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🎯 Research Aim
Investigate lipid binding sites and how they influence 
protein dynamics using coarse-grained (CG) MD 
simulations of B1 GPCRs in active and inactive states.

🎯 Project Aim
Use provenance tools to save all the steps taken to 
setup a simulation and share protocols via an open 
online database (BioSimDB).
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Schematic example of the B1 GPCR simulation workflow steps captured when 
using aiida-gromacs. Orange boxes represent steps involved in enabling 
provenance capture and sharing, blue boxes represent steps for processing the 
protein structure, green boxes represent parametrisation and building of the 
molecular system, and purple boxes represent MD simulation steps. The CLI 
tools used in each workflow step are shown in grey font.

🔁 Simulation Workflow

💪 Motivations
• Difficult to reproduce published research. 
• No centralised databases for biomolecular simulation trajectories.
• Uneven computational resources for research groups across the 

world.
• No consensus on how simulation data should be stored.

Vision for Biomolecular Simulation Data 
Provenance Collection and Storage 

🗣 Examples needed for how to include commands run outside of 
GROMACS,
🎬 Tutorials developed for complex workflows that include examples of 
commands from other programs.

🗣 Ability to run commands using custom scripts,
🎬 Incorporated use of custom scripts into aiida-gromacs, use of insane.py
given as an example.

🗣 Difficult to use on HPCs as pre-installation of AiiDA required,
🎬 Created docker environments and will include future ability to run on HPC 
directly from local env using developed tools.

🗣 Inclusion of analysis in workflows,
🎬 Once simulations are performed, users can include analysis steps into a 
workflow and share how results were captured in publications.

👩🏫 Notebook Tutorial

Towards Building a GPCR Lipid Fingerprint Dataset

Q. Where are lipid-receptor interactions occurring?

A. Create a lipid fingerprint from 
CG simulations of all 15 human 
B1 class GPCRs.

inactive state active state
*Modified from Ansell et al, 2020. [4] 

Case Study

MdrunCalculation (4a967bf3)
State: finished
Exit Code: 0

RemoteData (f766d058)
@localhost

CREATE
remote_folder

FolderData (3be4b9bb)

CREATE
retrieved

SinglefileData (507bd33e)
mdrun.out

CREATE
stdout

SinglefileData (9ae6ecb7)
step6.2_equilibration.gro

CREATE
grofile

SinglefileData (620ae8e1)
step6.1_minimization.edr

CREATE
enfile

SinglefileData (d585f07d)
step6.2_equilibration.log

CREATE
logfile

Dict (7370e1bb)

CREATE
logfile_metadata

SinglefileData (be463dda)
step6.2_equilibration.xtc

CREATE
trrfile

InstalledCode (eea070f8)

GenericCalculation (b83c9df5)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (0428a7f0)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (4dace302)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (5c625a87)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (b9d8bab0)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (f632c3a2)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (98d3313f)
State: finished
Exit Code: 0

INPUT_CALC
code

Str (71bf4250)
curl https://gpcrdb.org/structure/homology_models/pth2r_human_active_full/download_pdb -o ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.zip 

INPUT_CALC
command

Str (bc67981e)
sed -i -e '1,217d;3502,4387d' ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb

INPUT_CALC
command

List (718cbd0e)

INPUT_CALC
output_files

Str (2a88482f)
sed -i -e '2,761d;3835,13708d' PTH2R_opm.pdb

INPUT_CALC
command

List (bfaa6260)

INPUT_CALC
output_files

InstalledCode (94bcc49b)

GenericCalculation (44354b10)
State: finished
Exit Code: 0

INPUT_CALC
code

List (0234c8ed)

INPUT_CALC
output_files

InstalledCode (b4f7a32c)

GenericCalculation (a9a3c6e2)
State: finished
Exit Code: 0

INPUT_CALC
code

Str (fb6c9355)
-f PTH2R_fit.pdb -o PTH2R_opm.top -x PTH2R_opm.cg.pdb -ff martini3001 -nt -dssp mkdssp -elastic -p backbone -maxwarn 1 -mutate HSD:HIS -mutate HSP:HIH -ignh -cys auto -scfix

