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ITpoBeneHa olleHKa FeHETUYECKOI CTPYKTYPhI U TEHETUYECKOTO Pa3HOOOPa3Usl KbIPTrbI3CKOTO TOPHOTO Me-
pMHOCa C UCIIOJIb30BaHMeM MUKpocaTe/UIMTHBIX JJokycoB JIHK. B nccienoBanue BkiaoueHbl 109 oBely
MAaHHOI ITOPOMdbI, Pa3BOAUMBIX B TpeX rocydapCTBeHHBIX IieMeHHbIX 3aBomax (I'T13): I'TI3 “Oprouyop”
(Uccrik-Kynbckast 061.), I'TI3 “Karra-Tanapik” (Omickast 06:1.) u I'TI3 um. M. H. Jlymuxuna (Tanacckast
0011.). B 12-tn nccnemoBaHHbIx TJoKycax (McMO042, INRA006, McM527, ETH152, CSRD247, OarFCB20,
INRA172, INRA063, MAF065, MAF214, INRA005, INRA023) 6b110 MOeHTUOUIIMPOBAaHO 126 ajieneii.
Yucso aytesieil B KaXI0M JIOKyce BapbupoBaio ot 6 10 16, pu cpenHem 3HayeHuu 10.500 + 0.957 ayuteneit
Ha JIokyc. OmpeneneHbl 67 peakux ajeneit (¢ 4acToToil BcTpedaeMocT MeHee 5.0%), 4TO cocTaBisieT
53.2% ot 00111eTO KOJTMYECTBA BHISIBICHHBIX ajuieseil. Hanbosnbliee yncio amieneit HabiIonaioch B ayTo-
coMHBIX Jokycax: INRA023 (12 amneneit), INRA0O5 (13 amneneit), OarFCB20 u INRA063 (1o 14 anmne-
neit), CSRD247 (16 amneneii). Pe3yabrarhl OLIEHKU ITOMYJISLIMOHHBIX MTApaMeTPOB, BKIIIoYas 3(HeKTUB-
Hoe uucio ajueneit (N, = 4.556 * 0.394), yposenp Habmonaemoii (H, = 0.731 £ 0.023) n oxunaemoit (H, =
=0.761 £ 0.021) reTepO3UTOTHOCTH ITO3BOJISIOT CACIaTh 3aKJIIOUEHUE O BLICOKMX 3HAUEHUSIX TEHETUUECKO-
ro pazHooOpa3us UccaeayeMoil BHIOOPKU OBEll MTOPOAbI KbIPIbI3CKMI1 TOPHBIM MEPUHOC U €€ 3HAYUTEIb-

HOM Ir€HETUYECCKOM ITOTCHIIMAJIC.

Knrouesbie cnro6a: KbIprbI3cKuii TOpHBIN MepuHoc, JIHK, Mukpocare/sIMTHBIE IOKYCHI, TeHOTUITMPOBAaHUE.
DOI: 10.31857/S001667582301006X, EDN: CMMVBJ

B Keipreizckoit Pecriy6imke 65% KOpeHHOTO Ha-
CeJISHUSI TIPOKUBAET B CEJIbCKOI MECTHOCTH B YCIIOBU-
SIX CpeIHE- U BBICOKOTOPbhSI M B CUJTY KIIMMATUUECKUX
YCIIOBUI 3aHUMAaETCs KMBOTHOBOACTBOM, B OCHOB-
HOM — pa3BeJeHueM oBell. [1o ImocienHM CTaTUCTH -
YeCKUM JAaHHBIM, TIOTOJIOBbE OBEI] ¥ KO3 B PECITYOJIH -
Ke cocraBiisieT 0ojiee 6.1 MiH rosoB, unu 42.5% or
BCEX BUIOB ITOrOJIOBbSI CKOTa U JOMAIITHEH! IITULIBI, 1
3aHUMAaET TIePBOE MECTO IO KOJIUYECTBY IMOTOJIOBbS
cpenu OOMAIIHUX CEIbCKOXO3SIMCTBEHHBIX XXUBOT-
HBIX [1]. Cpenn pa3anmyHBIX TOPO, OBEIl IT0 HarlpaB-
JICHUIO TIPOIYKTUBHOCTH, MOTOJIOBbE TOHKOPYHHBIX
oBell coctaBisgeT 6oiee 110 TrIc. rosioB. B cTamax miie-
MEHHBIX XO3SIMCTB IO pecITy0JIMKe HACYUThIBAeTCS 6O~
Jiee 16 ThIC. TJIEMEHHBIX 0COOEi TTOPOIBI KbIPIBI3CKUIA
ropHbiii MmepuHoc (KI'M). CoxpaHUBIIMUIACS TE€HO-
doHa mpeacTapisieT co00il YHUKAIbHYIO LIEHHOCTD U
SIBJISIETCSI TOCYAAPCTBEHHBIM JOCTOSTHUEM KBIprbi3-
ckoit Pecrryomku. KeIpreI3ckuit TOpHBINT MEPHUHOC
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YHUKAJIEH TEM, YTO SIBJISICTCSI IPOAOIKEHUEM KbIp-
I'bI3CKOM TOHKOPYHHOIT MMOPOABI, KOTOpas Oblia CO-
3maHa B 1956 r. u 3a Bce NOCIEAYIOINE TOIBI IIPOX0-
JIWJ1a 3TaIlbl CBOETO JaJIbHEHIIIEro COBEepIIICHCTBOBA-
Hus (puc. 1).

