HaykoBun xxypHan «bionorisi TBapuH»

CgigouTBO Npo AepxaBHy peecTtpauito: Ne KB 21158-109581P
Big 23.01.2015.

Mpo6nematuka: disionoris i 6ioximis, BeTepuHapHa MeauuuHa,
XVBMEHHA Ta rofiens, po3BefeHHs i cenekuis TsapvH, Mopdonoris,
KNITUHHA Ta MonekynsipHa Gionorisi, iMyHonorisi, reHeTuKa, ekonorist
i TokcMKonorisa, umMTonoris, Mikpobionoria Ta 6ioTexHonorisA; ornsau
akTyanbHux npobnem Bionorii; MeToanyHi poboTn, B SIKUX ONMCaHO
HOBI abo BOOCKOHaneHi MeToau JocnigkeHb; cTaTTi 3 icTopii 6iono-
ri4YHOI, BETEPMHAPHOI Ta CiNbCbKOrocnogapchbKoi Hayk, L0 BUCBIT-
TIOOTb EBOSIOLIO ifeW, BUHUKHEHHS! | PO3BUTOK HayKOBMX LUKIN abo
NPUCBAYEHi TBOPYMM NOPTPETaM YYEHUX; AUCKYCIVHI CTaTTi peLeHsin
Ha HOBI KHUIM Ta Ha XXypHanbHi nybnikauii; HaykoBa XpoHika.

3acHoBHuUK: IHcTUTYT Gionorii TBapuH HAAH.

Pik 3acHyBaHHsA: 1998. MepioanyHicTb: 4 pa3n Ha pik.

MoBa BMAaHHA: yKpaiHCbKa, aHMincbKa.

HaykoBu# xypHan «Bionoris TBapuH» iHAaekcyeTbes y The Index
Copernicus International, Google Scholar, Cross Ref, WorldCat.

FonoBHui peaakTop: Canura 0. T., A4. Gion. H.
HaykoBui pegaktop: Byamacka . B., A. c.-T. H.
BiagnoBinanbHui cekpetap: paboscbka O. C., k. Gion. H.
Komn’rotepHa Bepctka: CyauH K. HO.

Scientific journal “The Animal Biology”

Certificate of print media State registration: No. KB 21158-
10958I1P of 23.01.2015.

Aims and Scope: physiology and biochemistry, veterinary medi-
cine, nutrition and feeding animals, breeding and selection, morpholo-
gy, cellular and molecular biology, immunology, genetics, ecology and
toxicology, cytology, microbiology, biotechnology; reviews on actual
problems of biology; methodical works describing new or improved
research methods; articles about the history of biological, agricultural
and veterinary sciences highlighting the evolution of ideas, the con-
ception and development of scientific schools or dedicated to creative
portraits of scientists; discussion reviews of the new books and the
journal publications; scientific chronicle.

Founder: Institute of Animal Biology NAAS of Ukraine.

Published since: 1998. Periodicity: 4 times per year.

Language: Ukrainian, English.

The scientific journal “The Animal Biology” is included in: The
Index Copemicus International, Google Scholar, CrossRef, WorldCat.

Editor-in-chief: Yuriy Salyha, Dr. Sc.

Scientific Editor: lhor Vudmaska, Dr. Sc.
Editorial secretary: Olexandra Grabovska, PhD.
Page layout: Kateryna Sudyn.

PEOAKLINHA KONErIA

Canwra HOpin TapacoBwud, IHcTuTyT Gionorii TBapuH HAAH (Ykpaina) — FonoBa kornerii, ronoBHUiA pegakTop
Byamacka Irop BacunboBuy, IHcTuTyT Gionorii 1BapuH HAAH (YkpaiHa) — 3acTynHWK ronoBHOro pefaktopa

