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Abstract: Immunotherapy has completely changed the paradigm of clinical tumor treatment, but immune
checkpoint inhibitors still have low objective response rates and are prone to drug resistance for most solid tumors.
The immune suppression tumor microenvironment and complicated tumor immune escape mechanisms are key
factors that affect the clinical outcome and response rates. Therefore, it is critical to reverse the obstacle of the
tumor microenvironment to improve immunotherapy efficacy. The immune suppression caused by the increased
level of adenosine in the tumor microenvironment raises the attention of people. Targeting adenosine receptors,
especially A,,R, will be an effective strategy to improve immunotherapy efficacy. Targeting the adenosine-A,,
pathway can increase immune infiltration, enhance immune cell function, and partially reverse immunotherapy-
insensitive "cold tumors" to "hot tumors" to enhance treatment response rates and improve the efficacy of current
immunotherapy. At present, many adenosine receptor inhibitors have shown good results in clinical trials,
especially in combination with immune checkpoint inhibitors, chemotherapy, and adoptive cell transfer therapeutic
drugs, which are expected to be used for tumor immunotherapy to bring new breakthroughs. This article reviews

the accumulation mode of adenosine in the tumor microenvironment, the role of A,,R and their regulatory
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mechanism in immune response, the progress of A,,R inhibitors in clinical trials, potential risks to target A,,R, and

the prospects for therapeutic targeting A,,R.
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The main production pathway of ADO in TME. CD39: Ectonucleoside triphosphate diphosphohydrolase 1; CD73:

Figure 1

5'-Nucleotidase; AC: Adenylate cyclase; ATP: Adenosine triphosphate; ADP: Adenosine diphosphate; AMP: Adenosine monophosphate;

ADO: Adenosine; cAMP: Cyclic adenosine monophosphate; PKA: Protein kinase A; Gs: Gs protein; A,,R: Adenosine A,, receptor; TME:

Tumor microenvironment
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Figure 2 A, R expression in different cancer normal/cancer
tissues. ACC: Adrenocortical carcinoma; BLCA: Bladder urothelial
carcinoma; BRCA: Breast invasive carcinoma; CESC: Cervical
squamous epithelium carcinoma; CHOL: Cholangiocarcinoma;
COAD: Colon adenocarcinoma; DLBC: Lymphoid neoplasm
diffuse large B-cell lymphoma; ESCA: Esophageal carcinoma;
GBM: Glioblastoma multiforme; HNSC: Head and neck squamous
cell carcinoma; KICH: Kidney chromophobe; KIRC: Kidney renal
clear cell carcinoma; KIRP: Kidney renal papillary cell carcinoma;
LAML: Acute myeloid leukemia; LGG: Brain lower grade glioma;
LIHC: Liver hepatocellular carcinoma; LUAD: Lung adenocarci-
noma; LUSC: Lung squamous cell carcinoma; OV: Ovarian serous
cystadenocarcinoma; TPM: Transcripts per million. Data from
GEPIA2 tumor database
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Figure 3 Transduction pathway of A, R signaling in T cells. TCR: T cell receptor; LCK: Lymphocyte-specific protein tyrosine kinase;

Zap-70: 70-kDa zeta-associated protein; CSK: C-Src tyrosine kinase; ERK: Extracellular regulated protein kinases; JUK: JUN N-terminal

kinases; PKC: Protein kinase C; FOS: Fructooligosaccharide; JUN: Jun proto-oncogene; KCa3.1: Intermediate-conductance Ca**-activated

K' channel; SHP-2: Src homology 2 (SH2) domain-containg protein tyrosine phosphatase; STATS: Signal transducers and activators of

transcription 5; CREB: cAMP-response element binding protein; NF-xB: Nuclear factor kappa-B; NF-AT: Nuclear factor of activated T cell;
IL-2 R: Interleukin-2 receptor; JAK: Janus kinase; FOXP3: Forkhead box protein P3; TGF-f: Transforming growth factor-£; IL-6: Interleukin-6
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Effects of A,,R activation on different immune cells. eADO: Extracellular adenosine; Ca®": Calcium
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Table 1  Overview of clinical trials investigating targets within the A, R signaling pathway in cancer. NSCLC: Non-small-cell lung cancer;

