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1. B#

BURTE A EW Ry X227 7 b myPresto/sievgene R E L., Z X0 E - ALEWYD
MD TOMRE ST V=2 MU ZFGEHFAIA M FUZFAE LT Ry ¥ 7R —ZXTO sievgene A 2
T EETR T HHERE A BINT D,

Flo, FBEE NV 27 b OFEREIZB W TEAE S 4L/ sievgene A a 7B O 431 - )
% 3 S HRE 2 BINT 5,

K7 7753 D CORELZ?HBE LA AaTHEEZEHT LI -2, (K%
SIEVGENE-REPLAY & L. LAFE SIEVGENE-REPLAY & FR5S

SIEVGENE-REPLAY [Z bV =7 MU AR LTZBEOMD A1 EMD DO T =27 MU 77 AL
AL, KD mol2 77 A NI OALEAINTITDRWZ L L35, Bp ITHMFTAEE
9]

topology
—7 TRJECTORY .
°DB e \ sievgene A 2 7 - S3Hk
=~ SIEVGENE- .
= Ry —DIAV B
7 L&A A6
VARIABLE
I 4

SIEVGENE-REPLAY & A H{ )
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2. HEEEBIE

2. 1. M

SOz R EAHAFHEE

WA E7xz—RA
HMEH 7 7 A VL sievgene OFHI 7 7 A ARk Z X—RA L L, FTrtOitidZ LT %,

(1-1) ANALYZE 7 = — X D8N
sievgene |2 ANALYZE 7 = — X &8 L. "EXE>ANA”" DX — T — RBRHB LEHEAIC N T V=

)

A IA I FERE T DIAV

. sievgene A 327

AR EIT O,

ANALYZE 7 = — XTI R 5222 MY 77 A V% DIAVEE CHL A7 > 3 > (vdW BIETE .

LB DEIEEFEE torsion TD G HEFL .

(1-2) INPUT 7 = — XD JLHE
DIAVIETHRET 2&H « Y W FEEREDOFT—UV— R LT 5,

e BENI V=27 P PAHBEFTHKSNIZSEOXIED 0,

frozen—atom FEEED*—U — REFRh L 45,

FIHDRE) DA FREE 5,

cosgene TOD

; control file for SIEVGENE-TRAJECTORY
PHASE> INPUT

TOPOLOGY=  FORM NAMETO= Astemizole. tpl
COORDINA=  PDB NAMECO= Astemizole. pdb
POINTC= NORE

SETVAR = READ NAMEVA = test. var

CMBREA=  READ NAMECM= cmb. inp

QUIT
PHASE> GRID

PROBDIst = 6.5 ;

MARGIN = 6.5 ; search margin

ITERAT =2 ; iteration of Grid potential smoothing
RADVDW = 0.6 ; vDW boundary

RADELE = 0.6 ; coulonb boundary

RADMESh = 1.4 ; probe radius

DAMPVW = 1. 25d0

USEPBG = NO ; not use PB

QUIT
EXE> ANA

COMBIN= YES

NAMETR= md. cor

DATATY= COR4

STARTT= 0. 50D0

ENDTIM= 1.0D0

ESTROT = YES ; ESTimate dG of ligand ROTation
COEROT = 0.2 ; COEfficient of ROTatin out of ring
COERNG = 0.15 ; COEfficient of rotatin in RiNG

INPUT 7 2 —X
sievgene & @

frozen-atom 5
EQ-VAYKEE

GRID 7z —X
sievgene &M@ ., YUY KI7A
IWDAEDETHEWLWKIIZTUR
7 LOBET B

(READ/WRITE AMEE SNT=-F &I,

NORE, NOWR IZER%E T B)

ANA 2 x—X

ELIE(DIAV) ;@ cosgene & @&
T. "EXEDANA" D#& T 12 IZfEHT 038
FEFTLIOTSLERTTS

sievgene—REPLAY O 7 7 A /L 45]
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2. 2. bSO Y MIERETORITEERMAEEEM
NF V=7 b GRARIALBEREZ BN LTz sievgene IZxF L, KRR TOHX L7 H - (LEW
D vdW, FETRLFX— ZFUoNTEOHERLEZFHE L, I DEDFE & 3EN 5
a kY ARAaT ZEHE TS DIADirect Interaction Approximation) DESFEZBINT 5,
DIAVEBLD A X 7 = — A cosgene L@ & T 5,

