MHUHUCTEPCTBO HAYKH U BbICIIEI'O OBPA3OBAHMAA
POCCUUCKOU ®PEJEPALINN

BCEPOCCUMCKHI HAYYHO-UCCJIEJOBATEJBCKA MHCTUTYT TEHETUKH

U PA3BEJIEHUA CEJTbCKOXO3SMCTBEHHBIX JKUBOTHBIX — ®UJIHAJI ®T'BHY

«®EJIEPAJIBHBIN UCCJIEJOBATEJLCKAM HEHTP )KUBOTHOBOJCTBA — BUK
NMEHU AKAJJEMHMKA JI. K. 9PHCTA»

MATEPHUAJIBI

MarepuaJjbl Beepoccuiickoil HIKO0JIbI-KOHpepeHInu

«KJj1eTouHble 1 TEHOMHBbIE TEXHOJOTHH
IJISl COBEPIICHCTBOBAHUS
CeJIbCKOXO03SIMCTBEHHBIX KMBOTHbBIX)

21-24 nronsa 2022 r.
HymxkuH



YK 636.082
I178

«KieTouHble u reHOMHbIe TEXHOJIOTUH 151
COBEPIICHCTBOBAHHS CEJIbCKOX03HCTBEHHBIX JKHBOTHBIX //

Marepuansl Becepoccuiickoit mkosbl-koHdepeHnu. — [IymkuH:
BHUUI'PX, 2022. — 49 c.

Texuuueckuii peoakmop. Illupses I'. B.

© BHUUI'PK, 2022



Bcepoccutickas wixkona-xongepenyus
«Knemounsle u cenommvie mexnonozuu 013 co6EPUICHCMEOBAHUA CE1bCKOXO3AUCI GEHHBIX HCUBOMHBIX)

COJIEP)KAHUE:

OCOBEHHOCTU IIOJIUMOPO®USMA D-IETJIU wmrJTHK MECTHBIX IIOPOJ
JIOLLIAJIEV POCCUU

H. B. BrioxuHa, JI. A. XPaOPOBa......oeiiitiite it ciee e e e e eee e e e e eaeas 5
PEJIKUE MVYTAILIMM KYP B «'EHETHMYECKOM KOJUIEKLIMU PEJKUX U
NCYE3SAIOIIUX [TOPOA KYP» BHUUTPXX

AL B BAXPAMEEB .« . ueetiiite e 7
HUCIIOJIb30OBAHUE CKOPOCIIEJIOM MSCHOIM IIOPOJIbl IIPU BBOJIHOM
CKPEIIMBAHUUA

H. A.Tapckas, A. B. TKAUEB.......ooitiiiitt i e 9
BJIMAHUE NHI'MBUTOPA ITPOTEMHKMHA3bBI C HA AKPOCOMHY O PEAKIIUIO
3AMOPOXEHHBIX CITEPMATO301U10B BbIKOB

B. 10. Jlerncenko, T. M. Ky3BMEIHA. .......utitiiiiiiiti e et iee e 11
BJIMSIHUE IBMX W IIPOJIAKTUHA HA @OYHKIMOHAJIBHBIM CTATYC
3AMOPOXEHHBIX CITEPMATO30U 0B BBIKOB

L (O R 115 1 (0153 51 0 F TR 13
[TPOJIYKTUBHBIE KAUYECTBA TEJIOYEK ABEPJIMH AHI'YCCKOW ITOPOJIbI
PA3HBIX TEHOTHUIIOB I10 I'EHY KAJIBITACTATHHA

JI. B. EBcradpeBa, M. U. CennonoBa, [I. M. EBCTaQbeB. ........o.ovvvuiiiiiiiiiiiinian 15
YMEHBIIEHHUE PUCKOB XMBOTHOBOJCTBA IIPM TIPUMEHEHUA
DKOJIOTMYECKON TEHOMUKH

A. E. KamanmauKOB, E. P. TOCTEBA. ...t i 18
[IOMCK T'EHETUYECKHX PE3EPBATOB TEMHOI1 JIECHOW ITYEJIbI (APIS
MELLIFERA MELLIFERA) HA TEPPUTOPUUN POCCUN

M. JI. Kackunoga, JI. P. l'atibymnuna, E. C. CanThIKOBA. ......oovvviiiiiiiiiiieiieeiieennn, 20
BUOMH®OPMATHUYECKNI AHAJIM3 TEHOMOB BOS TAURUS UM BOS

GRUNNIENS JUIA TIOMCKA SNP C BBICOKUM JJUODEPEHIUPYIOIIUM
I[TOTEHILIMAJIOM

B. H. Kumenb, XK. T. CaKOBA. ... ..o 22
SNP HA CHR.8 C BBICOKHUM IIOTEHILIMAJIOM JJISI JUODPEPEHIIMALIMA SUS
SCROFA SCROFA 1 SUS SCROFA DOMESTICUS

B H. KHIICHD. ..o e 24



Bcepoccutickas wixkona-xongepenyus
«Knemounsle u cenommvie mexnonozuu 013 co6EPUICHCMEOBAHUA CE1bCKOXO3AUCI GEHHBIX HCUBOMHBIX)

OYHKINOHAJIBHBIE OCOBEHHOCTH MHKPOBHUOMA PYBIHA KOPOB C
KETO30M

I'. 1O. Jlanres, E. A. IZBIJIIIBIpBIM, A. B. Jlyoposun, JI. A. Unsuna, B. A. ®ununmosa, E.

L 1 0] £ 0] £ 013 - 26
OCBOEHHME METOJIA OPU HA JIOIIAJIAX B POCCUN
JI. @. Jlebenena, E. B. ConmonoBa, A. B. JIyOPOBCKAS . ......ovuvintiiiiaieiiiiieieaieeieniannns 28

[MTPOJINMOEPATUBHAA AKTUBHOCTDH U AIIOIITO3 KJIETOK JXEJITOI'O TEJIA
KOPOB IN VITRO ITP BO3JENCTBUM TUPEONIHBIX TOPMOHOB

E. K. MoutBuia, O. C. Mursmosa, O. B. Anetinuxosa, U. 10. JlebemeBa.................... 30
SIIMI'EHETHUYECKOE ITPOI'PAMMUPOBAHUE NHIAWBUIAYAJIBHOT'O

PA3BUTHUA JUIA TTOJIYYEHUA SKOHOMUYECKHN 3HAYMMBIX ®EHOTUIIOB
XNBOTHBIX

M. I1. Momkus, 0. M. Momkus, JI. A. TepIrHCKAT. .....vviiii i, 32
BJIMSAHUA MHBPUVMHI'A U YPOBHSA I'OMO3UT'OTHOCTHU T'OJILLITUHCKUX

BBIKOB-TIPOM3BOJIUTEJIEM HA OLIEHKY TUITA TEJIOCJIOXEHWS JIOYEPEN B
INOAMOCKOBBE

) IO 5 (531 7: 111000 : 103 4 1, SO 33

XAPAKTEPUCTUKA BUPYCA A®PUKAHCKOM UYYMbI CBUHEN
«BOJITOI'PAJI/D(1L-5-6L) MGF110» IN VITRO

M. B. Hedenpbera, A. C. ManoromoBkuH, M. A. THTOB........c.covviiiiiiiiiiiiiii i, 35
KOMIUIEKCHBIE TEHOTMUIIbI TEHA JIEIITUHA VY KPYIIHOI'O POI'ATOI'O
CKOTA KOCTPOMCKO ITOPOJIbI

K. II. Caberona, C. I'. benokypos, I1. O. lllerones, A. A. Yaukwuii, A. H. Tspkuenko, A. /1.

B (S 6 1297 0 ; SR 37

BUOMH®OPMATHUYECKUI AHAJIM3 TEHOMOB JIOMAIIHHUX CBUHEU -
TIOPOJOCIIELIM®UYHBIE SNP JIJI ITIOPO/IbI MOPKIIIP

E. B. CubiTkoB, B. H. Kunens, M. E. Muxaiinosa, O. A. bensk, E. JI. Pomanuuiko......... 40
PA3BUTUE 3AKOHOJATEJIBHOI'O PET'YJIMPOBAHUA 300MHXXEHEPUN

Y A € 7 < 0101 3 L FS 42
BJIIMAHUE  CYBKIIMHUYECKOI'O KETO3A HA T'EMATOJIOITMYECKUE
[TOKA3ATEJIM KPOBUA

LI N 11743 (=) 7 44



Bcepoccutickas wixkona-xongepenyus
«Knemounsle u cenommvie mexnonozuu 013 co6EPUICHCMEOBAHUA CE1bCKOXO3AUCI GEHHBIX HCUBOMHBIX)

CONTENT:

FEATURES OF mtDNA D-LOOP POLYMORPHISM OF LOCAL HORSE BREEDS IN
RUSSIA

N. BIohing, L. KNIrabhroVa . .....oooiii e e e,

RARE MUTATIONS OF CHICKENS IN THE "GENETIC COLLECTION OF RARE
AND ENDANGERED BREEDS OF CHICKENS" RRIFAGB

AL VAN AIMBOVY . . . e, 8
THE USE OF PIGS THE EARLY-MATURING MEAT BREED IN INTRODUCTORY
CROSSBREEDING

N. Garskaya, A. TKACNEV........c.iti i e 10
INFLUENCE OF PROTEIN KINASE C INHIBITOR ON THE ACROSOMAL
REACTION OF FROZEN BULL SPERMATOZOA

V. DeNiSENKO, T. KUZMING. ..o, 12
INFLUENCE OF IBMX AND PROLACTIN ON THE FUNCTIONAL STATUS OF
FROZEN BULL SPERMATOZOA

V. DBNISENKO. oo 14
PRODUCTIVE QUALITIES OF ABERDEEN ANGUS HEIFERS OF DIFFERENT
GENOTYPES FOR THE CALPASTATIN GENE

L. Evstafieva, M. Selionova, D. EvStafiev..........ouuuiiiii e 16

REDUCING LIVESTOCK RISKS BY APPLYING ECOLOGICAL GENOMICS

A. KalashnikKov, E. GOSIEVA. ........vrieiiit e e, 19
SEARCH FOR GENETIC RESERVES OF THE DARK FOREST BEE (APIS
MELLIFERA MELLIFERA) IN RUSSIA

M. Kaskinova, L. Gaigulling, E. Saltykova.............cccovtiiiiiiiiiiiiiiieiei e, 21
BIOINFORMATIC ANALYSIS OF BOS TAURUS AND BOS GRUNNIENS
GENOMES TO SEARCH FOR SNPS WITH HIGH DIFFERENTIATING POTENTIAL

V. KIPEN, ZN. ISBKOVA. ... .t e e 23

SNP ON CHR.8 WITH HIGH POTENTIAL FOR DIFFERENTIATING BETWEEN SUS
SCROFA SCROFA AND SUS SCROFA DOMESTICUS



Bcepoccutickas wixkona-xongepenyus
«Knemounsle u cenommvie mexnonozuu 013 co6EPUICHCMEOBAHUA CE1bCKOXO3AUCI GEHHBIX HCUBOMHBIX)

FUNCTIONAL FEATURES OF THE RUMEN MICROBIOME OF COWS WITH
KETOSIS

G. Laptev, E. Yildirim, A. Dubrovin, L. Ilina, V. Filippova, E. Ponomareva.................. 27

THE DEVELOPING OF OPU METHOD IN HORSES IN RUSSIA

L. Lebedeva, E. Solodova, A. Dubrovskaya.............ccoiiiiiiiiiiiiiiiiiii e 29
PROLIFERATIVE ACTIVITY AND APOPTOSIS OF BOVINE CORPUS LUTEUM
CELLS IN VITRO UNDER THE INFLUENCE OF THYROID HORMONES

E. Montvila, O. Mityashova, O. Aleynikova, I. Lebedeva....................ooooiiiiinnn. 31
EPIGENETIC PROGRAMMING OF INDIVIDUAL DEVELOPMENT TO OBTAIN
ECONOMICALLY SIGNIFICANT ANIMAL PHENOTYPES

M. Moshkin, Yu. Moshkin, L. Gerlinskaya...............ccccooiiiiiiiiii e 32
INBREEDING AND THE LEVEL OF HOMOZYGOSTITY INFLUENCES OF

HOLSTINE SIRES ON DAUGHTERS BODY TYPE ESTIMATES IN THE MOSCOW
REGION

L. NEAASNKOVSKY . ...t e 34
CHARACTERISTICS OF THE  AFRICAN SWINE FEVER  VIRUS
"VOLGOGRAD/D(1L-5-6L) MGF110" IN VITRO

M. Nefedeva, A. Malogolovkin, L. TitOV.........ccoiitiiiiii e 36

COMPLEX GENOTYPES OF THE LEPTIN GENE IN KOSTROMA CATTLE

K. Sabetova, S. Belokurov, P. Schiogolev, A. Chaitskiy, A. Tyazhchenko, A. Lemyakin... 38
BIOINFORMATICS ANALYSIS OF DOMESTIC PIG GENOMES - BREED SPECIFIC
SNPS FOR THE YORKSHIRE BREED

E. Snytkov, V. Kipen, M. Mikhailova, O. Belyak, E. Romanishko.............................. 41

DEVELOPMENT OF LEGISLATIVE REGULATION OF ZOOENGINEERING
ALHIQEIOVICN. .o 43
THE EFFECT OF SUBCLINICAL KETOSIS ON BLOOD HEMATOLOGICAL
INDICATORS

G STy BV ...t 45



Bcepoccutickas wixkona-xongepenyus
«Knemounsle u cenommvie mexnonozuu 013 co6EPUICHCMEOBAHUA CE1bCKOXO3AUCI GEHHBIX HCUBOMHBIX)

YK 636.13.082.2: 575

OCOBEHHOCTHY MOJIMMOP®U3MA D-TIETJIA mTJTHK MECTHBIX
IOPO/I JIOIIAJIEW POCCUN

H. B. baoxuna, JI. A. XpaopoBa

ABTopbI: boxuna H. B., kanz. c.-X. HayK, CTapiinii HAyYHBIH COTPYAHHUK JIa0OpaTOPHH
renetuku; Nbloh16@yandex.ru; ORCID ID https;//orcid.org/0000-0001-7406-6385; Xpa6posa JI.
A. 1OK. c.-X. HayK, npodeccop, riaBHbId Hay4uHbId coTpyanuk; |.kKhrabrova@yandex.ru; ORCID
ID https;//orcid.org/0000-0003-2590-8472; ®I'bHY «BHUMU xoneBozactBa»; Poccus, 391105,
Ps3anckas o6iacTh, PeiOHOBCKUI paiioH, 1. JIMBOBO.

Mt/IHK wucnonb3yercss Ui M3Y4E€HHUS HBOJIOLMOHHBIX IIPOLIECCOB M  OLEHKHU
¢GwioreHeTHYeCKMX  CBA3eH MeXay BUAaMH U nopojaMu. JlaHHBIE O  CTPOEHUU
MUTOXOHJIPHAJIbHOTO I'€HOMa BCE LIMPE MPUMEHSIOTCS I XapaKTEPUCTUKH BHYTPUIIOPOIHOMN
W3MEHYMBOCTH U MAaTPHWIIMHEHHOM CTPYKTYpHI mopo1 stomazei [1]. Llenpro Hammx uccieqoBanui
ABIIsI0Ch n3yueHue BapuadbensHocty MTHK y nomaneit 4 ceBepHBIX JIECHBIX IOPOJ U aHAJIN3 UX
¢mroreHeTnyeckux cBszeld. MarepuaaoM JUIS HCCIENOBAaHUI TOCITYXKWIH TPOOBl BoOioc 53
JolaAed MECTHBIX MOpOJI, BKIItoUas 22 BATCKHUX, 16 mpuoOckux, 5 Me3eHCkuX U 10 SIKyTCKHX.
Anamu3 nocnenosarenbHocTd D-metimm mMTIHK ¢ 15471- 1600 m.H. mpoBoawid C y4eToM
pedepencaoro renoma X79547 [2] u 6a3bl manHbix GenBank o rammorumax 20 SIKYTCKHX
(DQ32280-DQ328057), 18 wmesenckux (DQ327968-DQ327985) u 18 Barckux Jomajaei
(DQ328020- DQ328037). M5t pUIOreHSTHIESCKOTO aHAIN3a CBSI3H TIOPOJT KCIIOIb30BAIN MOJIENb
MakcumaibHoro npasaononaoous (MCL) B couerannu ¢ Oyrerpen ananmmuzom (60%). [TomyaenHbie
JTaHHBIe 00pabaThIBaIIN C CTIOIB30BaHNEM porpaMMbl MEGAT. Y nomaielt MEeCTHBIX CEBEPHBIX
nopon Owvuto BbIsIBIEHO 106 rammotunoB MTJAHK, oTtHOcsmuxcs k 16 w3 18 u3BecTHBIX
rariorpymi U JOMOJIHUTENbHO 3 HOBbIX ramiorpynmsl X, Y u Z. Ilpu aTom Bo Bcex mopojax
Jgonrazgeil Oblla OTMEueHa BBICOKAas WHIUBHyalbHas BapuabenbHOCTh ramiaorunos MtIHK.
BapuanTsl ramtorpynn A u L BcTpedanuch y Jomaaeld BceX HUCCIeAyeMbIX MopoJ. MecTHble
HOpOJbl JIOWIAJel CEBEpHOro apeajia 3aMETHO paszIUyalIiCh MeXay coOoi 1o cBoei
MaTPUWIMHEMHOW CTPYKTYpe. YCTaHOBJICHBI CYIIECTBEHHBIC pa3IMuusg B MaTPUIMHEWHOU
CTPYKTYp€ CEBEpHBIX MECTHBIX TIOpPOJ JIOIIa[eH, MOATBEPKAAIOIINE YHUKAIBHOCTh HX
reHO(OH/IOB.

