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R1 FITTHEESO TR HEN1 BB 1 JL X DRIRERAL 7 3 / BEEDS)

Viruses Connecting peptide amino acid sequence
A/chicken/Yamaguchi/7/2004 R E - R R K K R
A/chicken/Oita/8/2004 R E - K R K K R
A/chicken/Kyoto/3/2004 R E - R R K K R
A/crow/Kyoto/53/2004 R E - R R K K R
A/crow/Osaka/102/2004 R E - R R K K R
A/HongKong/156/97 R E R R R K K R
A/chicken/Hong Kong/YU822.2/2001 R E R R R K K R
A/chicken/Hong Kong/YU562/2001 R E R R R K K R
A/pheasant/Hong Kong/FY155/2001 R E R R R K K R
A/chicken/Hong Kong/FY150/2001 R E R R R K K R
A/chicken/Hong Kong/NT873.3/2001 R E I R R K K R
A/duck/Hong Kong/573.4/2001 R E - R R K K R
A/duck/AVL-1/Anyang/2001 R E R R R K K R
A/teal/China/2978.1/2001 R E I R R K K R
A/pheasant/Hong Kong/sv674.15/2002 R E R R R K K R
A/chicken/Hong Kong/96.1/2002 R E R R R K K R
A/Hong Kong/213/2003 R E R R R K K R
A/duck/China/E319-2/2003 R E - R R R K R
A/chicken/Shantou/4231/2003 R E R R R K K R
A/chicken/Indonesia/BL/2003 R E R R R K K R
A/Vietnam/1196/2004 R E R R R K K R
A/goose/Thailand/79/2004 R E R R R K K R

Ck/Kyoto/3/2004
Crow/Osaka/102/2004
— Ck/Qita/8/2004
%3 Ck/Shantou/4231/2003
1 Ck/Indonesia/BL/2003
001 0 Dk/China/E319-2/2003
Thailand/1(KAN-1)/2004
*Gs/Thailand/79/2004
HK/212/2003
Dk/Guangxi/50/2001
Teal/China/2978.1/2001
Ck/HK/NT873.3/2001
Phe/HK/FY155/2001
Dk/HK/573.4/2001
Ck/HK/96.1/2002
Ck/HK/YU822.2/2001
9 Ck/HK/YUS562/2001
Dk/Guangxi/53/2002
. = Dk/Shanghai/37/2002
Dk/Shanghai/38/2001
100 " Dk/Anyang/AVL-1/2001
Sck/HK/YU100/2002
‘GI/HK/38/2002
o0 Ph/HK /sv674.15/2002
HK/156/97
100 —|SI—7GS/GD/ 1/96
Ck/Italy/8/98
Tern/SouthAfrica/61
Ty/Ontario/7732/66

1 H5 E{ET- D518
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X2 BAREBETHESINO HEN1 FHE ) 1L KO B

% Homology with Ck/Korea/ES/03

Segment Ck/Yama/7/04

Nucleotides (Amino acids)

Ck/Oita/8/04
Nucleotides (Amino acids)

Ck/Kyoto/3/04
Nucleotides (Amino acids)

PB2 99.7 (99.9; *N740D)
PBl  99.8(99.7; S80C, V171M)

HA 99.5(99.3; P86S, V2191, K325R, F545L)

99.7(99.9; N740D)
99.6 (99.7; F94Y, V171M)

99.6 (99.3; A83V, P86S, S503N, F545L)

99.7 (99.7; *1463V, N740D)
99.9 (99.9; V171M)

99.6 (99.3; P86S, K152T, K325R, F545L)

( ( (
( ( (
PA  99.7(99.3; T54I, S254N, Y452H, 1596V, L645V)  99.6 (99.3; T541, G66D, S254N, Y452H, L645V) 9.5 (99.4; T541, S254N, Y452H, L645V)
( ( (
( ( (

NP 99.7 (99.8; N240D)

NA 99.6 (99.8; K45Q) 99.8 (100)
M 99.9 (M1 100) 99.9 (M1 100)
(M2 100) (M2 100)