AHTOHSIK ManuHa JleoHigiBHa, JbBIBCbKMI HaLiOHanNbHUI yHiBepcuTeT iMeHi |. PpaHka (YkpaiHa)
BaptneBcbkui MNaBen, BetepyHapHuii konemx OHTapio, lN'yendcbkuin yHiBepcuteT (KaHagaa)
Binun Poctucnas OnekcaHapoBuY, JIbBIBCbKUI HaLiOHaNbHUA MegnyHui yHiBepeuteT imeHi anuna Manuupkoro (YkpaiHa)

BowTiok OnekcaHap, Ynncanbcbkuii yHiBepcuTeT (LLiBewis)
Biwyp Oner IBaHoBUY, IHCTUTYT Gionorii TBapuH HAAH (YkpaiHa)

FaBpunsk Bikropis BacuniBHa, HauioHanbHuin yHiBepcuTeT «J1bBiBCbKa nonitexHikay» (YkpaiHa)

I'keroubkumn Meuncnas PomaHoBuY, [bBIBCEKMIA HALOHANBHWIT MeauyHWit yHiBepcuTeT iM [aHuna Manuuskoro (YkpaiHa)
Fnapin Muxanno BacunboBuy, HauioHanbHa akagemis arpapHux Hayk Ykpainu (Ykpaina)

F'yHuyak Anna BonogumupiBHa, IHcTuTyT Gionorii TBapuH HAAH (YkpaiHa)

Honi6a Mukona, MeHcunbeaHcekuii yHiBepcuteT (CLLA)

Xykopcbkuin Octan MupocnaBoBuY, HauioHanbHa akagemis arpapHux Hayk Ykpainu (YkpaiHa)

3asukiBcbka OkcaHa CTaHicnaBiBHa, J1bBIBCbKWI HaLLiOHANbHWIN MeaWYHNUIA YHiBepeuTeT imeHi [laHnna Manuupkoro (YkpaiHa)
Ickpa PycnaHa flpocnagiBHa, IHcTuTyT Gionorii TBapuH HAAH (Ykpaina)

KanauHtok Ilinis MNpuropiBHa, HauioHanbHuiA yHiBepeuteT BiopecypciB i NpupofoKkopucTyBaHHsS Ykpainu (YkpaiHa)

Knbouek Yecnas, Cinbcbkorocnogapcbkui yHiBepceuteT iMeHi I'yro KonnoHTtas y Kpakosi (MonbLua)

KoBanbcki 3urmyHpa, Cinbcbkorocnopgapcbkuii yHiBepeuteT iMeHi l'yro KonnoHTas y Kpakosi (MonbLua)

KoBanbuyk IpuHa IBaHiBHa, IHCTUTYT Gionorii TBapuH HAAH (YkpaiHa)

KopnaH AApocnaB IaugopoBuy, IHCTUTYT MonekynsapHoi 6ionorii i reHeTukun HAH Ykpainu (YkpaiHa)
Kourombac Irop fipocnaBoBuy, [lepaBHuii HayKOBO-AOCHIAHUIA KOHTPOIbHUIA IHCTUTYT BETEPUHAPHMX NpenapariB Ta KopMoBUX A06aBok (YkpaiHa)
KpuwTtanb Oner OnekcaHapoBwud, IHCTUTYT dpisionorii imeHi O. O. boromonbus HAH Ykpainu (YkpaiHa)

Kynik Oxopax, MeandHuin ueHTp YHiBepcuteTy Berik ®opect (CLUA)

Necuk ApocnaB BacunboBud, [Iporobuupkuin fepxaBHUI NegaroriyHuii yHiBepeuTteT imeHi IBaHa PpaHka (YkpaiHa)

Nyrosun boraaH, YHisepcuter MayHT CeHT BiHceHT (KaHaga)

Nywak Bonoaumup IBaHoBKMY, [NpukapnaTcbkuii HaLioHanbHWI yHiBepcuTeT iMeHi Bacunga Ctedanuka (YkpaiHa)
Magiu Anna BceBonogiBHa, Kembpuaxcbkuid yHiBepeuteT (BenukobpuTaHist)

MapoyHek MinaH, I[HcTuTyT TBapuHHMUTBa (Yexis)