HccnenoBanust MpoBOAWIMCH TP Mo iepxkke Poccuiickoro Hayunoro ¢onna (mpoekt Ne.
19-7620058)

Jlureparypa:

1. Cothran E.G., Juras R., Macijauskiene V. Mitochondrial DNA D-loop sequence
variations among 5 maternal lines of the Zemaitukai horse breed. Genet. Mol. Biol. (2005); 28(4):
677-681.

2. Xu, X., Arnason U. The complete mitochondrial DNA sequence of the horse, Equus
caballus: extensive heteroplasmy of control region. Gene. (1994); 148(2):357-362.
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FEATURES OF mtDNA D-LOOP POLYMORPHISM OF LOCAL
HORSE BREEDS IN RUSSIA

N. Blohina, L. Khrabrova

Authors: Blohina N., Candidate of Agricultural Sciences, Senior Researcher at the
Genetics Laboratory; nblohl6@yandex.ru ; ORCID ID https;//orcid.org/0000-0001-7406-6385;
Khrabrova L., Doctor of Agricultural Sciences, Professor, Chief Researcher;
|.khrabrova@yandex.ru ; ORCID ID https;//orcid.org/0000-0003-2590-8472; Research Institute
of Horse Breeding; Russia, 391105 Ryazan region, Rybnoe district, p. Divovo.

MtDNA is used to study evolutionary processes and assess phylogenetic relationships
between species and breeds. Data on the structure of the mitochondrial genome are increasingly
being used to characterize intrabreed variability and matrilineal structure of horse breeds [1]. The
aim of our research was to study mtDNA variability in horses of 4 northern forest breeds and to
analyze their phylogenetic relationships. Hair samples of 53 horses of local breeds, including 22
Vyatskaya horses, 16 Priobskaya horses, 5 Mezenskaya horses and 10 Yakutskaya horses, served
as the material for research. The sequence analysis of the mtDNA D-loop from 15471-1600 bp
was carried out taking into account the reference genome X79547 [2] and the GenBank database
on haplotypes of 20 Yakut (DQ32280-DQ328057), 18 Mezen (DQ327968-DQ327985) and 18
Vyatka horses (DQ328020- DQ328037). The maximum likelihood model (MCL) in combination
with bootstrap analysis (60%) was used for the phylogenetic analysis of the breed relationship.
The obtained data were processed using the MEGA 7 program.106 mtDNA haplotypes belonging
to 16 out of 18 known haplogroups and additionally 3 new haplogroups X, Y and Z were identified
in horses of local northern breeds. At the same time, high individual variability of mtDNA
haplotypes was noted in all horse breeds. Variants of haplogroups A and L were found in horses
of all the studied breeds. The local horse breeds of the northern area differed markedly in their
matrilineal structure. Significant differences in the matrilineal structure of the northern local horse
breeds have been established, confirming the uniqueness of their gene pools.

The research was carried out with the support of the Russian Science Foundation (project
No. 19-7620058).

References:

1. Cothran E.G., Juras R., Macijauskiene V. Mitochondrial DNA D-loop sequence
variations among 5 maternal lines of the Zemaitukai horse breed. Genet. Mol. Biol. (2005); 28(4):
677-681.

2. Xu, X., Arnason U. The complete mitochondrial DNA sequence of the horse, Equus
caballus: extensive heteroplasmy of control region. Gene. (1994); 148(2):357-362.
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PEJJKUE MYTAIIMU KYP B «TEHETHYECKOM KOJUIEKIIUU PEJIKUX U
NCUE3SAIOIIUX TOPO/ KYP» BHUUI'PXK

A. b. Baxpamees
ABTOp:

BaxpameeB A. b., crapmuii Hay4yHbId COTPYIHHMK OTJE€Jda TCHETHUKH, pPa3BEACHUSA U
COXpaHEHUsI TeHETUYECKUX PECYPCOB C.-X. MTHll, Becepoccuiickuii HayqHO-UCCIIeI0BATEIbCKUN
WHCTUTYT F€HETUKU U Pa3BEICHUS CEIbCKOXO03SHCTBEHHBIX KUBOTHBIX — (unnan degepanbHOro
rOCy/IapCTBEHHOr0 OIO/HKETHOTO HaydHOro yupexjaeHus «DenepaibHbld HCCIIEI0BATEIbCKUN
ueHtp >kuBoTHOBOACcTBa — BHWXK umenn akamemuka JI. K. DOpncra», 196601, r. CaHkTt-
[MetepOypr, r. [Tymkux, MockoBckoe miocce, 1. 55a, ab_poultry@mail.ru.

C 2003 roga B bBPK BHUUI'PX nosiBunucs Kypsl [1ymkuHCKOM IOPOJIbI C OTCYTCTBUEM
OJTHOTO WJIM HECKOJIBKMX MaXOBBIX MepheB. [lepBoHaUaNbHO MPEInoIaraioch, 4YTo 3TO CIEACTBUE
JCHCTBUS PELIECCUBHOIO ayies «BbimepOnennsie — ragged wing». Omgnako B 2006 roay u3
MOTOMCTBA TaKUX Kyp OBUIM IOJIy4EHBI OCOOM C TIOJHOCTHEO OTCYTCTBYIOIIMMH MaXOBBIMHU
nepbsMU. AHaJIM3 TIOTOMCTBA MOKa3ajl, YTO B OTIUYHE OT «BBIMIEPOICHHBIX» ocodou F1 nmenn
Pa3IMYHYI0 SKCIPECCUBHOCTh NMPU3HAKA OT HEXBAaTKU 1-2 MaXOBBIX IEPHEB JIO IMOJHOTO HX
oTcyTcTBUs. Takke 3HAUUTENBLHO KOJEOJETCS TIEHETPAHTHOCTh. Y TEPBBIX MOKOJICHUMN
MIEHETPAHTHOCTh Mpu3HaKa Obuta 25% [1]. B HacTosmiee BpeMs oHa npesbimaet 80%.

OTMeueHbl MyTalllK CO CBEPXBBICOKOM 3KCIpecCUel MpU3HaKoB [2].

B motomctee TNomomeitnbix kyp «Naked neck» mosiBHiCS mOYTH TOJBIA HBIMIIEHOK C
OTIEPEHUEM JIUIIIb Ha KPBUIbSIX U TOJICHSIX.

B motomctBe msatumanbix Kyp «Polydactyli» BbisiBIEH IBITUIEHOK C pacIieruieHHeM He
TOJIBKO 3aJTHETO Malblla, a Bcel HOTW HauMHas ¢ THOMOTAap3albHOTO CyCTaBa.

Pa6ora Beimonigena no teme ['3 HUP Ne 121052600357-8
Jlureparypa:

[1] BaxpameeB A. b., IOpuenko O. II. (2010) OtcyrcTBHE MaxOBBIX MEPhEB Kyp Kak
IKCIPECCUBHOCT, ~ MyTauuu  ragged  wing, IloBeillieHWe  MPOMYKTUBHBIX  Ka4yecTB
CEJIbCKOXO03SHCTBEHHBIX KUBOTHBIX. COOPHUK MEXBY30BCKMX HayuHbIX TpyaoB C-116 'AY, C-
I16, 2010, 24-29.

[2] Baxpamees A. b., MakapoBa A. B. DkcrepbepHas orieHka Kyp, (DJIeKTPOHHBIH pecypc)
— Hy6posutsl, U3n-so ®I'BHY ®UILL BUXK um. ak. JI.K. Opucra, 2021, 227c.
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RARE MUTATIONS OF CHICKENS IN THE "GENETIC COLLECTION OF
RARE AND ENDANGERED BREEDS OF CHICKENS" RRIFAGB

A. Vakhrameev
Author:

Vakhrameev A., senior researcher of Department of Russian Research Institute of Farm
Animal Genetics and Breeding — Branch of the L.K. Ernst Federal Research Center for Animal
Husbandry, 196601, St. Petersburg, Pushkin, Moscow highway, 55-a. ab_poultry@mail.ru.

Since 2003, chickens of the Pushkin breed with the absence of one or more flight feathers
have appeared in the RRIFAGB. Initially, it was assumed that this is a consequence of the recessive
allele "ragged wing". However, in 2006, individuals with completely missing flight feathers were
obtained from the offspring of such chickens. The analysis of the offspring showed that, unlike the
"ragged wing" F1 individuals had different expressiveness of the trait from a lack of 1-2 flight
feathers to their complete absence. Penetrance also fluctuates significantly. In the first generations
, the penetrance of the trait was 25% [1]. Currently it exceeds 80%.

Mutations with ultrahigh expression of signs were noted [2].

In the offspring of Naked neck chickens, an almost naked chicken appeared with plumage
only on the wings and shins.

In the offspring of five-toed "Polydactyli" chickens, a chicken with splitting of not only the
hind toe, but the entire leg, starting from the tibiotarsal joint, was identified.

The work was carried out on the topic of the State Task of Research No. 121052600357-8.
References:

[1] Vahrameev A. B., Yurchenko O. P. (2010) Otsutstvie mahovyh per'ev kur kak
ekspressivnost' mutacii ragged wing, Povyshenie produktivnyh kachestv sel'skohozyajstvennyh
zhivotnyh. Sbornik mezhvuzovskih nauchnyh trudov S-Pb GAU, S-Pb, 2010, 24-29.

[2] Vahrameev A.B., Makarova A.V. Ekster'ernaya ocenka kur, (Elektronnyj resurs) —
Dubrovicy, 1zd-vo FGBNU FIC VIZH im. ak. L.K. Ernsta, 2021, 227s.
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JTUArHOCTHKHU, aHaTOMUU U (Gu3Hoioruu [ocyaapcTBEHHOro 00pa30BaTEIBLHOTO YUPEKICHUS
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yHUBepcuTeT», T. benropona, Poccuiickas ®enepanus, 308015, r. benropoa, yu. [loGensi, 85;
tkachev_av@bsaa.edu.ru.

HeJ’IL HalllUX HCCJEeAOBaHUM - YCTaAaHOBUTDH 3(1)(1)CKTI/IBHOCTB HCIIOJIb30BAHUS CBHHEH
CKOpOCHGJ’IOﬁ MSICHOM IOpOJALI B ITPpOIECCC CCIICKIIMU CBUHOMATOK MOJITAaBCKOM MSICHOM IIOpPOALI.

DKCnepuMeHTalbHasl 4YacTh HMCCICIOBAaHUK OblIa IPOBEACHA HA YHUCTOIMOPOIHOM
MOT0JIOBbE CBUHEW MOJITAaBCKOW MSCHOU MOPOJIbI, coaepxkamuxcs B yenousaix OO0 «lInem3aBon
«benoBonckuit»y, Jlyranckoir obmactu Ykpaunbl. C IENbI0 TOBBIIIEHUS aJaNTallMOHHBIX
BO3MOXHOCTEMN )KUBOTHBIX MMOJITABCKOM MSICHOM MOPOJIbI K MPUPOIHO-KIMMATHYECKUM YCIOBUAM
Honbacca (mpupoHO-KIMMATHYECKas 30HA - CTE€Mb) M KPEMOCTU KOHCTUTYIIUU I CO3JaHUS
HOBBIX JIMHUM W CEMEUCTB B XO35AHUCTBE OBLJIO TPUMEHEHO BBOJIHOE CKpEIIMBAHHUE C
HCIIOJIb30BAHUEM CTEITHOI'O TUIIA CKOPOCIIEION MSCHOM TTOPOJIBI.

Hcnonp30BaHne BBOAHOIO CKPEIIMBAHUS CBUHEW IIOJITABCKOW MSCHOW IOPOABI CO
CKOPOCHEJIION MSICHOM TOPOJOW, Yy JKMBOTHBIX-IOTOMKOB HOBBIX CEMEICTB IPUBENO K
JIOCTOBEPHOMY IOBBIIIEHHUIO OMOJOTMYECKMX BO3MOXKHOCTEH JKM3HEAEATEIbHOCTH B JaHHBIX
MPUPOAHO-KIIUMATHUYCCKUX M TCXHOJIOTMYCCKUX YCIOBHAX. ((HpI/IJ'II/ITI/IC KpOBH» IMPUBOJUIO K
YBEJIMUEHUIO KOJIMYECTBA TeMOITI0O0MHA, JIEUKOLUTOB, HEUTPOPUIOB U HEKOTOPOMY CHHYKEHUIO
MOHOILIMTOB M JUM(OIMTOB B KpPOBU CBUHOMATOK. [Ipm 3TOM HabOII0an0Ch JOCTOBEPHOE
YBCIUUYCHUC SPpUTPOUUTAPHBIX MHACKCOB, COOTHOIICHUA q)aFOIII/ITI/IpyIOHII/IX KJIETOK, YTO MOXKET
SABJIITHCA IIOKaszaTeJIeM IIOBBIIIICHUA alalITUBHOCTU KHNBOTHBIX. HpI/I HUCCJIICJOBAaHUHU
OMOXMMHUYECKUX TOKa3aTeNnel KpoBH OBLJIO yCTAHOBJIEHO, YTO JaHHAs Tpylma MokazaTeneil y
YKUBOTHBIX C KPOBBIO CKOPOCIIENION MACHOM MTOPOABI OTJINYAJIACh OJHOPOIHOCTHIO U HAMMEHbILIEN
WU3MEHUYUBOCTHIO.

Hcnonbs3oBaHre CKOPOCIHENON MSCHOM MOPOJIbI, B KAUE€CTBE YJY4ILIAIOIIEH, MO3BOISIET
MOBBINIATh QJTANTHBHBIE OCOOCHHOCTH TIOJTABCKOW MSICHOW TIOPOJBI, YTO TPOSBIIETCS B
VIYYIICHUH TPOAYKTHUBHBIX KadecTB. VIccienoBaHWsIMU YCTaHOBIIEHO, YTO CBHHOMATKH C
MPUWIMTHEM KPOBH CKOPOCHEIONW MSCHOW MOPOIbI HE OTJIMYASCh IO MHOTOILUIONHIO, IO Macce
rHesza B 45 nHeW JOCTOBEPHO MPEBOCXOANIN CBUHOMATOK «UYHCTBIX» ceMeicTB Ha 13,89 Kr wnm
10,68%. [Ipu 5TOM y CBHHOMAaTOK HOBBIX CEMEHCTB OTMEUeHA HauMEHbIIasi BapruadeIbHOCTh 10
MOKAa3aTeNI0 KOJIMYECTBA MOPOCAT MpU OTbEME M BO3PACTY IMEPBOrO OMOPOCA, MPH BBICOKOU
BaprabeIbHOCTH TTOKA3aTENsI MHOTOTUTOHS.
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The goal of our research is to define the efficiency of using Early-Maturing Meat Breed
pigs in the process of selection of Poltava Meat Breed sows.

The experimental part of our research was conducted on the purebred population of Poltava
Meat Breed pigs, kept at the Belovodsky stud farm of Lugansk region, Ukraine. In order to increase
the adaptation capacity of Poltava Meat Breed animals to the natural and climatic conditions of
Donbass (natural and climatic zone of the region is steppe), and to improve the constitution
robustness of the animals for the creation of new lines and families, the farm has made use of the
introductory crossing with the steppe type of Early-Maturing Meat Breed.

The introductory crossing of Poltava Meat Breed pigs with the Early-Maturing Meat Breed
led to a significant increase in the biological capabilities of life in these climatic and technological
conditions in animal descendants of the new families. The admixture of new blood led to an
increase in the numbers of hemoglobin, leukocytes and neutrophils, and a certain decrease in the
numbers of monocytes and lymphocytes in the blood of breeding sows. At the same time, a certain
increase in erythrocytic indices and phagocytal cells ratio was also detected, which can be a marker
of the animals’ increasing adaptability. During the research of biochemical indices of the blood it
was found that this group of indices in the animals with the blood share of Early-Maturing Meat
Breed was distinguished by uniformity and the least variability.

