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A /California/07 /2009 (HIN1)

HIN1 (2009) ,A /South Camlina/1/

18 (HIN1) 1918 Al

Brishane/59/2007 (HIN1) WHO 2008 -

2009 2009 - 2010 HIN1

; A /Swvine/ lova/1/1930 (HIN1)

A /Swine /Indiana/

A /Swine/Hong Kong/5190/

A /Swine/England WVL7/1992
HIN1

HIN1
9K035/1999 (HINZ2)
1999 (H3N2)
(HIN1)

12
DNA Star
EditSeq M edA lign
A /California/07 /2009 (HIN1)
11 (HA NA NP M1 M2
NEP NSL BB1 B2 PA B 1-F2) ,

(M adin, W |,
URA) HIN1

(2009)

2
21 (Hemagglutnn, HA)
211 (Cleavage site) : A /Califomnia/07/
2009 HA 1701bp, 566
aa, N 17 aa HA HA1
(326aa) HA2 (223aa) ,
R , aa QR G,
[1]
212 (Antigenic site) : HA
HA?2 ,HA1 HA ,
H1 HA1 44
1 44 4 :
Ca(14aa) Cb(8aa) Sa(13aa) Sh(13aa) A/
California/07 /2009 A /Svine /Indiana/9K035/
1999 ( H1 ) , HA
95 1% 94
9%, HA 27 , 20
HA1 , 6 3
(Ca 2 Ch1 Sa 3 ) LA
California/07/2009 A /Brishane/59/2007 HA
72. 4%
79.0%, HA 108 , 90
HA1 , 23 4
(Ca7 Cb5 Sal H8 )
HIN1
HIN1 ,
213 (Glycogylation site) :
HA

7] H1
A /Suth Camlina/1/18 A /Swine/ lova/1/1930
HA1 4 ,
22 3394 289 ® A/california/07/2009 HA

278 (NTT),
5 , HIN1
H1 A /B rishane/59 /2007

63 129 163 3 7
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, A /California/07 /2009 ) ( 1 HIN1 (
HA H1 , ) HINZ (
HIN1 , 225 E) 190
21 4 ( Receptor-binding site, 225 D ( ) G
RBS): HA )
HA 2 el A /Swine /Indiana/
o -2,3 (0 2-3Gal) o -2,6 9K035/1999  HA HIN1 ,
(S 2-6Gal) 225 G D
A2, 3Gal , A2, HIN1 ,
6Gal 1 HA H1 S0 2-6Gal
, A [Califomnia/07 /2009
HA , HIN1
, , RBS
, ( H1 )
) , T155V /1  TI59N/S H1
, RBS H1 , H1 155 ,
, , 159 T G A /Califoia/07 /2009 HA
(89l H1 155 159 VN,
,8 HA (1 : H1
, , (
( 2 ,E190D  G225E/D 2000 ) H1 186 P, A/
, H1 S 2-6Gal California/07/2009 A /svine/ Indiana/9K035/99
, S0 2-3Gal : S, 1999 H1 186 S(
E190D , H1 1) , A /Califomia/07/2009  HA RBS
( ) (8-31 A /California/07 /2009 ,
HA 190 225 D, 1999
H1 ( A/svine/ Indiana/9K035/99 H1
) H1 (A /Brishane/59/2007
1 A/California /07/2009 HA

Tablel Amino acid residueson recepr-binding sites of HA proteinsof A /Califoria /07/2009 and the reference viruses

Residues on the receptor-binding sites of HA proteins

Vis 71 138 155 159 186 190 194 225 lineage
A /California /07/2009 (HIN1) E A \% N S D L D Tripe-reasortant svine, North America
A / svine/ Indiana/9K035/99 (HIN?2) E A \% N S D L D Tripe-reasortant svine, North America
A/ svine/ lova/930/01 (HIN2) E A \Y N P D L D Tripe-reasortant svine, North America
A /svine/ lova/1/1976 (HIN1) E A v* N P D L G Classical svine
A [Brishane/59/2007 (HIN1) E A T G P D L D Seasonal human
A /duck /M iyagi/66 /1977 (HIN1) D A" T T F EF L' & Avin
A/ svine/ England WVL7/1992 (HIN1) D A \Y N P D L G Avian-like svine, Europe
A /South Carolina/1/18 (HIN1) D A T s P D* L D Sain pandemic, 1918

