MM
Mgﬁ@éjgﬁa J

FI-VP Py alo AV Jloleis 4 89> 1 S ol (S5 8)gus ySo 4 i

Cywnd ol Loy CBICS 4ol AT (Sl Jgi comni 9 (J9T g0 (anli
S Olul B Oliwl idgF ygub 1 odilue (S15194T w9 30

Y £34 . Y oS & Y & \ . -
3 og e dosmo (S siigd derllus T idk 39 e ¢ Sole Ol
Sliini 4 o sl > oMol ST o182l (S jpals e o sl oSS (55 s S0 B (51555 (Gl )
d/jg/cd/J{JéJ/J{J
u‘/ﬂ/éc;écgj'bcgjlwfﬂjdmﬂjQ@@“Wf‘)ﬁé&[édj@ﬂ”j}é@”ﬁ—r

WAY i)l i sl TN ATYY sl s b

L Slocbos Slluct Sl o 5 Ll o ) 3287 i (SIS HIE o 43 s rs 5 el il S8 OB iy ST s loy
2islen 5 Sy g Sy ol 1 S T ol oo g IGIAGT 5 o e S o )l 1328 ek gy Cnio
SIS oo N ot i 5 AT (Slo s s g RT-PCR gloT 1. 358 o opmmo 38 05 by ol 4le
)33 S 5 aslizl 3 go 1IMST (ot g ol i iy shite 0 S5 g0 Ll &G Olsie 4 (HA) i olS las 555
0 & S 5 Jlods Gl Slesl 5 (228 o g doly Vo Sl U O Ta tisnd 180 LT (Sl ol Cogm
e Sl OT 03 45 0,8 (il Ol o3 il (slocisif ulaly RT-PCR (J3Ss0 2o lajT s St s 1516l T (6 Loy
O oot sl pasly SIH ¢ Hs ¢ Hy (slao s Coom i gy (M) oS il O ooty 1 1T A 05,8 o
et oy 7 aiag =3 (SPE) Lls i £y o w0 A o i j1 o Cote (Glotipnd o o7 oon S s ol (HA) o ol oo
23 S RNA ol pel 5 0 goarli sl s S o) o 5 255 b p0) a5l oMl U ST il sy iU a1
@ ST s e g 5 ST il L O (SBICE s 0550 00bp IV s s (i g 35 o3lice]
sladisei RT-PCR g jl oalisasl b 4S3l5 OLE gl 35 dam i siica T Mo 40 Colgin 5 A Syl OLSTMWG =55
Sl in Hy Hs o Comi i 1A o (Sla s 5 plod obing Coe [SIMGTA o s s i I sinieor (5 14é po F I ockisidst]
2 ST e KSSR s (lpls o F o 45515 DL Sy sl lod gy SGUSE fomo oty ik 0315 paieit oo Hy Lol
il Coglé il o RSSR blar 457 Ol (s (slaalte (35T b Sy bl oo bods gow O3 Sl i oudins OLES Iy )
D LT Slo s s o (i e cailinss gy (Sla o colait] 5la paly jl oslis) URT-PCR 2 bajT AT, b
b g 05l &5 Olsie 4 Ol o L HONy (sl s 003 ot sl T G5 SIS w33 s 3l on oy OIS
338 o o o 2l ST N s ol ML 5 S 3 sl (Slat e b s s
o Ol 3 ¢ i sl w5y KK fows ¢ Hy = Hy= HyofCond RT-PCR OB, (sl 1ol 2 (Sbeds” olads™

Ay g Aol i gt oy 5 *
CTEPFOV o A M‘J&/‘C;égjbgjufﬂjwﬂj «.D&..l;u: 2 "Wjﬂ Uj:é&&&)&f p2 e > g P ey ,«;u"' ."deér
apourbakhsh@rvsri.ac.ir:c5 s 2SI oy



Yy Lf'l"' AWAY (Jgl o jloss ‘o5 93 /Lé.&)'?ol) SJIolen9 SSue L i v

e 5 355 oo il |l @ sl B (ol pIaT
s 8 e b e Sl s ol Sl
e 3 4l ladl S5 5 adles ol
(SloiS et 25 S 5 s Len 55 SS
Sys0 el 15T Gl s ps sliolew 3

Caliee gl gy 058G (V) C3ZH 5 )y
sl Cov s 15wT jeseis Cg> RT-PCR
@5 5 e il O Kany by OT
Grao s wluly (ST .0 N0 5 YY) Sl ol
il Okl 5 (WHO) Sl Clilig Oljle
el Bl i) pl 5SS e St (OIE) pls
Wil ol g aibts OT 55 I slaw g 53
YE) Aal Hla 5 B 5,50 Sl 5 Olabl 51
JSGs, sl 5 B sylse B8 55 L0044
o 5 elolid @ pladl RT-PCR lejT e
2 mle T Glesns S5 JIS
S Dbl 8 i olol & Okl 258 5b

