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CTLA-4

CTLA-4 (cytotoxic T-lymphocyte-associated protein 4, #204CD152) REREKEHBREDN
iR, CTLA-AEBHHBCTLA-4ERRE, MNTFA2SHRER (2933.2) , NRISHREIK,

19955, Tak Wah Mak 1 Arlene H. Sharpe RRELE =N IR ACTLA- 4B B R/NEBER LM
TCTLA-4BEE R FIETHMBH R T EE,

ERUNTHREEREA, 5CD28 (THRLBERF) AR, MENTSHEREMEKRER
#CD80FICD86 (hib7-1F1b7-2) &5, CD28RAFLIRFIEES, EHTMAE, MCTLA-453E
REHIESETER, LTARASRGEHEHNE, SFEMEAR, HBECTLA-45CD80FICD86
NENHESHEZ, BUSTEFBERCD288BIEER.

EEBNSHETHRESD, CTLA-4EENTHA, TCRFMCD28: B7EEE£NREESBEE
BCTLA-4NEBHEREAFS(TLA- 4RV ARERE., @ICTLA-4: B7RFEEE£RIAR
=5, BMEIL- 2P MEE R LETAREN =2 iEH.

A

IL-2 production
positive Proliferation
Increased survival

Antigen

presenting
cell

Net Reduced IL-2 production
negative Reduced proliferation
signal Reduced survival
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CTLA-4-mediated inhibition of T cells. (B/F3BEAm ] Clin Oncol. 2016 Feb;39(1):98-106.)

C(TLA-4 X2 5HENRERIETIERE., BETHMETHEE (Tregs) HAMEEIRCTLA-4, CTLA-4 KO/MNRIER
thTregsiEHIM M THAMEB I EEHEISS, REACTLA-4XTregsIBEEHREE, BHRIAATregsiZHI RN TH
) —fALHI RAPCEB7E/AN TR, SECD28HERIEELD .

Antigen presenting cell

Y

Reduced proliferation
Suppressed effector functions

CTLA-4-mediated inhibition of Tregs. (B F3EAm J Clin Oncol. 2016 Feb;39(1):98-106.)

PD-1
PD-12HRMZAB7 / CD28KRIEHIKE, HAPDCDTERARD, MNFA2SEEHER. NRI1SHEHR,

CEZSREAEFMEFRTEME1 (PD-L1) IEEFMRTEA2 (PD-L2) &R ABHTHEREL.
ECTLA-4ESES20, PD-1EEMFITAMIETE, MFIMEKR-y (IFN-y) . FEIRIEE FTNF-af]IL-28)
E, HBRETAREER, PD-1RERARTARZRIETREENINFIMEZIK,
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PD-1 ' PD-L1
up-regulation up-regulation

re PD-L1

Proliferation
Cytokine production

TT——— IFN-Y

Reduced proliferation
Reduced cytokine production
Reduced survival

PD-1-mediated inhibition of T cells. (BF3BAm J Clin Oncol. 2016 Feb;39(1):98-106.)

CTLA-4 vs PD-1

HEZ %

o EEAHNTHERERIX

o RIXKFEZtcr{zS &0

s RRTARLNEE. BEREAN. AREFFENEE

rRZZ

[cTLA-4 |lPD-1 |

ERMTRRRE (SEHENR) : A :
AR eBmnean  |[ETARRNES (SERNNE) REER, TEEHHAR

ETHEIEL MRYTHESN, BEECHITRX, W: BAMK. NKAE. WRAKM. EWRMAKR,. NS
N, ERARS.
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ERBR T APCLASH, thERERRMBPRIE, W: PD-LI ZRETFSHMAM, ENTE
EARAERRREME (APC) k ||M4AAE, WTHAE. BA. DCAMMERME, DRINSMMAE, e ERMDE A KHA
X . RESHMEARRNARAK, hEMBEAEPRE, BRZT, PD-LLORARER
KEPRE, FEMDCAN. ERMEAMBAEEIX.

EEE&/D@’%WT!R&H@%&E%Z& S RS B R

ZlTregiIaE

X TregffERA i RIF

anti-CTLA-4 vs anti-PD-1

#HICTLA-4iEEE 5PD-1/PD-L1iB AR BSHEIE:

B |2 |28 |
|Ipilimumab ||Bristol—Myers Squibb |

CTLA-4 inhibitor

|Tremelimumab ||Medimmune/Astrazeneca|

|Pembrolizumab ||Merck |

PD-1 inhibitor |Nivolumab ||Bristol—Myers Squibb |
|Pidilizumab ||tionCureTech/Mediva |
|Durvalumab ||Medimmune/Astrazeneca|

PD-L1 inhibitor

|Atezolimab ||Roche |

R FACTLA-AHFAFIPD-1H1E A BIBEETCTLA-4FIPD-12 /5, HiPD-1EEHESISEMNIE 2 HNEIECDS TA
AIFEEAIY 18, HMCTLA-4TEILETM FiRES TICOS+ Thl-like CD4 TR 18, EAE(1ESFECDS+ TH
fRignn, EELEEREIAENMBILEIRIIME: anti-PD-1EE 2@ flL LIRS N BBRKIRR,
manti-CTLA-4NIgEft R BN K S HES 2R, HPRSEHEKRARRARER.

