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Introduction: Molecular Flexibility & MD

Protein

[ |

DB

PROTEIN DATA BANK

lacj 1ax% 1dx6 lhbj 1gon lwvot 2ace

o N

Ligand

Protein Channels, Drug Cavities

MDGrid
wit Carrillo et al, Proteins 2008, 70, 892-899

L ‘ i “L‘Md‘ Vi ot v M '
- [ B Gate Opening Molecular

] uw ) . .

‘ ey . z TyrB10->Phe Switch.
e 2 GInE11->Ala Bidon-Chanal et al, JACS
2007, 129, 6782-6788
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Introduction: MD Limitations

Large Computational Resources
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(1) )
=Y Kb —bo) + Y Ko(0—6,)
bonds angles
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+ Z Ky (14 cos(nx —8))
dihedrals
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nonbonded— pairs, i, /

Energy dependencies on:

1. Bondlength e+——e
Bond valence angle
Bond dihedral angle

\/\%‘/

Non-bonded electrostatic interactions @~ O

s oW

Non-bonded van-der Waals interactions OO

Force Fields Uncertainties

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

12
ﬂj__gu{(m _2(_@1

Unified PDB
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-

Add Missing Atoms | Add Charges |

v

Minimize ]

.

| Neutralize |
CcMIP il
Determine Protonation ]

Unified PDB
Entry

High level of expertise needed

ParmBSCO: A. Pérez et al. Biophys J. (2007) 92 (11), 3817-3829.

ParmBSC1: I. lvani et al. Nature Methods (2015) In press.

Titrated” PDB

Solvent Minimization
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Introduction: MoDEL

MQ%’: )EL Molecular Dynamics Extended Library.

http://mmb.irbbarcelona.org/MoDEL

1 1 ) Model 2010 1AG6. PLASTOCYANIN FROM SPINACH - Mozilla Firefox
° 1875 SI m u I atl O n S Archivo  Editar Ver Historial Marcadores Herramientas  Ayuda
(~ 1 600 St r u C t u res) ) @ + @ 0 G [ nttpefmmb.pcb.ub.es{MODEL findex.jsf

e Amber, Namd, Gromacs.
e Charmm22, Charmm?27,

17 Program Version AMBERS.0

Simulation: AMBER 8.0 P99 (T3F), 10000 v| )
e R T T tirme 10000 ps

Parm99, Parm99SB, Parm03, s -0 9 e 240
naLi ructure Fragment: | (VAL AT- ASN 439) v Force field parms9 tip3pP
more detsils:
etc. e
] ATH

SECONDARY STRUCTURE
ELEXIBILITY & DYNAMICS
INTERACTIONS & CONTACTS

« Automatic MD Setup, Run &
Analysis.

« Web interface connected to a
Relational Database.

Sarcelona Meyer et al, Structure 2010, 18 (11), 1399-1409. "
upercomputing
Center Rueda et al, PNAS 2007, 104, 796-801. | I IB
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11 Il |
Year 2014 (Year 2010) (Year 2006)

= 48,896 (10,240) (4,812) IBM Processors
= 1,017.0(94.21) (42.35) TeraFlops
= 98 (20) (9.6) TB central RAM
= 2,000 (480) (236) TB Disk

= Communication ' ' | = 4 =
network: Infiniband I
(Myrinet, Gigabit,
10/100 Ethernet)

= OS Linux - SuSe.
= 29t (51) (41) in top500

MareNostrum SuperComputer

BT S . Barcelona Supercomihg Center - BSC
Xz
L -
Barcelona
Supercomputing 6
Center
Centro Nacional de Supercomputacion
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Introduction: Automatic Setup

Unified PDB
\\—\_-_._:—/-'_“_h\

_ _getentry ¢ — FOB Enll}r
F'DB DB
Strip Hyl:lragens

Waters
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tLeap
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V\{J‘) YES Canlains unknown ligand?
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|ﬂ Generate Ligand Paramaters
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] T b-[ Meutralize:
CMIP { ¥
blAdd Structural Waters {30 first nnes}l

¥
tLeap )—bl Add water box

|—[50 Kcalimol-A?
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add new ligand -
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T I-I Solvent Minimization
h J
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Reside & Ligands Y

