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ABSTRACT

Comprehensive enhancer discovery is challenging because most enhancers,
especially those affected in complex diseases, have weak effects on gene expression.
Focusing on mapping entire enhancer atlas of a gene regulatory network with improved
enhancer discovery efficiency, we dissected the hierarchy in a network and divided the
genes into two categories, the core transcription factors and the peripheral genes. Different
strategies were designed based on their distinct regulation patterns. Our dynamic network
modeling revealed that nonlinear enhancer-gene regulation during cell state transitions can
be leveraged to improve the sensitivity of enhancer discovery. Guided by the modeling
results, we conducted a mid-transition CRISPRi-based enhancer pool screen to map core
enhancer of the core transcription factors, utilizing human embryonic stem cell to definitive
endoderm differentiation as a dynamic transition system. The screen discovered a
comprehensive set of enhancers (4 to 9 per locus) for each of the core endoderm lineage-
specifying transcription factors, including many enhancers with strong effects during cell
state transition but weak to moderate effects in post-transition. To map peripheral
enhancers of peripheral genes in the endoderm gene regulatory network, we performed a
genome-scale single-cell perturb-seq enhancer screen with multiple enhancer perturbations
in each cell. In total, we identified more than 300 regions (including ~100 promoters and
~200 enhancers), perturbing which will significantly decrease target peripheral genes’
expression. Together, our gene regulatory network hierarchy concept and dynamic
network-guided enhancer screens provide generalizable strategies for sensitive and more
comprehensive enhancer discovery, applicable in both normal and pathological cell state

transitions.
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INTRODUCTION

Gene regulation and gene regulatory network

Gene regulation is a highly intricate and dynamic process that controls the
expression of genes in cells. It involves a complex crosstalk between proteins, cis-
regulatory elements (CREs) of DNA, and other molecules to precisely tune gene
expression'2. The regulation of genes is essential for diverse biological processes such as
development, tissue homeostasis, immune responses, and adaptation to environment
changes.

Gene regulation can occur both at the transcriptional and post-transcriptional
levels®*”7. The transcriptional regulation is a level of regulation influences the initiation of
transcription, the process of synthesizing RNA from DNA, and it involves mechanisms
operating both on local chromatin and in 3D space. One of the key components of
transcriptional regulation is transcription factors (TFs). TFs are proteins that bind to
specific DNA sequences known as transcription factor binding sites (TFBS), which can be
found in promoters, enhancers, and other CREs. TFs can activate or repress gene
expression by recruiting or blocking the assembly of the transcriptional machinery at the
gene's core promoter region through different cofactors®®. Most of the TFs are thought to
activate gene expression through recruiting coactivators like Mediators, histone
acetyltransferases p300/CBP and other general transcription factors®!2. In addition to
promoters, other CREs such as enhancers and insulators can also play important roles in
transcriptional regulation. CREs can be located far from the gene they regulate but still be
able to interact with the promoter through DNA looping!*!3. They contain specific TFBS

that allow lineage specific TFs to modulate gene expression in a spatiotemporal-specific



manner during development!®!8, The packaging and the three-dimensional of DNA
conformation will also influence on the gene expression. The compaction of chromatin
structure can restrict or facilitate the accessibility of TFs to regulatory elements. For
example, ATP-dependent chromatin remodeling complexes of the SWI/SNF family
relocate nucleosomes to increase the accessibility of TFs to regulatory elements during the
gene activation'®?°, The three-dimensional of DNA conformation will affect the spatial
proximity between the enhancers and promoters to affect gene expression®'-3,
Modifications to histone proteins like acetylation, methylation, ubiquitylation and

29-32 as well as DNA methylation®3-* can influence the

otherwise chemically modification
gene expression. The interaction faces provided by these modifications provide different
binding affinities for protein complexes (Fig.1). In contrast to acetylation by p300/CBP
and other histone acetyltransferases (HATs), which can facilitate gene expression,
Polycomb complex mediated H3K27 tri-methylation (H3K27me3) can silence gene

expression at later development stages and differentiation as one of the repression

mechanisms32-37,

a




Figure 1. Histone modifications provide interaction face for protein binding. a, The schematic of correct combination
of histone modifications provides interaction face necessary for corresponding protein recruitment. b, The schematic of
different combinations of histone modifications that could affect the binding affinity between the protein and DNA (Plots
are partially generated by using biorender).

The post-transcriptional regulation is a level of regulation that influences RNA
maturation through several steps. Two important mechanisms of post-transcriptional
regulation are alternative splicing and RNA stability. 1) Alternative splicing: Alternative
splicing is a process in which different combinations of exons are included or excluded
from the mRNA, resulting in the production of multiple mRNA isoforms from a single
gene. This process substantially expands the diversity of protein isoforms that can be
generated from a single gene. For example, the Dscam gene in fruit flies contains multiple
clusters of alternative exons that can be selectively included or excluded during splicing?®.
Dscam potentially have 19,008 different extracellular domains linked to one of two
alternative transmembrane segments, resulting in 38,016 isoforms*3°, 2) RNA stability:
Post-transcriptional regulation also involves the modulation of RNA stability. Regulatory
molecules such as microRNAs can bind to specific mRNA molecules and either inhibit
their translation or promote their degradation**-*?, This post-transcriptional regulation plays
a crucial role in fine-tuning gene expression levels. An example is the let-7 microRNA, a
conserved microRNA family that plays important roles in developmental timing and cell
fate determination. It is involved in regulating the transition from pluripotency to
differentiation during embryonic development®-.

The gene regulation is not limited to the regulation of a single gene’s expression.
Due to the existence of interactions among proteins, CREs and other regulatory molecules
that govern gene expression, they collectively form a complex network of regulatory
relationships’#6-#%. This intricate web of interactions controls the timing and dosage of gene

activation or suppression within a cell or organism, commonly referred to as a gene



regulatory network (GRN). Like gene regulation, there are also two types of GRN:
transcription regulatory networks and post-transcription regulatory networks’. In this thesis,
I focus on GRNs involved in the gene regulation at the transcriptional level. Key
components of GRNs at the transcriptional level usually include genes(proteins) and CREs.
In a GRN, genes(proteins) act as nodes, while the regulatory interactions between genes
are represented as edges’*’. These interactions can be hierarchical or form intricate
feedback loops, creating a dynamic and interconnected system. The structure and dynamics
of GRNs determine the overall gene expression patterns and cellular behaviors.

GRNs have a hierarchical organization, where core regulator genes (usually TFs)
control the expression of downstream target genes (peripheral genes) (Fig.2a) and have a
central role in cell fate determination and tissue development. In contrast, peripheral genes,
which are the downstream of core TFs, usually perform the necessary functions of the cell
once its fate is set*”. GRNSs often contain feedback loops, where the expression of one gene
is influenced by another gene within the network, and vice versa. Feedback loops can be
positive (amplifying the signal) or negative (dampening the signal), contributing to
robustness, stability, and fine-tuning of gene expression*’. These feedback loops can
further form more complex modules. Examples include feed-forward loops, where one
gene regulates another gene and both regulate a third gene, autoregulation loops, where
one gene can self-regulate itself, and mutual inhibition loops, where two genes inhibit each
other's expression*’ (Fig.2b). GRNs also integrate signals from various sources, such as
external stimuli, signaling pathways, and cellular context, to orchestrate appropriate gene
expression responses. Multiple regulatory inputs are integrated at different levels within

the network to ensure precise control of gene expression.
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Figure 2. The hierarchy and feedback loops in the gene regulatory networks. a, The schematic of hierarchy in a
GRN. Core TFs form the core circuit of a GRN and coregulate the expression of downstream peripheral genes. b, The
schematic of feedback loops in a GRN. A, B and C represent three different genes in a GRN. In the feed-forward loop,
A activates B and C, and B activates C. In the autoregulation loop, the gene can activate itself. In the mutual inhibition
loop, A represses B and B represses A.

In summary, GRNs represent the intricate systems of interactions among genes and
regulatory molecules that control gene expression. Studying GRNs has significant
implications in understanding the complex regulatory mechanisms underlying biological
systems such as developmental biology, systems biology, synthetic biology, and medicine.
Disruptions or dysregulation of GRNs can lead to diseases, including cancer,
developmental disorders, and neurodegenerative conditions. By unraveling the regulatory
relationships within GRNs, researchers can identify key genes, signaling pathways, and

potential therapeutic targets for intervention and treatment strategies.

Enhancer, the bridge between genes in gene regulatory networks
An enhancer is a specific type of DNA sequence or CREs that allow the binding of
specific transcription factors and other regulatory molecules to create DNA-protein

complexes to regulate the activity of gene expression. Therefore, enhancers are pivotal



components within GRNs, serving as vital bridges that connect different genes together.
Enhancers have been further proved to associate with several histone markers, including
but not limited to H3K4 mono-methylation (H3K4mel) and H3K27 acetylation
(H3K27ac)>*-34, Similar to the hierarchical organization in the gene level of a GRN,
hierarchy also exists in the enhancer level. Enhancers can also be classified into two
categories based on their endogenous activity and position of the genes they regulate in the
network: Core enhancers, the enhancers of core TFs that have a global impact in cell fate
determination and tissue development, and peripheral enhancers, the enhancers of

peripheral genes that have little or no global impact in cell fate determination and tissue

development® (Fig.3).
Core Enhancers Peripheral Enhancers
A AP m — AT Genea

Core TF Peripheral gene

Figure 3. The relationship between core enhancer and core TF, peripheral enhancer and peripheral gene. Core
enhancers are enhancers that regulate core TFs in a GRN. Peripheral enhancers are enhancers that regulate peripheral
genes in a GRN.

While some enhancers are located with a few thousand base pairs (bps) of their
target genes, others are located at a distance up to millions of bps away. Chromatin loops
formed in 3D space enable these distal enhancers to interact with their cognate promoters.
One of the prevalent looping models to explain the distal enhancer-promoter interaction is
the cohesin-mediated loop extrusion model?'-?%°5-3% In this model, cohesin extrudes
chromatin through its tripartite ring until reaching CTCF boundaries that impede its activity

and form a DNA loop to bring distal enhancers into spatial proximity to promoters (Fig.4).



Despite their spatial separation, enhancers can exert powerful effects on gene
expression by interacting with specific transcription factors and other regulatory proteins.
When a transcription factor binds to an enhancer, it can enhance or increase the
transcriptional activity of its target gene(s). This process involves the recruitment of
additional proteins and the formation of a protein complex, like transcriptional machinary,
which ultimately leads to the activation of gene transcription®’(Fig.4). Enhancers could
exert their influence regardless of their orientation to the gene they regulate®. They can be

upstream, downstream, within introns, or even within other nearby genes®’.
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Figure 4. The cohesin-mediated loop extrusion model. Enhancer can be distal from the gene it regulates. Cohesin can
bind to chromatin and extrudes DNA to relocate distal enhancer into spatial proximity to target gene for expression
regulation.

Enhancers are highly modular and versatile in nature$>%3. They can function across
different cell types and developmental stages, controlling the precise spatial and temporal
patterns of gene expression. These precise spatial and temporal patterns of gene expression
are crucial for proper development and cellular differentiation and are precisely fine-tuned

through the cooperation of enhancers and genes within the regulatory network®*%>. These



enhancer-gene interactions are dynamic and adaptable, responding to various signals and
environmental cues to ensure the appropriate gene expression patterns are achieved. By
integrating multiple enhancers and their interactions, gene regulatory networks create a
complex and interconnected web of regulatory relationships that coordinate the functioning
of genes across various biological processes. The specificity and effectiveness of enhancers
in regulating gene expression are determined by the presence of specific motifs, that are
recognized by transcription factors®®7. The combination and arrangement of these binding
sites within an enhancer dictate its ability to interact with transcription factors and modulate

specific gene expression (Fig.5).
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Figure 5. Enhancers and transcription factors together regulate the spatiotemporal-specific gene expression in
different cell types. The schematic of the combination of different enhancers and TFs in different cell types to regulate
the expression of the same gene in a spatiotemporal-specific manner.

Together, enhancers act as crucial intermediaries within gene regulatory networks,
connecting genes and facilitating their precise regulation. Through their interactions with

transcription factors and other regulatory molecules, enhancers contribute to the dynamic



control of gene expression, enabling the development, differentiation, and proper

functioning of cells and organisms.

Enhancers and development

Enhancers play a fundamental role in the field of developmental biology through
driving the intricate processes of cellular differentiation and organismal development. By
exerting precise control on gene expression patterns, enhancers contribute to the formation
of distinct cell types, tissues, and organs during embryonic development®+63,

Enhancers contribute to the exquisite regulation of developmental processes by
interacting with lineage-determining TFs and other regulatory proteins. These interactions
help determine the cells’ fate, as well as their subsequent differentiation and
specialization®*%. Through the dynamic interplay between enhancers and genes, specific
developmental pathways are activated, signaling cascades are initiated, and intricate
morphological changes occur®*%. Furthermore, enhancers exhibit a remarkable degree of
cell-type specificity. Different enhancers may be active in distinct cell populations or stages
of development, allowing for the diversification of gene expression profiles and the
emergence of specialized cell types (Fig.5). This specificity ensures the precise
orchestration of developmental events and the establishment of intricate tissue
architectures.

In early embryogenesis, enhancers are crucial for establishing the body plan of an
organism. They control the precise spatial and temporal expression patterns of genes that
guide the formation of the anterior-posterior axis, dorsal-ventral axis, and other body axes.

Enhancers, like retinoic acid response elements (RAREs), regulate the expression of HOX



genes, which are responsible for specifying the identity and positioning of different body
segments®-73 |

During organogenesis, enhancers are instrumental in directing the development of
specific organs and tissues. For example, in the vertebrate limb development, enhancers
control the expression of genes involved in limb patterning, growth, and digit formation’*
7. One of the most famous enhancers that regulate limb development is an enhancer of
Sonic Hedgehog Signaling Molecule (S44) named ZPA regulatory sequence (ZRS). Shh is
the key of limb patterning’®. ZRS locate in intron 5 of the Lmbrl gene and is 1 Mbp from
the target gene Shh'>73. Single nucleotide mutation in ZRS can cause preaxial
polydactyly’37>. There are more than 200 limb enhancers by computational prediction’s.
These enhancers ensure the precise spatial and temporal activation of genes that drive limb
bud outgrowth and the establishment of limb polarity.

In neural development, enhancers also play a critical role in specifying different
neuronal cell types and establishing neuronal connectivity in the brain®-78°. Enhancers
that regulate the expression of transcription factors PAX1 govern the neuron specification
and development populations®'#2. Epigenetic state of enhancers regulated by the histone
methyltransferase PRDM16 also affects gene expression and neuronal migration patterns
through H3K9mel and H3K4mel®. Activity of these enhancers controls the gene
expression profiles and ensures the correct positioning and generation of accurate number
of cortical neurons in the upper layer of the cortex®?.

Overall, enhancers occupy a central position in developmental biology, acting as
critical regulators of the precise gene expression patterns that drive embryonic

development, cellular differentiation, and the formation of complex tissues and organs.
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Their involvement in establishing body axes, guiding organogenesis and specifying
neuronal cell types highlights the crucial role of enhancers in the intricate processes of
developmental biology. Studying enhancers in the context of developmental biology
provides valuable insights into the molecular mechanisms that govern embryonic
development, tissue morphogenesis and organogenesis. By understanding the roles of
enhancers in regulating gene expression patterns during development, researchers can
uncover the intricate regulatory networks that orchestrate cellular diversity, tissue
patterning, and organ formation during development for the formation of complex

organisms.

Enhancers and disease

Abnormal enhancer activities play a significant role in the context of disease by
contributing to the dysregulation of gene expression patterns. Mutations or alterations in
enhancer sequences or the proteins that interact with them can lead to abnormal gene
expression, resulting in progress of diseases.

One important area of enhancers in disease is their involvement in cancer.
Alterations in enhancer activity can lead to the abnormal activation or repression of genes
involved in cell growth, proliferation and survival. These changes can contribute to the
development and progression of cancer. Oncogenes, which are genes that promote cancer
growth, can be activated by enhancer mutations or changes in the binding of transcription
factors®3>, The first reported case of oncogene mis-regulation as a result of enhancer
dysfunction is the overexpression of c-MYC caused by its relocation to the enhancer region

of the immunoglobulin heavy chain (/GH) locus in Burkitt lymphoma cells®®-%°. Conversely,
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tumor suppressor genes, which normally prevent uncontrolled cell growth, can be silenced
or repressed due to disruptions in enhancer function®. For example, disruption of the super-
enhancer of tumor suppressor gene RCANI.4 can promote the malignancy of breast
carcinoma®. Deletion of RCANI.4-SE“s" which was enriched for consensus sequences
of transcription factor RUNX3, decreased RCAN1.4 expression by over 90%°°.

Beyond cancer, enhancers have been involved in various other diseases. In
neurodevelopmental disorders, enhancer dysregulation can have profound effects on brain
development and function. For example, a point mutation of SHH Brain Enhancer 2 (SBE2)
was identified as disease-causing mutation for Holoprosencephaly, a neurodevelopmental
disorder characterized by craniofacial malformations®!. SBE2 is located 460kb away from
the SHH. The point mutation disrupts the SIX3 binding site, therefore resulting in the
reduction of SHH expression at forebrain®’.

Genome-wide association studies (GWAS) have identified genetic variants that

9295 Qeveral variants associated with

associate with various cardiovascular diseases
enhancers have been functionally validated. For example, rs12190287, a variant located
within a TCF21 enhancer, increases risks for coronary artery disease by altering histone
modification and AP1 factor binding underlying normal TCF21 expression %°. rs6801957,
located in a human-mouse conserved enhancer of SCN54, reduces the enhancer activity in
the cardiac conduct system through disrupting the binding of TBX/TBXS, core regulators
of [insert cardiovascular cell type]®”%%.

Additionally, enhancer dysfunction is relevant in autoimmune disorders, where

aberrant immune responses occur. Studies have shown that more autoimmune disease-

susceptible SNPs locate in immunocompetent cell-specific super enhancers than in protein-
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coding regions®” !9, Hyperactivity or failure of super enhancers in gene clusters encoding
cytokine receptors and cytokines in T cells may lead to the pathogenesis of a set of

autoimmune diseases like theumatoid arthritis®>'°! and systemic lupus erythematosus'%>

104

Furthermore, metabolic disorders such as obesity and type 2 diabetes have been
associated with enhancer dysregulation. Two enhancers of Fto gene have been discovered
in mice that are correlated with transmission of obesity due to the exposure of pregnant
mice to bisphenol A'%. Sequence variants associated with type 2 diabetes and fasting
glycemia have been discovered to be enriched in the clustered islet enhancers that form
physical three-dimensional chromatin domains!'?,

Overall, enhancers have a significant relationship with disease by influencing gene
expression patterns. The examples provided highlight the diverse impact of enhancer
dysregulation across various diseases, emphasizing the importance of understanding
enhancer function in disease contexts. Alterations in enhancer activity or mutations within
enhancer sequences can contribute to the development and progression of various diseases,
including cancer, neurodevelopmental disorders, cardiovascular diseases, autoimmune
disorders, and metabolic disorders. Unraveling the role of enhancers in disease pathology
can shed light on underlying mechanisms and offer potential avenues for therapeutic
interventions. Targeting disease-associated enhancers or the proteins that regulate them
holds promise for restoring normal gene expression patterns and mitigating the impact of

dysregulated gene networks, especially with gene editing tools like CRISPR!?7.

The development of enhancer discovery methods
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It has been over 40 years since the initial discovery of the enhancer element from
the 72bp repeat of the SV40 viral sequence. This element plays a regulatory role in the -
globin gene expression in an orientation-independent and distance-independent manner®,
The evolution of enhancer discovery methods has undergone several generations of
development, progressing from transgenic reporter techniques to next generation
sequencing-based methods, and most recently, the CRISPR-based system. Generally, the
enhancer discovery methodology has followed four major developmental trends: from
transgenic reporter to endogenous context, from low throughput to high throughput, from

descriptive readout to functional readout and from pooled screen to single-cell resolution

(Fig.6).
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Figure 6. The development of enhancer discovery methods. The enhancer discovery methodology has four major
developmental trends: from transgenic reporter to endogenous context, from low throughput to high throughput, from
descriptive readout to functional readout and from pooled screen to single-cell resolution.

Transgenic reporter assay
A transgenic reporter assay is a widely recognized experimental technique in
molecular biology and genetics used to evaluate enhancer activity and predictions'®®. The

setup of an enhancer-reporter in a transgenic reporter assay usually involves linking an
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enhancer DNA sequence to a minimal promoter, followed by a reporter gene (Fig.6). The
reporter gene is carefully chosen for its easily measurable activity, which allows for simple
detection and quantification. Commonly employed reporter genes include -galactosidase
(LacZ), green fluorescent protein (GFP), luciferase, and alkaline phosphatase'®. The
reporter can provide a direct readout of the enhancer activity in an in vivo based system,
like mice, zebrafish, C. elegans. The reporter enables assessment of enhancer activity
through either transient expression or constitutive expression after random integration into
the genome . The spatiotemporal expression pattern of the reporter gene can be further
evaluated using microscopy, staining, and other methods. However, it's important to note
that this method lacks endogenous context and is mostly used for assessing the sufficiency
of the enhancer function in a low throughput manner. To expand the usage of the transgenic
reporter assay, other strategies have been developed, including enhancer-trap-based

110-112

methods and site-specific integration strategies''>!!4. These approaches aim to

enhance the versatility and applications of the transgenic reporter assay.

Cre/loxP mediated enhancer knockout

Cre/loxP-mediated enhancer knockout is a robust genetic technique utilized to
investigate the role of specific enhancer in vivo. This technique involves employing Cre
recombinase and loxP sites to selectively remove enhancer regions in the genome. Cre
recombinase is one of the tyrosine site-specific recombinases (T-SSRs) with a molecular
weight of 38 kDa, produced from cre (cyclization recombinase) gene of bacteriophage
P1!15-120 Tt recognizes a 34 bp DNA fragment known as the loxP (locus of x-over, P1) site

and facilitates the deletion of DNA sequences between two loxP sites'?! (Fig.7). The
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Cre/loxP system allows specific deletion of enhancers in their endogenous context,
enabling the assessment of the enhancer's necessity. However, establishing the Cre/loxP
system in testing models like mice requires locus-specific targeting, making it challenging
to perform enhancer deletions in high throughput manners in vivo. Despite this limitation,
many optimizations have been developed to expand the usage of the Cre/loxP system.

These include the inducible Cre/loxP system!!%120:122-126 tiggye-specific promoters of Cre

lines'?” and combining it with transgenic reporter assay!!3!14,
Cre Cre
—p-EmmmE ) \ . —
L/
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Figure 7. Cre/loxP-mediated enhancer deletion. Two loxP sites need to be inserted at both 5’ and 3’ of the target
enhancer. When the Cre recombinase is expressed in the cell, it will delete the DNA sequences between the two loxP
sites. One loxP site will remain in the genome as a scar.

Next generation sequencing-based chromatin features profiling

With the advancement of various next generation sequencing (NGS)-based
techniques, high-throughput profiling of chromatin features has become more accessible
and informative. Here, I will introduce three types of technologies frequently used for
profiling enhancer chromatin features: DNase-seq/ATAC-seq for chromatin accessibility,
ChIP-seq for protein-DNA interactions and chromatin conformation capture for DNA-

DNA interactions.

1. DNase-seq/ATAC-seq for chromatin accessibility

Chromatin accessibility refers to the ability of chromatin to interact physically with

128

macromolecules, such as proteins'<°. This interaction is influenced by the occupancy and

topological arrangement of nucleosomes and other chromatin-binding factors'?3.

Nucleosome organization varies significantly across the genome. In regions of
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heterochromatin, nucleosomes are densely packed, limiting the binding of TFs to DNA.
On the other hand, in active regulatory regions like enhancers, insulators, and transcribed
gene bodies, histones are depleted, making the chromatin more accessible to TFs, RNA
polymerase, and other DNA binding factors'?>!3°, As a result, measuring chromatin
accessibility has become a powerful approach for identifying enhancers and other types of
CREs"!.

Taking advantage of the fact that open chromatin allows access to proteins, several
technologies have been developed to measure genome-wide chromatin accessibility,
including Deoxyribonuclease 1 hypersensitive site sequencing (DNase-seq)!3>!33, Assay
for transposase-accessible chromatin using sequencing (ATAC-seq)'**, Micrococcal
nuclease sequencing (MNase-seq)'>> and Nucleosome occupancy and methylome
sequencing (NOMe-seq)!%.

DNase I is an endonuclease that can selectively digest nucleosome-depleted DNA,
whereas DNA wrapped in nucleosomes or tight compacted chromatin regions is not
sensitive to DNase 1. Therefore, the regions showing elevated DNase I cleavage are called
DNase I hypersensitive sites (DHS). Utilizing this feature, the first genome-scale chromatin
accessibility measured by DNase I has been reported with microarrays as readout!®’. Later,
this workflow was adapted to the NGS platform for DNase-seq!**!33(Fig.8a). Cells were
first treated with DNase I. Then cells were lysed and DNA of ideal size for sequencing was
harvested using a second restriction enzyme cutting'3? or direct size selection'3®. The
isolated DNA was then subjected to library preparation for Illumina sequencing.

ATAC-seq, similar to DNase-seq, employs a hyperactive Tn5 transposase to mark

accessible  chromatin  regions and insert Illumina sequencing adaptors
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simultaneously'3*(Fig.8b). Due to Tn5's high efficiency in adaptor insertion and the
combination of DNA fragmentation and adaptor insertion, highly complex ATAC-seq
libraries can be generated using as few as 500 cells'**!38, but usually 10,000-20,000 cells
in ~2h. In comparison, DNase-seq protocols need multiple days with thousands to millions
of cells. Nonetheless, both DNase-seq and ATAC-seq methods yield similar regulatory

information!3%13%,

DNase | s

l !

Size selection . .
- Size selection
Adaptor ligation Amplification
Amplification P
Library generation and sequencing Library generation and sequencing

Figure 8. DNase-seq and ATAC-seq for measuring chromatin accessibility. a. The scheme of DNase-seq workflow.
Chromatin were digested by DNase I based on the accessibility to the enzyme. Fragmented DNA went through size
selection, adaptor ligation and amplification to generate library for [llumina sequencing. b. The scheme of ATAC-seq
workflow. Chromatin were digested by TnS based on the accessibility to the enzyme. Tn5 can add the Illumina
sequencing adaptors to the fragmented DNA at the same time. Fragmented DNA went through size selection and
amplification to generate library for [llumina sequencing (Plots are partially generated by using biorender).

Other methods, such as Micrococcal nuclease sequencing (MNase-seq) and
Nucleosome occupancy and methylome sequencing (NOMe-seq), are also adapted for
chromatin accessibility measurement, providing additional information through different
DNA fragmentation mechanisms. For example, MNase-seq is widely used to isolate
fragments spanning single nucleosomes due to MNase's endonuclease and exonuclease
activity'40-142 while NOMe-seq can capture both accessibility and methylation status of
DNA!36,

In summary, due to the association between enhancers and open chromatin regions,

where the DNA is more accessible to transcription factors and other regulatory proteins,
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the accessibility of the chromatin has been widely used for enhancer prediction and

description*>143,

2. ChIP-seq for protein-DNA interaction

ChIP-seq, an abbreviation of Chromatin immuno-precipitation sequencing, is a
well-developed method for genome-wide profiling of protein-DNA interactions and
epigenetic marks'#. The general workflow involves the initial fixation of cells to stabilize
the DNA-protein/histone complexes. Subsequently, the cells are lysed, and DNA is
fragmented using various methods. Specific antibodies, capable of recognizing the protein
of interest or specific histone modifications, are added to immune-precipitate the
complexes that contain the DNA fragments bound by the proteins or histones. Following
this, proteins are digested using proteinases, leaving the naked DNA available for
amplification and library preparation for sequencing (Fig.9).
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Figure 9. The scheme of ChIP-seq workflow. DNA-protein complexes were stabilized by cross-linking. After fixation,
chromatin was sheared and incubated with antibody recognizing specific TFs or histone modifications. After
immunoprecipitation, DNA-protein complexes were de-crosslinked, leaving the naked DNA alone for amplification and
library preparation for sequencing. Ab: antibody. (Plots are partially generated by using biorender).

As the binding of TFs is essential for enhancers to carry out their regulatory function,
precise mapping of TF binding sites across the genome is pivotal to predict enhancers and
dissect the gene regulatory network!4. With the help of ChIP-seq, certain histone
modifications, like H3K4mel and H3K27ac, have been discovered to be well associated
with enhancer function®’-34, The effective utilization of ChIP-seq enables genome-wide
profiling and prediction of enhancers in different cell types and developmental stages. To
generate high-quality ChIP-seq data, several factors require careful consideration: 1)
Antibody quality. The quality of antibodies is a common concern in experiments that
require their use. Antibodies with high sensitivity and specificity can increase the signal-
to-noise ratio in ChIP-seq experiments, improve downstream peak calling, and avoid non-
specific binding events!**. Antibodies used in ChIP-seq experiments should be validated
through techniques like western blotting or other protein detection experiments. 2) Sample
quantity and quality. A typical ChIP-seq experiment requires approximately 107 cells to
generate sufficient DNA for library preparation. While optimized protocols have reduced

the cell number to ~10° cells in certain contexts!#®

, maintaining an adequate cell quantity
as input material remains crucial for successful ChIP-seq experiments. Additionally, the
quality of samples is as important as other protein-based experiments. The addition of
protease inhibitors, phosphatase inhibitors, and the maintenance of low temperatures
throughout the process are essential to prevent protein degradation and changes in
phosphorylation status. 3) Experimental controls. Various factors, including antibody

specificity, DNA fragmentation bias, and other procedural steps, can introduce systematic

errors in ChIP-seq results'**. Therefore, control experiments are necessary for accurate
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peak calling and quantification in downstream analyses. “Input DNA control” and “non-
specific control” are two commonly used experiment controls. The previous one utilizes
DNA from the cell lysate directly without immunoprecipitation, while the later uses the
IgG as a control antibody for immunoprecipitation. Both controls help reduce biases caused
by uneven DNA sharing, PCR amplification, antibody specificity, and other procedural
steps'¥.

In summary, ChIP-seq has widespread applications in genomics and epigenetics
research, enabling researchers to study transcriptional regulation, histone modifications,

enhancer characterization, and the dynamics of protein-DNA interactions.

3. Chromatin conformation capture for investigating DNA-DNA interaction

Enhancer-promoter spatial proximity plays a crucial role in the regulation of target
gene expression. Assessing this proximity is an important step in profiling and predicting
enhancers, particularly in assigning enhancer-promoter pairs'4¥-132,  Chromatin
conformation capture (3C)-based technologies'>® have made it feasible to measure
genome-wide DNA-DNA interactions'>*.

The fundamental principle underlying 3C-based technologies is the direct
interaction between chromatin regions and proteins. By crosslinking the DNA-protein-
DNA complexes through various methods, the interactions are fixed!3*!3°, Subsequently,
chromatins are digested with restriction enzymes to remove spatially distal DNA regions.
The remaining spatially proximal regions, connected by proteins, are then ligated to form
a single fusion DNA fragment. Through sequencing this newly generated fusion DNA and

aligning it with the original genome positions, interactions between regions can be
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assessed'’®!57(Fig.10a). These 3C-based technologies can be categorized based on the
scale of inspected regions: 3C for assessing the interaction between one region vs another
region (one-vs-one), 4C for one-vs-all, 5C for many-vs-many and Hi-C for all-vs-all
(Fig.10b). For individual enhancer-promoter interaction interrogation, 3C and 4C are the
most frequently used methods, while Hi-C is required for genome-wide DNA-DNA

interaction analysis.
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Figure 10. Chromatin conformation capture for DNA-DNA interaction. a. The scheme of 3C-based chromatin
conformation capture technology workflow. DNA conformations, including DNA loop structures, were stabilized by
cross-linking. After fixation, chromatin was fragmented using restriction enzymes. Fragmented DNA with interactions
were ligated to form 3C library. DNA-protein-DNA complexes were de-crosslinked and naked DNA were used for library
preparation and sequencing. b. categories of 3C-based chromatin conformation capture technologies. The 3C-based
technologies can be divided into different categories based on the scale of inspected regions. 3C for one-vs-one, 4C for
one-vs-all, 5C for many-vs-many and Hi-C for all-vs-all.

Analysis of DNA-DNA interactions generated by Hi-C has identified several
features of chromatin conformation at different resolution: 1) At the megabase level, spatial
compartmentalization of chromatin can be separated into two categories based on

interaction activity, A-type domains with active and open chromatin and B-type domains
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with inactive and more closed chromatin'*8. 2) At the 0.1-1 megabsae level, topologically
associating domains (TADs) have been described as chromatin regions that more
frequently interact within themselves than among other TADs'3%-162. CTCF sites usually
serve as boundaries between different TADs'®?. The TADs structure has been shown to be
consistent with the Cohesin-mediated loop extrusion model?!?%33-38  which can be
measured through other technologies, like Cohesin Chromatin interaction analysis by
paired-end tag sequencing (ChIA-PET)'®* or CTCF ChIP-seq with computational
modeling!®’.

To improve the mapping resolution in Hi-C, the 6-base cutter HindIII'*® in earlier
protocols has been replaced with Dpnll or Nlalll, 4-base cutters that generate fragments in
the hundred bases range, thus increasing the resolution to kilobases®*. For even higher
resolution, the newly optimized Micro-C leverages the endonuclease and exonuclease
activity of MNase used in MNase-seq'**'#? to digest chromatin and reaches to single

166-168

nucleosome resolution . Besides the enzyme choice, cross-linking conditions and

sequencing depth significantly affect the detection of interactions and looping structures
157 One of the limitations of the conventional Hi-C technology is that it requires several
billions of reads to reach 5-10kb resolution?*!3%16° a prohibiting expense despite the
continuously decreasing sequencing cost. However, the recently developed chromatin
conformation capture technology named Hi-C on accessible regulatory DNA (HiCAR) can
achieve 5 kb resolution using less than 10% of the sequencing depth used in Hi-C!"°.

HiCAR employs Tn5 for DNA fragmentation and adaptor insertion'”’, similar to ATAC-

seq!™.
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In summary, chromatin conformation capture technologies, such as Hi-C, Micro-C
and HiCAR have become valuable tools for studying the spatial organization of the genome
and its influence on gene expression and other biological processes. The chromatin
interactions measured by these technologies further enable the comprehensive profiling

and precise prediction of enhancer-promoter pairs.

Functional enhancer screening

Next generation sequencing-based methods for profiling chromatin features can offer a
comprehensive mapping of enhancers. These features include chromatin accessibility, TF
binding, histone modifications, and DNA-DNA interactions, all with high accuracy,
endogenous context, and genome-wide scale. However, it is important to note that these
measurements primarily describe enhancer features rather than functionally validate their
activity. To identify enhancers across the 3-billion-nucleotide human genome in different
cell types, it becomes essential to perform functional screen using transcriptional readout.
This process aids better enhancer identification and the construction of gene regulatory
networks. Here, I focus on STARR-seq, CRISPR-based systems and perturb-seq as
examples to illustrate how transcriptional readout is utilized for functional enhancer

sScreens.

1. STARR-seq
STARR-seq, or Self-transcribing active regulatory region sequencing, was initially
introduced in 2013 by the Stark lab to quantitatively measure enhancer activity throughout

the genome in cells'”'. STARR-seq was developed based on the principle of a transgenic
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reporter assay but incorporated NGS technology, enabling a high-throughput evaluation of
enhancer activity'’"!72, Unlike the traditional transgenic reporter assay, where enhancers
were typically cloned upstream of minimal promoters, the STARR-seq system placed the
enhancers downstream of the GFP reporter but before the polyA signal (Fig.6 and Fig.11).
Consequently, the transcripts of the reporter gene contained the enhancer sequence,
facilitating quantification using NGS platforms (Fig.11). This design allowed thousands of
putative enhancers to be cloned and tested simultaneously. To refine the assessment of
different enhancer strengths, fluorescence-activated cell sorting (FACS) can be utilized,
enabling the segmentation of cells based on GFP intensity. However, similar to the
traditional transgenic reporter assay, enhancers tested with this system lacked the

endogenous context crucial for understanding development and disease progression in
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Figure 11. The scheme of STARR-seq workflow. Putative enhancers were cloned to the 5° of GFP but before the PolyA
to generate putative enhancer plasmid library. Plasmid library then transfected to cells with various ways. GFP positive
cells were harvested for RNA isolation. After reverse transcription (RT), enhancers that can functionally drive GFP
expression were amplified from the cDNA to generate library for sequencing.

Despite being one of the first methods to enable quantitative, high-throughput
functional testing of enhancers, STARR-seq still holds great potential for broader
applications. Nevertheless, this potential was significantly impacted by the emergence of

the CRISPR/Cas system in the same year!’*!73,
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2. CRISPR/Cas system

CRISPR, standing for Clustered Regularly Interspaced Short Palindromic Repeats,
were initially observed in E.coli'’® and later identified in more than 40% of sequenced
bacteria and 90% of archaea'”’. Before becoming widely used genome editing tools, the
CRISPR system was first recognized as a defense mechanism in these microorganisms,
enabling them to memorize and identify specific viral or foreign DNA sequences and
mount an immune response upon subsequent encounters'’®8!. This immune response
involves the utilization of CRISPR-associated (Cas) proteins and CRISPR RNAs (crRNA).
The CRISPR repeat clusters were found to be separated by non-repeating DNA sequences
called spacers!’®. In bacteria, these spacers can be transcribed into short crRNA to guide
the activity of Cas enzymes, which are nucleases that can cleave and deactivate foreign
DNA, thereby blocking horizontal DNA transfer from bacterial plasmids'3>'®3. Following
these discoveries, several critical findings about the mechanism of the CRISPR system led
to the development of the CRISPR genome-editing technology: 1) The discovery of
protospacer-adjacent motifs (PAMs). PAMs were first identified and characterized in the
S. thermophilus during the early stages of CRISPR research!8*. Highly similar sequences

were observed near the spacer sequences'*

, which were named protospacer-adjacent
motifs. The term "protospacer" refers to the specific DNA sequence guiding the cleavage
by the CRISPR-Cas system, while "adjacent motif" refers to the short DNA sequence
immediately neighboring the protospacer. Different CRISPR-Cas systems have distinct

PAM sequences that they recognize. For example, the commonly used Cas9 from S.

thermophilus (SpCas9) requires a PAM with the sequence "NGG" to function
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effectively!74175185.186 - 2) The discovery of Cas9. Cas9 was the only one with DNA
catalytic activity among many Cas proteins in S. thermophilus'®’. Biochemist Jennifer
Doudna and her research team at the University of California, Berkeley, collaborated with
microbiologist Emmanuelle Charpentier, who was then working at Umea University in
Sweden together demonstrated that the CRISPR-associated protein Cas9 was a dual-RNA-
guided DNA endonuclease and could be programmed to target and cleave specific DNA
sequences in prokaryotes'>!88 3) The fusion of tracrRNA and crRNA to generate sgRNA.
In addition to understanding Cas9's working mechanism, Doudna and Charpentier's groups
showed in their paper that Cas9 DNA endonuclease activity can be guided using a fused
RNA called guide RNA (gRNA), which fuses the two short RNAs, the crRNA and a trans-
activating crRNA (tracrRNA),'® required by the endogenous CRISPR system. This
optimization simplifies the process for programming and synthesis of the gRNA. 3) The
adaptation of CRISPR/Cas from prokaryotes to eukaryotes. In 2013, one year after Doudna
and Charpentier’s groundbreaking work was published, several groups demonstrated that
the CRISPR/Cas9 system could be adapted for in vivo genome editing in eukaryotic
cells!7175:186  Compared to previous generations of genome-editing tools, like Zinc finger
nuclease (ZFN)!'#-1%0 and transcription activator-like effector nuclease (TALEN)!!-1%4  the
CRISPR/Cas9 system provides a more flexible and easier genome-editing strategy with
simple design for different gRNAs targeting nearly all genome regions'®,

With the evolution of prokaryotes, different CRISPR/Cas systems have been
developed for various mechanisms of immune responses. The differences include PAM
sequences, nuclease activities and target substrates. SpCas9 is the most widely used

CRISPR/Cas system with NGG as PAM sequence and 3 bp 5’ of PAM as DNA cleavage
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site!8>19 (Fig.12). Many other versions of Cas9 from different bacterial species have been
identified with variable PAM sequences recognition: FnCas9 recognizes NGG'?7, SaCas9
recognizes NNGRRT!®, NmCas9 recognizes NNNNGATT'®, St1Cas9 recognizes
NNAGAAW!419  St3Cas9 recognizes NGGNG'741%¢ and CjCas9 recognizes
NNNNACAC?®, They all cut DNA at 3 bp 5’ of PAM!"4196-200 " Another class of
CRISPR/Cas system is Casl2a (formerly known as Cpfl). Two versions of Casl2a have
been discoved from Acidaminococcus sp and Lachnospiraceae bacterium, respectivly, and
are named AsCpf1 and LbCpf1 with TTTV as PAM sequence®®'22, Besides the difference
between the PAM sequences, there are several other differences between Cas9 and Cas12a
(Fig.12): 1) Protospacer is at the 5 of Cas9 gRNA, while it is at the 3° of the Casl2a
crRNA. 2) The DNA cleavage site of Cas12a is at the 19/24 bp 3' of PAM. 3) Besides the
ability to cleave DNA, Casl2a can also cut its premature crRNA tandem at the direct

repeats between different protospacers®®

. This function gives Casl2a great potential for
editing multiple genome regions in the same cells. So far, the substrate of all the Cas
enzymes is DNA. However, there is a special type of Cas enzyme, Casl3, that has been
reported to cut RNA instead of DNA?*, In summary, these distinct PAM recognition

sequences, nuclease activities, and target substrates expand the CRISPR toolbox with

additional Cas enzymes for genome editing.
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Figure 12. The comparison between CRISPR/Cas9 and CRISPR/Cas12a. Protospacer (Cyan bar) is at the 5° of Cas9
gRNA, while it is at the 3’ of the Cas12a crRNA. For Cas9, the PAM sequence is “NGG” at the 3’ of protospacer, while
for Cas12a, the PAM sequence is “TTTV” at the 5° of protospacer. The DNA cleavage site of Cas9 is at 3 bp 5' of PAM,

while the DNA cleavage site of Casl12a is at the 19/24 bp 3’ of PAM.

Utilizing the nuclease activity of CRISPR/Cas9 and endogenous DNA repair
mechanisms (nonhomologous end joining (NHEJ) or homology-directed repair (HDR)) in
mammalian cells is becoming a highly efficient tool for genome editing'®>. The crystal
structure of Cas9 further illustrates that its DNA cleavage activity is performed by two
conserved nuclease catalytic domains: HNH and RuvC?%. Each of these domains can
cleave one DNA strand to generate a double-strand break (DSB) proximal to the PAM
sequence at the target site. A single aspartate-to-alanine (D10A) or histidine-to-alanine
(H840A) mutation in the RuvC or HNH catalytic domain of Cas9 leads to the loss of DNA
cleavage activity of the domain'#1%6, Therefore, Cas9 with D10A or H840A mutation
becomes a DNA nickase (Cas9n) to nick DNA with a single-strand break, resulting in a
preference for HDR as the DNA repair mechanism to decrease the frequency of indel
mutations from off-target DSBs by NHEJ'74. Mutation of both domains by D10A and
H840A results in the complete loss of DNA cleavage activity and generates catalytically
inactive dead Cas9 (dCas9)?°. The loss of DNA cleavage activity in Cas9 does not impact
its binding to its target’*®, providing the potential to expand the application of the
CRISPR/Cas9 system. dCas9 can serve as a DNA binding protein. By connecting different
functional domains ("X”’) to dCas9, the chimeric dCas-X molecules can be delivered to
specific loci in the genome to perform assigned functions?”’(Fig.13). Functional domains
may include 1) base editing enzymes, like APOBEC1 deaminase and Uracyl Glycosylase
inhibitor (UGI), for base editing?’®; 2) trans-effectors, like Kruppel-associated Box (KRAB)
or VP(16),, for gene regulation’®-2!2; 3) epigenome remodeling factors, like catalytic

domain of DNA methyl transferase (DNMT3A) or histone demethylase LSDI1, for
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changing DNA methylation and histone modifications?!>%; 4) protein dimers, like ABI1

and PYL1, for DNA loop formation?!"-?!8; 5) Fluorescent proteins, like GFP, for chromatin

imaging®'®. Here, my focus is on the application of dCas9-X in gene regulation, which

offers potential for functional enhancer studies. Generally, gene regulation using dCas9-X

can be broadly categorized into two main approaches: CRISPR activation (CRISPRa) to

promote active gene expression and CRISPR interference (CRISPRi) to repress gene

expression.
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Figure 13. Application of dCas9-X. dCas9 can be fused to different functional domains for different applications. p300
for CRISPRa, KRAB for CRISPRi, UGI for base editing, DNMTs for DNA methylation, GFP for imaging and
ABI1&PYL1 for DNA looping (adapted from Brezgin et al.?7).
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CRISPRa is built upon chimeric dCas-X proteins, where X is a domain that has
transcriptional activation or can recruit endogenous transcriptional activation domains to
regulatory genomic elements and induce target gene transcription?’’-?2°, In initial studies,
dCas9 was fused with 4 tandem copies of a 16-amino-acid-long transactivation domain
(VP16) from the Herpes simplex virus??!-?23, Other domains, such as p300?%4, p65 or p65
with heatshock factor 1 (HSF1)?%%?2° have also undergone testing. The gene activation
efficiency of dCas9-VP64 was further enhanced by linking it with p65-Rta, where Rta
represents an Epstein—Barr virus transcription factor?’6??’. Apart from linking
transcriptional activation domains to dCas9, CRISPRa systems can also utilize affinity-
binding assays to simultaneously recruit multiple domains to the target site, resulting in

more robust gene activation??®

. Modifications can be introduced into the dCas9 protein, as
seen in the SunTag system??%23°, gRNA scaffold, such as the addition of aptamer sequences
MS2%3!, or both, exemplified by the synergistic activation mediator (SAM)??>33! and the
three-component repurposed technology for enhanced expression (TREE)?*2. CRISPRa
systems have been proven valuable in studying and identifying enhancers?*?*3, For
instance, Hilton et al. employed dCas9-p300 and gRNA targeting enhancer regions and the
promoter of the MYOD gene, leading to a significant increase in MYOD transcription®?*,
However, dCas9-VP64 demonstrated limited ability to activate MYOD expression when
targeted to enhancer regions®?*. Similar results were also observed at the OCT4 locus®?*.
The varying activation efficiencies of different CRISPRa systems on the same locus
indicate that the mechanisms of enhancer activation may differ from those of promoter

activation. Therefore, careful consideration and testing of the CRISPRa tool are essential

when studying enhancers. One noteworthy aspect is that, like transgenic reporter assays,
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CRISPRa can only evaluate the sufficiency of enhancer function. Besides the applications
in research, CRISPRa also has therapeutic potential, as it could be used to upregulate the
expression of beneficial genes to treat genetic disorders or other diseases caused by gene
expression imbalances?34236,

The CRISPRi system, instead of utilizing transcriptional activation domains,
employs transcriptional suppressive domains, such as KRAB or enhancer of Zeste homolog
2 (EZH2), to link to dCas9%3”. When CRE of genes, such as promoters and enhancers, were
bound to the dCas9-KRAB, KRAB will recruit histone deacetylases and
methyltransferases to remove H3K27ac and add H3K9me3, leading to the formation of
heterochromatin and suppressing CREs’ function and mRNA transcription®'%23%, By
additionally incorporating DNA methylation, like MECP2, into dCas9-KRAB, sustained
transcriptional suppression can be achieved?°. CRISPRi has widespread use in enhancer
mapping and functional studies!3%233:240-242 T comparison to CRISPRa, CRISPRi allows
for the assessment of the necessity of enhancer function. Furthermore, when compared to
STARR-seq, CRISPRi enables the evaluation of enhancer function in a high-throughput
manner, but still within its endogenous context.

In summary, CRISPR technology has been widely employed in studying enhancers
and their role in gene regulation. Utilizing WT CRISPR/Cas9-based approaches,
researchers can delete, mutate or modify enhancer sequences in the genome, enabling
investigation into their impact on gene expression and cellular function. By disrupting or
altering enhancers using WT CRISPR/Cas9, scientists can identify the specific enhancers
controlling the expression of particular genes, explore the effects of enhancer mutations on

cellular phenotypes, and unveil regulatory networks governing complex biological
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processes. Additionally, CRISPRa and CRISPRi techniques allow researchers to enhance
or suppress the activity of specific enhancers, providing a high throughput way to
investigate their functional roles and the consequences of gene expression modifications.
Overall, the integration of CRISPR technology with enhancer studies has significantly
advanced our comprehension of gene regulation and the intricate networks dictating

cellular processes in development and disease.

Introduction to the thesis

Many consortia have made important progress in mapping putative enhancers based
on chromatin accessibility and protein binding in a wide range of cell types and tissues 243,
Harnessing the atlas of enhancers predicted from chromatin features, functional
interrogation with large-scale CRISPR screens has successfully identified some enhancers
with relatively strong impacts on gene expression in various cell lines 130-233.240-242,244-252.
However, comprehensive enhancer discovery remains challenging. In some cases,
enhancer perturbation only causes temporary phenotypes 246247 while in other cases, the
effect of enhancer perturbation is mitigated by the activity of "shadow" or redundant
enhancers 23228, Furthermore, most genetic variants associated with common human
diseases show relatively modest effects on expression in reporter assays 2>%2%°. A critical
missing element is a quantitative model for how multiple enhancers work together at each
locus to respond to physiological or experimental perturbations in a nonlinear way through
altering GRN activity. GRNs control cell states through a handful of core TFs, which both
self-regulate and cooperatively regulate each other through core enhancers *°. Due to this

self-regulation and cooperatively regulation, core TFs together form the core circuit of
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GRNs and coregulate the downstream peripheral genes through peripheral enhancers. The
different regulation patterns and the impact difference between core TFs and peripheral
genes suggest different strategies are needed for mapping core enhancers and peripheral
enhancers respectively.

First, we focused on deconstructing the core enhancers’ activity in the GRN through
determining the impact of their perturbation on the cell state. We developed a quantitative
GRN model to simulate the dynamic process of core circuit establishment. The results
predict that cell states are more susceptible to core enhancer perturbations during dynamic
cell state transitions compared to post-transition when the GRN has been established. We
utilized guided differentiation of human embryonic stem cells (hESCs) to definitive
endoderm (DE) as a dynamic system for a dCas9-KRAB-based CRISPRi screen. The
CRISPR library targeted 394 putative enhancers surrounding 10 core TF loci spanning 40
Mbp genomic regions. Using SOX17 as the DE cell state readout 2°', we identified multiple
enhancers (4 to 9 per locus) for each of the core DE TFs (EOMES, GATA6, MIXLI, and
SOX17). This affirms the feasibility of using a single core gene as the readout for
discovering functional core enhancers during cell state transitions. The sensitive screening
strategy also uncovered 12 enhancers >100 kbp away from the transcription start site (TSS)
of the target gene, demonstrating the need for enhancer discovery beyond the immediate
linear neighborhood. The relatively comprehensive discovery of functional enhancers
allowed us to develop a CTCF loop-constrained Interaction Activity (CIA) model that
outperformed previous Hi-C contact-based enhancer prediction methods !30:262-264,

Next, we focused on mapping the peripheral enhancers during ESC-DE cell state

transition. Unlike the tight connection between core TFs, by definition, there are much less
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crosstalk between different peripheral genes. Therefore, to map peripheral enhancers of
multiple peripheral genes, each peripheral gene needs its own transcriptional readout. We
selected 10614 putative peripheral enhancers flanking 860 DE peripheral genes with 3-4
gRNAs/region for the dCas9-KRAB perturbation. Utilizing the scRNA-seq-based perturb-
seq with high multiplicity of infection (MOI) strategies, we harvested more than 200K cells
and reached a representation of 200 cells/putative peripheral enhancer. In total, we
identified more than 300 regions (including ~100 promoters and ~200 enhancers),
perturbing which will significantly decrease target gene expression.

Our network-guided core enhancer mapping strategy, high MOI perturb-seq
strategy for peripheral enhancer screen during cell state transitions and the CIA model
provide a framework for systematic enhancer discovery in the GRNs applicable not only

to normal development but also to pathological conditions such as diabetes and cancer.

35



MATERIALS AND METHODS

Cell lines and culture conditions

iCas9 SOX17¢6FP+* HUESS and idCas9-KRAB SOX17¢¢P"* HUES8 hESCs were
cultured on vitronectin-coated (Gibco; A14700) plates and maintained in E8 medium
(Gibco; A1517001). Cells were dissociated by 3-5 mins treatment with 0.5 mM EDTA in
1X DPBS without calcium and magnesium at room temperature. 10 uM ROCK inhibitor
Y-27632 (Selleck Chemicals; S1049) was added into E8 medium for the first 24h after
passage. Medium was changed every day. hESCs were passaged every 3-4 days depending
on the cell growth speed and confluency. All cell lines were routinely tested by Memorial
Sloan Kettering Cancer Center (MSKCC) Antibody & Bioresource Core Facility to
confirm there was no mycoplasma contamination and by MSKCC Molecular Cytogenetics
Core to confirm there were no karyotyping abnormalities. Experiments with hESCs were
conducted per NIH guidelines and approved by the Tri-SCI Embryonic Stem Cell Research

Oversight (ESCRO) Committee.

hESC definitive endoderm differentiation

We found that DE differentiation is more robust when using hESCs during the
logarithmic growth phase. To optimize the differentiation, cells were maintained in the
logarithmic phase before seeding for DE differentiation with a recovery passage as follows.
Please note that the cell numbers described below were optimized based on the growth of
the HUES8 hESCs in our laboratory, and they may need to be adjusted for other hESC
lines. hESCs were dissociated with 1X TrypLE Select (Gibco; 12563029) for 3 mins at

room temperature. Then TrypLE was removed, and cells were washed and resuspended
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into E8 medium with 10 uM ROCK inhibitor Y-27632. Cells were counted by using Vi-
CELL XR Cell Viability Analyzer (Beckman Coulter), and 2-3 million cells were seeded
per 10-cm plate with E§ medium containing 10 uM ROCK inhibitor Y-27632. The ES8
medium was refreshed daily, and the cell number should reach 10-12 million per 10-cm
plate 2 days after seeding. hESCs after the recovery passage were collected and counted
again as described above and 1 million cells per well were seeded in a 6-well plate in E8
medium with 10 uM ROCK inhibitor Y-27632; and 18h later, hESCs were changed into
fresh E8 medium. At 24h after seeding, hESCs should reach 2-2.4 million per well, and be
ready for differentiation. For DE differentiation, hESCs were first washed with 1X DPBS
once and then cultured in 2.5 ml S1/2 differentiation medium daily as previously described
261,265. cells were treated with 50 ng/ml Activin A (Bon-Opus Biosciences; C687-1mg) for

three days, and 5 uM CHIR99021 (TOCRIS; 4423) for the first day.

scRNA-seq and analysis

scRNA-seq was performed as previously described 2. Cells were harvested every
12h during DE differentiation for scRNA-seq experiments with targeted collection ranging
from 3000 to 6000 cells. Single-cell 3" RNA-seq libraries were generated with 10x
Genomics Chromium Single Cell 3" Reagent Kit v.3 following the manufacturer’s
guidelines. The libraries were sequenced on NovaSeq 6000 platform following the
manufacturer’s guidelines.

Chromium v3 analysis software Cell Ranger (Version 3.1.0) was run using
“cellranger count —expect-cells 1000”. Genes with fewer than 10 reads summed over all

cells were removed, yielding 21099 transcripts detected across 35988 cells, approximately
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5000 cells per time point. The cells ranked in the bottom 10% of total transcript number
per cell were removed from further analysis. For PCA we further restricted analysis to
transcripts whose standard deviation across the 7 time points was greater than 0.2.

Per best practices of Seurat package 2%7, the quality control of cells included the
number of features found in a cell and the percentage of tags mapped to the mitochondrial

chromosome. Each sample was filtered according to the following criteria:

ESC DE- DE- DE- DE- DE- DE-

12h 24h 36h 48h 60h 72h

Number of features (K) 1-4 1.5-5 | 1.8-5 2-5 1.5-4 | 1.8-5 2-6

Mitochondrial (%) 5-20 5-25 5-20 5-20 5-15 5-20 0-20
The data slot in the assay of the Seurat object, equivalent for the scaled expression of genes

in cells, was used for gene-wise visualization by UMAP. For selecting the relevant
expressed genes, each gene was applied a filter where the percentage of nonzero expression
in cells was at least 55 percent at any time point. We focused on relevant expressed genes
by removing mitochondrial, ribosomal, miRNAs, lincRNAs, antisense transcripts, and
genes that were not yet named (e.g., those containing orf and starting with AC or AL). The
matrix from the 2606 relevant expressed genes, after transposition for gene-centric
embedding, was embedded in UMAP using the R package umap, using the Pearson
correlation as the distance metric of umap.config. Each point was labeled with the color

scale defined from the expression fold change from ES to DE-72 hr.

Dynamic Gene Regulatory Network Model

The network state in our GRN model is described by a vector of core TF

concentrations ¥ = (¥, P, ..., Pn) = (Pi—1.,). For example, a network with three genes
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and Y = (4,B,C) is shown in Fig.la. Each component TF gene i is described by an

equation similar to Eq (1):

di _
dt

. (W _ + 6: (t . b
_rilpi + ell(clﬁ(lpl—l.n) l( )) + €ioD; + f(t)l/)l
by + ¢;fi(i=1n) +6;(6) by + ¢ifi(Pi=10) + 6;(0)
The activation probabilities for gene i are pyp~C; f(WYi=1n) + 5;(t) and

Doss~Dbi, so together the probability that gene i is activated and transcribed at rate e;; is

(cif iWi=1.0)+6:(1))
bi+cif WPi=1n)+6:(t)°

and the probability that gene i is transcribed at basal rate e;, is

b;
bi+cif Wi=1.n)+8:(t)’

with parameters b;, ¢;, and §;(t) specific to each core TF in the network.

Each term f;(y;-, ,) will be a function of the activity of the core TFs binding gene i’s
enhancers. As a consequence of strong nonlinear cooperativity, we now make the
simplifying assumption that the core TFs turn on synchronously (o, = @y, = -+ =
a,P,) where a;—, , are constants. This allows us to approximately represent the entire
network activity with the scalar ¥ (t) and replace the gene specific enhancer activities with
an average enhancer activity for each core TF gene, f;(Y;=1,) = c¥™, where n now
represents an average degree of cooperativity, and could arise from either individual TF
cooperativity at an enhancer or from multiple enhancers interacting non-additively.
Because the probability that the gene is activated quickly saturates at large i, the precise
form of this nonlinearity does not strongly affect the results, as long as n > 3. We similarly
replace gene specific rates b;, ¢;, and §;(t) with weighted averages, leading to Eq. (1).
Eq.1 was solved by the Euler-Maruyama method using parameters (b, c, ey, e,,7,n) =
(.5,1,.1,3,1,3) unless stated otherwise, and with normally distributed noise &(t) with
amplitude ¢, = 0.4. For e; > e, the OFF fixed point is at ) = ¢, /r and the ON fixed

point is at Y = e, /r and both are stable for ¢ = br/e; and n > 3. The stimulus 6 (t) was
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modeled as §(t) = 8,(1 + erf((t — ty)/2V2))/2, with §, = 0.035, which turns on
smoothly at t = t,, to model the sustained effect of Activin A in the experiments, which is
known to act through WNT/Nodal signaling. The stimulus produces a weak increase in
enhancer activity (p,,), that is independent of 1, and is therefore independent of core TF
network activity. Although the bifurcation and stability results are valid for any e; > e,
and ¢ = br/e; and n > 3, the parameters &, &,, e;, and e, were chosen to approximately
match the distributions of SOX17 expression levels and population variation in the FACS
data. A model with a similar mathematical form was previously derived to model cellular

differentiation induced by MAPK signaling and was also shown to admit bistable solutions

268,269

Stochastic Gillespie simulations

The stochastic Gillespie algorithm was used to simulate a strongly nonlinear
cooperative autoregulatory gene circuit model 27%2”!, analogous to the rate equation Eq.1
but also valid for arbitrarily small numbers of molecules. In this model, up to three
molecules of the TF A sequentially bind to an enhancer (E'), and the differentially bound
TF-enhancer complexes are denoted as EA, EAA, and EAAA. The eight possible reactions,
their probabilities, a;, and their impact on molecular species numbers are given as follows,
where X, indicates the number of molecules of species M:

Production of 4: Xy +1  ay = ¢y + Cor, * Xpa + Cet, * Xpaa + Cet, " Xpaaa

Degradationof A: X, —1 a, = ¢4 X,

Bindingof Ato E:  Xpa+1,Xg—1,X,—1 a3= ¢ X4 Xg

Unbinding of A from EA: Xgs — 1, Xp+1,X,+1 a4 = ¢ - Xpa
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Binding of Ato EA: Xgpg + 1, Xpa —1,X4—1 as= ¢, - X4 Xpa

Unbinding of A from EAA: Xgap — 1, Xpa +1,X4+1 ag = ¢, - Xgaa

Binding of A to EAA: Xpapa + 1, Xpaa — 1, X4 —1 a7 = cp, - X4 - Xpaa

Unbinding of A from EAAA: Xgppa — 1, Xpan +1,Xa+1 ag= ¢, - Xpana

Unless noted otherwise, the rates used are
(Cbt» Cet1) Cet2) Cet3r Cf1, Cr1y CF2, Cr2, Cr3, Crr3, Cyg, ) =
(.04,.04,.04,2.4,.1,15,.1,15,.1,15,.003).

The strong cooperativity of enhancer activity is reflected in the fact that we chose
Cetz > CptrCet1, Cetz - Fifty independent runs, each representing a single cell, were
performed for each datapoint shown. The initial enhancer state at t = 0 is given by
(Xg, Xga, Xgaa, Xpaa4) = (1,0,0,0), and the initial number of TFs, X,, was sampled from a
uniform distribution. The stimulus is modeled by a transitory increase in the initial rate of

A binding to E, ¢f;.

Generation of the idCas9-KRAB SOX17¢¢*?* HUES8 hESC line

idCas9-KRAB SOXI7¢¢FF* HUES8 hESC line was generated using a cassette
switch strategy based on previously established iCas9 SOXI7¢¢F* HUES8 hESC line
261,272 {Cas9 SOX17¢6FP* HUES8 hESCs were treated with 10 pM ROCK inhibitor Y-
27632 and 2 pg/ml doxycycline one day before transfection. gRNAs that specifically
targeted on 44VS1-iCas9 allele were co-transfected with AAVS1-idCas9-KRAB donor
vector into the cells by using Lipofectamine Stem Transfection Reagent (Thermo Fisher
Scientific; STEM00001) following manufacturer’s guidelines. Transfected cells were

treated by Hygromycin selection for 7 days and single cell colonies were picked for
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genotyping. Inducible dCas9-KRAB were validated by RT-qPCR and flow cytometry

analysis. gRNAs and genotyping primer sequences are listed in Supplementary table 1-2.

ChIP-MS and analysis

ChIP-MS and analysis were performed as previously described?’® with minor
modifications. Antibodies used for immunoprecipitation are listed in Supplementary
table 3. Briefly, ChIP-MS was performed using the same ChIP protocol as in ChIP-seq.
30-40 million cells per sample were crosslinked with 1% formaldehyde and then lysed and
sonicated. Clear supernatant was collected for chromatin immunoprecipitation. Total
protein was eluted after immunoprecipitation by incubation with 5% SDS and 5SmM DTT
at 98°C for 5 min. Then protein samples were alkylated, trypsinized, and desalted for LC-
MS/MS acquisition. For LC-MS/MS acquisition, samples were resuspended in 10 pl of
0.1% TFA and loaded onto a Dionex RSLC Ultimate 300 (Thermo Scientific), coupled
with Orbitrap Fusion Lumos (Thermo Scientific). Chromatographic separation was
performed with a two-column system, consisting of a C-18 trap cartridge (300 pm ID, 5
mm length) and a picofrit analytical column (75 pm ID, 25 cm length) packed in-house
with reversed-phase Repro-Sil Pur C18-AQ 3 um resin. Peptides were separated using a
60 min gradient from 4-30% buffer B (buffer A: 0.1% formic acid, buffer B: 80%
acetonitrile + 0.1% formic acid) at a flow rate of 300 nl/min. The mass spectrometer was
set to acquire spectra in a data-dependent acquisition (DDA) mode. Briefly, the full MS
scan was set to 300-1200 m/z in the orbitrap with a resolution of 120,000 (at 200 m/z) and
an AGC target of 5x10e5. MS/MS was performed in the ion trap using the top speed mode

(2 secs), an AGC target of 10e4 and an HCD collision energy of 35.
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Each experimental condition was performed with two biological replicates. Protein
levels were log2 transformed, normalized by the average value of each sample and missing
values were imputed using a normal distribution 2 standard deviations lower than the mean
before statistics analysis. Statistical significance was calculated using a t-test. Specifically,
we utilized the F-test to assess if the replicates for each protein are homoscedastic or
heteroscedastic (equal or unequal variance). If the F-test resulted significant, i.e. p-value
<0.05, we applied the heteroscedastic t-test; if not, the homoscedastic. Protein levels from
EOMES, GATA6 and SOX17 ChIP-MS were further compared to IgG controls and the

common interacting TFs with log2FC > 2 and -log10(p-value) > 2 were used to plot Fig.20.

RNA isolation, reverse transcription, and real-time quantitative PCR (RT-qPCR)
Total RNA was extracted using Quick-RNA MiniPrep kits (ZYMO research;
R1055) following the manufacturer’s guidelines. cDNA was produced by using High
Capacity cDNA Reverse Transcription Kit (Applied Biosystems; 4368817) with 2 pug of
total RNA per reaction. RT-qPCR reaction was performed with SYBR Green Master mix
(Applied Biosystems; A25742) in the 7500 or QuantStudio 6 flex Real Time PCR system
(Applied Biosystems). GAPDH was used as an internal control. Primers used in RT-qPCR

are listed in Supplementary table 2.

RNA-seq and analysis
After RiboGreen quantification and quality control by Agilent BioAnalyzer, 500ng
of total RNA with RIN values of 6.5-10 underwent polyA selection and TruSeq library

preparation according to instructions provided by Illumina (TruSeq Stranded mRNA LT
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Kit; RS-122-2102), with 8 cycles of PCR. Samples were barcoded and run on a HiSeq 4000
or NovaSeq 6000 platform in a PE5S0 run, using the HiSeq 3000/4000 SBS Kit or NovaSeq
6000 SP or S2 Reagent Kit (100 Cycles) (Illumina).

We followed the ENCODE RNA-seq processing pipeline, aligning reads to hg38
with STAR 2.5.1b and parameters “--outFilterMultimapNmax 20 --alignSJoverhangMin
8 --alignSJIDBoverhangMin 1 --alignMatesGapMax 1000000 --outFilterMismatchNmax
999 --outFilterMismatchNoverReadLmax 0.04 --alignlntronMin 20 --alignlntronMax
1000000”. Transcripts were quantified with RSEM v1.2.23.

Standard DESeq2 pipeline was used for downstream PCA map generation and

differential expressed gene identification.

ATAC-seq and analysis

Profiling of chromatin was performed by ATAC-Seq as previously described 274,
Briefly, S0K cryopreserved cells were washed in cold PBS and lysed. The transposition
reaction containing TDE1 Tagment DNA Enzyme (Illumina; 20034198) was incubated at
37°C for 30 minutes. The DNA was purified with the MinElute PCR Purification Kit
(QIAGEN; 28004) and amplified for 5 cycles using NEBNext High-Fidelity 2X PCR
Master Mix (New England Biolabs; M0541L). After evaluation by real-time PCR, 3-14
additional PCR cycles were done. The final product was cleaned by AMPure XP beads
(Beckman Coulter; A63882) at a 1X ratio, and size selection was performed at a 0.5X ratio.
Libraries were sequenced on a HiSeq 4000 or NovaSeq 6000 platform in a PE50 run, using

the HiSeq 3000/4000 SBS Kit or NovaSeq 6000 S1 Reagent Kit (100 Cycles) (Illumina).
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Paired-end reads were mapped to hg38 with bowtie2 using default parameters,
duplicate reads were removed with picard, and peaks were called using macs2 using default
parameters. gkm-SVM was run on top 10000 300bp distal peaks (>2 kb from TSS) and

negative sequence following 4%273276, Motifs were extracted using gkm-PWM.

gRNA design of core enhancer perturbation screen

2 Mb up/down stream of the 10 core TFs were selected for further chromatin
accessibility filtering. Only the regions showing accessibility in either ESC stage or DE-
48h stage were kept. Regions that overlapped with promoters or exons were removed from
the list, resulting in 394 putative enhancers being selected in total. gRNA design was
performed by using CHOPCHOP * to achieve full-tiled coverage of the selected regions.
We further added 3 gRNAs targeting SOX17 promoter, and 1,100 gRNAs targeting safe
harbor loci 2”7 as positive and negative controls, respectively. gRNA sequences of the

library are listed in Supplementary table 2.

Oligo synthesis and library cloning

gRNA oligos were synthesized on-Chip (Agilent). Synthesized oligos were
amplified and restriction cloned into lentiGuide-puro (Addgene; 52963) by the MSKCC
Gene Editing & Screening Core Facility. Cloned plasmid library was PCR amplified to
incorporate adapters for NGS. Samples were purified and sequenced using Illumina HiSeq
2500 platform. FASTQ files were clipped by position and reads were mapped back to the
reference library file to show relative abundance of reads per gRNA. Reads within each

sample were normalized to total number of mapped reads and library size. The Overall
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Representation of Library was charted over a one-log fold change to evaluate if any gRNA
was over- or under-represented in the final library. Primers used for PCR are listed in

Supplementary table 2.

Lentiviral library generation

The core enhancer perturbation lentiviral library generation was performed as
previously described 2¢! with minor modifications. Briefly, a total of 13.6 pg core enhancer
perturbation library plasmids with 5.44 pg lentiviral packaging vector psPAX2 and 1.36
ug vesicular stomatitis virus G (VSV-G) envelope expressing plasmid pMD2.G (Addgene
plasmid 12260 and 12259) were transfected with the JetPRIME (VMR; 89137972) reagent
into 293T cells to produce the lentivirus. Fresh medium was changed 24h after transfection

and viral supernatant was collected, filtered, and stored at —80°C 72h after transfection.

Core enhancer perturbation screen

We aimed for a ~1,000-fold coverage per gRNA to maximize sensitivity. 35 million
idCas9-KRAB SOX17¢¢FP"* HUES8 hESCs were collected and infected with the lentiviral
library at a low MOI of ~0.3 on Day 0 in 15-cm plates. A total of 6 pg/ml protamine sulfate
per plate was added during the first 24h of infection to improve the infection efficiency.
One day after infection (Day 1), cells were treated with 2 pg/ml doxycycline to induce
dCas9-KRAB expression, which continues till the end of the screen at DE-36h. Infected
cells were selected with 1 pg/ml puromycin from Day 2-Day 4 and harvested on Day 5 for
recovery passage. 2 days after recovery passage, 60 million cells were collected and seeded

into 15-cm plates for DE differentiation as described above. 36h after differentiation, cells
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were dissociated using 1X TrypLE Select and sorted using FACS Aria according to GFP
expression. Cells whose GFP expression levels were in the top or bottom 20% were

pelleted individually, with each pellet containing 15 million cells.

gRNA enrichment sequencing and data analysis

The gRNA enrichment sequencing and data analysis were performed as previously
described 2! with minor modifications, manipulated by MSKCC Gene Editing &
Screening Core Facility. Briefly, genomic DNA from sorted cell pellets was extracted
using the QIAGEN Blood & Cell Culture DNA Maxi Kit (QIAGEN; 13362) and quantified
by Qubit (ThermoScientific; Q32850) following the manufacturer’s guidelines. A quantity
of gDNA covering 1000X representation of gRNAs was PCR amplified to add Illumina
adapters and multiplexing barcodes. Primer sequences to amplify lentiGuide-puro are
shown in Supplementary table 2. Amplicons were quantified by Qubit and Bioanalyzer
(Agilent) and sequenced on the Illumina HiSeq 2500 platform. Sequencing reads were
aligned to the gRNA library sequences and counts were obtained for each gRNA. The read
counts were normalized to total reads of each sample to offset differences in read depth. To
calculate the Z-score of each gRNA, we subtracted the mean log2FC of all negative control
gRNAs targeting safe harbors from the log2FC of each gRNA, and then divided the result
by the standard deviation of log2FC from the negative control gRNAs (Supplementary
table 4). Off-targets of each gRNA were further assessed by CRISPOR 278, gRNAs with 0
mismatch (MM)=1, IMM<10, 2MM<30, 3MM<100 and total raw reads > 500 were kept
for calculating average Z-score of each putative enhancer region. Putative enhancer region

with less than 3 qualified gRNAs were filtered away (Supplementary table 5).
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Core enhancer hits validation

The gRNA enrichment sequencing and data analysis were performed as previously
described 2! with minor modifications. Briefly, selected gRNAs for each enhancer hit were
cloned into lentiGuide-puro (for single perturbations) and lentiGuide-blast (when a second
perturbation was used in combination). 1.36 pg lentiGuide-puro (or lentiGuide-blast), 0.1
ug pMD2.G and 0.4 pg psPAX?2 plasmids were transfected with the JetPRIME (89137972;
VMR) reagent into 293T cells to pack lentiviruses. Viral supernatant was made and
collected as described above. idCas9-KRAB SOX17°6F"* HUES8 hESCs were then
infected with viruses containing different gRNAs individually following the same process
as described above for the screen. One day after infection (Day 1), cells were treated with
2 pg/ml doxycycline to induce dCas9-KRAB expression, which continues till the end of
the experiment (DE-36h or DE-72h). Infected cells were selected with 1 pg/ml puromycin
from Day 2-Day 4 and harvested on Day 5 for recovery passage and followed by DE
differentiation described above. For dual selection, cells were selected with 1
pug/ml puromycin and 10 pg/ml blasticidin together for 5 days. Cells were collected at both
36h and 72h for flow cytometry analysis. gRNA sequences selected from the core enhancer

validation are listed in Supplementary table 6.

Flow cytometry
Flow cytometry analysis were performed as previously described 2°'. Antibodies
used for flow cytometry are listed in Supplementary table 3. Briefly, for live GFP and

surface marker data collection, cells were dissociated and stained with DAPI and
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corresponding antibodies. For TF data collection, cells were first stained with LIVE-DEAD
Fixable Violet Dead Cell Stain (Invitrogen; L.34955) and then fixed and stained with
corresponding antibodies. Flow cytometry data were collected using BD LSRFortessa or

BD LSRII. Flow cytometry analysis and figures were generated in FlowJo v10.

Generation of clonal enhancer KO hESC lines

Enhancer KO hESC lines were generated by using two paired crRNAs surrounding
targeted enhancers to increase knockout efficiency. crRNAs and tracrRNA were ordered
from IDT. iCas9 SOX17¢¢P"* HUES8 hESCs were treated with 2 ug/ml doxycycline and
10 uM ROCK inhibitor Y-27632 for 24h, dissociated with 1X TrypLE Select, and
transfected with 0.15 uM of each crRNA and 0.6 uM of tracrRNA by using Lipofectamine
RNAIMAX Transfection Reagent (ThermoScientific; 13778100) following the
manufacturer’s guidelines. Transfected cells were further cultured in E8 with 10 uM
ROCK inhibitor Y-27632 for 48h and ~2000 cells were seeded into 100-mm plate to raise
colonies. Then, the genomic DNA of individual colony was extracted by using DNeasy
Blood & Tissue DNA Kit (QIAGEN; 69506) for genotyping. crRNA and genotyping

primer sequences are listed in Supplementary table 1-2.

ChlIP-seq and analysis

ChIP-seq was performed as previously described 2! with minor modifications.
Antibodies used for immunoprecipitation are listed in Supplementary table 3. Briefly,
cells were crosslinked with 1% formaldehyde and then lysed and sonicated. Clear

supernatant was collected for chromatin immunoprecipitation, decrosslinking and DNA
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purification. Then the sequencing library was generated by using the NEBNext® Ultra II
DNA Library Prep Kit (New England Biolabs; E7103S) and NEBNext® Multiplex Oligos
for I[llumina® (New England Biolabs Index Primers Set 1; NEB, E7335S). Samples were
pooled and submitted to MSKCC Integrated Genomics Operation core for quality control
and sequencing on Illumina HiSeq 4000 platform.

Paired-end reads were mapped to hg38 with bowtie2 using default parameters, and
peaks were called using macs2 using default parameters. Processed ChIA-PET bedpe files

for K562, GM12878 27°, H1, and HUVEC 28 were downloaded from encodeproject.org.

Hi-C and analysis

2 million cells were collected and fixed with 1% formaldehyde. The subsequent
steps of Hi-C were then performed using the Arima-Hi-C kit (Arima; A510008) while
libraries for sequencing were prepared with the KAPA Hyper Prep Kit (KAPA; KK8502)
following the manufacturers’ guidelines. Samples were pooled and submitted to MSKCC
Integrated Genomics Operation core for quality control and sequencing on Illumina
HiSeq 4000 platform.

Prior to alignment, Hi-C Pro 2.11.4 was used to fragment, with GATC and GANTC
as the restriction sites, with all alternative haplotypes removed. Reads were aligned with
default settings for Bowtie 2.4.1 in Hi-C Pro, for both the global and local alignment steps.
After both alignment steps, reads with a MAPQ of at least 30 were retained for further
analysis and duplicates were removed. Sample level Hi-C maps were converted to .hic file
format with JuicerTools 1.22.01. Condition specific Hi-C maps were generated by

combining all sample level .allValidPairs files, and then converting them to the .hic file
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format with JuicerTools. Hi-C datafile ENCFF080DPJ.hic 2* for K562 was downloaded
from encodeproject.org. Hi-C .hic datafiles for HUES64 and differentiated to (EC, MS,
EN) were downloaded from NCBI GEO accession GSE130085 28!, Contact

frequency .bedpe files were generated from Juicer Tools version 1.22.01 or 2.13.05 (K562).

4C and analysis

For each primary digestion reaction, 10 million hESCs were transferred into 15 ml
Falcon tubes and fixed with 12 ml of 1% formaldehyde (Thermo Scientific; 28908) in
DPBS + 0.04%BSA for 10 min at room temperature (on a rotation device). After quenching
with 1M glycine for 10 min at room temperature, tubes were centrifuged for 5 min 500g at
4°C. Cells were kept on ice, washed with DPBS, centrifuged for 5 min 500g at 4°C, and
pellets were frozen in liquid nitrogen and stored at —80°C. Next, cells were vigorously
resuspended in 1 ml of ice-cold lysis buffer (10 mM tris (pH 8), 10 mM NacCl, 0.2% NP-
40, and 1 tablet of complete protease inhibitor (Roche; 04693159001)], transferred to 9 ml
of prechilled lysis buffer, and incubated for 15 min on ice. Following centrifugation at 500g
for 5 min at 4°C, the pellet was resuspended in 500uL 1.2x CutSmart buffer containing 0.5%
SDS and incubated for 1 hr at 37°C while shaking at 750 rpm. After, SDS quenching was
performed by adding 75uLL 20% Triton X-100 and incubating for 1 hr at 37°C while shaking
at 750 rpm. 10 uL of the sample were taken as an undigested control. The remaining
samples were treated with Dpnll enzyme (30ul) in CutSmart buffer (25ul) and samples
were incubated ON at 37°C under agitation (750rpm). After first digestion, Sul of the
sample were taken as a digested control and the efficiency of the chromatin digestion was

verified by electrophoresis, detecting a smear between 0.2 and 2 kb in a 1.5% agarose gel.
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Dpnll was deactivated by (65°C, 20 minutes, 750 rpm), and ligation of DNA ends between
the cross-linked DNA fragments was performed in T4 ligation buffer (NEB; B0202), ATP
(NEB; P0756S), 10% Triton X-100, 20mg/ml BSA and T4 DNA Ligase (NEB; M0202)
ON at 16°C (gently rocking) followed by 30min at RT. Then, ligated samples were treated
with proteinase K and reverse crosslinked overnight at 65C. Following RNase (Sigma-
Aldrich; 10109142001) treatment, phenol/chloroform extraction and DNA precipitation,
the pellets were dissolved in 10mM Tris pH 8. Then the efficiency of the DNA extraction
was verified on a 1.5% agarose gel. For the second digestion SulL Nlalll in CutSmart buffer
was added to the Dpnll-ligated 3C template and samples were incubated ON (37°C,
750rpm). Nlalll was inactivated at 65°C for 20 min, and a second ligation was performed
by adding T4 ligation buffer, I0mM ATP, T4 DNA Ligase, and ddH2O, incubating ON at
16°C. Ligation product was extracted by phenol/chloroform. DNA concentration of each
digested sample was calculated using the Qubit dSDNA BR assay kit (Invitrogen; Q32850).
For library preparation, viewpoint primers were designed either around promoter of
EOMES, GATA6, SOX17 and PDXI1, depending on the availability of the nearest
restriction enzyme sites. Library preparation was then performed using 200 ng of 4C-
template DNA with the Expand Long Range PCR kit (Millipore; 4829042001) under
specific PCR conditions (94 °C for 2 min, 16 cycles: 94 °C for 10 s; 59°C for 1 min; 68 °C
for 3 min, final extension: 68 °C for 5 min). Amplified DNA was pooled, and primers were
removed using AMPure beads (Beckman Coulter; A63881). A second round of PCR was
performed using the amplified DNA as a template and overlapping primers to add the
P5/P7 sequencing primers and indexes (94 °C for 2 min, 20 cycles: 94 °C for 10s; 60 °C

for 1 min; 68 °C for 3 min and 68 °C for 5 min). The samples quantity and purity were
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determined using a Qubit fluorometer. 4C PCR library efficiencies were confirmed by
Agilent Bioanalyzer and libraries were sequenced on a HiSeq4000 in PE150 mode by the
MSKCC Genomics Core Facility. Three independent assays per viewpoint were performed.

A local model analogous to HiIC-DC+ was used to identify local loop enrichments
at an FDR of 0.1. For identifying differential loops between experimental conditions,
DESeq2 was used. However, to further increase the ability to identify differential looping
signatures Locally Adaptive Weighting and Screening (LAWS) was used to derive
spatially informed FDR estimates. To score events observed within each replicate, we used
a z-scoring procedure based on quantile residuals derived from the local model referenced
above. After scoring, these quantile residuals should follow an approximately normal

distribution, and so, z=1/V n3Y z~N(0,1) as well. These were then used to identify

differences between the CCRs and non-CCRs. A kernel density estimator from the CRAN
package sm 2.2-5.7.1 was used to estimate the KDE and its associated confidence band of

equality.

Generation of enhancer deletion mouse lines

Enhancer deletion mouse lines were generated by the Mouse Genetics Core Facility
in MSKCC. In general, Cas9 and gRNAs targeted on the enhancer regions were injected
into zygotes followed by in vitro fertilization. Genomic DNA isolated from ear punch were
used for genotyping. F1 mice carried enhancer deletion(s) were crossed with wild-type
mice to isolate the enhancer deletion allele for the generation of stable enhancer deletion

mouse lines. For details, please reach to the Mouse Genetics Core Facility in MSKCC.
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Predictive modeling of core enhancer screen hits

Scores for ATAC, DHS, ChIP-seq, and H3K27ac signal features were mapped onto
uniform 1000 bins centered on each target enhancer. For discriminative AUPRC analysis,
positive hits were defined as 10g2FC > 0.15 for hESC-DE (24 positive hits out of 160 DE
enhancers tested, Supplementary table 7). For K562 Reilly we downloaded all “Flow-
Fish CRISPR Screen” “tsv” or “tsv guide quantification” files from https://
www.encodeproject.org which yielded experiments at 20 loci?*'. For analysis of the Reilly
data, we mapped gRNAs to non-promoter (>2 kb from TSS) K562 DHS peaks and
normalized high and low expression gRNA counts. 12 genes had an enhancer hit with
log2FC>0.8 (36 positive hits out of 450 K562 regions, Supplementary table 8) and we
included these loci in model evaluation (Supplementary Fig 8a). For the Nasser data we
downloaded Supplemental Table 6 from Nasser 2021282 and mapped all tested regions to
non-promoter K562 DHS peaks within 1 Mb of a tested gene. Hits were defined by
Regulated=TRUE in their Table 5 (69 positive hits out of 1931 K562 regions,
Supplementary table 9), flanking 65 genes. For modeling, Hi-C contact frequency was
calculated in 5kb bins from the .hic files normalized to one for the most promoter proximal
bin using our data in ESC and DE, and in ENCFFO80DPJ in K562. We also tried as a
feature a distance corrected promoter Hi-C contact frequency, Hi-C * |dist/* but found no
improvement in AUPRC over £=0 for k between 0 and 2. P(in loop) for each enhancer-
promoter pair was calculated from ChIA-PET reads for all loops in a 2 Mb window
spanning the promoter. Total P(in loop) for each distal enhancer-promoter pair is given by
the ratio of total ChIA-PET read counts of all loops spanning both the enhancer and the

promoter divided by the total counts of all loops containing the promoter (but not
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necessarily also containing the enhancer). The minimum threshold for loop calls in the
ChIA-PET data is either 3 or 4 reads, and we also used this threshold for loop counts. To
reduce variability in the ChIA-PET data, we averaged counts for multiple datasets. For
hESC-DE, H1, HUVEC, and GM12878 ChIA-PET was used, while for K562 Reilly and
Nasser, K562 ChIA-PET was used, but different ChIA-PET datasets yield very similar
P(in loop) and predictive performance. P(in loop) was normalized to one for the most
promoter proximal bin. Logistic regression was used to combine features and predict
performance. For these very low dimensional logistic regression models, test set
performance is reduced by <2% compared to using the full dataset, which we used to
reduce statistical variation when comparing all models. Spearman correlation was
calculated between probability of being in the positive class and enhancer effect (log2FC).
To compare all models in Fig 4f, log2FC in ESC-DE and K562 Reilly were scaled to “effect
size” by dividing log2FC by 1.5 for ESC-DE and 8.0 for K562 Reilly so all datasets had a
similar effect size threshold of 0.1 for hits. We took the top predictions from each model
in each model to compare performance at constant recall (24 in ESC-DE, 36 in K562 Reilly,

and 69 in K562 Nasser, 129 total).

gRNA design of peripheral enhancer perturbation screen

We selected 860 peripheral genes with expression 2-fold greater at DE48h
compared to ESC (not including DE core TFs). 10614 ATAC peaks (including promoters)
at DE48h flanking 250 kb up/down stream of the 860 peripheral genes’ TSS were selected
for further gRNA design. Maximum 4 specific gRNAs were selected for each ATAC peak

by using GuideScan?®3. All gRNAs have OMM=0, IMM=0 and 2MM+3MM<50. We
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further added 66 gRNAs targeting validated core enhancers and promoters of EOMES,
MIXLI1, GATA6, SOX17, as well as 1,100 gRNAs targeting safe harbor loci 2”7 as positive
and negative controls, respectively. In total, 37929 gRNAs were selected as peripheral
enhancer perturbation screen library. gRNA sequences of the library are listed in

Supplementary table 10.

Lentiviral library concentration

1X peripheral enhancer lentiviral library were first generated as described above.
100ml of 1X lentiviral library were then transferred into Ultra-Clear Tubes (Beckman
Coulter; NC9146666) for concentration under 25,000rct at 4°C for 90min. Supernatant was
gently removed after centrifugation. 2ml DPBS was used to resuspend virus to generate

50-fold concentrated peripheral enhancer lentiviral library.

Peripheral enhancer single cell perturb-seq screen

We aimed for a ~100-fold coverage per gRNA for peripheral enhancer single cell
perturb-seq screen. 1.2 million idCas9-KRAB SOX1 7¢“P”* HUES8 hESCs were infected
with 20ul of the 50-fold concentrated peripheral enhancer lentiviral library at an average
MOI of 15 on Day 0 in 6-well plates (100K cells per well). A total of 6 pg/ml protamine
sulfate per plate was added during the first 24h of infection to improve the infection
efficiency. One day after infection (Day 1), cells were treated with 2 ng/ml doxycycline to
induce dCas9-KRAB expression, which continues till the end of the screen at DE-48h.
Infected cells were selected with 1 pg/ml puromycin from Day 2-Day 4 and harvested on

Day 5 for recovery passage. 2 days after recovery passage, 6 million cells were collected
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and seeded into 6-well plates for DE differentiation as described above. 48h after
differentiation, cells were harvested for single cell perturb-seq experiments with targeted
collection of 300K cells. Single-cell 3" RNA-seq libraries and gRNA feature barcode
libraries were generated with 10x Genomics Chromium Single Cell 3’ Reagent Kit v.3.1
(Dual Index) with Feature Barcode technology for CRISPR Screening following the
manufacturer’s guidelines. The libraries were sequenced on NovaSeq 6000 platform

following the manufacturer’s guidelines.

