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2. RTEZT 0T nLT—H
1) Bfive s ntsr—4
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JA+1 PDB MISSING RESIDUES
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REMARK 465 MET A 1
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'JA+2 PDB HETEROGEN

REMARK 600 HETEROGEN

REMARK 600 ABOUT UNL A 763, C 745, D 723, a 763, d 723, k 745, THEY HAVE
REMARK 600 CHARACTERISTIC THE ELECTRON DENSITY MAP AS SOME KIND OF
REMARK 600 DIGLYCERIDES.
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J X b4 report unique res

executing program report_unique_res

+++ enter file name of input PDB data

c:\ps2\3arc\3arc.pdb

+++ enter 1:AA, 2:Non-AA, or 3:all kind residues

3

report residues: all kind residues

--- report-unique-res job starts at 2014/04/25 21:13:12

running ...

number of total and unique residues 8368 40

residue list [[' CA', 7], [' CL', 6], [' MG', 2], ['ALA"', 464], ['ARG', 226],
(Em)

UNL 78 38 flEl &> 5 23, Z 43U DI AL+ 72 @ TR S Tld 2 < B O " et N & 5

ZLICHE,

@nF7 V=7 =2 2lETD
PDB @ ftp B Finb, IERTF F3FO7 L—b7 =2 (nht) ZINEES 2,

FTP site of PDB: ftp://ftp.wwpdb.org/pub/pdb/data/monomers/
KiFEHESTHWA T — X ITFERNINE LT, ps2-material¥mhtfiles 7 # /L& —|ZIL D
Thd,

@1 1T fumodel Tff 5 OIZER] 72 XL 912, make_filelst_file > —/ L (futools ® tools
A=a—Tnisc ZESE, ZOYV—NAVOFTRY VBREREND) T, TbD7 7
A N4 EFRIR L7277 7 A v mhtfiles. fuf Z{F-> Tk,




J X b5 make filelst file

executing program make_filelst_file

+++ enter directory name
c:\ps2\ps2-material\mhtfiles
+++ input file extension, like .pdb,...
.mht
+++ input special character for priority, '','@','!','$','%’
Enter ¥—% A7 %
+++ enter file name of filelst-file
c:\ps2\mhtfiles.fuf
--- make_filelst_file job starts at 2014/04/16 10:48:09
running ...
€1
+++ enter command for make_filelst_file, 1:quit, 2:again, 3:imode
1
quit make filelst file

DRI A OFEMZ <5
report_missing_atoms (non—aa residue option) —/ /L& SE{TT 5,




J X k6 report missing atoms

executing program report_missing atoms
+++ select job option. 1:non-aa residues, 2:aa-residues.
1
+++ enter file name of pdb file(.pdb)
c:\ps2\3arc\3arc.pdb
+++ input mht file(s). i.e. "filel,.." or "< file-1lst file" (do not type
quotes)
< c:\ps2\mhtfiles.fuf
+++ do you want to output in log file? 1l:yes, 2:no
2
missing atoms: resnam, number of missing atoms and atmnam list (heavy atom
only)
(Em)
BCR:649:B 0
SQD:768:D, 11, [' C21', ' C20', ' C22', ' C18', ' C19', ' C14', ' C15',
' c16', ' C17', ' C12', ' C13']
(W)

SQD:768:D (A « FREFE T $HA) UL EOJRFORERH H, Z 2T,
SDQ:667:a DX HIZ, RENLRWEE LT ) Fahvd, 2k, XEXH L%
BETDBROZBICT 570 THL (ROBEFEETIT, TR b DN L KERT
Zab—42%),

G /E . report_missing atoms(aa—residues option) Y —/L & FE{TT 5,
SEV, RUXRTF RO FICIEKRBRF2 720 GERESKOXRBIZH L1, £2TN
Kim & C RKimitid TH D)
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1) /~—DPDB 77 A NVElED
(Dsplit_pdb 7 —/L® chain option T. 3arc.pdb % chain Z & @ PDB 7 7 A /LT 43 E|
Téo

YA 7 split pdb®DFEAT

executing program split_pdb

+++ select split option. 1: at TER, 2:chains, 3: pro,chm,wat
2
split option: chains
+++ enter file name of input pdb file
c:\ps2\3arc\3arc.pdb
+++ enter directory name of output PDB files
c:\ps2\3arc\chain
directory not found. directory name= c:\ps2\3arc\chain
+++ do you want to re-enter or create? 1:re-enter, 2:create, 3:quit the job
2
+++ do you want to output in log file? 1l:yes, 2:no
2
base name of created pdb files= 3arc
(W)
--- split_pdb job ends at 2014/04/15 10:01:50, elapsed time: 1 sec.

@3arc—chain.spl 77 A V& TT 4 X THEL T, /NCFD chain 4D H D& HIFR L
C. c:¥ps2¥3arca¥3arca.mrg & CHRET 5.



J A k8 3arc—chain.spl 7 7 A /)L DiEE
# created by split_pdb at 2014/04/15 10:01:50

INSCF D chain 4

DAY ~THIBR,
# parent pdb filec:¥ps2¥3arc¥3arc.pdb ey gl
77 AN

c¥ps2¥3arc¥chain¥3arc—uA.pdb #A —-3467

‘c:/ps2/3arca/3
c:¥ps2¥3arc¥chain¥3arc—uB.pdb #B —5786 /ps2/ /
P arca.mrg’ 4 T1HR

£ %,

c¥ps2¥3arc¥chain¥3arc—uZ.pdb #Z -534
c¥ps2¥3arc¥chain¥3arc—la.pdb #a —3409
c¥ps2¥3arc¥chain¥3arc—Ib.pdb #b —5666
A
c¥ps2¥3arc¥chain¥3arc—lz.pdb #z -519

@merge_pdb > —/)LC, 3arca.mrg 7 7 ANV E AT LT, £/ ~—a®DPDB 77 AL
c:¥ps2¥3arca¥3arca. pdb Z1ERKT 5,

YA 1+9 merge pdb®DFELT

executing program merge_pdb

+++ input pdb files to be merged. i.e. "filel,.." or "< file-1lst file" (do
not type quotes)

< c:\ps2\3arca\3arca.mrg

+++ enter file name of output pdb file(full path)
c:\ps2\3arca\3arca.pdb

--- merge_pdb job starts at 2014/04/25 21:26:13

running ...

total number of atoms 27140

--- merge_pdb job ends at 2014/04/25 21:26:14, elapsed time: 1 sec.

Z T, &R AT UE, fumodel THAUL LV (fumodel 32 B> MRTIE, RARTE
HIRNETFHILS TRETHS, 7L, BB RKREES DD T, ZOWRETET Y
TVEHE%4T O OIZFERAHITIE AR,

2) B/ =R I)~TF R FENTTF R ERRBKICTET D
split_pdb > —/V (pro, chm, wat option, no environment) C. 3arca.pdb &, &~ U7
F K (3arca—pro.pdb). FE~XFF K (3arca—chm. pdb) & FEfh/KE4 (3arca—wat. pdb)
WCEIT B, DEIT 7 ANEENT D7 3V E 4L, ci¥ps2¥3arca¥pro—chm—wat &9 5,



J X b10 split pdb

executing program split_pdb
+++ select split option. 1: at TER, 2:chains, 3: pro,chm,wat
3
split option: into pro,chm,wat
+++ enter file name of input pdb file
c:\ps2\3arcal\3arca.pdb
+++ enter directory name of output PDB files
c:\ps2\3arca\pro-chm-wat
directory not found. directory name= c:\ps2\3arca\pro-chm-wat
+++ do you want to re-enter or create? 1:re-enter, 2:create, 3:quit the job
2
+++ do you want to output in log file? 1l:yes, 2:no
2
€1
split-fileslst file is created
c:\psi\3arca\pro\chm\wat\3arca-pro-chm-wat.spl

number of created split files= 3

3) pro [ZKFRFEMHMNT 5
(D3arca—pro. pdb % split—pdb(chain A7 3 ») ¥V —/LC chain IZ5EI4+ 5, 5% 7 7
A IWERENT B 7 IV E L4 1L. ci/ps2/3arca/pro—chm—wat/pro—chain &9 5,
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Y A h11 split pdb
executing program split pdb

+++ select split option. 1: at TER, 2:chains, 3: pro,chm,wat
2
split option: chains
+++ enter file name of input pdb file
c:\ps2\3arca\pro-chm-wat\3arca-pro.pdb
+++ enter directory name of output PDB files
c:\ps2\3arca\pro-chm-wat\pro-chain
(W)
split-fileslst file is created
c:\ps2\3arca\pro-chm-wat\pro-chain\3arca-pro-chain.spl
number of created split files= 19
--- split _pdb job ends at 2014/04/26 17:04:01, elapsed time: 3 sec.

+++ enter command... T’ 3> ZAJ), #\WT, 5 HEANT A,

U A b12 futoolsh 5 fumodel Z L&) 7 5
+++ enter command for split pdb, 1l:quit, 2:again, 3:imode
3

+++ >>> 1:quit, 2:again, 3:view input pdb, 4:view output pdb, 5:view pdb(&frg)
in directory.

5

openning fumodel ...