Charges OB ¥

| Add Sulfur Bndges

40 ps
25 Kealimol-A°
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ip_)—hl.ddd Missing Atoms / Add Charges |
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¥
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¥
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]

h J
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]
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Unified PDB
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Coordinates

A. Hospital et al, Bioinformatics 2012, 28 (9), 1278-1279.
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MDMoby Web Services
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A. Hospital et al, Bioinformatics 2012, 28 (9), 1278-1279.
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. Object
BioMoby 7
T
Tired of This? Try Thfsf
Pactocel text—formatted
Casate & gt Lat i Eerl )
Go o NCB!
i =
wm‘# KG'E#'IK-M [Pastea reibraee oe| [rumepesibscier| Fass Frsma |
Gah;.f"fﬁm (D e & sparisfact ¥ T T N
e e
: vy FY

BioMOBY defines an ontology-based messaging standard through which
a client will be able to automatically discover and interact with task-
appropriate biological data and analytical service providers, without
requiring manual manipulation of data formats as data flows from one
provider to the next. %‘

L -
Barcelona
Supercomputing .
Center www.biomoby.org
Centro Nacional de Supercomputacion
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Object

BioMoby MD

1 PDB-Text |

Ol’ltO Ogy : List of Operations: v
List of Operations: fsﬂ-phiﬂ
Check for disulphide bonds !
Clean PDB _content: String

Fix Side Chains
Mutate residue

Service Amber FULL MD Setup
Amber MD Setup fﬂxf—Fﬂrmaﬂodl

i Amber MD Setup with Sohvation
Dlscovery Generate Topology for Amber

Generate Topology for Gromacs

based on Generate Topology for Mamd

O I Gromacs FULL MD Setup
Gromacs MD Setup

nto Ogy Gromacs MD Setup with Solvation PPB-de

Namd FULL MD Setup MD_Topology
Mamd MD Setup
Mamd MD Setup with Solvation

AMBER_MD_Structure | -
: List of Operations: t]

List of Operations:

Add structural hydration waters and ions
Hydrogen Energetic Minimization
Properly Protonate Histidines

Properly Protonate lonizable Residues HAS A t
ope FRH’]
Structure Energetic Minimization
Barcelona s f
Supercomputing
@:= NB
Centro Nacional de Supercomputacion
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- [ NN O .
- Trajectory Ontology v Ontology
= pav
B
|
= [Fpo=tex] |

- HAS A struct AHAS A struct

S ITF Tewxt
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How can you use them?

« Web Services (Workflows)
Clients. e.g. Taverna.

i Taverna Workbench 2.0

File Edit Activities Workflows Advanced Help

=lolx

GeHX P AVER RG9S

[ pesign [ Resu\t;l

mmb.pcb. ub.es Search

vathorty v | wprovider ¥

| = Available activities (1050)

{2 Activities with a matching property {103)

" addpisulphideBondsFromPDBText

"W addHydrogensFromPDBText

"W animatedverageStructAlongPCZEigenvec
¢ cleanStructureFromPDEText

S computeinalysisFromPCZ

S computeCorrelationsFram Trajectory

3 computeHingsPointsFromPCZ

" computelindemannCosfficisntFrompCZ

3 computeMeantructureFromPCZ

S fromvD_TrajectoryTomD_TrajectoryBINPOS
S fromivD_TrajectoryToMD_TrajectoryCRD

" fromivD_TrajectoryToMD_TrajectoryDCD
S fromMD_Trajectory oD _TrajectoryNetCDF
" fromD_TrajectoryToPDB_Collection

S fromPDE:_ColleckionToMD_TrajectoryNetCDF
S generateCAnly TopologyFromCAONyPDE
N uetAccesshieSurfacereaByResidus

' aetActiveSielrterfaceFromPOBId

% o= o[z H[@
" Workfiow inputs " ?

