 5% milk in TBS-Tween for 1
hour, blots were incubated with primary antibodies overnight, followed by horseradish peroxidase-
conjugated secondary antibody (1:5,000) for 45 minutes. Antigen—antibody complexes were detected
by enhanced chemiluminescence. Human p-RTK arrays were performed according to the

manufacturer’s instructions.

Melanoma patient tumor samples

Human melanoma specimens (all BRAF V600 mutated) were obtained from patients undergoing
treatment with vemurafenib, dabrafenib or trametinib in accordance with a protocol approved by the
MGH Institutional Review Board (IRB). All patients provided written informed consent for analysis, as
approved by the Dana-Farber/Harvard Cancer Center Institutional Review Board (DF/HCC Protocol 11-

181).

RNA isolation and RT-PCR

RNA isolation from cell lines harvested with TRIzol reagent (Invitrogen) according to the manufacturer’s
instruction. cDNA synthesis was performed with Maxima Universal First Strand cDNA Synthesis Kit
(#K1661, Thermo scientific) according to manufacturer’s instruction. cDNA was obtained by reverse
transcription using High-Capacity cDNA Reverse Transcription kit (Applied Biosystems, AB) according
to the manufacturer’s instructions. Levels of individual genes were quantified using a TagMan Gene
Expression Assays (Life Technologies) as previously described(Yang et al., 2006): EGFR
(Hs01076078_m1), EGF(Hs01099999 m1), HB-EGF( Hs00181813_m1), MITF( Hs01117294_m1),

14
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TCF4( Hs00162613_m1), MIR211 (Hs04231471_s1), TGFA (Hs00608187_m1), SOX10(
Hs00366918_m1), BCL2( Hs00608023_m1), PAX3(Hs00240950_m1), LEF1( Hs01548150_m1),
CREB1(Hs00231713_m1), NRG1( Hs00247620_m1). Human GUSB ( # 4333767T, Life Technologies)
was used as an endogenous control. Primer sequences for MITF-M were from Dynek et al(Dynek et al.,
2008Dynek et al., 2008). Real time PCR was performed using the LightCycler480 (Roche), 95°C 10
min for denature and then 95°C x 10sec, 60°C to 62°C x 50sec for 45 cycles. The normalized, relative
levels of the genes between samples were expressed as the log, ratio (e.g., -10 = 27'° = 1,024-fold

reduction in expression in sample 1 vs sample 2).
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FIGURE LEGENDS

Figure 1. Characteristics of vemurafenib resistant lines. (a). A375R and SKmel-28R cells (closed
squares) showed >10-fold increase in VEM Gls, compared to their parent cell lines (open circles).
SKmel-28R, but not A375R, are also cross-resistant to MEK inhibitor U0126 (5 uM). (b). Kinase
signaling responses to DMSO control (labeled D), U0126 (U; 5 uM) and VEM (V; 5 uM) in A375,
A375R, SKmel-28 and SKmel-28R lines. Gene Ontology (GO) and KEGG analyses for differentially
expressed genes between the A375 and A375R pair (c) and between the SKmel-28 and SKmel-28R
pair (d). (e). A375R cells harbor a BRAFA2-8 splice variant, which is not present in either the native
A375 cells or the SKmel-28/SKmel-28R pair. (f). Phosphotyrosine (pY)-RTK blot analysis shows
increased pY-EGFR in the SKmel-28R cells compared to the SKmel-28 cells while gPCR analysis (g)

reveals upregulation of HB-EGF and EGFR, but not EGF, in the SKmel-28R line.

Figure 2. Loss of MITF contributes to an EGFR autocrine resistance loop in SKmel-28R cells.
(a). Stable expression in SKmel-28 cells of EGFR(WT) or EGFR(L858R), but not kinase-dead
EGFR(D837A), leads to VEM resistance in the presence of exogenously added EGF (10 ng/mL) or HB-
EGF (10 ng/mL), but not in the absence of ligand. Expression of EGFR alone does not significantly
increase VEM resistance. (b). Using the Ingenuity software, transcription factor analysis of genes
differentially expressed between SKmel-28 and SKmel-28R indicate a strong suppression of MITF
target genes. Western blotting confirms the loss of MITF protein in SKmel-28R cells (inset). (c) gPCR
shows loss of MITF expression in SKmel-28R cells along with that of other melanocytic lineage
regulators (SOX10, PAX3, LEF1) and various MITF targets (MITF-M, MiR211, ENDRB, BCL?2). Levels
of TCF4 (ITF2), which is known to suppress MITF(Furumura et al., 2001), is greatly elevated. (d).
siRNA-mediated depletion of MITF (denoted siMITF) in stable SKmel-285¢FR"WT) and SKmel-28FCR(LE8R)
cells leads to enhanced VEM and AZD6244 resistance even in the absence of EGFR ligand. (e). RNA

levels of HB-EGF and TGFa, two known ligands of EGFR, are increased in SKmel-28 cells where MITF
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has been depleted by siRNA. Thus, loss of MITF closes the “autocrine resistance loop” in the face of

higher EGFR expression. Numbers above columns represent actual Gls, values.

Figure 3. Expression of the melanocyte lineage program and EGFR correlates with VEM
sensitivity. (a). PLX4720 sensitivity (i.e. increased PLX activity area) is positively correlated with
higher MITF, LEF1 and SOX10 levels and negatively associated with higher EGFR and TCF4 levels.
(b). Data from GSE50509 showing MITF levels in pre-treatment (white columns) and post-relapse (gray
columns) specimens. Results are shown as log, ratios normalized to the mean intensity of pre-
treatment samples. (c). Relative (post-relapse to pre-treatment) and normalized (to GUSB) levels of
MITF and EGFR in clinical specimens from patients on BRAF/MEK inhibitor trials. RNA levels were
determined by qPCR. There is a significant trend towards decreased MITF expression and increased

EGFR expression in the post-relapse samples compared to pre-treatment samples.

Figure 4. Reciprocity between MITF and EGFR in melanoma. (a). An inverse relationship between
levels of MITF and EGFR can be observed across 28 CCLE melanoma samples and (b) 374 melanoma
tumor specimens in the TCGA and 31 primary melanoma tumors and 71 metastatic melanoma
specimens from GSE46517. Linear regression indicated within dot plot; of note, the TCGA data are
plotted in log-log scale and thus the linear regression line appears downwardly curved. (c). Induction of
MITF in A375 and MGH-CH1 cells using a Tet-on promoter leads to a complete suppression of pEGFR
and a slight decrease in EGFR in the A375 cells and a significant decrease in EGFR in the MGH-CH1

cells.

Figure 5. Overexpression of MITF confers therapeutic sensitivity. (a). Immortalized primary
melanocytes (Pmel) with stable expression of BRAF(V600E) and MITF (Pmel-BRAF*-MITF) have lower
EGFR levels than either control Pmel cells or Pmel cells with only BRAF(V600E) (Pmel-BRAF*). (b).
Pmel-BRAF*-MITF (solid triangle) cells are more sensitive to both PLX and U0126 than Pmel (open
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circle) and Pmel-BRAF* (solid squares) cells. (c). The colon cancer cell line HT29, which harbors a
BRAF(V600E) mutation, was transduced with a Tet-on vector (TetGFP) or Tet-on MITF (TetGFP-MITF)
and induced to express MITF using the indicated doses of doxycycline. (d). Induced expression of
MITF in HT29 leads to increased sensitivity to vemurafenib and AZD6244, as determined by a >10-fold
reduction in the Glso. (e). One possible model suggests that MITF, or other lineage determinants, may
influence therapeutic resistance by modulating levels of ligand (e.g. HB-EGF), RTKs (such as EGFR) or

other downstream components of RTK signaling.
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SUPPLEMENTARY MATERIALS:

Materials and Methods
Figures S1-S6

Tables S1-S4

Materials and Methods:
Cell lines
Melanoma cell lines have been previously published(Ji et al., 2013; Ji et al., 2012; Tsao et al., 2004)

and were validated against public datasets (http://www.sanger.ac.uk/genetics/CGP/cosmic/) by

sequence and/or comparative genomic hybridization information when available. Immortalized
melanocytes Pmel and their transformed counterparts, Pmel-BRAF* and Pmel-BRAF*-MITF cell
lines(Garraway et al., 2005) were provided by Hans R. Widlund from Brigham and Women'’s Hospital,
Boston, MA. Other melanoma lines were obtained from the American Type Culture Collection (ATCC).
Lines were cultured in Dulbecco's modified Eagle medium (DMEM) supplemented with 10% FBS in
humidified atmosphere of 5% CO,/95% air at 37°C. The acquired vemurafenib resistant lines: A375R,
SKmel-28R, MGH-CHL1R line were generated using escalating doses of vemurafenib (doses from

0.5~10uM) of sensitive human melanoma lines A375, SKmel-28, MGH-CHL1.

Plasmids

The following plasmids were purchased from Addgene (Cambridge, MA): EGFR WT, EGFR L858R,
EGFR G719S, EGFR D837A, pBabepuro. Tet-on inducible expression plasmid pTRE3G-ZsGreenl was
from Clontech(Mountain View, CA). Human M type MITF isoform RNA was extracted from melanoma
cells and cloned to pTRE3G-ZsGreenl according to manufacturer’s manual. The authenticity of cloned

gene was verified by Sanger sequencing.


http://www.sanger.ac.uk/genetics/CGP/cosmic/
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Microarray analysis

Cell lines were profiled in triplicate. RNA was isolated from sensitive and resistant melanoma lines
A375, A375R, SKmel-28 and SKmel-28R, labeled and hybridized to lllumina HT12 v4 arrays according
to the manufacturer’s protocol. Data were normalized using the cubic spline method and mean
centered across all analyzed samples. Subsequently, features present in at least 50% of samples were
included in additional analyses (Table S1). Original files can be found in the GEO database (GEO
XXXX). Normalized data from GSE50509 were downloaded from gene expression omnibus
(http://www.ncbi.nim.nih.gov/geo/). Data were then filtered based on detection p-value <0.01 and
features present in at least 50% of samples were included in downstream analysis. Data were mean
centered, log, transformed and, for individual genes, the probe with the most variation across samples
was used. Notably, we mean centered only based on pre-treated samples since centering across
samples with similar origin might skew the results.

