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Annomauusn. Ywoby maoxkukom uwu Towxenm eunosmu [ enemuka 6a YCUMIUKIAD
IKCNEpUMEHMan OUONIO2UACU UHCTMUMYMU Maxcpudba manooHuda 9SKuiean 0y200UHUHE Oup
Heuma HagNapuoda apnaHuHe capux NAKaHaIuK SUpPycu WmMamMMIApUHUHe MapKaIuiy 6a YiapHu
RONUMEPA3A 3AHIHCUD PeaKYUACU YCYIUOA AHUKIAUOAH ubopam

Kanum cysnap: apnanune capux nakaHaiuk 6upycu, NOJIUMepasa 3aHACUP peaxkyusicu,
wmamm
NAEHTUOUKALIUA U MOJIEKYJAPHASA IUATHOCTUKA ITAMMOB BUPYCA

KEJITON KAPJIMKOBOCTHU SIMEHUS

Annomayua. B Oannoii HayuHo-uccie0o8amenbckou pabome npugeoeHsvl C8e0eHuUsr O
PACNPOCMPAHEHHOCIU  WMAMMOE 6UPYCA JHCEeNMOU KAPAUKOBOCMU AUMEHS HA HECKONbKUX
copmax nueHuysl, NOCEAHHOU HA SKCNEePUMEHMANbHOM Yyuacmke unHcmumyma Ienemurku u
99KCNEepUMEeHmMAanbHou obuonoeuu pacmenuti Tawkenmckou obracmu, ux udeHmupurkayus
MemoooM NONUMEPAZHOU YENHOU PeaKyuu.

Kntouegvie cnoea: Bupyc o#CENMOU KaApAuKOBOCMU SAUMEHS, NOJIUMEPA3HAs UYEenHAs
DPeaxkyus, Wmamm

IDENTIFICATION AND MOLECULAR DIAGNOSTICS OF BARLEY
YELLOW DWARF VIRUS

Abstract. This research work provides information on the prevalence of the strains of
barley yellow dwarf virus on several wheat varieties planted on the experimental field of the
Institute of Genetics and Experimental Plant Biology in the Tashkent region, their identification
by the polymerase chain reaction method.
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KUPHII

Ep ro3una ramna YCuMIUTHHN KacayulaHTUpyBuH Bupyciap conn 100 man omran 6ymuo0,
EBpona mamnakarnapuaa ymapHuHr 40 ra sxuHu ujaeHTHdukanus kuiausrad. lymappan
V36ekucToRa APIAHHHT CapuK TAKaHATHK JIIOTEOBHPYCH, OYFIOWHMHI Hym-iyn Mo3amka
MOTHBUPYCH Ba apaHUHT CapHK WYI-iya mMo3amka pabmoBupyciapu anukianrad [['opGyHoBa
1966], [Kaguposa 2002].

V36exucron PecryOmukacH BHIOATIAP KECHMHAA Failia YCHMIMTHAA yYpaimguram
BUPYCIAPUHUHT TapKajaui napaxacu ypranwirad. [Koguposa.3.H.,Maxmynos.T.X, 2020].
Fanmna yecumnuruna yupaitnuran Apnanune capux naxanaiux eupycu (ACIIB). moteoBupyciap
rypyxura Kupuo, nespiau 6apua rajuia eTUIITHPYBYHM Mamiiakatiapaa tapkanrad. ACIIB chepuk
makiara sra O0ynmuO, numamerpu 25 HM ra TeHr. ACIIB HuUHr TO3ajaHraH mnpenapaTruiara
cenumenTanust kodpounentu 115-118 S, Bupnonm 28% HykiieuH kuciorta Ba 72% okcui,
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renomu Oup Xankamm PHK man nbopar. Uccenknmmk Tacupuaa nHakTHBaIus Hykracu 60°-75°C
HU TamKWI dSTaau. Bupuonmap ycummukiap diosMacuaa TYIUIaHaAW.YHHHT acocaH 5 Ta
mTamMMu aHukadran 6ymuo6,ymap PAV, MAV ,SGH, RMV Ba RPVnapaup., ACIIB-PAV mrammu
nesipini Oapya Xyaymuiapaa Tapkaaramnmrd andkiaanrad [Z.Kadirova, H.Makkouk,2004,
T.Maxmyaos 2021]. V3Gekucron xymyauna ACIIBHMHT INTaMMJIApH HHTPOLEILIION03A
MeMOpaHacuja HMMMYHOOJIOTHHT YCYIHMJa aHUKJIAHTaH OYnuO, XO03upru KyHAa MOoJuMepasa
samkup peakmuscu(I13P) ycynmuna ¢uronaroren BUpyClapHH AMATHOCTHKA KWJIMII 3aMOHABUMN
aHUK TAIIXUC KYHHII ycyalapujaH Oupu XucobnaHamu. Byryuru xymma Yi6exucronpa 6up
KaTop BUpYyCIap, KyMJIaJaH KapTOIIKaHUHT X BUPYCH, OJIXYpH uYedaru BHpYCH, Oela mMo3amka
BUpycu KkaOu Bupyciaapau [I3P ycynmu €pmammma MoONEKyslssp JUMArHOCTHKA, BHPYC
HMITAMMJIQPUHUHT MOJIEKYJISIPp UACHTU(DKAIMACH aMaira OMIMPUITaH XaMJa BUPYCHUHT YCUMITHK
aiipum (pusmonoruk Xycycusitnapura tabcupu ypranwirad [Fayziyev, 2020, Husanov, 2020].

