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@ FIE O IFIE BSSE Corrected O IFIE BSSE

O Super Molecule Step2

) Compound-IFIE

Many Body Calculation
[] value : main+side chain

| Ok | cancer

Monitor—Interfragment Interaction—List ZFEfT7T 5 LIEH L TWH 7T 7 A M EZDJEFED 7
Z 7 A2 MO IFIE 78 keal/mol AL TR/ RSN E T,

File(F)

Yalue: MP2
Base fragment TRPE (6)
residue fragment [kcal/mol]

ASH1 (1) 3.956298
LEU2 (2) -4.049399
TYR3 (3) -10.908040
ILE4 (4) -2.438634
GLNS (5)  0.000000
LEU? (7)  0.000000
LYS8 (8) -12.052830
ASP (9)  11.509580

GLY10 (10)  -3.446340
GLY11 (11)  -2.980312
PRO12 (12) -5.791284
SER13 (13)  -0.880842
SER14 (14)  0.251804
GLY15 (15)  -0.080304
ARG1E (16)  -1.526977
PRO17 (17) -15.784859
PRO18 (18)  -5.306287
PRO19 (18)  -3.037563
SER20 (20)  -0.182640
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PIEDA D% 1%y & #ord B 3A121%. Electrostatic (ES T8), PIEDAEX (EX 1) , PIEDA CT+mix

(CT 5), ,MP2 Correlation (DI) (DI ) % ZhZhiEINT 52 & T, MHAMEHON T —FKRPx 1L
F—UARE{GLZENTEET,

C% Interaction Energy Value[kcal/mel] X

Value

® IFIE ) IFIE BSSE Corrected ! IFIE BSSE

() Super Molecule Step2

Hartree Fock |'1\
Hartree Fock
) Compou NP2
Many Body C|SCS MP2
[]value : m MP3
SCSMP3
o ~ MP2 Correlation{DI}
olort-)  Mif 5 s Mp2 Correlation(Dl)
MP3 Correlation{DI} —
Color{+)  Minscs Mp3 Correlation(Dl)  [28984

Electrostatic
Solvent

PIEDA EX
Threshold |0.0PIEDA CT+mix

Color Color{-,+) ..

17



2 B2 IR MOSFUREBER-H Y FESHED IFIE 4T

AETCIE= A b X oZ/IE (EST) 22DV A K (=& ha4v; EST) #6140 FMO-MP2
SR ATV IFIE it 2170 E 9, 2 2 THEEIT 50 R IEICET UL LI-iEE 2 AV,
KAEOFE T, FEREOERO-, HF/STO-3G TaHE£H L £,

21 AHAT—3ER

FRAE 2 CITERE 1 TIER L7 AJF 7 7 A VERE L CANIT — X 2Bk LE T, 9, 8 1 TF
BRL7ZAJF 77 A LVERBIATar —LFEd,

| cp TrpCage-FMO-HF. ajf2 ER 50res—FMO-HF. ajf2 |

ER_50res-FMO-HF.ajf ##m#E L 7,

| vi ER 50res—FMO-HF. ajf2

CNTRL %—2 U A b ® ReadGeom F— V7V — K& WriteGeom ¥ —V — RZZAH LF 5,

&CNTRL

ReadGeom="ER 50res. pdb’
WriteGeom="ER 50res—FMO-HF. cpf

/

YU ETANT =% OFERRUITE T T,

22 FMO H&

FMO B0 FEITHEITHEE 1 O LR U T4, RIST @ FX10 TTHA121E, sh 227 U 7 &%
ELLTCaf 77 ANALEEE LI ECHEAEZKLET,

‘ pjsub ——interact run mpi.sh ‘

FHENE T 5 & ER_50res-FMO-HF.log & ER_50res-FMO-HF.cpf A hsh s conbn 7 7
ANEZETa—RLET,

18



2.3 IFIE f&#7

CPF 7 7 A /v % BioStation Viewer OHHEIZ KT v /& v v 7 L TitriAAE T,
D7 FIVFIZENTH D FANIFEEIT-> T MP2 3RS Z FHVWET,

‘ ABINIT-MP_HANDSON_20190327\02_ER\reference\ER 50res—FMO-MP2. cpf

BioStation Viewer Open1.0 rev.11 Binds 001

=|a

File(F) View Point(V) ModedM) Color(C) Selection(S) ToodT) Mgaitor(O) Ed(E) Preferences(P) Help(H)
ER_50res-FMO-MP2.cpl .

] ER_SOres-F
Y

- M\ Chain

UH> R&27 Vw7 L., Monitor—Interfragment Interaction—1:1 2347 L £, Value D7 /L% 7
I MP2 3R L, Color D7 F A Ry 7 A TiX-107/75 10 & LET,

19



NY
R
N

/o
N
T3
S
<+

Fite(F)

ER_S50res.

