BUoIorus
BIOLOGY

UDC 573.6:086.83

L.Zh. Bairon', A.O. Issenova', N.K. Zhappar', V.M. Shaikhutdinov', M.Yu. Ishmuratova®

"The Branch of RSE «National Center for Biotechnology», Stepnogorsk, Kazakhstan;
’Ye.A. Buketov Karaganda State University, Kazakhstan;
(E-mail: bairon25@bk.ru)

Isolation and identification of new strains of lactic acid microorganisms
from various traditional lactic acid products of the Central region of Kazakhstan

The article describes the process of isolation and identification of lactic acid microorganisms obtained from
various types of traditional lactic acid products of the Central region of Kazakhstan. In the course of the
work, 10 samples were taken. 5 individual isolates were isolated from them, including 2 isolates from ayran
(CK-1, CK-4), 2 isolates from sour cream (CK-3, CK-5) and 1 isolate from koumiss (CK-2). While studying
cultural and morphological properties, large long rods with the length of 0.5-1.2 um long have been spotted,
located singly or assembled in chains. They didn’t form spores. They are facultative anaerobes. Gram-
positive. Catalase-negative. The colonies are convex with a solid edge, opaque and not pigmented. The opti-
mum growth temperature is 37 °C. Genetic identification based on the analysis of the 16S rRNA nucleotide
sequence has been performed. A fragment of the 16S ¥rRNA gene was amplified by PCR method. After the
terminal fragments had been removed, nucleotide sequences with the length of more than 650 base pairs were
obtained, which were identified in GeneBank using the BLAST algorithm. Based on a comparison of the nu-
cleotide sequences of the 16S rRNA gene fragment, the sequences of the corresponding genome regions were
obtained. As a result of the work on the study of cultural and morphological characters and comparison of the
analysis of the nucleotide sequence of the 16S ¥RNA gene, it was ascertained that isolates CK-1, CK-3, CK-4,
CK-5 isolated from ayran and sour cream belong to the species Lactobacillus plantarum, and isolate CK-2
isolated from koumiss belongs to the species Lactobacillus paracasei.

Keywords: lactic acid products, lactic acid microorganisms, isolates, Lactobacillus spp., DNA, PCR, identifi-
cation, 16S ¥rRNA.

Introduction

The food industry uses thousands of strains of hundreds of species of microorganisms that were pri-
marily isolated from natural sources based on their beneficial properties, and then improved using various
methods. In connection with the expansion of the production and the range of products, more and more rep-
resentatives of the world of microorganisms are involved in the microbiological industry [1, 2].

An important way to replenish the collection fund with new valuable microbial genetic resources is a
directed isolation from nature and the study of microorganisms with valuable properties, individual genes
that control the synthesis of industrially valuable substances [3].

The development of the agricultural and food industries of biotechnology is economically significant.
Lactic microorganisms with probiotic propertiesplay an important role in these sectors [4].

Unfortunately, the intensification of production and the reduction in the production of products cooked
at home leads to a decrease in biodiversity. Therefore, the urgent issue is the development and the replen-
ishment of collections of lactic acid microorganisms isolated from traditional fermented milk products [5].

One of the important tasks of collections of microorganisms is the accurate taxonomic identification of
microorganisms. Currently, most collections use classic methods for identification. However, in the devel-
oped collections, a polyphase approach is used, which consists in combining all possible data of both a phe-
notypic and genetic nature in order to obtain reliable identification [6].
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The aim of this work was the isolation and identification of lactic acid bacteria from various traditional
lactic acid products of the Central region of Kazakhstan.

Materials and research methods

Samples of home-made lactic acid products (airan, koumiss, sour cream) selected in the Central region
of Kazakhstan (Karaganda region, Bukhar-Zhyrau district, IE «Suleimenov AK») were used as research ma-
terials.

Obtaining accumulative cultures and isolating pure culture

In order to obtain an accumulative culture of lactic acid strains, a nutrient medium of the following
composition g/l was used: skimmed milk powder — 87; yeast autolysate — 3 ml. Cultivation was carried out
at 37 °C for 24 hours.

Pure cultures were isolated by ten-fold dilutions followed by plating on Petri dishes with MRS agar
medium. The grown isolated colonies were seeded by the loop into tubes on the surface of a beveled solid
medium and cultivated at a temperature of 37 °C for 48 hours. The purity of the cultures was checked by the
absence of extraneous growth in the MPB liquid nutrient medium.

Study of the cultural and morphological properties of isolated isolates
Visual observation of cultures of the isolated isolates was carried out using a phase contrast microscope.