RCC: Renal cell carcinoma; CRC: Colorectal cancer; TNBC: Triple-negative breast cancer; OC: Ovarian cancer; PC: Prostatic cancer;

mPCRC: Metastatic castration-resistant prostate cancer; PDAC: Pancreatic ductal adenocarcinoma; MSS: Microsatellite stable colorectal

cancer; DLBCL: Diffuse large B-cell lymphoma

Clinical trial

Drug name Indication Sponsor Phase Intervention/treatment . .
identifier
Ciforadenant Multiple myeloma Corvus Ib + Daratumumab NCT04280328
(CPI1-444) NSCLC/RCC/CRC/TNBC/cervical cancer/OC/  Corvus I/Ib + CPI-006 NCT03454451
PC/endometrial cancer/sarcoma/HNSCC/bladder
cancer/mCRPC/non-hodgkin lymphoma
RCC/mCRPC Corvus 1/Ib Single agent/+ atezolizumab NCT02655822
NSCLC Corvus Tb/11 + atezolizumab NCT03337698
AZDA4635 Advanced solid malignancies AstraZeneca 1 Single agent NCT03980821
Advanced solid malignancies/NSCLC/mCRPC/  AstraZeneca I Single agent/+ durvalumab/ NCT02740985
CRC enzalutamide/abiraterone acetate/
durvalumab + oleclumab/docetaxel
Prostate cancer/mCRPC AstraZeneca 1I + Durvalumab/+ oleclumab/ NCT04089553
+ durvalumab + oleclumab
mCRPC AstraZeneca 11 + Durvalumab/+ durvalumab NCT04495179
+ cabazitaxel
Carcinoma/NSCLC AstraZeneca Ib/1T + MEDI9447 NCT03381274
PBF-509 NSCLC Palobiofarma I/Ib Single agent/+ PDR001 NCT02403193
(NIR178) NSCLC/TNBC/PDAC/MSS/OC/RCC/mCPRC  Novartis I +NZV930/PDR001 NCT03549000
Solid tumors Novartis 1 +KAZ954 NCT04237649
TNBC Novartis 1 + PDRO01/LAG525 NCT03742349
NSCLC/RCC/pancreatic cancer/urothelial Novartis 11 +PDRO01 NCT03207867
cancer/head and neck cancer/DLBCL/MSS/
TNBC/melanoma
RCC Novartis I/Ib +PDRO01+ DFF332 NCT04895748
Etrumadenant Metastatic castration-resistant prostate cancer/ Surface II + SRF617 + zimberelimab NCTO05177770
(AB928) prostate cancer Oncology
NSCLC/HNSCC/breast cancer/CRC/melanoma/  Arcus 1 + Zimberelimab NCT03629756

bladder cancer/OC/endometrial cancer/merkel
cell carcinoma/gastroesophageal cancer/renal

cell carcinoma/CRPC
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Continued