The use of the Early-Maturing Meat Breed as the upgrading one allows to increase the
adaptation capabilities of Poltava Meat Breed, which is manifested in the improvement of
productive qualities. The research shows that the breeding sows with the blood share of Early-
Maturing Meat Breed, not differing in the percentage of multiple pregnancies, significantly
exceeded the sows of purebred families by 13.89 kg or 10.68% in litter weight at 45 days. At the
same time, the sows of new families showed the least variability in terms of the number of piglets
at weaning and the age of the first farrowing, with a high variability in the multiple pregnancy rate.
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ABTopbl. Jleancenko B. 0., n1.6.H., Kysemmna T. W., mpodeccop, 3aBemyroriuii
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[Iporennknnaza C B OCHOBHOM aKTHMBHA Ha CTaJMH aKPOCOMHOH pEakKlWH, BO BpEMs
KanalyTaluy ee akTHBHOCTh OTMEYAETCsl TOJIbKO Ha HaYaJbHOW CTaJMH 3TOTO MpOIlecca, 3aTeM
nporennknHaza C moxaBepraercs aerpamanuu u nedochopunuposanuio [1]. Ilemsio paboTs
SABUJIOCh HM3yueHUE BIUSHUS WHTHOuUTOpa mporemHkuHazbl C (coenunenus Ro 31-8220) na
AKPOCOMHYIO PEaKIMI0 B KPHOKOHCEPBUPOBAHHBIX criepMaTo3ouiax ObIkoB. Mcnons3oBanue npu
UHKYOAI[MH 3aMOPOXKEHO/OTTASHHBIX CIIEPMATO30UI0B OBIKOB H300yTHIMeTHIKCaHTHHA (IBMX)
MOKa3aJo, 4To B pa3audHbix KoHneHTpanusx (100, 50, 10 u 1 MkM) 3TO coeuHEeHHE OKa3bIBACT
HEOJHO3HAYHBIN AP PEeKT Ha aKpOCOMHYIO peakuuto. [Ipu Beicoknx koHnenTpanusx IBMX (100 u
50 MkM) oTMeualn yBeTM4YeHHE KOJIMYECTBA KAaallMTHPOBAHHBIX CIIEPMATO30M/I0B M CHUKCHUE
YHUCIIa aKpOCOMa-PEaKTUBHBIX KIIETOK, TOT/1a Kak Hu3kue koHeHTpauuu IBMX (10 u 1 MxM) e
U3MEHSUIM COOTHOIIGHWE YHCIIa KamallUTHPOBAaHHBIX M aKpOCOMAa-pPEaKTHBHBIX KIETOK. B
npUcyTCcTBUM MHrHOuTOpa nporenHkuHaszbl C (10 Hr/mn coemunenus Ro 31-8220) ormeuanu
CHIDKEHHE  KOJMYECTBA  aKpOCOMa-peakTHBHBIX W YBEJIMYEHHE  KalallUTUPOBAHHBIX
CIepMaTo30MJI0B  Mocjae 00pabOTKM MNpPOJIAKTUHOM (B KOHTpoje ©0e3 HHruburopa
IpOTUBONONIOXKHBIN 3P dexT). B To ke Bpemsa IBMX B konnenrpauuu 100 MkM B npucyTcTBUU
Ro 31-8220 ctumynupoBan yBeNIWYEHHE KOJMYECTBA AaKPOCOMA-PEAKTUBHBIX M YMEHBIIICHUE
KamaluTUPOBAHHBIX criepMato3ousoB. Ha BoszneiictBue IBMX B koHmentpanuu 10 mxM
uHTUOUTOp  mpoTemHknHa3bl C  He  OKaspBaym  BiAMsiHME.  TakuM  oOpasoM, B
KPUOKOHCEPBHUPOBAHHBIX  CIEPMATO30UJIaX  OBIKOB IBMX u IIPJI  oxa3pBarOT
pasHoHamnpaBiieHHbIH 3hdekT  Ha akpocomHyro peakiuto/ IlporennkumHaza C BOBiI€UEHa B
peanu3anuio 3(p(HEeKToB ITUX COSAUHEHUH.

Jlureparypa:

[1] Ickowicz D, Finkelstein M, Breitbart H. (2012) Mechanism of sperm capacitation and
the acrosome reaction: role of protein kinases, Asian J. Androl., 14(6), 816-821.

PaGorta BeImonHeHa mnpu (¢GuUHAHCOBON mojaepkke MunoOpazoBanusi (I'oczamanue
NeAAAA-A18-118021590132-9).
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Protein kinase C is mainly active at the stage of the acrosomal reaction; during capacitation,
the activity of this enzyme is noted only at the initial stage of this process; then, protein kinase C
undergoes degradation and dephosphorylation [1]. The aim of the work was to study the effect of
the protein kinase C inhibitor (compound Ro 31-8220) on the acrosomal reaction in cryopreserved
bovine spermatozoa. The use of isobutylmethylxanthine (IBMX) at the incubation of
frozen/thawed bovine spermatozoa showed that at different concentrations (100, 50, 10, and 1 pM)
this compound has a different effect on the acrosomal reaction. At high concentrations of IBMX
(100 and 50 uM), an increase in the number of capacitated spermatozoa and a decrease in the
number of acrosome-reactive cells were noted, while low concentrations of IBMX (10 and 1 pM)
did not change the ratio of the number of capacitated and acrosome-reactive cells. In the presence
of the protein kinase C inhibitor (10 ng/ml compound Ro 31-8220), a decrease in the number of
acrosome-reactive and an increase in capacitated spermatozoa was noted after treatment with
prolactin (in the control without an inhibitor we have registrated the opposite effect). While IBMX
at a concentration of 100 uM in the presence of Ro 31-8220 stimulated an increase in the number
of acrosome-reactive and a decrease in capacitated spermatozoa. The protein kinase C inhibitor
had no influence on the effects of 10 uM IBMX. Thus, in cryopreserved bovine spermatozoa,
IBMX and PRL have a multidirectional effect on the acrosomal reaction. Protein kinase C is
involved in the realization of the effects of these compounds.

This work was supported by the Ministry of Science and Higher Education of the Russian
Federation (grant number No. 121052600350-9).

References

[1] Ickowicz D, Finkelstein M, Breitbart H. (2012) Mechanism of sperm capacitation and
the acrosome reaction: role of protein kinases, Asian J. Androl., 14(6), 816-821.
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Opucra”, C-Iletepoypr, Poccus, MockoBckoe mocce.

[ToBbiieHne aKTUBHOCTH (OCHOPHUIMPOBAHUS BHYTPUKIECTOYHBIX OEIKOB NMPHUBOJUT K
POCTY OILTOJOTBOPSIONIEH CIIOCOOHOCTH CIEPMaTO30MI0B. [leficTBre M300yTUIIMETHUIIKCAHTUHA
(IBMX) nHa perynsmmto peakiuu pochopriimpoBanusi OEIKOB B KJIETKaX CBSI3aHO C aKTHUBaIHEH
nporenHkuHassl A [1]. B To ’xe BpeMs NpOJakTHUH B CHEPMATO30HMAaX OBIKOB aKTHBUPYET
depment nporennkuHazy C [2]. Llens pabotsl — uzyuyenue neiictsus IBMX u nponaktuna Ha
(GYHKIIMOHAJIBLHOE COCTOSTHUE KPUOKOHCEPBUPOBAHHBIX CIIEPMATO30UI0B OBIKOB. Mcronp30BaHme
JUTsl MHKYOAIni KpHOKOHCEPBUPOBAHHBIX criepMaro30u10B 0b1koB IBMX (1-100 MxM) mm TTPJT
(1-100 Hr/mim) mokasajgo, 4YTO Bce NpUMEHseMble KoHIeHTpauud |IBMX He wusmensiu
COOTHOIIEHUE YHCIIa KJIETOK C PA3IMYHBIM (PYHKIMOHAIBHBIM CTaTyCOM, TOTJa Kak J00aBlcHHE
[TPJI npuBOAWIIO K CHMKEHHUIO KalmalUTHPOBAHHBIX M YBEIWYEHUIO KOJIMYECTBA AKpPOCOMA-
PEaKTUBHBIX KJIETOK. B mpucyTcTBUM MHruOuTOpa NpoTeMHKHHa3bl A coeauHenus H-89 B
KoHIeHTpanuu 10 MKM oTMeualn CHHKEHHE KalalluTHPOBAHHBIX W YBEIMYCHHE aKpOCOMa-
PEAaKTHUBHBIX KJIETOK rocie obpaborku IBMX, B TO xe Bpemst HHIMOUTOp mpoTeuHkuHasbl C
coeauHenue RO 31-8220 He oka3bIBao BIMSHUE Ha 3TOT Inpolecc. Mcnonab3oBaHue HHIHOUTOpa
nporeuHkrHazbl C B KoHHeHTpamuu 10 HI/MJI TOpPUBOAWIO K YBEIHYECHHUIO YHCIA
KalaluTUPOBAHHBIX W CHIKEHHIO aKpOCOMa-peakTUBHBIX KJIETOK mocie BosnaedctBus [IPJI,
coenuaenne H-89 ne Bnmsino Ha okasbiBaemoe [IPJI neiictBue Ha knetku. Takum oOpasom, B
KPHOKOHCEPBUPOBAHHBIX cliepMaTo3onjax ObIkoB BO Bpems Kamauurtauuu |IBMX u TIPJI
OKa3bIBAIOT PA3INYHOE BIMSHUE HA (YHKIIMOHAIHLHOE COCTOSTHUE KIIETOK M MIPOTEMHKUHA3BI A 1
C y4acTBYIOT B peryJssiiuy 3TOT0 Mpoliecca.

Pabora BemosmHeHa mnpu ¢duHaHCOBOM moaaepxkke MunoOpasoBanus (['oczamanue
NeAAAA-A18-118021590132-9).

Jlureparypa:

1. Itzhakov D., Nitzan Y., Breitbart H. (2019) Protein kinase A inhibition induces EPAC-
dependent acrosomal exocytosis in human sperm, Asian. J. Androl., 21(4), 337-344.

2. bouineBa E. H., lenucenko B. 0., Ky3pmuna T. U. (2015) Ouenka moka3zarteneit
MOCTISKYISIIIHOHHOTO CO3pEBaHUs criepMaTo3ou10B BOS Taurus XJiopTeTpauKIMHOBBIM TECTOM,
Onrorenes, 46(6), 409-415.
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An increase in the activity of intracellular proteins phosphorylation leads to an increase in
the fertilizing ability of spermatozoa. The effect of isobutylmethylxanthine (IBMX) on the
regulation of protein phosphorylation in cells is associated with the activation of protein kinase A
[1]. At the same time, prolactin in bovine spermatozoa activates the enzyme protein kinase C [2].
The aim of the work is to study the effect of IBMX and prolactin on the functional state of
cryopreserved bull spermatozoa. The use of IBMX (1-100 uM) or PRL (1-100 ng/ml) for
incubation of cryopreserved bovine spermatozoa showed that all used of IBMX concentrations did
not change the ratio of the number of cells with different functional status, while the addition of
PRL led to a decrease in capacitated and an increase in number of acrosome-reactive cells. In the
presence of the protein kinase A inhibitor (10 uM of compound H-89) a decrease in capacitated
and an increase in acrosome-reactive cells was noted after treatment with IBMX, while the protein
kinase C inhibitor (compound Ro 31-8220) had no effect on this process. The use of 10 ng/ml
protein kinase C inhibitor led to an increase in the number of capacitated and a decrease in
acrosome-reactive cells after impact of PRL, compound H-89 did not influence on the effect,
caused by PRL on cells. Thus, in cryopreserved bovine spermatozoa during capacitation, IBMX
and PRL have different effects on the functional state of cells, and protein kinases A and C are
involved in the regulation of this process.

This work was supported by the Ministry of Science and Higher Education of the Russian
Federation (grant number No. 121052600350-9).
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AOGepauH aHTyccKas opojia OfHa U3 BEAYIIUX IMOPOJ B CTPYKTYPE IMOTOJIOBBS MSICHOTO
KPYITHOTO pOraToro ckora pa3BoauMbiX B Poccuiickoit denepanuu. B nepeyeHs MOneKyaspHO-
TeHETUYECKUX HCCIEOBAaHUN CKOTa MSCHOTO HAIpaBJICHUS, IOMHMO TpPYII MapKEPOB
OPOAYKTUBHBIX U IJIEMEHHBIX KadeCTB J>KMBOTHBIX, BKJIIOYAIOT TEHBI-MApKEPBI MPU3HAKOB,
KOTOPBIE aCCOIMUPYIOTCS C TOKA3aTEISIMA KadyecTBa Msica. DTO MO3BOJISIET OTOMPATh HOCUTENEH
JKEJIATeNbHBIX aJUleNiel M TPOTHO3HPOBATh BBIPAKEHHOCTh KAYECTBEHHBIX IapaMeTPOB
MBbIIEeYHON TKaH! [ 1]. HeXHOCTB SIBJISIETCS OJTHUM M3 CAMBIX BaXKHBIX TOTPEOUTEITHLCKUX KAUeCTB
msca. beuto mokasano, uto Tpu mytanuu B rene CAST (CAST_282, CAST_2870, CAST_2959)
accoIMupyroTcsi ¢ Oosee HExXHBIM MsicoMm [2,3]. Llenpto mccnenoBaHusi SBUJIOCH H3y4YEHUE
MPOJAYKTUBHBIX KadecTB TENOUYeK a0epIuWH aHTYCCKOM MOpOJbl pa3HBIX TEHOTHUIIOB IO TEHY
kanbrnactatuaa (CAST_282, CAST_2870, CAST_2959). Pabora mpoBOAMIACH HAa PEMOHTHBIX
tenoukax (N=67) B AO «All® «Hama Xutauma» CMonenckoi obrmactu. ['eHoTUIMpoBaHuE
OCYHIECTBIISIOCh B TeHoMHOM IieHTpe OO0 «Muparopr-I'enetuka» (r. JlomomenoBo
MockoBckoil o0nactu) ¢ ucnonb3oBanueM JIHK-uuna. YcranosieHno, 4to noiuMopdusm resa
kanbmactatuaa (CAST_282, CAST_2870 u CAST_2959) B kaxxagom SNP mpesicraBieH AByMs
amensimu C, G; G, Au A, G u cootBerctBerHo TpeMms renotunamu — CC, CG, GG; GG, GA, AA
B CAST_282, CAST 2870, u mByms — AA u AG, B CAST_2959. IIpomeHT >XHBOTHBIX C
romo3urotHbiMu TeHoturamu — CC B CAST 282 cocrasun 31,3%, GG B CAST_2870 — 43,3%,
AA B CAST_2959 - 85,1%, KOTOphIe, COIJIACHO JIUTEPATYPHBIM JAaHHBIM, SIBIISIOTCS
JKenaTesIbHbIMUA. AHAJIU3 TOKa3aTells )KUBOU Macchl B 6, 8, 12, 15, 18 mecsiieB HocuTenei pazHbix
TE€HOTHUIIOB BBISIBUJI, UTO T€TePO3UTOTHBIE reHOTUTBI BO BceX SNP CAST umenu mpeumymiecTBo.
OpnHako 3HAUYMMOE TPEBOCXOJACTBO BO BCE HCCIENOBAaHHBIC MEPHUOABI OBLIO 33 TEIOYKAMU
CAST_282 CG, xotopsle umenu mpeBocxoAcTBo Haj cBepctHuiiaMu CAST_282 GG n CAST_2870
AA Ha 7,4-19,5 kr unu 5,3-5,2%. Jlns npHKU3HEHHOTO M3YYEHHUs KauecTBa MBIIIEYHON TKaHU
Tenouek Oyzaet nmposenaeHo Y3U uccnenoBanue, KOTOPOE MO3BOJUT BBISIBUTH BO3MOYKHYIO CBSI3b C
SHEPTUeH pocTa, KOTOpas OTMeuajach B psjae uccienoBanuit [4, 5]. IlomydueHHbIE naHHBIC

MO3BOJIAIOT 3aKIFOUUTh, YTO OOIBIIEH KHBOM Maccoil B 6-18 mecsmeB oOnagamu TeIOYKH
Hocurenn CG CAST_282, GA CAST_2870 u AG CAST_2959 renoTuros.
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The Aberdeen Angus breed is one of the leading breeds in the structure of the beef cattle
population bred in the Russian Federation. The list of molecular genetic studies of beef cattle, in
addition to groups of markers of productive and breeding qualities of animals, includes trait marker
genes that are associated with meat quality indicators. This allows selecting carriers of desirable
alleles and predicting the severity of qualitative parameters of muscle tissue [1]. Tenderness is one
of the most important consumer qualities of meat. Three mutations in the CAST gene (CAST_282,
CAST_2870, CAST_2959) have been shown to be associated with more tender meat [2, 3]. The
aim of the study was to study the productive qualities of Aberdeen Angus heifers of different
genotypes for the calpastatin gene (CAST_282, CAST_2870, CAST_2959).
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The work was carried out on replacement heifers (n=67) in JSC "APF "Nasha Zhitnitsa" of
the Smolensk region. Genotyping was carried out at the genomic center of Miratorg-Genetika LLC
(Domodedovo, Moscow Region) using a DNA chip. It was found that the polymorphism of the
calpastatin gene (CAST_282, CAST_2870 and CAST_2959) in each SNP is represented by two
alleles C, G; G, A and A, G and, respectively, three genotypes -CC, CG, GG; GG, GA, AA
CAST_282, CAST_2870, and two - AA and AG in CAST_2959.

