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Annomayus. C 1eNbI0 BBISBICHUS TEHETUYECKOW OPUTHHAIBHOCTH TeHO(GOHIOB TMPOBEICHO
u3ydyeHue 7 TOMymsiuuid Tomojsl Apoxkamiero (uiaum ocusbl) Populus tremula L., Salicaceae u 9
MOMYISAUUN TUCTBEHHULIBI cuOupckoit Larix sibirica Ledeb., Pinaceae, a UMEHHO €€ 3amaIHOM pachl
Ha Ypane. [lng BbIsABIEHUS MOMYISLMOHHOM CTPYKTYpBl 2-X YKa3aHHBIX BUJOB PAaCTEHUH ObUI
npumeneH ISSR—meron ¢uurepnpuntunra. Y P tremula amnmudunuposansl 119 ISSR-PCR
MapkepoB, a y L. sibirica — 121 ISSR-PCR mapkepa. OnpezneneHsl 1 npoaHaJIMn3UPOBaHbI IPYIIIbI
TEHETHUYECKUX XapaKTepUCTUK Ha ypoBHe momymsauuid. Jlns aHammza reHO(OHIIOB OOBIYHO
OTIPENENIIOTCS YHUCIO MOJEKYISPHBIX MapKepoB, JOJI0 MOJUMOP(HBIX JOKYCOB, OXHIAEMYIO
reTepPO3UTOTHOCTb, YHCIIO PEIAKUX W YHUKAIBHBIX amienedl. bonee mHGOpMATHBHBIMU ISl OIIEHKH
crenupuKyu TeHo(pOHI0B NMPU3HAHBI YHUKANbHbIE ajuienu. i onucanus cnerupukyd reHopoHI0B
pacTeHHil MOXXHO PEKOMEHJ0BaTh IOKa3aTelb BHYTPUIIOMYISIMOHHOTO pa3HOOOpasus i, HO OH
MOKa3bIBA€T TOJBKO PAaBHOMEPHOCTb paccpeloToOYeHHs dYacToT ateneil. OmnpeneneHue
TeHETHYECKOH OPUTHHAIBHOCTH TOMYJSIIMOHHBIX T€HO(MOHIOB MOXXHO TPOBOIUTH C TIOMOIIBIO
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XapaKTepUCTUK crienuPuku reHOPOHAOB, Kak KOAIDPHUIIMEHT TEHETHYECKOW OPUTHHAIBHOCTH
pactenuii (KI'Op), HO ¢ y4eTOM MPUCYTCTBUS U KOJTUYECTBA YHUKAIBHBIX ayieneil. Y 2 u3ydeHHBIX
BUnoB pacreHuid (P tremula w L. sibirica) yka3aHel Ha Ypajne TOMyIsAlMd ¢ 0a30BBIM U
CHCI_[I/I(bI/I‘-IHBIM FeHO(bOHI[aMI/I n OT06paHBI MOIMYJIAINHA OJId UX COXPAHCHUA.

Abstract. To identify the genetic originality of species of woody plant gene pools was
conducted the research of 7 populations of trembling poplar or aspen Populus tremula L.,
Salicaceae and 9 populations of Siberian Larch Larix sibirica Ledeb., Pinaceae; namely of West
race on Ural. To determine the genetic diversity of populations two species of woody plant was used
ISSR—method of fingerprinting. In P. tremula were revealed 119 ISSR-PCR markers, in L. sibirica
— 121 ISSR-PCR markers. The groups of genetic characteristics at the level of populations were
determined and analyzed. For the analysis of gene pools, the number of molecular markers, the
proportion of polymorphic loci, the expected heterozygosity, the number of rare and unique alleles
are usually determined. Unique alleles are recognized as more informative for assessing the
specificity of gene pools. To describe the specificity of plant gene pools, one can recommend the
indicator of the intrapopulation variety p, but it shows only the uniformity of the dispersion of allele
frequencies. Determination of the genetic originality of population gene pools can be carried out
with the help of characteristics of the specificity of gene pools, as the coefficient of genetic
originality of plants (CGO) but taking into account the presence and number of unique alleles. In 2
studied plant species (P. tremula and L. sibirica), populations in the Urals with basic and specific
gene pools are indicated and populations are selected for their conservation.

Knrouesvie cnosa: Populus tremula L., Larix sibirica Ledeb., Ypan, ISSR-PCR wmapkepsl,
KI'Op, renogoHbI.

Keywords: Populus tremula L., Larix sibirica Ledeb., Ural, ISSR-PCR markers, CGO, gene
pool.

B necHbIx skocucTeMax HaxXOAUTCS 3HAYUTENbHAS 4acTh BCero OnopasznoodOpasus CeBepHOTro
nosymapus. bombiias 4acTh JIECHBIX JPEBECHBIX PACTEHUN XapaKTEPU3YHOTCS 3HAYUTEIbHBIM
YPOBHEM BHYTPUBHJOBOW TI'€HETHYECKOW W3MEHUYMBOCTH, KOTOpas HAXOAWUTCA, B OCHOBHOM, B
npenenax nonysiuil [1-2]. [ToHrwkeHne BHYTPUBUI0BOM M3MEHUYMBOCTH COKpAIlaeT aJalTHUBHBIN
noteHuuan pacteHuil [3—4]. AHTponoreHHoOe BIMSHHE, BKIIOYas BBIPYOKY J1€PEBBEB, OKa3bIBAIOT
HEraTMBHOE BIMSHHE Ha JPEBECHBbIC PACTEHUS M3-3a COKpAIIECHUS MX apeaioB W (parMeHTaluH,
CHIDKeHHs oO0meld u >PQPEeKTUBHOM YHCICHHOCTH W IUIOTHOCTH MOMYJSALMM, BIUIOTH [0
MCYE3HOBEHHUS OTJEJIbHBIX JIOKAJbHBIX monmymsiuuil. PyOku jeca JTUKBUAMPYIOT 4acTh T'€HOTHIIOB,
YTO HEMUHYEMO MPUBOAUT K T€HETHUYECKOMY OO€THEHHUIO MOMYIsAuui [5].

