Original Article

AN AR & e)\.a.."u N 0y8d A\RN1 ¢é~$hA: u\.n..;:u&\:v 62,:9;6 A\

Journal of Veterinary Research. 70,2: 147-153, 2015

(M) o 55l (35 bl 2 (owlisd 8,20 aslllas 9 (J5Ug0 Coag (s
YYYY YAV vl oo o] 42 (HﬂNY) OB N 6l51gkes] g yg

Tolaguaie e T i ones T30 dual Ti639,5 (2 B 5] Toen S g oo S ol et
Ol 088 ) yrs o8y | S ey 03Sils ¢ S puals (g 5S> axdgal (il ()
O RS s O8NS (Subiaeld 035U (ygdo (lag s 055 (Y
b RS ey OB (S aals 03Suily i ) § (5P gmg 50 89,5 (¥
AR 9t Syl ejls (8

(WYAF olo (13y9,8 YV 1 oles Gipdy OYAY oo fregy YR rallie il )

WYY Jlo 5l gools gy Kigs sl gy HANY (o s 505 53 (sl 3lalai] (¢l 31 (6340 3,0 42315 amd )3 1aa)llae dine

HANY a8 puSTs o o) 5l g consl o (355 o ol joubo Cntio )3 (HANY o i) 50553 (6l l0lai] (g o | (0020 3,50
u&)yuu)u»blfwwb)zwsgﬁ}ow}mwxw)f A:JUQAL)Jl )l XV :d-\-ﬁ.}._.::o.)l.m_wl Ul)"l )Jd)l&.a)J).u.{d‘)J
addlae ol 3 2)5 gy sl o WAY YWY Lo 5| ol 05 ol S (glaalS 5 oais L HANY (o cows 585 53 (sl lglis]
Yo oYB VAN Jbojl o5 b 595 (slaal3 3l o (g5bolas HANY 555 5 (ol 55lolail g pag cutin S yile 5 008 a8 adlaio
Sy50 1oy (ol 25 Allang Sl 55 ol N5 gy ] Sl o 50525 10 00,8 g el IS b
)3 093g 5 SO 40 &S 5 kil dsgw JIgi b duslio 0 oads (gilwlis (sla g yg il ddlaio ol (55 Jlg a8 Canl ol (Sl aalllas
0o dalllas ML o ) u,:\ » byt 5l ol S le 3 u,u&m el g 43555 A oo ()i Caliseo ol I e Jalas
dlb‘by» 45 w‘ W) b.)‘.) uLM.u d..zman u)l).) .\.«.wl;@ G\ uLo.)s.) Cod L Jo}»).n W) d)l.wlb dthu»ﬁfs L)"l 4\5 ..\.m.)L;a ul.m; @”L“'”)
Sdssw HANY (cla g yg S p5lo )5 sl oiib 00l oyl dnlllas ol 15 puiored 1510003,5 munni 09,5 93 4y )5 (ol ywolaol 3 o)l po]
2RI 35 4 D)5 oy 00 el 5 (Jd] el ¢ Sy oy ) Conlid it anlllan 590 gl Sl (32 3 )
ol sl 035 &y 5 cpl 3y50 40 Cilang onds s o sl 3 (53,5 b 3 ladigw WSl ) aS dad o liS addllas oyl

&S o 0SB 1) 105 15 By (el pleliil (6 jlow dine; y3 o dalal g 5485 Lol o aslllas oyl

Non- (NHPAI) o5 sl yue gl5lglaily (Influenza (HPAI
aS Wy s o ey Highly — Pathogenic Avian Influenza
25 Vot oS Do (olipslont 3 lost 95 gz 42395 o) s
oloyss Lilgl 5 o)) \Ke g Vasfimarandi (V) 55,5 oo pauns |5 los
(IS 035 ) g o ol ) gl (gl didlei VAAA J
ol Lol sadisall Gugpg silulix (slsey b parels
Ol g o5ty (sl 3 5o bawgs Mlis (B3 000
ANV +\-A/Chicken/ZMTosilas g Slasuiv 8,5 & )so
wlaiolol )3 oyl 3l eais his o cox 3¢ HANY Cus e
liome (lodgd 9V e V)b sl 1 las iz &5 ¢ ool gy
Sl (1S ol lodgd iannl o Ly yx5 HANY (¢l 3lglsT (sl g0
bausgs 45 Cul 00 S8t (Lol 09,5 125 93 51 &S alesl ol (o3> 9
O 595t ang & GY 09)5 5 g oo Ol iy o (Sladygus
359, wos 4S5 YYA 09,5 15 9 AV/A/quail/Hong Kong/Gh
po5 piid dslad () ol AV/A/duck/Hong Kong/YYA- ]
MY (S il (g0 (slopl 4 aiyy (g 998488 o5 1oLl o g

