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1. Conf_Method
T 74 IJL% : Conf_Method. f90

conformer DAYy KEEERT %,
1.1. Conformer_Main

FEUE LEK

subroutine Gonformer_Main (conf, numatom, ato, co, nat, hank, charge
nbond, bondorder, numbond, nframe, rflag
no_conf, confomer, mat, rotNum,
syby|Type, substID, substName, isReadCharge
atomStatus, bondStatus)

Qo Qo Qo Qo

5% -
type (Conf_t), intent (in) : :conf conformer &R
integerx4, intent (in) : :numatom ) A RIRF#
character#1, intent (out), dimension (MAX_ATOM) : :ato [RFL2D1XFEH
real*4, intent (inout), dimension (MAX_ATOM, 3) : :co [RFEEZE
integer*4, intent (out), dimension (MAX_ATOM) : :nat B¥x547

real*4, intent (out), dimension (MAX_ATOM) : :charge [RFER
integer*4, intent (inout), dimension (MAX_ATOM, 2) : :nbond bond X&RF ID R7
real*4, intent (inout), dimension (MAX_ATOM) : :bondorder bond DFEESE
integer*4, intent (inout) : :numbond bond %k
integer*4, intent (out), dimension (MAX_ATOM, 3) : :nframe RFI2L—LDEFID
real*4, intent (out), dimension (MAX_LIGAND, MAX_LIGAND) : :rflag ! IBIFHR~ FY VIR
integer*4, intent (out) : :no_conf | 45k conformer #&
real+*4, intent (out), dimension (MAX_LIGAND, 3, MAX_CONF) : :confomer

I conformer EE{Z

!
!
!
!
!
real*4, intent (out), dimension (MAX_ATOM) : :hank | RFFEF
!
!
!
!
!

integer*4, intent (out), dimension (MAX_ATOM) : :mat | REFDORFES
integer, intent (out) : :rotNum | EERAIRERES
character#*b, intent (inout), dimension (MAX_ATOM) : :syby|Type ! SYBYL RF %4 7
integer*4, intent (inout), dimension (MAX_ATOM) : : substID | REEE

characterx*10, intent (inout), dimension (MAX_ATOM) : :substName! 3ZE %
logical*4, intent (inout), dimension (MAX_ATOM) : : isReadCharge! EfigaAHAAHT 5 Y
integer*4, intent (inout), dimension (MAX_ATOM) : :atomStatus ! RFI5%HR
integer*4, intent (inout), dimension (MAX_ATOM) : :bondStatus ! &5
RUYIE :
Tl
HeaE -
1)y H > FD conformer ERLD EFIEHZEIT S,
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1. 2. Make_Frame

FEUE LR

subroutine Make_Frame (numatom, numbond, nbond, nframe)
5% -

integer*4, intent (in) : :numatom

integer*4, intent (in) : :numbond

integer*4, intent (inout), dimension (MAX_ATOM, 2) : :nbond

integer*4, intent (out), dimension (MAX_ATOM, 3) : :nframe
RUYIE :

s L

HeaE -

2FRFD I-matrix D7 L—LIERZERT 5.

[RF %

bond %

bond A REF ID X7
BEFIL—LDEFID

RFIL—LIF1-21-3,1-4FFDO DB LUV 1-2DEEE. 1-2-3 DAHE (angle ). 1-2-3-4 D
AE (torsion A) DIFHRTHER SN, CCTIHXEFIDDAEET S,

1. 3. Sort_AtomAndBond

FEUH Lig=

subroutine Sort_AtomAndBond (numatom, numbond, n_seria, number,

&

co, nat, hank, charge, ato, nbond, bondorder, mat , &
syby|Type, substID, substName,
atomStatus, bondStatus, isUnited)

5% -
integer*4, intent (in) : :numatom
integer*4, intent (in) : :numbond
integer*4, intent (in), dimension (MAX_ATOM) : :n_seria
integer*4, intent (in), dimension (MAX_ATOM) : :number
real#*4, intent (inout), dimension (MAX_ATOM, 3) : :co
integer*4, intent (inout), dimension (MAX_ATOM) : :nat
real*4, intent (inout), dimension (MAX_ATOM) : :hank
real*4, intent (inout), dimension (MAX_ATOM) : :charge
character#1, intent (inout), dimension (MAX_ATOM) : :ato
integer*4, intent (inout), dimension (MAX_ATOM, 2) : :nbond
real*4, intent (inout), dimension (MAX_ATOM) : :bondorder
integer*4, intent (inout), dimension (MAX_ATOM) : :mat
character#b, intent (inout), dimension (MAX_ATOM) : :syby|Type
integer*4, intent (inout), dimension (MAX_ATOM) : :substID

character*10, intent (inout), dimension (MAX_ATOM) : : substName!
logical*4, intent (inout), dimension (MAX_ATOM) : : i sReadCharge!

integer*4, intent (inout), dimension (MAX_ATOM) : :atomStatus
integer*4, intent (inout), dimension (MAX_ATOM) : :bondStatus
logical, intent(in) ::isUnited
RUYIE :
s L
HeaE -
[RFIEER. bond [FHDIEREFZZ1TD

i sReadChar ge, &

[RF3

bond %k

ERESDRF ID @ index
LHEHEFDOY—FEDID
[RFEEE

B¥x547

[RFFEZF

[RFER
RF20D1XFH

bond X7 DIRF ID

bond D#EAE

THRES

SYBYL RF42 47
BREES

REA

BRGAAHLT ST

R FIE$R

EEER

BEFETIL
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1. 4. Sort_Conformer Info

O LR :
subroutine Sort_GConformer Info (numatom, number, co, &
no_conf, confomer, nat, hank, charge, ato, mat, &
sybyIType, substID, substName, isReadCharge, &
atomStatus, bondStatus, isUnited)
5% -
integer*4, intent (in) : :numatom [RF %
integerx4, intent (in), dimension (MAX_ATOM) : :number LERERFOY—FEDID
real*4, intent (inout), dimension (MAX_ATOM, 3) : :co [RFEEE

integer*4, intent (in) : :no_conf conformer %%
real#*4, intent (inout), dimension (MAX_LIGAND, 3, MAX_CONF) : :confomer

|
|
|
|
n
I conformer FE{Z
|
|
|
|
|
!
|

integer*4, intent (inout), dimension (MAX_ATOM) : :nat B¥x547
real*4, intent (inout), dimension (MAX_ATOM) : :hank RFHE

real*4, intent (inout), dimension (MAX_ATOM) : :charge [RFER
character#1, intent (inout), dimension (MAX_ATOM) : :ato [RFL2D1XFEH
integer*4, intent (inout), dimension (MAX_ATOM) : :mat TERES
character#*b, intent (inout), dimension (MAX_ATOM) : :syby|Type ! SYBYL RF % 14 7
integer*4, intent (inout), dimension (MAX_ATOM) : :substID BERS

characterx*10, intent (inout), dimension (MAX_ATOM) : : substName! 3%E %

logical#*4, intent (inout), dimension (MAX_ATOM) : : isReadCharge! TfigaAHAAHT 5 Y
integer*4, intent (inout), dimension (MAX_ATOM) : :atomStatus ! RFI5%R

integer*4, intent (inout), dimension (MAX_ATOM) : :bondStatus ! &5

logical, intent(in) ::isUnited | RFETI

RUYIE :
L
HeaE -
conformer MRFIFHDIEREZZIT,
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1.5.

1. 6.

1.7.

Get_SortlIndex
FEUE LR
subroutine Get_SortIndex (numatom, number, number_rev)
5% -
integer*4, intent (in) : :numatom I ’RFH
integerx4, intent (in), dimension (MAX_ATOM) : : number | BEERFOY—FED ID
integer*4, intent (out), dimension (MAX_ATOM) : :number_rev | EXRZFEESDRF ID @ index
RUYIE :
s L
HeaE -
LEEFOY—FED DAL, BRESICHLTHIEFIDDOYR FEERT 5,
Get_AtomSortResult
EUE LEK
subroutine Get_AtomSortResult (numatom, numbond, nbond, n_seria, number, n_start)
5% -
integer*4, intent (in) : :numatom I ’RFH
integer*4, intent (inout) : :numbond | bond %
integer*4, intent (inout), dimension (MAX_ATOM, 2) ::nbond ! bond R7DEF ID
integerx4, intent (out), dimension (MAX_ATOM) : :n_seria | BEERFOYV—FED ID
integer=*4, intent (out), dimension (MAX_ATOM) : : number I HEZEREBESDRF ID
integerx4, intent (out) : :n_start ' V—+bZ2FBRTSERFD ID
RUYIE :
s L
HeaE -
ABEIZHS>TRFOV—FEIT,
Set_TreeDepth
U LR
subroutine Set_TreeDepth (humatom, n_start, &
nbond_a, Ibond_a, lengh_a, number, n_seria)
5% -
integer*4, intent (in) : :numatom | RFH#
integer*4, intent (inout) : :n_start | RiE&EDEEBEEF ID

integer*4, intent (in), dimension (MAX_ATOM) : :nbond_a
I £[REF®D bond %k
integer*4, intent (in), dimension (MAX_ATOM, 9) : : Ibond_a
| ZEF® bond #HFEF ID
integer*4, intent (in), dimension (MAX_LIGAND, MAX_LIGAND) : : lengh_a
| FFEORRE
integer*4, intent (inout), dimension (MAX_ATOM) : : number
| BZEREBESDRF ID
integer*4, intent (out), dimension (MAX_ATOM) : :n_seria
| BEEFOYV—FEDID
RUYIE :
s L
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FERFZRELEABETORSERTET 4

1. 8. Change_UnitedAtom

integer*4, intent (inout), dimension (MAX_ATOM, 2) : :nbond
real*4, intent (inout), dimension (MAX_ATOM) : :bondorder
integer*4, intent (inout) : :numbond

bond R7DEF ID
bond DIESE
bond #&

FUHLER
subroutine Change_UnitedAtom(numatom, cseq, ato, co, nat, &
hank, charge, nbond, bondorder, numbond, mat)
513K :
integer*4, intent (inout) : :numatom | RF#
character#3, intent (inout), dimension (MAX_ATOM) : :cseq | BEA
characterx1, intent (inout), dimension (MAX_ATOM) : :ato | BF401X*FH
real#*4, intent (inout), dimension (MAX_ATOM, 3) : :co | [RFEEAZ
integer*4, intent (inout), dimension (MAX_ATOM) : :nat | RFHA47
real*4, intent (inout), dimension (MAX_ATOM) : :hank | RFHE
real*4, intent (inout), dimension (MAX_ATOM) : :charge I [RFER
|
|
|
|

integer*4, intent (inout), dimension (MAX_ATOM) : :mat
RUYIE :
s L
HeaE -
CHEZ—DODREFICEFEDH S,

THRES

1.9. Set_AtomInfo

U LR :
subroutine Set_AtomInfo (humatom, mat, ato2)
5% -
integer*4, intent (in) : :numatom
integer*4, intent (in), dimension (MAX_ATOM) : :mat
character#*2, intent (out), dimension (MAX_ATOM) : :ato2
RUYIE :
s L
HeaE -
THRESNLRFEZZYHTS,

I RFE
| THRES
I RF4%
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1.10. Make_BondL ist

O LR :
subroutine Make_BondList (numatom, numbond, nbond, &
nbond_a, mbond_a, nweig_a, Ibond_a, lengh_a)
5% -
integer*4, intent (in) : :numatom | RF#
integer*4, intent (in) : :numbond I bond %k
integer*4, intent (in), dimension (MAX_ATOM, 2) : :nbond I bond X7 DRF ID
integer*4, intent (out), dimension (MAX_ATOM) : :nbond_a
I £REF®D bond %
integer*4, intent (out), dimension (MAX_ATOM) : :mbond_a
| BT IS5
integer*4, intent (out), dimension (MAX_ATOM) : :nweig_a
| ZEZRFOEH

integer*4, intent (out), dimension (MAX_ATOM, 9) : : Ibond_a
| Z2EF® bond #HFEF ID
integer*4, intent (out), dimension (MAX_LIGAND, MAX_LIGAND) : : lengh_a
| FFEORRE
RUYIE :
s L
HeaE -
bond R7IEHM S . EEFD bond BEEFNDY X FEERT 5,

1.11. Make_TreeStructure
FEUH LB :

subroutine Make_TreeStructure (numatom, nbond_a, mbond_a, nweig_a, |bond_a, lengh_a)

5% -

integer*4, intent (in) : :numatom | RF#
integer*4, intent (in), dimension (MAX_ATOM) : :nbond_a

I £REF®D bond %
integer*4, intent (in), dimension (MAX_ATOM) : :mbond_a

| MBRT IS5
integer*4, intent (inout), dimension (MAX_ATOM) : :nweig_a

| ZZRFOEH

integer*4, intent (in), dimension (MAX_ATOM, 9) : : Ibond_a
| ZEF® bond #HFEF ID
integer*4, intent (inout), dimension (MAX_LIGAND, MAX_LIGAND) : : lengh_a
| RFEORRE
RUYIE :
s L
HeaE -
[RFEIDKBIBERZERT S,

-11 -
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1. 12. Make_OpenedStructure

O LR :
subroutine Make_OpenedStructure (numatom, numbond, &
nbond_a, mbond_a, Ibond_a, mm, | ist_cut)
5% -
integer*4, intent (in) : :numatom | RFH#
integer*4, intent (out) : :numbond | bond %k
integer*4, intent (in), dimension (MAX_ATOM) : :nbond_a
I £REF®D bond %k
integer*4, intent (in), dimension (MAX_ATOM) : :mbond_a | MEBRT IS5
integerx4, intent (in), dimension (MAX_ATOM, 9) : : lbond_a ! &JRF® bond #8FRF ID
integer*4, intent (out) : :mm | BAIR bond %k

integer*4, intent (out), dimension (MAX_LIGAND, 2) : : [ ist_cut
| BAER bond DEF ID

LA FOEERC bond £ 257 5.

