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Software: GROMACS
GROMACS Manual
Platform: Linux

Initial Protein: HisG_MD.pdb

Initial Ligand: ADN.pdb

1 Check GROMACS

GROMACS location:


http://www.gromacs.org/
http://www.mdtutorials.com/gmx/

/ust/local/gromacs/bin/

Set environment variable:

export PATH=$PATH:/usr/local/gromacs/bin/
#test 1f environment works

gmx -version

2 HisG-Adenosine complex MD Simulation

2.1 Prepare Molecular Topology file

As the long time consumed in this simulation, we only conduct the simulation for HisG. Since we
have conducted Molecular Dynamics Simulation of the enzyme cns1, cns2, cns3 and its HisG domain,
we'd like to use the result structure as the input protein file. For cns3-HisG domain we call it

HisG MD.pdb.

The first thing to do is to find and download the ligand structure, here, we search "Adenosine" in

PDBeChem and dowload the ".pdb" file, we call it ADN.pdb .

According to the manual, the ligand is not a recognized entity in any of the force fields provided with

GROMACS, so we can not use pdb2gmx to generate the topology of the ligand.

The force field we will be using in this tutorial is CHARMM36, obtained from the MacKerell
lab website. While there, download the latest CHARMM236 force field tarball and the
"cgenff charmm2gmx.py" conversion script, which we will use later. Download the version of

the conversion script that corresponds to your installed Python version (Python 2.x or 3.x).

Unarchive the force field tarball in your working directory:

tar -zxvf charmm36-mar2019.ff.tgz


https://www.zybuluo.com/Billy-The-Crescent/note/1532966
http://www.mdtutorials.com/gmx/complex/01_pdb2gmx.html
http://mackerell.umaryland.edu/charmm_ff.shtml#gromacs

There should now be a "charmm36-mar2019.ff" subdirectory in your working directory.

2.1.1 Generate the protein topology

Then, Write the topology for HisG with pdb2gmx:

gmx pdb2gmx -f HisG MD.pdb -ignh -o HisG MD processed.gro
In this operation, we ignore the water using -ignh or we will get a fatal error due to the

inconsistence of the name of the water. Choose the default water model when prompted (TIP3P). The

structure will be processed by pdb2gmx, and you will be prompted to choose a force field:

Comp. Chem. 24,

(Wang et al., J. Comp. Chem. 21,

3ER94 (Hornak et al., Proteins

ILDN protein, nucleic ER94 (Lindorff-Lar

Choose the first force filed which is just installed by us manually, CHARMM?36 all-atom force field
(March 2019).

2.1.1 Generate the ligand topology

Let's move to deal with the ligand.

Here, we use CGenFF, an official CHARMM General Force Field server to generate the topology of
the ligand.

Since the strict requirement of this online server on the file format of the ligand. We need to:


https://cgenff.umaryland.edu/

¢ Add Hydrogen Atoms to the ligand
e Convert the pdb file to mol?2 file

e Several corrections to the generated mol2 file

We use avogadro to add the hydrogen atoms and convert it to mol2 format.

Open Adenosine.pdb in Avogadro, and from the "Build" menu, choose "Add Hydrogens."
Avogadro will build all of the H atoms onto the Adenosine ligand. Save a .mol?2 file (File ->

Save As... and choose Sybyl Mol2 from the drop-down menu) named "ADN.mol2."

In order to correct the mol2 file, we need to look through it.

