P ERS: R 2022 FF E52%  F 11 Hi: 1567 ~ 1577

SCIENTIA SINICA Vitae
Wk P E 7 KF R EE

ChERE ) Atk
SCIENCE CHINAPRESS

lifecn.scichina.com

)| KFEFmERRELE CrossMark

& click for updates

i B 5 L R IR Y I ot e

frie 2w At R T A

1. UK VG R BE s o, AT 610041,

2. DU RZApiay7 B R E AL =, il 610041

T FISETTER

* R A, E-mail: yqwei@scu.edu.cn

WA H3: 2022-07-23; 4352 H: 2022-08-17; MR &R % H #H1: 2022-10-18

B R H ARG AIES: L1924039) 5 E K A AR 2R &2 74— rp BBl 2Bt 22 3 B

LA G HHE S XK2019SMA001) % Bl

WE WA REOE SAG A B8 %S M 84 U E Z K T(chimeric antigen receptor T, CAR-T) 4 it % fit J&
GE G EFEGTH RRIERER, BB EZSEFEGTEARE T TARE. nRMNENETIR, £423KEHE
WIRERBRAR., TRNT 2R, EERNSHHEN—LRET 7R B2, 2B E AT IE %% 6718
ATBRNRE . BERETRALEWNE M, MCAR-THMIETEFRWLEBETHRTIULT S &
W%, AT X BAF R, W AFEEERNKR ST WNERTE QU £ MBE ARG WAL R ENHTT

—RIRR, WETRAFHHEAR. AXHAERLT AR B ERGEFBTHARATEE. HIFETE
FRUVEIRI30E 5 4 M, RRFLEFHE L MR —RBERR, FITFHLE, At ERL2.

KEIA RREST, REART RG], BERE, FEERER RS, BERE, AFET, ZEASE

iR G 2 5 Ak RTIR T B 12 Sl R e A S 4 A
S BN BEHT R EE . R AR B
Rl N AL Sk YR CEIRUS AN AR EIRS DA
B DRI R e R R e, 3 B AR A R B4 H .
iR G R I AN RR T B XA B R, MR
ENETT VB SER 5. BZE20224E8 1, A ERVE
PO LTI 1 S A B SRR AR R
W ERDREE . B TR AT NS5 AR 57 dh b i
30M. iR S e AR RA ST — ELR R IR T AT AN
AR TR, AR E SRR AR R DY KA 417G B2
BEAIE 7 AT A (1 FR 5 P = 5 ) £ 12 USRI L e

1 RS e 5 2L IR A SR BE R 5T

AR, HEPHER B A EI 1 — e b5 g 5 9 Rl B[R]
TBIT A R ERE R SRR &Y, WAQPS5, KPNA2,
MDKFITIMP1 5 i, cireRNA 5 i, KMT2C 5 /N
MufitifeE, ctDNASIE/NH i, cireNFIBS A AHE
4l fdE, TLNC15 &, CLDN1S-ARHGAP26/6/ & %
K5 B B AN, CTNNBIFER 5 i 8 25 1).

BT R IR B3 G % RN SE RS T SR LB e 5 S
S, NI PR FC S A S B30 Bt [RIIE, SEph R
Bt 7 — #yE B, &at. 25", B
L, g s A R VS R B AR

2022-0160

IR iase, D, BF, & IRk SREBERNATT T TR, hE R B, 2022, 52: 1567-1577
HeZY, LuoM, YangL, etal. Advances in tumor immunotherapy and gene therapy (in Chinese). Sci Sin Vitae, 2022, 52: 1567-1577, doi: 10.1360/SSV-

©2022 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSV-2022-0160
https://doi.org/10.1360/SSV-2022-0160
http://www.scichina.com
http://lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2022-0160&amp;domain=pdf&amp;date_stamp=2022-10-10

