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What is molecular dynamics (MD)?
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http://www.idris.fr/eng/jean-zay/jean-zay-presentation-eng.html

MD simulations require large computational
resources - high cost

% GENCI

HPC at the service of knowledge

In 2023:
| < GENCI, CT7
(simulation in biology)
* 160 Mh CPU
10 Mh GPU
* Total cost: 8.5 M€
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MD simulations require large computational
resources — high environmental cost
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Sharing research data is important

Editorial | Open access | Published: 21 February 2020

No raw data, no science: another possible

* Requirements from source of the reproducibility crisis
funders, institutions, Tsuyoshi Miyakawa ©
or Journals Molecular Brain 13, Article number: 24 (2020) | Cite this article

* Open science JCINI oL oE

AND MODELING

il Using Open Data to Rapidly Benchmark Biomolecular
([
Re p rOd UCI bl I Ity Simulations: Phospholipid Conformational Dynamics

Hanne 5. Antila*, Tiago M. Ferreira, 0. H. Samuli Ollila, and Markus 5. Miettinen*

& Cite this: . Chemn. Inf. Model. 2021, 61, 2, 938-949

Publication Date: January 26, 2021 ~

https:/fdoi.org/10.1021/acs jcim.0c01299 24 O 5 6 1 7
Copyright © 2021 The Authors. Published by American LEARN ABOUT THESE METRICS
Chemical Society. This publication is licensed under CC-

BY.
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Sharing research data in biology - &,

1

Community-approved data repositories for experimental
(omics) data:

 SRA, GEO, ENA: genomics & transcriptomics

 PRIDE, MassIVE: proteomics & metabolomics
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Sharing MD simulation files
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Sharing MD simulation files o
L\

* Many initiatives: MoDEL, GPCRmd, NMRLIipids...

* No consensus data repository for MD simulation files
(vet)
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Sharing MD simulation files o
L\

* Many initiatives: MoDEL, GPCRmd, NMRLIipids...

* No consensus data repository for MD simulation files
(vet)

* Use of generic non-moderated data repositories:
Zenodo, Figshare, OSF, Dryad...
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Welcome to the Dark Matter of MD

Data that is technically accessible,
but neither indexed, curated,

or easily searchable.
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9

7veLife

“For comespondence:
johanna tiemann@gmailcom

ipba.fr IMC)
pierre. poulain@u paris.fr [PP)

Present address:

tNovozymesA/S, Lynghy,

Denmark

Competing inte rest

Funding:
Preprint posted

Reviewed preprint pasted
Reviewed preprint revised

Version of Record published

MDverse, shedding light on the dark
matter of molecular dynamics simula

Johanna KS Tiemann*, Magdal Szczuka®, Lisa B i

Mohamed QOussaren®, Steven Garcia®, Rebecca J Howard®, Lucie Delemotte®,
Erik Lindahl**, Marc Baaden’, Kresten Lindorff-Larsen', Matthieu Chavent™*,
Pierre Poulain®*
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Life Laboratory, Stockholm University, Stockholm, Sweden; “Department of applied
physics, Science for Life Laboratory, KTH Royal Institute of Technology, Stockholm,
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France

Abstract The rise of open science and the absence of 2 global dedicated data repository for
molecular dynamics (MD) simulations has led to the accumulation of MO files in generalist data
repositories, constituting the dark matter of M — data that is technically accessible, but neither
indexed, curated, or easily searchable. Leveraging an original search strategy, we found and indexed
about 250,000 files and 2000 datasets from Zenodo, Figshare and Open Science Framewerk. With

a focus on files produced by the Gremacs MD software, we illustrate the potential offered by the
mining of publicly available MD data. We identified systems with specific molecular composition and
were able to characterize essential parameters of MD simulation such as temperature and simula-
tion length, and could identify model resolution, such as all-atom and coarse-grain. Based on this
analysis, we infered metadata to propose a search engine prototype to explore the MD data. To
continue in this direction, we call on the community to pursue the effert of sharing MD data, and to
report and standardize metadata to reuse this valuable matter

eLife assessment

The study presents a valuable tool for searching molecular dynamics simulation data, making such
datasets accessible for open science. The authors provide convincing evidence that it is possible
to identify noteworthy melecular dynamics simulation datasets and that their analysis can produce
information of value to the community.

