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Karelian birch Betula pendula Roth var. carelica (Mercklin) Hamet-Ahti is an indigenous
representative of the forest zone of Northwestern Russia. It is characterized by unique,
economically valuable figured wood, the texture of which largely depends on the growth form. On
the basis of sequencing on the Illumina (NovaSeq) platform, a genome-wide association study
(GWAS) was carried out, which makes it possible to determine the relationship between gene
variants and growth form in Karelian birch, a distinguishing feature of which, along with others,
is the diversity of life forms — from tree to shrub. At the same time, among Karelian birch trees,
the following growth forms are distinguished according to growth form: tall-stemmed, short-
stemmed and shrub-like. It was established that 2 SNPs (single nucleotide polymorphisms)
located on chromosomes 4 and 7 correlate with the tall-stemmed morphotype, and 3 SNPs on
chromosomes 2, 11 and 14 correlate with the short-stemmed morphotype, with 4 of the identified
SNPs located in the non-coding part of the genome and 1 SNP in the coding part. It was found
that T/T homozygotes at locus S7_17793825 on chromosome 7 occur exclusively in Karelian
birch with the tall-stemmed growth form. Along with this, considerable interest is represented by
the SNP located in the coding region (S2_23203191), which in the homozygous state was
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recorded only in trees with the short-stemmed growth form. For the shrub-like growth form of
Karelian birch, no reliably associated SNPs have yet been identified. On the basis of analysis of
the literature and our own data, functional groups of genes potentially influencing the formation
of growth form in Karelian birch were identified. Among them there are regulatory genes that
control the processes of cell division, cell wall formation, inhibition of differentiation of vessel
cells and, as a consequence, a decrease in the growth rate of plants. Mutations in such genes can
lead to changes in life form in plants. The data obtained can be used to develop molecular markers,
the use of which will make it possible to accelerate breeding of Karelian birch when creating
industrial plantations aimed at growing its specific growth forms with a predetermined wood
texture.

Keywords: Karelian birch, Betula pendula Roth var. carelica (Mercklin) Hamet-Ahti, growth form,
GWAS, single nucleotide polymorphism
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Kapenbckast 6epésa Betula pendula Roth var. carelica (Mercklin) Himet-Ahti siBisiercst abopu-
TeHHBIM TIpeICTaBUTEIeM JiecHO 30HbI CeBepo-3amnana Poccun. OHa XapaKTepu3yeTcsl YHU -
KaJIbHOM LIECHHOM y30p4aToOil IPeBECUHOM, TEKCTypa KOTOPOI B 3HAUYUTEJIbHOM CTEIIEHU 3aBUCUT
oT popmbl pocTta. Ha ocHoBaHuM cekBeHMpoBaHus Ha 1iaTgopme Illumina (NovaSeq) rnpose-
JIEH TIOJTHOTeHOMHBIH TToncK accounanuii (GWAS), TTo3BOJISIONINI OTIPEETUTh CBSI3b MEXKIY
BapyvaHTaMU reHOB U (hOPMOIT pocTa y KapeabCKoil 6epesbl, OTIMYNUTEIbHON 0COOEHHOCThIO
KOTOPOI1 sIBJsIETCSI pa3HOOOpa3re XKU3HEHHbIX GOpM — OT JepeBa 10 KycTapHuka. Cpenu je-
PEeBbEB Y KapesbCcKOit Oepe3nl 1o (hopMe POCTa BBIICISIOT BHICOKOCTBOJIBHYIO, KOPOTKOCTBOJIb-
HYIO M KYCTOOOpa3Hyl0. YCTaHOBJIEHO, YTO C BHICOKOCTBOJbHBIM MOP(MOTUIIOM KOPPEJIUPYIOT
2 SNP (Single Nucleotide Polymorphism), jokann3oBaHHbIX Ha 4-if U 7-i1 XxpoMOcoMax, a ¢
KOPOTKOCTBOJIbHBIM — 3 SNP — Ha 2-i1, 11-i1 u 14-it xpomocoMax, TipuueM 4 13 BHISIBICHHBIX
SNP pacnonaraioTcsl B HeKOAUPYIOlei yacTu reHoma, a 1| SNP — B koaupyiolieit. O6Hapyxe-
HO, 9T0 ToM03UTOTHI «T/T» B ToKyce S7 17793825 Ha 7-i1 XpoMOCOME BCTPEYAIOTCS MCKITIOUN -
TeJbHO y KapeJbCKOil Oepe3bl, MMeIoIeil BHICOKOCTBOIbHYIO (hopMy pocTa. 3HAYUTEITHHBIN
uHTepec npeactasasier SNP, pacronoxeHHbI B KogupyomieM ydactke (S223203191), koTto-
pPbIii B TOMO3UTOTHOM COCTOSIHUM 3a()UKCUPOBAH TOJBKO Y J€PEBbEB, UMEIOIINX KOPOTKO-
CTBOJIBHYIO (hopMy pocTta. C KycTooOpa3Hoit (popMOii pocTa KapeabCKoii 6epe3bl JOCTOBEPHO
accouuunpoBaHHble SNP He BbIsiBIeHbl. OOHapyKeHbl (PYHKIIMOHATbHbIE IPYIIIbI TEHOB, MOTEH-
LIMaJIbHO BJIMSIIONIME HA BOSBHUKHOBEHUE OMpeneEHHON (GOpMbI pOCTa y KapeJabCKOi Oepe3bl.
Cpeny HUX eCTb PEryIsITOPHBIE T€HBI, KOTOPbIe KOHTPOJIUPYIOT MPOLIECCHI ACACHUS KIETKH,
(bopMUpOBaHUS KJIETOUHOM CTEHKU, MHTMOMPOBaHUsI AUddepeHIIMalM KJIeTOK COCYI0B U, Kak
CJIeICTBUE, 3aMeIJIEHUE CKOPOCTU pOCTa pacTeHUil. MyTaliMu B TAaKMX r'eHaX MOTYT MPUBOAUTh
K M3MEHEHUIO XX13HeHHOM (hopMBbl. [ToydeHHBbIe JaHHBIE MOTYT OBITh UCITOJIb30BaHbI IS pa3-
PabOTKM MOJIEKYJISIPHBIX MapKepoB, MPUMEHEHNE KOTOPBIX MO3BOJUT YCKOPUTD CENEKIINIO0 Ka-
pesbcKoit 6epe3bl MPU CO3AaHUM TPOMBIIIIEHHbIX TIJIaHTALMIA, HAITpaBJIeHHbIX Ha BbIpallliBa-
HUEe KOHKPETHBIX (h)OPM pOCTa C 3aaHHOM TEKCTYPOil IPEBECUHEI.
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