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=12 5% E (small system, FX10 )

Ubiquitin (76 residues, 1231 atoms) in explicit water (7713 water molecules)
Total Number of Atoms: 24370

Periodic Boundary Condition: 62.17 [A] x 62.17 [A] x 62.17 [A]

PT Control: NVE ensemble
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sTEEE (large, FX10)

AcrB (1033x3 residues, 47554 atoms)

in explicit water (108565water molecules) and lipid (811 POPE molecules)
Total Number of Atoms: 474665

Periodic Boundary Condition:167.17 [A] x 167.17 [A] x 165.61 [A]

PT Control: NVE ensemble
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ETELERE (large, K)

AcrB (1033x3 residues, 47554 atoms)

in explicit water (108565water molecules) and lipid (811 POPE molecules)
Total Number of Atoms: 474665

Periodic Boundary Condition:167.17 [A] x 167.17 [A] x 165.61 [A]

PT Control: NVE ensemble
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ZHIBEH 5 O RR—F—AcBORFENESSaL—P 3y

RKGRGEDT S LEEHEICHER
O KIZE DL OEFIEMMENDETER

HHI L0, EME. HEA. DB AAL
BRMER. REEEFGE

704%'5..: MARBLE (lkeguchi)

Hi%: CHARMM 27

RIEMMAE/.EM: (Particle-mesh Ewald)
7Y TIL: NPT

22— aViBE 300K,

B 1 2l A4 2fs

System
Lipid: POPE 809 molecules (101,125 atoms)
water: TIP3P model 108,385 molecules
(325,155 atoms)
protein: (PDB ID: 2DHH)
(47,724 atoms)
lon:Na* (36 atoms)
Total:474,040 atoms
Box size: 160A X 160A X 180A
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MARBLETH
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crd 774 /L (molx THLEHEEIHB)
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trigzA4IL
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CHARMMA35(ZDULVT

CHARMM AFZHIEIUTDTRLAMNBAHAO—k
http://mackerell.umaryland.edu/CHARM M_ff params.html

5 CHARMM fF params
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CHARMM FF Parameters B

s CHARMM 7135

LINKS Empirical force field forts with the program CHARMM, which is

maintained in the laboratory of Prufessur Mamn Karplus. Department of Chemistry. Harvard 3
CHARMM22, 27, 3673&
. . . ) y

Below is a gzipped tar file containing the topology and parameter files available in version C31B1 of
Research CHARMM Note that this release includes a change in the organization of the toppar directory The
standard topology and parameter files for the biclogical molecules (e.g. proteins, nucleic acids etc.)
have not changed except for a number of the model compounds being maved to toppar stream files

n

Publications These files are in the stream subdirectory and are used by first reading the parent topology and
files and then ing the iate toppar stream file to add the additional residues, |
s patches and parameters of interest. This change was motivated by the ever increasing complexity
roup of the topology and parameter files due te the inclusion of additional model compounds.

Members
Lab Wiki Topology and parameter files for the AMBER, OPLS and BMS force fields are now included,

allowing for modeling studies with CHARMM using these force fields. See the non_charmm
Contact
\nformation An oveniew of the parameter optimization approaches to extend the CHARMM force fields may be

found in the following references or in MacKerell, AD., Jr. "Atomistic Models and Force Fields" in
(w3L UV Computational Biochemistry and Biophysics, O M Becker. AD. MacKerell Jr. B Roux and

L M.Watanabe, Eds., Marcel Dekker, Inc. New York, 2001, p. 7-38.
*See the following link: http-/www dekker com/servlet/product/productid/0455-X. Note that the
CHARMM publisher is now Taylor & Francis and the book is available via Amazon com
Force Fields

* Please reference the parameters as indicated in the individual topolagy and parameter files
Farce Field

Development | Topology Files:

Resources

Toppar files with the C37 release of CHARMM. These include the C36 additive protein, nucleic acid.
CHARMM lipid. and carbohydrate releases as well as the CGenFF files as of July 2012 Note that the toppar
Tutorials files are now in a new format that allows them to be read individually such that different parts of the
CHARMM force field (eg. proteins and nucleic acids) can be accessed without creating toppar files that

contain both the protein and nucleic acid parameters. Note that this includes a toppar stream file
Links/Forum for water and ions that must be explicitly read as water and the ions are no longer included in the
biomolecular or CGenFF tappar files. See 00toppar_file_farmat bet, included in the tgz file, for
details including an & w to read the files into CHARMM

Mote that the replacement of toppar_c36_jul12 tgz with toppar 3
change in the ordering of atoms in selected lipids.

ug12 tgz only involved a

toppar_c36_aug12 tqz

Toppar files with c35b2, c36a2 release of CHARMM.

— ~ > >
toppar_c35b2_c36a2 tgz
Toppar files for CHARMM36 all-atom carbohydrate force field.

toppar_carb_apr12 tgz
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CHARMM 115

Top(FRAY—) T7AILépar UNTA—=R) T7A(ILINS1E5

> topZ7AMIL: D FDRRAOD—IZEET H1EHR
o FREALHTFDFER(BELBSEFRDIFEHR)
® LFEMEITI/NNYF (RIHODME, DRILI«FEE. TAMAELZE)

> par77AIL: S EICHAWS /NS A—2(ZBET B1EHR
(RFRBADER. NOTEH. BER.BEA. LINTA—E1GLE)

> topparZ 74 IL: D FDIEFEIZL>TIE. toppard 74 ILEL T,
top 77 ILépard 7AILDABNEHLETENTH D,

TopZ7MILE R TEHELI-LWD FDIEBRAEZITIE,
Hi-IZtoplpar7 7ML DIEHREIEDDLENHYET,

SEOFEDOFRTHILNTWLAEITILIL,
CHARMM36M /\ZA—2t Yyt Thhdcgen ffERWNTHEELELT-,
(HETERBALE D)
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(1)MARBLEIZ X592 FEBINFEHEDELT
CHARMMAZ D (lopZ74 )L : BEREDPHLFDIFER)

BREOMROS—IFRDH (FS=>) (top_all36_prot.rtfkb))

GROUP
ATOM N |
ATOM HN :
ATOM CA |
ATOM HA :

I

I

GROUP
ATOM CB
AToM HB1]
ATOM HB2|
aToM HB3!
GROUP
ATOM C

ATOM O 0.
BOND CB CA N HN N CA

BOND C CA C +N CA HA CB HB1 CB HB2
DOUBLE O C

IMPR N -C CA HN CCA +N O

CMAP -C N CA C

DONOR HN N
ACCEPTOR O
g =@
g =@
IC N
IC +N
IC CA
IC N
IC N
CHE

IC HB1
IC HB1

EEgCCCggEg

CHARMMijﬁ'Cwﬁ?%

*N

*C
+N
*CA
*CA
CB
*CB
*CB

—— -
O O oo

n

© o
kn
|H

N CA C +N

HN

+N

+CA
CB

HB1
HB2
HB3

RRERRRERRBRRRR

NS5 5!
NS5 5!
.4592
.3558
.5390
.4592
.4592
.5390
.1109
.1109

126.
126.
.4400
116.
116.
.4400
.4400

114

114
114

111.
109.
109.

