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[Abstract] yoT cell is a unique kind of innate immune T cell expressing T cell receptor y and & chain heterodimer. There is a lack of
comprehensive and systematic basic research in the development, differentiation, proliferation, activation, effect and exhaustion of y3T
cell that many main questions are remaining unclear. However, mature y3T cells predominantly colonize mucosal tissues with a high
incidence of tumors, such as skin, digestive tract, respiratory tract, and reproductive tract, and can directly recognize and kill a variety
of tumor cells without major histocompatibility complex (MHC) restriction, which has irreplaceable advantages in the field of tumor
immunotherapy. In recent years, the application of y3T cells have surged and developed rapidly, which, in turn, contributed to the
deepening of basic research, and thus some brilliant progress has been made. In this paper, we enumerate the major progress of y6T
cells in tumor immunotherapy in 2023, mainly focusing on the mechanism of tumor antigen recognition by ydT cells, the functional
regulation of y3T cells in the tumor microenvironment, the mechanism of anti-tumor cytotoxicity of yoT cells, and the new synergistic

strategy of tumor immunotherapy based on yoT cells. It is expected to promote the further development of y3T cells in the field of

tumour immunotherapy and provide new insights into the synergistic strategy of ydT cells in clinical application.

[Key words] y3dT cell; immunotherapy; tumor

[Chin J Cancer Biother, 2024, 31(3): 211-218. DOI:10.3872/j.issn.1007-385x.2024.03.001]

yOT 4 Jt & — 2K A 3% yOT 40 J1 5% 1 o 4 2k [ A7 Ak
EAET 20 A, FE AR RY S 0% Fo i % e A o &
EEEWER"Y, yOT 4 i A 4 B o Fa ok Bk B &
EYHERD,EEETHK HNE PRES £
iRk LN R S & Y
G 2R B, e e 2L AR R B y ST 48 LBk DA = B U
M2 AK(major histocompatibility complex,MHC)
FEFRFI M7 XA RAIEAEXTR, L M ME
M B BB R LW S
U R 8 40 B B, 1 3T 49 AR 18] AF B 1F R R 2 A i e
GENE EBEFEMBEEENTEEEMX,
TR 2 14040 B )T & & B By Pk, yOT 4 fL %X A
B R IR &I, ¥ o 8 R AR BR 2 1F 0 40 B R R, 1R 4h
¥R EEEZA,RA R R A, A =
Ji Rm A e T M R A A gz — T

U Sk, yOT 40 JiL B2 R B T8 %% 28 B 76 7 4R
B BT, RS T yOT 4 e SRR % n T
JE B F R, B E20234F)K,ClinicalTrails. gov
M 5 yST 48 e % J6 9T A R B ke AR T R
4TI, F BEE P S E X B AR, & NIE AL
g nREMRERSE. RN, FLZERBXHE.
FEE Z . EEAA A AR AT
7Y T Fh SR R AR ST R R S A E I TR y8T
HLF= S BN E & A B, B A £ & % ydT 4
TEMHRSHARAET RRWHR, KEH kL
Mg,

HTTHAREARTFHEER D, ERK—&
e B R RETI RN E R R EA, Ak Z RN
T RGN R, FEE VST AT N AR R ER
A, R RRHE T yOTHEA RN ERFRIGE
AR, 2023 4, X Bk ABR BT — 7 A yOT 40 AT

S U6 T WA R AR R R R & 7 vST 4 BB R
WAL B 8 BN 4 CTMED o T 48 B B o Bk 8 42
yOT 40 A 7L it B 40 B &5 o 1 B9 AL &) L 3 B & T ST 49
FELEY B 8 % 0% 06 9T BT R B A R S A T

1 yoT 4HBEAY B IR IR B H

VIHEME R AR I— AR EENTH
M, E TCREG LR R A 5 4 £ ofT 48 o 2 2 T /™Y
RAE S aE B A [, A yOT 40 Bl £ B 4 VS1.Vy9Va2 fn
V3 TH M =LA, £ ASE M £ E A8 yST
20 fE T AF 9 Vy9Ve2 T 48 B, ixX #F yOT 40 B & A K BT 4%
B, E RSP RAES NG T, FE
RERBHEEFH NG TEHARERE, @FER R
Y& B 5 B (isopentenyl pyrophosphate, IPP), — #
J& W & B B (dimethylallyl pyrophosphate,
DMAPP) % £ VyOVS2 T 48 f g, T iz kik
THRARM R A BN ELREE B
(butyrophilin,BTN) 7 Vy9V82 TCR 5 /)4 F £ 8 B
BRI EER P R EEENER" . Vyovs2 T
2 Ji & B LM v 45 A R en B g R R AR LR K B
#4 Ak ,BTN3A £n BIN2A1 & A4 A B # % Vy9Ve2 TCR
WA BINS R E A fiF 8 4 = 1E , T Vy9ve2 T
2 R A S R 1 e B 48 B, [ L, BTN 22 Vy9Va2
T 48 H8 3R ) i 78 40 fg v 18 A2 oF 2 4 A g R T B9, DL
AT ZALE T BCEATE IS 4 M 5 A IR A
H BT A, X A B — B2 Kk T yST 48 L Rt 98 0 R R
R AL o % B 2] AR

