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[Abstract] T cell receptor-engineered T cells (TCR-T) and chimeric antigen receptor T cells (CAR-T) therapies are two main types
of adoptive cell therapy (ACT), which can treat cancer by giving natural T cells specific recognition of tumor receptors through gene
modification technique. CAR-T therapy has achieved remarkable success in relapsed or refractory hematological malignancies, especially
in the treatment of acute lymphoblastic leukemia (ALL), yet with less effect on solid tumors. TCR-T therapy has displayed some advantage
over CAR-T therapy in treating solid tumors with inspiring clinical data. However, TCR-T therapy is faced with some challenges, including
the selection of tumor-specific/associated antigens, selection and optimization of tumor-specific TCR, the persistence of TCR-T, and the
safety of TCR-T therapy. This paper reviews the current development of TCR-T therapy and application of its preclinical animal models,
and also discusses the progress made in the research on preclinical animal models employed to overcome the restrictive factors of TCR-T
therapy, in the hope that TCR-T therapy will eventually benefit more cancer patients in the future.
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I J8 RN 20 151 2R 65 2K 9 BB E Y PBMC H, 18 4
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T A B 2L 3535 HPV E7 HiUJ5, A B Tk
AL FN9EE 40 B AES . HPV E7 U5 Al 4 Jy TR T 40 g
PRI S 55 12 155 R85 M HPV-16 BHRIREAE 834
8 B WG H Z AR P AL A AE T (M 1 (PD-1) ¥k
57, 1 BIRG4%s7 LN-145 40M03ATT7, SURATIAE,
FE3Z#L) TCR A HPV-16 E7 T AR A T 4000 (E7
TCR-T) JAI7)5, 6 BB T Wt A e i3 o

25 TR, 763X TCR-T ¥ i RIX I

St T A 98 P AN T 6 1 1 R 2 O s 4 1 B 2%
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AR R, LRSI R 2. Wnht
JRA R . IRRE e TCR MR & . T 4k
FEAPER TCR-T P ik I IR & k5 . S 1 N
AR IR B TGS, AT LU R DU SR
FEAEIG RBFFE A S A i ek 3 J5 i TCR-T 97
AT D8RI R 2 41k
41 EETHARZEIRL T ARERRE

ETCR-TIRIT B, B P ERERES
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3 PSR ) Jib S 0 L A AE T i B 2 4B A 0 4
J Hh i 3R 38 B9 I AH G Bt B (tumor-associated
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antigens, TAAs) ; TEREZANML. 2L, R JLON LA
W3 2 A P R g S LB P (cancer testis
antigens, CTAs) ; {X7ES 4 H 2 35 Y i 8 4 5

PEHLE (tumor-specific antigens, TSAs) WLHT LA
(neoantigen ) FIEUEW &7~ A IPLIR, (H7E{E
HAPAKIL,

x®1 EXHMOTHARZTAEIRET BT ERKKESR

Table 1 Results of conducted clinical trials of T cell receptor-engineered T cells therapy

TCR-T £ HLA $# LS EWRIGEMBLIE (%) BHHAE
MART-1 HLA-A*0201 R 2/17(12%) 17
MART-1 HLA-A*0201 BRI 6/20(30%) 20
MART-1 HLA-A*0201 R Ba R 9/13(69%) 13

gpl00 HLA-A*0201 I 3/16(17%) 16

BEFEE 5/11(45%) 11

NY-ESO-1 HLA-A*0201 R A 4/6(67%) 6

CEA HLA-A*0201 RV E 1/3(33%) 3

R Ea R 7

MAGE-A3 HLA-A*0201 T L PR 5/9(56%) 1

EE 1

MAGE-A4 HLA-A*2402 TE 0/10(0%) 10

T I AR 11/18(61%) 18

NY-ESO-1 HLA-A*0201 . ) %

NY-ESO-1 HLA-A*0201 Z R 16/20(80%) 20
WT-1 HLA-A*2402 SUHRLA A 1 i 2/8(25%)
NY-ESO-1 HLA-A*0201 S 3/3 (100%)

