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Figure S1. The stability of BrU-labeled transcripts derived from 12 housekeeping genes

in resting and activated CD4" T cells.

The Spike-in control RNA (ERCC-00002) was BrU labelled by in vitro transcription and added
into individual BruChase-seq samples before RNA purification at equal amount.
A. Using total RNA as the input material, the stability of each transcript of interest was assessed
by the percentage of BrU-labeled spliced transcripts at 2 h to that at 0.5 h, normalized by the
level of BrU-labeled spike-in control. B. Using cytoplasmic RNA as the input material, the
stability of each transcript of interest was assessed by the percentage of BrU-labeled spliced
transcripts at 2 h to that at 0.5 h, normalized by the level of BrU-labeled spike-in control. R and
A represent resting and activated CD4" T cells, respectively. The error bars represent +SEM
based on three biological replicates (*p<0.05).
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Figure S2. Enrichment analysis of BrU immunoprecipitation.

GAPDH

For each BruChase time point, BrU-labeled RNAs were immunoprecipitated with specific anti-
BrdU antibody or non-specific 1IgG. The resulting RNAs were then subjected to RT-qPCR
analysis. The fold enrichment of BrU RNA was determined by the ratio of the relative abundance
of each transcript in specific and non-specific IP experiments. The error bars represent +SEM
based on three biological replicates.
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Figure S3. Comparison of s and B of expressed genes derived from three independent
datasets of human resting CD4" T cells.

Scatter plots showing pairwise correlation of model-fitted Bs (blue) or Br (pink) among three
independent BruChase-Seq data sets. The three data sets were obtained using human resting
CD4" T cells prepared from unrelated blood donors.
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Figure S4. Genes with unstable and stable transcripts were enriched in distinct
functions.

229 unstable transcripts were identified as the overlap between the top 500 transcripts with
the highest Bsin resting and activated states. 196 highly-expressed (RPKM>30 in both resting
and activated states) stable transcripts were identified as those ranked among the bottom
1200 in terms of Bs in both resting and activated states. The overlaps of these two gene sets
with a database of housekeeping genes (https://www.tau.ac.il/~elieis/HKG/HK_genes.txt) and
a database of transcription factors are shown (p =6.49E-32, Fisher’s exact test).
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Figure S5. RT-qPCR analysis of the relative expression level of U6 splicesomal RNA in
cytoplasmic (Cyto) and nuclear (Nuc) RNA.

The relative expression level of U6 splicesomal RNA in total, Cyto and Nuc RNA was
determined by RT-qPCR. Data are expressed as the percentage of the total RNA. The error
bars represent +SEM based on three biological replicates (**p < 0.01).
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Figure S6. Validation of the mixture model using cytoplasmic BruChase-seq data of
resting CD4" T cells.

A. Box plot showing the distribution of Bs and Br (fitted by the two-component model), B (fitted
by the conventional one-component model) of expressed genes derived from cytoplasmic
BruChase-seq data in resting CD4" T cells. In comparison, Bs was significantly different from
BIR and B3, respectively. ** stands for p = 1.57E-46 and *** stands for p < 1E-300 (one-sided
Mann-Whitney U test).

B. Distributions of normalized exon-exon and exon-intron junction reads of individual genes at
the 0.5 h and 2 h chase-time points based on the cytoplasmic BruChase-seq data of resting
CD4" T cells.

C. Violin plots showing the distribution of Bs and Br of expressed genes derived from the
mixture model using junction reads in the resting state (p < 1E-300, one-sided Mann-Whitney
U test).



D. Scatter plots showing the correlation between degradation rates of expressed genes derived
from the mixture model using all reads (Cyto reads, x-axis) and junction reads (y-axis) of the
cytoplasmic BruChase-seq data. Bs: blue and Bir: pink.

E. Heat map for the Bs and Br values of 50 representative genes derived from the mixture
model based on all reads (M) and the mixture model based on junction reads (J). The color
denotes the row-wise z-score.
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Figure S7. Validation using orthogonal approaches.

