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Executive Summary:

The aim of the present project is to develop specific and sensitive PCR-based
techniques for routing detection of two plant pathogenic bacteria, Xanthomonas
campestris pv. campestris (Xcc) and Erwinia carotovora subsp. carotovora (Ecc).
During the last two years our main efforts were directed towards the establishment of
a bacterial collection particularlél in Kazakhstan and development of suitable specific
primers for the various PCR procedures in Israel. The third year was devoted for
development the procedure for detecting Ecc in cabbage seeds and determining the
sensitivity of this method. In case of Xcc specific primers were developed for the
PCR procedure which will be used for detecting the bacteria in cabbage seeds. The
developed procedures are being transferred to Kazakhstan. For this purpose Dr.
Nazira Ajtkhozhina is currently working in Israel for characterizing the Kazakh
strains and adopting the PCR procedures for routine use in Kazakhstan.

Some problems have been encountered in the transfer of funds to Kazakhstan,
therefore purchases of chemicals and small equipment will be done in Israel and will
be transferred by Kazakh scientists to Kazakhstan. We hope that the final step in

developing a diagnostic lab in Kazakhstan will be carried out during this year.



Research objectives for the third year
A. Continue isolation and characterization of Xcc and Ecc in Kazakhstan.
B. Developn;ent of a detection procedure based on PCR for Xcc.

C. Detection of Ecc in cabbage seeds by PCR.

Research Accomplishments

A. Continue isolation and characterization of Xcc and Ecc in Kazakhstan

During the last year isolations were carried out from 3 places in Almaty, Djambul and
T-Kurgan. We found that the best part of the plant for isolation of Xcc is the core of
the cabbage head. The infected part was ground by mortar and pistil with low volume
of water and ten-fold serial dilutions were plated on PDA. Yellow colonies with
characteristic growth pattern (mucoid, bright and convex) were transferred to TMB
plates. Colonies that were typical of Xcc were subjected to pathogenicity test on
cabbage seedlings as described in the last report. The severity of the disease was rated
for each cabbage leaf on a scale of 0 to 3. Only those isolates showing medium or
high level of disease severity were taken for further molecular characterization.
Twenty-four strains of Xcc were brought to Israel and were subjected to PCR reaction
with the primers that were developed in the second year. Positive results were
obtained with 11 isolates. Representative results are given in fig 1.

Ecc was isolated from Almaty and Karaganda regions. Isolations were carried out in
late June-early July from cabbage plants (during initial formation of the cabbage
head). All isolations were made from early varieties of cabbage ("Zimovka" and
"Vesnianka"). In the last season low disease severity was observed due to the cold
spring temperature that lasted even in July. In August and September, on late varieties
of cabbage, we could not find plants with obvious symptoms of soft rot. Instead,
many plants were infected with pathogenic fungi. The possibility that clean seeds
were used cah not be ruled out. Isolations of bacteria were made on PDA plates and
strains with characteristic shape and color of Ecc were taken for pathogenicity test on
potato slices. The strains were transferred to Israel for additional testing namely,
growth on CVP and characterization by PCR. None of the strains were positive in

both tests.



B. Development of a detection procedure based on PCR for Xcc

In the second year the RAPD procedure was utilized in order to generate a specific
fragrf.lent for Xcc. A fragment of 0.46 kb was cloned and sequenced. Two specific
primers were generated in order to perform a specific PCR reaction. The primers were
examined with DNA isolated from different strains of Xcc and with different strains
of X. campestris. Positive results were obtained only with Xcc and not with other
strains of Xc or non pathogenic isolates (figure 1). In further studies the PCR

procedure will be examined for detection of Xcc in cabbage seeds.

C. Detection of Ecc in cabbage seeds by PCR

Results presented in the previous report indicated that the PCR procedure based on
pel primers could identify strains of Ecc isolated in Israel and Kazakhstan. In the -third
year we examined the use of the PCR procedure for detecting Ecc in cabbage seeds.
Cabbage seeds without chemical treatment were infected with Ecc by suspending
them in PBS buffer + Tween20 (0.05 ml per 100 ml) containing different
concentration of Ecc, under vacuum for 30 min. The infected seeds were allowed to
dry in a laminar flow hood for 2 hours and stored until used. For detecting Ecc, 1000
seeds (about 2.1g) were suspended in PBS buffer+Tween in a ratio of 1:4. The
suspension was shaken for 15 min and then 1 ml was centrifuged and the pellet
resuspended in 100 ul of water. Ten-fold serial dilutions were plated on nutrient agar
(NA) plates and crystal violet pectate (CVP) plates. Ten ul were taken for direct PCR.
For Bio-PCR total colonies grown on NA or CVP plates were suspended in water and
10 ul were used per reaction.