CLLLLLLLLLLLLLLLLLL LA

Vi

“ool(T)

v Point(V) Model(M)

FMO-MP2.cpl

BioStation Viewer Open1.0 rev.11 Binds 0
Monitor{O) | Edit(E)

Distance(D)

Preferences(P)

Angle(A)

Dihedral Angle(H)
Interaction Energy(€)
Reset(R)
VISCANA(V)

IFIE MAP(M)

FILM Isosurface(L)

Compare Density files{F)

Charge List HFH{C)

Charge List MP2(P)

Charge List HF NBO(N)

Charge List MP2 NBOQ(O)

Charge List HF ESP(G)

Charge List MP2 ESP(T)

Interfragment interaction(l) * © 1:1(Q) [k
1:1[Lock}(C)
N:A(N)
N:N(M)
List(L)
3 Body Lisy(B)
4 Body List(l)

Interaction Energy Value[kcal/mol]
Value

® IFIE

MP2 v

Compound-IFIE

Many Body Calculation

Value : main+side chain

Color(-) Min -10.0 Max (0.0
Color{+) Min 00 Max (10.0
Log ‘® Linear
Threshold 0.0
Color Color(-+) | ¥ .l
Ok [\; Cancel

BHEER Y B RED IFIE (IZHESWTAEMIT S ET,

BioStation Viewer Openi.0 rev.11 Binds 001

Color(C) Selection(S) ToodT) Monitor(O) EGIME) Prefere

20
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Help(H)




VA RCERL, T /WE7 Y vy 7 4hud, 07 ke IFIE (2 SV TEROERLZ 6
o2 enTEEd, 22T VU v 7 L ALA350 %z Ball&Stick Z/RICL THEL & 9,

BioStation Viewer Open1.0 rev.11 Binds 001

=E |

Elle(F) View Point(V) Moded(M) Color(C) Selection(S) TooMT) Monitor(O) EMR(E) Preferences(P) Help(H)

ER_S50res FMO-MP2.cpl

?
2]
]

&1l XX KX TN L XXX LKL

|
|
|
|

WA DY ) —HEEIZT ALA3S0 #4527 U v 2 L, Display Attribute 7 1 > K7 C Model %

Ball&Stick (Z L £,

Flle(F) View Point(V) ModelM) Color(C)
ER_50res FMO-MP2.cpt

o- = LEU349(8 =

re00000000

((

o=

Display Attribute
Residue

Display @ On Off

Label On On(with atom No) @ Off
Color |None v
Model |None v

None

Wire Frame

Wire Frame with Bound
Ball& Stick

Stick

Ball&Wire

CPK

21



HBORUVA Y FIZESZEIT(IH o FE2 7Y v 735)E, U H KE ALA3S0 S E/EH T 58+ %
DfREE L IFIE 2o LAbE TR Z ENTEET,

|
BioStation Viewer Openi.0 rev.11 Binds 001 -lo

File(F) View Point(V) Model(M) Color(C) Selection(S) ToodT) Monitor(O) EGI(E) Preferences(P) Help(H)
ER_50res FMO-MP2.cpt

[ ER_50105-FMO-MP?

"~y

HC L L CLCCLLLLLL L LLLLLLLLLLLLLLL LA L

F 72, Monitor—Interfragment Interaction—List ZE/TT 5 EHEH L TWH 7T 7 A R EZDJH
FHD 7 Z 7 A > M@ IFIE 28 keal/mol B, TR I IVET,

=+, Interaction ... M

File(F)

Yalue: MP2 —

nent ESTE00 (51)

[keal /mol]

0.053758

0.962543

(3) -0.640144
30
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3 B3 RITFFHEETOUIMN

AFRECIXARRE 2 THWZ ERB0 LT T /L0 FMO SHEICE W T, 77 7 4 > SOIrE T 2 0tk o
SP3IRFBIN D sp2 IRFBICE X T 5H DT 21T\ £ 7, £7. BioStation Viewer # ¢ H T sp2 BIKrH
D AJF 7 7 A NVEAER LE T, RO sp3 UM OFERICOVWTITRRE 2 Db O &AL, FMO HHEO
FER A L E7,

WA O TiX, FHEEOEMEO =D, HF/STO-3G TRHEZL £,

PERD sp3 Ur A A —

R, R 1
= - = ¢ O Residue
: o3 H i
MNSEDN N AN AN N 1{'
O O -
8 " " Fragment

3 DL Bond Detached Atom (BDA) : a-Carbon (sp?)

sp2 Ui A A —

S - Residue
m&\/Jﬁll : |ﬁ[
R,) Fragment

SNt ¥l Bond Detached Atom (BDA) : Carbonyl Carbon (sp?)