Peripheral enhancer single cell perturb-seq screen data analysis

Chromium v3 analysis software Cell Ranger (Version 7.0.1) was run using
“cellranger count” with feature barcode libraries alignment. gRNAs with equal or greater
than 10 UMI were determined as a qualified gRNA capture. Cells with 1 <types of gRNAs
<40,2000 <n_feature RNA <9000 and MT-gene < 10% were kept for downstream Seurat
analysis, resulting 186,399 cells with a representation of ~200 cells/putative peripheral
enhancer. For two-sided Wilcoxon statistics test to determine the significance of a certain
enhancer perturbation effect, the normalized gene expression in the cells with the gRNAs
targeting on the enhancer was compared to it in all cells. Benjamini-Hochberg correction
were further performed to adjust the p-value. Expression fold change were calculated using
the mean normalized gene expression between the cells with the gRNAs targeting on the

enhancer verses all cells.
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RESULTS

Dynamic GRN model predicts temporal sensitivity to enhancer perturbation

We sought to develop a dynamic GRN model to study the temporal and threshold-
dependent requirements for enhancers during cell state transitions. Our previous studies of
cell state transitions 4%-261:284.285 and sequence-based modeling 4%-27>27% of a broad range of
ENCODE epigenomic profiling data have identified key features of this model. Machine
learning applied to chromatin accessible peaks identifies a small set of 5-10 lincage
determining core TFs in each cell type whose binding sites can predict chromatin accessible
peaks to a high degree of accuracy #%?7>?7, Each chromatin accessible peak contains
combinations of multiple binding sites for these core TFs. Thus, the lineage determining
core TFs cooperatively auto-regulate each other through multiple enhancers flanking each
core TF gene and they co-regulate downstream peripheral genes (Fig.14a and 14b). This
results in highly nonlinear regulation of gene expression. Since these core TFs determine
the network state, we will describe the activity of the network with a time-dependent state
variable, 1 (t), whose amplitude reflects the activity of the core TFs. We use ‘network state’
and ‘cell state’ essentially interchangeably. The key features of this model are as follows:
each gene is expressed at an activated (e;) or basal level (ey), depending on the activity of
its flanking enhancers. Each gene will be in the activated state with probability

Pon ~ ¢f (1) and in the basal state with p,¢f ~ b, where f (1) is a nonlinear function of
the core TF activity and reflects cooperativity at the enhancers, and whose activity can be
modulated through the parameter c, (e.g., via CRISPRi). In addition, we allow a time-
dependent differentiation stimulus &§(t) that acts at the enhancers through a separate

mechanism (e.g., differentiation signaling) to stimulate the transition, so p,, ~ cf () +
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&(t). Finally, we add degradation or export of the TFs (—r) and a stochastic noise term,

&(t), so the final network state equation is:

ap e1(cfW)+8(D) eob .
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Figure 14. Dynamic Gene Regulatory Network model. a, The schematic of core circuit in the GRN. The core TFs
cooperatively auto-regulate each other and co-regulate downstream peripheral genes. b, The detailed schematic of core
circuit in the GRN. The core TFs cooperatively auto-regulate each other by binding to core enhancers and co-regulate
downstream peripheral genes by binding to peripheral enhancers. ¢, The equation of the dynamic gene regulatory network
model, created by Dr. Michael A. Beer.

The simplifications that lead to this one-dimensional network state equation, where
Y (t) is a scalar representing the degree to which the network is activated, are described in
Materials and methods. In the strongly cooperative limit, the enhancers together have an
activity f(y) =~ Y™ where n is a typical number of TFs binding at each enhancer. For
concreteness and simplicity, we will take n = 3, but our conclusions are robust for n > 3.
Stochastic simulation of this model (Materials and methods) produces distributions of

cells with either high or low network activity (Fig.15a). This can be understood from

59



stability analysis of this model, by plotting dy/dt vs Y (Fig.15b). Over a wide parameter
range, the network has three fixed points where di/dt = 0. Two of these are stable states:
the OFF state, with low activity where basal activation balances degradation, and the ON
state, with high activity where enhancer-driven transcriptional activation balances
degradation. There is also an intermediate unstable fixed point (Fig.15b), above which the

network activity will transition to the ON state, otherwise, it will fall to the OFF state.
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Figure 15. The simulation results of Dynamic Gene Regulatory Network model (generated by Dr. Michael A. Beer).
a, The violin plots of core circuit establishment during cell state transition by simulation. b, Plot of dy/dt vs 1 showing
cell state transition with different enhancer strengths. The green line represents total enhancer strength without
perturbation. The cyan line represents total enhancer strength reduced to 70% of full strength by perturbation. The purple
line represents total enhancer strength reduced to 30% of full strength by perturbation.

The simulation results are in good agreement with single-cell RNA sequencing
(scRNA-seq) experiments sampling every 12 hours (12h) during hESC-DE differentiation
(Fig.15a, Fig.16a and 16c). To generalize the definition used in the equation, we used the
projection of the expression of all TFs along principal component analysis (PCA)
component 1 to measure the network state in each cell (Fig.16b and 16¢). The scRNA-seq
results show a bi-stable distribution of cell states during differentiation: a pre-transition
steady state, from Oh to 24h, and a post-transition steady state 48h to 72h, when
transcriptome profiles are relatively similar over time, and a transitional period, from 24h
to 48h, when transcriptome profiles are changing more rapidly (Fig.16a, 16¢c and 16d).
This transition behavior is also predicted in the simulation results (Fig.15a and 15b). The

consistency between simulation and experimental results suggests that the simple dynamic
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network model is nevertheless capturing the key features of the establishment of the core

circuit in a GRN.
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Figure 16. Validate the Dynamic Gene Regulatory Network model with scRNA-seq (a-c are generated by Dr.
Michael A. Beer). a, The violin plots of core circuit establishment during hESC-DE transition by scRNA-seq
experiments sampled every 12 hours during hESC-DE transition. b, The ranking plot of PC1 weight of all TFs in PCA
analysis from scRNA-seq data during hESC-DE transition. ¢, PCA analysis of all TFs from scRNA-seq data during
hESC-DE transition. Each dot represents a cell collected every 12h during hESC-DE transition. The large dots represent
the average of all cells from the same time point (left). The PCA plots showing selective TFs from the PCA component
1 (Fig.2b) of scRNA-seq (right). d, The schematic of core circuit establishment during cell state transition, similar to
Moris et al *%, The transition of a cell from one steady state to another is accompanied by the deconstruction of the
original core circuit (A, B, C) and the establishment of core circuit of the new state (X, Y, Z).
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To quantitatively model enhancer perturbation during the cell state transition, we
decreased the total enhancer strength (c) to varying degrees (with the same stimulus
strength §(t)) and compared the simulation results. Mildly decreasing the total enhancer
strength, which mimics perturbing one of the multiple core enhancers flanking a core TF,
has a very weak effect on both the ON and OFF steady states, but has a much stronger
effect on the network activity required to transition between states (the unstable fixed point
where dy/dt = 0 in Fig.15b), indicating mild enhancer perturbation could delay the cell
state transition without dramatically changing the final network state (Fig.15b and Fig.17a
left). We also mimicked the enhancer perturbation in a steady state condition by decreasing
the total enhancer strength (c¢) after cells have reached the steady state. Compared with the
simulation during the forward cell state transition, the same enhancer perturbations show
much weaker effects in steady state (Fig.17a). These results indicate that an optimal time
window exists during cell state transitions, which could be utilized to increase the
sensitivity of enhancer perturbation screens over screens conducted at a steady state
150,233,240,241,244-248 ‘We further validated the results of the simple GRN network model (Eq.1)
with stochastic Gillespie simulations 272! (formally valid in the limit of small numbers of
TFs) under the same nonlinear auto-regulatory assumptions. These simulations reproduce
the main findings of the sensitivity to enhancer perturbation during the transition, temporal
delay in the transition, and insensitivity to enhancer perturbation after the GRN is fully

activated in the ON state (Fig.17b; Materials and methods).
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Figure 17. Dynamic Gene Regulatory Network model predicts temporal sensitivity to enhancer perturbation in
the dynamic systems (generated by Dr. Michael A. Beer). a, The comparison between the same enhancer perturbation
strength during cell state transition or at steady state. The line plots represent the median of simulation results. The violin
plots correspond to a zoomed in time interval denoted by the grey box on the line plots. The green, cyan, purple, yellow
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Systematic identification of core TFs in hESC-DE transition
We applied our modeling results to discover core enhancers in cell state transitions

using hESC-DE differentiation as a test case, for which core enhancers remain
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incompletely defined ?*’. Optimization of our existing differentiation protocol 2°! allowed
us to reproducibly generate >95% SOX177/CXCR4" DE cells within 72 hours after the
initiation of DE differentiation (DE-72h) (Fig.18a; Materials and methods). To identify
core enhancers, we first took a systematic approach to define core TFs (Fig.18b). Since
OCT4 (POUSFI), NANOG and SOX2 are well-known TFs essential for the ESC identity
288 we focused on identifying core TFs for the hRESC-DE transition. We analyzed the genes
required for hRESC-DE transition identified from our unbiased genome-scale CRISPR-Cas9
screening data 2!, and selected four core DE TFs (EOMES, MIXLI, GATA6, SOX17) and

three signaling TFs (SMAD2, SMAD4, and JUN) (Fig.18c and 18d).
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Figure 18. Systematically identify core TFs during ESC to DE cell state transition. a, Flow cytometry analysis
showing the gating strategy (left), differentiation efficiency at DE-72h measured by DE markers SOX17 and CXCR4
(middle) or transition efficiency every 12h measured by SOX17 (right). b, The schematic of using a systematic approach
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TFs (labeled). DE core TFs and signaling TFs identified for the network-guided core enhancer perturbation screen are
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shown in green and blue, respectively. d, MAGeCK RRA scores for negative hits in two genome-scale DE screens from
Li et al 26", JUN is the only identified TF among the negative hits.

The DE and ESC TFs showed opposing changes in gene expression during hESC-
DE transition with corresponding changes in their regulatory activities predicted by gkm-
SVM #9275 trained on the ATAC-seq data (Fig.19a-d). Analysis of gene expression from
scRNA-seq data (collected every 12h during hESC-DE transition) using the Pearson
correlation as the distance metric for UMAP visualization further demonstrated that the
expression patterns of DE and ESC TFs clustered separately, and they each correlated
amongst themselves (Fig.19a; Materials and methods). Compared to the ESC and DE
TFs, the signaling TFs showed less dynamic changes in transcriptional and regulatory

activities during differentiation (Fig.19c¢).
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We further examined biochemical cooperation between the core DE TFs through
chromatin immunoprecipitation followed by mass spectrometry (ChIP-MS) for EOMES,
GATAG6 and SOX17. Our analysis revealed that all three TFs interacted with each other,
and they also interacted with many common partners including the DE TF MIXL1 and the
signaling TF SMAD4 (Fig.20a-d; Supplementary table 11). In summary, we identified
10 core TFs for the study, starting with functional genomics data and corroborating with

gene expression, chromatin accessibility and proteomics findings (Fig.21a).
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Figure 20. The protein-protein interactions between core TFs of ESC to DE cell state transition. a-c, Volcano plots
showing protein-protein interactions identified by ChIP-MS using EOMES (a) as the bait at DE-24h, GATAG6 (b) and
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interactive partners between core TFs identified by ChIP-MS using EOMES, GATAG6 and SOX17 as baits during hESC-
DE transition.
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Discovery of core enhancers in hESC-DE transition

To discover core enhancers, we first examined 4 Mb genomic regions surrounding
each of the 10 core TFs, and identified 394 regions that are accessible at either ESC or DE
stage based on ATAC-seq (excluding the promoter regions). We then designed a tiling
gRNA lentiviral library to target these regions with a total of 11,050 gRNAs (including
1,100 negative controls targeting safe harbor loci 2’7 and 3 positive controls targeting the

SOX17 promoter, Fig.21a-e; Supplementary table 4).
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We generated an hESC line with a doxycycline-inducible dCas9-KRAB cassette

and a DE lineage reporter SOX1 7¢°F""* (Fig.22a-d; Materials and methods) and infected
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the cells with the gRNA library at a multiplicity of infection (MOI) of ~0.3 to ensure that

most infected cells received a single gRNA (Fig.21a).
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KRAB SOX179P* hESC line generation using cassette switching. gRNAs targeting the puromycin selection cassette
and the 5° sequence outside TRE are designed for inducing double-strand break for homology repair. b, RT-qPCR results
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Based on flow cytometric analysis for SOXI17-GFP expression during
differentiation (Fig.18a), as well as PCA analysis of scRNA-seq, RNA-seq and ATAC-seq
data, we identified DE-36h as an optimal mid-transition point for interrogation of enhancer
perturbation effects (Fig.19a-d). SOX17-GFP* (top 20%) and SOX17-GFP~ (bottom 20%)
cells were isolated through FACS for gRNA enrichment analysis (Fig.18a; Materials and

methods). We calculated the Z-score for each gRNA based on its logarithm of fold change
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(10g2FC) in the SOX17-GFP~ versus the SOX17-GFP" cells (Fig.23a). Most gRNAs in the
same hit regions had similar Z-scores (Fig.24a-b), supporting that the screen is both

sensitive and robust.
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Figure 23. A dynamic network-guided enhancer screen identified core enhancers during hESC-DE cell state
transition. a, The scatter plot of gRNA Z-score distribution from the screen. Each dot represents an individual gRNA.
Dashed lines indicate the threshold of |Z-score| = 2. Gray dots represent gRNAs of |Z-score| < 2. Black dots represent
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Through calculating the average gRNA Z-score for each region, we discovered 29
enhancer hits with Z-scores ranging from 0.75 to 7.14 (Fig.23b; Supplementary table 5).
Relatively few enhancers were found for the ESC and signaling TFs, likely reflecting that
the ESC TFs mainly exert their regulatory effects at the ESC stages and that the signaling
TFs are primarily regulated post-transcriptionally (e.g., through protein phosphorylation).

In contrast, we discovered many enhancers for the core DE TFs, ranging from 4 to 9 for
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each gene (Fig.23b and Fig.24b; Supplementary table 5). These findings demonstrate
the high sensitivity of the screening strategy utilizing a dynamic transition and a single
gene readout (e.g., SOX17 for the DE identity) for discovery of core enhancers in multiple
loci. Most of these enhancers were previously unknown, and their discovery expands the
atlas of regulatory elements required for human development and provides a basis for
understanding the complex gene regulatory networks that govern cell state transitions.
Furthermore, 41% of the identified core enhancers are more than 100 kb away from the
TSS of the cognate gene (Fig.23c¢), highlighting the need for examining putative enhancers

in relatively broad genomic windows.
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Core enhancers show temporal sensitivity to perturbation
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We selected 20 top enhancer hits for validation. Individual CRISPRi perturbations
of all 20 hits resulted in significantly reduced numbers of SOX17-GFP* cells at DE-36h
based on flow cytometric analysis (Fig.25a, b). In addition to the cell state readout, we also
confirmed the downregulation of the corresponding cognate gene expression after
perturbation by RT-qPCR analyses (Fig.25e). In sharp contrast to the strong phenotypes
observed at DE-36h, at DE-72h, the perturbations of most of the top 20 enhancers had little
or no impact on the induction of SOX17-GFP*/CXCR4" cells or their cognate gene
expression (Fig.25a-f), which is reminiscent of the temporarily phenotypic enhancers
previously described 24¢?#7, To investigate the enhancer perturbation effect on hESC-DE
transition with a finer temporal resolution, we focused on two GATA6 enhancers
(GATA6e+9 and GATA6e+12) and measured the differentiation efficiency based on
SOX17 expression every 6 hours. Consistent with our dynamic GRN model (Fig.17a), the
results show an exquisite temporal sensitivity to enhancer perturbations: a significant
impact was observed only in a narrow time window (around DE-36h) during the transition
(Fig.25¢g and 25h). In summary, these validation results show that the expression of core
TF genes is frequently regulated by multiple enhancers, ensuring robustness in the
regulatory network. Perturbing a single enhancer can significantly decrease target gene
expression and delay cell-state transitions, but most perturbations do not substantially alter
the post-transition state. The consistency of our experimental results with our dynamic
GRN model suggests a cooperative autoregulatory mechanism underlying this effect.
Together they support the utility of cell state transitions in perturbation screens as a

generalizable approach for sensitized enhancer discovery.
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a b CRISPRI validation at DE-36h
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Figure 25. Validation of core enhancers using CRISPRi perturbation. a-d, Representative flow plots showing
individual core enhancer perturbations decrease the hESC-DE transition efficiency measured by SOX17-GFP* at DE-
36h (a) and SOX17-GFP*/CXCR4-APC" at DE-72h (¢). The bar graphs show the percentage of SOX17-GFP" cells at
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SD. Statistical analysis was performed by two-tailed unpaired multiple comparison test with Dunnett correction.
Significance is indicated as: *P<0.05, **P <0.01, ***P<0.001 and ****P <0.0001. e-f, RT-qPCR showing the
expression of the cognate genes decreases by enhancer perturbations at DE-36h (e) but mostly restored at DE-72h (f).
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indicate quartiles. Statistical analysis was performed by two-tailed paired student t-test with mean of each replicate. n.s.:
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targeting control (NT) vs GATA6e+9 or GATA6e+12 perturbation measured every 6h through flow cytometry during
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hESC-DE transition. A significant impact was observed only in a narrow time window (around DE-36h) during the
transition.

Since functional enhancers will form enhancer-promoter contact to activate their
cognate genes®>?%°, we performed the 4C-seq experiments at the SOX17 and GATA6 loci
to validate whether our screen identified DE core enhancers increase their interaction with
the promoters during DE differentiation. We chose SOX17 promoter and GATA6 promoter
as viewpoints (VPs) and collected cell at both ESC stage and DE48h. Compared to ESC
stage, the upstream of both SOX17 and GATA6 showing significant increase of chromatin
contact with the promoters at DE48h (Fig.26a and Fig.26b). The 4C signals have stronger
increase at the regions overlapped with the identified DE core enhancers (Fig.26a and
Fig.26b), further supporting the gain of chromatin contact between the DE core enhancers
and promoters during DE differentiation. 4C-seq with enhancer as viewpoints in WT
DE48h and enhancer perturbation conditions were also performed. The data analysis is still

in processing.
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Figure 26. Evaluating the chromatin contact change between the identified DE core enhancers and promoters
using 4C-seq during DE differentiation (generated by Wilfred Wong). a and b, 4C signals comparison between ESC
stage (blue) and DE48h (red) at GATAG6 locus (a) and SOX17 locus (b) using GATA6 promoter and SOX17 promoter as
viewpoint respectively. Red boxes highlight the chromatin regions that have significant increase of contacts to the
promoters. Blue boxes highlight the chromatin regions that have significant decrease of contacts to the promoters.

By definition, core enhancer perturbation should cause global effect on cell state
transition. We performed bulk RNA-seq and bulk ATAC-seq with the cells that contain
selective enhancer perturbations (SOX17e+4, SOX17e+10, GATA6e+9 and GATA6e+12)
at DE24h and DE48h to assess the global effects. Compared to the WT 12h time point
RNA-seq results, core enhancer perturbation cells show a global delayed transcriptome

using PCA mapping (Fig.27). More data analyses are still in progressing.
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Figure 27. PC analysis of bulk RNA-seq with selective core enhancer perturbation at DE24h and DE48h. Cells
with SOX17e+4,SOX17e+10, GATA6e+9 and GATAGe+ 12 perturbations were collected at DE24h and DE48h for RNA-
seq and compared to WT cells.

74



Enhancer deletions exert stronger impacts than CRISPRi

We reasoned that the GRN is robust in part because multiple enhancers could
interact additively or synergistically at a locus to regulate target gene expression. We
applied CRISPR-Cas9 to generate single and double deletions of GATA6e+9 and
GATA6e+12 (Fig.28a). The deletion of both GATA6 enhancers showed a stronger impact
on transition efficiencies compared to the expected additive effects of individual enhancer
deletions at both DE36h and DE72h (Fig.28b-d). These results support synergistic
interactions of these two core GATA6 enhancers. Compared to single enhancer deletions,
the double deletion produced a clearer separation of differentiated and undifferentiated
cells at DE-72h. These experimental data closely match results from the dynamic GRN
modeling (Fig.28e). We also compared the enhancer deletion results with single or double
perturbations using CRISPRi and found that the latter had mild or no impact at DE72h
(Fig.28d). Thus, although CRISPR1 is more amenable for large-scale enhancer screens than
CRISPR-Cas9 mediated deletion, it may miss bona fide enhancers especially when
examining the perturbation effects in a steady state. The weaker effect of dCas9-KRAB
could be due to competition with endogenous TFs and other technical differences between

CRISPRi and deletion?°,
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Figure 28. Validation of core enhancers using CRISPR-Cas9 mediated deletion. a, Illustration of GATA6e+9 del,
GATA6e+12 del and GATA6e+9/e+12 double del hESC lines generation using two pairs of gRNAs with Cas9. b, Flow
plots showing GATA6 core enhancer del reduced hESC-DE transition efficiency at DE-36h and DE-72h. ¢, Flow plots
showing SOX17/GATAG6 expression at DE-36h, DE-72h and SOX17-GFP/CXCR4 expression at DE-72h of WT,
GATAG6e+9 del, GATAGe+12 del, GATA6e+9/e+12 double del. d, Statistics of SOX17-GFP/CXCR4 double positive
cells at DE-72h in WT, GATA6e+9 del, GATA6e+12 del, GATA6e+9/e+12 double del cells, as well as cells with non-
targeting control, GATA6e+9 perturbation, GATA6e+12 perturbation and GATA6e+9/GATA6e+12 dual-perturbation.
n=3 biological replicates. Error bars indicate mean + SD. Statistical analysis was performed by two-tailed unpaired
multiple comparison test with Dunnett correction. Significance is indicated as: *P <0.05, **P <0.01, ***P <0.001 and
**%%P <(0.0001. n.s. Not significant. e, The comparison between the simulation and experiment results of the impact of
different levels of enhancer perturbation on cell state transition. Solid lines indicate median. Dashed lines indicate
quartiles (partially generated by Dr. Michael A. Beer).
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Despite the technical differences, the “differentiation delay” is observed with both
CRISPRi and deletion (Fig.29a and Fig.29b). When we deleted two SOX17 enhancers
(labeled as SOX17e+4/e+5 double del), the impact on differentiation was mostly recovered
by DE-72h with only a small decrease in differentiation efficiency; and by DE-96h and
DE-120h, there were no significant differences. A similar trend was observed for the
deletion of GATA6e+12 when we examined at DE-96h and DE-120h. However, for
deletion of GATA6e+9 or double deletion of GATA6e+9/e+12, the impact on
differentiation remained strong even when examined at DE-120h (Fig.29a and Fig.29b).
These findings are consistent with our conclusion that the network is robust post-transition
but can still be disrupted with strong perturbations (which can be either CRISPRi
perturbation of a strong enhancer, or deletion of one or multiple enhancers). Overall, our
findings demonstrate that the GRN is robust post-transition but can still be disrupted with

strong perturbations as achieved here through the double deletion of GATA6 enhancers.
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Figure 29. Differentiation delay by weak enhancer deletion(s) can be restored by extended differentiation. a, Flow
plots showing SOX17-GFP expression at DE-36h and SOX17-GFP/CXCR4 expression at DE-72h, DE-96h and DE120h
of WT, SXOI7e+4/e+5 double del, GATA6e+12 del, GATA6e+9 del, GATA6e+9/e+12 double del. b, Statistics of
SOX17-GFP/CXCR4 double positive cells at DE-72h, DE-96h and DE120h of WT, SXO1I7e+4/e+5 double del,
GATAGe+12 del, GATA6e+9 del, GATA6e+9/e+12 double del. n=3 biological replicates. Error bars indicate mean + SD.
Statistical analysis was performed by two-tailed unpaired student t-test. Significance is indicated as: *P <0.05, **P <0.01,
***%P <0.001 and ****P <(.0001. n.s. Not significant.
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GATAG plays a critical role in the development of various cell lineages, including

291 292

but not limited to endoderm?’!, precardiac mesoderm?®?, pancreatic progenitor cells®>3. To
further investigate the function of the two identified GATA6 core enhancers during the
development, we differentiated the GATA6e+9 del, GATA6e+12 del and GATAb6e+9/e+12
double del hESC lines to the pancreatic progenitor stage 1 (PP1). Compared to the WT, we
observed a significant decrease in PDX1 expression in all enhancer deletion lines measured
by flow cytometry, and the GATA6e+9 del and GATA6e+9/e+12 double del lines failed
completely in PP1 differentiation (Fig.30a and Fig.30b).

Since GATAG6 function is conserved in mouse development and the corresponding
conserved regions of GATA6e+9 and GATA6e+12 are present in the mouse genome
(Fig.30c), we generated Gatabe+9 del, Gatabe+12 del and Gatabe+9/e+12 double del
mouse lines by injected gRNA and Cas9 into the zygotes to investigate their function
during mouse development (Materials and methods). In sharp contrast to the strong
phenotypes observed during PP1 differentiation in hESC lines, homozygous eletion of
these enhancers did not cause any observable phenotypic abnormal (Data not shown). We
further generated compound heterozygous mouse lines by crossing Gata6 heterozygous
knockout (KO) mice with each enhancer deletion mouse line, but again, no phenotypic
abnormal was observed (Data not shown). Even though the enhancer deletion mice are in
general phenotypically normal, subtle phenotype differences cannot be ruled out, as Gata6
heterozygous KO mouse embryos showed a significantly lower number of primitive

294

endoderm cells in previous studies=*. Besides the potential subtle phenotype, previous

studies have shown that GATA6 dosage requirement during pancreas development is lower
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in mouse than in humans?®>2%, which may explain the phenotypic differences observed in

the hESC-derived PP1 differentiation and mouse development with enhancer deletion lines.
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Figure 30. GATA6 enhancers exhibit different phenotypes in human and mouse. a, Flow plots showing
PDX1/GATAG6 expression at PP1 of WT, GATA6e+9 del, GATAGe+12 del, GATAG6e+9/e+12 double del. b, Statistics of
PDX1/GATAG6 double positive cells at PP1 in WT, GATAG6e+9 del, GATA6e+12 del, GATA6e+9/e+12 double del cells.
n=3 biological replicates. Error bars indicate mean + SD. Statistical analysis was performed by two-tailed unpaired
multiple comparison test with Dunnett correction. Significance is indicated as: *P <0.05, **P <0.01, ***P <0.001 and
**%%P <0.0001. n.s. Not significant. ¢, GATA6e+9 and GATAGe+12 are conserved among different species.

CIA model improves enhancer prediction

Our CRISPRI screen and validation studies identified multiple enhancers around
the core DE regulators (GATA6, EOMES, SOX17, and MIXL1; Supplementary table 7).
This high-quality dataset allowed us to explore genomic features that can distinguish the
enhancers which were positive in the screen (hits) from those which were not (non-hits).
As expected, all enhancer hits for the core DE TFs had elevated levels of H3K27ac and
increased accessibility during hESC-DE transition, accompanied by the binding of DE core

TFs EOMES, GATAG6 and SOX17 (Fig.31).
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Figure 31. Epigenetic features of core enhancers. Relevant ATAC-seq and ChIP-seq tracks of all 10 selected loci.
Yellow boxes highlight the DE core TFs (EOMES, GATA6 and SOX17) bind to DE core enhancers. Genomic
coordinates from GRCh38 (human hg38) for each gene are labeled. kb, kilobase.
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However, we also noticed that the hits were often located on one side of the TSS.
We performed Hi-C and CTCF ChIP-seq experiments in ESC and DE, and observed strong
concordance among bounded domains of increased Hi-C contact frequency (often referred
to as TADs), CTCF loops measured by ChIA-PET in H1 hESCs 28°, CTCF loops predicted
by our loop competition and extrusion model (LE model) % and CTCF binding (Fig.32).
While Hi-C does detect increased interactions between the promoter and distal enhancer
hits (i.e., SOX17e+10) in DE, Hi-C contact frequency between the promoter and distal
enhancers is only weakly correlated with the effect of enhancer perturbation (Fig.33c). In
addition, enhancer hits are often distributed broadly around the target gene (Fig.23c and
Fig.24b), while the Hi-C contact signals are primarily enriched near the promoter (Fig.32).
In contrast, all the SOX17 enhancer hits fall into a CTCF loop enclosing the promoter
(Fig.32), both as measured by CTCF ChIA-PET 2# and as predicted by the LE model '®°.
To quantify, we calculated the Hi-C contact frequency (with the promoter) for each
enhancer along the locus. We also computed the probability (denoted as P(in loop)) that
each distal enhancer is enclosed within the same CTCF loop as the promoter, using the
ratio of the sum of counts for all loops enclosing both enhancer and promoter to the sum
of all counts for all loops enclosing the promoter (Materials and methods). Comparing
the genomic intervals with large P(in loop) against those intervals with large Hi-C contact
frequency, the former is broader and encompasses more hits (Fig.32). Similar observations
hold for the other loci (Fig.32). This suggests that we are less likely to miss impactful
enhancers based on predictions by their enclosure within a CTCF loop than by enhancer-

promoter Hi-C contact frequency.
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Figure 32. 3D conformation of DE core TF loci (generated by Dr. Michael A. Beer). Hi-C-based and CTCF loop-
based chromatin conformation analysis at the SOX17, EOMES, GATA6 and MIXLI loci.

To quantitatively compare the predictive power of these chromatin conformation
features individually, we plot precision-recall curves for predicting hits (log2FC > 0.15)
from non-hits for all DE gene enhancers (Fig.33a and 33b; Supplementary table 7). P(in
loop) is more predictive (AUPRC=.818) than Hi-C contact frequency in DE (.692), Hi-C
contact frequency in ESC (.598) or 1/|distance| from the promoter (.604). Many non-hit

enhancers with a high P(in loop) have low chromatin accessibility, TF binding, and
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H3K27ac (Fig.31 and Fig.32). Therefore, we tested all combinations of these features and
the enhancer-promoter interaction information based on CTCF looping or Hi-C, using
logistic regression, and assessed both AUPRC and correlation with log2FC (Fig.33¢ and
33d). Among the potential enhancers we tested, enclosure within a promoter-containing
CTCF loop is more predictive than any other single feature. Combining interaction
information with ATAC, H3K27ac and TF binding improves AUPRC, and in all cases
CTCEF loop-based models are more predictive than Hi-C contact frequency-based models.
The combination of CTCF loop, ATAC, and H3K27ac achieves a very accurate prediction
with AUPRC=.898. There is a further slight improvement by adding core TF binding data
from EOMES, GATAG6, SOX17 ChIP-seq (AUPRC=.925). Adding H3K4mel to ATAC
and H3K27ac can slightly improve the predictive power, but the prediction with H3K4mel
is not as good as H3K27ac when either is combined with ATAC alone or ATAC and core

TF binding (Fig.33e). The ABC model '*° combines ATAC and H3K27ac into Activity =

VATAC * H3K27ac, and uses either Hi-C contact frequency or 1/|distance| as contact

measurement. We found that CTCF loop-constrained models outperformed both (Fig.33¢

and 33d). Nevertheless, we found that combining the Activity = VATAC x H3K27ac
with CTCF loop information is simpler and performs comparably to logistic regression

using ATAC and H3K27ac independently (Fig.33c¢).
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Figure 33. The CIA model provides improved enhancer prediction (generated by Dr. Michael A. Beer). a,
Precision-recall plot comparing the performance for prediction of enhancer hits from the screen using different Hi-C
datasets. b, A precision-recall plot comparing the performance for prediction of enhancer hits from the screen using P(in
loop, red), DE Hi-C (blue), ESC Hi-C (yellow) and enhancer-promoter distance (black). ¢, Bar plots comparing the
AUPRC and correlation scores between single chromatin feature-based, Hi-C-based, or CTCF loop-based enhancer
prediction model with the ABC model. d, A precision-recall plot comparing the performance for prediction of enhancer
hits from the screen using CTCF loop (solid line) and Hi-C (dash line) with or without additional chromatin feature
combination. e, Precision-recall plot comparing the performance for prediction of enhancer hits from the screen using
CIA model with additional H3K4mel chromatin feature.
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The combination of P(in loop) > 0.5 and Activity can classify most hits more

cleanly than Activity in combination with Hi-C (Fig.34a). Our best classification result is

with both P(in loop) above a threshold near 0.5 and Activity = VATAC = H3K27ac
greater than a threshold value near 1; as shown in Fig.34b, almost all hits (green) are
correctly classified, and non-hits are correctly classified either by being outside a CTCF
loop (grey) or below the Activity threshold curve (red). Since both P (in loop) and
Activity are required, we will refer to the combined rule CIAscore = P(in loop) *

Activity as the CTCF loop-constrained Interaction Activity (CIA) model.
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Figure 34. The CIA model provides clear separation of hits vs non-hits (a and b were generated by Dr. Michael A.
Beer). a, A scatter plot showing the P(in loop) can classify hits (green) and non-hits (grey) more clearly than Hi-C-based
enhancer-promoter contact frequency. The size of each dot represents the log2FC of each enhancer from the screen. b,
A scatter plot showing the combinatory criteria of P(in loop), H3K27ac and ATAC can clearly separate the hits (green)
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and non-hits (red and gray). P(in loop) > 0.5 is used to justify the enhancers and targeting promoters are in the same

CTCEF loop (green and red). The solid line represents the threshold value (criteria) of Activity = VATAC « H3K27ac.
The size of each dot represents the 1og2FC of each enhancer from the screen. ¢, A scatter plot showing the comparison
between the CIA and ABC model with all 3 datasets (ESC-DE, K562 Reilly?*! and K562 Nasser?®?). The numbers of
selected top predictions are based on the hits identified from each data set, including top 24 predictions from ESC-DE,
top 36 predictions from K562 Reilly and top 69 predictions from K562 Nasser. Yellow dots represent top predictions in
both models. Red dots represent top predictions only in the CIA model. Cyan dots represent top predictions only in the
ABC model. Grey dots represent regions that do not belong to top predictions. The effect sizes from each data set are
scaled to reach to the same threshold (~0.1 dashed line).

We further evaluated the generalizability of this model with additional CRISPRi
datasets from K562 cells in Reilley et al ?*' and Nasser et al %2, The latter study
summarized screening data from multiple sources '30-233.242.249-252 " A fter mapping gRNAs
to distal accessible regions (DHS peaks) in K562 cells, we identified 36 hits and 414 non-
hits around 12 genes from Reilley et al (Fig.35a; Supplementary table 8) and 69 hits and
1862 non-hits from Nasser ef al (Fig.36a; Supplementary table 9). Using these data, we
also found that CTCF loop information was more predictive than Hi-C contact frequency
(Fig.35b and Fig.36b), and CTCF loop + Activity was more predictive than the ABC
model or Hi-C + Activity (Fig.35¢, Fig.35d, Fig.36¢c and Fig.36d). An Activity
threshold again clearly distinguished hits within loops (Fig.35e and Fig.36e). To better
compare between the CIA and ABC models, we integrated all three datasets (ours, Reilley
et al., and Nasser et al.). We scaled log2FC to “effect size” (Materials and methods) and
show the effect size vs. distance from TSS for all enhancer-promoter pairs tested (Fig.34c).
For an equal number of positive predictions by CIA and ABC in each dataset (24+36+69,
fixed recall), many strong effect enhancers are predicted by both models (yellow).
However, the predictions made by CIA alone (red) have larger effects than predictions
made by ABC alone (blue). Adding TF binding to the CIA model more clearly
distinguishes hits from non-hits and performs slightly better (Fig.33¢ and Fig.33d). In the
absence of TF binding information, gkm-SVM scores can reproduce this small

improvement in predictive accuracy (Fig.33¢, Fig.35¢ and Fig.36¢). In summary, using
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three large functional enhancer screening datasets, we show that enhancer impact is more

reliably predicted by enhancer location within a CTCF loop than by direct enhancer-

promoter Hi-C contact frequency, and we constructed a simple predictive model of

enhancer impact by combining CTCF loop-constrained interaction and enhancer activity.
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Figure 35. The CIA model predicts active enhancers in K562 Reilly (generated by Dr. Michael A. Beer). a, gRNA
enrichment analysis identified 36 hits from the HCR-FF screen in K562 cells from Reilly et al **' b, The scatter plot
showing the P(in loop) can classify hits (green) and non-hits (grey) in K562 HCR-FF screen more clearly than Hi-C-
based enhancer-promoter contact frequency. The size of each dot represents the log2FC of each enhancer from the screen.
¢, Bar plot comparing the AUPRC and correlation scores between Hi-C-based enhancer prediction with CIA model and
ABC model using K562 HCR-FF screen results. d, Precision-recall plot comparing the performance for prediction of
enhancer hits from the K562 HCR-FF screen using CTCF loop-based model and Hi-C-based model. e, The scatter plot
showing the combinatory criteria of P(in loop), H3K27ac and ATAC can clearly separate the hits (green) and non-hits
(red and gray) from the K562 HCR-FF screen. P(in loop) > 0.5 is used to highlight enhancers and targeting promoters in
the same CTCF loop (green and red). The solid line represents the same threshold criterion of Activity =
VATAC * H3K27ac in Fig.33b. The size of each dot represents the 1og2FC of each enhancer from the K562 HCR-FF
screen.
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Figure 36. The CIA model predicts active enhancers in K562 Nasser (generated by Dr. Michael A. Beer). a, 69
identified hits in the K562 cells from Nasser et al are plotted®®. b, The scatter plot showing the P(in loop) can classify
hits (green) and non-hits (grey) in K562 Nasser more clearly than Hi-C-based enhancer-promoter contact frequency. The
size of each dot represents the effect size of each enhancer from Nasser et al. ¢, Bar plot comparing the AUPRC and
correlation scores between Hi-C-based enhancer prediction with CIA model and ABC model using K562 Nasser results.
d, Precision-recall plot comparing the performance for prediction of enhancer hits from the K562 Nasser using CTCF
loop-based model and Hi-C-based model. e, The scatter plot showing the combinatory criteria of P(in loop), H3K27ac
and ATAC can clearly separate the hits (green) and non-hits (red and gray) from the K562 Nasser. P(in loop) > 0.5 is
used to highlight enhancers and targeting promoters in the same CTCF loop (green and red). The solid line represents the

same threshold criterion of Activity = VATAC * H3K27ac in Fig.33b. The size of each dot represents the effect size of
each enhancer from the K562 Nasser.

Identified peripheral enhancers through genome-scale perturb-seq screen

Since the core DE enhancers have been identified, we further focused on mapping
the peripheral DE enhancers to build the entire DE enhancer atlas. As previously described,
peripheral genes are commonly not TFs. Therefore, they cannot direct regulate each other
and are relative independent of each other (Fig.2a, Fig.14a and Fig.14b). Due to this
intrinsic difference, we cannot use single reporter strategy to monitor the perturbation
effect of peripheral enhancers like we used in the core enhancer screen. Instead, each
peripheral gene needs its own expression readout. Besides the gene expression readout,
identification of gRNA in each cell is also required to assess the function of a peripheral
enhancer to regulate its cognate peripheral gene. Considering relative independency
between peripheral genes, if multiple perturbation happened in the same cell, the
perturbation effect will be less likely to have crosstalk. Perturb-seq, a method that combines
the scRNA-seq as expression readout and gRNA capture as perturbation readout (Fig.37),
have been used to study the gene and enhancer perturbation effect in multiple studies?¥22%¢-
299 This method provides the technical feasibility for mapping the DE peripheral enhancers

with large-scale CRISPRi screen.
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Figure 37. Perturb-seq. The schematic of perturb-seq experiment workflow (Plots are partially generated by using
biorender).

To discover DE peripheral enhancers, we first selected 860 peripheral genes with
expression 2-fold greater at DE48h compared to ESC (not including DE core TFs) and
identified 10614 regions (including promoters) at DE48h flanking 250 kb up/down stream
of the 860 peripheral genes. For each region, we then designed maximum 4 specific gRNAs
to generate a 37929 gRNAs library (including 66 positive controls targeting validated core

1 277

enhancers and promoters, as well as 1,100 negative controls targeting safe harbor loci =/,

Fig.38; Supplementary table 10).
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Figure 38. The gRNA library design of large-scale DE peripheral enhancer perturb-seq screen.

Since the peripheral enhancer gRNA library is very large for a perturb-seq
experiment, therefore, a high gRNA capture efficiency is necessary to reduce experimental
cost. The transcriptome capture of perturb-seq is same as normal scRNA-seq. But the
gRNA capture technology has two major categories, poly-T capture and direct capture
(Fig.39). gRNAs’ expression is driven by RNA polymerase III, therefore, gRNAs don’t

have poly-A tail. Paul Datlinger et al. designed a CROP-seq backbone so that gRNA will
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be transcribed into two version, the normal functional version without polyadenylated
(poly-A) tail and a puromycin®-gRNA fusion version RNA driven by polymerase II with
poly-A tail*®’. This gRNA-contained fusion mRNA allows gRNA to be captured by the
poly-T oligo that used for transcriptome capture in the 10x Genomics Chromium Single
Cell 3’ Reagent Kits (Fig.39). However, unlike poly-T capture that needs to engineer
gRNA to contain poly-A tail, direct capture uses a oligo that contain specific sequence
within the gRNA scaffold (Capture Sequence 1 or 2, CS1 or CS2) to directly target the

regular gRNA that driven by RNA polymerase 111*° (Fig.39).

Gel Bead
TruSeq Read 1 umi__PolyldTVN gRNA-contained fusion
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NexteraRead 1 ) : | —— A A Poly-T capture
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p _’“"‘ — Direct capture

Figure 39. gRNA capture methods: Poly-T capture vs Direct capture. gRNA-contained fusion mRNA contains poly-
A tail that can be captured by poly-T. gRNA contain Capture Sequence 1 can be directly capture (adapted from 10x
Genomics).

We first assessed the poly-T capture efficiency with a 48-gRNA mini pool using
CROP-seq backbone®”’. These 48-gRNA mini pool was designed and generated by Jielin
Yan for her purpose. Here, I just used it for evaluating the CROP-seq gRNA capture
efficiency. Each gRNA was cloned individually into the CROP-seq backbone and mixed
equal amount to generate pooled lentiviral library (Materials and methods). We infected
idCas9-KRAB SOX17¢6FP* HUES8 hESCs with the lentiviral gRNA library at a MOI of
~0.1 to ensure that most infected cells received a single gRNA. Cells were doxycycline
treated and harvested at ESC stage and DE36h to perform perturb-seq experiments
(Fig.40a). Sequencing results were aligned using 10x Cellranger with standard setup for
custom feature barcode. Filtered feature bc matrixs were used for downstream analysis.

For two experiments, in total we identified 46856 cells with transcriptome captured. The
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median of total gRNA unique molecular identifier (UMI) per cell is 18 (Fig.40b). We used
10 UMI and UMI of second-most abundant gRNA/most abundant gRNA is < 0.5 as
threshold for gRNA assignment. Because we used a MOI of ~0.1 for infection, singlets
should only contain one type of gRNA, whose UMI is > 10. After gRNA assignment and
live cell filters, only 38% of cells (17600 cells) have been classified as live singlets with
successful capture of single type of gRNA for downstream analysis (Fig.40c). With this
efficiency, we need to double the collected cells to reach the same gRNA representation,

which is not feasible for a perturb-seq experiment with ~40K gRNAs library.
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Figure 40. Assessing gRNA capture efficiency using CROP-seq backbone. a, The design of gRNA capture efficiency
test using 10x poly-T capture with CROP-seq backbone (adapted from 10x Genomics). b, The CROP-seq backbone
includes a gRNA cassette within the 3’ long terminal repeat (LTR), which is duplicated during viral integration. It
expresses an RNA polymerase III transcript for genome editing and a polyadenylated RNA polymerase II transcript
detected by single-cell RNA-seq®”’. ¢, The histogram of gRNA UMI counts per cell with CROP-seq backbone. (Plots are
partially generated by using biorender).

%

Since gRNA and transcriptome use the same poly-T oligo for capture and
transcriptome mRNA are much more abundant than the gRNA-contained fusion mRNA,
there is competition for gRNA capture by poly-T oligo compared to transcriptome capture.
However, direct capture uses a specific oligo for gRNA capture. This design in theory will

provide a better gRNA capture efficiency. To assess the gRNA capture efficiency by direct
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capture, we generated a direct capture capable gRNA vector (LentiGuide-puro-10x-CS1-
3’) and cloned our peripheral enhancer gRNA library into it (Fig.41a). Instead of using a
MOI of ~0.1 for single gRNA delivery, we aim to have multiple gRNAs delivered into the
same cells by using super concentrated lentiviral library. To generate super concentrated
lentiviral library, 100ml of unconcentrated viral supernatant were collected for
concentration under 25,000rct at 4°C for 90min. Supernatant was gently removed after
centrifugation. 2ml DPBS was used to resuspend virus to generate 50-fold concentrated
peripheral enhancer lentiviral library (Materials and methods). We tested different
volume of virus to achieve 15-20 gRNAs per cell. Cells infected with different amount of
concentrated lentiviral library were harvested after selection for genomic DNA and RNA
extraction. Copy number of genome-inserted gRNA was measure by qPCR with genomic
DNA and gRNA expression was measured by RT-qPCR with cDNA as input. 1 gRNA/cell
control was generated by using 0.5 pl of 1X lentiviral library to infected 1 million cells and
selected with puromycin. Confirmed by both copy number qPCR and cDNA RT-qPCR,
15-20 gRNAs per cell can be achieved by using 20 ul of 50X concentrated lentiviral library
to infect 100K cells in one well of a 6-well plate (Fig.41b and Fig.41c; Materials and
methods). In this way, as described above, we can access multiple enhancer perturbation
effects in the same cell without crosstalk between different peripheral genes. This high
MOI strategy®*® can further decrease the cell numbers and experimental cost for the
perturb-seq. We first performed a pilot experiment. 1.2 million idCas9-KRAB SOX] 7¢¢FF+
HUESS8 hESCs were infected with 20ul of the 50-fold concentrated peripheral enhancer
lentiviral library at an average MOI of 15 on Day 0 in 6-well plates (100K cells per well).

Cells were puromycin selected, doxycycline treated and harvested at DE48h to perform
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perturb-seq experiments with 10x Genomics Chromium Single Cell 3’ Reagent Kit v.3.1
(Dual Index) with Feature Barcode technology for CRISPR Screening following the
manufacturer’s guidelines (Fig.41d). We run 2 reactions of the kit aiming to harvest 20-
30K cells per reaction. Sequencing results were aligned using 10x Cellranger with standard
setup for custom feature barcode. Filtered feature bc matrixs were used for downstream
analysis. In total, we identified 39847 cells with transcriptome captured. The median of
total gRNA UMI per cell is 2552 (Fig.41e). Because high MOI were used for gRNA library
infection, we simply used 10 UMI as threshold for gRNA assignment without applying
single type gRNA per cell filter. The average type of gRNA captured per cell is ~13
(Fig.41f), proving that the high MOI can be induced into cells with concentrated virus. The
average UMI of qualified gRNA is 256, which is much higher than poly-T based gRNA
capture. 89% of cells (35439 cells) are qualified as live singlets with 1-40 types of gRNA

per cell, which is much higher than poly-T based gRNA capture.
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Figure 41. Assessing gRNA capture efficiency using 10x direct capture. a, The 10x 3’ gRNA direct capture backbone
with capture sequence 1 (CS1, adapted from 10x Genomics). b and ¢, Verify the high MOI with concentrated virus
through genomic DNA PCR for copy number (b) and RT-qPCR for expression (¢). d, The design of gRNA capture
efficiency test using 10x 3’ direct capture (adapted from 10x Genomics). e, The histogram of type of gRNA per cell with
10x 3> gRNA direct capture backbone. f, The histogram of gRNA UMI counts in each cell with 10x 3° gRNA direct
capture backbone. (Plots are partially generated by using biorender).

We further analyzed this pilot test to assess the data quality for the enhancer
identification. By comparing the cognate gene expression in the cells with corresponding
putative enhancer perturbation and in all cells, we identified 183 regions showing
significant decreased cognate gene expression when perturbing them (Fig.42a and
Fig.42b). In summary, direct capture with high MOI strategy is the most ideal option for
our genome-scale DE peripheral enhancer perturb-seq screen. Additionally, our pilot test
with an average 42 representations of each regions shows promising data quality for

peripheral enhancer identification.
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Figure 42. Perturbation effect analysis of pilot peripheral enhancer screen. a, The volcano plot showing the
perturbation effect of the pilot test. Each dots represent a region identified in the test. Red dots represent hits with padj <
0.05 & Log2FC < -0.25. Two-sided Wilcoxon statistics test were performed using the normalized gene expression in the
cells with the gRNAs targeting on the enhancer compared to it in all cells. Benjamini-Hochberg correction were further
performed to adjust the p-value. b. Representative violin plots show the perturbation effect from selective regions.
Statistics were perform as described in a.
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After confirming the gRNA capture efficiency and perturbation effect from the pilot
test, we further performed 8 more perturb-seq reactions to capture ~200K cells to complete
peripheral enhancer screen with the same experimental setup as the pilot test, aiming a
representation of at least 200 cells/region. 1.2 million idCas9-KRAB SOX1 7¢¢F"+ HUESS
hESCs were infected with 20ul of the 50-fold concentrated peripheral enhancer lentiviral
library at an average MOI of 15 on Day 0 in 6-well plates (100K cells per well). Cells were
puromycin selected, doxycycline treated and harvested at DE48h to perform perturb-seq
experiments with 10x Genomics Chromium Single Cell 3" Reagent Kit v.3.1 (Dual Index)
with Feature Barcode technology for CRISPR Screening following the manufacturer’s
guidelines (Fig.41d). We run 8 reactions of the kit aiming to harvest 20-30K cells per
reaction. Sequencing results were aligned using 10x Cellranger with standard setup for
custom feature barcode. Filtered feature bc matrixs were used for downstream analysis.
gRNAs with equal or greater than 10 UMI were determined as a qualified gRNA capture.
Cells with 1 < types of gRNAs <40, 2000 <n_feature RNA <9000 and MT-gene < 10%
were kept for downstream Seurat analysis. In total of 10 reactions (including 2 pilot test
reactions), 186,399 cells passed the filter resulting a representation of ~200 cells/putative
peripheral enhancer. Standard Seurat pipeline analysis showing no batch effect between
the two pilot test reactions versus the 8 reactions (Fig.43). More data analyses are still in

progressing.
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Figure 43. UMAP of peripheral enhancer screen. The UMAP of peripheral enhancer screen shows no batch effect
between 10 reactions performed from two batches. PES: peripheral enhancer screen.
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Discussion

We performed a CRISPRi screen for enhancers controlling the stimulated hESC-
DE transition and discovered many novel enhancers flanking each core DE TF gene. ChIP-
seq results show that each of these enhancers are bound by multiple core TFs, supporting
that cooperative autoregulation through multiple TFs at enhancers is a prevalent feature of
GRNs controlling cell state. All top enhancers were successfully validated individually.
The results revealed that their perturbation delays the transition to DE, and the effect of
enhancer perturbation is almost negligible after the transition to DE has been completed.
A similar delayed phenotype in response to enhancer perturbation has been observed at the

300 and mice 3139, Simulations of the hESC-DE transition using our

Hox cluster in flies
dynamic GRN model agree with the observation of a delayed transcriptional response to
enhancer perturbation, and show that nonlinear saturation of enhancer activity post-
transition is responsible for this robustness once the GRN has fully activated the core TFs.
In our simulations, the hysteresis of the GRN occurs via autoregulatory enhancer activity
coupled to the translation of the TFs, and is at a longer time scale than simulations of
nonlinearities which may also be present at the time scale of transcriptional activation 3%,
Together, these observations provide a plausible explanation for why variants and putative
enhancer regions from GWAS are often difficult to validate when tested individually in the
steady state. These enhancers may contribute to cell state transitions and cell abundance
while not strongly affecting transcript levels in the established state or when tested in
isolation. This suggests a direct mechanism by which enhancers may contribute to human

disease even in the absence of strong effects in post-transition cells, and recent reports have

emphasized that cell type abundance quantitative trait loci (QTLs) can have profound
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impact on human phenotypes %43%. Our results also predict that screens designed to target
enhancers during a cell state transition will have greater sensitivity of detection. In addition,
one may explore ways to weaken the GRN (e.g., through manipulating a core TF or
enhancer) to increase its vulnerability to further enhancer perturbation, as suggested by the
GATAG6 enhancer double deletion studies. Such strategies could mitigate the challenge of
enhancer redundancies and support a more comprehensive discovery of enhancers. Beyond
developmental cell fate changes, we envision that stimulating physiological or pathological
cell state transitions can accelerate the discovery of disease-relevant enhancers or variants.

The sensitivity of our screen also revealed that most functional enhancers fell
within CTCF loops, leading us to propose an interaction model whereby CTCF loops
constrain enhancer interactions and activity (CIA model). Our large number of validated
enhancers allowed comparisons between alternative hypotheses and showed that the CTCF
constraint is significantly more predictive than Hi-C-based measurements of contact
frequency between the enhancer and target promoter. Many distal enhancer hits within
CTCEF loops have large transcriptional impact but relatively low enhancer-promoter contact
frequency as measured by Hi-C. Adjusting for the distance-dependency in Hi-C data
through simple power law distance corrections did not significantly improve AUPRC
(Materials and methods), but it may be possible to improve the predictions through
developing newer methods based on Hi-C data or combining Hi-C with CTCF and other
datasets. Mechanistically, while the prevailing model supports that transcriptional activity
depends on enhancer-promoter contact, our observation at multiple enhancers implies a
highly nonlinear relationship between contact frequency and transcription. This notion is

supported by recent studies suggesting that the contact probability has a nonlinear impact
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on transcription %39, and a contact-independent model has also been proposed 3*7.
Through simulations, multiple plausible mechanisms have been shown to generate this
nonlinear relationship, including accumulation of promoter bound factors or post

transcriptional modifications at the promoter 3

. Instead of relying on direct enhancer-
promoter contact frequency measurements from Hi-C data, our CIA model utilizes CTCF
loop information to constrain enhancer prediction. We combined the CTCF constraint with
Activity and showed that this CIA model outperforms the ABC model on results from our
screen and screens conducted in K562 cells from other groups 241282 This simple CIA
model should be quite useful for prioritizing and understanding single nucleotide
polymorphisms (SNPs) implicated in expression QTLs (eQTLs) or GWAS-associated loci.

Our CIA model is a quantitative improvement over the “insulated neighborhood”

hypothesis 3%

and is consistent with many studies showing that enhancer activity is largely
restricted within CTCF loops and TADs 3638 and that TAD disruption can lead to
oncogenic misexpression and developmental diseases 3%3!°, The CTCF loops are visually
consistent with Hi-C TADs. However, TAD calling provides a binary result of whether a
genomic region is within a TAD, which can be unstable and sensitive to parameters and
methods. In comparison, P(in loop) calculates the probability that a genomic region is
enclosed within a CTCF loop, thus providing a more reliable measurement. However, there
are also seemingly conflicting findings that auxin degradation of CTCF can only have a
modest effect on transcription on a short time scale 2*. We speculate that during cell state
transitions, CTCF-mediated enhancer-promoter proximity is necessary for establishing de

novo enhancer-protein-promoter complexes (specific to the succeeding cell state). While

in post-transition steady states, the established complex can reinforce the proximity
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together with the CTCF loop. Without the CTCF loop, the proximity can still be maintained,
though it will likely become sub-stable, and the transcription efficiency may gradually
decrease. Our dynamic GRN model shows a similar result that once the active
transcriptional state is established, the transcriptional response to a perturbation of
enhancer activity occurs at a much longer time scale (Fig.17a). The hysteresis in our model
thus provides a plausible explanation for the long-standing paradox that CTCF is required
to restrict enhancer activity, yet removing CTCF does not immediately affect transcription.

Perturb-seq is an innovative experimental technique that combines CRISPR-based
gene/enhancer perturbation with scRNA-seq. It allows simultaneously perturb genes or
enhancers and measure their transcriptional response at the single-cell level. This
comprehensive approach provides valuable insights into how individual cells respond to
specific genetic changes, revealing cell-to-cell heterogeneity and subtle alterations in gene
expression that unnoticed in bulk analyses. By perturbing genes or enhancers and analyzing
their impact on gene expression individually or globally, researchers can directly
investigate the functional roles of genes, enhancers, and regulatory networks. The high
throughput capability of perturb-seq enables the simultaneous analysis of multiple gene or
enhancer perturbations in thousands of individual cells, expediting the discovery of gene
functions, enhancers, and regulatory interactions on a large scale, which may unveil new
therapeutic targets for various diseases.

However, perturb-seq also comes with its own set of disadvantages and limitations.
First, the experimental design is highly complex, involving intricate procedures such as
CRISPR perturbation design and delivery, cell/tissue dissociation, scRNA-seq library

preparation, and bioinformatics analysis. Each step requires careful optimization and
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multiple rounds of testing, making it challenging to execute and demanding specialized
expertise. Second, the capture efficiency of the transcriptome and gRNA varies across
different systems. Low mRNA capture efficiency, especially for low-expressed genes,
poses a bottleneck in current scRNA-seq protocols®!!*12 and this bottleneck becomes even
more pronounced during enhancer perturbation screen experiments. Highly expressed
genes, which are easier to capture, can result in higher UMI counts in scRNA-seq, leading
to a larger threshold for enhancer perturbation effect detection. Consequently, detecting
functional enhancers in highly expressed genes is more sensitive using perturb-seq
compared to low-expressed genes, like TFs. Additionally, the variance in gRNA capture
efficiency has a significant impact on perturb-seq experiments. Utilizing different
backbones, such as CROP-seq and 10x direct capture backbone, yields very different
gRNA capture efficiency. Low gRNA capture efficiency leads to difficulties in confidently
assigning gRNA, and cells without such assignment must be discarded, resulting in
wastage of both samples and money. Therefore, enhancing gRNA capture efficiency
becomes a key necessity for successful perturb-seq experiments. Last but not least, the
current commercialized 10x-based scRNA-seq kits are prohibitively expensive. With an
average price of 5-16 cents per cell (excluding sequencing costs). Considering, for a
genome-scale enhancer screen targeting 25,000 putative enhancer regions with 4
gRNAs/region and representation of 100 cells/gRNA would require collecting 10 million
cells and using 1000 10x scRNA-seq reactions (10000 cells/reaction) amounting to $1600K
(excluding sequencing costs). Such a high cost and labor-intensive design make it almost
impossible to perform this kind of enhancer screen. However, a recent splitting-pool based

scRNA-seq platforms, EasySci and PerturbSci, developed by the Cao Lab at Rockefeller
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University, offer a new opportunity for genome-scale enhancer screens?!*3!4, They claim
that the cost for preparing a 1 million cells scRNA-seq library is only $700. Despite these
challenges, perturb-seq remains a promising tool for genome-scale functional genomics
and systems biology studies. As technology continues to develop and sequencing costs
decrease, it will become more feasible to routinely harvest more than a million cells for

genome-scale enhancer screens.
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Supplementary Table

Supplementary Table 1. gRNA for cell line generation.

Name Sequence

idCas9-KRAB cassette switch gRNA-1 GATGACCGAGTACAAGCCCA
idCas9-KRAB cassette switch gRNA-2 GACAGTACTAAGCTTTACTA
GATA6e+9 KO gRNA-1 TCCTTGGGTAGGTTACCCAT
GATA6e+9 KO gRNA-2 GTGCTGGTAGGTGTTAGCCA
GATA6e+9 KO gRNA-3 CCACTATGTCAAAGGACTAA
GATA6e+9 KO gRNA-4 CTAGATTTTACCTGACCCAG
GATAG6e+12 KO gRNA-1 GCATCAAAACTGGGAGTGTA
GATAG6e+12 KO gRNA-2 GTGGTTATGGTAAATCTGAG
GATAG6e+12 KO gRNA-3 AGCACAACTTAGCCCCGACA
GATAG6e+12 KO gRNA-4 TTCCATCCCTGAATGTGGGG
Gata6e+9 mouse KO gRNA-1 TGTAGTTAGTTTAGTTAACG
Gata6e+9 mouse KO gRNA-2 ACATCCAGATCCATACCAAT
Gata6e+12 mouse KO gRNA-1 GCAAAAAATACCCCAGGTGA
Gata6e+12 mouse KO gRNA-2 GACTCCACAAGGGTTGTCCA

Supplementary Table 2. Primer sequences for cell line genotyping, RT-qPCR and

gRNA enrichment analysis.

Name Sequence Application

GT-AAVSI1-R TGGCCACGTAACCTGAGAAG idCas9-KRAB genotyping

AttB2-F TCCCCGGATCAACCACTTTG idCas9-KRAB genotyping
TRE-pro-F TTAGTGAACCGTCAGATCGCCT idCas9-KRAB genotyping

dCas9-a CAGCTGGTGCAGACCTACAA idCas9-KRAB genotyping

dCas9-b ACCAGAGCAAGAACGGCTAC idCas9-KRAB genotyping

dCas9-c AGAACCTGCCCAACGAGAAG idCas9-KRAB genotyping

dCas9-d AGTCCGGCAAGACAATCCTG idCas9-KRAB genotyping

dCas9-e AACGCCAAGCTGATTACCCA idCas9-KRAB genotyping

dCas9-f AGATGATCGCCAAGAGCGAG idCas9-KRAB genotyping

dCas9-g CATCGAGCAGATCAGCGAGT idCas9-KRAB genotyping/RT-qPCR
HA-R ATACCCTTATGATGTGCCAGA idCas9-KRAB genotyping

KRAB-F ACCATCGACCGGAAGAGGTA idCas9-KRAB genotyping/RT-qPCR
KRAB-R TACCTCTTCCGGTCGATGGT idCas9-KRAB genotyping/RT-qPCR
HA-F TCTGGCACATCATAAGGGTAT idCas9-KRAB genotyping/RT-qPCR
GAPDH-F GGAGCCAAACGGGTCATCATCTC RT-qPCR

GAPDH-R GAGGGGCCATCCACAGTCTTCT RT-qPCR

SOX17-F CGCACGGAATTTGAACAGTA RT-qPCR

SOX17-R GGATCAGGGACCTGTCACAC RT-qPCR

GATAG6-F ATGCTTGTGGACTCTACATGAAACT | RT-gPCR

GATA6-R TGCTATTACCAGAGCAAGTCTTTGA | RT-gPCR

SMAD2-F ATGTCGTCCATCTTGCCATTC RT-qPCR

SMAD2-R CTCAAGCTCATCTAATCGTCCTG RT-qPCR

EOMES-F CAACATAAACGGACTCAATCCCA RT-qPCR

EOMES-R ACCACCTCTACGAACACATTGT RT-qPCR
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MIXLI1-F GGTACCCCGACATCCACTTG RT-qPCR
MIXLI1-R TAATCTCCGGCCTAGCCAAA RT-qPCR
GATA6e+9 GT-F GCGTGGTCTCAGTTCACTCC GATAG enhancer KO genotyping
GATA6e+9 GT-R | CTGTGGCCTTGGTGGTTACA GATAG enhancer KO genotyping

GATA6e+12 GT-F

ATTTTCTTTGGACAGGGAGAGAG

GATAG enhancer KO genotyping

GATAG6e+12 GT-R

TTTGTCATGAGTCTTCACATAAGAG

GATAG6 enhancer KO genotyping

CRISPRi-screen

AATGGACTATCATATGCTTACCGTA

gRNA amplification for CRISPRi

Hi-Seq primer F1 ACTTGAAAGTATTTCG screen
CRISPRi-screen CTTTAGTTTGTATGTCTGTTGCTAT | gRNA amplification for CRISPRi
Hi-Seq primer R1 TATGTCTACTATTCTTTC screen

CRISPRi-screen
Hi-Seq primer F2

AATGATACGGCGACCACCGAGATC
TACACTCTTTCCCTACACGACGCTC
TTCCGATCT (1-9bp variable length
sequence)
TCTTGTGGAAAGGACGAAACACCG

gRNA amplification for CRISPRi
screen

CRISPRi-screen
Hi-Seq primer R2

CAAGCAGAAGACGGCATACGAGAT
(8bp barcode)
GTGACTGGAGTTCAGACGTGTGCT
CTTCCGATCTTCTACTATTCTTTCCC
CTGCACTGT

gRNA amplification for CRISPRi
screen

Gatabe+9 mouse

TGAGCTTCTGGGGGTCAAGTGG

Gata6e+9 mouse KO genotyping

KO GT-A

g‘g‘gﬁg Mmouse | CAGGTGGCTCAGGAACTCAGC Gatabe+9 mouse KO genotyping
g‘g‘gﬁg Mmouse 1 ACCATTGCAAGTCAGTGCCTTT Gatabe+9 mouse KO genotyping
g‘g‘gﬁg Mouse 1 cCCAGGCTGGCTTCAAACTTAC Gata6e+9 mouse KO genotyping
g‘g‘g;_tiz MOUSe | TTCAGGTCTTCGTGCTTGCAG Gatabe+12 mouse KO genotyping
g‘g‘gﬁé 2mouse | GTGGCGCACGTCTTTAATCCC Gatabe+12 mouse KO genotyping
g‘g‘g?cl 2mouse | 4 A GGAGGTGACACGCAGATGGC Gatabe+12 mouse KO genotyping
g‘g‘g;gz MOUSe | AGCCATCTCTCTGACTCTCGC Gatabe+12 mouse KO genotyping

TACACGACGCTCTTCCGATCTGACT

SOX17-pro-4C-F2 | ) T A AACTTGTGTTTCGATC 4c
ACTGGAGTTCAGACGTGTGCTCTTC
SOX17-pro-4C-R2 | CGATCTACACATACGAGAAACAGT | 4C
TTTGT
TACACGACGCTCTTCCGATCTTGAA
GATAG-pro-4C-F1 | 5 ) GGAGGAGGAGGGAT 4c
ACTGGAGTTCAGACGTGTGCTCTTC
GATAG-pro-4C-R1 | 5 A TCTCTGGGAGCACCCTCCG 4c
TACACGACGCTCTTCCGATCTACAG
GATAGet9-4C-F | ) A ATGGGCCCAAGATC 4c
ACTGGAGTTCAGACGTGTGCTCTTC
GATAGe+9-4C-R | CGATCTTTGTAGAGATGGGGTTTCG | 4C
C
CATAer 124t | TACACGACGCTCTTCCGATCTACTG |

GAGTGCAGTGGTGTGATC
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ACTGGAGTTCAGACGTGTGCTCTTC
GATA6e+12-4C-R | CGATCTAGGCTCAGCTCACAAAGC
C

4C

Supplementary Table 3. Antibody for flow cytometry, ChIP-seq and ChIP-MS.

Name Catalog # Company Dilution/Quantity Application
SOX17-488 562205 BD Biosciences 1:200 Flow cytometry
GATAG6-PE 26452 Cell Signaling Technology | 1:250 Flow cytometry
EOMES-660 50-112-8679 Fisher Scientific 1:200 Flow cytometry
CXCR4-APC | FAB170A-100 | R&D System 1:50 Flow cytometry
HA-Tag 3724 Cell Signaling Technology | 1:500 Flow cytometry
Donkey anti-

Rabbit 1gG- A-31573 Invitrogen 1:500 Flow cytometry
647

EOMES 66325 Cell Signaling Technology | 10ug/30-40M cells | ChIP-seq
GATAG6 5851 Cell Signaling Technology | 10ug/30-40M cells | ChIP-seq
SOX17 81778 Cell Signaling Technology | 10ug/30-40M cells | ChIP-seq

CTCF 07-729 EMD Millipore 3ul/30-40M cells ChIP-seq
H3K27ac 39133 active motif Sug/30-40M cells ChIP-seq

IgG 2729 Cell Signaling Technology | 10ug/30-40M cells | ChIP-MS
EOMES 66325 Cell Signaling Technology | 10ug/30-40M cells | ChIP-MS
GATAG6 5851 Cell Signaling Technology | 10ug/30-40M cells | ChIP-MS
SOX17 81778 Cell Signaling Technology | 10ug/30-40M cells | ChIP-MS

Supplementary Table 4. Core enhancer perturbation screen gRNA library

sequences and gRNA enrichment analysis.

The table is too large to be included here. Please refer to Supplementary Table 2 of Luo et al*'>.

Supplementary Table 5. Core enhancer perturbation screen gRNA enrichment

analysis for regions.

. . Average Average Average
Regions Coordinates(hg38) log2(FC) Log2(Mean 7 -score
abundance)
SOX17e+7 chr8:54268115-54268740 2.486 6.090 7.135
EOMESe+1 chr3:27728339-27729090 2.074 6.625 6.012
SOX17e+5 chr8:54300591-54300987 2.006 5.812 5.826
GATAG6et9 chr18:22026154-22027330 1.873 6.866 5.464
SOX17e+1 chr8:54454106-54455036 1.864 6.670 5.440
SOX17e+4 chr8:54301978-54302426 1.624 5.639 4.787
EOMESe-1 chr3:27713390-27715985 1.420 6.274 4.233
MIXL1et+2 chr1:226210507-226211585 1.375 6.584 4.108
MIXLlet+1 chr1:226215164-226215656 1.294 6.609 3.890
GATAGe-1 chr18:22194123-22194455 0.989 6.584 3.058
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SOX17e+8 chr8:54259816-54260322 0.917 5.859 2.864
GATAGe+12 chr18:21933810-21935298 0.885 6.625 2.775
SOX17e+10 chr8:54224560-54225711 0.828 6.163 2.620
EOMESe-2 chr3:27712007-27712923 0.810 6.470 2.572
EOMESe+2 chr3:27730029-27730667 0.775 6.470 2475
SOX17e+6 chr8:54273053-54273554 0.659 6.112 2.161
MIXLIe-1 chr1:226228164-226228831 0.655 6.377 2.150
SMAD2e-4 chr18:47853130-47853488 0.644 7.023 2.120
SOX17e+2 chr8:54443606-54444178 0.577 6.105 1.936
MIXL1e+3 chr1:226203745-226204150 0.553 6.145 1.872
SMAD2e-2 chr18:47918050-47918585 0.534 6.541 1.819
GATAGe+4 chr18:22101727-22102198 0.445 6.144 1.578
SMAD2e-3 chr18:47901736-47902193 0.437 5.975 1.557
GATAG6e+10 chr18:22020271-22020802 0.288 6.300 1.151
MIXL1e+4 chr1:226197015-226197408 0.215 6.576 0.952
SOX17e+9 chr8:54228206-54228505 0.181 6.338 0.858
NANOGe-6 chr12:7970611-7971032 0.169 6.551 0.827
GATAGe+8 chr18:22032376-22032818 0.167 6.373 0.821
NANOGe+4 chr12:7439885-7440355 0.150 6.444 0.775
SOX17e+3 chr8:54381911-54382524 0.128 6.578 0.715
NANOGe-23 chr12:9450084-9450636 0.108 6.349 0.660
GATAGe-5 chr18:22559472-22560151 0.103 6.343 0.645
SMAD2e-1 chr18:47926317-47926674 0.083 5.673 0.592
JUNe+7 ch1:58903489-58904339 0.083 6.480 0.592
SMADA4e+16 chr18:50268276-50268776 0.077 6.651 0.576
SMAD2e-14 chr18:46419597-46419990 0.070 5.630 0.556
EOMESe+4 chr3:27770410-27770808 0.069 5.980 0.553
EOMESe-7 chr3:27589656-27590199 0.062 5.856 0.535
OCT4e+1 chr6:31171785-31173329 0.061 4.673 0.531
NANOGe+10 chr12:6764045-6764668 0.043 5.959 0.483
NANOGe+12 chr12:6205258-6205654 0.042 6.411 0.482
SMAD2e+2 chr18:48007513-48008816 0.039 6.616 0.473
NANOGe+8 chr12:6927503-6927934 0.038 6.487 0.470
SOX17e+16 chr8:53100828-53101127 0.037 6.772 0.468
SMAD2e-6 chr18:47749122-47749569 0.033 6.720 0.456
MIXL1e+5 chr1:226121438-226122305 0.029 6.781 0.446
SMAD4e+1 chr18:51028187-51028511 0.026 6.443 0.436
SMAD2e-13 chr18:46424977-46425269 0.025 6.763 0.435
SOX2e+7 chr3:180749408-180749770 0.020 6.049 0.422
MIXL1e+22 chr1:224819715-224820262 0.016 6.402 0411
SOX2e-8 chr3:181892879-181893242 0.016 6.328 0.409
NANOGe-15 chr12:8692529-8692958 0.004 6.088 0.376
SOX2e-26 chr3:183548293-183548536 0.002 6.238 0.372
NANOGe-21 chr12:8911645-8912215 0.000 5.956 0.367
GATAGe+5 chr18:22093760-22095020 0.000 6.294 0.367
GATAG6e+3 chr18:22106533-22106966 0.000 6.359 0.365
SMAD2e+14 chr18:48997881-48998680 -0.002 6.456 0.360
MIXL1e-4 chr1:226413945-226414598 -0.005 6.516 0.352
SMADA4e+19 chr18:50128814-50129196 -0.005 6.678 0.352
SMADA4e+9 chr18:50784586-50785153 -0.016 6.658 0.322
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SOX2e+15 chr3:179865892-179866240 -0.017 5.175 0.319
SMAD2e+4 chr18:48059576-48060050 -0.018 5.859 0.318
OCT4e+2 chr6:31307900-31308766 -0.020 6.456 0.312
EOMESe-24 chr3:26308596-26308895 -0.021 6.519 0.310
SMAD2e-16 chr18:46344043-46344324 -0.021 6.753 0.308
SMAD4e+10 chr18:50748292-50748839 -0.024 6.637 0.300
NANOGe-9 chr12:8026481-8027296 -0.026 6.249 0.296
GATAGet+7 chr18:22079806-22080421 -0.030 6.277 0.285
SOX17e-19 chr8:55520864-55521248 -0.031 6.349 0.281
SOX17e-7 chr8:54568493-54568890 -0.031 5.821 0.281
MIXL1et+7 chr1:226109554-226110223 -0.033 6.479 0.275
0OCT4e-9 chr6:30411513-30411827 -0.036 6.948 0.267
GATAG6e+6 chr18:22084683-22085138 -0.038 6.286 0.264
MIXL1e+21 chr1:224880567-224880893 -0.038 6.614 0.263
EOMESe+22 chr3:28786478-28786777 -0.038 6.216 0.263
EOMESe-20 chr3:26712336-26712689 -0.039 6.676 0.260
JUNe+19 ch1:60052471-60053142 -0.039 6.327 0.260
GATAGe-6 chr18:22829813-22830148 -0.040 5.992 0.259
SOX2e-7 chr3:181859523-181859918 -0.041 6.220 0.256
SOX2e+1 chr3:181710468-181710925 -0.042 6.584 0.252
SOX17e-13 chr8:54763988-54764287 -0.042 6.074 0.251
SMAD4e-8 chr18:51417695-51418621 -0.043 6.243 0.250
SMADA4e+2 chr18:51025488-51025950 -0.043 5.883 0.249
SMAD4e-1 chr18:51110263-51110824 -0.043 6.791 0.249
MIXL1e-10 chr1:227356510-227356899 -0.043 6.442 0.249
MIXL1e-5 chr1:226429043-226429480 -0.045 6.315 0.245
SMAD4e-2 chr18:51164717-51165298 -0.045 6.494 0.242
GATAGe+2 chr18:22110463-22110896 -0.048 6.565 0.236
EOMESe+20 chr3:28716804-28717111 -0.048 6.149 0.236
JUNe-5 ch1:58432712-58433167 -0.048 6.549 0.235
NANOGe-11 chr12:8317324-8317960 -0.050 6.076 0.230
JUNe-23 ch1:57336761-57337238 -0.050 5.953 0.230
SMAD2e+1 chr18:47967963-47968432 -0.050 6.130 0.230
NANOGe-5 chr12:7933255-7933609 -0.051 6.301 0.227
SMAD4e-23 chr18:52101373-52101739 -0.051 6.054 0.227
MIXL1e+10 chr1:225948724-225949444 -0.052 6.451 0.226
SOX2e-6 chr3:181858929-181859318 -0.052 5476 0.224
SMAD2e+9 chr18:48530947-48531279 -0.053 6.192 0.223
MIXL1e+6 chr1:226110623-226111183 -0.054 6.660 0.220
SOX17e-9 chr8:54632854-54633153 -0.054 6.698 0.220
JUNe+15 ch1:59184420-59185019 -0.054 6.410 0.218
GATAGe+17 chr18:21300746-21301299 -0.054 5.827 0.218
SOX17e-18 chr8:55425436-55425890 -0.055 5.864 0.216
SMAD4e-21 chr18:51988403-51988704 -0.056 6.032 0.213
SOX17e-6 chr8:54562988-54563510 -0.057 6.110 0.210
SMAD4e-13 chr18:51610457-51610852 -0.058 6.642 0.209
MIXLle-2 chr1:226333379-226333738 -0.059 6.618 0.206
SMAD2e+7 chr18:48351430-48351989 -0.060 6.338 0.203
MIXL1e+23 chr1:224800643-224800942 -0.061 6.139 0.200
OCT4e-10 chr6:29759294-29759966 -0.061 6.343 0.199
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NANOGe-14 chr12:8635705-8636461 -0.061 7.171 0.199
SMAD4e+13 chr18:50507126-50507490 -0.063 6.668 0.196
SOX2e-19 chr3:182715972-182716401 -0.063 5.990 0.195
JUNe+10 ch1:59013370-59013940 -0.064 6.538 0.193
OCT4e-5 chr6:30886145-30886763 -0.064 6.430 0.191
EOMESe+17 chr3:28606307-28606566 -0.066 6.216 0.185
JUNe-21 ch1:57409080-57409396 -0.067 6.112 0.184
OCT4et+4 chr6:31403237-31403935 -0.067 6.563 0.183
SMAD2e-5 chr18:47772660-47773051 -0.067 6.621 0.183
NANOGe-1 chr12:7806885-7807224 -0.068 5.704 0.181
SMAD4e-15 chr18:51651773-51652244 -0.070 6.056 0.177
OCT4e-6 chr6:30880554-30881232 -0.070 6.217 0.175
SOX2e-14 chr3:182238190-182238503 -0.072 6.507 0.171
JUNe+8 ch1:58982530-58982950 -0.072 6.531 0.170
SMAD4e-12 chr18:51573892-51574341 -0.072 6.897 0.170
SMADA4e+4 chr18:51007024-51007393 -0.073 6.052 0.168
GATAGe-2 chr18:22324077-22324907 -0.073 6.295 0.168
SMADA4e+12 chr18:50644812-50645270 -0.074 6.385 0.165
GATAGe-4 chr18:22536564-22537004 -0.074 6.736 0.165
GATAGe-14 chr18:23939039-23939461 -0.075 6.604 0.163
SOX2e+8 chr3:180713759-180714129 -0.076 5.982 0.161
EOMESe-8 chr3:27533646-27534382 -0.076 6.357 0.159
GATAGe-8 chr18:22871762-22872073 -0.077 6.566 0.156
SOX2e-13 chr3:182212483-182212793 -0.077 6.504 0.156
SOX17e-17 chr8:55372806-55373238 -0.077 6.427 0.156
EOMESe+12 chr3:27986232-27986646 -0.077 6.454 0.156
SMAD2e+5 chr18:48161487-48162215 -0.077 6.560 0.155
EOMESe-11 chr3:27213434-27213811 -0.079 6.171 0.151
SOX2e-20 chr3:183009735-183010374 -0.082 6.326 0.142
SOX17e+14 chr8:53286748-53287047 -0.083 7.063 0.141
JUNe-13 ch1:58003145-58003467 -0.083 5.636 0.141
SMAD4e-28 chr18:52682281-52682724 -0.083 5.973 0.140
SMAD4e-10 chr18:51563331-51564490 -0.083 6.530 0.140
SOX17e-4 chr8:54519925-54520457 -0.084 5.908 0.137
NANOGe-8 chr12:8018769-8019371 -0.084 6.501 0.137
SOX17e+15 chr8:53245389-53245688 -0.085 6.751 0.135
SMAD2e+6 chr18:48339546-48339965 -0.085 6.548 0.134
SMAD2¢e+3 chr18:48022567-48022957 -0.086 6.824 0.133
JUNe-29 ch1:56958548-56958959 -0.086 6.312 0.132
MIXL1e+11 chr1:225945524-225946059 -0.087 6.365 0.131
MIXL1et+16 chr1:225677297-225677730 -0.087 6.658 0.130
EOMESe-12 chr3:27072886-27073643 -0.087 6.075 0.130
JUNe-9 ch1:58123016-58123378 -0.087 5.931 0.129
JUNe-11 ch1:58031330-58032320 -0.088 6.104 0.128
MIXL1e+24 chr1:224701011-224701556 -0.088 6.698 0.126
SMAD4e-17 chr18:51656691-51657293 -0.088 5.929 0.126
SMAD4e-20 chr18:51984686-51985002 -0.088 6.009 0.126
EOMESe-4 chr3:27673634-27673933 -0.089 5.909 0.124
SOX2e-25 chr3:183544711-183545104 -0.089 6.588 0.123
SMADA4e+20 chr18:49988823-49989137 -0.090 6.349 0.122
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SMAD4e-3 chr18:51167829-51168735 -0.090 6.214 0.122
SMAD2e+13 chr18:48841639-48842016 -0.090 6.193 0.121
SMAD2e-11 chr18:46469512-46469973 -0.090 6.583 0.121
MIXL1e+17 chr1:225627377-225627824 -0.090 6.423 0.120
JUNe-26 ch1:57088669-57089030 -0.091 6.474 0.118
SMAD2e-10 chr18:46536540-46536864 -0.091 6.319 0.117
OCT4e-4 chr6:30942575-30943019 -0.092 6.024 0.116
JUNe+5 ch1:58853383-58853865 -0.093 5.820 0.114
EOMESe+11 chr3:27943108-27943488 -0.093 6.468 0.112
SMAD4e-18 chr18:51658427-51659027 -0.094 6.138 0.110
SOX2e-24 chr3:183434362-183434759 -0.095 6.022 0.108
MIXL1e-8 chr1:226569911-226570224 -0.095 6.272 0.108
NANOGe-22 chr12:9364404-9365015 -0.095 6.363 0.107
SOX17e-22 chr8:55851759-55852058 -0.096 6.207 0.106
JUNe-16 ch1:57591865-57592261 -0.097 6.449 0.102
MIXL1e-3 chr1:226404829-226405733 -0.097 5.989 0.102
SMAD4e-26 chr18:52447109-52447501 -0.099 5.601 0.098
NANOGe-7 chr12:7982402-7982730 -0.100 5.485 0.095
SOX17e-23 chr8:56047909-56048208 -0.100 5.772 0.095
SMAD4e-9 chr18:51522341-51522679 -0.100 6.454 0.094
NANOGe-20 chr12:8819076-8819784 -0.101 6.316 0.092
MIXLIe-11 chr1:227357277-227357731 -0.101 6.730 0.092
SOX17e-14 chr8:54779575-54780390 -0.101 5.435 0.091
SOX2e+10 chr3:180135815-180136143 -0.101 5.931 0.090
SMAD4e-25 chr18:52439338-52439679 -0.102 5.923 0.088
JUNe-15 ch1:57596978-57597469 -0.102 6.202 0.088
EOMESe-3 chr3:27680704-27681662 -0.103 6.459 0.087
MIXL1e+13 chr1:225899094-225899920 -0.103 6.503 0.086
SMAD2e+17 chr18:49725910-49726582 -0.103 6.324 0.085
JUNe-6 ch1:58395382-58395769 -0.104 6.284 0.083
SOX2e+11 chr3:180135069-180135626 -0.104 6.005 0.083
SMAD2e+15 chr18:49487010-49487647 -0.105 6.606 0.080
SOX17e+11 chr8:53985497-53985816 -0.105 6.459 0.080
SMADA4e+14 chr18:50399050-50399433 -0.105 6.588 0.080
NANOGe-10 chr12:8145965-8146413 -0.106 6.550 0.078
GATAGe+11 chr18:21990845-21991662 -0.106 6.335 0.077
SMAD4e-24 chr18:52160616-52161063 -0.107 6.041 0.076
OCT4e+5 chr6:31683121-31683603 -0.107 6.402 0.074
NANOGe-3 chr12:7860012-7860815 -0.109 6.093 0.070
JUNe-19 ch1:57440110-57440477 -0.109 5.984 0.070
NANOGe+9 chr12:6924791-6925235 -0.109 6.502 0.070
SOX2e-22 chr3:183115987-183116501 -0.109 6.856 0.069
SMAD4e-6 chr18:51235255-51235554 -0.111 6.318 0.065
GATAG6e-9 chr18:22913768-22914149 -0.111 6.081 0.064
SMAD2e-12 chr18:46433358-46433860 -0.111 6.347 0.064
SOX2e+2 chr3:181704479-181705316 -0.113 6.364 0.057
MIXL1e+15 chr1:225769103-225769432 -0.114 6.316 0.056
JUNe-3 ch1:58454445-58454791 -0.114 6.622 0.055
SOX17e+19 chr8:52467180-52467586 -0.114 6.600 0.055
JUNe+6 ch1:58896442-58896877 -0.115 6.602 0.054
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EOMESe-5 chr3:27666309-27667145 -0.115 5.904 0.054
SOX2e+14 chr3:179868385-179868929 -0.115 6.174 0.052
SOX17e+17 chr8:53018805-53019483 -0.117 6.561 0.049
SMAD4e+17 chr18:50232555-50232840 -0.117 6.312 0.047
SMADA4e+21 chr18:49959231-49959693 -0.117 6.587 0.047
EOMESe-18 chr3:27021883-27022511 -0.118 6.341 0.046
EOMESe+25 chr3:29057465-29057844 -0.118 6.598 0.045
EOMESe+8 chr3:27888527-27888928 -0.118 6.038 0.045
SMAD4e+5 chr18:50992246-50992899 -0.119 6.607 0.043
JUNe+13 ch1:59100824-59101176 -0.119 6.294 0.042
SOX17e-15 chr8:54944007-54944459 -0.119 6.411 0.042
OCT4e-2 chr6:31143129-31143481 -0.119 6.419 0.041
SMAD2e-17 chr18:46293912-46294311 -0.119 6.228 0.041
SMAD2e-18 chr18:46283532-46284305 -0.120 6.337 0.039
EOMESe+24 chr3:28905919-28906218 -0.120 5.996 0.039
SMAD2e+18 chr18:49759690-49760460 -0.121 6.426 0.038
JUNe+14 ch1:59116880-59117309 -0.121 6.136 0.037
SOX17e-11 chr8:54736398-54736770 -0.121 6.505 0.036
JUNe+16 ch1:59186556-59186953 -0.122 6.416 0.034
JUNe-14 ch1:57600308-57600798 -0.122 6.100 0.034
SMADA4e+6 chr18:50899639-50900066 -0.123 6.025 0.032
SMAD4e-14 chr18:51622686-51623072 -0.123 6.802 0.031
MIXL1e+18 chr1:225424624-225425643 -0.123 6.090 0.030
SMAD2e+12 chr18:48813941-48814304 -0.124 6.919 0.029
EOMESe+18 chr3:28612117-28612616 -0.124 5.923 0.029
EOMESe-14 chr3:27043336-27044022 -0.124 6.372 0.027
SOX2e-23 chr3:183265242-183265557 -0.125 6.893 0.027
SMAD2e-19 chr18:46261777-46262021 -0.125 5.825 0.026
SMAD2e-9 chr18:46661019-46661371 -0.126 6.286 0.024
JUNe-28 ch1:57010553-57010883 -0.126 6.072 0.022
JUNe+17 ch1:59769380-59769711 -0.126 6.216 0.022
SMAD2e+10 chr18:48605316-48605872 -0.127 6.490 0.021
EOMESe-22 chr3:26406151-26406450 -0.127 6.389 0.020
EOMESe-15 chr3:27042582-27042975 -0.128 5418 0.018
SMAD4e-4 chr18:51195492-51196012 -0.128 6.275 0.018
NANOGe+11 chr12:6214958-6215628 -0.129 6.252 0.016
NANOGe+3 chr12:7694596-7695016 -0.129 5.860 0.015
SMAD4e-16 chr18:51654477-51655784 -0.130 6.476 0.013
SOX17e+18 chr8:52589680-52589979 -0.130 6.545 0.012
SMAD4e+8 chr18:50806171-50806699 -0.131 6.582 0.009
SOX2e+12 chr3:179942223-179942654 -0.131 6.871 0.009
SOX2e+6 chr3:181383760-181384158 -0.131 6.097 0.009
EOMESe-27 chr3:26061662-26062214 -0.132 6.204 0.008
GATAGe+1 chr18:22159042-22159478 -0.132 6.638 0.008
MIXL1e+9 chr1:226002748-226003085 -0.133 6.394 0.004
JUNe-17 ch1:57553659-57554178 -0.133 6.204 0.003
SOX17e-20 chr8:55845004-55845458 -0.133 6.139 0.003
GATAGe-12 chr18:23285538-23285903 -0.134 6.740 0.000
GATAGe-10 chr18:23037629-23038000 -0.134 5.775 0.000
EOMESe+23 chr3:28791712-28792011 -0.135 6.274 -0.001
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MIXL1e-7 chr1:226532594-226532893 -0.135 6.289 -0.001
EOMESe+6 chr3:27883317-27883616 -0.135 5.758 -0.002
SOX2e+4 chr3:181694876-181695751 -0.135 6.484 -0.002
SOX17e-12 chr8:54753877-54754176 -0.137 5.807 -0.006
GATAGe-11 chr18:23168967-23170035 -0.137 6.331 -0.006
JUNe-10 ch1:58033113-58033487 -0.137 6.284 -0.006
OCT4e+3 chr6:31366873-31367368 -0.137 6.453 -0.007
MIXL1e+25 chr1:224639378-224639762 -0.137 6.201 -0.008
SOX2e-21 chr3:183114025-183114400 -0.138 6.178 -0.009
EOMESe+9 chr3:27889367-27889855 -0.139 5.740 -0.012
EOMESe-23 chr3:26350873-26351172 -0.139 5.861 -0.013
SMAD2e-15 chr18:46408531-46408947 -0.140 6.243 -0.014
JUNe-4 ch1:58448047-58448480 -0.141 6.308 -0.018
EOMESe-21 chr3:26514425-26514958 -0.141 6.379 -0.018
EOMESe-6 chr3:27632594-27633388 -0.142 6.426 -0.021
SOX2e-4 chr3:181782417-181782835 -0.142 5.775 -0.022
SMAD4e-22 chr18:52060764-52061170 -0.143 6.524 -0.022
EOMESe-16 chr3:27036090-27036649 -0.143 6.086 -0.023
SOX2e-17 chr3:182450964-182451410 -0.143 6.191 -0.024
SOX2e-2 chr3:181756040-181756370 -0.144 5.902 -0.026
SMAD2e+11 chr18:48802807-48803161 -0.145 6.644 -0.029
SMAD4e-19 chr18:51659747-51660213 -0.145 6.299 -0.030
MIXL1e+14 chr1:225772247-225772639 -0.145 6.419 -0.030
MIXL1e-6 chr1:226520583-226520964 -0.147 6.599 -0.034
MIXL1e+20 chr1:225224397-225224756 -0.147 6.262 -0.035
SMAD2e-8 chr18:46899243-46899645 -0.147 5.754 -0.035
SOX2e-5 chr3:181796629-181797046 -0.148 5.628 -0.036
OCT4e-11 chr6:29661725-29662131 -0.148 5.994 -0.037
JUNe-2 ch1:58584632-58584988 -0.149 6.579 -0.039
SOX2e-18 chr3:182500240-182500696 -0.151 6.415 -0.044
SOX2e-10 chr3:182139969-182140348 -0.151 6.582 -0.045
GATAGe-3 chr18:22332665-22332945 -0.151 6.549 -0.045
MIXL1e+8 chr1:226097703-226098171 -0.152 5.841 -0.047
OCT4e-3 chr6:31070718-31071050 -0.152 6.760 -0.048
SMAD4e+3 chr18:51017016-51017779 -0.153 6.344 -0.049
SOX17e-10 chr8:54705309-54705765 -0.154 6.583 -0.054
OCT4e-8 chr6:30447291-30447652 -0.155 6.710 -0.055
EOMESe+19 chr3:28703783-28704174 -0.157 6.424 -0.061
SOX2e-3 chr3:181756560-181757155 -0.157 6.151 -0.062
SOX2e-12 chr3:182180587-182181075 -0.158 6.160 -0.063
SOX17e-3 chr8:54475793-54476540 -0.158 6.301 -0.064
NANOGe-13 chr12:8475523-8475886 -0.158 6.046 -0.065
JUNe+9 ch1:58987036-58987572 -0.159 6.040 -0.067
GATAGe+16 chr18:21305592-21305971 -0.160 6.083 -0.068
JUNe+20 ch1:60156837-60157185 -0.160 6.336 -0.070
EOMESe+7 chr3:27885601-27886032 -0.161 5.879 -0.071
SMADA4e+11 chr18:50737109-50737456 -0.161 6.537 -0.073
EOMESe-13 chr3:27045695-27046127 -0.162 5.852 -0.074
SOX17e-21 chr8:55847692-55848542 -0.162 6.360 -0.075
SOX17e+13 chr8:53492437-53493003 -0.162 6.153 -0.076
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SMAD4e-27 chr18:52451811-52452165 -0.162 6.230 -0.076
GATAGe+14 chr18:21386694-21387267 -0.163 5.251 -0.079
JUNe-12 ch1:58006626-58007016 -0.164 5.987 -0.081
EOMESe+16 chr3:28200244-28200995 -0.165 6.277 -0.082
SMAD2e+19 chr18:49905119-49905642 -0.165 6.249 -0.082
SOX17e-8 chr8:54592753-54593211 -0.166 6.204 -0.085
GATAGe-7 chr18:22838659-22839062 -0.167 6.157 -0.089
EOMESe-28 chr3:26050676-26051162 -0.168 5.737 -0.092
NANOGe+2 chr12:7709907-7710386 -0.168 6.526 -0.092
SMAD4e+15 chr18:50396080-50396441 -0.169 6.297 -0.094
SOX2e+5 chr3:181384896-181385261 -0.170 6.527 -0.098
EOMESe+10 chr3:27905635-27906003 -0.171 6.562 -0.098
JUNe-8 ch1:58308211-58308576 -0.171 6.585 -0.099
GATAG6e+15 chr18:21344847-21345238 -0.172 6.103 -0.103
SOX2e-9 chr3:181943190-181943753 -0.174 6.320 -0.107
SOX2e-15 chr3:182342298-182342701 -0.174 6.344 -0.107
SMADA4e+7 chr18:50875992-50876508 -0.174 5.760 -0.107
EOMESe-10 chr3:27228794-27229159 -0.175 6.595 -0.109
JUNe-27 ch1:57066997-57067651 -0.176 6.157 -0.112
JUNe+4 ch1:58848809-58849243 -0.177 6.575 -0.115
SOX17e-16 chr8:55119140-55119640 -0.177 6.049 -0.115
SMAD4e-29 chr18:52888004-52888429 -0.178 6.143 -0.119
JUNe+2 ch1:58815153-58815616 -0.179 6.467 -0.120
EOMESe+21 chr3:28765157-28765672 -0.181 5.301 -0.125
JUNe-18 ch1:57530966-57531319 -0.182 5.403 -0.129
JUNe-30 ch1:56811287-56811671 -0.182 5.830 -0.130
SMAD2e-20 chr18:46166565-46166893 -0.184 6.202 -0.135
EOMESe-19 chr3:26718139-26718438 -0.185 4.719 -0.138
SMAD4e+18 chr18:50231523-50232005 -0.185 6.592 -0.139
JUNe+18 ch1:59997540-59997850 -0.186 6.396 -0.141
SMAD4e-5 chr18:51227717-51228016 -0.186 5.551 -0.141
NANOGe+1 chr12:7787540-7788003 -0.186 4.808 -0.141
SMAD2e+8 chr18:48488443-48488918 -0.187 6.244 -0.144
MIXL1e-9 chr1:226679975-226680478 -0.188 6.618 -0.147
JUNe-20 ch1:57411366-57411748 -0.189 6.368 -0.149
SOX2e+13 chr3:179882334-179882737 -0.192 6.280 -0.157
JUNe-25 ch1:57262461-57262982 -0.198 6.670 -0.173
JUNe-22 ch1:57381840-57382261 -0.200 6.607 -0.179
SOX17e-5 chr8:54551669-54552099 -0.201 6.398 -0.180
JUNe+11 ch1:59063389-59063920 -0.201 6.640 -0.182
EOMESe+15 chr3:28118004-28118418 -0.204 6.266 -0.190
EOMESe-17 chr3:27025652-27026031 -0.210 6.532 -0.205
SMAD4e-7 chr18:51236239-51236589 -0.210 6.273 -0.206
SOX2e+9 chr3:180375778-180376217 -0.212 6.084 -0.212
SMAD2e+16 chr18:49663981-49664344 -0.214 6.489 -0.217
GATAG6e+13 chr18:21735583-21736117 -0.216 6.586 -0.221
EOMESe-9 chr3:27357646-27358043 -0.219 5.661 -0.231
JUNe-1 ch1:58704566-58705086 -0.220 5.790 -0.234
EOMESe+14 chr3:28077591-28077942 -0.221 6.448 -0.237
EOMESe+3 chr3:27731291-27731666 -0.229 6.574 -0.258
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JUNe+3 ch1:58816141-58816634 -0.231 6.518 -0.262
SOX2e-1 chr3:181715672-181716349 -0.231 5.925 -0.263
OCT4e-7 chr6:30763907-30764762 -0.237 6.184 -0.279
JUNe-24 ch1:57307375-57307935 -0.239 6.097 -0.285
SOX2e-11 chr3:182142927-182143340 -0.240 5.696 -0.286
MIXLle+12 chr1:225903812-225904183 -0.244 5.823 -0.299
MIXLle-12 chr1:228085318-228085713 -0.245 6.250 -0.301
SOX2e+3 chr3:181699613-181699902 -0.248 6.673 -0.309
SOX17e-2 chr8:54469946-54470715 -0.250 6.686 -0.314
NANOGe+7 chr12:6996020-6996398 -0.263 6.298 -0.349
NANOGe-2 chr12:7851725-7852073 -0.267 6.193 -0.360
OCT4e-1 chr6:31158069-31158722 -0.295 6.560 -0.436
JUNe+12 ch1:59077934-59078593 -0.323 6.361 -0.512
JUNe+1 ch1:58785059-58785725 -0.391 6.552 -0.699
SOX17e-1 chr8:54466172-54467633 -0.500 6.506 -0.995
NANOGe-4 chr12:7905637-7906132 -0.797 4.852 -1.804
Supplementary Table 6. gRNA sequences for hit validation.
Name Sequence Target
NT-control ACGGAGGCTAAGCGTCGCAA Non-target
Positive-control (SOX17-pro-8) ATGTGGCCAATGGAGCGGCG SOX17 promoter
EOMESe-2-33 GGGCAGCTGAATCCTTCCCT EOMESe-2
EOMESe-1-112 TGGTCTCCAAGAGCCAGAAG EOMESe-1
EOMESe+1-14 CATCTGGATCCACTCGCTGT EOMESe+1
EOMESe+2-33 TCAGAGGAGGGAGAGACCAG EOMESe+2
MIXLIe-1-11 AGACTGGTCTCAAACTCCTG MIXLle-1
MIXLIle+1-18 TATGGGCTTGGTGGAGAGGT MIXLle+1
MIXL1e+2-1 GTACTTGTGAAGCCCCCCAG MIXLle+2
MIXL1e+3-18 GGCTCAGGCCTGGAGAGGAT MIXLI1e+3
GATAGe-1-17 AGGCAGCACAGGCCAGGCGG GATAbe-1
GATAG6e+9-12 TCCTCTTAGGAGCTACAGGG GATA6e+9
GATAG6e+12-6 GGCTTATCTGCGACATCCCC GATA6e+12
SOX17e+1-5 GCAGTGCTAACGCACCCGAA SOX17e+1
SOX17e+2-19 ATGAGACCACAGCTATCACC SOX17e+2
SOX17e+4-8 TCTGGAGAGCGCTCATGGGA SOX17e+4
SOX17e+5-13 CTAAGGAAGTGACTTCCTCC SOX17e+5
SOX17e+6-1 AGCCCACTCATTAGACCCCT SOX17e+6
SOX17e+7-17 CTACATGAAAGGAGGCTGTT SOX17e+7
SOX17e+8-11 AATTCAAGAGTTGCTAACAG SOX17e+8
SOX17e+10-10 GGGGATGGGTCCCACGCTAC SOX17e+10
SMAD2e-4-14 GGAAGGCTAAGGCAGAAGAA SMAD2e-4

