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N 71.62%EGFR inhibition at 1.0 pmol/L
o} 40.13% HDAC1 inhibition at 1.0 umol/L
F 98.69% A549 inhibition at 10 umol/L

chidamide 100% HCT-116 inhibition at 10 umol/L
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Baricitinib was prepared by a novel method in a total yield of 77.8%. The preparation of compound 6 from
1,3-dibromopropan-2-one, and compound 4 from 3 have not yet been reported in literature.
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The overall yield was increased from 43.5% to 72.6%,
and the process has been applied in industrial production.

osimertinib

TM 1 ~ 10 exhibited good antiproliferative activity
against tumor cell lines. TM 10 has the best activity
when the linker was 4-aminobenzoic acid.
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The ICs value for lung cancer cells was 0.86 umol/L.
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To perform the quality control of regorafenib, eight related substances were prepared.
And the related substances 8, 10, 12 and 13 have not been reported in literature.
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Immunogene Therapy of Tumors——Breakthrough and Challenge

HU Yang, WEI Gang*, LU Weiyue
(Key Lab. of Smart Drug Delivery (Fudan University), Ministry of Education and PLA, Dept. of Pharmaceutics, School of Pharmacy,
Fudan University, Shanghai 201203)

ABSTRACT: Therapy approaches of immune checkpoint blockade and chimeric antibody receptor engineered T
cell (CAR-T) have elicited remarkable clinical responses in cancer patients. The antitumor immunity process can broadly
be divided into seven key steps: antigen release, antigen presentation, T-cell priming, trafficking of T cells, infiltration and
survival of T cells, recognizing and killing of cancer cells. With the deepening understanding of tumor microenvironment
and the rapid development of gene-editing tools, gene-based immunotherapy is playing a crucial role in cancer treatment.
Tumor mainly evades immune response by molecule change. For example, gene loss of phosphate and tension homology
deleted on chromsome ten (PTEN) and phosphoinositide 3-kinase (PI3K) pathway activation occur in multiple tumor
types, which may be the potential target of the gene therapy. In order to provide a reference for cancer immunotherapy,
this review mainly focuses on antitumor mechanism of the immune system, tumor evasion from the host immune
response, and some of the most recent and promising gene-based strategies for immunotherapy, which are based on
lymphocytes, immune checkpoint blockade, cytokines, and long non-coding RNAs. Besides, approved drug products for

immunotherapy have been sorted out for better guidance in cancer treatment.
Key Words: immunogene therapy; tumor; immunoregulation; immune escape; gene editing
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ML R R, kiR, 94, MRS Y,
7t 20 40 90 FFAAAR, EEH FDA HLfE B4/ &
2 (interleukin 2, 1L-2) iR -BMEMmEE, &
E M S Be T it B0 P AR SR, R AT
BEL M7 925 R RS Ph SR B 1 AAT D0 T I v o7 W
&, S T PR 2 T R LR AR SE AN T
ARG 20 L 1) A 5 1 5 B0 9% 3R G0 % B0 MR8 24
MR o 25 (I 90 2 T o) B 7 TR A 1
TR, S0 TV 25 ACEYE MR B AL A . R
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B0 U 1R 38 A% BB 1 BE 1n) 25 W) AE TR 9T
A ABAE I 4 i B 24 1 S 0T ROR KR 55
BRI EERITHHIEAE T “Mith” =
PSR RE, BERmESEHHE AR KR
Bk 7 PRI R HERE . —ACIF (next generation
sequencing, NGS) H{A & &AL xT A5 DNA 5
RNA FEAS o i) Bl 2 POd I 52 A AT RE, iR 73
TAY A 7 T2 W e FU iR TR T B
CRISPR-Cas9 (clustered regularly interspaced short
palindromic repeats-Cas9) 7 RG4S 2 Gt Hh 43 #70R F,
YA A IS T RE, X 4 it 2 DR AH 3 AT A A
SEEABA, AT A 7Tk DR 2H EE HE A i e (1)
I, AL DR 1 IR T RO AT g

