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Ruby script
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R

mpi_np 1
mem_mbyte 1792

E1. PaicsPy input®BiFE

Click the Plugin -> PaicsPy input
* Input output file name.

= Selection of base function.

*PyPaics_input: PDB (or MOL2) data

ATOM
b rt d t 1 t f' 1 f PAICS 15“87 clc—pVDZso 007 44433131  71.000787  66.108292 (D toplcotons paces sriem @ & B \ e
can be converte 0 lnpu e o . 2 6 cc-pVDZso006 42356321  70.112621  64.377302 o DT S s s B e el ST
3 6 cc-pVDZso006 39931804  71.645183  64.804377 NG Ty
4 8  ccpVDZso008 38376559 70921419  66.372853 ke e v
5 6 cc-pVDZso006 41813971 67261019  64.753353 commana | Butdr S s
6 6 cc-pVDZso006 40530846  66.057269 62461120 T L
fragment1 7 8  ccpVDZso008 44092980 65953333  65.225785 (et EE e
8 1  cc-pVDZso001 42944027  70.384736 62419540 = PyMOL Viewer
9 1 ccpVDZso001  40.604544 66968114  66.399309
Succeed
-
FRAGMENT .
374
L]
* ifragment=1
FRAGATOM 1 14 0
1 25 8 7 8§ 9 10: 11 12 18 1415 18

* ifragment=2
FRAG ATOM

0 16 1
17718 21 22 23 24 25 26 27 28 29 30 31 32 3 4
2

* ifragment=3

FRAGATOM -1 15 1
33 34 37 38 39 40 41 42 43 44 45 46 47 19 20
1

* ifragment=4
FRAGATOM 1 22 1

48 49 52 53 54 55 56 57 58 59 60 61
67 3468 69 35 36

Input file of PAICS.

PDBMSPAICSAAKKXADI7AILER,

62 63 64 65 66

(shokuPE@shoku0l [shokuPE@shokuol

[CLUSTALW Resuit

J7AIVEKLF

B shokuPE@shoku010. (shokuPE@shoku01 [150828_PQQ_GOH_... | ™1 PyMOL Viewer =1 The PyMOL Molecul... | P

Plug-in, PaicsPy input

‘PAICSAAT7AILEPYMOL ETERL T Bplug-inZBIFELT=,



-PAICS,

HHX

HIE

m
3
S
3
o
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2. tHE {EFf#

T T OTUOTDTTOTTDO

FAruby script® BR S

PO0000000

based on

Parallelized ab-initio calculation system

fragment meolecular orbital method

<
<
<
<
<
<
<
<
<

B

now time : ©1/01/2

813 ,

14:58:37

These logs are printed out by the CPU of MPI rank = N
If you want to get logs by the other CPUs, the following input lists should be set.

w log file , w result file

< memory >

succeed in allocating memory @ all processers :

< mpi parallel >

total processor number = 48
processor 1 : hpcsoz
pracessor 2 : hpcsez
processor 3 : hpese2
processor 4 : hpcsez
processor 5 i hpcse2
processor 6 : hpcsez
processor 7 : hpcsez
processor & : hpcsgz
processor 9 : hpcse3
processor 16 : hpcse3
processor 11 : hpeso3

12 : hpcse3

processor

Residue A

1

0
-947225
1809737
1313377
1.281374
0928087
0876631
0142445

(= E I T ) S Y

1792 Mbyte

PAICS output file

2

8]

0

-8451 51
-4 48356
0409136
-004267
0207706
-00433

csv file

74 IVacsvIE R ICE T HscriptzxfaFEL 1=,

OO O w

-9471 63
-5.89231
-042043
-0.25289

001506

A J

4 5 6
0 0 0
0 0 0
0 0 0
0 0 0
-9457 96 8] 0
-352723 -946697 0

-019265 -726028 -946051
003263 0247666 -3.895645

—594441

7
8]
0
0
o]
8]
0
0
2

OO0 O0OO0OO0O0OC0Om®



S .

Residue A

m 1 2 3 4 5 6 7 8
1 500¢ MET ) 1 0 0 0 0 0 0 0 0
] 2 VAL VAL P 2 -947225 0 0 0 0 0 0 0
= 3 THR THR P 3 1809737 -9451 51 0 0 0 0 0 0
o] 4 ALA ALA P 4 1313377 -448356 -947163 0 0 0 0 0
.= 5 HE HIS P 5 1281374 0400136 -589231 -945796 0 0 0 0
w2 6 PHE PHE P 6 0828087 -004267 -042043 -352723 -946697 0 0 0
7 VAL VAL P 7 0876631 0207706 -025289 -010265 -726028 —946051 0 0
[&]
Qﬁ 8 LEU LEU P 8 0142445 -00433 001506 003263 0247866 -395645 -944412 0
% The PyMOL Molecular Graphics System
Ble Edt Buid Movie Display Settng Scene Mouse Wizard Plugin @
LS M A R e e version 1 e
A1l Rights Reserved. pyPaics_ver1_ 160106
Created by Warren L. peLan, Ph.D. i P
PYMOL is_user-supported open-source software. PDE Loader Service e
e i A
PyMOL> i
| PYMOL Viewer o B
1
7 Plugin Manager -8
Installed Plugins | Install New Plugin | Settings | About
Install from local file
Choase file...
Instal from PyMOLWiki
Paste a PyMOLWiki url, the page will be downloaded and scanned for scripts that extend the PyMOL API
URL: Fetch