1. 13. Generate_Conf

O LR :
subroutine Generate_Conf (numatom, nframe, rflag, no_conf, &
co, confomer, ato, rotNum)
5% -
integer*4, intent (in) : :numatom I RFH
integer*4, intent (in), dimension (MAX_ATOM, 3) : :nframe l RF 7 L—LI1EHR

real*4, intent (in), dimension (MAX_LIGAND, MAX_LIGAND) : :rflag | IRIE#R
integer*4, intent (inout) : :no_conf conformer #&
real*4, intent (inout), dimension (MAX_ATOM, 3) : :co [RFEEE
real*4, dimension (MAX_LIGAND, 3, MAX_CONF) : : confomer conformar FE4Z
characterx1, intent (in), dimension (MAX_ATOM) : :ato [RFL2D1XFEH
integer=*4, intent (out) : : rotNum EBlEzATRERE &
RUYIE :
s L
HeaE -
conformer MEZEFRTEZIT Do

-12 -



MD Simulation System

1. 14. Check_VdwContact

FEUE LR
subroutine Check_VdwContact (atomNum, co, ato, rflag, atom_is_contact)
5% -
integer*4, intent (in):: atomNum I ’RFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co I [RFEEAE
characterx*1, intent (in), dimension (MAX_ATOM) : :ato | [F¥4 1X¥FH
real*4, intent (in), dimension (MAX_LIGAND, MAX_LIGAND) : :rflag ! IRIE#R
logical, intent (out) : :atom_is_contact I van der Waals i A E
RUYIE :
s L
HeaE -

LR FEZTO van der Waals xR ET 5,

1.15. Make_NewCord

EUE LR

subroutine Make_NewCord (atomNum, N1, N2, N3, R, A, D, co)
5% -

integer*4, intent (in):: atomNum

integer*4, intent (in), dimension(999) : :N1

integer*4, intent (in), dimension(999) : :N2

integer*4, intent (in), dimension(999) : :N3

real*4, intent (in), dimension(999) : :R

real*4, intent (in), dimension (999) : : A

real*4, intent (in), dimension(999) : :D

real#*4, intent (inout), dimension (MAX_ATOM, 3) : :co
RUYIE :

s L

HeaE -

TL—LIEHRE I-matrix @HRH . BRFOEELTLERT D,

| RFH

I 2Lb—L®D1-2RFID
I 2Lb—L®DO1-3FEFID
I 2L—L®DO1-4REFID
| 1-2 BEE#
I 1-2-3 fA(angle)
I 1-2-3-4 £ (torsion)
I AR L =R FREAE

1.16. Set_RingStructure

FUOE LR :
subroutine Set_RingStructure (numatom, numbond, ato, nbond, bondorder, rflag)

5% -

integer*4, intent (in) : :numatom [RF%
integer*4, intent (in) : :numbond bond X
character#*1, intent (in), dimension (MAX_ATOM) : :ato BE¥4 1XFH

|
|
!
integer*4, intent (in), dimension (MAX_ATOM, 2) : :nbond I bond X7 DRF ID
real*4, intent (in), dimension (MAX_ATOM) : :bondorder | bond #EEE
real*4, intent (out), dimension (MAX_LIGAND, MAX_LIGAND) : :rflag ! IRIE#R
RUYIE :
s L
HeaE -
[RF® bond IEHM LIREEE L. RIEWERTET 5.
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1.17. 1s_ConnectedGraph

O LR -

subroutine Is_ConnectedGraph (numatom, numbond, nbond, one_graph)

513K :
integer*4, intent (in) : :numatom
integer*4, intent (in) : :numbond

integer*4, intent (in), dimension (MAX_ATOM, 2) : :nbond

logical, intent (out) : :one_graph
RYIE :
s L
HéEE -

BERAFNT S TELTEBNESIANZAND,

1.18. I1s_Br idge0OfGraph

O LR -

subroutine Is_Bridge0fGraph (numatom, numbond

513K :
integer*4, intent (in) : :numatom
integer*4, intent (in) : :numbond

integer*4, intent (in), dimension (MAX_ATOM, 2) ::

integer*4, intent (in) ::ncl
integer*4, intent (in) ::nc2
logical, intent (out) : :one_graph
RUYIE :
s L
HeaE -
AALEBEFB® bond 8 L =154

[RF#

bond %

bond R7DEF ID
EREFIERER

nbond, ncl, nc2, one_graph)

[RF5

bond %k

bond X7 DRF ID
PR RF 1

YRR F 2
UIER&E DT 5 7 EEHE

LMHNFRTTTE L TEREAE S HERRD,

-14 -
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1.19. Make_ConformerRecursive

FEUCH Lig=

recursive subroutine Make_ConformerRecursive (rotate, pointNum, phaseNum,
location, atomNum, cord
generateNum,
atomID2, atomlID3,
iatom, ato,

5% -

integer*2, intent (inout), dimension (MAX_LIGAND) :
integer*4, dimension (MAX_ATOM) :
:phaseNum
location
-atomNum
‘rotNum
real#*4, intent (inout), dimension (MAX_ATOM, 3) :

real*4, intent(in):
integer, intent(in) ::
integer, intent(in) :
integer, intent (in) :

:pointNum

conformer,
atomID1,
R, A, D

rflag, conf,

-rotate

‘cord

real#*4, intent (out), dimension (MAX_LIGAND, 3, MAX_CONF) :

integer, intent (inout) :

integer*4, dimension(999) :
real*4, intent(in), dimension(999) :
integer*4, dimension (MAX_ATOM, 5) ::
characterx1, intent (in), dimension (MAX_ATOM) :
real#*4, intent (in), dimension (MAX_LIGAND, MAX_LIGAND) :

type (Conf_t), intent (in) ::
“topAtom
[astAtom

integer, intent (in) :
integer, intent(in) ::
RUYIE :
s L
HéEE -

EEEHRDEFHN o RDEEMREFETORBDORFEFREEML.

LZLEEZFULY .

AR LERFERNRICERZADRF E vdl it DIHECITNEZHETL,

AT B,
LZRE AR

generateNum
-atomID1, atomID2, atomID3
‘R, A, D
iatom

-ato

f

|
|
|
|
|
|
|
(¢]0)
|
|
|
|
|
|
I

rotNum,

@0 o o o o

topAtom, lastAtom)
torsion MEIER/NF —2
ElE RIEF

[B135 5 21

EERxt RELE

A Y FORFH

B 5 %t 52 D {E 3%
[RFEEAE

nformer

a7+ —X
ERarvI+r—<IH
1-2, 1-3, -4 DIRF ID
bond §EE% angle 4 torsion f&
torsion #Em[RF ID
[RF%

BRIS5
conf &%k

BEAZAE Al R F ST EE
BEARE AR F xR

RORMZEESET

RDINZ—2

BOEGREOHZRICIE., HEERFEEFEZI 74— ELTEET S,
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1.20. Make_NewCordSingle

FEUE LR

subroutine Make_NewCordSingle (i, atomID1, atomID2, atomID3, R, A, D, &
co, rflag, isContact, damping, ato)

5% -

integer*4, intent(in)::i

integer*4, intent (in), dimension(999) : :atomID1
integer*4, intent (in), dimension(999) : :atomID2
integer*4, intent (in), dimension(999) : :atomID3
real*4, intent (in), dimension(999) : :R

real*4, intent (in), dimension(999) : : A

LERT

Z-matrix D 1-2[&F ID
Z-matrix D 1-3[&F ID
Z-matrix D 1-4[&F ID
Z-matrix @ 1-2 gagk
Z-matrix @ 1-2-3 &

Z-matrix @ 1-2-3-4 £

!
!
!
!
!
!
!
L UAY RIRFERE

(
real*4, intent (in), dimension(999) : :D
real+*4, intent (inout), dimension (MAX_ATOM, 3) : :co
RYIE :
L
HeEE -
LR FDEZEE I-matrix EEREAHADRFEEMNSERT 5,

1.21, Initialize_PreAl |AtomData
EUE LR
subroutine Initialize_PreAl|AtomData(numatom, numbond)
5% -
integer, intent (in) : :numatom | RFH
integer, intent (in) : :numbond | bond #E& %k
RUYIE :
L,
HeaE -

UTDOT—2BEOBMERE S UMEILETS |

(all atom B Z-matrix [&%R)

integer*4, dimension(:, ;) ::nframe_all I Z-matrix ERERF ID ) X +

integer*4, dimension(:)::R_all, A_all, D_all I Z-matrix

(all atom BFDIRFI1HH)
integer*4: :numatom_al | | RFH
character*2, dimension(:) : :atomName_al | I [RF4
character*1, dimension(:) : :ato_al | ' R¥4 (1XFH)
integer*4 dimension(:) ::nat_all | RF24 7
real*4, dimension(:) : :hank_al | I RFFEZE
real*4, dimension(:) ::charge_al | | Bf
integer*4, dimension (:) : :mat_al | | THREF

(all atom B bond 1HE#R)
integer*4: :numbond_al | | bond #E& %k
real*4, dimension(:) : :bondorder_al | | bond #E& REK

integerx4, dimension(:, :) : :nbond_al |

| bond $5&EF ID U R k

(ZDith)
logical,dimension(:) ::isDelete_all | KERFEIBRISY
integer*4, dimension(:) : :atomID_org I [&F ID

- 16 -
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1.22. Create_UnitedAtom

FEUCH Lig=

subroutine Create_UnitedAtom(numatom, atomName, ato, co, nat,

5% -

&

hank, charge, nbond, bondorder, numbond, mat, &
sybyIType, substID, substName,

atomStatus, bondStatus)

integer*4, intent (inout) : :numatom

character#*2, intent (inout), dimension (MAX_ATOM) : : atomName
character#1, intent (inout), dimension (MAX_ATOM) : :ato
real#*4, intent (inout), dimension (MAX_ATOM, 3) : :co
integer*4, intent (inout), dimension (MAX_ATOM) : :nat
real*4, intent (inout), dimension (MAX_ATOM) : :hank

real*4, intent (inout), dimension (MAX_ATOM) : :charge
integer*4, intent (inout), dimension (MAX_ATOM, 2) : :nbond
real*4, intent (inout), dimension (MAX_ATOM) : :bondorder

integer*4, intent (inout) : :numbond

integer*4, intent (inout), dimension (MAX_ATOM) : :mat
character#b, intent (inout), dimension (MAX_ATOM) : :syby|Type
integer*4, intent (inout), dimension (MAX_ATOM) : :substID
character*10, intent (inout), dimension (MAX_ATOM) : : substName
logical#*4, intent (inout), dimension (MAX_ATOM) : : i sReadCharge
integer*4, intent (inout), dimension (MAX_ATOM) : :atomStatus
integer*4, intent (inout), dimension (MAX_ATOM) : :bondStatus

RYIE :
B L,
AR :

all atom ETILHM S united atom ETILADEH %

(1)

(2)

(3)

(4)
(5)

isReadCharge, &

[RF5

[R¥%

F¥4 (1XFH)
[RFEEAE
B¥547
[RFF&F
BERFOER

bond &R F ID YR k
bond #&& R4
bond #5 &%k
THRES

SYBYL RF42 47
BREES

HEA
BRGAAHT ST
[RFI1EH

=R

BAMGAMERRILUTOEY,

HJI)L—F > Make_Frame ZFLNT all atom B0 Z-matrix ERA®D ID Y R FZE/ERL.

REIT D

nframe_all Z&IZ. HJJ)L—F > Create_ZMatrixParameter ZFAL T all atom B®D

Z-matrix ¥R L. RET %,

ERFEIL—TLT -CH, —CH2, CH3 ZHFEL. BHKREFDOKRREFHIKRIS %

true. IZBRET S,

HIBR R RKRFEFORFEBREHIRT 5.
HIBR X RKRIEF D bond FEERZHIFRT 5.
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1.23. Restore_Al|Atom

FEUE LR
subroutine Restore_Al|Atom(numatom, atomName, ato, co, nat, &
hank, charge, nbond, bondorder, numbond, mat, &
syby|Type, substID, substName, isReadCharge, &
atomStatus, bondStatus)
5% -
integer*4, intent (inout) : :numatom | RFH
character#*2, intent (inout), dimension (MAX_ATOM) : :atomName ! [RF4
characterx*1, intent (inout), dimension (MAX_ATOM) : :ato ' R¥4 (1XFH)
real*4, intent (inout), dimension (MAX_ATOM, 3) : :co | [RFEERE
integer*4, intent (inout), dimension (MAX_ATOM) : :nat | RF24 7
real*4, intent (inout), dimension (MAX_ATOM) : :hank | [RFFE
real*4, intent (inout), dimension (MAX_ATOM) : :charge | ERFOER
integer*4, intent (inout), dimension (MAX_ATOM, 2) : :nbond ! bond #EERF ID U X k
real*4, intent (inout), dimension (MAX_ATOM) : :bondorder | bond #E& REK
integer*4, intent (inout) : :numbond | bond #E& %k
integerx4, intent (inout), dimension (MAX_ATOM) : :mat | THRES
character#*b, intent (inout), dimension (MAX_ATOM) : :syby|Type ! SYBYL RF %41 7
integer#*4, intent (inout), dimension (MAX_ATOM) : : substID | REES
characterx*10, intent (inout), dimension (MAX_ATOM) : :substName ! ZE %
logical#*4, intent (inout), dimension (MAX_ATOM) : : isReadCharge | E-RIZARAHST T Y
integer*4, intent (inout), dimension (MAX_ATOM) : :atomStatus | RFIEHR
integer*4, intent (inout), dimension (MAX_ATOM) : :bondStatus | #&&15%HR
RUYIE :
L,
AR

united atom EFILH G all atomETILDETZEITS . EFRMBLEFERIUTOEY,

(1) B JJIL—F > Restore_Coordinate ZFEUAHHE L. united atom &7 ILYEREFIZHIBR L 1=
KRERFOEELZETT D,

(2) HEEHAIFEZICR LT, T IL—F > Restore_Coordinate ZFFUH L. united atom
ETIVEREFICHIBR LIZKRRFOEEZETT 5,

(3) SHEAEEZ(Zx LT, YT IL—F > Restore_Coordinate ZFEUH L. united atom ETJL
YEREFICHIBR LT KRRETFDEEZELZETT 5,

(4) all atomBEDEFIEHR (1.21. 50D Tall atom BDORFIERI) ZETT S,

(5) all atom B bond 1&5#R (1.21. 5 Tall atom B bond 15%R1) Z#ETT 5.

1.24. Restore_Coordinate

EUE LR

subroutine Restore_Coordinate (co)
5% -

real*4, intent (inout), dimension (MAX_ATOM, 3) : :co | RFEEAE
RUYIE :

L,
AR

united atom ETILIERBFICHIBR L - KRR FEEDETEITI. ERMLGNEFEIILTO
‘Y,

(1) BRFEL—TL. KERFHIRISITEZSET 5,

- 18 -
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(2) | BEHORFOKERFHIBRISIH. true. DIZEE. | BEUBOBET—4% 12
‘A2 LT,

(3) all atom B Z-matrix Z&IZ, ¥ TL—F Y GENXYZ ZANT i BEOEET—4 %
By 5,

-19 -
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2. Convert_Data
J 74 IJL% : Convert_Data. f90

cosgene A F RO —T—REFDAY Y FEEET 5,

2.1.Generate_Tpl

FEUE LEK
subroutine Generate_Tpl (atomName, cord, charge, bondPair, atomNum, bondNum, &
type, &
atomInfo, molInfo, chainlnfo, residlnfo, &
bondInfo, anglelnfo, torsionlnfo, improperInfo, &
nonBondedInfo, functionlnfo, acceptDonarInfo, &

donarNum, donarID, acceptNum, acceptID)

5% -
character#*2, intent (inout), dimension (MAX_ATOM) : : atomName
real*4, intent (in), dimension (MAX_ATOM, 3) : :cord !
real#*4, intent (in), dimension (MAX_ATOM) : :charge !
integer, intent (inout), dimension (MAX_ATOM, 2) : :bondPair !
integer, intent (in) : :bondNum !
integer, intent (in) : :atomNum !
integer, intent (in), dimension (MAX_ATOM) : :type !
integer, intent (in), dimension (MAX_ATOM) : :donarID !
integer, intent (in) : :donarNum !
integer, intent (in), dimension (MAX_ATOM) : :acceptID !
integer, intent (in) : :acceptNum !
type (Mol Info_t), intent (out) : :molInfo !
type (ChainInfo_t), intent (out) : :chainlnfo !
type (ResidInfo_t), intent (out) : :residInfo !
type (AtomInfo_t), intent (out) : :atomInfo !
type (BondInfo_t), intent (out) : :bondInfo !
type (Anglelnfo_t), intent (out) : :anglelnfo !
type (TorsionInfo_t), intent (out) : :torsionInfo !
type (TorsionInfo_t), intent (out) : : improper Info !
type (NonBondedInfo_t), intent (out) : :nonBondedInfo !
type (Function_t), intent (out) : : functionlnfo !
type (AcceptDonar_t), intent (out) : :acceptDonar Info !

