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qìýñú ìÇBèÏú:æÞPõÖpüò, âéýßõKpôOýýò ìP¿ê yõðlû Gú @øò, kAoAÿ ðÛ{|øBÿ Öýrüõèõsüßþ ìPÏlkÿ ìþ GByl Þú ìùíPpüò @ðùB gõAÁ @ðPþ

ìýßpôGþ AuQ. Aq Aüò oôsó Þl Þññlû Aüò KpôOýýò ìþ OõAðl Gú ÎñõAó só ÞBðlülAüþ koìÛBôìQ Gú GýíBoÿ ôoï KvPBó koðËpâpÖPú yõk. ølÙ:Gpouþ

ðBcýú ¯5 só æÞPõÖpüò âBôkoðíõðú|øBÿ Gõìþ ôøézPBüò GB AuP×Bkû Aq oô} |PCSS-RCP| ôOÏýýò OõAèþ ìþ GByl. oô} ÞBo:GpAÿ Aüò ìñËõoAq

OÏlAk 05 ðíõðú âBôGõìþ ô05 ðíõðú âBôøézPBüò ìBkû sðPýßþ AuPhpAZ âpkül. @ÒBqâpøBÿ æqï WùQ OßTýpGhzþ Aq ðBcýú ¯5 |ÆpAcþ, ôÚÇÏú ìõok ðËp

OõuÈ oô} PCSSOÏýýò sðõOýM yl. uLw øpAèãõÿ ìzBølû ylû OÏýýò OõAèþ âpkül ôøíPpAqÿ OõAèþ|øB WùQ yñBuBüþ ̂ñl yßéþ|øBÿ Oà

ðƒõÞéEƒõOýƒlÿ ¾ƒõoR âƒpÖQ. øí̀ñýò, OXrüú ôOdéýê Aüò uýéýßõ|)ocilis nI(| WùQ OBCSýp^ñl yßéþ|øBÿ Oà ðõÞéEõOýlÿ GpWBüãBû AO¿Bë

ÖBÞPõoøBÿ oôðõüvþ koðBcýú OßTýpylû ¾õoR âpÖQ. ðPBüY:||koAüò OdÛýÜ, koOíBï ðíõðú|øBÿ ìõok Gpouþ 3 Aèãõÿ ôAÂe PCSS)|A, BôC(|

GpAÿ ÚÇÏú OßTýpylû ìzBølû yl Þú koâBô|øBÿ Gõìþ OñùB|øBKéõOýM |C| @yßBoâpkül. OXrüú ôOdéýê GýõAð×õoìBOýßþ OõAèþ|øB ðzBó kAk Þú WBüãrüñþ

|T| GB |G| koWBüãBû 206 ìñXpGú AüXBk WBüãBû AO¿Bèþ GpAÿ ÖBÞPõooôðõüvþ |1-LMA| âpkül. Aq ÆpÙ küãp, WBüãrüñþ |T| GB |C| koWBüãBû 685 WBüãBû

AO¿Bë ÖBÞPõooôðõüvþ 1-LMA| oA ìñvõj ìþ Þñl. ðPýXú âýpÿ ðùBüþ:GñBGpAüò, WùQ AuP×Bkû Aq só æÞPõÖpüò Gú ÎñõAó ðzBðãpìÛBôìQ Gú

GýíBoÿ ôoï KvPBó koâBôøBÿ yýpÿ, Gpouþ Aüò ̂ñl yßéþ|øB Aq ðËpOBCSýpGpÖp@üñl oôðõüvþ só, øí̀ñýò AoOHBÉ @ó GB OÏlAk uéõë|øBÿ uõìBOýßþ

yýpAìpÿ Âpôoÿ ìþ GByl.
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ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
æÞPƒõÖƒpüò üà âéýßõKpôOEýò ìP¿ê yõðlû Gú @øò AuQ Þú ìPÏéÜ Gú