Ymly wiMuil TaAKMKOT MIIMHMHI MAakcajau, TOLIKEHT BHJIOATH HUKJIMM IIapOUTHA
TapKalraH apHmaHWHT CapUK I[MaKaHAIWK BHPYCH INTAMMJIAPUHUHT HICHTH()UKAIUACH Ba
MOJIEKYJISIp JMAarHOCTUKACHHU TIOJMMEpa3a 3aHKUp peakUusACcH YCyJauJa amaira OUIMpPHUII
XucoOJIaHau.

TAAKUKOT MATEPUAJIUVIAPU BA METOAOJIOTUACHU

Tankukor oObekTu cudaruna ['eHeTHka Ba YCHUMIUKIAP AKCIEPUMEHTaNT OHOJOTUSICU
WHCTYTUHUHT Taxpuba nananmapuja ycrupuinaétraH OyFIoil HaB Ba TU3Malapuaa WIMHN
TAIKUKOT MIIJIAPH OJTUO OOPHIIIH.

ByrnoiiHMHT Maxaiuiuii Ba XOpWXKHUIl HaBiapu raia mupanapu Epaamuna ACIIB OGunan
KaCAIUIAaHTUPWIAW Ba u3oisTopiapaa ycrupuinaun. ACIIB Ounman KacamaHraHn OyFaou
YCUMIIMKIAPUIAH KACAIUIAK aJOMaTIapura Kapab HaMyHamap Hurdin. YCHMIMK HaMyHaIapu
Tabuunit XonaTuHU cakyad Typui yuyH -20°C xapopatia My3/1aTruyia CakIaH/Iu.

Veummuxk mamynanapungan ACIB PHK “Invitrogen™ PureLink™ RNA Mini Kit Thermo
Fisher USA” peaktuBnap Tymiamu €paaMuaa axpatud onuHAW. Teckapu TpaHCKPHUIIUSL
peakuuscu yuyH “OT-1" peakrtusnap Ttymiamu(Cunton, Poccus), [I3P yrtkasum yuyH
“PLATINUM HS PCR 2X MM 200 RXNS PCR” peaktuBnap tymiamu, Xxamaa ACIIB Ba yHUHT
mrammiiapu yayH (Cunron, Poccust) npalimepnapaan ¢oiananiiim.

Tankukotnapna kacamnanran Oyrnolt yeummmrugan ACIHB PHK  axparum, Teckapu
Tpanckpunuus Ba [I3P jxapa€unapu peakTuBIap TYIUIaMiaapy UIIa0 YMKapyBUMHHUHT TaBCUACU
acocuaa oiaub Gopuiau.

