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ìÛlìú
@ðƒ×éƒõAðrAÿ KpðlâBó AqìùíPpüò GýíBoüùBÿ ôüpôuþ KpðlâBó ìþ|GByl ô

ôüpôx @ó kogBðõAkû AoOõìýßvõôüpülû ÚpAokAok. Aüò gBðõAkû kAoAÿ KñY

Wñw Gú ðBï|øBÿ @ð×éõAðrAÿ |A,B ,C|, OõâõOõôüpôx ô @ürAôüpôx||AuQ

Þƒú âƒBøƒþ A¾ƒÇƒçcƒB« @ó oA @ðƒ×éõAðrAÿ |D| ðýrìþ|ðBìñl(5). sðõï ôüpôx

@ðƒ×éõAðrA kû ðõÑ KpôOEýò ìhPéØ oA oìrânAoÿ ìþ|ðíBül. øzQ KpôOEýò

|)PN ,1M ,2M ,AN ,AH ,1BP,AP ,2BP(| uBqðlû uBgPíBó ôüpüõó ô

kô KƒpôOƒEýò |)1SN ,2SN(| ÒýpuBgPíBðþ ìþ|GByñl (31). ôüpôx|øBÿ

@ð×éõAðrAÿ |A| Gú ÆõoÆHýÏþ âvPpû ìPñõÎþ Aqâõðú|øBÿ KpðlâBó, AðvBó ô

KƒvPBðlAoAó küãpyBìê gõá ô AuI oA @èõkû ìþ| Þññl (5). ôüpôx|øBÿ

@ð×éõAðrAÿ KpðlâBó Gú kô kuPú Þéþ ôüpôx|øBÿ GvýBoGýíBoürA |))IAPH(

azneulfnI naivAcitnegohtaP ylhgiH(| ô@ðƒ×éƒõAðrAÿ ÒýpcBk Æýõo

|))IAPHN( azneulfnI naivAcinegohtaP ylhgiH-noN(| OƒÛƒvƒýƒî

ìþ|yõðl Þú kuPú Agýpgõk Gú ̂ùBoâpôû GýíBoürA, GýíBoürAÿ ìçüî, Þî

GýíBoürA||ô ÒýpGýíBoürA||OÛvýî ìþ| âpkk (9). uú ÚÇÏú AqGroâPpüò ÚÇÏBR

sðõìþ ìõèßõë |ANR| KpôOEýò|øBÿ |1BP|, |2BP| ô |AP| oA Þl ìþ| Þññl (5).

kô KƒpôOƒEƒýƒò |2BP| ô |1BP| GƒBqÿ ô KpôOEýò |AP| Auýlÿ ìþ|GByñl. OÏlAk

AuýƒløƒBÿ @ìýñú kô KpôOEýò 2BPô 1BP| GvýBoðrküà Gú øî ìþ|GByñl

(5). ìÛBüvú ôüpôx|øBÿ GBq@oAüþ ylû koìÇBèÏBR ¾õoR âpÖPú Gpoôÿ

cýƒõAðƒBR ðzƒBó kAkû AuƒQ Þƒú cƒlR ôüƒpôx @ð×éƒõAðƒrA ìíßò AuQ GB

OpÞýI|øBüþ ìP×BôR Aqsó|øBÿ Kéþ|ìpAqô ðõÞéEõKpôOEýò AÖrAü{ üB ÞBø{

üƒƒBGƒƒl (31,5). koAôAuƒÈ OýƒpìƒBû uƒBë 7731 Aüƒò OdƒQ OýƒM gƒõk oA ko

ìpÒlAoÿ|øBÿ AÆpAÙ OùpAó ô Úrôüò G¿õoR GýíBoÿ ðByñBgPú ðzBó kAk

(71). idnaraM-ifsaVô irhemgrozoBkouƒBë7731 GB AouBë ôüpôx

WlAuBqÿ ylû Gú @qìBüzãBû ôGpüY AðãévPBó GpAÿ Aôèýò GBo@ó oA yñBuBüþ

ô OƒdƒQ ÎƒñƒõAó 89/101-TMZ/nekcihC/AðƒBìƒãƒnAoÿ ðƒíõkðl (71).

