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The relevance of the research is that its results, firstly, will be useful in classifying streptomycetes to
lower-order taxa, and secondly, can be used in studies on the evolution of organisms at the molecular
level. Similar researches are widely conducted on housekeeping genes (for example, 16S rRNA). However,
it is interesting to study successful applying in such researches of genes that determine not essential for
survival proteins. The purposes of this research were to determine similarity of genomic sequences of
5 Streptomyces globisporus strains and to study whether it is possible to use the analysis of nucleotide
sequences of genes encoding non-essential proteins or clusters of such genes (for example crt-genes) in
determining the kinship of streptomycetes. Materials and methods. Genomic sequences of 5 Streptomyces
globisporus strains (C-1027, TFH56, NRRL B-2709, NRRL B-2293, and 1912-4Crt) were in NCBI
databases. Computerized analysis of chromosomal DNAs sequences of streptomycetes were carried out
by means of BLAST programs. Results. Genomic sequences of 5 S. globisporus strains were analyzed
by BLAST program and similarity of lot of their characteristics were found. But many differences in
sequences of 5 genomes were determined. It was found that the nucleotide sequences (of both the entire
genome and its individual fragments) of S. globisporus NRRL B-2293 strain are the most different from
the sequences of the other 4 chromosomes. The specific organization of its crt cluster can serve as a good
example of such a distinction. We assume that it is necessary to revise the affiliation of NRRL B-2293
strain to the S. globisporus species. Conclusions. When performing classification (in addition to the
traditionally used characteristics of genomes), we propose to analyze both non-essential genes and gene
clusters — their presence in the genomes of streptomycetes, the level of similarity of nucleotide sequences

of genes, and the organization of gene clusters.

Keywords: Streptomyces globisporus, crt-cluster, similarity of genomic sequences.

Since 1977 DNA sequencing of organisms takes
place with impressive progression. Sequencing
of genomes of various taxa organisms (viruses,
microorganisms, protozoa, animals, and human) is
conducted. Different databases contain information
about millions of sequences of separate genes and
complete genomes. For example the amount of
sequenced complete genomes of streptomycetes
will attain 500 soon. Presently there is no necessity
to prove the value of determination and study of
DNA sequences. Everyone knows the usefulness of
such research for the development of science and
practice.

Current study results will be useful in
classification of streptomycetes to lower order
taxons and in the study of molecular evolution
of organisms on the whole. Similar researches
are widely conducted on housekeeping genes
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(for example, 16S rRNA) [1-3, 5-7, 8, 13-17].
However, it is interesting to study the homology
of sequences of genes determining non-essential
proteins.

The use of special techniques for studying the
evolution of microorganisms at the molecular level
showed its fundamental advantages compared with
phenotypic approaches: it opened the possibility to
determine the affinity of individual organisms that
may not have common phenotypic traits [13].

In addition, the determination of similarity level
of genomic structures of streptomycetes will allow
to select promising strains of microorganisms.

The purposes of this study were to determine
similarity of genomic sequences of 5 Streptomyces
globisporus strains and to measure usefulness
for definition the degree of affinity of nucleotide
sequences of gene clusters.
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Materials and methods. Genome sequences
of 5 S. globisporus strains C-1027 (NZ_CP-
013738.1), TFH56 (NZ_CP029361.1), NRRL
B-2709 (NZ_JNZK00000000.1), NRRL B-2293
(NZ_JODWO00000000.1), and 1912-4Crt (NZ_
QWFA00000000.1) were taken from NCBI
databases [www.ncbi.nlm.nih.gov/nucleotide/].
These strains are representatives of Streptomyces
albovinaceus subgroup of Streptomyces griseus
group.

Computerized analysis of sequences of strepto-
mycetes genomes were carried out by means of
BLAST programs [www.ncbi.nlm.nih.gov/blast].

Results. Current taxonomic classification of
prokaryotes is based on polyphasic taxonomy.
This approach combines genomic and phenotypic
characteristics of a strain. Minimum amount of
genomic information required for description
of novel bacterial species must include its
phylogenetic classification, DNA-DNA relatedness
and the mol% G+C content of DNA [1-8, 13—17].

