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EOSC-WeNMR

WeNMR is a worldwide
e-infrastructure for Structural

Biology

PDBTOOLS

Compu’rq’rional methods developed R

The Utrecht Biomolecular Interactions software portal provides access to software tools developed in the Computational Structural Biology group / NMR
Research Group of Utrecht University with a main focus on the characterization of biomolecular interactions. Please note that this site is in active
development.

by the academic groups are

Research

instrumentalized into applications T

bioinformatic and computational approaches to predict, model and dissect biomolecular interactions at
atomic level.

M For this, bioinformatic data, structural information and available biochemical or biophysical
and served as web services to the il el et i o e
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 systematic and g ide studies of bit interactions.

life sciences community

wenmr.eu



EOSC-WeNMR

Worldwide User Map

> 37_000+ regiSTered users The HADDOCK web portal is being used by 37265 users accross 139 countries!
> 500.000+ served runs since June 2008
>> 65% on the EGI GRID (total)

>> 80% for HADDOCK 2.4 service

>> Integrated in the EOSC marketplace

>> 14 Services in operation

wenmr.science.uu.nl




EOSC-WeNMR
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DOCK 2.4

vinlab
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ADDOCK

High-Ambiguity Driven Docking

HADDOCK24 ~

High Ambiguity Driven protein-protein

DOCKIing is an information-driven flexible
- = e docking approach for the modeling of
:ZDDOCK\sur\eofthefligshipsoﬁwirewthaEUWZUZDE‘:‘Eu:%\Cer“.er:.‘Exceler:e"o'B \\\\\ lecular Research. biomolecular complexes

@ "A\Lb :S;'é‘ bioeXcel Flagship software of EU H2020 BioExcel Center
% A 2 ‘9’ of Excellence for Biomolecular Research

New to HADDOCK? To use ooking for support or

the HADDOCK docking server d far questions about HADDOCK's
you must have registered for han age? Check our BioExcel

a count. rum!

Offered as open source code and web service

Bl sefore starting to use HADDOCK check our best practice guide!

User friendly interface and free access to EGI
computing resources via the WeNMRVO



HADDOCK3 bioeXcel

> Re-work of the HADDOCK?2+ series, in
production for over 20 years

ADDOCK

High-Ambiguity Driven Docking

> Breakdown of main subroutines into
modules

> Modern development practices é’ -------- . &

> Open development and FAIR

: ADDOC
> Community engagement: development of !
new modules and HADDOCK workflows " @ w®

github.com/haddocking/haddock3




netherlands

Sl center

I-VRESSE: Interactive Virtual Research Environment for Scientific Software Execution

Enable researchers to design and run custom HADDOCK workflows for the prediction
and analysis of macromolecular complexes, efficiently distributing the computations to
cloud (or HPC) resources.

y Data analysis, storage and
/' sharing infrastructure

|  Execution Middleware |
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E : K

HPC
i e Y ) ()
Community [€-------===-- Module s S S
Workflows Directory S G G Analysis Workspace

‘ Input Data

' Cloud
‘ Parameters | '

Ui

I Jr ..................... :

Workflow :
[ Co"ibolra“"e } [ Interactive plots]
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> Import/Export

3 f— 1
\7 Analysis tools 7\

[ Molecular

visualization ] [J“p“er NOteDOOKS]




———= | Workflow

I-VRESSE - Workflow Builder

> Modern web GUI (React + WASM)

| HADDOCK Workflow Builder |

> Easily embedded in Galaxy, JupyterNotebooks

Emmunlty ---------- : D/Iodule
ﬁ | D'rec“’ri and web native applications

Input Data

Parameters

S— > Automatic retrieval of HADDOCK parameters

A

” and modules

> Input parsing and validation with WebAssembly

i-vresse-workflow-builder.netlify.app




i-VRESSE workflow builder: Haddock 3 on easy level

HAOUUOU! .'\»)Edb)’
Workflow Node

Nodes
Global parameters  Upload No node or global parameters selected for configuration.
¥ topology
topoaa Visual Text
e Append node to workflow by clicking node in catalog
gdock or by dragging node from catalog to here.
rigidbody
lightdock

¥ refinement

mdref
flexref
emref

¥ scoring

mdscoring &
emscoring

¥ analysis

seletopclusts

clustrmsd

capriova i-vresse-workflow-builder.netlify.app

rmsdmatrix

clustfce Download archive Rell=Y




I-VRESSE - Bartender

> Middleware web service to schedule jobs on

various infrastructures

> Can run applications on: HPC (Slurm) / GRID

(DIRAC) / CLOUD (soon!)

> Social + EGI Check-in (almost!)

i-vresse-bartender.readthedocs.io

I Execution Middleware ]

Cloud Grid
Results
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application ~

[ /api/application/ ListApplications v]

[ /api/application/{application} Getapplication v]
I /api/application/{application}/job Upload Job v al
users 2N

[ /api/users/profile Profie 2 a]
[ /api/users/ ListUsers % a]
l /Jusers/me Users:Current User v i]
(T fusers/me userspaen urers vse v a
[ /users/{id} Users:User v 6]
[ /users/{id} Users:Delete User v ﬁ]
‘ /users/{id} Users:Paich User v ﬁl

auth ey

[ Jauth/jut/login AutnLcalLogin V]

[ /auth/jwt/logout Auth:LocalLogout < a]
[ /auth/register RegisterRegister V]

bonvinlab.org Z
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W@—nmr :

EGI-HCE.