PDB&csv file
— LOF-8EEEE (PDB ID: 2WQ4) =R

Instal from Repository

Repositories - Ttems
http: fpldserver 1.biochem. queensu. ca/~ric/rork/pymo
https://aithub.com/Pymol-Seripts/Pymol-script-repo

ttp: . th

L B |
Add ... Remave Info Install
1, 1
N | == |

PaicsPy output®BRSé

B

PyPaics =

CSV file which has 2-D interaction energy:

F:/FMO_ruby_data/2wq4_multi_elim_moe_addh_grad0001_ver4_opt-mse_ifie-interaction.csv  Load csv file (20)

PDB file which used in PACIS analysis:

F:/FMO_ruby_data/2wq4_multi_elim_moe_addh_grad0001_ver4_opt-mse.pdb Load pdb file

Select the Mode All Interaction

Ligand & protein (HF, MP2,dMP2, MP2(kcal)) |

All interaction mode

Input chain name (some alphabet, like A, B, C, ...): 7;] B LIJ
Input Residue number of which you want to represent interaction: _«/|76 _[]‘
Do you want to represent stability interaction (red stick)? Yes or No. Yes — |
Do you want to represent repulsive interaction (blue stick)? Yes or No. Yes = |
Do you want to color each residues with difference of the energies? Yes or No. Yes -

Input contour value. From 0.0 to 1.0. Lower value represents high contrast. A_ﬂ 1 _PJJ

HEER

Ligand & Protein (HF,MP2,MP2(kcal))

Select Energy type HF dmpP2 MP2 MP2+cal I n I *E 1 t
Input distance (0.0~). 4|3 LIJ
Input contour value. From 0.0 to 1.0. Lower value represents high contrast. 41 LI‘
Will you show only selected residues? Yes — |
Apply Exit

BLAHAF, tHELE

IRIILF¥F—%FPYMOLETHRIET BPlug-in
LATinstall Mo RAIRIEE TREZITD,




PaicsPy output (All interaction mode)

1. Load pdb from “File” menu. 3. Load csv file from this tab.
2. Start “PyPaics” from plugin menubar. 4. Load pdb file from this tab.

= x - - 0O
3 The PyMOL Molec‘ar Graphics System = O 7% PyPaics
@en 141 e iy s s e st G )
ol e g = PyPaics:Viewer of PAICS result
PyMOL>set cartoon_color,gray8o,sele . - = _.J Reset I Zoom I Orient I Draw I Ray
Setting: cartoon_color set for 1970 atoms in object "2wq4_multi_elim_moe_ -
addh_ g;ac_liooox vera_opt-mse"”. Unpick I Deselect I Rock | Get View SV fle which has 2-D interaction energy
PyMoL>delete pk=* I I I I | I I which action g 3
You clicked /2wgi_multi_elim_moe_addh_grad0001_vers_opt-mse//B/SER’76/CB |<| < | Stop | Play | > | >| | MClear s y v A
Selector: selection "sele" defined with 1934 atoms. Command | Buider | Volume F:/FMO_ruby_data/2wq+_multi_elim_moe_addh_grad0001_ver4_opt-mse_ifie-interalgn.cs{_ Load csv fie (20)
You clicked /2wq4_mu1t1 _elim_moe_addh_grado001_ver4_opt-mse//B/SER'76/CB - ————
Selector: selection “"sele" defined with 11 atoms. [ Rebuild| Abort]

You clicked /2wq4_mu1n —elim_moe_addh_gradoo01_ver4_opt-mse//B/ARG 111/CG —-]
Selector: selection “"sele" defined with 24 atoms. -

PDB file which used in PACIS analysis: -~ = —
o 5. Select “All interaction”, — ~J& oemmninme st odmsiaime® Camad
5 . | ) I
| i " [s[HlL]c SdecttheMoé | Al Interaction )) Ligand & protein (HF, MP2,dMP2, MP2(kcal))
Stable interaction: red 6. Enter the chain ID. : =

