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B Hacmosauwee s8pems 8 MPUpPOOHbIX ycaosuax pecnybauku secmpe4daromcs 08a abopuzeHHbix suda: bopujesuk cubupckuli
(H. sibiricum L.) u 6opwesuk obbikHogeHHbIl (H. sphondylium L.). O0Hako u3eecmHo, Ymo 8 benapycu ¢ cepeduHsl 50-x 20008
XX seka u Ha npomsaweHuu 6onee 20 nem bbinu noosepiceHbl UHMPOOYKYuu 6onee 10 8ud08 6OPWEBUKOS, BK/MOYAA
H. sosnowskyi. [Toamomy rnpednonoxumesnsHO HA MeppuUMOpPUU CMPAHbLI pacceneHsl makxe bopujesuk MaHmezayyu (H. mante-
gazzianum Somm. et Levier.), 6opwesuk JlemaHa (H. lehmannianum Bunge.), 6opuwesuxk wepoxo8amo-oKalimaeHHobll
(H. trachyloma Fisch. et Mey) u 6opwesuk nepcudckuli (H. persicum Desf.). [pu amom docmosepHble OaHHbIE M0 PACIPOCMpPaHeH-
HOCmMu uHBa3usHbIx 8udos Heracleum spp. u ux eubpudos omcymcmeayom. B 853U C 8bIWECKA3AHHBLIM AKMYAsbHbIM A8/7emcs
usyyeHue 2eHomunu4eckux ocobeHHocmel 2pynnol «2u2aHMCcKux 6opujesuxros» Ha meppumopuu beaapycu.

Llenb uccnedosaHus — 8blIABUMb 0COBEHHOCMU 2eHeMUYecKol cmpykmypbl 2ueaHmMcKux bopujesuxkos 8 npedeaax Bumebckoli
obaacmu.

Mamepuan u memodsl. Mamepuasom Mocay#unu Hueble 8e2emamusHble opaaHbl 2U2aHMCKUX 6opujesuKkos, cobpaHHbie
8 Bumebckoli obnacmu Pecrybnuku benapyce. [na ebianeHUAs MOEKYAAPHO-2eHEMUYECKUX pa3auduli cpeou usy4eHHbIX 0bpas-
yos bopujesuKos bblau UCMOAb308AHbI 08 MUMNA N00X0008: a) aHAAU3 60AbWO20 YUCAA HEKOOUP YW UX 0KYCo8, OUCMEepPCHO pac-
M0/103eHHbIX 8 A0EPHOM 2eHOME, XAPAKMEePU3YIOWUXCA HUSKUM as7enbHbIM noaumopguamom,; 6) aHanu3 omoesnbHbIX 0KYcos,
Xapakmepusyoujuxcsa 60a6WuUmM annenbHeiM noaumopgusmom. CmeneHs 2eHemuyeckoli OughdepeHyuayuu paccHumelg8anacs Ha
OCHOBAHUU ycpeOHeHUA 3Ha4YeHul, nosyYeHHbIX 0717 0mOesbHbIX 0KYCO8, Ymo ompaxaem obuwyo meHOeHYUIO 8 hopMUPOBAHUU
omauvuli mexwdy ux eeHoMmamu. B kayecmse mapkepos bbiau UCNoaA6308aHbI RAPD-0Kycbl, annensHeili NoAUMOpP@U3IM KOMOopbIX
onuceleaemcsa 8 sude ouassenvHol cucmemol (QOMUHAHMHO20 annens «1» u peyeccusHozo «0»). MonyyeHHole 8 xode MLP am-
nAUKOHbI 10Kyco8 IGS uccnedyemoix pacmeHuli bblau cekseHUposaHsl ¢ npumeHeHuem Applied Biosystems 3500 Genetic Analyzer
(Thermo Fisher Scientific, CLLIA) coenacHo obwenpuHameim memoouKkam. Budosas udeHmuduKkayus ocywecmaensnnace 8 MexoyHa-
POOHOM 2eHHOM baHKe HayuoHanbHo20 yeHmpa buomexHonoauyeckoli uHgpopmayuu (NCBI, CLLA).