RUYIE :

s L
HeaE -

| RF24 7
[RFEEAE
[RFER
bond atom |ist
bond %4
[RF%
ASA D E!
donar #{
donar MJEF ID
acceptor
acceptor MJEF IDID
molecule 1&#R (cosgene FA)
chain f§#R (cosgene FA)
residue &%k (cosgene AA)
atom &%k (cosgene F)
bond &%k (cosgene F)
angle &%k (cosgene )
torsion {&%k (cosgene )
improper &R (cosgene FA)
non-bond {&#k (cosgene FH)
function {&#R (cosgene A)

acceptor donar &%k (cosgene )

[RFi&EHR. bond fE¥R. [RFEEIEH 5 cosgene AD FARAS—DABMRBREXZERT S
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2.2.Create_AtomList

FEUCH Lig=

subroutine Create_AtomList (bondPair, bondNum, bondCount, atomList)

5% -

integer, intent (inout), dimension (MAX_ATOM, 2) : :bondPair ! bond X7 JEF ID

| bond %k

I LE%[RF D BOND #2F/EF ID
I &% R+ BOND %k

integer, intent (in) : :bondNum
integer, intent (out), dimension (MAX_ATOM, 9) : :atomList
integer, intent (out), dimension (MAX_ATOM) : :bondCount
RUYIE :
s L
HeaE -
LHEEFIZHTSBONDDY X FEHERT S,

2.3.Decide_AtomInformation

EUE LR
subroutine Decide_AtomInformation (bondCount, atomNum, atomlList, &
numSP, atomName)
5% -

integer, intent (in), dimension (MAX_ATOM) : :bondCount
integer, intent (in) : :atomNum
integer, intent (in), dimension (MAX_ATOM, 9) : :atomList

L E%JRF D BOND %

I RFH

character#*2, intent (inout), dimension (MAX_ATOM) : : atomName
| EREE R

integer, intent (out), dimension (MAX_ATOM) : :numSP
RUYIE :
s L
HeaE -

L 5%[RF® BOND #BF /=¥ ID
l RF24T

LERFEATELUBN BNSRFL2A TEEH L., BRMERERET D,

2.4.Set_ObjectInformation

FEUH Lig=

subroutine Set_ObjectInformation (atomName, atomNum, charge, cord, &
residInfo, atomInfo)

molInfo, chainlnfo

5% -

character*2, intent (in), dimension (MAX_ATOM) : :atomName

integer, intent (in) : :atomNum
real#*4, intent (in), dimension (MAX_ATOM) : :charge
real*4, intent (in), dimension (MAX_ATOM, 3) : :cord
type (Mol Info_t), intent (out) : :molInfo
type (ChainInfo_t), intent (out) : :chainlnfo
type (ResidInfo_t), intent (out) : :residInfo
type (AtomInfo_t), intent (out) : :atomInfo
RUYIE :
s L
HeaE -

[R¥4

[RF#

[RFER

[RFEEAE
molecule &%k (cosgene )
chain &%k (cosgene A)
residue 15k (cosgene )
atom &%k (cosgene )

cosgene DA T x4 MEHR (molecule, chain, residue, atom) Z8j%TE3 5.
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2.5.Set_InteractInformation

FEUH LB :
subroutine Set_InteractInformation(bondPair, atomList, bondNum, bondCount, &

5% -

integer,
integer,
integer,
integer,
integer,
integer,

numSP, atomNum, cord,

atomInfo,

bondInfo, anglelnfo, torsionlnfo,

&
&
&

improperInfo, nonBondedInfo)

intent (in), dimension (MAX_ATOM, 2) : :bondPair
intent (in), dimension (MAX_ATOM, 9) : :atomList
intent (in), dimension (MAX_ATOM) : :bondCount
intent (in) : :bondNum

intent (in), dimension (MAX_ATOM) : : numSP
intent (in) : :atomNum

real*4, intent (in), dimension (MAX_ATOM, 3) : :cord
type (AtomInfo_t), intent (out) : :atomInfo

type (BondInfo_t), intent (out) : :bondInfo

type (Anglelnfo_t), intent (out) : :anglelnfo

type (TorsionInfo_t), intent (out) : :torsioninfo
type (TorsionInfo_t), intent (out) : : improper Info
type (NonBondedInfo_t), intent (out) : :nonBondedInfo

RYIE :
L
HERE -

BOND {&5#R. SERLENE 2D S RF D bond, angle, torsion,

F1=. amber A D 1-5 HEEREBREERT 5.

2.6. Set_AtomlInteraction

FEUE LB :
subroutine Set_AtomlInteraction(bondInfo, anglelnfo, torsionInfo, atomlnfo)

5% -

type (AtomInfo_t), intent (inout) : :atomInfo
type (BondInfo_t), intent (in) : :bondInfo

type (Anglelnfo_t), intent(in) : :anglelnfo
type (TorsionInfo_t), intent (in) ::torsionlnfo

RYIE :
L
HERE -

HERERFD 1-2, 1-3, 1-4RFOEHRZERT 5,

I bond X7 DEF ID

I HE%/EF D BOND #BFRF ID
I &% R+ BOND %k

I bond %k

| SEREER

I ’RFH

I RFEEAE

I atom 5%k (cosgene FH)

I bond &%k (cosgene FH)

I angle 5% (cosgene FH)

I torsion &%k (cosgene )

I improper {&#R (cosgene )
I' non-bond {&#R (cosgene A)

improper B REHERKT D,

I atom 1%k (cosgene FH)

I bond 1&#R (cosgene F)

I angle 1E#R (cosgene FH)

I torsion 1&%R (cosgene A)
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2.7.Get_Distance

O LR :
function Get_Distance (cordl, cord2)
5% -
real*4, intent (in), dimension(3) : :cordl
real*4, intent (in), dimension(3) : :cord2
RUYIE :
real*8::dist
HeaE -
[RFREIDERERDH D,

2.8.Get_Angle

U LR :
function Get_Angle (cordl, cord2, cord3)
5% -
real*4, intent (in), dimension(3) : :cordl
real*4, intent (in), dimension(3) : :cord2
real*4, intent (in), dimension(3) : :cord3
RUYIE :
real*8::cosVal, angle
HeaE -
BEFMNERT % angle kD 5B,
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3. Dock_Method
T 74 IJL% : Dock_Method. 90

Ja—NILY—FDAYY FEEET S,

3. 1. Check_EdgeCount

FEUE LEK
subroutine Check_EdgeCount (numatom, nat, ddtable, dist_min, &
dist_max, number)
5% -
integer*4, intent (in) : :numatom I ’RFH
integer*4, intent (in), dimension (MAX_ATOM) : :nat | RFH2A4 7
real*4, intent (in), dimension (200, 200) : :ddtable | RFEEMT—TIL
real*4, intent(in)::dist_min | BB TR
real*4, intent (in) : :dist_max | EEREERR
integer*4, intent (out) : :number | EEREADE R
RUYIE :
s L
HéEE -

2[RFOEBNAANLE-ERARNICHLBAEDLEDERZENV Y S D,

3.2.Dock_Main
U LR
subroutine Dock_Main (dock, numatom, co, Xxyz_psas, nsas2atop, &
nat, natp, charge, num_don_|, [ ist_don, &
num_acc_|, | ist_acc, use_atom, ngh, nghl, &
number)
5% -
type (Dock_t), intent (in) : :dock dock & ¥R
integer*4, intent (in) : :numatom [RF#
real*4, intent (in), dimension (MAX_ATOM, 3) : :co [RFEEAE
real#*4, intent (in), dimension (MAX_SURFACE, 3) : : xyz_psas ASA D FEEFZE

integer*4, intent (in), dimension (MAX_SURFACE) : :nsas2atop
integer*4, intent (in), dimension (MAX_ATOM) : :nat

ASADET DIRFD 1D
AV FRFRAT

integer*4, intent (in), dimension (MAX_ATOM) : :natp EHRFR24 7T
real*4, intent (in), dimension (MAX_ATOM) : :charge JAHY RRFER
integer*4, intent (in) ::num_don_|I F+r—%
integer*4, intent (in), dimension (MAX_ATOM) : : | ist_don K+—@dEF ID
integer*4, intent (in)::num_acc_| THOETaHE

integer*4, intent (in), dimension (MAX_ATOM) : : | ist_acc
logical, intent (in), dimension (MAX_ATOM) : :use_atom
integer*4, intent (in), dimension (18, 18, 18, 3, 1500) : :ngh
integer*4, intent (in), dimension (18, 18, 18) : :nghl
integer*4, intent (out) : :number
RUYIE :
s L
HéEE -
DAY RFEEARY Y FEDTO—NIILY—FF1T5,

TOETEADRFID

DAY FRRFERD S
Ry MESEEZRT—IIL
Ry MESEERK

K JERTEEY
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3. 3. Evaluate_Pot

O LR :
subroutine Evaluate_Pot (numatom, co, nat, asaPot, elePot, hydPot, &
charge, num_don_I, I ist_don, num_acc_I, | ist_acc)
5% -

integer*4, intent (in) : :numatom

real*4, intent (in), dimension (MAX_ATOM, 3) : :co
integer*4, intent (in), dimension (MAX_ATOM) : :nat
real#*4, intent (out) : :asaPot ASARTFUIYIL
real*4, intent (out) : :elePot BERTUVYIL

| YA FRETHR
!
!
!
!
real*4, intent (out) : :hydPot | KFHEERTIvIL
!
!
!
|
!

)7y RIRFERR
VAV FRFZ2A4T

real*4, intent (in), dimension (MAX_ATOM) : :charge BT
integer*4, intent (in) ::num_don_|I FFr—#
integer*4, intent (in), dimension (MAX_ATOM) : : | ist_don FF+—IRF ID
integerx4, intent (in)::num_acc_| | 792 TA2H
integerx4, intent (in), dimension (MAX_ATOM) :: list_acc | 7o FREF ID
RUYIE :
s L
HéEE -

LEUAY PN LRERICFET ABEEORT OOV ILERET S,
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3. 4. Evaluate_PotH

FEUE LR

subroutine Evaluate_PotH (co, cop, cop_pre, hydPot, num_don_I, | ist_don, &
list_do2, list_do3, list_do4, &
num_acc_1, list_acc, n_type_lhd, n_type_lha, &
no_id, n_Il_stem, n_n_br, &
n_l_br,n_s_a,n_s_d,n_l_an_|_dl,n_l_d2, h_rotate, &
n_type_a, n_type_d, isRotSideChain, isRotLigandOH)

5% -

real*4, intent (in), dimension (MAX_ATOM, 3) : :co L UHY FRFEZ

real*4, intent (inout), dimension (MAX_ATOM, 3) : :cop | EHEFEE

real*4, intent (in), dimension (MAX_ATOM, 3) : :cop_pre | EHEFEE

real*4, intent (out) : :hydPot | RTFo ¥ )L RIILF—

integerx4, intent (in) : :num_don_|I ' YAV K RF—%

integerx4, intent (in), dimension (MAX_ATOM) :: list_don ! YAV FFF+—JR k

integer*4, intent (in), dimension (MAX_ATOM) : : list_do2 ! torsion J X k

integer*4, intent (in), dimension (MAX_ATOM) : : list_do3 ! torsion J X k

integer*4, intent (in), dimension (MAX_ATOM) : : | ist_do4 ! torsion J X k

integer*4, intent (in)::num_acc_| | 7€ T42%

integerx4, intent (in), dimension (MAX_ATOM) :: list_acc ! 7o+ FH2 1Rk

integerx4, intent (in), dimension (MAX_ATOM) : :n_type_lhd | Y H> K F+—F&%I

integer*4, intent (in), dimension (MAX_ATOM) : :n_type_lha | YA K74t TRFEF

integer*4, intent (in) ::no_id | EEHERAIEK

integer*4, intent (in), dimension (MAX_SC, MAX_SCATM) : :n_I|_stem | £ B&#H;HDJ X k

integer=*4, intent (in), dimension (MAX_SC) : :n_n_br | EIERERS D RFE

integer=*4, intent (in), dimension (MAX_SC, MAX_SCATM) : :n_Il_br | [E&REHHD ") X k

integer=*4, intent (in), dimension (MAX_SC) : :n_s_a | EEEHI,DT I T2

integer=*4, intent (in), dimension (MAX_SC) : :n_s_d | BIERERST D FF—#K

integer*4, intent (in), dimension (MAX_SC, MAX_SCATM) ::n_l_a ! EE&GESHDTF7 T2 R k

integerx4, intent (in), dimension (MAX_SC, MAX_SCATM) : :n_|_d1 | EERERHD KF+—1) X +

integerx4, intent (in), dimension (MAX_SC, MAX_SCATM) : :n_|_d2 | EIERERHD KF+—1) X +

logical*4, intent (in), dimension (MAX_SC) : :h_rotate | BISHDEIE D S5

integerx4, intent (in), dimension (MAX_SC) : :n_type_a ' 7o+ TA5ER

integerx4, intent (in), dimension (MAX_SC) : :n_type_d I K+ —7E3l

logical, intent (in) ::isRotSideChain | ERERIEDORE IS Y

|

logical, intent (in) ::isRotLigandOH

RYIE :
L
HERE -

YA F-OHEDREE TS5

BEHEYHY FDKEREIRNT— (KRBEEDERAMUEERLEZER) Z25HET 5.
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3.5.0ptimize_Coordinate

FEUCH Lig=

subroutine Optimize_Coordinate (numatom, co, cop, cop_pre, nat, charge, num_don_1I,
list_don, list_do2, list_do3, list_do4,
num_acc_1, list_acc, n_type_Ilhd, n_type_lha,
no_id, n_Il_stem,n_n_br,n_I_br,n_s_a,n_s_d,

5% -

integer*4, intent (in):

n_type_d, isCalcAnHydPot, isRotSideChain

i sRotLigandOH, moveNum

‘numatom

real*4, intent (in), dimension (MAX_ATOM, 3) : :co

real*4, intent (inout),

dimension (MAX_ATOM, 3) : :cop

real*4, intent (in), dimension (MAX_ATOM, 3) : :cop_pre

integer*4, intent (in),

dimension (MAX_ATOM) : :nat

real#*4, intent (in), dimension (MAX_ATOM) : :charge

, intent (in)

, intent (in),
, intent (in),
, intent (in),
, intent (in),
, intent (in) :
, intent (in),
, intent (in),
, intent (in),
, intent (out)

integerx4 :
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integerx4
integer#*4
logicalx4
integerx4
integerx4

RUYIE :
L

HeaE -

, intent (out)
, intent (out)

, intent (out),
, intent (out),
, intent (out),
, intent (out),
, intent (out),
, intent (out),
, intent (out),
, intent (out),
, intent (out),

“num_don_|

dimension (MAX_ATOM) : : | ist_don
dimension (MAX_ATOM) : : | ist_do2
dimension (MAX_ATOM) : : | ist_do3
dimension (MAX_ATOM) : : | ist_do4
‘num_acc_|

dimension (MAX_ATOM) : : | ist_acc
dimension (MAX_ATOM) : :n_type_lhd
dimension (MAX_ATOM) : :n_type_lha

“no_id
dimension (MAX_SC, MAX_SCATM) : :n
dimension (MAX_SC) : :n_n_br

dimension (MAX_SC) : :n_s_a
dimension (MAX_SC) : :n_s_d

dimension (MAX_SC) : :h_rotate
,dimension (MAX_SC) : :n_type_a
,dimension (MAX_SC) : :n_type_d

FyF o TROERORBELETS.

