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EE v FLZ - @ @
& OneDrive tooEE ExaE
Documents 3htb_protonate_tmp 20; /21 18:43 -
e 3htb_protonate_tmp1 /21 1843 Winmostar x
EFA-LOEH & jzapdy /211843 kB
i p— 20 /21 18: KB _
 ec &l jupas T T o Warning: No cel!lfound. .
B DATIIE You must select "Drop water and solvate” for both In-aqua and
-} Fy0-K In-protein in configuration window,
W 72T or create a cell by [Edit]-[Create/Edit Cell] menu.
EREEEVIS
= 7 Ok |
B 71 3
b sa-myp
i Windows (C)

& 7ob0-7 v ﬁ
I74 (N |14 jza.pdb v| PDB(".pdb,".ent,".p2n) v
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5. KEFTMORIZFHRBRIFHRAREL-1=6 . FEAUHKHMOLE
LTHEARAENFET,
HMYDISLD T, [Name]&[Residue)F £ (ZIZAIZEBELET,

Solution :

C:¥winmos M¥llserData¥td_jz4.pdb
Core :
Set Core
Initial Ligand:
124 JZ24
Final Ligand List :

Mame Residue HH2

[3244 124 ' <

Configure Check Setup Clase
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6. KEAEZEMELLTHRELFT

REFEKRREFEII)VILTHER
THLY, [Set Core]#=42")yoLET,

ETHE

m * - Fragment ER
File MD Analysis Tools

JZ4

Select fragment atoms and press "Set Core".

Solution:
C:¥winmos 10%¥UserData¥t4_jz4.pdb

Core:
\ | SetC
Initial Ligand:
[124 124 |
Final Ligand List:
Name Residue -CH3
Add
Delet
[pz4 | 124
Configure Check Setup Clos:

‘.ﬁ?
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IKEEE LIS DER S
ESNFET,

AEZEL T

D * - Fragment ER
File | MD Analysis Tools

JZ4_Core

Solution:
C:¥winmos 10¥UserData¥t4_jz4.pdb

Core:

[ 324 core cor | Set Core
Initial Ligand:

[24 24 |

Final Ligand List:

Name Residue H3
Add
Delet:
174_Core | |COR
Configure Check Setup Close
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ATHEERTE (4)

7. FILWVEBHE I Z-NH2EZ B ELET,
VRV A TNH2EZIRL T, [ADd|E 21y LET,

Solution :

C:¥winmos T¥UserData¥t4_jz4.pdb

Core :

324 Core COR |
Initial Ligand:

| 124 1z4 |

Final Ligand List :

Name Residue
174 _Core | |COR |
Configure Check Setup

Set Core

5

Close

LB LF-WVE R EIX A TEMTAIENTEET , (CTIEINH2OHAIZLETD)

FOTEEICRTREINDDFEUYBEZDIENTSET,

@ * - Fragment ER O
Eile MD  Analysis Tools
JZ4_Core- WH2 .
Solution:
Ci¥winmos 10¥UserData¥t4_jz4.pdb
Core:
| 324 core CoR Set Core
Initial Ligand:
[ 24 174
Final Ligand List:
Name Residue HH2
JZ4_Core-NH2 LG1
Delete
174_Core-NH2 | |LG1
Configure Check Setup Close
— . . . . — N > - — —
F7=. Core. Initial Lingad. Final Ligand LiStQ TF vk Ry IR GEERIRTHI &I
24
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8. [Configure]l=2JvILEY,

Solution :

C:¥winmos 7¥UserData¥t4_jz4.pdb

[OK]& 2y ILET,

9. [Drop water and solvate for In-protein]z&EiRLET,

@ Fragment ER Configuration

Core :
Cat Cor
| 124_Core COR | Set Core Solvation ERmod
Initial Ligand: ) ) .
Drop water and solvate for In-protein # of bins for binding eneray
| 124 174 |
Drop water and solvate for In-aqua # of insertions for solute (maxins)