Clinical trial

Drug name Indication Sponsor Phase Intervention/treatment . .
identifier
Head and neck cancer/squamous cell carcinoma  Arcus b + Concurrent cisplatin/+ radiation NCT04892875
of head and neck/oral cavity squamous cell therapy + zimberelimab
carcinoma/oral cavity cancer/oropharynx cancer/
oropharynx/squamous cell carcinoma/larynx
cancer/pharynx cancer/hypopharynx cancer/
hypopharynx squamous cell carcinoma
Metastatic colorectal cancer Arcus Ib/11 + Zimberelimab + mFOLFOX-6 NCT04660812
+ bevacizumab/+ zimberelimab
+AB680
Prostatic neoplasms, castration-resistant/ Arcus Ib/11 + Zimberelimab + enzalutamide/ NCT04381832
androgen-resistant prostatic neoplasms/castration + trumadenant + zimberelimab
resistant prostatic neoplasms/prostatic cancer, + docetaxel/+ zimberelimab/
castration-resistant + zimberelimab + AB680/+ AB680
Gastro esophageal cancer/CRC Arcus 1/Ib +mFOLFOX NCT03720678
TBNC/OC Arcus 1/1b + PLD/+ NP/+ PLD + IPI-549 NCT03719326
NSCLC metastatic/NSCLC/nonsquamous non Arcus 1/Ib + Carboplatin + pemetrexed/ NCT03846310
small cell neoplasm of lung/sensitizing EGFR + carboplatin + pemetrexed
gene mutation + pembrolizumab/+ zimberelimab
+ carboplatin + pemetrexed
NSCLC/nonsquamous NSCLC/squamous Arcus 11 + Domvanalimab + zimberelimab NCT04262856
NSCLC/lung cancer
NSCLC/non-small cell carcinoma Arcus 11 + Zimberelimab + domvanalimab NCT04791839
Rectal cancer Arcus 11 + FOLFOX regimen NCT05024097
+ zimberelimab
Prostate adenocarcinoma Genentech 11 + Atezolizumab NCT03821246
Pancreatic adenocarcinoma Roche Tb/11 + Atezolizumab + chemotherapy NCT03193190
CRC Roche Ib/I1 Single agent/+ atezolizumab NCT03555149
+ regorafenib
Inupadenant  Solid tumor iTeos 1/Ib Single agent/+ pembrolizumab/ NCT03873883
(EOS100850) + chemotherapy
Solid tumor iTeos 1 Single agent NCTO05117177
Advanced cancer/lung cancer/head and neck iTeos /11 Inupadenant +EOS-448/ NCT05060432
cancer/melanoma inupadenant + pembrolizumab
CS3005 Advanced solid tumors CStone 1 Single agent NCT04233060
EXS21546 Oncology Exscientia 1 Single agent NCT04727138
PBF-999 Advanced solid tumor Palobiofarma 1 Single agent NCT03786484

3.1 Ciforadenant (CPI-444) J CPI-444 [H It A,,R
A PEAR SR E W IR R0 B T4 5. £ 2
AN TRIE /IS BRI R A 78 H ) CPI-444 35 97 W] DA 46 5t 4
Mo A0 BT B A . £E 452 %2 CP1-444 55 PD-L1 #4154
CTLA-4 HHLI SR IT B/ B, 208 90% /) 51 i
IR YH B, X B HE X PD-L1 B HT 8 CTLA-4 5141 500
97 RS AS BH S5 PR AR R Pk 5T B g L B IR A LR B 2
A, RIEPUF CPI-444 BEE 1E T IE RS 5 SUVR TT AR A5
4 41 Bl 77 ¥ (adoptive cell transfer therapy, ACT) 45 7
rp I 35 1 B G I B — T R B A 33 A2
ciforadenant 51 2 & J7 1) 5 41 fi e £ 58 R E 161 (3%)-
354145 2 BR G IR 9T B B A M R R 449 (11%) H
BL 7 RECIST bnifE R85 S Mo 5350 24% 1) =B 3 B
LT R 3B, (EASFF A RECIST An A H 5% 3564 %
IS (¥ bR #E . B2 %% CPI-444 B 251097 (W B H A 17%,

BREIRIT 4 39% B H RIS Z D 6/ H WE
HEEAFE] T 5, CPI-444 B 253697 FIBEA VAT B A7
TR EGFM SR N4 SN BEABIT AL
254 H WAk TH S A2 47 (overall survival, OS) i
it 90%, #2597 4L 1E 16 > H NI 0S Rl it
69%*3, HodiE Ik 729% (1) 8 2 BEAE X BT PD-1 H 4tk
PD-L1 Hufkiay7 B 25, 2507 AR AR T
H B BRIk $PUPD-1 H 4t EL PD-L1 Hiid f5 (1 A7 if
B304 H (1.2~704 4 F) A1 1.7 H (0.9~
23.6 ™ H)e ARFMFFEAFEHES REMEBT
B, 34 BA R FABD W . 182307 W, %
B RAATA 59697 S5 R I FET

