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Table 1  Primers used for A/Swine/Guangxi/13/2006(H1N2) genes amplification

Gene Primer sequence (5537 Positions Size of fragments/bp
RT Uni-12: AGCAAAAGCAGG 1-12
PB2 PB2-F: AGCAAAAGCAGGTCAATTA 1-19 2341
PB2-R: AGTAGAAACAAGGTCGTTT 2323-2341
PB1 PB1-F: AGCAAAAGCAGGCAAACCA 1-19 2336
PB1-R: AAACAAGGCATTTTTTCATG 2317-2336
PA-F: AGCAAAAGCAGGTACTGAT 1-19
PA PA-R: ACAGTATGGATAGCAAATAGT 2188-2209 2209
HA HA-F: AGCAAAAGCAGGGGAAAA 1-18 1757
HA-R: TCTCATGTCTCTGAAATCCT 1738-1757
NP-F: AGCAAAAGCAGGGTA 1-15 6
NP NP-R: AGTAGAAACAAGGGTATTTTT 1544-1565 1565
NA NA-F: AGCAAAAGCAGGAGTGAAGA 1-20 1449
NA-R: TTTTCTAAAATTGCGAAAGC 1429-1449
M-F: AGCAAAAGCAGGTAG 1-15 02
M M-R: AGTAGAAACAAGGTAGTTTTT 1006-1027 1027
NS-F: AGCAAAAGCAGGGTGGCA 1-18
NS NS-R: AAGGGTGTTTTTTAGTATTA 861-881 881

£ 2 A/SW/GX/13/06(HIN2) 8 & F PCR ¥ & &4
Table 2 The PCR condition for the amplification

The PCR condition for the amplification

Gene
PB2 PB1 PA HA NP NA M NS
. T/ 53 58 51 55 56 58 58 54
Annealing .
t/min 1 1 1 1 1 1 1 1
. T/ 72 72 72 72 72 72 72 72
Extension i
t/min 2.5 2.5 2.5 2 2 2 1 1
1.3 N BESWRBEHLR SR GenBank SIvV
PB2 PB1 PA HA NP NA M NS n
GeneBank, : EU015993 2 %
EU015992 EU015991 EF556199 EU015990 EF556120 21 FEMAEMLE
EU015989 EU015988 DNAStar , H1

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



468

Yixiang Chen et al. /Acta Microbiologica Sinica (2008) 48(4)

SIv ; RT-PCR
H1N2
: A/Swine/Guangxi/
13/2006 (H1N2)(Sw/GX/13/06)
2.2 =ERMYIBIEE
RT-PCR 8 )

2341bp 2336bp 2209bp 1757bp
1565bp 1449bp 1027bp  881bp
2.3 Sw/IGX/13/06 = fE kit 4 4R

: SW/GX/13/06 (HA)
(NP) (M) (NS)
HIN1 ., HA NS  Alswine/
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; (NA) PB1
H3N2 , A/Shiga/25/97(H3N2)  A/Miyagi/
29/95(H3N2) ; PA
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Arkansas/29209-1/93(H9N2)  A/Shorebird Delaware/9/
96(HIN2) Sw/GX/13/06
HIN1 ( HA NP M NS ),
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Table 3  Genetic similarity between Sw/GX/13/06 and reference strains available in GenBank

Gene Region Virus with the highest identity Nucleotide sequence similarity/% Influenza virus lineage
PB2 46-2309 A/shorebird Delaware/9/96(HIN2) [AF156441]° 95.3 Avian

PB1  25-2298 AlMiyagi/29/95(H3N2)[U71131] 96.5 Human

PA 25-2172 A/Quail/Arkansas/29209-1/93(HIN2)[AF156456] 94.8 Avian

HA 15-1344 Alswine/Hong Kong/273/1994(H1N1)[U45452] 93.9 Swine

NP 14-1546 Alswine/lowa/17672/1998(H1IN1)[CY022336] 96.1 Swine

NA 20-1429 AJShigal/25/97(H3N2)[AF038264] 96.5 Human

M 13-1007 Alswine/lowa/17672/1998(H1N1)[CY022334] 97.1 Swine

NS 20-856 Alswine/Hong Kong/273/1994(H1N1)[U49490] 95.4 Swine

To clarify the overall genotype of Sw/GX/13/06, these analyses excluded viruses known to have been isolated following interspecies
transmission, as well as the H3N2 reassortant viruses isolated recently from pigs in the world. a. The genotype of the reference virus sequences;

b. The GenBank accession numbers for the reference virus sequences.

A swine Guangdong 2 01¢HTM1)
A gwine Hong Kong 273 1994(H1M1)
A swine Beijing 47 1991 (H1MN1)
Agwine Maryland 23239 91¢H1M1)
A Bwine Indiana 1726 1988(H1M1)
«EA swine kKansas 3228 1887(H1NT)
A Swine Wisconsin 168 97(HTMN1)
A Swine Wisconsin 458 S8(H1MN1)
A Swine Wisconsin 136 8T(HIN1)
A Bwine Wisconsin 235 97 (H1M1)

A Bwine Indiana K035 Q3(H1MN2)
A Swine lllinois 100084 01{H1MN2)
Aswine Guangs 13 2006(H1T MY
A Swine Minnesota 55551 00(H1M2)
A Bwine Korea CY02 02(H1MNZ)
A swine Zhejiang 1 04(H1NZ)
AMlew Jersey 1976(HTNT)
Aswine Tennessee 1 1975(H1MN1)
A swine Hokkaido 2 81(H1MN1)
A gwine Ontario 4 1981(H1R1)
A swine Mebraska 1 92(H1M1)

