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4-1BBRERBRRAFNSMMM FRANHRBZIAK, 153 2ECO8+ TAK E, BTFHZHRE, M4-1BBIEREBMME
ARBYNBIRES, E4-1BBRABEAERRIATT B IGKREEAR,

4-1BBREAESRRZAZANSHAM ERANHRHZAR, BrEECD8+ THELE, BTH ZHRZK,
M4-1BBIBIRBMANITARRBMNIIRES), £4-1BBRAREAERRIATT BIRREER,

4-1BB

HiYCD137, MOX40EEMEHREEF (TNF) SAHRKHNME, AMPBERIEEFZEHRBREMRR9
(TNFRSF9) ER%B., A4-1BBFHEKRIp36, £K255aa, B&F17aa55 K. 169aamifst
X, 27aaB5EX (p.187-213) fM42aaiBRN KX, /NE4-1BBUF/NRA4SHEAKR75.50cMiUE, 5
A4-1BBAAE60% M FFIHE LI,

4-1BBREEHICDA+FICD8+ THHAE. NKT. NK4. DC. B, EERMRIAAM. Eo R4
JEXE AR Tregs ERXESEHERIEZIR, BRTEAPCHIFoxp3+ Tregs E4-1BBAMEERIX, KB
BRT, AEERERERESEX4-1BB, FIFA4-1BB-/-E/NBHNZS TR AT4-1BBX #iFREiasa
BEEFR, BNEERICIEXEE,

4-1BBE2 &

4-1BBHIER{R2E4-1BBL, A4-1BBLAIFHE{K19p13.3, /NE4-1BBLIIF175%EK, BB/ BEXE
FIEEEH, EEZRAPCERX, SEDCHIEEMMIAKRBAM,

4-1BBER B ATHHER

THREL

EERNERE, APCRHREBREHEERA LIREREK. APCEMB7-1, B7-2F[ERKM 9417 T4R A Y]
tAEGEES ., EABENSER, TAM E694-1BBFICTLA-4 LiE., 4-1BBEETNFRIEXE FTRAFTFITRAF2
ERRBE=24, @dc-Jun NXREHE (JNK) &E, AEIMESETEE (ERK) &R, REEB-
cateninfIAKTZERINRESH#S, HETEEREAFNF-kBET4-1BBES, REMERAFH=EMNT W,
NF-kBHYEGE R @IS AR TEE bel-XL 1 bfl-H9FRX KB HCDS+ THREMBHEE,
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4-1BB: 4-1BBLN"ESHNMAEEEESIES (Adam T C Cheuk, et al. 2004)

EMBRBENER _RERNED, CD28HARIEZIRCTLA-4TIE, MH APCEHE4-1BBLALA BT £
B4-1BBIRIt T HRKIS S, BE4F5B-7: CD28N SHNMMEBCEFH—F 1L IRCD8+ THMIEEMF S AL
XFCD4 + TS, 4-1BB: 4-1BBLIESESEEESHMEY 1E, ESEEKMEEINIEA.
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4-1BB: 4-1BBLIZRETHAMFNIIER (Adam T C Cheuk, et al. 2004)

HefEHm

4-1BBEA—FR KNTARSRMRREA F, UEFSIETHAREIX, W: DCAK. PZME. B,
FEXLHAE. NKEAREFPMRIMIE, Eidin-4-1BBEEIFIg4-1BBLE LRS- 1BBRREES, tIiESHAE
127E. AEREFRE. REEUMNZISTARMNEEINEE,

a0 : DCAREEN4-1BBES155 EiFB7-1F1B7-2, FHIZIIDCAMIL-6FIIL-12899 W, EzhiEdi-4-1BB
B EAE R T DCRIS T RIS A AN BE D, EANSTAT3RERML, MNGRCD8+ TAMKEN ., BZMEDE
T EEHIT-4-1BBEENFECE R EZ AL, tIiESIL-8MTNF-afI™~=4, ESIEIL-TONTE,;, XSS EB
MEEERK, E4-1BBFEflASS, NKAM _EiF4-1BBHIZMMRSMINEELAINN4-1BB 5N, B7Es: S NKH
i EE94-1BBEFEI SR/ NKARHRENKEIE ARSI EE .
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Dendritic Cell