Introduction

The volume of data available in biology has increased tremendously (Marx, 2013; Stephens et al
2015), through the emergence of high-throughput experimertal technologies, often referred to as
-omics, and the development of efficient computational techniques, associated with high-performance
computing resources. The Open Access (OAl movement to make research results free and available to
anyone (including e.g. the Budapest Open Access Initiative and the Berlin declaration on Open
to Knowledge) has led to an explosive growth of research data made available by scientists (Wilson

pa:/Tdoi.arg, L 8 of 22

9/31


https://elifesciences.org/articles/90061

A universal search engine for MD open data

MDverse

-L-

MDverse Search I'm Feeling Lucky

P. Poulain | CC BY 10/31



MDverse

1. Find and index scattered MD data
2. Extract, enhance and explore metadata

3. Assess accessibility and reusability
(from FAIR principles)
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Step 1: Find and index scattered MD data

P. Poulain | CC BY

Explore phase

search

Dataset 1

Dataset 2

.....

w2 figshare

Expand phase

Dataset N-1
Dataset N
Dataset 1 Dataset 2 Dataset1 | Dataset 2
| [
gro .mdp l .gro | | .mdp I
o
.mdp Xic .mdp xtc
[ log J [ .pdb ] Jog .pdb
L= =
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Step 1: Find and index scattered MD data
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Step 1: Find and index scattered MD data
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Step 1: Find and index scattered MD data
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Step 2: Metadata = context



Step 2: Metadata = context

TOMATO

N ut rit i o n Amount/serving % Daily Value* Amount/serving % Daily Value*
e P e e e o I - | -

Total Fat (g 0% Total Carbohydrate 205 7% v
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per selrvmegs Potassium 580mg 10% e Vitamin G 9mg 10% advice.

Ingredients: Tomato puree (water, tomato paste), water, wheat flour, sugar, Contains less than 2% of: salt,
potassium salt, natural flavoring, citric acid, ascorbic acid (vitamin C), monopotassium phosphate, celery
extract, garlic oil.

Contains: Wheat.

No metadata Natural language ¢y Controlled vocabulary
(bad) metadata (good) "4 metadata (better) (a°

———
S————
S

S
e
\ >
— -
—— ;
— -
\ .
\

g

———

—

\

-
—
=
-
=
e
-
-
-
e
-

P. Poulain | CC BY 15/31


https://osf.io/qn6gd/

Step 2: Metadata = context

TOMATO

i N ut riti o“ Amount/serving % Daily Value* Amount/serving % Daily Value* .

Total Fat (g 0% Total Carbohydrate 20 % \/a»ue (ov)

l Eﬂgts_ Saturated Fat 0g 0% Dietary Fiber 2g

About 2.5 SEIVINGS  Trans Fat0g Total Sugars 12g

per container Cholesterol 0mg 0%  Includes 8 Added Sugars 16%

Serv.size12cup(120ml) ———+————— :
condensed sou:( | Sodium 50y 21% Protein 2g

cah"es Vitamin D Omcg 0% « Galcium 10mg 0% * Iron 0.5mg 2%  ryriion
per serving Potassium 580mg 10% e Vitamin C 9mg 10% advice.

Ingredients: Tomato puree (water, tomato paste), water, wheat flour, sugar, Contains less than 2% of: salt,
potassium salt, natural flavoring, citric acid, ascorbic acid (vitamin C), monopotassium phosphate, celery
extract, garlic oil.

Contains: Wheat.
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Metadata for MD simulation: identity of simulated molecules,
temperature, length, force field, software...

