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Gene Cloning of Human PD-L1( B7-H1 ) and the Corresponding Recombinant
Retrovirus Construction and Stable Expression

CHEN Yong-jing, SHI Qing, GE Yan, XU Kuan-feng, GU Tao, SUN Jian-jun, LI Wen-xiang, ZHANG Xue-
guang ( Biotechnology Institute of Suzhou University, Suzhou, 215007, China )

[ Abstract ] Objective: To clone human PD-LI( B7-H1 ) gene and construct recombinant retrovirus vector carrying the
target gene which can be expressed stably in mammal cell line 1.929. Methods: PD-L1 gene was amplified by PCR ( poly-
merase chain reaction ) from the human heart cDNA library and confirmed by DNA-sequence analysis. Digested with the
restriction endonucleases Pstl and EcoRI, the PD-L1 gene was inserted into retrovirus vector pGEZ-Term. The recombi-
nant retrovirus vector together with its two helper virus vectors cotransfected into the package cell 293T in the context of
LipfectAMINE. Then the supernatant of 293T was used to infect 1.929 cells. 1929 cell line stably expressing PD-L1 pro-
tein was selected in the presence of Zeocin( 500 pg/ml ). Results: The full-length PD-L1( B7-H1 ) gene was successfully
cloned; and the recombinant retrovirus vector carrying PD-L1 gene for expression was constructed ; by transfecting package
cell line 293T, recombinant PD-LI retrovirus with infective capability was packaged and after 2 weeks of selection, the in-
fected 1.929 cells formed monoclonal colonies in selective medium. Results of RT-PCR and flow cytometry indicated that
1929 transgenetic cells could stably express human PD-LI protein on the membrance of cells. Conclusion: Cloning of hu-
man PD-L1( B7-H1 ) gene and construction of the recombinant retrovirus vector and 1.929 cell line stably expressing PD-
L1 protein could contribute to further biological function research and monoclonal antibody preparation.
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i, HAR Z WAL Rk, B 5 e Sk i
AN ZR A 3k, vT BB 5 e i) G i 20k kAL AR
% HRTE N PD-1/PD-L X —iR A T B A B
5% AR [EIE 2B PD-L1 X T 20 M 47 76 W5 A AS 5] 1 2%
CTam e )0 ST X% AL 4 T AT IR AR
5%, B A17ERe T\ PD-L1( B7-H1 )4t X &K H M, If
P T B 2 30 S BE AR, 8 T U KA B AR E Kk
A\ PD-L1 %1 1929 %% K& K 41 fitd .

1 #REFE

1.1 cDNA CERSY)

N E ¢DNA SCPEN Clontech 2 @] 72 s | i 51
H: 5'- TAC TGC AGA AGA TGA GGA TAT TTG CTG
TC-3'( % Pstl £ 25 ), FUES1 4 5'-ATT GAA TTC TTA
CGT CTC CTC CAA ATG TG-3'( & EcoRI fi7 5 ).
1.2 3k K% g bk

VLR AR pMD18-T I [ TakaRa 23] ; ¥ %% 55 75
# Ak pGEZ-Term K¢ W0 /™% Bl 9 75 21 /K pHIT456 Fi
pHIT60 FH 7 [ Sefling #( 4% HL W4 , 41 1% Topl0 I 4H i
2937T FI 1929 ¥y A< I f b .
1.3 FERH]

BIFA Lipfect AMINE F1i BE 25 %) Zeocin W H in-
vitrogen /A F] ; polybren W [ Sigma 2\ Fl ; 5157 BEHT AT
A PE-PD-L1 1 H 3£ [H ebioscience 2 7 ;3 4 F R il 14 9
VIR M T, ZEHEBEN [ H 7K TaKaRa 24 ) 5 G418 FIIAE
K HAHE 5356 )W B BHEAESE S w), /i BORi Al
PR & (PCR WAtk iR & i IO 3R & 2
UEAESEO ] /AN LI FCS )W A BoM P 23528+ 5
TRIZOL Fl 1640 #5353 04 FH 2[5 GIBCO A ] ; i % 5%
HA & H MBL A .

