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OBILIASA XAPAKTEPUCTHUKA PABOTDBI

AKTYyaJbHOCTh MpPo6aeMbl. OJHUM W3 MOJEIBHBIX BUIOB [IJIi M3YyYEHHs IPOIIECCOB
BH1000pa30BaHus MyTeM MOJMILUIOUAM3AIINK SABISETCS cepeOpsHbIi kapack Carassius auratus
gibelio (Bloch, 1782). B Boctounbix nomyisinusx EBpasum (SImonckue octpoBa, CeBepHBbIN
Kuraii, Janeuuit Boctok Poccum) o6HapyxkuBaioTcs OucekcyanbHas OUIUIOWTHAS U
THHOTCHETHYECKasT TIOJMUIUIONIHAS (POPMBI cepeOpsSHOro Kapacs B Pa3HBIX COOTHOIICHHSAX. B
Cubupu, Ha VYpane, B Cpenneidi A3uum U B €BPOINEHCKON dYacTH apeana BUAA BCTpeYaeTCs
[JIaBHBIM 00pa30oM TPUILIOWAHAS (PopMa, KOTOpas Pa3MHOMXAETCS C Y4aCTUEM CaMIIOB JPYTHX
kapnoBbIX pbi0 (["omoBuHCKas u np.,1965; Hukonsckuit, 1974; Kupnuunukos, 1987). O1o naer
OCHOBAHHME IoJ1araTh, 4To peruoH JlansHero BocToka siBIsieTCS MECTOM UX MPOUCXOXKAeHUs. [0
CUX TIOp OCTArOTCS HEACHBIMH (DUIOTEHETHUYECKHE OTHOIIEHHUs (opM cepeOpsSHOro Kapacs C
paznuyaromMMucs TunaMu penpoaykiuu. Wx mopdonorudyeckoe cxoxactBo (Bacuibesa,
Bacunwes, 2000) cBuaeTenbCcTBYET IMOO0 O HElaBHEH TUBEPreHIUH, JTUOO0 O MOCTOSHHO UIYIIEM
nporecce TeHETHYECKOT0 0OMEHa.

[lepeuncnennpie MpoOIEMBbl ONPEAETHIN HEOOXOAUMOCTh JAHHOTO HCCIEAOBaHUs, a
TaK)Ke €ro LU U 33/1a4u.

Henar u 3agaum ucciaegoBanusa. llenpio Hacrosimield paOoThl OBLIO COMOCTaBICHHE
IUIOUAHOCTH 0co0eil B BbIOOpKax cepeOpsHOro kapacsi u3 BojgoeMoB JlanbHero Bocroka,
Cpenneii A3um u eBporelickoil yactu Poccun ¢ maHHbIME 1O (usoreorpaduu cepedpsHOTro
Kapacs 11 BBISICHEHHS MEXaHM3MOB BO3MOXKHOTO TE€HETHYECKOTO OOMEeHa MEXIy
TUHOTCHETUYECKON TMONUIUIONAHOW H OHCEeKCyadbHOW MUIIOUTHONW ¢dopMaMu, a Takxke
YTOUHEHUSI MECTa UX JUBEPTCHIINH.

B pabote nmocTaBieHbl CleqyOMNe 3aJaun:

1. OmpenenuTh IUIOMIHOCTH 0cOoOel W3 BBHIOOPOK cepeOpsiHoro kapacst Carassius auratus
gibelio, monyuennsix u3 BogoemoB [lambHero Bocroka, CpenHeit A3uu U €BPOMEHCKON YacTH
Poccun.

2. OmpenenuTh ypOBCHb BHYTPHUBHIOBOW M3MEHUHBOCTH y cepeOpstHoro kapacs Carassius
auratus gibelio Ha ocHOBaHMM JaHHBIX MOAMMOpPGU3MA UIMH PECTPUKIIMOHHBIX (ParMeHTOB
(ITIP®) yuactkoB wMuroxonmpuanpHoi JIHK, xommpyrommux 3-t0 u 4-10 CcyObEeIUHHIIBI
HAJIOKCHIICTUAPOTeHa3pl W 1aBe  cyoweamamnbl  (12S/16S)  pubocomanwsHoit  PHK,
aMITU(UIIMPOBAHHBIX B MoJuMepa3Hou 1enHoi peakiuu (ITLP).

3. ComnocraBUTh JaHHBIE MO IUIOUJHOCTH C JAHHBIMU [0 BHYTPUBUIOBOM H3MEHUYMBOCTHU
mt/IHK Carassius auratus gibelio.

4. N3yuuTh pacnpenencHue OUCEKCyalbHOW TUIUIOUAHON UM THHOTEHETUYECKON MOIUTUIONIHON
dbopM cepeOpsiHOro Kapacsi Ha 3HAUUTEJIBHON YacTH ero apeana.

Hayuynas HoBHM3Ha pa0oTbl. Pe3ynbTaThl MPOBEACHHOTO HCCIAEAOBAHUS PACHIUPSIOT
MPEJICTaBICHUS O MEXaHU3MaX, 00ecTeynBaIOIINX MOP(POJIOTHIECKOE U TEHETHUECKOE €AMHCTBO
KJIOHAJTbHBIX ¥ OMCEKCYaTbHBIX ()OPM B JUILIONIHO-TIONHUILIONIHBIX KOMIUIEKCaX pbI0. Briepsbie
BBITIOJIHEH aHalin3 W3MeHYnBOCTH MuToxoHapuanbHou JIHK nByx dopm cepebpsiHoro xapacs
Carassius auratus gibelio u3 nomynsuit Jlaneaero Bocroka, eBporetickoii yactu Poccun u
Cpenneii A3uu, a TakKe YCTAaHOBJICHA CBS3b MEXKIY CIOCOOOM PENPOAYKIIMH CEpeOpPsSHOTO
Kapacsi W TE€HETHYECKOM H3MEHYMBOCTBIO Ha ocHoBe pe3yiapraToB [ILP-IIJIP® wmt/IHK.
BnepBele  mpuBeAEHBI  MOJIEKYJIIPHO-TEHETUYECKHE  JOKAa3aTelbCTBA  CYyIIECTBOBaHUS
TeHEeTHYECKOTO 00MeHa MeX Iy ABYMs popMaMu CepeOpsTHOTO Kapacs U IMpeyIokKeHa TUIIOTe3a O
MeXaHu3Me TpaHchopMmaluu TPUIUIOMAHOW THUHOTEHETHYECKOH (OpMBI B JAUIUIOMIHYIO
oucekcyanpuyo Qopmy. Jlokazano, uto JanbHuii BOCTOK SBISIETCS MECTOM IWUBEPTEHIUU
OuCceKCcyaIbHOW ¥ THHOTEHETHUECKOU (popM.

IIpakTHyeckasi 3HAYMMOCTH PadoOThI

Pe3synbTarsl paboThl MOTYT OBITH MCIIOJB30BaHbI IPU Pa3BEICHUM cepeOpsSHOro Kapacs B
AKBaKyJbType, JUISl BBIBEACHHUS ero HOBBIX (hopm. IIpencTaBieHHBI MaTepuan MOXKET OBITh
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UCIIOJB30BaH B Kypce JEKUUMH MO TEOPUM OHBOJIOLUMU JJIs CTYACHTOB OHOJIOIMYECKHUX
cnenuaibHocTeit BY30B.

Anpobanusi pa6orsl. OCHOBHbIE pe3yJbTaThl JAHHOM pabOThl MPEACTABIECHHl Ha
koHpepeHuun «CoBpeMeHHble MpobiemMbl  Ouojoruueckoi spomouun» K 100-neturo
lNocynapctBennoro /lapsuHoBckoro mysest (Mocksa, 2007), Ha koH(pepeHIMH «YTeHus naMaru
npocdeccopa Branumupa fAxosnesuua JleBanugosa» (BramuBoctok, 2008), Ha MexmyHapoaHOH
Hay4yHO-IIpaKkTuieckoi kKoHpepeHnuu "['eHernka, cenekuus, ruOpuan3anus, MIEMEHHOE 10 U
Bocripon3BoacTBO pbi0" (Cankr - IlerepOypr, cenTsiOppr 2008), Ha €XEroAHbIX HAay4HBIX
koH(pepenuusx UBM (2005, 2008), 1abopaTopHbIX cEMUHApax.

Myonukanuu.

[To maTepuanam auccepTanuu OmyOIMKOBaHBI 5 HAYYHBIX pabOT, B TOM YHCIE, 2 CTaThU
— B PELIEH3UPYEMBIX KypHanax u3 cnucka BAK.

Crpykrypa M 0o0beM auccepranmu. Jluccepranusi COCTOUT U3 BBEIEHUS, 3 TUIaB,
BBIBOJIOB, CIIMCKa JIUTEpaTypsl M mpuioxkeHus. Pabora wuznoxkena Ha 123 crpaHuunax,
WUTIOCTPUpOBaHa 23 pUCYHKaMHU U COJCPKHUT 24 Tabnuipl, 13 M3 KOTOPBIX MPEICTABICHBI B
npui1okeHuu. CIUCOK JIMTEPATyPbl COACPKUT 159 UCTOYHUMKOB, U3 HUX 52 HAa PYCCKOM SI3BIKE.
BbnaronapHocTn. ABTOp CUMTaeT CBOMM HPUATHBIM  JIOJITOM  BBIPAa3UTh  INIYOOKYIO
IIPU3HATEIBLHOCTh CBOEMY pyKoBoauTeNO Bragumupy AnekceeBuuy bpblKOBY 3a BHUMAaTEIbHOE
U KOHCTPYKTHBHOE PYyKOBOJICTBO. ABTOp BbIpakaeT 0JaroJapHOCTb I'PYIIE YUYEHBIX 3a MOMOIb
B cOope Mmarepuana Juii Hactosuied pabotel: Bi.A. BbpsikoBy, C.M. [oaranory, M.IO.
Koganesy, H.E. Ilonskogoii, C.B. ®ponosy, H.E. Jlamami. 3a HeorieHnMyto momoIs B padboTe u
npu oOCYKIeHHU JuccepTrauuu aBTop Onaronaput k.0.H. M.I. Enucelikuny u 1.6.H. C.B.
®ponoBa, a Takke Bechb KoJUIeKTHB Jiabopatopuu renetuku BM JIBO PAH 3a Bcemephnyto
MIOMOLIb U MOPAJIbHYIO MOAJEPKKY.

MATEPHUAJI U METOJIUKA

OobexThI HecaenoBanus. Carassius auratus gibelio (380 sk3.), Carassius carassius (2 9k3.) u
Cyprinus carpio (3 sk3.).

Broinenenue u ammimmukanusa JAHK. Toransnyro JIHK Beiaensim no ctaHgapTHOM METOIUKE
(Sambrook et al., 1989) u3 pukcrupoBaHHOI FITAHOIOM CEPACYHOMN MBIIIIIBIL.

MNUP-IIAP® - anamu3. AmmmupunupoBanu 2 yuactka MTAHK: ND3/ND4L/ND4,
Koaupyrommii  3-10 ¥ 4-10 cyOpeAMHMIBI Hajokcuaaeruaporenassl, u 12S/16S pPHK,
Komupyommii  cyosenuHuiel - pubocomanpHori  PHK.  TIIP-dbparmenTtsr  oGpabareiBanu
pecTpuKIOHBIMU dHIOHYKIea3amu Aval, BsSuRI, Cfr131, Bsh12361, Hin6l, Hinfl, Mspl, Mval,
Rsal («Fermentasy», Lithuania u «Cu63n3um», HoBocubupck). IIpomykTbl pecTpuKIUN
noaBepranu anekrpopopesy B 1.8% araposnom rene B S50MM Tpuc-GopatHOM Oydepe
(Sambrook et al., 1989). ®parmentst JIHK B reme okpammBaid >THIAYMOPOMHIOM U
¢dororpadupoBany B mpoxoasiuieM yabTpaduoIeTOBOM CBETE.

Cratucrtudeckuii anaan3. KoMOMHUpOBaHHBIEC TAIUIOTUITBI KaXKI0H OCOOM 1O MCCIIEIOBAHHBIM
ydacTKaM  KOJupoBajduch  OykBamu. JlaHHBIE TIO  PECTPUKIUOHHBIM  (hparMeHTam
npeoOpa3oBbIBaIu B OnHapHbIe MaTpuIlbl. ["ammotunnyueckoe (h) 1 HyKJI€OTHIHOE pa3HOOOpa3ue
(7), cTeNeHb QUBEPIreHIMU MEX Ty TalIoTUIaMu (p) onpeaessanuch ¢ IOMOIIbI0 ypaBHeHul Hen
(Nei, 1987) ¢ ucnonp3oBanuem nakera nporpaMmm REAP (McElroy et al., 1992). [TonyueHnas B
REAP wmatpuiia  KOJMYECTBEHHBIX  3HAUYEHUW  JAUBEPICHIMH  MEXKIY  TaluIOTUIIaMU
UCIIONB30Bajach JJIs KJIacTepu3alli M MOCTPOCHUS (PEHOrpaMMBl C HCIOJIb30BAHHUEM
nporpaMmmbl  UPGMA [maker mporpamm NTSYS (Rohlf, 1990)]. I'ereporeHHOCTh MeXmy
BHIOOPKAMH OLICHHBAIIA C IIOMOILIBIO [ICEBIOBEPOSTHOCTHOTO Tecta - (Zaykin, Pudovkin,1993).
YCTOWYUBOCTh TMONYYCHHBIX (PHIOTEHETHYECKUX JePEBbEB OIEHUBAIM METOAOM OyTCTperna
(Felsenstein, 1985), ucnons3ys 1000 OyTcTpemn-perummk. PeKOHCTPYKIIMIO CETEll TarioTHUIIOB
(IpeB MHUHHMAIBLHOW TMPOTSHKEHHOCTH) TMPOBOIWIN [0 NPUHIUIY MHUHUMAIBHOTO YHCIA
HYKJICOTHIHBIX 3aMeH Mexay ramnotunamu (Prim, 1957; Rohlf, 1973). Benuuuny paznmuuuii u



5

BEPOSITHBIC AJIbTEPHATHBHBIC CBSI3M MEXIy HMMH PACCUMTHIBAIM B MakeTe mporpamm Arlequin
2.000.