HANY S ilo 5 ¢ omlins 050 dnlllas 3 gudS glasly

Ao

Sl L &S Canl (g puno sl (slaglons 51 (S 5 T 3lois]
g Ml on basipo losdl g Sl 53 (oM e g (g3l
b cod Cighs fegiie Sl @M a9 3 S0 gl 51a]
e 52 | BlolaT gl g y9.(V)33,5 o i 3o AL L3l jloans (6 )los b
0 pggeSosi | 0dlgilS Nigd co (gl AR 0y yyg5—nSipagi | 035l
(oo i RNA ] (S35 3l 45 43l oo o yog 09 Jold
P95 bl oo (IS A g 900 Cpg0 s (gl ALy ST g dalad aalad
Oy e kel o0 35 Ciliee (g 95 0 IaT g,
55 5 329 ozl asjLs (NPM Y HANAMY PAPBY (PBY)
203l (o g gty oo (Sloislos s (NSVINSY) (15 2
4o &3 (M) S o (36592 9 (NP) (365909808 5 (50 SIS ol
b ygb A (LI BI51aT (ol g0 (F) 95 5o meds Co By A
S Jols 53 sl g s (585 2 SlodioS I o giito 0 S
S d 93 43 505 (gl llaiT (sl g g 48 o 038)T )
Highly Pathogentic Avian)) 5.5 5, ¢35 lows sl (slo g9

Email: ghalyana@utacit <-$$¥YN0 0 s S-FIWADY 105 1 gtes s 3 (*



WY X oyt Mooy o SCb janls i aloes

OC caighs Be ¥+ °C ; adg) b yuly ISams S 2 397 g3 Ul po Jol
¥ A0 °C : gl s pulg) S YO cdids ¥ A0 °C aigds Y AF
1S5 S Sy (A5 Ve VY OC 1,355 el Y0 DA C: JLail il
2590 ) 9T 5 o (STs Jseasmo s 4283V VYOl
il Al Cua badiged ((JIg e C b cnl 2 285 )3
e 0,5 oyl Bioneer (glo,S e w4y b Jlov g jlade s
oLl MEGA® JIj3l o3 il 0 (yeens (sla Jlos (g5l 9 il g
56 S 5 Sy s gy po clatiel sl (5 e St 9
addllae Cp 435 oolawl CLC Bio Main workbench (8/0) i
odliul b MEGA® 133l 5 (JgSdge oS5 (g2 9 (sl 025
V- -+ (Boot Strap) (glais, ;50 L Neighbor-Joining s |
ey Sl I ki oyt adlllas )3 (VD) 43,5 IS &y S5
laalis (YFUTAYGAUGY) ogyg cilis slaasls oS aules
gl el 31 g HANY () gl 93 (yrizras g &pluvods (gl 58S
(Sl 3 00 oty sl 5 €858 )5 o 50525 30 5 S

28 polanl bl 4y e uyid sloolad 9 43,5 €5 0

=W

JR gl (323390 J5 59 2 ka3 3)90 458 PCR. Jgaes

O3 JS)V anlaB 29 jl e Ve v s ashad Job g d)S
el Aol YFY 5 0592085 V- VY ol A (gl 5lglasT g4 51 (M
el Aol YOV L (YE-VAY) 050205 VOA slas5 ) 51 48 oy oo
AV L (VE-OY + VEV-Y -V ) 4592lS 35 YA 5 MY (g s g o
294550 018lie a5 glailen o 13 0 MY (g 0 st alpal A
0y lalllao, 151 15 SLbgred (o b Croind g3 ol sl 90 3
ol 13 )3 S5 gladhir b joiS gladliz (uSe 5o ()] (—wlis
gliza 09,3 93 0 ol pl HANY (55 5yl 5lglasT cladslas 4S5l
095 93 2 &5 () pgead) BpS o0 8 il b JLw wargi s
oo Sllol ¢ LSy jouiS slaali> g 1) oYb cal b
canled o> Aimd oo Lt (Jadl pabandd g (gm0 lnye c01pe
Om) PRV (G SglSgi sl ol adllas 590 sl oy
THAD ) jouiS’ 13! gladylus cuwl 035y 7. 29/+V 15 (THYA THYY
-Pakistan/UDL) slaa I 1y alis 5| oYL sy (THA- THAY
((HYNY)Y+ ¥/« . —-Karachi/NARC (/. 42 /#) HANY Y- - V/-Y
Lol sloashin (M) (S 5o (5 duliie 5> Aimd o i) (£AY/F)
aalllas plia cudan jl plaSomn S HANY o co5 cobigion (o909
302940 o5 0B liie (Bl by g oy d8l] dalllas )50 dalad sl jd 0
Conglio )3 Hlai 90 (claie] dul pao (slacuxdge il yuis axlllas o]
2 g Hlsre el s Lo sladisal a5 (g9 15 o)l