Change the name of the molecule to Adenosine

Change the sixth column to 1

Change the seventh column to Adenosine

Change the name of the atoms uniquely


https://sourceforge.net/projects/avogadro/

@<TRIPOS>MOLECULE

ADN
33 35000
SMALL
GASTEIGER
@<TRIPOS>ATOM
1 05" -2.2240 0.9920 -4.3180 0.3 1 ADN -0.3924
2 C5' -1.2280 -0.0260 -4.2000 C.3 1 ADN 0.0730
3 c4r -0.2170 0.3720 -3.1230 C.3 1 ADN 0.1126
4 04r -0.8710 0.5010 -1.8420 0.3 1 ADN -0.3457
5 C3"' 0.8260 -0.7480 -2.9210 C.3 1 ADN 0.1135
6 03" 2.0230 -0.4550 -3.6450 0.3 1 ADN -0.38¢64
7 C27 1.0970 -0.7400 -1.3980 C.3 1 ADN 0.1285
8 02" 2.4700 -0.4440 -1.1360 0.3 1 ADN -0.3847
9 Cc1t 0.1820 0.3820 -0.8620 C.3 1 ADN 0.1664
10 N9 -0.3720 0.0090 0.4400 N.ar 1 ADN -0.2888
11 C8 -1.5250 -0.6850 0.6570 C.ar 1 ADN 0.1003
12 N7 -1.7170 -0.8410 1.9350 N.ar 1 ADN -0.2297
13 C5 -0.6990 -0.2620 2.6170 C.ar 1 ADN 0.1554
14 C6 -0.3830 -0.1090 3.9780 C.2 1 ADN 0.1983
15 N6 -1.2060 -0.6320 4.9590 N.pl3 1 ADN -0.3316
1€ N1 0.7280 0.5430 4.3000 N.2 1 ADN -0.3793
17 C2 1.5200 1.0450 3.3700 C.2 1 ADN 0.1409
18 N3 1.2610 0.9320 2.0840 N.pl3 1 ADN -0.2800
19 c4 0.1720 0.2950 1.6670 C.ar 1 ADN 0.1381
20 HOS' -2.8390 0.7020 -5.0060 H 1 ADN 0.2095
21 H5'1 -0.7140 -0.1450 -5.1540 H 1 ADN 0.0584
22 H5'2 -1.7020 -0.9670 -3.9230 H 1 ADN 0.0584
23 HA! 0.2760 1.3050 -3.3930 H 1 ADN 0.0647
24 H3' 0.4190 -1.7100 -3.2330 H 1 ADN 0.0647
25 HO3' 1.7800 -0.4130 -4.5800 H 1 ADN 0.2100
26 H2' 0.8230 -1.6980 -0.9560 H 1 ADN 0.0665
27 HO2' 2.9920 -1.1470 -1.5460 H 1 ADN 0.2101
28 H1' 0.7350 1.3180 -0.7840 H 1 ADN 0.0866
29 HB -2.1820 -1.0520 -0.1160 H 1 ADN 0.1030
30 HNe61 -0.9750 -0.5230 5.8950 H 1 ADN 0.1447
31 HN62 -2.0170 -1.1040 4.7120 H 1 ADN 0.1447
32 H2 2.4130 1.5690 3.6760 H 1 ADN 0.1147
33 H3 1.8797 1.3230 1.4255 H 1 ADN 0.1554

Last, notice the strange bond order in the @BOND section. All programs seem to have their own
method for generating this list, but not all are created equal. There will be issues in constructing
a correct topology with matching coordinates if the bonds are not listed in ascending order. To

fix this problem, download the sort mol2 bonds.pl script and execute it:

Run the script to fix the bonds.

perl sort mol2 bonds.pl ADN.mol2 ADN fix.mol2


http://www.mdtutorials.com/gmx/complex/Files/sort_mol2_bonds.pl

Use "ADN_fix.mol2" in the next step.

Now, we'd like to generate the topology of the ligand using CGenFF server.

The ADN_fix.mol2 file is now ready for use to produce a topology. Visit the CGenFF server,
log into your account, and and click "Upload molecule" at the top of the page. Upload
Adenosine fix.mol2 and the CGenFF server will quickly return a topology in the form of a
CHARMM "stream" file (extension .str). Save its contents from your web browser into a file

called "ADN.str."

Check the penalty of the .str file carefully! If the penalty is high, please double check the original

ligand file whether it is a valid structure.

