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Prokaryotic expression and purification of Hexon gene of Human Adenovirus-7
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Objective  To express the six-neighbourhood protein ( Hexon) of Human Adenovirus-7 ( HAdV-7)
through a prokaryotic expression system,to screen the optimal expression conditions under different time,concentration,
and temperature induction,and to study the protein purification. Methods The target gene of Hexon was obtained by
PCR amplification,and the target gene was cloned into the prokaryotic expression vector pET30a (+ ), constructed the
pET30a-Hexon recombinant plasmid.and transformed into the host bacterium BL21 (DE3). The expression was induced
by IPTG, the protein expression conditions were screened,and the protein was purified using His-tagged nickel ion protein
purification column.  Results RT-PCR results showed that 2 805 bp Hexon target fragment could be amplified.and the
Hexon target gene was successfully cloned into pET30a(+) vector, transformed into BLL21 (DE3),and pET30a-Hexon
recombinant protein was successfully constructed;the optimal expression conditions for the pET30a-Hexon recombinant
protein were screened to be 34 ‘C,1 mmol/L inducer induced for 8 h,and the recombinant protein was expressed as
inclusion bodies,and the target protein could bepurified by His-tagged nickel ion purification column.  Conclusion In
this experiment, pET30a-Hexon recombinant protein was successfully expressed, and the optimal induction conditions
were screened and the target protein of Hexon was purified, which provided a theoretical basis for the study of preparing
monoclonal antibodies and the development of novel vaccines.

[Keywords] Human Adenovirus-7; Hexon; prokaryotic expression;protein purification

NG FE Chuman adenovirus, HAAV) J& T IR % 7%
FLIE L 2h 9 IR % 8 . HAAV fic i &% BT 1953 4F,
1956 4F 9k [= Pr i 2 i 4 % 01 23 1E X w44 8 AR
Y, HAAV EE G A E g, BILK %
FEDIREAR T AHBF 2 5 IR R O TR R B 9 A
254 T 5 A K B L A B A A IR R R
Je R EEVE E W 2 55 B 5 O B B4 I S 1R I R
I AR AR 28 R G D RE R A L 2PN IR ZR B RS
faEHEH . HAV A4 A~G7 AR [ W R, 3

* Wbk AR R A A HE A T 5 H (No.
QT202228); # M & # & )T B % & A B %K W OH
(JJKH20241039K]) .

xx 4% 7 . E-mail : 373108406 @ qq. com

& JB.E-mail: gaoxu@ybu. edu. cn

25—, E-mail : liyq01 @ ccucm. edu. cn
JrERHEC1999-) 2 3, i bR AE A 40 B 5T A
FBWGETr [0 R o T 5 R I .
E-mail : 1457825713@qq. com



v E R OR AN F A A

Journal of Pathogen Biology

2024 4 9 H
Sep. 2024,

5519 BH 9 W
Vol. 19,No. 9

* 1005 -

TLOHAV-T /T 7 AR B R, 2 g R 2Bkl
Bl P 22 P I 2 8 e 1 DL A, L 28 S E AR B
i 48 Foe DL A R ARl HAAV-7 51 AR G
BRI TR 1Y 20 %, AR SR 2R Rk B iR ) &
JEZ )52 K,

HAdV-7 258 F2 T ayl, K S — 1
A S A T Bk i WU £ M DNA 5 35, HAdV-7 1955 1
HY P gl Ae 2R 11 4 A : £F 4 25 1 (Fiber) , 148 1A 2 1
(Penton) M7S4R&HE H (Hexon) , H ', Hexon & If
R EBREMEA.E & 900 ZMHEARR.EA
RIESARKERFUESURRM . ZHS HAAV 2 55
P SR AE A ) FEELE R, I, Hexon
F7E HAAV-7 MCHT R il 5 i B rhle 5 2 0 %
MAYEH .

H i I b ok DA HAV B (0 5 305 1
HL 7 7 i 5 e At 1, ¥ Y AR 6 B A L BT 2R ) v i 2R
LIRSt R A& HAAV-7 3 H T R 9 1 X
gy LA R R K A i 9 i R R A R G )
Fik I 4lifk Hexon 1,8 HAAV-7 B BEHLIA S
Z i e T 25 DL KORG8 i Y I K A F 9T 24
fil .

w5 Fix

1 ##
1.1 #A . R % E.coli BL21(DE3) fb2# 2441
ML [ A T A TR Iy A RN A5 A% 3R Gk A
pET30a(+) H ARSI = (R AT .
1.2 £%3&XA  EcoR I .Xho I R VI, 10X
Fast Digest Green Buffer ¥ f Thermo Scientific 23
Al IPTG W Solarbio 24 w5 UK His 5 5e B B4 |
HRP #ric 9 1 F 451 B 1gG ik B Cell Signaling 2
F];DL2000 DNA Marker lJ H TIANGEN 72 &l ; 4
Mix 1 H TsingKE 2 Al % B2 i e @l {2 =
PN/NGIRE RN s e SR i U R R PN
N R AR A,
2 AHiE
2.1 F kx4 pET30a-Hexon # #) i fo % 2
¥ Hexon RH R Bt B4 T AEY TRBMOA RN
B B L BORLAE AR AT Hexon 514X H
BZE A #47 PCR §7 4, Hexon 5| %) (2 805 bp):
Hexon-FP; 5'-CCGCTCGAGATGGCCACCCCATCG
A-3"(Xho [ ); Hexon-RP: 5'-CCGGAATTCTTATG
TGGTGGCGTTGCCGG-3"(EcoR T ); FRIL &R 7N
B U157 13 155 R B VI 8 44 FR . PCR VAR RN
50 pL: &M Mix(green)45 pl, 10 pmol/L Primer A 2
pL,10 pmol/L Primer B 2 pL,BiAR 1 pL; Hexon 3