FA

09929 Ox93 Se MY (32559 pa Sl e MY g JUK (5950
595 A3 s eSSy 909 Sl (5390 Y 45 Al o I5la]
Sl po 55 538155 (5590 o A (S Iglil (sl yog9 MY
ooy (clmg I3 aluusss g5 o MY JUIS 5, Slas Al arlié
b Jsbows 2 9909 4418 5187 2,5 oo - polilay  pplile]
215168l g)lan (63053 Coamog 4 dagi b (AP lad o0 55 5l>
93105 945 5«89 liye LSl pogase dluas (sl juiS
o33 ooy 9 J S )9S )3 eilaio 3 HANY (sloyog g (o yienS
2 ) Hlger 998 ol ) ol (olanr 5 (o929 0l ooy
58S BN 5 T HANY ol ot g g b (65550 ju bo j9iS
Joab Cariio S 4 S Hlann Sljlus polio jobo ay g ails aaldl
5 Sl (5390 Y g9 o0l pole 58 1 el 3,15
D365 )8 sy 3090 se50 99 > (Jleinl Slpess WL pslate (s
ooy S ple 0 ol (oulid 0)50d (o) adlllas cpl Sl Ban
ol ] yodiS )3 i isgS (slndlS § o1t s HANY gl3lslis]

Al Y )+ 5 1A3A

S5 o9y 9090

3,50 HANY 555 (sl 53lglis] g9 diges i adlllae ol 1
o929 05 e B gl & by pe diged cuin 28,5 )3 oy
)50 (b8 Slalllas p3aS” 4l s ol isly S ueld 0aSCisly —wlis
Wges (3025 VAN Lo diged G 13,5 38 (L03gy 48,5 | 18 elasnl
9k Co § S 9Sidie (g5 (claalS jlodg) g ) o (sU Jols (3L,
9 Sl Ca (938 il joS (SBjels lojl 10T
&> i §yo 156 S5V dunS )3 diged 85 )5 odliul 5)g0
>l clagygeil gy S5 gilo gl il l 5 S o)
S 3 S35V cladiges RNA gl sl cga (W) 03,5 00l
Roche) High Pure Viral Nucleic Acid Kit pli; RNA z! 5l
RNA 1 osliiwl o155l €5 35 Joallygi0d 3:lkas (Co., Germany
el 33,5 (g5l 05533 odlawl ()lo; 5=V °C,0 ond 2l el
THAN o Sl o3Siam 5 45005 g 4 el sl 0355 Ty
s—ks (Roche Co., Germany) One Tube RT-PCR System
2 odlatnl 3y50 (sl youl y  Jg5 b edlasi] 055l &Sy ol ygiand
L Wdg Syl aalllas oyl

GGA ATT CCA TAT GAG TCT TCT AAC)s MYUF
Y(CGA G

GGA ATT CCT TAC TCC AGC TCT ATG)s :MYLR
Y(ITG

Hyoaly (610,055 2Ty g JSaluoga 5 o g 2led Ll

¥



1F4

HANY (g (M) oo 5lo 05 5090 Cagh cass

100
51

@ Iran/TH84/2005(GQ206309)
@ Iran/TH85,/2006(GQ206306)

0o

@ Iran/TH186/2007(GQ206307)

Iran/A5123/2006(HQ622813)
O Iran/TH87/2008(GQ206308)
Pakistan/UDL-01/2008(CY038461)
Karachi/NARC-100,/2004(H7N3)(HM346510)
Pakistan/2/1999(A]291398)
Dubai/463/2003(EF063509)

% G1
HongKong/G1/97(AF156463)
50— SaudiArabia/CP7/1998(CY120061)
27| | 'Iran/11T/99(AF508689)
45 Dubai/339/2001(EF063507)
41 [ 1ran/ZMT-101/1998(jX465629)
[ 1 @ Iran/TH80/2001(GQ206304)
=l @ Iran/TH77/1998(GQ206302)
50 — @ Iran/TH78/1999(GQ206303)
57 @ Iran/TH82/2003(GQ206305) N
HongKong/G9/97(AF156458
E gKong/G9/97( ) G9.Y280
100 HongKong/Y280/97(AF156461)
SaudiArabia/EPD-22-01/2002(GU050555)
— Wisconsin/1/1966(DQ067438
100 : /1/1966(DQ ) Y439
57| —— Germany/R45/98(AF508687)
95 HongKong/Y439/1997(AF156462)
—
0.01

