= bl

i)

© National Library of Armenia



OBIIAS XAPAKTEPHCTUKA PABOTBI

AKTYaJIbHOCTD HCC/IeJOBAHNA
Haubonee pacnpocTpaHeHHbIMH BO30yauTensaMH OGonesHel pacTeHMH SBISIOTCA

rpubel. M3 100.000 onmucanusix BunoB rpubos oxono 10.000 sBastoTcs naToreHamu
pacrennii. 'pu6 Macrophomina phaseolina (Tassi) Goid. u3Becren kak narorex Gosnee 500
BHUIOB pacTeHuit u3 okono 100 ceMeiicTB OAHONONBHBIX U ABYNONBHBIX. YTONBHAS THUIIb,
BbI3bIBaEMast OTMCYCHHBIM TPUOHBIM NAapa3sHTOM, ORHO M3 HauGosee BPENOHOCHBIX
3aboneBanuil pAna JKOHOMMYECKM BAXHBIX DPACTEHKH - MHOTMX 3€pHOBBIX, 0060BbLIX,
MACIHUHBIX KYNLTYP, HEKOTOPHIX OBOMIEH H (pyKTOB, M NPUBONALICE K 3HAYMTCALHHIM
norepsm ypoxas Bo Bcem mupe (Dhingra, Sinclair, 1978; Wyllie, 1989).

Marorenusiit rpué M. phaseolina gﬁwmo NOpaXaeT NPOBOAAILYIO CHCTEMY KODHEH
u 6a3anbHbIX Y3/10B, TEM CaMBIM nmnMyn TPAHCIOPTY MUTATEALHBIX BELIECTB H BObI B
BEpXHME 4acTH pacteHus. ['pub nopakaer pacTeHHe BO BCEX CTaausx pasBuTHs. Bonesub
BBI3bIBAET aHaMop(Has Qopma rpuba, NpUHAMIEKALAS K MOHOTHITHOMY POAY, ¥ MMEIOLIAs
WHpOKHH CHIEKTP PacTeHmii-xo3ses. B nocieanue romsi, CrieunancTs! pmmux.c'rpan
HIEHTHQUUHPOBAH wionsTel M. phaséolina, YUMTHIBaS rEHETHUECKOe pa3HooOpasue u
MOp(ONOTO-KYNbTYpaIbHbIE 0COOEHHOCTH rpuba, BBIPAIEHHOr0 Ha 00OralCHHOH
XJI0paToM cpefie U Ha cpezie 6e3 xnopara (Dube, 2000; Jana et al., 2003).

BaxneHmuM 3a60eBaHUEM, HAHOCAIMM CYIIECTBEHHbIH ymeps Macid4HbIM
pacteHusam B MpaHe, sBisercs yronbHas THWIb, Bbi3bIBaeMmas rpuboM M. phaseolina.
HecmoTps Ha BpPEeROHOCHOCTh JaHHOH OONE3HH, M3y4YEHHME YrONbHOW THHIH B CEBEPHOM
Wpane He npoBoauiocs. B cBsM ¢ 9TMM, 0coGoe 3HaueHHe NpHOGPETAIOT BOMPOCHI,

CBA3QHHBIE C HCCIEJIOBAaHHEM pPACIPOCTPAHEHHOCTH M GHOJNOrMYECcKMX O0COGEHHOCTEH

JTaHHOTO Bosﬁynumnh. H3yueHue reHOTHIMYECKOro pa3HooOpasus, XJI0paTHbIX (PEHOTUNOB

W NaTOreHHOW H3MeHuuBoctTH rpuba M. phaseolina, ¢ MCHIONB30BAHHEM MONEKYISPHBIX
MOJXOJ0B, OTKPBIBAIOT NEPCHEKTUBBL. OTOOPa YCTOWYMBBIX K YrOJNIbHOM FHHIM PacTeHHH W

KOHTpOJs Gonesnu B cenbckoM xo3siicTse Hpana.




