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MOLECULAR GENETIC IDENTIFICATION
OF BACTERIA ISOLATED FROM GOAT MILK

In recent years there has been a steady trend towards an increase in the number of studies on the
study of probiotics, which have a beneficial effect on the body: improve the intestinal microflora; con-
tribute to the reduction of pathogenic bacteria; have the ability to produce substances with antimicrobial
activity. In order to obtain probiotics from domestic raw materials, molecular genetic identification of
bacterial strains was carried out. The object for the isolation of lactic acid bacteria was natural goat milk
from the Almaty region. Identification of bacterial strains was carried out on an ABI 3500 xL genetic
analyzer (Applied Biosystems) using 16S primers 8F and 806R at the Scientific and Practical Center for
Microbiology and Virology (Almaty). Phylogenetic analysis was performed using MEGA 6 software.
Nucleotide sequence alignment was performed using the ClustalW algorithm. The results were obtained
using the method of determining the direct nucleotide sequence of the 16S rRNA gene fragment, fol-
lowed by comparison of the nucleotide identity with the sequences deposited in the international Gen-
Bank database. According to the results of the studies, the isolated strains of lactic acid bacteria accord-
ing to the GenBank database were assigned to Lactobacillus fermentum (identity above 99.73%). These
strains of microorganisms isolated from goat’s milk may be promising for the production of domestic
food products. On their basis it is proposed to create fermented milk products for preventive purposes.

Key words: molecular genetic identification; phylogenetic analysis; goat milk; lactic acid bacteria;
strains; probiotics; dairy products.
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Ewki cyTiHeH 6eAiHreH 6aKTepUsiAapAbIH,

MOAEKYAQAbIK-TEHETUKAABIK, UAEHTMIMKALIMACDI

CoHFbl XXbIAAAPbI aF3aFa NanAAAbI 9CEP eTeTiH NPo6MOTUKTEP GOMbIHLLA 3ePTTEYAEPAI apTTLIPYAbIH
TYPaKTbl YPAICi Gaiikaraabl: illek MUKPOMAOPACHIH XaKCapTy; NaTOreHAK 6akTepusianapAbiH, asalobiHa
bIKMaA €Ty; MMKPOOKa KapCbl OEACEHAIAIr 6ap 3aTtTapAbl WbiFapy Kabireti 6ap. OTaHADIK, WMKi3aTTaH
NPOOUOTUKTEPAI aAy YLLiH GaKTEPUS LITAMMAAPbIHbIH, MOAEKYAAAbIK-TEHETUKAABIK, MAEHTU(DMKALMSCI
>KYpriziaai. CyT KbIWKbIAAbI 6aKkTEPUSAAPAbI BOAIN ary 06beKTiCi AAMaTbl 0OAbICbIHAH TaOMFU eLLKi CyTi
60AAbl. bakTepuns wWTaMMAapbIH aHbIKTay MUKPOBUOAOTUS JKOHE BUPYCOAOT S FhIALIMMU-TTIPAKTUKAABIK,
opTaAblFbiHAQ (AAMaThbl) 8F >xeHe 806R 16S npamepaepiH KoAAaHy apkbiAbl ABI 3500 XL reHeTuKaAbIK,
aHaamsartopbiHaa (Applied Biosystems) skyprisiaai. DuaoreHetrkanbik Taasay MEGA 6 6arAapAamMansbIk,
KYPaAbIHbIH KemerimMeH >yprisiaai. Hykaeotnatep Tisberin Typaaay ClustalW aAropntmi apkbiabl
opbiHaaAabl. HaTtuxkeaep 16S pPHK reHiHiH dpparmMeHTiHiH TikeAei HyKAeOTUATep Ti3beriH aHbIKTay
BAICIH KOAAQHY apKbIAbl aAblHAbI, COAQH KeMiH HYKAEOTUATEPAIH, COMKECTITiH XaAblkapaablk, Gen-
Bank aepekkopblHAQ CaKTaAfaH Ti36eKTepMeH CaAbICTbIpy. 3epTTey HaTuxKeAepi boibiHwa GenBank
AepekTep 6asacblHa COMKEC CYT KbIlKbIAbI GAKTepUsiAapbIHbIH, OKlllayAaHFaH WTaMmaapbl Lactobacil-
lus fermentum (MaeHTUdMKaTOP 99,73 %-AaH XKOFapbl) GOAbIN TaFalbiHAAAAbI. ELIKi cyTiHeH GeAiHin
aAblHFaH MUKpPOar3aAapAbiH OYA LITaMAApPbl OTAHABIK, a3blK-TYAIK ©HIMAEPIH BHAIPY YLWiH nepcrek-
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MoaekyAasipHo-reHeTHuYecKas AEHTUUKALLMS GaKTepHid,