M S5 ple 5 olal g YoV VRN glo Sl (b 2865 slaasgs 5| HANY 5wy, d‘)'-;l?l-éj 09y Sbalin wlid oyes Glalllas &) by o <83 ) yyguas

reopldbadlas (pl 15 wypdyse gladlis Cwlod b puwy ST Ve

1] 55 B8 sin sLaaylas 5 (ST-DKY 5 ST-DKY) 55
2ol e i lie sla g g (B)c—wl 0155,5 a8Lsl (g pauadi
LS 0 )8 GY gloedgs g plon )3 (M) S ile () ol
2 g Cowl odiis dalie Slo 393 yuusd 4365 b Jlw Ve cpl Job 1 4
L5 gl iz 1S wls (S g o150l (claledgd
las Yo VNV gla Jls Job 348 ool sladslis plw jl alSlas
e VeeF Jlo il gl ladilin duy g Jlat 038,513 (a0
03903 ks | caolih 0,55 B3 1 LSl 4 Ls a8 Wil (g b il puuss
YU el (ghls YooV Jlo il an sladlis (M) (S 5lo ()5 o
09,5 9o ardl aisl o (HYNY)Y -+ +¥/V+ . -Karachi/NARC &40 L

9 (HA) 5u555len (sLa 53590 1 ol HANY (sla yug g o0
JlSS lasigy Sl (S F) el 0ad (5155 50 (NS)sjlislow e
Gl psl Jb 3 adle (Tl (505 llslal sl
HYNY g HONY 1 o b (sl y0929 L HANY (sLn o2
Ol cleyen iy Cunl 04 03l et (LSl 5 o 2 S
2,5 23l By 4 joxie g ge by S Sl pdmy 3 g 0w
9 Sb Ve Jlw ) Ken o Banks lwgs a5 Sliiss (5)

sl amia) o9ejl s Neighbor-Joining s, b 59, b MEGA JJj8l a5k 398 <55

Gl 0430 )5 yasuidie ( Sibio
 Cou M)bﬁwﬁ)])ﬁw)y%yMY5M\L5Lb:u:.b9))

28155 wenlss Ll 38> g

& )

Osts o ol yoabo St 13 58y I BT g g s (S]]

0l> sl g8 liwl ;AR Jls 3 HANY (i s lawgs )l
(V) sl ool )3 ol IS5 4y y528 3 sy s loj ] 5 5 0
99 bawgi IS 055 5 (1565 slaalS 11T ¢ g)lows £orb Jobo )
u‘_\.o 4 dl‘a’u“’”iﬁ 33) ) CUP9)—9 LJ"I 4.'>)§] R ) 039_ﬂ HANY
9455 ) gy ol LS 2 A gl )3 00,5 0 §pe 055 M8 L
) w233 rgmnlizesSTy Bl s ot ] oot ol 8 i alS
slaiwg g (Jlb ju8 STy flosliil o) e 0351521 (g
ol O§ dwu) 4)Lu°)9l> 9 u)L\_wT L;Lm”mf ).)L..u.s 9 U‘)"‘ ) HaNY
5 Jlod 1550l lodgd 93 A HANY ol o (gl lodg () sl
3L 5 duw 2395 525y (ladgd 298 oo o 2yl — ]

¥



WY X oyt Mooy o SCb janls i aloes

zu

Influenza A virus (A/chi T-101/1
Influenza A virus (A/chicken/Iran/TH77/1998(HIN2))
Influenza A virus (A/chicken/Iran/TH78/1999(HIN2)) . . P
Influenza A virus (A/chicken/Iran/TH80/2001(HON2)) . . .
Influenza A virus (Afchicken/Iran/TH82/2003(HON2)) . . .
Influenza A virus (A/chicken/Iran/TH84/2005(HIN2))
Influenza A virus (A/chicken/Iran/TH85/2006(HIN2))

Influenza A virus (A/chicken/Iran/TH186/2007(HIN2))
Influenza A virus (A/chicken/Iran/TH87/2008(HIN2))

Influenza A virus (Afchicken/Iran/THS7/2008(HON2)) . . . . .