AHaJM3 YpOBHSI IUIOMIHOCTH TPOBOAWIM Ha OCHOBE NaHHbIX KonumuectBa JJHK B sapax
sputrpounutoB (o DenbreHy), COOTHOILIEHUS IUIOMIA/IEH SIAEp SPUTPOLMTOB y ocobelr ¢
pasnuuHbiM ypoBHeM muionaHocTH (Toth et al., 2005) u Ha ocHOBe MOjACYETa MaKCHMAJIbHOTO
KOJIMYECTBA SIIPBIIIEK B SApax dPUTPOIMTOB HA Mpernaparax KpoBH, okpameHHbIX 50% AgNO;
(Howell, Black, 1980).

Omnpenenenne NJIOHAHOCTH MeTOA0M cpaBHeHus koauvecTtBa JIHK B sinpax spurpouuros.
Huronornyeckue npenaparbl U3 TKaHW IE€YEHU M CEJIE3EHKU MOJIydaad IOCJe IIEI0YHOU
nesarperanuu, okpammuBanu no Penvreny (ITupe, 1962) u dororpadupoBanu B 0JIMHAKOBBIX
ycrnoBusX. MopdoMeTpudecKknii aHalu3 sIep SPUTPOLUTOB HA TpernapaTax MPOBOIWINA B
nporpamMe Photoshop. V kaxnoit ocobu onpenensimu napamerpsl s 40-100 s3puTpounToB.
Pacuer mnioumgHOCTM NPOBOAMICS COMOCTAaBICHHEM CPEIHUX 3HAYEHUH, MOJYyYEHHBIX IO
dopmyne Q = (B-A) / S, rne B — uHTeHCUBHOCTD cBedeHHUs (POHA, A — UHTEHCUBHOCTh CBEUYEHUS
anpa, S — miom@aab sAapa. s Kaxaol ocoOu cTpowmnach TUcTorpamMMma 3HaueHud Q B
nporpamme Exel. ¥V TpumiaougHbBIX M TETparmIOMAHBIX ocoOeil 3HaueHus Q ObLTH yBENWYCHBI
OTHOCHTEIIFHO 3HAYCHUH, TTOTyUYEHHBIX ISl JUTUIOUIHBIX 0COOEH.

Onpeaenenue NIOMAAM siAep IPUTPOUUTOB. V3MmepeHus miomanud saep MPOBOIMINA Ha
npenaparax KpoBU U3 XBOCTOBOU apTepuu pbiO, GUKCUPOBAHHBIX 96% 3TaHOIOM U OKpaIICHHBIX
azokapmMuHoM G (OOO «buosutpym», Canxt-IletepOypr). IlpenapaTsl aHamu3upoBaid Ha
mukpockore Leica DM 2500 nipu yBenmaenuun *x100. MopdoMeTpudeckuii aHaTNu3 SPUTPOIIUTOB
Ha CHUMKax MpernapaToB MpoBOAWIN B mporpamme Photoshop. [lis ompenenenust miougHOCTH
KaXI0H o0coOu cTpouscss TpaduK paclpefeseHus 4YacToT IUIOWAAeH sIep SPUTPOLMTOB,
BBIDQOXCHHBIX B YCJIOBHBIX e€IWHHUIAX (MHKcensx). Bce momydeHHbIE THUCTOTPaMMBbI
pacopenensyii Ha TpU TPYyMIbl 10 CPEIHUM 3HAUEHUSAM IIomaaei. 3a 1 ObUIo MPUHSATO cpeaHee
3HAUEHUE TUIOIIA M sIpa SPUTPOINTA B TPYIIE C HAMMEHBIIMMH 3HAYECHUSIMU TUIOIIATH.
IToacyer MaKCMMAIBHOIO0 KOJHYECTBA S/APBINIEK B siApPax 3puTpounToB [IpenBapurensHo
¢dukcupoBanHbie 96% 3TaHOIIOM Npenaparbl KPOBU BblAepkKUBaIU B 2N pacTBOpe MypaBbUHOI
KUCIIOTHI B TedeHue 1 vaca (1 6osiee), OTMBIBAIN UX AUCTHIIIMPOBAHHONW BOJIOW M BBICYIIMBAJIH.
3arem Ha npenapaT HaHocunu cMmech 50% AgNO; n 2% pacTBopa kelaThHa B COOTHOLUIEHUU
1:2. WNuxy6ammio mposomuan npu 55°C MOJ MOKPOBHBIM CTEKIOM B TedeHHe 10 MHH 10
MOSIBJIGHUS 30JIOTUCTOTO I[BE€TA B 30HE OKpAILIMBaHUS Mpernapara. MakCUMalbHOE KOJIUYECTBO
SIPBILIEK B KJIETOYHBIX s/pax, yKasblBaiollee Ha ypoBeHb miougHoctu (Yepdac, Mnbsicosa,
1980; Takai, Ojima, 1982, Phillips et al.,1986), aHanu3upoBagOoCh CTATUCTHYCCKH.

PE3YJIBTATBI 1 OBCYXKXKIEHHE

BbisicHeHHe BO3MOKHOW CBSI3M MeX1y YPOBHeM IUIOMIHOCTH W TeHeTH4YecKoii
U3MEHYHMBOCTbIO cepeOpsiHOro kapacsi. K Hawamy ucciemoBaHMii ObUIO H3BECTHO, YTO B
BOCTOYHBIX mnomyisiuusax Espasum (Snonckue octpoBa, Cesepubiii Kuraii, JlanpHuit Boctox
Poccun) ob6HapyxuBaroTcsi OucekcyanabHas (IUIIOUIHAS) U TUHOTEHeTHYecKas (TpUILIOUIHAS)
bopMBI cepeOpsHOTO Kapacs B pa3sHbIX COOTHOMIEHHsX. [IepBEIi ATam TaHHOTO HMCCIIEIOBaHUS
ObUT TIOCBALIECH aHAJIU3Y IUIOMIHOCTH 0CO0eH B MOMYJISAIMM CepeOpsSHOrO Kapacs OJHON peKu U
BBISICHCHHIO BO3MOXKHOHM CBsI3M Mexay u3MeHuuBocThio MT/IHK m mumommHOCTRIO Y OCoOei
(axkTHyeckn — TUIIOM Pa3MHOXKEHUS) y 3TOro BHJAa. B kauecTBe MOJENbHOM Momyssiuuu Obuia
ucronb3oBaHa BeIOOpka (33 3K3.) cepeOpsiHoro kapacs Carassius auratus gibelio w3 peku
Paznonbuas. B BeiOopke Obuio oOHapyxkeHO 14 mumuionaHbix ocobeit (bucekcyanbHasi ¢opma),
u3 Hux S5 camuoB u 9 camok. OcranbHble 19 ocoOelt ObUIM TPUIUIOMIAHBIMU MU
TeTparionIHbIMU. [loyueHHble pe3ynbTaThl MOATBEPIMWJIM IPEACTaBIEHHE O TOM, YTO B
Bonoemax JlampHero Bocroka w B momymsiimu p. Pa3monbHON, B YaCTHOCTH, BBISBIISIOTCS
JUIIOUIHAS, TIO-BUAUMOMY, OMceKcyalibHas popMa, U TPUILJIOWAHAs THHOTeHeTHYecKas (opMma.
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C uenbro BBISICHEHHSI BO3MOYKHOM CBSI3U MEX/1y YPOBHEM IUIOMJHOCTH M T€HETHUYECKOMN
U3MEHYMBOCTBIO cepeOpsiHoro kapacsi Obun mpoBeger [TLP-ITAP® anamu3 mt/IHK. B nByx
ammudumpoBanueix ¢parmentax MTAHK — ND3/ND4L/ND4 u  12S/16S pPHK- 6510
BBISIBJICHO 62 caiiTa pecTpUKUUHM, M3 HUX 9 — moiuMopgHble, HA OCHOBE KOTOPBIX OBLIN
COCTaBJICHBI 5 KOMOMHUpOBaHHBIX TammoTunoB: A, B, Bl, C, D. Tamnorunuueckas ceTh
cepeOpsHOrO Kapacsl BBIIBWJIA HAJMUYWE JBYX TPy TamioTHNOB ((uiorpymn), pa3ieneHHbIX
JUCTaHIMEN B 12 HYKJIEOTHIHBIX 3aM€H, B OJJHY U3 KOTOpBIX BXxoaaT ramnotunsl A, C u D, a Bo
Bropyto B u Bl (puc. la). Ha UPGMA-nennporpamMmme Bce BBISBICHHBIE B IOIMYJISLIUU
cepebpsiHOTO Kapacs p. Cyi(yH TalulOTHIIBI TakKe paselsioTcs Ha ABe (pUIOreHeTHYecKue
rpymnnsl, 0003HaueHHbIe HaMu Kak I-a u II-s1 (puc. 16), ypoBeHb AMBEPTEHIIMH MEXTy KOTOPBIMU
cocraBiseT 2.5% HykneoTuaHeix 3ameH. K [-oif ¢pumorenerndeckoil rpyrmie oTHOCATCS 0ocoou

©) A C D B BI

0.0022 -

0.0132 0.0154 -

0.0254 0.0276 0.0156 -
110.0228 0.0249 0.0133 0.0022 -

Bl

[o—
o
o—

T wg O

85 6p 1l4p I

89 19p1Sp

99 Sp 8p 11

(]

0 05 1 15
JOIBL HYKIeOTHIHEIX 3aMeH (%o)

Puc. 1. a) lamnorunudeckas C€Th MUHUMAIBHOW MPOTSHKEHHOCTH, JEMOHCTPUPYIOIIAs
marepuHckue rexeanorun MT/HK cepeOpsiHoro kapacs u3 mnomymsuuu p. Pa3gonbHoil. ©)
UPGMA-denorpamMmma, mocTpoeHHasi HA OCHOBAaHUW MaTPHUIIbl PACCTOSHUMA MEX]Ty TaluIOTHIIAMHA
(c). Ilo ocum — BenuuMHAa JUBEPreHIMM HYKICOTUIHBIX I1OCJIEIOBATEIBHOCTEH MEXIY
ramtoturiamu ocobeit. I, Il — ¢unorpynmel. Ha ¢geHorpamme KaXkaplid raruioTHIl PEACTABICH
0Cc00SMHU, BXOISALIMMHU B BEIOOPKY.

¢ raotunamu A, C u D, x apyroii (II-if) — ocobu c¢ rammotunamu B u Bl. VYV ocobeit
OuceKkcyaabHOW (OpPMBI BBISBIIAIOTCS TalJIOTUIIBI, OTHOCSIIMECS Kak K ¢uiorpynne I, Tak u
¢unorpynme II: 3 camma u3 5 xapakrepusytorcs ramnorunamu II-it ¢punorpynmer, u 2 —
rammotunoM [-i. M3 fAeBATHM AUIUIOMAHBIX CaMOK ISl TpexX xapakrtepeH rarutotun II-it
¢unorpynnsl, u g 6 — ramwiotun -t ¢unorpynmel. TecT Ha TeTEPOreHHOCTh MO YacTOTaM
TarIOTUIIOB BBISIBUJI BBICOKO 3HAUMMBIE pa3IUyuMs MPU CPAaBHEHUU BBIOOPOK AMILIOMIHBIX
ocoGeit 1 ocobeii ¢ mronaHOCTHI0 3n-4n (df=3; ¥*=12.5; p<0.001).
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Hamnume y cepeOpsiHOro Kapacs nByx ¢uiuorenernueckux jguanit MTIHK npeamonaraer
JUTSL 3TOTO BUJA 13Tall TUBEPTEHTHOW SBOIIONUH B MpomuioM. Mcxoas u3 mpuMepHON CKOpPOCTH
HYKJICOTHIHBIX 3aM€eH B 2% 3a | MIIH. JIET, MOKHO TIPEIOJIOXKHUTh, YTO 3TO COOBITHE MPOU30IILIO0
okoino 1 muH. et Hazaxa B peruone JlansHero Boctoka. [[i1st MOWKUIOTEPMHBIX KHUBOTHBIX 4acTO
MPEIoIaracTcss MEHbIIas CKOPOCTh TUBEpreHInu, okoino 1% (Avise, 2000). B atom cirydae
BpeMsl IUBEPreHun (hOpM OTOJBUTAETCS, COCTABIISAS OKOJIO 2.5 MIIH. JIET Ha3a.

