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A 4w e

AP T #k & Ji (cytotoxic T lymphocyte, CTL) # AP 9E sh 4k 69 % @, B ELISA 23640 Ad35-anti-PD-1 & 293 2

Ja o PD-1 34k 89 ik 850

| Protein G # A= EAT ik 440 PD-1 34k B iR 4h 45 £ At &L PD-1 3R [T PD-1

12 5@ %0y CTL X5 Bam st o T, 27 Ry M & TR 5B R Ad35-anti-PD-1, 3 A A 1X 10 pfu/

mL; ELISA $285#m f£ 72 h 293 g L& F PD-1 itk ey Rk &

#5 /& 600 ng/mlL; Westernblotting 52 348 PD-1

FAK 6L 4 SE A 09 4k (50 kD) A 3244 (25 kD) ; ELISA 5234 M Ak 100 mL 28 i 3% P43 8] 1 mL 3R /£ 40 pg/mlL
# PD-1 Fu 4k s 2545 236488 CTL 25 A PD-1 ARG R F X4 AT B Mt se h B 5 3870%,
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B FRIR TG T 400 B 40, AR %4 T 40
Jif BB A B AR SR Al R T 4 A
Fik PD-1L HBEHE 5 7T #ik PD-19, PD-1 LUK
FARITE AHAAAEAR N T A0S Ja . 4l
MU B PD-1 £3E A 7E 24 h Z Nk E], PD-1 5
HFRZS A 5, JUAS /N Z 089 80 1T 7 A= 0
PD-1 4 T A& 4k i) = & A e ol LAl T
ARG, BEAR T A0 b s sh g™ . X fe A
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14 B 20 J 7 75 AR IR AP SIS PR 5T T 9k PD-1 Hn A
BHWT PD-1 {555 19 CTL %45 b3 4t i 6 77 1 A2 4k
S PD-1 Hipifii B CTL #6478 ACT 41l PR v
RS,
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L1 SEEebbph5 U

S ] KOD iy B Toyobo 23], BRI N D)
fiEg B NEB 2 7], DNA % i Solutionl g H
Takara 2 #@l; i B anti-PD-1VH, anti-PD-1VL,
pCB218,pPE3-F35  FAH k75 Ad35-TP53 ¥4
TR EE s Ecoli DH5a I A 'E 21 L BE 293 2
T PR A0 AR HepG2 ., Huh7 2y i A 5256 58 (R A% 5
IgG4-Fc T [ H Sino Biological Al ; LA IgG
B HRP-FBTA 1gG BHT BTN 1gGA(H+ L)
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ZPi HRP-IL 41 1eGL bt A TP53 24131
H Abcam; Protein G #WiE+:0M H GE A #] ; CCK-8
YA HEGAT & B Rk 2E A /). SER TR 5 1
By B A A F A

219 1.5 -CGGAATTCGCCACCATGGAAG
CCCCAGCTCAGCTTCTCTTCCTCCTGC-3';

2149 2.5 -CAAAGTCTGTTTAACAGGAGC
TCGCCTTTTACGTTTACCCAGAGACAGGGA
G-3';

2147 3.5 -CGACGTCTCCCGCCAACTTGAG
AAGGTCAAAATTCAAAGTCTGTTTAACAGG -3';

21#1 4.5'-CGGGATCCGGGCCCAGGGTTGG
ACTCGACGTCTCCCGCCAACTTG-3';

2197 5.5 -CGGGATCCATGGAAGCCCCAGC
TCAGCTTCTCTTCC-3';

219 6:5'-ACGCGTCGACTTATCAACACTC
TCCCCTGTTGAAGC-3';

21 7.5 -CTGGCCAATACCAACCTTA-3';

