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The study of DNA methylation profiles of Norway spruce in the zone of technogenic pollution by
MS-ISSR and MS-PCR methods

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

In recent decades, the world community has been making efforts to reduce the level of man-made
emissions. The most dangerous pollutants are heavy metals (HM), which are contained in the
emissions of most industries. HM have a cumulative effect and are practically not removed from
ecosystems. The aim of the study was to investigate the profiles of DNA methylation in selected
genes (sequences) in spruces growing on contaminated and control plots. The plots were located
along the same azimuth, taking into account the wind rose, at different distances from

from the metallurgical enterprise in Gatchina, Leningrad Region, and characterized by
the content of metals Pb, Cu, Cd, Fe, Ni, Cr, Mn, and Zn and ratios of biophilic and toxic
metals in the needles of spruces. DNA from needle samples was isolated by the CTAB method.
Methylation was studied by MS-ISSR and MS-PCR methods based on the ability of Msp I and
Hpa 11 endonucleases to recognize the same restriction site: 5’-CCGG. The enzymes differ in
their sensitivity to methylation of this site. Detection of genomic DNA restriction results was
performed using monomorphic ISSR primers, primers to the fragment of PaLLAR3 gene promoter
and to the predicted with the TSSP and TSSPlant programs promoters of three genes. PaLAR3
gene is encoding the leukoanthocyanidin reductase enzyme. It is also involved in the mechanisms
of resistance against the fungus Heterobasidion parviporum in Picea abies. It was shown that
PalLAR3 can be considered as a candidate gene for studying the methylation profiles in spruce
from contaminated and control plots in natural forest.
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/3yueHue npoduneii metunuposanus [IHK enu eponeiickoii B 30He TexHoreHHoOro 3arpa3HeHna metofamu MS-ISSR u MS-PCR

N3yuenne npoduneii metuamposanusa JTHK enu eBponeiickoii B 30He TEXHOT€HHOTO 3arpsi3HEHHs
meroaamu MS-ISSR u MS-PCR

J.C. Kapxaes, A.W. bapanosa, I'.B. Kaasko

B nocnenHue necsiTuiaeTHss MUPOBOE COOOIIECTBO MPUJIAraeT YCUJIMS ISl CHUXKEHUST YPOBHSI
TEXHOTEHHBIX BIOpOCcOB. Hauboee ornacHbIMU 3arpsSI3HUTESIMU SIBJSIIOTCS TSKEIble METaLbI,
KOTOpBIE COfiepKaTcsi B BHIOpOcax OOJIBIIMHCTBA OTpaciieil MpoMbliieHHOCTH. OHU 001a1atoT
KyMYJSITUBHBIM 3(D(HEKTOM U MPAKTUYECKN HE BBIBOISTCS U3 9KOCUCTEM, OKa3biBasi BIUSIHUE
Ha COCTaB COOOIIECTB, TEHETUUYECKOE Pa3HOOOPA3Me BUIOB U MPOSIBIISISI IMTOTOKCUYECKOE J1eii-
CTBUE. DMUTCHETUYECKHUE PeaKIuu JIECOO0Pa3yIoIIEero BUIa €11 eBPOIEeIiCKOIi Ha 3arpsi3HEHNE
TSOKEJIBIMA MeTaJTaMU MCCJIeTOBaHbl B HEAOCTATOYHOM cTeneHu. Lleapio HacTosieit paboThl
obuT0 M3yyeHue npoduieit metunupoBanus JJTHK B orobpaHHBIX TeHax (ImocjeaoBaTesbHO-
CTSIX) y eJieid, pacTyIIMX Ha 3arpsi3HEHHBIX U KOHTPOJIbHBIX Tepputopusx. [IpoOHbIe miomanm
OBLIM PACITOJIOXKEHBI IO OMHOMY a3MMYTY C YU€TOM PO3bI BETPOB, HA pa3HOM PACCTOSTHUM OT
MeTaJLTypruyeckoro npeanpusitvs B I. [aTunHe JIeHMHTpaackoi o61acTu. 3arpsi3HEHHOCTb Ha-
CaXXIEHUI1 OIBITHBIX YYaCTKOB OXapaKTepu30BaHa I1o coaepxxaHuto metauioB Pb, Cu, Cd, Fe,
Ni, Cr, Mn 1 Zn ¥ OTHOILLIEHUSIM OMO(PUIBLHBIX M TOKCUYHBIX MeTajuioB B XBoe eneit. JIHK u3
xBou BbiAesn kiaaccuyeckum metogom CTAB (cetyl trimethyl ammonium bromid) ¢ Mmonugu-
Kauusamu. MetunupoBaHue nsydanu merogamMu MS-ISSR u MS-PCR, ocHOBaHHBIMU Ha CIO-
cobHocTu aHmoHykiea3 Msp I u Hpa 11 y3HaBaTh oquH u TOT Xe caiit pectpukunu: 5’-CCGG.
ITpu 3TOM hbepMEHTHI OTIUYAIOTCS TIO YYBCTBUTEILHOCTH K METUJIMPOBAHUIO 3TOTO caiiTa. [e-
TEKLIMIO Pe3yJIbTaTOB pecTpuKiMy reHoMHo# JIHK mpoBoauau ¢ ucrnonb3oBaHHEM MOHOMOP-
HbIx ISSR-mipaiimepoB, mpailiMepoB K dparMeHTy npomoTtopa reHa PalAR3, Kkonupyooiero
(bepMmeHT JieliKoaHTOLIMaHUANH-PEAYKTA3y, U TPOMOTOPOB T€HOB, MPEACKA3aHHBIX C TOMOIIILIO
nporpamMm TSSP u TSSPlant. Hamu nokazano, yto nipomotop reHa PalAR3, Konupyloliiero
(bepMeHT JelikoaHTOUMAHUIWH-PEAYKTa3y U BOBAEYEHHOTO B MEXaHU3MBbI YCTOMUMBOCTU K
rpudy Heterobasidion parviporum, MOXHO paccCMaTpuBaTh KaK TeH-KaHIUIAT U1 UCCAEN0BAHUS
peaklMii eld eBpOIeCcKOoil Ha 3arpsi3HeHUEe TSDKEIbIMU METalJIaMU, B YACTHOCTHU JIJISI U3yde-
HUsl poduieli MeTUIUPOBAaHUS Y eJell U3 3arpsSI3HEHHBIX U KOHTPOJIbHBIX HAaCaXKIeHUI.

KmioueBbie cioBa: eib eBporneiickas, nmpoduin MetuaupoanHus JAHK, pectpuxkums, Msp I,
Hpa 11, ISSR, Ts3xenbie MeTaibl, mpomoTop, TSSP, TSSPlant
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