The percentage of animals with homozygous genotypes - CC in CAST_282 was 31.3%,
GG in CAST_2870 - 43.3%, AA in CAST_2959 - 85.1%, which according to the literature are
desirable. Analysis of the live weight index at 6, 8, 12, 15, 18 months of carriers of different
genotypes revealed that heterozygous genotypes in all SNPs CAST had an advantage. However, a
significant superiority in all the studied periods was for heifers. CAST_282 CG, which had
superiority over their peers CAST_282 GG and CAST_2870 AA by 7.4-19.5 kg or 5.3-5.2%. For
lifelong study of the quality of heifer muscle tissue, an ultrasound study will be carried out, which
will reveal a possible relationship with growth energy, which has been noted in a number of studies
[4, 5]. The data obtained allow us to conclude that carrier heifers had a greater live weight at 6-18
months of age. CG CAST 282, GA CAST_2870 and AG CAST_2959 genotypes.
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B o0nactu HOpMaTHBHO-IIPABOBOIO PETyIUPOBaHUS CENbCKOro Xo3daicTBa Poccus
BHeIpseT onbIT EBpormeiickoro corws3a u cienyerT pekoMmeHpanusMm [IpogoBoiIbCTBEHHONW U
cenbckoxo3sicTBeHHOM opranmzanuu OOH, 4roObl BBOAWUTH MOMOOHBIE OTpaHUYEHUS U
tpeboBanus (O3 Ne296 ot 2 urons 2021 r.). IlepBoim HanpaBienunem HUP u mpoekTHbIX paboT
JIOJDKHA CTATh peaju3alys MEHEDKMEHTA MOIPA3IeIeHUs] CKOTa IO TUITY MPOJYKTUBHOCTH, T. K.
OMHCCHS CBSI3aHA C TEXHOJIOTUSMH CONEPKAHMSI U KOPMIICHU S, )KU3HEHHBIM ITHKJIOM KUBOTHBIX U
peanr3anreil TeHeTUYECKOro NOTEHIMala, ONPeIeIEHHOr0 METOJJOM T€HOMHOM OIleHKH. BTopoe
HaIpaBJIEHUE HCCIENOBaHUN — pa3paboTKa KOMIUIEKCA YCIYr CEpBHCHBIX KOMIAHHWH IO
yAYYIIEHUIO KadecTBa 3aroTOBJCHUS KOPMOB, HM3MEHEHHIO Oa3HCHBIX MEepeyHed pacTeHM,
METO0JIOTUI 3arOTOBKH KOMOMKOPMOB, MUKPOOHOJIOTHYECKUX 3aKBACOK, (POPMUPOBAHMS OCHOB
U W3MEHEHHUs TEXHOJOTHi 3aroTOBKHM CHJIOCa W KOMOMKOPMOB. TpeThuM HampaBlieHHEM
UCCIICIOBAaHUM  JIOJDKHO CTaTh CO3JaHUE MPOAYKTOB OHOTEXHOJIOTMH, COCTOSIIMX U3
TMOQWIN3UPOBAHHOW  KYJIBTYPHl ~ MHKPOOPT@HH3MOB  MOJIOYHOKHCIBIX W IEJUTIOJI030-
IU3UpyoUmMX Oakrepuil, OaxkTepuodaroB, 3(QUPHBIX Maced, HUTPATOB B BHUJAE COJIOHIIA,
UCTIOIB30BaHUSl  CTPYKTYPUPOBAaHHBIX  HamoiHUTeNneil. B pesymbrate  mpUHATOTO
3aKOHOJIATENTLCTBA B HACTOAIIEE BPEMs TPOHMCXOIUT MEPECTPOKa CHCTEMBl YIpPAaBICHHUS B
arpoXOJITUHTAX M CO CTOPOHBI KPYITHBIX KOMMEPYECKUX KOMITaHUH.
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In the field of legal regulation of agriculture, Russia is implementing the experience of the
EU and following the recommendations of the UN Food and Agriculture Organization to introduce
such restrictions and requirements (FZ No. 296 of June 2, 2021). The first direction of research
and design work should be the implementation of the management of the livestock segregation by
type of productivity, since CO2 emissions are associated with keeping and nutrition technologies,
the life cycle of animals and the realization of the genetic potential determined by the genomic
assessment method. The second area of research will be the development of a set of services for
service companies to improve the quality of fodder preparation, change the basic lists of plants,
methodologies for the preparation of mixed stern, microbiological starters, the formation of
foundations and changes in the technologies for mopping silage and mixed feeds. The third area
of research should be the creation of biotechnology products consisting of a lyophilized culture of
microorganisms of lactic acid and cellulose-lysing bacteria, bacteriophages, vital oils, nitrates in
the form of a licking tablets, the use of structured fillers. As a result of the adopted legislation, the
management system, at agricultural companies and on the part of large commercial companies is
currently being restructured.
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Temuas necnas nuena (Apis mellifera mellifera), aGopurenHsiii oABHA MEIOHOCHOMN
myensl Uit Poccum, sBIseTCA INPENCTAaBUTENEM SBOJIIOUMOHHOM BetBM M. Bceneacrtsue
HEKOHTPOJIMPYEeMOW THOpHIM3alMM C MOJABUAaMU W3 dBoMouuoHHBIX BetBer C m O, Ha
Tepputopun Poccum TeMHas JiecHas Mmyenia COXPAaHWJIACh B BHJIE OTACIBHBIX IOMYIALUANA B
TPYAHOJOCTYIHBIX TEPPUTOPHUSAX WIH K€ B TEX PEruoHax, TJe IMYEOBOJbI MPEANOYUTAIOT
pPa3BOAMTH MECTHYIO Mueny. Llenb nanHoil paboThl — MOMCK COXPAHUBIIUXCS MOMYISIUNA TEMHON
JecHOM muensl Ha Tepputopun Poccun. C moMoOlIpI0 aHaIM3a MOIUMOpP(HU3Ma MEKTCHHOTO
aokyca COI-COIl mrtAHK wnamu ObuM mpoaHanu3upoBaHbl BblOOpkH u3  PecnyOnuk
bamkoproctan (N=1343 cemeil), Tatapcran (N=16) u ¥ amyptus (N=28), Ilepmckoro (N=92) u
Anratickoro Kpas (N=95), IlckoBckoit (N=20) u CsepmnoBckoii obnacteit (N=27) B o0miei
yuciaeHHoctu 1621 cemeit, otoOpanubsie B nepuoa ¢ 2019 mo 2022 ronel. Beigenenne JITHK
npoBouiu HabopoM peakTuBoB JJHK-DKCTPAH-2 (Cunton, Mocksa). Cmecs 1P Brutrouana
17 MKJT AUCTHIUTUPOBAHHON BOIBI, 2 MKJI MarHueBoro 0ydepa, 0,4 mxi ANTP (10 mxm), 0,6 MK
F- u R- mpaiimepa (2 OE) u 0,3 mxn Tag-nmonmumepassl.  Pexum TIHP: 5 mun 940C, 3atem 30
nukioB ¢ geHarypauuei 30 cex mpu 940C, orxurom 30 cex mpu S00C, anonranueit 60 cex npu
720C n xoHeuHOH moHranuet 7 MuH npu 720C. J{ns BU3yanu3anuy NpoayKTOB aMIUTU(DUKALUT
UCIIOJIB30BaIN dJeKTpodope3 B 8% MOIMAKPIIAMHIHOM Teie ¢ MOCIEAYIOIeH AeTeKIuen B
dortocucreme Gel Doc XR+ (Bio-Rad Laboratories). Annensubie Bapuantbl P(Q)1-n sBistorcst
Mapkepamu npoucxokaeHus muen or A. m. mellifera, Bapumant Q - or moaBHIOB U3
sBosoninoHHON BeTBU C 1 O mo matepuHckol nuHuu. B Pecniyonukax Tarapcran u Y amyptust
BCE CEMBH MPOUCXOAAT 1o MarepuHckoi muaum ot A. m. mellifera, B Pecy6imke bamkoprocran
— 64% cewmeii, AnraiickoM kpae — 88%, [IckoBckoii obmactu — 95%, CBepIOBCKON 00MacT —
78%, Ilepmckom kpae — 93% cemeil. Ilpu stom B Ilepmckom kpae, IIckoBckoif obGnactw,
bamkoproctane ObL1 BBIsIBIIEH ayutenbHbIN BapuanT PQQQ. B nienom, uz 1621 cemeit 1115 (69%)
ceMeil CeMbHM MPOUCXOIAT 1Mo MaTepuHCKor nuHMU oT A. m. mellifera. Takum oGpaszom, Ha
TeppuTOpur PoccHM emie COXpaHWIUCH MOIMYJISAIUN TEMHOW JIECHOW ITYellbl U HeOoOXOIuM
JaNbHEHIINI MOHUTOPUHT 3TUX MOIMYJISALUHN JUISl UX COXPAHEHHs U PaCIPOCTPaHEHUSI.

Pabora BbimonHeHa npu (uHAHCOBOW monaepkke rpanta POOU Ne 19-54-70002 u
I'ocynapctBennoro 3aganus Ne AAAA-A21-121011990120-7.
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The dark forest bee (Apis mellifera mellifera), a native subspecies of the honey bee for
Russia, is a representative of the M evolutionary lineage. Due to uncontrolled hybridization with
subspecies from the C and O evolutionary lineages, the dark forest bee has survived in Russia as
separate populations in hard-to-reach areas or in those regions where beekeepers prefer to breed
local bees. The purpose of this work is to search for the remaining populations of the dark forest
bee in Russia. Using the polymorphism analysis of the mtDNA COI-COII intergenic locus, we
analyzed samples from the Republics of Bashkortostan (N=1343 colonies), Tatarstan (N=16) and
Udmurtia (N=28), Perm (N=92) and Altai Krai (N= 95), Pskov (N=20) and Sverdlovsk regions
(N=27) in the total number of 1621 colonies selected in the period from 2019 to 2022. DNA
isolation was performed using a DNA-EXTRAN-2 reagent kit (Sintol, Moscow). The PCR mixture
included 17 pl of distilled water, 2 pl of magnesium buffer, 0.4 pl of ANTP (10 pm), 0.6 ul of F-
and R-primer (2 OU) and 0. 3 pl Taq polymerase. PCR mode: 5 min at 940C, then 30 cycles with
30 sec denaturation at 940C, 30 sec annealing at 500C, 60 sec elongation at 720C and final
elongation 7 min at 720C. Amplification products were visualized using 8% polyacrylamide gel
electrophoresis followed by detection in a Gel Doc XR+ photosystem (Bio-Rad Laboratories).
Allelic variants P(Q)1-n are markers of the origin of bees from A. m. mellifera, variant Q - from
subspecies from the evolutionary lineage C and O on the maternal line. In the Republics of
Tatarstan and Udmutria, all colonies are maternally descended from A. m. mellifera, in the
Republic of Bashkortostan - 64% of colonies, Altai Territory - 88%, Pskov Region - 95%,
Sverdlovsk Region - 78%, Perm Territory - 93% of colonies. At the same time, an allelic variant
of PQQQ was identified in the Perm Territory, the Pskov Region, and Bashkortostan. Overall, out
of 1621 colonies, 1115 (69%) are maternally descended from A. m. mellifera. Thus, on the territory
of Russia, populations of the dark forest bee are still preserved, and further monitoring of these
populations is necessary for their conservation and distribution.

This work was supported by RFBR grant no. 19-54-70002 and in part by the Ministry of
Science and Higher Education of the Russian Federation (project No. AAAA-A21-121011990120-
7).
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[IpencraBuTenu JomaliHero KpymnHoro poraroro ckora (Bos taurus) u ogomaiHeHHOTO
ska (BOS grunniens) crmocoOHBI CBOOOTHO CKPEHIUBATHCS, YTO HCIIOJB3YIOT CEJICKIMOHEPHI H
3aBOAYMKU B CBOeH mpakTtuke. OQHAKO Tepesa CKpEUIMBaHUEM OCOOeH MaHHBIX BHJIOB WHOT/IA
BO3HHMKAET HEOOXOAMMOCTh B TMPOBEPKE UX TCHETUYECKOHW YHUCTOTHI W  OTCYTCTBUHU
Hecrienupuieckux amiened. Takum o0pa3om, 1eb JAHHOTO MCCIICIOBAHUS — C UCIIOJIb30BaHUEM
MeToq0B OnonHpopmaruku onpeaenuTs SNP C BbicokuM nud@epeHnupyonmm noTeHInaIoM
JUIs pasiamucHus ocobeit Bos taurus m Bos grunniens. IleixecooOpa3HOCTh aHAIOTHYHBIX
WCCJICIOBAHHUIA TUCKYTHpPOBaJIach B padore [1].

I'enorumnsr in silico onpenenensl mo 1532 SNP 115 )KMBOTHBIX, FTEHOMBI KOTOPBIX OBLIH
CceKBeHHpoBaHbl B pamkax mpoektoB PRINA217895, PRJINA285834, PRINAT74739,
PRINA508864, PRINA531398, PRINA431934, PRINA762180 (Bos grunniens — 90, Bos mutus
— 3, Bos taurus — 100). ®aiiner SRA nomomHuTeNnsHO KOHBepTHpoBanu B ¢opmar *.fasta
ucrons3oBanneM mnakera SRA-Toolkit v.2.11. [lna aBTOomMarusammu Tpolecca IMOUCKa
HYKJICOTHUIHBIX MocjeaoBaTebHOCTeH IN  SiliCO, (IaHKUpYyOMMX HCKOMBIA  aJlielb,
UCIIOJIb30BAJIM CKPHIIT Ha sI3bIKEe MporpamMMmupoBanus Python v.3.10 ¢ ucronab3oBaHHEM Cpejibl
pa3pabotku mporpamMuoro obecneuenust Jupyter Notebook. [Iuddepenunpyromuii moreHma
st SNP npoBomm ¢ ucnonbszoBanueM ROC-ananmuza B SPSS v.20.0. XpoMocOMHBIE TO3HITHH
yKa3aHbl 110 OTHOIIEHHIO K cOopke reHoma Bos taurus ARS-UCD 1.3 (GCF_002263795.2).

Ha ocHOBaHUM MOJIy4eHHBIX pPE3YJIbTATOB BBIIEIEHBl HECKOJIbKO 3HauuMMbIX SNP C
BBICOKMM (D depeHIMpyOIUM MoTeHIaioM, Hanpumep: Chr.4:9.68157406G>T (JAZF1) —
AUC = 0,991, 95% 11 [0,957-1,0], p=8,13E-14; Chr.14:9.33601230T>G (SLCO5A1) — AUC =
0,961, 95% 111 [0,936-1,0], p=1,25E-13 Chr.20:9.7061942T>A — AUC = 0,988, 95% JI1 [0,967-
1,0], p=2,37E-14 u np. B nanbHeieM MIaHUPYETCS MPOBECTH MOJICKYISIPHO-TEHETHYCCKHUI
aHaJM3 Ha oOpasiax ocobeit Bos taurus u Bos grunniens, pa3soaumeix B Keipreizcrane.

Jlureparypa:

[1] Ananu3 nonumopdusma rena repectuna (HEPH) na X-xpomocome 17151 ycTaHOBIEHUS
NPUHAIISKHOCTH OMOJIOTHYECKUX 00Pa3lioB K JUKUM WM TIOMALTHUM IPEeACTaBUTENsAM BUIa SUS
scrofa / Kunens B. H., MiBanoga E. B., CabiTkoB E. B., Bepuyk A. H. // T'enetuka. 2020. T. 56. Ne
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Individuals of domestic cattle (Bos taurus) and domesticated yak (Bos grunniens) are able
to interbreed freely, which breeders use in their practice. However, before crossing individuals of
these species, it sometimes becomes necessary to check their genetic purity and the absence of
nonspecific alleles. Thus, the goal of this study is to identify SNPs with a high differentiating
potential using bioinformatics methods to distinguish between Bos taurus and Bos grunniens
individuals. The feasibility of similar studies was discussed in article [1].

In silico genotypes were determined from 1532 SNPs for animals whose genomes were
sequenced within the framework of projects PRINA217895, PRINA285834, PRINA74739,
PRJINA508864, PRINA531398, PRINA431934, PRINA762180 (Bos grunniens — 90, Bos mutus
— 3, Bos taurus — 100) The SRA files were additionally converted to the *.fasta format using the
SRA-Toolkit v.2.11 package. To automate the process of searching for in silico nucleotide
sequences flanking the desired allele, we used a script in the programming language Python v.3.10
using the Jupyter Notebook software development environment. Differentiation potential for SNPs
was performed using ROC analysis in SPSS v.20.0. Chromosomal positions are indicated relative
to the Bos taurus ARS-UCD 1.3 genome assembly (GCF_002263795.2).

Based on the obtained results, several significant SNPs with high differentiating potential
were identified, for example: Chr.4:9.68157406G>T (JAZF1) — AUC = 0.991, 95% CI [0.957-
1.0], p=8.13E-14; Chr.14:9.33601230T>G (SLCO5A1) — AUC = 0.961, 95% CI [0.936-1.0],
p=1.25E-13 Chr.20:9.7061942T>A — AUC = 0.988, 95% CI [0.967-1.0[, p=2.37E-14, etc. In the
future, it is planned to conduct a molecular genetic analysis on samples of Bos taurus and Bos
grunniens from Kyrgyzstan.

Reference:

[1] Analysis of HEPH gene polymorphism on the X chromosome for identification of wild
boar and domestic pig / Kipen V. N., Ivanova E. V., Snytkov E. V., Verchuk A. N. // Russian
Journal of Genetics. 2020. T. 56. Ne 9. C. 1099-1108.
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SNP HA CHR.8 C BBICOKUM NOTEHLHHUAJIOM IS JIUO®PEPEHLIUALINN
SUS SCROFA SCROFA 1 SUS SCROFA DOMESTICUS

B. H. Kunenn

ABtop: Kunens B. H., Uncturyr reneruxku u nurtonorun HAH benapycu, MuHck,
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3anava o auddepennuanuu aukoro kabana (Sus scrofa scrofa) u momarseii cBuabU (SUS
scrofa domesticus) Moker OBITH pellIEHa C HCIOJB30BAaHMEM aHaIM3a TPEX IMOJUMOP(HBIX
BapuantoB (SNP, Single Nucleotide Polymorphism) B remax MC1R, NR6A1 u HEPH [1].
Ussectho, uto ren HEPH (hephaestin, NCBI Gene ID: 100512938) pacnosnoxeHn Ha X-
xpomocome (NC_010461.5 (52314911..52397384), Sscrofall.l (GCF_000003025.6)). YtoOb
HUBEIIMPOBATh JIaHHBIA (DAKT, T.C. MPEUIOKUTh HAYYHBIM HCCJICIOBATEISIM U KPUMUHAIIUCTAM-
skcriepTam SNP ¢ BeicokuM auddepeHuupyonm NoTeHInaIoM, KOTOPhIE pacioiaraiuch Obl Ha
ayTocomax, ObUI NPOBEICH MIMPOKOMACIITAOHBIN OHMOMH(pOpMaTuueckuii aHaim3 280 reHOMOB
ocobeit Sus scrofa (mpoektet PRINA41185, PRINAL176478, PRJEB1683, PRINA239399,
PRINA260763, PRINA255085, PRIEB9922, PRINA309108, PRINA322309, PRINA343658,
PRINA358108, PRINA369600, PRINA378496, PRINA393920, PRINA487172, PRINA506339,
PRINAS507853, PRINA485589, PRINA488960, PRINA550237, PRINA520978, PRINA553106,
PRINA671763, PRINA626370, PRINA622908). Obmee xonmumuectBo SNP B ananuze — 7451.
CekBepHpOBaHHBIC HYKJICOTHIHBIC ITOCIIEIOBATEILHOCTH 0co0ei SUS scrofa, ObLu mpeacTaBiIeHbI
B popmare SRA, KOTOpBIE TOTTOTHUTENFHO KOHBEPTHPOBaH B popmar *.fasta C ncronb3oBannemM
nmakera SRA-Toolkit v.2.11. Jlns aBroMaTW3amuu mpolecca TOUCKA HYKJICOTHIHBIX
noceoBarenbHocTel N Silico, (aHKUPYOMMX MCKOMBINA ajuieNlb, UCTOIB30BAIH CKPUNT Ha
si3bIKe TTporpammupoBanus Python v.3.10 ¢ ucrnosp30oBaHueM cpeibl pa3pabOoTKH MPOrPaMMHOTO
obecrieuenus Jupyter Notebook. [Iuddepennupyrommii morenmman it SNP mpoBomunm ¢
ucnonszoBanueM ROC-ananusa B SPSS v.20.0.