A. Boxplot showing the distribution of normalized gene expression levels at 0.5 h and 2 h of the
cytoplasmic BruChase-seq data.

B. Boxplot showing normalized read counts of exon-exon junction reads and exon-intron
junction reads at 0.5 h and 2 h of the cytoplasmic BruChase-seq data of activated CD4" T cells.
C. Correlation analysis of Bs changes (activated-resting) estimated by the two-component
mixture model using junction reads (x-axis) and all reads (Cyto reads, y-axis) of cytoplasmic
BruChase-seq data.

D. Correlation analysis of Bs changes (activated-resting) estimated by the two-component
mixture model based on total (x-axis) and cytoplasmic (y-axis) BruChase-seq data.
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Figure S8. Comparative analysis of transcriptional activity determined by RNA Pol Il
ChlIP-Seq and Bru-Seq.

A. Scatterplot showing the RPKM level of RNA Pol Il at the promoters of the upregulated genes
under resting (x-axis) and activated (y-axis) conditions. Dashed lines denote Pol Il RPKM fold
change = = 1.5. p = 3.27E-15, one-sided Mann-Whitney U test.

B. Scatterplot showing the RPKM level of nascent transcripts (Bru-seq or BruChase-Seq 0 hr)
of the upregulated genes under resting (x-axis) and activated (y-axis) conditions. Dashed lines
denote Pol Il RPKM fold change = = 1.5. p = 3.77E-41, one-sided Mann-Whitney U test.

C. Scatterplot showing the correlation between the RNA Pol I| RPKM (x-axis) and nascent
transcripts RPKM (y-axis). The results for resting and activated CD4" T cells are shown in blue
and pink, respectively. The changes between the two conditions (activated/resting) are shown
in yellow.
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Figure S9. Normalized read-profiles (Bru-seq data) of BrU-labeled transcripts for the
NFkB1 (A) and CRKL (B) genes at Oh time point in resting and activated human CD4* T
cells.
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Figure S10 Validation of activation-stabilized transcripts using cytoplasmic mRNA and
transcription inhibition.

The half-lives of BrU-labeled cytoplasmic PSMD12 (A), SRSF3 (B), HNRNPU (C), PSMD7 (D),
RELB (E), REL (F), and CD40LG (G) mRNAs were determined by RT-qgPCR using a 3-point
time course. The half-lives of PSMD12 (1), HNRNPU (J), PSMD7 (K), RELB (L), CD40LG (M),
and REL (N) mRNAs were determined by RT-gPCR following FLV-mediated transcription
inhibition. The GAPDH (H and O) transcript was used as a internal control. Data from the resting
and activated T cells are shown in green and orange, respectively. The mRNA half-life was



calculated using a one-phase decay model. The significance of the differences was calculated
using paired t-test and Error bars represent £SEM from three biological replicates (*p < 0.05;
**p <0.01).
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Figure S11. The effect of LARP4 knockdown (KD) on NFkB1 expression in human CD4"
T cells.

Human CD4" T cells were transfected with LARP4 siRNA or control RNA. 48 h after transfection,
cells were activated by CD3/CD28 for an additional 16 hours. (A) Western Blotting analysis of
the LARP4 protein in human resting and activated CD4" T cells with and without LARP4 KD.
GAPDH was used as an internal control. (B) RT-gPCR analysis of the relative expression level
of the NFkB1 mRNA in human resting and activated CD4" T cells with and without LARP4 KD.
GAPDH was used as the normalizing control. The error bars represent £SEM based on three
biological replicates (*p < 0.05).
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Figure S12. Cytokine production by WT and LARP4 KO CD4" T cells.

Cytokines secreted by resting and activated CD4" T cells were analyzed in WT and LARP4 KO
mice. The levels of IL-10 (A), IL-13 (B), IL-17A (C) and IL-9 (D) in the culture supernatant were
determined by the LEGENDplex™ Cytometric Bead Assay (BioLegend). R and A represent
resting and activated CD4" T cells, respectively. Error bars represent +SEM from three

biological replicates (*p < 0.05).
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Figure S13. The coordinates of the CLIP-qPCR primer pairs in the 3’'UTR of NFkB1 and
CRKL.