3.2 AZD4635 {fi il AZD4635 4 A, R AT i@ 4
HLAI 7 5 T 48 J Th E & CD103" DCs R 3t J7 52 X
3877 AR I PR G S, — T PR AE TR, 15 B
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S bR BB 252 AZDAG63S BZGIR YT, 23 I R B
% AZD4635 il durvalumab B &80T, FT A i\ & 2 /i
DR VMBI TT R (T ECR 34Y), AZD4635 1
LR BB R YT P I ORI 52 1 E 3 e R H R
100 mg, 7E %5 24 [A] [ B 8] P9 45 7 o K 52 77 o B
AZD4635 [1)°F- 25 1L 225 4% B v TR A 1C,,, 725 H
R %5 T 125 mg 77 & B 4 30 Fh 7 & PR i 5 7% (DLT;
3R 2 G TR), I HAEREH — IR T 75 mg B S
durvalumab I} H 8L — X DLT (2 205% O + 2 2008 55).
N AZD4635 #. 25 15 97 BB durvalumab 6 97 1) #%
B M 25 A ST PR A0 7 e B A 8 2 i E
RECIST VAt #R e, b AF, 7 4 45 RECIST AN o] PEAL 52
WEH, B 1 BB AZD4635 #2456 97 o nl W5 2 A
FI IR S VBT R R 42 T B > 99%,

3.3 Taminadenant (PBF-509/NIR178) fE{&4}, PBF-
509 5% A, R FLA & FE R 7 1, RIS AL R I AE. TE/D
SRR b 5k IR A A, 48 PBF-509 ¥4 77 Ji il 6 frf J8e
R . SRR 5T R R, 24 PBF-509 5 PD-1
FLHLEL PD-L1 S PT25WEA A8 F B, N 0 R 2 3
o NS D NS AR el | P U V) O 2 7 Yk
(NCT02403193) 11 T PBF-509 7 REAE % 52 1L 16 97 1
6 15 /I 20 il e RS TR T . 24 R R T
PBF-509 HL.2576 97, W S0 167 SR i A R
HAE (= 20%) ELFE o I8 57 R I A A X ek )9
B AR SO I B TS R B4 S LA R
W FEREH IR T 640 mg 7 E I L DLT (3 2%
0o BEAL, T8 PD-L1 Rk KU fa], 75 33 52 i )%
09T R AR B 57 3 G IR T IR BB R 3l 0 %% B I R
R,

3.4 AB928 AB928Xf A, R Al A,,R FLA7 ML 3 A
73 (Ki%yr 5128 1.4 A12 nmol- L), AB928 L4 3iF B AT
V2% iR AR K, TE I S BB R O S TG B BT PD-1 24
PIESIE AT, H AT, AB928 IR bME—1 A, A
A PURE p AR . 7E— IR IR IR W 7o, 5 AB928
FHOGI BB WL BVETT A AN R S R IR B0 ke
SKORE IR IR RIS AL . R AB928 1 £ i ik /) B A Y
W OR T BRI, (R AT R = SRS I A, FR
A,y ST EC BRI A, 52 R TG AL 55 I IR AT A4
(NCT03629756. NCT03720678 F1 NCT03719326). #;
£202242 H, BT CA 3 TR V6 T I AR R 5 5E L,
L L PR VT PRI DR A 3 oA B %

3.5 PBF-999 PBF-999 & —ff A,,R/PDE-10A X &
RPN . ] PDE-10A 0] 300 1) 34 8 B2 &% (cyclic
guanosine monophosphate, cGMP) [ fi#, cGMP 7K - K
S8 JonmT 00 o) e e G B O T A O T, DRIk ] B S T

