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Supplementary Table S1. RT-PCR primer information

Gene Forward (5° to 3”) Reverse (5’ to 3”)

USP1 AGATGTGTGAACTAGGTAAGCC ATACTTCATCGTCGTAGTTCCC
USP3 GTTTGCTCCTTAAGAGATTGCC TCTCAGTGGGAATTGAACGTAT
USP4 CAGGCAACAAAGAAGTTTGACT CCGCCAGTATCTGTTATAGGAG
USP5 GAAAGCTGTGTACTATACGGGA GGGTTTGCAAAATCTGGATCAT
USP7 TCGTCGCACATTGAGACGG CTTGTCGGCATGGTTGGGAAT
USPS8 GGACCCTTGGTCATCGACAG CACCAGCTTTGAACAGCAGATA
USP9x TCCAACAGAATCAGACTTCATCG TGGAAATGCAGGTTCCTCATCT
USP10 CTGAAGCCGTTGAAAAAGATGAG TCAGCCTCTGCGTTAGAGTTG
USP11 GCAGAACCATAAACGACGAAAT CACAGATCTGAGATATTGCCCT
USP12 CAGTCTCCAAATTCGCCTCCA GTGCTCGTTGACCGGAAACT
USP13 CAGTCTGCCCTTGGCATTTAC CCTCTTCTCTTAGGGAGCACAG
USP14 ACCTCCAATGGTGTTCAAAGC CATCCTTCAGGGTTCCTCCTT
USP15 TCAGCCATTCAGTGTTTGAGC TTTCACCTCTCATTCCTAAGGGA
USP16 TGGCTCCTTTTTGTACCCTTAA GTACCACTGTGTTCAACAACTC
USP18 CAGGAGTCCCTGATTTGCGTG CAGAGGCTTTGCGTCCTTATC
USP19 TGGAGATGCTAGGAGAGTGTC CGCAGCTTAACAATCACCTCAT
USP20 TGGACTGCATAGGGGAGGTG GGCAAGCCCATAGGTTAGGTC
USP21 AACTCCATGTTACGACCTTTGC AAGGGGACCTCTAGGACGAGA
USP22 TCTTTCTGTCGGATAGGCACC GCCCTGAGTAAAACTCCTGGA
USP24 GCTGGAAAGCCGCGTTTTG CAAGTCTGGCTAAGTAGGTGGA
USP25 TCTCGAAACCCCTATGACAGAA TGAATAACTGCACTAAACCAGCA
USP27x  GACATTGAGCAAATTGCCAAAGA AAGTCCCGGCACTGAACAC
USP28 GGGTCCGAGAAGGAAAGCC CACGGAACGATCCGAAGGAAG
USP29 GCTGGGTGATAATGTTACAGGC TGAGTAAGGATGTGTCGTCTCT
USP30 CCTCACCCCACGACCAATC GAGAAAGGCTGTCAAAGGTGT
USP31 TTCTTTGCCAATTCCTCTACCC CACAGCCACACCGATCCTC
USP32 GTCCCAGATACACTCAGGAAGT AGCGAGAGAAGGTAAAAGCATC
USP33 GGACCACAGCACCATACACTC GCTGCAAGCATAACACCATACT
USP34 CTGGTTGCCTATGAAGGCTTG AGCTTGATGCAGTTTTTCGACA
USP36 CCAACAGCGGCAATGCTATC CATCGCATCAATGGTGTACCG
USP37 AGTCAGCCTGCTCGTTCACTA AAGTCAACATTAGGCGGCTTT
USP38 GCCCCTCAAGCGGATGATT GGGTCGTCAGGTCAAACATGG
USP39 GTCACTGCCCGTACTTGGATA GTATGCGTTGATGTGCGAGAG
USP40 TGACCGACTGGTTAAAGCAGC GCTAGTATCCTTGTAGCGTTCAC
USP42 AGGCGGTCTCACCTGAAGA CACTGGCCCTAATGGAAGTGT
USP45 ATGCGGGTAAAAGATCCATCAAA ACGTTAGACCTACAGCAATGTCA
USP46 ATGACTGTCCGAAACATCGCC TTGACCAATCCGAAGTAGTGTTC
USP47 GATGTGATTCCCTTGGATTGCT AACCCCATTGGTGTATCTTCTTC
USP48 CAGAGGAAACCCGAATTGCTT GTGGCTCCCAGGTTAGTCAAG
USP49 AGTTCCGGGAATGTTTCCTGA CTCCTTACTGACAACTCTGCG
BAPI TGGGTCTGCCTATTGGCTTCT AGCCCACTCAATGGTTTTCTTTT

UCHL3

TCAAGGACAAGATGTGACATCA

TTCGAAGTGCATCTTGTCTTTG




UCHL5
OTUBI1
OTUB2
OTUD7B
OTUDI
OTUD3
OTUDS
CYLD
ZRANBI1
Argl
Chi3
IFN-y
IL-1
IL-10
IL-12p35
IL-12p40
IL-6
TNF-a
VEGF
Nos2