[ A

=y

| optimiz eStructure FromNAMD_WMD_Structure |

‘orkflow Explorer

S optimizeStruchureFromhAMD_MD_Str_ |
A9 input.
A9 MAMD_MD_Struckure(struckure)
A% WAMD_Conf_Text(config_file)
©, WAMD_MD_Struckurs(structure)
®, output
Y addHydrogensFromPDBText
79 PLB-Textlstructure)
o A® input
-8, HAMD_MD_Structure{structure)
@, qutput
%Y getStructureFromPDB
A9 input.
A9 Object{input)
®, output
©, POB-Text(structurs)
15 object
2id
A2 article name
-0 namespace
-+, mobyData
Y cleanStructureFromPDBText

" qetAMBER MD StruchursFromPDEText L‘ - A9 PDB-Text{structure) |
Conkextual View: Processor optimizestructUreFramHAMD_HD_Structure [ optimz eStructureFromNAM D_MD_Structure1 ] A input
— Activity ~ x 2::“
[ solvateSiruetureFromNAUD_MD_Situcture | (ap nrpprromann_ 1o srucure
Binmoby activity 9 nput
. - ¥ g A NAMD_Conf_Text(config_File)
Endpoint hitp:fimoby-dev.inab. orgfegi-binMOBY-Central pl runMDFromNAMD_MD_Structure 78 KA D, Trturoistricture)
Authority b peb ub es @, output
run DF romM D_TrajectoryDED -+-@, MD_TrajectoryDCD{structure)
Serviee optirnizeStructureFromNAMD_MD_Structure A
 Workflow O pits e AR WAMD_Conf_Text(config_File)
Secondaries : A9 HAMD_MD_Struckure{struckure)
: A9 input.
il type 1 ¢ LMD output | 7 8, qutput
— p - g - -t . e, NAMD_MD_Stvuciure(stvucture);lﬂ

Barcelona
Supercomputing
Center

Centro Nacional de Supercomputacion

http://mmb.irbbarcelona.org/WebServices/

« MobyLite Perl/Java API.

Hi####HHHH getStructurePDB Service ########H#H
print "\n1.- Running getStructurePDB Service...\n";
my $object = Object->new($pdb,'PDB");

my $pdbStruct = getStructureFromPDB (
'structure’ => $object
) -> {'structure'};

if (@) {
print "Service execution failed:\n$@";
exit;

print OUT "\#getStructureFromPDB:\n";
print OUT $pdbStruct->content;

INB"



2n ®
2 Macromalecular
Simulation ®
suoftware warkshap

MDMoby Workflows

PDE Enfry

*  Workflow Example:
« Generate Topology for
Gromacs with amberff. 2o

« Mixing web services with
scripting.

Clean structure

Web Services

r

. Others (Amber/Namd/Gromacs): -
Sc:rrp“f'm@ Fix Side Chain
-  Generate Topology. " s
° Setup. Moby Objects
. Setup with Solvation. ¥
. Complete Setup (with eq). Add Hydrogens
MDWeb & MDMoby: an integrated web-based platform

na CECAIT

Centre Eurcpden de Calcul Atomique et Moléculaire

Yes

Y

aet Ligand/s

Ligand/s Stnucture

i

Clean structure

Building Amber Topology

Y

Fix Side Chains
h J

caonverting to gmx Topalogy v

Add Hydragens

—il_,

Add Ligand/s
|

for molecular dynamics simulations.

A. Hospital et al, Bioinformatics 2012, 28 (9), 1278-1279.

Barcelona
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Center
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Molecular Dynamics on Web: MDWeb

http://mmb.irbbarcelona.org/MDWeb2

>{?INI%“

Molecular Dynamics on Web User: Adam Hospital
Help MDWeb is a personal workspace providing standard protocol to prepare structures, run
standard molecular dynamics simulations and to analyze trajectories.
Software and
requirements MDWeb is based on well known simulation programs like Amber, NAMD and Gromacs, and a
series of preparation and analysis tools, joined together in a commoen interface.
License
MDWeb does not provide free access to licensed software, all operations are based on
u open-access modules and tools.
SErname
MDWeb internal engine is powered by a network of web-services based on the BioMoby
Passward protocol, that are also accessible programatically using standard web-service clients and APIs,
| Lagin |
New user?
Register
Malecular Modeling and Bioinformatics L i - e
Blmnhnl 2N~ e
R EHOtIct us. bl Hnﬂksm'rnu-.nrﬂm.« (( c. r" | d“ S&i d Carlosll I ))
o I'I
Site best viewed with: & Firefox3 trer Nacoonal o Supercomputa: e i a o BARCEICRIA

Barcelona s *
Supercomputing . .. .
@ Center B A. Hospital et al, Bioinformatics 2012, 28 (9), 1278-1279. | n B