OƒBÞƒñƒõó ìƒÇBèÏú|Aÿ Gpoôÿ só |1BP| ôüpôx|2N9H| koAüpAó GB OõWú Gú

^pg{ ôüpôx|øBÿ ìhPéØ koÞzõo, KBuBsÖpAôAó ôüpôx koìrAoÑ ô

øƒíƒ̀ƒñýò AuP×Bkû AqôAÞvýñBuýõó WùQ ÞñPpë GýíBoÿ WùQ Gpouþ

OÓýýpAR AcPíBèþ ¾õoR ðãpÖPú Gõk. ølÙ AqAüò ìÇBèÏú Gpouþ yXpû

yƒñƒBuƒþ GpAuBx só Kéþ ìpAq1 |)1BP(| ôüpôx @ð×éõAðrAÿ|2N9H| WlA

ylû Aqâéú|øBÿ âõyPþ koÞzõoÆþ uBë|øBÿ 7731 OB 0931 ìþ|GByl.

ìõAk ôoô} ÞBo
ðíƒõðƒú ôWƒlAuƒBqÿ:koAüò ìÇBèÏú ̂ùBoðíõðú ôüpôx @ð×éõAðrAÿ

ìXéú| OdÛýÛBR kAìLryßþ, 2931, kôoû 86, yíBoû 1, 25-74     

yXpû yñBuþ ôüpôx @ð×éõAðrAÿ KpðlâBó |2N9H| WlA ylû Aqâéú|øBÿ âõyPþ AüpAó
GpAuBx só Kéþ ìpAq|1BP

@o} ÚéýBó ̂þ èñãpôkÿ
1*

ôcýl Þpüíþ
2

ìvÏõk øByî qAkû
3

Aìýl ìlkâBo
1

GùBoðýpÿ ÖvBüþ 
1|

@qAkû yXBÎþ  AuPHpÝ
4

1|) âpôû ìýßpôGýõèõsÿ, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó– AüpAó.
2|) âpôû Îéõï koìBðãBøþ, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó– AüpAó. | |

3|) ìõuvú OdÛýÛBR ôAÞvò ôupï uBqÿ oAqÿ ÞpZ, ÞpZ– AüpAó.
4|) Gh{ ÞñPpë Þý×ýQ ôAÞvò, AðvPýPýõKBuPõoAüpAó, ÞpZ– AüpAó.

|(||koüBÖQ ìÛBèú:  72  gpkAk ìBû  1931  ,  Knüp} ðùBüþ:  41  yùpüõoìBû  1931)| |

|̂ßýlû 
qìýñú ìÇBèÏú :||@ð×éõAðrAÿ KpðlâBó |2N9H| GpAÿ Aôèýò GBoAq GõÚéíõó kouBë 6691 koAüBæR ìPdlû WlA ôuLw koAoôKB ô@uýB AðrDõOýà âpkül.

Aüò ôüpôx GpAÿ Aôèýò GBokoAüpAó kouBë 7731 koWõWú|øBÿ âõyPþ AuPBó Úrôüò WlA uBqÿ âpkül ôøî AÞñõó koÞzõoAðlìýà AuQ. KpôOEýò
Kéþ ìpAq |1BP| üßþ Aq KpôOEýò|øBÿ Aüò ôüpôx AuQ Þú ðÛ{ ìùíþ koclR ôOÏýýò ìdlôkû ìýrGBó Aü×B ìþ| Þñl. ølÙ:||ølÙ Aq Aüò ìÇBèÏú Gpouþ
yXpû yñBuþ GpAuBx só Kéþ ìpAq 1 |)1BP(| ôüpôx @ð×éõAðrAÿ|2N9H| WlA ylû Aq âéú|øBÿ âõyPþ koAüpAó Æþ uBë|øBÿ 7731 OB 0931 Gõk.
oô}| ÞBo:koAüò ìÇBèÏú ÚÇÏú|Aÿ Aq só |1BP| ̂ùBoWlAüú |2N9H| WlA ylû Aq âéú|øBÿ âõyPþ Æþ uBèùBÿ 7731 OB 0931  OßTýpôOõAèþ üBGþ âpkül.
uLw ðPBüY cB¾éú GB uBüpWlAüú|øBÿ Agn ylû Aq GBðà só ìõok OXrüú ôOdéýê ôìÇBèÏBR yXpû yñBuþ ÚpAoâpÖQ. ðPBüY:GpAuBx ìÇBèÏBR yXpû
yñBuþ, WlAüú|øBÿ |2N9H| koAüpAó kôâpôû WlAâBðú Ozßýê kAkðl ôâpôû ôüpôx|øBÿ cBÂpkoÞzõokoâpôû Wlül gBôoìýBðú ôøñl ÚpAoâpÖPñl. Gp
AuBx OõAèþ Auýl @ìýñú, OÓýýpAOþ kouÇe @ðùB ìzBGú WlAüú|øBÿ ÎBkR üBÖPú Gú ìõ} ôAðvBó ìzBølû yl Þú Aüò ðãpAðþ oA Aq AÖrAü{ OíBüê WlAüú|øBÿ
ÞzõoGú ìýrGBó KvPBðlAoGpìþ|Aðãýrk. ðPýXú âýpÿ|ðùBüþ:ðPBüY Aüò ìÇBèÏú ðzBó ìþ|køl Þú só |1BP| ôüpôuþ @ð×éõðrAÿ KpðlâBó 2N9HkoÆþ
^pg{ ôüpôuþ kouBë|øBÿ ìPíBkÿ koÞzõoSBGQ GBÚþ ðíBðlû AuQ.

