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Fig.1. Geographical location map of samples from
West Azerbaijan province

My 2bly 9 gbowsign Ologas b3
Balas 1 3T

(William & Helene Feil, wLai (,15655 (ia oslizul
2004)
Sy byle 1y S Yo 51 PCR el (sl
V Master mix s S 10 Jals ey (glo s
(5- fD2 Jols 16S IRNA 05 ST a 51 2y S
(5~ rP1 5 AGAGTTTGATCATGGCTCAG-3)
L s  ACGGTTACCTTGTTACGACTT-3)
sl ST
3 TGGCCGAGAACCAGTTCCGCGT-3)

LAPS27 (5-CGGCTTCGTCCAGCTTGTTCAG-
uTj'.':JngtA \Y’)o.\.:c C‘jx’;w‘ DNA J;.;J}Jgf\‘ 4(3')
o[i:.w.} DL PCR U‘I«S‘) LA a)L&L»‘ oj':a'}ib Jk.s.a

LAPS(5-  Julz  rpoB &}

il L (BIO-RAD thermal cycler ) ISl e 5
5 Earh aR3 am Ddady o sk 4255 90 53 ad ) (5l
bz s il S puly ol 4 o YO Oy oy aslsl )
sl 5o Jf)'l.'oT Jlasl caslh ¥O Sdeas o gonds 455 4F
1 )3 VY 53 5SS 5 4B S0 Se 0 a4 )3 DA
o3 W s gl 5SS 5 dids 6K e 4 sl
OS5 Jsame b planil 4dds Lo Dke 4y e sreds
Ui 1Y 53,87 I3 65 2 s, b 5 PCR
Sequencer Kitlw s odi 25 5 g s A
CS i dbwly)  edsw ,siS Microsynth o5 s
Bio L3l e,s L (BLos g dls 5 48 el (0554 5
b y3 39250 sl JI5 b s 2l 5 7.0.5.3 asens Edit
A5 8 aslie BLAST (g gmnar Il Sl oslizal b 0
P53 eslial b g glaesls (Saihs 6T

A (-l?al Neighbor Joining %5, 4« MEGAG

e cudguil S L (Fobuo S (gusy
olh 3T Lyl sl 98 ol

Chaetomium globosum sz b )l casdllas pl s

4, OK310893 ,Cytospora chrysosperma OK310892

o8y la3T = )6 05 SUS” 51 487 s eslizal Fusarium sp.

w5 5558 SapalS Olided dewss oSS p

Sl Gl il (2 B Conlst ) p gl LAl

Archive of SID.ir



Archive of SID.ir

w959 gl (S5 S (alwlis g (sl 1ol en 9 ol yem (5589 "1

S5 g 4 51 Ol (e o O O g0 3T ol

St Srnd e SR 5 SBis, e sl ST
03 ki sdalie (o) o (Shgd e 503 S5 sl
baller by (e e 3T Wy GUls )
AT M5 Gl eld e Gl ST slin o i
S Slmed 5T 5 50 (s Lo Lls 1) 5LV
23 w1 5 plardsm Sl pas mls il | sl

R | o.A.AT \ d}..b—

33 @b Glhalr (ol G 05T )2

g Sl VY Sl 055 slaamalS g5 1 ST
lrolen pde p s &7 Ll 0L 1) (65555 WD
¢y gl o ey S gl gy 03 0 T
Ss n My QU5 S i 8 Gl S ol
Cool gl =y UV e 5 ps cazals ) KB Leoes

Vbaxbbbw)}ladu.e\}:ﬂ

S bl oL L bl glad gy Sls sua =) gt

Tablel. Biochemical characteristics of the endophytic bacterial isolates

Biochemical tests (Numt?e?sg‘“i/:olates) (Num,t\)l:rg ;E Ii\;(élates) Not tested
General Test

Gram reaction 38 29 0
Catalase 55 12 0
Oxidase 50 17 0
Casein 31 36 0
Citrate 15 52 0
Esculin 44 23 0
Arginine dihydrolase 7 22 38
Levan 3 26 38
Potato rot 0 29 38
Fluorescent on KB 5 24 38
HR 0 29 38
Gelatinase 43 24 0
Protease 17 50 0
Amylase 32 35 0
Lecitinase 3 64 0
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ol St U G ol 3 ok g lolis slaslis

bl b 5L Sl (JeTs0 2Ll
(b Sl gbale sledisn Slesar w)p b
3 s OBl JsSge plulis S alie o33l
el 5 s OS50 5 Gl sheesls b s
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old glilis slaglio 1PV o 5l 0l s s 8
gl > Jsli Proteobacteria 4l 4 by

Bosea 4 Agrobacterium (Alphaproteobacteria)

3 Pseudomonas (Gammaproteobacteria)
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Table 2. Taxonomical assignment of the endophytic bacterial strains

Isolates Geographic origin Variety AC(’:\(Iecs)smn Closest phylogenetic relative Idf(;:)'ty
. . Seedless ot
Gl6 Dizaj—West Azerbaijan . 0OK?284462 (MK318791) Priestia sp. 100%
Keshmeshi
G116 Dizaj-West Azerbaijan ~ Red Keshmeshi ~ OK284463 (MG709195) Bacillus sp. 97%

