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9 R R )T AR AR T 20 SR R AR G B LI S BE BN, FE P R S CD8 ™ T 4 2 A iy A
TER PR RERAH  Fp ek CD8 ™ T A M ik 3% V5o i S O 0L, -0 2 0 DR~ DA T A 2806 i 2 5 7 0 e i i e

iR RS CDS T AU & AR e AR , AN SO AN RESZ B, h AN R TR R R R R R AR A
LA SRR FIEAZE T 40 A4 B Bl Bl S5 DI A G T 088 A g o ) 52 AR 35 T 40 M P 2 i e 2 T 8 Y
fEL.

T A e BRE A E R H 2> 3 (T-cell immunoglobulin and mucin domain -containing molecule 3, Tim-3 ) J& VT 4F 3 & B 1) —
Fi 5 T 40T REA DGR R 43+, FEERIAAE Thl Al Tel i b, 5HEALEFLEER 9 (galectin-9) Z54, A MGG S 1
F Tl Al Tel Z0MIAT, E Gupe R & P AL 2 SR T I 0 BRI, Tim-3 S HCRC A B 1T RS S B R Y T B A 2

— Tim B HRMEA

Tim JEHZ L 2001 4F Melntire 25 LERFFERERRRE N AR A /N 11 S 1 % BRR— BT SE N %, 445 8 A4
BEMH (Tim-1 ~8) o AZEHY Tim JEPR G0 E O T Y (U4 5q32. 2 345 3 N HEA : Tim-1 \ Tim-3 2 Tim-4 , Tim HEP 25 4 1) 45 11 /2
— R AL [E R Y S R A 1, B ARG AG —MEFS IK S R 1 (1g) B X R ER FIRE DX 5 R X R AR AL 12 A 14
M BE R, Tim IG5 Th AU B e B8R | 18— [ B Gl MEBRR ) 28 % e i S 4N Spie g %
RS 52 e B BAE ] b Tim-1 2 i 1S 25 S W AR 1 2y S8R PR, SR BERIATE Th2 AR, 2 T 40Ms Ak
AT T Tim-3 T B 435 T 40ATE AL, 3355 Tim-3 0K ( Tin3L) BT A SIS T 200 TR S e T2
Tim-4 AFIETE T A -, MR A E MR IATED UG S A (antigen presenting cell , APC) b, 1755 i 120 0 ) AR Wi A T, 7R 445
G2 PR A

T Tim-3 KA Tim-3L (AL Hy ik

1. Tim-3 ; Tim-3 FEP it &A1 281 DALMY 1 BB 1, AR F A X & A 1 ARk Em VXD 1 M E
22 FRAN I ERIRIE R BB DX, S X B 6 MEEEIR , Horh 1 AR T I 2 IR BERR AL 25778 43 (B RSEENIY ) , Tim-3
H YA BA 4 A N-EEA RS A OB . NS/ Tim-3 ZIEIR P4 63 % [ IRIE I | o DX
X BRI 77 % (LG TR ST B QBRI I AL P 45K ) o Tim-3 4544 1 5B AHE R ANMIZEMT 22 5-1 (mucosal addressin cell
adhesion molecule-1, MACAM-1) AL, G & &H 2 M sREA XM 1 MEEA X o Sabatos 259 S@ 1 cDNA WA E T
Tim-3 FEE A PRI R DHAY | — KA sl %5 2 (full-length membrane-anchored form of Tim-3 , fiTim-3) < FE N 1 kb, &H (5
Sk SERRER VX BEAX R AR X — 2 EMIEZ (soluble form of Tim-3,sTim-3) , KA 800 bp, NEHE
SR SRV XX

EHIAN Tim-3 57 VLR A7 AR RGAR Thi 4000 E TR IA7E Th2 4000 L, FTAED0 B A9 1X 7> Thl A Th2 Y FEE4R
B AT AT R Tim-3 I ] 0 AR 22 40 MO 3 T , 620475 165 107 1 38 40 MR 8 G e 4 M, 4B M 1 €D ™ T
Y Th17 400 JHT5PE T 40 (regulatory T cell , Treg) | BAZ 20 g A% 28 1K 41 2 ( dendritic cell, DC) | /NP5 Jis8 J5 441 g A1 AE G
i