L[c.nb ¥ 33124 M MCCIeJOBAHMS

C uen»io ACCICHOBAHHS TIEHOTHIHYECKOrO pasHooGpazus m30maTOB rpuba M.
phaseolina, BBIIENEHHBIX C pPa3NAYHBIX Cy0CTpaToB, pacnpoCTpaHEeHHbIX B HEKOTOPBIX
pernoHax Mpana, Hamu GbINK MOCTABNEHB! CliEAYIOUIME 320K

L. Boutennts u npentuditaposars wrammsl M. phaseolina ¢ MOPXEHHBIX BH/IOB
pacTeHui;

2. oXapakTepu3oBaTh TKaHEBbIE KynbTypbl M. phaseolina, Bwulpenenupie w3
HECKOJIbKUX obnacTeil LEHTPanbHOM M BOCTOYHOM wacTeit NpOBMHIMK Masannapasx,
YUHATBIBAS UX XJIOPaTHbIH (enoTum;

3. OUEHUTH NATOreHHOCTH PasHBIX ¥30IATOB M. phaseolina, BHIZENEHHBIX C COH,
NONCONHEUHHKA M KYHXKYTa, IPOM3PACTAIOWMX HA TEPPHTOPHH ceBepHoro Upana;

4. ONpeNeNMTh TEHETHYECKOE . PAa3HOOOpasme H30MATOB HCCNEAYEMOr0 BHAA B
ceepHoM Hpane, ¢ HCTONB30BAaHKEM MONEKYNAPHBIX METOAOB;

5. ompenenuTh BO3NEHCTBHE CeBOOGOPOTAa HA TeHETHUECKOe pasHoobpasue M.

phaseolina B ceseprom Upane.

Haytman HOBH3HA M NPAKTHYECKANA 3HAYHMOCTD PE3YALTATOB HCCAEAOBAHUS

Hcenenosaunst  renotnnuueckoro  pasnooGpasus, XJIOparHblX  (DEHOTHNOB W
NATOrCHHOW W3MEHYMBOCTH M3014TOB M. phaseolina B cesepHoM Hpane nposeneHs!
BrepBbie. B HauleM nccnenopanny, npu BIpalMBaHuy H30/STOB HA MHHAMATLHOI cpene,
conepxaieit 120 MM xnopara Kanus ycTaHOBJEHB! 3 PasiMYHbIX THIA pocTa (myHmucThIi,
OTPaHHYEHHBIH H IyCTOH). Y rpuGoB, H30IMPOBAHHBIX C COM M MOACONHEYHHKA BbIABICHbI
MyWMCThIH ¥ OrPAaHUYCHHBIH THMNbI POCTA, a y IpHGOB, BBIAENEHHBIX C KYHXyTa —
OyWHUCTIA W rycrol. BhIsBAEHO, YTO GOMBUIMHCTBO M30MATOB € MOACONHEUHMKA M COM
4YBCTBUTEILHBI K XTODATY.

OxapaKkTepusupoBaHbl MHKPOCKIEpOLMH M. phaseolina. TloxTsepxneno, 4To
MHKDOCKIICPOUHH B CO€, KYHXYTE€ H IOICOJHCYHUKE ABNAIOTCS €MHCTBEHHBIMH
PEMPORYKTUBHBLIMA  IPONIAryNamMH, (OPMHUPYIOIIMMHCS MyTeM CKOIUIEHHA TH(aIBHBIX
KieToK. B HameM uccnenoBaHnn HaGMOZANOCh CAMAHME BErETATHUBHBIX KJIETOK, 4YTO
BEPOATHO, ABNANOCH MAPACEKCYanbHON pexoMOuHanmeil. CoeNMHEHHE MUKDOCKIEPOLMH

00BACHAET MOJMTEHHYIO PHPOJLY MUKPOCKIEPOLIHIA.
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Hu oM M3 HcCnelyeMBIX IITAaMMOB HE IPOABUIT IATON€HHOCTh Ha KYKypy3e, TOTAa
KaK BCE INTaMMbl BbI3BAIH NATOJOFMYECKHH MPOLECC Y PaCTeHHil MOJCONHEYHHKA M COH.
HauGonee arpeccuBHbiE M301AThI rpuba, BBIACAEHBl HAMM C MOPAXCHHBIX PacTEHUH COH,
NpOM3pacTaloilieii B ceBepHoil yacT MasaHJapaHCKOi MPOBUHUMH. YCTAHOBJIEHO TaKXe,
9TO YyBCTBMTENBHOCTh K XJopaTy (NyWHCTBIH pocT) y M. phaseolina wmeer HEkoTOpoe
OTHOLIEHHE K OCTPOMY MpPOSABJICHUIO GOJIE3HN Y COH U MOJCONTHEYHUKA.

