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Abstract

Objective: To construct a eukaryotic expression vector containing human EGFP-tagged human
programmed death receptor (hPD-1), which lays a foundation for subsequent gene transfer expe-
riments. Methods: The hPD-1 gene coding frame was amplified by PCR. The PD-1 and pEGFP-N1
plasmids were digested and ligated, and the recombinant vector pEGFP-N1-PD-1 was constructed.
The recombinant plasmid was digested and sequenced for identifying. The recombinant plasmid
was transfected into HEK293T cells, and the protein was extracted for Western blot analysis. Re-
sults: The recombinant eukaryotic expression vector pEGFP-N1-PD-1 was analyzed by restriction
endonuclease. The bands after double digestion were consistent with the theoretical values. No
nucleotide variation was observed in the sequencing results. The total protein of the transfected
cells was extracted. Western blot can detect the target band. Conclusion: The eukaryotic expres-
sion vector pEGFP-N1-PD-1 was successfully constructed and expressed in 293T cells, which laid a
foundation for the subsequent study of the function of PD-1 gene.
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HE

HH: HESEGFPIREN ANEF LT Z4E(PD-1) N EZRERE, NEEEFNEB LB e M.
Jr¥: PCRY BhPD-1EF4mIDHE, K PD-1MpEGFP-N1F M XU B V) J5 BT B, WEEHAS A
pEGFP-N1-PD-1, FSVIEHAFRHAMFLEE, BWRGHEL A% YHEK293 T4, HIRNEHH#
fTWestern blotf&ill. 558 . BEHEMREEApEGFP-N1-PD-12 R H1%: N VIEES T, B2 )5 K%
WSEBEMR, WFERRUMERR, RS540 1 8 & Q31T Western blota] BU il 2] B 47
&, &0 IIME T pEGFP-N1-PD-1EERER M, FERBE293TAMRF IEERIE, NELEH
FUPD-1Z:H 1 Th RE B e 2ot
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PD1, EHF K., EGFP, Western Blot, %t
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1. 5]

1992 4, PD-1 524A&3E K (programmed cell death 1 receptor gene)fEFE 7 PE I T/ T 40 A 425598 R Hl i
M1 XN Pded-/-FRABARE) B 5 %)% R 467~ 1 PD-1 BA H B O D)68[2] [3]. 1E 2000
EAT2001 4R, Y55EMSE] T PD-1 IR, MIMIEERMF PD-1 R HECARI D Re 7 S 1K 2 ik [4] [5)
(61171

PD-1 /& CD28 FIEII & 288 MR LR [ BB 1, — M sk E A (g8 FRgs sk, —
ALY 20 NEIEBRIRIE, — DNEEREGEFIIRAT— N2 95 ANFRIEM M Py 45 ISR R, & 288 NEIERR IEE
JEEH. PD-1 H&A RBEZAARARRINEIMER P ATIM), A —ANEREIRFETT KIEF(ITSM) [8].

PD-1 FEFRIA TR T 4000, B 4000, HAARAGYHM . SRA% 4 i DA K ) 78 Jo T 40 B [9]. PD-L1
PD-L2 7& PD1 [ECAR, J2 %% e B s 22 i) v 48 . fEDhRe b, PD-1 JZ HPC 4k PD-L1 1 PD-L2
FEILINFEIMEAS S, W T ARGk, i S2 MR e B 2 2 A (P45 o AR PR A B R ) S o
B, BRSSP ( SORORE R AR R R, R R BRI A2 . i S AIZERR T 4P A2 0 7
PD-1, H7EEE M40 A ECR PD-L1 nTFR$I0N T 40 S8 ORG24 60 52 S e T I A B 4558

HHT, T PD-1 752 Fh MR 40 i 5 1 s B 40k, #8) PD1/PD-L1 S5 FEHUIR R LM I K C N

ik

AT hPD-1 FE R [ FAZ R IE H AR, KBS EGFP frid 777k, I HAE HEK293T 41
FRERIE

2. RIS
2.1, FERH TR

pEGX-4T-1-hPD1 Jii#i . pEGFP-N1 Jii ¥r FH AR 5256 55 ORAF o JoRE A B0 &0 B2 [F1a055) &0 08 H NucleoSpin
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N BREE N DIBERD T4 FEREREIA F EEM /A 7. Q5 High-Fidelity 2X Master Mix I [1 NEB A& K[
FFE TOP10 /B2 A G AR ARPIAE R W A B2 A ] . 2 x Taq PCR A& H RARA 7. DNA Marker
W H A AF, MR E =4k, 516 RS NP B A AR ARG BRA & 58 .