ôAsû øBÿÞéýlÿ:@ð×éõAðrAÿ KpðlâBó, Kéþ ìpAq 1, |2N9H|, ìÇBèÏú yXpû yñBuþ, AüpAó.

∗)ðõüvñlû ìvõöôë: Oé×ò: 19171116-120 ðíBGp: 22233966-120     | |ri.ca.tu@anaylahg|:liamE|
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|2N9H| ìƒõok Gƒpouƒþ ÚpAoâpÖPñl. uú ðíõðú ìpGõÉ Gú uBë|øBÿ ÚHê Aq

Gƒhƒƒ{ ôüƒpôx yñƒBuƒþ kAðzßƒlû kAìLƒryßƒþ kAðzãƒBû OùƒpAó Þƒú ko

ìƒÇƒBèƒÏBR ÚHéþ ìõok AuP×Bkû ÚpAoâpÖPú Gõkðl Agn âpkül. WùQ Oùýú

ðƒíƒõðú uBë 0931 OÏlAkÿ ðíõðú GBÖPþ yBìê ðBÿ, oüú ô oôkû Aqâéú|øBÿ

âƒõyƒPþ ìzßõá ô OdQ |ðËpô OBüýl uBqìBó kAìLryßþ ÞzõoAqAuPBó

Úrôüò WùQ WlAuBqÿ ôüpôx ìõok AuP×Bkû ÚpAoâpÖQ. ðíõðú koÞývú

@æðƒPƒõDƒýƒà Oƒhî ìƒpÕ Wƒñƒýò kAoðú oôqû ÞzQ ô Kw AqAuPhpAZ ìBüÐ

@æðPõDýà Gõuýéú @qìõó|øBÿ AuPBðlAok OBüýl âpkül (3).

AuPhpAZ ANR|:̂ùBoðíõðú ôüpôuþ koAüò ìpcéú AqÞýQ uPõðþ

AuƒPƒhƒpAZ |)aeroK htuoS ,reenoiB( ANR| ìƒÇƒBGƒÜ oô} AoADƒú ylû

Gõuýéú ypÞQ uBqðlû AuP×Bkû âpkül. ANR| AuPhpAZ ylû koC
o

|07– OB

qìBó AuP×Bkû mgýpû uBqÿ âpkül (02).

ôAÞñ{ ðvhú GpkAoÿ ìÏßõx ô@qìõó qðXýpû|Aÿ Kéþ ìpAq|(RCP-

TR|):AqÞýQ kô ìpcéú|Aÿ ypÞQ |)aisyalaM ,sitnaviV(|WùQ ôAÞñ{

ðvhú GpkAoÿ ìÏßõx ô @qìõó qðXýpû|Aÿ Kéþ ìpAq|)RCP-TR(| AuP×Bkû

yl. @ÒBqâpAgP¿B¾þ |21-inu| )
,
3 GGACGAAAACGA

,
5(| WùQ

ôAÞƒñƒ{ ðƒvƒhƒú GƒpkAoÿ ìÏßõx AuP×Bkû âpkül. WùQ GluQ @ôokó

ÚÇÏú ìõok ðËpAqüà W×Q @ÒBqâpAuP×Bkû âpkül.

@ÒƒƒƒBqâƒƒƒp|øƒƒƒBÿ ìƒƒƒõok AuƒƒPƒƒ×ƒƒBkû koôAÞƒñƒƒ{ kAoAÿ OƒƒõAèƒƒþ|øƒƒBÿ

:1-AP-mB ACGGACGAAAGCGAGGGACTCTGCTTAT(| | ô|

)TACTACTACCCGTACAART :R2621-1BP| Gƒƒõkðƒl. yƒpAüƒÈ

kìBüþ ô qìBðþ OpìBë uBüßépWùQ AðXBï ôAÞñ{ yBìê ìpAcê müê Gõk:

üà uýßê ôAupyQ Aôèýú C
o

59 3 kÚýÛú, 53 uýßê (ôAupyQ Aôèýú C
o

59

54 SBðýú, AO¿Bë C
o

55, 53 SBðýú, OßTýpC
o

27, 07 SBðýú) ô üà uýßê OßTýp

ðùBüþ 
o

27, 01 kÚýÛú (7).

