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MOLECULAR-GENETIC MONITORING OF CAMELS
OF ARVANA BREED OF ARYS-TURKESTAN POPULATION
WITH THE USAGE OF DNA-TECHNOLOGY

Abstract. In this article identification and certification questions of high dairy effective genotypes of camels of
Arvana breed of Arys-Turkestan population with the usage of DNA-technology are considered. Performed mole-
cular-genetic analysis has shown, that population of camels has subdivision on breed parameter. Each subpopulation
of camels of Arvana breed has a distinctive gene pool for the given population. The obtained data can be used at
development of actions for preservation of their unique gene pools well adapted for local conditions. In the Arys-
Turkestan zone of camel breeding («Syzdybekov A», «Usenov N» farms) are identified and passported high dairy
effective genotypes of Arvana camels, with the use of DNA-technology in number of 200 heads of animals.
Interpopulation distinctions between populations of camels on 7 microsatellite loci have been received on population
«Usenov N» an average alleles — 6.28, heterozygosity-0.68, inbreeding — 0.0096, feature of the given population in 2
loci presence of private alleles, as is distinctive line of the given population. Distinctive feature of population
«Syzdybekov A.» is presence in 3 loci of private alleles. On the given population an average quantity of alleles —
6.43, heterozygosity-0.70, inbreeding — 0.0077.
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Introduction. The major problem of genetic researches in animal industries is perfection of methods
of genotypic estimation of animals essentially influencing on productivity of selection process. Studying
of polymorphic systems of blood of animals has provided zooengineering science with a quality moni-
toring of an origin, an estimation of genetic features of breeds, herds and lines, definitions of level of
genetic similarity between them and forecasting of heterosis effect [1].

Modern achievements in the field of molecular genetics, successes in decoding of genomes of many
animals and plants, including camels (2014), have essentially expanded a base of marker-auxiliary
selection and have caused an actuality of strategy and tactics development of genetic monitoring in animal
industries taking into account specificity of each subindustry. Now many selection programs on
improvement of breeds of animals are based on use of genetic markers that opens real possibilities for
monitoring of genealogical structure, preservation of an optimum level of a genetic variety, selection of
animals with the a glance of their genotypic estimations. For improvement of quality of production of
animal industries of Kazakhstan and its integration on the world market application of the advanced
selection-genetic methods which allow to create new highly productive breeds, types and lines of the
animals adapted for this or that zone of cultivation is required. For efficiency of selection process,
selection of highly productive individuals should be carried out with observance of strict genetic
monitoring. In breeding animal industries, including camel breeding, the method of the genetic control of
an origin of agricultural animals is very important, and genetic certification of significant genotypes is an
obligatory element of zootechnical control in breeding economy. Identification of allele pool of domestic
breeds of camels of a dairy direction earlier in Kazakhstan was not carried out. Thereupon genetic
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researches for carrying out of optimization of structure, identification and certification of valuable
genotypes, and also ordering of genetic resources in dairy camel breeding are actual.

Scientific novelty of research consists in studying and detection of the selection importance of
domestic breeds of camels with use of DNA-technologies in which research of biological tests (nonin-
vasive procedure) gives possibility of an estimation of animals at a birth, being based on 7 microsatellites
of DNA. Genetic profiles of camels will be constructed and genetic value of certain loci and their alleles
variants is identified.

The practical importance of work consists in DNA-analysis carrying out (in laboratory conditions of
institute) for definition of breeding value of animals from economy of various categories. Results of
research will allow to isolate perspective animals with certain genetic markers to use them in the further
selective-breeding work for formation of highly productive herd on dairy efficiency. Created electronic
genetic database on the basis of optimization of structure, identification of animals and ordering of genetic
resources will be promoted to acceleration of selective-breeding work. Certification of the researched
breeding animals gives the objective characteristic of each individual on genctic parametres.

