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SUPPLEMENTAL FIGURE LEGENDS

Figure S1. TARDBP knock-in donor plasmids. The sequences of left and right homology arm
of TARDBP (A), TARDBP puro-DD knock-in cassette (B), and TARDBP bla-DD knock-in
cassette (C).

Figure S2. Over-expression of TARDBP in NTCP-HepG2/TARDBP knock-out (Tar KO)
cells. (A) Western blotting was performed on NTCP parent cells and NTCP Tar KO cells treated
with or without Shield1 (500nM and 1000nM). (B) The pcDNA-FLAG TARDBP plasmid was
transfected into NTCP-Tar KO cells for exogenous expression. The cells were harvested at days
0, 3, 6, and 9 after transfection for western blotting analysis. The amount of protein expressed at
each time point was detected using anti-TARDBP antibody. GAPDH was used as a loading
control.

Figure S3. The EMSA probes from the HBV core promoter region. The sequences of the 12
probes (6-sense and 6-antisense) constructed from the entire core promoter region of nt1613-1849
of the HBV genome. The probes were labeled as sense (S) probes 1-6 and anti-sense (AS) probes
1-6 in a consecutive manner, starting from the C-terminal region backwards to the N-terminus.

Figure S4. TARDBP binds to a sequence within the HBV core promoter (A) The 12 probes
were subjected to EMSA with 2ug of a GST tagged TARDBP as follows: S probe 1 alone (lane
1), S probes 1-6 with TARDBP protein (lanes 2-7), AS probes 1-6 with protein (lanes 8-13), and
a re-probe of S probe 3 (lanes 14-15). (B) The two probes that showed possible binding to
TARDBP in (A) based on the presence of a shifted band (S probe 3 and AS probe 1) were re-
subjected to EMSA in the presence or absence of protein together with the corresponding
unlabeled probe as a specific competitor and detected by short exposure (left panel) and a long
exposure (right panel). (C) Four short fragments of about 24-28 bp labeled s1-s4 were constructed
from AS probe 1 (WT). The nucleotide sequence and position of each fragment in the HBV
genome is shown. (D) Each of the probes in C was subjected to EMSA in the presence or absence



of the TARDBP protein as follows: WT alone (lane 1), WT plus protein (lane 2), s1 alone (lane
3), sl plus protein (lane 4), s2 alone (lane 5), s2 plus protein (lane 6), s3 alone (lane 7), s3 plus
protein (lane 8), s4 alone (lane 9), and s4 plus protein (lane 10). The location of the free probe,
the TARDBP-DNA complex (shifted probe), and the putative secondary structure is indicated by
an arrow.

Figure S5. TARDBP failed to precipitate HBV cccDNA. Immunoprecipitation was performed
on nuclear protein derived from chimeric mice frozen tissue using the anti-rabbit (negative
control), anti-TARDBP and anti-HBc (positive control) antibodies. The amount of cccDNA
captured by the beads (antibody) was quantified. Prior to quantification, the DNA was pretreated
with T5 exonuclease to digest all DNA other than cccDNA. The values are presented as a ratio
(%) of DNA quantified in the pellet versus that detected in the supernatant of the
immunoprecipitated samples.

Figure S6. Prediction of TARDBP RNA-binding domains in the HBV transcriptome. (A)
Because TARDBP is well known to bind preferentially to UG-rich regions of RNA, we tried to
identify potential TARDBP HBV RNA binding sites by examining the HBV genome for
conserved TG-repeats. To identify potential TARDBP HBV RNA binding sites, HBV genotype
C genome alignments were downloaded from HBVdb (https://hbvdb.ibcp.fr/HBVdb/; accessed
on 2016/12/20). In this Jalview genome alignment, thymine was colored in green and guanine
was colored in orange, indicating that the HBV genome contains a number of clusters of T or G
nucleotides. However, when we performed a regular expression search for (TG)+ repeats, we
found few conserved TG stretches with more than two repeats, e.g., the short pattern outlined in
red, suggesting that it would be difficult to determine the TARDBP RNA binding site using only
a regular expression search. (B) However, published TARDBP RNA binding site motifs suggest
that while most patterns contain a core pattern of about 6 TG repeats, the nucleotide profile at
each position is somewhat flexible. Therefore, we downloaded the 11 experimentally
determined TARDBP RNA-binding motifs from the RBPDB database of RNA-binding protein
specificities (http://rbpdb.ccbr.utoronto.ca/index.php; accessed on 2018/11/01) and performed a
fuzzy search (http://www.bioinformatics.org/sms2/fuzzy_search_dna.html; reference sequence =
KR819180.1, match = 5, mismatch = -1, and gap = -5) to find the highest scoring matches for
each pattern without over-penalizing for mismatches. (C) Fuzzy matches were exported in BED
format and uploaded to the NCBI Graphics panel for HBV reference sequence KR819180.1. We
observed a number of matches within the X transcript overlapping the core promoter/enhancer
I1 region (yellow) and found other clusters within the S and core transcripts, as well as a match
is downstream of the polyadenylation site (blue). These results suggest that TARDBP might



interact with HBV transcripts within the 3’ non-coding regions shared by all transcripts and
might interact with HBV RNA in the same region as the DNA binding site in the core
promoter/enhancer Il region.

Figure S7-S14. Full length blots used to generate main figures.



SUPPLEMENTAL TABLES AND FIGURES

Table S1. PCR primer sequences.

PCR primer

Name Sequence (5’ to 37)

LHALF GTTCTTTACACCTGGTTCACTGCCC
RHA2R GAGGCAGAGAGAAGGATAAGACCAG
LHA2F GAGGAACAGAGGGAAACTTTTCTCCTG
RHA3R CAGATCGACTACTAACAGCACACTACTTC
DDF GAAGATGGAAAGAAAGTCGATTCCTC
DDR GGCACCATAGGCATAATCTGGAG

purofF2 ACCACCAGGGCAAGGGTCTG

puroR1 AAGCCGAGCCGCTCGTAGAAG

blaF1 GCTGGCAACCTGACTTGTATCGTC
blaR1 CACTGTCCTTCACTATGGCTTTG

Table S2. PCR primer sets and product sizes.

PCR analysis of knock-in clones Genomic DNA

Forward primer Reverse primer product size (bp)
LHA2F RHA3R 2389 + 2188
LHA2F DDR 1444 + 1243
LHA2F puroR1 1053

LHA2F blaR1 860

DDF RHA3R 1106

puroF2 RHA3R 1466

blaF1 RHA3R 1453




Table S3. List of candidate proteins co-immunoprecipitated with TARDBP and identified
by mass spectrometry analysis.

| Accession | Description ECoverage | E# Proteins | Z# Unique Peptides | MW [kDa]

