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About This Manual

« This manual is a tutorial demonstrating use cases for Winmostar V11.
« For those using Winmostar V11 for the first time, please consult Beginner's Guide.
« For those who wish to explore the details of each feature, please refer to Winmostar User Manual.

« Those who wish to practice the contents of this manual are encouraged to attend a training
session.

— Winmostar Introductory Training Session:This guide only introduces the operation methods of
the Basic Tutorial.

— Winmostar Basic Training Session:We will cover the theoretical background, explanations on
interpreting results, operational methods of the Basic Tutorial, and procedures for some
tutorials beyond the basic level.

— Individual Training Session:You can freely customize the training content according to your
preferences.

« If you are unable to proceed with the operations as outlined in this manual, please first
consult _Frequently asked questions.

« If your issue is not resolved through the Frequently Asked Questions, for the purpose of
information accumulation and management, please contact us using Contact page. Attach files
generated at the time of the issue and provide steps to reproduce the problem.

« The copyright for this document is held by X-Ability Co., Ltd. Any copying or duplication of the
content in any form without the express permission of X-Ability Co., Ltd. is strictly prohibited.
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Operating Environment Settings

« To use this feature, it is necessary to set up Cygwin.

« https://winmostar.com/en/installation/ Set up Cygwin by following the configuration
steps outlined in the installation instructions.

(7) InstaILCygwin environment for Winmostar. I < here

« By default, it is installed directly under C:, but you can install it in a location of your
choice by changing the 'Program Path' > 'Cygwin' in Winmostar Preference.

- O X
{ Program Path |
Help GAMESS(1): C:¥Users!qJLbic¥gamess~64¥games|
i 4 @1 solver Quantum ESPRESSO ~ [V 0 H Lbat H"""—‘ C:¥ff820_windows¥Frefly2.exe | ...
r
I— -y FCCDC¥Mercury 1.| | ... e e C:¥G16W¥g16.exe |
-CH3 +  Replace o) 5
£ A @ /éVL# _!ﬁ" FPOV-Ray¥v3. 7%bi| | ., NWChem: %J:YGWINDIR%¥opt_wm¥Nw<:hen|
topenscaD¥openy] | ... | lcygwin: C:¥cygwin_wm . |
-— .- ]
(AR Iniversitv ¢ | ARRADE BLAVETRINTD BLMAnt waimidl AMMDE |
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Overview

« The solvation free energy of ethanol in water is calculated using the Bennett
Acceptance Ratio (BAR) method. Initially, a calculation of the actual solution state is
performed, followed by calculations where the solute-solvent interactions are
gradually diminished. The reaction coordinate is denoted as A, with the initial solution
calculation at A=1, and the state with no solute-solvent interaction at )\—O

A=1 A=0.9....
Note : Calculation of Solution Calculation with Gradually Reduced Interactions

« The number of steps required for equilibration may vary depending on the type of
molecules and initial density.

« Larger step numbers for the "main calculation” lead to better reproducibility and more
reliable results.

« The type of force field, calculation conditions for interactions, and choices of A can
influence the calculation results.

« For full-scale operations, the use of remote job submission features is recommended.
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A. MD Calculation for Solution (A=0)

A. Click File | New File. Click -CH3, then click Replace twice.

‘ Fragment |-CH3 <:| | Replace

@

‘ Fragment |-CH3 v Rq:ﬂa:::<:|
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A. MD Calculation for Solution (A=0)

A. Select -OH from Fragment and click Replace once. This completes the ethanol
molecule.

Fragment |-0H v | Replace ‘
-CHz2 A
-CH3

-C2H3

i

-CBH

ir= 0.99664-cCH

=CHO

=CO0H

-CN

-CNX

-CONH2

~NH? ‘ Fra;m:nt 'UH b
-NOZ2

-NHCHO

-CYCLOPROPYL

-CYCLOBUTYL

-CYCLOPENTYL

-CYCLOHEXYL (&%)

