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The answer to these question may provide clues to
understand diseases which appear to involve misfolding.
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All-atom representation of the solvated L55P-TTR system
used in the MD simulation
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System description:

n Protein: 1912 atoms n NAMD with CHARMM27 force
n Water: 3*14137 atoms eld

n Na‘t Cl : 71 ions n Simulated time: 8 nsec

n Total: 44394 atoms n CPUtime: 12 days/nsec/CPU

(@ pentium4 Linux cluster)
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If multiple simulations in the same or different experiment al

conditions are required, the data volume increases proport ijonally.

http://www.p-found.org IBERGRID'2008 - p. 5/20



http://www.p-found.org

The current situation

The Folding Problem

| Computational Approaches
| An example beta2-microglobulin

| The current situation

The P-found GRID project

Lysozyme

Wi e s

in Proteins 2000, 41, pp. 58-74

The P-found GRID Architecture

in Protein Engineering 2003, 16, pp. 561- 5?‘5

Challenges L. .
Chymotrypsin inhibitor 2 src,SH3 P
P
Acknowledgements fW M ﬂu & p—
= f_ et h__;—"". 22
Task Force L ( -

in Protein Sci. 2005, 14, 1242-1252

Transthyretin
% 3}

Tran sthyretln

in Structure 2004, 12, 1847-1863

in OMICS 2004, 8, pp. 153-166

http://www.p-found.org IBERGRID'2008 - p. 6/20



http://www.p-found.org

i | The current situation

The Folding Problem

| Computational Approaches
| An example beta2-microglobulin

Mot 1 * "
— | \ . -
EF 2 [N
) J I"h

The P-found GRID project
in Protein Engineering 2003, 16, pp. 561-575

Lysozyme

.M

The P-found GRID Architecture

in Proteins 2000, 41, pp. 58-74

Challenges L o
Chymotrypsin inhibitor 2 / src SH3 o
Acknowledgements (W W Ml N 2 iz
L T — e f— <\| -
Task Force "_ *'_F"# Sharing Platform @ %ﬂ

in Protein Sci. 2005, 14, 1242-1252

v in PNAS 2002, 99, 6719-6724
V7N

Tran sthyretln

% B EX

in OMICS 2004, 8, pp. 153-166

Tran sthyretln

; ,«/) ‘(; HU \}L'

in Structure 2004, 12 1847-1863

http://www.p-found.org IBERGRID'2008 - p. 7/20



http://www.p-found.org

The P-found GRID project

The Folding Problem

The P-found GRID project

| Objectives
| The data
| User pro les

The P-found GRID Architecture

Challenges

Acknowledgements

Task Force

http://www.p-found.org IBERGRID'2008 - p. 8/20



http://www.p-found.org

The Folding Problem

The P-found GRID project

| Objectives
| The data
| User pro les

The P-found GRID Architecture

Challenges

Acknowledgements

Task Force

http://www.p-found.org

Objectives

1. Sharing of simulation data
n Raw simulation data
n Calculated molecular property data
n Provenance data

n Metadata

2. Analysis and data mining of molecular property data

3. Dynamic deployment and application of proprietary

programs for calculating molecular properties and for
analyzing molecular property data
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The P-found GRID project Simulation Raw Data

| Objectives in the protein along the trajectory

| The data
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Represent different molecular properties

Challenges Derived molecular property data
of the protein simulation
Acknowledgements
Task Force
Record the parameters of the processes,
Provenance data tools and other aspect which led to the
creation of the simulation raw data
Convey the content and structure of the
Metadata repository to users so that they can

ef ciently navigate and use P-found.
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Data consumer users Download molecular properties data
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Data consumer users Download molecular properties data

Data provider users Upload simulation data
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The Catalogue & Property DB

n Stores four different types of data

u Simulation les catalogue
u Molecular property data
u Simulation description data

u P-found GRID management information

n Implemented in PostgreSQL

u Powerful, open source relational database system
u Strong reputation for reliability, data integrity, and correctness

u Supported within the Globus Toolkit Framework
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Storage and Computing Elements

n Modular components of the P-found GRID system

n Storage Element

u Stores simulations raw data
u Globus Toolkit 4.0 (GridFTP)

n Computing Element

u Computation of molecular properties

u Geographically close to simulation data
u Globus Toolkit 4.0 (GRAM)
u VMD
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The P-found GRID Web Portal

n Provides a friendly interface between the end-user and the
P-found GRID system

u

Coordinates the submission process of a new simulation

n Input of simulation parameters
n Upload of les
n Standard moelcular properties calculation, job submission and gathering

Browse simulation and properties
Coordinate other properties generation

Allow data mining on properties and les

n Developed within the Gridsphere web portal framework
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The P-found GRID Application
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Challenges for the future

n Global accessibility to the data repository

n Development of new data mining tools for study and
comparison of multiple simulations

n Prepare the system to accommodate simulation for methods

other than molecular dynamics
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Challenges for the future

n Global accessibility to the data repository

n Development of new data mining tools for study and
comparison of multiple simulations

n Prepare the system to accommodate simulation for methods

other than molecular dynamics

ldenti cation of high-level rules for discrimination amon g

folding and unfolding processes in amyloidogenic and
different structural classes of proteins
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