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[ Abstract] Objective To establish adapted strain of seasonal HIN1 influenza virus in mice and infection model.
Methods The mice model was induced by nose dropping method with influenza virus, by continuous passage in the lung
tissue of BALB/ ¢, to get the adapted strain of seasonal HIN1 in mice and seasonal influenza virus infection model, and the
lung index and death rate was observed. Results After 8 times consecutive passages in the lung tissue of BALB/c, viru-
lence of wild type seasonal HIN1 virus was increased to a high level. Genome sequencing and alignment indicated that the
HA gene was mutated. Conclusion The virulent mouse-adapted variant A/Brisbane/59/2007-MA can be acquired from
the avirulent A/Brisbane/59/2007 strain by continuous passage in the lung tissues of mice. Mutation of Thr to Ile at resi-
due 89 of HA protein is the key virulence determinant.

[ Key words] Seasonal HIN1; Mouse-adapted strain; Infection model ; Continuous passage

AT (TRIFRIRER) J& H LR 7F (influen- j\%@%%uiﬁo FH 7R3 SR B 2 5 | L IR O A T
za virus , 1FV) 5|y — ﬁ,u@n?nﬁLfgmﬁ A HOBERE /\j‘?ﬂ: FH R0 3 Je% 1 2 7 T AEVE LY
I 15% ~20 % W TR 8o 75 L | P 16 3 5 £/ H IR EBERYERE R AT (flu pandemic) |, /™

[ E&TE ] BHE R L T — 300 A 8 M 98 55 85 K A% 495 B 7R :20092X10004-016 52009ZX 10004402 ;2009ZX10004-503 , LA\ 15
HATAP BHIF L 3050 H .200802036 ; 1 9 428 a5 MBI BE T SEABHIRL 45 2% (DWS201112)

[MEE BN ] 2B (1983 — ) WA o A4, W98 ) Eb R 2

UERAEE 1), 882, A S0, E-mail: chuangin@ vip. sina. com



SIS AR 2014 4E 2 H4522 %45 1 0] Acta Lab Anim Sci Sin, February,2014, Vol. 22. No. 1 23

e E NI, Xk 25 R TR K epat
2009 47 8 H , MR Fr s S5 (0 B 2 0 Fr, HINT
b ETTATARAY 49% )| WoR s R O W AT
Pho HEST HINT it 8 75 i e 1 s W A 8 | 0 HE
MNZETE B R as AT S A B e A BALB/ ¢ /)N FRUAR
TSt F s HLER A R AR 5T K 25 FIRE 1 B9 I IR
AR 0 B A AR F B A R Y SR, B A A
ZEAT PR B HINT a5 A Ao 20 A BRI
Po/NER ARIFY & B8 K I B T 9 B X/ BRI
HAATIELALAR, A BT 5 7 0 2 1 o 1 U
TR AR AR SO A 7 B 55 0 B A R Y
PR HINT 555 76/ BUAR N 647 3 2 2 AL 1R,
LRI ORBE ST B0 219 PR I 8% HINT FUR I8 B Ak , IF
i 1 4 FE PP A1 52 K B X, %o S B0RE g 4 Y
S FHURIHERT TOF5E AR SE6 A 20740 1k i 3 3
S MLIR AR AR ST, I JH 2 8% 75 1) 5 0 A 4%
B, AR AR i i v i & AR B IR B 2 8% 6 0 T
YRR A>T I AT N, FIMLIAR 558 22 58 0 B3 [R) )5
FHLH S5y T B 5 8 T Rt A BRIE 4R &, )
it FUBIE 07 i S 7 ) T /) FRUBR G B AR X A
SR 2RI T (A I R A AN 0 LA T W) R E B Ay 5
B R FAME

1 MRFFHE

1.1 #
1.1 SE5shy

5 JE#% SPF ZMiPE BALB/c /ML 64 H fAHE 13
~15g, K H b 5% 4E 3 F] 48 52 55 3l W) HOR A BR 23
[ SCXK( 5%)2012-0001] ,
1.1.2 Fhk

Z=H5 P Ui 8 HINL 9% % A/Brisbane/59/2007 ,
WCEERR N 75 W R 2 WRIE AR 2082 B, T 2 dE R R
10°TCID,,/mL,
1.1.3  SZ3mAr

Hh [ B 2B 2 B 15 2 S 9 3 WU 9T i ABSL-3
S [ 10 ABSL3-021]
L 1.4 AR

RNeasy Mini Kit ( Qiagen) i3 & ; Superscript Il
(Invitrogen) {71 & ; StepOne PCR system ( ABI)
1.2 Fi&
1201 FUBG i ik i) ST

W shW sy i 8 41, B4 3 H, LA & 7 Xtk A7
Yoag, B H 50 wL, 55— W BCRE (0 ] 8 4k o 2235 1

Ji/ HIN1 J%5 5 A/Brisbane/59,/2007 , 10° TCID,,/
mL, MCFEEEE 4 KA AR BRI, % 5K I fifk 351 Bt
HZL, A PRER K WYL 5 BT A 2 mm 72 A /N TROA
# 10% FBS () DMEM ¥ 37 5 h R /R 0F 1 /5 3000
r/min B0 B BEAT P UCH B B0RE, S0l B
H /N B B R 1l R 3R s K il 20 21k
A BARAE

