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@ EOSC-hub Outline

 Domain and background of the scientific community
e Community and Impact

* Challenges and solutions

e Supporting COVID-19 research

* Future perspectives

23/03/2021 https://wenmr.science.uu.nl 2




‘@)‘ EOSC-hub Domain: life sciences / structural biology W*—nmr

Understanding life at the molecular level

/ Main use cases: \

* Disease-causing mutations
* Engineer better molecules for material, health or food

applications
e Obtain a starting point for drug design to combat
\ disease /

23/03/2021 https://wenmr.science.uu.nl 3




@ EOSC-hub

Virtual Research Community

>11 years of serving this research community

Made possible via HTC resources provided by
FP7 and H2020 e-Infrastructure projects over
the years

23/03/2021 https://wenmr.science.uu.nl 4




@ EOSC-hub

WENMR | A WORLDWIDE-E-
INFRASTRUCTURE FOR
‘NMR AND STRUCTURAL

- BIOLOGY

‘ J
~WE=nAr

WeNMR is'a
worldwide e-
Infrastructurefor
NMR and structural
biology.

© Email |

€3 Facebook
@ LinkedIn

O Github._|
O Youtube

ABOUT  NEWS  EOSC-HUB SERVICES  SUPPORT  TUTORIALS

WeNMR is a Virtual Research Community supported by EGI. WeNMR aims at
bringing together complementary research teams in the structural biology and
life science area into a virtual research community at a worldwide level and
provide them with a platform integrating and streamlining the computational
approaches necessary for data analysis and modelling.

This is a new re-design of the WeNMR entry. At the moment, WeNMR is
operating as a thematic service in the EOSC-hub project.

The old registration system has been discontinued, but we are working to
provide a new one soon.

N9 JWUaM'’ MMM

23/03/2021
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J EOSC-hub HADDOCK - Integrative Modelling Platform

Ep.= 44,
dmeyr

J]

bioinfo My, NMI
SRS v«‘ (-4

{031

HADDOCTK 2.4.

@Bonvinlab

ADDOCK

High-Ambiguity Driven Docking

f4 HADDOCK2.4 ~  About

~|a
~—
|
—_
~|a

Ev = 4{[

WELCOME TO THE UTRECHT BIOMOLECULAR INTERACTION WEB PORTAL >>

Login via learn more ...
Welcome! HADDOCK (High Ambiguity Driven protein-protein DOCKing) is an informatio NMR titrations .
the modeling of biomolecular complexes. — B4 - NMR crosssaturation
i) z mutagenesis f} & _ ) )
HADDOCK distinguishes itself from ab-initio docking methods in the fact that it encodes il (— ] Check-In g B | s @J 5:} ﬁ
protein interfaces in ambiguous interaction restraints (AIRs) to drive the docking process IJ + (= { 1 3 )
unambiguous distance restraints (e.g. from MS cross-links) and supports a variety of oth OR b 4 J H

residual dipolar couplings, pseudo contact shifts and cryo-EM maps.
HADDOCK can deal with a large class of modeling problems including protein-protein, prc
complexes, including multi-bodies (N>2) assemblies. Email or User Name

| Rew g

B
i
Cross-linking \

» 13 HADDOCK
‘ ‘ High Ambiguity Driven DOCKing

gl;I: extgagb l o _[~Z’ poge e
DZO \

HADDOCK is one of the flagship software in the EU H2020 BioExcel Center of Excellenc
Password

‘ (1 Keep me logged in

ADDOCK

5
Wghamtsp O e

» New user? Register =)

e

& By tf) < 1 Forgot your password? Reset &) \

T ' Other sources
New to HADDOCK? To Our server is easier HADDOCK is used for Looking for support or Bioinformatic predictions e.g. SAXS, cryoEM
use the HADDOCK than ever to use. excellent science and questions about
docking server you must Try our new submission so far it has been cited HADDOCK'’s usage? EFRGSFSHL NMR anisotropy data
have registered for an interface! more than 5000 times! Check our BioExcel
account. forum!

Submit a new

job See our tutorials

EFEPSYPHI

EFKGAFQHV .
EFKVSWNHM
= Y-
IYANKWAHV Y
anisotropy

RDCs, para-restraints, diffusion

Get Help

Dominguez, Boelens & Bonvin. JACS 125, 173 (2003).

