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Purpose. To investigate the variability of the
genetic structure of brood Siberian sturgeon by
protein system loci during domestication under
conditions of intensive aquaculture.

Methodology. The study of polymorphism of
protein systems was carried out using polyacryla-
mide gel electrophoresis. To assess the genetic
structure of the Siberian sturgeon group, we used
the blood serum age-5-6 fish (n=30) grown using
intensive technology in floating cages in the cli-
matic conditions of the Forest-Steppe of Ukraine.
We determined the distribution of allelic and gen-
otypic frequencies at the transferrin (TF), albu-
min (ALB) and esterase (Est-1, Est-2, 3.1.1.1) loci.
During artificial reproduction and subsequent
cultivation of Siberian sturgeon, the main pro-
ductive parameters were determined and abiotic
environmental factors were analysed using gen-
erally accepted methods. Statistical processing of
the obtained data was carried out using common
methodological techniques.

Findings. Under favorable environmental
conditions, high growth and survival rates of fish
were observed at all stages of cultivation with
positive dynamics of the development of their
reproductive system. The genetic structure of a
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Mema. [Jocnidumu MiHaugicme eeHemu4-
HOI cmpykmypu rnsaemMiHHo20 mamepiany cubip-
CbKO20 ocempa 3a AoKycamu binKosux cucmem
y npoyeci domecmuKayii 8 ymosax iHMeHCU8HoI
aKeaKynemypu.

Memoouka. /[ocnidxceHHa noaimopgizmy
binkosux cucmem 30ilicCHIO8AAU 3 BUKOPUCMAH-
HAM enekmpogope3dy 8 mnoniakpunaamioHomy
eeni. [1na oyiHKU 2eHemu4HoOi cmpyKkmypu 2pynu
cubipcbKo20 ocempa 8UKOpUCMOBY8AAU CUPO-
8aMKy Kposi pub n’smu—wecmunimHb020 8iKy
(n=30), supoweHux 3a iHMEeHCUBHOI MexHos0-
2ii y naasyvux cadkax y KAIMamu4yHUX ymMo8ax
Jlicocmeny YKkpaiHu. BusHa4yanau po3nodin aness-
HUX i 2eHOMUMNOBUX YACMOM 30 /IOKYCAMU MPAH-
cpepuny (TF), anebyminy (ALB) ma ecmepa3su
(Est-1, Est-2, 3.1.1.1). [1i0 yac wmy4yHo20 8i0meo-
peHHsA | Nodanbwo2o 8UPOWYB8aHHA cubipcbKo20
ocempa 8U3HAYAAU OCHOBHI pUBHUYbKI MOKA3HU-
KU ma aHanizyeanu abiomuyHi YUHHUKU cepedo-
suWa 3a 3a2a76HONPUUHAMUMU MemMoOUKAMU.
Cmamucmuy4He onpayto8aHHA OMPUMAHUx 0a-
HUX po8odusu 3a MowWupeHUMU MemooduYHUMU
npuliomamu.

Pe3yabmamu. 3a cnpusmausux ymos cepe-
dosuwia 8iOMi4eHi 8UCOKI MOKA3HUKU npupocmie

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE < Ne 1/2025




GENETIC VARIABILITY OF ACIPENSER BAERII (BRANDT, 1869) BY PROTEIN POLYMORPHISM
IN THE PROCESS OF DOMESTICATION IN INDUSTRIAL AQUACULTURE

group of Siberian sturgeon individuals with an
average weight of 3.60+0.11 kg was character-
ized by a high level of heterozygosity (94.2%). The
value of Wright’s fixation index (FIS) varied in the
range from -0.346 (at the ALB locus) to -0.741 (at
the Est-2 locus) with a mean value of -0.491. A
negative value of the fixation index (inbreeding
coefficient) indicates the absence of inbreeding in
the studied fish stock.

Originality. The genetic structure of the
Siberian sturgeon breeding group was studied
for the first time during the domestication pro-
cess during intensive cultivation in floating cages
in the climatic conditions of the Forest-Steppe of
Ukraine.

Practical Value. The study results are aimed
at improving breeding methods with sturgeons in
aquaculture and improving the quality of brood
sturgeon stocks.

Keywords: Siberian sturgeon, genetic struc-
ture, heterozygosity, protein systems, polymor-
phism, domestication.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

Excessive and uncontrolled industrial
exploitation of sturgeon stocks with the vi-
olation of the conditions for their natural
reproduction have become the main fac-
tors that led to a catastrophic decrease in
the abundance of their populations [1-4].

This fact has prompted the accelerated
development of sturgeon farming technol-
ogies with an increasing level of compe-
tition in the global sturgeon industry. In
such a situation, among the priority areas
of scientific support, increased interest
was quite reasonably aroused by compre-
hensive research on various aspects of the
development of the production of sturgeon
caviar and on increasing the volume of
growing sturgeon juveniles for aquaculture
needs. Successfully solving these problems
is impossible without a significant increase

104

i 8UMUBAHHA pub Ha 8Cix emanax 8UPOWYB8AHHA
30 Mo3umusHoi QUHAMIKU pOo38UMKY ix cmame-
8oi cucmemu. [eHemu4Ha cmpykmypa epynu
0Co0bUH cubipcbKo2o0 ocempa i3 cepedHbo Ma-
coro 3,6010,11 Ke xapakmepu3ysasaco 8UCOKUM
pigHem 2emepo3uzomHocmi (94,2%). BeauvuHa
iHdekcy dikcayii Paiima (F) eapitosana s diana-
30Hi 8i0 —0,346 (3a nokycom ALB) do —0,741 (3a
noKycom Est-2) i3 cepedHim 3HauyeHHAM —0,491.
Bid’emHe 3HaYeHHA iHOeKcy ikcauii (KoegiyieH-
ma iH6puduHay) 8Ka3ye Ha sidcymHicmeo iH6pu-
OuHay y 0ocnidxcysaHomy cmaodi pub.

Haykoea Hoeu3Ha. Bnepwe OocnidxceHo
2eHemuyYHy cmpykmypy naemiHHoi epynu cubip-
CbKO20 ocempa 8 npouyeci domecmukayii 3a iH-
MeHCUBHO20 BUPOWYBAHHA Y M1108Y4UX CAOKAX Y
Kaimamuy4Hux ymosax Jlicocmeny YkpaiHu.

MpakmuyHa 3Ha4umicme. Pe3yasmamu Oo-
CnidxeHsb CripAMOBAHI Ha YOOCKOHANEHHA Memo-
die nnemiHHoi pobomu 3 06’ekmamu ocemposoi
GK8AKYNbMypU ma noAinweHHA AKoCcMmi naemiH-
Hux cmao ocemposux pub.

Kntoyoei cnoea: cubipcokuli ocemep, zeHe-
MUYHa cMpyKmypa, 2zemepo3u2omHicme, 6inKo-
8i cucmemu, rnonimopghiam, domecmuKayis.

MOCTAHOBKA NMPOBJIEMH
TA AHAJI3 OCTAHHIX
JOCJIKEHD 1 MYBJIKAIINA

HaamipHa 1 HEKOHTpOJILOBaHA IMPO-
MUCJIOBA EKCILTyaTallisl 3a1aciB OCETPOBUX
puO 13 TOPYIICHHSM YMOB IS iX TIPUPO/I-
HOT'O BiITBOPEHHS CTaJ Il OCHOBHUMH YHH-
HUKaMH, 110 MPH3BEIN 0 KaracTpodiy-
HOT'O 3MEHIICHHS YHCEILHOCTI MOMYIIAIIH
[1-4].

