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wodzwe Isfpw dzOdBtdzj ] TEBddEaPL Bed,f f&’ Lr 00 h j2 BBdzjLdd tOfl
JHddzmlse j dadets? ctokzffs?2 fOIBEjdeder 7 BStedOdedL Biso 9 C(btts?
M J ydodzdL Ooydd: sls dzj SteslstetsWso HB BIBlttsW s . 4z d3dzOte dz' 2
Cdz skzwe@mbB j dzed 2 , ots oMMy ds dBdtej JyJetsudzs dmudmdzw jlsfw  d3d dz
ttsHBo tsdz! Mise j dedes? d M dz? MESaBLY2Milse j dzdzts? Btec OdzedL Oydd
J . SCtfdits] IsfisOste dsasdz" frts 1) tetzinj

hjddy' MtsmMsOeaddzd 33,5 ddgdd s, Is.
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) esBdzj BO L Ow©OY jdedW L jtedeser 7 Ckdr ke Wdktsf Olte, ddy &g

KjdalsteOdz! dzs?2 oL dd, § wsAnS de S jlulgtshsf widg) ezt , R OQeOSIsjtedL k2 j s
fslstej Bdzj degdv S~z BO 2O HEZNMNE deOfj dzj dedwv (BSAdZj 4§ 200 C6 o @
COyjMmlsaj] BHdses dJL tidtssd 7 WOCIkttetss | CsdasdBd S . 1ted ¢
dzdHj dasjdg dsdz0@ s HftesdLotsHMlsakz (9,6 dhzd Istsdzdz 9 EsH 5 Y
gd3j ils dzOdBBdzjj GBh dqtedzlzt  dzsh OH! JOhdzd o tejedtdzgj (82, 4%

[BimMfjujddj SOujmksoO d BjLG§OMdshsd ftsHkSlktse §dls0Od
ftesdLotsHMiso O, IsteijBlkrtls ftoMisow ddtsects BsddlststeddecO L OOy Y dzdzt
ydfmdzj otLBEHAIL] & B ty Ooyddy d G§wisddmlstshmisd, O OCyj t
LOBtsdzj 9 Odzd W o3( . Clsd di3jIstsHT H s dzy dgf BN IstH ntsf@E 9 Odiz y ddz® o @ il
Off j Sl LOBBdzj 9 Odegd™w, BHAOStS HAY dn 1 WWjCkdodssets ftod d3j
Hsfisse j tdzOW d Motsjotej d3j degdzOVY HJOGdesMisdSC O d dHjdelsdW¥WdS Oydw

t10oyddz©® d fgwisdzedfmlssmls: §hjdedyr Wwodzve gy datizv dlzd d3d o & § H Hat
L OBtdzj 9 Odzd 2, fstcOy O h dn LdzOCBafJ Ckdz skzter RZO Isjtetedlssts
sld3j yidz yddzr 2 tewn ofmgfrhj¢ 1 fdqW¥dltslsd?2 o twjedtdsy [1, 2].
ey O9 yd dz 9 Mjojtedzr n BBE®BiVEVE. ,s5 0L OE His@WZO sDo QIO &ZO B dzj §
GjLbd O] vyYjcet Gwlsjted bktesyOw ftejor mMddd 50% [3, 4].
(MlsjBdzj 9 152) ey Oo yd dz Iffecpdzuﬁﬂfita(qug:rc@mbmiiﬂiafr]IstslsacjlsfnLSSszdz
BOLdHJOdMz! dzr d3( SaOfneEmO dsBasi di omycet es) , O oBLBEZHdIsj dzw XY d
fhjdedyr ( Py titeirrepgntispirCa Mk 3yoOlsr &3 ( ¢ 20 Ascomycetes).

[ OjtedOdz d i3j IstsHT

] COyj mlse j B@BOIsj edOdZzO Hdzv difpdzj Hise Oded™w dMYfsdz L 59 Odzd
lsjtstzcﬂlsflstdn;a;tzdzscﬂs sOLORMOdRZO d tBtOLY' L Jjted®, f stcOyj dede
sSOCYJd G6JjtBOtedz 2 dBOI| ted Odz.

