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Configure

You must set up Cygwin to use Gromacs on Winmostar.

Obtain the installer for Cygwin, which contains the all programs needed by
Winmostar, at https://winmostar.com/en/manual_en.html.

2. Installation Guides for Solvers

For Windows
L5 8 N N N B B B B N |
i cygwin_wm_v7_20160926.exe(41BMB)  NWChem/Gromacs/Amber Window Build Package(Cygwin}
h----------\
(For Experts)NWChem/Gromacs/Amber Build with Cygwin  #*werecomend to use cygwin_wm_v/_20180926 exe
BAMESS Installation Guide

LAMMPS Installation Guide

When you change the installation path for Cygwin from the default one,
specify it on the preference panel.

‘H Preference = =

Basic | View | Program Path

lid Toolz Help

g}

Editor : notepad (1)EAMESS : CEWINGAMESS¥gamess, 11.exe
W F{EDI H 1 W th ZE Jmal c:¥jmol-11.5 ¢ ESS: C:¥Users¥sakamaki¥Deskhop¥workd| | .,
\rr:? 2 Z:? 2 Mercur: o C:¥Program Files (xB)¥CLviewd¥ ) |, Gaussian : ci¥g03w¥g03. exe
' ' ol b I B B B N _§ N N Bk
POY-Ray C:¥Program Files¥POv-Ray¥v3. 7¥hbi) || Cyguin : CECyguin_iwm I
. - L B B N N N N § § § »§ |
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Note

* The simulation steps required are dependent on molecular species and initial
density.

» Setting longer simulation times is ideal to obtain accurate and reproducible
results.

* The method for interaction calculations and/or the force field also affect
simulation results.

* For purposes of this tutorial, size of systems (number of solvents) are set
to radically low numbers to reduce calculation duration.
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. Build a simulation cell

1. Click File | Open.
2. Open 1AKIl.pdb in sample directory.
(default: C:¥winmos7¥samples¥1AKI.pdb)

= @| QO % ("L +H| s ﬁ ﬂ ﬁ| # () Plain (®) Mormal [ | MNumber
@ \
Add | Del | -GH3 | -GIHS | -CEHG | -CHE v PFepl H 1 v | Ghe | Zoom 022 o-@ 4?\,
HYDROLASE 19-MAY-97  14KI 1,079 C513M193510 Atam 0.05 "{ :9 @
1079-1-2-0 Leng=21.757 Ahg=55.1 Dihed=" Lper=" O =
Bond| 10 [ 5]
AM1 EF PRECISE GNORM=0.05 NOINTER GRAPHF MMOE
HYDROLASE 19-MaY-97 18K
1062 0 2.55437 1 183.7314 1 135.0335 1 537 536 B3D .
1083 0 2.48B0B 1 70.3887 1 BE.0704 11060 857 965
1064 0 3.31538 1 108.3379 1 4.8431 1 553 Bb4 53
1065 0 3.25823 1 91.6647 1 -45.8621 11018 350 478
1066 0 2.75618 1 124.2884 1 -3.7447 1 587 585 hd4
1067 0 2.84774 1 114,9794 1 -146.6206 11029 20 19
1068 0 2.82936 1 131.2181 1 -3.39318 1 &72 &71 670
1069 0 2.5%427 1 110.8315 1 6O.3796 1 8 8 7
1070 0 2.90807 1 135.3636 1 -43.4011 1 371 370 367
071 0 2.24382 1 173.2088 1 -7.B63% 1 882 81 880
0720 3.00849 1 121.0728 1 -22.1271 1 525 h24 23
073 0 3.23444 1 85,2388 1 107.89770 1 7BE 765 764
10740 2.57272 1 138.8386 1 -75.2840 1 162 161 160
075 0 2.04721 1 85,0831 1 -164.2917 11024 871 470
076 0 2.57116 1 146.2380 1 138.2824 1 278 275 174
077 0 2.20606 1 116.7963 1 EB4.2428 11072 525 524
o 078 0 2.75168 1 140.1852 1 -131.2665 11047 973 478 +
1079 |0 [2636413  [137.2044 12264 101 100 |94
[z 1 vl wil W
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|. Build a simulation cell

1. Click Edit | Select Molecules.

2. On Select Molecules window, check “O 78.” This will add blue circles
around oxygen atoms of crystallization water as shown below (i.e. partial
selection).

