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Construction of pET30a-CTLA-41gV-EgG1Y162-2(4) recombinant plasmid, purificationand identification
of its expressed product

LI Yan-min, ZHAO Shang-qi, MA Xi-zhi, ZHENG Jia, GONG Qiao-qgiao, DING Jian-bing, ZHOU

Xiao-tao (The Department of Immunology sBasic Medical College , Xinjiang Medical University ,Urumqi 830011,
China) ™™

Objective To construct pET30a-CTLA-41gV-EgG1Y162-2(4) prokaryotic expression plasmid and purify
the recombinant protein CTLA-41gV-EgG1Y162-2 (4) after induced expression, and to preliminatively identify the
immunological characteristics of recombinant protein CTLA-4IgV-EgG1Y162-2(4) and predict its spatial structure.

Methods The recombinant plasmid pET30a-CTLA-41gV-EgG1Y162-2 (4) was constructed by DNA recombination
technology,and the correctly sequenced plasmid was transformed into E. coli BL21(DE) strain. The recombinant proteins
were induced by IPTG with different concentrations at different induction times and temperature. The bacterial solution
was crushed by ultrasound,and the expression of protein in supernatant and precipitation was analyzed by SDS-PAGE.
The protein was purified by nickel column affinity chromatography and identified by Western blot. The spatial structure
of CTLA-41gV-EgG1Y162-2 (4) was predicted using SOPMA and I-TASSER online database by bioinformatics
techniques. Results The recombinant plasmid pET30a-CTLA-4IgV-EgG1Y162-2(4) with the length of 6666bp was
successfully constructed, which was transformed into E. coli BL21(DE) and induced to express the recombinant protein
CTLA-41gV-EgG1Y162-2(4) with the relative molecular weight of 53 X 10°. SDS-PAGE results showed that the
expression of CTLA-41gV-EgG1Y162-2(4) recombinant protein was higher in the supernatant at 37 °C for 4 h at the
IPTG concentration of 0. 7 mmol/L. The concentration and purity of protein eluted by 20 mmol/L imidazole in nickel
column chromatography were higher. Western blot analysis showed that the recombinant protein CTLA-41gV-

EgG1Y162-2(4) could be recognized by the corresponding antibody,and the reaction band was located at 53X 10° , which
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was consistent with the expectation. Bioinformatics online software results showed that each protein in CTLA-4IgV-

EgG1Y162-2(4) could fold normally without affecting the dominant epitope.

Conclusion  The recombinant protein

CTLA-41gV-EgG1Y162-2(4) was successfully obtained by prokaryotic expression, and the three-dimensional structure

model of the protein was predicted, which provided an important experimental basis for the development of recombinant

vaccine against Echinococcus granulosus.
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CTLA-41gV-EgG1Y162-2(4) %5 A K g 35 7 0 Ik 52 75
YA, PRI e R 7 T & A 30 pg/ml RIBE R 1
LB AR g3 37 °C.220 r/min 3K B 5%, B &
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Fig. 1 Identification and sequence alignment of recombinant
plasmid pET30a-CTLA-41gV-EgG1Y162-2(4)

Sequencing comparison of pET30a-CTLA-41gV-
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41gV-EgG1Y162-2(4) i 9 His-tag HrRHII , 1 4%
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SOPMA TE 2 B 40 22 43 BT 1% 81 11 B 285 48 R o0, 485
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13.56 % (W), BT 2 5 34. 25% (L1 (), 3% /5
14,94 % (&), Q 3 37, 24 % (B {5) (K 5A), i
it '-TASSER 7E4EHE i /v Hrfs Bl A 1 CTLA-
A1gV-EgG1Y162-2(4) ) = 45 My fi 8, H C-score
=-1. 25(Read more about C-score) ; TM-score =0. 56



. 188 -

R R R E W F R E g0p2H
Journal of Pathogen Biology Feb. 2023,

18 5 2 1
Vol. 18.No. 2

+0.15; RMSD=9. 94+4. 6, 7] IFH i CTLA-4IgV
H M EgG1Y162-2(4) 8 [ AE 3¢ Mk 25 8] 3 BH 19 52 M
HLE#S Y& (E 5B,

kan M 1 2 3 4 5 6 7 8 9 10 11 12

180
130

100
70

55
40

35
25

15

ke M 1 2 3 4 5 6 7 8 9 10 11 12

A EARHERRMUER SDS-PAGE M M EA ST &
W 1~4 RN EAR 0. 4 mmol/L IPTG %5 37 °C 0 h.28 °C 6 h,
37°C4hM28C2h+37°C2h 5~8 4B NEAR 0.7 mmol/L
IPTG #% 37 C 0h.28°C 6 h,37°C4hM28°C2h+37°C2h 9~
12 43R EAH 1 mmol/L IPTG ¥ 37 “C 0 h,28 °C 6 h.37 °C 4 h
M28°C2h+37°C2h B RHERMLHER SDS-PAGE 70 (L H: i
T 7 UL IE WO

