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Evaluation and comparison of three methods of DNA extraction
from Kazakh horse of the type Zhabe

Horse breeding is one of the main directions in the livestock industry of Kazakhstan. Horse b‘r in an
economically important part of breeding, as horses have a high productive value. The purpose of

research. Obtaining highly concentrated and non-contaminated DNA is the mai
For further genetic studies, a concentration of 50 ng/ml is required, which is co pinimal. In the study,
a s in order to evalu-
ate and identify the most effective DNA extraction method from horse ear tigs. Ree e PCR amplification
based on gel electrophoresis and spectrophotometric measureméfts ( ) were used to evaluate the
isolated DNA's quality and quantity. In addition, energy consump well as the cost of analysis
were evaluated Accordlng to the obtalned results, extraction u mermal kit protocol was simple to
ABPmethods are the same in terms of
the phenol-chloroform method, the
, because it is safe, not expensive and ef-

DNA quality, but given the danger of the phenol c
CTAB method turned out to be the most acceptable for
fective.

Keywords: horse breeding, Kazakh horse, Zhabe,
ing, DNA extraction, electrophoresis.
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@ hes of livestock production in Kazakhstan. Horses have a great

Horse breeding is one of the
productive value [1].

The country has great
sive pasture lands that all
tions of horse bregdin

Archaeologi
on the territory
ers [3].

to take a leading position among other countries, as there are exten-
izing the cost of production, and, accordingly, the existing national tradi-

dingyto thewesearch of scientists of horse breeders, more than a thousand years ago a unique breed

of gar the territory of Kazakhstan, which later became known as the Kazakh horse. The breed
was h the year-round maintenance of the herd. The Kazakh horse of those times was unpreten-
tious tC ditions of maintenance and was considered universal [4]. The Kazakh horse has gained broad

popularitySmainly due to its exceptional endurance, resistance to harsh climatic conditions, simplicity to feed
and year-round maintenance on pasture. These qualities of the Kazakh horse have been developed for centu-
ries. In winter, the horses had to get feed from under the snow, even during freezing or when blizzards blew
[5]. All this was genetically fixed in the breed and has practically reached our days. Therefore, today it is
important to study indigenous horse breeds at the molecular genetics level, which have rare alleles in their
genome.

The genetic capacity of local Kazakh horses is improved mainly using traditional methods and tech-
niques of breeding, creating new factory types and lines with high meat and dairy productivity. Horse breed-
ing in Kazakhstan in the future needs to focus on the genetic resources of the created high-value genotypes
of horse breeds [6].
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With the rapid introduction of DNA technology and the success of equine genome research, the total
number of marker genes detected in horses already exceeds several hundred, allowing reliable control of a
significant part of the genome [7]. Regardless of the purpose of genetic research, the quality of data
fundamentally depends on the method of primary extraction of nucleic acids [8]. Despite the importance of
the DNA extraction stage, protocols are often chosen without a clear justification and are not formally con-
firmed [9].

DNA isolated from various biological samples can be used for a wide range of subsequent applications,
in particular DNA sequencing, polymerase chain reaction (PCR), random polymorphic DNA amplification
(RAPID), genomic library construction, restriction fragment length polymorphism (RFLP), short tandem
repeat polymorphism (STRP), single nucleotide polymorphism (SNP), and variable number tandem repeat
application (VNTR) [10].

Several different extraction methods have been published. They all have the common property '@f over-
coming specific extraction problems such as high DNA shearing, high contamination, | low
yield [11]. A minimum concentration of 50 ng/ml is also necessary in both microarﬁ NGS analy-
sis [12].

In addition to high quality, purity and quantity, a successful extraction method ptist meetithe additional
requirements associated with the representative quality of the sample. Other indic sclentists choosing
an extraction method are high reproducibility, low cost, simplicity and brevity roc 0, as well as the
possibility of easy transfer to other laboratories [13].

Nowadays, there are many various available procedures for DNA ext .MMost DNA extraction pro-
tocols consist of two parts: 1. cell lysis and DNA dissolution; 2. enzymati ical methods for remov-
ing polluting proteins, RNA or macromolecules. However, thege pggcedtres differ in the cost of consuma-
bles, laboratory equipment, the quality and quantity of the obtair\ oxicity, time and labor expendi-

tures [14].

Commercially available DNA extraction Kits forpuri rom whole blood practical and high-
amples is often due to cost-related problems.
Ivents are a cost-effective option to handle
ten supersedes this advantage [15].

The phenol-chloroform method is a well-prove ion procedure, although it is known to be time-
consuming compared to the alternative methigds and contains toxic substance as phenol, requiring special
safety precautions in the laboratory. Althgughthis method labor intensive, the output of DNA concentration

is high [16].