ìÇBèÏBR GýõAð×õoìBOýà: koAüò Æpf WùQ OÏýýò OõAèþ, ðíõðú|øB

WƒùƒƒƒQ gƒƒBèƒƒÀ|uƒƒBqÿ, OƒÏƒýƒýƒƒò ìƒÛƒƒlAoô OƒƒõAèƒƒþ|üƒƒBGƒƒþ Gƒƒú yƒƒpÞƒƒQ

|reenoiB aeroK htuoS,| AouƒƒBë âƒƒpküƒl. WùƒQ ôüƒpAüƒ{ ô GƒBquƒBqÿ

OõAèþ|øBÿ OÏýýò ylû Aqðpï AÖrAo|5AGEM| AuP×Bkû ô WùQ OÏýýò OõAèþ

Auƒýƒl @ìƒýƒñƒú|Aÿ ìƒpGƒõÉ Gƒú øƒpüƒà AquƒßƒBðƒw|øBÿ ðõÞéEõOýlÿ ðýrAq|

hcnebkrow niaM oiB CLC )5/5( |AuƒP×Bkû âpkül. WùQ ìÇBèÏú

yXpû yñBuþ ô Gpouþ OßBìê ìõèßõèþ ðpï AÖrAo5AGEM| GB AuP×Bkû Aq

ìlë gninioJ-robhgieN| GB @qìõó oüzú|Aÿ |)partS tooB(| 0001 OßpAoGú

ÞBoâpÖPú yl. koìÇBèÏú yXpû yñBuþ AqWlAüú|øBÿ ìpWÐ, ðíBüñlâBó

yBgú|øBÿ ìhPéØ ôüpôx|(2-DS ,1-DS ,934Y,082-Y,9G ,1G),

WƒlAüƒú|øBÿ ÞzõoøBÿ øívBüú ô øí̀ñýò kô WlAüú AüpAðþ 2N9H|(33

WlAüú) Kw AqAuPhpAZ AqGBðà só ìõok OXrüú ô Odéýê ÚpAoâpÖQ (21).

SƒHƒQ só:OƒõAèþ|øBÿ GluQ @ìlû koKBüãBû WùBðþ |knaBneG| SHQ

âƒpküƒl ô yƒíƒBoû|øƒBÿ kuƒPƒpuƒþ 1.804413QJ| OƒB 1.114413QJ|Gƒú @ó

AgP¿BÁ üBÖQ.

ðPBüY
Kƒw AqôüƒpAüƒ{ OƒõAèƒþ|øƒB ,AqðõÞéEõOýl 001 OB 0021 koìÇBèÏBR ìõok

Gƒpouƒþ ÚƒpAoâƒpÖƒQ. koìÛƒBüvƒú só 1BP| WƒlAüƒú|øƒBÿ AüpAó GB ôüpôx

KpôOõOBüM OdQ OýM |2N9H| koøý̀ßlAï Aq̂ùBoWlAüú Aüò OdÛýÜ, ko

ðƒBcýƒú ìõokðËpAÂBÖú yló |)noitresnI(| üB cnÙ )noiteleD(| ìzBølû

ðíþ|yõk. ìÇBèÏBR yXpû yñBuþ só |1BP| WlAüú|øBÿ ÞzõoGB 33 WlAüú

küãpkokðýB GpAuBx ìlë |JN| ðzBó kAk Þú WlAüú|øBÿ @ð×éõAðrAÿ KpðlâBó

|2N9H| AüpAó kokô âpôû ìP×BôR GB OõWú Gú uBë WlAuBqÿ ÚpAoìþ| âýpðl

(O¿õüp1). ko¾l yHBøQ só 1BP| ôüpôx|øBÿ ìõok ìÇBèÏú GB âpôû (98-

19%|1G) ô (68-09%|9G) ô (98-09%)|934-YKƒƒƒƒBüƒƒýƒƒƒò Gƒƒƒõkû AuƒƒƒQ.

