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MAJIBMBbI (SALVELINUS MALMA, SALMONIDAE) U3 PEKU KPOHOLIKAS
(KAMYATKA) 1O YACTOTAM MUKPOKCATEJIJIMTHBIX (MCT-) JIOKYCOB
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DeoepanvHoe eocyoapcmeeHHoe DI00XHCemHoe 00pA308aMeNbHOE YUpeHcOeHUe 8blcUle20 00pA308aAHUsL
«Mockosckuil 2cocyoapcmeenubiti yuusepcumem umenu M. B. Jlomonocosay, . Mocksa, Poccus,
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Tombuer (gen. Salvelinus) ozepro-peunoii cucrembl Kponorkas (Kamyatka) mpenctaBiieHb
dbopmamu c XOpOLIO BBIPaKCHHBIMU MOP(}HOIKOIOTUYECKUMU OTINYUSIMU
U TUCKYCCUOHHBIM TaKCOHOMUYECKUM cTatycoM (BukrtopoBckuii, 1978; Ilasnos u ap., 2013), xopoiio
pa3IMYUMBI TI0 COBOKYITHOCTH reHeTudyeckux mnpuszHakoB (IlaBioB u ap., 2013; CenuykoBa u ap.,
2012, 2013; CenuykoBa, 2014). BpisBIeHHbIE pa3IHyusl MO YaCTOTaM MCT-JOKYCOB Y ISTH (opMm
rojpioB U3 o3epa KpoHolkoe: HOcaToro rojblia, OEIOro roJiblia, peYHONW MallbMbl, KapIHMKOBOIO
rojbla, JJIMHHOTOJIOBOTO TOJblIA, a TAKXKE MPOXOAHON MajabMbl U3 peku KpoHolikas yka3bpIBaroT Ha
OTrpaHUYEHHBIN TeHeTndecknii oOMeH mexay Humu (Cenuykosa, 2014), HecMOTpsi Ha BOJHBIN Oapbep
(moporu) B UCTOKE peku U3 o3epa. OOHAPYKUB HEKYI0 HEOAHOPOJHOCTb y MPOXOJHOW MaJIbMBI 110
QJIJIENIBHBIM 4acTOTaM MCT-JIOKYCOB, MOKHO OBUIO MPEIOJIOKUTh, YTO 3TO SIBISETCS CICACTBUEM €€
HENOJHOM pEenpoAyKTUBHOM H3OJSIIMU OT JAPYTUX TOJIbLOB O3€pHO-pEeYHON cuctembl. OpHako
MIPOBEJICHHBIC JATbHEHUIIINE MCCIEeNOBAHMS MOKa3alH, YTO BIOOPKH U3 peku KpoHolkas cocTosT He
TOJIBKO U3 IPOXOJHOW MaJIbMbl, HO M COJEP>KaT 0coOH, MOP(HOIOrMUECKU CXOAHBIE C HEKOTOPBIMU
o3epHbiMH Gopmamu (I'py3nesa u ap., 2011). ['enetnyeckas uaeHTudUKamus pa3Hbx (Gopm roiaploB B
COOpPHBIX PEYHBIX BBIOOPKAX MOTpeOOoBaja JOMOIHUTEIBLHOTO UCCIIEIOBAHMUS.

JHK  Bbyaensiu  CTaHIApTHBIM  COJEBbIM  MeToaoM  (Aljanabi, Martinez, 1997).
JIiisi MUKpPOCATEIUIMTHOTO aHaln3a HMCIob30Baid 9 McT-mokycoB (Smm3, Smmb, Smm21, Smm22,
Ssal97, SSOSL456, Smm24, Sc0204, Sco205). Peakiuu aMiuimduKanum, 3IeKTPOPOpPETHYECKOE
pasfesieHne MpOAYKTOB MPOBOAWIM 10 MeEToJAuMKaM, onucaHHelM paHee (CeHuykoBa, 2014).
[lo mosydeHHBIM 4YacTOTaM ajiened MCT-IoKycoB, ¢ mnomompio mnporpamMmsel STRUCTURE
(TomyckaroIyo TUOpUIHOE MPOUCXOXKIEHHE O0co0el B aHAIM3UPYEMOH BBIOOPKE U KOPPEISALUIO
aJUIeNIbHBIX YacTOT Cpelu KJacTepoB) MpH uuciie 3afaBaeMblx kiactepoB (K) oT ogHoro mo BocbMu,
OBLIM BBISIBJIEHBI YETHIPE KJIACTEPA, YBEPEHHO XapaKTEPU3YIOLIUE KaXaYyI0 U3 03€pHBIX (JOPM TOJIbIIOB.
Hanee, B cOopHoil peuHoil BbiOopke 2010 r. omepaTopamu ObUIM OIpeleseHbl 00pa3libl, B3SThIE
OT pbl0 MOP(OJIOTMYECKH CXOJHBIX C O3€PHBIMH OEJIbIM TOJBIOM, HOCAaThIM TOJIBLIOM, a TaKke
OT IIPOXOJHOW MajbMbl. Pe3ylbTaTel ncciie10BaHUs HATrJISAHO OTPaKEHbI HA PUCYHKE.
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Pucynox 1. I'mcrorpamma, nocrpoernas ¢ nomouisio nporpamvmel STRUCTURE. Ha ocn abenuce 0603Ha4eHBI
aHaJm3upyemblie o0pa3usbl. Ilo ocn opanHaT npeacrapiaeHa BeroﬂTHOCTL COOTBETCTBUA oﬁiazua Kam)mMi u3 4
npeanoJaraeMbix kiaactepoB. O6o3HaueHNE KIaCTEPOB: - IIEPBBI, - BTOPOH, - TPETHI, -
yerBepThIid. BI” — Oenslit roen, HI' — HocaTslit roser.