After normalization, all microarray analyses were done using R (http://www.R-project.org/). For
Figure S1, the R package Limma (Smyth GK, Michaud J , Scott HS. Use of within-array replicate spots
for assessing differential expression in microarray experiments. Bioinformatics 2005;21:2067-75) was
used to generate lists of genes that differ in expression between sensitive and resistant cell lines (A375
vs A375R, SKmel-28 vs SKmel-28R). The R package GeneAnswers (Gang Feng PD, Tian Xia, Warren
Kibbe, Simon Lin. GeneAnswers: Integrated Interpretation of Genes. R package version 1.16.02012)
was then used to elicit which Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) categories were enriched among these genes. All heatmaps were generated with the R
package gplots (Gregory R. Warnes BB, Lodewijk Bonebakker, Robert, Gentleman WHAL, Thomas
Lumley, Martin, Maechler AM, Steffen Moeller, Marc Schwartz and Bill , Venables. gplots: Various R
programming tools for plotting data. R package version 2.11.0. http://CRAN.R-

project.org/package=gplots).
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To analyze which transcription factors were most affected by the resistance mechanism of SKmel-
28R, we took the log ratios of the microarray data for SKmel-28R versus SKmel-28 cells growing in
DMSO at 48 hours. This array of log ratios was uploaded to IPA (Ingenuity® Systems,
www.ingenuity.com), which then generated a list of transcription factors that were significantly

upregulated ("activated") or downregulated (“inhibited") in SKmel-28R compared to SKmel-28 cells.

CCLE Analysis

CCLE data was downloaded from
http://www.nature.com/nature/journal/v483/n7391/full/nature11003.html. As described by Barretina et
al., the PLX activity area was used to indicate PLX sensitivity, such that higher PLX activity area
correlated to increasing PLX sensitivity for any particular cell line. Correlation was performed using the

GraphPrism 6.0 software.

Gene Expression Database
Expression data for pre-treatment and progression samples from GSE50509 and for primary and
metastatic melanomas from GSE46517 were downloaded from the GEO website

(http://www.ncbi.nlm.nih.gov/geo/query/acc.cqgi?acc=GSE46517). RMA normalized files were

processed by Nexus Expression™ v.3 (BioDiscovery, Inc). EGFR and MITF levels shown in Figure 3
were manually culled from the probe list. Correlation was performed using the GraphPrism 6.0

software.

RNA sequence expression data
MRNA expression (RNA Seq V2 RSEM) from 374 tumors were obtained for EGFR and MITF through

the cBioPortal site (http://www.cbioportal.org/public-portal/index.do). Correlation was performed using

the GraphPrism 6.0 software.


http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46517
http://www.cbioportal.org/public-portal/index.do
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Copy Number data

Melanoma lines that were subjected to VEM and U0126 have been described(Ji et al., 2013; Ji et al.,
2012). SNP-CGH was performed using the Affymetrix 500K GeneChip through the established
procedures of the Harvard-Partners Center for Genetics and Genomics (HPCGG). Cel files were
processed and analyzed using the Nexus 7.5 software (BioDiscovery, Inc; Hawthorne, CA) per

company protocol.
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Legends for Figures S1-S6

Fig. S1.
Differences in log(2) expression levels of genes in A375 and A375R (a) and SKmel-28 and SKmel-28R

(b). (c). p-EGFR expression in A375 and A375R cells.

Fig. S2

Relative levels (SKmel-28R vs. SKmel-28) of growth-factor related genes in samples 1-3.

Fig. S3

Overexpression of AXL with or without GAS6 does not significantly increase resistance to VEM.

Fig. S4

Functional analysis of resistance in MGH-CH1 cell line. (a). VEM inhibition curves for MGH-CH1/MGH-
CH1R. (b) phosphotyrosine-RTK blot shows increased pY-EGFR and decreased MITF in MGH-CH1
resistant (MGH-CH1R) cells compared to native MGH-CH1 cells. (c). Addition of EGF and HBEGF
increases VEM resistance in MGH-CH15¢"*"D and MGH-CH15¢™R(858) ines. (d). Depletion of MITF in

MGH-CH1ECTRLEER) ¢q|s |leads to enhanced resistance to both VEM and AZD6244.

Fig. S5

MITF amplification is associated with increased VEM and U0126 sensitivity.

Fig. S6
Induction of MITF leads to proliferative arrest. A375 and MGH-CH1 cells were transduced with (a)

TetGFP-vector or (b) TetGFP-MITF. (c) Addition of doxycycline shows increase in GFP fluorescence in
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both TetGFP-vector and TetGFP-MITF. (c,d). Increasing doxycycline leads to proliferative arrest only

in the TetGFP-MITF cells (d) but not the TetGFP-vector controls (c).



Page 32 of 1145

Legends for Tables S1-S4

Table S1.

RNA expression profiles of A375, SKmel-28 cells and their resistant counterparts.

Table S2.
Exome sequencing data for major MAPK signaling genes in A375, SKmel-28 cells and their resistant

counterparts.

Table S3.

Ingenuity Transcription Factor analysis to identify alterations in acquired resistant melanoma cells.

Table S4.

Data retrieved from TCGA and GSE46517 for EGFR and MITF analysis.
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CH1EGFRWT) and MGH-CH1ECFR(L858R) lines. (D). Depletion of MITF in MGH-CH1EGFR(L858R)
cells leads to enhanced resistance to both VEM and AZD6244.
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transduced with (A) TetGFP-vector or (B) TetGFP-MITF. (C) Addition of doxycycline
shows increase in GFP fluorescence in both TetGFP-vector and TetGFP-MITF. (C,D).
Increasing doxycycline leads to proliferative arrest only in the TetGFP-MITF cells (D) but
not the TetGFP-vector controls (C).



Page 39 of 1145

Table S1

MAGEA1
IL24
LY96
TMA4SF19
HBEGF
PCLO
C150rf54
CXorfa8
EGR1

LOC100216001

LOC650024

CYB5R2
COL13A1
TM4SF18
STC1
CPVL

LOC387841

ESM1
ZYX
HSPB8
GDF15
M160

SLC22A18AS

NT5E
IL12A
PROS1
WFDC3

TMEM200A

COMMD10
DUSP5
DGKG
DTNA
ARHGDIB
ANXA10

CSF2
DENND2A
ANKRD1
ADCK2
FOSL1
UCN2
EEF1A2
PSMD2
MLPH
CD68

3-Mar

A375samplel A375sample2 A375sample3 A375Rsamplel A375R sample 2

-1.174433333
-0.532133333
-2.045633333
-0.830866667
-0.065966667
-0.195
0.2944
-0.941933333
-1.126166667
-0.116833333
-0.6257
-0.4648
-0.618966667
0.048166667
-0.985966667
-1.139333333
0.228066667
0.041566667
-0.687766667
-0.680966667
-1.0158
-0.787933333
-0.651933333
-0.6808
-0.3155
-1.195
-0.712233333
0.0333
-0.651733333
0.0032
-0.2935
-1.168966667
-0.486766667
-0.648133333
0.321933333
-0.561033333
-0.1146
0.254666667
-0.518533333
-0.270833333
0.153633333
-1.238466667
-0.252166667
-0.194933333
-1.208466667

-1.221366667
-0.868
-1.757966667
-0.906733333
-0.650266667
-0.162633333
-0.281433333
-0.9411
-1.634633333
-0.4947
-0.6536
-0.854466667
-0.419466667
0.020433333
-0.891666667
-1.111533333
0.027833333
0.024566667
-0.6605
-0.7607
-0.623033333
-0.985566667
-0.5494
-0.9072
-0.5106
-1.059466667
-0.8034
-0.0343
-0.469633333
-0.500533333
-0.479666667
-0.917033333
-0.017766667
-0.544733333
0.077433333
-0.691533333
-0.171733333
0.092633333
-0.671266667
-0.5723
-0.331933333
-1.1789
-0.270333333
-0.171866667
-0.969333333

-1.241966667
-1.644833333
-1.5331
-0.940133333
-0.816966667
-0.531166667
-0.618166667
-0.884066667
-1.320733333
-0.411966667
-0.7489
-0.9552
-0.128
-0.367633333
-0.058233333
-0.8939
-0.125833333
0.601766667
-0.555533333
-0.817966667
-0.232133333
-0.937333333
-0.3157
-0.3193
-0.603666667
-0.789466667
-0.899166667
-0.0703
-0.3421
-0.510766667
-0.657533333
-0.833933333
-0.067966667
-0.0621
-0.508666667
0.200333333
-0.459833333
-0.2876
-0.6901
-0.438066667
0.0399
-0.188433333
-0.380933333
-0.107066667
-0.670633333

1.299266667
1.250433333
-0.153233333
0.7957
1.461633333
1.4073
1.682866667
0.643466667
0.449666667
1.265733333
0.916133333
0.6516
0.676966667
1.278
0.663366667
0.122366667
1.560833333
1.435666667
0.527833333
0.423133333
0.202333333
0.3259
0.322366667
0.470166667
0.860833333
-0.005833333
0.1446
1.0591
0.4294
0.963166667
0.856966667
-0.017266667
0.734233333
0.223466667
1.320566667
0.766833333
0.8217
1.559766667
0.3597
0.689366667
1.000233333
-0.025066667
0.722466667
0.700533333
-0.0899

1.277666667
1.354066667
0.115666667
0.876466667
0.8373
1.422033333
1.5065
0.734733333
-0.035966667
1.0619
0.778466667
0.727466667
1.042933333
1.3514
0.7112
0.3859
1.360266667
1.4789
0.5881
0.5522
0.8809
0.310633333
0.726266667
0.3735
0.611866667
0.102566667
0.501166667
1.145933333
0.622033333
0.459633333
0.733566667
0.185633333
1.079866667
0.655866667
1.037633333
0.635366667
1.0199
0.984933333
0.468466667
0.5128
0.7719
0.057333333
0.6724
0.944533333
0.235933333



AADACL1
KIAA1324
LOC729231
TGM2
TPK1

KISS1
CD163L1
HMGA2
AGK
PGBD3
NAMPT
FAM131A
SLITRK1
MYLK
RPL39L
PION
HRASLS
DNAIB6
SLC14A1
MRPL47
FHL1
LAMB3
TMASF1
SERINC2
UBR4
CLYBL
LOC387820
LOC731486
LOC88523
RFC4
SOHLH2
SQSTM1
UCA1
GOLT1A
DLC1

EvIl

PARL
PCOLCE2
HIST1H2BK
NMNAT2
FNDC3B
NUPR1
LPXN

FHL2
LOC728285
FXR1
ACTL6A

-0.043066667
-0.186166667
-0.504566667
-0.159666667
-0.850366667
-0.1255
-0.490766667
-0.232566667
-0.395966667
-0.0448
-0.120566667
-0.9275
-0.2549
-0.746166667
-0.405966667
-0.517333333
-0.4577
-0.147266667
-0.327733333
-0.424966667
-0.574333333
-0.472633333
-0.052
-0.5294
-0.205066667
-0.897733333
-0.241333333
-0.369833333
-0.991533333
-0.275166667
-0.301333333
-0.6182
-0.579633333
-0.8933
0.154366667
-0.7788
-0.4829
-0.6489
-0.611166667
-0.232533333
-0.716833333
-0.961466667
-0.173266667
-0.389866667
1.246933333
-0.234366667
-0.3956