Influenza A virus (A/turkey/Wisconsin/1966(HIN2)) QKRMGVQMQR FK 252
Influenza A virus (A/chicken/Iran/ZMT-101/1998(HIN2)) 252

Influenza A virus (4/chicken/Iran/TH77/1993(HIN2)) L.282
Influenza A virus (A/chicken/Iran/TH78/1999(HIN2)) L2582
Influenza A virus (A/chicken/Iran/TH80/2001(HON2)) . . 252
Influenza A virus (A/chicken/ran/TH82/2003(HON2)) . L2582
Influenza A virus (A/chicken/Iran/TH84/2005(HIN2)) L2582
Influenza A virus (A/chicken/Iran/TH85/2006(HIN2)) L2582
Influenza A virus (A/chicken/Iran/TH186/2007(HON2)) .. 282
Influenza A virus (4/chicken/Iran/TH87/2008(HIN2)) . 252

Consensus QKRMGLQMQR FK

Conservatmn HHH|HI|

Influenza A virus (A/turkey/Wisconsin/I1966(H9N2)) MSLLTEVETY VLSlVPSGPL KAEITAQRLED VFAGKNTDLE ALMEWLKTRP lLSPLTKGlL GFVFTLTVPS ERGLQRRRFV 80

Influenza A virus (A/chicken/Iran/ZMT-101/1998(HON2)) . « . « .« .« . . B S
Influenza A virus (A/chicken/Iran/TH77/1998(HIN2)) . . o . o o v oo . B
Influenza A virus (A/chicken/Iran/THTS/I999(HIN) .« . « o« oo . . D
Influenza A virus (A/chicken/Iran/TH80/2001(HIN2)) .« . . . o . o . . . B
Influenza A virus (A/chicken/Iran/TH82/2003(HIN2)) . . o« oo v oo . D
Influenza A virus (A/chicken/Iran/TH84/2005(HON2) . . . . . . . . . . B T
Influenza A virus (A/chicken/Iran/TH85/2006(HON2)) . . . . o . o ... B T

Influenza A virus (A/chicken/lran/THI86/2007(HIN2) .« « « « v « v o v« e 1 .............
Influenza A virus (A/chicken/Iran/TH87/2008(HIN2) « « v« v oo ve vl o,

Consensus MSLLTEVETY VLSlIPSGl’L KAETAQRLED VFAGKNTDLE ALMEWLKTRP ILSXLTKGIL GFVFTLTVPS ERGLQRRRFV

ey || TN COCUVOVY IOOVIPRPOY POV T CPAPOVOVIT oot T COPOVOTOTIY (PPRVVIVED

Influenza A virus (A/turkey/Wisconsin/1966(HIN2)) QNALNGNGDP NNMDRAVKLY RKLKREITFH GAKEVALSYS TGALASCMGL I YNRMGTVTT EVAFGLVCAT CEQI ADSQHR 160

Consensus QNALNGNGDP NNMDRAVKLY KKLKREMTFH GAKEVALSYS TGALASCMGL TYNRMGTVTT EVALGLVCAT CEQIADA QHR

Influenza A virus (A/mrkey/Wscomm/lgﬁé(Hi)NZ)) SHRQMVTTTN PLI RHENRMV LASTTAKAME QMAGS S EQAA EAMEVASQAR QMVQAMRT I G THPSSSAGLK DDLLENLQAY 240

Influenza A virus (4 T-I0I/1998(HIN2) « o v vAt e e i e
Influenza A virus (A/chicken/Iran/TH77/1998(HON2)) . . . . . A. e e e .v .................. l-I ................... 1 ......
Influenza A virus (A/chicken/Iran/TH78/1999(HON2)) . . . . . P Ve e - | S
Influenza A virus (A/chicken/Iran/TH80/2001(HINZ)) . . . . . Aviie e Ve e P | A
Influenza A virus (A/chicken/Iran/TH82/2003(HIN2)) . . . . . P N Voo S | S
Influenza A virus (Afchicken/Iran/TH84/2005(HON2)) . . . . . AALIS ...l R J Ve e e e | S
Influenza A virus (A/chicken/Iran/TH5/2006(HON2)) . . . . . AALIS oo L...P Ve e e e oo

Influenza A virus (A/chicken/Iran/THIS6/2007(HON2) . . . . . AA. e e .v ...................................... l

Consensus SHRQ] MATTTN PLIRHENRMV LASTTAKAME

o A e NN AT T T TR T

AO w xo

160
A .. 160
A. .. 160
..G. .. 160
. AL 160
A. .. 160
A. .. 160
A . 160
160

220

VAGSSE AA EAMEVASQAR XMVQ. TIG THPSSS GLK DDLIENL AY

Yeve VA gla o (b olpl » HANY By, d\}}bl.éj o9y Salis MY .5,y liel audl s Jlg 30 Y poal