A,,R F1 PDE-10A 7] g = KAEV [ PUMBEE - . — I
B St ATV AR SI2 A JRE 14D 1A 7 R 3 B T 5 AE AE R AT
W, JEHGE, PBF-999 78 THA IR PR 156 1) 77 & 76 5
20~120 mg 41 & 2 4= HLlN 52 1 R4 feY,
3.6 Inupadenant (EOS100850) EOS100850 j& — i
A i 2 3% T AL RIBEUF, TEMAAN B AT B IR 1, 7R
e VR BE (R PR SR AT CRAE s A i 4 . EOS 100850
5 CTLA-4 BHUIEA (6 F v 3% in CD8' T 41 A (1 %k =
WO R MR ORI B AT . 7E EMT-6 /) iR
B, 5 CTLA-4 H. 41 5 25 R 97 A5 Lt , EOS100850 &
CTLA-4 S0 EL & A B A T8 & 00 il A2 < 4 ik =,
IERENDS7E L S TR VA

H 7T EOS100850 Ltk A\ T I PRI . B 78 1 26
— B B VP A5 EOS 100850 1) %2 4= 1 A 52 74, M3k 1)
7 B K P A K 20 F140 mg, P K &K 2 7k 40,80 Al
160 mg, 25 F 5o BT A F R KCE i 52 R, %H 3%
a0 4 A KA B FH4F, IF H EOS100850 7F 7 1 &4
UEEH T B 2GR T BT AR, TR 20l S e A A e 4
FETT B ME VA PR € 2008 B8 3 RV i 24 /i 27 i s 2
G BIFF 2L (1) G [ S (NCTO05117177)
3.7 EXS21546 EXS21546 7& Evotec Al Exscientia 7E
2018 4F 20 A7 i — Fr 1 4E fivi 28 3% 1 A, ,R/CD73 #i Hit
A, R AN EN G R I AT T I B8 G % 37 24 .
EXS21546 (&% 1 i 1 52 74 38 2 71) NECA & 14 1)
HEK 4 ff 7 42 1] cAMP, F 5 7~ H 7E AR Ak &2 AR N
CD3" T bk EL4H B = A 119 TL-2 2% 14

B J5, 7E 2021 SE A AT T EXS21546 B 1K ¥A 97 7 IR
R R s AR s 4 PR ) I R T M, 45 RARIAE
TR R R 2R A7 E T EXS21546 A% [ A% g 41 g
W A7 3%, JF H.AT BLi% 5 CDS™ T bk B2 41 i (1) &5 4> 1
FE HAT, IELE R — T RS (NCT04727138),
B TE VP B K 25 24 0 22 U020 38 7] o 4 24 1 &2 A Mk L Tid
SRR 1% .
3.8 CS3005 (CS3005 A& 3L A 2\ JF & 1 A, R
Puifl, H AT IEETT & — Tl R 5 (NCT04233060), +
BRI ILAE IR R b2 RIS iE M. X R
SN 2H R I S D W 3 S AR 1 32, CS3005 44 R R
PR Bzl 25, ke S5 R DA A, I 4 P4 5 175 A i Bl
AT A R RURAF (RS, T 2022 444 58
BT ARG
3.9 SHRS5126 SHRS5126 HifE¥ il 25 A & FF &, H T
2020 42 H 345 2 il 8 PF 0 (CDE) I PR i 56 41
LR BRE £ I AR 6 A, $O0R T R U S iR R R
MIEIT « HATHASEIG R A, /BN —Fl IR 2k A, R0
il 55, SHRS5126 W] i@ it 5 B 5% 4+ M 45 & AR,
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3.10 Preladenant (MK-3814A) MK-3814A /&y
SeHTRIT SRR R A, RIEEHAI, MK-3814A
B R AT Ik B A S A48T 1 TR PR BIE 9T, (L Bl T 28R
AN T 05, ARG R AT & 1k

4 EEA, RHBETTRES

H R, 28 A REEHU CAE IR BT A I AR AR 2 A
AT 22K, FOE W 5 s R A s | ) AT ATACT
)2 FH Sk s B AR o

B T A R A AR R, CD73 78 bR 0 s Y R 41
it b 32 oF f 8 4T 286 B L MBI RS A AR G L )
R AL, R 5 CD73 BIBE A 167 ot — N R W A Al
HHEHE o Young 500 [F] I Bt = A, R FI CD73 [ XLk
[RIRFE (DKO) /) B BIE 58 3 B, 5 5 25k TR sk g /) B AH
tt, DKO /N B % #71 PD-1 1fif 2 \BRAF RAZ ) SMIWTI
P Z R I R A SR I TR IR R R R B, BR A
FELIT A, R 1 CD73 BRI 1 b Jed B G B AN 36 7% . L Ah,
CD39 7E %95 48 . Jifr 988 AH ¢ A Bz 240 P % 9 4 = 1)
B 5 Gz s oR A KR E XK. ALRKH
715 CD39 4 il 77 B FH mI B2 F Jie 8 A 858 i ATP AR
B, R iR 4 L A B T, R T 3 A S R G ) B
e 17,

