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Beenenue. ['onyOnka BEICOKOpOCIAst SIBISETCS LEHHOH SITOMHON KyJIbTYPOH Kak B OMOJIIOTHYECKOM,
TaK ¥ YKOHOMHYECKOM OTHOIIEHWH, a B Pe3yJbTaTe MHOTOJIETHUX HCCIeIOBaHUN Oblia JoKa3aHa Iep-
CIIEKTHBHOCTH €€ BBIPAIIMBAHUS B YCIOBHUAX bemapycu.

B mocnennee Bpems s MOTydeHHUs TOCAJOYHOIO MaTepHalia TojyOuKH Bce Oolbliee 3HaYCHHE
MPUOOpPETaeT UCIOJIB30BAHUE METOMA KYJNbTYpbl TKanen [1, 2]. [l kpynHOMaciTabHOrO MpOU3BOI-
cTBa 3()(heKTUBHOCTD UCIOIB3YEMbIX METOAOB PA3MHOKEHHSI UMEET OOJIbILIOE 3HAUCHHE, OHAKO OoJjee
Ba)KHBIM SBIISIETCS TIOTyUYeHUE T€HETHIECKH OTHOPOTHOTO MTOCAI0YHOT0 MaTepraa. YCTaHOBIIEHO, YTO
KyJBTUBUPOBAHME N Vilro MOXKET WHAYLIHPOBATh F€HETHYECKYIO (COMAKIJIOHAJIBHYIO) N3MEHYHBOCTD
y pacTeHUH BCIICCTBHE BIMSIHUS Pa3IMYHbBIX (aKTOPOB (THIIA IKCIIJIAHTA, COCTaBa MUTATEIBHBIX CPE],
JUTMTEIBHOCTH KYJIBTUBHPOBaHUA U Ap.) [3-5]. CienoBaTenbHO, HEOOXOAMMO MPOBOANTH aHATH3 TeHe-
TUYECKOW CTaOMIIBHOCTU PACTEHHM, MMOIYYSHHBIX B KYIBTYPE in Vitro, C ENbIO TIOATBEPKICHHUS Kade-
CTBa MOCAI0YHOT0 MaTepHaa.

Haubonee mpocThiM, 3KOHOMHYHBIM W JIOCTaTOYHO HAJCKHBIM CPEIH LEJOro psjia MOJEKYIsp-
HBIX METOJIOB, UCTIOJIb3YEMBIX AJIS OLEHKH MeHETUYECKOM CTaOMIBHOCTH pacTeHui, sasusercs RAPD-
ananus (random amplified polymorphic DNA), ocHoBaHHBIN Ha nonuMepasHoi nenHoi peakunu (PCR)
C UCTIOJIb30BaHNEM CITyYalHBIX MMpaiitMepoB [6—9]. [Ipn aToM ciieyeT OTMETUTD, YTO KOMOWHHUPOBAHHE
HECKOJIBKMX BHIOB I€HETHYECKOTO aHajIM3a MOYKET MCIOIb30BAThCS ISl 00J€€ IMIOTHOTO MOKPBITHS
reHoMa MCClielyeMbIX pactenuii [7, 8]. OnHako OKOHYATENIbHBIN BRIOOP METO/Ia aHaIM3a OIPEICIISIeTCS
UCXOAS U3 OCHALIEHHOCTH J1JA00paTOPHH HEOOXOIUMBIM 000PYJOBAaHUEM.

Llens mcciienoBaHust — OLEHUTh T€HETHYECKYIO CTaOMIBHOCTh pacTeHWil roayouku copra Duke,
TOJIYYEHHBIX B KYJIBTYPE i1 Vitro.