15 e 15800 ey oLl &y s g 15 Cemglio aS MY a5 s
ol gisel daglio b LYAF g LYSEVYVAAY - TSYINGYYE )
3550 (g5 534S (S) Ly pow Al dasl a8 15,5 smliio ¥ ol L 1
THAY) ma > slaaslas e iy jl)8 adgl slaalas > 5 3lgs
A ke ey 45 g 4l g (N) o ylewsl & (THVAS THAD
soazdl 13,5 (alel g0 105 (g9l s Capnad gy Canglis
4 Cenglin b g 9)1> Sy & Sl (b5l g (ppr a5 WS o ol
g8 b 9 931> Bce S 4y L ogMlay dily o (5959 p5Y
293 13 5 sl 13 132 loce I IGIET (gl g9 YL g9t g
9 Sbjme cinb b lasye sladisel dsl caalllan ol )3 0y o sl &
iz Jobo (T)YYs (TPY V5 (V)NID 5 (VVO) MY 355 53 ot
clnaiial a6 opl CuxBge 13,0392 03,55 (6 yai g 0390 ol Jluo
A MY (g > (VIV 5 YAQ) 5 (Y) O 5 (F)00 5 (5)Y+ 5)7(G)
V) YA 5 (THAD ahis 38 4 T ) W ojlads areol a3l 2
odaldio (6 psd (THAVY THYAS THA® THAY sbaasls 5 F oy
oAb piiio gl plw g dalllae () golis 4y 2 g5 b (VoY pgad) 403,50
9y 2 plate (ol 43,5 oo Slodniy (i ol 909)5 () ]
(o9 s sirie S lagpe sl I 5SS S HANY ug g

oy Vo0 Sl o ySen g Karimi o« ¥ Jlw o i) Sen
Oty el (Slapag g s o Lo edd ol (isglSlon
ol 45 5l S jtie sliie  Sledgd bl I liauS ¢ ol c39a
Manzoor (BAN) cuwl 43 151,15, 90 axllas ol 3 35 llae
B8 3 FeremYe oV Lo ) cladllas b Ve oA Jlo 3 o San
il o3 o0 YA S IGIAST g yag3,90 VWA S 05 4S50 53]
35 cmlido i b g o0 Ly (NA-NANY (HW-HAH)
HY+ s ol aglan SV d51gkasl g9 3)90 10V )3 (M) (e il
Blato gl (M) S ile () eclizeo (slaes o 4yl VA 5 NA
sl — gl lodgd & sl o ey 9 (o sl pol lodgo o
ol glasdllas 2 YY Jlo 3 ol )Sen g Bashashati (V) wisb .
ORI YV VA gl JLw a5 by HANY alas g4 ST a5y
OSan Jg5 Jelos g 5o Al o0 GY 315 5 ol (3late
AYWV (y5lisn (65 ) o /MA-CK/IR/EBGV &0 45 35 o Lis MY
oS 28l oo Log > (pl 4 ol g g () Cengli Sl oS Al
asdllas ol 55 (SYIN) palislel b cuoglio (sl il cglaio 2631
» HANY (gl5lalail g culih oo anllla (ol 1o (F) 4y o
oo Sla i SO I8 oy 3390 MLS 5 ol




[\

HANY (w9529 (M) (o 55k 05 (J990 Cagh oot

Turkey/Wisconsin/1/1966(AEA04410)

Iran/ZMT-101/1998(AFQ60227) . ... ... .. L
Iran/TH77/1998(ACR56258) . . . ... ... L
Iran/TH78/1999(ACR56260) . . . ... ... L
Iran/TH80/2001(ACR56262) . . . ... ... L
Iran/TH82/2003(ACR56264) . . . ... ... L
Iran/TH84/2005(ACR56272) . . . ... ... L
Iran/TH85/2006(ACR56266) . . . ... ... L

Iran/TH186/2007(ACR56268) . . . . ... .. L
Iran/TH87/2008(ACR56270) . . . ... ... L

Turkey/Wisconsin/1/1966(AEA04410)
Iran/ZMT-101/1998(AFQ60227)
Iran/TH77/1998(ACR56258)
Iran/TH78/1999(ACR56260)
Iran/TH80/2001(ACR56262)
Iran/TH82/2003(ACR56264)

)

)

)

)