P02545 Prelamin-A/C 0S=Homo sapiens GN=LMNA PE=1 SV=1 - [LMNA_HUMAN] 63.86 4 43 741
POB727 Keratin, type I cytoskeletal 19 05=Homo sapiens GN=KRT13 PE=1 5V—4 - [K1C19_HUMAN] 63.50 14 18 441
POS767 Keratin, type II cytoskeletal 8 OS=Homo sapiens GN=KRT8 PE=1 SV=7 - [K2CB_HUMAN] 61.70 14 30 53.7
P52272 Heterogensous nuclear ribonuckeoprotein M O5=Homo sapiens GN=HNRNFM PE=1 SV=3 - [HNRPM_t 57.53 1] 35 77.5
Pierce Digestion Indicator 57.33 2 11 25.7
PEO709 Actin, cytoplasmic 1 O5=Homo sapiens GN=ACTE PE=1 SV=1 - [ACTE_HUMAN] 55.47 g9 3 417
Q9Y3B4 Splicing factor 3B subunit & OS=Homo sapiens GN=5F3B6 PE=1 S\V/=1 - [SF3B6_HUMAN] 53.60 3 4 146
P22626 Heterogeneous nuclear ribonucleoproteins A2/B1 0S=Homo sapiens GN=HNRNPA2B1 PE=1 SV=2 - [F 52.97 1 15 374
QsuUIve Frobable ATP-dependent RNA helicase DDX41 OS=Homo sapiens GN=DDX41 PE=1 SV=2 - [DDX41_t 5145 1] 26 69.8
PO4264 Keratin, type II cytoskeletal 1 OS=Homo sapiens GN=KRT1 PE=1 SV=6 - [K2C1_HUMAN] 49,38 3 25 66.0
P20700 Lamin-B1 O5=Homo sapiens GN=LMNBE1 PE=1 SV=2 - [LMNB1_HUMAN] 47.95 1] 25 66.4
Q15233 MNon-POU domain-containing octamer-binding protein 0S=Homo sapiens GN=NONO PE=1 S\V=4 - [NC 45.65 1 18 54.2
P17844 Probable ATP-dependent RNA helicase DDX5 OS=Homo sapiens GN=DDX5 PE=1 SV=1 - [DDX5_HUM 45.28 1] 17 69.1
P35527 Keratin, type I cytoskeletal 9 05—Homo sapiens GN—KRTS PE=1 5V=3 - [K1C3_HUMAN] .14 1 19 62.0
POS783 Keratin, type I cytoskeletal 18 05=Homo sapiens GN=KRT18 PE=1 5V=2 - [K1C18_HUMAN] 43.26 11 21 48.0
PO9651 Heterogeneous nuclear ribonuckeoprotein A1 OS=Homo sapiens GN=HNRNPAL PE=1 5V=5 - [ROAL_F 42,74 2 12, 38.7
PO7910 Heterogensous nuclear ribonuckeoproteins C1/C2 0S=Homo sapiens GN=HNRMNPC PE=1 SV=4 - [HNR. 4118 4 16 33.6
P&2805 Histone H4 OS=Homo sapiens GN=HIST1H4A PE=1 SV=2 - [H4_HUMAN] 40.78 1] 4 114
P22087 rRMA 2'-0-methyltransferase fibrillarin OS=Homo sapiens GN=FBL PE=1 SW=2 - [FBRL_HUMAN] 40.19 2 9 33.8
P55769 NHP2-like protein 1 OS=Homo sapiens GN=SNU13 PE=1 SV=3 - [NH2L1_HUMAN] 39.84 1] 3 14.2
POG748 Nucleophasmin 05=Homo sapiens GN=NPM1 PE=1 SW=2 - [NPM_HUMAN] 38.44 1 10 326
Q01082 Spectrin beta chain, non-erythrocytic 1 05=Homo sapiens GN=SPTBN1 PE=1 Sv=2 - [SPTB2_HUMAN 37.90 6 70 274.4
P31943 Heterogensous nuclear ribonuckeoprotein H 0S=Homo sapiens GN=HMNRNPH1 PE=1 SV=4 - [HNRH1_ 37.86 1] 4 43.2
P84103 Serinefarginine-rich splicing factor 3 0S=Homo sapiens GN=5RSF3 PE=1 SV=1 - [SRSF3_HUMAN] 37.80 1] 2| 19.3
Q03252 Lamin-B2 0S=Homo sapiens GN=LMNB2 PE=1 SV=4 - [LMNE2_HUMAN] 37.42 1] 17 69.9
PE2315 Small nuclear ribonucleoprotein Sm D2 O5=Homeo sapiens GN=SNRPD2 PE=1 SV=1 - [SMD2_HUMAN 37.29 1 4 13.5
POCG48 Polyubiquitin-C O5=Homo sapiens GN=UBC PE=1 5V=3 - [UBC_HUMAN] 36.79 4 2 77.0
Q07955 Serinefarginine-rich splicing factor 1 OS=Homo sapiens GN=5RSF1 PE=1 SV=2 - [SR5F1_HUMAN] 36.69 1] 9 27.7
P16403 Histene H1.2 0S=Homo sapiens GN=HIST1H1C PE=1 SV=2 - [H12_HUMAN] 36.15 4 9 214
PEOGE0 Myosin light polypeptide 6 O5=Homo sapiens GN=MYL5 PE=1 SV=2 - [MYL6_HUMAN] 35.796 2 5 16.9
Q13242 Serinefarginine-rich splicing factor  0S=Home sapiens GN=SRSF3 PE=1 SV=1 - [SRSF3_HUMAN] 35.75 1| 3 255
060814 Histone H2B type 1-K OS=Homo sapiens GN=HIST1H2BK PE=1 5V=3 - [H2B1K_HUMAN] 34.92 17 5 13.9
P25705 ATP synthase subunit alpha, mitochondrial 05=Home sapiens GN=ATPS5A1 PE=1 SV=1 - [ATPA_HUM, 34.90 1 14 59.7
PG8032 Actin, alpha cardiac musde 1 05=Homo sapiens GN=ACTC1 PE=1 SV=1 - [ACTC_HUMAN] 34.75 6 1 2.0
PE4090 Enhancer of rudimentary homolog OS=Homo sapiens GN=ERH PE=1 5v=1 - [ERH_HUMAN] 34.62 1] 3 12.3
Q9NWEBE Arginine and glutamate-rich protein 1 0S=Homo sapiens GN=ARGLU1 PE=1 SV=1 - [ARGL1_HUMAN] 34.43 1] 9 33.2
Q13148 TAR DNA-binding protein 43 OS=Homo sapiens GN=TARDBP PE=1 S\/=1 - [TADEP_HUMAN] 34.30 2 14 447
Q13813 Spectrin alpha chain, non-erythrocytic 1 0S=Home sapiens GN=SPTAN1 PE=1 SV=3 - [SPTN1_HUMA| 34.14 1| 59 284.4
Q92641 Probable ATP-dependent RNA helicase DDX17 OS=Homo sapiens GN=DDX17 PE=1 SV=2 - [DDX17_t 34.02 1] 14 80.2
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Heterogensous nuclear ribonucleoprotein H2 0S=Homo sapiens GN=HNRNPH2 PE=1 SW=1 - [HNRHZ, 33.63 1| 4 49.2
605 ribosomal protein L10a OS=Homo sapiens GN=RPL10A PE=1 SV=2 - [RL10A_HUMAN] 3318 1 3 24.8
THO complex subunit 4 0S=Homo sapiens GN=ALYREF PE=1 SV=3 - [THOC4_HUMAN] 33.07 1| 6 26.9
Heterogeneous nuclear ribonucleoprotein K 0S=Homo sapiens GN=HNRNPK PE=1 SV=1 - [HNRPK_HI 33.05 1 14 50.9
Lamina-associated polypeptide 2, isoforms beta/gamma OS=Homo sapiens GN=TMPO PE=1 V=2 - [ 33.04 2 9 50.6
Poly [ADP-ribose] polymerase 1 O5—Homo sapiens GN=PARP1 PE=1 5V=4 - [PARP1_HUMAN] 33.04 1 20 113.0
Myosin-9 OS=Homo sapiens GN=MYH9 PE=1 SV=4 - [MYH3_HUMAN] 3291 2 42 2264
Serinefarginine-rich splicing factor 7 0S=Homo sapiens GN=SRSF7 PE=1 SV=1 - [SRSF7_HUMAN] 3235 1 5 27.4
Heat shock cognate 71 kDa protein OS=Homo sapiens GN=HSPAB PE=1 SV=1 - [HSP7C_HUMAN] 32.20 [ 13 70.9
Splicing factor, proline- and glutamine-rich 0S=Homo sapiens GN=SFPQ PE=1 SV=2 - [SFPQ_HUMAN 3197 1 20 76.1
Heterogensous nuclear ribonucleoprotein A0 OS=Homo sapiens GN=HNRNPAO PE=1 SV=1 - [ROAO_F 31.80 1 4 30.8
Small nuclear ribonuclecprotein Sm D3 O5=Homo sapiens GN=SNRPD3 PE=1 5V=1 - [SMD3_HUMAN’ 31..75 i | 3 13.9
405 ribosomal protein 519 OS=Homo sapiens GN=RPS19 PE=1 SV=2 - [R519_HUMAN] 3172 1] 3 16.1
Poly(U}-binding-splicing factor PUFS0 OS=Homo sapiens GN=PUFG0 PE=1 SV=1 - [PUFG0_HUMAN] 31.66 1 14 59.8
Histene H1.0 OS=Homo sapiens GN=H1F0) PE=1 Sv=3 - [H10_HUMAN] 3144 1 4 20.9
Heterogensous nuclear ribonudleoprotein A3 OS=Homo sapiens GN=HNRNPA3 PE=1 SW'=2 - [ROA3_F 3L.22 3 13 39.6
405 ribasomal protein 54, X isoform OS=Homeo sapiens GN=RPS4X PE=1 SV=2 - [RS4X_HUMAN] 3118 2 5 29.6
Heterogensous nuclear ribonudleoprotein R O5=Homo sapiens GN=HNRNFR PE=1 SV=1 - [HNRPR_HI 30.81 i | ] 70.9
Heterogensous nuclear ribonucleoprotein L 0S=Homo sapiens GN=HNRNPL PE=1 SV=2 - [HNRPL_HL 30.73 1| 12| 641
Cilia- and flagella-associated protein 20 O5=Homo sapiens GN=CFAP20 PE=1 5V=1 - [CFA20_HUMAN 30.57 i | 2 22.8
Serine/arginine-rich splicing factor 2 OS=Homo sapiens GN=SRSF2 PE=1 SV=4 - [SRSF2_HUMAN] 30.32 2 7 25.5
Nudeolar RNA helicase 2 0S=Homo sapiens GN=DDX21 PE=1 5V=5 - [DDX21_HUMAN] 3027 2 15 87.3
605 ribosomal protein L12 OS=Homo sapiens GN=RPL12 PE=1 SV=1 - [RL12_HUMAN] 29.70 1 3 17.8
RNA-binding motif protein, X chromosome 05=Homo sapiens GN=RBMX PE=1 5v=3 - [RBMX_HUMAP 29.67 4 ] 42.3
DMA topoisomerase 1 0S=Homo sapiens GN=TOP1 PE=1 SV=2 - [TOP1_HUMAN] 2041 2 14 90.7
405 ribosomal protein 514 0S=Homo sapiens GN=RPS14 PE=1 5V=3 - [R514_HUMAN] 29.14 1 3 16.3
Keratin, type I cytoskeletal 10 O5=Homo sapiens GN=KRT10 PE=1 SV=6 - [K1C10_HUMAN] 2911 12 8 58.8
ADP[ATP translocase 2 O5=Homo sapiens GN=SLC25A5 PE=1 SV=7 - [ADT2_HUMAN] 28.86 2 2 32.8
Ras-related protein Rab-14 0S=Homo sapiens GN=RAB1A PE=1 SV=3 - [RAB1A_HUMAN] 28.78 24 5 22.7
Histone deacetylase complex subunit SAP18 O5=Homo sapiens GN=5AP18 PE=1 Sv=1 - [SAP18_HUNM 28.76 i | 4 17.5
405 ribosomal protein S3a OS=Homo sapiens GN=RPS3A PE=1 SV=2 - [RS3A_HUMAN] 28.03 1 4 29.9
Microfibrillar-associated protein 1 0S=Homo sapiens GN=MFAP1 PE=1 SV=2 - [MFAP1_HUMAN] 27.79 i | 4 51.9
RNA-binding protein Raly O5—Homo sapiens GN=RALY PE=1 SV=1 - [RALY_HUMAN] 27.78 1 ) 324
ATP synthase subunit O, mitochendrial 05=Homo sapiens GN=ATPS0 PE=1 SV=1 - [ATPO_HUMAN] 27.23 i | 4 23.3
ATP-dependent RMNA helicase A OS=Homo sapiens GN=DHX9 PE=1 5V=4 - [DHX3_HUMAN] 27.09 3 27 140.9
405 ribosomal protein 518 OS=Homo sapiens GN=RPS13 PE=1 5V=3 - [R518_HUMAN] 26.97 1 3 17.7
Heterogensous nuclear ribonucleoprotein DO OS=Homo sapiens GN=HNRNPD PE=1 SV=1 - [HNRFD_ 26.48 2 5 38.4
78 kDa glucose-regulated protein OS=Homo sapiens GN=HSPAS PE=1 SV=2 - [GRPT8_HUMAN] 26.30 i | 8 72.3]
Splicing factor 3A subunit 1 OS5=Homo sapiens GN=SF3A1 PE=1 SW=1 - [SF3A1_HUMAN] 26.10 3 14 88.8
Poly(rC)-binding protein 1 OS=Homo sapiens GN=PCBP1 PE=1 SV=2 - [PCBP1_HUMAN] 25.84 3 7 37.5
405 ribosomal protein 510 O5=Homo sapiens GN=RPS10 PE=1 SV=1 - [RS10_HUMAN] 2545 2 2| 18.9
Transcription factor A, mitochondrial 0S=Homo sapiens GN=TFAM PE=1 SV=1 - [TFAM_HUMAN] 25.20 1 4 29.1
Alpha-actinin-4 0S=Homo sapiens GN=ACTN4 PE=1 SV=2 - [ACTN4_HUMAN] 25.03 4 15 104.8
Putative small nuclear ribonucleoprotein G-like protein 15 0S=Homo sapiens GN=5SNRPGP15 PE=5 SV 25.00 2 2| 8.5
X-ray repair cross-complementing protein 6 05=Homo sapiens GN=XRCCE PE=1 SV=2 - [XRCCE_HUM 24.96 1 9 69.8
Interleukin enhancer-binding factor 3 05=Homo sapiens GN=ILF3 PE=1 SV=3 - [ILF3_HUMAN] 24.72 2 14 95.3
ADP/ATP translocase 3 O5=Homeo sapiens GN=5LC25A6 PE=1 SV=4 - [ADT3_HUMAN] 24.16 3 1 32.8
Guanine nucleotide-binding protein G(I)/G(5)/G(T) subunit beta-1 05=Homo sapiens GN=GNE1 PE=1 23.53 16 6 37.4
Signal recognition particle 14 kDa protein 0S=Homo sapiens GN=SRP14 PE=1 SV=2 - [SRP14_HUMA 2353 1 3 14.6
Villin-1 0S=Homo sapiens GN=VIL1 PE=1 SV=4 - [VILI_HUMAN] 2346 2 15 926
ATP synthase subunit g, mitochondrial 0S=Home sapiens GN=ATPSL PE=1 SV=3 - [ATPSL_HUMAN] 23.30 1 1 11.4
Vesicle-associated membrane protein-associated protein A 0S=Homo sapiens GN=VAPA PE=1 5V=3 - 23.29 1 1 27.9
Matrin-3 0S=Homo sapiens GN=MATR3 PE=1 SV=2 - [MATR3_HUMAN] 23.26 3 13 4.6
Signal recognition particle 9 kDa protein OS=Homo sapiens GN=5RP2 PE=1 SW=2 - [SRP0OS_HUMAN] 23.26 1 1 10.1
GTP-binding nuclear protein Ran 05=Homo sapiens GN=RAN PE=1 SV=3 - [RAN_HUMAN] 23.15 1 4 24.4
Interleukin enhancer-binding factor 2 05=Homo sapiens GN=ILF2 PE=1 SV=2 - [ILF2_HUMAN] 23.08 1 6 43.0
Splicing factor 36 subunit 2 OS=Homo sapiens GN=5F3B2 PE=1 SV=2 - [SF362_HUMAN] 22.68 4 11 100.2
Cleavage and polyadenylation specificity factor subunit 5 0S=Homao sapiens GN=NUDT21 PE=1 5V=1 22.47 1 5 26.2
Regulator of chromosome condensation OS=Homo sapiens GN=RCC1 PE=1 SV=1 - [RCC1_HUMAN] 22.09 1 5 449
Splicing factor 3B subunit 1 OS=Homo sapiens GN=5F3B1 PE=1 S¥=3 - [SF3B1_HUMAN] 22.09 1 22 145.7
Thyroid hormone receptor-associated protein 3 0S=Homo sapiens GN=THRAP3 PE=1 Sv=2 - [TR150, 22.09 5i 16 108.6
Nuclealar and coiled-body phosphoprotein 1 0S=Homo sapiens GN=NOLC1 PE=1 SV=2 - [NOLCL_HU 21.32 1 10 73.6
Trifunctional enzyme subunit beta, mitochondrial 0S=Homo sapiens GN=HADHB PE=1 S\/=3 - [ECHB_ 2131 1 9 51.3
Activated RNA polymerase II transcriptional coactivator p15 OS=Homo sapiens GN=SUB1 PE=1 SV=3 21.26 1 3 14.4
Keratin, type II cytoskeletal 2 epidermal OS=Homo sapiens GN=KRT2 PE=1 SV=2 - [K22E_HUMAN] 21.13 8 6 65.4
Mitotic checkpoint protein BUB3 OS=Homo sapiens GN=BUB3 PE=1 SV=1 - [BUB3_HUMAN] 21.04 1 4 37.1
Beta-actin-like protein 2 0S=Homo sapiens GN=ACTBL2 PE=1 SV=2 - [ACTBL_HUMAN] 21.01 3 1 42.0
RMA-binding protein 25 O5=Homo sapiens GN=RBM25 PE=1 SvV=3 - [REM25_HUMAN] 21.00 1 13 100.1
405 ribosomal protein S5 0S=Homo sapiens GN=RPS5 PE=1 SV=4 - [RS5_HUMAN] 20.59 1 2| 22.9
Nudleolar protein 56 0S=Homeo sapiens GN=NOP56 PE=1 SV=4 - [NOP56_HUMAN] 20.03 1 8 66.0
U2 small nuclear ribonuclecprotein B” 0S=Homo sapiens GN=5NRPBZ PE=1 SW=1 - [RU2E_HUMAN] 20.00 2 3 25.5
ATP synthase F(0) complex subunit B1, mitochondrial 0S=Homo sapiens GN=ATP5F1 PE=1 SW=2 - [ 19.92 1 4 28.9
Heterogeneous nuclear ribonucdleoprotein U OS=Homao sapiens GN=HNRNPU PE=1 SV=6 - [HNRPU_H 19.76 1 14 90.5
Translocon-associated protein subunit delta 05=Homo sapiens GN=55R4 PE=1 SV=1 - [SSRD_HUMA! 19.65 1 3 19.0
Splicing factor UZAF 35 kDa subunit O5=Homo sapiens GN=U2AF1 PE=1 SV=3 - [U2AF1_HUMAN] 19.58 2| 4 279
Casein kinase II subunit beta 05=Homo sapiens GN=CSNK2E PE=1 SV=1 - [CSK2B_HUMAN] 19.53 1 2| 24.9
Ras-related C3 botulinum toxin substrate 1 OS=Homo sapiens GN=RAC1 PE=1 SV=1 - [RAC1_HUMAN 19.37 3 1 214
Heterogeneous nuclear ribonucdleoprotein D-like OS=Homo sapiens GN=HNRNPDL PE=1 SV=3 - [HNR 19.05 8 7| 46.4
Tropomyosin alpha-3 chain OS=Homo sapiens GN=TPM3 PE=1 SV=2 - [TPM3_HUMAN] 18.95 4 2 329
Heterogensous nuclear ribonucleoprotein F OS=Homo sapiens GN=HNRNPF PE=1 SV=3 - [HNRPF_HL 18.55 1 5 45.6
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FACT complex subunit SSRP1 0S=Homo sapiens GN=SSRP1 PE=1 SV=1 - [SSRP1_HUMAN] 18.48 1 9 B1.0