Ile cnoHyKano J0 MPUCKOPEHOTO PO3-
BUTKY TEXHOJIOTIH OCETPIBHHUIITBA 31 3pOC-
TaHHSM PiBHS KOHKYPEHLIi Y CBITOBOMY
0CETPOBOMY TOCIIONAPCTBI. 3a TaKoi CUTY-
alii cepesl MPiIOPUTETHUX HAIPAMIB HayKO-
BOTO CYIPOBOJY ITiJIBUIIICHUH iHTEpeC M-
KOM OOIpYHTOBaHO BUKJIMKAJI! KOMILIEKCHI
JTOCITIJDKEHHS 3 PI3HUX aCIEKTIB PO3BUTKY
BUPOOHUIITBA Xap4OBOI IKPH OCETPOBUX
pub Ta 31 30UIBIICHHA OOCATIB BHUPOIILY-
BaHHS OCETPOBOI MOJOAL Ui MOTped aK-
BaKyJIbTypH. YCHIIIIHE PO3B’A3aHHS 3a3Ha-
YeHUX MpoOJieM HEMOKIMBE 0€3 3HAYHOTO
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in the scale of cultivation and exploitation
of brood sturgeon groups using intensive
industrial fish farming technologies [2-8].
At the same time, in the process of de-
ploying selective and breeding works with
objects of fish farming, the likelihood of
genetic erosion of biological material in-
creases as a result of the loss of part of
the population allelic diversity. This may
primarily apply to sturgeons with a limit-
ed number of individuals in the original
breeding groups. Therefore, in order to
maintain the necessary genetic diversity
of broodstock and improve the quality of
brood fish in Ukrainian sturgeon farming,
timely genetic control should be ensured in
established brood sturgeon stocks [9-11].
At the current stage of aquaculture de-
velopment, the use of DNA markers to de-
termine the level of genetic polymorphism
of the objects of aquaculture is widespread
[12-14]. However, methods for genetic as-
sessment of cultured fish species based on
protein polymorphism have not lost their
relevance [15-19]. Protein systems (mark-
ers) have good reproducibility of results
when it comes to studying genes responsi-
ble for certain biochemical reactions in the
body. For example, studies of the genetic
structure using biochemical polymorphism
of individual Acipenseridae species, in
particular sterlet (Acipenser ruthenus),
grown in Ukraine using intensive technol-
ogies in floating cage systems, have been
conducted [11]. Polymorphism and heter-
ogeneity in serum proteins in Caspian Sea
sturgeons were studied [20]. At the same
time, it was noted that the serum proteins
of the Siberian sturgeon (Acipenser baerii)
contained from 21 to 31 components [20].
Data on the use of protein markers, in par-
ticular allozyme loci, to determine allele
frequencies and the level of heterogeneity
in an Acipenseriformes species, the Amer-
ican paddlefish, have been published [21,
22]. Protein systems have been used in the
process of genetic studies on hybrid forms

301JIbIICHHS] MACIITA0IB BUPOIIYBaHHS Ta
eKCIUTyaTallii TIEMIHHUX TPYI OCETPOBUX
pu0 3a IHTEHCUBHUX TEXHOJIOTIH 1HIYCTpi-
anpHOro puOHUITBA [2—8].

Bomnouac, y nporieci po3ropraHHs ce-
JIEKIIHHO-TNIEMiHHOT pOOOTH 3 00’ €KTaMuU
pUOOPO3BEACHHS 3POCTAE IMOBIPHICTH Te-
HETHYHOI epo3ii OiojoriuHoro Marepiany
B PEe3yNbTaTi BTPATH YaCTHHU allelbHOTO
pisHOMaHITTa mnomysmsuid. Hacammepen
IIe MOXKE CTOCYBAaTHCh OCETPOBHX pHO 3a
00MekeHOT KUTBKOCTI 0COOMH y BUXiIHUX
IUIEMIHHUX Tpynax. ToMmy, 3 MeTO Iij-
TPUMaHHS HEOOXiHOTO T€HETUYHOTO Pi3-
HOMAHITTS IUTIIHUKIB Ta IMOJINIIEHHS KO-
CTi IUIEMIHHOTO Marepially YKpaiHCBKOTO
OCETPIBHHUIITBA CIIiJ 3a0e3MeUnTH CBOE-
YaCHHUI TCHETHYHHUN KOHTPOJb Y chopmo-
BaHUX TUIEMIHHHX CTaJlaX OCETPOBHX PHO
[9-11].

Ha cydacHoMy erami po3BHTKY akBa-
KyJIBTYpU TIOIIUPIOETHCS  3aCTOCYBaHHS
JIHK-mapkepiB Juist 3’siCyBaHHS PiBHS Te-
HETUYHOTO MoNiMOp¢i3zMy 00’€KTiB akBa-
kyneTypu [12-14]. Tlpote, HEe BTparmin
aKTyaJbHOCTI METOJM F€HETHYIHOI OIIHKU
KyJBTHBOBAHHUX BUIIB pUO 3a OLIKOBUM
nonimopdizmom [ 15-19]. binkosi cuctemu
(MapkepH) MaroTh J0OPY BiATBOPIOBAHICTh
PE3YNBTATIB 32 MOXIIMBOCTI JOCTiIXKEHHS
TeHIB, BIANOBIZAJLHMX 3a IIEBHI 0l10Xi-
MiuHi peakiii B oprasi3mi. [lo mpuxia-
Iy, TIPOBEAEHO IOCITIKCHHS T€HETHIHOL
CTPYKTYpPH 32 BUKOPUCTAHH 010XiMIYHOTO
moJiMopdizMy OKpPEeMHX TIPEJICTABHUKIB
ponunu Acipenseridae, 30Kkpema cTep-
nsani  (Acipenser ruthenus), BUPOIICHOT
B YKpaiHi 3a IHTEHCUBHHX TEXHOJOTiH B
yMOBaxX TJIaBY9YHX cagkoBux cuctem [11].
BuBuaBcst moniMopdi3M i reTeporeHHicTh
32 CHPOBaTKOBUMH OUTKAMH Y OCETPOBHUX
Kacmiiicerkoro mops [20]. Bomnouac, 3a-
3HAYaJoCs, IO OULTKM CUPOBATKH KPOBi
cubipcekoro ocerpa (Acipenser baerii)
mictad Big 21 po 31 xommoneHti [20].
Ony6miK0oBaHO JaHi MO0 BUKOPUCTAHHS
OITKOBHX MapKepiB, 30KpeMa aJO3UMHHX
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of sturgeon. The protein profiles of muscle
tissue of sturgeons (Acipenser gueldens-
taedtii, Acipenser baerii and their hybrids)
were studied using the -electrophoretic
method. As a result, characteristic differ-
ences were found in hybrids and pure stur-
geon species [23].

HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

Industrial methods of sturgeon aqua-
culture aimed at the production of black
caviar are of great importance for the ac-
celerated development of sturgeon farming
in Ukraine. Methods of caviar and com-
mercial sturgeon farming have been de-
veloped using combined use of water bod-
ies with a natural temperature regime for
growing broodstock and recirculating aq-
uaculture systems with a regulated temper-
ature regime for obtaining mature fish eggs
in non-traditional fish farming periods. In
addition to sterlet (Acipenser ruthenus), an
important place in the implementation of
developed technological solutions is occu-
pied by Siberian sturgeon (Acipenser bae-
rii) [24-27]. The developed technologies
are successfully used in the practical activ-
ities of aquaculture enterprises. However,
technologies for caviar sturgeon farming
in Ukraine are only at the initial stages of
development and require further in-depth
research.

In particular, important practical and
theoretical position belongs to the im-
plementation of comprehensive genetic
control of sturgeons in order to maintain
the necessary level of genetic diversity in
established brood stocks under domestica-

JIOKYCiB, JJIsI BU3HAYCHHS YacTOTH ajeiliB
Ta pIBHA T'€TEPOTEHHOCT] y TNpEeACTaBHU-
ka Acipenseriformes — aMepHUKaHCHKO-
ro Becionoca [21, 22]. binkoBi cucremu
3aCTOCOBYBAINCH Yy IIPOIEeCi TEHECTHIHUX
JOCTiKEeHb T10puAHUX (OpM OCETPOBHX.
3a IOIOMOTOI0 eNeKTPOPOPETHIHOTO Me-
TOAY AOCHIKyBaIH OinkoBi mpodini m’s-
30BO{ TKAHWHU OCETPOBHX pUO (Acipenser
gueldenstaedtii, Acipenser baerii Ta iX ri-
OpumiB). Y pe3ynbTari Oyl BUSBJICHI Xa-
PaKTepHi BiAMIHHOCTI y TiOpUIIB 1 YUCTUX
BHJIB 0ceTpoBUX [23].

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHH 3ATAJIBHOI
INPOBJEMMHU. META POBOTH

BaxiBe 3HauCHHS IJ1S1 TPHCKOPEHOTO
PO3BHUTKY OCETPIBHHITBA B YKpaiHi Ha-
JEKATh THAYCTpialbHUM METO/aM aKBa-
KYJIBTYpU OCETPOBHX PHO, CIIPIMOBAHUM
Ha BHPOOHHIITBO YOPHOI Xap4oBOi iKpH.
Po3pobneno metoau iKpSHO-TOBApPHOTO
OCETPIBHHUIITBA 32 KOMOIHOBAHOTO BHKO-
PHUCTaHHS BOXOWM 3 HPUPOJHHM TEMIIC-
paTypHUM PEXHUMOM IJISi BHPOIIYBaHHS
IUTIIHAKIB T4 CHCTEM PEIUPKYIISIIIHOTO
BOJIONIOCTA4YaHHS 3 PEryJbOBaHUM TEeMIIE-
paTypHUM pPEKUMOM JJIsl OTPUMAHHS 3pi-
JIUX CTaTeBHUX MPOIYKTIB pHO y HETpalIu-
uiiHi puOHUIBKI cTpoku. Kpim crepmsai
(Acipenser ruthenus), BaxJIBe Micle B
peamizanii HampalbOBaHUX TEXHOJIOI1Y-
HUX pillleHb Tocigae cubipChKUi ocerep
(Acipenser baerii) [24-27]. Po3pobneHi
TEXHOJIOTIT YCIINTHO BUKOPHCTOBYIOTHCS
y TPaKTUYHIA IisUIbHOCTI puborocnoaap-
ChKHX MignpueMctB. [Iporte, TexHOIOTIT
IKpsIHO-TOBApPHOTO OCETPIBHHUIITBA Mepe-
OyBaroTh B YKpaiHi JIMIIE HA IMOYATKOBHX
eTamax PO3BUTKY 1 MOTPeOYIOTh MOJalb-
[IHUX ITONIMOJIEHUX TOCIIIKEHD.

30kpemMa, BaXXIMBE MpPaKTHYHE 1 Teo-
peTHYHE 3HAUYCHHS HAJIC)KUTh BUKOHAHHIO
KOMILUICKCHOTO TSHETHYHOTO KOHTPOJIO
OCETPOBUX pPHO 3 METOK IMiATPUMaHHS
HEOOX1HOTO PiBHS T€HETUYHOTO Pi3HOMa-
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tion conditions. Genetic studies in the con-
text of experimental work on the creation
and exploitation of sturgeon brood stocks
is considered as an integral part of scien-
tific support for modern sturgeon farming.

Insufficient attention has been paid to
the study of genetic variability of domes-
ticated sturgeon breeding groups, when a
limited amount of initial ichthyological
material is used, in Ukrainian aquacul-
ture. At the same time, it was noted that
the study of the heterogeneity of individual
breeding groups of sturgeons is primarily
necessary to maintain outbreeding while
preserving genetic diversity close to nat-
ural, since certain genetic changes may
occur in fish during long-term breeding
in aquaculture with the acquisition of new
phenotype traits. It was also noted that bi-
ochemical markers are a convenient tool in
population genetics. Isoenzyme polymor-
phism allows assessing the heterogeneity
of populations, and helps to clarify the
level of adaptive plasticity of a species to
environmental conditions [28].

Therefore, the main purpose of the
work was to study the variability of the ge-
netic structure of Siberian sturgeon at the
loci of protein systems in the process of
domestication under conditions of inten-
sive aquaculture.

MATERIALS AND METHODS

The level of variability in the genetic
structure of Siberian sturgeon (Acipenser
baerii) was studied by protein systems.
The analysis of the genetic structure was
performed for the transferrin (TF), albu-
min (ALB), and two esterase loci (Est-1,
Est-2, 3.1.1.1) designated in accordance
with the locus classification [29].

The study used blood serum collected

HITTSI Y C(OPMOBAHUX CTaJaxX IUTIIHUKIB
B yMOBax JoMecTukaiii. [eHeTn4Hi m0-
CIIDKCHHS B KOHTEKCTI BUKOHAHHS EKC-
MEPUMEHTAIBHUX POOIT i3 (opMyBaHHS
Ta eKCIUTyaTamii permpomyKTUBHHX CTaj
0CETPOBUX PUO PO3IISATAIOTHECS HAMH SIK
HEBi’€MHa CKJIa0Ba YaCTHHA HAyKOBOTO
CYIIPOBONY CYYaCHOTO OCETPIBHHUIITBA.
JIOCHIIKEHHSIM ~ T€HETHYHOI — MIHJIM-
BOCTi JIOMECTHKOBAaHHX IUIEMIHHUX TPYII
OCETPOBUX pPHO, KOIMH BUKOPUCTOBYETH-
cs1 oOMeXeHa KUIBKICTh BUXIJTHOIO 1XTI-
OJIOTIYHOTO Marepiainy, B aKBaKyJIbTypi
VYKpainu npuaisUIach HEAOCTATHS yBara.
Bomnouac, 3a3Ha9an0cs, M0 TOCTiHKEHHS
TeTEePOTCHHOCTI OKPEMHUX TUIEMIHHUX TPYII
OCETpOBUX pHO Hacamrepen HeoOXiaHe
JUIs MiATpUMAaHHS ayTOpUAMHTY 31 30epe-
KEHHSIM HaOIMHKEHOTO 710 IPHUPOITHOTO Te-
HETUYHOTO PiI3HOMAHITTS, OCKUIbKHA Y pUO
3a TPUBAJOTO PO3BEICHHS B aKBAKYJIBTYpi
MOXYTb Bi10yBaTHCh ICBHI TCHETHUHI 3Mi-
HU 13 HaOyTTSIM HOBHX O3HAK (DCHOTHITY.
Takox 3a3Ha4aNOCh, IO 3pYYHUM HCTPY-
MEHTOM Y TIONYJIAMiHHIN TeHeTHIl € 6i0Xi-
MiuHi Mapkepu. [Tonimopdizm i3opepmen-
TiB JIa€ 3MOTY OIIIHUTH T€TEPOTCHHICTH T10-
MyJIAIiH, a TaKoX CHpUsie 3°ICYyBaHHIO PiB-
HS aJanTaiiifHoi MIACTUYHOCTI BUIY [0
YMOB HaBKOJIMIIHBOTO cepeoBuia [28].
OTxe, OCHOBHOIO METOI0 poOOTH OyIio
JOCII/DKEHHS]  MIHJIMBOCTI  T€HETHYHOL
CTPYKTYpH CHOIPCHKOTO OceTpa 3a JIOKyca-
MU OUTKOBUX CHUCTEM y IpOLECi JOMECTH-
Kallii B yMOBaX iHTEHCHBHOI aKBaKyJIbTY-