(W)

fumodel 2SEEE SN D, EEIRFIC, HEISNIZETDPDB 7 7 A A NFEHIAENT
W35 (chain IZEBEPT 19 AK), FH EIZH B Molecule BTHFEHIBINEZITFDHIC
»HD > REUTIER S F 218K LT, Add-H and bond to AA residue A = = — (/X
FNDAT v a2 F, T Default I %) TKFEESF, ThLhziLo PDB 7
TANDT 7 A IV DRZIZCE DT TRIFT S (7= & 21X, 3arca—pro—uA. pdb —>
3arca—pro—uA@. pdb), fumodel % close L72\ & futools (ZHIFEHINE 5 72D THE
THI L,
(fHe) 7 7 A NDOR=AL OFRARIZCE AT 2 DIE, 2T make_files_file V—/b
ST, T4V FPIHNOREDTZ 7 A NMFEZIRY BT 720 Th 5,

11



mailto:residueメニューで水素をつけ、それぞれを元のPDBファイルのファイル名の最後に@をつけて保存する（たとえば、3arca-pro-uA.pdb->3arcca-pro-uA@.pdb）。fumodelをcloseしないとfutoolsに制御が戻らないので注意するこ
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File Edit Show Select [Add| Del Change FMO Script Window Help File Edit Show Select Add Del Change FMO Script Window Help

Mustlode: [rofate _~] SeMod  H and bond to AA residue : [arcaprou z__ ] 6) | [[ Metode: [otote <] Seblode: [snge ] SelObject [stom _~] Maleae: [sercarproz HeE)
H and bond to water -
H and bond to non-AA residue

Bond

Functional group

Add H to Cut AA

1 WY XTF RAOKFEFAN

Q@ETORY XTF REITKFE AT &DIUX, fumodel % close T 5,

() £ET 19 RKOR Y XTF RIZFETRFEZ 2T 2 D3 HEE TH D, fumodel (213,
script FEITHEEED MO > TWADTZ N EIEHT 5, c:¥ps2¥fu-script (ZHNDH 7=
script IIARFHFE S D= DIHE-T-, T 2T, PyCrust 2>/ — Lk,

>>> fum. ExecuteScriptl( ‘c://ps2//fu-script//add_h_to_pro.py )
EAFA LT, add h_topro.py A7 VT M &2FETTDH L, 19RDRY RTF RIZ

&ﬁkmﬁ%oﬁf\%@mm774wﬁ%ﬁéhéo

File Edit View Options Help

>¥>
>>> fum.ExecuteScriptl('c://ps2//fu-script//add h_to_pro.py’)

ace | Display | Calitip | History | Dispatcher
locals() Hlucal:()

PyCrust 0.9.8 - The Flakest Python Shell

X 2 PyCrust =12 /“—/1/0))\7]

(EE1) Z7ANMDT 4o L7 YOGV //7 265 (¥ITBKE),

(EE2) ZZCHRMET 2 script (IA2T, REHESTRNIEI O TH LD
T LARTT A NAEPITRICENTH D, E>T, RiEEH=D
—5%ﬁ@w~w(?4v7hug%774w%@w—w)K%ofm@
WETFANPENE NS =T —REE 5O THEE (ZOHEIE, il

CENWTHL T 7 ANAEEETITEN),

(FE 3) fumodel (Z DA L AZ AN fum) 1L, WEBT script 22179 5 method
Z 2 Do TW5 (ExecuteScript & ExecuteScriptl). Bi&E X YLHEZ)
script & Script A == —|Z&GR LTl D &R T %E 1T K72 scrpit
R ETTLOERTH D,

@split_pdb > — /L& T L, make_filelst_file #5317 L C, KIZ merge_pdb ¥V —/L
T. XN—240kxkBEECO 7 7 A VDT 7 ALY X K 7 7 A4 )L
c:/ps2/3arca/pro—chm-wat/3arca—pro@. mrg Z{E5,
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J X F13 make filelst file

executing program make_filelst_file

+++ enter Directory name

c:\ps2\3arca\pro-chm-wat\pro-chain

+++ input file extension, i.e. .pdb,...

.pdb

+++ input priority character at the end of base name, '','@"',"'!"','$"','%"
@

+++ enter file name of filelst-file
c:\ps2\3arca\pro-chm-wat\3arca-pro@.mrg

--- make_filelst_file job starts at 2014/04/26 17:14:06

running ...

searched files with extension, .pdb, in directory
c:\ps2\3arca\pro-chm-wat\pro-chain

number files found: 38

number of picked up files with special character, @ = 19
c:\ps2\3arca\pro-chm-wat\3arca-pro@.mrg file is created.

number of files: 19

--- make_filelst_file job ends at 2014/04/26 17:14:06, elapsed time: O sec.

@merge_pdb ¥ —/L&FIT LT, pro Z K35 (3arca—pro@. pdb Z1ERKT %),

J X b14 merge pdb

executing program merge_pdb

+++ input pdb files to be merged. i.e. "filel,.." or "< file-1lst file" (do
not type quotes)

< c:\ps2\3arca\pro-chm-wat\3arca-pro@.mrg

+++ enter file name of output pdb file(full path)
c:\ps2\3arca\pro-chm-wat\3arca-pro@.pdb

--- merge_pdb job starts at 2014/04/26 17:15:49

running ...

total number of atoms 41116

--- merge_pdb job ends at 2014/04/26 17:15:51, elapsed time: 2 sec.

®fumodel T 3arca—pro@. pdb % FHiAiAA T, Select-Non-bonded atom X == —T. &
MNTETCWRWETFEF =y 732 (WEMEDHELRT = v 71270 25),

13



mailto:④merge_pdbツールを実行して、3arca-pro@.pdbを作成する。

File Edt Show Select Add Del Change FMO Script Window Help

Mushode: SelMode: Selobject: [aton -] Mokade: [sarcapro@ BB
i

File Edit Show Add Del Change FMO Script Window Help
Hydrogen atom

Non bonded atom

Water molecule
Non-AA residue
AA residue
Side chain
Backbone

Complement
Deselect all

All show atoms
Select all

Environment

non-bonded Ji 1%

AL N
Voo
select non-bonded atoms Mwu ronbondedatons. A J

Object » b
Multiple selection

Selector

3 AT ETF =

(##i/2) 3arca—pro. pdb TR U RXTF ROHBNH22D5 DT, BIRITK U TKERF 20
W, —ETTOoTHENTHLDS, LinL, TORTIET—HOKE (LEU:40:],
LEU46:Y, ALG:45:F, LEU:352:D, LYS:84:E) TKFEMMIMIKLKTHD T, % TFH
TOFELN/LEIRD, TN TH, &z KL L0 uE, funodel T,
3arca—pro.pdb (c:/ps2/3arca/pro—chm—wat 7 # /L ZHNIZTE CWNB) ZFitHriAA
T. Add-H and bond to AA residue A == —%F{TT 5,

(EE) fumodel EENEFOFHETE 7 7 A /L fumodelset. py
C, fum. usefmoutil=True (default) &35 & Fortran & =2 — /LML 5 A3,
False &L python Da— R&FHEH> DT, ¢ THETHLIELS RS (30 55030
%?)

4) chm ([ZAKRFEFRF 2435
(Dfumodel ® File-Open A = =—"TC, 3arca—chm. pdb & mhtfiles. fuf & Fide
() fu-23Dec2013 AR TIE, Z OHEEEIFME A 72\, mht file Z & DD3OFE R
EUVNT 7R,
@Add-H and bond to non—AA residue-Use frame data X == —T/KFEEZDIT D
(D LRI A D370 % D THED)

Qmmjel ¥ pro: Barca m ™ [ Chmesif
Fle Edit Show Select [Add) Del Change FMO Script Window Help ™ I Fle_Edit_Show Select Add Del Change FMO Script Window Help

T T Y MusMode: SelMode: SelObject: Moleaie: [3arca-chm BEE
H and bond to water &

Hand bond to non-AA residue > o

Use frame data
Use bond length
Use bond multiplicity

Bond

Functional group
Add H to Cut AA

Box waters

|| use mht file from PDB. Failed to attach hydroge atoms at 10755,

X 4 FERTTF R ~DIKZMN

14



@IELL W iemE 9 0 E B TR T 5 (SelObject-residue (2 LT L-Click, F721%
tree selector TXIE: residue Z IR ILAEIZ LT, Show-Selected only, ‘f F—oD
T2 IET),

Sarcan. %

" 3arca.

BET

rolfumodel [C
B [CI5] | e ——r e ————————————
Jool File Edit Show Select Add Del Change FMO Script Window Help

e e e
Xkﬂ? HLE Nz

e | | , }qﬁ 12k 2
5 | _ : %? AANEA

72U !