Mucleolin OS=Homo sapiens GN=NCL PE=1 5V=3 - [NUCL_HUMAN] 18.31 2 11 76.6
Dipeptidyl peptidase 4 0S=Homo sapiens GN=DPP4 PE=1 SV=2 - [DFP4_HUMAN] 18.15 i | 9 88.2
Splicing factor 45 OS=Home sapiens GN=RBM17 PE=1 SW=1 - [SPF45_HUMAN] 17.96 1 5 449
Trifunctional enzyme subunit alpha, mitochondrial 05=Homo sapiens GN=HADHA PE=1 SV=2 - [ECH/ 17.82 1 9 82.9
Sering/arginine-rich splicing factor 6 0S=Homao sapiens GN=SRSF6 PE=1 SV=2 - [SRSF6_HUMAN] 17.73 1 3 39.6
ATP synthase subunit beta, mitochondrial 05=Homo sapiens GN=ATPSE PE=1 SV=3 - [ATPB_HUMAN 17.58 1 7| 56.5
Splicing factor 34 subunit 3 OS=Homo sapiens GN=SF3A3 PE=1 SV=1 - [SF3A3_HUMAN] 17.37 | 4 58.8
KH domain-containing, RNA-binding, signal transduction-associated protein 1 0S=Homo sapiens GN=} 17.16 3 3 48.2
605 ribosomal protein L18 OS=Homo sapiens GN=RPL18 PE=1 SV=2 - [RL18_HUMAN] 17.02 1 2| 21.6
Pre-mRMA-processing factor 6 OS=Homo sapiens GN=PRPFE PE=1 SV=1 - [PRPE_HUMAN] 17.00 1 10 106.9
60 kDa heat shock protein, mitochondrial 05=Homo sapiens GN=HSPD1 PE=1 SV=2 - [CH&0_HUMAN 16.93 i | 4 61.0
Splicing factor 3B subunit 3 OS=Homo sapiens GN=SF3B3 PE=1 SV=4 - [SF3B3_HUMAN] 16.68 3 14 135.5/
116 kDa US small nudear ribonudleoprotein component 05=Homo sapiens GN=EFTUD2 PE=1 SV=1 - 16.67 1 11 109.4
Pinin OS=Homo sapiens GN=PNN PE=1 SV=4 - [PININ_HUMAN] 16.60 1 8 Bl.6
Heterogeneous nuclear ribonudleoprotein § 05=Home sapiens GN=SYNCRIP PE=1 5V=2 - [HNRPQ + 16.37 1 3 £9.6
X-ray repair cross-complementing protein 5 05=Homo sapiens GN=XRCC5 PE=1 5V=3 - [XRCC5_HUM 16.12 2| 8 82.7
Putative pre-mRMNA-splicing factor ATP-dependent RNA helicase DHX15 O5=Homeo sapiens GN=DHX1% 16.10 1| 11 90.9
Transformer-2 protein homolog alpha OS=Homo sapiens GN=TRA2A PE=1 SV=1 - [TRAZA_HUMAN] 15.96 1 4 327
ELAV-like protein 1 OS=Hemo sapiens GN=ELAVL1 PE=1 SV=2 - [ELAV1_HUMAN] 15.95 1 4 36.1
Pre-mRMNA-processing-splicing factor 8 0S=Home sapiens GN=PRPF8 PE=1 SV=2 - [PRPS_HUMAN] 15.93 1 21 273.4
RMNA-binding protein with serine-rich domain 1 O5=Homo sapiens GN=RNPS1 PE=1 SV=1 - [RNPS1_H 15.74 | 2 3.2
CD59 glycoprotein O5=Hamo sapiens GN=CD58 PE=1 SV=1 - [CD58_HUMAN] 15.63 1 1 14.2
Actin-like protein 64 OS=Home sapiens GN=ACTLEA PE=1 SV=1 - [ACL6A_HUMAN] 15.62 2 5 47.4
Protein DEK OS=Homo sapiens GN=DEK PE=1 SV=1 - [DEK_HUMAN] 15.47 1 3 426
Prohibitin 0S=Homo sapiens GN=PHB PE=1 5V=1 - [PHE_HUMAN] 15.44 1 4 25.8
405 ribosomal protein 513 0S=Homo sapiens GN=RPS13 PE=1 SV=2 - [RS13_HUMAN] 15.23 1 2 17.2
Bel-2-assodiated transcription factor 1 O5=Home sapiens GN=BCLAF1 PE=1 SV=2 - [BCLF1_HUMAN] 15.22 1 9 106.1
Elongation factor 1-alpha 1 OS=Homo sapiens GN=EEF1A1 PE=1 SV=1 - [EF1A1_HUMAN] 15.15 3 & 50.1
Sodium/potassium-transporting ATPase subunit alpha-1 05=Homo sapiens GN=ATP1A1 PE=1 SV=1 - 15.05 5 9 112.8
High mobility group protein HMG-I/HMG-Y OS=Homo sapiens GN=HMGA1 PE=1 SV=3 - [HMGAL_HUI 14.95 i | il 11.7
605 acidic ribosomal protein P1 OS=Homo sapiens GN=RPLP1 PE=1 SV=1 - [RLA1_HUMAN] 14.91 2 1 11.5
Tuftelin-interacting protein 11 0S=Homo sapiens GN=TFIP11 PE=1 SV=1 - [TFP11_HUMAN] 14.81 1 6 96.8
Chromobox protein homeolog 3 0S=Homo sapiens GN=CBX3 PE=1 SW=4 - [CBX3_HUMAN] 14.75 1 1 20.8
Tubulin alpha-1B chain 05=Homo sapiens GN=TUBA1BE PE=1 SV=1 - [TBA1E_HUMAN] 14.63 7 3 50.1
U2 small nuclear ribonuclecprotein A" OS=Homo sapiens GN=5NRPAL PE=1 SV=2 - [RU2ZA_HUMAN] 14.51 | 3 28.4
Eukaryotic initiation factor 4A-II1 0S=Homo sapiens GN=EIF4A3 PE=1 SW=4 - [IF4A3_HUMAN] 14.36 1 2 46.8
Dolichyl-diphosphooligosaccharide—protein glycosyliransferase subunit 1 05=Homo sapiens GN=RPN1 14.33 i | 9 68.5
405 ribosomal protein S29 0S=Homo sapiens GN=RPS29 PE=1 SV=2 - [RS29_HUMAN] 14.29 1 1 6.7
Spliceosome RNA helicase DDX398 OS=Homo sapiens GN=DDX398 PE=1 5V=1 - [DX3%5_HUMAN] 14.25 2 3 48.0
Transformer-2 protein homolog beta 0S=Homo sapiens GN=TRA2B PE=1 SV=1 - [TRAZB_HUMAN] 14.24 1 3 336
FACT complex subunit SPT16 OS=Homo sapiens GN=SUPT16H PE=1 SV=1 - [SP16H_HUMAN] 14.23 1 9 119.8
Nucleolar protein 58 05=Homao sapiens GN=NOP58 PE=1 SW=1 - [NOP58_HUMAN] 14.18 1 4 59.5
Histone H3.3C 0S=Homo sapiens GN=H3F3C PE=1 SV=3 - [H3C_HUMAN] 14.07 5 1 15.2
SWI/SNF-related matrix-associated actin-dependent regulator of chromatin subfamily & member 5 05: 14.07 1 5 121.8
U5 small nudlear ribonuclesprotein 200 kDa helicase 0S=Homo sapiens GN=SNRNP200 PE=1 SV=2 - 14.00 1 27 244.4
RMA-binding protein FUS OS=Homo sapiens GN=FUS PE=1 SV=1 - [FUS_HUMAN] 13.88 2 7 53.4
Immunoglobulin kappa variable 1D-13 OS=Homo sapiens GN=IGKV1D-13 PE=3 SVW=1 - [KVD13_HUM 13.68 1 1| 12.6
Myosin-10 0S=Homo sapiens GN=MYHL0 PE=1 SV=3 - [MYH10_HUMAN] 13.61 1 8 2289
605 ribosomal protein L23 O5=Homo sapiens GN=RPL23 PE=1 SV=1 - [RL23_HUMAN] 13.57 1 2 14.9
Polypyrimidine tract-binding protein 1 0S=Homo sapiens GN=PTBP1 PE=1 SV=1 - [FTEP1_HUMAN] 13.56 5 7 57.2
Nucleolar transcription factor 1 0S=Homo sapiens GN=UBTF PE=1 SV=1 - [UBF1_HUMAN] 13.48 1 2 89.4
Cell division cycle 5-like protein 0S=Homo sapiens GN=CDC5L PE=1 SV=2 - [CDC5L_HUMAN] 13.47 1 7 92.2
Splicing factor U2AF 65 kDa subunit 0S=Homo sapiens GN=U2AF2 PE=1 SvV=4 - [U2AF2_HUMAN] 13.47 7 3 53.5
Heat shock protein HSP 90-beta OS=Homo sapiens GN=HSPI0AB1 PE=1 SV=4 - [HS90B_HUMAN] 13.40 8 8 83.2
Casein kinase II subunit alpha 0S=Homo sapiens GN=CSNK2A1 PE=1 SW=1 - [C5K21_HUMAN] 13.30 4 2 45.1
Heterogeneous nuclear ribonudeoprotein H3 OS=Homo sapiens GN=HNRNPH3 PE=1 SV=2 - [HNRH3 13.29 1 1| 36.9
Guanine nuclestide-binding protein G(k) subunit alpha 0S=Homo sapiens GN=GNAI3 PE=1 SV=3 - [G 13.28 11 1] 40.5
Histone H1.5 OS=Homo sapiens GN=HIST1H1B PE=1 SV=3 - [H15_HUMAN] 13.27 1 1] 226
Serinefarginine-rich splicing factor 4 0S=Homo sapiens GN=SRSF4 PE=1 SV=2 - [SRSF4_HUMAN] 13.16 1 3 56.6
Cytochrome b-c1 complex subunit 1, mitochondrial 05=Homo sapiens GN=UQCRC1 PE=1 V=3 - [QC 13.13 1 3 52.6
Prohibitin-2 0S=Hemo sapiens GN=PHB2 PE=1 SV=2 - [PHEZ_HUMAN] 13.04 1 2 33.3
Small nuclear ribonucdleoprotein E 0S=Homo sapiens GN=SNRPE PE=1 S\V=1 - [RUXE_HUMAN] 13.04 1 1] 10.8
NADH dehydrogenase [ubiguinone] 1 beta subcomplex subunit 10 OS=Homao sapiens GN=NDUFB10 P 12.79 1 2 20.8
Transmembrane emp24 domain-centaining protein 10 OS=Homo sapiens GN=TMED10 PE=1 V=2 - [ 12.79 1 1 25.0
Retinitis pigmentosa 9 protein O5=Homo sapiens GN=RP3 PE=1 SV=2 - [RP9_HUMAN] 12.67 1 2 26.1
Tubulin beta chain 05=Homo sapiens GN=TUBB PE=1 SV=2 - [TBB5_HUMAN] 12.61 4 2 49.6
U1 small nudlear ribenuclesprotein 70 kDa OS=Homo sapiens GN=SNRNP70 PE=1 5V=2 - [RUL7_HUM 12,59 1 4 51.5
RNA-binding protein 39 0S=Homo sapiens GN=RBM39 PE=1 SV=2 - [REM39_HUMAN] 12.45 1 5 59.3
Myosin regulatory light chain 12A OS=Homo sapiens GN=MYL12A PE=1 SV=2 - [ML12A_HUMAN] 12.28 2 2| 19.8
Mitechondrial carrier homalog 2 OS=Homo sapiens GN=MTCH2 PE=1 SVW=1 - [MTCH2_HUMAN] 1221 1 2 333
5'-3" exoribonuclease 2 O5=Homo sapiens GN=XRN2 PE=1 SV=1 - [XRN2_HUMAN] 1221 1 4 108.5
Cytoskeleton-associated protein 4 OS=Homo sapiens GN=CKAP4 PE=1 SV=2 - [CKAP4_HUMAN] 12.13 1 3 66.0
Clathrin heavy chain 1 0S=Homo sapiens GN=CLTC PE=1 SV=5 - [CLH1_HUMAN] 12,12 2 12| 191.5
Exosome component 10 OS=Homo sapiens GN=EX0SC10 PE=1 SV=2 - [EXOSX_HUMAN] 12.09 1 7| 100.8
ATP synthase subunit gamma, mitochondrial 0S5=Homo sapiens GN=ATP5C1 PE=1 SV=1 - [ATPG_HU 12.08 1 1| 33.0
Ribosomal RMA processing protein 36 homolog 0S=Home sapiens GN=RRP36 PE=1 SV=1 - [RRP36_F 11.57 1 2 29.8
Serine/threonine-protein phosphatase PP1-beta catalytic subunit OS=Homo sapiens GN=PPP1CB PE=1 11.93 3 3 37.2
Keratin, type I cytoskeletal 14 05=Homo sapiens GN=KRT14 PE=1 Sv=4 - [K1C14_HUMAN] 11.86 14 1] 515
Pre-mRNA-processing factor 40 homolog A O5=Homo sapiens GN=PRPF40A PE=1 SV=2 - [PR40A_HU 11.70 i 8 108.7
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405 ribosomal protein 516 0S=Homo sapiens GN=RP516 PE=1 SV=2 - [RS516_HUMAN] 11.64 1 2 16.4
Ras-related protein Rab-14 0S=Homo sapiens GN=RAB14 PE=1 SV=4 - [RAB14_HUMAN] 11.63 16 1 2389
Corepressor interacting with RBPJ 1 0S=Homo sapiens GN=CIR1 PE=1 SV=1 - [CIR1_HUMAN] 11.56 1 3 52.3
Voltage-dependent anion-selective channel protein 2 05=Homo sapiens GN=VDACZ PE=1 5V=2 - [VD 11.22 2 1 315
Solute carrier family 2, facilitated glucose transporter member 1 05=Homo sapiens GN=5SLC2A1 PE=1 11.18 1 4 54.0
RuvB-like 1 OS=Homo sapiens GN=RUVBL1 PE=1 S¥=1 - [RUVB1_HUMAN] 11.18 1 4 50.2
Guanine nucleotide-binding protein G(i) subunit alpha-2 0S=Homo sapiens GN=GNAI2 PE=1 SV=3 - [ 10.99 11 1 40.4
LIM domain only protein 7 0S=Home sapiens GN=LMO7 PE=1 5V=3 - [LMO7_HUMAN] 10.99 1 10 192.6
Small nuclear ribonudeoprotein Sm D1 OS=Homo sapiens GN=SNRPD1 PE=1 SV=1 - [SMD1_HUMAN] 10.92 1 1 133
Coronin-1C 0S=Homo sapiens GN=CORO1C PE=1 SV=1 - [COR1C_HUMAN] 10.76 3 3 53.2
Vesidle-associated membrane protein-associated protein B/C OS=Homo sapiens GN=VAPB PE=1 SV== 10.70 1 1 27.2
Serinefarginine-rich splicing factor 5 0S=Homo sapiens GN=SRSF5 PE=1 SV=1 - [SRSF5_HUMAN] 10.66 1 1 31.2
Histone deacetylase 1 OS=Homo sapiens GN=HDAC1 PE=1 SV=1 - [HDAC1_HUMAN] 10.58 2 2 55.1
Double-stranded RNA-specific adenosine deaminase O5=Homo sapiens GN=ADAR PE=1 SV=4 - [DSRs 10.52 1 El 136.0
Nudeolar complex protein 2 homolog 0S5=Homo sapiens GN=NOCZL PE=1 SV=4 - [NOCZL_HUMAN] 10.28 i 4 84.9
Nuclear pore complex protein Nup33 0S=Homo sapiens GN=NUP33 PE=1 SV=2 - [NUP33_HUMAN] 10.26 1 3 93.4
Polymerase delta-interacting protein 3 0S=Homo sapiens GN=POLDIP3 PE=1 S5V=2 - [PDIP3_HUMAN 10.21 1 2| 46.1
DNA-dependent protein kinase catalytic subunit OS=Homo sapiens GN=PRKDC PE=1 SV=3 - [PRKDC_ 10.17 2 30 468.8
605 ribosomal protein L22 OS=Homeo sapiens GN=RPL22 PE=1 5V=2 - [RL2Z_HUMAN] 10.16 1 1 14.8
Uncharacterized protein CSNK1G2-A51 0S=Homo sapiens GN=CSNK1G2-AS51 PE=2 SV=2 - [CNAS1_H 10.14 1 1 16.1
Guanine nucleotide-binding protein subunit beta-2-like 1 0S=Homo sapiens GN=GNB2L1 PE=1 SV=3 10.09 1 2 35.1
Apoptotic chromatin condensation inducer in the nucleus 05=Homo sapiens GN=ACIN1 PE=1 SV=2 - 10.07 1 10 151.8
605 ribosomal protein L38 OS=Homo sapiens GN=RPL38 PE=1 5V=2 - [RL38_HUMAN] 10.00 1 1 8.2
Protein RRPS homolog OS=Homo sapiens GN=PDCD11 PE=1 SV=3 - [RRP5_HUMAN] 9.99 1 14 208.6
Tubulin beta-4A chain 0S=Homo sapiens GN=TUBB4A PE=1 SV=2 - [TBB4A_HUMAN] 8991 3 1 496
Voltage-dependent anion-selective channel protein 1 05=Homo sapiens GN=VDAC1 PE=1 SV=2 - [VD 9.89 2 2| 30.8
PAX3- and PAX7-binding protein 1 OS=Homo sapiens GN=PAXBP1 PE=1 SV=2 - [PAXB1_HUMAN] 9.71 1 5 104.7
Phosphate carrier protein, mitochondrial 05=Homo sapiens GN=SLC25A3 PE=1 SV=2 - [MPCP_HUMA 9.67 1 3| 40.1
DNA ligase 3 OS=Homo sapiens GN=LIG3 PE=1 SV=2 - [DNLI3_HUMAN] 9.61 1 5 112.8
Cleavage and polyadenylation specificity factor subunit 7 OS=Homeo sapiens GN=CPSF7 PE=1 SV=1 - 9.55 1 4 52.0
405 ribosomal protein 527 0S=Homo sapiens GN=RPS27 PE=1 SV'=3 - [RS27_HUMAN] 952 2 1 Q.5
Nucleolar GTP-binding protein 1 OS=Homo sapiens GN=GTPBP4 PE=1 5V=3 - [NOG1_HUMAN] 9.45 1 3 73.9
Pre-mRNA-splicing factor SPF27 OS=Homo sapiens GN=BCAS2 PE=1 SV=1 - [SPF27_HUMAN] 9.33 1 2 26.1
Small nuclear ribonudeoprotein F 0S=Homo sapiens GN=SNRPF PE=1 SV=1 - [RUXF_HUMAN] 9.30 1 1 9.7
Scaffold attachment factor B2 0S=Homo sapiens GN=5AFB2 PE=1 S5V=1 - [SAFB2_HUMAN] 9.23 7 2 107.4
Complement component 1 Q subcomponent-binding protein, mitochondrial 0S=Homo sapiens GN=C1i 9.22 1 1 313
Pescadillo homolog OS=Home sapiens GN=PES1 PE=1 SV=1 - [PESC_HUMAN] 9.18 1 3 68.0
Scaffold attachment factor B1 0S=Homo sapiens GN=SAFB PE=1 SV=4 - [SAFB1_HUMAN] 9.18 7 1 102.6
Spliceosome-assodiated protein CWC15 homolog 0S=Homo sapiens GN=CWC15 PE=1 SV=2 - [CWC1! 9.17 1 1 26.6
Kinesin-like protein KIF20A OS=Homo sapiens GN=KIF20A PE=1 S5V=1 - [KI20A_HUMAN] 8.99 13 5 100.2
605 ribosomal protein L11 O5=Home sapiens GN=RPL11 PE=1 SV=2 - [RL11_HUMAN] 8.99 1 1 20.2
Probable global transcription activator SNF2L1 OS=Homo sapiens GN=SMARCAL PE=1 SV=2 - [SMCA] 8.92 i 1 122.5
Unconventional myosin-Ib O5=Homo sapiens GN=MYO1B PE=1 SW=3 - [MYO15_HUMAN] 8.89 2 5 131.9
Keratin, type II cytoskeletal 5 05=Homo sapiens GN=KRTS PE=1 SV=3 - [K2C5_HUMAN] 8.81 8 1 62.3
US small nuclear ribonuclecprotein 40 kDa protein 0S=Homo sapiens GN=SNRNP40 PE=1 SV=1 - [SN 8.68 5 2 39.3