pH.

MATEPIAJIM TA METOAU

HocmipKyBanu piBeHb MiHJIMBOCTI Te-
HETUYHOI CTPYKTYpPH CHOIPCBKOTO OceTpa
(Acipenser baerii) 3a OLTKOBUMH CHCTEMa-
Mmu. [IpoBeneno anaiz reHETHIHOI CTPYK-
Typu 3a jokycamu Tpanchepuny (TF),
aneOyminy (ALB), 1Boma oKycamu ecte-
pasu (Est-1, Est-2, 3.1.1.1), nmo3HaueHnM#H
Y BIIMOBIMHOCTI JI0 Kiacuikaiii JIOKyciB

[29].
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on 18.11.2022 from 30 individuals of age-
5-6 Siberian sturgeons in condition of fish
farming. The selection of fish for genetic
studies was carried out randomly from
cages marked according to individual age
groups of fish.

The materials were collected at the in-
dustrial-type sturgeon farm of the “Rural
Agricultural Aquaculture Enterprise “Ose-
tr”” LLC (AAE “Osetr” LLC). The farm
is located in the Obukhiv district of the
Kyiv region of Ukraine on the right bank
of the Kaniv reservoir of the Dnipro River.
We studied a group of Siberian sturgeon
grown at the natural water temperature of
the forest-steppe zone in floating cages in-
stalled on fixed pontoons.

In the process of growing brood stur-
geons, individuals with the best exterior
traits without body deformation and me-
chanical damage were selected. Through-
out the entire growing period, sick and
significantly stunted fish were culled. For
the genetic study, fish of the third genera-
tion of domestication were used, all stages
of which took place under intensive tech-
nologies in the conditions of AAE “Osetr”
LLC.

Blood from fish was collected in Ep-
pendorf tubes with a coagulant (hepa-
rin) at a rate of 25 IU per 1 ml of blood.
Electrophoretic separation of proteins was
performed in a 9% polyacrylamide gel fol-
lowed by histochemical staining and gen-
otyping [30].

Deviations of genotype frequencies
from the equilibrium state were assessed
using a y>-test [31] in MS Excel. The level
of inbreeding was determined according to
the fixation index using Wright’s F-statis-
tics [32].

In the process of creating a brood stock
of Siberian sturgeon, systematic studies of
the chemical composition and temperature
regime of water were carried out to assess
their suitability for effective cultivation of
sturgeons [33-35].

[ mociiKeHHS BHKOPHCTOBYBAIN
CUPOBAaTKy KpoBi, Bimibpanoi 18.11.2022
p. Bix ocobun (n=30) cubipchkoro oce-
Tpa Ha 5—6-My POKax BHUPOILYBaHHS pHO.
Binbip ocobuH ocerpa Ui TEHETHYHHUX
JIOCTIKEHb 3MIHCHIOBAIM PAHIOMHO 13
CaJIKiB, MAPKOBaHHUX 332 OKPEMHUMH BiKOBH-
MU rpynamu puo.

Marepianmu JOCHIDKeHb 3i0paHi Ha
OCETPOBOMY TOCHOAAPCTBI IHAYCTpiaib-
HOTO THITy TOBAapHCTBA 3 OOMEKEHOIO
BiINOBiIAIbHICTIO  «CUTBCHKOTOCTIOAAP-
chbke puOOBOJHE TiANPHEMCTBO “Ocetp”»
(TOB-CPIT  «Ocetp»). TocnomapctBo
po3tamoBane Ha Teputopii OOyXiBCHKO-
ro paitony KuiBcbkoi obmacti Ykpainu y
npaBoOepexHii yacTiHi KaHiBCBKOTO BO-
nocxoBumia Ha p. Jduinpo. Hocnimxysanu
rpyIy cHOIPCHKOTO OCETpa, BUPOIICHY 3a
NPUPOIHOT TEMIlepaTypu BOIH JIiCOCTe-
MOBOI 30HM B yMOBAaxX IUIABYYMX CaJKiB,
YCTaHOBJIEHHX Ha HEPYXOMO 3aKpillJIeHUX
MOHTOHAX.

VY mponeci BUPOLIyBaHHS IUIEMiHHO-
ro Marepially oceTpa BiIOMpalid OCOOHMH
i3 HaWKpallMMH eKcTep €pHHMH Xapak-
TepucTUKamMu 0e3 gedopmarii Tia i Me-
XaHIYHUX YIHIKOJDKeHb. [IpoTsirom Bcboro
Mepiofy BHPOINLYBaHHS BHOPAKOBYBaIH
XBOPHX Ta 3HAYHO BIJICTAINX y POCTi puo.
JJsl TeHeTHYHUX IOCHTiKEHh BUKOPUCTA-
HO pHO TPETHOrO IMOKONIHHS JIOMECTHKA-
Iii, yCi eTanu sSKoi BiOyBaIKCh 3a iHTCH-
CUBHUX TexHoJorii B ymoax TOB-CPII
«Ocetp».

KpoB y pub Binbupamu y IIaCTUKOBI
npoOipku tuny «Eppendorfy» 3 xoarynsH-
TOM (TemapuH) y po3paxyHky 25 MO na 1
MJ1 kpoBi. Eslekrpodoperndne po3nineHHs
O1nKiB mpoBoAunK y 9% momiakpuiaMifi-
HOMY Telli 3 TOAAJbIIUM TiCTOXIMIYHUM
(apOyBaHHsIM i reHoTUIYBaHHAM [30].

BigxuwieHHS I'€HOTUIOBUX YacTOT Bif
CTaHy pIBHOBard OI[HIOBAJIM 3TiHO 3
kpurepiem Ilipcona (y?) [31] y mporpami
«Microsoft Excel». Busnauanu piBeHs iH-
OpWAMHTY 3TiTHO 3 iHAEKCOM (Qikcarlii 3a
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Studies of fish productive parameters
at all stages of breeding Siberian sturgeon
were carried out using generally accepted
methods in ichthyology and fish farming
[36, 37]. During blood sampling for genet-
ic studies, the individual weight of the fish
was determined. Statistical processing of
the obtained data was carried out in “Sta-
tistica 6.0”. The criteria for analyzing the
indicators were their average value and
standard error (M+m) and the coefficient
of variation (Cv).