P. Poulain | CC BY 15/31
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Step 2: Sources of MD metadata

February 27, 2019 Journal article
SLIPID POPG-POPE 1:3 Bilayer Simulation (Last S0 23

100 ns, 150 mM NaCl, 310 K) e e

Simulation of a POPG-POPE 1:3 bilayer of 500 lipids (126 L-POPG lipids and 374 POPE lipids, 250 per leaflet) is simulated
for 500 ns using Gromacs v5.1.2 in water solution with Na+ counterions and 150 mM of NaCl. The SLIPID model is
employed for lipids and TIP3P Water Model .

Trajectory (.xtc) is for the last 100 ns of a simulation of 500 ns with data saved every 10 ps. Additionally, the topology (top)
, simulation parameter file (. mdp), index file (ndx), portable binary run input file {.tpr) and the energy output file (.edr) are pen R E
provided.

FlIES W
Name Size
Publication date:
55MB & Download February 27, 2019
DOL:
/544317 @ DOl 10.5281/zenodo.2579224
m_400_500_PG_PE_1_3_slipid.xtc 5.2GB & Download Keyword(s):
49 License (for files):
[#' Creative Commaons Attribution 4.0 Internationa
md_02 tpr 39MB & Download
5 2@
md_400_500.edr 33.0MB & Download Versions
g 5@ nl Feb 27, 2019
topol.top 554 Bytes & Download
- ° Cite all versions? You can cite all versions by using the DO

579223, This DOl represents all versions,

P. Poulain | CC BY and will always resolve to the latest one. Read more. 16/31



Step 2: Sources of MD metadata
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February 27, 2019 Journal article

SLIPID POPG-POPE 1:3 Bilayer Simulation (Last 30 £
100 ns, 150 MM NaCl, 310 K ) o |

Simulation of a POPG-POPE 1:3 bilayer of 500 lipids (126 L-POPG lipids and 374 POPE lipids, 250 per leaflet) is simulated
for 500 ns using Gromacs v5.1.2 in water solution with Na+ counterions and 150 mM of NaCl. The SLIPID model is
employed for lipids and TIP3P Water Model .

Trajectory (.xtc) is for the last 100 ns of a simulation of 500 ns with data saved every 10 ps. Additionally, the topology (top)
. simulation parameter file (mdp), index file (ndx), portable binary run input file (tpr) and the energy output file (edr) are pen R E
provided.

W
Name Size
Publication date:
index.ndx 55MB & Download February 27, 2019
DOL:
DOl 10.5281/zenodo.2579224
5.2 GB & Download el
License (for files):
[#' Creative Commaons A 0
39MB & Download
33.0MB & Download Versions
. 01 B
topol top 554 Bytes & Download

Cite all versions? You can cite all versions by using the DO

z 23. This DOI represents all versions,
and will always resolve to the latest one. Re
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Step 2: Sources of MD metadata

P. Poulain | CC BY

February 27, 2019 Journal article

SLIPID POPG-POPE 1:3 Bilayer Simulation (Last 30 23

100 ns, 150 mM NaCl, 310 K ) e s

Simulation of a POPG-POPE 1:3 bilayer of 500 lipids (126 L-POPG lipids and 374 POPE lipids, 250 per leaflet) is simulated
for 500 ns using Gromacs v5.1.2 in water solution with Na+ counterions and 150 mM of NaCl. The SLIPID model is
employed for lipids and TIP3P Water Model .

Trajectory (.xtc) is for the last 100 ns of a simulation of 500 ns with data saved every 10 ps. Additionally, the topology ( top)
. simulation parameter file (mdp), index file (ndx), portable binary run input file (tpr) and the energy output file (edr) are pen R E
provided.

