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1. fumodel: ANV BEDEEETILEFMOSTED=OD AT —
ADVEREZIET S5V IV 7, TINKEREGAMESS D) 31T 14
IR

2. fuplot: FMOEtED#EREI D235V 7,
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1. A—ToV—RYIT+DzT7THH(RZE-BEEMEH)
2. MARFREREDIVNIBZEREITLH-ODZLDMEZTRA TS
3. pythonTEZMH h . PyCrust(python IDE)Z{EZ TLV\AD T, &L LR
MERFD, b, JAY S LERET 5L, — R NEZ I
Z1=Y., I bZscriptt LTHRIFLTEHATAENTES (FTLLVEE
AEIEN)
4. EBEIFDEREI7AILTHRIATAXTED
WA TE scrip 'fumodelset.py' 0 % 7 5l
## window size, default=(800 ,640)
fum.winsize = (640, 400)
## background color, default=black
fum.frame.view.bgcolor=[0.0, 0.0 ,0.5, 1.0] # navy
## add items to "Script" menu
fum.scriptmenuitem=]

['tinker_optimize.py','optimize using tinker',False],
['gamess_assist.py','execute GAMESS',False],
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1. #FDOER
(FRFDERERE)

ARKYTEz 7T, EARBIZ, ERIKRE(Menu:"Select",

FETOREE)ICLERF (RE

ERRITRIERME

T2, BIRSNF-[BFHNLGEWGEEIL,. EEFERNRET S,

([RFDFTRTEIERR)

JRF (EH) DR -IERT (Nenu:"Show")HERE T=5,
RTIREBICHIERFERDAEZRFRIBEOXRET S,




2. YORIBEBEIVF—R—FETODRDBPAEHEEEE

(E%5., fFE. X—L)

DERFELUNDEANSTIOREERTYY (LDrug)d 5. &
T~z ElER (GRE. I K) 95,

MDMusMode boxT. "rotate","translate","zoom"# Y& z
5. "zoom" X IADRA— )L CHIRETED, T, "2"%F—%
9 L. "rotate"E"translate" X A IZEER T B,

(B&E) RTR-MERI) =2 A XIZT49hTBESITHEK - H5
ING BIZIE, "' F—Z| T, £=lX, A=2—H5"Show"-"Fit to
screen"&#=179 5,

2)[RFLEUND AT O RECHIF—ZHLEAERSY
5 (CtrI+RDrug) 9 % & EBIRIEFEF DA EHEE = ILEIERT
5, BHELEEDYIVEZ(L1) ERIC,

GGE) Ctri+RDrugiE 112 LR F D FEZE (BB &) N E S,




(CEHFIRREDERTE LAEFR)

E?RH( elX. [ RFEEIEZDER (RHE M) IR L TERTE 2RI 5, FEIRIK
REIZHDEFIL., EIREA (defaultlXfxfr) TRIREN D,

DRFLTEYY /7<|_C||ck)'9“%>t*1%¢%75\;£¢mk BIS2 B,
(BE&E) & &L T, "atom", "residure”, "chain", "group"”, "fragment"%
% T=%(menu"Select"- Object it(iSelObJect boxTUIWEZ D) -

@CtrlI¥— ’é?‘?b&h‘biflfi‘yﬁ‘(CtrI+LDrug)'§'%>tP%“Jﬁ\ﬁﬁiﬁﬁlﬂ0)?6}%
MHEIRIRRE(ZTE S,

* J??J:h\bLDrug'é'éb ZDRFEFINET DHERAD T ZMHER

RREIZHE B,

*x [RF ELSNDAMSLDrugd dE. SERRND X R A IEIRIKRE(ZH S

@FE ")y (RClick) CEIRIKEEN RSN D,
[ BFETO)VITBE. FOXNERYMDHIFEIRERINS,
x [ AFEUNDRTYOIYITEHE ERFHNEIRBRIND,



CEFR AR EZERED)

