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Expression of PD-1 shRNA enhances the killing ability of CD19-targeting CAR-T
cells on tumor cells
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[Abstract] Objective: To design and construct CD19-targeting CAR-T cells expressing PD-1 shRNA and validate their anti-tumor function
in vitro. Methods: The authors designed and constructed CD19 CAR molecule gene expressing PD-1 shRNA, and packaged them into
retroviral vector using packaging cells. The viral vector copy number was detected by qPCR, and then human primary T cells were transduced
to obtain CAR-T cells, which were divided into three groups: RNAU6-CD19 CAR-T, PD-1 shRNA1-CD19 CAR-T, and PD-1 shRNA2-
CD19 CAR-T cells. qPCR was applied to detect the expression levels of PD-1 mRNA in three groups of CAR-T cells. Flow cytometry was
used to detect the expression level of PD-1 on CAR-T cells in three groups. The luciferase reporter gene method and flow cytometry were
used to detect the killing function of CAR-T cells against target cells (human lymphoma daudi cells) at different efficacy to target ratios.
Results: Three groups of CAR molecules, namely RNAU6-CD19 CAR, PD-1 shRNA1-CD19 CAR and PD-1 shRNA2-CD19 CAR, were
successfully packaged into retroviral vector, in which all retroviral vector copy numbers were higher than 1x107 copies/mL. CAR-T
cells were obtained by transducing human primary T cells. The CAR-T transduction efficiencies of RNAU6-CD19 CAR-T, PD-1 shRNA1-
CD19 CAR-T and PD-1 shRNA2-CD19 CAR-T cells were 43.1%, 55.1%, and 41.7% respectively. Compared with RNAU6-CD19 CAR-T
cells, PD-1 shRNA1-CD19 CAR-T and PD-1 shRNA2-CD19 CAR-T cells showed a significant decrease in the expression level of PD-1
mRNA (all P<0.01), lower expression level of PD-1 on cell surface s (all P<0.01), and higher killing efficiency against CD19 positive target
cells (daudi cells) in vitro (P<0.05 or P<0.01). Conclusion: Successfull construction of CD19-targeting CAR-T cells expressing PD-1 shRNA
can improve the killing efficiency against CD19 positive target cells, reduce the expressions of PD-1 mRNA and its translation product
PD-1, and slow down the depletion of CAR-T cells.
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NAE ] T4 BRI 3 ho #E4k DHSa B2 A, 2
Ja M T B A &R H % R Pk [ 44 Luria-Bertani
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AN 100 pL % ' 2= Bl R 4, 25 3 P 8 5 W 3 min,
FREARSORIN L B F LI Y3 (D). F R A =“4n
PrakR=1-(SEB0 4 DA L DED/CRRZH a4 DB -
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233N 0.2%+95.7%196.3%-90.3% (K 2A) .

qPCR A6 45 5 (& 2B) &7 , 4277 1) RNA UG-

A

CD19 CAR.PD-1 shRNA1-CD19 CAR.PD-1 shRNA2-
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| 4004 ]
200 200 5004
MYC* 95.7% MYC* 90.3%
1501 300+ 150 4004
+ + 0,
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K ST RNAU6-CD19 CAR-T4il i
200 2004
= 150 1504
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—_ —
1004 100+

504

10 10 107 10° 10 °

MYC-PE

3 RAAAEAREN CAR-T RIS SRR EH K SIWE

2.3 PD-1 shRNA-CD19 CAR-T @ 2. % PD-1 mRNA
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IKF ¥ 5 3 PR AR (3 P<0.01) « 45 B £ 9, PD-1
ShRNA1-CD19 CAR-T #1PD-1 shRNA2-CD19 CAR-T
I B FE v 3R Y 3 2 35 PR AR

are



b

AR, 25 21K PD-1 shRNA B 588 i) CD 19 CAR-T 2o 5k [ 983 24 Jfa ) 24405 66 1 - 659 -

S M AE A [ 250 5 L 2 1) 2 6 B R R R =R (3
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PD-1 shRNA2-CD19 CAR-T 4l fg 1) 4% 455 2 15 BH & 7
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1004 10°7
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3 PD-1 E
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1024 1024 ;E 30F
104 10'] i
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10’ ] 10' ] @ \ ) \ »
E 3 fave O
1004, s . 2 o 10°4, = D T :
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A
80 X
r P
T —
60 Ii| I ok
< ° 5 kST
@r < I x+ [ RNAU6-CD19 CAR-T4ijfl
& i‘i 40 . 1 EEPD-1shRNAI-CDIO CAR-T4f
X V& 2 PD-1shRNA2-CD19 CAR-T4iffl
20F
1:1 1:2 1:4 1:8 1:1 1:2 1:4 1:8
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2.6 PD-1 shRNA-CD19 CAR-T 4 &3} daudi 2m it &9 daudi 41 U i, 5 R S T 40 R AH tL , RNAU6-CD19
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RNAU6-CD19 CAR-T 41 g #H Lt , PD-1 shRNAI-
CD19 CAR-T.PD-1 shRNA2-CD19 CAR-T 4H il ft) 5%
155 3R 5 W B TR (2 P<0.01) . 86 45 3 0, Hy 2
f) CAR-T 4 76 A [RS8 HE LE R 6 CD 19 BH 4 daudi 42
Y01 1) A0 X v T R ¥ 53 T 402 \PD-1 shRNAI-
CD19 CAR-T 41l i 5 PD-1 shRNA2-CD19 CAR-T 4
JiE AN ] 2% 48 EE R X daudi 40 B 0 R 4 R 2 & T
RNAU6-CD19 CAR-T 41 ffl »

Wl RS THR
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1:1 1:2 1:4 1:8
L
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E7 RN EEAHIN R 4R XA AR Y R R

3 1
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o 202347 A, Bk B =4 N JREE ) B 4H i At
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RFdr E RS REEFERERAEE . B2
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