2.2. 54igit

RGN PD-1 ZF 751, N H Snapgene B AF 1T E&E 51,
PD1-F:5’-GCGAATTCATGCAGATCCCACAGGCG-3’f
PDI-R:5’-ATCCGCGGCAGGGGCCAAGAGCAGT-3" (FXIZ A EcoR 1 Fl Sac 11 BT £, 421K 864 bp).

2.3. A PD-1 ERARYY 1

DL pEGX-4T-1-PD1 Jii ki NAEAR , LA PD1 519094 PD-1 3K 1 BE, PCR K Bi2kfF: 98°C TiAE 1 30 s,
98°CAZPE 10s, 60°CIBK 15s, 72°CHEMH 30s, 35 MG, 72°CHEM 2 min, /5 4 CIRIF, PCR “YI4
15 B B B 5 P K 5 AT VDM [mT AL
2.4. HZFIEHF pEGFP-N1-PD-1 B3

FH EcoR 1.Sac I1 43 4 A [ 75 21y PD1  BUHI pEGFP-N FURLIEAT MU U , B V) S A % 25 pl:
PD1 6.5 pl/pEGFP-N1 2 pl. EcoR 10.5ul. Sac I10.5 pl. 10 x buffer 2.5 pl. 2585 F/KAMINE] 25 plo RN
. 37°C, 30 min, HUIRHERER HRIKE B, MR R 15 ul, B SN 7 BURRIEE Y 1:5 (3if4k 2
ul) 10X BRBERZZ M 1.5 pl. T4-DNA ligase 1 uly EBFRAMIE] 15 wly NZAT: 16 CIERIIRH

2.5. BEZFIEH &k pEGFP-N1-PD-1 FI¥E

10 pl W EE =il #Osik i N B TOP10 RS2 3400, WA T& RE LB [mfkki 7% |k, 37°C
RIETE, PREIVER TR, EAT PCR BHPESERERIN, BEJS, $EEUTOR AT X D) A P 50 00E .

2.6. EHRRIKEZRIEEE

e B e TR ) JFORL i itk 293T AR P, RIAE/D 24 hE, UEIMER, B4 PBS Mk 2
U, NN RIPA 2T 0K A1 40, 4°C. 12,000 rpm B0 10 min, WEEE A EEWREH, Hls s
FIMREE, A FRES I 4 R FU EAEZE PP, 100°C 2 5 min AR AFEM . £ 10% SDS-PAGE
HLPK 73 25 J5 E4T western blot SE5G, 81 GFP HUAK I 7ESH ML R iZ b R O, A, Ay =
B-actin FIFRIEK-FAEAFEAR TR,

3. 458
3.1. BRRE PD1 BYZKEN

PCR 13 3|1 PD1 B, £ 1%BEIabE st mukkrill, SHHR/N—%, PDI1 4 864 bp, WK 1. ¥
H 1) Bt A7 DIR [RI S T 24k

3.2. PD1 Ml pEGFP-N1 W EgH14E R

PDIPCR [B[I F Be Al pEGFP-N1 JiikiZ: Sac IT F1 EcoR T XUEFYI 5, 43l AT W, 864 bp A1 4700 bp K /)
afr, W 2, KBTI WS IR Al SR T4 DNA SRR EAT E 4 R N

3.3. PHIE5EfE PCR MFNEI L ELE R
B BOERT A R T A K RS, B PCR ¥ 18 57440 PD1 #£[H, B PCR 45 R4
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1% AL VKA I, 4n sl 3 B, BEALPREUET 6 /> P o B w] LUK I 21 864 bp K/MHIZ%