Oxt&¥EL T, "atom", "residure”, "chain", "group"”, "fragment" MR E T=
B CNLDYYBZIX, A4 RMDSelObject boxh, £i=1&. Menud
"Select"-"Object"T1TD,

QBIRFEL . A 91 R DSelMode box T, "single','dual','triple’,
'multiple' DLV W hEEIRT S,

QR EMMNEFNDIBE . BEIR#'single' TIRF#%LClick§ % &R F 4. 'double’
T2[RF%#LClickd o, ZN oD R FREIEEEE. 'triple' T3[R F&LClickd 5&1-2-3
(Do DIESE) D HE M StatusbarlZR RSN 5,

(BE5& 1) Menu:"Show"-"Distance"hlonDi5E . BEIRIIZx R H "atom", iE
REHA"dual"lZERESND, COIREET, EifgL 2[R FZLClickd 5T NL DR
FRIERNEE R ICR RSN D (RREFET(CIE. T 528 FZLClickd
%),

(B85&E2) Menu:"FMO"-"Fragmentation(manual)"-"BDA setting"ZonlZL1=15& .
BE IR &YV atom' BIREA "dual"lZEEIN DS, 2[R FEHKLClick T
1% B OFREFHBDAIZ, 2F B OFBRFEFHABAALLY  BIEICHFBDAT
FneNnd, BDAZHIFRT HIZIE. 3t HBDABAAIRFZ D [EZEF TLClickd
%, BDARRZETIZI. Menu:"FMO"-"Show"-"BDA points" (k' JL) ZofflZ3"
B



3. fumodel M E1T4I
— BEETILDOERISFMOSENDETET —

1) fumodel. exe ’é%ﬁ?’ %

==

main pansl of fumodsl

- accept menu and widget i1nput

- accept mouse and kevbocard input
—- display molecular model

- display messages on status bar

PyvCrust console
- display messagses

- execute python commands




2) 'File’'-"Open’ * —a—7T pdbifkf.ent’' 774 IILZR<,

(the background color of window was changed in the following
figures)
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4) 'Select’-"'Non-AA Residue’ A*—a2—%#FETLTIE7 I/ BEEEEEIR
95, BERsNF-IEF (EH) xR TERRIND
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5) 'File'-'Open' * =—a—%#=E{TL T "fkb.mht” 77 A I ZFHEHAD
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9) "FMO' - Make GAMESS input’ * =21 —%317L T "GAMESS/FMO Input
Assistant” /SR JLFEH <

(BETY) ZORDGAMESS assist/SRJLIZIB/NN—230 01D,
fu-23Dec2013hRTldk. —ZPEEINTLVS



10) EEBMZEIRLT. ARILDOTAHIZHS “Make input”"7R42 > % if
IE. FMOSFEDA AT —2DBMERLESNS, BEL L, “Edit/ViewA
ZaA—FFRTTREAERE DPEVCAANT R 2HE/{RETES

i GAMESS/FMO Input Assistant e
File Edit/View Setting

Method: ndayer 1

Job title:  pdb1fkf

Charge: .0 | Spin multiplicty: 1|

Solvent model: | gne

| wave function: RHF
Basis set: 6-31G6*
Set for ayers: N0

=

L

=

&
a4 a4 L]
o lllo =]
S [Ils =

6-31G*

L

Properties: option
orbital energy | Mulliken population
multipole moment | | electric potential
molecular orbital density matrix

Computer nodes: 1 cores/node: 1

memory: 1 disk: 256 GB/node

Make input Close

(BERY) ZORDOGAMESS assist/ S\ JLIEZIB/N\—230 DD,
fu-23Dec2013kR Tlk. —EEEHINTLVS



4. ZR/NRILEEDBEEE

1) a> bA—J)L/NRJL ("Window ="Control panel”)

H-lrm:[ -l
Scale:

R emvirgnment ,

9 0 g ervvironment setfing.

