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Annomayus. Hayunoiit HOBU3HOM XapakTepu3yIOTCs U3yUeHHE aju1eI0(OHIa CBUHEH OTEUeCTBEHHOM PENPOIyKIIUH, OIIpe-
JieNieHUe MOMyJIAIMOHHO-TeHeTnYeckux mapameTpoB no JIHK-mapkepam, mouck acconuanuil TeHETHYECKUX BapUaHTOB C
9KOHOMHYCCKH-3HAYMMbIMU Npu3Hakamu. Lleapio paboThl SBIAIOCH M3yueHUE BIUsHUS monumophusma SCD Y487830:
g.2228 T > C Ha coaepkaHe BHY TPUMBIIIEYHOT0 dKHUPA U TIOUCK aCCOI[MALIUM TeHOTUIIOB C SKOHOMHYECKH 3HAUMMbIMU TPU-
3HaKaMH y CBUHEH OTE4eCTBEHHOM penpoaykuuu. MeTom0J0rus 1 MeTOAbI Hecle oBanus. VccnenoBanus NpoBOANIN B
2019 rony Ha cBUHBSX, pa3BogUMbIX B OO0 «CeleKIMOHHO-THOPUIHBIH 1IeHTP» (Boponexkckas o6macte). [eHOTHITBI IO
SCD onpenensinu meronom ITI[P-PB na JIHK-ammmudukarope Quant Studio 5 ¢ ucnoiap30BaHueM pa3pabOTaHHON TECT-
cuctemsl. [locpenctBom Y3U-ckanepa ExaGo onpenensinu conepskanne BMX (%), Tonmuny mmuka (MM), ocTHOCTS (%),
XKUBYI0 Maccy (kr) y 103 XpsikoB 1 27 CBUHOK ITOPOJBI TIOPOK, 30 XpsIKOB TOpob! KpyIHas Oenas. OCHOBHOM palMoH U yC -
JIOBUSI CONEPIKAHUS )KUBOTHBIX OBIITM MICHTUYHBI U COOTBETCTBOBAJIHM 300TMTMEHUYECKUM HOpMaM. JList oueHkn sddexra
renotuna 1o SCDHa nponyKTHBHBIC KAYeCTBA UCIIONB30BAN YPABHEHHE MOJCIH A1 MHOTO(aKTOPHOTO TUCIICPCHOHHOTO
aHanu3a ¢ BzaumojeiicteueM. Yactora annenst T u renotuna TT B rpynime cBuHei nopoas 1opok cocrasuia 0,419 u 12,7 %,
cooTBeTCTBeHHO. Pe3yinbTarhl. CBUHBU KPYITHOH 0€J10# Opo/Ib! XapakTepru3oBaituch yactoToi autens T — 0,686, renoTumna
TT — 46,8 %. Bce manapacel SBIsIHCh HOCUTENAMHU TeHoTHna 1 1. [TokasaHo mpeBocxoacTBo HocuTenei amnens C mo co-
nepxannio BMK. Pasnuna mexay xpsikamu nopozst 1topok ¢ resotunamu TT u CC cocrasuina 0,42 % (P < 0,05), a ocobn
¢ renotunioM CC npeBocxoaunu Hocutesel renotuna TT mo tonuuHe mmuka oonee yem Ha 3 MM (P < 0,001). [TonyueHHbIC
Pe3yNbTaThl OATBEPXKAAIOT Hamuune accoruanuu reroruna mo SCD ¢ comeprkaHreM BHYTPUMBIILICYHOTO KHPa M TONIIH-
HOM IIIUKA Y XPSKOB ITOPOABI JIOPOK.
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ITocranoBka nmpooJiemsl (Introduction)

Msico siBIsgeTcs TJIIaBHBIM pOAYKTOM CBI/IHOBO}I‘-IGCKOIZ
otpacnu. C yBenndeHneM 00beMOB TPOU3BOIMMOI CBUHUHBI
pacTyT O)KHIaHUSA OTpeOUTENeH B OTHOMICHNH €€ KauecTBa.
BI/ISyaJ'H)HBIe XapaKTCPUCTHUKH, TAKUC KaK IIBET, KOJIUYCCTBO
KHupa U MPaMOPHOCTB, ABJIAIOTCA 00BEKTUBHBIMH TOKa3a-
TEJISIMU KauecTBa Msica, KOTOPhIE TECHO CBSI3aHBI C OXH/Ia-
HUSMU ¥ TpeOOBaHUSIMH TOTPEOUTENCH M HMX KOHEYHBIM
BBIOOPOM MpH MNOKYyIKe. Takke KOHKYpPEHTOCIIOCOOHOCTB
OTEUYECTBEHHON CBHHUHBI MOXET OBITH 06ecnequa TOJIBKO
Ipru JOCTUIKCHUU Kad€CTBa INMPOAYKIHUHU B COOTBETCTBHUH C
TpeOOBaHUSIMH PBIHKA W MOBBIIICHUEM PEHTA0EIBHOCTH €
npou3BojcTBa. TakuM 00pa3oM, NP UHTCHCHU(PUKAINU OT-
pacjinn CBUHOBOACTBA JOJIXKCH YUYUTBIBATHCA HOTpeGHTeHB-
CKHUM CIPOC M B COOTBETCTBHHU C 3THUM KOPPEKTHPOBATHCS
CEJIEKIIMOHHBIE CTPATETHH.

I/I3yquI/Ie reHETUYECKON JACTCPMUHAIIMU KAaYC€CTBECHHBIX
rokaszaresyieil Msica CBUHEW pa3lInYHbIX MOPOJ U MX coueTa-
HUH B COBOKYITHOCTHU C BO3MOXXHOCTBIO HCIIOJIB30BAHUA B

MEPCIEKTUBE IOJYYEHHBIX PE3YyJbTaTOB IO3BOJIUT MOBBI-
cuTh 3P(PEKTUBHOCTH MPOU3BOJCTBA BBICOKOKAYECTBEHHOMH
CBUHHUHBI 3a CUET UCIOIb30BaHUS B KaueCTBE MHCTPyMEHTa
MOJIEKYJISIPHBIX MOJXOJOB M ONTHUMHU3ALUKU CEIEKIMOHHO-
IJICMEHHOM PabOoTHL.

