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Topigs Norsvin:

reHeTH4eCKHMH mporpecc
U reHeTHYeCK 4 0e301 CHOCTD

Coaaancuposannas ceaeKuuoOHHAs NPOcPamMma
cnocobcmeyem noevluleHUI0
penmabeavHOCMU nPeonpuUAMuIL

Anekcaupp UEBJIEB,
reHepanbHbI AUPEKTOP
Komnanusa Topigs Norsvin

©&-® Topigs Norsvln

Topigs Norsvin — Befiymasa reHeTu4ecKas KOMIAHUsA B CETMEHTe CBHHO-
BOACTBa, M3BECTHAsA CBOMMM MHHOBALMOHHBIMY PeLIeHHAMM AJNA 0bec-
neYyeHusa peHTabeNIbHOro NPOM3BOACTEA CBMHel. Topigs Norsvin noaeu-
nach B pe3yNbTaTe CIUAHUA roJUIaHACKOI Topigs u HopEexcKoii Norsvin
B2014r., 4TO NO3BOJIMIIO HE TOJILKO PACIIMPUTH IPHUCYTCTBME PUPMBI HA
PBIHKAX Pa3HBIX CTPAH, HO ¥ CO3AATh HOBbIE NPOAYKTHI (Hanpumep, ru6-
punHylo cBuHKy F ). Pa6ora Topigs Norsvin HanpagneHa Ha T0, 4T00bI
NPOAYKTHBHOCTH }KMBOTHBIX KaXK/0T0 HOBOTO NIOKOJIEHNS YBeNIUYUBANaCh,
HO 0c000e BHUMaHMe KOMNAHUA YAeNAeT MOBbIIIEHUI0 TeHETHIECKOro

nmporpeccau 0e30macHOCTH.

MMPE K OCHOBHBIM TMOCTaBIIMKaM
TeHETUYEeCKOro Marepuaia OTHO-
carca DanBred (danwust), Topigs

Norsvin, Hypor (Bxoaut B rpymiy Hendrix

Genetics). [TieMeHHBIX CBUHEH pa3BoO-

19T 1 B Poccun (OO0 «CeleKIIMOHHO-

rubpuansiii LleHTp» BopoHexckoii
obnactu, OO0 «3namenckuii CI'l» Op-
nosckoii obnactu, OO0 «Otpana Ten»

Jluneukoit o6i1acTu v Ap.).

B cTpyKTypy miieMeHHOro npeanpusi-

TUSI BXOAST CAEAYIONIME MOAPa3aeIeHUS:

* reHeTuueckuit Hykjeyc (dbepma, rae
MPOU3BOJIST MJIEMEHHbBIX XKUBOTHBIX U
TeHEePUPYIOT TeHETUUECKUIA Tporpecc);

* CIYTHUKOBBIN HYKJIEYC;

* MPOU3BOJICTBEHHbIN HYKJIeyC (TIeMEH-
HOI penpoayKTOp), MPY HATUYUU TIOJI-
HOU MJIeMEHHOW MUpaMuIbl Ha Mpe-
MPUSITUH, TIe BOCITPOU3BOAIT YUCThIE
JIMHUU CBUHEN.
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M3 reHeTMUECKOro HYKJIEyca JIydliue
JKMBOTHBIE MMOIMAAalOT B CIIYTHUKOBBIE HY-
KJI€YChI, U3 CITyTHUKOBBIX — B IIPOM3BO/-
cTBeHHbIe. OHAKO CIYCTSI BpeMsl IOKa-
3aTeJd, MOoJy4YeHHbIe B JaHHBIII MOMEHT
B MPOM3BOJACTBEHHOM HYKJeyce, OyayT
CYILIECTBEHHO OTJIMYaThCs OT IMOKa3aTe-
Jieid, TTOJyYeHHBIX B JaHHBIA MOMEHT B
reHeTUYEeCKOM HyKJieyce. B aTom ciydae
HCIIONB3YIOT TEPMUH «€HETUYECKOE OT-
ctaBaHue». HecMOTpst Ha TO UTO BHEIIIHE
CBMHOMATKM Pa3HBIX MMOKOJEHWI HEe OT-
JIMYAIOTCS APYT OT ApYra, MPOAYKTUBHOCTh
SKUBOTHBIX TOCTEAYIOIINX TeHepalnit
(MHOTOIUTIOANE, OTKOPMOUYHBIE Y MSICHBIE
KayecTBa MOTOMCTBA) TOPa3/Io BhIIIIE.

