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Identification of bacterial agents involved in tumor formation on plum, sweet cherry and apple trees
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Abstract

During 2018 and 2019, a survey was carried out on detection of bacterial crown gall disease on plum, sweet cherry and apple trees in
Urmia, Khoy, Salmas and Naghadeh in West Azarbaijan province. In total, 32 isolates causing gall on the crown of tomato seedlings were
selected to identify further characteristics. Pathogenic strains were gram-negative, motile, and aerobic. In some of the phenotypic
characteristics, differences were observed compared to the previous reports. These results indicate the existence of heterogeneity among
Iranian strains. Molecular identification of strains was based on virD2, ipt, and virC genes using four specific primer pairs. The results of this
research showed that the tested stone and pome fruit trees were infected with Agrobacterium tumefaciens No interference was observed in
the function of the mentioned primers in the multiplex polymerase chain reaction. Thus, this accurate identification method is recommended
by saving time and consumption of molecular materials.
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Fig 1. Gall symptom caused by Agrobacterium tumefaciens on apple (A), sweet cherry (B) and plum (C) trees.
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Table 1. Specific primers used in this study

Primer name Primer sequence (5'-3') Reference
VirD2A ATGCCCGATCGAGCTCAAGT Haas et al., 1995
VirD2E CCTGACCCAAACATCTCGGCTGCCCA Haas et al., 1995
VirD2C TCGTCTGGCTGACTTTCGTCATAA Haas et al., 1995
CYT GAT CG(G/C) GTC CAATG(CIT) TGT Haas et al., 1995
CcYT’ GAT ATC CAT CGA TC(T/C) CTT Haas et al., 1995
VCF ATCATTTGTAGCGACT Sawada et al., 1995
VCR AGCTCAAACCTGCTTC Sawada et al., 1995

Jg ales stbwj)bw © g0 QL1>)>)‘ ol ].,\> Lgbhdj:sb 6)‘},36\.3}4.‘: QLA)JJzAcQL:J:A—Y d}.&?

Table 2. Host, location and time of sampling of bacteria isolated from stone fruit and apple trees with the symptom of tumor.

Location of No. of plant No. of isolated Isolate No. of pathogenic .
; Host . . Year of sampling
sampling samples bacteria code bacteria
Urmia Apple 20 13 U1-U13 4 2018
Urmia Sweet cherry 27 22 U14-U35 5 2018
Urmia Plum 16 13 U36-U48 4 2019
Naghadeh Apple 28 23 N1-N23 5 2018
Naghadeh Plum 9 7 N24-N30 2 2018
Naghadeh Sweet cherry 24 21 N31-N51 3 2018
Sardasht Apple 10 10 S1-S10 2 2019
Sardasht Plum 33 26 S11-S35 1 2019
Khoy Sweet cherry 17 13 K1-K13 3 2018
Khoy Apple 10 8 K14-K21 0 2018
Khoy Plum 14 11 K22-K32 3 2018

S a5 I LS55 oo (A) (K par S azalS w34k (55, JS LS5 Agrobacterium tumefaciens AT-N2Le s g5sobe L 05051 =Y JS03
Al e dald o s axdad (g1 SEE 2 53 dD) s 5 (C) als Sladad (g, S LSS (B) dals
Fig 2. Pathogenicity test of Agrobacterium tumefaciens AT-N21. Gall formation on crown of tomato seedling (A), no gall on negative control (B),
callus formation on slices of turnip (C) and carrot (D), in
each Petri dish, the left slice is negative control.
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col sdd Al S5LT cds ol Sl el Lok
o ("35 sslatal candlas ol (glaasl (Ganjeh et al., 2020)
Shsoben Slasm sy Cer L 5L cis
e Dl s &S shiles il 4G A tumefaciens
Lo, Cg (Haasetal, 1995) O, Kan 5 s 55 ool 5
S5kl i s ol )AL tumefaciens (sl35 ke (laag s
WIrD2 o5 355 e pmli ol axlllas ) diles S eslinal
I sl b 2565t 3 (sl po3T 3l ocel sy ol
S50 A sl 5 K S slanalS Wik o)

Geb ¢y, AT-K28 QF.JJSJ.&‘U\)VAL})@ﬂQl&L}

Slsai s o g0 Ol 5 3l el S (g 5L_uld AL tumefaciens
03 Lsgs eals LGS &L:.lé oSl (Pulawska et al., 2016)
0 ols STy ey o3 Ve candllas ool 3 S >
s Ll KK Gy Lo ;3 YO 5 (gl [2ST5 Ao s
g s Olin 3 35 053 5 SBLd 55 Jte a0 g5
o o Ly 5l AoV aS(g b oy e
Dol 53 Ao ;30 53y Jue Osa3l 55 Ao 3 Yo (3508
Lsls Ol e LiSTy 3blivs