Final Ligand List :

MName

# of OpenMP threads (for local run)

i 174 Core-NH2

LG1

P Distance from solute to cell boundaries [&] # of divisions of the simulation (engdiv)
Residue bl
Add ‘

Forcefield for Ligands : top_all36_cgenff_new # of MPI processes (for remote run)

Delete N-terminal modification Default ~

C-terminal modification Default ~
Import Trajectory Interval

a
>

|J24_CDrE-NH2 ||LG1
Check Setup Close
ﬁ [Drop water and solvate for In-protein]z:ZRL 115 & . In-proteinTIL#F=IZKZ%E
FTMLELTEARER ILZERLET,
FOKDPFZEAMLTHEIEEIEL. ENEZDFEERILHELTEFT,
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EXTE (6)

10. CCT—EBI7RY oM ERELET,
[File]-[Save Project As]*=a1—%:#iRL ELTRELFET .

F9, <|_|7

11. C:¥winmos10¥UserData¥t4l jz4.ferprj

O &sEAITREF N
— - 1 » PC » Windows(C:) » winmosio » UserData »
> File |MD  Analysis Tools B~ wLoThoy
ew Project

Documents & ET .
Eifg
EFA-NOF

Open Project

3htb_protonate_tmp

W FATT
|":E-'| FFaivh
SRl

= Nz

D s
o Windows (C)

& Rukr-7 hd

i)

3htb_protonate_tmp1 2020/05/21 18:43
Save Project e
Save Project As B =0 ATIZ7H
& Fovo-¢
Close

::mwaml: [t pa
T4 L OES(Te ER Projec

1

~ TA\S-0FET

Copyright (C) 2020 X-Ability Co., Ltd. All rights reserved.

26




X-Ability

HYORTFTEYT 4

12. [Check]=2')vIL%E T,

Solution :

C:¥winmos 7¥UserData¥tdl_jz4.pdb

Care :

| 124 _Core COR |
Initial Ligand:

| 124 174 |

Final Ligand List :

Mame Residue
174 _Core-NH2 LG1
174 Core-NH2 | |LG1

Configure ||

1. 5TEERTE (7)

FIEEA R IE, TS AvE—Sh
ErENET,
[OK[&ESwsLTHLET .

Winmostar >
Set Core Check done.
Problem not found.
<:
2 v Fragment ERTIXE£ T AU D HEE 7 (B#ER
add DDEFIATH—BLTWILELNHYETH.
- MENBEREICESTED I AN BYET
= [Check]Tl&, &UAVEDHIGIT7AILN

3htb_jz4 fer¥CHECK A LA IZEKENET,
ERLIE-NEI7MIILDBRFIATDEEHEFIY
ILFET,

Close
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13. [Setup)&=2JvILET,

Solution :

Ci¥winmosT¥UserData¥t4_jz4. pdb

Core :
| 124_Core COR |
Initial Ligand:
| 124 174 |
Final Ligand List :

Mame Residue

124 Core-hH2 LG1

JZ4 Core-NH2 | |LG1 |

Configure

Chedk

i)

. 5THELTE (8)

BB NE, TOLIGEAVE—DN
RKIRSNFET,
[OK]Z&2)y L TRHILET

P Winmostar e
Input files for NAMD generated successfully
TH2 v :

Add

Delete
[Setup] TlX. HEFRDNAMDAED A HT7AIL
(PDB,PSFI7AIL)MNERSNFET,

Close
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1. MDEHE (1)

