46 2 46 2 301 ~ 305
2006 4 4 Acta Microbiologica Sinica 4 April 2006
H5N1 NS 263 ~ 277
225009
2000 H5N1 263 ~ 277 15
H5N1 A/D/SD/04  HA NA NS / NS
m248  A/D/YZ/04 NS / 848 15 NS m848
WSN HINI 4 NS H5N1 RWSN-
848  RWSN-m248 263 ~277 15 RWSN-m848  RWSN-248 4
HA MDT EID50 RWSN-848
RWSN-m248 6 SPF RWSN-m848  RWSN-248 H5N1 NS 263 ~
277 H5N1
H5N1 NS
S855.3 A 0001-6209 2006 02-0301-05
NS 8 H5N1 2000
Reassortant 2532004
NS NS H5N1 2005
NSI  NS2 NSi1 H5N1*° NS 263
NS1 ~277 15
A/SD/04
‘ RNA NS  A/G/GD/96 H5NI1 "
NS2  mRNA RNA
NS2 > NSI  NS2 Lre A/SD/04  A/YZ/
P21 Seo H5N1 04 NS NS
NS1 H5N1 4
A/HongKong/156/97 H5N1 NS
HINI NS HIN1
Y Ana® Nicola NS1 1
1.1
1.1.1 A/Duck/Shandong/093/2004 H5N1
NS A/D/SD/04 A/Duck/Yangzhou//232/2004 A/D/
4 6 10~12 YZ /04
H5N1 A/SD/04 NS NCBI DQ354060
NS AY845190 AY845191  AY856861 ~ AY856866 '

NS 263 ~277 15

1.1.2 Expand High Fidelity PCR
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System dNTPs 10mmol/L
Kit Roche
RNA RNasin 40U/L

PCR2.1" -T vector  Lipofectamine™ 2000

Invitrogen UNIQ-10
T4 DNA PCR
Sangon

WSN HINI 8

184 185 186 187 188

MLV-L 10U/pL

PHW?2000

Agrose Gel DNA Extraction St. Jude Webster
1.2
3 A/SD/04
HA NA NS
NS " NS 1 NS
3
NS 263 ~277
181 182 183 12bp 5'- AGCGAAAGCAGG -3" °

Table 1  The primers of plasmids for four reassorted HSN1
Primer Primers’ sequence 5'-3’
HA Bm-HA-1 TATT CGTCTC AGGGAGCGAAAGCAGGGG
Bm-HA-2 ATATCGTCTCGTATTAGTAGAAACAAGGGTGTTTT
NA Ba-NA-1 TATTGGTCTC AGGGAGCGAAAGCAGGAGT
Ba-NA-2 ATATGGTCTCGTATTAGTAGAAACAAGGAGTTTTTT
NS Bm-NS-1 TATT CGTCTC AGGGAGCGAAAGCAGGGTG
Bm-NS-2 ATAT CGTCTCGTATTAGTAGAAACAAGGGTGTTTT
m248-1 ATACGTCTC GCCGGCTTTACGCTACCTAAC
. m248-2 ATTCGTCTC GCCGGCATTTTAAGTGCCTCA
NS Mutation m848- 1 TATT CGTCTCGCCTCTCTG CCGGCTTCACGCTACCTAAC
m848-2 TATT CGTCTC AGAGGCAATAGTCATTTTAAGTGCCTCATCAG
1.3 RT-PCR 1.5
A/SD/04 RNA RNA A/SD/04  HA NA NS NS
26pL RNA  8ul. 5 x buffer Webster WSN HIN1 6
2.5uL. ANTP 1.5uL 50pmol/L. 12 1.5uL 2 COs-1
MLV-L 0.5uL RNasin 37°C Lipofectamine™ 2000
5
75°C 15Smin 1yl PCR 72h 1
5uL 10 buffer 1pL 10mmol/L dNTP 0.2ml.  9~11
50pmol/LL 1pL 40pL. Expand 1.6
High Fidelity DNA 1U 94°C 3min < 4 .
N 263 ~ 277
94°C 20s 58°C 30s 72°C 5min 30
1.4 HA NA NS NS
s EIDy, MDT
HA 6 SPF IVPL
BsmB | Bsa |
3 Vero COS-1 MDCK
PHW2000 1. 10 x T4 buffer 1pl T4 DNA 0.001
2ul. PHW2000 6pL ATV MDCK
NS Plague forming units PFU
PCR2.1° -T vector BsmB | H5N1
3pl.  PHW2000 3 3
DH5« Amp + LB BSI-3
6 244 HA 246 NA 248 2
NS m248 848 NS  m848 Qiagen 2.1
A/D/SD/04

