BaBunoBcKui xxypHan reHeTukn n cenekumm. 2016;20(4):403-407
DOI 10.18699/VJ16.169

dsontouus 1 BUAoo6pasoBaHue 3
OB30P

HekoTopblie pe3yabTaTbl MOJIEKYISIPHO-
dumnoreHeTMYeCKX MCCIedOBaAHNI
OaliKaJIbCKUX SHIEeMUYHbBIX 0€CIIO3BOHOUHBIX

A.JO. Ilep6axos! 2@, M.B. Kosaaenkosal, O.0. Marikopal

T MepepanbHoe rocyaapCcTBEHHOE GIOKETHOE yupexeHne HayKu STMMHONOTMYECKU MHCTUTYT CUBMPCKOTO OTAeNeHNs

Poccuiickoi akapemun Hayk», ipkyTck, Poccna

2 (Den,epaanoe rocyfapcreeHHoe 6loKeTHOE o6pasoBaTeanoe yypexaeHue Bbicllero OGpaBOBaHI/Iﬂ

«MpKyTCKMI rocyaapCcTBEHHbIN yHUBepcuTeT», MpKyTck, Poccna

Baiikan n Hacensiowas ero dayHa cTany 06bEKTOM CUCTEMATAYECKUX
3BOIOLIMOHHBIX MCCNIEA0BaHNI 6onee BeKa Ha3ag. Mo mepe pa3Bu-
TVA METOAMNYECKOrO apceHana 61onorin NpakTMyeckn Bce noaxoabl
6bINV NCMOMNb30BaHbI U AN BbIACHEHUA NMPOVCXOXAEHNA HAaceNeHus
Baiikana. Hactoawui 0630p NocBsLeH B OCHOBHOM UTOraM NpumMeHe-
HYA MeToAOB doneKynAapHoi dprnoreHeTKN. VickniounTenbHoe
TaKCOHOMMYecKoe 6oraTCcTBO 03epa, KosloccanbHoe pa3Hoobpasue
610TONOB 1 6OMNbLION 0OBEM 3HAHUI O CaMbIX Pa3HbIX acMeKTax GyHK-
LIMOHNPOBaHNA 6aiiKkanbCKON SKOCUCTEMbI MO3BONAIOT NCCe0BaTh
TaKuve AeTany MeXaHU3MOB BML00OPA30BaHNIA, KOTOpble B APYTUX
06CTOATENbCTBAX FOPA3f0 MeHee JOCTYMHbI. [MaBHble 06Lue yepTbl
COBPEMEHHbIX IBOJIOLIMIOHHbIX NMPOLLeCCOB B 60raTbix BUAAMU rpyn-
nax 6ecro3BOHOYHbIX COCTOAT B TOM, YTO, BO-NEPBbIX, GONbLUVHCTBO
13 HX MONTOLJO OTHOCUTENbHO balikana, BOo-BTOPbIX, B TOM, YTO BULO-
obpa3oBaHMe NPOUCXOANUT CUMMNATPUYECKM, MOCKOSIbKY, HECMOTPSA

Ha CBOW pa3Mepbl, reosiornyeckas nctopus baiikana nvweHa anuso-
[IOB ero nofpasaeneHHoCT, 4OCTaTOYHO JONTOBPEMEHHON A anso-
naTpuyeckoro BMAoo6pa3oBaHua. PenpoayKTrBHble 6apbepbl, ckopee
BCero, 06pa3oBanuCb B COOTBETCTBUM C JOBOJIbHO C/IOKHbIMY CLIEHA-
puAMY, KoTopble GOPMMPOBANVCh NOJ ACTBMEM MOBaNbHbIX K-
MaTUYecKmnx NpoLeccoB. 3TO NPUBOANIO K AAEPHbIM U MUTOXOHAPU-
arnbHbIM MHTpPOrpeccrsam. BoamoxkHo, B pesynbrate 31oro B baiikane
LUIMPOKO PacnpoCTpaHeHbl nepexofHbie GopMbl OPraHU3MOB, a TakCo-
HOMWYECKUIA CTaTyC MHOTUX U3 HX OMPeAenTb OUYEHb CIIOXKHO.
MHTepecHO 0CO6EHHOCTbBIO Tak»Ke 0Ka3anoch NPakTMYecKm nosiHoe
OTCYTCTBME SKCTMEPVMEHTASIbHbIX CBUAETENIbCTB KOIBOMIOLVN BUAOB,
3KOJMOrMYecKm TeCHO CBA3aHHbIX APYT C Apyrom. B 063ope paccmoTpe-
Hbl pPe3ybTaTbl SBOJTIOLMOHHbIX NCCNef0BaHUi, B OCHOBHOM MOCBS-
LLieHHbIM ByKeTam BUAOB — MOHOGUANTNYHBIM FPyMnMnam OpraH1M3mos,
KOTOpble 06ecrneunBaloT NCKIOUMTENTbHO BbICOKOE BUAOBOE Pa3HoO-
obpasue balikana u mexaHn3mbl GOPMUPOBaAHNA KOTOPbIX BO MHOrOM
OCTaloTCA 3araflouHbIMU.
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Lake Baikal and its invertebrates became a subject

