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BBenenne

MacTb ¥ OTMETHHBI SIBJISIIOTCSI OTHOCHTEJIBHO TPOCTHIMH, HO B TO K€ BPeMsI IOCTaTOYHO 00b-
eKTUBHBIMU BHEIIIHUMH NIPU3HAKAMU, O3BOJISIOLIMMU UIEHTU(PUIMPOBATh )KUBOTHBIX U 00JIeryarn-
MU X UHAVBU/1YaJIbHBIA YU€T, YTO TPAJULIMOHHO BbI3bIBAET IOBBIIIEHHBIN MHTEPEC KAK Y YUEHBIX,
TaK U Y CEIeKIIMOHEPOB-TTPAKTUKOB. ONUCHIBaTh MACTh M OTMETUHBI CJIEyeT TOYHO, ETMHOOOPA3HO,
YTOOBI BIOCJIEICTBUM OOJIETYUTh YCTAHOBJICHUE COOTBETCTBHSI JIOIIA/ICH 300TEXHUUECKUM, BETEpH-
HApHbIM M MHBEHTAPU3ALMOHHBIM JOKYMEHTaM. MacTb MOXET TakXke CIyXUTb IPU3HAKOM IPOUC-
XOXKJEHUS U MOPOJIBL.

V pasiauyHbIX HApOAOB CYIIECTBYIOT TIOTOBOPKH, CBA3BIBAIOIIME MACTh )KUBOTHOTO U €0 MpO-
AYKTUBHOCTb MJIM CKJIOHHOCTb K OoJie3HAM. «OKpacka JIOaau J0JKHA XapaKTepu30BaTh €€ CyIl-
HOCTb» — roBopuiv apadel. nmosoru XVI Beka cuntanu, 4To MacTh JIOLIAAX UMEET MTPSMYIO CBSI3b C
ee pusnosorueit u xapakrepom: «Pbikast — CAHTBUHMYECKast — OTOHb; YepHasi — MeJIaHXOIMYecKas —
3emutst; 6enasi — iermaTrdeckasi — Boga» . CymecTByeT v IMpsiMO IPOTHBOIIONOKHOE MHEHHE: «XO0po-
11asi JIolaJb He UMEET MacTh».

Hapsiny ¢ 0ocCHOBHBIMH XO3ICTBEHHO-TIOJIE3HBIMH TPU3HAKAMH — PE3BOCTHIO, PAOOYMMU Kaye-
CTBaMM, MPbIKKOBBIMU 33/1aTKAMH U T.I1., — MACTh TAKKE SIBJISIETCS CYILIECTBEHHBIM, YUUTHIBAEMBIM B
CEJIEKLIMM NIOKa3aresieM. B 4aCTHOCTH, B CHIOPTUBHOM KOHEBOACTBE «MOJ/Ia» Ha MacCTh MIEPUOINYECKU
MEHSIETCsI, UTO TPeOyeT OT CeIeKIIMOHEPOB FOTOBHOCTH MEPEKIIIOUYMTHCS Ha TPOU3BOACTBO MPOTYK-
LM, YIOBJIETBOPSIOLIEH 3aIIpocaM PhIHKA.

Ho paszpadorku meronoB [JHK-aHammza Teopun HaciemoBaHMs MacTed Oa3MpoBalIvCh Tpe-
MMYILECTBEHHO Ha NOMYJIALMOHHO-TEeHETUUECKUX CTATUCTUYECKUX METOax, YTO MO3BOJISLIO ClIeNIaTh
onpe/esieHHbIE 3aKJIIOUeHHs O XapaKTepe HacienoBaHus. Ho mockomnbKy pa3paboTaHHbIE TEOPUH HE
MOIJI OOBSICHUTB BCETO OOrarcTBa OKPAcKH JIOIMIAIN, MHOTHE BOTIPOCH OCTABAIUCH OTKPHITHIMU.

B nanHOM moco6um npeaiokeHa YTOUYHEeHHasl KjaccuUKalusa MacTell Ha pyCCKOM SI3bIKE C
y4YeTOM HOBEHIIMX JAHHBIX MUPOBOI F€HETUKU U UCCIIEA0BAHUIA MacTeil ¢ UCIOIb30BAaHUEM MOJIe-
KYJISIPHO-TEHETUYECKUX METOJIOB.

B HacrosiiieM M3gaHuM reHeTHKa Macteil U ux audgepeHumanus ornmucaHbl B COOTBETCTBUM C
COBPEMEHHBIM COCTOSIHUEM 3HAHHI B JAHHOW 0OJIACTM HAayKuW: OONbIIAsi YacTh JaHHBIX ObLIa IMOIy-
YeHa KOJUIEKTMBaMHU yueHbIX ctpaH mupa B 2003-2005 rr.
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1. Kparkasi ucropusi u3y4eHnsi reHeTUKHA MacTel

Muoroo0paszue Macteii mopaxaeT BOOOpakeHUe 3aBOYUKOB YK€ He OfIHO cTosieThe. BHe 3aBu-
CUMOCTHU OT TOTO, IPUMMCHIBAJIM JIM JIOIIAIN TOM WJIM MHOW MacTU KakHhe-TO OCOOEHHbIE KauecTna,
CTaHOBUJIUCH JIM KMBOTHBIE ONPe/IeJIEHHON OKPacKy CUMBOJIOM /17151 BCAJHUKA WM XO35IMHA WU TIPO-
CTO MOsIBJIEHHE HOBOT'O OTTEHKA IIEPCTH BI3bIBAJIO ONPEESEHHYIO0 PaioCTh, MHTEPECHBIE 1IBETOBbIE
BapUaHTbl BHUMATEJILHO M3YyYaJld U MBITAINUCh UX 3aKPEMUTh MOCPEJCTBOM CEIEKIIMOHHOW padoThI.
Tak Ha MPOTSKEHUM HECKOJIbKUX THICSUENIETUH yAal0Cch U3 TUKON OKPACKU MPEIKOB JIOIAIH MOJTy-
YUTH OIPOMHYIO TAJIUTPY MAcTel, HaOMOAaeMyI0 y COBPEMEHHBIX KMBOTHBIX.

Hapsany ¢ 4yncTo 3CTeTH4eCKUM yI0BOJIBCTBUEM OT MOMYUYEHHS PeIKOM MHTEPECHON MacTH Bce
yare NoJHUMAIUCh BOIPOCH! N3yUYeHHUsI TeHETUYECKOW OCHOBBI MX MOSIBJIEHUS U COOTBETCTBYIOLIETO
IIPUKJIAJIHOTO MCIIOIb30BaHUA HOBBIX 3HAaHWM B pa3BelicHUM. Yke B Hadase 20 Beka KOHHO3aBO[-
YMKM U yYeHble HA OCHOBAaHUM MPAKTUUYECKUX HAOMIOAEHUI Hapsay ¢ HAKOIUIEHUEM OIMCAHUNA pa3-
JIMYHBIX MACTEeHl CTaJIM COCTABJIATh CXeMbl U (POPMYJIMPOBATh OCHOBHBIE 3AKOHOMEPHOCTH HACJIEA0-
BaHMsA MacTe! y somanu (Harpumep, Walther, 1912; Munckel, 1929, FOpacos, 1936 u np). 3zyyanu
Y HacJieJoBaHue OeJbIX OTMETHUH.