BbIAEAE€HHbIX U3 KO3bero MOAOKa

B nocaeaHve roabl UMeeTCsl yCTOMUMBAs TEHAEHLUMS K YBEAMUEHUIO KOAMYECTBA UCCAEAOBAHMIA
Mo M3yYeHWIO NPOBMOTMKOB, KOTOPblE GAArOTBOPHO BAMSIIOT HA OPraHv3m: YAYULIAIOT MUKPOQAOPY
KMLLIEYHMKA; CNOCOOCTBYIOT YMEHbLUEHMIO NMaToOreHHbIX 6akTepuin; 06AaAAI0T CMIOCOBHOCTLIO MPOAYLIN-
pOBaTb BeLLECTBa C aHTUMUKPOOHOI akTUBHOCTbIO. C LIeAbIO MOAYyYEHMS MPOOUOTUKOB U3 OTEYECTBEH-
HOTr'O CbIpbsi MPOBEAEHA MOAEKYASIPHO-TEHETUYECKasl MAEHTUDMKALMS WTaMMoB 6akTepuii. O6bekToM
AAS BbIAEAEHMSI MOAOYHOKMCABIX 6aKTepuin ObIAO HaTypaAbHOE KO3be MOAOKO M3 AAMATMHCKOM 06-
AacTU. MaeHTUdUKaLMS WTamMMoB 6akTepuin MPOBOAMAACh Ha FEHETUYECKOM aHaAm3aTope mapku ABI
3500 xL (Applied Biosystems) ¢ ncnoab3oBanuem 16S npaiimepos 8F 1 806R B HIL| Mukpo6roaorum
BUpycoAorum (r. Aamatbl). OUAOreHETUYUECKMIA aHAAM3 MTPOBOAMAM C UCTTOAb30BAHMEM MPOTrPAMMHOIO
ob6ecneyerHns MEGA 6. BbipaBHMBaHME HYKAEOTUAHBIX NMOCAEAOBATEALHOCTEN MPOBOAMAM, UCTIOAb3YS
aaroputm ClustalW. Pe3yAbTaTbl MOAYyUYEHbI C MOMOLLbIO METOAQ OMPEAEAEHUS MPSAMOI HYKAEOTUAHOM
NOCAEAOBATEABHOCTM (pparmeHTa reHa 16S pPHK c nocaeayolwmm cpaBHeEHNMEM HYKAEOTUAHON MAEH-
TUYHOCTU C MOCAEAOBATEALHOCTSIMM, AEMOHMPOBAHHBIMU B MEXKAYHapoAHOi Gase aaHHbix GenBank.
Mo pe3yAbTaTam NPOBEAEHHbBIX MCCAEAOBAHUIA BbIAEAEHHbIE LITAMMbl MOAOYHOKMCABLIX GakTepuii no
6a3e aaHHbix GenBank 6biAM oTHeceHbl K Lactobacillus fermentum (MaeHTMUHOCTL Bbiwe 99,73 %).
AaHHbIe WTaMMbl MUKPOOPraHW3MOB, BbIAEAEHHbIE U3 KO3bEro MOAOKA, MOTYT OKa3aThCsl NepCrekTmuB-
HbIMW AASI MPOU3BOACTBA MULLEBbIX MPOAYKTOB OTEYECTBEHHOIO MPOM3BOACTBA. Ha mx ocHoBe npea-

AadraeTcd Cco3paaHne KNCAOMOAOYHbDIX MPOAYKTOB l'IpOCbM/\aKTM‘-IeCKOFO Ha3Ha4eHus.
KAroueBble caoBa: MOAEKYASPHO-reHeTn4YeCKas VIAeHTVICbVIKaU,VIﬂ; (,bM/\OI"eHeTl/I'vleCKMVI dHAaAU3; KO-
3b€ MOAOKO; MOAOYHOKHUCAbIE 6aKTepl/Il/l; LUTAaMMbl; ﬂpO6VIOTVIKVI; KMCAOMOAQOUYHbIE NMPOAYKTbI.