2 EHEA CTLA-41gV-EgG1Y162-2(4)FSRIEH
SDS-PAGE %4 #f

A SDS-PAGE analysis of recombinant protein precipitates M
protein molecular weight marker 1~4  Induced by 0. 4 mmol/L
IPTG at 37 °C for 0 h,28 °C for 6 h,37 “C for 4 h and 28 °C for2 h+37
‘C for2h 5~8 Induced by 0. 7 mmol/L IPTG at 37 °C for 0 h,28 C
for 6 h,37 °C for 4 hand 28 °C for 2 h+37 C for2h 9—12 Induced
by 1 mmol/L IPTG at 37 °C for 0 h,28 “C for 6 h.37 C for 4 h and 28
‘C for 2 h+37 °C for 2 h B SDS-PAGE analysis of recombinant
protein supernatant (Same order as above)

Fig. 2 SDS-PAGE analysis of induced expression of recombinant

protein CTLA-4IgV-EgG1Y162-2(4)
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2 3 4 5 6 7 8 9 10 11 12

M EASFHRERE 1 KAIHEAR 2 —KkKIHEA 3
PIvGEHEER 4 20 mml/L BRMRYEB A 5 40 mml/L BRI
JEH 6 60 mml/LBKMEHEH 7 80 mml/L PRI M
8 100 mml/L BkMEPEMEE 9 200 mml/L BRPBRUEBLEH 10
300mml/L BRMEEBIZE 1 11 400 mml/L BRWEPEBLE T 12 500
mml/L WK 5 I3 2
B3 EHEE CTLA-4IgV-EgG1Y162-2(4) B4k = 4T 44
M Protein molecular weight marker 1 Unpassed protein 2
First pass column 3 Second pass column 4 20 mml/L imidazole
5 40 mml/L imidazole 6 60 mml/L imidazole 7 80 mml/L
imidazole 8 100 mml/L imidazole 9 200 mml/L imidazole 10
300 mml/L imidazole 11 400 mml/L imidazole 12 500 mml/L
imidazole
Fig.3 Purification of recombinant CTLA-4IgV-EgG1Y162-2(4)
by nickel column chromatography

M EASFRERE 1~4
EgG1Y162-2(4) 5 His-tag §i 1 52 i &4
B 4 CTLA-4IgV-EgG1Y162-2(4)H) Western blot 5 #7

Recombinant

41 & 1 CTLA-41gV-

M  Protein molecular weight marker 1 — 4
protein CTLA-4IgV-EgG1Y162-2(4)
Fig. 4 Western blot analysis of CTLA-4IgV-EgG1Y162-2(4)

A SOPMA %4 %43 H1 CTLA-41gV-EgG1Y162-2(4) 2 45 ¥
B I-TASSER $#i Eiill CTLA-41gV-EgG1Y162-2(4) =2 4544

B 5 EHZEH CTLA-4IgV-EgG1Y162-2(4)ZH & RERE

A The secondary structure of CTLA-41gV-EgG1Y162-2(4) was
analyzed by SOPMA database B  The tertiary structure of CTLA-
41gV-EgG1Y162-2(4) was predicted by '-TASSER database

Fig. 5 Spatial structure diagram of recombinant protein
CTLA-4IgV-EgG1Y162-2(4)
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ko16 M EE RN R R E R Linker J¥ 41
“ GTDDDDKAMADIGSEF ”, # CTLA-4IgV Hl
EgG1Y162-2(4) B& . bk f 1 25 (] v BHL i T8 . AT feff
FHE CTLA41gV-EgG1Y162-2(1) 53 L IE T &
JFIE W K H AR T BE .
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alifb,, A S8 o AN R A 1R S 3R ik CTLA-4IgV-
EgG1Y162-2(4) H 4 & H, & W H4H H A 7 A [H
IPTG ¥ B (B[] i B2, SRR AN, T/ 1k 24
W AE IPTG ¥ JE H 0.7 mmol/L,37 ‘Ci#S 4 h i}
LKk . BESEE T RMZET AMACO #HA N
S ST A AR A 4R T GRS N Co®)
Z 8] 1Y) 4 e T2 AH BAE ok 73 8 His bR E A iRcA
WOk 22— R S I A T DL B L R sk gl fk
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mml/L BRI PR EE 1, A5 vk B L S sl R
Westernblot % ik H B9 & 11 H A7 S nz B 2%, B GE
His-tag FiAR 5,
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WDy Re r & e . A ST I8 o 7 L X CTLA-41gV-
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