WlAüú|øBÿ AgýpÞzõo|)09HT ,18HT ,58HT(| ko¾l GBæüþ AqOzBGú oA

GƒƒB WƒlAüƒú|øƒBÿ )2N9H 5002/10-LDU/natsikaP( |(69%) ô )3N7H

4002/001-CRAN/ihcaraK(|(79%) ðzƒBó ìƒþ|køñƒl. koAüƒò ìƒÇBèÏú

OƒÓýýƒpAR ìƒõÚÏýƒQ|øƒBÿ ìùƒî Auýƒl @ìýñƒú|Aÿ (742,781,751,45,93 Gƒp

AuƒBx ðƒËƒBï yƒíBoû ânAoÿ Auýl @ìýñú|Aÿ ìpWÐ OdQ OýM) 3H| Þú ko

AgP¿B¾ýQ ìýrGBó ðÛ{ ô koìdlôû OõAèþ üBGþ Aüò ìÇBèÏú ÚpAokAyPú,

ìõok Gpouþ ÚpAoâpÖPñl.

GdU
GB OõWú Gú yýõÑ @ð×éõAðrAÿ KpðlâBó |2N9H| koAüpAó kouBë 7731 ô

ânyQ 31 uBë AqyýõÑ GýíBoÿ koÞzõo, ìÇBèÏú|Aÿ Gpoôÿ só Kéþ ìpAq1

|)1BP(| Þú AqÎõAìê ìùî koGýíBoürAüþ ôüpôx AuQ, ÆpAcþ âpkül. ko

ìƒÇƒBèÏƒú|Aÿ Þƒú OƒõuÈ inuodyereF| kouƒBë3831 Gpoôÿ KpðlâBó @Grÿ

ìùBWpAüpAó ¾õoR âpÖQ Îçôû Gpôüpôx OdQ OýM |2N9H|, uBüpOdQ

OýM|øB|ÿ |8N3H ,3N7H ,4N8H| ô |7N01H| ðýrWlA uBqÿ âpkül (4).

øí̀ñýò ðhvPýò GBokoÞzõosðõï ôüpôx 1N5H| koGùíò ìBû 4831 Þú

uHI ìpå 531 ÚõkoGñloAðrèþ yl, ìõok OBDýl ÚpAoâpÖQ. kokÿ ìBû 6831

ðýrkôìýò ârAo} ouíþ AqOzhýÀ |1N5H| OõuÈ uBqìBó kAìLryßþ

Þzƒõo(oôuPƒBÿ koqÿ ðÛýƒI koGƒBGévƒp) AÎçï âzƒQ (81). GƒB OƒõWƒú Gú

^ƒpg{ OdQ OýM|øBÿ ìhPéØ ôüpôx @ð×éõAðrA koAüpAó, koAüò Æpf

^ùBoWlAüú ôüpôuþ koÆõë uBë|øBÿ yýõÑ Aüò GýíBoÿ AqìrAoÑ âõyPþ

Þzõo(AuPBó|øBÿ OùpAó ô Úrôüò) WlA âpkülû Gõk, AðPhBJ ô ÚvíPþ Aq

só 1BP|(GÇõë 0001 ðõÞéEõOýl ) OõAèþ üBGþ âpkül ô ìÇBèÏú yXpû yñBuþ

Gƒpoôÿ @ðùB AðXBï âpÖQ.||kôkìBó||øBÿ OdQ OýM 2N9H| Gú kô kôkìBó

@ìƒpüßƒBÿ yíƒBèþ ô @uýBüþ–AoôKBüþ OÛvýî ìþ|yõðlô kôkìBó Agýpðýr

gõk Gú uú qüpyBgú |1G|,|9G| ô |934Y| OÛvýî Gñlÿ ìþ|yõk. Aâp̂ú qüp

yBgú|Aÿ ìhPé×þ AqAoká |(1KD-TS | ô 2KD-TS|)ô WlAüú|øBÿ WñõJ

ypÚþ ðýrAgýpA koOÛvýî Gñlÿ AÂBÖú âpkülû|Aðl (2). koìÇBèÏú yXpû

yñBuþ cBÂpWlAüú|øBÿ AüpAó koGB OõWú Gú qìBó|øBÿ WlA uBqÿ kokô
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âƒpôû ìhPéƒØ ÚƒpAoâƒpÖPñƒl (O¿ƒõüƒp1). âƒpôû Aôë ìƒpGƒõÉ Gú WlAuBqÿ

uBë|øBÿ 8991 |(77HT |ô T11(| Gõkû Þú WlAüú|øBÿ |9H| ÞzõoAìBoR (0002)