v\..o.JchC,.&‘JJ S 9 L@JT.})}A)J

S 995 9 8190
S ek A Y Sl G oL ST e VS
e S, o 1T (gl 4 oS S
33 BT ol s 8 dsl Jls Olul = Ol
Su 4 Sosles 53 s s ps JE Lo
Sl Sl e 5 ST A g Hab Sa ke
Ay oS 4 by Dl A a8 Jlyl
ST G PBS s (o (o & w0 5l 0
10 s b bl ol s 8 bl oSy
Yoo 5 b Seb 5l 4ids )+ e 4 RPM
35 9 RNA #l pual g (055 Jshoms 51 25 S
2550 8 SPF) sy fom o35 53 & Gooy

s S csls

400

Cllen o pepe 51 S OB W, ol 51 aT
ol ol S Ol bl ul w51 48T Sl g s
gl G sy bus ol ol Ll
Sl s 3l (odns 555 o0 Sl 0y 5 5S35
5 Oll o ¢S e Julge e OB L, (ol 51T
Sl cpslita ot S Olgis 4 5 sl e Ol g
S e g ) Gl s Sl e
L bolul Cosie asd8 J & b s 5 g5k
oo ¥ O8W, lpMET  gle s s
Solew opl (F) Gl ol o3ls aseis (Hs,H7,H)
Cishe b b Co slap b 5 05l 5 OLSTLe 5o
odiiS 5 sl (olew b it G g oKy Ciis
ol 2 A G GIAST Gl s il on ie
Ty s (HA) s flen gm mbaw 55
G oS VP 05T dish e g s (NA)
(N1o) 1Ty g s w4 5 (Hig) ot 58 Los
Ml e BT sl & cabas pluls
(Y 5YY) s il 08,

035 SIHMET 4 Glaio Gla s 5 ples 0556
Qlf.\iﬂ.): JEMHWJYQ Su-b SA
039 Hy s Hsslaws S 4 Glate ol 0l 0
Lo slacs Cov e HoNy gla ws 9 (Y) ol
25 Js Lgh e g b L Ol & ol les
Ol 5 Ol 1 sl Slayl S s ans Jsb
Gl o 1S Ol 5558 53 ety g opl 51 5L
Gl sy 3 (S Sl o (Ve AY Y 5 TY)
aibie 3 Soley S G 6,8 s 5 6,y
S 36 (S5 Sl S gl 5 e aeds
el ) Colew Ol pl 5o 1,5 A8k 0 g o9 D>

Sy Sse p3 gbld glads oy S




W il ol Jg ous 9 JoSIgo Larsis

FOU b ol 5 o esls 15 oS mar s 0303
Ve 4 4o azme 5 A WLSI phad Ll S
@ oS g s 5 A Ssh Sl Ao g s ai
Mo A Ops ke 3 S il Sl sme ol en
FO oslss b eals 13 ek per sd 0353
4B SOl Al s 4 s S s S
T oskie 4 A S5a Slu A g s aads) Ol
VoDde 4 depeme (ped ok pined Bl S
O3 e b Al Weeo g s it
S5 b el 5 Ad ol Db e ol e 43 0 liS e
ke VO 55 ey Ser g S5 0503 ,ls A
old alls o5 o5t e Sl b 013 15 6 2
4 (Elution Buffer) oS 55, 3L 23 5 S 00
Aver g 53 aads) Ode s godd alsl Hls 2ld O
5 A4S To U ons Ad S Sl
3050 s okd gl el e sl s S
g B

RT-PCR plo!

@l o 55 RT-PCR .S 51 5kt ol sl

s eslawl (Viva two step RT-PCR Kit) 146
(Reverse Transecriptase) RT x5, plosil g
A SaY Ll odd ol el RNA s S ey
L glse v+ pmol Ll U (Forward) g sl el 5
Veoa US55 ole ST Sl ealial b 15T e
0SS 07 C y3 4idsd Sde 4 g odily 23y Ko
3 S 3 pu sy 53 4RSS Y e 5 43S
A S Ve sl S sy S 0T Jby
o« mM dNTP mix ;i s S ¢ Jols cDNA
M-UNIE e Sae (5015 2 a0 5T 2ds Son o
2J5,Sw 33 MuLV Reverse Transcriptase »
ol 235K #/0 5 (V¢ X Buffer M-MuLV) L

RNA z ! el
S b saised 51 s s RNA (Gl S
Joddlysis G YL o s L RNA 7 5l oS
Sl (il (Gl e oS LA eslimad OT
b RT-PCR plouil ) shain 4y s 5 &SUS 5
s 235 o Yoo e I plawil (gl ol 0l
ALl cwl oS 5 a5 (Working Solution) (s,
deol ¢SLST L 5 (Binding Buffer) suS” foaze
A e VO O &S, (Poly A)
Yoo Jldie e 235 L5 b gles S
Lol 0T @ s s sl <SS YT mle s S
O Lldde a5 (s sk 4 e A
4 sss S pl b s Bl A LSy, 1 S
o ol 4 5ST1 ) Sl )3 VY 53 s Ve Ol
03531 Dl & 0iS Joame Bl gy S Ve
33 13 k8 e o ged Sl (gl i b glies 5 old
Sl gon plad 5 S35 515 0diS par ps JI
e S phd o s 4 s S VO o
48 gores oS e 5 4 Ol gme 5o Sl S
S ey s Sk Sle A g s adds OGS 4
S o Dbk ops 4 RNA S48 5le
B R R
D e 0l e o8 G 095 13 kS o sS
Jolse oS o 3L ad 5 S B 5 Al esls
s 4 (Inhibtion Removal Buffer) (s,
g 4ds ) e 4 oylgs 5 odd wlsl YL s 2ls
ol oot 4y oS e 055 o)lgs AB Ssd mla Ave
P oo Db s Gl g b ol Db g
Ao o o) 6 8 ol pan 0t e 55 bl 2
& sizds goslT 055 5 odd e Lao S Conslowe