DIA IZIX FRROBE DO FERDH Y, A= 3V TIEIBAED DIAV ETHR— MFEHRD
(1)DIAV model, (2)DIAV_L model Z¥HR— r9 5%,

DIAV fEMT DN =—2 3 S Z T2 5B I BB CHERE AN 228 S D K 9 12, DIAV AT Fii
XX, DIAV f##TH cosgene & V— 2 &g {b+4 5,

(1)DIAV model :
The original DIAV form

AG=a) <E™(i)>+pBY <E“(i)>+7xS,

(2)DIAV_L model :
The ligand entropy term is added to the original DIAV model

AG=a) <E"(i)>+BY <E“(i)>+7x85,

+wkyTxN, 6 xIn3+w,k,T x(N —3N,,,)xIn2

rot—ring

(3)DIAV_W model :

The weight for each residue is calculated from the hydration solvent water.

AG = aZexp(}/ <E. >)<E" (i) >+ﬁZexp(7 <E >)<E®(@)>+7xS,

(4)DIAV_LW model :
The ligand entropy term and the weight for each residue are added to the original DIAV model. The weight

for each residue is calculated from the hydration solvent water.

AG=a) exp(y <E, >) < E* (i) >+ Y exp(y < E, >) < E“(i) >+7 xS,

+wk,TxN,, xIn3+w,k,Tx(N

rot—ring

—3N,,,,)xIn2

(5)DIAV_LW2 model (E$H & BR D EIHRFIRERE & 2 R CIcik 9) -
The ligand entropy term and the weight for each residue are added to the original DIAV model. The weight

for each residue is calculated from the hydration solvent water.
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AG=a) exp(y <E, >)<E"™ (i)>+ Y exp(y < E, >) < E“(i) >+ T xS,

+wk,Tx{N,, +(N —3N,,, )} x1n3

rot-ring

(6)DIAV_LW nSmodel (tS72L) :
The ligand entropy term and the weight for each residue are added to the original DIAV model. The weight

for each residue is calculated from the hydration solvent water.

AG = aZexp(;/ <E >)<E" (i) >+ﬂZexp(7 <E >)<E“(i)>

—-3N,

ring

+whk,TxN, xIn3+w,k,Tx(N

rot—ring

)xIn2

(7)DIAV_LW2_nS model (B8 & BRDEHRATREFRE S AR CIZ| > + S22 L) :
The ligand entropy term and the weight for each residue are added to the original DIAV model. The weight

for each residue is calculated from the hydration solvent water.

AG = aZexp(;/ <E >)<E" (i) >+ﬂZexp(7 <E, >)<E“(i)>

Wk, TX AN+ (N g = 3N, )} X103

rot—ring
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(DDIAFFHEDOH
sievgene—REPLAY @ DIA 55 fE 51, DIAV FH cosgene AU Fitd 7 +—~v h &5,

INFORMATION> EXTENDED LINEAR INTERAGCTION ENERGY
total vdW average -178. 952560757154
total vdW variant 1.38117986646209
total dielectric average 28. 7135735979065
total dielectriv variant 0.879967198117273
total A.S.A variant 39. 8715921490601

(1) 3 term estimation DIAV LM
(a) vdW average coefficient 4.160000000000000E-002
(b) dielectric average coefficient 8.999999999999999E-003
(¢) A.S.A variant coefficient -2.079700000000000E-004

energy = a * average (vdW)
+ b * average(dielectric)
+ ¢ * variant(A.S. A)
energy -7.44442652749761

+ 0.258422162381158
+ -8.292095019240036E-003

@# dg_calc_3= -7.1943

(2) 5 term estimation DIAV_W S
(d) vdW average multiplier 3.070000000000000E-002
(e) vdW variant coefficient -1..000000000000000E-002
(f) dielectric average multiplier 1. 180000000000000E-002
(g) dielectric variant coefficient 3.120000000000000E-003
(h) A.S.A variant multiplier -2.431200000000000E-004

energy = SUM( d * average(vdW(i)) * EXP(e * variant (vdW(i)))
+ f % average(ele(i)) * EXP(g * variant(ele(i)))
+ h * variant(A.S.ACi)) )