The work purpose is identification of possible polymorphisms of 7 STR-markers at population of
camels, using a polimerase-chain reaction method (PCR) and on this basis identification and certification
of high dairy effective camels of Arvana breed of Arys-Turkestan population.

For object in view performance of following problems were solved: to lead selection of biomaterials
from animals of the Arys-Turkestan zone of camel breeding, to carry out the primary molecular-genetic
multiplex analysis of the received biomaterials of camels of a dairy direction on 7 loci of microsatellites,
to establish genetic profiles of camels of a dairy direction, to carry out complex analysis of investigated
populations of camels of a dairy direction by modern methods of population genetics, to carry out action
on pawning for a long-term storage of isolated DNA of camels of a dairy direction, to develop an
electronic genetic database and on its basis to carry out ordering of the received population-genctic data.

The estimation of a spectrum of a genetic variety of breeds demands studying whenever possible the
big number of the isolated populations in various ecological-climatic zones. The existing contribution to a
genetic variety of breeds is brought by the regional populations which gene pool, as a rule, was formed in
the conditions of relative isolation and on the basis of local cattle - the carrier of own unique allele pool.
Besides, on allele profiles of breeds used in an agricultural production, considerable influence render
plans of selection-breeding work [2].

In cattle breeding for today the following questions are actual: studying of genetic features of breed,
their phylogenesis and breed forming, similarities and distinctions, revealing of genetic anomalies at
animals, their origins.

Studying of genetic structure of artificial formed populations in animal industries represents the big
theoretical interest, and also allows to formulate the proved recommendations for perfection of existing
breeds and breeding work with them, corresponding to actual requirements of economic practice [3].

In the characteristic of allele pool breeds and populations of agricultural animals find application
genetic markers of different types. At camels, the greatest distribution have received two types -
erythrocytic antigenes of blood groups and microsatellites. Genetic markers allow to judge degree of
heterozygosity of animals, degree of consolidation of hereditary qualities of breeds, types, lines, about
genetic distinctions between them.

For effective selection on increase of quantity of protein in milk modern genetic and biotechnological
methods, in particular the molecular-genetic analysis are used, allowing to reveal polymorphism of genes
of proteins of milk. It is established positive connection of a genotype and haplotype on autosomal loci
with protein-dairy properties of milk of camel female [4].

Sequencing of camels' genome allows to identify genes or genomic areas of loci of quantitative signs
(QTLs), which are important at selection on reproductive, feeding and meat-and-milk qualities. The
mutations forming new versions of alleles, spending the basis of one gene, lead to formation of new
sequence of amino acids in protein (kappa-casein). All listed phenomena unite in concept gene or point
mutations. They can be harmful (BLAD, CVM), useful (kappa-casein) or neutral (blood groups,
microsatellites).

Introduction of method of polymerase chain reaction (PCR) in laboratory practice became one of the
most important events in clinical laboratory diagnostics in last decades. PCR method lifts diagnostics on
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essentially new level - level of definition of DNA or RNA that allows carrying out straight detection of the
infectious agent or a genetic mutation.

In the developed countries PCR method is used both in medicine, and in agriculture. In our republic
PCR method is applied in medical institutions, and in animal industries, particularly, in cattle breeding, it
is applied boundedly.

Genetic typing at DNA level can be used at diagnostics of hereditary diseases, such as the combined
immunodeficiency (SCID - severe combined immunodeficiency disease), a periodic paralysis of horses
(HYPP, hyperkaliemic periodic paralysis) and others.

The question, which is closely connected with identification and the control of an origin revealing of
carriers of the genetic defects causing display of hereditary diseases at camels. Now the laboratory can
offer identification of some of the most widespread hereditary diseases at camels. Search work on
revealing of markers for revealing of genetic defects, characteristic for camels of domestic livestock is
conducted also.