-0.537066667
-0.1059
-0.357533333
-0.094433333
-0.8914
-0.097333333
-0.628933333
-0.6474
-0.392766667
-0.264
-0.187333333
-0.7276
-0.371466667
-0.920333333
-0.440266667
-0.186866667
-0.418433333
-0.280666667
-0.272066667
-0.201233333
-0.554433333
-0.612766667
-0.330966667
-0.140266667
-0.562
-0.981666667
-0.3071
-0.602833333
-0.917

-0.72
-0.334266667
-0.854766667
-0.247166667
-0.783666667
-0.230033333
-0.602433333
-0.609433333
-0.8998
-0.881
-0.119533333
-0.5282
-0.789866667
-0.3513
-0.2787
0.527666667
-0.3912
-0.382166667

-0.8794
-0.550833333
-0.535766667

0.222433333
-0.634333333
-0.177533333

-0.677
-0.519133333
-0.520333333

-0.4441
-0.388033333
-0.610666667

-0.5852
-0.985766667

-0.6857
-0.301833333

-0.6146

-0.451

-0.2517
-0.760266667

-0.3604
-0.553366667
-0.429766667

-0.3442
-0.493766667
-0.685133333
-0.425266667
-0.745633333

-0.7502
-0.672533333

-0.5813

-0.7061
-0.097833333
-0.752166667

-0.3709
-0.606233333
-0.785833333
-0.617633333

-0.3597
-0.026066667

-0.1488
-0.863233333
-0.421533333

-0.7828

-0.1375

-0.3935

-0.5745

0.714733333
0.798833333
0.555066667
1.022166667
0.011933333
1.203133333
0.430266667
0.5652
0.476033333
0.927466667
0.629033333
0.0817
0.5266
0.0402
0.3925
0.398033333
0.421866667
0.664066667
0.430366667
0.486
0.297433333
0.592966667
0.681933333
0.4427
0.611666667
-0.017566667
0.6384
0.158233333
-0.0383
0.415933333
0.520633333
0.063066667
0.257366667
0.080833333
0.603166667
0.157233333
0.291533333
0.097766667
0.128666667
0.738733333
0.1474
-0.1189
0.372166667
0.313433333
1.682666667
0.571733333
0.351566667
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0.582933333
0.978533333
0.5759
0.854933333
0.1908
1.079433333
0.361266667
0.3299
0.398033333
0.572433333
0.7493
0.237866667
0.486466667
0.048566667
0.398266667
0.719933333
0.399366667
0.610266667
0.665566667
0.4826
0.373733333
0.2491
0.588833333
0.644966667
0.476766667
-0.003333333
0.528733333
0.380066667
0.040933333
0.259133333
0.385166667
0.240433333
0.525
0.063633333
0.695766667
0.097266667
0.227133333
0.007433333
0.177033333
0.6619
0.377266667
-0.0862
0.6417
0.4213
1.3921
0.359466667
0.335433333
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FAM133A
S1PR1
WDR53
KCTD12
ABLIM1
DCUN1D1
GOLPH4
ALG3
PHF11
KIAA1147
ADRB2
SNORD13
NCBP2
TERC
TMEM41A
CASP2
NOV
CLDND1
ECT2
POUA4F1
PPP1R2
POLR2H
SLC25A43
PTPRR
IL27RA
SERPINB7
COL6A3
OKL38
TNK2
CCDC50
MINA
BRI3
CATSPER1
GSTK1
SSBP1
PINK1
PAK2
HTATIP2
PDCD10
DDIT3
CYP2R1
BRI3P1
NDUFB2
GADD45A
MAPKAPK3
CCNA1
MFI2

-0.350133333
-0.0048
-0.144466667
-0.402766667
-0.4694
-0.147433333
-0.086833333
-0.213566667
-0.874066667
-0.675

0.261
-1.041833333
-0.3365
-0.373933333
-0.208166667
-0.270166667
-0.577966667
-0.480533333
0.036666667
-0.447566667
-0.6095
-0.177266667
-0.2015
-0.493666667
-0.3279
0.3622

-0.106
-0.0872
-0.5211
-0.527266667
-0.140433333
-0.783566667
-0.869866667
-0.8224
-0.2421
-0.992833333
-0.1117
-0.862633333
-0.171666667
-0.845366667
-0.3868
-0.7629
-0.576733333
-0.148866667
-0.405666667
-0.089166667
-0.061866667

-0.297533333
-0.3733
-0.393133333
-0.5036
-0.672533333
-0.157933333
-0.554466667
-0.3613
-0.684266667
-0.573066667
-0.089066667
-0.813
-0.418366667
-0.428566667
-0.452233333
-0.3593
-0.524266667
-0.601133333
-0.184566667
-0.383366667
-0.5917
-0.213533333
-0.2455
-0.700966667
-0.485566667
0.049566667
-0.5492
-0.111366667
-0.540333333
-0.3157
-0.3674
-0.711133333
-0.589233333
-0.7227
-0.357333333
-0.581166667
-0.4435
-0.551433333
-0.330033333
-0.929933333
-0.353566667
-0.473366667
-0.5694
-0.4193
-0.412566667
-0.181333333
-0.353766667

-0.4731
-0.621633333
-0.507133333

-0.4581
-0.302333333
-0.206233333

-0.4714

-0.3376
-0.545766667
-0.306166667
-0.804166667

-0.427

-0.6878
-0.248833333
-0.538366667
-0.292166667
-1.084666667
-0.396333333
-0.170633333

-0.4501
-0.621666667
-0.214966667

-0.371
-0.613933333

-0.0624
-0.699333333
-0.644866667
-0.478833333
-0.420566667

-0.0779

-0.3606

-0.5456

-0.3581
-0.366166667
-0.400066667
-0.508566667
-0.087633333
-0.540333333

-0.322
-1.055233333
-0.569
-0.675266667

-0.4259

-1.0023

-0.2276
-0.656866667
-0.351666667

0.387933333
0.7896
0.511666667
0.299533333
0.179033333
0.566066667
0.576533333
0.461966667
-0.1564
0.154533333
0.729066667
-0.068566667
0.420133333
0.425
0.471266667
0.466233333
0.0253
0.144433333
0.788433333
0.267333333
0.106
0.553833333
0.4782
0.3317
0.4532
1.1328

0.372

0.725
0.156866667
0.253866667
0.510266667
0.008
0.059466667
-0.068666667
0.438366667
-0.084366667
0.4382
-0.097733333
0.528866667
0.0302
0.2187
-0.0777
0.137333333
0.368133333
0.211
0.6529
0.4901

0.4021
0.3718
0.3752
0.398733333
0.286666667
0.8107
0.355466667
0.5511
0.119233333
0.231133333
0.492433333
0.222866667
0.166433333
0.5862
0.216933333
0.390733333
0.185033333
0.132
0.635033333
0.366766667
0.067566667
0.409

0.3755
0.1257
0.297666667
0.5575
0.1053
0.669266667
0.249033333
0.532666667
0.440566667
0.017533333
0.1105
0.0383
0.309033333
0.033933333
0.516333333
0.0659
0.383966667
-0.1606
0.313466667
0.1412
0.1508
0.217366667
0.3816
0.411566667
0.3985



ATP6VOE2
VIPR1
IQCB1
EIF5A2

P8

TFRC
C190rf33
ADAMTS1
LOC729768
ABCF2
ALG5
MRPS33
ECE2
TTC14
SENP5
DNAJB11
LSG1
SPHK1
EPDR1
USP13

LIF

EIF2B5
COL17A1
UBE3C
SDSL
NSBP1
FSTL1
ATP6VOA4
TMEMA44
C200rf100
APOBEC3G
NDRG1
Cl1orf75

LOC100132797

PLAUR
BTG3
DENND1A
ABCC5
AP2M1
LOC286512
MKRN1
ITGAS
FBXO45
PDGFC
ARHGEF5
LOC653110
ZNF746

-0.632033333
-0.182833333
-0.183
-0.193466667
-0.739333333
-0.186666667
-0.34
-0.302866667
-0.066566667
-0.109833333
-0.163833333
-0.6869
-0.220566667
-0.525933333
-0.473333333
-0.4823
-0.2778
-0.152666667
-0.163633333
-0.313466667
0.0311
-0.223066667
-0.3996
-0.091266667
-0.8996
-0.450766667
-0.241533333
0.037733333
-0.150466667
-0.5303
-0.769966667
-0.679733333
0.061733333
-0.372933333
0.4039
0.051833333
-0.0082
-0.194033333
-0.497233333
-0.863333333
-0.724233333
-0.612366667
-0.059766667
-0.375766667
-0.254666667
-0.0847
-0.147833333

-0.474366667
-0.111466667
-0.409966667
-0.3882
-0.706933333
-0.4709
-0.340933333
-0.524766667
-0.183433333
-0.432766667
-0.221666667
-0.5276
-0.391066667
-0.5465
-0.352033333
-0.3663
-0.300633333
-0.483

-0.405
-0.164966667
-0.2959
-0.2904
-0.441333333
-0.310266667
-0.638333333
-0.2719
-0.364266667
-0.140633333
-0.195866667
-0.1289

0.002
-0.640366667
-0.208333333
-0.3539
-0.2426
-0.175966667
-0.227966667
-0.2286
-0.362133333
-0.460033333
-0.435566667
-0.479533333
-0.383533333
-0.3186
-0.2825
-0.1184
-0.291

-0.578433333
-0.264066667
-0.5945
-0.363833333
-0.684433333
-0.509333333
-0.2446
-0.0578
-0.131833333
-0.402433333
-0.2431
-0.308066667
-0.3883
-0.7841
-0.358666667
-0.389766667
-0.434066667
-0.247466667
-0.3445
-0.352466667
-0.280366667
-0.283333333
-0.4744
-0.4031
-0.4678
-0.446
-0.1081
-0.3782
-0.027066667
0.5825
0.5512
-0.0925
-0.418733333
-0.275933333
0.026066667
-0.4173
-0.328233333
-0.2814
-0.347966667
-0.383233333
-0.3006
-0.0195
-0.4357
-0.431033333
-0.308166667
-0.185733333
-0.3587

0.014933333
0.356233333
0.440266667
0.581133333
-0.043633333
0.4463
0.156433333
0.649466667
0.718233333
0.384466667
0.545933333
-0.170333333
0.411466667
0.102366667
0.207466667
0.189