OpHako IpH MOIBITKAX MPUMEHEHUs ITUX TEOPUM B NPAKTUKE KOHEBOJCTBA CHOBA U CHOBA
OOHapyKMBAJIOCh, YTO HE BCE HAOMIOIaeMBble BAPHALIMKM MOTYT OBITh OOBSICHEHBI TOM MJIM MHOM CyIIe-
CTBYIOILIEH TeOpuel, HaOTI0AaIMCh MHOTOYHCIIEHHBIE NCKITIOUEHHSI.

OCHOBHO¥ OIMOKON MPUBOASIIEH K HECOOTBETCTBUIO TEOPUH MPAKTUKE, ObLIA MOIBITKA 00b-
SICHUTh BCE MHOrooOpa3ue MacTeil IeWCTBUEM JIBYX-TPEX, MAKCUMYM YEThIpeX TeHOB, — 3a0ITykK/ie-
HHE, COXpaHsBIIeeCcs] B KOHEBOJCTBE YaCTHMYHO 0 BTOpoH mosoBuHbl XX Beka (Hamp. Lehmann,
1975). Takue Teopuy XOTS U TIO3BOJISTA IOCTOBEPHO OOBSICHUTH BOSHUKHOBEHNE OCHOBHBIX MAcCTel
Y MX HacJieIoBaHKe B OOJIBIIMHCTBE KYJIBTYPHBIX OO, HO [UIsI OOBSICHEHHS HAC/IEIOBAaHUS MacTen
B OOJIBIIIMHCTBE MOPOJL TIOHW M MECTHBIX MOPOJL OKA3bIBAIUCh HECOCTOSTEILHBIMM.

B 50-60-e roapl uccnenoBaHus MO CUCTEMATUKE MACTEW JIOIIAAW MOMYYWIA AKTUBHBIA TOJ-
YOK BCJIE/ICTBUE HAYaBILIErocsl CPAaBHEHMS HAC/IEIOBAaHUS OKPACKM Pa3HbIX BUJIOB MJIEKOMUTAIOLINX
(Castle, 1954; Searle, 1968) 1 npuoxeHns 3HaHUHN O APYTUX MJIEKONUTAIOLIMX, B IEPBYI0 OYEPEDh
JOMAIIIHUX KMBOTHBIX, K Jiommaau. OCOOEHHO YacTo HOBbIE JIOKYChl U CEPUM JIOKYCOB OKPACKH UEH-
TU(ULIMPOBAJIMCH Y MblIIE U IMyHIHbIX 3Bepert (Silver, 1958; Green, 1961). bsumn ocymectsineHsl
TIOMBITKY SKCTPAIOJISIIIMKA OTKPHITHIX OMOXUMUYECKMX MEXaHM3MOB U Ha JIOIIA/Ib.

B nocnenyommue rogsl Ha MHOTOYMCIIEHHBIX MCCIIEJOBAHUAX B MOMYJIALMAX Jomafen ObuIo
JOKA3aHO CYIIECTBOBAHMUE CMIEMAIbHBIX aJIJIeJIEN 1J1s1 pa3/IMYHbIX BapuaHToB Mactel (Adalsteinsson,
1974; Sponenberg, 1984).

[TpumeuarenbHO, 4TO IPU UCCIEJOBAaHUHM TEHETUYECKUX MEXaHU3MOB (DPOPMHUPOBAHMUS OKPACKH
BOJIOCAa— BHE 3aBUCHMOCTH OT BU/A KMBOTHBIX —IIBITAJIUCh OOHAPYXKUTh CBSI3b MEXAY OKPACKOM
Y JPYr'MMH Ipu3HakaMu (paboTocnoCOOHOCTBIO, MPOAYKTUBHOCTBIO U noBeAeHneM) (Keeler, 1942;
1947; 1951). Beun oOHapyXeHbI 3aBUCMMOCTY MEK/1y ONpeeIeHHBIMA OKPACKaMH 1 HACJIE/ICTBEH-
HeiMU Aedekramu (Bamber, 1931; Searle, 1952; Bateman, 1954).

Bynyuu reneTnuecku oOycIOBJIEHHBIM (DAKTOPOM, OKpACKa MOKPOBHOIO BOJIOCA HE SIBIISIETCS
Ouonornyecku MHAUPGEPEHTHOM, NOCKOJIBKY YCTAaHOBJIEHO, YTO MHOTHE I'€Hbl, PETYJIUpPYIOLINe CUH-
T€3 MUTMEHTAa U 00pa30BaHUE MEJAHOLMTOB, UMEIOT IUIEHOTPOIHOE IEUCTBUE U BIMSAIOT TAKXKE Ha
Pa3BUTHE PA3IMYHBIX KJIETOK (MEJIaHOLMTOB, MPUMOPANAIBHBIX KJIETOK 3apOJbIIla, SPUTPOLIUTOB,
HEUPOHOB). DTOT (PAKT MO3BOJISAET TOBOPUTH O BO3MOXXHOCTH HAJIMYMSA CBA3M MEXIY (peHOTUIIOM
10 MacTH U KOMILJIEKCHBIMU IIPU3HAKAMH, HAIlpUMep, YCTOMYMBOCTBIO KMBOTHBIX K ONpeIeIeHHbIM
3200J1eBaHUSIM.

B Hacrosiiiee BpeMs B Hayke HAKOIUIEH OOJBLION OObeM JaHHBIX O COOTHOILEHWU MEXIY
OKPAaCKOH KMBOTHOTO U €ro MpOAyKTUBHOCTHIO. JJOKa3aHO, YTO Ja)ke YaCTMYHOE OTCYTCTBUE IHT-

6



M. Paiiccman, M. A. TlomuToBa. «BBeneHve B TeHETUKY MACTH JIOIIAIN»

MEHTa Ha y4YacTKe TeJa MOXET NMPUBOAWTH K TOBBHIIIEHHOW YacToTe 3a00/NeBaHUM, Tak JIOMAIN C
OeJIbIMM OTMETMHAMH Ha HOTax yaile CTpaaaloT OT JepMaTHTa MOJ IEeTKaMH («MOKPEIIOB» ), a cepble
oornee Ipyrux MOABEPKEHBl MEJIAHOCAPKOME U YYBCTBUTEIbHBI K (Darormupusmy (ajjieprauyeckum
PEaKLusM B BUJE CHIITU 110 BCEMY KOPITYCY NPY CKapMJIMBAHUU TPEUUIITHON COJIOMBI).

V Jnomasieit n3BECTHO HECKOJIBKO MYTAIIMi B JIOKYCaX, OTBEYAIONIUX 32 OKPACKY, B TOMO3UTOT-
HOM COCTOSIHUU siBJIstionmxcs JetaabueiMu (“Overo lethal white foal syndrome” — OLWS; “Lethal
dominant white”).

