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Mathematical aspects of the quantum field theory and its applications to the
molecular biology has been studied in this research project. We applied fatgraphs and random matrix
model techniques to the geometric study of Ribonucleic Acid (RNA).

The fatgraph is the one dimensional oriented graph utilized widely in geometry, topology,
representation theory and quantum field theory. The fatgraph is also useful to describe geometric
and topological characterizations of the biohighpolymers such as proteins and RNAs. In this
research, we introduced a novel kind of combinatorial parameters referred to "boundary length and
point spectrum™ which enables us to characterize the secondary structure of RNAs including
pseudoknot structures.

We constructed a matrix model for RNAs. Using this model, one can enumerate the number of fatgraphs

with the fixed type of the boundary length and point spectrum, and this enumerative model would be
useful to understand statistical behaviors in RNA databases.
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