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Assessment of the genetic diversity of the pedunculate oak in the Russian Federation using

DNA analysis
V.A. Sivolapov, E.A. Vorobyova, V.N. Veprintsev, E.E. Kulakov (Branch of the Federal Budget
Institution "Russian Forest Protection Center" — "Forest Protection Center of the Voronezh

Region"; Federal State Budgetary Institution «All-Russian Research Institute of Forest Genetics,
Breeding and Biotechnology»)

The results of molecular genetic studies of the populations of the pedunculate oak from 23 regions
of Russia are presented. The high representation of samples made it possible to assess the level
of heterozygosity and identify the most valuable populations. Highly polymorphic loci such as
QrZAG5b, QrZAG65, QrZAG112, QrZAG7, QrZAGS87, QrZAGY%6, QrZAG39, QrZAGll,
QrZAG?20, QrZAG 110 were selected for molecular genetic analysis using ISSR-PCR markers flanked
by inverted repeats of microsatellites. In total, 419 alleles were identified, which reflect the variability
of genotypes for each subject under study. The greatest polymorphism was observed in the Bryansk,
Chuvash and Kirov populations. The predominance of homozygous genotypes was noted in the Pskov
and Nizhny Novgorod populations. The studied samples differ insignificantly in the observed and
effective number of alleles. To assess the genetic variability of populations, an indicator of expected
and observed heterozygosity was calculated, which indicates a high deficiency of heterozygous
genotypes. The greatest deficit of heterozygotes was observed in the populations of the Volga and
Southern Federal Districts. Closer values of heterozygosity to optimal values were established for
samples from the Central Federal District. It was found that each individual tree in the studied
populations shows an 80 % deficiency of heterozygotes relative to the population and 84 % relative
to the species. It was noted that among all the studied alleles, 81 % were unique, and they occur only
in any one locus. On the dendrogram constructed on the basis of the genetic distance, clustering
of populations of pedunculate oak into three separate groups is observed. Further studies of oak
polymorphism in the uncovered regions are certainly necessary to obtain a complete picture of the
structure of the species within the range within the borders of Russia.
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OlleHKa reHeTHYECKOro pa3Hooopasus ayoa yepemrdaroro B Poccuiickoii @enepanuu ¢ npuMene-
nuem JIHK-anammza