1 REBERGHIEN &

PSRRI N 2 AN 533 2 FaR g% R G FIE B
WRERG. 2 M RAEM LA, SLERT A
AN I o

TRBERFA T ERMEERA TIE4 M
VIBEBEREZE R, RV HTANAR IR AR ) 5 — & 5
o ek ZR g B R R 2k (pattern
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recognition receptor, PRR) & ¥%EAE4s 7t S,
WA B 2R G b (1) 52 AR B8 VR S A [R) N AR 995 Ji 4k v
FEORSF BT 454, TS S R A 1 R IE S
SRR . Toll #3244 (toll-like receptors, TLR)
s RE M AGR R A, 35 HIE B RRgE
TN AN b Rz AR, 5 P TR LA 1 R Ik
RSB, TLR gt Al DORBI e RS HLAR
PR AN Y S R A R G e A
AL HE R W R KA1 T R 1) A Wik 24 L e 7 53 1R
HIRFESZ A5 A IR ) B SRR A48 (natural Killer
cell, NK cell) . 7EMyBHEAEE, 2H2u 40 sz 2
. SR RIEEE DR RIS 2 A A K A
A5 FRY AT~ R T8 380 24 o U] B sl I i B e, [ AT e
A 0 5 4 MR [k 4 2 50k R AT Rl A
F Hoat— AR 3 B 28 S

T 5 2R 4 EH A R G 5 R 24 D 5 4
I AR R PUROR ORI LR . AR %, Bt
JR 5 B PR 24K B kgt &, il
VR B R AR e FEY 1G4 S e i s B
SYER N ERE T 400 (cytotoxic T cell, CTL) B
BRFE ORI N IR . ZE R B2 4 i 44k
R, RSP SRR L R LR HE, AR
() S e AR MR, Xk 25 Ao R A R0 AR R J5g 350 77 A
BERORE . B IR () S i AR B 3 AN B
BB B s, EAEPUE R 28, DA
Ko T AHRB0E . IR S P B0 A 1 N R I T i g
R MR 1T ANAFAE T IR A R, RS
Je8 (1) S g S B R HE B LA T o AE R /NG Bt e
(non-small cell lung cancer, NSCLC) I {7 258 1]
LR AR i, RAR A s FUET PR 77 5 e RS
MR IEASetE . BB AR 23l i PR IR 240
(antigen-presenting cells, APCs) SR5E%. H oS4
(dendritic cells, DCs) f&—2RE 1) APC, R[¥HL
JE 0 TR ER K AR I e 3 F A S A E A
¥ (major histocompatibility complex, MHC) [ 2%
ARGy B SUR K -MHC &2 6%, R
DCiTM B REMELEE, Khili Bdss Tk
f ) T g i) sz 44 (T cell receptor, TCR), 3

TR T R RN T T 4R S A i T
TCR FR AL P HITAT 5 AL F sz AR SR AL (1) S )
WAES . LRSS T 400 b LRz 4k 540
FIECARA T, I OS2 AR A4 &8 T e Bk R
IR, 2 BI41 BT f1 CD28 4 F 5k, Hrf
22 i) B7-1/B7-2-CD28/CTLA-4 Ftifil s i % 14
ETHRAOKE. 5t R TREAETRE,
X 3 L R A2 S B 1 T 5 BB
Se MR e CTL (1R . CTL Bk N Eser,
BRI, IR IS S, A R R AR b
SR AR . T 40 B LE MRg 5] it ibk B2 45 o gt
W e, B I RS RA MR AL, TR
R AP S 4 (tumor-infiltrating lymphocytes,
TILs) . T 40 IR IE 805465 M8 IR 546 %A %,
WEFL B CDA™ T bk EL 40 i ¥ v 1b B 8 12 3 1f 8 1E
WAL PO g, — IR AT TR, O
PO AT BRI R A7 VAR E 4 P I R R
H, TILs A7 T 4uf i st 2 " Gupid
FEB R Sa B B A an i, B CD8" CTL Bz
A% HE IR 40 B B AR SR A SRR L A, A S T
At 2R LRTIR, %)% RGuTE R MR 1 24 7 K
BODIR . BPUR . PUE S, BUE T 40, T 4
SIS T AU IR A IR R e g 4 i
2 MENEERRARGHRIR

FDA it #E 1 36 97 1T &1 Ji 9 00 e i 9 9%
Provenge® (sipuleucel-T) Fly4 Y7 5 (0 2508 1) B oo [
Pk ipilimumab G IRIGST SR HAFW, —ANE
LI D IR AR A2 R e ST S A A PR, i e
PR AT s IR PR I B SRR P U A 2 2
MHC [ 75k 2 554 E FH S 30 e 40 i AT 3 4
% RGP IR o