INPUT_CALC
command

List (9ef5300a)

INPUT_CALC
output_files

SinglefileData (d7d323ac)
ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb

INPUT_CALC
input_files__ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

CREATE
ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

Str (8c44bc29)
curl https://opm-assets.storage.googleapis.com/pdb/7f16.pdb -o PTH2R_opm.pdb 

INPUT_CALC
command

Str (3e643798)
insane_custom.py -f PTH2R_opm.cg.pdb -o solvated.gro -p system.top -pbc rectangular -box 18,18,17 -u POPC:25 -u DOPC:25 -u POPE:8 -u DOPE:7 -u CHOL:25 -u DPG3:10 -l POPC:5 -l DOPC:5 -l POPE:20 -l DOPE:20 -l CHOL:25 -l POPS:8 -l DOPS:7 -l POP2:10 -sol W

INPUT_CALC
command

List (7055fcbb)

INPUT_CALC
output_files

SinglefileData (e9678006)
insane_custom.py

INPUT_CALC
input_files__insane_custom_py

List (a9f9eff5)

INPUT_CALC
output_files

Str (bcec8ca2)
sed -i -e "1 s/^/#include "toppar/martini_v3.0.0.itp"

#include "toppar/martini_v3.0.0_ions_v1.itp"
#include "toppar/martini_v3.0.0_solvents_v1.itp"

#include "toppar/martini_v3.0.0_phospholipids_v1.itp"
#include "martini_v3.0_sterols_v1.0.itp"

#include "POP2.itp"
#include "molecule_0.itp"
#include "gm3_final.itp"

/" -e "s/Protein/molecule_0/" -e "s/#include "martini.itp"/
/" system.top

INPUT_CALC
command

InstalledCode (42ac93f0)

INPUT_CALC
code

GromppCalculation (7dc2d2fd)
State: finished
Exit Code: 0

INPUT_CALC
code

GenionCalculation (a7707b92)
State: finished
Exit Code: 0

INPUT_CALC
code

GromppCalculation (c39ecec9)
State: finished
Exit Code: 0

INPUT_CALC
code

GromppCalculation (2db9518c)
State: finished
Exit Code: 0

INPUT_CALC
code

GromppCalculation (7efd2ec3)
State: finished
Exit Code: 0

INPUT_CALC
code

MdrunCalculation (03e0349b)
State: finished
Exit Code: 0

INPUT_CALC
code

MdrunCalculation (8913d2b8)
State: finished
Exit Code: 0

INPUT_CALC
code

List (cb4fe41f)

INPUT_CALC
output_files

Str (226bee13)
gmx grompp -f ions.mdp -c solvated.gro -p system.top -o ions.tpr 

INPUT_CALC
command

SinglefileData (11649908)
ions.mdp

INPUT_CALC
mdpfile

SinglefileData (9dd53f0d)
gm3_final.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (9fcbb7ba)
solvated.gro

INPUT_CALC
grofile

SinglefileData (d1bce039)
system.top

INPUT_CALC
input_files__system_top

SinglefileData (a909059b)
molecule_0.itp

INPUT_CALC
itp_files__itpfile1

Str (bfaab6be)
gmx mdrun -s step6.0_minimization.tpr -c step6.0_minimization.gro -e step6.0_minimization.edr -g step6.0_minimization.log -o step6.0_minimization.trr -xvg none 

INPUT_CALC
command

SinglefileData (1fb37bf2)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (1eaa5fd2)
POP2.itp

INPUT_CALC
itp_files__itpfile3

SinglefileData (d740c20c)
PTH2R_opm.pdb

INPUT_CALC
input_files__PTH2R_opm_pdb

SinglefileData (e7d916d6)
ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.zip

INPUT_CALC
input_files__ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_zip