@# dg_calc_b= -5.1631
(3) add estimate energy of ligand greedom

(j) rotatable node : number 8

0. 100000000000000
-0.206614961913106

. coeff
rotatable ring : energy

- coeff = 0.100000000000000

: energy = 0.523963146752324
(k) number of rings = 5
rotatable tor. : number = 10
rotatable — 3 * rings = -5

@# dg_calc_3+|igand= -6. 8769 DIAV_L &¥{ff
@# dg_calc_b+ligand= -4. 8458 DIAV_LW EFAi
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(2)sievgene A7 OH S

sievgene-REPLAY D A a7 H T, AT v 7 TORaT LB L HnELZ FLDO T+ —< v

N THT D,
INFORMATION> GRID SIZE
NUMBER OF GRID : 60
SAMPLING POINT NUMBER : 34
GRID BOUND :
X-AXIS: -8.583733 - 9.928724
Y-AXIS: -11.04456 - 11.70127
Z-AX1S: -2.849600 - 19.23287

1 PARTCLE SIZE:
0.3137704 0. 3855225 0.37

INFORMATION> SEARCH A.S.A FOR GRID POTENTIAL
A.S. A NUMBER : 19305

INFORMATION> GENERATING A.S.A. GRID
10% 20% 30% 40% 50% 60% 70%

INFORMATION> GENERATING COULOMB GRID
10% 20% 30% 40% 50% 60% 70%

INFORMATION> GENERATING HYDROGEN GRID
10% 20% 30% 40% 50% 60% 70%

ASA: -277.55 ELE: 5.71 HYD:  -4.33 VDW:

INFORMATION> GRID SIZE

NUMBER OF GRID : 60
SAMPLING POINT NUMBER : 34
GRID BOUND :
X-AXIS: -8.631214 - 10.74198
Y-AXIS: -11.12636 - 11.51924
Z-AX1S: -2.367275 - 19.19534

1 PARTCLE SIZE:
0. 3283593 0. 3838237 0. 36

INFORMATION> SEARCH A.S.A FOR GRID POTENTIAL
A.S. A NUMBER : 19289

INFORMATION> GENERATING A.S.A. GRID
10% 20% 30% 40% 50% 60% 70%

INFORMATION> GENERATING COULOMB GRID
10% 20% 30% 40% 50% 60% 70%

INFORMATION> GENERATING HYDROGEN GRID
10% 20% 30% 40% 50% 60% 70%

ASA: -270.13 ELE: 5.27 HYD:  -2.76 VDW:

o# SCORE AVERAGE : -277.2994 VARTANT :

42791

80%  90% 100%

80%  90% 100%

80% 90% 100%
—6.80 SCR: -282.97

94680

80%  90% 100%

80%  90% 100%

80% 90% 100%
-4.53 SCR: -272.16

31. 84532

1 X5 v 7B Grid
AR

127y 7ERA7

nx5w 7B Grid
Rk

nxAFy7ERA7

AAT7EHEREL
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3. FZ¥xH M)RIIG sievgene MERET A&

SIEVGENE-REPLAY X sievgene for_screening \ZX% L. DIAV F cosgene ® DIAV JEEME R

Al IATe Z L THRET D,

TEDOXIZ, SIEVGENE-REPLAY Ol 7 v — & . DIAV {EOF| IR D B % <9,

G
ML

&

SIEVGENE-REPLAY E n38#

- ERHARAH
- Ty R T avEsRAH
-EEW b RO D —4RK
-EEREFRO -4/
do +rZ2zo kY
-@BR7—1) VTRABEEROY YT VT

enddo

do rZz9 kY

-#E - vV HEEER - BEEEOY U TY VT
enddo
- FE - vdl - BEXLOFEHEH

do Pz MY
- 5E - viWHREER - BEZIEO D RGTE
enddo

-DIAVEE

do rZz9 kY
Ty RRTUYYILER
- sievgene RaAF7H Ty
enddo
- sievgene R A7 FHHEEE
- sievgene $ERH B

sievgene JLIE
sievgene JLIE
sievgene JLIE
sievgene JLIE
DIAV £t Re % it

DIAV iE#kRE 2 i

DIAV iE#kRE 2 i

DIAV iE#kRE 2 i

sievgene JLIE

sievgene JLIE
sievgene JLIE
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4.
4.