B pesynbrare, Ha 8§ XpomMocome ObUTH OIpeneneHbl HOBbIe, paHee He omucaHHble SNP,
o0 aaro1ye BRICOKUM UG GEpeHITUPYIOIUM MTOTEHITHAIOM JIJIs pa3indeHus Sus scrofa scrofa u
Sus scrofa domesticus, gacts u3 Hux npeacrasiena Hwke: Chr.8:9.50731679C>T (AUC=0,847,
95% JIN=[0,746-0,948], p<6,66E-11), Chr.8:9.51261272C>T (AUC=0,861, 95% JI=[0,809-
0,912], p<3,28E-14). J[lanpHeWIIMA  MOJIEKYIAPHO-TEHCTHYCCKHI  aHAIM3  MO3BOJIHT
OXapaKTepru30BaTh MU GEpeHIUPYIOMUN MoTeHuan JaHHeIX SNP B NMPHIOKEHHH K 0COOSM,
oburaronum B benapycu u Poccun.

Jlureparypa:

[1] Ananu3 nonumopdusma rena repectuna (HEPH) na X-xpomocome 17151 ycTaHOBIEHUS
HNPUHAIISKHOCTH OMOJIOTHYECKUX 00Pa3LioB K JUKUM WM IOMAILTHUM IPEACTaBUTENSAM BUIa SUS
scrofa / Kunens B.H., IBanoBa E.B., CubiTkoB E.B., Bepuyk A.H. // I'enetuka. 2020. T. 56. Ne 9.
C. 1054-1064.
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The problem of differentiation of wild boar (Sus scrofa scrofa) and domestic pig (Sus
scrofa domesticus) can be solved using the analysis of three polymorphic variants (SNP, Single
Nucleotide Polymorphism) in the MC1R, NR6AL and HEPH genes [1]. It is known that the HEPH
gene (hephaestin, NCBI Gene ID: 100512938) is located on the X chromosome (NC_010461.5
(52314911..52397384), Sscrofall.l (GCF_000003025.6)). To neutralize this fact, i.e. to propose
to scientific researchers and forensic experts SNP with high differentiating potential, which would
be located on autosomes, a large-scale bioinformatic analysis of 280 genomes of Sus scrofa
individuals was carried out (projects PRINA41185, PRINA176478, PRIEB1683, PRINA239399,
PRINA260763, PRINA255085, PRJEB9922, PRINA309108, PRINA322309, PRINA343658,
PRINA358108, PRINA369600, PRINA378496, PRINA393920, PRINA487172, PRINA506339,
PRINA507853, PRINA485589, PRINA488960, PRINA550237, PRINA520978, PRINA553106,
PRINAG671763, PRINA626370, PRINA622908). The total number of SNPs in the analysis is
7451. Sequenced nucleotide sequences of Sus scrofa individuals were presented in SRA format,
which were additionally converted to *.fasta format using the SRA-Toolkit v.2.11 package. To
automate the process of searching for nucleotide sequences in silico flanking the desired allele, a
script in the Python programming language v.3.10 was used using the environment Jupyter
Notebook software development. The differentiating potential for SNP was carried out using ROC
analysis in SPSS v.20.0.

As a result, new, previously undescribed SNPs with a high differentiating potential for
distinguishing Sus scrofa scrofa and Sus scrofa domesticus were identified on chromosome 8,
some of them are presented below: Chr.8:9.50731679C>T (AUC=0.847, 95% CI=[0.746-0.948],
p<6.66E-11), Chr.8:9.51261272C>T (AUC=0.861, 95% CI=[0.809-0.912], p<3.28E-14). Further
molecular genetic analysis will allow us to characterize the differentiating potential of the SNP
data in the application to individuals living in Belarus and Russia.

Reference:

[1] Analysis of HEPH gene polymorphism on the X chromosome for identification of wild
boar and domestic pig / Kipen V.N., Ivanova E.V., Snytkov E.V., Verchuk A.N. // Russian Journal
of Genetics. 2020. T. 56. Ne 9. C. 1099-1108.
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O YHKIIMOHAJIBHBIE OCOBEHHOCTH MUKPOBNOMA
PYBIA KOPOB C KETO30M
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1 000 «BUOTPO®+», r. CII6, T. [Tymkun, yn. ManuHoBckas, 1. 8, mut. A, oM. 7-H;

2 ®I'bOY BO Cankrt-IletepOyprckuii rocy1apcTBEHHBIH arpapHblil yHUBEpCHTeET, Poccus, T.
Cankr-IlerepOypr, r. ITymkun, I[lerepOyprekoe mocce, 1. 2.

Pe3koe yBenndeHue ypoBHS MOJIOYHOM MIPOAYKTUBHOCTH y KPYITHOI'O POraTOro CKOTa 3a CUeT
HCIIOJIb30BaHMsI PALMOHOB C BBICOKUM COJIEpKaHUEM Kpaxmalia Ipy OJHOBPEMEHHOM CHUKEHUU JOJIH
KJIETYATKH MIPUBEJIO K POCTY PACIIPOCTPAHEHHOCTH METabO0IMUYeCKUX 3a00IeBaHU, TAKUX, KaK KETO3.
Marepuansl 1 Metoabl. bBbUT MOCTaBlIeH AKCHEPUMEHT Ha KIMHUYECKH 3J0POBBIX HOBOTEIBHBIX
KOpOBaX, a TaKXXe JKUBOTHBIX C JMAarHO30M KJIMHUYECKHUH Kero3. s aHanu3a MHKpOOHOTrO
coobmiectBa pyOla KOpPOB  HCIOJB30BAINCH  PA3JIUYHBIE  MOJICKYISPHO-TEHETUYECKHE |
O6uonH(popMaTHUECKUE METO/bI: MOJHOI€HOMHOE CEKBEHMPOBAaHHUE, aHAJIM3 TPAHCKPHIILUHM psilia
KJIFOUCBBIX T€HOB METa0oJIM3Ma, aHallu3 pe3ylibTaToB ¢ momoimipio 0a3 manaeix KEGG Automatic
Annotation Server, CAZy. Pe3ynbTarhl noKa3aiy, 4To B pyOlle KOPOB C TUArHO30M KETO3 IO CpaB-
HEHUIO C KIIMHUYECKH 3I0POBBIMH )KMBOTHBIMU YMEHBIIIUIIOCH YHUCIIO OAKTEPHil CHOCOOHBIX K CHHTE3Y
JETYYUX )KUPHBIX KUCIIOT. DTO MPEJICTABISAETCS 3aKOHOMEPHBIM, IIOCKOJIBKY HEJOCTATOK MPONMOHATA
B pyOlle NPHBOAMT K HApYyLIEHHUIO TIpolecca TIIIIOKOHEOreHe3a, YTO HMEET IMpSIMYyI0 CBS3b C
BO3HMKHOBEHHEM Kero3a. C Jpyroil cTopoHsl, B pyOlle KOpPOB C JMAarHO30M KETO3 IPOHCXOIUIIO
yBEIUYEHHE KUICUHbIX HHDY30pHii (oTHOCAIMXCS K poaam Entodinium, Epidinium, Eudiplodinium
u Polyplastron) no 0,13+£0,008% c¢ 0,02+0,003% (y 3mopoBbix KopoB). Hecmorpst Ha TO, 4TO
nHPY30pUN yYaCTBYIOT B IE€pPEBapUBAHWU KIETYATKH pyOlla, WX TOYHAs POJIb B MHUKPOOHOM
IKOCHUCTEME OCTaeTCs HEsICHOW 10 cux mnop. PaHee, moka3aHO, YTO YHCIEHHOCTh HHQY30pHid
OTPHLIATENIFHO KOPPEJIUPYET C CUHTE30M IIEHHOIO MHUKPOOHOro OejiKa M IOJIOXKHUTEIbHO - C BbIpa-
6otkoii Metana [1]. C ucnons3oBanueM 0a3bl JaHHBIX CazZy BBISBICHBI 3HAYUTEILHBIC PA3IHYMs B
CHEKTpE MPOAYLHPYEMBIX (PEPMEHTOB, OTHOCALIMXCS K CeMeHCTBY riumkosuaruaponas - GH,
OTBEYAOIIUX 32 YTUIN3ALHUIO CJIOXKHBIX ITOJINCaxapruaoB. bbulo ycTaHOBIEHO TakKe MHOTOKpATHOE (B
380 pa3) noseimenue ypoBHsi skcnpeccun reHa PFK B pyOue xopos ¢ kerozom. PFK oTBeuaer 3a
cunre3 pochoppyKToKnHa3H! - hepMeHTa riauKoan3a. HTeHcupuKanus riamkoinsa B pyOie Moria
UMETH CBSI3b C HAPYIIEHUEM META0O0INIeCKUX (PYHKIINH MUKpPOOHOMA, BRI3BAHHBIX TIOTPEITHOCTSIMU B
KOPMJICHUH.

Pabora nonnepxkana rpantom PODU Ne 20-016-00168.
JIureparypa:
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McEwan Neil R.(2015). The Role of Ciliate Protozoa in the Rumen. Frontiers in Microbiology, V. 6.
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The great increase in milk production levels in cattle through the use of diets high in starch
while reducing the proportion of fiber has led to an increase in the prevalence of metabolic diseases
such as ketosis. Materials and Methods. An experiment was carried out on clinically healthy newly-
calved cows by contrast the cows with clinical ketosis. To analyze the microbial community of the
rumen of cows, various molecular genetic and bioinformatic methods were used: whole genome
sequencing, transcription analysis of several key metabolic genes, analysis of the results using the
KEGG Automatic Annotation Server, CAZy. The results showed that in the rumen of cows with
ketosis, compared with clinically healthy cows, the number of bacteria capable of synthesizing volatile
fatty acids decreased. This seems to be natural, since the lack of propionate in the rumen leads to
disruption of the process of gluconeogenesis, which is directly related to the occurrence of ketosis. On
the other hand, in the rumen of cows with ketosis, there was an increase in intestinal ciliates (belonging
to the genera Entodinium, Epidinium, Eudiplodinium and Polyplastron) up to 0.13+0.008% from
0.02+0.003% (in healthy cows). Despite the fact that ciliates are involved in the digestion of rumen
fiber, their exact role in the microbial ecosystem remains unclear so far. Previously, it was shown that
the number of ciliates correlates negatively with the synthesis of valuable microbial protein and
positively with the production of methane [1]. By using the Cazy database significant differences were
revealed in the spectrum of produced enzymes belonging to the family of glycoside hydrolases - GH
that responsible for the utilization of complex polysaccharides. A multiple (380 times) increase in the
expression level of the PFK gene in the rumen of cows with ketosis was also found. PFK is responsible
for the synthesis of phosphofructokinase, the enzyme of glycolysis. The intensification of glycolysis
in the rumen could be associated with a violation of the metabolic functions of the microbiome caused
by feeding errors.

This work was supported by RFBR grant no. 20-016-00168.
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OCBOEHHME METOJA OPU HA JIOIIAISIX B POCCUHN
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Pri6HOBCKHIA p-oH, 1. /IuBOBO; Lebedeva-L18@yandex.ru

Bcenencreue mamoro konudectBa OoeH jomianei, npomeaypa OPU (Ovum PickUp) -
NPWKU3HECHHOE W3BJICUCHHE OOIMTOB M3 SUYHUKOB KOOBLI - SIBJISIETCS, 1O CYTH, OCHOBHBIM
criocobom ux noyuenus it ICS| v KiIoHHpOBaHMS B KOHEBOJICTBE. 3a pyOe:KOM CO3aHkbI IN VItro
TEXHOJIOTUU CO3PEBAHUSI M OIUIOJOTBOPCHUS OOLMUTOB KOOBUI, JOPAlIMBaHHS 3MOPHUOHOB JIO
cTajuu OJIACTOLMCTHI C MOCIEIYIONIe KPHOKOHCEPBAIMEH, KOTOPBIC 00CCIICUMBAIOT MOTyICHUE
1,7-2 smbpuona Ha omny OPU-ICSI nponenypy, 70% upmxusnsiemoctd 3MOpuoHOB U 50%
POKIEHUS JKUBBIX JKepeOsAT mocie mnepecanku peuunueHtam [l]. B Poccum ocBoenue
OTEYECTBEHHBIMH crieranictamu TexHonorun OPU Ha Jomajsx ToJIbKO HAauMHACTCS.

PabGoty mpoBommim Ha KOOBUIaX 3KcmepuMeHTaIbHON KoHtomHu DPI'BHY «BHUU
KOHEBOJICTBa» B CTAHKE, B IIOJIOKEHUH «CTOS», C COOTBETCTBYIOIIEH (pUKcaluell, IpeMeIuKaluen
U TIOCJTICAYIONICH cemamnuei )UBOTHBIX. Copepkumoe (GOIUTHKYIOB (>35 MM) OTCachlBalld C
nomompio OPU  cucremsr k  Y3-ckanepy EXAGO (®panmusi), BaKyyMHOH TIOMITBI H
acniupanoHHoi urisl (G12). J{ns npoMbiBanus ¢osnkyinoB ucnois3obann ObC rons6exko ¢
nobaBieHreM reHtamuiimHa (2 mi/n) u renapuna (5 ME/mn). Beero mposenu 6 OPU-nipornienyp,
B KOTOPBIX MOciie (UIBTPOBAHMS MONTYy4YE€HHON (HOJUTMKYISIPHON XKHUJIKOCTH OBbLIM HalIeHbI 2
ainekneTkd. Hanbonee npoGneMHbIMu 3TanaMu B pabote mo ocBoeHuto meroauku OPU Obuim:
HaJIe)KHas ceslalysi KOObUT 1 MHOTOKpaTHOE MPOMbIBaHUE (POIITHKYIIA.
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Due to the lack of horse slaughters, the OPU (Ovum Pick Up) procedure —the transvaginal
aspiration of oocytes from mare ovaries - is, in fact, the only way to obtain them for ICSI and
cloning in horse reproduction. Abroad, in vitro technologies have been created for the maturation
and fertilization of mare oocytes, embryo growing to the blastocyst stage, followed by
cryopreservation, which provide 1.7-2 embryos per one OPU-ICSI procedure, 70% pregnancy rate
and 50% level of live foals birth after transfer to recipients [1]. In Russia, the development of OPU
technology in horses is just beginning by Russian specialists.

The work was carried out on mares of the experimental stable of the All-Russian Research
Institute for Horse Breeding in the stall, in "standing" position, with appropriate fixation,
premedication and subsequent sedation of the animals. Follicles (>35 mm in diameter) were
aspirated using an OPU system with EXAGO ultrasound scanner (France) and aspiration needle
(G12). PBS Dulbecco with the addition of fetal calf serum (3%), gentamicin (2 ml/L), and heparin
(5 IU/ml) was used for flushing of follicles. A total of 6 OPU procedures were performed, in which
2 oocytes were found after filtration of the follicular fluid. The most problematic areas of the OPU
method in our work were: good sedation of mares and multiple follicle flushing.