OxoHYaTeTbHbIN TPOPHIB B U3yUYEHUHU TE€HETUKU MACTEeH JIoImaau ObUT OIPe/IesieH TPOrpeccoM
B MOJIeKY/1sipHO# Orosnorun. C nosiBICHUEM COBPEMEHHBIX METOIMK aHAJIN3a FeHOMa CTaJI0 BO3MOK-
HBIM YCTAQHOBJICHHE T'€HOTUIIA KOHKPETHOTO JKMBOTHOT'O 10 TOMY MJIM MHOMY JIOKycy. Hauano takum
WCCTIeIOBAaHHUAM Y JIOIaau ObUTO TIoNIokeHo B 1996 rony, korna Marklund onucaii nepByio MyTaIuio
B JIOKyce pbikeid MacTH y Jjomand. C Tex mop pa3padoTaHbl MOJIEKY/ISIPHO-TEHETUIECKUE TECTHI IS
MHOI'MX MacTex.

MexIyHapoIHOEe COTPYIHMUYECTBO B 00JIAaCTH KapTorpadupoBaHusl T€HOB JIOMAIN HAYaJIOCh
BO BTOpO#1 nonosuHe 90-x rofos. B 1997 rony B pamkax [Iporpammsl 1o n3y4eHHI0 reHoMa KHUBOT-
HbIX Tipu [lenapramente cenbckoro xo3siictBa CIIIA Obl1 ocHOBaH MeKayHapOJHBIN TEXHUYECKHUI
KOMUTET 10 JiomasiM. Pa3 B 1Ba roza mpoBoAsITCS 3aceiaHusi MexayHapOoIHOTO CeMHUHApa I10 I'eH-
HOMY KapTHPOBAHUIO Y JIOLIAIH.

B nocnennue rogpl n3yueHreM HaclieIOBaHUSI MAaCTel U TOMCKOM (DYHKITMOHAIbHBIX MYTAIIUN y
JoIaaen ¢ UCMOMb30BAaHUEM COBPEMEHHBIX MOJIEKYJISIPHO-TEHETUIECKMX METOIOB 3aHUMAIOTCS yue-
Hble MHOrux crpad mupa (CIIA, IlIseuus, I'epmanus, [seinapusa, ®panuus u ap.). OCHOBHbIE
MCCIIeIOBATENILCKIE TPYIIITBI, 3aHUMAIOIIAECS U3yUYeHUEM BOIIPOCOB TeHETUKU MacTel:

— Yuusepcurer Kamugopuun, CHIA (Veterinary Genetics Laboratory, School of Veterinary
Medicine, University of California, Davis, CA, USA)

— Yuusepcuter Kentykku, CHIA (Department of Veterinary Science, University of Kentucky,
Lexington, KY, USA)

— Uccnenoparensckuii ieHTp Hexy, @panuus (Département de Génétique animale, Institut
national de a recherche agronomique INRA, Centre de Recherche de Jouy, Jouy-en-Josas Cedex,
France)

— Vuuepcurer Yncana, [lIseuus (Department of Animal Breeding and Genetics, Swedish
University of Agricultural Science, Uppsala, Sweden)

— WHcruryt xuBoTHOBoAcTBa YHuBepcutera lLliopuxa (Institut fuer Tierzucht, Zuerich
Universitaet, Schweiz),

— I'ym6onbarckmii yausepcuter 1. Bepmuna, ®PIT (Molekularbiologisches Zentrum, LGF
Humboldt-Universitaet zu Berlin, BRD), a takxe npyrue Hay4Hble yUpexIeHuUs.

BHOBb OOHapyXuBaeMble MyTallu¥ T€HOB, OMPENeNsIONIMX OKPACKY, MO3BOJSIOT OOBSICHUTD
BO3HUKHOBEHHE M OINMKCATh TEHETHMUYECKUI KO BCe OOJbIIero yucia Macreit jomaan. CTaHOBUTCS
BO3MOXXHBIM OJTHO3HAYHAsI TCHETUYECKasl XapaKTepUCTHKA, OKOHYATEILHOE OMpe/iesieHue MeXaHu3-
MOB HACJIeIOBAaHUSI ¥ CPABHUTENILHO TOYHBIN ITPOrHO3 MacTel y MOTOMCTBA.
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2. ITurMmeHTOOOpa30OBaHuE

Oxpacky IIEpCTH M KOXKHU ONpenesseT MATMEHT MENAaHWH, CUHTE3UPYEMbId B IATMEHTHBIX
KJIETKax — MeJaHoIMTax. MelaHOIMTH 00pa3yloTcsl M3 HEBPAJILHOTO JIMCTA 3apObIIIA IO KOHTPO-
nem peuenrtopa Endothelin B (cm. paznen «OBepo»), oTBevaromiero 3a 1udepeHmanmo KIeToK.
3a pa3ButHe 1 MUrpaLuio MenaHoruToB otBeyaet red KIT (cMm. pazgesnst To6uano, CabuHO, 4aiocTh,
YENpPavYHOCTb).

Kpacsimee BemecTBo MeslaHUH 0Opa3yeTcsi B BUE TpaHy.1 (MEJIaHOCOM) Ha SHJIOIUIa3MaThuye-
CKOM peTukysiyme. KonndyecTBo CHHTE3MpyeMOoro MUrMeHTa, ero BUJ U crocod OTIOKEHUs B BOJIOCEe
KOHTPOJIUPYIOTCS LIENBIM psiioM reHoB (cootBeTBcTBeHHO MATP, MCIR, ASIP u np.).

MenaHiH UMeeT [1Be OCHOBHBIE (DOPMBI: YEPHO-KOPUYHEBbI SYMEIaHUH U KPACHO-KEJITHIN
eomenanrH. O6e (HOpMBI CUHTE3UPYIOTCA U3 3aMEHMMOW KUCIOTH TUpo3uHa (puc. 1). Mcxon-
HbII (bepMEHT TMPO3MHA3a MPHCYTCTBYET B MEJIAHOLMTAaX Bceraa. B HeOobIIMX KoaudecTBax oda
NUTMEHTA CUHTE3UPYIOTCS B 3peJibIX MeJIAHOLMTAX MOCTOSHHO. PematonmM A ¢opMHUpOBaHUS
OKPAaCKH SIBJISIETCS COOTHOLLIEHUE ITUX TUIMEHTOB.

IIpy HanM4Mu BBICOKOW KOHIEHTpALMU aKTMBU3MPOBAHHOW (hOPMbI THMPO3MHA3bI MTPOU3BO-
auTCst OOJIBIIIOE KOJIMYECTBO SyMeJIaH|HA, KOTOPBIN «IlepeKpbiBaeT» (peomeranvH. Eciy akTHBHOM
THPO3UHA3B CHHTE3MPYETCS] MaJlo, MPeodaafaeT KeAThlii MUTMEHT, YTO OOyC/IaBIMBAeT KpPacHO-
KOPMUYHEBYIO OKPAcKy Bosioca. bosee TouHO nporecc MurMeHToo0pa3oBaHus 1OKa He U3yYeH.