Monitoring of immunogenotypic indicators at animals is necessary for realization of genetic potential
and reception of healthy posterity. In this connection monitoring of the maintenance of the basic classes of
antibodies at camels promotes maintenance of immunity and as consequence, to preservation of health of
animals and reception of viable posterity.

The international society on studying of genetics of animals offers panels of loci of microsatellites
for principal views of the agricultural, domestic and cultivated animals in which are included the most
informative loci used at the control of reliability of an origin. Thus, microsatellite profiles can be used as
criteria of an estimation of genuineness of strain of camels [5].

Earlier scale works on identification, ordering and certification of genetic resources of domestic
breeds of camels in Kazakhstan were not carried out.

Methods. Objects of researches were served biosamples (histologic tests) of camels of Turkmen
Arabian Arvana breed.

The method of DNA-researches was applied on the basis of institute laboratory in department of
genetics of agricultural animals. As a material biological materials of animals from two base economy
(LLP «Usenov N», LLP «Syzdybekov A») are used. For DNA isolation there have been used commercial
sets of leading firms of manufacturers: GenePak PCR Core; Qiagen; Lithex; DNA-technology; Diatom
DNA; ExtraGene DNA Prep.

For the purpose of studying of interbreeding differentiation the genetic analysis of typing results of
200 heads of animals of domestic Arvana breed has been carried out on 7 loci of microsatellites of DNA
according to the research scheme (figure).

As material for researches the samples of DNA isolated from histologic tests with use of sets Diatom
DNA and ElxtraGene DNA Prep served. The isolated samples of DNA were amplificated on amplifier
2720 Thermal Cycler, on the basis of a set of primers of StockMarks firm. All works on isolation,
amplifications and sequencing have been carried out according to reports of the manufacturer, adapted to
the concrete complete of reagents.

Polymorphism of microsatellites of DNA defined with the help of sequenator ABI-310. The panel of
typing of DNA consists of 7 microsatellites, characteristic for carrying out of genetic examination of an
origin of camels. Interpretation of graphic profiles of results of samples genetic typing and definition of
genotypes of camels were carried out with the recommendation of the International institute of camel
breeding (International Camelid Institute) and the International society of genetics of animals (Inter-
national Society for Animal Genetics) [6].

Genetic-populational analysis taking into account frequencies of occurrence of alleles of micro-
satellite loci, level of multiformity and heterozygosity degrees, was carried out by the standard techniques.
Biometric calculations were carries out according to Statistical calculations carried out with use of a
statistical package and own development with use of an algorithmic language of programming Fortran
PowerStation. Databases are developed with use of package Microsoft Office Access 2007.

The final stage of amplified fragments analysis is identification of alleles and an establishment of
genetic profiles of investigated samples of DNA [7]. The established genetic profile of an animal is a basis
for registration of the genetic report of testing in which are specified revealed allele variants on each
investigated locus.
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Table 1 — Specific loci for camels genetic typing

# Loci Length Primer (5'-3'") straight Primer (5'-3") reverse
11 LCAS 211-261 GCTGAACCACAATGCAAAGA AATGCAGATGTGCCTCAGTT
22 LCA37 124-174 AAACCTAATTACCTCCCCCA CCATGTAGTTGCAGGACACG
33 LCAS6 133-171 ATGGTGTTTACAGGGCGTTG GCATTACTGAAAAGCCCAGG
44 LCAG6S 159-193 TTTTTCCCCTGTGGTTGAAT AACTCAGCTGTTGTCAGGGG
55 LCA66 216-266 GTGCAGCGTCCAAATAGTCA CCAGCATCGTCCAGTATTCA
66 YWLL29 210-232 GAAGGCAGGAGAAAAGGTAG CAGAGGCTTAATAACTTGCAG
77 YWLL44 84-136 CTCAACAATGCTAGACCTTGG GAGAACACAGGCTGGTGAATA

Results. Researches were carries out on biomaterials (histologic materials) animals from two base
economy (LLP «Usenov N», LLP «Syzdybekov A»). The size of sample was 102 heads (2 bores-male, 50
female camels and 50 colts) of each economy.
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The carried out researches of studied sample of camels have revealed presence of 47 alleles 7 loci of
microsatellites, that on the average on a locus has made accordingly 6.71 for Arvana breed [8].

