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Abstract

The Republican Collection of Microorganisms (RCM) is a depository of
industrial microorganisms intended for research and analytical work, for the
organization of biotechnological production.The Biobank of industrial
microorganisms of the RCM stores more than 700 strains from various taxonomic
groups (bacteria, actinomycetes, yeast, mycelial fungi). In Kazakhstan, there is no
single annotated database (DB) of collectible strains of industrial microorganisms,
including information about their- and genotypic characteristics.In this regard, the
VRCM is working on the creation of a database, containing the genetic
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characteristics of deposited strains of industrial microorganisms.To compare
genomes, the BLAST+ software package (Basic Local Alignment Search Tool) is
used according to the instructions of the National Center for Biotechnology
Information (NCBI).The creation of a database of genomic sequences of
microorganisms based on the BLAST computer program (nucleotide group) and
the storage of information in the Biobank of industrial microorganisms of the RCM
will contribute to improving the quality of service function and safety of collection

cultures.

Key words: collection of microorganisms; biobank; bioresources; database;

BLAST.

Introduction

To preserve the resources of
industrial microorganisms, the

development of collections is
important. It is the collections that
make it possible to store deposited
strains for a long time and use them in
scientific research and
biotechnological developments. The
fundamental  principles of the
collections of microorganisms are to
maintain the viability, purity and
authenticity of the deposited strains
[1,2,3].

The relevance of  the
preservation of microbial bioresources
is evidenced by the steady growth in
the number of international and
national collections [4]. Currently,
803 culture collections in 78 countries
contain 3,293,173 strains of bacteria,
fungi, viruses and cell lines
(http://www.wfcc.info/ccinfo ) [5]. In
the registry of the World Data Center
for Microorganisms — World Data
Center for Microorganisms (WDCM)
The World Federation of Cultures —
World  Federation for  Culture
Collections (WFCC) has registered
over 700 collections from more than
70 countries. Including 3 large
collections in the USA: American

Type Culture Collection (ATCC)
contains over 4,500 cultures, Northern
Regional Research Laboratory
(NRRL) - about 20 thousand cultures,
Quartermaster Quartermaster Culture
Collection (QM) — about 9 thousand
strains of cultures. There are 12 large
collections in England, united by the
common name British Common
wealth Collections of
Microorganisms, which support about
15 thousand cultures. The Japanese
Federation of Microbial Culture
Collections — Japanese Federation of
Culture Collections of
Microorganisms (JFCC) — has 7,600
cultures representing more than 2,100
species. The French collection at the
National Museum of Natural History
in Paris supports about 1,000 species.
The open catalog fund of the All-
Russian Collection of
Microorganisms contains cultures of
more than 750 genera and 3300
species [6-8].

The rapid growth of "omic"
scientific directions, in particular
metagenomics, has made it possible to
preserve in biobanks not only pure
cultures of microorganisms, but also
the original biological material of



human, animal or plant origin
containing DNA samples of the
community of microorganisms[9]. For
example, the Network of National
Environmental Observatories of the
USA (NEON;
https://www.neonscience.org/) has a
microbiome archive with associated
metadata, where raw biomaterials
containing microbiomes are stored for
future research using more modern
technologies [10]. In the biobank of
agriculturally significant
microorganisms, created in 2021 at
the National Research Tomsk State
University of the Russian Federation
for the purpose of collecting and
storing biological material,
accumulating and  systematizing
information associated with it, as well
as for the purpose of conducting
research, cryopreserved along with
pure cultures of microorganisms,
compost, feces and other biomaterial.

Databases are necessary for
collecting and storing information
about deposited strains, providing
user-friendly access and search
functions, as well as standardizing the
presentation of information and their
organization into knowledge [11].
Database of the global catalog of
microorganisms (GCM;
http://gcm.wfcc.info/) is an example
of comprehensive information about
collection microbial resources.