(iR ]

B 1~4 5 BORLEEAT AU DV SGAE, Wil 4 o, wTRAE FIME 864 bp AbA H A& HHIL, HIDIEY]
pEGFP-N1-PD-1 B Fikifg @y, BEfE, FRA T %€ i (s FUORDE I T, R ILTCHE DRI R AR,

pEGFP-N1-PD-1 20 JFU ki i 2«
3.4. EERAEEZERATHREEESER

9 7 pEGFP-N1-PD-1 H 20 Jio ki (1) 40 i 2 25 VA 3808 | EGFP-PD-1 B G 8, 2% R/ S T
MIFE, REGGAXTIRAN TSN . SLab st RERW, ZE Akl DUE EAZ AN R P erf ik, LA 5.

Ml 1 2 3 4 5 6 7 8

2000 bp

1000 bp
750 bp

500 bp

250 bp
M1: Trans2K® DNA Marker; 1~8: PD1 PCR F B
Figure 1. Target fragment PCR amplification results
1. BRYFER PCR # 45 R

1 2 3 M1 4 5 6 M2

8000 bp
- G s 5000 bp

1000 bp
750 bp

M1: Trans2K® DNA Marker; M2: Trans 2K® Plus I DNA Marker; 1~3: X
EEU)JE 1) PD1. 4~6: SUEEY) G IO,

Figure 2. Double enzyme digestion electrophoresis results of vector and target fragment

B 2. #AMB R R B NE IR KSR

M2 1 2 3 4 5 6

-

1000 bp B
750bp B

[e—

- e e Gy —

M2: Trans 2K® Plus Il DNA Marker; 1~6: A7 PCR 45

Figure 3. Detection of recombinant vector positive clone PCR

3. EHEFAPAMETE PCR &30
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8000 bp
5000 bp

1000 bp
750 bp

1~4: WEGFY) G B4R ; M2: Trans 2K® Plus Il DNA
Marker

Figure 4. Results of double enzyme digestion of recombinant plasmid

[E 4. EHRANEBYIIIELE R

293T cell line

EGFP-PD-1 | " e

P-actin | W WS e e

pEGFP-N1-PD-1 + - + -
+: #:YeT pEGFP-N1-PD-1 MUBAVELIRL; - JoREE
Y TR I X R AL

Figure 5. Detection of EGFP-PD-1 protein expression in 293 T cell line by Western blot
[ 5. Western blot &3 293T 4 &+ EGFP-PD-1 &R MFRIE

4. Vg

PDI1 1 PDI KJfidfk PD-L1. PD-L2, j& B7 FKM4NIRTE 1 BB A, 1E R —Fh i 21 Gz i
9yF, RIXIEMIEAMLRE R PD-L1, 5 T 4RI PD1 454, FHRMIREETME T 4iMiEtt, s T
YA, BELIT S S, R 4 e A S e B (117 [12]. 1 PD1/PD-L1 [ 254241 %t PD1/PD-L1 [
PUiRE A, PHBNX —I@EK, WFEORNREL S, (13 T 40MnT LAk SR A% bR 4 i .

AR, £% PD1/PD-L1 H 5 b B 40 A4 51 e 259076 E /I 4 e R 2 €0, 38988 45 SR JioRg v o7 wh 38 X
19 TP HIT AL, OBl S B AR B g, Hp R FLRE . e AR THAE MR . AR
T WK ARG R LA BB BB R b ER S X O R R, S N T 40 R AR 1A AR R RS R TR
J5[13] [14]. Koh %& N&KHL PD1 HIRIE/K- 52 MURVE MR EE N A RIS AL, K PD1 X
IR K AT B R AR AR AR [15]

Az iEId v E N PD1 FERI ) gmAY X, HAH B HAZ R pEGFP-N1 H1, RDIIWTE 293T 4 fifd w52
Fgx e, I HIBIT Western blot ArMIESEHAfAH K&, Ndk— B0 PD1 MIhResae 7 2.

HEEmE
R R A R SRR E B AR SEIG =BT 4 % 2018A0202-405-07 .
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