EERNS
1. BERE—E

sievgene—REPLAY RS D -4 . sievgene_for_screening [CTFEEDIEEZITO,

HE | BERE HEIT7AIL X5
1 DIAV F ASA ZHT DER Y) 52 A AccessibleSurface_Method. f90 | & A
2 DIAV 24 2 5V MEM Analyze_Class. 90 o
3 DIAV AEHES DEM Enum_Type. f90 &
4 DIAV A GB/SA f##T D EY Y) ;A H General izedBorn_Method. 90 pidaz!
5 torsion f##r A Z-matrix A HEH Object_Class. T90 &

Input_Data. 90 &

Output_Data. f90 &
6 B8 - LEVRET 7 A ILTEHAH Input_Data. f90 Bidz|
1 DIAVAA T avAAh Input_Option. f90 BE
8 DIAV B EAEE B Interact_Class. T90 BE
9 GB/SA R4 —1) L MMEDELY A H Ob ject_Method. f90 gz
10 Control_Min. f90 &
11 Richmond-ASA f# 47 032 0 Hll B& Score_Method. 90 &
12 [FRFE=DEM SievEnum_Type. 90 &
13 frozen-atom, EH - ILEWIEE 7 74 | Sievinput_Option. f90 o

VDA TS a3 VB

14 FHIEDESE sievgene. 90 BE
15 FSoxy M)GEHAHERDT N | SievAnalyze_Method. £90 73R
16 Grid AR TDER Grid_Method. T90 BE
17 DIAV fig47 Analyze_Method. 90 = F

Control_Analyze. f90 Pidac!
18 EQ - tAYM -5 HEERGE Comb ine_Method. f90 A
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4. 1. 1. DIAV FH ASA f##TDER Y A H
DIAV 3B H D AccessibleSurface_Method. f90 % sievgene D =1 L /34 JLxfE Y — ATBENN
15,
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4. 1. 2. DIAVEHT 755 DEM
Analyze Class. f90 @ Analayze t f&{ARIC DIAV fEMT 34T 7 7 7 IsAnalyzeCombine Z 3800
T 5,
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4. 1. 3. DIAVAEHEENEM
Enum_Type. £90 |2 DIAV(IH LIE) ® 2 & — U > 751k, 24— U > 7B, vdW BEUE 2 =1
ERE TN ENOMEZ R T 2B INT 5,

i LIE scaling method
!

integer, parameter: :NO_SCALING =1
integer, parameter: :PROJECTION_SCALING = 2
integer, parameter::SIZE_SCALING =3
integer, parameter: :ELE_PROJECTION =4
integer, parameter: :ELE_SIZE =5
character (17), dimension (ELE_SIZE), parameter:: &
GBSAScal ig_Method = (/' NO SCALING &
"PROJECTION (GB) , &
"SIZE SCALING (GB) ', &
"PROJECTION(ELE) ', &
"SIZE SCALING (ELE)’ /)
|
I for LIE scaling function
|
integer, parameter::LIE_ORIGINAL = 1
integer, parameter::LIE_LINEAR = 2
character (17), dimension (LIE_LINEAR) , parameter :: &
LIE_FUNCTION = (/" EXPONENTIAL , &
"LINEAR /)
|
I for LIE vdW function
|
integer, parameter::LJ_12_6 = 1
integer, parameter::LJ_ 9.6 = 2
integer, parameter::LJ_8 4 =3
character (17),dimension(LJ_8_4), parameter:: &
LJ_POTENTIAL = (/"12 -6 &
"9 -6 " &
'8 -4 /)
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4. 1. 4. DIAV FA GB/SA BT DEL Y A H
DIAV #H3H D GeneralizedBorn_Method. f90 % sievgene 0 =1 1 /3A LK Y — A BN
60
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4. 1. 5. torsion &4 Z-matrix AFI1BHN
DIAV @ torsion f& & EfENT 2 FATT B 72, JRFIZxT D Z-matrix {E#H. Z-matrix
H, Z-matrix HALE A BINT 5,

(D) JFAIZHkET D Z-matrix [FEHREN : Object_Class. 90

(2) Z-matrix ANJJALERIENN : Input_Data. £90
(3)Z-matrix H/JALEEENN : Output_Data. £90