SNW domain-containing protein 1 05=Homo sapiens GN=SNW1 PE=1 SV=1 - [SNW1_HUMAN] 8.58 1 3 61.5
Pre-mRNA-processing factor 19 OS=Homo sapiens GN=PRPF19 PE=1 SV=1 - [PRP19_HUMAN] 8.53 1 3 35.1
Calnexin 05=Homo sapiens GN=CANX PE=1 SV=2 - [CALX_HUMAN] 8.45 1 4 67.5
U4/Ué small nuclear ribonucleoprotein Prp4 O5=Homo sapiens GN=FRPF4 PE=1 SV=2 - [PRP4_HUMA 8.43 5 1 58.4
Paraspeckle component 1 OS=Homo sapiens GN=PSPCL PE=1 SW=1 - [PSPC1_HUMAN] a4 1 1 58.7
ATP synthase subunit delta, mitochondrial 0S=Homo sapiens GN=ATP5D PE=1 SV=2 - [ATPD_HUMAI 8.33 1 1 17.5
Splicing factor 34 subunit 2 0S=Homo sapiens GN=5F3A2 PE=1 SV=2 - [SF3A2_HUMAN] 8.19 1 3 49.2
U3 small nucleolar ribonucleoprotein protsin IMP3 O5=Homeo sapiens GN=IMP3 PE=1 SV=1 - [IMP3_+ 8.15 1 1 21.8
Transcription intermediary factor 1-beta 0S=Homo sapiens GN=TRIM28 PE=1 SV=5 - [TIF1B_HUMAN 8.02 2 4 88.5
Protein Red OS=Homo sapiens GN=IK PE=1 SV=3 - [RED_HUMAN] 7.90 1 2 65.6
Peptidyl-prolyl cis-trans isomerase B OS=Homo sapiens GN=PPIB PE=1 SV=2 - [PPIB_HUMAN] 7.87 1 1 23.7]
Superkiller viralicidic activity 2-like 2 OS=Homo sapiens GN=SKIV2L2 PE=1 SV=3 - [SKZL2_HUMAN] 7.87 1 5 117.7
Myb-binding protein 1A 05=Homa sapiens GN=MYBBP1A PE=1 SV=2 - [MBE1A_HUMAN] 7.61 1 5 148.8
X antigen family member 1 OS=Homo sapiens GN=XAGELA PE=2 5V=3 - [XAGE1_HUMAN] 7.41 2 1 9.1
Putative RNA-binding protein Luc7-like 2 OS=Homo sapiens GN=LUC712 PE=1 SV=2 - [LC7L2_HUMAN 7.40 2 2| 46.5
DMA-directed RNA polymerases I, II, and III subunit RPAEC3 O5=Homo sapiens GN=POLR2ZH PE=15 7.33 i 1 17.1
ATP-dependent RNA helicase DDX18 O5=Homo sapiens GN=DDX18 PE=1 SV=2 - [DDX18_HUMAN] 731 1 4 754
Catenin beta-1 0S=Homo sapiens GN=CTNNB1 PE=1 SV=1 - [CTNB1_HUMAN] 7.30 2 3 85.4
605 ribosomal protein L31 05=Homo sapiens GN=RPL31 PE=1 Sv=1 - [RL31_HUMAN] 7.20 1 1 14.5
405 ribosomal protein 52 0S=Homo sapiens GN=RPS2 PE=1 SV=2 - [RS2_HUMAN] 7.17 1 1 31.3
Ras-related protein Rap-1b-like protein 05=Homo sapiens PE=2 SV=1 - [RP1BL_HUMAN] 7.07 2 1 20.9
Histone H2A.Z OS=Homo sapiens GN=H2AFZ PE=1 SV=2 - [H2AZ7_HUMAN] 7.03 15 1 13.5
Leucine-rich PPR motif-containing protein, mitochendrial 0S=Hemo sapiens GN=LRPPRC PE=1 5V=3 - 6.96 1 8 157.8
405 ribosomal protein 515a 0S=Homo sapiens GN=RPS15A PE=1 SV=2 - [RS154_HUMAN] 6.92 1 1 14.8
Torsin-1A-interacting protzin 1 0S=Homo sapiens GN=TOR1AIP1 PE=1 SV=2 - [TOIP1_HUMAN] 6.86 1 3 66.2
RuvB-like 2 05=Homo sapiens GN=RUVBL2 PE=1 5V=3 - [RUVB2_HUMAN] 6.70 1 2 1.1
Eukaryotic translation initiation factor 2 subunit 2 O5=Homo sapiens GN=EIF252 PE=1 SV=2 - [IF2B_| 6.61 1 2 38.4
U3 small nucleolar RNA-interacting protein 2 0S=Homo sapiens GN=RRP9 PE=1 5V=1 - [U3IP2_HUM: 6.53 1 2 51.8
Cytochrome c oxidase subunit 4 isoform 1, mitochondrial 0S=Homo =apiens GN=COX4I1 PE=1 SW=1 6.51 1 1 19.6
Vesicle-trafficking protein SEC22b O5=Homo sapiens GN=SEC22B PE=1 SV=4 - [SC22B_HUMAN] 6.51 1 1 24.6
Luc7-like protein 3 OS=Homo sapiens GN=LUC7L3 PE=1 SV=2 - [LC7L3_HUMAN] 6.48 1 1 1.9
Cyclin-dependent kinase 11B OS=Homo sapiens GN=CDK11B PE=1 V=3 - [CD116_HUMAN] 6.42 2 3 92.7
Monocarboxylate transporter 1 05=Homo sapiens GN=5LC16A1 PE=1 5V=3 - [MOT1_HUMAN] 6.40 i 1 53.9
DNA-directed RNA polymerases [ and I11 subunit RPAC1 OS=Homo sapiens GN=POLR1C PE=1 SV=1 - 6.36 1 2 39.2
Drebrin OS=Homo sapiens GN=DBN1 PE=1 S\¥=4 - [DREB_HUMAN] 6.32 1 2 714
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UPFD428 protein CXorf56 OS=Homo sapiens GN=CXorf56 PE=1 SV=1 - [CX056_HUMAN] 6.31 1 1] 256
Small nuclear ribonudeoprotein-assodiated proteins B and B' 05=Homo sapiens GN=SNRPB PE=1 SV= 6.25 2 1] 246
Importin subunit alpha-1 0S=Homo sapiens GN=KPNAZ PE=1 SV=1 - [IMA1_HUMAN] 6.24 1 2 57.8
Transforming protein RhoA OS=Homo sapiens GN=RHOA PE=1 SV=1 - [RHOA_HUMAN] 6.22 1 1] 21.8
Tricarboxylate transport protein, mitochondrial 05=Homo sapiens GN=SLC2541 PE=1 SW=2 - [TXTP_| 6.11 i 1] 34.0
Cyclin-dependent kinase 2-associated protein 1 05=Homo sapiens GN=CDK2AP1 PE=1 SV=1 - [CDKA 6.09 2 1] 124
Stress-70 protein, mitochondrial 0S=Homo sapiens GN=HSPAS PE=1 SV=2 - [GRP75_HUMAN] 6.04 1 2| 3.6
Hornerin 05=Homo sapiens GN=HRNR. PE=1 5V=2 - [HORN_HUMAN] 6.04 1 4 282.2
Immunoglobulin heavy variable 3-66 O5=Homo sapiens GN=IGHV3-66 PE=3 SV=1 - [HV366_HUMAN] 6.03 23 1] 12.7
NADH-cytechrome b5 reductase 3 O5=Homo sapiens GN=CYB5SR3 PE=1 SV=3 - [NBSR3_HUMAN] 5.98 1 2| 34.2
Calcium-binding mitochandrial carrier protein Aralar2 0S=Homo sapiens GN=5SLC25A13 PE=1 SV=2 - 5.93 2 2 741
Dolichyl-diphosphooligosaccharide—protein glycosyltransferase 48 kDa subunit 0S=Homo sapiens GN= 5.92 1 2| 50.8
Nudeolar protein 6§ 05=Homo sapiens GN=NOLE PE=1 5V=2 - [NOLS_HUMAN] 5.85 i 4 127.5)
'WD40 repeat-containing protein SMU1 OS=Homo sapiens GN=SMU1 PE=1 SV=2 - [SMU1_HUMAN] 5.85 1 2 57.5
Transcriptional repressor protein YY1 0S=Homo sapiens GN=YY1 PE=1 SV=2 - [TYY1_HUMAN] 5.80 2 1] 4.7
KRR1 small subunit processome component homaolog 0S=Homo sapiens GN=KRR1 PE=1 SV=4% - [KRR 5.77 1 1 43.6
Visinin-like protein 1 0S=Homo sapiens GN=VSNL1 PE=1 SW=2 - [VISL1_HUMAN] 5.76 1 1] 221
Cytochrome b-c1 complex subunit 2, mitochondrial 05=Homo sapiens GN=UQCRC2 PE=1 5V=3 - [QC 5.74 i 2] 48.4
H/ACA ribonucleoprotein complex subunit 4 0S=Homo sapiens GN=DKC1 PE=1 5V=3 - [DKC1_HUMAI 5.64 1 1] 57.6
Delta(24)-sterol reductase 0S=Homo sapiens GN=DHCR24 PE=1 SV=2 - [DHC24_HUMAN] 5.62 1 3 60.1
Calcitonin gene-related peptide 2 OS=Homo sapiens GN=CALCE PE=1 SV=1 - [CALCE_HUMAN] 5.51 2 1] 13.7
Polyadenylate-binding protein 1 O5=Homo sapiens GN=PABPC1 PE=1 SV=2 - [PABP1_HUMAN] 5.50 2 1] 70.6
Hepatocyte nuclear factor 4-alpha 05=Homo sapiens GN=HNF4A PE=1 SV=3 - [HNF4A_HUMAN] 5.49 2 2| 52.8
Serrate RNA effector molecule homolog OS=Homo sapiens GN=SRRT PE=1 SVW=1 - [SRRT_HUMAN] 5.48 1 3 100.6
N-acetyltransferase 10 OS=Homo sapiens GN=NAT10 PE=1 SV=2 - [NAT10_HUMAN] 5.46 1 3 115.7
Ladinin-1 OS=Homo sapiens GN=LAD1 PE=1 SV=2 - [LAD1_HUMAN] 542 1 2 o7.1)
Mitochondrial impart inner membrane translocase subunit TIM50 OS=Homo sapiens GN=TIMMS50 PE= 5.38 1 2 39.6
Calmedulin-like protein 3 05=Homo sapiens GN=CALML3 PE=1 SV=2 - [CALL3_HUMAN] 5.37 2 1] 16.9
265 protease regulatory subunit 7 0S=Homo sapiens GN=PSMC2 PE=1 SV=3 - [PRS7_HUMAN] 531 1 1] 48.6
Solute carrier family 2, facilitated glucose transporter member 3 0S=Homo sapiens GN=SLC2A3 PE=2 5.24 2 2| 53.9
Transcription activator BRG1 OS=Homo sapiens GN=SMARCA4 PE=1 SV=2 - [SMCA4_HUMAN] 5.22 3 5 184.5
DNA repair protein XRCC1 OS=Homo sapiens GN=XRCCL PE=1 SV=2 - [XRCC1_HUMAN] 3.21 1 3 69.4
Glypican-3 OS=Homa sapiens GN=GPC3 PE=1 SV=1 - [GPC3_HUMAN] 5.17 1 1] 65.5
605 ribosomal protein L4 O5=Homo sapiens GN=RPL4 PE=1 SV=5 - [RL4_HUMAN] 5.15 i3 1] 47.7
Protein O-mannose kinase O05=Homo sapiens GN=POMK PE=1 SV=1 - [SG196_HUMAN] 5.14 1 1] 40.0
Probable ATP-dependent RMA helicase DHX35 0S=Homo sapiens GN=DHX35 PE=1 5V=2 - [DHX35_F 5.12 1 2| 78.9
GTP-binding protein Rit2 OS=Homo sapiens GN=RIT2 PE=1 SV=1 - [RIT2_HUMAN] 5.07 1 1] 24.7
Probable ATP-dependent RMA helicase DDX47 O5=Homo sapiens GN=DDX47 PE=1 5V=1 - [DDX47_F 5.05 1 2| 50.6
Erlin-2 OS=Homo sapiens GN=ERLIN2 PE=1 5V=1 - [ERLNZ_HUMAN] 5.01 2 1] 37.8
Ribosomal RNA processing protein 1 homolog B 05=Homo sapiens GN=RRP1B PE=1 SV=3 - [RRP15_ 5.01 1 2 84.4
Cleavage and polyadenylation specificity factor subunit 2 0S=Homo sapiens GN=CPSF2 PE=1 SV=2 - 4.99 1 2| 88.4
Probable ATP-dependent RNA helicase DDX46 O5=Homo sapiens GN=DDX46 PE=1 SV=2 - [DDX46_F 4,95 i 2 117.3
MNADH dehydrogenase [ubiguinone] iron-sulfur protein 3, mitochondrial 0S=Homo sapiens GN=NDUFS 4.92 1 1 30.2
ATP-dependent RNA helicase DDX3Y OS=Homo sapiens GN=DDX3Y PE=1 SV=2 - [DDX3Y_HUMAN] 4.85 2 1 3.1
Stomatin-like protein 2, mitochondrial 0S=Homo sapiens GN=STOML2 PE=1 SW=1 - [STML2_HUMAN] 4.78 1 1 38.5
Major prion protein OS=Homo sapiens GN=PRNP PE=1 S¥=1 - [PRIO_HUMAN] 4.74 1 1 27.6
RNA-binding protein EWS OS=Homo sapiens GN=EWSR1 PE=1 SV=1 - [EW5_HUMAN] 4.73 1 2 68.4
Emerin 0S=Homo sapiens GN=EMD PE=1 SV=1 - [EMD_HUMAN] 4.72 1 1 29.0
Histone-binding protein RBBP4 OS=Homo sapiens GN=RBBP4 PE=1 SV=3 - [RBBP4_HUMAN] 4.71 2 1 47.6
Dnal homolog subfamily C member 9 0S=Homo sapiens GN=DNAICI PE=1 SV=1 - [DNICS_HUMAN] 4.62 1 1 29.9
605 ribosomal protein L19 OS=Homo sapiens GN=RPL19 PE=1 5V=1 - [RL19_HUMAN] 4.59 1 1 23.5
Claudin-6 05=Homo sapiens GN=CLDN6 PE=1 SV=2 - [CLD%_HUMAN] 4.55 1 1 23.3
SWI/SNF complex subunit SMARCC1 OS=Homo sapiens GN=SMARCC1 PE=1 5V=3 - [SMRC1_HUMAN 4.52 2 3 122.8
Immunoglobulin gamma-1 heavy chain 05=Homo sapiens PE=1 5V=1 - [IGG1_HUMAN] 4.45 5 1 49.3
Cell cycle and apoptosis regulator protein 2 0S=Homo sapiens GN=CCAR2 PE=1 SV=2 - [CCAR2_HUM 4.44 1 2 102.8
WD repeat domain-containing protein 83 0S=Homo sapiens GN=WDR83 PE=1 5V=1 - [WDR83_HUM/ 144 1 1 3.3
Epithelial-stromal interaction protein 1 0S=Homo sapiens GN=EPSTI1 PE=2 SV=2 - [ESIP1_HUMAN] 4.40 1 1 36.8
DNA topoisomerase 2-alpha OS=Homo sapiens GN=TOP2A PE=1 5V=3 - [TOP2A_HUMAN] 4.38 2 4 174.3
Casein kinase II subunit alpha’” OS5=Homo sapiens GN=CSNK2AZ PE=1 SW=1 - [CSK22_HUMAN] 4.29 3 1 41.2
Muclear mitotic apparatus protein 1 OS=Homo sapiens GN=NUMA1 PE=1 SV=2 - [NUMAL_HUMAN] 4.26 1 2 238.1
Ribosome biogenesis protein WDR12 OS=Homo sapiens GN=WDR12 PE=1 SV¥=2 - [WDR12_HUMAN] 4.26 1 1 47.7
Coilin 0S=Homo sapiens GN=COIL PE=1 SV=1 - [COIL_HUMAN] 4.17 1 1 62.6
H/ACA ribonucleoprotein complex subunit 1 0S=Homo sapiens GN=GAR1 PE=1 SW=1 - [GAR1_HUMAI 4.15 1 1 223
Serinefthreonine-protein phosphatase PGAMS, mitochondrial 0S=Homo sapiens GN=PGAMS PE=1 SV: 4.15 i 1 32.0
Cleavage and polyadenylation specificity factor subunit 4 O5=Homo sapiens GN=CPSF4 PE=1 SV=1 - 4.09 1 1 30.2
Structural maintenance of chromosomes protein 1A OS=Homo sapiens GN=SMC1A PE=1 SV=2 - [SM( 4.06 1 2| 143.1
Cleavage and polyadenylation specificity factor subunit 1 05=Homo sapiens GN=CPSF1 PE=1 SV=2 - 3.95 1 3 160.8
E3 ubiquitin-protein ligase RING1 0S=Homo sapiens GN=RING1 PE=1 5V=2 - [RING1_HUMAN] 3.94 1 1 42.4
U4/U6E.US tri-snRNP-associated protein 2 0S=Homo sapiens GN=USP39 PE=1 SV=2 - [SNUT2_HUMAM 3.89 1 2 65.3
Translocon-associated protein subunit alpha OS=Home sapiens GN=55R1 PE=1 SV=3 - [SSRA_HUMA| 3.85 1 1 32.2
Dolichyl-diphosphooligesaccharide--protein glycosyliransferase subunit STT3A OS=Homo sapiens GN= 3.83 i 2 80.5
Eukaryotic translation initiation factor 2 subunit 1 0S=Homo sapiens GN=EIF251 PE=1 SW=3 - [IF24_ 3.81 1 1 36.1
CCAAT/enhancer-binding protein beta 0S=Homo sapiens GN=CEBPB PE=1 SV=2 - [CEBPE_HUMAN] 3T 1 1 36.1
Glutamate dehydrogenase 1, mitochondrial 05=Homo sapiens GN=GLUD1 PE=1 SV=2 - [DHE3_HUM! 3.76 2 1 61.4
CCAAT/enhancer-binding protein zeta 0S=Homo sapiens GN=CEBPZ PE=1 SV=3 - [CEBPZ_HUMAN] 3.70 1 2 120.9
Acyl-CoA desaturase 0S=Homo sapiens GN=5CD PE=1 SV=2 - [ACOD_HUMAN] 3.62 i 1 41.5
Heterogeneous nuclear ribonudeoprotein U-like protein 1 0S=Homo sapiens GN=HNRNPUL1 PE=1 SV 3.62 1 1 95.7
Heterochromatin protein 1-binding protein 3 05=Homo sapiens GN=HP1BP3 PE=1 SV=1 - [HP1B3_HL 3.62 1 2| 61.2
Heterogeneous nuclear ribonudeoprotein U-like protein 2 0S=Homo sapiens GN=HNRNPULZ PE=1 SV 3.61 1 1 85.1
SAP30-binding protein OS=Homo sapiens GN=SAP30BP PE=1 SV=1 - [S30BP_HUMAN] 3.57 1 1 33.8
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Tyrosine-protein kinase BAZ1B 0S=Homo sapiens GN=BAZ1B PE=1 SV=2 - [BAZ1E_HUMAN] 3.51 1 5 170.8
T-cell surface glycoprotein CD3 delta chain 0S=Homo sapiens GN=CD3D PE=1 5V=1 - [CD3D_HUMAR 3.51 1 1] 18.9
Cleavage stimulation factor subunit 3 O5=Homo sapiens GN=CSTF3 PE=1 SV=1 - [C5TF3_HUMAN] 3.49 1 1| 82.9
U3 small nucleolar ribonucleoprotein protein IMP4 OS=Homo sapiens GN=IMP4 PE=1 SV=1 - [IMP4_F 344 1 1] 33.7
Metastasis-associated protein MTAZ OS=Homo sapiens GN=MTAZ PE=1 SV=1 - [MTAZ_HUMAN] 3.44 3 1 75.0
Nudlear pore complex protein Nup155 OS=Homo sapiens GN=NUP155 PE=1 SV=1 - [NU155_HUMAN] 3.38 1 4 155.1
SWI/SNF-related matrix-associated actin-dependent regulator of chromatin subfamily B member 1 0S: 3.38 1 1] 43,1
Zinc finger Ran-binding domain-containing protein 2 0S=Homo sapiens GN=ZRANB2 PE=1 SV=2 - [ZF 3.33 1 1| 374