Iran/TH84/2005(ACR56272
Iran/TH85/2006(ACR56266
Iran/TH186/2007(ACR56268
Iran/TH87/2008(ACR56270

Turkey/Wisconsin/1/1966(AEA04410)
Iran/ZMT-101/1998(AFQ60227)
Iran/TH77/1998(ACR56258)
Iran/TH78/1999(ACR56260)
Iran/TH80/2001(ACR56262)

Iran/TH82/2003(ACR56264) . N
Iran/TH84/2005(ACR56272)
Iran/TH85/2006(ACR56266)
Iran/TH186/2007(ACR56268)
Iran/TH87/2008(ACR56270)

MSLLTEVETP TRNGWECKCS DSSDPLVIAA SIIGILHLIL 40

G R R N e 40
G R N e . 40
G R e R 40
G R e R e 40
G e Voo oo coocsoo: 40
e i NV........ 40

Hrés e s o a oo X NV .. e e 40
G.R.. ....... R N\ 40
G:R:: ca:s5z:a:s F.» iFsasisna:nn 40

40
| |

60 80

......................... 80

......................... 80

......................... 80

......................... 80

......................... 80

............ A. imum s wwas nn 80

............ A. s amam s mww s ne 80

......................... 80

......................... 80
97

s m O

.K 97

.K 97

.K 97

.K 97

.K 97

.K 97

.K 97

.K 97

» &)l;:.}m & Coglie yiga Yo Ve BYVAAA gla Jlo b ol 0 HANY 53y, d‘}-;l}l-éj o0ops Sdlis MY .59y el dudl sl Jlg aden Y ygal

References
Aamir, U.B., Wernery, U., Ilyushina, N., Webster,

R.G. (2007) Characterization of avian HON2 in-
fluenza viruses from United Arab Emirates 2000
to 2003. Virology. 361: 45-55.

Alexander, D.J. (2000) A review of avian influ-
enza in different bird species. Vet Microbiol. 74:
3-13.

Alexander, P.E., De, P., Rave, S. (2009) Is HON2
avian influenza virus a pandemic potential? Can
J Infect Dis Med Microbiol. 20: e35-6.

Arafa, A.S., Hagag, N., Erfan, A., Mady, W., El-
Husseiny, M., Adel, A., Nasef, S. (2012) Com-
plete genome characterization of avian influenza
virus subtype HIN2 from a commercial quail
flock in Egypt. Virus Genes. 45: 283-94.

Banks, J., Speidel, E.C., Harris, P.A., Alexander,
D.J. (2000) Phylogenetic analysis of influenza

Cawl 0030)5 (asedio SYIN Cusbgo )d dlis duw

SleMbl 15,5 plo] a3Vl & jgus g1 B8y 90055 B8 5L

S 9rs ! 3 (5 9 S 95 b (el e 58S (S
4 Lles Dbl egas Cuiling Laps i g (g3baiBl s Wlgs e

SBgl> Bpan g9y p (Sloy Ml g S Grimen 53)5 LS5 )
L5 (2L slag)ls (g9 2 Sligios plonil g Lag s po )3 (g g 1o

D)5 (o0 dpogd 35 (9

1D )8 g Sl

Loy Coglen  Jlo (gacoles 1 aily opiVoss 4 Bt g
o905 (638> Aol Ll By o o ol iisly | S jpely 0aS il

Ailed (10,08 (VO-ANY/EIA o )losd)

A viruses of H9 haemagglutinin subtype. Avian
Pathol. 29: 353-9.

Bashashati, M., Vasfi Marandi, M., Sabouri, F.
(2013) Genetic diversity of early (1998) and re-
cent (2010) avian influenza HON2 virus strains
isolated from poultry in Iran. Arch Virol. 158:
2089-100.




WY X oyt Mooy o SCb janls i aloes

10.

11.

12

13.

14.

15.

16.

Faruqui, F., Mukundan, D. (2010) 2009 pan-
demic influenza: a review. Curr Opin Pediatr. 22:
530-5.

Huang, Y., Hu, B., Wen, X., Cao, S., Xu, D.,
Zhang, X., Khan, M.I. (2009) Evolution analy-
sis of the matrix (M) protein genes of 17 HON2
chicken influenza viruses isolated in northern
China during 1998-2008. Virus Genes. 38: 398-
403.

Karimi, V., Fard, M.H.B., Shahbazzadeh, D.,
Esmaelizad, M., Pourbakhsh, S.A. (2004). Se-
quence analysis and phylogenetic study of hem-
agglutinin gene of HON2 subtype of avian in-
fluenza virus isolated during 1998-2002 in Iran.
Iran Biomed J. 8: 167-172.