3aB03 B peciy0/IMKy 13 ABCTpaIii OapaHOB-IIPOM3-
BOOUTENEN U IPOK MOPOIbl ABCTPATUNACKUIA MEPUHOC U
WX UCIIOJIb30BaHWE B CTajax (pepMepCcKMX IIeMEHHBIX
3aBoxoB B 2005 1. MO3BOJIWJIIO CO30aTh CTAI0 HOBOIO Ka-
YECTBEHHOTO YPOBHSI, KOTOPOE U MOJYyYWJIO Ha3BaHUeE
KbIPIBI3CKWI TOPHBII MepuHOC. B ceneKiimoHHOM npo-
1ecce MPUMEHSUTMCh METOIbI YUCTOIIOPOTHOTO pa3Be-
JIEHUS1, TOIJIOTUTEJILHOTO U PELIMTIPOKHOIO CKpelIrBa-
Husi. PazBegeHne oBell XeJaTeJbHOro THUMA B IUIE-
MEHHBIX CTaJax BeJOCh C NMMPUMEHEHUEM He TOJbKO
TPAAULIMOHHOTO TeHeaJIOTMYeCKOro MeToJa, HO U 3a
cyeT oTOopa nmo (peHOTUNMMYECKUM cBoiicTBaM. B pe-
3yJIbTaTe, Yepe3 CeJISKIIMOHHBII OTOOp MpoIIUTo Gosee
16 TBIC. OBeIl, COXPAHWINCH TOJIBKO Te 0COOM, KOTO-
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Puc. 1. Bapan-nipousBoautens u3 ['ocynapcTBeHHOro IieMeHHoro 3aBoga uMm. M. H. JlymuxuHa (cBepxy); OLieHKa pyHa TOH-
KOPYHHOI 1miepcTu (BHU3Y, cJieBa); OEJbIii IIBET XXUPOIIoTa y 6apaHYrKa (BHU3Y, CIIpaBa).

pbI€ COOTBETCTBOBAIM TPeOYyEeMbIM IT0KAa3aTelIsIM I10
CBOMM aJlalITUBHBIM CBOICTBaM, HAaCTPUTY IIEPCTH,
KadecTBY ILIIEPCTHOIO ITOKPOBa U 110 XKMBOI Macce [2].
OBIBI JaHHOII MOPOIbI IIPOU3BOIIT TOHKOPYHHYIO
LIEPCTh U MSICO BhICOYAMIIIEro Ka4ueCTBEHHOIO yPOB-
Hsl, OCTaBasICh IIOYTHU ITOJTHOCTbHIO HAa KPYTJIOTOJOBOM
NacTOMIITHOM COACpKAHMM OJiaromapsi amgallTUBHOM
MPUCIOCOOJEHHOCTU K BBICOKOTOPHBIM 3KCTpe-
MaJIbHBIM YCJIOBUSIM [2].

Bricokoe KadyecTBO IIEPCTU U €€ LIEHHOCTh JOCTU -
rajorcsl B IIEpPBYIO odepenb Ojarogapsl MpaBUJIbHO
BBICTPOCHHOI CeJIeKIIMOHHOM MporpaMme, a Takxke
HCIIOJIb30BAaHUIO B 3THUX LEJISIX HOBEHMIIMX 3PdeK-
TUBHBIX TexHoJoTuii. B KeIprei3craHe ke cejieKnms
CEJIbCKOXO3SIMCTBEHHBIX XXWBOTHBIX INPOBOIUTCS, B
OCHOBHOM, CTapbIMU TPagULMOHHBIMU METOIaMM.
IIpy >TOM COBpeMEHHBIN M BBICOKO(M(PEKTUBHBIN
METO/Ibl — OLIECHKA F'€HOTHUIIA XKUBOTHBIX C UCITOJI30Ba-
HueM JIHK-mapkepoB — Havyal DpUMEHSITHCS OTHOCH -
TEJIbHO HEABHO U JI0 CHUX IIOp HE SIBIISIETCS IIMPOKO
pacrnpocTpaHeHHoIt TpakTukoil [3]. OOobieHue u
aHaIM3 TaHHBIX HAyYHOU JIMTePaTyphl II0Ka3bIBaIOT,
YTO B HACTOSIIEe BPeMS IJIsl PEeIIeHUs CeJIEKIIMOH-

HO-TJIEMEHHBIX 3a7a4, CBSI3aHHBIX C ONpeaeiieHueM
IMOPOIHOM TIPUHAMIEXKHOCTU, TTPOUCXOXISHUS TIO-
TOMKOB, UX T€HETUYECKOTO MOJIMMOp(dU3Ma 1 acco-
UALUUA C MPOAYKTHUBHOCTBIO XMUBOTHBIX AKTHUBHO
HUCTIONB3YIOTCSI MMKpOcaTeJUIUTHBIE JIOKychl STR
(Short Tandem Repeat) [3—8].