2. Tim-3 B : Zhu %5 HBFSE LI T Tim-3 BCUAR (Tim-3L) F 23578 TK-1 (—F CD8 ™ /) RUMKEVRI4HA) -, I %5 Ay
FUHEESE 9 (galectin-9) , /12 FIAFEAF/N R RAEFI L HL A e /N R EZSRIATE CDA™ T YR IE . Tim-3 5HAC
1K galectin-9 #4545, 45 T AR HE—F MRS 5, "I S M R4 AN SR H R CDA ™ (CD8 ™ T MLy T, 7E I35 S e 4 i 3
VA AIAE S ke AR

= Tim-3 MHFK galectin-9 A4 Y1223 fE

Tim-3 T3k T L RPN PE G A AR e BE 2B 3R 16T, 25 Xk LR B A S e iR, 76 ) B S e i AR 78 I 0 P e iy
BB ) KL AR S g it 32 JeoR St ks h S B BLAOME ™ . Kuchoo 55 /N Thi il Th 4i 4351 S KR,
M2 TTASFERE L T B Tim-3 SA5T, & Tim-3 HRIBTE/M LAY Thi 408 F, JF HL T DL Th 4080 S 19 S e 2
Monney %[8] TE S0 P75 1 P ik B B I 4 ( experimental autoimmune encephalomyelitis , EAE) /B AR B Tim-3 5 i A
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AR EAE B0 & A8, B i 7™ A T30 FE s W 5 LA Tim-3-1g Al afF Thl ZUAEA &34 EHFE S IFN-y =
AR e T BB IR/ BUA NS Tim-3-1g 84T Tim=3 FoORFRIRE AT S0 AL " . Wang 25 BRS¢ W, 7[R F
SR R IRASH /N A T2 galectin9 | BEIEPEPEMIES Tim-3 * Th1 4, i IFN-y 4305 B, 5B 240 i [ F S AR B AR HE R ST,
HE IR FP AR FEAL R BRBOFAIE 25, 53 4h , Tim-3-Tim-3 L i #% 8 280 WA 75 15 S 0 I 52 b s 450 G TR S A VR 0 ™ o 03
B, AT LAGEE Thl 206 Y34 58 S A PR 1 (7= A S EOONRTR 52 13 e . DL ARS8 B3R Tim-3 X 62 B 24 1 £ 0
YEF, BE1AS Thl 4AAASPE T AT R I8 Thl 40587, B Tim-3 K HEIA (Tim-31) i@ 42— B BT, #5250 Thl A~ SA9E0%
Ak,

DY Tim-3 JHEMA galectin9 7E18 M55 57 B Ge v A /E

TEAG VTS SRR LS AR h |, Tim-3 T RETE 1A S8 FIVTE I M sl R e P R F MR L i e T
IR T 0 A s 5 B o S AR 1) AN, 7 P B v A T I BEAE IR A | ZR I 4 IR B RE T B L 0 4 R i |
AN FEIEPEREAR T, Tim-3 VR T AU I B —Fh P IR D -, SRR AR S CD8 ™ T 4H M S RE 5608 A 3 B IR 6 2 LB
Wr Tim-3 {5 588 0T LUHEFER 1) CD8 " T ANARK I e Be AN T RE , 0K Rt s B R G M 1R Y7 S I — AR 9 o e SR s

9T WoR 78 HIV B R Tim-3 H2RIA1E4) 50% 19 CD8 ™ T 4R |-, e HR4H K A5 28% F5ik, HAE CD4 " T 4R ff
FFRMEKT, Tim-3 JRFEBTER BRI S CD8 ™ T 40 |, 343 Tim-3 * 21 i T 25 32 1K 40 MR 5 MR FE T 324K 1 ( programmed
death 1,PD-1), /K Tim-3 S5 RE40 S IEAHSE, 5 CD4 " T 4008 S ¢, 15 Tim-3 ™ ZHMOAR L, i 0K Tim-3 A9
TR EPE CD8 " T Al MG A AE 055 , A M AR DX Faaib . BHLIKT Tim-3 3@ #% )5 HIV 5§54 CD4 " T #1 CD8 ™ T ZHd Dy g &1 nJ
TRF AR 2 , LI A MR A RE S AR PR TR i