Color: Unsal amdronman

" Hide envronment sel  environment: select  environment
@ 3t Show envronmen

Label | atom resdue atoms.
Model: | - | Unsel environment: Deselect environment

ne/stick sze 2 atons,
orde/balsze |

Menu item:

Ruv  environment: remove  environment

wdW/SA scale 1.0 HIde eny I ronment . Hide eny I ronment atomns .

' Section mode

Select radius  (A)
atom @ resdue .0
~Add environment (A)
atom @ residue 0
Make group/molecule
¢ growp molecule

Agma hara

Clear |  Apply |

oK |




2) V1) —ER/ARJL ("Select”-"Selector”-"Tree”)

2HG1_g8
IHGZ_89
2HG2_90
3HGZ_91
IHD1_92

chain-residue-atoms are displaved in tree

format .

1IClick each item to select,

2ilhen vouclick two items with shi ft-key pushed,

the items between the two are selected,

AMWhen vou click several items with ctrl-key
pushed, clicked items are selected,




3) Name/Number:ZiR/x2xJL (“Select”"Selector”—"Name/Number”)

Name selection:

Click an i1tem in pul|l down menu,.
Number selection:

Select atoms or residuss by
sequence numbsr

The following format is accepted |,
1,2, 1020, 25,28

Push "Applv" or "OK" button to execute

the number sslection,




4) I-Matrixaro#4+—A— 3 UEE/RJL ("Change”-"Conformation”)

2 " ZMatrix Editor [fk506] | 5|

Made: 2 mouse [ pon-mouss

11Switch "SelMode" to "guadruple" in the

pll 56 [p& 54 |p3f 53 [p4 51 malin DEJ.I‘lE|
‘Raser| selected atoms for move 21 LClick four atoms, pl-pd.
' length{p1-62) 1.50656 1 0.01 A1 In mouse mode
angle(pl-p2-p3) 124.524 || 2.00 . . .
e — CTRL+RDrag” to change geometrical
resa : ler paraneter. Push "apply” i f vou want to keep
Undo | oK..| current conformation for "Undo®

*
L]
=
==

A1In non-nouse  mode .. push "apply" after
setting parameter in the input window,




5) GAMESS input assistant/NRJL (“Script”-"gamess-assist. py”)

B GAMESS/FMO Input Assistant (IR
M ethod: % Moz FMO3

"MD" is not supported vet.

Structure data: @ ntemal oW “from file" is not supported
Job tkle:  .pdby.ent file name here
Charge: 1.0 Spin multiphcity: 1
Run type: ..gn.g:m- o ||
Wave function: | gwF T:I:.»J ]
Eask sal- O = Choose itemn
Sobrant modek [
*Multinle byer onld Layer: | Appk |
Propertias: [
orbital energy + Muliken population
multipcle moment  electric potential Only checked items are supported,
molecular orbits fensty matric
FMO specfic properties: =]

< PIEDA . ,
Created Input file name is shown here.

memaey: | 2 | dek 256 G/ )
file.

Created GAMESS nput fie

-
o
-
-
'
| Dt Al claar
Computer: B /
e ! s Push "#pplyv" button to create the
.——'__——__—-

Push the button to edit the file.

...............

(BHY) ZORDGAMESS assist/ SR JLIZIB/A—230 D 10),
fu-23Dec2013fR Tl&k. —EfZEEINTL'S



6) TINKER optimization/N=<J)L ("Script”-"tinker—optimize. py”)

o TINGR Optmiacon 1
Forcefield M EE R
EAER ORI
progm: [newton - | methodi(a__ ]
0T o ‘
minimizer®;E1R

s °

(@] .; i
[ close |




5. PyCrust (python®IDE) D fELYA

— fumodelMmethod+°python programZzE179 % —

PyCrust shell T, FUDBE$/python T 05 5 LD EFTH

>>> fum.CountResidue('ALA)ENTER]
>>> fum.ExecuteScript(‘short-contact.py',F

PyCrust in fuMndel‘

alse)[ENTER]

' | L o)

File Edit View Options Help
Ml >>> fum.CountResidue ('ALA’
('RLR', 5)

execfile (

mol= lcrnhadd
There is no short

> fum.ExecuteScript ('short-conta

contacte

)

ct-atoms.py', False)

>>>
'E:/fu-Nov2013/fu-Nov2013/fumacFeb2014/script/short—contact-a
F

d atoms.