W
Name Size
Publication date:
index.ndx 55MB & Download February 27, 2019
DOL:
DOl 10.5281/zenodo 2579224
5.2 GB & Download el
License (for files):
[ Creative Commons Attribution 4.0 Internationa
39MB & Download
33.0MB & Download Versions
- n1 -
topol top 554 Bytes & Download

Cite all versions? You can cite all versions by using the DO

z 23. This DOI represents all versions,
and will always resolve to the latest one. Read more
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Step 2: Uneven amount of metadata

February 27,2019

SLIPID POPG-POPE 1:3 Bilayer Simulation (Last
100 ns, 150 mM NaCl, 310 K )

Simulation of a POPG-POPE 1:3 bilayer of 500 lipids (126 L-POPG lipids and 374 POPE lipids, 250 per leaflet) is simulated

for 500 ns using Gromacs v5.1.2 in water solution with Na+ counterions and 150 mM of MaCl. The SLIPID model is
employed for lipids and TIP3P Water Model .

£ ENnN i

Trajectory (.xtc) is for the last 100 ns of a simulation of 500 ns with data saved every 10 ps. Additionally, the topology (.top)
, simulation parameter file (.mdp), index file (ndx), portable binary run input file (_tpr) and the energy output file (.edr) are

provided.
v
Name Size
55MB & Download
'@
52GB & Download
L]

17 /31



Step 2: Uneven amount of metadata

February 27,2019 Journal article March 22, 2021

SLIPID POPG-POPE 1:3 Bilayer Simulation (Last = Simulations of a pulmonary surfactant
100 ns, 150 mM NaCl, 310 K) monolayer with additional compounds

Simulation of a POPG-POPE 1:3 bilayer of 500 lipids (126 L-POPG lipids and 374 POPE lipids, 250 per leaflet) is simulated

. ) ) . ) . To be added.
for 500 ns using Gromacs v5.1.2 in water solution with Na+ counterions and 150 mM of MaCl. The SLIPID model is
employed for lipids and TIP3P Water Model . o
Files (47.1 GB hd
Trajectory (.xtc) is for the last 100 ns of a simulation of 500 ns with data saved every 10 ps. Additionally, the topology (.top)
, simulation parameter file (.mdp), index file (.ndx), portable binary run input file (_tpr) and the energy output file (.edr) are Name Size
provided.
4.8 MB & Download
F es (52 GB W
5 713558¢ 7dd8ad @
Name Size
benzaldehyde.top 492 Bytes & Download
5.5MB & Download
737 27cd3ca @
'@
500_PG_PE_1_3_slipid.xtc 52GB & Download
1@

P. Poulain | CC BY 17 /31



Step 2: Uneven amount of metadata

February 27,2019 March 22, 202 Open Access

SLIPID POPG-POPE 1:3 Bilayer Simulation (Last = Simulations of a pulmonary surfactant
100 ns, 150 mM NaCl, 310 K) monolayer with additional compounds

EON, Antonio

Simulation of a POPG-POPE 1:3 bilayer of 500 lipids (126 L-POPG lipids and 374 POPE lipids, 250 per leaflet) is simulated

. ) ) . ) . To be added.
for 500 ns using Gromacs v5.1.2 in water solution with Na+ counterions and 150 mM of MaCl. The SLIPID model is
employed for lipids and TIP3P Water Model . Files (47.1 CH
Trajectory (.xtc) is for the last 100 ns of a simulation of 500 ns with data saved every 10 ps. Additionally, the topology (.top)
, simulation parameter file (.mdp), index file (.ndx), portable binary run input file (_tpr) and the energy output file (.edr) are Name
provided.
Files B v
e7fabl 0713558d7dd8ad @
Name Size
enzaldehyde.to
ndex ndx 5.5MB & Download
md5e 7f37ff3eal09cadabal27cd3ca @
5019544317 @
m_400_500_PG_PE_1_3_slipid.xtc 52GB & Download
EY-)
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Step 2: Uneven amount of metadata

February 27,2010

Journa artici March 22, 2021

SLIPID POPG-POPE 1:3 Bilayer Simulation (Last = Simulations of a pulmonary surfactant
100 ns, 150 mM NaCl, 310 K) monolayer with additional compounds

Simulation of a POPG-POPE 1:3 bilayer of 500 lipids (126 L-POPG lipids and 374 POPE lipids, 250 per leaflet) is simulated To be added
for 500 ns using Gromacs v5.1.2 in water solution with Na+ counterions and 150 mM of MaCl. The SLIPID model is '

employed for lipids and TIP3P Water Model .