Alter the resi name of the .str file of to ADN, or it will create error in the next step.
Then we use the python script to generate the topology:

python cgenff charmm2gmx.py ADN ADN fix.mol2 ADN.str charmm36-mar2019.
ff

If we do not alter the name of the RESI (the figure below),

! "penalty" is the highest penalty score of the associated parameters.

! Penalties lower than 10 indicate the analogy is fair; penalties between 10
! and 50 mean some basic validation is recommended; penalties higher than

! 50 indicate poor analogy and mandate extensive validation/optimization.

RESIL S&dad 0.000 ! param penalty= 0.000 ; charge penalty= 0.000
GROUP ! CHARGE CH_PENALTY

ATOM 0O5' 0G311 -0.650 ! 0.000

ATOM C5' CG321 0.041 ! 0.000

ATOM C4°' CG3Cc51 0.103 ! 0.000

ATOM 04' 0G3C51 -0.418 ! 0.000

we will get the error:



> sure to use the se
in

WARNING: CGenFF versio

ted parameters, 5 a re alr i nFF’ option when uploading a molecule into CGenFF

oor_only

It means that the mo12 file and the str file is not consistent.

When we successfully run the transcript, we will get the result below:

he molecule topology has been written to adn.itp
Additional parameters needed by the molecule are written to ad m, which needs to be included in the s

PLEASE NOTE: lone pair construction requires duplicate host atom numbers, whic
r files, the user MUST use -maxwarn 1 to circumvent this check

We get adn.itp, adn.prm, adn.top, adn_ini.pdb.

We convert the adn_ini.pdb to adn.gro using editconf :

gmx editconf -f adn ini.pdb -o adn.gro

2.2 Build Complex Topology file

Copy HisG_MD processed.gro to a new file to be manipulated, for instance, call it
"complex.gro," as the addition of ADN to the protein will generate our protein-ligand complex.
Next, simply copy the coordinate section of adn.gro and paste it into complex.gro, below the last

line of the protein atoms, and before the box vectors, like so:



T92ALA C12405 13.469 4.024 12.166
T92ALA 0T112406 13.541 4.124 12.187
T92ALA 0T212407 13.403 3.965 12.254

1ADN 05" 1 -0.222 0.099 -0.432
0
0

1ADN Cc5! 2 =-0.123 -0.003 =-0.420
1ADN car 3 -0.022 .037 -0.312
1ADN o4 4 -0.087 0.050 -0.184
1ADN Cc3"' 5 0.083 -0.075 -0.292
1ADN 03" 6 0.202 -0.045 -0.364
1ADN cz2! 7 0.110 -0.074 -0.140
1ADN oz’ 8 0.247 -0.044 -0.114
1ADN c1l 9 0.018 0.038 -0.08¢6
1ADN N9 10 -0.037 0.001 0.044
1ADN C8 11 -0.153 -0.068 0.066
1ADN N7 12 -0.172 -0.084 0.193
1ADN C5 13 -0.070 -0.026 0.262
1ADN Cé 14 -0.038 -0.011 0.398
1ADN Né& 15 -0.121 -0.063 0.49¢
1ADN N1 16 0.073 0.054 0.430
1ADN C2 17 0.152 0.105 0.337
1ADN N3 18 0.126 0.093 0.208
1ADN Cc4 19 0.017 0.030 0.167
1ADN HO5! 20 -0.284 0.070 -0.501

1ADN H5'1 21 -0.071 -0.014 -0.515
1ADN H5'2 22 -0.170 -0.097 -0.392
1ADN H4' 23 0.028 0.131 -0.339

1ADN H3' 24 0.042 -0.171 -0.323
1ADN HO3! 25 0.178 -0.041 -0.458
1ADN H2! 26 0.082 -0.170 -0.0%9¢
1ADN HO2! 27 0.299 -0.115 -0.155
1ADN H1' 28 0.073 0.132 -0.078
1ADN HS8 29 -0.218 -0.105 -0.012

1ADN HN61 30 -0.097 -0.052 0.590

1ADN HNG62 31 -0.202 -0.110 0.471

1ADN H2 32 0.241 0.157 0.368
11.52507 19.06138 12.05665

Since we add 32 atoms into the .gro file, increment the second line of complex.gro to reflect this

change. There should be 12439 atoms in the coordinate file now.

