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• Data$transparency$and$reproducibility
• Exploitation$of$the$data$by$other$GPCR$researcher
• Acceleration$of$GPCR$research

Objective
1. Creation0of0a0GPCRmd0database0(domain$www.gpcrmd.org)$accessible$

via$GPCRdb

2. Standard0protocol0for0GPCR0MDs:$an$initial$set$of$MDs for$the$
GPCRmd$database$comprising$91$unique$GPCRGligand$complexes

http://www.gpcrmd.org/


Main%features
• Deposition)/storage)of)MD)data
• Query)tools
• Visualization)of)MDs)for)relevant)features)using)the)

NGL)viewer
• Basic)Analysis)Tools

• RMSD)progression
• Statistics)about)ligandDreceptor)interaction)

(contact)frequencies))and)receptor)dynamics)
(helix)bending,)rotation,)micro)switches)

• Interaction)network)dynamics)D flare)plot)tool)
by)R.)Fonseca)and))AJ)Venkatakrishnan

GPCRmd%database

Extras
• Upon)submission,)a)DOI)and)MDDID)is)provided)for)

citations%in%papers

• NonDMD)experts)can)easily)browse)and)visualize)
MDs)of)the)database



Survey 2:
Common simulation 

protocol*
Simulation project I

Publication

Data analysis

First prototype

Survey 2:
Common simulation 

protocol*
Simulation project II

Publication

Data analysis

Extension of GPCRmd

2016 2017 2018 2019 2020



Database is created using the philosophy of the PDB and GPCRdb database:

• Detailed information about proteins (GPCRs, signaling proteins and 
their mutants) and small molecules (ligand, lipids, etc.)

• Information about system preparation and dynamics protocol

• No special software needs to be installed locally to browse data

Database design



A"first"prototype
GPCRmd"database



www.gpcrmd.org
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GPCR((simulation(project



GPCR%%simulation%project

Sodium%binding%to%receptor%apo8forms

sodium'ions



Submission)system















• Data reproducibility  

• Starting files of simulation: coordinates and parameter files

• Detailed information about the simulation (simulation software, 

simulation protocol, etc.)

• Data quality

• We trust peer-reviewed data

• Data check upon upload to GPCRmd server

• Small molecules: coordinates and topologies

• Proteins: coordinates and sequence for pdb files

Main challenges



• Visualization tools for MD

▫ Specialized software to display simulation data in Browser 

▫ Streaming simulation data (bandwidth, specialized software) 

▫ Solution: NGL viewer powered by WebGL and the MDsrv

• File formats accepted by GPCRmd 

• Visualization depends on NGL viewer

• Analysis depends on MDtraj

• Simulation techniques 

• Classical unbiased MD

• Limitation: Metadynamics, umbrella sampling, replica exchange, etc. ?

• Disk space and bandwidth: simulation size <2 GB

Main challenges



GPCR%MD%community%Creator%of%GPCRmd
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