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ARICHNZIFZLL FOMEF 2 Lz,
Ab: antibody
a-SMA: alpha-smooth muscle actin
B2m: beta-2 microglobulin
CTLA-4: cytotoxic T-lymphocyte-associated protein-4
FCM: flow cytometry
Gfil: growth factor independent 1 transcriptional repressor
ICI: Immune Checkpoint inhibitor
IFN-y: y-interferon
IHC: Immunohistochemistry
KO: knocked out
MDSC: myeloid-derived suppressor cell
MHC: Major Histocompatibility Complex
NG2: neuron-glial antigen 2
NK: natural killer
SOCS-1: Suppressor of Cytokine Signaling-1
Thl: T-helper 1
Th2: T-helper 2
Th17: T-helper 17
TIL: Tumor Infiltrating Lymphocyte
TME: tumor microenvironment

Treg: regulatory T cell
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Lo TE T, PLCTLAATURIL, T EOMIEEMET U o EkBEE & o /37 & 4 (CTLA-
4) ZIAET D I & T R OREZ MG T 225, O A =X NIA LN E > TN
RN, AW TIX, B—7 v — 2 OfflfEMiiark (Hepal-6#12) # 2 L, Ht CTLA-4 Bk
VEFIREFE 2 fRHT U7-, A5, HL CTLA-4 HUIRIE CD8 F51E T A Tid72e < CDA B T MBIk AF
AN ZRIE L=, £ 2 C, CDABMETHEOY 72y FE2FM L& 2 A, $1 CTLA-4HL
R¥E5Z X 0 IFN-y pEA: CDA BGM: T (T-helper 1 (Thl) fiE) HEENRESEEN L,
IFN-y DHFFNZ L > TEDIE DI F v oL INDH T EWRSNT, £ Z OB FIZ, &
i Lo FEMHSREASMEEAER (MHC) -1<° MHC-Il OFBLINE L Lo 72, &H&ZIZ, in
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(PD-1) Huik7g ED®%IEF = v 7 R A > FHEH (Immune Checkpoint inhibitors (ICI)) 1%, it
SRR R POERE L L CTIHEE 248D TV 5,

Tl > CTLA-4 ZLET DHE /) 7 u—F A PhTH DA B Y A~ 7, 2011 FCH#EFTHE
HAOEOREERE L THATYD TEREINTZICI TH Y . LI, IR Mo, B8
PEAE G E G . PRIIE 72 &, OB 4 2RI SRR ST & 722, CTLA4 X, 1HME(k
TR OEKEIZFHELT D& "7 BT, FURTE MM o CD80/86 IZfEHd 5 Z & T THiflnd
TEME L Z BRE T 5, CTLA-4 ORIRSMNHIEREOIZ & A SIXHIEYE T Ak (Treg) (2 & > THE
NENDTDH 3, CTLA-4 OFEFEIX T Ml A BEEIEME L, TreglZ K2 T MBS o022 fil 4
g L. R ARPEEIRE2 70T B2 5N TW5, EBE, Hi CTLA-A FUIKIXRTEEEMTF
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Iz, BEtEE (MB49) | $Ls (EMT6) . Kk (CT26WT) I KO (Hepal-

