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Analysis of Genes Affecting the Replication Property of
HI9N2 Avian Influenza A Viruses
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Abstract: To explore the replicating feature of H9 avian influenza virus (AIV) in chickens, A/
Chicken/Guangdong/SS/94(HI9N2) (SS) strain, which representing the earlier strain isolated in
chickens in Guangdong province in 1994, and A/Chicken/Shanghai/F/98 (HIN2) (F) strain,
which was isolated in Shanghai during 1998 pandemic period, were selected as represent strains in
this research. Three recombinants were constructed based on 6 genes from F strain and HA,NA
genes from SS strain by reverse genetic technique. RF7/SSHA virus was composed of the HA
gene from SS strain and the remaining seven genes {rom F strain, RF7/SSNA virus was composed
of the NA gene derived from SS strain and the remaining seven genes from F strain, and RF6/
SSHA/SSNA virus was composed of the HA and NA genes of SS strain and the remaining 6
genes from F strain. Then the replicating property of the five HIN2 viruses were compared in
SPF chickens. Groups of three 4-week old SPF chickens were inoculated with the AIVs by oral,
tracheal and nasal routes. Virus replication was monitored 3 days after inoculation. Virus load in
terms of ELD;,/EID;, in trachea, lung and intestine were assayed 3 days after inoculation. The
results showed that the replicating property of HIN2 subtype AIVs in chickens are determined by
HA and NA genes mainly, and also related to internal genes. After 4 year’s adaption and gene

evolution, F strain isolated in 1998 have stronger replication ability than earlier AIV strain in re-
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spiratory system, which lay the foundation of aerosol infection.

Key words: avian influenza virus; H9N2 subtype; replicating property; reverse genetic tech-

nique; HA gene; NA gene
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Table 1 Project for comparison of replication efficiency of F and SS in SPF chickens (n=3)

Wil LUk £ UpE HR R e H R
Groups Viruses Route of inoculation Dose Samples
F F strain Trachea; Oral; Nasal 10" EIDs, Trachea; Lung; Intestines
SS SS strain Trachea; Oral; Nasal 10" E1Ds, Trachea; Lung; Intestines
Control PBS Trachea; Oral; Nasal 0.2 mL Trachea; Lung; Intestines
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Table 2 Project for comparison of replication efficiency of three recombinants in SPF chickens (n=3)

| e Fhoin 7 B &R He Fh ) = WFEH R

Groups Viruses Route of inoculation Dose Samples
F7/SSHA RF7/SSHA Trachea; Oral; Nasal 10" EID;, Trachea; Lung
F7/SSNA RF7/SSNA Trachea; Oral; Nasal 10" EID;, Trachea; Lung
F6/SSHA/SSNA RF6/SSHA/SSNA Trachea; Oral; Nasal 107 E1D;, Trachea; Lung
Control PBS Trachea; Oral; Nasal 0.2 mL Trachea; Lung
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Table 3 Growth property of five HIN2 avian influenza viruses in vitro

Viruses Logi, ELD;, /0. 2 mL Log,, EID;, /0. 2 mL HA titers(2")

F strain 8.0 11.0 1024~2 048
SS strain 8.0 10. 17 128~256
RF7/SSHA 8.0 8.75 128~256
RF7/SSNA 7.0 8.75 512~1 024
RF6/SSHA/SSNA 8.0 9.25 512~1 024
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0.75.3.0840. 83; | 1% RF7/SSHA Ff 2 Fl X 1 <,
R I 2 2 rb o B 1Y 71 Togy, EID;, /0. 2mL 43 il
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Table 4 EIDs, of trachea and lung tissues at 3 day after inoculation with S

H9N2 avian influenza viruses (log,, EIDs, /0.2 mL)

3 1 3 2 3 3 314 EID;,
Ukl
Sample 1 Sample 2 Sample 3 Mean EID;,
Groups
Trachea Lung Trachea Lung Trachea Lung Trachea Lung