TS hr A A IR T 20 i 3 v 4 57 TR T T
fe, TR T 40 (exhausted T cells, Tg) HIHEFH
TR 2 AT P A T AR A D VS AR T 2 ik
55 U2 SRR A S S T A
FPLJE (cytotoxic T lymphocyte associated antigen-4,
CTLA-4). #7461 % & 1 (programmed cell
death protein 1, PD-1) / 27 EAET-He 44 1 (programmed
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death ligand 1, PD-L1) #1 B/T itk [ 41 iy % Uk &I
¥ (B and T lymphocyte attenuator, BTLA) 4.
CTLA-4 38 i CDA™ iBhPE T 4By, X
CD4'CD25'Foxp3* /7514 T 41 (regulatory T cell,
Tee) /T FHIGIEHGIRAL BINHIE S ', CTLA-4
5 TCR H1 CD28 [ AH B A F W] 4] T 200 Jfd 1) 34 5
A IL-2 433 W3, PD-1 & —Fh sl 24,
FRIET MHC-TCR 2 5L ), CD80/86-CD28 3%
FEAE S ) CD4A™ fi CD8™ T 4fiffu#kii, PD-15
PD-L1 Hy&& ml 4| TCR AT A ik T 41 g 48 5 A
S0 PR 4 i, AT ) S &R G B B AR A
g EEY, PD-L1 RS 45 H kw4 4
1) Foxp3" T, UM% 2 FAHIS, WESE T R 4n i
PD-L1 [fJ3RIE 5 M 5 (1) T AR DI RE R
FEATAE S R

Ji IR N R LA RE S A T A E 55, BEAS MR
BPEIRIT o IR SRR I A 9 B A K7 A 4l
g2 10 FIRG SR ER E, B0 [F4E F AT 4 A B2 4
T %, 55 Fas fidf& (Fas ligand, FasL) )ik,
A MR IRE CD8™ T A That. & W 4l
Ml FasL Rk KPR, Mg ALY CD8" T il
Bk, T MR SAHNIG N, B TR FasL
FEIEH MU KRG A RIK , £ RN R S48 1
M RG h gtk . BT FasL, AEZEB
Ak (ETgR) 5 TIL FHk A AN A7 35 N [ A
K, ] ETgR FIRIAREMS N T 40 M 5 i & N
AUMLIOZEI, TR R T 40 The g &% .

AN, W50 R BLAE i e B AR N B R TR
I 4R (myeloid-derived suppressor cells,
MDSCs) )% S, MDSCs 5 —HE AR B
BB RELE R, AFE R R DCL g 4 A
Kt fe, MDSCs Befg i i 2 Fiug 12 R4 i %% &
g5, (RHEIOR AR, SRR IT IR
MDSCs Rt = A= S A0 R, T FE Ik E 40 Mo BT 75 (1)
BRI, DA SER T, B HNH DhRe,
il T 20 A R Tl 85 v () G B A A

MHC [ 3751 R B2R A2 F 17 i e 4 i ) 16
Bo MHC- 140 )L FES MR ERIE, 2
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WH “BIR” b, V2 I 240 B il s 25 2 4L 1)
90 2> /0 4 L e T MHC- [ 23 P RIE, BLik
T G N 2 J R TR A R AR IR SR IR T R
AN BEHL - #E, NAMdt)E (human
leukocyte antigen, HLA) Rk LA fif g 41 it 2 T
MHC- 1 751 B2 IE Jel /b B AT LA 2 it 9o 240 i 20k 2k
CTL RAGHIVERT 00 sthah, IR At S 28 400 o) B 855
&5 AR ACH T H VIS, gz 2,3- U4
Pl L Jiv 72 200 PR P ) v SR A 22 3 RR) S L - B S IR AR
ve, MG CTL A A 40 B Ji BT i s 12 fi
Jed 20 P JEE SR THI A7 AE R & I A AT BB IS A, W TR A i
REE, FEUMIRE ST ) T Ak T 2 R R
ZIRZS, BRI, TR G Dh R kg
3 MBS EEREETT
3.1 ARk

PRELZH A B HE NK 40, T #kE 40 i A1 B
WRESAH,  REAE N AP R % FL AT A ORD BT
B PO T R kIR T IE A, R RS
X AR K SR T F e A0 i A ROR ) B — s Bk
P, 25 DR 2H 9 5 (1) S g FR A 0T N SR 40 AT 6 31
{1 FE B S T TN T RE 2
3.1.1 T 4y