MepuHa Irop, CepegzeMHOMOPCHKUI IHCTUTYT Helipobionorii (OpaHuist)

MyapoH MaBen, YHiBepcuteT BeTepuHapHoi MeanumuHmn Ta dapmadii B Kowuue (CrnosayunHa)
MypaBcki Mauewn, Cinbcbkorocnogapcbkuii yHiBepeuteT imeHi I'yro KonnoHtas y Kpakosi ([MonbLa)
OcTanis AmuTpo AmutpoBud, IHcTuTyT Gionorii TBapuH HAAH (Ykpaina)

MNiBHeBa TeTsiHa AHApIiBHA, IHCTUTYT dbisionorii imeHi O. O. Boromonbusa HAH Ykpainu (YkpaiHa)
CHiTMHCbKMI Bonoaummnp BacunboBuy, J1bBiBCbKMIA HaLioHaNbHWI arpapHuie yHiBepeuTeT (YkpaiHa)

Cranaw MeTtpo BacunboBuy, IHcTuTyT Gionorii TBapuH HAAH (Ykpaina)

Ctubenk Bonogummp Bonoaummposny, JTsBIBCHKMiA HALIOHAMEHII YHIBEPCUTET BETEPUHAPHOT MeaWLIMHM Ta BioTexHororii imeri C. 3. [uwskoro (YipaiHa)
Crouka Poctucnae CtenaHoBuvY, IHCTUTYT Gionorii knitunn HAH Ykpainu (Ykpaina)

Tusbo PomaH, Cepe3eMHOMOPCBKUIA IHCTUTYT Herpobionorii (PpaHuist)

denoposuy €nuzasera Inniena, IHcTuTyT Gionorii TBapuH HAAH (YkpaiHa)

®denopyk Poctucnae CtenaHoBuY, IHCTUTYT Gionorii TBapuH HAAH (YkpaiHa)

WWapaH Mukona MuxainoBuu, IHcTuTyT Gionorii TBapuH HAAH (Ykpaina)

Appeca pepakuii: [HcTuTyT Gionorii TBapuH HAAH,
Byn. B. Ctyca, 38, m. JIbBiB, 79034, YkpaiHa.

Ten./ ®akc: (+38 032) 260-07-95, (+38 032) 270-23-89.
EnekTpoHHa ckpuHbKa: editor_j@inenbiol.com.ua.
Be6-cTopiHka: http://aminbiol.com.ua

Editorial Office: Institute of Animal Biology NAAS,

38 Stus str., Lviv, 79034, Ukraine.

Tel. / Fax: (+38 032) 260-07-95, (+38 032) 270-23-89.
E-mail: editor_j@inenbiol.com.ua.

Website: http://aminbiol.com.ua

[MpykyeTbest 3a piteHHsm BueHoi pagv IBT HAAH, npotokon Ne5 Big 20 yepsHsi 2022 p. Mignucaro ao apyky 01.07.2022. dopmat 60x84/8. Manip odbceTHmiA. [pyk odceTHUMin. [apHiTypa Arial.
BupasHuutBo «Crionomy», Byn. Kpakiscbka, 9, M. JTbsiB, 79008. Ten./cakc: (+38 032) 297-55-47. e-mail: spolom@mail.lviv.ua CeigouTtso aepxpeectpy: cepis K Ne 2038 sig 02.02.2005 p.