Flotillin-2 05=Homo sapiens GN=FLOT2 PE=1 SV=2 - [FLOT2_HUMAN] 3.27 1 1] 47.0
Transmembrane protein 2008 O5=Homo sapiens GN=TMEMZ200B PE=2 SV=1 - [T2006_HUMAN] 3.26 1 1 32.7]
Lupus La protein OS=Homo sapiens GN=S5B PE=1 SV=2 - [LA_HUMAN] 3.19 1 1 46.8
Tight junction protein Z0-2 0S=Homao sapiens GN=TIP2 PE=1 SV=2 - [Z02_HUMAN] 3.19 1 2 133.9
SWI/SNF-related matrix-associated actin-dependent regulator of chromatin subfamily E member 1 05- 3.16 1 1] 6.6
Beta beta-carotene 15,15-dioxygenase 0S=Homo sapiens GN=BCO1 PE=1 SW=1 - [BCDO1_HUMAN] 311 17 1| 62.6
ATP-dependent RNA helicase DDX1 0S=Homo sapiens GN=DDX1 PE=1 S5V=2 - [DDX1_HUMAN] 31 1 1] 2.4
AP-2 complex subunit beta 05=Homo sapiens GN=AP2B1 PE=1 SV=1 - [AP2B1_HUMAN] 3.09 1 3 104.5
Far upstream element-binding protein 2 0S=Homo sapiens GN=KHSRP PE=1 SV=4 - [FUBPZ_HUMAN 3.09 1 2 73.1
N-alpha-acetylransferase 25, NatB auxiliary subunit O5=Homo sapiens GN=NAA2S PE=1 SW=1 - [NA} 3.09 18 il 112.2
Filamin-B 0S=Homo sapiens GN=FLNB PE=1 SV=2 - [FLNE_HUMAN] 3.07 1 5 278.0
Cell division cycle and apoptosis regulator protein 1 05=Homo sapiens GN=CCAR1 PE=1 5V=2 - [CCA 3.04 1 1] 132.7
Peroxisomal trans-2-enoyl-CoA reductase 0S=Homo sapiens GN=PECR PE=1 SV=2 - [PECR_HUMAN] 2.97 1 1] 32.5
Pre-mRMA-splicing factor SYF1 OS=Homo sapiens GN=XAB2 PE=1 SV=2 - [SYFL_HUMAN] 292 1 1] 99.3
Catenin delta-1 0S=Homo sapiens GN=CTNND1 PE=1 SV=1 - [CTND1_HUMAN] 2.89 1 2 108.1
Chromodomain-helicase-DNA-binding protein 4 OS=Homo sapiens GN=CHD4 PE=1 SV=2 - [CHD4_HL 2.88 2 3 217.9
Nudleolar complex protein 3 homolog OS=Homo sapiens GN=NOC3L PE=1 S¥=1 - [NOC3L_HUMAN] 2.88 2 2 92.5
RRP12-like protein 0S=Homo sapiens GN=RRP12 PE=1 5V=2 - [RRP12_HUMAN] 2.85 1 2 143.6
ATPase family AAA domain-containing protein 3A 0S=Homo sapiens GN=ATAD3A PE=1 SV=2 - [ATD: 2.84 1 1] 71.3
Transcriptional repressor pe6-alpha 0S=Homo sapiens GN=GATAD2A PE=1 5V=1 - [P66A_HUMAN] 2.54 1 1] 68.0
605 ribosomal protein L13 OS=Homo sapiens GN=RPL13 PE=1 SV=4 - [RL13_HUMAN] 2.84 1 1] 24.2
Monocarboxylate transporter 4 0S=Homo sapiens GN=SLC16A3 PE=1 SV=1 - [MOT4_HUMAN] 2.80 1 1] 49.4
Nudear cap-binding protein subunit 1 05=Homo sapiens GN=NCEP1 PE=1 SV=1 - [NCBP1_HUMAN] 2.78 i il 91.8
AFG3-like protein 2 0S=Homo sapiens GN=AFG3L2 PE=1 SV=2 - [AFG32_HUMAN] 2.76 1 2 88.5
Plakophilin-2 0S=Homo sapiens GN=PKP2 PE=1 SV=2 - [PKP2_HUMAN] 272 1 1 97.4
Magnesium transporter protein 1 0S=Homo sapiens GN=MAGT1 PE=1 SV=1 - [MAGT1_HUMAN] 2.69 1 1 38.0
U4/U6 small nuclear ribonucleoprotein Prp3 0S=Homo sapiens GN=PRPF3 PE=1 SV=2 - [PRPF3_HUM 2.64 1 2 775
ATPase family &A% domain-containing protein 3B 0S=Homo sapiens GN=ATAD3B PE=1 SV=1 - [ATD: 2.62 i il 72.5
U4/U6 small nuclear ribonucleoprotein Prp31 0S=Homo sapiens GN=PRPF31 PE=1 SV=2 - [PRPF31_HL 2.61 1 1| 55.4
Filamin-A 0S=Homo sapiens GN=FLNA PE=1 SV=4 - [FLNA_HUMAN] 2.53 1 1 2B0.6
265 proteasome non-ATPase regulatory subunit 2 0S=Homo sapiens GN=PSMD2 PE=1 SV=3 - [PSMLC 2.53 1 2 100.1
U3 small nucleolar RNA-associated protein 15 homeolog OS=Home sapiens GN=UTP15 PE=1 SW=3 - [L 2,51 1 1] 58.4
Replication factor C subunit 4 OS=Homo sapiens GN=RFC4 PE=1 SV=2 - [RFC4_HUMAN] 2.48 1 1 39.7
RRP15-like protein 0S=Homo sapiens GN=RRP15 PE=1 5V=2 - [RRP15_HUMAN] 248 1 1 31.5
pre-mRNA 3' end processing protein WDR33 0S=Homo sapiens GN=WDR33 PE=1 SV=2 - [WDR33_H 247 ¥ 1 145.8
Prospero homeobex protein 1 05=Homo sapiens GN=PROX1 PE=1 SV=2 - [PROX1_HUMAN] 2.44 1 1 83.2
Coiled-coil domain-containing protein 173 05=Homao sapiens GN=CCDC173 PE=2 SV=2 - [CC173_HU} 2.36 1 1 665.4
Pre-mRNA 3"-end-processing factor FIP1 OS=Homo sapiens GN=FIP1L1 PE=1 SV=1 - [FIP1_HUMAN] 2.36 1 1 66.5
ATP-dependent RNA helicase DDX42 OS=Homo sapiens GN=DDX42 PE=1 SV=1 - [DDX42_HUMAN] 2.35 1 1 102.9
Bromodomain-containing protein 3 0S=Homo sapiens GN=BRD3 PE=1 SV=1 - [BRD3_HUMAN] 2.34 3 2 79.5
tRNA wybutosine-synthesizing protein 3 homolog OS=Homo sapiens GN=TYW3 PE=2 SV=2 - [TYW3_ 2.32 i | 1 29.8
Sarcoplasmic/endoplasmic reticulum calcium ATPase 2 OS=Homo sapiens GN=ATP2A2 PE=1 SV=1- [ 2.30 2 2| 114.7
Phosphatidylinesitol-binding clathrin assembly protein OS=Homo sapiens GN=PICALM PE=1 SV=2 - [F 2.30 1 1 70.7
Probable RNA-binding protein 19 0S=Homo sapiens GN=RBEM19 PE=1 5V=3 - [REM19_HUMAN] 2.29 1 2 107.3
Probable ATP-dependent RNA helicase DDX27 0S=Homo sapiens GN=DDX27 PE=1 SV=2 - [DDX27_F 2.26 1 1 89.8
Unconventional myosin-Ic O5=Homo sapiens GN=MYO1C PE=1 SV=4 - [MYO1C_HUMAN] 2.26 1 1 121.6
Dolichyl-diphasphooligosaccharide—protein glycosyliransferase subunit 2 0S=Homao sapiens GN=RPN2 2.22 1 1 69.2
Probable ATP-dependent RNA helicase DDX23 OS=Homo sapiens GN=DDX23 PE=1 SV=3 - [DDX23_F 2.20 1 1 95.5
Cleavage and polyadenylation specificity factor subunit 3 0S=Homo sapiens GN=CPSF3 PE=1 SV=1 - 2.19 1 1 774
AP-2 complex subunit alpha-2 05=Homo sapiens GN=AP2A2 PE=1 SW/=2 - [AP2A2_HUMAN] 2.13 2 1 103.9
Probable 235 rRNA (cytosine(4447)-C(5)}-methyitransferase OS=Homo sapiens GN=NOP2 PE=1 S\V=2 2.09 1 1 89.2
Antigen KI-67 0S=Homo sapiens GN=MKI67 PE=1 SV=2 - [KI67_HUMAN] 2.06 1 1 358.5
E3 SUMO-protein ligase RanBP2 OS=Homo sapiens GN=RANBP2 PE=1 SV=2 - [RBPZ_HUMAN] 2.02 S 4 358.0
Cleavage and polyadenylation specificity factor subunit 6 0S5=Homo sapiens GN=CPSFs PE=1 SV=2 - 2.00 1 1 59.2
THO complex subunit 1 0S=Homo sapiens GN=THOC1 PE=1 SV=1 - [THOC1_HUMAN] 1.98 1 1 75.6
Lamin-B receptor 05=Homo sapiens GN=LBR PE=1 S\W/=2 - [LBR_HUMAN] 1.95 1 1 70.7
Rab3 GTPase-activating protein catalytic subunit 05=Homo sapiens GN=RAB3GAP1 PE=1 5V=3 - [RE: 1.94 1 2 110.5
Chromodomain-helicase-DNA-binding protein 2 0S=Homo sapiens GN=CHD2 PE=1 SV=2 - [CHD2_HL 1.91 2 1 211.2
Macrophage metalloclastase 0S=Homo sapiens GN=MMP12 PE=1 5V=1 - [MMP12_HUMAN] 1.91 1 1 4.0
Flotillin-1 OS=Homo sapiens GN=FLOT1 PE=1 SV=3 - [FLOT1_HUMAN] 1.87 1 1 47.3
Peptidyl-prolyl cis-trans isomerase G OS=Home sapiens GN=PPIG PE=1 SV=2 - [PPIG_HUMAN] 1.86 1 1 88.6
Nudear pore membrane glycoprotein 210 05=Homo sapiens GN=NUP210 PE=1 5V=3 - [PO210_HUM, 1.85 1 2| 205.0
Angiopoietin-1 OS=Homo sapiens GN=ANGPT1 PE=1 SV=2 - [ANGP1_HUMAN] 181 1 1 57.5]
NADPH--cytochrome P450 reductase OS=Homo sapiens GN=POR PE=1 SV=2 - [NCPR_HUMAN] 1.77 1 1 76.6
Nudeoprotein TPR O5=Homo sapiens GN=TPR PE=1 Sv¥=3 - [TPR_HUMAN] 1.74 1 1 267.1
Importin subunit alpha-4 0S=Homo sapiens GN=KPNA3 PE=1 SV=2 - [[MA4_HUMAN] 1.73 1 1 57.8
Probable ATP-dependent RNA helicase DDX10 OS=Homo sapiens GN=DDX10 PE=1 SV=2 - [DDX10_F 1.71 i | 1 100.8
Paternally-expressed gene 3 protein OS=Homo sapiens GN=PEG3 PE=1 SV=1 - [PEG3_HUMAN] 1.70 1 1 180.7
Zinc finger RNA-binding protein O5=Homo sapiens GN=ZFR PE=1 SV=2 - [ZFR_HUMAN] 1.68 1 1 116.9
RNA-binding protein 4B 05=Homo sapiens GN=RBM4B PE=1 SV=1 - [RBM4B_HUMAN] 1.67 2 1 40.1
Transcription elongation regulator 1 0S=Homo sapiens GN=TCERG1 PE=1 SV=2 - [TCRGL_HUMAN] 1.64 1 1 123.8
Transducin beta-like protein 3 05=Homo sapiens GN=TBL3 PE=1 SV=2 - [TBL3_HUMAN] 1.61 1 1 89.0
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Treadle protein 0S=Homeo sapiens GN=TCOF1 PE=1 SV=3 - [TCOF_HUMAN] 1.61 1 1 152.0
Targeting protein for Xklp2 0S=Homo sapiens GN=TPX2 PE=1 SV=2 - [TPX2_HUMAN] 1.61 1 1 85.6
Protein polybromo-1 0S=Homo sapiens GN=PBRM1 PE=1 SVW=1 - [PB1_HUMAN] 1.60 1 1 192.8
Splicing factor 1 O5=Homo sapiens GN=5F1 PE=1 5V=4 - [SFO1_HUMAN] 1.56 1 1 68.3
Tyrosine aminotransferase 0S=Homo sapiens GN=TAT PE=1 SV=1 - [ATTY_HUMAN] 1.54 1 1 50.4
DNA replication licensing factor MCM4 OS=Homo sapiens GN=MCM4 PE=1 SV=5 - [MCM4_HUMAN] 1.51 1 1 96.5
Symplekin OS=Homo sapiens GN=SYMPK PE=1 SV=2 - [SYMPK_HUMAN] 149 1 1 141.1
Protein AATF OS=Homo sapiens GN=AATF PE=1 SV=1 - [AATF_HUMAN] 143 1 1 63.1
Adhesion G protein-coupled receptor A1 O5=Homo sapiens GN=ADGRA1 PE=2 SV=3 - [AGRA1_HUMZ 143 i 1 60.8
U3 small nucleolar RNA-associated protein 14 homolog A 0S=Homo sapiens GN=UTP144 PE=1 SV=1 1.43 1 1 87.9
Crooked neck-like protein 1 0S=Home sapiens GN=CRNKL1 PE=1 SV=4 - [CRNL1_HUMAN] 142 1 1 100.4
Structural maintenance of chromosomes protein 3 O5=Homo sapiens GN=5MC3 PE=1 SV=2 - [SMC3_ 1.40 1 1 141.5
Interleukin-12 receptor subunit beta-1 OS=Homo sapiens GN=IL12RB1 PE=1 SV=1 - [I12R1_HUMAN] 1.36 1 1 731
Protein broad-minded OS=Homo sapiens GN=TBC1D32 PE=2 SV=4% - [BROMI_HUMAN] 1.35 6 1 147
Fatty acid desaturase 3 DS=Homo sapiens GN=FADS3 PE=2 SV=1 - [FADS3_HUMAN] 1.35 1 1 51.1
Caspase-10 0S=Homo sapiens GN=CASP10 PE=1 SV=3 - [CASPA_HUMAN] 1.34 1 1 58.9
Rho GTPase-activating protein 9 O5=Homo sapiens GN=ARHGAPS PE=1 5V=2 - [RHG0S9_HUMAN] 1.33 1 1 83.2
Nucleoporin Nup43 O5=Homo sapiens GN=NUP43 PE=1 5V=1 - [NUP43_HUMAN] 132 3 1 42.1
Tetratricopeptide repeat protein 8 05=Homo sapiens GN=TTC8 PE=1 5V=2 - [TTC8_HUMAN] 1.29 1 1 61.5
Putative uncharacterized protein MYH16 OS=Homo sapiens GN=MYHL6 PE=1 SV=2 - [MYHL6_HUMAI 1.28 3 1 128.2
S-adenosylmethionine synthase isoform type-1 OS=Homo sapiens GN=MAT1A PE=1 SV=2 - [METK1_| 1.27 3 1 43.6
Dual specificity protein phosphatase 10 O5=Homo sapiens GN=DUSP10 PE=1 SV=1 - [DUS10_HUMAM 1.24 i 1 52.6
Nuclear pore complex protein Nup107 OS=Homo sapiens GN=NUP107 PE=1 SV=1 - [NU107_HUMAN] 1.19 1 1 106.3
Protein transport protein Sec31B 05=Home sapiens GN=SEC31B PE=1 SW=1 - [SC31B_HUMAN] 1.19 2 1 128.6
10 calmodulin-binding motif-containing protein 1 OS=Homo sapiens GN=IQCB1 PE=1 5V=1 - [IQCB1_ 1.17 1 1 68.9
E3 ubiguitin-protein ligase RNF42 OS=Homo sapiens GN=RNF43 PE=1 SV=1 - [RNF43_HUMAN] 1.15 1 1 85.7
Small subunit processome component 20 homolog 05=Homo sapiens GN=UTP20 PE=1 SV=3 - [UTP2 115 1 1 318.2
Complement C3 0S=Homo sapiens GN=C3 PE=1 5V=2 - [CO3_HUMAN] 1.14 1 1 187.0
Nuclear pore complex protein Nup205 OS=Homo sapiens GN=NUP205 PE=1 SV=3 - [NU205_HUMAN] 1.14 1 1 227.8
Acid sphingomyelinase-like phosphodiesterase 32 0S=Homo sapiens GN=5SMPDL3A PE=1 SV=2 - [ASh 1.10 1 1 51.2
Protein BHLHbS O5=Homo sapiens GN=BHLHBS PE=2 SvV=1 - [BHLHS_HUMAN] 1.10 1 1 60.3
Dual specificity protein kinase CLK3 0S=Homo sapiens GN=CLK3 PE=1 SV=3 - [CLK3_HUMAN] 1.10 1 1 735
Activity-dependent neuroprotector homesbox protein 0S=Homo sapiens GN=ADNP PE=1 SV=1 - [ADI 1.09 1 1 123.5
Fibronectin 0S=Homo sapiens GN=FN1 PE=1 S\W=4 - [FINC_HUMAN] 1.09 1 2 262.5
Guanine nuclectide-binding protein-like 3 0S=Homo sapiens GN=GNL3 PE=1 5V=2 - [GNL3_HUMAN] 1.09 1 1 62.0
Telomere-associated protein RIFL 0S=Homo sapiens GN=RIF1 PE=1 SV=2 - [RIF1_HUMAN] 1.09 1 1 274.3
Palyhomestic-like protein 2 0S=Homo sapiens GN=PHC2 PE=1 SV=1 - [PHC2_HUMAN] 1.05 1 1 90.7
Nuclear pore complex protein Nup133 OS=Homo sapiens GN=NUP133 PE=1 SV=2 - [NU133_HUMAN] 1.04 1 1 128.9
WD repeat-containing protein 72 05=Homo sapiens GN=WDR72 PE=2 SV=2 - [WDR72_HUMAN] 1.00 1 1 123.3
Centrosomal protein of 290 kDa OS=Homo sapiens GN=CEP290 PE=1 SV¥=2 - [CE290_HUMAN] 0.93 2 1 290.2
Alpha-2-macroglobulin-like protein 1 0S=Homo sapiens GN=A2ML1 PE=1 SV=3 - [A2ML1_HUMAN] 0.89 1 1| 161.0
Mucdlear pore complex protein Nup153 O5=Homo sapiens GN=NUF153 PE=1 5V=2 - [NU153_HUMAN] 0.88 i 1] 153.8
Testis-spedific Y-encoded-like protein 2 0S=Homo sapiens GN=TSPYL2 PE=1 SW=1 - [TSYL2_HUMAN] 0.87 1 1] 79.4
Dynein heavy chain 6, axonemal 05=Homo sapiens GN=DNAH6 PE=1 SV=3 - [DYH6_HUMAN] 0.84 1 1 475.7
DNA (cytosine-5)-methyltransferase 1 0S=Homo sapiens GN=DNMT1 PE=1 SV=2 - [DNMT1_HUMAN] 0.74 i 1] 183.0
Tight junction protein 20-1 OS=Homo sapiens GN=TIP1 PE=1 SV=3 - [ZO1_HUMAN] 0.69 1 1 195.3
Methylcytosine dioxygenase TET1 0S=Homo sapiens GN=TET1 PE=1 SV=2 - [TET1_HUMAN] 0.66 1 1 235.2]
Inositol 1,4,5-trisphosphate receptor type 2 OS=Homo sapiens GN=ITPR2 PE=1 SV=2 - [ITPRZ_HUM! 0.63 i 1] 307.9
Cadherin EGF LAG seven-pass G-type receptor 1 05=Homo sapiens GN=CELSR1 PE=1 SW=1 - [CELR1 0.56 1 1 329.3
Host cell factor 1 OS=Homo sapiens GN=HCFC1 PE=1 SV=2 - [HCFC1_HUMAN] 0.54 1 1] 208.6
Phosphoribosylformylglycinamidine synthase 0S=Homo sapiens GN=PFAS PE=1 SV=4 - [PUR4_HUMA 0.45 2 1] 144.6
Pericentriolar material 1 protein 0S=Homo sapiens GN=PCM1 PE=1 SV=4 - [PCM1_HUMAN] 0.30 1 1| 228.4
Dynein heavy chain 7, axenemal 0S=Homo sapiens GN=DMAH7 PE=1 SV=2 - [DYH7_HUMAN] 0.17 i 1] 460.9




