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AWe aim to devisenovelgeometric andopological
techniguedo understand the structure of
biomolecules.

A n particularwe focuson the study of cavities and
channels in proteins.

AWe also aim to design interactive visualization tools
which enable biologists to conduct detalled visual
analysis of biomolecules.

ABiomoleculege.g. proteins) ar¢he basic building
nlocks ofliving systems

Alt has been observed that structure of biomolecule

nlays anmportant role in defining its function

A Analysis ofstructural featuresis very important for
understanding ofstructure-function relationships
engineering new proteins with requiretlnctional
properties or designing inhibitors for existingoteins

A Size: Biomolecules consist of thousands of atoms.
ldentifying interesting features and ranking them based
on their significance is netnivial.

A Dynamic nature: Atoms in biomolecules move over
time resulting in dynamic structural features.

AUncertain data: Protein structures are obtained
experimentally and thus have uncertainty associated
with atomic positions and radii.

Alpha Complex based framework

AMolecules can be represented using union of balls model.

AEach atom is represented as a sphere whose radiuaris
der Waalsadius.

AWeightedVoronodliagranpartitions the space based on
proximity to these atoms.

AThe dual is called weightddelaunay triangulation

A Alpha complég a filtration of Delaunay complex.

A Alpha complex atU L r partitions the molecular spadato
OccupiedndEmptyregions (1 4and ' 4).

A Cavitiesre maximally connected regions .

A Channelare pathways in 4.

Channel Extraction and Visualization
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A Contributions:

A Using alpha complex based framework, we design a
method to capture all geometricalfgasible channels in
a concisaepresentation calleghannel networkhich
supports gueryindor specificchannelsThe extracted
channels areepresented aset of connected
tetrahedra

AWe developed noveinethodsto automaticallydentify
Important channels within the network and rantkem
basedon their significance

AWe also proposed novelisualization methods
facilitatedetailedstudy of the extracted channels.

A Evaluation:

ATheintegrated channel extraction andsualization
frameworkwas successfully used to study multiple
transmembrangores and channels leading to active
sites

AThe channel extraction method was compared with
four existing software tools.

AWeb -server: http://vgl.csa.iisc.ac.in/chexvis/

Connecting cavities

A Contributions:
AWe propose a simple anflexible method for extracting
cavitiesin biomolecules from uncertain data with
guaranteed boundsn the perturbation required
AWe also propose efficierslgorithms to compute a

conduit betweeruser selecteaavities that satisfies well

definedoptimality criteria.

AWe develop an interactiveisualization of cavities in a
moleculewith multiplelinked views that facilitates
identificationof disconnectedavities

A Evaluation:

A Casestudies that demonstrate the benefits of thavity

connectionbased method
AWeb -server: http://vgl.csa.iisc.ac.in/robustCavities/
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The set of cavities identified We successfully identify
cavities described in

We also successfully identified The connected cavity
the connecting path between reveals the mechaniw

the two cavities of interest transport of gas molecule

earlier studies
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