'nBJJ"?ﬁ

4900
4900

8400
8400

0900
6000
6000

—

— BT AR FDIEHR

CB HB3

180.0000 115.4200

.9996 =

0
180.0000 114.4400 1.5390 v
180.0000 116.8400 1.3558
180.0000 122.5200 1.2297
180.0000 126.7700 1.4613
123.2300 111.0900 1.5461 [ v

-120.4500 106.3900 1.0840
177.2500 109.6000 1.1109
119.1300 111.0500 1.1119

-119.5800 111.6100 1.1114 _J

NEEEZER KX THEES
N-FEEDZEMLIE
E1EHR
MoIxTDKERFH &L
VFDIEIDRIBRF
DFESTICALLNS



(1)MARBLEIZ K50 FEI W EDEST
CHARMMA5MDH| (topZ7AIL:7\yF)

INYFDH) DRIV T4 §ES (top_all36_prot.rif&l))

PRES DISU -0.36 ! patch for disulfides. Patch must be 1-CYS and 2-CYS.

! use in a patch statement
! follow with AUTOgenerate ANGLes DIHEdrals command

GROUP
ATOM 1CB CT2 -0.10 !
ATOM 1SG SM -0.08 ! 25G--2CB--
GROUP ! /
ATOM 2SG SM -0.08 ! -1CB--1SG
ATOM 2CB CT2 -0.10 !
DELETE ATOM 1HG1
[DELETE ATOM 2HG1
BOND 1SG 25G J
IC 1CA 1CB 1SG 2SG 0.0000 0.0000 . 0.0000 0.0000
IC 1CB 1SG 2SG 2CB 0.0000 0.0000 90.0000 O. 0f - e o o e -

IC 1SG 2SG 2CB 2CA 0.0000 0.0000 180.0000 0.0000 0.0000 'Molxld:/\‘yifii'éhf
| DBIE RSN £ RL—IL

I\ F DI 2R ZC R (top_all36_prot.rifkl)) I o TIEAEIToTING
PRES CTER -1.00 ! standard C-terminus = = 0 _ P = = = m e e e - - g--
GROUP ! use in generate statement

ATOM C cC 0.34 ! OT2 (-)

ATOM OT1 OC -0.67 !

ATOM OT2 OC -0.67 !

DELETE ATOM O

BOND C OT2 ! OT1

DOUBLE C OT1

IMPR C CA OT2 OT1

ACCEPTOR OT1 C

ACCEPTOR OT2 C

IC N (671 © OT2 0.0000 0.0000 180.0000 0.0000 0.0000
IC OT2 cA EC OoT1 0.0000 0.0000 180.0000 0.0000 0.0000
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(1)MARBLEIZ &S5 FEINFEREDET
CHARMM A1z DB (pard 7 JL)

DFHICEFENEIIESFLG/NTA—FEEATNDS
parZ 74 )LD (par_all36_prot.prmd&kb))

RFDOEEDEHR(MASS)
top77'f)b'CnE‘c'<1’L'CL\éCHARMMjJiﬁfd)ﬁ FLEZDE

ATOMS
MASS
MASS
MASS
MASS
MASS
MASS
MASS
MASS
MASS
MASS
MASS
MASS

131 =
132 HC
:33 HA
134 HP
135 HB1!
]36 HB2|I
137 HR1 |
138 HR2 |
139 HR3!
140 HS |
1

N

.00800
.00800
.00800
.00800
.00800
.00800
.00800
.00800
.00800
.00800
.00800
.00800

! polar H

N-ter H

nonpolar H

aromatic H

backbone H

aliphatic backbone H, to CT2
his hel, (+) his HG,HD2
(+) his HE1l

neutral his HG, HD2
thiol hydrogen

for alkene; RHC=CR

for alkene; H2C=CR

RICFEFEDITRTH.

- BEIEEDHD



(1)MARBLEIZ X573 FEI N R DELT
CHARMMAZDHI (pard7AIL) —DD&E—
> DFHRICEENLIIETIFLGNTA—EZEEATLSD
parZ 74 )LD (par_all36_prot.prmd&kY))

BONDS

V (bond)

IKb: kcal/mole/A**
'b0: A

'atom type Kb

!
NH2

CT1 240.000
1
'Indole/Tryptophan
CA CAI 305.000
CAI CAI 305.000
CPT CA 300.000
CPT CAI 300.000
CPT CPT 360.000

= Kb(b - b0)**2

PR R RR

b0

.4550

.3750
.3750
.3600
.3600
.3850

From

from
atm,
atm,
atm,
atm,

LSN NH2-CT2

CA CA

methylindole,
methylindole,
methylindole,
methylindole,

fit CCDSS
fit CCDSS
fit CCDSS
fit CCDSS

Bond

Ebond



(1)MARBLEIZ &5 FB HEFHEDEIT

parZ 74 )LD (par_all36_prot.prmd&kb))

ANGLES

[V(angle) = Ktheta (Theta - Thetal) **2 ]

'V (Urey-Bradley) =
!

'Ktheta: kcal/mole/rad**2

'Theta0O: degrees

'Kub: kcal/mole/A**2 (Urey-Bradley)
'S0: A

]

Kub (S - S0)**2

'atom types

Ktheta Thetal Kub SO
1
H NH2 CT1 50.000 111.00
NH2 CTl1 CT2 67.700 110.00
NH2 CTl1 CT3 67.700 110.00
CTl CD OH1 55.000 110.50
CT3 CTl1 CD 52.000 108.00

CHARMM A5 D5 (pard7AJL) —DD

> BFHRICEFNDASEIFL/INTA—FZEATLD

From LSN HC-NH2-CT2
From LSN NH2-CT2-CT2
From LSN NH2-CT2-CT2
From ASPP CT2-CD-OH1l
Ala cter



(1)MARBLEIZ &S5 FEINFEREDET .
CHARMMAZ O (pard7A(IL) —DDE—

> BFHRICEFENESGIETIFTLG/NTA—FEZEATLS Torsion
parZ 74 )LD (par_all36_prot.prmd&kb))

DIHEDRALS

[V(dihedral) = Kchi(l + cos(n(chi) - delta))] v
’ v
'Kchi: kcal/mole

'n: multiplicity

'delta: degrees

| E
latom types Kchi n delta to TSion
!

'Neutral N terminus

NH2 CTl1 C o 0.0000 1 0.00

NH2 CTl1 C NH1 0.0000 1 0.00

H NH2 CTl1 CT1 0.0000 1 0.00

H NH2 CTl1 C 0.0000 1 0.00

H NH2 CT1 HB1 0.1100 3 0.00 ! From LSN HC-NH2-CT2-HA

H NH2 CTl1 CT2 0.1100 3 0.00 ! From LSN HC-NH2-CT2-CT2

H NH2 CTl1 CT3 0.1100 3 0.00 ! From LSN HC-NH2-CT2-CT2



> BFHRICEFNDASEIFL/INTA—FZEATLD

(1)MARBLEIZ &5 FB HEFHEDEIT

CHARMMAIZ DB (pard7AJL) —DDE—

Nonbond (vdW)

parZ 74 )LD (par_all36_prot.prmd& b))

v

NONBONDED nbxmod 5 atom cdiel fshift vatom vdistance vfswitch -
cutnb 14.0 ctofnb 12.0 ctonnb 10.0 eps 1.0 eld4fac 1.0 wmin 1.5

'adm jr., 2013 correction ’

[

'V (Lennard-Jones) = Eps,i,j[(Rmin,i,j/ri,j)**12 - 2(Rmin,i,j/ri,j)**6]]

'lepsilon: kcal/mole, Eps,i,j = sqrt(eps,i * eps,j)

'Rmin/2: A, Rmin,i,j = Rmin/2,i + Rmin/2,j

latom ignored

'carbons

0.