Insert a line that says #include "adn.itp" into topol.top after the position restraint file is included.

The inclusion of position restraints indicates the end of the "Protein" moleculetype section.

; Include Position restraint file
#ifdef POSRES

#include "posre.itp"

fendif

; Include water topology
#include "./charmm36-mar2019.ff/tip3p.itp"



becomes

; Include Position restraint file
#ifdef POSRES

#include "posre.itp"

#endif

; Include ligand topology
#include "adn.itp"

; Include water topology
#include "./charmm36-mar2019.ff/tip3p.itp"

The ligand introduces new dihedral parameters, which were written to "adn.prm" by the

cgenff charmm2gmx_py3.py script. At the TOP of topol.top, insert an #include statement to add

these parameters:

; Include forcefield parameters
#include "./charmm36-mar2019.ff/forcefield.itp"

; Include ligand parameters

#include "adn.prm"

[ moleculetype ]
; Name nrexcl
Protein chain A 3

The last adjustment to be made is in the [ molecules ] directive. To account for the fact that there is a

new molecule in complex.gro, we have to add it here, like so:

[ molecules |

; Compound #mols
Protein chain A 1
ADN 1

Remember to substitude the original topol.top with the updated one.

2.3 MD Simulation



At this point, the workflow is just like any other MD simulation. We will define the unit cell and fill it

with water.

gmx editconf -f complex.gro -o newbox.gro -bt dodecahedron -d 1.0

gmx solvate -cp newbox.gro -cs spc2l6.gro -p topol.top -o solv.gro

Use em.mdp to build the ion.tpr and conduct energy minimization:

em.mdp:

; LINES STARTING WITH ';'
title

ARE
Minimization

Parameters describing what t

’

integrator = steep g
ization)

emtol = 1000.0 5
< 10.0 kJ/mol

emstep = 0.01 8
nsteps = 50000 5
perform

Parameters describing how to

’

to calculate the interactions

nstlist =1

and long range forces
cutoff-scheme = Verlet
ns_ type = grid
mple, grid)

rlist = 1.2
(short range forces)
coulombtype = PME
interactions

rcoulomb = 1.2
vdwtype = cutoff
vdw-modifier = force-switch
rvdw-switch = 1.0
rvdw = 1.2
pbc = XyZ
DispCorr = no

COMMENTS
Title of run

’

o do, when to stop and what to save

Algorithm (steep

steepest descent minim

Stop minimization when the maximum force

Energy step size

Maximum number of (minimization) steps to

find the neighbors of each atom and how

Frequency to update the neighbor list

Method to determine neighbor list (si
Cut-off for making neighbor list

Treatment of long range electrostatic

long range electrostatic cut-off

long range Van der Waals cut-off

Periodic Boundary Conditions



Type the code:

gmx grompp -f em.mdp -c solv.gro -p topol.top -o ion.tpr

We now pass our .tpr file to genion:

gmx genion -s ion.tpr -o solv_ions.gro -p topol.top -pname NA -nname CL
-neutral

In order to run energy minimization by mdrun , we have to use the grompp operation again.

gmx grompp -f em.mdp -c solv_ions.gro -p topol.top -o HisGcomplex em.tp

r

Then, we run energy minimization:

gmx mdrun -v -deffnm HisGcomplex em

Before conducting equilibration, we need to apply restraints to the ligand and do the treatment of

temperature coupling groups.

