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An Outbreak of Seasonal Influenza Viruses A(HIN1) in
Changsha Was Diagnosed by Laboratory and the
HA Gene Characteristic Was Analyzed

SONG Ke-Yun® ZHANG Ru-Sheng OU Xin-Hua

(Center for Disease Control and Prevention of Changsha, Changsha, Hunan 410002, China)

Abstract: To determine the etiologic agent of an outbreak of influenza viruses from Changsha Foothill
Mountain International School in 2009, and to analyze the HA Gene Characteristic of the HIN1 influenza
viruses. Twenty-five nasopharyngeal swab specimens from the outbreak of influenza viruses were tested by
conventional RT-PCR and influenza viruses isolated simultaneously. Virus isolated (A/Yuelu/314/2009) from
the outbreak was sequenced by CEQ™ 8000 Genetic Analysis System and the sequencing results submitted
to GenBank (Accession No: FJ912843), then the sequencing data was analyzed by ClustalX and Mega4.1
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softwares. Results showed the influenza viruses A(HIN1) of positive were 18 cases by influenza viruses

isolated tests and 21 cases by conventional RT-PCR, respectively. The nucleotide and amino acid sequence

homology of the HA gene of A/Yuelu/314/2009 are 99%

compare with the vaccine strain

(A/Brisbane/59/2007) in 2008~2009 years. The HA sequence data also showed that had 6 amino acid muta-
tions (V148A, S158N, G202A, 1203D, A206T, W435R), and the S158N located at antigenic site B of HA
protein. Nine potential glycosylation sites (27, 28, 40, 71, 151, 176, 303, 497, 536) in the HA sequence of
A/Yuelu/314/2009 is the same with A/Brisbane/59/2007, and the sequences of potential glycosylation sites
were conserved. In this study, laboratory evidence diagnosed seasonal influenza A virus (HIN1) as the etio-
logic agent of the outbreak. The virus isolated (A/Yuelu/314/2009) strain of HINI1 subtype is not a new
variant in Changsha in 2009 compare with the vaccine strain (A/Brisbane/59/2007), the outbreak of influ-

enza A virus (HIN1) from Changsha Foothill Mountain International School maybe are caused by the

change in genetic characteristics between vaccine strains and the decreased of immunity to influenza A virus

(HIN1) in the crowd.
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GeneAmp PCR System 9700( ABI );
: CEQ™ 8000 Genetic Analysis System(
Beckman ); Centrifuge 5415R(Eppendorf );
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Powerpac™ Universal( BIO-RAD ); G: BOX
( ); QIAGEN® OneStep
RT-PCR kit RNeasy® Mini Kit( QIAGEN )

DNA : Universal DNA Purification
kit( ); DNA : Genome-
Lab™DTCS-Quick Start kit( Beckman )
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25 / ;
A(HINI)
A/ /314/2009(A/Yuelu/314/2009);
/
[2]
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WS 285-2008 B
25 /
(MDCK ),  75%~100%
, (
)
1.4 TSR EAZER G
RNA RNeasy® Mini Kit(QIAGEN
), , RNA
-20°C 25 /
RT-PCR A M B NS
H1 HA H3 HA

, QIAGEN® OneStep RT-PCR Kkit,
(25 pL): ddH,0 7 pL; 5 x Q-solution 5 pL; 5 x QIAGEN
OneStep RT-PCR Buffer 5 uL; dNTP mix (10 mmol/L)
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HA2-R: 5'-TTAGATGCATATTCTA CACT-3'
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Fig. 1 Agarose gel electrophoresis of RT-PCR products of
the HA gene of the HIN1 influenza virus isolated strain
(AlYuelu/314/2009)

: M: 100 bp ; HA1: HA1
HA2 RT-PCR ; NTC: .
Note: M: 100 bp DNA marker; HA1: RT-PCR products of the
primers of HA1; HA2: RT-PCR products of the primers of HA2;
NTC: Negative control.

RT-PCR s HA2:
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2); , 1995 , 3; 6
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A/Yuelu/314/2009 A/Brisbane/59/2007 2006
A(HINT) 2.5 A/Yuelu/314/2009 4Btk HA EERERF
(A/Guangzhou/1684/2006 A/Guangzhou/483/2006 NZHREEMUREBEERBENMASTRER
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59/2007 (2 (RBS), RBS 190 (190~198), 130
2.4 AlYuelu/314/2009 B4k HA ERERRE  (135-138), 220 (221~228)
B R T R ER . :
A HA (HA1) A/Yuelu/314/2009  RBS 3
(HA2) , AGG :G202A  1203D  A206T; RBS
1 (R), HA A B CDES5 HA
4. A 140~146 HA , HA
133~137 ;B 155
(156~160) o N Asn( )-X-Thr( )
187~198 ; C 53, 54, 275 Asn( )-X-Ser( ) Asn 61
278 , 52 Cys 277 Cys A/Yuelu/314/2009 HA 9
:D HA (27 28 40 71 151 176 303 497
, 207, 172~174 . E  536), HAI 7 ,
63, 78, 81, 83 WHO A/Brisbane/59/2007(HIN1)
A/Brisbane/59/2007(HIN1) , , , 3

_liA/Guangzhou/483/2006(ACB32201 1)
A/Ningbo/772/2008(ACI 25128.1)
A/wiugbﬁ/}25/200 (AC}25}2 . \)
‘LiA/Guangzhou/l684/2006(ACB32207. 1)
A/Jiangxi/595/2006(ACF76727.1)

@ A/Yuelu/314/2009(ACP41145.1)
A/Brisbane/59/2007(CY030232.1)

— A/Wuhan/371/95(CAC86625.1)
L A/Beijing/262/95(ABP51995.1)

0.005

2 A/Yuelu/314/2009(HIN1) % B #k HA ERi# L H 47
Fig. 2 Phylogenetic tree for the HA gene of the HIN1 influenza virus isolated strain(A/Yuelu/314/2009)
: R :0.005 .
Note: Letter and number in parentheses behind the name of virus; Gene logging number in GenBank; Bar: 0.005 substitutions per nucleotide
position.
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AlYue hu/314/2009
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540
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545
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3 A/Yuelu/314/2009(H1IN1) %> B #k HA B H 52 & ¥k A/Brisbane/59/2007(HIN1) & EER F 51 Lbik

Fig. 3  The amino acid sequences of the HA gene of the HIN1 influenza virus isolated strain (A/Yuelu/314/2009)
compared with sequences of the vaccine strain (A/Brisbane/59/2007)

Note: Underline Means potential glycosylation site.
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