1.2.2  feeEEaE e

i RNeasy Mini Kit ( Qiagen ) {57 &5 & B g—
FUNBUITZH AU H EIE IS RNA, I B2 i 732 (R A7
F -80°C ., i Superscript Il (Invitrogen) &3] &
X} RNA RS 7300 4 5% e, B 2wl A d 64T SYBR
Green Yek}:5¢ Y6 € 7t PCR ( Real-time PCR) £l
Real-time PCR ¥ 34 2 i £ StepOne PCR system
(ABD) AT, BRBARBUN 20 pL, o LB 57K
6 nl, 2 x SYBR Green PCR Master Mix ( ABI) 10
pL, 10 pmol/L ) I, FIHESI 4 1 pL, 51 91)% 51
N

SF-F, 5'-ctgagaagcagatactggge-3"; SF-R, 5'-ctg-
cattgtctccgaagaaat-3'

Real-time PCR JZ . 554 47 :94°C for 3 min ( x
1),94°C 30 s( x35),55C 30 s( x35), 72°C 30 s
(x35),

12,3 JEPRIHI0 A L o

Xof BT A P B A BRI s o7 ke 2 1) B PRl B
AT E - E PCR §731% (KOD plus DNA polymerase,,
Toyobo) , PCR j= ¥ 4tk #1058 F Clustal W
(version 1. 83) FRAFFEATELXT
12,4 JRGNE LB

/N k4 41, B4 10 1 R &0 5 ik
SRR 10° TCID,,/mL (149585 A= 21 K HA 37 i K A
SRS 3 bk BRI B HE 50 L BRI S
A, FET AR A G R B, AT B A= 1 % Uit 17
PRAY RGP AT HE AL

2 HR

2.1 FRAWIE MR

SR AU HIND 05 25 4% 2250 AR B/
BT 4R B B , AR = A, IR 2 2O 46 oh 20
JRrERIR AL WA ZSAGE , /N BRIF R BB T, i e e B A
RS — AR BRI 3 OB 11 /)N BR84S L8 BRI PR i
AL UL/ BGE I BR B R R ) SR B P e g . AR
FETIE O SRR 1,



24 o E LIS EAR 2014 4E 2 A5 22 58 1 8] Acta Lab Anim Sci Sin, February,2014, Vol. 22. No. 1

R /PRUBRYEF IR HINT A/Brisbane/59,/2007 J 2 7 A= 78 K /N B AR IS 55 4 K R
Tab.1 Clinical characteristics of mice challenged with wild-type and mouse-adapted seasonal HIN1 A/Brisbane/59/2007 viru-

ses at 4 days after infection

bk - Wise TENE /N B R ZEIE The clinical manifestations of the survival mice
Strain Death Near B/ L eSS
death Pilo-erection Pulmonary pathological changes

WT 0 0 J& None Tt None
MA-1 0 0 J& None J& None
MA-2 0 0 2 J& None
MA-3 0 0 3 1 Al T4k S BRIS 21 2995 k1 Dark red lesions appeared near the hilum of lung
MA4 0 0 3 KIAFH Large area
MA-5 0 0 3 KM Large area
MA-6 1 0 2 KT Large area
MA-7 1 1 2 + 57 Hunchback KIAFR Large area
MA-8 2 1 1 2 All

TE: WT, BRI MA, /NRUE I
Note; WT, wild-type; MA, mouse-adapted
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Fig.1 Viral load of mice challenged with wild-type and mouse-adapted sea-
sonal HIN1 A/Brisbane/59/2007 viruses at a days after infection
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Tab.2 Sequence alignment of wild-type and mouse-adapted seasonal HIN1 A/Brisbane/59/2007 viruses of each passage

- PB2 PB1 PA HA NP NA M2&Ml1 NEP&NS1
B
. nt aa nt aa nt aa
Strain
317 89 425 125 713 221
WT - - - C Thr A Asn A Asp - - - -
MA-1 - - - C Thr A Asn A Asp - - - -
MA-2 - - - C Thr C Thr A Asp - - - -
MA-3 - - - C Thr C Thr G Gly - - - -
MA4 - - - C Thr C Thr G Gly - - - -
MA-5 - - - C Thr C Thr G Gly - - - -
MA-6 - - - T Tle C Thr G Gly - - - -
MA-7 - - - T Tle C Thr G Gly - - - -
MA-8 - T Ile C Thr G Gly - - - -

T WT, B AR MANBUS IR nt, PR ; aa: EHERR,
Note: WT: Wild-type; MA: Mouse-adapted; nt: Nucleotide; aa: Amino acid.
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Fig.2 Survival rate of mice intranasally challenged with wild-type and mutation mouse-adapted seasonal HIN1 A/Brisbane/

59/2007 viruses at 14 days after infection
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Fig.3 Body weight changes of mice intranasally challenged with wild-type and mutation mouse-adapted seasonal HIN1 A/
Brisbane/59/2007 viruses at 14 days after infection
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