2023 4, Nature 2275 % & 7 AL A “CRISPR screens
decode cancer cell pathways that trigger ydl cell
detection”By—TUR 7 25 R , 451 4% A 38 BF 5 At A0 7 M
RFH &L RAFRA RETT K FyST 4 M v

are



EXBRHL, 45 . 2023 4 yST 4 R V5T U Kk g

+ 213 -

BERRAALE Y, R LER DR, R 4R
MR A gt B A F B, T A B A LR
JIE T B 7= A, x 4634 R S B L 4 L o T BTN B8 A 55 9%
T yST A E A R A X e g, T B, R AN AR
", BIN3A A BIN2A1 89 1% % % 3k (K BT HE 9 AMPK 5 5
R HE . M, AMPK E 5 B B 89 /N 4 F B e A
— AR DAJR 2 BIN2AL-BTIN3A £ & #8 & 34, # T
R # Vy9ve2 T4 fe % KN 5 AR . AR
HRARW T Vy9va2 T 4 e 1t R A a0 e e LR &
&AM E R X 4 B 48 i R0 IE % 48 B X — AL
i % BIN & 641 5 & X 09 FENH 0948 R, ik T X
yOT 28 o i 98 S 7% S A1 R e 32 AR oSS, Bt R AR
Al FARW T K = AL yoT 40 B Bx 7 o 40 ik 988
] 3 3 T 1R 1

B E & — M S AR E , B E W T A
U, B BB IT TR E AR R A, FEITT RN
VG H k. 29HJE 5FEBFE(Epstein-Barr virus,EBV)
R, T A IEE & 1(latent membrane protein 1,
LMPD ZEBVH T EHEEZ B, —KEAXKE
Theranostics 775 L #7141 “EBV latent membrane
protein 1 augments ydT cell cytotoxicity against
nasopharyngeal carcinoma by induction of
butyrophilin molecules” #7 #f % ™ 1 3¢ {& 3 Vy9Vs2
T 28 ffo % Fib 98 4 B 5% T BTN & A-47R 7, 523 yoT 48 B
TURE B R EIRE . AR A AF — A e = EBV 69 £ BR R &
Fie? 8 20 FEL P9 7R B BBV &34 LMP1, LMP1 3 3% TFN-y/p~JNK
A8 NLRC5 15 5 3 42 5 4 L 1 i J8 40 i BIN2A1 7 BIN3AL
BRI, T BB R AT Vo2 yOT 4 MR A 4 e Fi ik
TR B TR, BR 61 F EBV #8 5] 3R 4 REAF y 11 B
B SR g, 37 FHyOT 40 F It 48 S % UA T BV YR K
P 3 B LMP1-TFN-y/p—JNK-NLRC5-BTN2A1/BTN3AL ##
5V g o EL BBV BB 0 SR VBT IR BE T AT R B AnE
TEA.

Z AL E & — A R AR R A B R L
MRk, K BEAR T EemilRE THARERYE A
T . ERMATFEFRXEBMER, B0 x%
1 B8 T 40 e = BT 70 & B KW R RS, — R R
%k T Cancer Immunol Res 7 Ee#ER™H4 B A E
BEEYST A L. A sRENA, LIRE T 4 A A
B S oA Fo (KO8 R sk ok G0 RS, T A R R ER
R XA T ARSI AR, LRBRE s
REY, £ BAR R T AR R B, 3 3 3 BB 40 e A
R I R AR R B, A ok R G 1 AT AR
BREBNEHRRERECTE, TEMAIPPER,
DT A VyOVs2 T 4B . [ M B v ok B R 5 T
wH B, LR SRR e R LR T4 . RE

A et 7 2 f g % e, 2 B RN AR R R
RETRAR, AAMREL T BT L RBERRT
o F-a(TFN-0) K AT JLARJE T 40 L #E AT 29 B 3 4%
WV BB, BB, B € T ST 48 MU T AR A, A
BTt Zie 7T Z AU B B3 B A & BT R
BT HEE.

2 TME FydT ARETHRERVIEIE

SE R 8 1 % P B TME & %2 BB %R e 0T AR
WXEE R, HANEFFEKRERERET RN
5, 9% 40 o An % A0 4 T, B R OR IR U B AR B
Y3 U5 VWY S 0T AR R 4E BLAE SR D AE VR T, 1 RV
20 MO HY 2L R, R VR T AR TR, yOT 4 g AE LA
FWFRFHAAG LRI, RE KL HH
581 BT R B A yST 4 5 OK B B SR A 3 B AT
RAR S W R R, g % I B9 y8T 40 fe /£ 17
il 1£ B9 TME o ¥] e B R P E s el , £ 2 & IL-17
yOT 48 ™" Fu & 4% I T A JF B9 Vo1 yOT 48 M . TME
T 40 f AR 9B 2 Rk A & 1 R 1 R By R K
i, 28T 42 TME o fiF 98 20 Ao %3 yOT 48 f & T B9 8 #E 4L
BT H RN AR E RS TREAER
A , LLR # 98 W yST 48 B0 A2 40 fF 98 ROBL o W 1 R %5 AR
A AT AR, X A AR T &R A T 48T
2 g 18 48 50,05 96 T T ] B A R e B iR

2023 4, 5k B /p N K F [E ¥ R B RANCAN % 1£
Nat Immunol & bk & & X ZE™, R I % a5 iz
B V2 yOT 48 fi 4 AR 3A PD-1. TIGIT.TIM-3 & 4 F
AW, KA B EBHERE, MEFHRTLFERA
XA ER 5B W opT 48 101 [, X BF VE2
yoT 40 BT 48 e - wb ZE P T Ao 3L &, R A7 g
HL, I B E = F 5 PD-L1 37 & 7 i6 77 87 & /K 3% 32 AF
*o T 40 R FE 95 & CAR-T 40 HL 48 5 K B |8 97 2L HY [ 25
Z—,ZHRERRER,yOT W T Lk it g 32
P \MHC 3F PR 1 14 ¥ Ff] 1F 6] A 5 4k e 3 R 2L 2 L 25 4
x AR H DU, AR IA AR X o T e E B, K IH
B 2 5 00 8 W AR R T BB, T O R TR AR A 4 T SR AR
Fib J8 #4 CAR-T 40 L B % 1 48 .

