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Expression and activity identification of bispecific antibody targeting PD-1/CD19

ZHAO Xiaocui, LI Ranran, HU Yali, LI Xiangguo, LI Jing, LI Feng (Shunhao Cell Biotechnology [Tianjin] Co., Ltd., Tianjin 300308,
China)

[Abstract] Objective: To construct and purify the recombinant bispecific antibody (BsAb) targeting PD-1 and CD19 and evaluate its activity.
Methods: With pCAR1 plasmid as the vector, the eukaryotic expression vector of anti-PD-1/CD19 BsAb was constructed by molecular cloning
technology, and then transfected into mammalian cell line CHO-S by PEI reagent for transiently expressing antibody. The BsAb was purified
by Affinity chromatography and then identified by SDS-PAGE and WB. The blocking activity of BsAb on PD-1/PD-L1 in vitro was detected
by Luciferase reporter gene assay. The activity of antibody (BsAb)-dependent cell (PBMC)-mediated cytotoxicity (ADCC) in vitro was
evaluated by lactate dehydrogenase (LDH) cytotoxicity assay. Results: The double plasmid eukaryotic expression vector pPCAR1-19X3 was
successfully constructed, and anti-PD-1/CD19 BsAb was successfully expressed in CHO-S cells, named pCAR1-19X3-TY. pCAR1-19X3-TY
could effectively block the binding of PD-1 to its ligand PD-L1 in vitro, and the EC50 based on the dose-response curve was 0.306 pg/ml.
ADCC results showed that pPCAR1-19X3-TY could mediate the cytotoxicity of PBMC against Raji cells, and the curve showed a linear upward
trend; when the effect/target ratio was 50: 1, the target cell lysis rate of pPCAR1-19X3-TY was (38.9+0.3)%, which was not significantly
different from that of the positive treatment group (46.7+4.9)% (P>0.05), but significantly higher than that of the negative control group
(1.240.1)% (P<0.05). Conclusion: The recombinant anti-PD-1/CD19 BsAb can effectively block the binding of PD-1 and PD-L1 and activate
PBMC mediated cytotoxicity against Raji cells. pPCAR1-19X3-TY has the potential application value in the treatment of B-cell malignant
tumor.
[Key words] bispecific antibody (BsAb); PD-1; CD19; PD-1/PD-L1 interaction; antibody-dependent cell-mediated cytotoxicity
(ADCC); tumor; immunotherapy
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El1 H1PD-1/CD19 BsAb EAZRIA R A K 52 b SR MG
Fig.1 Cloning strategies to prepare eukaryotic expression vector anti-PD-1/CD19 BsAb
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Heave chain—

«—Light chain

Lanel: Heave chain; Lane 2: DNA marker; Lane 3: Light chain
2 $LPD-1F1CD19 BsAb I EH 5R 5
Fig.2 The heavy and light chain of anti-PD-1/CD19 BsAb

2.2 % PD-1/CD19 BsAb #) SDS-PAGE #: il % WB
IniE4ER

SDS-PAGE i 6 I 45 R BH , 3R 15 344 pCAR1-
19X3 F| H PEI /1 5% 4t CHO-S 41 il Ji5 B 35 15 77 1 (1]
HIE M, H B8 E R RIE WS N (& 3A, Lane 6~8) -

WB 206 56 90F 45 5 (18] 3B, Lane 4~6) 7R , /14
AR pCAR1-19X3 H PEI A 5 %% 4 CHO-S 41l 1 )5 b
HRIFRERIAIE N, B 8 AR IA BRI £, &
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A: Lane 1-4: Protein standard (Bio-Rad, Cat. No.: 161-0374); Lane 5: Empty; Lane 6-8: SDS-PAGE analysis of pCAR1-19X3 at day 3,
day 4, day 5, under non-reducing conditions (40 pl); B: Lane 1-2: Protein standard (GenScript, Cat. No.: M00521); Lane 3: Empty;
Lane 4-6: WB analysis of pCAR1-19X3 at day 3, day 4, day 5, under non-reducing condition (40 pl)

3 SDS-PAGE(A)F1 WB(B) L35 %f PD-1/CD19 BsAb E 48 R Hi 7E CHO-S 4 - HYZRIAHKHE
Fig.3 Validation of the expression of anti-PD-1/CD19 BsAb in CHO-S cells by SDS-PAGE (A) and WB (B)

2.3 #PD-1/CD19 BsAb #9 4t B 5 %
SDS-PAGE i K6 264t J5 1) BsAb 25 3 (B 4) &

7> 1% H IR AFEREAAE FR TR K 2152 25 000 1
75 000, FEBJFELEAE R -T2 ARZ1 200 000, 7K

are



+ 362 -

F [ R AR IR 9T AR, 2021, 28(4)
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K CER AR <5.00 EU/mg. T8k R 414K
W ARIE R 26T, 3545 B 560 T W IR BE R A s Hak
RN SRR IMERFE, 4T PD-1/CD19 BsAb [
AT K 449 pCAR1-19X3-TY

M(x10% 1 2 3

<«—Target protein

- <—Heave chain

<«—Light chain

10—

Lane 1: Protein marker (Bio-Rad, Cat. No.: 1610374);
Lane 2: Under reducing condition 5.00 ug pCAR1-19X3-TY; Lane
3: Under non-reducing condition 5.00 pg pCAR1-19X3-TY
[E14 SDS-PAGE L3 x4 1t /59471 PD-1/CD19 BsAb #E1T3EIE
Fig.4 Validation of purified anti-PD-1/CD19 BsAb by
SDS-PAGE analysis
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A
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F 20 e
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.
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3 v
0 L L L 'y
-3 -2 -1 0 1 2
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Kevtruda | pCAR1-19X3-TY | Human IgG1
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5 BsAb pCAR1-19X3-TY {4 PD-1/PD-L {45 B 55 14 S2 16
Fig.5 The in vitro PD-1/PD-L blockade by BsAb
pCAR1-19X3-TY
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B LS (EH6A) . HRLIEE N S50 11,
pCARI1-19X3-TY [ 4:45 % 4 (38.9+0.3)% , 5 PH 4 4b
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(P>0.05) , B 3 v - B P06 HE 4H.(P<0.05, 1 6B) o

60

40 t -

20

Target cell lysis (%)

0 =1

Rituxan pCAR-19X3-TY Human IgG1

"P<0.05 vs Haman IgG1 group
El6 pCAR1-19X3-TY {K#iH£5N PBMC 1+ S4BRE S 1175 1 B A#H L (A) FIX} Raji AR5 7E 14 (B)
Fig.6 Dose-response curves (A) of pCAR1-19X3-TY-dependent PBMC mediated cytotoxicity in vitro
and its cytotoxicity against Raji cells (B)
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