Kak e mpeoaoseTb reHeTUYeCKoe OT-
CTaBaHME U TOCTUYb TEHETUYECKOIO IIPO-
rpecca? Ha dbepme 3TOT Ipoliecc HaYMHa-
€TCsI C TOTO, UTO HOBOPOKIEHHBIX ITOPOCST
B3BELIMBAIOT (UeM MHOTOUMCIIEHHEE MOITy-

JISILIMS, TIE TIPOVCXOIUT COOP JaHHBIX, TEM
BBIIIE JOCTOBEPHOCTh PACCUMTHIBAEMBIX
WHJIEKCOB, a 3HAYUT, €CTh BO3MOXHOCTb
OTOMpATh JIYUILIUX 0CcO0Oeit), 6epyT MpoObI
Ouomarepuaia u OTIPABISIIOT UX B J1a00-
paTopuIo ist pacuii@poBKU reHoMma. DTy
“H(OpPMaLIUIO UCTIONB3YIOT TPU OLICHKE
MJIEMEHHOM LIEHHOCTH XUBOTHOTO.
[Tompocimx XpsYKOB OTIMPABISIOT Ha
CTaHLMM TeCTUpOBaHMsI. Tam ompenessi-
0T MHAWBUAYaJbHbIE XapaKTEePUCTUKU
(rorpebieHrne KopMa, MpUPOCTHI KUBOI
Macchl). Takoi mpremM Mo3BOJISIET BITO-
CJIEACTBUU BIUSITh Ha MHIEKCHI TUIEMEH-
HOW IIEHHOCTU W OTOMPATD JYYIIUX XPsi-
KOB-IIPOU3BOAUTENE. MBI TIpUMEHSI-
€M COBpPEMEHHBIE METOIbI, B YHCJIEe KO-
TOPBIX KPYIJIOCYTOUHOE HaOII0NeHUE 32
SKMBOTHBIMU TIpY TToMo1u Kinect-kKamep.
KonTponupyem npoiiecc poaos, rnoseje-
HMe B IPYIMIOBBIX CTAaHKAX, MOTpeOIeHNe

HA MPABAX PEKJIAMbI



KOpMa U Jpyrue mnapameTpbl (00JIbIIOK
00BbeM JaHHBIX 00padaThIBAIOT MOIIHbIE
KOMIIbIOTEPHI).

I[eHoMHas cenekius B HyKJieyce 3a-
KJIIOYaeTCsl B OlLIEHKe reHoMa (paciumd-
poBka nociaenoBateabHocTu JAHK) xax-
JIOTO XKMBOTHOT'O U BBIOOpE 0ocobeli (po-
TUTEIN CASAYIOIINX MOKOJEHUI CBUHE ).
YeM BbIlIIe AaBlIeHUE celeKIu (YBeaude-
HME KOJIMYEeCTBA «KaHIMAATOB» MPU OTOO-
pE) ¥ YeM MEeHbIIIe MHTEPBaJ MEXKITY TOKO-
JIECHUSIMU, T€M OOJIbILIEr0 TEHETUYECKOTO
nporpecca BO3MOXHO AOCTUYb.

Taxas TexHosorusi obecreymBaeT ToY-
HOCTb IPOTHO3UPYEMOIA IIJIEMEHHOM LIeH-
HOCTHU CBUHEMN, CMOCOOCTBYET MOBBIIIE-
HUIO YPOBHSI TEHETUYECKOTro Mporpecca
U 12T BO3MOXHOCTb BECTU OTOOp, B TOM
4yucie Mo HU3KOHACAeAyeMbIM MpU3Ha-
kaM. OO111eU3BECTHO, UTO BCE XKUBOTHbBIE
BEeIyT ce0sl Mo-pa3HOMY, OJHAKO CEJib-
XO3TOBAPOINPOU3BOIUTENIN XOTST, YTOOBI
CBUHBU XOPOLIO MOTPEOIISIIU KOPM, ObI-
JIU HEarpecCUBHBIMU U OBICTPO POCIIU.
IloaTOMy B CEJIEKIIMOHHBI WHIEKC MBI
BKJIIOYMJIM TIPU3HAK «COLIMATbHOE MOBE-
JIeHWe» W TIpU OTOOpE OTIaeM Mpearnoy-
TEHUE CITIOKOMNHBIM XXUBOTHBIM.