0.3956
0.358066667
0.361733333
0.4436
0.4186
0.369633333
0.0406
0.422133333
-0.193766667
0.026733333
0.4605
0.332566667
0.285733333
0.0146
-0.1403
0.0597
0.471233333
0.406633333
0.8868
0.497933333
0.456866667
0.390266667
0.112733333
-0.031266667
0.0616
0.029133333
0.311266667
0.3699
0.3052
0.994733333
0.428466667
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0.237733333
0.667933333
0.120133333
0.2578
-0.034733333
0.200966667
0.385066667
0.2981
0.5313
0.214633333
0.532066667
0.2544
0.266733333
0.051666667
0.1668
0.311166667
0.268066667
0.300566667
0.3311
0.3331
0.369766667
0.389333333
0.312833333
0.310433333
0.090966667
0.3661
0.311333333
0.4667
0.591266667
0.697666667
0.629333333
0.215833333
0.429766667
0.218233333
0.483866667
0.458666667
0.3777
0.434466667
0.167033333
0.100233333
0.033833333
0.252533333
0.2788
0.107266667
0.3066
0.4466
0.311633333
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YEATS2
DNAIC19
ELF1
SP140
MTRF1
RAC2
TSC22D1
EIF4A2
BCL11A
TRIM5
DNAJC15
SNORAG63
LGALSS8
EPHA2
ZMAT3
OPA1l
NMD3
GFPT2
HSPA1A
SDC4
CDA

MYC
MCCC1
LMBR1
GALNTL4
RHEB
ETV5
MTMR11
PDIAS
NLRP3
INTS6
TNFRSF12A
GAS6
LOC645166
PIK3CA
LOC646723
USPL1
DIAPH3
RIN2
NINJ1
EIFAG1
SENP2
GDPD5
ATG3
OBFC2A
IGF2BP2
HIST1H2BD

-0.3578
-0.366433333
-0.670066667
-0.470033333
-0.495733333
-0.378866667
-0.478033333
-0.669833333
-0.272666667
-0.553966667

-0.308
0.014266667
-0.539433333
0.3485
-0.597633333

-0.3047
-0.241066667
-0.302566667
-0.002166667
-0.053466667

-0.2443

0.184733333
-0.974766667

-0.4581
-0.038533333
-0.176933333
-0.731633333
-0.541566667

-0.1706

0.061633333
-0.2292
0.141066667
-0.126366667
-0.436633333
-0.412866667

-0.3119

-0.1208
-0.095033333

-0.1843
-0.801233333

0.089066667

-0.2906

-0.4739
-0.193266667

0.013833333
-0.519333333
-0.8385

-0.471066667
-0.251066667
-0.391
-0.060333333
-0.421033333
-0.285866667
-0.5175
-0.553366667
-0.660266667
-0.309266667
-0.2654
-0.065533333
-0.6922
0.041533333
-0.622966667
-0.37
-0.269966667
-0.1883
-0.111833333
-0.6175
-0.172833333
-0.239266667
-0.572166667
-0.168233333
-0.1771
-0.2577
-0.3629
-0.3868
-0.380666667
-0.0445
-0.4411
-0.262533333
-0.371333333
-0.3514
-0.173266667
-0.035266667
-0.287733333
-0.071666667
-0.291133333
-0.4129
-0.2413
-0.224733333
-0.429833333
-0.2471
-0.279233333
-0.421466667
-0.571533333

-0.150166667
-0.346466667
-0.665866667
-0.2176
-0.280966667
-0.1368
-0.444566667
-0.292966667
-0.069966667
-0.356266667
-0.410633333
-0.497
-0.735566667
-0.033333333
-0.453366667
-0.3329
-0.3406
-0.0381
-0.248433333
-0.418866667
-0.135566667
-0.421433333
-0.4688
-0.189633333
-0.259666667
-0.243233333
-0.167466667
-0.3025
-0.382133333
-0.034233333
0.0171
-0.385433333
-0.395966667
-0.364533333
-0.317033333
0.172533333
-0.2037
-0.425933333
-0.471133333
-0.367866667
-0.474033333
-0.312933333
-0.136933333
-0.5145
-0.1955
-0.028
-0.165466667

0.3327
0.234733333
-0.044133333
0.257866667
0.2056
0.211233333
-0.0431
0.058366667
0.454333333
0.125033333
0.2437
0.506233333
0.101966667
0.851733333
-0.027866667
0.3638
0.263166667
0.2306
0.2943
0.4127
0.3756
0.581666667
-0.186766667
0.088133333
0.524
0.359333333
0.074666667
0.045233333
0.2259
0.711766667
0.2265
0.583933333
0.516766667
0.208466667
0.2903
0.505066667
0.433266667
0.424833333
0.379866667
-0.174866667
0.450733333
0.3307
0.095333333
0.277833333
0.508733333
0.026266667
-0.270933333

0.172866667
0.321333333
0.072133333
0.470833333
0.109733333
0.496566667
0.304833333
0.117133333
0.2552
0.266433333
0.314366667
0.516433333
-0.141633333
0.544866667
0.0786
0.078466667
0.393133333
0.4474
0.765466667
0.118266667
0.519433333
0.5246
-0.071833333
0.4292
0.309133333
0.393566667
0.136366667
0.200533333
0.268266667
0.596233333
0.3852
0.2587
0.229133333
0.200233333
0.345733333
0.553633333
0.251766667
0.3595
0.255133333
0.1018
0.258266667
0.292033333
0.214

0.2341
0.328766667
0.314733333
0.1863



SCYL1
AGAP3
MYNN
LRRC33
PLD6
MSX1
IFRD1
ARL13B
ARL6
NSUN3
S100A16
KATNAL1
SLC45A3
LOC644589
C70rf10
CLN5
NDUFB5
ZIC2
FASTK
METTL7B
CD55
ZBTB20
KRT18
C100rf78
cuLl
FYB
SLC25A19
SDCCAGS8
CHIC2
MAOA
KLF2
DLEU1
HOMER3
FOXD1
ZDHHC9
TGFBR2
REPIN1
PHLDA1
INSIG1
PWWP2B
EXOSC8
SH3GL2
IL4R
TBL1XR1
LOC641825
GCLM
LOC389641

-0.447133333
-0.253133333
-0.2354
-0.1845
-0.063133333
-0.041466667
-0.1717
-0.103033333
-0.223466667
-0.3771
-0.400033333
-0.029066667
-0.113666667
-0.2994
-0.246766667
-0.6294
-0.601233333
0.070366667
-0.594833333
-0.702266667
-0.168833333
-0.543066667
-0.127366667
0.0769
-0.201533333
-0.8049
0.327166667
-0.294

0.0157
-0.417366667
0.421033333
-0.358366667
-0.201233333
0.28
-0.450533333
-0.233066667
-0.413633333
-0.5517
-0.366166667
-0.079666667
-0.285766667
-0.4016
-0.072
-0.3109
-0.3278
0.1171
-0.3495

-0.398733333
-0.472366667
-0.250533333
-0.324266667
-0.4029
-0.228566667
-0.422733333
-0.242433333
-0.049333333
-0.190466667
-0.462633333
-0.291466667
-0.190466667
-0.231966667
-0.042433333
-0.4888
-0.5408
-0.415033333
-0.2656
-0.391833333
-0.2235
-0.457766667
0.096433333
0.0223
-0.237333333
-0.483
0.007466667
-0.2454
-0.213366667
-0.4208
0.095366667
-0.118533333
-0.145233333
-0.066733333
-0.474066667
-0.2949
-0.372033333
-0.512733333
-0.4068
-0.265433333
-0.1847
-0.231766667
-0.2833
-0.117433333
-0.278733333
-0.238433333
-0.246866667

-0.375766667
-0.1013
-0.339633333
-0.3117
-0.620933333
-0.181833333
-0.910533333
-0.064366667
-0.333333333
-0.4678
-0.028533333
-0.384833333
-0.0951
-0.271133333
-0.386733333
-0.4336
-0.392933333
-0.1773
-0.404466667
-0.0427
-0.135266667
-0.396666667
-0.075133333
-0.133666667
-0.238366667
-0.494433333
-0.4267
-0.2438
-0.182733333
-0.2908
-0.0609
-0.453766667
-0.0729
-0.252833333
-0.174066667
0.036766667
-0.402033333
0.188166667
-0.0495
-0.207733333
-0.584866667
-0.173333333
-0.238133333
-0.129766667
-0.2064
-0.580666667
-0.1489

-0.0162
0.243133333
0.315466667

0.3735
0.390833333
0.631333333
0.121666667

0.4939
0.198233333

0.1811

0.133
0.358666667
0.269933333
0.299033333
0.479766667
-0.0992
-0.030933333

0.5724

0.024833333
-0.026433333
0.273066667
0.122166667
0.589933333
0.319466667
0.345933333

-0.4443

0.6367

0.2413
0.559933333
0.119233333

0.7768

0.2035
0.269566667

0.6755
0.224433333

0.1862
0.136233333
0.081433333
0.095233333

0.4754

0.2101

-0.030033333
0.334333333
0.361133333
0.133266667
0.564933333
0.236533333
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0.088
0.279266667
0.3607
0.194666667
0.049333333
0.2708
0.146766667
0.374166667
0.469133333
0.153666667
0.132066667
0.122533333
0.4006
0.202366667
0.458266667
0.021333333
0.115

0.3065
0.202466667
0.109333333
0.270866667
-0.0591
0.541566667
0.5856
0.2137
0.102566667
0.510433333
0.244466667
0.360633333
0.168433333
0.506033333
0.293233333
0.398733333
0.428366667
0.1618
0.3041
0.213166667
0.171233333
0.188033333
0.2168
-0.042633333
0.2623
0.238133333
0.294833333
0.316166667
0.2737
0.460866667
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N4BP2L2
FYTTD1
RN7SK
PTRH1
CD59
DNAIJA2
TMEM156
TMEM22
LOC643100
FKBP15
KATNB1
CXADR
PRKCE
LOC645515
STX3
ITPRIPL2
AMDHD2
FOXP1
NUB1
RBM26
ACTA2
SLC7A1
HOXD13
LYST
WBP4
EDG1
SNAPC1
ITGA2
PRKCI
CTSB
GPR175
UCHL3
RAB22A
FOXA1
CTSD
USMG5
LOC644100
LPP
GCNT3
ATOX1
TBX3
LOC100132948
MIR221
ATP6VOE1
FAR1
SOX9
MLKL

-0.674266667
-0.2755
-0.157266667
-0.062066667
-0.307166667
-0.109033333
0.064
-0.139066667
-0.274066667
-0.331333333
-0.1908
-0.596166667
-0.219566667
-0.008266667
-0.1933
-0.168366667
-0.2824
0.0461
-0.5352
-0.097433333
-1.144666667
-0.276733333
-0.013033333
-0.555966667
-0.320566667
0.127966667
0.468033333
-0.292666667
-0.299233333
-0.718233333
-0.422
-0.0813
-0.279
-0.162933333
-0.5286

-0.26
-0.259033333
-0.591166667
-0.4653
-0.198
-0.170633333
-0.1624
-0.1052
-0.2982
-0.2779
-0.056733333
-0.090966667

-0.6291
-0.306633333
-0.246333333
-0.371033333

-0.4917
-0.270633333

0.337166667
-0.264433333
-0.258633333
-0.343666667
-0.208533333
-0.395566667

-0.1369
-0.024533333
-0.640533333

-0.2722
-0.319966667

0.0066
-0.467066667

-0.4421
-0.534666667

-0.5253

-0.1785

-0.3712

-0.2474
-0.250266667
-0.010533333
-0.285433333
-0.107833333

-0.6855
-0.465866667
-0.185966667
-0.222633333
-0.215133333
-0.363766667
-0.404466667
-0.103366667