gƒBðƒõAkû OƒpAðv×ƒpüƒò Gƒõkû ô koìƒBüÏƒBR Gýõèõsüßþ GvýBoÿ Aqâõðú|øBÿ

KvPƒBðƒlAoAó üƒBÖƒQ ìƒþ||yƒõk (1). øí̀ñýƒò øíƒõèƒõsÿ AuýløBÿ @ìýñú

æÞPõÖpüò koìýBó âõðú|øBÿ ÎBèþ KvPBðlAoAó koÆõë OßBìê ìdBÖËQ

yƒlû AuƒQ (42). ðÛƒ{ A¾éƒþ æÞPƒõÖƒpüƒò kÖƒBÑ koìÛBGê Î×õðQ|øBÿ

ìýßpôGþ AuQ, Þú ÎílOB« Aüò OõAðBüþ oA GB AO¿Bë Gú üõó|øBÿ @øò ìõok ðýBq

WùQ oyl GBÞPpÿ, ASpìPÛBGê ìvPÛýî GB uÇe GBÞPpÿ|øB (31) ô ÖÏBèýQ

ìvPÛî Âl GBÞPpüBüþ @ó Gú gBÆpæÞPõÖpüvýò (8) AÎíBë ìþ| Þñl. AèHPú

Aqôütâþ|øBÿ küãpæÞPõÖpüò ðÛ{ @ó koÖÏBèýQ|øBÿ Âl ôüpôuþ, Âl

ÚBôþ, @ðPþ AÞvýlAðQ (62) ô ìíBðÏQ Aqoyl Oõìõo(3) ìþ|GByl.

AqìBüÏBOþ Þú ko@ó æÞPõÖpüò üBÖQ ìþ yõk yýpGõkû Þú uÇe @ó ko

Gýò âõðú|øB ìP×BôR AuQ. ìÛlAoæÞPõÖpüò yýpâBô OÛpüHB« 1/0 æÞPõÖpüò

üBÖQ ylû koküãpKvPBðlAoAó Gõkû ô kAoAÿ ÒéËPþ koclôk Lm/gm20/0

OB 2/0  yýpAuQ (81). koâBôøBÿ yýpÿ, ÒéËQ @ó koÆõë kôoû gzà ô

Î×õðQ ôoï KvPBó Gú ylR AÖrAü{ ìþ üBGl (32,21) ô ðzBó ìþ|køl Þú

Aüò KpôOýýò ðÛ{ Öýrüõèõqüßþ ìùíþ koÞBø{ yýõÑ GýíBoÿ ôoï KvPBó

GBqÿ ìþ| Þñl (7). AqÆpÙ küãp, koGýíBoÿ ôoï KvPBó, OÏlAk uéõë|øBÿ

uõìBOýßþ yýpGú ÎñõAó ðzBðãpOzhý¿þ ìñBuHþ Gõkû Þú yñBuBüþ qôk

øñãBï Aüò GýíBoÿ oA ÚBkoìþ uBqk (6). koìÇBèÏBR ìPÏlkÿ øíHvPãþ

ìTHQ ô GBæüþ Gýò ôoï KvPBó GBèýñþ ô OÏlAk uéõë|øBÿ uõìBOýßþ OBCüýl

yƒlû AuƒQ, AqAüò oô Aüò ¾×Q ÖBÞPõoGvýBoGB Aoqyþ WùQ GpðBìú|øBÿ

ðËBoOþ ôoï KvPBó ìdvõJ ìþ yõk (91).

só ÞlÞññlû æÞPõÖpüò koâBô Gpoôÿ Þpôìõqï 22 ÚpAoâpÖPú ô kAoAÿ 71

Aârôó ìþ GByl Þú koclôk sbK|5/43 Aqsðõï âBô oA koGpâpÖPú AuQ (02).

ðBcýú ¯5Aüò só cBôÿ OõAèþ KpôìõOp, WÏHú ÒýpìPÏBoÙ |ATAT|, ô OÏlAkÿ

WBüãBû AO¿Bë ÖBÞPõoøBÿ oôðõüvþ ìõok ðýBqWùQ GýBó só ìþ GByl (82).

ðƒËƒpüú|øBÿ ìdßíþ koìõok AoOHBÉ Gýò ̂ñl yßéþ|øBÿ ðBcýú  ¯5só GB

Öƒp@üƒñƒl GƒýƒBó só ôWƒõk kAok. koðƒBcƒýƒú ¯5só æÞƒPƒõÖƒpüƒò koâƒBô ̂ƒñl

yßéþ|øBÿ ìPÏlkÿ koðtAkøBÿ ìhPéØ yñBuBüþ ylû Þú GÏÃþ Aq@ðùB

AoOHBÉ ìÏñþ kAoÿ GB OÏlAk uéõë|øBÿ uõìBOýßþ, Îíéßpk Oõèýl ìTéþ ô

¾ƒ×ƒBR Oƒõèƒýl yýpkoâBôøBÿ yýpÿ ðzBó kAkû|Aðl (71,11,9). ìÇBèÏBR

âƒnyPú ðzBó kAkðl Þú OÓýýpuBgPBoKpôìõOpìBðñl ìñvõj Þpkó WÏHú

|ATAT| ô üƒB WƒBüƒãƒBû|øƒBÿ AO¿Bë ÖBÞPõo|øBÿ oôðõüvþ OBCSýpìÏßõuþ Gp

ðÛ{ KpôìõOpsó æÞPõÖpüò koypAüÈ @qìBüzãBøþ kAyQ (72,22,12).