Figure S1 A. TARDBP left and right arms (1220 bp).

(Black: Left arm of TARDBP, Black: Right arm of TARDBP, BIeR: gRNA, [IIE: PAM)
GTTCTTTACACCTGGTTCACTGCCCATATTCAGTCTTCAGGTTCAGCTGATGGATCGC
TTGCTTAGGAAAATCGACTGGGACCTATCACGCCCATGCCTCAGCCAGTTAGGCTCC
TCCTCTGCCTTCAGGATTACTTAACGACTAACCCGATTGTCATAAAATAGCTACTGTTT
ATTGTTCCCTTGCATACCCTAGCTTGTAACCAGCAAGCCACGTTGGACTCACAGTTAC
AGTTTCAGTACCTGACGCATCATAAGCCTTCAGGGAAAGTTTTTTGAATGAATGAAC
TGGCGAGGCATCACATTTTGATAGGAAATCACTACCCTTACCTTCACCTCGTCATTTT
TCAGGGATAACCAATGCATATACGAATCCAGACAAGCATTTTTCTGGAAGTCAGAAC
TCTGACATGGTTTGGGTATTATCATTATAAGGAAACAGTTATTCTGACATGAATGTTGT
TCATTCATATCTCTTTTCTCTTTAGGAAAAGTAAAAG