Pucynok 1. Cunres nurmenra

DyMeJlaHUH TPENICTaBIsAeT COOOM HEPAaCTBOPUMBIN TMOMMMEP WHIOMA W XUHOHA, CBSI3aHHBIH C
MPOTENHOM, UCKJTIOUUTENIbHO YCTOMYMBBIA K BO3ACHCTBUI0 XUMHUYECKUX BeIeCTB. TeMHbIE BOJIOCHI
SIBJISTIOTCS O0JIee YCTOMYMBBIMU K (PU3MYECKUM BO3ICHCTBUAM, HEXKEIU CBETIIbIe. DyMeTaHHH MOKET
OBITh CHHTE3MPOBAH JTIOOBIMU MEJIAHOLMTAMH, & MEJIAHOCOMBI, €0 COfepIKalllie, MOTYT CYIIECTBEHHO
OTJIMYAThCS JPYT OT JAPYyra Mo HACHIIIEHHOCTH OKPACKH, (hopMe U pasMmepy.

deomesaHKH, HAITPOTKB, PACTBOPUM B IIEJI0YAX, U CAHTE3UPYETCSI TOJIBKO B MEJIAHOIMTAX KOP-
Hell BOJIOC M KOXU. MeTaHOCOMBI, cofiepaiiiie heoMeTaHuH, OAHOOOpa3Hbl 1o (hopMe, pa3mepy 1
OKpacke.

Hapsiny ¢ TumoM oOpasyiolerocst MirMeHTa Ha IBET BOJIOCA OKa3bIBAIOT BIMSHUE CTPYKTypa
BOJIOCA, MOP(OJIOTUS MUTMEHTHBIX IPaHyJl (MeJaHOCOM), (hopMa METAHOIIMTOB, MUTPALIUs M CO3pe-
BaHME NMUTMEHTHBIX KJIETOK, TOPMOHBI, OKPYKAIOIIUe KJIETKH, (haKTOpbl BHEIHEW Cpe/ibl. 3aBUCH-
MOCTb OKPACKH BOJIOCA OT OOJIBIIIONO KOJMMUECTBa (haKTOPOB B HEKOTOPHIX CIydasix 3aTPyAHsIET Onpe-
JeJIEHre MACTH JIOLIA/IH.

AJILOMHU3M

Jlo cuXx Top HU y OJHOM MPOTECTUPOBAHHOM JIOIIAIU He OblJla OOHApYXKEHA MYTAIMs B JIOKyCe
THPO3UHA3BI, CBSI3aHHAS C MPOSIBJICHUEM aJIbOMHU3Ma, KPOME TOTO, HET HU OTHOM MAcTH, CXOJHOM 110
MPOSIBJIEHUIO C MyTAllMsIMK B TAHHOM JIOKYCe, OOHAPYKEHHBIMH Y IPYyTUX MJIEKOMHUTAONMX. VICTHH-
HBIX AJILOMHOCOB (IOJTHOCTBIO JEMMIMEHTUPOBAHHbBIX )UBOTHBIX C KPACHOHM PajlyKHOM 000JOUKON
[J1a3) CPeJIu JIolIaieci OOHapyKeHO He ObLI0. ['eHOTHIT OeJIbIX JIOMIa el ¢ PO30BOM KOKEH 1 CBET/IHIMU
r71a3aMK OOBSICHSIETCSI JICCTBHEM OINMCAHHBIX BhIIIE JIOKYCOB. Cilydar KpacHOIJIA30CTH, HECMOTPSI
Ha YIIOMUHAHUS B CTAPOM UIIOJIOrHIECKOM JIUTepaType, y Jolaaen J0CTOBEPHO 3apUKCUPOBAHbI HE
ObuTH. TakuM 00pa3oM, CUMTAETCS, YTO ATLOMHU3M Y JIOMIA/Ie He BCTPEeYaeTcsl.
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3. I'eHeTn4eckue 0CHOBBHI (pOpPMUPOBaHUSI MacTel

MacTplo Ha3bIBAIOT OKPACKY JIOIIA/M, BKJIIOYAIOIINIA B ceOs BET KOXH, I71a3 M BOJIOCSIHOTO
MIOKPOBA: 3aIIIMTHOTO BOJIOCA (IPUBbI, XBOCTA 1 LIETOK HA HOraX) U MOKPOBHOIO Bojioca. CylecTByeT
HECKOJIBKO KJIacCU(PUKAIUI MacTeil: OCHOBHbBIE ¥ TPOM3BOJIHbIE; TPOCTHIE (OAHOIBETHBIE) M KOMOU-
HUPOBaHHBIE (COCTABHBIE); C 30HAJIBHOCTBIO OKPACKH M PUCYHKOM — ITSTHAMU U TIOJIOCAMU PA3JIMYHOM
dopmbI 1 pa3mepa. B npesienax Kax/10i MacTu CyLIECTBYIOT Pa3Hble BApUaHThl — OTMACTHHBI.

Macrts onpezensiercs IeiCTBUEM PsAja TEHOB, KOJTMUECTBO KOTOPBIX 3HAYMTEIBHO OOJIBIIE, YEM
MPE/IoJarajioch paHsllie, YTo ONpeessieT NouTH OeCYNCIEHHOe MHOrooOpasye BApUaHTOB OKPACKU
Macteil somaad. Okpacka Bosoca SIBJISIETCS KOJMUYECTBEHHBIM MPU3HAKOM, MOCKOJbKY I'DaHULbI
MEX/1y KpallHUMM BapUaHTaMU OTAEJIbHBIX MacTell OYeHb YCJIOBHbBI — Pa3MBbITHI.

OTMeTHHBI — BPOXAEHHBIE IIITHA U MOJIOCH pa3JIMYHOrO pa3mepa v (hopMbl Ha roJIoBe, KOpITyce
Y KOHEYHOCTSIX )KUBOTHOTO, OTJIMYHBIE OT OCHOBHOW OKPACKH KMBOTHOro. OTMETHHBI Ha MOKPBITHIX
IEPCTHIO YYACTKaX ObIBAIOT OEJIBIMU, OEJIBIMH C IIPUMECHI0 OCHOBHOW OKPAcKH, TEMHBIMH, TEJIBHOTO
(po3oBoro) 1pera (Ha KOXXHOM IOKpoBe). ['eHeTnyeckre OCHOBBI MOSBJIEHUS] OTMETUH JJO HACTOsI-
I1Iero MOMEHTa M3y4YeHbl HeJOCTATOUHO MOAPOOHO. B HacTosIee BpeMs IpeodiasaeT MHEHUE, YTO UX
HacJe/loBaHe B OOJIBIIMHCTBE CBOEM IOJIMTEHHO, T.€. OIPEIeIISIIOTCS HECKOJIBKMMY reHaMu. B psine
CJTyJaeB, OIHAKO, OUEHb CJIOKHO OTAEIUTh OTMETHHBI OT ISITeH, 00pa30BaHNe KOTOPHIX 00YCIOBIICHO
OJIHUM U3 T'€HOB, K IIPUMEpY, NEXUH HEOOJBILIOrO pa3Mepa.

Jl1st onpeniesieHysi TeHOTHIIA JIOLIA/AX 110 MHOTUM JIOKycaM pa3paOO0TaHbl TeHETUYECKHE TECTHI,
obJervarorue ornpeeaeHre hakThIeckoi Mactu. B Tabnurie 1 jana HOMEHKJIaTypa JIOKYCOB U TEHOB,
a TaKKe MX JIOKaJI3alusl.