De Vries et al. Nature Prot. 2010

https://wenmr.science.uu.nl/haddock2.4/

Van Zundert et al. J.Mol.Biol. 2016

23/03/2021 https://wenmr.science.uu.nl 6




Q) EOSC-hub e-Infrastructure landscape over the years

eal-AcE m INDIGO - DataCloud
EUROPEAN OPEN ‘ Eos C-I b
SCIENCE CLOUD 1 tl

European Open Science Cloud

23/03/2021 https://wenmr.science.uu.nl 7




~ 22,000 registered users

> 120 countries reached

Both researchers and
students

Sustained growth of the
community

https://wenmr.science.uu.nl/user_map

Country

Total Users

EU Users

India

United States
United Kingdom

¢

All_Users HADDOCK

21,924
4,589
4,549
3,174
1,327

21,126
4,345
4,445
3,054
1,272

DISVIS POWERFIT SPOTON

3,073 2,445 2,803
652 456 510
605 532 601
421 298 371
148 124 127

23/03/2021
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@) EOSC-hub  Operational since >10 years wW@&-nmr

700000 enmr.eu VO grid jObS
Starto
600000 EOSC-HUp
V\Slta:th?: l End of
est-Life
500000 1 End of est L
Start of EGI- E" ge
300000
End of
WeNMR
200000
End of "
o eNlMR “ ‘ | “ “ “ | | | | “| ‘
0 .I“|._-l-...I-llllll““l“llllllll |IIIIIII |I|
- T NO =1 T NO =E IT NOE T NOE T NOE T NOE & NOE & NOE I NOE I NOE T NO -
SO OSSN SN e SN S SN e S S SN E S S SN E S S SN E S S SN E SN SN SN e SN SN e SN E SN E SN SN N
DO OO NO OO0 N™ =l =\ SN AN AASN OO\ I NINSSNUO O OSNDNDNENNSNOMOWMON NGO OO N O
O O O 0O ™l = =l © e v e = e = = AN = = =l M = = = <F = = =& N = = = O = =& = N = = =l 00 =l = - OO &N
O O O OO 0O 00 = O 00 = OO0 =wH OO0 =€§ O 00 = OO0 0 = OO0 =H O 00 = OO0 = OO0 O = O
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@ EOSC-hub WeNMR - Impact

# new user registrations

RASFIINF P1 P2 P pA

HS06 CPU wall time in million
hours

RASFIINF P1 P2 P pA

# user submissions

RASFI INF P1 P2 P3 PA

@ Steady increase in number of users over
the duration of the project

@ Worldwide impact

@ Relevance of the WeNMR services for
COVID-related research made clear by
the huge increase in usage over the last
period

@ ~80% of submissions run on EOSC HTC
resources

HADDOCK server processed jObS

10000
B Total #jobs

8000 W #covidjobs

6000
400

2°°°||||||Illlllll\mmum

\°” \°°’ o q\° \°‘b \”” \°” \°°’ \°‘° e\° S s
'1' '\' '\, ’1/ '\' '1' '1' '\, ’1/ '\' '\'

o

.
wE-nmr

From 96 to 123 countries reached

HADDOCK server unique users per month
700
600

500

400

300

200

100 I
0

RS o) > P O O W

\° \° \° q\° \° q\"’ X ° g\° o© \\’ »©
S &SP & @, '»

W A AT S S

23/03/2021
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‘g‘ EOSC-hub Challenges & e-Solutions W@—nmr

= Attract users!

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

23/03/2021 https://wenmr.science.uu.nl 12
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C EOSC-hub The WeNMR services portfolio over the w@&E-nmr

E{ADDO'CK

E-IWMR GRID-enabledsw

TALOS e
€_MMR (GRID-enabled)

WELCOME TO THE £-NMR WES PORTAL >>

TALOS-

MR GRID-enabled w@*
- )

WELCONE TO ANISOFIT WES PORTAL

eve

enoPILE 3>

years

ER_~*
tplor-NIH B ble

MR GRID-enabledwwel

ewe o

Androa Giachotti from 1 ¥554 Curront 370

Robot
Parametors

sopa o
topa o
stopa

Stractares (ps)
st o
opa Sopa " "
stopa

Coordinates (pdb)

OAssign
Portal

WELCOWE TO MDD WEB FORTAL

RECOMMENDED BROWSER: MOZILLA FIREFOX

WELCOME TO MARS WES PORTAL

ABOUT THE PORTAL (RECOMMENDED BROWSER:

MozitLa FIREFOX)

S adpstment of these tvashobds. &

canw 3 wide varety of NV experments and & 1 s

(6bust 3215t Messang chemecal St oAt

Compared to otter current
apciable to protens.

chemeal st efcem e

€:NMR GRID-enabled"we

INTRODUCTION TO AMBER WE

ABOUT THE PORTAL (RECOMMENDED BROWSER:

- -

NA
st Portal

RECOMMENDED BROWSER: MoZILLA Find

WEBSERVER USER MANUAL AND T

CS ROSETTA WEBSERV

MoziLLA FIREFOX)

WELCOME TO THE E-NMR WES PORTAL >>

NMR formats.