DS Copd s bt pl Gl 58 e R




Yy Lf'l"' AWAY (Jgl o jloss ‘o5 93 /Lé.&)'?ol) SJIolen9 SSue L i ¢

Dsb & o st len 55 51 (ad 23515 0Lzl
G5y CHKE o ok,8 5 & bp FY
o5lizul LRT-PCR 281y Law g c ol s 8L
Lils (0 Jsas) 55,556 HA sla el
5 b Ho 4 alin oles (Gosgome 5 25T
Cgr S objasly Olea b ool as PCR J guams
4 IS5 e okt 4 oy eks 5 IS S
sl 55 5 03,8 Jluyl OWIT 5428 MWG oS4
Bio L1l o5 3l eslital b oeT oy 055 I

135 aex 5 glasT Al JI 5 @ edit Vertion 7

@lﬁ

ol o Yo Sl edal Cands T 5 VF
oo ole o pa) gyl 0 B i e bl
Llod I RT-PCR [2STly 55 (0T g €505 Cokin
oolizal b das al> 0 53 (V) K8 sy Cte A S
Hy sHy Hs sl Cov oobasl gl ol
Hy 5 51 5m sler o a8 8 8515 2lesT s 50
Sy (1) s wsg e Hy s Hs Llsd iy St
P03 S I s s SIS e (gl
(L3l e 0LE5 1 KSSR 6 &I s s e

Yooa olg e U s 8 WLl 5SS 5l sl
Colo &K e 4 ool bghins iy 1)y S
s (6, o Kl a3 FY (las o
28 5 2 gl A5 S YPCR 1S 5
6 0.4 mMol ,lg x> 5 Vepmol kbl |
v+ mM dNTP mix ;2J 5 Ko ¢ DNA 25 S
VSl b Al s Se b cmmM gl e
A1y 53 glg CBle b ik Tag DNA 25 SCa
ole ST Sleslinal L1y ol oo 5 03,5 b o
oY (glos 4l il oo s Sa 00 4 SIS 5 )
oy AF Lols 5T A o gl Cer
W ols 5SS S B cadsl ol 3l Kl
OY Sl 4 sl Oy oo 0T july a)
wHy ¢l 0°C sHy sHs A o5 gl a0
K Sde 4 VYTC 5 28 dlo e caids 65 Souke
Bl iS5V Do 4 VYO olg B a8 5 4ids
Sheasb e (1) Jsdo lae ol oslizul (gl al
bug ods gyl = HN, sHsNy dLN, 05 T
Sy Cute IS Olgs 4 588 (Suls Ol

oslinal e J 8 Olge & SWS 551 ule ST

.J.i.ajf
ool oI5 Loy

A s 5 IRT-PCR 5STs 55 a5 oladisei

SPF a)'))\')b&:lq- Cjﬁr}é’&bmu\a.)yﬁmh
IBIEATY- i RS TPY-S g SNTEY 55
4oy /A RBC L 1) ¢S aVT a1 ol
\{cbﬂt;jgmpﬁ;{b&’;ibgbjyjjjbﬁw
lawsps b 038 by Jm s oK b

3550 RNA #lsal S o 5 58 Jlab i




10 o sl JIg5 ousi 9 JoSUg0 Larsis

HA O3 (J195 comd g 03awld g0 pool ) 9HoHs Hy (S g:_n.f; o §A o ‘sljslslésTgap’::J Cag o o3latul (S sl 1) - Joue

P (olais Jaaz o1l olg Jy

v M Yry TTC TAA CCG AGG TCG AAA CG
ACA AAG CGT CTA CGC TGC AG

() Hy FYA TTGCACCACACAGAGCACAAT
TGATGTATGCCCCACATGAA

@) Hs Eq GGG GAA TGC CCC AAA TAT GT
TCT ACC ATT CCC TGC CAT CC

) H, Yo ATGTCCGAGATATGTTAAGCA
TTTGTAATCTGCAGCAGTTC

o) Hy e GCATACATCATCCACCCAC
TTGATCTAGCAGGCACGTTC

(Sx0 ygab 3l oud A1 (Sl 45905 30 W Flo O3 (895 » RT-PCR gl 1) — Kb
Y¥Ybp WSS 5o 0 e J STA (Ladder 100 bp Lad