214 8:5'-ATATGAGCTCACAATGCTTC -3',
L2 Rk
1.2.1 Jok pCB218-anti-PD-1 [ 5 & %4

¥ PD-1 HriREEE R B A AR Yl he
1) AR I (Furin) / BB 5 2A ZHK—F/
2A TS DL anti-PD-1VH AR, 5149 1 Fil5|
Yy 2 J51 i1 PCR; LIS —IK PCR ;=4 A .
1% 1 G149 3 k51 riksT PCR; FELLSE — Ik PCR
PB4 1 51 4 5 iEfT PCR, &
s PD-1 iR E 4% 3L R B anti-PD-1VH fil F/
2A PEATREE . ERUFSIA EcoR1 fil Bam HY B i
o Phant-PD-1VL WEAR. 514 5 F5149 6 A5l
Yk 15 PCR, #E anti-PD-1VL S L T liE 5| 4
BamHI Fl Sall OIS . SRIGH LR IRA5 i Fdik
FEREE SR i BV 7 A B R34 pCB218 (AR5 E0
BRI 4D 4 A pCB218-anti-PD-1, H4 i 1]
IEH ) P IR AR R IE R 2 Rl AT I Y
L.2.2 EAMKNTE Ad35-anti-PD-1 # 8  %E 9

1 K #lifk

¥ 293 A fade 1 X 10° /L4 6 FLAR, Ff K 5
90 % ~95 Y014 2RI, UKL pCB218-anti-PD-1 Al
IRk pPE3-F35 i Lipofectamine2000 %% Yy
ALY TR R AL . SRR EE IR B PCR J
LTS . B 7T Ry 8 HEATEF R4S L FH
PERCRN pXCL; HS 19 1 F15 19 4 XA T 2A 1
HEEHATEE  FAYEBOR S pCB218-anti-PD-1; ] 5|

Y5 Mgl 6 %t aEoF AT 4 . B P Bk Ol
pCB218-anti-PD-1, %7 1E 1 1Y JC B B (BB 5 1R
) Ad35-anti-PD-1 5 8 ve FETE 293 41 i 47
K 3, 1 CsClBSJEE B0 ik gl Ak I H 500 444
R SR R B s (TCIDs, 20) MR E
1.2.3 PD-1 ik RAFs e

1X10° /4L 293 2 B dil 24 LA, FRA K =
80T A, FELIE FR WL, F AL 1 mL B & 11y
DMEM 553529, I A MOI {E°4 10 1 Ad35-anti-
PD-1 %538, &% 1.5 h 5, BfL#bm 50 pL FBS,
37°C 5% CO, BB TR P ARSERT R, 72 h JF IS4
M B . ELISA £ PD-1 ik &, Westernblot-
ting K I F G AR BE Y 4> F i . ] ELISA X3tk
OVE UG 5 R BTN TeG Hbi il HRP-FT A
IgG FRAT, R i o TgG4-Fe 85 1, BB B2k BE TR R
PR 10 15 #5 B, Westernblotting B —PL N St
A 1gG4(H+L) 241, —Hih HRP-ILFEHREHT.
1.2.4 PD-1 Hifkmysifl

BRI Tk R 1. 2. 3,7E 175 em® AU S5 57
HPPEAT; 72 h YN AE 3. 12 000 r/min &0 5
min, YR EIFEOTH 0. 22 pm SRS U8 D) 500 pl/
30 mL A ELZRAE B3RS 0. 1 M NaOH ¥ , 31
PD-1 $ifk 5 Protein G 454 14 1E pH. S8 5 1d Pro-
tein G #2541 (Protein G Fi2E A 56 H 10 5 AR FR K
PBS F1if) 5 10 £5 4B 1 PBS Y it 5. A 20 mL
pH2. 5 1 glycine HCI & i (T8 43 FH 10 A% (R B
PBS i, 20601 CBARAE) s DRIBLIS 19 PD-1 $ifAk
W 24 30 Kda Amicon MLtra-15 Centrifpgal Filter
Devices ¥4, 1 ml PBS 5 &, % H B 52 5 4L ks
B AL ELISA MIHKREE
1.2.5 28 TP53 HLJR Ay DC #1 TP53 45 /Y