. interface is lin

ase use the Tcl

1f you

WELCOME TO THE E-NMR WED PORTAL >>

3D-DART

When using 30-DART please cite the following article:

M. van Dijk and AM)

Res., 37

9) “30-DART: 3 DNA structure modelin

For an explanat 53 to sample data please

onsuk the help pages acce

the help fink ery daiog

UTORIAL

This is the eNMR interface to the CCPN Format Converter allowing you to convert your NMR data into 3 larget variety

techamber-__ =~
~enabled web port*

Setup input
You can upload residue (.pdb or .mol2 file)
Type® P v File Browse. harge: 0

Rename residue MoL

Loadresdua | | Reset

23/03/2021
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@ EOSC-hub The WeNMR services @ EOSC

.’ EOSC-hub SERVICES COMMUNITIES © RESOURCES ° NEWS & EVENTS ~  ABOUT ~

Home » Services

More information

WeNMR suite for Structural Biology

The WeNMR suite of computational tools is composed of eight individual platforms: Service Slide Deck
WeNMR suite for Structural

DISVIS, to visualise and quantify the accessible interaction space in macromolecular complexes Biology htt pS ://m a I’kEt p I a Ce . e OSC' p O rta I . e U

POWERFIT, for rigid body fitting of atomic structures into cryo-EM density maps

HADDOCK, to model complexes of proteins and other biomolecules

AMBER, a web portal for Nuclear Magnetic Resonance (NMR) structures EUROPEAN OPEN
o CS-ROSETTA, to model the 3D structure of proteins 7—3 SCIENCE CLOUD jasemcs ‘ Allservices v ’ Q ‘ My EOSC Marketplace
e FANTEN, for multiple alignment of nucleic acid and protein sequences

e SPOTON, to identify and classify interfacial residues as Hot-Spots (HS) in protein-protein complexes

{a} » Services » Processing & Analysis » AMBER

AMBER
Web portal for Nuclear Magnetic Resonance (NMR) structure refinement 3
Access the service
AMPS-NMR e Provided by: Magnetic Resonance Center of the University of Florence - CERM, Interuniversity
e - oonsortium, MMt Want to ask a question about this

Research area: Biological sciences
Dedicated for: Researchers

- EOSC-hub receives funding from the European Union’s Horizon 2020 research and innovation programme und (00/5)  Oreviews Add to comparison

service?

https://www.eosc-hub.eu

23/03/2021 https://wenmr.science.uu.nl 14




@ EOSC-hub Challenges & e-Solutions W@—nmr

= Attract users!

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

= Provide them training, tutorials and support

23/03/2021 https://wenmr.science.uu.nl 15




‘Q 'EOSC-hub The WeNMR virtual research community w

,wm%&w ée?w : JAEOUT NEWS  EOSC-HUB SERVICES  SUPPORT  TUTORIALS ® S u ppo rt center

FOR NMR
L /AND STRUCTURAL BIOLOGY

e Tutorials
°* YouTube channel
wz,é\—nmr * Many workshops ...

N

UUTUTUUTTUTUTUTUUTDY A A
A wvnnm\mmnnmnnmnmmmmuvmu 001001

® Europe/Helsinki ~

I @ English ~ 7] Login
010100100110010101101000011¢

* PARTNERSHIP FOR ADVANCED COM L |l|‘l];‘llull‘\uﬂ“|ylrn‘¥m|IIHJHH'HI'HDUHH
> owiogigotioeigioifol

EVENTS PORTAL

7 I
\)W Mr WeNMR Tutorials

ﬁL Advanced Gromacs, HADDOCK + PMX Workshop @ CSC, Finland
ogy

~d rldwxde e-
/ stn/ctur  for:
and st 1 bi We provide here a number of lin}
~ 9-11 October 2019

portals. CSC - IT Centre for Science

Table of contents —

Li L\D Workshop Objectives BieS (5"{‘0[

/ Erﬂal J

o G]’_Q\ﬁ) Timetatie The worshop will introduce HADDOCK (High Ambiguity Driven protein-protein : h tt p S ://a S k * b i O eXC e I ° e u aw

Author List N N N . s " .
' Y . Onlme tutorlals information-driven flexible docking approach for the modeling of biomolecul:
ou

Contact which is a service for user§ wh(? need.io do fr.ee energy calculations: PMX uti The HADDOCK category is meant for discussing any topic related to
classical molecular dynamics simulation engine to perform calculations at tt 5 3 < <
i + : the use of the HADDOCK software, either as a local installation or via
X attessillanpaa@csc.fi workshop also covers advanced usage of Gromacs itself in particular on HP( B
the HADDOCK web portal. For details about HADDOCK please refer
ADDOCK to http://www.bonvinlab.org/software/haddock2.2
High-Ambiguity Driven Docking ; i
Feel free to create new topics related to your questions!