6) . ETNA~TRAE/ER L, Pl CTLA-4 BUROIKERERZ FhE L=, ZDOFEER, 3T~
U AET BT, HLCTLA-A FURITIR ) 2238827~ L7z (Figure 1A) , ERIRIZHWT, $T
CTLA-4 HifRIZ L % CD4 5 T A OTEAL SRR STV D Z &b T LAEOfENT Tl
CD4 [5G T Al Esz 1 D Hepal-6 1275 H L7 8, Hepal-6 D ARNKEMITAHZDOFEMe A 1 =X
LFRMTIZ iTiET‘&)é ZEREBZLNITS, H—r v — HiER A BNL, invitro 12815
HAFHBE & invivo [ZB1T DAEFERED H#12 23R L7- (Hepal-6 #12) , HIEK & [RIARIC SRR 2
%mbte_%\#an4#mi DOHRICK LT iR aahiE%2 = L7z (Figure 1B)
PLPD-1 HiiRIS L OWL CTLA-4 FUADEA S L < IZOFH#E G L0 T Mg o8 in<Crm b3
HEINTWDLZ 0690 RRAZEBITS THIROBEEZMET 5720, BRESURIZE Y CD4
Btk T Ml & CD8 Btk TR DR EZ1T o7, 5%, CD8 G T MilakkEiz X 2451 CTLA4
PURDOHUEBIER ~DOR BTN CTH - 7225, CDA G T Ml DOFRZI3HT CTLA-4 HLiR D35
EEAICHBIE L7 (Figure1C) . Z D Z &6, $1 CTLA-4 HURDEZhIL CD4A BAE T i
KEHTHDL Z ERH LN E ST,
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Fig 1. CD4* T cells play a crucial role in anti-CTLA-4 Ab-mediated inhibition of tumor growth.
Tumor growth of (A) MB49, EMT-6, CT26WT, Hepal-6 and (B) Hepal-6#12 tumors with or without
anti-CTLA-4 Ab treatment. The average tumor volume is shown as the mean + standard error of the
mean (SEM) (n=5-7). * P < 0.05, ** P < 0.01, *** P < 0.001 by Mann-Whitney test at the endpoint. (C)
Tumor growth of Hepal-6#12 tumor with or without anti-CTLA-4 Ab co-administered with a depleting
Ab against CD4* or CD8* T cells. These depletion Abs were injected via intraperitoneal administration
starting 2 days prior to tumor cell injection and continued weekly. The average tumor volume is shown
as the mean + SEM (n=7-8). * P < 0.05, ** P < 0.01, *** P < 0.001 by one-way ANOVA followed by
Dunnett’s test at the endpoint.
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PL CTLA-4 HUADS CDA Bot: T MIIUKAZRIICESN 2 R4 L7 2 &6 T Moo g iR
T EHERILS: (IHC) 12X W HRFEL 7= (Figures2A and 2B) , BEEEIE Y > /3Bk (TIL) %,
FERAR B NI L7 BB TIL (TIL) & LT, Eiffgfi#sT Y 7 b7 =7 HALO (Indica
Labs) ZfEH L CTHMr Lz, TORER, §T CTLA-A FURDE 5 L 0 JEEINIZ CD4 BtEAmig
MR D EMNRENTZ, SOICEEMCT AT o720, TILOZ7a—H% A hA hY —

(FCM) #3EhE L7z, EOfEH, $t CTLA-4 FUADE 5T CDA 5 T Al EENIZZE <12
M2 EnHLMNE o7, —FH T, CO8BGE T M F 27 40% 77— (NK) #ifla, B
I ORENII AL B B2 - 7= (Figures 2C and 2D) . CD4 [ T e o> 5 PN =14
NEF LU=z &b, COABETHIFROY 7 » MENT &2 3 L=, FEE. IFN-y 2kt 3 5
Thl 3% < JEEN~RET 2 Z LR L E 22> 7= (Figures 2E, 2F and 2G)
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Figure 2. Anti-CTLA-4 Ab treatment induces Th1 cell infiltration. Tumors were treated with a
mouse 1gG2b control Ab or anti-CTLA-4 Ab on days 5, 8, and 11. (A, B) Murine tumor sections were
prepared on days 10 and 14 after injection. The sections were histologically and immunohistochemically
analyzed by staining for CD8*, CD4*, and Foxp3™ cells. Images were analyzed using HALO software.
(A) Representative images are shown. (B) Quantification of TILs. Each cell density is shown as the
mean £ SEM (n=8). ** P < 0.01, *** P < 0.001 by Mann-Whitney test. (C-G) TILs were analyzed on
days 10 and 14 by FCM. Percentage of each cell is shown as the mean + SEM (n=7-8). * P < 0.05, ** P
<0.01, *** P < 0.001 by Mann-Whitney test.
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BRI =D MHC-I, MHC-1l DFEIZBEDL L F, #i CTLAA HiikITE L2 %iET 3,

CD4 BME T2 N LB A = X L LC, CD4 B TR 23 A o> MHC-II %
Witk L CHEBAHERT 52 & nBEZX oD 1, Fo, CD8GME THIFAARICE G- LisnZ &
Z MR T 5 7-DIZ, CRISPR/Cas9 (Z L U i o> MHC-l B X O'MHC-1 %2/ v 7 7 7 b

(KO) L7z Hepal-6#12 (£ #C4, P2m KO Hepal-6#12 33 L U8 MHC-1l KO Hepal-6#12) % {E
L7 (Figures3Aand3B) ., Zi1H®D KO Mz HWCTHEBHHABRAITo7ofER, EH 60
KO Mz hE L7~ U AZHB W T, HLCTLA-A FURIXSES) 2 54 L 7= (Figure 3C and
3D) , ZDOZ D, FEMiE LD MHC-1 3 X O MHC-II O3, Hit CTLA-4 Bz X 2
BEDPEFRIZHIEIRNZ LAVR ST, 7236, 4 KO MIEIZEIER & [R5 D HEE 2 7R L7z,
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Figure 3. Hepal-6 #12 tumor rejection induced by anti-CTLA-4 Ab treatment does not depend on
MHC-I and MHC-I11 expression on tumor cells.