gmx make ndx -f adn.gro -o index adn.ndx
>0 & ! a H*

> q

Then, execute the genrestr module and select this newly created index group (which will be group 3 in

the index jz4.ndx file):

gmx genrestr -f adn.gro -n index adn.ndx -o posre adn.itp -fc 1000 1000
1000

Now, we need to include this information in our topology. We can do this in several ways,
depending upon the conditions we wish to use. If we simply want to restrain the ligand
whenever the protein is also restrained, add the following lines to your topology in the location

indicated:



; Include Position restraint file
#ifdef POSRES

#include "posre.itp"

#endif

; Include ligand topology
#include "adn.itp"

; Ligand position restraints
#ifdef POSRES

#include "posre adn.itp"
#endif

; Include water topology
#include "./charmm36-mar2019.ff/tip3p.itp"

gmx make ndx -f HisGcomplex-em.gro -o index.ndx

= O

= W N

(@]

(@)

nr name




Merge the "Protein" and "ADN" groups with the following, where ">" indicates the make ndx

prompt:

>1 1 13
> q

Proceed with NVT equilibration using this .mdp file.

title

define

ligand

; Run parameters
integrator

nsteps

dt

; Output control
nstenerqgy

nstlog
nstxout-compressed
; Bond parameters
continuation
constraint algorithm
constraints

lincs iter

lincs order

Protein-ligand complex NVT equilibration

-DPOSRES ; position restrain the protein and
md ; leap-frog integrator

50000 ; 2 * 50000 = 100 ps

0.002 ; 2 fs

500 ; save energies every 1.0 ps

500 ; update log file every 1.0 ps
500 ; save coordinates every 1.0 ps
no ; first dynamics run

lincs ; holonomic constraints
h-bonds ; bonds to H are constrained
1 ; accuracy of LINCS

4 ; also related to accuracy

; Neighbor searching and vdw

cutoff-scheme
ns_ type

nstlist

rlist

vdwtype
vdw-modifier
rvdw-switch
rvdw

in nm)

; Electrostatics

coulombtype

long-range electrostatics

rcoulomb
in nm)
pme order

fourierspacing

; Temperature coupling

Verlet

grid ; search neighboring grid cells

20 ; largely irrelevant with Verlet
1.2

cutoff

force-switch

1.0

1.2 ; short-range van der Waals cutoff
PME ; Particle Mesh Ewald for

1.2 ; short-range electrostatic cutoff
4 ; cubic interpolation

0.16 ; grid spacing for FFT



tcoupl = V-rescale ; modified Beren
dsen thermostat

tc-grps = Protein JZ4 Water and ions ; two coupling
groups - more accurate

tau t = 0.1 0.1 ; time constant,
in ps

ref t = 300 300 ; reference

temperature, one for each group, in K

; Pressure coupling

pcoupl = no ; no pressure coupling in NVT
; Periodic boundary conditions

pbc = XyZ ; 3-D PBC

; Dispersion correction is not used for proteins with the C36 additive
FE

DispCorr = no

; Velocity generation

gen vel = yes ; assign velocities from Maxwell di
stribution

gen_temp = 300 ; temperature for Maxwell
distribution

gen_ seed = =] ; generate a random seed

Remember to change the nvt.mdp file according to the protein name in the line

tc-grps = Protein_JZ4 Water_and ions t0 tc-grps = Protein ADN Water and ions

gmx grompp -f nvt.mdp -c HisGcomplex-em.gro -r HisGcomplex-em.gro -p to

pol.top -n index.ndx -o HisGcomplex-nvt.tpr

nohup gmx mdrun -deffnm HisGcomplex-nvt &

#tail -n 25 HisGcomplex-nvt.log

NPT equilibrium
title = Protein-ligand complex NPT equilibration
define = -DPOSRES ; position restrain the protein and
ligand
; Run parameters
integrator = md ; leap-frog integrator
nsteps = 50000 ; 2 * 50000 = 100 ps
dt = 0.002 ; 2 fs