Files (47.1 GB)
Trajectory (.xtc) is for the last 100 ns of a simulation of 500 ns with data saved every 10 ps. Additionally, the topology (.top)
, simulation parameter file (.mdp), index file (.ndx), portable binary run input file (_tpr) and the energy output file (.edr) are Name
provided.
enzal
e
id8ad @
Name Size
enzal
5.5MB & Download
ca @
'@
52GB & Download
49

P. Poulain | CC BY

Open the file and extract metadata
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Step 2: Metadata from Gromacs (.gro) files

10071 Benzene (CG)
) Peptide in a
% 80 membrane (CG)
Q \
= . ;
- 3 particles
§ 60+
g Ammonia (AA) :.' .‘_'. NG
© 0 / <+
o *
=
® |
S d
E 201  4atoms -—
& 8443 pamcles
0 ——— e ey
1 10 100 1000

System size (x1000 atoms/particles)
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Step 2: Metadata from Gromacs (.gro) files

Kir Channels in a
plasma membrane (CG)

10071 Benzene (CG)
<) Peptide in a
-‘: 80- membrane (CG)
2 —
S 3 patrticles
s 604 : 5
3 Ammonia (AA) 3,522,816 particles
= v ) Gasdermin prepore
.E 40+ : in a plasma memprane (AA)
T
o
D
E f
> 2
E 201  4atoms
(&) 8443 particles
1 10 100 1 000
System size (x1000 atoms/particles) 113, 59‘; atoms

P. Poulain | CC BY ' 18/31



Step 2: Metadata from Gromacs (.mdp) files

2000 A

310K (37°C)

1500 -
298K (25°C)

1000 -

number of mdp files

LJ model, 87.3K
100 -

number of mdp files

0 100 200 300 400 500 600 700 800
P. Poulair Temperature (K) 19/31



Step 2: Explore metadata

#— Datasets

o GRO files

® MDP files

.gro files quick search

Selected row:

3261 9780 elements found
—
1 9780
Show | 20 % entrics
Dataset: zenodo 4943557 tdex Deatamst »
Creation date: 2021-06-14

1 zenodo 1468560
Author(s): Joseph, Thomas
Title: Data from: Common internal 2 zenodo 9326241
allosteric network links anesthetic 3 zenodo 3380641
binding sites in a pentameric ligand- 4 — 238641
gated ion channel

5 zenodo B38641
Description:
General anesthetics bind reversibly to 5 =l
ion channels, modifying their global 7 znodo 83864
conformational distributions, but the M — 838641
underlying atomic mechanisms are =

9 2=a0do 838641
not completely known. We examine

- mn renaain RiRAd)

MDverse data explorer

Title

C36 POPC simulation with 17 lipids per leaflet, 300K

Amyloid-beta 16-22 peptide dimer simulation (150mM Na...

Large DPPC monolayer simulations with Charmm36+O0PC ...
Large DPPC monolayer simulations with Charmm36+0PC ...
Large DFPC monolayer simulations with Charmm36+OPC ...
Large DPPC monolayer simulations with Charmm36+0PC ...
Large DPPC monolayer simualations with Charmm36+0OPC ...
Large DPPC monolayer simulations with Charmm36+0PC ...

Large DPPC monolayer simalations with Charmm36+0PC ...

1 arer NPPAC monnlaver simnlarions with Charmm 364000

https://mdverse.streamlit.app/

P. Poulain | CC BY

Creation date

2018-10-22

20220507

2017-08-03

20170803

2017-08-03

2017-08-03

2017-08-03

2017-08-03

2017-08-03

N1 TR0

Authors

Hanne ...

Kav. Ba...

Javanai...

Javanai...

Javanai...

Javanai...

Javanai...

Javanai.

Javanai...