Sl 05 polaazl (gls asly 5leslizal LA O T5IET ods oo SCS (cls @550 1) oY o oF

2 1 Neg H9 H7 H5 A Lad

S Ol B xiuo Hgub 31 o T Cawts S 4igei i gl5"lod 05 (59 52 RT-PCR gu i ¥ <5
¢Type A influenza:A¢Ladder 100bp-Lad
(e J 28 Hys il 05 5T Hye HaNp (S J 280 50kl 05 (TH;
st J S Nege(ouze J 28 5,1 6kwlHgN, 05 <TH,
o sl 05 olamst) (sla el 3l oslizel LHINZ o Cous 0k e (Sl (gls 46 god 1V (Y oYF




Yy Lf'l"' AWAY (Jgl o jloss ‘o5 93 /Lé.&)'?ol) SJIolen9 SSue L i 1

03 &SE5 53 T ol OT (slaastli 5 Lol jan
sl plng 53 1 el (7)) ol o sl £ HA
Clals 5 e ;3221 a5l (bl 55213
ol esde bl 5 8 LT 557 52.34 5232
3 .(8) xlomﬁ@&uauﬂjng el
Gosger 5522 e 51 gl ey Yoof Jle
L IE Olpl s s S 5 Bl Ol )3T
g SIHNG s s Yorf Jle s Ol 43 (YD)
Sl dwss Loy Jls OV g5y i
laastls 55 3,050 4 a5 LL(YF) s § (5lulus
Ll mld Oler 53 Hs lacs Cov I (ks
SlaalejT ol Sl S5 5 b sl & sl sl
ailate OT 55 wld (S5 sloosy b colize Ll 3
oo Sl Caldg Oljle alal o (FF) Wil
HsN| s s glaes, adS™ a8 Sl 03 S slgiis |1
)3 512 chatls dex | oLl 4 Col,m LG
byaly b 8 ol 1y a8 o oluls
s Hs gl psps S35 Sluis wlal
ol Ol & Sl 05 5,8 e Do B35
5 4S5 e Olgr Caltes Gbla s Ok

() S s 5y olles W sl
i S allls ol 5o (B8 e 4 4 gL
Olsle (ool byl 51 A o ol plaT
ol s @S Sy shilen 5 db eslizal Sl Ssldg
m03; ST Gla s s 5 (rems b s el
S ol 5 Ll e gluln 3 52 d gl
oS 05 5 el ST A 5 Jadets
Calites glais S 53 Iy opl 55,8 0 S0
g5 o 23 b dlasl Jlazsl dsl o s CbL>

&

—
L RT-PCR JsSs SiolesT 5 adlas ol 53
Pl sl olaml Gl el i eslizd
S ke s o me o S Ol 4 ik
s 4§ o 0T slacs Cov o 15T Lasis
S Jor T Sadol 5 g e
b ol L ol S s ls 5,
Ll e O Ol ) S iyl £
ais LSS I e plgl 08T
- sy @bels Cer RT-PCR bl IS
LV SR PRI PR TS 5 INVH PN
ol ClgTolael Ol s DL LT ()l edas
ool 1l SlalsT ol 8 Cwl odd 4oy
53OSl mg 5 0 il L6 35 50 OIE (slas Il
Sl o e 455 000) i 43 8IS a0 5 eba
SedS b gas 5,5 p RT-PCR glaeSSS &8
Tood gl s m e e Ll GFose 2
e osb 4 T el S WSl e 1) oS
gl bl s 4l (V) dBl ol Sl (b
adsl ,5b 4 RT-PCR s, L oaseis glaila,
15 02 03 o | Al oS 05 gl
- o oks bl Sl A 5 5T Gla ws s
H; 5 Hs slacscss gl 0T JUa sl
(o) 0LKen 5 paSThal (YA) 3,5 o0 &)
Lsls 515 ol 3,46 I, RT-PCR Slisle3T S5
olal iy el oS Lol Hlaia Js
S 6T Lass Hy s Hs ladgpnl olols Sy
Sl e gl Gl (SKan 5 Lo > b s
b 53 S Sl pl Canly (YA) LB el b
ol 53 glos 28 Sy Sl asdS Lo

