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Abstract

Canker is one of the most damaging diseases of stone fruit trees which incites depressed brown to black
lesions, often accompanied by exudation of gum, on twigs, branches and trunk of affected trees. The disease
has been reported from different areas of Iran and shown to becaused by Pseudomonas syringae pv.

Syringae a few case by Xanthomonas arboricola pv. pruni. To assess the distribution of the causal
organisms samples were taken from fruit orchards in these regions. The stem tissues with canker symptoms
were surface-disinfected in sodium hypochlorite, washed with sterile distilled water minced in drops of
SDW. The suspension was plated on sucrose nutrient agar. The predominant colonies appearing on SNA
were grayish-white, round and pasty. Representative isolates were tested for pathogenicity on peach
seedling. Genomic DNA was extracted and a fragment of the 26S rRNA of the representative isolates was
amplified by PCR and sequenced. The nucleotide sequence of 26S rRNA gene of the representative isolates
showed high homology with sequences of Cryptococcus species. Comparison of their sequences with those
deposited in GenBank. Also 27 isolates along with reference strains of Cryptococcus adeliensis and C.
magnus were genetically characterized by using ERIC, REP, and BOXAIR primers in PCR. Cluster analysis
was performed using NTSYS program. The isolates were separated into 11 genotypic groups by the
concatenated data of rep-PCR at 33 9% similarity level. The results demonstrated the existence of a
considerable genetic diversity among isolates causing canker of stone fruit trees in the central provinces of
Iran.
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Table 1. sequences of primers used for assessment of genetic diversity of Cryptococcus isolates recovered from

cankers on stone fruit trees, in rep-PCR.

S o S5
Primers Reference Sequence
ERICIR Versalovic et al. 1991 5" ATGTAAGCTCCTGGGGATTCAC3’

ERIC2 Versalovic et al. 1991
REPI1-1 Versalovic et al. 1991
REP2-1 Versalovic et al. 1991
BoxAIR Louws et al. 1999

5" AAGTAAACTGGGGTGAGCG 3’
5" THICGICICATCIGGC3'
5" ICGICTTATCIGGCCTAC3’
5' CTACGGCAAGGCGACGCTGACG3'

Fig.1. Canker symptoms observed 9 days after inoculation of a suspension of isolate A1 on peach shoot.
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Fig. 2. Electrophoretic pattern of cell proteins of the representative isolates recovered from cankers on shoots of
fruit trees in some central provinces of Iran. On 10% polyacryl amide gel. C.ad, Cryptococcus adeliensis; C.mag,
Cryptococcus magnus reference isolates.characteristics of isolates are shown in table 1.
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Fig. 3. phylogenetic tree depicting the relationship of Cryptococcus isolates A1 and P2 recovered from canker
affected fruit trees in the central provinces of Iran. The dendrogram was constructed by the neighborur joining
algorithm. Nambers at the branch points reflect the robustness of branching (in percentage) obtained by 1000

resamplings (bootstrap). A similar tree was obtained when drawn by the maximum likelihood algorithm. The
bar indicates number of nucleotide changes per sits. Candida albicans was used as on outgroup.

Sladss iS5 5l ool s w0 35 (gl JUT s Co prmanlir LAS 5 AT A3 AL slaalis

53 Laagls (A JS2) BOXAIR SGBTLPCR 53 € xr e ahe LP14 wlis 505 8 G s adeliensis

A22 Q‘J}J;Mo‘jﬁ NQMM)JYI' Mmcb.w AJL_,.:.S Cjb)bu;)‘ﬁéﬁb o‘jﬁjbmﬂgﬂus

P14 ol 5058 S s C. adeliensis por o 4l | L (ghu 03,5 3 ke Oyso 4 bl ST VL

sl 6,5 05,5 5> C. magnus = il L (Y USE)

3%



e S oo (5 s gl (K35 ¢ 55 2L i0be) 5 gm0

ittt izt
ErTEs

st
B s .