Classification of tumar infiltrating
T cell subsals using mass cylometry

Anti-PD-1
Therapy

Anti-CTLA-4
Therapy

Differential angagement of
I spechc T cell subsels

@ Exhausted-like COS T cell A&
& Th1ike CD4 effector T cell
@ Regulatary T call

J .. . Unmspnnsive Teall

Anti-CTLA-4 and anti-PD-1 checkpoint- blockade therapies target distinct tumor- infiltrating T cell
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populations to induce tumor rejection.

00PD-10CTLA-40000000000CCODO0000NOCOD000000ODDCTLA-4000PD-1000000000C00D00000O00000O
OoCCCCCDDODDODDDDDODOO00000000000aa

HEESERESARKNEEE, ERFAREBHERANAGERRESINGY. ANRE/NENHR
EEARRROE ROV [RIDFIFIRM T orsett, BRI B ERN T2 AR oI sE8TEl
ER (MEBRR, BREF) .

AEEYMERZLCTLA-4, PD-1, PD-L1=HERIEHAFRA/NRER, ANRKEQASRERERE
“/y,

ARG/ R IR IE SR
CTLA-4-HU

ME R
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G
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— 0 human CTLA4 polyATE—— 28—/~ B —

CTLAANTBRH/NBEEREE, £ C57BL/6) RESET, BAR C(TLAA EARBEIEANNR Ctlad EEH ATG
I8, ERIELAE CTLAYA EHNRENEM/NENIE Ctlad B9FRIX,
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FACS ¥ CTLAG AR/ BRI MAEICTLAY RiX, CTLAG NiBRIL4EE F/NR R A E 4058

#£anti-CD3 Fanti-CD28H# 72h FUREMEE, FACS #M AJECTLAS FRiX,
HaAEEF/IMRIEHHCDA+ FICD8+ T E A oI LUEM B ARCTLAS BISERERIX,

5ehk)

- CTLAA A B/NEMC38HE S BRI IRIE 4L BB

400~
- Control

- Ipilimumab

5

Tumor volume (mm?)
g 8
T T

=

Days post tumor implantation

Z£BER: CTLAG AR
(5CrownBio &1E

4. CTLA4ATRA/ N BRI CTLAG AT pilimumab AR MAMENE. (BIENSEXEMHIHER

REEETM)

EEmnEXEYRERDERAE
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DBFBZELREN . BMCISEHFEAMERMFCTLAARER/NSENESEET, REEHHLS 24,
REPHLAFIpilimumab 10 mg/kgel & SATREIBL/KHITIATT, BRAKE2R, EELKRHAR, BIRA
2950 ERDYEIRAR

SRER: human-CTLA4ZE Y IpilimumabgEis B ZEMMHIMCISHBECTLA-ANB AR ERK, £881
AT B MENFNER, SH2AGUREEZREENNHNE (WLE) , EIpilimumabiairA
BRHIVMEREER, MAYBRANMBFEER.,

A
Tumor volume
G000 —8—  G1HulgGl 1W0makg b.iw. v,
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B
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300077 - 61 HUIGGT 1Mk Duiw. i
200 T ©2Yervey 1imgikg biw.iv.
EZE.UU—
= |
=] 24.00
@
= 22.004
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& 20,004
oo
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o0 2 4 & 8 10 12 14 416 18 20 22 24
Day after Grouping
* P05 P<0.01 significantly differnt from Gi{Dunnett's multi.comparison tost)

B 5. CTLAA N BN/ NBER B HFCTLAA N BEAFRIpilimumab AARFIAER R, (BUB AN S5Pharmalegacyd
E )

CTLA4 ATBE/INE MC38 B EUA N AMEZE MIRIE, CTLAG NS F/NBIERM MC38 L= M
R, EEEKEL 100 mm3EYEHI A AN RAFNGITAH (n=9) , ERER: AR CTLA4
25 Yervoy BIEE BERRMEMR (p<0.001) , IEBACTLAG ARE/NRER—MRIFHIEIESH A
CTLAG I HMBFRRE,
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PD-1-HU