A, RIEPUFE 5 G % b 5 s ) 7B A 8,
PR PG T 400 E AR ik, B AEBH
PD-(L)198/0 T 40 B AR PP PEAE T2, i g oA 455 v BR AR
K B IR 2 3 80T A M o vk B R IR ThRE, B LA
[Fi) B BEL W 3 7 A I R AR E
Waickman 2R e 70 T A, R HE HLAVEECA L 301 7
TR, FEAATT R &, FUE ] T 78 EL4 i Jig
Jo7 iR AR e % B B7-DC/Fe il & 28 1 %A A, R 1
PO I [F) ) % T 40 g, AT 3 R 2% R AE K . Beavis
LO R R W, 5B ZAR T A, AR R PD-1 )
WK BEL W 38 i 7" Jifr 98 vf 8 2K -y (interferon-y, IFN-y)
HI7= 42 . Tannone ZEV"MBAIE B T £/ B B16F10 M 0 2%
Joq A7 e ] BELIBT A, R BT CTLA-4 F 36597 %508 B B A
T 267, HIGIRFTH E R B, A, R4 BU A A g
A6 i il FRVIE FH AT RS 2R A K F CD73 (1 i B
AR,

# AR WAHUE B 50T A PR REIE A . SRk
723 0] LA 5 G g SRR I Al B AT T, ok PR A
RE RN, I — i FEPEAE B 5 ATP B O I ¢, R
ATP B 2 4 1, HLE bR 1o 58 v iy R IE 1) CD39
FCD73 0 LUK 32 fif i R EF, T 1 f 92 0 1) 20 855
AW TR, $E1A) A, R AT DA 3 52 s/ SRS B0
RKAHIIT

5T IR I R AT B FC R B, K CAR-T M iR 9T 5
A, RIS, A& A1 5 & . Beavis AT 7
T, SR/ RAT L, AR EEFR /N B CAR-T 41
T B 0 M, B AL R 2 38 55 44k Y 41 CDS
CAR-T 4l F4m i I8 772 2
5 $EA,,RIBEDS RK MR X RES

A RTTZA A T I P 4 ) BAG BB
AEFRINRETY . ] AL R TT 5] 2 R, LS B ik Al
A G B TE IR R BRI BN 5 22 BHE I\ 0 Th R
E%U_%@[ﬁﬂﬁ]c

JR 5 /N B ik i A S LA B 1 AL R 256
K (V) FIK (ATP) i@ IE"" S ML &7 5k, IR I R
Wz B T S R S Bk ET kY. AR, H TR
ZARA O NV TR 1, TE1R T B 2 RO XA
R, QS 28 W N e B 5 =5 % 3 B
JRE S ARG FE Rt R AEHY, R5E 2R H M
E R IRABIR SRR, JLFITA 25 900 R 1K 40
#R Ik A, Re 75 B WEAT/N 7S dr, 2 Fh 4 i 28 2 1
A, RAG F L [ER 45 &5, N A, R B DR i 2R 1
I F 25 9 16 5 AR . TRl R, AL R 30 AT LA
] 5P 2 BB AR IR EOK BR R R T I M R B
| L Fr B A0 A B 9 RE R R

A, R 5B AU UIAH O, F B ) w0 i kB 4
L TR, /> B PR R B A . Ak, AL R
B0 AT LA 55 A i (9 70 5 40 B R 0 A 4 A, T
BZ AR S SEE R AY. A, RIE B GEGE 05
B A R o A A R I A G A A A AR, AT
% BT JE B R, AL R FE DR R BR /D BRUOKE 2
B R M= A 5o 9%, I FLIR TR B K 7 R Bt E
S5 N KA %A K,

