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The social network of proteins

Majority of ‘life’ depends on interactions, particularly protein-protein

ﬁé% Universiteit Utrecht [Faculty of Sc_ience
%AA!\§ Chemistry]
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HADDOCK:
An integrative modeling platform

NMR titrations "
Ba i NMR crosssaturation
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Cross-linkin\/ \ l /
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H/D exchange
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Bioinformatic predictions
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Other sources
e.g. SAXS, cryoEM

B— , NMR anisotropy data .
EFKVSWNHEM LAY -

LFRLTWHHV — % % @ —>

IYANKWAHV

el RDCs, para-restraints, diffusion anisotropy
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HADDOCK

JOURNAL ARTICLE

DeepRank-GNN: a graph neural network framework to learn patterns in
protein—protein interfaces 3

Manon Réau, Nicolas Renaud, Li C Xue, Alexandre M J J Bonvin ™ Author Notes

* Universiteit Utrecht Bioinformatics, Volume 39, Issue 1, January 2023, btac759, https://doi.org/10.1093/bioinformatics/btac759 [FaCU'thzf SC_iet“C‘;
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ADDOCK

High-Ambiguity Driven Docking

> 35000 registered users
> 530000 served runs since June 2008

> 65% on the EOSC HTC resources
(>80% for 2.4)

> Integrated in the EOSC marketplace
De Vries et al. Nature Prot. 2010

Van Zundert et al. J.Mol.Biol. 2016
Worldwide User Map

The HADDOCK web portal is being used by 36680 users accross 138 countries!

%% Universiteit Utrecht

HADDOCK web portal (WeNMR)

HADDOCK 2.4

BeMinlab

g

o HADDOCK2.4 About v Login ~

WELCOME TO THE UTRECHT BIOMOLECULAR INTERACTION WEB PORTAL >>

Welcome! 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 (AIRs) 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.

HADDOCK is one of the flagship software in the EU H2020 BioExcel Center of Excellence for Biomolecular Research.

R boeXcel

L I\tu n B

HADDOCK is used for excellent Looking for support or questions
science and so far it has been cited about HADDOCK's usage? Check
more than 5000 times! our BioExcel forum!

See our tutorials Get Help

New to HADDOCK? To use the Our server is easier than ever to
HADDOCK docking server you use.
must have registered for an Try our new submission interface!

account.
Submit a new job

https://wenmr.science.uu.nl

[Faculty of Science
Chemistry]
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eased demand 5

ing the incr

The HADDOCK workflow machinery was modified to improve its efficiency and meet the increased

HADDOCK
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demand (and more resources were allocated thanks to EGI/EOSC/OSG).

[ #covidjobs

HADDOCK server processed user submissions

[ Total #jobs
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[Faculty of Science
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Introducing HADDOCK v3

Rodrigo
Vargas Honorato

. |
.
\
“ Brian Jimenez
l -
! |
/ 4

High-Ambiguity Driven Docking

/

. Iifs
A o= ;ﬁ
! “I’I

Marco Giulini

bioeXcel

= &l = Universiteit Utrecht [Faculty of Sc_ience
%§ Chemistry]



%center
From static workflow ...

4 )
A

Parameterizable pipeline

iversiteit Utrecht [Faculty of Science
Chemistry]
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.. t0 a modular workflow architecture

ADDOCng

l'\ IJL High-Ambiguity Driven Docking

ate

itw

Catalogue of
independent
modules

[Faculty of Science
Chemistry]

= Universiteit Utrecht
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S conter Combining the different pieces

~
N

‘| |]abDOCK®

High-Ambiguity Driven Docking

Catalogue of
independent
modules

& [Faculty of Science

& Universiteit Utrecht ,
W Chemistry]
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S conter Combining the different pieces