(A) In vitro expression of MHC-I on the parental or 32m KO Hepal-6 #12 tumor cells. (B) In vivo
expression of MHC-1 and MHC-I1 was evaluated 14 days after inoculation of parental or MHC-11 KO
Hepal-6 #12 tumor cells. Tumor growth of (C) f2m- or (D) MHC-11-KO Hepal-6 #12 tumors with or
without anti-CTLA-4 Ab treatment on days 5, 8, 11, and 15. The average tumor volume is shown as the
mean £ SEM (h=7-8). * P < 0.05, ** P < 0.01, *** P < 0.001 by Mann-Whitney test. Data are
representative of studies with two different KO clones.
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IFN-y ITBE OPEBRICEE 2 ZE 2 H > T\ 5,

W2, Th1 OFEAT D IFN-y DPUEEERIC S 2 2 B ZKRAE LT & 2 A, IFN-y OHFiTHt
CTLA-4 HUEDH N2 v LT 5 2 LB L0 L 7e o572 (Figures 4A) , & HIT, CD4 5
PEAINE, CDB8 B EAMIEIS L O Foxp3 B MERIIE O IEEENIRTE 2 IHC 1 X 0 3FAfh L 725558, Hi
CTLA-4 HifA# 542 X 0 @B NI L T /- CDA B EIIRIE, IFN-y fndiik &2 045 =
ETCEORBENKE D LTz, —FH T, IFN-y FRIHLARTZ T Tk, control & T
CDA4 PRI O EIZ 22 IX780 D7 h o 7o, CD8 Fhtiia<> Foxp3 55l e o fEigs PN I=HE
WZBI L CTlE, T CTLA-4 HLiRds L OV IFN-y HFIFURIC X A 203G b v dr > 7= (Figures
4Band 4C) , ZADHDOFERN G TIFEOHEBRIZIL Thl OFEAET 5 IFN-y N EE /2% E 2 R/
LTHY, FEHlaRERTRICIVT CD4 B T MldoRiME 22+ 5 2 L AR &,
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Figure 4. IFN-y is important for rejection of Hepal-6 #12 tumors by anti-CTLA-4 Ab. (A) Tumor
growth of Hepal-6 #12 tumors with control or anti-CTLA-4 Ab treatment on days 5, 8, and 11 co-
administered with IFN-y neutralizing Ab on days 3, 7, and 10. The average tumor volume is shown as
the mean + SEM (n=8). * P < 0.05, ** P < 0.01 by one-way ANOVA followed by Dunnett’s test at the
endpoint. (B, C) Murine tumor sections were prepared on day 11. The sections were histologically and
immunohistochemically analyzed by staining for CD8*, CD4*, and Foxp3* cells. Images were analyzed
using HALO software. (B) Representative images are shown. (C) Quantification of TILs. Each cell
density is shown as the mean £ SEM (n=6). * P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001 by

one-way ANOVA followed by Tukey’s test.
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IFN-y iXI = v A FRMBEOFWMARLCILE DEFLIZKE SEELAR,

