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Integrative MD Toolkit for Novices and 
Experts

QwikMD is a VMD plugin to assist the user in
preparing, executing and analyzing MD
simulations.

QwikMD Features
• Easy Setup of MD 
Simulations

• Structure Manipulation
• Basic and Advanced 
Protocols

• Live View Simulations
• Integrated Analysis
• Info Buttons
• Reproducibility
• Available on Amazon 
Cloud



QwikMD Workflow

QwikMD Features
• Easy Setup of MD 
Simulations

• Structure Manipulation
• Basic and Advanced 
Protocols

• Live View Simulations
• Integrated Analysis
• Info Buttons
• Reproducibility
• Available on Amazon 
Cloud



Initial Structure

Structure Check
• Missing topologies
• Sequence Gaps
• Residues Alternative 
Insertions

• Chiral Centers
• Cis-peptide Bonds
• Backbone Torsion 
Angles
- Marginals
- Outliers

Chiral Centers
D-amino acids

Cis-peptide



Structure Manipulation

Structure Manipulation
• Point Mutations
• Protonation State 
Selection

• Partial Sequence 
Deletions

• Molecule’s Type
• Assign Topologies
• Atom Editing

- Name
- Indexes Tyrosine Alanine



Simulation Environment

Simulation Environment
• Solvent Model
• Salt Concentration
• Water Box Size

- Reduced Volume 
Available

• Membrane Protein 
Insertion

Vacuum Implicit Solvent

Explicit Solvent Explicit 
Solvent + Membrane

Solvent ε



Simulation Protocols

Simulation Protocol
• Molecular Dynamics
• Steered Molecular 

Dynamics
- AFM

• Molecular Dynamics 
Flexible Fitting (MDFF)

- cryo-EM Densities
• Quantum Mechanics / 

Molecular Mechanics 
(QM/MM) Simulations

- MOPAC and ORCA

Molecular Dynamics Steered MD

QM/MM (New)MDFF

En
er

gy

Conformational state

F



QwikMD and Reproducibility

Reproducibility
• All Steps Logged
• Loading Script and 
Text Log Files

• Reproduce and/or 
Share the Process to 
the End Result

Text File:
• Struct Man. Info
• File Locations
• MD Protocols details:

- Temperatures
- Steps
- Method section (with 

references)

• Auxiliary Files
• Intermediary PDBs
• Intermediary PSFs
• Renumber Residues Table 
• Topology+Parameter Files

• MD Configuration Files
• PDB Files
• PSF Files
• Parameter Files
• Simulation Log Files
• Simulation Trajectories

Setup 
Folder Run Folder

“InputFileName” 
Folder

“InputFileName.infoMD” 
File

“InputFileName.qwikmd” 
File



QwikMD and Reproducibility

Reproducibility
• All Steps Logged
• Loading Script and 
Text Log Files

• Reproduce and/or 
Share the Process 
and the End Result

“InputFileName.infoMD” 
File

“InputFileName.qwikmd” 
File

QwikMD

Inputfile
“Methods 

Section” 

format



Load Simulation Trajectories 
and Analysis

Analyses Available:
• Energies
• Temperature,
Pressure and Volume

• RMSD
• Hydrogen Bonds
• SASA
• Contact Area
• QM Energies

Live Simulation and 
After Load Analysis

Contact Area
First Implemented in CompASM as 

Hot Spots Filter

Ligand SASA
Ligand SASA in
the presence of
the Receptor

subtracted

Ligand Exposed/Contact
Surface Area



Live Simulation and 
After Load Analysis

Contact Area
First Implemented in CompASM as 

Hot Spots Filter

Schoeler C., et al.,Ultrastable cellulosome-adhesion
complex tightens under load, Nat. Commun., 2014, 6, 5635.

Load Simulation Trajectories 
and Analysis

Analyses Available:
• Energies
• Temperature,
Pressure and Volume

• RMSD
• Hydrogen Bonds
• SASA
• Contact Area
• QM Energies

Dr. Rafael Bernardi



New QM/MM Simulation and Orbitals 
Visualization

Analyses Available:
• Energies
• Temperature, Pressure 
and Volume

• RMSD
• Hydrogen Bonds
• SASA
• Contact Area
• QM Energies
• QM Orbitals 
Visualization

• Nature Methods 2018



Analyses Available:
• Energies
• Temperature, Pressure 
and Volume

• RMSD
• Hydrogen Bonds
• SASA
• Contact Area
• QM Energies
• QM Orbitals 
Visualization

• Nature Methods 2018

New QM/MM Simulation and Orbitals 
Visualization



Other Features:
• Info Buttons
• Simulation Controls

QwikMD Graphical User Interface
Simulation Preparation Struct. Manipulation Simulation Analysis

Atom 
Editing



QwikMD Papers
Ribeiro, J. V, et al., QwikMD — Integrative
Molecular Dynamics Toolkit for Novices and
Experts. Scientific Reports, 2016, 6, 26536.

QwikMD:
• Scientific Reports
• BPS 2016
• BPS 2017
•BPS 2018 (February)

Melo, M. C. R., et al., NAMD goes quantum: an
integrative suite for hybrid simulations.
Nature Methods. 2018, 15:5

http://www.nature.com/articles/srep26536
https://www.nature.com/articles/nmeth.4638
http://www.nature.com/articles/srep26536


Dissemination, Documentation and User 
Support

www.ks.uiuc.edu/Research/qwikmd

Webpages:
• Home page
• User’s Guide Page

User’s Guide

http://www.ks.uiuc.edu/Research/qwikmd
http://www.ks.uiuc.edu/Research/vmd/plugins/qwikmd/


Dissemination, Documentation and User 
Support

Webpages:
• Home page
• User’s Guide Page
• QwikMD Bug Report
• VMD Mailing List
• NAMD Mailing List

vmd-l@ks.uiuc.edu

namd-l@ks.uiuc.edu

Bug Report Form

http://www.ks.uiuc.edu/Research/vmd/mailing_list/vmd-l/
http://www.ks.uiuc.edu/Research/namd/mailing_list/namd-l.2016-2017/
https://docs.google.com/forms/d/1NIrp0CQGCJXt43Ag1jjbuSO2r9VIeY853AAFeMGiis8/viewform


QwikMD beta Version – Latest 
Developments

QwikMD beta:
• Latest
Implementations

• Bug Fixes
• Available Before VMD
Release

www.ks.uiuc.edu/Research/qwikmd

http://www.ks.uiuc.edu/Research/qwikmd


Amazon Web Services:
• Virtual Machine
• VMD & NAMD
• QwikMD and MDFF
• Used in the Center’s 
Workshops

QwikMD on the Amazon Cloud

• http://www.ks.uiuc.edu/Training/Workshop/Urbana2017a/

• http://www.ks.uiuc.edu/Training/Workshop/Urbana2018

• http://www.ks.uiuc.edu/Research/cloud/

http://www.ks.uiuc.edu/Training/Workshop/Urbana2017a/
http://www.ks.uiuc.edu/Training/Workshop/Urbana2018
http://www.ks.uiuc.edu/Training/Workshop/Urbana2017a/


Training others...

Webpages:
• Home page
• User’s Guide Page
• QwikMD Bug Report
• VMD Mailing List
• NAMD Mailing List

Workshop Live-Streamed on Facebook
QwikMD Tutorials QwikMD on Amazon

https://www.youtube.com/user/tcbguiuc