B »T0i1 CcBsI3M, OLiEHKA BHYTPUITOMYJISILIMOHHOTO
TeHETUYECKOro pa3HooOpa3usl KbIPIrbI3CKOIO TOPHO-
ro MepuHoca Ha ocHoBaHuM aHaiau3a STR OyneT crio-
CcOOCTBOBATH OIPEAEIIEHINIO OCHOB CAMOOBITHOCTH TAH-
HOIi TTOpOJbI OBELl, T. K. paHee MOJ00HbIE UCCIEI0Ba-
HUS He IpoBomwiInch. KpoMe TOro ucnojib30BaHUE B
CeJIEKIN COBPEMEHHBIX MOJIEKYJISIPHO-TEHETUIECKIX
METOIOB MOXKET NPEIOCTABUTH BAXKHYIO MH(MOPMALIMIO,
KOTOpasi JISLKET B OCHOBY aJITOPUTMOB U CXEM JIJISI IO/ -
JepXXaHUST BHYTPUIIOPOIHOIO T€HETUYECKOTO Pa3Ho-
0o0pasus, a TakKe COXpaHEeHUs TeHETUYECKON MIeH-
TUYHOCTU JaHHOII MOpPOIbl 1 KOPPEKTUPOBKU B CeE-
JIEKIIMOHHO-TJIEMEHHBIX IporpaMMax. B atux memsix
B IIEPCIIEKTUBE IUIAHUPYETCS NPOBENEHUE Psila Me-
pOIIPUSTHII MO COBEPIICHCTBOBAHMIO IUIEMEHHBIX
Ka4yeCTB OBell TOPOIbl KbIPTbI3CKU TOPHBIIA MEPUHOC.
ITosToMy paGoTa 1o OlIeHKE BHYTPHUIIOITYISIIIMOHHOTO
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TeHETHYIECKOTO Pa3sHOOOPa3usT KbIPTHI3CKOTO TOPHO-
ro MeprMHOCa XapaKTepUu3yeTCsl BBICOKMM YPOBHEM
OPUTUHATBLHOCTH U SIBJISIETCS TIEPEI0BOM.

Takum o6pa3oM, 1ieJIib JAHHOTO MCCIEIOBAHUS —
OIIeHKA TEHETUYECKOM CTPYKTYPHI M TEHETUISCKOTO
pa3HooOpa3usi KbIPrbI3CKOI0 TOPHOTO0 MepHHOca C
HMCHOJIb30BaHMEM MUKPOCATE/UIMTHBIX JJOKycoB JTHK.

MATEPHAJIBI U METOJbI

Buonornyeckum MaTepuaioM ISt MOJEKYJISIPHO-
TEHETUYECKOIO MCCJIeNOBAHUS TTOCTYKIIU 00pa31ibl
KpoBU oBell Imopoabl KI'M, B3siTbie Yy B3pOCJIOTO I10-
royioBbsI — 109 XKMBOTHBIX, Pa3BOJMMEIX B TPEX TOCY-
JapcTBeHHBIX TIeMeHHBIX 3aBojax (I'TI3): “Oprouop”
(ceno Oprouop, HxeTvl-Ory3ckuii p-H, McchIK-
Kynbckast 06:1.) — 29 xkuBotHbiX, “Karra-Tangpik”
(ceno bam-bymak, Kapacyiickuii p-H, Omickas o06i1.) —
35 xuBoTHbIX, I'TI3 um. M.H. Jlymuxuna (cejo
Hxoon-Twob6e, Kapa-bypunckuii p-H, Tazacckas
0011.) — 45 XNBOTHBIX.

Brinenenue JIHK mpoBogmnock MeTonom eHos-
xJiopodopMHOIi KcTpakuu [9]. O6pasLibl ObLIN FeHO-
TUMMPOBaHbI MO 12-TM MUKPOCATEJJIUTHBIM JIOKyCaM,
peKOMeHIOBaHHBIM MeXIyHapOaHBIM OOIIIECTBOM
reHeTuku XUBOTHBIX (ISAG, International Society for
Animal Genetics): McM042, INRA006, McM527,
ETH152, CSRD247, OarFCB20, INRA172, INRA063,
MAF065, MAF214, INRA005, INRA023, — u moscme-
mucduaHoMy J1okycy AMEL.

I'eHoTUNMpoOBaHWE MTPOBOANIOCH C UCIIOIb30BaHU-
eM Habopa pearcHTOB MIJis1 MYJIbTUILIEKCHOTO aHajr3a
COrDIS Sheep (OO0 “I'OPIN3”, P®) cormacHo pe-
KOMeHJalusIM TipousBoauTess. st KOppeKTHOTo
OIpeAesIeHUs] TEHOTUIIA Y UCCIIENYEMbIX XXUBOTHBIX
(busuyeckoro pazmepa aMmILUIMKOHAa B MH) ObLT UC-
MOJIb30BaH 0O0pa3ell C KOHTPOJbHBIM TE€HOTUIIOM,
BkJItoueHHBIM B Habop COrDIS Sheep. Ananu3s pe-
3ynbTaToB 1P mpoBoauics MeToqoM KanmvuIsIpHOTO
BBICOKOpPa3pelaloero 3JekTpodopesa ¢ uCoab30-
BaHWEM aBTOMAaTMYECKOIO T€HEeTUYECKOIo aHaIn3aTo-
pa 3500 Applied Biosystems (ThermoFisher, CII1A).

CraTtucTuyecKyo o6paboTKy JaHHBIX TIPOBOIUIN
¢ ucnonb3oBanueM Imporpammbl GenAlEx v.6.503
[10]. bpuim paccuuMTaHbl CIAEAyIOIIWE MOKa3aTeNu:
cpefHee Yuciio ajuiesieil Ha Jokyc (N,), abdekTus-
Hoe yucio aieneit (V,), ypoBHU oxunaemoit (H.) u
Habmonaemoii (H,) reTepo3uroTHOCTH, Koa(duiimeHTt
Fig [11]. KoadduimeHTsl MTHGOPMAaLMOHHOTO MOJIU-
Mmopdusma PIC (polymorphism information content)
ObLIM paccyMTaHbl C KCIOJb30BAHUEM BEO-TIPUIIO-
xeHus Gene-Calc [12].

