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The DNA markers for exploring of genetic resources of spruce and pine
G.V. Kalko (Saint Petersburg Forestry Research Institute)

The use of DNA markers for exploring the genetic resources of spruce and pine is discussed. Some
classifications of DNA markers are considered. A brief historical review of appearance and using
of different genetic markers for population genetic studies of spruce and pine is presented. The
positive qualities and limitations of different types of these technics as a tools for exploring of
population genetics of spruce and pine are discussed. The tendencies in changing of popularity of
different DNA markers during last twenty years are noted. Different types of markers discover the
differing levels of intraspecific polymorphism: low level show RAPD, RFLP and CAPS;
intermediate — AFLP; relatively high — ISSR; high — SSR, SNPs and DArT. So, microsatellites
and SNPs have an advantage over a number of DNA markers. The positive property of
microsatellite analysis is that for every gene locus it could be determined whether the individual is
heterozygous or homozygous. It is advantage comparably with RAPD, AFLP and ISSR-PCR
markers. Analysis of the range of 12-17 microsatellites is the most suitable for intraspecific
population studies for population genetics of pine and spruce, particularly for the analysis of
genetic diversity. SN Ps are very promising markers with high density through the genome and low
level of mutations per generation. This method is also very good for estimation of genetic diversity.
It could be easily used for evaluation of functional and neutral variability. The preliminary choice
of identifying SNPs or selection of SN Ps from the databases and correct statistical estimate of data
become a critical points. The markers of mitochondrial DNA, on the other hand, are most useful
for phylogeographic and geographical research. The species of Pinaceae have three genomes
inherited by different ways: the paternal chloroplast, the maternal mitochondrial and nuclear
biparental. To obtain a reliable result in population studies of pine and spruce the various
independently evolving markers, for example nuclear and mitochondria or nuclear and chloroplast
should be used. It allows to study genetic diversity and genetic differentiation of pine and spruce
populations more correctly.
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JIHK-Mapkepbl 115 OlIEHKU FeHeTUYECKUX PECYPCOB €JId M COCHBI
I'.B. Kaibko

B 0630pe o6cyxnaercs ucnonp3zoBanue JHK-MapkepoB wisi OLleHKU TeHETUYECKUX PECYPCOB
eau u cocHbl. [IpeacraBneHbl HeKoTopble kKiaccudukannu JJHK-MapkepoB, 1aH KpaTKU 5KC-
KYpC B UCTOPUIO UX MOSIBICHUSI U UCTIONb30BAHUS AJIsI TOMYISIIUOHHO-TEHETUIECKUX UCCIeN0-
BaHUI e U cOCHBbI. OOCYXIEHBI MOJOXUTETbHbIE CBOMCTBA U OTPAHUYEHUS PA3HBIX BUIOB
TeHEeTMYECKUX MapKepoB. PaccMOTpeHbI TEHASHIIMY B U3MEHEHUU BOCTPEOOBAHHOCTH pa3ind-
Hbix JIHK-MapkepoB B nocieqHue asanuath jgeT. OTMEUEHO, YTO pa3Hble BUIBI MAPKEPOB BhISIB-
JISIIOT pa3JMYHble YPOBHU BHYTPUBUAOBOTO MoJuMopdu3Ma: HU3KUI mokasbsiBaioT RAPD,
RFLP u CAPS; cpennuii — AFLP; otHocutenbHo Beicokmit — ISSR; Beicokmit — SSR, SNPs u
DAIrT. To ectb, MukpocaTesiuThl 1 SNPs nmeror mpeumyiectBo mepen mejbiM psaom JHK-
MapKepoB. [10J10XUTeTbHBIM CBOMCTBOM MOHOJIOKYCHOTO aHAJIN3a MUKPOCATEJUIUTOB SIBJISIETCS
TO, YTO JJI51 K&XKIOTO TEHHOTO JIOKYCa BOBMOXKHO OIpPENeNUTb, SIBISIETCS JIU JaHHAasl 0COOb reTe-
pPO3UTOTO# M TOMO3UTOTOM, B YeM U 3aKJTI0YaeTCsT TIPEUMYIIIECTBO 3TUX MapKepoB Hax RAPD,
AFLP n ISSR-PCR. IHK-ananmm3 ¢ momoiipbio JUHEHKN 13 12-17 MUKpOCaTeINTUTOB Hanbosiee
MOAXOIUT JJIs1 BHYTPUBUIOBBIX MOMYISILIMOHHO-TEHETUYECKUX UCCIEeN0BAaHUI, OCOOEHHO IS
aHa/IM3a reHeTUYeCKOoro pazHooopasusi. SN Ps MMeIoT BBICOKYIO IIJIOTHOCTh B TEHOME U HUBKUI
YpOBEeHBb MyTaluit Ha mokosieHre. OHY TakKe MEePCTIEKTUBHBI TSI U3YIeHUS TeHETUIEeCKOTO pa3-
HOO00Opa3usl, UX JIETKO MCIOJIb30BaTh B OLEHKE (DYHKUMOHAIBHON U HEUTPAIbHON N3MEHUMBO-
cty. OHAKO KPUTUYECKOW CTAaHOBUTCS MpeaBapuTeIbHast ctaaus BeisiBieHust SNP win or6opa
SNP u3 6a3b1 JaHHBIX, a TAKXKE CTATUCTUYECKas 00paboTKa pe3yasTaToB. MapKepbl MUTOXOH/I -
puansHoii JIHK Hanbonee nadopmaTuBHBI 1151 prstoreorpadmuieckux v reorpaduaecKux 1uc-
cenoBaHuii. st mosrydyeHrst HaieXHOTO Pe3yyIbTaTa B MOMYJISILIMOHHBIX MCCIIEIOBAHUSIX €T U
COCHBI BaXKHO MCIOJb30BaTh HECKOIbKO HE3aBUCUMO 3BOTIOLIMOHUPYIOLIMX MAPKEPOB, HAMPU-
Mep, SIEPHBIX ¥ XJIOPOTIACTHBIX WU SIIEPHBIX U MUTOXOHAPUATBHBIX. DTO MO3BOJIUT HE TOJTHKO
OIIEHUTh TeHETUUECKOe pa3HooOpasre, HO 1 60jiee KOPPEKTHO OIpeneuTh TuddepeHIInaImo
B MTOMYJISILMSIX XBOMHBIX.
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