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| Abstract |

Background and Aim: Vibrio cholerac is a Gram-negative bacterium that causes cholera, a disease
characterized by severe diarrhea and dehydration due to the production of cholera toxin. Rapid and accurate
detection of this toxin is essential for effective disease control. This study presents an ELISA-based method
that is rapid, accurate, and cost-effective for detecting V. cholerae. This method involves producing a |Keywords |

recombinant cholera toxin B subunit (CtxB) protein and generating specific antibodies in mice and rabbits.

Materials and Methods: The recombinant CtxB gene was expressed in Z. coli BL21 (DE3) using IPTG D

Vibrio Cholerae Toxin B
induction and confirmed by Western blot analysis. The purified rCtxB protein was then administered Subunit|
subcutaneously to rabbits and mice. The antibodies were then isolated and purified. Their sensitivity was Sandwich ELISA|

assessed using a sandwich ELISA, and their specificity was evaluated using an indirect ELISA against similar | Indirect ELISA|

toxins. | Tau Science |

Results: In this study, we used the ELISA technique with antibodies extracted and purified from the sera of
mice and rabbits. Following colorimetric analysis, the optical density results demonstrated that the produced
antibodies could specifically recognize the CtxB toxin. The method's high sensitivity (detecting eight
nanograms of toxin) and minimal cross-reactivity with other toxins (StxB and LtB) confirm the antibodies'
suitable specificity.

Condusion: The protein- and antibody-based ELISA technique offers a rapid, accurate, and cost-effective
approach for detecting V. cholerae compared to microbial culture methods or advanced molecular
techniques. This method enables rapid detection of cholera toxin in clinical and environmental samples due

to its high sensitivity, suitable specificity, and lack of requirement for advanced laboratory equipment.
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| Extended Abstract

Cholera is a major waterborne infectious disease caused by Vibrio cholerae, a Gram-negative
bacterium that produces cholera toxin (CT), the main virulence factor responsible for severe
diarrhea and dehydration. Rapid and accurate detection of this toxin is crucial for disease
diagnosis, outbreak monitoring, and public health interventions. Conventional culture-based
and molecular diagnostic methods are often expensive, time-consuming, and require
specialized laboratory facilities. Therefore, the development of a simple, sensitive, and cost-
effective diagnostic method is highly desirable. This study aimed to develop an ELISA-based
assay for cholera toxin detection using the recombinant cholera toxin B subunit (rCtxB) and
specific polyclonal antibodies. The CtxB gene was expressed in Escherichia coli BL21(DE3)
following induction with IPTG. Expression of the recombinant protein was confirmed by
Western blot analysis. Purified rCtxB protein was used to immunize rabbits and mice via
subcutaneous injections. Following immunization, serum samples were collected, and
antibodies were purified. The sensitivity of the generated antibodies was evaluated using
sandwich ELISA, while their specificity was assessed by indirect ELISA against structurally
related toxins, including heat-labile enterotoxin B subunit (LtB) and Shiga toxin B subunit
(StxB). The purified antibodies obtained from rabbits and mice demonstrated strong and
specific reactivity toward CtxB. ELISA results confirmed successful recognition of cholera
toxin with high sensitivity. The developed assay was able to detect as little as 8 ng of toxin. In
addition, minimal cross-reactivity was observed with LtB and StxB, indicating excellent
specificity. These findings demonstrate the effectiveness of the produced antibodies for cholera
toxin detection. The developed ELISA method provides a rapid, sensitive, accurate, and
affordable approach for detecting cholera toxin. Compared with conventional microbiological
and advanced molecular methods, this assay offers significant advantages in terms of
simplicity, low cost, and ease of implementation. The method does not require sophisticated
laboratory equipment and can be effectively applied for the detection of Vibrio cholerae toxin
in clinical and environmental samples, supporting cholera surveillance and outbreak control
programs.

| Keywords
Diarrhea, Vibrio Cholerae, Toxin B Subunit, Sandwich ELISA, Indirect ELISA
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