TAAKUKO/J HATU/XAJIAPH

WuctutyT Taxpuba nananapuaa eTumitupuiaérran ramia yeumnnkapunad ACIIBunu
aXpaTull Ba ypranui Makcaauaa oyrnoitHuHr Kaiipokrom, Ok mapBapun, [laxnason, bapom,
Nnrop, Mopokko, ['poM HaBnapu ypyfiapu TyiTyBakjapra 3KWIJIA Ba KacaJUIMK alOMAaTiIapy
puBoxsanran ACIIB ra Ttabumii uHdpexunon Oynran, ACIIBra xoc kacaJulMk ajmoMariapu
MaBKyJl Kydar3opjapra amnpeib OMHAa KOWIAIITHPUIAA Ba MaNCAJTapHHUHT YCUIIM, KaCaJUIMK
ajloMaTyIapy PHUBOXKJIAHHMIIK XaMmja yhapjJa YCUMIMK OuTiapu(liupaiapd) MHUIpaluscH Ba
Kynaluimu Ky3atud Oopuiiu.

Byrnolinunr Oapua HaBnapuaa yeumiauk Outinapu (mupanap) (1-pacm,D) Ba my Ounan OGupra
ACIIBura X0oc KacaJlTUK aJJOMaTJIApUHUHT PUBOXKJIAHUIIYN Ky3aTHJIAH, STbHU YCUMIUKHUHT Oapr
YUUJIaH CapFaliMIIM, CYHT YCUMIIMK CapFalMInM, YCUIIIaH OpTaa KOJMUO MaKaHWINTH Ba KypuoO
Komumn Xojarnapu kysatuwinau (1-pacm,A,C,D). Taxpuba ycumnmmkiapuMmu3ga KaTTa Faia
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mmpacu -Sitobeon avenae F., uepemyxa mmpacu- Rhopalosiphum padi,onauii ranna mupacu -
Schizaphis graminum pusosxmanmu. Ilupa Typu Y3PDA 30010rHsS MHCTUTYTH KHYMK HIMHiL

1-pacm ACIIB HuUHT OyF10# YCUMIMKIAPUAATH KacalJIMK aJIOMaTJIapu
A, C,® -ACIIB 6uaan kaca/ulaHran Oyraoi ycumimkiaapu, B, E- corsiiom yeumiankaap,
J-rasuta mmmpanapu 1-Rhopalosiphum padi 2- Schizaphis graminum

TupanapHUHT BUpOGOPOIUTHHN aHUKJIAII MaKCaAnu/ia U30JIALUs XOHaIapuaa OyF JIOWHUHT
Kaiipokrom Ba bapiom HaBnapuHu rynTyBakiapaa YCTUpuino, 5-6 cMiIu MaiicasapHUHT Xap
Oupura StajaH mupanap yrkazwid. Yinapnaa xam ACITBra xoc Oenrunap Ky3aTwiau (2-pacMm).

2-pacm. Fanna mmpanapu épaamuna ACIIB wkTupwiIran Oyrnoii maiicanapu
Kacamnmuk anmomatinapu aHuk KypuHran Oyraou yeumiuk 6apriapuga ACIIBunu nzonstiapuau
aHMKJIall MaKcaua MmojmMepasa 3aHKUp peakiusicy onb Oopuiau.
VeuMINK HaMyHamapu XOBOHYAra COJMHHO, CYIOK a30T &pAaMuaa TFOMOTICHM3aIlis
kwmHad. ['omoren maccaman 200 mr 1,5 mur xaxmaaru snmeHaopd npodupkacura conusam, 1
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M Ju3uc Oydep Ba MEpKanTadTaHOI COJIMHUO BOPTEKCIIAHIM. XOHA Xapoparujaa 3 JaKuKa
uHKyOarus KwiHad. 2600 aiin./mak Te3nukaa 5 gakuka neHtpudyrananau. llearpudyramanran
MpoOUMPKAHMHT CylepHATaHTHU OolKa mpooupkanapra conuaau. [Ipodupkanapra 1:1,5 Hucbarna
96% nu 3Tanon conuHnd Boprekcaanau. 700 pl spuTMa criMH-KOJOHKAra COMHHIU(IMIEHI0Pd
npobupka Omnan) comuuau Ba 12000 aiin./nak Te3nukaa 15 cexynn neHTpudyrananim.

