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Table 1

Genes Full name Role Rank
TRIM33 E3 ubiquitin-protein ligase TRIM33 E3 ligase 854
RNF2 E3 ubiquitin-protein ligase RING2 E3 ligase 39
RNF169 E3 ubiquitin-protein ligase RNF169 E3 ligase 203
CBLL1 E3 ubiquitin-protein ligase Hakai E3 ligase 980
RING1 Isoform 2 of E3 ubiquitin-protein ligase RING1 E3 ligase 29
STUBI1 E3 ubiquitin-protein ligase CHIP E3 ligase 1014
USP7 Ubiquitin carboxyl-terminal hydrolase 7 DUB 134
USP14 Isoform 3 of Ubiquitin carboxyl-terminal hydrolase 14 DUB 1126
OTULIN Ubiquitin thioesterase otulin DUB 1390
UBA1 Ubiquitin-like modifier-activating enzyme 1 El enzyme 585
HERPUD1 Homocysteine-responsive endoplasmic reticulum-resident ubiquitin-like domain member 1 protein ER protein with Ubiquitin like domain 16
UBAP2 Ubiquitin-associated protein 2 Ubiquitin associated protein2 509
UBAP2L Isoform 5 of Ubiquitin-associated protein 2-like Ubiquitin associated protein2 Like 1459
URM1 Ubiquitin-related modifier 1 Ubiquitin like protein 1356
ADRM1 Proteasomal ubiquitin receptor ADRM1 Ubiquitin receptor 269

Table 2

Candidate Role Rank (1470)
RING1 E3 ligase 29

RNF2 E3 ligase 39

RNF169 E3 ligase 203

TRIM33 E3 ligase 854

CBLLI E3 ligase 980

STUBI E3 ligase 1014




Table 3

Genes Target sequence Primer sequences (5°—3")

st | omoncomamacorent |GG SO IO OT TG
o | acrcerormoncaomn [0SO T ORI G TG TG TG
| ocommeromonman [ A O GTA NG TG
UBAP2 | COTGGAAACAACAACCGOAM [t TG GAAACARCAACCGOAACTCGAGT T CCGOTTGTTGTTTECACS
RNFIG) | ATCAACTCCACGCAACCTAAA |t i A A TCAACTCC A AACCTAAACTCGAGTTTAGGTTGCGTGGAGTTGAT
oo | crorcoomcorccoean_[COe G AT AT GGG G TG
o | coneroccromec o[0T T I GAGA MG GGG AT T
| ecoromremoamoenow[CO0CAO MGG TOT G TGN I T
RINGL | CTOGAGCTGGTGANTGAGARA i TG T GOTCAATGAGAAACTCGAGTITCTCATTCACCAGCTCCAG
HERPUDI | CCTCCTCCTOACGTIGIAANT e o e T TOACGTTGTAAT CTCGAGATTTACAACGTCAGGAGGAGE
OTULIN | CCCTTTAGTAGTAACGGGTTT | i (e TTAGTAGTARCGUG T TCTCGAGAACCCGTIACTACTARAGGS
s | comomeacaaronon[SOe RO OAGICGROTC 6A o AN TG
o | renmoncomcoccmn SOOI M AT TG R GGG
T | ermconeocoren [0S IO LA G MAGTTTIC
Use? CCTGOATTTGIGRTTACGTTA | A A G TGGAT T TG TACGTACTCOAGTAACGTAACCACAANTECAGS

Table 4

Genes Primer sequences (5°—3")
UBAP2L TGAGCCACAGTGAGGAGATTCC
AGATTCGCCTCACTCTCCACAC
OTULIN GACAGCTTCTGAGGAACCACCT
TCCGTGTTGTACTTGGAGAGCC
URMI CATCGAGTCACTTTGCCTGGAC
ACGCTGTCTCCCTGGATGAACA
USP14 GGGAAATGGCTTCAGCGCAGTA
CACCTTTCTCGGCAAACTGTGG
CCAATGTCTCAGGGACTTGCTTC
HERPUDI CGATTAGAACCAGCAGGCTCCT
CBLLI AACAGGATGCCTGCAAAGGCTC
GGTGTCCAGGAAATCTTCGCTG
ADRMI AAGCGGAAAGGGCTGGTGTACA
CCGCTTGAACTCACAGTCGTCA
UBA1 TCCTCACAGAGGACAAGTGCCT
CTTGAGCAGCTCACAGCCAATG
RNE2 CAGTCACAGCATTGAGGAAGGAC
GCTTCCTGATTGCTATGTGTGGA




Table 5

Genes Target sequence Primer sequences (5°—3")