CTL my¥s5%

5 TP53 Hi 5 Ay DC 1l TP5 4¢3 CTL
H AR S 2 TAE N 18555 .
1.2.6  PD-1{55BHWMY CTL XMy anitarias 240

Z: M CCKS 21 i 155050 & U6 5 21 744
A PD-1 $itdk iy CTL FAN PD-1 ik iy
CTL Xf TP53 Ak - 4 i bk HepG2, Huh7 2%
PR ARk . A 55 5% 1 b e 240 L 4R 500 ) 5 A
MR EE S 12X 10°/mL, #% 1X10* /L4# 96 fL
M s #5320 CTL DALy 10 = 1 A1 1+ 1 it
WEAHCL EgfE 11 CTL Il - CTL A 48
s IV :PD-1 Hidk + CTL A+ Mg g i) . HAp 55 IV 4
JIA 50 pL 2lifb iy PD-1 Uik GREE Ny 40pg/mL)
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Fl DMEM A LR FURN 2 200 pLs B4 3 A4
SAL, 37T C NI FRAE S IR 12 hs B AL CCK8 %
W 20 pL, AR SR SR 1 hs ffbR{X L 450 nm 4k
LS i /i ) B N/ W = P N VT
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AL I G — CICEANIOEIE — S0 AR
FLARERE

2SR5

2.1 PD-1 Huikabithys 28l

e 1 R FESUR R B BE AR EE Z A DL F/
2A TR R F/2A RTLLKE 1R 3 B 5 U1
REPE B 2RI A4 3635 PD-1 LM i 555 At .

B 1 E4] PD-1 kst R
2.2 pCB218-anti-PD-1 [ifft] % 5
EcoRI 1 Sall XY i Be KN R 2 200 bp

F1 4 500 bp; EcoR1 Fl BamHT MY i B K /N K
1500 bp #5200 bp; BamHI F1 Sall A A Bk
/NZSR 700 bp A1 6 000 bp, 3 ALEFIIZE R S5HES
EARAT, Wil 2 Fios .

M:GeneRpLer DNA Ladder Mix; 1: EcoRI fl Sall ALY ;
2:EcoRI Fl BamHI WY ; 3: BamHI 1 Sall XEH]
K2 Bk B4

2.3 Ad35-anti-PD-1 58 PCR %5

HA 515 Ad35-anti-PD-1 J B¢ BE 4 4>,
PCR #4747 (B 3). PCR 53R R, 1-4 5 5ifE
AW B DA ESEE s R BIRATIRS T 4 4>
A H R R B B SR .

M:GeneRuLer DNA Ladder Mix; P BHH:XT R s N FHPEXTEE
1.2.3.4:Ad35-anti-PD-1 {14 4 MR EEHEE .
® 3 Ad35-anti-PD-1 1) PCR %5

2.4 PD-1HifkikaE

HAEkEL 72 h MIE Ad35-anti-PD-1 i 1~4 5
JREEIRBE R PD-1 Hrik ik, BRI 3 59 5 [l BE
35 B 2 e T B s (P<<0. 05), A&l 4 (a)
JRi7R s SREIAE T 3 S B MBEAE 0~96 h 1) PD-1
PrikFRiha, KIAE 72 h ik o 2w T A A [a)
F5.(P<C0. 05) .24 600 ng/mL, W& 4(b) iR, #ik
B3 S se b R i SRR PUIAR L AR 72 h A4
HHTHURgfL .
2.5 PD-14ifksr+i

ffiE PD-1 ik F ik & )5, ] Westernblot-
ting SEIG Y E PD-1 $7 04 51 55 AR 4 76 H0 Uk 5 BEIE
AL, SEURSs SRR Y B BN B Ad35-

anti-PD-1 263k PD-1 $piAFHE (50 kD) FIE4HE (25
kD) 1R/ IS FUHARSE - Gl 5 s
2.6 PD-1 HLR LIRS S FE

2 R W G SL IR R 28 Protein G 2EFIZ
Mrikaifb iy PD-1 Bk, B7m A 4l 3 il 6
7% . ELISA SZEGIFR M 100 mL 4 I 3E h4lifk
H 1 mL WBETE 40 pg/mL 1) PD-1 Hipik,
2.7 PD-1{ZSFAM TP53 R34k CTL %f TP53