Marepuansl U MeTOAbl HcciaegoBanuii. MccienoBanusi mpoBOgWIM B OTAETC OMOTEXHOIOTHH
PVII «MucTuTyT miuogoBoacta» B 2012-2014 rr. B xauecTBe 00BbeKTa HCCIeA0BaHUI ObLIIN BEIOpaHEI
pacTteHus ronyouku Beicokopocioit (Vaccinium corymbosum L.) copta Duke. JlaHHBIN cOPT BKIIFOUEH
B ['ocymapcTBeHHBII peecTp COpTOB, MOMYIIEHHBIX K MCIIONB30BAaHUIO Ha Tepputopun PecryOmuku
Benapych, B 2008 1. [10]. [1s1 aHanu3a reHETUYECCKON CTaOMIIBHOCTL ObLIH BbIjEACHBI 00pa3isl JJTHK
MATH KIOHOB TONIyOuKH copTa Duke, momy4eHHBIX ¢ UCTIONB30BaHUEM KYJIBTYPBI TKAHEH.

B kadecTBe 3KCIIAHTOB TOJYOWKHU Ha ATare BBEACHHS WCIONH30BATH BEreTaTHBHBIC IMOYKH, KO-
TOpBIC KYJIBTUBHPOBAIN B TE€UCHHE 4 HENETh Ha arapu3oBaHHON muTarenbHoi cpene WPM [11] ¢ mo-
Oasyienuem ButamuHoB: B, — 1,0 mr/in, B, — 0,5 mr/n, PP — 0,5 mr/x1, C — 1,0 mMr/o, rnununa — 2,0 M/,
Me3onHo3uTa — 100 Mr/i, 3eatuHa — 2 Mr/11 U caxapossl — 30 /1. 3aTeM pereHepaHThl KyJIbTHBUPOBAIH
Ha arapu30BaHHON MUTATEIbHOM cpeae no nponucu Debnath u McRae [12, 13] ¢ nob6aBnenuem BuTaMmu-
HoB: B, — 0,6 mr/i1, B, — 0,4 mr/n, PP — 0,4 mr/n, rmanuna — 1,0 mr/it, mezonnosuta — 100 mr/n, 2-u3onen-
teHmnanennna (2-iP) — 5,0 mr/m u caxapossl — 30 r/n. CTepmin3anuio cpel IPOBOIUIIN TIPH TaBICHIT
0,9 at™m. B TeueHue 15 MUH TOCIIe BBEICHUS B HEE BCEX HEOOXOAMMBIX BUTAMHHOB M (PM3HOJIOTHYECKH
AKTUBHBIX BEILIECTB. YCIOBUS KYJBTUBUPOBAHUS PacTeHU in vitro: ocemeHue 2,53 ThIC. JIK, TEM-
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nepatypa +21...+23 °C, ¢potonepuon — 16/8 4. JlnurensHocTh CyOKynpTHBHpOBaHUs — 4 Henenu. Becb
3Tall MUKPOPa3MHOXKEHHSI COCTaBUII 6 maccakeil, 1ocjie KOTOPOro pPacTEeHUs-pereHepaHThl yKOPEHsI-
T B YCJIOBHSIX ex Vitro Ha mMxe Sphagnum L. co cnoem BepxoBoro topda (0,5 cM) B MUHH-TIApHIKAX
450 <200 X70 MM (paccTtosinue Mexay panamMu — 10—15 mwm, B pagy — 7-10 Mmm). YcrnoBus yKOpeHEHHUST:
ocBenieHue — 2,5-3 TeIc. 1K, Temneparypa — +20...+22 °C, ¢oronepuon — 16/8 u. {nuTenbHOCTD Kyilb-
TUBUPOBaHUS — 4 HeJenu.

B xauectBe koHTpOJIs ucniosib3oBaiu JIHK, BbIIeIeHHY10 U3 MAaTOYHOTO PACTEHUS.

Memoouxka evioenenus /[HK u3 pacmenuit. J1ns seineneaus JJHK ucnons3oBanm koMmMepueckui
Habop NucleoSpin® Plant Il (MACHEREY-NAGEL). Beienenne npoBoauiid B COOTBETCTBHH C METO-
JUYECKUMHU YKa3aHUAMH (UPMBI-TPOU3BOIUTENS.