~
N
W HADDOCK » Unread (4)  Top # Edit 4+ NewTopc 4@
= Topic Replies Views v  Activity
\
S

CNSS errors before/after recompilation 0HOOO 4.9k

Dealing with dimers 00?2 14 4.3k
Protein-ligand docking Q00210 » 4.0k

Dealing with elemental ions (X}

23/03/2021 https://wenmr.science.uu.nl 16




@ EOSC-hub Challenges & e-Solutions

= Attract users!

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

= Provide them training, tutorials and support
= Make their life easier

23/03/2021 https://wenmr.science.uu.nl 17




@) EOSC-hub  Single Sign On

* SSO Integration with European Open Science Cloud EGI Checkin

EQSC-WeNMR portals:+

@Bonvinlab

WELCOME TO THE UTRECHT BIOMOLECULAR INTERACTION WEB PORTAL >> ‘

Login via learn more ...
The Utrecht Biomolecular Ir ions portal provides access to sof tools developed in the Computational Structural Bi
Utrecht University with a main focus on the ct ization of bi lecul; i Please note that this site is in active develop =
aci Check-In
Research ‘ OR

Email or User Name
Research within the computational structural biology group focuses on the development of reliable bioinformatic and
computational approaches to predict, model and dissect biomolecular interactions at atomic level.

Password

combined to drive the modelling process. By following a holistic approach integrating various experimental
information sources with computational structural biology methods we aim at obtaining a comprehensive description
of the structural and dynamic landscape of complex biomolecular machines, adding the structural dimension to
interaction networks and opening the route to sy ic and gt ide studies of bi lecular interactions.

For this, bioinformatic data, structural information and available biochemical or biophysical experimental data are g ‘

Keep me logged in

New user? Register 5]

Forgot your password? Reset =]

Check-in

Choose your academic/social account

Q  Utr

Grafisch Lyceum Utrecht
Hogeschool Utrecht
Universitair Medisch Centrum Utrecht

Utrecht University

or

n Facebook @ Google IGTF LinkedIn

23/03/2021
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‘g‘ EOSC-hub  User Satisfaction W@—nmr

- Keep monitoring user satisfaction and get input from users

- User satisfaction ratings @ @ ©

= CS-ROSETTA3: 5.0 (from 5 respondent)

= DISVIS: 4.8 (from 38 respondents)

= HADDOCK: 4.9 (from 3263 respondents)
= HADDOCK2.4: 4.9 (from 103 respondents)
= POWEREFIT: 4.8 (from 14 respondents)

= PRODIGY: 4.7 (from 792 respondents)
= SPOTON: 4.7 (from 74 respondents)

23/03/2021 https://wenmr.science.uu.nl 19




C EOSC-hub EOSC marketplace

Integrated in EOSC marketplace and in full operation from day 1

ContactUs  Portal Home ~ Catalogue & Marketplace ~ Providers Dashboard ~ & Alexandre Bonvin ~ Logout

S - SCiENcE cLoun

For Providers

MONITOR

Statistics

@ Draftresources

Status: Approved

W‘é- nmr A Worldwide e-Infrastructure for Structural Biology

B Messages
Results per page Orderby Ascending * Status
w6 Al & Q  search.
ACTIONS Sortby Name ;
@ Add new resource
@ Update Provider 7 RESOURCES, PAGE 1 OF 1 < o b

i Delete Provider

@ UseAPl
x
AMBER-based Portal Server for NMR structures (AMPS-NMR)
simple and user-friendly NMR-based refinement of the 3D structures of biological Desctivatey
EOSC macromolecules thought the AMPS-NMR portal. Amber (Assisted Model Building with
Resource Energy Refinement) is a suite of programs that allow users to perform molecular dynamics &
(MD) simulations on biological systems and to store different calculations. The portal was
developed with the help of the WestLife and INDIGO-DataCloud projects and supported by ke
the MoBrain Competence Centre, under the EGI-Engage project.
resource
Y x
DisVis web portal
o DisVis allows you to visualize and quantify the information content of distance restraints Baaciivain
e 3 between macromolecular complexes. It performs a full and systematic 6 dimensional
4 search of the three translational and rotational degrees of freedon to determine the number
of complexes consistent with the restraints. In addition, it outputs the percentage of ]
® restraints being violated and a density that represents the center-of-mass position of the
scanning chain corresponding to the highest number of consistent restraints at every Delete

position in space.

resource

’ esource Allresources v‘ Q ‘

) » Resources » HADDOCK2.4 web portal

HADDOCK2.4 web portal

Integrative modelling of biomolecular complexes
Provided by: Bijvoet Center - Utrecht University

(0.0/5) 0 reviews Add to comparison

EE OPEN ACCESS

Webpage Helpdesk Helpdesk e-mail Manual Training information

¥oeqpes) epiAcid

Ask a question about this
resource?