NS 99.4 (NS1 99.1; P3L, S212N)
(N'S2 96.7; P3L, Y55F, V60L, T90A)

99.8 (99.8; N240D)

99.5 (NS1 99.6; S212N)
(NS2 98.3; Y55F, V60I)

99.8 (99.8; N240D)
99.6 (99.6; K45Q, N289D)
99.8 (M1 100)
(M2 100)
99.5 (NS1 99.1; S73P, S212N)
(NS2 98.3; Y55F, V60I)

* JBEONE E R

\H:E

e b T 3

X3 IUOEBRREFHLOPBEINETIILZ (BEFREV) EEEFERZOIER

% nucleotide (amino acid) homology with A/chicken/Yamaguchi/7/2004

Segment

A/chicken/Shantou/4231/2003  A/goose/Thailand/79/2004 A/HongKong/212/2003
(genotype V) (genotype Z) (genotype Z+)
PB2  99.2(98.9) 98.9 (99.6) 98.9(99.3)
PBI  99.3(99.6) 98.5(99.3) 99.1(99.6)
PA 99.6 (99.2) 93.6 (97.9) 93.3(97.8)
HA 98.5(98.1) 97.2(97.0) 97.3(97.3)
NP 99.5(99.1) 98.7 (100) 99.1(99.8)
NA 98.8 (98.4) 97.3(96.4) 89.8 (92.1)
M 99.4 (M1 99.6) 98.8 (M1 99.6) 98.9 (M1 100)
NS (M2 100) (M2 96.9) (M2 96.9)
99.3(NS197.8) 98.2 (NS1 97.3) 98.5(NS1 98.2)
(NS2 96.7) (NS298.3) (NS297.5)

ZFORER, bHETHEEE N2 A L ARRIEW$FR b HA
BEHORBEMNIIEEET I /B KUYy, R7IVF=
V) O L7z R T S B A BB A SRR A
ADHbDOTHNY (K1), HET V7 THRITL TS H5
EFORKIC/ LTV (E ). F/oe bodif 7T
VHREREL LTSN TWAE T Yy Rty
I UM T BEZEMED 7 I VR RN 25, i
MERT LI LT IV ERIBFON o722,

FEFEN D HE T S 72T A )V ARKD T %
MBELI2EZH, HEOHREEG»OSHES N2 A VA
&R 99% DL EORIFEME R R L 722800, EEE HAR

DOFATIIEM L -k FRATIRA L 72 Z 25 (R 2)D,

F 22N S IEHEILEA T 2003 E5 8 S 7z E s TR
(genotype V) 2 &N 727 4 )V A%k (A/chicken/
Shantou/4231/2003)10 & & g AR Z R L7z —F, ¥
A RN N F L THAT L7z A )V A% genotype Z I2/ET %
bOT, AARRPLHEETHITLIZT A NVARRE TR > Tw
- (R3). TOEVWDE DY - BEEHEICEKRLTW
DD PIEARHEA, 2003 ~ 2004 SEQT I TIZBIT B
H5N1 O FAT IO #E T RIRE L Tw7z 1657 2o
BIEARZ O AV AIHEFIBEE TIRC LKE2S B
HES TS 30 Z kb IRE P 2 MU~ D A VA D
PR E s Tnws

HARD 3 %@“ifﬂ#%ﬁﬁﬁé N7z AV ADEIHT
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(VA4 VA 555 25,

K4 TEIVAHLSHBEEIO - HEN1 FEIY) o JL X (A/duck/Yokohama/aq10/2003) D& 15 FEHT

Number of
Segment  nucleotides Viruses with the highest homology a % homology
examined
PB2 2280 A/chicken/Netherlands/1/2003 (H7N7) 96.9
PB1 2274 A/duck/Zhejiang/52/2000 (H5N1) 98.8
PA 2151 A/chicken/Shantou/4231/2004 (H5N1) 97.5
HA 1707 A/chicken/Jilin/9/2004 (H5N1) 97.0
NP 1497 A/aquatic bird/Hong Kong/399/99 (H3N8) 97.2
NA 1410 A/egret/Hong Kong/757.2/2003 (H5N1) 98.9
M 982 A/goose/Hong Kong/3014.8/2000 (H5N1) 99.1
NS 823 A/duck/Hong Kong/380.5/2001 (H5N1) 98.9