CDA [51E T DO FEAT 5 IFN-y OYEF & LC, 1) CDS8 Bt T IR DIEMEI LT e &
U7 PUEBEIEDOH TR 122) ~ 7 17 7 —VHOREEMI A ST U7z RIAEVESG O T 18 3)
PRI 6 D HURSR R AE O HE IR FEFEHNHIE] 14 4) TS M OFRENC X 2 U 2R 5%
DESNTND, ZNETORRNS, KK TIX, CD8GME T ~DRE G-/ NI N &
MEZLNDH, WIZ, v~ /77 —VEIxof FRBROMSGZRE L, ~7a7y
— 3, HERMEEBE RIS (Mo-MDSC) | fkiEk: MDSC (Gr-MDSC) 6 KL UMFREEKRIC
DUWT, FCM IZ &L U §T CTLA-4 JUikf 5-1% ORI 255 L7- & 2 A, Hit CTLA-4 Bk
P 502 X 0 IR ER DS RS NI 95 Z L AR &7 (Figures5A and 5B) ., + 2T, #i
CTLA-4 HUiR & OFH L CRREPURIC X DAFIBERBR £ 41T o 7223, $T CTLA-A HUR DI ITE
LGRSO BN~ 7= (Figure5C) , ZDZ LD, AFFRER S FNIIBE L2 EAVRE
Nize M1, M2~7 177 —OEBENREICOWT B RREEZTT > 7228, Hi CTLA-4 Hifko 3K
CHGT 5 L B TR b o 7= (Figure 5D) . & 512, Hi CTLA-4 Hiik & IFN-y
HRIPUAZOEA L, EBME ~DRELZMIE LT, PLCTLAA AN 2R LIk 5, &5
%6HH Bk 11 HH) ITHEZEI L, SOt @Iz L0 A8 O RS 2 FREE L7z
23, HL CTLA-4 FUROEFKIZ X D Z(LC IFN-y 2RI L72 Z LI K 2B bIEBd b do 7
(Figures 5E, 5F and 5G) , Z#UH Difi A6, HL CTLA-4 HUROF NI LM E % i RIhhE - T
W R UWRTREPE DR S T2,
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Figure 5. The anti-CTLA-4 Ab does not affect myeloid cells and blood vessel maturation. Tumors
were treated with anti-CTLA-4 Ab or isotype control on days 5, 7, and 10. (A, B) TILs were analyzed on
days 10 and 14 by FCM. Percentage of each cell is shown as the mean + SEM (n=7). * P < 0.05, *** P <
0.001 by Mann-Whitney test. (C) Tumor growth of Hepal-6 #12 with or without anti-CTLA-4 Ab
treatment on days 5, 8, 11, 14, and 18 co-administered with an eosinophil depleting Ab on days 4, 11,
and 18. The average tumor volume is shown as the mean + SEM (n=7). **** P < 0.0001 by one-way
ANOVA followed by Dunnett’s test at the endpoint. (D) M1 or M2 macrophages were analyzed on days
10 and 14 by FCM. Percentage of each cell is shown as the mean + SEM (n=7). * P < 0.05, *** P <
0.001 by Mann-Whitney test. (E-G) Tumors were treated with control or anti-CTLA-4 Ab treatment on
days 5 and 8 co-administered with an IFN-y blocking Ab on days 4 and 7. Murine tumor sections were
prepared on day 11 and analyzed using immunofluorescence staining for CD31, alpha-smooth muscle
actin (a-SMA), and neuron-glial antigen 2 (NG2). Images were analyzed using HALO software. (E, F)
Representative images are shown. (G) Quantification of mature blood vessel. Data are shown as the
mean £ SEM (h=6). * P < 0.05 by one-way ANOVA followed by Tukey’s test.

18



IFN-y iXERIR O MR OEIEE TR b—v 2R 2HET 3,

BT, invitro |2 TR~ O EREEH 2 MiFE L7, Hepal-6#12 |2 IFN-y % 100ng/mL AN
L. 96 FEf# (2 cell viability assay #17>72 & Z A, IFN-y TRINEE CAMIIRE AN L Tz

(Figure 6A) . & 5T, IFN-y i3 AIRL OAfE HIfE 1k & 7 R b — 2 & 3538 L 72 (Figures 6B
and 6C), LL EOFEFEANE . B CTLA-A HUARIC L 0 IHMEAL L7- Thi b, i oo i & e 11
TR —=V AZFHET L2 L THIEGIENZREL T D RN R ST,

A
120~ *
® e non-treated
~ 1004 A IFN-g
S A
~ 80 AT,
=
Z 60
3
Z 40
8
20
0_
B
. S0 skkxk
non-treated IFN-g o ® non-treated
w . * *ok kK
" ‘ ‘ 40 A IFN-g
151.33% - 4G 1 39.90% )
E 30
G2M 23.34% | 4578 G2M 26.84% | 4=
5 *
N 20 —
B 104
0 1 1
G0G1 S G2M
C
non-treated IFN-g *

1e3 Jnecrosis. 12% Late apoptosis 0.9% 103 Jnecrosis 2.5% Late apoplosis 1.1% 3 -
e non-treated

A IFN-g

a7 early apoplosis 0.5% Jive colls 95.1% ‘oarly apopiosis 1.4%
to1

ot
apoptotic cells (%)
1

Annexin V

Figure 6. IFN-y can induce cell cycle arrest and apoptosis in Hepal-6 #12 tumors.