of systematic evolutionary studies more than a century
ago. Exceptional taxonomic diversity of the lake’s
fauna, high variability of habitats and large volume

of auxiliary knowledge on the ecosystem enables one
to study fine details of speciation mechanisms hardly
accessible in other model systems. Parallel to the
development of technological and methodological
potential of biology most of new approaches were
employed in studies of Lake Baikal. This review

deals mostly with the results obtained during last

two decades by means of molecular phylogenetics.
The main common features found to date include,

first of all, a relatively young age of the most recent
common ancestor of the majority of species flocks.
Second, it was found that almost all speciation events
studied took place in sympatry and according to

quite complicated scenarios. The latter is due to

the fact that in the course of geological evolution

of Lake Baikal there were no or very few episodes

of its fragmentation sufficiently long for allopatric
mechanisms to leave detectable traces. Reproductive
barriers may temporarily disappear causing frequent
mitochondrial or nuclear introgressions. As a result,
intermediary forms of organisms of unclear taxonomic
identity are a common occurrence. Another interesting
feature is a practically absolute absence of evidence
for co-evolution even of ecologically tightly connected
organisms.
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CCJIEIOBaHMSI BOJIOIMOHHON HcTOprH (OpPMUpPOBa-

HUS COBpeMEHHOU ¢ayHbl balikaima Hayaauch yxe

6onee Beka Hazax (Koxos, 1950) u nponomkatores
JIO HACTOSILIETo BpeMeHu. B HacTosieM 00630pe Mbl paccMo-
TPUM HEOOIBIIYIO X YaCTh, & IMEHHO T€, YTO, OCHOBEIBASICH
Ha HCIIOJIB30BAHUH METOIOB U IOAXOJOB MOJICKYISPHOU
(DUIIOTEHETHKH, UMEIN 11eJ1bI0 BBISICHUTh MEXaHU3MBbI I1PO-
HCXOXKCHUS COBPEMEHHOTO pa3HO00pa3us OeCII03BOHOYHBIX
B baiikane.

[lepBble pe3ysbTaThl B 9TOM HalPaBJICHNUH MOITYYEHbI B KOH-
1€ TIPOIILIOTO BeKa M CYMMHPOBAHBI B HECKOJIBKUX 0030pax
(Sherbakov et al., 1998; Cristescu et al., 2010; von Rintelen et
al.,2014). B 0CHOBHOM OHM CBOIMJIUCH K IIOMCKaM OTBETa Ha
JTOJITO BOJTHOBABIITHI MHOTHX OFOJIOTOB BOIIPOC O TOM, MOJIO-
st FTH APEBHsIA (hayHa HAaCEIsieT COBPEMEHHBIH baiika, wiy,
WHBIMU CJIOBaMH, O TOM, YIACTCsI JIH JJOKa3aTh OKeaHCKOE ITPOo-
HCXOXKJCHHE COBPEMEHHBIX HanOoIee pa3sHOOOpa3HBIX TPYTIIT
opraun3moB (Brooks, 1950; Kozhov, 1950). Ucnonb3oBanue
THIIOTE3bl MOJICKYJISIPHBIX 4aCcOB M JaHHBIX O CPAaBHEHUH
HYKJICOTH/IHBIX TTOCJIEIOBATEIbHOCTEH MUTOXOHIPHATBHBIX
U SICPHBIX TCHOB TIO3BOJIMIIH JOBOJIFHO OBICTPO YCTAHOBUTS,
YTO B 3aBUCUMOCTH OT I'DYINIIBI U3y4aeMbIX OPraHM3MOB
MIPaBbI CTOPOHHHUKH 00EMX TUIOTEe3 — M 00 OTHOCHTEIHHON
MOJIOZOCTH, ¥ O IPCBHOCTH COBPEMCHHOH (DayHBI.

Oxazanock, 4To y OOJIBIIMHCTBA OOraThlX BUIAMH I'PYIII
YKMBOTHBIX HanOoJIee HeTaBHAI OO TPETOK ACHCTBUTEIh-
HO CyIIECTBOBAJI B HaYaJIe INICHCTOIICHA MIIH HEMHOTO paHee,
T.€. B IPOMEKYTKE OT MPUMEPHO MSTH 10 JABYX MHUJUTHOHOB
net Hazan (Sherbakov, 1999). 3o cymecTBeHHO MEHBIIIE, YEM
TeOoJIOTHYECKast OICHKAa BO3PAcTa HEMPEPHIBHO CYIICCTBYIO-
IIEro KpyIHOTo 03epa B Ipejesiax coBpeMeHHoro baiikaina,
kotopast coctasisieT 25-30 muH et (Mam, 2015). Onnaxo,
Haripumep, Oaiikansckne amdunozns! (Sherbakov etal., 1998;
MacDonald et al., 2005) u xupoHomusl pona Sergentia
(Papoucheva et al., 2003; Kpasmnosa u ap., 2015) mo Bo3pa-
CTy CBOMX ONMKaUIIMX OOMIMX MPEAKOB BIIOJIHE CPAaBHUMBI
¢ baiikamom. Uem o0yciioBiicHa Takasi pa3HHIIA U B UE€M CO-
CTOUT NMPUYHHA OTCYTCTBHS MPOMEKYTOUHBIX 3BEHBEB — IO
CHUX TIOp ocTaeTcs 6e3 00bsICHEHUS.