Hcxons W3 yHHKaTbHBIX OHOJOTHYECKHMX OCOOCHHOCTEH H3TOro BHIA, MOXKHO OBILIO
MPENONIOKUTh, YTO OOHapyx eHHbIe B pe3ynbTate [IJIP® - ananuza nse ¢unorpynmsl MmTIHK
NPUHAISKAT JBYM TEHETHYECKHM OTIHYarmuMcs ¢opMaM — THHOTCHETHYECKOH U
oucekcyanbHOW. CoOIOCTaBIEHHWE JaHHBIX IIUTOJIOTMYECKOTO aHajiu3a [0 OINpeAeTIeHUI0
mIougHoCTH W AaHHbIX [IJIP® moka3anmo, 4ro, ACHUCTBUTENBHO, BCE TPUIUIOMAHBIE U
TETPaIrIOUIHbIe 0COOM (TMHOTEHETHYECKHE) 0e3 MCKITIOYCHHS XapaKTepU3yIoTCs TaruioTHIIaMH,
oTHOocsmMHCA K | —it ¢wmmorpynme. DTOT (akT B ONPENEICHHOW CTENEHH COTIacyercs ¢
MpeanonokeHneM o ToMm, uto auseprenuus ¢unorpynn MTJHK cBszana ¢ dopmupoBanuem
TMHOT€HeTUYeCKoi ¢opMbl u3 OucekcyanpHor 1,25 — 2,5 muH ner Hazan. M3meHeHus
OKpYXKaroliel cpefbl, U, B YaCTHOCTH — TEMIIEPATYPHI, MO-BUANMOMY, ObUTH OJHUM U3 Hanbolee
BEPOSTHBIX (DaKTOPOB B Ipolecce 00pa3oBaHWs TMHOTEHETHYEeCKOH ¢opmbl. Ha m3MeHenme
TEMIeEpaTypbl Kak Ha (akTop, BAMSIOMMIA Ha 00pa3oBaHWE TMOJIUIUIOMIOB, YKa3bIBAIOT
HekoTopele uccnenosarenu (Ruiguang et al., 1986; Rishi et al., 1998; Leggatt, Iwama, 2003).
O4eBHAHO, UTO NajbHEHIIas HBONIONMS THMHOTEHETHYECKON M AMIIOUIHOW (GopM mpoxoauia
HE3aBUCHMO Ha NPOTSHKEHUU JJIUTEIBHOTO BPEMEHH, YTO MO3BOJIUJIO B Pe3yjIbTaTe HAKOIICHUS
HYKJICOTHIHBIX pa3inuuuii chopMupoBathes ABYM (puoreHetnaeckum nuHusM Mt/ HK.

B 1o xe Bpems y ocobOeil muruionaHOW (GopMbl BeIBIstOTCA Tarwtoturbl MT/HK,
oTHocsiuecs k ooeuM unorpymnmnam. M, Takum oOpa3zom, HaTU4KUe MEXAY THHOTCHETUYECKUMU
U OHCeKCyalbHBIMH O0COOSMH HIACHTUYHBIX W Onm3kux ramiotunoB MTIHK maer ocHoBanme
npeanonaratb, 4YTO MEXKIy OTIMYAOMMMUCA (opmamu Kapacs AOMKEH MPOUCXOIUTH
reHeTudeckuii oOMeH. Takoil OOMEH MOXXeT ObITh OOYCIIOBJIECH pPa3lIWYHBIMH TPUYUHAMH.
Haubonee BeposTHBIM IpeACTaBISIETCA MEXaHU3M TpaHchopMaluu oHOM Gopmbl B apyryio. Ha
OCHOBAHMHU HAIIMX JAHHBIX O TOM, YTO BCe 0€3 MCKIIOYEHUS TMHOT'€HETHUECKHE 0COOU HECyT
TaruioTUIBl OJHOW (WIOTPYNIMbl, a CPeau IUIUIOMAHBIX OCOOeH, Kak CcaMIlOB, TaK U CaMOK,
BBIABIISIIOTCS 00€ ¢unorpynmnsl MT/IHK, MOXXHO yTBep:KIaTh, UTO CYIIECTBYET aCCUMETPHYHBIN
(omHOHampaBieHHBIM) reHeTnyeckuii obmeH. Ilockombky MT/IHK mepemaercss Tompko 1o
MaTEpPUHCKOH JIMHUM, MOXKHO MPEAIOI0KUTh BO3MOKHOCTh TPaHC(HOPMAIIUK THHOT€HETHYECKUX
oco0ell B AUIUIONTHYIO OMCEeKCyabHYI0 (GopMy. BepostHocTs oOpaTHO# TpaHnchopmarmu (13
JUIUIOUHONM B THHOTCHETHUYECKYI0 ()OpMY) MAJIOBEpOSITHA WM  HOJHOCTHIO HCKIIOYEHA,
MOCKOJIbKY CpeI THHOTCHETHYEeCKMX ocobeil Mbl He oOHapyxuBaeM ocobeit co II-i
¢unorpynnoit MTJHK. Mexanusmel Tpanchopmar oqHoi GOpMBI B APYTYIO TPEATIOKEHBI Ha
puc.2.

1. SliiuexneTka TUHOTCHETHYECKOW TPHUILIOUAHONH (OpMBI MOXKET OBITh OIUIOJOTBOPEHA
CIIEpMaTO30MI0M, TPHUHAJICKAIIUM 0Co0IM auruionHoi ¢gopmel (puc. 2a). C s3ToM ciaydae
MOTYT BO3HUKaThb TETPAIUIOWIbI, €CIM TMOCJe OIUIOAOTBOPEHUSI TPOUCXOAUT OOBIYHOE
MHUTOTHYECKOE JiesieHne apooieHust. CxeMa npuBeneHa Ha pucyHke 2(a). Jeiicteurensno, Takan
u O/kMMa OMNHMCHIBAJIHM TOSIBICHUE TETPAIUIOMIHBIX 0OCO0€il B IMOTOMCTBE TPHILIOMIHBIX
cepebpsHbIX Kapaceit Carassius auratus langsdorfii (Takai, Ojima, 1983). Hamu manusie 1o
aHAJIN3Y IJIOWJHOCTU, IPU KOTOPOM B nomyJsuuu p. Pa3monbHON (M ApYruX BOJOEMOB, CM.
HIKE) OOHAPY)KMBAIOTCA OCOOM C TUIOMAHOCTBIO OOJbINed, 4YeM 3n, TOATBEPKIAIOT
BO3MO>KHOCTh CYILIECTBOBAHHUS TAaKOI'0 MEXaHM3Ma. B ToMm ciyuae, ecnu nocsie OIiog0TBOPEHUs
MPOXOJUT PEAYKIIMOHHOE JIeJeHHe, U 00pa3yroTcsl AMUIJIOUIHBIE 3UTOTHI, TAKUE OCOOM MOTYT
oKa3zaTbcs (PepTUIIbHBIMU.

2. Penykmus dmciia XpOMOCOM MOJKET IMPOM3OMTH e€mie Ha cTagud (OpMUPOBAHHUS TaMeT Y
TPUILTONIHBIX THHOTEHETUYeCKUX ocobeil. Takoe siBIeHUE OMUCAHO ISl THOPUIIOB QCarassius
auratus x&Cyprinus carpio (Liu et al., 2006). OTMeueHO 06pa3oBaHUE SHIEKIETOK C YPOBHEM
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IUIOUAHOCTH 1n, 2n, 3n, KOTOpBIC MOCIE OIUIOJOTBOPEHHS MOTYT ()OPMHUPOBATH 3UTOTHI C
IUTOUAHOCTRIO 21, 3n, u 4n (Liu et al., 2006) (puc. 26).

N ?  POHTETLCKHE TAMETHI () 5 Y pOIHTETLCKHE FaMeThl o
a
3n 1n ) 3n 2n 1n 1n
L ormo,zw'naopemwJ
| 4n | OIUIOAOTROPEHHE
PEAYKLHOHHOE 00BMHOE MHTOTHIECKOE
JelleHHE JeleHHe ﬂpoﬁ_]]em 411 3 n 2 n IMOTOMCTREO
2n TIOTOMCTEO 4n

Puc. 2. BeposTHbIII MexaHU3M TpaHChOpPMAIMK TPHUILIOWIAHON (OPMBI cepeOpsSHOTO
Kapacsd B JUILUIOUIHYI0 ¢opMy. a) Cxema 3KCHEpUMEHTAIbHOTO IMOJYyYEHHs AMIIOMAHOTO U
TETPAIJIOUTHOTO MOTOMCTBA IMPH CKPEIIMBAHUM TPUILJIOWJHOW CaMKU CEepeOpsSHOro Kapacs ¢
JTUIUIOUHBIM caMIloM. 0) BapuaHThl MOTOMCTBA € pa3aMyYHON IIOMIHOCTBIO, MTOJyUYEHHBIE MPH
CKpEIIMBAaHUN THOPUIHON caMKK C JMIUIONIHBIM cepeOpsHbIM KapaceMm (mo: Liu et al., 2006).

B m000M W3 TpeACTaBICHHBIX BApUAHTOB IPOUCXOAWT YACTHYHOE WM IIOJIHOE
o0beIMHEHUE SIIEPHBIX TE€HOMOB. Bkilan saepHOro marepuaia B CiIydae MOSBICHUS TaKHX
ocobeii MOKeT OBITh paBHBIM, WJIM C MpeodiallaHueM THHOTCHETHYECKOro reHoma. Hammume
TaKOr0 MEXaHHU3Ma, AK€ €CJIU ITO SIBJICHUE MPOUCXOTUT B MOMYJISAIHUAX C HEBBICOKOW YaCTOTOM,
JIOJDKHO OOECTIeYMBATh €IMHCTBO T€HOMOB U MOP(OJIOTHYECKOE CXOACTBO THHOTEHETHYECKOU H
TOHOXOpHUYECKO# (hopM, uyTo U HaOIIOAAeTCA B MPUPOIHBIX momyJsiiusax (BacunbeBa, Bacunbes,
2000). Kpome Toro, mpu Jt000OM BapHaHTE, BCIEACTBUE MATEPUHCKOI'O HACIIEIOBaHUS, Y
obpasyrommuxcs AumIonaHsx ocodeit MTIHK Oyner Toiapko [-0r0, «THHOT€HETHYECKOTO» THIIA.
Takum oOpa3oM, HanuuuMe Yy JUILIOWAHBIX ocober oOemx ¢unorpynn MtHK wmoxer
OOBSCHATHCS CYIIECTBOBAaHMEM IIOCTYJIMPOBAHHOTO MeEXaHH3Ma B TeX NOMyJSLIUIX, Tle
HPUCYTCTBYIOT 00€ (OPMBI.

Ha cymectBoBaHne Takoro MexaHu3Ma yKa3bIBalOT COOOIIECHUS O MEPUOANUECKOM, XOTS
U PEIKOM, TMOSIBICHUH JUIUIOMIHBIX CaMIIOB B TMHOTCHETHYECKUX IMOMYJISIHAX CepeOpsSHOro
kapacs (['omoBuHckas u ap., 1965; Kuprnimunukos, 1987). imerotcst naHHbIC, COTJIACHO KOTOPHIM
B HEONAarompusATHBIX  YCIOBHSX, KOIJa BO3pacTaeT  [Wamna3oH M3MEHYMBOCTH, B
TMHOTCHETUYECKON TMOMyJSIMU  cepeOpsSHOr0 Kapacsi BO3HUKAIOT OBICTpO pacTyliue u
Tyropocibie (pOpMbI, U Cpear TYropocibix ocoOeil mosiBistorcss camubl (Huxonbckuit, 1974).
Kpome TOro, mnokasaHa mpUHIMIHAIbHAS BO3MOXHOCTh TOJYYEHHS] [OTOMCTBA MpHU
CKpELIMBAHUM TMHOTEHETUYECKUX CaMOK C IUITONAHbIMU camuamu (["onoBuHCKas u ap., 1965;
Kuprimunukos, 1987), 4To TeopeTHUeCKHM MOXKET MPHBOAUTH K OOPa30BaHUIO TUTIIIOWIHON
(GopMBl. DKCHEPUMEHTANBHO TOJIYyYE€HO IKH3HECIIOCOOHOE TETPAIUIONIHOE IOTOMCTBO IIpU
OIJIOJIOTBOPEHHUH  stiriekieTok TpumtonaHoin  ¢opmer (C. auratus langsdorfii) crepmoii
murutonHoM ¢dopmber (C. auratus cuvieri), m TpuBeIEHBI J0Ka3aTelnbCcTBA (OPMUPOBAHUS
THOpUIIHOTO TeHOMa y ocobeit B momyssimusx Anonckux octpoBoB (Takai, Ojima, 1983).
[lokazana mNpUHIMIKANIBGHAS BO3MOXKHOCTH IMOJMYYCHHMS TOTOMCTBA NPU  CKpEIIMBAHUH
TMHOTCHETUYECKUX CaMOK C AUIUIOMIHBIMM CaMIlaMHd TakXe B EBPOINEHCKON Momylisuuu
cepebpsiHoro kapacs (Toth et al., 2005), 94To MOXKET MPUBOIUTH K OOPA30BAHUIO TUTLIOMTHON
¢dopmel. bonee Toro, mosIBIIINCH JaHHBIE, CBUAECTEILCTBYIOIINE O BO3MOKHOCTH MPOSIBICHUS B
THHOTEHETHYECKUX  MOMYJALMAX  CepeOpsIHOr0  Kapacs  DJIIEMEHTOB  TOHOXOPHHM  IIPH
Pa3MHOXKEHUHU, KOT/la MPH aKTUBAIUHU SHIEKIETOK TOMOJOTHYHON CHEpMOIl IPOUCXOAUT JIUIIb
YacTHYHas Tepelnada OTIIOBCKMX XpoMocoM (miu ux (parmeHToB) moromkam (Zhou et al.,

2000).
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[losnyueHHble HaMM pe3ysbTaThl O CYLIECTBOBAHMM JBYX TIIIyOOKO JUBEPTUPOBABIIUX
¢unorpynn MTIHK cBHIeTenbCTBYIOT O TOM, YTO, BO-NIEPBBIX, MOSIBIEHHE ABYX (GopM ObLIO
OJTHOKPATHBIM aKTOM. BO-BTOpPBIX, TeHETHYECKUH OOMEH MEXIy AWTUIOMIHOW W TPUILIOMTHOU
(bopMoii cyIiecTBYET, HO IPH 3TOM OH aCCUMETPUYEH, IPUYEM BKJIaJl TEHOMA THHOTEHETUYECKUX
0ocoOcii B THOPHIHBIA TE€HOM OKa3bIBaeTCs OoNbImMM. [ CHETHYECKUM OOMEHOM MOMKET
OOBSICHATHCS BBICOKOE MOpP(OIoruyeckoe (M, BEPOSITHO, TEHETHUECKOE) CXOJCTBO ABYX (hopm
Kapacs C pa3sHBIMH THIIAaMU pEnpoAyKuuu. B To ke Bpems aBe 00pa3oBaBIIMECS IIOCIE
nuBepreniun Gopm ¢unorpynnel MTJHK 3BOIIOIMOHUPYIOT y 3TOr0 BHJa HE3aBUCUMO, Kak
pe3ynbTaT MaTEPUHCKOIO HACJIEI0BaHUS M OTCYTCTBUA pekomOuHauuu. Kak cineacrtBue, Mbl He
obnapyxuBaem II-it punorpynmer MT/IHK y ocobeil ¢ THHOTeHETHYECKHM THIIOM Pa3MHOKEHUS.
Hamm pesynpTaThl [a0T OCHOBaHUE MpeAnojaraTb, YTO B KOHTUHEHTAJIbHBIX MOIMYJISILMSIX
Kapacs Ipolecc TpaHChOpMallMd THHOTEHETHYEeCKOHM (opMbl B OHCEKCyalbHYIO (opMy
MPOUCXOIUT YacTo, B TO BpeMsI Kak 0OpaTHbIN Mepexo]] OYeHb PEAOK UIIN HE CIy4aeTcsl BOBCE.