Supplementary Table 7. Data of core enhancer screening for regions surrounding

core DE TFs.
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Log2FC

H3K27

. Dist _tss ATAC Hi-C Hi-C P(in ABC CIA

Regions (GFP- (b )_ DE ac DE ESC loop) | score | score
/GFP+) | P DE p

SOX17e+7 2.4865 | -189508 0.5738 | 3.8519 | 0.1286 | 0.079 | 0.8634 | 0.1912 | 1.2836
EOMESe+1 | 2.0740 | -6391 0.8427 | 2.6965 | 1 1 0.9674 | 1.5074 | 1.4582
SOX17e+5 2.0056 | -157146 0.5048 | 1.9144 | 0.1689 | 0.0862 | 0.87 0.166 | 0.8553
GATAGe+9 1.8726 | -142847 1.0787 | 3.8144 | 0.2805 | 0.076 | 0.7673 | 0.569 | 1.5565
SOX17e+1 1.8639 | -3364 0.632 |3.1319 | 1 1 1 1.4069 | 1.4069
SOX17e+4 1.6240 | -155733 0.5557 | 2.372 | 0.1689 | 0.0862 | 0.87 0.1939 | 0.9989
EOMESe-1 1.4204 | 7636 1.1837 | 3.0467 | 0.7236 | 0.7839 | 0.9365 | 1.3741 | 1.7785
MIXLIe+2 1.3746 | -12618 0.655 | 2.3087 | 0.7423 | 0.7022 | 0.9976 | 0.9128 | 1.2268
MIXLle+1 1.2943 | -8254 0.2969 | 2.7055 | 1 0.8607 | 1 0.8963 | 0.8963
GATAGe-1 0.9888 | 24700 0.5855 | 1.5759 | 0.3967 | 0.2767 | 0.9567 | 0.381 | 0.9189
SOX17e+8 0.9174 | -197866 0.4759 | 3.6528 | 0.1562 | 0.0683 | 0.8513 | 0.206 | 1.1224
GATAGe+12 | 0.8848 | -235035 1.286 | 3.0856 | 0.3377 | 0.1573 | 0.307 | 0.6727 | 0.6116
SOX17e+10 | 0.8280 | -232800 1.4063 | 2.4276 | 0.2713 | 0.0557 | 0.8172 | 0.5013 | 1.51
EOMESe-2 0.8101 | 9858 0.6499 | 2.4562 | 0.7236 | 0.7839 | 0.9225 | 0.9142 | 1.1655
EOMESe+2 | 0.7745 | -8025 0.6124 | 2.0522 | 0.7714 | 0.6629 | 0.9474 | 0.8648 | 1.0621
SOX17e+6 0.6592 | -184632 0.2923 | 3.4999 | 0.1061 | 0.0681 | 0.8634 | 0.1073 | 0.8732
MIXLIe-1 0.6554 | 4833 0.203 | 0.3362 | 0.8897 | 1 0.9745 | 0.2324 | 0.2546
SOX17e+2 0.5767 | -14043 1.158 | 1.5343 | 0.5174 | 0.2773 | 0.9758 | 0.6897 | 1.3007
MIXLle+3 0.5531 | -19717 0.1208 | 0.6433 | 0.4464 | 0.3804 | 0.969 | 0.1244 | 0.2701
GATAGe+4 0.4451 | -67627 0.2912 | 1.5178 | 0.3669 | 0.2031 | 0.8043 | 0.2439 | 0.5348
GATAGe+10 | 0.2882 | -149053 0.552 | 2.2551 | 0.3246 | 0.1301 | 0.7673 | 0.3622 | 0.8561
MIXLIe+4 0.2152 | -26453 0.2642 | 0.0842 | 0.3124 | 0.3096 | 0.9452 | 0.0466 | 0.141
SOX17e+9 0.1807 | -229580 0.6126 | 3.3402 | 0.2713 | 0.0557 | 0.8261 | 0.3881 | 1.1817
GATAGe+8 0.1670 | -136992 0.1457 | 1.7552 | 0.2507 | 0.0698 | 0.7673 | 0.1268 | 0.3881
SOX17e+3 0.1280 | -75718 0.259 | 0.3103 | 0.1334 | 0.0807 | 0.9093 | 0.0378 | 0.2578
GATAGe-5 0.1026 | 390222 0.556 | 0.5672 | 0.1436 | 0.1754 | 0.7178 | 0.0806 | 0.4031
EOMESe+4 | 0.0686 | -48286 0.2782 | 0.3965 | 0.1965 | 0.1267 | 0.8431 | 0.0653 | 0.28
SOX17e+12 | 0.0632 | -691168 0.041 | 0.2261 | 0.0388 | 0.0258 | 0.0067 | 0.0037 | 0.0006
EOMESe-7 0.0620 | 132396 0.2016 | 0.3037 | 0.0359 | 0.0421 | 0.0467 | 0.0089 | 0.0115
SOX17e+16 | 0.0372 | -1356958 | 1.0095 | 2.003 | 0.1588 | 0.2121 | 0.4414 | 0.2258 | 0.6277
MIXLIe+5 0.0292 | -101793 0.7263 | 2.8863 | 0 0 0 0 0
MIXLle+22 | 0.0163 | -1403676 | 0.4107 | 3.088 | 0.2946 | 0.0999 | 0.7999 | 0.3318 | 0.9008
GATAGe+5 0.0003 | -75199 0.2095 | 1.0748 | 0.402 | 0.1875 | 0.833 | 0.1908 | 0.3953
GATAGe+3 -0.0004 | -62840 0.1006 | 0.0456 | 0 0 0 0 0
MIXL1e-4 -0.0051 | 190607 0.2705 | 0.749 | 0.0445 | 0.0569 | 0.0843 | 0.02 0.038
EOMESe-24 | -0.0208 | 1413578 | 0.4178 | 0.0178 | 0.0224 | 0.0143 | O 0.0019 | 0
GATAGe+7 | -0.0298 | -89476 0.598 | 3.7319 | 0.2365 | 0.1568 | 0.7869 | 0.3533 | 1.1755
SOX17e-19 -0.0313 | 1063121 0.3093 | 0.4689 | 0.071 | 0.025 | 0.3344 | 0.027 | 0.1274
SOX17e-7 -0.0315 | 110756 0.4011 | 0.1024 | 0 0 0 0 0
MIXLle+7 -0.0335 | -113776 0.625 | 0.4099 | 0.0813 | 0.0906 | 0.1233 | 0.0412 | 0.0624
GATAGe+6 | -0.0375 | -84679 0.0947 | 0.063 | 0 0 0 0 0
MIXLle+2] | -0.0379 | -1342934 | 0.3519 | 1.7652 | 0.2365 | 0.1568 | 0.7869 | 0.1864 | 0.6202
EOMESe+22 | -0.0381 | -1064304 | 0.1183 | 0.0421 | 0.0212 | 0.034 | 0.0795 | 0.0015 | 0.0056
EOMESe-20 | -0.0391 | 1009811 0.2938 | 0.0802 | 0.016 | 0.0135|0 0.0025 | 0
GATAGe-6 -0.0395 | 660391 0.1746 | 0.7544 | 0.0322 | 0.0291 | 0.0265 | 0.0117 | 0.0096
SOX17e-13 -0.0424 | 306202 0.2431 | 0.1704 | 0.0172 | 0.0196 | 0.0356 | 0.0035 | 0.0072
MIXLIe-10 -0.0432 | 1133040 | 0.1582 | 0.1021 | 0 0 0 0 0
MIXL1e-5 -0.0446 | 205597 0.4268 | 1.9031 | 0.3706 | 0.1443 | 0.833 | 0.334 | 0.7507
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GATAGbe+2 -0.0478 | -58910 0.1885 | 0.07 0.0281 | 0.0146 | O 0.0032 | 0
EOMESe+20 | -0.0480 | -994634 0.6824 | 3.4236 | 0.014 | 0.0155 | 0.0273 | 0.0214 | 0.0417
MIXLle+10 | -0.0515 | -274580 0.4011 | 0.7792 | 0.0826 | 0.1036 | 0.1233 | 0.0462 | 0.0689
MIXLIe+6 -0.0537 | -112761 0.2502 | 0.0273 | 0.0546 | 0.0278 | 0.1431 | 0.0045 | 0.0118
SOX17e-9 -0.0538 | 175068 0.3729 | 04115 | 0 0 0 0 0
GATA6e+17 | -0.0545 | -868567 0.4116 | 0.1085 | 0.0147 | 0.0138 | 0 0.0031 | 0
SOX17e-18 -0.0553 | 967728 0.1389 | 0.0623 | 0.0615 | 0.0262 | 0.3525 | 0.0057 | 0.0328
SOX17e-6 -0.0574 | 105314 0.1587 | 0.0618 | 0.1391 | 0.1961 | 0.6499 | 0.0138 | 0.0643
MIXLlIe-2 -0.0588 | 109894 0.192 |0.2211 | 0 0 0 0 0
MIXLle+23 | -0.0609 | -1422872 | 0.083 | 0.0185 | 0.0182 | 0.0212 | 0.0042 | 0.0007 | 0.0002
EOMESe+17 | -0.0664 | -884113 0.3803 | 0.1297 | 0.0592 | 0.138 | 0.8747 | 0.0132 | 0.1943
GATAGe-2 -0.0730 | 154903 0.4297 | 1.4531 | 0.0432 | 0.0723 | 0.7178 | 0.0341 | 0.5671
GATAbe-4 -0.0740 | 367195 0.2024 | 0.2899 | 0.0516 | 0.0274 | 0.0422 | 0.0125 | 0.0102
GATAGe-14 | -0.0745 | 1769661 0.174 | 0.3824 | 0.0264 | 0.0249 | 0.02 0.0068 | 0.0052
EOMESe-8 -0.0762 | 188309 0.2486 | 0.2044 | 0.0798 | 0.0594 | 0.7168 | 0.018 | 0.1616
GATAGe-8 -0.0771 | 702328 0.2439 | 0.112 | 0.0167 | 0.0306 | 0.0067 | 0.0028 | 0.0011
SOX17e-17 -0.0773 | 915087 0.0422 | 0.0368 | 0 0 0 0 0
EOMESe+12 | -0.0773 | -264116 0.0754 | 0.0816 | 0.0262 | 0.0488 | 0.0074 | 0.0021 | 0.0006
EOMESe-11 | -0.0792 | 508701 0.2869 | 0.0563 | 0 0 0 0 0
SOX17e+14 | -0.0827 | -1171038 | 0.1703 | 0.4187 | 0.116 | 0.0505 | 0.5962 | 0.031 | 0.1592
SOX17e-4 -0.0841 | 62256 0.5961 | 0.7556 | 0 0 0 0 0
SOX17e+15 | -0.0848 | -1212397 | 0.2715 | 0.0842 | 0 0 0.0118 | 0 0.0018
MIXLle+11 | -0.0865 | -277873 0.3867 | 3.5466 | 0.014 | 0.0155 | 0.0273 | 0.0164 | 0.032
MIXLle+16 | -0.0866 | -546151 0.1793 | 0.0279 | 0 0.0369 | 0.003 | 0 0.0002
EOMESe-12 | -0.0868 | 649059 0.3768 | 1.4563 | 0 0 0 0 0
MIXLle+24 | -0.0882 | -1522381 | 0.5426 | 1.2335 | O 0 0.0058 | 0 0.0048
EOMESe-4 -0.0889 | 48540 0.1952 | 0.0288 | 0.0836 | 0.0845 | 0.7286 | 0.0063 | 0.0546
MIXLle+17 | -0.0903 | -596064 0.1728 | 0.0226 | 0.0275 | 0.0403 | 0.0566 | 0.0017 | 0.0035
EOMESe+11 | -0.0934 | -220975 0.1692 | 0.0709 | 0 0 0 0 0
MIXLl1e-8 -0.0950 | 346403 0.1059 | 0.1318 | 0.0334 | 0.0381 | 0.1347 | 0.0039 | 0.0159
SOX17e-22 -0.0956 | 1393973 0.0799 { 0.024 | 0 0 0 0 0
MIXLIe-3 -0.0971 | 181617 0.1651 | 0.1879 | 0 0 0 0 0
SOX17e-23 -0.0997 | 1590123 0.2525 | 0.1622 | 0.0265 | 0.0136 | 0.0356 | 0.0054 | 0.0072
MIXLle-11 -0.1009 | 1133840 | 0.5139 | 2.5101 | 0.0218 | 0.0323 | 0.0223 | 0.0248 | 0.0254
SOX17e-14 -0.1011 | 322047 0.5255 | 0.8711 | 0.1746 | 0.0636 | 0.0861 | 0.1181 | 0.0583
EOMESe-3 -0.1026 | 41140 0.0852 | 0.045 0.0474 | 0.0507 | 0.048 | 0.0029 | 0.003
MIXLle+13 | -0.1030 | -324157 1.0317 | 3.3078 | 0.2761 | 0.1407 | 0.4568 | 0.51 0.8438
SOX17e+11 | -0.1051 | -472279 0.1571 | 0.1242 | 0.051 | 0.0258 | 0.0109 | 0.0071 | 0.0015
GATA6e+11 | -0.1062 | -178336 0.1836 | 0.0362 | 0.0199 | 0.0147 | 0 0.0016 | 0
GATAGe-9 -0.1110 | 744369 0.2405 | 0.0657 | 0 0 0 0 0
MIXLle+15 | -0.1139 | -454397 0.2692 | 0.596 | 0.0908 | 0.0878 | 0.0517 | 0.0364 | 0.0207
SOX17e+19 | -0.1144 | -1990552 | 0.3717 | 0.5372 | 0.1019 | 0.0838 | 0.0531 | 0.0455 | 0.0237
EOMESe-5 -0.1146 | 55596 1.072 | 1.3209 | 0 0 0 0 0
SOX17e+17 | -0.1167 | -1438791 | 0.2441 | 0.0608 | 0.0227 | 0.0189 | 0.003 | 0.0028 | 0.0004
EOMESe-18 | -0.1178 | 700126 0.3192 | 1.5992 | 0.1574 | 0.1149 | 0.773 | 0.1125 | 0.5522
EOMESe+25 | -0.1180 | -1335331 | 0.1401 | 0.0288 | 0.0151 | 0 0 0.001 |0
EOMESe+§ | -0.1181 | -166404 0.37 0.2564 | 0.0112 | 0.0147 | 0.0175 | 0.0034 | 0.0054
SOX17e-15 -0.1191 | 486298 0.2913 | 0.0327 | 0.0388 | 0.0319 | 0.0178 | 0.0038 | 0.0017
EOMESe+24 | -0.1203 | -1183745 | 0.2983 | 0.0451 | 0.0628 | 0.0195 | 0.123 | 0.0073 | 0.0143
SOX17e-11 -0.1214 | 278649 0.5399 | 1.1085 | 0 0 0.0034 | 0 0.0026
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MIXLle+18 | -0.1235 | -798531 0.1632 | 0.3774 | 0.0256 | 0.0475 | 0.003 | 0.0064 | 0.0007
EOMESe+18 | -0.1240 | -890043 0.0828 | 0.0275 | 0.0183 | 0.0187 | 0.0042 | 0.0009 | 0.0002
EOMESe-14 | -0.1244 | 678644 0.4536 | 1.9363 | 0 0 0 0 0
GATAGe-13 | -0.1245 | 1120241 0.323 | 0.6976 | 0 0 0 0 0
EOMESe-22 | -0.1271 | 1316023 0.4466 | 1.4258 | 0 0 0 0 0
EOMESe-15 | -0.1278 | 679545 0.1599 | 0.744 | 0.0256 | 0.0475 | 0.003 | 0.0088 | 0.001
SOX17e+18 | -0.1302 | -1868106 | 0.0801 | 0.0137 | 0 0 0 0 0
EOMESe-27 | -0.1316 | 1660385 0.6481 | 1.8436 | 1 1 0.8971 | 1.0931 | 0.9807
GATAbe+1 -0.1317 | -10329 0.5176 | 1.5484 | 0 0 0 0 0
MIXL1e+9 -0.1330 | -220748 0.3233 | 0.2817 | 0.0245 | 0.0347 | 0.042 | 0.0074 | 0.0127
SOX17e-20 -0.1333 | 1387296 | 0.1811 | 0.0858 | 0 0 0 0 0
GATAGe-12 | -0.1343 | 1116131 0.4423 | 3.0591 | 0 0 0 0 0
GATAG6e-10 | -0.1345 | 868225 0.2159 | 0.2834 | 0.0279 | 0.025 | 0.0624 | 0.0069 | 0.0154
EOMESe+23 | -0.1347 | -1069538 | 0.0868 | 0.058 | 0 0 0 0 0
MIXLlIe-7 -0.1351 | 309079 0.1199 | 0.0096 | 0 0.0143 | 0 0 0
EOMESe+6 | -0.1352 | -161143 0.5209 | 2.6537 | 0 0 0 0 0
SOX17e-12 -0.1365 | 296091 0.0922 | 0.057 |0 0 0 0 0
GATAGe-11 | -0.1366 | 999912 0.1402 | 0.1605 | 0.2007 | 0.1399 | 0.7753 | 0.0301 | 0.1163
MIXLle+25 | -0.1374 | -1584094 | 0.2709 | 0.0795 | 0.0274 | 0.0101 | 0.0356 | 0.004 | 0.0052
EOMESe+9 | -0.1389 | -167288 0.0706 | 0.0239 | 0 0 0 0 0
EOMESe-23 | -0.1392 | 1371301 0.2932 | 1.4742 | 0.1574 | 0.1149 | 0.773 | 0.1035 | 0.5081
EOMESe-21 | -0.1411 | 1207632 | 0.113 | 0.0195 | 0 0 0 0 0
EOMESe-6 -0.1421 | 89332 0.5696 | 0.2603 | 0.0513 | 0.0409 | 0.0503 | 0.0198 | 0.0194
EOMESe-16 | -0.1431 | 685954 0.1987 | 0.194 | 0.024 | 0.0425 | 0.003 | 0.0047 | 0.0006
MIXLle+14 | -0.1454 | -451221 0.4728 [ 0.4752 | 0 0.0136 | 0.0175 | 0 0.0083
MIXLIe-6 -0.1469 | 297109 0.2569 | 0.5953 | 0 0 0 0 0
MIXL1e+20 | -0.1473 | -999088 0.1412 | 0.0272 | 0.0139 | 0.0203 | 0.0624 | 0.0009 | 0.0039
GATAGe-3 -0.1512 | 163216 0.1598 | 0.0302 | 0.0571 | 0.1457 | 0.8683 | 0.004 | 0.0603
MIXL1e+8 -0.1519 | -125727 0.1782 1 0.906 | 0.0754 | 0.0745 | 0.1209 | 0.0303 | 0.0486
SOX17e-10 -0.1543 | 247602 0.2766 | 1.6766 | 0.1574 | 0.1149 | 0.773 | 0.1072 | 0.5264
EOMESe+19 | -0.1570 | -981655 0.5268 | 0.2112 | 0.0417 | 0.0232 | 0.1274 | 0.0139 | 0.0425
SOX17e-3 -0.1580 | 18231 0.0693 | 0.0035 | 0.0148 | 0.0209 | 0 0.0002 | 0
GATA6e+16 | -0.1596 | -863808 0.5971 | 0.2181 | 0.0185 | 0.0139 | 0 0.0067 | 0
EOMESe+7 | -0.1605 | -163493 0.6223 | 0.284 | 0.3257 | 0.2336 | 0.7097 | 0.1369 | 0.2984
EOMESe-13 | -0.1617 | 676412 0.3199 | 0.0884 | 0 0 0 0 0
SOX17e-21 -0.1620 | 1390182 | 0.2085 | 0.5096 | 0.0237 | 0 0.003 | 0.0077 | 0.001
SOX17e+13 | -0.1623 | -965215 0.4045 | 0.0351 | 0.0446 | 0.0225 | 0.1431 | 0.0053 | 0.017
GATA6e+14 | -0.1634 | -782609 0.5184 | 0.1395 | 0 0 0.0087 | 0 0.0023
EOMESe+16 | -0.1646 | -478296 0.0568 | 0.0774 | 0.0732 | 0.0616 | 0.686 | 0.0049 | 0.0455
SOX17e-8 -0.1658 | 135047 0.155 ] 0.5691 | 0.0537 | 0.033 | 0.0265 | 0.016 | 0.0079
GATAbe-7 -0.1673 | 669271 0.2024 | 0.7331 | O 0 0 0 0
EOMESe-28 | -0.1682 | 1671404 | 0.4678 | 0.6487 | 0 0 0 0 0
EOMESe+10 | -0.1706 | -183496 0.1957 | 0.0628 | 0.0956 | 0.1071 | 0.7581 | 0.0106 | 0.0841
GATAGe+15 | -0.1725 | -824547 04164 | 1.1874 | 0 0 0 0 0
EOMESe-10 | -0.1747 | 493347 0.2566 | 0.0188 | 0.0168 | 0.0203 | 0.0119 | 0.0012 | 0.0008
SOX17e-16 | -0.1768 | 661455 0.1869 | 0.0545 | 0.022 | 0.0385 | 0.0133 | 0.0022 | 0.0013
EOMESe+21 | -0.1805 | -1043091 | 0.079 | 0.2295 | 0 0.0197 | 0 0 0
EOMESe-19 | -0.1853 | 1004035 0.4214 | 0.1896 | 0.0158 | O 0 0.0045 | 0
MIXLl1e-9 -0.1884 | 456562 0.7393 | 1.2009 | 0.0155 | 0.0216 | 0.0222 | 0.0146 | 0.0209
SOX17e-5 -0.2005 | 93949 0.5046 | 0.0545 | 0.0732 | 0.0347 | 0.5737 | 0.0121 | 0.0951
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EOMESe+15 | -0.2043 | -395888 0.499 |2.1268 | 0 0 0 0 0
EOMESe-25 | -0.2056 | 1544459 0.1015 | 0.0383 | 0.06 0.0401 | 0.6927 | 0.0037 | 0.0432
EOMESe-17 | -0.2100 | 696482 0.1378 | 0.0325 | 0.0644 | 0.0165 | 0.003 | 0.0043 | 0.0002
GATAG6e+13 | -0.2158 | -433739 0.2772 | 0.5861 | 0.0426 | 0.0431 | 0.0211 | 0.0172 | 0.0085
EOMESe-9 -0.2195 | 364479 0.2479 | 0.0381 | 0.0752 | 0.0674 | 0.0241 | 0.0073 | 0.0023
EOMESe+14 | -0.2215 | -355443 0.5045 | 0.7837 | 0.7714 | 0.6629 | 0.9474 | 0.4851 | 0.5957
EOMESe+3 | -0.2292 | -9155 0.1985 | 0.1024 | 0.061 | 0.0326 | 0.7018 | 0.0087 | 0.1001
MIXLle+12 | -0.2443 | -319667 0.345 | 1.8689 | 0.0206 | 0.0229 | 0.0223 | 0.0165 | 0.0179
MIXLle-12 -0.2451 | 1861851 0.5971 | 1.2847 | 0 0 0 0 0
SOX17e-2 -0.2500 | 12395 0.512 | 0.1332 | 0.4769 | 0.4364 | 0.8014 | 0.1246 | 0.2093
EOMESe-26 | -0.3674 | 1557959 0.1793 | 1.0971 | 0 0 0 0 0
SOX17e-1 -0.5000 | 8967 0.8275 | 0.8561 | 0.7175 | 0.8848 | 0.8123 | 0.6039 | 0.6837
Supplementary Table 8. Data of K562 Reilly enhancer screen.
Regions Log2FC Dist tss | DHS H3K27ac | Hi-C P(in ABC ClA
(bp) K562 K562 K562 loop) score score
CD164-8 6.217 77859 2.11167 | 3.9048 0.3585 | 0.9674 | 1.0294 | 2.7779
FADSI+1 5.946 -17854 2.09163 8.38249 1 0.9087 | 4.1873 | 3.8051
HBG2+5 5.487 -30014 1.28219 | 3.0405 0.1399 | 0.9794 | 0.2762 | 1.9339
HBGI+5 4.95 -34938 1.28219 | 3.0405 0.127 0.9736 | 0.2508 | 1.9223
LMO2+10 4.737 -75152 1.63902 | 4.58927 0.4267 | 0.9336 | 1.1703 | 2.5605
HBG2+4 3.832 -25980 1.27612 | 2.10912 0.1399 | 0.9794 | 0.2295 | 1.6068
HBGI1+4 3.504 -30904 1.27612 | 2.10912 0.127 0.9736 | 0.2084 | 1.5973
GATAI-1 3.135 3522 1.26353 2.6694 0.8911 | 1 1.6365 | 1.8365
LMO2+9 2.974 -72033 1.41628 9.0087 0.4267 | 0.9374 | 1.5242 | 3.3483
HBE]+3 2.692 -16450 1.28219 | 3.0405 0.5958 | 0.995 1.1764 | 1.9647
FADS2+1 2.301 -6557 2.09163 8.38249 1 0.994 4.1873 | 4.1623
LMO2+1 2.286 -12249 0.659162 | 1.14331 0.7378 | 1 0.6405 | 0.8681
FADSI+2 2.109 -24891 1.37802 | 4.72765 0.6621 | 0.857 1.69 2.1874
HBE[+2 2.09 -12416 1.27612 | 2.10912 0.5958 | 0.995 0.9775 | 1.6324
FADS3-5 2.03 56688 2.09163 8.38249 0.427 0.5049 | 1.788 2.1141
MYB+12 1.977 -140180 | 1.20004 | 2.07832 0.0579 | 0.5676 | 0.0914 | 0.8964
FADSI1+4 1.935 -52927 1.49605 3.44371 0.4638 | 0.7922 | 1.0527 | 1.7981
HBG2+6 1.894 -33498 1.16928 337118 0.1294 | 0.9661 | 0.2569 | 1.918
HBGI+6 1.818 -38422 1.16928 337118 0.1118 | 0.9603 | 0.222 1.9065
ERP29-2 1.737 18503 1.10617 | 0.532677 | 0.2187 | 0.9634 | 0.1679 | 0.7395
FENI+3 1.392 -41946 2.09163 8.38249 0.0961 | 0.7175 | 0.4024 | 3.0044
FADSI+5 1.328 -54271 1.05484 1.39791 0.3901 | 0.7874 | 0.4737 | 0.9562
HBE[+1 1.301 -7642 1.15739 | 2.52275 0.9098 | 1 1.5546 | 1.7087
HBEI+15 1.3 -236133 | 0.75545 | 2.36111 0.0439 | 0.1956 | 0.0586 | 0.2612
LMO2+8 1.283 -67653 1.5333 4.8927 0.4159 | 0.9443 | 1.1391 | 2.5864
ERP29-3 1.225 18987 1.01165 1.10216 0.2187 | 0.9634 | 0.2309 | 1.0173
FADS3-4 1.15 49651 1.37802 | 4.72765 0.4258 | 0.5183 | 1.0868 | 1.3228
LMO2+2 1.051 -15700 0.980543 | 0.628533 | 0.5629 | 0.9939 | 0.4419 | 0.7803
HBG2+3 1.038 -21206 1.15739 | 2.52275 0.1426 | 0.9844 | 0.2437 | 1.6821
MYB+13 0.96 -144529 | 1.1939 3.5263 0.0469 | 0.5637 | 0.0962 | 1.1567
HBE1+4 0.951 -19934 1.16928 3.37118 0.4015 | 0.9818 | 0.7971 | 1.9493
HBGI+3 0.922 -26130 1.15739 | 2.52275 0.1114 | 0.9786 | 0.1904 | 1.6721
FADS2+2 0.87 -13594 1.37802 | 4.72765 0.2918 | 0.9382 | 0.7448 | 2.3947
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FENI-1 0.87 4599 0.432665 | 0.12759 0.8055 | 0.6553 | 0.1893 | 0.154
ERP29-4 0.865 19403 0.590762 | 1.25946 0.2187 | 0.9634 | 0.1886 | 0.831
FENI+1 0.858 -4457 0.753767 | 0.470729 | 1 0.9785 | 0.5957 | 0.5828
LMO2-2 0.677 34191 0.331274 | 0.0759307 | 0.2561 | 0.4124 | 0.0406 | 0.0654
MYB+3 0.665 -10629 1.41964 | 2.63621 0.2171 | 0.7062 | 0.42 1.3661
MYB-11 0.588 82873 0.329624 | 0.130705 | 0.0653 | 0.195 0.0136 | 0.0405
ERP29-11 0.539 166522 0.774815 | 0.220113 | 0.0567 | 0.2673 | 0.0234 | 0.1104
CD164-8a 0.534 85379 0.76735 | 0.877265 | 0.325 0.9638 | 0.2667 | 0.7908
CD164-4 0.531 41898 0.748016 | 1.05782 0.338 | 0.9876 | 0.3007 | 0.8785
LMO2+44 0.53 -740204 | 0.697374 | 0.363426 | 0.0157 | 0 0.0079 |1 0
ERP29-10 0.502 108603 0.394873 | 0.187581 | 0.0666 | 0.3072 | 0.0181 | 0.0836
LMO2+13 0.499 -101388 | 0.618629 | 0.367266 | 0.4642 | 0.9102 | 0.2213 | 0.4338
FENI+2 0.491 -7853 0.931941 | 1.31329 0.3161 | 0.9668 | 0.3497 | 1.0695
HBGI+7 0.491 -41556 0.686834 | 0.82988 0.0869 | 0.9519 | 0.0656 | 0.7187
LMO2+22 0.482 -338910 | 0.408142 | 0.0809296 | 0.074 | 0.0485 | 0.0134 | 0.0088
LMO2+6 0.46 -49978 0.239885 | 0.203666 | 0.3641 | 0.9584 | 0.0805 | 0.2118
LMO2+11 0.453 -83173 0.556411 | 0.725475 | 0.4509 | 0.9295 | 0.2865 | 0.5906
FENI+4 0.447 -48983 1.37802 | 4.72765 0.0839 | 0.6905 | 0.2141 | 1.7625
LMO2+5 0.444 -43038 1.06296 | 3.05297 0.3664 | 0.962 0.66 1.733
CD164-2 0.416 32769 0.782777 | 3.394 0.3481 | 0.9964 | 0.5674 | 1.6241
MYB-21 0.383 177769 0.30412 | 0.231706 | 0.0403 | 0.1272 | 0.0107 | 0.0338
FENI+S5 0.381 -67621 0.727777 | 0.931315 | 0.0998 | 0.6553 | 0.0822 | 0.5395
HBEI+S5 0.381 -23068 0.686834 | 0.82988 0.2628 | 0.9735 | 0.1984 | 0.735
LMO2-7 0.373 153420 0.205921 | 0.202434 | 0.0922 | 0.0347 | 0.0188 | 0.0071
LMO2+47 0.367 -770623 | 0.251417 | 0.0468034 | 0.0257 | 0 0.0028 | 0
HBEI+6 0.361 -29559 0.486555 | 0.45834 0.2464 | 0.689 0.1164 | 0.3254
LMO2+50 0.348 -782529 ] 0.53725 | 0.534778 | 0.0267 | 0 0.0143 | 0
HBG2+7 0.331 -36632 0.686834 | 0.82988 0.0895 | 0.9577 | 0.0676 | 0.723
MYB-16 0.329 96532 0.944045 | 1.14911 0.0625 | 0.1879 | 0.0651 | 0.1957
LMO2-15 0.325 539901 0.282822 | 0.057962 | 0.0346 | 0.0041 | 0.0044 | 0.0005
LMO2+17 0.323 -164413 | 0.460673 | 0.159397 | 0.1028 | 0.0898 | 0.0279 | 0.0243
MYB+11 0.314 -125621 | 1.01403 | 0.778729 | 0.0458 | 0.576 | 0.0407 | 0.5118
LMO2-9 0.312 181731 0.269218 | 0.093899 | 0.0403 | 0.0269 | 0.0064 | 0.0043
MYB-17 0.312 106136 0.482229 | 1.10636 0.0549 | 0.172 0.0401 | 0.1256
ERP29-19 0.301 271920 1.00772 | 1.6026 0.0208 | 0.0866 | 0.0264 | 0.1101
LMO2+12 0.3 -87866 0.384354 | 0.241704 | 0.4496 | 0.9295 | 0.137 0.2833
LMO2-1 0.295 11770 0.591615 | 0.113244 | 1 0.939 0.2588 | 0.243
LMO2+35 0.293 -623205 | 0.382466 | 0.133023 | 0.0394 | 0.0035 | 0.0089 | 0.0008
HBEI-6 0.287 96297 0.35967 | 0.241488 | 0.123 0.571 0.0362 | 0.1683
LMO2+40 0.282 -729880 | 0.860164 | 1.58839 0.0197 1 0 0.023 0
LMO2+41 0.282 -730675 | 1.49636 | 1.61513 0.0254 | 0 0.0395 | 0
LMO2+18 0.281 -167431 | 0.378312 | 0.155412 | 0.1235 | 0.0866 | 0.0299 | 0.021
LMO2+3 0.28 -29350 0.63903 | 0.621143 | 0.421 0.9731 | 0.2652 | 0.6131
ERP29+1 0.279 -70776 0.205026 | 0.256557 | 0.0734 | 0.6026 | 0.0168 | 0.1382
ERP29+11 0.276 -312448 | 0.208263 | 0.0704238 | 0.0184 | 0.3052 | 0.0022 | 0.037
MYB+9 0.276 -118154 | 0.514669 | 0.379944 | 0.0388 | 0.5779 | 0.0172 | 0.2556
ERP29+10 0.273 -281591 ] 0.160211 | 0.101 0.0179 | 0.3181 | 0.0023 | 0.0405
MYB-18 0.269 107103 0.701831 | 1.04579 0.0509 | 0.172 0.0436 | 0.1474
ERP29-24 0.26 377679 0.905961 | 4.58209 0.0116 | 0.032 0.0236 | 0.0652
HBGI-8 0.259 125617 0.623451 | 0.401464 | 0.0464 | 0.5488 | 0.0232 | 0.2745
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LMO2-4 0.256 61395 0.449852 | 0.0922328 | 0.1308 | 0.2586 | 0.0266 | 0.0527
LMO2-23 0.255 804042 0.356455 | 0.0623822 | 0.0174 | 0.0019 | 0.0026 | 0.0003
LMO2-10 0.254 211013 0.189943 | 0.115925 | 0.0136 | 0.019 0.002 0.0028
LMO2+49 0.253 -781966 | 0.601604 | 0.373569 | 0.0267 | 0 0.0127 1 0
ERP29-44 0.252 714410 0.270826 | 0.0182574 | 0.002 | 0 0.0001 | 0
LMO2-19 0.251 662201 0.544209 | 0.255254 | 0.0444 | 0.0019 | 0.0165 | 0.0007
LMO2+20 0.25 -292136 | 0.5263 0.135198 | 0.0861 | 0.058 0.023 0.0155
MYB+2 0.248 -2732 1.29733 1.82713 1 0.9876 | 1.5396 | 1.5205
ERP29+6 0.247 -103327 | 1.20898 1.9174 0.0585 | 0.5146 | 0.0891 | 0.7835
LMO2-16 0.246 548674 0.592175 | 0.144906 | 0.0385 | 0.0041 | 0.0113 | 0.0012
LMO2+25 0.242 -381478 | 0.306385 | 0.16186 0.042 | 0.0473 | 0.0094 | 0.0105
LMO2+43 0.235 -733947 | 1.54344 | 1.25844 0.0254 |1 0 0.0354 | 0
HBEI+12 0.234 -112591 | 0.320529 | 0.0883925 | 0.0959 | 0.5439 | 0.0161 | 0.0915
MYB+1 0.234 -1898 1.34969 | 1.48377 1 1 1.4151 | 1.4151
CDI164-18 0.23 279495 0.435265 | 1.03891 0.1754 | 0.1049 | 0.1179 | 0.0706
ERP29-6 0.227 37679 0.655634 | 1.34437 0.1662 | 0.9533 | 0.156 | 0.895
ERP29-30 0.226 483765 0.271387 | 0.0362982 | 0.0114 | 0.0192 | 0.0011 | 0.0019
LMO2-11 0.225 361603 0.185692 | 0.0377481 | 0.0165 | 0.015 0.0014 | 0.0013
LMO2-8 0.22 179250 0.427196 | 0.282205 | 0.0347 | 0.029 0.012 0.0101
ERP29-32 0.216 561559 0.353844 | 0.0965811 | 0.0099 | 0 0.0018 | 0
LMO2+51 0.216 -784398 | 0.38799 | 0.128025 | 0.0267 | 0 0.006 |0
CD164-3 0.213 39739 0.444673 | 0.295391 | 0.338 | 0.9912 | 0.1225 | 0.3592
HBEI+13 0.21 -208057 | 0.369466 | 0.35647 0.0736 | 0.2194 | 0.0267 | 0.0796
ERP29-33 0.207 574797 0.352496 | 0.738517 | 0.0105 | O 0.0054 | 0
LMO2+34 0.207 -598617 | 0.270977 | 0.0579628 | 0.0385 | 0.0035 | 0.0048 | 0.0004
GATAI+3 0.206 -55304 0.189384 | 0.122083 | 0.0486 | 0.8822 | 0.0074 | 0.1341
HBGI+1 0.205 -8900 0.930484 | 0.778946 | 0.2236 | 0.994 | 0.1904 | 0.8463
HBG2-1 0.203 11619 1.35564 | 3.14976 0.2123 | 0.9952 | 0.4387 | 2.0565
LMO2+24 0.201 -366958 | 0.651242 | 0.0466585 | 0.0551 | 0.0473 | 0.0096 | 0.0082
ERP29-38 0.199 613896 0.4746 0.537749 | 0.0108 | O 0.0055 | 0
HBG2+1 0.199 -3976 0.930484 | 0.778946 | 1 1 0.8513 | 0.8513
GATAI+1] 0.198 -155314 | 1.27945 | 4.32061 0.0475 | 0.5474 | 0.1117 | 1.2871
LMO2-17 0.198 596955 0.171494 | 0.010143 | 0.0481 | 0.0019 | 0.002 0.0001
HBGI-1 0.197 6695 1.35564 | 3.14976 1 1 2.0664 | 2.0664
LMO2+15 0.196 -127374 1 0.62672 | 0.0836848 | 0.161 0.1405 | 0.0369 | 0.0322
LMO2+7 0.193 -57506 0.743367 | 0.869295 | 0.3308 | 0.9562 | 0.2659 | 0.7687
LMO2+23 0.193 -364426 | 0.480977 | 0.189248 | 0.0561 | 0.0473 | 0.0169 | 0.0143
FADS2+4 0.191 -41630 1.49605 | 3.44371 0.1588 | 0.8522 | 0.3604 | 1.9343
LMO2-3 0.188 40099 0.470436 | 0.0815824 | 0.1825 | 0.3402 | 0.0358 | 0.0666
MYB+17 0.188 -257783 ] 0.317961 | 0.191131 | 0.038 | 0.2002 | 0.0094 | 0.0494
ERP29-46 0.187 827934 0.45324 | 0.170337 | 0.0059 | 0 0.0016 | 0
ERP29-34 0.186 575433 0.451406 | 0.966962 | 0.0105 | 0 0.0069 | 0
MYB+4 0.184 -49810 0.742686 | 1.93921 0.0499 | 0.6319 | 0.0599 | 0.7583
LMO2+27 0.181 -489474 | 0.781537 | 0.226924 | 0.0731 | 0.0439 | 0.0308 | 0.0185
LMO2-14 0.17 526721 0.212309 | 0.565136 | 0.031 0.005 0.0107 | 0.0017
HBEI+24 0.167 -353011 | 0.30605 | 0.274743 | 0.0249 | 0.1708 | 0.0072 | 0.0495
ERP29-18 0.163 271447 0.836591 | 1.27692 0.0208 | 0.0866 | 0.0215 | 0.0895
LMO2-5 0.162 66995 0.298089 | 0.110056 | 0.116 | 0.1514 | 0.021 0.0274
MYB+7 0.162 -99625 0.468365 | 0.386104 | 0.0397 | 0.5817 | 0.0169 | 0.2474
CD164-9 0.161 86829 0.491658 | 0.244747 | 0.325 0.9599 | 0.1127 | 0.333
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ERP29-21 0.16 325978 0.487731 | 0.339154 | 0.0243 | 0.0612 | 0.0099 | 0.0249
MYB-6 0.157 36141 0.790685 | 0.658166 | 0.1155 | 0.7567 | 0.0833 | 0.5459
CDI164+4 0.156 -109404 | 0.475334 | 0.239458 | 0.1186 | 0.132 0.04 0.0445
LMO2+29 0.156 -501824 | 0.590697 | 0.903638 | 0.0555 | 0.0072 | 0.0405 | 0.0052
LMO2-6 0.155 145425 0.582239 | 1.67295 0.0909 | 0.0347 | 0.0897 | 0.0343
MYB+6 0.152 -81224 0.842179 | 0.589843 | 0.0417 | 0.6092 | 0.0294 | 0.4293
FADS3-3 0.151 31013 0.727777 | 0.931315 | 0.5504 | 0.5285 | 0.4531 | 0.4351
HBG2-8 0.151 130541 0.623451 | 0.401464 | 0.0523 | 0.5462 | 0.0262 | 0.2733
MYB-5 0.151 34950 0.705326 | 1.7533 0.1155 | 0.7567 | 0.1284 | 0.8415
HBEI-10 0.146 144105 0.623451 | 0.401464 | 0.1471 | 0.5401 | 0.0736 | 0.2702
FADS2+3 0.144 -32232 0.727777 | 0931315 | 0.1926 | 0.8621 | 0.1586 | 0.7097
MYB-4 0.143 33431 0.751113 | 2.31974 0.1155 | 0.7586 | 0.1525 | 1.0013
ERP29-35 0.139 584447 0.285962 | 0.161933 | 0.0065 | 0 0.0014 | 0
ERP29+3 0.139 -97551 0.557651 | 0.406536 | 0.0556 | 0.5483 | 0.0265 | 0.261
ERP29-25 0.138 388696 0.448471 | 0.427475 | 0.0136 | 0.032 0.006 |0.014
ERP29-8 0.136 68011 0.218933 | 0.0601363 | 0.182 | 0.9324 | 0.0209 | 0.107
HBEI+29 0.135 -578484 | 0.166996 | 0.192073 | 0.0203 | 0.0777 | 0.0036 | 0.0139
HBEI+30 0.135 -754809 | 0.17375 | 0.0859291 | 0.0204 | 0.0071 | 0.0025 | 0.0009
LMO2-12 0.131 498565 0.257113 | 0.0967235 | 0.0346 | 0.0094 | 0.0055 | 0.0015
LMO2+4 0.131 -29699 0.652203 | 0.613898 | 0.421 0.9731 | 0.2664 | 0.6158
LMO2+26 0.13 -396800 | 0.215038 | 0.0327474 | 0.0221 | 0.0473 | 0.0019 | 0.004
GATAI+16 0.129 -297042 | 0.325708 | 0.0869429 | 0.0166 | 0.1796 | 0.0028 | 0.0302
LMO2+21 0.129 -304683 | 0.555019 | 0.0689028 | 0.0648 | 0.0568 | 0.0127 | 0.0111
LMO2+45 0.128 -747146 | 0.482056 | 0.137082 | 0.0183 | 0 0.0047 |1 0
HBEI-22 0.125 886277 0.256919 | 0.0578164 | 0.0223 | 0 0.0027 |1 0
ERP29-9 0.124 100903 0.280924 | 0.137589 | 0.0863 | 0.3127 | 0.017 0.0615
HBEI+14 0.12 -218246 | 0.266586 | 0.171061 | 0.0376 | 0.1956 | 0.008 0.0418
HBEI-16 0.118 609304 0.830312 | 2.3977 0.0204 | 0.1311 | 0.0288 | 0.1849
ERP29-23 0.116 376728 1.35075 | 4.6602 0.0116 | 0.032 0.0291 | 0.0803
HBEI-5 0.114 72033 0.684514 | 0.682075 | 0.1833 | 0.5951 | 0.1252 | 0.4066
MYB-9 0.111 70952 0.616579 | 0.452978 | 0.0515 | 0.2008 | 0.0272 | 0.1061
CDI164-1 0.108 30870 0.514616 | 0.4545 0.3504 | 1 0.1695 | 0.4836
ERP29-13 0.108 184695 0.213301 | 0.188378 | 0.0653 | 0.2601 | 0.0131 | 0.0521
ERP29-41 0.107 682072 0.358591 | 0.162948 | 0.0076 | 0 0.0018 | 0
LMO2+36 0.105 -623813 | 0.241481 | 0.186567 | 0.0394 | 0.0035 | 0.0084 | 0.0007
LMO2+33 0.103 -594999 | 0.330745 | 0.273438 | 0.0337 | 0.0035 | 0.0101 | 0.001
FADS2+5 0.101 -42974 1.05484 | 1.39791 0.1293 | 0.8467 | 0.157 1.0282
MYB-51 0.101 927409 0.410128 | 0.19671 0.0037 |1 0 0.0011 | 0
CDI164-14 0.1 152705 0.446043 | 0.27083 0.2435 | 0.9292 | 0.0846 | 0.323
LMO2+46 0.1 -749392 | 0.59321 0.0770177 | 0.0183 | O 0.0039 | 0
MYB+5 0.097 -73405 0.496189 | 0.383786 | 0.0499 | 0.6175 | 0.0218 | 0.2695
ERP29-7 0.096 38153 0.613742 | 1.35662 0.1662 | 0.9533 | 0.1517 | 0.8699
MYB-22 0.095 200322 0.72016 | 0.786916 | 0.0282 | 0.0847 | 0.0212 | 0.0637
MYB-13 0.095 87499 0.434963 | 0.254745 | 0.069 | 0.1917 | 0.023 0.0638
HBEI+18 0.094 -263220 | 0.600633 | 1.10491 0.036 | 0.192 0.0293 | 0.1564
HBGI-16 0.094 623452 0.402663 | 0.160557 | 0.0095 | 0.0473 | 0.0024 | 0.012
GATAI-6 0.092 149600 0.172369 | 0.186132 | 0.0324 | 0.2842 | 0.0058 | 0.0509
GATAI+2 0.092 -7951 1.43163 | 2.90212 1 1 2.0383 | 2.0383
LMO2+42 0.092 -732644 | 0.653746 | 0.471599 | 0.0254 | 0 0.0141 | 0
GATAI-3 0.089 84420 1.09049 | 0.781917 | 0.0643 | 0.8394 | 0.0594 | 0.7751
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LMO2+37 0.087 -695787 | 0.219008 | 0.0193441 | 0.0275 | 0 0.0018 | 0
ERP29-49 0.086 989042 0.296945 | 0.0833934 | 0.0054 | 0 0.0008 | 0
HBGI+13 0.081 -120193 | 0.261375 | 0.0909295 | 0.0562 | 0.6306 | 0.0087 | 0.0972
LMO2+31 0.079 -557720 | 0.595066 | 0.865672 | 0.0651 | 0.0035 | 0.0467 | 0.0025
CDI164+6 0.078 -145727 ] 0.201358 | 0.125489 | 0.0609 | 0.117 0.0097 | 0.0186
ERP29-48 0.077 956123 0.229668 | 0.400305 | 0.0051 | 0 0.0015 | 0
GATAI+17 0.077 -303117 ] 0.34682 | 0.460804 | 0.0168 | 0.1796 | 0.0067 | 0.0718
ERP29-12 0.073 174848 0.787492 | 0.451456 | 0.0606 | 0.2673 | 0.0361 | 0.1594
HBEI+31 0.073 -981668 | 0.419784 | 0.179756 | 0.0081 | 0 0.0022 | 0
MYB+24 0.073 -494770 | 0.271603 | 0.01 0.0033 | 0.0156 | 0.0002 | 0.0008
LMO2+38 0.072 -716583 | 0.6694 0.384727 | 0.0123 | O 0.0062 | 0
ERP29-17 0.07 237603 1.17665 | 2.27866 0.026 | 0.1003 | 0.0426 | 0.1642
LMO2+48 0.07 -780889 | 0.481624 | 0.347776 | 0.0267 | 0 0.0109 | 0
HBG2+28 0.069 -553845 | 0.276846 | 0.0383265 | 0.0129 | 0.1487 | 0.0013 | 0.0153
GATAI-4 0.068 105895 0.538513 | 0.487539 | 0.0447 | 0.7549 | 0.0229 | 0.3868
ERP29-14 0.065 187853 0.217855 | 0.0869444 | 0.0653 | 0.2601 | 0.009 0.0358
GATAI+32 0.065 -522459 ] 0.419891 | 0.561369 | 0.0069 | 0 0.0033 | 0
HBEI+32 0.065 -982952 | 0.377871 | 0.161353 | 0.0081 | 0 0.002 0
LMO2+28 0.064 -496894 | 0.204768 | 0.043471 | 0.0579 | 0.0072 | 0.0055 | 0.0007
GATAI+19 0.062 -353402 | 0.405338 | 0.21591 0.0128 | 0.1375 | 0.0038 | 0.0407
ERP29+2 0.061 -83392 0.25925 | 0.847269 | 0.0741 | 0.5583 | 0.0347 | 0.2616
GATAI+13 0.056 -175157 | 1.09968 1.04021 0.0339 | 0.3172 | 0.0363 | 0.3392
LMO2+19 0.056 -175341 | 1.13266 | 4.80184 0.1505 | 0.0854 | 0.351 0.1992
CD164-6 0.054 58990 0.422709 | 0.303579 | 0.3275 | 0.9769 | 0.1173 | 0.35
HBGI+28 0.054 -558769 | 0.276846 | 0.0383265 | 0.0101 | 0.1485 | 0.001 0.0153
ERP29-40 0.053 653244 0.299663 | 0.144834 | 0.0078 | 0 0.0016 | 0
MYB+15 0.053 -238069 | 0.379974 | 0.354225 | 0.0672 | 0.4284 | 0.0247 | 0.1572
HBG2-2 0.052 29078 0.541857 | 0.281481 | 0.1292 | 0.9766 | 0.0505 | 0.3814
HBG2+9 0.051 -80566 0.517626 | 0.428634 | 0.0542 | 0.6521 | 0.0255 | 0.3071
LMO2-13 0.05 507276 0.214704 | 0.0541229 | 0.0444 | 0.0085 | 0.0048 | 0.0009
MYB+21 0.05 -342179 | 0.230596 | 0.29148 0.008 | 0.0445 | 0.0021 | 0.0115
HBEI-17 0.049 631274 0.404054 | 0.146211 | 0.0281 | 0.1311 | 0.0068 | 0.0319
MYB-49 0.048 887239 0.495983 | 0.550645 | 0.0035 | 0 0.0018 | 0
ERP29-39 0.047 619196 0.700967 | 0.254456 | 0.0085 | 0 0.0036 | 0
ERP29-29 0.045 443211 0.367287 | 0.721128 | 0.0079 | 0.0247 | 0.0041 | 0.0127
LMO2+39 0.044 -718406 | 0.558698 | 0.307854 | 0.0123 | 0 0.0051 | 0
MYB-43 0.044 807700 0.475 0.808507 | 0.0063 | 0.0019 | 0.0039 | 0.0012
GATAI-5 0.04 138129 0.236896 | 0.0434714 | 0.0377 | 0.724 | 0.0038 | 0.0735
ERP29-37 0.038 603399 1.66608 | 2.43052 0.0099 | 0 0.0199 |1 0
CDI164-15 0.037 194444 0.369422 | 0.200261 | 0.3933 | 0.9015 | 0.107 0.2452
LMO2-21 0.036 691216 0.237047 | 0.09774 0.0266 | 0.0019 | 0.004 | 0.0003
CDI164-13 0.035 140246 0.434553 | 0.166063 | 0.3178 | 0.9475 | 0.0854 | 0.2545
ERP29+5 0.033 -102039 | 0.726321 | 0.543255 | 0.0585 | 0.5347 | 0.0367 | 0.3359
MYB+10 0.033 -123805 | 0.464384 | 0.334154 | 0.0458 | 0.5779 | 0.018 0.2276
HBEI-9 0.031 138719 0.938694 | 3.59803 0.122 ] 0.5436 | 0.2242 | 0.9991
GATAI-2 0.03 71296 0.218264 | 0.133243 | 0.0622 | 0.8564 | 0.0106 | 0.146
MYB-29 0.03 595585 0.888322 | 0.334952 | 0.0088 | 0.0039 | 0.0048 | 0.0021
MYB+§ 0.03 -110635 | 0.521369 | 0.444718 | 0.0427 | 0.5798 | 0.0206 | 0.2792
CDI164-17 0.029 199158 0.25829 | 0.0930298 | 0.4486 | 0.8677 | 0.0695 | 0.1345
HBG2+13 0.029 -115269 | 0.261375 | 0.0909295 | 0.0485 | 0.6353 | 0.0075 | 0.0979
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CDI164-16 0.028 196232 0.312589 | 0.062744 | 0.3933 | 0.9015 | 0.0551 | 0.1262
HBEI+11 0.028 -101705 | 0.261375 | 0.0909295 | 0.1407 | 0.6431 | 0.0217 | 0.0991
ERP29-42 0.027 687988 0.184679 | 0.144906 | 0.0071 | 0 0.0012 | 0
ERP29+8 0.027 -169969 | 0.299535 | 0.0683948 | 0.0287 | 0.3727 | 0.0041 | 0.0533
CD164-19 0.026 300136 0.23518 | 0.134762 | 0.1346 | 0.0621 | 0.024 | 0.0111
HBG2+29 0.026 -555882 | 0.621014 | 1.52522 0.0103 | 0.1487 | 0.01 0.1447
HBEI-15 0.024 377908 0.166565 | 0.289885 | 0.0257 | 0.1487 | 0.0056 | 0.0327
LMO2+16 0.024 -128352 | 0.368787 | 0.0933925 | 0.161 0.1405 | 0.0299 | 0.0261
MYB-7 0.023 51940 0.236809 | 0.086944 | 0.0537 | 0.2265 | 0.0077 | 0.0325
LMO2+14 0.02 -118342 | 0.454156 | 0.144907 | 0.2496 | 0.4608 | 0.064 | 0.1182
MYB+16 0.02 -242543 | 0.465322 | 0.622084 | 0.0776 | 0.4265 | 0.0418 | 0.2295
HBGI-2 0.016 24154 0.541857 | 0.281481 | 0.1285 | 0.9815 | 0.0502 | 0.3833
HBEI-20 0.014 728548 0.208652 | 0.0305741 | 0.0096 | 0.0035 | 0.0008 | 0.0003
FADS2-1 0.011 27536 0.931941 | 1.31329 0.18 0.9208 | 0.1991 | 1.0186
HBEI+7 0.011 -67002 0.517626 | 0.428634 | 0.095 0.6595 | 0.0447 | 0.3107
HBEI+2] 0.01 -296114 | 0.281248 | 0.333285 | 0.0417 | 0.1885 | 0.0128 | 0.0577
MYB+20 0.008 -325161 | 0.299448 | 0.100128 | 0.0076 | 0.0445 | 0.0013 | 0.0077
HBG2+35 0.005 -997429 | 0.530237 | 0.348501 | 0.0084 | 0 0.0036 | 0
MYB-20 0.005 174499 0.60196 | 0.554413 | 0.0429 | 0.1272 | 0.0248 | 0.0735
HBEI-21] 0.002 774948 0.324704 | 0.057961 | 0.0151 | 0.0035 | 0.0021 | 0.0005
HBEI-4 0 42642 0.541857 | 0.281481 | 0.3009 | 0.9604 | 0.1175 | 0.3751
MYB-8 0 63000 0.468969 | 0.101144 | 0.0564 | 0.2149 | 0.0123 | 0.0468
ERP29-45 -0.003 744489 0.178389 | 0.0782498 | 0.004 | 0 0.0005 | 0
MYB-47 -0.003 865867 0.649095 | 0.637516 | 0.0047 | 0 0.003 0
MYB-1 -0.003 6577 0.344685 | 0.187002 | 0.1498 | 0.9506 | 0.038 0.2413
LMO2+30 -0.009 -552441 | 0.25706 | 0.0268065 | 0.0566 | 0.0035 | 0.0047 | 0.0003
MYB-50 -0.009 892222 0.317789 | 0.173887 | 0.0042 | 0 0.001 0
HBEI+27 -0.012 -542318 | 0.621014 | 1.52522 0.0477 | 0.1482 | 0.0464 | 0.1442
MYB-15 -0.012 93751 0.634661 | 0.593682 | 0.0677 | 0.1917 | 0.0416 | 0.1177
MYB-19 -0.017 118279 0.340164 | 0.0378209 | 0.0639 | 0.163 0.0072 | 0.0185
LMO2-18 -0.02 603134 0.211899 | 0.0936104 | 0.052 | 0.0019 | 0.0073 | 0.0003
CD164-10 -0.022 89849 0.482293 | 0.312057 | 0.3144 | 0.9599 | 0.122 0.3724
ERP29-20 -0.022 320392 0.308597 | 0.136574 | 0.0238 | 0.0612 | 0.0049 | 0.0126
FADS3-6 -0.023 90781 0.931941 | 1.31329 0.5356 | 0.4611 | 0.5925 | 0.5101
MYB+25 -0.023 -728649 | 0.269833 | 0.02898 0.0035 | 0.0039 | 0.0003 | 0.0003
CD164-24 -0.025 415247 0.281647 | 0.057962 | 0.0402 | 0.0349 | 0.0051 | 0.0045
HBEI+22 -0.026 -323541 ] 0.650832 | 0.671353 | 0.0503 | 0.1779 | 0.0332 | 0.1176
FADS3-§ -0.028 103233 0.432665 | 0.12759 0.4253 | 0.1531 | 0.0999 | 0.036
HBGI+27 -0.028 -464029 | 0.166942 | 0.0642635 | 0.01 0.1592 | 0.001 0.0165
ERP29-36 -0.03 599637 0.701776 | 0.839009 | 0.0099 | 0 0.0076 | 0
GATAI+21 -0.03 -368849 | 1.33451 | 2.70881 0.0199 | 0.1036 | 0.0378 | 0.197
GATAI+30 -0.03 -496234 | 0.55764 | 0.21294 0.0038 | 0 0.0013 | 0
HBGI-14 -0.033 590816 0.830312 | 2.3977 0.0083 | 0.1316 | 0.0117 | 0.1857
MYB-28 -0.033 540164 0.463586 | 0.194538 | 0.0067 | 0.0197 | 0.002 0.0059
HBEI-13 -0.034 277084 0.286416 | 0.0991152 | 0.0304 | 0.1487 | 0.0051 | 0.0251
HBGI+25 -0.034 -350635 | 0.797072 | 0.45805 0.0131 | 0.1677 | 0.0079 | 0.1014
CD164-5 -0.035 49444 0.25433 | 0.147587 | 0.2627 | 0.9876 | 0.0509 | 0.1913
HBGI1+9 -0.035 -85490 0.517626 | 0.428634 | 0.04 0.6472 | 0.0188 | 0.3049
ERP29-47 -0.039 946208 0.191854 | 0.0868692 | 0.0038 | 0 0.0005 | 0
ERP29-16 -0.039 225091 0.244675 | 0.210694 | 0.0276 | 0.1003 | 0.0063 | 0.0228
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MYB-46 -0.04 865168 0.370426 | 0.677003 | 0.0047 | 0 0.0024 | 0

HBG2+34 -0.041 -996516 | 0.377871 | 0.161353 | 0.0084 | 0 0.0021 | 0

CD164-23 -0.042 410980 0.362033 | 0.043472 | 0.0494 | 0.0349 | 0.0062 | 0.0044
ERP29-43 -0.043 699492 0.305975 | 0.0724531 | 0.0046 | 0 0.0007 | 0

CD164-27 -0.044 488889 0.222072 | 0.02898 0.0384 | 0.0313 | 0.0031 | 0.0025
HBGI-5 -0.044 83794 0.295467 | 0.392698 | 0.0422 | 0.5728 | 0.0144 | 0.1951
FADSI-1 -0.046 16239 0.931941 | 1.31329 0.7247 | 1 0.8017 | 1.1063
HBEI-2 -0.047 9588 0.930484 | 0.778946 | 1 0.9918 | 0.8513 | 0.8443
CDI164-11 -0.048 97555 0.568655 | 0.182365 | 0.2434 | 0.9599 | 0.0784 | 0.3091
HBG2-9 -0.048 167346 0.411757 | 0.387988 | 0.0228 | 0.1687 | 0.0091 | 0.0674
HBEI+33 -0.05 -983865 | 0.530237 | 0.348501 | 0.0081 | O 0.0035 | 0

GATAI-17 -0.051 294078 0.529418 | 0.29916 0.0135 | 0.0663 | 0.0054 | 0.0264
GATAI-16 -0.051 292310 0.436171 | 0.0953495 | 0.0135 | 0.0889 | 0.0028 | 0.0181
HBEI+9 -0.051 -95547 0.352333 | 0.872556 | 0.122 | 0.6525 | 0.0676 | 0.3618
ERP29+4 -0.052 -101600 | 0.623019 | 0.25489 0.0585 | 0.5347 | 0.0233 | 0.2131
HBGI-7 -0.054 120231 0.938694 | 3.59803 0.0511 | 0.5523 | 0.0939 | 1.0151
HBEI+23 -0.057 -332147 | 0.797072 | 0.45805 0.0398 | 0.1779 | 0.024 | 0.1075
GATAI+33 -0.058 -529687 | 0.287678 | 0.305174 | 0.0186 | 0 0.0055 | 0

GATAI+31 -0.06 -505495 | 0.651707 | 0.172801 | 0.0126 | 0 0.0042 | 0

HBG2-6 -0.06 94472 0.352118 | 0.247283 | 0.0405 | 0.5704 | 0.012 0.1683
GATAI-13 -0.061 272694 0.367222 | 0.224389 | 0.0146 | 0.0889 | 0.0042 | 0.0255
MYB-23 -0.061 272233 0.287171 | 0.0983188 | 0.013 0.0385 | 0.0022 | 0.0065
GATAI+9 -0.062 -105142 | 1.59422 | 0.382047 | 0.0408 | 0.8822 | 0.0318 | 0.6885
ERP29-5 -0.063 34709 0.460759 | 0.919577 | 0.1662 | 0.9533 | 0.1082 | 0.6205
GATAI+14 -0.063 -243493 | 0.199956 | 0.021301 | 0.0177 | 0.2133 | 0.0012 | 0.0139
HBG2-14 -0.063 595740 0.830312 | 2.3977 0.0112 | 0.1319 | 0.0158 | 0.1862
HBG2-16 -0.065 628376 0.402663 | 0.160557 | 0.0104 | 0.0475 | 0.0026 | 0.0121
HBGI+29 -0.069 -560806 | 0.621014 | 1.52522 0.0099 | 0.1485 | 0.0096 | 0.1445
MYB-48 -0.07 885196 0.939632 | 1.13781 0.0055 | 0 0.0057 |1 0

HBGI-19 -0.072 756460 0.324704 | 0.057961 | 0.0031 | 0.0036 | 0.0004 | 0.0005
LMO2-22 -0.073 710101 0.582616 | 0.724968 | 0.0278 | 0.0019 | 0.0181 | 0.0012
MYB-12 -0.076 83939 0.531575 | 0.207434 | 0.0653 | 0.195 0.0217 | 0.0647
MYB+26 -0.077 -757440 | 0.183535 | 0.116215 | 0.0024 | 0.0019 | 0.0004 | 0.0003
GATAI-18 -0.078 298929 0.68815 1.25076 0.0111 | 0.0663 | 0.0103 | 0.0615
GATAI+6 -0.08 -77789 0.309028 | 0.0824518 | 0.0515 | 0.8822 | 0.0082 | 0.1408
CD164+2 -0.082 -14806 0.230984 | 0.0927394 | 0.6555 | 0.591 0.0959 | 0.0865
CD164+3 -0.082 -63794 0.521595 | 0.737937 | 0.2402 | 0.2409 | 0.149 0.1495
HBEI-11 -0.083 180910 0.411757 | 0.387988 | 0.0583 | 0.1674 | 0.0233 | 0.0669
MYB-39 -0.084 758289 0.252323 | 0.213159 | 0.0095 | 0.0019 | 0.0022 | 0.0004
GATAI+1S8 -0.087 -320555 | 0.348289 | 0.260108 | 0.0177 | 0.1712 | 0.0053 | 0.0515
MYB+27 -0.088 -937701 | 0.146972 | 0.0689024 | 0.0025 | 0 0.0003 | 0

FADS2-2 -0.092 30932 0.753767 | 0.470729 | 0.1484 | 0.9197 | 0.0884 | 0.5478
HBG2+15 -0.094 -221621 | 0.369466 | 0.35647 0.0195 | 0.2134 | 0.0071 | 0.0775
HBG2-15 -0.098 617710 0.404054 | 0.146211 | 0.0117 | 0.1319 | 0.0028 | 0.0321
GATAI+27 -0.099 -404626 | 2.22935 | 0.900232 | 0.0189 | 0.0731 | 0.0268 | 0.1035
LMO2+32 -0.1 -576735 | 0.206893 | 0.126793 | 0.0721 | 0.0035 | 0.0117 | 0.0006
CD164-28 -0.101 519734 0.371009 | 0.132154 | 0.0509 | 0.0277 | 0.0113 | 0.0061
HBEI-3 -0.101 25183 1.35564 | 3.14976 0.3955 | 0.9741 | 0.8173 | 2.0129
GATAI+26 -0.102 -391088 | 0.592251 | 0.309521 | 0.0137 | 0.0814 | 0.0059 | 0.0349
HBGI+10 -0.103 -86656 0.39483 | 0.343284 | 0.04 0.6472 | 0.0147 | 0.2383
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MYB-26 -0.103 358209 0.453843 | 0.0489037 | 0.008 | 0.0261 | 0.0012 | 0.0039
GATAI+22 -0.104 -369759 | 1.58651 | 2.2254 0.0199 | 0.1036 | 0.0374 | 0.1947
HBG2+25 -0.108 -345711 | 0.797072 | 0.45805 0.0164 | 0.1716 | 0.0099 | 0.1037
HBGI+26 -0.11 -371499 ] 0.30605 | 0.274743 | 0.012 | 0.1677 | 0.0035 | 0.0486
FADS3-7 -0.111 94177 0.753767 | 0.470729 | 0.6356 | 0.4602 | 0.3786 | 0.2741
HBG2-3 -0.114 58469 0.684514 | 0.682075 | 0.0764 | 0.6019 | 0.0522 | 0.4113
GATAI+25 -0.116 -389047 | 0.773542 | 0.385017 | 0.0137 | 0.0814 | 0.0075 | 0.0444
HBEI+10 -0.116 -96010 0.360058 | 0.865165 | 0.122 | 0.6525 | 0.0681 | 0.3642
CD164+8 -0.119 -400981 | 0.185218 | 0.0675978 | 0.0319 | 0.0672 | 0.0036 | 0.0075
MYB-37 -0.119 744924 0.926201 | 0.893349 | 0.0052 | 0.0019 | 0.0047 | 0.0018
HBEI-12 -0.121 263713 0.235181 | 0.0598456 | 0.0326 | 0.1537 | 0.0039 | 0.0182
MYB-44 -0.121 822864 0.147167 | 0.0579625 | 0.0046 | 0 0.0004 | 0
CDI164+7 -0.123 -322894 | 0.502618 | 0.125633 | 0.0285 | 0.0913 | 0.0072 | 0.0229
HBGI-13 -0.124 359420 0.166565 | 0.289885 | 0.0076 | 0.1494 | 0.0017 | 0.0328
CD164-26 -0.13 468053 0.263685 | 0.0579627 | 0.0843 | 0.0313 | 0.0104 | 0.0039
HBEI+26 -0.13 -540281 | 0.276846 | 0.0383265 | 0.056 | 0.1482 | 0.0058 | 0.0153
HBG2+27 -0.13 -459105 | 0.166942 | 0.0642635 | 0.0169 | 0.1595 | 0.0018 | 0.0165
GATAI+34 -0.133 -840585 | 0.322784 | 0.108246 | 0.0135 | 0 0.0025 | 0
HBG2+11 -0.133 -109111 | 0.352333 | 0.872556 | 0.0409 | 0.6449 | 0.0227 | 0.3576
HBG2+12 -0.134 -109574 | 0.360058 | 0.865165 | 0.0409 | 0.6449 | 0.0228 | 0.3599
GATAI-12 -0.135 254805 0.584892 | 1.3535 0.0179 | 0.0889 | 0.0159 | 0.0791
GATAI+24 -0.136 -388273 | 0.532762 | 0.441096 | 0.0152 | 0.0814 | 0.0074 | 0.0395
HBGI+15 -0.137 -226545 | 0.369466 | 0.35647 0.0115 | 0.2094 | 0.0042 | 0.076
ERP29-1 -0.142 5342 0.491172 | 0.790973 | 1 1 0.6233 | 0.6233
HBGI1+8 -0.143 -48047 0.486555 | 0.45834 0.0724 | 0.677 0.0342 | 0.3197
CD164-25 -0.153 439469 0.226193 | 0.0833225 | 0.0563 | 0.0313 | 0.0077 | 0.0043
HBG2+20 -0.155 -276784 | 0.600633 | 1.10491 0.0189 | 0.186 | 0.0154 | 0.1516
HBGI-10 -0.157 245225 0.235181 | 0.0598456 | 0.0109 | 0.158 0.0013 | 0.0187
HBGI+20 -0.157 -281708 | 0.600633 | 1.10491 0.0146 | 0.182 0.0119 | 0.1483
HBG2-11 -0.157 263520 0.286416 | 0.0991152 | 0.0105 | 0.1499 | 0.0018 | 0.0253
CD164+5 -0.159 -144741 | 0.361558 | 0.121867 | 0.0609 | 0.117 0.0128 | 0.0246
HBG2+30 -0.16 -560942 | 0.180741 | 0.184321 | 0.0093 | 0.0932 | 0.0017 | 0.017
HBG2+14 -0.162 -126155 | 0.320529 | 0.0883925 | 0.0299 | 0.5356 | 0.005 0.0902
GATAI-9 -0.165 174717 0.177213 | 0.0579608 | 0.0217 | 0.1253 | 0.0022 | 0.0127
HBG2-7 -0.17 125155 0.938694 | 3.59803 0.0547 | 0.5498 | 0.1005 | 1.0105
ERP29+7 -0.173 -109584 | 0.709059 | 1.02239 0.0522 | 0.5092 | 0.0444 | 0.4335
HBGI+12 -0.173 -114498 | 0.360058 | 0.865165 | 0.0291 | 0.6401 | 0.0162 | 0.3573
HBG2-13 -0.173 364344 0.166565 | 0.289885 | 0.0099 | 0.1499 | 0.0022 | 0.0329
CD164-20 -0.176 308887 0.288045 | 0.0311542 | 0.1012 | 0.0621 | 0.0096 | 0.0059
GATAI-11 -0.176 239017 0.600094 | 0.134619 | 0.015 0.0972 | 0.0043 | 0.0276
HBG2-19 -0.176 761384 0.324704 | 0.057961 | 0.0035 | 0.0036 | 0.0005 | 0.0005
GATAI+23 -0.183 -380844 | 1.02138 | 4.76091 0.0219 | 0.0897 | 0.0483 | 0.1979
GATAI+S -0.184 -97329 0.1721 0.01449 0.0495 | 0.8822 | 0.0025 | 0.0441
GATAI-15 -0.185 289713 0.33477 | 0.173886 | 0.0108 | 0.0889 | 0.0026 | 0.0214
MYB-24 -0.186 298665 0.245202 | 0.111505 | 0.0097 | 0.0366 | 0.0016 | 0.006
GATAI+10 -0.188 -130779 | 1.23891 0.673163 | 0.0564 | 0.765 0.0515 | 0.6986
HBG2+26 -0.188 -366575 | 0.30605 | 0.274743 | 0.016 | 0.168 0.0046 | 0.0487
HBGI+11 -0.189 -114035 | 0.352333 | 0.872556 | 0.0291 | 0.6401 | 0.0161 | 0.3549
GATAI-8 -0.19 168870 0.57924 | 0.644182 | 0.0246 | 0.1253 | 0.015 0.0765
HBEI+S8 -0.19 -68168 0.39483 | 0.343284 | 0.095 0.6595 | 0.035 0.2428
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GATAI+7 -0.192 -81517 0.386081 | 0.332343 | 0.0543 | 0.8822 | 0.0195 | 0.316
HBG2+8 -0.193 -43123 0.486555 | 0.45834 0.0628 | 0.682 0.0297 | 0.3221
HBG2-20 -0.194 872713 0.256919 | 0.0578164 | 0.0035 | 0 0.0004 | 0
HBGI-18 -0.196 710060 0.208652 | 0.0305741 | 0.0032 | 0.0036 | 0.0003 | 0.0003
GATAI+12 -0.197 -162238 | 0.392769 | 0.633604 | 0.0428 | 0.5305 | 0.0214 | 0.2646
HBG2-5 -0.198 88718 0.295467 | 0.392698 | 0.047 | 0.5704 | 0.016 | 0.1943
HBG2+10 -0.2 -81732 0.39483 | 0.343284 | 0.0542 | 0.6521 | 0.02 0.2401
FADS2-3 -0.201 39988 0.432665 | 0.12759 0.0808 | 0.2835 | 0.019 0.0666
GATAI+S -0.202 -68465 0.206752 | 0.04347 0.0615 | 0.8822 | 0.0058 | 0.0836
GATAI+28 -0.204 -444435 | 1.08377 | 0.561006 | 0.0197 | 0.028 0.0154 | 0.0219
GATAI-14 -0.21 288099 0.284754 | 0.124547 | 0.0108 | 0.0889 | 0.002 0.0167
CDI164-12 -0.211 117976 0.314606 | 0.119331 | 0.2308 | 0.9563 | 0.0447 | 0.1853
HBGI+14 -0.211 -131079 | 0.320529 | 0.0883925 | 0.0242 | 0.5311 | 0.0041 | 0.0894
HBGI-9 -0.212 162422 0.411757 | 0.387988 | 0.0231 | 0.1718 | 0.0092 | 0.0687
HBGI+30 -0.215 -565866 | 0.180741 | 0.184321 | 0.009 | 0.0931 | 0.0016 | 0.017
HBEI-14 -0.216 376158 0.244728 | 0.144616 | 0.0257 | 0.1487 | 0.0048 | 0.028
HBGI-3 -0.216 53545 0.684514 | 0.682075 | 0.0887 | 0.6042 | 0.0606 | 0.4128
CDI164-21 -0.221 325632 0.272682 | 0.251196 | 0.0829 | 0.0384 | 0.0217 | 0.0101
HBG2-10 -0.231 250149 0.235181 | 0.0598456 | 0.0133 | 0.1549 | 0.0016 | 0.0184
MYB+23 -0.232 -387273 | 0.208339 | 0.057818 | 0.004 | 0.0294 | 0.0004 | 0.0032
HBEI+25 -0.234 -445541 | 0.166942 | 0.0642635 | 0.0275 | 0.1588 | 0.0028 | 0.0164
HBGI+16 -0.236 -236734 | 0.266586 | 0.171061 | 0.0258 | 0.1856 | 0.0055 | 0.0396
GATAI-19 -0.237 334689 0.199621 | 0.0925223 | 0.0094 | 0.0663 | 0.0013 | 0.009
HBG2-18 -0.238 714984 0.208652 | 0.0305741 | 0.0079 | 0.0036 | 0.0006 | 0.0003
CD164-22 -0.245 336825 0.415997 | 0.0724529 | 0.0687 | 0.0384 | 0.0119 | 0.0067
CD164+9 -0.245 -411427 | 0.268981 | 0.0753501 | 0.0326 | 0.0672 | 0.0046 | 0.0096
HBGI-15 -0.247 612786 0.404054 | 0.146211 | 0.0101 | 0.1316 | 0.0025 | 0.032
HBGI-11 -0.247 258596 0.286416 | 0.0991152 | 0.0113 | 0.1494 | 0.0019 | 0.0252
HBG2-12 -0.252 362594 0.244728 | 0.144616 | 0.0099 | 0.1499 | 0.0019 | 0.0282
HBEI-18 -0.254 641940 0.402663 | 0.160557 | 0.0231 | 0.0469 | 0.0059 | 0.0119
GATAI-10 -0.26 194943 0.49785 | 0.770179 | 0.021 0.1253 | 0.013 0.0776
HBG2+33 -0.262 -995232 ] 0.419784 | 0.179756 | 0.0084 | 0 0.0023 | 0
HBG2+23 -0.272 -309678 | 0.281248 | 0.333285 | 0.0145 | 0.1824 | 0.0044 | 0.0559
HBG2+16 -0.274 -231810 | 0.266586 | 0.171061 | 0.0221 | 0.1896 | 0.0047 | 0.0405
HBGI+24 -0.276 -342029 | 0.650832 | 0.671353 | 0.0185 | 0.1677 | 0.0122 | 0.1109
HBG2+24 -0.28 -337105 | 0.650832 | 0.671353 | 0.0182 | 0.1716 | 0.012 0.1135
HBGI-6 -0.281 89548 0.352118 | 0.247283 | 0.0482 | 0.5728 | 0.0142 | 0.169
HBGI-20 -0.286 867789 0.256919 | 0.0578164 | 0.003 0 0.0004 | 0
GATAI+29 -0.291 -457797 ] 0.859646 | 0.494421 | 0.0126 | 0.028 0.0082 | 0.0183
HBG2-4 -0.294 82733 0.35967 | 0.241488 | 0.0454 | 0.5776 | 0.0134 | 0.1702
ERP29+9 -0.296 -184896 | 0.401292 | 0.119331 | 0.0257 | 0.3672 | 0.0056 | 0.0803
GATAI+20 -0.306 -362299 | 1.06554 | 5.17599 0.02 0.1036 | 0.047 0.2433
HBGI-4 -0.314 77809 0.35967 | 0.241488 | 0.0382 | 0.5799 | 0.0113 | 0.1709
HBG2+32 -0.314 -768373 | 0.17375 | 0.0859291 | 0.0067 | 0.0072 | 0.0008 | 0.0009
GATAI-7 -0.324 154979 1.02761 0.251268 | 0.0323 | 0.2672 | 0.0164 | 0.1358
HBGI+23 -0.325 -314602 | 0.281248 | 0.333285 | 0.013 0.1785 | 0.004 | 0.0546
LMO2-20 -0.334 690185 0.213744 | 0.100203 | 0.0266 | 0.0019 | 0.0039 | 0.0003
HBEI-§ -0.344 108036 0.352118 | 0.247283 | 0.1322 | 0.5639 | 0.039 0.1664
HBG2+31 -0.346 -592048 | 0.166996 | 0.192073 | 0.0105 | 0.078 0.0019 | 0.014
HBGI-12 -0.354 357670 0.244728 | 0.144616 | 0.0076 | 0.1494 | 0.0014 | 0.0281
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ERP29-31 -0.36 546186 0.174268 | 0.177293 | 0.0098 | 0.0055 | 0.0017 | 0.001
HBE[+28 -0.369 -547378 | 0.180741 | 0.184321 0.0266 | 0.0929 | 0.0049 | 0.017
ERP29-22 -0.376 375753 0.750304 | 1.45581 0.0116 | 0.032 0.0121 | 0.0334
HBGI1+31 -0.384 -596972 | 0.166996 | 0.192073 | 0.013 0.0779 | 0.0023 | 0.0139
FENI+6 -0.391 -77019 1.49605 3.44371 0.1044 | 0.652 0.237 1.4798
FENI+7 -0.418 -78363 1.05484 1.39791 0.1124 | 0.6487 | 0.1365 | 0.7877
HBEI-7 -0.439 102282 0.295467 | 0.392698 | 0.1133 | 0.5639 | 0.0386 | 0.1921
FADSI1+3 -0.446 -43529 0.727777 | 0.931315 | 0.44 0.8009 | 0.3622 | 0.6594
FADS3-2 -0.449 21615 1.49605 3.44371 0.795 0.9778 | 1.8045 | 2.2195
HBGI+32 -0.474 -773297 | 0.17375 0.0859291 | 0.0038 | 0.0071 | 0.0005 | 0.0009
CD164+1 -0.52 -9309 0.503893 | 0.114259 |1 0.6421 | 0.2399 | 0.1541
FADSI-3 -0.613 28691 0.432665 | 0.12759 0.3048 | 0.2962 | 0.0716 | 0.0696
FADSI-2 -0.624 19635 0.753767 | 0.470729 | 0.5772 | 0.9989 | 0.3438 | 0.595
CD164-7 -0.647 74196 0.908712 | 0.52478 0.3606 | 0.9769 | 0.249 0.6746
HBG2+17 -0.888 -249697 | 0.75545 | 2.36111 0.0179 | 0.1896 | 0.0239 | 0.2533
HBGI+17 -0.921 -254621 | 0.75545 | 2.36111 0.0175 | 0.1856 | 0.0234 | 0.2479
FADS3-1 -1.803 20271 1.05484 1.39791 1 1 1.2143 | 1.2143
Supplementary Table 9. Data of K562 Nasser enhancer screen.