; Output control

nstenergy = 500 ; save energies every 1.0 ps



nstlog =
nstxout-compressed =
; Bond parameters

continuation =
constraint algorithm =
constraints =
lincs iter =

lincs order =

500 ; update log file every 1.0 ps
500 ; save coordinates every 1.0 ps
yes ; continuing from NVT

lincs ; holonomic constraints

h-bonds ; bonds to H are constrained

1 ; accuracy of LINCS

4 ; also related to accuracy

; Neighbor searching and vdwW

cutoff-scheme =
ns type =
nstlist =
rlist =
vdwtype =
vdw-modifier =
rvdw-switch =
rvdw =
in nm)

; Electrostatics
coulombtype =
long-range electrostatics
rcoulomb =
pme order =
fourierspacing =
; Temperature coupling
tcoupl =
dsen thermostat

tc—-grps =
groups - more accurate
tau t =
in ps

ref t =
temperature, one for each
; Pressure coupling
pcoupl =
ing is on for NPT
pcoupltype =
g of box vectors

tau p
in ps
ref p =

pressure, in bar

compressibility

Verlet

grid ; search neighboring grid cells

20 ; largely irrelevant with Verlet

1.2

cutoff

force-switch

1.0

1.2 ; short-range van der Waals cutoff (
PME ; Particle Mesh Ewald for

1.2

4 ; cubic interpolation

0.16 ; grid spacing for FFT

V-rescale ; modified Beren
Protein JZ4 Water and ions ; two coupling
0.1 0.1 ; time constant,
300 300 ; reference

group, in K

Berendsen ; pressure coupl
isotropic ; uniform scalin
2.0 ; time constant,
1.0 ; reference

4.5e-5 ; isothermal com

pressibility of water, bar”-1

refcoord scaling =

com



; Periodic boundary conditions

pbc = XyZ ; 3-D PBC

; Dispersion correction is not used for proteins with the C36 additive
FE

DispCorr = no

; Velocity generation
gen vel = no ; velocity generation off after NVT

Likewise, remember to change the nvt.mdp file according to the protein name in the line

tc-grps = Protein JZ4 Water_and ions

gmx grompp -f npt.mdp -c HisGcomplex-nvt.gro -t HisGcomplex-nvt.cpt -r

HisGcomplex-nvt.gro -p topol.top -n index.ndx -o HisGcomplex-npt.tpr

nohup gmx mdrun -deffnm HisGcomplex-npt &

#tail -n 25 HisGcomplex-npt.log

md.mdp

title = Protein-ligand complex MD simulation

; Run parameters

integrator = md ; leap-frog integrator

nsteps = 5000000 ; 2 * 5000000 = 10000 ps (10 ns)
dt = 0.002 ; 2 fs

; Output control

nstenergy = 10000 ; save energies every 20.0 ps
nstlog = 10000 ; update log file every 20.0 ps
nstxout-compressed = 10000 ; save coordinates every 20.0 ps

; Bond parameters

continuation = yes ; continuing from NPT
constraint algorithm = lincs ; holonomic constraints
constraints = h-bonds ; bonds to H are constrained
lincs iter =1 ; accuracy of LINCS

lincs_order 4 ; also related to accuracy

; Neighbor searching and vdw

cutoff-scheme = Verlet

ns_type = grid ; search neighboring grid cells
nstlist = 20 ; largely irrelevant with Verlet
rlist = 1.2

vdwtype = cutoff

vdw-modifier = force-switch



rvdw-switch
rvdw =
in nm)