ConeprxaHnue BHyTpUMbIeuHoro xupa (BMIK, mpamop-
HOCTB), PACIIOJIOKEHHOI'0 B CKEJIETHBIX MBIIINAX, SIBISETCS
OCHOBHOM KaueCTBEHHOW XapaKTEepPUCTUKON Msca, BIUAIO-
e Ha OpraHOJIENTUYECKUE CBOMCTBA, Takue KaK BKYC U
tekctypa [1, c. 157], counocts u apomat [2, c. 113]. Msico
¢ Oonee BBICOKMM COJIEp)KaHUEM BHYTPUMBILIEYHOTO XKHUPA,
KaK MPaBHJIO, UMEET JIYUlINil BKYyC, COUHOCTb U HEXKHOCTD,
YTO MPHUBOJAHUT K O0Jiee BBICOKOH NMOTPEOUTENBCKOM IpUBIIE-
karenbHOCTH. ClleoBaTeNbHO, IIPU Pa3BeIeHUN CBUHEN ¢ 00-
nee BbICOKMM BMJK M0okHO nony4uTh OoJiee BKYCHYIO CBU-
HuRHy [3, ¢. 1-2 . CozmepkaHue BHYTPUMBILIEUHOTO KUpa U
COCTaB >KMPHBIX KUCJIOT TaK)Ke BIUSIOT U HA MUIIEBYIO LIE€H-
HOCTb CBUHUHHI [4, c. 1]. KpoMe Toro, Hajgexaniye ypoBHU
BMX npenorBpamiaror noTepro Biard Mmpu TErjIoBol odpa-
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SPBET

6oTKe (TpruTe, )KapeHUH WIH Bapke) Msca. CeneKns CBUHE
Ha TOCTHOCTh M MSICHOCTH ObliIa 04eHb d(PPEKTUBHON B TO-
CIIEIHNE JICCSITHIICTHS], TO3BOJINIIA 3HAYUTEIIBHO YBEIHYNUTh
CKOPOCTb POCTA CBUHEH, CHU3UB KOJIHMYECTBO OOIIET0 KUPA,
BMECTE C KOTOPBIM YMEHBUIMIIOCH COAEP)KaHUE BHYTPHMBI-
IIEYHOTO XKHPa.

ITomumo BaxkHocTn BMIK nnsg opraHonenTudeckux ka-
YeCcTB MscCa, COEPKAHHUE JKMpa M COCTaB JKUPHBIX KUCIOT
UMEIOT UMeeT 0co00€ 3HAueHHe /I MUTAHUS U 3/10POBbS
monei [5, c. 385; 6, c. 2]. JKup KUBOTHOTO MPOUCXOXKACHUS
CBSI3BIBAIOT C HAJIIMYHEM OONBIINX KOJIMYECTB HACBHIIIECHHBIX
s»upHbIX kucnot (HXKK), kotopsle, B cBoro ouepenb, MOBBI-
Ial0T YPOBEHb XOJIECTEPHHA B CBIBOPOTKE KPOBH U JTUTIONPO
TEUHOB HU3KOW IIOTHOCTH, TEM CaMbIM yBEIMYMBAs PUCK
BO3HHKHOBEHHS CEPIAEYHO-COCYIUCTHIX 3aboneBanuii. Ko-
nugectBo BMXX neTepMUHHPOBAHO TEHETHYECKUMHU U Cpe-
noBeIMH (akTopamu. KoadduuueHTt HaciemyeMmocTn naH-
Horo mpu3Haka coctaBiseT 0,39—0,65 u 3aBUCHT OT TaKUX
Mokazaresel, Kak TOJIIMHA IIMNHKA, 1OJ, BO3PACT, PAllUOH
[7, c. 3—4]. Ha xonmn4yecTBO BHYTPUMBIIICYHOTO KUPA OKa3bI-
BaOT BJIMSHHUE MOpOJa U Jake JIMHEHHas MPUHAJJICKHOCTh
BHYTpPH IOPOJHI [8, c. 2].