LnToMeTpuyeckuii aHaau3 U HMTOMOpPdosIoruyecKkue 0COOeHHOCTH IUIJIOUAHBIX H
NOJIMIUIOWAHBIX  ocobeii Carassius auratus gibelio. PesynbraTel KapuOJOTHYECKHX
UCCIIeIOBAaHUN YKa3bIBAIOT Ha CIO0XKHYIO T€HETHUECKYIO IPUPOY cepeOpsHbIX kapacel. Tak, as
TPUILTIOUIHOM OpMBI CepeOPSHOTO Kapacsi OTMEUEHbI Bapualluy YKMCIa XpPOMOCOM B pa3iIMuHbIX
KJIOHAX: MO JIMTEPAaTYPHBIM MAaHHBIM, YHCIO XpoMocoMm TpumuouaHoro Carassius auratus
gibelio Bapeupyer ot 140 no 160 (Bacunner, 1985; Fister, Soldatovi¢, 1989; Fan, Shen, 1990;
Boron, 1994).

[MutomMeTpuyeckuid  aHamu3 dSPUTPOLIMTOB  CEPEOPSIHBIX Kapace ¢  pa3InyHOMN
IUIOMAHOCTBIO TOKa3aJ, YTO COOTHOUICHWE CpPEJHUMX 3HAYEHMH IUIOIAAU JUILUIOMIHBIX,
TPUILIOUIHBIX U TETPAIJIOUIHBIX ocobeit coctamisier 1 : 1.35 : 1.8, coorBercTBeHHO. B TO %€
BpeMs y oco0eil, OTHOCAIIMXCS KO BTOPOW (UIOrpymIe, CpeiHue 3HA4YeHUs IUIOLaau sapa
SPUTPOLIUTA HECKOJIBKO MEHBIIIE, YEM Y 0COOEH, OTHOCAUINXCS K NEPBON («TMHOTEHETUYECKON )
¢uorpynmne. OTU 3HaUYEHUs, MOJyUYEHHbIE ISl TUIUIOMIHBIX 0c00€H, OTHOCIIUXCSA KO BTOPOM
¢uorpynmne, JAWIUIONIOB, OTHOCSIIUXCA K TEpBOM  (QUIOrpynme, TPUILUIOUIHBIX U
TETPAIUIOUTHBIX 0COOEH MOXKHO TpeACTaBUTh Kak cooTHomenwe 1 : 1,09 : 1,46 : 1,97,
COOTBETCTBEHHO. OTHU pE3yJIbTaThl HE SBIAIOTCS CTAaTUCTUYECKM 3HAYMMBIMU BCJEJICTBUE
HEOOJIBIIOT0 YKcia MPOAHATU3UPOBAHHBIX 0COOEH, U MOKa HE SICHO, KAKOE€ 3HAY€HUE OHU MOTYT
UMETD.

OxpammBaHue IpenapaToB KpOBHU a30THOKHCIBIM CepeOpOM BBIABISET sACpPHBIC
CTPYKTYpBI ¢ BhICOKMM cojepxanueM PHK: snapeimkoBsie opranuzatopsl, sapeimku (Howell,
Black, 1980). Ha pucynke 3 mpuBeaeHB KapTHHBI OKpAIIMBAHUS a30THOKHCIBIM cepeOpoM
KIeTok Kapacs. Kak BugHO, y AWMIONAHBIX (pHUC. 3a) U TPHUILIOUIHBIX ocobeil (puc. 30)
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Puc. 3. Tlpenapat okpameHHbix AgNOs  3pUTPOLUTOB JUIUIOUIHON ocodm (a) u
TPUIUIOUIHOM ocobu (6) cepeOpsiHOro Kapacsi. IHTEHCUBHO OKpallleHHbIe 00JacTh B A1pe
ApUTpOIUTa — SAPBIIKU. CTpeKaMu pa3audHoOM (POpPMBI OKa3aHkI sapa ¢ ogHUM ( — )
SIPBIIIKOM, IBYMS ( > ), TpeMs (***% ) SIpbIILIKaMU.
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UMEIOTCS 3HAYUTEIbHbIE OTIMYMS. Tak, B Apax 3pUTPOLUTOB TUILIOUIHBIX 0COOCH KOIMUECTBO
sapeimek Bappupyer oT 0 10 2. COoOTHOUICHHWE KOJHMYECTBA SIEP, B KOTOPBIX SAPBIIIKO HE
BU3YaJIU3UPYETCS, SIIEP C OJHUM SIPBILIKOM U sJep C ABYMS SIPBIIKAMU COCTABISET OKOJIO
10% : 60% : 30%, COOTBETCTBCHHO.

Y HEKOTOPBIX JUILIOUIHBIX 0COOEH, OTHOCAIINXCS KaK K IEepBOM, TaKk U KO BTOPOH ¢uiiorpymnme
MTIHK, HabOmromaeTcsi HEKOTOpPOE KOJUYECTBO SpUTPOUUTOB (10 5%), B Aapax KOTOPBIX
BU3YAJIM3UPYIOTCS TPH sIpbIIKA. FIHO€ COOTHOIIEHUE KOJIMYECTBA SPUTPOLMTOB C PA3IMUHBIM
COJIEp’)KaHUEM SJIPBILIEK B SApax HAOMI0JAeTCsl y TPUILIOUIHBIX U TETPAIUIOMAHBIX ocolOel. Y
TPUIUIOAOB COOTHOLIEHHE KIJIETOK C OJHUM, JABYMS U TpeMms SAPBIIIKAMH COCTaBHIIO
npubmmsutTenbio 30% : 40% : 40%, COOTBETCTBEHHO, a y TETPAIIOMTHBIX O0CO0CH 3TO
COOTHOILIEHHE OBIJIO CMELIEHO B CTOPOHY KIJIETOK ¢ 3 W Oosiee siAPBIIIKAMU U COCTaBUJIO OKOJIO
10% : 30% : 40% : 20%, cooTBeTcTBeHHO CpaBHEHHE MUTOMOP(HOIOTHYSCKUX OCOOCHHOCTEH
[OKa3aJio, YTO JUIsl JAWIUIOMIHBIX OCOOEH, OTHOCSIIUXCA KO BTOpOM (uiorpymme, 3a O4eHb
HEOONIBIIIMM ~ HMCKIIFOYCHHEM  XapaKTepPHO OTCYTCTBHE AaHOMAIMi  siep  OPHUTPOILUTOB
(cerMeHTUpOBaHHBIE S/Ipa) MPU OKpaIIMBAaHUM a30KapMUHOM G.

WNnas xapTuHa HaOMIONACTCS Cpely AUIIONIOB U MOJTUILIONIOB, OTHOCSIIUXCS K TIEPBOU
¢unorpynne MtAHK. IIpu okpammBanuu cepeOpoM, y HECKOIBKMX 0COOEH, OTHOCAIIMXCS K
nepBoii purorpyrmre, oTMedanoch 3-5% siep SpUTPOLHMTOB C 3 SAPHIIIKAMU TIPU pa3Mepax sipa,
COOTBETCTBYIOIMX AuIiouaaM. Ha mnpemapatax KpoBH 3TUX 0co0ed, OKpalleHHbIX
a3okapMUHOM G, ObUIM BBISBIEHBI aHOMAJIUU SJEP SPUTPOLMUTOB (CErMEHTUPOBAHHBIE SPA).
Yamie BCEro HpUTPOLUTHI C HEOOBIYHBIMM SJIPaMU U KapTUHA «AEJICHHUS» SPUTPOLIUTOB
HAOJIIOMAlOTC Yy TPHUILIOWIAHBIX M TETpaIuIOMIHBIX ocobeit Carassius auratus gibelio B
UCCIIEIOBAaHHBIX NOMYJIALUX (puc. 4).

PaznuuHbie aBTOPHI TAIOT CBOIO MHTEPIpPETAIHIO 3THX siBiIeHu. Tak, bendu nadmoman
AQHAJIOTUYHYI0O KapTUHY B OSPUTPOLUTAX ABTOTPUIUIOMAHBIX JIOCOCEH, MOJIYYEHHBIX B
akBakynbType. beHpu paccMarpuBaeT STH OTKJIOHEHHS OT HOPMBI, KakK CBHJIETEIHCTBO
noymrutonanu (aprononumuionaun) (Benfey,1999).

a) 0)
Puc.4. Dpurpouutsl TpUIIIouIHONH ocobu cepedpsiHoro kapacs. (CTpenkold OTMEUEHBI
KJIIETKH C CETMEHTHPOBAHHBIMH SAPAMN)

B pabote kuTaiickux uccienoBaresiei, MpOBOIUBIINX TCHETUYCCKUN U IIUTOJIOTHIECKUN
aHAIM3 TOJYYCHHBIX HMMH B HCKYCCTBEHHBIX YCIOBHSX THOPHAOB cepeOpstHOro Kapacs
(mpencraButens noaceMeiictBa Cyprininae) u nemia (nmpenacraBurens moacemeiictsa Cultrinae),
OTMEUEHa TMpsMasi 3aBUCUMOCTb MEXIy 4YacCTOTOM aHOMAIBHBIX J3PUTPOIMTOB M YPOBHEM
TJIOUTHOCTH THOPHUIIOB. ABTOPBI paccMaTpHUBAIOT HEOOBIYHBIE SPUTPOIUTHI KaK MapKEpHBIN
npusHak ruopuaoB (wiu ayutononumionaos) (Liu et al., 2007).
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Ilo HamuMm paHHBIM, HEOOBIYHBIE 3PUTPOLUTHI C CErMEHTHUPOBAHHBIMM SApaMH U
KOJIMYECTBOM SIIAPBIMIEK Ooyiee JBYX BCTPEYAIOTCS Yy CepeOpsHOro Kapacs HE TOJNBKO Y
HOJUIIOUAHBIX ocobeil. Takue 0COOEHHOCTH BCTpEUaroTCs TAKKE Y JUIIIOUIAHBIX (IO TUIOLIAAN
anapa) ocobeit, umeromux MT/IHK nepBoil ¢uiorpynnsl, B oTin4re OT OOWUTAIOLUIUX BMECTE C
HUMU (B T€X K€ YCIOBHIX) AUIIIOUIOB cO BTopoi pumorpymmoit mt/IHK.

OTH HAOMIOACHUS NAIOT OCHOBAaHHE MPEAINOJIOKUTh, YTO OCOOHM cepeOpsSHOro Kapacs,
OTHOcsLIMeCs K IByM pazHbIM ¢uiorpynnam MTIHK, yuacTByroT B mporeccax rubpuanszanuu B
pasHoii cremeHdn. HeoOblyHass KapTHHA CETMEHTHPOBAHHBIX  SAJIEp OPUTPOLHUTOB Yy
TMHOT€HETHYECKON TOJIUIUIONIHON (OpMBI cepeOpsIHOrO Kapacs MOMKET CBUAETENbCTBOBATH
TaK)Ke€ O TMOPUIHON MPHUPOJE IMOCIETHEN B MOATBEP)KICHUE BBIABUHYTOM paHEE TMIIOTE3bI O
ruOpHIM3aly, KaK HavyajlbHOM 3Tare oOpa3oBaHusi monuruiouaHoro Buma (Ruiguang et al.,
1986; Dawly, 1989; Schultz, 1989; Vrijenhoek, 1994).

PacnpocTpaneHne TMIJIOMIHON M TPUILIOUAHOM opmbl U duioreorpapus Mmt/IHK
cepeOpsiHoro kapaca B Epasum. llenpio cremyromero srana HCCIEIOBaHMsS ObLIO
ofpesieIeHue TUIOMTHOCTH oco0eil B BBIOOpKax cepeOpsHOro kapacst U3 BoJoeMOB JlanbHero
Bocrtoka, Cpennelr A3un  u eBporeiickoil yactu Poccuu M comocTaBieHUE C JA@HHBIMHU TI0
¢unoreorpaguu storo Buzpa Ha ocHoBe aHamuza MTAHK. Jlns maentudukanum ¢unorpynn
rartotunoB  MTJIHK, kaxnapiii #3 aMmiuduUIMpOBAHHBIX — YYAaCTKOB — aHAIM3UPOBAJICA
OTPaHUYEHHBIM HAO0OPOM  PECTPUKLMOHHBIX (epmeHTOB. [l  pecTpukiuM  ydacTka
ND3/ND4L/ND4 6wsutn ucnonszoBanbl Mspl, Mval, BsuRI u BstDEI, mns 12S/16S pPHK —
Mspl, Rsal. Pesynbrarel ananuza aByx ¢parmentoB MT/IHK kaxkmoii ocoOu mo BceM caiiTam u
BCEM PECTPUKIIMOHHBIM (hepMEeHTaM OOBEANHSIIH, MTOTyYasi, TAKUM 00pa3oM, KOMOMHUPOBAaHHBIE
TarIOTHIIBI, KXK]IBIM U3 KOTOPhIX 0003Havalcs 01HOM OykBoii oT A 1o L.

