discussed. The method of successive polyploidization is proposed for constructing of bisexual
tetraploid race of silkworm. It is shown, that traditional breeding techniques, combined with
the methods of cloning, polyploidy form creation and lethal elimination are the means to cre-
ate the open parthenozygotic population of the silkworm that will be most adequate to solve
the problems of Ukrainian sericulture.

Key words: sericulture, parthenocloning, polyploidy, lethality, variability
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N CIIOAB30BAHUE METOAA AMATHOCTUKU
MYTAHTHOTI'O AAAEA{, BBI3BIBAFOIIIET'O
KOMITAEKC AHOMAAUU ITO3BOHOUHUKA
(CVM) UEPHO-ITECTPOI'O CKOTA

C.H. MAP3AHOBA!, JI.A. TEBPUIIIOB!, N.C. TYPBUHA!,
B.A. HATOPHBIN!,

A.M. AIEKCEEB?, H.B. KOHOBAJIOBA?, /I.T. COUNBKO?,
I1.1. IIOIIKAHOB?,

M.X. TOXOB*, H.C. MAP3AHOB*

Mockoeéckas eocyoapcmeennas akademusi 6emepuHapHoil MeOUuyuHbsl U OUOMEXHON0UU
umeru K. 1. Ckpsabuna’

Tocyoapcmeennoe Hayunoe Yupescdenue Bcepoccuiickuil HayuyHO-uccae0o8amenscKuil
UHCMUMYM CeabcKoxo3siicmeennoll buomexnonoeuu Pocceavxozakademuu, 3axpvimoe
Axyuoneproe Oouecmeo «Cunmon»?

Hayuno-npakmuueckuii uncmumym 6UomexHoA02UTl 6 300MEXHUU U 8eMEPUHAPHOLL
meduyunvt Akademuu Hayk Moadogwl’

Tocyoapcmeennoe Hayunoe Yupescdenue Bcepoccuiickuil HayyHO-uUccae008amenscKuil
uncmumym xcusomnogeodcmea Pocceavxozaxademuu?

HPUBOOLIH’ZC}Z KpamgKasa xapakmepucmuxka mMemooa onpe()eﬂeﬂuﬂ aianend, eslblearouieco

Komnaexc anomanuii nozeonounuxa (CVM) ueprno-necmpozo ckoma, paseooumoeo é Poc-
© C.H. MapsaHosa, [1.A. despuwwos, N.C. TypbuHa,

B.A. HaropHbin, A.. Anekcees, H.B. KoHoBarnoga,
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cuu. Anaausz obpasyoe cnepmol u Kposu 488 Hcusomuuix u3 pazruunsvlx pecuoros Poccuii-
ckoit Dedepayuu ¢ NOMOWBLIO MemMooa NOAUMEPA3HOI UeNnHOU peaKyul 8 peaibHOM 8peMeHU
(RT-PCR) noka3zan, umo eemeposzucomusvimu Hocumenamu ainensi 5591 eena SLC3S5A3 s6-
asromes 10 wcusomuwix (2,0%), a uucno ocobeii ¢ Hopmanvhvim eenomunom — 478 (98,0%).
Yacmoma annens CVM cocmasuna 0,01.

Karouesvie crosa: kpynusiii poratslii ckoT, RT-PCR, CYM, aienb

Beenenune. Ilo ganueiMm DAQO, apean roMmTUHCKON TOPOIBI YEPHO-TIECTPOt
MacTu oxBaTbiBaeT 128 rocymapctB mMupa. Kectkasl cejieKLIMOHHasi paboTa Ipu
CO3/1aHUHU TOJIITUHCKOM MOPObI IIPUBEIa K TOMY, YTO HapsiAy C BICOKOM MPOIYK-
TUBHOCTBIO BbIJAMOIIMECs ObIKM OKa3aJUCh HOCUTEJISIMU ajljieieil HaclieICTBEH-
HbIX 3a00JieBaHMIl. DTU MyTalluM PacIpOCTPaHWIMCH IO BCEMY MUPY, SBISSCH
«11epoM» BLICOKOI MOJIOUHOM MPOAYKTUBHOCTU. OIHUM M3 TaKMX 3a00JIeBaHUM
C ayTOCOMHO-PELIECCMBHBIM TUIIOM HAaCJIeI0BaHUSI SIBJISIETCSI KOMILIEKC aHOMaIui
no3BoHouyHuKa (Complex Vertebral Malformation, CVM). [1puunHoii 6071€3HU IB-
JisieTcsl MUcceHc-myTauus B reHe SLC35A43, 3amena ryanuHa Ha TuMuH (G559T), B
pe3yjabTaTe B CUHTE3UPYEeMOM OeJIKe MPOMCXOAUT 3aMeHa aMUHOKMCIOTHI BajlHA
Ha (peHmnananuH B 180 mo3uumii (V180F).