B uuciie ”THHOBALIMOHHBIX METOIOB —
KoMITbloTepHast Tomorpadus (HUKTO,
kpome Topigs Norsvin, He nenaer ee B
MPOMBIIIJIEHHBIX MacliTabax) U aHajlu3
M300paKeHMI1, YTO IMO3BOJISIET B peaIbHOM
BPEMEHU BBISIBUTh CKPBIThIC BHYTPEHHHUE
MaToJIOrMu (B YaCTHOCTHU, OCTEOXOHIIPO3),
paccymTaTh BBIXOJ LIEHHBIX YacTeil B Ty-
111e, IOJTIO MBIILIEYHOM, XXUPOBOIA U COETM-
HUTEJIbHOM TKaHU, KOJIMYECTBO MPOTeHHA
U BOJIBI B Msice. IcXost U3 3TOro, Mbl OT-
OupaeM JIYYIIUX XKMBOTHBIX U BKJIIOYaeM
MX B IJIEMEHHYIO MIPOrpaMMmy.

B HykJeycax, Ha ToBapHBbIX hepMax 1
B yOOMHBIX lLieXax (PUKCUPYIOT BaXKHbIC
nokasaTteau (TMPUXM3HEHHAsT TOJIIIY-
Ha IIMUKa U MBIIIEYHOTO IJ1a3Ka, BbIXO]I
TYIIX U TIOCTHOTO MsiCa) U OTIPABJISIOT
B KPYITHbIC aHAJIMTUYECKUE LICHTPHI, IJIe
nHdopMaLno 06padbaThIBalOT U BHOCST B
6a3y PigBase. 31ech Takske XpaHSTCS TaH-
Hble MHHOBAIIMOHHBIX MPOTOKOJIOB, HUC-
MOJIb3yeMbIX B Hallleil TIJIEMEHHOM Tpo-
rpamMMme M UCcCe0BaHUusSIX, MHGhOpMaLUs
0 TeHOME KMBOTHBIX U TIPEITIPUSITHSIX, Pa-
Ootaronux ¢ reHetukoi Topigs Norsvin,
O POICTBEHHBIX CBSI3SIX, TTOJIOKUTETbHBIX
¥ OTpUIIATEILHBIX MTPU3HaKaX 0oJiee yeM
45 MJTH CBUHE. DTU 3HAHUS TTO3BOJIS-
FOT IOCTUYb TEHETUYECKOTo Mmporpecca u
OBICTPO PaCIPOCTPAHUTh €TO Ha MPEATPU-
SITUSIX BO BCEM MHUpE.

Kpome atoro, B KoMnaHUM IPUMEHSTIOT
OMpPKOBaHNE C OTHOBPEMEHHBIM B3SITUEM
npob GmoMartepuraa. XpsiKi — HOCUTEIIN
reHeTuyeckoro nporpecca. Ero pacrnpo-
CTPaHSIIOT MEXJy HYKJIeycaMu U TTPOu3-
BOACTBEHHBIMU CTaJlaMU ITyTEM MCIIOJIb-
30BaHUSI CEMEHM, KOTOPOE MOJyJyaroT Ha
COOCTBEHHBIX CTAHIIMSIX IO UCKYCCTBEHHO-
My OCEMEHEHUIO U TIOCTABJISIOT B Pa3HbIe
cTpaHbl. B ycioBUsSIX 3aKpbITUSI TPaHULL U
TPUOCTAHOBKH PETYJIIPHOTO MEXKTyHapOI-
HOT'0 aBUACOOOIIIEHUSI Mbl U3MEHWJIN JIOTU-
CTUKY Y CTaJIU UCIIOIb30BaTh YapTephl TSI
JTIOCTABKU XXMBBIX XPSIKOB Ha TTPEATIPUSITHSI.

