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Authors entered the CAPRI experimetn during the middle of Round 4
and have submitted predictions for all 6 targets released since then.
They used the following procedures for docking prediction: (1) the
identification of possible binding region(s) of a target based on
known biological information, (2) rigid-body sampling around the
binding regins(2) by using the docking program ZDOCK, (3) ranking
of the sampled complex conformations by emplying the DFIRE-based
statistical energy function, (4) clustering based on pairwise RMSD
and the DFIRE energy, and (5) manual inspection and relaxation ofo
the side-chain conformations of the top-ranked structures by
geometric constraint. Reasonable predictions were made for 4 of the
6 tartes. The best fraction of native contacts within the top 10
models are 89.1% for Target 12, 54.3% for Target 13, 29.3% for
Target 14, and 94.1% for Target 18.
Docking Prediction Using Biological Information,
ZDOCK Sampling Technique, and Clustering Guided
by the DFIRE Statistical Energy Function

Reference: cnhi Zhang et al, PROTEINS: Structure, Function, and
Bioinformatics 60 (2005), 314;
Used Module: zbock, RDOCK
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There are 1400 known protein-protein interactions in humans (DIP,
http://dip.doe-mbi.ucla.edu/). Understanding these interactions is
necessary in order to gain insight into molecular recognition and
networks such as signal transduction pathyways in cells. One key
interaction is between regulator of G-protein signaling (RGS)
proteins and alpha subunit of G-proteins. The RGS family proteins
are involved in accelerating GTP hydrolysis of the G-protein alpha
subunit, which leads to rapd recovery of sinaling transduction
cascades. To analyze and validate the G-protein regulating system,
we used ZDOCKpro for protein-protein docking and a complementary
tool Evolutionary trace for protein family analysis. Results indicate
that Evolutionary Trace identified a cluster of residues in the RGS
domain that includes the RGS/G-protein alpha subunit binding
interface. These residues were then used to guide the protein-
protein docking experiment. Out of 3600 docked complexs,
ZDOCKpro predicted a good complex structure within the top 10
ranked complexes. Results improved with the adition of the
Evolutionary Trace data with the best ranked ZDOCKpro complex
having an interface RMSD of 4A. Overall, we find that protein-protein
docking and complementary tools are useful to study protein-protein
interactiosn of unknown complex assemblies.
Protein-Protein Docking Method Used to
Study Complex Protein Interactions

Reference: Glennon and Dana Haley-VicenteAsano, Accelrys World
2005;
Used Module: zpocKpro, Evolutionary Trace
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Authors present an evaluation of the results of their original ZDOCK and
RDOCK alogorithms in Rounds 3, 4 and 5 of the protein docking challenge
CAPRI, ZDOCK is a Fast fourier Transform (FFT)-based, initial-statge
rigid-stage rigid-body docking alogrithm, and RDOCK is an energy
minimization algorithm for refining and reranking ZDOCK results. Of the
9 targets for which they submitted predictions, they attained at least
acceptable accuracy for 7, at last medium accuracy for 6, and high
accuracy for 3. These results are evidence that ZDOCK in combination
with RDOCK is capable fo making accurate predictions on a diverse set of
protein complexes.

ZDOCK and RDOCK Performance in CAPRI Rounds 3, 4 and 5
Reference: Kevin Wiehe, zhiping Weng et al, PROTEINS: Structure,
Function, and Bioinformatics 60 (2005), 207;

Used Module: zpock, RDocK

TABLE L Overall Performance of ZDOCK and RDOCK

Target Protein complexes Aveuracy? | RMS(AP L RMS (AF Contact ¢ Ranked®

§ Nidogen-laminin Medium 1.09 10,38 47 1
9 LieT homodimer Incorrect 977 14.68 8 2

10 TBEV trimer Incorrect 5.03 1198 11 3

1 Cohesin-dockerin Acceptable 217 915 13 1

12 Cohesin-dockerin High 049 12 84 if

13 SAGI-FAB High 061 257 87 1

1 MYPT1-PPIL High 095 383 53 §

15 GH11 Xylanase-TAXI Medium 156 554 i1 1

19 Ovine prion-FAB Medium 126 167 57 i

MAccuracy 1s determined by the CAPRI evaluabion team based on inferface RMSD, igand RMSD, and pereentage of corvect
contacts predicted *

Mnterface RMSD

“Ligand RMSD.

HPercentage of correet interface residue contact paive predicted

“Rank of best prediction out of the 10 submissions for that tavget unless noted otherwise

[For Target 12 our best prediction was ranked 9th, but our fivst ranked prediction also achieved high aceuracy,
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The significance of this work is the observed variations in electrostatic
interactions among the three antibody-antigen complexes. Their work
demonstrates that higher electrostatics, both as a number of short-range
electrostatic interactions and their contributions, lead to higher binding
specificity. Strong salt bridges, their networking, and electrostatically
driven binding, limit flexibilites through geometric constrains. In
contrast, hydrophobic driven binding and low levels of electrostatic
interactions are associated with conformational flexibility and cross-
reactivity.
Differences in Electrostatic Properties at Antibody-Antigen Binding Sites:
Implications for Specificity and Cross-Reactivity
Reference: Neeti Sinha et al Biophysical Journal 83 (2002) 2946;

Module: Insightll, Dephi
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