15/ 28
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4. 1. 6. EA - tEMEETI 7ML

Input_Data. 90 |Z DIAV [ cosgene DEH - {bLEMIEE T 7 A Vit

Input_CombineFile FHex 21BN 5,

16 /28

FRIAD T



4. 1. 7. DIAVAA 7 a AR
Input_Option. f90 {Z DIAV FH cosgene DA 7> a v ATTOBES. A7 a ¥k, 73
a VD GABSALEE A BINT 5,

data SelectOption(31:40) /
Select_t ("METHOD', 2

(/"MINI" ,"MD '

' L ) "),
Select_t ("BESTFI', 2
(/N0 " ,"YES '’ '

' L ) "),
Select_t (" MNTRCB', 2

(/N0 ", ASCI’,

Qo o Qo Qo o Qo o Qo Qo o

, , N,
Select_t (" COMBIN', 2
(/’NO ", YES ',

! analyze combine method

, , N,
Select_t (" COMSFT', 2
(/’NO ", YES ',

I shitf output by variance

, . "),
Select_t (" CMBSCL' , 5
(/’NO ', GBPR', GBSZ', ELPR’
"ELSZ’ " N /),
Select_t (" CMBVDW' , 3
(/'12-6","9-6 '’ 84 ' "

I COMBINE scaling
| no | projection | size

I vdW potential
\, I 12-6, 9-6, 8-4, 8-4 REVISE
: : ")),
Select_t (" CMBFUN', 2
(/"EXPO’, " LINE",

I scale function
., I exponential | linear
: : "),
Select_t (" CAL-GB', 2
(/"NOCA" , " CALC,

QO 0 QO RO O PO RO 2O PO RO QO PO RO QO RO O QO o

: : "),
Select_t (" CALASA’, 2, &

(/"NOCA’, ' GALC’,’ " &
' L ) ")/
data SelectOption(41:41) / | ELIE:estimate |igand freedm
Select_t ("ESTROT', 2

(/'NO ","YES '’

Qo o Qo

"N/
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" CMBCOE’

"LIEAVC, & |
"LIEAEC, & |
"LIEVAC', & |
"LIEAVN', & |
"LIEVVC', & |
"LIEAEN', & |
"LIEVEC, & |
"LIEVAN', & |
"ENDTINM', & |
" COEROT", & |
" COERNG’ /) !
call Init_Value (sopt,
call Init_Value (sopt,
call Init_Value(ropt,
call Init_Value (sopt,
call Init_Value(ropt,
call Init_Value(ropt,
call Init_Value(ropt,
call Init_Value(ropt,
call Init_Value(ropt,
call Init_Value(ropt,
call Init_Value(ropt,
call Init_Value(ropt,
call Init_Value (sopt,
call Init_Value(ropt,
call Init_Value (ropt,
call Set_Value (sopt,
call Set_Value (sopt,
call Set_Value (ropt,
call Set_Value (sopt,
call Set_Value (ropt,
call Set_Value (ropt,
call Set_Value (ropt,
call Set_Value (ropt,
call Set_Value (ropt,
call Set_Value (ropt,
call Set_Value (ropt,
call Set_Value (ropt,
call Set_Value (sopt,
call Set_Value (ropt,
call Set_Value (ropt,

coefficient
coefficient
coefficient
multiplier
coefficient
multiplier

average (vdW)
average (ele)
var iant (ASA)
average (vdW)
var iant (vdW)
average (ele)
variant(ele) coeffcient
variant (ASA) multiplier
end time of trajectory
coefficient for rotate
coefficient for ring

SelectOption, "CMBSCL', 'NO ')

SelectOption, 'CMBFUN', "EXPO')

RealOption, 'CMBCOE', 0.25d0)

SelectOption, 'CMBVDW , '8-4 ')

RealOption, 'LIEAVC', 0.0416d0)

RealOption, 'LIEAEC', 0.0090d0)

RealOption, 'LIEVAC', -2.0797d-4)

RealOption, 'LIEAVM', 0.0307d0)

RealOption, 'LIEVVC', -0.0100d0)

RealOption, "LIEAEM, 0.0118d0)

RealOption, "LIEVEC', 0.00312d0)