Ha cranuusx tecrupoBaHusi Delta
Norway (Hopserust) u Delta Canada (Ka-
Haza) peTUCTPUPYIOT MOTpedIeHUe KOp-
Ma XMBOTHBIMU, OIIEHUBAIOT 3KCTEPbep
XPSIYKOB (B YaCTHOCTH, KOCTSIK) METOJIOM
KOMITBIOTEPHOTO CKAHUPOBAHMS U Ha OC-
HOBE TMOJIyYEHHBIX Pe3yIbTaTOB CO3AI0T
atjac cBuMHeil. JlaHHbIe oOpabaThiBalOT
B aHAJIUTUYECKOM LIEHTPE, KOTOPBINA Ha-
xomuTcs B IHCTUTYTe TEHETUKKM CBUHEM
(Hunepmnanner), mociue yero uHbopmarus
B BUJIe pPeKOMEHAAIUIA TI0 TIPaBUILHOMY
moaoopy Tap, OCeMEHEHUIO CBUHOK U
CBMHOMATOK, OTOOPY JIyYIIINX XXMUBOTHBIX

BO3MOXHO 00CMUYb.

IUJIST TaJIbHEeMIIIero BOCIIPOM3BOICTBA T10-
crymnaet Ha ¢epmy. [InemeHnHas paboTa B
Topigs Norsvin Begercst 24 yaca B CyTKU
CeMb JIHEl B HE/IeIIO.

[eneTnyeckoro mporpecca MOXHO J10-
CTUYb TOJILKO TOT/IA, KOTJa YPOBeHb OMO-
0e30MacHOCTU Ha TJIEMEHHbIX TPEATpHUsi-
THsIX OyaeT BeIcOKMM. Hampumep, B KoMIia-
Huu Topigs Norsvin reHeTH4ecKue HyKJey-
Chl HAXOMSTCS Ha pa3HbIX KOHTUHEHTax B
pa3nbix rocynapctBax (Hopserust, Kanana,
Hupnepnanapsr, ®panuus, CIIA, Poccus),
YTO TTO3BOJISIET CYILIECTBEHHO CHU3UTh PUC-
KU, CBSI3aHHbIE C TIPOU3BOJICTBOM U JIOTHC-
TUKOW.

B Hyksieycax rmosiy4yaroT CBUHOK U XpsTd-
koB. [locnennux orBo3sar B Delta Norway
(Kanana) mst TectupoBanust. Ha nByx ctan-
LIMSIX €KETOAHO TTPOBEPSIIOT OKOJIO 18 ThiC.
JKMBOTHBIX. JIYUIIIMX XPSIKOB OTIPABIISIIOT
Ha CTaHUIMU UCKYCCTBEHHOT'O OCEMEHEHMSI
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i B xo3siiicTBa. CeMst XpSIKOB TIOCTaBIIsI-
0T KaK B TeHETMUECKME HYKJIEYChI, TaK U Ha
TPEATTPUSITUSI TAPTHEPOB.

B Topigs Norsvin 0CHOBHBIE HYKJIEY-
Chl, IJIe Pa3BOJSIT CBUHEN IMOPOABI JaH I~
pac, HaxonsTcsi B Hopseruu, a criyTHU-
KOBble — Ha AMEPHMKAHCKOM KOHTUHEHTE
u B Poccun. M HaoGopoT, eciiv reHeTuue-
cKkuit HyKJIeyc pacniosioxkeH B Kanaze, To
cyTHUKOBEIN — B EBpomne. Takas tex-
HOJIOTUSI TIO3BOJISIET COXPAHUTh MOTEH-
11MaJjl, CO3JaHHbIN B TeUEHUE MHOTUX JIET
paboThl, U CHU3UTh PUCKU, CBSI3aHHbBIE C
BO3HUKHOBEHUEM a(hpUKAHCKOU UyMbl
CBUHEM, pecrnupaTopHO-penpOayKTUB-
HOTO CUMHJIpOMa CBUHEN U APYrux 3a00-
JIEBAHUI.

W3 HyKJIeyCOB XKMUBOTHBIE WM CIIepMa
MOCTYMAIOT Ha MPEATNPUSITUSI TAPTHEPOB,
IJie 9T PECYPChl BKJIIOYAIOT B LUK TTPO-
n3BoACTBa. B cTpykTypy Kommanum Topigs
Norsvin BXogsT (pepMbl, TAe OLIEHUBAIOT
XpSIKOB MAaT€PUHCKUX U TE€PMUHATbHBIX
JIMHUU 110 OTKOPMOYHBIM 1 MSICHBIM Ka-
YeCTBaM.