BrniepBbie mprpoaa 3Toit MaToJIOrMu U3ydajach y JaTCKOTO TOJIITUHCKOIO CKOTa
B 1999 r., B pe3dyabTaTe yero u Oblja BbISIBJICHA MyTallMsl, BbI3bIBalOIasl Pa3BUTHE
CVM. HocuteneM u rj1aBHbIM UCTOYHUKOM PacpOCTPAaHEHUSI MyTaHTHOTO aJlIest
SIBUJICSI 9JIMTHBIN OBIK TOJIIITUHCKOM rTopoasl — Kapiaua M. AitBenro bemr 1667366
[1, 2]. OH oka3ayj OrpoMHOE BIUSIHUE HaA YIy4lleHMe MOJOYHOI MPOAYKTUBHOCTU Y
YEepHO-TIECTPOTo CKOTa He TOJIbKO B Poccuiickoit Denepaniniv, HO ¥ BO BCEM MUpE.

JlaHHasi MyTauMsl BBISIBJIEHA Y UePHO-IIECTPOro CKOTa MHOTUX CTpaH mupa. B
TOMO3UTOTHOM COCTOSIHMU ajiiejib CVM BbI3bIBA€T BBICOKYID 3MOPHUOHATBHYIO
CMEPTHOCTb, MacCCOBbIE a0OPTHI, OOJBIIOE YKUCIO MEPTBOPOXICHHBIX TEJAT. Te-
JisiTa, TOMO3UroTHBIe Mo aieato CVM, npu poxXaeHUM UMEIT MHOXECTBEHHbIE
aHAaTOMMYECKME OTKJIOHEHMSI, 3aTparuBapollue IeiHyo U IPyAHYI0 00J1acTU I10-
3BOHOYHMKA, YTO IPOSBISETCS YMEHBIICHHBIM UMCIOM pedep M KOHTPAKTypaMu
KOHEYHOCTEW.

MeTtona MOJIEKYISIPHOM TMArHOCTUKM 3TOTO HACIEICTBEHHOIO 3a001€BaHMsI ObLI
3alMaTeHTOBAaH JATCKMMM YYEHBIMU, a MO3JHee M B JIpyrux crpaHax. HaumHag c
2007 r., B OTKPBITOM TMeYyaTy NOSIBJSIOTCSI HOBBIE METOJIbl MOJIEKYJISIPHO-TEHETUYE-
ckoii nunentnduxkaun CVM [4, 5]. Ognako B ycinoBusix Poccuiickoit Penepanym
OHM MOTPeOOBAJIM CYIIECTBEHHOM 10paOOTKM.

Llenblo naHHOI pabOTHI sIBJIsIIaCh pa3paboTKa U BHEApPEHUE B MPAKTUKY METO-
na BeisiBiaeHus ajuiesisi CVM y 4€pHO-TeCcTporo CKoTa, yCTaHOBJIEHHE €TI0 YaCTOTHI,
aHaJIM3 POJIOCIOBHBIX OBIKOB-HOCUTEJIEH JaHHOU MyTalIMM.

Marepuajbl M MeTOabl MccaenoBanuii. [IposeneHo uccienoanue 488 oOGpas3LOB
CIepMbl U KPOBU UePHO-TIECTpOro ckora Ha Hajnuuue auieass CVM. Ot ObIKOB ObLITO
roaydyeHo 462 obpasia u 26 obpasoB — ot kopoB. JAHK Beiensiim u3 o6pasinon
CIIepMbl OBIKOB M BEHO3HOI KpOBU KOPOB C MOMOIIBIO (heHOIbHO-XJI0pOGOPMHOIO
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[6] n copoenTHOro (JIHK-cop6-B, 3AO «Cunron») metonoB. RT-PCR (Real-time
Polymerase Chain Reaction) npoBoauiau Ha npubope «Rotor Gene Q» («Corbett
Research», ABcTpanusi). PeakiimoHHasi cMech umena ciaeayoomuii coctaB: 50 MM
KClI, 50 MM TRIS-HCI, 250 1M dNTP, 2,5 MM MgCl2, 2,5 en. AHK-noanmMepasbl
Syntaq. I[Ipaiimepsl ncrionb3oBaiu B KoHLeHTpayu 200 HM, ¢dJryopecLieHTHBIE 30H-
nbl — B KOoHLeHTpauuu 100 HM. Bce peakTuBbl Mpou3BeaeHbl KoMIaHue «CUHTO».