Brauane 50 Mr pacTuTesnbHOro MaTepuasa (JUCTbEB) PaCTHPAIM MECTUKOM B CTYIKE C XKUAKUM
a30TOM JI0 MoaydeHus myapel. K usmensueanomy matepuany nooasisiiu 400 MK Tu3upyromero oy-
¢depa (PL1) u 10 mxa RNase A, npomoimxkanu pactupath. 3ateM godasisau eme 100 mxa oydepa PLI1,
pacTupaiy, 1mocje 4ero CMech MEPEHOCHIM B MUKPOLECHTPU(YKHBIC TPOOUPKU (2 MII), HHTEHCHBHO
nepemernuBaiy npu nomomnu Vortexer (Bio-Rad), 3arem nakyoupoBanu 10 mun npu 65 °C.

st ynaseHust 0cTaTKOB HETU3UPOBABIINXCS KJIETOK JIM3aT MEPEHOCHITN Ha (PHIIBTPAllMOHHBIC KO-
JIOHKH (B 2 MJI MUKPOLCHTPU(YKHBIX MPOOUpPKax) u HeHTpudyruposanu 2 MuH npu 10000 o6/MuH.

K ounmennomy nuzary nobasnsuin 450 Mk Oy¢pepa PC, MHTEHCHBHO NepeMEeIINBaIN IPU TOMOIIT
Vortexer (Bio-Rad). 3aTem cMech epeHOCHIIN Ha OBEPXHOCTh CBSI3BIBAIOIINX KOJOHOK (B MUKPOLICH-
Tpudy)HBIX Mpooupkax 2 M) u neHtpudyruposanu 1 mun npu 10000 o6/Mun ni1s cesa3eiBanus JHK.

Jlasiee oCyIIECTBIISIIA TPEXKPATHOE IIPOMBbIBAHUE MEMOPAHbI CBSA3BIBAIOIINX KOJOHOK: 1) n00aBJis-
mu 400 mxa Oydepa PW1, nentpudyruposanu 1 mun npu 10000 06/mun; 2) nobasisiu 700 Mk Oy-
tdepa PW2, nentpudyruposanu 1 mun npu 10000 o6/mun; 3) nobasnsnu 200 mxia Oydepa PW2, uent-
pudyrupoBamu 2 MuH mpu 10000 o6/mMuH. JlomoOTHATENBHBIN dTall MIeHTpUdyTupoBanus (1 MUH TIpH
10000 06/M1H) HCNIOTB30BAIIHN JIJISl YAAJICHHSI OCTATKOB TPOMBIBAIOIIETO PACTBOPA ¢ MEMOpaH KOJIOHOK.

Omronpoanue JJHK npoBoaunu mytem nobdasienus 50 mxia 6ydepa PE (pazorpeTsiit no 65 °C), un-
KyOupoBanus npu 65 °C B redenue 5 MuH u neHTpudyruposanus npu 10000 o6/mun B TeueHue | MuH.

KauectBo Beimenenus JJHK mpoepsnu mpu momoriu snektpodopesa B 1%-HoM arapo3HOM rene
u 1X TAE-6ydepe (Bio-Rad).

Memoouka nposedenus III[P-ananuza. Peakumonnas cMech 00beMoM 25 MKJI coieprkaia milliQ
Boy, 1X Taq-Oydep (Thermo Scientific), 1,5 MM MgCl, (Thermo Scientific), 0,2 MM cmecn dNTP
(Thermo Scientific), 0,2 MxM mpatimepa, 1,5 en. Taq-momumepassr (Thermo Scientific), 50 ar JTHK.

PCR-peaknuro mposomwin Ha amiumudukarope iCycler® 3.032 (Bio-Rad) mpu crenyrommux 3amgaH-
HBIX mapametpax: [ yuxn: 94 °C — 5 mun; 35 yuknos: 94 °C —30 ¢, 36 °C—-30 ¢, 72 °C — 2 mun; [ yuxi:
72 °C — 10 MuH.

[IponykTel amMmmuduKanuy pazaensiid OpH MOMOIIU 3nekTpodopesa B 1%-HOM arapo3HoMm rene
u 1X TAE-6ydepe (Bio-Rad). Pe3ynbrats! snexkTpodope3a aHaTH3HUPOBAIH € TTOMOIIBIO aIlllapaTHOTO
obecniegenns Gel Doc™ EQ System (Bio-Rad) u makera mporpamm Quantity One® (Bio-Rad).