7 58— B & & & Nat Cancer # & _E Wit %™
“y8T cell dichotomy with opposing cytotoxic
and wound healing functions in human solid
tumors” % & 7 4 H & (colorectal cancer,CRC)
AP PH YT A, CRCREEBENERZE = ATLE
JE,CRCAR P oy 0% 20 M4 ik fn R AR AEH &
2%, I~ [F] W9 CRC %% 4FAE & %27 %, 9% 76 97 W1 s IR 3k
@, R AT ,CRCEETE 5 BEAA TR
JE B yST 48 BB % 1 T 2 B9 R [ 2 CRC 48 4 o T



. 214 -

P R AR T 2R &, 2024, 31(3)

WA RE R A%, £ ABRMCRCER F, L J —#
% ik W 8 & @ (amphiregulin, AREG) # NKp8O™ V&1
yST 248 it &k 1% 2 CRC 40 At 4 78 ; 177 0 R 38 5% yOT 40 A &
IKHE T, 4] AREG B9 & 3k, MU T {8 3 CRC 4 41
R A BRI R B AR IR . N —
KETWALATENTH M, A4 F 8 yoT 4 Lt 7
R GME e ZIETHARRNMAERE, XL
R 978 3R F CRC LR & W vST 40 B 4. % 16 7 97 R
HTEENRFRE.

Fie 65 3k VR B S 33 44 72 TME o Bk 4% 8 37 0% 40 B
B9 Th RE, A N R RE B e kB — AR AL 4R
MEEAMAFHES —ERXRNHRXENRAE
Cancer Lett #FX L A FWH R R XHELT ©
B L. R LI, B8 40 Rk IR H 40 5 4R THBST &8
TR A I 5E VyOvVe2 T 48 Bt B e 4 B 245
€ i . THBSI i@ 3t 98 ¥ METTL3 =% IGF2BP2 /- 5 &9 m°A
B A, B — 25 0E VyOVe2 T 48 ML RIG-T £ % 4R
5 5 38 J ; T FELWT RIG-1 B % (R (5 5 18 % o] DL 1f 4%
THBS1 W1 Rl o AR 0 4% W, P 88 SR IR i 41 94K BB 4
B yST 40 B B 70 0 8 3 B, TR B A R O 88 1 A AR/
m’A/RIG-1 15 5 % = gE xf 44 52 & T yOT 40 M vy it & %
EIET TR EREER L.

yOT 48 fe % BR 4 0 4 g B F B9 71 B 4 4 9 ik
IFN-y B yOT 48 A An 4~ 3 TL-17 B9 T 0 J ", &
UESZ, 4 ik TEN-y &9 yST 40 B B A& 40 Bk 8 o &, T &¢
IL-17 yOT 4HfE L AR AR S F i B & 2 & & F B T k.
LFER RS, REEMAF £ EF KA ER
HIZ R A A T Cancer Immunol Res %275 F X KA
“CXCL10 recruitment of 3T cells into the
hypoxic bone marrow environment leads to IL-17
expression and multiple myeloma progression”# 3¢
ELRET 1T VST AR S R FHEEN L EL
BY, HRERDT, 2 K EEHEEEHENYST AL
IL-17 W E BRI, B BEE R4000 7 & # L E F CXCL10,
FBES1 B 1 yST 40 B BB RE IR IR, T B R IN SR R B
4,4 38 3T SRC3/RORy t/TL-17 & B {& 3t yST 48 i 4 i
IL-17, N R * B R A X R ARREHAT £ 45K
BRI BRI R VT EM R ER NS T
B, 4R /N T 7] ST-2 BE 4% 9822 O T 28 He 9 o B
KV, AR YST U6 T £ R BB R R
WA,

INE R IL-1T B yST B £ & 4 Vy6 A 11
WA VYA BRI, — B A K AE T Exp Med 2%
& bRy R R B B 4 R RNA I R SR 48 K
X E T R B T8 /N BRI R i V4 e Vy6
HEHHEFEZR., ERET, VW6 W RE T AT

B PD-1, T Vy4 48 f b B TIM-3 LA v 52 fiF 98 o R B
IL-1p = 1L-23, {# F PD-1 2k TIM-3 #7 #| 736 77 /5,
SRR B 8 /N SRR N B VA e V6 e B 4 3k TL-17,
£ TN B E & ME A BT RT. HEIL-17
WM EMEER THET R BREARER A
FHRR, M ERARERRR, ARG E R
5 B A ¥ e 1 B T ST 4B MK IL-17 4 F, SR eE A
Fit 98 9% i6 97 o BUAR AT BT R

S5rARBHRMER, — B X k& Cancer
Immunol Res # 7% FHIAF % 4 &Y B or, Fl Fl — f# 3t
PR B BB Bk EE (KIT) 40 ) 7 7 B & B8 45 B i
KITE 5 Wehiy & s |8 g /s A AL, B T B A
TR J55 Tl 407 461 7] %t v T 4 P 7 e 9 U M B R, SR I 4
REoR, £ A 3T 40 5 R B ySTCR 12 5 F2 4 30k
IL-17 R EFHEER. BRAFRIERBT2H—
5 R Bk T8 9 W yST 48 B s AL, R TL-17 W 4 3k, 4%
EHHETR. ZHRERTHEAREEAES
Ao yST 40 fo A0 B 8 % 0% B4 2 (B B AR B AR L, 4 B A
B Bk B 40 % 7 5 yST 40 fEBR L 967 B M 18] e &
Y EA, EAZHTR B, yOT A HE N W IL-17,
A5 o R K