Jist geTeKuuy MyTaluii B UccieayeMoM (pparMeHTe reHoMa MPUMEHSIJIUCH all-
Jnenbcnenuduueckue 30HAbI. OHU ObLIM 1TOI00paHbl TAKMM 00pa3oM, YTOObI OJUH
U3 30HA0B creun@UIecKy ruOpUaAn30BaJICs TIPU TeMIlepaType MPOBEACHUS 3JI0H-
raluu Leneu ¢ ajaieaeM HopMaJabHOTIO TUIIA, a BTOPOU 30H1 — C MyTaHTHBIM. 30HbI
METUJIU pa3HbIMU (iryopodopaMu, a pe3yabTaThl peaKLMM ¢ HUMU PErucTpUpoOBa-
Juch npu npoBeaeHM RT-PCR Ha nByx pasnnyHbIX KaHaJaxX I€TEKIMU ITpubdopa
«Rotor Gene Q» («Corbett Research», ABcTpanus). [Tociie oTpaboTKu Bceit MeTo-
JOJIOTMU U BBISIBJICHUSI MyTaHTHOTO ajuieisi (OpMUPOBaIM FeHeaJoruio ObIKOB, y
KoTopbix 110 pe3yabratam RT-PCR 6b11 BeIsiBIeH ajuiens CVM.

Cratuctuyeckyro o0pabOTKy JaHHBIX OCYILIECTBIISUIM C UCIOJIb30BaHUEM OOIlLIe-
MPUHSITBIX METOJ0B, YACTOTY aJljieJiel U TeHOTUNOB Mo reny SLC3543 onpenensiiv
C ToMoIIbIo Kputepus ¥ [7].

Pe3yasrarTnl ncciienoBaHmii M X o0cyKaenue. [1oa reHeTuecKoil reHeaaorueii Mbl
MOHMMAaEM XapaKTePUCTUKY POAOCIOBHBIX, COCTABJICHHYIO HA OCHOBE PEe3YJILTaTOB
JAHK-TecToB M TpagWuLIMOHHBLIX METOAOB McCCleaoBaHus. B nepByio odyepenb ObLI
MIPOBeJIEH aHAJIM3 CIepMBbl YepHOo-TiecTporo O0bika I[Timomoupa 998. beik ITinomOup
998 nmpuHanexan niaemeHHoMYy xo3s1iicTBYy OAO «CmoneHckoe». Ilocne 3akynku
ero cemeHu B pernoHbl CeBepHoro Kaskaza OH ObLI IIMPOKO MCHOJb30BaH B I0O-
MYJISILMKU YePHO-TMIECTPOM MOPOAbI, Pa3BOAMMON B YCJIOBMSIX IBYX CEBEpPOKaBKA3-
ckux pecnyoauk — KabapauHo-bankapuu u Murymernn. HecMoTpst Ha ero n3Be-
CTHYIO POAOCJOBHYIO U OTCYTCTBUE PE3YyJIbTaTOB I'€HETUYECKOro TeCTUPOBAHUS Ha
HOCMUTEJILCTBO ajljiejieii IByX MOHOTreHHbIX 3a0ojieBaHuii — CVM u BLAD (Bovine
Leukocyte Adhesion Deficiency), criepma 3Toro 6pl1ka MHTEHCUBHO MCHOJIb30Ba-
JIOCh JIJIS1 OCEMEHEHMSI KOPOB B IJIEMEHHBIX XO3CTBaX ABYX PECITYOIMK.

Otuom 6bika ITnmomo6upa 998 6bu1 I1uonep 188. brik-nipousBoautens IuoHep
188 nmpunannexan OAO I'LIB u3 MockoBckoit 061acTu U siBiistjicsl cbiHoM Kapiun
M. AiiBenro beina 1667366. Cam Kapnna M. AiiBenro bemn 1667366 6bu1 ChBIHOM
ITencreiit AiiBeHro Crap 1441440, KoTopblii mepenan CBOeMY ChIHY JBa MyTaHTHBIX
anensi, ooyciaasnuBawimx BLAD u CVM. Oanako 6biK [Tuonep 188 He ObL1 Tec-
TUPOBAH HA HOCUTEIBCTBO ajljiejiell NByX HACIAEACTBEHHbIX 3a00aeBanHuii — BLAD
n CVM, NOCKOJIbKY OH MCHOJIb30BaJIcsl B cucTeMe uieMeHHoi ciykobs1 CCCP, a
no3gHee u Poccuiickoit Peaepanu, 10 pa3pabOTKM METOAOB MOJIEKYJISIpPHOM
JUArHOCTUKU HACJIeICTBEHHBIX aHOMAJIUIA.