0.

0.

C

CA

CcC

CD 0
CEl 0
CE2 0

000000

000000

000000

.000000

.000000

.000000

Enonbond

epsilon Rmin/2 ignored eps,1-4 Rmin/2,1-4
-0.110000 2.000000 ! ALLOW PEP POL ARO
! NMA pure solvent, adm jr., 3/3/93
-0.070000 1.992400 ! ALLOW ARO
! benzene (JES)
-0.070000 2.000000 ! ALLOW PEP POL ARO
! adm jr. 3/3/92, acetic acid heat of solvation
-0.070000 2.000000 ! ALLOW POL
! adm jr. 3/19/92, acetate a.i. and dH of solvation
-0.068000 2.090000 !
! for propene, yin/adm jr., 12/95
-0.064000 2.080000 !

! for ethene, yin/adm jr., 12/95



(1)MARBLEIZ &5 FB HEFEDEIT

AEABE D F v (I 4E(RH)

'

AH®DEETIEL.
® Molx
® MARBLE

IR)LF¥F—i/ME

EE (1) ZFITULVET,

MARBLE

IRILF—
#B/ME

F#1E(2)

NPT, extended_system

FEE (1) | FRBRRNVT, YRS =25 HERAY)
(NPT, extended_system, ¥R %419")



(1)MARBLEIZ &5 FEBIAFHEDELT
HEW . /A=A —F+23IT)L
(FEILZZEI)

{# A9 %% (PDB_ID:2hu4 A chain)

/ M2 22\ E &
I !’-a'g tz
e (B
X7 2\
Ty BA

RMNA

/ /
- /J
% ) R\ — ﬁﬁ
A é
) HIR Y —_— KP; -
R

RNARYAS—HEEE

http://kusuri-jouhou.com/training-course/influenza8.html




(1)MARBLEIZ &5 FB HEFHEDEIT

MD D £ {5 (molx D E1T)
MolxZZE{T9 ARIZFTvITHE

vV BEITREN LD ?
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(T24IFTIE, -NH,*, -COO-EEYET)
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(1)MARBLEIZ &5 FB HEFHEDEIT

MDD #{i& (molxD EFT)
MolxZxE{TT DRI FIvIT 5
v PS/BOTORALREBORE RFICERFIOY)

{F A9 548 (PDB_ID: 2hu4 A chain)l&..... TODERFOUBRENEE

—pKaZzFHT5T05SLEEZFIAT S W H++)

CHARMMTHWLATLVS H++®MD7R—LR— (http://biophysics.cs.vt.edu)

SO j PESTISAT T ——— =
N 1
tx , //@94 « ¢ # [ biophysics.cs.vt.edu/index.php

HPTU OETusT-5 [JETusT-4(1) [ ETTEYSL [ Activel mail [ Dell Start Page [ https-//rccvpr.rik -~ [

Broups in macr A d add_'i Iy d.rogcu atoms

| MRSUSHiEsONS according to the specifi pH of the envir Givena (PDE)
|W structure file on input, H++ outputs the completed structure in
\ \ several common forma ts (PDE, PQR. A\‘]'BF.R nperd/prito; 1] el
EXAMPLES lmv\ ides a set of tools for analysis of electrostatic-related
O 0 O —_— wlecular prope Why Hes
1f this is your first ¢ ing H++, please read the FAQ ca
H++ inmore detail, Citations
— — — — — — — — — — — — — — Please report problems to the H+ + team: ramui@vt.edu

—_—

NEWS:

.* 013 - The accuracy table for He ].ul-« pd ted 1o reflect a correction to
1 da S error in calenlat rdp}.'n-]mi o
-mrf protein strucmres with a tatal i

PDBZ7A1ILhvb i
j n Fy{t ':b\ b\b675/&® i 12 - To imy ve afficience titration curve is now only calculated in the )
pKaZit&ELT{ND e e ) 3




(1)MARBLEIZ K50 FEINZEFEDEST
4. MDD {5 (molx D E1T)
MolxZE T BRIFTvITHIE
V INSGA=AREFEINTOEWNSF. REZSATLNSN?
{EF9 5#E:& (PDB_ID: 2hu4 A chain)(Z.....
TR ISENBGE - (CHARMM36TI%) cgen_ff/$5A—atyhhis,

toppar774)lx€1’ﬁﬁ‘zﬂ'%>"ﬂ"fl~(ParamChem)’é*ﬂFﬁ

+ [ ] “thD""oq nff. paramchem.org iy w B
#PFY OWTs7-2 OWTe27-7(1) [ BTTLYCE [ Adivel mai [ Dell Start Fage [ hitps://ricompn.rik [} MARDLE HOME P » [ 2OBOT 4 57—

ParasuCliens s 3 NSF sponsored uiiativ 1o dvelog an sutegrated osbes esnizonsacat 1 address the sisuiltion aeeds of mulecilar yumlmeepmpmede:u\nmm will
! wellas par 4 Maleculas Mechanics (M) Force Fields as well as Semi-Empirical (SE)

o
ma(.nd

The major goals of the project are

izt and bevtisng of paraiseters in Fore Fieds asd Seui-Esnpirical wsodels |
o Uriities for systensatic expansion of available parameter sets to novel chensial systens

= % E The utility mentionsd i m.ﬁmg:u wil] be prinasih asséal b ing theen to develop novel models of kigher accaracy in sharter time periods. Thass modsls can
* cgen_fIDEFHMIL. BFED e o e e e e e
? J_ I\ I) 7 } L @ /\O \ ~ f- Many existing popular Molecular Mechanies and Seeni-Enspirical nsodels will be integrated. From this, a wide range of parametors sstompassing biclogical, crgasie and
— — é & % :‘;::‘;"m:“‘f;::::‘x ::;::‘r:u wuse or farther optimization. The infrastructuze will be extensihle in terms of data sources and snergy functions allowing for its
BELTSEITLTZELY,
—_ g
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(1)MARBLEIZ &5 FB HEFHEDEIT
[1:MARBLEIZ&A N FEINFEETEDETT)

BETAROBRIX v /N\AMDR/a>Cray XE6IZAS 42 LT, MARBLE-KIZ&
YMDETEZ1TLVET,

® FI . LinuxZIbEIF. AT AL mEKRIAVREOEREET,
(mRIE, TRIMT ETHERZVEI)vIL T UmREHC EEVET)

® KK IAURIMS, FERODIYURTR/AIVIZAY AU LET,
[1ike@pcl0l ~]$ ssh -X guest??@192.168.1.4

INAT)—RIX, guest??TT ,
IR SNTE=HFNAVET,

® koushuT4ALIRJIZAVYET,

guest0l@bitsl:~> cd koushu



(1) MARBLEIJ:éﬁ?Ejﬁ$§+§®¥ﬁ
4. MDD #{ig (molx D =E1T)

® molxTALIRJIZAVYET

guest0l@bitsl:~/koushu> cd molx

® molx.inDHEFETET

guest0l@bitsl:~/koushu/molx> less molx.in

T T T T T T T T T T s e s e e m e e e m e m e — e m e m——— e ———————————-— ——y

' charmm_top file ../toppar/top_all36 prot.rtf
 charmm top file ../toppar/top all36 cgenff.rtf

i charmm par file ../toppar/par_all36_prot.prm
 charmm par file ../toppar/par_all36_cgenff.prm

i charmm toppar file ../toppar/toppar water ions.str

i charmm toppar file G39.str

L 1B DIEE (CHARMM36)