IrHjdjdd) r1s.

rdzv fsdzbyd dedw tsBddz desets d@Zdyd dzdvw Ckdz skt ctedBBO tetsSH O
(PD¢) d o" Ol do Odedj utf tdafl j 2 BA un da 2 tritici? yerpeema g hsorea’ . Oh d o O dzq
(Oatagar) d Bothdsd 0¢0Otj (V8) Htd 22Aw. JrHjdjddj r11s
ghjdedyr B' dzd ftetso jHJ da l fsdishi s CEdBBj ey M BEthi MOs st
ftosdEHMIsoa O vZz¢0. 1twSYyjHEZLO orHjdjddy 115 fteatHddEZO o Mt

stsdzyj dzsteOyde 1S5 GftejHjdvdd M §tdsbNA madef Donsmda Y s s
(¢cDyna@mbHe, l jdzdisBtedlsOdzd W ) . l1iJtwjH 99 jHjddjd3 9% tdlOC Y
Ckd skte, t©OLBOo dwdzd HE& 10 dzG/ d3cz

Iretste MfJjydidudmMeda §tcO2 dxil3ip g daf ~ W dzbsEzs sty j dzls dzts

1 5dMS dzzC dzj ssdrdyr 7 fshdzjHise Olsj dz' dzgsMisj2 HdZW §SHBESEKO
f sdgtsh 1 s sdedzO2 dz 56 t6 O d3d3” GenBank NCB3le n Bahntkt)p.: / /] wvev®.ord
2z C dzj slIsdHdzr 7 fMdzj Hs9 Olsj dz! dzgsMisj 2 BT dzs o' f sdzdgj dzts ) eff iy sd
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OB ZdW S OYyds ftesotsHddd M (OsastSudios Reg-kidisa (RAR ©®y st em (
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0,24 ®Sdz 25 &f dNTPs, 0,125 &Cdz COYHEMHO B0 &SEO , ( 11000 &8
Tagf sdzd o3 e OL ™ , 5 @B dz tcOmMsotste® [1s (I1Mi tj Oc] dalsr ftosdL o



«Mpobrnemu Ta NEPCNeKTUBUN PO3BUTKY HAyKM Ha NoYaTKy TPEeTbOro TUCAYONITTA y KpaiHax €sponu Ta Asii» 7

fesosHddd o MmsoslejlkMsadd Mt MdjHks " d&0Y Y @@&Ddg, ©BH dd d
(5 ydedztsdv)l; M931BHYU (40 ydCadzse). 2w tftejHjdzjdedY L dzOy, dzd
B IssH OdzOdzd L O.

[ ilsd Sydvw tjLkzd IsOlsse 1 At 1§ & s €Hsdeds@ fiip'te | d3 OIS 5 H sify € ds jedz W s tc
2% OcOttsL dzsd3 ¢ j dzjBE.s [BUziWdglt)] disdzj € k& dzv tc dats 2 ZOMMmr fjf cOcd
dMf sdz! Lo Odzdi 3 118 ®BOwLE jtese disdzi § zdzw to dztRAler BYChp DR ladde) 1 Ote
Thermo Sci enti fic). tdLizd IsOIsT Ldzj ClstesW-iBstey £ B dasficz® dzdj L2d tefg
QUANTUM &sHj dz 1106douBriatPER ( Vi ber

tdLkd IsOIsr d jsBfky Hj dd

1 5MCtd Sk dOdetdj ©OMfeshstodsy dd & &sSkEMokd, -dMfts
HdOcdsMmlsdSj WdlktsyfObte,jdder @ ctedesoe, Wodwslsmw ¢jdf ¢HBGKC
ris (fwiyHd ofmict, odizlste]j dzdzad2 IsBPoiyg wzdes d iglf j BMI el HEBMJ oo
flsj dydOd dor 7 Bdh jdgj 2 B dzd o' BsEdEE AT, (O YOOGS OC § dats daE §
1 Oz %O (teflU). | &Ohj2 ©OBGl] dOdetdjj f(tdctHd & H
fsfdj e Olsj tzis dzfp figdzd 7 o Grtc Ozl € to d B dEd g EsH € BOd) BEmI2emses (| TS1

OB YD ubickClkzter tddcthbOEKskEod ndnf sd L o Odedz” & H d
HilsjSydd bty n fOscejddy o CtodBSH .

