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Current understanding of the role of T cell immunoglobulin and mucin-contain-
ing protein-3 in cancer immunity

JIANG Jifeng, TAO Rong(Department of Hematology Xin Hua Hospital Affiliated to Shanghai Jiao Tong Universi-
ty School of Medicine, Shanghai 200092, China)

[Abstract] The application of monoclonal antibodies to block immune checkpoints including PD-1, CTLA-4 has
demonstrated a good efficacy in cancer immunotherapy. However, some patients poorly responded to these immune
checkpoints blockers. One probable mechanism for this failure in igniting the antitumor effect was that other inhibi-
tory molecules over expressed in these cases. As an immune checkpoint, T cell immunolobulin and mucin-contain-
ing protein-3(TIM-3) is widely expressed in a variety of immune cells, and palys an important role in the regulation
of immune response. Many studies showed that lymphocytes from patient peripheral blood or tumor-infiltrating lym-
phocytes expressed high levels of TIM-3, which was associated with poor outcome. T cell, DC cell and mononucle-
ar phagocytes with over-expressed TIM-3 showed significant inhibitory effects on antitumor immune response. In
preclinical studies, combined blockade of TIM-3 and PD-1 with antibodies showed a synergistic effect on antitumor
immunity. Clinical trials are underway to evaluate the safety and efficacy of TIM-3 monoclonal antibodies in cancer
patients. However, the regulatory role of TIM-3 on immune cells has not been fully clarified, better understanding of
the immune modulatory mechanism of TIM-3 helps to develop effective treatment strategy of blockade of TIM-3 in
future clinical trials.
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GERAGRAFFREENLRY,TXE S
Tl % R SRR IR, MR TR EAERAY
FRBY 1B B AR N R E A & S (immune checkpoint). i
FR,BEHApEEEEHTHANEILRE, ACHN
e R R B, B AR F R T %K 1 (pro-
grammed death 1,PD-1)7f0 48 fg & 14 T #k B 40 fg 1 )5
4(cytotoxic T lymphocyte—associated antigen—4,
CTLA-) % # & Av & & [ BT 7| E 42 £ F# BF &+ &R
H T A, PD-1 FHL BT 1% # 3% £ 411K pembrolizumab
Fanivolumab E 3k FDA #L/E By A T % A 2t B #AfF & ,
BEREZEY FE NAATE . EFeMEEY
%, PD-14uih R AT " AL 85408 40 f e
SRR BORATF T . 2 AR CTLA-4 Hi 4k
ipilimumab & & —f %% A0 & &40 & A, 187 E R
R IER LR, ipilimmab TR EH B EEEH
BHERAER, BEZ ipilinumab G677 B B F F,20%
MAEKHAEF. REPD-1 K CTLA-4 FL R # N I
K JE BAF B9 BT A AR &, (BT R 3 B B
Z 1R IE AT R AR o T W AR, Bk L T
BHYITE A, BIERE RS M %z 3 %
B SRR, R T SR e A A LT AR OT R K

HEl X T 20 %zt w7 B 6 A F o ot
RE,TH%EREEGFHEE S FT-3(T-cell im-
munoglobulin and mucin—containing protein—3,
TIM-3) Z R FRF A Z —, TIM-3 A TIM K Fk &
R, % E R QT E A K KL TIM-1,TIM-3 fo TIM-4
Ao A2 /N RO 358 TIM-1-8, TIM-3 ¥ %k i F Thi,
Th17.CD8 T 41 fiL #n % A4 8 R 48 f8 "' % TUAt
R R R, TIM-3 ¥ 3 1R £ A % 0% 4 B, 4
% oL BT AR B - AL ¥ R B A

A SO TIM-3 7 % 0% 8 5 o W AL Ao Bkl 4%
AT AW AR R AT IO, S — ST TIMN-3 1B 4
Fib 9 G UE T BRI B E N

1 TIM-3 B9 F&54 BEL iR F1{5 S 1@ g

Monney %" & K4 # T TIM-3 & 35 T Thl 4 f
BRE, WS ERT TIM-34 FEE & 5EEERF
o B A R B P R IR . TIME e A TR
FRES, LR REMEMN, HEE R KX EERE
BEME(1gV) M EENEE aFEH i 2R
FREMB D, BRTIN-4 48, FETIMS FHE4
—NEABRRNETFHRTREX S,