23



31 ANT—24ERL

LLF® pdb 7 7 A /L% BioStation Viewer TB & £9,

| ABINIT-MP_HANDSON 20190327\03 sp2\ER 50res. pdb \

File—Edit ABINIT-MP Input File 7>% AJF 7 7 A /LERk i 2 B % £ 37, FMOCNTRL # 712 &%
% AutoFragmentation 2”0ON”|Z L, Amino acid %”+peptide”, Carbon hybrid orbital % “sp2” 2L
F9, ZOFEICLY, ABINIT-MP T sp2 HEW3FINFEh 41, sp2 F A 2 HWEFEE1TH 2
EMNMTEE9, CNTRL ¥ 7 ® Write Geomoetry File Z “ER_50res_sp2.cpf” & L7z =T, AJF {Exk
i D File—Save File 705 “ER_50res_sp2.ajf” & L T7 7 A W ERIFEL T F IV,

o a2 ABINIT-MP Input File Version Open 1.0 |= | o [
Sy Eoeih)
. : BSSE | FRAGPAIR | SOLVATION | PBEQ | POP | GRIDCNTRL | CAFl | XYZ | FRAGMENT | MDCNTRL | VEL | NHC | TYPFRAG =
Ml View Point(V) Model(M) Colc || CNTRL | FMOCNTRL | SCF | BASIS | RELPOT | OPTCNTRL | SCZV | MP2 | MP20NS | MPZGRD | MP3 | LMPZ | DFT | AWALYSIS
Open File(0) 4 FMO Calculaton ~ ® On () Off
2
Open File[difference density](F) e it
LMO Type ANO -
Open File[difference cpf](P) Auto Frapmentation ®0n 00N O hybrid
Open File[Supermolecule](E) Nember of Residue fof 0ach Fragmeat |1
Podynucleobde Base/Sugar«Phosphate | v
Save File(S)
Amino ackd peptide T.,
Save Renumbered PDB File(R) Carton bybeid orbitat w2 v
Lipand Charge
Edlt W‘up |||Wt F“(A) E; Numder of Fragment 0
Edit Gaussian Input File(G) ot
Approximation Levedptc) 20
Edit cpf2den Input File(C) Appeonmaton Leveksoc) 00
ESP Pic Multipole On & oOn
Moida(M) Threshold of Dimer 20
Molda[with file}(W) Dimes ES Metipole On & On
. z NP 1
File List(L) Max SCC cycle 250
c|°se Flle(Q) Max SCC Energy 5 0E-7
b Wirite SCC File fie
Exit(X) Read SCC File file
| Write Moncmer MP2 Fie file
Read Monomer MP2 fie P
Write Dimer ES File File -

sp3 WIr D 4121%, FMOCNTRL % 7' @ Amino acid %”+amino”, Carbon hybrid orbital Z “sp3”
EFTRTENTEN, T2 TIEIRE 2 OMREZEM T 20T 7 A VBT 2L HTH Y £ A, 72
B, ABEOEETIL, §+§H#Faﬁ@fﬂff\frﬁ@f:&)\ HF/STO-3G VXL E AR LET, £7.
ER_50res_sp2.ajf # =2t — L T, ER_50res_mp2 HF.ajf #{EkLE 4, 7F A b=F ¢ X TH X,
&CNTRL X — A U A2 @ Method=MP2 ® & Z A %, Method=HF IZZ E L £ 7, WriteGeom
H’ER_50res_sp2_HF.ajf’ IZLTHEXEL L H, S HIZ, &BASIS x—A4 Y A F® ’ BasisSet='6-31G'
% BasisSet=STO-3G |2 A H L £ 7,

Z D%, python 27 UV 7 h & HWT “ER_50res_sp2_HF.ajf2” ~L# LT Z&0,

24



3.2 FMO §t#&

FMO EOFATHEITHE 1 oL FE U T3, RIST ® FX10 TR+ 84121%. sh 227 U 7 M &
ELLCaf 77 AN EER L ETHEZRLET,

‘ pjsub ——interact run mpi.sh ‘

HEN5ET L726 ER_50res_sp2 HF.epf # 4 7 m— RL %7,

3.3 IFIE f&#7

CPF 7 7 A /L % BioStation Viewer OHEIZ KT v 7& Ku v 7 L TitriARLE T, Z I T, T
DT FNVEZIZENTHDHEFNCHEZIT> TRV MP2 #EGE 2 HVWET,

\ ABINIT-MP_HANDSON 20190327\03_sp2\reference\FR 50res sp2.cpf \

S ORI Oz, V> R, LEU346, THR347 # A7 4 v 7 FRICLEL X 9, LAfllov Y —
KD, MREBRL, £7 Vv 2735 EF/ B0 EmEATHNE T,

/% BioStation Viewer Open1.0 rev.11 Binds 003

File(F) View Point{V) Model(M) Color{C) Selection(S) Tool

l/ ER_50res_sp2.cpf :