The world-famous National
Center for Biotechnological
Information of the USA (National
Centre for Biotechnology Information
- NCBI
http://www.ncbi.nlm.nih.gov /)
supports the GenBank database
(http://www.ncbi.nlm.nth.gov/genban

k/index.html ) for gene and genomic
sequences.This web server is linked to
other  databases, including the
National  Library of Medicine
http://www.nlm.nih.gov/ and provides
a package of computer programs for
GenBank search, including BLAST
http://blast.ncbi.nlm.nih.gov/Blast.cgi.
(Basic Local Alignment Search Tool -
a means of finding the main local
alignment).

BLAST, known since the 90s of
the last century, is widely used to
determine  the  functional and
evolutionary relationships between
the analyzed nucleotide sequences
[12]. The basic local alignment search
tool BLAST finds areas of similarity
between biological sequences. The
program compares the nucleotide
sequence of the strain under study
with  sequence  databases  and
calculates statistical significance.The
convenience of the system is that the
user does not need to contact various
sources to obtain information, it is
prepared and presented in an
electronic database.

For example, thanks to the
GenBank database (accession number
MNO908947), studies by Chinese
scientists on the nucleotide sequence
of a new strain of SARS-CoV-2
coronavirus have become publicly
available [13,14]. A comparative
analysis  with  the  nucleotide
sequences of viruses of this family
available in the database showed that
the new coronavirus clusters with the
CoV clade related to SARS [15]. The
information available in the database
on other studied virus strains made it
possible to  find  areas of
matching/similar nucleotide



sequences, protein profile, and,
consequently, to  predict and
determine the characteristics of the
virus faster, to develop vaccines.
Impressive advances in translational
biomedical research have
demonstrated the need to integrate
microbial collection databases both
with high-level technological
infrastructures in genomics,

Material and methods

The strains of microorganisms
deposited in the RCM were taken as
the studied material. DNA isolation
was performed using the Qiagen
QIAamp DNA MiniKit kit (Qiagen,
Germany) according to the
manufacturer's  instructions  [18].
Qualitative assessment was carried
out in 1% agarose gel using a 1x TAE

buffer, quantitative - by the
spectrophotometric method
(NanoDrop).

DNA amplification was carried
out on a ProFlex thermal cycler from
AppliedBiosystems according to the
following protocol: the total volume
of the reaction mixture was 30 ul, of
which water for PCR free of
nucleases was 17 pl, 10x buffer with
KCIl was 2.5 ul, 15 mm MgCl2 was

Results

The Republican Collection of
Microorganisms (RCM) is a
depository of collectible strains of
industrial microorganisms intended
for research and organization of
biotechnological production (Decree
of the Government of the Republic of
Kazakhstan dated July 30, 2002 No.
850 "On the Republican collection of

proteomics and bioinformatics and
with information systems for patients
and disease registries. This will make
it possible to connect the information
obtained on the biological
characteristics of microorganisms
with clinical information and the
specific pathology of the patient and
will increase the quality of biomedical
research [16,17].

2.5 pl, 2 mM dNTP Mix was 2.5 pl,
20 pmol/ul direct and reverse primers
of 1.5 ul, 5 units /ul Taq polymerase —
0.5 pl, 20 ng/ul DNA matrix — 2 pl.
Temperature regime: denaturation 95
°© C — 3 min, 30 cycles of
denaturation, annealing and
elongation 95 ° C - 30 sec, 60 ° C —
30 sec, 72 °C - 30 sec, the final stage
of elongation 72 © C — 5 min and
storage at 4 ° C - .

To compare genomes, the
BLAST program (Basic Local
Alignment Search Tool) was used
according to the instructions of the
NCBI website and the software
Phylophlan 3.0.2
(https://pypi.org/project/PhyloPhlAn).

microorganisms").The Biobank of
industrial microorganisms of the
RCM contains more than 700 strains
from various taxonomic groups
(bacteria,  actinomycetes,  yeast,
mycelial fungi), which are constantly
replenished with new industrially
valuable crops, selected from various



regions of  Kazakhstan and
neighboring countries
In  the RCM, general

information about the strains stored in
the collection is presented on the
official web portal of the organization
(Figurel). However, the existing
database requires further
improvement, in particular, reflection
isti of

within the
scientific and

Therefore,
framework of the
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technical program "Creation and
replenishment of the collection of
industrially valuable microorganisms,
study and conservation of their
biological diversity for the needs of
biotechnology, medicine and
agriculture" for 2021-22. KN of the
Ministry of Education and Science of
the Republic of Kazakhstan in the
RCM, work is being carried out to
create a database containing the
genetic characteristics of deposited
strains of microorganisms.
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Figure 1. Structure of the electronic catalog of the RCM (2014)

