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DMEM Sigma 1% pHW204-HA pHW205-NP pHW207-M pHW208-NS
SS NA pHWSS06-NA
1.1.4 8 pHW2000 F 8 HON2 RF7/
/ 8 SSNA
St. Jude Robert Webster 1.3.3 F6/SSHA/SSNA 6 + 2 F 6
o 8 pHW2000 F pHW201-PB2 pHW202-PB1
8 8 pHW201-PB2 pHW202- pHW203-PA pHW205-NP pHW207-M pHW208-NS
PB1 pHW203-PA pHW204-HA pHW205-NP pHW206- SS HA pHWSS04-HA  NA
NA pHW207-M  pHW208-NS“ pHWSS06-NA HON2
1.2 SS HA NA RF6/SSHA/SSNA
1.4
PCR 5 F 8 pHW201-PB2 pHW202-
BsmB | Bm PB1 pHW203-PA pHW204-HA pHW205-NP pHW206-
Hoffmann ~’ HA NA N NA pHW207-M  pHW208-NS SS pHWSS04-
A HA  pHWSS06-NA 2 QIAGEN
c¢DNA 5’ 12nt RT
12uni TaKaRa 1:1
Bm-HA-1 5'- 8
TATTCGTCTCAGGGAGCAAAAGCAGGGG-3"  Bm-NA- COS-1 5% CO, 37°C
1 5'-TATTCGTCTCAGGGAGCAAAAGCAGGAGT-3’ 24h 10 SPF
Bm-NA-2 5'-ATAT CGTCTCGTATTAGTAGAAACAAGG 48h 10 SPF
AGTTTTTT-3" Bm-HA-2 5'-ATATCGTCTCGTATTAGT
AGAAACAAGGGTGTTTT-3" 12 uni 5'-AGCAAAAGCA
GG-3'
RT-PCR SS HA 1.5
NA SS HA NA pHW2000 1.5.1 HA HI RF7/
BsmB | SSHA RF7/SS  RF6/SSHA/SSNA HI
T4 DNA OIE ’ 1%
JM109 HA HA H9 H5
8 ND HI
pHW2000 SS HA NA 2 1.5.2 RT-PCR
/ pHWSS04-HA pHWSS06-NA 2
1.3 RNA RT-PCR
1.3.1 F7/SSHA 7+ 1 F 7 RF7/SSHA  HA NS RF7/SSNA
pHW201-PB2 pHW202-PB1 pHW203-PA NA NS RF6/SSHA/SSNA HA NA NS
pHW205-NP pHW206-NA pHW207-M pHW208-NS 7 HA  NA cDNA
SS HA pHWSS04-HA Hoffmann
HON2 RF7/SSHA 1.6 F SS 3 HIN2 AIV
1.3.2 F7/SSNA 7+1 F 7 ELD,, EID;
pHW201-PB2 pHW202-PB1 pHW203-PA F SS 3 HON2 ALV
- . HON2 AV HON2 H5 . 2004

102 - 110.
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PBS 1000 SPF
4 0.2mL 70 ~ 90h 4C 24h  5000r/min
1000 10min SS F
10  SPF 0.2mL 70 ~ 90h F SS  RF7/SSHA  RF6/SSHA/
SSNA  RF7/SSNA HI
0.5mL ImL - 70°C
2
PBS 10 10°~107"8 2.1 AIV
4 10 SPF AIV RF7/
0.2ml/  35%C 12h 5d SSHA RF7/SSNA  RF6/SSHA/SSNA H9 H5
Reed-Muench ND RF7/SSHA
ELDy, EID, RF7/SSNA  RF6/SSHA/SSNA HI 3
1.7 5 HIN2 AIV H9 H5
1 72 4 SPF ND
6 12 F SS  RF7/SSHA RT-PCR
RF7/SSNA  RF6/SSHA/SSNA RF7/SSHA  HA NS RF7/SSNA  NA NS
4 g ALV RF6/SSHA/SSNA ~ HA NA NS 7
Z
q
40cm 22 F SS HI9N2 AIV
f ELD, EID,
F ELD,/EID,  10°/10"°/0.2mL
HA 20-1 S8 ELD,,/EIDy,  10°/10""7/
0.2mL HA 2’ RF7/SSHA
ELDy,/EID,  10*°/10%7/0.2mL HA 2’ RF7/
SSNA  ELDy/EIDy,  107°/10°7/0.2mL HA
2" RF6/SSHA/SSNA ELD,,/EIDy, 10°°/10°%/
107ELDP]/30S 2ml, " 0-2ml. HA 2
s07% 23 F SS 3 HIN2 AIV
0.2mL PBS 0.2mL
¥ s S5 231 F S8 3~12d
RF7/SSHA RF7/SSHA  RF7/SSNA F SS 3-12d
RF7/SSNA  RF6/SSHA/SSNA
RF6/SSHA/SSNA F sS
357912 3 7
2% PBS F 3
-70C 37°C 3 40001r/min 9 SS 7
1min 35C 9 F
12h 24h 2 ss
>d 3 12
4 SPF F SS F ss
RF7/SSHA RF7/SSNA  RF6/SSHA/SSNA AIV 3 2 |
10 20
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1 F SS 3~12d