Tabmuua 1. HomeHk1aTypa 1 MojokeHue yxke 0OHapyKEHHbIX T€HOB, ONpPEAIISIOIMX MacTh
JIoLIau

JIokyc
I'en
Xpomocoma

Extension (E)
Melanocortin 1-Rezeptor-Gen (MCI1R)
Ne 3

Agouti (A)
Agouti Signalprotein-Gen (ASIP)
Ne 22

Albino (C)
V Jnormaau: memOpaH-acconuupoBaHHbiid ipoterH (MATP)
Ne 21

Tobiano (TO),
Beposrno: C-KIT-nporoonkoreH (c-KIT)
Ne 3

Roan (RN)
BepoATHO: C-KIT-nporoonkoren(c-KIT)
Ne 3
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Sabino (Sb)
BeposTHO: C-KIT-nmporoonkoren(c-KIT)
Ne 3

Dominant White (W)
BeposTHO: C-KIT-nmporoonkoren(c-KIT)
Ne 3

Splashed White (Sp)
BeposTHO: C-KIT-nmporoonkoren(c-KIT)
Ne 3

Overo (OV)
Peuenrrop suporennn B (EDNRB)
Ne 17

Leopard (LP)
?

Bepostao Ne 1

Grey (G)
9

BepositHO No25

3.1. 'eHbl OCHOBHBIX MacTe

HcxonueiMu 11 (popMUpPOBaHUS BCEX MacTel JIOMAAU SBJISIOTCS TpU OA30Bble MAacTH, BO3-
HUKAIOIINE BCJIEACTBUE CIIOCOOHOCTH MEJIAHOIMTOB MPOU3BOAUTH MUTMEHT OMPEIeSIeHHOTO THIA U
pacrpeznesneHus 3Toro MArMeHTa Ha TeJjie ’KUBOTHOro. OCHOBHBIE MacTH JIOLIaAU (BOpOHasi, FHeAAs U
pblkasi) onpeAessioTcs B3auMoAecTBieM ByX JokycoB: E (“Extension”) u A (“Agouti”).

3.1.1. I'en Melanocortin-I-receptor (MC1R): nokyc Extension

HopmanbHast anuiens JaHHOTO IeHa, pacioioxkeHHOro B JIokyce Extension, oOycnaBimBaer pas-
BUTHE YEPHOTO ITUTMEHTA SyMeJIlaHWHA. B TaHHOM JIOKYCe 10 CHX Mop OOHAPYKEHO TOJIBKO /IBE MyTa-
uuu. IIpu yrpare ¢pynkumun MCI1R cuHTe3 MenaHvMHa HapylaeTcs, U Hapsioy ¢ YepHbIM SyMeJaHU-
HOM CHHTE3UPYETCs TONBKO KPACHO-KEeThI BApUaHT NUTMeHTa — (peomesiaHuH (puc. 2).

Pucynok 2. Bnusinue mytaiuu B jokyce MC1R Ha cuHTe3 nurmMeHTa

Takast MyTaiusi periecciBHa U 0003HavaeTcsi 3HAKOM “e”. [ OMO3UTOTHbIE 1O PelieCCUBHOMY
QJUISITIO KMBOTHBIE MUMEIOT PhIKYI0O OKPACKY, a y TEeTepO3UTOT U JOMUHAHTHBIX TOMO3UIOT YEPHBIH
NUTMEHT CUHTE3UPYETCsl HOpMaibHO. Bropast MyTarsi, OOHapyXeHHasl B JIOKyce, BEpOsITHO, He 00J1a-
JaeT 0COOBIM JEUCTBUEM (TIPOSIBJICHUEM ).

Hepenko o0cyxaercst CyliecTBOBaHUE CIEIUATBHOIO aJUielisl «JIOMHHAHTHOTO BOPOHOTO»,
SMUCTATHYHOTO MO OTHOIICHUIO KO BCEM OCTAIbHBIM MACTSIM.

Ho HecmoTpst Ha MaciTaOHbIE CCIIEeIOBaHUsI TAKOU aJliesib OOHapyskeH He Obul. He moka3zaHo
¥ CYIIIECTBOBaHKE CIENAIbHOTO ajuielisi UM OTAEIBHOTO reHa, 00yCIIaBIMBaIOIIEro OTIININE «BOPO-
HBIX B 3arape» OT «HOPMaJIbHBIX BOPOHBIX» Jiolaaen. BiusHue craryca rereposuroroctdl (EE nnn
Ee) Ha ¢eHOTHIT OBITTIO M3YYeHO Ha OOIIMPHOM MaTepHase, OHAKO JO0Ka3aHO He ObLJIO, PaBHO Kak
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He OOHapyXeHa CBSA3b KOJIMYECTBa IOMUHAHTHBIX aJUleliell ¢ pOosIBJIEHUEM «3arapa». Tem He MeHee,
Cpeny TEMHO-THEJIbIX JIoIaaen )KUBOTHBIX ¢ reHoThrnoM EE noctoBepHO Oosblle, YeM reTepo3urot
Ee.

3.1.2. T'en Agouti Signaling protein (ASIP): nokyc Agouti

AKTHBaIMs peLenTopa, KOTOPbIi JIeNaeT BO3MOKHBIM CHUHTE3 ITUTMEHTA, KOHTPOJIUPYETCS O~
MeJTaHOLIIUTOCTUMYIUpYIomM ropMoHoM (ai-MSH). ITponykT rena ASIP neiicTByeT kKak aHTaroHUCT
o-MSH. V nomany B 3TuUX ABYX JIOKycax BbISIBJIEHBI CllEyIOlIUe (PYHKIIMOHAIbHbIE MYTallUU:

HomuHaHTHas («IuKasi») awienb reHa ASIP oTBeuaer 3a crHTe3 Oellka, KOTOPBIA OJIOKHpYeT
MCl1-penentop, CBA3BIBAIIIUI MEIAHOLIMTOCTUMY/IUPYIOIIUNA TOPMOH, YTO MPUBOAUT K CUHTE3Y
(peomenanmna. [TocKONbKY NEMCTBUE «HOPMAJIBHOTO» MPOTEMHA B 3HAYMTEILHOU CTETIEHU 3aBUCUT
OT MeCTa ero MpOU3BOJICTBA, HA HEKOTOPBIX YYaCTKaxX Tejla, HOrax U B 3allIMTHOM BOJIOCE 0Opa3yeTcs
YEepHbIl BApUAHT NUrMeHTa. PEeHOTUNMYECKH 3TO MPOSIBIISETCS B BUJE FHEA0N MaCTH.

[Tpu Hapymenun ¢pynkimn ASIP cuntesupyercs mportenH, He Onokupytomumit MC 1—perentop,
YTO MPUBOJUT K CUHTE3Y YEPHOT'0 MeJIaHWHA TI0 BCeMy Telly. DTa MyTallusl Takxke pereccuBHa (“a”),
IIPU 3TOM PEIECCUBHBIE TOMO3UTOTHl UMEIOT PABHOMEPHYIO BOPOHYIO (U€PHYI0) OKpacKy (puc. 3).