PE3YJIBTATbBI U OBCYXIAEHHUE

CoBpeMeHHas nmopopaa opely KI'M ob6HapyxuBaeT
BBICOKUI1I YPOBEHb BHYTPUIIOPOMHOI T€HETHUYECKOM
BapnabenbHOCTU — B 12-TH MCCIIeOBAaHHBIX MUKPO-
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CaTEeJNIMTHBIX JIOKYCaX, PaCHOJI0XEHHbBIX HA ayTOCO-
Max, ObLI0 uaeHTUGULpoBaHo 126 ayteneit. Yucio
ajuieNieil B KaxkIoM JIOKYce BapbUpoBaJio oT 6 1o 16,
npu cpenHeM 3HadeHuu 10.500 = 0.957 anneneir Ha
Jnokyc. HaubGompilee ynciao amiesneil HabJIoaaaoch B
ayTocoMHbIX Jiokycax: INRAO023 (12 amneneit),
INRAOO05 (13 anneneii), OarFCB20 u INRA063 (110
14 anmneneit), CSRD247 (16 anneneit), Tabm. 1.

OnpeneneHbl 67 penkux amieneid (C 4acToToit
BcTpeyaeMocTu MeHee 5.0%), uro coctaBisieT 53.2%
OT OOILIETO KOJIMUECTBA BhISIBJIEHHBIX ajieseii, Tao. 1.
HawnOospiiee KoJM4IecTBO peaKNX ajljieieii BBISIBICHO
mrst STR: CSRD247 (10 aymteneii, cyMMapHBIii IIpo-
LIEHT pachnpocTpaHeHHoctTn — 18.3%), INRAO023
(8 airereit, 12.8%), INRAOOS (7 amneneit, 21.1%),
INRAO006 (7 anneneit, 12.8%), MAF214 (7 annenei,
12.8%) u OarFCB20 (7 amneneii, 11.9%).

YcraHoBJIeHO, 4TO WISt HeKoTopbiXx STR-J0KycoB
C OOJIBIIIMM YHMCJIOM HaOJ0JaeMbIX ajiesieii xapak-
TEPHbI OTHOCUTEIbHO HEBBICOKHE 3HAYEHUS TAKOTO
rnokasareJisi, Kak 4ucio 3¢pGekTuBHBIX auieneit (N,),
TabJ1. 2. JlaHHOE SIBJIeHUEe OOBSICHSIETCSI HATMUUEM B
JIOKycax peaKuXx ajjeneii ¢ 4acCTOTO BCTPeYaeMOCTHU
MmeHee 5.0%. B yactHOCTH, GOJIEe MOJTOBUHBI BCEX
UIEHTU(GUIMPOBAHHBIX ajlyiesieii OTHOCUJIOCH K TaH-
HOMY THUITy. Ynciio 3(ppeKTUBHBIX ayieiieil 3HaYM-
TeabHO BapbupoBaio — oT 2.831 (INRA172) mo 6.673
(INRAO023), ipu cpenneM 3HadeHuu 4.556 £ 0.394
ajenei Ha JOKycC.

IMokazatens HabOAAEMOI TETEPO3UTOTHOCTU H,,
Haxoxwica B mnanasoHe ot 0.606 (MAF214) no 0.853
(OarFCB20), npu cpenneM 3HaueHuu 0.731 + 0.023.
Mt mokycoB ETH152, INRA172 n OarFCB20 noka-
3arenb H, ObL BblllIe TIpeanosaraeMoro H, (tabu. 2).

Pacmipenenenme rmokasatens H-ind, xapakTepmnayio-
IIIETO COBOKYMHBII MPOLIEHT (4acTOTy) IeTepO3UTOT-
HBIX TEHOTHUIIOB IJISI OCOOEil 110 mccieayeMbIM 12-Tn
STR mipencrapiieHo Ha puc. 2. 3HaUYeHHWE TTOKa3aTens
H-ind, xotopoe coctraBuio B cpentem 0.731 = 0.130,
MO3BOJISIET 3aK/IIOYUTH, YTO MCCIIEAYeMbIe JTOKYCHI
SIBJISIFOTCSI BBICOKOITOJIMMOP(MHBIMU [IJIST JAHHOI BBI-
OOpKM XXMBOTHBIX. HapyllleHne reHeTU4eCKOro paB-
HOBECHS BBISIBJICHO IO MUKPOCATEJUIMTHBIM JIOKyCcaM
INRAO006 (ChiSq = 72.00, DF = 45, p < 0.01) n
MAF214 (ChiSq = 67.90, DF =45, p <0.05). OnHako
IIpU BBEJICHUM MOMNPAaBKM HAa MHOXECTBEHHBIE CpaB-
HEeHMs OaHHBbIE pa3Iudvs HUBEIMPOBaIHUCh. Jlirs
octajbHbIX STR craTUCcTUYEeCKU 3HAYMMBIX OTKJIO-
HeHMii oT paBHOBecust Xapau—Baiinoepra (HWE) He
BhIsIBIIEHO (p > 0.05).