Co cTaHIIUM 10 UCKYCCTBEHHOMY OCe-
MEHEHUIO criepMa JIYUIMX XpSIKOB Mornaja-
€T BO BCE HYKJIEYChI, U TAKUM 00pa3oM re-

[eHOMHasA ceneKkyusa 8 HyKeyce 3aKaYaemcs 8 OyeHKe 2eHoMa
(pacwugposka nocnedosamensHocmu [JHK) Kaxdoeo xusomHozo
u 8blbope ocobeli (podumenu cnedyrujux nokoneHull cauHed).
Yem sbiwe 0asneHue cenekyuu (ysenuyeHue Koauyecmsa
«KaHOudamos» npu ombope) u 4eM MeHblUe UHMePBaa Mexoy
noKoseHUAMU, mem 60/1bLIE20 2eHemUYecKo20 npozpecca

HETUYECKMI1 TIPOTPECC pacIpoOCTpaHsIETCsI
o BceM (pepmaM.

CrielMaIncThl pacCUMTHIBAIOT YPOBEHD
TeHETUYECKOTO OTCTaBaHUs (DEPMBI OT HYy-
Kyeyca mo hopmysie, KOTopasi COCTaBsieT
Pa3HOCTb MEXIy WHIEKCaMU TIEeMEeHHOM
1IEHHOCTH YMCTOPOITIOPOIHBIX CBUHEH, CKpe-
IIIMBaeMbIX B YHCTOTE Ha TOBApHBIX (hepmax
1 TEHETUIEeCKMX HyKJIeycax, U IeJIsIT ee Ha
M3MeHeHUe MHIIeKCa MIEMEHHOM LIeHHOCTH
3a MOCJIETHUE TISITh JIET.

Ha ¢epme m1st 4MCTOIOPOIHOTO pa3Be-
JIeHUsT OTOMpPalOT 0co0ei, NMEIOIINX ca-
Mble BBICOKHE MHEKCHI TJIEMEHHOM 11eH-
HocTU. biarogapst aTomy cTeneHb reHeTH-
YecKOro oTcTaBaHMsI CHUKaeTcs. besyc-
JIOBHO, B HYKJIEyCe TakxKe HeO0OXOAMMO
JIOOMBATBLCS TTOBBILIEHNST YPOBHST T€HETH -
4YecKoro mporpecca.

MpbI peKOMeHyeM PeryisipHO 3aMEeHSITh
CBUHEM, JJ151 YUCTOIOPOTHOTO Pa3BeICHUS
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HCITIOIb30BaTh 0CO0EH ¢ HAMBBICIIIUMU UH-
JeKCaMU MJIEMEHHON LIEHHOCTU U COBEpP-
LIEHCTBOBATD JIOTUCTUKY (TTOCTaBKa Tijie-
MEHHOT'0 MaTepuraia 13 TeHeTUIECKUX TN
CITyTHUKOBBIX HYKJIEYCOB Ha MPEANPUSITUS
KJIME€HTOB).

Komnanus Topigs Norsvin yaens-
eT 0oJibllloe BHUMAHUE TeHETUYECKOM
0€30MacHOCTH MPOU3BOJICTBA CBUHUHBI B
Poccuun. Hykneycel B Hallleli ctpaHe ume-
0T CB$I3b C TEHETMUECKMMU HyKJIEycaMU 3a
pyoexxoM. OTTyna UMIIOPTUPYIOT CBEXee,
3aMOPOXEHHOE CeMsI U KMBOTHBIX. DTO
MO3BOJISIET Pa3HOOOPA3UTh ceMelicTBa Mo
KPOBU (/151 CHYDKEHUSI pUcKa MHOPUIMH-
ra Ha ¢epMe JODKHO OBbITh HE MEHee ye-
ThIPEX Pa3INYHBIX CEMENCTB, UTO AeT BO3-
MOXHOCTb 0€3 yiepoa /isl MPOU3BOACTBA
WCKJIIOYUTH U3 Pa3BeleHUs HeXeJlaTesb-
HblE ceMelicTBa, Halpumep, Mpu oOHapy-
JKEHUM TeHEeTUYECKUX MYyTalUii) U mosy-
YaTh XXMBOTHBIX C BBICOKMMU MHIEKCAMU
MJIEMEHHOM LIEHHOCTH.