YroOBl BECTH CENEKIUIO 110 MPaMOPHOCTH, HEOOXOIUMO
pEryisipHO OLIEHMBATH 3TOT HpHu3HaK. OAHAKO €ro u3Mepe-
HUE JI0POT0, TPYA0EMKO U BO3MOKHO IT0ciIe yOOs )KMBOTHOT'O,
YTO MOXKET OBITh CAEIAHO TOJIBKO HA OTPAaHMYCHHOM YHCIIC
JKUBOTHBIX B TUIEMEHHBIX MONYJsNuAX. B Mupe mpennara-
I0TCA PA3AUYHBIE PEIHICHUs MO MPOTHO3Y MSCHBIX KadyecTB
MpH KU3HU )KUBOTHOr0. Ha aHHBIN MOMEHT HACUUTHIBAETCS
HATh OCHOBHBIX HEMHBA3UBHBIX TEXHOJIOTUHN OLIEHKH MSCHBIX
Ka4eCTB: YJIbTPa3ByK, BU3YyaJbHBIN aHAIN3 N300paKeHUH C
MOMOIIBI0 MOHUTOPUHTA, JBYXJHEPreTU4YecKas peHTI€HOB-
ckasi abcopOIMOMETpHsl, MarHUTHO-PE30HAHCHAsT TOMOTPa-
¢us 1 komnproTepHas ToMorpadus. Kakaas u3 aTux TeXHo-
JIOTUH XapaKTepHu3yeTcs psoM IICOB M MUHYCOB, HO Clle-
JlyeT OTMETUTH OHY U3 HUX — yJIBTPa3ByK. JTa TEXHOJIOTUs
He TpeOyeT MproOpeTeHHs TOPOrOCTOSIIEro 000pyI0BaHUS
U XapaKTepU3yeTCs JIETKOCThIO B UCHONb30BaHuu [9, c. 319].
Onenka conepxkanusg BMK y xuBoi CBUHBY C HCIOJIb30Ba-
HUEM YyIbTPa3ByKa B PealbHOM BPEMEHH SIBIIIETCA OCyILe-
CTBHUMOM, JOCTUTAIOTCS YMEPEHHBIE KOPPENSILIUU MEXKIY KO-
audecTBoM BMIK, ompeseneHHBIM XUMHUYECKHM CIIOCOOOM,
u nporuosupyemsiM BMIK, onpesieneHHbIM ¢ TOMOIIBIO yiIb-
Tpa3ByKa. ccrnenoBanus rpynmnsl y4eHbIX U3 AHOBBI, OCHO-
BAaHHBIEC HAa UCIIOJI30BAHUH YIBTPA3BYKOBOTO CKAHUPOBAHUS
U aHaJIM3€e U300pakeHHH, TOKa3aIH, YTO JaHHASI TEXHOJIOT U
HNPUTOHA JJI IPOrHO3a COAEP:KAHMS BHYTPUMBIIIEYHOTO
JKMpa B JUIMHHEWIIEH MBINIIE CIUHBI )KUBBIX CBUHEH U HC -
MOJIB3YETCSl B MPOrpaMMe yIy4IIeHHs KaueCcTBa KaHaJICKUX
cBuHeil. [lokazaHo HanmMuue KOPPEIALUU MEXIY YIAbTPa3BY-
KOBOM OLIEHKOH MpaMOpPHOCTH U xumuueckoi — 0,69; mexny
yIBTPa3ByKOBOW U Bu3yanbHOU oneHkoil — 0,55. [To nanHbIM
Jung J.-H. u konzer (2015) [9, c. 321], olleHKH reHETHYECKUX
U (EHOTHIHYECKNX KOPPEISALUIl MEXAy YIbTPa3ByKOBOU
OLIEHKON MPaMOpPHOCTH M XMMHUYecKod cocTasusiin 0,75 u
0,76. NccnenoBanue reHoMHbIX accoruanuit (GWAS) ¢ co-
JIepKaHUEM BHYTPUMBIIIEYHOIO XKUpPa Yy CBUHEN pa3IMUHBIX
MOPOJHBIX COUETAaHUN MOKa3all, YTO CpeHuH yposeHb BMIK
Yy CEBEpOAMEPUKAHCKHX MOPOJA CBUHEH COCTABISET OKOJIO
1,5 %, uneanbubiM cuutaercs coaepxanue BMXK > 3 %.

e~

B naHHOM acmiekTe HCClIeI0OBaHUE I'EHOB, YUaCTBYIOMINX
B MeTa0OJIU3Me JINMUIOB, IIPEACTABISIET HAYUYHBIH U MpaK-
trueckni naTepec. Chen u komneru [10, c. 6767] mokazau,
yTo monumMopdu3m B reHax H-FABP n ACSL4 acconnmpoBaH
¢ BMX y cBuHel pazinuHbIX nopod. B Hamux uccnenosa-
HUAX TaK)Xe MOATBEPKICHO BIHMSHUE reHoTumna mno H-FABP
u o PRKAG 3 Ha comepxaHHE BHYTPHUMBIIIEYHOTO JKHpa
[11, c. 115 12, c. 69].

Creapoun-KoA-necarypasa (SCD) — sH3uM 3HA0MIIa3Ma-
TUYECKOTO PETHUKYIyMa, KOTOPBIH KaTalu3upyeT OHOCHH-
T€3 MOHOHEHACBIIIEHHBIX KUPHBIX KHCIOT U3 HACHIIECHHBIX
JKAPHBIX KHCJIOT, KOTOpPBIE JTHOO CHHTE3UPYyIOTCsA de novo,
nu60 monyyensl u3 pamuona. SCD B couetanuu ¢ HAJTH2-
IIUTOXPOM bS5 penyKTazoil M 3MEeKTPOHOAKIIETITOPHBIM IH-
TOXPOMOM b5, a Takke MOJIEKYJIAPHBIM KHCIOPOJOM BBOIHT
OIMHAPHYIO IBOHHYIO CBA3b B CHEKTPE IPEPBAHHBIX METH-
JmeHoM JKHpHBIX anui-KoA cyGcTparoB. Urpaer BaxHyIO
POJIb B OMOCUHTE3E JTUIHJIOB, B PETYINPOBAHIH IKCIIPECCUU
TCHOB, YYacTBYIOIIMX B JIMIOT€HE3€, M B PETYIUPOBAHUU
OKHCIIEHNUS] MUTOXOHAPHAJIBHBIX KHUPHBIX KHCIOT. Y4acTBY-
€T B DHEPTeTHYECKOM ToMeocTase opranmsma. CrocobcTByeT
OmocuHTEe3y MeMOpaHHBIX (OChOIUIIIOB, CIOKHBIX d(hu-
pOB XoJlecTepuHa W TpUraunepunos. [Ipeamnonaraercs, 4To
nunoreHHBIH (epmenT creapoun-KoA-necarypasza (SCD)
UTpaeT KJII0YEBYIO poib B oOpasoBannu BMX y ceuneit. ['en
creaponn-KoA-necarypassl (SCD nokanuzosan Ha SSC 14
B oOmacTu, Te paHee OBLIHM OOHAPYKEHBI JOKYCH KOJIHYe-
ctBeHHBIX mpu3HaKkoB (QTL) cocTaBa KUPHBIX KUCIOT U TEM-
nepaTypsl IUIaBICHUS KUpa y cBUHEN. DepMEHT cTeapoui-
KoA-necarypasa urpaet posib B OMOCHHTE3€ HEHACHIIIICHHBIX
JKUPHBIX KUCIOT [13, c. 6]. [lokazana nuHEWHAs 3aBHCHMOCTH
Mexay skcrpeccueit 6erka SCD u obmum comepskaHueM
JKAPHBIX KHCIOT B MbImax. ['en creapomn-KoA-necatypa-
361 (SCD urpaer pemaroniyro poiib B MPEeBpalIeHNH HACHI-
meHHbIX KK B MonoHeHackmeHnnble KK u, ciemoBarenpHo,
BXOJUT B YHCIIO T'€HOB-KaHIHMIAaTOB, OTBETCTBEHHBIX 3a CO-
JepkaHue xupa y ceuneit [14, ¢. 156]. Tarutorumnst rena SCD
OKa3bIBAJIN CHUJIBHOE BIIMSHHE HAa TEMIEpPATypy IUIAaBICHUS
JKAPHBIX KUCIIOT B MOMYyJsAnuu A0pok [15, c. 41]. Ha ceroa-
HAIHAHN JIeHb U3BECTHO Topsiaka 18 myrarmii B rene SCD,
Cpenu KOTOPBIX 3HAUMMBINA 3((deKT mokazan aus amnens T
B mo3unuu 2228, CIOoCOOCTBYIOMIETO JAecaTypaluy XKHpa B
MBIIIAX U MOAKOKHOM JKMPOBOHM KJIETYAaTKE Y CBUHEH IO-
poxsr mopok [3, c. 9]. Fernandes u coaBTopsr [16, c. 102] 00-
HAPY)KWIM TOTeHIHaIbHbIe d¢QdexTs renotunos mo SCD
Ha OTJIOKECHUE BHYTPHMBIIIEYHOTO XUPA, HO HE BBISIBUIH
WX BIWSHUA Ha TOJNIIMHY Inuka. A B pabote Li u xomuer
[17, c. 6] ypoBenb axcupeccun SCD mokasan 3HAYHTEIBHOE
paziaudne MeXJy I'PyINIIaMH C BBICOKMM M HU3KHM COAEp-
JKaHMEM BHYTPUMBIIIEYHOTO KHUPA, YTO MO3BOJISET MPEATIO-
JIOKUTH, YTO OTO BaXKHBINM KaHIWAATHBIN T'eH, BIUSIONINHN Ha
otnoxernne BMXK.