Benmuunna PIC omnpenensieTcss CIIOCOOHOCTBHIO
STR-10Kyca ycTaHaBIMBaTh MOJIUMOP(HU3M B ITOITY-
JIILMY B 3aBUCUMOCTM OT YHCJia OOHApPY>KMBaeMbIX
ajurenieii 1 pacrpeneiaeHus ux yactot [ 13]. Takum 00-
pazom, PIC 3aBucut ot uncia n3BeCTHBIX aJlIesicit, a
TaKxKe pacrpeaesieHUsI X 4aCTOT 1, TEM CaMbIM, SKBU-
BaJICHTCH TeHETUYECKOMY pa3HooOpa3uio. Pe3ynbraThl
pacyeToB MOKa3ajiu, YTO I BCEX JTOKYCOB ITOKa3a-
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Taomuna 1. Aytenu, naeHTUULIMPOBAHHbBIE B 9KCIIEPUMEHTAIbHOM BbIOOpKe oBell mopoasl KI'M

#
STR Jlokanuzanust -
(xpoMocoma)

CSRD247 14 209*/211*/213/215*/217* /223 /225*
227**/229/231/233*/235%/237*/239
241%*/243*

ETH152 3 186**/188/190/192/198*/200*

INRAO005 10 113*125/127/129*/131/133*/135/
137*%/139*/141/143*/145/147*

INRA006 1 1HO0**/112*/114*/116/118*/120*/
124*/126*/132/134*

INRA023 3 192*/198/200/202/204/206/208*/
210*%/212*%/214*/216/218*

INRAO063 14 167*/169/171/173*/175** /177 /179%/
183/187*/189/195*/197*/199* /201 *

INRAI172 22 126/144* /154** /156*/158* /160/162*/
164/166*/168*

MAF065 15 123*/125**/127**/129/131*/135/137*

MAF214 16 183*/187/189**/191/221%*/223*/225%/
255%/261*/269*

McMO042 9 81/87**/89/95/97*/99/103*

McM527 5 158*/164/166**/168/170/172/176*

OarFCB20 2 77*/83%/87/89**/91/93/95*%/99/101/

103*/105/107*/111%*/113*

ITpumeuanue. # — RefSeq: GCF_016772045.1 (Ovis aries, Rambouillet), * — oTMe4YeHBI peiKKe ajIeIu ¢ YaCTOTOM BCTPEYaeMOCTHU
<5.0%, ** — oTMeueHbI aJJIEJIM C 4YaCTOTOM BeTpedaemocTH >30.0%.

Taomuua 2. [eHeTMyeckast xapakTepucTrka opell mopoabl KI'M 1o 12-tu STR-nmokycam

STR N, N, H, H, PIC Fig
CSRD247 16 5.690 0.807 0.824 0.806 0.021
ETH152 6 3.375 0.706 0.704 0.654 —0.004
INRAO0OS5 13 6.384 0.835 0.843 0.828 0.010
INRAO006 10 3.236 0.661 0.691 0.650 0.044
INRAO023 12 6.673 0.752 0.850 0.835 0.115
INRA063 14 5.322 0.807 0.812 0.799 0.006
INRAI172 10 2.831 0.661 0.647 0.624 —0.021
MAF065 7 3.443 0.679 0.710 0.656 0.043
MAF214 10 3.100 0.606 0.677 0.638 0.106
McMO042 7 4.420 0.697 0.774 0.742 0.099
McM527 7 4.489 0.706 0.777 0.746 0.091
OarFCB20 14 5.708 0.853 0.825 0.809 —0.034
Cpeonee 3nHaueHue: 4.556 0.731 0.761 0.732 0.040

IIpumeuaHue. N, — KOJIMYECTBO BBIABIECHHBIX ajuleeil, N, — KoinyecTBo 3O GeKTUBHBIX ajlieeit, H, — Hab1ionaeMas reTepoO3UroT-
HOCTb, H, — oXnnaemasi rerepo3urotHoctb, PIC — BenmunHaa nHGOpMaMoHHOTo NoauMopdusmMa, Fig — MHANBUIYaTbHBINA MHIEKC

(ukcauuu.

FTEHETUKA TtoM 59 Nel 2023
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Puc. 2. Undopmaliust 0 COBOKYITHOCTH IeTepO3UTOTHBIX TeHOTUIIOB 110 12-Ti STR-J10KycaM 11t KaXKmoii ocoou.

tesb PIC npesbiiaeT 3HaueHue 0.5, 4TO CBUACTEIb-
CTByeT 00 MX BBICOKOW MH(OPMATUBHOI 1IEHHOCTH
JUIST BBISIBJIEHUSI TEHETUYECKUX Pa3IMUNN MEXITY K-
BoTHbIMM. Hanb6ombnme nokasarenu PIC nvmenu STR:
CSRD247 (0.806), OarFCB20 (0.809), INRAO0O05
(0.828) u INRA023 (0.835). HaumeHblIMe 3HaUYCHUS
nokasaTteJisi UHPOPMATUBHOCTUA OTMEYAIUCh Y JTOKY-
coB INRA172 (0.624) u MAF214 (0.638).