Analysis of the nucleotide sequence of the 16S rRNA gene in isolated isolates

DNA isolation. 1 ml of the bacterial culture was centrifuged for 10 minutes at 12,000 rpm, the superna-
tant was removed. The precipitate was suspended in 500 ml of TE buffer, 20 pl of lysozyme was added and
incubated for 1 hour at 37 °C. 30 ul of 10 % SDS and 3 pl of proteinase K were added to the suspension. The
contents of the tubes were incubated for 12 hours at 37 °C. To remove fragments of the cell wall, residual
proteins, and polysaccharides, 100 pl of SM NaCl and 80 pl of a CTAB solution (10 % CTAB in 0.7 M
NaCl) were added, vortexed, and incubated for 10 minutes at 65 °C. Then, 700 pl of chloroform/isoamyl al-
cohol (24/1) was added and centrifuged for 10 minutes at 12,000 rpm. The aqueous phase was transferred
into a new tube. The purification procedure was repeated with chloroform/isoamyl alcohol (24/1) and centri-
fuged for 10 minutes at 12,000 rpm. The supernatant was collected in new tubes. 0.6 of the volumes of iso-
propanol were added. A microtube containing the reaction mixture was incubated for 30 minutes, and then
centrifuged for 10 minutes at 12,000 rpm. The precipitate formed was washed with 70 % ethanol and centri-
fuged for 10 minutes at 12,000 rpm. The purified DNA sample was dissolved in 100 pl of a single TE buffer
and placed in a thermostat at 60 °C for 30 minutes.

Amplification of a 16S rRNA gene fragment

The PCR reaction was performed with 8f5’universal primers — AgAgTTTgATCCTggCTCAg-3 and
806R-5’ggACTACACgggTATCTAAT [7] in a total volume of 20 ul. The PCR mixture contained 150 ng.
DNA, 1 unit Maxima Hot Start Taqg DNA Polymerase, 0.2 mM of each dNTP, 1 PCR buffer, 2.5 mM MgCl,,
10 pmol of each primer. The PCR amplification program included prolonged denaturation of 95 °C for
7 minutes; 30 cycles: 95 °C — 30 seconds, 55 °C — 40, 72 °C — 1 minute; final elongation of 7 minutes at
72 °C.

The analysis of PCR products was carried out on a 1 % agarose gel containing 3 ul of bromophenol
blue in TAE buffer. Electrophoresis was carried out at 120 V for 25 minutes. The sizes of the molecules of
the analyzed DNA samples were determined by comparing their electrophoretic mobility of the markers —
DNA fragment of known molecular weight.

Nucleotide sequence determination

The PCR products were purified from unbound primers by the enzymatic method using exonuclease I
and alkaline phosphatase [8].

The sequencing reaction was carried out using the BigDye Terminator v3.1 Cycle Sequencing Kit
(Applide Biosystems) according to the manufacturer's instructions, followed by fragment separation on a
3730x1 DNA Analyzer (Applide Biosystems).

Nucleotide sequence analysis
The nucleotide sequences of the 16S rRNA gene of the identified strain were analyzed and combined in-
to a common sequence in SeqMan software (Applide Biosystems).
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Results and discussion

Isolation of lactic acid microorganisms

In the course of the work, 10 samples were selected from traditional home-made lactic acid products.
5 separate isolates were isolated from those samples, including: 2 isolates from ayran (CK-1, CK-4), 2 iso-
lates from sour cream (CK-3, CK-5) and 1 isolate from koumiss (CK-2).

The morphology of isolated microorganisms is as follows — large long rods with the length of
0.5-1.2 um long, elongated fixed rods, located singly or assembled in chains. They did not form spores.
They are facultative anaerobes. Gram-positive. The colonies are convex with a solid edge, opaque and not
pigmented. The optimum growth temperature is 37 °C [9].

As a result of studying the cultural and morphological properties, the isolated isolates were identified as
representatives of the genus Lactobacillus spp.

Nucleotide sequence analysis
DNA concentration was measured using a Nano-Drop spectrophotometer at a wavelength of 260 nm.
The results are given in Table 1.

Table 1
The source of isolation and DNA concentration

Sample The source of isolation | Concentration, ng/ul A260/280
CK-1 Ayran 547.4 1.93
CK-2 Koumiss 498.0 1.94
CK-3 Sour cream 621.4 1.99
CK-4 Ayran 460.5 1.99
CK-5 Sour cream 389.1 2.0

As it can be seen from Table 1, at the samples with DNA extraction, the concentration varies from
389.1 to 621.4, the value of 260/280 from 1.93 up to 2.0.