AqAüƒò oô, øƒlÙ AqAüƒò OƒdƒÛýÜ ìÇBèÏú ̂ñl yßéþ|øBÿ yñBuBüþ ylû

(61,4) koWƒBüãBû|øBÿ206- |(T/G), 006- )A/G( |ô 685- |)T/C(| ÚHê Aq
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WBüãBû ypôÑ oôðõüvþ ðBcýú ¯5só æÞPõÖpüò koâBôøBÿ yýpÿ øézPBüò

ô ðtAk Gõìþ AuPBó Þùßýéõüú ô GõüpAcíl ô ô Gpouþ OBCSýp@ðùB GpWBüãBû|øBÿ

ÖBÞPõoøBÿ oôðõüvþ koAüò ðBcýú AuQ. ||

ìõAk ôoô} ÞBo
AqOƒÏƒlAk 05 oAx âƒBô Gƒõìƒþ AuPBó Þùßýéõüú ô GõüpAcíl )suruaT

soB(ô 05 oAx âƒBô øézPBüò ìÛlAo|Lm| 2 gõó koOýõJ cBôÿ |ATDE|

WƒíƒÐ @ôoÿ âƒpküƒl. uƒLƒw GB AuP×Bkû AqÞýQ AuPhpAZ |AND| )AND

cimoneg 
®

perPuccAtik noitcartxe( ìBkû sðPýßþ øpðíõðú AuPhpAZ

ô kokìƒƒƒƒƒƒBÿ |Cº|02– ðƒƒƒãƒƒƒùƒƒƒƒƒƒlAoÿ yƒƒƒƒƒƒl. AqGƒƒƒƒƒƒpðƒƒƒƒƒƒBìƒƒƒƒƒú 3remirP

|(>/3remirp/ude.tim.iw.odorf//:ptth<) Gƒú øípAû OõAèþ ðBcýú  ¯5 só

âýƒpðƒlû øõoìõó oyl (GBðà só GB yíBoû kuPpuþ 258000HA)WùQ

ÆƒpAcƒþ üƒà W×ƒQ @ÒƒBqâƒpWƒlüƒl AuP×ƒBkû âƒpküƒl. Aq@ÒƒBqâƒpøBÿ ¯|3-

gtgagggaacttcgtgttgt -'5| ô |'3- gaaagttttgaggtccgacc -'5| ÚÇÏú Aÿ

GƒÇƒõë 973 ðƒõÞéEƒõOýƒl AqðƒBcýƒú ¯5só æÞPõÖpüò (AqðõÞéEõOýl 958 – OB

ðõÞéEõOýl 084– ÚHê AqÞlôó @ÒBqüò) OßTýpyl. ||

ôAÞñ{ |RCP| GB AuP×Bkû AqÞýQ GBüõðýp|)reenoiB(| GB AWrAÿ èýõÖýéýrû

¾ƒõoR âƒpÖƒQ Þƒú øpìýßpôOýõJ cBôÿ 5/1 ôAcl @ðrüî |AND| KéýípAq

|qaT|,|Mm| 01 Opüw– AuýlÞépüloüà (9=Hp|), |Mm| 05 Þépül Þévýî,

|Mm| 5/1 Þépül ìñýrüî, |Mm| 002 AqøpðõÞéEõOýl, |lomp| 02 Aqøp@ÒBqâpô

|gn05 |AND| sðõìþ Gõk. ypAüÈ ôAÞñ{ |RCP| yBìê ìpcéú ôAupyvQ

Aôèýƒú Gƒú ìlR 2 kÚýÛú kokìBÿ |Cº|59, Gú øípAû 03 ̂pgú GB ôAupyvQ

|AND| kokìƒBÿ Cº|59 GƒpAÿ ìƒlR 03 SBðýú, AO¿Bë @ÒBqâpøB Gú |AND| ko

kìBÿ |Cº| 36 Gú ìlR 03 SBðýú ô GvÈ @ÒBqâpøB kokìBÿ |Cº| 27 Gú ìlR 03

SBðýú ô ìpcéú GvÈ ðùBüþ ko|Cº| 27 koWú Gú ìlR 7 kÚýÛú Gõk.