BriepBhie B ceBepHOM paHe MCCIIEI0BaHO I'EHETHYECKOE PasHOOOpasHe M30JISTOB
nccnenyemoro rpu6a. Ilpu ucnons3oBanuu RAPD mapkepoB oGHapyxeHa reHeTHdecKas
u3MeH4MBOCTh 70 mrTamMmoB M. phaseolina, BbIAENEHHBIX ¢ OONBHBIX PaCTEHMH,
NPOM3PACTAIOMIMX B CeBepHbIX perHoHax Hpana. HauGonee auBepreHTHBIE H30JATHI
OGHapyXeHbl B TeX 00NacTsAX, i BhIpAIMBANACh JNHIUb OAHA KynbTypa. M301aThl xe,
BbISIBJICHHBIC H3 oGnacreﬁ, rae npov3BOAHNCH CCBOOGOPOT, ObIK MeHee JAUBEPIreHTHBLIMHU,
nposBss GOMNBIIOE CXOACTBO.

HMccnenosanyue nokasano NpaBOMEPHOCTb HCHONb30BaHMsA MapkepoB RAPD s
OOHApyKEHHA TEHETHYECKOH CBA3M M BbIABICHHA DPa3HOBMAHOCTEH BHYTPH M MEXIY
nonynsauuaMu M. phaseolina, n301MpoBaHHbIMH C Pa3HbIX PACTEHUI-X035€B.

Honyl{emme B paﬁo*re JaHHBIE 110 MATON€HHOCTH M MeHETUYECKON HM3MEHYHMBOCTHU
u30nATOB M. phaseolina MOTYT CIY)XUTh OCHOBOW Ui 0TOOpa YCTOWYMBBIX K YrOJbHOM
THUJIM PaCTEHHH.

Pesynbratel MccnenoBaHuit MOryT OBITh HCIONB30BAHBI B CENBCKOM XO3s#CTBE
Hpana. Cuuraem uenecooOpasHbIM pEeKOMEHIOBATh MPOBEJEHHE CEBOOGOPOTOB, € UEJBIO
OrpaHH4YCHUSA 3a0oneBauns yFOHBHOﬁ THUIIBIO, TIOCKOJIBKY M30JISIThI, BBIJICJICHHBIC M3

obnacreii, re NpOBOAMIICA CEBOOOOPOT OblIM MEHEE AMBEPTEHTHBIMM.

Anpo6anus paéorsi
Pesynpratel MccnenoBaHus HOKIAgsIBATMCL M obcyxmanucs Ha: XV KoHrpecce

esponeiickux muxonoros (Cankr-ITerepbypr, 2007); MexayHapoaHo# koH(EpeHLHH 10
aKkTyanpHeIM mpoOnemam Gortanukun B Apmenun (Epesan, 2008); Bropom koHrpecce
POCCHICKMX MHKOJIOrOB (M(;cxna, 2008); Ba HayuHbBIX cemuHapax kadeapsl GOTAHHKM
6uonoruyeckoro dakynprera Epeanckoro rocyaapcrsenHoro ynusepceurera (2008, 2009).

JucceprauvonHas paGoTa BBIMONHANACE Ha Kadeape Goranuku —(QakynsreTa

6uonorun EpeBaHckoro rocygapcTBeHHOro yHuBepcuteTa M B HayuHom uentpe
J



MCCIeAOBAHHH CENbCKOXO3AHCTBEHHBIX M NPUPONHBIX PECYPCOB npoBuHIMM Masanjapan

(r. Capu, Upan).

Hy6ankauun pe3yabTaTos uccaenoanuii

To Teme miccepraumu ony6nukosano 8 Hay4HbIX paboT.

CrpykTypa u 06beM paGoTs

PaGota manucaHa Ha aHrImiickoM s3BIKe. Hucceprauus manoxesa ma 102
CTpaHHUaX, COCTOMT M3 BBEJCHWS, TPEX IVIAB - JIMTEPATYPHOrO 0030pa, MarepuanoB u
METO/IOB MCCIICNOBARKS, PE3YNBTATOB U OOCY)KACHUS, BBIBONOB, CIUCKA MCIONb30OBAHHOM
JMTepartypel, BKmodaomero 182 nammenosanus. Pa6ota conepxur 31 pucyHok M 6

Tabnu.