SHEYE HOV YA IT & B, HCV F5E2R e 09 R K 22 A v T 40M ) sE ki sk, B IhAESE S5 T 4N i
Ef Tim-3 #3545, Golden-Mason 45" S B 7RIS ML UIT4 S, Tim-3 76 CD4 ™ T AN CD8 ™ T 40fi b4k 3954 hn , e
R ZRIATE HCV R PRI EEME T I eytotoxic T cell ,CTL) |, H AR/ EERIL PD-1, & AR Tim-3 * CD8 * T Uk
ICAZPE CD8 ™ T 4RI Y, /S /3 2 K 385 0 P 2 SV 28 177 Tim-3 * CD4 " T 4 EA M At X ), 55 Tim-3 ™ 4BAEAH L, Tim-3 *
CD4" #1 CD8 " T A= 4> TIFN-y 1 TNF-au, F TIM-3 50 BEHTIARRH BT Tim-3 305 0] 5 503858 HCV PR T T 41
B SRR AN M B AT A TNy A7 A, T80 TL-10 AR R, X Se4E R0, Tim-3 76 T 40AR TS fbad R ih 2k B, 1 —Fh
P R B A0 o) S R B

VAR A TIGREN T 4855 A4 40 0 G2 1o 25 VS TR G BE7E Z TR 9 B9 S At 8 P B VE . R IF R A 0
FEHUAERR HBY 51 & fANM e B E ) O SCHRIRGE Tim-1, Tim-3 1E18 1k 2 BT 56 B F R N 335718, H. Tim=3
SN RRY Z i (alanine aminotransferase , ALT) 2 IEAHSE , $2/8 Tim nJRES 5 T HBV B R AR i, e P A 15 E
FVEH . R HBY F/N AR Tim-3 i 2 F5 26 IFAE T kL4008, 4- 5002 CD8 ™ T 4t I+ , 3@ i3 e 5 1k FHL BT Tim-3 1%
TR BB ATAR S CD8 ™ T 0 AMI IFN-y , 3275 Tim-3 76 HBV ULy T 4H8 S i 24 b il g & — A sk i 5
£ HBV LA F SRR G B Ju 25" % B SRS 3 AL ( natural killer , NK) _1F Tim-3 235 138, NK 400 20 7E 181
T4 583 AV B IR AR 5 Tim-3 R BKEAFIAHSE , HFRIA7E NK 19 Tim-3 5 ALT K2 B EIEMHXE, fh
TAHh 18 HBV B YsE i 30 Tim-3 (A NK AU #E0E , NI i0 ] HBV [ SR fsee I 0 I fe 24 3 30 HBV e 145
., HAr,Tim-3 584 HBV BYURE JRiE M EmRE DR300 5 R A fr Fik—2b e,

R

FEGUIR BE G S T A TR I T 240 M Gy 1oy 285 e it Ao i 10 D o B SR L (R 8 A8 Ak 5 2B AHEAZ M T 40
MR REB A AR, 25T W Tim-3-galectin-9 &S5 T T AMSUY N2 A9 S, BHKT Tim-3-galectin-9 & 184 F
TYORTERPE, 7F HATYUR R0 YIE TR AR BRAR A TS B0 T, 38 13 1855 S0 2 (0 3608 B T2 0 2 e P AR 1 4 i
1 G E DI RE LATE B 28 , DRI, Tim-3 BELIT I B 1 At s 2 i e 3 S B R YR AR ik 2 — . (R B AT A77E — 2
[, AN e HLA 2R A YA RRAE T LRI R 2k b LR I o 2 VE I, AN RS BRI L 1 R P Tim-3-galectin-9 iR 18 & #5
ROPE FH AT REAS R s ZEDUR FE 1R YT SRR FP AT i BT Tim-3-galectin-9 i& 42 ) HE S IA B HU AIE ISR B ANTER . RERLE
0] A AP, (L BET Tim-3-galectin-9 342X BEAR M T IR C A0 A AR 5 LA PR B0 S50 08 285 B, 73 T BB Ay
BRI S MR BB A RO VR . 5 — 7 T AR RS R B B B W BEAEAE Tim-3-galectin-9 KA, A
P Tim-3-galectin-9 38 76 FF 08 & WL P A 224, vl g 3 o o 28 R s T BOU IS o 15 00 TR | A0t U, (R (B AS FR 3T 1Y
TR,

& £ x #
1]  Wherry EJ,Ha SJ,Kaech SM et al. Molecular signature of CD8 * T cell exhaustion during viral infection. Immunity ,2007 ,27 :670-684.

[

[2] Klenerman P, Hill A. T cells and viral persistence ; lessons from diverse infection. Nat Immunol ,2005,6 :873-879.