VEARE EDPDBI7A ILEIETE

| input_pdb_file 2hud_mod.pdb —') (A chain D& . 5%%%75’&“%)

i output mdat file 2hu4-molx.mdat
' output_crd . file 2hud4-molx.crd
i output pdb file 2hu4-molx.pdb

i alias CD1 CD }
ialias OXT O ﬁ: PD8774)LEP—60)J§%% %%E

i rename_residue; 44A HSE |
i rename_reszl.dueI 62A HSP |
| rename _ res:LdueI 73A HSE |
| rename_ res:Ldue 103A HSE !
: rename_res:.due|193A HSP |

S

i rename_res:.due|215A HSP |
| rename_ res:Ldue 327A HSE L

.................................................................... F& 5% 2 +chain ID a‘ngg—gﬁ%g

(CHARMMAZ TOZRICEE)
X ZIABEMOHAERAENS

PDB77AMIILHTHDRELEZEE
%txﬂ’-*/zd)7 Or{EIREEZIETE)



(1) MARBLEIJ:éﬁ-‘FEm#Eﬂ!a)%ﬁ
4. MDD # {5 (molx D =E1T)

molx.in =

__________________________________________________________________________

RARRDFEDRDT

patch_ter ACE ia S
patch_ter CT3 385A CEE&W
patch DISU 10A 335A |
patch DISU 42A 47A
patch DISU 102A 149A
patch DISU 151A 156A N S
patch DISU 197a 210a [ DRILIALEER
patch DISU 199A 208A
patch DISU 236A 253A
patch DISU 339A 364A

—> FDEE

align axis diagonal

solvent cube on i 5";§'D¥s ’fT‘/(:FaE]b%)Eﬁfﬁ
1 t pdb fil tbox216.pdb 1 fexan A —]
T S DG e EMBROBORE

J:.on_placc.ament random = _ﬁ ® 7}(%%95
ion_density 150 i#mmol : Py ’fﬂ'.‘/?ﬁfis 4/2|_>®EEE7'3—5£®

] R
® molxav I FREETLET, molx AV FYRIFALIL > FYORNTIRIFAIL

guest0l@bitsl:~/koushu/molx> ../bin/molx.0.6.3-cray molx.in > molx.out

molxZxE1T9 5L . LITD

2hud-molx.crd: MDEHEIZFI R DEZT7 A )L I_» L[ —
2hu4-molx.mdat: MDETEIZHLS/\SA—FT7()L MARBLETO & HI-FIH
2hu4-molx.pdb : molx%E1T& D EEAZDFERAPDBI 71 )L

D3T7AILTEXY,



(1)MARBLEIZ &5 FB HEFHEDEIT
® molx.logDH HZ#FEEET,

guest0l@bitsl:~/koushu/molx> less molx.out

hhkhkhkhkkkkhkhkhkhkhkhkhkhkkkkhkhkhkhkhkhkhkhkkkkkhkhkhkhkhhkkkxkx

Molx (Version 0.6.3)
Host: bitsl
Date: Wed Oct 15 20:34:48 2014

Control File: molx.in
A A A A A A A A A A AAAAAAAAA AR AR AR AR R ARk k%

*

CHARMM TOP FILE: ../toppar/top all36 prot.rtf
Version 36.1
Number of types of atomic mass : 53

Number of residues : 23 I%—ﬁb%%':&ﬁurwky)é&b 1

Number of residues for patching : 23

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

|

i Molecular Data (mdat) Information:
i Number of atoms: 40368

! Number of atom types: 63

! Number of residues: 11949

i Number of molecules: 11565

,  Number of bonds: 40396

i Number of bond types: 105

i Number of angles: 22093

: Number of angle types: 226

i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Number of dihedrals: 15618 (term: 18495) 77’{)[}@%&':&”3%6

Number of dihedral types: 478 =
Number of impropers: 1023 %0)"5’7')—’69‘1“/0?60
Number of improper types: 19
Number of cmap terms: 385
Number of cmap types: 5
Number of solute molecules: 2
Total charge: -0.000000
Periodic Boundary Box:
74.81 0.00 0.00
0.00 74.81 0.00
0.00 0.00 74.81 —




(1)MARBLEIZ &5 FB HEFHEDEIT

AEOEREQ®/N _ _ _ _ ________________._
HRE | DR DOF Ty (BIER)
(PDB file) |
|
' | ABDEETIE.
| ETILEILTAY
| Sxsitnsssy ® MARBLE
crd77~()lz: I*)L$_*@IJ\’”:
' mdatz7 A e (1) ZITVET,

> MoIxTIERiSNT-BERDRFREDITY
aAlGEERYKRESRELGIREIZTS

( MARBLE
IRILE—
FB/\E

' (1) SEEFENVT, URT—YLS, #HIRAY)

@ik (2) (NPT, extended_system, HZZ4+9)

NPT, extended_system

B ———



(1)MARBLEIZ &5 FB HEFHEDEIT

® minimTALIRJICAYET
guest01@bitsl:~/koushu/molx> ed ../minim

® MiN.iNnDHZEFHETET

guest0l@bitsl:~/koushu/minim> less min.in

§ Bl s . IN\TA=EtEy(mdatd 7 A IL)
 mdat file = ../molx/2hud4-molx.mdat

| - — HAREAZ (crd T 7 A L)

r crd fil = ../molx/2hud4-molx.crd !

| Cre_ti-€ e SemenEe (molxTH AEi=1MD)

i [nonbond]

CULOEE = 10,( m—— gFﬁ'?E‘é‘*EEVFFHO)jJ“J:I*?J'?(A)

i[ewald]
 d_grid =

Particle Mesh EwaIdO)EJI‘%?IEODHJr%:’CFHL\%M W ANERTE
o > (T hI7 AL TERLES)

i[restraint]
i method = position harmonic

i group = atom non hydrogen 1A 385A *ﬁ]ﬁi@a&fﬁ(POSition harmoniC)

i group.— atom non hydrogen 800A 800A _'9' EEﬁ&/ﬂ\j)[/@Eﬁ¥o)}}€*ﬁ';ﬁ

i crd file = ../molx/2hud4-molx.crd
i k = 1.0 #kcal/mol/ang?2

e | IRAX—EMEDRT YT |

i (ﬁn_.\lz-q'--ltlf) :

E [zigplfni:]le = 2hu4-min.crd ﬁ "f*#ﬁ:_d)crd77/(}l/
. pdb_file = 2hud-min.pdb ]' pdb 77 M ILZFIETE



(1)MARBLEIZ &5 FB HEFHEDEIT

® min.shDH#[FEET

guest0l@bitsl:~/koushu/minim> less min.sh

JOER#16T170AH-YBRL YL TEHE (£88T128a7#A)

 #! /bin/bash

E#PBS -N marble

i #PBS -S /bin/bash

| #PBS -j oe

| #PBS -V

i #PBS -1 mppwidth=16
' #PBS -1 mppnppn=4
E#PBS -1 mppdepth=8
. #PBS -g pl28a

| unset DISPLAY

i cd $PBS_O WORKDIR

export OMP NUM THREADS=8 marble 1> YR I7LIL PIORTIRT7ZALIL |

iaprun -d 8 -n 16 -N 4 -cc numa node -S 1 ../bin/marble.0.6.3-cray min.in min.out i