STUDY RESULTS AND THEIR
DISCUSSION

Cultivation of Siberian sturgeon
(Acipenser baerii) in the conditions of
AAE “Osetr” LLC was carried out in 24
m? (4x6 m) floating cages with a cage
chamber volume of 60—70 m*® with a fish
biomass of up to 10.3-12.9 kg/m>. Cage
systems were located in a water body with
constant water circulation at a flow rate
of 0.05-0.20 m/s. Feeding of different age
groups of sturgeon was carried out at a wa-
ter temperature not lower than 5.5-6.0°C
with specialized compound feeds with a
crude protein content of 45-52%. Average
water temperatures in the summer months
ranged from 20.9-25.3°C with maximum
values up to 28.0°C. The dissolved oxygen
concentration was within 3.8-9.4 mg O,/
dm? with an average seasonal value of at
least 5.8 mg O,/dm’. During the cultiva-
tion of different age groups of sturgeon,
periodic exceedance of the normative val-
ues for certain hydrochemical parameters
was recorded, in particular, ammonium

F-crarucrukoro Patita [32].

VY mporeci GopMyBaHHSA IUIEMiHHOTO
cTaja CHOIPCHKOTO OCeTpa 3MiHCHIOBAIH
CHUCTEMAaTH4HI JIOCHIDKEHHS XIMIYHOTO
CKJIQJly BOIM Ta TEMIIEPAaTypPHOTO PEKH-
MY BOJIHOTO CEpPEIOBHIIA MIOA0 OLIHKH iX
MPHIATHOCT] IS €(EKTUBHOTO BUPOIILY-
BaHHS oceTpoBux pud [33-35].

JocnipkeHHS PHOHUIIBKUX TTOKA3HH-
KiB Ha BCIX eTamax BHUPOIIYBaHHS ILIe-
MIHHOTO Marepiary CcuOIpCBKOTO oceTpa
BUKOHYBAJIUCh 32 3arajibHONPUIHATHMU B
iXTioJorii Ta puOHUIITBI MeToTUKamMH [36,
37]. Ilix gac Bizbopy mpod KpoBi 1is re-
HETUYHUX HOCIIKEHb BU3HAYAIU 1HIWBI-
nyanbHy Macy pu6. Cratuctuany o6poOKy
OTPUMAHUX JAaHUX 3IMCHIOBAIM 13 BHKO-
pucTaHHAM mporpamu «Statistica 6.0».
KputepismMu aHatizy MOKa3HHKIB OynaH iX
cepeHs BeMYMHA 1 CepeTHE BiIXUIICHHS
(M£m) Ta noka3HuK MiHIHBOCTI (CV).

PE3YJIBTATU JOCJIIXEHb
TA IX OBIOBOPEHHS

B ymoBax TOB-CPIT «Ocetp» Bupo-
IIyBaHHS CHOIPCHKOTO OCETpa MPOBOAMIH
y IJIaBYYHX CajIKaX Iiomieto 24 m> (4x6 m)
i3 06’emom camkoBux Kamep 60—70 m® 3a
6iomacu pu6 10 10,3-12,9 kr/m?. Cagkosi
CHCTEMH PO3TAIIOBYBAJIHM Y BOOIMI 3 II0-
CTIHOIO IUPKYIIALIEI0 BOIH 31 LIBUAKICTIO
teuii 0,05—0,20 m/c. ToniBmo pi3HHUX BiKO-
BUX TPYH OCETpa 3IIMCHIOBAIU 33 TeMIIe-
parypu Boau He Himk4e 5,5-6,0°C creria-
J130BaHUMHU KOMOIKOpMaMH 3 yMiCTOM CH-
poro npoteiny Ha piBHI 45-52%. Cepenni
MOKa3HUKHU TEMIIEPaTypH BOAU JITHIX Mi-
CAIIB KONMHMBANKUCh y Mexax 20,9-25,3°C
3a MakCUMalbHHUX 3HaueHb g0 28,0°C.
KoHmieHTpallisi po3unHEHOTO y BOJIi KHCHIO
nepebyBayia B Mexax 3,8-9,4 mr Oz/Z[M3, 3a
CepeIHFOCE30HHO] BEIMYMHN HE MCHIIE
5,8 mr Oz/z[M3. [Tix gac BUpOITYBaHHS pi3-
HUX BIKOBHX TPYIl OCETpa 3apEeCTpOBAHE
MEPIONYHE MEPEBUIICHHS HOPMAaTHBHUX
3Ha4YeHb 32 OKPEMHUMH TiIPOXiMIYHUMH
MOKa3HUKaMH, 30KpeMa, BMICTOM aMOHIH-
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nitrogen (NH,") up to 2.11 mg N/dm* and
total iron (Fe*" + Fe**) up to 1.89 mg Fe/
dm?. However, all registered exceedances
of regulatory values were not long-lasting
and were not of high level. No mass death
of fish under the influence of abiotic envi-
ronmental factors was detected during the
entire period of creation of the brood stock
of Siberian sturgeon [26, 27].

The average seasonal weight gains of
sturgeon of age groups from 1+to 10+ were
in the range of 0.47-1.11 kg with maxi-
mum values in fish of age-3+ group. The
average weight of age-8+ to 10+ females
was 7.39+0.12 kg (n=31, Cv=9.02%) with
fluctuations in individual fish weight with-
in the range of 6.24-8.64 kg. Females of
these age groups were characterized by
the final stages of gonadal maturation. Ac-
cording to the results of in-viable collec-
tion of mature eggs, the values of the gona-
dosomatic index in these fish ranged from
12.0 to 21.1% (on average 15.42+0.47%).
High survival rates of Siberian sturgeon of
all ages (95.8-100.0%) have been recorded
when grown in floating cages [24, 25].

The presented data on abiotic factors of
the water in the area of installation of cages
with brood Acipenser baerii and the main
productive parameters during the period of
creation of the reproductive sturgeon stock
generally indicate satisfactory conditions
for fish culture over a long period of ob-
servations.

In the mixed group of age-4+ and 5+
Siberian sturgeon used for genetic stud-
ies, the average fish body weight was
3.60+0.11 kg (n=30, Cv=16.57%) with
fluctuations in this value within the range
0f 2.04-4.72 kg.

The peculiarities of the distribution of
alleles and genotypes of blood serum of
Acipenser baerii individuals according to
the loci of protein systems were clarified
and valuable information about the struc-

Horo a3oty (NH,") — 110 2,11 mr N/am’® ta
saraneHoro 3aimiza (Fe*" + Fe*") — n0 1,89
mr Fe/nv®. TIpore, Bci 3apeecTpoBaHi Iie-
PEBHIICHHS HOPMATUBHHUX 3HAuCHb OYIU
HETPUBAJIMMH 1 MaJIi HEBHCOKUH PIBCHB.
Macosoi 3aru6eni puOH mijJ BILIUBOM a0i-
OTHYHUX YMHHUKIB CEPEIOBHUINA 32 YBEChH
nepiof, (GopMyBaHHS IUIEMIHHOTO CTaja
CUOIPCHKOTO OCETpa HE BUSBICHO [26, 27].