Some characteristics of 5 S. globisporus strains
genome sequences are in the Table 1. Information
was taken from annotations of genomes in NCBI
databases (GenBank).

Only part of S. globisporus 1912-Crt4 genome
was sequenced, the total size of this part is
7.37 Mbp. It fragment is smaller than sizes of
S. globisporus C-1027, S. globisporus TFHS56,
S. globisporus NRRL B-2709 or S. globisporus
NRRL B-2293 genomes. We suppose that the
sequenced part of S. globisporus 1912-Crt4 genome
represents about 95% of the initial S. globisporus
1912 strain chromosome [10]. These 5 strains
are members of the same taxon (S. albovinaceus
subgroup of S. griseus group) [10].

It is interesting that the size of S. globisporus
NRRL B-2293 strain genomic DNA is bigger
than chromosome sizes of other four strains from
S. albovinaceus subgroup (Table 1). For example,
this strain genome size (8.63 Mbp) is 11.86% bigger

than molecular size of S. globisporus C-1027 strain
genome (7.61 Mbp).

It was found by BLAST analysis of 5 strepto-
mycetes strains genome sequences, that genomic
structure of S. globisporus NRRL B-2293 strain is
the least similar to the other 4 strains (Table 1, 2).

The problem of species identification in
prokaryotic taxonomy has led to the emergence
of various bacteria classification systems. The
International Committee on Systematics of
Prokaryotes recommended to use the G+C ratio
in hierarchical classification [16, 18]. It should be
noted that the G+C content of S. globisporus NRRL
B-2293 genomic DNA is higher (72.40 mol%)
than in other 4 S. globisporus strains (72 mol%)
(Table 1).

Streptomycetes usually have only 1 crt-cluster
in their genomes [10]. Members of S. griseus group
are an exception — 2 or more crt-clusters are found
in the genomes of several strains from this clade.

Two crt-clusters were identified in some strains
from S. albovinaceus subgroup: S. globisporus
1912-4Crt, S. globisporus C-1027, and S. glo-
bisporus TFH56. One of them has typical orga-
nization: two operons with seven genes (crtEIBV-
><-crtUTY), but the second one has 6 genes
(crtEIBV-><-crtUY). At the same time only
1 cluster with typical organization was found in
S. globisporus NRRL B-2709 genome. S. globispo-
rus NRRL B-2293 strain contains only 1 atypically
organized crt-cluster in genome (<-crtT-crtEIBV-
><-crtUY). The least homology with crt-cluster
sequence of S. globisporus 1912-4Crt strain was
observed for NRRL B-2293 strain (Fig. 1).

Two cryptic gvp-clusters were found in the
genome of S. globisporus 1912-2 [10]. It is inte-
resting to define the presence of sequences
homologous to the gvp-cluster genes in the genomes
of other S. globisporus strains. Such gvp-clusters
were not found in S. globisporus C-1027 strain
genome, but in the NRRL B-2709 strain genome
both gvp-clusters were detected. TFH56 and NRRL

a S. globisporus NRRL B-2293

0.08 \(
| | Q

@ S. globisporus C-1027
»S. globisporus NRRL B-2709
@ S. globisporus 1912-4Crt

@ S. globisporus TFH56

Fig. 1. Phylogenetic tree of S. globisporus strains based on similarity of complete crt-cluster
sequences. Query — the sequences of crt-cluster of 1912-4Crt strain.
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B-2293 strains have only one gvp-cluster (Table 3).
Genomic sequences of 3streptomycetes strains
gvp-clusters have enough percentage of homology;
genomic sequence of NRRL B-2293 strain gvp-
cluster is the least similar to other strains (Table 3).