Centro Nacional de Supercomputacion
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MDWeb: m Xz
CD. : ~INB®
User: Anonymous
. Molecular Dynamics on Web
Ne \ )\ ) prOJ ect Home | Start new project | Close workspace | Analysis Tutorial Setup Tutorial I Help
Project Title l

Description (optional)

Start New PrOjGCt: Input Type ‘ Simulation (Single structure) v ‘
A 4

Base Structure

- Base Structure. Swiss-Prot or PDB Code Id (ex. 1uba) | |

User provided Structure (PDB format) | [ Exeminsr. |

Input structure file should folfow PDB File Format v.3.30 (July 13, 2011) more info...

- Str. checking.

Base Trajectory

- Base Tra] eCtO ry- Trajectory format S

Topology format

Trajectory File [ [

Topology File [ | Bxamn=

Upload project

==

L *
Barcelona
Supercomputing
Center
Centro Nacional de Supercomputacion
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MDWeb: Structure Checking

Initial Structure
Checking:

— Models/Chains.

— Atom Alt. Location.

— Amide
Assignments.

— Missing
atoms/residues.
— Clashes.

— Ligands
(known/unknown).

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

|

Style Cartoon s Color Sec Struct '

Surface | Nere v
‘ [IF [[Ee— V] Black Backaround [¥] antialias [nicer)
DH-Bonds DWAT DLigands

DSS Bond DI DDNA.-'RNA

na CECAIT

Centre Europden de Calcul Atomigue et Moléculaire

Model: Single one
Chains: All selected

. Alt. Locations: Defaults
\/ Amide Assignment

\/ Improper Chirality

\/ Disulphide Bonds
\/ Residue Insertion
\/ This protein doesn’'t contain DNA/RNA

\/ Unusual cis/trans Configuration

! Non Consecutive Residues

% Possible Seqguence Gaps

\/ Steric Clashes

\/ CA Steric Clashes

\/ Polar Donor Clashes
X Polar Acceptor Clashes
% Apolar Clashes

X Ionic Positive Clashes

\/ Ionic Negative Clashes

\/ Heavy Metals
! Known ligands: All ligands will be removed

3 Unknown ligands: All ligands will be removed

Show...

Select...

Show...
Show...

Show...
Show...
Show...

Show...

Show...



Ligand
Atom
Matching

Ligand: 504

3 Found unknown ligands

c

L Macramalecular

Simulation

suoftware warkshap

Molecular Dynamics on Web

°

na CECAIT)

User: Adam Hospital

Home

l_igﬂ"d: AC2 @ remove

upload

Jib file:
Excaminar...

fremod file:

Excaminar...
Check

| Start new project | Close workspace

Help

FE FE =~ it
CHA CHA ~
CHB CHB . ~
CHC CHC ~ E
CHD CHD =~
MA NA -
C1A ClA «
C24 C2A -
C3A C3IA -
C4A C4A =
— cMA CMA ~ —
Show... L=t Cr==t
CAA CAA -
Check CBA CBA -
Show... CGA CGA ~
014 1A -
024 02A =~
MR MNE - i
| submit |
= : T
i et v Do (( sl e
with=';'§5Firefox3 ~.‘) Cf-'rlll‘!l_l' ) o ”\r]\

BARCEL

Centre Europden de Calcul Atomigue ¢t Moléculaire

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion
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MDWeb: Operations

Molecular Dynamics on Web

3{71 NB®

User: Anonymous

Home | Start new project | Close workspace

1a32 (MDWeb4db7444d5700b)

Help |

Last modification on: 27/04/2011 00:16
Disk Usage: 804 kB

Stored structures

(’Q_

Click on structure title to deploy the toolbox.

. @Base structure (86.3 kB) \ﬂ Q @ & GW. Q U

Select the desired operation.

Title: _oo Comment:

 List of Operations: t]
[ Check for disulphide bonds

Clean FDB

Fix Side Chains

Mutate residue

Operations

QL0 QU

Operations

@ Perform a new setup operation on the selected structure.
@ Perform a new simulation/optimization.

@ Perform a new analysis.

& visualize structure using Rasmol compatibles viewers (plug-in required).

W. Visualize structure using JMol.

U View log file.

Q Download results in a compressed tgz file.

U Delete item from the workspace.