3 HBEARREIEMERILE

vOT 4 JE E L R R Fo 0 B B 8 RORL F R B &
KEER, BACIRENRERLNEH A ET
WM B AR X EEE REMRANANEE
JR AT SN A, ST 4 B B 2 R B VE A K R
SapEETHERA AR AARK A,
EUBRBREERANE, REFLEMBLE/N T
B, SR, AR A R AF AR P, yOT 40 0 B 40 AR
S I BR - F A AL, LR yST 48 B VE Y IR
HTAF PRI EE, 2023 , AFEARRETR
QP

H 5t & — W & & 4 Oncogene % & B #F 721,
T SR B yST 40 48 T TR iR 40 B B 2
2 RF&HH ST 40 J AL 2 K T A549 48 i Be1-2.PI3K
FoAKT 2 B &k ik, B8 T BAXWE B & ik B L
B0 40 g = 18] W AH B 1E R BE T yST 48 B B9 BAX/Bel-2
FEo@M, R FILEFMPRMBEB Y BEM. W ,y8T
20 FiE A 5 B X AB49 41 A Y 48 i & U M 5 PT3K/AKT
WHEA x. ZHRABRT vOT 4 M I JE 4 & HE
Z0 R E= E B F LG FofE S B B B4, O yOT 41 F
ERITIET PRI BT Ea,

AR RER K KA Nat CommunF®{ L+ . #F
N AR DE R N & @ e Rl =
AHEERT ,RET yOT 4 M5 b i 40 fE AR B 18 B



EXBRHL, 45 . 2023 4 yST 4 R V5T U Kk g

+ 215 -

HEED R ENFENE . ERIT, BAYTH
HE R0 £ BR BT RAALER, B B AL g B A F
LFEEAN T, EX LY TR IA T A A F] Ao = ]
E#ZE R REE, AR F AR EER
M REERR . FILE 20T H MRS
REEF  RAEFAEMBABBT TRERNR
P ARSENSFREANEARRG. IekLF
LEW T HRETURES M. XEERE
AATRE ST 28 B 28 B 2 1 R R E AL H R T ERA
HAR, R DB R # Y o7 R, R ER R
AT 8T 4 e oY I T %

4 FMBMREIETT R

T R4 yOT 40 B W0 Y 8 % 0T vk £ B B A
TR, REEHFGEANBIRAERNER LR X
T EE VY B ST 4 7 — AP R 1 4k M A R OT
X RSN Y B R AP R R yST 40 B PR g E 4T R
KB PR EY B BT, 2023 4, MR LS BT
A TAR R ek 4% F T 77 & yoT 4 A7 3%, 5o Fl Al
T yOT 20 B B 1 e, FE SR P BUE T RIFH B R .

CAR-T 40 JLiG /T E M B W6 T MBI A T B E
R, FEELEFERA NG R EEEH T
BAF T BAFRlE Ry R, B SRR EH AR, F
B H B AT WA R PR, TRk CAR-T 40 i B9 % 1t fo
PeRE, IR & HE A Mo H Y, 2023 F, — B X
FAESci AdvFE LW R & R|E T CAR—yST 4 g
TIRIT B REE £ B R FIRE AT &
B2 BR 8 18 4 5 M A % LY M Y 8 2 — , &34 90%
MuslfeeE R 2 HAFTEE, B M LE —WiE
AR, Wk Bm i BE T SHE TR E
A 2, 0 T REAR HE 4 B o VO2yST ZE R B i FF B E
M, X —H R E RAEER T yOT 4 fiE A T CAR &
F &1k, ¥ — F ¥ CAR—yST 40 Ho B 47 5k B 8% 2k 57
3507 IR B A /NRMET F . X B R H CAR-yST
20 P, BL A TR K R PR # AL B AT

PR ERERECAAMNERERRE 68
WA A TAZFUMR, 68 72 ¥ 40 A Fo ol B AT 40 RE 2 ]
ERERAR, BEEASFOENEER N, LER AT
RIRABAE, EMEN R RETYER)]
Wp A RS BoRl, BRI TR AU R A
1K 25 47 catumaxomab 7 blinatumomab # /& T 46 i 4
BA MEFERTHRNEEANDILF. — B
& F FE Cancer Immunol Res &/ FHYHE R & ZE
N, MR ERERAEGEE RN EE
M B VYOVS2 T 48 A #8 1] & 34 EGFR #Y it 8 40 B , 3X
7, 1w EGFR 71 y8T 40 At B9 BU4F F M 401K RE A2 AR S 808

yOT 4 B , /-5 %+ EGFR'#y it J& 40 FiL o 40 i & v 1, 7
MNRER AR EEK, EKTBENRAR
H M RELEFAIKEAYFTFET 2R
HRAr e, R ERAAT 2= yoT 4
W R MR R, P T B R e
P, AR R ALY R R HT 3B %