ADDOCKg

High-Ambiguity Driven Docking

Catalogue of
independent
modules

= &l = Universiteit Utrecht [Faculty of Sc_ience
%§ Chemistry]
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):::( ~“ 3‘ Mix and match modules to
ADDK build custom workflows

topology ~1 sampling ——— ~ refinement n |

# Protein-protein docking example with
# NMR-derived ambiguous interaction restraints

Q ° # directory in which the scoring will be done
@ Seml'FIE)ﬂbIe rEf- run dir = "runl"

% All-atom topology

# molecules to be docked

@ Energy minimization molecules = [

"data/e2aP 1F3G.pdb",
"data/hpr ensemble.pdb"
]

~ analysis ~

Short MD w/ explicit water

#

@ CAPRI eval

o 4 / S [topoaa]
. openMM .
@ RMSD matrlx \@ p / ;;;?;f?icair?e = "data/e2a-hpr air.tbl"

sampling = 1000

& Clust by Fec | scoring \ e

ClUSt b RMSD . a[ufmljxre;]ame = "data/e2a-hpr air. "

@ g x All-atom scoring e Farelesemer it
[emref]

ey Select top model

ambig fname = "data/e2a-hpr air.tbl"

%’ All-atom scoring w/ MDexp. water

[caprieval]

Select top cluster | L J felustzce]

[seletopclusts]

oy B DecPRank bioeXcel

KI ‘5 Universiteit Utrecht +

U
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HADDOCK3's open-source repository
¥ main v} 24branches © 6tags Go to file Add file ~ About

The official repo of the new modular

Q;n mgiulini Merge pull request #639 from i-VRESSE/add_mol_viewer ... v 0996fec last week (O 2,377 commits BioExcel2 version of HADDOCK
f  github change codecov fail_ci_if_error last week ¢ www.bonvinlab.org/haddock3
B devtools Merge pull request #520 from haddocking/module_template 10 months ago bioinformatics  proteins  python3
modelling docking workflows
M docs Update INSTALL.md sementic on various haddock3 last month g ) .
complexes integrative-modeling
W examples Merge pull request #632 from haddocking/adjust_clustrmsd 3 months ago utrecht-university
BB src Merge pull request #639 from i-VRESSE/add_mol_viewer last week 0 Readme
B tests use cluster rank instead of id, replace structure with model, fix test 3 weeks ago 83 Apache-2.0 license
Activit
M varia Update README.md 7 months ago N Y
vy 55 stars
.bumpversion.cf name last year
3 E g : ® 14 watching
(Y .gitignore add haddock3-docs to .gitignore last year % 22 forks
Y .gitmodules add FCC submodule 2 years ago Report repository
[ ] [ ]
[ ]
O https://github.com/haddocking/haddock3
M Universiteit Utrecht [FaCUIty of Science

£ Chemistry]
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HADDOCK3 development time line

13/03/2019

HADDOCKS3 Development Timeline

N
§ bJ % Universiteit Utrecht

%A@ Chemistry]

[Faculty of Science
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How to run?

>

— results foder

$ haddock3 m y-fik tom 1 : /

*

Current state: Only command line
Config file

§L’% Universiteit Utrecht [FaCU|ty of Sc_ience
%AAL\* Chemistry]
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Current execution modes

e Local
# compute mode
mode = "local”
ncores = 40

e HPC (slurm & torque currently supported)

# compute mode

mode = "hpc"

# Batch queue to use

queue = "short"

# Concatenate models inside each job

concat = 5

# Limit the number of concurrent submissions to the queue

queue limit = 250

= &l = Universiteit Utrecht [Faculty of Sc_ience
%§ Chemistry]
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Current execution modes

e MPI

# compute mode

mode = "mpi" Antibody-antigen surface example
# 5 nodes x 50 tasks = ncores = 250 Sampling: 10240/2048/2048
ncores = 250 rigidbody/flexref/emref
HADDOCK3 MPI scaling Snellius HADDOCK3 MPI scaling Snellius
160 18
'.g 140 16 ;fcjle:(l:aling
;' 120 1 :‘Z()Ils\fva()l:rrllfglowclean:false
£ 5 12 full workflow
S 100 5
3 &8
3 s %10
= S 8
(3] (%]
§ 40 A
8 20 —e9 2
<
I 1] 0
0 256 512 768 1024 1280 1536 1792 2048 0 256 512 768 1024 1280 1536 1792 2048
CPU Cores (AMD EPYC 7H12 64-Core Processor) CPU Cores (AMD EPYC 7H12 64-Core Processor)

