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NA-fluorescence in situ hybridization (FISH) technique is based on the hybridization of fluorescently-labelled

oligonucleotide probes targeting to specific regions of the ribosomal RNA. Its use has exponentially increased in the
last decades for microbial identification. However, one of the main limitations of this technique is the reduced number of
specific RNA-FISH probes available. One of the key issues is the design of probes with the desired level of specificity and high
hybridization efficiency. Specificity of probe binding to the target site depends on the stringency conditions, commonly adjust
using formamide. Thus, in silico and empirical formamide denaturation curves are commonly used searching for the optimal
conditions for ensuring specificity. Therefore, this work was focused on the design of an RNA-FISH probe target to a yeast
specie (Dekkera bruxellensis) and on the evaluation of its suitability in silico and experimentally. The probe was designed in
silico by using DECIPHER program. It was analyzed with mathFISH program and blast nucleotide to calculate hybridization
efficiency and specificity/coverage, respectively. Experimental evaluation was done by constructing the fluorescence-signal
response/formamide concentration curve for the target and a nontarget yeast (Candida krusei). A previously described FISH
procedure was applied, and fluorescence intensity was measured by flow cytometry. Excellent performance of the probe was
observed with high maximal theoretical in silico hybridization efficiency (99.89%) and specificity. The experimental evaluation
revealed that the probe has high specificity with 5% of formamide showing its maximal fluorescence signal response for the
target and none for the non-target yeast.
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