PR T B 4% 2 B RF 8 20 A R R B9 4h Bk 4R T 8T
WM e A BT AER LA, W EH R F E R
VE T yST 48 HE 3k JB B9 48 BE 4 3 ¥ (extracellular
vesicle, EV) IV HL At g 2h b . voT 4 L B2 B A W E 1
Fit 8 V5 B S I AR BT 40 AR, T DA BV R R 4
HL 1 7 S R B 20 B R U AR B ek . TR R
BH,yST 48 A 5k VR #9 EV (yST-EV) b ) £ #F 28 Bt 2% & 7
WERLMHEEE. — B Xk T J Extracell
Vesicles #¢ 5 B A 7 sk R ™ & KAEHA T y8T-EV 7] LA
WA B U RS IET AR 2R AN,
YOT-EV X 4L R B4 M B A % AL, RN
B R R B R A R B T REACE, R R
M E T ol fe R AR R B W E
A8 % H0 R % 3 5 yST-EV o % & oh % v 668 AR v
AT AR, T B, B A R R y8T-EV R B
T E B R YT ARG T R ERR.
S, Tl b AR yST-EV & v [ B A B 410 8 75 1 T
FAET AR TDC-EVZRE MR R . ZHT R AR F M
SR YST-EVIRE BT R ET 5%,

PD-1 24 HMTH M RZARER" S F. voT 4
B9 PD-1 5 35 77 42 v b b R o i 28 B B At | A
HI AL, 32 R PD-1 R A K F 5 58 TVE # vdT 48 fig
W TR e RN, 2023 4, R E EF R F £
B [E 295 B 14 K R BN Signal Transduct
Target Ther#:& &K T A A“Anti-PD-1 antibody
armored yo0T cells enhance anti—tumor efficacy
in ovarian cancer” 8 # % 6 U™, Z H % ¥ voT 4
Mt 4k % kw697 S PD-1 M H A AR 456, Fl & T —F
FAEFETIREPD-1 9k E B yST 4. FEA
AR, PD-1 Fi4k B 2 b AL yST 4 i 42 57 8% 17 8 /1
A A o OR B4R T K 44 8T 4 B BR & PD-1 FL R Y
TIHBITH, HETTHRERANE ., XHZL2H
AN PD-1 Fuk B 4 B AL yOT 40 o A 2 ik o — b 3T AL
BT 0 R PR R,y yST 4R AR B R VT Bk A
ABHFRBET A

5 REMREZE

T 8T 4 MY 0% T R BB R JE UA T AT
EATIERATE, ZE 2 RELEEETHARNE
ATV FH b % B . 2023 4, 75 vOT 28 i FF 78 76



216

P R AR T 2R &, 2024, 31(3)

OB EMARRET — LT EWHE, R4
RZEER, T yOT M ERARMATTE T
RIS . KT yST M, A — kg e BN AR
B IEEHER ofT 4R E B K344
RE W, T HEARLE R EH, X AARAT R
75 yOT 40 A it B . 0% U6 T 9T MUK B T R RO —
& Bl R R

EREWEMPAR S, FEH*—FRNT T
WK E o B L E AL R R AR 58 BN B R EE
TOCAAR F BT AR E R afT X 75 F
B3k — 2 B A ySTCR HY 470 JR 1R A AL 3 97 3t ST 28
FeL AR A B RiE 8 AR K 0 )R 5 A~ Bl yOT 48 B LB, b dm
IL-17" yOT 40 f, Vo1 yST 28 fE, & 180 34 Bk L F 3 1
B — R E ), B B X F TVE A1
R EENE A R P RE,FEHR—FE
BH yOT 40 i 5 H At %% 40 B AR BB = B ALA, B 0
A 240 W e % I 3 P 4 o, X BB S R G AR B 1E A
% 77 % yST 41 LRI T Bk o

RZ B ERE 2 A TyST A S aEN
ESZ RANNEMAR, BLLETHT B XAR
R AR A X AR Y B A R B A A AR AR, 4
5 T 40 i % & AR 77 ik Bt 5 e R R R S B Y
¥R, AR T yoT 4 My ez e T IR EMA KA F B
5 5 R K

(& % X #f]

[1] LEE D, ROSENTHAL C J, PENN N E, ef a/. Human y3 T cell subsets
and their clinical applications for cancer immunotherapy[J/OL].
Cancers (Basel), 2022, 14(12): 3005[2023-12-10]. https://pubmed.ncbi.
nlm.nih.gov/35740670/. DOI: 10.3390/cancers14123005.

[2] KABELITZ D, SERRANO R, KOUAKANOU L, et al. Cancer
immunotherapy with yd T cells: many paths ahead of us[J]. Cell Mol
Immunol, 2020, 17(9): 925-939. DOI: 10.1038/s41423-020-0504-x.

[3] RIBOT J C, LOPES N, SILVA-SANTOS B. vyd T cells in tissue
physiology and surveillance[J]. Nat Rev Immunol, 2021, 21(4):
221-232. DOI: 10.1038/541577-020-00452-4.

[4] HUY, HUQUL, LIY S, et al. yd T cells: origin and fate, subsets,
diseases and immunotherapy[J/OL]. Signal Transduct Target Ther,
2023, 8(1): 434[2023-12-10]. https://pubmed. ncbi. nlm. nih. gov/
37989744/. DOI: 10.1038/541392-023-01653-8.

[5] WILLCOX C R, MOHAMMED F, WILLCOX B E. The distinct
MHC-unrestricted immunobiology of innate-like and adaptive-like
human y3 T cell subsets-Nature’ s CAR-T cells[J]. Immunol Rev,
2020, 298(1): 25-46. DOI: 10.1111/imr.12928.

[6] PARK J H, KIM H J, KIM C W, ef al. Tumor hypoxia represses yo T cell-
mediated antitumor immunity against brain tumors[J]. Nat Immunol,
2021, 22(3): 336-346. DOI: 10.1038/s41590-020-00860-7.