B tabmune 1 nmpuBeneHs! JaHHBIE aHAIHM3a YPOBHEH TUIOMTHOCTH, COOTHOUICHHUS MOJIOB H
BapHaHTOB ramaoTunoB 380 mcciieoBaHHBIX 0COOEH B JiecATH BBIOOpKaxX cepeOpsHOro Kapacs.
B OonpmmHCTBE MPUMOPCKUX MomyssAuuii, B monyisaiuu o. Caxanus, p. Bomra (Peibunckoe
BojoXpaHunuuie) U p. Celpapbs COOTHOILEHHE IOJOB CMEIIEHO B CTOPOHY NpeoOsagaHus
caMoK, ot 6osee 75% B p. Coipaapes 10 90% B 03. Xanka u Peionnckom Bogoxpanunuiie. Jlons
CaMIIOB B BBIOOPKAX M3 KPYMHBIX PEUHBIX cucTeM tora [Ipumopsst — BbIOOpKH p. PaznonbHas, p.
Kapacuk u p. JleGenunka — He npessimaet 31%. B nByx BeiOopkax, 03. o-Ba bonbmoit [lennc
u p. Kamuatka, cootHomenue monoB omm3ko k 1:1 (tabn. 1). B BeiOopke p. AMyp 1011 CaMIIOB
cocraBnseT 17%, a B Beibopke 03. Xanka 10%. B BeiOopkax 03. be3simsinHOe, 0-Ba CaxanuH u
Oacceiina p. Colpaapbsi caMiibl cocTaBisOT 26% u 25%, cooTBeTcTBeHHO. HauMenbmas mons
CaMIIOB BBIsIBIIEHA B BBIOOpKe PriOmHCKOTO Bogoxpanuuima (9%).

B cooTHomeHMN IUIUIOMIHBIX M TPUIUIOUAHBIX OCOOEM B HCCIIEOBAaHHBIX BBIOOpKaX
Carassius auratus gibelio ormeuarotcst cyiecTBeHHbIe pa3iuyus (Tada. 1). B BeiOopkax u3 p.
PaznonwpHoil, OacceitHa Amypa (BbIOOpkH 03. XaHka u p. AMyp) u BbIOOpKe pP. ChIpmapbs
npeoOnagaer TpurionaHas Gopma, rae ee nois cocranuser 62%, 81% u 75%, COOTBETCTBEHHO.
Ha Caxanune n Ha Kamuarke cepeOpsiHBIN Kapach MPECTaBICH UCKIIOYUTEIBHO TUTIIIONIHON
dopmoii. B BeIOOpKe u3 OacceitHa p. Bonra MoxxHO OBUIO OXHAATh NPEUMYIIECTBEHHO
THHOTCHETUUYECKYI0 (TPUIUIONIHYI0) (opMy Kapacs. DTO CIEJOBaJO0 W3 IOJOBOTO COCTaBa
BbIOOpKM PhIOMHCKOrO BOJOXpaHWIMINA C TpeoOnagaHueM caMok. TemM He MeHee,
IUTOQOTOMETPUUYECKUI  aHalu3 MOKaszajd, 4To KOJMWYECTBO JAMIUIOWAHBIX ocoleil B
UCCIICIOBAaHHO MOMYJISIIMY 3HAYUTENIFHO U COCTABIISICT OKOJIO MOJIOBUHBI BeeX ocobel (Tadi.1).

®unoreorpapus mtAHK cepedpsinoro kapacs. [IIP-ITIP® ananu3z mt/IHK necstu
BBIOOPOK cepeOpsTHOTO Kapacsi MOATBEPANI HAJMYUE JIByX paHee BBIABICHHBIX ¢uiorpynm, [-if u
II-i1. Paznuuus mexay ¢GuiorpymnmamMu Mpy pacueTax B JaHHOW pabdoTe OKa3aMCh HECKOJBKO
Oosble, yeM ObLII0 OOHAPYKEHO paHee B BBIOOpKE p. Pa3monbHoi, — 0k0510 6% HYKICOTHUAHBIX
3ameH (Tabis. 2, puc. 56). OTo 00yCIOBIEHO TE€M, YTO B JaHHOW pabOTe€ MBI HCIIOIh30BAIU
TOJNBKO WH(OPMATUBHBIE PpECTpUKTa3bl, KoTopble auddepenuupyror rammorunsl. Cerb
rafIoTUIOB cepebpsiHoro kapacst Carassius auratus gibelio Ttaxske (opMupyeT ABE TpYIITbI



CooTHoteHue 1monoB, pacupenenenue Gunorpynn MTHK 1 mmonHOCTH B pa3nuvHbBIX MOMYJISIHAIX cepeOpsTHOTO Kapacs

Taoauua 1

COOTHOIIICHUE | COOTHOIIECHUE | COOTHOIICHUE | COOTHOIICHHE | COOTHONICHHWE | COOTHONICHHWE | COOTHOIICHHE
Bri6opka YHCIIO nonos(%: &) bunorpynn bunorpynmn ¢bunorpynn TUIUIONOB U | (hujIorpymnmn ¢bunorpynn
ocobeit raruIOTHIIOB TaIlUIOTHIIOB Y | TAIUIOTHIIOB Y | TPHUILIOHIOB TaIUIOTHIIOB Y | TAIUIOTHIIOB Y
(I:11) camok (I:11) camros (I:11) JTUTIIIOU]IOB TPUILIONIOB
1. p. PazmonbHas 52 23:1 3:1 5:1 1,3:1 0,61 1:24 Bce |
2. p. Kapacuk 64 2,2:1 2,6:1 4:1 0,18:1 4:1 Bce [1 Bce |
3. p. JleGequnka 29 39:1 0,53:1 0,64:1 1:5 - - -
4. 0. b. [lenuc 26 I:1 Bce 11 Bce 11 Bece 11 - - -
5.p. Amyp 29 48:1 Bce | Bce [ Bce | 0,23:1 Bce | Bce |
6. 03. XaHKa 20 9:1 Bece | Bce [ Bece | 1:3 Bece | Bece |
7.03. be3pIMsIHHOE 50 3:1 0,1:1 0,1:1 Bce 11 Bce 2n 1:30%
8. p. Kamuatka 57 1,3:1 Bce [1 Bce [1 Bece 11 - Bece [1 -
9. p. Ceipnapbs 20 3:1 Bce | Bce | Bce | 0,25:1 Bce | Bce |
10. Pe16unckoe 33 10:1 Bce | Bce | Bce | 1,2:1 Bce | Bce |

BOJOXPAHUJINIIEC

HpI/IMe‘IaHI/ICZ B p. KapaCI/IK COOTHOIIICHHE MOJOB OLICHMBAJIOCH B HECEJIEKTUBHOM BLI60pKC.

B o. bonemmoii [lenwc u p. JIebenunaka mionaHOCTh HE ONPEACTISIIACE.

* TlmounHocTh onpeneneHa 1 31 ocoou.




rarIoOTUIIOB, pa3/iefeHHbIX nucTaHiuei B 10 HykiaeoTuaHbIX 3aMeH (puc. 5a). B ogny rpynmy
Bxoaar ramnorunsl A, C, D, E, F, G, H, I, a Bo Bropyto — ramnorun B. MakcumanbHoe
paccTosiHuEe, KOTOpOo€ COOTBETCTBYeT 10 HYKJICOTHIHBIM 3aMEHaM, BBISIBICHO MEXKIY
ramotunamMu B u G (puc. 5a). Mannotunsl, oTHOCsAmuecs K I-it puiorpymnne, xapakTepu3yroTcs
OonbpuM pazHooOpazuem (tabin. 3, puc. 5a, 6) mo cpaBHeHuto co Il-it. [ammorunuueckas
M3MEHYMBOCTDH B TnepBoil umorpymnme coctaBuna 0.2951+0.0312, nykneoruanas — 0.00231, no
CPaBHEHMIO C HYJIEBOM M3MeHYMBOCThIO BO 1I-i1 ¢punorpynne. He nckitoueHo, yTo 3ty pa3znuuus
0o0yCIIOBJIEHBI ~ pa3HbBIM  JaBIEHHUEM eCTeCTBEHHOro otOopa Ha BapuaHtel MT/HK
THHOTEHETHYECKOU 1 OMceKkcyallbHOU (popM cepeOpssHOTO Kapacsi BCIECACTBHE Pa3IMYMid B THIIAX
pasMHOXKeHUs. Pe3ynbTaTsl reorpaguueckoro pacrpeaeseHus rpy rarjioTUIOB IPUBEICHBI HA
pucynkax 6 u 7. [onu ramnotunos, otHocsmuxcs K [-i1 m II-ii ¢unorpynmam mt/IHK,

Taoauna 2
Marpuua paccrosaauii mexay ramtotunamu A, B, C, D, E, F, G, H, |
A B C D E F G H |
0.0582 -
0.0034  0.0615 -
0.0140 0.0500 0.0174 -
0.0353 0.0603 0.0385 0.0428 -
0.0416 0.0584 0.0447 0.0491 0.0076 -
0.0345 0.0409 0.0378 0.0421 0.0265 0.0257 -
0.0076  0.0697 0.0108 0.0216 0.0178 0.0246 0.0460 -
0.0035 0.0649 0.0068 0.0173 0.0430 0.0489 0.0416 0.0117 -
a) 0)
40
59
61
®uirorpynna I 61 L
81
10 3. T 25—
59 —
@unorpynnal I1 e
| \ \ \ \
0 2 3 4 6

JIOJIs HYKJICOTUIHBIX 3aMeH (%)

Puc. 5. a) Tamnorunuueckass ceTb MUHUMAJIBHON MPOTSHKEHHOCTH, IMOKA3bIBAIOIIAS
marepuHckue reHeanorun MTIHK cepebpsinoro kapacs Carassius auratus gibelio 6) UPGMA-
neraporpamma ramiotunoB MT/IHK cepebOpsinoro kapacs. A, C-1 — rarmuotunst | ¢punorpymnmsl,
B — rammotun 11 dumorpynmsr.

T O " 9 D= a >
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Taoauna 3
Berpeuaemocts ramnorunoB MT/IHK cepeOpsiHoro kapacs B MCCIEIOBAHHBIX TOMYJISIIHSIX

r-tunbsl\Ne BEIO. 1 2 3 4 5 6 7 8 9 10

A 34(65.3) | 28(43.7) |[3(10.4) 0 29 (100) | 18 (90) 3 (6.0) 0 16 (80.0) | 31(93.9)

B 13(25.0) | 25(39.1) | 19(65.5) |26(100) 0 0 47(94.0) | 57(100) |0 0

C 4(7.7) 0 0 0 0 0 0 0 0 0

D 1(2) 0 0 0 0 0 0 0 0 0

E 0 11(17.2) | 7(24.1) 0 0 1(5) 0 0 1(5.0) 0

F 0 0 0 0 0 0 0 0 2 (10.0) 0

G 0 0 0 0 0 0 0 0 1(5.0) 0

H 0 0 0 0 0 1(5) 0 0 0 0

| 0 0 0 0 0 0 0 0 0 2(6.1)
Koi-Bo ocobeit 52 64 29 26 29 20 50 57 20 33

B cko0Okax npuBeneHsl 4acToThl. 1-10 — 0003HaYeHHSI HOMEPOB BBIOOPOK, Kak B Tadiuiie 1.




Puc.6. I'eorpaduueckoe pacripenenenue u yactotsl ¢punorpynn Mt/ IHK B momymsmmsx
Carassius auratus gibelio. benbim nBetom obo3nadena mnepsas ¢wuorpymma (1), depHbIM —
BTopas ¢unorpymnma (II). 1-10— o6o3HavUeHHs HOMEPOB BHIOOPOK, Kak B Tabmuie 1.

3HAYUTEIFHO PA3IMYAlOTCS B HCCIEAOBAaHHBIX BBIOOpKaX. B BrIOOpKax u3 OaccelHOB pek
PaznonpHoit  u Tymanrana (p. Kapacuk, p. JleObeauHka) mNpHCYTCTBYIOT TaIUIOTHIIBI,
OTHOCSIIHECS K 00euM (prtorpynmnam, HO B pa3HBIX COOTHOIIEeHUIX (Tabmn.1, 3, puc. 6, 7). Tak, B
BeIOOpKax u3 p. PazmonmpHOit M p. Kapacuk mnpeoOnanaloT raruioTHIIBL, OTHOCALIMECS K
¢bunorpynmne I, B To ke Bpems B BbiOOpke u3 p. Jlebenunaka (nmputox TymaHraHa) — raruioTUIl
¢unorpynms! I1. B BeiGopkax u3 6acceiinoB Amypa, Ceipnapbu u Bonru Bee ramnotunst Mt/ IHK
npuHaiekat K punorpynne I, Torna kak B BeIOOpkax u3 o3zepa o. b. Ilenwnc, u p. KamuaTtka Bce
ocobu mpencrasneHsl ramtotunoM ¢uiaorpynnsl II. B Beibopke 03. bessimsnHoe (Caxamun)
MO/TaBJISTIONIEe OOJBITMHCTBO 0cobeit (47 u3 50) XapakTepu3yeTcs TalIOTUIIOM, OTHOCSIIIAMCS K
¢unorpynmne II (Tabm. 1, 3, puc. 6, 7).