ABOUT DETAILS REVIEWS (0)

HADDOCK (High Ambiguity Driven protein-protein DOCKing) is an information-driven flexible docking approach for the modeling of
biomolecular complexes. HADDOCK distinguishes itself from ab-initio docking methods in the fact that it encodes information from
identified or predicted protein interfaces in ambiguous interaction restraints (AlRs) to drive the docking process. It also allows to define
specific unambiguous distance restraints (e.g. from MS cross-links) and supports a variety of other experimental data including NMR residual
dipolar couplings, pseudo contact shifts and cryo-EM maps. HADDOCK can deal with a large class of modeling problems including protein-
protein, protein-nucleic acids and protein-ligand complexes, including multi-bodies (N>2) assemblies.

SCIENTIFIC CATEGORISATION

B

Natural ciences Medical & Health Sciences

23/03/2021 https://wenmr.science.uu.nl 20




@ EOSC-hub Challenges & e-Solutions W@—nmr

= Attract users!

= Access to e-Infrastructure

23/03/2021 https://wenmr.science.uu.nl 21




@ EOSC-hub HTC and cloud resources

= The WeNMR services have been in production since >11 years under various projects
(eNMR, WeNMR, EGI-Engage, West-Life, EOSC-Hub)

= Access to resources formalized through a SLA agreement valid until 6/2023

o 53 million CPU hours (opportunistic access)
o 412 cloud CPU cores

EGI Document 2751-v30

[ DocDB Home ] [ Search ] [ Last 20 Days ] [ List Authors ] [ List Topics ] [ List Events ]

VO SLA WeNMR and VO OLAs WeNMR (Former Mobrain)

Abstract:

o 59 TB storage

Document #:

Customer is a consortium represented by the Faculty of Science — Modifiable by:
@ . ; ; EGI-doc-2751-v30 Chemistry, Utrecht University. > office
The FP7 WeNMR (project# 261572), H2020 West-Life (project# 675858), the Document type: Agreement from 01/01/2016 S
Internal document :

The main objective of WeNMR is to lower barriers for scientists to
access modern e-Science solutions from micro to macro scales. The

Files in Document:

Viewable by:
> Public document

EOSC-hub (project# 777536) and the EGI-ACE (project# 101017567) European e- Submitted by: e n et AL Latest Version
) . i Unknown = = df (187.7 kB) Other Versions:
Infrastructure projects are acknowledged for the use of their web portals, which Updated by: EGI VO WeNMR OLA CESNET-MCC - FINAL.pdf (1914 kB)

make use of the EGI infrastructure with the dedicated support of CESNET-MCC,
INFN-PADOVA-STACK, INFN-LNL-2, NCG-INGRID-PT, TW-NCHC, CESGA, IFCA-LCG2,
UA-BITP, SURFsara and NIKHEF, and the additional support of the national GRID
Initiatives of Belgium, France, Italy, Germany, the Netherlands, Poland, Portugal,
Spain, UK, Taiwan and the US Open Science Grid.”

https://documents.egi.eu/document/2751

Giuseppe La Rocca

Document Created:

16 Feb 2016, 16:43
Contents Revised:
18 Jan 2021, 17:03
Metadata Revised:
18 Jan 2021, 17:03

EGI VO WeNMR OLA IFCA-LCG2 - FINAL.pdf (190.7 kB)

EGI VO WeNMR OLA INFN-LNL-2 - FINAL.pdf (190.8 kB)

EGI VO WeNMR OLA INFN-PADOVA-STACK - FINAL.pdf (191.0 kB)
EGI VO WeNMR OLA NCG-INGRID-PT - FINAL.pdf (181.4 kB)

EGI VO WeNMR OLA NIKHEF-ELPROD - FINAL.pdf (186.3 kB)

EGI VO WeNMR OLA SARA-MATRIX - FINAL.pdf (186.0 kB)

EGI VO WeNMR OLA SARA-MATRIX - FINAL.pdf (186.0 kB)

EGI VO WeNMR OLA TW-NCHC - FINAL.pdf (184.8 kB)

EGI VO WeNMR OLA UA-BITP - FINAL.pdf (188.2 kB)