aLs VY 9 Sl 651 C)H5N1 LSL‘“U-U;:) L QL@.’-




Vil ol JIg5 ous 9 JoSIgo Laris

Olesss &S5 Glyls Ol ! 3l eds lus HoNy (slaas gun
A/Quail/Hong s 55 a-li 55 53 5054 &S e
Ll 1. A 5 YY) 8,8 . 15 Kong/G1/97
alh )y ol 4 Ciles ol jesds Gla el
(1849) OKer 5 e o dho 1 el ods o glane
HoNy s S plold g el S &S5
sledin ) oy dﬁ.ﬁa}}:ﬁf B olf,u,’ B GL&
23 ohedl 35000 Sl as s pl A oS (YY) L ged
St b 0T awlie b 5 Lillr K8 K
05 Uy s b e L eie 084,
g ol e 4 Sl s el o3l s S e
ol Sl e Gase 1y base ol asis
$C el T s 5 Kl ol i
Tlr Cu3als 5555 gl ol 18 Cond s
ol J5 35 plonil e sl 17 Cnds )
e Gl sl 4 edd wle b e el
S o WDl o, Raty S ub sl
o asl 515 ol 22100 63 adsl gla ol
DS e e amI )3 5 LS SLl Ll
O W, slaw pw glulis S 1) sl gla el
S e 1 pdm 5 Ol 53 L5 gel Ol
oslitnl padeis OlulT S S b el
Sl 358 ol addllas 55 (V5 YY) W s
AR L el S 8 eslizel 4l
bk (V) S 5y ol en L) 4e glantil (.51;
S O S B p e sz SLa IS S
ok &1yl Ol HoNy (slaws g s Sl 05 53
B el Cl,u_\,'\@lijc)m)(h AV YY) il
mag e b clie sl ) ol (S 02,58
St (oo Wy ) 93 5 AL Ol ) A sla

R P

3 edel S s 5 55500 LWl 5,85 SJ1 5o
(O USK8) el e cllas ol 6L S

o5 [ 3 SV Hs Ghes Lasis)shis o
ol 15 43 8 eslial O,Kea 5 b pp Lo 5 ol
Sl bl Glasns gbbd by )
5 (A) Cwl sus I b Qinghai-like clade 2.2
wloon (glajsiS 5 Olpl 53 eddlde wyns
(FD) Wlos g 22 4ls 4 hate kes (4laysls)
G Slasle3T 51 S Ol a0 oy ol Comad
L(18) Zaal OIE b 35 30 s jgh 3 0k
Sk T el Hy G Cod lams s
Sl Wk el ol Sl 4 LIS
Wil s ls (ot 6l 6T i g 5 61 0T
ol e b 5T L plg oLl Lol glo s s s
S35 Lyl ol edle L(VF) dias s K25 1,
Sl ms s 2l adkie 5 (S5 lsle o o
V) Sl o 8 odalin b S ol 3l s I
LHy o Cow gl ikt 4 ol adles s
AT 53 Lol b LT (gl g 035 b5l 4 ar 5
e o BRaleST ool IS 5 mln 51 B
O 5Y0) w5 S oslinul b g,l 4 slous!

3> 4 HoNy (gla v g ¢Sii5shs Sladllan ol
Sl 5 T Sl Wk el Jol L
s a4 abaTs ol el GLaT- sl
S Gl L5050 o0 e L w4y ol
a3, 5 (A/Quail/Hong Kong/G1/97 0T ol
A/Duck/Hong  sb 5y, 0T edules a5 Y280
sl S o =l ;) 5 Kong/Y280/97
AL o A/chicken/Korea/38349/p96323/96 oT
plas &7 das oo OLLS eSoild Sty s (VF)

! _ Eurasian




Yy Lf'l"' AWAY (Jgl o jloss ‘o5 93 /Lé.&)'?ol) SJIolen9 SSue L i A

S gllae plu syls Ssls LsL e RSSR/GLF
Sy iy taber Il odd plail D1l )
5 3ol (Yoo f) OLKer 5 e S (YY)
(Y1) OLer 5 g Solen «(Y09) O,
RSSR/GLF (5 81 «(Y+1+) 0,8 5 5l 1 laku
S F O Y AY QY 5 ¥Y) Wles S 515 1,
G V) O, an 5 2wl alas 31 O Kin g
YooV Jle s ol)Kes 5 36 3 RSNR 5 RSSR
i9,% 1L 511, RSNKRLF 5 RSNRRLF ¢ K
Slald fas s 5 esge 218 ol 08,
(A 5YA) L5 g oDl 15 VL Dok by slaay g 43 G 0
SO 0K 5 S5 by Koo adlas s
o 53 Ol gmio yab Sl edilie gla s s
I, RSSR/GLF 5 KSSRGLF (Sl 45 ,a Y::4
534 Ay 4 ssb ol () s ged 501S
5558 53 KSSR (¢, L HoN, 1516k (gla v 9
Sl e BTl sks s Yeed Lo
odd wlid fml Sde b g py Olge 4 Olopas
ol (S Ol i &S ST e SIS Sy Sl
FYIRT S RORC N SRR N E T
03 Sl (San 5 Sl 0313 5 Ol (glady gus 3 Ol
Lo elrirons 4 cmle ae) OAS al 3 &) pe
RN BYWNE PN EPES (FRLINES
g oao €5 Ulse 4 RT-PCR ) pl 0k
338 oo o momn 1GIET (s s 05 Gl gr
2 8 los 8 (K85 D & 5L s
Slasl;T cpl Sl SRR SR T
Ly sais LSS 5 el g okd Slayss
033don )3 s S s ns S8 M5 sl
S 53 KBkt S5 ) el S QUL