BR AT AMMALT AL 5 TIM-3 IgVX &
A REEEAS, aFEE ZFILEME-9(galectin-
9,Gal-9) .8 B BE £ A B (PtdSer) . G T B XK & @
B1((high mobility group box-1 protein, HMGB1)

Fu g IR 370 JB AR 5% 28 B %5 B 4 F 1 (carcinoembryonic
antigen related cell adhesion molecule 1,
Ceacam—1), Gal-9 2 & — MW X W 4 4T TIM-3
AL AR, P B R A5 E FIRA RN, 1F 5 Thl 20/
BT, TIM-3 8 % — B K PtdSer ¥ & & T /8 T 41
M RE, 5 TIM-1.TIM-3.TIM-4 IgV % # 35 4
AN SFRATHEREE  RER T/ MRFR AR R
W (DCHFLER R E™ ., TIM-3 8 & = F F R
1 HMGB1. ¥ J8 3% JE DCs 7 & 34 TIM-3 7 5 30 T f# 8
2 LB RO A TR 3R 4 1 4 4 HMGBL, 177 41 A% BR 1 & B
BA ez a™, 2HER AR REMRRXETE
AT TFE . FKIAT 40 B ceacam—1 & 1 1 & 3
B9 TIM-3 FEfk,ceacam—1 F2 TIM-3 7] 4k & ik 7+ # &,
R AR, XS T 4 Sk B A BRSBTS

TIM-3ATTHM S EEN IS, £THEX
B EEREFEFERMARNERN, &
Jurkat 20 g & o, B B & 34 TIM-3 ¥ # & TCR 15 5 %
B 38 B o 89 NFAT #1 NF- x B, b 38 2 57 & 3 3¢ TIM-3
256 1 263 iz 1 BE & BR B B b S L™, Src M K ik
A& R Lek.Fyn 2 TtK ®] 5 TIM-3 % B2 L B & % &
A, TIM-3 MR X Bk BR (L el B & B 7] % % pS5 &
B, ¥F— 45 Bk 7E P13 K BE . TIM-3 o 47 4] TCR 47 3%
£ 5, £ TIM-3'CD8 24 5L T 48 B o ,Gal-9 7] % 5 TIM-
3 Fn B BL 1k CD45. CD148 #£ = fir , 7 #] TCR 1z & #
Gl R 5 K IR TIM-3 B9 Jurkat 28 B =T 47 %) TCR /)
S HINF- x BF2NFAT #0E™, Gal-9 5TIM-34 4 /5,
256 L f1 263 (L Bk AR X £ # B, &4 T TIM-3 jE
R R X #bat—=3 M TIM-3 B ™. Bat—3 7 3 4 TIM-
37 TCR 15 5 3 B b By SR 45 UL, AL 7T Bk o 48 3
WUE B9 Lyk 2 [ #7 Fyn 5 TIM-3 4 & =%, % L,
TIM-3 72 TCR 15 5 & B WU B AL 5 40 fL 4 7 sk EL 35 R D
wAEX(ED,

Vg AU A

! | HMGB1®
Gal-9 StdSer 0
W

/

~—_
TIM-3 FCeacam-l

Bais m Fyn <
P85 <« Toiceae
NF-«xB / Ttk <

NFAT  pp3g/AKT

PtdSer: 8 R Bt 22 &5 ; IMGB1: & T # £ % & G B1;
Gal-9:BHEZ I H-9; Ceacam—1 JEANUBEAALIMIT AT
Y-p: B S B R AL
E1 TIM-3E A RIESBEIERE
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2 TIM-37E I S &Z R HI{ER

2.1 TIM-3 3t T ¢m fiL e84z

TIM-3 T i 15 5 18 B 7] 1@ 1§ £ Fr AL B 8 R 5
Thl #2 CD8'T 48 f 21 #E . % 5 Thl 48 fL & 35 TIM-3 7]
B AT, AT % Th 28 f A5 89 % 0% L
AN, MERERBNECEZREEE T, WERR
e 5= V£ CDS'T 48 A Fn CD8™ i Ja = ] 4 otk B2 480 L (tu—
mor infiltrating lymphocyte, TIL) & % ik TIM-3.
fifi & % TIM-3'CD8'TIL #* & 3A TFN- v Hb ] %5 TIM-3°
CDS'TIL 4, i Fl TIM-3mAbs ] 4k & T % Mt 470 ff 98 2%
Rz B gk Mgk B SRR TINM-3 72 B8 4 0% 30 FDR A
FRFTHRAREX — TR RENER. B
EHEDATHRFHFETIM-3 REATS™, EF
VE R A, CDA+TIM-3" JiF J& 2 3 P ik B2 40 A+ Foxp3'
20 J LB 3R 7, 4R O B R 3R 5 o TIM-3 ¥ Rk v
Treg %8 fa 3 §EY,
2.2 TIM-3 *F NK 4@ feL 698 45

