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Expression of human influenza multi epitope genes by insect baculovirus system
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Objective To express human influenza virus multi-epitope ge ne box through insect baculovirus expression
system,so as to provide scientific basis for further development of universal influenza vaccine. ~ Methods The HINI1
neck region (345aa-566aa) and H1/H3/B subtype HA2 fragments of influenza A virus were optimized and synthesized
according to the codon preference of insect cells by the sequence of HA2-M2e ferritin (HM{) gene composed of M2e and
Ferritin proteins linked by 4GS Linker, and then cloned into pFastBacTM dual vector after twice double digestion; The
heat shock method was used to transform the recombinant plasmid into the competent state of DH10BacTM E. coli. The
pFastBacDual HA2-HMI transfer vector containing the target gene was recombined with the Bacmid plasmid of E. coli
DH10Bac to construct the recombinant transfer plasmid rBacmid HA2-HMI{. RB-HA2-HMI{ was transfected into S{9 cells
by liposome to rescue the recombinant baculovirus. The expression of the target protein was identified by restriction
double enzyme digestion, sequencing, recombinant Bacmid PCR, Western Blot and indirect immunofluorescence assay
(IFA). The recombinant baculovirus infected the suspended sf9 cells, collected the cell suspension, obtained the
recombinant protein by ultracentrifugation and sucrose density gradient centrifugation, and analyzed the recombinant
protein by electron microscope. Results HA2 and HMI{ genes were co expressed. The full length of HA2 and HMI{
were successfully inserted into the vector using pFastBacTM Dual bicistronic vector, and the recombinant baculovirus

rBDV-HA2-HMf carrying human influenza multi epitope genes was packaged and rescued. The recombinant transfer
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plasmid pFastBacDual HA2/HMI{ was digested by restriction double enzymes,the recombinant shuttle plasmid rBacmid-

HA2/HMIf was identified by bacterial solution PCR, and the baculovirus co epitope gene box of human influenza was

identified successfully by Western blot and IFA. The virus like particles of about 20 nm could be seen under TEM.

Conclusion The results indicate that the multiple conserved influenza antigens expressed by recombinant baculovirus have

reactivity , which provides scientific basis for further development of universal influenza vaccine
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Primer name Sequence Gene Size of products
CCCAGTCACGACGTT
./ <
Puc/M13F GTAAAACG
p10-+HM 2939
10R AGCGGATAACAATTT
P CACACAGG
CGGACCTTTAATTCA
Y.
Pue/MISR s cce
pHF+HA? 1387
HE TTCATACCGTCCC
b ACCAT

2.3 E4K ¥ pFastBacDual-HA2-HMS & 4 & & &
28 Bacmid %% B4y Y pFastBacDual-HA2-HM(f
o 2H 5 B 2K I pFastBacDual 25 244K (B #: X 18D 43
S fE DH10BAC J83Z 75 40 it , #4030 43 3 m A
800 pL FIEIR M SOC TLhidERE IR %L, 37 C 225 v/
min ZHREFE S5 h L b, B 100 p L BRI 500 A 1
W B AR (RAIBE R R KR MU ER),37 CHl
B 48 h U b, Bk A BERE R S R4k, 37 C
BIE IR 24 h, kI AW %, H#E 5% Puc/
M13F,pl0R Fil Puc/M13R,PHF %} # % Bacmid 747
PCR % 2 , I £ 5 4 %% FE ¥ i 4 7 rBacmid-HA2-
HMI,

2.4 FTAFRBEFGFE B SI9 B S FLAROIE B R
24 hoAfIN ST9 4% B AE (1. 5~2.5) X 10° 44l g/
mL N AF IR E L 95 % LA L B e sg B RN
1 mL TG Grace’s ¥ 38 %, FHXM TG Grace’s Hi 5 3
A3 590 B PH M T 41 4T KL Bacmid-HA2-HF (4 pg) F
Cellfectin™ 1I Reagent(8 pL) , 5 IR FHE 15 min; B
B 41 AT BL Bacmid-HA2-HMI #l Cellfectin™ 11
Reagent IR 5 . BRI A, FIRIEE 20 min; B N A
HUVRAWY .27 CME MM 4 h WOR R IEFRY .
A2 mL B4R .27 CHE 72 h, HE MWL R4
PO R . M LYETE SIO 40 AL EE 3 X

2.5 Western blot #m HA2-HMI[ & & &5 &% UK
B E YL rBacmid-HA2-HMI By SI9 20 g, F TP 41 Jifs %4
R L5 LA 13 000 r/min(ES02EAE 8.5 em) B0 5
min, B EH A 5 X SDS-PAGE H ik | #EZE vhiig , il
#HE AR IEFT SDS-PAGE H 3k 3 5% # 2 A R 2T 4
43 AT his BUAR RN BT Flag Uik —Pi, (1 ¢

5000) N — 4T Western blot X5 .

2.6 REFEEHM HA2-HMI 89 K5 % 1% 1K
TS P2 ACE AT ARG B 42 Fh ST9 40 M L W] i 152 57 9]

PEXT IR, R 0 M B B AR S R L R AR AL PBS W
Ve 3 UG BRI 4% 2 B R = I B E 10 min, 77 [#
FE VR . PBS Uk 3 s A Z MR E 0. 1% TritionX-100 Fi
2 % BSA BB A 30 min, PBS ¥E 3 %K IN AL his #1
TKFIHL Flag HTR (1 = 1000 FiB) .37 CHEH 1 h,PBS
Yk 3 s A FITC ##ic Goat Anti-Mouse IgG H&.L
1+ 2000 FiB8),37 CHFE 1 h,PBS ¥k 2 i, %6 06 Wi
BRI IR,

2.7 EUAMRBERE BT 9 40 M, W4 R
VR SR R R S O AR AR AL L R
R R T T B R - = B o 2 VN

& R

1 F4HEHM pFastBacDual-HA2-HMf I E 5% E
XS it D) 28 1A 0 2 R, 3 o 0% B L e Ak L PR B
B3RS R = S22 I T AP 1 5 2 o 1 )
pFastBacDual-HA2-HMf 435 ] EcoR | /Hind 111 A1
Xho I/Kpn I 3UEGYI S #4710 3 e 5 5E e H K . il D)
H i A B35k 708 bp #11 095 bp 247 (K 1. 54
B pGH-T-HA2,pGH-T-HMI{ F Bt K/ —3L,

M 1 2 3

bp bp

5000
3000

1500
1000
500
250

1095
708
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Xho T #1 Kpn T XL 4]
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Fig. 1 Identification of recombinant plasmid by enzyme digestion
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Fig.2 PCR identification of recombinant plasmid
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Fig.3 sf9 insect cells transfected with rBacmid (100X )
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Fig. 4 Indirect immunofluorescence identification
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Fig. 5 Western blot detection of recombinant protein

6 EHAERESHBHEWNER

A P3 U 40 AT IR 5 rBacmid-HA2-HMI 8% ¢
BVE S19 A, A AN AR L R 0 i AT N
JEBRJE B0 s B 1 H PBS B 8 TR O DL R BRI
SRIGE TBE S E N, a5 a6, nf W% 3] 5 4
LR 20 nm 2247 H 205 15 B kT

-.»» A ) ' T .
L 3

6 ESEEUNREAEARRNEREETR

Fig. 6 Transmission electron microscope observation
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