Edit View Semi-Empirical QM MD Sol

Undo Cirl+Z =3 @| % % = +H| 6 %3 % '§| %t OPiain @Narn 8 Select Molecules — = G

Redo Crl+Y Add Del | -CH3 | -G2H3 | -CEH5 | -CH3 v | Repl | H 1 v GChe | Zoam0.22

Composition # Mal
[] ce1am1935100185 1

Sncciext HYDROLASE 19-MAY-07  14KI 1,079 CA13N193510)  mtomlnos
1079-1-2-0 Leng=21.757 Ang=635.1 Dihed=" Lper="* 0

ct e g L —

Atom

&M1 EF PRECISE GNI

Bond
Add Hydrogens
Delete Hydrogens

HYDROLASE

Partially Edit
Set
Build Ring Fg

Al Mone It

Update List

Group

Exchange Indices Ctrl+E
Reorder Indices

Orientation

Z-Matrix

Clean Ctrl+G
Mirror Image

Duplicate Enantiomer

1079 O 2635413 |137.2044 12264 101 (100 |99
[snz 1 vl vl W

Select Molecules

Sort By Molecule Species
Create/Edit Cell

Pack into PBC Cell
Change Density
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Undo Text
Edit direct

Atom

Bond

Add Hydrogens
Delete Hydrogens

Partially Edit

Set

Build Ring
Group

Exchange Indices
Reorder Indices

Orientation

Z-Matrix
Clean

Mirrer Image

Duplicate Enantiomer

nnnnnnnnnnnnnnnnn
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|. Build a simulation cell

1. After ensuring that oxygen atoms have been selected in the crystallization
water, click Edit | Partial Edit | Partial Delete.

2. Click Delete on Selection to delete crystallization waters.

Edit | View Semi-Empirical QM MD Solid Tools Tutorial Help

iz || £
G [ Renl (B 1 v [ Che
000 Z=0.0000
»
»
>
> Partially Rotate
¥ Change Angle
F9 Partially Move

Partially Rotate (Free) (¥)
Partially Clean (G)

Curl+E Partial Center of Mass
Partially Orientate
»
5 Partially Cut(X)
Partially Copy
Ctrl+G

Partially Paste{V)
Partially Replicate
Partially Delete (X)

@

Selection

Delete or Leave?

Leave

Cirl+R
Ctrl+A
Ctrl+M
Ctrl+F
Ctrl+L

Cirl+X
Cirl+C
Cirl+V

Ctrl+D

Cancel

HYDROLASE 19-MAY-97  1AKI 1,001 C613M19351C
1-2-0-0 Leng=1.4812 Ang=" Dihed=* Lper="* N
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|. Build a simulation cell

1. Click Edit | Add hydrogens | Using pdb2gmx.

2. In the Protonate with pdb2gmx window, click Execute. This will add
hydrogen atoms to the protein. This process is sometimes required even
when the pdb file has hydrogens data.

Edit View Semi-Empirical QM MD Selid Tools Tutorial Help TOROLASE 1,960 CH13M193HIZE5100185 Mas55=14,313.21 ¥=35.35
L-2-0-0 Leng=0.9986 Ang=" Dihed=* Lper=* M
Undo Ctrl+Z | ﬁ-
Redo Cerl+Y ~ Fenl H 1w | Che
Undo Text 000 Z=0.0000
Edit direct
Atom ¥
Bond ¥
Add Hydrogens > Adjust Coords. Ctrl+J
Delete Hydrogens All Atoms (Auto) Ctrl+H
Partially Edit 5 Selected Atom (Auto)
Set 5 Selected Atom [H1)
Build Ring Fo Selected Atom (H2)
Selected Atom (H3)
Group i Using pdb2gmex
&4 Protonate with pdb2gmx  — =y X |

Commands For Cyawin;

bcho "1 | gmex pdbZamz £ SOUTPUTMAME % tmp.pdb -0 %0UTPUTHAME %

£ >

Execute Cancel
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|. Build a simulation cell

1. Click MD | Solvate/Build Cell
2. Click Add Water, then set Enter # of molecules to 3000, click OK.

& Solvate/Build MD Cell - O
M D Sﬂ'l | d TDD' g Tl.ltl::'ri Hl H E'l P [«]Fut the moleculs on main window as soluke!
. . Marmne # Mal Position mialfL W | Composition
Remote Job Submission
| [SOLUTE] 1 Fixed 0.042 CELI3N193H9. ..