In microsatellite loci at studied types of animals identified 5 private alleles. Number of effective
alleles (they bring the greatest contribution to calculation of degree of heterozygosity) were in all loci of
microsatellites that specifies in more uniform distribution of alleles of microsatellites in population. The
analysis of microsatellite profiles has allowed to differentiate animals of the given breed correctly.

Table 2 — Revealed allele variants at population of camels of Arvana breed. By a fat font private alleles are allocated

Loci Number of alleles Name of the alleles
LCAS 9 213,215,217, 219, 227, 229, 239, 241, 243
LCA37 7 128, 134, 148, 152, 158, 160, 162
LCAS6 6 139, 141, 147, 151, 153, 155
LCAG6S 6 161, 163, 165,171, 173,175
LCAG66 7 218,220, 222, 228, 230, 240, 242
YWLL29 4 216,220, 222,226
YWLL44 8 96,98, 108, 110, 114, 116, 120, 122
Observed heterozy gosity — 0.69, expected — 0.67,
Averagemumberal alleles Gl size of casual inbreeding — 0.0083

Advantage of microsatellites at detection of a pedigree belonging is caused by that first, gives in to a
differentiation polymorphism level, and secondly is possible classification on private alleles.

Use of homogeneous selection is directed on fastening of signs of efficiency of parents in posterity.
On the basis of it it is possible to draw a conclusion, that microsatellite profiles can be used as criteria of
an estimation of degree of heterogeneity of selection of parental pairs at thoroughbred cultivation. [9]

It is necessary to notice, that the revealed laws should be extended with care to camels of other
breeds, types or even herds. The data cited in the present work though are scientifically proved and expe-
rimentally proved, demand acknowledgement within the limits of more scale researches both in pedigree,
and in population aspect. [10]

We also result of the analysis of a genetic variety of Arvana breed camels with application as criteria
of an indicator of heterozygosity and sizes of casual inbreeding for two populations (see tables 3, 4).

Table 3 — Revealed allele variants and indicators of a genetic variety at camels of Arvana breed (population LLP «Usenov N»).
By a fat font private alleles are allocated

Loci Number of alleles Name of the alleles

LCAS 8 213,215,219,227,229, 239,241, 243
LCA37 7 128, 134, 148, 152, 158, 160, 162
LCAS6 6 139, 141, 147, 151, 153, 155

LCAG65 5 161, 163, 165, 171, 173

LCA66 6 218,220,222, 228,230, 240
YWLL29 4 216,220, 222,226
YWLL44 8 96,98, 108,110, 114, 116, 120, 122
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Table 4 — Revealed allele variants indicators of genetic variety at camels of Arvana breed (population of LLP «Syzdybekov A»).
By a fat font private alleles are allocated

Loci Number of alleles Name of the alleles

LCAS 9 213,215,217, 219, 227, 229, 239, 241, 243
LCA37 7 128, 134, 148, 152, 158, 160, 162
LCAS6 6 139, 141, 147, 151, 153, 155

LCAG6S 6 161, 163, 165, 171,173, 175

LCAG66 6 218,220, 228, 230, 240, 242
YWLL29 4 216,220, 222,226
YWLL44 7 96, 98,108,110, 114, 116, 120

e T i 0

As follows from the above-stated data interbreeding distinctions between populations of camels on
7 microsatellite loci have been received on population «Usenov N» an average alleles — 6.28,
heterozygosity-0.68, inbreeding — 0.0096, feature of the given population that at 2 loci present private
alleles, as is distinctive line of the given population. Distinctive feature of population «Syzdybekov N» is
presence in 3 loci of private alleles. On the given population average alleles — 6.43, heterozygosity-0.70,
inbreeding — 0.0077.
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H. Am6aes’, 3. K. Anms6exona?, JI. Tammvos?, K. E. Aiivenosa’, C. Hyp6aes®