_____________________________________________________________________________________________________________________

® X/\aVIZU3TE\BALFET,

guest0l@bitsl:~/koushu/minim> gsub min.sh

o BNDVITNEITEINTLEINEFERLET,
guest0l@bitsl:~/koushu/minim> ginfo

® SYINHDECTERDIVIATNEITINTLLIDMNEHERELET,
guest0l@bitsl:~/koushu/minim> xtnodestat



(1)MARBLEIZ &5 FEBIAFHEDELT
@ HHODTaTIMNKRTLES. OadDT7 I TyhEHTTELY,

guest01l@bitsl:~/koushu/minim> less min.out

sk Ak kk kA Ak ko khk Ak kkhk Ak khkhkkhhkhkhhkrhkhhkrhkkhkxkx

MARBLE (Version 0.6.3)

Program: ../bin/marble.0.6.3-cray
Host: nid00076

PE: 16

Threads: 8

Date: Thu Oct 16 07:38:16 2014
Control File: min.in

Log File: min.out
Lok hk ok ok hk ok hkhkkhkhkhkhkhkhkhkhkhkhkhkkhkhkrhkhhkhkhkhkhkhhkkhkhhkkrx*k

i ** STEP 1. Read Control File

i [input]
mdat file = ../molx/2hu4-molx.mda A -
crdifile = . ./molx/2hu4—molx.crdt 4?/7“} Fj?{)b':ﬁb\n—c‘b\é u%w E‘I‘

e B > 8E D EMIL”STEP 2. Setup” |- &
' cutoff = 10.0 b\nrb\*j—

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i [ewald]
! dgrid = 1.1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[restraint]

method = position harmonic

group = atom non hydrogen 1A 385A
group = atom non_ hydrogen 800A 800A
crd file = ../molx/2hud4-molx.crd

k = 1.0 #kcal/mol/ang2

i [min]
step = 1500
i [output]

crd file
pdb_file

2hud4-min.crd
2hud4-min.pdb



(1)MARBLEIZ &5 FB HEFHEDEIT

® EENhi=T74)L2hud-min.pdb, 2hud-min.crdhdp B EEHEZRL TSN,
guest0l@bitsl:~/koushu/minim> 1ls

® ITXRILF—DEEETFTITLTHFT,
guest0l@bitsl:~/koushu/minim> ./plot-min.sh

min.outDFEHEMSTAYRLTLNVET



(1)MARBLEIZ &5 FB HEHEDEIT

A H 0)5@30) R

pediwm NPT Tl £ Y S R :
|

|
| I
\ AR KEOWETIE.

m: ZEJ%)OBEE)}ZE_\\{s 7\‘ . mOIX
I T T1/
| SRTLEITAVT ¢ MARBLE
crd774llz I*)L# *ﬁlj\1t
' mdat77|)b l—‘[ﬁ]'ﬂ:(‘l )% L\ij—o

MARBLE

IRILX—
1&/ME

LEE(1) FEBBIEINVT, URS—YUYT, IR ALY)
@b (2) (NPT, extended system, #15 %4+ 9)

NPT, extended_system



(1)MARBLEIZ & 55 FBINFEEDELT
CCTIR BEOEOIC. EVWEEZITLET, (F9307<5LY)
® equilTALIR)IZFEEIL., eq01.inEFHETET
guest01@bitsl:~/koushu/minim> ed ../equil
guest0l@bitsl:~/koushu/equil> less eq0l.in

I[1nput]

, mdat file = ../molx/2hud4-molx.mdat

i crd file = ../minim/2hu4-min.crd

| [init]

i temperature = 10.0

i[nonbond]

i cutoff = 10.0

| [ewald]

i d_grid = 1.1 :

: ] i N N 'l S

| ensemble = NVT : EEI>RO—)L (rescaling)
' method = rescaling B ﬁ. : =1 = -
| ompmatie = 10 ; Fadi%TE (25,000 stepT10K—300K)
| gradual change T = 25000 300 | i

| [constraint] ! KFBZRAEEL TR

| miadel ey  yeoges —> OkEOHAIZEHAEHEER)

| [restraint] - E

. method = position harmonic

i group = atom non hydrogen 1A 385A ; a =1L = o ;

i group = atom non_hydrogen 800A 800A B :]:‘UBE@EXIE(POS”:'O"] harm0n|C)
, crd file = ../minim/2hu4-min.crd

i k = 1.0 #kcal/mol/ang2




(1)MARBLEIZ &5 FB HEFHEDEIT

[md)
time step = 2.0 :
step = 125000 i

1 —
print step = 100 MDG)EQ}:E
trj file = 2hud-eg0l.trj

trj output = X B ﬁ ® H#FEﬁqu’\

i trj step = 500 ® :/Ell/_:/HDZ%‘yjo,!ﬂs

trj w lecul = i =
picjjg_]f:?]igmi gﬁullequ?grop i o H:'.j]77'f)l/0)ﬁ§f€
brop atep - 100 | | (DA IV .t HIEEE)
[output] i

crd file = 2hud4-eq0l.crd
= 2hud4-eg0l.pdb

________________________________________________________



(1)MARBLEIZ &5 FB HEFHEDEIT

o MDZEETTBzHIT. R/RAVITDITERALET,
guest0l@bitsl:~/koushu/equil> gsub equil.sh

e BADIITMNETEINTWLLDEHEZELET,
guest01@bitsl:~/koushu/equil> ginfo

e SIVIDHDEZTERDIIATNETINTVIDMNEZHERLET,
guest0l@bitsl:~/koushu/equil> xtnodestat

o AEE(159<5LY)



(1 ) MARBLELJ:éﬁ-‘Fqu-dﬁa)%ﬁ

HAHEE | VEIEEDF vy (RIEEE)
(PDB file)

\ 4

|
|
: AADEETIE.
: Hi5DIETE ® molx
ETFILEILTAY
: RTLEILTAVYT ® MARBLE
crd77«({:¢ I*)l/# *-ﬁlj\“:
’ mdato7 Y L e (1) Z1TUL0VET .

MARBLE

IRILF—

|
|
|
|
!
#B/ME ,
|
|

e (1) FE@FENVT, YURS—US, #HEALY)

@b (2) (NPT, extended system, #15 %4+ 9)

NPT, extended_system




(1)MARBLEIZ &5 FB HEHEDEIT

® cquilTALIR)D, eq02.inERAEET
guest0l@bitsl:~/koushu/equil> less eq02.in

————————————————————————————————————————————————————————

[1nput]

mdat file = ../molx/2hud4-molx.mdat
crd file = 2Zhud4-eg0l.crd
[nonbond]

cutoff = 10.0

[ewald]
d grid = 1.1

[PT control]
ensemble = NPT

temperature = 300
initialize = on
[constraint]

rigid body = hydrogen

method = position harmonic
group = atom non hydrogen 1A 385A

crd file = ../minim/2hu4-min.crd
k = 1.0 #kcal/mol/ang2
gradual change k = 50000 O =

________________________________________________________

|
|
[restraint] = |
1
|

NVTHOENPTIZEE
rescaling M5 extended_system [ZZEE

method = extended system B é 5k 7_‘/4j-"/7“)[,75§%§'a'%)t§[:0)ﬂ

)% D % 7E (Position harmonic)

group = atom non_hydrogen 800A 800A é (i@i’;&€50,000 Step"C*‘f;‘E/l(:O(:?'%)