F strain 5.75 5.75 7.5 7.5 6.5 6.5 6.58+0.58 6.58+0.58
SS strain 5.5 3.0 4.5 2.5 2.0 2.0 4,00+0. 83 2.50+0. 33
RF7/SSHA 5.5 2.5 4.0 2.0 2.25 <1.0 3.91+0.87 1.8340.50
RF7/SSNA 6.5 4.5 1.75 2.75 2.5 2.0 3.58+0.75 3.08+0.83
RF6/SSHA/SSNA 3.25 4.25 2.0 4.25 5.0 1.75 3.41+0.58 3.41+0.83
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Table 5 Infection numbers of chicken embryos for intestines tissues at 3 day
after inoculation with F or SS in ELD;s, /EID;, test (n=4)
e F 4 F group SS 2 SS group
Dilutions Sample 1 Sample 2 Sample 3 Sample 1 Sample 2 Sample 3
107! 1/4 3/4 0 3/4 3/4 0
1072 0 1/4 0 3/4 1/4 0
107 0 0 0 2/4 0 0
107 0 0 0 1/4 0 0
107° 0 0 0 0 0 0
i« A FE R B 1) g AL FOR Tl SE I E AL LA A/
3 i # Chicken/Shanghai/F/98 (HIN2) & ¥ J& i # (avi-
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94 (CHON2) #Y 52 il BE J3 76 <& 22 38 T 76 i 21 21
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(2.5040.33) log,, EID;, /0.2 mL, 2 #R%R 15
ErRERRE AR, R E R E RN, B
SR 2 Bk BE T AE MR R 48 & il A/Chicken/
Shanghai/F/98 (HIN2) 7£ < & Fil fili v i &2 1 fig JJ
B & # 5% F  A/Chicken/Guangdong/SS/94
(HON2), Bl 1994 HEvp E 5 4 & 21 HON2 Wy 7Y
ATV 23 4 451918 3238 N A R kA s 1 A
WP 2R e 9 2 BE ) B8 1 AUV AL R 10 S Al

HMF5E A/Chicken/Guangdong/SS/94(HIN2)
FI A/Chicken/Shanghai/F/98 (HIN2) & il 45 14 22
SRR A gy 7K B AR R E R R 1998 4R
HON2 75 & it O B 38 15 I AL B8 e vk 1 AL

an influenza virus, AIV) Y 6 4~ N # R K N & 48,
5 A/Chicken/Guangdong/SS/94 (HIN2) AIV 11§
HA Al NA JE R 4145, 77 4= 3 #k HON2 Y A 1 fE
AlVs, 3% & 3, LL A/Chicken/Shanghai/
F/98CHONZ) Jy Py &f5 3k [N B 28, 2 # 4 y A/ Chick-
en/Guangdong/SS/94 (HIN2) 1§ HA & A Fi/8%
NA FE A 5 35 76X U P A9 2 0 BE D #RAIR T A/
Chicken/Shanghai/F/98 (HIN2) 7E X8 K & 1 &
Hlae S, Ho RF7/SSHA # 5 A/Chicken/Guang-
dong/SS/94 CHINZ) 1y & il i & & & i, &R
HON2 WA ATV 7E X8 4 b i 52 1 B8 1 15 9% 55 1)
HA FEPIAN NA JE #8475 26 R s RF7/SSHA 18
it 26 25 v 1 52 ) O B B i, RF7/SSNA FI RE6/
SSHA/SSNA TEJiiti 20 23 v 1) &2 il i B S e T H &
T % A /Y B A 95 7 #k A/ Chicken/Guangdong/SS/
94 (HIN2) AL T H P JE 5 1 B4 5 8 A/ Chick-
en/Shanghai/F/98 (HIN2) , & B HA F1 NA K
XF HON2 W7#S ATV 7E Jifi 21 23 9 52 il 4 M i 32 224
M. 1 RF6/SSHA/SSNA TEJiifi 41 23 vh i) 52 il 1% &
& T A/Chicken/Guangdong/SS/94 (HIN2) {1 4%
AL, P EBEE X HONZ W R ATV 76 WP 0 3 #1452 ]
WAVEM . A HRIE N 8 2 8 s 2 52 i &
B T TN S8 L I R B AR 2 A P IO 2 AN T
PIIE &2 T . B OK RE E 1994 4R 7E 39 P 4T
HON2 W70 & I B 75 - AL 223 4 4R iy AL, HoAe
WP 72 490 52 T RE 0 A9 380 1 W) e A B (E AR A
.
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