ô WƒlAüú|øBÿ |7H| ÞzõoKBÞvPBó kouBë 5991 ôAÚÐ ylû|Aðl. Aüò WlAüú

kAoAÿ üƒƒà âƒƒpû ìƒzƒPƒƒpá GƒB ðíƒBüñƒlû âƒpôû |1KD-TS| Gƒõkû Þƒú ìÏƒpÙ

WƒlAüƒú|øBÿ 9H| GB ìñzB KpðlâBó @Grÿ ìþ|GByl. âpôû kôï ôüpôx|øBÿ |

2N9H| kouBë 2002 koAüpAó GpAuBx só |1BP| koÞñBoWlAüú|øBÿ Þzõo

KƒBÞvPBó, øñl ô WlAüú|øBÿ Wlül ÞzõoÎpGvPBó ÚpAoìþ| âýpðl. ìB Aüò

âpôû oA GpAuBx @gpüò ìÇBèÏú|øBÿ AðXBï ylû,  GB ðBï |tsaE-elddiM dna

latnenitnoc-bus naidnI| ìzhÀ Þpküî (O¿õüp1). GpAuBx ìÇBèÏBR

ÚHéþ WlAüú|øBÿ |2N9H| AüpAó GpAuBx só|øBÿ uÇdþ (øíBâéõOñýò ô

ðõo@ìñýlAq) ô ìBOpüßw koâpôû |1G| ÚpAoâpÖPú|Aðl (6) ô (AÆçÎBR ìñPzp

ðzƒlû). ìdÛÛýƒò ìhPéØ WlAüú|ÿ |2N9H| WlA ylû AqKBoAÞýQ oA ìñzB

O¿õüp1. kogQ ìpGõÉ Gú ìÇBèÏBR yXpû yñBuþ WlAüú|øBÿ ôüpôx @ð×éõAðrAÿ KpðlâBó |2N9H| AqWõWú|øBÿ âõyPþ Æþ uBë|øBÿ 7731 OB 0931 GpAuBx só 1BP| (ðõÞéEõOýl 001-0021).
kogQ ÖõÝ GB ðpï AÖrAo5AGEM| GB oô} |gninioJ-robhgieN| ô@qìõó oüzú|Aÿ 0001 OßpAoOpuýî ylû AuQ. WlAüú|øBÿ ìõok Gpouþ koAüò ìÇBèÏú GB kAüpû OõKpìzßþ ìzhÀ âpkülû
AuQ.

Indian- sub-

continental

Middle East

ST-DK2

Y439 & & G9

& G1

American

Lineage

ST-DK1

Y280
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sðPýßƒþ WƒlAüƒú|øƒBÿ AüpAó ìþ|kAðvPñl (01). øí̀ñýò GpAuBx só Òýp

uBgPBoÿ |)SN(| ,WlAüú|øBÿ |2N9H |AüpAó, yBgú|Aÿ ðByñBgPú øípAû GB

âƒpôû 7H| AüPƒBèýBüþ Ozßýê kAkû Gõkðl(51). inazaPô øíßBoAó kouBë

1102 GB ìÇBèÏú só |2BP| WlAüú ôüpôx @ð×éõAðrA Þú AqWõWú |øBÿ OXBoÿ ko

AuPBó OùpAó Æþ uBë|øBÿ 7731 OB 7831 WlA ylû Gõk, AÎçï ðíõk Þú øíú

WlAüú|øB kokôkìBó AoôKBDþ–@uýBüþ ÚpAoìþ| âýpðl Þú ìþ|OõAó @ó oA Gú kô

âpôû AquBë|øBÿ 8991 OB 4002 ô uBë|øBÿ 5002 OB 8002 OÛvýî Þpk(91). GB

OƒõWú Gú cÃõo|7H| koÞzõoKBÞvPBó kouBë|øBÿ 4991-5991 koÚHê Aq

øíú| âýpÿ AüpAó kouBë 8991, ðÛ{ ôüpôx GBq@oAüþ ylû (Agn só |1BP| Aq

ìñzB ÒýpAqâpôû|1G(| ko@ÒBqøíú âýpÿ koÞzõoìdPíê GñËpìþ|oul.