[71 ZHANG P C, ZHANG G Z, WAN X C. Challenges and new
technologies in adoptive cell therapy[J/OL]. J Hematol Oncol,
2023, 16(1): 97[2023-12-10]. https://pubmed. ncbi. nlm. nih. gov/

37596653/. DOLI: 10.1186/s13045-023-01492-8.

[8] PERI A, SALOMON N, WOLF Y, et al. The landscape of T cell
antigens for cancer immunotherapy[J]. Nat Cancer, 2023, 4(7): 937-
954. DOI: 10.1038/s43018-023-00588-x.

[9] MENSURADO S, BLANCO-DOMINGUEZ R, SILVA-SANTOS
B. The emerging roles of vy T cells in cancer immunotherapy[J].
Nat Rev Clin Oncol, 2023, 20(3): 178-191. DOI: 10.1038/s41571-
022-00722-1.

[10] RAVERDEAU M, CUNNINGHAM S P, HARMON C, et al. y8 T
cells in cancer: a small population of lymphocytes with big
implications[J/OL]. Clin & Trans Imm, 2019, 8(10): e01080[2023-
12-10]. https://pubmed.ncbi.nlm.nih. gov/31624593/. DOI: 10.1002/
cti2.1080.

[11] MA L, FENG Y M, ZHOU Z S. A close look at current y8 T-cell
immunotherapy[J/OL]. Front Immunol, 2023, 14: 1140623[2023-
12-10].  https://doi. org/10.3389/fimmu. 2023.1140623. DOI:
10.3389/fimmu.2023.1140623.

[12] ZHAO Y, DONG P, HE W, et al. y3 T cells: major advances in basic and
clinical research in tumor immunotherapy[J]. Chin Med J (Engl), 2024,
137(1): 21-33. DOI: 10.1097/cm9.0000000000002781.

[13] MORATH A, SCHAMEL W W. off and y3 T cell receptors: similar
but different[J]. J Leukoc Biol, 2020, 107(6): 1045-1055. DOI:
10.1002/j1b.2mr1219-233r.

[14] WU D, WU P, QIU F M, ef al. Human ydT-cell subsets and their
involvement in tumor immunity[J]. Cell Mol Immunol, 2017, 14(3):
245-253. DOI: 10.1038/cmi.2016.55.

[15] DU Y Y, PENG Q W, CHENG D, et al. Cancer cell-expressed
BTNL2 facilitates tumour immune escape via engagement with IL-
17A-producing yd T cells[J/OL]. Nat Commun, 2022, 13(1): 231
[2023-12-10]. https://pubmed. ncbi. nlm. nih. gov/35017553/. DOI:
10.1038/s41467-021-27936-8.

[16] MAMEDOV M R, VEDOVA S, FREIMER J W, et al. CRISPR
screens decode cancer cell pathways that trigger vy T cell detection
[J]. Nature, 2023, 621(7977): 188-195. DOI: 10.1038/s41586-023-
06482-x.

[177 WU Z C, LIN K N, LI X Q, et al. Development and analytical
validation of a novel nasopharynx swab-based Epstein-Barr virus C
promoter methylation quantitative assay for nasopharyngeal
carcinoma detection[J]. Clin Chem Lab Med, 2023, 62(1): 187-198.
DOI: 10.1515/cclm-2023-0510.

[18] TOPKAN E, SOMAY E, SELEK U, et al. Letter Re: reduced-dose
radiotherapy for Epstein-Barr virus DNA selected staged Il
nasopharyngeal carcinoma: a single-arm, phase 2 trial[JJOL]. Eur J
Cancer, 2023: 113459[2023-12-10]. https://doi. org/10.1016/j.
ejca.2023.113459. DOI: 10.1016/j.ejca.2023.113459.

[I91NEO J, YIP P L, ONG E H W, et al. Longitudinal post-radiotherapy
plasma Epstein-Barr virus DNA trends inform on optimal risk
stratification in endemic nasopharyngeal carcinoma[J/OL]. Oral Oncol,
2024, 148: 106655[2023-12-10]. https://doi.org/10.1016/j.oraloncology.
2023.106655. DOI: 10.1016/j.oraloncology.2023.106655.

[20] LIU Y, LUIL K S, YE Z D, et al. EBV latent membrane protein |
augments yd T cell cytotoxicity against nasopharyngeal carcinoma
by induction of butyrophilin molecules[J]. Theranostics, 2023, 13
(2): 458-471. DOIL: 10.7150/thno.78395.

[21] BIANCHINI G, BALKO J M, MAYER I A, et al. Triple-negative



EXBRHL, 45 . 2023 4 yST 4 R V5T U Kk g

217

breast cancer: challenges and opportunities of a heterogeneous
disease[J]. Nat Rev Clin Oncol, 2016, 13(11): 674-690. DOI:
10.1038/nrclinonc.2016.66.

[22] PEDERSEN M H, HOOD B L, BECK H C, et al. Downregulation
of antigen presentation-associated pathway proteins is linked to
poor outcome in triple-negative breast cancer patient tumors[J/OL].
Oncolmmunology, 2017, 6(5): €1305531[2023-12-10]. https://doi.
org/10.1080/2162402x.2017.1305531. DOI: 10.1080/2162402x.201
7.1305531.

[23] RAUTE K, STRIETZ J, PARIGIANI M A, ef al. Breast cancer stem
cell-derived tumors escape from yd T-cell immunosurveillance in
vivo by modulating yd T-cell ligands[J]. Cancer Immunol Res,
2023, 11(6): 810-829. DOI: 10.1158/2326-6066.CIR-22-0296.