1.4 PD-L1 RBP4kt

AN cDNA SCPE AR AR, 1 3 X 5 | 4 ik
17 PCR ¥4, SUW 40 50 pl KA A 1.5 pl cDNA
S ,5U Taq DNA A, 94°C HAE 1 4 min J5,94°C
AR 1 min,60°C B & 1 min,72°C $E{# 1 min, P 1435 4>
AR, BRJG 72°C FEAH 10 min, PCR P24 FHi 5 & b 4T
4lifk,
1.5 HmRBEmEE

PCR F*¥) 5Tl A pMDI18-T 24K , s Ak B2 25 40
P Topl0, Pk 1 BH 2 7 b , 28 55 41 i k7 it Bk . PCR Al
ity D) 4 5, 00 3 it — 25 A IE
1.6 HZH 0 S v AR i 2t

WA £ pMD18-T/PD-L1 ki fH Pstl F1 EcoRI
XURFY) 37°C,5 h, [] B XU 1) 396 2 53 7 21 A& pGEZ-
Term,37°C ,4 h, HI 5 RIW B U0 /5 09 B 09 R B, 4k i &

TR AARTA , F b T vk 5 e AR A i 2 306 A SR 7 2K
& pGEZ-Term/PD-L1 .
1.7 3l SRl 2 JORL 9 7 A2

W T L 0 SR 15 4K pGEZ-Term/PD-L1 5 W%
B B pHIT456 FI pHIT60 44 2: 1: 1A & FH G i A vk 3t
Yy 6 FLAH 50% ~60% I F i 293T i, A~ 2
PR SR VE T AT, LY 48 h E AR D
293T 4, FH ot =X 4t e SRS ) i 5 5 PR 4t 5 e B
( green fluorescent protein, GFP)FIE NGO, 117 55 Yy
o [R) ) A B G R 33 2 SRS 8 pGEZ-Term,
1.8 293T A5 T 1 i v i S 20 2 Ay Al

1929 #if LA 10°/FL4H 6 FLI, K97 2 60% ~70%
ICH R 3R 5E A 1 ml 293T 55350 7 115 L 7]
ANA polybren i 2R B 8 ng/ml, 37°CJ&4 6 h,
WN10% FCS #1640 #5372 2.5 ml/fL,48 h J5, i
S ASCAS: Bl % e 40 i v GFP 2R (Y Rk %, FH
P 200 BT LA B AR 5, B0 253 2 C pfu/ml )T
1.9 1.929 4 ifd it JER e RRS A 23k U 40 R Ak 11 7 22

i PN 2 55 75 0 A2 1 7 IR 6 fLAR Th 50% ~
60% -7 114 1929 il JFFa i e B4 3 I, 72 h 5,
W SR B, #5210 685 B K H B T 5 Zeocin 500 pg/ml
W BE (R B F B R dE 3% 2 SR, R PE B T e
TR AR W A8 W 2 36 T A0 40 A AR ROIR S A 22
MO, AREETHHE 5 d, BT s 2 R a8 R, PRI
SEREDR T EATY RIS
1.10 RT-PCR il 1929 %% A PD-L1 4fiffdrh H iy 5L A
ek

WA i AR A5 19 B 4B, A TRIZOL Jb 2 L
mRNA , #% MBI ¥ % 5 12057 &0 mRNA 33 %% 5 B eD-
NA,HUS pl cDNA Jg#bR , FHETA PD-L1 F¢ %5194
B4 PD-L1 P, W) iF 1929 H1 1929 #% pGEZ-Term 4
JHL A XoF B
111 1929 #REP4if b GFP ByfR e ik

W BLAT Zeocin Utk A BHPEZRAE , L 1.929 4 fa 4
SRR, PR 240 M A AE FITC 3K R R 1929 5 3E A
2 i v 2 £ O B R SR R i A E Rk
112 1929 %% < 20 M 53R 18 F A 2 1 A9 2 a8 A6 T

FEAREST PE-PD-L1 5 1929 %% A PD-L1 ZEH 41
J 4°C k56 R 25 min, FERBT A PE-IgG1 A [F) 24 X
W, I 1929 i 1929 % pGEZ-Term 4 MIAEXT IR, 46
A PD-L1 FE FIFEANASE i 3Rk .
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2.1 A PD-L1 Zifi IX x5 PR ) o e % 8
1 Taq DNA B4 ML IE cDNA SCRE P fgd 14
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H 1 2 K/INME 750 ~ 1000 bp 22 18] H #9 /Bt A PD-L1
A 873 bp ), H AW a— , LAERs = E, 26 A pMDIS-T
Ak, 2 PCR RISV %28 5 1 BHPE C R EA T DNA
PG5 R, T R15 5 cDNA FF 915 GenBank H i it
# A PD-L1( B7-H1 )eDNA J¥5 584 —8( K 1A ),
2.2 T S AR A A S M

FRPE 2 Fin 7 () O A AL A B A 0 R S T AR IR
pGEZ-Term/PD-L1 , i % 1) PHAE FCBE 28 PCR AL D)
JE R B R B2 1% B I8 BEEE IS FL UK o T 5N
PD-L1 JEEIR/IN—30, F U 8 21 390 7 SR 7 A 1
B E 1B,C ).