H A28 T 40 B8 /9 3 4% 40 B 7 v (adoptive
cellular therapy, ACT) EZ AR A TURZIAT
ZHfif1 (chimeric antibody receptor engineered T cell,
CAR-T) il TCRiAH T 4ifg (TCR-T) M K3,
CAR-T J7 2R i #8048 R B mRNA 55 CAR
MR e T 2 b, (6 T 20 8 m) 80 2 55
T i 8 24 2 11 ) SR AH G (tumor-associated
antigens, TAAs), M@t (A I AR 2 25 4k LR
PRTIH 2 TT 28, BN A B /SR R TT T
Kz —. CAR BN TWIA RIS ER, AiEg
MOAh . 5 20 BB DL S AR 3 AN 5. A A 53
RE TR KR 8 DU () B s BE Bk v A2 X (scFV), 5
JEIX RERf Ok CAR ELH B b e A, T 48 A i X 35
W) 47 B T 4, 72 T A 500 s U 2
FERJRE RS S M S B L R IO B L, B H B
T 40 1 w] DA e A R A2 i ok 164 o Jib e o5 S PR VR T
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MG B R 4 i . 324~ 1k s D ) CAR 241
] B 4 ifg CD19 $i J7 ) CAR, CD19 7E 1E % B 41
J DA R K 22 50 B 20 B P Bl b R IE, B 1S MU
EL 200 i 5 10995 0 B 2 i Y R A S LR . v
CD19 #8 a1 ¥y A& T A SKBL 1 ik 70% ~ 90% 1)
J§ s 2 ST AT B R MBI T S B R ER
S I R R EUAS TR TR HI%A B 4
Mk EARIG .

CAR-T J7 7 B AR XF I i g (1) 97 3 2%, {5
TIAFAERE — LA R B, an B #8840 i R X
e WMAREE, Hik, FIH CRISPR-Cas9 &5k
R gm A T 40 gh AT B R i, R BT A
A BRI R FH (20N 4 i B A B R R
Al RANE . BT FEE W], K da) CD19 i) CAR i
A TRAC (T-cell receptor o constant) &[] [ SZ 1
TRAC-CAR 7t Z Mtk v 1) [F YR A — 3R 0E, S
LT CRISPR/Cas9 & [K 4 4 5 7 o 2 16 97 HH 1) oL
H 'Y, Rapoport 251 | CRISPR/Cas9 4 T 2,
FIK T SR ST IGBR I TCR, 15X 6 HA 22 o 1tk B oRg
FIVHE 4T B PR R 97 R, TCR-T REA R0R A -
=Pt (cancer-testis antigen), #AEEFHE
RIFERPENE, MoRHuEka: T IR yT 2% ¥,

CARL9 J7 ik 11 CL4AE H AR AT HLA TTHEC )
(7 ol S AR BR B5 vh AB BRE S P SR K 22 Bl AR i
B, Ak ACT AR vt FERERK, HIRME
MEE 5 ERAG L 8 HRES RIS, Har
CAR-T 4l e i6 97 1) — /> EZL 0 58 77 ) 2 (e A
— M R I () T 4 £ K2 CAR-T 40,
DA R B A B IR IR 75 oK . it 5]\ CAR
FERA T 4ifu ) TCR A1 CD52, Qasim 2533 i
S i3 I CAR-T 20 it ] LA 3 3t L A 1 32 11 G928 I
i, TR A R MR B V6 PR S bk LA P 1 1f e
(R B8 LIRS B 28 d Ytk N2 AR 2. R H
2 95 & i % CAR, 45 & CRISPR RNA HL % 4L
F AR B IR N PR PE TCR fl p-2- 1 Bk &5 (1 (beta-2-
microglobulin, B2M) F£[X, Ren ZEHfF 5 Hi 1138 F A4
CAR-T 41 B & A St s is v, X PR Regl
JSEFR R, 1 bt gk ity B AT = 20

Han %5 { F adnectin Sk fi vk i JE N S8 mT A2 Fr B
(scFv) My J5itE 51 A2 1E X CAR-T i () 4k
JF R Bi. Adnectin 2 —RATAE B NG EEAME
BT AL 25 R 3k (1 S A0 53, o] DL AR scFv AR
CAR 7 F it IR &5 &7y, 2T adnectin
1) CAR MU& J5 i T 48 B A 5 P A% AR I e A 8 /) R
RN PR R0, KRR AE A B A S R R
'l‘i [30] 5
3.1.2 NK g7k