N3yuenune annenodoHa CBUHEH OTEYECTBEHHOH pempo-
IYKIUH, OIpe/ieIeHNe MOMyIAIMOHHO-TeHETUYECKUX Hapa-
MeTpoB no JIHK-mapkepam, mouck accouuanuii reHeTude-
CKHX BapHAHTOB C 9KOHOMHYECKH-3HAYMMBIMHU MPH3HAKAMHU
XapakTepusyeTcs Hay4YHOM HOBU3HOW M MPAKTUUYECKOH 3Ha-
4UMOCTBIO0. IIOCKONBKY pa3nMYHBIMM yYEHBIMH MOKa3aHa
pons pepmerta SCD B popMHupoOBaHUN MPU3HAKOB, CBA3AH-
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HBIX ¢ coziepkanueM u coctasoM BMXK, To uccnenoBanue no-
mumopdusma rera SCDy cBHHEH pa3invHBIX OPOJ, Pa3Bo -
JIUMBIX Ha TeppuTopun Poccuiickoit @enepanu, npeacTaBis-
eT MHTEPEC B aCMEKTE €ro MCIONb30BaHNs B KAYECTBE MMOTCH-
mmansHoro JJHK-mapkepa kauecTBEHHBIX MPU3HAKOB MsICa.

MeTogosaorust 1 MeToabl uccaegoBanuii (Methods)

Leanr uccienoBaHuii — U3ydeHHE BIUSHUS TTOIUMOD -
¢duzma g.2228 T > C B rene SCD (Accession No. Y 487830)
Ha coJepKaHne BHYTPUMBIIICYHOT0 )KHPa U TIOMCK acCcoIHa-
U TeHOTHUIIOB C SKOHOMHYECKU 3HAYMMBIMH ITPU3HAKAMH Y
CBUHEH MOpOJ AIOPOK M KpyIHast Oenasi 0Te4ecTBEHHOH pe-
MPONYKIIHH.

Ilpn  BBINOJIHEHWHM  WCCIEAOBaHWHI  HCIIOJIB30BAJIOCH
obopynoBanme IIKII «buopecypcsl u OHOMHXCHEPHS
CeNnbCKOX03aicTBeHHBbIX KUBOTHRIX» OI'BHY OHI BUX
uM. akagemuka JI. K. DpHcera.

UccnenoBanus nposoaunu B 2019 rogy Ha CBUHBSIX IMO-
poxn kpymHas 6enas (KB, n = 220), mangpac (JI, n = 161) u
nmropok ([, n = 142), pazBonumbeix B OO0 «CeneKInoHHO-
ruOpuaHbii neHTp» (Boponexckas obmacts). OT ONBITHBIX
JKABOTHBIX OTOMpaiy MmpoObl TKaHW (YIIHOH BBIIIUI), KO -
TOpBIE HETIOCPEIICTBEHHO TI0ciie 0TOopa nmomemanu B 1,5 mi
pOOHPKHU ¢ 96-IPOLEHTHBIM 3THIJIOBBIM CIIHPTOM M HOMeE-
manu Ha xpanenue npu —20° C B koyutekuuio Tkanu u JJHK
YHY «baHK reHeTHYeCKOro MaTepHata >KMBOTHBIX U MTHUL»
OI'bHY ®HI[ BUX um. JI. K. Opucra. CBUHBY cozpepika-
JIUCh B TPYIIOBBIX CTAHKAX C MIEJIEBBIMH MIOJAMHU TPYTIIIAMHU
1o 15 rosnos. JKUBOTHbIE UMEIU HEOTPAaHUYEHHBIH TOCTYII K
kopMmaM U Bozie. OCHOBHOM PalMOH M YCJIOBHS COICPKAHUS
JKUBOTHBIX OBIJTM UACHTUYHBI U COOTBETCTBOBAIHM 300THTH -
SHHYECKUM HOPMaM.