To identify microorganisms, the necessary primers were selected from

(@]

onservative sites of 16S rRNA and 18S rRNA. The sequence of selected primers

is the most universal, used to identify the genomes of many prokaryotic and

eukaryotic microorganisms (Table 1).

Table 1. Primers for identification of microorganisms 16S rRNA and 18S rRNA

Name

Oligonucleotide sequence

Concentration, [pmol/ul]

1F-16S
405,23

AGAGTTTGATCCTGGCTCAG



2R-16S GGTTACCTTGTTACGACTT

344,19

3F-16S TCCTACGGGAGGCAGCA

233,14

4R-16S GACACGAGCTGACGACA

218,65

SR-16S GGACTACCAGGGTATCTAAT

341,03

ITSIF CTT GGT CAT TTA GAG GAA GTA A

235,82

ITS2R GCT GCG TTC TTC ATC GAT GC

287,52

ITS1 TCC gTA ggT gAA CCT gCg g

377,36

ITS3 GCA TCG ATG AAG AAC GCA GC
263,18

ITS4 TCC TCC gCT TAT TgA TAT gC

293,11

ITSS ggA AgT AAA AgT CgT AAC AAgg

361,70

Genotyping of collection strains is being carried out, the nucleotide sequence
of some of them is shown in Table 2.

Table 2. Nucleotide sequences of collection strains

Ne| Name of | Collecti The nucleotide sequence
the strain on
number

1 |Proteus |B-RKM |CCATGCCGCGTGTATGAAGAAGGCCTTAGGGTT
vulgaris | 0038 GTAAAGTACTTTCAGCGGGGAGGAAGGTGATAA
177 RGTTAATACCYTTRTCAATTGACGTTACCCGCAG
AAGAAGCACCGGCTAACTCCGTGCCAGCAGCCG
CGGTAATACGGAGGGTGCAAGCGTTAATCGGAA
TTACTGGGCGTAAAGCGCACGCAGGCGGTCAAT
TAAGTCAGATGTGAAAGCCCCGAGCTTAACTTG
GGAATTGCATCTGAAACTGGTTGGCTAGAGTCTT




GTAGAGGGGGGTAGAATTCCACGTGTAGCGGTG
AAATGCGTAGAGATGTGGAGGAATACCGGTGGC
GAAGGCGGCCCCCTGGACAAAGACTGACGCTCA
GGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCTGTAAACGATGTCGAT
TTAGAGGTTGTGGTCTTGAACCGTGGCTTCTGGA
GCTAACGCGTTAAATCGACCGCCTGGGGAGTAC
GGCCGCAAGGTTAAAACTCAAATGAATTGACGG
GGGCCCGCACAAGCGGTGGAGCATGTGGTTTAA
TTCGATGCAACGCGAAGAACCTTACCTACTCTTG
ACATCCAGCGAATCCTTTAGAGATAGAGGAGTG
CCTTCGGGAACGCTGAGACAGGTGCTGCATGGC
TGTCG

