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Expression and purification of dengue virus ferritin nanoparticles antigen

BAO Junduo' ,FENG Sheng’ ,GAO Yan',ZHANG Jiaqi’ s WANG Wei', LI Xiao’,LI Nan”,JIN Xin',
JIN Ningyi’, LU Huijun® (1. College of Agriculture, Yanbian University, Yanji, Jilin 133002, China ; 2.
Changchun Veterinary Research Institute ,Chines Academy of Agricultural Sciences ;3. Jilin Agricultural University ;

4. Institute of Virology Wenzhou University)

Objective  Dengue virus is endemic worldwide. In China, the prevalent strains of dengue virus are
constantly changing, the continuous mutation of dengue virus as well as imported cases bring great challenges to the
prevention and control of dengue fever,and the development of a safe and effective vaccine is crucial for the prevention and
control of this disease. In this study,we presented dengue virus envelope protein on Helicobacter pylori ferritin to form
nanoparticles, established a dengue vaccine using ferritin nanoparticles as a carrier, expressed dengue virus ferritin
nanoparticle antigens,and purified them,with the aim of contributing to the study of novel dengue vaccines. ~Methods

The FE and DENV2-E-FE genes were amplified by RT-PCR using pcDNA3. 1-DENV2-E-FE plasmid as template. The
target gene fragments were ligated into the prokaryotic expression vector pET30a by homologous recombination to
construct recombinant plasmids pET30a-FE and pET30a-E-FE. After identification by double enzyme digestion and
sequencing, the recombinant plasmids were transformed into competent cell BL21(DE3) for expression induction,and the
recombinant proteins were obtained. The recombinant protein was purified by Ni-NTA affinity chromatography and
characterized by SDS-PAGE, non-reducing SDS-PAGE, Western blot and transmission electron microscopy.  Results

The target gene fragments were successfully amplified, and the constructed recombinant plasmids pET30a-FE and
pET30a-E-FE were transformed into receptor cells and induced to express soluble target proteins of about 26 ku and 71
ku,the induced expression conditions were 37 ‘C and 0.5 mmol/L IPTG for 6h. The recombinant proteins were detected
by Western blot and recognized by the corresponding antibodies. The two proteins could self-assemble into granule
structures with particle diameters of about 13 and 70 nm by transmission electron microscopy. Conclusion Successful
expression of soluble ferritin and dengue virus envelope protein ferritin by Escherichia coli,both of which are reactive and

can self-assemble to form nanostructures, may provide a reference for the development of novel dengue nanoparticle
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vaccines.
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1.1 m By e KK BL21 (DE3) Chemically
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2 Ak

2.1 314kt 54 MK pcDNA3. 1-DE
NV2-E-FE. #| /il SnapGene # {4 % i} ¥ # FE
DENV2-E-FE S H iy [RIE S f¢ F 4519 . FE 3K
Py EW5IY .5 -GGCTGATATCGGATCCGAATT
CGACATCATTAAGCTGCTGAATGAGCAGG-3';

TG4 .5 -CTCGAGTGCGGCCGCAAGCTTGCT
CTTCCGAGACTTGGCGATG-3", DENV2-E-FE 3t
Py EWs5I 8.5 -ATGGCTGATATCGGATCCG
AATTCATGAGATGTATCGGCATCTCTAATAG

AGATTTTG-3"; F i 51 ¥: 5'-CTCGAGTGCGGC
CGCAAGCTTAGACTTTCTACTTTTGGCGATGC
CC-3", BIYmAT A TR R ARAF A
B
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R 2 (50 ul):cDNA 2 pL, B F#5I94%& 2.5
pl, 2 X KeyPo Master Mix (Dye Plus) 25 pL, fill
ddH, O #M % 50 pL, R & :98 CHUAEHE 40 s598
CAEME 10 5,58 CIRK 5 5,72 CHEfH 8 s, 3L 35
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IR 4 Cit W7, TBST ¥k 3 K10 min/iK; il ALl 3¢
Pif 1gG-HRP (1 : 5000), # 20 r/min #& IR =5 75 0%
H 0.5 h, TBST ¥ 3 ¥, 10 min/¥; i fil Pierce™
ECL Western blot JIK# . il 1 %8 & il 15 & 48 & 6 541
i

2.5 THZROEHEENURLEALGEGR ZFEN
J5 F PBS i B, B 30 pL 3 b0 2 A OB L, g RE S
min, 2 % BEESRR YL (4 2 min, JE4EI 25 e (0T, 1 ST R
BE L5 20 K JIURE I 254

& =X

1 HWEREM PCR ¥ 1g
DL i pcDNA3. 1-DENV2-E-FE K # ¥ i 17
PCR "84, 318 7 K/NN 532 bp i) FE £ F B Al

1 764 bp ) DENV2-E-FE 3 K B (& 1), 5 Wi —
.

bp M 1 bp bp M 2 bp
2000
2000
1000 1764
1000 750
750 500
500 250
532 400
250
100

1 FE.DENV2-E-FE EE#) PCR ¥ 1
M DL5000 DNA Marker 1 PCR amplification product of FE
gene 2 PCR amplification product of DENV2-E-FE gene
Fig. 1 PCR amplification of FE,DENV2-E-FE genes
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DLy 3 i B Y JE N Bl g 4 Bk pET30a-
FE.pET30a-E-FE, £ BR | ¥ N U] EcoR I #1 Hind
I i ) J5 #EAT 1.2 00 B i A e fie wb ik A U0 3R A5 K/
43928 5 403 bp BY#EAK Bt 495 bp W FE B Bt
K 1725 bp 1Y 2 8 DENV-E J: X F B (F 2), 5 i)
ARAF . R HE A ORI, 45 RS T 51— B, B4
LAY IR
bp 1 M bp bp
5403
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2000 1500