CREATE
ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_zip

SinglefileData (bedf6ea8)
PTH2R_opm.pdb

INPUT_CALC
input_files__PTH2R_opm_pdb

CREATE
solvated_gro

CREATE
system_top

Str (5cb74f78)
unzip ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.zip

INPUT_CALC
command

CREATE
PTH2R_opm_pdb

List (c1e26245)

INPUT_CALC
output_files

SinglefileData (c4b33116)
ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb

INPUT_CALC
input_files__ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

CREATE
ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

CREATE
PTH2R_opm_pdb

FolderData (4b4a875e)

INPUT_CALC
itp_dirs__toppar

GromppParameters (a270162f)

INPUT_CALC
parameters

SinglefileData (f59ea400)
PTH2R_opm.cg.pdb

INPUT_CALC
input_files__PTH2R_opm_cg_pdb

CREATE
PTH2R_opm_cg_pdb

MdrunParameters (0738083f)

INPUT_CALC
parameters

Str (31f5f40e)
echo -e '0 | 0 

 q' | gmx confrms -f1 PTH2R_opm.pdb -f2 ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb -name -one -o PTH2R_fit.pdb

INPUT_CALC
command

Str (ba8982ab)
gmx grompp -f step6.1_minimization.mdp -o step6.1_minimization.tpr -c step6.0_minimization.gro -r solvated_ions.gro -p system.top -n index.ndx -maxwarn 1 

INPUT_CALC
command

List (29d121f3)

INPUT_CALC
output_files

SinglefileData (372d0ff2)
step6.1_minimization.mdp

INPUT_CALC
mdpfile

SinglefileData (aeac116b)
gm3_final.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (16c337e4)
molecule_0.itp

INPUT_CALC
itp_files__itpfile1

SinglefileData (2615879e)
POP2.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (75088209)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile3

SinglefileData (d8ae120e)
system.top

INPUT_CALC
topfile

INPUT_CALC
topfile

SinglefileData (8a90a504)
PTH2R_fit.pdb

INPUT_CALC
input_files__PTH2R_fit_pdb

CREATE
PTH2R_fit_pdb

CREATE
system_top

Str (735d844d)
gmx grompp -f step6.2_equilibration.mdp -o step6.2_equilibration.tpr -c step6.1_minimization.gro -r solvated_ions.gro -p system.top -n index.ndx -maxwarn 1 

INPUT_CALC
command

FolderData (e5e239be)

INPUT_CALC
itp_dirs__toppar

SinglefileData (fe006a94)
ions.tpr

INPUT_CALC
tprfile

CREATE
tprfile

Str (b7afad64)
gmx genion -s ions.tpr -o solvated_ions.gro -p system.top -pname NA -nname CL -conc 0.15 -neutral true -instructions inputs_genion.txt 

INPUT_CALC
command

SinglefileData (3cbf1c44)
inputs_genion.txt

INPUT_CALC
instructions_file

SinglefileData (a213c609)
solvated_ions.gro

INPUT_CALC
r_file

GenionParameters (3982fdcc)

INPUT_CALC
parameters

SinglefileData (6c8c49de)
step6.2_equilibration.mdp

INPUT_CALC
mdpfile

SinglefileData (2a9d4166)
index.ndx

INPUT_CALC
n_file

GromppParameters (5852ee80)

INPUT_CALC
parameters

SinglefileData (b02426a6)
gm3_final.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (19e117d9)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile1

SinglefileData (5b27e5b1)
POP2.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (b638e43c)
molecule_0.itp

INPUT_CALC
itp_files__itpfile3

Str (e3abe5d5)
gmx grompp -f step6.0_minimization.mdp -c solvated_ions.gro -r solvated_ions.gro -p system.top -o step6.0_minimization.tpr -n index.ndx -maxwarn 1 

INPUT_CALC
command

SinglefileData (d8af0669)
step6.0_minimization.mdp

INPUT_CALC
mdpfile

SinglefileData (9862e06d)
POP2.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (20b03bec)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile1