Pacrnipenenenuie ¢uiaorpynn ramioTHIIOB CpeAy CaMIlOB U CpPEAM CaMOK B BBIOOpKax
Takxke Bapbupyer (Tabn. 1). B p. Amyp, 03. Xanka, p. Celpaapbst u p. Bonra Bce ramiotuns! y
06oux mosoB oTHocsTCs K prutorpynme . B o3epe o. bonbmoit [1enuc u B p. KamuaTtka nist Bcex
ocobeii xapakrepen ramtotun ¢unorpynns! II. B Beibopke u3 03. bessimsannoe nHa Caxanune
aumib y 3-X caMok u3 35 oOHapy KeHbI rarIoTUITbl (Prutorpynisl I, ocTaqbHBIE UMEIOT TaIlJIOTHIT
¢unorpynmns! II. Bee camiibl B 3T0ii BEIOOpKE 0€3 MCKITIOUEHHS XapaKTEPU3YIOTCS TalUIOTHIIOM
u3 ¢gunorpynmsl 11 (tabn. 1). B p. Pazgonsnas mons ramnorunoB u3 ¢unorpynmsl | yBenndena
Cpeau caMIOB M cpenu caMok. B Oacceiine pexu Tymanran B ofgHo# 13 BeIOOpok (p. Kapacuk) y
CaMOK JIOMHUHUPYET OAWMH U3 TramiotunoB [-it dunorpynmel, B p. JleGegunka oOpaTtHOE
cooTHomeHue ramiotunoB I-it u 1I-i1 ¢umorpynn, HO B 00eux BBIOOpKAX 3HAYUTEIHHO
yBenudeHa 1o [1-i pumorpynmsl rarioTUInoB cpeau camiioB (Tadum. 1).
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120

Puc. 7. Pacnpenenenue ¢umorpynn mt/JHK B momymsimusix cepebpsinoro xapacs. 1-10 —
0003HaYeHHUsI HOMEPOB BHIOOPOK, Kak B Tabmwuie 1.

Pacnpenenenne ¢GuiIorpynmn rarmioTHIIOB CPEOH CaMIIOB M CPEIU CaMOK B BBIOOpKax TakKxkKe
BappupyeT (Tabn. 1). B p. Amyp, 03. Xanka, p. Ceipaapss u p. Bonra Bce ramnotumsl y o6oux
noJioB otHOcATCs K (unorpymnme I. B o3epe o. Bomemoii [lenwc u B p. KamuaTka mis Bcex
ocobeil xapakrepeH ramiotun ¢uiorpynns! II. B Beibopke u3 03. be3simsnnoe Ha Caxanune
JHIIB y 3-X caMoK U3 35 oOHapy KeHbI TatuIOTHITBI GHIIOrpynisl [, ocTanbHbIe HMEIOT TaIIOTHIT
dbunorpynmsl II. Bee camier B 3T0M BIOOpKE 0€3 MCKITIOUEHHUS XapaKTEPU3YIOTCS TaluIOTUIIOM
u3 ¢punorpymnmsl 1. B p. CylidyH nons ramiotunoB u3 guiaorpynmns! | yBenudena cpenu camioB
u cpenu camok. B Oacceiine pexku Tymanran B omHoMl u3 BbIOOpOK (p. Kapacuk) y camox
JOMUHHUPYET OAMH W3 ramioturnoB I-i ¢unorpynmel, B p. Jlebeaunka oOpaTHOE COOTHOILICHHE
rariotunoB [-it u [I-i dunmorpynm, HO B o0enx BBIOOpKAX 3HAYMTENBLHO yBenudeHa moutst II-it
(uIorpynIbsl raliIoTUIIOB cpenu caMioB (Tab.1).

CooTHoIlIeHHE TalJIOTUIIOB CPEIU AUIIOUTHBIX 0COOel TakKe pa3indaercs B pa3HbIX

BbIOOpKax (Tabm. 1). B GonmbImmHCTBE BEIOOPOK HAOIIOIAETCS MOHOE Mpeodialanue OJHOTO U3
ramioturoB (T1abma. 1, 2). Tak, rammoTun ToJabko I-i Guaorpynmmel XapakTepeH sl JUTUTOUTHBIX
ocobeil B 03. XaHka, pekax Amyp, Coipaapbs u Bonra; Tonsko II-g ¢punorpynmna xapakrepHa s
TUTUIONIHBIX ocoOeit B p. Kapacuk (Oacceiin pexku TymaHraH) W cepeOpsSHBIX Kapaceiu
nomyssinuu pexku Kamuarka.
B BbiGopke 03. be3pimsiHHOro 0. CaxanuH Juiib OJHA JUILUIOMAHAs 0coOb MMEET raruloTHI U3
¢unorpynmns! I, ocraneubie oTHOCATCA KO 11-i1 punorpynme (tabdan. 1, 3). ¥ nByx apyrux ocobeit
C TakMM TaIuIOTHIOM IUJIOMJHOCTh HE Oblla ONpenesieHa, HO, OYEeBUAHO, OHHU TaKke
TUTUIONIHBIE. Bee TpuIuionaabie 0cO0U 13 BCeX BHIOOPOK 0€3 UCKITIOYCHHS XapaKTepPH30BAINChH
ramtoruniamu MTJIHK, otHOCsIIuMucs k I-i pumorpynme (tad. 1).

Tect Ha TeTepOreHHOCTh 110 YacTOTaM I'allJIOTUIIOB BBISIBUJI BBICOKO 3HAUMMBIE pa3IMuus
npu cpaBHeHnH Bcex BbIOOpok (d.f=48; y’=340; p< 0.001). EcTecTBEHHO, 9TO OTCYTCTBYIOT
pa3nuuus MEXIy MOMYJISIHUIMH, I71€ OOHApYKUBAETCS TOJBKO OJWH BapHAHT rariotuna, JjJu0o
IPUCYTCTBYET HEOOJNBIIOE KOJIMYECTBO YHHUKAIbHBIX TarioTUNOB. OTCYTCTBYIOT pa3ivyus
Mexay BblOopkamu Amyp — Xanka — Ceippapbs — PbIOMHCKOE BOJOXpaHMIIMILE; a TaKkKe
BbIOOpKamu ¢ Kamuatku u o. bonbmioi Tlenwc. Beicoko 3HauMMBbIe pazaudus 0OHAPYKHUBAOTCS
[0 YacTOTaM TalUIOTUIIOB TIPU CpPaBHEHUH OOBECIUHEHHBIX B TPYIIBLl JUIJIOUTHBIX U
TPHILIONAHBIX (IIONHILIONAHBIX) ocobeii (d.f.=6; x’=138; p< 0.001).

Takum 00pa3oM, B pe3yJibTaTe UCCIEIO0BaHUS MJIOUTHOCTH YCTAHOBIIEHO, YTO HE TOJIBKO
B OOJIBIIMHCTBE MAaTEPUKOBBIX momyJisinuid JlanmsHero BocToka, HO 1 B monyJisnusx p.Ceipaapbs
U PBIOMHCKOTO BOJOXpaHUIUINA MPUCYTCTBYIOT ABE (POPMBI cepeOpssHOTro Kapacsi, JUILIOUIHAS
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TOHOXOPHYECKAs U TPUIUIONIHAS THHOTeHeTn4ecKas (Tabm. 1). [lomydeHHble 1aHHBIE HAXOAATCS
B IMPOTHUBOPEUUH C YCTOSBIIUMUCS MPEICTaBICHUSIMH O TOM, YTO B E€BPOINEWUCKON YacTu
NPEMMYIIECTBEHHO PacIpOCTpaHeHa THHOTeHeTHdeckas ¢opma storo Buaa (Bacwmibes, 1985;
['onoBunckast u ap.,1965; Kupnuunukos, 1987). Ilpu »ToM moka3zaHo, 4TO JOJSl CamIlOB B
NOMYJIALIMM  HE TPSIMO CBsi3aHa C JoJied JuruiougHbix ocobeil. Takx, B PwiOuHCKOM
BOJIOXPAHWIHILE 0N camIloB B momynsuuud mana (9%), B TO BpeMs Kak JOJs TUIUIOUIOB
COCTaBJIIET OKOJIO TIOJIOBHMHBI OT BCEX HCCIENOBaHHBIX ocobeit (tabm. 1). IlomyueHnble
pe3yNbTaThl YKa3bIBAIOT HA TO, YTO JOJIA AUIUIONIHON (Gopmbl B eBpomeiickoil yactu Poccun
yBenmuumiack. llo-BupmMomy, 53To oOmmiee sBICHHE, TIOCKOJIBKY Ha yBEIWYEHHE JIOJU
OncekcyanbHOU (OPMBI YKa3bIBAIOT TAKXKe M Jpyrue uccienonarenu. 3a mocneanue 20 JeT B
nonyysinusax esponelickor yactu CHI' cramo oTmedaTrscsi ycTONUMBOE YBEJIMYEHUE JIOJH
camIoB cepeOpstHoro kapacs. Ilpu ompeaeneHHM TIOMAHOCTH OcO0ed W3 pa3HBIX yacTel
HUKHeN gactu p. JoH mons aumnonnHoit popmsel B 1989 - 1993 rr. 6b11 oneHena B 89.7% ot
o0mieit yucnennoctu (AGpameHko u ap., 1997). AHanoru4Hble U3MEHEHHUS MOJOBOTO COCTaBa
cepeOpsHOTO Kapacs BBISIBICHBI B HU30BbsX J(Henpa u [lyHasi, OTMEUYEHO MOSIBICHHE CaMIIOB
Kapacs B Bojgoemax OwiBiieil FOrocmaBuu, XOTs paHee CUMTANOCh, YTO 3/I€Ch OOUTAIOT JIUIIb
ruHoreHerndyeckue mnonynsuuu (AOGpamenko u ap., 1997). Ilpenmomaraercs, U UMEIOTCS
HAONIOICHHS, YTO TPU PE3KUX HM3MEHEHHSIX OKpPYXKarolled Cpelpl MPU KIOHAIBHOM pPa3MHO-
KEHUU OJHOIIONbIe (POPMBI M3-3a OTCYTCTBHSI TCHETUIECKONH PEKOMOWHAIINH YTPAYHBAIOT CBOH
npeuMyliecTBa MPU Pa3MHOXKEHUU, U HX YHUCICHHOCTbh pPE3KO MajgaeT, MpH ITOM
YBEJIUYUBACTCS OJS TOHOXOpHUYECKO Gopmbl (Abpamenko u ap., 1997).

HesicHpiM ocTaeTcst TO, KakuM 00pa3oM COCYIIECTBYIOT J1B€ (pOpMBI Kapacsi, 3HAUUTEIHHO
paszIuyaoImuXcss Mo crnocody pa3MHOXKEeHMs. YacTo mpexdmnonaraercsi, 4YTO OHU  BCErAa
MNPUCYTCTBYIOT B TOMYJSIIUSIX, U MPU U3MEHEHUU SKOJIOTMYECKOW OOCTAaHOBKU MPOUCXOIUT
cMeHa JoMHHUpoBaHUs GopM. Tem HEe MeHee, CUMIIaTPUUYECKOE COCYIIeCTBOBaHUE 00enx hopM
U 3HauuTenpHOoe Mopdororudeckoe cxoactBo (BacunbeBa, BacuibeB, 2000) yka3bBaioT Ha
TECHYI0 TEHETHYECKYI0 CBs3b Mexkay HUMH. [lodydeHHbIE NaHHBIE 1O CPAaBHEHUIO YPOBHEU
TJIOUIHOCTH U pacnpenenenus ¢Gunorpynn Mt/ IHK B ogHOM M3 ManbHEBOCTOUHBIX MOIMYJISIIAN
(p. Pa3monbHOl) TO3BONWIM BBICKA3aTh TMPEHAINOJIOKEHHS O MEXaHU3ME IOSBICHUS
TUHOTCHETUYECKOU (POPMBI M 0 BOBMOKHOCTH T'€HETHYECKOT0 0OMEHa MEX Ty 00eMMH (hOpMaMH.