E1 APD-Ll RERBEAFHRRFESHELE
Fig.1 PCR amplification of PD-L1 and identification
of recombinant pGEZ-Term/PD-L1
A:Lanel PCR product of PD-L1; B:Lanel pGEZ-
Term Lane2 pGEZ-Term/PD-L1; C: Lanel pGEZ-Term/
PD-L1 cut with Pstl and EcoRI ( M: Marker )

2.3 FEAHAWH SRR TR GFP L I 7E 293T 4l
FF B B I 3k

A 39 S R AR pGEZ-Term/PD-L1 7£ 1 N4
B TERY B R AL L 203T 401, 15 9% 48 h J , =
2 AN ) B 2 306 % i 1 AR P GFP i R TR 1Y
Tk N 27% oA (B 3:A1-3), 85 F ] WL o r=ag 41
MO AE RS 22, D AN AR R BT o
2.4 JERYLL SRR TR ORI AY 1929 AL GFP 43
D] ) i s} 23k

1.929 241 it H 75 A7 8 B A00RE (1) 293T 4 B 35 5% 13
YL 6 h, AMINHT LR SR R AR SE 1 95 48 h I, LA 1929 4
i Sy o) L KG JBG e 1.920 4 il b GFP 63k R nl 1k
26% FiA7 (1l 3:B1-3 ), 3R B ¥ b 8 i 0 00 1 Ml
% AR T e fR e R IA MR S8 T LASZ 1) .
2.5 Zeocin FLYEANMEAR T GFP i 3k F A Fa e 2k

% Zeocin Ui 6 RO PT 25 P 1929 %5 L K 40 i, L)
1.929 il it BE, 3 A ARG I e v GFP 2 45 3%
R k. 1929 # pGEZ-Term F%% pGEZ-Term/PD-
L1 9 P Fp 55 56 DR 40 GFP K38 R 1T /1K 99. 9%
([ 3:C1-3), 5anahreiteae—k.

2 L1929 ¥ A PD-L1 iR R E
Fig. 2 The construction procedure of
transgenetic 1.929 cell

2.6 RT-PCR I AMEHE ] mRNA A% 5%

JH TRIZOL &7 & 42 1.929 % PD-L1 3 [K it 41 ifd
S mRNA, 28 RT-PCR 00 H A9 3L PR i 4% 58, 3 1929
F1 1929 % pGEZ-Term #H il /EXT i, 25 5% IR, 1929
BN PD-L1 40 rh AT K2 873 bp 247 B9 By 14, 1
P2 [ o) R B8 TR S 4l 7 A R T R I ALY
AMIE N PD-L1 2 R 2 245 31 1.929 4 Jifg 3 K 240 v - g
AR ey b R4 2 S) AH I 1) mRNAC 51 4 )
2.7 A\ PD-LI & F17E 1.929 4 g i 26 1 A0 F2 ik

J BRI PE-PD-L1 5 1929 % A PD-L1 4Hffi 2
W7 A 1929 F1 1929 %% pGEZ-Term 2 il 4 %if &, 7E
PE S R 0 40 B A5 0 1% B0, It 20 AR ASCAS I ek s
1929 % A PD-L1 40 B FHPE R 99. 7% , i 1929
1929 % pGEZ-Term 4fiJfu 34 R B4, T2 B, A PD-L1
FEPUR B A% A S 1929 4 b, i HAE6S 1 T 1 22 38 7F
1.929 #H A IS FE T o 12 5% 5 DR 400 Ak I B 12 O 0 % %
RN, PD-L1 B FI7E 1929 20 i A5 2 i K SR B 2 1)
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B3 GFPREEFETE 293T MAF0 1929 HAEHAIRIE
Fig. 3 GFP report gene expression in 293T cell line and 1.929 cell line
A1-3: GFP report gene instant expression in 293T cell line, Al: 293T cell; A2: pGEZ-Term/293T cell; A3: pGEZ-Term/PD-L1/293T cell;
B1-3: GFP report gene instant expression in 1929 cell line, Bl: 1929 cell; B2: pGEZ-Term/ 1929 cell; B3: pGEZ-Term/PD-L1/ 1929 cell;
C1-3: GFP report gene stable expression in 1929 cell line, C1: 1929 cell; C2: pGEZ-Term/ 1929 cell; C3: pGEZ-Term/PD-L1/ 1929 cell