[ ER_50res_sp2 [+] &+ Display Attribute Pt
[ SRR
o = MET342 (1) Residue

o ¢ |ET343 (2)
o N GLY344 (3)
o ¢ LEU345 (4)
o < LEU346 (5) _
=
o ¢ ASN34B (The
o N LEU340 (8)

o N ALA3S0 (9)

o < ASP351(10)
- < ARG352(11) |
o < GLU3E2(12)
o ¢ LEU354 (13)
o N LYS520 (14)

Display ® On () Off

Label > On ' On{with atom No) @® Off

Color |None -

Model |Stick %

Ok Cancel

25



IFIE @ a[tR4kiZi%. Monitor—Interfragment Interaction—1:1 #3FfT L £9, Value D7V X
1T MP2 Zi&IR L., Color D7 FA MRy 7 ATIF1005 10 & LET, VI RKEI Y o7 T8 L,
U 7> R4 % IFIE S aififb & E 3, & 512, Monitor—Interfragment Interaction—List 225,
U RIZkT 2 MP2IFIE DY A h 2R RTHE, LFORRIZZR D £77,

&b BioStation Viewer Open .0 rev.11 Binds 003 - o X

Iy
File(F) View Point(V) Model(M) Color(C) Selection(S) Tool(T) Monitor(O) Edit(E) Preferences(P) Help(H) 1 J—
(o mmaew | & Interaﬁo... O x
5T N
File(F)
Yalue: MP2 |~ |

Baze frazment ESTEOO (51)

residus fragment [kcalfmall
METa42 )] 0.023634
MET243 (2)  -1.2620E4
GLY344 (3 -0.213892
LEL3 4k (4 -0.675173
LELZ 46 (A)  -R.795382
THR24T (Bl 0.h0REA]

ASN34E (7 0.no1314
LELZ44 8y -1.121462
aLAIRN 3y -2.44095%
#3PanT 10y -1.168020
ARGIR2 11 2.R274a0
GLUZRS (12} -32.208903
LEUZR4 (13} -1.0G0544
LYSR20 14y -1.318195
GLYR21 (15} n.771742

1251
H14 (51) =

AR E R EEEEEEEEEEE AR R E R AN NN NN N

atom.
CB(843) ESTB0D charge -0.1704547 A
H14(369) EST600 charge 01594386 A

|

FEEOFRZHE 2 THWEEHEO 7 77 A NyElORRIZH L TTH &, LUFORRIZZR Y 77,
(7 7 A 1% ABINIT-MP_HANDSON_20190327¥02_ER¥reference¥ER_50res-FMO-MP2.cpf)

joStation Viewer Open1.Q rev. 11 Binds 003 -
& BioSt i Op Bind: a X
Help(H)

A+ Interactic.. — O *

File(F)

Wa lue:MP2

Baze fragment ESTEO0 (51}
residoe fragment [koalfmol]
METa42 (1 0.058375%
META43 (2)  -0.962643
GLY344 (81 -D.R40144
LEL2 4k (4)  -D.2303181
LELZ46 (B)  -3.BETYZY
THR347 (B)  -B.E2538
AENAA8 (73 -n.17s007
LELIZ44 (&) -D.RZEGE3
AL&3IAN (4y  -8.261081
ASPAR (109 -0.998571
ARGAAZ 1 3.00653E
GLUASS 12) -34.561676
LEU354 13)  -0.553874
LyEh2n 14y -2oaTTam
= GLYRZ1 (15)  -0.139533

[»

o LIET388 (43
o < ILE380 (44)
o < GLY300 (45

o\ SER395(50)
§ - EST600 (51)
® 051 <

Fragment 51 C14(340) ESTB00 ch:
Fragment 51 C9(344) ESTG00 charge -
Fragment 51 C14(849) ESTB00 charge

sp2 D EIEATH) ZEICL - TCT I VBEIC T T 7 Ay MeEaind -, LEU346 & THR347 @ IFIE
N sp3 iy EI LA B2k L, LEU346 & U v ROLENTRL o TWD Z NS00 £,

26



4 BRE4: PUELARNITOERBEIFAEFERMBIT (CAFIf#47)

AR TIIKRD 3 BIRZ M, Bl L~V TOEMBER AT O B2 L E T,

41 ANRT—E2DERK

LLF® pdb 7 7 A /L% BioStation Viewer TB & £9°,
| ABINIT-MP HANDSON 20190327\04 CAFI\w3. pdb