Figure S1 B.TARDBP puro-DD knock-in cassette (2252 bp).

(Black: Left arm of TARDBP, Blue: Puro, Orange: P2A, Red: DD-tag, Sky blue: 3xGGGGS,
-: Right arm of TARDBP, -: point mutation site of PAM sequences)
GTTCTTTACACCTGGTTCACTGCCCATATTCAGTCTTCAGGTTCAGCTGATGGATCGC
TTGCTTAGGAAAATCGACTGGGACCTATCACGCCCATGCCTCAGCCAGTTAGGCTCC
TCCTCTGCCTTCAGGATTACTTAACGACTAACCCGATTGTCATAAAATAGCTACTGTTT
ATTGTTCCCTTGCATACCCTAGCTTGTAACCAGCAAGCCACGTTGGACTCACAGTTAC
AGTTTCAGTACCTGACGCATCATAAGCCTTCAGGGAAAGTTTTTTGAATGAATGAAC
TGGCGAGGCATCACATTTTGATAGGAAATCACTACCCTTACCTTCACCTCGTCATTTT
TCAGGGATAACCAATGCATATACGAATCCAGACAAGCATTTTTCTGGAAGTCAGAAC
TCTGACATGGTTTGGGTATTATCATTATAAGGAAACAGTTATTCTGACATGAATGTTGT
TCATTCATATCTCTTTTCTCTTTAGGAAAAGTAAAAGATGACCGAGTACAAGCCCACG
GTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGLCGLCGL
GTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCGGACCGCCACATCGAGC
GGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAG
GTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCGGAGAGCG
TCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGT
TCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAA
GGAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGG
GTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGT
GCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGG
CTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGCACCTGGTGCATGA
CCCGCAAGCCCGGTGCCGGATCCGGAGCCACGAACTTCTCTCTGTTAAAGCAAGCA
GGAGACGTGGAAGAAAACCCCGGTCCCATGGGAGTGCAGGTGGAAACCATCTCCCC
AGGAGACGGGCGCACCTTCCCCAAGCGCGGCCAGACCTGTGTGGTGCACTACACCG
GGATGCTTGAAGATGGAAAGAAAGTCGATTCCTCCCGGGACAGAAACAAGCCCTTT
AAGTTTATGCTAGGCAAGCAGGAGGTGATCCGAGGCTGGGAAGAAGGGGTTGCCCA
GATGAGTGTGGGTCAGAGAGCCAAACTGACTATATCTCCAGATTATGCCTATGGTGCC
ACTGGGCACCCAGGCATCATCCCACCACATGCCACTCTCGTCTTCGATGTGGAGCTT
CTAAAACCGGAAGGTGGAGGTGGATCTGGTGGAGGTGGATCTGGTGGCGGCGGTTC