>
>
>
>
>
>
>
>
>
>
>
>

EGI VO WeNMR SLA - FINAL .pdf (263.2 kB)

EGI-doc-2751-v29
18 Jan 2021, 17:03

EGI-doc-2751-v28
18 Jan 2021, 16:56

EGI-doc-2751-v27
15 Jan 2021, 11:34

EGI-doc-2751-v26
13 Jan 2021, 16:13

23/03/2021
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https://documents.egi.eu/document/2751

C EOSC-hub HTC resources

Greenlend
Cioland < ningaom 3 - {
Iceland Sweden .\ Isle of Man
Russia Dublin Manchester Hamburg
[} = )
: A Ireland Liverpool ] Berlin’ 'Poland
< U Amsiy.dam rJ T Warsaw
§ ®
Canada =t £ ) : o 1 aletherlands !
5 : - Lonoqon Y {
~  Ukraine - - X FI \
B X 3\ Kazakhetan S Mongolia | Brufsels Cologne Germany
i A7 2
g~ . b ) o - Belgium Frankfurt
» . Ji e L
rt h bk North Jurkey 2 Ching S2uth Korea S "~ Luxembourg
ific : Atlantic “iraq |, Afohanistan e ’ <\
ean Ocean 3 s PP
Algeria  |pya  EgYPt Pakistan - ) Vit Viegn\g Slova:!?‘/, S
Mexico Saudi Arabia India B PRA .~ { o \. &9,
Thailand [ atia (?{ N Budgpest
Ky Mali  Niger Sudan )
~ - Chad 5 Hungary
L 7 Venezuela Z Nigertag_ 3 Ethiopia 3 : France
HE A% Colombia 0 Kenya S5, g R
e e USRS IR SRR U L S S Y - PR DR = VG YY) oo e s s S S S S S S S S S S e S o o o S v e 6 g i i e M O S G S S S S S S G ) X X
==+ J‘\ - ; Indonesia Papua New &Q’ < \ ~
\ - A > Tanzania uinea P > ® 4
) e razi 3 \ %
===l Peru = Angola =T T ' S, b{nrzego;ina\} Serbia 2
Bolivia -2 , : Menaco “Sarajevo  \s
, "’"‘::smm Madagascar IOn di :2 e 2 Y U Mpﬂ?mey'mk, N
ce li R ) Podgoricag /. Kosovo
South Chile A?lo Y lth Juetsie Andonsts nonrgnuuaﬂ' SR ‘
Pacific antic Vs PR Barcelons “Rome ' North |
Orash Ocean South Africa Porto 3 Tirange Macedonia
o / . ey
i New 3 Madrid Albania
Algeatos Zealan J ® . f -
< Valons Tyrrhenian Sea ¢
/ . alencia J
Portugal; Spain o Gree,
Lisbon %
® / '
Se\éllle Grar\;ada I;:Lgliers T:ILIJS
\ Silliai o
S | oMalaga ® r -

World-wide (excl. OSG) April 2020:
> 500’000 CPU cores from 22 sites
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@ EOSC-hub Challenges & e-Solutions W@—nmr

= Attract users!
= Access to e-Infrastructure

" Develop software and maintain and operate a
complex infrastructure

23/03/2021 https://wenmr.science.uu.nl 24




The WeNMR services are based on:

A web page front end to the service exposed to the user
Back end consisting of a variety of software and scripts

Make use of the DIRAC4EGI/EGI workload service for distributing
compute jobs and of some glLite components in some cases

Make use of the HTC EGI resources (grid, cloud, GPGPUs) of EOSC-
Hub to distribute the computations

User registration and authentication mechanisms connected to EGI
Check-in

Some portals use the INDIGO-Datacloud udocker solution

EQSC-WeNMR portals—m

@Bopvinlab

L

Login via
waﬂﬂc’wo Infnractions software portal provides acoess 10 software ok developed in the
Computasonal Structu Boomm 7 NMR Rasarch Group of Utecht Univeesity with a main focus
onthe Pioase note that this ske is in actve development. - Check-in

*E

HADDOCK Wes Do

(Migh Ambiguity Driven protein-protein DOCKIng) is an in Wnﬂ Emal or User Name
awmmwomqwmur-nwwwmuw
HADDOCK disinguishes itself from ab-inito docking methods in n the fact that
encodes informatico i mmmamvmm«xu ambiguous
inferaction restraints (AWRS) % drive the docking process. HADDOCK can deal wih
 large class of modeling Mwwm«umw-»wm
and protein-ligand compiexss. | Go to 5o

Check-in

Choose your academic/social account

23/03/2021
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User not found
ﬁ‘
Input error T

ut files packaging

imera image

ubmission of image
generation

generation
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@ EOSC-hub The daemons behind the portal

