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Genes controlling adaptive traits of pine and spruce trees

D.S. Karzhaev, S.S. Baranova, N.A. Pavlov, G.V. Kalko (Saint Petersburg Forestry Research
Institute; Saint Petersburg State Forest Technical University)

Climate change has received increasing attention in recent decades. The question of adaptation of
forest forming species to these changes is of great importance in strategic planning of reforestation.
Plant adaptation depends to a large extent on individual genes responsible for the response to
growing conditions. One of the groups of genes responsible for adaptive traits are photoreceptors,
which determine the plant’s response to light quality.

The aim of the research was to identify polymorphisms in two genes of photoreceptors in pine
and spruce growing in the Leningrad region. To study the genes, primers were designed for
the sequence of genes in the reference genome of Norway spruce. DNA was isolated from spruce
and pine needles by STAB method. PCRs were performed using the designed primers on DNA
from both species. The PCR products obtained were analyzed by Sanger sequencing.

Sequencing revealed 13 SNPs in the PhyO gene, including 12 heterozygous SNPs in the pine
population and 1 polymorphic SNP in the spruce population. The data obtained indicate
the conservativeness of the PhyO gene, in which, despite a significant number of heterozygous
sites in pine, there are no species-specific mutations. The identified polymorphisms result in
5 non-synonymous substitutions in the amino acid composition, including a mutation described
earlier in Swedish populations of Norway spruce as the first case of latitudinal cline detection
in this gene. The presence of the previously described polymorphism in another geographic
population of Norway spruce may indicate the importance of the gene in shaping the adaptive
response of the plant. When analyzing the CRYI gene, 35 SNPs were detected, including
34 species-specific SNPs and 1 polymorphic SNP in the spruce population. This polymorphism
has not been previously described in Norway spruce.
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Monumopn3m B reHax, KOHTPONMPYHLLYMX aAANTUBHBIE MPU3HAKN COCHBI 1 /N

ITomuMop(u3M B reHax, KOHTPOJIMUPYIOIMX AAANTHBHbIE IPU3HAKK COCHBI M €JTH
J.C. Kapxkaesn, C.C. bapanosa, H.A. I1asnos, I'.B. Kaasko

B nocieaHue necsituiieTus Bee 60Jbliiee BHUMaHKE yAesIeTCs TPo0ieMe U3MEHEH sl KJMMara.
Bompoc aganrariu recoo0pa3yomnx MopoI K 3TUM U3MEHEHUSIM UMeeT OOJIBIIToe 3HAUCHHE B
CTPaTerMYECKOM IUTAHUPOBAHUH JIECOBOCCTAHOBJICHHS. AanTalvs PaCTeHHI B 3HAYUTESIBHOM
CTEINEHU 3aBUCHUT OT OTHEJbHBIX TEHOB, OTBEYAIOLIMX 3a PEAKIMIO Ha YCIOBUS CPEIbl ITPOU3-
pactanusi. OMHOM U3 TPYIIT TEHOB, OTBEYAIOIINX 3a amallTUBHBIC TIPU3HAKHU, SIBIISTIOTCS (DOTO-
PELETOPbI, KOTOPBIE OMPEACIISIOT PEaKLIMIO paCTeHUsI Ha KAYeCTBO CBETa.

Llenbio Haieil paboThl ObUIO BbISIBEHHE MOJIMMOPGU3MOB B IBYX T'eHaX (DOTOPEeLenToOpoB Yy
COCHBI U eJI1, Tipou3pacTatoimnx B JIeHnHrpaackoi odaactu. st u3yuyeHusi TeHOB ObLIM CKOH-
CTPYMPOBaHbI MpaiiMepbl Ha MOCIEI0BATEILHOCT TEHOB B pe(hepEHCHOM T'e€HOME €JIM OOBIK-
HoBeHHoii. [IHK Boimesnsuin u3 xsou enu u cocHbl CTAB-meTomom. TP 6butn mpoBeaeHs! ¢
HCIO0JIb30BaHUEM pa3padboTtaHHbIX paiiMepoB Ha JIHK oboux Bunos. [Moayyenusie [T P-nipo-
JOYKThl AHATU3UPOBAIUCH C TOMOLIBIO CEKBEHUPOBaHUs 110 CaHrepy.

B pesynbraTte cekBeHupoBaHus BoisiBaeHbI 13 SNP B rene PhyO, cpenun KoTopsix 12 reteposu-
rotHbIX SNP B monynsitiuu cocHbl 1 1 nonumMopdHsblii SNP — B monynsiiuu enu. [lonyyeHHBIS
JIAaHHBIE YKa3bIBAlOT Ha KOHCEPBATUBHOCTh TeHa PhyO, B KOTOPOM, HECMOTPST Ha 3HAUUTEJIbHOE
KOJIMYECTBO FeTePO3UTOTHBIX CAUTOB Y COCHBI, HET HU OAHOM BUAOCeIM(UIHON MyTaliuu. Boi-
SIBJIEHHBIE MOJUMOPMU3MbI MPUBOAIT K 5 HECUHOHMMUYHBIM 3aMeHaM B COCTaBe aMUHOKMC-
JIOT, B TOM YMCJIe MyTalliM, OTIMCAHHOM paHee B IIBEACKUX ITOIMYJISIINSIX eJIN eBPOIeiiCcKOl KaK
MepBbIi Cilyyail oOOHapyXeHUs IIMPOTHOMN KJIMHAIBLHOCTU B 9TOM reHe. [IpucyTcTBue 1aHHOTO
noaumMopdusMa B Apyroii reorpacuyeckoii MOMyasilMu eIu eBPOorneiicKoi MOXET yKa3bIiBaTh
Ha BaXkHOE 3HavYeHUe reHa B (POpMUPOBAHWM alalITUBHON peakiuu pacTteHus. [1pu aHanmse
reHa CRY106bi1u ooHapyxeHbl 35 SNP, cpenn kotopsix 34 BunocnenuuaHbie 1 1 monumopd-
HbBII — B mOMyJsILMU e1u. JJaHHbIN ToIuMop(du3M paHee He OMUCaH y eJIU eBpPONeicKOI.
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