31ech HE0OXOMMO YTOYHUTb, YTO [10]] BO3PACTOM I'PYIIIbI
MMOHUMAIOT OOBIYHO HAWMEHBIIIEE BO3MOKHOE BPEMsI CyIIle-
CTBOBaHMS OOIIIETO ITpeKa Beex mocienoBarensHocTer JTHK,
oxBaueHHbIX aHanu3oM (tMRCA). MIMeHHO 3Ty BelnUYHHY
U TIPUHATO HCIIOIB30BATH B KAUeCTBE MPHUOITH3UTEIBHON
OIICHKHU Bo3pacTa BuAoB. OIHAKO CIEAyeT OTAaBaTh cede
OTYET B TOM, YTO CPaBHEHHUE ITOCIIE/IOBATEIbHOCTEH Pa3HBIX
TEHOB MOYKET TIPUBOANTE K Pa3IMIHBIM pe3ynsratam (Roos et
al., 2011; Oliver, 2013). Uem Momoxe CpaBHABACMbIC BUIBL,
TEM BBIILIE PUCK TOSBICHUS PE3KO Pa3JINYAIOIINXCSI OLEHOK
BO3pacTa OIHUX M TeX K€ BUJIOB, ITIABHBEIM 00pa3oM, M3-3a
HETIOJTHOTO PaCXOXKICHHUS MPEIKOBBIX JTHHUN U MUTOXOH/IPH-
ajpHOM b0 simepHoit TpaHcrpeccun (Bossu, Near, 2009;
Roos et al., 2011; Oliver, 2013; Drovetski et al., 2015).

JleficTBUTEIBHO, TIPU HCCICIOBAHUU HEKOTOPHIX OTHO-
CUTEJIBHO MOJIOZIBIX OYKETOB BHIOB MOJITFOCKOB JHJEMHY-
HOTO ceMeiicTBa racTpomnon Baicaliidae n moxmxer pona
Manajunkia BBISICHUIOCH, 9YTO, HECMOTpPSI Ha CPaBHUMYIO
CKOPOCTh (PUKCALMK HYKJICOTHHBIX 3aMEH y MCIIOJIb30BaH-
HBIX B 9THX MCCIEIOBAHUAX SIIEPHBIX 1 MUTOXOHIPHATBHBIX
MapKepoOB, TOTOJIOTHH COOTBETCTBYIOIIUX JCPEBHEB I'CHOB
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pe3ko paznuunsl (ITepetoranna u np., 2007; Peretolchina et
al., 2009; KoBanenkosa u zip., 2015). Takne HECOOTBETCTBHUS
00BSCHUMBI MUTOXOHIPUAILHBIMHA H SIICPHBIMH HHTPOTPEC-
CUAMHU, U, KaK IpaBuiio, UX CBA3BIBAIOT CO BPCMCHHBIMU Ha-
PYIIEHUAMH PENPOAYKTHUBHOTO Oapbhepa B 00OCTOATENBCTBAX,
KOT/Ia OJIMH M3 BUJIOB TOPa3o Oojiee MHOTOYHCICHHEE, YeM
npyroii (Bossu, Near, 2009; Thompson et al., 2010; Nevado
etal., 2011; Roos et al., 2011; Drovetski et al., 2015).

Ha nipoTshkeHn# MociiefHNX ABYX ICCATHIICTHI aKIeHT 3BO-
JIIOLIMOHHBIX UCCIIEI0BaHUM Ha baiikaie cMecTuiics ¢ MOIbl-
TOK HCII0JIb30BaTh MOJIEKYIAPHYIO (PUITOTCHETHKY /IS Lieseit
CHUCTEMAaTHKI /WX JIUTSI OLIEHKH BO3PACTOB ABOJIFOIIMOHHBIX
CO6bITl/II>lI B CTOPOHY U3YUCHUSA MUKPOIBOJJIOIMOHHBIX U I10-
MYJSIIMOHHBIX TPOIIECCOB. DTO 00YCIIOBICHO HE TONBKO TEX-
HOJIOTUYECKUM TIPOTPECCOM, CAETABIINM MTOA00HBIC PA0OTHI
BBITIOJTHUMBIMHU, HO TAK)KE TEM, YTO OHU B HAMOOIBIIIEH cTe-
[IEHHU HUCIIOJIB3YIOT IpenmMyLiecTBa balikana kak yHUKaJIbHON
MIPUPOIHOM SBOTIONMOHHOI 1aboparopuu. [lomysiunonHbIe
MIPOLIECCHI, KOTOPBIE MOYKHO MCCIIEIOBATh C TOMOIIIBIO aHAIN3a
MOJUMOP(H3MA MOJIEKY/IAPHBIX MPU3HAKOB, BKIIIOUAOT B Ce0s1
JieMorpapyecKue U3MEHEHHNS, MUTPALIHIO U MOMYIISIIHOHHY IO
CTPYKTYpY (IIOApa3aeeHHOCTh ) Buaa. BypHas reonorunueckas
ucropus baiikaia 00yci0BHIa CHIIBHOE BINSHHE Te0JI0TnYe-
CKHUX COOBITHH U TNIOOAIBHBIX SKOJIOTMYECKUX N3MEHEHHUH Ha
CTPYKTYypy 3kocucremsl. [Ipu aToM Bee Hacenenue balikana
CHHXPOHHO CTaJKHBAJIOCh C ITI00ATbHBIMH BBI30BAMH U BCE
OPTaHM3MBI JIOJDKHBI OBUIM TaK MM WHAY€ B 3aBUCHMOCTH
OT CBOUX Tpe60BaHHﬁ K HUIIOEC MPEO0JICBAaTh 3THU BbI3OBbLI
(Fazalova et al., 2010).