@ðƒBèýƒrO×ƒBôR Öƒpï ÖÃƒBüƒþ oyPƒú|øƒBÿ ìñ×pk |)PCSS(| GB AuP×Bkû Aq

kuPãƒBû Þƒõ̂à AèßPpôÖõoürAðXBï yl. ìÛlAo||Lm|2 Aqìd¿õë |RCP| GB

|Lm8 GƒBÖpkðBOõoû (ÖpìBìýl, 52/0 % GpôìõÖñê Géõ, 52/0 % qAüéõó,  |Mm|

5/0 ATDE) ìhéõÉ ô GpAÿ ìlR 5 kÚýÛú kokìBÿ  |Cº|59 kðBOõoû âpkül.

uLw OýõJ|øBÿ cBôÿ Aüò ìhéõÉ GB ÚpAokAkó koüi Gú ìlR 01 kÚýÛú Gú

upÎQ upk ylû, ko@gpOíBï @ó kosë èõk âpkül. së 8 % AÞpüç~ìýl GB

AuP×ƒBkû AoGƒBÖƒp|EBT| Oùýƒú ô Gƒú ìƒlR 42 uƒBÎƒQ kokìƒBÿ AOBÝ GB ôèPBs|

mC/v5/7 AèßPƒpôÖƒõoqâƒpküƒl. uƒpAðXƒBï së GƒB oô} ðýPpAR ðÛpû oðä

@ìýrÿ ô sðõOýM øpðíõðú OÏýýò yl. ìd¿õæR |RCP| GB AuP×Bkû AqÞýQ

ÞýBsó |)negaiQ(| OhéýÀ ô ìvPÛýíB« OõuÈ @ÒBqâpøB OÏýýò OõAèþ ylðl.