Universiteit Utrecht

CYp !
et

ettt g
ERE W o
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[Faculty of Science
Chemistry]



netherlands

LRI center

About =2

haddock-runner
Run large scale HADDOCK simulations using multiple
input molecules in different scenarios

Run large scale HADDOCK simulations
using multiple input molecules in
different scenarios

ROd rigo @ bonvinlab.org/education/haddock-run...

Va rgas Honorato benchmark bioinformatics
structural-biology
high-performance-computing haddock

large-scale utrecht-university

[0 Readme

Supports HADDOCK2.4, HADDOCK2.5 and HADDOCK3.0 = Apache-20 onse
@ Code of conduct
Scenarios are defined in standard YAML file L

® 11 watching
Standalone executable o 2l

Report repository

Replicable and easily shared data generation blueprint

Releases 10

Enables high throughput by leveraging HADDOCK'’s internal © viso (G

on Feb 28

L U o U 0

SChedUIing routines + 9 releases
| Free, Open and FAIR Contributors 4

-
\) rvhonorato Rodrigo V Honorato

g dependabot[bot]
User-guide: bonvinlab.org/education/haddock-runner 8 amisonvin Aesancro Sonvi

Q’ﬂ mgiulini Marco Giulini

Source-code: github.com/haddocking/haddock-runner

Languages
License Apache 2.0 linting ' passing unittests ' passing J 4> coverage 100%f % code quality A bronze
® Go986% Shell 1.4%
M Universiteit Utrecht [FaCUIty of Science

£ Chemistry]
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Examples of runner config files
HADDOCK3.0

HADDOCK2.4

scenarios:
- name: true-interface
parameters:
run_cns:
noecv: false
structures_0: 1000
structures_1: 200
waterrefine: 200
restraints:
ambig: ambig
unambig: restraint-bodies
hbonds: hbonds
custom_toppar:
topology: _ligand.top
param: _ligand.param

- name: center-of-mass
parameters:

run_cns:
cmrest: true
structures_0: 10000
structures_1: 400
waterrefine: 400
anastruc_1l: 400

custom_toppar:

topology: _ligand.top
* Universiteit Utrecht

param: _ligand.param

scenarios:
- name: true-interface
parameters:
general:
mode: hpc
queue: short
queue_limit: 109
concat: S

modules:

order: [topoaa, rigidbody, seletop, flexref, emref, clustfcc, seletopclusts]

topoaa:
autohis: true

rigidbody:
ambig_fnome: _ambig.tbl
unambig_fname: _restraint-bodies.tbl
Ligand_param_fname: _ligand.param
Ligand_top_fname: _ligand.top

seletop:
select: 200

flexref:
ambig_fnome: _ambig.tbl
unambig_fname: _restraint-bodies.tbl
Ligand_param_fname: _ligand.param
Ligand_top_fname: _ligand.top

emref:
ambig_fnome: _ambig

clustfcc:

seletopclusts:

Lracuity of Science
Chemistry]
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Example workflow

High-Ambiguity Driven Do g y (not possible in HADDOCK2.X)

Antibody-antigen modelling with only CDR info and full surface on the antigen

1. Build topo 7. CAPRIeval

2. Rigid-body (10000) 8. EMref

3. CAPRIeval 9. CAPRIeval

4. FCC clustering _
10. FCC clustering
5. Select clusters (min size 4)

(max. 20 models per cluster) 11. Select clusters (min size 4)

6. Flexref 12. CAPRIeval

[Faculty of Science
Chemistry]

