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Current status and prospects of tumor immunotherapy

Abstract

drugs development
ZHANG Sihan', XU Bin

(1. Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030;
2. Department of Oncology, Renmin Hospital of Wuhan University, Wuhan 430060, China)

In recent years, immune-targeted drugs represented by PD-1/PD-L1 have made unprecedented achievements
in the field of tumor treatment. Inmunotherapy has become one of the main therapeutic choices for cancer, and
consequently, the research and development of immunotherapy drugs has experienced an explosive increase.
According to the specific immune targets, the currently developing immunotherapy drugs can be categorized into
five types: T cell-targeted therapy, non-specific immunotherapy drugs, adoptive cell therapy, cancer vaccines, and
oncolytic viruses. Reviewing various immunotherapy targets, mechanisms of drug action, research frontiers and
existing problems can provide guidance and assistance to clinical oncologists and drug researchers. Currently,
many immunotherapy drugs have entered the stage of clinical trials and have produced curative effects on different

types of tumors. The immunotherapy drugs are expected to bring long-term survival benefits for patients and
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improve the current dilemmas in treating cancer. At the same time, it should be recognized that there are still many
challenges, and that developing immunotherapy drugs needs to be guided by science and rationality.

Keywords  tumor; immunotherapy; immunotherapy drugs

M 2013 4F (RH2) AR BE RS F) 2018 4F
W DL R BE 2 B AR B R A, MR R
7 — B WO L R R R R L 38 [ R AE A AE B
4> (American Association for Cancer Research,
AACR) KA Y 2019 4F Bt 9 7 & & B B g hE 5
JEIP RS TR AL 258697 (LT PR 7)) |
AR (LR fRR T ) o Ry 915
FEIEVRIY R M. 5 2017 4EMILE, 2019 4F 42
R PEIRITIT R BAE 2 030 Rl i E FI 3 876
i, MK 91%, REEIRITHEAIE K 78%, WAk A
W LR 3K 609%™, X BB RS T4 R TN X

GITR ligand

4-1BB ligand
0OX40 ligand

CD70

MHC class IT

BT ERENEXERSTF

Figure 1 T cells regulate related target molecules

TPEIRIT W) IT K WYL 5 AMRIB K o A SORE i
TR PEIRIT 25 4y AR ) T A IR YT . AR
PR BEZG ) | L AR RIS L R . W
JERE S AR, A &R W T K B SR A

[V

I 5 o

1 8@ T HABRYE ST

FLI6) T 20 MG T 4 T 40 M IR AR OCHE A5 4y
TR TR AT 3 O G A A BT S sl
POMRURE PSR (18 1),

T
il
GITR ¥
%
4-1BB 4t 5]
il >‘ bl
% H
OX40 = 5
CcD27 e %_E
TCR
LAG3
CTLA4
Ui
PDLI1 s
H
g P
i 1
il 1o
% } i
o
i
Lt
M




MR ST T G TT R IR SR TR, A

2449

1.1 BEREREHR

S 7 AN S W Lo ol W A i
CTLA-4 $iif&f1 PD-1/PD-L1 itk i % CTLA-4
PR VE ML AT IR AR R, SRR ANRIFR T
pH HUEME CTLA-4 HUik ONC-392, AT LA [A] Aif 36 A
22 A PR T IR O Tk )R I 0 g P AR
CTLA-4 i/ JE i 4d Fe 32 (R S 09 35 Mk A FH ¥ B
WTPE T MM (regulatory cells, Tregs) Ifij A il i
FH T CTLA-4/B7 #H B AE FH & ¥ T Mo son;, $27R
CTLA-4 R &BAE N e ek A i vl BB 22 F T E Al o
PD-1/PD-L1 HLIKZ5 ¥ B 2 AE 16 Fh g sl H 45 4= 4
o 5 400 O 35 1 AN B A ol 1) 2R e AR TP AR AL EE B IE
HA 2 975 WA IR RO R AEDE T, b 76% R
PO g W, R4S, PD-1/PD-L1 45 & AF
KE R, BT EWNACE AW 11 F PD-1/PD-L1
M, HEMBA ST Fh PD-1/PD-L1 B4t & 3k A S
BIVKs 3 Al EBY B, %t PD-1/PD-L1 P44 ML 95
RO ARINIF R Iz —, a1 PD-11Z H k%
i 1Y G B i FBXO38™) I PD-L1 63k P45 il 6 B 43
F CMTM6 " 4, Ko FHiiksh, FIH/N T
Z KFH T PD-1/PD-L1 {55538 S H0E T 240 i % 43 b
T B D BEAE Sh i 92 06 Pt BUE T R ), ANy
Z KW — P 2 e . AN, B
W TN 24Pk 2 R R T B S S Ty 1),
H Pembrolizumab T\ 3R #Ht 2 WA R 96 Fb AR 35 A5 2 9
175 96 P9 3 I E o A e At 5 8 G A A A PR BT A
W&, FAEREA T IR BB P, 1)LAG-3:
CD4 WAIERER F BT, R TIHILAY e 4 M S Treg
YA T, LAG-3 UGS T 200 4 M ) [F] B 4
ZAM ] Treg W M. W WFSE " & B LAG-3 i &
ERCAR R FGLL, iR KA MHC-TT, X B
AT L B R A 30 B B LAG-3 BT 25 W) it PR £ 4l
AL 2)VISTA: HPZERRE ARG, MM
BRI PD-L1 [ U8, B OA Tk O R A B A0
i, FRFST U % B0 VISTA T g A2 B M 1 5 97 0
Mo 3)TIM-3: TIM KIEMZIRE I, # CD4" Al
CDS'T 40 i vh 2 3k 8. Hid /& Galectin-9 i
JE P T A0, SR ANET 52, TIM-3 7E
P PD-1 G250 she T b ks, AR5
PD-1/PD-L1 iR B & F F PD-1/PD-L1 B iR Tif 24
mE UM, 4)B7-H3: B7 MIFEE M O, HoA L
AN (4 AR G BB, 7E Z R0 i bl ek,
FRKF S B E UG A BRI RS 0 22 % IA G,
H AT BE S 5 R (0 s e ki Y, S)PVRIG: #ik
FE T 40 MR NK 20§ 3 10 e Il or . o
PD-L1 FIPE sk BHA:, Z g o PVRIG B H: L i