SRk AR
HPV-E7 HLA-A*0201 HPV 16 BH M J i 6/12(50%) 12

TCR-T: T cell receptor-engineered T cells (T 4052 4A TF24L T Zl/f2) ; HLA: human leukocyte antigen ( ANZRFIAHIHTE) ;5 MART-
1: melanoma antigen recognised by T cells 1 (T ZHA RIS 2B BT 1) ¢ gpl00: glycoprotein 100 CHE#E 11 100) ; NY-ESO-1:
New York esophageal squamous cell carcinoma 1 (AL EBRIRAM)E 1) : CEA: carcinoembryonic antigen C#E#1)5) ; MAGE-A:
melanoma antigen family A (EE A ZIR PR K A) ;5 WI-1: Wilms' tumor gene 1 (EU/REHHHRISEA 1) ; HPV: human papilloma virus (A
FURIRR )
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T, T 5B EAR Y g 0 i R & B,
PV T TCR-T HAR M & o TR 4RIk, NY-
ESO-1 Z IR UF SR L A MRz —,
[AZ A5 Y TCR-T I RIS &7 30% DA o AFL
SR B HPV-16 i E6 Fl E7 25 112 s 4 5 1
PUE, SEHUE KBV, XX 2 Ry
f TCR-T Il PR 36 70 3 JLAF L iU g . e ob,
YFZ TAAs, CTAs X TSAs A[ | F TCR-T 697, f
4 MART-1, B/RM0E3EE 1 ( Wilms' tumor gene
1, WI-1) , LRI Fm$TE (hepatitis B surface
antigen, HBsAg) , W Jii &5 [ (alpha-fetoprotein,
AFP) , MAGE (A3, A4, A6, Al0) , (SES
J e Fe I8 BU B (preferentially expressed antigen in
melanoma, PRAME ), F 4055 ( cytomegalovirus,
CMV ) , EBV, H# iz 2 ## ( glycosaminoglycan,
gag) , gpl00, ZLIMIKEEZRZ 1 (hemagglutinin-1,
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HA1) , AWIEPEDF 549 EE E (human endogenous
retroviruses-E, HERV-E ) , KEIZ U2 Ik 2 ( large
multifunctional peptidase 2, LMP2) , CEA, p53
A T o S S D A I DRI S B E AR AT (LR
1) o MR B AR5 | G gk s (o R 2 Y
I BURR BRI O P A, X ST R RR TR 4 A
FEAT AU FRAH SV h S AT AE, FIVEDN TCR-T AYHE
S R B SRR B A
FEEE 73 BT R B DR HE T A RE R 1R 5
PEBFBUR I SE, 15 A& TCR-T REREXTEA IR IR
TR BB IR = A g BT R VR 2 R
Tt 28 LG AR P AR 1Y) E A — 2y B SS ARA (f5)
Bk AL BAk ) 77 A BT P AT LB TCR-T
Ay B

R T PR TCR-T 7k iy P ERA vk, )
b R IR A0 L e K 1 PR R e B AR
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T ZE A Sh PR v S IE MR R S, TESKIX 3B/ TCR-T JPIEAE IR ARG T h v 7E B R

50
144
404
= NY-ESO-1 w= PRAME
- gp100 = KRAS
MART-1 — CMV
== HPV-16 E6 w= CEA
i — Tl = on:
g 30 — MAGE-A4 . 1%151
- EBV
& ~ HBsAg LMP2
v == HERV-E
-’hi MAGE-A3 .
- — MAGE-A10 == human thyroglobulin
Eg 20 — HPV-16 E7 — MAGE-A6
& — AFP TGFBI
— 53 == TRAIL
2
| |
'TO'T‘D"¢>°°M2'\D'ML”V}><DD'“NL’;’E‘D:ﬁ
S e ECEIRZI3E82823238852852 3583
R R I R 50 22285
2 T 5] T 0 8B I 02 0O 2 =
> =z 2 22z a =
z = = = s =z s =
=
=
:
HRPLE £