SinglefileData (e65f6a5c)
gm3_final.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (7f692791)
molecule_0.itp

INPUT_CALC
itp_files__itpfile3

SinglefileData (8a4ddad7)
solvated_ions.gro

CREATE
grofile

SinglefileData (40cafb95)
system.top

CREATE
topfile

FolderData (010b8ffb)

INPUT_CALC
itp_dirs__toppar

FolderData (e4730091)

INPUT_CALC
itp_dirs__toppar

SinglefileData (60b7858e)
solvated_ions.gro

INPUT_CALC
r_file

INPUT_CALC
grofile

SinglefileData (f77dd67b)
solvated_ions.gro

INPUT_CALC
r_file

INPUT_CALC
topfile

INPUT_CALC
topfile

INPUT_CALC
topfile

SinglefileData (64a7eee2)
index.ndx

INPUT_CALC
n_file

GromppParameters (440d5343)

INPUT_CALC
parameters

SinglefileData (20c09748)
index.ndx

INPUT_CALC
n_file

GromppParameters (9263a925)

INPUT_CALC
parameters

SinglefileData (0ef65fa0)
step6.0_minimization.tpr

CREATE
tprfile

INPUT_CALC
tprfile

SinglefileData (272c9003)
step6.2_equilibration.tpr

CREATE
tprfile

SinglefileData (8201e672)
step6.1_minimization.tpr

INPUT_CALC
tprfile

CREATE
tprfile

INPUT_CALC
tprfile

Str (768ad827)
gmx mdrun -s step6.1_minimization.tpr -c step6.1_minimization.gro -e step6.0_minimization.edr -g step6.1_minimization.log -o step6.1_minimization.trr -xvg none 

INPUT_CALC
command

Str (07d6f4a6)
gmx mdrun -s step6.2_equilibration.tpr -c step6.2_equilibration.gro -e step6.1_minimization.edr -g step6.2_equilibration.log -o step6.2_equilibration.trr -x step6.2_equilibration.xtc -xvg none 

INPUT_CALC
command

MdrunParameters (2f9b8161)

INPUT_CALC
parameters

MdrunParameters (343cdcb5)

INPUT_CALC
parameters

SinglefileData (b488bde1)
step6.0_minimization.gro

INPUT_CALC
grofile

CREATE
grofile

SinglefileData (4907ad96)
step6.1_minimization.gro

INPUT_CALC
grofile

CREATE
grofile

GromppCalculation (23eb9901)
State: finished
Exit Code: 0

INPUT_CALC
grofile

RemoteData (864c7062)
@localhost

CREATE
remote_folder

FolderData (89ef011b)

CREATE
retrieved

SinglefileData (3577b94b)
grompp.out

CREATE
stdout

SinglefileData (b6eff82d)
step6.3_equilibration.tpr

CREATE
tprfile

MdrunCalculation (ba393543)
State: waiting

INPUT_CALC
tprfile

RemoteData (7dd87191)
@localhost

CREATE
remote_folder

Squint to see the true graph 
representation of the complexity 
involved in B1 GPCR simulation 
workflow steps. Each process in 
the workflow is represented in red 
and each node of data is 
represented in green. Directed 
connections between nodes are 
represented with grey lines and 
arrows.
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MdrunCalculation (4a967bf3)
State: finished
Exit Code: 0

RemoteData (f766d058)
@localhost

CREATE
remote_folder

FolderData (3be4b9bb)

CREATE
retrieved

SinglefileData (507bd33e)
mdrun.out

CREATE
stdout

SinglefileData (9ae6ecb7)
step6.2_equilibration.gro

CREATE
grofile

SinglefileData (620ae8e1)
step6.1_minimization.edr

CREATE
enfile

SinglefileData (d585f07d)
step6.2_equilibration.log

CREATE
logfile

Dict (7370e1bb)

