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Research on Agrobacteria began more than 100 years ago with the search for the causative agent pathogenic bacterium that
causes crown gall disease, a plant tumor affecting a wide range of plant species. Agrobacterium tumefaciens causes crown gall dis-
ease in various plant species by injecting its T-DNA into the genome. Thus, Agrobacterium has been widely studied as a pathogen
and an important biotechnological tool. These changes not only lead to abnormally proliferating host cells with heterotrophic and
transport-dependent metabolism but also cause differentiation and serve as mechanisms for balancing protection against pathogens
and adaptation to abiotic stress conditions, thereby ensuring the coexistence of crown bile and the host plant. Crown gall one of the
most serious and common bacterial diseases of vines (Vitis vinifera L.) worldwide, is mainly caused by oncogenic strains of Agro-
bacterium vitis. Coronation bile is a very destructive plant disease that reduces the viability and yield of infected plants by up to
40%. Typical symptoms of a grapevine gallbladder are tumors and tissue overgrowth in the lower part of the trunk. Agrobacterium
radiobacter strain Agro fruit was isolated from an infected fruit from the Dekhkan farm “Vatan”, Yangibog site, Tursunzade, Tajiki-
stan. The 5.7-Mbp draft genome sequence, of unique sequence data, was distributed into 35 contigs with an N50 value of 267,803 bp,
GC content of 59.44 %, and genome completeness was estimated as 100 %.

Key words: Agrobacterium radiobacter, Tajikistan, Grape Plant, genome sequences, 16S rRNA gene, Illumina NovaSeq 6000 S2,
pathogen.

Hccnedosanusa acpodbaxmepuil nauanucey donee 100 nem nazao ¢ noucka 6030youmens namo2eHHol baxkmepuu, evizvigaiouel 60-
JIe3Hb KOPOHYAMO20 2aJUld, ONYXO0/lb PACMENUL], NOPANCAOWYI0 wupokull cnekmp euooe pacmenuti. Agrobacterium tumefaciens ewi-
3v168aem 601e3Hb KOPOHUAMO20 2aUIA Y PA3UYHBIX 61006 pacmenull nymem unvekyuu ceoei T-JJHK 6 eenom. Taxum obpazom, Ag-
robacterium wupoxo uzyuanace kax namozen u 6adcHwill GUOMEXHONOSUMECKUT UHCIMPYMEHM. Dmu u3MeHeHUs He MOJbKO NPUGOOSN
K QHOMAIbHOUL npozzugbepauuu K1emoK-xo3ssee ¢ eemepompoqbﬁbw U mpancnopmuo-3aeucumobim Mema60ﬂu3MOM, HO U 8bl3blearom
Ou(de)epeHuupoeky u caysrcam mexanusmamu bananca 3awiumsl om namoceHos u a()anmauuu K abuomuyeckum cmpeccoebiM ) Cilo-
BUAM, obecnevusas mem camolm cocywjecmeosarue KOpOHa/leOIZ Hcendu U pacmeHus-xo3sAauna. KOpOH‘{amblﬁ caii, 00HO U3 CAMBIX
CEPbE3HbIX U PACAPOCMPAneHnbIX bakmepuanbbix 3aboneéanuil eunozpada (Vitis vinifera L.) 6o ecem mupe, 6 ocnosnom evizvieaem-
cs onxozennvimu wmammamu Agrobacterium vitis. Koponuamuiii eann — ouenv paspyuwumensroe 3a60j1esanue pacmenuil, CHUNCA-
nuwee JICUBHECNnOCOOHOCHIb uypo.wcaﬂnocmb 3apasiCeHHblx pacmeHuzZ 00 40 %. Tunuunvimu cumnmomamu KOpOHYAamocz2o eajia 6UHO-
2PAoHOI 11036l AGNAIOMCA ONYXOIU U paspacmanue mranel 6 Hudicnei wacmu cmeona. IlImamm Agrobacterium radiobacter Agro
Fruit 6b11 gbi0enen uz unguyuposannvix niodos dexkancko2o xossicmea «Bamany, yuacmox Aneuboe, Typcynsade, Tadscuxucman.
LIepHoeaﬂ noCne008amenbHOCMb 2eHOMA pasmepom 5,7 Mbp, cocmosAwas U3 YHUKAalbHslx OAHHBIX O noczzedoeameﬂbﬁocm}zx, ovlaa
pacnpedenena na 35 konmuzog co 3nauenuem N50 267 803 bp, codepocanuem GC 59,44 %, a nornoma eenoma oyeHuganacs Kax
100 %.

Kniouesnie cnosa: Agrobacterium radiobacter, Taodoicukucman, eunozpad, 2enommuvie nociedosamensnocmu, 2ern 16S rRNA, 1l-
lumina NovaSeq 6000 S2, namozen.