Introduction

The demand of the food industry for probiotic
preparations is growing every year. The search for
new natural antimicrobial substances synthesized
by non-pathogenic beneficial microorganisms is an
urgent task. Lactic acid bacteria (LAB) are wide-
spread in nature: they can be found in soil, on de-
composing animal and plant debris, in the intestines
of vertebrate animals, in milk and dairy products.
Together with plants and food they enter the gastro-
intestinal tract of humans and animals, making up
its microbiota [1-3]. The main property of LAB, by
which they are grouped into a separate large group
of microorganisms, is the ability to form lactic acid
as the main product of fermentation. Lactic acid fer-
mentation is carried out by bacterial organisms that
are heterogeneous in morphology: bacilliform and
spherical (spherical or elliptical cocci), belonging
to the genera Lactococcus, Lactobacillus, Bifodo-
bacterium, Enterococcus, Leuconostoc, Pediococ-
cus, Streptococcus, Vagococcus, Tetragenococcus,

Carnobacterium [4]. Since ancient times, people
have used LAB in the preparation of fermented milk
products. Due to the synthesis of antimicrobial me-
tabolites, such as lactic and acetic acids, diacetyl,
LAB peroxides inhibit the growth of pathogens.
One of the important steps in the search and selec-
tion of a strain that is promising for use in the food
industry is the determination of its taxonomic af-
filiation. Correct identification of the strain at the
species level allows the researcher to have an idea
about the origin, safety, habitat and physiological
characteristics of the isolated microorganism [5].
LAB are the bacterial basis of many products, natu-
ral inhabitants of the gastrointestinal tract and can
serve as bacteriocins and probiotics for use in the
food industry. Once in the body, lactic acid bacteria
have a detrimental effect on the putrefactive envi-
ronment and help the beneficial bacteria regenerate.
[6-8]. It is known that lactobacilli can have a ver-
satile influence on the biochemical, physiological,
neurohumoral and immune processes in human and
animal organisms [9, 10]. These bacteria normalize
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the content of carbohydrates, cholesterol, bile acids,
carry out the synthesis of vitamins and other biolog-
ically active compounds. A characteristic property
of lactic acid bacteria is their ability to produce sub-
stances with antibiotic activity (bacteriocins). The
main requirement for probiotic LAB strains is the
presence of pronounced antimicrobial activity [11-
14]. This allows the use of probiotics to enhance or
correct the effects of antibiotics, and in some cases
as their alternative. On the basis of a large number
of clinical observations it is possible to believe that
probiotics are practically irreplaceable in therapy of
dysbiotic conditions, Crohn’s disease, gastric and
duodenal ulcer [15-17].

Yu et al. studied the composition of IBCs of tra-
ditional Russian sour-milk products. In their work,
they cultured lactic acid bacteria isolated from fer-
mented mare’s and cow’s milk, sour cream, and
cheese collected in Buryatia, Kalmykia, and Tuva.
Seven species of lactobacilli and the genus Bifi-
dobacterium were identified by quantitative PCR.
599 LAB strains were obtained from these samples
using de Mane, Rogoza, Sharpe, and M17 agars.
The scientists’ results showed that traditional fer-
mented dairy products from different regions of
Russia have a diverse species composition of LAB,
which may be related to the type of fermented
dairy product, geographic origin, and peculiarities
of the production process [18]. In addition, lactic
acid bacteria are known to produce antimicrobial
compounds that are considered to be natural bio-
conservatives against foodborne pathogens (Paul
et al., 2004). Many strains of Lactobacillus have
been isolated from the milk of various animals
and used as probiotics in food production (19, 20).
N.S. Sowmya et al. isolated nine lactic acid bac-
teria (LAB) from food and fruits and vegetables
(beet, mango, banana, pineapple, radish, tomato,
milk and watermelon) on de Man Rogoz and Sharp
(MRS) agar medium [21]. These bacteria were
further identified as L. fermentum (3 isolates),
L. buchneri (4 isolates), L. brevis (1 isolate), and
Weisella ciberia (1 isolate) by the 16S rRNA gene
sequence. The genetic diversity of Lactobacillus
species was analyzed by random amplification of
polymorphic DNA (RAPD), and diversity analysis
showed differences between Lactobacillus species
isolated from different sources.
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Identification of Lactobacillus species can be
performed by morphological and biochemical fea-
tures, but the molecular method (16S rRNA gene
sequence) proved to be more convenient to use and
useful for microorganism identification. The aim of
this study was the molecular genetic identification
of microorganisms isolated from goat milk of Al-
maty region, capable of exhibiting antagonistic ac-
tivity by analyzing the nucleotide sequence of the
16S rRNA gene for the development of technology
of dairy products of domestic production.

Materials and methods

Genomic DNA was isolated from daily cul-
tures of bacteria isolated from the milk of locally
produced Zaan goats using the PureLink Genomic
DNA Kit according to the manufacturer’s protocol
(Invitrogen, Carlsbad, USA). DNA concentration in
the test samples was determined on a Qubit® 2.0
fluorimeter using the QubitTM dsDNA HS Assay
Kit (Life Technologies, Oregon, USA). The prod-
uct was purified using CleanSweep™ PCR Purifi-
cation reagent (Life Technologies, Carlsbad, CA).
16S rRNA gene fragments were sequenced using
the Big Dye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems, USA) according to the manu-
facturer’s protocol (BigDye® Terminator v3.1 Cy-
cle Sequencing Kit Protocol Applied Biosystems,
USA), followed by fragment separation on a 3500
DNA Genetic Analyzer (Applide Biosystems, Hita-
chi, Tokyo Japan).