-0.4951
-0.478733333
-0.361366667
-0.092333333
-0.142733333
-0.168466667
-0.368766667
-0.134566667

-0.1232
-0.224966667

-0.564733333
-0.1274
-0.171633333
-0.419666667
-0.301733333
-0.2159
-0.3738
-0.376066667
-0.293933333
-0.3176
-0.249433333
-0.425466667
-0.165033333
-0.093433333
-0.822
0.104633333
-0.2501
-0.0725
-0.405866667
-0.278133333
-0.09
-0.409233333
-0.198866667
-0.2871
-0.386133333
-0.395333333
-0.463233333
-0.038533333
-0.253066667
-0.0924
-0.6151
-0.394166667
-0.194133333
-0.010033333
-0.328366667
-0.345333333
0.119533333
-0.316466667
-0.528833333
-0.1979
-0.093666667
-0.339933333
-0.190166667
-0.437933333
-0.258066667
0.1656
-0.1492

-0.048133333
0.1972
0.659933333
0.244133333
0.125066667
0.32
0.592666667
0.3689

0.212
0.212766667
0.204233333
-0.0436
0.474166667
0.4104
0.2171
0.4242
0.139933333
0.520966667
-0.0451
0.307466667
-0.403266667
0.0865
0.4839
-0.257866667
0.187266667
0.662166667
0.9398
0.0054
0.260066667
-0.0767
0.1978
0.413366667
0.1626
0.264066667
-0.1451
0.146433333
0.072733333
-0.170133333
-0.176266667
0.183066667
0.2842
0.335933333
0.2691
0.186066667
0.285366667
0.2788
0.195566667

-0.149566667
0.419766667
0.328166667

0.2446
0.044166667
0.318866667
0.677466667

0.1171
0.330466667
0.186633333

0.4136

0.1189
0.351933333

0.495

-0.223533333
0.327066667
0.088033333

0.415
0.108966667
0.1511
0.050966667
0.032533333
0.248033333
0.358233333
0.1733

0.18
0.374833333
0.380866667
0.365166667
0.008233333

-0.027433333

0.199533333

0.1798
0.269166667
0.100366667
0.138033333
0.426733333

0.0447

0.2076
0.173166667
0.266066667
0.265166667

0.2732
0.013733333
0.159933333
0.472366667
0.421366667



SNORD12C
GOLIM4
MMP1
ABHD7
TRIM8
RRM2B
CTGF
LOC441511
RHOF
DNER
LRCH3
ZDHHC23
SCHIP1
ABL2
FXYD5
CENTB2
ACAP2
PMAIP1
ARPM1
NAV3
ADAMTS6
FTHL3
HSPA1B
PRRG1
ETS1
PDCD2
C19orf64
LOC729739
FTHL2
KIAA1949
TNFRSF10A
WISP3
FEZ2
ATP11B
BACE2
RAGE
FERMT1
TMEM154
SMTN
UGCG
AIM2
MAP6D1
BNIP3
PPAP2C
DUSP10
C13orf23
ARHGAP22

-0.093833333
-0.2274
-0.5157
-0.1523

-0.158733333
-0.4266

0.4713

-0.258866667

-0.360633333
-0.0617
-0.1046

-0.270166667

0.299333333
0.0652
-0.1726
-0.2998

-0.091033333

-0.226666667

-0.373233333

0.011566667
0.178033333
-0.968466667
0.305966667
-0.0933

-0.007466667

-0.250633333
-0.2798

-0.259433333

-1.385566667

-0.046033333

0.209466667

-0.469766667

-0.276033333

-0.281333333
-0.1168

0.3606

-0.000866667

-0.5356
0.046566667
0.084

-0.689166667

-0.020933333
-0.3263

-0.565533333
-0.2517

-0.275966667

0.107566667

-0.140666667
-0.365133333
-0.357766667
-0.0696
-0.253833333
-0.232133333
0.019133333
-0.299333333
-0.147933333
-0.074
-0.1846
-0.224533333
-0.035666667
-0.1882
-0.2614
-0.4146
-0.1514
-0.3573
-0.2467
0.040566667
-0.001433333
-0.438266667
-0.2341
-0.215566667
-0.525433333
-0.244466667
-0.3877
-0.1506
-0.399333333
-0.131566667
-0.2285
-0.412566667
-0.18
-0.235833333
-0.214733333
-0.024533333
-0.300233333
-0.5107
-0.009366667
-0.268733333
-0.4503
-0.281766667
-0.416
-0.098866667
-0.397966667
-0.2534
-0.081866667

-0.4975
-0.3408
-0.126233333
-0.123633333
-0.166433333
-0.351733333
-0.4689
-0.229
-0.126966667
-0.347766667
-0.180733333
-0.264166667
-0.166033333
-0.705433333
-0.0142
-0.130533333
-0.3571
-0.3097
-0.3677
-0.010666667
-0.324266667
-0.3151
-0.461966667
-0.134

-0.637
-0.240133333
-0.1488
-0.1604
-0.732266667
-0.0047
-0.1411
-0.386566667
-0.1186
-0.1538
-0.1262
-0.285266667
-0.171566667
-0.172566667
-0.093633333
-0.343833333
-0.093066667
-0.1721
0.0965
-0.223266667
-0.495433333
-0.3584
-0.083833333

0.219133333
0.2307
0.014433333
0.311066667
0.254433333
0.111866667
0.683766667
0.271833333
0.195933333
0.149766667
0.355766667
0.081166667
0.738366667
0.285266667
0.3573
0.219466667
0.324666667
0.148366667
-0.002566667
0.5637
0.711333333
-0.510633333
0.2523
0.408633333
0.510833333
0.2376
0.251033333
0.0936
-0.967733333
0.4295
0.5958
-0.051266667
0.285766667
0.0682
0.2388

0.635
0.227366667
-0.234166667
0.3497
0.7066
-0.207433333
0.440433333
-0.022233333
-0.076666667
0.014766667
0.1508
0.5728
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0.343433333
0.198066667
0.294
0.331633333
0.271633333
0.241966667
0.536133333
0.156233333
0.257133333
0.4176
0.230433333
0.296766667
0.339633333
0.1822
0.2103
0.153933333
0.114466667
0.125066667
0.2275
0.3588
0.356733333
0.143833333
0.472466667
0.237266667
0.028833333
0.3029
0.1262
0.286533333
0.161
0.285366667
0.334966667
0.101066667
0.234166667
0.2904
0.247533333
0.328466667
0.2953
0.1092
0.467866667
0.103

0.1911
0.279533333
0.255833333
0.2635
0.152966667
0.178933333
0.349366667
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CDC42SE1
CYP4V2

LOC100132564

MEF2D
LOC730074
TMUB1
DNTTIP1
DOK4
comT
FMN2
TRIB3
ANKRD33
UFM1
PGAM1
ZGPAT
CPOX
TSPANS
CAMK2G
LOC646214
GPR177
NP

MR1
MRGPRX4
ANAPC13
CYR61
RNF219
SERTAD2
PAXIP1
BIVM
LOC645381
GPSM3
PELO
MGLL
PTGES2
CHCHD10
RNF126
SPRYD3
PARP12
SSR3
RAB7A
ABCF3
PGRMC1
SLC24A6
Cl4orf159
ERRFI1
DYNC1I1
RNASEH2B

-0.016433333
-0.6316
-0.026733333
-0.277033333
-0.857633333
-0.519466667
-0.466666667
-0.329266667
-0.513466667
-0.434666667
-0.331

-0.47

-0.32

0.0145
-0.139966667
-0.2093
0.0668
-0.0979
-0.1989
-0.467166667
0.2467
-0.583166667
-0.049333333
-0.295933333
0.7212
-0.065666667
-0.099166667
0.1058
-0.468133333
-0.080066667
-0.350866667
-0.14

0.1162
-0.184566667
-0.734533333
0.0616
-0.163133333
-0.318066667
-0.203233333
-0.275833333
-0.205666667
-0.150566667
-0.322033333
-0.4509
-0.4684
-0.452766667
-0.2804

-0.358266667
-0.563433333
0.164033333
-0.234133333
-0.427833333
-0.241333333
-0.202233333
-0.3921
-0.4476
-0.387633333
-0.405333333
-0.423966667
-0.163
-0.2541
-0.246266667
-0.154066667
-0.042266667
-0.099666667
-0.0572
-0.218033333
0.026533333
-0.529666667
-0.015166667
-0.256366667
-0.203833333
-0.106533333
-0.1452
-0.1988
-0.340433333
-0.323666667
-0.072333333
-0.169266667
-0.2937
-0.336166667
-0.6082
-0.117033333
-0.226433333
-0.319266667
0.0532
-0.296133333
-0.150566667
-0.150666667
-0.292533333
-0.509966667
-0.363033333
-0.430533333
-0.1306

-0.2585
-0.215666667
-0.328966667

-0.1
-0.130466667
-0.250366667

-0.2957
-0.175433333
-0.305466667
-0.286233333
-0.522833333
-0.161366667
-0.670333333

0.039766667

-0.1257

-0.129433333
0.103566667

-0.0668
-0.327066667
-0.426766667

-0.2301
-0.147066667

-0.1145

-0.288
-0.569466667
-0.364166667
-0.201433333
-0.086966667
-0.251933333

-0.2737

-0.0329
-0.286833333
-0.094366667
-0.123866667

0.022533333
-0.533666667
-0.217433333
-0.268933333

-0.113

-0.3927
-0.264666667
-0.183466667
-0.333766667
-0.357966667

0.1448

-0.3987

-0.424866667

0.392133333
-0.1627
0.797033333
0.269166667
-0.098766667
0.098766667
0.0683
0.160166667
-0.0849
0.0323
0.075366667
-0.025333333
0.156233333
0.381466667
0.185866667
0.138633333
0.4598
0.489933333
0.153166667
0.0318
0.595766667
-0.0884
0.367433333
0.157533333
0.673233333
0.369
0.324833333
0.407866667
0.0177
0.344133333
0.1752
0.273866667
0.492966667
0.224966667
-0.2244
0.358766667
0.149566667
0.151866667
0.443933333
0.014633333
0.297533333
0.2746
0.052266667
-0.164666667
-0.043633333
-0.0562
0.0971

0.164666667
0.059066667
0.521633333
0.284966667
-0.0715
0.051033333
0.143766667
0.0952
-0.005033333
0.164333333
-0.0085
0.139733333
0.122766667
0.316933333
0.351866667
0.465666667
0.5186
0.183533333
0.3409
0.1107
0.405933333
0.0292
0.418666667
0.214666667
0.41
0.220133333
0.144666667
0.2582
0.117533333
0.155366667
0.287533333
0.267166667
0.401933333
0.175366667
0.006066667
0.189966667
0.333766667
0.045533333
0.3153
0.0881
0.0879
0.326133333
0.139166667
0.001066667
0.220766667
0.083066667
0.301233333