NK ZHHfE R A R 4t i 2 )5, Refg st 2 Fh
B SAME T, RERGER, WREE TNF
FIR T BRI ot S LR ABURL . R A% 4T
IR 4 R EEAE S . (H T NK 4 7e b &
BARNECE . R )T BRI LR R &AL,
PR D RE R BeTS B 78 70 k4% . dEId CAR 211 NK
415 2 1 CAR-NK 4 i /& — % g 4 i B A7 52
A VE R B MHC JER bk A, 3 AR
T L TV A 2 AR R R A PO AR 32 AR

WA RE KRG T H CAR-T, SR1MX
AWM CAR-NK [llm PRAF Fe kAL, — TAE 582 72 3%
Bl S K LB A T R B iR AT R 9T S ek 2 4 i
%5 (ClinicalTrials.gov; NCT00995137), fit{k
NK 4 5 s ik IL-15 1 41BB FLiA 1 K562 4
MoERE 7%, Eo A BRI RE 8 S NK 4 B A A e 1
Py, PR NK 40 ek i F2 01 CD19 324k, 3Kk
73 CAR-NK 21 g 5 [ 2 B F AR N . 53— Tt 5%
(ClinicalTrials.gov; NCT01974479) 7E:#T N3k [E 57K
LRI RE, A CAR i 5aT#HF, 75 NK
AR G AR A DL IL-2 A8 IL-151Y, (AR T
BRI

CAR-NK 7] A T~ [F] # e JE R S 4, 38 5 A% 4
Yt AR 2N (graft-versus-leukemia, GvL) Fif%
FEYIPUITRE N (graft-versus-tumor, GvT), A
Sl EMBEYPIE £ N (graft-versus-host disease,
GVHD) . sEMJm xR B9 NK 40 g 2 R 3 H A
[F) R B TR 32, H A0 B i A0 1) N K 28 i Bk
5 CAR-T #HEL, NK i Kl = vo 438 sl o A
AN AL, ABE SHEORFRE AR S E 5 /1A
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un CAR-T 4 fitd. SATHF, NK 4 AR 2
X EEAH SRR A RE AN R AT RE T, FE I ) e
HIT TR RS BORIE
3.2 MBSk RITE

SR K A 5 JT i (immune checkpoint therapy)
sl T T 4B PR S PR S g% e
HIVEIT 71k, HP U B2 CTLA-4 A1 PD-1
PR G e A 2T S (P BRI 7). CTLA-4 RIA Ti% 1k
[t CD4" #1 CD8" T 4iijfil, 5¥fk CD86(B7-2) #
CD80(B7-1) 4i#. PD-1 Rk T THER, 5
Ji R 4 M K T ) PD-L1 254, 0 T 40 i) is 1k
SRR B A, A 3R 4 R T 4 R
EFH. B FDA LR 3 Fh ey ik g, 1
RS A T MR CTLA-4 2RI Pk s
Zi% ipilimumab ", S 4h 2 BlOR4E RS A T 41
i = PD-1 AR Pk Z5%) pembrolizumab F
nivolumab, nivolumab X4 J& 14 B X 76 PR 2E A £ itk
EUR R 1 S S R s 87 %, YA

I RAFE LA, G dar 2 A7 V2 7 168 2 7% i R
B EERAS R Re s 7 AR K E TR T
HHTEAL, RSO A S BR B T EAA K AR 4 i R A
) g B 25 5 52 G PE R 2T et BELIBT o AR R N S iiE 2
DRI PR IE e 22 B 1%, 0 20 i i 5 A S 0 9 R A
iR I LK (tumor suppressor gene, TSG) ffEK
BNRAZ , SEARTE R g AN Tk ) A FEY) (PTEN)
DiRe R ARG, BERRMELEE 3- Bilg (PI3K) - B HH
fif B (AKT) i&123E 40 3 PTEN [ DhResk e, AT
3 PD-L1 Rk B, fEEE MR, PTEN [
G2 A0 T AR S MR AR E AL T 40
JHLLE i e S R R B 5 e T 2 AR, VRIT T
SR i B PIBK-B 15 77 B 18 24038 /) B A 7Y
Hi41 PD-1 M4t CTLA-4 HiAR D)% ££ NSCLC
H1, PD-L1 [FERIE KT 5B S iiE AR
4- [F)AS MK BBl (EMLA4-ALK) FOA7AE 2 1EAH
K%, FFERIE ALK #H)7) alectinib 2 ALK siRNA
JRTTATFA(E PD-L1 %3k %, BR T TSG, Casey %
RI Myc B 2L R ge_F R s 4 i 32 1 PD-L1 A
CDA7 [f&ik, Ml s s B, it 4k
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32 RNA (shRNA) B¢ FH BET (bromodomain and extra-
terminal) |77 JQL M A T 4HAf - Sk R4
Ffp (T-ALL) 4HAf 5 ) CCRF-CEM 4 fifiH Myc
ek BT, BERSIRME CDAT Rl PD-L1 Uik, M
[EE e AR (e
3.3 HABIERRYTIE