In 2009 K. Kerkhoff et al. congtdered that the CTAB procedure was reliable for DNA isolation from
hair follicles because it achiev Its with regard to quantity and PCR suitability of DNA [17].
O

The purpose of this study t ate three different methods for extraction of genomic DNA from

horse hair follicles in term antity, concentration, purity, integrity and real-time PCR suitability,
as well as utility and app ity for subsequent DNA genotyping, long-term storage, labor intensity and
cost.

Experimental

The material DNA extraction was the hair follicles of the Kazakh horse.12 samples were used
lesWere collected from agro firm “Akzhar ondiris” in Pavlodar region. Hair follicles from

d as biological material. All the samples were numbered according to the number of the
2 put in bags.

Kit, CTAB"and phenol-chloroform.

DNA extraction. Commercial kit for DNA extraction “Purelink Genomic Kit”.

DNA from the samples was isolated by the Purelink Genomic Kit, under the protocol [18]. The
PureLink Genomic DNA Mini Kit allows you to extract genomic DNA (gDNA) with high yield and high
purity from a wide variety of sample types. It consisted of four steps: sample preparation, DNA binding,
washing and elution.

First of all, all the samples should undergo mechanical cleaning. To isolate DNA with a commercial kit,
5-6 good hair follicles will be required.

CTAB. The hair was mechanically cleaned and washed in alcohol. Added 300 ul of buffer + 6 ul of
proteinase K. Left in the thermostat for 12 hours at 37 °C (2.5 hours at 60 °C at 900 rpm). Chloroform was
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added 1:1 by volume, then vortexed and centrifuged for 10 minutes at 10000 rpm. The supernatant was trans-
ferred to a clean centrifuge tube. To the supernatant, add 0.5 of the volume of 5M NaCl and an equal volume
of frosted isopropanol or 90 % alcohol (1:1), vortexed and the sample was stored overnight at —20 °C (The
time can be reduced to 2 hours, but the concentration of DNA at the output will drop). Centrifuged for 15
minutes at 14,000 rpm(max), the supernatant was removed without touching the precipitate, 500 ul of 70 %
ethanol was added and vortexed for about 5 seconds. The tubes were centrifuged for 5 minutes at 14000 rpm.
(max). DNA in the form of a precipitate was dried on a thermoformed at 60—65 °C for 5-10 minutes, and
then re-suspended with 50 ul of TE buffer.

Phenol-chloroform. Extraction was performed by adding the same volume of saturated water buffered
phenol to an aqueous DNA sample, mixing the mixture, and centrifuging to ensure phase separation. The top
layer of water was carefully transferred to a new test tube, avoiding contact with the phenol. Chlor
then added to extract the remaining phenol from the aqueous phase. Ethanol precipitation was_ usedito con-
centrate the DNA. The DNA granules were dried and dissolved in a low-salt buffer after bei
70 % ethanol [19]. *

Spectrophotometric analysis of DNA. Quantitation of all samples were extracted i m atev Ex-
tracted DNA was quantized by Thermo Scientific NanoDrop ™ 2000 Spectrophotow@“ o Scientific,

Germany) using 1 pl of each sample, measuring the absorbance of the DNA extn( , checking for

protein impurities at 280 nm. 1 O.D. at 260 nm equaling 50 g/mL DNA [20].
Results and Discussion

Spectrophotometric analysis clearly demonstrates the quantity an the isolated DNA, which
is the key point for further analyses. The proportion measured af 268/280fm, Used as an indicator of protein
contamination, was within the limits of the range suitable for DNAan Evaluating the wholeness of the
nucleic acid extracted by three methods, it had a high molec M which is essential when sequencing
the whole genome (Table).

Table
Quantity and purity o se DNAJisolated by 3 methods
Method of extraction A concentration, ng/ml Unit A260/A280
61.7 1.63
Commercial kit 66.4 1.32
“Purelink Genomic Kit” 62.6 1.09
60.07 1.52
59.2 1.04
57.0 1.28
CTAB 54.0 1.42
55.4 1.00
1 Ph/chl 52.5 1.23
2 Ph/chl 62.2 1.12
3 Ph/chl 63.3 1.13
4 Ph/chl 58.4 1.20

the samples were subjected to electrophoresis. Electrophoresis of DNA samples isolated by
enol-chloroform method shows that DNA does not have a clear band, which indicates its

small fragmentation (Fig. 1).
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1 — sample Ph/chll; 2 — sample Ph/chl2; 3 —sample Ph/chl3; 4 — sample P%ch
Figure 1. Electrophoregram of DNA samples isolated by phenol-chloroform metr\
The electrophoregram of DNA isolated according to the protocol of the comp elink Genomic

Kit shows clear fragmentation (Fig. 2).