1500 1929

1000 00

750 250
500 100

495

250
100

M DNA #5 #& # (DL5000) 1
pET30a-E-FE XL ifF Y]
B 2 EHFRH pET30a-FE pET30a-E-FE X B ] % &
M  DL5000 DNA Marker 1 pET30a- FE double enzyme
digestion 2 pET30a-E-FE double enzyme digestion

pET30a- FE WEE U1 2

Fig. 2 Identification of recombinant plasmids pET30a-FE
and pET30a-E-FE by double digestion
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pET30a-FE L4 1% 229 A& IR , Bt/ TR &
H26.1 ku, pET30a-E-FE $£ 451 638 4~ & LR . #f
WarF BN 71,0 ku, EAHARIE R RL G HIT SDS-
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A HEHAHMA pET30a-FE M HHASFHEGRE 1 KFESL
W o2 BEREAW 3 BB LW 4 BHEBRUE; B OE
HEH pET30a-E-FE M EHASTEAMRE 1| KERLE 2 B
RREAW 3 HABELE 4 BEBERIE.

3 EHEA pET30a-FE,pET30a-E-FE SDS-PAGE 4 #7

A Recombinant protein pET30a-FE M
weight standard 1 Total cellular protein before IPTG induction 2

Protein molecular

Total cellular protein after IPTG induction 3  Induced expression

supernatant 4 Induced expression precipitation; B Recombinant

protein pET30a-E-FE M Protein molecular weight standard 1
Total cellular protein before IPTG induction 2 Total cellular protein
after IPTG induction 3 Induced expression supernatant 4 Induced
expression precipitation
Fig. 3 SDS-PAGE analysis of recombinant proteins pET30a-FE
and pET30a-E-FE
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YRR /N 5 T AR A .

it i
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R A M X T 2 AT . Bl N 0 sl bR o o 8
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ME— K15 F TR0 DENV S, % 238 4 o0 I 7
20 ZA~ [ ZARAMAE R HYY . SR CYD-TDV L& H
T 9 & 16 Z M AR . 78 DNA 2 0 7 1 , —Fb
FE 2 2K il A B X B 28 40 i P9 4 32 1 DEC205 (14 B i
PR (scFv) [T 528 1 e 9% /N BUAT 75 5 X7 DENV-2 1)
Sif B G BE IV 4 AE S B0 % 1 F A D 1T . DEN-8OE
&—F T DENV @R B (), B 3R ZL b Fl
T B B D R B 2 P RT3 A I R A
XiF Al R KA SR R 8 R A R RS B AR VR T
e g~12 A1,

M 1 2 3 4 5 6 7 8 9
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55

40
35
2

25 ¢

15
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100
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55

40

B

A difbkEHEA pET30a-FE M FEHSFHEERME 1 WHE
HRFELTE 2 WHER 3~9 WHWEABE LE 1~7 KB
B aifbwE4IH A pET30a-E-FE: M HAG Fibrd 1 W%
W o2~8 TALEEERE LW 1~7 WU
B 4 #i{t EHE A pET30a-FE,.pET30a-E-FE SDS-PAGE 4 #7
A Recombinant protein pET30a-FE M
weight standard 1 Soluble expression supernatant 2 Flow
through liquid  3-9  The 1st to the 7st elution of Elution Buffer,
respectively B Recombinant protein pET30a-E-FE M
molecular weight standard 1 Flow through liquid 2-8 The Ist to

Protein molecular

Protein

the 7st elution of Elution Buffer, respectively.
Fig. 4 SDS-PAGE analysis of purified recombinant proteins
pET30a-FE and pET30a-E-FE
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R B AR S VA A R 2% Bl R A AR C B A L %
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FRES A IR, 52 B Bk 9 168 1 R 22 D BE A 1 1 2
KKK SR ET M Z—.

M 1

ku ku

626

250

130

M EHSTHEERME 1 g EHEN FE
B 5 #@iEHAEAIEZEEY SDS-PAGE &5 #7
M  Protein molecular weight standard 1
pET30a-FE
Fig.5 Non-reducing SDS-PAGE analysis of purified
recombinant proteins

Recombinant protein

M 1 M 2
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- 180 —
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70
100 e
55 R |
70| q 7
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35 -
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35¢
15 4

M EEASFRERRME 1 gifbiy FE B4R 5 A R P R
M 2 4k’ E-+FE E 48 15 MR PR I 5%
6 L EHEH Western blot 7 17
M  Protein molecular weight standard 1 Purified recombinant
protein FE 2 Purified recombinant protein E+FE
Fig. 6 Western blot analysis of purified recombinant proteins
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FEH £ 1) DENV A [l 8 118k 88 11 40 K J00kE 19 4 %2 i
(R EREDUE =38

A BHHEEWEAEN FEY KRG (LA 1:100 nm) B
7 Gt i MR A (1 E--FE 40K 458 C(HL IR 1:500 nm)
B7 SHBRENRAZTAMKEN

A Transmission electron microscopy of histone FE

nanostructures ( scale 1: 100 nm) B Transmission electron

microscopy of histone E+ FE nanostructures( scale 1:500 nm)
Fig.7 Transmission electron microscope observationof recombinant
protein nanoparticle
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