CREATE
logfile_metadata

SinglefileData (be463dda)
step6.2_equilibration.xtc

CREATE
trrfile

InstalledCode (eea070f8)

GenericCalculation (b83c9df5)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (0428a7f0)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (4dace302)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (5c625a87)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (b9d8bab0)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (f632c3a2)
State: finished
Exit Code: 0

INPUT_CALC
code

GenericCalculation (98d3313f)
State: finished
Exit Code: 0

INPUT_CALC
code

Str (71bf4250)
curl https://gpcrdb.org/structure/homology_models/pth2r_human_active_full/download_pdb -o ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.zip 

INPUT_CALC
command

Str (bc67981e)
sed -i -e '1,217d;3502,4387d' ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb

INPUT_CALC
command

List (718cbd0e)

INPUT_CALC
output_files

Str (2a88482f)
sed -i -e '2,761d;3835,13708d' PTH2R_opm.pdb

INPUT_CALC
command

List (bfaa6260)

INPUT_CALC
output_files

InstalledCode (94bcc49b)

GenericCalculation (44354b10)
State: finished
Exit Code: 0

INPUT_CALC
code

List (0234c8ed)

INPUT_CALC
output_files

InstalledCode (b4f7a32c)

GenericCalculation (a9a3c6e2)
State: finished
Exit Code: 0

INPUT_CALC
code

Str (fb6c9355)
-f PTH2R_fit.pdb -o PTH2R_opm.top -x PTH2R_opm.cg.pdb -ff martini3001 -nt -dssp mkdssp -elastic -p backbone -maxwarn 1 -mutate HSD:HIS -mutate HSP:HIH -ignh -cys auto -scfix

INPUT_CALC
command

List (9ef5300a)

INPUT_CALC
output_files

SinglefileData (d7d323ac)
ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb

INPUT_CALC
input_files__ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

CREATE
ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

Str (8c44bc29)
curl https://opm-assets.storage.googleapis.com/pdb/7f16.pdb -o PTH2R_opm.pdb 

INPUT_CALC
command

Str (3e643798)
insane_custom.py -f PTH2R_opm.cg.pdb -o solvated.gro -p system.top -pbc rectangular -box 18,18,17 -u POPC:25 -u DOPC:25 -u POPE:8 -u DOPE:7 -u CHOL:25 -u DPG3:10 -l POPC:5 -l DOPC:5 -l POPE:20 -l DOPE:20 -l CHOL:25 -l POPS:8 -l DOPS:7 -l POP2:10 -sol W

INPUT_CALC
command

List (7055fcbb)

INPUT_CALC
output_files

SinglefileData (e9678006)
insane_custom.py

INPUT_CALC
input_files__insane_custom_py

List (a9f9eff5)

INPUT_CALC
output_files

Str (bcec8ca2)
sed -i -e "1 s/^/#include "toppar/martini_v3.0.0.itp"

#include "toppar/martini_v3.0.0_ions_v1.itp"
#include "toppar/martini_v3.0.0_solvents_v1.itp"

#include "toppar/martini_v3.0.0_phospholipids_v1.itp"
#include "martini_v3.0_sterols_v1.0.itp"

#include "POP2.itp"
#include "molecule_0.itp"
#include "gm3_final.itp"

/" -e "s/Protein/molecule_0/" -e "s/#include "martini.itp"/
/" system.top

INPUT_CALC
command

InstalledCode (42ac93f0)

INPUT_CALC
code

GromppCalculation (7dc2d2fd)
State: finished
Exit Code: 0

INPUT_CALC
code

GenionCalculation (a7707b92)
State: finished
Exit Code: 0

INPUT_CALC
code

GromppCalculation (c39ecec9)
State: finished
Exit Code: 0

INPUT_CALC
code

GromppCalculation (2db9518c)
State: finished
Exit Code: 0

INPUT_CALC
code

GromppCalculation (7efd2ec3)
State: finished
Exit Code: 0

INPUT_CALC
code

MdrunCalculation (03e0349b)
State: finished
Exit Code: 0

INPUT_CALC
code

MdrunCalculation (8913d2b8)
State: finished
Exit Code: 0

INPUT_CALC
code

List (cb4fe41f)