[24] YANG J, XU J, WANG W, et al. Epigenetic regulation in the tumor
microenvironment: molecular mechanisms and therapeutic targets
[J/OL]. Signal Transduct Target Ther, 2023, 8(1): 210[2023-12-10].
https://pubmed.ncbi.nlm.nih. gov/37217462/. DOI: 10.1038/s41392-
023-01480-x.

[25] BEJARANO L, JORDAO M J C, JOYCE J A. Therapeutic
targeting of the tumor microenvironment[J]. Cancer Discov, 2021,
11(4): 933-959. DOLI: 10.1158/2159-8290.CD-20-1808.

[26] PAN XY, ZHENG L. Epigenetics in modulating immune functions
of stromal and immune cells in the tumor microenvironment[J].
Cell Mol Immunol, 2020, 17(9): 940-953. DOI: 10.1038/s41423-
020-0505-9.

[27] SCHONEFELDT S, WAIS T, HERLING M, et al. The diverse roles of
vd T cells in cancer: from rapid immunity to aggressive lymphomal[J/
OL]. Cancers, 2021, 13(24): 6212[2023-12-10]. https://pubmed.ncbi.
nlm.nih.gov/34944832/. DOI: 10.3390/cancers13246212.

[28] PARK J H, LEE H K. Function of y3 T cells in tumor immunology
and their application to cancer therapy[J]. Exp Mol Med, 2021, 53
(3): 318-327. DOI: 10.1038/s12276-021-00576-0.

[29] COFFELT S B, KERSTEN K, DOORNEBAL C W, et al. IL-17-
producing yd T cells and neutrophils conspire to promote breast
cancer metastasis[J]. Nature, 2015, 522(7556): 345-348. DOI:
10.1038/nature14282.

[30] RANCAN C, ARIAS-BADIA M, DOGRA P, et al. Exhausted
intratumoral V82" yd T cells in human kidney cancer retain effector
function[J]. Nat Immunol, 2023, 24(4): 612-624. DOI: 10.1038/
541590-023-01448-7.

[31] HARMON C, ZABOROWSKI A, MOORE H, ef al. y6 T cell
dichotomy with opposing cytotoxic and wound healing functions in
human solid tumors[J]. Nat Cancer, 2023, 4(8): 1122-1137. DOI:
10.1038/s43018-023-00589-w.

[32] GUINNEY J, DIENSTMANN R, WANG X, et al. The consensus
molecular subtypes of colorectal cancer[J]. Nat Med, 2015, 21(11):
1350-1356. DOI: 10.1038/nm.3967.

[33] SIEGEL R L, MILLER K D, FUCHS H E, et al. Cancer statistics,
2022[J]. CA Cancer J Clin, 2022, 72(1): 7-33. DOI: 10.3322/
caac.21708.

[34] YANG E L, WANG X, GONG ZY, et al. Exosome-mediated metabolic
reprogramming: the emerging role in tumor microenvironment
remodeling and its influence on cancer progression[J/OL]. Signal
Transduct Target Ther, 2020, 5(1): 242[2023-12-10]. https://pubmed.
ncbi.nlm.nih.gov/33077737/. DOI: 10.1038/s41392-020-00359-5.

[35] LI J, ZHANG G, LIU C G, et al. The potential role of exosomal
circRNAs in the tumor microenvironment: insights into cancer
diagnosis and therapy[J]. Theranostics, 2022, 12(1): 87-104. DOI:
10.7150/thno.64096.

[36] LI J T, FENG H, ZHU J H, et al. Gastric cancer derived
exosomal THBS1 enhanced Vy9V 32T-cell function through
activating RIG- 1 -like receptor signaling pathway in a N°-
methyladenosine methylation dependent manner[J/OL]. Cancer Lett,
2023, 576: 216410[2023-12-10].  https://doi. org/10.1016/].
canlet.2023.216410. DOI: 10.1016/j.canlet.2023.216410.

[37] SILVA-SANTOS B, SERRE K, NORELL H. y§ T cells in cancer[J].
Nat Rev Immunol, 2015, 15(11): 683-691. DOI: 10.1038/nri3904.

[38] JIN C C, LAGOUDAS G K, ZHAO C, et al. Commensal
microbiota promote lung cancer development via yd T cells[J]. Cell,
2019, 176(5): 998-1013. DOI: 10.1016/j.cell.2018.12.040.

[39] KUEN D S, KIM B S, CHUNG Y. IL-17-producing cells in tumor
immunity: friends or foes? [J/OL]. Immune Netw, 2020, 20(1): e6
[2023-12-10]. https://pubmed. ncbi. nlm. nih. gov/32158594/. DOI:
10.4110/in.2020.20.¢6.

[40] WU P, WU D, NI C, et al. ydT17 cells promote the accumulation
and expansion of myeloid-derived suppressor cells in human
colorectal cancer[J]. Immunity, 2014, 40(5): 785-800. DOI:
10.1016/j.immuni.2014.03.013.

[41] WANG J Y, PENG Z Y, GUO J, et al. CXCLI10 recruitment of yd T
cells into the hypoxic bone marrow environment leads to IL-17
expression and multiple myeloma progression[J]. Cancer Immunol
Res, 2023, 11(10): 1384-1399. DOI: 10.1158/2326-6066. cir-23-
0088.

[42] AGERHOLM R, BEKIARIS V. Evolved to protect, designed to
destroy: IL-17-producing yd T cells in infection, inflammation, and
cancer[J]. Eur J Immunol, 2021, 51(9): 2164-2177. DOI: 10.1002/
€ji.202049119.