It is interesting that genomes of 3 strains
(from 5 analyzed) contained 2 plasmids. Presence

genome of S. globisporus 1912 and their molecular
sizes (10.3 kp and 22.4 kb respectively) was
determined by analytical method of DNA research
[9]. Sequences of pTFSG1 (127.8 kb) and pTFSG2
(50.1 kb) plasmids of TFH56 strain and SGLP1
(167.8 kb) and pSGL1 (7.2 kb) plasmids of C-1027
strain were determined and added to GenBank

of pSG1912-1 and pSG1912-2 plasmids in the database.
Table 1
Some characteristics of genomic sequences of S. globisporus strains
Attributes of genomic . .
S. globisporus strains
sequences
C-1027 TFHS56 B-2709 B-2293 1912-4Crt
Genome size, bp 7608611 7488586 7454528 8632737 7365300
Number of contigs — — 84 271 466
G+C content, mol% 71.55 71.54 71.70 72.40 71.50
Number of replicons 1 1 1 1 1
Number of plasmids 2 2 0 0 2%
Total number of genes 7015 6916 6784 7932 6862
Number of rRNA genes 18 18 12 10 13
Number of rRNA operons 6 6 1 1 0
Total number of RNA genes 88 88 82 84 75
Number of tRNA genes 67 67 67 71 62
Protein coding genes 6640 6369 6293 7316 6345
Whole Whole gonome Whole genome | Whole genome | Whole genome
Value of DNA sequences genome . shotgun shotgun shotgun
. sequencing
sequencing sequencing sequencing sequencing
) ) | South Korea, ) ) ) )
The strains sources China, soil USA, soil USA, soil Armenia, soil
tomato flowers

Note: * — determined by analytical method of DNA research [9].

Table 2
Similarity of S. globisporus strains genomic sequences
Strains Similarity ofl\?glinces query)NRRL
(subject) C-1027 TFH56 B-2709 B-2293 1912-4Crt
Qc =89% Qc=81% Qc =38% Qc =82%
C-1027 - Ev=0.0 Ev=0.0 Ev=0.0 Ev=0.0
1=97.1 1=95.92% 1=91.01% 1=96.08%
Qc =90% Qc=83% Qc =37%, Qc =84%
TFHS56 Ev=0.0 — Ev=20.0 Ev=0.0 Ev=0.0
1=96.88% 1=94.56% 1=90.98% 1=95.88%
Qc =80% Qc =83% Qc=37% Qc=281%
NRRL B-2709 Ev=0.0 Ev=0.0 - Ev=0.0 Ev=0.0
1=95.9% 1=94.56% 1=90.92% 1=95.89%
Qc=43% Qc=37% Qc=42% Qc =43%
NRRL B-2293 Ev=0.0 Ev=0.0 Ev=0.0 - Ev=0.0
1=91.01% 1=90.98% 1=90.89% 1=90.88%
Qc =82% Qc = 84% Qc =80% Qc=37%
1912-4Crt Ev=0.0 Ev=0.0 Ev=0.0 Ev=0.0 -
1=96.08% 1=95.9% 1=95.89% 1=90.89
Legend: Qc — query cover, Ev — E value, [ — identity.
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Table 3

Similarity of gvp-clasters sequences of 4 S. globisporus strains (subject)
to the sequences of 2 gvp-clasters of S. globisporus 1912-2 (query)

Value of sequence identity of gvp-clasters

S. globisporus strains avp-claster #1

gvp-claster #2

NZ CP013738.1

(subject) Contig 264 (query) Contigs 756 and 781 (query)
7175843 bp - 7181314 bp
TFH56
N Qc =100%; Ev=0.0;
NZ_CP029361.1
_ 1=93.1%
C-1027
N N

JNZKO01000016.1

JNZKO01000016.1

JODW00000000.1 Qc =96%, Ev=10.0,

1=74.2%

NRRL B-2709 57833 bp - 63500 bp 65387 bp - 71389 bp
JNZK00000000.1 Qc = 100%; Ev = 0.0; Qc =99%; Ev = 0.0;
1=92.2% 1=91.2%
JODWO01000051.1
NRRL B-2293 53909 bp - 59362 bp N

Legend: N — gvp-clusters did not found; Qc — query cover, Ev — E value, I — identity.

Several differences in the characteristics
of S. globisporus strains genome sequences
from S. albovinaceus subgroup were found
(Table 1-3). Characteristics of the NRRL B-2293
strain sequence had more differences. It is
interesting to determine the level of 16S rRNA-
genes similarity of S. albovinaceus subgroup
strains. The sequence of 16S rRNA-gene of
S. globisporus C-1027 strain was used as a query
sequence.