CAFI OFBEIZLAT O 2 BPECTHEME L £ 77,

O @D FMO #HEAZER L, scc 77 AV, cpf 7 7 A NVENEKT D, (w3-1st.ajf)

@ CAFIFEZ2FE L. "H{LH D pno 7 7 A WV EAERT 5, (w3-2nd.ajf)
File—Edit ABINIT-MP Input File 705 AJF 7 7 A AAERERZBAE, 2 2D aif 7 7 A VEZER L E
9, £91%, w3-1st.ajf T3, CNTRL ¥ 7 T Method %”Hartree Fock” & L, FMOCNTRL % 7 ™ Write
SCCFile 2T “w3.scc” ZIEEL T &V, D LT, File—Save File 705 “w3-1st.ajf” & L CTf&
FFLTLTEENY,

2] ABINIT-MP Input File Version Open 1.0 [=1o
Eile(F)

BSSE | FRAGPAIR | SOLVATION | PBEQ | POP | GRIDCNTRL | CAFl | XYZ | FRAGMENT | MOCNTRL | VEL | NHC | TYPFRAG =
CNTRL FMOCNTRL @ SCF | BASIS | RELPOT OPTCNTRL sSczv mp2 | MP2DNS | MP2GRD MP3 | LMP2 | DFT ANALYSIS

FMO Calculation ® On on

FMO Level FMO2 | v
LMO Type ANO =
Auto Fragmentation o On on hybrid

Number of Residue for each Fragment 1

Polynucleotide Base/Sugar+Phosphate | v
Amino acid samino |
Carbon hybrid orbital sp3 v

Ligand Charge
Number of Fragment 0
Rsolv
Approximation Level(ptc) 20

Approximation Level(aoc) 0.0

ESP Ptc Multipole On @ on

Threshold of Dimer 20

Dimer ES Multipole On @ on

NP 1

Max SCC cycle 250

Max SCC Energy 5.0E-7

Write SCC File [N w3.sed File
Read SCC File File
Write Monomer MP2 File File
Read Monomer MP2 File File
Write Dimer ES File File

27



S5, RIFELE “w3-1st.aif” 2T F A =T 4 & (A EIE,
IZLL F Ok CPFVER=4.2 #3850 L TL 72 &0,

U— Ry F%) TH&., &CNTRL

w3_1st.ajf

&CNTRL
ElecState='S1'
Method="HF'
Nprint=3
Memory=1800
Natom=0
ReadGeom='w3.pdb'
WriteGeom="w3.cpf'
Gradient='"NO'
Vector='"OFF'
CPFBIN='NO'
THOVL=1.0E-12
E_THSWZ=1.0E-12
G_THSWZ=1.0E-12
CPFVER=4.2

/

N T, 2 2HDOAN 7 7 A4/ “w3_2nd.ajf” ZERLE£9, L& BRI, ABINIT-MP A7 7
A WAERLE T % B %, CNTRL # 72T Method % “CAFI” & LT &, &HIZ, Read Geomrtry
File % “w3.cpf’. Write Geometry File % “w3.cra” & L T 72 &\, £72, FMOCNTRL # 7 C Write
SCC File ® “w3.scc” #HIFR L., Read SCC File |Z “w3.scc” #FL AL TL7EE0,

ABINIT-MP Input File

CAFl
sczv |

Elle(F)
| BSSE | FRAGPAIR | SOLVATION | PBEQ | POP | GRIDCNTRL
CNTRL | FMOCNTRL @ SCF | BASIS | RELPOT [ OPTCNTRL

Title

Integral Generator |Conventional vv
Spherical Harmonics YES @® NO
Electronic State | Singlet Closed shell v
Method .f:AII 5
Print Level 3

Memory Size 1800

Number of Atom 0

Read Geometry File w3.cpl

Write Geometry File w3.cra

iz, GRIDCNTRL # 7|2 T Grid Calculation % “On” &35 &, WRHEH FXOEZBEHIZARY £
®C, Pair Natural Orbitals(*.pno)% “YES” & L. Partial Grid  “YES” & L7z kT fragments %
“1-3” LIEELTLEE, &5I2, CAFI # 72T FRAGCAFI # “1-3” L EELTLLEE N, (&

HFX)

TERR L7= 2 DD 7 7 A V% FX10 IZ8E4 L, python 27 U 7 M &2 HAWTEE L, “w3-1st.ajf2” K

“w3-2nd.ajf2” ZfERR L T 2SS0y,
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Edlotf)

[ BSSE | FRAGPAR | SOLVATION | PBEQ | POP | GRIDCNTRL | CAR | XYZ mmn]nocmm ; mnwsl
oiri‘]moulm 'SCF | BASIS | RELPOT | OPTCNTRL | SCZV | MPZ | MP2DNS | MP2GRD | m ANALYSIS