I'eromuyto JJTHK BeIensuin ¢ WCHOIB30BAaHUEM Habopa
pearentoB JIHK Oxcrpan-2 (OOO «HII® Cunrom», Poc-
CHS) COIVIACHO PEKOMEHJAIMAM IpownsBoxuTens. KauecTBo
n kouueHtpauwmto JHK ompemensnu ¢ momomsio ¢iyo-
pumerpa Qubit 2.0 (Invitrogen / Life Technologies, CILIA)
u cnekrpodoromerpa Nano Drop 8000 (Thermo Fisher
Scientific, CIIIA). I'erotunsr o SCD (T — C B no3unun
2228, rennbrii 6ank NCBIY487830) ompeneisian METOIOM
[IIIP ¢ merexuuel pe3yabTaTOB B PEKUME PEAJBHOIO Bpe-
menu (III[P-PB) ma JHK-ammiudukarope Quant Studio 5
(Thermo Fisher Scientific, CIIIA). Tect-cuctema mpenyc-
MaTpPUBACT aMIUTU(PHUKALINIO B PEKUME PEATIEHOIO BPEMEHU
(dparmenta muuHOH 114 m. 0., comepikamiero o0JacTb My-
TaIMH, C MCIOJIb30BAHNEM [IBYX CICHU(PHUUECKHX Ipalime-
poB SCD-RT-F (5-AAGGCTAGAGCTGGCAGTGGGC-3%)

YacToThl BCTPEUaEMOCTH AJIJIeTIeH PaCCUMTHIBAIIH 110 CIIe-

nyromei popmye (2):
pi = (2xNii + Niy) / (2xN),
IZie pi — 4acToTa BCTPEYaeMOCTH i-TO aJjIens,

Nii — 9UCII0 )KUBOTHBIX, TOMO3UTOTHBIX I10 1-MY aJLICITIO,

Niy — 910 KMBOTHBIX, TETEPO3UTOTHBIX T10 i-My aJie-
o (y — mr000# npyroii aniens), N — 00beM BBIOOPKH.

[Ipn gocTukeHUHM CpelHero BO3pacTa KUBOTHBIX 154 +
0,7 mH. TPOBOAWIIM OLEHKY CIIEAYIOUIMX IPH3HAKOB: OIle-
HUBAJH JKUBYIO Maccy (KT), OCYIIECTBIISIIN PUKU3HEHHOE
OTIpe/IeNICHNE CO/ICpKaHMsl BHYTpHUMBIIEUHoro xupa (%),
TOJIIIMHEI IMHKa (MM) U 1TocTHOCTH (%) ¢ UCHONB30BaHUEM
V3U-ckanepa ExaGo (IMV Imaging, ®panuns) y 103 xps -
KOB HOPOABI JIOPOK, 27 CBUHOK MOPOJsI JI0pok U 30 XpskoB
TIOPOIbI KpyTIHas Oemnast.

IIpu orerke adpexra reroruna mo SCDHa perpoayKTHB-
HBIE KaueCcTBa HUCIIOJIb30BAJIN YPaBHEHUE MOJICIH ISt MHOTO-
(haKTOPHOTO TUCTIEPCHOHHOTO aHAN3a C B3aNMOACHCTBHEM:

y=up+BxS+G+BxSxG+e,
TZie Y — YYUThIBaeMbIe IOKa3aTeNH;

W — ob1iee cpeaHee 1Mo BEIOOPKE U3 N )KUBOTHBIX;

BxS — a¢pdexr B3aumopeiicTBus (hakTOpOB MOPOABI U
0J1a;

G —sbdexrt resoruna mo SCO

BxSxG — a¢ddexr B3anmozpeicTBus 3PHEKTOB MOPOIHI,
noja u renotuna no SCD

€ — OCTaTOYHBIH AP QEKT, He BKIIOUCHHBIN B JAHHYIO MO-
JIeIIb.

JIIst OUEHKM CTaTHCTHUYECKOW 3HAYMMOCTH BIUSHUS
YUTEHHBIX (AKTOPOB MNPHUMEHSIN Kputepuil dumepa
(F-kpuTepuii, OTHOIIEHHE BapHaHCHl YYTEHHOTO (hakTopa K
OCTaTOYHOM BapHaHCe) JUJISl COOTBETCTBYIOIETO YMCIA CTE-
neHeir cBobonbr (df). JfocToBepHOCTH pas3iIHuuidl CpemHUX
3HAQUCHWH IPU3HAKOB 110 CPAaBHUBAEMBIM T'PYyTIIaM T'€HOTH-
TIOB ONPEIEIISIIHN C TOMOLIbI0 t-KpuTepus CThIOICHTA IS CO-
OTBETCTBYIOIIETO YHCJIA CTENEeHEl CBOOOIBI 1 yPOBHEH 10BE-
PUTENBHOM BepoaTHOCTH ***p < 0,001; **p < 0,01; *p < 0,05.
PacueTs! 1 AMCIIEPCHOHHOTO aHAJIM3a U 10 METOJy Hau-
MeHbpIINX KBaaparoB (LSM, least square means) mpoBoaIN
B nporpamme STATISTICA 10 (StatSoft, Inc., CILIA).

Pe3yabrarsl (Results)

Upentudukanuio ayvteneir mo reny SCD npoBommiu B
peXKMMe peasbHOI0 BPEMEHH INPH ITOMOIIM TECT-CHCTEMBI,
MPUHLUI JICHCTBUS KOTOPOH OCHOBaH Ha HCIIOJIb30BaHHUH
nByx crnenudpuyeckux npaiimepoB SCD-RT-F u SCD-RT-R
U JIByX aJUIeIb-CIICHU(DUIHBIX 30HI0B, TOMEUYECHHBIX (iryo-

@

n SCD-RT-R (5’-CACGGTGAGCCAACTCTGCGCA-3’)pectieHTHEIMH METKaMH. 30H, TpeAHa3HAYeHHbIN U1 HICH -

U ABYX aJlJIeNb-CIeNU(pHUUHBIX 30HJ/IOB, OKPALIEHHBIX Kpa-
cutensiMmun  SCD-FAM(FAM-ACCGTATCCTGTATTTCCT-
BHQ-1) u SCD-R6G (R6G-ACCGTGTCCTGTATTTCCT-
BHQ-1). Tlombop mpaiiMepoB OCYIIECTBISUICS TIPU TIOA-
JiepKKe HHTepHeT-pecypca Primer 3 ( http:/bioinfo.ut.ed
primer3-0.4.0/). CuHTE3 OJIMTOHYKJICOTHU/IOB BBHITIOIHSJICS B
00O «Esporen» (Poccus).

