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PD-S15 fusion protein specifically target PD-1 and rapidly expands NK/T cells

WANG Axiang, LI Tiepeng, ZHANG Fang, WANG Yao, DU Xuexiang, GAO Quanli (Cancer Biotherapy Center, Cancer Hospital
of Henan Province, Cancer Hospital Affiliated to Zhengzhou University, Zhengzhou 450008, Henan, China)

[Abstract] Objective: To investigate the function of anti-PD-1 (scFv)/IL-15/IL-15Ra-sushi fusion protein (PD-S15) to specifically
bind to PD-1 in vitro and to explore its effect on NK/T cell proliferation. Methods: The human anti-PD-1 (scFv) gene sequence and
human IL-15/IL-15Ra-sushi fusion gene sequence were synthesized chemically. The recombinant expression plasmid pUC57-PD-S15
was constructed by enzyme digestion and ligation of the two target genes, and then transiently transfected into HEK293T cells by lipo-
fectamine™ 2000. The supernatants of cell culture medium were acquired, and the expression of PD-S15 fusion protein in cell culture
supernatants was detected by Wb assay. PBMCs and TILs were cultured in mediums with different proportion of PD-S15/X-VIVO™15,
respectively. Then, the capacity of PD-S15 fusion protein to bind to PD-1 in vitro and its effect on the proliferation of PBMCs and the
proportion of CD3°CD8", CD3'CD4" and CD3CD56" subsets were detected by flow cytometry. The effect of PD-S15 fusion protein on
the proliferation of TILs was detected by cytometry. Results: The successful construction of pUC57-PD-S15 eukaryotic expression plas-
mid was confirmed by double enzyme digestion and sequencing, and then successfully transfected into HEK293T cells. The relative mo-
lecular weight of the target protein was approximately 55 000, and was in line with expectations. PD-S15 fusion protein could specifi-
cally combine with PD-1 in vitro (P<0.05) and stimulate NK/T cell proliferation (P<0.05). Compared with classical TILs culture meth-
od, the efficiency of activation and amplification of T cells in vitro by PD-S15 culture method was better (P<0.01). Conclusion: PD-S15

fusion protein can specifically target PD-1 and rapidly expand NK/T cells in vitro, which lays a foundation for the selective expansion
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of CD8'PD-1" antigen-specific T lymphocytes from tumor tissues and even peripheral blood.

[Key words] programmed death receptor-1 (PD-1); IL-15/IL-15Ra; PD-S15 fusion protein; adoptive cell therapy; antigen-specific T

cell
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Fig.1 Identification map of recombinant plasmid
pUC57-PD-S15

2.2 % 4 pUCS7-PD-SIS s % LiF b £ &
PD-S15 &= &-& &

Wh K 25 F (B 2) R, #6 9% pUCS57-PD-S15 [
A0 3% 7R EIE TR AT LA 23 5 E K 20 55 000
B R R TR, £ G U CERAR A R 55 200D 5 45 4
AR pUCST 40 BES TR 35 A ARG I LR A Y )
EASE 3
2.3 PD-SI5akb & a R A KRI 4 FHLEEPD-16)
i

T B ARSI 45 5 (&1 3) o, AT 12 T RCEE Y



+ 392 -

Fp [ R 2R iR T A, 2019, 26(4)

ZHEHAK pUCS7/X-VIVO™15 £ 32 & PBMC, g
) P4 B 3R 1 (9 PD-1 A A5, AH R 121 e B 9 PD-
S15/X-VIVO™15 55771 & JL-F- 3 1 g 4i e =
[f () PD-1 A7 15 (.=9.41, P<0.05) , 1% 4% SRAE 3 A
] J 3 SRR PBMC W LA RUF R P
2.4 PD-SI5 @& & a kb LA NK/T mie & gsh
13

4 KB B DB (B 4A) Fim =0 4n AR A
25 B (B 4B) iR , PD-S15 fil& 25 144 41 B % ) 3
PBMC iF AL 5 (.=—15.22, P<0.01) , 322 1L U EE ARG
i, PD-S15 ¥ Bl =y , PBMC 44 5 fig /765 , 1o
PL 11 S EE ) PD-S15/X-VIVO™I15 1% 7% W #
PBMC 458 RE B 5% (1:19 vs 119, =-6.29, P<0.05;
1:9vs 1:4,=16.81,P<0.01:1:4 vs 1:1,=3.11,
P>0.05). 0 RK(DOEH 5 K DS A f A
259 (| 5) 7~ , CD3 CDS T 41l ffg #1 CD3 CD56°
(NKO 48 i bl A5 2 8% 77 i A T 2 # (CD3°CD8' T
DO vs D5, =-6.17, P<0.05; CD3'CD56" : DO vs D5,
==2.44, P>0.05) , CD3"CD4"T #k [ 41 Jitg bb 1] %%
B IEHA T %4 (CD3°CD4'T:DO vs D5, =2.61,

P>0.05). kg A 3 4] A [F] B 35 R YR ) PBMC
R EE RIFRE R .

M (x10% M 1 2
130 H—
100
70 .
55— —

s .

M:Protein marker; 1: Supernatant of cell culture medium
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Fig.2 Expression of PD-S15 fusion protein in cell
supernatants of pUCS57-PD-S15 transfected cells
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Fig.3 Fusion protein PD-S15 specifically binds to PD-1 in vitro
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A': View under an inverted microscope(x50); B: Proliferation of PBMC by flow cytometry
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Fig.4 Effect of PD-S15 fusion protein on the proliferation of PBMCs on the 4th day after induction
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Fig.5 Effect of PD-S15 fusion protein on the proportion of NK/T cells subset
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Fig.6 Effect of PD-S1S5 fusion protein on the proliferation of TIL on the Sth day after induction (x50)
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