MX1
ALDH?2
DMRT2
BCL2L1
ARRB1
Clorf97
LOC653888
CXorf40A
LOC652226
TRPM2
MFSD1
ITM2A
C190rf10
CCND3
LSP1

BASP1
RGS7

RPN1
CDKN1A
PIM3

NTM
HS3ST3A1
LOC100131336
F2RL2
PODXL
NCRNA00152
FAMS55C
NGLY1
SNORA12
CXorf40B
BAGALT5S
SLC35F2
MFN1
VPS37A
SH2B3
TNIP1
MAP2K3
B3GNT5
IMPDH1
GARNL4
LOC728650
NLRP2
APOBEC3F
uQcc

IL7R
LOC441019
PARP8

-0.511866667
-0.501833333
0.016033333
0.080533333
-0.317766667
-0.564266667
-0.3991
-0.112933333
-0.141366667
-0.093266667
-0.363166667
-0.531033333
-0.062233333
0.199366667
-0.255666667
-0.889833333
-0.040833333
-0.1588
-0.223266667
-0.115533333
0.334466667
-0.0201
-0.0109
-0.534066667
-0.4269
0.083366667
-0.3917
-0.559733333
-0.503133333
-0.045033333
-0.1257
0.151033333
-0.412833333
-0.036766667
-0.197
-0.501233333
0.054633333
-0.148566667
-0.0007
-0.140233333
-0.3829
-0.331366667
-0.073933333
-0.0881

0.265
-0.146266667
-0.0302

-0.564766667
-0.592333333
-0.107833333
-0.060933333
-0.2339
-0.340066667
-0.4194
-0.235233333
-0.205466667
-0.072966667
-0.4045
-0.399133333
-0.1479
-0.1243
-0.192966667
-0.505
-0.128866667
-0.110333333
-0.535566667
-0.1455
0.039733333
-0.2156
-0.0349
-0.5741
-0.4344

0.227

-0.3494
-0.121766667
-0.620266667
-0.1635
-0.430566667
-0.219433333
-0.058766667
-0.2727
-0.085
-0.331266667
-0.070233333
-0.236
-0.287733333
-0.154733333
-0.551666667
-0.174
0.177566667
-0.233433333
0.0103
0.042633333
-0.394466667

-0.2608
-0.2791
-0.1811
-0.291
0.094133333
-0.2196
0.081166667
-0.4531
-0.179533333
-0.292633333
-0.4229
-0.229066667
-0.0615
-0.211233333
-0.2699
-0.388166667
-0.4855
-0.250033333
-0.3271
-0.272866667
-0.264933333
0.023066667
-0.292133333
-0.3937
-0.031133333
-0.243566667
-0.1661
-0.196
-0.232366667
-0.458466667
-0.229666667
-0.079366667
-0.1433
-0.332166667
0.302833333
-0.179433333
-0.257766667
-0.0506
-0.263666667
-0.196733333
-0.378466667
-0.1965
0.385033333
-0.165566667
-0.234966667
0.154766667
-0.273

-0.059566667
-0.069166667
0.4489
0.449166667
0.164333333
-0.018433333
0.118566667
0.2962
0.317066667
0.201133333
0.0293
0.013133333
0.3586
0.3991
0.159833333
-0.241233333
0.312233333
0.374766667
-0.073
0.268233333
0.530633333
0.2242

0.247
0.001866667
0.049333333
0.552133333
0.144033333
0.1197
0.0881
0.3623
0.272566667
0.440066667
0.067466667
0.333166667
0.180133333
0.126033333
0.429966667
0.280133333
0.266366667
0.194066667
-0.247966667
0.111266667
0.247266667
0.322866667
0.933333333
0.435166667
0.2888
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-0.018933333
-0.036233333
0.430966667
0.2823
0.269266667
0.171333333
0.1959
0.135666667
0.1913
0.348633333
0.0512
0.0845
0.3621
0.3688
0.226966667
-0.157066667
0.122633333
0.208733333
0.186466667
0.183433333
0.483733333
0.281233333
0.3788
-0.107233333
-0.0667
0.5664
0.116933333
0.096766667
0.115
0.300633333
-0.0055
0.2949
0.2486
0.076566667
0.357133333
0.089533333
0.266166667
0.3505
0.296966667
0.296366667
0.1483
0.1856
0.5773
0.238033333
0.3595
0.489566667
0.140433333
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VEGFC
PSMA1
SPG20
RAP1GAP
SEC62
CT45A5
FUTS8
ZNF212
SDHAP2
TMEM158
TPST1
HIATL1
LOC344887
C3orf52
C3orf59
SUSD2
DUSP3
NFE2L3
RPL35A
HIST1H1C
SLC16A5
FTHL12
TXNRD1
KPNA4
CCM2
PLSCR1
TMEMA45A
RIOK3
ERCC6
TMEM175
LDLR
PPTC7
RIC8A
TSPAN10
PANX2
ZNF812
LOC100129550
SLC25A25
MON1B
RFC3

PSAP
SBDS
GNPDA1
NEXN
CTSL1
PLS1
ATP6VOC

-0.079266667
-0.110666667
-0.2296
-0.411333333
-0.144
-0.269033333
-0.2543
-0.1741
-0.259266667
0.145766667
0.000666667
0.080333333
-0.215466667
0.0339

0.249

-0.3758
-0.592266667
-0.149433333
-0.2404
-0.304433333
-0.699566667
-0.580366667
-0.087766667
0.0589
-0.2795
-0.108233333
-0.2679
-0.442333333
-0.266533333
-0.550933333
-0.325366667
-0.172666667
-0.143166667
-0.6756
-0.345533333
-0.156333333
-0.4625

0.321
-0.2144
0.326733333
-0.4255
-0.113366667
-0.3375
0.320433333
-0.209633333
-0.115866667
-0.174266667

0.207233333
-0.0779
-0.153333333
-0.341933333
-0.262566667
0.075333333
-0.1191
-0.112

-0.284
-0.4065
-0.317366667
-0.187233333
-0.182733333
-0.167866667
-0.028066667
-0.2732
-0.475033333
-0.042366667
-0.3329
-0.174733333
-0.309433333
-0.3254
-0.263966667
-0.1086
-0.1336
-0.203833333
-0.3355
-0.407266667
-0.054433333
-0.456766667
0.016066667
-0.265633333
-0.210966667
-0.420333333
-0.377766667
-0.2911
-0.517466667
-0.230566667
-0.3559
-0.1677
-0.4485
-0.143133333
-0.4828

-0.12

-0.3388
-0.072733333
-0.201066667

0.565966667
-0.197733333
-0.190966667
-0.432833333

-0.1937
-0.344866667

0.167433333
-0.252866667
-0.218766667

0.224166667

-0.3487
-0.3055
-0.1914
-0.364233333
-0.076733333
-0.169466667
-0.160166667
-0.042133333
-0.220166667
-0.335166667
-0.1464
-0.1901
-0.6124
-0.262133333
-0.166733333
-0.245233333
0.0102
-0.620566667
-0.173266667
-0.128266667
0.6029
-0.0957
-0.303433333
-0.199133333
-0.534733333
-0.2708
-0.196333333
-0.318766667
-0.2429
-0.411066667
-0.202266667
-0.3124
-0.3546
-0.666733333
-0.276966667
-0.022966667
-0.154166667

0.605866667
0.3193
0.210933333
-0.102833333
0.1585
0.279833333
0.0024
0.2643
0.2216
0.277366667
0.295933333
0.218666667
0.3569
0.3618
0.4996
0.1325
-0.057666667
0.307333333
0.1461
0.145333333
-0.193166667
-0.194166667
0.217633333
0.463533333
0.032633333
0.211266667
0.580433333
0.0919
0.176566667
-0.176933333
0.061666667
0.310333333
0.274466667
-0.208966667
-0.027533333
0.181233333
-0.035866667
0.470633333
0.073733333
0.5168
-0.070633333
0.2599
0.0054
0.7264
0.060366667
0.259533333
0.122233333

0.572233333
0.227833333
0.2051
0.011866667
0.2547
0.3193
0.321966667
0.159

0.0757
0.283333333
0.1029
0.2456
0.262066667
0.189866667
0.35

0.2092
-0.048466667
0.408833333
0.111866667
0.154633333
-0.076366667
0.041233333
0.029433333
0.2933
0.316466667
0.178066667
0.235833333
-0.226333333
0.4024
0.086866667
0.5422
0.0401
0.1198
0.059466667
0.050033333
0.162666667
-0.039133333
0.161833333
0.1238
0.121166667
0.0045
0.2545
-0.0544
0.100233333
0.1337
0.394633333
0.274233333



LOC791120
MPPE1
ASTE1
LOC642477
Cl2orf24
NCAPG2
TFG
TMEMA47
TMEM51
EAF2
TNFRSF14
PLEKHA2
HIST1H4H
DNAIJBS
LOC646476
SLC41A3
P15RS
NHLRC3
SYNJ2
GLRX
AXUD1
TMEMS55A
PUS3
WWC1
SPP1
SRPRB
IL13RA1
TNFRSF10B
RPRD1A
ITPR3

IL1B
LOC651143
CRY1
LOC132241
C13o0rf7
BCAP29
MRPS31
LOC285735
TICAM1
RCN1
CCDC15
Cl170rf68
Cl170rf91
GAR1
CYP27B1
CT45A4
LOC399965

-0.495166667
-0.5182
-0.2731
0.006966667
0.0499
0.083133333
0.006433333
-0.650633333
-0.1804
-0.096833333
-0.662166667
-0.592066667
-0.352133333
-0.3775
-0.118766667
-0.3965
-0.354133333
-0.4052
-0.0135
-0.419566667
0.254466667
-0.191466667
-0.210333333
0.208466667
-0.556366667
-0.058766667
-0.359733333
-0.1273
-0.133666667
-0.2586
-0.5446
-0.0396
0.2522
-0.225033333
-0.099466667
0.1223
-0.245033333
-0.361033333
0.0311
-0.3496
0.0496
-0.269866667
-0.1148
0.0804
-0.3868
-0.024433333

0.041066667

-0.383833333
-0.395566667
-0.093266667
-0.248433333
-0.1184
-0.143033333
-0.248633333
-0.789433333
-0.375766667
-0.2543
-0.386233333
-0.252933333
-0.224766667
-0.303066667
-0.066533333
-0.3679
-0.250633333
-0.453733333
0.053566667
-0.265

0.0631
-0.373666667
-0.2154
-0.2009
-0.475966667
-0.2854
-0.513233333
-0.0864
-0.267633333
-0.302633333
-0.4189
-0.016933333
-0.0595
-0.144033333
0.0064
-0.1097
-0.057066667
0.195733333
-0.175766667
-0.322433333
-0.057233333
-0.145933333
-0.175533333
0.0379
-0.1558
-0.269333333
0.140733333