Ha nacrosimmii MOMEHT He pelieHa IVIaBHas MpoOiieMa B COXPAaHEHMM TIe€HETHYECKOro
KOMIIOHEHTa OHMOpa3HooOpazus — mpobiemMa BbIOOpPa MONYIALUN Ul BOCCTAHOBJIICHMS,
COXpaHEHUsI M MOOWIM3alMU TE€HETHYECKHX pecypcoB pacTeHuil. [Insg omnucanus reHodoHI0B
PEKOMEHI0BaHbI MOKa3aTel pa3Hoo0pa3us MOMyYSLUN, BBISBISIEMbIE C TIOMOILBIO TOMUHAHTHBIX U
KOJOMHHAHTHBIX MapKkepoB. BonbIIoi HHTEpec MpencTaBaseT u3yuyeHne pasHooO0pa3us MOMyIsaIui
Ha HYKJIECOTHJHOM YypoBHE [6]. HaumHaeT pa3BuUBaTbCsi HOBOE HAIIpaBICHHE IOMYIALIMOHHON
TeHETHKU — TECHOMHOE TecTupoBaHue nomyrsanuii [7]. Knaccudukarus pazHooOpasusi TEHOTUIIOB TIO
pesynbraram MojekyasipHoro MapkupoBanus (AFLP—meron) ¢ onpenenennem KI'O (koaddurment
reHeTHYecKoi opuruHagbHocTH) Obuta npenioxena E. K. ITorokunoit u T. I. Anekcannposoii [8].
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OObeKTaMy W3YYCHHs SIBJSUTHCh COpTa BUKM TOCEBHOU Vicia sativa L. Ha ocHoOBaHMHM 3TOTO
MOJX0/Ia C YYEeTOM Majod YHUCIEHHOCTH MOMYJSIUI ObUl MpEeAsioeH MOAXOA AJs ONpeAeseHUs
TUIUYHOCTH/CHEIM(PUYHOCTH TeHO(DOHIOB PEIKUX BUAOB TPAaBAHUCTBIX pacTeHuit [9].
Omnpenernenre OpUrHHAIBHOCTH TEHETHYECKOTO pasHooOpa3us copToB pacteHuit [10] u naxe mopoxn
KUBOTHBIX [11] BecbMma akTyaldbHO B HAcCTOAILIEE BpeMs ISl YBEJIUYEHUS MPOU3BOJUTEIBHOCTH C
Y4eTOM JOCTHXKEHHUH CEeNeKLIUU.

[Momynsiuuu APeBECHBIX PACTEHUN 3aHMMAOT OOJBIINE TUIOIMAAN M, KaK MPaBUIIO, TCHOTHIIBI
X pacTeHHid Oojiee OJHOTHIHBI MPU COMOCTABICHUU C TOMYIALUSAMHU TPABIHUCTBIX PACTCHHIA.
JlpeBecHbIE pAacTEHUs MMEIOT OOJBIIYI0 MPOAOLDKUTENBHOCTh JKU3HU. OTH OCOOCHHOCTH
JPEBECHBIX PACTEHUI HEOOXOAMMO YUUTHIBATH MPU XapaKTEPUCTUKE FeHO(DOHA0B, B TOM YHCIE MIPU
OINMCAaHUH UX CHEIU(DUIHOCTH.

VY npeBecHBIX PACTEHHIA, a UIMEHHO Yy JIMCTBEHHBIX, MOJCIBHBIM POAOM Il TEHETUYECKOTO
aHayM3a cyuTaeTrcs pox Tomoib Populus L., Tak oH oOnagaeT CpaBHUTEIBHO HEOOJBIIUM I10
pa3Mepy TeHOMOM U OOJIBIIUM aJanTHUBHBIM MOTEHIUanioM. [lepBbIM BHIIOM U3 JPEBECHBIX
pacTeHuii, TEHOM KOTOPOTO TIOYTH IOJHOCTHIO CEKBEHHPOBAJIH, OBUI CEBEPOAMEPUKAHCKUN BHI
tononiss P. trichocarpa [12]. Ha Ypane pacnpocrpanen Populus tremula L. (TOmosb ApoKamui Win
e OCHHA), KOTOPBII1 SIBJISETCS JIECO0OPA3YIOIIUM U MPAKTHUECKH 3HAYUMBIM BUJIOM.

Y XBOIHBIX e BUJOB JPEBECHBIX pacTeHU u30paH BuA U3 pona Larix Mill., B cBa3u ¢ TeM,
9TO OH CUMTaeTcs Haubojee pacHpOCTpAHEHHBIM BO BCEM MHpe, BKIO4Yas W Poccuiickyro
Oenepanuto [13]. Ha Ypane pon Larix mpencraBiieH 3amaJHOW pacoil JMCTBEHHUIBI CUOUPCKOM
Larix sibirica Ledeb. [14]. H. B. Jpuuc [15] onucan nucrBennuny CykaueBa (Larix sukaczewii
Dyl.) xak otnenbHbld BuA. M3yueHHbIE HAMU MOMYJSIIMM ONpPEEICHbl HAMU Kak 3arajHas paca
JUCTBEHHHUIIBI CHOUpPCKOU Larix sibirica Ledeb. (L. sukaczewii) n cokpaiieHHO o003HaueHa Kak L.
sibirica. B. II Ilyrenuxun wu 3. X. IlluranmoBeiM ¢ coaBropamu [13, 16] wucciemoBamu c
MPUMEHEHUEM U30(E€PMEHTHBIX MAPKEPOB T'€HETUYECKYI0 M3MEHUMBOCTH MPUPOAHBIX MOMYISIUN
L. sukaczewii na Cpennem Ypane. B. JI. CemepukoB ¢ coaBropamu [17] ¢ nmpumenenuem AFLP—
MapKepoB, HM30()EPMEHTHBIX, MHUTOXOHJPHUATIBHBIX M XJIOPOIJIACTHBIX, a TaKXKE C BBIIBICHHUEM
HYKJICOTHTHOTO MOTUMOP(H3Ma y OTJIEIBbHBIX TOTEHIUAIBHO aJalITHBHO—3HAYUMBIX T€HOB, U3yUHII
TEHETHYECKYI0 HW3MEHYMBOCTh, IJIABHBIM 00pa3oM, JUIs aHajn3a BONPOCOB (HIOTEHHH, Ha
[Tpunonsipuom Ypane ¥ Ha BOCTOYHOM MaKpOCKJIOHE YpalibCKUX Top. [eHeTH4ecKuil KOMIOHEHT
OHMOJIOTHYECKOT0 pa3HOOOpa3us Nonyasuil L. sibirica 3amalHOr0 MaKpOCKJIOHA YpalbCKUX TOp Ha
ocHoBaHuu noiaumopdusma JJHK—mapkepoB nmpakTruuecku He U3yUeH.