Ao 340 Jaw s 58N WS (G ol il el
Gz as 530 badg gw Lo yn Vo Lo Lol Al 8 pne bagg g
355 gt 53 A3 B e a4 536 Lo 13N 5 gt g LS
Slad s 53 1S e Olgeas Dl 5 S5dly Bae 4t
Kuzmanovic et al.,, ) 0,Ken 5 Gy sbeslS axdlas 540
@ 5306 axdllae pl slag g dan &S b 5 54 50 (2018
Ly VT b 5 S sl s o S mle cpl B e
iae Gl;.a wlis &8 Lad O rme andlas ol lad g
(Klement et al., 1990; Schaad et al., 2001) b St
5 et ol Coslin mls (IS ke o
S s 0350 Kenl Kl A tumefaciens o loard 5o
S5kl Sl e Lelye 5l Ll e 5 00y &S
Ll ok 3 Ol slaady, 51 asd e e b Lo s
.(Vladimirov et al., 2015)

i Sl Sl eslial b b JyS0se lubis
A el 3lia L (sle s JSTs s ol sl S5kl
g MirD2ANIID2E' 4 VirD2A/NViIrD2C’ ij'L'oTc,_é.q-j;
Bslew b sbase 31 Bl sbas SS&
lag St S ke Ldd eolid pp SUs S
awls L (slaes s) Allorhizobium vitis 5 A. tumefaciens
Al. 5 Agrobacterium rhizogenes slas SU 51 (VL L5
ST i Sl (ol Sl wls L (slae ) vis
&SL sl A tumefaciens (¢ SU SS& Cg 5 CYT/CYT

A3 o3l VCFIVCR S5l i ) Al vitis
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A VIrC sipt lads LT 4 a5 LA o3 5 o g Al vitis
AL Vitis slaa S 355 el callas ol Slaas s aan
Slallas b oS A 5,5 J8 Wge slads s o 53 A rhizogenes
il Glgtaa A tumefaciens glubis 5y Olidss L
ol »> (Sawada et al., 1995; Szegedi and Bottka, 2002)
Ca> 5 VCFIVCR L CYT/CYT Skl s canllas
& yots VIID2ANID2E’ L VirD2A/VIrD2C" sla 3 5L
e b ol o ik ealial STy bl G sl
5 A sdalie 4 L b S5LT 5 See 3 A5l &S
Loas oS o 4 ST i b e slanl
e S 4 iy onl el Gty 4t 4
By hro s (J585m e S pan 5 0L 3

5 sy 0l Sl edel Csw = ol
Lol 4z by e DNA Slalad 255 e (S5 5 500
Mo Jole e b slo oy STy ,sipt 5 virC wirbD2
35 o 3 TGOS Ol s glaas 5 aasls g5, JS
o3l ez i3 A tumefaciens g SU ¢ o Olw 3T Ol
52 Klg o ol Jole B> cotlis Sl g a5 L
Sd o sl Sl S5 ol G e sla Sl &l
Agrobacterium s slaai 58 355 Ol (g5, ola tass
2 5msn AL (GLo)adsS (o 5 osn Ol JS Ao
ol 2lslen b s e (S35 b (Shis praees LS
238 <=l>.=3\ Soles Jelse
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Ve Whal ¥ oylad A0 a1 alE slacslew 5 ST

s Slalad (555 (s 5 S0 sl I (S bar S ealS
LB AT-U7 4 5 &k}l‘s\swwﬂg&b@jﬂj
Oladad g5, Lol cuils | (Spar S olS 5, abobes
3 AT-UL0 & 33 3l LSCES oS 3l i 5 me s
S 8S J s s Sl u,J)Jls(..a'r.l.l:LSJJ}:;AT-NSO
W5 sl s Slabsd gy 5 I8 (Spaxr S G5k
LirD2 05 iS5 b et g ol o 0350 3 solens 5 55
2 g5 pl A b olasl S5l cuix s 5l ealizu
Shedd s Gl al glad s 55« Some LS 55 ook
S Sl ok edalin 5 s 85 o sl Ol s
Bsoben Sl sm Slpe aals 53 55 4 1, 0T Ol
Osls s 5l 58 i (Mafakheri et al., 2019) sl s
Agrobacterium  glaa s sl3golen 2UlS (63554 55
ol odd 5058 5 edalie Jilaole 5l S s
.(Pulawska et al., 2016 )
53 Dbl A8 S das e Ol Olide sla S8
o SLs ST it glaai S 51 slas sarms JE S 055
Jole 65U L 5 A tumefaciens 5 Al vitis |3 51 J3JE
Lol g L\f" (A, rhizogenes) aio, (sAS
S8 g andllas ol 5> (Putawska et al., 2016)
;I Agrobacterium slasi S L. ;I A. tumefaciens (laas s
A3 eslital (Haas etal., 1995) CYT/CYT' sl S5l i
(ol 0l bt 05 g elal oS ST i ol
Al 5l slaas s 5 A tumefaciens slaa S S8 4 556
5 A rhizogenes b S 51 NL o Sl awls Lo vitis
adlae sl 3.l oyl S e anels LAL Vit 51 _slacs g
(Sawada et al., 1995) VCFIVCR S5l cux | cpioean

51 A tumefaciens &S S5 slieas WirC 05,55 g
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