Regions Effect Dist DHS H3K27 | Hi-C P(in ABC CIA

tss (bp) K562 ac K562 | K562 loop) score score
ALAS2-1 0.930 2833 0.87798 | 0.97174 | 1.0000 | 1.0000 | 0.92367 | 0.92367
CCDC26+1 0.919 -7273 1.75898 | 5.95233 | 1.0000 | 1.0000 | 3.23574 | 3.23574
NFE2+1 0.893 -3438 2.04421 | 3.83242 | 1.0000 | 1.0000 | 2.79898 | 2.79898
PIMI-2 0.889 13251 2.32383 | 6.73700 | 1.0000 | 0.7879 | 3.95672 | 3.11763
HBEI+2 0.865 -10618 1.27612 | 2.10912 | 0.2932 | 0.9869 | 0.48102 | 1.61903
HBBPI1+4 0.814 -37169 1.27612 | 2.10912 | 1.0000 | 1.0000 | 1.64058 | 1.64058
EPB41+2 0.760 -3076 1.89480 | 9.05899 | 0.6281 | 0.9995 | 2.60226 | 4.14113
HBG2+4 0.739 -25980 1.27612 | 2.10912 | 0.9814 | 0.9867 | 1.61006 | 1.61876
KCNN4-1 0.720 6588 1.97748 | 5.01826 | 1.0000 | 1.0000 | 3.15016 | 3.15016
HBD+5 0.692 -46133 1.27612 | 2.10912 | 1.0000 | 1.0000 | 1.64058 | 1.64058
HBGI+4 0.692 -30904 1.27612 | 2.10912 | 1.0000 | 1.0000 | 1.64058 | 1.64058
MYOID+4 0.690 -20411 1.55404 | 6.23700 | 0.8540 | 1.0000 | 2.65875 | 3.11329
FTL+1 0.669 -2823 1.37940 | 4.06934 | 1.0000 | 1.0000 | 2.36923 | 2.36923
RBM38-3 0.662 23991 1.02998 | 1.41298 | 1.0000 | 1.0000 | 1.20638 | 1.20638
EPB41+1 0.660 -1925 2.00893 | 7.81996 | 1.0000 | 1.0000 | 3.96355 | 3.96355
HNRNPAI-4 0.613 23786 2.04421 | 3.83242 | 0.1659 | 0.8612 | 0.46435 | 2.41048
HBG2+6 0.583 -33498 1.16928 | 3.37118 | 0.9078 | 0.9729 | 1.80236 | 1.93161
FADSI+1 0.581 -17800 2.09163 | 8.38249 | 1.0000 | 1.0000 | 4.18725 | 4.18725
HBG2+3 0.500 -21206 1.15739 | 2.52275 | 1.0000 | 1.0000 | 1.70874 | 1.70874
MYOID+7 0.480 -32915 0.87953 | 1.72222 | 0.5360 | 0.9722 | 0.65968 | 1.19657
SMIMI-1 0.472 2210 2.09886 | 1.53645 | 1.0000 | 1.0000 | 1.79577 | 1.79577
HBEI+4 0.467 -18136 1.16928 | 3.37118 | 0.1446 | 0.9736 | 0.28709 | 1.93306
GATAI+1 0.440 -3505 1.26353 | 2.66940 | 1.0000 | 0.9583 | 1.83654 | 1.76001
RAEI-5 0.437 64300 1.02998 | 1.41298 | 1.0000 | 1.0000 | 1.20638 | 1.20638
CCDC26+9 0.423 -114617 | 1.65375 | 3.44827 | 0.0740 | 0.5232 | 0.17671 | 1.24941
HBEI+3 0.422 -14652 1.28219 | 3.04050 | 0.2932 | 0.9869 | 0.57891 | 1.94853
HDAC6+3 0.420 -18947 1.26353 | 2.66940 | 0.6258 | 0.9474 | 1.1493 1.73993
HBG2+5 0.416 -30014 1.28219 | 3.04050 | 0.9814 | 0.9867 | 1.93774 | 1.9482
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CCDC26+11 0.406 -117992 | 2.15568 | 4.10615 | 0.0753 | 0.4345 | 0.22403 | 1.2927
PIM2+1 0.398 -22768 1.27945 | 432061 | 1.0000 | 1.0000 | 2.35117 | 2.35117
MYC-35 0.392 309075 1.65347 | 2.65969 | 0.3313 | 0.5714 | 0.69476 | 1.19827
MYOID+3 0.387 -17263 0.94022 | 2.51283 | 1.0000 | 1.0000 | 1.53708 | 1.53708
PLP2+1 0.379 -4402 1.02138 | 4.76091 | 0.7199 | 1.0000 | 1.58749 | 2.20515
MYC-14 0.359 162867 2.36495 | 9.63883 | 0.4992 | 0.7692 | 2.3834 | 3.67235
SPACA3+9 0.357 -81775 0.87953 | 1.72222 | 1.0000 | 1.0000 | 1.23075 | 1.23075
TMEM98+3 0.352 -17821 0.87953 | 1.72222 | 1.0000 | 1.0000 | 1.23075 | 1.23075
LRRC47-2 0.331 21534 2.09886 | 1.53645 | 1.0000 | 1.0000 | 1.79577 | 1.79577
TMEM98+7 0.329 -33473 0.94022 | 2.51283 | 0.4885 | 0.8940 | 0.75086 | 1.37409
SPACA3+13 0.328 -97427 0.94022 | 2.51283 | 0.8371 | 0.9273 | 1.28669 | 1.42533
HBE1+1 0.324 -5844 1.15739 | 2.52275 | 1.0000 | 1.0000 | 1.70874 | 1.70874
JUNB+1 0.312 -1464 2.06351 | 1.02080 | 1.0000 | 1.0000 | 1.45135 | 1.45135
HBGI1+5 0.308 -34938 1.28219 | 3.04050 | 1.0000 | 1.0000 | 1.97446 | 1.97446
PIMI+17 0.301 -119759 | 2.20699 | 7.33438 | 0.5562 | 1.0000 | 2.23776 | 4.0233
HBGI+6 0.295 -38422 1.16928 | 3.37118 | 0.8803 | 0.9860 | 1.74776 | 1.95768
CEP104-7 0.293 82263 2.09886 | 1.53645 | 1.0000 | 1.0000 | 1.79577 | 1.79577
FADSI+2 0.265 -24837 1.37802 | 4.72765 | 0.6621 | 0.9409 | 1.68995 | 2.40165
NFE2+2 0.259 -6198 1.47777 | 1.36966 | 0.6041 | 0.9827 | 0.85945 | 1.39803
PLP2+4 0.233 -22947 1.06554 | 5.17599 | 0.1561 | 0.6581 | 0.36659 | 1.54552
LYLI+1 0.217 -1510 0.91245 | 0.91559 | 1.0000 | 1.0000 | 0.91402 | 0.91402
POBPI-2 0.186 43993 1.27945 | 4.32061 | 0.1203 | 0.7036 | 0.28285 | 1.65428
FTHI+1 0.181 -4307 2.07190 | 8.00653 | 1.0000 | 1.0000 | 4.07293 | 4.07293
FUTI1+3 0.179 -27296 1.44373 | 2.77330 | 0.6434 | 0.9783 | 1.28743 | 1.95749
FTL+7 0.178 -86548 1.78128 | 1.31155 | 0.1259 | 0.7386 | 0.19244 | 1.12893
HIFX-1 0.149 10448 1.16005 | 0.38929 | 0.7847 | 0.9672 | 0.52733 | 0.64999
PLP2+5 0.142 -31844 0.40534 | 0.21591 | 0.1116 | 0.6344 | 0.03301 | 0.18769
HNRNPAI-5 0.137 26546 1.47777 | 1.36966 | 0.1482 | 0.8465 | 0.21084 | 1.20435
JUNB-4 0.131 93756 2.17061 | 3.48841 | 0.0328 | 0.0959 | 0.09026 | 0.2638
JUNB+3 0.128 -8893 1.54032 | 1.80923 | 0.2059 | 0.9507 | 0.34372 | 1.58701
HIFX+27 0.122 -383157 | 0.49735 | 0.45240 | 0.0563 | 0.2653 | 0.02671 | 0.12586
HIFX-3 0.118 70355 0.59421 | 0.19910 | 0.1880 | 0.7130 | 0.06466 | 0.24523
GATAI-17 0.116 303134 0.34682 | 0.46080 | 0.0189 | 0.2733 | 0.00756 | 0.10926
PLP2+3 0.115 -16397 1.33451 | 2.70881 | 0.1871 | 0.8307 | 0.35573 | 1.57947
PLP2+2 0.115 -15487 1.58651 | 2.22540 | 0.1871 | 0.8307 | 0.35156 | 1.56094
HNRNPAI-2 0.114 7826 1.09507 | 0.92248 | 1.0000 | 1.0000 | 1.00508 | 1.00508
POBPI+21 0.113 -366126 | 0.58489 | 1.35350 | 0.0206 | 0.0453 | 0.01833 | 0.04028
RAB7A4-48 0.112 870838 0.59673 | 0.52688 | 0.1357 | 0.0078 | 0.07609 | 0.00437
POBPI+11 0.110 -182617 | 0.21826 | 0.13324 | 0.0455 | 0.3967 | 0.00776 | 0.06766
RAB74-56 0.109 932466 0.32472 | 0.58738 | 0.0859 | 0.0000 | 0.03751 | 0
PPPIR154+20 | 0.108 -193989 | 0.49959 | 0.10136 | 0.1199 | 0.1337 | 0.02698 | 0.03008
FUTI-3 0.107 32856 1.98425 | 1.91436 | 0.4372 | 0.8965 | 0.8521 1.74727
NUCBI1+3 0.106 -21289 1.78128 | 1.31155 | 0.5849 | 0.9287 | 0.89401 | 1.41955
PLP2+2] 0.104 -329942 | 0.18938 | 0.12208 | 0.0135 | 0.2830 | 0.00205 | 0.04304
HIFX+40 0.100 -741422 | 0.24242 | 0.01449 | 0.0720 | 0.1111 | 0.00427 | 0.00658
HIFX-17 0.100 262672 0.49550 | 0.40639 | 0.0719 | 0.3232 | 0.03226 | 0.14505
PPPIRI154-7 0.099 70925 0.26023 | 0.15237 | 0.3709 | 0.8513 | 0.07386 | 0.16951
JUNB-53 0.095 791739 0.24931 | 0.01449 | 0.0015 | 0.0011 | 0.00009 | 0.00006
RAB74-16 0.095 327470 0.49550 | 0.40639 | 0.2358 | 0.1308 | 0.10581 | 0.05871
HDAC6+27 0.093 -776181 ] 0.32848 | 0.07267 | 0.0239 | 0.0000 | 0.00369 | O
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NFE2-5 0.093 80736 0.77095 | 0.63266 | 0.0351 | 0.4000 | 0.02451 | 0.27936
RAB7A4-33 0.092 601533 0.47348 | 0.09100 | 0.1635 | 0.0110 | 0.03394 | 0.00228
PPPIRI54-20 | 0.092 263838 0.59661 | 0.55840 | 0.0831 | 0.1239 | 0.04796 | 0.07149
CNBP+50 0.091 -893898 | 0.21142 | 0.00065 | 0.0174 | 0.0164 | 0.0002 | 0.00019
PLP2-10 0.090 144441 0.28768 | 0.30517 | 0.0207 | 0.0401 | 0.00613 | 0.01187
FUTI+18 0.090 -189656 | 0.26023 | 0.15237 | 0.0901 | 0.1916 | 0.01794 | 0.03815
PRKAR2B+10 | 0.090 -34413 1.44046 | 6.91422 | 1.0000 | 1.0000 | 3.15589 | 3.15589
PRKAR2B+9 0.090 -34000 1.23876 | 4.36459 | 1.0000 | 1.0000 | 2.32523 | 2.32523
CNBP+5 0.089 -46902 0.49403 | 0.30640 | 0.6229 | 0.9542 | 0.24235 | 0.37125
FTL+3 0.088 -21992 0.26023 | 0.15237 | 0.1447 | 0.9294 | 0.02881 | 0.18507
RAB74+26 0.087 -309952 | 1.54729 | 7.40038 | 0.2819 | 0.2508 | 0.95391 | 0.84867
RAB7A4+25 0.087 -309124 | 1.38267 | 6.75808 | 0.2819 | 0.2508 | 0.86172 | 0.76665
HDAC6+12 0.086 -210368 | 0.49785 | 0.77018 | 0.0964 | 0.1782 | 0.05969 | 0.11037
RAB7A-54 0.084 900725 0.89953 | 0.52608 | 0.0700 | 0.0078 | 0.04815 | 0.00537
RAD234+3 0.084 -60562 2.17061 | 3.48841 | 0.8741 | 0.8682 | 2.40528 | 2.38905
LYLI+33 0.083 -480074 | 0.24931 | 0.01449 | 0.0059 | 0.0811 | 0.00035 | 0.00487
WDR830S+11 | 0.082 -215600 | 2.17061 | 3.48841 | 0.1691 | 0.2298 | 0.46532 | 0.63244
RPNI+31 0.082 -588250 | 0.63982 | 0.42190 | 0.1738 | 0.0337 | 0.0903 0.01751
PRDX2-3 0.081 19308 1.54032 | 1.80923 | 0.4528 | 0.9295 | 0.75589 | 1.55168
RAB74-7 0.080 119855 0.92893 | 0.50102 | 1.0000 | 1.0000 | 0.68221 | 0.68221
NUCBI1+1 0.077 -7970 1.08052 | 1.76018 | 1.0000 | 0.9861 | 1.3791 1.35993
RAB7A4-34 0.077 602741 0.34007 | 0.01449 | 0.1635 | 0.0110 | 0.01148 | 0.00077
PPPIRI154+47 | 0.077 -517718 | 0.40442 | 0.52275 | 0.0185 | 0.0295 | 0.00851 | 0.01355
RAB7A4+29 0.076 -315888 | 1.19535 | 2.40639 | 0.2872 | 0.2508 | 0.4871 0.42536
PPPIRI54-13 | 0.076 166461 0.27495 | 0.01449 | 0.1535 | 0.2005 | 0.00969 | 0.01266
POBPI+3 0.076 -29804 0.38608 | 0.33234 | 0.1445 | 0.8026 | 0.05176 | 0.28748
HNRNPAI-13 0.076 102663 0.65085 | 0.82416 | 0.0705 | 0.2562 | 0.05163 | 0.18766
NUCBI1+29 0.076 -247272 | 0.45173 | 0.24388 | 0.0840 | 0.0887 | 0.02788 | 0.02945
PRDX2+4 0.075 -83341 2.17061 | 3.48841 | 0.1768 | 0.1428 | 0.4865 | 0.39285
FUTI+33 0.075 -423554 | 0.55067 | 0.14107 | 0.0931 | 0.0382 | 0.02595 | 0.01065
PPPIR154+41 | 0.074 -453596 | 1.03429 | 0.81604 | 0.0320 | 0.0497 | 0.0294 | 0.04569
PPPIRI154-10 | 0.074 103879 0.55502 | 0.71519 | 0.3633 | 0.6254 | 0.22889 | 0.39402
CALR+21 0.074 -736130 | 0.17898 | 0.00000 | 0.0370 | 0.0062 | O 0

LYLI+17 0.074 -158092 | 0.42462 | 0.45928 | 0.0289 | 0.3440 | 0.01276 | 0.15191
HBEI+5 0.074 -21270 0.68683 | 0.82988 | 0.0912 | 0.9572 | 0.06885 | 0.72264
PPPIR154-23 | 0.074 326660 0.44964 | 0.52333 | 0.1069 | 0.1034 | 0.05186 | 0.05014
WDR8305+60 | 0.073 -913583 | 0.24931 | 0.01449 | 0.0278 | 0.0000 | 0.00167 | 0

CNBP+10 0.073 -143701 | 0.47348 | 0.09100 | 0.1104 | 0.1013 | 0.02292 | 0.02102
PPPIRI154+51 | 0.073 -538325 | 1.50949 | 2.18925 | 0.0310 | 0.0268 | 0.05635 | 0.04866
BAX+2 0.072 -11543 0.26023 | 0.15237 | 0.3443 | 0.9637 | 0.06856 | 0.19189
NFE2+4 0.072 -57285 0.89990 | 3.38190 | 0.0777 | 0.6583 | 0.13555 | 1.14836
RPNI-10 0.069 103277 1.56343 | 4.21809 | 0.6653 | 0.3642 | 1.7085 | 0.93518
NUCBi+16 0.069 -134039 | 0.47587 | 0.14020 | 0.0638 | 0.1577 | 0.01648 | 0.04073
BCAT2+1 0.068 -1351 1.24868 | 0.69823 | 1.0000 | 1.0000 | 0.93374 | 0.93374
RAB7A4-50 0.068 873571 0.76283 | 0.66635 | 0.1357 | 0.0078 | 0.09675 | 0.00556
HDAC6-9 0.067 139889 1.27945 | 4.32061 | 0.2505 | 0.6095 | 0.58897 | 1.43312
POBPI-33 0.067 971034 0.28903 | 0.73700 | 0.0081 | 0.0000 | 0.00374 | 0

JUNB-11 0.067 221972 0.58941 | 0.63013 | 0.0101 | 0.0395 | 0.00616 | 0.02405
RPNI-21 0.066 224387 0.75991 | 0.86901 | 0.3412 | 0.3038 | 0.27727 | 0.24685
HNRNPAI-24 0.066 315934 0.30507 | 0.06767 | 0.0066 | 0.0162 | 0.00095 | 0.00233
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HIFX+31 0.065 -504465 | 0.25756 | 0.17360 | 0.0617 | 0.2480 | 0.01305 | 0.05244
PLP2-12 0.065 501817 0.18626 | 0.04347 | 0.0114 | 0.0245 | 0.00103 | 0.0022
PLP2-6 0.065 72551 0.85965 | 0.49442 | 0.0516 | 0.2022 | 0.03364 | 0.1318
LYLI-27 0.064 386064 0.48445 | 0.17635 | 0.0087 | 0.0473 | 0.00254 | 0.01383
FUTI-14 0.064 108687 1.03345 | 0.32495 | 0.3843 | 0.5144 | 0.2227 | 0.29812
POBPI+33 0.063 -871048 | 0.46014 | 0.10730 | 0.0057 | 0.0000 | 0.00127 | 0
RNASEH2A4+12 | 0.063 -284424 | 0.35832 | 0.07245 | 0.0730 | 0.0658 | 0.01176 | 0.0106
C19orf43-2 0.062 17679 0.48445 | 0.17635 | 1.0000 | 0.8201 | 0.29229 | 0.2397
FTL+5 0.062 -73229 1.08052 | 1.76018 | 0.1141 | 0.7847 | 0.15736 | 1.08218
PPPIR154+19 | 0.061 -191169 | 0.44682 | 0.23323 | 0.1122 | 0.1337 | 0.03622 | 0.04315
HIFX+1 0.061 -11391 0.47348 | 0.09100 | 1.0000 | 0.9498 | 0.20757 | 0.19715
GATAI-5 0.060 68482 0.20675 | 0.04347 | 0.0690 | 0.8822 | 0.00654 | 0.08363
HIFX+24 0.060 -342324 | 0.32472 | 0.58738 | 0.0408 | 0.2730 | 0.01782 | 0.11924
HBEI-9 0.060 140517 0.93869 | 3.59803 | 0.0528 | 0.4518 | 0.09703 | 0.83025
RAB7A+34 0.060 -345135 | 0.30332 | 0.17201 | 0.2486 | 0.2508 | 0.05678 | 0.05729
NFE2-29 0.059 533146 0.27107 | 0.04347 | 0.0063 | 0.0166 | 0.00068 | 0.0018
POBPI-26 0.058 775742 0.18626 | 0.04347 | 0.0144 | 0.0000 | 0.0013 0
BAX-2 0.058 21411 0.55502 | 0.71519 | 0.0860 | 0.6760 | 0.05418 | 0.42588
CNBP+33 0.057 -474634 | 0.32472 | 0.58738 | 0.0311 | 0.0440 | 0.01358 | 0.0192
PPPIRI154+27 | 0.057 -283255 | 1.19877 | 0.41581 | 0.0583 | 0.0701 | 0.04116 | 0.04949
FTL+63 0.057 -655789 | 0.73027 | 0.07992 | 0.0042 | 0.0120 | 0.00101 | 0.0029
RAB7A4-27 0.057 503196 0.88456 | 2.13621 | 0.1241 | 0.0418 | 0.17059 | 0.05741
LYLI-32 0.057 580971 0.35832 | 0.07245 | 0.0042 | 0.0253 | 0.00068 | 0.00408
ITGAS5-13 0.057 114791 2.04421 | 3.83242 | 0.0403 | 0.0780 | 0.1128 | 0.21823
CNBP-9 0.056 156773 1.05199 | 0.36777 | 0.1402 | 0.3588 | 0.08721 | 0.2232
DNASE2-10 0.056 164425 0.48445 | 0.17635 | 0.0418 | 0.1117 | 0.01222 | 0.03266
HIFX+28 0.056 -457876 | 0.34227 | 0.18679 | 0.0574 | 0.2538 | 0.01451 | 0.06416
ITGA5-39 0.056 474305 0.45323 | 0.05760 | 0.0170 | 0.0253 | 0.00275 | 0.00408
RAB7A4-41 0.056 687815 1.21513 | 2.14621 | 0.2467 | 0.0110 | 0.3984 | 0.01776
HNRNPAI-17 | 0.055 142706 0.49272 | 0.33894 | 0.0299 | 0.0534 | 0.01222 | 0.02184
BCAT2+12 0.055 -132253 | 0.26023 | 0.15237 | 0.0415 | 0.2805 | 0.00826 | 0.05586
SEC6141-28 0.055 374121 0.75991 | 0.86901 | 0.1126 | 0.1702 | 0.0915 | 0.13828
RAB7A+45 0.055 -580684 | 0.27883 | 0.39770 | 0.1934 | 0.0582 | 0.0644 | 0.01938
RPNI+45 0.054 -797560 | 1.02100 | 1.42074 | 0.0891 | 0.0056 | 0.10731 | 0.0067
SEC6141-3 0.054 28100 0.46411 | 0.86306 | 0.7980 | 0.8595 | 0.50505 | 0.54395
PLP2-3 0.054 5842 0.59225 | 0.30952 | 1.0000 | 0.9163 | 0.42815 | 0.39232
BCAT2+30 0.054 -396952 | 0.72662 | 0.22555 | 0.0144 | 0.0299 | 0.00583 | 0.01209
BCAT2+31 0.054 -397424 | 0.63712 | 0.04753 | 0.0144 | 0.0299 | 0.00251 | 0.0052
HIFX+2 0.054 -12599 0.34007 | 0.01449 | 1.0000 | 0.9498 | 0.0702 | 0.06667
CALR-25 0.054 256111 0.36439 | 0.06376 | 0.1090 | 0.1307 | 0.01661 | 0.01992
LYLI+10 0.054 -88222 0.34326 | 0.07245 | 0.0420 | 0.4843 | 0.00662 | 0.07638
RAB7A+42 0.053 -499146 | 0.31187 | 0.13201 | 0.2921 | 0.1463 | 0.05927 | 0.02969
COPZI-15 0.053 164990 0.19188 | 0.01449 | 0.0908 | 0.0252 | 0.00479 | 0.00133
RAB7A4+40 0.053 -459456 | 0.14807 | 0.01891 | 0.1290 | 0.1568 | 0.00683 | 0.0083
CNBP-63 0.052 917288 0.14807 | 0.01891 | 0.0516 | 0.0000 | 0.00273 | 0
FUTI-9 0.052 75258 0.49959 | 0.10136 | 0.4196 | 0.7745 | 0.09442 | 0.1743
HDAC6+4 0.051 -86721 0.21826 | 0.13324 | 0.2292 | 0.6514 | 0.03909 | 0.11109
HDAC6+6 0.051 -121320 | 0.53851 | 0.48754 | 0.2135 | 0.5527 | 0.1094 | 0.28322
HNRNPAI-8 0.051 78665 2.56516 | 3.36227 | 0.1367 | 0.6411 | 0.40146 | 1.88288
CNBP-8 0.051 130362 0.49550 | 0.40639 | 0.1587 | 0.4759 | 0.07121 | 0.21354
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RAB7A4-40 0.051 673611 1.30077 | 3.00283 | 0.1404 | 0.0110 | 0.27748 | 0.02174
RAB74-13 0.051 290706 1.10381 | 0.56499 | 0.3322 | 0.1386 | 0.26234 | 0.10948
BCAT2+28 0.051 -387988 | 0.44964 | 0.52333 | 0.0141 | 0.0362 | 0.00684 | 0.01758
POBPI+22 0.051 -384015 | 0.36722 | 0.22439 | 0.0193 | 0.0453 | 0.00554 | 0.01299
CNBP-52 0.051 773720 1.19535 | 2.40639 | 0.0226 | 0.0010 | 0.03833 | 0.0017
POBPI1+27 0.051 -410250 | 0.68815 | 1.25076 | 0.0081 | 0.0094 | 0.00751 | 0.00875
HIFX+8 0.050 -83469 1.30077 | 3.00283 | 0.1492 | 0.3757 | 0.29487 | 0.74252
RAB7A4+6 0.050 -141533 | 0.38827 | 0.19642 | 0.5916 | 0.3951 | 0.16338 | 0.1091
SEC6141+9 0.050 -355895 ] 0.30052 | 0.10970 | 0.2246 | 0.3565 | 0.04078 | 0.06473
CALR+3 0.050 -53348 2.17061 | 3.48841 | 1.0000 | 0.8693 | 2.75172 | 2.39198
HNRNPAI-12 0.050 96381 0.60701 | 0.44428 | 0.0680 | 0.2657 | 0.03531 | 0.138
RAB7A4-39 0.049 659605 0.36108 | 0.13042 | 0.0665 | 0.0110 | 0.01443 | 0.00239
LYLI-33 0.049 607684 0.92663 | 1.05760 | 0.0058 | 0.0127 | 0.00574 | 0.01254
FUTI+24 0.049 -285192 | 0.27495 | 0.01449 | 0.1239 | 0.0951 | 0.00782 | 0.006
NUCBI+2 0.049 -9331 0.33922 | 0.34778 | 1.0000 | 0.9834 | 0.34347 | 0.33776
HDAC6+14 0.048 -270230 | 0.58489 | 1.35350 | 0.0932 | 0.1008 | 0.08292 | 0.08966
GATAI+4 0.048 -105878 | 0.53851 | 0.48754 | 0.0501 | 0.5570 | 0.02567 | 0.2854
PPPIRI54+45 | 0.048 -473503 | 1.76294 | 1.66049 | 0.0540 | 0.0497 | 0.09239 | 0.08509
HIFX+5 0.048 -45048 0.18631 | 0.00000 | 0.3033 | 0.5806 | 0 0
COPZI1+17 0.048 -149521 | 0.37139 | 0.10759 | 0.0880 | 0.0658 | 0.01759 | 0.01315
C19orf43+58 0.047 -848459 | 0.24931 | 0.01449 | 0.0125 | 0.0000 | 0.00075 | 0
CNBP-57 0.047 802967 0.30332 | 0.17201 | 0.0213 | 0.0010 | 0.00487 | 0.00023
RAB7A+37 0.047 -382369 | 0.70344 | 1.75844 | 0.2863 | 0.2107 | 0.31842 | 0.23437
BCAT2-15 0.047 132661 0.49959 | 0.10136 | 0.0328 | 0.1371 | 0.00738 | 0.03084
FUTI+34 0.047 -445391 | 0.44964 | 0.52333 | 0.0596 | 0.0322 | 0.02891 | 0.01562
FTL+2 0.047 -14019 0.55352 | 0.68700 | 0.1834 | 0.9662 | 0.1131 0.59582
PPPIRI54+37 | 0.046 -381075 | 1.13284 | 0.23772 | 0.0578 | 0.0547 | 0.02999 | 0.02839
RAB7A4-38 0.046 657345 0.37017 | 0.05796 | 0.1478 | 0.0110 | 0.02165 | 0.00161
BAX-24 0.046 373231 0.30727 | 0.20287 | 0.0074 | 0.0460 | 0.00185 | 0.01148
POBPI+23 0.046 -399420 | 0.28475 | 0.12455 | 0.0170 | 0.0220 | 0.0032 | 0.00414
WDR830S+10 | 0.046 -166806 | 0.93136 | 0.41755 | 0.3913 | 0.3547 | 0.24402 | 0.22119
GATAI-37 0.046 967852 0.21738 | 0.07006 | 0.0133 | 0.0000 | 0.00164 | 0
BCAT2+15 0.045 -165207 | 0.55502 | 0.71519 | 0.0478 | 0.2320 | 0.03012 | 0.14617
RNASEH2A4-4 0.045 78638 2.17061 | 3.48841 | 0.2754 | 0.2035 | 0.75782 | 0.55988
PLP2+35 0.045 -640051 | 0.58489 | 1.35350 | 0.0035 | 0.0891 | 0.00311 | 0.07931
POBPI+15 0.045 -260921 | 0.17237 | 0.18613 | 0.0324 | 0.2453 | 0.0058 | 0.04394
CNBP+13 0.045 -160731 | 0.34765 | 0.03927 | 0.0878 | 0.0863 | 0.01026 | 0.01008
PLP2+34 0.045 -624263 | 0.60009 | 0.13462 | 0.0055 | 0.0925 | 0.00156 | 0.02629
ITGAS5+2 0.044 -13314 1.21853 | 0.77576 | 0.3830 | 0.9544 | 0.37237 | 0.92792
CALR+2 0.044 -29857 0.52492 | 0.16440 | 0.9300 | 1.0000 | 0.2732 | 0.29376
BAX+39 0.044 -396353 | 0.33960 | 0.08173 | 0.0098 | 0.0356 | 0.00163 | 0.00593
DNASE2-7 0.044 120787 0.44079 | 0.07245 | 0.0515 | 0.1805 | 0.0092 | 0.03226
HNRNPAI1+22 | 0.044 -331606 | 0.85567 | 0.40668 | 0.0148 | 0.0350 | 0.00873 | 0.02063
PPPIRI154-9 0.044 90094 1.37940 | 4.06934 | 0.6336 | 0.8250 | 1.50114 | 1.95469
LYLI-6 0.044 41599 0.66756 | 0.30894 | 0.0384 | 0.6861 | 0.01744 | 0.31159
RPNI+46 0.043 -818359 | 0.29207 | 0.21352 | 0.1375 | 0.0056 | 0.03434 | 0.00139
PPPIRI54+7 | 0.043 -84068 0.55020 | 0.04347 | 0.2991 | 0.4424 | 0.04626 | 0.06842
HBE1+7 0.043 -65204 0.51763 | 0.42863 | 0.0342 | 0.5474 | 0.01611 | 0.25786
LYLI+4 0.043 -59909 2.01447 | 4.08340 | 0.0590 | 0.5244 | 0.16922 | 1.50412
PPPIRI154+38 | 0.043 -409870 | 0.40601 | 0.07876 | 0.0438 | 0.0533 | 0.00783 | 0.00953
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COPZI-8 0.043 58263 0.65085 | 0.82416 | 0.2969 | 0.2508 | 0.21745 | 0.18366
C190rf43-8 0.043 239299 0.92663 | 1.05760 | 0.0634 | 0.0762 | 0.06276 | 0.07543
GATAI+S 0.043 -138112 | 0.23690 | 0.04347 | 0.0423 | 0.5261 | 0.00429 | 0.05339
SEC61A41-6 0.043 93083 0.27883 | 0.39770 | 0.5222 | 0.2983 | 0.17389 | 0.09932
HNRNPAI1+6 0.043 -70584 0.42343 | 0.08644 | 0.0616 | 0.2087 | 0.01178 | 0.03993
HNRNPAI+24 | 0.043 -471458 | 0.36898 | 0.13411 | 0.0082 | 0.0288 | 0.00182 | 0.00641
PLP2+25 0.042 -456542 | 0.21826 | 0.13324 | 0.0116 | 0.1258 | 0.00198 | 0.02146
COPZI1+18 0.042 -163221 | 0.61744 | 1.26844 | 0.0885 | 0.0641 | 0.07832 | 0.05673
SEC61AI+S5 0.042 -345232 | 0.58803 | 0.27496 | 0.3848 | 0.3565 | 0.15473 | 0.14335
RAD234-2 0.042 32212 0.69199 | 0.18309 | 0.7940 | 0.4847 | 0.28262 | 0.17251
PPPIRI54+46 | 0.042 -487014 | 0.25824 | 0.20033 | 0.0333 | 0.0295 | 0.00757 | 0.0067
FUTI-2 0.042 16104 1.24833 | 0.99768 | 0.9260 | 1.0000 | 1.03341 | 1.11599
MYC-23 0.042 234847 0.43483 | 0.68896 | 0.3175 | 0.6628 | 0.17378 | 0.36278
HIFX-61 0.042 906030 1.19535 | 2.40639 | 0.0148 | 0.0000 | 0.0251 0
RAB7A4+7 0.042 -148243 | 0.42979 | 0.09549 | 0.6578 | 0.3521 | 0.13326 | 0.07132
SEC61A41-2 0.042 24711 1.49586 | 2.11875 | 0.9742 | 0.9959 | 1.73434 | 1.77303
LYLI-18 0.041 266703 0.93136 | 0.41755 | 0.0096 | 0.0942 | 0.00599 | 0.05874
WDR830S5+7 0.041 -120380 | 2.06351 | 1.02080 | 0.4379 | 0.3924 | 0.63555 | 0.56951
DNASE2+1 0.041 -3730 2.17061 | 3.48841 | 1.0000 | 1.0000 | 2.75172 | 2.75172
HIFX-6 0.041 86946 0.88456 | 2.13621 | 0.1411 | 0.6602 | 0.19396 | 0.90753
GATAI+15 0.041 -289696 | 0.33477 | 0.17389 | 0.0121 | 0.0708 | 0.00292 | 0.01708
RAB7A+17 0.041 -228358 | 1.16700 | 1.31097 | 0.2727 | 0.2957 | 0.3373 0.36575
RPNI-44 0.040 517194 0.22384 | 0.00485 | 0.1814 | 0.0241 | 0.00598 | 0.00079
CNBP+3 0.040 -42644 0.48966 | 0.29923 | 0.5981 | 0.9666 | 0.22894 | 0.37
HNRNPAI-21 0.040 246593 0.28851 | 0.09796 | 0.0114 | 0.0302 | 0.00192 | 0.00507
RPNI-46 0.040 570408 0.46411 | 0.86306 | 0.1793 | 0.0000 | 0.11348 | 0
BCAT2-25 0.040 247447 0.60283 | 2.12491 | 0.0108 | 0.0363 | 0.01222 | 0.04112
NUCBI-5 0.040 76221 0.55502 | 0.71519 | 0.2991 | 0.6483 | 0.18844 | 0.40845
RAB7A4-18 0.040 330813 0.47461 | 0.29155 | 0.3108 | 0.1308 | 0.11561 | 0.04867
NUCBI-15 0.040 236180 0.59661 | 0.55840 | 0.0515 | 0.1377 | 0.02973 | 0.0795
HNRNPAI-10 0.039 88671 1.67201 | 1.48776 | 0.0875 | 0.4358 | 0.138 0.68739
FUTI-40 0.039 419594 1.50949 | 2.18925 | 0.0418 | 0.0627 | 0.07599 | 0.11404
RAD234-6 0.039 70975 0.54225 | 0.48008 | 0.3985 | 0.3825 | 0.20332 | 0.19517
DHPS+11 0.039 -203364 | 2.17061 | 3.48841 | 0.2202 | 0.1995 | 0.60593 | 0.54888
HDAC6-25 0.039 389201 2.22935 | 0.90023 | 0.0788 | 0.1110 | 0.11163 | 0.15725
GATAI-23 0.039 380861 1.02138 | 4.76091 | 0.0245 | 0.1210 | 0.05403 | 0.26682
C19orf43+8 0.038 -101682 | 0.93136 | 0.41755 | 0.2316 | 0.3235 | 0.14443 | 0.20174
HIFX-46 0.038 783096 0.57481 | 0.38487 | 0.0181 | 0.0000 | 0.00851 | 0
RAD234+21 0.038 -743344 | 0.17898 | 0.00000 | 0.0905 | 0.0068 | 0 0
HNRNPAI-14 0.038 113732 0.70933 | 0.50978 | 0.0516 | 0.0910 | 0.03103 | 0.05472
RAB74-25 0.038 485857 0.68357 | 0.47203 | 0.2421 | 0.0418 | 0.13752 | 0.02372
FTL-13 0.038 211906 0.55067 | 0.14107 | 0.0142 | 0.1445 | 0.00396 | 0.04027
BAX+61 0.038 -640295 | 0.30382 | 0.13339 | 0.0039 | 0.0117 | 0.00079 | 0.00236
PPPIR154+48 | 0.038 -520922 | 0.50725 | 0.19186 | 0.0185 | 0.0268 | 0.00577 | 0.00835
COPZI+12 0.038 -117111 | 0.52508 | 0.10462 | 0.1913 | 0.1026 | 0.04484 | 0.02405
BAX+19 0.037 -188849 | 0.47587 | 0.14020 | 0.0226 | 0.1251 | 0.00584 | 0.03232
HDAC6+19 0.037 -309503 | 0.52942 | 0.29916 | 0.0519 | 0.0477 | 0.02065 | 0.01897
COPZI1+29 0.037 -515858 | 0.36898 | 0.13411 | 0.0268 | 0.0159 | 0.00596 | 0.00353
NFE2+5 0.037 -58317 2.56516 | 3.36227 | 0.0777 | 0.6571 | 0.22819 | 1.92967
ITGA5+3 0.037 -20530 0.41126 | 0.48189 | 0.3117 | 0.7750 | 0.13876 | 0.345
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HDAC6-19 0.037 353424 1.33451 | 2.70881 | 0.0818 | 0.1415 | 0.15553 | 0.2691
HDAC6-20 0.037 354334 1.58651 | 2.22540 | 0.0818 | 0.1415 | 0.1537 | 0.26594
PLP2-§ 0.037 120249 0.65171 | 0.17280 | 0.0368 | 0.1170 | 0.01235 | 0.03926
PPPIR154+13 | 0.036 -134835 | 1.24833 | 0.99768 | 0.1472 | 0.1795 | 0.16427 | 0.20028
GATAI+2 0.036 -71279 0.21826 | 0.13324 | 0.0698 | 0.6584 | 0.0119 | 0.11229
POBPI+25 0.036 -403631 | 0.43617 | 0.09535 | 0.0120 | 0.0220 | 0.00245 | 0.00449
PLP2+13 0.036 -229932 | 1.27945 | 4.32061 | 0.0189 | 0.3019 | 0.04444 | 0.70982
POBPI+2 0.036 -13992 0.17210 | 0.01449 | 0.2045 | 0.8328 | 0.01021 | 0.04159
PPPIRI54-16 | 0.036 225602 0.57710 | 0.32416 | 0.0931 | 0.1484 | 0.04027 | 0.0642
PPPIRI54-27 | 0.036 341628 0.32933 | 0.05796 | 0.0767 | 0.0864 | 0.0106 | 0.01193
HNRNPAI-6 0.036 71554 1.04793 | 1.04507 | 0.1329 | 0.6522 | 0.13908 | 0.68249
DNASE2+6 0.036 -102250 | 0.56166 | 0.19686 | 0.0403 | 0.2442 | 0.0134 | 0.08119
GATAI+29 0.035 -954595 | 0.26654 | 0.05796 | 0.0071 | 0.0000 | 0.00088 | 0
GATAI-9 0.035 105159 1.59422 | 0.38205 | 0.0458 | 0.8822 | 0.03574 | 0.68849
SEC61A41-63 0.035 964473 1.10381 | 0.56499 | 0.0671 | 0.0000 | 0.05299 | 0
HNRNPAI-25 0.035 322677 0.27330 | 0.07245 | 0.0087 | 0.0151 | 0.00122 | 0.00212
HIFX-11 0.035 209696 0.21230 | 0.09586 | 0.0671 | 0.3489 | 0.00957 | 0.04977
SEC61A41+1 0.035 -40991 0.35799 | 0.09847 | 1.0000 | 0.9950 | 0.18775 | 0.18682
HIFX-26 0.035 470287 0.92893 | 0.50102 | 0.0600 | 0.0256 | 0.04093 | 0.01744
FUTI+27 0.035 -344333 | 0.57710 | 0.32416 | 0.0715 | 0.0669 | 0.03093 | 0.02892
ITGA5-26 0.035 223262 0.96435 | 0.29576 | 0.0240 | 0.0443 | 0.01282 | 0.02368
HNRNPAI+17 | 0.035 -274560 | 0.65386 | 0.09129 | 0.0163 | 0.0647 | 0.00398 | 0.01581
HIFX+18 0.035 -283429 | 0.76283 | 0.66635 | 0.1160 | 0.2937 | 0.0827 | 0.20942
JUNB-46 0.035 637043 0.34986 | 0.07919 | 0.0015 | 0.0011 | 0.00025 | 0.00018
NFE2+21 0.034 -295586 | 0.30507 | 0.06767 | 0.0028 | 0.0117 | 0.0004 | 0.00168
HNRNPAI+12 | 0.034 -105121 ] 0.37139 | 0.10759 | 0.0188 | 0.1133 | 0.00376 | 0.02265
RPNI+35 0.034 -676792 | 0.47348 | 0.09100 | 0.1949 | 0.0056 | 0.04046 | 0.00116
SEC6141-62 0.034 963641 0.39553 | 0.45501 | 0.0671 | 0.0000 | 0.02847 | 0
WDR830S5+43 | 0.034 -578344 | 0.28100 | 0.04579 | 0.0314 | 0.0476 | 0.00356 | 0.0054
POBPI-19 0.033 333114 1.08377 | 0.56101 | 0.0166 | 0.0436 | 0.01294 | 0.03402
HIFX-58 0.033 900094 1.54729 | 7.40038 | 0.0254 | 0.0000 | 0.08595 | 0
HIFX-57 0.033 899266 1.38267 | 6.75808 | 0.0254 | 0.0000 | 0.07764 | 0
BCAT2-2 0.033 22740 0.55020 | 0.04347 | 0.1148 | 0.6421 | 0.01775 | 0.09931
DNASE2-1 0.033 45064 0.93136 | 0.41755 | 0.1235 | 0.5054 | 0.07702 | 0.31519
ITGAS-16 0.033 131626 1.07689 | 1.68222 | 0.0439 | 0.0573 | 0.05909 | 0.07708
COPZ1+28 0.033 -380128 | 0.45323 | 0.05760 | 0.0649 | 0.0202 | 0.01049 | 0.00326
BCAT2-31 0.033 317997 2.34543 | 1.13042 | 0.0134 | 0.0301 | 0.02182 | 0.04901
CNBP+15 0.032 -199513 | 0.37017 | 0.05796 | 0.0568 | 0.0823 | 0.00832 | 0.01206
NUCBI1+14 0.032 -119093 | 1.44373 | 2.77330 | 0.1362 | 0.1885 | 0.27253 | 0.37718
GATAI+S 0.032 -168853 | 0.57924 | 0.64418 | 0.0276 | 0.1801 | 0.01686 | 0.11001
PPPIRI5A+S 0.032 -59977 1.24868 | 0.69823 | 0.3199 | 0.7089 | 0.2987 | 0.66193
Cl19orf43+15 0.032 -250666 | 1.06616 | 0.83749 | 0.0548 | 0.0692 | 0.05178 | 0.06539
FUTI+32 0.032 -398224 | 1.79277 | 1.48240 | 0.0687 | 0.0465 | 0.112 0.07581
RAB7A4-15 0.032 301059 1.05199 | 0.36777 | 0.2780 | 0.1386 | 0.17292 | 0.08623
HNRNPAI+2 0.032 -60388 0.77095 | 0.63266 | 0.0844 | 0.5956 | 0.05894 | 0.41599
GATAI+6 0.032 -149583 | 0.17237 | 0.18613 | 0.0363 | 0.3702 | 0.0065 | 0.06632
FTL-23 0.032 362782 0.30727 | 0.20287 | 0.0097 | 0.0465 | 0.00242 | 0.01161
ITGAS+S5 0.032 -108016 | 0.28851 | 0.09796 | 0.0388 | 0.0796 | 0.00652 | 0.01338
1TGA5-24 0.032 217761 0.62072 | 0.14759 | 0.0217 | 0.0449 | 0.00657 | 0.0136
PLP2+36 0.032 -657940 | 0.36722 | 0.22439 | 0.0093 | 0.0891 | 0.00267 | 0.02559
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DNASE2+13 0.031 -198103 | 1.21784 | 1.64686 | 0.0401 | 0.1834 | 0.05679 | 0.25973
BCAT2+8 0.031 -67697 1.78128 | 1.31155 | 0.0468 | 0.3188 | 0.07153 | 0.48728
LYLI+5 0.031 -60719 1.64700 | 4.70519 | 0.0590 | 0.5244 | 0.16424 | 1.45991
LYLI+6 0.031 -61531 1.14509 | 1.78199 | 0.0590 | 0.5244 | 0.08428 | 0.74914
SEC61A41-27 0.031 372462 0.66256 | 1.43443 | 0.0997 | 0.1702 | 0.0972 | 0.16589
GATAI-7 0.031 81534 0.38608 | 0.33234 | 0.0609 | 0.8822 | 0.02181 | 0.31601
COPZI1+31 0.031 -557198 | 0.27107 | 0.04347 | 0.0447 | 0.0145 | 0.00485 | 0.00157
LYLI-11 0.031 117719 1.06616 | 0.83749 | 0.0414 | 0.5850 | 0.03912 | 0.55279
POBPI1+34 0.031 -872077 ] 0.32848 | 0.07267 | 0.0057 | 0.0000 | 0.00088 | O
MYC-21 0.031 231869 0.54653 | 1.14223 | 0.3670 | 0.6628 | 0.28997 | 0.52368
BAX+45 0.031 -463543 | 1.13284 | 0.23772 | 0.0038 | 0.0343 | 0.00197 | 0.0178
LYLI+22 0.031 -278990 | 0.94017 | 0.10774 | 0.0073 | 0.1379 | 0.00232 | 0.0439
LYLI+13 0.031 -109861 | 0.41749 | 0.12498 | 0.0344 | 0.4271 | 0.00786 | 0.09756
PPPIR154+54 | 0.031 -562872 | 0.73027 | 0.07992 | 0.0381 | 0.0133 | 0.0092 | 0.0032
ITGAS5-12 0.031 112031 1.47777 | 1.36966 | 0.0410 | 0.0780 | 0.05833 | 0.11092
POBPI+1 0.031 -6179 1.59422 | 0.38205 | 1.0000 | 1.0000 | 0.78043 | 0.78043
JUNB-3 0.031 44962 0.93136 | 0.41755 | 0.0636 | 0.3846 | 0.03966 | 0.23984
NUCBI-28 0.031 431720 0.36270 | 0.18599 | 0.0272 | 0.0396 | 0.00706 | 0.01028
COPZI1+35 0.031 -628641 | 0.38804 | 0.11593 | 0.0432 | 0.0107 | 0.00916 | 0.00226
FTL-2 0.031 18355 0.33213 | 0.13027 | 0.2434 | 0.4118 | 0.05063 | 0.08566
GATAI+33 0.031 -983779 | 0.18742 | 0.06608 | 0.0064 | 0.0000 | 0.00071 | 0
FTL-8 0.031 141412 0.52055 | 0.18367 | 0.0251 | 0.1773 | 0.00776 | 0.05482
LYLI+1] 0.030 -91550 0.36439 | 0.06376 | 0.0420 | 0.4818 | 0.0064 | 0.07344
C19orf43+2 0.030 -25959 0.44079 | 0.07245 | 0.5736 | 0.9655 | 0.10251 | 0.17254
MYC-31 0.030 278482 1.16036 | 1.66512 | 0.3121 | 0.5961 | 0.43382 | 0.82863
GATAI-8 0.030 97346 0.17210 | 0.01449 | 0.0556 | 0.8822 | 0.00278 | 0.04405
RAB7A+33 0.030 -342425 ] 0.30134 | 0.14208 | 0.2486 | 0.2508 | 0.05144 | 0.05189
POBPI+32 0.030 -814492 | 0.21991 | 0.04796 | 0.0120 | 0.0000 | 0.00123 | 0
CNBP+2 0.030 -28025 0.68357 | 0.47203 | 0.5192 | 0.9730 | 0.29492 | 0.5527
HNRNPAI+10 | 0.030 -84685 0.96435 | 0.29576 | 0.0212 | 0.1283 | 0.01132 | 0.06852
FTL+6 0.030 -74590 0.33922 | 0.34778 | 0.1141 | 0.7830 | 0.03919 | 0.26895
NUCB1+36 0.030 -341543 | 0.33960 | 0.08173 | 0.0308 | 0.0424 | 0.00513 | 0.00706
BAX+44 0.030 -461793 | 2.34543 | 1.13042 | 0.0038 | 0.0343 | 0.00619 | 0.05585
FUTI-6 0.030 55441 0.61356 | 0.33111 | 0.3413 | 0.8114 | 0.15383 | 0.36572
BCAT2-42 0.029 456390 0.40442 | 0.52275 | 0.0051 | 0.0140 | 0.00234 | 0.00644
LYLI-2] 0.029 313129 2.06351 | 1.02080 | 0.0099 | 0.0692 | 0.01437 | 0.10048
FTL+58 0.029 -620215 | 0.27203 | 0.05796 | 0.0081 | 0.0235 | 0.00102 | 0.00295
MYC+2 0.029 -10176 0.31113 | 0.19831 | 1.0000 | 0.5698 | 0.24839 | 0.14153
POBPI1+36 0.029 -938765 | 0.31167 | 0.08448 | 0.0070 | 0.0000 | 0.00114 | 0
PPPIRI154+52 | 0.029 -539366 | 2.53815 | 2.46602 | 0.0310 | 0.0268 | 0.07756 | 0.06697
HNRNPAI-18 0.029 151891 1.21853 | 0.77576 | 0.0376 | 0.0505 | 0.03656 | 0.0491
COPZI1+10 0.029 -110211 | 1.07779 | 0.29604 | 0.3118 | 0.2656 | 0.17612 | 0.15005
HIFX-16 0.029 261428 0.85070 | 0.75996 | 0.0719 | 0.3232 | 0.05781 | 0.2599
C19orf43+17 0.029 -282013 | 0.54225 | 0.48008 | 0.0587 | 0.0642 | 0.02995 | 0.03276
MYC-30 0.029 271651 0.28710 | 0.34531 | 0.2759 | 0.6034 | 0.08687 | 0.19
BAX-7 0.029 120225 0.34101 | 0.06289 | 0.0181 | 0.2013 | 0.00265 | 0.02947
PPPIRI154-4 0.028 18327 0.33922 | 0.34778 | 1.0000 | 0.9629 | 0.34347 | 0.33073
LYLI-24 0.028 342426 0.44079 | 0.07245 | 0.0146 | 0.0473 | 0.00261 | 0.00845
FUTI-39 0.028 414107 0.44254 | 0.08694 | 0.0415 | 0.0627 | 0.00814 | 0.01231
NFE2-30 0.028 554259 0.62162 | 0.07419 | 0.0058 | 0.0158 | 0.00125 | 0.00339
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DNASE2-18 0.028 679052 0.17898 | 0.00000 | 0.0057 | 0.0038 | 0 0
DHPS+20 0.028 -352356 | 0.47531 | 0.18715 | 0.0607 | 0.1214 | 0.0181 0.03621
FTL+51 0.028 -549711 ] 0.97125 | 0.03456 | 0.0051 | 0.0302 | 0.00093 | 0.00553
ITGAS5-11 0.028 67023 1.04793 | 1.04507 | 0.0659 | 0.0898 | 0.06896 | 0.09394
RAB7A4+51 0.028 -714758 | 0.35799 | 0.09847 | 0.1304 | 0.0000 | 0.02448 | 0
FUTI+21 0.028 -222610 | 0.55502 | 0.71519 | 0.1617 | 0.1446 | 0.10188 | 0.09112
BAX-13 0.028 197025 1.79277 | 1.48240 | 0.0138 | 0.1388 | 0.0225 | 0.22622
CNBP+43 0.028 -648184 | 0.19653 | 0.05767 | 0.0310 | 0.0360 | 0.0033 0.00383
BCAT2+21 0.028 -286930 | 0.57710 | 0.32416 | 0.0145 | 0.0553 | 0.00627 | 0.02393
FUTI-43 0.028 444141 0.73027 | 0.07992 | 0.0490 | 0.0473 | 0.01184 | 0.01142
CNBP-10 0.028 161452 0.53604 | 0.08702 | 0.1520 | 0.3555 | 0.03283 | 0.07677
GATAI+1S8 0.028 -298912 | 0.68815 | 1.25076 | 0.0125 | 0.0169 | 0.0116 | 0.01571
GATAI+16 0.027 -292293 | 0.43617 | 0.09535 | 0.0151 | 0.0708 | 0.00308 | 0.01444
CNBP-11 0.027 167126 1.10381 | 0.56499 | 0.1543 | 0.3414 | 0.12185 | 0.26958
NFE2-22 0.027 311743 0.48203 | 0.19222 | 0.0226 | 0.0351 | 0.00688 | 0.01068
PPPIRI5A+8 0.027 -87611 0.54594 | 0.41313 | 0.2320 | 0.4335 | 0.11018 | 0.20586
BCAT2-23 0.027 226675 0.94949 | 0.29989 | 0.0217 | 0.0401 | 0.01158 | 0.0214
COPZI-16 0.027 202193 0.28851 | 0.09796 | 0.0495 | 0.0246 | 0.00832 | 0.00414
CALR-5 0.027 74868 0.58941 | 0.63013 | 0.2439 | 0.3459 | 0.14864 | 0.2108
HDAC6-7 0.027 89717 1.59422 | 0.38205 | 0.3880 | 0.9889 | 0.30281 | 0.77176
C19orf43+16 0.027 -278692 | 0.58941 | 0.63013 | 0.0556 | 0.0642 | 0.03388 | 0.03913
SEC6141-65 0.027 974826 1.05199 | 0.36777 | 0.0707 | 0.0000 | 0.04398 | 0
LYLI-35 0.027 900691 0.17898 | 0.00000 | 0.0031 | 0.0000 | 0 0
MYC-48 0.027 431823 0.29021 | 0.11056 | 0.2925 | 0.4721 | 0.0524 | 0.08457
PRDX2+53 0.027 -781324 | 0.24931 | 0.01449 | 0.0129 | 0.0020 | 0.00078 | 0.00012
BCAT2-46 0.026 476997 1.50949 | 2.18925 | 0.0068 | 0.0123 | 0.01236 | 0.0223
NUCBI-3 0.026 51240 0.55352 | 0.68700 | 0.4744 | 0.9292 | 0.29254 | 0.57298
FTL-16 0.026 242707 0.72662 | 0.22555 | 0.0242 | 0.1166 | 0.0098 | 0.0472
FTL-17 0.026 243179 0.63712 | 0.04753 | 0.0242 | 0.1166 | 0.00421 | 0.02029
LYLI+3 0.026 -52545 1.57147 | 0.72808 | 0.0648 | 0.5889 | 0.06931 | 0.62996
COPZI-5 0.026 44271 1.67201 | 1.48776 | 0.5545 | 0.4637 | 0.87456 | 0.73129
LYLI+8 0.026 -69354 0.46950 | 0.20896 | 0.0474 | 0.5062 | 0.01485 | 0.15855
PPPIRI154+28 | 0.026 -288003 | 0.94949 | 0.29989 | 0.0513 | 0.0647 | 0.02737 | 0.03452
RNASEH2A4-24 | 0.026 356456 2.01447 | 4.08340 | 0.0574 | 0.0609 | 0.16463 | 0.17476
PPPIRI54+18 | 0.026 -186651 | 0.22362 | 0.04796 | 0.1235 | 0.1337 | 0.01279 | 0.01384
RPNI+32 0.026 -595046 | 0.59421 | 0.19910 | 0.1853 | 0.0337 | 0.06374 | 0.01159
HIFX-15 0.026 259329 0.47461 | 0.29155 | 0.1030 | 0.3232 | 0.03831 | 0.12024
PPPIR154+36 | 0.026 -379325 | 2.34543 | 1.13042 | 0.0578 | 0.0547 | 0.09412 | 0.08907
ITGAS5-22 0.026 209161 0.42343 | 0.08644 | 0.0400 | 0.0468 | 0.00765 | 0.00895
RNASEH2A4+1 | 0.026 -16582 2.06351 | 1.02080 | 0.8941 | 0.9729 | 1.29766 | 1.41207
HIFX+12 0.026 -152958 | 0.29207 | 0.21352 | 0.1201 | 0.3400 | 0.02999 | 0.08491
HNRNPAI-26 | 0.026 378150 0.33027 | 0.06187 | 0.0070 | 0.0081 | 0.001 0.00116
BAX-21 0.026 270227 0.44413 | 0.06687 | 0.0098 | 0.0876 | 0.00169 | 0.01509
HNRNPAI+25 | 0.026 -488766 | 0.14834 | 0.02898 | 0.0065 | 0.0276 | 0.00043 | 0.00181
RAB7A+11 0.026 -177204 | 1.35814 | 2.53529 | 0.4572 | 0.2957 | 0.84838 | 0.5487
RAB7A+10 0.026 -176689 | 1.37151 | 2.25323 | 0.4572 | 0.2957 | 0.80373 | 0.51982
C19orf43+35 0.026 -456607 | 0.34326 | 0.07245 | 0.0302 | 0.0421 | 0.00476 | 0.00663
BCAT2+42 0.025 -580999 | 0.78564 | 0.32995 | 0.0085 | 0.0095 | 0.00433 | 0.00482
LYLI-14 0.025 128682 0.31007 | 0.13274 | 0.0600 | 0.5422 | 0.01217 | 0.11001
WDR8305+12 | 0.025 -239091 | 0.52492 | 0.16440 | 0.1564 | 0.2298 | 0.04594 | 0.06752
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FUTI-42 0.025 439096 0.30382 | 0.13339 | 0.0588 | 0.0473 | 0.01184 | 0.00952
NFE2-33 0.025 604589 0.38804 | 0.11593 | 0.0062 | 0.0120 | 0.00131 | 0.00255
FTL+50 0.025 -546513 | 1.03429 | 0.81604 | 0.0051 | 0.0302 | 0.00469 | 0.02774
POBPI1+37 0.025 -961201 | 1.15321 | 0.19613 | 0.0045 | 0.0000 | 0.00214 | 0
DNASE2-15 0.025 359332 0.35832 | 0.07245 | 0.0116 | 0.0528 | 0.00187 | 0.00851
SEC61A41-11 0.025 214311 0.14807 | 0.01891 | 0.1568 | 0.2684 | 0.0083 0.0142
BAX+28 0.025 -276457 | 0.49959 | 0.10136 | 0.0143 | 0.0875 | 0.00322 | 0.0197
HDAC6-10 0.025 146813 0.39277 | 0.63360 | 0.2107 | 0.5619 | 0.10511 | 0.28029
NUCBI1+42 0.025 -408733 | 1.13284 | 0.23772 | 0.0468 | 0.0375 | 0.02429 | 0.01946
GATAI+34 0.025 -990005 | 0.40110 | 0.22881 | 0.0048 | 0.0000 | 0.00145 | O
ITGA5-46 0.025 722818 0.38804 | 0.11593 | 0.0098 | 0.0154 | 0.00208 | 0.00327
LYLI-29 0.025 538913 0.44863 | 0.08694 | 0.0037 | 0.0253 | 0.00073 | 0.005
BAX+58 0.025 -615306 | 0.44254 | 0.08694 | 0.0043 | 0.0232 | 0.00084 | 0.00456
NFE2+3 0.025 -51206 1.04793 | 1.04507 | 0.0702 | 0.6711 | 0.07346 | 0.70234
PRDX2+1 0.025 -13420 0.37844 | 0.18113 | 1.0000 | 0.7629 | 0.26182 | 0.19973
CNBP+1 0.025 -11958 0.48299 | 0.84401 | 1.0000 | 1.0000 | 0.63848 | 0.63848
COPZI-25 0.025 424289 0.18359 | 0.01761 | 0.0171 | 0.0022 | 0.00097 | 0.00013
DNASE2+37 0.025 -396641 | 0.40417 | 0.00739 | 0.0069 | 0.0449 | 0.00038 | 0.00245
DNASE2+50 0.025 -701713 | 0.24931 | 0.01449 | 0.0061 | 0.0147 | 0.00037 | 0.00088
CNBP+18 0.024 -229983 | 1.21513 | 2.14621 | 0.0253 | 0.0582 | 0.04086 | 0.09404
RNASEH24-53 | 0.024 776621 0.24931 | 0.01449 | 0.0189 | 0.0020 | 0.00114 | 0.00012
ITGAS5-43 0.024 672488 0.62162 | 0.07419 | 0.0081 | 0.0168 | 0.00174 | 0.0036
RAB74-32 0.024 579694 1.16005 | 0.38929 | 0.1554 | 0.0110 | 0.10443 | 0.00739
CNBP+17 0.024 -215779 | 1.30077 | 3.00283 | 0.0495 | 0.0601 | 0.09783 | 0.11878
LYLI-19 0.024 270461 0.96819 | 0.11339 | 0.0124 | 0.0942 | 0.00411 | 0.03121
BAX-25 0.024 376910 0.36270 | 0.18599 | 0.0092 | 0.0460 | 0.00239 | 0.01195
CNBP-50 0.024 770892 1.37802 | 1.60042 | 0.0226 | 0.0010 | 0.03356 | 0.00149
SEC61A41-14 0.024 291398 0.70344 | 1.75844 | 0.1161 | 0.2684 | 0.12912 | 0.29855
RAB74-22 0.024 380446 0.21230 | 0.09586 | 0.4327 | 0.1173 | 0.06173 | 0.01673
BAX+62 0.024 -645340 | 0.73027 | 0.07992 | 0.0033 | 0.0117 | 0.0008 | 0.00283
COPZI-18 0.024 254819 0.41537 | 0.13629 | 0.0259 | 0.0138 | 0.00616 | 0.00328
BCAT2-7 0.024 62941 1.01167 | 3.18092 | 0.0369 | 0.1869 | 0.06619 | 0.33528
HDAC6-26 0.024 429010 1.08377 | 0.56101 | 0.0593 | 0.0588 | 0.04624 | 0.04582
PPPIRI154+49 | 0.024 -527298 | 0.27203 | 0.05796 | 0.0256 | 0.0268 | 0.00321 | 0.00336
LYLI-5 0.024 23536 1.21784 | 1.64686 | 0.0512 | 0.6905 | 0.07251 | 0.97784
FUTI-4 0.024 39392 2.33109 | 0.51217 | 0.3693 | 0.8721 | 0.40352 | 0.95291
HNRNPAI-19 0.024 159107 0.41126 | 0.48189 | 0.0409 | 0.0498 | 0.01821 | 0.02217
PPPIRI154+25 | 0.024 -227418 | 1.03345 | 0.32495 | 0.1554 | 0.1107 | 0.09005 | 0.06417
NUCBI-2 0.023 43267 0.26023 | 0.15237 | 0.5367 | 0.9325 | 0.10687 | 0.18568
HNRNPAI+5 0.023 -65811 1.07779 | 0.29604 | 0.0616 | 0.4134 | 0.0348 | 0.23353
DNASE2+32 0.023 -353249 ] 0.59250 | 0.37270 | 0.0092 | 0.0640 | 0.00432 | 0.03009
RAD234-18 0.023 217256 2.01447 | 4.08340 | 0.2339 | 0.1724 | 0.67084 | 0.49446
C19orf43+19 0.023 -317064 | 0.89935 | 0.11107 | 0.0604 | 0.0609 | 0.01909 | 0.01924
HIFX-10 0.023 195584 0.79677 | 0.96646 | 0.0828 | 0.3638 | 0.07266 | 0.31924
HIFX-65 0.023 932567 0.30134 | 0.14208 | 0.0176 | 0.0000 | 0.00364 | 0
ITGAS+8 0.023 -177357 1 0.30507 | 0.06767 | 0.0187 | 0.0298 | 0.00269 | 0.00428
WDR830S-2 0.023 105404 0.44863 | 0.08694 | 1.0000 | 0.7905 | 0.1975 | 0.15613
KLFI-8 0.023 126469 0.44079 | 0.07245 | 0.1455 | 0.2158 | 0.026 0.03857
C19orf43+41 0.023 -513220 | 0.28100 | 0.04579 | 0.0225 | 0.0257 | 0.00255 | 0.00292
LYLI-25 0.023 345429 0.84767 | 0.13244 | 0.0117 | 0.0473 | 0.00392 | 0.01585
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WDR8305+23 | 0.023 -409973 | 1.21784 | 1.64686 | 0.0608 | 0.1303 | 0.0861 0.18458
MYC-22 0.023 232502 0.54861 | 1.01058 | 0.3670 | 0.6628 | 0.27326 | 0.49351
1TGA5-20 0.023 202937 0.84221 | 0.37169 | 0.0414 | 0.0492 | 0.02316 | 0.02755
ITGA5-19 0.023 202122 1.22745 | 0.89480 | 0.0414 | 0.0492 | 0.04339 | 0.0516
COPZI1+13 0.023 -123584 | 0.62072 | 0.14759 | 0.1529 | 0.0869 | 0.04628 | 0.02631
COPZ1+24 0.023 -335795 | 0.48203 | 0.19222 | 0.1084 | 0.0328 | 0.033 0.00997
LYLI+23 0.022 -293656 | 0.73862 | 0.42907 | 0.0108 | 0.1253 | 0.00608 | 0.07054
HIFX+42 0.022 -768497 | 0.29362 | 0.00246 | 0.0481 | 0.1111 | 0.00129 | 0.00299
FTL+36 0.022 -376172 | 1.19877 | 0.41581 | 0.0111 | 0.0396 | 0.00784 | 0.02798
NUCBI1+35 0.022 -336433 | 0.60283 | 2.12491 | 0.0380 | 0.0424 | 0.04301 | 0.04795
KLFI1+46 0.022 -650492 | 0.60170 | 0.25069 | 0.0152 | 0.0198 | 0.0059 | 0.00768
NUCBI+55 0.022 -560496 | 0.44254 | 0.08694 | 0.0287 | 0.0253 | 0.00563 | 0.00496
PPPIRI54+12 | 0.022 -124269 | 1.01167 | 3.18092 | 0.1226 | 0.1804 | 0.21993 | 0.32362
CNBP-17 0.022 337977 0.92893 | 0.50102 | 0.0483 | 0.0442 | 0.03295 | 0.03015
COPZI1+32 0.022 -578311 | 0.62162 | 0.07419 | 0.0343 | 0.0145 | 0.00737 | 0.00311
BCAT2-22 0.022 221927 1.19877 | 0.41581 | 0.0194 | 0.0434 | 0.0137 | 0.03064
GATAI-35 0.022 887080 0.18626 | 0.04347 | 0.0091 | 0.0000 | 0.00082 | 0
NFE2+8 0.022 -69395 1.03165 | 0.28873 | 0.0449 | 0.4188 | 0.02451 | 0.22857
RAD234+10 0.022 -185079 | 0.44079 | 0.07245 | 0.2443 | 0.1515 | 0.04366 | 0.02707
KLFI+3 0.022 -87275 0.31007 | 0.13274 | 0.1761 | 0.3384 | 0.03573 | 0.06865
RPNI-36 0.022 311180 0.39863 | 0.29366 | 0.1901 | 0.2586 | 0.06504 | 0.08849
HDAC6+21 0.022 -350114 | 0.19962 | 0.09252 | 0.0391 | 0.0164 | 0.00531 | 0.00223
NUCBI1+358 0.022 -585485 | 0.30382 | 0.13339 | 0.0234 | 0.0130 | 0.00471 | 0.00262
C19orf43+3 0.022 -47827 1.54032 | 1.80923 | 0.3727 | 0.4876 | 0.62217 | 0.81404
HNRNPAI+26 | 0.022 -512798 | 0.27107 | 0.04347 | 0.0055 | 0.0252 | 0.0006 | 0.00273
C190rf43+9 0.021 -150476 | 2.17061 | 3.48841 | 0.1519 | 0.1062 | 0.41799 | 0.29223
SEC61A41-25 0.021 363815 1.54729 | 7.40038 | 0.1039 | 0.1702 | 0.35158 | 0.57582
SEC61A41-26 0.021 364643 1.38267 | 6.75808 | 0.1039 | 0.1702 | 0.3176 | 0.52017
PLP2-20 0.021 712609 0.27617 | 0.10144 | 0.0070 | 0.0156 | 0.00117 | 0.00261
FTL+55 0.021 -579931 | 0.25824 | 0.20033 | 0.0073 | 0.0259 | 0.00166 | 0.00588
PLP2-16 0.021 669018 0.50896 | 0.12085 | 0.0106 | 0.0245 | 0.00263 | 0.00608
DHPS+47 0.021 -596275 | 0.40417 | 0.00739 | 0.0444 | 0.0450 | 0.00243 | 0.00246
BCAT2-45 0.021 471510 0.44254 | 0.08694 | 0.0066 | 0.0123 | 0.00129 | 0.00241
GATAI+14 0.021 -288082 | 0.28475 | 0.12455 | 0.0121 | 0.0708 | 0.00228 | 0.01333
HIFX-55 0.021 889788 0.75991 | 0.86901 | 0.0149 | 0.0000 | 0.01211 | 0
JUNB-25 0.021 372384 1.64700 | 4.70519 | 0.0054 | 0.0305 | 0.01503 | 0.085
JUNB-26 0.021 373196 1.14509 | 1.78199 | 0.0054 | 0.0305 | 0.00771 | 0.04362
HIFX-59 0.021 903202 1.37802 | 1.60042 | 0.0148 | 0.0000 | 0.02198 | 0
POBPI+12 0.021 -195741 | 1.09049 | 0.78192 | 0.0455 | 0.3873 | 0.04201 | 0.35763
HDAC6+7 0.021 -153554 | 0.23690 | 0.04347 | 0.2079 | 0.5226 | 0.0211 0.05303
BCAT2+27 0.021 -366151 | 0.55067 | 0.14107 | 0.0148 | 0.0389 | 0.00412 | 0.01083
FTL+11 0.021 -122410 | 0.50052 | 0.18737 | 0.0987 | 0.6455 | 0.03023 | 0.19766
FTL-26 0.021 382684 0.47939 | 0.18584 | 0.0049 | 0.0465 | 0.00146 | 0.01388
SEC61A41-64 0.021 970147 0.53604 | 0.08702 | 0.0722 | 0.0000 | 0.01559 | 0
DNASE2+5 0.021 -96504 0.69199 | 0.18309 | 0.0449 | 0.2548 | 0.01598 | 0.09068
GATAI-31 0.021 505512 0.65171 | 0.17280 | 0.0141 | 0.0313 | 0.00473 | 0.01049
DNASE2-2 0.021 48822 0.96819 | 0.11339 | 0.1165 | 0.5054 | 0.0386 | 0.16747
HNRNPAI-28 0.021 421699 0.18028 | 0.01449 | 0.0056 | 0.0059 | 0.00029 | 0.0003
GATAI-19 0.021 353419 0.40534 | 0.21591 | 0.0144 | 0.1688 | 0.00426 | 0.04993
HBEI-20 0.021 730346 0.20865 | 0.03057 | 0.0039 | 0.0035 | 0.00031 | 0.00028
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COPZI-3 0.021 34265 2.56516 | 3.36227 | 0.8463 | 0.7314 | 2.48541 | 2.14807
RAD234-47 0.021 637421 0.24931 | 0.01449 | 0.0759 | 0.0336 | 0.00456 | 0.00202
CNBP+47 0.020 -758423 | 0.24938 | 0.06897 | 0.0319 | 0.0196 | 0.00418 | 0.00257
GATAI-27 0.020 404643 2.22935 | 0.90023 | 0.0212 | 0.1043 | 0.03003 | 0.14781
DNASE2+25 0.020 -290993 | 0.46950 | 0.20896 | 0.0149 | 0.1130 | 0.00467 | 0.03539
NUCBI1+13 0.020 -115269 | 0.54594 | 0.41313 | 0.1362 | 0.3678 | 0.06468 | 0.17466
HDAC6+18 0.020 -307735 | 0.43617 | 0.09535 | 0.0519 | 0.0695 | 0.01058 | 0.01418
RAD234-34 0.020 332349 0.40417 | 0.00739 | 0.0930 | 0.0741 | 0.00508 | 0.00405
HIFX-44 0.020 768678 1.56343 | 4.21809 | 0.0119 | 0.0000 | 0.03056 | 0
DHPS-5 0.020 159698 0.35832 | 0.07245 | 0.3204 | 0.2564 | 0.05162 | 0.04132
PLP2+27 0.020 -491141 | 0.53851 | 0.48754 | 0.0161 | 0.1014 | 0.00825 | 0.05197
HDAC6-6 0.020 81904 0.17210 | 0.01449 | 0.3465 | 0.9889 | 0.0173 0.04938
RPNI-57 0.020 954403 0.30052 | 0.10970 | 0.0656 | 0.0000 | 0.01191 | 0
JUNB-12 0.020 225293 0.54225 | 0.48008 | 0.0100 | 0.0395 | 0.0051 0.02014
LYLI-12 0.020 119389 0.56166 | 0.19686 | 0.0528 | 0.5825 | 0.01756 | 0.19368
ITGA5-10 0.020 60944 0.89990 | 3.38190 | 0.0610 | 0.0918 | 0.10642 | 0.16021
NUCBI1+19 0.020 -179245 | 1.98425 | 1.91436 | 0.0574 | 0.1216 | 0.11187 | 0.23706
BAX-8 0.020 143134 0.57710 | 0.32416 | 0.0113 | 0.1680 | 0.00489 | 0.07268
POBPI+10 0.020 -114843 | 1.26353 | 2.66940 | 0.0687 | 0.5589 | 0.12617 | 1.0265
HDAC6-18 0.019 346874 1.06554 | 5.17599 | 0.0904 | 0.1415 | 0.2123 0.33238
GATAI+17 0.019 -294061 | 0.52942 | 0.29916 | 0.0151 | 0.0482 | 0.00601 | 0.01918
HDAC6+8 0.019 -165025 | 0.17237 | 0.18613 | 0.2314 | 0.3673 | 0.04145 | 0.06578
RPNI+19 0.019 -403973 | 0.85070 | 0.75996 | 0.4267 | 0.1143 | 0.34309 | 0.09188
COPZI-13 0.019 107491 1.21853 | 0.77576 | 0.1938 | 0.0464 | 0.18842 | 0.04511
POBPI1+26 0.019 -405399 | 0.52942 | 0.29916 | 0.0120 | 0.0094 | 0.00478 | 0.00375
FUTI-36 0.019 398987 0.40442 | 0.52275 | 0.0459 | 0.0687 | 0.0211 0.0316
HNRNPAI+4 0.019 -64360 0.84221 | 0.37169 | 0.0841 | 0.5672 | 0.04705 | 0.31735
HNRNPAI+3 0.019 -63545 1.22745 | 0.89480 | 0.0841 | 0.5684 | 0.08814 | 0.59565
BAX+12 0.019 -135191 | 0.28128 | 0.05854 | 0.0382 | 0.5270 | 0.0049 | 0.06763
BAX+59 0.019 -620793 | 1.50949 | 2.18925 | 0.0047 | 0.0232 | 0.00854 | 0.04224
GATAI-24 0.019 388290 0.53276 | 0.44110 | 0.0170 | 0.1127 | 0.00824 | 0.05462
FUTI+14 0.019 -125100 | 1.78128 | 1.31155 | 0.1195 | 0.2493 | 0.18265 | 0.381
C19orf43+47 0.019 -647375 1 0.94017 | 0.10774 | 0.0241 | 0.0013 | 0.00767 | 0.00041
FTL+56 0.019 -610635 | 0.40442 | 0.52275 | 0.0051 | 0.0259 | 0.00234 | 0.01189
MYC-16 0.019 178426 0.61976 | 0.55876 | 0.4973 | 0.7475 | 0.29265 | 0.43988
HIFX-52 0.019 858999 0.37526 | 0.08151 | 0.0151 | 0.0000 | 0.00264 | 0
PLP2+19 0.019 -316781 | 0.20675 | 0.04347 | 0.0147 | 0.2830 | 0.00139 | 0.02683
SEC61A41-60 0.019 823388 0.35595 | 0.10144 | 0.0655 | 0.0000 | 0.01245 | 0
HBEI+23 0.019 -330349 | 0.79707 | 0.45805 | 0.0138 | 0.1463 | 0.00834 | 0.08838
DHPS+7 0.019 -108144 | 2.06351 | 1.02080 | 0.4706 | 0.5047 | 0.68301 | 0.73255
HIFX+4 0.019 -28421 0.34765 | 0.03927 | 0.5036 | 0.6589 | 0.05884 | 0.07699
BCAT2-13 0.018 125323 0.22362 | 0.04796 | 0.0325 | 0.1375 | 0.00337 | 0.01424
PRDX2+33 0.018 -411111 | 0.41749 | 0.12498 | 0.0262 | 0.0362 | 0.00598 | 0.00828
BAX+16 0.018 -170079 | 0.54594 | 0.41313 | 0.0349 | 0.3098 | 0.01657 | 0.14714
C19orf43+26 0.018 -369895 | 0.91245 | 0.91559 | 0.0590 | 0.0462 | 0.05393 | 0.04223
COPZI-14 0.018 114707 0.41126 | 0.48189 | 0.2104 | 0.0434 | 0.09366 | 0.01932
NFE2-25 0.018 351954 0.85567 | 0.40668 | 0.0083 | 0.0224 | 0.0049 | 0.01321
C19orf43+7 0.018 -97924 0.96819 | 0.11339 | 0.2524 | 0.3235 | 0.08363 | 0.10719
RPN1-24 0.018 234693 1.54729 | 7.40038 | 0.4642 | 0.2996 | 1.57079 | 1.01381
RPNI-23 0.018 233865 1.38267 | 6.75808 | 0.4642 | 0.2996 | 1.41898 | 0.91583