NY-ESO-1: New York esophageal squamous cell carcinoma 1 (41 %) & % @K 40 ffdJ 1) 5 gpl00: glycoprotein 100 CFf & H 100) ;
MART-1: melanoma antigen recognised by T cells 1 (T IR B EZIBHE 1) 3 HPV: human papilloma virus (AFLERIERRER) 5
WT-1: Wilms' tumor gene 1 CEU/RUFWHIRZER 1) 5 MAGE-A: melanoma antigen family A CREZR PR KK A) ;5 EBV: Epstein-Barr
virus  CERITHA-C/R K9 EE) ; HBsAg: hepatitis B surface antigen (ZBUAF 2 KIMPTIR) ; AFP: alpha-fetoprotein (FFRE )
PRAME: preferentially expressed antigen in melanoma (SR ZFIHIMERIATFE) ; KRAS: Kirsten rat sarcoma viral oncogene (ISR
JREREFERD 5 CMV: cytomegalovirus (E4HJJ%#) ; CEA: carcinoembryonic antigen CGEEHTJE) ; gag: glycosaminoglycan CHffi%
FHE) . HAL: hemagglutinin 1 (ZLIMEREEZEZ 1) ; LMP2: large multifunctional peptidase 2 ( KT Z IAEALEF 2) ; HERV-E: human
endogenous retroviruses E (A P Y5 14 1% % 5% 9% 2 E) ; human thyroglobulin: A FUIR R ER &% (4; TGFBII: transforming growth factor-B
type II CFEALAEK R F-B MAY) ; TRAIL: TNF-related apoptosis-inducing ligand (R ERFEIR 74 58 T2 S R4

BAEKIE: https://www.clinicaltrials.gov (Z1EH . 2021 £ 5 7 22 )

E1 THamZAaIRE T AT ENIEKRLEERRES S
Figure 1 Distribution of targeted antigens of TCR-T clinical therapy

4.2 MEHSET ARZEBFESHL antigen, HLA ) 4135 & s R0 1 SR TE S A 2
FRENEIE W I e S PR AR T R —  RARES Gk, DA S 2 PR A 2SR L 4
e, RO E O S PR A B GE TCR AFE—E  TCR AYEERE, ATl EEL %, ISR itfr
PIBRERME . 438 Hh o RO M T 40 i B e TCR J¥31 D RESUE ¥,
FIARRESR TR, JF HLBEARR) T A E A bR M TCR [RERIHAIESE S TCR-T THRE EAEAHE %,
(1 TCR FIE 3 (1) TCR FRIAAR G2, ek ®oRM I n TCR i T RE8E R, Hhy
FMFR LTI & M R 5 TCR WAL ARA5 M ENTREAE LUBARAY R ARSI s 4i i, (R
RRESYE T AML)S, 78 TCR W7 hmi i fe K Pk BRI TCR Al BB 80 B e PE e . — 2k
B AN T 20 b 5 Sk TCR B9 o I B BEAYIE  WFSTEMA, TCR AYE A Ab FARAK P 55 b 25 /K SFAl
BB o Sl PR G IA T DR AR 5> TR T 4 i i A 05, JFHASIER A S
HIRES B A TCR /- FRIZAEME, el ixXfpr  fietkpem ) Miller 8 VAR5 &3, 43 501K =
AT ARG T A TCR A LI BUREA FE Y2 0 B e A sl M TS & 1 (ovalbumin, OVA ) 4§
B, R4 PE TCR Sy )y e 40 il TCR Sk TCR-T #4652 00 S5/ NS, s n i
W 54 A AN A5 (human leukocyte  TCR-T 7R A57285 OVA (1 5 515 41 4 [ i
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W3 T/ B S YRR PR s AR, ISR
J11%) TCR-T [FFEREA T 2R AR B, e ™
A H B e . HET, T IEA ] TCR-T
() B AFpT g D, RAEES S g A DUASE, T
e W B R PN AR, T 2 MUY
SRUEB IR AT ) TCR W A8 i 1 . ks, A
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