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ABSTRACT

The purpose of this studyvis to design a mathematical model
that simulated the cellular protein synthetic process, and to verify
the exactness and validity of the simulation ﬁodel by computer, The
underlying hypothesis necessary for the constructioh of the model
comprises of the informatiéns gathering from the reports of the
experiments in molecular biology as published in journals and taxts,
The laboratory data obfained from the experiment performed during
this study were used to determine the constant values where as the
variabl.s were obtained from the reliable articles in journals and
texts in biochemistry and molecular biology. The program was
written in Fortran IV and submitted for execution by the computer,
The data obtained from the computer were fraction concentration of
radioactive labelled amino acid , p(t) , amount of radioactive
substance in polypeptides on polyribosome , B(t) , the amount of
radioactive substance in proteins that were released into cell sap,
C(t) , and number of ribosomes on mRNA, N(t) . These values were

obtained as a function of time after the initial starting. The



computer executions were done on both normal condition and

abnormal conditions where the changes in variables were

introduced in the manner similar to those occured during the
selective inhibition of protein synthesis at initiation, elongation
or termination steps. The computerized data were, in several
aspects, similar to the data obtained from the laboratory experiment.
This finding implies the validity of the model in simulating the
real protein synthesis. This study is not only an example of the
application of computer science in biological science but can also
be used as a model for studying the derangement in protein synthesis
by chemicals or drugs, includiﬁg the elucidation of mechanism of

action at various steps in protein synthesis by those agents.
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