L IR ER & ERSEE S8 )R (World Organization for
Animal Health; OIE) D J5i:I2hEwy, FEEHIR YRR 08 %
fTolzbh, HRLAEEZ 1 HUANICHEYE LY 5IEE
RO B VR TH B 2 AL 2, #iako HA &1
DOBAZEREL T 3 7 BRECH 2> & il S L5 FRIE IS —3 L 7=,
—7J7, HS5NIL HERI A b Z 0TI FLEA b &g - FIEE Lo
LHZryHDHI MO T A% HWTINESEG 2555
BESN oA NV AR ERRE LT ONEM:Z5H L 7.
FDRER, 50% ¥ 7 AFIEEIL 5X10°EIDs, TH Y, h
FTHWAROLNTE/AHENL 7 A VR 219 o CidhfET
Hotz.

3. BARETCHEESh /- HENLREIE
A2ITIVITHFIALILAR

WP B A SN2 7 e VAH S HEN1 il E A4 >~ 7)1
IUWIANADGEEESNDE Z LD 510, 200345 H
HED S HANIA SN2 7 C VAN S BIHERT O 7 4
U AMAEC HENL M 8 4~ 7 )V T v W £ L A DS BE S
N7z, COIANADBLTREFTR/IZL A, BEHOR
LRERRAZ— R DTHo2 (RO, TS
0 — FUPifka Fva 7z HA BB OPUSRITOFE R, BRI
DRIEMEE IZ R > TWR, 202 L 3SR BETR,
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WEEMEARIE L CTB Y, FILICd 7 Rdfa T o H5N1
R A VAR EN ) 2k, ki 2T
BEVREETHALZ LR L TV,
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o722 F BT ARG — N Th bR R
TINS DT AN ADFHFEERE P BBERE ], [

FIRER R 2 AEPBD NP Zof%, HENI
TR A )V ARRIHC b BRI SN D B 2 L AR
ANz, BHET VT CHEBLEETRZ ANV RAIZDONnT
bIEMGETT 5 2 L IdPiEA R LEEE BbN .

F oy AT B IREMEE RARICEEM L 72 & 2 5,
50% ~ 7 AR L 5X10°EIDs, TH 0, &3 h o7z,
L7 L 10°EIDsy % ¥ 7 Al Heflifh, 2 MMBIEEL Cwize
AWM 1]l Hik 2 ICD~ ™ ADFEL L 72, H5NI iR A
WVADT T ZFFRMEE Y 7 A CTESICRRT L2 )
REENR TV ERS Y, LD~ T D5
ANWVAZEDBIL, %50% 7 AFEETRKDOIZLE A,
10°EIDg, & JGHRICHERZF L ER LTz, Fuckke~
v A RS AR A AR L 72 8 25, 1 kI PB2
YU IBED6QTFEHDOT I JEEDGlu DS Lys IEH L
TWe?, ZoOERIZ197 FOFETE 250 Sh
72 HoN1 7 A )V A2 B W THW 72 SN0 A1 —
BLTBYYW, ZOPB2EMAED 62T HEHDT I /W)t
Lys Th 5 Z L IFFLBUH T 2WE ISR E L BL 5
ATWBIERRLTWE D, L2LEY D 1kIEZ 0%
REFBOLNT, 7 2T 2 WEE IO EET D
B5 LT B iTREMEARIB S 7z 2,