" Residues numbering is aligned to the H3 virusHA. “ Amino acid is conserved in all ssquences in this host

22 ( Neuram nidase, NA)
A /Califoria/07 /2009 NA ORF
1407bp, 469 NA 3

N 30
; 77 C ,
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50 A /Califomnia/07 /2009
NA
N1 NA 7
e 57,58 ( N1 )
62 67 88 146 234 , A/Suth Camlina/1/18
A /California/07/2009 A/
Swine/England WVL 7/1992 7 ,
389 , 8
A /B rishane/59/2007 8 ,
(57 62 88 146  234),
3 (48 434 454 )
N1 , A /California/07 /2009
N1
NA, 146
146 N1 (
) ,

[10]

AMWSN/33(HIN1) A/NWS/33 2

NA 146 1
(N146Y/R) ,
,A /California/07 /2009 146

N1 NA ,
N2 NA B A /Califomia/07 /
2009 A /Brishane/59/2007 ,
75 7% 80 5%, 87
8 (N221Q, N329E,

K331G, G339N, N344D, 1368N, S369R, S370L) A/
California/07/2009 A /Swine/England WVL7/1992
, 94. 2%
94. 9%, 24 , 1
(K331R) A /Califomia/07 /2009
NA HIN1
NA 4
, 9 (E119,
D151, D198, E227, D243, E276, E227, D330, E425)
6 (R118, R152, R224, H274, R292,
K350), 15 A
NA ,
- A /Califomia/07 /2009
NA ,

21 A /California/07 /2009 NA

zanamivir)
NA

(o=eltamivir

, E119v, R292K, R293K,
N294S H274Y,

H274Y
oseltamivir

A /Califomia/07 /2009

HIN1

[13- 14]

23 (M atrix proten)M1 M2
A [California/07/2009 M
M M1 M2

M1 252 ,

101 - 105
(RNA -binding)
102 - 105
,101 (RKQT
G)"*  A/Califomia/07/2009 101 - 105
KKLKR, :
HIN1 ( A /South Carolina/1/18
A /B rihane/59/2007) HIN1
RKLKR( 2) 101
M1 148 - 162
CCHH
(CATCEQ ADSQHRH ) | A /Califomia/07 /2009
M1 CCHH

(RKLKR) M1 RNA
(NLS),

M2 97 , N 9
M1 , 14
M1 M2
M2 97 )
(1-24) (25 - 43) (44 -97) A/
California/07 /2009 50
C[l7] 64 gl&]
, 28 V, A/Califomia/
07/2009 |, A /South Camlina/1/18
, H1 AT M2

14 16 18 20
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/ , 1999 18R , 3
14G 16E 18K 20S, H1 ( 2) A /Califomia/07/
14E 16G 18R 20N'*' A /California/07 /2009 2009 M2 ,