Moleculzr i Amber FULL MD Setup

© 2008-11. Amber MD Setup

Amber MD Setup with Solvation
Generate Topology for Amber

Site best vie
—

I\ERSIHTIJE BARCELONA [ S 3
G--r-r Instituto de Salud Caroslll [R B
iy acmnal o8 Supercomoutaceds Al v M e

Ilmnlanl 25

Generate Topology for Gromacs
Generate Topology for Mamd
Gromacs FULL MD Setup
Gromacs MD Setup

Gromacs MD Setup with Salvation
MNamd FULL MD Setup

MNamd MD Setup

MNamd MD Setup with Solvation

Barcelona
Supercomputing

Center
Centro Nacional de Supercomputacion
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MDWeb: Workflows

1a32 (MDWebad5d3dfe2doda)

Last modification on: 22/04/2011 13:12
Disk Usage: 59.4 MB K, QQ! -

Stored structures

Click on structure title to deploy the toolbox. . .
Generate top and itp Topology Files for Gromacs.

=l @Base structure (86 kB) U Q @ ‘k' Program: pdb2gmzx from Gromacs Package.

Crystallographic waters will be removed.
Select the desired operation. Side chain missing atoms will be added with Leap from AmberTools package.
Hydrogens will be added with pdb2amx from Gromacs Package if needed.
Title: _zo Comment:

Click for more information

' Generate Topology for Gromacs |

Forcefield:
AMBER-995E* force field -

Lo | [omnce |

= @Cleaned Structure_10 (57 kB) U
= @Structure with hydrogens added (GROMACS)_00 (592 kB) ()

L %‘
Barcelona
Supercomputing
Center
Centro Nacional de Supercomputacion
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MDWeb: Workflow progress report

1a32 (MDWeb507e85d99fbf0)

Last modification on: 17/10/2012 12:19 v
Disk Usage: 700 kB Q!.

Running Workflow: GROMACS FULL Setup

— 1 .- Checking If ligand/s ... bone
-ML—/_J 2 .- No Ligand/s found! Done
3 .- Cleaning Structure ... Done
4 .- Fixing Side Chains ... Done
5 .- Adding Hydrogens ... Done
6 .- Minimizing Hydrogens ... Done
Building Ambar Topelogy 7 .- Determining Protonation ... Running
8 .- Neutralizing / Titrating ... Waiting
- e e e 9 .- Adding Solvent Box ... Waiting
10 .- Minimizing System ... Waiting
- Equilibrating system: Waiting
11 .- Heating solvent to 300K ... Waiting
12 .- Lowering Protein Restraints ... Waiting
13 .- Reducing Restraints to just Protein Backbone ... Waiting
14 .- Lowering Restraints to just 100 KI/Mol-nm2 ... Waiting
Waiting

15 .- Free MD, without restraints ...

L *
Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion
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MDWeb: Project tree

Molecular Dynamics on Web User: Adam Hospital

na CECAIT

Centre Europden de Calcul Atomigue et Moléculaire

Home | Start new project | Close workspace

1a32 (MDWebadsd3df62d0da)

Last modification on: 22/04/2011 13:12
Disk Usage: 59.4 MB

Help

Stored structures

Click on structure title to deploy the toolbox.

= @Base structure (86 kB) V)
= @C.I_eaned Structure_10 (57 kB) ()

= @Structure with hydrogens added (GROMACS)_00 (592 kB) V)

= &E.r'|ert;|et||:.5|II'gfr minimized hydrogens_01 (636 kB) V)

= @,E.nergetlcally minimized structure_02 (520 kB) 7
0
= &,S‘olvated system (GROMACS)_03 (3.6 MB) 7
o ically minimi

[# @Energetlcally minimized system_07 (3.7 MB) V)
- %}Equilibrated System (MVE)_56 (MD Config Files) V]
= %}Equilibrated System (MVE)_58 (63.1 MB) v

Structure

V| Atoms
VI Ligands
Wireframe
/| Cartoon
Show hydrogen bonds

Cartoon color
@ structure Chain
|Hide Hydrogens

| Resstview |

- @Tr.zljeu:tr::u'gfr snapshot_59 (17.5 kB) W
Barcelona
Supercomputing
Center
Centro Nacional de Supercomputacion
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MDWeb: MD Run

1a32 (MDWeb50657024cc97e)

Last modification on: 28/09/2012 16:49
Disk Usage: 24.9 MB

Stored structures System Molecular Dynamics Simulation in Water Box:

Click on structure title to deploy the toolbox.