5 KIJENELIAMENTHENT =Y

RFEFA NS HIRILITIE LA RN ENRZ VO T, FRCERES BRET 2 (b
ENTRKIEDOFEAITER ), LIZHRTZ LT, REFE P HLEEIILTOLDOTH D,
HTG:726:0, DGD:660:C, DGD:657:C, LMG:751:A, SQD:768:D, LMG:784:Z, DGD:755:D,
LHG:772:E, LMG:729:C, LMG:776:C, LMG:669:B, DGD:661:C, LMG:692:D, DGD:663:H

IKFEDORA ML A2 ERN BT, £ O & L-Click L TEHIRFEIZ L T,
Add—functional group X° Del-Selected(FE 7=l Delete +—Z ) TKEZFIN/HIFET
%o DGD & LMG I3/KFEARAFT MO RIm RIS 2 & %,

model [C
File Edit Show Select [Add) Del Change FMO Script Window Help

MusMode: SeMot  H and bond to AA residue : [Borcachm <] ) &) [} mushode: Selode: SelObject: Moleade: [ 3arca-<hm pEE
ater

H and bond te non-AA residue

Bond

Functional group
2H
3H

Add H to Cut AA

Box waters
*CH3

|
QL /~ *_ACE > -
- )z[ *NME -
= *Other Atom [ ¢ ]
} “Residue_ l ) |

| |Add three hydrogens at a selected atom M |

6 JRFAEPREEIC L TAELBINTS
@FRBHY H F GEHEL UNL) X, 57 7L —A5F—% (.mht 77 A /L) B7R2NDTK

ZDII WD T, FEYSTHIT D, Select—Selector—Name/Number /X1 /L@ Residue %
T UNL 2T 5,

15



Fle Edit Show Select Add Del Change FMO Script Window Help

Mushlode: [rotate | SelMode: Selobjects [atom  ~|  Meleaules [zarcadm -|©e)

File Edit Show [Select| Add Del Change FMO Script Window Help

MusMode: [rotate Hydrogen atom [atom  ~] Mokaie: [3orcachm
Non bonded atom g

Water molecule
Non-AA residue
AA residue
Side chain
Backbone

Complement
Deselect all

Al show atoms
Select all

Environment

Object
Multiple selection

Selector

| Po@ 2 e sctr anel - _ EED_ Select residue(s): UNL
T AU AR R4 UNL) 2@ RRARIC TS

(B®Add-H and bond to non—aa residue-Use bond length X = =2 —"C/KFE%E DT 5D,

Fle Edit Show Select Add Del Change FMO Script Window Help

MusMode: Selioce: Selobject: [atom | Moleale: [serca-chm BiEE

File Edit Show Select [Add| Del Change FMO Script Window Help
Musttode: Seliol  Hand bond to AA residue s [sorcachm BEE)
H and bond to water

H and bond to non-AA residue

Use bond length
Use bond multipiicity

Bond
Functional group

Add H to Cut AA

|use mht fie from DB |

8 AWV T FIZAKFREMINT S

ELLAAWEENE ) &2 BHRTHERT 5, KENEL SN TWRWES, ORI
(ZFF®THRIN/AIBRT 5,

OE2TONHEEK 2= 5, 3arca—chm@. pdb TERAFT 5,

(flR) F2F, ZTORTIEH BT 7 b— AT =X %Mo TKFEEZDTHOFTOEKL (i
FREFEIEDOKSRRA ERMY) T FaEo ) 132 THERIZIE L < KEMN
MTELOT, FRROEERBEIAETHD (RiHE 2 TIXL LR BREZ
LTW3), 745, Add-H and bond to non—AA residue-Use frame data X =
2 —DFELTHIZ, Add-H and bond to non—AA residue-Use bond length X = = —
ZIATTRIX RV, R ETH D, BT 7254, IEL O
INTMEI % (AHHT?) BRI XETH D,

3arca—chm. pdb 2K %21 T 3arca—chm@. pdb TLREIFET 5 script Z1ERK L TH
%o PyCrust 2V —/Lipnb, RO A~ R AT HIE X,
>>> fum. ExecuteScriptl ( ‘c://fu-script//add_h_to_chm. py’ )

5) wat [ZKFBRFEINT 5
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mailto:3arca-chm.pdbに水素をつけて、3arca-chm@.pdbで保存するscriptを作成してある。

(Dfumodel IZ 3arca-wat. pdb & FeA A Te,

@Add-H and bond to water TKEBEZFINT S HOFMEILT X LITOT6ND),
@3arca—wat@. pdb TIRET 5,

(i) ZZC, HOMEE b3 25 &, Ky FRORIKE-EEPMELNDLDTEL A
A

6) pro, chm, wat & L TE /~—%2F#KT 2 (3arcal. pdb Z1ERK7T D)
D3arca@.mrg 7 7 A V&> 5 (=7 4 ¥ F72lE make_files_file >V —/L),

@merge_pdb V—/L T, #HA LT, c:/ps2/3arca/3arcal. pdb TLRIET 5,
(fti /&) fumdodel @ File-Merge A =2 —TIER ZILSD PDB 7 7 A V% FH AL TE L
W, 2L, FZRICEEDR DD DTV H WSS (GUT BISEEIC 2 561 TH D),

7) BEAFVY HIS)D§ £l e fid7a b EHIRL T

2 VD BEET VT INSER
RURTF RICKFEEMAM U, HISFEETETGBAELS) Fa hfblLiz, 22
T, BEOHIS EEAZ B LT,

SERIT e o7 brDELLENEHIRT S (T kv
bENT-EFETEINVLDITZEDOEFIZT D), ZOHWNX, KE/HEEVDERTE D H2KT
FEFTIT O (&BIZEMT LTV A HIS OB IIEIRT X7 e i3 @A),

@D pick up_obj Y —/L T, 3arca@. pdb D HIS #BREfT X TL Y HIT,
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J X b15 pick up obj

eexecuting program pick_up_obj
+++ input object name, i.e. "ALA", "chm", "pro"(do not type quotes).
HIS
+++ with environment? 1:no, 2: yes, 3:quit
2
+++ input cut-off distance(in A) of environment.
4
+++ enter file name of input pdb file
c:\ps2\3arca\3arca@.pdb
+++ enter directory name of output PDB files
c:\ps2\3arca\3arca@\his-e40
directory not found. directory name= c:\ps2\3arca\3arca@\his-e40
+++ do you want to re-enter or create? 1:re-enter, 2:create, 3:quit the job
2
--- pick_up_obj job starts at 2014/04/26 17:47:58
€1
number of atoms in picked-up residue= 259
number of created PDB files= 54
split fileslst file is created
c:\ps2\3arca\3arca@\his-e40\3arca@-pick-up-HIS-e40.spl
--- pick_up_obj job ends at 2014/04/26 17:48:17, elapsed time: 18 sec.
+++ enter command for pick_up_obj, 1l:quit, 2:again, 3:imode
3
+++ >>> 1:quit, 2:again, 3:view input pdb, 4:view output pdb, 5:view pdb(&frg)
in directory.

5
()

fumodel 25 EEN X 4v. 54 D HIS 73 AALINOBERILAZETe) O PDB 7 7 A LA
FAIAEN D,
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@Molecule BE L IXTZE DA
D2 FENT > T, AL b
5y F & BRI AT, HIS @
AER T b rEEIBRT D
(K& 7 m b Z2RRL
T’ Delete" ¥ —% 4, F7=
IX.Del-Selected A =2 —%
fif5), EIE LM% Save
as A=a2—TCJLD PDB 7 7 A

78

ISR

Mouse mode H#%
A

Molecule BEIRZ=

MusMode SelMode SelOb

|

-~

ject

&

-

=

S

Efmede e pro{hm-wat¥pro-chain¥sarcalpro-uapdb]
File Edit Wlow Select Add\Del Change FMO t Window Help

Mustode: [rotate = | SeMode: [singe | selobject: [atom

v | moleue: [3arcaproua

- &

X 9

JLDR— AL DI\ @% 1T 7= 4 B CTERAET 5,

il & LT, 3arca@-HIS9-uB-e40.pdb DALEL % LI FIZ/RT,

File Edit Show Select Add Del Change FMO Script Window Help

SFDFERE ~ T AT — FOYPE

Mushode: SeMoi  Hand bond to AA residue : [Jorca@+ilssuBed v
H and bond to water
H and bond to non-AA residue
Bond Use bond fength
Functional group. »| Hydrogen bonds
Add H to Cut AR ecbilcoiacty
Box waters
v % I
= o
»Ce " l
Fu
o ’“‘;‘;‘M
5y (x
< >
o 4
O e

Mushode: SelMode: Selobject: [aton | Mokeade: [sarca@issuBed v| (<) )

lUse bond length

|Atom HE2,58,HIS:9:8, Coord=(-5.254,-33.295,151.528)

73

PIMAY

10 Molecule B TCHF%#EA T, AddBond A ==—THEEZITITS

File Edit Show Select Add [Del] Change FMO Script Window Help

ow Select Add Del Change FMO Script Window _Help

Musiode: [rotate +| SelMode: [si

Selected atoms

Non-bonded atoms

BN Hydrogen atoms
Waters
Bonds

*Bond multiplicity

TER in pdb data
—

 [cormwe 00| Reee sevoe: Soobect [son 7], Moeai o rsisest <] 00

IDelete selected atoms

X 11 MG itV (FEEMELNTWA DL H D) H AR L T, HIRT 5,
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mailto:例として、3arca@-HIS9-uB-e40.pdbの処理を以下に示す。

of[E s .. -

e FM OOV < BMLTARY () » Farca s His ~ 4 | Frsom= )

2y HLATAS— =y @
(< Es T CREN

B 59>0-F 2] 3arca@-H1S9-uB-e40.pdb
mrAshyT e [ 3arca@-HIS23-uB-e40.pdb
g ca@-HIS23-uE-e40.pdb

ca@-HI1S24-UF-240.pdb
rca@-HI526-UB-e40.pdb
Ca@-HIS41-UV-e40.pdb

SEECED]
B kEaxv b

’) HISS3-UC-240.pdb
4 Cl=ad B HIS56-uC-e40.pdb
\ BesA |7 3arca@-HIS61-uD-e40.pdb 74l
. R | |
LAV Hl:arca@-HISO-uB-e40@. pdb]
| 77 romm: [aie -
| p— |