HA
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50.2,

Swine

A Baijing 262 95(H1M1)
ANanchang 8 1996(H1M1)

A Sydney 65 2005(H1M1)
A Texas 36 1991 (H1N1)

A Taiwan 01 198B{H1NT)

A Brazil 11 1878(H1N1)

AUSSR 801877 (H1N1)

Alowa 184 3(HTNT)

A Puerta Rico & 34(H1N1)

A Brevig Mission 1 1918(H1N1)
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Achicken Hong Kong 14 7E(H1MN1)
Aduck Australia 749 80(HTN1)

Aduck Alberta 35 TE(HINT)

Aduck Minnesota 1375 81(H1N1)
Aturkey Minnesota 1661 S1(HTNT)

A'uhan 359 95(H3MNZ)
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1 Sw/GX/13/06 > B &H#k HA. NA 71 PA £ EZEFERH kit
Fig. 1 Nucleotide phylogenetic tree for the HA, NA and PA gene of Sw/GX/13/06 and reference influenza viruses. The evolutionary
relationships among these viruses were estimated by the method of MegAlign (DNAStar software). Horizontal-line distances are pro-
portional to the minimum numbers of nucleotide changes needed to join nodes and gene sequences. The vertical lines are present simply
for spacing the branches and labels.
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= 4 Sw/GX/13/06 52 E(1999-2001)F0 & [F (2002) 4 4 H1N1 1998
B HY HIN2 T EGR B R SR E R R IR H3N?2
Table 4 Sequence homologies between Sw/GX/13/06 and HIN2
viruses isolated from America (1999-2001) and Korea (2002) )

Nucleotide sequence identity /%

Gene
Reference viruses A/Swine/Korea/
isolated from USA CY02/02(H1N2) e —\ | P
PB2 96.7-97.5 96.4 o —— R
NP [ ]
PB1 96.5-97.1 96.8 NA
M ]
PA 96.2-97.0 97.3 NS —
HA 91.3-97.0 90.0 Classical swine HIN1; Swine-human HIN2; Swine-human-avian
NP 95.8-97.9 96.5 I (Classical-swine
NA 95.7-96.5 96.0 P Lnknown avian
M 95.9-98.4 97.0
NS 95.5-97.0 96.4 2 BRBFRESEEREREE

Fig. 2 A schematic diagram representing the influenza virus

Reference viruses isolated from USA included: A/Swine/lllinois/ . . i . .
genotype currently isolated in China swine population.

100085A/01(H1N2) [AF455737]; A/Swine/Illinois/100084/01(HIN2) [AF
455738]; A/Swine/Indiana/9K035/99 (HIN2) [AF250131]; A/Swine/

Indiana/P12439/00(H1N2)[AF455736]; A/Swine/lowa/930/01(HIN2) [AF , (a7, 241
455735]; AJSwine/Minnesota/55551/00 (H1N2) [AF455734]; A/duck/
NC/91347/01 (HIN2) [AY233387]; A/Swine/North Carolina/93523/ HINZ2
01(HIN2) [AF455733]; A/Swine/North Carolina/98225/01(HIN2)
[AF455732]; A/Swine/Ohio/891/ 01(H1N2) [AF455731] '
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( 2)’ [17, 24]
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Phylogenetic analysis of human/swine/avian gene reassortant HIN2
influenza A virus isolated from a pig in China

Yixiang Chen', Xuegiong Meng?, Qi Liu*", Xia Huang®, Shengbin Huang®,
Cuiquan Liu, Kaichuang Shi', Jiangang Guo', Fangfang Chen*, Liping Hu*
(*Guangxi Center for Animal Disease Control and Prevention, Nanning 530001, China)

(%Collage of Animal Science and Technology, Guangxi University, Nanning 530005, China)
(®Guangxi Animal Hygienic Supervision Institute, Nanning 530001, China)

Abstract: [Objective] Our aim in this study was to determin the genetic characterization and probable origin of the HIN2
swine influenza virus (A/Swine/Guangxi/13/2006) (Sw/GX/13/06) from lung tissue of a pig in Guangxi province, China.
[Methods]Eight genes of Sw/GX/13/06 were cloned and genetically analyzed. [Results] The hemagglutinin (HA), nu-
cleoprotein (NP), matrix (M) and non-structural (NS) genes of Sw/GX/13/06 were most closely related to genes from the
classical swine HIN1 influenza virus lineage. The neuraminidase (NA) and PB1 genes were most closely related to the
corresponding genes from the human influenza H3N2 virus lineage. The remaining two genes PA and PB2 polymerase
genes were most closely related to the genes from avian influenza virus lineage. [Conclusion] Phylogenetic analyses re-
vealed that Sw/GX/13/06 was a human/swine/avian HIN2 virus, and closely related to HIN2 viruses isolated from pigs in
United States (1999-2001) and Korea (2002). To our knowledge, Sw/GX/13/06 was the first triple-reassortant HIN2
influenza A virus isolated from a pig in China. Whether the Sw/GX/13/06 has a potential threat to breeding farm and
human health remains to be further investigated.

Keywords: Swine influenza virus; HIN2 subtype; triple-reassortant; phylogenetic analyses
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