Tavanai

‘4 Add filter

Descripti

POPC bilayer with 30 waters per lipid (17+17), at 300K, si...
Amyloid-beta 16-22 peptide dimer simulation with the CH...
DPPC monolayers simulated at a varying area per lipid in ...
DPPC monolayers simulated at a varying area per lipidin ...
DFPC monolayers simulated at a varying area per lipid in L....
DPPC monolayers simulated at a varying area per lipid in L....
DPPC monolayers simulated at a varying arca per lipid in t....
DFPPC monolayers simulated at a varying area per lipidint....

DPPC monolayers simulated at a varying area per lipid in t...

PP monalavers simunlated st 5 varving sres ner linid in

.=, Exportto tsv

File name

wholel7 gro
prod.gro

DPPC-31....
DPPC-31....
DPPC-31....
DPPC-31....
DPPC-31....
DPPC-31...
DPPC-31....

nPPC.aI

Atom number

T616

32020

232438

2324388

232488

232488

232488

232438

232488

EREFTE

Protein

false

false

false

false

false

false

false

false

faler

§ 844§ 4§ 3§88
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Step 3: Back to the FAIR principles

Findable
Accessible
Interoperable
Reusable

P. Poulain | CC BY



Step 3: Back to the FAIR principles

Findable
Accessible
Interoperable
Reusable

“I...] the FAIR Principles put specific emphasis on enhancing the
ability of machines to automatically find and use the data,

In addition to supporting its reuse by individuals.”

21/31



Step 3: Assess accessibility

All-atom molecular dynamics simulations of
SARS-CoV-2 envelope protein E

Kuzmin Alexander; @ Orekhov Philipp; @ Astashkin Roman; &) Gordelly Valentin; & Gushchin lvan

The trajectories of all-atom (AA) MD simulations (NoPTM-1;2;3;4_POPC;Mix_CHARMM36m: 0.1x3 ps) were obtained based
on 4 starting representative conformations from the coarse-grained simulation (10.5281/zenodo.4740706). For each
starting structure, there are six trajectories of the E protein: 3 with the protein embedded in the membrane containing

POPC, and 3 with the membrane mimicking the natural ERGIC membrane (Mix: 50% POPC, 25% POPE, 10% POPI, 5% POPS,

10% cholesterol).

Simulations have been performed using the CHARMM36m (AA) force field, running with the GROMACS
2019.5 package on the supercomputer JURECA at Forschungszentrum Julich under the conditions reported
in bioRxiv 2021.03.10.434722.

ttps://doi.org/10.1002/prot.2

>
Files (45.6 GE v
Name Size
PTM-1_Mix_CHARMM36m_0.1x3mks.zip 6.0 GB @ Preview || & Download
- - = 54368h @
NoPTM-1_POPC_CHARMM36m_0.1x3mks.zip 5.1GB @ Preview || & Download
5 5695 5of @

(zip files)
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Step 3: Assess accessibility (zip files)

All-atom molecular dynamics simulations of
SARS-CoV-2 envelope protem E

Kuzmin Alexander,; Orekhov Philipp; Ron ordeliy Valentin; (& Gushchin lvan
The trajectories of all-atom (AA) MD simulations (NoPTM-1;2;3;4_POPC;Mix_CHARMM36m: 0.1x3 ps) were obtained based
on 4 starting representative conformations from the coarse-grained simulation (10.5281/zenodo.4740706). For each 88 0/ -I: . d d f' I
starting structure, there are six trajectories of the E protein: 3 with the protein embedded in the membrane containing 0 O I n exe I eS
POPC, and 3 with the membrane mimicking the natural ERGIC membrane (Mix: 50% POPC, 25% POPE, 10% POPI, 5% POPS,

were in zip files

Simulations have been performed using the CHARMMS36m (AA) force field, running with the GROMACS
2019.5 package on the supercomputer JURECA at Forschungszentrum Julich under the conditions reported
in bioRxiv 2021.03.10.434722.

