Discovering protein functional sites with unsupervised techniques
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Background Evaluation

Characterizing protein function - what reactions they To evaluate different distance metrics and normal- Purity and inverse purity of validation set
carry out, what molecules they bind, etc - is impor- izations of vectors for subcluster selection, we used 1 Purity [ mverse purity
tant for understanding biological processes. We can a set of 1400 microenvironments with assignments
use this knowledge to engineer therapeutics and to 168 known functions. We found that cosine simi- o Cosine Euciidean
other beneficial biology. larity produced subclusters with slightly better purity 8
with regards to known assignments (external coher- 05
Computational methods are fast and inexpensive, ence), and better silhouette widths, which balance 04-
allowing high-throughput prediction of protfein func- infracluster tightness and intercluster separation 02-
fion. Most methods are supervised approaches, |.e. (internal coherence). In addition, reducing the 0
they use available dafa about known proteins and number of features using principal component Nom PG40 PC20 PC10 Norm PG40 G20 PC10
functions 1o make predictions. Large-scale genomics analysis results in subbclusters that are more internally Distribution of silhouette values for validation set
efforts, however, are increasing the rate at which we coherent but less externally coherent. -
discover novel organisms and proteins, so we also 7 cosine Q
need mefhods to idenfify new biological functions. Examples of subclusters with known functional assignments § a00- \
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knowledge, we use k-means clustering to
group together protein structure micro-

[(0,1,0.5,0,0.143,...]
(0,0,0.8,1,0.991,...]
(5,1,0.0,0,0.016,...]

environments. Microenvironments are
described by vectors of physical and
chemical features found around the site
of interest. We have done this for a repre-
sentative subset of the Protein Data Bank
(PDB), resulting in thousands of clusters.
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We are currently applying the subcluster selection strategy to the whole-PDB k-means clustering
_ o _ _ _ to determine compelling candidates for further analysis. We use a number of term enrichment
infracluster external similarity via literature hierarchical clustering .. ) . . . . :
similarity methods 1o gain insight intfo the possible biological role of the microenvironment represented by
| each candidate subcluster.
Raychaudhuri et al. (2003) Boyle et al. (2004)
Cluster 257: MeSH terms Raw text terms Gene Ontology terms
subcluster 30 prn’reins Insulin structur monomer hormone activity
scoring O Hydrogen Bonding sequenc c-peptid glucose metabolic process
. O Ribosomal Proteins monomer insulin receptor binding
O O O Peptides conform insulin hexose metabolic process
O O O O Pancreas hexam crystal insulin receptor binding
O O Amino Acids 2zn insulin monosaccharide metabolic process
O O O Chymotrypsin protein-protein negative regulation of catabolic process
O O Electrophoresis coordin zn positive regulation of cytokine secretion
To prioriﬂze the clusters produced by k_megnsf we use g scoring Protein Folding zn atom insulin-like growth factor binding
function that combines infernal and external measures of coher-
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