(A) Analysis of cell viability was performed by WST-8 assays after IFN-y addition. (B) Cell cycle
progression was evaluated by FCM after IFN-y addition. (C) Apoptotic cells were evaluated by FCM
using an Apoptosis detection kit after IFN-y addition. Data are shown as the mean + SEM (n=4). * P <
0.05, ****P < 0.0001 by one-way ANOVA followed by Welch’s t-test.
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PLCTLA-A FURIT, % TF = 7 ARA o MHEFEE L TR RSN TWD 3, £ OHUEE
RIS I A=A LN L TRESND EEZ LN T WD, AFZETIL, FFlC CDA Gk
T HERRIZ FE S A Y THL CTLA-A LR OFEIRE T 2 MRGIET 2 72 12, CD4 Bat: T A&z M oD
Hepal-6 &7 /L& HWCEERIZRIT 21T o 7, £ DOFER. HL CTLA-4 FURIC X B HiEE/ERH O
o 7BgF & LT, CD8 Gt T AR IXMEAFH3°, CD4 Bt T HIfRITIRA T3 2 A 1 =X Ln
ETHZEEZHONC LT, ZDOA T = AL TIE, HiL CTLA-A FURIZ LV Thl ffa A &g
WZEFE L, Th1faOEAT 5 IFN-y DHUEEERICKNEATH S Z L 2R L, EIARIERH
FFCid, AR ED MHC-1 ° MHC-II BBl 2 LE L3, 2o Lid, HLCTLA-4 HUAD Thl
T D PUEGEM 1T CD4 M T AR X 2 Mia O EEEER AL EClE VN 2R L
Teo EBIT, invitro ORANT LY | IFN-y DHUER A 5 = X LA R & 7R k— %
EHETHIENEETHDH I EERETHT — X 257,

PU CTLA-4 HLIRIZ L D Treg OFGBITIEREOBREICTHF G T H AR H D & SN TVDHITE
M 531817 T e OFEER T Treg DINTEIR SN2 o7z, 2O Eix. AWFZETH
WA T, HL CTLA-A HUIRIE, Treg Z ke <& CD8 Btk T HiAE<> NK Alfi 72 & il f5 3
PERIE OBERE 2 ML S & CTHUEEZN R 2 032 Z Lo X v | JUEESR 2 RT O Tiden
ZLERLTWS, BRTHEHSNAHCTLAAHUR R L A Y AT LA B Y A= T3R5
PURT A V2 A4 T %FL, LAY LASTIIESE b IgG2 Hik, A U A~ T X5%EEE b
IgGL HiATH 5, 19GL HiiklL, b k Fe ZRIRICxHT 2 REABIAMEIZIE SV T, 1962 Hifk &
0 bR HUR KA EM S (ADCC) 2T 5 Z E DB TWVDR, hLAY AT
EAEY AT IHEREOINERERT, LEEN-> T, Wei Hi%, HT CTLA-4 HLIRDO AN
Treg MIADORYE TIX72< =7 = 7 X —HEREOIEFRIZH KT 2 LGm U TH Y 3, Zhidfkx 03
Re—%7T 25,

U, ILUEET L~ T AZEB W T, P CTLA-A FUAR 542 X 0 i BRERNVEERE L. I %2 IEH
fbs¥2 2 & CHIEESREZRETH 2 EnmE S/ 8, AR TH, i CTLAA HLik#E s
W2 K0 IFERER D IEIEINICERE T DR IR 2 7228, FNTIEBG- Loz, AREED 5
M- IFBRER DEEREIL. HT CTLA-A BRI 5 X 5 Th2 A oM 2388 5. L= WREMEN & 2 b
Do FTMEBEMAEIZET D IFN-y O#EIZZ <, MEHFELZHET L2 L 020 &R % RHE
SHHZ L2 FREMEEZEFRLSED L BTHELZHRT D e URix REEwmN R ENT
W5, ARBFETEH, MEBECME O EFLOFIZIT o725, ZYRITFRBD b T RuY,

BRI, Fox O ENLETOME L 2R —B L QW RWERAZZ2ICHAT L 2 ik
TERV, 72721, $LCTLAA HURIZ, FFEDERFMHFITEKFT DEEBOA D =X L%B LT
PUEE D F 2 R A RENEN B D, ANAFZE Tl Hepal-6 2 L TV 5 A%, MCB6C T [AkEIC
ICHIZ L 535N 1% CD8 Bt THfifa Tix7e < CDABAME THifE, HFIC ThAMENAEETHD Z
EWRENTND Y, v~ T RETAEZOEEEL N OIS IC Y Tdd Db Z LILTE
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ROD, D7 Lt CDAGYE T AR IEGEHEBRIERE D =38 X LN — L 70 D 5 BREE AMFEAE T
D EDIRS NI, IERIEICET D CDA Btk THIRROERIR T — 2 IXR ST 523, IiE
FEOA T ) — IV T CDA GE T AL DIERAI FTREMES RS TV D 2, b OFEET
EAMGE T DAL ME < . IRIEIRD I CE DR & 5,

