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xyli subsp. xyli chromosomal DNA probe were stronger 
than those given by the cloned probe. Agrobacterium 
tumefaciens which was used as a negative control was 
not recognized by the cloned or the J-‘P-labelled C. 
xyli subsp. xyli chromosomal DNA probe. The
O OJ*P-labelled C. xyli subsp. xyli DNA probe was then 
tested to see how few C. xyli subsp. xyli bacteria it 
could detect. As Figure 4 shows, the probe was able to 
detect 5 x 10 C. xyli subsp. xyli cells. Bacillus 
subtilis which was used as a negative control was not 
recognized by the probe. In addition, another 
experiment was done probing C. xyli subsp. xyli 
chromosomal DNA and B. subtilis DNA with radiolabelled 
C. xyli subsp. xyli chromosomal DNA. Only the C. xyli 
subsp. xyli DNA hybridized with the C. xyli subsp. xyli
chromosomal DNA probe. B. subtilis DNA did not
hybridize with the probe (Figure 2).

Determination of the limits of detection
The limit of detection of C. xyli subsp. xyli DNA 

sequences in infected sugarcane sap was determined with 
the cloned probe K305. Two-fold dilutions of infected 
and uninfected sap from sugarcane cultivar L 62-96 were 
spotted on a nitrocellulose filter, and hybridized with 
the probe. The probe hybridized to an eight fold
dilution of the infected sugarcane sap. The probe did



not hybridize with dilutions of uninfected sugarcane 
sap (Figure 5).
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Figure 4.
Detection of Clavibacter xyli subsp. xyli cells with 
32P-labelled C. xyli subsp. xyli chromosomal DNA. 
Dilutions of C. xyli subsp. xyli cells were made in 
distilled water and 5 ul aliquots were spotted on a 
nitrocellulose filter (A). Dilutions of Bacillus 
subtilis which was as a negative control were also made
and spotted on the nitrocellulose filter (B). The
number of cells spotted were: 1 = 5 jc 10 , 2 = 5 x 10 ,
3 = 5 x 104, 4 = 5 x 103, 5 = 5 x 102, and 6 = 50.
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Figure 5.
Determination of the limits of detection of Clavibacter 
xyli subsp. xyli sequences in dilutions of sugarcane 
sap of infected iA) and healthy (B) cultivars L62-96 
hybridized with ^ P - l a b e l l e d  K3-5 DNA. 1 = undiluted,
2 = diluted 1:2, 3 = diluted 1:4, 4 = diluted 1:8,
5 = diluted 1:16, 6 = diluted 1:32.
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Sampling of sugarcane tissues

In order to determine if bacteria could be 
detected in other tissues of infected plants, assays 
were done using samples from leaves, sheaths, spindles 
and stalks from known infected and healthy sugarcane 
plants were assayed. These tissues were individually 
homogenized and spotted on a nitrocellulose filter.
The filter was then hybridized with the ^P-labelled C. 
xyli subsp. xyli chromosomal DNA probe. The probe 
recognized C. xyli subsp. xyli sequences in the leaves, 
sheaths, spindles and stalks of infected but not 
healthy sugarcane (Figure 6).
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Figure 6.
Sampling tef sugarcane cultivar L62-96 tissues for 
Clavibacter xyli subsp. xyli DNA sequences with a 
32P-labelled C. xyli subsp. xyli chromosomal DNA. 
Leaves (1), sheaths (2), spindles (3), and stalks (4), 
from infected (A) and non-infected (B) sugarcanes were 
individually homogenized and 5 ul aliquots were spotted 
on a nitrocellulose filter.



DISCUSSION

This research demonstrated that dot blot 
hybridization has the potential to be an effective tool 
to detect Clavibacter xyli subsp. xyli/ the ratoon 
stunting disease bacterium, in infected sugarcane.
Five thousand C. xyli subsp. xyli cells were detected, 
which is several orders of magnitude lower than 
previous limits of detection reported for ELISA (26) 
and fluorescent antibody staining (26). This increased 
sensitivity means that leaves or stalks can be sampled 
without destruction of the whole plant as has been the 
case in current sampling procedures.

The limits of detection could possibly be lowered 
by a modification of the bacterial lysing and 
hybridization steps (24). The use of the 541 Whatman 
filter paper as the solid support (23), instead of 
nitrocellulose paper would allow more vigorous and may 
result in more efficient lysing procedures to release 
the bacterial nucleic acid without concern for the 
integrity of the solid support which is a problem with 
the brittle nitrocellulose paper.

With the advent of biotin-labelled probes (21), it 
may be possible to detect C. xyli subsp. xyli from

28
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infected plants in as little as two hr after 
hybridization, rather than the overnight to twenty-four 
hr period required for autoradiography. In addition, 
the dander inherent in the use and handling of 
radioisotopes and the problem with the short shelf life 
of ^2p will be eliminated.

The ^P-labelled C. xyli subsp. xyli chromosomal 
DNA probe was more sensitive than the cloned probes for 
the detection of C. xyli subsp. xyli however the cloned 
probe should be used for future studies. This is 
because of the difficulties associated with culturing 
C. xyli subsp. xyli and obtaining only a small amount 
of DNA, whereas unlimited amounts of cloned DNA may be 
obtained from the easily cultured E. coli.

The value of the dot blot hybridization could be 
its use in quantitating bacterial populations among 
sugarcane varieties as an aid in determining their 
relative resistance or susceptibility to ratoon 
stunting disease. The other potential uses would be to 
detect potential vectors, determine the host range and 
to determine if C. xyli subsp. xyli has a soil borne 
phase.
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