TR S84 IR e 5 R AR T T Te ik e

F1 RIS A S b B

Table 1 Some new targets or biomarkers discovered in recent years

JirRg 25 7Y B bR ) TRERRAL FEAKYR SR
it e AQP5 11 23 fis 0 4 P Jier3 2 41 ]
it s KPNA2 E el Ji 957 21 21
it g MPK 11 B4 v 40 Jier8 2 41 2]
TIMPI
Jit g A il s hsa_circ_0077837, hsa_circ_0001821
it hsa_circ_0001073 il i A [3]
it s hsa_circ_0001495
/NG i KMT2C v 41 FEE [4]
Ak /N L e ctDNA i3 il (5]
JHF P9 R A e CircNFIB i 95 24 i Ji9Ri 2H 21 [6]
JHa TLNCI e &4t JigRg 2 21 (7]
1 7 4 g CLDNI18-ARHGAP26/6 Ji9ea 240 A Jrhsga 2H 21 [8]
L lE=gr CTNNBI il 96 240 ff JiJeg 2 21 [9]

a) AQPS: Aquaporin 5, 7/Kilii& £& [ 5; KPNA2: Karyopherin subunit alpha 2, #% % .30 2; MDK: Midkine, F #[KF; TIMP1I: Tissue inhibitor
matrix metalloproteinase 1, ZHZUMNHIFIMEG &8 M 1; ctDNA: Circulating tumor DNA, & & i A% WEAZIR; KMT2C: Lysine
methyltransferase 2C, #HZ R H L F4F5M2C; CircNFIB: hsa_circ_0086376; TLNC1: Tumorigenic long noncoding RNA on chromosome 1pl3,
Pett iRk 1p13 LB MK SRR IS R R %R, CLDNI18-ARHGAP26/6: claudin-18-Rho GTPase activating protein 26/6, %% % $24r Fclaudin-18 5

Rho GTPRF#LIE & H26/6fl &L [Kl; CTNNBI: Catenin beta 1, JEHRE A1

TERIfogdst, TARRO(E AR, Johiat R,
N T NS G T
WO R T .

2 BRI R

57 VR T HE - E 7R PR B DG Wk i 4 A vk L 4H
2R Y1 18 £ fiE (Epstein-Barr virus and hemophagocytic
lymphohistiocytosis, EBV-HLH)/& f&o f& A= i 1) 1l 2%
SEE, ®ARMEGYEEBV-HLH M TEArETRIT K. 1E
PO R Im R AR T NS, B A R s T 52
&1 (programmed cell death protein 1, PD-1)FI155(4H
P IRIT 77012 KR EBV-HLH &, 6/ &
FA S, SRR IR B ORRR I R 58 2 22 i, 4191 1
AL NEBV R K # AL B . 20 7edn e 7 b
Jed G S or A AR R R IE B, N R R HEVR IEB V-
HLHPRft 728Gy 77 %, Jrdt— B A5
FHUE, @I PD- 14K S A R ThRE, AR
S92 S BBV JE G TR 6 PO I 40 a2 5 47,

A ot A U ) 32 DL A LT i 7 Ok
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AR, XA 7 30 A T AL BRI BEL I AS 58 4
s TETHEEBEITIT 1 — ML R AR P AR T AR - A
(programmed cell death-ligand 1, PD-L1)#1CD47(cluster
of differentiation 47)XU G ZEAe A i IR RN G 1) 8] B
M1 S 7 4 AR G [ 9(clustered regularly inter-
spaced short palindromic repeats sequences-Cas9,
CRISPR/Cas9) T. H, 7% R igUsGHI% R G M m 1 #,
T, B R 4 BE HE 1) 3532 T 58 UL 9 CD47AIPD-
L 1A ERANBEL W, SodE TR AN B R i, BV e
TE A G AN A G e, B 2 B MR B H . AT
FUPR T — MBI 2 #E R ER T SRS, R
I HRAE T R Bk

F A PR ASE I R AR (1gG) 28 e 2 Ao 28 w4100 1) 571
ANEA MR, RGNS 5 RBEAA % R
G ARSI RA R P, PR RS
Jig 3 17 73 1 H1gG4E & 45 #418(1gG  binding  domain,
IgBD) Rl & & E, A BhIgBD M A3 8 S 1l 7
5 R A AR e g Z AW, I iE1gG
FE GRS B R R A R R R 1, A B R (1
H gt
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BRGS0 7 (immune  checkpoint inhi-
bitors, ICIs) A & F2 4k 1 /T BT R A 1 AR A7 2L
2B Al T AR I T, s kR T R
ol R A, SETE R B o [ B S PR A B T ICTs
& JA V5T (treatment  beyond progression, TBP)HJJT 4L
FEO MV TE A FIR 25 2 TN T8 7201641
202047 H W1IH] (120444 28 G BE VR 9T SR 25 BB 5 IR
7 ORI 52 25 T 1CTs TBPYRYT AR /N o it e i 3
WK, BEES %Ei6)T FiZ 5 TICIs TBPIGYT
25 & WM 2E % % (objective response rate, ORR)H [R
(9.3%), {H7 2] % (disease control rate, DCR)FHX}
B H(74.0%); - TICIs TBPIRYT K 1] A& BEAE 22 5
PEVATT IR ATk — A BT =1,