12 PDB 7 7_4’ /I/%%ﬁ?—?é

@4 T D HIS IZ DWW TRE DK DILIE, make_filelst_file Y —/L T
c:/ps2/3arca/3arca@/his—ed0 7 /L X —WN® PDB 7 7 1 /L (base & D&% 1D 4
D) D7 7ANIAKRNT 7 A )b

(c:/ps2/3arca/3arca@/his—e40/3arca@replace—his. rpl %) ZA1ERKT 5,

@ replace_res ¥ — JL T . c:/ps2/3arca/3arca@.pdb 1 ® HIS % & = #1 x T,

c:/ps2/3arca/3arca@@. pdb #1E5,

J X b16 replace res

executing program replace_res
+++ enter file name of input target pdb file
c:\ps2\3arca\3arca@.pdb
+++ input residue pdb file(s)
< c:\ps2\3arca\3arca@\his-e40\3arca@-replace-his.rpl
+++ enter file name of output pdb files
c:\ps2\3arca\3arca@@.pdb
--- replace_res job starts at 2014/04/26 18:52:55
running ...
resnam,resnmb,chain in ReplaceRes HIS 100 B

€1
note: connect data were recreated based on distance.

--- replace_res job ends at 2014/04/26 18:53:04, elapsed time: 9 sec.

®fumodel T 3arca@@. pdb % FHiAIAA T, Select-Selectore-Name/Number A = = —7%
FLIT L T, residue & THIS #3#&.5, Show-Selected only THIS 7ZIFFRREIH T,
FTARTOHIS DUFLZ K 2 72 E 9 e B CHERT 5,

INT, FE/~— a®D” BEFETIL (c:/ps2/3arca/3arca@@. pdb) 23526% L 7=,
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(fHJ2) 54 & D HIS OREEZ WNB WS FERORR) FTHET ADITER TH 5, b HFRE,

HIE L= T, HIBRT 278 A2 oW TORAMNED /U script Z{E-> T—§E
EEZ T AU L, 1o Z D LT0HDIE, &EA 42 (CLADMG 72 &) IZEAL L
TWAHHIS Th D, Tz —E OS5 t?ﬂ%é??ﬁ% IBMICRD (ZhTHZE
TETCHOASVT D, YAZNTHEIRET D), B, BRICENL LT
HIS Z L9 25 27 U 7 | c:¥3arca¥fu-script¥his_delete_h. py Z & L7z, W
Fix, fumodel #5326 EIFC (MHFEAiAE72< THWY), PyCrust > Y —)uinb,
>>> fum. ExecuteScriptl( ‘c://ps2//fu-script//his_delete_h.py )

CANNTAH, INEET LB D 18 (Z D sceript 25 3arca@-not—-done-his. spl
T ANEEDLDT, Tk fumodel THIAIAAT) ZFE)TYT 1 A HIBRL
N—=24 DREDCE DT TRIFT D, £LTO, @xFEITT 5,

8) WIFN Y7 5 A X —FF VOIERK (BE )
(Dfumodel |Z 3arca@@. pdb % Fi A IATe,
@Add-box water TIRIKKSY - Zf1IN19 % (32bit KLD FU Tld, AE U REIZRDHDT,

-
—

Z ClXEV shell (B.5A) #21 5,

@ 3arca@@-w35. pdb TIRIFET 5

File Edit Show

Select Add Del Change FMO Script Window Help

| MusMode: [rotate  ~

SeMode: Selobject: [atom  v|  molece: [zrea@ -] €&

— J
71 Add water box [3arca®] ]

Solute size: x=135.11, y=128.45, 2=07.73
Solute charge: 41
(") Box waters
© cubic box length (A),
147.1) yal147.1) &= [147.1
distance between solute and box wal (A)
x[60 | y(e0 | z[60
o) shel waters. thickness (A): 3.5

Minimum heavy atom distance between
solute and water molecule (A): 2.5

Add ions:  Na+ 0 d o

[ndo ] [apply ] [0k ] [cose] ||

| | |3arca @: Number of atoms =64006 (heavy: 29463 iycragen:34543)

13 WK ZINZ CTKY 7 A2 =T VEVED

(R 1) 22 CTRE LIRS TFIFZ/L 27 KD 300K TMD 24T fERDO RG22/ b

U (FUDT—% 7 7 A L¥data¥water—box. pdb &) # >X I & L TIEBN D, i
ST, Amber 72 ED ST b 7213 MD 2179 72 & L TRy 1 OFLE %
WD TR BV, NWGEFHEZITOIX, EXTF R FIChE T A—H
BT VA LRTIIEZR B0, FUIEIY ST A —2 O 7 WA U FEREN AR SR
72T (TINKER ZFEH L TWLDTHRY XTF ROLTHILUIHESIZTE DD,
RV XTF RyFREEND EHIBRSLD) . BliE, AMBER <° GROMACS 72 &' /)
B7a 7T A TITo TRRLLY,
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mailto:3arca-sol@.pdbでsaveする

(/2 2) 3arc.pdb OFfEZ 7.5 & OBC T IEAE db/KICHHEN TWT, WD Ky 1382

ETERVEIICAZD, THUNAKRERL, WHNE PO 72 St i ERE 7 /1T
WO DL INTES S,

(JEE) ps21TF 7 a4 FEICHE > THDHDOT, I TES KM FAZ =TTV E
LTI TR, F7 A FEAAAINL7ZET A OMERIE, RIFILAE THREE L

7=,

9) 1ER L7oME T — & O S E i
FFIZ, missing atoms M3d D5, RHELITERREI MET L Z &,
ORHE 72 1 A
i) check_geom > —/WIZ X5, FEAHERE, #5AMAOMRE

3arca—chm@@. pdb Z AT 5,

22


mailto:・3arca-chm@.pdbni

Y A 17 check geom®FEFT

executing program check_geom

! this program requres pdb file with connect data.

+++ select check option. 1:bond length, 2:angle, 3:vdW contact, 4:quit.
1

threshold length should be give by factors:fmin and fmax for

r < fmin*r@, r> fmax*re (ro:standard single bond length).

+++ input fmin and fmax, like "@©.8 1.2" (" is not input data).

find bond whose distance is shorter than 0.8 or longer than 1.2 times of
standard value
+++ enter file name of pdb file(.pdb)
c:\ps2\3arca\3arca@@.pdb
+++ do you want to output in log file? 1l:yes, 2:no
1
job may take several minutes for 10,000 atoms.
--- check_geom job starts at 2014/04/15 16:47:07
running ...
total number of bond length parameters= 11704
number of wrong length bonds= 55
number rij i-atom j-atom i-atmnam j-atmnam i-resnam Jj-resnam
1 1.205 725 743 (Cl1l1 C12 BCR:A BCR:A
2 1.199 748 750 C15 C16 BCR:A BCR:A
€1
55 1.202 10960 10962 (20 C21 BCR:T BCR:T
€1

UV C-CREAMEE) A FENDA, RTBR FERFR) OHOTHY, 2 EEAIZL
TIFETEL20RFHIETEL2HHATH D (Z OHIBHIIWDWINED . angle option T 90 FELLF
DOfEEAEEIHT L KEBSIE OEC X° CLA © 6 O TRIBEIZ 2V, 7272 L BCR:651:D ™
€29-C30-C39 OFEAF 88.7 ETHHDITRETH 5.

i1) - RIEFRIED B MR A

fumodel T3,
iii) REHY A K (UNL) © B

23



fumodel T3,

iv) fumodel ® Add-Bond-Hydrogen bond A =2 —% T L C, KFEAX Y hU—2 D
FUMEE LD (Y PEO T X EE LY,

I’_ E% B
File Edit Show Select [Add) Del Change FMO Script Window Help

| Mushlode: SeMo  H and bond to AA residue
I H and bond to water
H and bond to non-AA residue  »

File Edit Show Select Add Del Change FMO Script Window Help

MusMode: [rotote_~) SeMode: [sngle | Selobect: Moele; [3arca@ -]9e)

: [ace BEE]

gond Use bond length

Functional group. > Hydrogen bonds

vdW contacts

Add H to Cut AA

Box waters

14 KFJREAEEZRD
@ T E R

I AZOE 2O M0 (ab initio F7-1% semi—emprical F7-1L FMO)EHE LT, LK%
2, FMO{E®D PIE (RTHAEEH =RV X—) &L, EERKE/EDIEZRLI TN
HNEIMLT v/ TE D, FMO-RHF/STO-3G

RN TFROT, INEHEET S,
Z 2T, Bl&E LT, BCR:651:D T, AMI

HAILL > THREEZITI,
i)c:/ps2/3arca/pro—chm—wat 7 # /L& — FIZ extract 7 # VX —%{E->T, BIEDOH 5
FelA Z Zichit T 5,

ii)extract_res Y —/ /L& 34T L T, 3arca@@. pdb 7> BCR:651:D Z i+ %,
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mailto:extract_resツールを実行して、3arca-chm@.pdb

J X 18 extract res®FELT

executing program extract_res

+++ input resdiue data in full form, like "ALA:1:A"(do not type quotes)
BCR:651:D