W& E R, TIM-3 £ B % & 17 % (natural
killer,NK) 48 At B9 407 %1 1 5 (&, A 35 Ak 2 NK 48 A
TIM-3 E & & ik, & & B NK 48 ff = TIM-3 & 3k AP T
—; Z IL-12.1L-15.1L-18 H % J& , 7] #& & NK 41
TIN-3 &3 A, & &k TIN-3 89 NK 28 A 09 3 & 2% 2
W5 TR S S R, 2 TIM-3 7 7 4
NK 28 e /- S By 40 f & (E L, SRR TIM-3 ¥ g B 1L 45 &
— b B % AR R 4 NK 40 B VE 1 P R T [ B 45 E
J o % TR 0 B oR, TIM-3 7 40 41 NK 28 ji /- 5 89
FITILE . 7AW R LR, TIM-3 7 IE [ ¥ ¥ NK
28 B8 28 B [ F k35, NK 28 B (K 7 B Gal-9 1E A J&
IFN-y & 1k K F 3 Ao, B B TIM-3 J& IFN-y & 34 A F
T, &I, HR"RE T TIM-3/6al-9 & 1% 5 NK
20 MR A LR B F R Treg 48 18] 3 & 1 % % 30
IR . & £, TIM-3 ¥] &6 X NK 48 fg o & L 80E fn
WE N EREER, BREETEBRET AR A
BEARERA.
2.3 TIM-3 x5 & %% 4m i 18 4=

Ptk B4 A, TIM-3 d ¥ R A T % 88 R 40 8
(DCs. ¥ % 40 j Fn B w5 40 A , 6 72 8 %9 B B % 0% 40
KA T B FU R I8 % R EE B, DCs ¥
W TIM-3 4 6 PtdSer " FHEBMA T AL LEE
LR, 1 B0 7] 4 TIM-3 mAbs #74)™, R& &
AE R RTIM-3 W DCs Sh etk A E Mm%, E 4
H—RH R LREMBHMIAE Y, TIM-3EDCs ¥
A S . 72 A4 HMGBL W] 5 fiF g ok R
BB 4 A DA B R #E A\ DCs JF & DCs E A %
JE R . TP B MRS, TIM-3 ¥ & k35 T DCs, %

4 Mk 45 A TIMGBI , V5 58 % B 78 410 P 8 0% 3 BHLE L
KL, TIM-3 7 DCs H AT & 45 ol B AR BURL 7] RE BLA T
DCs #f 2 o A8 & 4 7 B4R

FARE LR, TIM-3 W] (2 3 fo 47 %) A% A B
Mg W E . AL JF TIM-3 mAbs o 42 & #0E E %
GHRHKEFMEE H LM RF. TIN-3FE LR
FCD14 2 A4% 40 B, T TIM-3 12 5 T Bk TIM-3 % 34
TR ERE IL-12 40 IL-10 7= &, FE (K PD-1 & 3817,

PR T O, TIM-3 o B i W B R F
4T 40 HL RO % B -2 (Nef2) 3 B 40 %) B % 40 B o
Be. BER MR RA L R 2R S B AR K, TME F A
8 18 % B "% 40 f (tumor associated macrophages,
TAMS) FrBE B FI A D E R EF . TIM-3F £ S
b B TAMs & 3810, E R AR 4 R 4R R TIM-
S AR AR AN FW RN EELE
R B