As aresult, DNA of the required quality and quantity was extracted from the samples.

A fragment of the 165 rRNA gene with a molecular weight of about 800 bp was amplified by PCR
method. PCR amplification products were used to determine the nucleotide sequence.

After the terminal fragments had been removed, nucleotide sequences with the length of more than
650 bp were obtained, which were identified in Gene Bank using the BLAST algorithm.

Based on a comparison of the nucleotide sequences of the 16S rRNA gene fragment, sequences of the
corresponding genome regions were obtained. The identification results are given in Table 2.

Table 2
Identification of lactic isolates based on sequence analysis of 16S rRNA genes
Sample Size of sequenced Bacteria with homologous gene Identity, Regi.stration number
DNA, bp sequences16S rRNA % in GenBank
CK-1 507 Lactobacillus plantarum OSB 100.00 MK351320.1
CK-2 338 Lactobacillus paracasei BS303 97.04 MF521890.1
CK-3 552 Lactobacillus plantarum 115 100.00 MK?713565.1
CK-4 205 Lactobacillus plantarum S67 99.51 KR011009.1
CK-5 213 Lactobacillus plantarum HBUASS51184 99.06 MH665802.1

According to the results of a comparative analysis of the 16S rRNA gene, isolates CK-1, CK-3, CK-4,
CK-5 were identified as the representatives of the species Lactobacillus plantarum and the isolate CK-2 as
Lactobacillus paracasei.

Thus, the analysis which we have performed based on a comparison of the 16S rRNA gene sequence
has confirmed the cultural-morphological classification of the isolated strains.

The results obtained will subsequently be used to get a molecular genetic passport for strains of micro-
organisms.
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Opransik KazakcTaHn eHipiHiH TYPJIi J3CTYPJII CYT KbIIIKbLIAbI
OHIM/IepPiHeH CYT KbIIKbLIIbI MUKPOOPTraHU3M/AEPAIH KAHA IITAMM/IAPbIH
0eJ1in a1y ’k9He MIeHTH(PUKANMAIAY

Maxkanana Opransik Kasakcran eHipiHIH TYPJIi JoCTYPITi CYT KBIIKBUIABI OHIMAEPIHEH OOiHIN aJbIHFaH CYT
KBILIKBULIBI MUKPOOPraHU3MICPIIH OelliHyi *oHe HACHTH(MKAUMACH cunarTainraH. JKyMbICTBI OpBIHIAY
6apeiceiina 10 ynri ipikrenmimin amsiael. OjapaaH 5 JkeKeJICHTeH H30sITTap OOmiHIl, OHBIH ilIiHIe:
2 mzonat (CK-1, CK-4) aiipannan, 2 m3onar kaitmakran (CK-3, CK-5) xone 1 mzonar (CK-2) xpiMbI3naH.
KynbpTypasiapl-MopdoIorHsIiblK KacHeTTepiH 3epTTey OGapbichiHAa y3bIHABIFEL 0,5—1,2 MKM ipi y3bIH, Japa
HeMeHe Ti30eKkTec OpHalacKaH Taskmranap ke3zecri. Cropa maiina 6onras koK. daxynpTaTHBTIK aHAIpOOTap.
I'pamoH. Karanasarepic. KosoHusiap TyTac mieti JeHec, MOJIIip eMec jKoHe MUrMeHTTenMereH. OHTaibl
oecy Ttemmeparypacsl 37 °C. 16S rRNA wnyxineotuari Oipi3finikTi Tammay HeTi3iHAE TEHETHKAIBIK,
unentudukanusnay xkyprizingi. IITP oxicimen 16S rRNA reninin ¢parmenti ammnunmsianabl. CoHFbI
(bparMeHTTepAi KOMFaHHaH KeiliH y3bIHABIFbI 650 actaMm HykIeoTuATi Ti30ekTep anbinabl, onap GeneBank-te
BLAST anroput™i 6oiibiHia caiikectenaipiani.16S rRNA reHiHiH GpparMeHTiHIH HYKJICOTUATIK Ti30eKTepiH
CaJIbICTHIPY HEri3iHAe FeHOMHBIH THICTI ydacKelepiHiH CHKBEHCTepi anbIHABLIKYpri3iireH KyJabTypajiabIK-
MOPONOTMSUIIBIK TayAay Herisinze, conpaii-ak 16S rRNA reHiHiH HYKICOTHATIK Oipi3ainik Tangay
HOTIDKENIEpIH CajbICTHIpy OapbIChIHIa aifpaH jkoHe Kaimakran amsiaraHn CK-1, CK-3, CK-4, CK-5
m3osATTapsl Lactobacillus plantarum, an xeive3nas ansiarad CK-2 msomsatsl Lactobacillus paracasei Typine
JKATATHIH/IBIFbI aHBIKTAJI/IBL.

