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The team: 

The	  Project	  

NMR	  and	  structural	  biology	  

A	  SpronkNMR	  production	  (www.spronknmr.eu)	  

The	  NMR	  structure	  determinaRon	  workflow	  
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#	  Number	  of	  dimensions	  2	  
#	  INAME	  1	  1H	  
#	  INAME	  2	  1H	  
	  	  12	  	  	  2.137	  	  	  2.387	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2756	  2760	  0	  
	  	  14	  	  	  2.387	  	  	  4.140	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2760	  2752	  0	  
	  	  32	  	  	  1.849	  	  	  4.432	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2259	  2257	  0	  
	  	  36	  	  	  1.849	  	  	  3.143	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2259	  2587	  0	  
	  	  39	  	  	  1.760	  	  	  4.432	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2260	  2257	  0	  
	  	  40	  	  	  1.760	  	  	  1.849	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2260	  2259	  0	  
	  	  43	  	  	  1.760	  	  	  3.143	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2260	  2587	  0	  
	  	  46	  	  	  1.649	  	  	  4.432	  1	  T	  	  	  	  	  	  	  	  	  	  1.035e+05	  	  0.00e+00	  r	  	  	  0	  2583	  2257	  0	  
	  	  47	  	  	  1.649	  	  	  1.849	  1	  T	  	  	  	  	  	  	  	  	  	  0.000e+00	  	  0.00e+00	  -‐	  	  	  0	  2583	  2259	  0	  

assign ( resid 501  and name OO   ) 
      ( resid 501  and name Z   ) 
      ( resid 501  and name X   ) 
      ( resid 501  and name Y   ) 
 
      ( resid   2  and name CA   )   -0.1400  0.15000 
 
assign ( resid 501  and name OO   ) 
      ( resid 501  and name Z   ) 
      ( resid 501  and name X   ) 
      ( resid 501  and name Y   ) 
 
      ( resid   3  and name CA   )   -0.0100  0.15000 

Data	  
interpretaRon	  

Structure,	  dynamics	  &	  interacRons	  
!	  impact	  on	  research	  and	  health:	  

-‐ 	  origin	  of	  disease	  
	  -‐	  design	  of	  new	  experiments	  

	   	  -‐	  drug	  design	  …	  

ExploiRng	  GRID	  resources	  in	  structural	  biology…	  

ComputaRons	  

NMR	  data	  collecRon	  and	  processing	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  SAXS	  data	  analysis	  

•  A	  distributed	  and	  shared	  computaRonal	  infrastructure	  
–  WEB 	  offers	  a	  large	  collecRon	  of	  data	  
–  GRID	  offers	  a	  large	  collecRon	  of	  computaRonal	  power	  and	  space	  

•  In	  a	  cooperaRve	  system	  with	  a	  dedicated	  fair	  share,	  a	  single	  
user	  can	  exploit	  ALL	  available	  unused	  resources!	  

•  GRID	  definiRon	  
–  “A	  flexible,	  secure,	  coordinated	  resource	  sharing	  among	  dynamic	  

collec8ons	  of	  individuals,	  ins8tu8ons,	  and	  resources	  what	  we	  refer	  to	  
as	  virtual	  organiza8ons.	  In	  such	  se?ngs,	  we	  encounter	  unique	  
authen8ca8on,	  authoriza8on,	  resource	  access,	  resource	  discovery,	  and	  
other	  challenges”.	  

	  
The	  Anatomy	  of	  the	  Grid.	  Ian	  Foster,	  Carl	  Kesselman	  -‐	  2001	  

What	  is	  a	  Grid?	  

Virtual 
Organizations 
accessing 
different and 
overlapping 
sets of 
resources 

•  Virtual	  OrganizaRons:	  
–  groups	  of	  individuals	  or	  insRtuRons	  who	  share	  the	  
compuRng	  resources	  of	  a	  "grid"	  for	  a	  common	  goal,	  
providing:	  

•  centralized	  soeware	  management	  on	  mulRple	  Grid	  sites	  
•  users	  support	  

Virtual	  OrganizaRons	  and	  the	  Grid	  

•  Operate	  and	  further	  develop	  a	  user-‐friendly	  e-‐Science	  gateway	  
for	  the	  NMR	  and	  SAXS	  communiRes	  

•  Establish	  a	  virtual	  research	  plaform	  for	  (interacRon	  with)	  the	  
user	  community	  

•  Provide	  support	  to	  soeware	  developers,	  users	  and	  other	  e-‐
Infrastructure	  projects	  	  