3nech  HEOOXOOUMO OTMETHTh JiBa acmekTa. [lepBblii CBsf3aH C  HESICHOCTBHIO
MIPOUCXOXKICHHSI THHOT€HETHYECKOM (hopmbl y 3Toro Buaa (Murakami, Fujitani, 1997; Murakami
et al., 2001; BacunbeBa, Bacunbes, 2000). Bropoii onpeaenseTcs HeM3BeCTHOCThIO MEXaHU3Ma
MOJJIEPYKAHUS BBICOKOTO MOP(OJIOTHUECKOTO U, MO-BUAUMOMY, T€HETHUYECKOTI0 CXOJICTBA MEXKIY
dbopMamu. B HM3BECTHBIX CIydyasX MOSBICHHUS TPUILIOUIHBIX THHOTEHETHYECKHX (OpM daIle
Bcero oOHapyxkuBaercs amnorerparonam3aius (Darnell, Abramoff, 1968; Rasch, Balsano,
1973a, 1973b; Schultz, 1980; Guo et al., 2006; Liu et al., 2006). B ciyuae ¢ cepeOpsHbIM
kapaceMm BacuibeBa u BacuibeB paccMaTpUBarOT HECKOJIBKO BO3MOXHBIX MPEIKOBBIX (popM mpu
(dbopMUPOBAHNY THHOTCHETUYECKOW (POPMBI, TIOJIarasi MaJIOBEPOSITHBIM yUaCTHE B 3TOM IIPOIIECCE
kapma Cyprinus carpio (BacuinbeBa, Bacunbes, 2000). Tem He MeHee, Takash BO3MOKHOCTB
MOJTBEPXKIACTCS TaHHBIMKM KUTalCKOU rpymnmbl uccaenoBareieit (Liu et al., 2006; Guo et al.,
2006). Ouu npoBoaAWIM THOpUAKM3aNKI0 00BIYHOTO Kapacs (Carassius auratus red var., 2n=100)
¢ kapriom (Cyprinus carpio, 2n=100) u noanepxuBaiu GepTUILHBIX THOPHIHBIX TETPAILIONIOB
(4n=200) Ha mpoTsmkeHuu Oosnee yeM 14 mokosnenuid. [Ipum 3TOM CKpenmBaHUe CaMIIOB TaKOH
TETpaIuIOnIHONW GOPMBI ¢ TuILTonIHON Gopmoit kapacs u3 SAnonun (Carassius auratus cuvieri)
NPUBOJIUT K TOSBJICHUIO YKHU3HECIIOCOOHOM, HO CTepuiibHOM TpHumutonaHoi ¢opmser (Guo et al.,
2006). CxomHblii MeXaHU3M, BO3MOXKHO, JIEXKall B OCHOBE MOSBICHHUSA TPUIUIOMIHOW (HOPMBI
cepeOpstHOTrO Kapacs, MOMyYrBIIel CIOCOOHOCTh K TMHOTEHETUYECKOMY pa3MHOKeHHI0. OTHaKO
OPSIMBIX JTOKA3aTEJbCTB ATOMY B HACTOSIIEE BpeMsi HET. B HamieM HCCIeIOBaHWUU aHAIU3
MT/IHK Bcero nump moka3zan, uro nuBepreHius Gopm kapacs npowusonwia 1,25 — 2,5 miH. et
Hazajl.
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AHanu3 MIOUJHOCTU y Kapacs Ha OONbLION YacTu apeajia mokasal, 4yTo o0e (hopMbl
BCTPEYAIOTCS BO BCEX MCCIIEJOBAaHHBIX MATEPUKOBBIX MOIMYJIALHUAX, B TOM UUCie B OacceiiHax p.
Ceipaapes u Bonra. I[lpu conocTaBieHHH TUIOMTHOCTH y CepeOpSHOTO Kapacs W MPHCYTCTBUS
To miau uHOM ¢umorpynmel MTIAHK nHa OGombpiiom apeane (Bomoembl JlambHero Boctoka,
Cpenneil A3uu u eBpomneiickoir yactu Poccun) OblH BBISIBIEHBI HEKOTOPHIE 3aKOHOMEPHOCTH.
[Toka3zaHo, 4TO B Tpex KpyIHBIX peuHbIx cuctemax JlansHero Boctoka (PaznonbHas, Tymanran
U AMyp) oOHapyKHUBAIOTCS KaK JAUIJIOUJHAS, TaK U TPUILIOUIHAS (TMHOTE€HeTHYecKas) popMbl
kapacs. Taxxe o0e Gopmbl BblsiBIEeHBl B Oacceiine p. Coipaapbs u Bonru. Ilpu stom B nByX
peunsix cucremax llpumopss, Paznonbnoit m Tymanrana, oOHapyXHBarOTCs 1BE (DUIOTPYIIITEI
mMT/IHK (tabn. 1, 3; puc. 6, 7), a B mnomymsamusax Amypa, Celpaappm u PeiOuHCKOTO
BOJIOXPAHWIHIIA — TOJBKO OAHA (UIOTPYIIA, XapaKTepHas ISl THHOTEHETHYECKOH (OopMEI.
OtcyrcrBue BTOpoit ¢uimorpynnsl MTAHK B 3amagHbix nmomymsiuusx, HauumHas c OacceifHa
Awmypa (tabn. 1, 3, puc. 6, 7) TO3BOJSIET NPEIANOIOKUTH HCTOPUIO BO3HHUKHOBEHUS W
pacripocTpaHeHuss (popm cepebOpsHoro kapacs. Ha ocHOBaHMM mNpHCYyTCTBHA 00eux Qopm,
OuCeKCcyalbHOM W THMHOTEHETHYECKOHM, a Takke Hammuusa AByX ¢umorpynn MTIHK, cremyer
HPEANON0KNUTh, YTO THHOreHeTHdeckas (opMa BO3HMKIA B JAIbHEBOCTOUHOM pETHOHE, U
JUTHTEIIFHOE BpeMs CylIecTBOBajia B pedyrum, B pe3ysbTaTe 4ero B MUTOXOHApuanbHOH JIHK
Hakonwiuch omnuust or MTIHK OucekcyanbHoit Gopmbl. Takum obOpa3oM, chopmupoBaiuchk
muann MTIHK, cymecTtBeHHO oTiMyaromuecss Apyr OT Apyra. BrociaeacTtBuu, OTHOCUTEIBLHO
HEJAaBHO, B MAaTEpUKOBBIX IMOMYJLSIIMSAX IPOU30IIE]  BTOPUYHBIA  KOHTAKT  MEXAY
TMHOTE€HETUYECKON M aumougHo (opmamu. [lpeanonoxurenbHo, MECTOM Takol pedyruu
Morn ObITh SImOHCKHE OCTpoBa. BacuibeBbl paccMaTpUBarOT AMOHCKUE MOABH/IBI CEpeOPSIHOTO
Kapacsi Kak BO3MOXXHBIX IIPEJKOB rMHOreHeTHueckoi ¢popmel (Bacunbsesa, Bacuibes, 2000).
[Tpr4nHBI, IO KOTOPHIM B €BPOMNEWCKON M CpeaHea3naTCKON MOIMyJIALuUsAX cepeOpsiHOro Kapacs
Bropas ¢unorpynna MTIHK oTcyTcTByer, moka ocrTaiTcsi HE BbIICHEHHbIMU. [Ipum
pacrpocTpaHEeHUH Kapacs Ha 3amaj 3Ta (GuIorpymnmna Moria UCUe3HyTh B pe3yJIbTaTe CIydaiHbIX
OPUYHMH WIK MOJ BIMsHUEM oTOOpa. boiee BeposSTHBIM HaM IMPEICTaBISETCS MPEAIONOKEHHE,
YTO B 3allaJIHOM HAIIPABIEHUM pacCIpOCTPaHsIACh TOJIBKO TMHOreHeTHdeckas ¢(opma, Ui
KOTOpOil XapakTepHa HCKIOUMTEIbHO TmiepBas ¢Quiorpynma MTAHK. MW3BectHo, uTO
TMHOTE€HeTHYeCKas: (popMa MpH SKCIAHCUM UMEET MPEUMYIIECTBO U3-3a CIOco0a pa3MHOXKEHHS
(Abpamenko u ap., 1997; BacunweBa, Bacunbes, 2000; ['pedenbusbiii, 2005). Torna Bo3HUKaET
3aKOHOMEPHBIN BOIIPOC, KAKUM 00pa30M B MOMYJISIIUAX THHOTEHETUYECKOH (DOPMBI MOSIBIIAIOTCS
oumionHele  ocoobu? Ha pucyHke 2 TpPHUBOAATCS BEpPOSITHBIE MEXaHU3MBI 00pa3OBaHHS
TUTUIOUTHON (OpMBI U3 TpUILTOMAHOW. Eciam Takol MexaHW3M BO3MOXKEH, TO OYEBHAHO, UYTO
IUIonHas (opMa B 3TUX MOMYJSLUSAX MOABISETCS B pe3yjbTrare TpaHchopMaruu U3
TMHOTCHETHYECKOM, TPAMIOUIHOW. COOTBETCTBEHHO, B ITHX IOIYJALUAX OTCYTCTBYET BTOpas
¢unorpynna MtIHK. B mosib3y BO3MOXHOCTH TaKOTO MEXaHHU3Ma CBUETEIbCTBYIOT HEKOTOPHIE
skcnepuMmeHTaibhbie nandbie (Liu et al., 2006, Toth et al., 2005), a Tak)e TaHHBIC O MOSBICHHH
TOHOXOpHUYECKOW (opMBI cepeOpsHOro Kapacsi Jdaxe B TeX MOMyJNALUsX, IJE paHee
(uKcHpoBaIach UCKIIOUNUTENIBHO THHOreHeTH4eckas (popma. [lomyueHHble HaMM JaHHBIE TaKKe
MNOJATBEP)KJAIOT CYILIECTBOBAHME Takoro mnpouecca. OIMH M3 MEXaHU3MOB IIPEAIOJIAraet
dbopMHpOBaHKE TUTIIIONIHON (HOPMBI U3 TPUILTOUAHON Yepe3 TeTparionanyo ¢hopmy (puc. 2). B
3TOM Cllyyae MOXKHO OBLJIO OKH/IATh BBISBICHHS B IMOIMYJISALUAX, TJI€ BCTpeyaroTcsi 0oe GopMel,
TaKXe U TeTPAIUIONJHBIX 0coOel. [lelicTBUTENBHO, B HUX O0OHAPYKEHO OTHOCUTEIBHO OOJIBIIOE
KOJINYECTBO 0CO0EH, y KOTOPBIX IJIOWAHOCTD onpeaensercs kak 4n (5 uz 20 B p. Colpaapss, 4 u3
20 B 03. Xanka). Takum 00pa3om, 3TOT akT MOATBEP)KAACT CACTAaHHOE paHee MPEATIOI0KEHHE O
CYLIECTBOBAaHMM MEXaHHW3Ma IIepexoJila B MPHUPOAHBIX MOMYJALUSAX TPUILIOUTHONH (opMbl B
JTUTIJIONTHYIO Yepe3 TETPATUIOUIHYIO (puc. 2).

[Ipu cpaBuenuu mionnHoctd U MT/IHK B ceBepo-BOCTOYHBIX MOIMYJISAIUAX CepeOPSHOrO
Kapacs OOHApY’KHMBAIOTCS JApyras 3aKOHOMEPHOCTh. B caxanmHCKOW M KaMYaTCKOM BBIOOpKax
BBISABIISICTCS TOJBKO JuruiongHas ¢opma (tadn. 1). IIpu 3Tom B caxanuHCKO# BeIOOpKE Uist
OUYCHb HEMHOI'MX 0c00€ll XapakTepHO Hajauuue ramioruna ¢uiorpynnsl I, a B kaM4yarckoil Bce
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ocobu umeroT ramotunsl ¢urorpynnsl 11 (puc. 6, 7). B nonynsmun o. bonemoit Tlenuc nve
yAaI0Ch ONpPEeAeTUTh IUIOUAHOCTh. TeM He MeHee, HaIuyue ToidbKo oaHo# II-0if ¢unorpymnmsl
MT/IHK 1 paBHOE COOTHOIIEHHE MTOJIOB ¢ OYEBUAHOCTBIO YKA3bIBAET, UTO B ATOM MOIMYJISLIUHA BCE
ocobu auronHeie (OucekcyanbHbie). CleqyeT OTMETHTh, YTO CaXajJWMHCKas MOMyJsIus U
nomyJisAnMs o3epa Ha octpoBe bompmoit Ilenmnc MMET €CTECTBEHHOE IPOUCXOKICHHUE.
Kamuatckas »xe momynauus chopmupoBanack B pe3ysibTaTeé HCKYCCTBEHHON HWHTPOAYKIUU
cepeOpsHOTO Kapacst B pa3nuuHble ydacTku p. KamuaTtka B 30-¢ Toapl Mpomuioro Beka, M B
HACTOsAIIEe BpeMs 3TOT BHJI €CTECTBEHHBIM 00pa3oM pacmpocTtpansercs Ha cesep (byraes u ap.,
2007).

[Touemy u kakue (PakTOpBl OMPENENAIOT TO, YTO MPU PACIPOCTPAHEHHH Kapacs B
3amajHOM HaIpaBlIeHUH TMpeodnaaatonias (Gopma ObUTa TpPEACTaBICHA THHOTCHETHYECKUMHU
0CcO0sIMH, a B CEBEPO-BOCTOYHOM — OHCEKCyallbHBIMH, OIpPENeIuTh CIOoXHO. Jlns
MHTPOAYLMPOBAHHON TMOMYyJSLMUA Kapacs MOXHO MPEANoJIOKHUTh, YTO 3TO OIPEAEIsIoCh
MOJTHBIM OTCYTCTBHEM JI0 HEJJaBHETO BPEMEHH B KaMYaTCKUX BOAOEMaxX IPYTHX MPECHOBOIHBIX
BUJIOB KapIOBBIX PBIO, CliepMa KOTOPBIX HEOOXOMMMa JUIsl aKTHBALWU PAa3BUTHS SIMIIEKIETOK
rUHOreHeTHuueckoil ¢opMmbl kapacs. Ho B Bogoemax CaxannHa COBMECTHO C KapaceM OOWUTaroT
JIpyrue BuAbl KapnoBblX. llpencraBisercs BEpOSITHBIM, YTO IO KaKMM-TO NpUYMHAM TIpU
pacmipocTpaHEHHH Ha CEBEpPO-BOCTOK Ooliee aJanTHBHOM OKa3amach OucekcyanpHas (opma
cepeOpstHOTO Kapacs.

CpasuuteabHblii anaau3 MT/IHK cepedopsinoro kapacs Carassius auratus gibelio,
30J10TOro Kapacs Carassius carassius m kapma Cyprinus carpio. YcraHOBIECHHIO O€CITOIOro
croco6a pa3MHOKEHHSI YaCTO MPEANIECTBYET Mpoliecc rudbpuanzanuu Mexxay suaamu (Ruiguang
et al., 1986; Dawly, 1989; Schultz, 1989; Vrijenhoek, 1994; I'pebensubiii, 2005). CymiecTByer
npeanoaoxenue, uro poasl Carassius u Cyprinus mpou3onuTd OT €AWHOTO TETPAILIOHIHOTO
IpelKka, U CO BPEMEHEM Yy OOJBIIMHCTBA BHUJOB T'€HOMBI CTAaOMJIN3UPOBAINCH B JTUIUIOUAHOM
coctosHuu (Schultz, 1980). IIpu 3ToM Bompoc o MpeakoBbIX (popMax cepeOpsiHOrO Kapacs MoKa
ocraeTcs OTKpbITIM (Murakami, Fujitani, 1997; Murakami et al., 2001, BacunbseBa, Bacuibes,
2000). Takke ocTaeTcsi HEM3BECTHBIM, OJIMH BHUJ WJIU JIBa BHUJIa YYAaCTBOBAIU B (JOPMUPOBAHUU
NOJUIJIONHON THHOTeHeTHYecKoi ¢opmbl cepeOpsiHoro kapacs (Yepdac, 1987; Fan, Shen,
1990; Fan, Liu, 1990).

