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- Obtain protein structure data files from the Protein Data Bank
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% é W % @ % % % - Use VASP-E [3] to assess cavity surface area and amino acid identities
- Aggregate high volumes of data output from these programs with Python
W W M% - benerate graphs using R
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- Use KINARI (graph theory analysis) [¢] to assess rigidity properties of prateins

““."

drug design studies. In this work, we:

numRigidAtoms =
rigidCluster i rigidClusterList:
any(carbon in rigidCluster["atomlds"] {or carbon in cavity["alphaClds"]):
cavity["rigidlds"].append(rigidCluster("id"])
numRigidAtoms += rigidCluster("size"]
cavity["'numRigidAtoms"] = numRigidAtoms
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- Hypathesize that rigidity properties of pratein cavities are Protein Cavity
dependent on cavity surface ared

- Explore how biological properties such as Size and v V |
residue membership of protein cavities correlate . ' D
with the flexibility of the cavity Rigid Cluster oy g |
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- Utilize an existing, efficient graph theoretic — | i
rigidity algorithm [2] | i
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- Enumerate a set of cavity rigidity metrics, and ’ | |
demonstrate their use in characterizing over 4,000 R

protein chains comprising tens of thousands of
cavities

- Show that cavity size indeed
correlates with some-but not
all-cavity rigidity metrics.
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Several interesting relauonsmps were observed in
our aggregate data. In addition to the relationships
shown to the left, we also found that:

- Number of rigid clusters has a positive correlation
with cavity size

- Small cavities have no correlation with the size of
rigid clusters participating in them

Rigid Clusters in Cavity
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- Larger cavities are composed predominantly of
small rigid clusters
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With an ultimate goal of enabling a large-scale assessment of the rigidity properties of protein cavities we have enumerated a series of cavity rigidity metrics. We have demonstrated their use by
exploring 44,34¢ cavities from among 3,818 prateins chains randomly selected from the PDB. We have found several interesting relationships amongst the metrics of highest interest. This work is

still in its early stages.

In the future, we will explore further the correlations that exist among cavity size and ather rigidity and biological properties. For example, we will explore how counts of the different types of
dmino acids that are participating in rigid clusters of a cavity correlate with cavity size. There are many statistical analyses that need to be performed on our aggregate data to hetter quantify the
existing relationships. There are also some interesting regions on the graphs that warrant closer investigation, which will require looking closely at individual proteins and their properties. In the
long term, we plan to analyze the majority of the 130,000+ protein structures available from the pratein data bank.
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