1. NAMDIZ&KAMDEHEDHREELET .
[MD]-[NAMD Keywords Setup]Z:&iRLZE
EP

2. [Number of Threads]ZCPUa7#IZiE
CTEELEFY,

3. [ConflRa> %)y T HE. HEMDETE
DEBEEETLHENTEET,

File | MD | Analysis Tools

|NAMD Keywords Setup
Run MANML

irs |

-

Run NAMD On Remote Server

&2 Run NAMD for Fragment ER - O
In-protein  In-agua In-vacuo
[ Minimize 1 (H20 and H atmos) Conf
[ Minimize 2 {H20, H and heavy atoms on side-chain) Conf
[ Minimize 3 (all atoms) Conf
[ Equilibration with step heating {NPT) Conf
Product Run (NFT) Conf
MNumber of Threads : <
Generate Conf files Run Close

Load Default | | Save Default | |Reset Default
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4. S EIE., BRIEBOOHIZ. [numstep]Z100]I

1. MDETE (2)

=1 ]

ax &

LT[OK]Z2')vILET,

BIHICETDARTDETH[Confl/RFZ (2 DLV TnumstepZ100IZLFET,

4

@ MAMD Keywords Setup

numdcd 10
numlog 10
temprature

timestep 2.0

O

numstep 1IZIIZI|

b

—1

K Cancel

structure Finputstruct.ps£
coordinates Finputstruct . pdb
# force and coordinates
paratypecharmm ves

Parameters $par_protein
parameters spar ligand

# run controls

firsttimestep a

timestep jtimestep
nonkbondedFreg 1
fullElectFreguency 2

stepspercycle 1a

# Constant Temperature Control

Cemperature

FTEmNpEerature

ERICEELIRILT—EZETEOICIE. ATYTHEKRITIZEEAS
THRERHYEITN. ZCDHEDLENRTYTHTREICHETESS
CEFERLTHL, ATYTHEEOT I EFBITITHLET,
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5. [Run]RE2>&9)vod5E MDETEMIRFEVYET,
AEICIIESINYET,
Winmostarz# & TLTCTHETEIXLEFYEE A,

E};:p] Run NAMD for Fragment ER _ O b B Winmostar/JM 20200521_185701 C:¥winmos10¥UserData¥tl_jz4 fer¥RunMD.bat — ] *
i ( [

In-protein  In-agua In-vacuo

Minimize 1 (H20 and H atmos) Conf

Minimize 2 (H20, H and heavy atoms on side-chain) Conf

[ Minimize 3 (all atoms) Conf
Equilibration with step heating (NPT) Conf
Praduct Run (NPT) Conf

Number of Threads :

Generate Conf files Run Close

Load Default = | Save Default | ResetDefault




X-Ability

JBRRFTEYT«

6. MDETEMNR TLz6. $ERDHERE
TWET,
[MD]-[Edit .log File]Z:&iRLZET,

7.
C:¥winmosl10¥UserData¥t4l jz4 fer¥
RUNNAMD.logZ:ERLFET

1. MDETE (4)

MD  Rnalysis  Tools

MAMD Eeywords Setup

Run MAMD

Run NAMD COn Remojg Server
Edit .log File

Energy Plot

@ = X
T » PC » Windows (C) » winmos10 » UserData » t4l_jzd_fer » tdl_jzd_ferDiEs p
EE - L - @ @
@ OnelDrive " 2 == 42
Documents CHECK T4 A —
B In-aqua T4 TS
= LOFH In-protein F74 N FaA—-
In-vacuo F7 L TANE-
& pc 5] RunMD.log FEAR vk 2KB
B 30 ATIIIR
& Fovo-F
W 7RI T
& Ffaxvk
=| E9Fr
|~ Nars
b 2a-uwy
L Windows (C)
& Fuk v
FrA LN |RunMD.\og v| Fragment ER MD Qutput File(*.| ~
E0 Froell
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HEAEERTLTWAEE. TTA44 T TFOELSHZOT I74 LI NET,
%%@NAMD@H&'?J??/()MJ& FNFNDIAILEDTFIZHAShET,

I1l. MDEtE (5)