4, HON2 BEIBEA > JILI YoMV R

HEDSEA SN2 T L VALSHZ Y, FEAMED S &S
WWEPETIZZ WASHIN2 HiFRIE £ > TV T 7 £ )L AT
SEESNTNEY, FBHEY ANV ADOEY L W2 XL Mo
JFAR & OBEAREGL L) Z OFRREDHMAL T 5 2 L AL
JEYLf] R FEEREY) TR XN TV B 1283 thE Iz B wvT
HON2 Fi R ™ A b ZAWEIA < AT LT3 ) 19, H5NI HiAY
7 AN R E SRR BIET RO 7 AV ZAPER STV
% 41517 = ¢ HON2 HE I £ L Z 1F 1997-98 41278 F A
T UMOEASNTZBEYE (ThrkrtvA4ra,
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Psittacula Krameri manilleusis) 7°5 b3 TB Y,
INHIIF 1999 EICFHFE T LSS N A VA
Q183 L SRZII D TR T - 72 %) 2 L IZMAETLE
DEHAZ AL TE T A VADER IS WA etz
AT, ZOX)ITMARBRARLEILES D7 A )V A — A
FUABBA Y IINVI Y FORENR FER L EZ 6D,

5 HbHUIC

2005 4E 11 H3ife, HSN1 HR 7 £ b 212 X B &5 ik
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H5N1 #EFI 7 A )V 2L BT L TEWEBIER 2R T DA%
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By AV AN X BRATIR AT WA, BHEES N2 AL
WEEMICPE R THITL TV A YA VAIEHFDO L H T
HY, TOBRGEBIBEDOL ZARHOT I THE.
7ZRBRICESHETIEH HH7 V7 TIE HIN2 Hifl w7 £ )V 2 b
RIS AT L, SoHicide MEISEEICT 5 B %
BERLTWD Y A VARG EET 5 203, 72 2003 4E12
IS TR O HINZ BBl £ LV ZD b P ADEGEDHRE &
NTwal, Zokyice MIRT a8/ A4 7LV o
DR E LT HIN2 Bl 4 )V 2T 2 M b B5 2 &
ETERWV, BA Y7V FekIZBIT 5 ke 2 22
AR T 7 F B0 pEELEZ S5ND,

X ®

1) Butt KM, Smith GJ, Chen H, Zhang LJ, Leung YH, Xu
KM, Lim W, Webster RG, Yuen KY, Peiris JS, Guan Y:
Human infection with an avian HINZ influenza A
virus in Hong Kong in 2003. J Clin Microbiol. 43; 5760-
7, 2005.

2) Chen H, Deng G, Li Z, Tian G, Li Y, Jiao P, Zhang L,
Liu Z, Webster RG, Yu K: The evolution of H5N1
influenza viruses in ducks in southern China. Proc
Natl Acad Sci U S A.101: 10452-7, 2004.

3) Chen H, Smith GJ, Zhang SY, Qin K, Wang J, Li KS,
Webster RG, Peiris JS, Guan Y: Avian flu; H5N1 virus
outbreak in migratory waterfowl. Nature. 436. 191-2,
2005.

4) Choi YK, Ozaki H, Webby RJ, Webster RG, Peiris JS,
Poon L, Butt C, Leung YH, Guan Y: Continuing evolu-
tion of HINZ influenza viruses in Southeastern China.
J Virol. 78: 8609-14, 2004.

5) Choi YK, Nguyen TD, Ozaki H, Webby R], Putha-
vathana P, Buranathal C, Chaisingh A, Auewarakul P,
Hanh NT, Ma SK, Hui PY, Guan Y, Peiris JS, Webster

10)

11)

12)

13)

14)

15)

16)

235

RG: Studies of H5N1 influenza virus infection of pigs
by using viruses isolated in Vietnam and Thailand in
2004. J Virol.79: 10821-5, 2005.

FREER T, HEMER  PREREMABANL2S O= 2
— Y ANVHEITANVABIOHIN2 £ 7 )V ¥
T AV ADSEE HARBREE R 2 HERE 56: 333-9, 2003.
Fouchier RA, Schneeberger PM, Rozendaal FW,
Broekman JM, Kemink SA, Munster V, Kuiken T,
Rimmelzwaan GF, Schutten M, Van Doornum GJ,
Koch G, Bosman A, Koopmans M, Osterhaus AD:
Avian influenza A virus (H7N7) associated with human
conjunctivitis and a fatal case of acute respiratory dis-
tress syndrome. Proc Natl Acad Sci U S A 101: 1356-
61, 2004.