1 — sample 1 Purelinkl; 2 mple 2link2; 3 — sample Purelink3; 4 — sample Purelink4
Figure 2. Electropho samples isolated using the Purelink Genomic Kit protocol

The electrophoregram elea s that mainly high-molecular DNA fragments were obtained using
the CTAB method (Fig. 3

1 —sample CTAB 1; 2 — sample CTAB 2; 3 — sample CTAB 3; 4 — sample CTAB 4

Figure 3. Electrophoregram of DNA samples isolated by CTAB method
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Conclusion

As it is known, there are a lot of methods for extracting DNA from different types of biological sam-
ples. But, for analyses like genotyping, the quality of the isolated DNA plays an important role. It is also
necessary to take into account time and expenses.

In conclusion, the CTAB method is the most effective for extracting DNA from hair follicles. The puri-
ty is high, which makes it possible to widely use DNA for further genetic research, such as genotyping. The
use of this method allows receiving of high-molecular DNA with the coveted density and does not require
the use of phenol harmful to the organism. Furthermore, phenol/chloroform extraction is time-consuming,
and the multiple steps required make this DNA extraction method very susceptible to cross-contamination
[21]. Commercially available extraction Kits such as Purelink Genomic Kit are much easier to use and elimi-
nate the need for volatile organic solvents. Thus, they do not involve the same serious risks for fur
such as phenol/chloroform extraction, and disposal of the reagents used in these kits arg,al
convenient since no special precautions need to be taken to remove waste. Y 3

DNA extraction with the commercial Purelink Genomic Kit is faster than the other tviig.m , but al-
so more expensive. Accordingly, the CTAB method of DNA isolation turned out to he'most optimal in
terms of quality, effectiveness, safety and cost.

Funding
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J.W. Ka6sui6exona, XK. Xam3una, K.I1. Aybakupona, A.A. I/I6a11yn3 @
Ka3akrbiH 0aka 0acTsl KbLUIKbICHIHBIH TYPiH JHK 3KcTpak
Y TYpJIl daicin CAJIBICTBIPY KOHE oar ajlay
JKbUIKb! mapyamblibrbl KazakCTaHHBIH MaJl LIapyanlbUIbIFbl CaJaChIHBIH 0aCTH) H Oipi. JKbUIKBI
ocipy CeJCKIMSIHBIH SKOHOMHKAIBIK MaHBI3/Ibl 0OJIiri 00BN TaObLIAIBI, OHTK NTapIbIH OHIMALNIT
JKOFapbl. MakallaHbIH MakcaTbl — Ka3aK JKbUIKBICHIH T'CHOTHIITEY YIIf KCTPaKIHUSITAYIbIH
SKOHOMHKAIIBIK THIMILTITT TYPFBICHIHAH HEFYPIIBIM OHTAIIBI FHUIBIMH O/1iCiH\AHEI YJI 3epTTey/ie Ka3ak
JKBUTKBICBIHBIH ©CY OelNTiJepiH, €T jKOHE CYT OHIMAUINH oaHwapi YIIiH JIHK TeHOTHIITEYiHIH
Oipinmi kesenine (JHK okcrpakmuscer) xyprisinren. Byri TaH, aHa OybIH CEKBEHHpIICY
TEXHOJIOTHSUIApHI 3ePTTEYNIepae FhUIBIMA-TEXHUKABIK IIPOrpe Ki3zi. JKOFapsl THIFBI3ABIKTHI KOHE
KoHTaMuHanusra ymbeipamarad JIHK coTti Tanmayaeig 3eHP OOJBIN caHajafgbpl. Opi Kapai
KOHIICHTPALUACHI KaXeT. 3epTTeye
)KBIJIKLIJ'IapJILIH mramnt (bonnnxynanapmHaH Z[HK ATy b iVl oziciH Oarayay jKOHE aHBIKTAy YIIiH

pMmanel Typae TanpaHasl. Ansrarad JJHK-Hbr
eynep (NanoDrop), rems 3iekrpodopesine

Heri3/ieNreH HaKThl yakbIT pexxuMinge [ITP apkpuib
COHJal-aK Tannay KyHsl OaranaHfbl. 3epT
OOMbIHIIA DKCTPAKLUS Kacay OHal HKoHE

OOMBIHIIa KOMMEPIHSUIIBIK KHUBIHTBIK, XaTTaMachl
iMzi, OipaKk CaJBICTBIPMABI TYpAE KbIMOAT OOJIBIN MIBIKTHI.
Oenon-xnopodopm xone LITAB oni MEpPUHUUTBIK KHHAK oficiMeH caibicThipranna JHK camacer
Oipzeit, O6ipak (heHOM-XITOPOPOPM _JHICiH, AQHBUTATHIH KOMITOHEHTTIH, ()€HOJIIBIH KayilTLIIriH ecKepe
oteipein, LITAB omici renotumr €H KOJIAIBl OOJBIN MIBIKTHI, OUTKEeHI OJ Kayilci3, KbIMOaT emec
JKOHE THIMII.