ìƒÇƒBèÏƒBR ìP×ƒBôR yXƒpû yñƒBuƒþ GƒpAuƒBx só |1BP| Gƒpoôÿ ôüƒpôx

@ðƒ×éƒõAðƒrAÿ KƒpðƒlâƒBó |2N9H| AðƒXBï âpÖPú AuQ. WlAüú|øBÿ |2N9H| Aq

âéƒú|øBÿ Ohî ânAokoÞzõoÞpû WñõGþ GpAuBx só |1BP| koâpôû yHú

Þƒpû|Aÿ ÚƒpAoâpÖPñl (11). hsoTô øíßBoAó kouBë8002 GB ìÇBèÏú Gpoôÿ

WƒlAüƒú|øƒBÿ |2N9H| koøƒñƒl AÎƒçï kAyƒPƒñl Þú Aüò WlAüú|øB koâpôøþ

WƒlAâƒBðƒú Þƒú OƒBÞñõó ârAo} ðãpkülû, ÚpAoìþ| âýpðl ôAcPíBë GBq@oAüþ

WƒlAüƒú|øƒB oA AÎƒçï ðƒíƒõkðƒl (22). Þú ðPBüY Aüò ìÇBèÏú ðýrGýBðãpcÃõo

yBgú|Aÿ Wlül GpAuBx só |1BP| koÞzõo,ìñÇÛú gBôoìýBðú ô øñl AuQ.

koOdÛýÛþ ìzBGú OõuÈrimA| ô øíßBoAó kouBë 0002 ̂ñýò ðPýXú| âýpÿ

ylû AuQ Þú WlAüú|øBÿ AìBoAR ìPdlû ÎpGþ Gýò uBë|øBÿ 0002 OB 3002

øípAû GB WlAüú|øBÿ AüpAó koâpôû |1G| ÚpAokAoðl (1) Þú ðPBüY Aüò OdÛýÜ GB

@ó ìP×BôR AuQ GÇõoÿ Þú ìÇBèÏBR labqIô øíßBoAó kouBë 9002 ðzBó

køƒñlû Aüò AuQ Þú WlAüú|øBÿ Aôèýú AüpAó (|T11| ô 77HT)| koâpôû |1G|

ÚpAoðãpÖPú|Aðl ô ðPýXú âpôû OdÛýÛBOþ AìBoAOþ oA ðÛÄ ìþ|ðíBül(8) . ko

ìƒõok ìƒõÚƒÏƒýQ|øBÿ ìùî Auýl @ìýñú|Aÿ Þú koAüò ìÇBèÏú OÏýýò OõAèþ

ylû, OÓýýpAR Wù{ üBÖPú WBèHþ ìzBølû âpkülû AuQ. |iL|ô øíßBoAó

kouƒBë 5002 GƒB Gƒpouƒþ WƒlAüƒú|Aÿ |2N9H| Þƒú ÚƒBGéýQ OßTýpkoìõ} oA

kAyPñl koüBÖPñl Þú Auýl @ìýñú yíBoû 751 koWlAüú|øBüþ Þú ÚBkoGú OßTýp

koìõ} ðHõkðl koAüò ìdê Aürôèõuýò |)I(| Gõkû ô koìÛBGê koWlAüú|øBüþ

GB ÚBGéýQ OßTýpkoìýrGBó ìõ} Gú Auýl @ìýñú|øBÿ OpDõðýò™@æðýò |)A/T(|

OHlüê âpkülû Gõk (41). koAüò Gpouþ øî Aüò Auýl @ìýñú koÞê WlAüú|øB

AqðƒõÑ |A||Gƒõkû AuƒQ. koìƒÇƒBèƒÏƒú|uW| ô øƒíƒßƒBoAó kouBë 9002 Gpoôÿ

WlAüú|øBüþ Aq|2N9H| Þú Gú ìõ} ÎBkR üBÖPú Gõkðl (@æðýò Gú OpDõðýò ko

yƒíƒBoû 93)|,(Kƒpôèýò Gú èýrüò koyíBoû781) ô (âéõOBìýò Gú @osðýò ko

yíBoû 742) OÓýýpüBÖPú Gõkðl (12). koAuýl @ìýñú yíBoû 93 (kokô WlAüú

ìõok ìÇBèÏú 58HT ,18HT) ðýrAüò OÓýýpìzùõk Gõk. Auýl @ìýñú yíBoû

45 üƒßƒþ küƒãƒpAqAuƒýƒl|øƒBÿ @ìƒýƒñƒú|Aÿ AuƒQ Þú koìÇBèÏú hkaffaNô

øƒíƒßƒBoAó kouƒBë 0002 koqìƒýƒñƒú ìƒÛBüvú KpôOEýò Kéþ ìpAq@ð×éõAðrAÿ

KpðlâBó ô AðvBðþ ìõok OõWú ÚpAoâpÖQ. Þú koWlAüú|øBÿ KpðlâBó koAüò

ìƒõÚƒÏƒýƒQ Auƒýƒl @ìýñú èýrüò ìõWõk ìþ|GByl (61) koWlAüú|øBÿ ìõok

Gpouþ koAüò OdÛýÜ koAüò ìõÚÏýQ Auýl @ìýñú @osðýò ÚpAokAok Þú ko

WlAüú|øBÿ @ð×éõAðrAÿ KpðlâBó koAðvBó ô WlAüú|øBÿ OýM @ )A( |AðvBðþ

ìzBølû âpkülû AuQ.