B.A. CuBonanos, E.A. BopoobeBa, B.H. Benpunues, E.E. Kyaakos

[IpuBeneHBI pe3yIBTaThl MOJIEKYIISIPHO-TEHETHUECKIX MCCICI0BAHMIA OIS 1yOa deper-
yaToro u3 23 pernoHoB Poccum. Bricokast mpencTaBieHHOCTh BEIOOPOK TTO3BOJIMIIA OIIEHUTD
YPOBEHB reTepO3UTOTHOCTH 1 BBIIEIUTDL HanboJiee LIEeHHBIE TTOMYJISIIAN. JIJ19 MOIeKyIIpHO-Te-
HeTHueckoro aHanusa ¢ mpuMmeHeHueM ISSR-PCR mapkepoB, hiaHKMPOBAaHHBIX MHBEPTUPO-
BaHHBIMUM TTOBTOPaMU MUKPOCATEJJIUTOB, OTOOPAaHbI BBLICOKOMOJIMMOPGhHBIE JIOKYChI, TaKue
Kak QrZAG5b, QrZAG65, QrZAG112, QrZAG7, QrZAG87, QrZAG96, QrZAG39, QrZAG11,
QrZAG20, QrZAG110. B o61ieit c1oxxHOCTH ObLIO BhISIBIEHO 419 ajteneii, KOTopble OTpaKa-
0T U3MEHYMBOCTH TEHOTHUIIOB 10 KaXKIOMY HCCIenyeMoMy cyobeKTy. HambosbImast mommop-
bHOCTh OTMEUEHA y OPSTHCKOI, YyBaIICKOW M KMPOBCKOM TTommysumii. [1peobmaganme romo-
3UTOTHBIX TEeHOTUITOB OTMEUYEHO B TICKOBCKOW M HUKETOPOICKON MOy IsImusx. M3ydeHHbIe
BbIOOPKU HECYILIECTBEHHO OTJIMYAIOTCS 110 HabIogaeMomMy 1 3G @GeKTUBHOMY YUCTY ajllelei.
JIng OLIeHKM TeHETUYECKOl U3MEHYMBOCTH TOMYJISIIMIM pacCuMTaH MoKa3aTeb OXKUIaeMOi 1
Ha0JII0JaeMOIi TeTePO3UTOTHOCTHU, KOTOPBII YKa3bIBAET HA BHICOKUIA A€(PULIUT reTePO3UTOTHBIX
reHoTunoB. Hanbonpimii 1e(UINT reTepo3uroT OTMEUEH B MOMYJISLMSIX [1pUBOJIKCKOTO 1
IOxHoro denepanbHoro okpyra. bosee 6:1m3Kre 3HaYeHUS TeTEPO3UTOTHOCTHU K OIITHMAIBHBIM
YCTaHOBJICHBI TSI BEIOOPOK U3 LleHTpaabHOTO (hemepasbHOrO OKpyra. YCTaHOBJICHO, YTO Ka-
KIIO€ OTAETBbHOE NEPEBO B M3YUYCHHBIX MTOMYJISALMSIX oOHapykuBaeT 80% medUInT reTepo3uroT
OTHOCUTEJIbHO MOnyasiuun u 84% otHocuTe bHO Buaa. OTMEYEHO, YTO CPEelr BCEX M3YYeH-
HbIX ayieneii 81 % cocTaBuiIM yHUKAJIbHBIC, IIPUYEM OHU BCTPEUYAIOTCSI TOJIBKO B KAKOM-JIN0O0
onHOM Jiokyce. Ha meHaporpaMmme, MOCTPOSHHON HAa OCHOBAHUU T€HETUUYECKOTO PACCTOSTHUS
HaOJIoaaeTcs KjaacTepu3alus MoMyJIsiuuii 1yda yepelidaToro B Tpu OTAe/bHbIe TpyIinbl. [1po-
JIOJDKEHHE MCccIeoBaHMi moaumMopdusma 1ydoa B Ipyrux pernoHax 0e3yclIoOBHO HEOOXOAMMBI
IUIST TIOJTyYeHMSI TIOJTHOM KapTUHBI CTPYKTYPHI BUIA B paMKax apeaja B rpaHuiiax Poccuu.
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yecKoe pasHooOpas3ue

CuBonano Baagumup AnekceeBUud — AUPEKTOP
E-mail: sivolapovva@rcfh.rosleshoz.gov.ru

BopoGneBa EneHa AHaTollbeBHA — HaYaIbHUK OTAE]Ia MOHUTOPUHTA COCTOSIHUSI JIECHBIX TeHE-
THYECKUX PECYPCOB
E-mail: vorobyevaea@rcth.rosleshoz.gov.ru

BenpuniieB Bnagucnas HukonaeBuy — 3aMecTUTE T HAYaTbHUKA OTIeJIa MOHUTOPMHTA COCTO-
AHUA JTECHBIX TCHETUYECKUX PECYPCOB
E-mail: veprintsevvn@rcfh.rosleshoz.gov.ru

Kynakop Eprennii EBreHbeBUY — MHXKEHEP OTAE/Ia CeJIeKIIMU M CEMEHOBOICTBA
E-mail: evgenyykulakov@yandex.ru

'Ounmman denepaabHOTO OIOIKETHOTO YIpexkneHUs «POCCHUUCKMIT IEHTp 3allUThI Jieca» -
«leHTp 3amuThl Jeca BopoHexkckoii obmacTr»

394087 Poccus, . BopoHexk, yi. JlomoHocosa, a. 105

Tenedon: (473) 235-71-45; 235-77-11

E-mail: czl136@rcfh.rosleshoz.gov.ru

2PI'BY «Bcepoccuiicknii HayYHO-HUCCIIEN0BATENILCKIUI MHCTUTYT JIECHOM T€HETUKM, CEJIEKLINN
1 OMOTEXHOJIOTUU»

394087 Poccusi, . BopoHex, yi. JlomoHocoBa, a. 105

Tenecdon: (473) 253-71-89

E-mail: ilgis@lesgen.vrn.ru

100