Universiteit Utrecht
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@ %5 Example workflow
mAHgRbgDyDOCDIk(g y (not posgble in HADDOCK?2.X)

B &

Antibody-antigen modelling with only CDR info and full surface on the antigen

Rigid body Final refinement clusters

70 20
* Cluster1

¢ Cluster2
60
¢ Cluster3

¢ Cluster 4

¢ Cluster5
* Cluster 6
¢ Cluster7

0o o0®? ® Cluster 8

° oo ¢ Cluster9
o

—-60 2 ? ¢ Cluster 10

o . ©  Other

HADDOCK score
HADDOCK score

—100

[Faculty of Science
Chemistry]

Universiteit Utrecht
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The plan...

/ HADDOCK Workflow Builder \

Community <€------------ Module
Directory

‘ Input Data I I
|I—
l Parameters l

v
\ >‘ | Workflow | | /

siteit Utrecht [Faculty of Science
Chemistry]

Workflows
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The plan...

/ Execution Middleware \

Il—/

\_ [ resuns | Y,

5 2 Universiteit Utrecht [Faculty of Sc_ience
N Chemistry]
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The plan...

Data analysis, storage and
sharing infrastructure

Data storage/sharing

Analysis Workspace

| — >
Analysis tools

4 B r N

Molecular
visualization | [JUPYter Notebooks
[ Collaborative | [ . )
Tools \ Interactive plots |

[ Import/Export ]

Universiteit Utrecht [Faculty of Sc_ience
Chemistry]
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i Iﬁ Toward a new interface for HADDOCK3

Web application
to build and S/ 4 . e

execute Bonvin Lak
HADDOCK3
workflows and
manage, view
and analyze
results

(" [FADDOCK Wordow Buicer ] P o
il |

Build Upload Manage
Use the workflow builder to create and Upload a workflow and submit as job. Explore and analyse the results of
submit a job. completed jobs.

[Faculty of Science
Chemistry]

* o github.com/i-VRESSE/bartended-haddock3
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= 5 The workflow builder

-
,.$'

5 &y
’ Bonvin Lab

i '@

/7 [Comwosons ]

i
x
W

L

4

A
Manage

Explore and analyse the results of

Upload
Upload a workflow and submit as job.
completed jobs.

Build
se the workflow builder to create and

[Faculty of Science
Chemistry]

https://github.com/i-VRESSE/workflow-builder

&N /77 .
= Universiteit Utrecht
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HADDOCK Workflow Builder

Workflow builder

Bonvin Lab

Workflow builder Catalog Workflow Node

is dynamlcally Nodes Calculate CAPRI metrics. (caprieval) .
v topology HADDOCK3 module to calculate the CAPRI metrics.

Global parameters  Upload

configured based Visual  Text

on HADDOCK3's e @ analysis
modules v sampling o

dEfinitions and gdeek 2 rigidbody Reference structure

pa ra mete rs rigidbody 3. caprieval No file chosen

data/target.pdb (chemical/x-pdb, 229768 bytes)

Structure to be used when calculating the CAPRI metrics.

lightdock 4. seletop
Drag and drop |
Vrefinement 5. flexref Calculate I1-RMSD
WO rkfIOW b u I Id e r Performs Interface RMSD calculations.
mdref 6. caprieval

flexref Download archive Cancel Delete

[Faculty of Science
Chemistry]

Calculate FNAT

= Universiteit Utrecht




wrmeenter  1-VRESSE workflow builder: Haddock 3 on easy level

NaguLCROEasy N

Workflow Node
Nodes
Global parameters  Upload No node or global parameters selected for configuration.

¥ topology

, fore Visual ~ Text
v sampling i Append node to workflow by clicking node in catalog

© gdock or by dragging node from catalog to here.

» rigidbody .