Namespace | Display | Caltip | History

I D'Epatcher|

- locals()

locals ()
[

Type: <type 'dict'>»

| PyCrust 0.9.8 - The Flakiest Python
&=

Shell




fuplotDEeEEE LN

SEHMAIZ. 'fu user's guide.pdf &'xxx{F VA . pdf SR L T &L

D704 5 LIEFMO Version 4.3 in GAMESS VERSION 1 MAY 2013
RODT7I Ty bEFEHAATI F7I12F B,

1) fuplot.exeZE{79 5

W fuPlor — = Eﬁ
Fila Flot window Hel .
l R ° Main panel of fuplot

Selected for plot Data kst
' 4—/| - open files
- gpacify property

Plot property
< PIE/PEEDA | | CT charge |
__|Mulken | _|ES potential
" |pensty | | ol [Remave]

Clar | Pt | | Make denved data |




#91)whH 3B L "Selected” &=

2) 'File'-"0Open’ A =a2—%FEIT9 5, EAFDET
fkbp_fk506. out, fkbp. out, and fk506.out (ZHt 53 DDFMOFtE AL
HhoTWbET3)
“opdb”, 7 inp”, out" DT FAILDEY FTREEShB, B/ARILOT
FDOpen"IRAEI VDT EHEINGDT 74 ILHE

oo

n°en

#

" Dpen Wuibpéa Files
| Drectory

k] sethnags
ald
d=tn
dist
doc
Draglirog
Puli il
=i 1
nampie
Ve
Apm g

aricil

T =T FT T OFT FT FT ET T OET Y

..
= | =
£

. -'_"rl-'-"Ll.'J1.- P
¢ L] metagats

Flas
Lornhadd ent
[ emhadd A
Lernhiadd out
LRcftadd. =nt

E || ficS0é.ent

MaS06. inp

Pe 506, Bul

febp. ant

fickp. inp

Tabp. out
Pabp_MeS06. et

- FER. " ol " fg, e, -I. St M Claar

¢ e Corwenton

® N FeS0E. ant

|1 PhcSieh cnt

—_——

Seimcted |
FeliiE ififl

Faop ek
fatp inp
Pags cuk
il P56, enil
fibp_ P06, inp

fidp_Aci0d. out

Cancal| | Gpan

AEND



3) HZAAADNEDHBEfuplotD AL 242 KOIZE-ST., “Data
list"BIZ"HFRB” (F7A4ILEBDR—RE) BhRERSHh

T . i b
G AT
File Plot Window Help
Selectad for plot Data ket
data ... 1:fkbp . ERr
outfile .. EXfu- = 24kE06
Apr2013¥fu- Svfibp_fxs0e
Apr20! Zesarnpleyfibp. out
mpfie ...EX¥fu-
Apr20d fu- o
Plat: property
[ IPIEPIEDA | | CT chasge
[ Mulkean ES potental
Densty | Orhitl Remave|
| Clear | | Plot | || Maka derived data |




4) “Data list"BT., 7AY FFB3RFHEVEDTIIVIT D, IARILD
D “Selected for plot"ET7Aw b9 5 property"Z2F v o9 5,
“Plot"7R4 > %#3 & “Plot PIEDA"/NxxxJL (PIEDAZF z v L1=-1EE&)
MA—ToT5B, 527N FILZEITIHFBLTWBRERIEERS YYI TR
HA—ILTEDE, £, Y570/ —%EH1)v5 (LClick) §5&EFD
ENRTEIND (BiBT D MolView BABEHILNT NS E, ZHITIFTT AV E
HOEFUKREIZA B)