OpUruHaNbHOCTh U TUINUYHOCTH/CHEU(PUUHOCTh T€HO(POHIOB NPUPOTHBIX MOMYISIUN 2-X
n30paHHBIX Ul UccienoBaHus BUAOB (P. tremula v L. sibirica) paHee He olpeensiaach ¢ y4eTOM
COBOKYITHOCTH XapaKTePUCTUK T'€HETHUYECKOro pa3HoOoOpasus C LeIbl0 OTOOpa MOMYJSUMHA JUis
COXpaHEHUs TCHETUUECKOTO KOMIIOHEHTa OMopa3zHoo0pas3us.

Lenp m3ydeHUs — OMpEACTICHHE XapaKTePUCTHK TeHETUYECKOW M3MEHYHBOCTH Ha YpPOBHE
MOMYNSAUUNA ISl  BBIABICHUS TEHETUYECKOH OpPUTMHANBHOCTH, YCTAHOBJIEHHE O0a30BBIX U
CBOEOOpa3HBIX TeHO(OHIOB MOMYMSAIUI 2-X BUIOB ApeBeCHbIX pacteHuit (P. tremula v L. sibirica)
Ha Cpennem n CeBepHOM Ypasie s O0TOOpa MOMYJISAIMNA C HETbI0 PEKOMEHJAIMA Mep OXpPaHbI
reHO(OH/I0B C YYETOM UX TUIIMYHOCTH U CHeU(UKHU Ui UCCIEJOBAHHOIO pailioHa.

Mamepuanvi u memoowl ucciedosanuil
B kauectBe 00BEKTOB AJsi M3Y4YEHUsI BBIOpaHbI 7 MOMYISLUN TOIMOJNS JPOXKAIIEro WIIH Ke
ocunsl (Populus tremula L., Salicaceae), koTopble TpucyTcTBYIOT Ha CpeqHeM Ypase, B pa3lIndHbIX
necanyectBax [lepmckoro kpas: Bepxue-Kypbunckom (Ptrl), J{oOpsHckom (Ptr2), KyHrypckom
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(Ptr3), Cykcyuckom (Ptr4), Uactunckom (Ptr5), Yepmosckom (Ptr6) u I'ydbaxunckom (Ptr7). JleBaTh
MOMYJISIIIUA  3allafHOM  pachl JIMCTBEHHUII cuOupckour (Larix sibirica Ledeb., Pinaceae)
pasmematorcsi Ha Cpeanem u CeBepHoMm VYpane, BoceMb u3 Hux B llepMckom kpae: B
MYHUIIUTIAIIEHOM TOCYJapCTBEHHOM 3amoBennuke «Bummepckuity (Lsbl, Lsb2), a eme B
necHnuectBax: KpacHoBumepckom (Lsb3); Uepapinckom (Lsb4), B Taiinckom (Lsb)S),
[Tomaznenckom (Lsb7), Ocunckom (Lsb8), Kumeprckom (Lsb9). Onna nonymsuus L. sibirica
pacnonaraercs B CBepanoBckoit oonactu B KaukaHapckoM y4acTKOBOM JiecHUYecTBe (Lsho).

Jis  TpoBeICHUS MOJEKYISIPHO-TEHETHUECKOoro u3ydeHuss nuctbs (y L. sibirica XBos)
coOpansbl ¢ kaxaoro u3 28-30 nepeBbeB BO Bcex m3ydeHHBbIX 16 momymsimusax. JITHK Beigensum mo
meronuke C. Pomkepca c¢ coaBtopamu [18] ¢ mMomudukamusMu s XBOMHBIX pacteHuid [19].
Kauecto n xapaxrepuctuku JJHK ompenensmn mHa npubope Spectrofotometr'” NanoDrop 2000
(Thermo scientific, USA). MonekynsapHO-—T€HETUYECKOe H3yYCHHUE MOMYJSAIHA 2-X BHIOB ObUIH
npoBeneHsl ¢ mpuMmenenueM ISSR (Inter Simple Sequence Repeats [20]) — meTona monumopduzma
JIHK. Cmech mnsa TP o6pemom 25 MK copepikana: 2 equHuUIbl Jag-monumepassl; 2,5 Mk 10x
oydepa + MgCl, («Cunexc My, Poccus); 25 nM mpaiimepa («Cunton», Poccus); 0,25 mM dANTP
(“Fermentas”, Jlutea); 5 mxn JJHK. Ammm¢pukanuio THK npoBoaunu B Tepmonukiepe GeneAmp
PCR System 9700 (Applied Biosystems, USA) ¢ nsateio ISSR—mpaiimepamu, 3ppexTUBHBIMU TSI
P. tremula (M1 (AC)sCG, M27 (GA)C, X9 (ACC)6G, X10 (AGC)sC, X11 (AGC)sG); u ¢ naTbro
xe ISSR-npaiimepamu, HO koTopsie 3 dhextuBHbI 1 L. sibirica (M3 (AC)sCT, X10 (AGC)6C, X11
(AGC)6G, ISSR-8 (GAG)C, CR-215 (CA)sGT). Hdnsa 2-x uccienoBaHHbIX BUJIOB UCIOJIb30BAIHCH
2 omunakoBbix ISSR-mpaiimepa X10 (AGC)sC u X11 (AGC)sG, umeromme OAMH U TOT XKe
TPUHYKIICOTUTHBIM TTOBTOP, HO PA3IMYAIOIIMICS «SIKOPHBIMY HYKICOTHIOM Ha KOHIIe mpaiimepa. B
nporiecce IIP mnpobder JAHK ammmmduuupoBamucys mo obmenpunsToid mist ISSR—merona
IporpaMMe: HauajibHas aeHarypauus 94°C, 2 muH.; nepssle 5 nukios 94 °C, 20 cek.; t° omxkura, 10
cek.; 72 °C, 10 cek.; B manpHenmux 35 mukmax 94°C, 5 cek.; t° orxkwura, 5 cek.; 72°C, 5 cek.
Temneparypa otxkura B 3aBucuMocTd oT G/C cocrtaBa npaiimepoB usMmeHsack ot 46°C mo 56°C.
Jliis onpeneneHys YMCTOThl PEaKTUBOB B KauecTBe K— B peaklMOHHYIO cMeCh J00aBIiu B3aMEH
JJHK 5 Mk nenoHW3MpOBaHHON BOABI. AMIUTMKOHBI pa3benuHsIN dekTpodope3om B 1,7%
araposzHom resne B 1x TBE Oydepe, okpammuBanu OpoMUCTbIM dTHANEM. {151 onipepeneHus JUIH
aMJIMKOHOB BbIOpasin Mapkep MojekynsipHoil maccsl (100 bp +1.5 + 3 Kb DNA Ladder, (OOO
«Cub3H3uM—M», Mocksa). dortorpadupoBaHue M MOJACYET [UIMH AMIUIMKOHOB TMPOBOIMIM C
MOMOIIIBIO cucTeMbI Tenb—aokymMeHTauu GelDoc, a Takke nporpammbsl Quantity One («Bio—Rady,
USA). [IpoBeneno monexynsgpHo-TeHernyeckoe tectupoBanue 119 ISSR-PCR mapkepoB y 206
nepeBbeB P. tremula, a Taxxe 121 ISSR-PCR mapkepoB y 298 nepeBbeB L. sibirica; B Marpulie
paccMoTpeHsl 62 168 mo3unuii.

