46 4 46(4) :542 546
2006 8 4 Acta Microbiologica Sinica 4 Augug 2006
H5 N1
( | | | 1 225000)
H5N1 (AIV) (NA) 15 20 ,
AN , 5 NA
H5N1/PR8 AN (HA) NA NA 20
5 SPF EIDy, MDT
:NA , :NA 15 20
MDCK , 10
100 6 10h, MDCK
AN NA NA 15 20 AN ,
H5N1 AN 5  H5N1/PRS
ANV NA
MDCK
: HB5N1 ) ;
:Q78 A :0001-6209 (2006) 04054205
, H5N1 AV Hoffmann !
NA 8 , )
) RNA
: NA \ : A
, NA B {7l 8
: ,  H5N1 ANV 2 HA ,NA
N- PR8 6 B, B., PA,NP, M, NS
; ; , NA
"oNA . oos1
[2] H5N1/PRS 5
(3] NA , NA
(451 A/ H5N1 AV
@ose/Jiangsu/220/2003 ( H5N1)  A/Gose/Huadong/1/
2000 ( H5N1) 17  HS5N1 AV NA 1
cDNA :A/GJS/03 NA 164 1.1
60 A/G/HD/00 1.1.1 : A/ @ose/Huadong/1/2000
A/PR/8/34 (HIN1) (H5N1) ,A/Gosediangsu/220/2003 ( H5N1)
15 el Q0S1 MDCK 10 %
(05KIA23016)
Tel :86-514-7979386 ; E il :Xfliu @il . yzu. edu. cn
(1980- ) , . H5N1 E meil :wangouzhi @163. com
:2005-12-28; :2006-01-23; :2006-03-26



H5N1 ./ (2006) 46 (4) 543
DMEM SPF SPF 644 PR8 (mB46 + + 644 + PRS)
506,644 PR8 (506 + 644 + PR8)
1.12 © RNA m506- ,644 PR8 (m506- +
Sangpn Bpend High Fddity PCR 644 + PR8) 644 PR8 7
Sydem, dNTPs Roche Agose G4 DNA (644 + PR8) 5
Purification Kit TaKaRa M-MLV Q0s1 48h
T4 DNA RNasgn(RNA ) Promega 1.6
pCR2. 0 vector Invitrogen , 10
BsmB Fermantas PCR ( SPF , 0.2nL 2 35
Biometra ) ,BIO- RAD3000Xi , , , (HA)
( Eppendorf ) (HI) L 7\ 1 1000
1.2 8 . SPF 4
8 . Jude HA , (11
Robert Webster CcDNA 17
PHW2000 , A/PRIB/34 8 17.1 (EIDs)
cDNA pHW191- BB? , nHW1YZ- B2 1, pHW193- [12 13] ’ 10
PA ,pHW194- HA ,pHW195-NPR, piH\W196-NA ,pHW197- , 10 SPE 0.2nL 35
M pHW1398-NS . 24h 96h :
1.3 116 . Reedt
DANSar 4.0 ( EAtSd pjyench EIDs
MegAlign MapDraw ) :DNASar Inc. Madion, 172 MDCK (PRU)
WI153715 ,UA )
[14] ,MDCK 60mm dishes
1.4 RT-PCR
A/GIS03 ImL 37 5% Q0 N
RNA M-MLV cDNA ’ .
Hoffmann @ HA MDCK ,45min ,
, HA DHW2000 mBS (0.8% 2%
Bsm B ’ DH® FCR DMEBEM) 37 5% Q0 48h
, (0.8% 2% DMEM ,0.1% )
pHWB44- HA ( 12h , PRU
644) , , 1.7.3 : [3] 5
NA , pHW2000 HA 1 128,
, , pHWe46 4 ;
NA ( 646) A/G/HD/0O0  NA 37, :
' pPHW506-NA ( 506) ,
. PCR A/G/HD/00 NA 60 1.7.4 MDCK
, Mutant pHW506-NA ( MDCK
m506-) A/GJS03 NA 60 ; )
, Mutant pHW646-NA (
m646 +) , )
1.5 2.1
5 646 ,644 PR8 )
(646 + 644 + PR8) me46 + , H5



