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Biomolecular structure ... why?

Function an mechanism of action
Design of Experiments
Understand Effects of Mutations
Drug Design




Nuclear Magnetic Resonance

Data acquisition Data processing Resonance assignment

' |mifur

Structure validation Structure calculations Restraint definitions




Practical issues ...

o # Applications
NMR raw data processing 0 File formatS

[ TopSpin /XwinNMR ] NmrPipe

— ] [ _NMRView | [ Cara ] [ CCPNAnalysis |
Autoassign MARS | | Pistachio | Match

L Expertise
o Installation

o o Software usage

|

|

| TENSOR2 ModelFree HydroNMR
|

[

RDCs
Relaxation data

Data analysis / restraints ge‘neratiqn
NOEs
o0 NMR structure calc.

Dihedral angles
PARA restraints toolkit

Paramagnetic data

TS
CANDID ARIA RADAR

. e Resources

Structure calculations / molecular dynamics ] Gromacs | 0] C P U p owe r

Modelling of biomolecular complexes 0 sto ra g es p ace

Procheck I Whatcheck I PSVS
DNA/RNA toolkit

e Standards?
e Comparison
e Good practices




Integrated protocols of NMR applications

Easy access to web interfaces

Exploit GRID technology

Lower the access level to GRID technology in life sciences




Crash course : Hello Grid!

|1 ~/.gl obus
total 16
-rwr--r-- 1 nuno users 4947 Nov 14 17:19 usercert. pem
1 nuno users 963 Nov 14 17:20 userkey. pem

VONns- proxy-init --vons ennr. eu
Enter GRI D pass phrase:
Your identity: /O=dutchgrid/ O=users/ O=universiteit utrecht/OJ=cheml CN=Nuno Loureiro F
Creating tenporary proxy Done
Contacting vons-02.pd.infn.it:15014 [/ C=lI T/ O=I NFN OU=Host / L=Padova/ CN=vons- 02. pd. i nf

Creati ng proxy Done
Your proxy is valid until Wed Jan 27 03:44:48 2010

cat hello.jdl
Execut abl e "script.sh";
St dCQut put “hel | 0. out";
St dErr or = "hello.err";
| nput Sandbox {"script.sh"};
Qut put Sandbox {"hello.err","hello.out"};

glite-wrs-job-submt -a -0 jid hello.jdl
glite-wrs-job-status -i jid
glite-wrs-job-output -i jid --dir ./out
nore ./out/hell o. out

Hello Gid! | was here : wn3-ennr.cermunifi.it




e-NMR web portal @ www.enmr.eu

home >>

Home HADDOCK Xplor-NIH CYANA CS-ROSETTA FormatConverter eNMR-database eNMR-Grid

Software eNMR Wiki

WELCOME TO THE E-NMR WEB PORTAL >> PROFILE >>

e-NMR aims at deploying and unifying the NMR computational infrastructure in
system biology, a project funded under the 7th framework program of the

-~
European Union (Contract no. 213010 - e-NMR). 6 I ] l r I r
1

NMR plays an important role in life sciences (biomolecular NMR), and structural
biology in particular, at both European and international levels. Our main objective
is to optimize and extend the use of the NMR Research Infrastructures of EU-NMR

e®e
L ] L ]
through the implementation of an e-Infrastructure in order to provide the -t
®gosene
biomolecular NMR user community with a platform integrating and streamlining e

the computational approaches necessary for NMR data analysis and structural e |nfrastructu re

modelling (e-NMR).




User friendly interface

gs..-Ros'ETTA. <

€-NMR GRID-enabled web*

Home HADDOCK  Xpi

eNMR Wik
WELCOME TO THE E-NMR WEB PORTAL >>
CS ROSETTA is a protocol which generates 3D models of oroteins, using anly the 13CA, 13CB, 13C, 15N, 1HA and 1MN NMR
chemical shifts &3 input. Based on these parameters, C5 ROSETTA uses 8 SPARTA-based selection procedure 1o select & set of
fregments fram a fragment-Birary (where the chemical shifts and the 30 structure of the fragments are known). The
fragments sre sssembled using the ROSETTA protocol. The generated models are rescored based on the difference between
the back-caiculated chemical shifts of the gensrated models and the input chéemical shifts. For more information see

spin.niddi.nih.gov/oax/software/CSROSETTA index. tml,

CS ROSETTA WEBSERVER

To use the €S ROSETTA webserver you must have registered for an account. If you do not have & account yet you
can register here

Setup your CS-Rosetta run

Give your run s name
TALDS file to sudmat [ Srowse )
Number of models to generate

RCSB POBics to exclude from aaiculston

Exciude fiexible parts? - Aot recommended.

Example of CS ROSETTA webserver output

CS-ROSETTA WEBSERVER STATISTICS

Server statistcs genersted on: 2009-06-01 23:13:29
Number of running requests: 6

Numnber of queved requests: O

www.enmr.eu/webportal

Web portal to chemical
shift-based structure
calculations with Rosetta

Rosetta is extremly CPU
intensive and can perfectly
make use of the GRID
resources

One typical run would require
between 1000 and 5000 CPU
hours on a single processor!

Only a few days on the GRID
depending on the load




GRID daemon beyond a portal

(e-Token based robot certificate)

l I

Executable file

Parameter files Post-processing

: Library files

EZ T

Polling



NMR User profile (I)

N Poor

. Fair

. Good
10— — —

I Very good

B Excellent

Computational NMR ~ General computer use

Experimental NMR

Knowledge level of participants in three key areas



NMR User profile (II)

50 %

B Most certainly
N Very likely
BN Probably
N Unlikely

10 %+

0%

Leamed how to Will use these tools
use these tools in the future

Participant assessment of workshop tool elucidation,
and future prospect for tool (web portals) usage



VO users distribution

ol ()
= @
o @
=0

®

‘.
v

e B

= %@




Some facts to summarise ...

2nd largest VO in the life sciences

210 registered users and growing

> 13000 CPUs

> 350 CPU years over the last 12 months

20% of Life Sciences on the Grid

User-friendly access to e-Infrastructure via web portals

e-NMR platform operational and well used!

Manuals for the e-NMR software and web-portals
e-NMR use-cases for use with the User Interface

PnP version of the gLite 3.1 UI (based on Gilda PnPUI)
Virtual instances of UI with e-NMR enabled



Zwartkijken / Idées Noires

“Life cycle of a GRID computing job?
That's something like:

Conception ...,
Abortion ...,
Conception ...,

Birth ...,

Premature death ...,
Reanimation ..., etc?
P

T.”

20100127 - 11 AM



SEVENTH FRAMEWORK

Enabling Grids
for E-sciencE
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