1 OO f©02d  J[BJ jCI(] 44 580 {GMd) He Ols ) & dzs ]
baram 5. araminis s GGATGTTGAGTGTTGCTGTACC
9 9 TTGGGTTTTAGGAGTCTCTTATTAAC
Proc o recondita TS AGATCATTGTGATTAAGTATACGTAAT
: GTATGGTTCTTTAGAAGTCTCTTTC
Ptr P. tritici-repentis ITS CTGGACAAGAGCGCAAATAATG
' P CCGCCAATTGGACCTTATTC
v OB dzd ylOj 12§ ug dz@ f tsH tsedzei@sdadz” -
1 qH [stln (¢BHGens | shdzj Hise Olsj @8 dgsfls! , 5
Bank)
Puccinia graminis ITS1-1TS2 (BHQ1) -AAAGGTGCAAGA(FAMAT)GCGTTCAAAGATTCGAT
9 (AF468044.1)
Puccinia recondita ITS1-1TS2 (BHQ1)-TCGAATCTTTGA(FAMdT)ACGCACATTGCGC
(EU014045.1)
ITS1-ITS2

Pyrenophora tritici-repentis (BHQ1) - GCTTGGTGT(FAMAT)GGGCGTCTTGTCTCTCTCCC

(AM887495.1)

Its eofjn MdzEyOws L dOyjdedj W hkkstejmyjdydd | C LtsdHO ft
Wz sted Myd deyd d, ylsts ECOL" 90jl dO slsfizlsMmise dJ ddzedBdtetsa O
10Bdzs HOj i3] tBwOL o Odedd M JydW dyd MEtsets ftedsH iz HOSdAE 5 d3tg
MtcOo dzj dzgdt f) 9 OLdOdElsOBBd, o Ctcbtster n WtsteZEdtetso Odzedj S tsdzS toj Iso
SHdts?2 MmMftttsern Ckd skt P. gr amipreind ,i sf. sd&sbndi tCasdzd B4
dmMf sdz! L s Oded j 3 f tc it ©€ F@EPEdBPH i dr o I[sOBdzdyy 3.

v OB dzd ytOj Bk dz) O OBy W dSOydd r1s 9 tixdddd ctoj Odz' dztsc
[BtGOL jy Pgram Prec Ptr
P. graminis ( d3ts dzts-igp) € +(19.0) - -
P.recondita ( di3s dztsigP) € - +(18.7) -
P.tritici-repentis (d3ts dzts §3tf O - - +(18.3)
1 Otc O Y dadetsj tcOflsj ded J | +(25.0) +(22.7) -
1 Otc O Y dzdztsj teOMmlisj dad J | +(22.3) +(27.0) +(25.7)
1 OtcOy Y dedzgls ] tc Ofls j dad j | + (24.7) - + (26.0)
1 OtcOy Y dedzls ] tc Ofls j dzd j | +(25.1) +(28.5) +(28.2)
1 Otc Oy Y dzdztsj teOMmlisj dad J | +(24.2) - +(26.3)
10O Y el j dzdj "~ 6 +(23.9) +(27.3) -

] dzj Clster 7 SBEOLYOR daj s fd ¢ dzOd@ v lsssakizl Is & Jsdzdz st j &is dgls
sz tej dzlsdzr a3 ddze dB dtetso Odzdd M Jdydw duyud Métsets tsBILOL YyOo. v 0O¢
5COLOEO fjtejStc) AEizsY istj @By Ho f) dzdzr B o  H O] .

[ dlsi tOlskteO
1. Hodson D. Global cereal rust surveillance and monitoring / Hodson D., Hovmoller M. Abstracts of 4th
Regional yellow rust conference for CWANA, 2009. - P. 5.
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2. Pett B. Wheat diseases and pests observation for selection of resistant varieties in Tajikistan // Pett B.,
Muminjanov H., Morgunov A., Madaminov V., Rahmatov M., Sarkisova T. Agromeridian, Theoretical and
Applied Agricultural Research Journal. 1, 2005. 1 p. 83-87.

3. Pretorius Z.A. Detection of virulence to wheat stem rust resistance genes Sr31 in Puccinia graminis f. sp.
Tritici in Uganda // Pretorius Z.A., Singli R.P., Wagoire W.W., Payne T.S. Plant Disease. 84, 2000. i p. 203.