138




CNBP-60 0.018 840201 0.70344 | 1.75844 | 0.0352 | 0.0010 | 0.03915 | 0.00111
BAX+26 0.018 -269119 | 0.22362 | 0.04796 | 0.0180 | 0.0875 | 0.00186 | 0.00907
CNBP+9 0.018 -121862 | 1.16005 | 0.38929 | 0.1016 | 0.1178 | 0.06828 | 0.07919
C19orf43-4 0.018 170528 0.44863 | 0.08694 | 0.1023 | 0.1013 | 0.0202 | 0.02001
GATAI-11 0.018 155331 1.27945 | 4.32061 | 0.0533 | 0.5536 | 0.12532 | 1.30161
GATAI-15 0.018 282025 0.24610 | 0.16490 | 0.0153 | 0.2733 | 0.00308 | 0.05506
PLP2-22 0.018 749463 0.51594 | 0.36567 | 0.0044 | 0.0156 | 0.00191 | 0.00676
FTL+14 0.018 -152894 | 1.24868 | 0.69823 | 0.0608 | 0.5149 | 0.05677 | 0.48078
FUTI-27 0.018 291139 0.40601 | 0.07876 | 0.0613 | 0.1053 | 0.01096 | 0.01883
HIFX+10 0.018 -108145 | 0.45029 | 0.60875 | 0.1309 | 0.3641 | 0.06853 | 0.19065
FTL-14 0.018 233743 0.44964 | 0.52333 | 0.0316 | 0.1372 | 0.01533 | 0.06655
GATAI-28 0.018 444452 1.08377 | 0.56101 | 0.0221 | 0.0593 | 0.01723 | 0.04624
NUCBI1+32 0.017 -310913 | 1.19877 | 0.41581 | 0.0303 | 0.0464 | 0.02139 | 0.03278
RPNI-43 0.017 505425 0.27883 | 0.39770 | 0.2612 | 0.0671 | 0.08698 | 0.02234
MYC-20 0.017 213719 0.97430 | 1.33959 | 0.3070 | 0.6952 | 0.35073 | 0.79422
MYC+4 0.017 -168826 | 0.31963 | 0.78605 | 0.1767 | 0.3056 | 0.08857 | 0.15316
NUCB1+57 0.017 -567024 | 2.53815 | 2.46602 | 0.0164 | 0.0253 | 0.04103 | 0.06321
FUT1+9 0.017 -76618 0.37271 | 0.03840 | 0.2512 | 0.5245 | 0.03005 | 0.06274
LYL1+20 0.017 -175002 | 0.40417 | 0.00739 | 0.0147 | 0.2081 | 0.0008 | 0.01137
C19orf43+33 0.017 -437739 | 0.46950 | 0.20896 | 0.0386 | 0.0462 | 0.01209 | 0.01447
NUCBI-17 0.017 277165 0.55067 | 0.14107 | 0.0478 | 0.1229 | 0.01332 | 0.03424
KLFI1+19 0.017 -268502 | 1.57147 | 0.72808 | 0.0573 | 0.1346 | 0.06129 | 0.14401
SEC6141-52 0.017 711826 0.38004 | 0.05470 | 0.1375 | 0.0000 | 0.01983 | 0
FUTI-25 0.017 260594 2.34543 | 1.13042 | 0.0707 | 0.1236 | 0.11512 | 0.20126
KLFI-19 0.017 684734 0.17898 | 0.00000 | 0.0096 | 0.0055 | 0 0
NUCBI1+41 0.017 -406983 | 2.34543 | 1.13042 | 0.0468 | 0.0375 | 0.0762 | 0.06106
GATAI+11 0.016 -239000 | 0.60009 | 0.13462 | 0.0168 | 0.1104 | 0.00477 | 0.03137
BAX+29 0.016 -279307 | 0.53744 | 0.06905 | 0.0143 | 0.0852 | 0.00275 | 0.01641
WDR8305+30 | 0.016 -486054 | 1.57147 | 0.72808 | 0.0815 | 0.1086 | 0.08718 | 0.11616
COPZI1-20 0.016 278277 0.27330 | 0.07245 | 0.0125 | 0.0112 | 0.00176 | 0.00157
BAX+10 0.016 -111961 | 0.50052 | 0.18737 | 0.0485 | 0.6608 | 0.01485 | 0.20235
RAB7A+19 0.016 -242802 | 1.19538 | 2.19563 | 0.3371 | 0.2957 | 0.54612 | 0.47905
FTL+16 0.016 -176985 | 0.55020 | 0.04347 | 0.0966 | 0.3070 | 0.01494 | 0.04748
SEC6141-33 0.016 443317 0.83051 | 0.91465 | 0.1612 | 0.1702 | 0.1405 | 0.14831
BCAT2+38 0.016 -520706 | 0.36270 | 0.18599 | 0.0107 | 0.0108 | 0.00278 | 0.00281
HIFX-50 0.016 820592 0.83051 | 0.91465 | 0.0235 | 0.0000 | 0.02048 | 0
NUCBI+50 0.016 -501161 | 1.76294 | 1.66049 | 0.0398 | 0.0326 | 0.0681 0.05578
RPNI-47 0.016 573797 1.49586 | 2.11875 | 0.1992 | 0.0000 | 0.35463 | 0
NUCBI1+56 0.016 -565983 | 1.50949 | 2.18925 | 0.0164 | 0.0253 | 0.02981 | 0.04593
PPPIR154+29 | 0.016 -303876 | 0.40867 | 0.28981 | 0.0533 | 0.0597 | 0.01834 | 0.02055
DNASE2-8 0.016 123790 0.84767 | 0.13244 | 0.0533 | 0.1727 | 0.01786 | 0.05785
BAX+53 0.016 -555971 | 1.76294 | 1.66049 | 0.0079 | 0.0299 | 0.01352 | 0.0511
FUT1+38 0.016 -460359 | 0.32933 | 0.05796 | 0.0829 | 0.0263 | 0.01145 | 0.00364
POBPI-4 0.016 63836 1.09968 | 1.04021 | 0.0666 | 0.5145 | 0.07123 | 0.55031
FUT1+4 0.016 -31120 0.54594 | 0.41313 | 0.6434 | 0.9664 | 0.30556 | 0.45896
NUCBI+9 0.016 -80381 0.28128 | 0.05854 | 0.2045 | 0.6195 | 0.02624 | 0.0795
HIFX+7 0.016 -69463 0.36108 | 0.13042 | 0.2308 | 0.5430 | 0.05008 | 0.11783
NFE2-28 0.016 509114 0.14834 | 0.02898 | 0.0036 | 0.0174 | 0.00024 | 0.00114
ITGAS+12 0.016 -283122 | 0.18028 | 0.01449 | 0.0042 | 0.0055 | 0.00021 | 0.00028
FTL+12 0.016 -135030 | 0.37271 | 0.03840 | 0.0800 | 0.5250 | 0.00957 | 0.06281
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DNASE2+20 0.016 -274184 | 1.57147 | 0.72808 | 0.0193 | 0.1148 | 0.02064 | 0.1228
NUCBI-12 0.015 206671 0.52055 | 0.18367 | 0.0718 | 0.1583 | 0.0222 | 0.04896
COPZI-9 0.015 69332 0.70933 | 0.50978 | 0.2380 | 0.0911 | 0.14312 | 0.05476
HDAC6-14 0.015 281617 0.32571 | 0.08694 | 0.1413 | 0.2781 | 0.02378 | 0.0468
RAD234+19 0.015 -450337 | 0.92663 | 1.05760 | 0.0745 | 0.0417 | 0.07375 | 0.04131
BAX+60 0.015 -621834 | 2.53815 | 2.46602 | 0.0047 | 0.0232 | 0.01176 | 0.05813
FTL-20 0.015 259778 0.44413 | 0.06687 | 0.0202 | 0.0983 | 0.00348 | 0.01694
DHPS+43 0.015 -566108 | 0.28100 | 0.04579 | 0.0389 | 0.0450 | 0.00441 | 0.00511
RNASEH24+7 | 0.015 -89517 0.48445 | 0.17635 | 0.3383 | 0.2440 | 0.09888 | 0.07133
PLP2+12 0.015 -223008 | 0.39277 | 0.63360 | 0.0226 | 0.3182 | 0.01127 | 0.15872
FUTI1+48 0.015 -638402 | 0.78564 | 0.32995 | 0.0235 | 0.0100 | 0.01196 | 0.00509
GATAI+12 0.015 -254788 | 0.58489 | 1.35350 | 0.0201 | 0.1020 | 0.01788 | 0.09078
PPPIR154+2]1 | 0.015 -196839 | 0.53744 | 0.06905 | 0.1199 | 0.1310 | 0.0231 0.02523
WDR830S5+5 0.015 -112951 | 1.54032 | 1.80923 | 0.3609 | 0.3966 | 0.60248 | 0.66202
COPZI1+33 0.015 -581267 | 0.37514 | 0.12382 | 0.0364 | 0.0145 | 0.00785 | 0.00312
FUTI-10 0.015 78108 0.53744 | 0.06905 | 0.4196 | 0.7691 | 0.08083 | 0.14816
COPZI+11 0.015 -114984 | 0.42343 | 0.08644 | 0.3118 | 0.1301 | 0.05965 | 0.0249
PRDX2+37 0.015 -459342 | 0.42462 | 0.45928 | 0.0196 | 0.0183 | 0.00866 | 0.00807
CALR+18 0.015 -416410 | 0.35832 | 0.07245 | 0.0293 | 0.0619 | 0.00472 | 0.00997
CNBP+37 0.015 -590186 | 0.34227 | 0.18679 | 0.0249 | 0.0378 | 0.0063 0.00957
HDAC6+26 0.015 -775152 | 0.46014 | 0.10730 | 0.0239 | 0.0000 | 0.00531 | 0
MYC-36 0.015 321052 0.44868 | 0.63114 | 0.3368 | 0.5404 | 0.17923 | 0.28759
CNBP+46 0.015 -753004 | 0.31324 | 0.09926 | 0.0439 | 0.0196 | 0.00774 | 0.00346
KLFI-2 0.015 50746 0.93136 | 0.41755 | 0.2940 | 0.5971 | 0.18334 | 0.37238
RPNI1+12 0.015 -224880 | 0.35595 | 0.10144 | 0.9084 | 0.4822 | 0.17261 | 0.09163
RPNI-9 0.015 101945 1.35814 | 2.53529 | 0.6653 | 0.3642 | 1.23454 | 0.67575
RPNI-8 0.015 101430 1.37151 | 2.25323 | 0.6653 | 0.3642 | 1.16955 | 0.64018
PRDX2-13 0.015 306434 0.92663 | 1.05760 | 0.0415 | 0.0342 | 0.04108 | 0.03386
MYC-56 0.015 605598 0.23253 | 0.32872 | 0.2233 | 0.1478 | 0.06174 | 0.04087
BCAT2-43 0.015 459594 0.50725 ] 0.19186 | 0.0051 | 0.0123 | 0.00159 | 0.00383
RPNI-42 0.014 479803 0.41950 | 0.12962 | 0.3129 | 0.1091 | 0.07296 | 0.02544
KLFI1+29 0.014 -325818 | 0.41749 | 0.12498 | 0.0341 | 0.0949 | 0.00779 | 0.02168
BCAT2-40 0.014 412175 1.76294 | 1.66049 | 0.0066 | 0.0228 | 0.01129 | 0.03907
FUTI-23 0.014 242962 0.46228 | 0.08694 | 0.0631 | 0.1317 | 0.01265 | 0.02641
BAX+23 0.014 -240591 | 2.33109 | 0.51217 | 0.0172 | 0.0986 | 0.01879 | 0.10774
ITGA5-38 0.014 470183 0.85567 | 0.40668 | 0.0180 | 0.0253 | 0.01062 | 0.0149
BAX+37 0.014 -386344 | 0.40867 | 0.28981 | 0.0085 | 0.0356 | 0.00293 | 0.01224
RPNI+34 0.014 -654953 | 1.16005 | 0.38929 | 0.0953 | 0.0056 | 0.06404 | 0.00374
C190rf43+29 0.014 -428294 | 2.01447 | 4.08340 | 0.0412 | 0.0462 | 0.11816 | 0.13251
HIFX-19 0.014 293762 0.53604 | 0.08702 | 0.1089 | 0.2864 | 0.02352 | 0.06186
C19orf43+45 0.014 -543387 | 0.40417 | 0.00739 | 0.0194 | 0.0257 | 0.00106 | 0.0014
DHPS+12 0.014 -226855 | 0.52492 | 0.16440 | 0.1691 | 0.1995 | 0.04967 | 0.0586
LYLI+16 0.014 -144835 | 0.28100 | 0.04579 | 0.0242 | 0.3700 | 0.00275 | 0.04197
PRDX2+28 0.014 -370604 | 0.46950 | 0.20896 | 0.0209 | 0.0416 | 0.00655 | 0.01302
NUCBI1+52 0.014 -545376 | 0.40442 | 0.52275 | 0.0286 | 0.0279 | 0.01315 | 0.01283
NUCBI1+25 0.014 -221647 | 0.49959 | 0.10136 | 0.0561 | 0.1010 | 0.01262 | 0.02273
RAB74+9 0.014 -171894 | 0.36679 | 0.43610 | 0.4260 | 0.2957 | 0.17038 | 0.11826
COPZI-12 0.014 98306 0.49272 | 0.33894 | 0.1806 | 0.0559 | 0.0738 | 0.02284
DNASE2+34 0.014 -379731 | 0.42462 | 0.45928 | 0.0091 | 0.0449 | 0.00402 | 0.01981
BAX+49 0.014 -536064 | 1.03429 | 0.81604 | 0.0068 | 0.0299 | 0.00625 | 0.02744
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DNASE2+4 0.013 -92957 0.31007 | 0.13274 | 0.0619 | 0.2566 | 0.01256 | 0.05205
CNBP-49 0.013 767784 1.54729 | 7.40038 | 0.0146 | 0.0010 | 0.0494 | 0.00338
CNBP-48 0.013 766956 1.38267 | 6.75808 | 0.0146 | 0.0010 | 0.04463 | 0.00306
HIFX+29 0.013 -477864 | 0.64832 | 0.14860 | 0.0724 | 0.2538 | 0.02247 | 0.07877
COPZI1+23 0.013 -320789 | 0.58339 | 0.17164 | 0.1346 | 0.0393 | 0.04259 | 0.01245
PPPIRI154+17 | 0.013 -174172 | 0.61356 | 0.33111 | 0.1148 | 0.1389 | 0.05174 | 0.06259
KLFI1+41 0.013 -514390 | 0.68945 | 0.68099 | 0.0161 | 0.0221 | 0.01103 | 0.01517
CNBP-61 0.013 844271 0.39863 | 0.29366 | 0.0270 | 0.0010 | 0.00924 | 0.00034
RNASEH24-23 | 0.013 349092 1.57147 | 0.72808 | 0.0598 | 0.0609 | 0.06397 | 0.06518
HIFX-21 0.013 300268 0.39553 | 0.45501 | 0.1321 | 0.2864 | 0.05604 | 0.12151
NUCBI1+23 0.013 -214309 | 0.22362 | 0.04796 | 0.0696 | 0.1010 | 0.00721 | 0.01046
RNASEH24+3 | 0.013 -24011 1.54032 | 1.80923 | 0.5086 | 0.8752 | 0.84904 | 1.46103
PRDX2-9 0.013 237663 0.44863 | 0.08694 | 0.0821 | 0.0463 | 0.01621 | 0.00915
NUCBI1-4 0.013 62436 1.37940 | 4.06934 | 0.4705 | 0.9025 | 1.11472 | 2.13823
POBPI+13 0.013 -217216 | 0.53851 | 0.48754 | 0.0361 | 0.3602 | 0.0185 | 0.18458
RNASEH24-36 | 0.013 441382 0.28100 | 0.04579 | 0.0281 | 0.0253 | 0.00319 | 0.00287
FUTI-18 0.013 185145 0.40867 | 0.28981 | 0.1078 | 0.1472 | 0.0371 0.05066
HNRNPAI-23 0.013 299219 0.41537 | 0.13629 | 0.0028 | 0.0178 | 0.00067 | 0.00424
C19orf43+42 0.013 -526477 | 0.42462 | 0.45928 | 0.0284 | 0.0257 | 0.01254 | 0.01135
HIFX+32 0.013 -508874 | 0.15364 | 0.01449 | 0.0420 | 0.2480 | 0.00198 | 0.0117
SEC6141-42 0.013 501873 0.36679 | 0.43610 | 0.1058 | 0.0658 | 0.04231 | 0.02632
RNASEH24-25 | 0.013 357266 1.64700 | 4.70519 | 0.0574 | 0.0609 | 0.15979 | 0.16963
RNASEH24-26 | 0.013 358078 1.14509 | 1.78199 | 0.0574 | 0.0609 | 0.08199 | 0.08704
MYC-34 0.013 303574 0.47194 | 0.44407 | 0.3375 | 0.5714 | 0.1545 | 0.26158
1TGA5-33 0.013 413137 0.65386 | 0.09129 | 0.0179 | 0.0271 | 0.00437 | 0.00662
C19orf43+5 0.013 -55256 2.06351 | 1.02080 | 0.4033 | 0.4864 | 0.58533 | 0.70589
RNASEH24-42 | 0.013 575537 0.94017 | 0.10774 | 0.0145 | 0.0026 | 0.00461 | 0.00082
DNASE2+43 0.013 -547017 | 0.34986 | 0.07919 | 0.0068 | 0.0147 | 0.00113 | 0.00244
FUTI+42 0.013 -547771 | 0.46712 | 0.23185 | 0.0591 | 0.0203 | 0.01945 | 0.00668
KLFI1+27 0.013 -307507 | 0.36439 | 0.06376 | 0.0362 | 0.1175 | 0.00552 | 0.01791
JUNB-43 0.013 605321 0.73862 | 0.42907 | 0.0042 | 0.0014 | 0.00236 | 0.00079
FUTI-35 0.013 368283 0.25824 | 0.20033 | 0.0495 | 0.0735 | 0.01126 | 0.01672
RAB74+27 0.013 -313060 | 1.37802 | 1.60042 | 0.2872 | 0.2508 | 0.42651 | 0.37245
NUCBI-20 0.012 307966 0.72662 | 0.22555 | 0.0470 | 0.0935 | 0.01903 | 0.03784
NUCBI-21 0.012 308438 0.63712 | 0.04753 | 0.0470 | 0.0935 | 0.00818 | 0.01626
HDAC6+35 0.012 -999221 | 0.18742 | 0.06608 | 0.0155 | 0.0000 | 0.00172 | 0
WDR8305+47 | 0.012 -608511 | 0.40417 | 0.00739 | 0.0368 | 0.0476 | 0.00201 | 0.0026
PLP2+6 0.012 -64691 0.34829 | 0.26011 | 0.0651 | 0.4127 | 0.01959 | 0.12422
NFE2+7 0.012 -68323 1.67201 | 1.48776 | 0.0496 | 0.4194 | 0.07823 | 0.66153
KLFI1+20 0.012 -275866 | 2.01447 | 4.08340 | 0.0367 | 0.1346 | 0.10526 | 0.38614
COPZI+16 0.012 -133367 | 0.81280 | 0.10404 | 0.1308 | 0.0747 | 0.03804 | 0.02172
HIFX-69 0.012 972511 0.70344 | 1.75844 | 0.0186 | 0.0000 | 0.02069 | 0
FUTI-33 0.012 353837 1.17217 | 2.28192 | 0.0678 | 0.0963 | 0.11089 | 0.1575
FUTI-32 0.012 353412 1.28275 | 1.87531 | 0.0537 | 0.0963 | 0.08329 | 0.14936
NUCBI-22 0.012 313970 0.32933 | 0.05796 | 0.0362 | 0.0921 | 0.005 0.01272
C190rf43-9 0.012 322768 0.39720 | 0.24446 | 0.0564 | 0.0762 | 0.01757 | 0.02374
HIFX+16 0.012 -280696 | 0.59673 | 0.52688 | 0.1160 | 0.3013 | 0.06504 | 0.16896
PPPIRI154+31 | 0.012 -313885 | 0.33960 | 0.08173 | 0.0606 | 0.0597 | 0.0101 0.00995
DHPS+14 0.012 -292591 | 0.31007 | 0.13274 | 0.0807 | 0.1487 | 0.01637 | 0.03017
PLP2-18 0.012 690417 0.32413 | 0.18338 | 0.0093 | 0.0245 | 0.00227 | 0.00597
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HIFX+9 0.012 -97673 1.21513 | 2.14621 | 0.1285 | 0.3641 | 0.20752 | 0.58804
PLP2+15 0.012 -280104 | 1.59422 | 0.38205 | 0.0198 | 0.2864 | 0.01545 | 0.22349
DNASE2+7 0.012 -103920 | 1.06616 | 0.83749 | 0.0390 | 0.2442 | 0.03685 | 0.23072
COPZI1+20 0.012 -284772 | 0.36708 | 0.14831 | 0.0694 | 0.0509 | 0.01619 | 0.01187
NUCBI-32 0.012 492013 0.78564 | 0.32995 | 0.0240 | 0.0331 | 0.01222 | 0.01684
HDAC6-24 0.012 375663 0.59225 | 0.30952 | 0.0677 | 0.1193 | 0.02899 | 0.05109
FTL+57 0.012 -613839 | 0.50725 | 0.19186 | 0.0051 | 0.0235 | 0.00159 | 0.00732
HDAC6+31 0.012 -970037 | 0.26654 | 0.05796 | 0.0260 | 0.0000 | 0.00323 | 0
PPPIRI54-30 | 0.012 353814 0.52491 | 0.07332 | 0.0381 | 0.0720 | 0.00747 | 0.01413
CNBP+11 0.012 -144909 | 0.34007 | 0.01449 | 0.1104 | 0.1013 | 0.00775 | 0.00711
HDAC6+10 0.012 -184295 | 0.57924 | 0.64418 | 0.1417 | 0.1782 | 0.08656 | 0.10887
RNASEH24-3 0.012 29844 0.93136 | 0.41755 | 0.7313 | 0.8775 | 0.45604 | 0.5472
HNRNPAI-16 | 0.011 136757 0.75465 | 2.92509 | 0.0321 | 0.0557 | 0.04769 | 0.08276
NUCBI-19 0.011 300402 0.74834 | 0.48732 | 0.0575 | 0.1150 | 0.03472 | 0.06943
LYLI-16 0.011 194418 0.52492 | 0.16440 | 0.0151 | 0.1036 | 0.00444 | 0.03042
CNBP-12 0.011 167958 0.39553 | 0.45501 | 0.1543 | 0.3406 | 0.06546 | 0.14449
COPZI-7 0.011 51981 0.60701 | 0.44428 | 0.3526 | 0.2600 | 0.18311 | 0.135
RPNI+15 0.011 -365965 | 1.10381 | 0.56499 | 0.2880 | 0.1230 | 0.22744 | 0.09711
SEC61A41+6 0.011 -350013 | 0.43750 | 0.73091 | 0.2850 | 0.3565 | 0.16116 | 0.20159
NUCBI1+39 0.011 -389351 | 0.46228 | 0.08694 | 0.0371 | 0.0389 | 0.00744 | 0.00779
BCAT2+14 0.011 -151422 | 1.37940 | 4.06934 | 0.0441 | 0.2732 | 0.10448 | 0.64719
FUTI-34 0.011 354772 1.76294 | 1.66049 | 0.0678 | 0.0963 | 0.116 0.16476
POBPI-28 0.011 856514 0.21738 | 0.07006 | 0.0118 | 0.0000 | 0.00146 | 0
RAD234+7 0.011 -155782 | 2.06351 | 1.02080 | 0.3254 | 0.2493 | 0.47227 | 0.36177
RPNI+23 0.011 -453812 | 0.31975 | 0.21990 | 0.2629 | 0.1004 | 0.06971 | 0.02661
HDAC6+29 0.011 -842869 | 0.31167 | 0.08448 | 0.0220 | 0.0000 | 0.00357 | O
RPNI+16 0.011 -371639 | 0.53604 | 0.08702 | 0.2843 | 0.1230 | 0.0614 | 0.02656
POBPI-2] 0.011 384913 0.55764 | 0.21294 | 0.0148 | 0.0233 | 0.0051 0.00802
KLFI1+35 0.011 -390139 | 0.53624 | 0.07245 | 0.0241 | 0.0523 | 0.00475 | 0.01032
PRDX2-1 0.011 11879 2.06351 | 1.02080 | 0.9375 | 1.0000 | 1.36065 | 1.45135
BCAT2-32 0.011 319747 1.13284 | 0.23772 | 0.0134 | 0.0301 | 0.00695 | 0.01562
GATAI+23 0.011 -703154 | 0.21991 | 0.04796 | 0.0056 | 0.0000 | 0.00058 | 0
PRDX2+36 0.011 -446085 | 0.28100 | 0.04579 | 0.0165 | 0.0183 | 0.00187 | 0.00207
KLFI1+9 0.011 -147040 | 0.47531 | 0.18715 | 0.0671 | 0.2671 | 0.02001 | 0.07965
NUCBI1+22 0.011 -201830 | 0.61356 | 0.33111 | 0.0724 | 0.1061 | 0.03263 | 0.04784
DHPS-8 0.010 479418 0.17898 | 0.00000 | 0.2181 | 0.1226 | 0 0
WDR830S+16 | 0.010 -314120 | 0.56166 | 0.19686 | 0.0727 | 0.1696 | 0.02417 | 0.05638
BCAT2+26 0.010 -340821 | 1.79277 | 1.48240 | 0.0141 | 0.0419 | 0.02299 | 0.06825
BCAT2-26 0.010 252557 0.33960 | 0.08173 | 0.0150 | 0.0355 | 0.0025 | 0.00591
FUTI+40 0.010 -471426 | 0.44413 | 0.06687 | 0.0540 | 0.0233 | 0.00931 | 0.00402
1TGA5-35 0.010 429972 0.48203 | 0.19222 | 0.0233 | 0.0257 | 0.00709 | 0.00783
FUTI+I15 0.010 -137058 | 0.33922 | 0.34778 | 0.1172 | 0.2269 | 0.04025 | 0.07794
RNASEH24-37 | 0.010 454639 0.42462 | 0.45928 | 0.0264 | 0.0253 | 0.01166 | 0.01119
BCAT2-§ 0.010 73507 1.24833 | 0.99768 | 0.0418 | 0.1801 | 0.04665 | 0.20103
CNBP+25 0.010 -413006 | 0.59673 | 0.52688 | 0.0469 | 0.0497 | 0.0263 0.02785
WDR830S5+1 0.010 -47445 0.48445 | 0.17635 | 0.6273 | 0.8556 | 0.18335 | 0.25007
DNASE2+11 0.010 -170318 | 0.89935 | 0.11107 | 0.0379 | 0.2032 | 0.01198 | 0.06422
CNBP+30 0.010 -431062 | 0.37721 | 0.23924 | 0.0511 | 0.0484 | 0.01535 | 0.01454
PRDX2+42 0.010 -580240 | 0.94017 | 0.10774 | 0.0183 | 0.0025 | 0.00582 | 0.00081
KLFI+11 0.010 -174358 ] 0.66756 | 0.30894 | 0.0911 | 0.2407 | 0.04137 | 0.10931
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BAX+11 0.010 -124581 ] 0.37271 | 0.03840 | 0.0380 | 0.5396 | 0.00455 | 0.06455
HNRNPAI-7 0.010 77633 0.89990 | 3.38190 | 0.1367 | 0.6435 | 0.23848 | 1.12254
FUT1+29 0.010 -379590 | 0.80074 | 0.24431 | 0.0661 | 0.0533 | 0.02924 | 0.02357
FUTI+30 0.010 -380049 | 0.86882 | 0.22779 | 0.0661 | 0.0509 | 0.02941 | 0.02266
PLP2-14 0.010 582589 0.21738 | 0.07006 | 0.0069 | 0.0245 | 0.00085 | 0.00302
CNBP-22 0.010 419773 0.38004 | 0.05470 | 0.0244 | 0.0411 | 0.00352 | 0.00593
BAX-23 0.010 346572 0.46712 | 0.23185 | 0.0067 | 0.0544 | 0.0022 | 0.0179
NUCB1+46 0.009 -481254 | 1.03429 | 0.81604 | 0.0230 | 0.0326 | 0.02113 | 0.02995
HNRNPA1+7 0.009 -72711 0.52508 | 0.10462 | 0.0416 | 0.1667 | 0.00975 | 0.03907
1TGA5-27 0.009 227544 0.81280 | 0.10404 | 0.0246 | 0.0443 | 0.00715 | 0.01289
POBPI1+14 0.009 -249450 | 0.23690 | 0.04347 | 0.0310 | 0.3476 | 0.00315 | 0.03528
KLFI-3 0.009 54504 0.96819 | 0.11339 | 0.2858 | 0.5971 | 0.0947 | 0.19785
DHPS+23 0.009 -397737 | 1.21784 | 1.64686 | 0.0761 | 0.1214 | 0.10777 | 0.17193
CNBP+22 0.009 -306426 | 0.57086 | 0.25735 | 0.0549 | 0.0543 | 0.02104 | 0.02081
JUNB-36 0.009 456500 0.28100 | 0.04579 | 0.0057 | 0.0133 | 0.00065 | 0.0015
COPZI1+7 0.009 -104788 | 0.77095 | 0.63266 | 0.3442 | 0.3858 | 0.24039 | 0.26944
RNASEH24-31 | 0.009 388097 0.36439 | 0.06376 | 0.0522 | 0.0563 | 0.00796 | 0.00858
FTL+23 0.009 -244504 | 1.98425 | 1.91436 | 0.0275 | 0.1072 | 0.0536 | 0.209
KLFI+5 0.009 -96568 0.56166 | 0.19686 | 0.1149 | 0.3085 | 0.03821 | 0.10257
NUCB1+26 0.009 -224497 | 0.53744 | 0.06905 | 0.0561 | 0.0984 | 0.01081 | 0.01895
MYC-43 0.009 370368 0.36231 | 0.10875 | 0.2539 | 0.5080 | 0.0504 | 0.10083
POBPI+17 0.009 -280191 | 0.57924 | 0.64418 | 0.0427 | 0.1048 | 0.02608 | 0.06404
NUCBI-27 0.009 428041 0.30727 | 0.20287 | 0.0367 | 0.0396 | 0.00916 | 0.00988
POBPI1+4 0.009 -33532 0.30903 | 0.08245 | 0.1270 | 0.8026 | 0.02027 | 0.12811
NUCBI1+10 0.009 -87635 1.24868 | 0.69823 | 0.1949 | 0.6188 | 0.18199 | 0.5778
GATAI+28 0.009 -849863 | 1.15321 | 0.19613 | 0.0068 | 0.0000 | 0.00323 | O
HDAC6-4 0.009 62364 0.30903 | 0.08245 | 0.3950 | 0.9889 | 0.06305 | 0.15785
WDR830S5+32 | 0.008 -494228 | 1.64700 | 4.70519 | 0.0646 | 0.1086 | 0.17983 | 0.30232
WDR8305+33 | 0.008 -495040 | 1.14509 | 1.78199 | 0.0646 | 0.1086 | 0.09228 | 0.15513
BCAT2+25 0.008 -325166 | 0.59661 | 0.55840 | 0.0182 | 0.0432 | 0.0105 | 0.02493
WDR830S5-6 0.008 174175 0.92663 | 1.05760 | 0.3976 | 0.4925 | 0.39361 | 0.48752
POBPI-15 0.008 276952 0.53276 | 0.44110 | 0.0344 | 0.1445 | 0.01668 | 0.07005
FTL+22 0.008 -227752 | 1.24833 | 0.99768 | 0.0219 | 0.1119 | 0.02444 | 0.12484
DNASE2+27 0.008 -309861 | 0.34326 | 0.07245 | 0.0116 | 0.1025 | 0.00183 | 0.01616
BAX+35 0.008 -365723 | 1.19877 | 0.41581 | 0.0049 | 0.0392 | 0.00346 | 0.0277
POBPI+19 0.008 -306264 | 0.49785 | 0.77018 | 0.0270 | 0.1048 | 0.01672 | 0.06491
DNASE2+28 0.008 -313189 | 0.36439 | 0.06376 | 0.0116 | 0.1025 | 0.00177 | 0.01562
RNASEH2A4+15 | 0.008 -604144 | 0.17898 | 0.00000 | 0.0601 | 0.0144 | 0 0
PPPIRI154+15 | 0.008 -158123 | 2.33109 | 0.51217 | 0.1190 | 0.1488 | 0.13003 | 0.16259
BCAT2+35 0.008 -415142 | 0.52491 | 0.07332 | 0.0146 | 0.0235 | 0.00286 | 0.00461
NUCBI-16 0.008 251835 1.79277 | 1.48240 | 0.0521 | 0.1292 | 0.08493 | 0.21057
BAX+54 0.008 -569482 | 0.25824 | 0.20033 | 0.0050 | 0.0256 | 0.00114 | 0.00582
NUCBI1+30 0.008 -255076 | 1.03345 | 0.32495 | 0.0950 | 0.0840 | 0.05505 | 0.04868
CNBP-37 0.008 650786 0.57481 | 0.38487 | 0.0197 | 0.0010 | 0.00927 | 0.00047
RPNI+17 0.008 -376318 | 1.05199 | 0.36777 | 0.2373 | 0.1230 | 0.1476 | 0.07649
CNBP-4 0.007 82030 0.26525 | 0.29445 | 0.1093 | 0.5114 | 0.03055 | 0.14291
DHPS+5 0.007 -100715 | 1.54032 | 1.80923 | 0.4295 | 0.5090 | 0.71699 | 0.84965
CNBP-34 0.007 635036 1.35814 | 2.53529 | 0.0326 | 0.0010 | 0.06049 | 0.00186
CNBP-33 0.007 634521 1.37151 | 2.25323 | 0.0326 | 0.0010 | 0.05731 | 0.00176
PPPIRI154-24 | 0.007 328060 0.74834 | 0.48732 | 0.0780 | 0.1034 | 0.0471 0.06242
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CNBP+4 0.007 -45364 0.88456 | 2.13621 | 0.5981 | 0.9666 | 0.82216 | 1.32871
RNASEH2A4-16 | 0.007 273011 1.21784 | 1.64686 | 0.1186 | 0.0775 | 0.16796 | 0.10976
PPPIRI154+34 | 0.007 -361693 | 0.46228 | 0.08694 | 0.0431 | 0.0561 | 0.00864 | 0.01125
SEC61A41-39 0.007 495231 1.56343 | 4.21809 | 0.0762 | 0.0807 | 0.19568 | 0.20732
HIFX+37 0.007 -620694 | 0.31324 | 0.09926 | 0.0310 | 0.1292 | 0.00547 | 0.02278
RPNI+42 0.007 -748870 | 1.30077 | 3.00283 | 0.1954 | 0.0056 | 0.38618 | 0.011
GATAI+9 0.007 -174700 | 0.17721 | 0.05796 | 0.0244 | 0.1801 | 0.00247 | 0.01825
FTL+45 0.007 -472242 | 2.34543 | 1.13042 | 0.0105 | 0.0347 | 0.0171 0.0565
HNRNPAI+S 0.007 -79184 0.62072 | 0.14759 | 0.0269 | 0.1430 | 0.00814 | 0.04327
BAX+5 0.007 -64141 0.33922 | 0.34778 | 0.0869 | 0.8016 | 0.02985 | 0.27531
KLF1-17 0.007 391727 0.92663 | 1.05760 | 0.0306 | 0.0399 | 0.03029 | 0.03947
KLFI1+38 0.007 -494947 1 0.94017 | 0.10774 | 0.0245 | 0.0221 | 0.0078 | 0.00704
POBPI-9 0.007 209234 0.34829 | 0.26011 | 0.0287 | 0.2729 | 0.00864 | 0.08213
BAX+18 0.007 -180250 | 0.21060 | 0.08354 | 0.0230 | 0.1326 | 0.00305 | 0.01758
DHPS-2 0.007 117640 0.44863 | 0.08694 | 0.4537 | 0.2908 | 0.08961 | 0.05743
FTL+21 0.007 -217186 | 1.01167 | 3.18092 | 0.0293 | 0.1127 | 0.05256 | 0.20217
FTL-7 0.007 132685 0.57710 | 0.32416 | 0.0246 | 0.1796 | 0.01064 | 0.07768
RNASEH24-11 | 0.007 206854 0.58941 | 0.63013 | 0.0900 | 0.0826 | 0.05485 | 0.05036
MYC-39 0.007 329673 0.84509 | 2.24627 | 0.3368 | 0.5292 | 0.46404 | 0.72917
MYC+1 0.007 -7084 0.29455 | 0.05912 | 1.0000 | 0.5887 | 0.13196 | 0.07769
PPPIRI154-21 | 0.007 279493 1.79277 | 1.48240 | 0.0788 | 0.1178 | 0.12846 | 0.19204
KLFI-7 0.007 104601 1.54032 | 1.80923 | 0.1705 | 0.3091 | 0.28463 | 0.51606
KLFI1+12 0.006 -192421 | 1.21784 | 1.64686 | 0.1140 | 0.2248 | 0.16145 | 0.31836
PPPIR154-17 | 0.006 234329 0.52055 | 0.18367 | 0.0796 | 0.1459 | 0.02461 | 0.0451
1TGA5-34 0.006 414966 0.58339 | 0.17164 | 0.0184 | 0.0271 | 0.00582 | 0.00858
BAX-22 0.006 271346 0.52491 | 0.07332 | 0.0098 | 0.0876 | 0.00192 | 0.01718
DNASE2+30 0.006 -331500 | 0.41749 | 0.12498 | 0.0141 | 0.0832 | 0.00322 | 0.019
C190rf43+30 0.006 -429104 | 1.64700 | 4.70519 | 0.0412 | 0.0462 | 0.11469 | 0.12861
C19orf43+31 0.006 -429916 | 1.14509 | 1.78199 | 0.0412 | 0.0462 | 0.05885 | 0.066
PRDX2+31 0.006 -392800 | 0.36439 | 0.06376 | 0.0280 | 0.0389 | 0.00427 | 0.00593
BAX+27 0.006 -273637 | 0.44682 | 0.23323 | 0.0170 | 0.0875 | 0.00549 | 0.02826
BAX-12 0.006 181370 0.59661 | 0.55840 | 0.0129 | 0.1465 | 0.00745 | 0.08456
BAX-14 0.006 222355 0.55067 | 0.14107 | 0.0133 | 0.1331 | 0.00371 | 0.03709
1TGAS5-45 0.006 717295 0.40247 | 0.17845 | 0.0112 | 0.0154 | 0.003 0.00413
PRDX2-4 0.006 41176 0.44079 | 0.07245 | 0.3831 | 0.5321 | 0.06846 | 0.09508
DNASE2+21 0.006 -281548 | 2.01447 | 4.08340 | 0.0162 | 0.1148 | 0.04646 | 0.32926
PLP2+31 0.006 -554116 | 0.57924 | 0.64418 | 0.0116 | 0.0925 | 0.00709 | 0.0565
DHPS+10 0.006 -154570 | 0.93136 | 0.41755 | 0.3992 | 0.4346 | 0.24894 | 0.27104
PPPIR154-35 | 0.006 475601 0.47939 | 0.18584 | 0.0422 | 0.0363 | 0.0126 | 0.01082
PRDX2+12 0.006 -214878 | 0.54225 | 0.48008 | 0.0475 | 0.0557 | 0.02424 | 0.02844
NUCBI1+34 0.006 -331534 | 0.40867 | 0.28981 | 0.0415 | 0.0424 | 0.01428 | 0.01458
CNBP+20 0.006 -264469 | 1.02100 | 1.42074 | 0.0441 | 0.0550 | 0.05311 | 0.06628
CNBP-66 0.006 988384 0.17428 | 0.21222 | 0.0138 | 0.0000 | 0.00265 | 0
NUCBI1+33 0.006 -315661 | 0.94949 | 0.29989 | 0.0304 | 0.0438 | 0.01622 | 0.02335
BAX-16 0.006 245592 0.74834 | 0.48732 | 0.0153 | 0.1260 | 0.00924 | 0.07609
PRDX2-5 0.005 44179 0.84767 | 0.13244 | 0.3349 | 0.3996 | 0.11221 | 0.13388
NUCBI-11 0.005 197944 0.57710 | 0.32416 | 0.0782 | 0.1609 | 0.03382 | 0.06958
PLP2+39 0.005 -677556 | 0.43617 | 0.09535 | 0.0074 | 0.0122 | 0.00151 | 0.00249
HIFX+22 0.005 -310583 | 0.89953 | 0.52608 | 0.0646 | 0.2834 | 0.04444 | 0.19496
FTL+27 0.005 -279568 | 0.22362 | 0.04796 | 0.0206 | 0.0883 | 0.00213 | 0.00914
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FUTI-41 0.005 420635 2.53815 | 2.46602 | 0.0418 | 0.0627 | 0.10458 | 0.15695
RAB7A4-55 0.005 924323 0.32579 | 0.04347 | 0.1065 | 0.0000 | 0.01267 | 0
PLP2+26 0.005 -469666 | 1.09049 | 0.78192 | 0.0110 | 0.1136 | 0.01016 | 0.10493
HIFX+33 0.005 -513462 | 0.23687 | 0.03434 | 0.0420 | 0.2480 | 0.00379 | 0.02237
CNBP-30 0.005 606075 0.42979 | 0.09549 | 0.0455 | 0.0028 | 0.00922 | 0.00057
SEC6141-18 0.005 331342 0.30134 | 0.14208 | 0.1173 | 0.2535 | 0.02427 | 0.05245
FTL+61 0.005 -632283 | 2.53815 | 2.46602 | 0.0096 | 0.0235 | 0.02402 | 0.05871
BCAT2-48 0.005 496499 0.30382 | 0.13339 | 0.0053 | 0.0065 | 0.00107 | 0.00131
HDAC6-28 0.005 480809 0.55764 | 0.21294 | 0.0467 | 0.0313 | 0.01609 | 0.01077
HDAC6+15 0.005 -288119 | 0.36722 | 0.22439 | 0.0509 | 0.1008 | 0.01461 | 0.02893
JUNB-16 0.005 288129 1.21784 | 1.64686 | 0.0094 | 0.0373 | 0.01331 | 0.05282
GATAI+27 0.005 -827427 | 0.31167 | 0.08448 | 0.0060 | 0.0000 | 0.00097 | 0
BAX+33 0.005 -309886 | 1.03345 | 0.32495 | 0.0234 | 0.0740 | 0.01356 | 0.0429
RPNI+54 0.005 -957918 | 0.67337 | 0.20649 | 0.1368 | 0.0000 | 0.05101 | O
HIFX-23 0.004 440521 0.35595 | 0.10144 | 0.0509 | 0.1412 | 0.00967 | 0.02684
HIFX+38 0.004 -626113 | 0.24938 | 0.06897 | 0.0242 | 0.1292 | 0.00317 | 0.01694
HNRNPAI1+29 | 0.004 -578718 | 0.40247 | 0.17845 | 0.0078 | 0.0188 | 0.00209 | 0.00504
NUCBI-25 0.004 326156 0.52491 | 0.07332 | 0.0340 | 0.0764 | 0.00667 | 0.01499
BAX+52 0.004 -555036 | 1.17217 | 2.28192 | 0.0079 | 0.0299 | 0.01292 | 0.04885
BAX+51 0.004 -554611 | 1.28275 | 1.87531 | 0.0055 | 0.0299 | 0.00853 | 0.04632
GATAI-10 0.004 130796 1.23891 | 0.67316 | 0.0633 | 0.7337 | 0.05781 | 0.67004
NFE2-7 0.004 84708 0.84221 | 0.37169 | 0.0351 | 0.3859 | 0.01964 | 0.21589
NFE2-6 0.004 83893 1.22745 | 0.89480 | 0.0351 | 0.3859 | 0.03679 | 0.40439
FUTI-24 0.004 251399 2.11845 | 0.89741 | 0.1023 | 0.1265 | 0.14105 | 0.17437
RAD234-17 0.004 209892 1.57147 | 0.72808 | 0.2776 | 0.1724 | 0.29694 | 0.18441
MYC-41 0.004 342081 0.50216 | 0.62245 | 0.2762 | 0.5201 | 0.15442 | 0.29076
MYC-42 0.004 342366 0.46963 | 0.58390 | 0.2762 | 0.5201 | 0.14463 | 0.27234
FTL+38 0.004 -396793 | 0.40867 | 0.28981 | 0.0061 | 0.0360 | 0.0021 0.01238
MYC-63 0.004 820807 0.89798 | 3.11875 | 0.1476 | 0.0082 | 0.24701 | 0.01372
NUCBI1+11 0.004 -104518 | 1.37925 | 0.61585 | 0.1702 | 0.5847 | 0.15686 | 0.53885
ITGA5-29 0.004 257398 0.61744 | 1.26844 | 0.0188 | 0.0414 | 0.01664 | 0.03661
COPZI1+3 0.004 -30720 1.39090 | 2.59115 | 1.0000 | 0.9168 | 1.89843 | 1.74042
RAD234-30 0.004 302182 0.28100 | 0.04579 | 0.1613 | 0.0853 | 0.0183 0.00968
NFE2-13 0.004 105033 0.96435 | 0.29576 | 0.0123 | 0.0825 | 0.00657 | 0.04408
NUCBI1+24 0.004 -218827 | 0.44682 | 0.23323 | 0.0572 | 0.1010 | 0.01847 | 0.0326
FUTI-38 0.004 408567 0.27203 | 0.05796 | 0.0414 | 0.0627 | 0.0052 | 0.00788
HDAC6+5 0.004 -99845 1.09049 | 0.78192 | 0.2859 | 0.6350 | 0.264 0.58636
NUCB1+37 0.004 -346060 | 0.78293 | 0.11593 | 0.0361 | 0.0389 | 0.01088 | 0.01171
HDAC6+11 0.004 -190142 | 0.17721 | 0.05796 | 0.1099 | 0.1782 | 0.01114 | 0.01806
NUCBI+18 0.004 -162493 | 1.24833 | 0.99768 | 0.0908 | 0.1424 | 0.10133 | 0.15888
KLFI1+36 0.004 -390959 | 0.40417 | 0.00739 | 0.0241 | 0.0523 | 0.00132 | 0.00286
JUNB-24 0.004 371574 2.01447 | 4.08340 | 0.0054 | 0.0305 | 0.01549 | 0.08757
RAD234-5 0.003 67654 0.58941 | 0.63013 | 0.4000 | 0.3825 | 0.24377 | 0.23313
DHPS+31 0.003 -481182 | 2.01447 | 4.08340 | 0.0673 | 0.0928 | 0.19302 | 0.26616
FUTI+35 0.003 -446791 | 0.74834 | 0.48732 | 0.0802 | 0.0322 | 0.04843 | 0.01945
KLFI-13 0.003 322956 0.44863 | 0.08694 | 0.0418 | 0.0662 | 0.00826 | 0.01307
NUCBI1+17 0.003 -151927 | 1.01167 | 3.18092 | 0.1026 | 0.1433 | 0.18405 | 0.25706
GATAI+13 0.003 -272677 | 0.36722 | 0.22439 | 0.0164 | 0.1020 | 0.00471 | 0.02929
BAX+1 0.003 -3570 0.55352 | 0.68700 | 1.0000 | 1.0000 | 0.61666 | 0.61666
GATAI+19 0.003 -334672 ] 0.19962 | 0.09252 | 0.0106 | 0.0169 | 0.00144 | 0.0023
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MYC-27 0.003 256859 0.40909 | 0.22779 | 0.2746 | 0.6129 | 0.08383 | 0.18709
MYC-28 0.003 257233 0.42747 | 0.16896 | 0.2746 | 0.6129 | 0.0738 | 0.16471
COPZI1+34 0.003 -623118 | 0.40247 | 0.17845 | 0.0444 | 0.0107 | 0.0119 | 0.00286
GATAI+10 0.003 -194926 | 0.49785 | 0.77018 | 0.0236 | 0.1801 | 0.01461 | 0.11152
BAX+30 0.003 -293751 | 1.10066 | 1.72598 | 0.0234 | 0.0794 | 0.03225 | 0.10944
KLFI-5 0.003 97172 2.06351 | 1.02080 | 0.1883 | 0.3541 | 0.27329 | 0.51397
KLFI1+33 0.003 -374049 | 0.42462 | 0.45928 | 0.0317 | 0.0523 | 0.014 0.02311
CNBP-46 0.003 757478 0.75991 | 0.86901 | 0.0196 | 0.0010 | 0.01593 | 0.00081
MYC-33 0.003 299241 0.60734 | 1.08238 | 0.3375 | 0.5736 | 0.27364 | 0.46504
BCAT2-4 0.003 30107 1.44373 | 2.77330 | 0.0813 | 0.2472 | 0.16268 | 0.49457
DHPS+18 0.003 -331580 | 0.58941 | 0.63013 | 0.0636 | 0.1323 | 0.03876 | 0.08063
FTL+60 0.003 -631242 | 1.50949 | 2.18925 | 0.0096 | 0.0235 | 0.01745 | 0.04266
COPZI1+19 0.002 -165731 | 0.58965 | 0.20859 | 0.0951 | 0.0641 | 0.03335 | 0.02248
NUCBI+12 0.002 -111726 | 0.55020 | 0.04347 | 0.1773 | 0.3766 | 0.02742 | 0.05824
CNBP-42 0.002 700634 1.19538 | 2.19563 | 0.0403 | 0.0010 | 0.06529 | 0.00162
HDAC6+25 0.002 -718596 | 0.21991 | 0.04796 | 0.0200 | 0.0000 | 0.00205 | 0
HIFX+6 0.002 -67203 0.37017 | 0.05796 | 0.1960 | 0.5594 | 0.02871 | 0.08194
MYC-62 0.002 819191 0.57899 | 1.43016 | 0.1476 | 0.0082 | 0.13431 | 0.00746
PLP2+11 0.002 -210089 | 1.09968 | 1.04021 | 0.0316 | 0.3215 | 0.0338 | 0.34389
ITGAS+1 0.002 -4129 0.49272 | 0.33894 | 1.0000 | 1.0000 | 0.40865 | 0.40865
PRDX2+8 0.002 -176115 | 0.69199 | 0.18309 | 0.0537 | 0.0605 | 0.01911 | 0.02155
LYLI+19 0.002 -174182 | 0.53624 | 0.07245 | 0.0147 | 0.2081 | 0.0029 | 0.04101
FUTI+10 0.002 -89238 0.50052 | 0.18737 | 0.1688 | 0.4179 | 0.05169 | 0.12796
BAX+13 0.002 -142445 | 1.24868 | 0.69823 | 0.0402 | 0.5264 | 0.03754 | 0.49149
NFE2-11 0.002 99532 0.62072 | 0.14759 | 0.0140 | 0.0926 | 0.00424 | 0.02804
FUTI-16 0.002 164524 1.19877 | 0.41581 | 0.1311 | 0.1750 | 0.09256 | 0.12358
BAX+56 0.002 -603390 | 0.50725 | 0.19186 | 0.0066 | 0.0232 | 0.00206 | 0.00725
HIFX-48 0.002 811129 0.71928 | 1.40733 | 0.0187 | 0.0000 | 0.01881 | 0
ITGA5-40 0.002 610035 0.36898 | 0.13411 | 0.0093 | 0.0174 | 0.00207 | 0.00386
FUTI+46 0.002 -594332 | 0.47939 | 0.18584 | 0.0353 | 0.0144 | 0.01054 | 0.00431
JUNB-40 0.002 486667 0.40417 | 0.00739 | 0.0015 | 0.0133 | 0.00008 | 0.00073
RPNI+27 0.002 -561116 | 0.68357 | 0.47203 | 0.1752 | 0.0424 | 0.09952 | 0.02408
DNASE2+12 0.002 -180040 | 0.66756 | 0.30894 | 0.0328 | 0.1982 | 0.0149 | 0.08999
BCAT2+2 0.002 -8605 0.28128 | 0.05854 | 0.7369 | 0.9289 | 0.09456 | 0.1192
GATAI+3 0.002 -84403 1.09049 | 0.78192 | 0.0721 | 0.6415 | 0.06658 | 0.59233
NFE2-16 0.002 139169 0.61744 | 1.26844 | 0.0134 | 0.0701 | 0.01186 | 0.06201
COPZI1+9 0.002 -108760 | 0.84221 | 0.37169 | 0.3812 | 0.3723 | 0.21328 | 0.20828
COPZI1+8 0.002 -107945 | 1.22745 | 0.89480 | 0.3812 | 0.3723 | 0.3995 | 0.39014
NUCBI1+40 0.002 -397788 | 2.11845 | 0.89741 | 0.0474 | 0.0382 | 0.06536 | 0.05267
MYC-11 0.002 123921 1.06942 | 0.70758 | 0.4838 | 0.8226 | 0.42085 | 0.7156
RAD234-10 0.002 133811 1.21784 | 1.64686 | 0.5576 | 0.3128 | 0.78967 | 0.44299
COPZI1+6 0.002 -97536 0.49767 | 0.19352 | 0.4001 | 0.4106 | 0.12417 | 0.12744
1TGA5-30 0.002 259908 0.58965 | 0.20859 | 0.0179 | 0.0414 | 0.00628 | 0.01451
RNASEH24-28 | 0.002 365901 0.46950 | 0.20896 | 0.0385 | 0.0609 | 0.01206 | 0.01909
DNASE2-16 0.001 386045 0.92663 | 1.05760 | 0.0174 | 0.0348 | 0.01723 | 0.03442
ITGA5-23 0.001 211288 0.52508 | 0.10462 | 0.0269 | 0.0462 | 0.0063 0.01083
RAD234-13 0.001 152228 2.01475 | 1.09289 | 0.7442 | 0.2886 | 1.1043 0.4283
RAD234-14 0.001 152577 1.97102 | 1.45559 | 0.7442 | 0.2886 | 1.26053 | 0.48889
HNRNPAI+21 | 0.001 -330817 | 0.77052 | 0.31684 | 0.0148 | 0.0350 | 0.00731 | 0.01728
RPNI-16 0.001 155191 0.83051 | 0.91465 | 0.4546 | 0.3642 | 0.39621 | 0.31739
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MYC-44 0.001 391945 0.34609 | 0.18186 | 0.2044 | 0.4888 | 0.05128 | 0.12263
CALR+7 0.001 -148568 | 2.06351 | 1.02080 | 0.2332 | 0.2588 | 0.33846 | 0.37566
MYC+5 0.001 -557379 ] 0.16256 | 0.04347 | 0.0862 | 0.1294 | 0.00725 | 0.01088
ITGAS+15 0.001 -340672 | 0.17452 | 0.03927 | 0.0081 | 0.0036 | 0.00067 | 0.0003
BAX-26 0.001 384219 0.92898 | 0.30619 | 0.0097 | 0.0460 | 0.00517 | 0.02453
CNBP-43 0.001 726689 0.37526 | 0.08151 | 0.0119 | 0.0010 | 0.00208 | 0.00017
POBPI-34 0.001 986534 0.27617 | 0.10144 | 0.0069 | 0.0000 | 0.00115 | 0
JUNB-19 0.001 306546 2.01475 | 1.09289 | 0.0072 | 0.0362 | 0.01068 | 0.05377
JUNB-20 0.001 306895 1.97102 | 1.45559 | 0.0072 | 0.0362 | 0.0122 | 0.06137
BAX+43 0.001 -452598 | 2.11845 | 0.89741 | 0.0082 | 0.0349 | 0.01131 | 0.04817
FTL+48 0.001 -540384 | 0.64064 | 2.21917 | 0.0053 | 0.0302 | 0.00632 | 0.03601
WDR830S-5 0.001 147462 0.35832 | 0.07245 | 0.6808 | 0.5948 | 0.10969 | 0.09584
NFE2+28 0.001 -458901 | 0.17452 | 0.03927 | 0.0027 | 0.0022 | 0.00022 | 0.00018
HBEI-14 0.001 377956 0.24473 | 0.14462 | 0.0109 | 0.1401 | 0.00205 | 0.02635
RNASEH2A4+13 | 0.001 -311137 | 0.92663 | 1.05760 | 0.0749 | 0.0511 | 0.07415 | 0.05059
SEC6141-22 0.001 357879 1.19535 | 2.40639 | 0.1339 | 0.1702 | 0.2271 0.28861
RPNI-49 0.001 639499 0.35799 | 0.09847 | 0.1677 | 0.0000 | 0.03149 | 0
NUCBI1+7 0.001 -57151 0.50052 | 0.18737 | 0.2748 | 0.7985 | 0.08415 | 0.24454
FUTI+45 0.001 -585418 | 0.92898 | 0.30619 | 0.0573 | 0.0144 | 0.03056 | 0.0077
CNBP-59 0.001 838582 0.34822 | 0.21396 | 0.0366 | 0.0010 | 0.00999 | 0.00027
FTL-1 0.001 10962 0.55502 | 0.71519 | 0.3505 | 0.7330 | 0.22083 | 0.46179
NUCBI-18 0.001 299002 0.44964 | 0.52333 | 0.0559 | 0.1150 | 0.02712 | 0.05577
KLFI1+2] 0.001 -276676 | 1.64700 | 4.70519 | 0.0367 | 0.1346 | 0.10216 | 0.37479
KLFI1+22 0.001 -277488 | 1.14509 | 1.78199 | 0.0367 | 0.1346 | 0.05243 | 0.19232
RAB7A+23 0.001 -299646 | 0.75991 | 0.86901 | 0.1531 | 0.2532 | 0.12441 | 0.20576
RAB7A+36 0.001 -380750 | 0.34822 | 0.21396 | 0.2613 | 0.2107 | 0.07132 | 0.05752
C19orf43+14 0.001 -248996 | 0.56166 | 0.19686 | 0.0581 | 0.0692 | 0.01932 | 0.02301
RAD234-31 0.001 315439 0.42462 | 0.45928 | 0.1277 | 0.0741 | 0.05639 | 0.03272
NUCBI1+53 0.001 -548580 | 0.50725 | 0.19186 | 0.0286 | 0.0253 | 0.00892 | 0.00788
PPPIRI154+14 | 0.001 -151587 | 1.98425 | 1.91436 | 0.1050 | 0.1574 | 0.20464 | 0.30671
BAX-27 0.000 393133 0.47939 | 0.18584 | 0.0057 | 0.0460 | 0.0017 | 0.01373
GATAI-25 0.000 389064 0.77354 ] 0.38502 | 0.0154 | 0.1127 | 0.0084 | 0.06149
PQBPI-14 0.000 269523 1.02138 | 4.76091 | 0.0322 | 0.1527 | 0.07101 | 0.33673
BAX+55 0.000 -600186 | 0.40442 | 0.52275 | 0.0066 | 0.0256 | 0.00303 | 0.01177
BCAT2-9 0.000 90259 1.98425 | 1.91436 | 0.0305 | 0.1637 | 0.05944 | 0.31905
SEC6141-32 0.000 430965 1.19538 | 2.19563 | 0.1177 | 0.1702 | 0.19068 | 0.27568
RPNI-38 0.000 384197 0.14807 | 0.01891 | 0.3327 | 0.1903 | 0.0176 | 0.01007
DNASE2+33 0.000 -366474 | 0.28100 | 0.04579 | 0.0118 | 0.0510 | 0.00134 | 0.00579
HNRNPAI-30 0.000 468689 0.18359 | 0.01761 | 0.0054 | 0.0030 | 0.00031 | 0.00017
COPZI-11 0.000 92357 0.75465 | 2.92509 | 0.1672 | 0.0592 | 0.24842 | 0.08796
PRDX2+5 0.000 -106832 | 0.52492 | 0.16440 | 0.1527 | 0.1147 | 0.04486 | 0.03369
RAD234-7 0.000 88430 0.47531 | 0.18715 | 0.4021 | 0.3702 | 0.11993 | 0.1104
KLFI1+24 0.000 -285311 | 0.46950 | 0.20896 | 0.0492 | 0.1322 | 0.01541 | 0.04142
BCAT2+18 0.000 -227789 | 0.27495 | 0.01449 | 0.0398 | 0.0763 | 0.00251 | 0.00482
DHPS+22 0.000 -379674 | 0.66756 | 0.30894 | 0.0882 | 0.1214 | 0.04005 | 0.05513
NUCBI1+20 0.000 -185781 | 2.33109 | 0.51217 | 0.0863 | 0.1132 | 0.0943 0.12373
NUCBI1+54 0.000 -554956 | 0.27203 | 0.05796 | 0.0222 | 0.0253 | 0.00279 | 0.00317
NUCBI1+59 0.000 -590530 | 0.73027 | 0.07992 | 0.0219 | 0.0130 | 0.00529 | 0.00315
FTL+54 0.000 -566420 | 1.76294 | 1.66049 | 0.0078 | 0.0302 | 0.01335 | 0.05167
ITGA5-6 0.000 48834 1.03165 | 0.28873 | 0.1052 | 0.1475 | 0.05741 | 0.08052
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SEC6141-13 0.000 287328 0.39863 | 0.29366 | 0.1359 | 0.2684 | 0.0465 | 0.09184
BAX+21 0.000 -217303 | 1.24833 | 0.99768 | 0.0195 | 0.1108 | 0.02176 | 0.12369
ITGAS-15 -0.001 130751 1.09507 | 0.92248 | 0.0439 | 0.0581 | 0.04412 | 0.05836
HBEI+13 -0.001 -206259 | 0.36947 | 0.35647 | 0.0158 | 0.2006 | 0.00573 | 0.07279
MYC-32 -0.001 280590 0.46682 | 0.49797 | 0.3017 | 0.5932 | 0.14546 | 0.28602
SEC61A41-44 -0.001 525524 0.42979 | 0.09549 | 0.0983 | 0.0658 | 0.01991 | 0.01333
HNRNPAI-9 -0.001 80339 0.75194 | 0.48326 | 0.1103 | 0.6400 | 0.06649 | 0.38578
NUCBI-13 -0.001 233201 0.80074 | 0.24431 | 0.0635 | 0.1415 | 0.02809 | 0.0626
NUCBI-14 -0.001 233660 0.86882 | 0.22779 | 0.0635 | 0.1404 | 0.02825 | 0.06245
CNBP+42 -0.001 -645772 | 0.23687 | 0.03434 | 0.0330 | 0.0360 | 0.00298 | 0.00325
PPPIRI154-31 | -0.001 429040 0.46712 | 0.23185 | 0.0463 | 0.0430 | 0.01524 | 0.01415
HBEI-2 -0.001 11386 0.93048 | 0.77895 | 0.2284 | 0.9821 | 0.19445 | 0.83611
HIFX-39 -0.001 738385 0.42979 | 0.09549 | 0.0211 | 0.0000 | 0.00427 | 0
RNASEH24-9 -0.001 177158 0.56166 | 0.19686 | 0.0908 | 0.0910 | 0.03019 | 0.03027
BCAT2-3 -0.001 26283 0.54594 | 0.41313 | 0.0813 | 0.4708 | 0.03861 | 0.22359
FTL+24 -0.001 -251040 | 2.33109 | 0.51217 | 0.0206 | 0.0995 | 0.02251 | 0.10872
KLFI1+4 -0.001 -90822 0.69199 | 0.18309 | 0.1185 | 0.3360 | 0.04218 | 0.1196
RPNI-31 -0.001 267166 0.30134 | 0.14208 | 0.3118 | 0.2996 | 0.06452 | 0.06199
BCAT2+19 -0.001 -262999 | 0.93844 | 0.49007 | 0.0268 | 0.0658 | 0.01817 | 0.04465
MYC-25 -0.001 244314 0.37531 | 0.44762 | 0.3069 | 0.6242 | 0.12579 | 0.25584
RAD234+6 -0.001 -130483 | 0.37844 | 0.18113 | 0.4445 | 0.2785 | 0.11638 | 0.07292
PRDX2-15 -0.002 599441 0.17898 | 0.00000 | 0.0371 | 0.0097 | 0 0
PRDX2+16 -0.002 277714 | 1.21784 | 1.64686 | 0.0640 | 0.0522 | 0.09064 | 0.07397
NFE2+18 -0.002 -226245 | 0.28851 | 0.09796 | 0.0058 | 0.0240 | 0.00098 | 0.00403
CNBP+40 -0.002 -636775 | 0.25756 | 0.17360 | 0.0205 | 0.0360 | 0.00433 | 0.00761
NUCBI-8 -0.002 138803 0.27495 | 0.01449 | 0.1142 | 0.2094 | 0.00721 | 0.01322
BAX+32 -0.002 -302082 | 0.45173 | 0.24388 | 0.0183 | 0.0764 | 0.00607 | 0.02536
RAD234-33 -0.002 331529 0.53624 | 0.07245 | 0.0930 | 0.0741 | 0.01833 | 0.01461
NUCBI-30 -0.002 447943 0.47939 | 0.18584 | 0.0386 | 0.0396 | 0.01152 | 0.01181
POBPI-11 -0.002 250978 1.06554 | 5.17599 | 0.0223 | 0.1664 | 0.05237 | 0.3907
CALR-47 -0.002 644635 0.24931 | 0.01449 | 0.0524 | 0.0306 | 0.00315 | 0.00184
KLFI1+39 -0.002 -509613 | 0.73862 | 0.42907 | 0.0203 | 0.0221 | 0.01143 | 0.01246
RPNI1+43 -0.002 -763074 | 1.21513 | 2.14621 | 0.1057 | 0.0056 | 0.1707 | 0.00899
HNRNPAI1+19 | -0.002 -291395 | 0.48203 | 0.19222 | 0.0337 | 0.0518 | 0.01026 | 0.01578
HNRNPAI+11 | -0.002 -88967 0.81280 | 0.10404 | 0.0236 | 0.1252 | 0.00686 | 0.03641
SEC61A41-16 -0.002 301856 0.29986 | 0.29010 | 0.1474 | 0.2535 | 0.04347 | 0.07477
RPNI+25 -0.002 -469817 | 0.79677 | 0.96646 | 0.2014 | 0.0917 | 0.17673 | 0.08047
KLFI1+31 -0.002 -347567 | 0.59250 | 0.37270 | 0.0322 | 0.0745 | 0.01513 | 0.03501
PRDX2-14 -0.003 389903 0.39720 | 0.24446 | 0.0328 | 0.0342 | 0.01022 | 0.01066
RPNI+36 -0.003 -678000 | 0.34007 | 0.01449 | 0.1949 | 0.0056 | 0.01368 | 0.00039
HIFX+23 -0.003 -334181 | 0.32579 | 0.04347 | 0.0550 | 0.2730 | 0.00655 | 0.03249
NFE2+15 -0.003 -131543 | 1.21853 | 0.77576 | 0.0177 | 0.0427 | 0.01721 | 0.04155
HDAC6+20 -0.003 -314354 | 0.68815 | 1.25076 | 0.0468 | 0.0164 | 0.04342 | 0.01522
NUCBI-9 -0.003 174013 0.93844 | 0.49007 | 0.0728 | 0.1855 | 0.04937 | 0.12582
KLFI1+8 -0.003 -129585 | 0.54225 | 0.48008 | 0.1031 | 0.2768 | 0.0526 | 0.14121
RNASEH24-43 | -0.003 590203 0.73862 | 0.42907 | 0.0180 | 0.0026 | 0.01013 | 0.00144
COPZI1-21 -0.003 333750 0.33027 | 0.06187 | 0.0180 | 0.0061 | 0.00257 | 0.00087
COPZ1+22 -0.003 -318960 | 0.65386 | 0.09129 | 0.1466 | 0.0393 | 0.03582 | 0.00961
BAX-19 -0.003 259160 0.32933 | 0.05796 | 0.0118 | 0.1045 | 0.00163 | 0.01444
SEC61A41+7 -0.003 -350952 | 0.44721 | 0.55405 | 0.2850 | 0.3565 | 0.14186 | 0.17746
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DHPS+21 -0.003 -369952 | 0.89935 | 0.11107 | 0.0878 | 0.1214 | 0.02775 | 0.03837
RNASEH24-39 | -0.003 470729 0.53624 | 0.07245 | 0.0213 | 0.0253 | 0.0042 | 0.00499
RNASEH24-2 -0.003 26086 0.96819 | 0.11339 | 1.0000 | 0.9328 | 0.33133 | 0.30907
FUTI-17 -0.003 169272 0.94949 | 0.29989 | 0.0934 | 0.1643 | 0.04984 | 0.08765
DNASE2-12 -0.003 317274 0.44863 | 0.08694 | 0.0144 | 0.0566 | 0.00284 | 0.01117
NUCBI-26 -0.003 401382 0.46712 | 0.23185 | 0.0295 | 0.0463 | 0.00971 | 0.01523
HIFX-31 -0.003 552083 0.38004 | 0.05470 | 0.0445 | 0.0119 | 0.00642 | 0.00171
RPNI-55 -0.003 949460 0.44721 | 0.55405 | 0.0913 | 0.0000 | 0.04545 | 0
GATAI-21 -0.003 368866 1.33451 | 2.70881 | 0.0224 | 0.1349 | 0.04259 | 0.25642
GATAI-22 -0.003 369776 1.58651 | 2.22540 | 0.0224 | 0.1349 | 0.04209 | 0.25341
RNASEH24-5 -0.003 102129 0.52492 | 0.16440 | 0.2106 | 0.1676 | 0.06187 | 0.04924
NUCBI1+43 -0.003 -437528 | 0.40601 | 0.07876 | 0.0357 | 0.0361 | 0.00638 | 0.00646
DNASE2+9 -0.003 -135267 | 0.54225 | 0.48008 | 0.0369 | 0.2273 | 0.01883 | 0.11595
GATAI-26 -0.003 391105 0.59225 | 0.30952 | 0.0154 | 0.1127 | 0.00659 | 0.04824
ITGAS5+9 -0.004 -184100 | 0.27330 | 0.07245 | 0.0150 | 0.0253 | 0.00211 | 0.00356
DNASE2+8 -0.004 -131946 | 0.58941 | 0.63013 | 0.0448 | 0.2273 | 0.0273 0.1385
BAX+34 -0.004 -345908 | 0.46485 | 0.11093 | 0.0101 | 0.0392 | 0.00229 | 0.00891
HNRNPAI1+27 | -0.004 -533911 | 0.62162 | 0.07419 | 0.0095 | 0.0236 | 0.00204 | 0.00508
BCAT2-39 -0.004 411240 1.17217 | 2.28192 | 0.0066 | 0.0228 | 0.01079 | 0.03734
BCAT2-38 -0.004 410815 1.28275 | 1.87531 | 0.0050 | 0.0228 | 0.00775 | 0.03541
RNASEH24-12 | -0.004 210175 0.54225 | 0.48008 | 0.0818 | 0.0826 | 0.04174 | 0.04216
NUCBI+51 -0.004 -514672 | 0.25824 | 0.20033 | 0.0198 | 0.0279 | 0.0045 | 0.00635
PLP2+28 -0.004 -523375 1 0.23690 | 0.04347 | 0.0151 | 0.1014 | 0.00153 | 0.01029
C190rf43+28 -0.004 -420930 | 1.57147 | 0.72808 | 0.0360 | 0.0462 | 0.03851 | 0.04942
CALR+13 -0.004 -221503 | 0.48445 | 0.17635 | 0.2345 | 0.1305 | 0.06854 | 0.03813
NFE2-20 -0.004 294908 0.65386 | 0.09129 | 0.0172 | 0.0416 | 0.0042 | 0.01016
PPPIR154-32 | -0.004 455699 0.30727 | 0.20287 | 0.0467 | 0.0363 | 0.01166 | 0.00905
MYC-51 -0.004 515886 0.18333 | 0.14382 | 0.2331 | 0.2278 | 0.03785 | 0.037
PRDX2+19 -0.004 -296131 | 2.01475 | 1.09289 | 0.0683 | 0.0506 | 0.10135 | 0.07513
PRDX2+20 -0.004 -296480 | 1.97102 | 1.45559 | 0.0683 | 0.0506 | 0.11569 | 0.08576
BCAT2-10 -0.004 96795 2.33109 | 0.51217 | 0.0305 | 0.1583 | 0.03333 | 0.17297
RPNI+47 -0.004 -839517 | 0.57086 | 0.25735 | 0.1850 | 0.0056 | 0.07091 | 0.00213
FTL+59 -0.004 -625755 | 0.44254 | 0.08694 | 0.0071 | 0.0235 | 0.00139 | 0.0046
DHPS+60 -0.004 -901347 | 0.24931 | 0.01449 | 0.0374 | 0.0000 | 0.00225 | O
PRDX2+24 -0.004 -361159 | 2.01447 | 4.08340 | 0.0416 | 0.0416 | 0.11931 | 0.11922
FUTI+41 -0.004 -472545 1 0.52491 | 0.07332 | 0.0540 | 0.0233 | 0.01059 | 0.00458
BAX+46 -0.004 -492338 | 0.40601 | 0.07876 | 0.0061 | 0.0330 | 0.00109 | 0.00591
COPZI-23 -0.004 377299 0.18028 | 0.01449 | 0.0212 | 0.0041 | 0.00108 | 0.00021
COPZI+15 -0.004 -129085 | 0.96435 | 0.29576 | 0.1512 | 0.0768 | 0.08075 | 0.041
POBPI-30 -0.004 942943 0.50896 | 0.12085 | 0.0070 | 0.0000 | 0.00174 | 0
RNASEH24-13 | -0.004 227630 0.47531 | 0.18715 | 0.0691 | 0.0783 | 0.02061 | 0.02335
C190rf43+36 -0.005 -459935 ] 0.36439 | 0.06376 | 0.0302 | 0.0421 | 0.0046 | 0.00641
DHPS+46 -0.005 -595455 | 0.53624 | 0.07245 | 0.0444 | 0.0450 | 0.00875 | 0.00888
RAD234-4 -0.005 39628 1.06616 | 0.83749 | 0.4866 | 0.4320 | 0.4598 | 0.40821
FUTI1+8 -0.005 -66008 0.28128 | 0.05854 | 0.2342 | 0.5454 | 0.03005 | 0.06999
SEC6141-46 -0.005 533125 0.57953 | 0.85278 | 0.0886 | 0.0360 | 0.06229 | 0.02528
MYC-17 -0.005 181596 1.04319 | 1.09535 | 0.4296 | 0.7417 | 0.45922 | 0.79284
ITGAS5-21 -0.005 204388 1.07779 | 0.29604 | 0.0400 | 0.0488 | 0.02259 | 0.02755
SEC6141-57 -0.005 793622 0.92893 | 0.50102 | 0.0554 | 0.0000 | 0.03779 | 0
PRDX2+35 -0.005 -432860 | 0.59250 | 0.37270 | 0.0260 | 0.0257 | 0.01222 | 0.01209
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MYC-45 -0.005 394095 0.24649 | 0.07245 | 0.2084 | 0.4888 | 0.02785 | 0.06532
BAX-3 -0.005 28804 0.33213 | 0.13027 | 0.0644 | 0.3596 | 0.0134 | 0.0748
KLFI-11 -0.005 170107 0.48445 | 0.17635 | 0.0953 | 0.1344 | 0.02786 | 0.03927
RAD234-8 -0.005 106026 0.89935 | 0.11107 | 0.3877 | 0.3449 | 0.12253 | 0.10901
HIFX+39 -0.005 -732674 | 0.31343 | 0.08694 | 0.0512 | 0.1111 | 0.00845 | 0.01834
RPNI+40 -0.005 -732604 | 0.37017 | 0.05796 | 0.1058 | 0.0056 | 0.0155 | 0.00082
KLFI1+17 -0.005 -217467 | 091245 | 0.91559 | 0.0943 | 0.1511 | 0.08619 | 0.13814
MYC-29 -0.005 266606 0.42830 | 0.89205 | 0.2978 | 0.6085 | 0.18407 | 0.37612
MYC-18 -0.005 190252 0.86550 | 0.96704 | 0.4243 | 0.7283 | 0.38818 | 0.66632
BCAT2-44 -0.005 465970 0.27203 | 0.05796 | 0.0056 | 0.0123 | 0.0007 | 0.00154
CNBP+31 -0.005 -442893 | 0.89953 | 0.52608 | 0.0385 | 0.0466 | 0.02648 | 0.03203
HIFX-13 -0.005 214340 0.26525 | 0.29445 | 0.0714 | 0.3489 | 0.01995 | 0.09751
RAD234-3 -0.006 37958 0.56166 | 0.19686 | 0.5955 | 0.4320 | 0.19801 | 0.14365
HDAC6-33 -0.006 871638 0.18626 | 0.04347 | 0.0555 | 0.0000 | 0.00499 | 0
HIFX-56 -0.006 891447 0.66256 | 1.43443 | 0.0202 | 0.0000 | 0.01969 | 0
ITGAS5-37 -0.006 469394 0.77052 | 0.31684 | 0.0180 | 0.0253 | 0.00889 | 0.01248
JUNB-15 -0.006 270066 0.66756 | 0.30894 | 0.0083 | 0.0373 | 0.00377 | 0.01694
NUCBI1+49 -0.006 -500226 | 1.17217 | 2.28192 | 0.0398 | 0.0326 | 0.06509 | 0.05332
NUCBI1+48 -0.006 -499801 | 1.28275 | 1.87531 | 0.0360 | 0.0326 | 0.05584 | 0.05056
ITGA5-8 -0.006 58238 0.75194 | 0.48326 | 0.0736 | 0.0918 | 0.04437 | 0.05536
RPNI+28 -0.006 -575735 | 0.48966 | 0.29923 | 0.2584 | 0.0424 | 0.09891 | 0.01623
BAX+14 -0.006 -159328 | 1.37925 | 0.61585 | 0.0389 | 0.5022 | 0.03585 | 0.46282
RAD234+15 -0.006 -381566 | 0.44863 | 0.08694 | 0.0782 | 0.0637 | 0.01544 | 0.01259
FTL+34 -0.006 -320335 | 1.03345 | 0.32495 | 0.0342 | 0.0746 | 0.01982 | 0.04321
PRDX2+10 -0.006 -183531 | 1.06616 | 0.83749 | 0.0706 | 0.0605 | 0.06671 | 0.0572
C19orf43-7 -0.006 212586 0.35832 | 0.07245 | 0.0704 | 0.0942 | 0.01134 | 0.01518
RPNI-15 -0.006 153099 1.16700 | 1.31097 | 0.4546 | 0.3642 | 0.56229 | 0.45043
PPPIRI5A+4 -0.006 -52723 0.28128 | 0.05854 | 0.2538 | 0.7096 | 0.03257 | 0.09106
PLP2-19 -0.006 697109 0.28903 | 0.73700 | 0.0058 | 0.0245 | 0.00268 | 0.01131
BCAT2+9 -0.006 -79655 0.33922 | 0.34778 | 0.0395 | 0.3047 | 0.01357 | 0.10464
WDR8305+19 | -0.006 -347137 | 0.54225 | 0.48008 | 0.0704 | 0.1460 | 0.03592 | 0.07451
HIFX+20 -0.006 -292517 | 0.67337 | 0.20649 | 0.1134 | 0.2892 | 0.04229 | 0.10783
RPNI+14 -0.006 -365133 | 0.39553 | 0.45501 | 0.2880 | 0.1230 | 0.12218 | 0.05217
BCAT2+40 -0.006 -536929 | 0.47939 | 0.18584 | 0.0074 | 0.0108 | 0.00221 | 0.00322
C19orf43+21 -0.006 -344849 | 1.21784 | 1.64686 | 0.0507 | 0.0609 | 0.0718 | 0.0862
C19orf43+18 -0.006 -299468 | 0.47531 | 0.18715 | 0.0623 | 0.0609 | 0.01858 | 0.01815
KLFI1+7 -0.006 -126264 | 0.58941 | 0.63013 | 0.1229 | 0.2768 | 0.0749 | 0.16867
ITGAS+7 -0.006 -160642 | 0.41537 | 0.13629 | 0.0194 | 0.0393 | 0.00462 | 0.00934
NUCBI+8 -0.006 -69771 0.37271 | 0.03840 | 0.1634 | 0.6366 | 0.01955 | 0.07616
MYC-5 -0.006 40772 0.21332 | 0.15940 | 0.5770 | 0.9800 | 0.1064 | 0.18071
RAB7A+49 -0.006 -649056 | 1.49586 | 2.11875 | 0.2437 | 0.0000 | 0.43385 | O
FTL-18 -0.006 248711 0.32933 | 0.05796 | 0.0303 | 0.1154 | 0.00419 | 0.01594
RNASEH24-33 | -0.006 406408 0.41749 | 0.12498 | 0.0279 | 0.0516 | 0.00637 | 0.01179
GATAI-20 -0.006 362316 1.06554 | 5.17599 | 0.0224 | 0.1349 | 0.05261 | 0.31673
DNASE2+22 -0.006 -282358 | 1.64700 | 4.70519 | 0.0162 | 0.1148 | 0.0451 0.31958
DNASE2+23 -0.006 -283170 | 1.14509 | 1.78199 | 0.0162 | 0.1148 | 0.02314 | 0.16399
HDAC6-29 -0.007 490070 0.65171 | 0.17280 | 0.0626 | 0.0313 | 0.02101 | 0.01049
MYC-9 -0.007 115529 0.85088 | 1.43334 | 0.4883 | 0.8554 | 0.53926 | 0.9447
MYC-10 -0.007 116188 0.57862 | 1.55311 | 0.4883 | 0.8507 | 0.4629 | 0.80642
PLP2+37 -0.007 -673345 | 0.28475 | 0.12455 | 0.0082 | 0.0122 | 0.00154 | 0.0023
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BCAT2-36 -0.007 392268 1.03429 | 0.81604 | 0.0053 | 0.0228 | 0.00487 | 0.02098
MYC-8 -0.007 95676 0.49430 | 0.34423 | 0.4402 | 0.8649 | 0.18158 | 0.35678
KLFI+15 -0.007 -210838 | 2.01475 | 1.09289 | 0.1366 | 0.2193 | 0.2027 | 0.32541
KLFI+16 -0.007 211187 | 1.97102 | 1.45559 | 0.1366 | 0.2193 | 0.23137 | 0.37145
GATAI+24 -0.007 -759710 | 0.46014 | 0.10730 | 0.0086 | 0.0000 | 0.00191 | O
NUCBI1+44 -0.007 -475125 | 0.64064 | 2.21917 | 0.0304 | 0.0326 | 0.03625 | 0.03887
ITGAS5+14 -0.007 -330112 | 0.18359 | 0.01761 | 0.0068 | 0.0036 | 0.00039 | 0.0002
RNASEH24-19 | -0.007 291428 2.01475 | 1.09289 | 0.0937 | 0.0747 | 0.13904 | 0.11085
RNASEH24-20 | -0.007 291777 1.97102 | 1.45559 | 0.0937 | 0.0747 | 0.15871 | 0.12653
RPNI-56 -0.007 953239 0.48294 | 0.40480 | 0.0656 | 0.0000 | 0.029 0
FTL+29 -0.007 -286906 | 0.49959 | 0.10136 | 0.0211 | 0.0883 | 0.00475 | 0.01986
HDAC6-22 -0.007 372848 0.53276 | 0.44110 | 0.0878 | 0.1193 | 0.04256 | 0.05785
C19orf43+44 -0.007 -542567 | 0.53624 | 0.07245 | 0.0194 | 0.0257 | 0.00382 | 0.00507
NFE2-15 -0.007 125469 0.37139 | 0.10759 | 0.0101 | 0.0717 | 0.00202 | 0.01433
BCAT2+37 -0.007 -517027 | 0.30727 | 0.20287 | 0.0081 | 0.0108 | 0.00202 | 0.0027
MYC-40 -0.007 341076 0.38172 | 0.40038 | 0.2762 | 0.5201 | 0.10798 | 0.20331
KLFI-18 -0.007 475196 0.39720 | 0.24446 | 0.0221 | 0.0399 | 0.00689 | 0.01242
BCAT2+3 -0.007 -19215 0.37271 | 0.03840 | 0.1848 | 0.9074 | 0.02211 | 0.10855
CNBP-35 -0.007 636368 1.56343 | 4.21809 | 0.0326 | 0.0010 | 0.08372 | 0.00257
KLFI-16 -0.007 365014 0.35832 | 0.07245 | 0.0403 | 0.0607 | 0.00649 | 0.00977
LYLI-10 -0.007 89693 0.58941 | 0.63013 | 0.0346 | 0.6025 | 0.02109 | 0.3672
PLP2+9 -0.007 -103238 | 0.24610 | 0.16490 | 0.0452 | 0.3816 | 0.00911 | 0.07688
HIFX-43 -0.007 767346 1.35814 | 2.53529 | 0.0119 | 0.0000 | 0.02208 | 0
HIFX-42 -0.007 766831 1.37151 | 2.25323 | 0.0119 | 0.0000 | 0.02092 | 0
MYC-7 -0.007 86643 0.25881 | 0.08521 | 0.5437 | 0.9062 | 0.08074 | 0.13457
FTL+40 -0.007 -406802 | 0.33960 | 0.08173 | 0.0141 | 0.0360 | 0.00235 | 0.00599
DNASE2-4 -0.008 91490 2.06351 | 1.02080 | 0.0673 | 0.3047 | 0.09768 | 0.44218
JUNB-35 -0.008 443275 0.59250 | 0.37270 | 0.0050 | 0.0190 | 0.00235 | 0.00891
COPZI1+4 -0.008 -36574 1.09507 | 0.92248 | 0.8771 | 0.7032 | 0.88155 | 0.70677
PLP2+8 -0.008 -88204 0.32571 | 0.08694 | 0.0485 | 0.3972 | 0.00816 | 0.06684
PLP2-5 -0.008 59189 1.08377 | 0.56101 | 0.0510 | 0.2022 | 0.03977 | 0.15764
MYC-54 -0.008 586866 0.29702 | 0.19388 | 0.1791 | 0.2131 | 0.04298 | 0.05114
BAX-29 -0.008 437203 0.78564 | 0.32995 | 0.0054 | 0.0400 | 0.00275 | 0.02038
KLFI1-4 -0.008 71873 0.37844 | 0.18113 | 0.2020 | 0.3931 | 0.05289 | 0.10293
RNASEH24-7 -0.008 167865 0.31007 | 0.13274 | 0.1058 | 0.0910 | 0.02146 | 0.01847
C19orf43+24 -0.008 -363266 | 2.01475 | 1.09289 | 0.0480 | 0.0584 | 0.07123 | 0.08661
C19orf43+25 -0.008 -363615 | 1.97102 | 1.45559 | 0.0480 | 0.0584 | 0.0813 0.09886
CNBP+32 -0.008 -466491 | 0.32579 | 0.04347 | 0.0198 | 0.0440 | 0.00236 | 0.00523
MYC-26 -0.008 251808 0.34049 | 0.26337 | 0.3125 | 0.6201 | 0.09358 | 0.18569
BAX+22 -0.008 -234055 | 1.98425 | 1.91436 | 0.0157 | 0.1062 | 0.0306 | 0.20692
HIFX-18 -0.008 289083 1.05199 | 0.36777 | 0.0790 | 0.2910 | 0.04914 | 0.181
KLF1-9 -0.008 129472 0.84767 | 0.13244 | 0.1608 | 0.2056 | 0.05388 | 0.06888
PLP2-17 -0.008 689345 0.35924 | 0.29170 | 0.0093 | 0.0245 | 0.00301 | 0.00793
POBPI-20 -0.008 346476 0.85965 | 0.49442 | 0.0180 | 0.0436 | 0.01173 | 0.02845
GATAI+31 -0.008 -971545 | 0.30197 | 0.08694 | 0.0047 | 0.0000 | 0.00076 | 0
ITGA5-28 -0.008 243698 0.37139 | 0.10759 | 0.0295 | 0.0427 | 0.0059 | 0.00853
CALR-7 -0.008 95644 0.47531 | 0.18715 | 0.2102 | 0.3345 | 0.06269 | 0.09977
HDAC6-5 -0.008 66092 0.38608 | 0.33234 | 0.3687 | 0.9889 | 0.13207 | 0.35423
RAD234-36 -0.008 436337 0.94017 | 0.10774 | 0.0652 | 0.0369 | 0.02075 | 0.01174
WDR830S5+46 | -0.008 -607691 | 0.53624 | 0.07245 | 0.0368 | 0.0476 | 0.00725 | 0.00939
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HBE1+12 -0.008 -110793 | 0.32053 | 0.08839 | 0.0311 | 0.3825 | 0.00523 | 0.06439
PLP2-7 -0.009 110988 0.55764 | 0.21294 | 0.0330 | 0.1447 | 0.01137 | 0.04986
FTL-25 -0.009 373770 0.92898 | 0.30619 | 0.0099 | 0.0465 | 0.00528 | 0.0248
PRDX2+9 -0.009 -181861 | 0.56166 | 0.19686 | 0.0579 | 0.0605 | 0.01925 | 0.02013
PRDX2+23 -0.009 -353795 | 1.57147 | 0.72808 | 0.0434 | 0.0416 | 0.04642 | 0.04446
MYC-64 -0.009 917497 0.18053 | 0.01449 | 0.2017 | 0.0060 | 0.01032 | 0.00031
RPNI-22 -0.009 226046 0.66256 | 1.43443 | 0.4531 | 0.2996 | 0.44172 | 0.29207
HNRNPAI1+23 | -0.009 -335728 | 0.45323 | 0.05760 | 0.0114 | 0.0350 | 0.00184 | 0.00565
SEC6141-17 -0.009 328632 0.30332 | 0.17201 | 0.1173 | 0.2535 | 0.02679 | 0.0579
NUCBI1+31 -0.009 -291098 | 0.46485 | 0.11093 | 0.0525 | 0.0464 | 0.01192 | 0.01054
RPNI1+22 -0.009 -451061 | 0.26525 | 0.29445 | 0.2629 | 0.1004 | 0.07347 | 0.02805
BAX-5 -0.009 83993 0.27495 | 0.01449 | 0.0269 | 0.2291 | 0.0017 | 0.01446
FTL+10 -0.009 -111020 | 0.79073 | 0.12027 | 0.1085 | 0.6651 | 0.03346 | 0.20511
DNASE2+47 -0.009 -656174 | 0.60170 | 0.25069 | 0.0043 | 0.0147 | 0.00167 | 0.0057
BAX+36 -0.009 -370471 | 0.94949 | 0.29989 | 0.0028 | 0.0369 | 0.00149 | 0.01967
C190rf43+20 -0.009 -326786 | 0.66756 | 0.30894 | 0.0394 | 0.0609 | 0.01789 | 0.02764
DNASE2+18 -0.009 -223149 ] 0.91245 | 0.91559 | 0.0370 | 0.1261 | 0.03382 | 0.11526
COPZI1+26 -0.009 -375217 ] 0.77052 | 0.31684 | 0.0497 | 0.0202 | 0.02456 | 0.00998
HIFX-41 -0.009 762036 0.36679 | 0.43610 | 0.0156 | 0.0000 | 0.00624 | 0
HNRNPAI-31 -0.009 479249 0.17452 ] 0.03927 | 0.0037 | 0.0030 | 0.00031 | 0.00025
MYC-61 -0.009 817269 0.38402 | 0.34995 | 0.1683 | 0.0082 | 0.0617 | 0.00301
POBPI-32 -0.009 964342 0.32413 | 0.18338 | 0.0082 | 0.0000 | 0.002 0
FTL-28 -0.009 426754 0.78564 | 0.32995 | 0.0077 | 0.0405 | 0.00392 | 0.02062
POBPI-1 -0.009 19458 1.23891 | 0.67316 | 0.1778 | 0.9296 | 0.16237 | 0.84897
ITGAS+4 -0.009 -70813 0.19188 | 0.01449 | 0.0651 | 0.0873 | 0.00343 | 0.0046
FTL-9 -0.009 167942 0.80074 | 0.24431 | 0.0236 | 0.1616 | 0.01044 | 0.07149
FTL-10 -0.009 168401 0.86882 | 0.22779 | 0.0236 | 0.1606 | 0.0105 | 0.07143
BAX+50 -0.009 -539262 | 0.97125 | 0.03456 | 0.0068 | 0.0299 | 0.00125 | 0.00547
BCAT2-12 -0.009 112844 0.61356 | 0.33111 | 0.0337 | 0.1424 | 0.01519 | 0.06417
RNASEH24+9 | -0.010 -242366 | 0.44863 | 0.08694 | 0.1181 | 0.0696 | 0.02332 | 0.01375
DNASE2-13 -0.010 336918 1.54310 | 6.53275 | 0.0168 | 0.0528 | 0.05334 | 0.16764
PLP2+33 -0.010 -580189 | 0.49785 | 0.77018 | 0.0117 | 0.0925 | 0.00724 | 0.05728
FUTI-26 -0.010 262344 1.13284 | 0.23772 | 0.0707 | 0.1236 | 0.03669 | 0.06414
BAX+25 -0.010 -256640 | 0.61356 | 0.33111 | 0.0160 | 0.0922 | 0.00721 | 0.04154
HDAC6-8 -0.010 115354 1.23891 | 0.67316 | 0.2452 | 0.7974 | 0.22392 | 0.72824
RPNI+52 -0.010 -948830 | 0.76283 | 0.66635 | 0.0829 | 0.0000 | 0.0591 0
HNRNPAI1+30 | -0.010 -584241 | 0.38804 | 0.11593 | 0.0064 | 0.0188 | 0.00136 | 0.00399
BCAT2-20 -0.010 166090 1.03345 | 0.32495 | 0.0465 | 0.1047 | 0.02695 | 0.06065
FUTI+31 -0.010 -382569 | 0.59661 | 0.55840 | 0.0742 | 0.0479 | 0.04283 | 0.02767
BCAT2+22 -0.010 -295657 | 0.52055 | 0.18367 | 0.0134 | 0.0537 | 0.00414 | 0.01659
RAD234+13 -0.010 -228717 | 0.48445 | 0.17635 | 0.2442 | 0.1291 | 0.07138 | 0.03772
FUTI-37 -0.010 402191 0.50725 | 0.19186 | 0.0459 | 0.0627 | 0.01432 | 0.01957
KLFI1+6 -0.010 -98238 1.06616 | 0.83749 | 0.1234 | 0.3085 | 0.1166 | 0.29148
RAB74-52 -0.010 882659 0.67337 | 0.20649 | 0.1385 | 0.0078 | 0.05165 | 0.00291
RPNI-35 -0.010 307110 0.70344 | 1.75844 | 0.1977 | 0.2586 | 0.21988 | 0.28765
FUTI-8 -0.010 72438 0.44682 | 0.23323 | 0.4123 | 0.7745 | 0.1331 0.25003
PRDX2+11 -0.010 -211557 | 0.58941 | 0.63013 | 0.0613 | 0.0557 | 0.03736 | 0.03397
BCAT2-47 -0.010 478038 2.53815 | 2.46602 | 0.0068 | 0.0123 | 0.01701 | 0.03069
CNBP+6 -0.010 -55159 0.63982 | 0.42190 | 0.5695 | 0.8942 | 0.29589 | 0.4646
NUCBI-29 -0.010 439029 0.92898 | 0.30619 | 0.0334 | 0.0396 | 0.01781 | 0.0211
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FUTI-30 -0.010 334865 1.03429 | 0.81604 | 0.0494 | 0.0963 | 0.04538 | 0.08847
RAB7A+14 -0.010 -192954 | 0.57481 | 0.38487 | 0.4052 | 0.2957 | 0.19058 | 0.13908
RPNI+56 -0.010 -975984 | 0.89953 | 0.52608 | 0.0822 | 0.0000 | 0.05655 | O
C190rf43+38 -0.010 -478246 | 0.41749 | 0.12498 | 0.0299 | 0.0379 | 0.00683 | 0.00866
BAX+47 -0.010 -529935 | 0.64064 | 2.21917 | 0.0066 | 0.0299 | 0.00787 | 0.03561
RNASEH24-15 | -0.010 254948 0.66756 | 0.30894 | 0.0818 | 0.0775 | 0.03715 | 0.0352
KLFI1+49 -0.011 -696031 | 0.24931 | 0.01449 | 0.0180 | 0.0198 | 0.00108 | 0.00119
C19orf43-10 -0.011 532306 0.17898 | 0.00000 | 0.0481 | 0.0328 | 0 0
DHPS+19 -0.011 -334901 | 0.54225 | 0.48008 | 0.0824 | 0.1323 | 0.04204 | 0.0675
BAX-9 -0.011 151861 0.52055 | 0.18367 | 0.0118 | 0.1657 | 0.00365 | 0.05124
HDACG6-11 -0.011 159732 1.09968 | 1.04021 | 0.1751 | 0.4544 | 0.18728 | 0.48603
FUTI+20 -0.011 -208825 | 1.37940 | 4.06934 | 0.1100 | 0.1886 | 0.26062 | 0.44684
BAX+20 -0.011 -206737 | 1.01167 | 3.18092 | 0.0201 | 0.1117 | 0.03606 | 0.20032
LYLI-23 -0.011 320558 1.54032 | 1.80923 | 0.0118 | 0.0473 | 0.0197 | 0.07896
PLP2-21] -0.011 743995 0.21564 | 0.05260 | 0.0061 | 0.0156 | 0.00065 | 0.00166
RPNI-25 -0.012 237801 1.37802 | 1.60042 | 0.3987 | 0.2996 | 0.59209 | 0.44492
1TGA5-9 -0.012 59912 2.56516 | 3.36227 | 0.0610 | 0.0918 | 0.17914 | 0.2697
BCAT2+39 -0.012 -528015 | 0.92898 | 0.30619 | 0.0094 | 0.0108 | 0.00501 | 0.00576
RAB7A4-53 -0.012 888894 0.37721 | 0.23924 | 0.0801 | 0.0078 | 0.02406 | 0.00234
HIFX-12 -0.012 211589 0.31975 | 0.21990 | 0.0714 | 0.3489 | 0.01893 | 0.09252
JUNB+13 -0.012 -296019 | 0.92663 | 1.05760 | 0.0098 | 0.0257 | 0.0097 | 0.02544
MYC-37 -0.012 323022 0.43820 | 0.70135 | 0.3368 | 0.5318 | 0.18671 | 0.29482
WDR8305+28 | -0.012 -435019 | 0.91245 | 0.91559 | 0.0371 | 0.1086 | 0.03391 | 0.09926
FUTI-20 -0.012 195154 0.33960 | 0.08173 | 0.0903 | 0.1442 | 0.01504 | 0.02402
PLP2+32 -0.012 -559963 | 0.17721 | 0.05796 | 0.0110 | 0.0925 | 0.00111 | 0.00937
HDAC6-21 -0.012 365419 1.02138 | 4.76091 | 0.0925 | 0.1277 | 0.20398 | 0.28152
PRDX2-12 -0.012 279721 0.35832 | 0.07245 | 0.0660 | 0.0438 | 0.01063 | 0.00705
RPNI-59 -0.012 966958 0.18822 | 0.01449 | 0.0967 | 0.0000 | 0.00505 | 0
NFE2-9 -0.012 90932 0.42343 | 0.08644 | 0.0335 | 0.1367 | 0.00641 | 0.02615
PPPIRI54+35 | -0.012 -370130 | 2.11845 | 0.89741 | 0.0607 | 0.0554 | 0.08369 | 0.07639
PRDX2+7 -0.012 -172568 | 0.31007 | 0.13274 | 0.0763 | 0.0605 | 0.01548 | 0.01228
RPNI-7 -0.012 96635 0.36679 | 0.43610 | 0.6543 | 0.3642 | 0.26168 | 0.14565
COPZI-2 -0.012 33233 0.89990 | 3.38190 | 0.8463 | 0.7352 | 1.47639 | 1.28252
HDAC6+9 -0.012 -170404 | 1.02761 | 0.25127 | 0.2224 | 0.3509 | 0.11301 | 0.17829
PRDX2+13 -0.012 -232333 | 0.47531 | 0.18715 | 0.0544 | 0.0530 | 0.01622 | 0.01582
PRDX2+39 -0.012 -475432 | 0.53624 | 0.07245 | 0.0175 | 0.0183 | 0.00345 | 0.0036
FUTI1+2 -0.013 -20949 0.21060 | 0.08354 | 1.0000 | 0.9843 | 0.13264 | 0.13055
SEC61A1+11 -0.013 -368450 | 0.18822 | 0.01449 | 0.3199 | 0.2603 | 0.01671 | 0.01359
RPNI+50 -0.013 -946097 | 0.59673 | 0.52688 | 0.0829 | 0.0000 | 0.04648 | 0
PLP2-24 -0.013 964560 0.38532 | 0.12179 | 0.0036 | 0.0000 | 0.00078 | 0
PLP2-25 -0.013 965084 0.45718 | 0.31481 | 0.0036 | 0.0000 | 0.00137 | 0
RAD234-24 -0.013 245569 0.34326 | 0.07245 | 0.1795 | 0.1432 | 0.02831 | 0.02259
BCAT2-29 -0.013 300365 0.46228 | 0.08694 | 0.0106 | 0.0327 | 0.00213 | 0.00656
POBPI-3 -0.013 50917 0.39277 | 0.63360 | 0.1087 | 0.6438 | 0.05423 | 0.32118
PRDX2+25 -0.013 -361969 | 1.64700 | 4.70519 | 0.0416 | 0.0416 | 0.11581 | 0.11571
PRDX2+26 -0.013 -362781 | 1.14509 | 1.78199 | 0.0416 | 0.0416 | 0.05942 | 0.05938
BCAT2-17 -0.013 149955 1.10066 | 1.72598 | 0.0350 | 0.1100 | 0.04824 | 0.15161
RNASEH24-35 | -0.013 428157 0.59250 | 0.37270 | 0.0371 | 0.0363 | 0.01743 | 0.01707
DNASE2+42 -0.013 -520072 | 0.68945 | 0.68099 | 0.0071 | 0.0165 | 0.00486 | 0.01128
POBPI+16 -0.013 -266300 | 1.02761 | 0.25127 | 0.0454 | 0.2359 | 0.02307 | 0.11987
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HIFX-9 -0.013 120352 0.48299 | 0.84401 | 0.0957 | 0.6448 | 0.0611 0.41167
FUTI+7 -0.013 -58754 1.24868 | 0.69823 | 0.2096 | 0.5807 | 0.19571 | 0.54225
BAX-15 -0.013 244192 0.44964 | 0.52333 | 0.0153 | 0.1260 | 0.00742 | 0.06112
DHPS+44 -0.013 -579365 | 0.42462 | 0.45928 | 0.0414 | 0.0450 | 0.01828 | 0.01989
BAX-6 -0.013 119203 0.93844 | 0.49007 | 0.0198 | 0.2036 | 0.01343 | 0.1381
HDAC6+1 -0.013 -7474 1.43163 | 2.90212 | 1.0000 | 0.9891 | 2.03832 | 2.01604
FTL-4 -0.013 73544 0.27495 | 0.01449 | 0.0463 | 0.2411 | 0.00292 | 0.01522
DHPS+35 -0.013 -490627 | 0.46950 | 0.20896 | 0.0502 | 0.0928 | 0.01572 | 0.02907
HDAC6-13 -0.013 266583 0.24610 | 0.16490 | 0.0908 | 0.2781 | 0.01829 | 0.05603
CNBP-1 -0.013 63274 0.79677 | 0.96646 | 0.1792 | 0.5810 | 0.15725 | 0.50981
RNASEH24-14 | -0.013 245226 0.89935 | 0.11107 | 0.0731 | 0.0775 | 0.0231 0.02449
SEC61A41-40 -0.013 496563 1.35814 | 2.53529 | 0.0762 | 0.0807 | 0.1414 | 0.14981
SEC61A41-41 -0.013 497078 1.37151 | 2.25323 | 0.0762 | 0.0807 | 0.13395 | 0.14192
FTL+35 -0.013 -356357 | 0.46485 | 0.11093 | 0.0164 | 0.0396 | 0.00372 | 0.009
BCAT2-33 -0.013 348542 0.40601 | 0.07876 | 0.0101 | 0.0240 | 0.00181 | 0.00429
BCAT2-14 -0.013 129841 0.44682 | 0.23323 | 0.0298 | 0.1371 | 0.00962 | 0.04425
PRDX2+21 -0.013 -302760 | 0.91245 | 0.91559 | 0.0620 | 0.0432 | 0.05667 | 0.03946
RAD234-19 -0.013 218066 1.64700 | 4.70519 | 0.2339 | 0.1724 | 0.65113 | 0.47992
RAD234-20 -0.013 218878 1.14509 | 1.78199 | 0.2339 | 0.1724 | 0.33412 | 0.24627
DHPS+9 -0.014 -150812 | 0.96819 | 0.11339 | 0.4314 | 0.4346 | 0.14294 | 0.14401
FTL+30 -0.014 -289756 | 0.53744 | 0.06905 | 0.0211 | 0.0858 | 0.00406 | 0.01653
RPNI+26 -0.014 -545049 | 0.48299 | 0.84401 | 0.1155 | 0.0424 | 0.07374 | 0.02707
WDR830S5+38 | -0.014 -525059 | 0.36439 | 0.06376 | 0.0244 | 0.0890 | 0.00372 | 0.01357
PRDX2+15 -0.014 -259651 | 0.66756 | 0.30894 | 0.0444 | 0.0522 | 0.02016 | 0.02372
LYLI-17 -0.014 217909 2.17061 | 3.48841 | 0.0173 | 0.1010 | 0.0476 | 0.27802
COPZI-6 -0.014 45343 1.03165 | 0.28873 | 0.4515 | 0.4594 | 0.24641 | 0.25073
PLP2+30 -0.014 -540225 | 1.02761 | 0.25127 | 0.0210 | 0.1014 | 0.01067 | 0.05154
DHPS+16 -0.014 -301884 | 0.56166 | 0.19686 | 0.0970 | 0.1487 | 0.03225 | 0.04944
PLP2+40 -0.014 -679324 | 0.52942 | 0.29916 | 0.0074 | 0.0122 | 0.00294 | 0.00486
RAB7A4-36 -0.014 618563 0.34765 | 0.03927 | 0.1490 | 0.0110 | 0.01741 | 0.00129
JUNB-32 -0.014 404370 0.33126 | 0.09441 | 0.0054 | 0.0269 | 0.00095 | 0.00476
SEC6141-54 -0.014 751965 0.37000 | 0.18012 | 0.0479 | 0.0000 | 0.01237 | 0
BCAT2-49 -0.014 501544 0.73027 | 0.07992 | 0.0059 | 0.0065 | 0.00143 | 0.00157
HIFX-4 -0.014 77151 0.63982 | 0.42190 | 0.1529 | 0.6602 | 0.07944 | 0.34301
DHPS-6 -0.014 186411 0.92663 | 1.05760 | 0.3025 | 0.2060 | 0.29946 | 0.20393
CNBP-56 -0.014 800257 0.30134 | 0.14208 | 0.0213 | 0.0010 | 0.00441 | 0.00021
NUCBI+15 -0.014 -125440 | 0.21060 | 0.08354 | 0.0789 | 0.1659 | 0.01047 | 0.02201
POBPI-12 -0.014 257528 1.33451 | 2.70881 | 0.0105 | 0.1664 | 0.01996 | 0.31631
POBPI-13 -0.014 258438 1.58651 | 2.22540 | 0.0105 | 0.1664 | 0.01973 | 0.3126
FTL+353 -0.014 -565485 | 1.17217 | 2.28192 | 0.0078 | 0.0302 | 0.01276 | 0.04939
FTL+52 -0.014 -565060 | 1.28275 | 1.87531 | 0.0086 | 0.0302 | 0.01334 | 0.04684
RPNI-54 -0.014 948521 0.43750 | 0.73091 | 0.0913 | 0.0000 | 0.05163 | 0
PLP2-4 -0.014 19380 2.22935 | 0.90023 | 0.0939 | 0.6893 | 0.13302 | 0.97655
MYC-55 -0.014 590969 0.37076 | 0.40226 | 0.1597 | 0.2131 | 0.06167 | 0.0823
CALR-15 -0.014 166071 0.91245 | 0.91559 | 0.3026 | 0.1762 | 0.27658 | 0.16102
BCAT2-21 -0.014 202112 0.46485 | 0.11093 | 0.0245 | 0.0434 | 0.00556 | 0.00986
FTL-22 -0.014 336123 0.46712 | 0.23185 | 0.0096 | 0.0648 | 0.00316 | 0.02134
ITGAS5-44 -0.014 675444 0.37514 | 0.12382 | 0.0076 | 0.0168 | 0.00164 | 0.00361
FTL+47 -0.015 -502787 | 0.40601 | 0.07876 | 0.0109 | 0.0334 | 0.00195 | 0.00598
HDAC6-23 -0.015 373622 0.77354 | 0.38502 | 0.0677 | 0.1193 | 0.03695 | 0.06512
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HBEI-21 -0.015 776746 0.32470 | 0.05796 | 0.0038 | 0.0035 | 0.00052 | 0.00048
FTL+31 -0.015 -304200 | 1.10066 | 1.72598 | 0.0292 | 0.0800 | 0.04025 | 0.11031
RAD234-9 -0.015 115748 0.66756 | 0.30894 | 0.3631 | 0.3359 | 0.1649 | 0.15254
HIFX-20 -0.015 299436 1.10381 | 0.56499 | 0.1321 | 0.2864 | 0.10432 | 0.2262
KLFI1+10 -0.015 -164636 | 0.89935 | 0.11107 | 0.0946 | 0.2480 | 0.0299 | 0.07839
RPNI-53 -0.015 943740 0.58803 | 0.27496 | 0.1087 | 0.0000 | 0.04371 | 0
RAD234+18 -0.015 -423624 | 0.35832 | 0.07245 | 0.0869 | 0.0637 | 0.014 0.01027
WDR830S5+35 | -0.015 -502863 | 0.46950 | 0.20896 | 0.0596 | 0.1086 | 0.01867 | 0.03402
PLP2+14 -0.015 -254467 | 1.23891 | 0.67316 | 0.0158 | 0.3019 | 0.01443 | 0.2757
HIFX-36 -0.015 725155 0.24689 | 0.15309 | 0.0260 | 0.0000 | 0.00505 | 0
LYLI-8 -0.015 68917 0.47531 | 0.18715 | 0.0320 | 0.6403 | 0.00954 | 0.19098
CNBP-27 -0.015 592845 0.24689 | 0.15309 | 0.0214 | 0.0028 | 0.00416 | 0.00055
RAD234+2 -0.015 -37071 0.52492 | 0.16440 | 0.7990 | 1.0000 | 0.23471 | 0.29376
MYC-12 -0.015 130508 0.35862 | 0.30068 | 0.5017 | 0.8176 | 0.16475 | 0.26847
NUCB1+27 -0.015 -238941 | 1.10066 | 1.72598 | 0.0865 | 0.0921 | 0.11922 | 0.1269
CNBP-47 -0.015 759137 0.66256 | 1.43443 | 0.0213 | 0.0010 | 0.02076 | 0.00097
CALR-17 -0.015 217106 1.57147 | 0.72808 | 0.1737 | 0.1574 | 0.1858 | 0.16836
COPZI1+5 -0.015 -37449 1.07689 | 1.68222 | 0.8771 | 0.6461 | 1.18053 | 0.86957
HNRNPA1+28 | -0.015 -536867 | 0.37514 | 0.12382 | 0.0084 | 0.0236 | 0.00181 | 0.00509
KLFI-14 -0.015 342600 1.54310 | 6.53275 | 0.0619 | 0.0607 | 0.19653 | 0.19262
JUNB+4 -0.015 -30761 0.44079 | 0.07245 | 0.1130 | 0.4969 | 0.02019 | 0.0888
BCAT2-24 -0.016 242548 0.40867 | 0.28981 | 0.0129 | 0.0363 | 0.00444 | 0.0125
RNASEH24+4 | -0.016 -45879 0.44079 | 0.07245 | 0.4718 | 0.6415 | 0.08431 | 0.11463
ITGAS-5 -0.016 42196 0.60701 | 0.44428 | 0.1098 | 0.2230 | 0.05702 | 0.11582
RPNI+44 -0.016 -773546 | 0.45029 | 0.60875 | 0.1126 | 0.0056 | 0.05895 | 0.00291
MYC-19 -0.016 192658 0.59595 | 0.56369 | 0.4243 | 0.7283 | 0.24592 | 0.42214
BAX+40 -0.016 -400870 | 0.78293 | 0.11593 | 0.0084 | 0.0356 | 0.00253 | 0.01072
BCAT2-16 -0.016 135511 0.53744 | 0.06905 | 0.0328 | 0.1362 | 0.00632 | 0.02624
BCAT2-41 -0.016 425686 0.25824 | 0.20033 | 0.0077 | 0.0145 | 0.00175 | 0.00329
LYLI-7 -0.016 51321 0.89935 | 0.11107 | 0.0421 | 0.6558 | 0.01331 | 0.20728
MYC-4 -0.016 24787 0.65532 | 0.47906 | 0.9716 | 1.0000 | 0.54439 | 0.5603
CALR-29 -0.016 296171 0.59250 | 0.37270 | 0.0785 | 0.0869 | 0.03689 | 0.04085
NFE2-27 -0.016 491806 0.36898 | 0.13411 | 0.0046 | 0.0180 | 0.00102 | 0.004
FTL+33 -0.016 -312531 | 0.45173 | 0.24388 | 0.0262 | 0.0770 | 0.0087 | 0.02556
SEC61A1+14 -0.016 -478217 ] 0.21241 | 0.13904 | 0.2458 | 0.1376 | 0.04224 | 0.02365
DNASE2+16 -0.016 -216520 | 2.01475 | 1.09289 | 0.0391 | 0.1796 | 0.05802 | 0.2665
DNASE2+17 -0.016 -216869 | 1.97102 | 1.45559 | 0.0391 | 0.1796 | 0.06623 | 0.30421
LYLI-34 -0.016 691153 0.39720 | 0.24446 | 0.0047 | 0.0127 | 0.00146 | 0.00395
MYC-57 -0.016 607469 0.31852 | 0.99551 | 0.2233 | 0.1478 | 0.12574 | 0.08325
MYC-47 -0.016 409011 0.22500 | 0.02898 | 0.2425 | 0.4808 | 0.01958 | 0.03883
RAD234-26 -0.016 250052 0.33126 | 0.09441 | 0.2097 | 0.1320 | 0.03708 | 0.02334
PPPIRI54+39 | -0.016 -447467 | 0.64064 | 2.21917 | 0.0264 | 0.0497 | 0.03148 | 0.0593
1TGA5-14 -0.017 124897 1.39090 | 2.59115 | 0.0543 | 0.0759 | 0.10308 | 0.14403
MYC-38 -0.017 328299 0.58539 | 0.95392 | 0.3553 | 0.5292 | 0.26551 | 0.39548
NUCB1+47 -0.017 -484452 | 0.97125 | 0.03456 | 0.0230 | 0.0326 | 0.00421 | 0.00597
FUTI+43 -0.017 -574430 | 0.30727 | 0.20287 | 0.0293 | 0.0144 | 0.00732 | 0.0036
SEC61A1-7 -0.017 118705 0.41950 | 0.12962 | 0.2975 | 0.2684 | 0.06937 | 0.06259
PRDX2+40 -0.017 -476252 | 0.40417 | 0.00739 | 0.0175 | 0.0183 | 0.00096 | 0.001
RPNI+24 -0.017 -455705 | 0.21230 | 0.09586 | 0.2481 | 0.1004 | 0.03539 | 0.01432
C190rf43+37 -0.017 -461090 | 0.33126 | 0.09441 | 0.0204 | 0.0379 | 0.00361 | 0.0067
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PPPIRI54-34 | -0.017 466687 0.92898 | 0.30619 | 0.0367 | 0.0363 | 0.01957 | 0.01934
HDAC6+17 -0.017 -305138 | 0.33477 | 0.17389 | 0.0397 | 0.0695 | 0.00958 | 0.01678
NFE2-26 -0.017 356076 0.45323 | 0.05760 | 0.0116 | 0.0224 | 0.00187 | 0.00362
RAD234-22 -0.017 226701 0.46950 | 0.20896 | 0.1282 | 0.1690 | 0.04015 | 0.05294
PRDX2+32 -0.017 -393955 1 0.33126 | 0.09441 | 0.0295 | 0.0362 | 0.00522 | 0.00641
C190rf43+40 -0.017 -499995 | 0.59250 | 0.37270 | 0.0300 | 0.0379 | 0.0141 0.01781
DHPS+30 -0.017 -473818 | 1.57147 | 0.72808 | 0.0699 | 0.0928 | 0.07477 | 0.09926
LYLI-13 -0.017 125135 0.69199 | 0.18309 | 0.0679 | 0.5472 | 0.02417 | 0.19476
PRDX2+50 -0.017 -735785 ] 0.60170 | 0.25069 | 0.0156 | 0.0020 | 0.00606 | 0.00076
COPZI-4 -0.017 35939 0.75194 | 0.48326 | 0.7013 | 0.7296 | 0.42276 | 0.43983
DNASE2-6 -0.017 98919 1.54032 | 1.80923 | 0.0693 | 0.2641 | 0.11569 | 0.44082
GATAI-6 -0.017 77806 0.30903 | 0.08245 | 0.0578 | 0.8822 | 0.00923 | 0.14082
CNBP+41 -0.017 -641184 | 0.15364 | 0.01449 | 0.0330 | 0.0360 | 0.00156 | 0.0017
MYC-15 -0.018 175788 1.13102 | 1.56564 | 0.4973 | 0.7594 | 0.66176 | 1.01058
FTL+44 -0.018 -463047 | 2.11845 | 0.89741 | 0.0113 | 0.0353 | 0.01558 | 0.04872
CNBP-7 -0.018 129118 0.85070 | 0.75996 | 0.1587 | 0.4759 | 0.1276 | 0.38262
RAB74-21 -0.018 378553 0.31975 [ 0.21990 | 0.1971 | 0.1173 | 0.05226 | 0.03109
RPNI-5 -0.018 72984 0.42979 | 0.09549 | 0.3969 | 0.4468 | 0.08041 | 0.09052
PLP2+41 -0.018 -684175 | 0.68815 | 1.25076 | 0.0047 | 0.0122 | 0.00436 | 0.01132
COPZI-19 -0.018 271534 0.30507 | 0.06767 | 0.0191 | 0.0118 | 0.00274 | 0.0017
BAX+57 -0.018 -609766 | 0.27203 | 0.05796 | 0.0074 | 0.0232 | 0.00093 | 0.00292
WDR830S5+18 | -0.018 -343816 | 0.58941 | 0.63013 | 0.0756 | 0.1460 | 0.04607 | 0.089
PRDX2+14 -0.018 -249929 1 0.89935 | 0.11107 | 0.0440 | 0.0522 | 0.01391 | 0.01651
DHPS+37 -0.018 -509495 | 0.34326 | 0.07245 | 0.0584 | 0.0791 | 0.00921 | 0.01248
KLFI1+32 -0.018 -360792 | 0.28100 | 0.04579 | 0.0347 | 0.0610 | 0.00394 | 0.00692
NFE2-10 -0.018 93059 0.52508 | 0.10462 | 0.0249 | 0.1079 | 0.00584 | 0.0253
PRDX2+3 -0.018 -34547 0.93136 | 0.41755 | 0.4893 | 0.6491 | 0.30513 | 0.40476
CNBP-41 -0.018 688282 0.83051 | 0.91465 | 0.0312 | 0.0010 | 0.02719 | 0.00087
ITGAS5-41 -0.019 627343 0.14834 | 0.02898 | 0.0137 | 0.0174 | 0.0009 | 0.00114
BAX+15 -0.019 -166536 | 0.55020 | 0.04347 | 0.0387 | 0.3146 | 0.00599 | 0.04865
SEC6141-24 -0.019 360707 1.37802 | 1.60042 | 0.1339 | 0.1702 | 0.19885 | 0.25271
SEC61A41-34 -0.019 445409 1.16700 | 1.31097 | 0.1612 | 0.0868 | 0.19939 | 0.1074
RAD234-15 -0.019 158857 0.91245 | 0.91559 | 0.5056 | 0.1994 | 0.46213 | 0.18229
HIFX+21 -0.019 -298752 ] 0.37721 | 0.23924 | 0.0980 | 0.2892 | 0.02944 | 0.08687
DHPS+4 -0.019 -78847 0.44079 | 0.07245 | 0.4536 | 0.7928 | 0.08106 | 0.14168
BAX+42 -0.019 -444161 | 0.46228 | 0.08694 | 0.0049 | 0.0356 | 0.00098 | 0.00713
PLP2+17 -0.019 -303729 | 0.38608 | 0.33234 | 0.0143 | 0.2830 | 0.00512 | 0.10138
CNBP-6 -0.019 127019 0.47461 | 0.29155 | 0.1762 | 0.4802 | 0.06554 | 0.17862
RPNI-2 -0.019 59754 0.24689 | 0.15309 | 0.8693 | 0.5552 | 0.169 0.10794
RPNI-27 -0.019 240629 1.19535 | 2.40639 | 0.3987 | 0.2996 | 0.6762 | 0.50813
FUTI1+5 -0.019 -34663 0.55020 | 0.04347 | 0.4491 | 0.9491 | 0.06946 | 0.14678
C19orf43+1 -0.019 -22956 0.84767 | 0.13244 | 0.7261 | 0.9919 | 0.24329 | 0.33234
BCAT2-34 -0.019 386139 0.64064 | 2.21917 | 0.0059 | 0.0228 | 0.00703 | 0.02723
BCAT2+36 -0.019 -490368 | 0.46712 | 0.23185 | 0.0063 | 0.0126 | 0.00207 | 0.00415
ITGAS5-17 -0.019 191713 0.49767 | 0.19352 | 0.0530 | 0.0492 | 0.01645 | 0.01528
RPNI1+9 -0.019 -195114 | 0.92893 | 0.50102 | 0.7247 | 0.7057 | 0.4944 | 0.48141
CALR-26 -0.019 257266 0.33126 | 0.09441 | 0.1018 | 0.1203 | 0.018 0.02127
PRDX2+45 -0.019 -599683 | 0.68945 | 0.68099 | 0.0209 | 0.0025 | 0.01432 | 0.00174
PRDX2-10 -0.019 257307 1.54310 | 6.53275 | 0.0631 | 0.0438 | 0.20034 | 0.13896
POBPI-6 -0.019 170687 0.24610 | 0.16490 | 0.0408 | 0.3264 | 0.00822 | 0.06575
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RPNI1+29 -0.019 -578455 | 0.88456 | 2.13621 | 0.2584 | 0.0424 | 0.3552 | 0.05828
HIFX-49 -0.019 818500 1.16700 | 1.31097 | 0.0235 | 0.0000 | 0.02907 | 0
DNASE2+39 -0.019 -500629 | 0.94017 | 0.10774 | 0.0057 | 0.0165 | 0.00181 | 0.00524
ITGAS5-31 -0.019 378949 0.36708 | 0.14831 | 0.0110 | 0.0301 | 0.00257 | 0.00703
DNASE2+10 -0.019 -152722 | 0.47531 | 0.18715 | 0.0270 | 0.2204 | 0.00805 | 0.06574
PRDX2-7 -0.020 84814 0.48445 | 0.17635 | 0.2694 | 0.1767 | 0.07874 | 0.05164
SEC61A1+8 -0.020 -354731 | 0.48294 | 0.40480 | 0.2246 | 0.3565 | 0.09931 | 0.15763
PPPIRI154-22 | -0.020 304823 0.55067 | 0.14107 | 0.0662 | 0.1114 | 0.01845 | 0.03106
RAB7A4-45 -0.020 764258 0.57086 | 0.25735 | 0.2101 | 0.0110 | 0.08053 | 0.00422
RAD234+5 -0.020 -113114 | 0.96819 | 0.11339 | 0.4212 | 0.4026 | 0.13956 | 0.13339
FUTI-19 -0.020 190044 0.60283 | 2.12491 | 0.1156 | 0.1472 | 0.13084 | 0.1666
BAX-10 -0.020 178391 0.80074 | 0.24431 | 0.0150 | 0.1499 | 0.00663 | 0.06632
BAX-11 -0.020 178850 0.86882 | 0.22779 | 0.0150 | 0.1489 | 0.00667 | 0.06623
RPNI-33 -0.020 296652 0.29986 | 0.29010 | 0.2025 | 0.2909 | 0.05973 | 0.0858
FTL+17 -0.020 -180528 | 0.54594 | 0.41313 | 0.0647 | 0.3021 | 0.03073 | 0.14349
DHPS+40 -0.020 -531134 | 0.41749 | 0.12498 | 0.0298 | 0.0655 | 0.00681 | 0.01495
WDR830S+17 | -0.020 -315790 | 1.06616 | 0.83749 | 0.0761 | 0.1696 | 0.07191 | 0.16023
RNASEH24-10 | -0.021 178828 1.06616 | 0.83749 | 0.0944 | 0.0910 | 0.0892 | 0.08602
RPN1-34 -0.021 305491 0.34822 | 0.21396 | 0.2001 | 0.2586 | 0.05462 | 0.0706
PPPIRI54+30 | -0.021 -308775 | 0.60283 | 2.12491 | 0.0441 | 0.0597 | 0.04991 | 0.06757
RAD234+20 -0.021 -533806 | 0.39720 | 0.24446 | 0.0245 | 0.0417 | 0.00763 | 0.013
MYC-6 -0.021 64840 0.84616 | 0.35350 | 0.5533 | 0.9533 | 0.30261 | 0.52136
CNBP+29 -0.021 -424827 | 0.67337 | 0.20649 | 0.0397 | 0.0484 | 0.0148 | 0.01805
FTL+41 -0.021 -411319 | 0.78293 | 0.11593 | 0.0134 | 0.0360 | 0.00404 | 0.01084
HIFX-67 -0.021 962053 0.29986 | 0.29010 | 0.0130 | 0.0000 | 0.00383 | 0
RPNI1+18 -0.021 -402729 | 0.49550 | 0.40639 | 0.4267 | 0.1143 | 0.19148 | 0.05128
NFE2+20 -0.021 -278871 | 0.41537 | 0.13629 | 0.0055 | 0.0131 | 0.00131 | 0.00312
CNBP-20 -0.021 379634 0.37000 | 0.18012 | 0.0344 | 0.0442 | 0.00888 | 0.01141
HNRNPAI+18 | -0.021 -276389 | 0.58339 | 0.17164 | 0.0179 | 0.0635 | 0.00566 | 0.0201
RPNI-40 -0.021 423887 0.31187 | 0.13201 | 0.1720 | 0.1787 | 0.0349 | 0.03625
CNBP+51 -0.021 -900807 | 0.29362 | 0.00246 | 0.0170 | 0.0164 | 0.00046 | 0.00044
GATAI-13 -0.022 175174 1.09968 | 1.04021 | 0.0380 | 0.4526 | 0.04064 | 0.48403
PRDX2+43 -0.022 -594906 | 0.73862 | 0.42907 | 0.0120 | 0.0025 | 0.00676 | 0.00143
DNASE2+36 -0.022 -395821 | 0.53624 | 0.07245 | 0.0069 | 0.0449 | 0.00136 | 0.00884
CNBP-28 -0.022 598474 0.57953 | 0.85278 | 0.0253 | 0.0028 | 0.01779 | 0.00199
RPNI1+6 -0.022 -153457 1 0.37000 | 0.18012 | 1.0000 | 0.7840 | 0.25816 | 0.20239
DHPS+8 -0.022 -133443 | 0.37844 | 0.18113 | 0.3493 | 0.4512 | 0.09145 | 0.11814
CALR+4 -0.022 -102142 | 0.93136 | 0.41755 | 0.4042 | 0.4130 | 0.25206 | 0.25755
RAD234+16 -0.022 -401210 | 1.54310 | 6.53275 | 0.0926 | 0.0637 | 0.29401 | 0.20235
LYLI+25 -0.022 -298433 | 0.68945 | 0.68099 | 0.0100 | 0.1253 | 0.00685 | 0.08586
HIFX-66 -0.022 935277 0.30332 | 0.17201 | 0.0176 | 0.0000 | 0.00402 | 0
COPZI-26 -0.022 434849 0.17452 | 0.03927 | 0.0214 | 0.0022 | 0.00177 | 0.00018
RPNI-14 -0.022 145728 0.71928 | 1.40733 | 0.6623 | 0.3642 | 0.66635 | 0.36639
PLP2+42 -0.022 -719935 1 0.19962 | 0.09252 | 0.0039 | 0.0122 | 0.00053 | 0.00166
GATAI+30 -0.022 -968985 | 0.54732 | 0.07245 | 0.0047 | 0.0000 | 0.00094 | 0
CALR+19 -0.022 -443123 | 0.92663 | 1.05760 | 0.0416 | 0.0405 | 0.04118 | 0.04013
RNASEH24-40 | -0.022 471549 0.40417 | 0.00739 | 0.0213 | 0.0253 | 0.00116 | 0.00138
ITGAS5-18 -0.022 198965 0.77095 | 0.63266 | 0.0466 | 0.0492 | 0.03255 | 0.03438
RPNI-32 -0.023 269876 0.30332 | 0.17201 | 0.3118 | 0.2996 | 0.07122 | 0.06843
CNBP-32 -0.023 629726 0.36679 | 0.43610 | 0.0337 | 0.0010 | 0.01348 | 0.0004
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BAX+17 -0.023 -173903 | 1.44373 | 2.77330 | 0.0349 | 0.1534 | 0.06983 | 0.30702
PPPIRI5A+9 -0.024 -91435 1.44373 | 2.77330 | 0.2320 | 0.2323 | 0.46423 | 0.46483
HIFX+41 -0.024 -761588 | 0.21142 | 0.00065 | 0.0547 | 0.1111 | 0.00064 | 0.0013
FTL+28 -0.024 -284086 | 0.44682 | 0.23323 | 0.0221 | 0.0883 | 0.00713 | 0.02849
PPPIRI5A+2 -0.024 -29493 0.50052 | 0.18737 | 0.5641 | 0.9657 | 0.17275 | 0.29574
WDR830S-8 -0.024 467182 0.17898 | 0.00000 | 0.3564 | 0.3770 | 0 0
HIFX+11 -0.024 -132159 | 1.02100 | 1.42074 | 0.1314 | 0.3400 | 0.15826 | 0.4095
HIFX-37 -0.024 730784 0.57953 | 0.85278 | 0.0323 | 0.0000 | 0.02271 | 0
NFE2-32 -0.024 599066 0.40247 | 0.17845 | 0.0050 | 0.0120 | 0.00134 | 0.00322
CNBP-3 -0.024 79279 0.31975 | 0.21990 | 0.1093 | 0.5365 | 0.02898 | 0.14225
CNBP+21 -0.024 -285268 | 0.29207 | 0.21352 | 0.0377 | 0.0550 | 0.00941 | 0.01374
HDAC6+16 -0.024 -303524 | 0.28475 | 0.12455 | 0.0397 | 0.0695 | 0.00748 | 0.01309
SEC6141-5 -0.024 81314 0.22384 | 0.00485 | 0.5096 | 0.6886 | 0.0168 | 0.0227
LYLI+15 -0.024 -131610 | 0.59250 | 0.37270 | 0.0355 | 0.3848 | 0.01668 | 0.18081
DHPS+42 -0.025 -552883 | 0.59250 | 0.37270 | 0.0444 | 0.0655 | 0.02086 | 0.03076
RPNI-3 -0.025 65383 0.57953 | 0.85278 | 0.9178 | 0.4898 | 0.64521 | 0.34433
NFE2+13 -0.025 -116409 | 0.75465 | 2.92509 | 0.0210 | 0.0544 | 0.0312 | 0.08087
RAB7A4+20 -0.025 -268857 | 0.37526 | 0.08151 | 0.2101 | 0.2556 | 0.03674 | 0.0447
RPNI+55 -0.025 -964153 | 0.37721 | 0.23924 | 0.1411 | 0.0000 | 0.04239 | O
DNASE2+2 -0.025 -27221 0.52492 | 0.16440 | 0.2303 | 0.7262 | 0.06765 | 0.21334
DHPS+39 -0.025 -513978 | 0.33126 | 0.09441 | 0.0385 | 0.0655 | 0.00681 | 0.01158
ITGAS5-4 -0.025 35914 0.65085 | 0.82416 | 0.1359 | 0.2335 | 0.09953 | 0.17104
RNASEH24-46 | -0.025 621925 0.34986 | 0.07919 | 0.0440 | 0.0020 | 0.00732 | 0.00033
BCAT2-6 -0.025 45053 0.47587 | 0.14020 | 0.0495 | 0.2050 | 0.01279 | 0.05295
SEC61A41-45 -0.025 532234 0.38827 | 0.19642 | 0.0923 | 0.0360 | 0.02549 | 0.00993
PPPIRI154+44 | -0.025 -472568 | 1.17217 | 2.28192 | 0.0540 | 0.0497 | 0.08832 | 0.08134
PPPIR154+43 | -0.025 -472143 | 1.28275 | 1.87531 | 0.0448 | 0.0497 | 0.06948 | 0.07714
DHPS+15 -0.025 -296138 | 0.69199 | 0.18309 | 0.1243 | 0.1487 | 0.04424 | 0.05293
FUTI-11 -0.025 92552 1.10066 | 1.72598 | 0.3155 | 0.5768 | 0.43485 | 0.79505
CNBP-29 -0.025 599365 0.38827 | 0.19642 | 0.0380 | 0.0028 | 0.01049 | 0.00078
FTL+46 -0.025 -473992 | 1.13284 | 0.23772 | 0.0105 | 0.0347 | 0.00545 | 0.01801
FTL+43 -0.025 -454610 | 0.46228 | 0.08694 | 0.0090 | 0.0360 | 0.0018 | 0.00721
NFE2-14 -0.025 109315 0.81280 | 0.10404 | 0.0140 | 0.0806 | 0.00407 | 0.02343
RAD234-27 -0.026 267208 0.41749 | 0.12498 | 0.1358 | 0.1190 | 0.03102 | 0.02718
FTL+18 -0.026 -184352 | 1.44373 | 2.77330 | 0.0647 | 0.1514 | 0.12946 | 0.30301
DHPS+26 -0.026 -416154 | 2.01475 | 1.09289 | 0.1127 | 0.1132 | 0.16723 | 0.16798
DHPS+27 -0.026 -416503 | 1.97102 | 1.45559 | 0.1127 | 0.1132 | 0.19089 | 0.19174
NFE2-8 -0.026 86159 1.07779 | 0.29604 | 0.0335 | 0.2753 | 0.01892 | 0.15553
RPNI-17 -0.026 167543 1.19538 | 2.19563 | 0.4513 | 0.3572 | 0.73114 | 0.57874
JUNB-10 -0.026 193946 1.06616 | 0.83749 | 0.0087 | 0.0416 | 0.00822 | 0.03931
C190rf43+10 -0.026 -173967 | 0.52492 | 0.16440 | 0.1140 | 0.1045 | 0.03349 | 0.03069
RNASEH24-21 | -0.026 298057 0.91245 | 0.91559 | 0.0898 | 0.0637 | 0.08208 | 0.05825
HIFX-68 -0.026 970892 0.34822 | 0.21396 | 0.0179 | 0.0000 | 0.00489 | 0
ITGAS5-42 -0.026 651375 0.27107 | 0.04347 | 0.0133 | 0.0168 | 0.00144 | 0.00182
MYC+3 -0.027 -117510 | 0.44822 | 0.44849 | 0.1548 | 0.3167 | 0.06941 | 0.14198
RPNI+41 -0.027 -734864 | 0.36108 | 0.13042 | 0.1327 | 0.0056 | 0.0288 | 0.00121
WDR830S+44 | -0.027 -591601 | 0.42462 | 0.45928 | 0.0331 | 0.0476 | 0.01462 | 0.02104
CALR-34 -0.027 339563 0.40417 | 0.00739 | 0.0674 | 0.0636 | 0.00368 | 0.00348
MYC-46 -0.027 404012 0.23932 | 0.28568 | 0.2726 | 0.4808 | 0.07128 | 0.12573
FTL-15 -0.027 235143 0.74834 | 0.48732 | 0.0268 | 0.1372 | 0.01618 | 0.08285
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HIFX-7 -0.027 89666 0.48966 | 0.29923 | 0.1411 | 0.6602 | 0.05401 | 0.25271
LYLI+12 -0.027 -92705 0.33126 | 0.09441 | 0.0348 | 0.4776 | 0.00615 | 0.08445
GATAI-30 -0.027 496251 0.55764 | 0.21294 | 0.0043 | 0.0313 | 0.00148 | 0.01077
BCAT2+29 -0.028 -389388 | 0.74834 | 0.48732 | 0.0142 | 0.0362 | 0.00858 | 0.02188
LYLI-9 -0.028 86372 0.54225 | 0.48008 | 0.0327 | 0.6025 | 0.01668 | 0.30742
CNBP-2 -0.028 77386 0.21230 | 0.09586 | 0.1464 | 0.5365 | 0.02088 | 0.07653
DHPS+1 -0.028 -35209 0.48445 | 0.17635 | 1.0000 | 1.0000 | 0.29229 | 0.29229
POBPI+18 -0.028 -286038 | 0.17721 | 0.05796 | 0.0376 | 0.1048 | 0.00381 | 0.01062
PPPIR154+32 | -0.028 -318402 | 0.78293 | 0.11593 | 0.0575 | 0.0561 | 0.01732 | 0.0169
LYLI+26 -0.028 -325378 ] 0.34986 | 0.07919 | 0.0060 | 0.1235 | 0.001 0.02056
RAB7A4-58 -0.028 964425 0.25861 | 0.12889 | 0.1702 | 0.0000 | 0.03107 | 0
RNASEH24-32 | -0.028 389252 0.33126 | 0.09441 | 0.0406 | 0.0516 | 0.00718 | 0.00913
CALR-31 -0.028 322653 0.42462 | 0.45928 | 0.0577 | 0.0636 | 0.02548 | 0.0281
C19orf43+12 -0.029 -239703 | 0.31007 | 0.13274 | 0.0631 | 0.0692 | 0.0128 | 0.01404
HIFX-38 -0.029 731675 0.38827 | 0.19642 | 0.0290 | 0.0000 | 0.00801 | 0
NUCBI-24 -0.029 325037 0.44413 | 0.06687 | 0.0340 | 0.0764 | 0.00586 | 0.01317
KLFI1+26 -0.029 -304179 | 0.34326 | 0.07245 | 0.0362 | 0.1175 | 0.00571 | 0.01854
WDR8305+39 | -0.029 -526214 | 0.33126 | 0.09441 | 0.0424 | 0.0694 | 0.0075 | 0.01227
FTL-24 -0.029 366461 0.36270 | 0.18599 | 0.0121 | 0.0465 | 0.00314 | 0.01208
RPNI-18 -0.029 193598 0.37526 | 0.08151 | 0.4685 | 0.3079 | 0.08194 | 0.05386
KLFI1+42 -0.029 -541335 | 0.34986 | 0.07919 | 0.0116 | 0.0198 | 0.00193 | 0.00329
MYC-24 -0.029 241805 0.76748 | 0.30459 | 0.2699 | 0.6264 | 0.1305 | 0.30285
PPPIRI154+22 | -0.029 -211283 | 1.10066 | 1.72598 | 0.1657 | 0.1189 | 0.22838 | 0.16388
GATAI+7 -0.029 -154962 | 1.02761 | 0.25127 | 0.0363 | 0.3533 | 0.01845 | 0.17951
HDAC6-16 -0.029 305130 0.34829 | 0.26011 | 0.1101 | 0.2386 | 0.03314 | 0.07181
SEC61A41-15 -0.029 293017 0.34822 | 0.21396 | 0.0851 | 0.2684 | 0.02323 | 0.07327
LYL1+30 -0.029 -434535 1 0.60170 | 0.25069 | 0.0083 | 0.0852 | 0.00322 | 0.0331
NFE2-2 -0.029 12522 1.09507 | 0.92248 | 0.1503 | 0.7389 | 0.15106 | 0.74265
WDR830S5+4 -0.029 -91083 0.44079 | 0.07245 | 0.3573 | 0.6766 | 0.06385 | 0.12092
LYLI-30 -0.029 558557 1.54310 | 6.53275 | 0.0031 | 0.0253 | 0.00984 | 0.08033
WDR830S+31 | -0.030 -493418 | 2.01447 | 4.08340 | 0.0646 | 0.1086 | 0.18528 | 0.31147
RAB7A4-10 -0.030 149621 0.35595 | 0.10144 | 0.7721 | 0.5954 | 0.14671 | 0.11313
FTL-12 -0.030 186576 1.79277 | 1.48240 | 0.0210 | 0.1502 | 0.03423 | 0.24491
FTL-21 -0.030 260897 0.52491 | 0.07332 | 0.0202 | 0.0983 | 0.00396 | 0.01928
BCAT2-27 -0.030 257074 0.78293 | 0.11593 | 0.0158 | 0.0327 | 0.00476 | 0.00985
DNASE?2-3 -0.030 66191 0.37844 | 0.18113 | 0.0838 | 0.3341 | 0.02194 | 0.08746
RNASEH2A4-45 | -0.030 594980 0.68945 | 0.68099 | 0.0365 | 0.0026 | 0.02501 | 0.00176
CNBP-58 -0.030 829743 0.29986 | 0.29010 | 0.0197 | 0.0010 | 0.00581 | 0.00029
WDR830S5+50 | -0.030 -727165 | 0.73862 | 0.42907 | 0.0420 | 0.0042 | 0.02364 | 0.00235
MYC-49 -0.030 440990 1.18766 | 4.55623 | 0.3451 | 0.4700 | 0.80278 | 1.09324
ITGAS5+10 -0.030 -239573 ] 0.33027 | 0.06187 | 0.0219 | 0.0151 | 0.00313 | 0.00216
HBE1+18 -0.030 -261422 | 0.60063 | 1.10491 | 0.0132 | 0.1788 | 0.01075 | 0.14566
C190rf43+48 -0.030 -662041 | 0.73862 | 0.42907 | 0.0278 | 0.0013 | 0.01565 | 0.00073
HNRNPAI+15 | -0.030 -240372 | 0.36708 | 0.14831 | 0.0148 | 0.0855 | 0.00345 | 0.01996
RAB7A+18 -0.030 -230450 | 0.83051 | 0.91465 | 0.2727 | 0.2957 | 0.23768 | 0.25772
POBPI1+28 -0.031 -446010 | 0.19962 | 0.09252 | 0.0135 | 0.0094 | 0.00183 | 0.00128
RAB7A-14 -0.031 296380 0.53604 | 0.08702 | 0.3129 | 0.1386 | 0.06758 | 0.02994
POBPI1+20 -0.031 -350338 | 0.60009 | 0.13462 | 0.0216 | 0.0535 | 0.00614 | 0.0152
FTL+39 -0.031 -401692 | 0.60283 | 2.12491 | 0.0103 | 0.0360 | 0.01166 | 0.04071
WDR8305+40 | -0.031 -543370 | 0.41749 | 0.12498 | 0.0488 | 0.0694 | 0.01115 | 0.01585
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CALR-40 -0.031 489939 0.34986 | 0.07919 | 0.0276 | 0.0306 | 0.00459 | 0.0051
CNBP+16 -0.031 -201773 ] 0.36108 | 0.13042 | 0.0604 | 0.0823 | 0.01311 | 0.01786
NFE2+14 -0.031 -122358 | 0.49272 | 0.33894 | 0.0226 | 0.0519 | 0.00924 | 0.0212
FTL+15 -0.031 -169777 | 1.37925 | 0.61585 | 0.0840 | 0.4906 | 0.07742 | 0.45216
BCAT2+23 -0.031 -322187 | 0.80074 | 0.24431 | 0.0155 | 0.0448 | 0.00686 | 0.01983
BCAT2+24 -0.031 -322646 | 0.86882 | 0.22779 | 0.0155 | 0.0441 | 0.0069 | 0.0196
RAB7A4-57 -0.032 961028 0.19264 | 0.04920 | 0.1702 | 0.0000 | 0.01657 | 0
BAX-17 -0.032 253156 0.72662 | 0.22555 | 0.0138 | 0.1058 | 0.00559 | 0.04282
BAX-18 -0.032 253628 0.63712 | 0.04753 | 0.0138 | 0.1058 | 0.0024 | 0.01841
FUTI-28 -0.032 328736 0.64064 | 2.21917 | 0.0470 | 0.0963 | 0.05604 | 0.11482
SEC61A41-35 -0.032 452780 0.71928 | 1.40733 | 0.1122 | 0.0868 | 0.11289 | 0.08736
JUNB-33 -0.032 421526 0.41749 | 0.12498 | 0.0044 | 0.0269 | 0.00101 | 0.00615
RNASEH24+5 | -0.032 -48882 0.84767 | 0.13244 | 0.4411 | 0.5041 | 0.1478 | 0.16891
DNASE2+40 -0.032 -515295 | 0.73862 | 0.42907 | 0.0086 | 0.0165 | 0.00484 | 0.00927
POBPI-18 -0.032 293305 2.22935 | 0.90023 | 0.0231 | 0.1281 | 0.03272 | 0.18152
WDR8305+22 | -0.032 -391910 | 0.66756 | 0.30894 | 0.0855 | 0.1303 | 0.03883 | 0.05919
MYC-58 -0.032 608064 0.24520 | 0.41313 | 0.2233 | 0.1478 | 0.07107 | 0.04705
RPNI1+4 -0.032 -113318 | 0.38004 | 0.05470 | 0.9007 | 1.0000 | 0.12987 | 0.14418
POBPI-17 -0.032 279767 0.59225 | 0.30952 | 0.0299 | 0.1445 | 0.0128 | 0.06187
DHPS+17 -0.033 -303554 | 1.06616 | 0.83749 | 0.0662 | 0.1487 | 0.06255 | 0.14051
PPPIR154+26 | -0.033 -263440 | 0.46485 | 0.11093 | 0.0756 | 0.0701 | 0.01717 | 0.01592
HBEI-4 -0.033 44440 0.54186 | 0.28148 | 0.0955 | 0.9338 | 0.0373 0.36469
POBPI-31 -0.033 963270 0.35924 | 0.29170 | 0.0082 | 0.0000 | 0.00265 | 0
HIFX-70 -0.033 976581 0.39863 | 0.29366 | 0.0114 | 0.0000 | 0.0039 | 0
POBPI+9 -0.033 -108172 ] 0.73199 | 1.50783 | 0.0681 | 0.5899 | 0.07154 | 0.61977
BCAT2+32 -0.033 -402956 | 0.32933 | 0.05796 | 0.0164 | 0.0289 | 0.00227 | 0.004
NFE2-31 -0.033 557215 0.37514 | 0.12382 | 0.0050 | 0.0158 | 0.00108 | 0.0034
PPPIRI54+6 | -0.033 -76860 1.37925 | 0.61585 | 0.2720 | 0.6732 | 0.25069 | 0.62042
C190rf43+50 -0.033 -666818 | 0.68945 | 0.68099 | 0.0275 | 0.0013 | 0.01884 | 0.00089
RAB74-12 -0.034 289874 0.39553 | 0.45501 | 0.3322 | 0.1386 | 0.14093 | 0.05881
HBEI+31 -0.034 -979870 | 0.41978 | 0.17976 | 0.0044 | 0.0000 | 0.00121 | 0
WDR830S+21 | -0.034 -382188 | 0.89935 | 0.11107 | 0.0658 | 0.1303 | 0.0208 | 0.04119
1TGA5-7 -0.034 49906 1.67201 | 1.48776 | 0.0981 | 0.1471 | 0.15472 | 0.23195
KLFI1+28 -0.034 -308662 | 0.33126 | 0.09441 | 0.0319 | 0.1084 | 0.00564 | 0.01917
C19orf43+55 -0.034 -802920 | 0.60170 | 0.25069 | 0.0170 | 0.0000 | 0.0066 | O
CALR-33 -0.034 338743 0.53624 | 0.07245 | 0.0674 | 0.0636 | 0.01329 | 0.01254
DHPS+49 -0.034 -700263 | 0.94017 | 0.10774 | 0.0285 | 0.0042 | 0.00907 | 0.00135
FTL+37 -0.034 -380920 | 0.94949 | 0.29989 | 0.0092 | 0.0372 | 0.00491 | 0.01985
FUTI+6 -0.034 -41871 1.37925 | 0.61585 | 0.2897 | 0.6749 | 0.267 0.62198
RNASEH2A4+10 | -0.034 -262010 | 1.54310 | 6.53275 | 0.0788 | 0.0658 | 0.25019 | 0.20892
BCAT2-30 -0.034 308802 2.11845 | 0.89741 | 0.0143 | 0.0310 | 0.01972 | 0.04274
NUCBI-6 -0.034 83614 0.33213 | 0.13027 | 0.2616 | 0.3307 | 0.05441 | 0.06878
SEC61A41-47 -0.034 538754 0.24689 | 0.15309 | 0.0939 | 0.0360 | 0.01826 | 0.00699
CALR+9 -0.034 -155997 | 1.54032 | 1.80923 | 0.2417 | 0.2244 | 0.40349 | 0.37461
CNBP-40 -0.034 686190 1.16700 | 1.31097 | 0.0312 | 0.0010 | 0.03859 | 0.00124
HIFX-29 -0.035 511944 0.37000 | 0.18012 | 0.0299 | 0.0256 | 0.00772 | 0.0066
C19orf43-5 -0.035 190172 1.54310 | 6.53275 | 0.1174 | 0.0942 | 0.37275 | 0.29909
CNBP-14 -0.035 308211 0.35595 | 0.10144 | 0.0670 | 0.0818 | 0.01273 | 0.01554
RAB7A4-23 -0.035 394558 0.79677 | 0.96646 | 0.3852 | 0.1094 | 0.33802 | 0.09603
HBEI-15 -0.035 379706 0.16657 | 0.28989 | 0.0109 | 0.1401 | 0.0024 | 0.03078
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RPNI-4 -0.035 66274 0.38827 | 0.19642 | 0.7059 | 0.4898 | 0.19494 | 0.13526
CALR-2 -0.035 39426 0.69199 | 0.18309 | 0.3425 | 0.4397 | 0.12191 | 0.15651
RPNI+57 -0.036 -999582 | 0.32579 | 0.04347 | 0.0934 | 0.0000 | 0.01112 | O
WDR8305+49 | -0.036 -712499 1 0.94017 | 0.10774 | 0.0335 | 0.0042 | 0.01066 | 0.00133
RAB7A4-24 -0.036 469790 0.48299 | 0.84401 | 0.2156 | 0.0418 | 0.13766 | 0.02667
BCAT2+16 -0.036 -172600 | 0.33213 | 0.13027 | 0.0507 | 0.1073 | 0.01055 | 0.02232
NFE2-21 -0.036 296737 0.58339 | 0.17164 | 0.0132 | 0.0416 | 0.00418 | 0.01316
PPPIRI54+3 -0.036 -42113 0.37271 | 0.03840 | 0.3382 | 0.7297 | 0.04046 | 0.0873
JUNB+10 -0.036 -246892 | 1.54310 | 6.53275 | 0.0122 | 0.0328 | 0.03874 | 0.10425
RAD234-1 -0.037 28665 0.31007 | 0.13274 | 1.0000 | 0.4993 | 0.20287 | 0.1013
BCAT2+4 -0.037 -31835 0.50052 | 0.18737 | 0.1045 | 0.6656 | 0.032 0.20384
POBPI-22 -0.037 394174 0.65171 | 0.17280 | 0.0150 | 0.0233 | 0.00503 | 0.00781
RAD23A4-40 -0.037 482725 0.34986 | 0.07919 | 0.0760 | 0.0336 | 0.01265 | 0.00559
WDR830S+15 | -0.037 -308374 | 0.69199 | 0.18309 | 0.0835 | 0.1696 | 0.02972 | 0.06036
NFE2+16 -0.038 -138759 | 0.41126 | 0.48189 | 0.0191 | 0.0415 | 0.0085 | 0.01849
GATAI-18 -0.038 320572 0.34829 | 0.26011 | 0.0198 | 0.2337 | 0.00596 | 0.07035
SEC61A41-8 -0.038 143215 0.17428 | 0.21222 | 0.2180 | 0.2684 | 0.04192 | 0.05162
PLP2+22 -0.038 -377295 | 1.43163 | 2.90212 | 0.0125 | 0.1258 | 0.02548 | 0.25649
JUNB-21 -0.038 313175 0.91245 | 0.91559 | 0.0094 | 0.0305 | 0.00859 | 0.02791
HBEI-18 -0.038 643738 0.40266 | 0.16056 | 0.0091 | 0.0330 | 0.00231 | 0.00838
HIFX+35 -0.039 -610950 | 0.37016 | 0.22193 | 0.0427 | 0.1292 | 0.01224 | 0.03702
HBEI-13 -0.039 278882 0.28642 | 0.09912 | 0.0106 | 0.1462 | 0.00179 | 0.02463
RNASEH24-30 | -0.039 384769 0.34326 | 0.07245 | 0.0522 | 0.0563 | 0.00823 | 0.00887
RNASEH2A4+14 | -0.039 -394606 | 0.39720 | 0.24446 | 0.0684 | 0.0511 | 0.02131 | 0.01592
RPNI+20 -0.039 -406072 | 0.47461 | 0.29155 | 0.3167 | 0.1143 | 0.11781 | 0.04251
LYLI-20 -0.039 287830 0.37844 | 0.18113 | 0.0115 | 0.0717 | 0.00301 | 0.01878
BAX+6 -0.040 -76099 1.78128 | 1.31155 | 0.0824 | 0.7578 | 0.12595 | 1.15828
WDR830S+14 | -0.040 -304827 | 0.31007 | 0.13274 | 0.0809 | 0.1696 | 0.01641 | 0.0344
FUTI-15 -0.040 144709 0.46485 | 0.11093 | 0.1338 | 0.1810 | 0.03038 | 0.04111
FTL-11 -0.040 170921 0.59661 | 0.55840 | 0.0225 | 0.1581 | 0.01299 | 0.09127
CNBP+27 -0.040 -415739 | 0.76283 | 0.66635 | 0.0469 | 0.0484 | 0.03344 | 0.03451
PRDX2+46 -0.040 -626628 | 0.34986 | 0.07919 | 0.0150 | 0.0020 | 0.0025 | 0.00033
DHPS-7 -0.040 269880 0.39720 | 0.24446 | 0.1244 | 0.2060 | 0.03876 | 0.06419
FTL+62 -0.040 -650744 | 0.30382 | 0.13339 | 0.0049 | 0.0120 | 0.00099 | 0.00242
DHPS+50 -0.040 -714929 | 0.73862 | 0.42907 | 0.0201 | 0.0042 | 0.01132 | 0.00238
DHPS+3 -0.040 -75844 0.84767 | 0.13244 | 0.5120 | 0.8201 | 0.17155 | 0.2748
FUTI+11 -0.041 -100628 | 0.79073 | 0.12027 | 0.1733 | 0.2800 | 0.05344 | 0.08634
HNRNPAI-20 -0.041 209390 0.19188 | 0.01449 | 0.0104 | 0.0302 | 0.00055 | 0.00159
PPPIRI54+50 | -0.041 -532838 | 0.44254 | 0.08694 | 0.0318 | 0.0268 | 0.00624 | 0.00525
PRDX2+30 -0.042 -389472 | 0.34326 | 0.07245 | 0.0280 | 0.0389 | 0.00442 | 0.00613
CALR-22 -0.042 233915 0.46950 | 0.20896 | 0.1489 | 0.1544 | 0.04664 | 0.04835
RAD234+4 -0.042 -109356 | 0.93136 | 0.41755 | 0.4092 | 0.4026 | 0.25518 | 0.25106
KLFI+1 -0.042 -21539 0.52492 | 0.16440 | 1.0000 | 1.0000 | 0.29376 | 0.29376
HNRNPAI+13 | -0.042 -118821 | 0.61744 | 1.26844 | 0.0185 | 0.1102 | 0.01637 | 0.09752
RPNI+38 -0.042 -693822 | 0.34765 | 0.03927 | 0.2291 | 0.0056 | 0.02677 | 0.00065
HIFX-5 -0.042 85408 0.49403 | 0.30640 | 0.1537 | 0.6602 | 0.0598 | 0.25686
WDR8305+20 | -0.042 -364592 | 0.47531 | 0.18715 | 0.0873 | 0.1303 | 0.02604 | 0.03887
CALR-30 -0.042 309396 0.28100 | 0.04579 | 0.0945 | 0.0739 | 0.01072 | 0.00839
HDAC6+33 -0.043 -986987 | 0.30197 | 0.08694 | 0.0324 | 0.0000 | 0.00525 | O
NFE2-17 -0.043 141679 0.58965 | 0.20859 | 0.0122 | 0.0701 | 0.00428 | 0.02457
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HIFX-8 -0.043 104285 0.68357 | 0.47203 | 0.1190 | 0.6448 | 0.0676 | 0.36625
WDR830S5+42 | -0.043 -565119 | 0.59250 | 0.37270 | 0.0351 | 0.0694 | 0.01649 | 0.03261
BAX+9 -0.043 -100571 ] 0.79073 | 0.12027 | 0.0606 | 0.6801 | 0.01869 | 0.20974
CALR-6 -0.043 78189 0.54225 | 0.48008 | 0.2480 | 0.3459 | 0.12653 | 0.17648
JUNB+5 -0.043 -33764 0.84767 | 0.13244 | 0.0929 | 0.4233 | 0.03113 | 0.14184
CNBP+19 -0.044 -240455 | 0.45029 | 0.60875 | 0.0509 | 0.0582 | 0.02665 | 0.03049
CALR-10 -0.044 141025 1.21784 | 1.64686 | 0.3316 | 0.2799 | 0.46961 | 0.39635
WDR830S5+26 | -0.044 -428390 | 2.01475 | 1.09289 | 0.0603 | 0.1303 | 0.08948 | 0.1934
WDR830S5+27 | -0.044 -428739 | 1.97102 | 1.45559 | 0.0603 | 0.1303 | 0.10214 | 0.22076
CALR-1 -0.044 35879 0.31007 | 0.13274 | 0.4536 | 0.4531 | 0.09202 | 0.09192
FUTI+44 -0.044 -578109 | 0.36270 | 0.18599 | 0.0506 | 0.0144 | 0.01314 | 0.00375
BCAT2+10 -0.044 -81016 1.08052 | 1.76018 | 0.0395 | 0.3022 | 0.05447 | 0.41672
RAD234+11 -0.044 -188082 | 0.84767 | 0.13244 | 0.2753 | 0.1459 | 0.09224 | 0.04887
JUNB-5 -0.044 117247 0.52492 | 0.16440 | 0.0252 | 0.0785 | 0.0074 | 0.02307
RAB7A+12 -0.044 -178536 | 1.56343 | 4.21809 | 0.4572 | 0.2957 | 1.1741 0.75936
DHPS+32 -0.044 -481992 | 1.64700 | 4.70519 | 0.0673 | 0.0928 | 0.18735 | 0.25834
DHPS+33 -0.044 -482804 | 1.14509 | 1.78199 | 0.0673 | 0.0928 | 0.09614 | 0.13256
CNBP+44 -0.044 -743260 | 0.37016 | 0.22193 | 0.0325 | 0.0196 | 0.00931 | 0.00562
POBPI-16 -0.045 277726 0.77354 | 0.38502 | 0.0299 | 0.1445 | 0.01632 | 0.07886
NFE2+25 -0.045 -401351 | 0.18028 | 0.01449 | 0.0000 | 0.0040 | 0 0.0002
FTL+19 -0.045 -190699 | 0.21060 | 0.08354 | 0.0353 | 0.1305 | 0.00468 | 0.01731
RNASEH24-8 -0.045 171412 0.69199 | 0.18309 | 0.0838 | 0.0910 | 0.02983 | 0.0324
FUTI+19 -0.045 -197629 | 0.55352 | 0.68700 | 0.1140 | 0.1886 | 0.0703 0.1163
NUCBI1+6 -0.045 -45761 0.79073 | 0.12027 | 0.2961 | 0.8296 | 0.09131 | 0.25583
SEC6141-9 -0.045 174621 0.31187 | 0.13201 | 0.1186 | 0.2684 | 0.02406 | 0.05447
CALR-18 -0.045 224470 2.01447 | 4.08340 | 0.1515 | 0.1574 | 0.43451 | 0.45144
SEC6141-31 -0.046 404910 0.37526 | 0.08151 | 0.0983 | 0.1702 | 0.01719 | 0.02976
RPNI+39 -0.046 -710449 | 0.18631 | 0.00000 | 0.2020 | 0.0056 | 0 0
NFE2+11 -0.046 -93384 0.70933 | 0.50978 | 0.0292 | 0.0824 | 0.01756 | 0.04953
RAD234+9 -0.046 -163211 | 1.54032 | 1.80923 | 0.2994 | 0.2130 | 0.49981 | 0.35552
COPZI1+1 -0.046 -17854 1.47777 | 1.36966 | 0.8015 | 1.0000 | 1.14028 | 1.42269
CNBP+7 -0.046 -61955 0.59421 | 0.19910 | 0.3720 | 0.8692 | 0.12795 | 0.29898
WDR830S5+37 | -0.047 -521731 ] 0.34326 | 0.07245 | 0.0244 | 0.0890 | 0.00385 | 0.01404
GATAI-12 -0.047 162255 0.39277 | 0.63360 | 0.0480 | 0.5054 | 0.02395 | 0.25211
RAB74-26 -0.047 500476 0.48966 | 0.29923 | 0.1241 | 0.0418 | 0.0475 | 0.01599
CALR-19 -0.047 225280 1.64700 | 4.70519 | 0.1515 | 0.1574 | 0.42174 | 0.43817
CALR-20 -0.047 226092 1.14509 | 1.78199 | 0.1515 | 0.1574 | 0.21641 | 0.22484
NFE2+6 -0.048 -59991 0.75194 | 0.48326 | 0.0658 | 0.6565 | 0.03967 | 0.39573
DHPS+57 -0.048 -855808 | 0.60170 | 0.25069 | 0.0305 | 0.0000 | 0.01185 | 0
HIFX+25 -0.048 -370886 | 0.19264 | 0.04920 | 0.0563 | 0.2653 | 0.00548 | 0.02583
WDR8305+9 -0.048 -163048 | 0.96819 | 0.11339 | 0.3119 | 0.3547 | 0.10334 | 0.11752
C19orf43+13 -0.049 -243250 | 0.69199 | 0.18309 | 0.0416 | 0.0692 | 0.01481 | 0.02463
PLP2+29 -0.049 -534846 | 0.17237 | 0.18613 | 0.0182 | 0.1014 | 0.00326 | 0.01817
NFE2+22 -0.049 -302329 | 0.27330 | 0.07245 | 0.0034 | 0.0111 | 0.00048 | 0.00156
RAB7A4+5 -0.049 -140642 | 0.57953 | 0.85278 | 0.5300 | 0.3951 | 0.37259 | 0.27773
PPPIR154-33 | -0.049 459378 0.36270 | 0.18599 | 0.0439 | 0.0363 | 0.0114 | 0.00942
GATAI-16 -0.049 297059 0.32571 | 0.08694 | 0.0186 | 0.2733 | 0.00313 | 0.04599
CNBP-65 -0.050 956978 0.31187 | 0.13201 | 0.0160 | 0.0000 | 0.00325 | 0
NFE2-24 -0.050 351165 0.77052 | 0.31684 | 0.0083 | 0.0224 | 0.0041 0.01107
BCAT2+5 -0.050 -43225 0.79073 | 0.12027 | 0.0784 | 0.3528 | 0.02418 | 0.1088
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FTL-5 -0.050 108754 0.93844 | 0.49007 | 0.0321 | 0.2155 | 0.02177 | 0.14617
PRDX2+2 -0.050 -30789 0.96819 | 0.11339 | 0.5842 | 0.6819 | 0.19357 | 0.22593
HNRNPAI-11 -0.050 89743 1.03165 | 0.28873 | 0.0697 | 0.4347 | 0.03804 | 0.23723
RPNI-41 -0.051 455293 0.17428 | 0.21222 | 0.1736 | 0.1178 | 0.03339 | 0.02265
CNBP+35 -0.051 -506593 | 0.25861 | 0.12889 | 0.0419 | 0.0415 | 0.00765 | 0.00758
JUNB-42 -0.051 590655 0.94017 | 0.10774 | 0.0050 | 0.0014 | 0.00159 | 0.00045
JUNB-28 -0.051 381019 0.46950 | 0.20896 | 0.0054 | 0.0305 | 0.00169 | 0.00956
PPPIRI154-14 | -0.051 201671 0.93844 | 0.49007 | 0.1346 | 0.1745 | 0.09128 | 0.11834
CNBP-39 -0.052 678819 0.71928 | 1.40733 | 0.0265 | 0.0010 | 0.02666 | 0.00101
POBPI-10 -0.052 242081 0.40534 | 0.21591 | 0.0160 | 0.1852 | 0.00473 | 0.0548
RAD234-37 -0.053 451003 0.73862 | 0.42907 | 0.0369 | 0.0369 | 0.02077 | 0.02077
HIFX+13 -0.053 -174116 | 0.57086 | 0.25735 | 0.1137 | 0.3354 | 0.04358 | 0.12857
JUNB-39 -0.054 485847 0.53624 | 0.07245 | 0.0015 | 0.0133 | 0.0003 0.00261
HBEI-17 -0.054 633072 0.40405 | 0.14621 | 0.0094 | 0.1163 | 0.00228 | 0.02826
COPZ1+30 -0.054 -533166 | 0.14834 | 0.02898 | 0.0415 | 0.0152 | 0.00272 | 0.001
FUTI-7 -0.055 67920 0.22362 | 0.04796 | 0.3579 | 0.7818 | 0.03707 | 0.08097
BCAT2-37 -0.056 395466 0.97125 | 0.03456 | 0.0053 | 0.0228 | 0.00097 | 0.00418
JUNB-2 -0.056 41204 0.96819 | 0.11339 | 0.0709 | 0.4058 | 0.02349 | 0.13447
JUNB+15 -0.056 -589026 | 0.17898 | 0.00000 | 0.0084 | 0.0071 | O 0
CALR-39 -0.057 462994 0.68945 | 0.68099 | 0.0586 | 0.0336 | 0.04015 | 0.02305
WDR830S5+52 | -0.057 -731942 | 0.68945 | 0.68099 | 0.0251 | 0.0042 | 0.0172 | 0.00286
CNBP+38 -0.057 -610174 | 0.64832 | 0.14860 | 0.0241 | 0.0378 | 0.00748 | 0.01174
DHPS+52 -0.059 -719706 | 0.68945 | 0.68099 | 0.0222 | 0.0042 | 0.01521 | 0.0029
CALR-3 -0.059 45172 0.56166 | 0.19686 | 0.2909 | 0.3915 | 0.09673 | 0.13019
C19orf43+51 -0.059 -693763 | 0.34986 | 0.07919 | 0.0159 | 0.0000 | 0.00265 | O
NFE2-18 -0.059 260720 0.36708 | 0.14831 | 0.0120 | 0.0539 | 0.0028 | 0.01257
FTL+26 -0.059 -267089 | 0.61356 | 0.33111 | 0.0244 | 0.0930 | 0.011 0.0419
RAB7A4+4 -0.060 -135013 | 0.24689 | 0.15309 | 0.5772 | 0.4454 | 0.11222 | 0.08659
RAB7A+43 -0.060 -530552 | 0.17428 | 0.21222 | 0.2604 | 0.1039 | 0.05008 | 0.01998
HDAC6+32 -0.060 -984427 | 0.54732 | 0.07245 | 0.0324 | 0.0000 | 0.00645 | 0
HBEI+22 -0.060 -321743 | 0.65083 | 0.67135 | 0.0141 | 0.1463 | 0.00932 | 0.09668
DHPS-3 -0.060 137284 1.54310 | 6.53275 | 0.3661 | 0.2564 | 1.16237 | 0.81418
WDR830S5+53 | -0.060 -758887 | 0.34986 | 0.07919 | 0.0389 | 0.0000 | 0.00647 | O
HBEI+27 -0.061 -540520 | 0.62101 | 1.52522 | 0.0143 | 0.1166 | 0.01392 | 0.11345
MYC-59 -0.061 617741 0.22235 | 0.22787 | 0.1946 | 0.1478 | 0.0438 | 0.03328
HIFX-51 -0.061 832944 1.19538 | 2.19563 | 0.0257 | 0.0000 | 0.04164 | 0
JUNB-30 -0.061 399887 0.34326 | 0.07245 | 0.0085 | 0.0287 | 0.00134 | 0.00453
FUTI+25 -0.061 -320402 | 0.93844 | 0.49007 | 0.1244 | 0.0727 | 0.08436 | 0.04932
DNASE2-17 -0.062 469514 0.39720 | 0.24446 | 0.0087 | 0.0348 | 0.00271 | 0.01083
RAB7A4-44 -0.062 743100 0.29207 | 0.21352 | 0.2404 | 0.0110 | 0.06003 | 0.00275
CALR-13 -0.062 159442 2.01475 | 1.09289 | 0.3533 | 0.2566 | 0.52425 | 0.38076
CALR-14 -0.062 159791 1.97102 | 1.45559 | 0.3533 | 0.2566 | 0.59842 | 0.43463
RAB74+16 -0.062 -220987 | 0.71928 | 1.40733 | 0.4390 | 0.2957 | 0.44168 | 0.29751
FUTI-31 -0.062 338063 0.97125 | 0.03456 | 0.0494 | 0.0963 | 0.00905 | 0.01764
COPZI1+27 -0.062 -376006 | 0.85567 | 0.40668 | 0.0497 | 0.0202 | 0.02932 | 0.01192
HBEI-10 -0.062 145903 0.62345 | 0.40146 | 0.0511 | 0.4400 | 0.02556 | 0.22015
PLP2+16 -0.063 -287917 | 0.17210 | 0.01449 | 0.0122 | 0.2830 | 0.00061 | 0.01413
HBEI+33 -0.063 -982067 | 0.53024 | 0.34850 | 0.0044 | 0.0000 | 0.00189 | 0
GATAI+25 -0.063 -760739 | 0.32848 | 0.07267 | 0.0086 | 0.0000 | 0.00133 | O
NFE2-3 -0.064 13397 1.07689 | 1.68222 | 0.1503 | 0.6827 | 0.2023 0.91892