YL CTLA-A FUADBIER OJFIN & LT, B7-CTLA-4 tHAVEF OHEWTIC L 25 A 25 S 0HED
FHHRNET N TND S, KIFEG, HigE~ 7 2 E7 k3 251 CTLA-4 HUiR o SKER
& LT, ThiMifa N EE e f%B 2 Rmd 2 EBNHL N E o7z, 2D, B7T-CTLA-4F A AE
Az W9, A —7 CDAGYE T/l Z Thi Mg~ b S8 25 2 LR TEE, ek
NEHERFLD D LR CRRO LN IBIERZIBCE 20 TRV EEZXTND, FA—
7 CD4 Bt T HIBE D Thl M ~D 3 bIZB L CTiE, IL-12<° IFN-y D %A M A & LTz
D 28R Gfil X° SOCS-1 DI A L7126 D 4B R EINTEY . ZbIiT LV ZeTHEY
REERE IR 0G5 00 h L7y, —FH T, AL S & HPL CTLA-A HLEE 512 LV Thl fifu)s
BN 2 2 LI3MESNL TS L DOD, 728 Thl M RANSBIREN D DT S E 72
STELT, FMR AN =X LREINIAS % OBRFHEMETH 5, IFN-y OFF1i%, 1 CTLA-4 FL
RIZ L D CDA BGtE T ISR O RS NIRIE 2 il L7z, 20 Z &k, JEEHRIE Thl Hifass o pEA
SHU72 IFN-y 728 CD4 (e Tl ORI 2R L 9 5 Z 2R TH V EB I T 5,

AIFFROFETR & LT, e Eer v E#ERT5 Z L2k, HLCTLA-4 HiLikns Thl
NFN-y fili 2 U CHUIEE I B2 B T & 5 Z L WNFEIES T2, IFN-y 13, AEEHH0 N oo i = 4
Bk & TR b= A EFET L2 TR, CDARRE THINRD & & 722 % 1218 224 % ThE
PERH D, L7z > T, ThUIFN-y REEOFRENL, I 28 LOIREERNE & 72 5 rTEerEns
b5,
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Jiik
1 ERIBYOIY F

;Y FBRIT, I RIS B RRE B R OFGBO b LT Lo, FBREWMORY
P, THEE R RS B EBR O IE A2 S (2 BE 3 2 A 12T T 7

~ U A EEHIIOER Hepal-6, CT26.WT. 35X TN EMT6 I% American Type Culture Collection 7>
S L. MB49 #ill1X EMD Millipore Corporation 7> HHEA L7z, ZiH OfIERIL. 10% 7
VHERMmE (FBS) . 100 U/mL<X=3U > 100pg/mL A k L7k~ 3> (Nacalai tesque)
Z &t DMEM (Sigma-Aldrich) % VY, 5% CO,. 37°COHDA % 2 _X— X — N THE L=,

3. Hepal-6#12 OffSL

1-2E6 fiEl > Hepal-6 #~ 7 AZF PG L7, 2 7 ARG ZBIL L, o~ o RCE T E
LT, 61227 AMIEEAZ IS E, vivo ICLE L TAESET AEEZER Uz, BN L7-
JEB X2 27— CREE L7, iR, Ak Rl Z 96 well plate IZFRFAIRL, > 7
an=—BENL L, ARBR T, invivo 427 DL EMESC invitro TOHEREN K HENT-
#12 I L7, 7235, E5R ML 2. Mlaki# ICiE#lomy Th 5,

4. Invivo 5B

Hepal-6 # 12 #£RHL L. 1-2E6 fHDffifid % PBS (2 L7-t% . EREORER TR~ NV
v (Corning) (ZFHERE L7, R L7 MIRER 2 ~ 0 A0 FEH Lz (OR
H) o BWEEEITT 2L AT &I 2FEMIE L, SRR 2,000 mm3 22|
LA T U AXEHIE LTz, T XTOREBRIZIBNT, ~ 7 A2 200pg DHL CTLA-4 HLiL

(9D9; BioXcell) Z#f#t%2 5 H B2 G 3-4 HMRETHR G L, 74 Y Z AT ay hr—)LiZ
I%. 200pg D~ 7 A 1gG2b (MPC-11; BioXcell) Z M\ /-, THIFIERZEIZIE, 250ug DL CD4 it
& (GKL1.5; BioXcell) F7-1% 250ug DHt CD8B Hifk (53-5.8; BioXcell) Z JHu . AFFEEKERZEIC
1% 200ug DL CD193 il (6S2-19-4; BioXcell) % v 7z, IFN-y ® FF0iZiE, 250ug DOHL IFN-
y il (H22; Leinco Technologies) 72137 A ¥ % A 7= hu—/L (PIP; Leinco
Technologies) % M\ 7=, 3-_TOHIAKRIL, Figure Legend (Z5E > CTHEFENIZHK S LT=,
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5. Bk