3 B

AR, FERETE . PUARSE B AL 250 A I R A
JNEFHRIETE R A 55 I R AIE 52 5507 TR ERAR: 1 22 T3
JE G P A R SR N B R, 32 B N TR
PEBYE T 12 v AR 77 B R B/ A IR B R A K
HAREG, kR LWt k. A= BT R
FR SO EE e ff (e i ol it 245 i A 5 BT 9 e PO
E), BEBOHE T/ IRIGRIRLS . 775 2450 7= i &
HH VG (good manufacturing practice of medical pro-
ducts, GMP)FRAERIAE =210, FFRFIGUEE ™ T2,
FE M Bl O A B 4 e 2 B 1202048 H 3k 45 [E
K2 B & #E J5)(National Medical Products Admin-
istration, NMPA)IIf R ftLAF, & 5Em% 1 /11 B RS
20214F, 1% H A AESE N H AT I IR 7T, X 2
B ANEN KRR ZOTT R i AR50 e o % ;2021
T, IZE AR SRV A JEERRE . EIEJEVEIE.
JEVH/R . H JE W TT RE 1 Br 2 rpot 9 T i PR BF
202243 7 [ bR 2 b MU KB 5E L4 72 ), IEAE
PTG B SR ARt T, R v B H S Tl R
—BGRR RE TR HURE IR YT RESEEE A TR
H—FE AR E AR RAENatwre R E b, CHEE
PRI . DA G R SR AT T % 45 4010
B TR P P Ve CUNE R AR B A ) A MR R
ST, Ak, BIBNEHE K 7 2 P B S v g
KIBIE RS, WM e B A e ek
AN ZIREGKIEF RS, RE— RINGEKFLE

R 2 I N E PR oR], R B9 v IR A S A
FURRML T H I ).

15 A2 M 1% 1% (messenger ribonucleic acid, mRNA)
BV I IR TR 5 VR 9T BT ik e 10
mRNAZE ¥ 2 SEIL IR S i6 T I ik —,
G B [ A FmRNAKE @ R CY, DA T o
PImRNALE i R #% AT, FEMM R 57 B 40 e <5
S RE £ R VR T ARt R Y,

JitvJRE 41 B = 2B 3T BT 5 (neoantigen, Neo)fE H 28
R T AR S BT S e B b 2
IR41 A (dendritic cell, DC)R %% R4 2], S
DCTCVEA A i TE0E 2P, K EHDCIEE
HPEATEEFR . MR DU, AR R miDCY)RE
Pulsih B, JAshPUE (K1), DCYE &Mk
A i Rg 2 P U — AN BT ). BT IR, AT
PRBEH & T — 50 1 WG IRHT I8, GIAARIEIRTT 7 R K
T e S e R, i B R A S B
R, Tk HABEPURK. A5, §l& REGEPUR R
DCYZ Hi (fsifkNeo-DCVac), Bt EM S . BEBA L K
TESNeo-DC Vac PA$E = DCXT e 5 Pt Ja 13 52 250%,
Je3 BT 40 BT g g e iR (R a0, 338 08 2 Bt i e 1
H . RN 512451 5838 o A Je 5 s 13t J AR A7 B
NSSAH, FALEBEAIATINH . E— TG,
345(25%) R SRAFI I e tt; 6191(50%) (3 97 RpHA
HRTERE, 6151(50%) B EH LA, 9Bl(75%) &
FSLBBR R, 361(25%) B kR, WIbIEsE
7 Neo-DC Vacxi s 73 W s 5625 006 k. AHTRA
TER B FAMEE LR IF IR & . et EDC
TG, LSRR R et e va o7 M v
M T IGIRFT T R AT, R85 2 0 B 2 5 4 it
AT S,

4  CAR-THM#IT

UTEER, AHBNEISECAR-THIMLIATT 7 T 1
LR AL IA T S S R RE N B AT, G T £
T [E Br [ 4 ), JF & T EX$CD19, EpCAM, B7TH3%
B S I CAR-THI ML 7= b I PR B 725 (RIS
BRI N P 7 T, AR BAMKFE T SRt 5 77 1)
BISE T 2 KAMEZW R AL, K0 H FEE4AAR
WL B A2 A, HESh)E S A AL T
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Figure 1 Schematic of tumor neoantigen vaccine preparation and treatment