Fig — VHOIUBUIYaAIbHBIA MHIEKC (DUKCALIUU, KO-
TOPBIN yKa3bIBa€T Ha PEAYKIIUIO T€TePO3UTOTHOCTHU
13-3a HeCJlyJaifHOTO CITapuBaHUS U O3HAYaeT Mepy
OTKJIOHEHUSI T€HOTUITMYECKMX YacCTOT OT TaKOBBIX
npu HWE BHyTpn cyOnonmymsiiyii ¢ TOUKM 3peHUST He-
JlocTaTKa Wiy U30bITKa rereposurot. [1pu Fig > 0 umeer
MECTO AS(MPUIIAT TeTEPO3UTOTHBIX 0COOEl (POICTBEH-
HOe crnapuBaHue) — mokazaHo mist 9 u3 12 STR-70-
kycoB — CSRD247, INRA00S, INRA006, INRA023,
INRA063, MAF065, MAF214, McM042 1 McM 527,
anpu Fig < 0 — U30BITOK IreTePO3UTOT (HEPOACTBEHHOE
cnmapuBaHue) — 1okaszaHo mig ETH152, INRAI72 n
OarFCB20. Hanbomnbiire pacCuMTaHHbIE 3HAYCHUS
koaddunuenta Fig Obuim nokaszaHel a1 STR
McM527 (0.091), McM042 (0.099), MAF214 (0.106)
n INRAO023 (0.115), npu cpenHeM 3HadeHuu 0.040 =
* 0.015. CpenHee 3HaueHue Fig MO3BOJSIET CAEIATh
3aKJII0YEHNE O HAJIMYMM HE3HAYUTEJIbHOTO CIBUTa B
CTOPOHY MPOLIECCOB UHOPUIMHTA.

Hamu npoBeneH cpaBHUTENbHBIM aHAIU3 Tapa-
meTpoB N, u H, niss KI'M 1 oBell TOHKOPYHHBIX MO~
poxn, pa3zBomuMmbix B Kazaxcrane [14], Poccun [15],
IMakucrtane [16] u [Moabure [17], Tabi. 3.

YcranosneHo, yrto g KI'M cpenHee 3HadyeHUE
napamerpa N, (B KOHTEKCTE UCCIEAYEMbIX B JAHHO
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pabote STR-110KycoB) ObLJI0 MAKCUMAJIbHBIM B CpaB-
HEHUU C PpE3YyIbTaTaMU IPYTUX WCCIETOBaTENEH.
JlaHHBIN (PaKT MOKET CBUICTEILCTBOBATh KaK O 3Ha-
YUTEIBbHON MOJUMOP(HOCTH aHATM3UPYEMbIX HAMU
JIOKYCOB, TaK U O CyIIIECTBEHHO BHICOKOM FreHETUUYECKOM
pa3HooOpa3un usdydaeMoii BeIoopku KI'M. Beicokue
MOoKa3aTeJIu TeHeThIecKoro pazHooopasusi KI'M Ha-
MPSIMYIO CBSI3aHbl C MHOTOCTYIIEHUATBIMU CEJIEKIIM-
OHHBIMU TIpollecCaMU, KOTOPbIM TMOJABEPIJIACh NaH-
Hasl mopoja Ha TMPOTSLKeHUU KoHIa XX B.—Hayaja
XIX B. IlpenrosoXnuTenbHO, CYIIECTBEHHBINA Kadye-
CTBEHHBIN BKJIaJ B coBepleHCcTBOBaHUE oBell KI'M
BHeC Tpollecc yriyOJeHHON BHYTPUIIOPOIHON ce-
JIEKIIMU U CKPEILIMBAHUS KbIPIbI3CKO TOHKOPYHHOM
OBIIbl C UMIIOPTHBIMU aBCTPATMACKMMU MEPUHOCA-
mu. Ha maHHbIT MomeHT mopoga KI'M BkiltouaeT
MSITh 3aBOICKUX TUIIOB U 23 3aBOACKWE JUHUU, pa3-
JIMYAIOIIUXCS 110 HEKOTOPBIM XO35IMCTBEHHO T10JIE3-
HBIM MpU3HaKaM (KMBasi Macca, MSICHbIe CBOICTBa,
TEXHOJIOTUYECKME CBOMCTBA 1IEPCTH, IJIMHA BOJIOKOH,
TYCTOTa BOJIOKOH), a TaKXK€ HA OCHOBAaHUM KOMILIEKC-
HOTO coueTaHus IpU3HaKoB [2]. Takum obpazoM, 3Ha-
YUTEIbHOE T€HEeTUYEeCKoe pa3HooOpasue KI'M —
CJIE[ICTBUE TPAMOTHBIX CEJIEKIIMOHHBIX ITPOLIECCOB Ha
MPOTSKEHUU JJIUTEJIbHOTO BpeMEHU.

Paccuurannbiii mokasatenb H, Takke oKazajics
OMHUM M3 CaMbIX OOJIBIIMX W OB COMOCTaBUM CO
3HAUEHUSIMU, MOJYYEHHBIMU I mnopon Benuko-
nonbckast (IMTonbpma), Onkycka (ITonbma), Kawn
(ITakucran) n Kazaxckasa tonkomepctHas (Kazax-
cran) [14, 16, 17]. B To e Bpems mmopoaa oserr KI'M
He cTajla UCKIIIOYEeHHEeM B KOHTEKCTEe CpeIHero 3Ha-
yeHus Fig — mist 12 u3 15 TOHKOPYHHBIX OPOJ, OBELL
(He Bxinouast KI'M) mokazaH CIBUT B CTOPOHY IIPO-
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Ta6mma 3. [eHeTMUYecKast XapaKTepHUCTHKa BBIOOPOK OBEIl TOHKOPYHHBIX TTOPOM IO pe3yibTaTaM TeHOTUITMPOBAHUS