+++ with environment? 1:no, 2:yes, 3:quit

1

+++ enter file name of input pdb file
c:\ps2\3arca\3arca@@.pdb

+++ enter file name of output pdb files
c:\ps2\3arca\3arca@\extract\BCR651-uD. pdb

--- extract_res job starts at 2014/04/26 19:03:07
running ...

extracted residues: ['BCR:651:D']

number of atoms in extracted residue= 96

--- extract_res job ends at 2014/04/26 19:03:08, elapsed time: 1 sec.

ii1)fH L7233 PDB 7 7 A /L % fumodel Tt iATe, fIHOEICHEAE RN %D
TL% 9 DT, Add-Bond-Usebond length T} % MO FHE T A, FaTHH
FARETHDENOT 5 LEENRALTV), DNTIZ, MAANRT TH- 12
C29-C30-C39 % Tl DIEIE A MR T 5.

iv)Script A == —7>5 GAMESS assist.py & EI73 5,

GAMESS assistant /X% /L C Run type % energy | L CANIT— & 2B+ % A1
DANT—Z DERKIFZT R — FENTWNR2NWDT, TEXTEANN T 7 ANV EMwmEL
T, A1 FHEAICEET %), Make input R U ZM L7=&H & T, Edit/View A =
= —"C GAMESS input file Z#mE7 %, input file DAREF A HIFR L, $basis
GBASIS=AM1 $end &% 5, £7=, LFERLGE | $contrl 7 /L—FIZ@ER (chrag=)
RACCLEE (ult=) 225, wE#E, EESRETHRETS (ZZ2T7 7
AN EERSSH L fumodel NRE->TLE D),
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U2 1K 19 GAMESS ® A1 B D AT —X
| Created by fu at 2014/04/17 07:55:07
$contr | runtyp=energy ispher=1 nprint=-5 $end

$system mwords=115 $end
$scf dirscf=.t. npunch=0 $end
$basis GBASIS=AM1 $end

$data

SQD768ub-e0-0

C1
1 6 9.663000 -80.917000 178.790000
2 1 10.094000 -79.890000 178.929000

()

wmmmmsﬁ&y%ﬁbfmudﬁ%iﬁﬁé
- :

— 2800 9113404556093 03123130238 1.361189041 0.000000000 [
File Edit Show Select Add Del Change FMO Script Window Help 2910 2148200570330 1120 lo7136323 Dezissszt 0000000000 [
020 2142300

b
st s saomec: Vo, oo -] 95 VS osme o 0
-ORM FO ECDNDS[ (/ ER)
on 50
ECONDS ( D U SEC/ITER)

FINAL R-AM1 ENERGY IS 0.0000000000 AFTER 30 ITERATIONS
. END OF RHF CALCULATION ......

=15 AL O 1 G

Z OFEIL 30 [0 iteration TR L2 o72, ZOMEDEE T, BHREFHHEE

179 DIFfER Y,

(2 1) 2HOBEDOME LT ) BA . extract_res TWHWHERD PDB 7 7 A /L& 1
DL EITH D, JEIT split_pdb THEIL THWT, 24U H %, python script
RS CT—HEBEY 25 Hik%E 7-2) THAT 5,

(i 2) A A odEm (IEADEE) 2RET 511X, fumodel THF AL THWT,
Change—Charge X =2 —% {735, 7 I /ERFRILOEN GEEIENMN) OXE
1%. FMO-Fragment tools—Charge assign A == —T479, #%&ILPDB 7 7 A /L
WIERAFTE R, FIEREEM T — F 2 RAFT DI21E, 7 xyz’ 7 7 A LV TRAE
T5.

HEOMEMEDOR KNG ZEHET NV FHERH VX5 THDHIMR, —Ih, xR
BEEDBHELT D,
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5. ps2E/ ~— “BEETNL" OIFEK

pS2 IZHENDRY NTF FOEIZBEIT RO SR o 7, BEOFIEE LT A
Gy Tl SR L AT O .

Fo, JRFBRE L TWDIERTF R+ 2 EEH LT, i/ 2RosER#E b z17 9,
IRTF RopFid, AL, E£72iFab initio, EIXFMO 2V 5, AEE2TIE, FIHHEF
FOBMRT, AM1 ZHN2,

1) RUXTF NEg iEhiiEbs 2

RUNRTF FHEERE —EIRKEET D ONRNRATH D0 FHERFM 2005 DT,

T s e LT, AR I RXRTFREH (T T

c:/ps2/3arca/pro—chm—wat/pro—chain 7 # )V Z |Z& %) 3arca—pro@-uF. pdb {Z-DVNTAT

Do

(Dfumodel TZ ® PDB 7 7 A L& e,

®@Script A == —N>5 tinker_optimize.py & FEFTT 5,

@TINKER Optimization /S%/L T, RMS gradient convergence % 5 kcal/mol/AlZ L T

Exec N & U 244 (Hior i b 217 5 S, sl b3 2 57 2 R PUREBICT D),

(JEE) fumodel @ PyCrust VA > RU&ZPALTLE S &, TINKER 2AFEITTE 7220,

A

1 4800028 12.6871 429278 0.0241 3 NegQune 3
2 5349677 4009 540649 0.0360 7 Tunchiewt 6

hain¥3arca-pro-uF@.pdb] =

Help

o e e P, o

[sasore

Varaies:catesan ) | et 16 bod

=N X4 || progams newton < mechod
< RMS gradient convergence: 5
[
) ﬁ)\? momum cyces: 1000
&f i [ Plot: ©energy  gradient ( none
k =

eker optimizaton on 3arca-pro-uF @ ended at 201404/15 15:14:15

- Coorintes: (update) (und) | [cose )

16 TINKER (T L DR Y T F R51- Ok il

@A IE T L7256, Overlay R Z 2 L Cordifis & ik L, B i Update
N x4, Z v & . FileSave as A = =2 — T
c:¥ps2¥3arca¥pro—chm—wat¥extract¥3arca—pro@-uF-o. pdb &4 -3iF TIRIFT 5,

G < i b L= % | replace res V—/L . 3arca@@.pdb Dt D &L EHLT 5,
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mailto:asメニューで’arca-pro-uF@-opt.pdb’と名づけて保存する。これを、replace_resツールで、3arca-pro@.pdb（または3arca@.pdb）のものと置換することができる。

J X h20 replace res®DFEFT

executing program replace_res

+++ enter file name of input target pdb file

c:\ps2\3arca\3arca@@.pdb

+++ input residue pdb file(s)

c:\ps2\3arca\pro-chm-wat\extract\3arca-pro-uF@-o.pdb

+++ enter file name of output pdb files

c:\ps2\3arca\3arca-pro@@-o.pdb

--- replace_res job starts at 2014/04/15 18:30:15
€1

+++ enter command for replace_res, 1l:quit, 2:again, 3:imode

1

quit replace_res

2) KRIEFRAD b DIFEFELOEE &Rl

BilL LT, REJFFH8& % SQD:768:D (2, FE4272 SQD:668:B 72 b K%l f-Z transfer
T 5 (ZOXY X, ONL D3 4N 0o 2B OBEE, KIERY XTF REEMD & X
2B transfer 5, 8. TIRRNBHO0EC 7 T AX —DBEHAR L, —EHERVRH D
reference R HIULE 7L F L L IHIIZTE D),

Dextract_res Y —/L T, 3arca@@. pdb 7>5H SQD:768:D & SQD:668:B k& Hi L T extract
T A NE I AND (BEIIKFEL DT HHEIOME, 7003, FAALTE D & —HIK
FREHIRL TITV, BEEBICHEKZEZ ST D),

@fumodel % ELE) L C, target T 5 SQD768D. pdb # FeAirte € Z C Add-Bond-Use bond
length A =2 —THiGZED L BT,

®Script A == —M5 transfer_atoms. py #E{73 5,

@tranfer_atoms. py /X4 D, Read R ¥ & L T, SQD668UB. pdb & Ft/~IATe, Fi A
ATEHET £ F—2 M3, i L THEAL TOTHREV O T, MusMod % translate
IZL T, CTRL ¥ —Z M LN b~ A% R-Drag LT, target 5+ DI ETH-T
<%,
(/&) fumodel TIX, CTRL+R-Drag 3% LEMENT A =L ZDHLDPERSNLD,

®target 4y ® C7,C8,C9,C10,C11 Z~ 7 AT L-Cick L GRIVKRAEIZT S (SelMod %
multi, SelObject % atom (Z LTI < I &), reference 771D FHi%, EJF1 &8Pk
HEIZ9 % (selObjct % group IZ L CENMFRTF% L-Click 45),
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mailto:①extract_resツールで、3arca-chm@.pdbからSQD:768:DとSQD:668:Bを抜き出して、extractフォルダーに入れる。

®Z

L resnmb OF = v 7 ZHT) .