# 2 WHCARTANRIET EF . FAL SRR T RS IIC SR

Table 2 List of some patents, transformation and clinical research of CAR-T cell therapy

mRNA/DNASHL
ARG

< RS <

%

15 — A - BV REEEN G RINR T U
ST B BB

EpCAM = 2 & Z L/ E 58 B
PD-LI 2 & 2 2 1
VEGFR1 s & Z Z 134

RORI = 2 i 2 1 3
BCMA 2 i 2 = 1 4
CD19 & & Z = CLIRNMPAf RS
B7H3 = % i = 1
HER-2 & i i =& 1

CD24 = & i i I AT BIF 5 2L 58 1
CLDNI18.2 & i & i I R HTHF

a) EpCAM: epithelial cell adhesion molecule, b 7 41 % i 4> F; VEGFR-1: vascular endothelial growth factor receptor-1, PJ J A K HF 52
41; RORI: receptor tyrosine kinase-like orphan receptor 1, I 432 AR R IBEFEILLZ 14; BCMA: B cell maturation antigen, B 1 i i ;
CD19: cluster of differentiation 19, %4475 19; B7H3: B7 homolog 3 protein, B7[RIJi43 % [7; HER-2: human epidermal growth factor receptor-
2, NRJZAE KT 524K-2; CD24: cluster of differentiation 24, %434k 471 524; CLDN18.2: tight junction molecule claudin-18 isoform 2, %% % 4%

4 Fclaudin-18 T F42

T R 7CHIRE AR AL iR T i NAOME, R AR B B R IR S NS
PTG, KCAR-TAIMLIGTT ™ ah AE T AR EMAS RBIR ARG SUSAT iz, ARBT & 1 2 305t
“B+A™BLUT #1710, HEZ AT R AR A . AL R CAR-TH SR J7 7 dh i RS2 AT 7T Ep-

CAR-TEEAMEAL MG T 7= i BB E IR IR - CAMUZ S Ese . Fis . 7L A e e 45 b R U5
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CAR-THEWE AT R 1] 45 B Fp 0« O S50 25 o 11
KRR RN, A S T AR ELE T R I PR A
WFFE(NCT02915445), H il CA&YIIE % IT L1 %
SR R, ARBIBGE A, T oAt 2 Bl PR IR T 1
BT, WIS IE SE T H AR B 9 BE R R A O R A
,TE[SS~60].

AT, CAR-TH e Mg fs 136 97 AR EUAS T 58
Bl (R R, AR E S IIR AT R KT 2 AR R
N ARBIATEIE T B 5T S A 8 4 2 b AHOR
Bl )5, R CAR-TH YT 506 S A g 17 2%
K H T IL-18(interleukin 18, /3 18)FIIL-7(interleu-
kin 7, FA™ 2 7) 40 B P - 4 5 T2 Bk ) e e Rg e gk T
B CAR-THH LT i 0F SR e ey 2000, b B il
Ji B A R S ISR 1R VE T . VR T SE  E ER
e, A BAE I b )R A6 iR 1R, 3R FHCAR-T4H
i X S P P K7 2, B CAR-TZR I FKITDO- 1
g3 1l i BT 1) 2R A B AR S R (proteolysis-targeting
chimera, PROTAC)E AR MEAT T, /b S i g 4 i
X CAR-TZH M e £ Y. e T8 R S 4 il 5
A TAESERE, AR B 323808 2 A k0 44 4 G4 5 A1
iR Sr 0,

TG B2 B T 7T B BAAE CAR-TZH M 25 AN T AL 4 M v
I 77 il P B AR Pl R T T AR T B SR A T
MR, KBTI AL T 2 K AEDR 20T R A
v i) 25 4l 3 Lk 2 0, 0 7 RS I PR A
(2018L03086), i#t— L HERNE LM LA 7L, T
CAR-TEANIIRTT = e —Fh JC I3k 4T 28 it K 1 135
(259, DRI A= 2 AR B R ™ 4. B AT, REM Bl
win Pl (Kymriah M Yescarta) ) % F fE B 1 P58 T A
B, AP 4 R AR A O 4 8
+ormE s, EESECAR-TA A A4 6% m (H Al
Kymriah [P H47.575370). 24 F BABIHT 1 HbF1] A
b B 28 AT CAR-TAIM A= 7=, B T — &2 af/ T
“B+A”BE A AL A RIA T P AR &, HE R
T AT T E 2 B SR 24 5 3 PP R (Center
for Drug Evaluation, CDE)HJTA ], fef% H T CAR-T4H
MRS IRIA T P S A 2 2 PR B A RE
5 R IRAR A AT ARG T 72 S A P2 AR, I e
HE LRSI IETT AR P AT bR, TR P E R
e

