W AR Jle /) olad / OF wls / alE slags sl

Jole Ralstonia solanacearum s\ «li> S35 g 9 e Ol pat )
TOkes S Ol S el fen) o S S (S35 Soken

s

. . 1
SRS o

QLY ZAVATIN Y SRR ARAN R IR '@)U)

0»\—;’

.

3 edd A ) o S SL S5 5 s ke Jule Ralstonia solanacearum g ;S a4l YE S35 £ 9 s sl S
R. solanacearum as)d>=\Q  Slowd g 5 K55 g8 Slmd g bl 3 .35 15 w5 5,50 Oliws S Olial Cilisee bl
T 53 La ol pled jasili Como s I 1) ¥ jlosm (o5 55 Sloo g gl gy kS 03ls a5 ¥ g Olsm
L L wli addllas 3.0 5 515 ol 3,90 4555 oluaisl 759/760 sla S5T 51 eslizal b 5 5 eals (5l 02 L3Sy Jaw g5 458
= A SIS L Sl L LY g Olse Cou odd 3ls Ladeds gl 4lu> sles Multiplex PCR (Pmx) i, 51 o3l
S8 polarl LLPMX STy 53 )l 0m 4 4 (o g5 Slond guas bl gy kb B B I o gl 55 5 Cdr YVY 5 YAY
o b (5L 09 5 5l plaSoman ol 45 is pad 2SS 5l e VA oo 0510 b il LD 4 5L o YAY o B 051l
b 415 wyp 5,50 BOX 5 ERIC REP olas| gl S561 5l oslizul b s rep-PCR iy, 4 b wld> S5 g5 Abl ol
TEY L5 a3 b gl oS 515 OLE uls 4liS o b olul 2 s UPGMA 2) 4 55T an a5l eslizal b asls oS 5 U
ol 3 Jeol A dalie b gl U e ailie 5 sl Sy (s 03 8 o (aSiie BLS,1 ks SSE Loy S0 4

SEL o addlas 50 Sl 3l el (g5lulds R solanacearum b wld> 53 S35 & sk Lilil o

R. solanacearum 5 gd ( S55 EI5 ) e SLSL S e :cjb.\,}f

QLT..A:JS al.<.:'_.¢l> céj)}us o ISESNs “ ol 45\)] J}\ a.h'_)& .Lj:)\ J..:LV.Z)\S Ajl.w) )‘ d&;u )
BHarighi@uok.ac.ir : S xS0l oy D3 J ghens 32
Ol S o815 (g5 5LaS 0aSisls S 5alS 05 8 SLiils 5 Al wlid )l st gl 55l 5 5w )



... Ralstonia solanacearum glasli> S35 E55 5 s Slosas iR g e gn

Phenotypic and genetic properties of Ralstonia solanacearum strains,
the causal agent of bacterial wilt of potato isolated from Kurdistan
province

S. Pireh' and B. Harighi'”

(Received: 6.2.2016; Accepted: 9.4.2017)

Abstract

Phenotypic properties and genetic diversity of 24 strains of Ralstonia solanacearum causing bacterial wilt of
potato plants isolated from wvarious locations in Kurdistan province was investigated. According to
physiological and biochemical properties, 19 and 5 of isolates were identified as R. solanacearum biovar 2
and 3, respectively. Identification of isolates was further confirmed by PCR using 759/760 primers specific
to R. Solanasearum. Based on multiplex PCR, all strains identified as biovar 2 were belonging to phylotype
II. In multiplex PCR, strains identified as biovar 3 produced R. solanacearum species-specific fragment but
failed to produce expected phylotype-specific amplicon. Genetic diversity of selected strains was
investigated by rep-PCR fingerprinting using REP, ERIC and BOX primers. UPGMA analysis of combined
data obtained from rep-PCR fingerprint pattern using Dice’s coefficient revealed the strains could be
separated into 5 groups at a similarity level of approximately 43%. There was no direct relationship between
geographic locations of strains and grouping. Obtained results demonstrated the existence of a genetic
diversity among R. solanacearum strains causing bacterial wilt disease of potato in Kurdistan province.
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Table 1. List of oligonucleotide primers used in this study, size of PCR products and specificity of primers

Primers Sequence (5’ to 3”) Specificity Amplicon size when
paired with Nmult:22:RR

Nmult21:1F CGTTGATGAGGCGCGCAATTT Phylotype I 144bp

Nmult21:2F AAGTTATGGACGGTGGAAGTC Phylotype 111 372bp

Nmult23:AF ATTACSAGAGCAATCGAAAGATT Phylotype 111 91bp

Nmult22:InF ATTGCCAAGACGAGAGAAGTA Phylotype IV 213bp

Nmult22:RR TCGCTTGACCCTATAACGAGTA All phylotype NA?

759F GTCGCCGTCAACTCACTTTCC R. solanacearum -

760R GTCGCCGTCAGCAATGCGGAATCG R. solanacearum -

*Not applicable
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Table 2. Ralstonia solanacearum strains used in this study

Isolate Geographic origin
Sal0, Sal8, Sa20, Sa23, Sa31, Sa42, Sa45, Sa48 Sarab

Tal2, Tal6, Ta25, Ta38, Ta50 Tahmasbgholi
Kr14, Kr19, Kr28, Kr43, Kr44, Kr46 Krondan

Gh11, Gh33, Gh36, Gh40, Gh47 Ghorveh

S (R. solanacearum ICMP7866)

International collection of microorganisms from plants (ICMP)
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Figure 1. Electrophoresis patterns of PCR product of Ralstonia solanacearum strains using species-specific
primer pairs 759/760, Lane M) 1kbp DNA ladder, S) Ralstonia solanacearum ICMP7866.
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Figure 2. Electrophoresis Patterns of multiplex PCR products of Ralstonia solanacearum biovar 2 strains. Lane
M) 1 kbp DNA ladder, S) Ralstonia solanacearum ICMP7866.
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Figure 3. Electrophoresis patterns of multiplex PCR products of Ralstonia solanacearum biovar 3 strains. Lane
M) 1 Kbp DNA ladder.
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Figure 4. Genomic fingerprinting patterns of Ralstonia
solanacearum genomic strains isolated from infected
tissue using A, ERIC, B, REP and C, BOX primer sets.

Lane M) 1 Kbp DNA ladder.
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Figure 5. Dendrogram of genetic relatedness of the rep-PCR fingerprint patterns generated by 24 strains of
Ralstonia solanacearum isolated from infected tissues. Cluster analysis was performed using Dice’s coefficients.
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