The sequences of 16S rRNA genes of 3 strains
(C-1027 — WQO_RS04730, TFH56 — DIJ69
RS07015, and 1912-4Crt — D3105_15675) were
completely identical (Qc = 100%; I = 100%;
Ev = 0.00), similarity level of 16S rRNA gene of
B-2709 (IF53 RS0133755) strain was slightly
less (Qc = 100%; I = 99.8%; Ev = 0.00), but the
least level of gene similarity (IH67 RS41710)
was in B-2293 (Qc = 96%, 1 = 98.0%, Ev = 0.00)

strain. Similarity of 16S rRNA-genes sequences
of 5 8. globisporus strains were within the 98.1-
100% range (Fig. 2). In accordance with accepted
agreements, members of the same clade should
have 97.8-100% similarity of 16S rRNA gene
sequences [8].

Discussion. The presented research is a part of
study of evolution of organisms at molecular level
that are conducted in many laboratories. Basic
criteria of the obtained data analysis are identity
of sequences of genes/proteins, similarity of their
functions, synteny of genes in chromosomes [10].

Such researches are widely conducted on
housekeeping genes (as rule it is 6 obligatory
genes — 16S rRNA, recombinase A, ATP-dependent
helicase HrpA, subunit B of DNA gyrase, sigma
RNA polymerase factor, sigma RNA polymerase
E factor). But it is necessarily to study the

@ S. globisporus NRRL B-2293 (IH67_RS41710)
° @ S. globisporus 1912-4Crt (D3105_15675)

@ S. globisporus TFH56 (DIJ69_RS07015)
3 S. globisporus C-1027 (WQO_RS04730)

| 0.003 I
=

@8. globisporus NRRL B-2709 (IF53_RS0133755)

Fig. 2. Phylogenetic tree of S. globisporus strains based on similarity of 16S rRNA gene sequences.
Query — 16S rRNA sequences of S. globisporus C-1027 strain.
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similarity of gene sequences that are responsible
for synthesis of “non-essential proteins”. It is
important to determine the possibility of their use
(both separate gene and all genome) in taxonomy
of microorganisms and in the study of evolution
on molecular level. We have previously shown that
the similarity of facultative genes structures (on
the example of beta galactosidase genes) correlates
with the similarity of housekeeping genes (16S
rRNA) [12].

Some characteristics of 5 S. globisporus strains
genomic sequences were analyzed and level of their
similarity was determined. Sequences of both entire
genomes and a number of individual components
(genes, clusters) were analyzed.

Although S. globisporus NRRL B-2293 strain
has high similarity level of 16S rRNA gene
(Qc =96%, I =98.0%) with the same genes of other
4 strains from S. globisporus subgroup, it differs
significantly both in the degree of similarity of its
complete genome sequence (Qc =43%, I =90.9%)
and in the organization of its crt-cluster (Table 2).

We also determined the level of similarity of
nucleotide sequences of some other housekeeping
genes (recA, gyrB, rpoB, atpB, trpB) to confirm
our assumption about degree of interrelation
of these strains. The smallest similarity of
nucleotide sequences of these 5 selected essential
genes of S. globisporus NRRL B-2293 strain
with the sequences of the same genes of other 4
S. globisporus strains was revealed by computerized
(BLAST) analysis.

The partial results of the gyrB gene sequences
alignment are shown in the Table 6 as an example.
The sequence of the S. globisporus C-1027 strain
recA gene (WQO_RS26770) was used as a query
subrange (Table 4).

Modern classification of prokaryotes combines
genomic and phenotypic characteristics of strains,
such as structure of genes, DNA G+C content.

It should be noted that the genomic sequence
(both the entire genome and its individual
fragments) of S. globisporus NRRL B-2293
strain had the greatest amount of differences from
the sequences of other 4 strains. The specific
organization of its crt-cluster can be an example of
such difference.