I[TnomOup 998 monyumn obe myrauuum oT otua Ilwmonepa 188. JIuHus Obika
MonTtBuka Yudreitna 95679, xkyna Bxoaut [Tuonep 188, siBisieTcss OQHOM U3 KOH-
COJIMAMPOBAHHBIX MOMYJISILIMI B TOJMIITUHCKON mopoae. OHa JaeT JydIluX BbICO-
KOMPOAYKTUBHBIX TOTOMKOB, TI0O3TOMY IPU OTOOPE PEMOHTHOIO MOJIOJHSIKA CIle-
muanuctsl OAO I'LIB Bcerna ncnoJib3yroT 3Ty MHGOPMAaLIUIO.
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HccnenoBanue 488 XKMBOTHBIX YEPHO-MIECTPOro CKOTAa M3 Pa3IMYHbIX PETMOHOB
Poccuiickoit @enepaiiyu o BoisiBiieHUIO ajuienss CVM nokasajio, 4To reTepo3Uuror-
HBIMM HOCUTEJIIMU MyTalluu sBisitoTest 10 skuBoTHBIX, 1im 2,0%, a 4nuciio ocobeit ¢
HOpPMaJIbHBIM T€HOTUITOM OKa3aJ0Ch COOTBETCTBEHHO paBHBIM 478 rm 98,0%.

Yactota annenss CVM B ucciie1oBaHHOI BHIOOPKE YEPHO-IIECTPOIro CKOTa COCTa-
Buiaa 0,01. ITpu 3ToM cpaBHEHME OXXKMIAEMOI0 M HAOII0IaeMOro 4rcjia TeHOTUIIOB
BBISIBUJIO OTCYTCTBUE HApPYIIEHUSI TEHETUYECKOro paBHOBecus 1o reHy SLC3543 B
MCClIefOBAaHHOM TpyIine XXUBOTHBIX (y*>=0,11; df=1; P > 0,05).

ITpoBeneHHOE MccienoBaHMe MoKa3aao, 4YTo ObIkM TomnuByn 64, batman 8694,
Crextp 1729, Kybok 1459, Konek 1452 (Poccuiickast denepaliiusi) sIBISIIOTCS HO-
cutensmu ayuienss CVM. M3 reHeanornyeckoro aHaamsa MojlydeHHbIX MaTepuajioB
CJIEAYET, UTO 3TU XKMBOTHbIEC ObUIY MpaBHYKaMU U npanpaBHyKamMu Kapiaux M. Aii-
BeHro benna 1667366. N3 5 ObikoB-HOCUTENEH B TJIeMeHHOM cetn Poccuu Obln
HMCIOJIb30BaHbI TOJILKO ABa — Kyook 1459 u Konek 1452.

B psane renetnueckux nadopatopuii Poccuiickoit Menepaninm HaKoIuieH 00JIb-
IO OIBIT IO MOJIEKYJISIDPHOW NTMArHOCTUKE Ne(UIATA JIEHMKOLMTAPHON aare3vu
(BLAD) y yncTOnopomaHbIX ¥ TIOMECHBIX XKMBOTHBIX FTOJIILITUHCKOM oposl |3, 8, 9].
ITonydyeHHbIE TaHHbBIE 3aHOCSITCSI B TIEPUOIMYECKU M3JaBaeMble KaTaJoru OBIKOB.
Yro Xe KacaeTcsi KOMILUIeKCa aHOMaJIMiA MMO3BOHOUYHMKA, TO TPOBEACHUE MOJIEKY-
ngpHoii nuarHocTuku CVM B Poccuiickoit @enepaliiy B TeYEHUE JIATETBHOTO
BpeMEHHU ObLIO 3aTPYAHEHO B CBSI3U C HEBO3MOXHOCTbHIO MPUOOPETEHUSI MaTeHTa
Ha JMArHOCTUKY, pa3pab0TaHHOr0 JAaTCKUMMU yueHbIMU. Co3aaHue MpeaoXKeHHON
METOAUYECKO 0a3bl JACT BO3MOXKHOCTb yIEIIEBUTh TECTUPOBaHME OBIKOB HA HOCH -
teabcTBO auiesist CVM B ycinoBusix Poccun.

