Development of an automatic RNA design tool using genetic algorithm

Mr. Jirote Teeranan B.Eng. (Chemical Engineering)

A Special Research Project Submitted in Partial Fulfillment
of the Requirements for
the Degree of Master of Engineering (Chemical Engineering)
Faculty of Engineering
King Mongkut’s University of Technology Thonburi

2014

Special Research Project Committee
................ /%“‘"’” Chairman of Special

(Lect. Hong-Ming Ku, Ph.D.) Research Project Committee
............. = e

(Asst. Prof. Asawin Meechai, Ph.D.) Research Project Advisor

¥ A Member and Specil
(Asst. Prof. Boonserm Kaewkamnerdpong, Ph.D.) Research Project Co-Advisor

.................. SO Member
(Assoc. Prof. Kwanchanok Pasuwat, Ph.D.)

Copyright reserved



Special Research Project Title Development of an automatic RNA design tool
using genetic algorithm

Special Research Project Credits 6

Candidate Mr. Jirote Teeranan

Special Research Project Advisor  Asst. Prof. Dr. Asawin Meechai
Asst. Prof. Dr. Boonserm Kaewkamnerdpong

Program Master of Engineering
Field of study Chemical Engineering
Department Chemical Engineering
Faculty Engineering
Academic Year 2014

Abstract

RNA is a biological molecule that can be applied to synthetic biology as new functional
devices in living organisms. The functions of RNAs are usually dictated by their
secondary structures. Therefore, synthetic RNAs with required structures are needed.
Currently, the sequence of bases can be designed by a computer program called iDoDe.
But iDoDe designs RNA sequence using a random algorithm, and thus does not provide
optimal RNA solutions. Hence genetic algorithm is added into the existing tool for
optimization in this work. A set of suitable parameters for genetic algorithm determined
in this study were found to be the crossover rate of 0.9, the mutation rate of 0.1, the
weight of similarity score of 0.7 and the number of individual (solution) per iteration of
10. The performance of this developed tool was compared with iDoDe. It was found
that this tool can generate an interacting RNA sequence that has a higher fitness score
with less computational time than iDoDe.
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