Grid Calcutation OK oo

o

Molecular Orbitals (*.mo) QOYES @ NO fragments Level
Electroa Density (*.den) D YES @ NO
Electrostatic Potential (*.esp) () YES @ NO

ESP Mappoed on isosurface (".map) QO YES @ NO tsosurtace Value

Electric Flold Vector (*.otv) O YES @ NO
Paif Natsral Orbitals (*.pno) ®YES O NO -
Partial Geid ® YES O NO fragments 1-3
Auto Grid ®¥es OnNo boundary O show [ ® rice
Grid Delta Sze(A ) lo2s ]
Grid Box Space(A) so ]
CNS formatted Electron Density (*.cns) ) YES @ NO
Restart from File OYES @ NO
Base Name { ] m
=1

EbotF)

" BSSE | FRAGPAIR | SOLVATION | PBEQ | POP | GRIDCNTRL | an"['_‘]mmmrnwnm VEL | TYPFRAG | o
 CNTRL lmnn]sa’]uss}nzmt[onmisczv MP2 | MP2ONS | MP2GRD | mMP3 um}nn ANALYSIS |
FRAGCATI b Iy

wemoc

oc

CHKFZC O YES ® NO

Print Level 1:"'—|

42 FMO H#&

FMO R OFETHIETIRE 1 ORF L [F U T9, RIST ® FX10 THRTHEICIE, sh 227 U7 M &R
LLTaf 77 ANAEER L ECHEZRLET, B ARKREORIL3 7T T AL e bz,
run_mpi.sh N T#PJM —mpi “proc=3"& L7z ETHEAEZIT-> T 7Z &0,

| pjsub ——interact run mpi.sh ‘

1B (w3-1st.ajf) OFFHEE T, 2EE (wd-2nd.ajf) #HWZFHE LT T I, HEDNE
TITDEAEREINDG 7 7ANLDHI L, wdepf & wdpno X 7 a— RLTLEEN,
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4.3 CAFI f&#7

A vu— R L7 epf 7 7 A /L% BioStation Viewer |2 KT v 7 & R v 745 &, ETFROBIZE
HLTEBERHESNET, £0%, pno 77 ANV E FT7 v 7 & Fay 7925 L, A FXO CAFI gk

FROBAEIAR Y 77 v T TRRESNET,

BioStation Viewer Open1.0 rev.10

File(F) Voo

wi.col

at(V) Model(M) Color(C) Selection(S) TooKT) Mgnitor(0) EGH(E) Preferences(P)

&% Pair Natural Orbital... =

=2 % |

Fragment No. 1{1)>0(2)

Fragment No. 3(3)->0(4)
Display
Relaxation : -0.0040785754

iy Display
" e Relaxation : -0.0042128414
o ¥ Hole : 1.996413 Value
v| Patricle : 0.0035870117 Value
Vector Value

v| Hole : 1.9963577 Value
v| Patricle : 0.0036422708 Value
Vector Value
Fragment No. 2(5)->0(6)
Display
Relaxation : -0.004007122
v| Hole : 1.996424 Value
v| Patricle : 0.00357600... Value
Vector Value
Select All Unselect All
Apply Close

Ry 77 v 7 - EHIZIL, Relaxation energy, Hole & Particle ® S5 ENF RS E 3, Ak
L7=\Wi#laE D Display (25 = v 7 =Apply (Wi M) L35 &, FTRIOMKIZT = v 7 LIizliE 2366
SET, (FHIEL, Hole, Particle @ Value Zff5 AR v 77 v 7 CRRINDHREEmIZ T,

Transparency % 20 & L72H D T9,)

0 rev.10
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5 BES: ELULANILTOSIBHEEERBEN (FILM f8#47)

ARRETIIA 7 - RB U OFTINVRE BT, #0E L~V T O MH AR O ik 2B L
i—a—o

51 ANT—RDER

LLF® pdb 7 7 A /L% BioStation Viewer TB & £9°,
I ABINIT-MP HANDSON 20190327\05 FILM\met—ben. pdb ‘

File—Edit ABINIT-MP Input File 75 AJF 7 7 A UAERC#E T A B &, CNTRL # 712 T Method #
“LMP2” 2% E L 9, Wiz, LMP2 # 72T Filename for BioStation (Z “met-ben.bsgird” %7 A
LE9, D ETFile—Save File 7°5 “met-ben.ajf” & L THRIFL T 7Z S0,
ABINIT-MP Input File Version Open 1.0 [=1o .