5 R

R R AR A N S A R I RE Y, i
AR ERR MR B3 R R At T AR 5 5
S RANE MVE G e 55 2 LA R DUV E . RIS,
TR R T DU AR IS A . AR EE RIS T)
BE RN, SEBUMR AR B SR AT, R, VAR
it R G S SR T O B A R .
TRRRIC A AT AR T AN S BRI T 5 W [R] 1 2
AU A R (K2).

PG EE BT L AR ) T — M R 4R A R C
(VitC) I & 18 I 75 (0 Ads ) VA T FIRE (38T SRl =771
B VitC I i fsk e R B A SRR 88 0 R SR e AR
T o Ads T 1555 4 5 J5 P Ji e 4 Jf0 5 12 0 51 i o e
G S L. e AR VitC 5 o Ads ik [F B MR, 1 o G % it
PEFRA AL T, X — TR AR YT 7 ST R E
R A B TA M B, (et TA e AL, LR
A T-CDS TR, 35X — B FilF SKIE AR 7T i
{3 308 50 R T3 13 (R AR A P

ABIBN BT T — MR AR . SEVE R -1
A (receptor of the colony-stimulating factor-1, CSF-
1R) A 7B A PD- 1 5T IR 7 BE 8 2 2 40 1) /)N B 45
T B AR A RS MR O A, SRR /D B ZE A7 301,
ZHIREIR YT T BE AL I R IR SO AT AR
A& HEINTARML KR L BRI R AR 5% B I 4 ff AN e
SHCDS TAH ML L5, I 3 SR T 20 ) 5 Ak K S A A

BEERS ; FREN BBRE
+ . S N +
BRZBT3 A . BBINER
CAR-T -t Teee- | HPRIF

B2 WRRERREBUT . T da ST A G iR T o
Rl R s =

Figure 2 Schematic of oncolytic virotherapy combined with radio-
therapy, chemotherapy, cell therapy and immunotherapy for synergistic
antitumor therapy
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ThRE, EKIEMREBURREERT, X Sk
ArVRTT TR AR R 05 I8 Ik B R BRI S O B 2 A 2%
T S0 O L K e o .

N T HEECAR-TAH MO T SR (7 3L, AR
P BARE 32— Folt 1 400 B A 3R 7 S 38 P V980 i 25 (0 Ad-
IL17), HEEABTH3-CAR-THH M VA T 65 BEH . F
45 B EoR, HAMEoAD-IL7HB7H3-CAR-TE/A 4
WA AT IS TN MO I A . D/ D TYRMRI T, 7EAA
WFFE A, R F o AD-IL7RIB7H3-CAR-TH /)N i .7~
HH SE K A A7 A D IR s A TN TR R
CAR-TI 7 K2 S5 B I8 (e PRAR 56 B 5 77 LAk,

6  HLP%4E Sk AR R

CRISPRAE K H g R a8 Z H FAEYIE
T, ARATY SR ET B AS W4k e BH . 46 75 5 Bt 1)
BT — b 6 18] B 5 1 (spacer) B & WL, A BT IT
R — A E g T HMER G FRTY. %
CRISPRE.AH TR, Hueat, airtt—H &%
FevE. HPHIE R B B T CRISPRIL K 45 #8 T4H B Y4
7 AE /N T g ) T B PR N 1241 =48 K DA
R VRIT OR MO R S R /N T i A £ %, 12 F CRISPR-
CasOFi A ZwiE B H T MPD-13E A, ¥ 1 )5 8146 2 &
BN, R EIR, NHSZARE 4 M 52 R AT,
T3 S LA LR T MHe R e R A, A ek AR A I
N1, AR 42,68 IR TEMN AR R
260, 12k KRR 18 A . R — b
30 3 A R A R T 2 A
25 T 5 AR ot 3 2 I K 0 2 P A PR AR A s SR A% O
] R AT IR B A, 45 R 3R IR PR AR 58 B FH
CRISPRZE K 4 # Y6 7 77 58 5 S0 ot HEL 2550 7 22 R AT
RAFECAH WG, [FINHZ A 98 2257 7 CRISPR I 41 2%
IS AR Y IB BRSO AR AR R BTN ARAE. Z I PR
FUE UE B T CRISPRE A 4 TAH U PD-1 L RVE T
B HH B /NG BT g8 1 22 S RN AT AT M, Hh B T R R 4
B RAE MR VR TT AU G R R, 7R AR AR %
ol 31 e TR RN 0 L 97 AT B A T i e O