Program: namd2 from NAMD package.

= @Base structure (88 kB) Q Simulation done in NPT ensemble with Periodic Boundary Conditions.
Particle Mesh Ewald (PME) for full-system period trostatics.
Constant temperature dynamics via Langevin Dynamics.
Constant pressure dynamics via Nose-Hoover Langevin piston.
SHAKE was used to maintain all bonds involving hydrogen atoms at their equilibrium values.

. @Prepared Amber Structure (Setup + Solvation + Eqg

Select the desired operation.

Tite: Comment: |

| Simple Box Solvent Molecular Dynamics (NPT) |+ | i PSR R UM N

Oonly return Configuration Files (without running simulation)

| Time step (fs) |z | Temperature (K) |00
‘ Total Time (ps) | Output freq. (steps)

Total Snapshots: 10000

Barcelona s f
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MDWeb: Basic analysis & formats conversion

>{T{Nn“

Molecular Dynamics on Web User: Adam Hospital

Home | Start new project | Close workspace Help |

lagl (MDWeb4db16d2e4c55f)

Last modification on: 22/04/2011 13:59 {v
Disk Usage: 28.4 MB J:}*

Stored structures

Click on structure title to deploy the toolbox. Plot x¥Data

8.3

j plot ——

= @Base trajectory (23.7 MB) u
: @Trajectary RMSd_00 (2.2 MB) ()

8,2 -

List of Operations: v
List of Operations:
Compress trajectory to PCZ

Converts trajectory to a set of PDB Files
Converts trajectory to BINPOS Format
Converts trajectory to CRD Format ot
Converts trajectory to DCD Format

Malecular M Flexibility Analysis

& 2008-11 Get a trajectory fragment

Get a trajectory snapshot

Site best vis Get Average Structure

T Plot BFactor per residue ‘ - ‘ -

Plot Radius of Gyration along the trajectory e 200 408 608 08 1060
Plot RMSd along the trajectory

Plot RMSd x Residue

BARCELONA @ 865
Remove Water molecules and ions from frajectory e *“

Barcelona Return trajectory for a set of atoms
Supercomputing
Center

Centro Nacional de Supercomputacion
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 |Introduction.

* Molecular Dynamics: importance & use limitations.
e MoDEL, MDMoby & MDWeb.

 Molecular Dynamics on Web (MDMoby + MDWeb).
« MDWeb Setup: Structure Checking, Workflows & Operations, MD Run.

« Simulation Setup Hands-on.
« Simulation Setup (MDMoby / MDWeb).
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Simulation Setup Hands On MDWeb

Web Services Scripting Moby Objects e e l
' \/r——\ Equilibrate System
Determine Protonation STaN 53 Luwer Ly Solute
o Eﬂ‘&l‘ﬁbnte S’)"‘s:- u:,... : t= 100 —3
If ligand/s » Get Ligand/s | c«-u-;m- 400 Kimol*nm? m?z“
time = 5 ps
Urmestep = 115 %
Ligand/s Structure Neutralize/Titrate temperature = from 0 to 310
3 l Equilibrate System
| Step 5: Free WO,
Clean Structure -
Clean Structure , Equilibrate System :m B
Building Amber Topology l Add e Step 2: Lowering Solute Restraists
Constraint = 300 KJ/mol*nm?
time = 1 ps
v Fix Side Chains timestep = 2 fs
Equilibrated GROMACS MD Structu
Fix Side Chains Converting to gmx Topology l ‘ Il.—/_:_l
Hydrogens ¥ Equilib S
Add u rate tem
Step 3: Radece l._!nhytsl 10 just
Solute Backbone/Bases
v l -
l v
Add Hydrogens Y
Add Ligand/s Equilibrate System
]
||
. MD Prepared Structure
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Simulation Setup Hands On MDMoby