INPUT_CALC
output_files

Str (226bee13)
gmx grompp -f ions.mdp -c solvated.gro -p system.top -o ions.tpr 

INPUT_CALC
command

SinglefileData (11649908)
ions.mdp

INPUT_CALC
mdpfile

SinglefileData (9dd53f0d)
gm3_final.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (9fcbb7ba)
solvated.gro

INPUT_CALC
grofile

SinglefileData (d1bce039)
system.top

INPUT_CALC
input_files__system_top

SinglefileData (a909059b)
molecule_0.itp

INPUT_CALC
itp_files__itpfile1

Str (bfaab6be)
gmx mdrun -s step6.0_minimization.tpr -c step6.0_minimization.gro -e step6.0_minimization.edr -g step6.0_minimization.log -o step6.0_minimization.trr -xvg none 

INPUT_CALC
command

SinglefileData (1fb37bf2)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (1eaa5fd2)
POP2.itp

INPUT_CALC
itp_files__itpfile3

SinglefileData (d740c20c)
PTH2R_opm.pdb

INPUT_CALC
input_files__PTH2R_opm_pdb

SinglefileData (e7d916d6)
ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.zip

INPUT_CALC
input_files__ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_zip

CREATE
ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_zip

SinglefileData (bedf6ea8)
PTH2R_opm.pdb

INPUT_CALC
input_files__PTH2R_opm_pdb

CREATE
solvated_gro

CREATE
system_top

Str (5cb74f78)
unzip ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.zip

INPUT_CALC
command

CREATE
PTH2R_opm_pdb

List (c1e26245)

INPUT_CALC
output_files

SinglefileData (c4b33116)
ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb

INPUT_CALC
input_files__ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

CREATE
ClassB1_pth2r_human_Active_AF_2022_08_16_GPCRdb_pdb

CREATE
PTH2R_opm_pdb

FolderData (4b4a875e)

INPUT_CALC
itp_dirs__toppar

GromppParameters (a270162f)

INPUT_CALC
parameters

SinglefileData (f59ea400)
PTH2R_opm.cg.pdb

INPUT_CALC
input_files__PTH2R_opm_cg_pdb

CREATE
PTH2R_opm_cg_pdb

MdrunParameters (0738083f)

INPUT_CALC
parameters

Str (31f5f40e)
echo -e '0 | 0 

 q' | gmx confrms -f1 PTH2R_opm.pdb -f2 ClassB1_pth2r_human_Active_AF_2022-08-16_GPCRdb.pdb -name -one -o PTH2R_fit.pdb

INPUT_CALC
command

Str (ba8982ab)
gmx grompp -f step6.1_minimization.mdp -o step6.1_minimization.tpr -c step6.0_minimization.gro -r solvated_ions.gro -p system.top -n index.ndx -maxwarn 1 

INPUT_CALC
command

List (29d121f3)

INPUT_CALC
output_files

SinglefileData (372d0ff2)
step6.1_minimization.mdp

INPUT_CALC
mdpfile

SinglefileData (aeac116b)
gm3_final.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (16c337e4)
molecule_0.itp

INPUT_CALC
itp_files__itpfile1

SinglefileData (2615879e)
POP2.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (75088209)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile3

SinglefileData (d8ae120e)
system.top

INPUT_CALC
topfile

INPUT_CALC
topfile

SinglefileData (8a90a504)
PTH2R_fit.pdb

INPUT_CALC
input_files__PTH2R_fit_pdb

CREATE
PTH2R_fit_pdb

CREATE
system_top

Str (735d844d)
gmx grompp -f step6.2_equilibration.mdp -o step6.2_equilibration.tpr -c step6.1_minimization.gro -r solvated_ions.gro -p system.top -n index.ndx -maxwarn 1 

INPUT_CALC
command

FolderData (e5e239be)