Introduction

Agrobacterium radiobacter (Beijerinck and van Delden 1902) Conn 1942 (formerly Agrobacterium tumefa-
ciens) [1 p. 574-584] was first isolated from grapevine galls in 1897 as the causative agent of crown galls disease
[2 p. 340]. Agrobacterium is known among microbiologists, geneticists, and biotechnologists as a robust and ver-
satile tool used to introduce foreign genes into plants or fungi [3 p. 221-229, 4]. However, most members of this
genus are primarily plant pathogens that induce galls on dicotyledonous plants. Formerly, the Agrobacterium ge-
nus encompassed various species such as A. rubi, A. larrymoorei, A. vitis, and A. tumefaciens. The latter species is
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now recognized as a complex of several species including A. fabrum to which belongs A. fabrum C58, whose
genome was the first sequenced in Agrobacterium [5 p. 208-215, 6 p. 373-378, 7]. Collectively, Agrobacteria
belong to the family Rhizobiaceae of the class alpha-proteobacteria, members of which are often found in soils of
various origins and appear to be among the most common inhabitants of these environments [8 p. 717-721,
9p. 1283-1289, 10 p. 989-1001, 11 p. 460-470, 12 p. 86-90, 13 p. 91-95]. Interestingly, agrobacteria isolated
from soils, including rhizospheric soils, are most often avirulent [8 p. 717721, 14 p. 617-620], i.e., they do not
harbor a Ti plasmid, the key replicon that determines virulence, unless the soil has an history of crown gall disease
[15 p. 1310-1317, 16 p. 3358-3365]. The infection mechanism involves processing and transfer of a specific
DNA fragment (the transferred-DNA, T-DNA) from a bacterial tumor-inducing (Ti) plasmid via a type 1V secre-
tion system (T4SS), after which T-DNA is integrated into the plant host genome [17 p. 265].

The main part

Despite their great importance in agriculture, strains of Agrobacterium from Tajikistan have not been
studied previously. Within the framework of a project aiming at development of phage therapy for treatment
of Agrobacterium-infected grapevine trees in Tajikistan, strain A. radiobacter was isolated from an infected
fruit collected from the Vatan 2008 grape farm in Yangibog, Tajikistan.

The fruit was rinsed three times in sterile dH20 and homogenized. Aliquots were spread onto Roy-Sasser
agar plates and incubated at 300C for three days. Colonies were picked and streaked onto new Roy-Sasser
plates [18 p. 399-412] for purification. A series of experiments were conducted to isolate Rhizobium spp.
(Agrobacterium spp.) from soil and various plant materials (fruits, leaves, tumors) (Fig.1).
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Fig. 1. Scheme of isolation of Agrobacterium.

A total of 43 samples (6 soils, 8 fruits, 6 leaves, and 23 tumors) were used for the experiments. From 104 primary
isolates on the Roy-Sasser medium, 43 presumptive Rhizobium spp. strains were selected for further characterization.
The selected strains were biochemically identified according to the Rhizobium spp. identification scheme. Based on

the obtained results, 19 strains showed biochemical pope(tigs consistent with R. radiobacter (Fig.2).
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Fig. 2. Stages of isolation of pure culture and biochemical properties consistent with R. radiobacter: a) samples from tumor;
b) samples from soil; ¢) samples from leaves and fruits; d) bacterial growth a Roy-Sasser medium; €) pure culture plate on Roy-
Sasser medium; f) Gram staining of bacteria; g) Growth of isolates on MacConkey agar; h) citrate utilization test; i) Hugh Leifson
Medium and Motility Test Medium
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The strain, forming dark red colonies, was identified as A. radiobacter by its API 20NE profile (1-4-6-7-7-4-4).

DNA was extracted from cells cultivated in LB for 24 hours at 30°C with shaking using the GenElute
bacterial genomic DNA kit (Sigma-Aldrich) [19]. Sequencing of the 16S rRNA gene as described yielded a
1275 nucleotides sequence identical with the A. radiobacter/tumefaciens type strain. For genome sequencing
by Eurofins Genomics, a NEBNext Ultra Il DNA preparation kit was used, and Illumina NovaSeq 6000 S2
paired-end genomic sequencing was performed with a read length of 2 x 150 bp resulting in 5,062,990 reads
and a total of 1,518,897,000 sequenced bases. Reads with a maximum of 7 bases with a Phred score below
28 were discarded. Additional quality control was performed using the Trim Reads tool in the CLC Ge-
nomics Workbench v. 20.1. Assembly was performed using the CLC de novo assembly tool, resulting in
5,736,602 bp of unique sequence data distributed into 35 contigs with an N50 value of 267,803 bp, and GC
content of 59.44 % [20 p. 75]. All software was used with default values. Annotation of the draft genome
was done using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) [21 p. 1020-1028, 22 p. 851-
860, 23 p. 6614-6624]. Genome completeness was estimated as 100 % by CheckM v. 1.0.18 [24 p. 1043~
1055].

A phylogenomic analysis revealed clustering within the Agrobacterium, with pairwise average nucleotide
identity (ANTI) values of 97.97 % and 83.8 % dDDH values against the type of strain A. radiobacter NCPPB
3001. Genome-based phylogenetic affiliation of strain A. radiobacter with representative A. radiobacter
NCPPB 3001 strain and Agrobacterium spp., represented as a phylogenetic tree (Fig. 3).
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Fig. 3. The tree was inferred with FastME v. 2.1.6.1 [25 2798 —2800 p] from Genome Blast Distance Phylogeny (GBDP) dis-
tances calculated from genome sequences using the TYGS server (https://tygs.dsmz.de) [26 p. 2182] and rooted with Pararhizobium
herbae DSM 26427 [27 p. 104, 141-148] as an outgroup. The branch lengths are scaled in terms of the GBDP distance formula d5.
The numbers above the branches are GBDP pseudobootstrap support values of >68% from 100 replications. The tree was rooted at
the midpoint [28 p 645- 668].

Conclusion. Based on the results obtained, it can be concluded that the farm Dekhkan farm “Vatan”,
Yangibog site, Tursunzade, Tajikistan contains the pathogen A. radiobacter, which can lead to the develop-
ment of venous bile in the vine. It is worth noting that for three years, the laboratory of the Center for Bio-
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technology of the Tajik National University studies of pathogenic plant bacteria isolated from plant and soil
samples collected from a grape farm in Tajikistan.
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