Pe3yabmamol u ux obcyycdeHue. posedeHHoe uccedosaHue 08yX pe2UuoHO8 MexaeHHOo20 crielicepd, MPUMbIKAUWUX K 2eHaM
18S (0603Ha4eH Kak 18S-1GS) u k 28S (o603HaveH Kak 28S-1GS) PHK, n03801us10 8bi8UMb HECKO/bKO 8ApUAHMO8 2eHOMUNoe cpedu
usy4eHHbIx obpasyos Heracleum spp. OmauyumesnsHeIMU XAPAKMePUCMUKAMU UGEeHMU@PUUYUPOBAHHbLIX 2eHOMUN0o8 ABAAAUCL
pasAuYUA KaK 8 CmpyKmype HyKaeomuoHbIx rnocsedosamesnsHocmeli, mak u cneyuguKka noayyaembix sAeKmpo@opemuyecKux
npoguneli, codepraujux 20MOMOpPHbIe U 2emepomMopgpHbie criekmpel. [aa 8biAsneHUas cmerneHU 2eHemuYecKozo noaumopgpusma
npumensnca memoo RAPD mapkuposaHusa. [leHOpozpammel, 1ocmpoeHHble o memoody nosHOU ceA3u, NoKA3aau 8bICOKYH cme-
neHb 2eHemuyYecKkoli eemepozeHHocMu 06pa3yos. BbideseHbl Kaacmepol no mexsudosoli usmeH4usocMu.

3KcrnepumeHm 1o MonekyAaapHol udeHmMu@uKayuu npuHadaexcHocmu obpasyos K onpeoesneHHOMY MAKCOHY MpPosoousca Ha
0CHOB€e QHAU3a KAHOHUYeCKUx peauoHos pAHK: ITS u IGS. Toabko no mexczeHHomy cnelicepy IGS (ppazmenm ETS peauoHa) uccne-
dyemoble 0b6pasybl 2u2aHMCKUX bopujesUK08 00CMOoBEPHO paszauyuMsl. Ha ocHose aHanu3a mexczeHHozo cnelicepa IGS pad obpas-
408 6bi1 UOeHMUpUUUPOBAH KAK 8UO. AHAU3 Opy2ux 06pa3y08 NoKasaa Haauvue anbmepHamueHol nocnedosamesnbHOCMU, YmMo
2080pum o 2ubpudusayuu. posedeHHbIl 8 MeOYHAPOOHbIX 2eHemMu4ecKux 6a3ax OaHHbIX AHA/U3 MPUHAONeHHOCMU 8aPUAH-
moe | u Il Kk momy unu uHomy eudy Heracleum npodemoHcmpuposas, Ymo Haubonbwuli yposeHb cxodcmea ycmaHossneH
¢ H. freynianum (NCBI MG772794.1) — 100%, c H. lehmannianum (NCBI MG772793.1) — 99,46%, c¢ H. afghanicum
(NCBI MG772792.1) — 99,46%, ¢ H. mantegazzianum (NCBI FI807509.1) — 99,46%. OOHaKo cnedyem ommemums, Ymo CPABHU-
menbHbIl aHanu3 8 6a3ax OaHHbIX (8cnedcmeue omcymcemaeus noaHol uHgopmayuu 0 18S-1GS) npouseodusca 8 omHOCUMENbHO
KOHcepsamusHol npokcumanbHol (Mo omHoweHuto K 2eHy 18S pPHK) yacmu 18S-1GS nokyca (koopouHame! 1-368 H.o., unu 76%
om eesnu4uHbl Noc1ed08amenbHOCMU), YMO MOXem YKa3bi8amb MOsbKO HA UX onpedeneHHY podcmeeHHOCMb, HO HU 8 Koem
cnyvae He ceudemesnbcmayem 06 UGeHMUYHOCMU C HUMU.

3aknaoveHue. [uzaHMCcKUe 6OPULEBUKU ABAAIOMCA 2eHEMUYECKU U 3KOM02UYECKU MAACMUYHBIMU, XOPOWO CO30aWUMU 2u-
6pudsl buonozuyeckUMU 06vbeEKMamu, umerowumu 6oabuwoe 3Ha4eHuUe KaK UHB8a3usHble 8UObl YyxepoOHol ¢aopel. Ux eeHemuye-
CKas 2emepo2eHHOCMb ompaxcaemcs 8 ocobeHHOCMAxX Mopgosozuu u aKoano2uu obpasosaswuxca nonyaayuli auzaHmMckux 6op-
ujesuxos u cnocobcmsyem 6bicmpomy pacwupeHuto uHeasud.