Staphylo
coccus
aureus
6538

B-RKM
0039

ACGCCGCGTGAGTGATGAAGGTCTTCGGATCGT
AAAACTCTGTTATTAGGGAAGAACATATGTGTA
AGTAACTGTGCACATCTTGACGGTACCTAATCAG
AAAGCCACGGCTAACTACGTGCCAGCAGCCGCG
GTAATACGTAGGTGGCAAGCGTTATCCGGAATT
ATTGGGCGTAAAGCGCGCGTAGGCGGTTTTTTAA
GTCTGATGTGAAAGCCCACGGCTCAACCGTGGA
GGGTCATTGGAAACTGGAAAACTTGAGTGCAGA
AGAGGAAAGTGGAATTCCATGTGTAGCGGTGAA
ATGCGCAGAGATATGGAGGAACACCAGTGGCGA
AGGCGACTTTCTGGTCTGTAACTGACGCTGATGT
GCGAAAGCGTGGGGATCAAACAGGATTAGATAC
CCTGGTAGTCCACGCCGTAAACGATGAGTGCTA
AGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAG
CTAACGCATTAAGCACTCCGCCTGGGGAGTACG
ACCGCAAGGTTGAAACTCAAAGGAATTGACGGG
GACCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGAAGCAACGCGAAGAACCTTACCAAATCTTG
ACATCCTTTGACAACTCTAGAGATAGAGCYTTYC
CCTTCGGGGGACAAAGTGACAGGTGGTGCATGG
TTGTCGTC

Serratia
marcesce
ns 221 F

B-RKM
0059

RCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTT
GTAAAGCACTTTCAGCGAGGAGGAAGGTGGTGA
RCTTAATACGYTCATCAATTGACGTTACTCGCAG
AAGAAGCACCGGCTAACTCCGTGCCAGCAGCCG
CGGTAATACGGAGGGTGCAAGCGTTAATCGGAA
TTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTT
AAGTCAGATGTGAAATCCCCGGGCTCAACCTGG
GAACTGCATTTGAAACTGGCAAGCTAGAGTCTC




GTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTG
AAATGCGTAGAGATCTGGAGGAATACCGGTGGC
GAAGGCGGCCCCCTGGACGAAGACTGACGCTCA
GGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCTGTAAACGATGTCGAT
TTGGAGGTTGTGCCCTTGAGGCGTGGCTTCCGGA
GCTAACGCGTTAAATCGACCGCCTGGGGAGTAC
GGCCGCAA

GGTTAAAACTCAAATGAATTGACGGGGGCCCGC
ACAAGCGGTGGAGCATGTGGTTTAATTCGATGC
AACGCGAAGAACCTTACCTACTCTTGACATCCAG
AGAACTTASCAGAGATGCTTTGGTGCCTTCGGGA
ACTCTGAGACAGGTGCTGCATGGCTGTCGTCAGC
YTCGT

Bacillus
thuringie
nsis
kurstaki
7-52V3

B-RKM
0210

AGCCCTATCTCTAGGGTTTTCAGAGGATGTCAAG
ACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAA
ACCACATGCTCCACCGCTTGTGCGGGCCCCCGTC
AATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTC
CCCAGGCGGAGTGCTTAATGCGTTAACTTCAGCA
CTAARGGGCGGAAACCCTCTAACACTTAGCACTC
ATCGTTTACGGCGTGGACTACCAGGGTATCTAA
WCCTGTTTGCTCCCCACGCTTTCGCGCCTCAGTG
TCAGTTACAGACCAGAAAGTCGCCTTCGCCACTG
GTGTTCCTCCATATCTCTACSCATTTCACCGCTAC
ACATGGAATTCCACTTTCCTCTTCTGCACTCAAG
TCTCCCAGTTTCCAATGACCCTCCACGGTTGAGC
CGTGGGCTTTCACATCAGACTTAAGAAACCACCT
GCGCGCGCTTTACGCCCAATAATTCCGGATAACG
CTTGCCACCTACGTATTACCGCGGCTGCTGGCAC
GTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTC
AAGGTGCCAGCTTATTCAACTAGCACTTGTTCTT
CCCTAACAACAGAGTTT

Bacillus

cereus
Neq

B-RKM
0492

ATCTCTAGGGTTTTCAGAGGATGTSAAGACCTGG
KAAGGKTTGGAGCGTGCWTCGAATTAAACCACA
TGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCC
TTTGAGTTTCAGCCTTGCGGCCGTACTCCCCAGG
CGGAGTGCTTAATGCGTTAACTTCAGCACTAAAG
GGCGGAAACCCTCTAACACTTAGCACTCATCGTT
TACGGCGTGGACTACCAGGGTATCTAATCCTGTT
TGCTCCCCACGCTTTCGCGCCTCAGTGTCAGTTA
CAGACMAGAAAGTCGCCTTCGCCACTGGKGTTC
CTCCATATCTCTACGCATTTCACCGCTACACATG




KAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCC
AGTTTCCAATGACCCTYYATGGTTKAGCCGTGGG
CTTTCACATCASACTTAAGAAACCACCTGCGCGC
GCTTTACGCCCAATAATTCCGGATAACGCTTGCC
ACCTACGTATTACCGCGGCTGCTGGCACGTAGTT
AGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTG
CCAGCTTATTCAACTAGCACTTGTTCTTCCCTAA
CAACAGAGTTTTACGACCCGAAAGCCTTCATCAC
TCACGCGGCGTTGCTCCSTCAGACTTTCGTCCATT

GCGGAAGATTCCCTACTGCTGCCTCCCCGTAGG

Lactobac
illus
plantaru
m
ATCC-
9338

B-RKM
0019

GCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAA
AACTCTGTTGTTAAAGAAGAACATATCTGAGAGT
AACTGTTCAGGTATTGACGGTATTTAACCAGAAA
GCCACGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGTGGCAAGCGTTGTCCGGATTTATTG
GGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCT
GATGTGAAAGCCTTCGGCTCAACCGAAGAAGTG
CATCGGAAACTGGGAAACTTGAGTGCAGAAGAG
GACAGTGGAACTCCATGTGTAGCGGTGAAATGC
GTAGATATATGGAAGAACACCAGTGGCGAAGGC
GGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGA
AAGTATGGGTAGCAAACAGGATTAGATACCCTG
GTAGTCCATACCGTAAACGATGAATGCTAAGTGT
TGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAAC
GCATTAAGCATTCCGCCTGGGGAGTACGGCCGC
AAGGCTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGAA
GCTACGCGAAGAACCTTACCAGGTCTTGACATAC
TATGCAAATCTAAGAGATTAGACGTTCCCTTCGG
GGACATGGATACAGGTGGTGCATGGTTG

Lactobac
illus
helveticu
s 5-2M

0807

CGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAA
CTCTGTTGTTAAAGAAGAACACCTTTGAGAGTAA
CTGTTCMAGGGTTGACGGTATTTAACCAGAAAG
CCACGGCTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGTGGCAAGCGTTGTCCGGATTTATTGG
GCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTG
ATGTGAAAGCCTTCGGCTTAACCGGAGAAGTGC
ATCGGAAACTGGGAGACTTGAGTGCAGAAGAGG
ACAGTGGAACTCCATGTGTAGCGGTGGAATGCG
TAGATATATGGAAGAACACCWGTGGCGAAGGCG
GCTGTCTWGYCTGTAACTGACGCTGAGGCTCGA
AAGCATGGGTAGCGAACAGGATTAGATACCCTG