Solvate/Build Cell

A

Add Water < d .molz File Delete

Sirmulation Cell | option

Insert Molecules

(®) Set Density [gfom~3] 0.6
(") 5et Distance From Soluke [nm] — -0.8006
Add wat
() Set Box Size [nm] 3.4089 3.4089 34059 Imnpatt
Enter # of molecules 3000 oo - -
QK EBox Type cubic v

Total Mumber of Atoms: 1960

Reset Build Cancel

2017/8/8
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. Build a simulation cell

Set Set Density to 0.9, click Build to build the simulation cell with water
molecules.

T . o » main.gro 10,980 C513M193H595951003185 MASS=68,359.05 X=43.8t
& Solvate/Build MD Cell L] 3995-1-2-0 Leng=35,9617 Ang=150.7 Dihed=* Lper=* 0

JolE1g P4 RET=0 2 %o T° 9 Iy 3
Put the molecule on main window as soluke

Mame # Mol Position molfL % | Composition
| [SOLUTE] 1 Fixed 0.013 CE13M193H9, .,
WATER 3000 Randarm 39.496 HzO
| Add Waker add .molZ File Delete ol

Simulation Cell | option

(®) Set Density [g/om™3] 0.

() Set Distance from Soluke [nm] 00025

() 5et Bow Size [nm] 5015 5.015 5.015 Irnpark
o0.0 o0.0 0.0
Box Type cubic W

Takal Number of Atoms: 10960 i

Reset Build ‘ i $= £°

2017/8/8
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. Build a simulation cell

1. Click MD | Generate lons.

2. On Generate lons window, click Execute. lons will be arranged and the
system will neutralize.

MD | Solid Tools Tutorial Help generated 10,900 NallCA13M193HEE9951003155C119 MASS=68,745.C
. 8995-1-2-0 Leng=10.6997 &ng=105.6 Dihed="* Lper=* O
Remote Job Submission \Yol=126,128. 3784 Rho=0.9051

Solvate/Build Cell
Insert Molecules

Generate lons

N

&2 Generate Ions = B

Commands For Cygwin:

echo "SOL" | gmex genion -5 SOUTPUTMAME .. tmp.tpr -0 %% OUTPUTMAME .

<

Hide Detail
Tkem Yalue
Meutral True
Concentration [molfL] 0.15
Cations E
Murnber of Cations a
Anions L
Number of Anians i}

2017/8/8
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W N e

&

[]Extending Simulation
Preset Minimize {Fask)

Basic | advance | Output | Inker

Run Control

0,002
nsteps 5000
Total time: /A
integrator steep
Yelocity Generation

YES
| Fizx random seed

12545

Explicithy set gen-temp [K] 300,

| 114 | Cancel

2017/8/8

Il. Execute simulations
1. Equilibration (Energy minimization with restraint)

Gromacs Setup

# of Threads

[C1MPI (Far Remote Job)

Temperature Coupling

Pressure Coupling

Load

2

1

n | Other | Automatic | Options | Force Field

berendsen
System
300.0

1.0

no
isotropic
1.0

1.0
4.5e-5

no

Save

Reset

Click MD | Gromacs | Keywords Setup.
Set Preset to Minimize (fast), # of Threads to a parallel number.
On Advance tab, check -DPOSRES, then click QK.

Basic | Adwvance

Boundary Condition
pbc %Yz
Energy Minimization
ermtal [KJimalfnm] 100.0
emstep [nm] 0.01
Run Control

Linear

=]
Temperature,/Pressure Coupling

10

-1

-1

n | Other | Automatic | Options | Force Field

Constraints
w | rconstrainks hbonds v
constraint-algarithm LINCS W
cantinuatian no W
lincs-order 4
lincs-iker 1
le-4
Misc.
print-nose-hoover-chain-variables | ves v
define []-DFLEXIELE
[w]:
Load Save Reset



1.
2.

MD

SO Execute simulations
1. Equilibration (Energy minimization with restraint)

Click MD | Gromacs | Start Gromacs.