R i AT —
Repulsive interaction: blue

neg_76-84
neg_76-111
neg_76-85
neg_76-83
neg_76-54
. pos_76-118
3 pos_76-111
| S pos_76-85

pos_76-78

*ﬂ |
Input chain name (some alphabet, ke A, B, C, ».fa 4i]a 3 >l

Input Residue number of which you want to represent hheracuov“ 4!1[76 2 >

Do you want to represent stability interaction (red sti es or No. Yes — ] \

Do you want to represent repulsive interacty stick)? Yes or No. Yes - I ‘

Do you want to color each resi th difference of the energies? Yes or No. Yes — \

Input contour value. From 0.0 to 1.0. Lower value represents highcontrast. <1 »]
~ 7. Enter the residue number.

e e 5 ) S e e g

EhbbbbbbPk

pos_76-116

Select Energy type HF ae2 | w2 | wakal | ‘
Input distance (0.0~). 43 >l
Input contour value. From 0.0 to 1.0. Lower value represents high contrast. /1 |
Will you show only selected residues? Yes —-‘I\

«~— 8. Chck “Apply” button.

(_J)

LOFUDRA VR EERAZEEMNICRIHRIEHFIRE,




PaicsPy output (Ligand & Protein mode)

1. Load pdb from “File” menu.

2. Start “PyPaics” from plugin menubar.

3. Load csv file from this tab.
4. Load pdb file from this tab.

4 The PyMOL Mole =3 Th PyPaics o =)
@ Edit Build Movie Display Setting Scene Mouse Wizard @ ﬂEIp‘
[o. 0. 6. 0. 0. 6. 0. 0. 0. 0. 0] ][ Reset [ zoom | orient [ oraw [ ray
fo. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.]]
[-0.005609 -0.007629_-0.003822 -0.029899 -0.039304 -0.01668 -0.001836 Unpick | Deselect | Rock l Get View T o p—
'-g'ggggé; '8'8?,5332 0.003822 0.029899 0.039304 0.01668 0.001836 I<| <[ stop [ piay | > | >|| Sy o
0.000917 0.056197] Command ‘ Builder | ol C:/Python27/FMO_ruby_data_ligand_protein/2wq4_PyPaics_ChA.csv Load csv file (2D) )
[ 48 82 83 84 85 54 72 74 76 110 111]
12141823 -0.05255065 -0.52427641 -0.69441027 1. Rebuid “’0"

[-0.08487699 -0.
0

-0.28514834 -0.01662446 -0.

PyMOL >

i

-1.

PDB file which used in PACIS analysis:
rthon27/FMO_ruby_data_ligand_protein/2wq4_PyPaics_ChA.pdb

( Load pdb file | )

———

—_—  —
Select the Mode Al Interaction @lmn (HF, MP2,dWP2, MTDI

Allinteraction mode

—

- 5. Select “Ligand & protein”

a1l

GI 2wad_multi_elim

{selected_re

|¢{sele)

fuEsts Input chain name (some alphabet, like A, B, C, ...): A L||
Input Residue number of which you want to represent interaction: 4|1 ﬂ|
Do you want to represent stability interaction (red stick)? Yes or No. Yes - |
Do you want to represent repulsive interaction (blue stick)? Yes or No. No - |

want to color each residues with

ontour value, From 0.0 to 1.0. L 6 SeleCt energy type

Ligand & Protein (HF,MP2,MP2(kcal)) /
gct Energy @ dMP2

7. Enter distance.

MP2-4cal
Input distance (0. > ]
Input contour value. From 0.0 to 1.0, e - —t=r £||
Will you show only selected residues? Yes —~ |

« 8. Chck “Apply” button

Stable interaction: red
Repulsive interaction: blue

LOF-EEBOMEEE
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L
PyPaicsSELTD it (FL&80)

Protonation of PDB data- Generation of PAICS input file (PV
(H++ and MOE etc...) and PyPaics_input [Under
+++.pdb ***.pdb development)])

Acquisition of PDB data
(From PDBj and LfDB)

PyPaics_imput

*%% inp

PyPaics output Ruby script ¢ | ppCs

(Visualization of IFIEs *xK Coy (RbPaics series) B
on protein structure) - :
%% ndb

RbPaics + PyPaics output
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Residue A

m 2 3 4 5 6 7 8

1500 MET P 1 0 0 0 0 0 0 0 0
(o] 2 VAL VAL P 2 -947225 ) 0 0 0 0 0 )
= 3 THR THR P 3 1809737 ~845151 0 0 0 (] 0 )
o] 4 ALA ALA P 4 1313377 -448356 -947163 0 0 0 0 0
"= 5 HE HS P 5 1281374 0409136 -589231 -945796 0 0 0 0
@\ 6 PHE PHE  p 6 0928087 -004267 -042043 ~352723 ~946697 o 0 0
] 7 VAL VAL P 7 0876631 0207706 -025289 -019265 -726(28 -946051 0 0
o 8 LEY LEV 8 0142445 -OO0433 001508 003263 0247856 ~395645 -944412 0

csv file

Protein Data Bank Japan

1) VHERFTF—AA —X’é
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