INPUT_CALC
itp_dirs__toppar

SinglefileData (fe006a94)
ions.tpr

INPUT_CALC
tprfile

CREATE
tprfile

Str (b7afad64)
gmx genion -s ions.tpr -o solvated_ions.gro -p system.top -pname NA -nname CL -conc 0.15 -neutral true -instructions inputs_genion.txt 

INPUT_CALC
command

SinglefileData (3cbf1c44)
inputs_genion.txt

INPUT_CALC
instructions_file

SinglefileData (a213c609)
solvated_ions.gro

INPUT_CALC
r_file

GenionParameters (3982fdcc)

INPUT_CALC
parameters

SinglefileData (6c8c49de)
step6.2_equilibration.mdp

INPUT_CALC
mdpfile

SinglefileData (2a9d4166)
index.ndx

INPUT_CALC
n_file

GromppParameters (5852ee80)

INPUT_CALC
parameters

SinglefileData (b02426a6)
gm3_final.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (19e117d9)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile1

SinglefileData (5b27e5b1)
POP2.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (b638e43c)
molecule_0.itp

INPUT_CALC
itp_files__itpfile3

Str (e3abe5d5)
gmx grompp -f step6.0_minimization.mdp -c solvated_ions.gro -r solvated_ions.gro -p system.top -o step6.0_minimization.tpr -n index.ndx -maxwarn 1 

INPUT_CALC
command

SinglefileData (d8af0669)
step6.0_minimization.mdp

INPUT_CALC
mdpfile

SinglefileData (9862e06d)
POP2.itp

INPUT_CALC
itp_files__itpfile0

SinglefileData (20b03bec)
martini_v3.0_sterols_v1.0.itp

INPUT_CALC
itp_files__itpfile1

SinglefileData (e65f6a5c)
gm3_final.itp

INPUT_CALC
itp_files__itpfile2

SinglefileData (7f692791)
molecule_0.itp

INPUT_CALC
itp_files__itpfile3

SinglefileData (8a4ddad7)
solvated_ions.gro

CREATE
grofile

SinglefileData (40cafb95)
system.top

CREATE
topfile

FolderData (010b8ffb)

INPUT_CALC
itp_dirs__toppar

FolderData (e4730091)

INPUT_CALC
itp_dirs__toppar

SinglefileData (60b7858e)
solvated_ions.gro

INPUT_CALC
r_file

INPUT_CALC
grofile

SinglefileData (f77dd67b)
solvated_ions.gro

INPUT_CALC
r_file

INPUT_CALC
topfile

INPUT_CALC
topfile

INPUT_CALC
topfile

SinglefileData (64a7eee2)
index.ndx

INPUT_CALC
n_file

GromppParameters (440d5343)

INPUT_CALC
parameters

SinglefileData (20c09748)
index.ndx

INPUT_CALC
n_file

GromppParameters (9263a925)

INPUT_CALC
parameters

SinglefileData (0ef65fa0)
step6.0_minimization.tpr

CREATE
tprfile

INPUT_CALC
tprfile

SinglefileData (272c9003)
step6.2_equilibration.tpr

CREATE
tprfile

SinglefileData (8201e672)
step6.1_minimization.tpr

INPUT_CALC
tprfile

CREATE
tprfile

INPUT_CALC
tprfile

Str (768ad827)
gmx mdrun -s step6.1_minimization.tpr -c step6.1_minimization.gro -e step6.0_minimization.edr -g step6.1_minimization.log -o step6.1_minimization.trr -xvg none 

INPUT_CALC
command

Str (07d6f4a6)
gmx mdrun -s step6.2_equilibration.tpr -c step6.2_equilibration.gro -e step6.1_minimization.edr -g step6.2_equilibration.log -o step6.2_equilibration.trr -x step6.2_equilibration.xtc -xvg none 

INPUT_CALC
command

MdrunParameters (2f9b8161)

INPUT_CALC
parameters

MdrunParameters (343cdcb5)

