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[ Abstract)

dation for studying the pathogenesis, mechanism of transmission of influenza B virus infection and developing new vaccines

Objective

To establish a BALB/¢ mouse model of influenza B virus infection, and to provide a foun-
against influenza B virus. Methods  Using genetic synthesis and reverse genetic technology, influenza B virus was res-
cued in vitro. We used the whole genome sequencing approach to validate the identity between the rescued viral genome se-
quences and the sequences reported in Genbank. To establish the BALB/¢ mouse model of influenza B virus infection,
BALB/c mice were infected with 10° EID,,dose of the rescued virus, and the weight change, survival rate, and viral repli-
cation in the lungs were analyzed. Results We successfully rescued influenza B virus B/Yamagata/16/88 in vitro, and
this virus was named B-S9. The genome sequencing results showed that the genome sequences of B-S9 was consistent with
the GenBank-reported sequences. BALB/c mice were artificially infected with B-S9, and no death due to infection was ob-
served. The above results indicated that B-S9 is of low pathogenicity to the BALB/c mice. The mice infected with B-S9
showed body weight decline in 3 days post inoculation (dpi) but restored in 8 dpi. The virus titers could be detected in the
lungs of mice infected with B-S9 on dpi 3 and dpi 6, respectively. Furthermore, the virus titer in the mouse lungs on dpi 3
was 132 times higher than that on dpi 6. Conclusions A reverse genetic system of influenza B virus B/Yamagata/16/88
is successfully established, and a BALB/c mouse model of influenza B virus infection is established. To date, studies of in-

fluenza B virus are limited at home and abroad. The establishment of this reverse genetic system provides not only a plat-

form for studying the pathogenesis and mechanism of transmission of influenza B virus, but also provides a way for develo-

ping new live-attenuated influenza B virus vaccine.
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Tab.1 Primers used for the reverse genetics system of Influenza B virus
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Fig.1 Eight gene fragments of Influenza B virus
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2.3 EHHEEFW EID, NELER

PR Ko B AT X8 I3 22, #)H Reed-Muench
AT F Y EID,,, B-SO A4 % 2 96 M 1087
EID,,/mL.,
2.4 HEWMELER

B-SO AYHL BRI AS LA 3, 2R €0 57 Sk 45 1) i JE
BERLT . HUBEAE R AR W TR 1 5 BROIR e B 0
JE T T ULEF 28 £ 5 R 1Y) B R0 350 8o B L T4
fiE,
2.5 BPNEMBREHEER

PRFL AT BRI BALB/ ¢ /MRS B K10 5544 21
INER T AR RAE T B, 45 R0 14 d P/NRVZE
R 100% (18 4) ;B-S9 Y /NRILTF G4 3 K
FBHT RIEEBFE(ES)
2.6 /NNEIREEEER

KPR RO T B-S9 fEIEE )T 25 3 KA 6 K
/N BRI P R 8 2 0 B, TR AR /D BUIRE I P A
RGO, S5 oR , MO R4 3 RIS 6 K, B-S9
TR /N B G P 357 R G 215 B A, HLICRE S
ERIPNIVUN IRl A AL & I A NN
it UFESRE 8 g 132 4% (18] 65 Rk s B ARG IR )

B3 B-S9 BB A ( x40,000)
Fig.3 Electron micrograph of B-S9 virus
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Fig.6 Virus titers in the mouse lungs at day 3 and 6

X B BB RS Z IR A BIDESE . FAG, TSR RS
e I DT T P T TR v O — 7 1), )
P BRI (A DGE A P W AR A T T RE, 8
PR TR NA (HA JEDS A58 1 B 4R 1 HAR 6
ANFELN A BE, ARAS A4 H 2 1 B AR B A Ve 3l LR, 3L
AYUENE, AT T AR RS RRE
ABIEFE R R B Y It R 7 Y S 1] 38t 15 1
VBV, Zoad W e 4 8 R AR 2 R R 20 A7, LI 9R

i —Pk B BB EE B-S9, i) BALB/c /MR
WEESL K, B-S9 B NRIEF RS 3 RES 7
RAREE IR B B0 5 55 3 RAIEE 6 K, B-S9 I
e /I R A O P 24 A 00 2] 905 7 2, HLIR I AR
3 R /0N B P 5 2 05 B EU IACRE I 5 6 R /N BRU
R B e 132 4%

SRR AR B, 8 T RE 4% MR b3k
R B YR B AL RN B B TSR
B AU B AR W SERRIE D BE ST . AHIFSE LT 5 4
T B RGBSR R 0 AL HRAE T &, IR S T /R
YA SRy B AU IR BE 04 B 45 LA R YT 25 A
REH T R BEE T Healh

& £ x #

[ 1] Tscherne DM, Garcia-Sastre A. Virulence determinants of pan-
demic influenza viruses [ J]. J Clin Invest, 2011, 121(1): 6 —
13.

[2] TongS, LiY, Rivailler P, et al. A distinct lineage of influenza
A virus from bats [ J]. Proc Nat Acad Sci U S A. 2012, 109
(11) ;4269 -4274.

[3] TongS, Zhu X, Li Y, et al. New world bats harbor diverse in-
fluenza A viruses [ J]. PLoS Pathogens, 2013, 9 (10):
€1003657.

[ 4] Palese P, Garcia-Sastre A. Influenza vaccines: present and fu-
ture [ J]. J Clin Invest, 2002, 110(1): 9 —13.

[ 5] lioh Y, Shinya K, Kiso M, et al. In vitro and in vivo character-
ization of new swine-origin HINI influenza viruses [ J]. Nature,
2009, 460(7258) . 1021 - 1025.

[ 6] Neumann G, Noda T, Kawaoka Y. Emergence and pandemic po-
tential of swine-origin HIN1 influenza virus [ J]. Nature, 2009,
459(7249) . 931 -939.

[ 7] &, HEFF, SKBOG. BE55 A HF B HIND R
HUAK AR IIBE D 0 [J]. T EBEZ S8, 2013, 10
(18): 125 —127.

[ 81 Jackson D, Elderfield RA, Barclay WS. Molecular studies of in-
fluenza B virus in the reverse genetics era [ J]. J Gen Virol,
2011, 92(Pt1): 1 -17.

[9] MRdE, XV, i LERBRAT MM EDT [J].
T EBE 2 S, 2012, 9(4) : 127 -129.

[10] Jackson D, Cadman A, Zurcher T, et al. A reverse genetics ap-
proach for recovery of recombinant influenza B viruses entirely
from ¢DNA [J]. J Virol, 2002, 76(22) : 11744 — 11747.

[11] Hoffmann E, Mahmood K, Yang C F, et al. Rescue of influenza
B virus from eight plasmids [ J]. Proc Nat Acad Sci U S A,
2002, 99(17) ; 11411 - 11416.

[12] 7BELE, TE&EE, Vb, 5. PB2 E627K 4 A/HON1 A&
T T BUR P R R AT [T T E SR B Y 2,
2013, 21(2): 21 -25.

[WFmEHHI] 20140825