Table S1. Primers used for RT-PCR validation of the spliced and intron-retained

transcript level in human.

Gene name Primer name Primer sequence (5" to 3°)
NFkB1_E6_F AACTGCTGGACCCAAGGACA
NFkB1 NFkB1_16_R GTGGTCACCTTACTTCCTGGA
NFkB1_E7_R ACGCCTCTGTCATTCGTGCT
CRKL_E1_F CCACTACCTGGACACCACCA
CRKL CRKL_I1_R CCCCTATACAAGCACTCTTCG
CRKL_E2_R AAAGGGCAGGTCTTCGGCAT
PSMD7_E3_F TTTGATGAAGATGACAAAGACGA
PSMD7 PSMD7_E4_R AGGACAGTATCTTTTCATGAGTTCG
PSMD12 PSMD12_E5_F ATGGTGATGTGAAAGAGGCA
PSMD12_E6_R TAGGCAGAGCCTCATTTGCT
SRSF3 SRSF3_E2_F CTGATGCAGTCCGAGAGCTA
SRSF3_E3_R GAGGTGGGCCACGATTTCTA
HNRNPU HNRNPU_E12_F ACAGAGGGAACTACAACCAGAACT
HNRNPU_E13_R ACCCTGCTGCCACTGGTTG
RELB RELB_E4_F CCATCGAGCTCCGGGATTGT
RELB_E5 R CAGTCCTTCCACACCAGGCA
REL REL_E1_F GGCCTCCTGACTGACTGACTG
REL_E2 R CCCTCTGCCTGGGTTGTTCA
CD40LG_E1_F ATTGGGTCAGCACTTTTTGC
CD40LG "CpaoLG E2 R TCACAAAGCCTTCAAACTGG
GAPDH GAPDH_F CAAGAAGGTGGTGAAGCAGG
GAPDH_R AAAGGTGGAGGAGTGGGTGT
B2M B2M-F CCTGAATTGCTATGTGTCTG
B2M-R CTAACTATCTTGGGCTGTGA
ACTB ACTB-F GAGACCTTCAACACCCCAG
ACTB-R TCACGCACGATTTCCCGCT
HPRT1 HPRT1-F TTCAGGCGGCTGCGACGAG
HPRT1-R GTGGCGGAGCAGAGGAGGA
SDHA SDHA-F TGATCTTCGCTGGCGTGGAC
SDHA-R CTGCCCCTTGTAGTTGGTGG
HSP90AB1 HSP90AB1-F ATGAGGAGGATGACAGCGGT
HSP90AB1-R GGGTTTCTGGTCCAAATAGGC
YWHAB YWHAB-F CAGAAAGCCAAACTCGCTGA
YWHAB-R AATGCTGGAGATGACACGCC
YWHAQ YWHAQ-F CGCTCCCTCTCTGCTTTTTG
YWHAQ-R GCTCGGTCACTGCCTTCATG
PTMA PTMA-F AATGAGGAAAATGGGGAGCAG
PTMA-R TCACCTTCTTCTTCCTCCT
YWHAZ YWHAZ-F CAACAAGCATACCAAGAAGC
YWHAZ-R GAACACAGAGAAGTTAAGGGC
UBC UBC-F ATTTGGGTCGCGGTTCTTG
UBC-R TGCCTTGACATTCTCGATGGT
18P TBP-F TGTGCTGGAGATGCTCTAGG
TBP-R GTAAGGTGGCAGGCTGTTGT

Note: E6 denotes the primer locates at exon6 while 16 means the primer locates at intron
6. F represents forward primer of mRNA while R denotes reverse primer.