[TockonbKy OOBIYHO OLIEHKA 0XKHUAAEMOTO BPEMEHH CyIIe-
CTBOBaHUs BUJ1a KOJ'IC6J'ICTC${ OT COTCH ThICAY 10 MHUJIJIMOHOB
neT, (PUIOTEHETHUECKOEe AEPEBO Jaxe MpPHU IMPUMEHEHUHU
a0COJTIOTHO HA/ICKHBIX METOIOB OIIEHKH BO3pAacTa HE MOXKET
Jiath MH(POPMAIIUIO 00 OTHOCUTEIBHO OBICTPBIX (HIOTCHETH-
YECKUX COOBITHSIX, TPOUCXOMBIINX B OTBET HA OTHOCUTEIEHO
KOPOTKHE (MITYyKTyall OKpY>KaroIel Cpelibl, KOTOpbIE TOCTH-
rajy BIIEYaTIIIONIEro pa3Maxa U OKa3aju BIUsHUE Ha OHOTY
Baiikama (Benson et al., 2012; Taylor et al., 2013). OueBuano,
B OCHOBHOM Yy BH/IOB, NEPEKUBIINX KaTAKIM3MBI, CIICITyeT
0KUJIATh CJIEI0B JeMOrpadueCKUX 3MEHEHHI: BBIMUPAaHHH,
B3PBIBOB YHCIICHHOCTH, MUTPAlnii 1 HapyIIEeHUH PEenpoayK-
TUBHBIX 0apbepOB MO OTHOLICHHUIO K CECTPUHCKUM BHIAM.

Heo0xonnmMo OTMETHTB, YTO, HECMOTpPS Ha OOJIBIINE JIH-
HEHHBIE pa3Mephl, B 03epe MPAKTUUECKU HET YCIOBHM s
JIONTOBPEMEHHO MPOCTPAHCTBEHHOM U30JISAILINH 1a)Ke OTHO-
CUTCJIbHO MaJIOMOJABUHBIX OPraHU3MOB. HOSTOM}’ MaJio-
BEPOSATHO aJTONaTpHUecKoe BHA00Opa3oBanue. JleicTBH-
TEJBHO, B HACTOSIIIEE BPEMS CIMHCTBEHHBIM JOKa3aHHBIM
B JIOCTAQTOYHOM CTEIEHH CITy4aeM reorpaduueckoi H30JsIuu
MOXHO CUMTaTh Mapy BUAOB ampurion Eulimnogammarus
cyanoides u E. messerschmidtii (Bedulina et al., 2014).
Xorts B baiikane oOHapyKeHO 00MIIHMe KpaiiHe PeJKUX BUIOB
U JIOKAJIbHBIX 9H/IEMHKOB, YyTBEPXK/IaTh, UTO JJa’Ke OONTATETN
moOepekbsi YIIKAHBUX OCTPOBOB ITOSBIIINCH B PE3YNIBTATE
JIOJITOBPEMEHHOMN M30JISIUU OT MPUOPEIKHBIX BUIOB MOKHO
TMIOKa JINIIb MTPEATIOTO0KUTENBHO.