> lightdock

¥ refinement

o mdref
o flexref
> emref
¥ scoring
o mdscoring k
o emscoring
¥ analysis
o seletopclusts
o clustrmsd
o caprieval

> rmsdmatrix

..................................................................................

clustfcc Download archive JRelxTs

5 2 Universiteit Utrecht [Faculty of Sc_ience
N Chemistry]
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,/ HADDOCK Workflow Builder

R

%% Universiteit Utrecht

Tools

search tools

& Upload Data

Get Data

Send Data

Collection Operations
Text Manipulation
Docking

Filter and Sort

Join, Subtract and Group
Built-in Converters

WORKFLOWS

All workflows

Catalog

haddock3guru v
Nodes

¥ topology
o topoaa
¥ sampling
o gdock
o rigidbody
o lightdock

v refinement

o mdref

o flexref

o emref
¥ scoring

o mdscoring
o emscoring

v analysis

o seletopclusts

o clustrmsd

o caprieval

o rmsdmatrix

o clustfcc

Workflow Visualize Shared Data ™

I-VRESSE workflow b

Workflow @ Goto results

Help~ User~ &

Calculation completed successfully

(opens in new window)

Global parami

Visual Text

molecules = [
'data/e2aP_1F3G.pdb',
‘data/hpr_ensemble.pdb’,

]

ncores = 12

run_dir = 'runi-test’
[topoaa]

autohis = false

[topoaa.moll]

nhisd = ©
nhise = 1
hise_1 =

[topoaa.mol2]

nhisd = 1
hisd_1
nhise = 1

hise_1 = 15

[rigidbody]

tolerance = 20
ambig_fname
sampling = 20

[caprieval]

reference_fname = 'data/e2a-hpr_

'data/e2a-hpr_air.

Path to the CNS executable

Choose File ‘ No file chosen

If not pr

Number of CPU cores

ninus 1

Mode of execution

local

Mode of execution of the jobs

Batch system

slurm
Type of batch system running on your server
Queue name

vided, HADDOCKS3 will use the cns path config

of CPU cores to use for the CNS calculations

ither local or u

Easy integration: E.g. Gal

on guru level

Itis truncated

Name of the batch queue to which jobs will be submitted

Number of jobs to submit to the batch system

100

Number of jobs to submit to the batch system

Number of models to produce per job.

1 during the installation

to max available

“w

aXx

Using 196.7 MB

History +

search datasets

Unnamed history
S236MB
EH

2 : index.html

1: docking-protein-ligand.zip

02 &
]
[oAV N |

LoV |

[Faculty of Science

Chemistry]
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HADDOCK Workflow Builder

Universiteit Utrecht

st

Easy integration: E.g. JupyterLab

File Edit View Run Kernel

Tabs Settings

[Frerts e al
-/

Name Last Modified
B haddock3_configurator 22 days ago
B8 haddock3_configurator... 6 minutes ago
b an hour ago
| lite an hour ago
B8 node_modules 5 days ago
B8 schema 22 days ago
i src a day ago
| style 6 days ago
8 ui-tests 6 days ago
[ 200b.pdb 6 days ago
[ babel.config.js 22 days ago

M CHANGELOG.md

[ CITATION.cff

M CODE_OF_CONDUCT...
M CONTRIBUTING.md
O docking-protein-ligand....
:} install. json