References:

[1] Lazzari G., Colleoni S., Crotti G. Turini P. et.al. (2020) Laboratory Production of
Equine Embryos, Journal of Equine Veterinary Science; 89: 103097
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IMPOJIM®EPATUBHASA AKTUBHOCTD U AIIOIITO3 KJIETOK KEJITOI'O TEJIA
KOPOB IN VITRO IIPM BO3JAENCTBAYU TUPEOUHBIX TOPMOHOB

E. K. MouTBmiaa, O. C. Mursamona, O. B. Aneiinukona, U. 10. JlebeneBa
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®denepanbHbli UCCIEIOBATEIbCKUN LEHTP *KUBOTHOBoJACTBA — BUIK mmenu axkamemuka JILK.
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I"opMOHBI IIUTOBUAHOM XKeJe3bl CHOCOOHBI BIUATH HA (DOJUTMKYIIOT€HE3 MIIEKOIUTAIOLINX
nyTeM MOIYJSIUH (GYHKIHOHAIBHON aKTUBHOCTH (DOJUIMKYISPHBIX KJIETOK. B TO e BpeMs HeT
HUKaKOM MH(QOpPMALMU O POJIM TUPEOUAHBIX TOPMOHOB B PEerysisiliud (QyHKIMM KEITOro Teja.
[TosTomy menbl0 Hameld paboThl ObUIO W3ydeHHe IN VItro BiausHus TtupokcuHa (T4) wu
tpuiiontuporrHa (T3) B pa3nMYHBIX KOHIEHTpAUUAX Ha MPOTUPEPaTHBHYIO aKTUBHOCTH WU
aTrlONTOTUYECKNE M3MEHEHHS KIETOK JKEITOro Tena KOopoB. KieTkn M30IMpOBaU ¢ TOMOIIBIO
0,5%-H0i1 KoJIareHasbl U KyJIbTUBUPOBAIM B TeUeHHE 7-8 CyT 0 00pa30BaHHS MOHOCIIOHHBIX
KOJIOHMHA B Cpele C CBHIBOPOTKOH, KOTOPYIO 3aTeéM 3aMEHsUId Ha cpelny Oe3 CBHIBOPOTKH,
conepxkamtyro T4 (25-400 ur/mn) wim T3 (0,5-8,0 Hr/min), u uHKyOMpoBaiu B TeueHue 48 u.
Knerku ¢puxcuposanu 2%-HbIM pacTBOpOM napadopmabierujja ¥ MHKyOUpOBaIH C IEPBUUHBIMU
MBIIIMHBIMA aHTHTEIAMH K SACpHOMY aHTUreHy mnponudepupyromux kietok (PCNA, Dako,
USA) wmm k mpoanonrotuueckomy Oenky Bax (Bio-Rad, USA), a 3atreM — co BTOpbIMHU
OMOTHHUJIMPOBAHHBIMU ~ aHTHUTENaMHu. J[nsg Bu3yanu3amuu cnenu(uyeckoro CBSI3bIBAHUS
npumensuin Vectastain ABC reagent u kopuunebiii xpomodop DAB. Jlomto PCNA- u Bax-
MO3UTHUBHBIX KJIETOK OIICHWBAIMA II0 YHCIY KJIETOK, OKpAIIEHHBIX B KOPWUYHEBBIH IIBET.
Oo6Hnapyxeno, uro T4 (50-200 ar/mm) u T3 (1-8 ar/min) yBenmuusarot B 1,1-1,2 pasza (p < 0,01-
0,05) nomo knetok, sxcapeccupytonmx PCNA, o cpaBHEHHUIO ¢ KOHTPOJIBHOH Tpymmoil. Kpome
TOro, moBbllieHHe KoHueHTpauuun T4 m T3 B cpene no 100-200 ur/man wm 1-8 Hr/mi,
COOTBETCTBEHHO, IPUBOAMIIO K CHUXKEHUE ypoBHs Bax-mo3utuBHbIX KieTok B 1,1-1,4 paza (p <
0,001-0,05). IlomyuyeHHble JaHHBIE IOKAa3bIBAIOT, YTO THPOKCHMH W TPUHOATUPOHUH TpHU
(U3NOTOTHUECKUX KOHIEHTPAIMSX YCUIMBAIOT TPOTU(PEPATHBHYIO aKTUBHOCTH M TOPMO3ST
aTroONTOTHYECKNE U3MEHEHHS B KYJIbTYPE KIIETOK JKEITOTO Tena. TakuM oOpa3oM, THPEOHTHBIE
TOPMOHBI MOTYT OKa3blBaTh MOIYJIUpYIOIIEE BIUSHUE HA pa3BUTHE W IOCIEAYIONIYIO
JiereHepaluio JKeJITOro Tesia KOPOB.

Pab6ota BhITIOIHEHA B paMKaX rOCyIapCTBEHHOT0 3aaanus (tema 0445-2022-0004).

32



Bcepoccutickas wixkona-xongepenyus
«Knemounsle u cenommvie mexnonozuu 013 co6EPUICHCMEOBAHUA CE1bCKOXO3AUCI GEHHBIX HCUBOMHBIX)

PROLIFERATIVE ACTIVITY AND APOPTOSIS OF BOVINE CORPUS LUTEUM
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Thyroid hormones are able to affect mammalian folliculogenesis by modulating the
functional activity of follicular cells. At the same time, there is no information about the role of
thyroid hormones in the regulation of the corpus luteum function. Therefore, the aim of our work
was to study in vitro the effect of thyroxine (T4) and triiodothyronine (T3) in various
concentrations on the proliferative activity and apoptotic changes in the cells of bovine corpus
luteum. The cells were isolated with 0.5% collagenase and cultured for 7-8 days until monolayer
colonies were formed in a medium with serum, which was then replaced with a medium without
serum containing T4 (25-400 ng/ml) or T3 (0.5-8.0 ng/ml), and incubated for 48 hours. The cells
were fixed with 2% paraformaldehyde solution and incubated with primary mouse antibodies to
proliferating cell nuclear antigen (PCNA, Dako, USA) or to the pro-apoptotic Bax protein (Bio-
Rad, USA) and then with the second biotinylated antibodies. Vectastain ABC reagent and brown
chromophore DAB were used to visualize the specific binding. The proportion of PCNA- or Bax-
positive cells was assessed by the number of brown-stained cells. It was found that T4 (50-200
ng/ml) and T3 (1-8 ng/ml) increased 1.1-1.2 times (p < 0.01-0.05) the rate of cells expressing
PCNA, as compared with the control group. In addition, an increase in the concentration of T4 and
T3 in the medium to 100-200 ng/ml and 1-8 ng/ml, respectively, led to a decrease in the level of
Bax-positive cells by 1.1-1.4 times (p < 0.001-0.05). The data obtained show that thyroxine and
trilodothyronine at physiological concentrations enhance the proliferative activity and inhibit
apoptotic changes in the corpus luteum cell culture. Thus, thyroid hormones can exert a modulating
effect on the development and subsequent degeneration of bovine corpus luteum.

The work was carried out within the framework of a state assignment (theme 0445-2022-
0004).
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SGIIMI'EHETHYECKOE [TIPOI'PAMMUPOBAHUE MHANBUAYAJBHOI'O
PA3ZBUTUA 1)1 HOJYYEHUA DKOHOMUNYECKU 3HAYNUMbIX
®EHOTHUIIOB )KUBOTHbBIX

M. II. MomikuH, FO. M. MoumkuH, JI. A. I'epJnHckas

ABtopbi: Momkun M. II., Momkun lO. M., I'epnunckas JI. A., PenepaibHblil
uccienoBaTeabCkuil entp MuctutyT nuronorun u reHetukn Cubupckoro otaenenus PAH,
HoBocubupck.

Bcnomorarenbusie  penpoayktuBHble TexHosorun (BPT), kotopeie Bce mupe
NPUMEHSIOTCS B BOCIIPOU3BO/ICTBE CEIbX03. )KHUBOTHBIX, PEAIONIATAIOT Pa3BUTHE SMOPHOHOB BHE
MaTEPHUHCKOTO OPTaHu3Ma - OT (PEPTUIIM3ALNY 10 TIEPECaTKN BEIHAIIMBAIOIINM MaTepsiM. DTO Ta
CTaausi OHTOTCHE3a, BO BpEMs KOTOPOH pa3BUBAIOLIMICA OpraHu3M HauOoJiee IOABEPIKEH
SMUTCHETUYECKUM TpaHCPOpMaIUsiM, B YAaCTHOCTH K JeCTaOWIM3alMM WHIUBUIYATbHOTO
pazButusa. Kak T1OKa3pIBalOT HAIIUM  MCCIENOBaHUS, (PEHOTUIUYECKHE  MPOSBICHUS
OHTOT€HETUYECKOM JeCTa0MIN3alK PETUCTPUPYIOTCS B TEUCHUU BCEI JKU3HU U Ha BCEX YPOBHSX
OMOJIOTUYECKON OpraHu3ald — OT IKCIPECCHU T'e€HOB /0 MOBeACHUYeCKUX peakiuii. Ho mpu
BbiOJIHEHNM BPT nomMIuiaHTanimoHHOE pa3BUTHE MPOUCXOAUT B KOHTPOJIUPYEMBIX YCIIOBHUSX,
YTO OTKPBIBAET IIyTH JIJIS SIIUT€HETUYECKON KOPPEKIIMH. YIKE CETOAHSA MOKHO IIPUBECTH IPUMEPBI
YCHEIIHOTO YIPAaBJICHUS TPACKTOPHUIMHU WHAMBUAYAJIBHOTO PA3BUTHs IIyTEM HAIPaBICHHBIX
M3MEHEHHH TMapaMeTpoB MHKYOMPOBAHUS TOMMILIAHTAIIMOHHBIX SMOpPHOHOB. B mepcnexTuBe Ha
3TOM OCHOBE OyIyT pa3paboTaHbl TEXHOJIOTHH MOTYYEHHS] SKOHOMHUYECKH 3HAUMMBIX (DEHOTHUIIOB
JKUBOTHBIX IIyTEM aJIpECHOr0 BO3ACHCTBUSA Ha YCJIOBHUS JOWMIUIAHTAIMOHHOTO pPa3BUTHUSA
»MOpHOHOB Ipu BeInosHeHUH BPT.

[Monnepxano rpantom PH® Ne 20-14-00055

EPIGENETIC PROGRAMMING OF INDIVIDUAL DEVELOPMENT TO OBTAIN
ECONOMICALLY SIGNIFICANT ANIMAL PHENOTYPES

M. Moshkin, Yu. Moshkin, L. Gerlinskaya

Authors: Moshkin M., Moshkin Yu., Gerlinskaya L., Federal Research Center Institute of
Cytology and Genetics of the Siberian Branch of the Russian Academy of Sciences, Novosibirsk

Auxiliary reproductive technologies (ART), which are increasingly used in the
reproduction of agricultural. Animals, suggest the development of embryos outside the maternal
body - from fertilization to transplantation to the bearing mothers. This is the stage of ontogenesis,
during which the developing organism is most susceptible to epigenetic transformations, in
particular to destabilizing individual development. As our studies show, the phenotypic
manifestations of ontogenetic destabilization are recorded throughout life and at all levels of the
biological organization - from the expression of genes to behavioral reactions. But when
performing ADS, pre -implantation development occurs in controlled conditions, which opens the
ways for epigenetic correction. Already today we can give examples of successful management of
the trajectories of individual development by directed changes in the incubation parameters of pre
-implantation embryos. In the future, on this basis, technologies for obtaining economically
significant animal phenotypes by targeted impact on the conditions for the pre -implantation
development of embryos in the implementation of the CHDs will be developed.

Supported by RNF grant No. 20-14-00055
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BJIMSTHASI UTHBPUIMHT A 1 YPOBHSI TOMO3UTOTHOCTH TOJIIITHHCKAX
BBIKOB-ITPON3BOJUTEJIEN HA OLIEHKY THIIA TEJIOCJIOKEHMS
JIOYEPE# B MOJIMOCKOBBE

N. C. HegamkoBcKuii

ABTop: HenamkoBckuit Mropp CepreeBud, M.H.C. OTJ€ja MOMYISIMOHHON T€HETUKU U
TEHETUYECKUX OCHOB pa3BeleHMs] KUBOTHBIX DenepalibHOro MCCIIEI0BATEIbCKOr0 IEHTpa
*KuBOTHOBOACTBA - BMK ummenu akamemuka JILK. Dpncra, 142132, MockoBckas 001acTh,
I"opoxckoit okpyr ITomonsck, mocenok Jyoposuiisl, 1. 60; nedashkovsky is@mail.ru.

Koaddunument unbpuaunra (FX) paccuutsiBanu mno dopmyne Paiita-Kucnosckoro. s
pacyera ypOBHS TOMO3WUTOTHOCTH HCIOJb30Bajach MYJIbTHIUICKCHAs MaHelb W3 12
MUKpocaTte/uuTHeIX MapkepoB (STR): TGLA227, BMZ2113, TGLAS53, ETH10, SPS115,
TGLA122, INRA23, TGLA126, BM1818, ETH3, ETH225, BM1824. HerocpecTBEHHBIH pacdeT
WHANBUAYyAIbHON romo3urotHoctd (Ca) mpow3BOAMIM KAk  OTHOIICHHWE KOJIHMYECTBA
TOMO3HUTOTHBIX JIOKYCOB K OOIIEMY KOJHMYECTBY aHAJIM3UPYEMBIX JIOKYCOB. brmomerpuueckyro
ob6paborky npoBoamin B GenAlExX 6.50 u Statistica v.10. 3nauenuss FX u Ca npucBauBaiu
JI0YEpsIM, U Jiajiee PaHKUPOBaIU Ha rpynibl: 4t FX — B | Bowin Fx=0% (n=14740), Bo Il Fx=0.1-
3.125% (n=20803), B Il Fx=3.126-6.25% (n=5377), B IV Fx>6.26% (n=1156), V rpymmna
BKJIIOYAJIa BCEX KMBOTHBIX 33 HCKIIIOUeHneM ayTopeaubix ((FX) ) (n=27336). s Ca— 8 | rpynmy
ot Ca=0% (n=1137), Bo Il Ca=8-50% (n=37316), B Il 55-77% (n=1296), B IV BCe Kpome
rereposurotHbeix ((Ca)) (n=38612). Bribopka cocrasuna 42076 nouepeit mis 318 6bikoB 1o FX,
u 39590 mouepeit mist 306 O6bikoB mo STR. Onenka Tuma TENOCIOKEHHS MPOBOIMIACH TIO
cro0apHOM cucreMe «A» H aecaTuOanpHON cucreme «b», B coorBercTBHe MeTonuku HII
«MocmemuHpopm». OTMEUEHBI CX0KHE 3aKOHOMEpPHOCTU 1o cucteMme «b»: monokeHue 3aaa
rpagarus o rpymnnam Fx 4.87-4.80-4.79 6amna (6), (Fx) =4.86., no Ca 4.817-4.816-4.7596.; yrox
3aJIHUX HOT cOOKy 1o FX 4.86-4.92-4.956., (FX) =4.926., no Ca 4.82-4.89-4.986., (Ca) =4.8996.;
MIOCTAHOBKA 3a/IHMX HOT B c3au mo Fx 5.21-5.17-5.11-5.026., (FX) =5.156., mo Ca 5.29-5.166.,
(Ca) =5.1606.; npukperuieHre nepeaHux aoiei Beivenu o FX 6.136. B | u (FX) =6.196., mo Ca
6.1846. B | u (Ca) =6.1860.; rinyouna BeiMenu mo Fx 6.38-6.43-6.47-6.376., no Ca 6.51-6.434-
6.35306.; xpemocth mo Fx 5.436. B | 1o 5.366. B IV, mo Ca 5.573-5.500-5.4926., (Ca) =5.4996.
OTMedeHo CHIXKEeHHE Bo3pacTa rnepBoro oteina ¢ 83.05 mo 80.97 mecsma o Ca, u ¢ 28.14 o 27.54
Mecsa o FX coorBerctBenHo. CpaBHenue OTT mo cucteme «A» mokazano HEOJHO3HAYHBIC
pe3yIbTAaTHI
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INBREEDING AND THE LEVEL OF HOMOZYGOSTITY INFLUENCES OF
HOLSTINE SIRES ON DAUGHTERS BODY TYPE ESTIMATES
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The coefficient of inbreeding (Fx) was calculated using the Wright-Kislovsky formula. To
calculate the level of homozygosity, a multiplex panel of 12 microsatellite markers (STRs) was
used: TGLA227, BM2113, TGLAS3, ETH10, SPS115, TGLA122, INRA23, TGLA126, BM1818,
ETH3, ETH225, BM1824. Direct calculation of individual homozygosity (Ca) was performed as
the ratio of the number of homozygous loci to the total number of analyzed loci. Biometric
processing was carried out in GenAlEx 6.50 and Statistica v.10. Fx and Ca values were assigned
to daughters, and then they were ranked into groups: for Fx, I included Fx=0% (n=14740), II
Fx=0.1-3.125% (n=20803), III Fx=3.126-6.25 % (n=5377), in IV Fx>6.26% (n=1156), group V
included all animals except for outbred ((Fx)) (n=27336). For Ca — group | included Ca=0%
(n=1137), Il Ca=8-50% (n=37316), III 55-77% (n=1296), IV all except heterozygous ((Ca))
(n=38612). The sample consisted of 42076 daughters for 318 Fx bulls and 39590 daughters for
306 STR bulls. Daughters body type (DBT) was carried out according to the 10-point system "A"
and the ten-point system "B", in accordance with the methodology of NP "Mospleminform".
Similar results were noted for the “B” system: Rump angle gradation in groups Fx 4.87-4.80-4.79
points (p), (Fx) =4.8p., for Ca 4.817-4.816-4.759p.; Rear legs set in Fx 4.86-4.92-4.95p.,
(Fx) =4.92p., in Ca 4.82-4.89-4.98p., (Ca) =4.899p.; Rear legs rear view Fx 5.21-5.17-5.11-
5.02p., (Fx) =5.15p., along Ca 5.29-5.16p., (Ca) =5.16p.; Fore udder attachment to Fx 6.13p. in
I and (Fx) =6.19p., according to Ca 6.184p. in I and (Ca) =6.186p.; Udder depth according to Fx
6.38-6.43-6.47-6.37p., according to Ca 6.51-6.434-6.353p.; Chest width by Fx 5.43p. in [ up to
5.36p. in IV, according to Ca 5.573-5.500-5.492p., (Ca) =5.499p. A decrease in the age of first
calving was noted from 83.05 to 80.97 months for Ca, and from 28.14 to 27.54 months for Fx,
respectively. Comparison of the DBT system "A" showed mixed results.
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Bupyc adpuxanckoi uymsl cBuneir (AUC) npencraBiseT co00M CTPYKTYPHO CIOXKHBIN
JHK-Bupyc, o0benuustonuii 24 reHoTHNa, OTIMYAIONUXCS JPYT OT APYra MO TeHEeTHYECKUM U
Ounonoruueckum cBoiictBaM [ 1]. Beicokoe reneTndeckoe pasHoodpasue o0yciaaBiIuBaeTcs MpaBoi
(5") m nepoii (3') BapmaOENbHBIMH OOJACTSAMU TE€HOMA, MPEICTABICHHBIX MYJIbTHTCHHBIMH
cemerictBamu, B yactHoctd MGF110. Benencrue sToro, a Takke n3-3a 0COOEHHOCTH TPOMH3Ma
AYC k knerkam mMakpodaros, 3¢ GeKTUBHAs BaKIMHA HE pa3paboTaHa. B cBs3M ¢ 3THM, IIeNBI0
JAHHOTO MCCIICJIOBAHUS SIBJSUIOCH U3YYEHHE XapaKTEPUCTUK pexkomMOunHaHTHoro Bupyca AUC
«Bourorpan/D(1L-5-6L) MGF110» in vitro. B pe3ynbraTe TpaHcheKIMU U MHPEKIUU KJICTOYHOM
muann COS-1 ¢ mocnenyromuM CKPUHUHTOM METOAOM TPEIENIbHBIX Pa3BEACHUM MOJIyueH
pekombOuHantHbii  BUpyc AYC «Boarorpan/D(1L-5-6L) MGF110». Nudumuposanue
MEPBUYHOMN KYIbTYPHI IEUKOIIMTOB CBUHEH MPOIEMOHCTPUPOBAJTIO HATMYUE IeMaJCOPOUPYIOIINX
CBOMCTB, a HH(EKIIMOHHAS aKTHBHOCThH coctaBmia 7,25+0,28 Ig TAE50/cm3. Hannuune aenenuu
yacTd MynabTUTeHHBIX cemeiictB MGF110 y mramma «Bonrorpaa/D(1L-5-6L) MGF110» ne
0Ka3aJi0 BIMSHHS Ha €r0 PETUTHKAITKIO iN VItro.