Majidzadeh, K., Karimi, V., Soleimanidor, M.,
Estabragh, A.S., Barin, A., Langeroudi, A.G.
(2011) Phylogenetic study on nonstructural (NS)
gene of HIN2 isolated from broilers in Iran dur-
ing 1998-2007. Pak J Biol Sci. 14: 838-843.
Manzoor, R., Sakoda, Y., Mweene, A., Tsuda, Y.,
Kishida, N., Bai, G.R., Kameyama, K., Isoda, N.,
Soda, K., Naito, M., Kida, H. (2008) Phylogen-
ic analysis of the M genes of influenza viruses
isolated from free-flying water birds from their
Northern Territory to Hokkaido, Japan. Virus
Genes. 37: 144-52.

. Nili, H., Asasi, K. (2003) Avian influenza (HIN2)

outbreak in Iran. Avian Dis. 47: 828-831.

OIE, A. (2012) Manual of Diagnostic Tests and
Vaccines for Terrestrial Animals. Office Interna-
tional Des Epizooties, Paris, France.

Spackman, E. (2008) Avian Influenza Virus. Hu-
mana Press. (2 ed.) Totowa, NJ, USA.

Tamura, K., Peterson, D., Peterson, N., Stecher,
G., Nei, M., Kumar, S. (2011) MEGAS5: mo-
lecular evolutionary genetics analysis using
maximum likelihood, evolutionary distance, and
maximum parsimony methods. Mol Biol Evol.
28:2731-9.

Toroghi, R., Momayez, R. (2006) Biological and
molecular characterization of avian influenza
virus (H9N2) isolates from Iran. Acta Virol. 50:
163-8.

1OY



oY Journal of Veterinary Research. 70,2:147-153,2015 0;’.?’.’;“1
rtcite

Molecular characterization and phylogenetic study based on matrix
gene of avian influenza viruses (HIN2) in Iran during 1998-2008
Karimi, Sh.!, Karimi, V.2, Ghalyanchi Langeroudi, A.*", Madadgar, O.> Najafi, H.3, Maghsoudlo, H.*

!Graduated from the Faculty of Veterinary Medicine, University of Tehran, Tehran-Iran
2Department of Poultry Diseases, Faculty of Veterinary Medicine, University of Tehran, Tehran-Iran
3Department of Microbiology, Faculty of Veterinary Medicine, University of Tehran, Tehran-Iran
*Iran Veterinary Organization, Tehran-Iran
(Received 18 February 2015, Accepted 16 April 2015)

Abstract:

BACKGROUND: HIN2 avian influenza viruses (AIV) A have become panzootic in Eur-
asia over the last decade and have caused several human infections in Iran since 1998 and
inactivated vaccine has been used in chickens to control the disease. OBJECTIVES: The
purpose of this study was to analyze HON2 viruses that have infected broiler in Tehran
Province, Iran between 1998 and 2008 based on Matrix gene. METHODS: The complete
coding region of Matrix (M) gene from 8 of HIN2 subtype isolated from chicken flocks
in Tehran Province during 1998-2007 was amplified and sequenced. RESULTS: Sequence
analysis and phylogenetic studies of HIN2 viruses on the basis of data of viruses in this
study and other selected strains available in the GenBank were conducted and determined
variations among these sequences at different levels. Sequence analysis revealed a large
number of similar substitution mutations and close evolutionary relation among sequences
of M gene. Phylogenetic analysis showed that all our isolates belonged to the Gl1-like
sublineage. In this study, it was determined that Iran’s isolates have been in two separate
branches and have the most similarity with Pakistan, United Arab Emirate and occupied
Palestine’s isolates. CONCLUSIONS: The available evidence indicates that M genes of
HON2 circulating in Iran during the past years were not well conserved. Our finding em-

phasizes the importance of reinforcing AIV surveillance.
Keyword: HON2, matrix gene, phylogenetic study

Figure Legends and Table Captions

Figure 1. The phylogenetic tree of HON2 avian influenza virus isolates of broiler chickens during the period 1998 to 2008 based on
genes, Matrix. The phylogenetic tree with the Neighbor-Joining method and test software MEGAS Bootstrap root 1000 replicates is
plotted. Isolates investigated in this study are determined by solid black circle.

Figure 2. Amino acid alignment of M1 protein of Avian Influenza (HIN2) of Iranian isolates between 1998- 2008.
Figure 3. Amino acid alignment of M2 protein of Avian Influenza (HON2) of Iranian isolates between 1998- 2008.
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