[43] RIZK J, MORBE U M, AGERHOLM R, et al. The cIAP ubiquitin
ligases sustain type 3 y3 T cells and ILC during aging to promote
barrier immunity[J/OL]. J Exp Med, 2023, 220(8): ¢20221534
[2023-12-10]. https://pubmed. ncbi. nlm. nih. gov/37440178/. DOI:
10.1084/jem.20221534.

[44] ARMSTRONG A W, READ C. Pathophysiology, clinical presentation,
and treatment of psoriasis: a review[J]. Jama, 2020, 323: 1945-1960.
DOI:10.1001/jama.2020.4006.

[45] GHORESCHI K,BALATO A,ENERBACK C, et al. Therapeutics
targeting the IL-23 and IL-17 pathway in psoriasis[J]. Lancet, 2021,
397:754-766. DOI:10.1016/s0140-6736(21)00184-7.

[46] ETHERINGTON M S, HANNA A N, MEDINA B D, et al.
Tyrosine kinase inhibition activates intratumoral yd T cells in
gastrointestinal stromal tumor[J/OL]. Cancer Immunol Res, 2024,
12(1): 107-119[2023-12-10]. https://www. ncbi. nlm. nih. gov/pme/
articles/PMC10842124/. DOI: 10.1158/2326-6066.CIR-23-0061.

[47] CHIEN Y H, MEYER C, BONNEVILLE M. y3 T cells: first line of
defense and beyond[J]. Annu Rev Immunol, 2014, 32: 121-155.
DOI: 10.1146/annurev-immunol-032713-120216.

[48] MU X F, XIANG Z, XU Y, et al. Glucose metabolism controls
human yd T-cell-mediated tumor immunosurveillance in diabetes
[J]. Cell Mol Immunol, 2022, 19(8): 944-956. DOI: 10.1038/
$41423-022-00894-x.



218

rh R AE MR T 2R &, 2024, 31(3)

[49] LIU Y, ZHANG T Q, DENG I, et al. The cytotoxicity of ydT cells
in non-small cell lung cancer mediated via coordination of the
BCL-2 and AKT pathways[J]. Oncogene, 2023, 42(49): 3648-3654.
DOI: 10.1038/s41388-023-02852-x.

[50] SANDOZ P A, KUHNIGK K, SZABO E K, et al. Modulation of
lytic molecules restrain serial killing in y3T lymphocytes[J/OL].
Nat Commun, 2023, 14: 6035[2023-12-10]. https://doi.org/10.1038/
s41467-023-41634-7. DOI: 10.1038/s41467-023-41634-7.

[51] CAPPELL K M, KOCHENDERFER J N. Long-term outcomes
following CAR T cell therapy: what we know so far[J]. Nat Rev Clin
Oncol, 2023, 20(6): 359-371. DOI: 10.1038/s41571-023-00754-1.

[52] FRIELING J S, TORDESILLAS L, BUSTOS X E, et al. yd -
enriched CAR-T cell therapy for bone metastatic castrate-resistant
prostate cancer[J/OL]. Sci Adv, 2023, 9(18): eadf0108[2023-12-
10]. https://doi. org/10.1126/sciadv. adf0108. DOI: 10.1126/sciadv.
adf0108.

[53] SAAD F, GLEASON D M, MURRAY R, et al. Long-term efficacy
of zoledronic acid for the prevention of skeletal complications in
patients with metastatic hormone-refractory prostate cancer[J]. J
Natl Cancer Inst, 2004, 96(11): 879-882. DOI: 10.1093/jnci/djh141.

[54] KING L A, TOFFOLI E C, VETH M, et al. A bispecific yo T-cell
engager targeting EGFR activates a potent Vy9V62T cell-mediated

immune response against EGFR-expressing tumors[J]. Cancer
Immunol Res, 2023, 11(9): 1237-1252. DOIL: 10.1158/2326-6066.
cir-23-0189.

[55] WANG X W, ZHANG Y M, CHUNG Y, et al. Tumor vaccine based on
extracellular vesicles derived from yo-T cells exerts dual antitumor
activities[J/OL]. J Extracellular Vesicle, 2023, 12(9): ¢12360[2023-12-
10]. https://doi.org/10.1002/jev2.12360. DOI: 10.1002/jev2.12360.

[56] ALSAAB H O, SAU S, ALZHRANI R, et al. PD-1 and PD-L1
checkpoint signaling inhibition for cancer immunotherapy: mechanism,
combinations, and clinical outcome[J/OL]. Front Pharmacol, 2017, 8:
561[2023-12-10]. https://pubmed.ncbi.nlm.nih.gov/28878676/. DOI:
10.3389/fphar.2017.00561.

[57] WANG Y, HAN J Y, WANG D D, et al. Anti-PD-1 antibody armored
voT cells enhance anti-tumor efficacy in ovarian cancer[J/OL]. Signal
Transduct Target Ther, 2023, 8(1): 399[2023-12-10]. https://pubmed.
ncbi.nlm.nih.gov/37857598/. DOI: 10.1038/s41392-023-01646-7.

[58] BURR M L, SPARBIER C E, CHAN Y C, ef al. CMTM6 maintains
the expression of PD-L1 and regulates anti-tumour immunity[J].
Nature, 2017, 549(7670): 101-105. DOI: 10.1038/nature23643.

[YFs HHEA]  2023-12-14 [EEIBER]  2024-02-25
[ARZHEE] A ELE