Jpyras sipkass 0COOCHHOCTbH HBOJIIOIMOHHBIX IPOLECCOB
B baiikajie — IpakTUYECKU II0JIHOE OTCYTCTBUE JOKa3aHHBIX
KO?BOJIIOIIMOHHBIX CBSI3€M MEKIy COBMECTHO BCTpEHaro-
IMAMUCS BUIaMH. B HECKONBKHX CIydasx, KOIja THIoTe3a
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KODBOJIIOLMH KaXKETCsI OUEBUIHOM, OHAa HE HAXOJIUT JIOKa3a-
TenbCTB. [loxkamyii, caMblil IpKUi TOMY IPUMEP — CPAaBHEHUE
9BOJIIOIMOHHBIX MCTOPUIl OaliKadbCKUX I'yOOK ceMelcTBa
Lubomirskiidae u cBs3aHHBIX ¢ HUMH amdunon Brand-
tia (Dorogostajskia) parasitica. Ilocnennue, Mo JaHHBIM
M. Daneliya n R. Vidinold (2014), coctoaT u3 nsaTu amio-
MaTPUYECKUX TOJBUIOB, U X PACCTOSHUE OT OJHIKaWIIero
MPEACTAaBUTENSI TOTO kK€ POAa MO Pe3ysbTaTaM CPaBHEHUS
MoCJaeA0BaTeNbHOCTEH MUTOXOHApUanbHoro rena COI Ha
MOPSIIOK BBIIIE, YEM MaKCHUMaJIbHbIE PACCTOSHUS BHYTPH
SHAEMUYHOTO ceMelcTBa rybok Lubomirskiidae (Schroder
et al., 2002). I1pu sTom noxBuabl B. parasitica TecHO acco-
LUHUPOBAHBI C MOPPOIOTHYECKH PA3TMYAIOIINMHCS T'yOKaMu.
TakcoOHOMHUYECKHIA paHT T'yOOK HE yCTaHOBJIEH, OTHAKO COTIO-
CTaBJICHUE BO3PACTOB ITOKA3BIBACT, YTO O KOIBOJIOIINU THIIA
«Iapa3uT —X035MH» B 3TOM CJIy4ae rOBOPUTH HEBO3MOXKHO.

ITpn n3y4eHnn OTHOCUTENBHO MOJIOJBIX, HO OOTaThIX BH-
JlaMU TpyTI OalKallbCKUX SH/IEMHKOB OOHApYy>KeHA Jpyrast
MHTEpecHass 0co0eHHOCTh. HecMOTpsi Ha OTHOCHTENIBHO He-
JTaBHEEe BpeMsI CYIIIECTBOBAHMUS OMIDKANUIIIero 00IIIero npeska,
nX HeOalKaIbCKUE CECTPHHCKUE IPYIIIBI OKa3aJIiCh BECbMa
naneku. Jlydiie Bcero 3To MIUIIOCTPUPYET TPyIIa racTpo-
01, KOTOPYIO NPUHATO CUUTATh SHIAEMHYHBIM CEMEHCTBOM
Baicaliidae.

B xozie HenaBHero nccieioBanus GUIOreHETHIECKUX OTHO-
IIeHUH OOJIBIIIOTO YKCIIA BUJI0B THAPOOHONIHBIX MOJUTIOCKOB
c ucnone3oBaHueM gparmentos renos 16S pPHK, 18S pPHK
1 TIEPBOY CYOBeIUHUIIBI OKCH a3kl uTOXpoMa ¢ (COI), ObLI0
rmokasano, uro Baicaliidae nanOosee OMM3KM K aMHUKOIHIAM
Y MOTYT OBITh PACCMOTPEHBI KaK MOJICEMEHCTBO 3TOTO ceMeH-
CTBa, HECMOTPS Ha 3HAYUTEJIbHBIE TCHETHUECKHIE TUCTAaHIIUH
1 KOHBEPTEHTHOE CXOICTBO ¢ cemeiicTBoM Pyrgulidae (Wilke
etal., 2013).

B 2003 . B. Hausdorf u ero koseru (Hausdorf et al., 2003),
UCTIONB3YSI YaCTUYHBIC HYKJICOTH/IHBIE TIOCIIEI0BATEIbHOCTH
reroB 12S pPHK u 16S pPHK pa3sbix npeacraButeneil mo-
pszka Littorinimorpha coBmecTHO ¢ uH(popmaiueii 00 uc-
KomaeMbIX ocTarkax Littorinidae, mpenmomoxwim, uto Baicali-
idae, Amnicolidae n Bithyniidae aquBeprupoBamu B 10pckomM
WA PaHHEMEIIOBOM IIEpHO/ie, B TO BpeMsl KaK HECKOJIBKO
UCCJIEZIOBAaHHBIX BHUJIOB OalKaaMM] 3HAYUTEIBHO MOJIOKE
1 TIOSIBUJIMCH TOJIBKO K Havally IJIeHCTOLeHa, HE MO3/Hee
2,6 muH et Hazax (3ybakoB u ap., 1997).

B nepoM 1 Hanbosnee 00IMpPHOM MOJIEKYIISIPHOM HUCCIE0-
BaHHMHW MOJITFOCKOB cemeiicTBa Baicaliidae ¢ momorbio HykJe-
OTHUJIHBIX TOCeA0BaresibHOCTeH reHa COI, oy OIMKOBAHHOM
B 1997 1., momy4eHHBIX 171 15 BUuI0B Oalkamwii, Takxke OBIIIO
BBICKA3aHO ITPEATIOIOKEHNE O MOJIOJIOM BO3PACTE pailannui
Y B3pBIBHOM BH/I000pa30BaHUM CEMEHCTBA HE paHee 2 MIIH
net Hazan (3ybakoB u ap., 1997). Ognako B 00oux cirydasx
OLICHKH BO3PAcTa 3TO! IPYMITHI OKa3bIBAIOTCS OUCHBb NPUOIHN-
3UTENILHBIMU M3-32 OTCYTCTBUSI JIOCTOBEPHON MH(pOPMAIUU
0 CKOpPOCTSX (PMKCAINU 3aMEH y Pa3HbIX JIMHUI IHAPOOHH].

