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ABSTRACT

In order to develop a rapid detection technique of fungal pathogen- Fusarium
oxysporum f. sp. cubense, which cause the Banana Yellows or Panama Disease, a
rapid detection technique based on the results of RAPD was used to design a specific
PCR detection method. In addition to the improved detection sensitivity, specific
primer sets for individual race (especially race 2, 3 and 4) will be designed. These
improved detection techniques for rapid and race-specific identification will be used
for quarantine to prevent the introduction of new pathogens through the imported
seeds and seedlings, and are also served for rapid screening of healthy banana

seedlings.

Key words: Banana, Musa spp., Panama disease, Banana yellows, Fusarial wilt of
banana, Fusarium oxysporum f. sp. cubense, Polymerase chain reaction (PCR),
Random amplified polymorphic DNA (RAPD).
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Fig. 1 (A). The polymerase chain reaction (PCR) -- Primers for DNA polymerase.
(a) The target for amplification, a small section covering 110 bp of the B-globin gene,
is shown. Two sequences separated by 60 nucleotides are detailed, and the 20
nucleotides underlined are used as oligonucleotide primers for the PCR. (b) When the
DNA is heated, the strands separate. (c) The oligonucleotide primers (shown in green)
hybridize specifically to their complementary sequences at the 3’ ends of each strand
of the target sequence. (d) DNA polymerase uses these primers to begin synthesis of
new strands (shown in orange and underlined) complementary to the target DNA

sequences in the 5’-to-3” directions. (From: Watson et al., 1992)
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Fig. 1 (B). The polymerase chain
reaction (PCR). (a) The starting material
is a double-atranded DNA molecule. (b)
The strands are separated by heating the
reaction mixture and then cooled so that
the primers anneal to the two primer
binding sites that flank the target region,
one on each strand. (c) Taq polymerase
of DNA,

complementary to the template, that

synthesizes new strands
extend a variable distance beyond the
position of the primer binding site on the
other template. (d) The reaction mixture
is heated again; the original and newly
synthesized DNA strands separate. Four
binding sites are now available to the
primers, one on each of the two original
strands and the two new DNA strands.
(To simplify the diagram, subsequent
events involving the original strands are
omitted). (e) Taq

synthesizes new complementary strands,

polymerase

but the extension of these chains is
limited precisely to the target sequence.
The two newly synthesized chains thus
span exactly the region specified by the
primers. (f) The process is repeated, and
primers anneal to the newly synthesized
strands (and also to the variable length
strands, but these are omitted from the
figure). (g) Tag polymerase synthesizes
complementary strands, producting two
double-stranded DNA fragments that are
identical to the target sequence. The

process is repeated. (From: Watson et
al., 1992)
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Fig. 1 (C). The polymerase chain reaction (PCR) -- The PCR cycle. The DNA
sample is heated to separate the DNA strands (initial denaturation) , and then the
reaction mixture goes through repeated cycles of primer annealing, DNA synthesis,

and denaturation. The target sequence doubles in concentration for each cycle. (From:

Watson et al., 1992)
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Fig. 1 (D). The polymerase chain
reaction (PCR) -- The polymerase
chain reaction leads to
amplification of the target
sequences (marked with dashed
lines).

The polymerase chain reaction
leads to amplification of the target
sequences (marked with dashed
lines in [a] and [b]). The first of the
PCR-synthesized target fragments
is shown in (g) (corresponding to
[¢g] in Fig. 1 [B]) . This figure
shows how the number of these
fragments subsequently doubles for
each cycle of the reaction. (From:
Watson et al., 1992)
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Fig. 2. Random amplified polymorphic DNA (RAPD) can be used to differentiate
species. Ethidium bromide-stained bands following polyacrylamide gel
electrophoresis of PCR-amplified plant DNA. Three separate random primers were
used to amplify fragments from each of the two cultivars. Cultivars 1 and 2 show
identical patterns of bands with primers A and C. However, they have different
patterns when primer B is used; hence, primer B can be used to distinguish between
cultivars 1 and 2. (From: Glick and Pasternak, 1998)