J Web Services Scripting Moby Objects —— v —iry l
\_’r_\ Equilibrate Syste-
Determine Protonation St 3 Luseer 10y R0UATS
uilibrate System
Ves Eqm 1: mgm m’:: 100 Kymol*nm?
If figand)'s » Get Ligand/s | uc::uusm = 400 Kj/mol*nm? timestep = 2 fs
-Sps
Hivestep e 16 %
Ligand/s Structure Neutralize/Titrate temperature = from 0 to 310
3 Equilibrate System
v Step 5: Free WO, Without
Clean Structure -
Clean Structure L Equiunratc System il o d
Building Amber Topology l Add Sol RO
| Fix Side Chains
¥ Equilibrated GROMACS MD Structu
Fix Side Chains Converting to gmx Topology l ' L/_\’.I
Hydrogens - Equilib Syst
c u rate em
o Step 3: Radece unnhyes- 1o just
Backbone/Bases
v L_.’ Co u " >
! Y time = n: g
Add Hydrogens timestep = 2 fs
]

v l
i 9 MD Prepared Structure

g
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Simulation Setup Hands On MDWeb - Tutorial

INB

Molecular Dynamics on Web

Home MDWeb Setup Tutorial

General Help
MDWeb provides a friendly environment to setup new systems and run test simulations. With this short tutorial, you will be
Getting started able to prepare a molecule to run a molecular dynamics simulation, following just a few steps.

Structure checking Registration

§ ¢
Ligand checking 2. Starting Project
3. Checking the Structure o
Wotkspace 4. Structure Setup . . . .
5;
6.

MDMoby ontology . Waiting Results
. Getting Results

Operations
Workflows Tutorial Steps
L 1. Registration
Software , .
The first thing to do is choose between working as an y user or alte y as a regi user. We
References strongly recommend working as a registered user, as it has some important advantages.
Protein Flexibility Anonymous user's projects are completely removed once the user is disconnected and also when session expires (after

o some minutes of inactivity), and therefore working as anonymous user is only suited for a first impression of the web

server.
Setup tutorial

r Registration process will just take a minute --> Registration.
Analysis tutorial
Run:tutodal Once logged in, the user workspace appears. In this workspace, all projects of the user will be shown.

s Now, we are ready to start our first MDWeb project.

Ligand Parameters

>.(~'| NB'
‘Molecular Dynamics on Web User: Anonymous

N s o |

Manual / Tutorial

MDWeb is extensively documented in this on-line help. Information about operations and workflows, explanations about how
to use the server, tutorials for each of the main parts of it, all of that can be found in these pages.

The majority of this information can be also found in MDWeb Manual and Tutorial [PDF]:

-
I * MDWeb Tutorial, v1.0 I
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Explore Help

& docker e

adamhospital/mdmobydocker %

After that, pull the prepared MDMoby docker container:

docker pull adamhospital/mdmobydocker

To run the docker container, type:

£
3 ‘a'a'Q
.0¢le
SR
docker run -it adamhospital/mdmobydocker /fbin/bash % W
9500 (Q?
B e

Availability: https://hub docker com/r/adamhospital/mdmobydocker/

test@6f8668b3b268:~$ perl MDMoby/Workflows/GROMACSWorkflowFull.pl
<inputFile> <outputFile> <workDirPATH> <forcefield> <waterType>

test@6f8668b3b268:~$ perl MDMoby/Workflows/GROMACSWorkflowFull.pl PDBs/1ubg.pdb .6 1

((@ Barcelona 1) MDMOby/WOI’kﬂOWS/ - MDMOby/SC”ptS i b *T

Supercomputing

Center 2) MOBY 3) PDBs 4) AmberTools | n B

Centro Nacional de Supercomputacion
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Simulation Setup — Tutorials:

Amber @)

http://sf.anu.edu.au/collaborations/amber_on_fujitsu/amber-12/tutorial/standard-setup/index.html

http://ambermd.org/tutorials/

NAMD
scala Molecular Dynamics

http://www.ks.uiuc.edu/Training/Tutorials/namd/namd-tutorial-win-html/index.htmi

http://www.ks.uiuc.edu/Training/Tutorials/

GROMACS

Groningen Madine for Chemical Stmdarions

http://www.bevanlab.biochem.vt.edu/Pages/Personal/justin/gmx-tutorials/lysozyme/index.html
http://www.bevanlab.biochem.vt.edu/Pages/Personal/justin/gmx-tutorials/
http://www.gromacs.org/Documentation/Tutorials
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