b ot gl s e Ol (L,E e 5 sl

ot 555 50 Sl S 4 a5 L S5k 4
Gilgen b s Hy glacs Cov s A o gl 51T
oS SIS e Gl ekl s Jig
HoNy 58 de (slaw g 05 ST 55 i s e
2 b Bhag Cov CHLE Lds esls asis
5 &S s ¢ RT-PCR I oslizal b adlate
Ll e | O, I iT (sla ws s
Joe 03 Sl inl IS on s sl
RN IR U ST O IVCIPEGELS
B b g by ns Sl oA 5 leiS
"ol bl e 4 ol 2ol b glag g
SRR S8 s (V) 3505 Y 15
1 glacamd po 53 o 3,T 4T dwl &S5 (6lls ot
Loy i sy S g5 ol il 3
L g o B Wy 5 o ol LS5
(b oo SBL Ol O 5 pol G js &S
Ok Sl g39dmme UG a4y ba g 9 () (015 sae 1A
gl hls 8 8 i oKaws Jle Olge 4
HAO (555 (s 355 o0 spdoes s ba 5T 6 5
o ol YU pligobs Lol es s 0o
o IS et 3 3 05T 3k T
eles 3 sgmsn W3Sy, Loy S oyl 5 il
336 5550 gla s s I (b 58 e S O b
Iy S5 0 (Sl slaphtil 5 sl plos s s
ST la s s o S 51 S0 Wl
HAO &588 Jows 53 R-X-R/K-R il sl 5 56
WAy oS b o Kl ol (F9) Lk
Sl s ns U Cwl o3 Cndsn 5G LA C
b KSSR/GLF il b andllas ol 53 ol
S5 25050 b S ol 3 8 sl o5l (glo s s 4

blas oS Olpl gmo Lab 3l eds 5,




4 4.u.oT Sl g5 i 9 9590 Lausuis

6. Gavin, J.D.S. (2012). Continued
evolution of highly pathogenic avian
influenza A (H5N1): updated
nomenclature, in Influenza Other Respi
Viruses, WHOOIEFAO H5N1
Evolution Working Group: Influenza
Division, Centers for Disease Control
and Prevention, MS G16, Atlanta,
Georgia, 1-5.

7. Ghadi, S., Bozorgmehri-Fard, M.,
Karimi, V., Tavassoti-Kheiri, M.,
Rafiei, M. (2009). Genetic analysis of
hemagglutinin protein of HON2 isolated
from live bird markets in Tehran
province in 2007-2008. Iranian Journal
of Virology 3: 7-15.

8. Ghalyanchi, L.A., Karimi, V., tavassoti-
Kheiri, M., Bozorgmehri-Fard, M.H.
(2008). Nucleotide and aminoacid
sequence analysis of hemagglutinin
protein in cleavage site region of HON2
isolated from broilers in Tehran
province during 1998-2007. Journal of
Animal and Veterinary Advances T:
529-34.

9. Hoffmann, B., Harder, T., Starick, E.,
Depner, K., Werner, O., Beer, M.
(2007). Rapid and highly sensitive
pathotyping of avian influenza A H5N1
virus by wusing real-time reverse
transcription-PCR. Journal of Clinical
Microbiology 45: 600-3.

10. Homayounimehr, A.R., Dadras, H.,
Shoushtari, A., Pourbakhsh, S.A.
(2010). Sequence and phylogenetic
analysis of the haemagglutinin genes of
HON2 avian influenza viruses isolated
from commercial chickens in Iran.
Tropical Animal Health Production 42:
1291-7.

11. Karimi, V ,Bozorgmehrifard, M.,
shabazzadeh, D., Esmaelizad, M.,
Pourbakhsh, S.A. (2004). Sequence
analysis and phylogenetic study of
hemagglutinin gene of HON2 subtype of
avian influenza virus isolated during
1998-2002 in iran. [ranian Biomedical
Journal 8: 167-72.

GBS Jou linTinl JIy Sl
b S Olal cpl 3 HoNy (slats g i 8 Len
I Sl 03,5,k Ol 53 0k iyl A5 5,040
oshte 4 By ol (S5 Sk pslle R
b glow e 4 T 0us L5 b 5 A8T

FYY P

S1oya8 g i
Sl o 5 S5 Olidions A o 3l Al s b
Sl 03 903 @l 315 055 ol oY OMged 7 S5,
GSer Gl pmen 35 o Sl 5 S
A8 755 BT 5 abT &bl (il 8w dilasans
08 L s i il 3, oKl T 01, adS™
SISl S5l sl ere 3 oSy e o

"’5}?6‘

&b

1. Alexander, D.J. (2008). Avian influenza
- diagnosis. Zoonoses Public Health 55:
16-23.

2. Alexander, D.J. (2007). An overview of
the epidemiology of avian influenza.
Vaccine 25:5637-44.

3. Bozorgi, A., Keyvanfar, H., Shushtari,
H., Bahmaninejad, M., Eshratabadi, F.
(2012). Molecular characterization and
phylogenetic analysis of hemagglutinin
and neuraminidase genes of HIN2
avian influenza viruses isolated in Iran
in 1999 and 2009. African Journal of
Microbiology Research 6: 4550-6.,

4. Capua, ., Alexander, D.J. (2006). The
challenge of avian influenza to the
veterinary community. Avian Pathology
35: 189-205.