544 WANGQuzh ¢ al./Acta Microbidogica Sinica(2006) 46 (4)
5 m506 , 646 196 24h 7
506 mb06- 646 me46 + 196
1 b
( A B)
1
Table 1 Theorign of recombinants gene fragments 2.2.3 MDCK
Viruses A/G/HD/00 A/GIS/03 PR8 m506- ,646 196
506 NA HA Internd genes 506 m646 + |
mB06-  NA (20 aa deleted) HA Internal genes 6 10nh:
646 JRS— HA NA Interna genes !
me46 + — HA ,NA (20 aa added)  Internd genes
196 — HA NA , Internal genes , 10 100 ( 3)
2.2 3 MDCK
2.2.1 (EIDs) PFU/mL
5 646 ,mB46 + 506 ,M506- 196 EIDs, Table 3 Thefirg time progeny virus particles detected and
10" “**/o.2mL , 10" /0. 2nL , 10 “°/0. 2L | the highest PRU/m.
. 7.67 .8 Viruses Hours dter ifection  Highest PRU/L
10 /0. 2L 10 °/0. 2L 506 (Long - Saked) 12 o
2 mB06- (Short- Sl ked) 4 107
646 (Srort-elked) 6 10’
2 ( EIDs) mB46 + (Long Sl ked) 17 10°
Table 2 EIDg , Mean HA and MDT 196 (Srort- Salked) 6 107
Viruence Recombi nant
index 646 mb46 + 506 mB06- 196 2.2.4 -
EDg(/0.20L) 10°"% 107  10°7% 1007%  10°® ‘5
Mean HA 29.33 29.3 29.&3 29.9 28.375 6
MDT(h) 48 47.7 44 46.3 44.8 MDCK PRU/mL , 646 10°, 4
10",
2.2.2 : 506 MDCK
me46+ 7 2.5h , 506 me46 +
20 15 , mb506- ,646 196
——506; —0—m506 ; —A— 646; —A— m646+; —m— 196 , 0.2 1mm ( 4
8 ~
A &- A
Z I - N = 8 4 MDCK PFU/mL
‘é 5
= Table 4 PRU/nL and plague size of recombinants alantoic fluids
g ; in MDCK cdlls
= 2 Viruses PRU/nmL Raque 9ze (ave.)
1 506 (Long - Sa ked) 2.15x 10’ pinpoint
0 mB06- (Short- Sal ked) 5.575 % 107 0.5 1mm
. 646 (Sort- Salked) 7.835 x 10° 0.5 1mm
I m646 + (Long Sal ked) 1.4x107 pirpoint
6 / ﬁ 196 (Srort- Salked) 2.727 x 10’ 0.2nm
fé 5
s 4
£ 3 3
=
1 NA 40
0 [2]
JNA 15 20
1 (A (B
1 m

Fg. 1  Viruss dution from chicken (A) and guinea pig (B)
erythrocytes.




H5N1 ./ (2006) 46 (4) 545
- - , , ; 5
37 ,NA H5N1/PR8 ,
: t ; AN NA
NA MDCK
15 20 H5N1 ,
15 20
NA :
NA :
, [1] : :
,2000 ,1.
[2] HsMC, Air GV, Murti KG, & a. An 18-Amiro acid deetion in
MDCK , HA ) . i
an influenza neuramindase. Virdogy ,1989, 142: 241 - 247.
[ 3] Cadrucci MR, KaWeoKa Y. Biologc inportance of neuraminidase
, y ddk length in irfluerza A virus. Journal d Virdogy , 1993, 67
, (2) : 759 - 764.
, NA [ 4] BlockJ, Air GV. Block deetion in the Neuraminidase genes from
[1£] influenza A virusesof the N1 subtype. Virdogy , 1982, 118: 229 -
i i ’ 234.
' [5] Marosvich M, Zhou N, Kanveoka Y, & a. The suface
y y dyooproteins of H5 irfluerza viruses from humans, chickens, and
MDCK wild aguetic birds have diginguishable properties. Journa o
MDCK Viroogy ,1999, 73(2) : 1146 - 1155.
( 4) [6] Hofmann E, Neumann G, Kaweoka Y, e al. A DNA trandection
sygemfor generation of irfluerza A virus eight plasmids. Proce Natl
! Acade Sd USA , 2000, 97: 6108 - 6133.
,NA [ 7] Hofmann E,Neumann G, Hobom G, e a. Ambisense’ gpproach
for the generation of irfluenza A viruse: VRNA and mRNA synthess
NA from one tenplae. Virdogy , 2000, 267: 310 - 317.
1 [ 8] Hufmann E, ZHOU N ,Weder RG. Eght-plasmd rescue sysemfor
' influenza A virus. International Congress Series, 2001, 1219: 1007
! - 1013.
) [9] Hofmann E, SechJ, Quan Y, & a. Universal primer st for the
s fullengh anplification of al irfluenza A viruses. Arch Vird ,
MDCK 2001, 146(12) : 2275 - 2289.
[10] ,2002.
[11] , , , . 8
! ( 3) HON2/WSN A . ,2005,21
5 EDx, MDT (1) 48- 53,
) ( 2 [12] , . . _ : ,
PRU 1997.
, (o, wn ™ A
, 1984.
[14] Wagner R, WoIff T, Hewig A, e a. Indegendence of
MDCK 3 Hemeggutinin dycosylation and Neuraminidase as reguaors of
4) | H5N1 , irfluerza virus groamth: a sudy by reverse gendtics. Journal o
NA H5N1 ANV Virdogy , 2000, 74: 6316 - 6323.
[15] Bagent S, Mc Caley JW. Qyoosjation of haemegdutinin and
gak-length of neuraminidase combine to regu ae the gronth of avian
HON1 ANV . ! irfluernza viruses in tissue culture. Virus Res ,2001, 79: 177 - 185.
NA