)

dimension (MAX_SC, MAX_SCATM) : :n_I_br

Qo @O Qo o o o

) A2 FRFH

)Y FIRFEE
EHRERTFEE
EHRETFEE

DAY FRFZAT
B

YAV R RF—#
JAYRKEF—URX
torsion 1) X k
torsion 1) X k
torsion 1) X k

DAV RT7OET42%
DAV ET7OE®FT2YR B
AR RF—F5
DAY KT T25ER

EBREAIEK
stem | &P DY Rk
I [EERER S DR FH
| EEEEHIDY) X K
| EEEEAPDT I T2

| EERARST D FF—#

dimension (MAX_SC, MAX_SCATM) ::n_|_a | EEEHDT I T2 )R b
dimension (MAX_SC, MAX_SCATM) : :n_1_d1
dimension (MAX_SC, MAX_SCATM) : :n_I_d2

I BIERERDD FF—1 R b
I BEHID FF—1) R b,
| EREREORERT ST
' 72T 2R
I FF—3E5l
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4. Grid_Method
T74)L% : Grid_Method. 90

Grid RT oo YIILERBEUVGridIRTF oo ILICRHTERTFUOYILHEDAY Y FEEET S,

4.1.Set_GridScale

U LR :
subroutine Set_GridScale (nhpoint, point, mergin)
5% -
integer*4, intent (in) ::npoint I Ry bR#
real*4, intent (in), dimension (MAX_ATOM, 3) : :point I Ry bR EE
real*4, intent (in) : :mergin ==y
RYIE :
s L
HeEE -

FUy FOY A XERET B, (K7 v FAOEXEETORA/BN = T—U)

4. 2. Generate_Grid

O LR :
subroutine Generate_Grid (humatom, co, hank, charge, natp, &
nhumdonar_p, humaccep_p, don_cop, acc_cop, | ist_hot)
5% -
integer*4, intent (in) : :numatom | EBRFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | EHRFEE
real*4, intent (in), dimension (MAX_ATOM) : :hank | [RFFE
real*4, intent (in), dimension (MAX_ATOM) : :charge | RFER
integer*4, intent (in), dimension (MAX_ATOM) : :natp | RF24 7
integer*4, intent (in) : :numdonar_p I FH—%
integer*4, intent (in) : :numaccep_p | 7O T42%
real*4, intent (in), dimension (MAX_ATOM, 3) : :don_cop | KF—FE{E
realx4, intent (in), dimension (MAX_ATOM, 3) :tacc_cop | 7ot TR EZE
|

integer*4, intent (in), dimension (MAX_ATOM) : : | ist_hot
RUYIE :
s L
HeaE -
GridPotential £MEDFHIHEITS .

host point 754
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4. 3. Smooth_Grid

FUHLER
subroutine Smooth_Grid(ntime, weight)
513K :
integer=*4, intent (in) : :ntime | AL—D U5 E$

real*4, intent(in), dimension(GRID_SIZE, GRID_SIZE, GRID_SIZE) : :weight
' )y FORFROEH
RUYIE :
s L
HeaE -
GridPotential DA L—S U H %175,

4. 4. Generate_AsaPot

O LR :
subroutine Generate_AsaPot (numatom, co, hank, n_sas, xyz_sas, natp, | ist_hot)
5% -
integer*4, intent (in) : :numatom | EBRFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | EHRFEE
real*4, intent (in), dimension (MAX_ATOM) : :hank | [RFFE
integer*4, intent (in) ::n_sas A S A%
real*4, intent (in), dimension (MAX_SURFACE, 3) : :xyz_sas | A.S. A FE{E
integer*4, intent (in), dimension (MAX_ATOM) : :natp | RF24 7
integer*4, intent (in), dimension (MAX_ATOM) : : list_hot ! hotspot 7354
RUYIE :
s L
HeaE -

Grid DEFLICEARFIZHTHASART U Y ILEERT B,

4.5. Generate_E|ePot

FUHLER
subroutine Generate_ElePot (numatom, co, hank, n_sas, xyz_sas, charge)

5% -
integer*4, intent (in) : :numatom | EBRFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | EHRFEE
real*4, intent (in), dimension (MAX_ATOM) : :hank | [RFFE
integer*4, intent (in) ::n_sas A S A%
real*4, intent (in), dimension (MAX_SURFACE, 3) : :xyz_sas ! A.S. A FE4E
real*4, intent (in), dimension (MAX_ATOM) : :charge | RFER

RUYIE :

s L
HeaE -

Grid DB FEICEBRFICHT HHBERT U OvILEERT 5,
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4. 6. Generate_HydPot

4.17.

4.8.

O LR :
subroutine Generate_HydPot (numdonar_p, don_cop, numaccep_p, acc_cop)
5% -
integer*4, intent (in) : :numdonar_p I F+—#%
real*4, intent (in), dimension (MAX_ATOM, 3) : :don_cop | FF—EEiZE
integer*4, intent (in) : :numaccep_p | 7€ T4
real*4, intent (in), dimension (MAX_ATOM, 3) : :acc_cop | 7O +1 THEEZ
RUYIE :
s L
HeaE -
Grid DEFLIZKF—/To 2 TEaRTDKRBEERTUIVILEERT B,
Calc_AsaPot
O LR :
subroutine Calc_AsaPot (x,y, z, asaPot, elePot, grad, ity, gcharge, &
nswt, nerror)
5% -
real*4, intent(in) ::x, vy, z | HEIETFOEE
real*4, intent (out) : :asaPot 'ASARTUIYIL
real*4, intent (out) : :elePot | #BERTUI¥IL
real*4, intent (out), dimension(3) ::grad | BEEFICHTHIRILEF—HE
integerx4, intent (in) : @ity | HZEFD AS.A DR
real*4, intent (in) : :qcharge | BEEEFOER
integer*4, intent (in) : :nswt | ITRILF—RERFAETISY
integerx4, intent (out) : :nerror | ENTS—T55
RUYIE :
s L
HeaE -
LRFICKT EHE. ASARTUIYILEAET S,
nwst M1 DIFE. TRILX—HAERZFHET S,
Calc_HydPot
O LR :
subroutine Calc_HydPot (x, v, z, epot, grad, mty, nswt, nerror)
5% -
real*4, intent(in)::x, vy, z | HERFREAZ
real*4, intent (out) : :epot I KEHEERTUOYIL
real*4, intent (inout), dimension (3) : :grad | BEEFICHTHIRILEF—HE
integer*4, intent (in) : :mty | BEHBEFOKFRHZEL2AT
integer*4, intent (in) : :nswt | IRILF—RERFAETISY
integerx4, intent (out) : :nerror | ENTS—T55
RUYIE :
s L
HéEE -

UEZRFICHRTEIKREERT VOV ILEZEET S,
nwst M1 DIFE. TRILF—HERFHET S,
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4.9. Set_MeshWeight

FUOH LB :
subroutine Set_MeshWeight (yuragi_Iist, numatop, cop, weight)

513K :
real*4, intent (in), dimension (MAX_ATOM) : :yuragi_list | HERFDEMZH
integer*4, intent (in) : :numatop | EARFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :cop | EARFEZ

real#*4, intent (inout), dimension (GRID_SIZE, GRID_SIZE, GRID_SIZE) : :weight
 Grid B FRDEH
RUYIE :
s L
HeaE -
LEEARFODEHFZFGrid LOBFRICRSE S,

4.10. Check_GridLocation

U LR
subroutine Check_GridLocation(cord, intCord, atomNum, errorCode)
5% -
real, intent (in), dimension (MAX_ATOM, 3) : :cord
integer, intent (out), dimension (MAX_ATOM, 3) : : intCord

)Y FIRFERE

!
| ERFARET SHEF R
!
!

integer, intent (in) : :atomNum A REFH
integer, intent (out) : :errorCode EENTSY
RUYIE :
s L
HeaE -

LZRVAVEIFOLRREFNGrid NICEET SN FzvIT 5,
Ff-. FERFHARMIET S 6rid DBFREFHET 5,

4.11. Calc_Al I AsaPot

EUE LR
subroutine Calc_AlIAsaPot (cord, intCord, atomNum, asaPot, elePot, atomType, &
charge)
5% -
real*4, intent (in), dimension (MAX_ATOM, 3) : :cord I YA RRFEE
integer, intent (in), dimension (MAX_ATOM, 3) : : intCord | FRFDEF =
integer, intent (in) : :atomNum I RF%

real*4, intent (out) : :elePot | BERTUIvIL
integer, intent (in), dimension (MAX_ATOM) : :atomType l YAV FDRFSA4 T
real*4, intent (in), dimension (MAX_ATOM) : :charge ')AV FOER
RUYIE :
L
HeaE -
LEZVAVFADOLRFICHT 5B, ASARTUOYILERHET B,

|
|
|
real*4, intent (out) : rasaPot I'ASARTFUIYIL
|
|
|
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4.12. Calc_Al [HydPot

FUHLER
subroutine Calc_Al IHydPot (cord, intCord, atomList, atomNum, hydPot, atomType)
513K :
real*4, intent (in), dimension (MAX_ATOM, 3) : :cord L ) A Y RIRFRERE
integer, intent (in), dimension (MAX_ATOM, 3) : - intCord ! RFDEF=
integer*4, intent (in), dimension (MAX_ATOM) : :atomList ! donar / acceptor J X k

integer*4, intent (in) : :atomNum | donar / acceptor #{
real*4, intent (out) : thydPot | KFEHEERTOOYIL
integer, intent (in) : :atomType | donar / acceptor (D!
RUYIE :
s L
HeaE -

LERVAVFRAOE FF—- T2 T 2ICHT HKEHERT U VYILETHET 5,
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4,.13.Grid_Main
O LR :
subroutine Grid_Main(grid, numatop, atp, cop, hankp, point, npoint, &
Xyz_psas, acc_cop, nsas2atop, n_sas, natp, chargp, &
numaccep_p, |istp_acc, ngh, nghl, numdonar_p, &
ntable, list_hot, don_cop, yuragi_list)
5% -
type (Grid_t), intent(in) ::grid I Grid &%k
integer, intent (in) : :numatop | EERFH#
characterx1, intent (in), dimension (MAX_ATOM) : :atp | EERFSA4 T
real*4, intent(in), dimension (MAX_ATOM, 3) ::cop | ERRFEEZ
real*4, intent (out), dimension (MAX_ATOM) : :hankp | EHERFFE
real*4, intent (in), dimension (MAX_ATOM, 3) : :point | R4 v k EEEAZ
integer, intent (inout) : :npoint LRy bR
real*4, intent (in), dimension (MAX_ATOM) : :chargp | EBHRFEHE
real*4, intent (out), dimension (MAX_SURFACE, 3) : :xyz_psas
| ZE8 A S. A EE
real*4, intent (in), dimension (MAX_ATOM, 3) : :acc_cop
| BEAT7 V& T2 EE
integer, intent (out), dimension (MAX_SURFACE) : :nsas2atop ! A.S.AXIL/EF ID
integer, intent (out) : :n_sas I A.S. A%
integer, intent (in), dimension (MAX_ATOM) : :natp | EARFE A4 T
integer, intent (in) : :numaccep_p | EBT7 V9 T4H
integer, intent (in), dimension (MAX_ATOM) : : | istp_acc
| EA7Y9 T2 EFID
integer, intent (out), dimension (18, 18, 18,3, 1500) : :ngh | EAESEEEZE) X +
integer, intent (out), dimension (18,18, 18) ::nghl | BERESEH
integer, intent (in) : :numdonar_p | E80 FF—#
integer, intent (out), dimension (MAX_ATOM) : :ntable | E8RT Y bREETS Y

integer, intent (in), dimension (MAX_ATOM) : : list_hot | hot-spot [ RF235 4
real*4, intent (in), dimension (MAX_ATOM, 3) : :don_cop
| &8 FF—EEE
real*4, intent (in), dimension (MAX_ATOM) : :yuragi_list | EADEH
RUYIE :
s L
HeaE -
GridPotential £ D EHIEEITS
GridPotential DAHNIEENH DIHFEIX. T7AIL~ADAHNETS,
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4.14. Calc_GridPotential

O LR :
subroutine Calc_GridPotential (atomInfo, acceptDonarInfo, dyn)
5% -
type (AtomInfo_t), intent (inout) : :atomInfo I RF1E#H
type (AcceptDonar_t), intent (in) : :acceptDonar Info | donar / acceptor {&#R (cosgene )
type (Dynamics_t), intent (inout) : :dyn I TRILX—1EFHR
RUYIE :
s L
HeaE -

MINIMIZE SL¥2B%(C GridPotential 25t % 9 %,
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5.PairwiseASA. Method
J7A4IL% : PairwiseASA_Method. 90

Pairwise j£0 AccessibleSurfaceArea M +* YV v FEEET 5,

5. 1. Make_Asa

FUHLER
subroutine Make_Asa(numatom, co, hank, n_sas, xyz_sas)
513K :
integer*4, intent (in) : :numatom | RF#
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | RFEEAE
real*4, intent (in), dimension (MAX_ATOM) : :hank | RFHERE
|
|

integer*4, intent (out) : :n_sas I A.S A%
real*4, intent (out), dimension (MAX_SURFACE, 3) : :xyz_sas | A.S. A FE{Z
RUYIE :
s L
HeEE -
LHEFHENMERT HAS ADREZEZERT S,
5. 2. asacheck
O LR :
subroutine asacheck (numatom, co, hankei, asa_list)
5% -
integer*4, intent (in) : :numatom I RFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | [RFEEAZ
real*4, intent (in), dimension (MAX_ATOM) : :hankei I RFFEZE
real*4, intent (out), dimension (MAX_ATOM) : :asa_list | ASARFIURXk
RUYIE :
s L
HEeE

AEFARETEASALOROERESS Y FT5

5. 3. Calc_AsaScore

FEUE LB :
subroutine Calc_AsaScore (humatom, numatoc, co, hankei, score)
513K :
integer*4, intent (in) : :numatom I YAHY F+EHRFH
integer*4, intent (in) : :numatoc I A2 RREFE
real*4, intent (in), dimension (MAX_ATOM,3) ::ico | YAHY K+EBRFELE
!
!

real*4, intent (in), dimension (MAX_ATOM) : :hankei ! [RF$&E
real#*4, intent (out) : :score A7
RUYIE :
L
HERE

JAVKREZEADASADOEDEHEMN L, RATEEET 5,
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6. Score_Method
J 74 IL% : Score_Method. f90

6.1.