T4 LB
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running

RunMDilog - AT

REE FHO FIW ALTH

minimizel in Ci¥wirmos/¥UserData¥t4|_izd_fer¥ln-protein¥for_core¥ ... done
minimizel in Cr¥wirmos?¥lzerData¥td|_izd fer¥ln-protein¥for_lizl¥ ... dore
minimizel in Ci¥wirmos?¥lzerData¥td|_izd fer¥ln-protein¥for_ligl¥ ... dore
minimize2 in C:¥wirmos/¥UserData¥td| _jzd4 fer¥ln-protein¥for_core¥ ... done
minimizeZ in Cr¥wirmos?¥lzerData¥td|_izd fer¥ln-protein¥for_lizl¥ ... dore
minimizeZ in C:¥wirmos/¥UserData¥td| _iz4_fer¥ln-protein¥for_ligl¥ ... done
minimized in C:¥wirmos/¥UserData¥td] _jzd4_fer¥ln-protein¥for_core¥ ... done
minimized in Cr¥wirmos?¥lzerData¥td|_izd fer¥ln-protein¥for_lizl¥ ... dore
minimized in Ci¥wirmos/¥UserData¥td|_izd_fer¥ln-protein¥for_ligl¥ ... done
equi librat ion in C:¥wirmos/¥UserData¥td|_jzd_fer¥ln-proteinffor_ core¥ ... done
equilibration in C:¥wirmos/¥UserData¥td|_iz4 fer¥In-protein¥for_|igl¥ ... done
eaui libration in C:¥wirmos/¥UserData¥td|_iz4_fer¥ln-proteinffor_ligl¥ ... done
product _run in Cr¥wirmos/¥UserData¥td | _jzd _fer¥ln-proteinifor_core¥ ... done
product _run in Gi¥wirmos/¥UserData¥td | _jz4_fer¥In-protein¥for_ligl¥ ... done
product _run in C:¥wirmos/¥UserData¥td| jz4 | ferfln-protein¥for_ \lg]¥ done
minimize in C:¥wirmos/¥serData¥td|_jzd_fer¥In-aqua¥for_corel . ~ dore
minimize in C:¥winmos/¥UserData¥td | _izd fer¥ln-agua¥for_| ig0¥ ... dore
minimize in C:¥wirmos7¥UserData¥td|_jz4 fer¥In-agua¥for_|igl¥ ... done
equilibration in C:¥wirmes/¥serlata¥td|_jzd_fer¥In-aqua¥for_ core¥ ... done
eaui libration in C:¥wirmos/¥UserData¥td | _izd_fer¥ln-asua¥for_|ie0¥ ... done
eaui libration in Ct¥wirmos/¥UserData¥td| jz4 fer¥ln-aqua¥for ligl¥ ... dore
product _run in Ci¥wirmos/¥Userlata¥td|_jz4_fer¥ln-aqua¥for_core¥ ... done
product _run in Ci¥wirmos/¥UserData¥td | _jzd_fer¥ln-aagua¥tor_lisl¥ ... dore
product_run in C:¥wimmos7¥UserData¥td | izd_fer¥ln-aqua¥for_ligl¥ ... done
minimize in C:¥wirmos/¥UserData¥td|_jzd_fer¥In-vacuo¥for_|Te0¥ ... done
minimize in C:¥winmos/¥UserData¥td | jz4 fer¥In-vacuo¥for_|igl¥ ... done
product _run in Cr¥wirmos/¥UserData¥td | _jzd_fer¥ln-vacuo¥for_lizl¥ ... dore

product _run in Ci¥wirmos7¥UserData¥td | _jzd_fer¥ln-vacuo¥for_ligl¥ ... dore
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-g—o
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MD  Analysis Tools

MAMD Keywords Setup

Fun NAMD

Fun NAMD On Remote Server

Edit.log File

Energy Plot

Import MAMD Trajectory

A

=3

Gy

I1l. MDETE (6)

LTHEF

9. 3ET7AILEREEMNHLSD T,
C:¥winmosl10¥UserData¥t4l jz4 fer¥In-
protein¥for_lig0Mproduct_run.logZ:&IRLET

Copyright (C) 2020 X-Ability Co., Ltd. All rights reserved.