B npexncraBnenHol paboTe mpoaHaIU3UPOBaHbI JHIb TOJBKO XapaKTEPUCTHKHU MoKa3aTesei
TeHETUYECKON M3MEHYMBOCTHU MOMYJISAINI, KOTOpbIe BaXKHbI AJIs BBISIBICHUS CBOMCTBA TUITUYHOCTH
u crneuupukd ux reHopoHnoB. Briasnenune nomumopduszma JIHK mnposeneHo ¢ mopnmepkkoi
obmenpu3HanHbIx KommnbioTepHbIX mporpamm POPGENE 1.31 u cnenr makpoca GenAlEX6 mns
MS—-Excel c¢ omnpenenennem gomu (Pos) mnomumopdubix mokycoB [21], oxumaemoint (Hg)
rerepo3urotHocty [22]. Ilpu ananuze reHEeTHYECKOM HM3MEHUMBOCTH BHYTPH MOMYISLIUOHHBIX
cucreM JI. A. XKuBoTtoBckuii [23] BHEC NPEIOKEHNE YCTAaHOBUTH CIIECAYIOIINE MOKA3aTENN: 10JIs
penkux Mopd 4 (o603HaYeHHAS B TaHHOU paboTe MpHU aHAIM3E PEAKUX aJuleNiell Kak /,); MoKa3arenb
BHYTPUIIONYJIAIIMOHHOW M3MEHYMBOCTU i (0003HaueHHBIH Kak u,). Cnenuduyeckue 0coOEHHOCTH
reHo()OH/10B OBbLIIM YCTAHOBIIEHBI 110 MeTOAMKe, aBTopamu kotopoii siBistores E. K. [Totokuna, E. T.
AnekcanapoBa [8], xoropas npexnycmarpusaer noacder KI'O. B 3Ty meromuky B CBsI3U €O
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crenupUKON TMOMYISIIIUN JPEBECHBIX pacTEHUW ObIM BHECEHBI M3MeHeHus [9, 24]. Drta crarhs HE
MPEIyCMaTPUBACT COIMOCTABIICHHS XapaKTEPUCTUK TCHETHYECKOW HM3MEHYHMBOCTH 2-X W30paHHBIX
JUIS WCCIICIOBAHMSI BHJIOB M, YTO OOJbBIIE, HE MPETCHIyeT Ha COMOCTABICHHWE TEHETUYECKON
W3MEHUYUBOCTH TIOMYJISIITUI MEX XBOWHBIMH M JINCTBEHHBIMH PACTEHUSIMU B CBSI3U C TEM, YTO B HEH
MIPOaHAM3UPOBAHA TEHETHYECKAsh M3MEHYMBOCTh MONMYISIUN Juiib y 1-ro Buma (P. tremula) w3
oTJIena IBETKOBbIE pacTeHus Magnoliophyta u eme mumb y 1-ro Buma (L. sibirica) u3 otnena
rojioceMeHHbIe pacTenus Pinophyta.

Peszynomamut u ux obcyscoenue

Ha ocHoBanMM [MaHHBIX MOIUMOpGHU3MAa CTPYKTYPHBIX pPAalOHOB T€HOMa BBICUMTHIBAIOTCS
KOJIMUECTBEHHBIE XAPAKTEPUCTUKU TE€HETHUYECKOro KOMIIOHEHTa OHMOpazHOO0Opasus, IIaBHOW U3
KOTOPBIX CIIY’KUT yacrora ajuiens. Kak pa3 Ha ee JaHHBIX PacCUUTHIBAIOTCS MPAKTUYECKH BCE
XAapaKTePUCTUKU TIEHETUYECKOro MoJuMOophHU3Ma; IOITOMY Ul BBIABICHUS TI'€HETUYECKOU
OPUTMHAIBHOCTH  TOMYJSIUOHHBIX  TeHO(QOHJOB HYKHO CHayaja BBIICHUTh  IJIaBHBIC
XapaKTePUCTUKA TEHETUYECKOM W3MEHYMBOCTH Ha TOMYISIHUOHHOM YPOBHE, a MMEHHO YHCIIO
ajjieneil, 4ucio MoJUMOP(HBIX BBIABICHHBIX ajUlefiell M MX MPOLEHT WM JOJ0, M B Cilydae
IPUMEHEHHsI JOMUHAHTHBIX MapKEPOB — OXKMJIAEMYI0 T€TepO3UTOTHOCTb.