Inaga 1. O630p nurepatypbi

B nanHo#i rnase mpuBoaMTCs JIUTEPATYpHbI 0030p, MOCBAMIEHHBII H3yvaemomy
Bonpocy. OxapakTepu3oBaHa BaXHOCTh HCCIEAOBAHMA MATONCHHOIO rpuba Macrophomina
phaseolina, BwisbIBaOIEr0 3a607EBaHUE NOA Ha3BaHWEM “yronbHas rHunb”, Haubosee
BPEIOHOCHOTO 3a00NIEBAHUA MHOTHX SKOHOMUYECKH LICHHBIX pacTenuii, KOTOpoe NPUBOAUT
K 3HAUUTENBHBIM TIOTEPAM YpOXas BO BCEM MHPE, B YaCTHOCTH B Hpane. Ilpusonsres
CBE/ICHHA O PAaCNpOCTPAHCHHMM, OTMEYAeTCs GOJbIIAs M3MEHYMBOCTH B MATONEHHOCTH U
MOP(OIOrHYECKHX NMPH3HAKAX W3OJIATOB, BHIAENEHHBIX C GOMBHLIX pacrenuii-xo3ses. B
0030pe uTEpaTYpsl NOXPOGHO 0GCykaaeTCS COBPEMEHHOE COCTOSHME H3YYEHHOCTH
OTMEHYCHHOrO TNaTOreHa, C MHCNOMb3OBAHHEM MOMEKYJIAPHO-TeHETHYECKIX METOMIOB, B

Pas3JIM4HbBIX CTpaHax MUpa.

Iiasa 2. O6bexTnl u MeTOBE HCCJICOBAHMS

O6bEKTOM HCCIIE0BAHMSA CIYXKHIIM MACTHYHBIC pacTeHusi, COOpaHHbIE B pasiuyHbIX
obnactsx MasanzapaHCKOH MpoBMHIHH, NOpaXCHHbIE NIATOrEHHBIM IpuboM M. phaseolina.
O160p TKaHeBBIX 06pa3LOB ¢ GOMBHBIX pacrenuii cou (Glycine max L.), nopconHeynuxa

(Helianthus annuus L.) u xynxyra (Sesamum indicum L.) nposomuncs B Tevenne 2006-
2007 r.r.
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OroOpaHHble MH(UIUPOBAHHBIE TKAHEBbIE OOpa3lbl MOBEPXHOCTHO CTEpH-
mzoBanuch B 0.8% NaOCl B TeueHue 1 MHH, BBICYIIMBAJINCh HA CTEPHIBHON
(unbTpoBaNTBHOM Oymare M NOMEMmANMCh B CTepWiIbHbIE OymaxkHble nmakeTbl. OOpasipl
cymmnuch B Teuenme 24 uac, mpu 28°C, 3areM momemanuch B uamku Ilerph c
KapTO()eTbHO-IEKCTPO3HBIM arapoM M HHKyOupoBanuch B Temuore npu 30'C. Oxun
MUJUTEMETP CEMHIHEBHOM KyJIbTYphl Momewaics B damky [letpu ¢ MoauuuupoBaHHOM
xnoparHoit cpenoit (Puhalla, Spieth, 1983). B omHOM nuTpe MHHHMAIBHON CpeJibl,
Bimovatomei 20 r arapa, 1,6 r acmaparuna, 15 r xuopara kamusi, 30 r caxapossl, 2 T
NaNos, 1 r KH,PO,, 0.5 r MgS0,4+7H,0 u 0.2 ma pacrBopa (9 M JAMCTHIIAPOBAHHOI
Boabl, 10 r numonHo# kucnothl, 10 r ZnSO,*7H,0, 2 r Fe(NH,),(SO,),*6H,0, 0.5 r
CuS0O,45H,0, 100 mr MnSO,4*H,0, 100 mr H;BO,;, 100 mr Na,;Mo00,2H,0 u | mn
xnopodopma), pH=6,5. CeMuHEBHbIE KyTbTYpl MHKYOHpPOBATHCH B TemHOTe, rpu 30°C,
3aTeM BBIYMCIAJICA POCTOBBIH KOI((UUMEHT HA KapTO(ENbHO-IEKCTPO3HOM arape Hu

xJjoparHo#t cpezie (Pearson, 1982).