Govorkova EA, Rehg JE, Krauss S, Yen HL, Guan Y,
Peiris M, Nguyen TD, Hanh TH, Puthavathana P,
Long HT, Buranathai C, Lim W, Webster RG, Hoff-
mann E: Lethality to ferrets of HoN1 influenza viruses
isolated from humans and poultry in 2004. J Virol.79:
2191-8, 2005.

Guan'Y, Shortridge KF, Krauss S, Webster RG: Molec-
ular characterization of HON2 influenza viruses. were
they the donors of the "internal" genes of H5N1 virus-
es in Hong Kong? Proc Natl Acad Sci U S A. 96: 9363-
7, 1999.

Guo Y], Krauss S, Senne DA, Mo IP, Lo KS, Xiong XP,
Norwood M, Shortridge KF, Webster RG, Guan Y:
Characterization of the pathogenicity of members of
the newly established HINZ influenza virus lineages in
Asia. Virology. 267 279-88, 2000.

Hatta M, Gao P, Halfmann P, Kawaoka Y. Molecular
basis for high virulence of Hong Kong H5N1 influenza
A viruses. Science 293, 1840-2, 2001.

Kishida N, Sakoda Y, Eto M, Sunaga Y, Kida H: Co-
infection of Staphylococcus aureus or Haemophilus
paragallinarum exacerbates HINZ influenza A virus
infection in chickens. Arch Virol.149: 2095-104, 2004.
Kou Z, Let FM, Yu J, Fan Z], Yin ZH, Jia CX, Xiong K],
Sun YH, Zhang XW, Wu XM, Gao XB, Li TX. New
Genotype of Avian Influenza H5N1 Viruses Isolated
from Tree Sparrows in China. J Virol. 79: 15460-6,
2005.

Lee CW, Suarez DL, Tumpey TM, Sung HW, Kwon
YK, Lee Y], Choi JG, Joh SJ, Kim MC, Lee EK, Park
JM, Lu X, Katz JM, Spackman E, Swayne DE, Kim JH:
Characterization of highly pathogenic H5N1 avian
influenza A viruses isolated from South Korea. J Virol.
79: 3692-702, 2005.

LiC,YuK, Tian G, Yu D, Liu L, Jing B, Ping J, Chen H:
Evolution of HONZ2 influenza viruses from domestic
poultry in Mainland China.Virology. 340: 70-83,2005.
Li KS, Guan Y, Wang J, Smith GJ, Xu KM, Duan L,
Rahardjo AP, Puthavathana P, Buranathai C, Nguyen
TD, Estoepangestie AT, Chaisingh A, Auewarakul P,
Long HT, Hanh NT, Webby RJ, Poon LL, Chen H,
Shortridge KF, Yuen KY, Webster RG, Peiris JS: Gene-
sis of a highly pathogenic and potentially pandemic
H5N1 influenza virus in eastern Asia. Nature. 430:
209-13, 2004.



236

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

Li KS, Xu KM, Peiris JS, Poon LL, Yu KZ, Yuen KY,
Shortridge KF, Webster RG, Guan Y. Characterization
of H9 subtype influenza viruses from the ducks of
southern China: a candidate for the next influenza
pandemic in humans? J Virol. 77: 6988-94, 2003.

Lin YP, Shaw M, Gregory V, Cameron K, Lim W,
Klimov A, Subbarao K, Guan Y, Krauss S, Shortridge
K, Webster R, Cox N, Hay A: Avian-to-human trans-
mission of HON2 subtype influenza A viruses: relation-
ship between HONZ and H5N1 human isolates. Proc
Natl Acad Sci U S A. 97: 9654-8, 2000.

Lipatov AS, Krauss S, Guan Y, Peiris M, Rehg JE,
Perez DR, Webster RG: Neurovirulence in mice of
H5N1 influenza virus genotypes isolated from Hong
Kong poultry in 2001. J Virol. 77, 3816-23, 2003.