Earlier, we declared (using S. albus/albido-
flavus, S. hygroscopycus strains and some others as
examples) that the similarity of cluster organization
scheme correlates with similarity of 16S rRNA
structures [11]. So our assumption that S. albus
J1027, S. albus SM254, and S. sampsonii KJ40
strains belong to the same clade was confirmed by
other authors. S. albus J1027 and S. albus SM254
strains were later classified by Luzhetskyy A (Lviv,
Ukraine) as S. albidoflavus J1027 (accession
NC_020990.1, GenBank) and SM254 (NZ_
CP014485.1). These 2 strains were placed to the
S. albidoflavus group as S. sampsonii KJ40.

The crt-cluster from S. globisporus NRRL
B-2293 strain genome is organized according to the
cluster scheme, which was reported by us earlier
for S. hygroscopicus strains. It may be necessary to
consider whether the strain NRRL B-2293 belongs
to the S. globisporus species.

Analysis of the same species streptomycetes
genomes showed that both the degree of differences
in some characteristics of DNA molecules (G+C
content of DNA, molecular sizes) and the structural
features of their components (genes, clusters)
determine the remoteness of their relationships and
their simultaneous comparison may be useful for
classification of prokaryotes.

Table 1

Similarity of 4 S. globisporus strains recA-genes sequences to S. globisporus C-1027 gene

(Query)

Streptomycetes strains

Genes of strains, bp

Indexes of similarity of gyrB-genes

S. globisporus TFH56

DI1J69_RS06880

1=98.2%, Qc = 100.0%,
M/G =20/0, Ev=0.0

S. globisporus NRRL B-2709

IF53 RS0130790
NZ _JNZK01000027

[=97.87%, Qc = 100.0%,
M/G = 24/0, Ev=0.0

S. globisporus 12-4Crt

D3105_RS24135
NZ_QWFA01000145

1=97.4%, Qc = 100.0%,
M/G =29/0, Ev=10.0

S. globisporus NRRL B-2293

IH67_RS0110965
NZ JODW01000040

[=83.5%, Qc =90.2%,
M/G =167/0, Ev=0.0

Legend: Qc — query cover, Ev — E value, I — identity, M — Mismatches, G — Gaps.
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We can assume that for conducting taxonomic
classification (in addition to the traditionally used
genome characteristics) it will be useful to analyze

CXOXKICTh NOCJIITOBHOCTEHA
I'EHOMIB I’AATHU ITAMIB BUJY
STREPTOMYCES GLOBISPORUS

JI.B. oniwyk

Inemumym mixpobionoeii' i gipyconozii HAH
Yxpainu, Kuis, Yxpaina,
eyn. Akademika 3abonommnoeo, 154, Kuis, 03148,
Yrpaina