Pa3zmep 1 uncno amMmmnpuIupoBaHHBIX (ParMEeHTOB T€HOMA PACTEHHH TONyOUKH aHaTN3UPOBATIN
rocJie MPoBeIeHU s MOTUMeEpPa3HO 1ienmHol peakiuu ¢ RAPD-npaiimepamu.

Pesyabrarsl u ux odcy:kaenue. [Ipu npoenenun RAPD-ananuza oniHUM U3 OCHOBHBIX MOMEHTOB
SBJISICTCS TTIOI00P MTpaliMepoB, KOTOPBIE OyyT naBaTh cTabmibHBIe HAOopsl RAPD-criekTpoB.

[IpenBapuTenbHas oneHKa dPPEKTUBHOCTH MCHONB30BAHUS 54 ONUTOHYKICOTHUIHBIX MpaiMepoB
JUTSL aMITuuKanuy GparMeHTOB reHOMa MaTOYHOTO pacTeHus ronyouku copta Duke mo3sonuna oro-
Opatp 6 Haubosee mHPOpMaTuBHBIX mpaiiMepoB (OPA 01, OPA 10, OPE 3, OPN 14, OL 1, OL 8), na-
IOIIMX MAKCUMaJbHOE KOJIMYECTBO XOPOIIO PA3IMUYUMbIX U IPUTOAHBIX IS aHaJIn3a nonoc (tadm. 1).

Hcnonb3oBanue 6 oToOpaHHBIX MpariMepoB miisi RAPD-ananu3a kaxja0ro u3 pacTEHUN TOTyOUKH
copta Duke mo3Bonuno nmonyunts 40 pasnuIUMBIX MOJIOC, YTO COCTABHIIO B CpEeAHEM 0,7 MOJOCH Ha
npaitmep (Tadn. 2). Yucno amruimkoHoB B RAPD-criekTpax B 3aBUCUMOCTH OT HCIIOIB3YEMOT0O Tpaii-
Mepa BapwsrpoBaio ot 6 (OPA 10, OPE 3, OL 1) mo 9 (OPA 01). Ananu3 miuHb aMIITH(QHITAPOBAHHBIX
(GparMeHTOB TeHOMa TOJYOMKH TOKa3al, YTO pa3Mephbl MPOJyKTOB aMILTU(PUKAIUN BaPbUPOBAIH OT
400 u (OPA 01) 1o 3000 iu (OPA 01, OPA 10, OL 1). CpaBaenne RAPD-cniekTpoB, TeHeprpOBaHHbIX
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Tab6nuna 1. Ipaiimepsl, oTOOpaHHBIE 1Sl OLIEHKH T'eHETHYECKOI CTA0WIBHOCTH PACTeHHIl TOIyOUKH

Haspanue npaiimepa Hykneornanas nocienoBarensHoOCTh (5-37) VcTOUHNK
OPA 01 CAGGCCCTTC
OPA 10 GTGATCGCAG S.C. Debnath [14]
OPE 3 CCAGATGCAC
OPN 14 TCGTGCGGGT A. B. Iluxynosa [15]
o OUCOCUTIAG Paspaborka otnena
OL 8 AGACGATGGG P a

RAPD-crekTpbl MaTOYHOTO pacTeHHS W KJIOHOB ronyouku coprta Duke,
MOJy4YeHHBIE C UCTIONb30BaHueM npaiiMepa OL 1: M — mapkep 2-Long DNA
Ladder (BioLabs); / — matouHoe pacTteHue; 2—6 — KJIOHBI

Tabnuna 2. Ynciao u pa3mep noJioc, reHepupoBaHHBIX Npaiivepamu Ha ocHoBe JITHK-maTpun
MAaTOYHOI0 PACTEHHUsI M KJIOHOB roty0uku copra Duke

Hasanue npaiimepa Yucno aHaaIUu3UPOBAHHBIX MOJIOC O01ee ymucIo monoc Pa3Mep£;;iyéi)?g;p:;aﬂﬂblx
OPA 01 9 54 400-3000
OPA 10 6 36 500-3000
OPE 3 6 36 5001350
OPN 14 7 42 600-2500
OL 1 6 36 700-3000
OL 8 6 36 500-2017
Hroro 40 240 —

¢ ucnonb3oBanueM JJHK marounoro pacteHus u €ro 5 KJIOHOB, HOJYYEHHBIX METOJOM KYJIbTYPbI TKa-
Hel, ToKa3aj0 UX MOJHYI0 HACHTHIHOCTH (pUCYHOK).