Pucynok 3. Cunre3 nurmenTa ripu 6nokuposannu perentopa MC1R nocpencrsom ASIP

EnuncTBeHHast OOHapyKeHHas! JO CUX B 9TOM JIOKyce (DyHKIIMOHaIbHAS MyTarus (nenenus 11
HYKJICOTH/IOB) TIO3BOJISIET OOBSICHUT JIMIIb PA3TMYKs MEXIY BOPOHBIMU M THEJBIMU JiommaabMu. [1o
AHAJIOTMH C XOPOILO U3YYEHHOU F€HETUKON OKPACKH MBILLEH B 9TOM JIOKYCE U Y JIOIIAIU IpeAIoa-
raeTcsi HUIMYMe U JPYTuX MyTaluid, KOTOpble 0OYCIaBIMBAIOT CTYNEHYaTOe U3MEHEHUE WHTEHCHB-
HOCTHY OKPACKU: KapaKoBasi, TEMHO-THe/jasi, THeAast ¥ T.1. OONIacThio TAKMX MYTAIMiA SIBJISIETCS TIpeI-
TOJIOKUTEIBHO IIPOMOTOP I'€Ha, OTBETCTBEHHBIN 32 BCIO PETYJISLIMIO ITPOSIBIICHUSI I'€Ha.

B 00oux yka3aHHBIX JIOKycax THIT B3aMMOJIEHCTBUS ajliesield — MOoJTHOe TOMUHUpoBaHue. JIokyc
Agouti OeicTByeT 3MUCTAaTUYHO MO OTHOILIEHUIO K Extension-nokycy. OgHAKO, OCKONBKY MPOSIB-
JISITHCSL OH MOXET JIMIITb B OTHOLIEHUH YEPHOTO MUTMEHTa, HECMOTPsI Ha HaJIMUKMe YeThipeX KOMOU-
HAIMI 9TUX JABYX JIOKYCOB, BO3HUKAIOT JIUIIb TpU (peHOTHNA: phikuil (AAee, Aaee, aaee), THEION
(AAEE, AAEe, AaEE, AaEe) u Boponoii (aaEE, aaEe). BeposaTHOCTb OJTy4eHN s TOTOMCTBA Pa3HbIX
MAacTe NPy CIIApUBAHUU POJMTENICH OCHOBHBIX MACTEl pa3HBIX TE€HOTHIIOB IMPUBEICHA B TAOIUIIE 2.

Ta6muma 2. Pacnipeenienre macteid y TOTOMCTBA MTPU CIIAPUBAHUY JIOIIAIei OCHOBHBIX MacTe

Kepeoden x Kodbuia

Mactu poaureneit

BeposTHOCTb MoTy4YeHus FeHOTUTIOB TOTOMCTBA
Macrtu noromcrBa

AAEE x AAEE
I'nenoit x 'nenas
100% AA EE
I'negas

AAEe x AAEe
I'nenoit x 'nenas
25% AA EE
50% AA Ee
25% AA ee
I'negas
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I'nepasn
Poixasa

AAee x AAee
Prerxuii x Peiokas
100% AA ee
Prerkas

AaEE x AaEE
I'nenoit x 'nenas
25% AA EE
50% Aa EE

25% aa EE
I'negas

I'negas

Boponas

AaEe x AaEe
I'nenoit x 'nenas
6,3% AA EE
12,5% Aa EE
6,3% aa EE
12,5% AA Ee
25% Aa Ee
12,5% aa Ee
6,3% AA ee
12,5% Aa ee
6,3% aa ee
I'negas
I'negas
Boponas
I'negas
I'negas
Boponas
Prrkas
Prrkas
Prrxas

Aaee x Aaee
Prrxuii x Perokas
25% AA ee
50% Aa ee

25% aa ee
Prrkas

Prrxas

Prrkas

aaEE x aaEE
Boponoii x Boponas

12
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100% aa EE
Boponas

AaEe x aaEe
I'uenoit x Boponas
25% aa EE

50% aa Ee

25% aa ee
Boponas

Boponas

Prrxas

Aaee X aaee
Proxuit x Perkag

100% aa ee
Poixasa

3.2. I'enbl-ocBeTiIMTEN

OCHOBHBIE MAaCTU MOTYT OBITh OCBETJICHbI JEWCTBUEM YETHIPEX PAa3HBIX T€HOB-OCBETIUTENEH,
00yC/IaBIMBAIONIMX OCIa0IeHre AEUCTBHS OIHOTO MM OOOMX BHIOB MHUIMEHTAa. YXe OOHapykeHa
MpUYMHA BO3HUKHOBEHUs ocBeTeHust Kpemesio (n3abesuioBoro): 3to myTanus B Jokyce MATP,
B3aMMOJICHCTBYIONIAs] C HOPMAJIbHBIM JUIEJIEM 110 MPUHLIMITY TPOMEKYTOUHOTO TIOMUHUPOBAHUS.

JI71s1 IpyTHX JIOKYCOB OCBETJICHHM I OK PACKH KOTUPYIOIINE TeHbl M COOTBETCTBEHHO MYTAIIHH e1le
He oOHapyxkensl: Dilution (Dun)-nokyc (Jlokyc caBpacoctu), Silver-Dapple (JIOKyc UTPeHEBOCTH) U
nokyc Champagne. OHako, y4eHble yke MPUOIU3UINCH K 00HAPYKEHUIO TeHOB-KaHIU/IaTOB, OTBET-
CTBEHHBIX 32 3T U3MEHEHUsI OKPACKH.

[peamnonaraercs, 4To, Kak U y MBIIIEH U YeJIOBEKa, TEHOM CepeOpHCTOro OCBETIeHUs (Urpe-
HeBocTH) siBJisieTcs reH PMEL17, B koTopoM MyTaius oka He OOHapyXeHa, a 3a MPOsIBJICHHUEe CaB-
pacoctu (DUN) otBevaer rer MYOSA. Bo Bcex 3TUX JIOKycax MPEANOIOKUTENbHO HaOMoOgaeTcs
TMOJIHOE IOMUHUPOBAHHUE, TIPY 3TOM OCBETJICHHE BBI3BIBAET MIMEHHO JOMUHAHTHBIN aJIJIeb.

3.2.1. 'en Membrane associated transport protein (MATP): nokyc Albino

Jlonroe Bpemsi CUMTANIOCh, UTO ocBeTieHrne Kpemerto, npuBozsinee Kk 00pa3oBaHuo n3abe-
JIOBOW MacCTH, BbI3bIBAETCS IECTBUEM JIOKyca Albino, y Apyrux ;KMBOTHBIX OTBEYAIOLIUM 3a IPOsIB-
JieHre anbOMHU3MAa. ['eH, HaXOASIIMIACS B 9TOM JIOKYCe, OTBEYaeT 32 CUHTE3 THPO3UHA3bI, YIIPABJIs-
I0IIIEN aKTUBU3AIMEN Mpoliecca CUHTe3a MUTMEHTa.

OpHako, MOJEKYISPHO-TEHETUYECKUE MCCIIEIOBAHUS TOKA3aM, YTO [JAaHHOE OCBETJICHUE
BbI3bIBaeTCsl MyTauuen apyroro reHa — MATP (membrane-associated trasnporter protein — Mewm-
OpaH-CBA3aHHbBIA TPAHCHOPTHBINA MPOTEHH), Ybell (DYHKIIMEW SIBJSETCS KOHTPOJb TPAHCIIOPTA THPO-
3MHa3bl B MEJIAHOCOMBI.