JanbHelimee n3ydeHue QpyHKIUI OTAEIbHBIX TEHOB MyJIbTUreHHoro cemeiictrea MGF110
U UX POJIM BO B3aUMOJEHUCTBHUH C KJIETKOM X035/MHA SBIISETCS BaXKHON COCTaBIIAIOIIEH B BOIIPOCAX
uzydeHust Ouonorun Bupyca AYUYC U NOTEHLMAIbHO MOXET CIIOCOOCTBOBATH pPa3paboOTKe
3 GEKTUBHON BaKI[MHBbI.

Pabora nonnepxana rpanrom PH® Ne22-24-00552.
JIureparypa:

[1] Dixon L.K. African swine fever / L.K. Dixon, H. Sun, H. Roberts // Antivir. Res. -
2019. - V. 165. - P. 34-41.
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African swine fever virus (ASF) is a structurally complex DNA virus including 24
genotypes that differ from each other in genetic and biological properties [1]. High genetic
diversity is caused by the right (5') and left (3') variable regions of the genome which are
represented by multigenic families, in particular MGF110. Because of that, and also because of
the ASF tropism peculiarity to macrophage cells, an effective vaccine has not been developed. In
this regard, the aim of this research was to study the characteristics of the recombinant ASF virus
"Volgograd/D(1L-5-6L) MGF110" in vitro. As a result of COS-1 cells transfection and infection
with subsequent screening by the limiting dilutions method of the recombinant ASF virus,
"Volgograd/D(1L-5-6L) MGF110" strain was obtained. Infection of the primary culture of porcine
leukocytes demonstrated the presence of hemadsorbtion properties, and the infectious activity was
7.25+0.28 1g HAES50/cm3. The presence of partial deletion of the MGF110 multigenic families in
the Volgograd/D(1L-5-6L) MGF110 strain did not affect its replication in vitro.

Further study of the individual genes functions of the MGF110 multigenic family and their
role in interaction with the host cell is an important task in the study of the ASF virus biology and
potentially can contribute to the development of an effective vaccine.

This work was supported by Russian Science Foundation, project Ne 22-24-00552
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B nacrosiee BpeMsl reH JenTuHa NpPeACTaBiseT OOJIBLION MHTEpec AJIS CENEeKLUMU Kak
JAHK-mapkep, Tak Kak oOKas3blBaeT 3HAYMTEIbHOE BIMSHME Ha YPOBEHb MOJIOUHOU
IPOAYKTUBHOCTH KOPOB, CO/IepKaHNe HauboJiee [IEHHBIX KOMIIOHEHTOB B MOJIOKE (OenKa U xKupa),
a TakXke MpOAYKTUBHOE ponroierve [1]. PAgoM ydeHBIX clenaHo MpeanookKeHue, 4YTO
coBmectHoe JeiictBue mosmmMopduamor A0V, Y7F, R25C rena yentuHa Ha XO3SHCTBEHHO
MI0JIE3HBIE TPU3HAKH KPYITHOTO POTaToro CKOTa 00jIee BRIPaXKEHO, YeM U3MEHEHHE B ATHX JIOKYCax
B oTAeNbHOCTH [2]. McXo/s U3 9TOT0, B X0/I€ UCCIIEIOBAHUS HAMH OBLIO U3YYE€HO pacipeiesieHre
KOMIUIEKCHBIX T€HOTHUIIOB TUIEMEHHOTO KPYITHOTO POTaToro CKOTa KOCTPOMCKOW MOPOJBI, U UX
accolManus ¢ X03siCTBEHHO MOJIEe3HbIMU MTpU3HaKkaMu. ['eHoTunupoBanue odpasios JJHK kopos
(n=33) mpoBoAMIN METOIOM MOJIUMEPA30ii LEeMHON peakiuu B peaibHoM Bpemenu (IILIP-PB) ¢
npuMeHeHneM HRM-ananusa. YcTaHOBIEHO, UTO B U3yYEHHOH MOMYJISAIMH KOPOB KOCTPOMCKON
MOPO/IbI HAUOOIBIIEH YacTOTOM BeTpeuaeMocTu o0nananu komiuiekcHble reHoTunsl AVY YRR,
AVYYRC. Ilo pesynbratam uccnenoBanuii reHotunn AVYYRR xapakrepusoBaics TeHACHINEH
K Ooyiee BBICOKMM IIOKa3aTelasiM MOJIOYHOM MPOAYKTHUBHOCTU. Tak, yIOW KOpPOB C JaHHBIM
reHoTHroM 3a | makranuio Ha 6% npeBocxoami reHotut AAYYRC, a B cpeHeM 3a TpH JIaKTaIiu
Obur Bhie, yeM y cBepcTHHIl ¢ reHotunmamu AAYYRC u AAYYCC nHa 12,6 u 3,9%
COOTBETCTBEHHO. Takke OTMEYeHa TeHJEHIMS K HauOOJBIIMM IOKa3aTelsM kupa U Oelka B
mosoke y KopoB AVYYRR-renotuna. KopOBBI-HOCHTENBHUIBI KOMIUIEKCHOTO T'€HOTHIIA
AVYYRC HampoTHB OTIMYAINCh HU3KMMHU IIOKA3aTeNsIMH MOJOYHOM MPOAYKTUBHOCTH, HO
JUIUTENIEHBIM CPOKOM XO3SHCTBEHHOT'O MCIOJIb30BAHUS HA YPOBHE 5,7 JMaKTalMid MpH CpeIHEM
ynoe 3a jakranuio 6121,9 xr monoka. I'enotunn AVY YRR npeBocxoaut renotun AVYYRC o
yI010 32 mepByto gakTaiuto Ha 17,0%, a B cpennem 3a 3 nakranuu Ha 12,5%, a o coiepKaHuIo
XKHpa 1 Oesika B MOJIOKE 3a MepByro jakranuio Ha 2,4% u 1,8% u B cpenHeM 3a 3 jaktanuu Ha
3,8% u 2,1% COOTBETCTBEHHO.
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Opnnaxo xuBoTHble AVYYRR-reHotuna ¢ npoayKTUBHBIM JIOJIT0JIETUEM Ha YpoBHE 4,5
JAKTALMN U MOXU3HEHHOW MPOAYKTUBHOCTHIO 29396 Kr MOjOKa yCTynajld KOpOBaM T'€HOTHIIA
AVYYRC ¢ noxusneHHbIM yaoeM 35936 kr monoka. Takum oOpazoM, B X0JI€ MCCIIECIOBAHUN
OBLTIO YCTaHOBJICHO, 4YTO KoMruieKcHbIM TeHotunm AVY YRR xapakrtepuszoBaiics BBICOKUMU
YVI0SMH, COJICp)KaHHEeM >kupa W Oenmka B mojioke, a reHotun AVYYRC accomuupoBad ¢
JUTUTETTLHBIM CPOKOM XO3SIICTBEHHOTO UCTIOIh30BAHUS JKUBOTHBIX.

Perucrpanmonnsiii Homep HUOKTP MCX P® 121121300347-5.
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Currently, the leptin gene is of great interest for breeding as a DNA-marker, as it has a
significant impact on the level of dairy productivity of cows, the content of the most valuable
components in milk (milk fat and protein), as well as productive longevity [1]. A number of
scientists have suggested that the combined effect of polymorphisms A80V, Y7F, R25C of the
leptin gene on economically useful traits of cattle is more pronounced than the change in these loci
separately [2]. Based on this, in the course of the study, we studied the distribution of complex
genotypes of breeding cattle of the Kostroma breed and their association with economically useful
traits. Genotyping of cow DNA samples (n=33) was performed by real-time polymerase chain
reaction (PCR-RT) using HRM-analysis.
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It was found that in the studied population of cows of the Kostroma breed, complex
genotypes AVYYRR, AVYYRC had the highest frequency of occurrence. According to the
research results, the AVYYRR genotype was characterized by a tendency to higher traits of milk
productivity. Thus, the milk yield of cows with this genotype for the first lactation was 6% higher
than the AAYYRC genotype, and on average for three lactations was higher than that of peers with
the AAYYRC and AAYYCC genotypes by 12,6 and 3,9%, respectively. There is also a tendency
to the highest indicators of fat and protein in milk in cows of the AVYYRR genotype. Cows
carrying the AVYYRC complex genotype, on the contrary, were distinguished by low indicators
of milk productivity, but a long period of economic use at the level of 5,7 lactations with an average
milk yield per lactation of 6121,9 kg of milk. The AVYYRR genotype exceeds the AVYYRC
genotype in milk yield for the first lactation by 17,0%, and on average for 3 lactations by 12,5%,
and in fat and protein content in milk for the first lactation by 2,4% and 1.8%, and on average for
3 lactations by 3,8% and 2,1%, respectively. However, animals of the AVY YRR genotype with a
productive longevity of 4,5 lactation and a lifetime productivity of 29396 kg of milk were inferior
to cows of the AVYYRC genotype with a lifetime milk yield of 35936 kg of milk. Thus, in the
course of research, it was found that the AVYYRR complex genotype was characterized by high
milk yields, fat and protein content in milk, and the AVYYRC genotype was associated with a
long period of economic use of animals.

The R&D registration number of the Ministry of Agriculture of the Russian Federation is
121121300347-5.
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Lenp nanHO# paboTHI — ¢ UCTIONB30BaHUEM METO10B OnonH(popmaTuku onpeaenuts SNP
Uit audepeHImanuu CBUHEH MOPOabl HOPKIIUP OT ApYrux mopox. st uccrnenoBanus ObuH
UCTIOJIb30BaHbl TEHOMBI JKMBOTHBIX, MPEACTABICHHBIE B OTKPHITOM AocTyne B (opmate SRA
(Sequence Read Archive), koTopsie IOMOJHUTEILHO KOHBEPTHpOBaau B ¢opmar *.fasta c
ucrnosip3oBanueM nakera SRA-Toolkit. s aBromatu3aiuu mpouecca NOUCKa HYKICOTUIHBIX
nocnenoBarensHocteil in Silico, gaaHKuUpyOMUX HCKOMBI allielb, UCIONb30BaIM CKPHIT Ha
s3pIKe TporpammupoBanus Python v.3.10 ¢ momomipto cpeasl pa3pabOTKH MPOrpaMMHOTO
obecrieuenus Jupyter Notebook. Xpomocomuas mosurmst mis SNP ompenenena mist Bepcuu
coopku renoma Sscrofall.l (GCF _000003025.6). [lannas paboTa SBJISETCS JIOTHYCCKHM
MPOJIOJDKEHUEM  WCCIEAOBaHHWM, TMpoBeACHHBIX Hamu panee [1, 2]. IIpoBeneHHbIi
OnomH(pOpMaTHUECKUN aHATIN3, HATIPABJICHHBINA Ha onpenenenue renorumna mo 261 SNP st 178
KMBOTHBIX Bua Sus scrofa domesticus (mropok — 69, nanapac — 24, kpymHas 6enas — 45, nbeTpeH
— 21, #opkump — 19), no3BOAWJI paccUMTaTh YacTOTHl BCTPEYAEMOCTH I'€HOTHIIOB.
Huddepenuupyrommii norenuuan SNP 1ias ompeneneHus 4UCTONOPOTHOCTH OIMPEENISIn C
ucnonb3oBanueM ROC-ananu3za B cratuctuueckoM nakere SPSS v.20.0. IIpu Hannuuy HUKHEH
rpaHuIbl acuMnTorudeckoro 95% JIU 6onee 0,5 mis napamerpa AUC, SNP nosunnonuposancs
KaK TEHeTHYECKH MapKep cO 3HAaYMMbIM JU((GEpEeHIUPYIOIUM MOTEeHIHaIoM. YacTh u3
OTIpeNieNIeHHBIX Ut quddepeHnranuu cBuHeill nmoponasl Hopkmmp SNP mpencraBiena Huxe:—
Chr.3: 64757843 A>G (AUC=0,742, p=4,44E-04, 95% J11=[0,646-0,838]),— Chr.5: 53716106
A>C (AUC=0,647, p=3,3E-03, 95% JI1=[0,53-0,764]),— Chr.7: 101257337 C>T (AUC=0,666,
p=1,59E-02, 95% J11=[0,564-0,768]),— Chr.13: 196377418 A>G (AUC=0,715, p=1,79E-03, 95%
JIN=[0,615-0,815]),— Chr.14: 72991761 C>T (AUC=0,674, p=1,14E-02, 95%J1=[0,567-
0,782]),— Chr.14: 107457741 C>T (AUC=0,69, p=5,83E-03, 95% JA1=[0,573-0,807]),— Chr.16:
17314272 C>T (AUC=0,657, p=2,25E-02, 95% IWN=[0,537-0,777]),— Chr.18: 3442709 A>G
(AUC=0,706, p=2,78E-03, 95% JIN=[0,586-0,826]). Takum 00Opa3om, HaMU OBLIH BBISIBICHBI
SNP, nemoHcTpuUpYIOIIHE BBICOKYIO CTOCOOHOCTD K AU(PepeHInaiy nopoabl CBUHEH HOPKILIUD.
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The purpose of this work is to determine SNPs for differentiating Yorkshire pigs from other
breeds using bioinformatics methods. For the study was used animal genomes, submitted in the
open access in the SRA (Sequence Read Archive) format, which were additionally converted into
the *.fasta format using the SRA-Toolkit package. To automate the process of searching for in
silico nucleotide sequences flanking the desired allele, a script in the Python programming
language v.3.10 was used using the Jupyter Notebook software development environment. The
chromosomal position for the SNP was determined for the genome assembly version Sscrofall.l
(GCF_000003025.6). This work is a logical continuation of our previous studies [1, 2]. The
bioinformatic analysis aimed at determining the genotype by 261 SNPs for 178 animals of the Sus
scrofa domesticus species (Duroc - 69, Landrace - 24, Large White - 45, Pietrain - 21, Yorkshire -
19) allowed us to calculate the frequencies of occurrence of genotypes. The differentiating
potential of SNPs for determining purebredness was determined using ROC analysis in the
statistical package SPSS v.20.0. In the presence of the lower limit of the asymptotic 95% OR of
more than 0.5 for the AUC parameter, SNP was positioned as a genetic marker with significant
differentiating potential. Some of the Yorkshire SNPs defined for differentiation are shown below:
- Chr.3: 64757843 A>G (AUC=0.742, p=4.44E-04, 95% OR=[0.646-0.838]), - Chr.5: 53716106
A>C (AUC=0.647, p=3.3E-03, 95% OR=[0.53-0.764]),— Chr.7: 101257337 C>T (AUC=0.666,
p=1.59E- 02, 95% OR=[0.564-0.768]),- Chr.13: 196377418 A>G (AUC=0.715, p=1.79E-03, 95%
OR=[0.615-0.815]),- Chr.14 : 72991761 C>T (AUC=0.674, p=1.14E-02, 95% OR=[0.567-
0.782]),— Chr.14: 107457741 C>T (AUC=0.69, p=5.83E -03, 95% OR=[0.573-0.807]),- Chr.16:
17314272 C>T (AUC=0.657, p=2.25E-02, 95% OR=[0.537-0.777]),- Chr. 18: 3442709 A>G
(AUC=0.706, p=2.78E-03, 95% OR=[0.586-0.826]). Thus, we have identified SNPs that
demonstrate a high ability to differentiate the breed of Yorkshire pigs.
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Ha cerogusmHuii AeHb KJIETOYHBIE PENPOLYKTUBHBIE TEXHOJIOTUMU SIBISAIOTCS OJHOW U3
BOKHEHIIMX COCTABJSIOIIMX HPAaKTUYeCKOH OuorexHosorud. OHM NPUMEHSIOTCS Kak s
YIIy4IIEHUS UMEIOIIMXCS TIOPOJL CEIbCKOXO35IIICTBEHHBIX JKUBOTHBIX, TaK U JUISl CO3/IaHUS HOBBIX.
B ¢Bs3U ¢ 3TUM, BOIIPOC 0 3aKOHOJATEIBHOM PETYIUPOBAHUU U IIOAJEPIKKE UCCIIEIOBAHUN B 3TOU
00J1aCTH CTAHOBUTHCS KpallHE aKTyaJIbHBIM.