K43 2544 .98 “CHlZEHE 2 min, 98 ‘CAE M 10 s,
55 CiB &k 10 5,72 ‘CHEAH 30 5,30 PEH ;72 °C HEfH
1 min, PCR % 1% BE e M sE e ra bk FF H 19 Bt
W, Jf % 4% 3 pET30a (+) b, 3815 & 4 K K
pET30a-Hexon, i I FR il 14 P9 U1 i EcoR 1 /Xho |
XU Y] pET30a-Hexon , 4 XU ) 7 1) #F 47 B S HL UK
i PCR §7 3 pET30a-Hexon fJ Hexon i Bt , 315
1) PCR =¥k A A= T A4 TR e A R 28 ) it A7 U
F. $EIEH M pET30a-Hexon R L 2 E. coli
BL21(DE) &3z 2 , ¥k HUBH % B0 50 B 0 V% 422 Fh T R R
FREPUE (Kana )Y LB W AR B: 35 36 b i 35 i %8s 3%
Jo o B HUBURE 55 5 JF FH H MR A R A7 R

2.2 Hexon TAKG#FFRE KRIFMWEHREK
pET30a-Hexon B ¥ 5, 7F 37 °C.220 rpm ¥ H T
R FRERI A N 0.6~0.8 B, A IPTG it
TS 2RI RS T 5 10 TR AT 88 75 R, 1593l
i it SDS-PAGE I Western blot (WB) 52 5 43 #r
Hexon [ 35 1% & » WB 3256 A i BRI His An 2 41
AR —di .

2.3 Hexon TAZF a2 EHX o4 BEAENESH
W pET30a-Hexon E /4 85N A IPTG 55 7l 1%
BERIGIWER W .12 000 r/min(B.0ER 5 cm) B0
2 min, IWHEB S AT AR LE®R. &8~ B85,
12 000 r/min B> 7 min, Y5 75 5 B 0 T5 80 B
i PBS H R UTE 43 3 ORI L RS R
B Y AN AR 5 5 X Loading Buffer B4 H1 4%
PR, 12, 5204 B AT SDS-PAGE 525,
2.4 Hexon £4% @ £& FH4%K4L  H 100 pL
pET30a-Hexon B4 B # Ff £ 10 mL R AP % £ Ii 1k
(Kana )R LB AR 734,37 °C 220 rpm E% K
FEBBW Agoo N 0.6~0.8 B, IIA 1 mmol/L #E R
IPTG %S, %S 2,4,6,8,10,12 h B HEK .
S 5 5 X Loading Buffer 184 i % 5 1 FE &
12, 5% B 5 B g 47 SDS-PAGE £ 56, % 5 i 52
W W )5 O 5 R A W R AR R ]

2.5 MAFEFARE KEAWEAERKE T 5
(B 2.4 75).37 °C.220 rpm BB K EH W
Ay 4 0.6~0.8 BF, 73 5IMA 0.5,0.75,1,1.25,1. 5
mmol/L ¥ IPTG #1775 S 8L 15T 8 h 5 I
RV R 7 A S ) A% A AR L T 12, 5 00 0 S e
17 SDS-PAGE S5 , i i S A 05 T 7AW B2

2.6 HALFEFEE KRV EHARBRE Y (S
M8 2.4 W5 ¥6),37 °C.220 rpm 5 5 35 EH B Asoo
9 0.6~0.8 B, A 1. 25 mmol/L # IPTG %S5,
TE 30.34.37 CIRJE TS 8 h, 4 B . M A5 i e
il A AR, T 120500 1Y 43 8 i #E 4T SDS-PAGE



» 1006 -

PE R OR AW F R &
Journal of Pathogen Biology

2024 9 H 55 19 B 9 W)
Sep. 2024, Vol.19,No. 9

S O 3 AR SR E

2.7 Hexon &@shit K K& pET30a-Hexon &
R ERFRIED T 37 CAB T RGERER
W Ay N 0.6~0.8 B, iIIA 1. 25 mmol/L # IPTG
WEAL 5 8 ho W EE . S IULI R A NI -
NTA 42 #8852l fb A #E47 2l 4k, 875 B 6 s i 4% 28
FIRE S 12,5 % 47 B IS iE 4T SDS-PAGE 525, 43 #r
AR .

#g R

1 EHRIEFH pET30a-Hexon HIETE
pET30a-Hexon BTk A # AR #E 4T PCR % 7& , 45 H
WRY Y 2 805 bp B, Akl 5 UM K/ — 3
(& 1), # pET30a-Hexon [t ki HI BR il ¥4 N U) B
EcoR I /Xho | 3] % & , 45 R R W] Hexon £

Be vk Z pET30a(+H) ER (B 2).,
M 1 2

bp bp
2805
2000 ¢
1000
750
500

M  DL2000 DNA Marker 1 Hexon PCR =4y 2 B xR
B 1 Hexon EEF LR
M DL2000 DNA Marker 1 Hexon PCR products 2
Negative control
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