B rereposurornom cocrosinuu mytauust B MATP nieiicTByeT mpakTMUeCKU UCKJIIOUUTENIBHO Ha
(beomenaHuH: B MEPBYIO OYEpeb JUMUTHPYETCS €r0 CUHTE3, KOHTPOJIMPYEMBbI MCXOIHON THPO3M-
Hazou. Ecim ke «1edpekTHb» 00a ajuiesnsi, TpaHCcopT hepMeHTa B MeJTaHOCOMBI TTPAKTUYECKH TIpe-
Kpalaercs, Tak 4TO B HUX 00pa3yeTcsi B OCTATOUHBIX KOJIMYECTBAX MUTMEHT, MPUAAIOIIMI BOIOCAM
KPEMOBYIO OKPACKY.

Takum 00pa3oM, B TOM JIOKYCe HAOJIOAeTCs] peIKUi B HAC/IEIOBAHUM MacTel TUIl Haclleq0-
BaHMsI KaK — MHTEPIOMHUHUAPOBAHUE (IIPOMEKYTOUHOE TOMHUHUPOBAHUE): Y TETEPO3UTOT HAOMIOa-
eTCsl BApUAHT OKPACKH, IIPOMEKYTOUHBIA MEK/ly JOMUHAHTHBIMU M PEIIECCUBHBIMUA TOMO3UTOTAMH.
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JI71s1 yIIpOIlieHn st CUCTEMATU3aIK MACTel C y9E€TOM MX TeHeTHUECKOM OCHOBBI MACTh T€TEPO3UTOT Ha
(poHe pa3HBIX OCHOBHBIX MACTel MpejylaraeTcsi Ha3bIBaTh:

— Ha 6a3e BOPOHOI MacTH — BOPOHO-M3abesIoBast (TmeneabHO-BOpOHast) (PEHOTHITUYECKH TpaK-
TUYECKU HE OTVIMYMMAasi OT BOPOHOW MAacTH OKpacKa JIOIa v, UMEIOLIE NeTesIbHbIA WK KO(EHbIN
OTTEHOK. Takux Jiomaei yacto ommrOOYHO OMMCHBAIOT KaK BOPOHBIX B 3arape, HECMOTPsI HA paBHO-
MEPHYIO OKPacKy KaXJoro BOJIOCKA.

— Ha 6a3e rHeJJOM MacTH — THeI0-n3a0esuioBas (B PyCCKOM sI3bIKe OHA HOCHUT Ha3BaHMe OyJia-
Has). B oTeuecTBEeHHOM JMTEpaType 4acTo MOXHO IMPOYUTATh, YTO OyJIaHasi MACTh MOXET NMETb JTH
HE UMETh «PEMEHb» BIOJIb XpeOTa 1 «3eOPOMIHOCTh» Ha HOTax — 3TO CBSI3aHO C TeM, YTO B MOITYJIs-
IUSIX, T7Ie BCTpevaeTcs reH-0CBeTInTeNb Kpemesio, oqHOBpeMeHHO MpUCYTCTBYeT U reH CaBpacocTH
(Dun), koTOpBIit 1 00yCIABIMBAET HAIMYKE TAKOTO «JUKOT0» PUCYHKA.

— Ha 0a3e ppIKel MacTu — pbike-u3adesuioBast (CoIoBas).

JIBoiiHasi 1032 MyTallMM CCI MPUBOAMT K TPOSIBJICHUIO COOCTBEHHO H3a0e/UIOBOM MacTH
(CBETJIO-KPEMOBOI OKPACKU BOJIOCA).

OOHapyxeHHe reHa, OTBETCTBEHHOTO 3a ocBetieHue Cremello, B ouepeHOU pa3 onmpoBeprio
TEOPHIO O TOM, YTO M3a0eJUIOBBIE JIOIMAIH SIBJISIOTCS albOMHOCAMU. 3a MOsIBJIeHHe aIbOMHOCOB, KaK
9TO ObIBaeT y KPOJMKOB M MBIIIIEH, OTBEYAET I'eH, PacloNOKEHHBI B JPYrOM JIOKYCEe, OTHAKO €ro
MPOSIBJIEHUE Yy JIOMIAJEH 10 cuX Mmop OOHapyxkeHO He ObU1o. [103TOMy YacTo MCIONb3yIoIHecs: B
AHTJIOSI3BIYHOM JIMTepaType TepMuHbl Albino TUI A B OTHOIIEHNH JIOIIAIei N3a0e/IOBOM MacTu ¢
THEJION «OCHOBOM» (miepynnHO) U Albino tun B i n3abeyuioBbIX Jiomaiell Ha 6a3e pbiKeld MacTu
(KpemeJsuto) TOMKHBI OBITh BHIBEJCHBI M3 YIIOTPEOIEHUS KaK He UMEIOIIHe TI0]] COO0N TeHETUIEeCKON
OCHOBBI.

B taGnurie 3 npuBeaeHbl BEPOSATHOCTH MOMYYEHHS MOTOMCTBA Pa3HOW MACTH MPH CTIAPUBAHUM
JIOIIA/IE C pa3HbIM FEHOTHUIIOM 110 JIoKkycy Kpemesuio.

3.2.2. Capacoctb: jokyc DUN (Dilution)

JI71s1 3TOTO JIOKYCa KOAMPYIOIIHUIA TeH ellle He 0OHapy:KeH, HEN3BECTHBI M ICXO/IHBIE MYTAIlUH.
[peamnonaraercs, oqHaKO, YTO (ACKT JTOMUHAHTHOTO aJUIEJsl TPOSIBIISETCS B HAPYIIEHUH OTIIOXKe-
HUS IMTMEHTA B ICHAPUTAX KJIETOK pacTyILEro Bosioca. B mpoTuBonosnoxHocTs ocsenieHnio MATP,
MPOIYKT JIOKyca CaBpacOCTH BO3ZEHCTBYET Ha 00a THIIA NMMIMEHTA — YEPHBIA M KPAaCHO-KEJTHIH.
PesynbraToM Takoro AefCTBUS SBIISIETCS CABPACOCTh: 30HAJIBHOE OCBETIEHUE KOPITyca IIPU COXpaHe-
HUM OCHOBHOW OKPACKHM KOHEUHOCTEH, TPUBBI U XBOCTA, HAIMYUHU YETKO BBIPAKEHHOTO «peMHSs» 110
CIIMHE, HEPEIKO TaKxke 3e0pOMIHOCTH KOHEUHOCTEH, TEMHBIX IMSTEH («KPBUILEB») Ha JIOMATKAaX.

Ta6numa 3. PacnipenienieHrie MacTell y MOTOMCTBA MPH CTIApUBAaHKH Jiolazei ¢ amenem Kpe-
MeJLI0

Kepeoden x Kodbuia

MacTH

BEPOATHOCTb '€HOTHUIIOB ITOTOMCTBA
MacTh IOTOMCTBA

aaEECC x aaEECccr

BopoHoii X BOPOHO-U3a0eIIIOBBIH (TereTbHO-BOPOHOI)
50% aa EE CC

50% aa EE Cccr

Boponoii

BopoHo— n3abeioBblii (TeneabHO-BOPOHON)

! Apxo BeIpakeHHas MPOAOIBbHAS T0I0Ca Ha CTIMHE Jomaau muprHoi 0,7-2,5 cm.