@ NAMDOOZ Tr1 LEZRLTEEL X
« v A winmos10 » UserData » t4l_jz4 fer » In-aqua » for_ligo r_ligol &5 ¥l
22 HWIAT - m @

~ g P o
@ OneDrive 2 2 12
Documents |_] equilibraticn.leg FEIF FE1AY R 57KB
Eif E minimize.log FHEAR FF1AV R 455 KB
EFI-NDE |J product_run.log TEAR FFaAY b 57T KB
=Y ity =
=] psfgen.log 2020/05/21 18:56 TEAN FFAVE 54 KB
& pC
B30 ATvII
& Fovo-f
B FATT
MY | product_run.log v| Output file(*.log) v
BHUQ) ol
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10. [TOTAL]IZFzvoZ& AN T[Draw]z

299 LET,

1. MDETE&E (7)

TOEIGTIITNRTENET,

RERMDORISFHEDT EMPCTEIRELZEE

HEETEFET,

{2 Energy Plot

MAMD Energies

-4.520

-4.540

-4,560

-4.580

-4,600

-4.620

-4.640

: A !
4660\ A/~

TOTAL

0

¥ Axis Autoscale

¥ Axis Autoscale

200 400 G600 a00 1.000
Time Steps

o 1000 [ ]Logarithm Refresh

-4570.62(0 -4503.81¢ |:| Logarithm Options... ¥

Energy Terms

] eonD

[] anGLE

[] oIHED

[] MPRp

[] ELECT

[] vow

[] sounDary

[ misc

L] TEMP
[] POTENTIAL
[] roTaLs

KIMETIC
| TOTAL

£

[ |Block Average  Size:

=<

Calc Ave

—

Copyright (C) 2020 X-Ability Co., Ltd. All rights reserved.

A

35



X-Ability

JBRRFTEYT«

—_—

I1l. MDETE (8)

7/17|‘U D ll:l:ll j]%ﬁﬁmubfj&)%ij—
[MD]-[Import NAMD Trajectory]Z&1RL

i-d—o

MD  Analysis  Tools

NAMD Keywords Setup
Run NAMD

Fun MAMD On Remote Senser

Edit .log File
Energy Plot

Import NAMD Trajectory

Clear NAMD Cutput Files

-
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9. 3ET7AILEREEMNHLSD T,
C:¥winmosl10¥UserData¥t4l jz4 fer¥In-
protein¥for_ligO@ solution.pdb,

product_run.xst, product_run.dcdZE&RLFET,

@ &K X
<« + N <« UserData » t4l_jz4 fer » In-protein » for_ligd for_ligoDi=% el
EE >  HLWALS- =~ [ @

& F9vo-F A &H " =] e F4%
_ FATNST & fix1.pdb Program Debug D... 2,059 KB
& FFaxk & fix2.pdb Pragram Debug D... 2,059 KB
= EIFv & solution.pdb 2020/05/21 18:56 Program Debug D... 2,059 KB
= Ry
D z3-uws
i Windows (C

v < >

A(N): | solution.pdb v| | pdb(".pdb) v
=) ot

> T4 &N ||::-ru:>duct_run.>¢5t v| xst({*.xst) w

H<(0) Foutll

> J74 &N ||:-ro|:|uct_run.d|:c| v‘ ded(*ded) w

N[0 Fot )l
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3“)17I~U MERARAFENFT

