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Abstract

Growth differentiation factor 9 (GDF9) belongs to the transforming growth factor 3
superfamily and plays a critical role in ovarian follicular development and ovulation rate. This
article discusses the possibility of using the polymerase chain reaction for the study of gene
polymorphism GDF 9 cows black-and-white breed. Conducted optimized to PCR conditions, ie
the optimal annealing temperature of the primers and the concentration of magnesium chloride in
the reaction mixture.
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Introduction

Growth differentiation factor 9 (GDF9) belongs to the transforming growth factor B
superfamily and plays a critical role in ovarian follicular development and ovulation rate [1,2].
Previous studies have shown that GDF9 is involved in cumulus expansion, hyaluronic acid
synthesis signaling, maintenance of an optimal oocyte microenvironment, and synergistic action
along with bone morphogenetic protein 15 through the regulation of several key granulosa cell
enzymes that are essential for normal ovulation, fertilization, and female reproduction [2, 3,4].
Given the central role of GDF9 in ovulation and reproduction, GDF9 is a good candidate gene
for mutations associated with reproductive performance. This gene has been widely studied in
humans, sheep, and goats [5]. However, studies of GDF9 and bovine reproduction are relatively
rare.

Studies have established the influence of genetic polymorphism of BMP and GDF 9 15
sheep on the number ovulated follicles and ovulation rate. For example, gene alleles, Bone
morphogenetic protein - BMP 15 sheep, influence the process of folliculogenesis and for this
locus heterozygous sheep ovulate two or three oocytec. The authors of this study recommend the
use of BMP 15 gene polymorphism in sheep as a DNA marker for improving fertility in sheep
breeding animals [6]. In 2013 there was the first report of gene polymorphism GDF 9 (Growth
differentiation factor 9) in cattle and the relationship of alleles of this gene with suitable access
for transplantation embryos donor cows, with the total number of embryos. 9 GDF gene in cattle
has length 3824 nucleotide pairs, exon portion of the gene was conserved and hasn’t mutations,
in the intron portion two point mutations were detected. It is known that the gene products GDF
9 process control follicle growth and its development in cows. Polymorphism of this gene is well
studied in medicine, in women with a mutation in the coding region of the gene GDF 9 found
signs of premature ovarian failure [7,8].

Chinese scientists found that high yields of high-quality embryos for transplantation was in
donor cows with the CT genotype A485, also was positive correlation with the total number of
embryos and genotype donor cows A625 AA. Thus, the authors suggest the use of
polymorphism GDF 9 cows as a DNA marker for predicting the reproductive function in cows.
In connection with the above, has been tasked to study gene polymorphism GDF 9 cows of
black-and-white breed. in the conditions of breeding farm LLP "Bayserke-Agro" and put
technology diagnostic PCR mutation locus GDF 9.

Materials and methods Blood for the experiments was taken from cows of black-motley
breed from the jugular vein of vacuum tube with EDTA. The blood samples were delivered to
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the laboratory an were stored in a freezer at -20 ° C. Isolation of DNA from blood was performed
according to the instruction set "DNA sorbitol " (made in Russia) . Carrying out PCR to
determine the point mutation of the gene in intron 9 GDF comprises selecting primers. The first
step is to identify sequence of forward and reverse primers for amplification of the desired DNA
fragment. Firstly, from the site NCBI was taken out of database complete gene sequence of GDF
9 (format Pasta), animal species - Bostaurus. In the next step, using the known sequences of the
primers identified site-specific point mutations in intron 9 of GDF gene. Work on genotyping
cows gene locus GDF 9 held in 2013 in educational research and diagnostic laboratory
Kazakhstan-Japan Innovation Center Kazakh National Agrarian University. Instruments used:
Centrifuge Eppendorf company, Vortex, thermostat, horizontal electrophoresis apparatus,
Thermocyclers” Tertsik " and " Eppendorf " gel documenting system. For amplification of the
desired gene fragment GDF 9 A485T were used primers, that developed by the authors Tang
K.Q et al(2013), which have the following sequences: forwardprimer -F 5'-
AGGGAAGAAGAAAGATCTTTTGC -3 ‘and antisense primer R: 5'-
TCTACCCAGGCTTTAGTCCC - 3. Using this pair of primers amplify a region of the gene
allows GDF 9 208 base pairs in length. In this case, the animals used for genotyping of the
restriction enzyme Nsil, which has a restriction sitt ATGCA / T:

For the detection of a point mutation in the second intron of the gene under study A625T,
we used primers : direct F: 5-ATGCCCTCATGGGTTGATGTAGGCTA -3 ' and reverse R: 5'-
CTCCCATCTCTCTCATACACACAAG - 3'. Complementary sequence of the above primers
were tested by us, by a computer program, the two pairs of primers were complementary to the
gene under study GDF portion 9. Restriction of PCR product in the second experiment was
conducted with a restriction enzyme Dral, which has a restriction site TTT/ AAA.