Liu J, Xiao H, Lei F, Zhu Q, Qin K, Zhang XW, Zhang
XL, Zhao D, Wang G, Feng Y, Ma J, Liu W, Wang ],
Gao GF: Highly pathogenic H5N1 influenza virus
infection in migratory birds. Science. 309: 1206, 2005.
Maines TR, Lu XH, Erb SM, Edwards L, Guarner J,
Greer PW, Nguyen DC, Szretter KJ, Chen LM,
Thawatsupha P, Chittaganpitch M, Waicharoen S,
Nguyen DT, Nguyen T, Nguyen HH, Kim JH, Hoang
LT, Kang C, Phuong LS, Lim W, Zaki S, Donis RO,
Cox NJ, Katz JM, Tumpey TM: Avian influenza (H5N1)
viruses isolated from humans in Asia in 2004 exhibit
increased virulence in mammals. J Virol. 79; 11788-
800, 2005.

Mase M, Tsukamoto K, Imada T, Imai K, Tanimura N,
Nakamura K, Yamamoto Y, Hitomi T, Kira T, Kiso M,
Horimoto T, Kawaoka Y, Yamaguchi S: Characteriza-
tion of HH5N1 influenza A viruses isolated during the
2003-2004 influenza outbreaks in Japan. Virology. 332:
167-76, 2005.

Mase M, Kim JH, Lee Y], Tsukamoto K, Imada T, Imai
K, Yamaguchi S: Genetic comparison of HoN1 influen-
za A viruses isolated from chickens in Japan and
Korea. Microbiol Immunol. 49: 871-4, 2005.

Mase M, Eto M, Tanimura N, Imai K, Tsukamoto K,
Horimoto T, Kawaoka Y, Yamaguchi S: Isolation of a
genotypically unique H5N1 influenza virus from duck
meat imported into Japan from China. Virology. 339:
101-9, 2005.

Mase M, Imada T, Nakamura K, Tanimura N, Imai K,
Tsukamoto K, Yamaguchi S: Experimental assess-
ment of the pathogenicity of HSN1 influenza A viruses
isolated in Japan. Avian Dis 49: 582-4, 2005.

Mase M, Imada T, Etoh M, Sanada N, Tsukamoto K,
Kawaoka Y, Yamaguchi S: Imported parakeets harbor
HON2 influenza A viruses that are genetically closely
related to those transmitted to humans in Hong Kong.
J Virol. 75: 3490-4, 2001.

Matrosovich MN, Krauss S, Webster RG: HIN2
influenza A viruses from poultry in Asia have human
virus-like receptor specificity. Virology. 281. 156-62,
2001.

Naeem K, Ullah A, Manvell R], Alexander DJ: Avian
influenza A subtype HON2 in poultry in Pakistan. Vet
Rec.145: 560, 1999.

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

(YA VA #555%

Nakatani H, Nakamura K, Yamamoto Y, Yamada M,
Yamamoto Y. Epidemiology, pathology, and immuno-
histochemistry of layer hens naturally affected with
H5N1 highly pathogenic avian influenza in Japan.
Avian Dis. 49: 436-41, 2005.

Neumann G, Fujii K, Kino Y, Kawaoka Y. An improved
reverse genetics system for influenza A virus genera-
tion and its implications for vaccine production. Proc
Natl Acad Sci U S A.102: 16825-9, 2005.

Neumann G, Kawaoka Y. Reverse genetics of influenza
virus. Virology. 287: 243-50, 2001.

Nguyen DC, Uyeki TM, Jadhao S, Maines T, Shaw M,
Matsuoka Y, Smith C, Rowe T, Lu X, Hall H, Xu X,
Balish A, Klimov A, Tumpey TM, Swayne DE, Huynh
LP, Nghiem HK, Nguyen HH, Hoang LT, Cox NJ, Katz
JM: Isolation and characterization of avian influenza
viruses, including highly pathogenic H5N1, from poul-
try in live bird markets in Hanoi, Vietnam, in 2001. J
Virol. 79: 4201-12, 2005.