Table S2. Primers used for RT-PCR validation of the spliced transcript level in mouse.
Gene Primer name Primer sequence (5 to 3°)




name

Nfkb1
Crkl
112
Ifny

Larp4

mNFkB1_E7_F
mNFkB1_E8 R
mCRKL_E2_F
mCRKL_E3_R
mIL2-E3-F
mIL2-E4-R
mIFNG-E3-F
mIFNG-E4-R
mLARP4-E1-F
mLARP4-E2-R

TATGCACCGTAACAGCAGGA
CCGTGCTTCCAGTGTTTCAA
CGATCAACCCTTTGCCATCC

ATTCACCTCGCCTTCCCATT

AGATGAACTTGGACCTCTGC
ATGTGTTGTCAGAGCCCTTT

TTCTTCAGCAACAGCAAGGC
GAATCAGCAGCGACTCCTTT
GCTTTGGAGCAGGTGACATC
TCATGCCAAGAGGGTTCAGT

Table S3. Primers used for Pol Il ChIP-gPCR validation in human.

Gene Primer name Primer sequence (5 to 3°)

name

—— NFkB1_ChIP_F CCTAGAAGTGCGGGCTTCCC
NFkB1_ChIP_R CCACTGACGTCGAGAGAGCA

STATY STAT1_ChIP_F CAGACTCTGCGCAGGAAAGCGA
STAT1_ChIP_R CGTCTAATTGGCTGAGCGCGGA

e CRKL_ChIP_F CACGTTACGCTTTGTTCCCA
CRKL_ChIP-R CGGTAGGCACTCTCTTCCTG

Table S4. Primers used for Pol Il ChIP-qPCR validation in mouse.

Gene Primer name Primer sequence (5 to 3°)

name

- mNFkB1_F CCTCGGTACTTCTCTCTCGT
mNFkB1_R CTCGACGTCAGTGGGAATTT

ikl mCRKL_ChIP_F GTCCAGTCATCCTCACCAAC
mCRKL_ChIP_R CCAGAAGGCCCTGGTAAATC

- miL2_F GAGCTTGAAGTGGAGCTTGA
miL2-R AAATTGCCTCCCATGCTGAA

Table S5. Primers used for LARP4 CLIP-qPCR validation in human.

Gene Primer name Primer sequence (5 to 3°)
name

NFkB1_CLIP_F GCTGTTGTCCCTCTGCTACG
NFkB1

NFkB1_CLIP_R TGCTGTGGTCAGAAGGAATGC
CRKL CRKL_CLIP_F TTTGGGGATCATAGCTTGTTTT

CRKL_CLIP_R CCATGGAAACAAGGGTTTTG




Table S6. The complete list for the upregulated genes with increased Pol
Il occupancy, increased splicing efficiency (PST) and/or increased
stability (Bs) upon activation in human T cells.

Regulatory  pg g1 PST Bs
Gene name

RNFI4 TRUE TRUE  TRUE
Cléorfl3 TRUE FALSE  FALSE
COPRS TRUE TRUE  TRUE
ZC3HI0 TRUE TRUE  FALSE
ZC3H14 TRUE TRUE  TRUE
GRINA TRUE TRUE  FALSE
NUP93 TRUE TRUE  TRUE
GOLIM4 TRUE TRUE  FALSE
SPPL24 TRUE FALSE  TRUE
CYP27BI TRUE TRUE  FALSE
BCL2AI TRUE FALSE  TRUE
CYFIPI TRUE TRUE  FALSE
SLC36A1 TRUE TRUE  TRUE
CRTAM TRUE TRUE  FALSE
IPOII TRUE TRUE  TRUE
IPOI3 TRUE TRUE  TRUE
SRBDI TRUE TRUE  FALSE
MCMI0 TRUE TRUE  TRUE
AAGAB TRUE TRUE  TRUE
XPNPEPI TRUE TRUE  TRUE
ZNF57 TRUE FALSE  FALSE
GGCT TRUE TRUE  TRUE
IGFBP4 TRUE FALSE  TRUE
EIF2B4 TRUE TRUE  TRUE
EIF2B3 TRUE TRUE  TRUE
EIF2BI TRUE FALSE  TRUE
KIAA0020 TRUE TRUE  TRUE
TMEMI41 TRUE FALSE  FALSE
RTKN2 TRUE FALSE  TRUE
VMPI TRUE TRUE  TRUE
C190rf24 TRUE TRUE  FALSE
MYBL2 TRUE FALSE  FALSE
TIPIN TRUE TRUE  TRUE
AP241 TRUE TRUE  FALSE
NSUN2 TRUE FALSE  TRUE