Figure 1.Polymerase chain reaction product, Lanes 1, 2, 3, 4, 5 - amplificate, 376 bp, 6 - negative
control, M — molecular size marker, pUC19 DNA/Mspl.

Success with the polymerase chain reaction depends on two factors: the concentration of
MgCl, in the reaction mixture and the primer annealing temperature. Optimum MgCI2
concentration determined experimentally, primer annealing temperature was calculated by using
the computer program «calculators for calculating the melting temperature of the primers».The
optimum temperature for annealing the forward primer F 5'-
AGGGAAGAAGAAAGATCTTTTGC -3 ' was 58,08 ° C, and reverse primer R: 5'-
TCTACCCAGGCTTTAGTCCC - 3' temperature of 56,80 ° C.

Another important factor is that the concentration of MgCly, in the reaction mixture. It is
now established that by increasing the MgCl, concentration increased synthesis of DNA
molecules, but non-specific amplification is observed. Successful amplification passed at a
concentration of 1.5 mM MgCl, and primers, an optimum annealing temperature was 58.0 C.
The reaction volume was 50 ul having a composition: 5 ul of 10 X PCR buffer, 1.5 mM MgCl,,
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2,5 | of 25 mM direct and reverse primer, 5 | of 0.2 mM concentration of each dNTP, 0,5 | of an
enzyme with the activity of Taq Polymerase 5Su/pl, 5 microliters of DNA and 26.5 1 of distilled
water.

Using polymerase chain reaction together with RFLP allows for 5-6 hours to conduct
animal genotyping loci A485T and A625T gene differentiation growth factor 9 (GDF 9).
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bumenona X.JK., Ycenbekos E.C.

CHUBIPJIAPZIA GDF-9 I'EHIHIH AJUIEJIBJIEPIH AHBIKTAY YIHIH ITOJIMMEPA3JIBIK
TI3BBEK PEAKIIMACBHIH XYPI'I3Y ITAPTTAPBIH OHTAWJIAHIBIPY

Makanana ecy daktopbiablH auddepeHnusacsl 9 TpanchopmanblK B CynmepTybICTHIFBIHA
KATATBIHBIH JKOHE OChl  (DaKTOPIBIH aHAIBIK JKaHyaplapAblH KYMBIPTKAJIBIKTAPbIH/IA
(hoNIIKyJI0TeHEe3 YPIICIHE KOHE OBYJIAIMS OTY KbIIAaMIBIFbIHA O0alIaHBICTHl €KEHI1 3€PTTENTEH.
Ocbl MakcaTTa aBTOpiap Kapa-ana TykeiMaac cublpiapaa GDF 9 reniniy noiaumopdusmin
aHBIKTAayFa TMOJMMEPA3IBIK Ti30€K PEaKIUACHIH TaljJanmaHy MYMKIHAITIH kepcerkeH. [ITP
KYprizy IIapTTapbl OHTAWIAHABIPBUIFAH, MpaiiMepiep Ka0biCy TeMIeparypachl MeH
PEaKIMSUTBIK KOCTIaIaFbl MAarHUS XJIOPU/TiHIH KOHIICHTPAIUSCHI aHBIKTAJIFaH.