4.1 zORtslsdzd € 1. 1. dlilsjBdzj 9O% ) OoyddzO® dzO d J oBjl@d®jL yss@L GErshphde) of
wigtsots?2 fhjidedyr (J1RRIM) [/ 1d&Oatsldds 1.1. wvtjls: j ofmjf
sdJoe, TIfp 6-98.2

[ OdzdzOW tOB IO ftetso tsH d dzOM! ) tOfiE On GsMkzH OteMmise § dzdztsGts Gt C
fzedzd ¢ d s OR2F s O dze .2 I {s: - 2472/ 1Ad4 ¢c1 OLEBOBEISSO o' s
] s
1

0f
tsjififils 5 o dz0 -ip@Es j i a Hde HJOGdsMmiIsd < d +{ ¢ tsdfigfougiffétfo LLdiCoud
sztce (etsfm. -~ 0115ts01589)

i M
¢ M
Zdz
[ B lstets [ tsW dzts
(JHijMO, ULVELO’

toléweauvftwe svfPuvutr, V1JzZzrRUL11C, L{dellfréte?sr 11 ¢vr

t 'fq@, frpdtcfQ ta@ffny (s Brassica napus L. var. oleifera Metzg.) 8 sH dzatste' Yydz0 tsdz' 2 dz0 tetsfy
fz2milsvw dz' (Brassicaceae). {BLI" L dgw s wtgd 2 ' B g dgd 2
jtjyosils: Mw ° L OLOL, MS d ¢d 2tBet M’ 2dzj L &5 h ko Oda
"dedzj 2 ftedflkzfmlsde hPs tsmdzddd Brassica napus ftshdtedddmny L

L kjtedbtt' ® tshstesolk | SiswOflzO¢ § ©" d tdaf asfye j de'j fHis g tiffisssis '
O ded oL (wdzH" v, sdbO2), O oxj Lo HIsd BEZzo LOsjL jded?
"HUydl! k2 WOCk, it Ckd kO t'fOCO L dzO2 o' HwaE] d&z "
"HBBO hj LO ysldted Isdmwysd klsw Hts dO"' ' jtoed, tHADE fj t
ts. Dodoens & Cruydt Itsjim¢ [7, 8].

it O 99008l Hizy § fitemf j Clsdp dztiss z dgtl® & plalzts S dzdly Is f tsts
Ctdlf tsdzj dzls ' o ts) wizdedt ™S d BEY jisj todzgsodn. 1tetsHESId fjtejtetsBCd
Odzj LOoHWCd odCttedMmlsOdzazts’ OB OO’ 6F EOLL B dls &O foe ' Is
Hdz" LOHBoatdzj dedzv Y tslstcjBd mOtoytses’ cOdzkzL ', fpldasieg hold oHjdadjods
ydodn ttod ®dCisdg'ss Cdhmasiksd, kO ddL! Sdd od Missd ¢dzs ¢ 5L d dzts
fslstcjB &Oof OCd, odojHjd Mttelsd L § Hodhjddd od3 Missd vyd

MisydoOsls! bk dzOlkicOdgOd®Odl oo dc dav HS £ def ®z20t" ° , * dz02C ©Oh 5
BklsjtBtesHdEEEs &OMEZO, ®EOLcOwLdd o, KO2sdjL' o, ftdfwds, I
o BjlsOdkkzte' ' ©OfMmse,j ®KOMds sdCskdistel' Is! MW Hd™ w®OddsEzdf
ste' 5 BBEBHEOHEONssMso ks Is! o ®&OCHY OB’ , Cohdjlsdyds’ ,
otk ydes®  C kjCmddr das’ fsddhdse sl

10 HOdJdBd ! sHBoBd Ys' SO ' d fi' CecsmfsHOLh! C6° Gl

s’ &' &wOff Mz ME EZOHOEZO 264 Isdm. Co. Cd&3, "t MsOdsesdls! BddL
yd ds, sfMis Adzdz’ te 160" o d3d M smMsjte' ¢ 0" BB st i3 LB dzr hj
" dz ! CsetsMf sHOM! Cs8 Chkdz bktess O yv ks jdgeHisdinds de tsidgz] te ji .
L3 dgh j dedzw sy adad i f dzsh sO odtssBdedylsea O tOfiffk L O MksoOd
LHJMJodzj dzdzgv s dzOWIsd dzO Mo ' Istsednmn tod dz¢ On, ydtejLr #H MW BY
9adSstcdfMmistseo zo OdzO M Hdzf L pditic.tsB tzd 352 O 3§ ' O M, LictsMIsOdadz? 9 (¢
ZzOC sW OteB ts9 " 2, B sOzEtse " 2 dz' 2 SO ~Otytse ' 2 GOdzlzL v A HiSL 9
odtetsBdzdylso O ttOf Miz.
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{dikdsS 1. [ddzOds SO MlsOdzk i oddr §dsh, odssddylss
20052017 S ' o.