OrnieHKa reHeTUYEeCKOi CcTaOMIILHOCTH pacTeHui ronyoukn copra Duke ocHOBbIBallach Ha aHAJIH3E
B o0meit ciosxkaocTH 240 RAPD-nosioc (tabi. 2), u Bce OHM OKa3aiauch MOHOMOPGHBIMU. Takum oOpa-
30M, TOJIy4YEeHHBIE PE3yJIbTaThl CBUICTEILCTBYIOT 00 OTCYTCTBUU I'€HETHYECKON BapruaOeIbHOCTH MPH
MHKPOPa3MHOKEHUHU pacTeHni Tonyouku copta Duke o mpuBeneHHON METOTUKE.

[IpencraBnennble JaHHBIE COTIIACYIOTCA C paHee OmyOINKOBaHHBIMU Pe3yJIbTaTaMHt psija UCCIeNo-
BaTeJel MO TeHeTUYECKOW CTaOMIIBHOCTH PacTeHHH, MOJYyUYEHHBIX C UCIOJIb30BaHUEM KYJIBTYPHI TKa-
Hell. Tak, rpaMOTHO MOJOOpaHHBIC YCIOBUS Pa3MHOXKEHUSI PAaCTCHUU B KYJBTYpPE i1 Vitro TO3BOJSIOT
n30exaTh BOSHUKHOBEHUS TeHETHYECKOW H3MEHUYNBOCTH U TIOJTYYHTh OOJIBIIOE KOJIMYECTBO TeHETHYe-
CKH OTHOPOTHOTO TIOCAIOYHOT'0 MaTeprajia B CPAaBHUTEIBHO KOPOTKUU CPOK [6—8].

3akioueHue. B xo/e mpoBeeHHBIX UCCIICIOBAHNN OlIEHEHA BO3MOYKHOCTD UCTIOIL30BaHUS 54 OJTH-
TOHYKJICOTUIAHBIX MpaiiMepoB 171t RAPD-ananu3a reneTnyeckoil cTaOMIBHOCTH PACTEeHUH TONyOUKH
copta Duke u oroOpans! 6 npatimepos (OPA 01, OPA 10, OPE 3, OPN 14, OL 1, OL 8), garomue Makcu-
MaJIbHOE KOJIMYECTBO XOPOILO PAa3JIUYUMBIX MOJIOC.

Januspie npoBeaeaHoro RAPD-ananm3a ¢ oToOpaHHBIME TIpaiiMepaMu CBHICTEILCTBYIOT 00 OT-
CYTCTBUHU BapHaOeIbHOCTH MEXJly MAaTOYHBIM PacTEHUEM M KJIOHaMH Tonyouku copta Duke u o Bo3-
MOKHOCTH HCIOJIb30BAaHUS MPHUBEACHHOW CXEMBl MUKPOPA3MHOXKEHUS JJI MOIYyUYEHUs] T€HETHUECKH
OJTHOPOAHOI0 MOCAJOYHOr0 MaTepHana.
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T. N. BOZHYDAI, N. N. VOLOSEVICH, N. V. KUKHARCHIK

ANALYSIS OF THE GENETIC STABILITY OF IN VITRO PROPAGATED BLUEBERRY (CV. DUKE)

Summary

The efficiency of propagation methods is of great importance for large-scale production, but even more important is the
genetic stability of in vitro propagated planting material. As a result of the research assessed is the possibility of using 54 oli-
gonucleotide primers for the analysis of the genetic stability of in vitro propagated blueberry (cv. Duke) with RAPD-PCR. 6
primers (OPA 01, OPA 10, OPE 3, OPN 14, OL 1, OL 8) producing the maximum number of distinct bands has been selected.
It’s established that all RAPD profiles of micropropagated blueberry generated with these 6 primers are monomorphic and
identical to those of the mother plant.



