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ABSTRACT

Polymerase chain reaction (PCR) is at present the most powerful
analytical tool for detection of specific nucleic acid sequences. PCR has
shown its values in diagnosis of many infections. This method is based on the
in vitro amplification of DNA segments followed with electrophoresis and
ethidium bromide staining. The study has been designed to develop the PCR
technique for detection and identification of important fungi causing
systemic mycoses in Thailand. These fungi are Aspergillus fumigatus,
Candida albicans, Cryptococcus neoformans, Histoplasma capsulatum,
Penicillium marneffei and Pythium insidiosum. A first pair of primers was
designed as a pair of universal primers (CPL1-CPR2) by using nucleotide
sequence database of 18S rRNA gene from GenBank. The primers could
differentiate DNA of 97 strains of fungi from that of 10 strains of bacteria
and 1 human. Four more pairs of primers which were specific for fungi
causing systemic mycoses in Thailand were designed by using alignment

program of Macvector 4.1.4 from Entrez release 11. They were CPLI1-



CPR5, CPL3-CPR2, CPL1-CPR4 and CPL1-CPR68 which were specific for
A. fumigatus, C. albicans, C. neoformans and H. capsulatum, respectively,
and the corresponding PCR products were 242 bp, 386 bp, 343 bp and
270 bp in sizes, respectively. Optimization of the PCR conditions were done
with these primers by varying annealing temperatures, annealing times and
cycles of amplification until a specific optimal condition was found for
each pair of primers. Out of the DNA of 22 genera (97 strains) of fungi, 10
genera (10 strains) of bacteria and 1 human, only that of one genus (9
strains) of Aspergillus sp. was amplified by CPL1-CPR5, that of one genus
(23 strains) of Candida sp. was amplified by CPL3-CPR2, that of two genera
(31 strains) of C. neoformans (30 strains) and one strain of Trichosporon sp.
which was a closely related fungus to C. neoformans were amplified by CPL1-
CPR4. The two organisms could be differentiated after hybridization with a
specific probe (INSR4). DNA of three genera (15 strains) of fungi including
H. capsulatum (5 strains), Basidiobolus ranarum (1 strain) and Aspergillus sp.
(9 strains) were amplified with CPL1-CPR6 and yielded specific amplified
products. Since no data of 18S rRNA gene sequences of P. marneffei and
P. insidiosum were recorded in GenBank, therefore, the universal primers
(CPL1-CPR2) were used to amplify DNA of the two organisms. The specific
606 bp amplified products obtained were inserted into a plasmid vector and
used to transform Escherichia coli. The transformant plasmids were amplified
and extracted from the E.coli cells. The 606 bases insert was sequenced with
the dideoxy chain termination method with both manual and automatic
sequencers. The primers for P. marneffei and P. insidiosum could then be
redesigned from the newly obtained base sequences.

The CPL1-CPR4 primers were selected for further study to

amplify DNA of CSF of 49 patients suspected of having cryptococcal
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meningitis. Twenty-four specimens with definite detection of C. neoformans
by culture were also positive by the developed PCR method within a few
hours instead of taking 2-3 days. Twenty-five samples were culture negative.
Of these 25 CSFs, 12 were negative for both the presence of encapsulated
yeasts and cryptococcal antigen. The other 13 CSFs, 12 samples were positive
by India ink, 13 samples were positive by latex agglutination test and 6
samples were positive by PCR. To identify the smallest number of
Cryptococcus cells (present in CSF) that still allow detection by the PCR
method, different amount of C. neoformans cells were added into sterile CSF
at a final concentration ranging from 105, 104, 103, 102 and 10 cells/ml CSFs.
The results showed that as little as 5 cells/ml of CSF can be detected by the
PCR method.

From this study it could be concluded that the newly developed
PCR systems could be used for diagnosis of cryptococcal meningitis of
CSF. The sensitivity and specificity is 100% when compared with culture
method. But when compared with India ink and latex agglutination test, the
sensitivity is 83.33% and 81.08% respectively.The other developed PCR
systems for diagnosis of aspergillosis, candidosis and histoplasmosis were
shown to give good results with the purified fungal DNA with high
specificity and sensitivity. However, they had not yet been tested with clinical
specimens. Further work is still needed. This result was seem to be new report
on part of 18S rRNA gene sequences of P. marneffei and P. insidiosum.
The finding may be useful for designing primers specific for detection and

identification of the two organisms in the future.
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