Apply R & v & 44,

MDOWT, RMS fit @ Do A& v Z 49,
®reference M5 target IZJEFNBEN X L7- 5. Select atom @ Apply R ¥ v & #9,
reference #HET 5,

@Reference molecule ® Del

W LT,

& | Transefer Atoms [SQD768uD,eference] e L

File_Edit

Select Add Del Change FMO _Script Window _Hely File Edit/View

File Edit Show Select Add Del Change FMO Script Wirdow Hep

Z C.Transfer_atoms /XK /LD matching /XT X —H# % atom name 721712 LT (resnam

4)Transfer selected reference atoms:

@1atom
resam [
W E
fadze g

Aoply Cose

o .
o e e e | SO el e _Josowes om ]
1)Matching atoms: || backbone onl N [ Aooly
: ‘selected pars ( sequence number order
© atom names with,
(Viresnam / resnmb | chainnam FB
o § # of matched, efrence] -I a7,
\ £agaR30 - 0[0,0; pe 02
! 2205 el NG S S
3 - JA/ 32733 2)RMS fit with: €6 © Powel " 5 ﬁg
T = 3 Kl
“j)*”‘ ot 3)Select atoms: o nonmatched ) matched | Apply 2E
fe
S
n/\\‘ o - 4@\*}/ Pt

)Transier selected

ce
undo ME-

M 17 ZROF LR ZBAT D

@C11 & C12 OFEEEAS 2. 21 A (Show-Distance A == —% 412 LT,

L-Click 95 L BN F RSN D) LR o TLE o7, Cl2/5 C22 % yw:
LT, CTRLZH LMW S~ 2% R-Drag UL CHEEEN 1.54ARREIZ2 A X 91
FHEMZBE) SF 59 5 (MusMode % translate

) i
File Edit Show Select Add Del Change FMO Script Window Help

= i —
File Edit _Show Select Add Del Change FMO _Script Window Help

WL T BEET D),

51| [(aumtodes [worsiote <] semode: [muie =] Selobct [stam <] _elecie: [sa07c0u0

1

~ P
T A
T ——- 'S

;

18 BA LR 2B E) STl

@SQD @ mht file (SQD.mht)

@Script A == —n35, GAMESS-assist. py Z#2#) L. Runtype % optimize IZ

input R & &S,

ERIEAS VAT
AT, KFEEOIT D,

ZELET D

(3Edit/View A = =—"C input data % AM1 FHIZHRET 5, $statpt I

opttol=0.01

EMA EESRET D,

RunGAMESS "R ¥ » 4 L CTEITT 5,

:ﬁ/b%@ﬁ%%

L T, Make



T64ntellinuxmid 20] =B % ]|

File Edit Plot Status Kil
HESSIAN UPDATED USING THE BFGS FORMULA
ACTUAL ENERGY CHAIIGE WAS 0.0000215165
PREDICTED ENERGY CHAIIGE WAS 0.0000342059 RATIO= 0.629
N SEARGH, CORRECT HESSAN, TRVJIG PURE R STeP
R STEP HAS LENGTH - = 2330680 =1 GAMESS/FMO Input Assitant
N =Rl eea—

RIGA CANBDA FOR OIS HODES = 3.00111321 e | Edit/view Settin
0ES = 0. File| Edit/View Setting

TRIM/QA STEP HAS LENGTH = 0104426
LIS OF STEP TAKEN=  0.10406 CURRENT TRUST RADIUS= 0.10443 S — T
* FALURE TO LOCATE STATIONARY POINT, T0O MANY STEPS TAKEN **=== " -

UPDATED HESSIAN, GEOMETRY, AND VECTORS WILL BE PUNCHED FOR RESTAR| Job title: | 5QD768uD-m

* THE GEOMETRY SEARGH IS NOT CONVERGED! =+~ g e g———————
THE NEXT PREDICTED SET OF COORDINATES FOLLOWS. THER

(cr¥gamess. 64¥rungms.bat ended at 2014/04/15 20:20:01 ]| Run s [optmee

Wave functon: [ gyr- < JN[opton
Basset: (o360 ] (v

et for ayers:

Propertis: oton |
orbital energy 7Imuliken population
[ Imuktpole moment  ekeciric potentl
molecufr orbfal || densty matrx
Computernodes: 1 coresjnode: 1
memory: 1 | dsk 256 GBnode

=3 (Cose

19 AMI FHEIC L A il

OFE TR L THWRWA, BWRELEZT o2 EEX T, ZOMEZTRMT D,
Change-Update coordinate from file X = 2 —%3FI71 %,

(®File-Save as T c:¥ps2¥3arca¥pro—chm—wat¥extract¥SQD768D-o. pdb £ TIR1ET S

replace_res Y —/LC, 3arca@@. pdb PO LOMEE L ER TS (6.@DELFEL)

™ fumodel [C:¥3arca¥pro-chm-wat¥extract¥SQD768uD-m.pdb] =8 %

File Edit Show Select Add Del Change FMO Script Window Help

ode: [rote <] Saboder [ <] Sebiect vaease: [scons <]90)

‘ f
.
K -
l /*hfL Y
L\)(
-
%\{
f
pdb

X 20 JTOEE (k) & & m&@% EDOERPA DY

(1) PV EE2 T=ICES5 A 1L, fumodel @ Change—Conformation A = = —®
I-Matrix editor Zft 5, ZHaMW5 LiEE IR, #aMA. 2 A 2R ICHRE
T& %,

(2 2) HaE{biE & oo OMIEZ kT 5121%, File-Merge TIL D& Z wtr ATy (B
WCERTCHIE T A7 Trms fit TIEXRW), £7201, Script A== —» b
rms_fit.py ZFETT 5 (HWFIL transfer—atoms. py E1FEAEF L),

AR IMEE 217 5 BRI, o ps2 LB O g ET — ¥ 2+l E L T, &
Wb DESRT S,
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6.

FRADEREZ ZO T T VREEY | iEkiEL 21T O Bz

ps2 &/ ¥— “RE(LET LT OIERL

TR A ST AR AE T (534)) s el b3 2 DX Tz ~7-, ZZTETT, FUIc k% *E
FULTDIFE N EDHEHOBA DKo TWAD, Z 2Tk, EoEEEbOBRIZ,
I

T 5, ROV A ZANRK

L BDOT, WEEEAIZHE O FIENR LD (D WIXEEFFF N 205 O 2 Fe g3
5)e WUNRXTTF RiZ, T, WGE2E L L, FEXTTF Ro7iE, AML (AML+LJ ¥ER
BMLWEZATHD) CIMOEEZHVWIONRERNEEZ HNLD,

1) BREEPORY RTF FOMERE L

FATR o Te/NE 7R Y R_TF K (3arca—pro—uF@. pdb) ZHOMIIZHIT 5,
Dextract_res (with environment option)” —/LC.

residue 4% *:*x:F ( [TV uRrvy) EANT D,
@fumodel File-Open Tt/ iAA T, Add-Bond-Bondlength Titi& % 2iF %,
@Add-H to cut AA T, BB &N TTE 7ofImIiFICKF LT D,
@chain F % select L C. HwiEfbxIRIZT 5,

®Script A == —M 6, tinker optomize.py ZFELIT L., "R /ALTAH 7> 3 > (RMS

gradient lkcal/A? 72 &) &% v b L CEMEELT,

UZ k21 TINKERIZ K DA fiiq bt

(M%)
22 -715.5719 1.6957 2.4148 0.1492 319 TruncNewt
23 -718.1711 0.9632 2.5992 0.0712 333 TruncNewt
TNCG — Normal Termination due to SmallGrad
Final Function Value : -718.1711
Final RMS Gradient : 0.9632
Final Gradient Norm : 22.7946
. e:Wtinker-6.2.06Wbin-win64/newton.exe ended at 2014/04/16 18:36:36
. elapsed time= 28.58 (sec)

306
323

®0verly R& L ZH LT, wofiE L ki L, X4 Update R & &4,
(M3arca—pro@-uF-e5-o. pdb & TIRIFT 5,
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o fumodel  [C:¥3arca¥pro-chm-wat¥extract¥ 3arca-pro@-uF-e5.pdb] (=la] =7

File Edit Show Select Add Del Change FMO Script Window Help

Musode: SelMode: SelObject: [chain _ v] Molecle: [3arcapro@-uFes< v ()5

IDone RS fi.

21 Tt (k) & ek omiEo ms fit(EHDA), RMSD=0. 894 A,

@replace_res Y —/LC, 3arca@@. pdb FOHL D EEXHLZ 5, (6 —QTT TlzRo7)

2) BEFOIETTF N1 Ok
5] & LT, HTG698B #H v Fif 5,
O»6@IF, 7—1)ERT,
@QHTG Z RPVRAEIZT 5,
@Script GAMESS_assist. py & £479 %,
@Runtype T optimize ZE&R L, Makeinput "4 > & #°
B®Edit/View A =2 —TCx=F 4 X #BZ . input filelZ. $contrl icharg=—1, $statpt
opttol=0. 01, $basis GBASIS=AMI $end ZBIN9 5,
®RunGAMESS AR & » & L C, GAMESS % F4T77 5,

o hn frce B G vy Famodal| (c:%3a - TG6:
File Edit Show Select Add Del Change FMO Script Window §[File Edit/View Setting File Edit Show Select Add Del [Change] FMO Script Window Help

aode: s scomect ethod: e 1| Sovode: [nge | Recover coordinates e b

Job title: | TG698UB.