C n1uenplo TpOsICHEHUS (PUIOTCHETUYECKUX B3aMMOOTHOILICHMH ObUI  TpOBENEH

cpaBHHTENbHBIN aHanu3 mamenunBoctd MT/HK ob6enx dopm cepebpsinoro kapacst Carassius
auratus gibelio, mT/IHK 3050T0ro xapacs Carassius carassius u mt/IHK kapma Cyprinus carpio.
Anamu3 mMt/IHK mo3BosisieT coBepiieHHO ompeneneHHO HICHTU(DHUIIMPOBATh MO KpailHeH mepe
OJIMH M3 BUJIOB, YYaCTBOBABIIUX B rubpuanzanuu. [ns storo 6summ npoananusupoBansl MT/JHK
Tpex ocobeit cazana Cyprinus carpio, (p. AMyp), AByX CaMOK 30JI0TOro kapacs Carassius
carassius (p. Boxra), a taroke MT/IHK ocobeit cepeOpstHOTO Kapacs, MpeACTaBISIONINX KaKIbIi
n3 oOHapykeHHbIX paHee raruotunoB (A, B, C, E, F, G, H, I).
Jlnist Gonee TOYHOTO onpeAeneHus GUIOTeHETUYECKUX OTHOIICHUH MCCIeAyeMBbIX PbI0 METOIOM
[THP-TT/IP® Op110 yBENIMUYEHO KOJIUYECTBO HMCIOJB30BAHHBIX PECTPUKIIMOHHBIX YHIOHYKJIEA3.
Kak BUHO 13 TaHHBIX, IPECTABICHHBIX B Ta0uuie 4 u Ha pucyHke 8, Bapuantel MT/JHK 06enx
bunorpynn cepedpstHOro kKapacs GopMupyroT otaenbHbid kiactep. MT/IHK 30motoro xapacs
OTJIMYAETCS OT HUX NMpUMEpHO 6% HyKIeOoTHAHBIX 3aMeH (0T 5.4% mexay ramnotunamu J u H,
1m0 6.7% wmexnay ramnorunamu J u G). OcHoBHble Tamotunbl (A u B), cocrammistomue nBe
¢unorpynnsr MT/IHK cepeOpsiHoro kapacs, paHoynanensl ot MT/IHK 301otoro kapacs (6%
HYKJICOTHIHBIX 3aMmeH). Paccrossame Mexnay ramiotunom J mtJHK 30mororo kapacs u
ramutotunamu K, L, M MT/IHK kapna Bapsupyer ot 6.7% 110 6.9% HyKI€oTHIHBIX 3aMeH (OKOJIO
7% HykIeoTUIHBIX 3aMeH). Bropas ¢unorpynna wmt/IHK, mnpencrasusiomas ToiIbKO
oucekcyanpHyto (opmy cepebOpsiHoro kapacst Carassius auratus gibelio pasnoymanena ot
MT/IHK 3050TOr0 Kapacs m Kapma — pacCTOSHME MEXAy HHMH COCTaBisieT OKoio 6%
HYKJICOTUAHBIX 3aMeH (Talu. 4).
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Taoauna 4
Marpuna paccrostnuii mexxay ramotunamu A, B, C, E, F, G, H, [, J, K, L, M

A B C E F G H I J K L M

0.0284 -

0.0015  0.0299 -

0.0206 0.0293  0.0220 -

0.0198 0.0287 0.0212 0.0032 -

0.0125 0.0313 0.0140 0.0168 0.0161 -

0.0048 0.0350 0.0063 0.0149 0.0181 0.0174 -

0.0030 0.0316 0.0045 0.0206 0.0197 0.0122 0.0080 -

0.0599 0.0596 0.0613 0.0540 0.0569 0.0674 0.0538 0.0632 -

0.0757 0.0586 0.0771 0.0684 0.0716 0.0743 0.0739 0.0740 0.0675 -

0.0773  0.0601 0.0787 0.0699 0.0731 0.0758 0.0755 0.0756 0.0689 0.0015 -
0.0771 0.0602 0.0786 0.0700 0.0731 0.0757 0.0754 0.0754 0.0691 0.0015 0.0030 -

[Mpumeuanue. INamtotuner Carassius auratus gibelio: I ¢unorpymma — A, C, E, F, G, H, I; 1I
¢unorpymnmna — B; Carassius carassius: J;  Cyprinus carpio: K, L, M.

[IpumeuatenbHo, 4TO OCHOBHBlE Tamotunbl (A u B) nByx ¢uumorpynn mt/IHK
cepeOpstHOTO Kapacs HMMEIOT pasiuuus B pacctosHuu ¢ ramnotunamu MT/HK kapma. Tak,
MEXIy TaruIlOTUIIOM A M TaluIOTUIIaMU Kaplia pacCTOSHUE BapbUpyeT B mpexaenax 7.6-7.7%
HYKJICOTHIHBIX 3aMeH (okoJio 8%), a paccTossHue Mexay ramiotunoM B u ramnotunamu K, L,
M mtIHK kapma comocraBuMo ¢ paccrositHueM mexay B u ramnorunom mMTIHK 30510TOrO
Kapacsi ¥ cocTaBisieT 5.9-6% HyKJIeOTHIHBIX 3aMeH. VI3 maHHBIX, MpEACTaBICHHBIX B TabmuIe 4,
BUAHO, uTO BTopas ¢uuorpynna MTAHK, mpencraBnsiomas Toipko OuCEKCyalbHYIO (HOpMY
cepebpsinoro kapacst Carassius auratus gibelio pasnoymanena or mT/IHK 3010TOrO0 Kapacs u
kapma. [Ipu 3TOM OCHOBHOU TamioTUN «ruHOTeHeTHueckoi» (unorpynsl MTIHK cepedpsinoro
kapacs orcrout oT MTIHK kapna 3nauntensHo (moutu Ha 2%) nanplie, yem ramiotun B (Tabu.
4). Takum o00pazom, 3TOT (aKT MOATBEP)KIAET, YTO TAIUIOTHII, MPEACTABISAIOUINA BTOPYIO
¢bunorpynmy mTIHK u pacnpoctpanenHslii Tonbko Ha JlanmbHem BocToke, mosIBUJICS paHbIIe,
YeM TaryIoTUN A, XapaKTepHBINA JJIs1 THHOTCHETHUeCKOH (opMbl. M3 MaHHBIX TakKe BHIHO, YTO
MEXJTy 30JI0THIM U cepeOpsIHBIM KapacsiMu oOHapyKUBaeTcs O0Jblliee TeHETUYECKOE POJICTBO 1O
mT/IHK, 1 oHM nipecTaBnsitoT co00i MO OTHOIIEHHUIO K KapIly MOHO(PMIETUYECKYIO TPYIIITY.
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Puc. 8. UPGMA-nennporpamma ramiotunoB MtIHK cepeOpsiHoro xapacs, 30510Toro kapacs u
Kapra.

A, C-1 — ramwnorunst [ ¢punorpynmst, B — ramnorun 11 ¢punorpynmsr Carassius auratus gibelio, J
— rarutoTHII 30J10TOTO Kapacst Carassius carassius, K, L, M — ramutorumst kapma Cyprinus carpio.

MuToxoHIpHalibHbIE JIMHUU 000MX BHUJIOB Kapaceil mpuMepHo paBHoyAaneHsl oT MTIHK
kapna: 6-8% HYKJICOTHUAHBIX 3aMEH COCTaBISAET paccTosHuMe Mexnay ramiotunamu MTIHK
cepeOpstHOrO Kapacst U Kapma, 7% HYKJICOTHAHbIX 3amMeH Mexay MTIHK 3omotoro kapacs u
kapna (tabn. 3). [losToMy MOXXHO mpeanonarat, 4ro IpeakoBas (opma 30J10TOr0 U
cepeOpsHOTO Kapaceil JuBeprupoBaja Ha JBa BHIA IOCIE OTIECIECHHUS OT OOIIEero mpeaka ¢
kapnoM. OueBUIHO Takke Oosblllee TeHETUYECKOE CXOJCTBO MEXIy JByMs QopMaMu
cepeOpsTHOTO Kapacst 0 OTHOIIEHHIO K 30JI0TOMY M Kapiy. B To ke BpeMs mosryueHHbIe TaHHbIe
HE JJal0T OJHO3HAYHOI'O OTBETA Ha BONPOC: MOTIJIM JIM IPYTHe BHUJIbI, 30JIOTOHW Kapach WM Kapil,
y4acTBOBaTh B 0OpPa30BAHWU TOJUIUIONIHONW (POPMBI THHOTEHETHYECKOH (hOpMBI cepeOpsHOTro
kapacs. [IpuuuHa 3T0r0 JNEXKUT B 0cO6eHHOCTH HacnenoBanus MTIHK Tonbko nmo maTepuHckon
muaAd. OcTaeTcss MPaBOMOYHOCTh MAOMYIICHHS, YTO TPU THOpUAM3AIMKM W OOpa3OBaHHUH
TMHOT€HETHYECKOW (OPMBI CO CTOPOHBI CEpeOpsSHOro Kapacs B 3TOM IIpolecce MOTJIH
y4acTBOBaTh TOJBKO caMmku. [Ipomecc ruOpuamsanuu ¢ ogHOCTOpOHHMM TmepeHocoM MTIHK
TOJIBKO OT OJIHOTO BuAa K rubpuaHoit (opme m3BecteH cpenu pwid (Hubbs, Hubbs, 1946a).
[loaTomMy ns pelieHUst 3TOro Bompoca HEOOXOAMMO CPaBHHUTEIBLHOE MCCIIEI0BAaHUE SIEPHBIX
T'€HOB, KOTOpBIE MPUXOAAT K THOPUAHOM popMe OT 000UX pOaUTENEH.
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BbIBO/IbI

1. B mnonymsuumsx cepeOpsiHoro kapacs Carassius auratus gibelio, mpencrasnenHoro
CUMIIaTPUYECKH OOUTAIOUMMH (OPMaMH, PA3IUYAIOLUIMMUCS YPOBHEM IIOUJHOCTH M CIIOCOOOM
pa3MHOXKEHHS (TOHOXOPUYECKUE JUIUIOMIHbIE U THHOT€HETUYECKHE TPUILUIOUIHbIE), BBISBICHBI
nse ¢punorpynnsl MTHK, otnnyarommecs 2,5% HyKI€OTHAHON AUBEPTEHIINU.

2. VY TPUIIIOWIHBIX THHOTEHETHYECKHX OCOOEH cepeOpsHOro Kapacs BCTPEYAETCS TOJBKO
onna u3 ¢unorpynn MTIHK (I), B TO BpeMs kak y OUIUIOMAHBIX 0coOel BcTpedaroTcs: obe
¢unorpynns! (I u II). Bropas ¢unorpynna mtIHK (II), oTcyTcTByIOmast y rHHOr€HETHUECKUX
ocobeil, oOHapy»KeHa ToJIbKO Ha Tepputopun [lansHero BocToka. DT0 CBUAETEIBCTBYET O TOM,
YTO JaHHBIM PETHMOH SBISETCS MECTOM JMBEPreHLUU OHUCEKCyalbHOM WM THHOTE€HETHYECKOU
dopm.

3. CuMmnarpudeckoe CyIIeCTBOBAaHME H  MOPQOJIOTHYECKOE CXOJCTBO JBYX (OpM
cepeOpsHOrO Kapacs MpearnoaraeT, YTo MeX,y OMCEeKCyallbHOW M TMHOTE€HeTH4YecKoi (opmoi
MOJKET MPOUCXOAUTh reHeTnueckuii oomeH. OcobeHHocTu Berpeuaemoctu dunorpynn MTIHK
JIAI0T OCHOBAHHUSA M0JIaraTh, YTO 3TOT MPOLECC SBJISAETCS OJHOHANPABICHHBIM U OOYCIIOBIIECH
CYILIECTBOBAaHMEM MEXaHHW3Ma TpaHC(OpMalUy TPUIUIOMJIHON T'MHOT€HETHYECKOM (opMbl B
TUTUIOUIHYIO OMCEKCYaTbHYI0 (popMy.

4. Cy1ecTBoBaHHE B €BPOICHCKONW M CpeIHEa3naTCKON MOIJISALUIX cepeOpsHOro Kapacs
TUTUIOUIHBIX U TPHUILUIOMAHBIX OcoOel, HO Hamuuue Toibko ofmHou ¢umorpynmel mMTIHK (D),
MOJTBEPKIAET BOSMOXKHOCTD OJTHOHAIIPABICHHON TpaHC(POPMALIMU THHOTEHETUIECKOH (OPMBI B
OHCeKCyanbHYIO.

5. B ceBepo-BocTouHbIX momynsauusax JansHero BocToka BBISABISETCS TOJIBKO JUILIOWIHAS
dopma u mnpeumyiectBeHHO BTopas ¢(uiorpynmna MTAHK (II), XapakrepHas TOIbKO A
OoucekcyanmpHOH (OpMBL. DTO TaKkKe CBHICTEIBCTBYET OO0 OJHOHANPABICHHOCTH IIPOIECcca
TpaHchopMalMy THHOTEHETUYECKOH (OpPMBI cepeOpsIHOTO Kapacsi B OMCEKCyallbHYIO.
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