GTAGTCCATGCCGTAAACGATGAGWGCWAAGT
GTTGGAGGGTTTCCGCCCTTCAGWGCTGCAGCT
AACGCWTTAAGCACTCCGCCTGGGGAGTACGAC
CGCAAGGTTGA

AACTCARAGKAATTGACGGGGGCCCGCACAAGC
KGKGGAGCATGTGGTTTAATTCGWAGCT

8 | Lactobac | B-RKM | GTCAAGACCTGGTAAGGTTCTTCGCGTWGCTTCG
illus 0810 AATTAAACCACATGCTCCACCGCTTGTGCGGGCC
paracasei CCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTC
8-2M GTACTCCCCAGGCGGARTGCTTAATGCGTTAGCT
GCRGCACTGAAGGGSGGAAACCCTCCAACACYT
AGCAYTCATCGTTTACGGCATGGACTACCAGGGT
ATCTAATCCTGTTCGCTACCCATGCTTTCGAGCC
TCAGCGTCAGTTACAGACYAGACAGCCGCCTTC
GCCACTGGTGTTCTTCCATATATCTACGCATTYC
ACCGCTACACATGGAGTTCCACTGTCCTCTTCTG
CACTCAAGTYTCCCAGTTTCCGATGCRCTTCYYC
GGTTAAGCCGARGGCTTTCACATCAGACTTAAAA
AACCGCCTGCGCTCGCTTTACGCCCAATAAATCC
GGAYAACGCTTGCCACCTACGTATTACCGCGGCT
GCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTRR
ATACCGTCAMSCCTASAACAGTTACTCTSMCGAS
YGTTCTTCTYTAACAACAGAGTTTTACGASCCGA
AASCCTTCTTCACTCACGCGGCRTTGCTCCATCA
GACTTKCGTCCATTGTGGAAGATTCCCTACTGCT
GCCTCCCGTAGGAA

The BLAST program (Basic Local Alignment Search Tool) was used to
compare genomes. The BLAST+ software package (Basic Local Alignment Search
Tool) is installed according to the NCBI instructions
(https://www.ncbi.nlm.nih.gov/books/NBK 52640 ) [19].

The genome of the test microorganism was used to test the operation of the
installed programs. Corynebacterium glutamicum was chosen for this purpose
(https://www.ncbi.nlm.nih.gov/datasets/genomes/taxon=1718&utm_source=gquer
y&utm_ medium=referral&utm campaign=KnownltemSensor:taxname) [20].

Using the makeblastdb command, two databases were created called nref (for
comparing nucleotide sequences) and pref (for comparing protein sequences) from
the reference genome (GCF_000742715.1). All files necessary for the correct
operation of the database were automatically created (Figure 2).



] nref.ndb | ] pref.pdb

nref.nhr .. pref.phr
nref.nin pref.pin
nref.nog pref.pog
nref.nos pref.pos
| | nref.not \B] pref.pot
nref.nsq .. | pref.psq
nref.ntfF .| pref.ptf
nref.nto pref.pto

Figure 2 - Reference database files

With the help of the blastn command, the test genome of KB
(GCF_000742735.1) was compared with the nref database. blastn allows you to
compare the sequence relative to the database in the nucleotide-nucleotide mode
(Figure 3). As a result, a text file is created that contains a pairwise comparison of
two nucleotide sequences.

BLASTN 2.12.0+

Reference: Zheng Zhang, Scott Schwartz, Lukas Wagner, and Webb Miller (2000),
"A greedy algorithm for aligning DNA sequences", J Comput Biol 2000; 7(1-
2):203-14.

Database:  data/GCF_000742715.1/GCF_000742715.1 ASM74271v1_genomic.
fna 2 sequences; 3,192,886 total letters

Query= NZ CP007724.1 Corynebacterium glutamicum strain AR1 chromosome,
complete genome

Length=3145677

Sequences producing significant alignments:
Score E

(Bits
) Value

NZ CP007722.1 Corynebacterium glutamicum strain ATCC 21831 chromo...
2.027e+06 0.0

NZ CP007723.1 Corynebacterium glutamicum strain ATCC 21831 plasmi...
734 0.0



bNZ CP007722.1 Corynebacterium glutamicum strain ATCC 21831 chromosome,

complete genome

Length=3176076

Score =2.027e+06 bits (1097615), Expect = 0.0
Identities = 1097936/1098096 (99%), Gaps = 1/1098096 (0%)

Strand=Plus/Plus
Query

431875

CGAAGGTGTCCCAGGAGCCGCGGAGGTCATCCTGCCACCAGCCCCAGG

AGTGGGTGCCAG 431934

RRRRRRRRRNNNRN NN
Sbjct

462691

CGAAGGTGTCCCAGGAGCCGCGGAGGTCATCCTGCCACCAGCCCCAGG

AGTGGGTGCCAG 462750

Query

431935

TGGGGCGCAGGTTCCAGTCAGCAGGGATGTCGGCACTGTCTAGCTTGG

CATTGAGATCGT 43199
[T
RRRRRARRRRNY

|
|
Sbjct 462751 TGGGGCGCAGGTTCCAGTCAGCAGGGATGTCGGCACTGT

CTAGCTTGGCATTGAGATCGT

462810

Figure 3 - Results of nucleotide - nucleotide comparison

Preparatory work has been
carried out on the construction of a
phylogenetic tree. Laravel 8.0 was
chosen as the software platform. This
web framework is a free open source
application designed for development
using the MVC architectural model.
Laravel products are manufactured
under the MIT license (Massachusetts
Institute of Technology, USA). The
framework software platform is
optimal for use at the corporate level.