[TockonbKy MCIIOIB30BaHUE OHOTO MHUTOXOHAPHAIHHOTO
MapKepa He I03BOJISIET [TOJIY4UTh MOJHOCTBIO Pa3peIeHHOe
JpeBo OalKaINK, ObIITH IPEANPHUHSTHI OTBITKH X UCCIIEN0-
BaHMS C TOMOUIBIO SAEPHBIX MapKepPOB (MHTPOHBI TEHOB (oc-
dhodpykTokuHa3bl U OfHOH U3 cyobenuuun ATD-cuHTa3bI).
OTH TONOJIOTUH CHIIBHO OTINYAINCH KaK APYT OT JIpyTa, TaKk
1 OT JpeBa, MOCTPOCHHOTO Ha OCHOBAHUHM MUTOXOHJIPHAIIb-
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HbIX naHHbIX ([JapuxoBa, Illepbakos, 2009; KoBanenkoBa u
Ip., 2013). Kpome Toro, ipn H3y4eHUN BHYTPUBUAOBBIX OT-
HoIIeHUH pona Baicalia (cem. Baicaliidae) Takxke BBISIBICHO
MIPOTUBOPEUHE MEXKY SIIEPHBIM (MEKICHHBIM CIIEHCEpOM)
¥ MUTOXOHJpPHAIIBHBIM MapkepaMu. OHO CBHIETENBCTBYET
0 TOM, YTO B Napax CECTPUHCKHUX BHIOB MOIJIA ITPOUCXOANTD
YaCTHYHAsl WM TI0JIHAsI TPAHCTPECCHUSI MUTOXOHIPUAILHOTO
reHoma 0ojiee MaccoBOTO BHUJIa B BUJIbI C MEHBIIIEH YHCIICH-
HocTtbio (ITepetomuuna u nip., 2007; Peretolchina et al., 2009).
Takum 00pa3zoM, HaOIIOIaeMble HECOOTBETCTBHSI MOTYT OBITh
CBSI3aHBI HE TOJIBKO C OBICTPBIMH TEMITAMHU HBOJTIOIINH 1 O0JIb-
MMM TeHETHYECKUMHU JUCTAHIUSMHU JI0 OCTAaJIbHBIX AMHH-
KOJIUJI, YTO MPEISTCTBYET MCIOJIB30BAHUIO BHEIIHUX I'PYIII
B (DMIIOTEHETHUECKUX PEKOHCTPYKIHAX, HO U C BEPOSTHOCTHIO
KaK MUTOXOHJIPUAJIBHBIX, TaK U SACPHBIX TPAHCTPECCHH.

Baiikanbckue nonuxetsl pofa Manayunkia nensircst Ha TpU
Bumna: M. godlewskii, M. zenkewitschii u M. baicalensis. Oan
pa3IuyaroTcst o0 MOp(HOIOTHIECKUM MIPU3HAKAM: pa3Mepam
Tella MoJI0BO3PEIbIX 0CO0EH 1 KOJIMYECTBY LIyHaJlell, a TAKKe
T10 9KOJIOTHYECKUM XapaKTEePUCTUKAM, B IEPBYIO OUEPEb 110
cyOctparubIM nipeouteHusM. Tak, M. zenkewitschii oontaer
Ha KaMEHHCTBIX U CKaJbHBIX IpyHTaX, M. godlewskii — Ha
WINCTBIX, M. baicalensis mpennodnTaeT mnecyaHble TPYHTHI
(Cutrukosa u ap., 1997; [TynoBkuna u np., 2014). baiikanb-
CKHE TMOJUXEThl OOUTAIOT B JOMHKaX-TPyOOUYKaX, KOTOPHIC
CTPOST U3 TOTO ke cyOcTpara, Ha KOTOPOM KMBYT. Tak Kak
OHHU OTHOCSITCS K MAJIOTIOJBIKHBIM OpraHU3MaM, KOTOpPbIC
BEYT CUJISIUMIA MM IPUKPETUICHHBIH 00pa3 JKM3HU, TIOJIMXEThI
JKUBYT KOJIOHUSIMH, M BEPOSTHOCTh OOMEHa T€HETHYECKOH
nH(popManren MeXX Iy HUIMU Hu3Ka. [103ToMy MOKHO O>KH/TaTh
BBICOKOW CTEIeHH T'eHEeTHUeCKoH andepeHnranuy Mexmay
TaKUMHU HEOOJIBITUMH H30JTHMPOBAHHBIMH MOIMYJISIIHIMH,
KoTOpast Oy/leT yBEeIUYNBATHCA MPSIMO MTPOMOPIHOHAIBEHO
YBEJIMUYCHHUIO PACCTOSIHUI MEXKIY HUMH.