YacToThl BCTPEYAEMOCTH T'€HOTHIIOB PACCUUTHIBAIH MO
dopmyne (1):

pi=ni/N (1)

TJIe Ni — YUCIIO )KUBOTHBIX C i-M T€HOTHIIOM,
N — 00beM BBIOOPKH.

TUQUKAIUK aJuteNst T, aCCOLMUPOBAHHOIO C MOBBIIICHHBIM
conepxkanueM BMXK y cBuneil, momeuen kpacutenem FAM,
a 30H1 Ut naeHTnduKanuy awens C moMedeH KpacuTeaeM
R6G.

Ha pucyHnke moka3aHbl pe3ysbTaTbl €HOTHIIMPOBAHUS
SCD

Ha pucyHnke nmokasaHo, 4To y reTepO3UTOTHBIX 0CO0eH e-
TEKTHUpPYETCs CUTHaI U 1o Kpacurento FAM u 1o kpacuTento
R6G (puc. B). Y romo3urotHsix TT BapuaHTOB UKCHPYETCS
curHa no kpacutento FAM (puc. A), TOMO3HTOTHBIX 0COOCH
¢ CC BapHaHTOM JCTEKTHPYETCs CUTHAI 10 Kpacutento R6G
(puc. B). Pe3ynbraThl TeHOTHITMPOBAHUS C UCIIOJIB30BAHUEM

N
~ 9PBET
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TECT-CUCTEMbI IHArHOCTHKHU HonuMopdusma rema SCD ne-
MOHCTPHUPYIOT €€ IPUTOJAHOCTb AJI Py THHHOI'O TIPUMEHEHUSI.

[IpoBoaunu uccrenoBaHue 4acTOTHI aleNnell U FeHOTHU-
TIOB B UCCIIEYEMBIX I'pynnax cBuHeH o reny SCD. B Tabnu-
ne 1 mpencTaBieHB! pe3ynbTaThl paclpeAelIeHHs 4acTOT B
rpynmnax CBHHEH mopox KpymHas Oenasi, JaHapac u JIOpOoK.

AHanu3 pacrpenenacHusl 4acTOT ajljuelliell U TeHOTUIIOB
MIPOIEMOHCTPUPOBAJI, YTO CBHHBH IOPOA KpyIHasi Oenast u
JIIOPOK XapaKTEePH30BATMCh HAIMIHEM TTOJIMMOP(H3Ma B T10-
sunuu g.2228 T > C rena SCD. Yacrora annens T, cBa3aH-
HOTO C iecaTypanyel )Kkupa B MBIIIIAX U MOJKOKHOM KHUPO -
BOHl KJ€TYaTKe y JIOPOKa, COCTaBHJIA B UCCIEAYEMON HaMU
nonynsiuuu 0,419. T'enotun TT BeTpedancs B 9TOH rpymnme ¢
yactoToit 12,7 %. CBUHBM KpyTHOH Oeloif Mopob! XapakTe-
pusoBanuch yactoroi amnens T Ha yposre 0,686, reHoTHna
TT — 46,8 %. Y cBuHE# NOpObI IaHApPAC MOTUMOphU3Ma B
JTAHHOM TO3WIIMH BBHISIBICHO HE OBLIO, BCE HMCCIIEHAOBAHHBIC
JKUBOTHBIC SBJISUTUCH HOCUTEISAMU TeHOTHIA T 1.
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Puc. Pesynomamut 2enomunuposanus céuneti no SCD memodom
III]P-PB. A - zeromun TT, B - 2enomun TC, C - eenomun CC

ArpapHblii BECTHUK YpaI?

Pe3ynbraThl OLIEHKH MO TIPU3HAKAM COJCP)KaHUs BHYTPH-
MBIIIEYHOTO )KHPA, a TAKXKE [TOKA3aTEISIM TOIIIUHBI KA
1 TIOCTHOCTH TIPE/ICTaBJICHBI B TadIuIIE 2.

AHanu3 B3BEUICHHBIX 3HAYCHUH OLICHOK T'€HOTHUIIOB MO
SCD, nony4eHHbIX METOAOM HaMMEHBIINX KBaapaToB (LSM)
BBISIBUJI CTaTUCTUYECKU 3HAYUMOE MPEBOCXOJCTBO HOCUTE-
nei annensaC MO coAepKaHWIO0 BHYTPHMBIIICYHOTO >KHpA.
Pazanna Mexay XpskamMu HOPOXABI JIOPOK C TEHOTHIAMHM
TT u CC cocraBuna 0,42 % u Opua 3HauMMa 11pu P < 0,05.
B rpyrmme >KMBOTHBIX KPYITHOH Oeiioi Mopoabl HaOII0AaIach
nogoOHasi 3aBUCHMOCTb, HO Pa3jiNuus He ObUIM CTaTHCTH-
YyeckH 3Ha4MMbl. Hambornee BbIpaXkeHa pa3HMLA IO TOJNIIH-
HE IIMHUKa y XPSKOB IOPOIBI JIOPOK, HOCHTEIH T'€HOTHIIA
CC mpeBocxonunu ocobeit ¢ reHotunom TT Gorxee dem Ha
3 mm (pu P < 0,001). Takum sxe 006pa3oM pacrpenesninuch
TCHOTHUIIBI Y CBHHEW nopoabl kpymHas 6enas CC > TC > TT.
B rpynne cBHHOK MOpPOBI NIOPOK CTATUCTHYECKU 3HAYMMBIX
pa3IMYnii 110 MOKa3aTessIM MPOJYKTUBHOCTH C YIETOM T'eHe-
THYECKUX BApHAHTOB HE 0OHAPY KEHO.
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Fig. RT-PCR genotyping results for SCD. A - genotype TT,
B - genotype TC, C - genotype CC
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Tabnmuna 1