Peswome

AKTYyallbHICTh MPOBEICHOTO JIOCIIIKCHHS OIS~
rae B TOMY, III0 HOTO pe3yibTaTH, IMo-Tepire, OymTyTh
KOPHUCHI TP KJIaCU(IKaIll CTPENTOMIIETIB 0 TAKCO-
HIB HIDKYOTO TOPSIKY, ITO-IPyTre — BUKOPHUCTOBYBA-
THUMYThCS B JIOCII/PKEHHSIX TI0 €BOJIIOLT OpraHi3miB
Ha MOJIEKYJIAPHOMY piBHI. AHAJIOTIYHI JOCHTIIKSHHS
IIUPOKO MPOBOISITHCS HA T€HaxX JOMAaIIHBOTO TOC-
nonapcrea (Hanpukiaa, 16S pPHK). Onnak mikaBo
BHBYHUTH YCHIIIHICTh 3aCTOCYBaHHS B TaKHUX JIOCIi-
JOKEHHSX TeHIB, 10 BU3HAYarOThL HEOOOB A3KOBI O1J1-
ku. MeTo10 10ciIzkeHHs1 OyJI0 BCTAHOBUTH CXOXKICTh
HYKJICOTUHUX mociaigoBHocTel reHomunx J[HK
ISITH WTaMiB BUAY Streptomyces globisporus 1 Bu-
3HAYUTH MOXXJTUBICTH BUKOPHCTAHHS ITPH BH3HAUYCHHI
CTIIOPIIHEHOCTI CTPENTOMIIETIB aHANI3y HYKJICOTH]I-
HUX IOCIJOBHOCTEH T'eHIB, 10 KOIYIOTh HEBAXKIIH-
Bl JUIsl BIOKMBaHHS OiKM a00 KJIacTepU TaKUX Te-
HiB (Ha mpuKIaji crt-reHis). Marepiaau i MeToau.
[lepBuHHI CTPYKTYypH I'eHOMIB 5-TH IITaMiB Strepto-
myces globisporus C-1027, TFH56, NRRL B-2709,
NRRL B-2293 i1 1912-4Crt Oynu 00’ €KTaMu HaITUX
Jociipkens. [HpopMmartis Oyina oTpumana 3 6a3 JaHuX
cepeepa NCBI. Komn’totepHuii aHasi3 nociaiioBHOC-
Ti TEHOMIB CTPENTOMIIETIB MPOBOIUBCS 32 JOMOMO-
roto nporpam BLAST. Pe3yasraru. [TocninoBHocTi
reHoMiB 5-Tu mtamiB S. globisporus Oynu nmpoaHai-
30BaHi 3a jonomMoroto nporpamu BLAST. byna Bu-
SIBIIEHA CXOXKICThb 0araThoX IX XapaKTEepPHCTHUK, aje
OyJI0 BU3HAYEHO TAKOX ICHYBaHHS 0ararbox BiJMiH-
HOCTEH B MOCIIJOBHOCTAX I[UX I¢HOMIB. BusiBieHo,
10 HYKJICOTHJIHA MTOCIIJIOBHICTh TEHOMY (SIK BCHOTO
TFeHOMY, TaK 1 HOro OKpeMHXx (parMeHTIB) IITamy
S. globisporus NRRL B-2293 nait0inbm Biapi3Hs-
€THCS 3HAUCHHSIMH aHATI30BaHUX XapaKTEPUCTUK Bi
nociiioBHoCcTel iHmmX 4 mramiB. Mu nependoavae-
MO, 1110 HEOOX1HO MEePEISIHYTH HAJICKHICTD IITaMy
NRRL B-2293 5o Buny S. globisporus. Exckito3uBHa
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gene clusters — their presence in the streptomycetes
genome, sequence of genes, and architecture of
clusters.

OpraHizailis Horo crt-kjactepa MOXe CIyTyBaTd Bjia-
JIUM TIPUKIIAJ0M Takoro poxny. BucHosok. IIpu npo-
BEJICHHI KJ1acudikallii Oyae KOpUcHO (K JTOIATOK J0
XapaKTEePUCTHUK TE€HOMY, III0 TPAIULIHHO BUKOPUCTO-
BYIOThCsI) aHAJi3yBaTH sIK (paKkyJabTaTUBHI FeHHU, TaK 1
KJIACTEPH T'eHIB — iX IPUCYTHICTh B TCHOMAaX CTPENTO-
MIIIETIB, PIBEHb CXOKOCTI HYKJICOTHUIHUX TOCIIIIOB-
HOCTEH TeHIB 1 OpraHi3allito KjacTepiB reHiB.

Kurowuosi cnosa: Streptomyces globisporus, crt-
KJIACTepP, CXOXKICTh HYKICOTHIHHUX IOCIiJOBHOCTEH
renomuux JJHK.

CXOACTBO ITOCJIENOBATEJIb-
HOCTEM TrEHOMOB IIATH
ITAMMOB BUJAA
STREPTOMYCES GLOBISPORUS

JI. B. Ilonuwyk

Hucmumym muxpobuonoeuu u supyconoeuu HAH
Yrkpaunwi, Kues, Yxpauna,
yi. Akademuxa 3abonomuoeo, 154, Kues, 03148,
Yxpauna