TUBGI TRUE FALSE TRUE




TIMM44
RRP74
RRP7B
SPG21

PTPNI1
C160rf70
MRPL23
MRPL28
NPTXI
SRSF4
GIDS
ZNF583
CAMKK?2
CTPSI
SRF
SRI
SRM
EIF24K4
MYO19
FAM1364
MPDUI
GCNT]I
LPCATI
PIGU
RMNDI
ANKLE]
ANKLE2
C9orf114
SLC39414
EIFIAD
EVIS
NARFL
PTPMTI

CENPBDIPI
DAGI
HELLS

GGAI
PKD?
SPRYD3
PSMBS
PSMB2
KCNKS
KCNK6
MLH]I

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE
FALSE
FALSE

TRUE

TRUE
FALSE
FALSE
FALSE

TRUE
FALSE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE

TRUE

TRUE
FALSE
FALSE

TRUE
FALSE
FALSE

TRUE
FALSE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE




NUP160
GNAI2
GNAI1l
CHTF18
BCAT?
GTF2F2
EIF24
ODF2
RRPIB
CCL20
MAP3KS8
ACATI
VD
IL2RA
IL2RB
SLC3743
CDK12
GPRI125
NCL
SETD6
CCDC152
WRAP73
MTCH?2
RINL
ICMT
EME]
ATP6V0A2
AAMP
TTC26
DOTIL
ENOI
ACOX3
NSMCE?2
ARHGDIA
NANP
DDX21
ZNF90
TBX21
TACOI
TRUBI
TRUB2
CCDC77
AAAS
MANEAL

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE
FALSE

TRUE
FALSE

TRUE
FALSE

TRUE

TRUE
FALSE
FALSE

TRUE
FALSE

TRUE

TRUE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE
FALSE

TRUE
FALSE

TRUE
FALSE
FALSE

TRUE
FALSE
FALSE

TRUE
FALSE

TRUE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE

TRUE

TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE




CDCI6
MAPIS
AGFGI
ASNAI
SDR42E1
PPCDC
SLC4343
SLC4341
NAAIO
RRP36
RPA2
UFDIL
TPX2
INPP4B
MICAL?2
ZNF367
H2AFY
NCAPG2
NMD3
MAP7D3
FOXP3
POLDIP?
GTDCI
ALDHI8A41
CPNE7
SNRPA
ZDHHCI6
PRKAGI
ESPLI
LARP4
DDX49
DDX41
ZNF175
ELAVLI
SETBPI
FARSB
NFIL3
CCDC58
SLC35B4
PELPI
CDC37
ALASI
LONRF3
ANKRDI16

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
FALSE
FALSE
FALSE
FALSE
FALSE

TRUE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE
FALSE
FALSE

TRUE
FALSE

TRUE
FALSE

TRUE

TRUE

TRUE

TRUE

TRUE
FALSE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE

TRUE

TRUE
FALSE
FALSE

TRUE
FALSE
FALSE

TRUE

TRUE
FALSE

TRUE

TRUE

TRUE

TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE




CCNA2
ATP1343
SKA3
DDRGKI
E2F5
RPGR
URB2
URBI
EIF2B2
DFFA
SEC24D
SEC244
MRPL45
CCDC6
MTHFD?
GMNN
ZNF341
ABRACL
ZNF432
NUDTI9
DRGI
NUP107
APIBI
TXLNA
ILI2RB2
ACOT4
ADCY3
KIF23
RBBP4
FAM208B
PTPLADI
C12orf4
XRCC3
XRCC2
TFRC
CTLA4
TFR2
MIER?2
LMNB?2
LMNBI
CD274
NAMPT
ACACA
PITRMI

