The Five Categories of CASP Targets

. CM/E (Comparative Modeling / Easy) <

Structural homolog found by BLAST.

. CM/H (Comparative Modeling / Hard) <

structural homolog found by 5 rounds of PSI-BLAST.
. FR/H (Fold Recognition / Homology) <

Structural comparison to PDB finds a structure found by
PSI-BLAST.

. FR/A (Fold Recognition / Analogy) <

Finds a similar structure, no evidence of sequence
homology.

. NF (New Fold) € nothing “similar” in the PDB
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CASP Questions

1. Are the models produced similar to the corresponding
experimental structure?

2.1s the mapping of the target sequence onto the
proposed structure (i.e. the alignment) correct?

3.Have similar structures that a model can be based on
been identified?

4. Are the details of the models correct?
5.Has there been progress from the earlier CASPs?
6. What methods are most effective?

7.\WWhere can future effort be most productively
focused?
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Hubbard Plots
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Sequence identity of superimposed regions, %
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Overall Model Quality Assessment

Venclovas et al (2003): "A large sample of possible structure
superpositions of the model on the corresponding experimental
structure is generated by superposing all sets of three, five, and
seven consecutive Ca along the backbone (each peptide
segment provides one superposition). Each of these initial
superpositions is iteratively extended, including all residue pairs
under a specified threshold in the next iteration, and continuing
until there is no change in included residues. The procedure is
conducted by using thresholds of 1, 2, 4, and 8 A, and the
superposition that includes the maximum number of residues, is
selected for each threshold ... GDT TS is then obtained by
averaging over the four superposition scores for the different
thresholds:

GDT_TS = (N1+N2+N4+N8) / 4
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CASP Problem Areas and Bottlenecks

1. Alignment of a sequence onto a template fold.

2.Model refinement - improving accuracy of initial models.

3.Accurately modeling regions of insertion and deletion relative
to a template structure.

4.Improved fold recognition, particularly for analogous,
analogous/new fold targets.
5.Improved New Fold methods (for recognizing new folds).

Always the same ...
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Clustering and Contact Order
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A Filter for Bad 3-Sheets

Many decoys do not have proper sheets. Filtering those
out seems to enhance the rmsd distribution in the decoy
set. Bad features we see in decoys include:

* No strands,

« Single strands,

 Too many neighbours,

* Single strand in sheets,

« Bad dot-product,

* False handedness,

* False sheet type (barrel),
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Rosetta in CASP4

Model 3




CASP 4
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B Robetta: full-chain protein structure prediction server - Mozilla {Build ID: 2004031616}
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Applications and Other Uses of Rosetta

« QOther uses of Rosetta:
« Homology modeling.
« Rosetta NMR.
« Protein interactions (docking).

* Applications of Rosetta:

« Functional annotation of genes.
* Novel protein design.
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NN Rosetta@home

~ Q- rosetta at home

4> ‘C' >+_ % http: / /boinc.bakerlab.org/rosetta/
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Rosetta @ h 0 m e What is Rosetta@home?

Protein Folding, Design, and Docking
Rosetta@home needs your help to determine the 3-dimensional shapes of proteins in research that may
ultimately lead to finding cures for some major human diseases. By running the Rosetta program on your
computer while you don't need it you will help us speed up and extend our research in ways we couldn't
possibly attempt without your help. You will alsc be helping ocur efforts at designing new proteins to fight
diseases such as HIV, Malaria, Cancer, and Alzheimer's (See our Disease Related Research for more
information). Please join us in our efforts! Rosetta@home is not for profit.

fSite search_\ [ loginfout ]

Join Rosetta@home User of the day Server Status as of 17 Apr 2008 14:51:04 UTC

1. Rules and policies
2. System requirements
3. Download, install, and run BOINC
(enter the project URL: http://boinc.bakerlab.org/rosetta)
4. A welcome from David Baker

About

10 reasons why users crunch Rosetta@home
Quick Guide to Rosetta@home and Its Graphics
Rosetta@home FAQ

Rosetta@home Science FAQ

Disease Related Research

Research Overview

News & Articles about Rosetta

David Baker's Rosetta@home Journal
Rosetta@home promo video

Technical news

Returning participants

Your account - view stats, modify preferences
Results - view your results

Teams - create or join a team

Applications

Server Status

Add-ons

How to view your structure predictions

Community

e Message boards
e Questions and answers
e Participant profiles

[ Scheduler running ] Queved: 19,700
In progress: 358,194
Successes last 24h: 204,933
Users Lul (last day Ll ) @ 195,033 (+152)
Hosts Ll (last day Ll ) : 536,850 (+637)
Credits last 24h L : 7,047,882
Total cregits Lul : 3,768,991,831
TeraFLOPS estimate: 70.479

audra@uc .

A wannabe geek, I used to run the old protein folding
pregram in the days B.B. (Before Boinc). That project
seems to have disappeared, so after a...

Apr 17,2008
Predictor of the day: Congratulations to NaZqgul (Team Electronic Sports League (ESL)) for predicting the
lowest energy structure for workunit CFR_099 2903 0!

...more
"';'”:] Avallable as an RSS feed..

News &

Mar 13, 2008
Rosetta has been updated to version 5.96. This version introduces an improved method for modeling larger
RNA molecules. For details, see this thread.

Mar 13, 2008
Rosetta has been updated to version 5.95. This version includes a new method for searching beta sheet
topologies. For details, see this thread.

Mar 12, 2008

Minirosetta has been updated to version 1.09. New graphics for windows have been included, and graphics
for the mac should be in by the next version. This update alsc includes a variety of new experimental
protocols for fullatom minimization. Please post any issues/bugs in this thread.

Feb 05, 2008
A new application called 'minirosetta’ has been released. This application is a complete restructuring of the
current rosetta applicaton and was designed to facilitate future development and science. Our goal is to