Anti-4-1BB or
4-1BBL-transfected cells

B7-1T, B7-2T, IL-6T,
IL-127 (Ref # 15)

STAT3pT,
Y prolrferatlonT
-i -1BB ggﬂjl ytic
18
Shiall e (Ref # 13}

B Cell

p——— PMA, anti-lg, PWM,
- —|FN-y, anti-lg/anti-CD40

4-1BBT (Ref # 22, 28)
4-1BBL-transected
P815 cells

Proliferation™,
TNF-o (Ref # 28)

Mast Cell

IL-3+5CF
4-1BBT (Ref # 22, 28)

Anti-4-1BB

IL-6T, IL-13T,
TNF-aT (Ref # 33)

Monocyte
".'1 ﬁ. LPS, pMA |mmune
4-1BBT (Ref#22) ™ modulators

Anli-4-1BB
IL-8T, TNF-aT,
IL-104 (Ref # 23)

> Cell death
’ > (Ref 23)

Neutrophil

Anti-4-1BB or with
L.Monocytogenes (Ref # 31)

IL-6T, TNF-aT, IL-1BT,
IL-1RaT, MIFT, Lymphotactm'r
MIP—1-:IT IP-10T

L. monocytogenesi (Ref # 31)

Natural Killer Cell

IL-2
/_\C4 1BBT (Ref # 35)

= | __ Anti-4-18B
S ’{ No effect on tumor
development{Ref # 35)

4-1BBESXNHERRMIBHIIEA (Dass S Vinay, etal. 2011)

4-1BBEE MK &RITENSHAEER

M4-1BBREAITERA RN EREE BRI B M MRV S MBI RERRHMCOS+AKRE

METHIRE

FIBMERA, o] AR CDA+MNTAREY BHERXAEEF., A, 4-1BBRIBNBHIETAR
A TS E MM AR Treg, EEHDHE TregyHp

(Treg) BHERIMBRAFN:

4-1BBEEIFI3

BIER, EERM, HiFTregiiy IBAMINFIGEN.

NK4B At 2 25 F4-1BBEEIFIETT . 4-1BBHUAARN

o] LA Fe / FCREEFRARIBIAMRKEIE AN SNARSE, MAFRMINKEAERIA4-1BBARTH

$EAR. RCEAMRABIEHI4-1BBREAFSOCHRMARZE., LI,

MIL-27 AR EEIDOLLUE T THEINGE, &

4-1BBIARIHMBIDCF IR RIAIL-12
o] LARI4-1BB +EERMELAIEINIREZ@EHF4IL-8LAKXIDO,

EEmnEXEYRERDERAE
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;-ﬁ- anti-4-1BB mAb ‘_4-1BB < HER2 ¢ Perforin

y anti-HER2 mAb B FoR o TNFa Granzyme
/4
n
HER2 x 4-1BB bsAb “==== TCR IL-6
5= X s ~

4-1BBIENREATIER. (A) BEt#Hi-4-1BB mAbTEFSTHAMILEMMEEF W, (B)
ZENK4RE £, 4-1BBAYRIBIERADCC, (C) #zhtEHi-4-1BB mAbIE o] LARIED CHl E R4 i LAE S 51 Ah
ERENE, FH4-1BBEMEEXMEANREFRE, (D) $£@4-1BBHMAETE (FIINHER2) BN
SHMFURT] MER RN FIEEAEESEaHRENEMESAE, (Cariad Chester, et al. 2018)

4-1BBHUIR B I R 6 52

RETJLUBI S H$EM4-1BB, BEERNBR—TERITINE, 55 2RBMENENNEERN, 59,
HF4-1BBH iZ2FRiX, 4-1BBEEFIBZEM AL MRR RN,

BHalBmi4-1BBE IR TR IEEH TGRSR |
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e Urelumab (BMS-663513, by Bristol-Myers Squibb)

e Utomilumab (PF-05082566, by Pfizer)

ZORGELUrelumab BEERFSHNRSFARKRM,; MUtomilumabEREMBEBMNE, BEX

FUrelumab, EXZMNEIEERE.