"KILIC «ORTyCcTiK BaThic Ma *oHe 6CiMiK MAPYANIBITBIFH FRUTBIME-3PTTEY HHCTHTYTED, IIIbivenT, Kajakcran;
M. OyesoB areiaars OrrycTik Kazakcran MemiekeTTik yuusepcuteti, Ilbmvent, Kazakcran
PKIIIC «Kaszak MaJT APy aIIBUTBE I JKOHE JKEMIIOM OHIIPiCi FRITBIMU-3¢pPTTEY HHCTHTYTH, Amvarsr, KasakcTan

JTHK TEXHOJOTHSIAPEIH KOJIJAHA OTBIPHITI,
APBIC-TYPKICTAH HOIY IAUACHIHIA OCIPLIETIH APYAHA
TYKBIMAEI TYHEJEPTE MOJIEKYJISIPJIBI-TEHE THKAJIBIK MOHUTOPHHT KYPTT3Y

Annorams. Makanana JTHK-TexrOIOTHATAPEIH KOTAAHA OTHIPEIT ApeIC-TYPKICTaH MOMYMHACHHIA 6Cipi-
JETiH apyaHa TEKTi achUI TYKBIMABI Tyienepai OipereHneHIipy >KOHE KYKATTAHABIPY KapacThIPbUFAH. Bapisik
TCHETHKANBIK JKOHE TCHEAJOTHIIIBIK 3EPTTEY JKEPTUTIKTI IMapyambUIbIKrapaa xKyprizimai. Tyke MammapbIHbIH 3epT-
TEJTCH TYKbIMAAPHIHIA TOJBIK aHBIPMAIIBLTEIK TAOBLIABL. OpOip TYKBIMAA 631CPIiHE TOH aJUleIaAcp TadbUIabl. ApbIC-
Typxkicran aliMarbiHAA ecCipimin skaTkaH (/K «Ch3apikOekoB Ay, m/K «YceHOB Hy) TylemepacH achil TYKBIMIBI
Maj TOOBIH Kypy VIOiH, CYT SHIMALIITI >KOFapbl reHotunTi Mamgapasl JHK-TeXHOMIOTHACHH KOIAAHA OTHIPHIN,
200 bac Tyienepai OipereHiIeHAIpy JKOHE KY’KAaTTAHABIPY. OPTYPIl MaX TOOBIHIAFEI TYHEICPAIH aHbIPMAIIIBLIBIFBI
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«YcernoB H» ni/k Mamaapaa amieapACpAiH OpTama CaHsl - 6,28, TeTepo3HTOTANBIFH - 0,68, TYBICTRIFH - 0,096, By
MaJ1 TOOBIHBIH SPEKIINCIIIT] 2 TOKYCTa 631HC TOH aieabacp ke3aecTi. « Ch3abIKOCKOB Ay /i Max TOOBIHBIH afpBIK-
A CPEKOICTITi 3 JOKYCTA ©31He TOH aJUICIbAC) Ke3aecTi. by Man TOOBIHBIH OpTalia a/uIeAbICP CaHHI - 0,43, TeTe-
posurotansirsl - 0,70, TybICTBIFBI- 0,0077.

