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Burkholderia pseudomallei is the etiologic pathogen of a severe infectious
disease known as melioidosis. The disease in humans ranges from asymptomatic to
focal infection and could be life-threatening by rapid fatal septicemia. Clinical
presentation and rapid detection of the microorganism are necessary for early diagnosis
of melioidosis. The conventional culture of the microbe is time-consuming and
requires a full set of biochemical tests. Moreover, automatic machines for identification
of the bacteria are not available in small microbiology laboratories. Hence, a simple
and rapid detection with high specificity as well as sensitivity of the test is required for
its early diagnosis. Currently, CRISPR-Casl12a technology is an attractive tool for
infectious disease diagnostic applications. The detection relies on the target-activated
nonspecific endonuclease activity of Cas12a after binding to a specific target DNA via
programmable guide RNAs. In this study, we developed a new methodology for a rapid
detection of B. pseudomallei using CRISPR-Cas12a technology. The specific markers of
B. pseudomallei, orf2 and orf11 in T3SS-1, located on T3SS gene cluster were selected
for gRNA design. The DNA of B. pseudomallei was extracted from the colony
suspension by different methods and the boiling method without DNA precipitation
gave the fastest and simplest methodology for DNA extraction. The results showed
that the digestion reaction involving the gRNA specific for orf2 and orf11 generated
DNA fragments. Therefore, this finding suggests that the newly designed gRNA was
specific to the target genes leading to the digestion activity by Casl2a enzyme. In
addition, the investigation in Burkholderia thailandensis which is classified in the same
genus as B. pseudomallei did not show the orf2 and orf11 band when tested by PCR.
Therefore, this finding suggests that the newly designed gRNAs were specific to the
target DNA sequences leading to the digestion activity by Casl2a enzyme.
Subsequently, the target-activated CRISPR/Cas12a cleavage activity was verified based



on signal amplification of ssDNA-FQ reporter. The result revealed that an increase of
collateral cleavage activity of the FAM fluorophore from its quencher, leading to an
increased generation of fluorescence signal, which was observed in the wild type

8 pseudomallei strain K96243 and B. pseudomallei isolated from clinical sample but
not in B. thailandensis which is classified in the same genus as B. pseudomnallei. This
concludes that the newly designed gRNAs of orf2 and orfll in this study could
specifically detect B. pseudomallei, but not other pathogens and can be used for the
development of a rapid diagnostic tool for melioidosis. This could facilitate a clinical
microbiological laboratory in small community hospitals to detect and interpret the
infection from B. pseudomallei more efficiently. For the further study the sensitivity of

gRNA of orf2 and orf11 for B. pseudomallei detection should be determined.
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