k(A5 ).
34 it

LR AE G e VR TRV Ok Az B
KW W E, OB T4 . PD-1 2Lk
G I s - 3R 7R A I — I A2 Ak it S
H & PD-L1( B7-H1 )F1 PD-12( B7-DC )AH H.AEH, 4
il T, B 4R A A B T Ak A, DA B 1k 2o JBE 1 S i
PR B G2 PR 06 1 R A A R T e R RILAA 1) f s
AR WG IR FIAE PD-1 WA ECAEL DR Y & B, %R
FEAEGIZE R 4 v )/ T WL BIF 5 2 AT — A4S 38 19 By

B4 RT-PCR 2EHERMM Bt. T,B 4 A PD-1 2 {422 I8 15 5 5 S8
Fig. 4 Identification of transgenetic 1.929 cell line by RT-PCR - e
IL-2,1L4,IL-10,4-IFN, GM-CSF %4 kB
Lane 1: 1929 cell; Lane 2: pGEZ-Term/1929 cell; . : Z N, G #Eﬂ’é :?%L B
Lane3: pGEZ-Term/PD-L1/1929 cell; M: Marker AL, A TS AR AR A T H AT SR W B PD-

LI 7R 0 bz 3k, an s il e LR | oIk
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5 A PD-L1 7 1929 MM P2 EFRix
Fig.5 Identification of 1.929 cell line expressing
PD-L1 stably by mAb PE-PD-L1
Al: Mouse PE-IgG1/1929 cell; A2: PE-PD-L1/1.929 cell;
B1: Mouse PE-IgG1/pGEZ-Term/1929 cell; B2: PE-PD-L1/
pGEZ-Term/1929 cell; C1: Mouse PE-IgG1/pGEZ-Term/PD-
L1/1929 cell; C2: PE-PD-L1/pGEZ-Term /PD-L1/1.929 cell

2S5l PD-L1 & F PR, i fe gt T 40
BOTET, AT fil 5 3 L 5 40 0 A S 2 0k o HIL ) %% D) A
S0 BHE PD-1/PD-L1 4 AH B AE FH A 52 R 45 S5 1 i
FAYTIRAETEA S Ir = . I E— B PD-
L1 7£ PD-1/PD-L i /EH] , FeAi T i PCR A7k
BCE VERE TP, 6 PD-L1 KL PR E 4 A0 5 SR
REERAA, 7R A BN B2k AR A DR B T, 48 450 268 200 410 2% 1l
FUAT Y BE 7 0 95 2 0K , 208 1T FH 99 7 iEk e A H Y
AN, TR RA E Rk bk, A0SR A AN T bR
Oy B AR, R v L R R bR 4N i, AT A5 PD-L1
SEPRFE I 40 M rh B D RE . Rk 13 o R T R AR
4 Tl 1, ] LR s R 22 R e, A B T 4R v R R
R TPl B A S G AN S R i O 7
TR , 607 200 A v A 2 AT 4B B i i ke, P
YL H A . 20 iz e L RS 1R
BT, pGEZ-Term W IR FEBAR P BEEA Zeocin HitE
FRICHEH , MO SR 06 11 GFP fi i FE I, % T 4%
5 PR 40 A LA U (9 0 e VR FH , R KA 8 T ST O 40 i

FIBAPESR . A58 45 S 2 B, Ui 16 BH 1 32 1] 38 100%
FHEA SR AR I 3 PD-L1 H A9 175 1929 41 il 3¢
[ Fa 5E ek, Wl TS 4% PD-L1 4> TS BERE ST, ]
B 1929 21 ifg 2 BRIV I 1, ok /0N SRR A A IR 1) H 92 D
PR, AT LR R 35 B TR 1929 % A\ PD-L1 4
VER G2 U8, G sig /I BRI 45 LN PD-L1 B s BE T A4
S, PD-L1C B7-H1 ) g fih X 4> K 56 PR Y a2 v [ 36
BESRIR RE BRAAR MR E AR KN PD-L1 28 (1 40 i
B ST AR FE DR () — 2 A9 B T KA Y 3 A
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