[Ipu uzyuenun 7 nonynsuuit P. tremula BoigBneno 119 paznuunsix ISSR-PCR mapkepos, u3
HUX YHCII0 TOTUMOP(HBIX pa3IMdHBIX MApKEPOB MOACYUTAHO Kak 87, a ux noist — 0,731. s Bcex

aHAJIM3UPYEMBIX 7 TOMYJISLUI Jpyras MO3UIMs, a UMCHHO OXuaaemas aoiis rereposuror (H, )
ocunbl Hu3ka — 0,129. Haussicuiee 3nauenue H, mnoncuntano B Ptr2 (H, =0,160), a HeBbICOKas
[25] — B Ptr7 ( H; =0,088). Bompmium mHOrooOpasuem reHeruueckux naHHbX (Tabmuma 1)
xapakrepusyercsi Ptr4 ( Py, =0,790; H, =0,138), a munumansueiM — Ptr5 ( Py, =0,565; H,
=0.120). [ns P tremula B nureparype MpHUBEIEHBI TMpeAeNbl BaPbUPOBAHUS OKUIACMOMN
rerepo3urotHoctd — ot 0,026 no 0,834 [26]. B u3yueHHbIX NONMYISIMOHHBIX cucTteMax P. tremula
CHEKTp 3Toro nokaszarens menbine — ot 0,088 (Ptr7) no 0,160 (Ptr2).

Penxumu uMeHyrOTCs aljienu, KOTOpbIe MPEICTAaBIeHbI B TOMYJISIIIUN C YaCTOTOM MeHbIe 5%.
OTH ajulend UMEIOT BCE MIAHCHI ObITh OOHAPY)KEHBI B MOMYNIANMSIX H3ydaemoro Buaa. [Tommmo
3TOTO, ISl OMHUCaHHUS cBoeoOpa3us TeHO(DOHJIOB AaKTyalbHbl YHUKaJbHbBIC WJIH OpPUTHHAIBHBIC
amnenu (unu ISSR—PCR BbisiBneHHble Mapkepsbl), koTopble amnuduuupytorcs B [P ¢ nmpobamu
JIHK mumis w3 ogHoi nonyssiiiuu. OHU JOTIOJTHSIOT MMEHHO Ha MOMYJISIITUOHHOM YPOBHE OTMMCAHUE
OpPUTHHAILHOCTH reHO(OH IA.

Taobmuua 1.
XAPAKTEPUCTUKY T'EHETUYECKOI N3MEHUMBOCTH 7 TIOITYJISIITUN P. tremula
Honyaayuul Ptrl Ptr2 Ptr3 Ptr4 Ptr5 Ptr6 Ptr7
nokaszameniu
P, 0,530 0,785 0,733 0,790 0,565 0,727 0,686
o 0,139 0,160 0,142 0,138 0,120 0,114 0,088
E (0,018) (0,018) (0,017) (0,016) (0,016) (0,015) (0,014)
Un 1 5 5 1 5 1 1
Ipumeuanue: Py, — nomnst nonmmop¢Hsix Jokycos; H, — oxwumaemas mons rereposuror; Un —

YICII0 OPUTMHAIBHBIX (YHUKaNBHBIX) amnened; Ptrl, Ptr2, Ptr3, Ptr4, Ptr5, Ptr6, Ptr7 — obGo3nauenus
HONYJIALUN

50



http://www.bulletennauki.com/

brwonnemenv nayku u npakmuxu — Bulletin of Science and Practice

Hayuuslil HcypHan (scientific journal) T. 4. Ne5. 2018 2.
http://www.bulletennauki.com

B nonynsimusax Ptrl, Ptr4, Ptr6, Ptr7 BeisiBneno no 1 opurunansHomy ISSR—PCR mapkepy, a
B nonymauusix Ptr2, Ptr3, Ptr5 — mno 5. Jna Ptrl ¢ npumenenneM B I[P mnpaiimepa M1
ammmudunuposan opuruHaibHblii ISSR-PCR wmapkep amunoit 1190 mu ¢ gacroroir 0,860. Ilo
MIPEIIOKESHUIO YKOPOUCHHOM 3armucu [9] MoJeKynsipHoro Mapkepa oH o6o3HaueH Kak Ptrly,1190y;.
C npumenenueM npaitmepa X9 B Ptr7 ocrHbI yCTaHOBIEH OpUTHHANIBHBIA Mapkep JirHo# 310 mH ¢
gactoToil BctpedaemocTtu 0,530 (Ptr7,,310x9). Ilpu aHanm3e reHETHYECKOro KOMIIOHEHTAa BHYTPH
nonynsauuid no npemioxkenuto JI. A. XKupotosckoro [23], B 7 monmyisiiMsIX OCHHBI YCTaHOBJIEHO,
paBHOMEpHEE pacipeiesieHbl yacToThl amieneit B Prr2 (1,=0,598), a Haumenee pasmepeHo — B Pir)
(1,=0,301). Ilokazarens h, paccMaTpuBaeT CTPYKTYpy T€HETHUYECKOTO pa3HOOOpa3us H3HYTPU
nonymsiiuid. [To ceenenusim JI. A. JKuBoroBckoro [23], moporoBblid mokaszarens h, mocturaer 0,3.
UeM MeHbIIE YCTAaHOBJICHHBIM B MOMYISIIMM IMOKa3arenb h,, Tem Oombine cOamaHcHpoBaHA
CTpYKTypa pa3HOOOpa3usi B MOMYJSAIMH, MOTOMY YTO MEHbIIE KpailHux mopd. B ciyuae, eciu
nokaszarens h, 6onee, yem 0,3; To CTpyKTypa HE paBHOBECHA B CBSI3U C BHICOYAMIINM COIEP)KaHUEM
kpaitaux Mopd. ITokazarens h, numeer Gosiee Bricokoe 3HaueHue, yeM 0,3, y 4 MOmyJIsmuil TOmoss
npoxamiero: Ptr3 (hy =0,603), Ptr4 (h,=0,586), Ptr5 (h~=0,582), Ptrl (h~0,422). [Toxazaremnp h,
Hwke 0,3 y 3-x monymsiuu ocunsl: Ptr3 (hy =0,204), Ptr6 (h~=0,185), Ptr7 (h=0,185).