B MBanoBckoii 1 KupoBckoit 061acTsx,
€CTh [1Ba CITyTHUKOBBIX HYKJIeyca KOMIa-
nuu Topigs Norsvin. B 2020 . ux BbiBe-
JIM Ha MPOEKTHYIO0 MOIIHOCTb, O1aroaapsi
yeMy 00beMbl POU3BOICTBA TJIEMEHHBIX

KMUBOTHBIX yBeIWumauch. Ha rmiemeH-
HOM penponyktope B UBaHOBCKOI1 0bJ1ac-
THU MPOU3BOJISIT CBUHOK U XPSIKOB MOPO/IbI
KpymHasi 6esiasi, XpsiKoB MOPOJIbI JIaHIPac
(Norsvin Landrace), a Takxe poauTesib-
ckux cBUHOK TN70 1 TepMUHATBHBIX XPsI-
koB TN Tempo.

B npowu3zBoacTBeHHOM HyKJeyce Topigs
Norsvin B KHpOBCKoOit 061acTu BHEIApU-
JI1 TeHOMHYI0 ceniekiuio. B 2019 . 6butn
B34THI NepBble o0pa3ibl JHK y XkuBot-
HBIX TepMUHAIBHBIX TUHUK TN Tempo n
TN Talent u MmatepuHcKoit tuHUM Norsvin
Landrace. Bce 00pa3iibl ceKBeHUpOBaIu
U Mepenaiu B UCCIeA0BaTENbCKUI LIEHTP
komnanuu Topigs Norsvin B béHnHreHe
(HupepnaHabr) njist aHaau3a U BHECEHUs
B 0asy nanHbix PigBase. Ha ¢epmax u B
HyKJIeycaX CIeLMaIUCThI TPOBOJST OLIEH-
KY YHMCTOTIOPOIHBIX JKMBOTHBIX B COOTBET-
ctBuM co ctaHmaptamu Topigs Norsvin
MpU y4acTUU TEXHUUYECKMX KOHCYJIbTaH-
ToB komnauuu. Mudopmanumio 060 Beex
MPOTECTUPOBAHHBIX XKMBOTHBIX HaIlpaB-
JISIIOT B ToJIOBHOM ouc. ObpaTHO npu-
XOISIT PEKOMEHAAIUU MO0 OCEMEHEHUIO
(rmon6op map), otéopy (CeNeKIus) U Bbl-
OpakoBKEe CBUHEI.

ITockonbKy TeHEeTMYeCKUil Marepua
TIOCTOSTHHO OOHOBJISIETCSI, aBTOMAaTUYECKHU
CHUXAaeTcsl TeHeTUYeCKOe OTCTaBaHUE U
TTOBBIIIAETCS] TeHeTUYecKasl 6e30MacHOCTb
TPOU3BOJICTBA CBUHUHBIL. Bce 310 0obecte-
YUBAeT YJy4JIlIeHUE 300TeXHUYECKUX TO-
KasareJsieil, OT KOTOPbIX 3aBUCUT CEOECTOU-
MOCTb TTPOIYKIIMM U PEHTa0eTbHOCTD Ipe-
TIPUSITHS.

Koncynsrantsl kommanuuy Topigs Norsvin
(celMaaMcThl IO KOPMIJICHUIO, BOCTIPOM3-
BOJICTBY M MCKYCCTBEHHOMY OCEMEHEHMIO,
BETepUHAPHBIC BpauM) OCYIIIECTBIISIOT TEX-
HUYECKOE COMPOBOKIECHHUE: TOMOTAIOT KJTU-
€HTaM pa3padaThiBaTh WX KOPPEKTUPOBATh
paLMOHBbL, JieueOHbIe U TPOohUIaKTUYECKKE
Mepornpusitusi. Bce aTo criocodeTByeT yiyd-
IIEHWIO KayecTBa KOHEYHOU MPOAYKIIMU
U TIOBBIIIEHUIO PEHTA0EJbHOCTU TIpei-
TIPUATUIA. [ KP |

Komn Hus Topigs Norsvin
I. Bexropon, yn. Cymexk 1, a. 12
Tea.: 8-800-301-99-90,

+7 (4722) 22-09-41
E-mail: russia@topigsnorsvin.com
WWww.topigsnorsvin.ru
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