(1)MARBLEIZ &5 FB HEFHEDEIT

[md)
time step = 2.0 :
step = 500000 i

A —
print step = 100 MDO)EQ;E
trj file = 2hud-eg02.trj

trj output = X B ﬁ ® H%Fliﬁ?(”g’\

i trj step = 100 ® QEJI/—DEI‘/Z?“J7°*3ﬁs

try w lecul = i =
picjag_;??gmz giul}quOZ?grop i ® Hjj]j?’f)bd)ﬁgfé
e izag) = 0 : | (T7A N A
[output] i

crd file = 2hu4-eq02.crd
= 2hud4-eg02.pdb

________________________________________________________



(1)MARBLEIZ &5 FB HEFEDEIT

AEADOXREDHN
WAE RO T T BT i
(PDB file)
ARBDEETIL.
NBDOIEE ® molx
ETIELTIVY @ MARBLE
$SRFLE LT A5 =

MARBLE

IRILF—
#B/ME

|
|
|
|
|
|
|
|
|
el AL (1) ETVET
|
|
|
|
|
|
|

T (1) FRBIENVT, YURS—)2S, IR AY)
1| F#{E(2) (NPT, extended system, #izRZ4+39°)

. : NPT, extended_system

[EEEE

. B S S S O S S S S S S O O e e e e e e e e e S
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® prunTALURJIZTEEIL. prun01.inZfAEES
guest01@bitsl:~/koushu/equil> ed ../prun

guest0l@bitsl:~/koushu/prun> less prun0l.in

i[lnput] [md]
i mdat_file = ../molx/2hu4-molx.mdat time step = 2.0
: Fd file =N/equil/2hud4-eq02.crd step_= 500000
print step = 100
trj file = 2hu4-prunOl.trj
[nonbond] trj output = X

cutoff = l0.0 trj_step = 500
trj wrap molecules = on
prop file = Zhud4-prunOl.prop

prop step = 100

[ewald]
d grid = 1.1

[output]
crd file = 2hu4-prunOl.crd
pdb file = 2hy4-prun0Ol.pdb

ensemble = NPT
temperature = 300
method = extended system

[constraint]
rigid body = hydrogen

i [PT control]

BIDETETERLT-
crd774 L DIEHE
CIES 34




(1)MARBLEIZ &5 FB HEFHEDEIT

® ZAHZAFHENKRTLTNAGERSIDT FENMETLTNDIEZMEREL TS,

guest0l@bitsl:~/koushu/prun> ginfo

® cquilTALIRMIIZRY., PORT YL I7AIILERNTHTTILY,

guest0l@bitsl:~/koushu/equil> ed ../equil
guest01l@bitsl:~/koushu/equil> less eq0l.out

D sk sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK ok ok ok ok

MARBLE (Version 0.6.3)
Program: marble.0.6.3-cray
Host: nid00047

PE: 64

Threads: 8

Date: Wed Oct 15 11:42:30 2014
Control File: eg00.in

Log File: eqgOl.out

I kkxkkhkhkrhkhkhkhkrhkhkhkhkrhkhkhkkhkhkhkrhkhkrhkrhkrxkhkxhkxk*x

1
i ** STEP 1. Read Control File

é [input]

i mdat file = ../molx/2hu4-molx.mdat
I crd file = ../minim/2hu4-min.crd
1

E [nonbond]

i cutoff = 10.0
1

! lewald]
i dgrid = 1.1
1

E [PT control]

i ensemble = NVT

! method = rescaling
: temperature = 10
i gradual change T = 50000 300

E [constraint]
i rigid body = hydrogen
1

[restraint]

B, 32l —2a  DEEDALF
Y= ASNhFI ("Benchmark
Time"&RER T HEHTTFET)

B4, THRILE—DULEE (KYTR)
HEDERAHHSNET



(1)MARBLEIZ &5 FB HEHEDEIT

® SUIIVNI(ERE)I7AINERNTHTTSLY,
guest0l@bitsl:~/koushu/equil> less 2hud-eq0Ol.trj

' # TRAJECTORY BY MARBLE n_atom: 40368, output: X
©47.682 38.747 14.057
i 48.664 38.525 13.586
| 47.783 38.615 15.155
! 47.427 39.809 13.853
i 46.629 37.858 13.520
| 45.668 38.303 12.893
! 46.791 36.552 13.766
i 47.564 36.239 14.312
i 45.817 35.538 13.395
' 45.249 35.894 12.549
. 46.456 34.211 12.988
i 47.019 33.786 13.846
' 45.377 33.199 12.543
©45.861 32.268 12.179
i 44.761 33.620 11.720
' 44.703 32.938 13.387
! 47.438 34.458 11.825
i 47.868 33.490 11.490
i 48.272 35.125 12.132
! 46.914 34.926 10.964

SOOI —DEX

Atom 1M (XYZ)
Atom 20 (XYZ)
INGKRI10A 74l Flame 1

Atom 10D (XYZ)
Atom 27 (XYZ)
Atom 3D (XYZ) Flame 2

i 45.229 35.303 15.724
- 43.541 35.359 14.259
i 43.233 35.337 13.311
i 42.493 35.358 15.255
- 42.768 36.091 15.999
; 41.127 35.824 14.674
i 40.899 35.203 13.782
! 40.339 35.662 15.440
: 41.054 37.318 14.283
i 40.024 37.507 13.913
' 41.234 37.939 15.187
- 42.048 37.741 13.187
i 43.069 37.763 13.627
i 42.015 36.969 12.389
- 41.766 39.114 12.575
i 40.782 39.119 12.059
i 41.776 39.919 13.341
- 42.815 39.410 11.571
; 42.493 40.188 10.961

" 2NN ACA Y20 CCC 1N AN -

I
1
1
1
1
1
1
1
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1
1
1
1
1
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1
1
I
1
!
i 44.849 35.363 14.557 ;
i
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1
I
1
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1
1
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1
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1
1
1
I
1
1
1
1
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(1)MARBLEIZ XA FEIAFEHED