W B ciydae monuxeT (puioreHeTHUEecKoe IepeBo, IO-
CTPOCHHOE Ha OCHOBAaHWM MHTOXOHIPHAIBHBIX HYKJIECO-
THJIHBIX TIOCJIE/IOBATEILHOCTEH, CYIIECTBEHHO OTIMYaeTCs
OT «SAEPHOro». DTO HECOOTBETCTBHUE MOIIIO BO3HHUKHYTb
0 JIByM IIIOXO PA3IM4YMMBIM M HE MPOTHBOPEYAILUM JPYT
JPYTY 9BOJIOLUOHHBIM CLEHAPUSIM: COXPAHEHUS IPEIKOBO-
ro monuMop(u3Ma SAESPHBIM T€HOMOM W/UIIN MEXBHIOBOM
rudpuan3ayu. Paznuaus Mexy narTepHaMu U3MEHYHBO-
CTH MUTOXOHJIPUAJIBHBIX H SJIEPHBIX MapKepOB, B MEPBYIO
odepeib, 00yCIIOBIEHBI TEM, YTO MUTOXOH/IPHAIIbHBIN T€HOM
TaruION/ICH M TIEPEaeTCsl TOJIIBKO OT OTHOTO M3 POANTEICH,
CJIe/IOBaTEIbHO, UMEET B YETBIPE pa3a MeHbIINH 3 PeKTHB-
HBIM pazMep MOMYJIALHHN.

leorpaduueckass BHyTpUBHI0Bass U3MEHYMBOCTh y TO-
JUXET OKa3zajach BeChbMa BBICOKA, OJJHAKO OHA CIIOXKHO
ycrpoena. Hanmpumep, Heckonbko M. baicalensis, coOpaHHBIX
B paifonax Hmxneanrapcka n Xakycos (O1M3K0 K CEBEpHOM
okoHeuHoCTH baiikaia), He OTIIMYMMBI IPYT OT Jpyra 10 000-
UM MapKkepam, uTo BroiHe oxumgaemo. Ho M. godlewskii n3
patioHoB noc. bonbme Kotel n OyxTel CeHnast (CymecTBeHHO
ceepHee b. KoToB) renernuecku ropaszo onmxe Apyr Apyry
(cpenHue reHeTHYeCKNe TUCTAaHINN OTIINYAI0TCS IPUMEPHO
B IIAITH pa3), yeM nonuxeTsl u3 bonpmmx Koo 1 maam Xnnn-
111e, KOTOPBIC reorpaduUSCKU PACIIOI0KEHBI TOPa3I0 ONmxKe,
BCETO B JBYX KHJIOMeTpax. Takast HOpa3eIeHHOCTh MOXKET
ObITh CBsI3aHa ¢ penbedom Ha B mau XKumumie. Koppesims
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HekoTopble pe3ynbTaTbl MONEKYNAPHO-GUIOreHeTUYECKINX
NCCNefoBaHunii 6anKkanbCKyx SHAEMUYHbBIX 6€CMO3BOHOUYHbIX

CrnupMeHa MeXAy AUCTAHIMAMU MO pa3HBIM MapKepaM JUis
M. godlewskii ne Bricoka (0,64) (KoBamenkosa u ap., 2015).

Baitkansckue snemuunbie Tyoku (cem. Lubomirskiidae)
SIBJISIFOTCS BAYKHEHIIUM KOMIIOHEHTOM OEHTOCHOTO co001I1e-
CTBa 03€pa, 3a4acTyI0 PEBBIIIAs TI0 OOMACCE APYTHE TPYIIIIBI
3000eHTOCA BMECTE B3SIThIE, 0COOEHHO B nuTopanu (Koxos
u ap., 1969; Koxos, 1972). J{nst GaiikanbCKUX SHASMUYHBIX
Ty0OK XapaKTepHO HH3KO€ BUI0BOE pazHooOpasue. CormacHo
neiictyromeid kinaccudukammn (Edpemona, 2001), cemeii-
ctBo Lubomirskiidae Bkirouaer B cebdst 4 pona u 13 Buaos.
BaxHo 0TMETHTB, 9TO OalfKaIbCKIe TYOKH 001a1a10T BEICOKOH
BUJIOBO M MHANMBUIYyJIbHON MOP(OIOrnIeCcKoi N3MEHUYNBO-
CTBIO, [IO3TOMY HEKOTOPBIC ITPU3HAKU BUAOB, 4 THOI'ZIa U POJIOB
MIEPEKPBIBAIOTCSI, TEM CaMbIM «Pa3MbIBash» MOP(OIOTHUECKHE
TpaHUIIBI TAKCOHOB, YTO JICJIACT UX BUIOBYIO HICHTU(HKAINIIO
3aTPYIHUTEIBLHOM, a TOPOI U HEBO3MOKHOU. MHOT/1a MBI Ha-
OmromaeM repexoaHbie POPMBI, KOTOPBIE COYETAIOT MPU3HAKA
JIBYX BHJIOB.