Charge: | 0.0 |- | Spin muplcty: |1 |- 4
Runtpe:  [optimze  ~ |I
3 ) option |

o r— v I

oty | Basis set: 6316 - e

| settoriverst 1 |1 ooy | | :

for

orbital energy Muliken population X
electric potental || » %
lecular ort ensty matrc ||

Computer nodes: 1 cores/node: 1
memory: 1 dsk 256 GB/node |||

prE Run Gavies ] s

22 GAMESS |2 X A HE &b

32


mailto:⑫replace_resツールで、3arca@.pdbchuuno

U R 22 GAMESS |2 L % it b 515
MAXIMUM GRADIENT = 0.0087992 RMS GRADIENT = 0.0011381
NSERCH: 15 E= —-1434.1968347733  GRAD. MAX=  0.0087992 R.M.S.=
0.0011381
*xxxx EQUILIBRIUM GEOMETRY LOCATED ##%x*
()

CPU 0: STEP CPU TIME= 6.60 TOTAL CPU TIME= 344.0 ( 5.7 MIN)
TOTAL WALL CLOCK TIME= 344.0 SECONDS, CPU UTILIZATION IS 100.00%

GAMESS D AT) 7 7 A V1% HTG698uB-eb. inp” | 1717 7 A /LiX" HTG698uB-eb. out’ &
72% (PDB 7 7 A L D_X—AZ|Z. inp &.out B+ 23T AL D),
(MChange—Update coordinates from file X = =2 —%Ef74 5,
StatusBar (2’ deviation between old and new coordinates=0.0053 A’ X v & —8
TlDOT, BERHEEIT/R> TRV EHWTTE 5,
(i) AfGZllo W THED NiT, 22 TH L IIIEL RMS fit L TRV,
®Save as A ==—"T, HTG698B-e5-0. pdb & 431 TIRIFT 5,
@replace_res Y —/LC, 3arca@@.pdb NOEYTHHEAE X2 S (6 —@TT TIZ
Ro72),

(i) ZEBDOANNT — 2 2 FEETIERTHIDIEIAIN T3, fumodel @ script Z{E-
T, —HLEZAT > OB L, AEE2MIZ, make_aml_input.py 227 U 7' b
(c:/ps2/fu-script 7NV H—=ZH %) ZAERLIZOTHE > TR LY, Thzaflid 7w
12, 3arc@@. pdb % pick_up_obj > —/LC(residues, with envorinment option) THl
W42 7 7 A VOMT 0 L7 N UL, ci¥ps2¥3arca@@¥chm-res—eb0 &9 5,
KAFEFHHVEDD” residue” & LTHEF SN TWDLDOT, ZOFENPREDOLE,
c:¥ps2¥3arca@@¥chm—res—eb0¥3arca@@-res. spl 22 HHIFR L THE L, T b D[N
bol-b, PyCrust = Y —)Lnb,

> fum. ExecuteScriptl( ‘c://ps2//fu-script//make_aml_input.py’ )

TAZ VT P &FETT S, WET 4 b7 FUAIC, xxx. inp OAHTT GAMESS D AT~
TANVBEREND, £lo. Zhb 2 —fERE 27200 Windows DNy F 7 7 A )b
xxx. bat BERR S D (GAMESS D/N— 3 U7 B2 35513, 2O script D#R
A3 5 dat=" rungms +inpfilet 13-64 1 0 " +outfilet ¥n'© ZEETIUXEL
Y,
(ER) 0 FOBEMOAECEZEEIFTEL 2WBNRH LD TF = v 7 PRE, 728,

A A v OFBAHTIL, 3arca@@. pdb % fumodel IZFEAIAA T, A A & RIRL T
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Change—Charge * == —CHANIFE L TEL, RUYXTF FOEZREDOEMIL,
FMO D7 Z 77 A v NZEEMm 21 D8%E A FIH L T script ®FTHOIF T\ 5,

10 -8R O E b 2 2RI QM L TRLDIE, KAy Ea—H #ffio THIA
T, exa A7 — /L a o —FORREMFRTUER B2, 22 TEB L7 M & AML
S HIZ 0EC 72 ElZ ab initio ZH W T ip B microiteration optimization 72 & 52T A]
HECH D, FMOED frozen domain ¥Tfel ( FMO/FD, D.G.Fedorov et al.,]J. Phys. Chem.
Lett., 2, 282 (2011)) CA&RDEHE T Cmicroiteration optimization 2179 Z & & AlHE
ThH 9,

7. MENET NVOVERK

BRNO AR EVELER/NET VIZ, ThAKZET VR E L THERRIZT S 2
EBZNINY Tl BRFTEOMEE & L THRA R PR EZIT O HAICBES . o
T, BEIDE U TR % 2286/ NET VIR D BRI TH 5,

L., TTICR o2 L 91T extract_res(with environment option) Y —/L CHESICIE
FRTEDDOT, 22TV ISRV, futools IZiX, Hlo7efidz kETHFY v 7 T5Y
—VIRIRND T, B fumodel TKFE A DT 7z, 1 HRFRRE DR THIUIHIE OFF B
6 EITR 5RO T, fumodel THI/NET LV EVED & KFX v v 7, ko b s
LTCITA D, BEH D AL fumodel Off HFHEZ SR I NL7-0,

8. OEC 7 T A% —DiE#
ps2 DK 53l SR O 87 7RI K D WFJE TL0EC DFk % RN RE S LTV D,
ZTDIFENENROEC Y FAX—DRHREMNGLE LD THLIN, ELO—EHOT I/ Wik
5 WHOAR) 25D TTVHIELN TS, ZbE, 2ROHICHDIAAL T, #Hil
RETNEAERT 2 ZEDNZVEHERIS LD, fumodel D, RIEJEFDEME T - 72 £l %
ZORMIZHMES Z R TE S,
OEC 721 Z# ANV 2 5 DT, BERRZ NI EEEREW] S OTIEe<, £9, 0ECHEREE
GBGA) OHg/NINETILEES TBWT, ZHUT transfer 5, DWT, 2D 0EC L% D
HLOLEIHZDEND 2EBETITY Z L1275,
1) OECHEREIFRILET NV ENERT D, 7 7 A VAT,
c:/ps2/neese—oec—model/OEX601A-e50. pdb & 95 (0EX—eb0 & RE5),
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J X b23 extract res

e
executing program extract_res
+++ input resdiue data in full form, like "ALA:1:A"(do not type quotes)
OEX:601:A
+++ with environment? 1:no, 2:yes, 3:quit
2
+++ input cut-off distance(A) of environment.
5
+++ enter file name of input pdb file
c:\ps2\3arca\3arca@@.pdb
+++ enter file name of output pdb files
c:\ps2\neese-oec-model\OEXA-e50.pdb
--- extract_res job starts at 2014/04/26 19:11:22
running ...
extracted residues: ['OEX:601:A"]
cut off distance of environmental resiue= 5.0
emvironmental residues: ['ASP:61:A', 'ASN:87:A', 'TYR:161:A"',
(W)

2) Neese @ OEC E7 /L
F.Neese & OEC &7 /WVFHEL DT X/ Wik (OIEH) 2&ETeD T, Z ™7 B~
DHDIARNEG T D, £ BIET —2ET v MERERDOT, T & PDB 7 7
A MZEWS 2 (ZOBE, AR T A —ZORELREZ 5D T, &< E THHIED
TERL & LTHE D),
© JTTDOT TV N JERE
c:/ps2/ps2-material/oec—models/neese—oec—2012/neese-structure—a. xyz
(Dimitrios A. et al., Angew. Chem. Int. Ed. 2012, 51, 9935, SI:Optimized
Cartesian Coordinates Structure A) & fumodellZFidriAte,
@Add-bond-Use bond length THE& Z 11T 5,
@File-Save as X == —TC. c:¥ps2¥neese—oec—model¥nesse—structure—a. pdb |ZLRTFE
4% (OEX—neese & FE5)
@DZDPB 77 A NETT 4 X THWELT, 0ECZ T AX—|Z, FI4%EMHT5,
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YA 24 OCEDTHIVMEEIRT—5%EPDBTIRTF

REMARK Created by fu at 2014/03/20 21:21:43

HETATM 1 MN1 -1 -24.871 -35.533 203.969 0.00 0.00 MN 0
HETATM 2 MN2 -1 -27.359 -35.264 205.245 0.00 0.00 MN 0
HETATM 3 MN3 -1 -27.348 -33.371 203.184 0.00 0.00 MN 0
HETATM 4 MN4 -1 —-27.606 —33.205 200.442 0.00 0.00 MN 0
HETATM 5 CAT -1 -27.875 -36.772 202.211 0.00 0.00 CAO
HETATM 6 O1 -1 -26.431 -36.528 204.227 0.00 0.00 o0
HETATM 7 02 -1 -28.376 —34.764 203.816 0.00 0.00 o0

(AT &)

®File-Open A == —"T OEX601A-e50. pdb % Ft/iATe,

®Script A ==—M5H, rms—fit. py 547 L. Reference molecule: @ Read R¥ > %
LT, OEX-neese & ®miAiAde, M3 T OEC E D7 I /7 FRFREE (UEH) 1XIF & A ETFH
U722 T, D rms fit # L 72 < TH . OEX-neese @ OEX ¥ 70 & & D F F
OEX601A-e50. pdb & D \WMIERDPDB 7 7 A MZ 2 B—F 57217 TR E N353,
—J, FlEE L TRIZHET,