The sequencing results were processed using
the SeqA program (Applied Biosystems); the search
for homologous nucleotide sequences of 16S rRNA
genes was performed using the BLAST (Basic Lo-
cal Alignment Search Tool) program in the Interna-
tional Gene Bank database (US National Center for
Biotechnology Information) [22]. The phylogenetic
tree was constructed using the MEGA 6 program
[23]. Nucleotide sequences were aligned using the
ClustalW algorithm. The BLASTN Neiighbor-Join-
ing (NJ) method was used to construct phylogenetic
trees [24].

Results
The DNA concentration according to the readings
of the Quibit fluorimeter is demostrated in Table 1.
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Table 1 — The DNA concentration according to the readings of the Quibit fluorometer

Ne Sample name Concentration,
/i ng/pul

1 2 44,0

2 4 81,2

3 5 69,0

4 8 78,0

5 10 66,4

6 14 48,8

7 16 16,0

A fragment of the 16S rRNA gene, about 600
bp in size, was amplified from the obtained DNA by

PCR. The results of sample amplification are dem-
onstrated in Figure 1.

Figure 1 — PCR — product obtained with universal primers to the 16S rRNA region of the gene
Note: 1-7 samples; M — O’GeneRuler 1 kb DNA Ladder length marker.

After the sequencing reaction, the PCR product
was purified a second time with the BigDye XTer-
minator Purification Kit and loaded into an ABI
3500 genetic analyzer for capillary phoresis.

The nucleotide sequences of the 16S rRNA gene
of the identified strains were analyzed and combined
into a common sequence in the SeqaA software

(Appllied Biosystems). After obtaining a nucleotide
sequence of about 600 bp, identification was carried
out in the GeneBank International Database using
the BLAST algorithm.

Nucleotide sequences and the results of phylo-
genetic analysis of the 16S rRNA gene sequences of
the studied strains are presented as trees constructed
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in the MEGAG6 program using the Neiighbor-Join-
ing cluster method for calculating genetic distances.

Lactic acid bacteria:

2 — Lactobacillus fermentum

Nucleotide sequence:

TGCTTGCACCTGATTGATTTTGGTCGCC
AACGAGTGGCGGACGGGTGAGTAACACGT
AGGTAACCTGCCCAGAAGCGGGGGACAAC
ATTTGGAAACAGATGCTAATACCGCATAAC
AACGTTGTTCGCATGAACAACGCTTAAAAG
ATGGCTTCTCGCTATCACTTCTGGATGGAC
CTGCGGTGCATTAGCTTGTTGGTGGGGTAA
CGGCCTACCAAGGCGATGATGCATAGCCGA
GTTGAGAGACTGATCGGCCACAATGGGACT

o

GAGACACGGCCCATACTCCTACGGGAGGC
AGCAGTAGGGAATCTTCCACAATGGGCGCA
AGCCTGATGGAGCAACACCGCGTGAGTGA
AGAAGGGTTTCGGCTCGTAAAGCTCTGTTG
TTAAAGAAGAACACGTATGAGAGTAACTGT
TCATACGTTGACGGTATTTAACCAGAAAGT
CACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTATCCGGATT
TATTGGGCGTAAAGAGAGTGCAGGCGGTTT
TCTAAGTCTGATGTGAAAGCCTTCGGCTTA
ACCGGAGAAGTGCATCGGAAACTGGATAA
CTTGAGTGCAGAAGAGGGTAGTGGAACTCC
ATGTGTAGCGGTGGAATGCGTAGATATATG
GAAGAACACCAGTGGCGAAGGCGGCTACC
TGGTCTGCAACTGACGCTGAGACTCGAAAG
CATGGGTAGCGAACAGGA

(| Wi
4{ NR 104927.1:55-784 Lactobacillus fermentum strain CIP 102980

NR 113335.1:64-793 Lactobacillus fermentum strain NBRC 15885
NR 134066.1:84-813 Lactobacillus gorillae strain KZ01
NR 028810.1:72-802 Lactobacillus ingluviei strain KR3

NR 041566.1:45-774 Lactobacillus equigenerosi strain NRIC 0697
4,7 NR 114790.2:8-710 Lactobacillus suebicus strain CCUG 32233
NR 042232.1:69-769 Pediococcus claussenii strain P06