163




DHPS+38 -0.064 -512823 | 0.36439 | 0.06376 | 0.0584 | 0.0791 | 0.0089 | 0.01206
BCAT2+34 -0.064 -414023 | 0.44413 | 0.06687 | 0.0146 | 0.0235 | 0.00252 | 0.00405
BCAT2-5 -0.064 36454 0.21060 | 0.08354 | 0.0561 | 0.2191 | 0.00744 | 0.02906
DNASE2+29 -0.065 -314344 ] 0.33126 | 0.09441 | 0.0113 | 0.0962 | 0.002 0.01701
DHPS+28 -0.065 -422783 | 0.91245 | 0.91559 | 0.0892 | 0.0928 | 0.08153 | 0.08482
RAD234-29 -0.065 288957 0.59250 | 0.37270 | 0.1155 | 0.0983 | 0.05428 | 0.04621
BAX+38 -0.066 -391243 | 0.60283 | 2.12491 | 0.0107 | 0.0356 | 0.01211 | 0.04025
BAX+4 -0.066 -62780 1.08052 | 1.76018 | 0.0869 | 0.8033 | 0.11984 | 1.10778
JUNB-8 -0.066 186530 0.69199 | 0.18309 | 0.0116 | 0.0416 | 0.00413 | 0.01481
JUNB-23 -0.066 364210 1.57147 | 0.72808 | 0.0054 | 0.0305 | 0.00578 | 0.03266
CNBP+48 -0.067 -864984 | 0.31343 | 0.08694 | 0.0445 | 0.0164 | 0.00735 | 0.00271
FTL+20 -0.067 -199298 | 0.47587 | 0.14020 | 0.0322 | 0.1262 | 0.00832 | 0.0326

NFE2+9 -0.067 -76033 0.60701 | 0.44428 | 0.0392 | 0.2316 | 0.02036 | 0.12029
JUNB-13 -0.067 242748 0.47531 | 0.18715 | 0.0093 | 0.0377 | 0.00277 | 0.01125
NFE2-4 -0.067 73484 0.49767 | 0.19352 | 0.0390 | 0.4248 | 0.0121 0.13182
HBEI-6 -0.067 98095 0.35967 | 0.24149 | 0.0427 | 0.4791 | 0.01258 | 0.14121
HBEI+11 -0.067 -99907 0.26138 | 0.09093 | 0.0501 | 0.5310 | 0.00772 | 0.08186
HNRNPAI-3 -0.068 13680 1.39090 | 2.59115 | 0.3389 | 0.9620 | 0.64338 | 1.82635
RAB74-30 -0.069 519787 0.59421 | 0.19910 | 0.2101 | 0.0340 | 0.07227 | 0.01168
NFE2+17 -0.069 -189042 | 0.19188 | 0.01449 | 0.0129 | 0.0240 | 0.00068 | 0.00127
HDAC6+2 -0.069 -12276 0.73199 | 1.50783 | 0.7329 | 0.9891 | 0.76997 | 1.03909
CALR-9 -0.069 122962 0.66756 | 0.30894 | 0.2696 | 0.3021 | 0.12243 | 0.13721
RAB7A4-20 -0.069 375802 0.26525 | 0.29445 | 0.1971 | 0.1173 | 0.05508 | 0.03277
JUNB-14 -0.070 260344 0.89935 | 0.11107 | 0.0086 | 0.0373 | 0.00272 | 0.01179
PLP2+38 -0.070 -674959 | 0.33477 | 0.17389 | 0.0082 | 0.0122 | 0.00198 | 0.00294
HBEI-16 -0.071 611102 0.83031 | 2.39770 | 0.0086 | 0.1163 | 0.01213 | 0.16405
CALR+S5 -0.071 -105900 | 0.96819 | 0.11339 | 0.4275 | 0.4130 | 0.14165 | 0.13684
CALR+20 -0.072 -526592 | 0.39720 | 0.24446 | 0.0373 | 0.0405 | 0.01162 | 0.01263
HBE1+9 -0.073 -93749 0.35233 | 0.87256 | 0.0280 | 0.5404 | 0.01552 | 0.29961
HBEI+10 -0.073 -94212 0.36006 | 0.86517 | 0.0280 | 0.5404 | 0.01563 | 0.3016

FTL+13 -0.073 -145640 | 0.28128 | 0.05854 | 0.0633 | 0.5155 | 0.00812 | 0.06615
CNBP+34 -0.073 -503196 | 0.19264 | 0.04920 | 0.0289 | 0.0415 | 0.00281 | 0.00404
JUNB+14 -0.073 -379488 | 0.39720 | 0.24446 | 0.0072 | 0.0257 | 0.00224 | 0.00801
HNRNPAI1+14 | -0.073 -121331 ] 0.58965 | 0.20859 | 0.0173 | 0.1102 | 0.00607 | 0.03865
HDAC6+13 -0.074 -254442 1 0.60009 | 0.13462 | 0.0679 | 0.1091 | 0.0193 0.03101
RAD234-39 -0.075 455780 0.68945 | 0.68099 | 0.0500 | 0.0369 | 0.03426 | 0.02528
FUTI+28 -0.075 -353060 | 0.52055 | 0.18367 | 0.0518 | 0.0649 | 0.01602 | 0.02008
PPPIRI154-18 | -0.076 260859 0.80074 | 0.24431 | 0.0824 | 0.1277 | 0.03645 | 0.0565

PPPIRI154-19 | -0.076 261318 0.86882 | 0.22779 | 0.0824 | 0.1266 | 0.03666 | 0.05631
HDAC6-17 -0.076 337977 0.40534 | 0.21591 | 0.0972 | 0.1743 | 0.02875 | 0.05157
C19orf43+6 -0.076 -80555 0.37844 | 0.18113 | 0.2369 | 0.3383 | 0.06202 | 0.08857
HIFX+34 -0.078 -515874 | 0.19653 | 0.05767 | 0.0420 | 0.2403 | 0.00447 | 0.02558
HBEI-3 -0.078 26981 1.35564 | 3.14976 | 0.1284 | 0.9644 | 0.26532 | 1.99289
CALR-8 -0.078 113240 0.89935 | 0.11107 | 0.2605 | 0.3105 | 0.08233 | 0.09812
PLP2+18 -0.079 -307457 | 0.30903 | 0.08245 | 0.0153 | 0.2830 | 0.00244 | 0.04518
FUTI+16 -0.079 -138419 | 1.08052 | 1.76018 | 0.1172 | 0.2209 | 0.16163 | 0.30464
RAD234-25 -0.080 248897 0.36439 | 0.06376 | 0.1795 | 0.1432 | 0.02736 | 0.02183
PPPIR154-37 | -0.080 519671 0.78564 | 0.32995 | 0.0421 | 0.0305 | 0.02143 | 0.01555
CALR-37 -0.081 458217 0.73862 | 0.42907 | 0.0529 | 0.0336 | 0.02978 | 0.01893
WDRS830S-7 -0.081 257644 0.39720 | 0.24446 | 0.2608 | 0.4689 | 0.08127 | 0.14612
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POBPI1+24 -0.082 -401034 | 0.33477 | 0.17389 | 0.0170 | 0.0220 | 0.0041 0.00531
CALR-36 -0.083 443551 0.94017 | 0.10774 | 0.0515 | 0.0336 | 0.01639 | 0.0107
COPZI1+2 -0.083 -20614 2.04421 | 3.83242 | 0.7984 | 0.9906 | 2.2347 | 2.77257
RNASEH24-50 | -0.084 731082 0.60170 | 0.25069 | 0.0305 | 0.0020 | 0.01185 | 0.00078
CALR+11 -0.084 -180868 | 0.84767 | 0.13244 | 0.1903 | 0.1458 | 0.06376 | 0.04884
NFE2+10 -0.085 -82315 0.65085 | 0.82416 | 0.0388 | 0.2240 | 0.02842 | 0.16408
HDAC6-35 -0.086 952410 0.21738 | 0.07006 | 0.0357 | 0.0000 | 0.00441 | 0
PPPIRI5A+1 -0.086 -18103 0.79073 | 0.12027 | 0.7783 | 1.0000 | 0.24002 | 0.30839
HBEI-5 -0.088 73831 0.68451 | 0.68208 | 0.0558 | 0.5155 | 0.03813 | 0.35224
DHPS+53 -0.089 -746651 | 0.34986 | 0.07919 | 0.0659 | 0.0000 | 0.01097 | O
WDR830S5+3 -0.090 -88080 0.84767 | 0.13244 | 0.4374 | 0.6884 | 0.14656 | 0.23066
NFE2+23 -0.091 -357802 | 0.33027 | 0.06187 | 0.0018 | 0.0059 | 0.00026 | 0.00085
NFE2+27 -0.093 -448341 | 0.18359 | 0.01761 | 0.0024 | 0.0022 | 0.00014 | 0.00012
HNRNPAI+1 -0.094 -53136 0.49767 | 0.19352 | 0.0873 | 0.6429 | 0.02709 | 0.19952
SEC61A41-37 -0.095 480813 0.57481 | 0.38487 | 0.1073 | 0.0807 | 0.05047 | 0.03797
RAB7A+44 -0.095 -555062 | 0.41950 | 0.12962 | 0.2856 | 0.0960 | 0.0666 | 0.02239
RPNI+30 -0.095 -579993 1 0.49403 | 0.30640 | 0.1229 | 0.0337 | 0.04782 | 0.01311
RAB7A4+35 -0.096 -371911 ] 0.29986 | 0.29010 | 0.2131 | 0.2430 | 0.06285 | 0.07167
CALR-24 -0.096 252783 0.34326 | 0.07245 | 0.1090 | 0.1307 | 0.01719 | 0.02061
FUTI+36 -0.097 -454355 | 0.72662 | 0.22555 | 0.0930 | 0.0263 | 0.03765 | 0.01066
FUTI+37 -0.097 -454827 | 0.63712 | 0.04753 | 0.0930 | 0.0263 | 0.01618 | 0.00458
CALR-4 -0.099 46842 1.06616 | 0.83749 | 0.3149 | 0.3915 | 0.29756 | 0.36997
POBPI+§8 -0.101 -103370 | 1.43163 | 2.90212 | 0.0725 | 0.5899 | 0.14778 | 1.20247
JUNB-7 -0.103 182983 0.31007 | 0.13274 | 0.0135 | 0.0416 | 0.00274 | 0.00844
FUTI-21 -0.104 199671 0.78293 | 0.11593 | 0.0694 | 0.1347 | 0.02091 | 0.04059
HBEI+32 -0.105 -981154 | 0.37787 | 0.16135 | 0.0044 | 0.0000 | 0.00109 | O
PPPIRI54-29 | -0.107 352695 0.44413 | 0.06687 | 0.0381 | 0.0720 | 0.00657 | 0.01241
HDAC6+30 -0.107 -865305 | 1.15321 | 0.19613 | 0.0313 | 0.0000 | 0.01489 | 0
PLP2+23 -0.107 -382097 | 0.73199 | 1.50783 | 0.0126 | 0.1258 | 0.01324 | 0.1322
CALR+16 -0.112 -393996 | 1.54310 | 6.53275 | 0.0634 | 0.0619 | 0.2013 0.19653
BCAT2+13 -0.113 -140226 | 0.55352 | 0.68700 | 0.0405 | 0.2797 | 0.02497 | 0.17246
PPPIR154+42 | -0.113 -456794 | 0.97125 | 0.03456 | 0.0320 | 0.0497 | 0.00586 | 0.00911
JUNB-9 -0.114 192276 0.56166 | 0.19686 | 0.0086 | 0.0416 | 0.00286 | 0.01383
CALR+10 -0.115 -177865 | 0.44079 | 0.07245 | 0.2092 | 0.1508 | 0.03739 | 0.02695
CALR+15 -0.116 -374352 | 0.44863 | 0.08694 | 0.0784 | 0.0681 | 0.01548 | 0.01346
JUNB+9 -0.117 -227248 | 0.44863 | 0.08694 | 0.0165 | 0.0345 | 0.00326 | 0.00681
FUTI+22 -0.118 -230003 | 0.33213 | 0.13027 | 0.1292 | 0.1250 | 0.02687 | 0.026
JUNB-37 -0.119 469757 0.42462 | 0.45928 | 0.0033 | 0.0133 | 0.00146 | 0.00586
JUNB-45 -0.120 610098 0.68945 | 0.68099 | 0.0045 | 0.0014 | 0.00308 | 0.00096
PLP2+24 -0.122 -388768 | 1.26353 | 2.66940 | 0.0107 | 0.1258 | 0.01965 | 0.2311
RPNI-12 -0.126 117695 0.57481 | 0.38487 | 0.6248 | 0.3642 | 0.29387 | 0.17128
RAD234-44 -0.126 591882 0.60170 | 0.25069 | 0.0612 | 0.0336 | 0.02377 | 0.01304
CALR-27 -0.132 274422 0.41749 | 0.12498 | 0.0764 | 0.1073 | 0.01745 | 0.0245
CALR-44 -0.133 599096 0.60170 | 0.25069 | 0.0278 | 0.0306 | 0.0108 | 0.0119
PPPIRI154-11 | -0.144 111272 0.33213 | 0.13027 | 0.3203 | 0.3002 | 0.06662 | 0.06244
WDR830S-3 -0.151 125048 1.54310 | 6.53275 | 0.5983 | 0.5948 | 1.89961 | 1.8885
WDR830S5+57 | -0.159 -868044 | 0.60170 | 0.25069 | 0.0218 | 0.0000 | 0.00847 | 0
GATAI-29 -0.159 457814 0.85965 | 0.49442 | 0.0142 | 0.0593 | 0.00926 | 0.03866
HIFX+26 -0.170 -374283 | 0.25861 | 0.12889 | 0.0474 | 0.2653 | 0.00865 | 0.04844
POBPI-7 -0.180 185721 0.32571 | 0.08694 | 0.0252 | 0.3264 | 0.00424 | 0.05492
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GATAI-3 -0.213 55321 0.18938 | 0.12208 | 0.0545 | 0.8822 | 0.00829 | 0.13414
JUNB+7 -0.245 -74399 0.48445 | 0.17635 | 0.0686 | 0.1581 | 0.02005 | 0.04621
HBEI+15 -0.255 -234335 ] 0.75545 | 2.36111 | 0.0170 | 0.1823 | 0.0227 | 0.24352

Supplementary Table 10. Peripheral enhancer perturbation screen gRNA list.

The teble is too large to be included here. Please refer to the future publication of peripheral

enhancer screen.

Supplementary Table 11. EOMES, GATA6 and SOX17 ChIP-MS data.