14



M. Paiiccman, M. A. TlomuToBa. «BBeneHve B TeHETUKY MACTH JIOIIAIN»

AAEECC x AAEECccr

Iaenont x 'Heno-n3adesioBsii (OyIaHbI)
50% AA EE CC

50% AA EE Cccr

I'wenoit

I'aeno-u3adesuioBkii (Oy1aHbI)

—-eeCC —eeCccr
Pookuii X Poike-n3a0esioBblil (COMOBBIN)

50% — — ee CC
50% — — ee Cccr
Poixun

PpbIKe-N3a0eJUIOBbIN (COJIOBBIN)

aaEECccr x aaEECccr

Bopono- nzabesuiosiii X BopoHo— n3abeioBsIit
25% aa EE CC

50% aa EE Cccr

25% aa EE ccreccr

BOPOHOW

BOPOHO— N3a0eJUIOBBII

N3abennoBbiit

AAEECccr x AAEECccr

I'meno-uzadesionsiii (Bynanenit) X ['Heno-u3adeniosiii (Bynanbiii)
25% AA EE CC

50% AA EE Cccr

25% AA EE ccreer

I'uenont

I'aeno-uzadesuionsiii (BynaHblii )

N3abenioBblii

—eeCccr x —eeCccr

Prixe-uzadesionbiii (CooBbIi) X pbike-n3adesuoBbiid (CooBBIi)
25% — —ee CC

50% — — ee Cccr

25% — — ee ccrecer

PBUKUI

pbike-n3adesutoBblid (CooBBI)

N3abenioBblii

aaEECC x aaEEccrccr

Boponoii x 3abemioBblii (BOpoHast OCHOBA)
100 % aa EE Cccr

Bopono— n3abesuioBsiit

AAEECC x AAEEccrccr
I'nenoit x M3abemioBslii (rHegass OCHOBA)
100% AA EE Cccr
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OyTaHbIi

—eeCC x —eeccrcer
Proxuii X n3a0eyIoBbIi (phiKas OCHOBA)
100% — — ee Cccr

COJIOBBIA

aaEEccrccr x aaEEccreer
N3abennoBelii (BopoHast ocHOBa) X M3abeioBsiii (BOPOHAsi OCHOBA)

100 % aa EE ccrcer
N3abensoBblii (BOpOHAsI OCHOBA)

AAEEccrcer x AAEEccrcer

M3abemnnoBblii (rHegast ocHoBa) X M3abesutoBbii (THeJass OCHOBA)
100% AA EE ccrcer

M3abenioBblii (rHegasi OCHOBA)

— €eCCIcCr X —eeccrecr
N3abemnoBblii (peikast ocCHOBA) X V3a0esIoBbIi (pblkask OCHOBA)
100% — — ee ccrcer

N3abennoBblii (ppikas OCHOBA)

Tun B3auMoAENCTBUSA ajulesiell B JaHHOM JIOKYCEe — IIOJHOE JIOMUHMPOBaHUE, I03TOMY Ha
(boHEe OCHOBHOM OKPACKH TeTePO3UTOThI (PEHOTUMUYECKY HEOTIMYMMBI OT JOMHUHAHTHBIX TOMO3HTOT.
30HAIBHOCTh OKPACKU — CABPACOCTh, ONpe/ielisieMasi JaHHBIM TeHOM, XapaKTepHa 1J1s MECTHBIX, TIPH-
MUTHBHBIX MOPOJI U YHAC/IENOBAaHA MU OT JAWKHUX TpeaKoB. B Tabnmie 4 npuBeneHa BepOsSTHOCTD
TMOJTyYeHH I IOTOMCTBA OIPE/ICIEHHOW MACTU TPH CIIApUBAHUM POAUTENIEH C TEHOM CaBPaCOCTH.

3.2.3. UrpeneBocts: jokyc Silver dapple

Ouenb penko Berpevaiomeecsi B Poccuu ocnaGrneHre OKpackd, BHI3BAHHOE TPETHHM T'€HOM-
OCBETJIUTENIEM, MyTallMd B KOTOPOM HE OOHApYKEHBI, 3aTParuBaeT TOJbKO YEPHBIA MMUTMEHT dyMe-
JIaHWH, U TIOTOMY TPOSIBJISITHCS. OHO MOJKET JIMIIIb Y )KMBOTHBIX BOPOHOW M THEJON MacTH. MOKHO
71 (PEHOTUNIMYECKU ONPENIeIUTh HOCUTENEH JaHHON MYTalluy CPeIy PbIKUX JIOLIA[EH, MOKa Her3-
BECTHO.

Ta6nmuma 4. Pacripenenenye MacTeil y MOTOMCTBA TIPU CIIAPUBAHWHM JIOMIAICH C ayljieJieM CaB-
pacoctu

Kepeder X Kooblia

Mactu

BEPOSITHOCTh T€HOTUIIOB IOTOMCTBA
MacCTh IOTOMCTBA

aaEEDD x aaEEdd
Mpiacrast X BOpoHast
100 % aa EE Dd
Mblmacras

AAEEDD x AAEEdd
I'meno-caBpacas x ['Hepas
100% AA EE Dd
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I'meno-caBpacas

—eeDD x —eedd
Kaypas x peixas
100% — —ee Dd
Kaypas

aaEEDD x aaEEdd
Muimacras x Meimacras
25% aa EE DD

50% aa EE Dd

25% aa EE ddr
MEBIIIACTAS

MEBIIIACTAS

BOpOHast

AAEEDD x AAEEdd
I'meno-caBpacas x I'neno-caBpacas
25% AA EE DD

50% AA EE Dd

25% AA EE dd

I'meno-caBpacas

I'meno-caBpacas

l'nenas

—eeDD x —eedd
Kaypas x kaypas
25% — —ee DD
50% — —ee Dd
25% ——ee dd
Kaypas

Kaypas

pbiKasi

TUMAYHBIM TPU3HAKOM 3TOW MACTU sIBJisseTcsl cBemiass (OT Oeoil 10 cepeOpsHO-cepoit)
OKpacKa TPHMBBI M XBOCTA U CEPO-KOPHUYHEBasi OKpacKa JAMCTAJIbHBIX yYacTKOB HOT. JIelicTBUE reHa
3aTparvBaeT M YepHbIe BOJIOCH, B IIEPCTHOM MOKPOBE TYJIOBMIIA OHHM MPUOOPETAIOT TEMHO-CEpO-
KOPUYHEBBIN TOH, HE XapaKTEepPHbI HU /711 BOPOHBIX, HU JIJ151 THENBIX Jiomaaen. [1ockonbKky y Bopo-
HBIX nomaneﬁ KOHILCHTpausA Y€pHOro MMIrMEHTa B BOJIOCE BLIIIC, BBIIBUI'AJIOCH ITPEATIONIOKEHUE, YTO
IeCTBUE T'eHa cepeOPUCTOCTH Y HUX 3aMeTHee, TaK YTO BOPOHbIE JIOIIAIN-HOCUTENN JJAHHOH MyTa-
UM JOJDKHBI ObLTA OBITH CBETJIEE THEbIX, HO B HACTOSINEE BpeMs JIOKa3aHO, UTO MPEINOIOKeHIEe
HEBEPHO. Y UrpeHeBbIX JIOIIaiel HAOJI0IaeTCs 3HAUUTENIbHAsT BapraOeIbHOCTh OKPACKH, TIPUYMHA
KOTOPOH ellie He BhISIBJICHA.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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