® JO/NTATTAINEFERLTHTIIZELY,
guest0l@bitsl:~/koushu/equil> less 2hud-eqOl.prop

ANANANANA - + AN

AFNOOOAN — 1 A A

"COCC - A

4

#1TIME 2TEMPERATURE 3TOTAL ENE 4POTENTIAL

2.000000e-01 11148240407 —1.,460000e+00 —1_,478200+00
i 4.000000e-01 1.230840e+01 -1.480747e+05 -1.490856e+05
! 6.000000e-01 1.346840e+01 -1.487270e+05 -1.498331e+05
E 8.000000e-01 1.462840e+01 -1.491296e+05 -1.503310e+05
i 1.000000e+00 1.578840e+01 -1.493340e+05 -1.506306e+05
' 1.200000e+00 1.694840e+01 -1.495255e+05 -1.509174e+05
E 1.400000e+00 1.810840e+01 -1.496453e+05 -1.511325e+05
i 1.600000e+00 1.926840e+01 -1.497425e+05 -1.513249e+05
I 1.800000e+00 2.042840e+01 -1.497443e+05 -1.514220e+05
E 2.000000e+00 2.158840e+01 -1.497464e+05 -1.515193e+05
i 2.200000e+00 2.274840e+01 -1.496928e+05 -1.515611e+05
i 2.400000e+00 2.390840e+01 -1.496507e+05 -1.516142e+05
; 2.600000e+00 2.506840e+01 -1.496001e+05 -1.516588e+05
i 2.800000e+00 2.622840e+01 -1.494769e+05 -1.516309e+05
i 3.000000e+00 2.738840e+01 -1.493925e+05 -1.516418e+05
! 3.200000e+00 2.854840e+01 -1.492322e+05 -1.515767e+05
E 3.400000e+00 2.970840e+01 -1.492030e+05 -1.516428e+05
i 3.600000e+00 3.086840e+01 -1.489998e+05 -1.515349e+05
' 3.800000e+00 3.202840e+01 -1.489048e+05 -1.515352e+05
E 4.000000e+00 3.318840e+01 -1.487561e+05 -1.514817e+05
i 4.200000e+00 3.434840e+01 -1.486335e+05 -1.514544e+05
| 4.400000e+00 3.550840e+01 -1.485228e+05 -1.514389e+05
E 4.600000e+00 3.666840e+01 -1.483610e+05 -1.513723e+05
i 4.800000e+00 3.782840e+01 -1.482278e+05 -1.513344e+05
i 5.000000e+00 3.898840e+01 -1.481203e+05 -1.513222e+05
E 5.200000e+00 4.014840e+01 -1.479849e+05 -1.512821e+05
i 5.400000e+00 4.130840e+01 -1.478119e+05 -1.512044e+05
i 5.600000e+00 4.246840e+01 -1.477315e+05 -1.512192e+05
! 5.800000e+00 4.362840e+01 -1.476004e+05 -1.511834e+05
E 6.000000e+00 4.478840e+01 -1.473928e+05 -1.510710e+05
i 6.200000e+00 4.594840e+01 -1.472416e+05 -1.510151e+05
! 6.400000e+00 4.710840e+01 -1.471847e+05 -1.510535e+05
E 6.600000e+00 4.826840e+01 -1.469816e+05 -1.509457e+05
i 6.800000e+00 4.942840e+01 -1.468513e+05 -1.509106e+05
i 7.000000e+00 5.058840e+01 -1.467106e+05 -1.508652e+05
E 7.200000e+00 5.174840e+01 -1.464950e+05 -1.507449e+05
i 7.400000e+00 5.290840e+01 -1.463592e+05 -1.507043e+05
i 7.600000e+00 5.406840e+01 -1.462053e+05 -1.506457e+05
; 7.800000e+00 5.522840e+01 -1.460149e+05 -1.505506e+05

CAAOOAN - 1N

100RTv 7 (200 fs) Z&IZH B
AV TINIT7AILTIEER



(1)MARBLEIZ &5 FB HEFHEDEIT

® IRILF—VPERENDEBEEHRLTHET,
guest01@bitsl:~/koushu/equil> ./plot-equil.sh

EIRILX— B

(propZ7AILH B FoutT7AILDIERM ST STEERTEET)

@ CCFETTR/INOAVDAERIIERTTY, R/\arxad 7oL FET,
guest0l@bitsl:~/enshu/equil> exit



MARBLEIZ&KA/AF2=X—E - FEILFIEIL(FZTIL)EEHRD
DFENFLIaL—3ay

EEHDRN
(1)MARBLEIZ& 573 FEINFEEHREDELT

() EHROEHE (VMDZERALT)




(2) /A=A —E AR FZENESERDEBEZED S (VMDD FELNLFDEE)

[2: /45324 —E - A EIFZEILEERDEEZBH D (VMDDFEWNADHFHEE) ]
9. P FHEEDViewertdHBVMD (Visual Molecular Dynamics)ZF AL T, SED
BEDI—TINTHAH/ATI=ZF—E -FRIFIEIL (FZTV) EEROBEZBSD
F9,

® X/N\AVUMBLT—EEF>TLS,
[1ikeQpcl0l ~]S$ scp —-r guest??@192.168.1.4:koushu ./



2. VMDTOEHE

® VMDD EZEIE—LFET,
[1ike@pcl01l ~]$ cp /home/share/data/bioinfo/enshu/.vmdrc ~/

® VMDZREEILFE T,
[1ke@pcl01l ~]$ vmd koushu/minim/2hud4-min.pdb

RODJ:’)EZ’JO)@/(/F‘#b\EﬁéiT (FH. EMalnr?»r/Prb EVMDi’%TF?»r/PF? )

ID T A D F Molecule Atoms Frames Vol
|0 T A D F 2hud-molx.pdb 40368 1

VMD Main/1> k)
&R0 ba—ILEITS

VMDRRIA R
P FREERTIEFET



(2) St HHEROBME(VMDZEALT)

KIZEFHELI=-MDD SO T HMN)—%5AHAHET,

® VMD Maino1> R MDFileh 5New Molecule &5 &
TDEIED4FROMNERENS,

) (1) ZZFH)voLT,
i Molecule File Browser == 0: 2hu4-min. pd b%%,g;o
Load files for: |MNew Molecule -
Filename: | Browse |« (2)ZZ&D)vILT,
Determine file type: Koushu/equil/2hu4-eq01.trj
Automatically ¥ Load ésg Sé
=N
Il Frames: Volumetric Datasets
First: Last: Stride:
| | |
& Load in background —_—
€ Load all at once (3);;%7'}“}9LT\
AMBER Coordinates
%E’Sio

(4)wxZ&IZLoadZ& Vv 09 5E MDETEDR VIR —HAERYIAEN S,



(2) /AR —E AL FZENESEDEBEZED S (VMDD ELHFDHEE)

VMDRTRIAVRI T, 2 FDEER, FTHE., bR/ NEIENTEFT UT
[CRT FOGE—FDEERFICIE. YOAI—VILDRRDEDYET

*— 500

R BlERE—K, 7y o9 BHELEERT S, AV Y TEEIZEE L EH
B YIZ[E]ER,

T TTBEE—F, FoYv I THEFETHRETH, 5YV)YI T, BIE
[CEELEICA>THREIT S,

S BARXERBE—KN, FSYILTERIZENT E. FDHAXMN

ETEHEIND, R —ILEFOTEH A RLEETES (FRA1— LIk

DE—RTHFEZD)

BUORTOEAE, YA X2 EYhT B, B FDO—EEBIRLT-

EEIT. FIEE@DFINNZE->TLBIENTES,

[RFZ01)y oL T, BELDHILERTET Do

RFEV)VILT. BFDINILERTT 5,

[RFZ2@E0)vIL T, [RFRIDEHZRTT S,

RFZE3MEI)vILT. EFRIDAEEZRTT 5,

RFZ#4HEV)vIL T, BFRIDRLNAZTRTT 5,

POIN=O

RITAESNTE=IRNILIZ . BZEZIBTE. INILIEZLEEEATET . (CNIZEEEDVMD D #
BETIT%L. ~/.vmdrcEWVD R ET7AILTEMLU=#EETY . )



® FU/NIEDFRITDERE (CartoonFTR1EE)
VMD Main?7 4> KT, A=a2—@Graphics—Representations...ZEiRLE T,

" | Graphical Repi
Selects
ID: Zhud-molx pdb j
Create Rep Delete Rep
Style r  Selection
LLLLL Na all
lected Al
Ialll
wstyle | Setections | Trajecto ryl riodic |
Coloring Method ~ Material
| || IODEQUE |
leth

th R D Drawing Methodm b, RIRAEZEVET,
NewCartoonmM )R> KR,

Coloring MethodM 6. RRBEEUET
Secondary structure &9 I, ZXREEEZ &I
BIRLABDRREGYET,

ADORTRZEMT BIZIE. Create RepRAVELET, #5953

ELREADEBMENET  RRTHEHELZWESTIE EIRLT
Delete Rep R L ET,

TNENDRTRTIX. RFEBIRTHENTEET,
Selected Atoms D=l resname G39].
Drawing Method% I Licorice |

Coloring Method%IName ] ([RFRIBDEKR) &ET HE.