2 (16E, 209) , 2
(14E, 18R), A/Swvine/Hong Kong/5190/
2 A/California/07/2009 M1 M2
Table2 Amino acid comparion of M1 and M 2 betveen A /Califomnia/07 /2009 and reference viruses
Vinses M1 Residues on theM 2 extracellular domain
101 - 105 14 16 18 20
A /California/07 /2009 (HIN1) KKLKR E E K S
A /Svine/Hong Kong/5190/1999 (H3N2) KKLKR G E R S
A /B rishane/59/2007 (HIN1) RKLKR E G R N
A /BrevigM isson/1/18 RKLKR E G R N
Classical Svine H1 RKLKR E G R N
Human H1 RKLKR E G R N
Avian H1 KKLKR G E K S
M2 5 -2 Ay
. L26F Califomia/07/2009 80 - 84
V27A A30T SBIN  G34E™ ,
1987 , K\BIN ,
21 A /Califomia/07/2009 M 1918 NSL C ( 227 -
SV, HIN1 230aa) 4 ESEV  EPEV ,
Mz (PDZ damain ligand, A)
M1 M2 Dz 80 - 90aa ,
MDCK (291
, M 47 M1 T139A =} ,
, A /Hongkong/1/ (30221 R
1968 (H3N2) , M1 (T167A) RSEV RSKV, mz
M2 (D44N) (z2:24] , HIN1 230
A /Califomia/07/2009 M1 , R 1940 , HIN1
H2N2  H3N2 NSL 237 ,
24 NS ( Non-structural proten) A 1980 , HIN1
NS 2 , NSL NEP( H3N2 NSL 230 ,
N2 ) NSL =8 et ,
, IN 1N , HIN1 NSL
, ,NSL GerBank 1930
NSL 2 : HIN1 NSL ,
N- RNA (1-73) C “ ” 1940 230,
(74 - 230) NSl RSEV 1950 - 1960 R
, (2] GSEl; 1960 , 220
2000 H5N1 NSL 80- 84 , 219 R
5 , , HIN1
: (1 A /California/07/2009  NSL
(201 , H5N1 , NSL  219aa, A ,

, PA2S D92E V149A, HIN1 ( 3)
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3 A/California/07/2009( H1N1)
Table 3 Molecular characterization of the four C-teminal residuesof the NSl proteins of A /California/07 /2009 and reference viruses

NS1 C PL

Viruses Four c-teminal residues  Location * A motif L ineages
A /California/07 /2009 (HIN1) PEQK 219 - Classical svine
svine/ Tennesee/49 /1977 PEQK 219 - Classical svine
Swine/ Indiana/9K035/99 PEQK 219 - Classical svine
A /Puerto Rico/8/34 (HIN1) RSEV 230 Human
A /Hong Kong/486 /97 (H5N1) EPEV 230 Avian
A /BrevigMission/1/1918 (HIN1) KSEv 230 Avian
! The amino acidswere numbered with the N-teminal aaragines of NSL protein designated amino acid 1
No deletion
- Deletion
25 ( Nucleoprotein, NP) F, Y( 4) HIN1
Reid NP 6 (2009) NP HIN1 ,
(81 A /Califomia/07/2009 313 Vv, 313 F % ,
4 A /California/07/2009 NP
Table4 Amino acids camparion of NP betveen A /California/07 /2009 and reference viruses
viruses 16 33 100 136 283 313
A /Califomnia/07 /2009 (HIN1) G | \% | L \Y%
A / Indiana/9K035/99 (HIN2) G | \% | L F
A /BrevigMission/1/18 (HIN1) D | | M P Y
Human D | \% M P Y
wine G | I( M/ L F
Equine G R R L L F
Avian G R R L L F
* A fav strainshaveV at thisposition
26 ( Polym erase cam ponents) (1 A /Califomia/
A /Califoria/07 /2009 07/2009 H1 , B2
H1 , 5 (199A, 475,
1998 (B2 567D, 627E, 702K) , PA 5 4
PA) H3N2 (mB1) H3N2 (55D 100V 552T), 1
mB1 1968 21 (E382D) ( 5)
A /California/07 /2009 B2 PA mB2 PR 10 ,
10 ; mB1
30 , 10
5 A/California/07/2009 PB2 PB1 PA
Table5 Amino acid canparison of B2, B1 and PA betveen A /California/07/2009 and reference viruses
Viruses B2 B1 PA
199 475 567 627 702 375 55 100 382 552
A /California/07 /2009 (HIN1) A L D E K S D \% D T
A/ Indiana/9K035/99 (HIN2) A L D E K S D \% D T
A /BrevigMission/1/18 (HIN1) S M N K R S N A D S
Human HIN1 S M N K R’ S N A D S
Human H2N2 S M N K R S N A D S
Human H3N2 S M N K R S N A D S
Classical svine S M D K R S N \% D S
Avian A L D E K N/SIT ' D) \% E T
Equine A L D E K S N A E T

