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Abstract

CRISPR-based detection methods are used as a revolutionary approach to
detect pathogen genes. In this regard, the first step is the design of guide
RNA(gRNA) using bioinformatics tools. gRNA is a component in CRISPR
systems that leads to the recognition of the target, the establishment of the
CRISPR complex on it and the activation of Cas cleavage activities. The aim
of the current research is designing gRNA to identify invA, fimA and fimY
genes from Salmonella Typhimurium to be used in its detection kit. In this
research, Chop Chop (version 3) and Cas Designer (version 2016) software
were used for design, and the secondary structure of the designed sequences
was analyzed by RNA Fold software. According to the planning of the
primary amplification by the isothermal LAMP method, the relevant primers
were designed by NEB LAMP Primer Designer online tool. Also, the design
of the guide RNA was carried out considering the Cas12a protein for use in
the CRISPR complex. To be more sure of the design, the sequences obtained
from two software were compared with each other and the results were
interpreted using the RNA Fold database to select the best sequence. Finally,
for each of the gene targets, the best sequence was selected and suggested for
the next diagnostic path based LAMP and CRISPR-Casl2. By using
simulation studies in the design of guide RNA and by using the resulting
sequences, it is possible to detect the genome of the pathogen in
contaminated food accurately and without false positive results.

Keywords: guide RNA, Salmonella, CRISPR, isothermal detection.
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