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 The structural biology e-Infrastructure
landscape over the years
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European Open Science Cloud
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ioiting GRID resources in structural biology...
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Structure, dynamics & interactions
= impact on research and health:
- origin of disease
- design of new experiments

- drug design...
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The WeNMR VRC

edcience
hub in the Cloud
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W (é) -nmr A worfdwide o-Infrastruciure for NMR and structurad biology
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L # e WW'@Q
' e-Infrastructure for NMR and
~ - structural biology

WeNMR VRC (February 2018)

* enmr.eu: One of the largest (#users) VO

e User-friendly access to Grid via web portals
* Supported by an SLA (2016, updated in 2017) with EGI and NGIs y

www.wenmr.eu “-Nnmr

O West-Life bl@%@[ e-infrastructure

|||||| - DatoCloud Structures for Life
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Operational since 10 years
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The West-Life VRE

W@Est-Life

Home Services v Support v News Abowt v Clowd Developers Contact ntroduction

. ‘ West-Life Twitter
West-Life: Virtual Research e

Environment for Structural Biology oo

This week MDY Ve '
paer Vet wil Do VI A
Soynote lecture at 1T TRANSFORMATION
AND CLOUD CONTENT MANAGEMENT
FOR UFE SCIENCES O 1354

IT TRANSFORMATION AMD CLOUOD CON. .
Computational and data management solutions for structural TING Sware wlt 407ve a8 & Dusiness renwirts

biology

Mission:

West-Lite provides services for computation and data management o researchers in structural
blology, integrating muitivle approaches and experimentsl technigues. 1t bullds on Europesn e
nfrastructure solutions from EGE and EVDAT and Fnks together web services and repositories for
structural Dickogy. It is also engaged in the development and dissemination of Dest practices

~™

Tiziana Forrari
01 Al 2018 SE 0 iy :
Colelrate 1 4 yoirs of COMPUENgG Yof sCeCe

west-life.eu

......
D oo
.......

West-Life bioexcel

INDIGO - DataCloud Structuree for Life
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Challenges & e-Solutions

-m Attract users!

= Offer them top of the line eScience solutions for
their research ... which means top of the line
software

0 West-Life biockel

.... e-infrastructure
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The West-Life VRE

Wast-Life

i Services v

Data Access

* Bioinformatics

E N Tools

Integrative
Modelling

Crystallography

Electron
Microscopy

NMR
Virtual Machines

Com 3rd Party Services
biol¢

_ . Search Services
Missi

West-Lite pro

Developers Contact ntroduction

anagement solutions for structural

OF CoOmpuUtation and data management to researchers in structural

Blology, nlt‘u'n" mudtiole approaches and experimental technigues. It bullds on European ¢
nfrastructure solutions from EGF and EVDAT and Fnks together web services and repositories for
structural Diclkogy. It is alse engaged in the development and dissemination of Dest practices

west-life.eu

West-Life biooel

Structureg for Life

West-Life Twitter

W chorm TN heSH

West-Lite =~

pater Tech! wil Do gWING A
Keoynote lecture at 1T TRANSFORMATION
AND CLOUD CONTENT MANAGEMENT
FOﬂLIfESClEKIS ) Gloom B354

IT TRANSFORMATION AMD CLOUO CON.
TS vt ol orve a8 3 Dusress ifwrty

~™
.~

Ot Aet 2018 BEOL wndes @ wirivs
wouuumdwlmhm

@) EOSC-hub

------
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@ eoschub

ematic services under EOSC-Hub

SERVICES FEDERATION USE CASES BUSINESS ABOUT Q

EGI / USE CASES / SCIENTIFIC APPLICATIONS AND TOOLS

Virtual Imaging Platform

A tool for ngd body fittng of Ve and quantdy the

Computational 1ools to model Web portal for medical smulation

compioxes Of proters and other
Dromolecuies

Chipster

Open sowrce platform for data
analyws

Clustalw?2

A platiorm for multiple ahgnment
of nuchn 300 and peoten
wqQuenies

A platform for mudtiple ignment
of nucie< 0d and proten
squences

W@st-Life poé@

Structureg for Life

Atomc structures into cryo-EM
density maps

NBIS toolkit

Soinformatics tools for the ide
ORNCe 1esearch communty (eg
SCAMPYL TOPCONS)

AutoDock Vina

A molecudar dockng and wriual
o’ réenng (m_‘foMY‘

SC0esSDMe It eraction space iIn
macromoieculy complexes

and mage data analyus

Galaxy NAMD

Cpen source platform for
blomedCcal research

AMBER

A wed portal for Nuciear Magnetx
Rescoance (NMR) stractures

A 100! for bromolecula modeing

A web porty for the 3D structure
preadtion of protens

https://www.egi.eu/use-cases/scientific-applications-tools/

e-infrastructure
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Challenges & e-Solutions

Nady,
T+
/= Attract users!