6.2.

sievgene DA A7 ZEERKICETHAY Y REEET D,

Regist_TotalScore

O LR -

subroutine Regist_TotalScore

5% -
s L

RYIE :
s L

HERE

LAV R TOLEURTF OO YILDRIATE, EERORaT7IZEET S,

Regist_LocalScore

subroutine Regist_LocalScore (asaPot, elePot, hydPot, vdwPot, cord, atomNum)

O LR :
5% -
real*4, intent (in)
real*4, intent (in)
real*4, intent (in)
real*4, intent (in)

real*4, intent(in)

. asaPot | accessible surface area RT > ¥ L
:relePot | BERTUI¥IL

. -hydPot I KRIEERTUIvIL

:2vdwPot I van der Waals RTF > ¥l
,dimension (MAX_ATOM, 3) : :cord | 2i&% conformer EE{Z

integer, intent (in) : :atomNum I 242% confomer R F%X
RUYIE :
Tl
HeaE -

LYYAURDORAT7E#OQ—HILRTIZEET S,

-36 -



MD Simulation System

6. 3. Regist_Score

FEOH LR -

subroutine Regist_Score(asaPot, elePot, hydPot, vdwPot, surface, cord,

5% -

real*4, intent(in):
real*4, intent(in):
real*4, intent(in):
real*4, intent(in):
real*4, intent(in):

real*4, intent(in)

atomNum,

atomicName,

name, currentRmsd,
score, energy, rankCord,
atomName, refRmsd,

| igandAtomNum, scoreNum)

-asaPot
elePot
“hydPot
:vdwPot
:surface
, dimension (MAX_ATOM, 3) : :cord

integer, intent (in) : :atomNum
character*2, intent (in), dimension(:) ::atomicName
character*80, intent (in) : :name

real#*4, intent (in)
real*4, intent
real*4, intent

real*4, intent

A~ A~~~

:currentRmsd

inout), dimension(:) : :score

inout), dimension(:, :) : :energy
inout), dimension(:, :, ;) : :rankCord
character#*80, intent (inout), dimension(:) : : | igandName
character#*2, intent (inout), dimension(:, :) : :atomName

real#*4, intent (inout), dimension(:) : :refRmsd
integer, intent (inout), dimension(:) ::ligandAtomNum
integer, intent (inout) : :scoreNum

RYIE :
L
HERE -

AALERAT7HALEHARAT7THSEERICRAaTEERL.

' EAL

6.4.Display_Score
O LR :
subroutine Display_Score(i)
5% -
integer, intent(in) : :i
RUYIE :
s L
HeaE -

LZVAYFITHT HEBIBLDOBRRAITERTT 5.

| i gandName

Qo Qo o Qo Qo Qo

ASARTFUI YL
BERTOVYIL
KEHEERT UYL
van der Waals /RT > vl
FREMER

conformer FE{Z

[RF5

YA RRFA

JHY E£

rmsd

tERa7
EHRaT7RTUOvIL
LR a7 EE
rERaAT7VHURE
rRRATEREF4
X7 rmsd
FRRATREFH
ZHAATH

AAT7DIERBEZZEITI,
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6.5.Display_TopScore

FUHLER

subroutine Display_TopScore (unit, outNum, isUnited, rotNum)
513K :

integer, intent (in) ::unit | EEES

integer, intent (in) ::outNum ! HARXO 7
logical, intent(in) ::isUnited ! EFETIL
integer, intent (in) ::rotNum | [EEFaIRE4E S K
RUY1E :
s L
HeaE -
LEOLHERI7 (uNmBEEET) % unit THESHWEEEESICHHT 5.

6.6.Display_LocalScore

FUHLER
subroutine Display_LocalScore (unit, title, outNum)

5% -
character (%), intent (in)::title I ANy Z4T
integer, intent(in) ::unit | HEEFS
RUYIE :
L
HeaE -

L)ALV RFDLELLRAT (outNum BB ET) Z unit THEESL-EEZSICHEHNT S,

6. 7. Add_AsaScore

O LR :
subroutine Add_AsaScore (numatom, numatop, cop, hank, hankp)

5% -
integer*4, intent (in) : :numatom A RRERF#
integer*4, intent (in) : :numatop EREREFH

!
!
real*4, intent (in), dimension (MAX_ATOM, 3) : :cop | E8+Y)HY FEE
real*4, intent (in), dimension (MAX_ATOM) : :hank L YA FKRFHEE

!

real*4, intent (in), dimension (MAX_ATOM) : :hankp EHRFFE
RUYIE :
Tl
HeaE -

BEZRUAVFEEBIZHL, ASADKREBRORIT7TEMET 5,
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6.8. Initial_TotalScore

O LR :
subroutine Initial_TotalScore (rankNum, | igandNum, dock, center, distance)
5% -
integer, intent (in) : : rankNum | 2AKDEHERRXITH
integer, intent (in) :: | igandNum L Ay FORFHE
type (Dock_t), intent (in) : :dock I Jao—n)LY—FI1ER
real*4, dimension(3) : :center ARy bR EEE
real*4, intent (in) : :distance I Ry bRFIEEERE
RUYIE :
Tl
HeaE -
2ERORATSO0XTDONEIELETS,

6.9.Initial_LocalScore

FEUH LR
subroutine Initial_LocalScore(rankNum, |igandName, atomName, atomNum)

5% -
integer, intent (in) : :rankNum | KUAUFOEZROTH
characterx*80, intent (in) : : | igandName B VP PANOEE
character*2, intent (in), dimension (MAX_ATOM) : :atomName ! Z3ZU A FOERFDEH
integer, intent (in) : :atomNum I ZEZUAHY FORFH

RUYIE :

L
HeaE -

ZUHAYRFTORATEZONRIEEZITS,

6. 10. Output_TopScoreCoordinate

FUHLER
subroutine Output_TopScoreCoordinate (file, outNum, isUnited, rotNum)

5% -

type(File_t), intent(in)::file | a7 774 ILIER
integer, intent (in) : :outNum I HAORXaT7H
logical, intent (in)::isUnited I RFETI
integer, intent (in) : :rotNum | EBIERRIRERE S
RUYIE :
s L
HeaE -

RAT7 I 7ANIZE2EDR7 (EffoutNumBEBE FT) 2HHT 5,
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6.11.Write_TopScoreRanking

O LR :
subroutine Write_TopScoreRanking (name, explD)
5% -
character (*), intent (in) : :name l HAVRZ—F+T74ILA
integer, intent(in) : :explD | EE& ID
RUYIE :
s L
HeaE -

JRABA—F I 7AIVICIREDEERRAT ELZER IDEZHE AT S,

6. 12. Read_TopScoreRanking

U LR :
subroutine Read_TopScoreRanking (name, explD)
5% -
character (*), intent (in) : :name ' AAVRA—F+T74I1LA
integer, intent (out) : :expID | EE& ID
RUYIE :
s L
HeaE -

JRA—F I 7AIDORPETHORATEEFTLEERID 25A42T,

6. 13. Set_ReferenceCoordinate

O LR :
subroutine Set_ReferenceCoordinate (cord, atomNum)
5% -
real*4, intent (in), dimension (MAX_ATOM, 3) : :cord | SREE
integer, intent (in) : :atomNum | RFH
RUYIE :
s L
HeaE -

RMSD (root mean square distance) stER®D ) > FSHBEZEZHRTET D,

6. 14. Get_TopScoreNum

O LR :

function Get_TopScoreNum()
5% -

s L

RUYIE :

integer:: XA T7H
HeaE -

BEDVAY FIZHT A LEMARaATDOHERHAT,
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6. 15. Get_TopScoreCoordinate

FUHLER
subroutine Get_TopScoreCoordinate (cord, atomNum, rank)

5% -

real*4, intent (out), dimension (MAX_ATOM, 3) : :cord | [RFEEAZ
integer, intent (in) : :atomNum | RFH
integer, intent (in) : :rank I NEL
RUYIE :
s L
HeaE -

HESNEIEM DR FEREZHAT,

6. 16. Set_TopScoreCoordinate

O LR :
subroutine Set_TopScoreCoordinate( cord, atomNum, rank )
5% -
real*4, intent (in), dimension (MAX_ATOM, 3) : :cord | RFEEAE
integer, intent (in) : :atomNum I RFH
integer, intent (in) : :rank I NEL
RUYIE :
L,
AR
BESNIBERDRFEZEERET 5,

6.17. Set_RefCoordinate

O LR :
subroutine Get_RefCoordinate( cord, atomNum )
5% -
real*4, intent (out), dimension (MAX_ATOM, 3) : :cord | [RFEELE
integer, intent (in) : :atomNum | RFH
RUYIE :
L,
AR
SHRAEEZRET S,
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6. 18. Add_RichmondAsaScore

FECH LR : subroutine Add_RichmondAsaScore (I igandNumber, proteinNumber,
proteinCord)

513K :
integer*4, intent (in) : :|igandNumber YA FRFHE
integer=4, intent (in) : :proteinNumber EBHREFH

real#*4, intent (in), dimension (MAX_ATOM, 3) : :proteinCord
RUYIE :
s L
HeaE -
A—ALD by TRATIZEFEINE)HY FIRFOEEIZxT 5 Richmond T ASA
HERREFRENDRITICRRT 5,

ERER

ASA TR)LF¥— =
ZEARMNATIRILE— - EHEHNASAIRILE— - UHY KA ASA TR)LF—

6.19. Output_TopScoreMol2File

MEUH L2 : subroutine Output_TopScoreMol2File (file, outNum, isUnited, rotNum,
mo|Name, numBond, numSubst, numFeat,
numSets, molType, chargeType, molStatus,
sybyIType, substID, substName,
isReadCharge, charge, atomStatus,

2o @o Qo o o

bondPair, bondOrderStr, bondStatus )
5% -
type (File_t), intent(in)::file l HA7 74 IILIER
integer, intent (in) : :outNum I HAOEEH
logical, intent(in) ::isUnited | RFETI
integer, intent (in) : :rotNum | EIERAIRERE &2
character (NAME_SIZE) , intent (in) : :mo|Name | 5F4%
integer, intent (in) : :numBond | #EEH
integer, intent (in) : :numSubst I FREH
integer, intent (in) : :numFeat I number of features
integer, intent (in) : :numSets I number of sets
integer, intent (in) : :molType | F4547
integer, intent (in) : :chargeType | DFEREAT
integer, intent (in) : :molStatus I 2F1EHR
character*b, dimension (MAX_ATOM), intent (in) : :syby|Type ! SYBYL RF %24 7
integer, dimension (MAX_ATOM) , intent (in) : :substID | REEFS
character*10, dimension (MAX_ATOM), intent (in) : :substName | 3%iC %
logical, dimension (MAX_ATOM) , intent (in) : : isReadCharge | BRFEHRAAH TS Y
real*4, dimension (MAX_ATOM) , intent (in) : :charge I B
integer, dimension (MAX_ATOM), intent (in) : :atomStatus I RFIEHR
integer, dimension (MAX_ATOM, 2) , intent (in) : :bondPair | #8RFIDUXRb
integer, dimension (MAX_ATOM) , intent (in) : :bondOrderStr | #£& XK
integer, dimension (MAX_ATOM), intent (in) : :bondStatus | #EE1REHR
RUYIE :
Tl
HéEE -

X7 (outNum BB ZET) DHEEF unit CTEESINEEEZEEIZmI2BKXTHAT S,
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6.20. Calc_VariousScore

FEUH LAz : Calc_VariousScore( dG_Score, hit_Score, MTS_score , &
rotNum, isUnited , i)
5% -
real*4, intent (out) : :dG_Score dG-score
real*4, intent (out) : :hit_Score hit-optimized score
real+*4, intent (out) : :MTS_Score MTS score

logical, intent(in) ::isUnited united atom model flag
( true for united atom model )

!
!
!
integer, intent (in) ::rotNum I number of rotative atoms
!
!
I rank

integer, intent(in) i :i
RUYIE :
7L
HéaE -
ER I BEORAT EHAHRAH. AG RO T, hit-optimized Ra7, MTSRa7%5HET 5,
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7.Sievl0_Method
J74IL% : Sievl0_Method. 90

sievgene D7 7 A ILAHAICEAT AV Y FEEET D,

1.1.Read_PDBFile

U LR :
subroutine Read_PDBFile (numatom, cseq, ato, at2, co, charge, file)

5% -
integer*4, intent (out) : :numatom I RFH
character#3, intent (out), dimension (MAX_ATOM) : :cseq | REA
characterx1, intent (out), dimension (MAX_ATOM) : :ato | RF41XFH
characterx*1, intent (out), dimension (MAX_ATOM) : :at2 | F¥4 2X¥FH
real*4, intent (out), dimension (MAX_ATOM, 3) : :co | RFEEAE
real*4, intent (out), dimension (MAX_ATOM) : :charge I B

|

type (File_t), intent(in)::file PDB 7 7 1 JLIE#R
RUYIE :
s L
HéEE -
PDBRX T 7ML LRFERZE., RFLEHRAAD,
Ftr-, ERFRICHE LE-ERERET 5,

7. 2. Read_PocketPoint

FEUH LR

subroutine Read_PocketPoint (numatom, co, file)
5% -

integer=*4, intent (out) : :numatom ARy bR

real*4, intent (inout), dimension (MAX_ATOM, 3) : :co I Ry bR EE

type (File_t), intent(in) ::file I Ry bR 774 IILIER
RUYIE :

L

HeaE -

PBBRKX 77 IS, Ry FEDEZZZH T,
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7.3. Input_Mol2File

FEUH LR :
function Input_Mol2File(file

5% -

mo | Name,

i sReadCharge, atomStatus
bondNum, bondPair,
bondStatus, atomNo)

type (File_t), intent(in)::file
character (NAME_SIZE), intent (out) : :molName

integer,
integer,
integer,
integer,
integer,
integer,
integer,
integer,

intent (out) :
intent (out) :
intent (out) :
intent (out) :
intent (out) :
intent (out) :
intent (out) :
intent (out) :
character#*2, intent (out), dimension (MAX_ATOM) : : atomName

“numBond
‘numSubst
‘numFeat
‘numSets
‘molType
:chargeType
‘molStatus
-atomNum

real*4, intent (out), dimension (MAX_ATOM, 3) : :cord

integer, intent (out), dimension (MAX_ATOM) : :atomType

real*4, intent (out), dimension (MAX_ATOM) : :radius
real*4, intent (out), dimension (MAX_ATOM) : :charge

character#b, intent (out), dimension (MAX_ATOM) : :syby|Type

integer, intent (out), dimension (MAX_ATOM) : :substID

character*10, intent (out), dimension (MAX_ATOM) : : substName
logical, intent (out), dimension (MAX_ATOM) : : i sReadCharge
dimension (MAX_ATOM) : :atomStatus
“bondNum
dimension (MAX_ATOM, 2) : :bondPair
real*4, intent (out), dimension (MAX_ATOM) : :bondOrder
integer, intent (out), dimension (MAX_ATOM) : :bondOrderStr
integer, intent (out), dimension (MAX_ATOM) : :bondStatus

integer,
integer,
integer,

intent (out

),
intent (out) :
),

intent (out

integer, intent (out), dimension (MAX_ATOM) : : atomNo

RYIE :

logical:

HeaE -

cendFile

bondOrder,

numBond, numSubst, numFeat, numSets
molType, chargeType, molStatus
atomNum, atomName, cord, atomType,
syby[Type, substID, substName

bondOrderStr,

radius, charge,

Q0 @O Qo o o o o

mol 7 7 4 JLIEHR

nFA

HEHN

FREH

number of features
number of sets
DFIAT
PFBEEFIAT

o FIEHR

AV FRFORFH
) Ay FRFORFRFR
)Y FIRFDEE
DAY FRFORFZAT
A FRFOHERE

) Ay FRFOER
SYBYL RF452 47
BREES

HEA
BRGHAAHT ST
[RF1EH

bond %k

bond X7 DIEF ID

bond & & &

bond #E&E (3XF3l)
bond &

AV FRFOTHREE

RARAHET 73575

oun

MWL2 XD T 7AILDSDFEEEIZYHY FOHLFIER. RFIER. BEAERESEAAT,
T74ILDEY ZHRELEES. endFile 754 % true IZERET 5,
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7. 4. Input_ProteinData

FEUCH Lig=

subroutine Input_ProteinData(proteinFile, pocketFile
numatop, residName, atomName, cord, chargp
hankp, numdonar_p, numacce_p, don_cop, acc_cop
yuragi_list, isHotSpot, atp, atp2, getap,
atomType, listp_acc,
pointNum, point)

5% -

type (File_t), intent(in) : :proteinFile

type (File_t), intent (in) : :pocketFile
integer, intent (out) : :numatop

character#3, intent (out), dimension (MAX_ATOM) : :residName
character#*2, intent (out), dimension (MAX_ATOM) : : atomName
real*4, intent (out), dimension (MAX_ATOM, 3) : :cord
real#*4, intent (out), dimension (MAX_ATOM) : :chargp
real#*4, intent (out), dimension (MAX_ATOM) : :hankp
integer, intent (out) : :numdonar_p

integer, intent (out) : :numacce_p

real*4, intent (out), dimension (MAX_ATOM, 3) : :don_cop
real*4, intent (out), dimension (MAX_ATOM, 3) : :acc_cop
real*4, intent (out), dimension (MAX_ATOM) : :yuragi_list
integer, intent (out), dimension (MAX_ATOM) : : i sHotSpot
character*1, dimension (MAX_ATOM) : :atp
characterx*1, dimension (MAX_ATOM) : :atp2
real*4, intent (in) ::getap

integer, intent (out), dimension (MAX_ATOM) : :atomType
integer, intent (out), dimension (MAX_ATOM) : : | istp_acc
integer, intent (out) : :pointNum

real#*4, intent (out), dimension (MAX_ATOM, 3) : :point

RYIE :
L
HERE -

BERI77ALEEUVRT Y bRBAR_AADEHEZE

7.5. Input_TargetFile

FEUH Lig=

Input_TargetFile(target, grid)

5% -

type (File_t), intent(in) : :target
type (Grid_t), intent (inout) : :grid

RYIE :
L
HERE -

Hash R DB REFIHEE T 7 1 L EZHHAT,

I 274 ILI1EHR
I grid &R

Qo o Qo Qo Qo

| ZEB 7 7 1 LIER
L Ry bR7 74 ILIER
I ERRFH

| EREEA

| EBRF4

| EARFEEZ

| EHRTFER

I ERREFHEE
 EA FF—#

| EBT7 9 T4H
I R —EEE

| 79175 ERE

| ERFEFDEH

I hotspot 754

| B¥% 1XFH

| B¥% 2XFH

| BF¥EEA 7y k
| RFH2A4 7

| 7O FTAREFID
IRy bR

I Ry bR
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8. Sievinput_Option
J7A4IL% : Sievlinput_Option. 90

sievgene DFHIEH 7 7 A IIWAAIZETBAYY FEEET S,

8.1. Input_SievinputOption

FUHLER
subroutine Input_SievIinputOption(input, main)

5% -
type (Sievinput_t), intent (out) : : input I sievgene A input 1%k
type Main_t), intent (out) : :main | sievgene NDEEREAIEHR
RUYIE :
s L
HéaE -

sievgene M INPUT 2z —XDA T arvZEAHAL., input (BRICEFHRET 5,

8.2. Input_GridOption

U LR :

subroutine Input_GridOption(grid)
5% -

type (Grid_t), intent (out) : :grid I grid 7 =z —X1&#R
RUYIE :

s L

HeaE -

sievgene M GRID 7z —ADNF T avEAAL, grid BRICEZHZET S,

8. 3. Input_ConfOption

U LR :

subroutine Input_ConfOption (conf)
5% -

type (Conf_t), intent (out) : :conf I conf (&R
RUYIE :

s L

HeaE -

sievgene M CONF 7 = —XDF T a3 v H#AHL., conf 1BRICEZHZRET S,

- 47 -



MD Simulation System

8. 4. Input_DockOption

FUHLER

subroutine Input_DockOption (dock)
513K :

type (Dock_t), intent (out) : :dock I dock &%k
RUY1E :

T L

BEEE -

sievgene M DOCK 7z —ADA T a3 v EANL. dock (ERICMEZRET 5,

8.5. Input_SievOutputOption

U LR :

subroutine Input_SievOutputOption (output)
5% -

type (SievOutput_t), intent (out) : :output ! output {F%R
RUYIE :

s L

HeaE -

sievgene M OUTPUT 7z —XDFA T a v #AAL. output (ERICIEZFRET S,
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9. SievMath_Method
J74IL% : SievMath_Method. 90

sievgene CTHEAT HIHEHEDA VY FEEET 5,

9. 1. HOUSE

O LR :
SUBROUTINE HOUSE (NDIM, N, A, AL, BE, GO, W, P, Q)
5% -
INTEGER*4, intent (in) : :NDIM
INTEGER*4, intent (in) : :N
REAL*4, intent (inout), dimension (NDIM, N) : :A
REAL*4, intent (out), dimension (N) : : AL
REAL*4, intent (out), dimension(N) : :BE
REAL*4, intent (out), dimension(N) : :GO
REAL*4, intent (out), dimension(N) : :W
REAL*4, intent (out), dimension(N) : :P
REAL*4, intent (out), dimension(N) : :Q
RUYIE :
s L
HeaE -
Householder ;£ TITHIDX AL ZEIT I,

Py

9.2.BISEC

O LR -

SUBROUTINE BISEC (N, NEIG, NLS, EIG, EPS, AL, BE, B2)

5% -
INTEGER, intent (in) ::N
INTEGER, intent (in) : :NEIG
INTEGER, intent (in) : :NLS
REAL*4, intent (out), dimension (NEIG) : :EIG
REAL*4, intent (in) : :EPS
REAL*4, intent (in), dimension(N) : :AL
REAL*4, intent (inout), dimension(N) : :BE
REAL*4, intent (inout), dimension(N) : :B2
RUYIE :
s L
HeaE -
Beisection ;A TITHIMEFHZERDH D,

~ o~ o~ o~

I matrix row size

I matrix column size

| target symmetirc matrix

I i-th diagonal element

I i-th subdiagonal element

I normalization factor of "W

I K-th step A(J,K)

I CO(K)* (SUM(A (K, 1:N)-A (K, K))

I P(I) - COC(K)*SUM(PW) /2 - SxW

matrix size

eigenvalue size

largest / smallest flag
eigenvalues

relative error tolerance

i-th diagonal element of matrix
i-th subdiagonal element

K-th step matrix(J, K)
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9.3. INVITR
FEUE LB :
SUBROUTINE INVITR(NDIM, N, A, NEIG, EIG, NVEC, VEG, AL, &
BE, GO, DI, BL, BU, BV, CM, LEX)
5% -

INTEGER, intent (in) : :NDIM
INTEGER, intent (in) ::N
REAL*4, intent (in), dimension (NDIM, N) : : A
INTEGER, intent (in) : :NEIG
REAL*4, intent (in), dimension (NEIG) : :EIG
INTEGER, intent (inout) : :NVEC
REAL*4, intent (out), dimension (NDIM, NVEC) : : VEC
REAL*4, intent (in), dimension(N) : :AL
REAL*4, intent (in), dimension(N) : :BE
REAL*4, intent (in), dimension(N) : :CO
REAL*4, intent (out), dimension(N) : :DI

(

(

(

matrix row size

matrix column size
symmetric matrix
eigenvalue size

eigen value

eigenvector column size
eigenvector

i-th diagonal element

i-th subdiagonal element
normlization factor of "W
i-th diagonal EIG(K)-AL(I)
i-th lower subdiagonal
i—th upper subdiagonal
i—-th 2nd upper subdiagonal
i—-th multiplier of Gauss
row exchange flag

REAL*4, intent (out), dimension(N) : :BL
REAL*4, intent (out), dimension(N) : :BU
REAL*4, intent (out), dimension(N) : :BV
REAL*4, intent (out), dimension(N) : :GM
INTEGER, intent (out), dimension (N) : :LEX
RUYIE :
s L
HeaE -
inverse iteration A TITIIDEERY FILEKRD B,

9. 4. ROTMTX

U LR :
SUBROUTINE ROTMTX (COR, R)
5% -
REAL*4, intent (inout), dimension (3) : :GOR | [EERAET [BERtR EEAZ
REAL*4, intent (in), dimension(3, 3) ::R I EIER1THI
RUYIE :
s L
HeaE -
ANLEEEZEZADLEZTIITRESE 5,
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9.5.BSTFT2

FEUE LR

SUBROUTINE BSTFT2 (NTATM, MAXATM, CORD, TCORD, LEX, &
R, CM, CMT, RMSD, IFLAG, Q)

5% -
INTEGER, intent (in) : :NTATM I ’RFH
INTEGER, intent (in) : :MAXATM | BFEEZRID1IRTEEEYA X
REAL*4, intent (inout), dimension (MAXATM, 3) : :GORD | A A [RFEELZ
REAL*4, intent (in), dimension (MAXATM, 3) : :TCORD | RFDSMELZ
INTEGER, intent (inout), dimension (MAXATM) : :LEX | TOZET S5

REAL*4, intent (out), dimension (3) : :CM I AABRFOFDERZE
REAL*4, intent (out), dimension (3) : :CMT | SEREZQFIDEEZ

|
|
|
|
|

REAL*4, intent (out), dimension(3, 3) : :R | EIER{T5I
|
|

REAL*4, intent (out) : :RMSD I root mean square distance
|
|

INTEGER, intent (in) :: IFLAG | BEZDEH IS
REAL*4, intent (out), dimension(4) : :Q I BIER{THID 4 JTTH
RUYIE :
L
HéEE -

least-square fitting Z#1TL\, SHBEZE ANEZEDRNSD KD 5,
EEZEHISIN 1 DIFE. SBEZOEERNY MLIZH L., AAEBEZOBERERNY FILHA—ET
BESICANEZEZEHT S,

9.6.EIGEN

U LR
SUBROUTINE EIGEN (NDIM, N, A, NEIG, NLS, EIG, NVEC, VEC, EPS, WORK, LEX)
5% -
INTEGER, intent (in) : :NDIM
INTEGER, intent (in)::N
REAL*4, intent (in), dimension (NDIM, N) : : A
INTEGER, intent (in) : :NEIG eigenvalues size
INTEGER, intent (in) : :NLS largest / smallest flag

I dimension of row

!

!

!

!
REAL*4, intent (in), dimension(NEIG) : :EIG I eigenvalues

!

!

!

!

!

dimension of columns
symmetric matrix

INTEGER, intent (in) : :NVEC eigenvector column size
REAL*4, intent (out), dimension (NDIM+1, NVEC) : :VEC ! eigenvector
REAL*4, intent (in) : :EPS relative error tolerance
REAL*4, intent (in), dimension (NDIM, 8) : :WORK intermediate results
INTEGER, intent (in), dimension(N) : :LEX row exchange flag

RUYIE :

s L

HeaE -

BEEE. BARNY FILEEOEHEEITS,
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9. 7. Make_SphereSurfacePoint

O LR :
subroutine Make_SphereSurfacePoint (R1, scal, cir, jmax)
5% -
real*4, intent (in) : :R1 3
real*4, intent (in) : :scal I ASADEDIRR
real*4, intent (out), dimension (maxpot, 5) : :cir I £ L7= A S.ADREE
integer*4, intent (out) : : jmax I £ L7= A S.ADRDER
RUYIE :
s L
HeaE -

FERZHRDC, BESNEFEORLIEESN-HREOREERT 5,

9. 8. BONDD

O LR :

SUBROUTINE BONDD (X1, Y1, Z1, RR, IUNT)
5% -

real*4, intent (in), dimension(4) ::X1, Y1, Z1 [ =10)-Y::

real*4, intent (out) : :RR I 2 SRR

integer*4, intent (in) :: IUNT I unit flag (1 = atomic unit)
RUYIE :

s L

HeaE -

2RMEDEMETET S,

9. 9. BONDA

O LR :
SUBROUTINE BONDA (X1, Y1, Z1, AA, No1, No2, No3)
5% -
real*4, intent(in), dimension(4)::X1, Y1, Z1 | 3EDEE
real*4, intent (out) : : AA | angle A
integer*4, intent (in): :Nol, No2, No3 I point ID
RUYIE :
s L
HeaE -
SRDEENERT % angle BFFET 5,
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9.10. DHDRA

O LR :
SUBROUTINE DHDRA (X1, Y1, Z1,DD, N1, N2, N3)
5% -
real*4, intent(in), dimension(4)::X1, Y1, Z1 | 4 mDFEEZ
real*4, intent (out) : :DD | dihedral #&
integer*4, intent (in), dimension(999) ::N1,N2,N3 | not used
RUYIE :
s L
HeaE -
4 HOEENERT S dihedral (torsion) BZEtET 5,

9. 11. GENXYZ

O LR :
SUBROUTINE GENXYZ (RXYZ, BAT, XYZ)
5% -
REAL*8, intent (in), dimension(3, 3) : :RXYZ | bond, angle, torsion DEEZ
REAL*8, intent (in), dimension(3) : :BAT | bond, angle, torsion {&
REAL%8, intent (out), dimension(3) : :XYZ | A R EEAE
RUYIE :
s L
HeaE -
bond, angle, torsion M/NTA—EMNLUZADEEXHET S,

9.12. VGTPRD

O LR :
SUBROUTINE VCTPRD (R1, R2, R3)
5% -
REAL*8, intent (in), dimension(3) ::R1 I first vector
REAL*8, intent (in), dimension(3) : :R2 I second vector
REAL%8, intent (out), dimension(3) : :R3 I vector product
RUYIE :
s L
HeaE -
200X FILONEEFSET 5,
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9.13. modulate

FUHLER

subroutine modulate (g, go, R)
5% -

REAL#4, intent (out), dimension(4) : :Q I & L1 4 T

REAL#4, intent (in), dimension(4) : :qo I AA4cH

REAL*4, intent (out), dimension (3, 3) : :R I &R LTz 4 TS ST 5 EIERTTS
RUYIE :

L

HeaE -

AALE A THICEBEMA, FHROD4THE NITHET HEERTHIHEERT B,

9.14. Create_Zmatr ixParameter

FEUE LB :
SUBROUTINE Create_ZmatrixParameter (K,N1,N2,N3,R A D, X, Y,7)
513K :
integer*4, intent (in), dimension (999) : :N1 1-2DEFID
integer*4, intent (in), dimension(999) : :N2 1-3DEFID
integer*4, intent (in), dimension(999) : :N3 1-4 DEF 1D

|

|

!
real*4, intent (out), dimension(999) : :R I & LTz 1-2 [RFREEERE
real*4, intent (out), dimension (999) : :A I £ L71=1-2-3 angle &
real*4, intent (out), dimension (999) : :D I £ L1=1-2-3-4 torsion A
real*4, intent (in), dimension(999) : : X !
( !
( !