/3

Table 1 Isolation for HON2 viruses of trachea swabs in chickens 3 ~ 12 days after inoculation with F or SS No. of positive trachea/total No. of chickens

F group trachea

SS group trachea

Transmission route

3d 5d 7d 9d 12d 3d 5d 7d 9d 12d

Inoculated 3/3 2/3 1/3 0/3 0/3 3/3 3/3 1/3 0/3 0/3
Direct contact 1/3 1/3 2/3 2/3 0/3 0/3 0/3 2/3 1/3 0/3
Aerosol contact 1/3 2/3 2/3 2/3 1/3 0/3 0/3 0/3 0/3 0/3
Fecal contact 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3

2.3.2 F SS 3~12d 379
F SS 3~12d F 579 1/3
SS 3
F 12 F SS
3 SS 9 3 12
F 2
3 12 SS
2 F SS 3~12 /3

Table 2 Isolation for HON2 viruses of cloacal swabs in chickens 3 ~ 12 days after inoculation with F or SS No. of positive cloacal /total no. of chickens

F group cloacal

SS group cloacal

Transmission route 3d 5d 7d 9d 12d 3d 5d 7d 9d 12d
Tnoculated 1/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 1/3 0/3
Direct contact 0/3 0/3 0/3 0/3 0/3 13 0/3 13 33 0/3
Aerosol contact 0/3 13 13 13 0/3 0/3 0/3 0/3 0/3 0/3
Fecal contact 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
2.3.3 F SS 10 20 2.3.4 AIV 3~12d
HI 4 SPF F SS AIV RF7/SSHA RF7/SSNA RF6/
10 20 SSHA/SSNA 3~12
HI F RF7/SSHA RF7/SSNA
10 20 HI 2707 RF6/SSHA/SSNA 3
210i0.2 SS 26:025 28):0‘5 F RF7/SSHA
10 20 HI 20202 5709 RF7/SSNA
PR 0 2/ F 3 RF6/SSHA/SSNA
10 20 HI 22.3 +0.25 3 5
F S8 9 12 RF7/SSNA  RF6/
10 20 HI 0 3 SSHA/SSNA 3 12
3 F SS 10 20 3 AlV
HI 2" 3 12
Table 3 Mean HI titer of the serum at 10 and 20 day 4
after inolulation with F or SS 2"
T o F group SS group
ransmission route 10d 20d 10d 20d 2.3.5 AIV 3 ~ 12d
Inoculated 7+0.75 10+0.2 6+0.25 8+0.5 ALV 3~12d
Direct contact 6+0.5 9+0.3 0 7+0.3
Aerosol contact 2.3 £0.25 9+0.3 0 0
Fecal contact 0 0 0 0

RF7/SSHA RE7/SSNA RF6/SSHA/SSNA
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3 12d 3 12 5
RF7/SSHA 7 9
3 AV

4 ALV 3~12d /3
Table 4 Isolation for reassortants viruses of trachea swabs in chickens 3 ~ 12 days after inoculation with reassortants

Number of positive trachea /total number of chickens

RF7/SSHA  trachea RF7/SSNA  trachea RF6/SSHA/SSNA  trachea
Transmission route
3d 5d 7d 9d 12d 3d 5d 7d 9d 12d 3d 5d 7d 9d 12d
Inoculated 3/3 3/3 2/3 1/3 1/3 3/3 3/3 2/3 1/3 0/3 3/3 3/3 1/3 1/3 173

Direct contact 0/3 2/3 2/3 1/3 0/3 1/3 0/3 0/3 0/3 0/3 2/3 1/3 0/3 0/3 0/3
Aerosol contact 0/3 0/3 1/3 1/3 1/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
Fecal contact 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3

5 AIV 3~12d /3
Table 5 Isolation for reassortants viruses of cloacal swabs in chickens 3 ~ 12 days after inoculation with reassortants

Number of positive cloacal /total number of chickens

RF7/SSHA  cloacal RF7/SSNA  cloacal RF6/SSHA/SSNA  cloacal
Transmission route
3d 5d 7d 9d 12d 3d 5d 7d 9d 12d 3d 5d 7d 9d 12d
Inoculated 0/3 1/3 1/3 1/3 0/3 0/3 0/3 1/3 0/3 0/3 1/3 0/3 0/3 0/3 1/3

Direct contact 0/3 1/3 1/3 0/3 0/3 1/3 0/3 0/3 0/3 0/3 0/3 173 0/3 0/3 0/3
Aerosol contact 0/3 0/3 1/3 1/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
Fecal contact 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3