-CYCLOHEXYLCER)

-1-NAPHTHYL

-2-NAPHTHYL

- 1-ADAMANTYL

-2 - ADAMANTYL

-D-GLUCO(AR) d
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A. MD Calculation for Solution (A=0)

A. Click MD | Assign Charges Manually | AM1-BCC Charge (acpype).
B. In Assign charges by acpype window, press Execute.
C. When the information dialog appears twice, click OK and Yes.

| MD  Solid Add-On Tools

Window Help

: @ Solvate/Build Cell...
| Insert Molecules...
@ f Assign Charges Automatically...
;7 Assign Charges Manually
E Polymer
|0L Interface Builder...
1 Replace Molecules...
Generate lons...

Register Linking Atoms

L

E’] @1 Solver Gromacs

==l

AM1-BCC Charge (acpype)...
Gasteiger Charge (acpype)...

RESP Charge (GAMESS)...
OPLS-AA Charge (mktop)...

@ Assign charges by acpype — ] X

Commands for Cygwin:

acpype.py 4 %INPUTNAME%: - bce -n 0 % "gm_theory="AM1", grms_tol=0.C

< A >
| }
Hide Detail | Execute < I
Item Value N
Total charge [g] o
Method AM1-BCC

rWinmos‘car

NOTE: Charge of atom 1 has been changed to adjust total
charge

Amount of change: 0.00000100

Adjusted total charge: 0.00000000

Information

o Do you want o display charges?
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A. MD Calculation for Solution (A=0)

A. Verify that Charges Avail: User is displayed below Viewport, indicating that charges
have been assigned.

B. From Labels/Charge dropdown menu, select (Hide Label/Charge) to hide the
charges.

Label/Charge | User Charge
(Hide Label/Charee)
MNumber&Element
MNumber&Name
[ félumher I
imation lement
MName |:

—Mulliken Charee

de ESP Charee
D"MJT— Lawdin Charge |:
——————————————{NB0O Charge
ordinates IJzer Charge
Spin Density
(@)xyz |Ditference Density

Charges Available: User (Qtot=0.00,Grms= 0.248)
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A. MD Calculation for Solution (A=0)

A. Click @ Solvate/Build Cell.

o

@ solvate/Build Cell — O X
Name #Mol  Position moll | Composition
Add Displayed Molecule... Add File... (mol2,wmm,etc.)
Add SMILES... Add Water... Add water

Simulation Cell - Option

Enter # of molecules

(@) Set Density |n.6 gfam~3 v

Set Margin from Solute [nm)

(O Set Lattice Constants [nm] 0

Same as main window
Change only one direction...
Box Type cubic ~

Total Number of Atoms:

Reset... Buid (Mult) Build
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500

Click Add Displayed Molecule, enter 1 in Enter # of molecules, and click OK.
C. Click Add Water, enter 500 in Enter # of molecules, and click OK.

Cancel




A. MD Calculation for Solution (A=0)

A. Enter 0.9 in Set Density.
B. Clicking Build will create a system as shown in the right figure.

@ solvate/Build Cell — m| X
Name #Mol  Position moll | Composition
[DISPLAYED] 1 Fixed 0.099  C2H6O
WATER 500 Random 9,703 H20
Add Displayed Molecule... | | AddFie... (mol2wmm,etc.) | Delete

Add SMILES... || Add Water... |

Simulation Cell - Option

@ Set Density s & [ |/alem~3 ~

(O set Margin from Solute [hm]  1.082239

OS:t Lattice Constants [nm] 2.55629%| | 2.55629¢%| | 2.55629¢
Angles [deg] 90.0 90.0 90.0
Same as main window
Change only one direction...
Box Type cubic v

Total Number of Atoms: 1509

N
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A. MD Calculation for Solution (A=0)

A. Click MD | Gromacs | Assign Force Fieldz2o w209 3,
B. Clicking OK in Assign force field parameters will assign the configured force field.