WEB Input validation
Job packaging

Status page:

Status report
Presentation of results

r 3

A

Input validation Output validation

Executable

file

Parameter

files Post-processing

Library files

Result fishing

Result Pool

Result dropping
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@ EOSC-hub Efficient HTC jobs submission - DIRAC4EGI W@—nmr

* DIRACA4EGI allows for simplified and efficient job submission and

. . | Andrei
monltorlng D I RAC 4 | Tsaregorodtsev
— No root access required
THE INTERWARE R|Card0
— Only DIRAC software installation required http://diracgrid.org Graciani
— You can already benefit from it to transform your laptop into an HTC server
JobName = "dirac-xxx";
CPUTime = 100000;
Executable = "dirac-xxx.sh";
StdOutput = "dirac-xxx.out";
StdError = "dirac-xxx.err";
InputSandbox = {"dirac-xxx.sh","dirac-xxx.tar.gz"};
OutputSandbox = {"dirac-xxx.out", "dirac-xxx.err","dirac-xxx-result.tar.gz"};

* Very efficient submission, high job throughput (used for our servers since 2015)
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‘Q ' EOSC-hub Some DIRACA4EGI statistics

Running jobs by Site
52 Weeks from Week 51 of 2018 to Week 51 of 2019

Total Number of Jobs by Site
52 Weeks from Week 00 of 2019 to Week 52 of 2019

800 EGI.NIKHEF .n|
600 [ EGI.NIKHEF.nl 44428194
B EGIL.SARA.nI 43533095
B EGIL.RAL.uk 1193822.0
w @ EGILNL it 9713335
0 W EGI.CYFRONET.pl 459150.0
o W EGI.CIRMMP. it 437243.0
Wa—ad @ EGI.PADOVA.it 3118241
400 - B EGI.ULB.be 152370.0
B EGLINGRID.pt 90048.0
B EGI.IHEP.cn 827918
B EGIL.ROMA3.it 50962.5
B EGI.CNAF.it 33847.1
B EGIL.TRIESTE.it 15639.0
B Coud.PADOVA.it 8560.0
RA.nI @ EGLIFCA.es 7366.0
200 B EGI.OBSPM fr 6609.0
B EGILCNR.it 5277.0
B CGoud lISAS sk 1400
B Qoud.CSCfi 13.0
W EGILNCHC.tw 6.0

EGI.CIRMMP.it
0
Jan 2019 Feb 2019 Mar 2019 Apr 2019 May 2019 Jjun 2019 Jul 2019 Aug 2019 Sep 2019 Oct 2019 Nov 2019 Dec 2019

EGI.CYFRONET .pl

Max: 892, Min: 42.7, Average: 231, Current: 105

O EGI.NIKHEF.nl 27.9% M EGLCYFRONET.pl 6.7% B EGLIHEP.cn 0.7% @ EGILTRIESTE.it 0.0%

B EGI.SARA.nl 27.3% @ EGILPADOVA.it 53% B EGIL.ROMAS3.it 0.4% MW EGICNR.it 0.0% EGI.RAL uk

Hl EGI.CIRMMP.it 92% W EGI.CNAF.it 26% W CGoud PADOVA.it 0.2% HE Coud.lISAS sk 0.0%

B EGI.RAL uk 89% W EGI.ULB.be 22% W EGI.OBSPM fr 0.1% B Coud.CSC fi 0.0% Generated on 2020-04-22 12:58:25 UTC
@ EGI.LNL.it 7.6% B EGLINGRID. pt 0.8% @ EGIIFCA.es 0.0% MW EGIL.NCHC.tw 0.0%

Generated on 2020-04-22 12:57:01 UTC
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A
‘g‘ EOSC-hub Automated deployment of the HADDOCK w&-nmr
server
‘& Migration from local provisioning to provisioning via docker-compose

 Improves portability and development

° i i m
Separation of the different components SWARY

* Important configuration stored in docker compose file

*  Easy to switch between development/production configuration
 Easy scaling by deploying to a docker swarm

 Used in HelixNebula pilot project

s N )

PostgreSQL

*  Web portal  User database

% " ssL @. ;Cker %9 @. \_ @.j

- D
NGINX

e Static content

CUOMposc
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A
‘g‘ EOSC-hub Automated deployment of the HADDOCK w&-nmr
server
‘& Migration from local provisioning to provisioning via docker-compose

 Improves portability and development

° i i m
Separation of the different components SWARY

* Important configuration stored in docker compose file

*  Easy to switch between development/production configuration
 Easy scaling by deploying to a docker swarm

 Used in HelixNebula pilot project

s N )