default ~

[ /api/health Heaith Check v]
job A

l /api/job/ Retrisve Jobs X ﬂ]
[ /api/job/{jobid} Retrieve Job v 6]
l /api/job/{jobid}/files/{path} Retrieve Job Fies T 3]
l /api/job/{jobid}/stdout Retrieve Job Stdout v 6]
[ /api/job/{jobid}/stderr Reireve Job Stder il 6]
Japi/job/{jobid}/directories Retrieve Job Directories v 6]
l /api/job/{jobid}/directories/{path} Retisve Job Directories From Path v 6]

) §“gbé Universiteit
bonvinlab.org %A\§ Utrecht



Memory/—+ Run in in-memory queue

Redis—

Add job description

Wait for work

to queue

User upload Pick destination

Copy input files

redisworker

Job description:

Run command

Slurm=———— from web service

to sftp server

Dirac

Copy large input files
from web service
to grid storage

DIRAC job submit

Retrieve status
from scheduler

User status

Copy output files
from remote storage
to web service

Install command

Copy input files
from grid storage
to compute node

diracjob

Run command

Copy output files
from compute node
to grid storage

7% Universiteit
%AN\" Utrecht



I-VRESSE - Analysis

Data analysis, storage and

Sfarng festelre > WIP: github.com/i-VRESSE/UI-analysis

{Data storage/sharing]

[ . J > Workspace will be a GUI integrated with an
Analysis Workspace

— array of microservices containing analysis

?\nélysis tool§ 7
[Jup}ner Notebooks] 1'00 I S

} [ Interactive plots ]

Molecular
visualization

Collaborative
Tools

> WebAssembly for the core functions



HADDOCK score

I-VRESSE - Analysis

> Can embed graphical elements produced by the applications ex: HADDOCK3
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Cluster Rank 1 2 3 4 5 6 T 8 9 10

Cluster ID 1 6 3 14 5 2 13 8 4 12
Cluster size 37 9 14 4 12 19 4 7 13 4
HADDOCK score [a.u.] -33.156 + 0.158 -26.016 + 0.952 -24.757 + 0.572 -20.824 + 3.827 -20.675 + 1.023 -19.85 1 1.709 -19.783 + 2.437 -18.528 + 1.88 -17.808 + 1.6 -17.575+1.5
interface RMSD [A] 2.553+0.168 10.876 £ 0.012 1.185+0.185 3.095 + 0.494 5.459 + 0.376 10.151 £ 0.099 10.89 £ 0.348 3.041£0.134 4.676 + 0.853 8.851 £0.271
Fraction of Common Contacts 0.361 £ 0.02 0.118| cluster] _modell.pdb \Z\ .0 0.334 £ 0.076 0.209 £ 0.072 0.097 £ 0.014
ligand RMSD [A] 6.747 £ 0.854 18.04 0.527 8.84 £0.285 9.303 + 1.656 14.8 £ 0.497
DOCKQ 0.411 £ 0.023 0.106 .003 0.337 £ 0.032 0.258 + 0.062 0.124 £ 0.01
Restraints Energy 123.595 + 107.598 168.5. + 126.803 223.414 £ 89.759 252.992 + 31.644 276.677 + 125
Desolvation Energy -16.131 + 1.062 -12.2 3.36 -4.661 + 0.798 -1.397 £ 2.175 -5.838 + 1.466
Electrostatic Energy -7.352+ 1.96 -2.177 1.906 -4.689 + 1.521 -5.232 + 3.297 -4.013 + 0.698
Van der Waals Energy -11.774 £ 7.366 -10.93 .674 -1.568 + 5.466 -15.867 £ 7.127 -1.071 £ 7.044
Nr 01 best structure | Download @ View | Do pad ® View | Download ® View | Download #® View | Download ®
Nr 02 best structure | Download ® View | Do bad ® View | Download ® View | Download @ View | Download ®
Nr 03 best structure | Download @ View | Do pad ® View | Download ® View | Download #® View | Download ®
Nr 04 best structure | Download ® View | Do bad ® View | Download ® View | Download #® View | Download ®
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I-VRESSE + HADDOCK :

github.com/i-VRESSE /bartended-haddock3
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Build Upload Manage
Use the workflow builder to create and Upload a workflow
submit a job.

and submit as job.

Explore and analyse the results of completed
jobs.



I-VRESSE + HADDOCK

Bonvin Lab

biology
Catalog Workflow Global parameters
Nodes Global parameters  Upload Run directory®
v topology
Visual Text
topoaa
Folder o store the HADDOCKS run

v sampling Append node to workflow by

gdock clicking node in catalog or by Input Molecules

The input molecules that will be used for docking.
dragging node from catalog to

=

here. 0 Bestand kiezen | Geen bestand gekozen
lightdock

v refinement .

rigidbody

mdref

flexref Tries to correct input PDBs
If true, evaluates and tries to correct the input PDB before the workflow.

emref

¥ scoring Executes haddock3-analyse on the CAPRI folders at the end of

the run

mdscoring f true, executes haddock3-analyse on the CAPRI folders at the end of the workflow

emscoring

N2 : st 3
Download archive Save eI EN o % Universiteit
e <

?{/AA\\\% Utrecht




I-VRESSE + HADDOCK

Web app Bartender Builder haddock3
Login
>
Construct workflow config
>
Submit job
<
Run
>
State of job
Result of job
B

Web app Bartender Builder haddock3



Thanks!

wenmr.science.uu.nl
ithub.com/haddockin

EOSC-WENMR portal/—.o.
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WELCOME TO THE UTRECHT BIOMOLECULAR INTERACTION WEB PORTAL >>

The Utrecht Biomolecular Interactions software portal provides access to software tools developed in the Computational Structural Biology group / NMR
Research Group of Utrecht University with a main focus on the characterization of biomolecular interactions. Please note that this site is in active
development.

Research

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.

For this, bioinformatic data, structural information and available biochemical or biophysical
experimental data are 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 ic and g ide studies of bi .

C EOSC-hub

netherlands
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