Kniouesble cnoea: 2uzaHmMckue 60pujesuKu, UHBA3UBHbIE B8UObI, MOEKYAAPHAA udeHmugpuKkayus, eeHomurn, RAPD duazHo-
CMUKa, cekgeHuposaHue, mexczeHHell cnelicep.
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At present there are two aborigine species of hogweed in the natural conditions of the Republic: H. sibiricum L. and H. sphon-
dylium L. However, since the late 1950-ies for more than 20 years more than 10 species of hogweed were known to be introduced in
Belarus, including H. sosnowskyi. That is why H. mantegazzianum Somm. et Levier, H. lehmannianum Bunge.), H. trachyloma Fisch.
et Mey and H. persicum Desf. are supposed to populate the territory of the country. At the same time, there are no reliable data on
the distribution of invasive species of Heracleum spp. and their hybrids. The upper mentioned makes it possible to conclude that a
study of genotype features of the group of gigantic hogweed on the territory of Belarus is current.

The research purpose is to identify features of the genetic structure of gigantic hogweed within the limits of Vitebsk Region.

Material and methods. The material was live vegetative organs of gigantic hogweed which were collected in Vitebsk Region of
the Republic of Belarus. To find out molecular-genetic differences among the studied samples of hogweed two types of approaches
were used: a) an analysis of a big number of non-coding locuses which are dispersed in the nuclear genome and characterized by
low allelic polymorphism; b) an analysis of some locuses which are characterized by big allelic polymorphism. The degree of genetic
differentiation was estimated on the basis of the average values obtained for individual locuses, which reflects the general tendency
in the formation of differences among their genomes. RAPD locuses were used as markers, allelic polymorphism of which is de-
scribed as a diallelic system (the dominant allele “1” and the recessive “0”). The obtained in the course of PCR amplicones of locuses
IGS of the studied plants were sequenced using Applied Biosystems 3500 Genetic Analyzer (Thermo Fisher Scientific, the USA) ac-
cording to generally accepted methods. The species identification was made in the International Gene Bank of the National Center
for Biotechnological Information (NCBI, the USA).

Findings and their discussion. The study of two regions of transgenic spacer which join genes 185 (indicated as 185-1GS) and
285 (indicated as 285-1GS) of RNA made it possible to find out several variants of genotypes among the studied samples of
Heracleum spp. The outstanding characteristics of the identified genotypes were the differences both in the structure of nucleotide se-
quences and the specificity of the obtained electrophoresis profiles which contained homomorphic and heteromorphic spectrums. To
identify the degree of genetic polymorphism RAPD marking method was used. Dendrograms built according to the method of complete
link demonstrated a high degree of genetic heterogeneity of the samples. Cross-species changeability clusters were found out.

The experiment of molecular identification of sample attribution to a certain taxon was based on the analysis of canonic regions
of pDNA: ITS and IGS. The samples of gigantic hogweed reliably differed only according to transgene spacer IGS (fragment ETS re-
gion). Based on the analysis of transgene spacer IGS a number of samples were identified as a species. The analysis of other samples
showed the presence of an alternative sequence, which means hybridization. The analysis of the attribution of variants | and Il to
this or that Heracleum species which was conducted in international genetic data bases showed that the greatest likeness was iden-
tified with H. freynianum (NCBI MG772794.1) — 100%, with H. lehmannianum (NCBI MG772793.1) — 99,46%, with H. afghanicum
(NCBI MG772792.1) — 99,46%, with H. mantegazzianum (NCBI FJ807509.1) — 99,46%. However, it should be mentioned that the
comparative analysis in data bases (due to the lack of complete information for 185-1GS) was conducted only in rather conservative
proximal (in relation to gene 185 pRNA) part of 185-IGS locus (coordinates 1-368 n.o., or 76% of the value of the sequence), which
can indicate only their certain relations but in no case their identity.

Conclusion. Gigantic hogweed is genetically and ecologically plastic; they are biological objects which create hybrids easily; they
are significant as invasive species of alien flora. Their genetic heterogeneity is reflected in the features of morphology and ecology of
the shaped populations of gigantic hogweed and promotes quick spread of invasions.

Key words: gigantic hogweed, invasive species, molecular identification, genotype, RAPD diagnostics, sequencing, transgene
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