Save coordination file as “1AKIl.gro”, topology file as “1AKI.top”. This will
launch Winmostar JM and start calculation on Cygwin.

Solid  Tools  Tutorial Help B Winmostar/JM 20170105_110901 C:¥winmas7009tes... - = IEMN

Remote Job Submission

Solhvate/Build Cell
Insert Melecules

Generate lons

Assign Charges »

Gromacs H Keywords Setup
LAMMPS H Start GROMACS
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Execute simulations
1. Equilibration (NVT with restraint)

After the calculation, click MD | Gromacs | Keywords Setup.
Set Preset to NVT (fast), check Extending Simulation.

On Advance tab, check -DPOSRES, then click OK.

Click MD | Gromacs | Start Gromacs.

e (Gromacs
[W]Extending Simulation;
Preset MMT (Fask) < v [
niskcamm S0 Misc.
Temperature,/Pressure Coupling print-nose-hoover-chain-vatiables | ves W
nh-chain-length 1n define [ ]-DFLEXIBLE
nsttcauple 1 VIEDPOSRES:
-1
oK Load Save Reset
: —

N
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Execute simulations
1. Equilibration (NPT with restraint)

After the calculation, click MD | Gromacs | Keywords Setup.
Set Preset to NPT (fast).
On Basic tab, set nsteps to 15000.
. On Advance tab, check -DPOSRES, then click OK.
. Click MD | Gromacs | Start Gromacs.
i Cromac Basic | Advance | Output | Interaction | Other | 4
Run Control
[«| Extending Simulation | | i — <1
Preset  WPT (fast) 4 steps 15000
. N— {
— e sisc.
Temperature,Pressure Coupling orint nose-hoavr chain-varisbes [yss v

nh-chain-length 10 define []-DFLEXIBLE
nsttcouple -1 [¥]:DPOSRES:
-1
0K Load Save Reset
:  —

N
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Execute simulations
1. Equilibration (NVT)

. After the calculation, click MD | Gromacs | Keywords Setup.
Set Preset to NVT (fast), then click OK.

Click MD | Gromacs | Start Gromacs. Calculation will start without any
restraints.

& Gromacs Setup = (=

Extending Simulation

r Remaote Job) 1

Basic | Advance Oukput | Inkeraction Automatic | Options | Force Field

Boundary Condition Constraints

phe HYE L] caonskrainks hbonds W

Energy Minimization constraint-algorithm LINCS W
100.0 continuation w
0.1 [ el 4

Run Control lines-iter 1

mm-mod Linear v 1e-4

nskcomm 50 Mi

Temperature,/Pressure Coupling print-nose-hoover-chain-variables | yes W

nh-chain-length 10 define [ ]-GFLEXIELE

nsttcouple -1 [ ]-oRosRES
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1. Equilibration (RMSD)

We've executed the calculation without restraints to the protein. So let us check the
time changes of RMSD. This process should be carried out as necessary.

1. After the calculation, click MD | Gromacs | RMSD.

2. Open the default files. Repeat three times.

3. Set Target Group to Backbone, then click Draw to get the time changes of RMSD.
The radius of gyration can be obtained in the same way.

MD | Solid Tools Tutorial Help

. @ - o
Remote Job Submission [~) Root Mean Square Deviation
Solvate/Build Cell Target Group |4 : Backbane S RMSD
Backbone after Isq fit to Backbone
Insert Molecules Create Group T T " T T
GE‘n erate |DI‘|5 First Frame [ps] 1.0 B f/l
, 0.065 / \ =
Assign Charges » L ~ 1A
0.06- A oY 73
Gromacs » Keywords Setup ’g ) JARN { \
i A Vo
LAMMPS > Start GROMACS A 0.055- ;’f - / |
@ / N/
Amber > Impert .gro File = r / \f‘ X
= 005t Y, R
MODYLAS » Impert Trajectory e AN /f-\// V
L [\
= ) = ’\}' ¥
Polymer 5 Edit .out File sl / .
. . ~f
DPD 5 Edit mdrun .log File 4 | | . | . | | .
: y Pt 0 2 4 6 8 10
Interface Builder Energy Plot = Time (ps)
Bond/Angle Calculator Radial Distribution Functicn

Mean Square Displacement

Root Mean Square Deviation Redraw Excel
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Lablity 1 Execute simulations

1. Equilibration (NPT)

. After the calculation, click MD | Gromacs | Keywords Setup.
. Set Preset to NPT (fast), then click OK.
. Click MD | Gromacs | Start Gromacs.