øí̀ñýƒò, OXƒrüƒú ô Odéýƒê GýƒõAð×ƒõoìƒBOýßþ WBüãBû AO¿Bë ÖBÞPõoøBÿ

oôðõüvþ koðBcýú OßTýpylû, GB AuP×Bkû Aqðpï AÖrAo3.1v HCRAESFT

|(>lmth.JHCRAESFT/bd/hcraeser/pj.crbc.sbm//:ptth<)¾õoR

âpÖQ. ||

ðPBüY ||
koAüƒò OdÛýƒÜ, Ghzƒþ AqðBcýú  ¯5só æÞPõÖpüò âBô, Þú GpAuBx

ârAo}|øBÿ ÚHéþ cBôÿ 3 ̂ñl yßê Oà ðõÞéEõOýlÿ AuQ, GB AuP×Bkû Aq

oô} |PCSS-RCP| ô OÏýýƒò OƒõAèƒþ ìƒõok Gƒpouƒþ ÚƒpAoâƒpÖƒQ. koOíBï

ðíƒõðƒú|øƒBÿ ìõok Gpouþ 3 Aèãõÿ ôAÂe PCSS (A, B| ô C) GpAÿ ÚÇÏú

OßTýƒpyƒlû @yßƒBoâƒpküƒl (O¿õüp1) Þú ÖpAôAðþ @ðùB koðtAk øézPBüò Gú

OpOýI 240, 63/0 ô 22/0 Gõk kocBèþ Þú koâBôøBÿ Gõìþ OñùB|øBKéõOýM |C|

ìzBølû yl Þú ðzBó|køñlû ÖÛlAó OñõÑ sðPýßþ ðBcýú OßTýpylû koðtAk

Gõìþ AuQ. Kw AqOÏýýò OõAèþ Aèãõ|øBÿ |PCSS| GB øpkô @ÒBqâp(AqøpAèãõ

2 ðíõðú), øBKéõOýM ìzBølû ylû koðíõðú|øBÿ Gõìþ (øBKéõOýM C) GpAÿ

^ñƒl yßéƒþ|øƒBÿ Oƒà ðƒõÞéEƒõOýƒlÿ âƒrAo} yƒlû koWƒBüãBû|øBÿ 206-

|(T/G), 006- |)A/G(ô 685- |)T/C(| Gú OpOýI øíõqüãõR |GG|, |AA| ô |CC|

Gõkðl. koâBôøBÿ øézPBüò, Îçôû GpøBKéõOýM |C| øBKéõOýM|øBÿ |A| ô |B| ðýr

ìƒzƒƒBøƒƒlû yƒƒl Þƒú koøƒBKéƒõOýƒM |A|, ðíƒõðƒú|øƒB GƒpAÿ Aüƒò yßéƒþ|øƒBÿ

ðõÞéEõOýlÿ Gú OpOýI øíõqüãõR |GG|, |GG| ô |CC| Gõkðl. koøBKéõOýM |B|

ðíõðú|øBÿ øézPBüò GpAÿ WBüãBû|øBÿ 685– ô 206– øPpôqüãõR Gõkû ko

cBèþ Þú GpAÿ ̂ñl yßéþ Oà ðõÞéEõOýlÿ WBüãBû 006– øíõqüãõR |GG|

Gõkðl (O¿õüp2). ||

WƒvƒPƒXƒõWƒùQ yñBuBüþ WBüãBû|øBÿ AO¿Bë ÖBÞPõoøBÿ oôðõüvþ

ìƒíƒßƒò koðƒBcƒýƒú OƒßƒTƒýƒpyƒlû GƒB AuƒP×Bkû Aqðpï AÖrAo|HCRAESFT|,

WƒBüƒãƒBû|øƒBÿ ìƒPÏlkÿ GpAÿ AO¿Bë ÖBÞPõoøBÿ oôðõüvþ ìBðñl AxdC|,

|YRS|, |bPBE/C|, |2-ATAG|,|a1-LMA|, |Eatled|, |2-xkN aPBE/C,| ô

|1-fyL| @yƒßƒƒBoâƒƒpküƒl (Oƒ¿ƒõüƒp3). AqÆƒpÙ küƒãƒp, OƒXƒrüƒú ô Oƒdéƒýƒê

GýõAð×õoìBOýßþ WùQ Gpouþ ðPBüY ̂ñl yßéþ|øBÿ ârAo} ylû koAüò

ðƒBcýú Gpoôÿ WBüãBû|øBÿ AO¿Bë ðzBó kAk Þú WBGXBüþ |T| GB |G| koWBüãBû

206– ìñXƒpGƒú AüXƒBk WƒBüãƒBû AO¿ƒBèƒþ GƒpAÿ ÖƒBÞPõooôðõüvþ 1-LMA|

âƒpküƒl. AqÆƒpÙ küãp, WBüãrüò |T| GB |C| koWBüãBû 685– ìñXpGú cnÙ

O¿õüp1. AèãõøBÿ |PCSS| ìzBølû ylû koÚÇÏú OßTýpylû AqðBcýú ¯5só æÞPõÖpüò.
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WBüãBû AO¿Bë ÖBÞPõooôðõüvþ |1-LMA| ìþ yõk.

