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Abstract

DNASTAR’'s new Nova applications allow researchers to generate highly accurate
structural models of both proteins and protein-protein complexes that are
unattainable through standard modeling methodologies. (1) NovaFold is a protein
structure prediction program that utilizes the award-winning I-TASSER algorithm,
which combines threading and ab initio techniques to build accurate, full 3D atomic
models of proteins with previously unknown structures. (2) NovaFold Antibody is
specifically designed to generate models of antibodies and antibody fragments by
combining homology modeling for frameworks and ab initio loop prediction. (3)
NovaDock is a high-resolution protein-protein docking application that explores
flexibility during the modeling process through a particle swarm optimization
process encoded by the SwarmDock algorithm. The Nova applications are
integrated into the DNASTAR Lasergene Suite, which provides access to a 3D viewer
to analyze the resulting models and reports in Protean 3D.

Accurate Protein Structure Prediction

The foundation of NovaFold is the I-TASSER hybrid prediction algorithm, which yields the
most accurate protein structural models (up to 2,000 residues). Predictive methods are
also applied during NovaFold’'s automated process that identify potential ligand binding
sites and protein functions. From the final report, users can assess model quality through
global and local confidence scores, structural and sequence alignments, and apply
analysis methods to explore the biophysical properties of the structure.
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Lasergene Structural Biology Suite allows users to access the Nova applications |o-
cally on a Linux workstation, on the Amazon Cloud as an add-on to Protean 3D, or on
the Cloud through a web application. Following model generation, the protein struc-
tures and reports can be viewed and analyzed in the Protean 3D molecular viewer.

frameworks or your own custom
templates, NovaFold Antibody builds
structural models of antibodies and
antibody fragments. Ab initio modeling
is used for H3 hypervariable loops, and
CDR regions are auto-annotated for
user's convenience.

NovaFold Antibody was used to generate four distinct
models of a human anti-VEEV antibody. The ensemble
of hypervariable H3 loop conformations is highlighted.
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