; Electrostatics
coulombtype =
long-range electrostatics
rcoulomb =
pme order =
fourierspacing =
; Temperature coupling
tcoupl =
dsen thermostat

tc—-grps =
groups - more accurate
tau t =
in ps

ref t =
temperature, one for each

; Pressure coupling

PME g

V-rescale

Protein JZ4

0.1 0.1
300 300
group, in K

short-range van der Waals cutoff (

Particle Mesh Ewald for

cubic interpolation
grid spacing for FFT

Water and ions

pcoupl = Parrinello-Rahman
ing is on for NPT

pcoupltype = isotropic

g of box vectors

tau p = 2,0

in ps

ref p = 1,0

pressure, in bar

compressibility = 4.5e-5
pressibility of water, bar”-1

; Periodic boundary conditions

pbc =

; Dispersion correction is not used

FE

DispCorr =
; Velocity generation

gen vel =

XYZ 8

no

no 7

3-D PBC

for proteins with the

continuing from NPT

modified Beren

two coupling

time constant,

reference

pressure coupl

uniform scalin

time constant,

reference

isothermal com

C36 additive

equilibration

Likewise, remember to change the nvt.mdp file according to the protein name in the line

tc-grps = Protein JZ4 Water_and ions

gmx grompp -f md.mdp -c HisGcomplex-npt.gro -t HisGcomplex-npt.cpt -p t

opol.top -n index.ndx -o HisGcomplex-md 10ns.tpr



nohup gmx mdrun -deffnm HisGcomplex-md 10ns &
#tail -n 25 HisGcomplex-md 10ns.log

3 Result Analysis

3.1 Generate trace file

To recenter the protein and rewrap the molecules within the unit cell to recover the desired rhombic

dodecahedral shape, invoke trjconv:

gmx trjconv -s HisGcomplex-md 10ns.tpr -f HisGcomplex-md 10ns.xtc -o Hi

sGcomplex-md 10ns_ center.xtc -center -pbc mol -ur compact

Choose "Protein" for centering and "System" for output. Note that centering complexes (protein-
ligand, protein-protein) may be difficult for longer simulations involving many jumps across periodic
boundaries. In those instances (particularly in protein-protein complexes), it may be necessary to
create a custom index group to use for centering, corresponding to the active site of one protein or the

interfacial residues of one monomer in a complex.

To extract the first frame (t = 0 ns) of the trajectory, use trjconv -dump with the recentered trajectory:

gmx trjconv -s HisGcomplex-md 10ns.tpr -f HisGcomplex-md 10ns center.xt

c -o HisGcomplex start.pdb -dump O

For even smoother visualization, it may be beneficial to perform rotational and translational fitting.

Execute trjconv as follows:

gmx trjconv -s HisGcomplex-md 10ns.tpr -f HisGcomplex-md 10ns center.xt
c -0 HisGcomplex-md 10ns fit.xtc -fit rot+trans

Choose "Backbone" to perform least-squares fitting to the protein backbone, and "System" for output.
Note that simultaneous PBC rewrapping and fitting of the coordinates is mathematically incompatible.
Should you wish to perform fitting (which is useful for visualization, but not necessary for most

analysis routines), carry out these coordinate manipulations separately, as indicated here.



3.2 Visualization

Transfer the xtc trace file into pdb file for visualization.

gmx trjconv -s HisGcomplex-md 10ns.gro -f HisGcomplex-md 10ns fit.xtc -

n index.ndx -o HisGcomplex ADN-md 10ns movie fit.pdb

Using methods described in Molecular Dynamics Using GROMACS, users can generate trace video.

Enter 22 Protein-ADN to select both the structure of protein and ligand.

Change the gro structure to pdb structure.

gmx editconf -f HisGcomplex-md 10ns.gro -o HisGcomplex-md 10ns.pdb

Additional 1 nanosecond simulation, changing simulation time to Ins in md1.mdp. And run:

gmx grompp —-f mdl.mdp -c HisGcomplex-md 10ns.gro -t HisGcomplex-md 10ns
.cpt -p topol.top -n index.ndx -o HisGcomplex-md Addi 1lns.tpr

nohup gmx mdrun -deffnm HisGcomplex-md Addi 1lns &
#tail -n 25 HisGcomplex-md Addi 1lns.log

Using visualization methods above to see the simulation process.


https://2019.igem.org/wiki/images/7/7d/T--SCU-China--scu-MD_Protocol.pdf
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