5. Chaharaein, B., Omar, A.R., Aini, I,
Yusoff, K., Hassan, S.S. (2009).
Detection of H5, H7 and H9 subtypes of
avian influenza viruses by multiplex
reverse transcription-polymerase chain
reaction. Microbiol Reserch 164: 174-9.

¥

A s



Yy Lf'l"' AWAY (Jgl o jloss ‘o5 93 /Lé.&)'?ol) SJIolen9 SSue L i Y.

HO9N2:  Aspects  of
Diagnosis.  Journal
Microbiology 37: 3426-7.

21. Pourbakhsh, S.A., Khodashenas, M.,
Kianizadeh, M., Goodarzi, H. (2000).
Isolation and identification of avian
influenza virus HON2 subtype. Archive
Razi Institute 51: 27-34.

22. Saberfar, E., Najafi, A., Goodarzi, Z.,
Lashini, H. (2009). Multiplex Reverse
Transcription-PCR assay for detection
of type A influenza virus plus
differentiation of avian H7 and H9
hemagglutinin subtypes in Iran. [ranian
Journal of Public Health 38: 29-34.

23. Saberfar, E., Najafi, A., Lashini, H.
(2008). A Reverse transcription-PCR
assay for detection of type A influenza
virus and differentiation of avian H7
subtype. Iranian Journal of Virology 2:
23-6.

24. Shoushtari, A., Hablolvarid, M.H.,
Vascellari, M., Hedayati, A. (2007).
Mortality of wild swans associated with
naturally  infection  with  highly
pathogenic H5N1 avian influenza virus
in Iran. Archives of Razi Institute 62:
207-13.

25. Slomka, M.J., Coward, V.J., Banks, J.,
Londt, B.Z., Brown, I.H., Voermans, J.,
Koch, G., Handberg, K.J., Jorgensen,
P.H., Cherbonnel-Pansart, M., Jestin,
V., Cattoli, G., Capua, I., Ejdersund, A.,
Thoren, P., Czifra, G. (2007).
Identification of sensitive and specific
avian influenza polymerase chain
reaction methods through blind ring
trials organized in the European Union.
Avian Diseases 51: 227-34.

26. Slomka, M.J., Pavlidis, T., Banks, J.,
Shell, W., McNally, A., Essen, S.,
Brown, ILH. (2007). Validated HS5
Eurasian real-time reverse transcriptase-
polymerase chain reaction and its
application in H5N1 outbreaks in 2005-
2006. Avian Diseases 51: 373-7.

27. Soltanialvar, M., Shoushtari, H.,
Bozorgmehrifard, M., Charkhkar, S.,
Eshratabadi, F. (2010). Molecular

Laboratory
of  Clinical

12. Kianizadeh, M., Pourbakhsh, S.A.,
Toroghi, R., Momayez, R. (2006).
Pathogenecity and haemagglutinin gene
sequence analysis of Iranian influenza
HON2 viruse isolated during1998-2001.
Iranian Journal of Veterinary Research,
University of Shiraz 3: 37-41.

13. Laboratory, A.I.C.R. (2007). One Step
RT PCR for detection of HS & H7avian
influenza & cleavage site sequencing, in
the standard operating procedure used
by the avian influenza CRL at the
Veterinary Laboratories Agency, 1-10.

14. Lebarbenchon, C., Stallknecht, D.E.
(2011). Host shifts and molecular
evolution of H7 avian influenza virus
hemagglutinin.  Virology Journal 8:
328-30.

15. Lee Ms Fau-Chang, P.C., Chang P.C.,
Fau-Shien, J.H., Shien Jh., Fau-Cheng,
M.C., Cheng Mc., Fau-Shieh, HK.,
Shieh, H.K. (2001). Identification and
subtyping of avian influenza viruses by
reverse transcription-PCR. Journal of
Virological Methods 97: 13-27.

16. Matrosovich, M.N., Krauss, S,
Webster, R.G. (2001). HON2 influenza
A viruses from poultry in Asia have
human virus-like receptor specificity.
Virology 281: 156-62.

17. Moosakhani, F., Shoshtari, A.H.,
Pourbakhsh, S.A., Keyvanfar, H.,
Ghorbani, A. (2010). Phylogenetic
analysis of the hemagglutinin genes of
12 H9N2 influenza viruses isolated
from chickens in Iran from 2003 to
2005. Avian Diseases 54: 870-4.

18. Nagarajan, S., Tosh, C., Smith, D.K.,
Peiris, J.S., Murugkar, H.V., Sridevi, R.,
Kumar, M., Katare, M., Jain, R., Syed,
Z., Behera, P., Cheung, C.L., Khandia,
R., Tripathi, S., Guan, Y., Dubey, S.C.
(2012). Avian influenza (H5N1) virus
of clade 2.3.2 in domestic poultry in
India. PLoS One 7: 1-8.

19. OIE, (2009). Avian influenza, in OIE
Terrestrial Manual, 1-20.

20. Peiris, M., Yam, W.C., CHAN, K.H.,
Shortridge, K. (1999). Influenza A

. )
y o]



Y o] sl JIg5 a9 JeSdg0 pansuis

35. WHO (2011). Programmes and
projects, influenza, Updated unified
nomenclature system for the highly
pathogenic HS5N1 avian influenza
viruses, Technical Resources and
Current Trees/Alignments, H5 full tree
pdf.