FCMZE 72I1XIHCH @O $i{ki%, BioLegend, eBioscience, Thermo Fisher Scientific, BD
Biosciences3s & U°Cell Signaling Technology7» SEEA L7, HiikY 2 k& LLFIZRT,

Antibodies for FCM

Protein | Clone Manufacturer Concentration
Argl AlexF5 Invitrogen 1:100
CD3 145-2C11 BioLegend 1:200
CD4 RM4-5 BiolLegend 1:100
CD8a 53-6.7 BioLegend 1:200
CD8a 53-6.7 BioLegend 1:200
CD11b M1/70 eBioscience 1:200
CD19 6D5 BioLegend 1:200
CD45 30F-11 BioLegend 1:200
CD193 | JO73E5 BioLegend 1:200
CD326 |(G8.8 BioLegend 1:200
F4/80 BM8 BioLegend 1:200
Foxp3 FIK-16s eBioscience 1:100
Gata3 TWAJ eBioscience 1:100
H-2Db KH95 BioLegend 1:200
H-2Kb AF6-88.5 BiolLegend 1:200
I-A/I-E | M5/114.15.2 | BioLegend 1:200
IFNy XMG1.2 BioLegend 1:100
Ly6C HK1.4 BiolLegend 1:200
Ly6G 1A8 BioLegend 1:200
NK1.1 PK136 BioLegend 1:200
NOS2 CXNFT eBioscience 1:100
Roryt B2D eBioscience 1:100
Siglec-F | E50-2440 BD Biosciences 1:200
T-bet 4B10 BiolLegend 1:100
TCR-P H57-597 BioLegend 1:200
Antibodies for IHC

Protein | Clone Manufacturer Concentration
CD4 D7D2z Cell Signaling Technology 1:400
CD8a D4aw2z Cell Signaling Technology 1:1600
CD31 MEC13.3 BioLegend 1:100
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Foxp3 D608R Cell Signaling Technology 1:1600
NG2 polyclonal Merck Millipore 1:200
aSMA D4KION Cell Signaling Technology 1:100

6. Flow cytometry (FCM)

VAL AR L, NI TI AL, 20K, ImMLOEL > BER

(50U/mL DNase | (Worthington Biochemical) . 100pg/mL Collagenase type IA (Sigma-Aldrich)
inRPMI) 1T, [Elf5 S H 728 537°CTL40~6053[#] 1 > F = ~— |k L7z, #ifid% FCM buffer

(2%FBS, 5mM EDTA, 5mM HEPES in Phenol red free Hank's (Sigma-Aldrich) ) Ty L.
100pm®»F A 7> A v 3 = ClEi L7=, Red blood lysis buffer solution CALEE L 7-7%. #lifd % 20%
Percoll Plus (GE Healthcare) (ZFFfif L, MEEHINL & TILA /3B L7, FCR7 1 v &% v Vi

(Miltenyi Biotec) T7' 1 v X 7, &HuiA% L0 16 UL ([ZELEOBRE THRML, WEET
4°C T30 A > F = _X— k L7z, AREANYLIZIZFoxp3detas » b (eBioscience) % FHV 7=,
Al O YA Zi%, DAPI (Dojindo) . eBioscience™ Fixable Viability Dye eFluor™ 780

(Invitrogen) . Z7=1XZombie NIR Fixable Viability kit (BioLegend) %M\ 7z, ¥ A NI A P&
HEFRNTT 272, FeR7 1w ¥ 7 ORINC, #ifid % 2uLl/mL Cell Stimulation Cocktail (Thermo
Fisher Scientific) & BD Golgistop (BD Bioscience) # %L L, 37°C CAKFEHI L7z, Hepal-6
#12MARIRIZ 31T 2 MHC-IDFEBL A in vitro CHRE 3% 72 8012, #4100 ng/mL Recombinant
Mouse IFN- g (carrier-free) (rMulFN- g : BioLegend) C37°CIZ CA8KEIHIIL L=, T — & 1%,
MACSQuant (Miltenyi Biotec) . NovoCyte (Agilent Technologies) . 7213 Spectral Cell
Analyzer ID7000 (Sony) % FVCHUS L7z,