CepeaHbOCE30HHI IPUPOCTH OCETPA Bi-
KOBHX TpyII Bif 1+ mo 10+ 3Haxoammucs y
nmiama3oni 0,47—1,11 xr, 32 MaKCHMaIbHUX
3Ha4YeHb Y pu0 BiKoBOi rpymu 3+. CepenHs
Maca caMOK OceTpa BIKOBUX rpyn Big 8+
nmo 10+ cranoBmna 7,39+0,12 kr (n=31,
Cv=9,02%), 3a xonMBaHb iHAMBITyaTbHOI
Macu pub B Mexax 6,24-8,64 kr. Camku
oceTpa IMX BIKOBHUX TPYyNl XapaKTepH3y-
BaJINCh 3aBEPIIATBHUMHU CTATisIMH JIO3Di-
BaHHS TOHAJI. 32 pe3yJIbTaTaMu IPYKUTTE-
BOTO BiZIOOpPY 3pIIMX CTATEBHX MPOIYKTIB
y 3aBOJICBKUX YMOBaX, 3HAUCHHS T'OHAJIO-
COMAaTHYHOTO 1HJIEKCY y IUX pHO CTaHO-
Bunu Bin 12,0 mo 21,1% (B cepemHbomy
15,4240,47%). Ilig wac BHpoOUIyBaHHS Yy
IUTABYYHX CaJKaX 3apeecTPOBaHI BUCOKI
MMOKa3HUKW BHWKMBAaHHS CHOIPCHKOTO OCe-
Tpa pizHoro Biky (95,8-100,0%) [24, 25].

Haeneni nadi oo adlOTUYHUX YUH-
HUKIB CepeloBHUINA BOIOMMM Ha IiISHII
PO3MIIIEHHsI CAJKiB i3 IJICMIHHAM Mare-
pianom Acipenser baerii Ta OCHOBHI pHO-
HUIbKI TIOKa3HUKH y TIepiosl GopMyBaHHS
PENPONYKTUBHOTO CTalla OCeTpa 3arajioM
BKa3yIOTh Ha 3aJI0BiJIbHI YMOBH BUPOIILY-
BaHHS pUO YMPOMOBXK TPUBAJIOTO TEPiomy
CIIOCTEPEIKCHb.

Y BUKOPUCTaHIN IJIl TEHETUYHUX JI0-
CIJDKCHb 3MIIIaHid Tpymi CcHOIpChKO-
ro ocerpa y Biui 4+ Ta 5+ cepenHs maca
Tina pub cranoswia 3,60+0,11 xr (n=30,
Cv=16,57%) 3a komvBaHb TOKa3HWUKA B
Mexax 2,04—4,72 kr.

3’4COBaHO  OCOOJMMBOCTI  PO3MOALILY
ajelliB Ta TCHOTHIIIB CHPOBATKH KpPOBI
ocobuH Acipenser baerii 3a JOKycamu
OUTKOBHX CHCTEM Ta OTPHMAaHO IIHHY iH-
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ture of the created brood stock was ob-
tained.

The frequency distribution of allelic
variants by polymorphic loci is shown in
Figure 1. TF locus in the studied group of
Siberian sturgeon was divided into 3 com-
ponents shown in decreasing order of elec-
trophoretic mobility as Tf A, B, C, the fre-
quency of which is indicated in Figure 1.

Serum albumin in Siberian sturgeon is
represented by five allelic variants, desig-
nated in order of decreasing mobility in
the gel block: Alb A, B, C, D, E. The most
common alleles were Alb B, C, D. The al-
lelic variants Alb A and Alb E in the stud-
ied group of fish had a low frequency with
values of 0.059 and 0.079, respectively.

Esterase in Siberian sturgeon, is repre-
sented by two loci. Three allelic variants
were identified at the Est-1 locus and two
alleles were identified at the Est-2 locus,
which had an even distribution in frequen-
cy.

Figure 2 shows the distribution of gen-
otypic variants of the studied loci. In Sibe-
rian sturgeon, a shift in genetic equilibri-
um towards an excess of heterozygotes is
observed, which indicates the peculiarities
of individual selection of fish in the brood
stock and the selective advantage of indi-
viduals with heterozygous genotypes. In

| | |
Est-2 | s G 0.533 mA
B
Est-1 |moRTSmmm— 0.417 0.306 -
] D
| E

Alb  NONO59% 01287 0,287 0,287 0.079
TF s o— o347 0347

(dbopmaitriro Ipo CTPyKTypy chOpMOBaHOTO
TUIEMiHHOTO CTajia.

Po3noxin gacror ajnenpHUX BapiaHTIB
3a OJIMOP(QHUMH JIOKyCaMHU HaBEJCHO Ha
pucynky 1. YV mocmijpkyBaHid TpyIni cu-
6ipcrkoro ocerpa nokyc TF posnoainsascs
Ha 3 KOMIIOHEHTH, ITO3HA4YeHI y MOPSIKY
3MEHIIIEHHS eNeKTPOPOPETHYHOI PYXIIH-
BocTi, sk Tf A, B, C, yactoty sIKux BKa3a-
HO Ha PUCYHKY 1.

AJpOYMIH CHPOBaTKH KpOBi y cHOIip-
CBKOTO OCETpa IPEeACTABICHUH I’ IThMa
QJIeNNGHIMH BapiaHTaMU, [MO3HAYCHUMH Y
MOPSIIKY 3MEHIIIEHHS iXHBOI PYXJIMBOCTI B
reneBomy Onori: Alb A, B, C, D, E. Haii-
yacrime 3ycrpivanucs aneni Alb B, C, D.
AdnenwHi BapianTi Alb A Ta Alb E y noci-
JUKEHIH rpyni pub Manu He3HauHy 4acToTy
13 saauerasmu 0,059 1 0,079 BigmosigHo.

VY cubipcbkoro ocerpa ecrepasa mpej-
CTaBJICHa BOMA JIOKyCaMH. 3a JIOKYCOM
Est-1 BcTaHOBIIEHO TpU aJieNbHI BapiaHTH,
a 3a JIokycoM Est-2 — nBa aneuni, ski 3a
YacTOTOK0 MaJii PIBHOMIpHHUIA PO3MOIiII.

Ha pucysky 2 npencTaBieHo po3moin
TEHOTHUIIOBUX BapiaHTIB JIOCIiIXYyBaHUX
JIOKYCiB. Y cHOIpCHKOTO oceTpa Biamiua-
€TBCsl 3MIIICHHS TeHETHYHOI PiBHOBAarW B
0K HAJUIMIIKY TeTePO3HIOT, IO CBITYHTH
PO OCOOIMBOCTI 1HAMBIYaJILHOTO Bi100-
py pu0 y IJIEMIHHOMY CTajli Ta CEJICKTUB-
Hy TepeBary 0COOMH i3 reTepO3UTrOTHUMHU
TeHOTHIIaMH. Y TPYIi OceTpa 3a JIOKyCOM

0% 10% 20% 30% 40%

50%

60% 70% 80% 90%

100%

Fig. 1. Allele frequency at protein system loci in Siberian sturgeon
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Fig. 2. Frequency of genotypes by protein system loci in Siberian sturgeon of

AAE “Osetr” LLC of Kyiv region

the sturgeon group, the following geno-
types were found at the TF locus: AA, AB,
AC, BC, ABC. The most common geno-
type was Tf ABC (56%).

Seven genotypic variants were identi-
fied at the ALB locus: ABC, ABCD, AB-
CDE, BCD, BCDE, BD, CD. However,
the most common individuals were indi-
viduals with three Alb genotypes: BCD
(50%), BCDE (23%), and ABCD (13%).
Other genotypes were rarely observed.