[Tpu uzyuenuun 9 nomynaumii L. sibirica, a UMEHHO €€ 3amaJHOi packl, aMIUTU(PUIIMPOBAHO
121 ISSR-PCR wmapkepa. Kak mnomumopdubsie ykazansl 117 amneneit ( Py, =0,951). Ha

OObEeIMHEHHYI0O BBIOOPKY U3 9 MOMynAUUd, OXUJaemas TeTepO3UTOTHOCTh JUCTBECHHHIIBI
cubupckoii mogcuutana kak 0,202. Kak ycranosuna FO. C. Bacunwsesa [27], Oonee rereporeHHa

(Pucynok) momymsitust LsbS ( Pys =0,868; H, =0,225), a B HaumeHbiuei crenedn — Lsb7 ( Py

=0,741; H,=0,171). B momynsumsx Lsb3, Lsb5 ammmounupoBano mo 1 opuruHagbHOMY (WIIH

YHUKAQJIbHOMY), a B momymsiuuu Lsb6 — 2 opurunansHbeix ISSR-PCR mapkepa. K mpumepy, B
nonynsauuu Lsb3 neTekTupoBaH NOAMMOPGHbIM opurnHanbHbeli Mapkep Lsb3;480sg, KOTOpBIit
MIPUCYTCTBYET B MONYISLMU ¢ yacToToi 0,467.

[Ipyn cpaBHEHMU ONHCAaHHBIX XAPAKTEPUCTUK M3YYEHHOI'O T'€HETHYECKOI0 pazHooOpasusi ¢
yKa3aHHBIMU B JIUTEpaType JaHHBIMH HYXHO 00s3aTelbHO YyYUTHIBaTh, UYTO I[OKa3aTelu,
nojcuuTanueie MetonoM ISSR—¢buHrepnpuHTHHTa, TAaKTUYHO paccMaTpHUBATh JHUIIb TOJIBKO C
JTAHHBIMH, YCTAHOBJICHHBIMH C PUMEHEHHEM TakuXx ke noMuHaHTHRIX JIHK-Mapkepos

o 5 0,300 ,
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Monynauyuu

Pucynok. ['eneTndeckoe pasHooOpasue 9 momyssiumii L. sibirica: mosst monmumopgHbIX 10KycoB (Pgs),
oxunaemas rerepo3urotHocth (Hg); Lsbl, Lshb2, Lsb3, L4s, Lsb5, Lsh6, Lsh7, Lsb8, Lsh9 — obo3nauecnue
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I[To cBegenusm B. II. Ilyrenuxuna u ero coaBropoB [13] B «mmepMCKO—KaMCKOU
MPEaypATBCKON» U30JIMPOBAHHON monysuuii TucTBeHHUIbI CykadeBa B [Ipukambe Ha OCHOBaHUU
nonuMopdu3mMa n30(epPMEHTOB YCTAHOBIICH TOBBIIICHHBIN 1O CPABHEHHUIO C APYTUMHU palioHAMU
pacnpoCcTpaHeHHsl YpOBEHb reHeThuueckoi naMenunBoctu [13]. C npumMeHeHneM MUKpPOCATEIITUTOB
y L. sibirica, npouspacratomieii Ha tore KpacHOSpckoro kpas, YCTAaHOBJIEHO, 4YTO HMEHHO
nonuMopdubMu Obutn 91,3% noxycos [28].

Y 9 o00cnenoBaHHBIX MONYISAIUN JIMCTBEHHULBI CUOMPCKON OONbIIeH PaBHOMEPHOCTHIO
paccpenoToYeHHS 4acToT ayuieseit oomanana Lsb5 (W=1,774), a naumenwineit — Lsb7 (1,=1,626). B
otmuunu OT P. tremula nokazarens h, y Bcex 9 momynsimuii L. sibirica menbiie 0.3; TO €CTh OHH
00JIaal0T HU3KUM COJEpKaHWEM KpallHHMX Mop(d M paBHOBECHOW CTPYKTYpOH pa3zHooOpasusl.
Haumenbime 3HaYeHUs aHAIM3UPYEMOro Iokaszarens noacuutansl B LsbS (h, = 0,113), a cambie
oonpime — B Lsb7 (h=0,187), mosToMy oHa ¥ HamMmeHee paBHOBecHa. [lokazarens h, Taxxke
YCTaHOBJICH Ha OocHOBaHWHW mosmmopduszma sokyca 4CL1-363 (rern 4-coumarate-CoA ligase, ID
NCBI LOC18435511) y L. sibirica [6]. B kadecTBe MOp} HPUHATHI TaIUIOTHITEI. 3AKOHOMEPHOCTH
CTPYKTYpBl pa3zHo0Opa3usi momymsiuuii L. sibirica, oOHapyXKEHHbIE HA OCHOBaHHMM I1apaMETPOB
ISSR-PCR mapkepoB u MoCUUTaHHbBIE TOCPEACTBOM h;, yIOCTOBEpEHBI HA JaHHBIX PACCMOTPEHUS
SNP—wmapkepoB. B utore, u3 npoaHalu3upOBaHHBIX XapaKTEPUCTUK T€HETHUECKOTO pa3HOo00pa3us
Ha OCHOBE JaHHBIX U3 16 momymsmmii 2-X BHIOB Ha Ypaje cBoeoOpasue TeHO(POHIOB
MOMYJISALUNA MOXKET HPOWUIIOCTPUPOBATh JIMIIL TOJIBKO OJUH W3 IIOKa3arelel — 4Yucio
OpUTHHANIBHBIX ajuieniel. I3 BHYTpEHHUX XapaKTePUCTHK pa3zHOOOpaszusi MOMYISIUN i
BBISIBJICHUSI OPUTHHATLHOCTA TeHO(POHI0B MOKHO OTMETUTh MOKa3aTelb I, HO OH WUIIOCTPUPYET O
paccpeIOTOYCHUH YacTOT ajliesiell B MOMYJSINH, He YKa3biBas Ha ux crenuduky. s BBIABICHUS
TeHETHYECKON OPUTHHAIBHOCTH MOMYIISIIMOHHBIX TeHO(POHIOB caMblii HH()OPMATUBHBIM CUUTACTCS
ko3 dunrienT renerndyeckor opuruHanpHocTH — KI'O [8]. B 3aBUCHMOCTH OT YacTOTHI
BCTPEUAEMOCTH MPOU3BOMAAT «B3BEUIMBaHHE», B HaIIeM Cilydae, BCTPEYaeMOCTH aieneu. Y
«OpIAMHAPHBIX» Moyl BeisiBisieTcs MeHbUE KI'O, Tak Kak y HHUX KOMIUIEKT 4YacTo
BCTpEYaroNIuxcs B uccienyemont rpymmsl ayuienei. Hanbonpmmit KI'O BBISIBISIETCS Y TOMYIISAIIHA,
KOTOpbIE MMEIOT B CBOEM COCTAaBE€ PEAKO BCTPEUAIOLIUECS B HCCIEAYEMOM pailOHe aJlIeNH.
Metonuka moacueta KI'O paspaboraHa ¢ mpuMEHEHHEM MapKepoB C JOMHHAHTHBIM THIIOM
HacJleIOBaHUA U pa3pelaeT OTMETUTh 0a3UCHbIE U CBOCOOpa3HbIe TeHOPOHIBI.