Figure S1 C.TARDBP bla-DD knock-in cassette (2051 bp).

(Black: Leftarm of TARDBP, Blue: bla, Orange: P2A, Red: DD-tag, Sky blue: 3XxGGGGS, -:
Right arm of TARDBP, -: point mutation site of PAM sequences)
GTTCTTTACACCTGGTTCACTGCCCATATTCAGTCTTCAGGTTCAGCTGATGGATCGC
TTGCTTAGGAAAATCGACTGGGACCTATCACGCCCATGCCTCAGCCAGTTAGGCTCC
TCCTCTGCCTTCAGGATTACTTAACGACTAACCCGATTGTCATAAAATAGCTACTGTTT
ATTGTTCCCTTGCATACCCTAGCTTGTAACCAGCAAGCCACGTTGGACTCACAGTTAC
AGTTTCAGTACCTGACGCATCATAAGCCTTCAGGGAAAGTTTTTTGAATGAATGAAC
TGGCGAGGCATCACATTTTGATAGGAAATCACTACCCTTACCTTCACCTCGTCATTTT
TCAGGGATAACCAATGCATATACGAATCCAGACAAGCATTTTTCTGGAAGTCAGAAC
TCTGACATGGTTTGGGTATTATCATTATAAGGAAACAGTTATTCTGACATGAATGTTGT
TCATTCATATCTCTTTTCTCTTTAGGAAAAGTAAAAGATGGCCAAGCCTTTGTCTCAA
GAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACAGCATCCCCATCTCT
GAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGT
GTCAATGTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTGGGCACTG
CTGCTGCTGCGGCAGCTGGCAACCTGACTTGTATCGTCGCGATCGGAAATGAGAACA
GGGGCATCTTGAGCCCCTGCGGACGGTGCCGACAGGTGCTTCTCGATCTGCATCCTG
GGATCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGT
GAATTGCTGCCCTCTGGTTATGTGTGGGAGGGCGGATCCGGAGCCACGAACTTCTCT
CTGTTAAAGCAAGCAGGAGACGTGGAAGAAAACCCCGGTCCCATGGGAGTGCAGG
TGGAAACCATCTCCCCAGGAGACGGGCGCACCTTCCCCAAGCGCGGCCAGACCTGT
GTGGTGCACTACACCGGGATGCTTGAAGATGGAAAGAAAGTCGATTCCTCCCGGGA
CAGAAACAAGCCCTTTAAGTTTATGCTAGGCAAGCAGGAGGTGATCCGAGGCTGGG
AAGAAGGGGTTGCCCAGATGAGTGTGGGTCAGAGAGCCAAACTGACTATATCTCCA
GATTATGCCTATGGTGCCACTGGGCACCCAGGCATCATCCCACCACATGCCACTCTCG
TCTTCGATGTGGAGCTTCTAAAACCGGAAGGTGGAGGTGGATCTGGTGGAGGTGGA
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Figure S2.
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Figure S3.

Probe 1 (1804-1849)
S TTCACCAGCACCATGCAACTTTTTCACCTCTGCCTAATCATCTCAT
AS ATGAGATGATTAGGCAGAGGTGAAAAAGTTGCATGGTGCTGGTGAA

Probe 2 (1765-1810)
S GTCTTTGTACTAGGAGGCTGTAGGCATAAATTGGTCTGTTCACCAG
AS CTGGTGAACAGACCAATTTATGCCTACAGCCTCCTAGTACAAAGAC

Probe 3 (1728-1773)
S AAGACTGGGAGGAGTTGGGGGAGGAGATTAGGTTAAAGGTCTTTGT
AS ACAAAGACCTTTAACCTAATCTCCTCCCCCAACTCCTCCCAGTCTT

Probe 4 (1690-1735)
S GACCGACCTTGAGGCATACTTCAAAGACTGTGTGTTTAAAGACTGG
AS CCAGTCTTTAAACACACAGTCTTTGAAGTATGCCTCAAGGTCGGTC

Probe 5(1655-1700)
S CATAAGAGGACTCTTGGACTCTCAGCAATGTCAACGACCGACCTTG
AS CAAGGTCGGTCGTTGACATTGCTGAGAGTCCAAGAGTCCTCTTATG

Probe 6 (1611-1657)
S TGGAGACCACCGTGAACGCCCGCCAGGTCTTGCCCAAGGTCTTACAT
AS ATGTAAGACCTTGGGCAAGACCTGGCGGGCGTTCACGGTGGTCTCCA



Figure S4.
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Figure S5.
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Figure S6.
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Figure S7.

Full length blots for Fig. 1a
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Full length blots for Fig. 1d
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Full length blot for Fig. 1e

Supplementary data: Full length
blots.

The red rectangles indicate the
cropped portion of the images used
in the figures of the manuscript.




Figure S8.

Full length blots for Fig. 2a

Full length blot for Fig. 2¢




Figure S9.

Full length blots for Fig.3c

PCR: Core promoter




Figure S10.

Full length blots for Fig. 4b
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Figure S11.

Full length blots for Fig. 5b




Figure S12.

Full length blots for Fig. 6a
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Full length blot for Fig. 6¢
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Full length blot Fig. 6d
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Full length blots Fig. 6e

Full length blot Fig. 6f




Figure S13.

Full length blots for Fig. 7c




Figure S14.

Full length blots for Fig. S2a

WB: Tardbp WB: GAPDH

Full length blots for Fig. S2b
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