[RFD x EIZ
real*4, intent (in), dimension(999) ::Y [RFDy EZ
real*4, intent (in), dimension(999) ::Z [RFD z EZ

RUYIE :
s L
HeaE -

Z-matrix @ bond 3EEf. angle . torsion AEHET 3,

9.15. Exec_QuickSortSingle

&% : Exec_QuickSortSingle
FEUCH L2 : subroutine Exec_QuickSortSingle(data, tag, num)

5% -
real*4::data (¥) Y—hrT—4
integer: :tag (¥) Y — FEIDALE
integer: :num Y—bT—2#
RUYIE :
L
HHE

REEOEREHNMRT 2DV 47— FOWENEERIBEITS .
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9.16. Sort_PartialData

£ %5 : Sort_PartialData
FEUMHE LF2R : recursive subroutine Sort_PartialData (data, tag, low, high)

5% -
real*4::data (¥) Y—hrkT7—4
integer: :tag (¥) Y — FEIDALE
integer::low Y — Rt ARTE
integer::high Y — FRERF
RUYIE :
L
BEBE -

V— rRBBAFENS., V— FREFFETOT—E2DIA VI I—FEITS,

BREDNDLWNEE, 9499 Y= FrEYEBRY—FDIESHEETHZ=D. V
—FFBERN U UTDIHEE. BRY— bEETT 5,

V— METH., R/ME : DREE-1. DREEA  SREZTTOERICIHL., BRMIICZY
199 I—bEETT 5,

9.17. Exec_SequentialSort
% %5 : Exec_SequentialSort

FEUMHE LFZR : subroutine Exec_SequentialSort (data, tag, low, high)
513K :

real*4::data (¥) Y—hrT—4

integer: :tag (¥) Y — FEIDALE

integer::low Y — Rt ARTE

integer::high Y — FRERF
RUYIE :

L

BEEE -
V— rHEBHRAFINL., V— FRERFETOT—2DERY—LZF1TS,
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10. SievMin_Method
T74IL% : SievMin_Method. f90

sievgene DO—AILY—FDAY Y KEEET 5,

10. 1. Exec_SievMinimize

O LR :
subroutine Exec_SievMinimize (minimize, cord)
5% -
type Minimize_t), intent (inout) : :minimize I minimize &R
real*4, intent (in), dimension (MAX_ATOM, 3) : :cord Ay FRFEE
RUYIE :
s L
HeaE -

LAY RIZ L minimization I2&AA—AILY—FFTL, RaAT7EEZITS.
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11. SievMonitor
J7A4IL% : SievMonitor. f90

sievgene DT—ARARTDAYV Y FEEET %,

11.1.Display_SievinputOption

U LR :
subroutine Display_SievIinputOption(input, main, unit)
5% -
type (Sievinput_t), intent (in) : : input I INPUT 7 = —X'1E#R
type (Main_t), intent (in) : :main | EER2KIER
integer, intent (in) ::unit | HAOZEES
RUYIE :
s L
HéaE -

INUT 7 1 —XDEBEHEESNEEESITHAT S,

11.2.Display_GridOption

U LR :
subroutine Display_GridOption(grid, unit)
5% -
type (Grid_t), intent(in)::grid I GRID 7 = —X1&#R
integer, intent (in) ::unit | RIEBEEERS
RUYIE :
s L
HeaE -
GRID 7z —XDEHREH/ESN-EEBSICHEAT S,

11.3.Display_ConfOption

O LR :
subroutine Display_ConfOption(conf, unit)
5% -
type (Conf_t), intent (in) : :conf I CONF 7 = —X1&#R
integer, intent (in) ::unit | RIEEERS
RUYIE :
s L
HeaE -
CONF 7 =z —XDEHREFH/ESMN-EEBSICHE AT S,
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11.4.Display_DockOption

O LR :
subroutine Display_DockOption(dock, unit)
5% -
type (Dock_t), intent (in) : :dock I DOCK 7 = —X1&#R
integer, intent (in) ::unit | RIEBEEERS
RUYIE :
s L
HeaE -
DOCK 7 = —XDEHREIH/ESN-EEBSICHE AT S,

11.5.Display_SievOutputOption
FEUH LB :

subroutine Display_SievOutputOption (output, unit)
513K :

type (SievOutput_t), intent (in) : :output I OUTPUT 7 = —X1&#k
integer, intent (in) ::unit | RIBEERS
RUYIE :
s L
HeaE -

OUTPUT 7 = —XADIEHREBESN-EKEFSICHANT 5,
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12. SievObject_Method
TJ74IL% : SievObject_Method. 90

FEF. 7FICETEAVY FEERT S,

12.1. Set_AtomType

U LR :
subroutine Set_AtomType (numatom, cseq, ato, at2, co, nat, geta, &
hank, charge, numdonar_p, numaccep_p, don_cop, acc_cop, &
listp_acc, |ist_hot, yuragi_|list)
5% -
integer*4, intent (in) : :numatom I [RF#
character#3, intent (in), dimension (MAX_ATOM) : :cseq | BREL
characterx1, intent (in), dimension (MAX_ATOM) : :ato I ¥4 1X¥FH
characterx1, intent (in), dimension (MAX_ATOM) : :at2 ' E¥4 2X¥FH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | JRFEEAE
integer*4, intent (out), dimension (MAX_ATOM) : :nat | RF¥F547

|
|
|
|
|
|
real*4, intent(in)::geta [ RFFEFTEY b
real*4, intent (out), dimension (MAX_ATOM) : : hank I RFFE
|
|
|
|
|
|
|
|

real*4, intent (out), dimension (MAX_ATOM) : :charge | [RFEF
integer*4, intent (inout) : :numdonar_p I F+—%
integer*4, intent (inout) : :numaccep_p | 7O TA2H
real*4, intent (out), dimension (MAX_ATOM, 3) : :don_cop RF—EEiE
real*4, intent (out), dimension (MAX_ATOM, 3) : :acc_cop | 7O+ TR EEZ

integer*4, intent (out), dimension (MAX_ATOM) : : listp_acc
integer*4, intent (out), dimension (MAX_ATOM) :: list_hot
real*4, intent (out), dimension (MAX_ATOM) : :yuragi_list
RUYIE :
s L
HeaE -
EHRFOBARBREEL FF+—. 7o T42, EAERTEOEHEETS,

| P79+ F742EFID
| hotspot 754
| BFDEH
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12. 2. Set_AcceptDonner

FEUE LR
subroutine Set_AcceptDonner (numatom, co, nbond, numbond, mat, &
num_don_I, list_don, list_do2, list_do3, | ist_do4, &
num_acc_|, list_acc, n_type_Ihd, n_type_lha, &
h_vecl, use_atom, speed)
5% -
integer*4, intent (in) : :numatom I ’RFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | RFEEAE
integer*4, intent (inout), dimension (MAX_ATOM, 2) : :nbond ! bond RF7EF ID
integer*4, intent (in) : :numbond | bond %X
integer*4, intent (in), dimension (MAX_ATOM) : :mat | TEES
integerx4, intent (inout) : :num_don_|I L YA K RF—%

|
|
|
|
|
|
integer*4, intent (out), dimension (MAX_ATOM) : : list_don | UHY KFKF+—EFEFID
integer*4, intent (out), dimension (MAX_ATOM) : : list_do2 | UH2VKFKF+—EFID
integer*4, intent (out), dimension (MAX_ATOM) : : list_do3 ! UHYKFKF+—EFID
integer*4, intent (out), dimension (MAX_ATOM) :: list_dod | UH2VKFKFF+—EFEFID
integer*4, intent (inout) : :num_acc_| ' VAV ET7O® T4
integer*4, intent (out), dimension (MAX_ATOM) ::list_.acc | UHV K75+ T4 1D
integer*4, intent (out), dimension (MAX_ATOM) : :n_type_lha ! YA > K7 4ot T 52 iER
integerx4, intent (out), dimension (MAX_ATOM) : :n_type_lhd | Y H> K FF+—F&%l
|
|
|

real*4, intent (out), dimension (MAX_ATOM, 3) : :h_vecl | [RFREIEREE
logical, intent (out), dimension (MAX_ATOM) : :use_atom | EEEHETCORFIST
integer*4, intent (in) : :speed (NVE 2y b5
RYIE :
Tl
HERE -
AV RD R F— /T T2EREEZRET 5.
12. 3. Select_NewConf
FUOH LB :
subroutine Select_NewConf (numatom, confomer, no_conf)
513K :
integer*4, intent (in) : :numatom I [RF

real+*4, intent (inout), dimension (MAX_LIGAND, 3, MAX_CONF) : :confomer
I &A% confoemer FEAZ
integer*4, intent (inout) : :no_conf I % 5% conformer #
RUYIE :
s L
HeaE -
LR 7IZ&EEE SN conformer & E7: % conformer ZHHE T %,
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12. 4. Get_NearAtom

FEUE LR
subroutine Get_NearAtom(numatom, co, npoint, point, ntable)

5% -
integer*4, intent (in) : :numatom [RF%
real*4, intent (in), dimension (MAX_ATOM, 3) : :co [RFEEE

!

|
integer*4, intent (in) ::npoint L Ry FE#
real*4, intent (in), dimension (MAX_ATOM, 3) : :point I Ry b R EE
!

integer*4, intent (in) ::npoint I Ry bR

real*4, intent (in), dimension (MAX_ATOM, 3) : :point I Ry bR EE

real*4, intent (in), dimension (MAX_ATOM) : :charge | EBRFER

real*4, intent (inout), dimension (MAX_SURFACE, 3) : :xyz_sas | A.S. A mJEZE

integerx4, intent (inout), dimension (MAX_SURFACE) : :nsas2atom ! A.S.A mDET HEF ID

integer*4, intent (out), dimension (MAX_ATOM) : :ntable g5 4
RUYIE :
s L
HeaE -
Ry FRISEVAG AR DRFEHIEL., EWNESIEBEISTE 1 &9 5,
12.5. Generate_Pocket
EUE LR
subroutine Generate_Pocket (numatom, ato, co, hank, npoint, point, charge, &
Xyz_sas, nsas2atom, n_sas, nat, numaccep_p, &
| istp_acc, ngh, nghl)
5% -
integer*4, intent (in) : :numatom | EBRFH
characterx*1, intent (in), dimension (MAX_ATOM) : :ato | EBRF& 1 XFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | EHRFEE
real*4, intent (inout), dimension (MAX_ATOM) : :hank | EHRFHR
|
|

integer*4, intent (out) : :n_sas A S AE#L
integerx4, intent (in), dimension (MAX_ATOM) : :nat | EARFHA4 T
integer*4, intent (in) : :numaccep_p | EBT7 T4
integerx4, intent (in), dimension (MAX_ATOM) : : | istp_acc | 7O FTAREFID
integer=*4, intent (out), dimension (18, 18,18, 3,1500) : :ngh | R4 v FESEEEZEY X +
integer*4, intent (out), dimension (18, 18, 18) : :nghl I Ry MEEER
RUYIE :
Tl
HeaE -

BEBRT7Y FOLUTOREREERT 5

(MA.S.Am
@QRTy rLoEtE(EABK DY R b
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12. 6. Regenerate_Pocket

FEUE LB :
subroutine Regenerate_Pocket (nat, n_sas, numatom, ngh, nghl, reg_coo)

513K :
integerx*4, intent (in), dimension (MAX_ATOM) : :nat EHRF214 7
integer*4, intent (inout) : :n_sas A S A%

|

!
integer*4, intent (in) : :numatom I RF#
integer*4, intent (out), dimension (18,18, 18,3,1500) : :ngh | EAEEEZE) X k
!

integerx4, intent (out), dimension (18, 18, 18) : :nghl BEEEH
real*4, intent (in), dimension (200, 300, 3) : :reg_coo
RUYIE :
s L
HeaE -
Rry hEOEEEEEERT 5.
12. 7. checkmesh
U LR :
subroutine checkmesh (m_sas, xyz_sal, nsas2atol, &
numatom, co, charge, nat, n_sas, Xxyz_sas, nsas2atom)
5% -

ABDASARE
ABTA S A REEE
ANAS ARFREFID

integer*4, intent (in) : :m_sas
real*4, intent (in), dimension (MAX_SURFACE, 3) : :xyz_sal
integer*4, intent (in), dimension (MAX_SURFACE) : :nsas2atol

integer*4, intent (in) : :numatom [RF %
real*4, intent (in), dimension (MAX_ATOM, 3) : :co [RFEEE
real#*4, intent (in), dimension (MAX_ATOM) : :charge [RFEFr
integer*4, intent (in), dimension (MAX_ATOM) : :nat B¥x547

FRASARE
A S A REEE
R AS ARFERF ID

integer*4, intent (out) : :n_sas
real*4, intent (out), dimension (MAX_SURFACE, 3) : :xyz_sas
integer*4, intent (out), dimension (MAX_SURFACE) : :nsas2atom
RUYIE :
s L
HeaE -
ASARTRTUVYILOBIED NS VREHIRT 5,
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12. 8. Move_AtomCord

FEUE LR
subroutine Move_AtomCord (humatom, co_new2, co_new, dx, dy, dz)

5% -
integer*4, intent (in) : :numatom [RF%
real*4, intent (in), dimension (MAX_LIGAND, 3) : :co_new?2 ANEFEZ
real+*4, intent (out), dimension (MAX_LIGAND, 3) : :co_new HIRRFEZ

(
real*4, intent (in) ::dx XARF 7Y k
real*4, intent (in) ::dy yAmRA 7Y +
real*4, intent (in)::dz zARA 7y b
RUYIE :
Tl
HeaE -