v Iss?2 yoOMm, we k2 me' s’ Mo stes & Is dzts o ° fslsizy dsmls’ Is

O Msets’ d'° (sdb02, wdH' ®h s Odz®H Otc” § QE )], tc Ouky " df' s ke dfyte
floso SHWIsH fanzJQu‘?dz' LORBHC], HdzZv o do jHJdzdzd MBtwls vl o8O diz'
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sOBdz. 1 ftedeojHjd' desdzjtcPank sSNCBlskl iddetssod yYOfilsdydz |
GjdO teflU, dMitsd Lso0dkd j fttd fosHeste] fO2dBjtse.

v OB d&dy0O 1. tdedfefmELls dzj slsdHtse 9 ' B tc Odgdz" rFusaiwdn gracfinegardeis W d €

F. culmorum d F. oxysporum.
] OO (LOJRMMdE) HE] & 2 | 1] d 5806 (GMdj HEo 0]
Fgc210F . CCCAACCCCGCCGACACT
FgceosR F.graminearum TEFY  GGTTTGTGGGAAGAGGGCAGA
FSIBOF = cumoram TEr4 _ CCCAACCCCGCCGATACA
FsI390R : GGTTTGTGGGAAGAGGGCAAG
FoxF . oxysporam £ 1| AGTACTCTCCTCGACAATGAGC
FoxR : TGAGTACTCTCCTCGACAATGAGC

dzv GCOYHBEB Y ObBE]dO B" dzd dL d&Z2O0yoOdz dzs ff sH 5B t6e Odz' f s H
slstsB tc OdzO dsddsedsEBidd’ dzOW . 1 02 Bjter YoHBdEOdd o Mtstlse jilsise d

-Hdzd d20 f e QAR Wetsth. . ;

-GC-MsMlsOe ftcO2Bjteses, BtejHjdvsMN 2 Tm (IjdkfjteOlkztckz { dz
406 0% (s lsddsDz%zs BHEd Istsds L dzOyJ dedso THsdayeias B st OBdigd L ¢ d d3

-Csdeyj oz S &PSISdHT dzj HBdzy de' B' Is! Cli3f dzy 3 dzls Otedzr ) O O3
fOter , LtsdgHEk, ddzd Htekzedds Mddelsjilsdui MEddz dez € dzj slsdH Od3, HEBO

-ifmMdzd Bl fteO2dBjtetso IstejBlzjlsmw M jydW dydsddipisr Q -CESsiz\pEoE
H s dzy dz BM Is! G B dzts ¢ d ydz [1s OdzOdzdL qolzj Bse s tsteg Odzd L BO,
St Odzd L i3S9 ;

- J &Z0s j dzt dzs, A isem o B HOMIsd 02 Bi-COdYjcg 82 " Q@BIsdm 30

-Hsf EMC O s H s eC@oderjydzdigj RAs dblzif 2 »  dejniasdtOdzj dzj dzls Otedzr = 3O

10 MdzjHEs M jd&g 1 1sOfj §tsHBdteOdzd M L tsdzH T Hdzw Wdzktstej yj d
s ts dz’ fMtetsets?2 M j yd¥W dudesfisd, Co¢ o MdzEyoj o2 dijtese,
Edzdo i temOdzr dz" | L isdeHr € € ©dgh jf sy diasde'Odg j By @Aslnls j 2 dzk € dzj tsis d
ttOBtslsr Br dzd f sHSBEOdaz R A1 shkizgr@jineagudd F. cuilmorum, SHddz HdWF. H ] Is ]
oxysporum ( fy d3. s OB dz. 2)

vOBdz. 2. dwlstckzClskztetz] H frizsdk | Migdeddsozs M sdz! L 59 Odzdz" = o O
1 s dzH ] sfdzj Hso Ols j dz detsfyls: 506V st jyd¥ dyded