THE (IFN) 52 [l G 52 248 i A0 i S8 248 6 g 2
I SR AR AR T 7 AR 1 — SR IR -, RERE 5] R A
PERTAER, T AR SRR B8 m R A R IR YT
TER. T 24 IFN RE{ZHERI SR A Fl CD8™ T 4HJfufr)
A8 S, T 118 IFEN B [R)  52 00 £ == i 98 41
L, AR T e SR B R . — I SR
TPt CTLA-4 5T Jo B2 i H8 0 2% 8 A8 3 1 i oed
i, TLS IFN S % 6 RLEL A 6 R A s %, 4
FHER SRS Janus Bl 1 (JAKL) BE Janus #X
iE 2 (JAK2) 3[R 245 T g th 5 R ik ¢ B,
WAL, BEMEHER: IFN-02B V497 AEALE R 1 B2
VeS0T RO AN ERAR, T DR 2GR B e Y ) R
BF )RR, T % Dk A 26 (R 25 24 e A fift 1 I — ) 7L,
SEPL IFN-o WYRPERI RS Sk, BB mRTT AL
% [40]o

Ty — PR RV AR KRS RNA (long
non-coding RNAs, IncRNA). IncRNA 2K & KT
200 MZERIAEGIS RNA, 250K G N E R
R —, RKIEE MG BEE RIS T FHREH.
Toll FESZ K BETE S INCRNA [k 7, #lE%
¥ (lipopolysaccharide, LPS) 55 InNcRNA Mirt2
VERREE SURFEME R, w4 R ) S B0s,  IF
L B0 i B W A Y. 7 LR b R m
INcRNA 5#[A-F «B (nuclear factor kB, NF-xB) i
AHEAEF ATk 55 4% K1 « B # & 30 (inhibitor
of nuclear factor kappa-B kinase, IKK) %51 kB
Ttk B Lk SR b NF-«B 3 15 B s AL s
4 IR SHkbk

CAR-T 4l G e 7 1% i) A J5 31142 1 55 S s 4
JROAS AE O IR 40, OGSl 2 R FH R DR TR 1
JIEAE T 4218 CAR. A LU Se i iR 6 97 F- B
CAR-T 4 ey it AR Rtk s . BT A R
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SR SHATT a2 R MR R 2% . CAR-T
J7IERE NI R R COB L 15 4F, 3 & £ R se kR
MR R GERR, ARRTEE N CEE 2 2 it
B (£ 1), AR R KR . 3
R iE W TR SE i 45 R BoR, #i% 2018 4, 4
Bkt 404 A~ CAR-T T H &b F Il R W 560 By B, ¥
F W) HE G5 K 49 F 47 4>, FE % H CD19, CD20,
CD22. GPC3 il BCMA %5 ' CAR-T J&J7 I &
MR R R, B 2R R B . B 4H
I 7 B0 T 22 A e R 5 0 09 2 R AR B T R
{H CAR-T B F 897 SL 8 T ik R 218,
JE TR RT R 2 S A8 FR 5 1D P8 0 JER AN S A o9 4. 47
hRIE, (EIEFALP A RIE, w SRR
HAWIE ST, AFT CAR-T 4HATHEN IR 2H41.
Kk, #EE CAR-T 4o x) b ed 20 2R e Bk, A
AN AT T CAR-T 41 i S BIURE v Hh Sz Ao 19 81,
o ¥ HAE R S AL A, R HEE CAR-T HiR
JS2F TS ph i va T BB EEA T Y, CAR-T 40 4
P59 1% T P 3 B ik 3 0, 355 AT S B K A s A
. HETCAR-T 97 i BN [F ) o b e
HPE 5, BT ARG . W v R P 4 R
PLE =M AR BIKSE, SRR T R R PR, T8 it
TR, 2 CAR-T 3 AR 32 B FH T I BR T 1
i BRI A AR5 A ke £ i A 47