YURAPRE IR G gs SRR TT A 5 2 1
FUT71 CRISPR/Cas9 T H A A 22 4 i 3 i 383 A5 58
JE I PR FH A5 A R R O B R 252 1) R, A VG IR e T 9
P A 257 5 1 Cas9  mRINAJZE P $I 1] 33 1 e 47 R F
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B, RBIZIRIEBIE RGN AT B IR 7 R T78
ARy GHEA B ERRBIIAE 2T mRNAJEH
R TETFRIBIRAE, NG FmRNASE L
EmRNAZYIR AR, CHF7Ih E R ER], 1
IﬁPCT_—%%U[SOBI].

7 R REER R TY

FH SN ARG — B 2R IT B S BT 7T 4
IR M I A T A 4% T cRGDfk(— Ff T 7T
AR 1) 3 3 328 14 R ¥~ 44 19 (chemokine  ligand
19, CCL19)# A Jii K AIPD-1/PD-L 1301157 395 25 40 K
B, DU R G RIVE I BB S AR A R 1) 71
W FEE IR S e N % . CCL19F: R Rk fgitath £
Tolt G 2% 200 B 1) PR S 0 V20, TR TN 5 S DC4H
FRLRSCEEA, S S PR A DG B A0 B M2 B AR AL Bk
4 PD-1/PD-L 1M 54 B b E bR, s
PTG 28 ) IR 0] G g b e, 2 U o) 5 P e R SR
BEBMAEK., B, RV T 1R G 5
TBIT B A A R AR TR BT R T SR, MR A
FEERAL T — AT ™Y R RRH T s B
Y B 28 1 S N 2R A 3 B(MITP-3B) 3k PR 4 i) 95 2 3 44,
L RE % Ea 1k 22 P G 32 200 P 1 e R S50 A =2, B0 TN
L 1755 DCAH AR A 40 1) i AH G 5 g 4 o M2 284
Ak, TS0 PR A A 15 v 41 1 P 2 K, a8 21 e g e
PERERVATT I B ™ R PHEE B T — RS
PR E SRR T RE AR, HEG RSN
I I B REGROR L DR A I 06 . 5 TR B L s 4
PRRIEIG, BERETS SR MR gd v, ok
(B 2H R T 2R B SRR I R A A, R R
UFPTIMIREAR. % TF T NI RISk —— 2 A
WTH R, MER /KPP R 2 R A e RO AT i, Dy il
SRR RV T BRI T A SR R,

8 BaiE5RY

2o ZAERITE, DU)IR AP EE e OO ST
PORAHSOHTRE A HE R AR R I, R S A
BrEH AL R, 2GR BBt . 3SR TR
0 B S AR 2, ASEIR /N B GMP 4 [H] P,
MIGRATHETE . AP0 B AR RS, ABARTF K
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As emerging tumor immunotherapy and gene therapy products such as immune checkpoint inhibitors, oncolytic viruses and chimeric
antigen receptor T (CAR-T) cells approved for clinical use, tumor immunotherapy and gene therapy have revolutionized the treatment
of some solid tumors and blood tumors. On a global scale to obtain authoritative organization and leading experts of broad consensus,
tumor immunotherapy and gene therapy are becoming the first-line treatment for a wide variety of tumor treatment. However, this
field is still facing some questions to be solved, including the immunotherapy-related adverse reactions and the non-significant
efficacy of oncolytic virus, and CAR-T cells should break through the treatment of solid tumors and reduce the expensive price.
Aiming at these key scientific issues, the research teams from West China Hospital of Sichuan University have made a series of
achievements from disease molecular network to drug discovery, development and translation based on innovative biotechnology.
Herein, this paper briefly reviews the progress of tumor immunotherapy and gene therapy in recent years from West China Hospital of
Sichuan University. We look forward to the 130th anniversary of the establishment of West China Hospital as an opportunity to
continue to make more world-class achievements and benefit the society in the future.

immunotherapy, immune checkpoint inhibitor, tumor vaccine, mRNA vaccine, oncolytic virus, gene therapy, gene
editing
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