Bilukeh—West

GI26 e Black grape 0K284464 Agrobacterium tumefaciens (KP744141) 100%
Azerbaijan

GI36 Khoy-West Azerbaijan Asgari 0K284465 Stenotrophomonas sp. (MK737140) 99%

Gl43 Oshnavieh—\West Seedless 985051 Pseudomonas kilonensis (MK263024) 100%
Azerbaijan Keshmeshi

Gl44 Oshnavieh—West Seedless OK284466  Agrobacterium tumefaciens (KM884891)  99.93%
Azerbaijan Keshmeshi

Oshnavieh—West Seedless . 0

Gl45 Azerbaijan Keshmeshi 0OK284467 Bacillus sp. (JX010983) 98%

GI53 Zeynalu-West Asgari 0OK285252 Pseudomonas sp. (KU726259) 99%
Azerbaijan

GI57  Bezileh-West Azerbaijan Black grape 0OK323286 Pseudomonas fluorescens (KU963688) 100%

G160 Oshnavieh-West Asgari 0K284468 Bosea lathyri (KM114908) 100%
Azerbaijan

Gl62 Emamzadeh-West Seedless 51084469 Frigoribacterium faeni (MK883079) 100%
Azerbaijan Keshmeshi
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100 Bacillus thuringiensis MGT09193
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_
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b Wlods OBl NCBI 4w lés ) shis 4 baald> 44 5 out-group Ol s 4 Spiroplasma citri NRO36849 4 /i o5 5

el o a3 (5 ST Sl ks 0 /00 5l oS St LS

Fig.2. Phylogenetic relationship of grapevine endophytic bacterial isolates based on the sequence of the 16S
rRNA gene. Bootstrap values related to Neighbor—joining analysis are given at branch nodes and are based on
1000 replicates. The isolates which have the Gl code belong to this study, Spiroplasma citri NR036849 is an
out—group isolate and others have chosen from NCBI for comparison. The scale bar reflects the number of 0.05

nucleotide changes at each site.

71|GI5T OK323286
Ecmjseudnmamsﬂunrescem KUS63688

Fseudomonas gessardii ATT86280

Pseudomonas reactans JXA91485

Straptomyces griseus NE042791

—
0.05

ISV al el g palie L TPOB (5 51 idw 5 elel , GIS7 OK323286 &l Sisijské L, —v i
il 033 Guizs Cpl a4 bge Gl S (ghyls wldar .l ol o313 L5 WasLa (g5, Neighbor—joining JUT « Ly
Gli b Wledd Ozl auslas sbis 4 NCBI i laalu= 42 5 out—group ol se 4 Streptomyces griseus NR042791

el o a3 (5 1S Sl ks 4/ 0 Sl oS St

Fig.3. Phylogenetic relationship of G157 OK323286 isolate based on the sequence of the rpoB gene. Bootstrap
values related to Neighbor—joining analysis are given at branch nodes and are based on 1000 replicates. The
isolate which have the GI code belong to this study, Streptomyces griseus NR042791 is an out—group isolate and
others have chosen from NCBI for comparison. The scale bar reflects the number of 0.05 nucleotide changes at

each site.
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Table 3. In vitro antifungal activities of endophytic bacterial isolates against three fungi.

Isolates Chr;&%ﬁ%: Fusarium sp.  Chaetomium globosum
GI6 (Priestia sp. OK284462) Tt +++ ++
Gl12 ++ + —
G116 (Bacillus sp. OK284463) +++ +++ -
GlI25 ++ _ ++
G136 (Stenotrophomonas sp. OK284465) +++ ++ ++
GI38 ++ ++ _
G143 (Pseudomonas kilonensis OK285251) +++ +++ ++
G145 (Bacillus sp. OK284467) +++ +++ 4+
G153 (Pseudomonas sp. OK285252) ++ ++ +
GlI54 ++ _ +
GI57 (Pseudomonas fluorescens OK323286) +++ ++ ++
G160 (Bosea lathyri OK284468) ++ ++ —
G162 (Frigoribacterium faeni OK284469) ++ ++ _
Gl64 ++ ++ _
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Abstract

Grapevine is one of the most important agricultural products in Iran. West Azerbaijan province is considered as
one of the biggest production centers of grape in Iran, due to its suitable climatic conditions. The aim of this
study was to identify grape endophytic bacteria in West Azarbaijan. In this study, 67 endophytic bacteria were
isolated from the stems and roots of grapevines. Then, biochemical properties such as hypersensitive reaction,
fluorescent and potato soft rot test and the ability to produce proteases; amylase and gelatinase enzymes were
tested. Eleven bacterial isolates were selected for molecular identification and it was found that the Bacillus and
Pseudomonas are the most abundant genera. According our knowledge, three species of Stenotrophomonas sp.,
Bosea lathyri and Frigoribacterium faeni are reported for the first time in Iran as grapevine endophytic bacteria.
Also, the antifungal effect of endophytic bacteria on three fungal species: Chaetomium globosum, Cytospora
chrysosperma and Fusarium sp. was done by dual culture method and three isolates of GI6 (Priestia sp.), G143
(Pseudomonas kilonensis) and G145 (Bacillus sp.) showed the most growth inhibitory properties against fungi.
Due to the importance of endophytic bacteria, their isolation and identification from different parts of the country
seems necessary, as the result, these bacteria can be used in biological control of plant diseases and can be
replaced by chemical control.

Keywords: Endophyte, bacteria, grape, biochemical properties, antifungal effect, biological control
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