700 pl roByBum Oydep Nel cnuu-komonkara commamu. Llentpudyraga 12000 aiin/mak
Te3NMuKaa 15 cexk meHTpudyraianau, CYHT CIIMH-KOJIOHKAIap SHTH mpoOupkara onuuan. Keitna
500 pl roByBum Oydep No2 cnmH-konmonkara conmuaau Ba 12000 aitn/mak tesnukna 15 cekyHn
nerrpudyranangu. [Ipodupkanu 12000 aiin/mak tesnmukaa 15 cekyna neHTpudyra KUIHHIH.
CIIMH-KOJIOHKAJIAp SHTU MPOOMpKara COJIMHAN Ba COPOSHT MeMOpaHa ycTUTa MapKa3uidi KUCMUTa
100 pl Rnase-Free water comuumnO, XOHa Xapopatuaa 2 jJakuka wHKyOarms KuimauO, 12000
aitn.\ te3.na 2 makuka neHtpudyrananaud Ba smronus Kwimarad PHK snmenopd mpobuprara
onmuHM Ba - 20°C xapopaT My3IaTruyaa CakJIaHIx.

1-xanBaa ACIIB mraMmm/JapuHUHT npaiiMepiapu

Shu-F TACGGTAAGTGCCCAACTCC
Yan-R TGTTGAGGAGTCTACCTATTTG
S2a-F TCACCTTCGGGCCGTCTCTATCAG
S2b-F TCACCTTCGGGGCGTCTCTTTCTG

Axpatub omunran ACIIB PHK rteckapu tpanckpunims, k/[HK cunresnna yHusepcan
Yan-R mnpaiimepu Qoiimananungu Ba I13P MiniAmp™Plus Thermal Cycler (Applied
BioSystems, USA) ammmdukaropuma amanra omupuaaa.. [Carolyn M. Malmstrom, Ruijie
Shu, 2004]

ACIIB nuar ORF-3 reHHHUHT TeCKapy TPAHCKPUIISTHU amalra OMIMPUIN YIyH KyHugaru
TapkuOMi Kucwmiap wumatTuiagun: Teckapu TpaHckpunuus kJIHK omum  yuyn “OT-17
peakTHBIap TYIUIaMH KypcaTMacu acocuja apajamma (master mix) Tail€pnanu® onuHau Oy
WKKW OOCKMY/Ia amalira OMIUPHUIIIN.

1-6ockua: RNK-5 ul, ddH20-2 ul, Yan-R npaiimep - 2 pl mukpornpodupkara coud, 70
°C 2 pak. ammudukaropra kKyhuwinud. KelmH aMrmmdukaTopfaH HamyHajgap OJUHUO MY3
yCTUTa KYyWHIIIH.

2-60ckuy: 2x TI3P 6yddep -8 ul, ANTP-2 ul, MMLV-RT-1 pl, apanamma (master mix)

Taiiéprnanan, Ba | G0CKUY apananmara Kymuian
Teckapu TpaHCKPHUIIUA TepMONMKIHK nactypu. 37°C - 60 makuka, 70°C - 10 makwkama 1
[IUKJIJIa JAaBOM DTAJIU.
Cunre3 xkuiuHrad k/I{HKau I13P kyitnm yduyn kylupgaru tapkuOuil apanamma (master mix)
taiiépnanau: PLATINUM HS PCR 2X Master Mix (Invitrogen, USA) tynnamuaan Platinum
Master Mix-12,5ul1, ddH,O- 4,5u1, Yan-R- pl, S’hu-F- pl, S2a-F- pl1, S2b-F- p1, cDNK-4pl.
[13P TepMONMKIHK JacTypu: Oonuranrud aeHatyparus - 94°C 10 makuka 1 ukiT; AeHATYpaTIUs
94°C 10 cexyna, omxur - 55°C 30 cexynn Ba anonranus 72°C 1 gakuka 35 nuKIga TakpopilaHaH;
SKyHUH d5moHTanus - 72°C 10 makuka 1aBOM 3TIH.

[13P maxcynotnapu ananusu snektpodope3 Epanamuna 10x tpuc-6opar-EJTA OGydepuma
(TBE, Thermo Scientific) taiépmanran 2% arapo3a renuga, STHUAXYMOpOMHI OwuiaH
anukmanad. 10 mMxn HamyHara 3 Mk Oy€k (6x DNA loading dye, Fermentas) Ba araposa
yyKypuyacura HamyHa OwiaH Oupramukma commHad. Mapkepnap cudatuna JJHKauHT Mabiym
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ymaamparn  100bp DNA  Lader (Invitrogen, USA) Mosekyaagapy — apajianiMacHiaH
doiganannnau. Inexrpodope3 100B na 60 makwka maBomuga ropuszoHTan sekrpodope3 CE-
2(XenukoHn, Poccus) épnamuga amanra OMAPUIIIN.

a-BYDV-PAV

c-BYDV-RPV
b—BYD'\’ RPV/ :

d-BYDV-RPV
500 bp

3-pacm. ACIIB mrraminapununr II3P raxianiam.

