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In this research project, various fatgraﬁh techniques are applied to the
study of the molecular biology. The basic concept of the fatgraph was introduced originally in the
perturbative study of the quantum field theory, and such idea is found to be useful to represent the
geometry and topology of moduli spaces in mathematics. In recent years, the fatgraph is applied to
characterize the biomolecules such as RNAs and proteins, and it is found to be useful to improve the
predictions of their secondary structures.

In our work, we focused mainly on the following two aspects of the fatgraph techniques: (1) propose
a new model to predict the secondary structure of proteins, (2) develop the basic aspects of
fatgraph techniques via matrix models.

On the aspect (1), we found a novel mathematical model to predict the reduced secondary structure
referred to "meta-structure” of proteins. On the aspect (2), we have proposed novel fatgraph
techniques in the mirror symmetry and two-color QCD.
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