AIV NA



546 WANGQuzh ¢ al./Acta Microbidogica Sinica(2006) 46 (4)

Biologicd sgnificance of amino acids deletion in NA stak of H5N1 avain influenza virus

WANG Qu-zhi , LONGJin-xue, HU Shunrlin, WU Yantao, LIU Xiufan "
(Key Laboratory of Animd Infectious Diseases , Ministry of Agricuture , Yangzhou University , Yangzhou 225009 ,China)

Abstract : It has been reported that NA gene of some HIN1 Irfluenza A virus strains isolated snce 1933 is characterized by a deletion
of 11 to 16 amino acids in the stadk. The spontaneous mutant in NA stak of HIN1 virus lacks enzyme activity with large substrate
(fetuin) but not with smal substrate (dayllactose). Recently, H5N1 virus dso has been found that NA has the same unique
mutation in the stak , a deletion of 15 to 20 amino acids. However ,biologica sgnificance of this mutation has not yet been reported.
In order to investigate biologica sgnificance of the amino acids deletionin NA stalk of H5N1, five reassorted H5N1/PR8 viruses were
generated via eight-plasmid based reverse genetics system. These five viruses were named 506, m506- , 646, m646 + and 196,
resgpectively. The sx internd genes of recombinants were dl from A/PR8/34(HIN1) , and HA gene was from A/GJS/03 (H5N1) ,
however, they had dfferent NA genes. 506 and m506- held NA fragments derived from A/G/HD/00 (H5N1) , and the former was
di stingui shed with a longer NA which had no 20 amino acids deletion in the stak. 646 and m646 + held NA fragmentsfrom A/GJS/
03(H5N1) , and the NA stak of m646 + was 20 amino acids longer than that of 646. The NA of 196 was derived from A/PR8/34 which
had 15 amino acids deletion inits stak. Biologica characteristics of these viruses showed that recombinants with diff erent NA length
could grow well in embryonated SPF eggs, and their EIDs, , MDT, and vird titers were smilar. However, the length of NA was
related to the capacity of euting virusesfrom erythrocytes for 506 and 646 + which holding longer NA staks eluted from erythrocytes
more quickly than m506- , 646 and 196 did. Moreover, 15 or 20 amino acids deletion in NA stak had a pronounced effect on virus
growth ability in MDCK cells. Vird titersin supernatant of MDCK irfected with m506- or 646 were 10 to 100 folds higher than those
infected by 506 or m646 + . And the plaque size of m506- and 646 were larger than that of 506 and m646 +. The resuits reveds that
H5N1 ANV with amino acids deletion in NA stak would expand its host range. The unique amino acids deletion in NA molecue of
H5N1 may be associated with the adaptation of virus to terrestrid poultry or the increasng ability of interspecies transmisson.
Keywords : H5N1 Avain Influenza Virus; Neuramindase stak ; Amino acids deletion; Reverse genetics technique
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