“ = Offer them top of the line eScience solutions for

Q) . . .

;}’ their research ... which means top of the line

software
" Provide them training, tutorials and support

C’b W@SETL'IS b lO 6 elnfrastructure
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% i est-Life knowledge and support center

B0 W@St-Llfe
1/ Various online

-/ tutorials Tutorials
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@ eoschub
Challenges & e-Solutions

| \‘\f_ f

/= Attract users!
’\ = Offer them top of the line eScience solutions for
Q) . . :

their research ... which means top of the line

softwares)

" Provide them training, tutorials and support
= Make their life easier
=» SSO mechanisms

=» Build bridges between applications and
with e-infrastructure solutions

‘s
------
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Building bridges

R A 4 f ) 7 o
M@ Bin CC

-

Under EGI-Engage

W@Est-Life

INDIGO - DataCloud

@ EOSC-hub

- European Open Science Cloud

@ EOSC-hub

¥ %
oooooo
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Building bri/dgfe between services
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.
7 r
Client Station f ‘
g _HTTP -
— L o 2 A
RvT /
\ —— ~- - — - \
M  Storage \
— Ubuntu 1404  512Gb
acr i |5
32 Gb RAM
ENMR.cu VO iebaze |

(2) W@st-Life po%@

uuuuuuuu Structureg for Life

C 0O @ scipionwebtools.westlife.fedcloud.eu/m/services)

f& SCIPION

Scipion web tools
Some of the Scipion framework methods available
online 1o process your cryo electron microscopy data.

Create your initial  Get your map

Align your

movies local resolution
Try D Xemigp optical flow You may want 1o try 3 Try 3 ciferent methods 1o
kocal algrment method c¥erent methods o assess the local

align your movies. a0 initial vol, ON of your map.

e s

ex Sopion & koenesd wiier Pw GNL Genersl Pusis Lo

Coortacs

@o

Explore protein

interactions

Use 30 dana 10 expion
possbie domal-domain

@ EOSC-hub

Can you trust

your map?

Fun 2 methods 10 assass
Pe rolabilty of your map
roconstruction,

Wast-Life .. iNEXT

¥ %
oooooo
D 5
ooooooo
g
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New grid, GPGPU-enabled web portals:
DISVIS & POWERFIT

A
POWERFIT - ' — = =
ésfgj;enabled web portal o2
e — — docker
Powerfit fits your 3D structures in any map! indigOdataClOUdappS/diSViS
] w  Wo@st-Life
T | X *doc ker
vt - — - -m- o e e e e i MgBein indigodatacloudapps/powerfit
~ SEA b AT z E
udocker
http://milou.science.uu.nl/enmr/services/DISVIS/

(Userspace Container Support)

http://milou.science.uu.nl/enmr/services/POWERFIT/

* Hosted in Utrecht
* Implement INDIGO-Datacloud solutions
&0 Wast-Life bioexcel
Structureg for Life Corter of Excetincefor Comftons! Bholecar Reseerch

¢ Runs on GPGPU resources in Florence

e-infrastructure
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.Q 0 SIS

 Send to POWERFIT |

POWERFIT »

GRIP*eénabled web portal :@'Banwn% X

Input form f® SCIPION
sm=mmmomermem T vestdite

Cryo-t9 map (provided by Soigian)* eeetutima
Spiaen ook maph WP LEGRNAGTRL mrT

FrsSp—— Cham 1008) — e
Weowse. Mo e seecoed.

Cryo-EM map (provided by Scipion)*

ScipionWebTools_mapFjqWFuUEg8iN4QZks.mrc

0 West-Life bioacel
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FANTEN =

" sepifice powered by WeNMR and'West-Life
e

WELCOME TO FANTEN WEB PORTAL
@ @O pNew release now! MWL Download User Manual W Download Example Files

Tensor 1 Tensor 2

Metal n®1 in PCS file has 86 data in Subunit A
Metal n°1 in RDC file has 34 data Subunit A @ HADDOCK refinement | & Download Files —
Metal n°1 in PCS file has 165 data in Subunit B
Metal n°1 in RDC file has 172 data Subunit B