Kinm ceszoep: TITP, P®Y¥YII, nonumopdusm, ecy ¢akTopslHBIH guddepeHnusco 9,
(hoMKyI0TeHE3.
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K. K. Bumenosa, E.C. YcenbexoB

OINTUMM3ALIUA YCJIOBUI [HPOBEJEHUSI TTOJIMMEPA3HOM LIEITHOM PEAKIIUU
JUIA AETEKINU AJUIEJIEUM TEHA GDF-9 Y KOPOB

@daktop nmuddepenmmanuu pocra 9 (GDF9) mnpunamnexur TpaHchHOpPMUPYIOIIEMY
(dakTopy pocTa [} cynepceMeicTBa U UTpaeT BAXKHEHUIIIYIO POJIb B PETYISIIIUU POcTa (DOJUTHKYIIOB
U CKOPOCTU OBYJSILIMU. B crarbe paccmaTpuBaeTcss BO3MOXKHOCTh MPUMEHEHHUS MOJIMMEpPa3HOM
LEMHON peaknuu s u3ydenus noaumopdusma rena GDF 9 y kopoB uepHO-TIecTpoil mopoIb.
IIposenena ontumusnanus ycanosuid [ILP, T.e. ycTaHOBIEHA ONTUMAaIbHAs TEMIIEpATypa OTKUTa
MpaiiMepoB ¥ KOHLIEHTPALIU MarHus XJI0pHa B PEeaKIIMOHHON CMeCH.

Kouesvie cnosa: TIHP, TIJIP®, monumopdusMm, dakrop auddepeHuuanuu pocra 9,
(b oUKyI0TeHE3.
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Kocmanaiicxuii 2cocyoapcmeennwiii ynusepcumem umenu A. baiimypcoinosa’
Kaszaxckuu nayuonanvuwiii acpapuwiii ynusepcumem?

METO/bI BBIJIEJIEHMA JTHK PASTEURELLA MULTOCIDA 13 OBPA3LIOB
BMOJIOTMYECKOI'O MATEPHUAJIA JIUIS NCITIOJIb3OBAHUMA B I1LIP:
CPABHEHUE U OLIEHKA

AHHOTAIUSA

B cratee Ha OCHOBaHMM JUTEPATypHBIX HCTOYHUKOB M COOCTBEHHBIX HCCIEIOBaHUMN
MPUBEACHBI Pe3yJabTaThl MCCIEAOBAHUN MO BBHIOOPY ONTUManbHOro Mmerona BbiaeneHus JIHK
Pasteurellamultocida u3 6uonornyeckoro marepuana.
B pesynbrare Beibopa ontumanbHbIx MeTo0B Bbiienenus JJHK Pasteurellamultocida u3
OMOJIOrMYeCKOro MaTepuaa, Onpeesnin, YTO BCe UCOIb30BaHHbIE B pa00TEe METO/IbI
Beinenenus JJHK Bionne nmpueminemst uist akcrpakuun renomuoit JJHK Pasteurellamultocida, Ho
HauOosbiee konudecTBo JJHK Beimeneno ¢ momonisto ®X3 ¢ ryanuaunom. OTHOIIIEHNE
ontuueckoit miotHocTH (Ezs0/E2g0) monmyuennsix nmpemaparos JIHK Pasteurellamultocida umeno
cpennue 3nauenue 1,7 > 0,04. HecMOoTpst Ha MHOTOCTYIIEHYAaTOCTh U MPOIOJKUTEIBHOCTD
aHaJIM3a B CPAaBHEHUH C HOBBIMU BHICOKOYYBCTBUTEILHBIMU U IPOCTHIMU B UCIIOJTHEHUH
metonamu Beinenenust JJHK, aToT MeTon siBisieTcss ONTUMAaNIbHBIM TSI BBIJCIICHUS
aHanmutnieckux kommuects JIHK B ciydasix, koraa HeT 60IbII0T0 MOTOKA UCCIEAOBAHUH.

Kniouesvie cnosa: Pasteurellamultocida, seimenenne, JHK, cnpextpodoromerpus,
aneKkTpodopes.

BBenenne

K Hacrosimiemy BpeMeHHU B apceHalie UcclieoBaTeNe UMeeTcs JOBOJIBLHO OONbIION HAbOp
METOJI0B 3KCTpakiuu U ounctku JIHK, npruuem 311 MeTo1bl MPOIOJIKAIOT COBEPIIEHCTBOBATHCS
1 MOAM(PUIIMPOBATECS TPUMEHUTEIHPHO K HOBBIM OOBEKTaM HCClIeNoBaHHsI. B cBs3u ¢
pa3HooOpa3ueM >KUBBIX OOBEKTOB YHHBEpCaJbHBIX MeToz0B Bbiaenenus JJHK He cymectByer.
Hcnons3zoBanue Toro nian nHoro metosa BeiaeneHus JJHK qukryercs, Bo-nepBbIX, cnierudukoi

53