Kinm coe30ep: KbUIKpI Iap JIb) a3aK JKBUIKBICHI, Oaka OacTsl kbUIKEL, [1TP, dhenon-xaopodopm amici,
HTAB onici, renotn AKIUSCHI, 3JIEKTpodopes.
J.%, Kabwut a, K. Xamszuna, K.I1. Ay6GakupoBa, A.A. Nbanymiaesa

HKA U CPaBHeHHe Tpex MeToa0B 3kcTpakuuu JHK
y Ka3axCKOM JIOIAAu THIIA Kade

' OHCBOJICTBO SIBISIETCS OTHUM U3 TJIABHBEIX HANPABIEHHH B )XMBOTHOBOAUECKOH oTpacin Kasaxcrana. Pa3se-
@ omrazel sIBIsIeTCs YKOHOMUYECKH BaYKHOH 9acThIO CENEKIINH, TaK KaK JIONIaN NMEIOT BBICOKYIO IIPO-
JPVBHYIO IIeHHOCTB. Llenpio manHOi ctaThy ObLTO OmpeneneHne Hanbosee ONTHMAIBHOTO C TOUKH 3PEHHUS
JKOHOMHYECKOH 3 eKTHBHOCTH Hay4yHOro Merozaa skcrpakiun JJTHK st reHoTMNIMpOBaHHs Ka3aXxCKoit J1o-
nragu. B maHHOM nccieioBaHUM MbI BHIIONHMIM NepBbli mwar (3xcrpaxuus JIHK) B renorunuposanuu JJHK
Ka3axCKOM Jlomaay Ui JaabHeHIIero onpeaeaeHus IpU3HaKkoB pocTa, MSICOMOJIOUYHON NpoayKTHBHOCTH. Ha
ceroammmnf/i JC€Hb TEXHOJIOTUHN CEKBEHUPOBAHUS HOBOI'O IOKOJICHUS IMTPOU3BEIIU Hay‘-lHO-TeXHI/I‘IeCKHﬁ npo-
rpecc B HccIenoBaHuX. [lomydeHne BRICOKOKOHIIEHTPHPOBAHHOM 1 HekoHTamuHHpoBanHOI JIHK siBisiercst
TJIaBHBIM 3TallOM YCHENIHOTO aHamm3a. JUIs JadbHeHINX TeHeTHYEeCKHX HCCIEIOBaHMH TpeOyeTcsl KOHICH-
Tparmus 50 HI/MKII, KOTOpasi CINTACTCS] MUHIMAIBHOW. B mccieoBaHny OBIIM MTOJBEPTHYTHI K CPAaBHUTENb-
HOMY aHAIIM3Y TPH Pa3nuuHbIX MeToxaa miBnedeHus JJHK u3 Tkaxu, 9TOOBI OLEHUTH W MACHTH(UIMPOBATH
Haubouiee 3¢ dexTuBHyto Metoauky Bbiaenenus JJHK u3 BonocsaHbIx iykoBuI Jomazneil. KauectBenHas u ko-
nuYecTBeHHas oneHka m3snedenHoit JJHK mpoBoaunack ¢ HOMONbIO CIIEKTPOPOTOMETPHICCKUX H3MEPEHUit
(NanoDrop), ammudukarms [P B peanrbHOM BpeMeHH Ha OCHOBE refib-3iekrpodopesa. [Tomumo 3Toro, k
OLIEHKE MO/BEPITINCH SHEPro3aTPaTHOCTh, BPEMS, a TaKKe CTOMMOCTh aHanu3a. [1o pe3ynpraTam mccrienoBa-
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HMS$, SKCTPAKIIMSA 110 IIPOTOKOJTY KOMMEPUYECKOT0 Habopa oKaszajlach MPOCTOH B MPUMEHEHUH U 3P ()EKTUBHOMH,
HO OTHOCHUTENBHO JoporocTosiuieii. @enon-xmopodopmusiii 1 [{ITAB metoast o kayectBy JJHK oquHakoBbl,
HO, y4YUTBIBast ONIACHOCTh KOMIIOHEHTa (eHoIa, IPUMEHAEMOro B eHou-xaopodopmHom Metoze, LITAB me-
TOJ| OKa3aJics HanboJee IPUEMIIEMBIM JUII TeHOTUITUPOBAHMS, TaK KaK SBJIIETCs O€30IIacHBIM, HEAOPOTHM U
pe3yNbTaTUBHBIM.

Kniouesvie cnosa: KOHEBOACTBO, KazaxcKas Jomans, sxaoe, [P, ¢penon-xmopodopmusiii meron, IITAB me-
TOJ, TeHOTUNIHpoBaHKe, skcTpakuus JJHK, sanexpodopes.
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