PVRL2 ¥ %k 19,

1.2 BEHFIER

B T L ) M ) 37 A 1 G 8 K A L R BT,
Tia) M ) % A2 A 190 38 30 790 BT Al 2 i R S e R T 2N
Wy I 05 1) 2z — U7 R U R G A A
fRBRRIERG “FIERE" , A4 F R s
EGRIERG BRI o W WA S s R
L& B7-CD28 K 5 Al I 988 I8 B8 A+ 3Z AR (tumor
necrosis factor receptor, TNFR)M ZKE M 61, Hi#H
f14% CD28 Fl ICOS 4%, J& & 44 CD27. GITR,
OX40., 4-1BB %, H v GITR 4 # 3 50 0 A A H
PRAE G DR ME B, 348 H B AU Gy Do ke P
R HA R T 7E U, OX40 SEALE SRR T
Al LAFR S35 Tl NF-xB. PI3K M AKT %15 5
iSO 1 S R SRl o | B W R 0 N
AR HEICS T MG 5, AR T IR R N 2
BN P A felE R B R s R, T AR i A
TRMGAIEEEAR RN AL, MEHz
IRYT, X LE TR I AT A S g A A AT E T B Bl )
YR £8071F 5 PD-1/PD-L1 BR BT LM IF & o

1.3 W R

WURESEEPUAR AT [R] B 45 & 22 H, ALdE e
B RS, HRTZ AN AR C M E T BiTE,
DART . CrossMAb. tandAB. Bi-nanobody. XTEN
WP AR50 AT 32255 Sy [R) B ) 24 i
AL S R T AR RS 2 B, AT AR 22 ) e
Wl VE B4R ZE 30 B 22 0 O 20 Y B A R 40
ML, KUEREESE &2 A R, BRIRIKAS HZ A
K

Y-traps & f CTLA-4 5 PD-L1 i 3 & 5 TGFB
A2 AL AN S8 A0 Rl T R A T R L L) g A e
BIT 25 ", TGE-p I S 7 /E Treg 40 g JF- 40 46
CDS8" I CD4™T 4 L, i it 96 Tkt B 555 fhe 938 2% 9]
1M Y-traps U AT 50 4481 B G5 20 55 b [ 4 06 18 5% 4
TGEP 1) Ih A8 % 1% ( Bl 2A). 5 CTLA-4 5§ PD-1/
PD-L1 PAFiAIEE, Y-traps X 98 A 300 i £ F 058
HFEFE X} CTLA-4 5{ PD-1/PD-L1 $i 14 JC I 2 1) i
#H W, Yetraps B A — 257 4", M7824(PD-L1-
TGF-B) £k VA YT i 1] NSCLC 2 4F PES 11 OS 4 %
1 11% F139.7%, 7E PD-L1 [ATE ( = 1%) ABET &
W 2% i N 37%, PD-L1 & %35 (= 80%) ARE
553k 85.7%, H:X%T [t Pembrolizumab — £ 35 7 M 1
NSCLC HJ#F 58 2 JF & (NCT03631706)", FL it
S B S SR A R AT ST R B LR



2450 I R 55 B8, 2021, 41(10) https://IcbLesu.edu.cn
Ko 2% 5 139 N4t PD-1/CTLA-4 F1 CTLA-4/LAG-3 IRAF5E P! 57 Blinatumomab 47 M 3 201 bk 02 41

EXHIEERR T . B T A bk, —20
IEETF & HA 34 Fab 8 I 255Uk,

T 40 % 5 WUPE 1 [a] sk 25 4 T 41 i 32 4R ) 1
A DXFI I 241 6 9 1T s B 23R 1 4544 . Blinatumomab
BH A —Fh, ERENE BT SEA T AR K CD3
FEAE: B 40 21 i) CD33 il CD19 %, i T 41
Ji 55 A0 A0 i 2 ) A R S, A T MG Ak, SRR
Ui e, AN TR LR ) G R G ROE L S5
K3 TCR-MHC: £ JIk 59 BR 4] ©'( & 2B). 111 391l

A
W
® ® —

[
m
@ T
O @ iy
TGE$ \/ CD4+
T

CTLA-4/PD-L1

Q.

7.

CTLA-4/PD-L1

HAM JrFC
| rgrpEih
tiy
)
B 2 W SRR A HLE

Figure 2 The mechanism of action of bispecific antibodies
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Table 1 Summary of listed immunotherapy drugs
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