It should be noted that genotypic analy-
sis of protein systems (TF, ALB, Est-1) by
loci showed a normal distribution of gen-
otypes according to the Hardy-Weinberg
law. Four genotypes were identified at the
Est-1 locus and Est-1 ABC was the most
frequently represented (43%) (Fig. 2).
Three genotypic variants were identified at
the Est-2 locus (Fig. 3).

Est-2 AB heterozygotes predominat-
ed in the stock and accounted for 86.7%,
which confirmed the imbalance of the
structure at this locus with the most sig-
nificant excess of heterozygous individu-
als (¥2=16.476; P<0.001) compared to the
expected.

An important indicator for assessing
changes in the process of breeding work
is the level of heterozygosity, which in the
studied group of Siberian sturgeon was at a

TF 3yctpivanucs renotunu AA, AB, AC,
BC, ABC, cepen sikux HaiuacTtime — re-
nHotun Tf ABC (56%).

3a nmokycom ALB BusiBieHo ciMm Te-
HotunoBux Bapiantie: ABC, ABCD,
ABCDE, BCD, BCDE, BD, CD. Asne naii-
9acTile 3yCcTPidaluch OCOOMHH 3 TPHO-
Ma rerotunamu Alb BCD (50%), BCDE
(23%) i ABCD (13%). Iami renorumu
MIPOSIBIISUTUCH PiJIKO.

Crnim 3a3HAYWTH, IO TEHOTHUIIOBUI
aHaui3 3a Jokycamu OikoBux cuctem (TF,
ALB, Est-1) mokazaB HOpMaJIbHUNA PO3IIO-
i1 TEHOTHITIB BiJMIOBITHO /10 3aKOHY Xap-
ni-BaiinOepra. 3a mokycom Est-1 BusiBie-
HO YOTHPH TeHOTHITH Ta HARYACTIIIIE TIPS
crasienuil Est-1 ABC (43%) (puc. 2). 3a
nokycoM Est-2 BUSIBIEHO TPH I'€HOTHIIOBI
BapiaHTH (puc. 3).

VY cragi mepeBaxkalud TeTEPO3UTOTH
Est-2 AB i ctanoBuim 86,7%, 1110 miaTBEp-
JUKYBaJIO HEBPIBHOBAXEHICTb CTPYKTYypH
3a UM JOKYCOM 3 MAaKCHMallbHO 3Hady-
MM HAJJTHIIIKOM TeTEPO3UTOTHUX OCOOUH
(x*=16,476; P<0,001), mopiBHIHO 3 OYiKy-
BaHMMHU.

BaxmiBuM TOKa3HIKOM OIIHKH 3MiH Y
mporeci IIeMiHHOI poOOTH € piBEHb reTe-
PO3UIOTHOCTI, SIKUH y TOCIHIPKEHIH rpymi
cubipchkoro ocerpa nepedyBaB Ha JOCUTH
BHCOKOMY DiBHi i BapiroBaB Bia 86,7 (3a
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Fig. 3. Distribution of genotypes (%) at the Est-2 locus in Siberian sturgeon

(O — actual, E — expected)

fairly high level and varied from 86.7% (at
the Est-2 locus) to 100% (at the ALB lo-
cus) and was noticeably different from the
expected. The average level of actual het-
erozygosity was 94.2% and significantly
exceeded the expected one (64%) (Fig. 4).
This may indicate the need to stabilize the
genetic structure of the studied sturgeon
brood stock.

The value of Wright’s fixation index
(Fis) in our study varied from —0.346 (at
the ALB locus) to —0.741 (at the Est-2
locus) with an average value of —0.491.
The negative value of the fixation index

1,2
1 0,933

-0,2

-0,4 .

gl -0,346

0,6

0,8

H Ho

0,967

0,743
4 0,666 0,656
0

nokycoMm Est-2) mo 100,0% (3a noxycom
ALB) Ta MOMITHO BiPi3HSBCS BiJ OYiKy-
BaHoro. CepenHii piBeHb (haKTHIHOI reTe-
pO3UTOTHOCTI cTaHOBUB 94,2% Ta 3HaYHO
nepeBaxap ovikyBaHuii (64,0%) (puc. 4).
Lle Moxxe BKa3yBaTu Ha HEOOXIJHICTH CTa-
Oimizamii TeHEeTHYHOI CTPYKTYpPH JHOCIi-
JOKYBAHOTO IUIEMIHHOTO CTaJa OCETPOBHX
puo.

Benuunna ingekcy ikcarii Paiita
(F,) B Hammomy jocnipkeHHi BapitoBana y
Mmexax Big —0,346 (3a nokycom ALB) mo
—0,741 (3a nokycom Est-2), i3 cepemHim
sHaueHHsaM —0,491. Big’eMHe 3HaUeHHs iH-

0,942
0,867

0,641
0,498

EST-1 EST-2 average
L] L]
0,474 -0,491
® 0,741
He e Fis

Rural Agricultural Aquaculture Enterprise “Osetr” located in the Kyiv region of Ukraine

Fig. 4. Heterozygosity level and fixation index in Siberian sturgeon (No — actual
heterozygosity, No — expected heterozygosity, Fis — Wright’s fixation index)
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(inbreeding coefficient) indicated a 49%
excess of heterozygous individuals in the
available sample of fish and the absence of
a significant effect of inbreeding on their
genetic structure.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The variability of the genetic structure
of Siberian sturgeon was analyzed accord-
ing to the loci of protein systems in the
reproductive stock of fish, several gener-
ations of which were consistently repro-
duced and grown using intensive technol-
ogies in controlled conditions of the indus-
trial-type farm AAE “Osetr” LLC located
in the northern part of the Forest-Steppe of
Ukraine.

During the long-term (three genera-
tions) cultivation in intensive aquaculture
conditions, individuals with the best ex-
terior and productive characteristics were
regularly selected in the studied sturgeon
brood stock. At the same time, abiotic en-
vironmental factors during the cultivation
of different age groups of sturgeon ensured
a high level of fish survival and positive
dynamics of the development of their re-
productive system. This is confirmed by
the results of the selection of mature eggs
of fish in artificial conditions.

Based on the analysis and assessment
of the genetic structure of Acipenser baerii
according to the polymorphic protein loci
of transferrin (TF), albumin (ALB) and es-
terase (EST-1, EST-2, 3.1.1.1), a high level
of genetic variability was observed.

Statistically significant genetic imbal-
ance was observed in the studied group
of Siberian sturgeon at the EST-2 locus
with the most significant excess of hete-
rozygotes (¥*=16.476; P<0.001) and a high
value of the Wright’s fixation index (FIS =
—0.741), which indicates the need to stabi-
lize the structure at this locus.

The actual value of the average het-
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Jekcy ¢ikcarii (koedirieaTa iIHOpUIUHTY)
BKa3yBaJio Ha 49%-i1 Ha/TUIIOK TeTePO3H-
TOTHUX OCOOWMH y HasBHi BUOipIi pub Ta
BIJICYTHICTh 3HAYHOTO BIUIMBY IHOpPUAUHTY
Ha iX TCHETHYHY CTPYKTYpY.