Kinm ce30ep: cyT KbIIKBULABI OHIMIEP, CYT KBIIIKBULABI MUKpOaF3aiap, u3onsatrap, Lactobacillus spp., JHK,
IITP, nunentuduxarms, 16S rRNA.

JIK. Baiipon, A.O. Ucenosa, H.K. XKannap, B.M. Hlaiixyraunos, M.1O. NmmypaTtoBa

Boiienienne u uaeHTH(UKAIMUA HOBBIX IITAMMOB
MOJIOYHOKHCJIBIX MUKPOOPTaHU3MOB U3 Pa3JIMYHBIX TPAAUINOHHBIX
MOJIOYHOKHCJBIX NPpoayKToB LlenTpansHoro peruona Kazaxcrana

B crarbe ommcan nporecc BBIIEICHUS U HACHTU(PHUKAINH MOJIOYHOKHCIIBIX MUKPOOPTaHU3MOB, MOTY4CHHBIX
U3 Pa3sNYHBIX TPAJAULIHUOHHBIX MOJOYHOKHCIBIX MpoxykToB LleHTpansHoro pernona Kasaxcrana. B xone
BBINOJIHEHUS PaboTH! 010 0TOOpano 10 00pasuos. M3 HUX ObUIO BBIIENCHO 5 OTAEIBHBIX H30JSTOB, B TOM
ygucae 2 uzonAra u3 aipana (CK-1, CK-4), 2 m3omnara u3 cmeransl (CK-3, CK-5) u 1 usonar u3z xKymseica
(CK-2). IIpu n3y4eHun KynbTypaibHO-MOP(HOIOTHIECKUX CBOWCTB BCTPEUAIUCH KPYITHBIC ATHHHbIC MAaTOYKH
uHOK 0,5-1,2 MKM, pacIoyioxKeHHbIe eIMHIYHO Win coOpaHHble B nenoukd. Criop He oOpasoseBani. Pa-
KyJIbTaTHBHBIE aHa’poObl. ['pammonoxkurensusle. Katamazoorpumarensusle. KogoHnu BEIyKIbIE, C IIETb-
HBIM KpaeM, HeIIpo3pauHble ¥ He MMIMEHTUpOBaHbl. OnrumainsHas temneparypa pocra 37 °C. IIposenena re-
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HeTH4ecKasi HACHTH(UKAIMA Ha OCHOBAHUM aHAJIM3a HYKJIEOTHAHOW HocienoBatenbHOCTH [6SrRNA. Meto-
nom TP 6bu1 ammnduuposan Gpparmedt rena /6SrRNA. Tlocne ynaneHus KOHIEBBIX GparMeHTOB ObUTH
MOJIY4€Hbl HYKJICOTUAHBIE MOCIEA0BATEIEHOCTH NPOTKEHHOCTBIO Oostee 650 1m.H., KOTOphIe OBLIM UIEHTHU-
¢unuposansl B GeneBank no anropurmy BLAST. Ha ocHOBe cpaBHEHHS! HYKJICOTHIHBIX ITOCIIEI0BATEIEHO-
creil ¢pparmenra rena /6SrRNA ObLIN MOJTy4eHB! CHKBEHCH COOTBETCTBYIOIINX yYacTKOB T'eHOMa. B pe3yis-
TaTe INpPOJENaHHOM pPaboOTHl MO M3YYEHHUIO KYJIbTYPaltbHO-MOP(OIOTMYECKHX NPH3HAKOB M CPAaBHEHHIO
aHaJM3a HyKJICOTUIHOU MOCIe0BaTeIbHOCTH TeHa 16SrRNA Obuto ycranosieHo, uto u3onsatel CK-1, CK-3,
CK-4, CK-5, BbiieneHHble U3 alipaHa U CMeTaHbl, OTHOCITCS K BUAY Lactobacillus plantarum, a uzonat CK-
2, BBIIETICHHBIN U3 KyMbIca, — K BULY Lactobacillus paracasei.

Kniouegvie cnosa: MOIOYHOKHCIBIE MPOLYKTHI, MOJIOYHOKHCIIBIE MUKPOOPTaHU3MBbI, H30JThI, Lactobacillus
spp-, AHK, IT1P, nnenrudukanms, 16SrRNA.
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