Eile(F)
' BSSE | FRAGPAIR | SOLVATION | PBEQ | POP | GRIDCNTRL | CAFl | XYZ | FRAGMENT | MDCNTRL | VEL | NHC | TYPFRAG
|| CNTRL | FMOCNTRL | SCF | BASIS | RELPOT | OPTCNTRL | SCZV | MP2 | MP2DNS | MP2GRD | MP3 | LMP2 | DFT | ANALYSIS

-

LOC Pi()VPU [ v

WBATCH 1

Check Frozen Core ® YES NO

Filename for BioStation met-ben :;sgnd File

Frozen Core

aif 77 A/, pdb 77 A V% FX10 |[ZH&5 L, python A7 U7 h & HWWT ajf 7 7 A LV EHTE L C
<TEEW,

52 FMO &

FMO 04T HETHRE 1 O L [ U¢9, RIST ® FX10 T840, sh 227 U 7 M %4
LLTaf 77 ANVAEZER L ECHEAZRLET, BB AREORIZ2 77 7 A Nl bled
run_mpi.sh W CTH#PJM —mpi “proc=1"¢ L7= ECTHEZIT- T 7Z X0,

‘ pjsub ——interact run mpi.sh ‘

HENETTDEAREIND 7 7A4LD 955, met-ben.cpf & met-ben.bsgrid_2 1.Imp2 # ¥ 71
— RLTLE&EN,
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5.3 FILM f&#7

vy u— R L7z epf 7 7 A /L% BioStation Viewer Tt /iA A 721% . Monitor— FILM Isosurface %

707 LET,

File(F) View Point(V) Model(M)
met-ben.cpf

[=] met-ben
o~ My Chain

=

5L, £ THOEZ FILM

TROX D2, Imp2 7 7 A Ve
7,

B

BioStation Viewer Openi
Color(C) Selection(S) Tool(T) MQnitot(O)r Edit{E) Preferences
Distance(D)
Angle(A)
Dihedral Angle(H)
Interaction Energy(E)
Reset(R)

VISCANA(V)

IFIE MAP(M)

FILM Isosurface(L) [:,;
Compare Density Files(F)
Charge List HF(C) >
Charge List MP2(P) »
Charge List HF NBO(N) ’
Charge List MP2 NBO(O) »
Charge List HF ESP(G) »
Charge List MP2 ESP(T) »
Interfragment Interaction(l) »

ARSI LET O T, Data Directory & L T, “met-
ben.bsgrid_2_1.Imp2” 73% % Directory Z{§E L T 7Z&\W, IELLT 4 L7 NUDBEEEIND &, A
IAFE ., Fragment Pair X°> Orbital O = RV X —NFREINE

FILM

Eoei)

Data Derectory

fragment Pair

Hghight tragments & 30 graphics

Orttal

Sort by energy

Selocted ortitals

Calculate Energy au

Display Matrix

sosurface Parametor

Value
Frogment 1
coortr |v| [ we o7 | ax
Fragment 2
Color{~+) |w l Min Max
Transparency
0 50

Bounding Box On s on

Draw Dedeto

wier Fragment | v

[=To TN FILM =12
Ee(f)
Darectory 5 Data Directory ANDSON_201 Darectory (.),
fragment Pair
21
Highiight tragments m 30 graphics
Ortutal
Sort by energy wier fragment | v
AT 24743364 -
4.19.2.193256 4

418 2091764
14.17 59354165
415 57785485 "

from 30 Selocted orbitals |4

Calculate Energy -2 4743364 au -

Display Matrix

tsasurface Parameter
Value
Fragment2

G | [

Fragmentt

Max

Color{~+) |+ I Max

50 Transparency 50
Boanding Box

On . on

Draw Deinte
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FILM 3% € i > Orbital S AN FTRE (Shift ZH# L7267 U v 7)) Lo TNHTd, 4-
17, 4-19, 4-18 Z IR L 724KAE T Draw 29 L N B O nfliiE XA % O CHMIZ&H % CH- =
HAERA O 2t b3 25 Z &3k £ 3, Isosurface Parameter @ Value X° Transparency %4 #9
52 LT, WAL OFREER FIRE T,

b BioStation Viewer Open1.0 rev.11 Binds 001 Hﬂﬂ

File(F) View Point(V) Model(M) Color(C) Selection(S) Tool(T) Monitor(O) Edit(E) Preferences(P)
F 4

Help(H)

B2 FILM [=Tel=

File(F)

met-ben.cpf |
[ met-oen
o A\ Chain
Data Directory [ANDSON_20190327\05_FILM| |  Directory
Fragment Pair