" All hunan HIN1 FB2 sequences have an A at position 702, except that o out of three A /PR /8/34 sequences have aL residue
" The majority of avian sequences have an N residue at position 375 of FB1, 18% have a S residue, 13% a T residue
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H5N1  H7N7 , B2
E627K  D70IN , ,
(=1 A /califomia/  HIN1 , HIN1
07/2009 B2 10 , a0 a1l
, 627 701 E N, (http: / Amwv. wha int/csr/
dissase/ svineflu/notes/hlnl _ clinical _ features _
27 PBl1-F2 20091016/en/index hml) ,
FB1-F2 mB1 ORF S0 2-
, , 6Gal , S0 2 - 3Gal
( ) [35-38] [42]
B1-F2 , FB1-F2 HIN1 HA
90aa(A /Puerto Rico/8/34  87aa) ,
mB1-F2* 1947
HIN1 HIN1 B1-F2, , HIN1 11
FB1-F2 , ,
HIN1 57aa , HIN1
HIN1 11 25 34aa ,
40% ( 1979 (
)  PB1-F2 11 25 34aa (el ) : (
H3N2 mB1-F2 , ) , :
mB1 H3N2 ,
B 1-F2 B1-F2 , HIN1  FB1-F2
, (41 1laa, 57aa 87aa , HIN1
, A /California/07/2009  FB1-F2 HIN1 ,
llaa 57aa  87aa , , HIN1
HIN1 HIN1 FB1-F2 , (2009)
HIN1 (2009) ,
B 1-F2 C , ,
, (o] , B1-F2 :
A /California/07 /2009 ,
HIN1
3
HIN1 , HA
H1
, HIN1 HA ,E190D  G225D
, , (e HIN1
, , HIN1
( ; ,
H5N1 1918 ), HA H1 E190D G225D ,
NSL P42S D92E e
V 149A B2 E627K B1-F2 ? HA
NSL A , HIN1

HA
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HIN1
NA M

, (HA  NA)

, HIN1 (

(4] HIN1
, (H5N1 H7N7 HON2

A /California/07 /2009 ,
HIN1 ,

: B1-F2
HIN1

1laa, 57aa
87aa , HIN1
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M olecular Character ization of the early phase of the Novel
nfluenza A H1IN1(2009) Viruses

Xian Qi, Fenyang Tang , Liang L i, Lunbiao Cui, Bin Wu, Ronggiang Zu, Fengcai

Zhu, Haitao Yang, Huawang
(Jiangsu Center for Disease Control and Prevention, Nanjing 210009, China)

Abstract: [ Objective ] Pathogensof the first influenza pandemic this century belong o influenzaA HIN1 viruses,

which are different from human sea®nal HIN1 viruses in antigenic and genetic characterization To better
understand the genetic characteristics and evolution, timely detect variant strainswith epidemiological importance,
we analyzed in detail the molecular characterization of the early influenza A HIN1 (2009) virus [ M ethod ]
genamic sequences of reference influenza viruses were obtained fran Influenza Reurce Center of GerBank

Sequenceswere analyzed using the EditSeq and M egalign progran with the L asergene sequence analysis ©ftvare
package (DNA Star, Madion, W I, USA). A /California/07 /2009 (HIN1) was slected as a representative strains
of the novel influenzaA HIN1 (2009) virus, and itsmolecular characteristicswas detemined [ Results ] A/
California/07 /2009 do not contained the molecular characteristics of highly pathogenic influenza virus, and its 11
proteins retained most of the molecular characteristicsof svine influenza virus, but alo had some characteristics of
avian and human influenza viruses W ith a classical svine HIN1 and human HIN1 dual character, FB1-F2 protein
of A /Califomia/07/2009 teminates after 11aa, 57aa and 87aa, which is a unique molecular characteristics of
influenza HIN1 (2009) virus [ Conclusion ] This is the first report for detailed analysis of Molecular
characteristics of the novel influenza A HIN1 (2009) virus As the virus further adapt and persist in human
populations, itsmolecular characteristicswill change accordingly S we should pay gecial attention o the effect
on virus transnission and pathogenesis

Keywords InfluenzaA virus HIN1; PB1-F2; influenza pandamic; Molecular characterization
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