BUCHOBKMHM TA NEPCIIEKTHBHU
MHOJAJBIIOTO PO3BUTKY

[IpoanainizoBaHO MiHJIHBICTH T€HETHY-
HOI CTPYKTYpH CHOIPCHKOTO OCeTpa 3a JIo-
KycaMU OLITKOBHX CHUCTEM Y PEIpOTyKTUB-
HOMY cTaji pu0, KiIbKa TeHepalii SKuX
MIOCIIIJIOBHO BiATBOPIOBAJIKCH 1 BUPOIILYBa-
JIUCh 32 IHTGHCUBHUX TEXHOJIOTIN Y KOHTp-
OJIbOBAaHUX YMOBaX TOCIIOAAPCTBA IHMAY-
crpiampHOTO THIy TOB-CPIT «Ocetpy,
pO3TaloBaHoro B MiBHI4HIA 4actuHi Jli-
cocreny YKpaiHu.

VY mpoueci TpuBaioro (y TpboX MOKO-
JIHHSAX) BUPOIIYBaHHS B YMOBax IiHTEH-
CUBHOI aKBaKyJIBTYPH y TOCITIIHKYBAHOMY
IUIEMIHHOMY CTajli oceTpa 3IiHCHIOBaBCS
peryispHuil Bii0ip 0coOMH 13 HalWKpariu-
MH eKCTep’ €pHHMH Ta HPOAYKTHBHUMHU
XapakTepucTukamu. BomHodac, ycTaHOB-
JIEHO, MO a0iOTHYHI YMHHUKH CEPeIOBH-
11a Tij] Yac BUPOIIYBAaHHS Pi3HUX BIKOBHX
Ipyn oceTpa 3abe3rnevuyBaid BUCOKUN pi-
BEHb BI)KUBAHHS pUO Ta IO3UTHBHY JIHHA-
MiKy (GOpMyBaHHS iXHBOI BiJTBOPIOBAaJb-
Hoi cuctemu. Lle miaTBepHKEHO pe3ynbTa-
TaMH BiJIOOpPY 3pUTHUX CTATEBUX MPOIYKTIB
pub y 3aBOACHKHUX YMOBaX.

Ha mincraBi aHami3y Ta OIHKH TeHe-
TUYHO1 CTPYKTYpU Acipenser baerii 3a no-
niMophHUMHE O1IKOBUMH JIOKyCaMU TpaH-
cthepuny (TF), ansOyminy (ALB) Ta ecte-
pasu (EST-1, EST-2, 3.1.1.1) BcTaHOBIJICHO
BHUCOKHH piBEHb T€HETUYHOT MiHJIUBOCTI.

BimMivyanach CTaTUCTHUYHO JOCTOBIpHA
TeHETUYHA HEBPIBHOBAXEHICTh y HOCHi-
JUKyBaHiil Tpymi cubipchbKOTO OceTpa 3a
nokycom EST-2 3 makcumanbHO 3Hady-
MM HAJJTHIIIKOM reTepo3uroT (x*=16,476;
P<0,001) Ta BHCOKMM 3HAYEHHSM 1HACKCY
dikcanii Paiita (F = —0,741), mo Bkasye
Ha morpely crabimizauii CTPyKTypH 3a
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erozygosity level in Acipenser bae-
rii was (Ho0=0.942+0.030) and signif-
icantly exceeded the expected value
(He=0.641%0.500). This suggests a signifi-
cant range of genetic variability across pro-
tein loci. The average values of Wright’s
fixation index (FIS = —0.491) observed in
Siberian sturgeon indicated the absence of
inbreeding in the studied fish stock. There-
fore, the estimated genetic parameters in
Acipenser baerii showed significant heter-
ogeneity and a high level of their genetic
variability, which requires consolidation of
the genetic structure of the studied stock.

The results of genetic studies on stur-
geon fish are of considerable interest for
further improvement of the system of
measures to increase the efficiency of
breeding work and improve the quality
of brood stock in sturgeon aquaculture in
Ukraine. At the same time, one of the most
accessible tools for the initial assessment
of the variability of the genetic structure of
breeding groups of Siberian sturgeon can
be methods of genetic analysis based on
protein polymorphism. At the same time,
this involves the use of complex approach-
es to determining the genetic characteris-
tics of brood fish in modern sturgeon farm-
ing, including the use of DNA markers and
cytogenetic indicators.

CONFLICT OF INTEREST

There is no conflict of interest between
the authors in this work.

SOURCES OF FUNDING

The work was carried out within the
framework of budget financing under the
thematic task of the National Academy of
Agrarian Sciences of Ukraine (state reg-
istration number 0121U109920 (2021-
2025).

M JIOKYCOM.

VY Acipenser baerii dhaxTuHe 3HAYEH-
HS CEepelHBbOrO0 pIBHS TeTEPO3UTOTHOCTI
cranoBwio (Ho=0,942+0,030) ta 3Ha4HO
nepeBakasio odikyBane (He=0,641+0,500).
Ile n03BOMNAE TOBOPUTH MPO 3HAYHUM PO3-
Max TeHETHYHOI MIHJIMBOCTI 32 OUIKOBHMHU
nokycaMu. BusHaueHi y cubipcbkoro oce-
Tpa cepenHi 3HaYeHHs iHIEKcy (ikcarrii
Paiita (F (= —0,491) cBinuniu npo BiacyT-
HICTh 1HOPHUIMHTY Y JTOCITIDKEHOMY CTaji
pub. OTxe, OLiHEH]I TeHETHYHI MapaMeTpu
y Acipenser baerii Tioka3anu 3Ha4Hy reTe-
POTEHHICTh 1 BUCOKHUIA PIBEHB X TEHETHYHOL
MIHJIUBOCTI, IO MOTpeOy€e KOHCOMiaaIii re-
HETUYHOI CTPYKTYPH AOCIIKEHOTO CTa/a.

Pesymprati TeHETHYHHMX IOCIIIKCHB
OCETPOBUX PHO CTAHOBIATH 3HAYHUU 1H-
Tepec IS MOAANBIIOTO YIOCKOHAJICHHS
CHCTEMH 3aXOAiB i3 MiIBUICHHS €(EKTUB-
HOCTI TUIEMIHHOI pOOOTH Ta TOMIMIICHHS
SIKOCTI IUIEMIHHOTO Marepiany o0’ €KTiB
OCETPOBOI aKBaKyIbTYypH B YkpaiHi. [Ipu
L[bOMY OJIHUM 13 Hal{IOCTYNHIIMINX 1HCTPY-
MEHTIB TIEPBUHHOI OIlIHKA MIHJIUBOCTI
TEHETUYHOI CTPYKTYpH IUIEMIHHHX TPYII
CHOIPCHKOTO OCeTpa MOXKYTh OYTH METOIH
TEHETUYHOIO aHaji3y 3a OUIKOBUM IOJIi-
Mop¢izmMom. BogHouac, e mependavae 3a-
CTOCYBaHHSI KOMIUIEKCHUX MiAXOMIB LI0/0
BU3HAYCHHS TEHETHYHHX OCOOIMBOCTEH
IUIEMiHHOTO Marepiany Cy4acHOTo oce-
TPIBHUIITBA, B TIM YUCIIi 3 BAKOPUCTaHHIM
JIHK-MmapkepiB Ta IUTOT€HETHYHHUX IO-
Ka3HUKIB.
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VY wii poboTi KOHQIIIKT IHTEPECiB aBTO-
piB BiICYTHIH.
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