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ABSTRACT

Vibrio cholerae O1 is a bacterium which causes severe diarrhea or cholera in humans.
Rapid detection is necessary for effective control of this disease but the conventional method
for V. cholerae O1 detection is time consuming, laborious and has low sensitivity. In this
study, a new microcantilever-based biosensor was developed for detection of this food and
waterborne pathogen. This biosensor was constructed by immobilizing the anti-V. cholerae O1
monoclonal antibody on microcantilever surface using the self-assembled monolayers (SAMs)
method.

The 3-Mercaptopropionic acid (MPA) was used as alkanethiol to form a monolayer and to
leave the carboxyl group on the microcantilever surface. The antibody was immobilized on
this surface by activation of 1-ethyl-3-(3-di-methylaminopropyl)carbodiimide hydrochloride
(EDC) and N-hydroxysuccinimide (NHS). The empty surface was blocked with bovine serum
albumin (BSA) to prevent nonspecific binding.

For the sensing experiment, antibody and antigen (V. cholerae O1 cells) binding induced
mass loading of V. cholerae O1 cells bound onto the cantilever beam surface and caused the
shift of resonance frequency of the cantilever beam, which was then measured by atomic force
microscope (AFM). The microcantilever-based biosensor was able to detect V. cholerae O1 in
concentrations ranging from 1x10% to 1x10° CFU/ml. The limit of detection was 1x10°
CFU/ml and the mass sensitivity, Am/AF, was approximately 146.5 pg/Hz. A scanning
electron microscope (SEM) was used to evaluate topography of microcantilever with V.
cholerae O1 antigen-antibody binding. The new biosensor provides fast and uncomplicated
detection steps with high sensitivity, and offers the protection required for public health
protection.
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