[ jest.config.js

[ LICENSE

O MANIFEST.in

{z} package.json

O pyproject.toml

M README.md

M RELEASE.md

M screenshot.png

@ setup.py

{:} tsconfig.json

[ tsconfig.tsbuildinfo

u2.cfg

O yam-error.log

[ yamn.lock

Simple 0 0 B

2 minutes ago
21 minutes ago
2 minutes ago
2 minutes ago
22 days ago

22 days ago
22 days ago
22 days ago

a minute ago
10 minutes ago
22 days ago

2 minutes ago
22 days ago
22 days ago
22 days ago
an hour ago

7 minutes ago

aday ago

titled1.cfg aday a

22 days ago

6 days ago

Help

(2 Launcher

Catalog
Nodes
¥ topology
o topoaa
v sampling
o gdock
o rigidbody
o lightdock

v refinement

o mdref
o flexref
o emref
¥ scoring
o mdscoring
o emscoring
v analysis

o seletopclusts

o clustrmsd

o caprieval

o rmsdmatrix

o clustfcc

o seletop

X

[E untitied1.cfg X |+

Workflow Global parameters

Global parameters Run directory*

X
Visual Text

Folder to store the HADDOCK3 run

run_dir = 'x' Input Molecules
molecules = [
'200b.pdb",
] The input molecules that will be used for docking.
Lodock] 0 Choose file 200b.pdb ~
ambig_fname = 'pyproject.toml’

Copy to clipboard
Fies I
e 200b.pdb

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

* pyproject.toml
¥} clean

[¥] execution

(2 Launcher

EI Notebook

Python 3
(ipykernel)

Console

Python 3
(ipykernel)

Other

Terminal

Haddock3 config

Text File

M
v

Markdown File

2

Python File

Launcher

[Faculty of Science

Chemistry]
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The bartender

Backend to
schedule jobs

on various
infrastructures
and user
management with

social logins @

Generic:
Can be configured

Manage

as scheduler for any Build

. . Use the workflow builder to create and pload a workflow and submit as job. Explore and analyse the results of
kind of of service submit a job. completed jobs.
(requires CLI or
container)

github.com/i-VRESSE/bartender [Faculty of Science

Chemistry]

: Universiteit Utrecht
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default A
‘ /api/health Health Check v % j e
job 7~ ol h
/api/job/ Retrieve Jobs v e
/api/job/{jobid} Retrieve Job v e
RESTful
. . . |38 | /api/job/{jobid}/files/{path} Retrieve Job Files v @
application with KGR /ep1/3ob/(cbia)/fase/ (pashy Patter kbR
dynamic /api/job/{jobid}/stdout Retrieve Job Stdout v B
documentatlon Of /api/job/{jobid}/stderr Retrieve Job Stderr v e
its APIs
‘ application ~
Needs to be /api/application/ List Applications v
COangu I'Ed on /api/application/{application} Get Application v
some (remOte) /api/application/{application}/job Upload Job v B
server(s)
users &
/api/users/profile Profile v 8=
GET /users/me Users:Current User v B
/users/me Users:Patch Current User v 8

N GET /users/{id} Users:User v B -
* Universiteit Utrecht ”— [Facultyc%f Sc_letnci
emistry
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Bartender - Job flow

Memory—> Run in in-memory queue redisworker

Job description\

Run command

Redi Add job description N
to queue

Wait for work

User upload Pick destination

Copy input files

Slurm=————— from web service Sbatch
to sftp server diracjob
Install command
Copy large input files / _\ Copy output files
Dirac from web service DIRAC job submit Run command from compute node
to grid storage \ Copy input files _/ to grid storage

from grid storage
to compute node

Copy output files
ompleted—— from remote storage » Show results
to web service

Retrieve status
from scheduler

User status

Incomplete

[Faculty of Science
Chemistry]
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Will provide data

management,

analysis and

visualization

tools @
Build Upload
Use the workflow builder to create and Upload a workflow and submit as job.
submit a job.

githUb.COm/i-VRESSE/... [Faculty of Science

Chemistry]

Universiteit Utrecht
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HADDOCKS3 analyse report