(MSelect-Select All A = =2 —TCAFEAZRIINEIZT 5,

@®RMS Fitting /X% /L C, maiching parameter % atom names 72/F71Z L C, Matting atoms:
O Apply R &L T, EHIZRMS fit: O Fit R &2,
T meiRE (S R, EBRMEE LRI -HLTWLIOT, MbT52 LRk
<. replace_res V—/LTANEZNIZT LW L NS035,

© neese @ OEX % transfer L& T —#Z 2. Add-Add H to cut AA A = = — T
CARFEMML, (AR <F25720I0) SHICEX 7 7 AZ—IZRieaZ20 T,
c:¥ps2¥neese—oec—model ¥neese—structure—a—eb0. pdb & TIRIFET S (Z M OEC 25
Lol NET L TH D),

(i) MAEHEECE SV TRIAEZ 2T TH 0BX 7 7 A —ORFAIFIE L < 7
DT, FEYTHIT S, SelObject & atom, SelMode % dual {Z LT, 2 D[4 3R
WRRIZLT? 17 F— FEFOWnDL) 2T LGN TE D, MaallfRT 25613
d” F—%&H7,

(fli/2) Neese L DET /X, HLOT I VBIEENH H DO CEMRNES ThHDH, TNk
VRO 0EC 7 T A Z — D34 Tld, fumodel ORERETS 1T Tl bl i 1E 2 1E 5 DT #E L
WOT, BVIAALTES & T, MO0 FTRTF REHE OFXTBLE Z RO 70T
F7e 5720 (0BC 7 7 A Z — %[l L LTH - T, i b OfiERiEL % FITT 2
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9. BbVIC

BTV T EMEIC, BEMEEAHRALTITOZOICFUEBBLTE T, TV 708
B AR EHFT 2720 CTRhRJASIEFTRETH D, /UNUE Y7 by =T ORE
LCEETIE, AARPEGICHEATE T, €7V U 7EEICESTRENE T, &b
HHERYA T ZADOMRIZE Y ZL ORI ZEIK ZENTE D, —FH, ETVEBEOREL
PERHEEIND L, FIFPEEET NV EB/BT L LN TE LT TR, AAL R
BINCET IVOLBEZHED D Z LT BB, ps2 D X 5 R BHER TR OMET T VOS54,
VT RT =T DNRN—=2a Ty 7DEINT, HARTHBRANICER 26T 5 X& Th 5,

FUIEBAZE A 450 CE 72 2 4EFH T, BIRFR CHORERBA R DL ITF VT2V, FRIZ)” &
EET AT OERIT, &bo TRILUE, BICKEZMNT 07201, MTRILOEEZ
ITOMENHST=ONEMEK LD, 728 21X, 1) mht 7 7 A LVOYEET, FRjic—>—
DT rr— R, Ziud, R, VYT MU =T CHBMICIUESEHRETHD, 2)
KFEMSTHDIZ, BEILEEVHE LY ZATo7208, LT & &2 —EIRZ o E2#HF721FT
TEZEFTTHD (ZZ TR TMEEFIAMBRLLMENH D H O TR, 3) gD
MEREE CEAB T T, B LARBEREEN TOIZAB TEETEZ 2137 ThH
Do

REBFOFREZE L DD & pro ~DKRFEMNNT fumodel DKFEFNIEFED X T DHNT
FEILTTo T, THNAEETIUL, BEHE 3arca. pdb ([Z/KFEfHIN% L T 3arca@-pro. pdb 7
TANEEDLZ LN TED, o, &KEZBICHIS 7 v b ZHIBR L T 3acra@. pdb F D D
LB I X T HEIL, his_delete_h.py AZ U7 v &2 H 50 LEL LT, &BICEANALL TV
5 HIS 721 Ce <, W OKFREEMEOFREAZF S CHBNICUETX H1TTTH D,
ZZETTENE, —FOa~vr FT” ZEET N (3arca@. pdb) 2MEND X DI2725
DT, ETV TV 7 =7 & LTEK R[] LFHI L TWeZid 5 LS (L —H),

AlENE, BTREHENTEX 74V T s OEET AV EER T 2T —~ L LEE
O wELET N ZEDZ L TH LN, BEZERLTERN2T), "HEET V" 1T,
FEHERENE N T T ELIRTEDED . MEANBN LN DR EDHSNEZEENT
WT, ZOFETITEFREFHESBOE L2V, kilE{bET V" 2 HBINICENRD X9
TRETHD (bE H),

AL Ea—20 L) RERGFFEEIFIAARICR T2 &b, 4%, BEX - -
D ROFEN B ENATONDIETTH D, Z0 X5 2RI, FHEIZ1 B TK
bDHDIZ, EOEETT NEEDLOIZ LERBNT 2O TIEE D Ab7vy (AN O A HE
SHNCARLS 220 &8 2), ZOBLENS, FURERLEEERALVLCEEL TR, 5%
bkt L TR L TWS PETH D, FROZTEA - ZHHEZRES DO TH .
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itk A PDB 7 7 A L Df4 L—IL
monomer
(@)
oo0© % 00©
3arc.pdb 3arca.pdb 3arca-pro.pdb  3arca—chm.pdb  3arca-wat.pdb

1)

2)

3)

4)

split_pdb >’ —/L® pro-chm-wat option THEIL7=7 7 A NMIZiZ., JTTDPDB 7 7 A
JL DR — 24 —pro. pdb, —chm. pdb, -wat.pdb & 725, (5] : 3arca—pro. pdb)
split_pdb > —/L® chain option THE|IL7=7 7 A /LiZiX. JCD PDB 7 7 A L (DX
— A4 —-chain 4 .pdb & 725 (chain AIIKILFEDOEE uA, /NXFOEE la &7 5),
(4] : 3arc-uA. pdb)

split_pdb ¥ —/L® resdiue option THE| L7277 A NLDT 7 A V41X, £ PDB
T ANDN— AL -KELFFREEZ T chain & & 25, (#
3arca—chm-SQD668—-uB. pdb)

split_pdb ¥ —/L® unique residue option THE| L7 7 A MIZiX, JLD PDB 7 7

A NDR— ALK FA4 . pdb) £ 725, (B : 3arca—chm=SQD. pdb)

Bt &% B
¥

R oIR K
A RS chain4 B XF 1O b EFELF 1305 LEL,

() SQD:768:D E7=1% SAD*:*x KIMNEXTH L WZ L E7RT, ZOHEA, 2To

Bt C

.pdb ...
.ent ...

.XYZ ...

.tin ...
.mht ...
Cfuf ...

Cfrg ...
.bda ...

SQD)

FU CHREBIZR B A FF D 7 7 A L]+

PDB file

PDB file

FU @ Cartesian JEFETZ 7 A )V (BART — X DT 7 7 A T — 2 & 5T,
GAMESS 35 J U GAMESS—FMO O Cartesian 7 7 A /L bt 5,

TINKER @ xyz file

BTDOT VL —ATF—HEDT 7 A )L

fumodel CHFEZ 7 A /L (.pdb, .mht, .frg, .bda 72 &) %L Ciide
EEITHED, T ANALETHEH LT 7 AL T format (X, spl 2. mrg &AL,
fragment data file

bda data file
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.inp ...
.out ...
.log ...
.fub ...
.spl ...

.mrg ...

GAMESS input file

GAMESS output file

futools @ pdb log file. (session log 7 7 A VDA IZEEE T/ WY)
futools /X F 7 7 A )L

split_pdb > —/LCHERL L72 PDB file D7 7 A W4 Zridi L7 7 A )b
merge_pdb V' — /LT iAte 7 7 AL (. spl &8 U format)

BigkD T — X ZRTFT DT 40 L7 N M
FUTIRE > TWA DT TIZR WA, ZRBEOLZEDO 7 7 AV Z2H 5 DT, AiEESTIL,
UTFoOX21z, 74127 MY CTEEET S,
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BEFRE 7 740 (F3T 4 V27 FY) Oave—T, HFENEETERTL7 74
N (BIXOT 4L M) Tho,

c:/psz < Blffi T — 2 D ps2 74 NA —%at—T 5%
___./ps2-material
|___./pdo-data
| | pdb3arc.ent
| |___
|__./mhtfiles
| |__BCR.mht
| |___
|___./oec-models
|___./batista-oec—2011
| |___
|___./nesse-oec-2012
| |___
|___./seigbarn-oec-2013
|___
___./fu-script

|___his_delete_h.py
|___make_am1_input.py
| ___add_h_to_pro.py
|___add_h_to_chm.py

__mhtfiles.fuf
./3arc
|___3arc.pdb
|_./chain

|___3arc—chinxxx.pdb
|__
|___3arc—chain.spl
. /neese—oec—mode | — BARRTOBET
|___neese-structure-a—-e50.pdb

:/
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|___./3arca
|___3arca.pdb

|___3arca.mrg

./pro—chm-wat

| |___./extract

./pro—chain

|
| |
| | |___3arca-pro-xxx.pdb
| | |

| |___Barca-pro.pdb

| |___3arca-chm.pdb

| |__ 3arca-wat.pdb

|___./3arca@

| |___./his—e40

| |__

|___3arca@.pdb

|__ 3arca@.mrg

|_3arca@@.pdb «——— “LZHEETIL OB
./3ar ca@@

| |__./chm-res—e50

xxx.pdb

XXX. inp

|
|
|
| 3arca@@-wat35.pdb



mailto:|___3arca@.pdb
mailto:|___3arca@.pdb