Pesrome

AKTyaabHOCTh MPOBEACHHOTO UCCIIEIOBAHUS 3a-
KIIIOYaeTcs B TOM, YTO €r0 pe3yJbTaThl, BO-IIEPBbIX,
OyIyT MOJIE3HBI MPH KJIaccH(PUKAIUK CTPENTOMHMIIC-
TOB JI0 TAKCOHOB HHU3KOTO TMOPSJIKA, & BO-BTOPBIX —
MOTYT OBITh HCIIOJB30BaHbI B HCCIEIOBAHUAX TIO0
SBOJIONWHA OPTAaHU3MOB Ha MOJICKYJISIPHOM YPOBHE.
AHaJTOTHYHBIE UCCIIEIOBAHUS IIUPOKO MPOBOISIT-
cs Ha housekeeping renax (aampumep, 16S pPHK).
O/1HaKoO MHTEPECHO U3YYUTh YCIEITHOCTh MPUMEHE-
HUS B TaKUX UCCIICNOBAHUSAX TCHOB, OMPEACIISIONIMX
HecylecTBeHHbIe Oenku. Lleab nanHoro mcclieno-
BaHHUS — YCTAHOBUTH CXOJICTBO HYKJICOTHJIHBIX IT0-
cnenoparenbHocTeil reHoMHbIX JIHK msatu mram-
MOB BUJa Streptomyces globisporus n onpenennuThb
BO3MOXHOCTb HMCIOJIb30BaHUS MIPU OMPEACICHUU
pPOACTBa CTPENTOMHIICTOB aHajlu3a TEPBUYHBIX
CTPYKTYp TEHOB, KOJMPYIOIINX HECYIECTBEHHBIE
JUTsI BEDKMBAaHUS OCIIKH WIIA KJIacTephl TAKUX T'CHOB
(Ha mpumepe crt-reHoB). MaTrepuaJjibl 1 MeTOIBbI.
ITocnenosarenbHocTu reHoMHbix JJHK msatu mram-
moB (C-1027, TFH56, NRRL B-2709, NRRL B-2293
u 1912-4Crt) Buna S. globisporus npeacTaBiIcHbl B
0azax nanHeix NCBI. KomnbroTepHbIii aHaIH3 TIOCiIe-
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noBarenbHOCTER XpoMocomubIx JIHK cTpenromurie-
TOB NPOBOJIMICA ¢ TOMOIIbIO nporpaMmel BLAST.
Pe3yaswTatsl. [locnenoBaTenbHOCTH T€HOMOB 5-TH
mtamMmoB S. globisporus poaHaTU3uPOBaHbI C TI0-
Motbio TporpaMMbl BLAST u oOHapyXkeHO cXoll-
CTBO MHOT'MX MX XapakTepuCTHK. bbuio onpeneneHo
TaK)Ke HaIW4YMe MHOXKECTBA Pa3InYMii B MOCIIEI0Ba-
TEJBHOCTAX STUX TEeHOMOB. BbIsI0 0OHapyKeHO, 4TO
HYKJICOTH/HBIE TIOCIIE0BATEIbHOCTH (KaK BCEro Te-
HOMa, TaK M €T0 OTAEIBHBIX (parMEeHTOB) IITAMMa
S. globisporus NRRL B-2293 nanbosee ommvaroTcs
OT MOCJIEA0BATENbHOCTEN XPOMOCOM IPYruX 4 mram-
MoB. Crieruduyeckas OpraHu3alys ero crt-kiacrepa
MOXET CIYXKUTh XOPOILIUM MPUMEPOM TaKOTO pas3-
nuursi. Mbl ipenonaraeM, 4To HeoO0X0IMMO Tepe-
CMOTpeTh NpuHaIe)kHOCTh mTamma NRRL B-2293
K BUny S. globisporus. 3akmouenue. [1pu nmposene-
HUH KJIaccu(UKAUU OyIeT MOJIe3HO (B JOMOTHEHHE
K TPaJAMLHOHHO UCIIOJIb3yEMbIM XapaKTePUCTHKAM Ie-
HOMOB) aHAJIM3UPOBATh Kak (aKyIbTaTUBHBIC TEHBI,
TaK M KJIaCTePbl TEHOB — WX MPUCYTCTBHE B TEHOMAX
CTPENITOMUIIETOB, YPOBEHb CXOJICTBA HYKJICOTHIHBIX
[IOCJIEZI0BATENILHOCTEH T€HOB U OpraHU3alUIo Kilac-
TEPOB I'€HOB.

Kmouesvie cnosa: Streptomyces globisporus, crt-
KJIacTep, Mojo0ue HyKJICOTHIHBIX MOCIIeI0BaTellb-
Hoctell renoMHbIX JTHK.
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