36. Wood, G.W., McCauley, J.W.,
Bashiruddin, J.B., Alexander, D.J.
(1993). Deduced amino acid sequences
at the haemagglutinin cleavage site of
avian influenza A viruses of H5 and H7
subtypes. Archive of Virology 130: 209-
17.

characterization of hemagglutinin and
neuramidase genes of HO9N2 avian
influenza  viruses  isolated  from
commerical broiler chicken in Iran.
Journal of Biological Sciences 10: 145-
50.

28. Spackman, E., Senne, D.A., Myers,
T.J., Bulaga, L.L., Garber, L.P., Perdue,
M.L., Lohman, K., Daum, L.T., Suarez,
D.L. (2002). Development of a Real-
Time Reverse Transcriptase PCR assay
for type A influenza virus and the avian
H5 and H7 hemagglutinin subtypes.
Journal of Clinical Microbiology 40:
3256-60.

29. Spackman, E., Suarez, D.L. (2008).
Detection and identification of the HS5
hemagglutinin subtype by real-time RT-
PCR. Methods in Moecularl Biol 436:
27-33.

30. Starick, E., Romer-Oberdorfer, A.,
Werner, O. (2000). Type- and subtype-
specific RT-PCR assays for avian
influenza A viruses (AIV). Journal of
Veterinary Medicine 47: 295-301.

31. Toroghi, R, Momayez, R,
Pourbakhsh, S.A. (2003). Amino acid
sequence  of cleavage site of
hamagglutinin protein in three avian
influenza virus (H9N2). Pajouhesh and
Sazandegi 60: 95-103.

32. Vasfi Marandi, M., Bozorgmehri-Fard,
M.H. (2002). Isolation of H9N2
subtypes of avian influenza viruses
during an outbreak in chickens in Iran.
Iranian Biomed Journal 61: 13-7.

33. WHO (2007). Recommendations and
laboratory procedures for detection of
avian influenza A(H5SN1) virus in
specimens from suspected human cases:
Geneva, 1-28.

34. WHO (2011). The use of PCR in the
surveillance and diagnosis of influenza,
in Report of the 4th meeting of the WHO
working group on polymerase chain
reaction protocols for detecting subtype
influenza A viruses,Geneva,Switzerland,
1-10.

A s



= M Journal of
JyL-i Veterinary

Journal of Veterinary Microbiology, Volume 9, Issue 1, 2013 Mcr 06’ O[Oﬂ

Molecular Diagnosis and Determination of Amino Acid Sequence of
Hemagglutinin Cleavage Site of Avian Influenza Viruses Isolated from
Broilers in North Khorasan Province

Bahari, P. I, Pourbakhsh, S.A.Z*, Shoushtari, H.Z, Bahmaninejad, M.A’

1- Department of Microbiology, Science and Research Branch, Islamic Azad University, Tehran, Iran
2- Department of Research and Diagnosis of Poultry Diseases, Razi Vaccine and Serum Research
Institute, Karaj, Iran

Received Date: 17 December 2012 Accepted Date: 24 April 2013

Abstract

Avian influenza virus has been recognized as one of the most important pathogen in
poultry that caused economic losses to the poultry industry of Iran. Rapid detection and
pathotyping is the important priority in order to prevent extension of disease in Iran. RT-PCR
method was used for the rapid detection of influenza viruses. The amino acid sequence of
cleavage site of hemagglutinin was considered as a molecular determinant for the prediction
of pathogenicity influenza viruses. In this study, 160 tracheal swabs samples were taken from
20 poultry farm to monitor influenza infection in North Khorasan province. RT-PCR assay
was developed based on the most common genotype in Iran detecting type A and H9, H5 and
H7 subtypes by specific primers targeting Matrix (M) and Hemagglutinin(HA) genes,
respectively. The samples which were positive as type A influenza inoculated to embryonated
eggs of 9-10 days. After 3-5 days, the allantoic fluids were tested with Hemagglutinin assay.
The samples that contained HA activity were inactivated with formalin 0.1%. These fluids
were used for RNA extraction. A segment of 432bp was amplified by RT-PCR and nucleotide
sequencing. The results showed that four poultry farms were positive for type A of influenza
virus. All of them were negative for H5 or H7 but positive for H9 virus. The sequence analysis
of hemagglutinin revealed that four isolates shared a KSSR motif at the cleavage site of HA.
Although this motif represented low pathogenicity in poultry, it was different from previous
Iranian isolates. As a result RT-PCR assay based on common genotype in region was
considered as a rapid test for the detection of influenza viruses. The cleavage site sequence
analyses indicated that these viruses have the potential for emerging highly pathogen
influenza viruses. Therefore, continuous monitoring of viruses is being recommended.
Keywords: Avian influenza, RT-PCR, H9-H7-H5 subtype, Cleavage site of hemagglutinin,
North Khorasan
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