In addition, there 1is support for
revision and modernization by
developers. The search for
information inside the site will be
carried out by the name of the
microorganism, genetic sequence and
other parameters. Search filtering is in
development.The database of
deposited strains itself is formed on
the basis of the MySQL program
distributed as free software (users



have the right to unlimited
installation, launch and free use).

Along with genotyping of
deposited strains, the RCM database
will include information about their
phylogeny. The deposit and issuance
of collectible cultures will be carried
out in digital format: requests are
received electronically, the user can

Discussion

The research and
methodological approaches to the
introduction of the BLAST software
package into the electronic resource
of the RCM are presented. If the
electronic catalog of collection
cultures previously created on the
RCM website covered general
characteristics related to their
taxonomic affiliation, target
biological activity, then in the
database being formed, along with

Conclusion

In the RCM, long-term storage
of strains of industrial
microorganisms is carried out, in
compliance with the following basic
principles: purity of the isolated
culture of the microorganism; stability
of the biological properties of the
isolated strain, preservation of its
authenticity in conditions of long-
term storage; availability of detailed
information about the phenotypic and
genotypic characteristics of the strain.

find the necessary strains on the
website directly in the database of
collectible strains, where all the
necessary service information is
available. Genotyping i1s mandatory
for newly deposited strains, and the
nucleotide sequences of the strain
provided by the applicants will
undergo mandatory verification in the
depository.

phenotypic characteristics, the results
of genotyping of the deposited strain
are mandatory.

The created electronic database
will subsequently expand information
about the biological characteristics of
collection cultures, introduce the
results of the proteomic profile of
deposited strains, including
adhesiveness peptides or bacteriocins
of lactic acid bacteria, specific
proteins of other taxonomic groups of
industrial microorganisms.

The creation of a database of
genomic sequences of
microorganisms based on the BLAST
computer program (nucleotide group)
contributes to improving the quality
of service function and safety of
collection cultures deposited in the
RCM.The database being developed
will make it easier for the applicant to
obtain the necessary information
about the strain, simplify the
procedures for depositing and issuing
collection cultures.
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PecnyOnukansik Mukpoopranusmzaep kosuiekuusicel (PMK) — fbuibiMu-
3epTTEY KOHE TalJlay >KYMBICTAPBIH XKYpPrizyre, OWOTEXHOJIOTHSIIBIK OHIIPICTI
YUBIMIACTBIpYyFa apHaJIFaH OHIIPICTIK MUKPOOPraHu3MAep/iH Aeno3uTtapuiii. PKM
OHIIPICTIK MUKPOOPTaHU3MIEP OMOOAHKIHIE 9PTYPJIl TAKCOHOMMSUIBIK TONTapAaH
(GakTepusiiap, aKTMHOMHUIIETTED, AUIBITKbLIAP, KIM TOPI3Jl CaHbIpAyKYJIAKTap)