FgcP(T) BHQ1-GGGCTCA(FAMAT)ACCCCGCCACTCGAG F. graminearum
F. culmorum

FoxP(T) (BHQ1)-TGACTTTGAGAAA(FAMJT)ACCCCGCCAGGTCTTG (p) | F. oxysporum

It eofMmjm MzEyOwas L dzOy4d dzd 4 Wz stej Myj dzyd d Liscls OW & detg eots !
Wk ste Myd deyd d, Yyksts EZSOLM90jls dzO© lsmizlsmiss d 4 dqazedBdtetsa O
OB iz HOJ i3] BBKOLBoOdedd MFJydWdud MEétsets JesHEZEIO 1 At a3
MtcOQodzj dzdt M o 0OtdOdzZsOdRd, o € Blststd tets WAL tedgjo Ofdsty d fif SRS dids). Is o
SHdzts 2 M stetse r n C b gmmméatmim, FFusariam iculnmarum, Fusarium oxysporum MM § tsd
Csdzdyj Mlse jdedets?2 1 At M dMitsdy LsoOdedj 53 fcO2 R tetso Hdzv t ef 10

l IsOBdz. 3 fHtedoejHJdz H O dzdeistydetsOipftftdidilod SRO Y dlfO dpdgtsso o tsL B zZH d
teOL dzd ydzr n 9o dHBe . ] mMCsBCOR ftcde jHjdg L 2Oy J ded W f BtecC ts¢
odzzlstej dzdzd 2 Cwdzlstetsdzr (f zOL BJHO, OBy dzd¥dydtekzj 3Ov (5 § tcd de
9r Wodzj dzdw dztsy desBIstef y Rz EZOMzce ) .

v OB dz. 3. 1 2Oy dzedw fstetsetsor n ydsdzse Hddzvw - gty d 59§ Grls izt
C s dzls tc tdgjah i F. graminearum; F. culm i F. culmorum; F. oxysp i F. oxysporum.
IBtGOL jy F. gram F. culm F. ox
F. graminearum +(19.0) - -
F.culmorum - +(18.7)




14 «Mpobnemu Ta NepcnekTMBI PO3BUTKY HAYKM Ha NoYaTKy TPETbOro TUCAYOMITTA Y KpaiHax €sponu Ta Asii»

F.sporotrichioides -
F.cerealis -
F.poae -
F.langsethiae -
F.avenaceum - - -
F.oxysporum - - +(26.3)
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[ OdzdzO"Y t©OBIO fteso tsH ddzOM! 9 CldddgglsGsme ts 6 15 ) A HJQiEChpliTpdj tadisdatOsdiz] W dz
feBdzd S d sOLDEMISOdE.201L 5 ts: - 2474 A4 ¢t OLEOBISCO or s
q

|
L ey Wsjjfifils s dzO tSfigsiatieel jj tetsios Hdzw HJ O desMisd S d WEkL OedtsL © L jtedzsor 7 €

dMC Ot 1 ORZBELO 1 j2htsa O, v Ol wdO 1
(stsMlsOdzO2, sOLO

f{JrsvfctvdfrovrYyresde rROLJLVIURSO Vo] vl v 1L 10
ARt U [RUCSRC v stuvl v 1L td1duvf1 L wsfuvd I Ltlr so) dmu
10 MjetHdwh ded 2 Hj dg 9 tdMfzedzd S jv o O BRMIs@deH T p Bls ds
fd dz MEBrtsL W2 Mise | dzdzts a3y ﬁ]ﬁ]@ﬁidsﬁm@ﬁmﬂs YOa dzwf sty Wde@iCddj Is d W jtdis =f2d
T dzOC s daj tddrfavt®] H defjry d Midipeds R d2 2] . v Stkf dzsets wSEOIBes MEts
9" wWodzj dzts f sylsdflz I4f Gsylrfrds,ls A slstste’ | 9 C dzs yJ dzg 9 [ i HEdOtWEHd 2
Clsls M dmtsS 1 setdtisdaddyj g v, sO¢ CO¢ dHjlb ®lCtrilsdj dtsar i O
Adlstclzdzdzdidzj Ielsif W o totsy H j dadets ] dzOtelzh j ded-j OB Ry deQds O h § e az] dzb (
BdsMddzls j L O .Bcyfpa gdOyoOdz dzd ¢ sd3 L OBtsdzj @ Oded v ydlstclzdzdzef dzj d3d
ftesdLotHdIs] dKrissKi mgmackets fMmj &3 dzaj &3 §f tsdz' L s Odzd ) 9 ¢ o MmlistcOdzd
slsjigray-Vi ewCr i sscross, ddpistdd ®@Gdefifdsqdz'gr IsOC ) j B L @B tetizf d B jadzy

B
vjdzvlsO, Btd dzF § vyYdokzdzdzddzi 3dj 2, fted )y HJ & ipls vl W
ftoswodvwelsmw HjftojmMimdy yj dlstcOdz! dets?2 dzj tco dats?2 Mdflsj 3", OO
fsor "Ojlsfyw Isj B jeOkte® d dOMlskzyf Ojls fmdj ls! .