Nili H, Asasi K: Natural cases and an experimental
study of HON2 avian influenza in commercial broiler
chickens of Iran. Avian Pathol. 31: 247-52, 2002.

Peiris M, Yuen KY, Leung CW, Chan KH, Ip PL, Lai
RW, Orr WK, Shortridge KF. Human infection with
influenza HONZ2. Lancet. 354: 916-7, 1999.

Saito T, Lim W, Suzuki T, Suzuki Y, Kida H, Nishimu-
ra SI, Tashiro M. Characterization of a human HIN2
influenza virus isolated in Hong Kong. Vaccine. 20:
125-33, 2001.

Shinya K, Hatta M, Yamada S, Takada A, Watanabe S,
Halfmann P, Horimoto T, Neumann G, Kim JH, Lim W,
Guan'Y, Peiris M, Kiso M, Suzuki T, Suzuki Y, Kawao-
ka Y: Characterization of a human H5NI influenza A
virus isolated in 2003. J Virol.79: 9926-32, 2005.

The World Organization Global Influenza Program
Surveillance Network: Evolution of H5N1 avian
influenza viruses in Asia. Emerg Infect Dis. 11: 1515-
21, 2005.

Tian G, Zhang S, Li Y, Bu Z, Liu P, Zhou J, Li C, Shi ],
Yu K, Chen H: Protective efficacy in chickens, geese
and ducks of an H5N1-inactivated vaccine developed
by reverse genetics. Virology. 341. 153-62, 2005.

Tran TH, Nguyen TL, Nguyen TD, Luong TS, Pham
PM, Nguyen VC, Pham TS, Vo CD, Le TQ, Ngo TT,
Dao BK, Le PP, Nguyen TT, Hoang TL, Cao VT, Le
TG, Nguyen DT, Le HN, Nguyen KT, Le HS, Le VT,
Christiane D, Tran TT, Menno de ], Schultsz C, Cheng
P, Lim W, Horby P, Farrar J; World Health Organiza-
tion International Avian Influenza Investigative
Team: Avian influenza A (H5N1) in 10 patients in Viet-
nam. N Engl ] Med. 350: 1179-88, 2004.

Tumpey TM, Suarez DL, Perkins LE, Senne DA, Lee
JG, Lee Y]J, Mo IP, Sung HW, Swayne DE: Characteri-
zation of a highly pathogenic H5N1 avian influenza A
virus isolated from duck meat. J Virol. 76. 6344-55,
2002

World Health Organization: Weekly epidemiol. Rec.
80: 377-88, 2005.

World Health Organization: Weekly epidemiol. Rec.
80: 409-16, 2005.

#2797,



pp.231-238, 2005)

Avian Influenza Virusesisolated in Japan

Masaji MASE! and Yoshihiro KAWAOK A?

I Department of Infectious Diseases, National Institute of Animal Health
3-1-5 Kannondai, Tsukuba, Ibaraki 305-0856, Japan
2 Division of Virology, Department of Microbiology and Immmunology,
Institute of Medical Science. The University of Tokyo 108-8639, Japan
E-mail: masema@affrc.go.jp.
E-mail: kawaoka@ims.u-tokyo.ac.jp

Currently, H5N1 influenza viruses remain a serious public health concern in Asia and now in
Europe. We showed that the H5N1 viruses associated with outbreaks of HPAI in chickens in Japan
were genotypically closely related to an H5N1 virus isolated from a chicken in China in 2003 (genotype
V), but were different from those prevalent in southeastern Asia in 2003-2004 (i.e., genotype Z). H5N1
viruses were also isolated from duck meat imported from China during this routine surveillance in
May of 2003. We characterized these H5N1 isolates and found that poultry products contaminated
with influenza viruses of high pathogenic potential to mammals are a threat to public health even in
countries where the virus is not enzootic and represent a possible source of influenza outbreaks in

poultry.
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