-0.391466667
-0.338866667
-0.299866667
-0.115133333
-0.086733333
-0.424533333
-0.195633333
-0.596333333
-0.343733333
-0.217966667
-0.125533333
-0.0323
-0.227533333
-0.0574
-0.2868
-0.2463
-0.098133333
-0.273333333
-0.033566667
0.099166667
-0.123333333
-0.059033333
-0.413633333
-0.3561
0.0306
-0.3334
-0.245533333
-0.152933333
-0.201933333
-0.0803
0.316533333
-0.115666667
-0.135133333
-0.321433333
-0.3737
-0.234833333
-0.248533333
0.606766667
-0.147066667
-0.120933333
-0.313766667
-0.133433333
-0.487866667
-0.169033333
-0.107133333
-0.3247
-0.049033333

-0.190433333
-0.246533333
0.1647
0.319366667
0.4013
0.298466667
0.258033333
-0.391533333
0.2149
0.187033333
-0.1587
-0.102833333
0.0686
-0.080266667
0.269366667
0.003633333
0.083033333
-0.095066667
0.2033
0.0424
0.608466667
0.204566667
0.180966667
0.5882
-0.287233333
0.220833333
-0.0513
0.194666667
0.0787
0.1491
-0.2974
0.434066667
0.657966667
-0.024566667
0.2676
0.385733333
0.137133333
-0.1206
0.487133333
0.110066667
0.296033333
0.0449
0.236166667
0.421233333
0.145933333
0.2004
0.460266667
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0.007866667
0.060566667
0.0825
0.2799
0.286533333
0.1551
0.280033333
-0.2453
-0.050166667
0.2689
0.0064
0.078033333
0.210733333
0.193033333
0.208233333
0.0206
0.0827
-0.0658
0.4054
0.240666667
0.3488
0.1029
0.0023
0.3722
0.039866667
0.134766667
-0.0797
0.278533333
0.2111
0.142033333
0.255266667
0.3134
0.224933333
0.3131
0.311433333
0.310166667
0.262066667
0.6416
0.115733333
0.027133333
0.240266667
0.2016
0.193566667
0.313833333
0.171433333
0.145533333
0.5015
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IERS

JUN
ZNF716
LOC647349
LOC653496
PCGF1
LOC644743
KBTBD9
MAGEA10
KLHL21
E2F6
TMEMO9B
C100rfa7
GYPC
TOM1L1
UBE2E2
PLEKHB2
KLHL24
ANXAS8
ATG12
PARP14
FTHL16
FAM62B
NAT13
GEM
FAM113B
LOC644132
SULT1A3
CENTG3
SLC25A22
DVL3
FBXL11
CPEB4
SEC22A
CDC42EP2
C3orf37
CHPF2
FBXL7
CT45A1
RUSC2
LOC100132805
LRRC20
RTCD1
LOC728188
FLJ40504
MOBKL2C
LOC653820

0.2454
0.109233333
-0.191366667
0.0135
0.009333333
-0.416933333
-0.315733333
-0.236066667
-0.555966667
0.109433333
-0.010766667
-0.308066667
-0.012966667
-0.463
-0.193066667
-0.237366667
-0.160166667
-0.405566667
-0.3089
-0.066733333
-0.502733333
-0.9652
-0.204733333
0.060066667
-0.138966667
-0.153566667
-0.1497
-0.256
-0.078666667
-0.037466667
0.0307
0.0452
0.145566667
-0.287033333
0.051966667
0.041

-0.2305
-0.344966667
-0.025766667
-0.0313
-0.0916
-0.1576
-0.471
-0.096166667
-0.078966667
-0.156933333
0.1056

-0.107866667
-0.686333333
-0.054233333
-0.192066667
-0.1593
-0.294933333
-0.106466667
-0.194933333
-0.253566667
-0.281
-0.0852
-0.179466667
-0.1448
-0.228133333
-0.397933333
-0.338133333
-0.0101
-0.6516
-0.283633333
-0.318333333
-0.3136
-0.229
-0.2528
-0.246166667
-0.258533333
-0.093433333
-0.275233333
-0.4235
-0.271333333
-0.1588
-0.264766667
-0.0913
-0.204533333
-0.1951
0.033766667
-0.059066667
-0.349966667
-0.265366667
0.063066667
-0.116466667
-0.1851
-0.209033333
-0.061133333
-0.2189
0.233466667
-0.233433333
0.033966667

-0.130366667
-0.909733333
-0.295833333
-0.118033333
-0.122766667
-0.225866667
0.0932
-0.0548
-0.116
-0.404533333
-0.2762
-0.3351
-0.2965
-0.004466667
-0.2641
-0.201733333
-0.130966667
-0.230933333
-0.345533333
-0.133933333
-0.0952
-0.485566667
-0.2616
-0.430966667
-0.1936
-0.1369
-0.442733333
-0.157666667
-0.0808
-0.3247
-0.276
-0.072266667
-0.179066667
-0.200666667
0.0618
-0.267566667
-0.316366667
-0.274533333
-0.391966667
-0.078266667
-0.2718
-0.189266667
-0.214866667
0.065666667
0.128633333
-0.215366667
-0.516566667

0.531666667
0.235333333
0.229666667
0.367633333
0.342333333
0.027666667
0.1616
0.2095
-0.1323
0.339066667
0.312266667
0.039866667
0.325233333
0.023666667
0.1419
0.0804
0.342766667
-0.112833333
0.290433333
0.274
-0.081866667
-0.6228
0.0753
0.291966667
0.088466667
0.350133333
0.224366667
-0.133466667
0.320433333
0.139

0.2852
0.525566667
0.4037
0.1328
0.470866667
0.344033333
0.075133333
0.0584
0.285233333
0.424633333
0.253233333
0.0991
0.055866667
0.219633333
0.407166667
0.225266667
0.3869

0.242233333
-0.51
0.240133333
0.187
0.390066667
-0.0651
0.352
0.227566667
0.2268
0.003733333
0.2013
0.087566667
0.2671
0.1615
-0.0212
0.188033333
0.351133333
-0.0074
-0.026633333
0.142433333
-0.001533333
0.186133333
0.063333333
0.2169
0.096233333
0.030633333
-0.0308
0.116233333
0.036766667
0.299533333
0.098866667
0.259466667
0.1503
0.173433333
0.326566667
0.2842
0.0333
0.079066667
0.4459
0.156466667
0.116733333
0.182466667
0.1593
0.1659
0.5419
0.072166667
0.199433333



LOC399959
HGS
SULT1A4
DAGLB
SLC25A28
LOC650369
FAM18B
EIF1
MRPS18B
CDR2

MSL2
IFFO1
TBCCD1
TOMM34
ZNF275
LOC729009
LHFP
ADORA2B
Cllorfd6
LARP4
QTRTD1
AVPI1
TRMT1
DUSP4
UBXN7
Cl60rf48
AKAP11
ZNF148
BANF1
GABPB2
SEL1L3
METTL11A
HIST1H2B)
KIAA1345
MGMT
PLD1
NHP2L1
PVT1
ZNF792
OSGIN2
ADAM15
RAB11FIP5
LONRF1
ERMP1
LOC642567
PLCL2
LOC100132774

-0.2285
-0.005566667
-0.370366667
-0.302266667
-0.0249
-0.062466667
-0.178466667
-0.0429
-0.266366667
0.041266667
-0.085466667
-0.176633333
-0.0778
-0.102166667
-0.013966667
-0.985766667
-0.067966667
-0.2154
-0.176033333
-0.010466667
0.0083
-0.0675
-0.0758
0.0643
-0.262166667
-0.199533333
-0.1793
-0.242733333
0.085366667
0.0867
-0.614633333
-0.0054
0.176933333
-0.139066667
-0.5291
-0.313466667
0.212366667
-0.010833333
-0.128566667
-0.0657
0.073633333
-0.113133333
-0.020633333
-0.292866667
-1.031166667
-0.0031

0.0381

-0.1963
-0.299766667
-0.5436
-0.1348
-0.232033333
-0.0779
-0.0306
-0.2015
-0.086366667
0.012866667
-0.106966667
-0.326866667
-0.102633333
-0.369733333
-0.288533333
-0.3641
-0.234333333
-0.243666667
-0.291233333
-0.062433333
-0.137733333
-0.5353
-0.0537
-0.334466667
-0.1553
-0.111633333
-0.308166667
-0.2778
-0.159366667
-0.0216
-0.566033333
-0.110566667
-0.091166667
-0.228366667
-0.363633333
-0.1841
-0.216366667
-0.102366667
-0.1054
-0.1653
-0.370133333
-0.298733333
-0.4624
-0.268466667
-0.256766667
-0.0555
0.012433333

0.0267
-0.1944
-0.044466667
-0.406766667
-0.352966667
-0.075933333
-0.2126
-0.455833333
-0.2449
-0.108233333
-0.294933333
-0.293466667
-0.1867
-0.1439
-0.217533333
-0.342133333
-0.364933333
-0.065066667
-0.184666667
-0.131733333
-0.238366667
-0.501466667
-0.2916
0.0342
-0.061966667
-0.236233333
-0.029766667
0.014533333
-0.2104
-0.2826
-0.045
-0.155766667
-0.199866667
-0.240866667
-0.271
-0.058333333
-0.214266667
-0.243933333
0.2027
-0.155866667
-0.255866667
-0.242066667
-0.402533333
-0.233166667
-0.5102
-0.177466667
-0.456566667

-0.1042
0.2146
-0.207433333
0.087666667
0.1944
0.411833333
0.242733333
0.2278
0.110866667
0.5539
0.2064
0.186833333
0.163533333
0.231733333
0.356666667
-0.557533333
0.278733333
0.2705
0.297233333
0.260666667
0.363533333
0.086866667
0.1506
0.385166667
0.117866667
0.099466667
0.011466667
0.3334
0.263533333
0.411
-0.3856
0.253233333
0.316833333
0.271733333
-0.080366667
0.073733333
0.323133333
0.375

0.2996
0.317766667
0.213433333
0.294366667
0.2108
0.012066667
-0.763133333
0.329966667
0.186866667
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0.1587
0.1569
0.025866667
0.1674
0.142966667
0.163833333
0.1846
0.072366667
0.215333333
0.220866667
0.173566667
-0.0051
0.295733333
0.168933333
0.1109
0.0771
0.0018
0.097166667
0.115033333
0.3478
0.165566667
-0.0802
0.328966667
0.136466667
0.176533333
0.258333333
0.269666667
0.072366667
0.235766667
0.260966667
-0.0044
0.333966667
0.3737
0.106466667
-0.059466667
0.1805
0.198933333
0.241433333
0.2817
0.1792
0.038633333
0.0013
-0.0617
-0.012433333
0.179933333
0.248966667
0.385433333
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ZFAND2A
FYCO1
Cbh81
EIF1AX
GLIPR1
LOC643977
VEGFA
CD33
SCML1
TBC1D23
DIABLO
LOC390557
CGl-96
TMEM199
STXBP6
LOC645969
LOC400879
LOC652773
POLA2
VLDLR
SDHALP1
ZNF215
USP36
RRP8
SLCOA1
ATP1B3
CNBP