DE-24h DE-48h DE-48h
. EOMES/IgG SOX17/1gG GATA6/1gG
Accession Gene name Jlog10 Jlog10 Jlog10
log2FC (p-value) log2FC (p-value) log2FC (p-value)
AO0A075B6H9 | IGLV4-69 -8.90 3.89 -9.76 3.49 -9.61 3.48
AO0A075B6I11 IGLV4-60 -10.53 | 4.48 -13.68 8.22 -10.96 2.88
AO0A075B6S5 IGKV1-27 -11.94 | 3.09 -12.19 2.76 -5.55 3.79
AOA087WWR87 | IGKV2-40 6.66 2.95 1.06 1.20 471 1.07
AOAO0AOMRZS | IGKV3D-11 -1.83 5.48 -2.57 1.27 1.33 0.65
AOA0B4J1V0 | IGHV3-15 1.33 0.91 -2.25 1.03 1.56 0.64
AO0A0B4J2D9 | IGKVID-13 -9.95 7.68 -7.62 4.92 -8.81 2.62
AOA0C4DH25 | IGKV3D-20 -1.46 2.97 -1.53 2.72 0.00 0.00
AOA0C4DH72 | IGKV1-6 -5.12 2.05 -8.66 2.86 -5.68 3.28
AO0AV96 RBM47 2.52 0.99 -3.04 1.44 -5.00 9.25
AOMSBQ6 IGLC7 5.29 4.94 3.65 2.15 7.90 8.54
A1L020 MEX3A 1.88 0.94 1.22 0.97 3.70 8.50
A2NJV5 IGKV2-29 2.61 6.07 -0.45 0.19 -0.37 0.14
A3KNS83 SBNO1 1.35 2.29 -0.08 0.01 3.25 0.64
A6NDUS C5orf51 4.60 3.79 -2.89 1.04 -0.47 0.15
A6NHR9 SMCHD1 2.07 0.93 2.52 2.83 1.68 1.59
B5ME19 EIF3CL -1.24 0.65 0.77 0.45 -1.13 0.67
E9PRGS Cllorf98 2.60 2.06 5.92 4.95 4.97 5.05
000139 KIF2A 2.78 3.59 0.08 0.10 -1.50 3.08
000148 DDX39A -1.12 1.30 4.11 1.66 2.59 1.13
000151 PDLIMI 3.49 1.26 5.39 5.68 6.37 5.05
000154 ACOT7 4.54 12.25 1.10 1.05 2.14 1.13
000178 GTPBP1 2.35 0.95 2.30 0.99 0.35 1.82
000193 SMAP 3.73 2.75 6.70 4.30 6.84 4.47
000203 AP3B1 2.68 1.04 -3.32 0.94 -1.57 0.43
000231 PSMD11 4.30 1.68 -2.18 1.46 -2.31 1.62
000233 PSMD9 0.04 1.02 2.24 1.10 5.23 3.38
000255 MENI1 -0.12 0.91 2.45 1.16 5.16 4.62
000267 SUPT5H -2.53 1.37 -0.54 0.31 1.29 0.72
000268 TAF4 -0.14 1.52 1.92 0.99 1.46 1.60
000273 DFFA 2.89 1.48 -0.83 1.05 -0.42 0.35
000299 CLIC1 8.26 6.40 -1.54 5.57 -0.99 1.40
000303 EIF3F -1.64 1.54 -2.40 3.52 -2.50 6.24
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000311 CDC7 3.13 1.93 231 2.10 1.95 2.74
000410 IPOS 0.97 1.57 -0.12 0.37 -3.24 2.00
000422 SAP18 4.54 3.37 3.18 3.12 4.94 3.38
000425 IGF2BP3 -1.20 0.39 -0.39 0.84 -2.87 1.21
000442 RTCA -3.48 1.09 0.52 0.16 3.69 1.63
000479 HMGN4 2.68 2.50 2.78 1.00 0.68 2.19
000482 NRSA2 -2.04 1.06 -4.83 6.27 0.80 2.28
000487 PSMD14 6.35 8.41 1.56 1.16 1.68 1.20
000488 ZNF593 0.00 0.03 1.77 1.11 1.72 1.19
000512 BCL9 -5.15 7.02 2.32 1.06 3.19 1.19
000541 PES1 3.97 8.97 5.64 11.42 547 9.69
000560 SDCBP -0.07 0.52 3.25 1.04 4.26 9.30
000566 MPHOSPH10 4.56 2.70 2.66 0.98 431 2.90
000567 NOP56 431 5.55 4.00 2.33 4.11 4.15
000571 DDX3X 5.69 2.14 -0.13 0.09 1.48 0.88
000762 UBE2C 0.14 0.09 3.51 6.20 3.10 3.68
014497 ARIDIA 6.62 7.49 7.06 9.18 7.49 9.67
014503 BHLHE40 3.46 2.48 -1.51 1.84 0.69 2.00
014519 CDK2API1 1.13 0.96 -0.16 0.15 -2.65 1.69
014530 TXNDC9 -3.23 1.66 -0.06 0.61 1.60 1.17
014545 TRAFDI -0.07 0.59 1.47 1.07 2.01 1.29
014562 UBFDI1 -1.20 0.31 -5.50 2.88 -4.33 2.21
014578 CIT 2.04 3.49 1.05 4.52 2.50 8.98
014607 UTY -0.54 0.25 -4.37 4.18 -3.22 2.82
014646 CHD1 -2.33 0.96 4.36 4.18 4.63 4.96
014686 KMT2D 2.58 1.96 4.66 2.25 3.61 2.27
014715 RGPD8 7.29 4.77 3.44 1.06 2.26 3.93
014733 MAP2K7 1.85 1.42 -0.17 0.12 1.25 0.95
014737 PDCD5 0.51 0.19 4.37 3.26 5.42 5.90
014745 SLCY9A3R1 0.56 0.78 0.44 0.63 -0.11 0.17
014757 CHEK1 1.10 1.02 2.28 6.47 1.52 1.39
014776 TCERGI 4.86 6.51 4.90 8.54 5.62 8.42
014818 PSMA7 0.76 2.72 -4.36 4.15 -5.09 5.85
014907 TAXIBP3 1.48 0.73 1.34 0.96 1.34 1.13
014908 GIPC1 1.27 1.55 1.39 1.66 1.72 1.80
014910 LIN7A -0.11 1.16 2.03 1.10 2.26 1.17
014929 HATI 5.29 7.36 4.09 1.53 3.44 1.24
014950 MYLI12B 2.74 1.59 3.01 6.35 4.05 6.32
014965 AURKA -0.30 1.98 249 2.18 4.56 3.92
014979 HNRNPDL 8.63 4.63 -0.18 0.68 -0.27 1.06
014980 XPO1 7.49 5.92 1.22 0.45 3.52 1.82
014981 BTAF1 0.96 4.68 1.35 1.96 2.99 1.62
015014 ZNF609 -1.68 2.58 -2.21 3.55 -2.30 1.93
015042 U2SURP 0.38 1.04 4.19 2.27 3.98 2.20
015047 SETD1A 0.07 1.89 1.13 0.94 1.31 1.82
015054 KDM6B 1.85 0.96 1.65 1.08 2.31 1.26
015067 PFAS 2.69 8.36 2.74 2.67 2.73 3.44
015119 TBX3 -0.10 0.84 1.02 0.42 2.66 1.83
015160 POLRIC 3.02 2.00 -0.75 0.29 0.15 0.06
015164 TRIM?24 6.79 7.53 6.08 6.07 6.88 9.36
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015213 WDR46 2.36 3.81 4.63 4.07 4.53 3.52
015226 NKRF 2.32 0.96 247 1.20 2.30 1.13
015294 OGT 3.24 1.34 -0.18 0.68 -0.36 1.21
015318 POLR3G -0.01 0.13 -0.94 0.89 0.72 0.42
015347 HMGB3 6.35 2.36 4.58 3.92 4.52 3.82
015355 PPM1G 6.97 3.10 2.14 0.54 3.03 0.76
015371 EIF3D 3.23 9.43 4.25 2.75 3.82 3.89
015372 EIF3H 3.71 2.16 1.20 0.99 2.32 1.63
015381 NVL -1.11 1.67 0.40 0.50 -4.69 1.43
015397 IPO8 0.65 0.95 0.86 1.15 1.19 1.22
015417 TNRCI18 0.78 7.69 -2.17 3.24 -2.25 2.65
015446 CD3EAP -1.45 0.53 0.35 0.18 0.54 0.28
043143 DHX15 5.30 1.93 5.33 1.87 5.56 1.93
043148 RNMT 2.68 0.96 -0.49 0.41 0.83 0.67
043159 RRP8 -0.10 0.62 0.53 0.23 0.76 0.33
043172 PRPF4 0.71 0.50 0.14 0.87 0.47 1.30
043175 PHGDH 5.56 3.02 -0.53 0.17 -0.82 0.26
043242 PSMD3 2.16 247 -3.03 2.72 -0.76 1.35
043251 RBFOX2 5.58 7.01 2.30 0.66 3.45 0.98
043252 PAPSS1 -0.11 1.85 -0.02 0.26 0.63 1.39
043290 SARTI1 3.71 5.82 6.07 5.01 6.29 547
043347 MSII -0.21 0.09 0.66 0.32 0.34 0.12
043390 HNRNPR 7.70 6.39 4.57 5.93 543 4.76
043395 PRPF3 -0.07 0.06 -2.51 1.89 -2.08 4.57
043396 TXNLI1 3.16 1.83 -0.39 0.76 -0.36 0.40
043439 CBFA2T2 1.62 1.03 -1.20 0.68 1.66 2.70
043447 PPIH 3.49 2.14 2.93 1.08 4.30 3.23
043488 AKR7A2 3.13 5.00 1.05 0.60 0.36 0.19
043491 EPB41L2 0.01 0.11 2.05 1.00 1.41 1.51
043592 XPOT -3.97 4.44 -4.52 6.01 -5.32 2.32
043633 CHMP2A 4.78 5.05 5.26 4.39 2.80 1.09
043660 PLRGI 4.94 5.59 5.79 6.60 6.18 4.81
043665 RGS10 3.87 3.70 2.19 1.03 4.96 5.34
043670 ZNF207 5.96 8.87 6.62 5.88 6.58 10.76
043679 LDB2 3.03 1.93 1.58 2.25 0.46 0.19
043684 BUB3 6.98 6.51 2.14 1.28 3.47 3.28
043707 ACTN4 4.08 3.10 4.08 5.42 4.98 3.98
043709 BUD23 3.10 5.45 1.35 0.79 0.15 0.07
043719 HTATSF1 0.92 0.89 3.83 6.96 4.19 2.16
043776 NARS 4.10 4.19 1.16 0.35 0.38 0.11
043805 SSNAL1 -0.02 0.25 0.20 1.23 241 4.62
043809 NUDT21 6.16 1.68 -2.59 0.80 1.19 0.36
043818 RRP9 2.15 1.42 0.19 0.13 -0.65 0.49
043823 AKAPS 0.64 0.24 4.47 2.23 4.73 2.83
043913 ORC5 1.98 2.68 1.07 2.29 2.01 1.93
043929 ORC4 1.82 0.98 1.29 1.10 3.81 4.89
060216 RAD21 1.05 0.83 1.29 1.21 -0.13 0.11
060231 DHX16 0.41 0.62 3.81 1.46 3.32 5.12
060244 MED14 5.25 10.13 1.63 1.05 1.57 1.10
060264 SMARCAS 5.15 1.76 0.89 1.02 1.83 3.21
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060281 ZNF292 -0.12 2.85 1.92 0.96 3.84 5.88
060287 URBI -0.05 0.34 0.13 1.08 1.41 1.38
060293 ZFC3H1 3.39 1.69 -2.85 1.89 -4.04 2.79
060306 AQR 0.94 0.86 1.75 1.64 1.39 1.16
060307 MAST3 -0.19 2.20 3.20 1.02 2.95 1.17
060341 KDMIA 5.69 4.82 4.41 4.51 6.00 3.63
060481 ZIC3 6.33 3.60 3.88 3.90 542 3.58
060506 SYNCRIP 3.01 3.23 6.73 2.36 6.63 2.14
060508 CDC40 -0.39 0.11 -4.93 4.39 -4.18 3.25
060563 CCNT1 0.53 0.29 -0.08 0.04 2.83 1.32
060583 CCNT2 0.39 0.45 -2.14 1.44 0.65 6.86
060684 KPNA6 1.02 6.36 -2.44 2.79 -2.37 2.62
060701 UGDH 5.57 4.49 2.77 2.24 3.93 3.32
060716 CTNND1 2.06 1.53 -5.52 3.03 -3.21 1.37
060763 USO1 1.55 0.96 0.17 1.47 1.30 1.44
060812 HNRNPCL1 4.77 6.20 6.45 16.26 6.33 5.39
060814 HIST1H2BK 1.70 1.87 3.62 1.34 2.07 0.79
060828 PQBP1 5.64 1.81 0.33 0.50 0.93 1.53
060832 DKC1 3.19 2.38 1.75 0.73 2.07 0.88
060869 EDF1 4.40 5.12 3.49 1.46 391 1.54
060870 KIN 1.43 1.06 2.65 4.62 4.10 4.45
060884 DNAJA2 3.12 2.27 0.28 0.16 0.69 2.78
060885 BRD4 0.35 0.54 3.26 1.34 3.48 1.42
060934 NBN 2.20 4.77 3.57 3.82 3.12 242
060942 RNGTT 6.17 3.76 2.15 2.54 0.82 242
075083 WDRI 3.40 2.23 4.53 3.72 2.27 1.12
075131 CPNE3 6.54 7.01 6.36 3.45 7.38 10.90
075132 ZBED4 -1.08 0.35 2.71 1.10 2.55 1.06
075150 RNF40 4.81 2.04 0.10 1.19 -0.36 0.89
075152 ZC3H11A -5.13 247 0.32 0.17 2.25 1.28
075155 CAND2 2.92 0.95 0.11 0.72 0.33 3.48
075190 DNAJB6 0.54 2.26 -0.27 0.80 -0.53 1.49
075312 ZPR1 -0.06 0.03 -0.17 0.07 0.44 0.19
075340 PDCD6 4.67 441 4.13 4.59 4.08 3.28
075347 TBCA -0.15 0.28 -0.24 0.70 0.11 0.14
075362 ZNF217 4.83 291 5.09 2.52 5.71 242
075367 H2AFY 1.23 1.40 5.56 4.01 4.45 2.95
075369 FLNB 4.23 3.34 3.20 2.84 4.00 4.50
075376 NCORI1 0.69 0.27 5.68 3.05 5.08 2.33
075391 SPAG7 1.86 1.17 2.94 4.21 3.64 6.36
075400 PRPF40A 2.55 1.05 3.35 3.73 3.59 3.50
075448 MED24 -0.18 1.75 0.12 0.67 1.40 1.22
075475 PSIP1 5.87 3.11 8.45 5.49 8.27 12.56
075494 SRSF10 2.99 1.25 1.05 0.60 0.91 0.51
075496 GMNN 0.88 1.03 -2.91 1.60 -4.40 3.99
075525 KHDRBS3 1.25 6.62 -0.25 0.11 -0.70 0.51
075530 EED 3.60 3.40 -2.38 0.93 -1.00 0.38
075531 BANF1 4.82 5.35 3.51 1.26 4.04 1.41
075533 SF3Bl1 4.03 2.67 3.28 3.50 3.01 4.22
075534 CSDEI 0.70 0.38 0.18 1.17 2.35 3.54
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075554 WBP4 -2.70 1.69 2.16 0.90 1.94 0.82
075593 FOXHI 5.26 8.87 -3.86 3.43 0.58 0.62
075607 NPM3 8.89 5.60 5.59 1.75 5.57 1.61
075626 PRDM1 5.30 6.70 0.36 0.43 0.94 1.99
075643 SNRNP200 3.88 1.59 -0.65 0.43 -0.39 0.25
075691 UTP20 0.29 0.16 1.63 1.31 -0.42 0.32
075694 NUP155 -1.34 0.61 0.13 2.94 1.03 4.09
075717 WDHDI 3.51 2.44 6.11 4.46 5.34 1.91
075820 ZNF189 1.26 1.01 1.22 1.03 2.77 3.05
075821 EIF3G -0.16 1.24 0.21 2.26 3.97 3.14
075874 IDHI -0.32 0.35 0.56 2.01 0.48 1.53
075909 CCNK 2.10 1.02 2.64 5.62 2.12 2.07
075925 PIAS1 6.28 5.79 3.73 6.88 4.87 3.03
075928 PIAS2 -0.13 1.43 2.08 1.07 4.57 7.23
075934 BCAS2 4.21 7.15 4.09 3.15 4.97 6.52
075937 DNAJC8 5.19 4.76 0.16 0.24 -0.07 0.15
075940 SMNDC1 4.72 4.95 4.02 1.17 4.01 1.15
076003 GLRX3 4.68 2.84 4.57 3.27 5.66 3.34
076021 RSL1D1 1.78 0.92 6.55 4.23 4.93 3.62
094761 RECQL4 -0.05 0.65 0.11 0.88 0.34 1.85
094776 MTA2 -1.91 2.73 -0.30 0.22 0.09 0.07
094842 TOX4 1.85 0.95 -0.27 0.11 1.43 0.74
094880 PHF14 1.15 2.81 2.60 2.99 4.53 5.11
094888 UBXN7 -5.43 2.15 -0.12 0.17 0.24 0.64
094906 PRPF6 -3.23 3.81 1.85 2.25 -0.70 0.26
094913 PCF11 2.32 3.77 4.29 5.54 4.73 6.60
094953 KDM4B -0.12 0.91 3.78 6.04 4.51 7.73
094979 SEC31A 2.54 2.44 -1.18 0.61 0.32 0.15
094992 HEXIMI 0.58 0.22 2.23 1.10 1.22 0.60
095071 UBRS 1.18 0.86 -0.74 0.28 -0.56 0.23
095081 AGFG2 -2.41 1.01 -2.33 0.96 0.43 0.13
095104 SCAF4 2.98 3.81 2.88 1.32 0.03 0.01
095125 ZNF202 1.49 0.87 -0.38 0.14 1.45 0.66
095218 ZRANB2 2.88 11.91 3.59 242 5.08 9.85
095232 LUC7L3 6.90 543 1.93 2.93 4.14 2.48
095235 KIF20A 1.57 0.83 0.65 0.65 0.50 0.54
095239 KIF4A 4.97 7.17 5.19 10.81 5.95 7.36
095251 KAT7 1.63 0.93 1.65 0.70 1.58 0.67
095319 CELF2 -0.07 0.69 3.99 2.93 5.35 4.38
095347 SMC2 3.68 2.80 -1.69 0.78 -0.18 0.13
095372 LYPLA2 5.83 9.84 4.52 3.53 6.30 5.09
095373 IPO7 3.93 5.75 2.40 0.99 4.35 3.68
095376 ARIH2 3.28 6.89 4.51 3.18 1.61 1.11
095396 MOCS3 3.03 8.07 0.51 0.18 1.04 0.40
095400 CD2BP2 3.88 2.78 2.99 1.49 291 1.38
095409 ZI1C2 5.53 1.99 0.93 1.20 2.90 3.43
095429 BAG4 0.37 1.73 0.52 0.22 2.70 1.22
095433 AHSALI -0.03 0.38 0.06 0.46 3.68 2.65
095453 PARN 242 1.95 2.95 1.60 1.85 1.04
095478 NSA2 5.36 2.49 -2.35 1.80 -8.78 7.30
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095551 TDP2 2.87 2.32 2.36 2.44 3.24 3.23
095619 YEATS4 2.49 2.52 1.68 1.93 2.90 3.60
095639 CPSF4 -0.13 3.31 3.28 4.20 3.83 3.51
095678 KRT75 -0.04 0.49 3.72 7.29 3.98 3.25
095707 POP4 -0.09 0.61 0.05 0.59 0.43 4.95
095747 OXSR1 -0.03 0.30 -0.04 0.27 0.30 9.32
095758 PTBP3 -0.97 1.95 -1.88 2.82 -1.51 3.13
095777 LSMS 4.50 4.01 -0.29 0.36 0.90 1.48
095785 WIZ 243 1.30 1.42 2.16 1.87 2.52
095789 ZMYM6 -0.22 0.13 -1.69 0.94 -0.05 0.02
095793 STAU1 0.52 0.92 3.07 2.66 3.49 6.77
095813 CER1 -0.01 0.14 3.37 3.63 3.84 6.74
095926 SYF2 0.23 0.10 2.49 1.03 4.69 4.33
095936 EOMES 8.02 4.13 5.19 4.11 6.73 3.57
095983 MBD3 -0.82 0.98 -1.66 1.95 0.55 1.68
095997 PTTGI1 -0.15 3.11 -3.50 4.94 -2.00 1.69
096006 ZBEDI 1.29 1.09 2.03 1.07 4.34 5.10
096017 CHEK2 3.79 3.60 2.24 0.75 1.24 0.41
096019 ACTL6A 4.28 1.52 6.79 5.94 6.71 12.60
P00338 LDHA 2.61 0.78 2.39 3.39 1.33 4.34
P00390 GSR 2.38 0.95 0.09 4.09 3.96 1.04
P00403 MT-CO2 -0.05 0.52 0.13 1.07 2.60 1.11
P00441 SOD1 -2.40 1.54 1.02 0.89 0.17 1.34
P00450 CpP 0.82 2.20 -0.22 0.67 -0.56 1.36
P00488 FI3A1 -1.12 2.46 -0.93 0.43 -1.86 1.37
P00558 PGK1 5.18 5.84 0.46 1.70 0.59 2.03
P01008 SERPINC1 -0.17 0.59 -2.68 241 -2.98 5.34
P01009 SERPINALI -0.10 0.24 1.26 0.42 2.71 1.14
P01023 A2M -0.25 0.56 -2.66 2.34 -3.24 2.85
P01024 C3 -0.91 1.74 -2.09 1.02 -2.22 2.58
P01040 CSTA -2.40 0.95 2.15 0.91 -0.32 0.11
P01593 IGKV1D-33 -7.23 9.59 -8.89 8.03 -5.76 1.71
P01599 IGKV1-17 -3.93 8.06 -5.78 6.22 -6.22 5.17
P01619 IGKV3-20 0.16 0.06 -2.74 6.65 -3.12 2.89
P01624 IGKV3-15 -2.09 7.42 -1.66 2.98 -1.03 1.63
P01700 IGLV1-47 -1.89 0.99 -1.15 0.49 1.74 0.45
P01743 IGHV1-46 1.15 0.34 4.19 8.72 1.99 1.28
P01780 IGHV3-7 2.63 4.96 -0.71 0.25 1.49 0.36
P01834 IGKC 2.38 0.62 -0.80 1.55 1.94 0.39
P01857 IGHGI1 -1.70 3.65 -1.01 0.96 1.28 0.24
P01859 IGHG2 0.62 2.30 -2.64 1.69 -2.74 1.99
P01860 IGHG3 2.58 0.95 2.77 1.08 3.46 1.10
P01861 IGHG4 -0.76 1.45 -2.62 1.82 -1.96 1.96
P01876 IGHA1 1.51 0.90 -2.63 0.71 0.93 0.22
P02533 KRT14 1.73 0.96 0.55 0.15 0.60 0.17
P02538 KRT6A -1.76 3.03 -0.59 0.50 -1.20 2.39
P02545 LMNA 1.49 1.37 4.28 3.96 4.36 3.47
P02647 APOAL -1.41 0.95 -3.07 2.34 0.35 0.16
P02649 APOE 1.93 0.93 -0.40 0.12 -0.67 0.22
P02656 APOC3 0.24 0.93 -1.86 2.15 -2.75 4.97
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P02748 C9 -6.85 2.26 -6.84 2.03 -4.42 4.28
P02753 RBP4 -0.34 1.21 -2.68 243 -3.17 2.53
P02768 ALB 0.19 0.88 -2.22 4.50 -2.40 3.53
P02787 TF -2.97 1.93 1.57 0.81 3.52 1.65
P02792 FTL -0.07 1.88 -2.18 1.00 -0.84 0.37
P04004 VTN 2.22 1.45 -2.38 0.84 -3.57 1.68
P04040 CAT -1.55 1.05 1.20 0.43 1.87 1.22
P04075 ALDOA 5.26 2.46 5.16 2.52 4.39 2.52
P04080 CSTB 2.57 1.65 4.43 5.68 5.72 6.69
P04259 KRT6B -5.91 3.23 1.61 1.40 -1.17 0.42
P04264 KRTI1 -1.94 2.40 1.40 0.58 -0.06 0.05
P04406 GAPDH 2.03 4.85 1.42 1.57 1.91 1.99
P04792 HSPBI1 5.92 4.13 5.32 242 491 2.10
P04843 RPNI 2.23 2.04 0.77 0.30 1.00 0.39
P04899 GNAI2 2.00 0.94 1.81 1.02 1.91 1.13
P05023 ATPIALI 1.35 0.96 1.15 0.57 1.30 0.68
P05089 ARG1 -0.12 2.28 243 1.00 2.19 1.27
P05109 S100A8 -3.05 2.29 -0.58 0.24 1.48 0.70
P05114 HMGNI1 2.95 1.81 5.97 3.11 5.33 2.39
P05204 HMGN2 3.62 3.21 6.43 1.85 547 1.64
P05388 RPLPO 4.96 5.87 4.23 2.71 5.09 5.95
P05412 JUN 3.72 2.24 -1.87 1.54 -3.26 2.86
P05452 CLEC3B -2.92 1.12 -1.16 0.35 -0.17 0.04
P05455 SSB 6.63 5.07 -0.05 0.06 -1.74 1.94
P05543 SERPINA7 -0.78 4.44 -2.65 2.28 -3.20 5.37
P05783 KRT18 1.84 4.33 0.41 0.51 0.48 0.61
P05787 KRTS8 2.18 2.62 3.33 0.72 -0.65 1.34
P05937 CALBI1 1.78 1.01 1.40 1.14 2.01 1.09
P06312 IGKV4-1 -6.69 7.73 0.73 0.43 0.19 0.15
P06396 GSN -0.13 0.46 -0.07 0.09 -0.10 0.14
P06454 PTMA 0.00 0.00 1.64 0.94 0.34 2.03
P06493 CDK1 1.58 1.80 1.19 0.85 1.94 1.32
P06702 S100A9 -2.79 1.06 0.33 0.18 0.94 0.85
P06727 APOA4 -2.13 3.54 2.56 1.00 -0.41 0.13
P06730 EIF4E 4.17 4.74 4.97 4.99 4.74 5.12
P06733 ENOI 4.08 5.17 7.10 291 7.26 2.94
P06744 GPI 2.20 0.97 5.40 3.38 2.29 1.76
P06746 POLB 1.13 0.36 3.20 1.92 2.97 1.89
P06748 NPM1 2.81 3.14 4.52 2.15 3.71 1.89
P06753 TPM3 241 2.13 0.93 0.85 1.56 2.26
P07195 LDHB 7.73 6.57 2.48 1.87 3.18 3.66
P07237 P4HB 1.70 0.91 -1.57 0.54 -1.28 0.44
P07305 HI1F0 231 1.52 5.33 2.16 3.85 1.72
P07355 ANXA2 3.30 3.20 0.61 1.38 -1.38 2.37
P07437 TUBB 3.16 2.86 1.97 2.90 2.03 2.56
P07477 PRSSI -0.59 0.62 -0.75 0.50 -1.69 2.56
P07737 PFN1 4.54 8.23 2.38 1.03 249 1.06
P07814 EPRS 0.15 0.07 -1.42 1.02 -1.22 0.89
P07900 HSP90AA1 4.24 5.33 4.56 1.42 4.21 1.33
P07910 HNRNPC 3.23 3.21 4.49 5.59 4.64 4.67
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P08047 SP1 0.94 0.82 1.97 1.02 2.95 4.22
P08238 HSP90ABI 1.35 3.56 -2.16 2.22 -2.33 3.82
P08243 ASNS 3.59 4.24 0.04 0.02 1.00 0.64
P08397 HMBS 1.73 1.87 3.29 4.06 3.61 8.52
P08579 SNRPB2 -0.11 0.57 -0.29 0.17 -0.26 0.52
P08621 SNRNP70 431 4.80 1.84 391 1.64 4.33
P08670 VIM -0.11 1.96 -0.50 0.26 0.54 0.28
P08708 RPS17 1.51 1.50 1.17 1.67 0.80 2.28
P08727 KRT19 -0.96 1.27 -0.90 2.81 0.08 291
P08779 KRT16 -0.67 1.53 6.13 1.93 6.14 1.96
P08865 RPSA 4.28 2.06 0.41 0.31 0.45 0.60
P09012 SNRPA 2.65 5.03 3.76 2.63 6.54 3.47
P09211 GSTPI 8.93 2.87 6.33 1.57 7.44 1.77
P09234 SNRPC 4.08 1.85 1.33 3.07 -1.03 0.30
P09429 HMGBI 3.75 8.08 4.70 3.18 5.05 3.14
P09455 RBP1 4.49 9.03 3.22 242 1.85 1.57
P09651 HNRNPAI 4.74 8.73 5.75 6.81 6.03 4.62
P09661 SNRPAI 5.54 9.48 6.27 8.43 5.72 5.09
P09874 PARP1 241 4.95 5.34 3.66 5.75 3.49
P09884 POLALI 0.08 1.04 248 1.07 3.67 791
P09936 UCHLI 3.01 1.85 341 1.46 3.79 1.55
P09960 LTA4H 3.51 3.12 -1.04 248 -0.74 3.31
POCOL4 C4A -0.80 2.00 -1.31 1.82 -2.45 3.08
POCG12 DERPC 1.44 1.10 3.17 1.08 5.92 4.59
PODI&3 RAB34 0.09 1.21 -7.81 4.12 -8.93 4.28
PODMV9 HSPA1B 7.55 2.76 1.01 1.77 2.20 2.87
PODOX6 Immunoglobulin | -0.40 4.25 -1.80 1.66 -1.21 1.42
PODOX7 Immunoglobulin | 2.30 1.38 1.84 1.44 5.12 1.03
PODOX8 Immunoglobulin | -0.49 0.74 -0.99 0.57 0.49 0.19
PODOY2 IGLC2 -0.01 0.00 -0.17 0.08 3.42 1.50
PODP25 CALM3 1.33 0.85 1.08 0.93 0.61 0.75
PODPKS5 Putative 1.25 1.03 3.65 2.58 1.91 1.39
P10244 MYBL2 2.54 0.97 2.06 0.98 4.76 2.89
P10253 GAA 2.60 2.35 -0.48 0.18 0.28 0.10
P10412 HIST1HIE 0.07 0.06 6.77 1.36 4.81 1.01
P10588 NR2F6 3.58 3.62 -0.90 0.30 4.10 1.44
P10599 TXN -0.05 1.33 2.11 1.94 1.81 1.88
P10768 ESD 3.64 2.45 2.87 2.37 2.87 2.26
P10809 HSPD1 2.88 2.21 0.22 0.14 -6.05 4.29
P11021 HSPAS 4.43 2.00 0.46 0.52 -0.16 0.16
P11142 HSPAS 3.10 2.57 3.59 3.08 3.92 3.59
P11169 SLC2A3 5.38 2.14 0.13 0.16 0.75 1.02
P11387 TOPI 2.96 0.99 6.22 5.04 5.34 3.59
P11388 TOP2A 3.23 3.03 2.39 1.97 2.16 1.94
P11586 MTHEFDI1 4.67 7.52 0.76 0.25 1.05 0.36
P11766 ADHS 3.10 1.01 -2.46 3.97 -4.23 1.61
P11940 PABPCI 1.24 1.85 1.97 1.97 1.91 1.85
P12004 PCNA -1.82 2.68 4.15 5.36 2.98 1.06
P12035 KRT3 3.51 3.14 1.59 0.74 0.47 0.20
P12268 IMPDH2 2.12 0.96 1.03 1.03 2.08 1.06
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P12270 TPR 2.57 0.91 3.80 1.28 3.99 1.33
P12277 CKB 8.35 6.35 1.09 2.93 1.48 2.93
P12814 ACTNI -1.96 1.10 -4.16 3.15 -1.45 1.41
P12956 XRCC6 4.54 6.45 5.38 3.80 5.63 4.08
P13010 XRCC5 4.71 5.66 7.10 2.64 7.47 2.70
P13051 UNG -0.06 0.56 1.47 0.96 5.54 2.18
P13056 NR2Cl1 3.34 5.73 -0.37 0.38 -0.15 0.90
P13489 RNHI1 3.71 3.88 4.48 6.37 3.38 2.57
P13639 EEF2 4.24 3.00 1.44 1.05 1.38 0.89
P13645 KRT10 0.13 0.04 0.03 0.01 -0.44 0.13
P13646 KRT13 0.23 0.11 0.14 0.05 1.59 0.63
P13647 KRTS5 -3.80 3.79 0.50 0.27 -0.56 0.33
P13667 PDIA4 1.69 0.99 1.02 0.52 -1.04 0.53
P13693 TPTI 6.16 7.39 4.63 4.12 3.60 2.81
P13797 PLS3 -0.16 1.78 0.85 0.84 0.23 1.36
P13929 ENO3 7.62 9.96 4.46 1.36 5.24 1.54
P13984 GTF2F2 4.18 2.27 6.81 7.85 6.36 3.62
P14324 FDPS 3.28 3.27 3.59 3.59 3.83 2.97
P14550 AKRIAI 4.61 3.74 4.66 3.87 4.26 5.27
P14618 PKM -0.61 0.50 -3.26 4.95 -3.18 8.46
P14625 HSP90B1 2.22 247 1.41 1.42 1.32 1.49
P14678 SNRPB 6.02 2.99 8.56 5.53 8.48 10.00
P14859 POU2F1 2.16 7.47 -0.72 0.17 0.17 0.04
P14866 HNRNPL 1.55 1.76 1.52 1.66 1.44 1.52
P14868 DARS 3.08 2.51 3.51 5.16 3.29 4.30
P14923 JUP -1.33 0.58 3.03 1.06 3.08 242
P15121 AKRI1BI 3.01 0.97 5.27 2.49 6.30 5.73
P15311 EZR 11.27 6.17 4.32 3.57 4.20 5.97
P15374 UCHL3 0.87 0.59 1.23 0.71 0.85 0.48
P15531 NMEI 4.86 2.87 4.03 2.04 4.36 2.03
P15880 RPS2 4.40 1.89 1.41 0.84 1.26 0.82
P15884 TCF4 2.69 1.32 0.88 0.23 1.33 0.35
P15923 TCF3 -0.44 0.67 0.62 0.24 2.71 1.56
P15924 DSP 2.09 1.50 3.81 2.13 2.70 1.94
P15927 RPA2 -0.32 0.31 -3.44 2.10 -2.31 2.07
P16104 H2AFX -0.84 1.06 0.65 0.33 -1.67 0.87
P16152 CBRI1 5.96 5.29 2.32 0.83 2.93 1.04
P16220 CREBI 491 2.79 1.01 0.27 0.62 0.17
P16401 HIST1H1B 1.57 1.53 7.12 1.46 5.32 1.13
P16402 HIST1H1D -0.37 0.51 4.57 2.05 3.45 1.72
P16403 HISTIHIC -0.15 0.18 5.46 1.56 4.02 1.22
P16615 ATP2A2 -3.40 0.98 0.15 0.85 2.65 1.06
P16949 STMN1 6.45 8.59 5.79 2.55 6.82 9.94
P17026 ZNF22 0.04 1.63 3.01 3.30 3.45 8.50
P17028 ZNF24 3.12 2.59 3.20 1.48 4.97 2.03
P17031 ZNF26 -0.11 0.82 1.29 1.08 0.40 2.19
P17036 ZNF3 0.91 0.80 0.17 2.61 0.46 4.07
P17096 HMGAI 5.10 3.12 0.26 0.74 -0.65 2.40
P17098 ZNF8 0.09 1.35 -3.33 2.62 -3.02 2.46
P17480 UBTF 8.99 7.45 5.62 4.25 5.66 12.39
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P17535 JUND 2.67 6.56 1.90 1.08 3.78 4.85
P17544 ATF7 -3.29 2.49 -0.85 1.35 -0.42 0.65
P17676 CEBPB 441 5.62 -1.64 0.91 -1.39 0.78
P17844 DDXS5 5.23 5.97 5.06 5.92 5.36 5.32
P17980 PSMC3 6.86 4.13 -0.73 0.39 2.96 1.53
P17987 TCP1 2.26 1.52 3.59 4.29 2.89 2.07
P18077 RPL35A 3.76 2.64 2.54 3.22 2.94 3.55
P18085 ARF4 3.33 2.13 3.26 5.10 2.20 1.85
P18124 RPL7 2.82 1.69 6.30 231 4.90 1.87
P18206 VCL 1.55 0.54 2.37 1.81 0.45 0.22
P18583 SON 1.95 0.94 0.57 0.78 0.89 1.27
P18615 NELFE 0.58 0.56 0.22 0.08 2.86 1.46
P18621 RPL17 6.85 3.81 4.86 2.19 3.92 1.72
P18669 PGAMI 2.62 1.79 0.87 0.31 -0.21 0.07
P18754 RCC1 6.55 4.86 7.57 3.24 7.51 2.90
P18887 XRCClI 3.43 2.64 1.79 2.31 4.63 3.73
P19013 KRT4 241 1.02 2.95 1.04 2.56 1.06
P19174 PLCGI -2.66 1.05 -1.36 0.46 -1.18 0.39
P19338 NCL 0.75 1.61 7.14 2.12 6.69 1.99
P19387 POLR2C -6.06 5.61 -3.72 2.36 -4.83 4.75
P19784 CSNK2A2 -0.11 1.11 -0.07 0.40 4.26 3.01
P19793 RXRA 2.87 2.65 -1.77 2.28 -1.57 2.16
P19823 ITIH2 0.19 0.23 -3.97 1.56 -2.71 4.03
P19827 ITIH1 -0.46 0.76 -1.15 0.69 -0.68 0.70
P20042 EIF2S2 0.91 0.91 0.33 2.18 1.81 1.42
P20073 ANXA7 4.23 10.78 -1.16 0.59 -1.04 0.53
P20248 CCNA2 -0.01 0.15 1.97 1.01 4.78 5.37
P20290 BTF3 0.15 0.26 2.07 0.64 0.79 0.23
P20585 MSH3 -0.26 4.60 -0.02 0.25 1.66 1.24
P20671 HIST1H2AD 0.59 0.61 5.88 1.73 4.01 1.27
P20700 LMNBI 2.75 7.03 2.13 4.84 2.49 7.42
P20930 FLG -5.76 4.27 1.65 2.05 -0.41 0.72
P21333 FLNA 10.74 4.06 5.62 3.59 4.87 3.11
P21796 VDACI 7.14 4.07 6.61 4.77 6.54 5.77
P22061 PCMT1 3.45 7.82 4.08 2.09 4.98 2.39
P22087 FBL 3.12 2.88 5.38 2.76 5.35 247
P22090 RPS4Y1 1.77 0.91 3.84 4.10 3.10 3.29
P22102 GART 1.95 1.54 1.52 3.39 1.17 1.53
P22234 PAICS 2.74 2.98 1.42 2.17 1.81 2.21
P22314 UBAI 541 4.29 3.40 1.53 3.32 1.50
P22626 HNRNPA2B1 2.93 3.56 5.36 4.49 5.86 4.79
P23193 TCEALI 6.06 4.68 6.51 5.39 7.23 11.51
P23246 SFPQ 6.33 6.70 6.11 4.98 6.71 4.73
P23284 PPIB 5.89 4.56 3.42 1.08 3.52 1.11
P23381 WARS 1.70 0.95 -0.98 0.34 -0.32 0.10
P23396 RPS3 2.88 1.80 2.13 1.43 1.48 1.15
P23497 SP100 -1.41 1.24 0.62 0.42 0.78 0.52
P23526 AHCY 3.27 3.38 -1.53 3.01 -1.76 4.06
P23528 CFL1 6.47 243 5.83 1.84 6.24 1.82
P23588 EIF4B 5.33 5.94 4.64 2.69 4.22 9.30
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P23921 RRM1 5.18 6.23 5.50 2.36 3.81 1.67
P24534 EEF1B2 5.15 3.76 1.61 0.60 1.74 0.66
P24666 ACPI 6.23 8.96 4.54 4.13 5.90 4.18
P24928 POLR2A 2.07 2.24 4.05 4.36 4.54 10.09
P25205 MCM3 4.55 3.50 5.15 3.44 547 3.99
P25398 RPSI12 5.32 2.82 6.44 3.29 5.85 4.62
P25440 BRD2 3.32 1.84 0.81 3.12 1.08 2.99
P25490 YY1 2.13 1.61 1.87 2.16 3.12 2.87
P25685 DNAJBI1 1.35 0.92 3.70 7.44 4.25 7.59
P25705 ATPSF1A 5.24 7.38 -0.24 0.30 -0.01 0.01
P25786 PSMAL 3.72 4.15 3.84 2.51 4.17 2.10
P25787 PSMA2 0.04 0.06 -1.03 0.97 -0.87 1.78
P25788 PSMA3 0.72 0.98 0.16 2.44 1.50 1.28
P25789 PSMA4 6.66 4.89 1.88 1.68 4.05 3.38
P26038 MSN 5.30 5.09 2.95 7.60 2.59 2.25
P26196 DDX6 5.11 4.06 2.50 2.23 2.58 4.06
P26358 DNMT1 1.03 1.45 245 0.96 2.05 0.81
P26368 U2AF2 6.05 2.21 1.57 2.06 2.59 2.73
P26373 RPL13 1.36 1.73 3.70 3.10 3.01 3.23
P26583 HMGB?2 7.18 3.35 8.34 3.29 8.85 3.36
P26599 PTBP1 4.18 5.12 3.84 5.35 4.42 5.44
P26639 TARS 4.15 7.85 242 3.39 0.50 1.19
P26641 EEFIG 2.24 2.85 3.52 3.26 3.68 3.30
P27169 PONI1 1.02 1.04 -3.07 1.05 -2.79 0.97
P27348 YWHAQ 3.57 2.05 1.06 3.61 1.63 11.51
P27540 ARNT -2.50 1.21 -4.89 4.26 -2.85 1.71
P27635 RPL10 5.03 2.38 4.15 2.54 2.82 1.88
P27694 RPAI 6.27 5.88 5.27 2.71 5.97 3.04
P27695 APEXI1 6.32 7.34 -0.90 1.50 -2.07 1.86
P27708 CAD 0.68 0.43 0.61 0.97 1.14 5.89
P27816 MAP4 1.02 0.33 4.70 3.35 4.28 7.40
P28066 PSMAS 4.87 9.01 0.71 0.36 1.44 0.83
P28074 PSMBS5 3.04 3.16 1.35 0.95 0.77 0.54
P28340 POLDI 3.84 10.40 2.11 1.97 6.01 3.95
P28347 TEADI 9.31 4.57 -1.53 0.93 1.26 0.76
P28370 SMARCA1 1.61 0.95 2.56 1.82 2.92 1.14
P29083 GTF2El 1.61 0.91 2.68 0.99 5.11 4.20
P29084 GTF2E2 3.27 3.87 -0.02 0.01 1.71 1.98
P29373 CRABP2 547 10.16 0.35 0.12 1.57 0.73
P29401 TKT 4.83 9.26 6.89 2.66 6.92 2.68
P29508 SERPINB3 1.27 0.92 0.88 0.32 -0.17 0.05
P29590 PML 291 2.93 231 1.37 1.76 1.11
P29692 EEFID 3.34 2.33 -0.18 0.11 -0.73 0.44
P29762 CRABP1 7.55 11.20 249 1.64 2.05 1.38
P30041 PRDX6 4.90 5.39 3.22 3.18 3.53 2.81
P30043 BLVRB 3.73 2.23 1.70 0.63 0.97 0.35
P30048 PRDX3 1.79 1.23 243 1.08 1.77 0.78
P30050 RPL12 3.11 2.64 291 4.15 3.29 543
P30085 CMPK1 1.40 4.46 2.51 5.44 1.20 3.32
P30086 PEBP1 7.27 4.97 0.46 0.33 -0.53 0.51
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P30101 PDIA3 1.90 0.98 2.51 4.40 1.61 1.28
P30153 PPP2R1A 3.15 1.75 2.58 1.20 3.68 1.60
P30414 NKTR -2.56 1.06 0.14 0.85 2.02 1.15
P30520 ADSS 3.44 1.75 4.42 4.52 4.45 7.92
P30566 ADSL 3.14 3.76 2.13 4.72 1.82 2.24
P30626 SRI 6.22 8.74 2.57 1.28 3.79 1.87
P30876 POLR2B 2.58 0.94 1.78 1.15 2.29 1.11
P31025 LCNI1 -1.90 0.65 0.48 0.15 1.34 0.44
P31151 S100A7 0.15 0.03 4.29 1.06 3.51 1.13
P31153 MAT2A 1.32 1.83 3.33 1.90 3.68 2.09
P31350 RRM2 10.55 4.17 0.07 0.85 2.13 1.18
P31483 TIA1 1.29 248 4.18 3.13 3.79 3.03
P31689 DNAJAI 5.39 3.30 5.57 7.54 6.11 6.40
P31939 ATIC 3.70 6.60 -0.85 0.68 -0.45 0.36
P31942 HNRNPH3 -0.37 3.04 -0.13 0.31 0.47 1.46
P31943 HNRNPHI 3.86 4.93 3.99 3.56 4.71 9.43
P31946 YWHAB 4.60 10.54 4.47 11.09 5.09 10.43
P31948 STIP1 4.72 8.22 4.48 1.90 4.59 1.99
P31949 S100A11 4.46 5.19 2.95 1.09 5.95 4.16
P32019 INPP5B -1.83 0.57 3.48 6.09 1.78 1.13
P32119 PRDX2 0.68 0.92 3.36 1.40 3.29 1.38
P32243 oTX2 2.02 2.92 2.70 3.11 2.31 2.57
P32519 ELFI 0.02 0.16 -0.08 0.54 0.24 1.70
P32969 RPL9 1.02 1.07 7.18 3.60 6.51 5.01
P33176 KIF5B 0.87 3.09 2.73 0.99 4.79 7.44
P33316 DUT 4.49 8.44 5.69 3.21 5.69 4.96
P33981 TTK 2.72 7.40 -2.32 0.88 -0.73 0.25
P33991 MCM4 5.31 3.40 3.49 1.44 3.18 1.36
P33992 MCMS5 -0.71 2.14 -3.16 1.80 -2.77 7.54
P33993 MCM7 -0.60 2.31 -1.08 1.57 -0.81 2.96
P34897 SHMT?2 -0.32 1.80 -1.22 0.69 -1.80 1.54
P34932 HSPA4 3.03 1.28 247 5.77 1.65 3.45
P35030 PRSS3 2.73 1.06 0.55 0.50 -1.83 0.88
P35080 PFN2 -1.44 4.67 -5.04 4.35 -1.02 0.26
P35221 CTNNAI 3.06 2.94 1.39 1.19 2.11 5.81
P35222 CTNNBI 3.11 3.49 -2.24 1.17 -1.34 1.44
P35232 PHB 2.04 0.70 0.59 0.40 1.27 1.87
P35241 RDX 0.59 1.59 -0.19 0.11 -0.63 0.52
P35249 RFC4 -1.24 3.46 -3.07 3.21 0.14 0.18
P35250 RFC2 0.01 0.04 -0.82 0.30 -0.83 0.93
P35251 RFCI1 2.23 1.51 0.29 1.22 0.67 1.83
P35268 RPL22 3.87 2.77 1.60 1.20 0.56 0.44
P35269 GTF2F1 -0.18 2.01 3.34 3.33 4.42 6.60
P35453 HOXD13 -2.45 1.05 -0.25 0.09 0.46 0.32
P35527 KRT9 -3.09 3.17 1.43 0.57 0.42 0.21
P35579 MYH9 -1.21 1.26 4.10 1.28 3.27 1.01
P35580 MYHIO0 3.69 9.80 4.24 2.83 3.53 2.45
P35606 COPB2 3.05 1.02 3.44 2.28 6.68 4.73
P35612 ADD2 -2.55 1.05 -1.16 0.39 -1.42 0.50
P35637 FUS 3.52 5.11 3.69 7.66 3.99 5.68
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P35659 DEK 5.86 9.66 -1.22 0.31 0.09 0.02
P35716 SOX11 -0.01 0.06 0.03 0.32 2.36 2.63
P35789 ZNF93 -0.43 0.19 1.16 0.75 1.93 3.13
P35813 PPMI1A -0.13 3.27 0.04 0.33 0.43 247
P35900 KRT20 -0.11 0.98 2.29 1.00 0.34 1.67
P35908 KRT2 -0.80 0.55 0.05 0.04 -1.44 1.92
P35998 PSMC2 8.66 9.47 2.72 3.07 2.36 1.96
P36578 RPL4 3.11 4.05 5.14 4.08 3.75 2.89
P36955 SERPINF1 5.27 3.89 -1.00 0.48 -1.00 2.76
P36969 GPX4 0.42 0.20 -2.25 1.49 -2.56 242
P37108 SRP14 6.46 2.82 0.47 0.53 0.39 0.44
P37802 TAGLN2 1.09 0.94 4.57 4.36 6.08 4.94
P37837 TALDO1 -1.74 5.67 -2.92 3.19 -4.15 3.34
P38159 RBMX 3.65 6.05 5.82 5.19 5.45 8.16
P38432 COIL 1.98 2.06 1.01 3.55 3.39 7.00
P38646 HSPA9 2.33 1.44 -2.06 3.61 -1.88 3.46
P38919 EIF4A3 2.85 1.78 1.45 2.14 1.41 2.57
P39023 RPL3 3.62 2.63 3.86 3.74 2.77 2.82
P39656 DDOST 3.16 2.44 0.08 0.12 0.34 1.00
P39687 ANP32A 4.35 4.26 4.22 2.10 4.45 2.13
P39748 FENI 6.20 3.00 7.29 5.59 7.59 5.15
P39880 CUX1 -0.69 0.69 -3.30 1.97 -0.78 0.56
P40121 CAPG 4.82 2.80 5.63 4.61 2.17 1.13
P40227 CCTo6A 5.04 4.85 0.99 1.06 0.33 0.34
P40425 PBX2 1.20 2.08 3.11 3.52 4.15 9.22
P40429 RPL13A 3.96 2.61 5.96 2.51 5.11 1.93
P40692 MLH]1 1.51 6.88 0.64 0.26 -0.57 0.28
P40763 STAT3 3.73 2.30 1.22 1.00 3.67 1.29
P40925 MDHI 4.79 6.94 0.06 0.54 2.40 1.08
P40926 MDH2 1.77 0.95 0.78 0.40 1.69 0.88
P40937 RFC5 2.46 1.64 1.53 0.76 0.87 0.39
P40938 RFC3 -2.04 1.88 -3.63 248 -1.39 1.49
P41091 EIF2S3 8.61 13.14 -3.09 4.13 -3.01 3.77
P41162 ETV3 0.01 0.05 1.39 1.03 2.00 1.10
P41208 CETN2 2.95 3.61 -2.27 1.46 -0.45 3.84
P41212 ETV6 3.86 4.49 2.39 1.62 4.15 3.37
P41223 BUD31 -1.96 341 2.84 0.75 1.83 0.48
P41229 KDM5C 0.05 0.53 -0.14 0.04 2.29 0.91
P41240 CSK 2.22 0.94 2.88 1.00 3.62 1.09
P41250 GARS 1.71 1.05 0.35 0.16 0.92 0.41
P41252 IARS 0.56 0.17 1.94 0.96 2.52 1.00
P41567 EIF1 0.03 0.04 -0.33 1.17 -0.33 1.28
P42166 TMPO 7.98 6.10 5.78 3.26 6.11 3.15
P42167 TMPO 3.10 2.98 4.72 3.06 5.85 4.29
P42224 STATI1 3.55 5.18 -0.04 0.46 3.17 6.01
P42285 MTREX 4.40 5.53 -0.86 0.65 -0.90 1.19
P42574 CASP3 4.41 12.50 0.39 0.46 1.53 0.93
P42677 RPS27 2.34 3.58 3.08 5.07 2.96 4.47
P42696 RBM34 0.46 3.60 3.75 4.19 0.90 3.48
P42704 LRPPRC 0.90 0.57 0.71 0.39 -0.48 0.39
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P42766 RPL35 1.97 2.18 2.71 2.22 2.05 1.95
P43243 MATR3 9.38 3.72 6.87 5.66 8.00 7.28
P43246 MSH2 2.81 1.00 6.01 3.62 6.24 5.78
P43268 ETV4 -0.48 0.46 -0.03 0.01 -0.07 0.03
P43487 RANBP1 -1.21 1.27 -1.12 1.65 -1.29 1.87
P43490 NAMPT -0.03 0.16 -4.27 2.07 -3.43 1.52
P43686 PSMC4 9.39 13.59 4.64 3.36 2.58 3.62
P43694 GATA4 3.51 1.58 7.99 3.68 9.32 8.11
P45880 VDAC2 5.50 6.62 4.34 2.52 4.63 3.04
P45973 CBX5 1.33 3.04 0.12 0.12 0.57 0.66
P45974 USP5 2.78 2.46 2.72 1.45 2.21 1.25
P46013 MKI67 2.38 1.01 6.08 3.75 5.11 4.24
P46060 RANGAPI 4.07 2.87 -2.84 2.29 -2.64 2.30
P46063 RECQL 4.22 2.23 6.20 3.69 5.12 291
P46087 NOP2 -6.65 3.44 -3.10 2.81 -3.53 2.98
P46100 ATRX 1.40 0.96 -0.20 0.05 1.11 0.35
P46108 CRK -2.74 1.07 3.35 3.06 0.28 5.61
P46109 CRKL 3.80 3.25 1.97 0.89 2.23 0.99
P46776 RPL27A 3.82 4.56 2.64 3.16 1.84 2.29
P46777 RPL5 2.56 2.05 3.99 3.71 3.34 4.22
P46778 RPL21 7.70 4.22 5.00 1.16 4.40 1.03
P46779 RPL28 1.82 2.71 3.92 2.97 2.96 4.70
P46781 RPS9 1.41 1.07 1.67 1.16 1.63 1.23
P46782 RPS5 4.78 6.91 3.67 2.65 2.61 2.01
P46783 RPS10 4.35 2.35 0.86 0.37 0.32 0.13
P46937 YAPI 3.95 9.84 0.05 0.06 0.97 1.62
P46940 IQGAP1 -0.03 0.31 1.69 1.02 2.02 1.08
P47755 CAPZA2 3.70 1.92 4.95 3.39 3.20 2.85
P47756 CAPZB 2.83 1.75 0.92 0.46 2.28 1.15
P47813 EIF1AX 4.50 3.29 4.46 3.77 5.48 3.99
P47914 RPL29 -1.20 4.53 7.85 2.37 7.68 2.29
P48147 PREP 2.16 0.94 3.75 1.07 0.39 2.97
P48431 SOX2 2.94 5.77 2.33 1.00 1.83 1.94
P48556 PSMDS§ 1.81 1.14 -2.11 1.61 -2.19 1.85
P48634 PRRC2A 0.03 0.89 -0.59 0.22 0.23 0.08
P48643 CCT5 2.32 1.50 -0.71 0.77 0.77 0.46
P48729 CSNK1A1 2.23 1.02 -0.86 0.21 -1.53 0.42
P48730 CSNK1D 1.47 0.88 4.09 3.24 4.38 8.52
P48739 PITPNB 2.03 2.96 1.29 0.98 1.96 1.47
P48742 LHX1 3.67 2.55 6.07 10.67 7.06 5.96
P49005 POLD2 4.90 5.71 4.22 3.40 243 1.27
P49207 RPL34 2.01 2.96 3.55 4.57 3.33 3.63
P49321 NASP 5.49 4.43 4.70 5.71 4.57 5.26
P49327 FASN -1.45 1.22 -2.01 1.25 -0.65 1.22
P49368 CCT3 -0.06 0.03 3.34 3.08 4.44 7.51
P49411 TUFM 3.43 2.58 2.61 3.55 3.30 3.48
P49454 CENPF 0.75 0.60 1.27 0.91 391 6.90
P49458 SRP9 1.11 1.09 4.98 3.39 2.56 1.13
P49585 PCYTIA 1.37 0.85 1.22 1.20 1.50 1.10
P49591 SARS 2.23 0.91 247 3.20 231 5.79
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P49640 EVXI1 4.15 1.86 -2.47 1.93 -1.53 6.32
P49643 PRIM2 -1.24 1.05 3.05 4.00 0.43 0.72
P49674 CSNK1E 0.21 0.07 1.06 0.52 1.82 0.89
P49711 CTCF 1.86 1.01 2.98 2.33 3.68 8.71
P49720 PSMB3 5.80 4.14 -2.32 0.90 -2.16 0.85
P49721 PSMB2 4.25 8.96 -3.53 0.97 -1.73 0.46
P49736 MCM2 4.56 2.05 2.99 1.55 2.85 1.11
P49750 YLPMI1 0.74 1.23 0.05 0.19 0.53 0.63
P49755 TMEDI10 1.39 4.16 0.89 3.96 1.42 1.20
P49756 RBM25 3.76 5.12 2.63 1.01 5.59 11.11
P49773 HINT1 1.24 0.94 -3.17 2.88 -3.47 2.77
P49790 NUP153 4.11 1.71 2.99 4.53 4.70 5.10
P49792 RANBP2 9.92 7.37 2.73 1.33 3.35 1.57
P49848 TAF6 0.49 0.83 2.21 0.73 5.20 2.54
P49903 SEPHS1 2.38 1.73 -1.90 3.15 -1.49 2.27
P49915 GMPS 3.62 1.51 6.38 7.06 5.93 9.40
P49916 LIG3 -3.58 1.08 -4.52 1.29 -2.72 2.46
P49959 MREI11 -0.14 1.44 4.93 291 6.01 6.54
P50395 GDI2 4.52 2.79 1.88 0.77 1.39 0.59
P50453 SERPINB9 -3.29 0.73 3.06 3.40 2.49 5.55
P50454 SERPINHI 2.54 3.67 2.31 6.69 1.71 3.21
P50502 STI3 3.39 5.85 3.19 1.34 2.66 1.13
P50750 CDK9 -0.09 0.83 2.23 1.13 2.18 1.17
P50914 RPL14 7.07 4.70 6.01 4.38 5.17 4.94
P50990 CCT8 4.68 6.53 -0.69 0.50 0.40 0.18
P50991 CCT4 3.64 3.25 -2.99 1.86 -1.70 1.14
P50995 ANXAI1 4.29 4.30 3.87 242 491 2.96
P51003 PAPOLA 2.36 2.06 2.95 1.63 2.64 1.50
P51114 FXRI1 3.77 4.67 1.59 1.22 1.30 1.00
P51116 FXR2 3.24 6.01 0.11 1.65 0.29 1.80
P51149 RAB7A 4.67 12.95 -1.34 0.36 1.01 0.27
P51452 DUSP3 1.57 1.01 1.54 1.00 -0.93 0.61
P51530 DNA2 3.43 4.92 -2.15 0.94 -1.88 0.83
P51532 SMARCA4 0.99 1.77 -1.08 1.20 -0.91 2.44
P51570 GALK1 0.99 0.87 -0.65 0.18 -1.47 0.47
P51587 BRCA2 -0.28 0.78 -0.14 1.54 3.29 1.09
P51610 HCFCl1 4.24 2.08 -1.67 1.73 -2.17 1.98
P51659 HSD17B4 1.61 1.28 2.22 2.07 2.35 2.03
P51665 PSMD7 5.12 3.73 -4.47 3.09 -5.09 4.71
P51692 STATSB -0.05 0.68 0.04 0.51 1.68 1.16
P51784 USP11 0.98 0.44 -1.43 1.99 -0.88 1.43
P51826 AFF3 1.71 0.96 -1.87 0.75 -2.92 1.73
P51858 HDGF 3.15 4.96 5.82 2.25 5.19 2.03
P51948 MNATI 0.00 0.02 -0.66 0.23 -0.44 0.15
P51991 HNRNPA3 4.65 9.83 4.07 1.98 4.19 2.06
P52209 PGD 5.70 4.20 1.56 0.58 3.46 2.52
P52272 HNRNPM 4.41 7.27 6.05 4.43 6.84 6.94
P52292 KPNA2 2.22 2.60 -0.88 7.57 -0.77 5.87
P52294 KPNAI 0.12 2.32 2.78 3.13 3.17 3.28
P52298 NCBP2 1.20 1.07 2.76 2.01 2.62 2.05
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P52434 POLR2H 1.26 1.00 -1.67 0.99 0.57 0.34
P52565 ARHGDIA 5.60 5.57 3.23 1.68 2.26 1.19
P52594 AGFGlI -0.03 0.36 391 8.01 0.37 2.61
P52597 HNRNPF 3.03 4.87 3.84 5.14 3.86 9.83
P52701 MSH6 0.83 1.44 -4.76 4.78 -5.25 4.11
P52747 ZNF143 3.90 3.92 2.64 2.40 4.85 5.40
P52756 RBM5 -3.26 1.38 3.64 1.51 2.69 1.16
P52788 SMS 3.18 5.92 0.83 0.36 1.68 1.30
P52907 CAPZA1 4.46 8.41 2.85 1.04 4.77 8.73
P52926 HMGA2 3.49 3.19 4.13 1.88 3.89 1.65
P52951 GBX2 -0.09 2.38 0.19 3.90 0.81 1.77
P53350 PLK1 4.47 3.37 -0.70 0.27 -0.38 0.16
P53396 ACLY 5.03 2.96 3.70 2.68 4.07 3.05
P53602 MVD 2.71 3.42 1.27 1.24 0.38 2.57
P53611 RABGGTB 1.43 0.94 -3.17 1.36 -0.27 0.46
P53621 COPA 3.18 3.70 4.02 3.71 2.77 5.51
P53999 SUBI1 3.61 1.43 2.34 1.91 1.66 1.36
P54105 CLNSIA 4.00 3.98 0.48 0.20 1.65 0.98
P54132 BLM 0.60 1.45 -1.14 3.30 -1.56 3.44
P54136 RARS 3.74 3.17 1.90 0.99 1.78 1.11
P54198 HIRA -2.27 3.88 0.57 0.61 1.18 0.85
P54252 ATXN3 2.20 4.77 0.71 0.22 0.59 0.18
P54259 ATNI 5.13 6.38 -1.72 0.48 2.54 0.73
P54277 PMSI1 5.75 4.41 -0.68 0.64 -1.43 4.75
P54577 YARS -2.35 1.00 -1.14 0.32 -2.82 0.87
P54578 USP14 1.63 0.74 0.81 0.27 1.75 0.68
P54652 HSPA2 3.58 6.02 2.24 1.00 2.13 1.33
P54727 RAD23B 0.97 0.87 2.77 1.02 2.62 1.51
P54920 NAPA 2.04 1.32 -4.44 2.71 -1.80 1.57
P55036 PSMD4 2.30 1.29 2.49 1.27 2.89 1.43
P55060 CSEIL -0.40 0.33 2.01 1.66 1.11 1.20
P55072 VCP -1.44 0.87 -4.03 3.00 -0.12 0.13
P55081 MFAPI -0.05 0.72 4.96 3.96 3.99 2.67
P55196 AFDN 3.34 4.65 1.28 0.96 3.33 1.52
P55199 ELL 0.66 0.84 0.07 0.93 0.27 5.57
P55209 NAPIL1 6.43 4.90 5.19 4.67 5.11 6.35
P55265 ADAR 0.61 0.47 5.45 6.69 6.40 4.88
P55347 PKNOX1 -0.10 0.90 -0.03 0.26 4.19 4.02
P55769 SNU13 5.46 3.47 5.90 2.58 5.89 4.51
P55795 HNRNPH2 -0.05 0.09 3.22 4.67 2.54 247
P55809 OXCT1 -0.33 0.85 1.23 1.03 1.65 1.45
P55854 SUMO3 4.88 7.31 4.56 3.75 6.13 10.56
P55884 EIF3B 4.12 8.67 3.19 5.84 2.58 2.34
P56182 RRP1 2.46 2.17 0.25 1.28 -0.55 2.66
P56192 MARS 3.23 1.86 -0.48 0.13 -2.60 0.88
P56270 MAZ 6.13 9.13 6.25 7.81 6.80 6.93
P56537 EIF6 2.77 3.97 3.49 3.10 2.27 1.25
P56545 CTBP2 7.52 6.39 5.89 2.80 7.53 4.40
P56915 GSC 4.49 6.90 -1.43 2.33 -1.71 2.64
P57081 WDR4 -0.01 0.26 1.11 0.96 1.86 1.08
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P57723 PCBP4 5.44 4.48 0.16 1.29 3.16 1.07
P57740 NUP107 4.09 2.66 1.76 1.16 3.34 2.11
P58317 ZNF121 -1.51 0.54 1.15 0.34 0.73 0.21
P58546 MTPN 4.39 4.44 5.79 9.06 6.53 4.39
P59190 RABIS 5.33 10.44 3.47 1.43 4.18 2.13
P60174 TPI1 0.84 1.53 1.89 1.07 2.39 1.30
P60228 EIF3E 391 2.30 2.79 2.25 3.06 2.18
P60660 MYL6 3.32 3.70 5.52 3.86 6.11 5.77
P60709 ACTB 3.48 7.49 1.18 2.55 1.57 2.97
P60842 EIF4Al 3.90 291 2.22 2.10 2.30 2.68
P60866 RPS20 5.51 2.69 5.18 1.75 431 1.50
P60900 PSMA6 -0.28 0.87 -1.13 247 -1.59 2.69
P60983 GMFB 0.65 0.16 -2.43 2.17 -1.64 1.55
P61024 CKS1B 0.95 0.47 4.02 2.95 5.49 2.44
P61077 UBE2D3 3.72 10.09 1.26 0.97 3.55 9.42
P61081 UBE2M 4.90 3.25 5.28 4.64 6.09 7.99
P61086 UBE2K 3.83 6.25 2.16 1.02 0.24 2.84
P61160 ACTR2 -0.13 1.07 0.20 1.52 1.56 1.20
P61201 COPS2 1.68 2.24 -3.06 3.32 -2.26 1.59
P61204 ARF3 5.73 4.17 0.22 0.19 0.56 0.38
P61221 ABCEI1 3.34 4.61 0.08 2.70 0.46 1.58
P61244 MAX 1.56 7.78 0.37 0.16 1.81 1.06
P61247 RPS3A 7.09 4.52 7.35 6.66 6.64 4.67
P61254 RPL26 2.74 4.28 3.45 2.23 2.93 2.26
P61289 PSME3 4.15 2.72 5.29 4.76 6.19 4.46
P61313 RPL15 3.51 4.75 3.57 3.21 3.34 4.26
P61326 MAGOH 5.85 3.62 491 2.13 4.56 2.01
P61353 RPL27 2.20 1.74 3.17 3.67 2.54 2.67
P61513 RPL37A 2.30 1.67 3.47 1.96 3.31 1.78
P61604 HSPE1 4.05 1.36 -2.73 0.66 0.64 0.14
P61626 LYZ 2.53 0.95 1.81 0.46 1.26 0.41
P61923 COPZ1 2.06 0.97 0.23 1.16 4.54 6.80
P61956 SUMO2 7.38 3.18 3.90 2.26 5.12 2.58
P61962 DCAF7 0.60 4.48 -1.87 1.69 0.75 2.30
P61964 WDRS5 1.39 3.68 0.12 0.17 0.34 0.50
P61978 HNRNPK 4.27 5.36 5.58 4.78 5.83 5.78
P61981 YWHAG 2.84 3.82 7.54 5.67 7.30 4.30
P62070 RRAS2 3.52 2.19 5.48 9.90 4.67 4.45
P62081 RPS7 5.37 2.22 1.81 1.70 1.18 1.31
P62136 PPPICA 5.44 4.20 -0.17 0.08 1.04 0.82
P62191 PSMCI1 7.70 2.29 1.65 1.14 1.87 1.25
P62195 PSMCS5 9.96 6.21 0.97 5.81 0.85 1.58
P62241 RPS8 4.53 1.41 1.91 2.50 0.77 1.37
P62244 RPSI5A 3.30 4.38 2.68 2.29 2.63 3.88
P62249 RPS16 244 3.83 2.67 6.50 2.37 5.88
P62258 YWHAE 4.75 4.02 5.16 4.93 4.84 10.39
P62263 RPS14 1.98 2.99 3.78 1.94 3.94 1.90
P62266 RPS23 2.64 3.63 2.03 4.02 1.71 4.32
P62269 RPSI18 5.06 2.23 3.07 0.88 2.58 0.74
P62277 RPS13 6.22 2.89 4.33 1.84 3.52 1.45
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P62280 RPSI11 4.65 1.77 3.69 3.25 2.86 341
P62306 SNRPF -0.03 0.19 -0.21 0.06 3.20 1.18
P62308 SNRPG 5.55 3.24 2.16 1.04 1.43 1.17
P62310 LSM3 -0.08 1.14 5.63 3.42 2.73 1.11
P62314 SNRPDI1 5.28 3.19 5.59 2.45 4.66 2.26
P62316 SNRPD2 6.55 3.57 7.85 5.20 7.33 6.47
P62318 SNRPD3 7.10 9.22 7.12 591 7.07 6.03
P62333 PSMC6 4.37 1.86 0.44 0.15 0.14 0.05
P62424 RPL7A 2.79 2.75 3.42 2.33 2.01 1.49
P62487 POLR2G -0.01 0.14 4.95 1.89 3.83 1.57
P62495 ETF1 4.15 2.68 4.58 3.60 2.64 4.33
P62701 RPS4X 3.62 3.14 4.07 2.30 3.30 5.35
P62714 PPP2CB 2.76 2.45 3.39 3.14 5.00 9.61
P62750 RPL23A 3.63 1.14 3.56 2.11 1.40 1.03
P62753 RPS6 7.36 7.99 2.66 0.98 1.07 0.39
P62760 VSNLI 1.41 4.20 1.33 1.11 2.37 8.85
P62805 HIST1H4A 0.54 0.78 3.29 2.09 1.36 0.91
P62826 RAN 3.24 4.25 3.46 6.86 3.57 591
P62829 RPL23 6.39 2.97 3.63 2.54 3.99 2.29
P62841 RPSI15 1.10 2.63 2.07 0.99 0.78 0.36
P62847 RPS24 3.06 4.49 1.37 1.59 0.48 0.59
P62851 RPS25 1.45 1.48 0.97 0.70 -0.09 0.07
P62854 RPS26 -4.91 2.95 3.93 1.39 3.72 1.28
P62857 RPS28 5.84 7.74 7.58 3.71 6.03 5.33
P62861 FAU 0.26 0.15 2.38 3.51 1.62 2.71
P62888 RPL30 3.84 2.88 2.10 1.08 1.19 0.61
P62899 RPL31 2.04 1.66 3.28 2.25 2.17 1.78
P62906 RPL10A 5.73 2.81 4.81 2.43 3.42 1.75
P62910 RPL32 4.90 5.29 4.09 2.15 2.40 1.34
P62913 RPL11 5.10 2.49 5.45 2.09 4.23 1.67
P62917 RPL8 5.95 3.00 6.95 3.42 6.14 3.55
P62937 PPIA 4.98 4.64 5.02 3.10 5.69 3.29
P62942 FKBP1A 4.74 5.85 5.11 4.29 5.40 12.62
P62979 RPS27A 1.17 2.50 4.14 3.07 3.26 2.85
P62993 GRB2 -2.87 7.25 -3.07 6.09 -3.31 6.08
P62995 TRA2B 2.97 3.20 2.98 7.27 2.96 6.82
P63104 YWHAZ 6.06 4.60 4.64 1.69 4.82 1.76
P63165 SUMO1 7.82 7.33 3.22 0.82 3.64 0.91
P63167 DYNLL1 2.78 1.01 0.60 0.18 2.55 0.87
P63173 RPL38 0.03 0.88 7.38 2.19 8.54 5.37
P63208 SKP1 3.71 11.40 3.27 5.86 3.51 2.07
P63220 RPS21 1.56 0.48 3.27 1.74 3.89 1.90
P63241 EIFSA 7.78 8.38 5.34 3.09 5.25 2.48
P63244 RACKI1 4.74 3.09 4.25 1.36 4.07 1.30
P63279 UBE2I 5.06 5.97 4.33 1.87 5.69 3.99
P67809 YBX1 6.81 4.28 4.71 2.20 3.72 2.14
P67870 CSNK2B 291 5.62 3.28 3.70 0.37 2.83
P67936 TPM4 -0.11 1.83 1.55 0.94 2.62 5.55
P68032 ACTCl1 5.04 2.04 5.00 1.77 3.98 1.59
P68036 UBE2L3 3.94 1.58 1.44 1.58 -0.04 0.02
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P68104 EEFIALI 2.81 341 2.13 231 1.47 1.85
P68363 TUBAIB 3.48 4.97 1.22 1.82 1.96 3.01
P68371 TUBB4B 2.02 3.68 2.07 1.92 1.90 1.77
P68400 CSNK2A1 4.33 3.54 2.80 1.69 2.92 1.87
P68402 PAFAHIB2 1.08 0.97 4.32 5.55 1.94 1.10
P68431 HIST1H3A 0.88 1.09 3.74 1.81 2.58 1.25
P68871 HBB -0.91 4.12 -0.53 0.70 -0.92 1.21
P69905 HBAI1 -0.82 4.98 -1.76 2.25 -1.79 3.19
P78316 NOP14 2.58 1.54 -3.23 2.19 -0.30 0.29
P78332 RBM6 1.15 0.87 -1.69 1.95 1.08 1.29
P78344 EIF4G2 2.98 1.03 2.78 1.01 3.09 2.25
P78346 RPP30 -0.15 3.00 0.06 0.52 0.89 1.12
P78347 GTF21 -1.98 4.37 -3.09 2.89 -2.13 3.89
P78364 PHCI 1.11 0.95 1.96 0.98 1.98 1.70
P78371 CCT2 4.07 2.29 -0.70 0.38 2.06 2.05
P78406 RAE1 -2.83 0.96 0.42 0.12 -0.30 0.11
P78413 IRX4 3.25 10.97 0.42 0.22 2.99 1.71
P78527 PRKDC 1.08 1.11 2.01 2.53 2.21 4.47
P81605 DCD -2.34 1.69 -0.63 0.53 -0.23 0.18
P82979 SARNP 5.61 9.03 -0.59 0.91 -0.34 1.60
P83731 RPL24 5.09 2.03 6.28 2.02 5.57 1.95
P83876 TXNL4A 2.10 1.00 0.85 1.00 0.22 2.23
P83881 RPL36A 3.66 5.89 0.32 0.34 -0.63 0.92
P83916 CBX1 5.39 6.21 6.74 3.17 6.88 3.37
P84022 SMAD3 -0.78 0.99 -4.32 1.51 -3.49 1.74
P84090 ERH 5.90 5.55 2.56 2.92 3.01 4.26
P84098 RPL19 242 3.60 0.61 0.88 0.82 1.01
P84103 SRSF3 5.42 7.57 5.39 2.39 5.26 2.24
P85037 FOXK1 -0.64 0.23 -2.03 1.36 0.38 1.80
P98170 XIAP -4.65 242 -2.49 3.09 -1.68 2.34
P98175 RBM10 1.01 0.96 2.05 0.80 3.26 1.41
P98179 RBM3 6.10 8.54 4.38 5.09 4.69 3.27
P99999 CYCS 3.15 7.18 -0.21 0.27 -0.47 0.67
Q00341 HDLBP 4.73 4.27 -1.90 1.15 -0.40 0.59
Q00403 GTF2B -1.72 0.76 1.75 0.71 2.09 0.85
Q00534 CDK6 1.52 0.57 1.60 0.50 -2.86 0.89
Q00610 CLTC 5.36 2.33 0.11 0.07 -1.13 0.85
Q00613 HSF1 -0.06 0.55 0.20 2.25 0.57 4.50
Q00688 FKBP3 3.07 5.46 1.34 0.63 1.09 0.51
Q00796 SORD 2.08 1.55 0.23 0.59 0.01 0.07
Q00839 HNRNPU 3.71 3.90 5.62 12.01 5.06 4.69
Q01081 U2AF1 2.48 0.68 6.31 2.24 7.26 5.24
Q01082 SPTBN1 3.01 1.70 0.67 0.28 -0.02 0.01
Q01085 TIAL1 1.20 1.66 3.94 1.47 4.60 1.65
Q01105 SET 2.88 1.83 3.12 1.04 2.38 0.80
Q01130 SRSF2 4.97 4.54 7.31 2.08 7.59 2.13
Q01469 FABP5 2.31 3.51 5.88 5.16 5.20 3.27
Q01518 CAP1 341 11.96 1.31 1.25 2.15 1.19
Q01546 KRT76 -1.39 1.52 0.90 0.38 1.43 0.62
Q01581 HMGCSI -0.10 1.48 2.76 0.99 2.59 1.06
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Q01650 SLC7AS 1.43 1.04 0.06 1.30 2.83 5.82
Q01664 TFAP4 3.58 6.44 1.47 1.14 3.84 6.94
Q01780 EXOSCI10 -3.07 2.22 5.32 2.76 5.29 8.90
Q01826 SATBI 3.54 5.68 -6.66 3.55 -4.77 4.04
Q01831 XPC -0.05 0.45 0.01 0.01 -4.02 5.51
Q01844 EWSR1 4.16 4.62 5.22 3.23 5.56 3.77
Q01860 POUSF1 1.64 1.66 0.17 0.23 0.31 0.44
Q01995 TAGLN 3.11 4.85 5.35 8.28 5.55 9.11
Q02241 KIF23 2.97 2.30 -4.59 4.87 -3.87 4.40
Q02413 DSG1 3.06 1.32 -1.52 1.96 -5.04 3.05
Q02447 SP3 1.16 0.92 1.99 1.19 3.96 6.71
Q02539 HISTIHIA 1.77 0.97 3.53 3.27 2.00 1.21
Q02543 RPL18A 6.77 2.32 5.30 3.88 547 3.03
Q02790 FKBP4 4.68 4.65 1.60 3.40 1.35 4.27
Q02878 RPL6 -0.85 1.28 1.67 2.57 0.45 1.16
Q02880 TOP2B 4.12 2.17 6.60 8.69 6.08 10.26
Q03001 DST -0.11 0.70 3.38 1.02 7.45 9.28
Q03014 HHEX 1.64 1.54 3.37 4.29 4.88 3.87
Q03060 CREM 2.66 0.94 -0.05 0.33 4.94 7.42
Q03112 MECOM -1.55 2.49 -2.29 2.10 -2.56 2.78
Q03252 LMNB2 -0.77 2.54 -0.07 0.11 -0.64 1.13
Q03701 CEBPZ 1.83 2.09 0.34 0.16 1.44 0.59
Q03938 ZNF90 -0.22 3.82 1.16 1.21 1.19 2.75
Q04323 UBXNI1 3.46 8.02 -1.67 1.98 -2.18 2.24
Q04637 EIF4Gl 4.48 3.82 3.94 3.24 2.87 2.87
Q04695 KRT17 -2.47 1.60 1.77 0.62 1.10 0.38
Q04724 TLE1 8.29 3.62 5.73 3.24 7.12 3.64
Q04726 TLE3 5.23 2.28 4.53 2.43 6.61 2.70
Q04727 TLE4 4.71 6.13 2.23 1.37 6.31 4.24
Q04837 SSBP1 4.65 3.38 1.08 0.35 0.92 0.30
Q04917 YWHAH 5.24 4.22 2.67 1.88 4.61 2.28
Q05048 CSTF1 -1.20 1.71 -0.06 0.06 0.28 0.35
Q05086 UBE3A 2.24 1.65 2.65 2.12 2.02 1.46
Q05519 SRSF11 6.39 10.94 0.43 1.28 0.15 0.44
Q05682 CALDI 0.70 0.64 3.44 4.84 2.85 4.30
Q06265 EXOSC9 2.45 1.00 2.45 1.05 0.38 2.46
Q06330 RBPJ 4.40 10.18 2.33 1.05 3.75 3.12
Q06416 POUSF1B 6.36 6.44 -1.53 0.52 -0.42 0.12
Q06455 RUNXITI 1.98 2.45 -0.10 0.16 1.06 1.81
Q06587 RING1 -3.42 3.46 -3.74 1.70 -1.11 1.32
Q06830 PRDX1 3.02 7.01 2.83 2.21 2.77 247
Q07020 RPL18 4.69 4.77 4.10 4.02 3.65 4.06
Q07021 C1QBP 0.03 1.04 3.39 8.48 1.68 1.12
Q07065 CKAP4 1.90 0.98 3.04 6.64 0.43 5.07
Q07666 KHDRBS1 1.75 1.44 0.93 3.67 1.08 3.10
Q07864 POLE 3.32 248 -0.01 0.06 1.49 4.44
Q07955 SRSF1 5.15 3.25 3.30 5.32 3.26 4.26
Q08117 TLES 5.42 4.42 5.33 3.44 6.70 3.34
Q08170 SRSF4 8.11 4.66 6.85 3.61 6.96 2.97
Q08188 TGM3 -2.02 0.73 5.61 4.68 2.17 2.37
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Q08211 DHX9 4.11 4.57 3.23 2.68 3.20 2.70
Q08554 DSCI -0.12 0.67 3.35 0.99 243 1.18
Q08752 PPID 2.21 0.99 -0.77 0.21 -0.63 0.17
Q08945 SSRP1 6.21 8.55 5.95 4.72 6.55 4.12
QO08ANI1 ZNF616 2.05 0.99 2.12 0.67 1.97 0.62
Q08J23 NSUN2 3.03 2.80 3.58 2.73 3.16 2.56
Q09028 RBBP4 1.77 1.92 1.51 1.31 1.32 1.19
Q09161 NCBP1 4.01 1.77 0.82 0.91 0.50 0.80
Q09472 EP300 5.10 3.44 4.29 3.32 5.36 3.53
Q10570 CPSF1 2.58 1.36 3.51 2.30 4.03 2.89
Q12778 FOXOl1 -0.12 1.18 2.28 1.01 5.17 6.00
Q12788 TBL3 3.96 1.93 -1.38 0.91 -1.53 1.00
Q12789 GTF3Cl1 4.93 5.13 5.15 4.90 5.04 7.26
Q12824 SMARCBI 4.49 2.21 1.05 2.70 0.99 1.27
Q12830 BPTF 2.89 4.17 0.07 0.03 0.31 0.12
Q12834 CDC20 7.76 5.24 -2.61 4.34 -4.94 4.02
Q12874 SF3A3 1.31 2.79 2.67 2.79 2.65 4.87
Q12905 ILF2 5.44 7.43 6.97 3.44 7.16 3.19
Q12906 ILF3 6.19 2.09 7.79 2.30 7.81 2.25
Q12931 TRAPI1 3.70 3.30 1.94 0.98 3.01 8.07
Q12972 PPP1RS 3.68 3.72 4.05 2.44 3.76 2.02
Q12996 CSTF3 4.63 3.73 3.40 1.75 4.00 1.52
Q13042 CDC16 -0.74 0.35 0.03 0.58 2.97 7.38
Q13111 CHAF1A 1.81 1.83 1.26 1.17 2.75 6.34
Q13112 CHAF1B 2.59 1.32 4.63 6.70 4.87 2.87
Q13123 IK -2.40 4.89 -1.03 1.32 -0.95 1.22
Q13126 MTAP -0.08 0.55 3.86 2.87 2.51 1.30
Q13148 TARDBP 8.22 7.04 2.71 1.81 3.00 2.03
Q13151 HNRNPAO 6.00 2.83 1.15 4.04 1.81 5.48
Q13158 FADD 2.11 1.39 0.35 0.20 0.80 0.42
Q13162 PRDX4 1.66 0.86 0.38 0.12 -0.71 0.20
Q13185 CBX3 8.56 3.39 -0.59 1.20 -0.18 0.38
Q13200 PSMD2 7.24 5.78 2.12 4.22 2.78 4.82
Q13206 DDX10 1.11 1.13 4.59 3.65 4.08 3.72
Q13227 GPS2 -4.06 1.32 3.10 0.86 2.12 0.59
Q13242 SRSF9 4.92 247 1.93 1.91 1.76 1.74
Q13243 SRSF5 7.11 3.22 547 4.43 5.82 4.85
Q13247 SRSF6 4.39 4.67 6.46 7.73 5.88 5.11
Q13263 TRIM28 3.73 4.73 7.48 4.09 7.19 7.07
Q13283 G3BPI 2.07 0.96 -0.60 0.44 -1.51 1.11
Q13309 SKP2 1.40 1.03 -0.04 0.37 1.46 1.19
Q13310 PABPC4 3.56 2.27 2.70 7.76 3.09 3.10
Q13330 MTAL1 1.30 1.60 6.04 4.27 7.49 6.18
Q13347 EIF31 2.19 4.96 3.98 4.11 4.18 3.44
Q13356 PPIL2 4.04 2.64 -0.16 0.31 -1.41 0.75
Q13363 CTBP1 3.50 9.08 3.14 2.31 5.40 5.48
Q13409 DYNCII2 1.39 0.83 1.14 1.03 0.44 4.57
Q13416 ORC2 1.89 4.33 2.72 2.20 3.15 242
Q13426 XRCC4 0.76 0.97 -0.75 0.40 -0.78 0.43
Q13427 PPIG -0.66 0.79 1.33 4.11 3.42 4.47
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Q13428 TCOF1 1.95 1.29 1.38 1.07 -0.15 0.21
Q13435 SF3B2 6.34 291 5.48 4.76 5.37 6.15
Q13442 PDAPI1 -1.00 0.36 0.37 0.32 -0.53 0.51
Q13451 FKBP5 -2.26 1.10 0.63 0.19 0.70 0.21
Q13464 ROCK1 6.40 7.83 0.34 0.11 2.50 0.87
Q13472 TOP3A 3.18 2.85 1.42 0.50 1.57 0.56
Q13485 SMAD4 3.74 3.18 2.74 3.64 3.71 3.01
Q13506 NABI 3.36 7.26 3.74 5.36 4.10 9.98
Q13509 TUBB3 4.55 3.71 0.76 0.35 2.29 1.63
Q13523 PRPF4B 5.94 3.48 -1.07 2.97 -1.52 1.28
Q13526 PIN1 4.02 1.53 542 2.65 5.77 245
Q13547 HDACI 6.37 5.78 4.85 3.48 5.19 3.78
Q13573 SNW1 4.56 8.91 4.48 2.11 5.29 2.32
Q13595 TRA2A 1.26 3.23 1.03 1.53 0.50 6.56
Q13601 KRRI1 -0.23 3.16 3.95 3.34 0.31 1.85
Q13616 CULI 4.30 2.70 -4.43 3.97 -2.02 4.76
Q13617 CUL2 -2.15 1.10 -1.69 0.92 0.40 0.17
Q13618 CUL3 1.01 0.27 3.53 4.26 2.22 0.98
Q13619 CUL4A 0.75 0.54 0.84 0.80 -0.16 0.13
Q13620 CUL4B 0.88 1.89 -0.62 0.33 0.56 0.29
Q13642 FHLI 0.06 1.64 0.02 0.09 0.32 1.59
Q13765 NACA 2.11 2.31 1.01 1.27 -0.28 0.61
Q13813 SPTANI1 244 0.92 2.05 1.03 3.78 10.04
Q13823 GNL2 3.61 591 3.82 10.22 3.73 4.80
Q13838 DDX39B 6.31 1.89 2.68 1.62 2.28 1.39
Q13868 EXOSC2 2.30 1.00 3.09 5.20 3.52 2.54
Q13885 TUBB2A 3.63 3.60 2.02 1.07 2.46 1.12
Q13895 BYSL -1.19 0.65 1.35 0.49 1.37 0.54
Q13907 IDI1 -0.11 1.85 1.65 1.06 3.61 2.84
Q13951 CBFB 341 2.87 2.45 5.10 3.95 2.95
Q14004 CDK13 -0.10 1.50 0.08 0.52 1.38 1.26
Q14008 CKAPS 1.55 6.24 0.48 1.47 2.25 1.12
Q14011 CIRBP 1.80 3.52 7.31 3.44 6.94 7.26
Q14103 HNRNPD 3.96 3.50 4.60 3.64 4.46 3.54
Q14119 VEZF1 5.61 10.07 3.30 6.35 5.40 5.64
Q14135 VGLL4 3.39 9.94 1.52 0.90 4.07 3.70
Q14137 BOPI 3.59 3.09 3.24 1.48 2.64 1.25
Q14147 DHX34 0.06 1.43 0.22 1.58 1.82 1.32
Q14149 MORC3 1.09 0.85 0.24 1.86 0.44 2.55
Q14151 SAFB2 3.34 2.14 1.58 1.43 1.58 1.46
Q14152 EIF3A 3.62 2.87 0.13 3.77 1.31 1.16
Q14157 UBAP2L -0.36 0.19 1.97 3.04 0.20 0.38
Q14165 MLEC -0.05 0.88 0.03 0.35 0.30 3.66
Q14166 TTLLI12 5.52 3.95 3.53 1.52 2.08 0.96
Q14186 TFDP1 -2.99 0.98 1.99 0.98 1.92 1.08
Q14191 WRN 0.31 0.60 2.02 2.11 2.51 6.19
Q14194 CRMP1 3.28 3.54 -0.24 0.10 -0.09 0.04
Q14195 DPYSL3 2.53 2.30 0.00 0.00 1.78 0.97
Q14202 ZMYM3 3.88 591 3.51 2.00 431 2.78
Q14204 DYNCIHI1 -1.17 1.32 -2.69 0.97 0.13 0.04
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Q14240 EIF4A2 2.02 0.97 -4.57 5.37 -3.24 2.22
Q14241 ELOA -1.73 1.07 0.01 0.01 1.13 1.61
Q14247 CTTN 2.23 1.75 0.63 0.21 0.30 0.10
Q14258 TRIM25 -0.09 1.31 2.22 1.24 1.51 1.24
Q14320 FAMS0A 542 5.62 -1.01 2.01 -2.31 4.11
Q14469 HESI 431 2.35 0.06 0.22 3.21 6.83
Q14498 RBM39 7.33 5.94 7.46 4.87 7.48 5.59
Q14527 HLTF 1.29 1.54 0.96 1.10 4.29 7.30
Q14566 MCM6 3.00 3.19 2.40 3.80 2.49 4.01
Q14587 ZNF268 -0.08 0.57 2.16 1.10 0.29 3.50
Q14592 ZNF460 3.76 4.56 0.07 1.24 2.35 2.37
Q14593 ZNF273 2.71 0.95 1.13 1.03 1.63 1.07
Q14669 TRIP12 -0.45 0.44 3.28 3.63 2.92 2.83
Q14671 PUMI1 0.23 0.10 -2.91 1.54 -2.31 1.10
Q14676 MDC1 1.13 1.08 0.76 1.02 0.72 0.82
Q14683 SMCIA 7.64 5.11 -0.46 1.31 -0.30 0.78
Q14684 RRP1B 2.04 1.79 3.79 2.20 2.52 1.67
Q14687 GSEl 2.35 2.75 -1.60 2.17 -0.34 0.52
Q14690 PDCD11 4.99 6.45 -0.10 0.12 -1.85 242
Q14691 GINS1 3.61 4.37 2.58 1.09 4.04 3.04
Q14692 BMS1 1.63 0.93 4.19 7.35 2.24 3.29
Q14694 USP10 1.85 1.00 -3.08 0.93 1.88 0.57
Q14697 GANAB 3.24 1.65 2.05 0.43 0.37 0.07
Q14739 LBR 2.22 0.94 4.26 2.79 4.54 2.84
Q14781 CBX2 4.10 3.56 -1.56 2.93 -1.36 2.69
Q14807 KIF22 4.06 9.51 2.68 6.65 3.78 8.06
Q14839 CHD4 -1.07 2.66 -2.19 1.24 -2.44 3.32
Q14847 LASP1 1.53 1.79 -0.26 0.26 0.37 0.38
Q14966 ZNF638 5.10 3.94 0.74 0.62 0.77 0.65
Q14974 KPNBI1 4.52 248 1.94 1.02 3.47 1.81
Q14978 NOLC1 0.93 1.24 3.59 3.07 3.34 243
Q14980 NUMALI 6.27 4.44 5.30 5.05 4.92 4.93
Q14997 PSME4 4.83 5.59 -1.51 1.78 1.12 2.53
Q15007 WTAP 0.45 0.24 1.66 1.06 1.89 1.16
Q15008 PSMD6 3.28 3.16 0.74 0.87 0.64 1.29
Q15019 SEPTIN2 5.17 5.32 4.09 791 4.39 5.12
Q15020 SART3 4.28 10.90 5.86 5.34 5.65 5.23
Q15021 NCAPD2 3.01 1.65 2.86 7.64 2.90 431
Q15022 SUZ12 -0.04 0.39 1.74 1.03 4.04 2.65
Q15024 EXOSC7 1.50 0.94 0.26 0.21 -1.08 0.97
Q15029 EFTUD2 3.34 2.64 2.49 2.14 3.28 4.60
Q15046 KARS 4.27 2.62 0.12 0.04 0.77 0.29
Q15047 SETDB1 2.55 0.94 -1.74 2.96 -2.08 4.19
Q15050 RRS1 0.44 0.11 2.77 1.34 -2.41 1.21
Q15056 EIF4H 6.40 7.45 5.65 2.43 6.32 2.58
Q15059 BRD3 7.40 5.39 4.85 2.23 5.02 2.05
Q15061 WDR43 1.59 0.92 5.07 4.79 4.76 10.67
Q15084 PDIA6 5.68 4.06 2.80 1.10 5.42 6.69
Q15102 PAFAHIB3 2.14 0.96 3.69 2.67 3.19 6.35
Q15149 PLEC -0.94 0.43 2.34 1.87 1.37 1.15
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Q15181 PPA1 2.56 0.91 0.21 2.24 0.42 3.85
Q15185 PTGES3 4.77 4.28 4.78 3.24 5.14 3.17
Q15233 NONO 4.51 4.68 543 5.00 5.83 7.43
Q15269 PWP2 1.16 0.82 1.89 1.11 3.18 3.17
Q15287 RNPS1 4.05 3.51 3.03 3.82 3.31 3.95
Q15291 RBBP5 3.56 1.89 -0.19 0.08 -1.43 0.67
Q15345 LRRC41 3.74 0.97 3.76 2.61 4.40 5.00
Q15365 PCBP1 7.04 3.94 4.74 3.17 5.67 3.31
Q15366 PCBP2 8.83 5.36 4.52 3.50 5.15 3.34
Q15369 ELOC 2.68 2.15 2.87 6.30 4.34 4.53
Q15393 SF3B3 1.47 2.35 -2.94 2.61 -1.91 2.94
Q15397 PUM3 -1.08 1.77 -0.94 1.12 -1.10 1.41
Q15398 DLGAPS -0.19 4.94 -0.63 0.21 0.07 0.02
Q15406 NR6A1 1.54 0.98 0.15 0.06 3.08 1.66
Q15417 CNN3 4.76 5.09 1.53 1.23 1.45 1.17
Q15418 RPS6KA1 -5.13 5.75 0.37 0.11 3.47 1.41
Q15424 SAFB 6.55 3.65 7.62 6.58 7.55 4.96
Q15427 SF3B4 3.83 3.22 6.13 7.90 543 4.18
Q15428 SF3A2 4.27 242 6.46 491 5.59 3.94
Q15459 SF3A1 -1.91 1.77 -1.06 0.67 0.53 0.50
Q15527 SURF2 -0.06 0.53 1.73 1.16 0.39 2.71
Q15532 SS18 4.59 7.11 1.64 1.05 4.28 4.62
Q15545 TAF7 0.61 1.04 -4.33 5.56 -6.27 5.06
Q15561 TEAD4 -2.13 4.11 -2.82 0.65 -1.61 0.36
Q15583 TGIF1 1.21 2.35 1.71 2.03 1.80 2.07
Q15596 NCOA2 5.68 6.27 3.21 1.91 4.40 7.51
Q15599 SLCY9A3R2 -0.80 0.82 -1.07 0.50 0.65 0.31
Q15637 SF1 6.47 2.84 5.86 3.70 6.54 3.05
Q15648 MEDI1 1.29 4.54 1.86 2.29 1.48 1.17
Q15651 HMGN3 2.06 1.73 6.01 3.97 3.54 4.92
Q15652 IMJD1C 1.40 4.04 0.58 0.47 0.28 0.22
Q15654 TRIP6 4.21 3.76 1.09 1.05 3.52 6.00
Q15691 MAPREI1 3.72 4.16 1.38 0.46 2.39 1.21
Q15717 ELAVLI 9.14 4.46 2.94 4.38 3.86 8.06
Q15773 MLF2 3.53 6.46 4.25 5.26 4.56 5.07
Q15785 TOMM34 4.21 5.08 -3.81 1.91 -2.40 3.84
Q15796 SMAD2 5.03 1.92 291 1.04 3.52 1.21
Q15800 MSMO1 -1.56 0.62 0.15 0.76 1.63 1.16
Q15813 TBCE -0.18 1.88 0.13 0.95 1.10 1.50
Q15819 UBE2V2 1.72 0.95 0.03 0.18 3.08 7.40
Q15833 STXBP2 1.29 0.90 0.12 1.05 3.36 1.11
Q15843 NEDDS 4.32 2.15 6.00 2.83 6.88 5.84
Q15906 VPS72 0.08 2.19 0.96 0.97 0.00 0.00
Q15928 ZNF141 0.03 0.26 3.75 3.54 6.01 4.07
Q15942 7YX 3.55 4.80 1.73 0.49 -3.41 0.96
Q16181 SEPTIN7 1.65 0.73 -0.39 0.15 -0.29 0.11
Q16186 ADRMI 3.42 3.60 3.89 3.43 4.40 9.11
Q16204 CCDC6 -1.67 2.54 -5.53 1.56 -1.91 3.16
Q16401 PSMD5 3.94 1.38 0.96 0.40 1.44 0.60
Q16527 CSRP2 5.53 3.71 4.23 3.22 543 4.81
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Q16531 DDBI1 -1.88 2.79 1.14 1.13 1.66 2.27
Q16539 MAPK 14 0.96 1.94 1.18 0.91 2.55 4.86
Q16543 CDC37 3.03 1.98 3.90 3.71 3.16 3.29
Q16555 DPYSL2 -1.02 1.66 -2.07 7.71 -1.17 4.76
Q16576 RBBP7 6.00 3.25 4.23 4.79 4.66 6.52
Q16629 SRSF7 5.18 4.16 4.06 4.19 4.07 3.14
Q16630 CPSF6 7.05 3.55 6.33 4.02 6.31 3.53
Q16643 DBNI1 2.24 1.27 -0.56 0.42 -0.56 0.28
Q16644 MAPKAPK3 0.04 0.28 0.15 2.73 3.88 2.89
Q16649 NFIL3 1.71 1.06 1.90 1.15 2.28 1.32
Q16658 FSCNI1 4.27 3.56 2.53 1.94 2.33 5.08
Q16763 UBE2S 0.38 0.15 1.91 0.93 1.69 0.82
Q16787 LAMA3 -1.17 0.22 -6.94 3.26 247 2.00
Q16831 UPP1 2.17 0.94 2.51 1.00 2.38 1.13
Q16851 UGP2 4.39 2.39 3.70 2.28 1.85 1.42
Q16853 AOC3 -1.49 3.15 -1.82 2.17 -2.28 3.18
QI1ED39 KNOPI 1.17 0.40 2.49 3.06 0.37 0.55
Q1KMD3 HNRNPUL2 2.81 0.86 2.26 1.25 2.48 1.30
Q29RF7 PDS5A 4.19 2.97 -3.47 1.33 -3.85 1.49
Q2KHR3 QSERI 4.72 8.64 0.99 0.30 2.53 0.81
Q2M1K9 ZNF423 2.71 0.96 0.61 3.33 4.41 6.82
Q2NL82 TSR1 1.78 0.92 3.23 247 3.70 6.22
Q2Q1W2 TRIM71 -0.18 0.32 -2.28 2.14 -0.37 0.38
Q2TALS QRICHI 2.95 3.78 0.36 0.13 1.85 0.71
Q2TAY7 SMU1 1.57 4.07 4.42 1.94 4.85 2.04
Q2TBEO CWFI9L2 2.90 1.74 4.71 5.39 4.71 3.76
Q32P41 TRMTS5 -2.79 1.08 -4.55 2.52 -3.27 5.05
Q3MHD2 LSM12 1.05 0.54 1.60 1.13 3.12 2.26
Q3T8J9 GON4L 0.43 0.12 -2.96 2.24 -2.64 1.75
Q3ZCX4 ZNF568 1.63 0.97 3.22 3.36 3.20 7.04
Q49A26 GLYRI1 0.13 1.22 2.03 1.08 4.84 4.70
Q49AG3 ZBEDS -1.90 1.70 -0.49 0.10 -1.63 0.39
Q4G0J3 LARP7 -1.19 0.81 2.96 1.92 1.79 1.39
Q52LJ0 FAM98B 0.52 1.77 -0.24 0.48 -0.27 0.52
Q53GS9 USP39 4.33 6.13 1.22 2.61 1.89 2.59
Q53HL2 CDCA8 0.99 0.99 0.74 1.13 0.86 1.26
Q562F6 SGO2 5.04 4.69 0.03 0.01 -6.53 5.70
Q562R1 ACTBL2 2.35 5.58 0.85 2.13 1.05 1.54
Q58FF8 HSP90AB2P -0.10 1.37 3.88 3.96 2.34 1.19
Q5BKZ1 ZNF326 -1.65 2.21 -0.19 0.49 -0.19 0.39
Q5C974 NOM1 0.26 0.28 3.92 8.83 3.72 2.87
Q5D862 FLG2 -4.51 2.05 1.72 0.67 -0.27 0.09
Q5F1R6 DNAJC21 -0.25 3.49 0.04 0.40 0.26 2.36
Q5JSZ5 PRRC2B 1.32 4.10 0.73 0.93 3.47 8.49
Q5JTH9 RRP12 3.20 1.87 3.89 1.25 1.69 0.54
Q5JVE3 PCID2 -1.01 0.89 0.35 0.13 -0.24 0.09
Q5JXB2 UBE2NL 7.35 3.82 1.35 0.43 2.51 0.92
Q5QJE6 DNTTIP2 -1.11 0.51 -1.66 1.76 1.46 1.51
Q55XM2 SNAPC4 -0.08 0.55 -3.65 1.79 -4.20 3.11
Q55Y16 NOL9 0.89 1.29 1.51 1.00 2.27 6.96