@ Assign force field parameters = [m] X

Choose how to set force field parameters

|
MD Solid Add-On Tools Window Help S Al Sepoe
5 ) m; Composition #molecules  Type
@ Solvate/Build Cell... [ @] sover Gromscs % iy ; el
H20 500 Water
— Insert Molecules...
P Assign Charges Automatically... 1“ v | Replace ‘ L £ 0 (General) [GaFF v || Exception...
0 Assign Charges Manually 4 =)
B Polymer » (Water) |sPCfE v
E ) Add [position_restraints] for protein
0 Interface Builder... [JAdd [position_restraints] for selected atoms Edt...
Replace Molecules... : ] Add [distance/angle/dihedral_restraints] for selected atoms | £dit. ..
Generate lons... ' [JOpen editor after assignment Dump Now...

Register Linking Atoms

LAMMPS < (O Use parameters written in topology file
Gromacs (O skip parameter assignment
MODYLAS [¥M Workflow Setup...
S [¥ Keyword Setup... oy
Winmostar e

Assigned force field parameters |
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A. MD Calculation for Solution (A=0)

Click MD | Gromacs | Configure Sequential Job.

Specify the number of threads in # of Threads.

Select Minimize (fast) in Use preset and click >>> Add >>> once.
Select NVT (fast) in Use preset and click >>> Add >>> once.
Select NPT (fast) in Use preset and click >>> Add >>> twice.
Click OK.

Click MD | Gromacs | Run Sequential Job.

Save the file names as etohaq.gro, etohaq.top.

ToOmMmoOmP

®L * 1 4 B TSI NN
LAMMPS » M e
Gromacs | Assign Force Field...
MODYLAS » (4 Workflow Setup... # of Threads:

Ruie. Job Setting
| w8 Open Log File (log)... (®) Use preset | >> Add >> |
Open Stdout File...

Show Extracted Log... NVE (fast) 7

@ Sequential Job —

Setting

Preset: Minimize (fast)
Preset: NVT (fast)
Preset: NVE (fast)
Preset: NVE (fast)

[ S = R

Animation... (O Use setting file << Delete <<

Import Last Coordinate (gro)... 4_ |
Configure Sequential Job...
Run Sequential Job... Reset... oK
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B. MD Calculation with Varying A

A. After the calculation is completed, click MD | Gromacs | Start BAR.

B. In Integration Path tab of the displayed window, specify how to change A.

(For this tutorial, leave it as the default.)

A MD Solid Add-On Tools Window Help
/ @ Solvate/Build Cell... 4 € sover Gromacs G
— Insert Molecules...
J f Assign Charges Automatically... 'TH v | |Replace ‘ ‘ ﬁ @ |
50 Assign Charges Manually
1 Polymer
129 Interface Builder... 1507
Replace Molecules...
Generate lons...
Register Linking Atoms
LAMMPS 3
Gromacs [ Assign Force Field...
MODYLAS ¢ ‘ [¥ Workflow Setup...
Keyword Setup...
Run...
| Open LogFile (log)...
Open Stdout File...
Show Extracted Log...
Animation...
Energy Plot...
Import Last Coordinate (gro)...
Configure Sequential Job...
Run Sequential Job...
Analyses 4
Modify Trajectory File...
orce Field: Avafidhle ! Start ER...
harges Available: User (Qtot=0.00,Qrms= 0.53¢ Import ER...
10= 0.899981 g/cm™3 ‘
= 25.563000 b= 25.563000 c= 25.563000 Start BAR...
pha= 30.00000 beta= 90.00000 gamma= SU.OEI] Import BAR...

