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There are many statistically challenging problems in protein Bioinformatics. We can regard
the tertiary structure of a typical protein as an articulated object in three dimensions if we
assume fixed atomic bond lengths. Hence it can be viewed as a long time series (with hundreds
or thousands of amino acids), where all the information liesin the angles between successive
bonds. There are two types of angles: bond angles, analogousto colatitude, which are nearly
constant here; and dihedral angles, analogous to longitude, which contain most of the relevant
information. Thus the basic protein description is reducedto a circular time series with blocks
of different types of dihedral angles from both backbone andside-chains.

In this poster, a typical type of amino acid, isoleucine, is considered. The isoleucine data set
was obtained from Harder et al. (2010), in which a dynamic Bayesian network model captured
the dependency between backbone and side chains.Mardia et al. (2008) have introduced the
multivariate sine distribution , and we propose to fit a mixture of multivariate sine distributions
to investigate the relationship between different types ofdihedral angles within the amino acid.
In the simplest mixture model, the precision matrices are the same in each group and are diago-
nal. Further ,the group means form a regular lattice on the torus, equally-spaced for each of the
angular variables. The adequacy of this model is discussed for isoleucine.
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