RealOption, 'LIEVAN', -2.4312d-4)

SelectOption, "ESTROT', 'NO ')

RealOption, 'COEROT', 0.1d0)

RealOption, 'COERNG', 0.1d0)

SelectOption, 'CMBSCL', Interact%GBSAScaling)
SelectOption, "CMBFUN', Interact%GBSAScaleFunc)
RealOption, "CMBCOE' , Interact%GBSAScaleCoeff)
SelectOption, 'CMBVDW , Interact%GBSATypelLJ)
RealOption, 'LIEAVG' , Interact%ELIE%AveVdwCoeff)
RealOption, 'LIEAEGC', Interact%ELIE%AveEleCoeff)
RealOption, 'LIEVAG', Interact%ELIE%VarAsaCoeff)
RealOption, 'LIEAVM' , Interact%ELIE%AveVdwMult)
RealOption, 'LIEVVG' , Interact%ELIE%VarVdwCoeff)
RealOption, 'LIEAEM , Interact%ELIE%AveEleMult)
RealOption, 'LIEVEG', Interact%ELIE%VarEleCoeff)
RealOption, 'LIEVAN' , Interact%ELIE%VarAsaMult)
SelectOption, "ESTROT', Interact%ELIE%EstimateLigand)
RealOption, 'COEROT', Interact%ELIE%NodeCoeff)
RealOption, 'COERNG', Interact%ELIE%RingCoeff)
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4.

1. 8. DIAV F#E&EAESEM

Interact_Class. £90 (Z DIAV JH D#&EAR ELIE_t ZBN4 %,

extended linear interaction energy

energy = A x ave(vdW) + B * ave(ele) + C * var (ASA)

or

energy = D * ave (vdW) * EXP(E
+ F x ave(ele) * EXP(G
+ H * var (ASA)

type ELIE_t
real*8::AveVdwCoeff
real*8::AveE|eCoeff
real*8::VarAsaCoeff
real*8::AveVdwMult
real*8::VarVdwCoeff
real*8::AveEleMult
real*8::VarEleCoeff
real*8::VarAsaMult

integer: :RingNum
integer: :RotRing
integer : :RotNode
logical::EstimateLigand
real*8::RingCoeff
real+*8: :NodeCoeff

end type ELIE_t

* var (vdW))
* var (ele))

ToOTMMmOoOOoO o>

number of rings

number of rotatable torsion in ring
number of rotatable torsion out ring
estimate ligand freedom

coefficient of ring torsion
coefficient of node torsion
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4. 1. 9. GB/SART—1) VT WMEDERY AH

GB/SA A/r— 1 > 7 i 43¢ & "Set_GBSAScale” 7N F24E & T % DIAV H cosgene O
Object_Method. f90 #Z%E L % 5,

ARZEHIZfEVY, DIAV ] cosgenen XA 7 ¢ MLEE Calc_LeastSquareFitting O 51478
BHINTWAT=H, sievgene T Cale_LeastSquareFitting Zf#H L TV 5 Control Min. 90
DEIBEEET 5,
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4. 1. 10. Richmond-ASA f2#T 0B D HI kR
Score_Method. f90 ClX Richmond-ASA f##T % AccessibleSurface_Method. f90 O Ffi % % i

H LT\, KD AccessibleSurface Method. f90 & DIAV {ED
AccessibleSurface Method. f90 I% A % 7 = — AN K72V | sievgene—REPLAY TiX R = 7 g

ZATDRWIZD, TRODFRESOHLEZaA S N T T M5,
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4. 1. 11. RFE=0EM
sievgene Tl mol2 7 7 A W DJRA LN O HF 5 ZFFE L TWADHM, cosgene D hhm Y
— 7 7 A NVTIHIRTAIIEADF T4 HA, CAERIEE) L7go TN D T2 & uFHEDORIE AT

RYA AN
BEZIHLTCKEA ERFEFOXNRE E D7D, BEDOE#HR % SievEnum_Type. £f90 T

DIRF T —7 WIZBINT 5,
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4. 1. 12. frozen—atom, EHA " LEVEET 7 A ILDA T 3 VB
SievInput_Option. f90 @ Input 7 = — A ASJIZ frozen—atom B L OVEH - {LEWIREE T 7
ANDANNIEEEZBINT 5,
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