700-neH

mTamjap CaKTaJIaJbl. Kazakcranga OHEPKICIINTIK
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MUKPOOPTaHU3MIEPAIH KOJUICKIIMSUIBIK IITaMMJIAPBIHBIH, OHBIH IMIHAEC OJapIbIH
(deHo- JKOHE TEHOTHWNTIK CHUIAaTTaMajapbl Typajdbl MOIIMETTEPAiH OipbIHFaii
anHoTanmsutanran gepektep Oa3ackl (BK) »xok. Oceiran Oaitmanpictei PKM
©OHEPKACINTIK MUKPOOPraHU3MIEPAIH TYH/BIPBUIFaH IITaMM/IAPBIHBIH
TCHETUKANBIK CHUMAaTTaMajapblH KaMTUTBIH MaliMeTTep 0a3achlH Kypy OOMBIHIIA
KYMBIC Xyprizyae. ['eHoOMaappl cambpICThIpy YIIIH ¥JITTHIK OHMOTEXHOIOTHSIIBIK
aknapat oprtansiFbiHbIH (NCBI) nyckaymapeiHa coiikec BLAST+ (Basic Local
Alignment Search Tool) Oarmapnamanbik mnakeTi naiganansuabl. BLAST
KOMITHIOTEPJIIK Oarapiamachl (HyKJICOTHATED TOOBI) HET131H/1e
MUKPOOPTaHU3MJICP/IIH TEHOMJIBIK PETTUIITIHIH JACPEKTep KOPBIH Kypy >KOoHE
akrnapattel OKM OHepKocINTIK MUKPOOPTraHu3Maep OMOOaHKIHAE CaKTay KbI3MET
KopceTy (YHKIMACBIHBIH  CamachlH KOHE  KOJUICKUIMSIIBIK  JaKbUIIAPIbIH
KAyINCI3IriH apTThIpyFa MYMKIHIIK Oepei.

Kiar ce3nep: MukpoopranusMaep KOJUIEKIUSACHI; 0M0o0aHK; Ouopecypcrap;
Mmamimerrep 0azacel; BLAST.
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AHHOTAIUA

PeciyOnmkanckast  kosutekiusi  mukpoopranmsmoB  (PKM)  sBisercs
JENO3UTAPUEM TMPOMBIILIEHHBIX MHUKPOOPTraHU3MOB, IPEJHA3HAYEHHBIX IS
MPOBEICHHUSI HAYYHO-UCCIEAOBATENbCKMX W AHAIMTHYECKUX  paboT,  [Is
opraHu3aluyd OMOTEXHOJIOTHYECKOTO MPOoU3BOACTBA. B buobaHke MpoMbIIUIEHHBIX
MukpoopranuzMoB PKM  xpanstcs Oonee 700 mTamMMOB U3 pa3iudHbIX
TaKCOHOMUYECKUX Tpynn (OakTepuu, aKTUHOMHUUETHI, JIPOXKU, MULEIUAIbHbIC
rpubbl). B Kazaxcrane Her eauHoil aHHOTHUpoBaHHOW 6a3bl naHHbIX (B/])
KOJUIEKIIMOHHBIX IITAMMOB MPOMBIIUIEHHBIX MHKPOOPTaHU3MOB, BKIIIOYAIOIICH
cBelieHUs1 00 MX (EeHO- U TeHOTHIHMYECKUX XapaKTepucTukax. B aToii cBsizu B
PKM BeimonHsroTCs paboTel 1Mo cosmanuto bJl, comepxkared TreHEeTHYECKHE
XapaKTEepPUCTUKH JETIOHUPOBAaHHBIX IITaMMOB IPOMBIIITIEHHBIX
MUKpPOOPraHU3MOB. [l cpaBHEHHS I'€HOMOB HCIIOJIB3YETCSl IPOrPAMMHBIN MaKeT
BLAST+ (Basic Local Alignment Search Tool) cormacao macTpyknuu National
Centre for Biotechnological Information (NCBI). Co3manme bJ] reHomMHBIX
MOCJIEIOBATENBHOCTE MUKPOOPTaHU3MOB HAa OCHOBE KOMIIBIOTEPHON IMPOrpaMMbl
BLAST (wykneotuaHas rpynma) W XpaHeHHe wuWHpopMmauuu B buobanke
MPOMBIIIIEHHBIX MUKpoopranuzMoB PKM Oyner cnocoOCTBOBaTh MOBBIILIEHUIO
KAauecTBa CEPBUCHON (PYHKIMU U O€30MaCHOCTU KOJUIEKIIMOHHBIX KYJIbTYP.

KiroueBble ci10Ba: KOJJIEKIUS MUKPOOPTaHU3MOB; OHM00aHK; OMOpECypChl;
0a3a mannbix; BLAST.
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