GdU
OƒñƒËƒýî GƒýBó só Öp@üñl Ký̀ýlû|Aÿ AuQ Þú ìpAcê @ó (oôðõüvþ ô

OpWíú) OdQ ÞñPpë kÚýÜ ìþ|||GByl. koøpsó ðBcýú ¯5@ó cBôÿ AWrAüþ

AuQ Þú ypôÑ oôðõüvþ oA ÞñPpë Þpkû ô AqAüò oô ̂ñl yßéþ|øBÿ ìõWõk

koAüò ðõAcþ ìþ|OõAðl OBCSýpAR Îílû Aÿ oôÿ GýBó só kAyPú GByñl. GpAüò

AuBx, WvPXõô yñBuBüþ ̂ñl yßéþ|øBÿ ðõÞéEõOýlÿ koðBcýú ¯5só,

Gõütû koWBüãBû|øBÿ AO¿Bë ÖBÞPõoøBÿ oôðõüvþ üB ÞñBoAüò WBüãBû|øB ðõül

Gƒhƒ{ Gú ðËpìþ oul. GÇõoÞéþ, ðBcýú ¯5só æÞPõÖpüò koâBô Aq̂ñl

yßéþ GBæüþ GpgõokAoAuQ. ko|bk| 2/2 AqðBcýú ¯5Aüò só OÏlAk 92 ̂ñl

yƒßéƒþ Oƒà ðƒõÞéƒEõOýlÿ koðtAkøBÿ ìhPéØ âBô ârAo} ylû AuQ Þú

GƒÏƒÃƒþ Aq@ðƒùƒB koWBüãBû|øBÿ AO¿Bë ÖBÞPõoøBÿ oôðõüvþ ôAÚÐ ylû|Aðl

(61,4). ||

koAüò OdÛýÜ, OXrüú ô Odéýê |PCSS-RCP| ôOÏýýò OõAèþ Ghzþ Aq

ðƒBcƒýú ¯5só æÞPõÖpüò, ̂ñl yßéþ|øBÿ ârAo} ylû koðõÞéEõOýl|øBÿ

685-, 006– ô 206– ÚƒHƒê AqyƒpôÑ oôðƒõüƒvƒþ oA OƒñƒùB koðíõðú|øBÿ âBô

øézPBüò @yßBoÞpk. ÖÛlAó OñõÑ sðPýßþ ðBcýú OßTýpylû koðíõðú|øBÿ

Gõìþ ìþ OõAðl Gú kèýê oAð{ sðPýßþ, koWú øíhõðþ GBæÿ ðíõðú|øB Gú

kèýê ÞBø{ OloüXþ OÏlAk âBôøBÿ Gõìþ ìñÇÛú ô ÖÛlAó GpðBìú A¾çcþ

WùƒQ GùHƒõk Oƒõèýƒl ô OpÞýHBR yýpkoAüò ðtAk GByl. Aìpôqû, GpðBìú|øBÿ

A¾çcþ koâBôøBÿ øézPBüò WùQ AÖrAü{ Oõèýl yýpô OpÞýHBR @ó ìñXp

Gú OÓýýpÖpAôAðþ só|øB koWùQ AølAÙ A¾çcþ ìþ| âpkk GÇõoÿ Þú koAüò

ðtAk Þú OõAðBüþ Oõèýl yýpGvýBoGBæüþ kAok ÖpAôAðþ só|øBÿ ìõöSpGpOõèýl

GvýƒBoGýzPpAqðtAk Gõìþ gõAøl Gõk. AìB AðPhBJ koWùQ AÖrAü{ Oõèýl

ìñXpGú ÞBø{ ìÛBôìQ âBôøBÿ øézPBüò Gú GýíBoÿ ôoï KvPBó âpkülû

AuƒQ ô Aq@ðXƒBüþ Þú âBôøBÿ Gõìþ ìÛBôìQ ðvHPB« GBæüþ Gú Aüò GýíBoÿ

ðzBó ìþ køñl AcPíBë AoOHBÉ OñùB øBKéõOýM yñBuBüþ ylû koðBcýú ¯5só

æÞPõÖpüò GB ìÛBôìQ Gú ôoï KvPBó ôWõk kAok Þú OBCüýl @ó ðýBqGú Gpouþ ô

ìÛBüvú GýBó Aüò só koøpuú øBKéõOýM yñBuBüþ ylû kAok. koìÇBèÏBR

ìPÏƒlkÿ AoOHƒBÉ ̂ñl yßéþ|øBÿ ðBcýú ¯5só æÞPõÖpüò GB ¾×Q OÏlAk

uéõë|øBÿ uõìBOýßþ ô ¾×BR Oõèýl yýpkoðtAkøBÿ ìhPéØ âBô ârAo}

yƒƒlû AuƒƒQ. |narollaHO| ô øƒíƒßƒBoAó kouƒBë 9002 OÏƒlAk uéƒõë|øƒBÿ

uƒõìƒBOƒýƒßƒþ GBæüþ oA GpAÿ âBôøBÿ kAoAÿ ðõÞéEõOýl |C| koWBüãBû 685–

O¿õüp2. OõAèþ AèãõøBÿ ìzBølû ylû. |)a(| OõAèþ Aèãõÿ |a| . |)b(| OõAèþ Aèãõÿ |b| . |)c(| OõAèþ Aèãõÿ |c.
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ìzBølû Þpkðl(61). |gnauH| ô øíßBoAó kouBë 9002 AoOHBÉ ìÏñþ kAoÿ

Gýò øBKéõOýM|øBÿ 3 ̂ñl yßéþ (C>T2344- dna ,Gsni0883_9783-

,G>T0443|) ðƒBcýƒú ¯5só æÞPƒõÖƒpüò ô OÏlAk uéõë|øBÿ uõìBOýßþ ko

âBôøBÿ øézPBüò ̂ýò yñBuBüþ Þpk (9). øí̀ñýò, AoOHBÉ ìÏñþ kAoÿ

Gýò ̂ñl yßéþ só æÞPõÖpüò ô OÏlAk uéõë|øBÿ uõìBOýßþ koâBôøBÿ

yƒýƒƒpÿ uƒýƒBû ô u×ýƒl èùvPƒBó âƒrAo} yƒlû AuƒQ (72). |iksnimaK| ô

øƒíƒßƒBoAó kouƒBë 6002 AoOƒHBÉ ìÏñþ kAoÿ Gýò ̂ñlyßéþ WBüãBû 23–

KpôìõOpsó æÞPõÖpüò ô ìÛlAoKpôOýýò yýpkoâBôøBÿ øézPBüò èùvPBó

ìzBølû Þpk (11).