Onpeaenenne NaToreHHoii N3MEHYHBOCTH INTAMMOB rpHOOB -B0O30yAUTEIEl YTroILHOI
THHJIH

IMarorennocts 24 mramMMOB rpuOOB, BBIIENCHHBIX C pasHbIX CyOCTpPaToB,
NpOU3PACTAIOIIMX B PasIMuHbIX obnactsax Mpana npoBepsuid Ha ceMeHaX TpeX BHIOB
pactenuii - coe (Glycine max L.), nonconueunnxe (Helianthus annuus L.) u xykypyse (Zea
mays L.). IlpoBepka HaToreHHOCTH TMpPOBOAMIACH Ha CTagud MpopocTkoB. Cemena
KOMMEPYECKMX COPTOB CTEPUIIM30BAIUCH B 2%-0M TMIIOXJIOpUJIEC HATPUS 4 MUH U JIBAKIbI
NPOMBIBAIMCL B JUCTWIMPOBAHHOM mpoTouyHOW Boxe. CeMmeHa mNOMEAIMCh Ha
LIECTHIHEBHBIE KOJIOHMM HCCIENYyEMBIX IITaMMOB Macrophomina, BBIPAIICHHBIX Ha
KapTo(esIbHO-1eKcTpo3HoM arape npu 30°C, B TemHOTe. B Kakayro yaiuky g106aBisiocs 2
MIl  JIMCTUJIMPOBAaHHOM BOJBI, C LENBIO TPOBOLMPOBAHMSA MPOPACTAHMS  CEMSH.
[TaTorennocts (ukcupoBanack cmycts 6 aHeil nocne 3apaxeHus. Mcmomb3opanachk
cleylomas mKana oueHkn nHpumposanHoct: 0 — 310poBoe cemst; 1 — obecnBeunBanue
YACTH CEMSH B MecTe KOHTAKTA C MUILENHEM; 2 — KOKYPa CEMSIH MOPaKEeHa MUIETHEM U
CKJIEPOLMSMH, HO MPOPOCTKH 310POBBIC; 3 — KOXKypa CEMsiH HE MOpaxeHa rpuboM, HO
MPOPOCTKU 3apaXkeHbl; 4 — KOKypa CEMsH M INPOPOCTKH 3apaK€Hbl; 5 — 3apakKeHHOE W HE

npopocmee cems.



I/IHIIGKC MaTOreHHOCTH 0O0JIe3HU BBICYHTBIBAJICS YMHOKEHUEM KOJIMYECTBA CEMSH HA

CTENeHb NopaxkeHHOCTH 6oe3Hbio (Manici et al., 1995; Rejes-Franco et al., 20006).

I'enotunuueckoe paznooGpasue n3onston Macrophomina phaseolina

OT60op 06pa3LOB U BbIICICHHE IITAMMOB rpuos

B Teuenme 2006-2007 r.r. B pasnmuHBIX 06MACTIX npoBuHUME Masannapan
TPOU3BOJMIICS OTOOP NMOPKEHHBIX YrOLHONH THHIBIO KOPHEH COM, IMONCOMHEYHHKA U
KYIKYTa, ¢ THIMYHBIMUM CUMNTOMamMM 3a6oseBanus. KopHu TmiatensHo mpombiBamuce
BBICYLIMBATHCh NPH KOMHATHOH Temnepatype. C KakAoro KopHs cpesanuch nath 0,5 cm
HacTHIl TOBEPXHOCTHOTO CIIOSI, KOTOPhIE CTEPUIM30Banuch B 8%-om NaOC] B Teuenue 2
MHUH, TIPOMOKAIINCH CTEPUIILHON (PUILTPOBANBHOI Gymaroit u cymmuch B Teuenue 24 q
npn 28°C, satem nomermanuch B wamku Iletpn c KapTo(enbHO-AEKCTPO3HBIM arapoM.
Yamkn ¢ obpasuamu MHKYGMpPOBAMNCH B TeUeHHE ceMH Heil npu 30°C, B TemHoTE.
Yacruupl cpensl, conepkaniue MHKPOCKJIEDOLIMM  pa3MENbYATUCh M NOMEIATHCh B
AMCTHIIMPOBaHHYIO Boay. Ilox mukpockomom orGupamace oxma MHKDOCK/IEPOLs M
TIePEHOCHIAch HA KapTO(ebHO-AeKCTPO3HbIA arap. Uncras KyJbTypa pa3BHBAlach M3
OJIHOW MHKPOCKJIEPOLMM M XPaHUIACh HA Kapro(yebHO-1eKCTPo3HOM arape mpu 30°C
(Alvaro et al., 2003; Das et al., 2006). B pesyibTare noiy4eno 70 mraMMoB rpuba, ¢ 1ebI0

OLICHKHM MX F€HETHYECKON U3MEHUYUBOCTH.

