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Abstract

Background and Objective: Extracting RNA from stool samples poses a major challenge in the
molecular diagnosis of gastrointestinal pathogens due to the presence of inhibitors and the
complex chemical composition of feces. This study aimed to design and optimize an efficient
lysis buffer for extracting intact RNA from stool samples and to compare its performance with
that of a commercial kit.

Materials and Methods: Stool samples were collected from patients hospitalized in various
wards of Mofid Children’s Hospital. The lysis buffer was prepared using guanidinium
thiocyanate, Tris-HCI, EDTA, and CTAB. Extraction conditions were tested by varying the
amounts of lysis buffer, proteinase K, and RNA carrier across three different setups. The quality
of RNA extracted using the designed lysis buffer combined with silica spin columns was
evaluated by Qubit and Real-Time PCR and compared to RNA extracted using a commercial
magnetic bead-based kit. For Real-Time PCR, the internal control gene RNase P and SARS-
CoV-2 viral genes E and S were employed.

Results: The optimal extraction condition consisted of 600 puL of the designed lysis buffer, 20
puL of RNA carrier, and 60 pL of proteinase K. Under these conditions, the average Ct values for
RNase P, S, and E genes were lower than those obtained with the commercial kit, and RNA
concentration was also higher.

Conclusion: The extraction method using the designed lysis buffer demonstrated higher
efficiency than the commercial kit for RNA extraction from stool samples and can serve as a
cost-effective alternative in molecular diagnostics.

Keywords: RNA extraction, stool sample, SARS- CoV-2, lysis buffer.
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