@ðBèýrAüñvýéýßõkoðBcýú OßTýpylû WBüãBû|øBÿ ìPÏlkÿ GpAÿ AO¿Bë

ÖBÞPõoøBÿ oôðõüvþ ìBðñl |AxdC|, |YRS|, |bPBE/C|, |2-ATAG|,|a1-

LMA|, |Eatled|,|2-xkN aPBE/C,| ô |1-fyL| oA @yƒßƒBoÞƒpk(Oƒ¿ƒõüƒp3).

øí̀ñýò OBCSýpAüò ̂ñl yßéþ|øBÿ yñBuBüþ ylû GpWBüãBû|øBÿ AO¿Bë

ÖƒBÞPƒõoøBÿ oôðõüvþ ìõok Gpouþ ÚpAoâpÖQ. koAüò OdÛýÜ, koðBcýú

OßTýpylû WBGXBüþ |T| GB |G| koWBüãBû 206– ìñXpGú AüXBk WBüãBû AO¿Bèþ

GƒƒpAÿ ÖƒƒBÞƒPƒõooôðƒõüvƒþ )1-aimekueL dioleyM etucA( 1-LMA|

âƒpküƒl. AqÆƒpÙ küƒãp, WBüãrüò |T| GB |C| koWBüãBû 685– WBüãBû AO¿Bë

ÖBÞPõooôðõüvþ |1-LMA| oA ìñvõj ìþ| Þñl. ÖBÞPõooôðõüvþ |1-LMA| Gú

OõAèþ AWíBÑ |TGGc/TGT| AO¿Bë ìþ üBGl, ô koKpôìõOpô ÚvíQ Odpüà

Þññlû GvýBoÿ Aqsó|øB külû ìþ|yõk (2). GpAÿ ìTBë, ÖBÞPõooôðõüvþ |1-

LMA| koOíBï AWlAk uéõë|øBÿ gõðþ GýBó ylû ô Gú ÎñõAó OñËýî Þññlû

GýƒBó GvýƒBoÿ Aqsó|øƒBÿ ìh¿ƒõÁ koOzßýƒê uéƒõë|øƒBÿ gõðþ Îíê

ìƒƒþ| Þƒñƒƒl (01). Wƒùƒƒ{ koWƒƒBüƒãƒƒBû |1-LMA| ìƒƒõWƒƒõk koðƒBcýƒú ¯5só

|)gnisaercni ytilibaemrep ladiciretcab( IPB| koAðƒvƒBó ìƒñƒXƒpGú

ÞBø{ ÖÏBèýQ KpôìõOpkouéõë|øBÿ ìÓrAuPhõAó yl (41). AqAüò ÖBÞPõo

oôðõüvþ ðÛ{ GBqkAoðlû (5) ô øí̀ñýò Odpüà Þññlû (51) ìýrAó GýBó

só âƒrAo} yƒlû AuƒQ. GƒpAuƒBx âƒrAoyƒBR ìhPéØ KýzñùBk ìþ|yõk

GƒÏƒÃƒþ AqAüò Wù{|øB Gpoôÿ WBüãBû AO¿Bë ÖBÞPõoøBÿ oôðõüvþ OBCSýp

âƒnAyƒPƒú ô GB OÓýýpìýrAó oôðõüvþ só æÞPõÖpüò ìíßò AuQ ìñXpGú

Oƒ×ƒBôR uƒÇƒe æÞƒPõÖpüò âpkk. GpAÿ ìTBë, ̂ñlyßéþ koWBüãBû 23-

|)C/G(só æÞPõÖpüò âBô Gpoôÿ ìýrAó GýBó só OBCSýpânAyPú, ̂ñBó Þú @èê

|G| GƒB ÞBø{ ìýrAó GýBó só æÞPõÖpüò ìñXpGú ÞBø{ OÏlAk uéõë|øBÿ

uƒõìƒBOƒýƒßƒþ koyƒýƒpâƒBô âƒpküƒl. koìƒÛƒBGê, @èê |C| GB Odpüà GýBó só

æÞPõÖpüò ô AÖrAü{ OÏlAk uéõë|øBÿ uõìBOýßþ KBui Aüíñþ Úõÿ|Opÿ oA

O¿õüp3. OõAèþ ÚÇÏú OßTýpylû AqðBcýú ¯5só æÞPõÖpüò, WBüãBû ̂ñl yßéþ|øBÿ Oà ðõÞéEõOýlÿ ôÖBÞPõoøBÿ oôðõüvþ ìõWõk koAüò ðBcýú.

