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O\'*****************************************************************************

C MOVI E CREATI ON PROGRAM USI NG ANM EI GENVALUE/ EI GENVECTOR OUTPUT

C\'******************************************************************************

C VERSI ON 4 9/ 27/ 05

C WRI TTEN/ ARRANGED BY TANER Z SEN

C

C PLEASE REFER TO THE FOLLOW NG PAPERS FOR MORE | NFO

C

C ANM

C Atilgan AR, Durell SR, Jernigan RL, Demirel MC, Keskin O
C Bahar 1, Biophys. J., 80:505-15, 2001.

C

C GNMt

C Bahar 1, Atilgan AR, Erman B, Fold. & Des., 2:173-81, 1997
C

Ck******************************************************************************

C VARI ABLES
Ok******************************************************************************

PARAVETER( S| TE=104)

| NTEGER 1, LN, NEI G, | C, NSI TE

REAL X(SITE), Y(SI TE), Z(SI TE), W SI TE*3), V(S| TE*3, SI TE*3) , W, VI J, SUM

REAL FAC, BETA( SI TE), SCA, DX( SI TE), DY( SI TE), DZ( SI TE)

CHARACTER*3 NNAM CNAM SI TE) , DUMWY3

CHARACTER*6 DUMWY6

CHARACTER* 4 ATNAME, ANAVE( SI TE)

CHARACTER* 1 Al, CHA( SI TE)

CHARACTER* 12 AA

CHARACTER* 30 FI LEOUT

REAL OCCUP( SI TE*3), VMAX, VMAXI N, OCCUPMAX, OCCUPMAXI N, TOP, R1

| NTEGER NMODE, D1l NT, D21 NT, ANUM SI TE) , RNUM SI TE)

OPEN( 50, FI LE=' 1hrc. pdb")
OPEN( 71, FI LE=" ei genvectors.txt"')

C\'******************************************************************************

C READ ALPHA CARBONS COORDI NATES, AND B- FACTORS

C\'******************************************************************************

310 READ(50,' (A6)') DUMWG6
| F(DUMMY6. NE. ' ATOM ') GOTO 310
BACKSPACE( 50)

| CA=1
320 READ(50,' (A6)') DUMWG
| F(DUMMY6. NE. ' ATOM ') THEN
| F(DUMMY6. EQ ' END ') THEN
GOTO 330
ELSE
GOTO 320
ENDI F
ENDI F
BACKSPACE( 50)
READ( 50, 55) DUMMY6, D1l NT, ATNAMVE, DUMWY3, Al, D21 NT, XXX, YYY, ZZZ, R1, BBB

| FCATNAME. EQ ' CA ') THEN
ANUM( | CA) =D11 NT

ANANE( | CA) =ATNAVE
CNAM | CA) =DUMMY3
CHA( | CA) =A1

RNUM | CA) =D21 NT
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X( 1 CA) =XXX
Y(1 CA) =YYY
Z(1CA) =277
BETA( | CA) =BBB
| CA=I CA+1

ENDI F

GOTO 320

55 FORMAT(AB, | 5, 1X, A4, 1X, A3, 1X, Al, | 4, 4X, 3F8. 3, 2F6. 2)

330 I F(SITE. NE. (I CA-1)) THEN
WRI TE(*,*) ' THERE IS A PROBLEM W TH THE NUMBER OF RESI DUES!'
WRI TE(*, *) ' GI VEN RESNUME' , SI TE, ' CALCULATED RESNUME' , | CA- 1
GOTO 666
ENDI F

C\'******************************************************************************

C READI NG THE EI GENVALUES & EI GENVECTORS as created by ANM program
O\'******************************************************************************
READ( 71, *) LN, NEIG
DO | =1, NEI G
READ (71,*) W)
ENDDO

NSI TE=LN 3

| F(NSI TE. NE. SI TE) THEN
WRI TE(*,*) "NSITE is not equal to SITE

GOTO 666
ENDI F
C THE FIRST SET OF DATA I'S: J=1 AND THEN I =1,LN (V(1,1) V(2,1) etc.
READ(71,*) ((V(l,j), 1=1,LN),J=1, NEI G
C\'******************************************************************************
C CREATI NG THE MOVIE TO BE SHOWN I N VMD (freeware software)
C http://ww. ks. ui uc. edu/ Resear ch/ vnd/

Ck******************************************************************************

C USER | NPUT

10 WRI TE(*,*) 'Which node do you want to visualize?
WRI TE(*,*) '(the first 6 nodes correspond to zero ei genval ues, so
WRI TE(*,*) ' 7 -> 1st slowest node,’
WRI TE(*,*) ' 8 -> 2nd sl owest node, etc)'
READ( *, *) NMODE
WRI TE(*, *) 'How many frames do you want? (e.g. 20)'
WRI TE(*,*) '(output is in -1 to +1 displacenment using cosine)’
READ( *, *) | FRAME
WRI TE(*,*) 'Enter anplification factor: (e.g. 5)'
READ( *, *) AMP_FACTOR
WRI TE(*,*) 'Enter a filenanme for the output pdbfile: (e.g. "lagb.")'
READ(*,' (a)') FILEOUT

| =I NDEX( FI LEOUT, ' ."')-1

OPEN( 12, FI LE=FI LEQUT(1:1)//". pdb")

OPEN( 13, FI LE=FI LEOUT(1:1)//"_FLUCTUATI ONS. pdb")
OPEN( 14, FI LE=FI LEOUT(1:1)//"_COLOR. pdb")