Topona YacToThl reHOTHIIOB YacToThl ajjeeit
TT TC CC T C
Kpymnas 6enas 46,8 43,6 9,6 0,686 0,314
Jlannpac 100 0 0 1,0 0
Jlropox 12,7 58,5 28,8 0,419 0,581
Table 1
Genotype and allele frequencies of SCD gene
Breed Genotype frequencies Allele frequencies
T TC cc T (o3
Large white 46.8 43.6 9.6 0.686 0.314
Landrace 100 0 0 10 0
Duroc 12.7 58.5 28.8 0419 0.581
Tabnua 2

B3BenieHHble 3HAYEHNI S OLIEHOK TeHOTUIIOB 10 SCD), monry4yeHHbIe METOIOM HaIMeHbIINX KBagparos (LSM),
IO M3y4YaeMbIM IPU3HAKAM CBUHEI MOPOJ, KPyMHasA 6emas U TaHxpac

I'pymna N xosinye- ScD BMK, % Tonmmuaa mnuka, MM | IocTHocTh, % | ZKuBas macca, Kr
CTBO TeHOTHIL M+m M+m M+tm M+tm
13 TT 2,20 £ 0,16%° 12,35 £ 0,75*" 61,30 + 1,49 102,47 £2,24
I m 64 CT 2,59 +£0,07° 14,37 £ 0,345 61,42 + 0,67 104,54 + 1,01
26 CcC 2,62 + 0,115 15,77 £ 0,53%» 62,49 + 1,05 102,62 + 1,59
F-xpurepuii 2,65%! 8,32% %% 0,38 0,74
2 TT 2,55+ 0,41 18,85+ 1,91 68,95 £3,79 104,30 + 5,72
af 12 CT 2,93 +0,17 14,98 +£ 0,78 69,23 £ 1,55 107,46 + 2,34
13 CcC 2,91 +0,16 14,61 £ 0,75 65,78 + 1,49 102,11 £2,24
F-kpurepwuii 0,55 1,45 1,35 1,06
8 TT 1,99 + 0,20 13,18 = 0,96 58,68 £ 1,89 105,98 + 2,86
Kb 17 CT 2,14+ 0,14 14,43 £ 0,66 59,58 £ 1,30 106,66 = 1,96
5 CC 2,54 +£0,26 15,78 + 1,21 57,86 £2.,40 115,24 £ 3,62
F-xkpurepuii 1,31 1,28 0,30 3,119
** Benuuuna kpumepust Puuwiepa cmamucmuuecku 3nauuma npu p < 0,001; ' — mendenyus.
“ 9 Pasnuuus Mexnoy OmmeueHHbLMU 2eHOMUnamu cmamucmuvecku 3uauumot npu p < 0,05; ° npu P < 0,001.
Table 2
Least-Squares Means (LSM) SCD genotype scores of the studied traits of Large White and Landrace pig breeds
Group SamI;)I ling ScD Intrg:)n:;ec' ;;zf,}:f at Thtcfrﬁifixgtlgzon, Lean, % Live weight, kg
rate genotype M=+m M=+m M=+m M=+m
13 T 2.20 £ 0.16° 12.35 £ 0.75° 61.30 + 1.49 102.47 £ 2.24
D m 64 CcT 2.59+0.07 14.37 £ 0.34% 61.42 £ 0.67 104.54 £ 1.01
26 cC 2.62+0.11" 15.77 £ 0.53%¢ 6249+ 1.05 102.62 + 1.59
F-test 2.65"! 8. 32%%% 0.38 0.74
2 T 2.55+0.41 18.85 £ 1.91 68.95+ 3.79 104.30+5.72
D r 12 CcT 2.93+0.17 14.98 +0.78 69.23 £ 1.55 107.46 + 2.34
13 cC 291 +£0.16 14.61 £0.75 65.78 + 1.49 102.11 +£2.24
F-test 0.55 1.45 1.35 1.06
8 T 1.99+0.20 13.18 £ 0.96 58.68 = 1.89 105.98 + 2.86
Lw 17 CcT 2.14+0.14 14.43 £ 0.66 59.58+1.30 106.66 £ 1.96
5 cC 2.54+0.26 1578 + 1.21 57.86 £2.40 115.24 + 3.62
F-test 1.31 1.28 0.30 3.1

*** The value of the Fisher test is statistically significant at p < 0.001; *' - a trend.
*¥ Differences between the marked genotypes are statistically significant at p < 0.05; < at p < 0.001.
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O6cy:xaenue u BbiBoAbI (Discussion and Conclusion)

AHanu3 4acTOTHI pacHpeseNeHus ajjeneil 1 reHOTUIIOB
o reny SCD nokasaln B HallleM cly4ae OTCYTCTBHE HOCH -
tenei rernoruna TT u annens T cpeau CBUHEH MOPO/IBI JIaH -
Zipac, 4To corjacyercs ¢ pesyibraramu Estany J. u xomnner
[3, c. 4]. Hactora annenss T B momyisiluu CBUHEH MOPOJBI
nopok coctaBuia 0,462, 4TO OBLIO COMOCTABMMO C BBISIB-
nenHoi Hamu yactoto 0,419. [To cBUHBSIM KpynHOW Oenoii
MIOPOJIbl OTMEUEHBI Pa3IuYus B YacToTe aniens T Mexay uc-
cnenyemoit Hamu rpynmnoi — 0,686 mpotus 0,951. C BeicOKUM
MOTEHIMAJIOM JiecaTypaluy M OJaronpusTHBIM HpoQuieM
XKHUPHBIX KUCIOT M apaMeTpaMH KayecTBa Msica CBSI3aH aJl-
nens T no SCD, koTOpbIit BcTpedaeTcs: ¢ BHICOKOM 4acTOTOMH
B OOsIbIIMHCTBE TomyJisiiuii [18, c. 13].