PCS fitting RDC fitting
80 / T

SubA Qf = 0.047 / SubA Qf = 0.037 /’ {
¢ “ |

SubB Qf = 1 SubB Qf = 0.05

HADDOCK?2.2-.
WeNMR/West-Life (GRID=

mikaeltr

Password

s |

Register here

/ SubA Fitted PCS

7 & M SubB Fitted PCS

WELCOME TO THE WENMR/WEST-LIFE WEB PORTAL »>

4.0 13 1 s 80 © LH " “

Observed PCS (ppm) Observed RDC (Hz)

HADDOCK server status for docking run FANTEN-demo

Status: FINISHED

Your MADDOCK run has successfully completed. The complete run can be downloaded as a gzipped tar file here. The file
containing your docking parameters is here.

Please cite the following paper In your work:

S.). de Vries, M. van Dijk and AM.1.). Bonvin. The HADDOCK web server for data-driven biomolecular docking
Noature Protocols S, 883-897 (2010)

dol:10.1038/nprot.2010.32

Summary

HADDOCK clustered 190 structures In S cluster(s), which represents 95.0 % of the water-refined models HADDOCK
generated, Note that currently the maximum number of models considered for clustering is 200,

The statistics of the top 10 clusters are shown below. The top cluster is the most reliable according to HADDOCK. Its Z-score
indicates how many standard deviations from the average this cluster is located in terms of score (the more negative the
better) [

W@Est-Life

INDIGO - DataCloud Structuree for Life

A graphical representation of the results is also provided at the bottom of the page.
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Wast-Life

Services v Support

Data Access

We

* Bioinformatics

E N Tools

Integrative
Modelling

Crystallography

Electron
Microscopy

NMR

Virtual Machines
Com 3rd Party Services
biol¢

_ . Search Services
Missi

West-Lite provid o Wu( 0N and At management Lo researchers in structural
blology, integrating muitivle approaches and experimentsl technigues. 1t bullds on Eurcpesn e ®
nfrastructure solutions from EGE and EUDAT and Fnks together web services and repositories for Tisiena Ferrar
structural Diclkogy. It is alse engaged in the development and dissemination of Dest practices
ullu XY ‘ AN t L ) C - 2 01 Aoet 2018 BEGL wides

West-Life bioaxcel

Structureg for Life

A% Abowtt v

@) EOSC-hub

The West-Life VRE

Clowd Developers Contact ntroduction

West-Life Twitter
al Research e

West-Lite

paer Vecht wil Do gWINg A
Keoynote lecture at 1T TRANSFORMATION
AND CLOUD CONTENT MANAGEMENT
FO‘!U‘CSCKKIS ) Giooa B354

IT TRANSFORMATION AMD CLOUO CON.

anagement solutions for structural TING Sware wlt 407ve a8 & Dusiness renwirts

muvtmdmtmum

west-life.eu
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The West-Life Virtual Folder

. W@st- Llfe

_,\
/1“

'L‘ VJ\J Vr rome
1
[T~
~{_ /
[T~
“‘f# Settings File Manager
\r You can aggregate multipie wed basad storages and access to the You can browse files from 3l registered providers from oo plice,

/

oonmhwnoneplaoe Currently supported storage providers: Oicking on a Me will cpen &'s contert in second panel: These tools
: ore inmtegrated; Litemol viewer visualizes file with “pdb* or “ent”
extension. Dataset and PCS components viewer - If you dick on

‘Dataset” tab.  Fie Manager

/

‘,4
/S

WEBDAV access Available local services

You can access the files directly using WEBDAV protocol.
Generate public URL for WEBDAV access

Dinciprmar: UL genersted by this 1000 ABOWS 300088 10 TH MOSOUNToE, Satanets
and Sles without any other suthentication mechanum, Une £ 5o AUSE only your
tanks. The URLs mill expine in (77) days after creetion,

Use File picker o generate individual WEBDAV capable links to

individual fles or drectories.