3 BhERIE AT EEE TIM-3 B9 R A

TIM-3 ¥[ & &35 T £ A ik Jg S B o Ao TIL = B4 i
BB T AN, R TIN-3 B 2E +F X
FEEZMEA. TIM3 LASZE R BERLMERR
¥ M CD8'T 40 f A£ 38 7 X, AL Al TIM-3 mAbs J& 7 2%
HRE A AT EE S, EENEEME RE
F,TIM-3 £ B & 1k T 8 3% 1 £ CD4 F2 CD8'T 41 JeL
i 0B T 48 A & ik AKCF R K. b, £ CDA'TIL #,
TIM-3 19 15 T 7£ Foxp3'CD4 Treg 40 i, & %k 34, H (D4’
TIN-3TIL R A LGl EmHEH A FFERLES, 8,
Granier "Wt 7 & 4 i % B & g 2 M PD-1
CD8" T 48 A TIM-3 & 35 4 FHME, M F 5 € %, TIM-3.,
PD-1 XK EHFRFELGEEN, WA, EFE.T
BRI RN T B RN ANl o RN S 1
BB RS AERY NARES FEHEHME
B TIL R ERERRET AR P A EE T
EMHER, TIN3 B REAMELETEE .

& R BT A5, BB TIM-3 mAbs 7 7= A& £ ##
TR AR . B/ R B A A CT26 45 7 iR .4T1
FLERE A Bl6F10 B B F LI TIN-3ETIL + &
F AU, o B TIM-3 mAbs %t CT26 %7 98 /N &
& KA HIMEF A B %, TIM-3 f1 PD-1 LK Bk &
E R E AR D F R T %% A PD-1 mAbs™.
TEWT3 A& . TRAMP-C1 #[ 7| % fif J& \MC38 Fu CT26 % 7
R /N RAE AL o U AF TIM-3 mAbs ] £~ [ & £ £ 8
18 g # B Z AT F B AR I, TIM-3 mAbs BX &
CTLA-4 mAbs =% Bk 4 PD-1 mAbs 47 it J& 3¢ 5z B B 3¢
BB, FESKIUEL AT B AR R B TIL 4 PD-1 mAbs
A2 )z, TIM-3 & 357 1, B TIL % PD-1 mAbs K
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WG ER AR T W E AL, A TIM-
3 mAbs ¥ # 1% & TIL % PD-1 mAbs 3677 K 2", #&
VT ,7Zhou E R E T RS LI, Bk R A TIM-3
mAbs B R E T A M AT £ & AP B TIL S dk . H A
5 O, NK 48 L fiF 98 2% 15 o B 40 FT 4% TIM-3 mAbs
A, £ TIM-3 mAbs &3 5 ,NK 4 fe F IR 5 B
FRHAMER R, FRFAREIFTIN-3 R
I8 % 2 I6 )T BN HTER R, A H & K A TIM-3 mAbs Fk
A PD-13 CTLA-4 mAbs #6 7 , B A E# —F #
& A 8 R e R IR TT B E BT R
E# EH % B % T PD-1 8 4 TIM-3 mAbs 5 JK
RREEFE, LF3TWATHTHEHZKRE, €
FIWMI-Tb/IT#.F A% F O IERKIKR
(NCT02608268) F1 2 T 1 # llm & 1A % (NCT02817633 .
NCT02817633)Fu | Tl Fit /T AKH A G K/ & &
FHEEAERETFZAEN T HE R KR
(NCT03066648)",

4 45 1B

B B0, Mok M £ BYIEE B oR TIM-3 & A0 0%
R AR . TIN-3 B £ 45 B HE A1
HF—REZGTHEREE, B4, TIM-3EMNE
ZIEMET 4B AR A B R I, B TIM-3 767 & R R

o WA, TIM-3 T BT B i fe 5 1@ B 5 PD-1 fn
mm4ﬁ€?k%#,éﬁwﬂm3j%Am1
A0 CTLA-4 #4704 LA 3w Y 8 %m0 & 86 T =R
T HH B

FEL o7 TIM-3 42 & 40 A A\ 5 B4 470 0 8 0% B & B,
TEEANHRFHFEEL, TIM-3 mAbs Bk A H fh %%
%ﬁ%%ﬂ%%@ﬁﬂoMﬁéﬁWMBTﬂﬁﬁ

F 8 7 20 f A0 otk B 48 B, TIM-3 mAbs 1R ) 52 B 4
Wfﬁ&%%ﬁ%%é% Mk TeEHA, £
T TIM-3 B& X 8 4 & b & rfE R, st — F R &
TI-3ERR XA g f B R EEERSTHA
FEWER, S TEATIM-SHIERN AR EEE,
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