NR 117043.1:81-778 Enterococcus rivorum strain S299

A
0.02

NR 025863.1:95-792 Abiotrophia defectiva strain GIFU 12707

Figure 2 — Phylogenetic tree constructed based on the analysis of the 16S rRNA gene fragment showing the relationship
of Lactobacillus fermentum 2 to Lactobacillus fermentum strain CIP 102980

4 — Lactobacillus fermentum

Nucleotide sequence:

TGCTTGCACCTGATTGATTTTGGTC-
GCCAACGAGTGGCGGACGGGTGAG-
TAACACGTAGGTAACCTGCCCAGAAGC-
GGGGGACAACATTTGGAAACAGAT-
GCTAATACCGCATAACAACGTTGTTC-
GCATGAACAACGCTTAAAAGATGG-
CTTCTCGCTATCACTTCTGGATGGACCT-
GCGGTGCATTAGCTTGTTGGTGGGG-
TAACGGCCTACCAAGGCGATGATG-
CATAGCCGAGTTGAGAGACTGATC-
GGCCACAATGGGACTGAGACACG-
GCCCATACTCCTACGGGAGGCAG-
CAGTAGGGAATCTTCCACAATGGGCG-

104

CAAGCCTGATGGAGCAACACCGCGTGAGT-
GAAGAAGGGTTTCGGCTCGTAAAGCTC-
TATTGTTAAAGAAGAACACGTATGAGA-
GTAACTGTTCATACGTTGACGGTATT-
TAACCAGAAAGTCACGGCTAACTACGT-
GCCAGCAGCCGCGGTAATACGTAGGTG-
GCAAGCGTTATCCGGATTTATTGGGCGTA-
AAGAGAGTGCAGGCGGTTTTCTAAGTCT-
GATGTGAAAGCCTTCGGCTTAACCGGAGA-
AGTGCATCGGAAACTGGATAACTTGAGT-
GCAGAAGAGGGTAGTGGAACTCCATGT-
GTAGCGGTGGAATGCGTAGATATATG-
GAAGAACACCAGTGGCGAAAGGCGGC-
TACCTGGTCTGCAACTGACGCTGAGACTC-
GAAAGCATGGGTAGCGAACAGGA
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[ K]
—i NR 104927.1:82-719 Lactobacillus fermentum strain CIP 102980

NR 113335.1:91-728 Lactobacillus fermentum strain NBRC 15885
NR 134066.1:111-748 Lactobacillus gorillae strain KZ01

NR 042058.1:121-749 Pediococcus pentosaceus strain DSM 20336
_4 NR 041467.1:105-739 Lactobacillus farraginis strain NRIC 0676
NR 042438.1:110-742 Lactobacillus graminis strain G90 (1)
NR 113924.1:77-711 Enterococcus gallinarum strain NBRC 100675

4,— NR 113798.1:75-707 Carnobacterium divergens strain NBRC 15683
NR 040926.1:65-701 Carnobacterium mobile strain DSM 4848

A
0.01

Figure 3 — Phylogenetic tree built on the basis of the analysis of the 16S rRNA gene fragment showing
the relationship of Lactobacillus fermentum 4 with Lactobacillus fermentum strain CIP 102980

8 — Lactobacillus fermentum CAAGCCTGATGGAGCAACACCGCGTGAGT-

Nucleotide sequence: GAAGAAGGGTTTCGGCTCGTAAAGCTCT-

CAACGAGTGGCGGACGGGTGAG- GTTGTTAAAGAAGAACACGTATGAGAG-
TAACACGTAGGTAACCTGCCCAGAAGC- TAACTGTTCATACGTTGACGGTATTTAAC-
GGGGGACAACATTTGGAAACAGATGC- CAGAAAGTCACGGCTAACTACGTGCCAG-
TAATACCGCATAACAACGTTGTTCGCAT- CAGCCGCGGTAATACGTAGGTGGCAAGC-
GAACAACGCTTAAAAGATGGCTTCTC- GTTATCCGGATTTATTGGGCGTAAAGAGA-
GCTATCACTTCTGGATGGACCTGCGGTG- GTGCAGGCGGTTTTCTAAGTCTGATGT-
CATTAGCTTGTTGGTGGGGTAACGGCCTAC- GAAAGCCTTCGGCTTAACCGGAGAAGT-
CAAGGCGATGATGCATAGCCGAGTTGAGA- GCATCGGAAACTGGATAACTTGAGTG-
GACTGATCGGCCACAATGGGACTGAGA- CAGAAGAGGGTAGTGGAACTCCATGT-
CACGGCCCATACTCCTACGGGAGGCAG- GTAGCGGTGGAATGCGTAGATATATG-
CAGTAGGGAATCTTCCACAATGGGCG- GAAGAACACCAG

®s
4< NR 104927.1:82-719 Lactobacillus fermentum strain CIP 102980

NR 113335.1:91-728 Lactobacillus fermentum strain NBRC 15885
NR 134066.1:111-748 Lactobacillus gorillae strain KZ01