PostgreSQL

*  Web portal  User database

% " ssL @. ;Cker %9 @. \_ @.j
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NGINX

e Static content

CUOMposc
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@ EOSC-hub Meeting the demand

= HADDOCK can be used to model interactions between
virus and human proteins and for drug screening

" Increased number of registrations since several weeks
(months)

= We have doubled our processing capability by modifying
the backend machinery managing the HADDOCK
workflow
"= From ~95 docking runs per day to ~183 per day

= Users can now tag their submissions as COVID-related

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

@ eoschub
bioeXcel
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‘g‘ EOSC-hub Increased HTC capacity W@—nmr

= Via contacts between EGI and the US Open Science Grid, WeNMR has now
access (via DIRACA4EGI) to the US HTC resources

= Via contacts with high energy physics (WLCG - Worldwide Large hadron collider
Computing Grid), additional sites are now supporting WeNMR COVID-related
jobs
= Centre de Physique des Particules de Marseille (CPPM)

= Karlsruhe Institute of Technology
= Spanish LHCb Tier2 (USC-LCG2) site

= Mechanism in place in DIRAC4EGI to tag submissions as COVID and direct those

to sites especially supporting this research (thanks to Andrei Tsaregorodtsev)
Tag = {"COVID19"};
JobType = "COVID19";
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@ EOSC-hub Increased Usage

9000

HADDOCK server processed jobs
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[ Total #jobs
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Running jobs by JobType
26 Weeks from Week 26 of 2020 to Week 52 of 2020

0
Jul 2020 Aug 2020

Max: 705, Min: 101, Average: 306, Current: 188

W WeNMR76.9% ® COVID1® 9% ®& unknowrD.2% @ User 00%
Generated on 2021-01-13 11:01:02 UTC,

Sep 2020 Oct 2020 Nov 2020 Dec 2020

CPU days used by JobType
26 Weeks from Week 26 of 2020 to Week 52 of 2020

WeNMR

WeNMR 394021
@ COVID19  10038.8
B unknown 1188
@ User 0.0

covip19

Generated on 2021-01-13 10:52:57 UTC
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@ EOSC-hub COVID efforts

Modelling of various Sars-Cov2 — human protein https://instruct-eric.eu/haddock-screen-of-2000-approved-drugs-for-covid19
interactions WA instruct

Screening of approved drugs against the protease with e g g
HADDOCK

= Docking of ~2000 approved drugs run on EGI/EOSC/0SG
HTC resources in ~ 3 1/2 days

About  Services & Resources Policy Usy

Resource Centre :
Supporting research relating to SARS-CoV-2 and COVID-19

HADDOCK screen of 2000 approved drugs for COVID-19

‘Scientists at the Instruct Centre NL for a large drug screen in the search for new antivirals
HADDOCK (High Prof at Utrecht University as

complexes.

target for is protease, which

Trreore v popee o
i i 1o the urgent need for anti-COVID-19 therapies, researchers decided to screen for drugs that are already approved for other diseases. The.
Running jobs by JobType ey is 9 2 these dugs have aready been flly tested incinicliasto make
30 Days from 2020-04-14 to 2020-05-14
Using o sich s HADDOCK, s o ST— e  conpareato
e o 4. n o st 24 b, o b, vrag f 731 o s

‘completed per hour using HADDOCK.

Docking results: cluster-based

06 Apr 2020

HADDOCK to support COVID-19 research

https://www.eosc-portal.eu/news/haddock-support-covid-19-research

Max: 1.70, Min: 0.05, Average: 0.79, Current: 1.08

® unknown 58.0% @ COVID19  39.5% normal 25%

See: bonvinlab.org/covid
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@ EOSC-hub Ambition and timeline

* Keep operating state-of-the-art portals
* Keep ensuring a smooth operation

* Provide user support and training

Adopt (when needed / makes sense) new solutions

* Keep monitoring user satisfaction @OOOEO=» ©OOOE

23/03/2021 https://wenmr.science.uu.nl 38




(@)‘ EOSC-hub WeNMR services W@—nmr

7/”7/',» \

Harvest transparently both O

DIRAC4EGI can handle both without the additional burden of managing
cloud VMs

We still have much more grid than cloud resources

Efforts within BioExcel to move HADDOCK toward Exascale (e.g. large-
scale simulations on HPC resources, using singularity containers)

Deployment of the HADDOCK portal in the FedCloud for COVID-19
specific projects

23/03/2021

https://wenmr.science.uu.nl 39




Acknowledgements

EUROPEAN DPEN
SCIENCE CLOUD

______

INDIGO - DataCloud

ODIRAC €I sars

West-Life  w@-nmr  M@Bein