EX®DELSIZ, CartoonR D/ AZIA—EDHIZ, AEILZZIE
ILEZTIL)DFEELTLSERFRSIYET,



(3) M RHERDBR(VMDZEALWT)
BERLRIVEDIVIT B,

.
7 VMD Main u—uﬂ cl

File Molecule Graphics Display Mouse Extensions Help

D T A D F Molecule Atoms Frames Vol
o TADF Zhud-min.pdb 40368 231 0

RLARA: %mwi :: 1] | S fos
%%ﬁ _l_gj | 4|4] oom T [Loop >] step 1Y speed 1 Ible/ ﬁgiﬂ_‘g/

® RIZ. BERIVTHELEY,




(3) St HHERDOBME(VMDZEALT)

1. EHBEDORMSDZ7OVLLTHB,
® Extensions—Analysis—RMSD Trajectory Tool (Z£]) ZH LRMSDHKRAE 019

LET, HBEENSDRMSDDFEHE, ZRIELENRTINET,

® FileA=a1—MmM5, PlotdataZERE, VSRR TRINET (BEH),

-
74 RMSD Trajectory Tool

P

File Options

Help |

protein

RMSD

ALIGM

~Reference mol

'S
74 MultiPlot

Eile

Rmsd (A}

_selaction Modifiers & Top  Average © Selected
™ Backbone [ Trace |¥ noh History || Trajectory I
~Equivalent Atoms W onof Frameretlo [ Al
I Oniof [~ byres atomr[CA [ sp startlo stepss1
“Weights ™ Time Start[0.0  Step[10
I™ OniOff Mol _ref |Field: user ™ Plot ™ Save: [trajrmsd.dat

l id | moal | avg | sd | min | max |num;|
o 2hud-min.pdo

I | owat] || |

I‘ Erase al Eraseselected |  Addal |  Addactive

(=

Rmsd vs Frame

“(protein) and noh”

0.27

—— 2hué-min.pdb (0)




[ -~ == . . o
T e R, AEILFZEIL(ZZD)L) DEBZEIO—X7YvILET .

oo | oo | NewCartoonZDelete RepL T;HLE T,

Licorice® Selected AtomsZ [ within 6.0 of

|same residue as within 6.0 of resname GSQ'

Draw style | Selections| Trajectory| Periodic | resname GBQJ t % Ej-é t . 957)[/0) JEJ 60 A

Coloring Method Material

e T UADRFLRRSNZTT,

Drawing Method

[HBonds  ¥] Default
peececoon 5% RN =X —TC.BEDDDHICHEH>TAIENTEET,

Ang\eCutoﬁM 30 M
Line TmcknessM 4 M

Create RepL T. Drawing Method%HBonds | &
S — IHE KFREEBRBLEL)DARRSNET . T
o —— JAILFOBMETIEELLND T, FEE#3.5 A, AE30
EIZEBELEYS, B ColoriDA B YellowlZT %&
ROI<GYERT . CNODEEZE>T,. 2301
E%@Jﬁ?d)’fﬁkﬂ’ﬁﬁﬁ031‘%?’&%%6:&75“’6%




(3) ST EHERDOM|(VMDZERALT)
HETAOBDEIN—XTYILTHET .

ical Representations Elﬂlg

® Graphics—Representations... T, NewCartoonZDelete RepT/ELE Y, [=

Selected Molecule

[0: 2hud-molx pdb |

o LlCOflCG@E*RJE%% Create Rep | Delete Rep |
“same residue as within 6.0 of resname G39” ¢LFEI(TH), __ste Coor  Selecton
(FERNODENDDIREFH6 ALINDZEEKRTR) HBonds  ColoriD 4 ﬂ“f*”“]

4| »

® [=Fx—%#L. /O0—X7Yy7ICLT. BELTHTTIY,

same residue as within 6.0 of resname GSQI L

® Update Selection Every Frame@ﬁ?)’&iﬁ?ﬂ?’éts} Dranw styie| Selectons | Trajectory [ Periocc|

%7D—A$&(:L®%1¢®%%€§ﬁ(bfj— ¢ Update Selection Every Frame

dle me

® Licorice®Trajectory# 7 T. Trajectory Smoothing Window Size% 00— oo set | Autoscae |
i%bbtﬁﬂz-d_%)td:L)ZA_XﬁA_E\_‘:@:Ljij_o Draw Multiple Frames: (now, bre, bis:e)
frow |

Trajectory Smoothing Window Size.

Wl o v|w e

\NL
g




e RFOEMZA>THS,
Licorice® Trajectory# 7 M Trajectory Smoothing Window Size%0[ZR Y,
EBERLET Do
[2 | %F—ZHL T 2[RFEE VI T HE2RFRIDERMMNTRIISINET (AR,
VMD Main D4R DIN—ZFENT & BN ZI R EEDYET,
BRI S75HALTHET,
» VMD Main 1> KM Graphics—LabelsZ & (EAFRDH),
> TILE O AZa—h5BondsHEUVET,
> STIEFEEYILEREFARTEEVET,
> GraphZT7 M5, Graph../R22&E D)0 35E. TDHRBED T ST7NHAShFET (HED,
o EEELRIFRIC. AE. —EAGELRILIIICRRLEZVBREILEZRT CENTEET,

0 00 0

r T Bl
VMD 1.9.1 OpenGL Display =)

i Labels . | = -'39-]

Bonds ¥ Show Hide | Delete |

LYSESHZ2 TIP35510H: = I

Picked At0m| Graph | Properties | Global Properties | 'f‘ o o ‘\W,J‘]
Molecule: LQ: 2hud-min_pdb ‘- ".M"\ .} i |
XYz 36.028 58359 48.958 : Pl |
ResName:[LYS | cnain:fa EH'“"‘ ] H\
ResID: ’r SegName: ’7 i [‘ Ny
Name:’ﬁ Index:’W v “*‘I
Type: [Hz2 value:[ 0.000 | '
|




VMDZE®RTLET

® Main V4> KFHMD—File...T. QuitZEIRLET,

® FA—IFILEKRTLET,
[ike@pcl0l ~]S exit

FAQEBRYDAL. BESEEE,

&« & C N [ www.tsurumi.yokohama-cu.ac.jp/bioinfo/marble/ wow =
#PIY O EFyo9-2 IETyo3-2(1) S BIFDYob [ Activel mall [ Dell start Page [ https://nccvpo.nk~ [ MARBLE HOME P~ » O zoMDT v~

ackage for BiomoLEcules :
! b i oy i
MARBLE& [ ? ‘

WS R P O By g a0
—a—2R
MARBLE06 .3 & 2B & 7=, (2013 7.18)

LETERTTY
HBIENEETL=,

Ly el |
MRR LA FASE
L FSRTLTEFET
G RERFORTARYER
ZREGH FIRENFTAE

http://www.tsurumi.yokohama-cu.ac.jp/bioinfo/marble/