ME R

Pded1 wild type allele

ATG
J -
ATG l’
donor vector T :::1‘:,‘
{9 humanPDCD1  poIjA— =
Pdcd1-human FDCD1 knockin allele 'L
ATG

— 0 human PDCD1 BOA-TI——— 21/ SN

PD-1 NRI/NBHWEREE, £ C57BL/6) BEERT, ¥ AJR PDCD1 EAHKBXEBN/NE Pdcd1 ERFEH ATG
B, ERIEANELE PDCD1 FHMEN, B/NEWIE Pdcd] BFRIE,

REEIE

- PD-TARU/MRTARTER 94 (FACS) 4B

WTCS57BL/é hPDI1KICS57BL/6
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FLI-H

Al-H

—-lsotype, unstimulated CD3" cells
Keytruda, unstimulated CD3* cells

-Keytruda, Con A 5ug/ml.CD3" cells

hPD-1 expression in 24 hours after ConA stimulation.
(Co-work with GenSicrpt)

PD-1 ANBEH/NBETABEZConAESER R (5 Genscript 8E5= M) . FACS % PD-1 AiBE{L/NE A2
BEHE AR PD-1 RIX, PD-1 NBHaAEF/NEMEEE/NEEURAE T HREMAE, 440 ConA R & 24 /N
B /&, FACSH M AJRPD-1 & THEEEREA, EREXR: ConA #IMEIEE, £ PD-1 AR&/NE T4

RETTLAENE AR PD-1 EARIX,

- PD-1ABH/NEMC38HIBIEBIANIRIEE R

EEmnEXEYRERDERAE
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15004 —o— Vehicle, 10 mifkg, biwx2, i.v.
—— Key truda, 10 mgfkg, biw=2, i.v.

1000

Tumor volume {(mm®) Mean £ SEM

500
o= T
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* P, 05, P01 wignificansly differst from PBS{Dunneits muli-comparisan tes) * Pl 05, PO significantsy differnt from PES|DUnnett's multi-com parks on |

A. BYELRRAFAFR+SEM, (5 Genscript 81E52 )

PD-1 AiBRH/NE MC38 B E B AN AR A BERIE, PD-1 ARLAESF/NRIER MC38 EipEMIEE,
iR R ZEL 100 mm3ETESYI A EANBANATA (n=8) , BALAMK, ELLANR, ER

£R: #XAR PD-1 AEEY Keytruda BIEEREHHMERRE (p<0.001) , iEHER PD-1 ASR/NR
B—MRIFHEIES A PD-1 REHRNERIER,

B. EALRFIIAIRLSEM, C. /NEFIAELSEM, (5 PharmalLegacy E1ERH )

PD-1 NIRH/NEMC38 g R B AN MAMEZ MR EIE, PD-1 NIRUCAES F/INRER MC38 L= H
R, IEERKELY 90 mm3EYEHI BN RAFATAH (n=9) . EREX: $#HXARNPD-1HiE
FEREENRMERR (p<0.001) , BEXMHAMBHRREIM LSRR,

PD-L1-HU

MERE
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PD-L1 antibody anti-tumor efficacy validation Body weight changes in anti-tumor validation

2500 46
— -0~ human IgG 1mg/kg, 2d x 5, i.p. | - ~0— hlgG 1mg/kg
E 2000 4 —a— anti-hPD-L1 antibody 1mg/kg. | ’l P<0.01 ] | —a— anti-hPD-L1 antibody 1 mg/kg
= q2d x5, ip. = 36
% » 34 e
% 1500 i LE ) W A
] E 2% }__—f = i .
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Days after administration

PD-L1 AiBR4/NER MC38 B iR B AR AE A MISIE, PD-L1 AR EF/NRIER MC38 ARKLE
EBEER (REAEPDLT, RERIARIEPD-L1) , MEEKZEL 100 mm3EVIE T A E XS
74 (n=5) , ERER: #HXMANPD-L1 AFEEEENRMERR (TGI: #E= , p<0.01) , iEH

Days after administration

PD-L1 AR/NBER—MRIFRVRIES YA PD-L1 BHBBIBREE,

ARENBITRER

| B | BRS | #s |
| CTLA-4-HU | Nm-Hu-00014 ][ a4 ]
| PD-1-HU [ NM-Hu-00015 || EE |
| PD-L1-HU | NM-Hu-oo062 || Ea |
| PD-1&CTLA-4-HU || NM-HU-00079 || &fs |
[ ppo-t1actia-a-Hu || Nm-Hu-00102 [ E4 |
| PD-1&PD-L1-HU | NM-Hu-o0100 || Ea |
S 3k
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