1 todnj daj its dzdefifipf s dz' L tsgo" Chdifs(f d Is jHdDjdRdzs e s L OB tsdzj 8 Odzdw dzO B tsd
sdzs B Mistes wOMfesMisteOdzy jIsmw o sfkzdvydd d dOdsmdls L dazOyd

Kdlstelzdzdzd dzjedgcfizg sd yj mM< OwW Odzts 3O dzd Vv tsB zMmdztso dzj dedzOW dzL
BdEfdels j L O dBsyj o dds . lidze AS9 EuciEdsen Qdz odzOf jHfIsdH dzsd3
ftesdmMratsHdls LOBIMjdzdy ORI dmdslsr Arg 86, eofmdziumlsoady wd

JWdydls Otece d dedndftstdipld I dzO Iy dztsC 2y 203 9) tsBhkMmdase Mz dz 1€ Q digf-
ASS. RLo9jMisdets, udetshmdlas j ozg @ sleRllsSOydd ydlstelzdzdzd dzj s ™  dfpudtL
L dzHsdzz S dzj OLr Ava |1, d {1l {cdd@3E@ecREhRdgHf sdz' L z2j smw H &

RMMimdzj Hso OdzedvY HtesosHddzdMm! d2O@ 296 CcEtdzseo Of ShkftBCHEsEE
v{f] ¢croOdOBjCe d 284 ctdzscoOn OkddjStttd MEt2 (oEpHllsdif MEE
dmmdzj H 5o O dzdRozodEPOWHSs dzdztsc 5 Yy j dals@DPIlsgtglgr dezg @zd ¢ .

Il COyifmsej ®BOLjtedOdzO dhMmdj Hse Odzedw MY tdz! LsHFEED - HE 5@
Bjdzsdtsdzsats?2 d OkdzdjStsdz MEs?2 f StesH.

[18&iMsdetseo Odzdd Yy dotslsdz » dz0 desmdlsj dz Mise &1 Y 5 6 In dzdzd dzi 3

stsMis0o tj OCyddzdzs? Mmd3ji Md bASBWz ¢ O ikt tc Msda® alts] yg 4 dkO
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s OB dzq YO fls @ © € ty dsdigatigifiydzy O dsf dzd W d ShBSS] d ¢ j dzO

s s a3y tstzj dzls [Bi jd&g,
1 0 Faq Buffer KCL 5,0
g4 3 MNTP (25 , 30, )2 o3f 50
] 502 Bi(WBPM, 25) &3¢ [ 25
] 02 Bi(1OpNL, 25) i3S [ 2,5
Tag DNA Polymerase 5 U/ ¢ | 0,5
25 mMMgCl, 15
[ JdBddL dictso OdedzOVY 9 SH O 26,5
[ 1 s3OIstcd yoO 5,0
[Bhd2 B©BI jd 50,0

) Sfdzj Hso Olsj dz' deslsd w02 ) ese d ©OLEBjtE BYIJHO] B & §&
kOB d&dyj 2.

v OB dzd YMOBOSCIjtedMlsdC O w02k s, dMicd LsoOddd = o ©OB

. . = . oL j to
] 5 ded BB Y | sdzj Hise Ols j 68 G st O X & ljtsttSledé:J.ls R s 5 dzq
bASS- Avall Avall-F-5'-aggtgttcattgaggacatc -3' 198 5
Avall-R-5'-cgccgtgagacacatacttg-3'

l sdzd 3 e OL dzlz ey P K deif s dBBSS § te s o 5 HEQEZ O BT dzd W PCoCOHEels BGR System
ijtetschats@ltﬁg@ﬁ)@dt@p{tedg&osystemse.¢d31jdzq’ dk@udddzOdzd ) HJj ZOEkzttOYydd g
sjud dzdj 5 d3d dz. 10jd3 ftesosHddzd Mmiteds yqdease OBfddwdc o
10C0O0dzydo Odzd OB dzdW dSOyds MddelsjLsds fted 720w o Isjyjdedj 10

v OB dzd YOM&tsoadwY OB dzd WWpAS®OYydd ¢ j dzO
1 sdzd d3tsteW d L g viNdzsasd O©S ydd Au/ mj¢ vy dmdzts yd
[ J Z20lszte Oyd [y dg gddasjL
bASS- Avall 94,0/45 62,0/45 72,0/45 30