21

Highlight fragments in 3D graphics
Orbital
Sort by energy Inter Fragment |

417 -2.47433E4 =
419 2.19325E4 =
418 2.0917E4

1417 -5.93541E-5

415 5.77854E5 |

Selected orbitals |4 17-19 from 3D
Calculate Energy -6.75928E-4 au -

Display Matrix

Isosurface Parameter

Value |0.05

Fragment2

cotortye) || [l [l win o1 | max o1 Set
Fragment1

Color(-+) |v Min [-0.1 | Max [0.1 Set

Transparency 29

[Display FILM Fragment 2-1 orbital (4,17-19) value 0.05 = Bounding Box on ® o
Display FILM Fragment 2-1 orbital (4,17-19) value 0.05
Display FILM Fragment 2-1 orbital (4,17-19) value 0.05

Draw [ | Delete

F 72 FILM % E MmO H 52 &H 5 Calculate Energy 705 %It d 5 TR /L X —DRERNTX £7°,
FORE, TRNF—OHN R E LT au & keal/mol 23R ATEE T,
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6 FREEO6: BATIGESE (LRD) & MP2 QLB

AFETIEIRD 3 BIEZFIC LY | RFTSES# (LRD) & MP2 DR ZITWVET,

6.1 ANT—RDER

LLF® pdb 7 7 A /L% BioStation Viewer TB & £9°,
I ABINIT-MP HANDSON 20190327\06 LRD\w3. pdb ‘

F9°. MP2 ] AJF 7 7 A Vv &1Ek L £, File—Edit ABINIT-MP Input File 7>% AJF 7 7 A /U{E
pim A B & . CNTRL # 72T Method % “MP2” |2, Write Geometry File % “w3-mp2.cpf” (Z5%
ELTFEVW, &5iZ, ANALYSIS # 72T PIEDA % “YES” (2 L7 LT, “w3-mp2.ajf” & L Cf%
FLTL S, KIZ, LRD HAJF 7 7 AV TEH, ZTHLITEIZEER LI MP2 D AJF 7 7 A
N ‘w3 lrd.ajf” & L Cav—L, LLFOREIZ Method 2 “HF+D” 12, WriteGeom % “w3-1rd.cpf’
IZTF A PTT ¢ X THREL T ZE,

w3-lrd.ajf

&CNTRL
ElecState='S1'
Method="HF+D'
Nprint=3
Memory=1800
Natom=0
ReadGeom='w3.pdb'
WriteGeom="w3-lrd.cpf
Gradient="NO'
Vector="OFF"
CPFBIN='NO'
THOVL=1.0E-12
E_THSWZ=1.0E-12
G_THSWZ=1.0E-12
/

ER L7z ajf 7 7 A VW pdb 7 7 A /L% FX10 (28525 L, python 227 U7 R ZHWT ajf 77 A /LD
BIL 21T > TL 2 &,
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6.2 FMO Et&

FMO FHEOFEITHEITHE 1 oL [E U T3, RIST @ FX10 THHiTHEIZIE, sh A7 U 7 b &
LLTaf 77 ANAEEE LI ECHEZRLE T, BB AREORILZ 7T 7 A Nk blow,
run_mpi.sh W TH#PJIJM —mpi “proc=3"% L7= ECHEZIT- T &0,

‘ pjsub ——interact run mpi.sh ‘

MP2 Kk O'HF+D D 2 SO R ZNAICAT > TS ESWEHRBTE T THEERINDLI T 7 A VD D 5|
w3 -mp2.log & w3-lrdlog X 7 a— LT EEV,

6.3 FEROMER

£, w3-mp2log mHRTWEET, TF AT 4 X THE “PIEDA” Z2METHL, 77 1/L
OB LU T OB Z RAITAHZ LN TExET, 2t IFIE 2= 3L X —51240iE L7- PIEDA ©
HEETHY ., MP2 %5 L LT DIMPOEAEAD Z LR TExE 1,

w3-mp2.log
## PIEDA
IJ-PAIR ES EX CT+mix DI(MP2) q(I=>J)
/ keal/mol / keal/mol / keal/mol / keal/mol /e
2 1 -12.268820 8.549969 -3.606582 -1.906203 -0.035945
3 1 -10.995870 7.774764 -3.216175 -1.819632 0.031929
3 2 -12.339160 8.476232 -3.472605 -1.881427 -0.034884

—J7. wdlrdlog IZB W T HFE U< PIEDA OFfiR A R THD L, LT ORRERFGLIET,

w3-Ird.log
## PIEDA
IJ-PAIR ES EX CT+mix DI(MP2) qI=>J)
/ keal/mol / keal/mol / keal/mol / keal/mol /e
2 1 -12.268820 8.549969 -3.606582 -0.351977 -0.035945
3 1 -10.995870 7.774764 -3.216175 -0.357710 0.031929
3 2 -12.339160 8.476232 -3.472605 -0.353146 -0.034884

AEIDOK 3 BEDOZRIZBW I A OFHERFEOZEIIZEALEDH D TEAN, LV K& RREHET
HEI11E. LRD O F0NHE A F DR EREWOIFIELH D £,

Uk
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