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Soluble expression and purification of Sus scrofa heavy chain ferritin and nanoparticles self-assembly
YUE Kai', HAN Xue-ying®, LENG Chao-liang' , LIU Jia-xing', YAO Lun-guang', LIU Yang-kun'
(1. Henan provincial Engineering and Technology Center of Health Products for Livestock and Poultry sCollege of
Life Science and Agricultural Engineering s Nanyang Normal University s Nanyang 473061, Henan s China ;2. College
of Veterinary Medicine s Northwest A & F University)

Objective This study aimed to prepare high soluble swine ferritin nanoparticles in E. coli ,for the applica-
tion in the study of antigen presentation and nano-vaccine development. Methods  Sus scrofa heavy chain ferritin
(FTH1) gene was amplified from the porcine heart sample by RT-PCR and ligated to the cloning vector pEASY-Blunt Ze-
ro.and then it was identified by double enzyme digestion and sequenced. After identification, FTH1 gene was inserted into
pET28a-MsyB vector,and then transformed into E. coli BLL.21 (DE3) to explore the induction conditions. Then the ex-
pressed protein was purified by Ni-NTA affinity chromatography,analyzed by Western blot,and detected by transmission
electron microscope. Results The FTHI1( gene with the size of 543 bp was successfully amplified and the soluble re-
combinant protein with molecular weight of 37 ku was obtained. After optimizing the induction conditions.the expressed
protein was analyzed by SDS-PAGE. The expression was the highest at 37 “C ,IPTG concentration 0. 6 mmol/L and in-
duction for 6 h. The purified recombinant protein was ultimately identified using Western blot. The result of transmission
electron microscope showed that the purified protein could self-assemble into nanoparticles with the diameter of 10 nm.
Conclusion The soluble FTH1 protein was successfully expressed and purified,and it could self-assemble into nanoparti-
cles, which provided a theoretical basis for the development of novel porcine nano vaccines.
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X GXL Buffer 10 pL., dNTP Mixture (2 mmol/L) 4
pL, BV F 514 (10 pmol/L) 46 1 pL, PrimeSTAR
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Fig. 1 PCR amplification of Sus scrofa FTH1 gene
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Fig.2 Double enzyme digestion identification of recombinant plasmid
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Fig.3 Expression and identification results of recombinant protein
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Fig. 4 SDS-PAGE analysis of recombinant protein with different

induction temperatures
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Fig.5 SDS-PAGE analysis of recombinant protein with different

induction time
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Fig. 6 SDS-PAGE analysis of recombinant protein with different
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Fig.7 SDS-PAGE analysis of recombinant protein purification
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Fig. 9 'Transmission electron microscope observation of recombinant

protein nanoparticle
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7 W ) R 2 30 ) 45 AT R 3 5 e A P PR BT, XN T AR
R 30— 45 7 FH R AR AR A L DR B A 1 T
SRR IR R G I8 VI T B T ) B R ) B, A AR R
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WARIE A7 78 19 4 19 3 (bovine enterokinase, EK)
A L e 809 B8 2K A i ( Tobacco etch virus protease,
TEV) ) A] 5 P2k il o SR A B 602670



* 906 -

TOE AR E W F R E 0208 A B 17 BE 08
Journal of Pathogen Biology Aug. 2022, Vol.17,No. 08

I TR AR R AT RS L A I MsyB R
ZEMEMGEANIT TMAERDE, R ER,FH
WA MsyB bR 4% 23k R ZE 37 °C 448 Nl 4k
P RO PR W A R . SRR T
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