https://doi.org/10.1002/prot.26317
Preview >
NoPTM-2_Mix_CHARMM36m_0.1x3mks.zip
Files (45.6 GB v
Name Size [ NoPTM-2-1_Mix_CHARMM36m_0.Tmks.xtc 1.9 GB
NoPTM-1_Mix_CHARMM36m_0.1x3mks.zip 6.0 GB @ Preview || & Download D NoPTM-2-2_Mix_CHARMM36m_0.1 mks xtc 19GB
(Y NoPTM-2-3_Mix_CHARMM36m_0.1mks xtc 1.9GB
ve [ NoPTM-2_Mix_CHARMM36m.pdb 11.8 MB
NoPTM-1_POPC_CHARMM36m_0.1x3mks.zip 5.1GB @ Preview || & Download D NoPTM-2_Mix_ CHARM [\/|36mtpr 417 MB
hbabbf @
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Step 3: Assess accessibility (zip files)

All-atom molecular dynamics simulations of
SARS-CoV-2 envelope protem E

Kuzmin Alexander,; Orekhov Philipp; Ron ordeliy Valentin; (& Gushchin lvan
The trajectories of all-atom (AA) MD simulations (NoPTM-1;2;3;4_POPC;Mix_CHARMM36m: 0.1x3 ps) were obtained based
on 4 starting representative conformations from the coarse-grained simulation (10.5281/zenodo.4740706). For each 88 0/ -I: . d d f' I
starting structure, there are six trajectories of the E protein: 3 with the protein embedded in the membrane containing 0 O I n exe I eS
POPC, and 3 with the membrane mimicking the natural ERGIC membrane (Mix: 50% POPC, 25% POPE, 10% POPI, 5% POPS,

were in zip files

Simulations have been performed using the CHARMMS36m (AA) force field, running with the GROMACS
2019.5 package on the supercomputer JURECA at Forschungszentrum Julich under the conditions reported
in bioRxiv 2021.03.10.434722.

https://doi.org/10.1002/prot.26317

Preview >

NoPTM-2_Mix_CHARMM36m_0.1x3mks.zip

1-|
<

Name size [ NoPTM-2-1_Mix_CHARMM36m_0.1mks.xtc 19GB

NoPTM-1_Mix_CHARMM36m_0.1x3mks.zip 6.0 GB @& Preview | & Download D NOPTM'2‘2_M]X_CHARM M36m_01 mkS'XtC 1 9 GB

[ NoPTM-2-3_Mix_CHARMM36m_0.1mks.xtc 19GB

ne M NoPTM-2_Mix_CHARMM36m.pdb 11.8 MB

PTM-1_POPC_CHARMMBS6m_0.1x3mks zip 5.1 GB @ Preview || & Download | NoPTM-2_Mix_CHARMM36m.tpr 4.1 MB
bashf @
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Step 3: Assess reusability

A Gromacs trajectory file could be reused to:
* Analyze a simulation (.xtc + .pdb/.gro/.tpr)
* Continue a simulation (.gro/.trr/.cpt + .mdp/.tpr)
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Step 3: Assess reusability

A Gromacs trajectory file could be reused to:
* Analyze a simulation (.xtc + .pdb/.gro/.tpr)

» Continue a simulation (.gro/.trr/.cpt + .mdp/.tpr)

Do we have any proof we can actually reuse the data?
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MD data sharing highlights



MD data sharing highlights

Depositing MD simulations data in a FAIR-enabled
repository does not guarantee your data is actually FAIR
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MD data sharing highlights

Depositing MD simulations data in a FAIR-enabled
repository does not guarantee your data is actually FAIR

* Provide metadata (context)
* Avoid zip files (no .tgz)

ients: Tomato puree (watel
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MD data sharing highlights

Depositing MD simulations data in a FAIR-enabled
repository does not guarantee your data is actually FAIR

* Provide metadata (context)
* Avoid zip files (no .tgz)

Why Is it important?
e Sharing and storing data cost money and energy

* Dynamic generative deep-learning models?
(Need for high quality, curated data)

24 /31



What’s next? Keep digging!