Ja omnpenenenus KI'Op nomynsiuuii JpeBEeCHBIX BUAOB PpACTEHH B OOIIETPHUHSTYIO
MeTOAMKY [8] ObLTH BHECEHBI MOAUBUIIMKALUK [9, 24], Tak KaKk MaTpuIla COCTaBIeHa 00sI3aTeTIBHO C
y4€TOM I€HOTHUIIOB MHIUBUAYAIBHO BCEX U3YUYECHHBIX JACPEBBEB, a HE Ul MOMYISALUU B LEJIOM, KaK
B oOuenpuHsaToil meronuke. [Ipu BBIMOTHEHUM IMOACYETOB MO HEW TepsieTcss WHIMBUIyalbHas
nH(popMaIus O JEepeBbsiX, KOTOpas MPUHIUIHNAIbHA IPU HCCIEA0BAaHUU JIPEBECHBIX pacTeHuil. B
CBSI3U OTMEUEHHBIMH Moau(pUKausaMu B mpenoctaBieHHON pabore KI'O o0o3HaueH Hamu Kak
KI'Op, to ects KI'O ans npeBecHbix pactenuil. B TaOmuie 2 mpeacTaBieH UTOrOBBIA MOACYET
KI'Op ans 7 nomymsiiuiit Tonosnst aposkamiero. Cameie 6omibinne KI'Op oOHapykeHbI B MOMYISIUAX
ocunbl. Ptr4 (KI'Op=2,450); Ptr2 (K['Op=2,200), a mensume — B Ptr5 (KI'Op=1,900). [dns
JeNIeHUsI TeHO(POHI0B M3YUYEHHBIX MOMYJISIIIMOHHBIX CHCTEM OCHHBI 10 CTENEHH OPUTHHAIBLHOCTH
(crermuduunoctn) npeniaratorcs uatepsaibl: ¢ KI'Op ot 1,500 no 1,900 — tunuunstit; ¢ KI'Op ot
2,000 1 moBbllle — CHEHU(PHUYHBIN, HO C Y4YETOM YHUKaJIbHBIX WJIM OPUTHHAJBHBIX ajulesei.
Bcenencreue storo, momymsius tomoss apoxaiuero Prr5 (KI'Op=1,900) pacronaraer oObIYHBIM
(6a30BbIM) rerodonaOM, a omyrsituu Pir4 (KI'Op=2,450) u Ptr2 (KI'Op=2,200) — cBO€0Opa3HBIM
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reHodonom. Bricouaitime KI'Op moaTBepxaatoT NpUCyTCTBUE B TeHOMOHIE PEAKUX I pailoHa
M3BICKAaHUH ajienied, X OONBIIOro CoepKaHus M YKa3bIBaIOT Ha crielu(pUIHOCTh TeHOPOHA.

[Tonynsauun xe ¢ HauMmeHbIIUM KI'Op MMEIOT HEBBICOKHE YacCTOTBHl U COAEPHKAHHE PENKHUX
ajseNneld, 4To yKasbIBaeT Ha HaIM4yue B momynsuuu 6asucHoro reHodonna. Y L. sibirica cambie
oonpmme KI'Op BbeisiBniensl B momymsinust LsbS (K['Op=1,171); a eme B Hel ke OOHApYKEHBI
OpUrMHajIbHbIC ajienu [27]. DTa 5 nomynauus HaxXoAUTCs B 3anagHoi yactu [lepmckoro kpast u Ha
3HAYUTEIHLHOM PACCTOSTHUU OT MHBIX M3YYEHHBIX MOMYJsALU. BrioiaHe BeposiTHO, BCIEICTBUE ATOTO
B HE M COOpaHbl HETUIIUYHBIC JJIs paiioHa m3bickaHui amtenu. Menbsmmii KI'Op nmoxcuuTan y
Lsb4 (KI'Op=0,587). Ona oOnamaer Oa3uCHBIM IS pailoHa W3BICKAaHUN TeHodoHIOM. ITa
NOMYJISALUS pacroyiaraeTcs Ha ceBepe llepmckoro kpasi, B IEHTPE PErMOHA CPEAHETACIKHBIX JIECOB,
KOTOPBIM 3aHUMaeT OOJBIINE TEPPUTOPHH C IMOYTH HEMPEPHIBHBIM apeajoM M MPAKTHYECKH He
3aTPOHYT BIMSHHEM YelloBeKa. BrojHe BeposTHO, 3TO U CIYKUT OAHUM U3 (AaKTOPOB TUIIUYHOCTHU
reHodonna Lsb4. B paccmarpuBaeMoii MOMyJSAIUA HE HAlIGHB OPUTHHAIBHBIC aJIJICIIH.