•  Foster	  the	  adopRon	  and	  use	  of	  e-‐Infrastructure	  in	  a	  wide	  range	  
of	  flanking	  disciplines	  within	  the	  life	  sciences	  

•  Operate	  and	  consolidate	  the	  eNMR	  Grid	  infrastructure	  and	  to	  
extend	  it	  to	  interoperate	  with	  other	  worldwide	  Grid	  iniRaRves	  

•  Develop	  a	  model	  to	  ensure	  sustainability	  of	  the	  project	  

Main	  objecRves	  



21/01/14 

3 

•  Our policy is to shield as much as possible the end 
user from the Grid and all middleware related issues 
and commands 

•  For this, we chose to develop mainly application web 
portals providing “protocolized” access to the Grid 

•  To facilitate operation, we use when possible robot 
certificates 

•  Experienced users can still interact directly with the 
Grid via UI and we provide “ready-to-go” 
customized UI distributions (MILU) for download 

The	  WeNMR	  philosophy	  for	  interacRng	  
with	  the	  Grid	  

The	  Virtual	  Research	  Community	  

eScience	  hub	  for	  NMR	  and	  structural	  biology	  

Infra
stru

ctu
re 

Science 

Community 

Knowledge 

The WeNMR VRC The WeNMR VRC 

Knowledge	


Help	  Center	  

Tutorials,	  Wiki	  

Consultancy	  

Services	


Portals	  

VRC	


Third-‐party	  aggregaRon	  

Grid	  

Exposure	


Marketplace	  

Blogs,	  news,	  
events..	  

User	


NEW! 	

SSO	


Facebook	  
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The WeNMR VRC 

Knowledge	


Help	  Center	  

Tutorials,	  Wiki	  

Consultancy	  

Services	


Portals	  

VRC	


Third-‐party	  aggregaRon	  

Grid	  

Exposure	


Marketplace	  

Blogs,	  news,	  
events..	  

User	


NEW! 	

SSO	


Facebook	  

•  42 help center requests	


•  Consultancy remote or on 
location	


•  52 tutorials, 70 wiki 
documents, 20 movies	


The WeNMR VRC 

Knowledge	


Help	  Center	  

Tutorials,	  Wiki	  

Consultancy	  

Services	


Portals	  

VRC	


Third-‐party	  aggregaRon	  

Grid	  

Exposure	


Marketplace	  

Blogs,	  news,	  
events..	  

User	


NEW! 	

SSO	


Facebook	  

•  29 web portals	


•  of which 17 by partners	


•  Uniform access through the new 
Single Sign On functionality	


•  RPC access available for some 
portals	


www.wenmr.eu	  

w
w
w
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r.eu	  
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The WeNMR VRC 
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The	  WeNMR	  services	  porfolio	   And	  SAXS	  services	  as	  well!	  

Behind the scene of most portals	  

!

Services	  and	  Usage	  
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WeNMR	  VRC	  (Nov.	  2013)	  

•  One	  of	  the	  largest	  (#users)	  VO	  in	  life	  sciences	  
•  >	  575	  VO	  registered	  users	  (36%	  outside	  EU)	  
•  >	  900	  VRC	  members	  
•  ~	  82	  000	  CPU	  cores	  
•  >	  2M	  SI2K	  CPU	  years	  	  
•  >	  5M	  jobs	  User-‐friendly	  access	  to	  Grid	  via	  web	  portals	  

www.wenmr.eu 

NMR	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  SAXS	  	  	  A	  worldwide	  	  
e-‐Infrastructure	  for	  NMR	  
and	  structural	  biology	  

VO registered user distribution 

• 	  	  575	  users	  from	  42	  countries	  	  	  	  	  
• 	  	  36%	  outside	  Europe	  
• 	  	  9.7	  users/month	  growth	  
• 	  	  enmr.eu	  largest	  VO	  in	  life	  
	  sciences	  

GRID resource centers worldwide 
 

hsp://gstat2.grid.sinica.edu.tw	  

GRID resource centers supporting 
the enmr.eu VO 

hsp://gstat2.grid.sinica.edu.tw	  
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GRID resource centers supporting 
the enmr.eu VO 