STR-n0KycoB

ITopona (n) STR N, H, Ccplnka
Kaszaxcman
Kas3aXxcKuit apxapckuii mepuHoc* (15) 12 7.08 £0.64 0.678 £0.051 [14]
Kazaxckasi ToHKolepcTHas ™ (15) 7.92 £0.56 0.744 £ 0.048
Poccus

rpo3HeHckas™® (30) 11 9.00 + 1.14 0.540 = 0.089 [15]
craBponoybckas® (32) 9.20 £0.92 0.575 £ 0.061

MaHblucKuil MmepuHoc* (30) 8.20+0.90 0.647 £ 0.055

coBeTCKMit MepruHoc* (23) 8.00 £ 0.75 0.651 £ 0.060

caieckas*® (30) 8.50 £ 0.92 0.512 £ 0.089
BoJrorpaackas™® (30) 8.90 + 1.22 0.525 +0.082

nmarecraHckas ropHast™ (30) 9.00 + 1.07 0.560 + 0.079
3abaiikanbcKast TOHKOpyHHast** (30) 8.90 £ 0.77 0.891 £ 0.018
KynyHauHckas™® (30) 7.20 £ 0.98 0.489 £ 0.095

llakucman
Kamr* (47) 1 5.27 £+ 1.49 0.766 + 0.248 | [16]
Tloavwa
CTapOITOJIbCKUl MepuHOC* (93) 11 7.18 + 1.94 0.663 = 0.167 [17]
oJKycka** (88) 5.64+1.29 0.689 = 0.138
BesmmkomnoabeKass™® (100) 7.82 +2.23 0.710 = 0.065
Koipevizeman
KBIPTBI3CKUI TOpHBIi MepuHOCc* (109) 12 10.50 £ 0.96 0.731 £ 0.023 —

IIpumeuanue. * — cpenHee 3HaueHue Fig > 0 (B coBokynHocTH 1o BceM STR-nokycam), ** — cpennee 3HaueHne Fig < 0 (B COBOKyT-

HocTH 110 BceM STR-j10kycam).

neccoB nHOpuauHra. OmHako misg KI'M ato cMete-
HUE He HOCUT TaKOTO CEPhE3HOI0 XapakTepa Kak, Ha-
npumep, mig mnopon KymynomHckasgs m CanbcKas
(Poccus) [15].

I[IpoGnema coxpaHeHHUsI TEHETUYSCKUX PECYpPCOB
JIOMAaITHUX XXUBOTHBIX — OAHA U3 CAMBIX aKTyaIbHbBIX
B Mupe. 7151 coxpaHeHUs U TToNAep>KaHsI Ha BLICOKOM
YPOBHE T€HETHUECKOTO pa3HooOpa3us 1 3PPEeKTUBHO-
T'0 VICTIO/Ib30BAaHUS MAJIOUMCIIEHHBIX CTAI IIPEIJTOKEHBI
pa3IUYHbIC aJITOPUTMbI. YCTaHOBJICHO, YTO IIPU pa3-
JIeJIeHUW KPYMHOI TOMyJsIUuKM Ha CYOIOIyJISILIAM,
cpeau KOTOPBIX COXpaHSETCsI OOMEH eNMHUYHBIMU
oco0ssMu (Harmpumep OapaHaMHU-IIPOU3BOOUTEIISIMU
WJIM PEMOHTHBIMM OapaHaMM), YCTOMYMBOCTH CUCTEMbI
B 1I€JIOM MOBBIIIACTCS, U TTOTepU ajulesicii He TTPOMCXO0-
mut [18]. B KoHTEKCcTe NMPOBOAMMEBIX MCCIIEIOBAHUIA
BaXXHBIM M aKTyaJIbHbIM MX IPOMO/DKEHHEM IOJDKEH
CTaTh aHAJIMU3 CYOITONMYJISIIMOHHON IToapa3acaIeHHO-
¢t gaHHoU BbeIOOpkU KI'M, T. K. CBO€BpeMEHHBI
OOMEH OMOJIOTMYECKUM MAaTEepUaJIOM MEXIy IIIe-
MEHHBIMU 3aBOJAMU U CHEHWIMCTaMHU, IIpodeccro-
HaJIbHO 3aHMMAIOIIUMUCS pa3BelecHUEM JaHHOM IT0-
ponbl OBell, OydeT CIIOCOOCTBOBAThH ITOMICPXKAHUIO
TEHETUYECKOI0 pa3HOOOpa3usl MOPOIbI B LIEJIOM.

Takum oGpa3om, 1o pesyabTaTaM OLEHKU Cpe-
Hero uucia ajeneii Ha jokyc (N, = 10.500 = 0.957),
adbdekTuBHOrO Yncia ayutenei (N, = 4.556 + 0.394),
ypoBHeu Habmogaemoii (H, = 0.731 £ 0.023) u oxu-
maemoit (H, = 0.761 £ 0.021) reTepo3uroTHOCTEA
MOXHO c/ieJaTh BbIBOA O BBICOKMX 3HAYEHUSIX TeHE-
TUYECKOTO pPa3sHOoOOpa3usl HCCaeayeMOil BBIOOPKU
OBEIl TOPOJIbl KBIPTBI3CKUI TOPHBII MEPUHOC U €€
3HAYUTEJbHOM F€HETUYECKOM MnoTeHuuane. OaHako
MOJIOXKUTEJIbHBIE 3HaUeHUs MHIeKca ukcanmu Fig s
neBsaty u3 12-tm STR-1I0KycOB yKa3bIBaloT Ha HE3HA-
YUTEIbHOE CMEIIEHUE Te€HETUYECKOrO paBHOBECHUS B
CTOpPOHY npolieccoB nHOpuanHra (Fig = 0.040 £ 0.021),
HEe MMEIOIIEr0 Ha JaHHBIM MOMEHT KPUTUYECKOTO
3HadyeHUs. B To ke Bpems KoadpdummeHTs nHPOP-
manoHHoro nojumopdusma (PIC = 0.732 + 0.082)
IUJTSI BCEX JIOKYCOB MMEJI BbICOKME 3HAUEHUsI, Oojiee
70% Bcex TEHOTHUIIOB MO aHAIM3UPYEMBIM JIOKYCaM
HaxOJWJIUCh B T€TEPO3UTOTHOM COCTOSIHUM.