N3ydyenne Bompoca OMOTEXHOJIOTHH C IOPHIWYCCKOW TOYKH 3PEHHUs IOKa3aio, 4To, He
CMOTpSi Ha pa3BUTHE TOCYIAPCTBCHHBIX IPOTPAMM IOCICIHUX JIET, €€ 3aKOHOJaTeIhbHOe
peryivpoBaHue HeIOpadOoTaHO. ITO OTMEYAIOT KaK PsiJI IPAaBOBEIOB B CBOMX HAYYHBIX Tpyaax [1],
TaK M HETIOCPEICTBEHHO 3aKoHoaatenu. Hanpuwmep, npesunent B.B. [Tyrun ocenbto 2021 roia Ha
COBCIIAHMWU TI0 BOINPOCAM PAa3BUTHUS TEHETHUYECKUX TEXHOJOTHH OTMeYanl HEoOXOIMMOCTh
CO3/1aHusl YHU(DUIIMPOBAHHOM CUCTEMbI XPAHCHUSI MATEPHAJIOB M OOpa3IoB, a TAaKXKe TO, YTO B
nepcriekTuBe OyperT moamucaH ykaz 00 oOpameHuH ¢ 0co00 IICHHBIMH TEeHETHYCCKUMH
MaTepHaaMH.

W3 sToro cnemyer, 4TO B POCCUICKOM 3aKOHOJATENbCTBE 00pazoBanach 3HAUMTEIbHAS
Operib B cepe pa3BUBAIOIINXCS OTPACTCi, B YaCTHOCTHU U OMoTexHOoNoruu. JlaHHOE HanpaBleHHe
JOJIKHO SIBJSTHCS] IPHOPUTETHBIM U MOJYYaTh MOJIEPIKKY CO CTOPOHBI TOCYIAapCTBa, B MEPBYIO
odepesb B BUJIe pepOpMbI 3aKOHOIATEIHHOM 0a3bl B 00JIaCTH 300MHKEHEPUU U OMOTEXHOJIOTHUH.
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Today, cellular reproductive technologies are one of the most important components of
practical biotechnology. They are used both to improve the available breeds of farm animals and
to create new ones. In this regard, the issue of legislative regulation and support for research in
this area becomes extremely relevant.

The study of the issue of biotechnology from a legal point of view showed that, despite the
development of state programs in recent years, its legislative regulation is unfinished. This is noted
both by a number of legal scholars in their scientific works [1], and directly by legislators. For
example, President V.V. Putin in the fall of 2021 at a meeting on the development of genetic
technologies noted the need to create a unified system for storing materials and samples, as well
as the fact that in the future a decree will be signed on the treatment of especially valuable genetic
materials.

It follows from this that a significant gap has formed in Russian legislation in the field of
developing industries, in particular biotechnology. This area should be a priority and receive
support from the state, primarily in the form of reform of the legislative framework in the field of
animal engineering and biotechnology.
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YK 636.2.034
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]_IGJIB HCCHCHOBaHHﬁZ HU3YUYCHUC BJIIMAHUA CY6KHI/IHI/I‘ICCKOFO KET03a Ha IrEMAaTOJIOTHYCCKHUEC
IMOKa3aTCJin KPOBU BLICOKOIMMPOAYKTUBHBIX MOJIOYHBIX KOPOB B IMOCJICOTEIbHBIN nepuon.

Hccnenyemble ;KMBOTHBIE 110100paHBl IO IPUHIIMITY YCIOBHBIX aHAJIOTOB U pa3JIeleHbl Ha
2 rpynmbl 1O 8 TOoJOB B KaXJIoW. 1 rpymma — >KMBOTHBIE C KOHIEHTpalued B KpoBH 3-
runpokcudyrapara menbme 1,0 mmounb/n, 2 rpynma — xuBotHeie ¢ CKK ¢ xoHneHTpanmei 3-
THIPOKCU-OyTHpara B KpoBu B auanasone 1,0-1,4 MMoib/i. YcnoBus conepkaHust 1 KOPMIICHHS
uX OBLIM OJAMHAKOBBIMHU IS Bcex rpymi. [[is skcmpecc-omnpeneneHust 3-rupokcudyTupara B
KpPOBH UCTONB30Baics riaokoMeTp FreeStyle Optium. Onpenenenue ypoBHs 3-THAPOKCHOYTUpATa
MPOUCXOIMIO 2 pa3a: Ha S5-blif U 15-pIi eHb mocne oTena. B3siTHe KpoBU OCYIIECTBISUIA U3
XBOCTOBOIl ~ BeHBI mepel  yTpeHHHMM  KopmiieHHeM. ChIBOpOTKa KpOBH  IOJIyu€Ha
uenTpudyruposanuem (3000 06/Mun) ¢ nocneayromuM samopaxusanreM rpu -20°C. B o6pasiax
OTIPENIeIISUTN CIeNYIOIINE TTOKA3aTeNN: IPUTPOIUTHI, TEMOTIIOONH, TEeMAaTOKPHUT, 00U 00BeM
SPUTPOLIMTOB, CPETHEE COJIEPKAaHNE TeMOTJI00MHA B SPUTPOLIMTAX, PACHIPEEICHHE IPUTPOLIUTOB
B KPOBH, JIEHKOIMTHI, IPAHYIOLUTHI, MOHOLUTHI, TUMQPOLUTHI, TPOMOOLUTHI, CPEIHUN 00beM
TPOMOOITUTOB (TeMaTOJIOTHIECKUil KOHTPOJb (KoHTposibHas KpoBb) CBC-3D (R&D Systems,
CIIIA), ananu3atop aBTOMaTHYeCKWil s remaronorumdeckoro aHamuza «TECOM»y», KHP).
[TomyuenHble paHHble 0OpaboTaHel npu nomomu nporpammel IBM  Statistics, CIIA).
HopmanbsHOCTh pacnpezneneHuss OpoBEpsUIM € TOMOMIbIO TecTa XoJIMOropora-CMHpHOBa.

Hcnonp3oBanu TUCIIEPCUOHHBIA aHaNIM3 ¢ MTOBTOpHBIMU u3MepeHusiMu (Repeated-measures
ANOVA).

VYposenb 3-rugpokcudyrupara s ¢ukcauuu CK BeiOpan 1-1,4 mmons/n. B rpymme
#uBoTHBIX ¢ CK k 15-My nHIO mocie oTena MHpOM30LUIO JOCTOBEPHOE CHUXKEHHE 3-
TUAPOKCUOyTHpaTa A0 mokazareneit HopMbl (<1 mmonb/i). ['pynmer Mexay co0oi TOCTOBEPHO
pazmuyanuch (p<0,001). MOXKHO OTMETHTH, YTO TEMATOJIOTMYECKHE IIOKa3aTed KpPOBH
JIOCTOBEPHO HE PA3MYAINCh MEXIY COOOH B ciydae MEXIPYIIIOBBIX 3HaueHwWH. [lokazarenn
COJIepKaHUsI IPUTPOIMTOB W TEMOTIIOOWHA OBLTM TMPAKTHYECKH HICHTUYHBIMH W COXPaHSIIN
CXOXYI0 AWHAMHUKY BHYTPH KaXIOW Tpymmbl — K 15 JHIO mocie oreia MPOUCXOIUIO0 HX
nocroBeproe cHmwkenue (p<0,05 u p<0,001, coorBercTBeHHO). B ciydae mnokasarenei,
XapaKTepU3YIOIMIMX HMMMYHUTET >KUBOTHBIX oOpamiaeT Ha ce0s BHUMAaHHE MOHMKEHHAs
KOHIIEHTpaLus JeUKouToB B rpymrne ¢ CK riaBHbIM 06pa3oM 3a CUe€T MOHOIIMUTOB U JIUM(OIIUTOB.
B cny4yae BHYTpUTPYIIITOBBIX 3HAYEHUH CTOUT OTMETHTD, YTO MPAKTHYECKHU BCE TTOKA3aTEIH KPOBU
KpoMe JIMMQOIMTOB U CPEIHEr0o 00bemMa TPOMOOIMTOB JOCTOBEPHO HM3MEHUIIUCH B CTOPOHY
yBenu4eHus. Ha mpoTspkeHHH BCETo paccMaTpUBAaeMOro TIepro/ia B 000UX IPYIIIax COOTHOIICHUE
TPaHyJIOIUTOB, MOHOIIUTOB U JIMM(OIIUTOB MPAKTHYECKH HE U3MEHSIIOCH (TPaHyJIOMHUTOB OBLIO

OoJIbIIe BCEro, Janee CIeayroT JUMQPOITUTHI 1 MOHOIIUTHI).
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Koppensunonnslii aHanu3 BbISIBAI CUJIBHYIO OTPULIATENIbHYIO CBSI3b B 1 -0 rpymnmne Mexay
COJIEpKaHUEM B KPOBHM 3-TUAPOKCHMOyTMpaTa Ha S5-bi W 15-bIil AHM TOC]E OTela C YPOBHEM
JeKonMTOB Ha 15 fAeHb (YeM HUXKE YPOBEHb 3-THAPOKCHOYTHpaTa, TEM BBIIIE YPOBEHb
neiikonutoB). OOpamiaer Ha ce0s BHUMaHUE KOPPEISLUOHHAS CBA3b MEXKIY COJEp:KaHUEM
TPaHYJIOIMTOB Ha 5 JIeHb M KOHIEHTpaluel 3-ruapokculOyrupara Ha 15 neHp mocie orena. B
3aBHCHUMOCTH OT TpYIIbl 3Ta CBs3b ObUla CUIBHON oTpuuartenbHoil (1 rpymma) U CHIBHO
MoJIOXKUTENbHOU (2 rpymnmna). MuTepecHass TeHIEHIUS MPOCICKUBACTCS B CJIydae MOHOLIUTOB —
ypOBEHb 3-THIpOKcHOyTHpaTa Ha 15 IeHb mocie oTeNa MOJI0KUTEIEHO KOPPEITHPOBAII C YPOBHEM
MOHOITUTOB Ha 15 nmeHb mocie oTena B 00ouMX rpymmax (B MEpBOH Tpymme Koppemsius Obuia
3HaunMoii p<0,05). T.e. monoxuTensHas CBsI3b PUKCUPYETCSI B MOMEHT, KOT/Ia )KUBOTHEIE yiKe 0e3
cyOknmuHuYeckoro kero3a. Ho Ha 5 neHp mocie oTena ypoBeHb 3-THAPOKCHOyTHpaTa
KOPPEIUPOBaAJ OTPULIATENILHO C MOHOLIUTAMH TOJIBKO B TPYMIE ¢ CYyOKITMHUYECKUM KETO30M (4eM
HUKE KOHIEHTpalus 3-THAPOKCHOyTHpaTa, TEM BBIIIE COAEpKaHHEe MOHOUUTOB). CBS3b
MHTEpECHAas U 3aCIy)XHBAaeT [albHEHUIIEro M3y4eHHs, T.K. MOHOIUTHI SIBISIOTCS OJHHUMHU U3
OCHOBHBIX JICHKOIIMTOB, MPOAYLIUPYIOIUIUX MPOBOCHAIUTEIbHBIC ITUTOKUHBI, 00ECIEeYNBAIOIINX
MOOMIM3AIIUI0 BOCTIAJIUTEIIEHOTO OTBeTa. He BBIIBICHO JOCTOBEPHBIX PA3IAYHN MEXKIY
reMaToJIOTHYECKUMU MMOKA3aTESIMU KPOBU KOPOB-TIEPBOTEJIOK B 3aBUCUMOCTH OT KOHIIEHTPAIIH
3-runpokcudyTupara. Bo3aMOXXHO 3TO CBs3aHO ¢ BbIOpaHHBIMU nuanasoHamu (1-1,4 Mmons/m).
YcTaHOBIEHA KOPPEJSAIMOHHAsA CBSI3b MEXIY YpPOBHEM 3-TUAPOKCHOyTHpaTa U YpOBHEM
MOHOIMTOB (B pa3iHuYHbIe JHU TIOCJIE OTela), KOCBEHHO IMOKa3bIBalOIas, 4YTO YpPOBEHb
BOCTIAJIUTENBHBIX MPOIECCOB Y KUBOTHBIX C CYOKIMHUYECKHM KETO30M HIKE B CPaBHEHUU CO
3JI0POBBIMH >KUBOTHBIMHU.

Pabora mpoBeieHa B paMKax BBITOJHEHUST HAYYIHBIX HCCIIEOBAaHUN MUHICTEPCTBA HAYKH
u BbIciIero oopazosanust PO no reme Noe AAAA-A18-118021990006-9
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The purpose of the research: the study of the effect of subclinical ketosis on the
hematological indicators of the blood of highly productive milk cows in the postal period.
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The studied animals are selected according to the principle of conditional analogues and
divided into 2 groups of 8 goals each. 1 group-animals with a concentration in the blood of 3-
hydroxybutarate less than 1.0 mmol/L, 2 groups-animals with an UC with a concentration of 3-
hydroxy-butyrate in the blood in the range of 1.0-1.4 mmol/I. The conditions of their detention and
feeding were the same for all groups. For express determination of 3-hydroxybutirates in the blood,
Freestyle Optium glucometer was used. The determination of the level of 3-hydroxybutirates took
place 2 times: on the 5th and 15th day after the hotel. Taking blood was carried out from the tail
vein in front of the morning feeding. The blood serum was obtained by centrifugation (3000 rpm)
with subsequent freezing at -20 ° C. The following indicators were determined in the samples: red
blood cells, hemoglobin, hematocrit, the total volume of red blood cells, the average hemoglobin
content in red blood cells, the distribution of red blood cells in the blood, leukocytes, granulocytes,
monocytes, lymphocytes, thrombocytes, the average volume of platelets (hematological control
(control blood) CBC-3D) (R&D Systems, USA), automatic analyzer for hematological analysis
"Tecom", China). The data obtained are processed using the IBM Statistics, USA). The normality
of the distribution was checked using the Kholmogorov-Smirnov test. Used dispersion analysis
with repeated measurements (Repeated -measures Anova).

The level of 3-hydroxybutirate for fixing the UK is selected 1-1.4 mmol/l. In the group of
animals with the UK, to the 15th day, after the hotel, a reliable decrease in 3-hydroxybutirate to
the norm (1 mmol/I) occurred. The groups between themselves significantly differed (p <0.001).
It can be noted that the hematological indicators of blood did not significantly differ in the case of
intergroup values. The indicators of the content of red blood cells and hemoglobin were almost
identical and retained similar dynamics within each group - by 15 days, after the hotel, their
reliable decrease took place (p <0.05 and p <0.001, respectively). In the case of indicators
characterizing the immunity of animals, the reduced concentration of leukocytes in the group with
the UK mainly due to monocytes and lymphocytes is noteworthy. In case of intra -group values,
it is worth noting that almost all blood indicators except lymphocytes and the average volume of
platelets have significantly changed towards the increase. Throughout the period under
consideration in both groups, the ratio of granulocytes, monocytes and lymphocytes practically
did not change (granulocytes were most, followed by lymphocytes and monocytes).

The correlation analysis revealed a strong negative relationship in the 1st group between
the 3-hydroxybutirate content in the 5th and 15th days after the hotel with the level of leukocytes
for 15 days (the lower the level of 3-hydroxybutirates, the higher the level of leukocytes). The
correlation between the content of granulocytes on the 5th day and the concentration of 3-
hydroxybutirates on 15 days after the hotel is noteworthy. Depending on the group, this connection
was strong negative (1 group) and very positive (group 2). An interesting trend can be traced in
the case of monocytes-the level of 3-hydroxybutirate 15 days after the hotel positively correlated
with the level of monocytes 15 days after the hotel in both groups (in the first group the correlation
was a significant p <0.05). Those. A positive connection is fixed at the moment when animals are
already without subclinical ketosis. But on the 5th day after the hotel, the level of 3-
hydroxybutirate correlated negatively with monocytes only in a group with subclinical ketosis (the
lower the concentration of 3-hydroxybutirates, the higher the content of monocytes). The
connection is interesting and deserves further study, because Monocytes are one of the main
leukocytes producing pro -inflammatory cytokines that ensure the mobilization of an inflammatory
response. There were no reliable differences between the hematological indicators of the blood of
the first cows, depending on the concentration of 3-hydroxybutirates.
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Perhaps this is due to the selected ranges (1-1.4 mmol/l). A correlation of the level of 3-
hydroxybutirates and the level of monocytes (on various days after the hotel) was established,
indirectly showing that the level of inflammatory processes in animals with subclinical ketosis is
lower in comparison with healthy animals.

The work was carried out as part of the implementation of scientific research of the
Ministry of Science and Higher Education of the Russian Federation on the topic No. AAAA-A18-
11802199000-9
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