TBAPUH

10J10I'l21 TBAPVIH

[HCTUTYT ISSN 1681-0015 (print)
BIOJIOTTH ISSN 2313-2191 (online)

HAAH DOI: 10.15407/animbiol

The ANIMAL BIOLOGY

2022 = \Volume?24 =« Issue?2 = Issue DOI: 10.15407/animbiol24.02

EDITORIAL COUNCIL

Yuriy Salyha, Institute of Animal Biology NAAS (Ukraine) — Head of the council, editor-in-chief
lhor Vudmaska, Institute of Animal Biology NAAS (Ukraine) — deputy chief editor

Halyna Antonyak, Ivan Franko National University of Lviv (Ukraine)

Pawel Bartlewski, Ontario Veterinary College, University of Guelph (Canada)
Rostyslav Bilyy, Danylo Halytsky Lviv National Medical University (Ukraine)

Nicolai M. Doliba, University of Pennsylvania (United States)

Yelyzaveta Fedorovych, Institute of Animal Biology NAAS (Ukraine)

Rostyslav Fedoruk, Institute of Animal Biology NAAS (Ukraine)

Mykhailo Gladij, The National Academy of Agrarian Sciences of Ukraine (Ukraine)
Mechyslav Gzhegotskyi, Danylo Halytsky Lviv National Medical University (Ukraine)
Viktoriia Havryliak, Lviv Polytechnic National University (Ukraine)

Alla Hunchak, Institute of Animal Biology NAAS (Ukraine)

Ruslana Iskra, Institute of Animal Biology NAAS (Ukraine)

Liliia Kalachniuk, National University of Life and Environmental Sciences of Ukraine (Ukraine)
Czestaw Klocek, University of Agriculture in Krakéw (Poland)

Yaroslav Korpan, Institute of Molecular Biology and Genetics NAS of Ukraine (Ukraine)

Igor Kotsyumbas, State Scientific-Research Control Institute of Veterinary Medicinal Products and Feed Additives (Ukraine)

Iryna Kovalchuk, Institute of Animal Biology NAAS (Ukraine)

Zygmunt Maciej Kowalski, University of Agriculture in Krakéw (Poland)

Oleg Krishtal, Bogomoletz Institute of Physiology NAS of Ukraine (Ukraine)

George Kulik, Wake Forest University (United States)

Yaroslav Lesyk, Drohobych Ivan Franko State Pedagogical University (Ukraine)
Bohdan Luhovyy, Mount Saint Vincent University (Canada)

Volodymyr Lushchak, Vasyl Stefanyk Precarpathian National University (Ukraine)
Alla Madich, University of Cambridge (United Kingdom)

Milan Marounek, Institute of Animal Science (Czech Republic)

Igor Medina, Mediterranean Institute of Neurobiology (France)

Pavol Mudron, University of Veterinary Medicine and Pharmacy in KoSice (Slovak Republic)
Maciej Murawski, University of Agriculture in Krakéw (Poland)

Dmytro Ostapiv, Institute of Animal Biology NAAS (Ukraine)

Tatyana Pivneva, Bogomoletz Institute of Physiology NAS of Ukraine (Ukraine)
Mykola Sharan, Institute of Animal Biology NAAS (Ukraine)

Volodymyr Snityns’kyi, Lviv National Agrarian University (Ukraine)

Petro Stapay, Institute of Animal Biology NAAS (Ukraine)

Rostyslav Stoika, Institute of Cell Biology NAS of Ukraine (Ukraine)

Volodymyr Stybel, Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies Lviv (Ukraine)
Roman Tyzio, Mediterranean Institute of Neurobiology (France)

Oleg Vishchur, Institute of Animal Biology NAAS (Ukraine)

Oleksandr Voytyuk, Uppsala University (Sweden)

Oksana Zayachkivska, Danylo Halytsky Lviv National Medical University (Ukraine)
Ostap Zhukorskyi, The National Academy of Agrarian Sciences of Ukraine (Ukraine)

© IncTutyT 6ionorii TBapuH HAAH, biosozis meapuH, 2022
© Institute of Animal Biology NAAS, The Animal Biology, 2022



3MICT

Budakva Ye. O.
Determination of the genetic structure of pro-maternal pig breeds of Irish selection using mitochondrial DNA markers....................... 3

XuxHsik C. B., BenuHcbka A. O., biwyk €. B., Boduiubkuti B. M.
EnemeHTHWUI cknag TKaHWH NEYiHKN Ta HUPOK LLYPIB 38 BNIMBY OYHTILIMIIB .....oeiiuiiieeteieeeteee ettt e e e et e e s e s senn e e e e e e neneas 9