—ommaer-me 2T HEREEC RS AR L EARRHERACEEER S
17 mra b e

Frmgment #: . . Piot: *FE BE for 4 e < oex Y chvm 15 <~ [ahlanadl] mGraph
y.ramgalel-k 5.0 Sort: ¥ fragment #  distance farge sl Fals' e m



5 BTIZHB "2DGraph”RE U F#T L. 2RTAAILYT 5 TDINR
WAL, EFSvY (WDrag) 94655 7hARO—ILT B

» ° Plot PIEDA: 1:fkbp ot

| File  Edit !

FE/PEAD

N SRR

[kcal/mal)

= JEDHLH

-
Ere=rgy

—= b L V- SR




5 BT T7DNRILOATIZHS "MolView'7”RZ2 U FHT &, HFiE
ENRRTEINDS, CZTIEE7ONRTADE BETS 70 tot"DIE) N
HS—THREREIND, CITIE. FEERE 1ine" TRIRLTULSH,
“stick”Et=Ix"ball and stick”IZ3 B & RAOT LY,

Beby: Rurmbar of HTOiTiS = RES




T fuplotdD A A4 D EEOATIZH S "Make derived data”7R% > ##H3,
BHLN=AAET "int=3-1-2""int"[EFZELRKFTELLY)ZAALT
“OK'7RR U &|T, CRNTT—E3IMDT—421E2%5IFELE=FHLL
T—AMN Int"EVWSARITHELDNDS, SIZTEDIEHIZER., ITEESK
T. RVDBIZRVNTEDEEZLAHY ., HWTUAY FOREENH S
DT, 5IZHEIFXZDIEBETHEET H) . —cOT—A2IL. Tkbp& k506D
NFRMEEERAIRIILF—FRELE5IENTES,

L. B - = B

Selected for plot Data kst
data ... 4:nt - 1 :ficbp
|} comp ... +3 -1 -2 2-TiSihE
| B 32 putfi .. ExNfu A:febp S0

i

| | Aprdol3efu-
| | Apr2l]i¥sampe

¥ficbp AcS06.out

Plot property
4 PIE/PIEDA  CT charge
Mulier ES potentia
Dhenesity Cirhits F:e-r'u:!n.-e _
Caai Plot Make derf Tout lke, name=3-1-2...
B nt=3-1-2

Cancel |  Appd Ok




8) fuplotDAA 4 kDT, "4iint” T—=R%F0UvyIL
T "Plot"7/R2 > Z %19, PIEDAOET—4 (fkbp-fkb0645 S5 AD
PIEDAA 5 Tkbp & TkB06MPIEDAZB|LN={E) ATAw fEh b,

I [] '-"ﬂ.ﬂTED.-‘. ;1-:|n|! —-— i =W‘
|Hh Ecit
|
|

[n] FE/FEDA: FESI0S

540 7 Enot
| -':I:':. Cies
= igor
| £ 20 ¢ -
.:5- 10 * ﬂ [ = [aii1
] D R e . [= I
] 0 F
) =20 f |
(-1 an
41 F
= R
~aoweetee 2 C R R R R L RN AR AR R R ES
fraamesnt ronber
Fagment & &5 T Pz @ PE _BE for (Yes [vex v ami o v 1b <- GHpolofy  2DGmoh
e 1
v.ange(+-r 15 Sort: @ fagmers ® dstnce | brge | osmal Molies| |