hsp://gstat2.grid.sinica.edu.tw	  

Application accounting 

A	  few	  examples:	  CS-‐Rosesa	  

CS-‐ROSETTA	  

RMSD	  from	  naRve	  

CS
-‐R
os
es

a	  
sc
or
e	  
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/Volumes/Home/Users/christophe/minirosesa_svn/bin/minirosesa.macosgccrelease	  -‐abiniRo::increase_cycles	  
1	  -‐nstruct	  10	  -‐database	  /Volumes/Home/Users/christophe/minirosesa_database	  -‐frag3	  /Volumes/Home/Users/
christophe/Dropbox/minirosesa_pcs_file/DATA/1NKU/FRAG_CS-‐ROSETTA/frag3.t000.rosesa.tab.gz	  -‐frag9	  /
Volumes/Home/Users/christophe/Dropbox/minirosesa_pcs_file/DATA/1NKU/FRAG_CS-‐ROSETTA/
frag9.t000.rosesa.tab.gz	  -‐abiniRo::stage1_patch	  /Volumes/Home/Users/christophe/Dropbox/
minirosesa_pcs_file/SCORE/score0_pcs1.wts_patch	  -‐abiniRo::stage2_patch	  /Volumes/Home/Users/christophe/
Dropbox/minirosesa_pcs_file/SCORE/score1_pcs1.wts_patch	  -‐abiniRo::stage3a_patch	  /Volumes/Home/Users/
christophe/Dropbox/minirosesa_pcs_file/SCORE/score2_pcs1.wts_patch	  -‐abiniRo::stage3b_patch	  /Volumes/
Home/Users/christophe/Dropbox/minirosesa_pcs_file/SCORE/score5_pcs1.wts_patch	  -‐abiniRo::stage4_patch	  /
Volumes/Home/Users/christophe/Dropbox/minirosesa_pcs_file/SCORE/score3_pcs1.wts_patch	  -‐naRve	  /
Volumes/Home/Users/christophe/Dropbox/minirosesa_pcs_file/DATA/1NKU/idealized_1NKU.pdb	  -‐
out:file:silent	  /Volumes/Home/Users/christophe/PCS_ROSETTA_RESULT/ABINITIO//
1NKU_exact_N1_PCS1.silent	  -‐out:file:scorefile	  /Volumes/Home/Users/christophe/PCS_ROSETTA_RESULT/
ABINITIO//1NKU_exact_N1_PCS1.sc	  -‐abiniRo::rg_reweight	  0.5	  -‐abiniRo::rsd_wt_helix	  0.5	  -‐abiniRo::rsd_wt_loop	  
0.5	  -‐abiniRo::use_filters	  false	  -‐broker::setup	  /Volumes/Home/Users/christophe/Dropbox/minirosesa_pcs_file/
RUN/././1NKU_exact/setup_pcs1.txt	  -‐run:protocol	  broker	  -‐overwrite	  -‐PCS:normalizaRon_id	  1	  -‐
in::file::naRve_exclude_res	  1	  2	  3	  4	  5	  6	  7	  8	  9	  172	  173	  174	  175	  176	  177	  178	  179	  180	  181	  182	  183	  184	  185	  186	  187	  -‐
mute	  core.scoring.methods.PCS.PcsEnergy	  -‐mute	  core.opRmizaRon.LineMinimizer	  

CS-‐ROSETTA	  (not)	  web	  portal	  
CS-‐ROSETTA	  
web	  portal	  

CS-‐ROSETTA	  behind	  
the	  webserver	  

HADDOCK:	  Shedding	  light	  on	  
biomolecular	  interacRons	  
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Haddock	  
web	  portal	  

User	  friendly	  easy	  interface	  

"  3600 registered 
users 

"  > 60000 served 
runs since June 
2008 

~ 12% on the  
GRID 

What	  is	  happening	  behind	  the	  scene?	  

A	  few	  examples:	  GROMACS	  
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GROMACS	  
web	  portal	  

Runs	  in	  parallel	  on	  
the	  Grid	  using	  
GROMACS	  
mulRthreading	  
capability	  
	  
Currently	  for	  
efficiency	  runs	  on	  
6	  processors	  
	  
CREAM-‐CE	  
features	  used	  for	  
parallel	  job	  
submission	  

Involving	  soeware	  developers	  and	  
pushing	  new	  developments:	  

CASD-‐NMR	  

CASD-‐NMR	  

•  10	  blind	  targets	  (structures	  to	  be	  determined	  by	  fully	  automated	  methods	  
•  15	  teams	  worldwide	  involved	  with	  their	  respecRve	  developer	  teams	  
•  Assessment	  of	  results	  by	  independent	  team	  

•  Impact:	  WeNMR	  &	  EU	  as	  drivers	  of	  innovaRon,	  leading	  to	  to	  new	  
soeware	  developments,	  increased	  trust	  in	  automated	  methods	  and	  
improved	  services	  for	  end	  users	  

Structure	  20,	  227–236,	  2012	  

CASD-‐NMR	  
Protein Structure 

Initiative 
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Dissemination highlights	  

WeNMR	  YouTube	  Channel	  

Dissemination highlights: general public	  
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