HMeroTcss cBeleHUsl, YTO IOBBIIIEHHBI YPOBEHb JKC-
npeccud SCD uaeHTUGHUIMPOBAH Y KUBOTHBIX C MEHBILEH
MpaMopHOCThIO [17, c. 12]. A Tak:ke He MOKa3aHO OJIHO -
3HAUHOI'O BJIMSHHUA ToyinMopdusMa B nosunuu g.2228 T >
C rena SCD Ha coaepxaHue BHYTPUMBIIIEYHOro upa. I1o-
HCK acCOIMAlMM reHeTHYeCKUX BapuaHTOB 1o reny SCD c
MPU3HAKAMHU IPOJYKTUBHOCTH B HALIMX UCCIICIOBAHUSIX I10-
Ka3aJl CTATUCTUYECKH 3HAYMMOE MPEBOCXOJCTBO HOCUTENEH
CC reHoTHMNa MO TOJNIIMHE HINHKA B IPYIINE XPAKOB HOPOIBI
nropok. [Tonmumopdusm g.2228 T > C rena SCD, pacnonoxeH-
HBIIl B IPOMOTOpE, HE OKa3bIBAJl CYIIECTBEHHOTO BIIUSHUSA
Ha TOJIIMHY IINHKA B MOMYJIALMU AIOPOK, UTO yKa3bIBaeT Ha
BO3MOKHOE OTCYTCTBME BIUSHMS JaHHOW MyTalluu Ha JKC-
npeccuto SCD. YKenaTenbHBIM B aCIIEKTE BIUSHUS HA COCTAB
JKAPHBIX KMCIIOT CYUTAIOT ajuiesib T. B HaleM ucciaenoBanuu
ObUIO OOHAPYIKEHO MPEBOCXOJCTBO XPSIYKOB TOPOJIBI TIOPOK
¢ reHorunoM CC no coxepxanuto BMXK. Ilo pesynsratam
Henriquez-Rodriguez u xomer [15, c. 41], ocodu ¢ CC re-
HOTHIIOM [0 AAHHOMY IOKa3aTeNI0 TaK)Ke HECKOJIBKO Ipe-
BOCXOJMJIM HOCHUTENIeH APYTHMX IeHEeTHYEeCKHX BAapHAHTOB.

ArpapHhblii Be

Henriquez-Rodriguez u xomreru [19, c. 2555] uccnenoBanu
KOMOMHHMPOBAHHOE BIIMSHHUE IOTPEOJICHUsT KapOTHHOUJIOB
npoutamuaa A (PVA) u renoruma SCD (AY487830: g.2228
T > C) Ha conepkaHWe PETHHOWIOB B MEYEHH, MBIIIIAX U
MIOKa3aJIM CTAaTUCTUYECKH 3HAYMMOE BIIMSIHHE T'€HOTHIIA IO
SCD na npu3HaKu OIPOAYKTUBHOCTH y CBUHEH MOPOJIBI JIO0-
pok. PsiJl MONHOTEHOMHBIX acCONMATHBHBIX HCCICAOBAHHUH
[16, c. 17; 20, c. 5; 21, c. 1130; 22, ¢. 170] mo3BoJIUII UJAECHTH-
(¢UIMpPOBATH 3HAUNMBIE JUISI TPU3HAKOB COCTaBa M COJEPKaA-
HUSl BHYTPHMBIIICYHOTO )XKUPa y CBUHEH Pa3IMIHBIX MOPOJ
QTL, reHoM-KaHIUIaTOM JUJIsSl KOTOPBIX sBisieTcss SCD, uyTo
B OYEpEHOM pa3 MOATBEP)KIACT POJIb JAaHHOTO T'eHa B (op-
MHUPOBaHUM NPU3HAKOB, XapaKTEPU3YIOMNX KaueCTBO Msica.
BMmecte ¢ TeMm, HeCMOTps Ha CyIECTBEHHYI0 posib SCD B Me-
Ta0OoJIM3Me JIMIIUIOB, ¥ BIMSHUH Ha JlecaTypauuio amiens],
HamM Oblyla OOHApy’)KeHa 3aBHCUMOCTbH MEXIY MPH3HAKAMHU
CoZIep)KaHusl BHY TPUMBIIIEYHOT 0 )KHPa M TOJIIMHBI IITTHKA y
XpsAKOB noposbl 1topok 1 reHotuniom CC. Tem He MeHee, 110
HEKOTOpBIM faHHBIM [17, c. 14], PukcupoBaics nopomxocme-
IU(GUYHBIH XapakTep ypoBHs skcipeccuu SCD.

Takum 00pa3oM, HalIM Pe3yJIbTAThl MOATBEPXKIAIOT Ha-
nudne acconuanuu reiotuna mo SCD ¢ conepkaHueM BHY -
TPUMBIIICYHOT O )KHPA U TOIIIUHBI IIIHKA Y XPSIKOB ITOPOIBI
qiopok. IlonydyeHHble B rpynnax CBHHOK MOPOABI JAIOPOK H
XPSIKOB MOPOJBI KpyTHas Oesasi pa3indusi MEXJy T'CHETH-
4ecKMMH BapuaHTaMu 110 SCD 1 MSCHBIMHU KadeCTBAMH CJIE -
JyeT YTOYHHUTH Ha OonbmIoM uucie ocobeil. B memom mis
XPSKOB TOpoabl Mopok reH SCD MOXeT paccMaTpuBaThes
B kauecTBe JJHK-mapkepa cozmepkaHusi BHYTPHMBIILICYHOT'O
KHUPA.
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