CpaBHUTENBHBIN aHAIN3 pPe3yJIbTaTOB MOJIEKY-
JIIPHO-TEHETUYECKOTO MCCASA0BaHUSI KbIPTbI3CKOTO
TOPHOTO MEpUHOCA, Pa3BOAMMOIO B IrOCYdapCTBEH-
HBIX TJIEMEHHBIX 3aBojax KbIpreI3cTaH, ¢ JaHHBIMU
AHAJIOTUYHBIX MCCIIEIOBAHMUI IPYTMX TOHKOPYHHBIX

TEHETUKA Ne 1

TOM 59 2023



NCCIIEAOBAHUWE TEHETUYECKOI'O PASHOOBPA3UA 95

MOPOJI OBELI, IMTO3BOJISIOT CIENaTh 3aKIIOUEHHUE O €TO
3HAYUTEJbHOM IeHeTUYECKOM pa3HOOOpa3nu.

ITo pesynbTraTamM IIPOBEASHHOIO MCCICIOBAHMS
OYEBUIHO, YTO IJISI COXPAHEHUST KbIPTBI3CKOTO TOp-
HOTO MepuHOCa U TIOMAEPXKaHUS OINTHUMAIbLHOTO
YPOBHSI T€HETMYECKOIO Pa3HOOOpa3usi NOJDKEH OBITh
MPOBEIECH KOHTPOJIb TapaMeTPOB TeHETUYECKOM CTPYK-
Typbl cyoronyisimii. JlaHHbIe MccaeqoBaHUS OyoyT
IIPOBEICHBI B OIMKAMIIIE IEpCIIEKTUBE.

HMccnenoBaHue BBINMOJHEHO Tpu (UHAHCOBOM
noaaepxke MUHHCTepCTBAa 0Opa30oBaHUS U HayKH
Keipreizckoit Pecrry6ivku B pamkax HayaHoro mpo-
ekTa “Hcnosib30BaHNE MOJIEKYJISIPHO-TEeHETUYECKUX
METO/IOB MCCJIeIOBAHUI 1 cO3naHue UH(DOPMAIIMOH-
HBIX PECYPCOB 11 UHTEHCU(DUKALIUU CEJIEKIIUU OBEI]
B KbIprei3ckoii Peciyonuke”.

Bce npuMeHnMBbIe MeXIyHapOIHbIE, HALIMOHAb-
Hble U/UJIW MHCTUTYLUOHAJIbHBIC TIPUHLIMITBI YXOAa
U UCIIOJIb30BaHUSI XXUBOTHBIX ObLIN COOTIONEHEL.

ABTODBI 3asIBIISTIOT, UTO Y HUX HET KOH(MJIMKTA NH-
TEepPECOB.
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Genetic Diversity Research in the Population
of the Kyrgyz Mountain Merino Using Microsatellite Loci

Zh. T. Isakova® *, A. B. Bekturov®, T. D. Chortonbaeb?,
V. N. Kipen¢, S. B. Mukeeva“, U. A. Shergaziev’, and K. A. Aitbaev”
4[nstitute of Molecular Biology and Medicine, Bishkek, 720040 Kyrgyzstan
bSkryabin Kyrgyz National Agrarian University, Bishkek, 720005 Kyrgyzstan
¢Institute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, 220072 Republic of Belarus
*e-mail: jainagul@mail.ru

The aim was to ascertain genetic structure and diversity of Kyrgyz mountainous merino via microsatellite
DNA markers. We analyzed DNA samples of 109 Kyrgyz mountaneous merino specimens, bred in three state
breeding factories (STB), including “Orgochor” in the Issykul Province, “Katta-Taldyk” in the Osh Province
and STB named after Luschikhin in the Talas Province. We identified 126 alleles in 12 microsatellite loci
(McM042, INRA006, McM527, ETHI152, CSRD247, OarFCB20, INRA172, INRA063, MAFO065,
MAF214, INRA005, INRAO023). There were 6 to 16 alleles in each locus (mean 10.500 & 0.957 alleles per lo-
cus). We identified 67 rare alleles (prevalence less than 5.0%), which made 53.2% of all alleles found. The
greatest number of alleles were found in INRAO023 (12 alleles), INRA0OOS (13 alleles), OarFCB20 and
INRAO063 (14 in each) and CSRD247 (16 alleles) autosomal loci. Based on the mean number per locus (N, =
=10.500 £ 0.957), number of efficient alleles (N, = 4.556 + 0.394), the observed (H, = 0.731 + 0.023) an
expected (H, = 0.761 = 0.021) heterozygosity, we conclude high genetic diversity of the selected sheep sample
attributed to Kyrgyz mountainous merino and its significant genetic potential.

Keywords: Kyrgyz mountain merino, DNA, microsatellite markers, genotyping.
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