&2 Gromacs Setup = [=

Extending Simulation # of Threads 2

Preset  MPTifasty . € PIL{For Remote Job) 1

Basic | Advance | output | Interack Cther | Aukomatic | Options | Force Field

Boundary Condition Constraints

phe xyz v | constrainks hbonds v

Energy Minimization constraint-algorithm LIMNCS W
100.0 conkinuation W
0,01 lincs-or der 4

Run Control lincs-iker 1

mm-mod Linear v le-4

nstcamm S0 Mi

Temperature,/Pressure Coupling print-nose-hoover-chain-vatisbles | ves Y]

nh-chain-length 10 define []-DFLEXIBLE

nsttcouple -1 [[]-DPOSRES

nstpcouple -1

Cancel Load Save Reset



Lablity 1 Execute simulations
1. Product run

1. After the calculation, click MD | Gromacs | Start Gromacs.
(The same condition as the last calculation for equilibration.)

MD  Solid Tools Tutoral Help

Remote Job Submission

Solvate/Build Cell
Insert Molecules

Generate lons

Assign Charges »

Gromacs H Keywords Setup
LAMMPS » Start GROMACS (¢

2017/8/8
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I1l. Animation

1. After the calculation, click MD | Gromacs | Start Gromacs.
(The same condition as the last calculation for equilibration.)

2. After the product run, click MD | Gromacs | Import Trajectory.
Open the default files.

3. On Animation window, click 3D. £ Animation - 0
C¥ainmos700Hest¥samples¥ laki_gmx_tmp¥emx_tmp_mdrun trr Gromacs
Reload  Rewind
all A
f rame 1 time = 10.1393338
MD Solid Tools Tutorial Help frame A o
o f rame 4 time = 10.8000002
Remote Job Submission frame 5 tLine = 11.0000000
f rame B time = 11.1393338
f rame 7 time = 11.3999996
f f rame 8 time = 11.6000004
Solvate/Build Cell f reme 9 time - 11.8000002 v
f rame 1 time = 12.0000000
Insert Molecules f rame 1 tine = 12.1999398 Last
f rame 12 time = 12.3593936
(enerate lons f rame 13 time = 12.6000004 Slow  Fast
f rame 14 t!me = 12.8000002 temp
Assign Charges > fram 1o Ulme: 131949908 3D animation
f rame 17 time = 13.399333986 i E
f reme 18 tine - 12.6000004 g‘p:f g
Gromacs ¥ Keywords Setup f rame 13 tine : 128000002 autor
f rame 20 time = 140000000 3D
LAMMPS ¥ Start GROMACS frame 21 time = 14.1399398
f rame 22 time = 14.3999998 Excel
- f rame 28 time = 146000004
Amber hd Import .gro File frane 54 time = 14.8000002 ¥ | P

Quit b

MODYLAS Import Trajectory
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I1l. Animation

1. On Winmostar 3D, click View | Preferences.
2. Check Mol. Weight to change the view preferences to each atom.
3. Click |> (play button) in the upper-left box to start the animation.

; Preferences Il

Rotation
®) Free X y Z

: o Boundary Condition
‘I>0n:e |<. r:‘r' e () None ) Atom @) Mol
["] Rainbow [ Gold

[ ]Jpee [Jeif Close

File | View | Help ; é - 5 1
............ u Li v | Magen
s Model ’ ol i
i 1 .5.{'?:-.....\'....'.".
Background 4 BV v Yellow
( :' iy 7 E v | White
Preferences B v M Brown
I} 9 v v| Gray
| o PET’EPEEUVE‘ []Steres [ Enantiomer
D Jpl . ® Para YOSS Anag
Debug ¥

| ' | Animation [VIH [¥]Dum. []Backbone

Atom| ¢ > 100
Bond | ¢ > 100
Zelip [« > 100
MO Format Solid v
color(+) v:-) v
Trans| ¢ > 000
[IX le > |1
Iy le > |1
[Jz Te > |1
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