1
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HA NA NS NS HA244  NA246 A/SD/04 H5NI1
244 246 248 248 m248 A/ PB2 PB1 PA NP M WSN
D/YZ/04 NS 848 848 2 4
m848 m248 848 263 ~ 277 6 SPF
15 RWSN-m248 RWSN-248
2.2 RWSN-848 RWSN-m848 IVPI
4 RWSN- 3 2
m248 RWSN-248 RWSN-848 RWSN-m848
2 H5N1
Table 2 Bio-characteristics of the reassortants
IVPI
Reassorted viruses EIDsy loglO MDT h HA log2
Index Death/total
RWSN-248 8.87 39.2 9.2 0.45 1/10
RWSN-m248 9 42 9.6 1.63 4/10
RWSN-848 9.5 45 0.81 3/10
RWSN-m848 9 47 8 0.175 1/10
2.3 4 MDCK COS-1 Vero 848 RWSN-m848 RWSN-248 RWSN-m248
Vero
MOI 0.001 MDCK  COS-1
12 18 24 30 36  42h MDCK RWSN-248 ~ RWSN-m848
RWSN- RWSN-m248  RWSN-848 1
—— 248, —<O— m248; —O— 848; —&k— mg48
30 60 600
A B C
=3 25 =3 50 =4 500
= 20 = 40 = 400
X X X
g 15 g 30 g 300
; 10 E 20 E 200
&5 A~ 10 A~ 100
0 0 0
12 18 24 30 36 48 12 24 30 36 48 12 18 24 30 36 48
t/h t/h t/h
1 4 COS-1 A Vero B MDCK C
Fig.1 Viral replication ability of the four ressortants in COS-1 A Vero B and MDCK C cell.
3 I NS 263 ~277 15
2000 NS 15bp
3.1 H5N1 NS 263 ~277 2004 2005
H5N1 NS
NCBI 1996 ~ 2004 41 ALV NCBI 91 HON2 H5N1
NS 3 H5NT 2 HON2 H5N2 H7N7 H3N2 H3N8 HIIN3 H6N2 H6N8
22 H5N1 263 ~277 15
H6N1 H7N3 H7N4  HIN3 NS
22 2000 HSNI
2000 H5N1 NS
263 ~ 277 NS 263 ~277 15
NS A B NS 263 ~277 H5N1
H5N1 A HON2 BI94 Gl ALV 2000
NS A A H5N1
1 NS
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3.2 NS 263~277 H5N1 NS 2603~ 277
H5N1 NS 263 ~277
NS1
RNA PRK RNA H5N1 NS
dsRNA-dependent protein kinase PKR ?
a NS H5N1
PKR PRK WSN HINI1
mRNA A/SD/04 HA NA H5N1
H5N1 6 SPF 0
NS1 NSI RNA H5N1  WSN HINI NS A/
PRK PRK PRK D/SD/04 NS RWSN-248 0.45
mRNA H5N1 NS H5N1
2 Seo NS1 92 E
NS1 1 ~73 mRNA HIN1 H5N1 NS 4
"2 NS1I 83~113 elF4Gl Aleksandr NS A/HongKong/156/97
mRNA H5N1 NS1
RNA B\ &
mRNA NS NS1 92
263 ~ 277 15 2 248 263 ~
NS1 79 ~ 83 5 277 15 NS1 92
elF4GI elF4GI E 848 263 ~ 277 15
mRNA NS1 92 D
NS1  79~83 73 4 H5N1
mRNA IFN NS1 92
H5N1
MDCK  COS-1 NS 15bp  H5NI
NS H5N1
Vero I Brown EG. Influenza virus genetics. Biomed & Pharmacother
NS 263 ~ 277 2000 54 196 - 209.
HSNI Kiyoko IH Taisuke H Yutaka F et al. Generation of influenza a
virus NS2 NEP  mutation with an altered nuclear export signal
NSI 79 ~ 83 sequence. Journal of Virology 2004 78 18 10149 — 10155.
H5NI1 3 Hoffmann E StechJ GuanY et al. Universal primer set the full-
3.4 NS 263 ~ 277 H5N1 length amplification of all influenza A viruses. Archives of Virology
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5
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The deletion of nucleotides of NS gene from 263 to 277 of H5N1
increases viral virulence in chicken

LONG Jin-xue XUE Feng PENG Yi GU Min LIU Xiu-fan™

Key Laboratory of Animal Infectious Diseases of Ministry of Agriculture Yangzhou University = Yangzhou 225009 China

Abstract Since 2000 more and more NS fragment of H5N1 subtype influenza A virus had a unique deletion of nuleotides from 263 to
277. In order to investigate the biological significance of the mutation four recombinants RWSN-848 RWSN-m848 RWSN-248 and
RWSN-m248 were generated via eight-plasmid reverse genetic system. These reassortants had the same inner gene and outer gene
derived from A/WSN/33 HINI and A/D/SD/04 H5NI1  respectively. But their NS genes were different. RWSN-m248 and RVWSN-
848 were isogenic with RVWSN-248 and RVWSN-m848 respectively except for the NS gene the formers encoded a mutant NS with a
deletion from 263 ~ 277 nucleotides. All of the four recombinants could grow well in embryonated chicken eggs and had the similar
viral titer EIDs, and MDT. Infections were done with the same Multiplicity of infection MOI 0.001  and the viruses in
supernatants from infected cells were titrated at 12 24 36 and 48 h post-infection by plague assay in fresh MDCK. The results
show that four viruses grown well and had the same viral title in Vero cell a non-IFN-responsive cell system. But in MDCK and COS-
1 the cell lines can produce IFN RWSN-248 and RWSN-m848 had a higher viral titer two fold than RWSN-m248 and RVWWSN-848.
[t revealed that the deletion of nucleotides of NS from 263 ~ 277 of H5NI influences decreases viral growth ability in IFN producing cell
line. IVPI were done for the virulence test of reassorted H5N1 viruses. Ten six-week-old SPF White Leghorn chickens were
inoculated intravenously with 0.2mL of a 1:10 dilution of allantoic fluid containing each of the four recombinant viruses. The chickens
were daily monitored for disease signs and death for 10 days post-inoculation. Finally VPl was counted for each virus. RWSN-m248
caused 4 chickens died in 10 days and its index was 1.63. RWSN-248 only caused one chicken died and its index was 0.45. RVVSN-
848 caused 3 chickens died in 10 days and its index was 0.81. RWSN-m848 caused one of the ten chickens died and its’ index was
only 0.175. The results revealed that the deletion of nucleotides of NS gene from 263 to 277 sites increases H5N1 pathogenesis in
chicken.

Keywords H5N1 subtype Influenza A Virus Virus rescue Mutation NS gene Plague forming unit PFU
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