BT S7/13RILDPlot"TT AV, HPIEDAD 7R EIRTE S, "ex" (R
F) Eer" (8N DEBGEEZRDDITHES (—HDORAEIRELI-EE. £
NoD MM "tot"[2755)



futoolsMHERELELVA

sF MBI, 'futoolsfE FERBAE .pdf ZSHRL TSy

1. futools.exeME1T
futools/ AR JLDRA ZclickL TB IDtoolZETT 5,
ABAHIE. a2V —IL 9L RO TITS,

l‘au,_ fuTools -'

|| File Tools Setting Help
— pdb toaols

| split_pdb

merge_pdb

extract_res

pick_up_obj

replace_res
delete_wat

report_missing_atoms

|
| |
| |
| I
| pick_up_unigue_res |
| |
| |
| |
| |

report_unigue_res

2. tools

- —
=
|
£l

menu

g8

ile Setting Help

pdb
fmo | ‘

o

misc | ‘

batch | ‘

all L
—

| AVY—AUEY

ile Tools S Help
— fmo tooks
| | fragment_use_bd |
| set_res_frgdat |
| miake_fmo_input |
i
|

File Tools Setting Help
— misc tools

make_filelst_file

vert_atmnam

|
|
reorder_res |
|
at |




2. futoolsd*y— )L B L1 HE

pdb tools, fmo tools&misc toolsh %5, Z D1, logDIRFX/\YF
WIBHEREL H Do

1) pdb tools

Dsplit_pdb ... PDBIZ7AILEHEIT S

@merge_pdb ... PDBIZ7AILEHEET S

@extract_res ... PDB77/ LMW REDT—2%HMHL T, REDPDB77
AIVEED

@pick_up_obj ... PDBZ7A LM\, ETHDIERTFRERALGEEZHEHTS

®pick_up_uniqu_res ... PDB77MILFDI=—_—VRKELFZHHT S

®replace _res ... PDBHDEREDT—IEEZMZ S

@delete_wat ... PDBZ7AILHRDKDFDT—E2%HEIBRT S

®report_missing_atoms ... PDB77A LR D RERFEHET S

@check_geom ... PDB77AILDEE/N\NTA—R ($EEIEEE. &
EHEE IR FHEERM) Z&RET D,

({&#) split, extract, pick_up tools®i&L>
split ... EARZIAIZHEINAR.ELEN)
extract ... AN —EZEEYZT(1TAA THA)
pick_up ... Ao —HMMYET 1AD. EHAH)



2)fmo tools

(Mfragment_use_bda ... PDB7 7ML DT—R2EBDAT—R 77 A IV ERHAA
T IZT AR T7AIV(frg )BT Do

@set_res_fragment ... PDBIZ7AILERBED TSI AR T 74 )L (' .frg )i drid
AT XIS BDEREETSTAVRRENT B, IV AR T7AILEEEZTHT,

@make_fmo_input ... 757 AT 7 A ILEFEAIAA T, GAMESS-FMOEtE D
ART7AIEERT D,

@fmoutil ... FmoUtil (& 3Z L7=fortran program) #2179 % (FUL D E#E (7 LY)

3) misc tools

@®make_files_file ... TALIR)FIZHEZT7AILDIT7AILEERMLI=T7
A ILEVER T B(futools TlE. files-list file&ME5R)

LI F MDtools#E L. AMBER? M /IPDBT 74 )LZPDBRKIZEZ 5= DHLD
TH5H(FUIEZPDBERZHIREL TSN T, BRELLEDFERMNARELTLS
EWAATGHEREDEZARLY)
@convert_atmnam ... PDBRF& D $7 <-> [BZ#2
reorder_res ... PDB77/ LD ERE DsequencezxEFAATZT71/IL
(‘seq)&1EDH. Ff=. seq [T TREZ MUV BEZA-PDBI7(ILE1ED
@set_chain_name ...PDB774 JLICchain& & {9 %
Bchange_atom_order_in_wat ... PDB77A/ILF D KD FDRFDIEE%
'H-O-H'M 5’ O-H-H'IZE&E 9 5,