—
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@ Setup Bennett Accepfance Ratio

wvdW

0.05

L= - I I - LI B PR T —
(=]
w

-
=
o
w

Coulomb

000000000000

> o
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un

]

[=]

Delete

Insert

1.0
0.2
0.8
0.7
06
0.5
04
0.3
0.2
0.1

Show Setting

0.0k
00 20 40 60 80 100 120 140 160

— | x
Reset...
vdW
Coulomb
Refresh Options...
Start Close
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B. MD Calculation with Varying A

A. In Procedure tab, specify the procedure for calculations at each A.
By default, the procedure from the previous calculation is loaded.
This tutorial will use it as is.

B. Click Start and specify the folder for running calculations at each A to start the
calculation.

C. Create a new folder named etohaq_bar and specify it.

@ Setup Bennett Acceptance Raty — O x ———
Browse For Folder X
Integration Path Procedure
Reference Runs for lambda=1 Fnet Select folder for input files of BAR.
Directory Run As Temp [K] Press [bar]  Time [ps] #Species
etohaq_gmx_tmp1 [Equilibration]  unfixed unfixed (MM) o check_solver A
etohag_gmx_tmp2 [Equilibration] 300.0K unfixed 10 ps 2
etohag_gmx_tmp Productrn]  300.0K  10bar  10ps 2 etohaq_gmx_tmp
etohaq_gmx_tmp1
etohaq_gmx_tmp2
smiles_tmp
v top_tmp A
Add Clear |etohaq_bar (\' |
TargetMolecle  [MOLO1 v| 5 temp_dumptop'tmp
# of Threads MOLO1.acpype v

MakeNewFolder<__|0K < kel
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C. Displaying Results

A. After the calculations for all A values have finished, click MD | Gromacs | Import
BAR.

B. When asked for the location of the calculations, select the folder specified for
running Start BAR (here, etohaq_bar).The solvation free energy will be displayed.

Mp Solid Add-On Tools Window Help

@ Sohate/Build Cell.. G o — ] @ solvation Free Energy (BAR) — O *
Insert Molecules... .
|
P Assign Charges Automatically... H v | Replace | L 4 O — - — Path ::¥'-\.Iinmc-s 10¥UIserData¥etohag b
Assign Charges Manually » Browse for Folder X
Polymer » Solvation Free Energy Unit
Interface Builder.. 1507 Select working folder for ERmod I |_2. 22 | = |0.44
Replace Molecules... X (®) kealfmol
Generate lons...
) acpype_tmp A (O k3jmal
Register Linking Atoms
acpype_tmp1
LAMMPS buid
uilder_tmp
MODYLAS check_solver
etohaq_gmx_tmp [ T T T T T ]
etohag_gmx_tmp1
d @ Open Log File (log)... etohaq_gmx_tmp2
Open Stdout File... ; -
> smiles_tmp

A G/ klmol

Configure Sequential Job...

Run Sequential Job... [ o <A ke'

-1
if [€ Analyses » \ | | |
{ Modify Trajectory File...
-e Field: e ﬁa | Start ER...
rges Available: User (Qtot=0.00,Qrms= 0.591 Import ER...
= 0.899981 g/cm™3 ’

25.563000 b= 25.563000 c= 25.563000
1a= 90.00000 beta= 90.00000 gamma= 90.00

Start BAR... Log Close
"~ ImportBAR.. (a:_‘j
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Show Extracted Log...
> -y | n = v top_tmp
nimation...
. \ g4 Energy Plot... s em—b’
Import Last Coordinate (gro)... etohag_gmxXNtmp1 0
i




Finally

« For detailed information on each feature, please refer to Winmostar User Manual.

Indicates a character st

Winmostar User Manual Scenes from Winmostar Training Session

« If you wish to practice the contents of this guide, please consider
attending Winmostar Introductory Training Session, Winmostar Basic Training Session,
or Individual Training Session. (See page 2 for details.)

« If you are unable to proceed as instructed in this guide, please first
consult Frequently asked questions.

« If FAQs do not resolve your issue, for the purposes of information accumulation and
management, please contact us through Contact page, detailing the steps to
reproduce the issue and attaching any generated files at that time.
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