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE

TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE




SARS?2
GUSBPI
THUMPD?
NUPI188
GTPBP4
GTPBP3
BCL6
PLK4
CSNK1G1
PCGF6
ELP6
ELPS5
CCDC86
PTGFRN
UBAP2
EBNAIBP?
ZBTB32
TMEM97
SGTA
PEX5
ME3
ME?2
MPZL?2
AURKAIPI
NFKBIB
PREP
RNH1
CLPP
CLPB
RRAGD
GGT1
MCOLNI1
MCOLN?2
STYXL1
CPM
IFT22
RNASEH1
DUSP6
SDADI
ATAD3B
GDI2
ARLS5A
ERLINI
WDR36

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE
TRUE
TRUE
TRUE

FALSE

FALSE
TRUE
TRUE
TRUE
TRUE

FALSE

FALSE

FALSE
TRUE
TRUE
TRUE

FALSE

FALSE

FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE

FALSE

FALSE
TRUE

FALSE
TRUE

FALSE
TRUE
TRUE
TRUE
TRUE

FALSE

FALSE
TRUE
TRUE

FALSE

FALSE
TRUE

FALSE

TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE




ILI5RA
ABHDI17C
GIGYF?2
ZFP69B
CDC6
CDC7
CRYZLI
TFPT
TMYSF4
COX54
TTLL4
SLC35F2
REXO4
SLC25A412
SLC25410
NDUFAI3
SYNCRIP
MMAA
ALGS
ALG3
CCNE2
CCNEI
IRF4
IRFS
RUNDCI
PANXI
TRIM69
MTOR
UNG
TRITI
C20rf69
SNHG15
SNHG17
SNHG16
DHCR24
HSF5
RAPHI
PARK7
MDM?
SNRPD3
SNRPDI
SYNGR2
SLC25415
PC

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE




FAM1744
FBL
DOHH
GCFC2
HPRTI
PTPN6
FOSLI
CD63
SHCBPI
WDRI2
WDRIS
TIMMY
Clorf216
ZMYNDI9
C1001135
PKN3
TEX261
CRCP
KCTDI17
SLC25432
SLC25439
TUBAIC
TAF6
G6PD
HMOXI
NPLOCH
AP2M1
MINA
SSRP1
Clorfl74
RPIA
LRPI2
BBS4
AGL
NIPAI
s
SCFD2
PDCDI0
PDCDI11
DIMTI
MENI
ERI3
ACLY
WSB2

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE




ANAPCI1
ANAPC7
PISD
PSMD14
PSMD11
PSMD12
UTP20
METTL2B
TELO2
ARF6
RABIIFIPI
FPGS
FARI
WDR77
NQOI
DOLPPI
ELK]
C4orf27
TMEM1944
TMEM214
ANKRDI13B
PPAI
FBXW9
ETFA
YKT6
BABAMI1
SMARCA4
PACRGL
NLEI
DPH?
GPAM
TAF4B
EIF4ENIF1
CUL7
TRIM?25
TRIM?21
GNPAT
EDARADD
SP140
GAPDH
DNAJC21
DTDI
DTD2
AEN

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
FALSE
FALSE

FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE
TRUE
TRUE
TRUE

FALSE
TRUE

FALSE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE

FALSE
TRUE
TRUE
TRUE

FALSE

FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE
TRUE
TRUE
TRUE
TRUE

FALSE
TRUE
TRUE
TRUE

FALSE




TMEM70
MRPL4
MRPL3
ZNF613
SLC3A42

EIF4EBPI
BAGI
BAG4
GMFB
UTPIIL
CPSF3L
ATXNI10
MRPS17
ILVBL
TSTA3
MAPKAPI
NRDE?
CDK2API

ZSCAN21

ZSCAN22
MRPSS5

IFI35
MRPS?2
ABHD?2
ABHDG6
PA2G4
EIF4G3
EIF4G1

POLR2D

POLR2F

POLR2H
ASCC3

AGOI
FAMI120A4
B3GALNT?2
MRTO4

BCL2L14
NUPA43

CTU2

NCKAPI

TARBP?2
ATF3

PPAP24

SUMO3

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE




EEF2K
NADK2
SLC3845
SLC3847
YBX3
TNFRSF9
TNFRSF4
FUNDCI
CEPI170B
DYNCILII
ACP2
ANKRD39
NT5C3B
CISH
SLC27A44
SLC2742
AK2
RRP9Y
BRMSIL
MATK
KDMIB
IMPDH?2
MTMR4
MTMR2
TRAIP
EXOSCS8
BCKDK
EXOSC2
EXOSCI
EXOSC7
STXBPI
NOC2L
FANCE
FANCC
FANCA
HNRNPAB
FANCI
KNSTRN
LRRFIP?
CDK6
CEPS55
SCRIB
TYMS
IARS