|Gƒpouƒþ|øƒB Gƒpoôÿ WƒlAüƒú|øBÿ @ð×éõAðrAÿ KpðlâBó |2N9H| koAüpAó

ðzƒBó ìƒþ|køƒl Þú AqèdBÍ ìõèßõèþ, WlAüú|øBÿ ÞzõokouÇe sðõìþ

kAoAÿ OÓýýpAOþ ìþ|GByñl Þú OíBüê Gú ìýrGBó KvPBðlAoô AðvBó kAyPú ô Aüò

Oùlül oA ìP¿õoìþ| Þñl Þú ìþ|OõAðñl GÏñõAó üà ôüpôx ìzPpá gõk oA

ìÇpf ðíBül. GñBGpAüò KBü{ ìñËî ôüpôx|øBÿ |2N9H| koÞzõoGB OõWú Gú

^pg{ @ó koìrAoÑ ¾ñÏPþ ô GBqAoKpðlâBó qðlû GBül ìõok OõWú ÚpAoâýpk

ô Aüƒò AìpGB OõWú Gú cÃõoOdQ OýM|øBÿ ìP×BôR mÞpylû Gý{ Aqcl

cýƒBOƒþ ìƒþ| âpkk. øí̀ñýò GB OõWú Gú ìzPpá yló uõüú|øBÿ kocBë

^ƒpgƒ{ Gýƒò uƒú ÞzƒõoKƒBÞvPƒBó, øñƒl ô AüpAó æqï ìþ|GByl Þú OõWú

GýzPƒpÿ Gƒpoôÿ ìƒõAok ÚpðÇýñú|Aÿ ìpqÿ ¾õoR Knüpk OB AqAcPíBë ôoôk

OdQ OýM Wlül ìBðñl |7H| Gú ÞzõoWéõâýpÿ yõk.
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Abstract:

BACKGROUND: Avian Influenza (AI) H9N2 subtype was first reported to have infected
turkeys in the United States in 1966 and has been enzootic in Eurasia. In Iran, the H9N2 virus was
first isolated from broiler chickens in 1998 in Ghazvin Province and it is the most prevalent
subtype of influenza virus in poultry industry in Iran at the present time. The PB1 protein of
influenza A viruses is an important host range and virus virulence determinant. OBJECTIVES:

The purpose of this study was phylogenetic analysis of the PB1 gene of  H9N2 AI virus isolated
from broiler flocks in Iran during the period 1998-2011. METHODS: In this study, PB1 genes of
4 H9N2 isolates isolated from commercial chicken farms of Iran during the period 1998 to 2011
were partially amplified, sequenced and their amino acid sequences were assigned. The
sequences were analyzed and phylogenetic study was done by comparing them to some deposited
sequences of PB1 genes in GenBank. RESULTS:According to phylogenetic study on PB1 gene,
two different groups can be distinguished among these Iranian H9N2 isolates. The current H9N2
circulating viruses in Iran are located in a new cluster of Middle East and India. The H9N2 isolates
that are based on analysis of amino acid sequences of Iranian H9N2 isolates have some
substitutions that are found in human and mouse adapted isolates. It seems that H9N2 isolates may
show a trend to infect mammalian hosts. CONCLUSIONS: The available evidence indicates that
PB1 genes of H9N2 influenza virus circulating in Iran have not been well conserved during the
past years.

Key words: avian influenza, H9N2, PB1, phylogenetic study, Iran. 
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Figures  Legends  and  Table  Captions

Figure 1. The phylogenetic  tree  of H9N2 avian influenza virus isolates  of broiler chickens during the period 1998 to 2012 based on genes,
PB1 (nucleotides 100-1200). The  phylogenetic tree   with the Neighbor-Joining method and test software MEGA5 Bootstrap root 1000
replicates  is plotted. Isolates investigated in this study are determined by  solid black circle.