BHE 4 96 200 Bk R AR S0 % 4

& - 24 PD-1 HTiRBHET TP53 FER Pk
CTL 5 TP53 FHE A -9 4 k. HepG2 A1 Huh?
Z [alf PD-1 {5 5@ # . UEB T PD-1 15 59 SHLIKT )
CTL 5 e A0 itk i g ) B 258 T PD-1 {55k
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PERHBIAY CTL(P<C0. 05), W] T 2EH WM E4H :‘_’-g‘_’ [ .
: . a9 4 U U [
B TE Ad35-anti-PD-1 A1) PD-1 FL{AREAR 4 H 70.00 |
Wi CTL MBI AF 7 B s 6000 |
$OS0.00 ¢
# 40001
ke # 30.00 ¢
~ 00t L
3 20.00
- 00F 10.00 :
2 400 000 101 ' 1 I
B 300r " LT :
B 2000 T, () CTLAS lepG28 547
100r B2 7 oCILHIepG2. @ PR-1ADCTLAHepG2
b 2 3 p 000 [
A FHRAL 60.00 | ’ i
{a) 44 EITE T2 hPD- 1 TRA R '
700+ 5000 |
"
3 600+ 5% 4000 |
E soof 3000 |
& 400t
W s00] 2000 |
¥ 200} 10.00
1007 2o 0.00 IHIH
0 L bezd | vl o ke 10:1 I
0 24 48 72 Y6 FT
i RS BT h (b) CTLA luh 7T 545

(b} 3 R TR IRBEAED ~ 96 h PD- I IhAGAE
K4 293 4 B PD-1Huik & by

M:PageRpler Prestained Protein Ladder;
S:293 ZHMd 13 PD-1 Hifdk
K5 PD-1HuisE FegEmy R/

M: PageRpLer Prestained Protein Ladder;
S: Protein G 4fifb)5 1) PD-1 fip{k
Bl 6 a5 PD-1 fifk ik s

o TL—11luh7, o -1 AP U +AHun 7

B 7 PD-1{55 I TP53 FeRphiy CTL X
TP53 FHM: Y 9 40 B i A 21 54
* P<C0. 05, 5 AN PD-1 Hidk iy
XPHRLA RS E TR

3 & it

AT IR PD-1 RS 4L 7 K 15 3
& Ad35-anti-PD-1, 2351 PD-1 HUIRTEBERL LIk
FUEBE MR HE PR L 5 UM AH 77 . JLU R 207
600 ng/mL. #RJ5 AN 135 2lifl 2l AR Y
PD-1 fif&EW] T PD-1 {5 S BHWTS 19 CTL A A5AF
AN AT RE ) I o

ARWFFETEI T N PD-1 Bt A 3238 2R A4 114 4 2 )
FIkH PD-1 fTiR S E 5 CTL 2% 473 - 20 20
RERYTR 5280 . ) Ad35-anti-PD-1 &3¢ T 41 e, i
T #4fjfari PD-1 fifA, Bl CTL 5 DC,CTL 5 fif
AN Z Y PD-1 55, el s CTL i 4840y
EIgEE & Ve 2 i
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Research on Construction of Expression Vector of
PD-1 Antibody and Its Function

TAO Lei', LI Jiang® » ZHU Hai-li* » QIAN Qi-jun'"
(1. Xinyuan Institute of Medicine and Biotechnology, School of Life Science, Zhejiang Sci-Tech
University, Hangzhou 310018, China; 2. Laboratory of Viral and Gene Therapy, Eastern
Hepatobiliary Surgical Hospital, Second Military Medical University, Shanghai 200438, China)

Abstract: This research explores the influence of PD-1 antibody on antitumor function of cytotoxic T
lymphocyte (CTL) by establishing recombinant adenovirus expression vector Ad35-anti-PD-1 containing
PD-1 antibody gene; tests the expression quantity of PD-1 antibody expressed from Ad35-anti-PD-1 in 293
cell through ELISA experiment, purifies PD-1 antibody with Protein G affinity chromatography, studies
the change of ability of PD-1 antibody blocking CTL in PD-1 signal path from killing hepatoma carcinoma
cell through killing experiment in vitro and successfully constructs recombinant adenovirus carrier Ad35-
anti-PD-1 with a valence of 1X10" pfu/ml. ELISA experiment tests that the expression quantity of PD-1
antibody in 293 cell supernatant is about 600 ng/mL at 72 h. Westernblotting experiment proves that PD-
1 antibody contains correct heavy chain (50 kD) and light chain (25 kD). ELISA experiment tests that
ImL PD-1 antibody with a concentration of 40 pg/mL can be obtained from 100 mL cell supernatant. Kill-
ing experiment in vitro proves that the ability of CTL in killing hepatoma carcinoma cell in an environment
with PD-1 antibody is greatly improved.

Key words; CTL; PD-1 antibody; antitumor; immune cell therapy; immunosuppression
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