it I8 T B P JER IR A2 T 4 A R R K b 2
X AR I R, DR PR R DR S A A i e T
R R, AR ST VR E T IR Th

B, FIFMUARI T REEAIEMIRANHD, TR e
JEPER SR GSR KRR e T ImPRIAIT ROk . HAl
IR b3 22 R FH 4R PD-1 8¢ PD-L1 it (14
PUARRAT B A BT (R 1), FIAHERTFBOA
P B R RN G 3 A A U RIA KPR RS B EE
B X KRR, V2R M 1
TS R, SR A RIS 2R T 48 g
TR AH X — PR R IEAE L, SR e L
FOABIRATH T 101, 0 S e A s VAT I e B 2R
PR RS SRR AT R R AR 24, HR
R] 3= B 5 i 2 T 5 = m 36 % 4 AR IR 3 B S Bt
&, PR T IR b sl e ke, Bk
I TR TR PR R - A D SR B R A . R TRk
DG IR AR, TR G v IR e A S iR
¥ TILs AN 38 J5 B4 2k, 80Pt CTLA-4
AP PD-1 EHISE . IRPRI I, B SeEnt i
BT IR, B R 9 5 e 1) AR
B TR B AEE FONEE, T R 9 AR g A
s, nr DA d i e 7 2 B K 5 1) g 4 e
{5 IX LTV T 1R 40 B R T B B AT S D 1) B 1 A
PTG, LB 1 — 2 i G A A e 0 ) R
ERIERG, REEBEADFIMPBIER, A 2
W62 3N B IR IR, T 40 B AS: 2 5 #0351 B
SHERREEM, Rk 2T IRECE RO AT
PR EE R, R B BB TR T R B R AT
jj—r"j—J [49] .

*1 #HUEETRERTT 4
Tab.1 Approved Drug Products for Immunotherapy

VAT SRS TR B P i 44 R J& BAIE
AT v P B E R TANM AT IE e, (E R RS Kymriah [s0] A3 % Pk A VA Itk 2P Bk T e 1 T
e R B (0B Yescarta 4 4
CTLA-AMHI ), BELIT S 2 il T o 200 1T Yervory BOFR
X N s Opdivo WEFOR . RN R R
PD-Li7, PHITPD-UPD-L1{5 % il :
Wﬂﬂmgﬁwﬁmiﬁ{ﬁk% Keytruda MEFR. M. S TR
G A TR ue ~ Libtayo e PR IR G ) Rk R A e

PD-L1 ##i7, FHLIFPD-PD-L1{5 5 il Tecentrig Bt AR

e Imfinzi R R A A

e Bavencio MerkelZH s . JRE% bR HE

S ILENRFS PO O T AR, Il A R AR

Strimvelis **! JoE it U 1 IR A G BRI
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5 B

b iR R B IR AR R R, R B
To B 77 2T 7 0 1 i 8 I 5 2 12 2B R0 A [ 17
B NRTRE R G RYP WAEAZ A T 17 2%
SRR AR, I8 3 AR AL AA 1Y) G2 S I B FH 5 o
T3 AR 9% 2 40 I SLRARTUIM R 4, &%
N Bl RS AT N 2 AR R 7R
7o G EAR M H BN T 40 i i %%+ )i
TORTHINL S, B DR 2 G R AR A DL R PR
s A Ak, it PR SE T R R A T R
WA R 22 A . BEPRTVE IR A TE T 3047 — IR
BT AT BRHR AL RE A I RYT 2%, ST R BRI i
P G AT LA SR MR TR N R RN
AR . BRI, P e H AR, N HEA T
GIRZIN S L (S R b2 11K R o N )
PEIT IR K2 25 45 J 35 e 5k T M 29 K& 5 f
FH o R S VR T AR SR IR SR U ) 2 R R A A
PEIRTT MG S ia T, I B2 W, TSR
A0 126 H BB MRF R I S B8 ¥6 T Hh 3R a5 00 R A R
A, HERIGIT RS TR VEALE . BeAh, TR T
o988 G 22 B SEE AL AR R A O S e O B, T
G PEIRTT « ALST AR R TT S5 A LA Bk,
RIS G VR T IYE B OR BT 2 R 2R, ik
CIEA e g
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