r¥in (]
(UF |REE BRL F=FV) =EBAMP) QM MD EBF(S) TFEAYA) Y-IUM Fa-RFMY  94VEIW)  ALT(H)
T = z@@c@gawm e i
‘ @ Animation (1 of 10 frames) — a X
>
E. & Q @ O +H % % ‘ CH3 | C2H3 | -CeHs | -CH3 File Control Tools )
|[] Winmostar N= 26,348 CB24N237H171335608148 M= 161,041.21 ...._fer¥In-protein¥for_lig0¥product_run.ded O NamD | . [f
Marked Order: 15377 - 26348 - 1 - 2636 t = 0020.00000 fs | A [ Reload L
gg Marked Atom: X- 45.6573 y=- 45 5026 Z=12.0062 :jgggggggggz
Length= 37.254 ng = 32 bS8 HDIg Rkl - > 3.0 ¢. ISR T, t = 0080.00000 fo [
3 AP \E TSR dy 3 F By : 3 t = 0100.00000 fs
~ t =0120.00000 fs 1
t =0140.00000 fs ]
t = 0160.00000 fs I:L
t = 0180.00000 fs L
a3 t = 0200.00000 fs I
R Speed :
kn.l
& [CLoop
8 [’
o ‘ | Open Viewer
O| Export... ¥
_7J_.| Result I  Close
) Plot  Column Gustom Plot
= -
@ E
o]
' +| 18%[

FSOTOMIDIL—LENZ MR, SARAACHEEICERRNAILMYET,
ZMDi5E X, [Configure]EE MD[Import Trajectory Interval]Z1&+L T, #EFRIFI<KED
[CLTLZELY,
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V. RILXF—ETE

1. [Analysis]-[Calculate Free Energy]Z&iRLET

File MD | Analysis  Tools

174 Calculate Free Energy
Edit .log File

Import Result
Clear Analysis Cutput Files

2. [Runjz2') v LZ%EY,

i HETHRLF—SHEAREYET,
[ 1n protein E-I-ﬁ[j:*’ﬂéj\f%gTbi-d—o

In agua B C¥cyguin wm¥bin¥bash. exe - o x

Summary

Run Close
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e V. $EROER(1)

1. [Analysis]-[Import Result]%
BEIRLES .

File MD | Analysis Tools

Calculate Free Energy

Edit .log File

Import Result

Clear Analysis Cutput Files

@ Free Energy Summary

- O
Summar y Energy Distribution @ Inprotein  Olnagua |24 e
|=== Summary ===
#Delta G in agua JZ4 in potein
Errar: Failed to read values from In-aqua/for_ligh/shvfe.out
0.2 . —
— Reference (fragment - water)
— Reference (fragment - proteing
— Solution (fragment - water)
+ 75¢ é n1s- — Solution (fragment - protein)
FRRNDRIFSNET . vz
L. 2DEZEIE
fzf=L. 2DOZEIEMDD A 5.0 ;
— O sls > > §
TVTHNDIETE=H. IE T
VT HNDIETE-1-0.
SFEATETLFEEA ]
L/( E‘I’ﬁ 75\ y LWEE o i ]
[ 1 Ay ]
0 -5 0 5 10
E [kcal/mol]
log Excel

Close
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X Abil VHERDERR(2)

TRIFTREDEHTIToEEEDHERTY,

-In-protein,In-aqua® EE{LFHTEEF 105 R TV
-In-protein,In-aquad A it EF 1005 R TV 7
‘In-vacuoD A&+ HZE1000H5 R Tv 7

- Configurationi&[ [ T[# of insertions for solute (maxins)]Z10

HETAIRILTF—0mERETIY
BE2FET,

AG, AANGEDENRTEINET,

O 74 IV EIT43THEEY,

RRSNTWNBTZ7DCSVI7A
IWEFRHEEY,

Copyright (C) 2020 X-Ability Co., Ltd. All rights reserved. 41



X-Ability

HYORTFTEYT 4

https://www.facebook.com/X-Ability-CoLitd-168949106498088/

AT RLAFEREES J(2AO—F

facebook Fssisa

X-Ability Co.,Ltd.
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SEESENEUOEAREDFT (D051 7A-ESILUCL3HFE
BEFHEE) OEICI3EEMEOWnmostar ' ENNTLEFT .
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