RNF169 | GAGTACTCGGGCCTCTTCCG iii%ggéii%iTg C(}} (? C%CCS I;F C?TT/ISTC g C
STUB1 | GAATCGCGAAGAAGAAGCGC i‘:iccggéé?lggg? g,ﬁ%%%%ﬁﬁf?ggc
TRIM33 | GTGTTGTGTACCGATACTAC iﬁi%gfﬁi@iﬁiﬁ%ﬁ%ﬁgg}g&
USP7 AGATGTATGATCCCAAAACG iii%gégﬁrf gggi?gig:éﬁfﬁcﬁ%c’
RINGI | TAAGATCTATCCTAGCCGGG  [en e STARALEIATL L

Table 6

Genes Primer sequences (5°—3")

RNEF2 AAACGGAACTCAACCATTAAGC
TTATTCACCACTGTTCACCCAG

RNF169 AGGTCTGAGGAGAACCCTCTTT
CAACAGCGAAGGTCCAGAAG

STUBI GCTGGAGATGGAGAGCTATGAT
ATGAGCCTGGAGAGGTAGGAGT

TRIM33 GCCCACTTCTTTGTTTCTTCTG
GCATTTGCCATAGTTGCTGTAG

USP7 TTGTGCTGAGTGTTTGGATCTT
GAAGGTAAGTGCACGAAGGACT

RING1 CAGGAACAAGGAGTGTCCTACC
CCATCAGTTCTGCTTCTCTCCT

Table 7

Antibody Catalog Company

B-Actin(C4) sc-47778 Santa cruz

TCF3(E-2) sc-166411 Santa cruz

TCF4(H-7) sc-271287 | Santa cruz

c-myc(9E10) sc-40 Santa cruz

HA-tag(F-7) sc-7392 Santa cruz

B-Catenin(H-102) sc-7199 Santa cruz

Lamin B1(B-10) sc-374015 | Santa cruz

OctA(H-5) sc-166355 | Santa cruz

Active-B-Catenin(8E7) 05-665 Sigma-Aldrich

K48-linkage Specific Polyubiquitin | #4289 Cell Signaling Technology

RINGI1B (D22F2) #5694 Cell Signaling Technology




Table 8

Genes Primer sequences (5°—3")
RNF2 GTCGTGATGAGTATGAAGCTC
TTGTTACTAGGGCCTGCTTC
TCFTLI AGAACCAGAGCAGCAGCTC
TTCATCTGCAGGTAGGTGCG
c-myc AGAAGCTGGCCTCCTACCA
GTCGAGGAGAGCAGAGAATC
Axin? GGCATCAAGAAGCAGCAGAT
TTTGCACTTGAAGTCGGCAC
TCF1 CCGTCTACTCCGCCTTCAAT
AGGTCAGGGAGTAGAAGCCA
LEF1 ACGGAAAGCATCCAGATGGA
ATGTGTGACGGGTGTGATCC
GAPDH GTCTCCTCTGACTTCAACAGCG
ACCACCCTGTTGCTGTAGCCAA

Table 9

Genes

Primer sequences (5’—3")

USP7

CATTGACTATGTAGCAGTGGAG

TTTGCCTTCTCCTTTAGGATTCAA

RNF169

CCAACTAGTGAATATGCAAAATGG

CTAATTTGCGCCGGCCGTG

RNF2

GGCGCAAGCAGTGCAGAC

CATCAAAGTTCGGATCTGGCC

USP14

TGCCCCTCTACTCAGTGAAC

GTGTTACCGAGGTTTGTCAGG

ADRM1

GTCATCTGGAGCGCTGTTTC

TCAGTCTTGGGCTCCTGCAT

TRIM33

GGCGGATAACAAAGGAGGAG

GCTTGGGCTCAGTGTCCC

HERPUD1

ATACGGAGCCCTAGCCTTAG

CTAATGCCATCAGCCTCAGG

CBLL1

GATAATGATCTACAAGGCACTAAC

AGGCAGGCCACATTTGTCAC

RING1

CGCCAGTCTCGCGTGATG

AATCTGTGGAGACATTCCTTGG

UBAL

GTCCAGCTCTCCGCTGTC

GAAAGATCAGTCCACTCCGTG

UBAP2

ATGATGACTTCGGTGGGAAATG

GGAACTCTCTTTGCCAATGCTT

STUBLI

GAAAGGAAAGGAGGAGGGTG

TCTCTAGTTCCATCTGACACTG

OTULIN1

CACCAGAGTAGCTAAAATGAAAATC

GCTGAGAGCACTCTATGGAAC

Table 10

Genes Primer sequences (5°—3")

TCFLI ATCTTGGAGGGCATTACTTGCC
TGGGACTAATGTTCCCAGAGGA

RNE2 CAACGAAAGAGTGCTTGCATCG
TGTATCGAGTCTGTGCACTGTC
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