AFP
ANKRA2
SLC25A15
NOTCH2NL
NBL1
GRPEL1
COoTL1
FHL3
BAGALT4
TRAK1
DHFRL1
PIK3CB
HPRT1
RGS10

FAS

RDH5

EID3
MT2A
DOCK10
DHDDS

-0.079433333
-0.318266667
-0.1467
-0.132933333
-0.1079
-0.482966667
-0.3325
-0.1556
0.204733333
-0.0559
0.029366667
-0.362033333
0.143233333
0.043933333
-0.020033333
0.168766667
0.0567
0.012166667
-0.046266667
-0.549966667
0.039366667
0.076
-0.141833333
0.113566667
-0.0585
0.175466667
-0.080366667
0.040066667
-0.649566667
0.056533333
0.1485
0.0125
0.194133333
-0.156633333
-0.030766667
-0.0193
-0.362933333
-0.536566667
-0.078833333
-0.007566667
-0.073466667
0.100866667
-0.168433333
-0.057166667
0.120733333
-0.1352
-0.0467

-0.1353
-0.2415
-0.360733333
-0.071166667
-0.4513
-0.187633333
-0.300333333
-0.199133333
-0.299433333
-0.229933333
-0.1428
-0.300866667
-0.022166667
-0.0471
-0.045133333
-0.112233333
-0.1514
-0.060633333
0.029733333
-0.489433333
-0.061033333
-0.250466667
-0.0817
-0.1136
-0.1358
-0.263666667
-0.105066667
-0.195466667
-0.294866667
-0.1419
0.056166667
-0.0534
0.0715
0.079033333
-0.196766667
-0.3278
-0.348133333
-0.189166667
-0.167233333
-0.2268
-0.0595
-0.054133333
-0.307033333
-0.2827
0.008966667
-0.1679
-0.232166667

-0.4465
-0.2192
-0.1661
-0.0425
-0.1704
-0.0384
-0.317866667
-0.445533333
-0.0866
-0.125466667
-0.300366667
-0.156733333
-0.2564
-0.3505
-0.193366667
-0.126566667
-0.153766667
-0.187333333
-0.086233333
-0.114433333
-0.401966667
-0.193433333
-0.153266667
-0.2258
-0.221266667
-0.185333333
-0.3062
-0.340866667
-0.2262
-0.3446
0.057133333
-0.180133333
-0.083933333
-0.026033333
-0.151033333
-0.306133333
-0.189833333
-0.265533333
0.0312
-0.121233333
0.107866667
-0.378466667
0.036233333
-0.2869
-0.079333333
-0.244233333
-0.169566667

0.291233333
0.0292
0.1873

0.254466667

0.041733333

0.055666667
0.0487

0.151266667

0.497866667
0.4279
0.3393

0.030933333

0.450233333

0.252066667

0.341733333
0.3648

0.390133333

0.369966667

0.404833333

-0.327066667
0.3606

0.209933333
0.3908

0.329033333
0.1511

0.480766667

0.211033333
0.3245

-0.284633333

0.284433333
0.3901
0.3647

0.628333333

0.220766667
0.2726

0.255733333

-0.036633333
-0.239466667

0.279633333

0.270366667
0.2128

0.384466667

-0.044333333

0.256166667

0.338733333

0.123966667
0.1865

0.164466667
0.138233333
0.046066667
0.333733333
0.1133
0.2162
0.031666667
0.024733333
0.297233333
0.102633333
0.077433333
0.116633333
0.322633333
0.196
0.259166667
0.237833333
0.207266667
0.203633333
0.161733333
-0.041166667
0.1125
0.241266667
0.035366667
0.258633333
0.199933333
0.156933333
0.198666667
0.175566667
0.068633333
0.146633333
0.416066667
0.160066667
0.268666667
0.263666667
0.1484
0.006966667
0.170566667
0.208766667
0.1839
0.1447
0.358333333
0.278933333
0.193766667
0.041166667
0.429233333
0.268833333
0.1012



IKBKG
ACOT9
RNF220
NAP1L4
TNFSF9
TLE1
LOC728006
BMP4
SLC38A1
KIAAO564
C220rf25
AP3S1
TAF1D
GTF2E1
JUNB
KEAP1
LOC643272
MKRN2
SERPINI1
SMPD1
GPRASP2
RPUSD1
TIMP2
Cllorfl7
NUDT15
CCNL1
TRIM11
NRGN
SLC35E4
GSK3B
YRDC
C19orf21
CCDC136
SEC61A1
RUNX1
LOC653515
VPS25
MGST1
TRIM68
ARPC1B
LOC642755
OR51B4
PHC3
LCMT1
C50rf37
ZNHIT6
dJj341D10.1

-0.172266667
0.0417
-0.069566667
-0.021933333
0.033
-0.103466667
-0.408433333
-0.235333333
-0.1432
-0.0624
-0.240066667
-0.114866667
-0.443733333
0.026433333
-0.057066667
0.048433333
0.0125
-0.082766667
-0.286266667
-0.475066667
-0.3181
0.187433333
-0.322666667
-0.334166667
-0.000133333
0.016333333
0.009133333
0.0201
0.075633333
-0.0139
0.1493
-0.196966667
-0.248933333
-0.179866667
0.0738

-0.03
0.068833333
-0.171933333
-0.169533333
-0.223233333
-0.303133333
-0.369266667
0.058333333
-0.1435
-0.1081
0.043666667
0.140333333

-0.369366667
-0.129966667
-0.073066667
-0.082833333
-0.109433333
-0.156766667
-0.204
0.065833333
-0.1947
-0.048
-0.421033333
-0.074933333
-0.093066667
-0.106433333
-0.400733333
-0.244433333
0.281733333
-0.162666667
-0.462433333
-0.380866667
-0.319333333
-0.1253
-0.361366667
-0.281333333
0.0682
0.031833333
-0.072633333
0.166433333
-0.1521
-0.242266667
-0.104366667
-0.0592
-0.337533333
-0.260566667
-0.309033333
-0.2095
-0.1948
-0.3445
-0.2396
-0.5132
-0.258933333
-0.306566667
-0.2109
-0.341833333
-0.041
-0.0892
-0.1267

-0.245933333
-0.1664
-0.143066667
-0.2175
-0.373233333
-0.167533333
-0.109166667
-0.154566667
-0.378033333
-0.312433333
-0.255666667
-0.157566667
-0.2776
-0.291433333
0.0079
-0.3354
-0.091766667
-0.254866667
-0.234333333
-0.2016
-0.158366667
-0.327266667
-0.1612
-0.392266667
-0.498233333
-0.2714
-0.124466667
-0.033233333
-0.2413
0.0171
-0.1787
-0.1521
-0.236733333
-0.3675
-0.507633333
-0.403466667
-0.097233333
-0.207366667
-0.4538
0.015033333
-0.021366667
-0.389166667
-0.138533333
-0.189933333
-0.225733333
-0.146466667
-0.164933333

-0.0196
0.334866667
0.303633333

0.2513
0.260033333
0.3293
0.030933333
0.297133333
0.122033333
0.191533333
0.1305
0.312433333
0.015033333
0.3481
0.4226
0.2008
0.3129
0.288566667
-0.008166667
-0.069266667
0.021433333
0.361433333
0.0667
-0.084333333
0.3289
0.436633333
0.4373
0.3239
0.384266667
0.231766667
0.4463
0.2035
0.008066667
0.0114
0.1409
0.1973
0.173333333
0.037

0.1091
0.0779
0.170366667
-0.035933333
0.407733333
0.174233333
0.2892
0.435333333
0.518666667
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0.129166667
0.216566667
0.1959
0.1495
0.215333333
0.160566667
0.088466667
0.2871
0.1035
0.199266667
-0.1005
0.125566667
0.117533333
0.1593
0.020966667
0.051966667
0.441433333
0.141566667
0.0422
-0.179133333
0.1099
0.0954
-0.058
0.105366667
0.307333333
0.1174
0.1765
0.325966667
0.204833333
0.2229
0.268233333
0.2193
0.047466667
0.0545
0.0059
0.0719
0.295666667
0.1618
0.075166667
-0.043866667
0.021466667
0.0658
0.093633333
0.0839
0.2036
0.227366667
0.198033333
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ST6GALNAC4A
POLR3G
SNORA45
C13orf27
Cl60rf87
SP110
TALDO1
SNRPC
C90rf119
NRIP3
ZBTB25
XPOT
SELM

DEXI
REPS2
LOC441455
M6PRBP1
AURKAPS1
PPME1
C220rf28
1QCG
ZCCHC9
ZBTB17
IFI35
LOC399491
C200rf24
HPS1
ABCC2
SETD4
SLC37A3
EFHD2
FNDC3A
INSIG2
HSPA13
LOC440160
VAMP7
PUS1
LOC730994
DCUN1D3
CLDN20
ZMYM6
ASAP1
CCDC58
SH2D5
ACOX2
FLJ10374
RGOMTD1

-0.385166667
0.189033333
0.2184
0.119066667
-0.145566667
-0.457266667
-0.429866667
-0.1259
-0.361333333
-0.0338
-0.1791
-0.097566667
-0.4454
-0.3864
-0.121666667
-0.3544
-0.358
-0.073433333
0.025033333
-0.0609
-0.3781
-0.244566667
-0.302366667
-0.9258
0.065933333
-0.039166667
-0.0828
-0.437966667
-0.090866667
-0.0488
0.134933333
-0.273766667
-0.383833333
-0.259266667
-0.140733333
-0.268666667
-0.026033333
-0.4997
-0.1558
-0.0615
-0.606266667
0.093366667
0.100133333
0.106233333
-0.326066667
0.006466667
-0.1874

-0.2678
-0.037566667
-0.161733333

-0.0018

-0.2362

-0.0427

-0.3818

-0.0504

-0.2065
-0.328933333
-0.244633333

-0.2986

-0.363
-0.153833333
-0.073466667

-0.4234

-0.1356
-0.174333333

0.014866667
0.0736

-0.2698
-0.314466667
-0.068966667

-0.3698
-0.071766667

-0.2394
-0.211633333
-0.302633333

-0.1235

-0.14
0.088666667
-0.193566667

-0.2946
-0.130033333
-0.315466667

-0.3671
-0.060966667
-0.310966667
-0.136566667
-0.180566667
-0.340466667
-0.116233333
-0.027033333
-0.259833333
-0.065366667
-0.006766667
-0.030966667

-0.096
-0.156933333
-0.3155
-0.1946
-0.190233