2.3.6 AIV 10 20 10 20 HI 0 2" RF7/
4 SPF SSNA 0 2°°*%° RF6/SSHA/SSNA 0
RF7/SSHA RF7/SSNA  RF6/SSHA/SSNA 2803 RF7/SSHA 10
10 20 20 HI 0 2’ RF7/SSNA  RF6/
SSHA/SSNA 10 20
RF7/SSHA 10 3 AIV
20 HI 7=t %=l R¥7/ 10 20 HI 0 6
SSNA 2’0205 28203 RF6/SSHA/SSNA HI 0
25,311 29.5:0.5 RF7/SSHA
6 AIV 10 20 2"
Table 6 Mean HI titer of the serum at 10 and 20 day after inolulation with reassortants 2"
— RF7/SSHA group RF7/SSNA group RF6/SSHA/SSNA group
ransmission route 10d 20d 10d 20d 10d 20d
Inoculated 5.7+1 9.8x1 3.6+£0.258+0.3 53%1 9.5+0.5
Direct contact 0 9+0.2 0 2.5+£0.5 0 8+0.5
Aerosol contact 0 3£0.5 0 0 0
Fecal contact 0 0 0 0 0 0
3 SS 10°°/0.2ml EID;,
RF7/SSHA EIDs, 10°7/0.2mL RF6/SSHA/SSNA
RT-PCR HA  HI EIDy,  10°%/0.2mL RF6/
AIV RF7/SSHA RF7/ SSHA/SSNA SS
SSNA  RF6/SSHA/NA 3 AIV F HA  NA RF7/SSHA
ELDy/EIDs,  10°°/10'°/0.2mL SS ELDy,/ HA sS F NA
EIDy,  10%°/10""/0.2mL AIV RF7/SSHA RF7/SSNA  ELD,,
ELDy, RF6/SSHA/SSNA  ELDj, 10°°/0.2ml. HA
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F F ELDy,  10*°/0.2mL F F HA
NA SS HA
SS NA HA
SS NA F HA
F HA SS F HA
HA NA
3 RF7/SSNA
F SS
2 RF7/SSNA NA SS
F NA F
HON2
F SS NA HA NA
SS RF7/SSNA
F ELD, F ss
F 88 S NA
F SS NA
F
3 173 " HON2 AIV
12 NA NA
79 173 55 HA 1998  HON2
12d ALV
F
< NA
F SS NA
F SS
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Molecular mechanism affecting route of transmission for HON2 subtype AIV

SHI Huo-ying LIU Xiu-fan"
Key Laboratory of Animal Infectious Diseases Ministry of Agriculture — Yangzhou University ~ Yangzhou 225009 China

Abstract The available evidence suggests that H9 subtype avian influenza virus AIV ~ did not circulate in Chicken
flocks in China until the early 1990s. However the pandemic of H9 subtype Al which started in summer of 1998
spread very rapidly to more than 20 provinces within several months. Obviously the virus responsible for the 1998
pandemic was quite different from the virus isolated in early 1990s. In order to investigate the molecular mechanism
affecting the route of transmisson for HON2 AlVs  strains of A/Chicken/Guangdong/SS/94 HON2  SS  and A/Chicken/
Shanghai /F/98 HON2 F were compared in their route of transmisson. SS strain representing the earlier strain was
isolated in chickens in Guangdong province in 1994 whereas F strain was isolated in Shanghai during 1998 pandemic.
The findings suggested that F strain could transmitted in chickens by direct contact and by aerosol route. Whereas SS
strain only by direct contact and neither of two viruses by fecal contact. The cDNAs derived from the HA and NA genes
of SS strain were cloned into vector pHW2000 to construct two transcription/expression plasmids respectively and the
c¢DNAs derived from 8 genes of F strain was done in the same way. Three recombinants were generated by reverse
genetics RF7/SSHA with the HA gene from SS strain and the remaining seven genes from F strain  RF7/SSNA with the
NA gene from SS strain and the remaining seven genes from F strain  and RF7/SSHA/SSNA with the HA and NA genes
of SS strain and the remaining six genes from F strain. In order to identify three recombinants a total of seven genes from
them were amplified by using PCR with universal primer pairs of HON2 influenza virus and sequenced. In addition three
recombinants were characterized by HA and HI tests and sequence analysis. The results indicated that three recombinants
were successfully rescued by reverse genetics. To determine the genes associated with the ability to transmit by aerosol
route in chickens a set of transmission experiments were designed. Groups of three chickens were inoculated with equal
dose of virus by oral intratracheal and intranasal routes. Each group was placed in direct aerosol or fecal contact with
three uninoculated chickens. Virus isolation and identification showed that only the RF7/SSHA recombinant was
transmitted from inoculated to uninoculated chickens by aerosol route whereas three recombinants were transmitted by
direct contact but not by fecal contact. The results were further confirmed by HI test of serum samples from uninoculated
chickens. The data suggest that the NA gene might be the major determinant of the ability of aerosol transmission for
HON2 subtype AlVs in chickens.

Keywords Avian influenza virus H9N2 subtype Route of transmission Reverse genetics HA and NA genes
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