W@st-Life DioeX

INDIGO - DataCloud Structureg for Life
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o The West-Life Virtual Folder

J ¥ J
4 | J 7
= T ~L
—~—t [ / J ’
rj\

{7
¥}
pfd ] ‘%‘/ y,
- /S /’ 7 A

shaee
Q)
—_
Q)

ARIA Authentication Service

am,j.bonwin@uunl Dorr't Remember Login

SRR RRARRRRRENS 1~ "'l’..j'.l"‘

SSO authentification via INSTRUCT-ERIC

0 West-Life bioekel

|||||| - DotaClovd
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The West-Life Virtual Folder

. ~ -
]WC, S t = L l fe Logout Virtuad Folder Home Services Support News About

VF Home Settings

Storage providers ¥
List of connected providers y
Alias Type .
b2drop B2Drop Browse content /X B2Drop
Dropbox
dropbox Dropbox Browse content 111X WebDay

Add new flle provider

Allows to aggregate storage providers

......
D oo
-------

e-infrastructure
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The West-Life Virtual Folder

Structuree for life

\, WC) S t " L I fe Virtual Folder Home

VF Home File Manager

/b2drop/DISVIS-data contains 4 items.

name ext size date i
. UP-DIR

PRE5.pdb  |pdb|156kB [2/20/2017|
PUP2.pdb pdb 148kB 3/7/2017

restraints.txt txt 237 b 6/13/2017

restraints_filtered.txttxt 192 b 6/13/2017

Allows to browse storage

o' %
------
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Wost-Life biogkc

®) EOSC-hub

West-Life VMs

Cloud Developers Contact ntroduction

Services v

Virtual Machine Services
. ScipionCloud v1.0 W

A t

v . . ' A
. West-life VM with Virtual Folder for OpenNebula or Virtualbox W
Contimuinusdy w@oated SCenting Linux 7.2 dedivered by Carn'd™ 4 0 confgured with Wiest e feature - D6 1 VirtuaiFobder andd 'West-Me related software ICCPA
Scpion, ) Thih wvirtusl machine teom cperating yaters [Sclentifc Uinuox 725 froon cermvn.ch and softwars from west -(fe.ogles st

. West-life VM with Virtual Folder for OpenStack W'

Clone of West 1fe WM (ompoatitde with DpenStack

powersd v BT

Copyright © 2018 West LUfe
Thin profect i fended By Horooe 2000
West Lile it gurt of the & Infrastructure Virtust Research Environment (VRE] praject No. 475858

ot AL Oastion 4 .

This work s Scersed under & Croastve C

Structureg for Life

e-infrastructure
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West-Life VMs

Applications Database Software

J o Home i Marketplace Marketplace
3 ' Hore » Vil Acphecms » Wesd-ite VW £2 10 e VMOps dashboard
B m Pshcasom 71 Wirtual Applarce Versom Comments & Latings o
l
West-life VW] Demfers ¥ [paomalod Communicaton
M. wawaw ‘u‘-“' (Mg s d) l;r lrv\VOVOn Akioe @

(s AT 2% 8 cortac

E West-Me VM with virfuaifoider consolidating mufiple sforage providers and soffware ready for (o 5end & message
siructunsd biology. Suppored WEBDAV, EUDAT BZDROP and Dropdox 6 =

BE"N|

20T s ) Catagory: Appicaton Servens + Apphcation Biacks
Discpiines Computationdd soingy ¥ * Shustew bology ¥

Tags | udd | svwes  wetthy s ey Lnied ngdom

Dol Urks! Yoeabeite (7)Y 1 O0wsced (1Y

Comnuously wpdsed SOentifie Linus 7.0 debvered by ComvM 4.0 convigured s West Me feature - D61 Vinmuaifolder
andd Wess-Me relatnd software {I0P4, STpion, . ) This vt machine takes operating system (Scentfic Linux 7.2) from
cormem.ch and woftware from west-ife.aglew stes, VIV thould Bawe inatant Scoess 20 Internet of feest at Syt L of the
softmare, otherwiie 1Y Nt DOSUdownioed the depended softmire N0 Dhe Cache.

Available from EGI AppDB

W@st-Life iox

INDIGO - DetaCloud Qtrueturee for Life Cortor of Ex0

e[ e—infrastructun:e
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West-Life Virtual Folder

‘ ’ This ropoRiory Pull requests ssues Marketplace Expiore LY > - o v

h2020-westlife-eu / virtualfolder-docker OwWatch~ 3 % Star 0 VFerk 0

<) Code s

\.
5
i
o

Pull requests © Projects 0 Wikl iInsghts

Filesystem mount of the virtualfolder in a docker comainer

{0 2 commas ¥ 1 branch 0 relcases A2 1 contributor & MIT
Beanch: master v Now pull roguest Croate new fle  Upload fles Find fle Clome or downiosd «
- Benzene Create LICENSE Latest commat 2alhibe on Sep 35, 2017
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Conclusions

* Life of users made easier by offering direct
-connections between portals (no need to
download and upload data)

* West-Life Virtual Folder solution
* Aggregated view of data
* Direct transfer to portal via webdav

* Future: Direct upload of results to Virtual
Folder
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