The following results were obtained: Cabbage seeds were inoculated with different
concentration of Ecc and the detection level of the bacteria was determined
immediately after drying thé seeds and then after 1, 2 and 7 days. Results presented in
table 1 showed that on piates no significant differences were observed between NA
and CVP media. It was possible to observed growth of bacteria after a week even with
low level of inoculation. Positive results were obtained by PCR with all the samples.
Bio-PCR was less sensitive than direct PCR (Table 1). This result can be explained by
the difference between the two methods. While Bio-PCR detects only viable cells,
direct PCR detects also dead bacteria. In order to determine the minimal threshold of
infested seeds that can be detected by PCR, experiments with dilution of seeds were

carried out. Results presented in table 2 demonstrated that by direct PCR it was



possible to detect 1 infested seed in a mixture with 1000 pathogen-free seeds. By
Bio-PCR the threshold was determined as 10 infested seeds.

M1 2 3 4 5 6 7 8 910M

Figurel: PCR reaction carried out with different strains of Xanthomonas campestris.
M- molecular markers; #1-5 different pathovars of X. campestris, 6-Xcc isolated in

Israel; 7-10 Xcc isolated in Kazakhstan.
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Table 1: Detection of Ecc in artificially inoculated cabbage seeds by PCR

procedure
Ecc
concentration Time after inoculation* (days)
(CFU/ml) 0 1 2 7
NA plates
10° 3.4x10°" 5.2x10° 2.0x10° 3.4x10°
107 1.2x10° 8.8x10* 2.4x10° 4x10°
10° 4x10° 1.2x10* 1x10* 6x10°
10° 4x10° 1x10° 5%10° 4x10"
CVP plates
108 2.4x10° 4.8x10° 1.7x10° 1.8x10*
107 1x10° 3.8x10" 2.4x10° 4x10°
10° 4x10% 1.2x10° 1x10°* 6x10*
10° 2.3x10° 1x10° 5x10° 4x10°
Direct PCR
10% + + + +
107 + + + +
10° + + + +
10° + + + +
Bio-PCR
108 + + + +
107 + + + +
10° + + + -
10° + + - -

*Seeds were infiltrated with various concentration of Ecc cells.

“Number of bacterial cells per g of seeds



Table 2: The minimal threshold of infested seeds detected by PCR procedure

Infested NA Ccvp Direct Bio-PCR
seeds* plates plate; PCR

0 7 days 0 7 days 0 7 days 0 | 7 days
100 45x10° | 8.5x10° | 7.3x10° | 4.5x10° + + + +
50 2.6x10° | 8.9x10° | 2.3x10° | 6.5x10° + + + +
10 4.5x10% | 6.9x10° | 4.1x10" | 4.0x10" + + + +
1 2.2x10% | 2.8x10° | 5.7x10° | 1.2x10° + + - -

*Seeds were infiltrated with 10° cells /ml. Infested seeds were diluted with 1000

pathogen-free seeds.

Scientific impact of collaboration

During 1999 communication between the scientists was carried out by frequent e-mail
and telephone calls. In Kazakhstan most of the work was directed towards isolation of
new strains from different regions. Due to the large size of the country it was
important to obtain strains from various distant regions in order to assess the
variability of pathogen populations in Kazakhstan. In Israel efforts were made to
develop the PCR procedures for detecting Xcc and Ecc in cabbage seeds. In the final
year emphasis will be given for transferring these procedure to Kazakhstan for

establishing a diagnostic lab.

Strengthening of Developing Country Institution

Equipment and chemicals were purchased in Israel and sent to Kazakhstan. Classical
methods for isolating and detecting the pathogens (e.g. selective media and
pathogenicity tests) are already used in Kazakhstan according to the procedures used
in Israel. ‘

Future work

As indicated previously we ask for an extension of the project for an additional year
due to late start of the project. In the last year we intend to finish the development of
detection procedure for Xcc in cabbage seeds and transfer the developed procedures
to Kazakhstan The visit of Dr. Nazira Ajtkhozhina during year 2000 will serve this

purpose.