B pesynbrare uccienoBaHuii MOpdoIOrHuecKkux 0co-
OGeHHOCTEH W XKU3HEHHOTO IHKiIa ryook (Edpemona, 1986;
Edpemosa, I'ypeesa, 1989) nmoxazano cxonctso Lubomir-
skiidae ¢ mpencTaBuUTENISIMH KOCMOITOJIUTHOTO CEMEHCTBa
Spongillidae. Ananmm3 HyKJICOTHIHBIX TTOCIEIOBATEIbHOCTEH
yuactka rena CO/ K snepnoro renoma (Itskovich et al.,
2007, 2008) mpecHOBOMHBIX TYOOK OKa3ajl, YTO CEMEUCTBO
Lubomirskiidae monodunernyaHo, a Spongillidae cocrass-
0T IIPEAKOBYIO TPYIITy MO OTHOWICHUIO K HUM. BBIsBICHO,
410 y OalikaJbCKUX T'yOOK CKOpOCTh 3Bojrouuu rena CO/
COTIOCTaBMMa C TakoBO# y sepHoro reHa 18S pPHK, gro
3HAUUTEIBHO HMXKE CKOPOCTH HAKOIUICHUS HYKJICOTHIHBIX
3aMeH B aHAJIOIMYHBIX reHax Apyrux xuBoTHbBIX (Itskovich
et al., 2006). TTo3gHee Ha OCHOBE TOCIEIOBATEIBHOCTEH
MHUTOXOHIPHAITBEHOTO TeHOMa Lubomirskia baicalensis Oplna
nojcuuTaHa ckopocth 3Bostoiuu MTIHK Oaiikanbckux
ry6ok, xotopas pasna (0,5-1,6)x 1079, gro, ckopee, como-
CTaBUMO CO cKopocThio 3Bonmonuu MT/IHK y pacrenuii, He-
Ken 'y 6I/IJ'IaTepaJ'II)HI)IX JKUBOTHBbIX. CKOpOCTI) HaAKOIIJICHUA
3aMeH B Hekoaupyromux ydactkax MT/JHK B Heckonbko pa3
BhIIe, 4eM B komupyromux (Lavrov, 2010). [Togcuer Obut
MPOU3BEACH HUCXOASA M3 MPCANOJTOKCHUA O AUBCPIrCHIUN
GaifKaIbCKUX TyOOK OT 00mIero mpenka okoio 310 MiH et
Ha3aJl, COITIaCHO IaJeOHTONIOTHUECKIM AaHHbIM (Weinberg
et al., 2003; Veynberg, 2009). ['unote3a 06 OTHOCUTEIILHOU
Mosonoctu Lubomirskiidae 6p1a moaTBEp K ICHA C TIOMOIIBIO
MOJIEKYJISIPHO-TEHETHYECKOTO aHaAJIN3a KOANPYIOIIHX HOCIIe-
nosarenbHOocTel MT/IHK. Bonee Toro, nmokazano, 4ro Hau-
Gosiee BepoOATHOE BPEMsI MBEPTEHIIMN COBPEMEHHBIX BUIOB
ot obmrero npenka — 2,3 (3,6—1,3) muH et Hazan (Maikova et
al., 2015). YuuTtsiBasi HU3KYI0 CKOPOCTh HAKOTICHUSI HYKJIEO-
THIHBIX 3aMEH U OTHOCHUTEIBHYTO MoJotocTh Lubomirskiidae,
MOKHO TIPEIIOJIOKHUTE HEITIOJHOE Pa3/eNICHue JIMHUH, 9TO
1 JIa€T BO3MOXKHOCTh OOBSICHUTB OOJIBIIIOE KOJIMUECTBO Iepe-
XOIHBIX MOp(hoorHuecknux HopM MEXITy BHIAMH.

BrIcokoe reHeTHYECKOE CXO/ICTBO KOAMUPYIOMIHUX TTOCIIE0-
BarenbHOCcTer MT/IHK He 1mo3Bosiser ucrnoab30BaTh OT/ICIIb-
HBIE TEHBI JUTA PEIICHUs (PUIOTEHETHUECKUX U 3BOJIIOINOH-
HBIX 3a/1a4 BHYTpH cemeiicTBa Lubomirskiidae. K coxanenuto,
Takue sepHbie Mapkepsl, kak I'TS-paiionst u 18S pPHK, Toxe
JUISL 3TOTO HE TMPHUTOIHBI. [IJIst 3TOM 1IeNN MEePCIIEKTUBHO CO-
BMECTHOE HCIIOJIb30BaHNE HEKOAMPYIOIIHX ITOCIIE/I0BATEIEHO-
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creit MT/IHK 1 psina MUTOXOHIpHATILHBIX TEHOB U HEOOXOIUM
MOXCK JOMOTHUTENBHBIX SIEPHBIX MAPKEPOB.
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