Honyuenne uncroii rpudnoii JHK

[ TUMUIIMMETPOBBIE YACTUIIBI YHCTOM KyIbTYPBI KAKJIOT0 H30ISTA HOTPYXKAITUCH B
100 M1 kapToQenpHO-1eKCTPO3HOTO GyIB0HA B KOIGAX Opnenmeiiepa, npu 28°C. Munenuii
KapTo(esIbHO-IEKCTPO3HOrO OyIb0HA uenTpudyruposancs (10.000 060poTos B MuHYTY) B
Teuenue 10 mun. TleaneTsl NpomBIBaNMCE B MCTHIMPOBAHHONW BOJE M Clerka
BBICYIIMBANCh Ha (PUIBTPOBATBHON Gymare. JINODHIM3MPOBAHHEIH MuIE/Hil noMemancs
B XOjnomuneHyio Kkamepy npu —40°C, ¢ Henblo JanbHEHINEro HCIONB30BAHHS IS
okerpakimn JIHK. 3atem muunenuii pasmensuancs B KHIKOM a30Te H obpabareiBasics
UCTHITPUMETHIAMMOHMYM OPOMHIHBIM IKCTPAKLMOHHBIM Gydepom (50 MM Tpuc-HCI, pH
8.0, 700 MM NaCl, 10 mM EDTA, 2% CTAB). Oxkcrparuposannas resomuas JIHK

OuMIIAIaCh  (PEHON-XNOPOYOPMHEBIM METOJIOM M ocakjanach staHonoM. Kauectso
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reaomHoit JIHK nposepsitoce Ha 0,8% araposuom rene u JIHK coxpansanocs B

X0J1011bHOM Kamepe npu —40 °C uis faneHeimero ucnons3oBanus (Das et al., 2000).

MIIP - amnanduxanus

Jlns mpaeHTUduUKANMU TeHeTHYecKoro pasHooOpasust anammsuposanack JIHK 70
IITAMMOB METOJIOM aMIUTU(MKALMK O Ciy4aiiHbiMu mpaiimepamu - RAPD (Williams ef al.,
1990), ¢ ucrnoab30BaHUEM 6 CITyHaifHBIX ONIMTOHYKICOTHIAHBIX npaiivepoB (OPA — 07, OPA
— 08, OPA — 09, OPA - 013, OPA — 014, OPA — 015), npuoOpereHHbIxX OT “Sinagen
Technologies” (ta6mn. 1). ITL[P npoBoanmu B TonkocteHHbIx TP nmpobupkax, ¢ obummm
00beMOM peakIMoHHOK cmecu 25 Mk, coaepxameit 10 MM Tpuc-HCI (pH 8.3), 50 MM
KCl, 2 MM MgCl, 1.5 equnnn taq JJHK-nonumepassl, no 0.2 MM DATP, DCTP, DGTP u
DTTP, 0.4 MM npaiimepoB u 50 Hr renomuoit JHK. Ammmmdukanus Obuta
3anporpaMMHpoBaHa Ha 45 MUKIOB, C Ha4albHOH JAeHarypauueit npu 95°C, B Teuenue 4
MuH. Kaxaplit Uk BKIOYan CTyneHs AeHatypauuu npu 94°C B teuenue 1 mMuH, 00)ur
npaiimepa rpu 35°C B Teuenne 1 MuH, cTyneHnb Hapactanus npaiimepa npu 72°C, B Teuenue
2 MMH U KOHEUHYIO CTyNEeHb Hapactanus mnpu 72°C, B TeueHHe S5 MHUH.
Ammmdunuposannsie ¢pparmentsl JIHK paspensiu npu nomomu siaexrpodopesa B 1,4%
arapo3HOM rejie, OKpaulMBaIM STHAMYM OpomuaoM u Qotorpaduposaiu nog Y® cperom

(302 um).

Tabu. 1. Cnucok UCHOJIb30BAHHBIX MPAMEPOB U MOC/IEIOBATEIBHOCTH HX OCHOBAHHUIH

Sr. no. [Tpaiimep [MocnenoBarensHOCTH
1 OPA-07 5'-GAAACGGGTG-3'
2 OPA-08 5-GTGACGTAGG-3'
3 OPA-09 5-GGGTAACGCC-3'
4 OPA-12 5-TCGGCGATAG-3'
5 OPA-13 5'-CAGCACCCAC-3'
6. OPA-14 5'-TCTGTGCTGG-3'
9
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