What’s next? Keep digging!
Explore other “data” repositories:

* Dryad, Science Data Bank

 ATLAS, MDDB


https://www.scidb.cn/en/list
https://www.dsimb.inserm.fr/ATLAS
https://mddbr.eu/

What’s next? Keep digging!
Explore other “data” repositories:
* Dryad, Science Data Bank
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https://www.dsimb.inserm.fr/ATLAS
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What’s next?
Extract structured metadata from raw text
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What’s next?
Extract structured metadata from raw text

Published December 24, 2019 | Version v1 m

Simulations of DLPC, DOPC, and DEPC membranes

Matti Javanainen' Show affiliations

Simulations of three different lipid bilayers using the CHARMM?36 lipid model. The bilayers were built using CHARMM-GUI and
simulated for 500 ns using Gromacs 2019. The systems contain 200 lipids (DLPC, DOPC, or DEPC), 50 lipids per water, and 130 mM
NaCl. For each simulation, the run input file (tpr), topology (top), index (ndx), trajectory (xtc), log file (log), energy file (edr), continue
point (cpt), and the final structure (gro) are given. The topology refers to the Gromacs-compatible CHARMMS36 force field, available
at http://mackerell.umaryland.edu/charmm_ff.shtml#gromacs and to other itp files provided in this upload. The simulation parameters

are given in the md.mdp file.
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What’s next?
Extract structured metadata from raw text

Simulationsof DLPC seLecteb ., DOPC moL ,and DEPC moL membranes
Simulations of three different  lipid moL bilayers using the | CHARMM36 FFM lipid moL model. The bilayers were built using
CHARMM-GUI soFT and simulated for | 500 RS STIME  using | Gromacs 2019 SoFT . The systems contain 200 lipids moL |{ DLPC

MmoL , DOPC moL ,or DEPC moL ),50 lipids MoL per water MmoL ,and130mM NaCl moL .Foreachsimulation, the run
input file (tpr), topology (top), index (ndx), trajectory (xtc), log file (log), energy file (edr), continue point (cpt), and the final structure (gro) are
given. The topology refers to the | Gromacs SoFT | -compatible | CHARMM36 FFM | force field, available at https://removed

ff.shtml#gromacs and to other itp files provided in this upload. The simulation parameters are given in the md.mdp file.

Mohamed Oussaren
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What’s next?

Extract structured metadata .

from molecular systems
GroDecoder ¥

Choose a structure file

Drag and drop file here I
@ Browse files
Limit 500MB per file - PDB, GRO
Examples: Barstar
GroDecoder extracts and
identifies the molecular )
. Options:
components of a structure file . .
. Check overlapping residue
(PDB or GRO) issued from a
molecular dynamics simulation. Check connectivity (add degree and number of edge in the

fingerprint)

Threshold value ("auto' or any positive value):

Source code
auto

https://grodecoder.streamlit.app/ Karine Duong

P. Poulain | CC BY 28 /31


https://grodecoder.streamlit.app/

What’s next?

Improve discoverability and data(sets) exploration

eOSC Lumen

Linked User-driven Multidisciplinary Exploration Network
2025 - 2027

Involved communities: SSH, Maths, Earth System,
Molecular Dynamics
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Thanks N

IJM, Paris, France
Lisa Bouarroud;
Mohamed Oussaren

CBI, Toulouse, France
Magdalena Szczuka
Matthieu Chavent

LBT, Paris, France
Marc Baaden
Karine Duong

Amsterdam, Netherlands
Steven Garcia

Univ. Copenhagen, Denmark
Johanna K. S. Tiemann
Kresten Lindorff-Larsen

KTH Royal Inst. Tech. Stockholm,
Sweden

Lucie Delemotte

Erik Lindahl

Stockholm Univ. , Sweden
Rebecca J. Howard
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Questions?

A This presentation A
DOI 10.5281/zen0do0.14264571

HEY, LOOK, WE HAVE A BUNCH
OF DATAl I'™M GONNA ANALYZE. IT.

NO, YOU FooL! THAT WILL
ONLY CREATE MORE DATA!

27
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https://xkcd.com/2582/
https://doi.org/10.5281/zenodo.14264571
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