AREFEFRNNMBERA, ENRE4-1BBEAXARRM, $4-1BBRENSEMET A AKSERARKA

BROFR, fin: SERSTNRBRSTEEES. SRERTHHET AR

ZEFE, I8, REANAESTELFHER4-1BBEMFSELHEF MK RN RREE /LR
HBES, W: CTLA-4RE#R. PD-1/PD-LTHIREM R, TNFRAMEF (0OX40%F) , SWMIRKARIEESE

T &,

m AN
él:ll:l\

4-1BB
CCR4 Utomilumab and mogamulizumab Advanced-stage solid tumours Pfizer Recruiting NCT02444793
HER2 Utomilumab and trastuzumab or trastuzumab emtansine HERZ" breast carcinoma Stanford University Recruiting NCT03364348
PD1 Utomilumab and pembrolizumab Solid tumours Pfizer Completed NCT02179918
CD20 Utomilumab and rituximab CD20* NHL Pfizer Recruiting NCT01307267
Ox40 PF-04518600 and utomilumab Advanced or metastatic carcinoma Pfizer Recruiting NCT02315066
PDL1 Utomilumab and avelumab Selected tumour types Pfizer Recruiting NCT02554812
0OX40 and PDL1  Utomilumab, PF-04518600 and avelumab Selected tumour types Pfizer Recruiting NCT02554812
PDL1and CD20 Utomilumab, avelumab and rituximab (triple combo) Relapsed or refractory DLBCL Pfizer Recruiting NCT02951156
PDL1 and
azacitidine Utomilumab, avelumab and azacitidine (triple combo) Relapsed or refractory DLBCL Pfizer Recruiting NCT02951156
LAG3and PD1  Urelumab, BMS986016 and nivolumab Recurrent GBI Sidney Kimmel Comprehensive Recruiting  NCT02658981
Cancer Center
Chemotherapy BMS663513 and chemotherapy Advanced solid malignancies Bristol-Myers Squibb Terminated NCT00351325
f:g’gﬁt“”aw BMS-663513 and chemoradiation NSCLC Bristol-Myers Squibb Terminated  NCT00461110
CD20 BMS663513 and rituximab B cellNHL Bristol-Myers Squibb Completed NCT01775631
Advanced or metastatic CRC or advanced or Active, not
EGFR Urelumab and cetuximab metastatic HNSCC Bristol-Myers Squibb recruiting NCT02110082
. Active, not

SLAMFT Urelumab and elotuzumab Multiple myeloma Bristol-Myers Squibb recruiting NCT02252263

Urelumab and nivolumab Solid tumours and B cell NHL Bristol-Myers Squibb Recruiting NCT02253992

Neoadjuvanturelumab and nivolumab Cisplatin-ineligible MIBC $idney Kimmel Comprehensive Recruiting NCT02845323
PD1 Cancer Center

Urelumab and nivolumab Recurrent GBM Sidney Kimmel| Comprehensive Recruiting NCT02658981

Cancer Center

PDland cell Urelumab, nivelumab and adoptive cell therapy Metastatic melanoma H. Lee Moffitt Cancer Center and Recruiting NCT02652455
therapy Research Institute

14-1BBEENFIBE S B AR AEIRRTFZR (Patrick A. Mayes, et al. 2018)

RREY TR IR /NG :

4-1BB-HU

4-1BBL-HU

PD-1&4-1BB-HU

CAR-TZHRE;EYT 8

PD-L1&4-1BB-HU

CTLA4&4-1BB-HU
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