NR 042058.1:121-749 Pediococcus pentosaceus strain DSM 20336
_{ NR 041467.1:105-739 Lactobacillus farraginis strain NRIC 0676
NR 042438.1:110-742 Lactobacillus graminis strain G90 (1)
NR 113924.1:77-711 Enterococcus gallinarum strain NBRC 100675

4{— NR 113798.1:75-707 Carnobacterium divergens strain NBRC 15683
NR 040926.1:65-701 Carnobacterium mobile strain DSM 4848

0.01

Figure 4 — Phylogenetic tree built on the basis of the analysis of the 16S rRNA gene fragment showing
the relationship of Lactobacillus fermentum 8 with Lactobacillus fermentum strain CIP 102980
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14 — Lactobacillus fermentum GAAGAAGGGTTTCGGCTCGTAAAGCTCT-

Nucleotide sequence: GTTGTTAAAGAAGAACACGTATGAGAG-

ACGAGTGGCGGACGGGTGAGTAA- TAACTGTTCATACGTTGACGGTATTTAAC-
CACGTAGGTAACCTGCCCAGAAGC- CAGAAAGTCACGGCTAACTACGTGCCAG-
GGGGGACAACATTTGGAAACAGATGC- CAGCCGCGGTAATACGTAGGTGGCAAGC-
TAATACCGCATAACAACGTTGTTCGCAT- GTTATCCGGATTTATTGGGCGTAAAGAGA-
GAACAACGCTTAAAAGATGGCTTCTC- GTGCAGGCGGTTTTCTAAGTCTGATGT-
GCTATCACTTCTGGATGGACCTGCGGTG- GAAAGCCTTCGGCTTAACCGGAGAAGT-
CATTAGCTTGTTGGTGGGGTAATGGCCTAC- GCATCGGAAACTGGATAACTTGAGTG-
CAAGGCGATGATGCATAGCCGAGTTGAGA- CAGAAGAGGGTAGTGGAACTCCATGT-
GACTGATCGGCCACAATGGGACTGAGA- GTAGCGGTGGAATGCGTAGATATATG-
CACGGCCCATACTCCTACGGGAGGCAG- GAAGAACACCAGTGGCGAAGGCGGC-
CAGTAGGGAATCTTCCACAATGGGCG- TACCTGGTCTGCAACTGACGCTGAGACTC-
CAAGCCTGATGGAGCAACACCGCGTGAGT- GAAAGCATGGGTAGCGAAC

@14
4{ NR 113335.1:93-789 Lactobacillus fermentum strain NBRC 15885
NR 104927.1:84-780 Lactobacillus fermentum strain CIP 102980
NR 134066.1:113-809 Lactobacillus gorillae strain KZ01
NR 026310.1:80-773 Lactobacillus panis strain DSM 6035

I— NR 112541.1:107-802 Lactobacillus vaccinostercus strain NRIC 1075
NR 113338.1:87-780 Lactobacillus plantarum strain NBRC 15891
NR 044699.2:113-805 Lactobacillus acetotolerans strain DSM 20749
NR 113154.1:72-765 Alkalibacterium subtropicum strain 024-2

NR 113902.1:81-774 Enterococcus faecalis strain NBRC 100481
NR 040926.1:69-762 Carnobacterium mobile strain DSM 4848

0.02

Figure 5 — Phylogenetic tree constructed based on the analysis of the 16S rRNA gene fragment showing the relationship
of Lactobacillus fermentum 14 to Lactobacillus fermentum strain NBRC 15885

5 — Enterococcus faecalis GTGAGTGAAGAAGGTTTTCGGATCGTA-

Nucleotide sequence: AAACTCTGTTGTTAGAGAAGAACAAGGAC-

CCGAGTGCTTGCACTCAATTG- GTTAGTAACTGAACGTCCCCTGACGG-
GAAAGAGGAGTGGCGGACGGGTGAG- TATCTAACCAGAAAGCCACGGCTAACTAC-
TAACACGTGGGTAACCTACCCAT- GTGCCAGCAGCCGCGGTAATACGTAG-
CAGAGGGGGATAACACTTGGAAACAG- GTGGCAAGCGTTGTCCGGATTTATTGGGC-
GTGCTAATACCGCATAACAGTTTATGC- GTAAAGCGAGCGCAGGCGGTTTCTTA-
CGCATGGCATAAGAGTGAAAGGCGCTTT- AGTCTGATGTGAAAGCCCCCGGCTCAAC-
CGGGTGTCGCTGATGGATGGACCCGCGGT- CGGGGAGGGTCATTGGAAACTGGGAGA-
GCATTAGCTAGTTGGTGAGGTAACGGCT- CTTGAGTGCAGAAGAGGAGAGTG-
CACCAAGGCCACGATGCATAGCCGACCT- GAATTCCATGTGTAGCGGTGAAATGCG-
GAGAGGGTGATCGGCCACACTGGGACT- TAGATATATGGAGGAACACCAGTGGC-
GAGACACGGCCCAGACTCCTACGGGAG- GAAGGCGGCTCTCTGGTCTGTAACTGAC-
GCAGCAGTAGGGAATCTTCGGCAATG- GCTGAGGCTCGAAAGCGTGGGGAGCAAA-
GACGAAAGTCTGACCGAGCAACGCCGC- CAGGA
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@5
‘ NR 113902.1:53-778 Enterococcus faecalis strain NBRC 100481