T It

L Olpl 655 10 Sablal (5 p 31 sdel Coms 4y l3aiud 0 400 OS5 SIS ol slaaslta 055 DNA K5 <SSl 518 Ko

o f P

i ;i . { i o
M Al A3 Cad A7 A8 AI9 A20 A22 A23 A20 P2 P4 P9 PO P12 Pl4 C.maj P19 P24 P27 CH1 CH4 CH5 CH7CHI11 CHIS AP2 AP3 AP7 M

Cryptococcus oD C.ma , Cryptococcus adeliensis ==l C.ad .4s,s V/0 3,81 J5 ,5s REP-PCR X3)

ol ekl ¥ o led J gt 5 gl Slaseie . ASL » magnus

Fig. 4. Banding patterns obtained from amplified DNA fragments by REP-PCR for the yeast species causing
stone fruit canker in some central provinces of Iran, in a 1.5% agarose gel. C.ad is type strain of Cryptococcus
adeliensis and C.ma is type strain of Cryptococcus magnus. Characteristics of isolates are shown in Table 2.
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Fig. 5. Dendrogram of genetic relatedness of the REP-PCR fingerprint patterns of the yeast species causing
stone fruit canker in some central provinces of Iran and type strains of Cryptococcus adeliensis and C. magnus.
Cluster analysis was performed by the Jaccard similarity coefficient and the UPGMA algorithm.
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Fig. 6. Banding patterns obtained from amplification DNA fragments by ERIC-PCR for the yeast species
causing stone fruit canker in some central provinces of Iran, in 1.5% agarose gel. C.ad is type strain of
Cryptococcus adeliensis and C.ma is type strain of Cryptococcus magnus. Characteristics of isolates are shown in
Table 2.
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Fig. 7. Dendrogram of genetic relatedness of the ERIC-PCR fingerprint patterns of the yeast species causing
stone fruit canker in some central provinces of Iran and type strains of Cryptococcus adeliensis and
Cryptococcus magnus. Cluster analysis was performed by the Jaccard similarity coefficient and the UPGMA
algorithm.
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Fig. 8. Banding patterns of amplified DNA fragments of yeast isolate by BOX-PCR for the yeast species causing
stone fruit canker in some central provinces of Iran, in a 1.5% agarose gel. C.ad is type strain of Cryptococcus
adeliensis and C.ma is type strain of Cryptococcus magnus. Characteristics of isolates are shown in Table 2.
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Table 2. List of yeast isolates recovered from stone fruit trees in some central provinces of Iran.
wlir ol Bl rr ond g Ol s
Isolate name Location Host
P28, P29 (Isfahan-Mobarakeh) ;L. —Olgiwsl  (sour cherry) U
P25, P30 (Isfahan-Mobarakeh) 45 ,ls —lgis! (Prune) 4 Ji
P26, P27 (Isfahan-Mobarakeh) 45 ;Ls —Olgiw! (Plum)
P22, P23,P24

Al, A5, A9, All, Al3, Al6
Al0, Al4, A15, A23, A25
Al7, Al8, A24, A27

A2, A3, A4, A19, A20, A26

A6, A7, A8
A12, A21, A22, A28, A29, A30

AP1,AP7,AP12,AP14

AP2,AP3, APS,AP9,AP11,AP4, APS, AP6, ,AP10,AP13
CH1, CH2, CH3, CHS, CHS

CH6, CH9, CH10, CH11

CH4, CH7, CH12, CH13, CH14, CH15

P1, P3, P4, P5, P18

P6, P7,P9,P16

P2, P8,P10, P11, P12

P19, P20, P21
P13, P14, P15, P17
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(Isfahan-Falavarjan) ol> sM-0lgaws! (Peach) J»
Obbom ol 5 Js Sl
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(Isfahan-Falavarjan) ol-, Mé-0lkiwl  (Nectarine) JJls
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Fig. 9. Dendrogram of genetic relatedness of yeast isolates causing canker in stone fruit trees in some central
provinces of Iran, based on their BOX-PCR fingerprint patterns and the type strains of Cryptococcus adeliensis
and Cryptococcus magnus. Cluster analysis was performed by the Jaccard similarity coefficient and the UPGMA

algorithm
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Fig. 10. Dendrogram of genetic relatedness of the yeast species as the causing stone fruit canker in some central
provinces of Iran and type strains of Cryptococcus adeliensis and Cryptococcus magnus based on the combined
data set of BOX, ERIC and REP-PCR using UPGMA analysis and Jaccard’s coefficient.
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