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE
TRUE
TRUE

FALSE

FALSE

FALSE

FALSE
TRUE

FALSE

FALSE

FALSE

FALSE
TRUE

FALSE
TRUE
TRUE

FALSE

FALSE

FALSE

FALSE
TRUE
TRUE
TRUE
TRUE
TRUE

FALSE

FALSE

FALSE

FALSE

FALSE
TRUE

FALSE
TRUE

FALSE

FALSE
TRUE
TRUE
TRUE
TRUE

FALSE

FALSE

FALSE
TRUE
TRUE

TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE




CTSC
TOMM34
PCYTIA

STIL
DCTD
PDP2
UBA?2
PWP2
PWPI
NAAIS
NRROS
TOP34
PNOI
TALDOI
BIRCS
CMAHP
DHDDS
PARS?
FAM?2214
SEMA7A
LINY
ZNF212
ZWINT
NFKBID
C100rf128
KIAA0101
IPO4
IPO5
DENNDIA
RABSA
GABPBI
PAQR7
FERMTS3
TOMM704
FADS]I
CSEIL
MAKI6
KLHDCSB
ZNF324B
INPPI
GFIl
UNC45A4
BODI
ARHGEF10

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE
FALSE
FALSE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE
FALSE

TRUE
FALSE
FALSE
FALSE
FALSE
FALSE

TRUE
FALSE
FALSE
FALSE

TRUE

TRUE

TRUE
FALSE

TRUE
FALSE
FALSE

TRUE

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE




SF343
RHBDD3
CEP72
CHCHDG6
CHCHDA4
SLC3943
GZMB
MTHFDIL
GZMH
PIK3API
NOC4L
CAD
PGD
NUMBL
COA7
MRS?2
ARSB
PAFAHIB3
ADAL
ZNF239
UBL4A
ZNF232
RANBPI
TXN2
HDGFRP?
YWHAQ
ETS2
CHSTI0
AMICAI
CAPRINI
VRK1
VRK?2
SHMT?
PLD6
PPFIBPI
ATAD3A
RRPI
SAALI
PLCB3
SECI3
MSMO1
RPP30
FBXO5
FBXO6

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE

TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE




OSERI
RITAI
ATL3
PPIH
PPIF
Cl4orfl
AP4E]
NCAPH?
COG2
C120rf43
C120rf45
ANKRDS2
AKRIAI
EPTI
NPRL3
SIRT6
PAKIIP]
HOPX
PHAX
RBM28
REWD3
TRMT]I
UGCG
ARHGAPI14
ARLI
ZNF257
RRM?
NAGA
PVRLI
VAC14
ZFYVE2I
APRT
C190rf57
TNFSF14
SFXN4
SFXN2
SFXNI
RWDD2B
CCTS5
TIMM13
USMGS5
KNTCI
RNF20
PCID2

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE

TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE




MOBIB
APOLI
ATNI
TNIP2
TNIPI
RPP14
GNPDAI
USP31
RAN
ST7
EXT2
ALDH5AI
SNX5
TEFM
LINC00665
CCDC124
KHSRP
TIMELESS
RNF219
PKM
DLAT
UHRFIBPIL
RNASEH2A
DIEXF
PGAMS5
CIQBP
MED24
LAMP3
NATIO
NELFCD
RADS4L
PSME3
HMGAI
FURIN
EML2
GMPS
FAM984
NOPI14
Cl7orf51
C170rf53
TFDPI
MIS184
BCL74
MRPLIS