Ocobu ¢ mopdorunamu Oesnoro ronsua (309, 328, 330) oTHOCATCS KO BTOPOMY M UYETBEPTOMY
KJlacTepaM, MpeACTaBIAIONMX (OpMy B 03€pHBIX BbIOOpKax. OcoOM, BHEIIHE CXOJHBIE C HOCATBIMU
roabiamiu (320, 329, 331), oTHOCSTCS K IEPBOMY U TPEThEMY KiacTepam, XapaKTepHBIM ISl HOCAThIX
TOJIBLIOB B 03€pHBIX cOopax. Ckopee BCEro, 3TO 0COOH, CKaTUBILUECS U3 CAMOT0 03€pa 4epe3 BOJHYIO
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nperpany (moporu) B pexy. [Ipu 3Tom nBa obpasna ¢ MOppoTUIOM MpoxoaHoi manbmbl (312, 313)
MOTYT OBITh OIpPEJIETIeHbl KaK THOPU/IbL, YTO yKa3bIBACT HA OMPEJCICHHBII 00OMEH MEXIy 03epHBIMU
(dhopMaMu ¥ IPOXOTHON MATbLMOU B HIDKHEM TeueHUU peku KpoHorkas.

Paboma noooeporcana Poccutickum ¢pondom pynoamenmanvHulx ucciedosanuti (npoekm 15-29-
024480¢hu_m), epanmom “Bedywue nayunvie wxonwvr” (HII-7894.2016.4), a maxoce epanmom PHD
Ne 14-50-00029 (vacmuunas obpabomka mamepuana).

THE IDENTIFICATION OF THE VARIOUS FORMS OF LACUSTRINE CHARRS FROM
LAKE KRONOTSKOE AND ANADROMOUS DOLLY WARDEN SALVELINUS MALMA
(SALMONIDAE) FROM THE KRONOTSKAYA RIVER BY THE MICROSATELLITE
LOCI FREQUENCIES
S. D. Pavlov, A. L. Senchukova, K. V. Kuzishchin, M. A. Gruzdeva, N. S.Muge
Lomonosov Moscow State University, Moscow, Russia, e-mail: serge_pavlov@mail.ru

Charrs of genus Salvelinus from the riverine-lacustrine system «Lake Kronotskoey
are represented by several forms with distinct morphological and ecological attributes, but their
taxonomic status is a matter of doubt (Viktorovsky, 1978; Pavlov et al., 2013). Also those forms could
be distinguished (Pavlov et al., 2013; Senchukova et al., 2012, 2013; Senchukova, 2014). Differences
that were defined between five forms of lacustrine charrs (“white”, “nose”, “riverine”, “dwarf”
and “longhead”) and anadromous Dolly Warden showed a limited gene flow between all of them
despite the waterfalls on the outlet river (Senchukova, 2014). Thus, having the heterogeneity in the
allelic frequencies in MST-loci we can suppose that there is no absolute reproductive isolation between
all forms. The latter studies demonstrated that in the Kronotskaya River below waterfalls occur not
only anadromous Dolly Warden but specimens with the features of the lacustrine charrs also
(Gruzdeva et al., 2011). That why we conducted addition genetic studies of charrs from Kronotskaya
River.

The DNA extraction was done according to the standard method (Aljanabi, Martinez, 1997).
For microsatellite analysis we used 9 MST-loci (Smm3, Smm5, Smm21, Smm22, Ssal97, SSOSL456,
Smmz24, Sco204, Sco205). Amplification reaction and electrophoretic fractioning of the products were
done by the regular methods (Senchukova, 2014). By the MST-loci frequencies by the software
STRUCTURE with the cluster numbers (K) from 1 to 4 all together four clusters were defined that
characterizing each of lacustrine form of charrs.

In the sample of charrs from Kronotskaya River three groupings were prepared — with the
attributes of 1) typical anadromous Dolly Warden, 2) lacustrine “White” charr and 3) lacustrine
“Nose” charr. All samples were processed by the MST analysis.

The specimens that had features of “White” charr (309, 328, 330) by their MST-loci frequencies
belong to the 2" and 4™ clusters of lacustrine charrs; the specimens with the phenotype of “Nose”
charr belong to 1% and 3" clusters, the same that characterize “nose” charrs in the Lake Kronotskoye.
Thereafter all those fish most likely migrate from the Lake downstream, passed through the waterfall
and live in the river. Two specimens from the sample of typical Dolly Warden (312 and 313) could
define as hybrids that support the hypotheses that there is a gene flow between lacustrine charrs and
anadromous Dolly Warden.
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024480fi_m), Grant of the President of the Russian Federation for Leading Scientific Schools (grant
no. NSh-7894.2016.4) and the Russian Science Foundation (grant no. 14-50-00029) (partial treatment
of the data).
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