BoiBoapl. RT-PCR meTon nuartHoctuku ajuienass CVM, BBI3bIBAIONIETO KOMITJIEKC
aHOMAaJIMIi MO3BOHOYHMKA Y KPYITHOIO POraToro cKora, rnpemioxeH B Poccuiickoit
DOenepannnu. I[posenen aHanu3 HocutenbeTBa awiead CVM y 3JIUTHBIX OBIKOB U
IUIEMEHHBIX KOPOB. AHAINU3 POJOCIOBHBIX 3JIUTHBIX OBIKOB-IIPOU3BOAUTECH T10-
3BOJIMJI 3aJI0XKUTh OCHOBBI BETEPHMHAPHO-MEIMLIMHCKOIO KOHCYJBTUPOBAHUS IT10
MpeaynpexXaIeHUI0 MOJIEKYJISIPHBIX 00Jie3Hell Ha COBPEMEHHOM 3Tarle pa3BeleHUs
MOJIOYHOTI'O CKOTA.

baaromapHocts. BripaxkaeMm 6y1aromapHOCTh pyKOBOACTBY OTKPBITOrO aKIMO-
HEpHOTro oO1ecTBa «[0J0BHOM LIEHTP MO BOCHPOM3BOJICTBY CEIbCKOXO3SIMCTBEH-
HBIX KMBOTHBIX» (1OC. bhiIkoBo MOCKOBCKOIT 001acTH), pyKOBOACTBY OTKPHITOTO
aKMoHepHoro ob1ecTBa «KadapnmHo-bankapckoe» 1o BOCIPOU3BOICTBY U OMO-
texHoJiorusiMm (r. Hanpuuk, KBbP), oka3zaBuium nmomolips B cOope 01M0JI0rM4eckKoro
MaTepuajia ajisl IpoBeJeHMS] HAyUHbIX MCCIeIOBaHUM.
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BUKOPUCTAHHA METOAY NIATHOCTUKN MYTAHTHOTI'O AJTEJIA, LIIO BU-
KJIMKAE KOMILJIEKC AHOMAJIII XPEBTA (CVYM) Y YOPHO-PABOI XY10OBU

C.H. Map3anosa!, JI.A. Jlespimos!, 1.C. Typoina', B.A. Haropuuii', {.1. Anekceen?,
H.B. Konosanosa?, /I.I'. Couisko?, I1.1. Jlioukanos®, M.X. Toxos*, H.C. Map3anos*

Mockoescvka depicasna akademis éemepuHapHoi meduyuru ma biomexHonozii imeri
K. I. Ckpaoina’

Uepucasna Haykosa Ycmanosa Bcepociiicokuii Haykoeo-0ocaionuil incmumym
cinbebkoeocnooapcvkoi biomexnonoeii Poccenvxozaxademii, 3akpume AxyionepHe
Tosapucmeo «Curnmon»?

Haykoeo-npakmuunuii incmumym 6iomexHon0e2iil 8 300mexHii ma eemepuHapHoi
meduyunu Axademii nayx Mondosu?

Uepucasna Haykosa Ycmanosa Bcepociiicokuii Haykoeo-0ocaionuil incmumym
meapunnuymea Poccenvxozakademii?

Hasodumuvcsa kopomka xapakmepucmuka memooy BU3HA4EHHs anensi, W0 BGUKAUKAE
Komnaexc anomaniii xpeoma (CVM) y uopro-psboi xydobu, wo pozeooumscs é Pocii. RT-PCR
aHanis 3paskie cnepmu i kposi 488 meapun 3 pizHux peecionie Pociticvioi Pedepauii nokazas,
wo eemeposucomuumu Hocismu anenst 55971 eena SLC35A3 € 10 meapun (2,0%), a kinvkicmo
0cobuH 3 HopmanvHum eeHomunom — 478 aobo 98,0%. Yacmoma anenss CVM cknana 0,01.

Knrouogi cnosa: PCR-RT, CVM, Beqmka porara xynooa, ajieib

USE OF THE TEST SYSTEM FOR THE MUTANT ALLELE CAUSING COMPLEX
VERTEBRAL MALFORMATION (CVM) IN BLACK AND WHITE CATTLE
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The article presents short characteristics of DNA isolation method developments heredi-
tary disease mutant allele ascertainment, particularly a vertebral anomalies complex and CV
allele in Black-and-White cattle bred in Russia. Analysis of semen and blood of 488 animals
in different regions of the Russian Federation on mutant CV allele ascertainment has shown
that heterozygous mutation carriers are 10 animals or 2,0%, and 478 units or 98,0% have

appeared to be normal-genotype animals.

Key words: PCR-RT, CVM, cattle, allele
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