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE

TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE




LRPS
LRPS
MAP4
MAPY

THGIL
GSS
GSR

LRPPRC
SMIMI5
SERPINBS

PTBPI

HK2
PABPC4
EED

MAPKAPK3

PIK3R3

PIK3R2

CTNNBLI
FAMI11B
ARMCY
IDE
TICAMI
POLDI
POLD2
SAVI

CEPI52

PDGFA

LONPI

ORC6
ORC?
ORC3
ORCI
RCCI
ACTB
SOLE
NT5DC3
KIAAI279
SERBPI
NDUFAF6
GDAPI
PRKARIB
NOL6
C190rf10
CDC45

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
FALSE

FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE




DANCR
CHAFI14
CHAFIB

CDCA7

CDCA4

CDCAS

TIMMS50
ALKBH3
SPRED?

ZMPSTE24
MRPL37
MRPL35
MRPL30
MRPL38
MRPL39

THOCS
WHSC]I
RECQL4
COPS6
ZNF598
TKT
NLN
NUDTI
TKI
CELSR3
LRRC32
MFN?
MAD2L2
UQCRH
GPS]I
GLOI
COIL
SLCI544
RRAS?
SLC31A42
CHEK1
GINS3
GINS4
C190rf48
CHCHDI0
ZNF100
GUCD!
TRAFDI
AGPAT9

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
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TCPI
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HSBPI
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PDSS2
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WRN
POLR3F
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ZDHHCY
POLQ
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DPMI
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SCO2
MMADHC
TDP2
FAMI175B
C140rf166
TMEDS
HNRNPK
HNRNPC
SLC2543
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UTPI8
LACCI
DCAF7
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POLR3B
R3HDM1
PRMTS5
ORMDL?
CD200
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CANX
SCRN3
TMEM206
TMEM208
VPRBP
SLC35B1
SMARCBI1
HAVCR2
MTBP
MAFK
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NABP2
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BAZIA
MAP2K4P1
CCARI
CCAR2
VKORCI
OXSM
DNAJC15
LMAN?2
PFKFB2
HNRNPD
PPP4R?2
NUP214
IDH]I
SETD3
SETD7
STXI1A
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BTBDI10
MASTL
TSEN2
C19orf82
MAST?2
CSorf34
STX12
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SGCB
DUSP2
IKBKAP
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SCFDI
PPP3RI
FAM222B
SERPI
PUS7L
BNIPI
SDF2
EMC?2
SNX12
C170rf80
TNKSIBPI
SPCSI
DHFRLI
SLC3841
WDR89
CENPJ
SIMC1
WDHDI
ZNF764
FAM1854
PUS3
PHF14
POLAI
RBI
CUL4A
C8orf33
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NDUFBS
TMOD3
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ANKRD42
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ZCCHC4
MRPS31
ADPRHL?2
DARS
LYPLA2
RPE
SPAGS
SPAGI
KLHL7
KLHL?
KDELRI
ST13
LOC728554
MPVI7L2
YAEIDI
AVLY
DPYI9L3
TMEM39B
RNLS
FKBP4
SEC23IP
MANF
SAMD1
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HSD17B10
PANK3
HEATR5A
SARS
BEND3
CXorf21
SUCLA?2
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L2HGDH
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LRWDI
LSM1I
LSM3
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LYAR
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MAGOH
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MARS
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FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE




ZNF7 FALSE  FALSE TRUE

ZNF710 FALSE  FALSE TRUE
ZNF74 FALSE  FALSE TRUE
ZNF746 FALSE  FALSE TRUE
ZNF765 FALSE  FALSE TRUE
ZNF778 FALSE  FALSE TRUE
ZNF787 FALSE  FALSE TRUE
ZNRF1 FALSE  FALSE TRUE
ZPRI FALSE  FALSE TRUE
ZSCANI2 FALSE FALSE TRUE
ZSCANSA FALSE  FALSE TRUE
ZSCANY FALSE  FALSE TRUE
ZUFSP FALSE  FALSE TRUE

Note: ‘TRUE’ denotes that one upregulated gene is regulated by the indicated factor.