Cluster Rank 1 2 3 4 5 6 7 8 9 10
Cluster ID 1 6 3 14 5 2 13 8 4 12
HADDOCK3 can 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 + 1.709 -19.783 £ 2.437 -18.528 + 1.88 -17.808 £ 1.6 -17.575+£ 1.5
o
automatica I Iy interface RMSD [A] 25553 +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 3.04+0.134 4676 +0.853 8.851 +0.271
. . Fraction of Common Contacts 0.361 £ 0.02 0.118] clusterl modell.pdb [x] p-o 0.334 £ 0.076 0.209 + 0.072 0.097 + 0.014
ge n e ra te l n te ra Ct lve ligand RMSD [A] 6.747 + 0.854 18.04 0.527 8.84 + 0.285 9.303 + 1.656 14.8 £ 0.497
a n a I S i S |0tS DOCKQ 0.411 £0.023 0.106 .003 0.337 £ 0.032 0.258 + 0.062 0.124 + 0.01
y p Restraints Energy 123.595 + 107.598  168.5 + 126.803  223.414 + 89.759 252.992 + 31.644 276.677 £ 125
( S | m | | a r t O W h at t h e Desolvation Energy -16.131 £ 1.062 -12.23 3.36 -4.661+0.798 -1.397 £ 2175 -5.838 + 1.466
Electrostatic Energy -7.352 + 1.96 -2.177 1.906 -4.689 t 1.521 -5.232 + 3.297 -4.013 + 0.698
2 . 4 S e rve r g |Ve S ) Van der Waals Energy -11.774 £ 7.366 -10.93 .674 -1.568 t 5.466 -15.867 £ 7.127 -1.071 1 7.044
Nr 01 best structure | Download ® View | Do ad ® View | Download ® View | Download ® View | Download ®
Nr 02 best structure | Download ® View | Do ad ® View | Download ® View | Download ® View | Download ®
W ° I I f t h b . Nr 03 best structure | Download ® View | Do ad @ View | Download @ View | Download @ View | Download ®
I o rm e a s I s Nr 04 best structure | Download ® View | Do ad ® View | Download ® View | Download ® View | Download ®
for the analysis
interface
o .
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HADDOCKS3 analyse report

® (Cluster1 . cluster-id
-5 -5 01
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Bartended HADDOCKS3 overall workflow

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

[Faculty of Science
Chemistry]
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 FLEF S

Interactive Virtual Research Environment for Scientific Software Execution Follow
Project with Netherlands eScience Center and Bonvin Lab
() Overview [J Repositories 8  [[J Projects @ Packages A Teams A People 7 3 Settings
Popular repositories ® View as: Public v
You are viewing the README and pinned
workflow-builder Public workflow-comparison Public repositories as a public user.
Graphical interface to build a workflow file You can create a README file or pin repositories
visible to anyone.
@ TypeScript W 2 @ Python
Get started with tasks that most successful
organizations complete.
pdbtbx Public pdbtbx-ts Public

Forked from douweschulte/pdbtbx

JS wrapper around pdbtbx rust crate Discussions

A library to open/edit/save (crystallographic) Protein Data Bank (PDB) and

mmCIF files in Rust. Set up discussions to engage with your
community!

® Rust ® Rust ? 1 y
Turn on discussions

jupyterlab-haddock3-configurator Public bartender Public

Jupter Lab extension to create/edit haddock3 configuratiion file Middleware web service to schedule jobs on various infrastructures Pe°ple

@ TypeScript @ Python @ 9 a O‘ﬂ@

0

[Faculty of Science
Chemistry]

Universiteit Utrecht
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Conclusions

e Finalizing the 1t production release of HADDOCK3

— Modularity and custom workflows

— Integrated analysis tools that can be leveraged by the VRE (only offered until now
via the web server for HADDOCK2.X)

— Both HTC and HPC oriented (EuroHPC BioExcel CoE core software)

e New VRE software for integrative modelling (i-VRESSE)

— Will provide the user-friendly interface and integrated backend to
build/execute/analyze HADDOCK3 workflows

— Easy off-site deployment with docker compose (next to centralized WeNMR service)
— Generic technology that can be reused for other projects

ersiteit Utrecht httpS://githUb.CO m/i'VRESSE [Faculty of Science

Chemistry]
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Thank you for

bioinfo % w Sl
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HADDOCK online:

« https://wenmr.science.uu.nl

« https://bonvinlab.org/software
« https://github.org/haddocking
« https://github.org/i-VRESSE

your attention!
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