Kycmypos B. b., bpowkos M. M.
[MoKa3HUKN KMITUHHOT NAaHKW iIMYHITETY Y CEPOMO3UTUBHNX Ta CEPOHETaTUBHUX KOTIB 32 TOKCOMMA3MOSY ..e.evveeaneeeeeanneeeeaneeeesnneeeesnnens 14

Tesaun ponosigen XX BceykpaiHCbKOi HAYKOBO-NPaKTUYHOT MOMOANX BYEHUX,

npucesiyeHoi 90-piuvio Big AHSA HAPOMXKEHHs1 AOKTopa BionoriyHmx Hayk, npodecopa, YneHa-kopecrnoHaeHta HAAH,

3acny>XeHoro gisva Hayku i TexHiku Ykpainn Makapa IsaHa ApceHTinosuya

(19 MP@BHST 2022 POKY, M. JTBBIB)........ceueeeeeeiteieee ettt ettt et a ettt ae e e bt e bt e b e ea et £t e e ee bt e b e e ehe e e bt e eat e e bt e e e e e she e nat e e nbe e e e e nbeeennes 21

CONTENTS

Budakva Ye. O.
Determination of the genetic structure of pro-maternal pig breeds of Irish selection using mitochondrial DNA markers....................... 3

Khyzhnyak S. V., Velinskaya A. O., Byschuk E. V., Voitsitskiy V. M.
Elemental composition of liver and kidney tissues of rats under the influence of fungicides..............cocviiiiiiiiiiinic e 9

Kusturov V., Broshkov M.
Immunogram indices in seropositive and seronegative cats for Toxoplasma gondii ..............cccocoieiiiiiiiiiiiiiiiiene e 14

Abstracts of reports of the XX All-Ukrainian Scientific and Practical Conference of Young Scientists
dedicated to the 90" anniversary of birth of Doctor of biological sciences, professor lvan Makar
(May 191, 2022, LVIV, UKFQINE) .........cocuuei ittt ettt ettt ettt oot e e s et e e s bt e e o kbt e e ea b et e e abe e e e kbe e emb e e e e ambe e e e mbeeeenbeeeeanbeeesnreeesnnes 21



Te3un ponosiaeun

XX BceyKpalHCbKOI HayKOBO-NPaKTUYHOI
KOHpepeHuil mornoanx BYEHUX,

npucesyeHol 90-pivyto Big AHA HAPOOKEHHSA OOKTOpa BionoriyHMX Hayk,
npodecopa, uneHa-kopecnoHaeHta HAAH,
3aCny>XeHoro Aistvya Hayku i TeXHikn YKpaiHu
Makapa IBaHa ApceHTinoBu4a

19 mpaeHs 2022 poky, m. Jlbeig

Abstracts of reports

XX All-Ukrainian Scientific and Practical
Conferention of Young Scientists,

dedicated to the 90" anniversary of birth
of Doctor of biological sciences, professor
lvan Makar

May 19, 2022, Lviv, Ukraine



May 19 2022, Lviv, Ukraine XX All-Ukrainian Scientific and Practical Conferention of Young Scientists

Biomodelling and breeding work
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Hox genes are regulatory genes that determine the spatial development of an organism. Thus, 8 Hox genes
have been described in Drosophila melanogaster, that have spatial collinearity, i.e. coincidence in order of location
with the parts of the body regulated by them. In the course of phylogenetic development, these 8 genes, due to
duplications and other structural rearrangements, formed 39 genes in mammals, assembled into 4 complexes. The Hox
genes of humans and mice are relatively well studied, while the data of the homeotic genes of other mammals, including
farm animals, are incomplete and disaggregated [Lahbib-Mansais, 1996; Garcia-Fernandez, 2005].