[3] Rodriguez-Manzanet R, DeKruyff R, Kuchroo VK, et al. The costimulatory role of TIM molecules. Immunol Rev,2009,229.259-270.
[

4] Meclntire JJ, Umetsu SE, Akbari O, et al. Identification of Tapr (an airway hyper reactivity regulatory locus) and the linked Tim gene family. Nat



R AR I R BRI 2% 55 (L S 1 Clinicians ( Electronic Edition i . . . 2349.

(5]

(6]

[13]

[14]
[15]

[19]
[20]

[21]

Immunol ,2001,2:1109-1116.
Mariat C,Sanchez-Fueyo A, Alexopoulos SP, et al. Regulation of T cell dependent immune responses by TIM family members. Philos Trans R Soc
Lond B Biol Sci,2005,360:1681-1685.
Meclntire JJ, Umetsu DT, DeKruyff RH, et al. TIM-1, a novel allergy and asthma susceptibility gene. Springer Semin Immunopathol ,2004 ,25 .
335-348.
Mizui M, Shikina T, Arase H,et al. Bimodal regulation of T cell mediated immune responses by TIM 4. Int Immunol ,2008 ,20:695-708.
Monney L, Sabatos CA, Gaglia JL, et al. Thl-specific cell surface protein Tim-3 regulates macrophage activation and severity of an autoimmune
disease. Nature ,2002 ,415 :536-541.
Sabatos CA , Chakravarti S, Cha E, et al. Interaction of Tim-3 and Tim-3 ligand regulates T helper type 1 responses and induction of peripheral
tolerance. Nat Immunol ,2003 ,4:1102-1110.
Sanchez-Fueyo A, Tian J,Picarella D et al. Tim-3 inhibits T helper type 1-mediated auto- and alloimmune responses and promotes immunological
tolerance. Nat Immunol ,2003 ,4:1093-1101.
Su EW,Lin JY,Kane LP,et al. TIM-1 and TIM-3 proteins in immune regulation. Cytokine 2008 ,44.9-13.
Zhu C, Anderson AC, Schubart A, et al. The Tim-3 ligand galectin-9 negatively regulates T helper type 1 immunity. Nat Immunol,2005,6:
1245-1252.
Simmons W] , Koneru M, Mohindru M, et al. Tim-3 * T-bet * tumor-specific Thl cells colocalize with and inhibit development and growth of murine
neoplasma. J Immunol ,2005,174 .1405-1415.
Kuchroo VK, Umetsu DT, DeKruyff RH, et al. The Tim gene family : emerging roles in immunity and disease. Nat Rev Immunol ,2003 ,3 :454-462.
Wang F,He W, Yuan J,et al. Activation of Tim-3-galectin-9 pathway improves survival of fully allogenic skin grafts. Transpl Immunol ,2008,19:
12-19.
Golden-Mason L, Palmer BE ,Kassam N, et al. Negative immune regulator Tim-3 is overexpressed on T cells in hepatitis C virus infection and its
blockade rescues dysfunctional CD4 * and CD8 ™ T cells. J Virol,2009,83:9122-9130.
Freeman GJ,Wherry EJ, Ahmed R, et al. Reinvigorating exhausted HIV -specific T cells via PD-1-PD-1 ligand blockade. J Exp Med,2006,203 :
2223-2227.
Jones RB, Ndhlovu LC,Barbour JD, et al. Tim-3 expression defines a novel population of dysfunctional T cells with highly elevated frequencies in
progres sive HIV-1 infection. J] Exp Med,2008,205:2763-2779.
Chisari FV ,Ferrari C. Hepatitis B virus immunopathogenesis. Annu Rev Immunol ,1995 ,13:29-60.
Ju Y,Hou N,Zhang XN et al. Blockade of Tim-3 Pathway Ameliorates Interferon-y Production from Hepatic CD8 + T Cells in a Mouse Model of
Hepatitis B Virus Infection. Cellular & Molecular Immunology ,2009 ,6 :35-43.
Ju Y,Hou N,Meng J,et al. T cell immunoglobulin- and mucin-domain-containing molecule-3 ( Tim-3) mediates natural killer cell suppression in
chronic hepatitis B. Hepatology ,2010,52 ;322-329.

(ki A 47 :2011-02-21)

(ARl . FLUAMS)

I AR T WA R EARTAL T3 AL RAER MR ELFE PR ERELI/CD]. PEIERETZE. & T K, ,2011,5

(8) :2347-2349.