AALERFERZIZX vy, zARDF 7€y bEAMUEEEZERT 5,

12.9. Set_SideChain

FEUE LEK
subroutine Set_SideChain (humatom, cseq, ato, at2, co, hank, npoint, point, &
no_id, n_Il_stem,n_n_br,n_I_br,n_s_a,n_s_d, &
n_l_a,n_Il_d1,n_l_d2, h_rotate, n_type_a, n_type_d, &
h_vecp)
5% -
integer, intent (in) : :numatom [RF%
character#3, intent (in), dimension (MAX_ATOM) : :cseq REA
characterx1, intent (in), dimension (MAX_ATOM) : :ato E¥4 1XFH
characterx1, intent (in), dimension (MAX_ATOM) : :at2 E¥4 2XFH
real*4, intent (in), dimension (MAX_ATOM, 3) : :co [RF EEAE
real*4, intent (in), dimension (MAX_ATOM) : :hank [RFFEF

real*4, intent (in), dimension (MAX_ATOM, 3) : :point Ry b REE

integer=*4, intent (out) : :no_id EEES

integer*4, intent (out), dimension (MAX_SC, MAX_SCATM) : :n_I_stem | £ &&EHD ') X k
integer#*4, intent (out), dimension (MAX_SC) : :n_n_br BlERER 5 D[R FE
integer=*4, intent (out), dimension (MAX_SC, MAX_SCATM) : :n_I_br BIEER D) X b
integer#*4, intent (out), dimension (MAX_SC) : :n_s_a BEHIDT I T2

!
!
!
!
!
!
integer*4, intent (in) : :npoint Ry bR
|
!
!
!
!
!
|

integer*4, intent (out), dimension (MAX_SC) : :n_s_d

integer*4, intent (out), dimension (MAX_SC, MAX_SCATM) : :n_I_a
integer*4, intent (out), dimension (MAX_SC, MAX_SCATM) : :n_I_d
integer*4, intent (out), dimension (MAX_SC, MAX_SCATM) : :n_I_d

| EEHOD FF—%
| BEZBIOT7IE2TZ YR
1! BEMIDFF—1J X+
2 | EEEHTDRKF—)R b

logical*4, intent (out), dimension (MAX_SC) : :h_rotate | RISEDEERT 55
integerx4, intent (out), dimension (MAX_SC) : :n_type_a | 7O TA5ER
integerx4, intent (out), dimension (MAX_SC) : :n_type_d I RF—FE7l
realx8, intent (out), dimension (MAX_ATOM, 3) : :h_vecp | HEXRREFELEDEHH
RUYIE :
mL
HeaE -

EHHEAHEICET SIFRERET 5.
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13. sievgene
TJ74IL% : sievgene. 90

sievgene A4 > 70455 L
13.1. sievgene

FUHLER
program sievgene
5% -
L
RUYIE :
L
HeaE -

sievgene DRV ) ——_2V 5 NEBOLAHEEITS,
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14. PBGr id_Method
7 74 L% : PBGrid_Method. f90

Posisson-Boltzman AREXZHA W -Grid RTFUI Y ILEBDAY Y KEEET 5,

14.1. Calc_PBGridMain

U LR :
subroutine Calc_PBGridMain (numatom, npoint, co, charg, hank, point, &
PBGridInfo, SCB)
5% -
integer*4, intent (in) : :numatom I RFH
integer*4, intent (in) ::npoint ARy bR
real*4, intent (in), dimension (MAX_ATOM, 3) : :co | RFEEAE

|
|
|
real#*4, intent (in), dimension (MAX_ATOM) : :charg | B
|
|
|
|

real*4, intent (in), dimension (MAX_ATOM) : :hank I RF3+F
real*4, intent (in), dimension (MAX_ATOM, 3) : :point I Ry M IEEAE
type (PBGridInfo_t), intent (in) : :PBGridInfo | PBGrid &%k
type (SCB_t), intent (in) ::SCB I SCB &%k
RUYIE :
L
HeaE -

P

Posisson-Boltzman AKX ZAWLV=Grid RTo v ILERDOEFHIEEITS .
PBGridPotential D AH NIEELNHDIEEIE. TF7AIL~DAENZEITS,

14.2. Set_PBGridPot

O LR :
subroutine Set_PBGridPot (humatom, npoint, co, charg, hank, point, PBGridInfo)
5% -
integer*4, intent (in) : :numatom [RF#
integer*4, intent (in) : :npoint Ry bmsk
real*4, intent (in), dimension (MAX_ATOM, 3) : :co [RFEEAZE

!

!

!
real#*4, intent (in), dimension (MAX_ATOM) : :charg | B

!

I

I

real*4, intent (in), dimension (MAX_ATOM) : :hank [RFFE
real*4, intent (in), dimension (MAX_ATOM, 3) : :point Ry FEEZE
type (PBGridInfo_t), intent (in) : :PBGridInfo PBGrid &R
RUYIE :
L
HeaE -

AyiaFrEFL. FAYTVARITDODVTHFORE. 488, BERTHLHHOD
HEZT I,
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14.3. Generate_PBGrid

FUHLER
subroutine Generate_PBGrid(sch)
513K :
type (SCB_t), intent (in) : :scb | SCB &k
RUY1E :
L
BEEE -
H#HEIZDETE % SOR % (Successive Over—-Relaxation method) T1T5,

14.4. Calc_ElePotByPBGrid

U LR :
subroutine Generate_PBGrid (sch)
5% -
integer*4, intent (in)::ich
real#*8, intent (in), dimension (MAX_SIZE**3, 3) 1 :XYZ_T
real#*8, intent (out), dimension (MAX_SIZE**3) : :result
RUYIE :
L
HeaE -
BERTUOOYILEPBDGridhbRH B,
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15. AccessibleSurface_Method
774 IJL% : AccessibleSurface_Method. f90

Richmond M A3£1Z & % AccessibleSurfaceArea DAY v REEET 5,

15.1. Allocate_AccessibleSurfaceData

FEH LR : subroutine Allocate_AccessibleSurfaceData (ligandNum, proteinNum)

El

RYIE :

1

# -

integer, intent (in) ::1igandNum
integer, intent (in) : :proteinNum

T L

L

RE :

L UAY RRFH
| EARFH

ASA SECHERT 2 BIML RS £ HET 5.

Y TICHERSNTWVDIGEICE, COEHEHEL THERT 5.

~N O Ol AW N —
— T T D

FIRFD ASA &
EERFDHEHK

ASA [ 1+ R ¥ (IRTF )
GB [ [+ & % ((R¥F )
EMEF ) X b
el IR T 3
FEKRFRFIRX b

15.2. Set_AccessibleSurfaceData

: radius

: coeff

: coeffSA

: coeffGB

: atomIDTable
: surfaceNum

: hotHydAtomID

MEUH L2 - subroutine Set_AccessibleSurfaceData
(ligandType, |igandAtomNo, |igandNum, &
proteinType, proteinAtomNo, proteinNum)

El

RYIE :

1

# -

integer, intent (in), dimension (x) : :
integer, intent (in), dimension (x) : :
integer, intent (in) ::1igandNum

integer, intent (in), dimension (x) :
integer, intent (in), dimension (x) :

integer, intent (in) : :proteinNum

T L

L

RE :

YL, ASAERIZERET %,

1)
2)
3)
4)
5)
6)
1)
8)

BIREFD ASA £F

ASA [ T &% (R R)

GB M [T1% % (R EFER)
FEKRRFIYR

A2 FIRFHRE GEKRREF)
A FRFRE GEXKRRF)
EEHRFEECGEKRREF)
EHRFR% GEKREREF)

| igandType ' DAY FRFSAT
ligandAtomNo | UH > FRFES
LAY R#
proteinType | EABRFH A7
proteinAtomNo | ERRFHES
| EERFH#

RO MADEFTF— A ERERET B, £, FKEEF (BEFES ) OEREH

: radius

: coeffSA

: coeffGB

: hotHydAtomID
: ligandTop

: ligandLast

: proteinTop

: proteinLast
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15.3. Set_AccessibleSurfaceParameter

BEUCH LAz : subroutine Set_AccessibleSurfaceParameter (option, asa)
5% -

type (Option_t), intent (in) : :option | 7Y 3 ViEsk

type (AccessibleSurface_t), intent(in)::asa | ASA 5%k
RUYIE :

Tl
HeaE -

RO ASADEBENTA—FEERET S,

1) BEFD ASA =% - radius

2) BERFORH . coeff

3) JOo—JHFE : asaProbe

4) NSADAY A 7E . asaCutoff

5) ASA D1REL - asalleight

15.4. Update_AccessibleTable

FECH LR : subroutine Update_AccessibleTable (cord, top, last)

5% -
real*4, intent (in), dimension (3, MAX_ATOM) : :cord | 2{KADRFEEIZ
integer, intent (in) ::top | TERRDIEKRKRRF5E
integer, intent (in) : :last | TERZRDIEKRRFHRR
RUYIE :
L
HHE

ijj LERFEICTIL. ROFHEHE-IRFEHEEERT— /L (atomIDTable) IZ&
kL. 1% % surfaceNum IZ&8%9 %,

FEFHEERH <= RF1OT0—JTHF + RF2QTO0—THEF + hy bA JiEE

15.5. Calc_AccessibleSurfaceEnergy

&5 : Calc_AccessibleSurfaceEnergy
MEUH L2 : function Calc_AccessibleSurfaceEnergy (cord, grad, init, last)
result (energy)

513K :
integer, intent (in) ::init | SFERRDIEKKRREFIEE
integer, intent (in) ::last | HERRDIEKRRRFRE
|
|

real*4, intent (in), dimension (3, MAX_ATOM) : :cord | 2{ADREFEEIZ
real*4, intent (out), dimension (3, MAX_ATOM) : :grad | €£{ADEF~DAH
RUYIE :
real*8::energy Il RTFoo v ILIRILF—
HHE

teE L EFICH T 3 ASA D T HLE—. AQHEETS,

- 68 -



MD Simulation System

15.6. Calc_LigandASAEnergy

ZF5 : Calc_LigandASAEnergy
MEUH L2 : function Calc_LigandASAEnergy (1igandCord, |igandNum,
proteinCord, proteinNum)
result (energy)

5% -
real*4, dimension (MAX_ATOM, 3), intent (in) :: | igandCord L Ay FRFEE
integer, intent (in) :: |igandNum L) AY FIRFHE
real*4, dimension (MAX_ATOM, 3), intent (in) : :proteinCord | EEEREFERZ
integer, intent (in) : :proteinNum I ERRFH
RUYIE :
real*8: :energy l RTFoov LI RIILF—

BEEE -
YA FRFOMHFHET DEEDANAEDIRILE—FEZITI.

15.7. Calc_ProteinASAEnergy

&5 : Calc_ProteinASAEnergy
MEUH L2 : function Calc_ProteinASAEnergy (ligandCord, |igandNum,
proteinCord, proteinNum)
result (energy)

5% -

real*4, dimension (MAX_ATOM, 3), intent (in) :: | igandCord Ay FRFEE

integer, intent (in) :: |igandNum L )AY FIRFHE

real*4, dimension (MAX_ATOM, 3), intent (in) : :proteinCord | EEEREFERZ

integer, intent (in) : :proteinNum I ERRFH
RUYIE :

real*8: :energy l RTFoov LI RIILF—

HEeE

EEETOHEET 2D AAEDT AL E—HEETS,

15.8. Calc_TotalASAEnergy

&5 : Calc_TotalASAEnergy
FEH LR : function Calc_TotalASAEnergy (ligandCord, |igandNum,
proteinCord, proteinNum)
result (energy)

5% -

real*4, dimension (MAX_ATOM, 3), intent (in) :: | igandCord Ay FRFEE

integer, intent (in) :: | igandNum L )AY FIRFHE

real*4, dimension (MAX_ATOM, 3), intent (in) : :proteinCord | EEEREFERZ

integer, intent (in) : :proteinNum I ERRFH
RUYIE :

real*8: :energy l RTFoov LI RIILF—

HHE

Z2HED ASA ED T AL E—FHEEFTS,
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16. BSpline_Method
J74I)L% : BSpline_Method. f90

1)y KDOB-Spline #HEBINDAYY FEZEEET S,
15.1. Set_BSplinelndex

FEUH LR : subroutine Set_BSplinelndex(gridSize, splineOrder)

513K :
integer, intent (in) ::gridSize I 1)y RO 15009 E%
integer, intent (in) : :splineOrder | ZT54 DR
RYIE :
HL
BEEE -

B-Spline #MICHEWNT. T Uy FOMEIZH LTERBTSRT ST )Y FOMEZRET %,

15.2. Calc_InterporateWithEle

FEUVH LZ= : Calc_InterpolationWithEle
(kindSize, gridSize, grid,
X, vy, z, charge, typeKind, asaPot, elePot,

grad)
5% -
integer, intent (in) : :kindSize | RT oo v LIERIE
integer, intent(in) ::gridSize L5y FD 1D HEI#

real*4, intent (in), dimension(kindSize, gridSize, gridSize, gridSize) ::grid
P RTFoov LTy R
real*4, intent(in) ::x, vy, z I ARIATFDEE
real*4, intent (in) ::charge I RRERFDER
integer, intent (in) : :typeKind | HERERERFORTUOOYILEAT
real*4, intent (out) : :asaPot | St ERHEDRT ¥ IL
real*4, intent (out) : :elePot | BERTUI YL
real#*4, intent (out), dimension(3) : :grad I RTFUOv LOMAME
RUYIE :
L
HeaE -
LEERERICFETARFICHLT,. RTFoIv LT )y FOLBEEINIHERREHED
RFUIvIL, BEURTFUI YLD 1 X5 % B-Spline A TEHET %,

B-Spline TIXHZREZEL T U Y FD8RADKRTUIYIL.BLUVZOEABEDYT Y v FOKR
ToOXIIIZHR L, REZIECHERENTTMET DI ETRL—D VT TS,
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15.3. Calc_Interpolation

EUHE LAz : Calc_Interpolation
(kindSize, gridSize, grid,
X, v, z, typeKind, pot, grad)

513K :
integer, intent (in) ::kindSize I IRT o v LFERIEK
integer, intent (in) ::gridSize I 1)y RO 15009 E%

real*4, intent (in), dimension(kindSize, gridSize, gridSize, gridSize) ::grid
P RTFoov LTy R
real*4, intent(in)::x, vy, z I ARIRFDEEZ
integer, intent (in) ::typeKind | HEREREFORTUOYILEAT
real*4, intent (out) : :pot | HEXRORT v IL
real*4, intent (out), dimension(3) : :grad | RTFo v ILOWAIE
RYIE :
L
HeEE -
LUEEICEET ARFICHLT, RTFoIFILTY Y FHALBEEINZHERED
RFUIvIL, BEURTFUI YLD 1 X5 % B-Spline ZTEET %,

15.4. Get_BSplineCoefficient

EUNH LiZ= : subroutine Get_BSplineCoefficient (floatPart, order, array, darray)
5% -
integer, intent (in) : :order
real*4, intent (in), dimension(3) : :floatPart
real#*4, intent (out), dimension(1:3, order) : :array
real#*4, intent (out), dimension(1:3, order) : :darray
s L
HeaE -
LEZADT )y FRERGCE 23T 5. YZAICHEESTHET )Y FOREERD S,

B-spline M
LZaDT )y FAEXAE
B2y FOERE

!
!
!
L &5 v FD 1 RS R

*1) 1)y FRABRLE :

LEEEEZSTCT Yy FOBORSIZHT D, Uy FORRELHEZLDEHOIEZ R
T, TRITY YUY FRORAICHTIHEZ X, Y)EL, JUy FOBORSE(x ly) ET5&
Sy FREREER X/ Ix, y/ly) &b,

-

y AT °

byl |
‘_»I
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