7. Immunohistochemistry (IHC)

AP NS 2 AT D 72D IEEHAR AR I L, 4% /3T RV L7 VT K (Electron
Microscopy Sciences, Hatfield, PA, USA) T4°CIiZC—MEEE L7, Yl OfER L CD4, CDS,
FOXP3DY: a3 Applied Medical Research Laboratory 23T~ 7=, #ASUI O T, AT A4 R
ZPBS T L COCT compoundZ [ L, 71 v v 7k (5% 1. 0.3%TritonX-100 in
PBS) TClRffHl7 my ¥ 7 Lictk, —kFUKLA4CT—HEA % 2— h L7z, BEHE, O
Z RPUAR & RIE, BFETTC 1 EEEA > % =X— k L, DAPI A Y ProLong Diamond Antifade
Mountant (Thermo Fisher Scientific) TH/X—2 YU v 7 L7z, +XTOY)fyZHALO Image
Analysis 7 + 7 =7 (Indica Labs, Albuquerque, NM, USA) T##T L 7=,

8. CRISPR/Cas9 o A7 L% H\ 7= B2m, MHC-11-KO Hepal-6#12 ffifa ik oo ff 37
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B2m FE 72 IEIMHC-11% F Bl L 72\ "Hepal-6 #1241 latk 2 1E# 9~ 5 7=, BE# Dsingle-guide RNAs

(sgRNAs) Z{#i [ L 721027 = dsgRNAs% GeneArt® CRISPR Nuclease OFP Vector

(Invitrogen) (Y77 m—=227 L7-, #laiX, Lipofectamine 3000 (Invitrogen) % FV T,
BETL— M T250gD 77 A RDNAT 7 A7 =7 kLT, 2B, OFPXT & —5k
#HAE 2 FACSAria-11 Cell Sorter (Becton, Dickinson and Company) %M\ Cy > 7 vty —7
47 L, EBITHER LZ, FW=sgRNASOELSI A LI IZRT,

SsgRNAs for CRISPR/Cas9

Gene Sequence

B2m 5’-TCGGCTTCCCATTCTCCGGT-3’
H2-Aal 5’-GGAGGTGAAGACGACATTGA-3’

9. RNA-sequencing

RNA/ZRNeasy Mini Kit (Qiagen) Z H\ T HEfE L. PrimeSTAR MAX DNA Polymerase (% 715
NAA) WV TCCDNAIZE# R LT=, & D, ExoSap-IT Express (Thermo Fisher Scientific) %
HAWTeDNAZ 27 J—>7 v 7 L, BigDye Terminator v3.1 Cycle Sequencing Kit (Thermo Fisher
Scientific) Z W CTHEL L7z, 3130xI genetic analyzer (Applied Biosystems, Thermo Fisher
Scientific) & MW TCESN A MEEL , IERELRFEOBEZ R LT, 7I7A4~—V A MZUT
2R,

Primers for RNA-sequencing

Gene Direction Sequence

B2m Forward 5’-TGTGCAGAATGGGATGTGAC-3’
Reverse 5’-GGCACCACAGATCAGTCTTTTGG-3

Ho-Aal Forward 5’-CTGGCAACTTTGACGTCATC-3’
Reverse 5-TTTCTTCCTTCCCTCACTGG-3’

10. Cell viability assay
Hepal-6#12 (1E3 cells/well) (Z 100 ng/mL rMulFN-y Z 0 L. 96 B[4 (Z WST-8 7 v &A1
(FrX7) Ik AEMREEZRELEZ, 7R M= 2082 Annexin V-FITC
Apoptosis Detection Kit (eBioscience) % M V>, Hepal-6#12 (1E4 cells/well) (Z 100 ng/mL
rMUlFN-y S0 96 BRI 74 1 5206 L 7=,
11. Cell cycle analysis

Hepal-6# 12 (1E5 cells/dish) (2 100 ng/mL rMulFN-y Z#An L., 37°CC 96 1 o 2 = —
kL7, PBS i, iz 70% % / —/L 9T 4CIl2C 2-3 HIFEE L7, PBS % 3
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[T - 72, HifZ 250pg/mL VAR X 7 L7 —¥ (= v Ry P—r) T 37°CIT 1L
L7, 50 pgmL @ 3 vfb~7 a > v A (Pl Sigma-Aldrich) % il x . 30 43 A% L,
MACSQuant CHI|E L 7=,

12. HeaHEHT
WEEHEMTIZ 1T GraphPad Prism 8 ¥ 7 ~ 7 =7 (GraphPad Software, Inc.) % V>, in vivo HLi
1213 One-way ANOVA followed by Dunnett’ test, One-way ANOVA followed by Tukey’s test & L <

I% Mann-Whitney test Z . in vitro FL#ZIZ (X Welch's t-test & v 7z, P<0.05 Z#EtRIC AR & L
7o
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