Tyiiin cesaep: Tyie, JHK, mpaiimeprep, mokyc, amenpacp, STR-moanMopu3M, TCHSTHKATBIK MOHHTOPHHT.,

H. Aim6aes’, 3. K. AnGexona’, JI. Tammmor?, K. E. Aiimenosa’, C. Hyp6aes®

'TOO «FOr0-3amaaHbIi HAYYHO-HCCIIEAOBATE IbCKHH HHCTHTYT )KHBOTHOBOICTBA M PACTCHHEBOACTBAY,
IIemxenT Kazaxcran,
“H0xH0-KasaxcTanckmii rocy qapcTBeHHbIH yEIBEpcHTeT HM. M. O. Ayesosa, [lIsvkenT Kasaxcran,
*TOO «Ka3axckuii HAYYHO-HCCIIEI0BATEILCKHM HHCTHTYT JKHBOTHOBOICTBA M KOPMOTIPOH3BOICTBAY,
Ammatsl, Kazaxctan

MOJIEKYJIAPHO-TEHETUYECKHI MOHHUTOPUHI'
BEPBJIIOJ10B ITIOPOJBI APBAHA APBICH-TYPKECTAHCKOU NNOIIYJIALITUHA
C HCTIOJBb30BAHUEM JHK-TEXHOJOT'HHA

Annortamusi. B cratbe paccMOTpEHBI BOIIPOCH WACHTH(HKANMH M HMACHOPTH3ALMH BBICOKOMOJIOYHBIX TCHO-
TUIOB BEpPOIFOJOB MOPOABI apBaHA APBICh-TYPKECTAHCKOH MOMyLimuu ¢ ucnoib3oBanmeM JHK-texwomormw.
[TpoBeneHHBIH MOIEKYSIPHO-TCHETHUCCKAH aHAIN3 TIOKA34JL, UTO IO JLIIHS BEPOIFOIOB HMEET IIOAPA3ICICHHOCTD
mo mapamerpy nopoxsl. Kaxnas cyOnonysamus BepOIIOIOB IMOPOJBI apBaHA MMEET OTIMYHTEIBHBIN IS TAHHOH
nony Jusinus reHo(oH . [ToayueHHbIe JaHHBIE MOTYT OBITh MCIOIB30BAHEI PH Pa3paboTKE MEPOTIPHATHH MO COXpa-
HCHHIO WX YHHUKAJBHBIX TCHO(OHIOB, XOPOIIO aTANTHPOBAHHBIX K MECTHBIM YCIOBHSIM. B Apbick-TypkecTaHCKOH
3oHe BepOmoaoBoacTea (KX «Cerapikdexos Ay, KX «Ycenos H.») naeHTHOUIUPOBAHBI M MACTIOPTH3HPOBAHbI
BBICOKOMOJIOYHBIC TCHOTHITBI BEpOIFOI0B apBaHa ¢ mcnoib3osanneM JHK-rexHonormm B kommuectse 200 rosos
SKUBOTHBIX. MEKITOIY JEIIHOHHBIE PA3THYHA MEXK/IY HOIYJLIIMIMA BEPOIFOJ0B MO 7 MHKPOCATCIUIMTHBIM JIOKYCaM
OBLIM MOJYUCHEI IO OMYJIIIHH «Y CeHOB H» cpemnee ynucmo amesieh - 6,28, reTepo3uroTHocTs - 0,68, HHOpHIHHT -
0,0096, 0COOEHHOCTD JAHHOW MOIYJIIIMK B 2-X JIOKyCaxX IMPUCYTCTBHE IPHBATHBIX aJUICICH, UTO U ABILIETCS OTIIH-
YUTCIbHON YepTOH AaHHOH momyisinui. OTIMIUTEILHOH 0COOCHHOCTHIO MOy LUK «ChI3ABIKOCKOB A» SBISIETCS
HaIM4ue B 3 JOKyCax NPUBATHBIX auneiaci. 1o JaHHOW MOMyJUIUH CpeAHee 4uCio amiencit - 6,43, rerepo-
3UTOTHOCTS - 0,70, mHOpUAHHT - 0,0077.

Kmouernie cioBa: sepomoast, JJHK, mpaitmepsr, moxycer, amnend, STR-momaMopdhu3M, TCHCTHICCKAN MOHH-
TOPHHT.
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