It is also known that Hox genes are expressed not only in the embryonic period of development, where
they predominantly control the development of ectodermal tissues (nervous system, integument, mucous mem-
branes), but also in the postnatal period. It is known, in particular, that the homeobox A10 (HOXA10) gene is
expressed in the endometrium of the uterus of adult pigs, and therefore may be associated with the productivity
of these animals [Garcia-Fernandez, 2005; Blitek, 2011].

The aim of the study was to identify currently known farm animal genes homologous to Drosophila me-
lanogaster Hox genes for the subsequent development of biomodels based on Drosophila melanogaster, which
can provide useful data in breeding work.

The study was carried out in the GenBank and BLAST problem-solving environment. The mRNA nucleotide
sequences of 8 Hox genes of Drosophila melanogaster were determined and a search was made for currently
known homologues among mRNAs of farm animals (swine, lamb, goat, cattle, hen).

As a result of the research, the following genes of farm animals were identified that are homologous to 8 Hox
genes of Drosophila melanogaster:

The /ab gene (NM_001260024.1) — homeobox D3 (HOXD3) gene of hen Gallus gallus, LOC105608416,
homeobox A7 (HOXA7), B3 (HOXB3), B5 (HOXB5), B6 (HOXB6) and B7 (HOXB7) genes of lamb Ovis aries and
goat Capra hircus.

The pb gene (NM_206441.2) — the homeobox A3 (HOXA3) gene of hen Gallus gallus and the homeobox D3
(HOXD3) gene of cattle Bos taurus.

The Dfd gene (NM_057853.3) — the homeobox D3 (HOXD3) gene of hen Gallus gallus, homeobox A6
(HOXAB6), A7 (HOXA7), and B5 (HOXBS5) genes of cattle Bos taurus, homeobox A6 (HOXAG6), A7 (HOXA7) B5
(HOXBS5), and C6 (HOXC6) genes of goat Capra hircus, and homeobox A7 (HOXA7), B5 (HOXB5), and C6 (HOXC6)
of lamb Ovis aries.

The Scr gene (NM_206443.3) — the homeobox D3 (HOXD3) gene of hen Gallus gallus and the homeo-
box B5 (HOXB5) gene of lamb Ovis aries, cattle Bos taurus, and goat Capra hircus.

The Antp gene (NM_206452.1) — homeobox A6 (HOXA6) and A7 (HOXA?Y) genes of hen Gallus gallus
and the homeobox B5 (HOXBS5) gene of lamb Ovis aries, cattle Bos taurus, and goat Capra hircus.

The Ubx gene (NM_080500.4) — homeobox A6 (HOXAG6), A7 (HOXA7), and B5 (HOXBS5) genes of hen
Gallus gallus.

The Abd-A gene (NM_169733.5) — homeobox A6 (HOXAG6) and A7 (HOXA7Y) genes of hen Gallus gallus,
homeobox A7 (HOXA7), B5 (HOXB5) and B6 (HOXB6) genes of lamb Ovis aries, homeobox A7 (HOXA7) and B5
(HOXBS5) genes of cattle Bos taurus and goat Capra hircus.

The Abd-B gene (NM_080157.3) — the homeobox A4 (HOXA4) gene of hen Gallus gallus, the homeo-
box A3 (HOXAS3) gene of lamb Ovis aries and goat Capra hircus, and homeobox B1 (HOXB1) and D12 (HOXD12)
genes from cattle Bos taurus.

Thus, the genes of hen, lamb, goat and cattle homologous to the Hox genes of Drosophila melanogaster
were identified. This information can be used in modeling the influence of external factors (nutrient elements,
biologically active substances, temperature regime, air humidity, etc.) on the expression of homeobox genes in
the postnatal period.

At the next stages of the study, it is planned to research in detail the data on the localization of the ex-
pression of the identified genes of farm animals in the postnatal period, the selection of Drosophila melanogaster
mutant by the Hox genes lines, modeling the influence of external factors on these lines, and extrapolating the
data to farm animals in order to obtain data useful in breeding work.

Key words: bioinformatics, modeling in vitro, Hox-genes, homeobox
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