I'en tpancmumromunarop Keant-C (Xenukon, Poccust) na onunras snextpodoperpamMmma
HaTikacura kypa Oyrmoitnuar Kaiipokrom waBuma ACIIB-PAV mramura xoc 600 bp
aMIUTMKOH Ba YyHJaH Tamkapu ymoOy HaBHuaa ACIIB-RPV mramura xoc 372 bp amminkon
Oopnuru anukinaHad. MkkuHun Ba yunHuu HamyHanapaa ACIIB anuxianmagu. Typrunum
HamyHa MOpPOKKO HaBHJia Ba ONTHHYHM HamyHa bapmom HaBuga ACIIB-RPV mramura xoc 372
bp amruirkoH OOpIMTH aHUKIIAHTH.

XVJIOCA: ynnait ko, Tomkent Bunosta Kubpait Tymann [ypmon UucTHTYT Taxpubda
Jlanacura 3KWiral OyFIoWHUHT Tabuuit uHpekunon ¢onuna ACIIB Ba yHUHT TallyBUMJIapu-
yeumnuk Outinapu OyFaod Maiicamapura YTKa3wiaM Ba ynapia kymadtupungu. Kacammmk
aloMariapy YpraHwigy Ba HaMyHamap iuruimd. Murumnran samysamappan ACITB PHK cu
axparunad. Axpatub omunran ACIIB PHK cu OT-II3P ycymuna Ypranwnnu. Tagkukon
Hatmxkacuga Oyrnoit HaBnapu ACIIB-PAV Ba ACIIB-RPV mrammnapu OuiiaH 3apapiaHTaHIATH
anukanrad. byrnoitnunr Kaiipokrom HaBu ACI/Buunr PAV Ba RPV mrammanpu Owian Ba
Mopoxkko, bapaom naBnapu 3ca ACII/Baunr RPV mTammu Omitan KacaaHTaHIUTH aHUKJIaHIH.

MYXOKAMA:

TaaKUKOTUMH3 HATHXallaph OJITUHTH KYTUIad TaaKUKOTIapAa KYpCaTWITaH aplaHuHT CapHhK
nakaHanuk 4CIIB-PAV Ba ACIIB-RPV mramnapu OyFA0HHUHT KaCAJUIMHTUPYBYU PEAOMUHAHT
mraMMiaap Jkamnurura Moc  kemaau. ACIIB-PAV  DponnuHr Oapya MUHTakKajlapuia
CeTUIITHUPWIAJIUTaH JI0H JKuHiapuga BYDV BupycnapHuUHr acocuid CEpOTUNH HSKAHJIUTH
anukimanau (Rastgou Ba Oomk., 2004b). bynman Ttamkapu 2013 #mnman 2015 #iunraua
Munnecota Ba XKanyoOuii JlakoTta Tymianran 463 Ta HamyHajgapaaH, TaxmuHaH 50%-ma (N =
222) ACIIB Bupyc MaBXYMIUTH aHUKIAHIA. Bupyc OwiaH 3apapiiaHraH HaMyHaJTapHHHT
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akcapusatuaa (n = 146) apnanunr capuk makananuk PAV mramu anukiaanrad (Anil Adhikari
Ba 001K, 2020).

Ymby tankukotna kymwtanwiran OT-II3P  Taxmumm V36ekucronna oyrnovina ACIIB
WHQEKIUSICHHA MOJICKYJISIP JUAarHOCTUKA KWIHIIA (GoWgain SKaHIUTHHE ucOoTnaau. Bupyc

XWIMa-XWUIMTHHA TYHIIYHUII OW3ra TEeTrHIUIM OYyrIoi BHUpYCIapH Kaplid Kypall dopalapH

unuiad yukumra épuam Oepaam, NIy KymilagaH mpenaparijapHy UIUad YUKUII Ba BHpyclapra

YU AAMIINIHUK 6YFﬂ0ﬁ TCHOTUINIAPHHU CCJICKIMA KWJIMII Ba KUIJIOK XYy’KallUurura TaI[GI/IK KHJIUIIT

MYXUM XHCOOJIaHAIH.

10.
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