A, RAE K G HAE SR A L 25050 ik 4 0 1 1 Ao
SARM T EERE, EMETKE HERTATRS IR
HOR A E AR R, AR IRIE R IS 2% 2] /il iz
A FEE VA O, SRk BT Rk 2 5 EA R R 5.
A, R T 5 2 % D2 246 T8 i it 3 54, AT 4 bt
% B % D2 ARG T4 T, W2 8™, & Fht 5k
B AR 5 04 AR 00 5 3 1095 25 38 1T 1% 2 i 2% V) AH
REW R Z A, RIEHUFIES A WA & AR &
Rz o 18| B | IS T o (NN 7 A B N
B, L 22 2y LI P, I AT B X R B A AT

L] ek L ) A R TS TE KU R E R 5, i
JoR AR B K SURE O P - e % 5 D] G i ] B A 8 A )
PR A B ) AL R, LA AT RE AL R T2 3RIA 5]
)4 B Bk . Laura [ B BAITE R T i 53 40 K Bk,
Ik A, R L FUTER RNA, DLRBR T 40 (1 A, R, FF
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S T U0 i) 1 S 20058 DR 200 AR 88 v AR XHCAZ T dn
PR B A AE L, f 248 Bh T 390 T 40 f 32 i 20 g
Ho H T, S R RS VR T R 0 R BR 2 A AE T AR
R PR T LRI BRI MR B PR O B 1
R A, R R I A2 68 B0 0 R R R T 4 Y, B
CRISPR/Cas9 /I 5 ] CAR-T 41 i 1 A, R 5k 2k &t 2 #1%
PUBRTEF A 5 0 5 A 1k, 5 BUELHE TFN-y R iR PR30
DA 776 3 I 4 DR 0 7= A 386, TR 2403 T CAR-T
I L P I A IS FH
6 EFEA,REAETAIRRBE

E Jir R AR 855 v iR AT S 8 A 4 48 T T A 1
AR G AR, IR 9 IR SR 5 b oK B A AE I
MHVEACE =0 5 A R &5 &, (R & AR R .

AT 88 B R 52 1 1 7 (O B Ak n &g, AL R4S
PUFNAE g — P o988 e 2 A 355 8 15 791, FE e ek 8 PR A
FEELE R S IR e e 4 & A R ORSEHL, 15 Nt
£ VR TT 1 5 AT 3G 0 22 B RE G B VR T IRIT AL,
ERAR LA 7] 5 R B 45 A A 2R DX i oA )
e A A5 ARV PR AF 50 2 B, 30 1 JIR - A, R T % 389
TPV, H 55 G B H ], R G 8 TR T AN U«
Ji IR S G 3 e AR . AR IR R IR B T, AL R
L7 B 5 CD39.CD7.PD-(L)1. CTLA-4 %5 411 41| 7] B¢
F, 3208 H HE B 2R 7 A 9T A, Rk T Re 5 £
T PE R T R 2 DI FH SR AR T IR G 3 VR T ) N 2R A
Al K Ak, AN IR R R AR S R B R BT N R
ARV 3 B T AN ] 4y, BT LARE ) A ROFI AT DA F
R SR A B T PR 8 AT I FH A BT BB 2 7RI PR B
BELFIIT R N A, RO R P2 3
A B R RIA, R 55 ¥E 17 4 & AL, R Bl
TRALE XU 0 S 2% 0 560k o AR T 55, 38 I 4 i R A2
AR S T8 26 i e A RS 95 5 S AT 2 T G 2 VR T I R,
R RS2 BB R P A O . BV H RTIE
B SR AL R IR 2R R PMR 259) B, (R — 1k
JIREF 52 A4 1) 77 2 7E I PR RS B R RO,
A ARSI HEIE 1) S R TT 1 SR (1 T

e Sk SKAE T O 1A L SRR R L TSR
IS F RS TS KN R S R S T

RS AAEE A R .
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