190




Q5T200 ZC3H13 5.75 4.89 2.32 2.29 2.71 2.68
Q5T230 UTF1 6.29 4.48 -2.41 2.12 -1.53 1.32
Q5T3I0 GPATCH4 1.32 1.86 1.46 1.43 2.81 1.92
Q5T3J3 LRIF1 0.75 0.87 3.11 2.74 3.28 5.07
Q5T5X7 BEND3 6.57 5.04 -1.41 2.28 -0.92 1.90
Q5T653 MRPL2 4.09 8.40 0.00 0.00 4.75 3.79
Q5T6F2 UBAP2 -1.74 1.12 2.62 3.48 2.29 1.99
Q5T7N2 L1TDI1 5.10 3.72 2.08 0.88 2.58 1.08
Q5T8P6 RBM26 4.48 5.79 4.00 2.64 3.25 2.09
Q5TBB1 RNASEH2B -1.76 2.46 -0.93 1.23 -1.45 1.80
Q5TDHO DDI2 -0.63 0.51 0.10 0.64 2.15 4.49
Q5TFE4 NT5DCl1 1.49 2.02 2.10 1.08 3.76 5.60
Q5TGY3 AHDCI1 1.06 0.63 0.33 0.16 5.75 341
Q5UIPO RIF1 4.10 4.70 2.24 4.62 2.80 3.86
Q5VTS52 RPRD2 5.37 8.12 2.21 1.14 3.06 1.55
Q5VTB9 RNF220 -0.04 0.23 3.83 3.48 3.28 1.97
Q5VTLS PRPF38B 1.64 0.43 0.41 0.18 -0.52 0.23
Q5VTR2 RNF20 5.00 591 3.21 1.11 3.23 1.11
Q5VUA4 ZNF318 3.00 5.74 3.59 1.86 5.51 243
Q5VV52 ZNF691 1.65 791 0.30 2.36 0.56 2.08
Q5VVI2 MYSM1 -0.06 0.84 2.01 1.04 2.18 1.03
Q5VWN6 TASOR2 -0.07 0.43 -1.36 0.58 -0.80 0.32
Q5VYK3 ECPAS 1.21 0.97 0.27 1.18 1.00 1.29
Q5VZLS5 ZMYM4 6.08 8.39 5.76 391 6.14 6.48
Q5WO0B1 RNF219 0.07 1.46 3.54 3.49 341 441
Q5XKE5 KRT79 3.36 1.16 -0.37 0.76 -0.81 2.19
Q63HKS TSHZ3 -2.61 2.60 1.19 2.00 1.26 1.56
Q66PJ3 ARLG6IP4 4.85 1.71 4.64 2.86 4.86 3.33
Q68CP9 ARID2 3.30 4.63 5.40 2.59 4.38 4.45
Q68CQ4 DIEXF -0.14 1.45 -0.04 0.25 2.59 1.04
Q68E01 INTS3 0.03 0.37 1.64 1.05 0.36 2.26
Q69YHS CDCA2 1.70 5.34 -0.50 0.63 1.51 1.74
Q69YN2 CWFI9LI 2.80 1.80 1.02 1.76 0.08 0.12
Q69YN4 VIRMA 3.55 1.00 -1.39 0.49 2.04 0.74
Q6DD87 ZNF787 3.68 9.13 0.91 0.55 -7.29 6.76
Q6DKI1 RPL7L1 0.28 1.19 1.93 3.01 0.81 1.40
Q6DKJ4 NXN 0.38 1.05 2.63 1.55 1.19 0.47
Q6DNO03 HIST2H2BC 2.07 2.33 1.64 1.26 0.32 0.24
Q6EEV6 SUMO4 9.76 9.28 4.53 2.25 5.81 247
Q6FI13 HIST2H2AA3 -0.60 0.51 4.30 1.10 2.83 0.73
QOFI81 CIAPIN1 1.44 7.32 1.13 0.78 -0.62 0.68
QO6IES1 JADEI1 -0.03 0.34 -3.45 1.02 -2.97 0.88
QO6INSS PPP4R3A -7.15 3.20 -3.78 5.32 -3.78 3.49
Q6IQ21 ZNF770 1.58 2.16 0.84 1.17 2.21 5.31
Q61Q32 ADNP2 2.98 6.21 3.10 2.10 3.43 2.56
Q61Q49 SDE2 243 3.62 249 1.87 3.04 2.26
QO6ISB3 GRHL2 3.71 5.21 0.83 3.12 3.79 6.30
Q6KB66 KRT80 -1.19 0.64 1.98 1.06 2.31 2.02
Q6KC79 NIPBL -0.90 1.10 -1.23 1.98 -0.37 0.71
Q6L8Q7 PDEI12 -0.05 0.28 1.73 1.15 2.26 3.26
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Q6MZP7 LINS4 -2.04 3.27 -5.00 4.08 -4.13 2.57
QONSW7 NANOGP8 5.25 3.28 291 0.99 3.99 3.60
Q6NW34 NEPRO 8.23 2.60 -6.28 1.55 -7.24 1.86
QO6NWY9 PRPF40B 1.52 1.08 -1.41 0.88 -1.18 0.74
Q6NX49 ZNF544 -0.12 1.97 1.77 1.04 1.80 1.13
QO6NXE6 ARMC6 -1.70 1.72 0.71 0.32 2.63 1.68
Q6NXGI ESRP1 5.06 4.43 2.59 1.36 5.01 2.19
QO6NZI2 CAVINI1 5.24 8.14 -0.03 0.46 0.24 2.11
Q6NZY4 ZCCHC8 -4.12 4.37 0.44 0.50 0.23 0.41
Q6PONO MIS18BP1 -0.01 0.05 1.75 2.39 2.51 2.35
Q6P1J9 CDC73 5.20 2.39 -0.15 0.06 0.98 0.48
Q6P1L8 MRPL14 -4.43 1.05 -6.72 8.59 -6.23 6.37
Q6P2Q9 PRPF8 0.14 0.24 -3.73 1.08 -0.98 0.30
Q6P3X3 TTC27 1.46 0.95 -0.02 0.23 1.31 1.13
Q6P4R8 NFRKB 2.15 3.52 -2.17 1.00 -0.40 0.16
Q6P6C2 ALKBHS5 -0.18 2.89 0.05 0.02 1.87 0.67
Q6PCT2 FBXL19 -0.08 0.54 0.23 2.15 3.87 2.97
Q6PD62 CTR9 1.41 3.60 0.90 0.92 1.93 1.84
Q6PI98 INOSOC 231 3.05 2.04 8.83 3.12 2.82
Q6PIW4 FIGNL1 -0.11 1.55 1.80 0.98 3.87 9.02
Q6PJ69 TRIM65 2.64 3.15 -0.01 0.10 0.27 2.01
Q6PJG2 ELMSANI 3.15 3.62 3.25 4.54 4.72 4.02
Q6PJG6 BRATI 0.46 0.17 -2.00 4.10 -2.06 1.54
QO6PJT7 ZC3H14 -0.92 3.07 -0.46 1.85 -0.23 0.85
Q6PKGO LARPI1 2.79 2.78 0.68 0.67 -0.04 0.11
QO6RFHS5 WDR74 -0.38 0.35 -1.88 2.12 -2.63 6.43
Q6SPFO SAMD1 3.89 3.67 1.57 0.80 3.05 2.35
Q6UB35 MTHFDIL -4.65 4.21 -2.59 1.33 -2.00 1.05
QO6UNIS FIP1L1 2.89 1.69 2.32 1.61 1.52 1.11
Q6UWPS8 SBSN -0.15 1.02 1.73 1.12 1.30 1.19
Q6UX04 CwC27 4.82 4.57 3.39 1.34 2.84 1.12
QO6UXNI9 WDRS2 2.33 1.49 3.40 2.61 3.69 2.59
Q6VMQ6 ATF7IP 2.04 1.09 1.25 0.81 2.23 2.38
Q6ZNO08 ZNF66 8.36 7.06 2.95 0.64 3.80 0.83
Q6ZN17 LIN28B 1.10 0.87 -0.68 1.02 3.36 3.47
QO6ZNS5 ZNF574 3.80 4.72 1.22 1.08 2.96 4.00
Q6ZNA1 ZNF836 5.57 4.13 -0.70 1.18 -3.45 0.95
Q6ZRI6 C150rf39 -0.11 0.81 -7.10 4.43 -5.40 2.66
Q6ZRY4 RBPMS2 2.31 3.00 2.14 2.39 3.31 4.46
Q6ZU65 UBN2 -1.75 1.19 1.08 0.66 3.92 2.21
Q6ZUJ8 PIK3AP1 3.89 3.62 -1.73 0.88 -1.49 0.76
Q6ZW49 PAXIPI 4.54 3.97 -2.25 0.93 -0.20 0.07
Q71F23 CENPU -0.13 1.17 0.16 1.51 0.51 3.99
Q71UI9 H2AFV 1.30 0.90 2.68 8.74 1.47 7.61
Q75N03 CBLLI 1.81 0.91 5.06 3.19 4.99 4.06
Q75QN2 INTS8 2.93 1.01 -2.23 0.92 -1.97 0.82
Q7KZ85 SUPT6H 1.19 0.76 -2.02 1.49 -0.48 3.18
Q7KZF4 SND1 4.45 4.29 4.59 2.66 3.90 4.66
Q7L014 DDX46 3.66 2.78 6.34 8.23 6.16 10.35
Q7L190 DPPA4 6.84 4.30 7.26 4.00 6.64 7.74
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Q7L1Q6 BZW1 2.28 1.86 0.82 0.98 1.63 1.20
Q7L2H7 EIF3M 1.02 0.89 0.29 0.32 0.11 0.09
Q7L2J0 MEPCE 1.80 1.91 -0.59 0.24 0.12 0.05
Q7L2R6 ZNF765 6.90 8.58 7.17 5.76 7.54 8.43
Q7LA4I2 RSRC2 -2.40 2.73 -0.24 0.07 2.28 0.72
Q7L9L4 MOBI1B 4.21 4.34 2.73 1.21 3.48 1.48
Q7LBC6 KDM3B 541 2.04 6.72 3.24 491 4.71
Q7RTVO PHF5A 1.91 1.02 -0.70 0.34 0.71 0.32
Q7Z2T5 TRMTIL 1.55 0.90 2.39 1.03 0.69 0.30
Q7Z2W4 ZC3HAVI 4.21 3.52 2.50 3.77 3.63 6.58
Q77333 SETX -3.60 1.27 1.03 0.44 -0.26 0.11
Q7Z3K3 POGZ 4.04 1.41 0.71 0.73 2.02 1.84
Q77417 NUFIP2 1.56 0.87 -0.03 0.01 -0.39 0.18
Q77478 DHX29 0.48 0.60 3.49 1.60 2.22 1.04
Q774Q2 HEATR3 3.69 9.36 3.02 1.81 2.71 1.68
Q7Z4V5 HDGFL2 2.66 2.30 5.65 12.57 5.08 7.34
Q77589 EMSY 1.77 3.72 -2.77 2.06 -2.72 245
Q7Z5J4 RAIl 2.35 7.09 -1.69 2.24 0.88 2.74
Q7Z5K2 WAPL -1.93 1.18 -1.18 1.24 -0.96 4.03
Q7Z5L9 IRF2BP2 -0.19 0.12 0.59 0.21 1.60 0.91
Q77628 NETI 1.46 1.02 0.09 0.52 0.25 1.38
Q7Z6E9 RBBP6 -0.30 0.36 -0.61 0.42 1.49 1.49
Q72677 HUWEI 1.00 0.86 0.09 0.05 0.22 0.11
Q7Z79%4 KRT77 0.21 0.07 -0.06 0.04 -1.37 1.78
Q7Z7F0 KHDC4 0.83 0.73 1.56 2.06 3.62 4.64
Q7Z7J5 DPPA2 231 8.56 0.21 3.13 0.36 2.71
Q7Z7K6 CENPV 2.79 2.25 3.14 4.63 3.13 4.34
Q86SES5 RALYL 4.84 3.03 4.39 1.43 5.27 1.81
Q86U38 NOP9 1.60 2.28 -0.44 0.16 1.04 0.43
Q86U42 PABPNI1 6.44 4.04 5.78 2.57 6.34 2.97
Q86U44 METTL3 2.45 5.75 3.76 3.53 3.17 547
Q86U70 LDBI1 3.83 3.70 241 0.84 4.39 1.44
Q86U86 PBRM1 2.53 1.15 6.40 3.25 5.60 6.41
Q86UA1 PRPF39 -0.04 0.33 1.42 0.65 -1.85 0.90
Q86UES TLK2 1.49 0.44 -0.80 1.14 -0.41 0.58
Q86UQ0 ZNF589 1.08 1.07 1.83 1.02 1.72 1.11
Q86UU1 PHLDBI 0.45 0.30 2.30 10.18 1.62 4.47
Q86UVS USP48 3.36 9.65 2.26 1.06 4.21 5.51
Q86UW9 DTX2 3.54 4.78 -3.13 4.23 -1.40 0.87
Q86UZ6 ZBTB46 -2.95 1.05 -3.97 2.08 -2.59 3.76
Q86VIS5 CASZ1 -0.04 0.39 1.62 0.89 1.65 1.03
Q86V21 AACS -0.01 0.10 231 1.06 4.37 5.75
Q86V8l ALYREF 3.72 5.05 2.24 3.49 2.33 3.15
Q86VF7 NRAP -1.06 0.28 -6.38 3.51 -1.64 1.74
Q86VM9 ZC3HI18 2.92 2.26 1.28 5.26 1.94 2.17
Q86VP6 CANDI -3.66 3.08 -1.34 0.54 -1.66 0.68
Q86WS50 METTLI16 1.26 0.86 3.11 2.88 247 2.08
Q86WBO ZC3HCI -1.28 0.39 6.87 11.25 591 4.13
Q86WIJ1 CHDIL -0.18 1.97 1.26 1.01 0.26 2.07
Q86WRO CCDC25 3.42 2.51 4.08 4.74 4.06 5.36
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Q86WX3 RPS19BP1 4.47 4.24 2.11 1.37 4.14 2.34
Q86X53 ERICHI 1.38 0.94 -0.62 1.60 -4.16 2.74
Q86X55 CARMI 5.10 8.15 3.19 2.07 4.86 7.70
Q86X76 NIT1 1.17 0.91 1.58 1.05 1.43 1.05
Q86XP3 DDX42 -0.03 0.05 -1.80 3.28 -1.54 3.36
Q86Y13 DZIP3 1.47 1.29 -1.95 2.11 1.56 1.78
Q86Y37 CACULI -0.87 0.48 -4.82 6.36 -5.07 4.76
Q86Y46 KRT73 -2.37 2.98 0.77 0.20 1.52 0.60
Q86Y56 DNAAF5 0.97 0.46 0.52 1.75 2.75 3.31
Q86YL5 TDRP -0.14 1.79 0.58 1.47 2.00 5.34
Q86YP4 GATAD2A 5.89 2.53 5.56 1.93 6.73 2.25
Q86YZ3 HRNR -5.19 3.39 0.20 0.07 -0.81 0.37
Q8IUS1 IRF2BP1 4.00 2.34 2.92 1.05 5.01 8.81
QS8IUE6 HIST2H2AB -3.15 1.73 4.41 3.93 2.96 1.91
QS8IUH3 RBM45 0.07 0.55 1.78 1.04 3.05 2.17
QS8IVH2 FOXP4 2.28 2.85 1.34 0.51 2.79 1.04
Q8IVW6 ARID3B 8.31 13.68 6.76 2.87 8.42 2.88
Q8IWAO WDR?75 1.90 0.95 1.87 1.61 1.86 0.75
Q8IWI9 MGA 1.71 1.19 0.18 0.18 0.16 0.08
Q8IWSO0 PHF6 1.68 1.21 3.52 2.58 3.37 2.59
Q8IWXS CHERP 3.88 1.72 3.11 1.28 3.02 1.24
Q8IWZS SUGP1 2.06 1.59 -0.68 0.63 -0.12 0.19
Q8IX01 SUGP2 -3.20 2.63 0.71 0.31 1.72 0.79
Q8IX12 CCARI1 -2.40 1.47 -0.60 0.38 0.08 0.04
Q8IX90 SKA3 -0.03 0.44 0.17 291 0.43 2.65
QS8IXH7 NELFCD 1.83 0.97 3.24 2.87 4.46 2.82
Q8IXM2 BAP18 -1.71 1.05 3.12 2.28 2.72 1.87
Q8IXQ5 KLHL7 -0.10 0.77 -0.09 0.06 0.54 0.37
Q8IXTS5 RBM12B 4.84 4.05 5.09 4.57 5.34 8.71
Q8IXZ3 SP8 4.50 4.16 3.65 1.81 4.22 1.90
Q8IY37 DHX37 2.31 4.67 1.46 1.61 -1.04 0.87
Q8IY67 RAVERI 5.20 4.85 3.69 1.32 4.57 1.60
Q8IY81 FTSJ3 0.80 0.76 3.53 3.45 1.98 1.99
Q8IYB3 SRRM1 3.87 3.06 4.01 3.45 3.90 5.48
Q8IYL3 Clorfl174 1.54 1.00 4.81 4.72 0.41 247
Q81740 RCOR2 0.17 0.78 3.03 1.11 3.57 1.28
Q8IZ73 RPUSD2 1.80 1.07 4.37 8.82 1.76 1.30
Q8IZ83 ALDHI16A1 2.76 2.61 -0.05 0.02 0.51 0.20
Q8IZL8 PELPI -0.07 1.30 0.03 0.15 1.73 1.12
Q8IZQ5 SELENOH 3.75 3.17 5.23 13.29 547 14.22
Q8NOT1 RBIS 1.01 0.92 291 1.82 2.52 1.58
Q8NOX7 SPART 2.16 0.97 0.07 1.12 2.85 1.10
Q8N163 CCAR2 5.90 2.69 5.05 4.03 5.06 3.36
Q8NI1F7 NUP93 3.18 3.55 1.47 1.00 3.85 6.23
Q8N1G0O ZNF687 3.47 9.41 4.93 2.45 4.95 8.22
Q8N1G2 CMTRI 2.01 4.19 2.50 2.55 3.27 3.99
Q8N1G4 LRRC47 3.11 2.45 1.57 6.13 2.18 3.02
Q8NIN4 KRT78 -0.57 0.19 1.24 0.46 3.61 2.32
Q8N1W2 ZNF710 -0.09 1.53 2.96 2.25 3.90 4.52
Q8N201 INTS1 1.31 0.89 2.02 0.95 3.11 5.28
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Q8N2M8 CLASRP 2.86 0.95 1.61 1.13 4.68 2.29
Q8N2W9 PIAS4 4.59 2.88 1.76 0.82 1.82 0.84
Q8N3U4 STAG2 5.15 13.78 2.60 1.13 2.77 5.33
Q8N488 RYBP 2.94 3.46 4.77 6.55 4.97 8.10
Q8NS5AS ZGPAT 1.75 1.55 3.83 7.87 4.61 8.02
Q8N5C6 SRBD1 2.34 1.36 0.70 1.61 1.49 1.24
Q8N684 CPSF7 1.53 1.47 1.92 1.81 2.59 247
Q8N6MO OTUD6B 2.18 0.97 3.73 2.88 0.35 1.53
Q8N6T7 SIRT6 2.15 1.84 1.74 1.03 2.77 5.45
Q8N7C3 TRIML2 1.58 0.92 1.51 5.93 0.90 2.21
Q8N7HS PAF1 0.02 0.28 3.90 3.53 2.08 1.20
Q8N8K9 KIAA1958 0.02 0.12 2.14 0.87 2.17 0.87
Q8N8&S7 ENAH 1.77 1.08 0.11 0.62 5.04 3.96
Q8NAVI PRPF38A 5.21 3.77 0.21 0.06 3.06 1.21
Q8NCs1 SERBP1 5.82 3.29 3.31 1.78 3.00 1.65
Q8NCAS FAMO98A 541 3.75 5.22 2.95 4.62 4.96
Q8NCD3 HJURP 1.16 1.05 2.98 1.05 3.63 3.17
Q8NCF5 NFATC2IP -0.23 3.57 3.89 2.50 6.24 5.65
Q8NCMS DYNC2H1 2.09 1.06 247 1.08 3.60 4.10
Q8NCN4 RNF169 1.20 0.43 -2.04 0.98 0.02 0.02
Q8NDS2 ZNF280C -0.26 4.67 1.72 1.00 0.24 3.12
Q8NDF8 TENT4B 1.99 0.95 1.57 0.99 3.23 5.52
Q8NDT2 RBM15B 0.17 2.19 0.11 0.58 3.29 4.72
Q8NE71 ABCF1 2.65 1.89 0.83 0.25 -0.79 0.24
Q8NEJ9 NGDN 2.39 2.07 0.24 1.70 2.17 1.20
Q8NEYS PPHLNI -2.49 1.15 -3.03 2.83 -3.39 5.38
Q8NEZ4 KMT2C 2.84 3.76 2.23 1.71 3.15 2.10
Q8NFDS5 ARIDIB 4.94 7.37 4.45 2.87 4.80 4.64
Q8NFH3 NUP43 3.48 3.64 -0.93 0.38 1.68 0.73
Q8NFU7 TET1 0.02 0.20 -1.92 0.52 -1.22 0.33
Q8NFW8 CMAS 2.94 2.90 3.76 2.97 4.41 9.40
Q8NHU6 TDRD7 6.88 10.97 8.50 6.34 8.58 3.65
Q8NI36 WDR36 0.95 0.42 1.33 1.11 3.32 4.68
Q8TAF3 WDR48 0.03 0.57 1.20 1.04 0.40 3.27
Q8TAP9 MPLKIP 0.02 2.56 4.81 5.32 4.73 3.80
Q8TAQ2 SMARCC2 0.30 0.21 -0.43 0.41 -1.32 1.28
Q8TBK6 ZCCHCI10 -0.14 2.16 1.90 1.14 4.20 8.33
Q8TD26 CHD6 3.34 0.98 -0.04 0.65 3.15 1.08
Q8TDD1 DDX54 0.66 0.35 1.46 3.05 -1.23 0.79
Q8TDIO CHDS5 1.79 0.92 5.25 6.25 5.40 5.19
Q8TDN6 BRIX1 3.29 4.84 4.82 4.53 4.81 4.56
Q8TEAS DTDI 0.89 0.92 3.63 6.68 3.27 6.56
Q8TERS ARHGEF40 -0.35 0.10 -1.05 0.36 -0.68 0.22
Q8TEX9 IPO4 2.39 3.46 1.08 1.13 2.64 4.71
Q8TF01 PNISR 2.17 3.72 -2.10 1.27 -1.19 0.76
Q8TF39 ZNF483 8.37 2.94 1.68 0.45 2.65 0.71
Q8TF47 ZFP90 -2.40 0.99 0.05 0.25 1.71 1.31
Q8TF68 ZNF384 5.11 5.93 1.14 1.52 1.21 1.91
Q8WTS6 SETD7 0.70 1.81 0.96 0.68 3.15 3.57
Q8WTT2 NOC3L -0.15 1.78 243 1.28 0.74 0.40
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Q8WUS58 FAM222B 1.89 1.05 0.02 0.01 2.30 1.55
Q8WUA2 PPIL4 5.28 4.58 1.49 0.87 2.98 1.60
Q8WUA4 GTF3C2 0.38 0.67 1.36 1.25 4.06 9.18
Q8WUD4 CCDCI12 2.35 0.95 2.85 1.02 591 8.71
Q8WUMO NUP133 0.02 0.30 0.14 1.44 2.13 1.20
Q8WUM4 PDCD6IP 1.81 0.96 -3.43 1.67 -3.67 2.19
Q8WUQ7 CACTIN 0.00 0.02 2.80 0.99 2.92 1.14
Q8WVB6 CHTFI8 -0.03 0.92 2.24 1.03 1.16 1.30
Q8WVCO LEOI 0.10 1.24 2.90 1.05 0.39 3.85
Q8WVD3 RNF138 -0.10 0.87 1.70 5.72 3.65 4.33
Q8WVJ2 NUDCD2 1.49 0.88 -0.25 0.08 -0.31 0.11
Q8WVV9 HNRNPLL 2.26 1.65 -0.46 0.33 -0.38 0.26
Q8WVY7 UBLCP1 3.73 1.74 -1.57 0.38 -0.46 0.11
Q8WWI12 PCNP 10.15 4.13 3.94 0.71 1.36 0.23
Q8WWQO PHIP 3.40 3.46 2.45 1.01 2.96 2.68
Q8WWY3 PRPF31 3.33 5.15 4.46 3.52 4.88 4.06
Q8WX92 NELFB 1.49 4.43 0.78 0.30 1.62 0.96
Q8WXA9 SREK1 247 3.47 1.26 0.71 3.89 1.86
Q8WXF1 PSPCI 3.55 4.03 3.44 3.20 4.09 3.84
Q8WXI9 GATAD2B 5.82 4.41 5.72 6.46 7.12 6.46
Q8WXXS5 DNAJC9 4.04 4.39 5.69 10.42 5.06 4.43
Q8WXX7 AUTS2 3.05 1.75 3.06 1.04 6.92 10.86
Q8WY36 BBX -1.80 0.90 2.86 7.40 3.53 4.93
Q8WYAG6 CTNNBL1 2.78 6.84 0.63 0.73 1.49 1.58
Q8WYJ6 SEPTIN1 -0.24 0.61 -2.50 1.79 -2.81 6.16
Q8WYP5 AHCTFI 0.05 0.50 2.07 0.99 0.61 2.12
Q92499 DDX1 1.62 0.71 5.45 6.94 5.80 4.84
Q92522 HIFX 3.03 1.43 1.79 3.37 0.68 2.30
Q92526 CCT6B 2.88 1.00 2.30 1.07 2.98 4.47
Q92541 RTF1 0.58 0.79 3.85 3.06 4.27 591
Q92576 PHF3 4.60 1.96 0.94 0.32 2.74 0.96
Q92585 MAMLI 3.96 6.07 4.01 2.52 5.28 8.70
Q92598 HSPH1 4.24 1.89 2.99 1.92 3.99 543
Q92610 ZNF592 3.71 1.01 -4.56 1.67 -5.07 2.28
Q92616 GCNI1 3.14 2.83 -0.05 0.46 1.40 1.01
Q92618 ZNF516 3.62 2.78 0.36 0.25 1.92 1.81
Q92620 DHX38 0.52 1.35 -0.72 1.29 -1.35 2.08
Q92621 NUP205 4.26 7.96 0.04 0.19 1.80 1.07
Q92688 ANP32B -0.56 0.86 2.17 0.96 1.95 0.87
Q92733 PRCC -0.37 0.15 4.79 2.54 5.99 6.80
Q92754 TFAP2C -0.01 0.10 0.01 0.07 4.27 4.55
Q92766 RREBI -1.50 0.30 0.87 0.26 4.02 1.22
Q92769 HDAC2 8.19 5.60 0.57 2.03 1.45 3.26
Q92785 DPF2 1.17 2.04 -0.06 0.06 -0.35 0.41
Q92793 CREBBP 3.35 4.32 -0.19 0.38 1.46 3.30
Q92797 SYMPK 2.30 2.15 2.25 1.42 1.65 1.05
Q92804 TAF15 4.32 4.49 4.86 3.25 5.00 3.14
Q92833 JARID2 -0.18 0.11 1.24 0.48 3.57 1.27
Q92841 DDX17 6.83 2.98 8.83 3.59 8.97 3.90
Q92878 RADS0 5.45 3.05 6.23 5.98 7.75 3.58
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Q92879 CELF1 -0.84 0.55 0.47 0.52 1.15 1.30
Q92890 UFDI1 2.97 7.34 2.81 3.76 3.16 5.59
Q92905 COPS5 2.64 5.25 1.34 0.98 0.26 1.90
Q92908 GATAG6 5.01 3.84 7.60 4.22 12.42 543
Q92917 GPKOW -1.44 0.67 3.16 1.66 1.32 0.71
Q92922 SMARCCI 7.34 6.64 8.77 4.38 7.85 4.25
Q92925 SMARCD2 6.00 14.47 4.94 4.29 541 5.20
Q92945 KHSRP 5.45 8.97 6.47 3.93 6.97 4.10
Q92973 TNPOI 5.94 6.87 4.39 3.60 5.23 4.42
Q92979 EMG1 2.50 5.75 2.36 1.05 0.97 1.64
Q92995 USP13 1.39 0.63 -3.99 3.26 -1.11 1.56
Q93009 USP7 -2.11 0.92 1.53 2.22 0.93 0.49
Q93062 RBPMS 4.22 3.11 2.96 5.19 4.62 6.35
Q93074 MEDI12 0.80 0.85 -4.17 3.28 -2.59 2.06
Q93077 HISTIH2AC 0.47 0.92 3.39 1.72 1.25 0.72
Q969F1 GTF3C6 -0.09 0.77 1.89 0.98 0.25 2.33
Q969G3 SMARCE1 3.27 2.34 2.29 1.93 2.10 1.85
Q969Q0 RPL36AL 2.50 4.09 7.03 9.51 6.55 6.81
Q969R5 L3MBTL2 -0.10 1.28 1.70 2.09 1.85 5.06
Q969X6 UTP4 0.87 0.80 -1.14 0.66 0.26 0.13
Q96AE4 FUBP1 5.13 5.37 6.44 4.30 6.70 4.56
Q96AG4 LRRC59 -2.92 4.48 -2.80 3.01 -0.82 3.14
Q96ATI1 KIAA1143 -1.28 0.40 -1.00 2.17 -1.55 2.89
Q96B26 EXOSCS8 -0.18 1.25 2.60 1.06 2.20 1.04
Q96BD5 PHF21A 1.64 0.98 1.78 6.13 3.03 3.65
Q96BKS PINXI1 -1.26 0.99 1.73 0.98 1.73 0.97
Q96BRY ZBTB8A -0.33 0.11 0.83 0.17 1.30 0.27
Q96C00 ZBTBY9 -0.02 0.29 0.23 1.16 4.11 6.36
Q96C57 CUSTOS 1.79 0.94 3.59 4.47 3.49 5.14
Q96CNS5 LRRC45 5.73 6.72 1.95 1.49 1.08 0.88
Q96CT7 CCDC124 1.64 0.93 3.67 4.11 2.90 3.74
Q96DF8 ESS2 -0.67 0.25 -1.40 0.45 2.07 0.69
Q96DG6 CMBL 2.69 4.93 0.07 1.19 1.68 1.09
Q96DI7 SNRNP40 2.07 1.02 -3.70 3.95 -3.00 3.04
Q96DT7 ZBTBI10 2.17 1.51 0.96 1.06 1.61 1.61
Q96E39 RBMXLI 3.55 4.11 0.31 0.43 0.89 1.24
Q96EA4 SPDL1 1.54 0.87 -2.87 244 -2.35 2.08
Q96EB6 SIRT1 3.15 1.81 -1.15 0.33 2.28 1.21
Q96EE3 SEHIL 3.63 1.00 -4.14 1.22 -1.73 1.18
Q96EIS TCEAL4 1.27 1.04 2.84 2.57 3.12 2.89
Q96EP1 CHFR -0.08 0.57 2.67 0.96 3.64 6.07
Q96EP5 DAZAP1 7.33 5.07 5.84 1.88 6.09 1.85
Q96ER3 SAALI1 -0.21 7.24 2.78 2.65 2.86 2.15
Q96EU6 RRP36 0.04 0.44 0.17 2.03 1.25 1.13
Q96EV2 RBM33 1.66 0.85 547 3.12 5.59 7.79
Q96EZS8 MCRSI1 -0.21 4.20 1.84 6.40 3.04 3.97
Q96F44 TRIM11 2.52 0.94 4.19 4.01 5.46 5.07
Q96FJ2 DYNLL2 -0.19 2.24 1.09 0.96 1.94 1.09
Q96FW1 OTUBI 1.82 5.55 -0.28 0.29 -1.24 1.41
Q96FZ2 HMCES 1.65 1.20 3.80 3.49 4.45 5.44
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Q96G21 IMP4 -5.67 4.80 -1.88 1.62 -2.84 2.26
Q96G46 DUS3L 1.01 0.97 2.02 1.05 3.78 3.46
Q96GD3 SCMH1 -0.20 2.32 -1.53 0.35 2.62 0.65
Q96GD4 AURKB 1.31 0.72 -2.17 4.01 -0.81 0.59
Q96GMS5 SMARCDI1 4.88 2.98 2.10 1.16 3.67 1.82
Q96GM8 TOEI 2.33 1.02 0.04 0.01 -0.42 0.16
Q96GQ7 DDX27 4.34 4.60 -2.14 1.56 -3.99 2.35
Q96GXS5 MASTL 0.90 0.79 291 5.40 3.35 5.77
Q96HA7 TONSL 2.06 1.73 2.10 4.00 4.04 491
Q96HC4 PDLIMS 2.54 11.01 0.09 1.84 0.52 2.24
Q96HQ2 CDKN2AIPNL | 2.93 4.03 -3.86 2.16 -1.89 2.18
Q96HRS NAF1 5.52 5.11 -0.59 0.26 2.66 1.22
Q96124 FUBP3 5.67 2.95 3.34 3.22 3.94 4.27
Q96125 RBM17 4.41 5.37 3.18 1.44 4.12 1.87
Q96IR2 ZNF845 4.28 431 4.39 5.02 4.80 11.59
Q96120 PAWR 3.59 4.46 1.02 0.65 0.30 0.19
Q96J01 THOC3 3.09 4.00 1.77 1.04 0.41 2.40
Q96JB3 HIC2 3.74 8.71 2.27 1.03 5.37 3.92
Q96JC9 EAFI -0.07 0.48 0.06 0.78 0.20 1.76
Q96IM2 ZNF462 4.64 2.13 5.42 3.72 6.40 6.04
Q96IM3 CHAMP1 3.13 2.98 4.61 2.33 4.88 5.25
Q96IM7 L3MBTL3 -0.02 0.23 1.43 1.11 1.09 2.24
Q96JP5 ZFP91 -0.10 1.11 1.79 0.95 2.90 4.26
Q96K83 ZNF521 2.36 5.62 2.77 2.66 5.08 10.01
Q96KP4 CNDP2 1.96 2.59 3.30 5.29 1.13 2.15
Q96KQ7 EHMT?2 2.07 1.55 3.54 5.77 4.12 3.70
Q96KR1 ZFR 4.52 4.90 4.94 2.04 5.58 2.23
Q96L73 NSD1 3.40 4.10 0.61 0.44 1.84 1.38
Q96L91 EP400 1.12 0.50 1.68 1.75 0.14 0.15
Q96192 SNX27 2.92 0.95 2.30 1.00 2.93 1.23
Q96LT9 RNPC3 -0.10 2.30 1.13 0.95 2.70 3.17
Q96MEI FBXL18 1.22 0.96 -0.07 0.51 4.29 2.07
Q96ME7 ZNF512 4.09 1.19 -3.67 1.54 -5.61 1.80
Q96ME7 NSMCE2 0.00 0.01 1.41 1.17 1.99 1.22
Q96MU7 YTHDCI1 4.08 4.75 2.61 2.34 2.65 4.42
Q96MX3 ZNF48 2.57 4.08 1.10 3.47 1.62 1.82
Q96MY1 NOL4L -0.04 0.66 1.84 0.94 4.39 6.13
Q96N58 ZNF578 0.99 1.02 0.10 0.70 1.37 1.25
Q96NB3 ZNF830 -1.92 1.02 -2.72 1.56 -2.04 4.52
Q96NCO ZMAT?2 3.80 4.62 5.75 5.97 541 4.85
Q96NL6 SCLT1 4.92 9.68 -0.06 0.48 0.11 0.95
Q96P11 NSUNS -2.14 1.53 -0.57 0.55 -0.53 0.51
Q96P16 RPRDIA 11.74 7.03 -2.61 0.58 -2.80 0.62
Q96P63 SERPINB12 -0.87 0.34 1.75 1.10 3.18 3.97
Q96P70 IPO9 0.55 0.25 3.74 1.04 0.72 2.02
Q96PK6 RBM14 4.68 3.97 5.08 8.41 5.62 7.34
Q96PN7 TRERFI 3.10 1.97 -3.26 4.65 -4.53 5.71
Q96PU4 UHRF2 3.74 2.23 3.24 1.59 3.93 1.80
Q96PUS QKI 7.02 6.04 4.87 1.54 5.93 1.76
Q96PV6 LENGS8 1.73 0.90 3.49 2.75 3.89 2.51
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Q96PZ0 PUS7 4.17 2.78 5.11 2.67 6.25 9.53
Q96Q11 TRNTI 3.07 2.98 -3.50 2.71 -2.72 3.78
Q96Q89 KIF20B -1.22 1.13 -4.49 1.62 -2.91 1.17
Q96QC0 PPPIR10 0.94 2.90 5.54 2.66 3.62 2.66
Q96QD9 FYTTDI1 0.15 1.67 -2.77 242 -0.86 0.67
Q96QE3 ATADS 1.10 0.97 -0.33 0.13 0.19 0.09
Q96RE7 NACCI1 243 1.30 -1.53 2.10 -0.18 0.60
Q96RNS MED15 1.74 1.06 3.14 0.76 1.51 0.65
Q96RS6 NUDCD1 1.44 0.96 -0.56 0.35 -0.18 0.10
Q96RU2 USP28 2.16 0.96 1.93 242 3.12 2.33
Q96594 CCNL2 -0.18 3.32 -2.24 0.95 1.03 0.44
Q96SB8 SMC6 2.38 2.28 1.43 0.63 1.04 0.45
Q96SI1 KCTDI15 0.17 2.29 0.16 1.40 3.30 2.83
Q96S19 STRBP 3.17 8.08 2.63 1.93 2.24 1.66
Q96SR6 ZNF382 -1.13 0.55 -1.40 1.00 -0.38 0.25
Q96ST2 IWS1 2.40 2.36 3.83 2.43 3.08 1.77
Q96ST3 SIN3A -0.59 0.49 -0.24 0.37 -1.70 245
Q96574 ZSCANIO 4.21 6.28 2.14 5.53 3.34 5.20
Q96T23 RSF1 0.01 0.16 1.81 1.08 1.55 1.26
Q96T37 RBM15 -4.51 4.56 -2.03 1.93 -1.06 1.61
Q96T58 SPEN 0.87 0.46 1.58 0.87 0.68 0.37
Q96T60 PNKP -0.37 0.80 -0.96 0.76 -0.33 0.23
Q96T88 UHRF1 -0.49 0.12 2.60 2.72 3.09 2.40
Q99081 TCF12 0.73 0.84 0.06 0.06 1.93 1.80
Q99426 TBCB 4.08 10.10 5.12 8.79 5.46 3.81
Q99439 CNN2 3.69 2.52 -1.22 0.70 1.61 2.99
Q99456 KRTI12 -2.54 1.42 -2.77 0.48 0.11 0.10
Q99459 CDC5L 2.36 1.19 0.36 0.45 -1.26 0.78
Q99460 PSMD1 2.88 1.27 1.12 1.26 1.09 1.28
Q99471 PFDNS5 3.40 4.38 2.08 1.11 3.80 3.25
Q99496 RNF2 0.67 2.31 2.30 1.37 3.93 2.08
Q99497 PARK7 2.27 1.16 -0.33 0.11 2.18 0.95
Q99504 EYA3 243 3.36 3.54 3.46 4.63 11.46
Q99549 MPHOSPHS8 3.26 3.31 -1.03 0.70 -2.25 1.51
Q99575 POP1 -0.21 2.60 0.11 0.91 1.03 1.06
Q99590 SCAF11 2.54 1.28 0.41 0.45 -0.21 0.21
Q99615 DNAIJC7 0.96 1.50 0.37 0.20 0.06 0.04
Q99623 PHB2 4.40 4.81 4.46 3.11 3.60 2.22
Q99661 KIF2C 5.32 3.54 1.79 2.38 2.50 2.65
Q99697 PITX2 591 13.09 0.22 1.77 0.38 2.59
Q99708 RBBPS§ 245 1.01 -4.14 2.60 -3.94 243
Q99728 BARDI -1.07 0.62 -1.84 0.93 -0.45 0.22
Q99729 HNRNPAB 3.84 4.14 5.84 6.12 5.97 4.21
Q99816 TSG101 -0.05 0.30 -2.29 2.56 -1.01 1.49
Q99829 CPNEI 3.89 7.10 2.79 3.42 4.24 8.90
Q99832 CCT7 -1.13 1.36 -2.22 2.45 -3.23 1.79
Q99836 MYDS88 1.14 0.96 -0.02 0.43 2.05 1.07
Q99848 EBNAI1BP2 1.85 0.73 6.64 6.19 5.60 7.09
Q99856 ARID3A 541 3.00 6.77 3.84 7.43 3.86
Q99873 PRMT1 5.08 5.56 2.99 1.45 3.48 3.31
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Q99880 HIST1H2BL 0.43 0.38 3.27 2.15 1.55 1.08
Q99967 CITED2 2.03 11.36 2.25 1.02 4.03 3.99
Q99986 VRK1 -0.17 0.20 -4.95 3.75 -5.59 2.96
Q9BPY3 FAM118B -7.18 4.18 4.51 1.98 1.90 1.19
Q9BQ04 RBM4B 1.77 0.92 4.26 3.03 5.28 5.46
Q9BQ15 NABP2 -0.17 1.96 1.76 1.02 0.31 3.08
Q9BQ39 DDX50 -0.09 2.10 1.07 0.63 0.90 0.52
Q9BQ52 ELAC2 1.28 1.60 -0.89 0.93 1.57 1.32
Q9BQ61 TRIR -0.25 0.60 0.65 0.62 1.22 2.58
Q9BQ67 GRWDI1 1.39 1.04 -2.45 1.03 0.49 0.20
Q9BQ75 CMSS1 0.73 1.10 2.21 0.86 -0.40 0.13
Q9BQGO MYBBP1A 8.53 9.69 1.30 0.41 -0.65 0.20
Q9BRA2 TXNDC17 1.86 0.90 -2.30 3.84 -1.62 2.93
Q9BRIJ6 C7orf50 -0.47 3.02 -1.27 1.31 -1.46 1.16
Q9BRIJ7 NUDTI6L1 0.11 1.30 4.43 2.73 4.61 4.44
Q9BRL6 SRSF8 7.85 7.05 8.82 9.54 8.77 8.47
Q9BRPS§ PYMI1 1.26 0.84 3.75 5.70 3.01 6.20
Q9BRT9 GINS4 0.45 0.34 -1.19 0.88 -0.46 0.61
Q9BRX5 GINS3 1.13 0.63 3.09 4.02 4.15 3.94
Q9BSC4 NOL10 -0.05 0.56 1.53 1.11 1.59 1.19
Q9BSD7 NTPCR -3.25 1.00 -2.07 1.14 -1.70 1.22
Q9BT23 LIMD2 3.44 341 4.99 8.14 5.55 8.65
Q9BTA9 WAC 1.19 0.91 0.57 0.26 2.67 1.23
Q9BTCO DIDO1 1.79 0.75 -2.47 3.34 -3.24 5.86
QI9BTC8 MTA3 -2.30 5.24 -1.31 0.25 3.32 0.67
Q9BTDS RBM42 4.05 431 3.94 7.15 4.74 6.82
Q9BTE3 MCMBP 0.89 0.34 1.58 0.60 1.54 0.59
Q9BTE7 DCUNI1DS5 5.21 2.76 -1.27 0.32 -3.39 0.93
Q9BTL3 RAMAC 0.58 0.92 4.37 2.69 4.20 3.24
QI9BTTO ANP32E 6.43 3.97 7.56 6.09 7.66 4.23
Q9BTW9 TBCD 2.03 1.06 0.92 0.31 -1.23 0.67
Q9BU76 MMTAG2 -1.13 0.63 4.09 1.84 6.48 3.12
Q9BUFS5 TUBB6 1.57 1.02 -0.01 0.01 247 1.76
Q9BUI4 POLR3C 3.30 3.73 3.63 2.44 2.72 2.10
Q9BUJ2 HNRNPULI1 -2.92 4.37 1.92 1.45 1.16 1.65
Q9BULS PHF23 1.66 1.00 3.27 2.56 3.99 2.99
Q9BUQ8 DDX23 2.95 3.29 341 3.56 4.42 5.20
Q9BV38 WDRI8 0.01 0.17 2.38 1.06 3.00 1.10
Q9BVAI TUBB2B 5.38 5.29 2.62 3.03 2.61 6.20
Q9BVC3 DSCCl1 -0.02 0.41 4.35 2.35 0.64 1.14
Q9BVC5 C20rf49 1.40 2.01 1.64 1.06 1.54 1.89
Q9BVI4 NOCAL 1.53 0.90 2.97 1.49 0.36 0.15
Q9BVJ6 UTP14A 0.28 0.88 4.90 3.85 3.14 4.77
Q9BVJ7 DUSP23 1.50 1.01 0.10 0.61 2.79 2.20
Q9BVP2 GNL3 2.57 0.98 1.14 2.15 0.83 1.39
Q9BWI19 KIFC1 1.57 1.71 2.99 4.84 3.42 4.42
Q9BW71 HIRIP3 0.47 0.19 -2.27 248 -1.70 244
Q9BWSS5 YJU2 1.63 1.09 -2.43 2.16 -2.25 3.99
Q9BWI1 NUDT9 391 4.07 2.64 1.09 2.55 1.05
Q9BWDI1 ACAT2 1.37 3.68 0.22 0.28 -0.78 1.01
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Q9BWEO REPINI 1.96 0.90 -1.93 0.64 -2.09 0.69
Q9BWEF3 RBM4 7.61 6.78 8.55 5.65 8.97 5.66
QIBWG6H SCNM1 0.92 1.09 1.50 1.03 0.42 2.50
Q9BWT3 PAPOLG 2.93 2.02 -1.79 0.97 0.05 0.03
Q9BWUO SLC4A1AP 0.64 1.94 0.82 1.77 0.82 1.76
Q9BWW4 SSBP3 -2.88 2.69 0.33 0.15 2.57 1.52
Q9BXA9 SALL3 0.01 0.03 1.91 0.57 2.03 0.60
Q9BXF3 CECR2 1.42 2.76 0.28 0.24 1.94 1.84
Q9BXK1 KLF16 1.36 0.87 1.73 0.96 0.16 1.22
Q9BXPS5 SRRT 5.87 11.72 6.80 391 6.63 7.44
Q9BXS6 NUSAPI1 -0.19 2.26 0.11 0.85 1.52 1.35
QI9BXW9 FANCD2 1.13 1.06 1.58 1.23 1.92 1.19
Q9BXYO0 MAKI16 -0.08 0.89 3.98 3.04 3.30 4.79
Q9BY42 RTF2 2.54 2.73 491 5.34 5.37 7.60
Q9BY44 EIF2A 541 7.03 0.10 0.81 3.15 1.10
Q9BY77 POLDIP3 3.15 2.18 5.39 3.94 5.02 3.50
Q9BYD3 MRPL4 0.06 0.39 -2.38 1.48 0.59 1.59
Q9BYG3 NIFK 2.09 0.93 -0.38 0.15 0.37 0.38
Q9BYW2 SETD2 -0.11 1.92 1.81 1.22 -1.38 0.92
Q9BZ95 NSD3 -2.39 4.46 -2.03 1.31 -0.47 4.23
Q9BZE4 GTPBP4 0.38 0.72 4.82 2.80 4.34 7.49
Q9BZH6 WDRI1 -0.24 0.14 -3.99 3.02 -5.90 2.62
Q9BZI1 IRX2 2.50 4.04 1.16 1.00 2.69 4.79
Q9BZJ0 CRNKLI 3.99 4.30 4.19 3.71 4.44 8.78
Q9BZK3 NACA4P 5.30 5.96 -0.35 0.10 1.41 0.49
Q9BZK7 TBL1XR1 6.86 6.13 1.04 0.51 243 1.22
Q9BZZ5 APIS 5.51 6.39 6.63 11.54 5.88 3.32
Q9COE2 XPO4 -0.10 0.03 -2.51 0.93 -1.08 0.39
Q9C0J8 WDR33 0.65 1.12 0.43 0.65 1.16 1.77
Q9GZL7 WDRI12 3.22 6.08 241 2.20 3.44 2.82
Q9GZN2 TGIF2 0.11 2.04 0.12 0.67 1.63 1.26
Q9GZR1 SENP6 3.23 1.02 -3.19 1.99 -2.86 2.01
Q9GZR7 DDX24 2.15 1.05 -0.50 0.92 -2.01 2.06
Q9GZS1 POLRIE -0.08 0.77 3.15 6.50 2.85 6.49
Q9GZS3 WDR61 0.66 0.68 -1.78 1.01 -2.07 1.29
Q9GZU8 FAMI192A 0.09 249 3.11 0.98 5.30 4.30
Q9GZV8 PRDM14 5.02 5.84 0.69 0.33 1.16 0.57
Q9HO009 NACA2 3.76 1.57 4.38 1.52 3.17 1.14
Q9HOAO NATI10 2.79 243 3.59 3.37 4.30 3.31
Q9HOCS ILKAP 4.60 6.50 3.86 3.63 4.56 4.94
Q9HOD6 XRN2 6.56 10.67 7.26 5.62 7.97 5.22
Q9HOE3 SAP130 2.55 2.49 3.50 5.58 4.35 5.71
Q9HOE7 USP44 2.36 3.02 -0.25 0.09 -0.28 0.10
Q9HOE9 BRDS -0.09 0.78 0.07 0.44 4.63 3.84
Q9HOHS RACGAPI1 -0.45 0.23 2.00 1.66 3.75 8.03
Q9HOK6 PUS7L 4.42 4.23 0.83 0.38 -1.98 0.92
Q9HOL4 CSTF2T 2.29 2.33 5.36 3.13 5.56 2.84
Q9HO0S4 DDX47 4.32 5.30 4.09 2.53 3.74 2.29
Q9HO0Z9 RBM38 0.03 1.46 1.68 0.92 1.91 1.16
Q9H147 DNTTIPI 1.80 0.88 2.54 1.49 2.04 1.24
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Q9H1B7 IRF2BPL 2.36 0.92 -0.43 0.43 -0.42 1.17
Q9HI1E3 NUCKSI1 -0.76 0.60 4.65 2.98 4.69 3.06
Q9H223 EHD4 3.29 2.73 4.87 4.07 2.29 6.34
Q9H2HS PPIL3 2.87 1.72 3.15 1.79 4.68 2.33
Q9H2P0 ADNP 3.08 3.39 2.10 1.62 2.61 2.94
Q9H2U1 DHX36 3.62 0.93 0.35 0.33 3.26 3.30
Q9H2W2 MIXL1 8.18 5.19 2.67 3.29 4.23 3.74
Q9H2Y7 ZNF106 -4.19 2.68 -1.93 1.24 -3.14 1.63
Q9H307 PNN 6.23 341 6.07 6.38 5.25 7.92
Q9H334 FOXP1 -2.80 0.96 -3.52 2.06 -0.65 2.29
Q9H3K6 BOLA2 0.05 2.98 2.27 1.01 2.94 1.28
Q9H3P2 NELFA 3.63 2.29 5.86 5.81 6.73 5.02
Q9H3RS CENPH -0.20 3.69 -0.11 0.04 1.97 1.15
Q9H444 CHMP4B 4.27 4.90 3.68 1.59 4.02 1.74
Q9H4L4 SENP3 -0.04 0.01 4.66 2.14 6.05 3.60
Q9HA4L7 SMARCADI1 541 3.39 1.23 2.39 0.48 1.03
Q9H4M9 EHDI -0.15 1.51 4.23 3.24 2.69 1.40
Q9H4Z3 PCIF1 -0.07 0.80 3.86 4.87 2.95 6.73
Q9HS501 ESF1 1.09 0.89 2.87 3.17 2.70 2.58
Q9HS582 ZNF644 2.30 1.84 -1.20 2.06 0.79 1.48
Q9H583 HEATRI1 -1.03 0.60 -0.29 0.29 -0.52 0.53
Q9H5H4 ZNF768 2.71 0.95 2.87 1.04 4.28 1.86
Q9H5V9 CXorf56 -0.03 0.33 0.08 0.58 0.35 243
Q9HO6F5 CCDC86 0.03 0.13 5.13 10.44 4.15 6.13
Q9H6I2 SOX17 0.05 0.87 12.53 3.03 6.83 2.18
Q9H6R4 NOL6 5.08 5.10 2.53 1.04 2.88 1.28
Q9H6Y2 WDRS5 -2.37 1.01 -1.33 0.32 -0.60 0.13
Q9H7B2 RPF2 0.95 1.15 3.85 3.12 1.27 1.66
Q9HTLY9 SUDS3 0.98 0.88 4.12 3.18 4.74 5.67
Q9HT7N4 SCAF1 1.89 0.95 2.25 1.00 3.28 6.50
Q9H7Z6 KATS 3.65 241 -1.89 0.41 -1.62 0.35
Q9H814 PHAX 1.17 0.86 2.65 1.13 2.44 1.08
Q9HBG2 CAAPI 5.93 5.22 0.15 1.25 1.92 1.14
Q9HEHO NOLI11 -0.02 0.64 4.75 2.48 0.04 0.02
Q9H8M2 BRD9 -2.75 3.86 -2.95 4.61 -2.60 6.92
Q9HBV3 ECT2 2.26 0.94 -2.04 0.92 -0.17 0.06
Q9H8Y1 VRTN 7.54 7.31 7.17 8.25 7.96 5.16
Q9HI910 JPT2 4.33 4.48 5.95 3.53 5.70 8.29
Q9H981 ACTRS8 2.04 3.27 4.03 3.08 4.04 4.65
Q9H992 7-Mar 6.33 4.11 -3.12 1.92 -4.32 4.13
Q9H993 ARMTI 4.14 8.52 3.81 6.48 3.83 3.53
Q9H9A6 LRRC40 -1.92 1.03 -1.59 2.60 -0.65 0.65
Q9H9A7 RMII 0.01 0.11 0.18 1.40 0.33 2.16
Q9HIBI EHMTI1 -1.10 3.06 -0.92 0.91 1.37 2.22
Q9HIF9 ACTRS -0.17 1.87 3.01 4.66 1.57 1.05
Q9H9Z2 LIN28A 7.99 12.98 5.63 2.13 4.98 1.94
Q9HAFI MEAF6 -5.53 391 0.91 0.27 2.29 0.71
Q9HAH7 FBRS 3.35 11.10 1.76 0.97 5.62 7.20
Q9HAVO GNB4 1.01 0.43 1.29 0.98 3.57 4.59
Q9HAV4 XPO5 2.26 1.36 -5.05 5.57 -7.89 2.60
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Q9HBO07 C120rf10 -0.14 2.10 -0.94 0.25 0.09 0.02
Q9HB71 CACYBP 4.63 6.63 2.44 1.27 1.79 0.83
Q9HBEI PATZ1 7.15 12.29 -1.96 5.45 -1.89 5.16
Q9HBLS NMRALI 2.82 1.80 2.78 4.92 3.89 1.91
Q9HBM6 TAF9B -0.08 1.11 1.60 0.93 4.23 5.01
Q9HCDS NCOAS5 5.04 11.52 3.64 1.83 4.50 2.19
Q9HCE3 ZNF532 7.25 15.39 1.77 1.11 1.47 1.35
Q9HCES METTL14 1.58 0.82 0.35 0.16 -0.13 0.06
Q9HCGS Cw(C22 0.46 0.34 1.44 0.71 2.81 2.50
Q9HCKS8 CHD8 0.07 0.82 2.32 0.99 5.21 431
Q9HCM1 RESF1 -2.76 3.90 -3.84 1.14 -1.08 1.42
Q9HCM7 FBRSL1 1.58 1.00 -0.03 0.18 3.32 6.55
Q9HCS4 TCF7L1 3.30 3.36 341 3.47 5.08 543
Q9HCS7 XAB2 4.81 3.76 -3.23 1.36 -2.94 7.03
Q9HCU9 BRMS1 -6.37 5.23 -6.03 4.36 -6.52 2.54
QI9NP50 SINHCAF 2.57 1.01 1.63 0.68 2.92 1.23
QI9NP66 HMG20A 4.83 4.45 -0.44 0.62 1.06 4.30
QY9NP77 SSuU72 -0.42 0.81 3.51 1.59 3.65 1.70
QI9NPA3 MIDIIP1 -2.23 6.42 -5.81 6.10 -4.12 7.13
QI9NPAS ENY2 -0.14 0.05 -2.08 0.94 3.66 1.54
QI9NPD3 EXOSC4 3.26 3.45 1.52 1.07 2.44 2.94
QY9NPF5 DMAPI 3.97 3.78 -0.03 0.04 0.24 0.31
QI9NPG3 UBNI1 -0.01 0.32 2.32 1.06 2.63 1.20
QI9NPII BRD7 -0.10 0.69 2.94 3.69 4.58 3.49
QINQ29 LUCTL 2.63 4.74 2.38 2.73 242 4.80
QINQS5 PPAN 1.90 1.32 3.79 4.45 3.46 3.10
QINQS88 TIGAR 3.61 4.85 4.33 5.55 3.94 4.59
QINQBO TCF7L2 0.54 0.77 -0.01 0.10 4.57 2.96
QINQGS RPRDIB 4.82 5.03 -2.83 1.83 -1.47 3.42
QI9NQS7 INCENP -0.07 3.48 -0.18 0.07 -1.69 0.86
QINQW6 ANLN 2.22 0.95 2.23 1.84 1.55 0.80
QINQZ2 UTP3 2.83 0.97 2.58 1.03 2.05 1.18
Q9NR30 DDX21 5.30 3.31 7.15 5.56 6.67 6.44
QI9NR31 SARIA 3.03 2.92 0.24 0.11 0.29 0.20
Q9NR45 NANS 3.40 6.09 4.30 9.22 4.87 4.50
Q9NRL2 BAZ1A -0.62 0.38 3.20 3.26 3.86 5.49
QI9NRN7 AASDHPPT 4.14 4.10 3.23 7.03 4.37 6.21
QINRX1 PNO1 2.66 2.11 0.07 0.33 -0.10 0.73
QINRX4 PHPT1 -0.04 1.28 1.49 1.02 3.39 5.02
QI9NRZ9 HELLS 5.04 3.18 3.59 1.52 5.81 244
QI9NSI1 RADI18 0.14 0.47 0.33 0.15 1.52 1.11
QI9NSB4 KRT8§2 -1.45 2.36 -0.37 0.33 -0.68 0.62
QINSC2 SALL1 6.79 6.34 3.37 5.37 4.34 4.21
QI9NSI2 FAM207A 1.31 1.65 1.33 2.07 2.93 3.60
QI9NTIS5 PDS5B 3.98 3.11 1.61 2.86 2.30 3.95
QI9NTIJ3 SMC4 2.96 1.98 4.10 3.18 4.26 3.46
QI9NTZ6 RBM12 4.64 5.98 4.47 2.51 4.94 3.04
QI9NU22 MDNI -0.17 0.38 -0.82 1.06 0.43 0.42
Q9NUL3 STAU2 -0.17 1.35 0.13 2.69 0.23 3.17
QINVO06 DCAF13 2.35 1.00 2.52 1.08 0.70 1.98
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QI9NVII FANCI 4.24 3.38 1.18 0.97 3.27 2.34
QINVNS GNL3L 243 2.80 3.36 247 4.42 5.14
QI9NVPI DDX18 3.17 2.63 1.99 1.45 1.83 1.91
QI9NVU7 SDADI1 -0.50 1.57 3.56 4.64 2.68 3.85
QINVX2 NLEI 2.74 0.71 1.76 0.99 2.46 1.74
QINWO7 ZNF358 1.12 1.10 3.33 5.99 3.65 5.34
QINW13 RBM28 -1.34 1.47 1.08 0.42 1.31 0.51
QINW64 RBM22 2.69 3.51 2.24 1.39 2.76 1.70
QINWS2 WDR70 2.18 1.43 3.52 2.15 3.55 2.16
QINWH9 SLTM 5.77 8.82 7.26 6.95 6.96 4.25
QINWY4 HPF1 2.26 1.78 2.05 1.09 2.15 1.33
QINXS58 LYAR 0.13 0.07 2.38 1.50 0.72 0.47
QINXAS SIRTS 0.18 2.66 0.20 2.86 2.52 1.05
QINXF1 TEX10 -0.12 0.81 0.42 0.76 -0.47 0.53
QINXF7 DCAF16 1.44 1.30 1.63 3.07 1.90 1.15
QINXG2 THUMPDI 2.56 1.92 5.45 6.67 4.90 3.13
QINXH9 TRMT1 2.70 1.75 2.55 1.12 0.78 0.34
QINXV6 CDKN2AIP 5.39 391 4.47 3.19 5.63 5.62
QI9NYF8 BCLAF1 3.45 4.89 3.19 5.99 3.60 5.25
QINYH9 UTP6 3.98 2.64 0.21 0.30 0.32 0.36
QINYP9 MISI8A 0.73 0.39 -3.33 2.19 -2.01 1.55
QINYV4 CDK12 -0.14 0.04 1.60 0.55 1.20 0.41
QI9NYZ3 GTSEI1 1.43 1.06 3.40 6.09 2.16 1.13
QI9NZ63 C9orf78 1.17 0.89 0.17 0.91 1.18 1.32
QI9NZ71 RTELI1 -0.09 0.54 0.18 1.26 1.43 1.33
QI9NZC9 SMARCALLI -1.09 0.57 0.90 2.81 0.29 0.43
QI9NZIZ IGF2BP1 3.93 1.80 2.93 247 1.62 4.77
QI9NZL4 HSPBP1 4.59 5.10 2.43 6.30 1.70 1.13
QI9NZL9 MAT2B 1.94 1.01 4.49 3.47 4.48 6.17
QINZT2 OGFR -0.12 1.03 -0.62 0.38 -1.16 0.74
Q9P013 CWCIS5 4.87 4.26 0.69 0.37 0.58 0.31
Q9P031 CCDC59 0.10 1.84 5.23 3.38 5.78 5.37
Q9POK7 RAI14 5.44 5.79 -2.99 2.11 -1.91 2.72
Q9POM6 H2AFY2 3.54 4.25 5.16 5.13 3.83 3.50
Q9POU4 CXXC1 -1.78 0.35 1.55 0.35 0.22 0.05
Q9POW2 HMG20B 0.41 0.79 4.69 3.85 6.16 7.99
QI9P1Y6 PHRF1 -0.11 1.53 2.08 1.03 3.00 12.33
Q9P258 RCC2 7.65 5.65 5.11 2.77 5.81 2.52
Q9P273 TENM3 2.06 0.67 2.90 0.96 -0.55 0.15
Q9P2D1 CHD7 291 1.16 -2.86 2.59 -1.73 1.60
Q9P2E9 RRBP1 3.29 4.13 4.20 3.36 1.48 1.46
Q9P210 CPSF2 1.38 1.28 1.80 1.54 2.04 1.39
Q9P2J5 LARS -1.23 2.37 -1.16 1.78 -2.92 3.07
Q9P2K5 MYEF2 -0.55 0.30 4.35 1.95 3.48 1.79
Q9P2M7 CGN 0.71 2.32 0.04 0.18 0.34 1.65
Q9P2N5 RBM27 4.33 2.77 5.74 3.45 7.63 3.43
Q9P2N6 KANSL3 0.11 3.00 -0.64 0.25 -1.96 0.88
Q9P2R6 RERE 4.70 3.93 -0.83 0.25 3.72 1.25
Q9P2W1 PSMC3IP 0.81 1.02 -1.49 0.99 0.83 0.54
Q9P2Y4 ZNF219 -0.59 0.46 -3.60 1.77 0.11 0.06
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Q9UBB4 ATXNI10 1.62 1.00 1.83 1.13 1.76 1.18
Q9UBB9 TFIP11 0.00 0.00 2.06 1.11 2.17 1.16
Q9UBC3 DNMT3B 3.93 3.46 1.95 0.67 1.22 0.42
Q9UBDS ORC3 2.17 0.90 3.05 3.39 4.16 2.96
Q9UBEO SAE1 3.67 3.01 2.81 1.08 2.76 1.06
Q9UBL3 ASH2L 3.15 1.00 5.14 5.00 4.34 3.13
Q9UBQS5 EIF3K 2.17 1.06 2.46 2.50 3.60 3.49
Q9UBQ7 GRHPR -1.27 1.09 -3.76 2.17 -2.10 1.50
Q9UBT2 UBA2 241 3.83 2.86 3.47 3.44 5.90
Q9UBUS MORF4L1 -1.08 0.57 3.14 1.68 3.10 1.65
Q9UBU9 NXF1 4.97 3.75 5.52 5.12 5.58 9.18
Q9UBW7 ZMYM2 0.11 0.08 -0.86 1.11 -0.55 0.70
Q9UDY2 TJP2 -2.61 4.32 -3.12 3.74 -1.79 1.68
Q9UEE9 CFDP1 3.17 6.48 4.69 3.08 4.45 3.04
Q9UER7 DAXX -0.16 1.57 1.10 1.06 3.97 6.00
Q9UFCO LRWDI1 4.08 3.64 1.96 0.86 2.59 1.13
Q9UFW8 CGGBP1 4.19 2.20 4.37 3.34 5.31 9.75
Q9UGI8 TES 0.76 0.28 3.56 2.79 4.93 7.25
Q9UGUO0 TCF20 -0.67 0.67 -3.67 2.92 -2.19 1.93
QIUGUS HMGXB4 0.67 0.77 1.44 1.45 -0.86 0.87
Q9UHB6 LIMA1 5.11 6.14 0.52 0.96 -0.79 4.90
Q9UHB7 AFF4 -1.50 0.96 -0.95 0.55 0.17 0.08
Q9UHDI CHORDCI 2.39 2.21 2.25 1.36 0.37 0.22
Q9UHDS SEPTIN9 3.13 1.86 -2.25 1.69 -2.16 1.59
Q9UHD9 UBQLN2 2.02 1.05 0.10 0.68 3.53 5.60
Q9UHI6 DDX20 2.83 3.46 0.73 1.59 1.95 741
Q9UHL9 GTF2IRD1 1.53 1.11 1.35 1.18 4.21 7.05
Q9UHRS SAP30BP 0.81 0.63 2.01 2.08 247 2.92
Q9UHV9 PFDN2 6.05 3.45 -0.73 6.40 -0.50 1.90
Q9UHXI1 PUF60 2.82 0.58 3.60 0.71 3.47 0.68
Q9UI30 TRMT112 4.36 6.95 0.50 0.59 1.16 1.63
Q9UI9S MAD2L2 1.03 0.41 0.39 0.94 1.79 4.45
Q9UIA9 XPO7 -0.20 3.67 1.45 0.96 0.25 3.81
Q9UIF9 BAZ2A 1.84 8.54 2.05 1.83 3.38 2.60
Q9UIGO BAZ1B 6.16 4.09 3.09 1.26 4.61 1.68
Q9UIU6 SIX4 5.38 4.20 1.86 0.97 5.12 3.72
Q9UJAS TRMT6 2.06 391 1.43 0.95 1.00 1.31
QIUJQ4 SALL4 8.19 4.12 8.62 3.64 8.90 3.22
Q9UJU3 ZNF112 3.92 5.44 4.88 4.33 6.01 4.84
QIUJVI9 DDX41 0.66 0.48 -0.66 0.63 -0.31 0.33
QoUJX3 ANAPC7 2.08 1.04 0.20 1.56 2.96 3.26
Q9UKS3 INGI -0.05 2.68 4.18 3.77 0.39 2.53
Q9UKS59 DBRI 2.03 4.64 3.26 2.97 3.24 6.09
QI9UK61 TASOR -0.11 1.73 -0.03 0.21 1.23 1.17
Q9UK76 JPT1 4.56 8.41 2.73 0.93 4.30 4.95
Q9UKA9 PTBP2 2.96 3.13 2.78 3.69 3.60 3.71
Q9UKD2 MRTO4 1.74 2.79 4.22 8.62 4.25 4.11
Q9UKF6 CPSF3 3.57 3.37 -4.49 3.13 -3.75 2.03
Q9UKIJ3 GPATCHS -0.01 0.16 1.42 1.00 0.37 2.40
Q9UKLO RCORI 3.54 3.98 3.21 9.77 3.53 2.65
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Q9UKM9 RALY 7.72 4.36 7.72 2.83 7.86 3.16
Q9UKNS GTF3C4 1.85 0.83 0.93 0.39 0.70 0.29
Q9UKV3 ACINI1 3.84 10.76 391 9.18 4.42 5.87
Q9UKX7 NUP50 1.07 1.86 -1.16 3.30 -0.47 1.48
Q9ULIS5 BAGS 0.07 0.94 0.06 0.61 3.65 7.97
Q9UL40 ZNF346 3.34 1.87 2.06 1.01 2.44 1.24
Q9ULD9 ZNF608 2.72 7.53 1.84 0.85 3.80 1.66
Q9ULJ3 ZBTB21 3.60 6.65 0.18 0.07 0.65 0.27
Q9ULK4 MED23 1.50 2.30 6.66 3.72 4.37 3.77
Q9ULLS PRR12 5.19 3.81 4.54 3.29 4.94 7.88
Q9ULM3 YEATS2 -0.10 1.35 3.47 5.44 1.81 1.11
Q9ULRO ISY1 1.28 1.08 0.94 0.70 2.94 2.15
Q9ULU4 ZMYNDS 3.10 2.30 543 4.10 4.58 2.92
Q9ULWO TPX2 4.11 4.55 0.88 3.52 1.06 2.84
QIULX6 AKAPSL 3.81 2.61 5.23 6.13 6.62 11.23
Q9UMI9 HPCAL4 -2.24 0.93 -0.03 0.01 -0.53 0.17
QI9UMNG6 KMT2B 2.46 1.23 0.36 1.90 3.00 5.80
Q9UMR2 DDX19B 2.50 1.00 2.46 0.98 5.67 5.07
Q9UMS4 PRPFI19 3.76 3.47 2.74 0.86 3.31 1.04
Q9UMSS PHTF1 2.46 1.00 0.08 0.63 0.17 1.29
QIUMXO0 UBQLNI1 -2.67 1.56 -4.57 6.78 -2.89 2.80
QIUMY1 NOL7 2.73 0.99 4.30 9.73 4.43 8.42
Q9UNT79 SOX13 0.44 3.09 1.04 0.42 2.45 0.99
QIUNRB6 G3BP2 2.07 0.94 0.47 0.15 1.17 0.40
Q9UNA4 POLI -1.93 4.49 1.99 1.17 2.19 1.18
Q9UNE7 STUBI -0.12 1.28 0.08 0.53 1.45 1.30
Q9UNF1 MAGED2 3.23 2.88 4.87 5.97 3.45 1.68
Q9UNP9 PPIE 0.62 0.70 2.97 2.82 3.44 5.15
QIUNQ2 DIMT1 1.57 0.61 2.67 1.67 3.35 2.65
Q9UNSI TIMELESS 2.46 1.75 0.50 1.35 -0.05 0.20
QI9UNS2 COPS3 -0.43 0.21 0.64 0.35 -0.12 0.06
QIUNW9 NOVA2 1.16 0.97 0.00 0.02 0.34 2.84
Q9UNX4 WDR3 -0.13 1.32 0.54 3.53 1.45 3.13
Q9UNZ2 NSFL1C -6.31 2.99 3.17 4.80 0.27 9.60
Q9UPN6 SCAF8 4.37 4.18 2.38 0.97 0.33 0.12
Q9UPN9 TRIM33 7.83 6.89 6.65 4.29 7.04 5.80
Q9UPP1 PHF8 0.76 0.95 247 0.94 4.80 3.13
Q9UPSS8 ANKRD26 1.38 1.81 0.85 0.48 0.02 0.01
Q9UPTS ZC3H4 6.29 3.32 2.94 1.00 2.95 0.98
Q9UPVO CEP164 3.68 3.02 -2.48 3.37 -2.05 2.51
Q9UPWO FOXJ3 3.47 3.71 0.17 1.88 3.39 3.31
Q9UPW6 SATB2 2.70 1.50 -2.31 3.28 -0.92 1.64
Q9UQ35 SRRM2 6.01 2.61 4.00 1.44 5.10 1.72
Q9UQ80 PA2G4 4.79 2.36 0.31 0.19 -0.66 0.74
Q9UQ8’4 EXOl 1.73 0.91 0.11 1.96 0.18 1.66
Q9UQ88 CDKI11A 2.61 2.30 3.95 5.35 4.65 9.41
Q9UQ90 SPG7 -0.04 0.68 5.25 3.89 0.33 2.98
Q9UQE7 SMC3 2.38 1.70 2.26 2.17 2.25 1.94
Q9UQRO SCML2 -0.08 3.28 -1.83 0.88 -1.71 0.82
Q9Y221 NIP7 6.81 2.27 2.52 0.50 1.89 0.36
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Q9Y224 RTRAF 3.98 3.34 2.39 2.87 4.70 3.17
Q9Y230 RUVBL2 6.95 3.67 -1.69 241 -1.17 2.14
Q9Y232 CDYL -0.05 1.45 0.01 0.01 0.51 0.22
Q9Y237 PIN4 2.01 1.00 -1.39 4.72 -0.58 0.78
Q9Y250 LZTS1 7.48 5.53 7.49 4.00 8.43 10.44
Q9Y261 FOXA2 3.00 0.92 0.22 0.11 1.68 3.55
Q9Y262 EIF3L 431 4.01 1.52 0.95 3.28 7.31
Q9Y263 PLAA 3.65 247 -2.77 1.24 -2.02 0.83
Q9Y265 RUVBLI1 4.34 4.00 431 6.67 4.73 6.38
Q9Y266 NUDC 4.85 9.93 3.06 3.47 1.74 1.29
Q9Y277 VDAC3 -0.06 2.02 2.20 1.06 3.96 2.10
Q9Y2F5 ICE1 -0.06 0.87 0.04 0.45 0.45 3.95
Q9Y2K1 ZBTB1 1.58 0.93 3.00 2.34 3.88 9.55
Q9Y2K7 KDM2A 1.80 0.88 0.17 0.91 4.29 11.08
Q9Y2L1 DIS3 4.22 3.86 1.44 0.65 2.51 1.15
Q9Y2P8 RCLI 2.25 2.50 2.62 1.81 2.25 2.14
Q9Y2R4 DDX52 -0.11 0.04 3.34 2.53 2.78 2.39
Q9Y2S6 TMA7 2.27 3.34 2.61 1.73 231 1.59
Q9Y2U8 LEMD3 1.54 0.92 3.88 3.24 3.31 3.37
Q9Y2V2 CARHSP1 5.88 3.66 2.74 0.81 1.38 0.40
QIY2WI THRAP3 -0.42 0.16 -2.42 241 -2.65 2.78
Q9Y2W2 WBPI11 5.29 5.27 2.92 1.40 3.11 1.48
Q9Y2X3 NOPS58 1.14 1.38 4.59 3.40 3.48 2.53
Q9Y2X9 ZNF281 -0.28 0.63 -0.25 0.17 0.66 0.52
Q9Y2Z0 SUGT1 -2.12 1.49 -2.03 1.60 -2.09 2.44
Q9Y314 NOSIP 1.97 2.56 0.45 1.66 1.53 3.28
Q9Y316 MEMOI 2.03 3.42 1.78 1.68 2.99 2.81
Q9Y324 FCF1 0.52 0.99 2.12 1.02 1.00 2.78
Q9Y330 ZBTBI12 -1.54 3.24 4.41 3.59 3.38 2.31
Q9Y333 LSM2 5.17 5.07 4.98 2.72 6.23 6.99
Q9Y383 LUC7L2 6.38 8.15 5.57 2.25 5.22 2.11
Q9Y3A2 UTPI11 2.94 2.55 4.56 6.56 3.69 4.82
Q9Y3A4 RRP7A -0.85 0.34 -2.82 2.85 -2.97 3.97
Q9Y3B2 EXOSCI -0.99 0.36 1.44 1.04 3.59 4.81
Q9Y3B4 SF3B6 341 8.16 5.06 6.61 5.00 3.50
Q9Y3B9 RRP15 -1.06 0.50 2.96 1.45 0.71 0.36
Q9Y3ClI NOP16 3.86 4.81 1.55 1.21 -0.18 0.14
Q9Y3C6 PPIL1 4.50 541 2.76 1.51 3.47 1.80
Q9Y3C8 UFCI -0.07 243 4.10 2.01 2.50 9.89
Q9Y3F4 STRAP 1.42 1.50 -2.07 1.33 -1.06 1.22
Q9Y3I0 RTCB 1.04 1.48 -1.32 1.10 -1.09 1.43
Q9Y3I1 FBXO7 -0.12 2.32 -1.40 0.58 -0.84 0.34
Q9Y3T9 NOC2L 0.94 0.85 2.29 2.24 341 4.87
Q9Y3U8 RPL36 6.52 8.34 6.50 2.53 5.49 2.35
Q9Y3Y2 CHTOP 3.08 0.97 1.64 2.60 1.59 4.93
Q9Y3Z3 SAMHDI1 2.08 0.97 -3.60 3.66 -0.78 0.97
Q9Y467 SALL2 5.01 2.10 3.84 1.30 4.93 1.60
Q9Y490 TLNI 3.31 10.27 -0.25 0.86 0.06 0.14
Q9Y4AS TRRAP 0.57 0.97 2.00 1.26 1.48 0.98
Q9Y4B4 RAD54L2 2.15 2.50 1.65 1.70 1.75 2.02
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Q9Y4Cl1 KDM3A 0.00 0.00 2.38 8.72 4.86 6.69
Q9Y4C8 RBM19 0.65 0.97 2.17 2.49 1.64 1.23
Q9Y4W2 LASIL 1.77 231 3.13 3.25 3.02 231
Q9Y4W6 AFG3L2 2.18 0.61 3.27 1.68 -2.63 1.21
Q9Y4Z0 LSM4 -0.01 0.07 0.07 0.54 5.27 4.97
Q9Y530 OARDI 0.04 1.04 2.11 1.09 2.61 1.16
Q9Y570 PPMEI -0.15 1.95 0.10 1.01 1.87 1.25
Q9Y580 RBM7 2.84 1.42 4.36 1.98 4.27 1.99
Q9Y592 CEP83 2.79 2.39 3.13 3.21 2.92 2.64
Q9YS5A9 YTHDF2 -0.56 0.29 -1.72 1.22 -3.17 2.05
Q9Y5B0 CTDPI 0.07 1.83 0.71 2.03 -1.30 2.52
Q9Y5B6 PAXBP1 1.41 0.99 1.46 1.12 3.09 2.87
Q9Y5B9 SUPT16H 1.00 5.05 -0.31 0.11 -0.23 0.08
Q9YSJ1 UTP18 -3.79 2.77 4.16 4.70 3.57 2.37
Q9YS5KS UCHLS 0.76 0.90 1.60 1.10 0.95 1.51
Q9YSLO TNPO3 3.46 3.28 -1.05 0.97 -0.46 0.50
QI9Y5N6 ORC6 -1.82 1.76 -0.09 0.07 -0.29 1.69
Q9Y5Q8 GTF3C5 0.78 1.90 0.55 0.65 0.71 6.41
Q9Y5Q9 GTF3C3 -0.74 0.35 2.79 0.58 3.12 0.73
Q9Y5S2 CDC42BPB 1.05 0.87 6.16 3.82 3.47 4.83
Q9Y559 RBMSA 3.11 4.27 4.28 2.97 4.08 2.78
Q9Y606 PUSI1 1.15 0.85 0.08 0.04 -0.31 0.14
Q9Y617 PSATI 4.11 2.92 0.75 0.23 -0.36 0.10
Q9Y618 NCOR2 244 0.56 1.00 0.60 -0.16 0.08
Q9Y646 CPQ -0.08 2.62 0.10 0.47 0.35 2.29
Q9Y657 SPIN1 -0.43 0.38 1.17 2.67 2.02 3.07
Q9Y696 CLIC4 -2.28 2.64 -3.83 5.67 -2.59 5.03
Q9Y6A4 CFAP20 3.23 10.88 2.34 1.80 2.04 1.03
Q9Y6D9 MADILI1 0.38 1.10 0.86 0.40 2.39 1.76
Q9Y6K1 DNMT3A 2.81 3.34 3.31 5.28 3.24 6.10
Q9Y6M1 IGF2BP2 -1.71 0.53 0.13 0.11 -1.35 1.18
Q9Y6Q9 NCOA3 2.14 1.51 2.61 3.21 4.55 5.02
Q9Y6X2 PIAS3 3.78 4.33 -2.46 2.26 -3.24 1.46
Q9Y6X8 ZHX2 5.50 4.85 4.98 3.61 6.68 9.05
Q9Y6X9 MORC2 2.17 2.71 1.56 0.83 2.96 1.74
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