‘ NR 113901.1:53-778 Enterococcus faecalis strain NBRC 100480
NR 115765.1:53-778 Enterococcus faecalis strain ATCC 19433

_|:NR 118050.1:11-736 Enterococcus plantarum strain CCM 7889
NR 113574.1:75-778 Enterococcus hirae strain NBRC 3181

NR 104715.1:78-777 Carnobacterium alterfunditum strain pf4

NR 117274.1:92-789 Bacillus siamensis KCTC 13613 strain PD-A10
NR 042225.1:89-785 Anoxybacillus amylolyticus strain MR3C

0.01

Figure 6 — Phylogenetic tree constructed based on the analysis of the 16S rRNA gene fragment of Enterococcus faecalis

The degree of homology with the nearest strain  GATCGGCCACACTGGAACTGAGACAC-
NR 113902.1:53-778 Enterococcus faecalis strain  GGTCCAGACTCCTACGGGAGGCAG-

NBRC 100481 was 100.00%. CAGTAGGGAATCTTCCGCAATGGGC-
GAAAGCCTGACGGAGCAACGCCGCGT-

Catalase positive bacteria: GAGTGATGAAGGTCTTCGGATCGTA-
AAACTCTGTTATCAGGGAAGAACAAAT-

10 - Staphylococcus warneri GTGTAAGTAACTGTGCACATCTTGACGG-
Nucleotide sequence: TACCTGATCAGAAAGCCACGGCTAACTAC-

TGCAGTCGAGCGAACAGATA- GTGCCAGCAGCCGCGGTAATACGTAGGTG-
AGGAGCTTGCTCCTTTGACGTTAGCG- GCAAGCGTTATCCGGAATTATTGGGCGTA-
GCGGACGGGTGAGTAACACGTGGATA- AAGCGCGCGTAGGCGGTTTTTTAAGTCT-
ACCTACCTATAAGACTGGGATAACTTC- GATGTGAAAGCCCACGGCTCAACCGTG-
GGGAAACCGGAGCTAATACCGGATAA- GAGGGTCATTGGAAACTGGAAAACTT-
CATATTGAACCGCATGGTTCAATAG- GAGTGCAGAAGAGGAAAGTGGAATTC-
TGAAAGGCGGCTTTGCTGTCACTTATAG- CATGTGTAGCGGTGAAATGCGCAGAGA-
ATGGATCCGCGCCGTATTAGCTAGTTG- TATGGAGGAACACCAGTGGCGAAGGC-
GTAAGGTAACGGCTTACCAAGGCAAC- GACTTTCTGGTCTGTAACTGACGCTGATGT-
GATACGTAGCCGACCTGAGAGGGT- GCGAAAGCGTGGGGGATCAAACAGGA

® 10
NR 025922.1:29-767 Staphylococcus warneri strain AW 25
NR 024669.1:49-787 Staphylococcus pasteuri strain ATCC 51129
NR 114435.1:3-737 Staphylococcus pasteuri strain ATCC 51129
NR 113957.1:29-767 Staphylococcus epidermidis strain NBRC 100911
NR 113348.1:29-767 Staphylococcus capitis strain JCM 2420
NR 037007.2:56-794 Staphylococcus aureus strain S33 R
NR 115714.1:49-789 Bacillus cereus strain CCM 2010
NR 159096.1:56-796 Macrococcus goetzii strain CCM 4927

NR 146821.1:49-785 Lysinibacillus endophyticus strain C9
NR 118218.1:29-764 Kurthia massiliensis strain JC30

—_—

Figure 7 — Phylogenetic tree constructed based on the analysis of the 16S rRNA gene fragment of Staphylococcus warneri 10
The degree of homology with the nearest strain NR 025922.1:29-767 Staphylococcus warneri strain AW 25 was 99.73%.