INPUT_CALC
parameters

SinglefileData (b488bde1)
step6.0_minimization.gro

INPUT_CALC
grofile

CREATE
grofile

SinglefileData (4907ad96)
step6.1_minimization.gro

INPUT_CALC
grofile

CREATE
grofile

GromppCalculation (23eb9901)
State: finished
Exit Code: 0

INPUT_CALC
grofile

RemoteData (864c7062)
@localhost

CREATE
remote_folder

FolderData (89ef011b)

CREATE
retrieved

SinglefileData (3577b94b)
grompp.out

CREATE
stdout

SinglefileData (b6eff82d)
step6.3_equilibration.tpr

CREATE
tprfile

MdrunCalculation (ba393543)
State: waiting

INPUT_CALC
tprfile

RemoteData (7dd87191)
@localhost

CREATE
remote_folder

🤯

Modified command run via aiida-
gromacs:
$ gmx_grompp
-f step6.3_equilibration.mdp 
-o step6.3_equilibration.tpr 
-c step6.2_equilibration.gro 
-r solvated_ions.gro
-p system.top
-n index.ndx
-maxwarn 1 

# NOTE: only difference in 
command is the underscore!

🎥 Provenance Capture

🗣 Feedback and 🎬 Actions

📊 Results – Cholesterol Occupancy Map in B1 Family

🥅 Goals
• Make barriers to provenance capture as low as possible.
• Incorporate feedback from the biomolecular simulation community
• Align to FAIR principles [1].
• Reduce duplication of computational and scientific effort.
• Accelerate knowledge exchange with other domains (e.g. ML).

💪 Motivations
• GLP-1R together with GIPR are largely responsible for the secretion of insulin after 

eating.
• Emerging T2D drugs Mounjaro and Wegovy are agonist for GLP-1R.
• Allosteric modulators allow for more refined spatiotemporal and/or pathway-specific. 

signal modulation, we are interested in identifying allosteric site/ lipid modulations.

🥅 Goals
• CG-MD to identify lipid binding sites in B1 GPCRs, study lipid modulation of 

extracellular domain (ECD), Post-Translational Modifications (PTM) and oligomerisation 
behaviours.

• Collaborate with experimentalists (Alejandra Tomas Lab at ICL Medicine) that 
specialise in various GPCR functional assays using a GM3 inhibitor (Eliglustat) to 
characterise in vitro the effect of the GM3 lipid on conformational dynamics of GLP-1R, 
GGCR and GIPR. 

• Create a B1 GPCRs dataset – stress-test aiida-gromacs and show importance of 
MD provenance, allowing others to refine protocols and extend our dataset to other 
GPCR classes.

🧪 Background
• GPCRs (G protein-coupled receptors): ~800 in humans and 

divided into 5 classes.
• Involved in cell signalling and are important drug targets.
• B1 Class GPCRs: family of 15 receptors; peptide receptors; 

hormonal homeostasis.
• Drug targets for Type 2 diabetes (T2D), obesity, cardiovascular 

disease, and psychiatric disorders.
• GLP-1R (glucagon-like peptide-1 receptor), GGCR (Glucagon 

receptor) and GIPR (gastric inhibitory polypeptide receptor).

User tools being developed to collect 
MD provenance:
• aiida-gromacs [2]
• aiida-amber [3]
• aiida-namd
• aiida-genericMD

provenance file creation

display provenance

check commands

run modified commands

Extracellular domain (ECD)

GM3 lipid, 
increasing evidence 

showing GM3 
modulates ECD

Cholesterol (CHOL), increasing 
evidence (both cryoEM & MD) 

identified specific CHOL binding sites 

CG-MD setup using 
the latest Martini 3 
GM3 [5] and CHOL 
lipids [6]. Diagram 
shows GM3 and 
CHOL lipids only in 
the membrane.

https://aiida-gromacs.readthedocs.io/
https://aiida-amber.readthedocs.io/