{JOSyds timbtedSydd (odzyj ddscts f(sHkzSk0 O®BYf dd¥% dSoyd
LOBBdzj o Odkdw vydtlkdddd dd¥ (BC) fwsesHddd M JnAveld L se
MOEOCIjtedMmisdS O % jtedj dlsO d ©OL &)t 1§ sdkyj dde &d Yjesh.Ssso

OB dZdYO 4. mOBPHbikEdAROJC BOL i3jtc’ fosHESkss tjMmlsedSydd

402l tjMist vj B j cOlskt tOLdBjter ftosHESISH
ddzS B O@Qdd, tej MistedCydd, §. d
Gg GWCC 37 bASS i Avall® ¥ (+/+)- 109 d 89 {f.dz
CCWGz G bASS i Avall® {(+/-)- 198, 109 d 89 {.dz
bASSiAvall’(-/-)-198 . da
1 0dzdudj BzlOddsdzsets Odzdzj dzv , slso jlsMise j dzdetsets L O ydlste
toj Mted S ydd Hdzv { dzgHtsdzlzC dzj OL * Avall. ] ClBsL deslsdzsd3 dztsts

©EOLEBJLO! 15 o &imlsj timsedSydd d dzO 1 dzj C lsftc IO W j. cits O dgds.j
Bsdzj L dzd, §sMSsSd Sk sSHdd Oddzj dz Wodzw jlsiw deStedsOdz dz’ o5, O +
COLEGjLO! kd 5 dstedOd d' 2 Yeoddjdls. 10 1 dj @l s sstegsung
HdzW st dBOdr dscts (10 9H df0 df sdefs B9 Hifzvdz. Bz s des des 6 5 O dzdzj dzv  (
Bl d7 R ydotlkdy 7 ©jfstdSkOLO dj ©OLGJLOjIS WwOcd)dls 1 s
ksd' (65 SHEO §edsmO (198 §.d& ) r1s.

tjLkd O tjMstedSydoddzsc s OdzOdzd L CF fpLdsadis lssdgr Bis cAsmirtaeh 1S ¢
Gsfdljd Mot ydbtkdddd) ddd §tjHnls0s dj d dz0 tdmlzdsj 1.
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109 bp
«— B89 bp

[ Mk daCdzjlC steb W B, G o OBBO -B jiz0 el HAISP dzd A {
[BL dZOUj A"sEOES jto 14D-flemH ST o) MlsedS ydd

I tjLbd Ok} i tts oizj A  dgjiges d uj ¢ 52 dHjdsd¥ dSoydd
LOBd o Oy bkilsOdse dzj dzs, Ut MmejHd dmmdjHkz] & & > dotld
fstesH deshdlsj dj2 cjdjlsdujmSs? OdsdOddd ydlsslkzddaddj Y d

ftoso sH d digtlzgzg] EPHMdzi HBaOafvdsd al ., o RdHdd [ 5], Nassiry d
Meyden et al. [ 8] o wvkttydd, G6HJ tdzd d&OB &z HOdd dkzdzj oz
Robinson et al. [9], @ & Z ¢ Padeeri et al. [10], JianbinLi et al. [ 1 1] , 9 sdk0Oj MmMseh ddd t

desmdlsj dzj 2 ydlstl ddzd dzj &3q d .

1 Ofplsswh jj difdzj Hse Odedj H SCOL Odzts, yYbt YO mlsytsks® kdisA] didg jd3
MtejHd dMmMijHkzj & 7 §sfezdyyd?2 OkddjStd MEs2 d §OLORMS 2
o] WHdeH zj Isfqw  MdMmlsj BOsdyj M¢d tBMdzj HSe Ols! fsetsdzse ! j Ctolzy
L dzd 3 dz2Oydd dzj lsOdz! dz" = Bk Oyd2, vyt ftwojHtsksotOkdls ttOMmf tetsmlis
EhjteB.

{ OBlsO of fsddzj 20 © ©OKRKCOR o Cls@alzls @G EY dd deg Is a0 dzdddm
tcOLoadIsdj dZOMmdzj Hiflse jdedz" = L OBtsdzi 90dzd?2 d ©OLWKCOBBICO ¢J dzj
ftosHESIsSd o desfls d fdzj 3 dedzs s Stokzf desets tscObtsets MCskO
ddz0dzhdetse Odzdw [ [1 PK -~ 0115f{s01596.
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