AGTGTACTACTGAACTGTACGCA
TGATGGCAACTGCTTCTACCG
AACTCAGCAAAAGATTCACCTCG
TGCTGTCCTGTCGGATTTTGT
AGAGGCAGGACAAGTACCTGA
CTTCGTGGAAGATGACATTCCC
AGGACGGTGCCTGTCTATTTC
ACCCTACTGGGAAGAACGGAT
CCAGACTCTAGTGCAAGACCA
GGTTCTGGGAGGCCTATCTT
CCCTGGGTCTCGAGGAAGCCC
GAGCCAGATTATCTCTTTCTACCT
ACCCCAAAAGATGAAGGGCTG
CAGAGAAGCATGGCCCAGA
GGAACTACACAAGAACGAGAG
TGGTTTGCCATCGTTTTGCTG
GAGGATACCACTCCCAACAGACC
CATCTTCTCAAAATTCGAGTGACAA
AAAAACGAAAGCGCAAGAAA
CACCAAGCTGAACTTGAGCG

CACTTGTCGAATCACATCTGAGT
GTCCTCTTTACTCTTGGCAGAC
TCATTTGGGGTCTGTAGCACA
TGGACTTGACGCAACTGTTCA
CCCGTACACAGTCTTGCTGAC
AAAGGGGCATTAAGCTGATGG
CATCAGATAGTCCATGCAATGCT
CGGTCTTGGATGTACTGTCCTAT
GGTCCTACGCTGGGATAAGC
CACCTCCTCTGCTGTCTTCC
GCAGCCTTGGAATGTCTTTCTCCAC
GTTGTTGACCTCAAACTTGGC
TACTGCCTGCCTGAAGCTCT
TGCTCCACTGCCTTGCTCTTA
AAGTCCTCATAGATGCTACCA
ACAGGTGAGGTTCACTGTTTCT
AAGTGCATCATCGTTGTTCATACA
TGGGAGTAGACAAGGTACAACCC
TTTCTCCGCTCTGAACAAGG
CCATAGGAAAAGACTGCACCG

Supplementary Table S2. The antibodies information

Antibody Catalog number Company

USP7 #4833 Cell Signaling Technology

JNK #9252 Cell Signaling Technology

p-JNK #4668 Cell Signaling Technology

ERK1/2 #4695 Cell Signaling Technology

p-ERK1/2 #4370 Cell Signaling Technology

P38 #8690 Cell Signaling Technology

p-p38 #4511 Cell Signaling Technology
B-actin GBI11001 Servicebio

GAPDH GB11002 Servicebio

PD-L1 17952-1-AP Proteintech
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Figure S1. Western blotting showing the expression of USP7 in M®, M1, and M2 induced
from ANA-1.
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Figure S2. Western blotting showing the expression of USP7 in ANA-1 from various
indicated treatments.
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Figure S3. Cell viability detected by CCK-8 of M1 and M2 in the presence of USP7
inhibitors using indicated concentrations. (A-C) Effects of USP7 inhibitor P5091 (A),
HBX19818 (B), and GNE-6776 (C) on the viability of M1, IL-4/13 M2, and IL-10 M2
induced from ANA-1. (D) Detection of the effect of P5091 on the viability of M1, IL-4/13
M2, and IL-10 M2 induced by BMDMSs. Data are presented as the mean £ SEM (n = 3) for
(A-D).



A 2s0- e
200+
A © -1
g ———
a 1504
o
-
(-]
T 100-
=
“ 50+
A \] \] \} \ \} \}
z RS
g ?‘.,09 609\ '\QQ ~g$ ® .511
© Cul : N
LN BALL | LA | T T
CD206 ) IL-4/13-M2
B Eh .
100 xx

MFI of CD206

Count

C
200 -
A _l \
150 4
©
(=]
N
]
9 100+
(-]
=
H
50+
H — 5 Y Y N
=
i W e o o o o
09\ 9\\ \ﬁ\ 16\
e ge® LAY 4
T T T T T T T “o 6‘\
CD206 > 1L-4/13-M2

Figure S4. Flow cytometry analyses of the expression of CD206 in M2 M®s in the
presence of USP7 inhibitors or PBS. (A-B) Detection of the expression of CD206 in
IL-4/13-M2 (A) and IL-10 M2 (B) induced from ANA-1 with indicated various USP7
inhibitors or PBS. (C) CD206 expression in IL-4/13-BMDM M2 treated with indicated
various USP7 inhibitors or PBS was analyzed by flow cytometry. Data are presented as the



mean + SEM (n = 3) for (A-C).
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Figure SS. Detection of the expression of CD86 in M2 M®s in the presence of P5091 or
PBS by flow cytometry. (A-B) The expression of CD86 in IL-4/13 M2 (A) and IL-10 M2 (B)
induced from ANA-1 was analyzed by flow cytometry in the presence of P5091 (5 uM and
10 uM) or PBS. (C) Quantification of CD86 in IL-4/13-BMDM M2 treated with indicated
various treatments by flow cytometry. Data are presented as the mean £ SEM (n = 3) for
(A-C).
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Figure S6. Measurement of the body weight in each group. Data are presented as the mean +
SEM (n = 6).
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Figure S7. The gating strategy for the detection of Thl cells and CTLs in TME by flow
cytometry.



Figure S8. The expression of JNK, p-JNK, ERK1/2, p-ERK1/2, p38, p-p38 and B-actin in
1L-4/13 M2 cells (IL-4/13-induced ANA-1) treated with P5091 (10 uM) at indicated time

points by western blotting.
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Figure S9. Flow cytometry analyses of CFSE expression on the CD8" T cell membrane

surface after various indicated treatments.
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Figure S11. Cell viability measurement of Lewis cells treated with P5091 at indicated
concentrations by CCK-8. Data are presented as the mean = SEM (n = 3).