Hakoner, st mkaaupoBaHus TeHO(OHIOB JIMCTBEHHUIBI CHOUPCKOM, TO €CTh €€ 3amaJHoi
pachl, 1O CTENEeHU UX OPUTMHAIBHOCTH (Cenu(UUHOCTH) B palloHe U3yueHUs MPEUIOKEHBI TaKue
unrepBaibl: ¢ KI'Op or 0,580 mo 0,930 — tunmussiii; ¢ KI'Op or 0,930 u noBeime —
cnenuduuHblii. He cumrast 3T0T0, MPU BHISBICHUN CIICIU(UKH MPETYCMATPUBAIOTCS MIPUCYTCTBUE
OPUTHHAJILHBIX aJlIeNieid, OOHAPY)KCHHBIX C NMPUMCHEHHEM BCEBO3MOXKHBIX THIIOB MapkepoB. K
npumepy, B nonynsinuu Lsb7 ¢ K['Op=0,703 panbie ObUI0 YyCTaHOBIEHO HanOombliee 4ucio (5)
opurnHalbHbIX SNP—MapkepoB [6], BciencTBue 3Toro reHOoGOHI ATOM MOMYISIUU BO3MOXKHO
OTHECTH K CHEIU(PUICCKUM.

Kak mnokazano Ha 16 momymsumii 2-x BUAOB pacTeHuil, npenensl 3HadeHuit KI'Op nns
OTpeAeNeHUs] TUIMHUYHOCTH/CHEIU(PUYHOCTH TEHOTHUIIOB OTJIUYAIOTCS JJs Pa3jIMYHbIX BHJIOB
pPaCTeHMId U UX HY>KHO MOJICUMTATh JJISl TF0OO0T0 BUAA OTJIEIBHO B PaiiOHE U3YUCHHUS.

B wurore, npeanoxkeH NpuHIMI 0TOOpa OOBEKTOB ISl COXpaHEHMsI FeHO(OHAOB, a UMEHHO
PEKOMEHJ0BaHO BBIOMpATh MOMYISALMU KaK C 0a30BbIMU (THMNMYHBIMHM) TeHO(OHAAMHU, KaK Yy
P. tremula nonynsuust Ptr5 (KI'Op=1,900) u y L. sibirica nonynsuust Lsb4 (K['Op=0,587); xpome
3TOro, ¥ €O cneuu(UIHbBIMU reHopoHaaMu, Kak y P. tremula nonynsuus Ptr4 (KI'Op=2,450); Ptr2
(KI'Op=2,200) u y L. sibirica nonynsuuu Lsb5 (K['Op=1,171).

3axmouenue

MonekynsapHo-reHeTuueckoe uszyuenune 7 nomynsuuit P tremula, BoisiBun 119 ISSR-PCR
MapkepoB. [lns P tremula CcBOWCTBEHEH BBICOKUN YPOBEHb T'€HETHYECKOTO pa3HOOOpasus
(P9s=0,731; Hr=0,129). bonee renerndecku pasHoodpasna Ptr4 (Pys=0,790; Hr =0,138), a meHee
— Ptr5 (Pys=0,565; Hg =0,120). [1o 1 opurunanbHOMY ajuiesnto HallJieHo B nonymsiuusx Ptril, Ptrd,
Ptr6, Ptr7, a B nonymsimusix Ptr2, Ptr3, Ptr5 — mo 5. YactoTel amieneid Oojiee paBHOMEPHO
pacrnipenenens! B Ptr2 (1,=0,598), a Haumenee paBHomepHo — B Ptr5 (1,=0,301).

IIpu uccnenoBanuu 9 mnomymsauuit L. sibirica BeisBneno 121 ISSR-PCR wmapkepa. [ons
nonuMopdu3mMa MapKepoB, U OKUJaeMasi reTepo3uroTHocTh (Pys=0,951; Hy =0,202 Bbilie y 3T0ro
BUaA), yeM y P. tremula. llonynsauuu L. sibirica emie OTANYAlOTCS MO CBEICHUSM O T€HETHYECKOM
pa3zHoo0pa3uu: B MOMyAsuu Lsh5 3T XapakTepucTHKU Bhicouaitmme (Pgs=0,868; Hy =0,225), a B
nonynsiuus Lsb7 — wmensime (Pys=0,741; Hp=0,171). B nomynsiuusx L. sibirica Lsb3, Lsb5
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BBISIBJICHO 1O | opuruHambHOMY, a B momyisauuu Lsb6 — 2 opurunanbHbix ISSR—-PCR mapkepa.
[Ipu 5TOM, paBHOMEPHBIM paccpeOTOYCHUEM YACTOT ajuienelt xapakrepusyercs LsbS (u,=1,747), a
HavMeHee paBHOMEpHbIM — B Lsb7 (1,=1,626). Bnpouem, naHHBIN NOKa3aTelb MOKA3bIBAET JIMIIIb
TOJILKO HAa MEPHOCTh PACCPENOTOUCHHUS YaCTOT aljiesied B MOMYISALHUUA, HE ISCMOHCTPUPYS HX
cnenupuIHOCTb.

B 3akirouenue, Ui COXpaHEHUS! OMMCAHHBIX TeHO(OHI0B MOMYISIMA H3YYeHHBIX 2-X BHJIOB
O0TOOpaHbl TOMYISALMU KaK C TUOUYHBIMH TeHOoOHIamH, Kak y P tremula monymsuus Ptr5
(KI'Op=1,900) u y L. sibirica nonynsuusa Lsb4 (KI'Op=0,587); u eme u co crnenupuiecKkumMu
reHooH1aMu, TaKUMHU Kak y P. tremula nonymsiius Ptr4 (KI'Op=2,450) u Ptr2 (KI'Op=2,200), a 'y
L. sibirica nomymsiuust Lsb5 (KI'Op=1,171). Cnemuduky reHOGOHIOB AOMONHAIOT €HIe |
OpUTHHANIbHBIC (YHUKAJIbHBIC) aiiend. l3yueHue TreHeTHYeCKOW W3MEHUYUBOCTH MPHUPOIHBIX
MOMYJISIIIMNA IPEBECHBIX PACTCHUH U OLIEHKA TEeHETHYECKOH OPUTHHAIILHOCTH UX TeHO(OHIOB TAKKe
HYXHBI JUISI PEKOMEHIAIMKA Mep OXpaHbl [0 BOCCTAHOBIICHHIO M JaJIbHEHIIEMY COXPaHEHUIO
reHO(OHIOB Ha MOIMY/SIIHOHHOM YPOBHE.
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