107



Molecular genetic identification of bacteria isolated from goat milk

16 — Staphylococcus aureus

Nucleotide sequence:

ACACGTGGATAACCTACCTATA-
AGACTGGGATAACTTCGGGAAACCG-
GAGCTAATACCGGATAATATTTTGAACC-
GCATGGTTCAAAAGTGAAAGACGGTCTT-
GCTGTCACTTATAGATGGATCCGCGCT-
GCATTAGCTAGTTGGTAAGGTAACG-
GCTTACCAAGGCAACGATGCATAGCC-
GACCTGAGAGGGTGATCGGCCACACTG-
GAACTGAGACACGGTCCAGACTCCTAC-
GGGAGGCAGCAGTAGGGAATCTTC-
CGCAATGGGCGAAAGCCTGACG-
GAGCAACGCCGCGTGAGTGAT-

® 16

GAAGGTCTTCGGATCGTAAAACTCTGT-
TATTAGGGAAGAACATATGTGTAAGTA-
ACTGTGCACATCTTGACGGTACCTAAT-
CAGAAAGCCACGGCTAACTACGTGCCAG-
CAGCCGCGGTAATACGTAGGTGGCAAGC-
GTTATCCGGAATTATTGGGCGTAAAGC-
GCGCGTAGGCGGTTTTTTAAGTCTGATGT-
GAAAGCCCACGGCTCAACCGTGGAGGGT-
CATTGGAAACTGGAAAACTTGAGTG-
CAGAAGAGGAAAGTGGAATTCCATGTG-
TAGCGGTGAAATGCGCAGAGATATGGAG-
GAACACCAGTGGCGAAGGCGACTTTCTG-
GTCTGTACTGACGCTGATGTGCGAAAGC-
GTGGGG

NR 113956.1:91-756 Staphylococcus aureus strain NBRC 100910
NR 037007.2:118-783 Staphylococcus aureus strain S33 R

0.01

NR 115606.1:93-758 Staphylococcus aureus strain ATCC 12600
NR 113957.1:91-756 Staphylococcus epidermidis strain NBRC 100911
NR 036775.1:91-756 Staphylococcus capitis strain LK 499
NR 118450.1:92-757 Staphylococcus petrasii strain CCM 8418
NR 074540.1:118-785 Bacillus cereus ATCC 14579

4’7 NR 159094.1:120-786 Macrococcus caseolyticus subsp. hominis strain CCM 7927
NR 156906.1:119-785 Auricoccus indicus strain S31

NR 145937.1:99-764 Enterococcus bulliens strain LMG 28766

NR 113881.1:95-760 Lysinibacillus odysseyi 34hs-1 NBRC 100172

Figure 8 — Phylogenetic tree constructed based on the analysis of the 16S rRNA gene fragment of Staphylococcus warneri 16

The degree of homology with the nearest strain
NR 113956.1:91-756 Staphylococcus aureus strain
NBRC 100910 was 99.85%.

These identified strains of staphylococci
were used as test cultures for the selection of
antagonistically active lactic acid bacteria.

Results and discussion

As a result of molecular genetic identification
of the studied strains, isolated for the first time
from goat milk of the Almaty region, based on the
analysis of nucleotide sequences

16S rRNA gene values were determined for
bacterial strains: for the Lactobacillus fermentum
14 strain, the identity with the NR 113335.1:93-789
strain Lactobacillus fermentum strain NBRC 15885
was 99.86%; for the strain Lactobacillus fermentum
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8, the identity with the strain NR 104927.1:82-719
Lactobacillus fermentum strain CIP 102980 was
100.00%; for the strain Lactobacillus fermentum 4,
the degree of homology with the nearest strain NR
104927.1:55-784 Lactobacillus fermentum strain
CIP 102980 was 99.73%.; for strain Lactobacillus
fermentum 2, the degree of homology with the
nearest strain NR 104927.1:55-784 Lactobacillus
fermentum strain CIP 102980 was 100.00%.

Thus, the isolation of lactic acid bacteria from lo-
cal raw milk will increase the creation of starter cul-
ture for the dairy industry of domestic production.

Conclusion

Thus, this study presents the results of molecular
genetic identification of bacteria based on the anal-
ysis of the nucleotide sequences of the 16S rRNA
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gene isolated from raw goat milk of the Zaanen
breed of the Almaty region. All bacterial strains
were sequenced and analyzed. A comparative anal-
ysis of the nucleotide sequences of both strains of
lactic acid bacteria showed their high identity. A
passport was drawn up for a strain of Lactobacillus

fermentum 14 isolated from goat milk of the Almaty
region. Lactobacillus fermentum 14 was deposited
in the Republican Collection of Microorganisms
(Astana) as a promising strain for inclusion in the
composition of bacterial starter cultures in the pro-
duction of fermented dairy products [25].
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