GAAACAGGGTCAGCCTGTGTACTGAGGACAAAATAGGACATTTATCAAAA

CdxA
TGAGGTTCCTGTCTCCCACCTCATATTGCCACAAAACAACACAAGGGGTA

AML-1a

DeltaE

C/EBPa

SRY

AML-1a

GGATATCCTTTTCATTGGCAAATGAGGGACCAGGAGACAGCCTTTGGGCA

GATA-2 -602  -600
CTTAGGCCTCTGGTTCTGTTTTCTGGGAGCTGTATTTCGGTCTCAGGAGG

Nkx-2

SRY

CdxA

Lyf-1
-586
ACTCCAGGGGCAGTCTGGGTCAGACTCTGGGCAGCCTCTGCCAGCTGGAC 

AML-1a
CAGGCTGCCGTGGACCCCGGGCCAGGCAG
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GƒBÎƒU âƒpküƒl (11). GñƒBGƒpAüƒò, GƒpAÿ AuP×ƒBkû AqAüƒò ̂ñƒl yßéƒþ|øƒB ko

GƒpðBìú|øBÿ A¾çcþ WùQ AÖrAü{ ìÛBôìQ Gú ôoï KvPBó GBül ðÛ{ Aüò

^ƒñƒl yƒßéþ|øBÿ yñBuBüþ ylû koðBcýú ¯5só æÞPõÖpüò GB AuP×Bkû Aq

AoqüBGþ GýBó só ô AoOHBÉ @ðùB GB ¾×BR OÏlAk uéõë|øBÿ uõìBOýßþ ô ôoï

KvPBó koâBôøBÿ yýpÿ Gpouþ âpkk.  ||

OzßpôÚlokAðþ
koAüñXƒB æqï AuƒQ AqìvEõèýò ôAcl kAìlAoÿ yýpô âõyQ ÖPBcþ

A¾×ùƒBó ô @ÚƒBÿ ìùñƒlx ðXƒBoüƒBó ìlüpOõèýl ôAcl WùQ ÖpAøî Þpkó

ðíõðú gõó Ozßpô ÚloAðþ yõk. ||
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Abstract:
BACKGROUND: Lactoferrin (Lf), an iron binding glycoprotein, has a variety of

physiological roles and its foremost is antimicrobial properties. Therefore, the lactoferrin
gene can be considered as a potential candidate gene for resistance to mastitis. OBJECTIVES:

This study was carried out to determine the haplotype frequency of the 5'-flanking region of
bovine lactoferrin gene in local and Holstein cattle breeds of Iran using PCR-SSCPand DNA
sequencing. METHODS: Genomic DNA was isolated from 100 blood samples of two cattle
breeds (50 Local, 50 Holstein). Two new primer pairs were designed from Lf sequence to
amplify a part of 5'-flanking region of the gene. The amplified fragment was screened by
single strand conformation polymorphism (SSCP) and DNA sequencing. The multiple
alignments were carried out for the nucleotide sequences of different SSCPpatterns. In silico
analysis of identified single nucleotide polymorphisms (SNPs) within the 5'-flanking region
of bovine Lf gene was screened, to identify any association on transcription factor binding
affinity. REULTS: Analysis of the whole samples revealed three SSCP patterns (A, B and C)
for amplified fragment that C haplotype was the only variant identified in local breed samples.
The bioinformatics analysis revealed that the T to G trans version at position -602 created an
AML-1 transcription binding site in combined genotype A. In -586 position, T to C transition
abolished binding site of AML-1 transcription factor. CONCLUSIONS: Therefore, to apply Lf
gene for marker-assisted selection, additional studies are required to evaluate the functional
role of these identified polymorphic sites on gene expression and somatic cell counts in cattle.
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Figure  Legends  and  Table  Captions

Figure 1. Different SSCP patterns of amplified fragment at the 5'-flanking region of bovine Lactoferrin gene.

Figure 2. Sequence chromatographs of identified Haplotypes. a) Sequence of A haplotype. B) Sequence of B haplotype and c) Sequence
of C haplotype.

Figure 3. Putative transcription factor binding sites (Bold font) and SNPs (red color) at the amplified fragment of 5?- flanking region in
the bovine Lactoferrin gene.

*Corresponding author’s email: mmuhaghegh@yu.ac.ir, Tel: 0741-2224840, Fax: 0741-2224840