OPEN( 15, FI LE=FI LEOUT(1:1)//"_FLUC. TXT")
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ADJUSTI NG THE FLUCTUATI ON AMPLI TUDES

OCCUPMAX=0. 0

VMAX=0. 0

DO J=1, NSI TE

OCCUP( J) =v( 3* J- 2, NMODE) * v( 3* J- 2, NMODE) +v( 3*J- 1, NMODE) * v( 3* J- 1, NMODE)
$ +v(3*J, NMODE) *v( 3*J, NMODE)

OCCUP( J) =OCCUP( J) / W NMODE)

| F( OCCUPMAX. LE. OCCUP(J)) OCCUPMAX=0OCCUP(J)

| F( VMAX. LE. ABS(v(3*J-2, NMODE))) VMAX=ABS(v(3*J- 2, NMODE))

| F( VMAX. LE. ABS(v(3*J-1, NVODE))) VMAX=ABS(v(3*J- 1, NMODE))

| F( VMAX. LE. ABS(v(3*J, NMODE))) VMAX=ABS(v(3*J, NMODE) )

ENDDO

WRI TE(*,*) 'The largest fluctuati on OCCUPMAX is', OCCUPMAX
WRI TE(*,*) 'If you want to change OCCUPMAX, put in a smaller val ue'
READ( *, *) OCCUPMAXI N

| F( OCCUPMAX. GT. OCCUPMAXI N) OCCUPMAX=OCCUPMAXI N

WRI TE(*, *) 'Largest VMAX absolute is', VMAX

WRI TE(*,*) '"If you want to adjust it, enter a smaller val ue'
READ( *, *) VMAXI N

| F( VMAX. GT. VMAXI N) VMAX=VMAXI N

DO J=1, NSI TE
| F( OCCUP(J) . GT. OCCUPMAX) THEN
OCCUP(J) =1. 0
ELSE
OCCUP( J) =OCCUP( J) / OCCUPMAX
ENDI F
| F( ABS(V(3*J- 2, NVODE) ). GT. VMAX) THEN
TOP=SI GN( VMAX, v ( 3* J- 2, NMODE) )
V( 3*J- 2, NMODE) =TOP
ENDI F
| F(ABS(V(3*J- 1, NVODE) ). GT. VMAX) THEN
TOP=SI GN( VMAX, V( 3*J- 1, NMODE) )
V(3*J- 1, NMODE) =TOP
ENDI F
| F( ABS(V(3*j , NMODE) ) . GT. VMAX) THEN
TOP=SI GN( VMAX, v ( 3*J, NMODE) )
V( 3*J, NMODE) =TOP
ENDI F
ENDDO

FOR EACH FRAME
DO | FR=1, | FRAME+1

CALCULATI ON OF COORDI NATE CHANGES DURI NG MOTI ON

XTEMP=(| FR- 1) *3. 14156/ (| FRAME)

| F(W NMODE) . GT. 1. OE- 05) THEN
XTEMP=AMP_FACTOR* COS( XTEMP) / SQRT( W NMODE) )

ELSE
WRI TE(*,*) 'Please enter a non-zero eigenval ue!’
GOTO 666

ENDI F

DO J=1, NSI TE
DX(J) =V( 3* J- 2, NMODE) * XTEMP
DY(J) =V( 3* J- 1, NMODE) * XTEMP
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DZ(J) =V( 3* J, NMODE) * XTEMP
ENDDO

C WRI TI NG COORDI NATES TO A FILE I N PDB FORMAT
DO | =1, NSI TE
WRI TE( 12, 55) ' ATOM ', ANUM|), ANAVE(1), CNAM 1), CHA(T), RNUM | ),
* X(1)+DX(1), Y(1)+DY(1),Z(1)+Dz(1), Rl, BETA(I)
ENDDO

WRI TE(12,' (a)')' END
C WRI TI NG COORDI NATES TO A FILE | N COLORFUL PDB FORMAT

DO | =1, NSI TE
WRI TE( 14, 55) ' ATOM ', ANUM|), ANAMVE(1), CNAM 1), CHA(T), RNUM 1),

* X(1)+DX(1), Y(1)+DY(1),Z(1)+Dz(1), R,
* (DX(1)**2+DY(1)**2+DZ(1)**2)
ENDDO
WRI TE( 14, ' (a)')' END
ENDDO
CLOSE( 12)
C THE FLUCTUATI ONS ARE G VEN | N THE B- FACTOR COLUMN
DO | =1, NSI TE

| FR=1

XTEMP=(| FR- 1) *3. 14156/ (| FRAVE)
XTEMP=AMP_FACTOR* COS( XTEMP) / SQRT( W NMODE) )
DX( 1) =V( 3*1 - 2, NMODE) * XTEMP

DY( 1) =V( 3*I - 1, NMODE) * XTEMP

DZ(1) =V( 3*1 , NMODE) * XTEMP

WRI TE( 13, 55) ' ATOM ', ANUM|), ANAME(1), CNAM I ), CHA(T), RNUM | ),
* X(1)+DX(1), Y(1)+DY(1), Z(1)+Dz(1), R,
* (DX(1)**2+DY(1)**2+DZ(1)**2)

WRI TE( 15, *) RNUM 1), (DX(1)**2+DY(1)**2+DZ(1)**2)
ENDDO

WRI TE(13,' (a)')' END

C VI SUALI ZATI ON OF OTHERS MODES
WRI TE(*,*) 'Do you want to visualize another node?
WRI TE(*,*) "Enter 1 for yes, any other DIG T for no'
READ( *, *) | ANSVEER
| F(1 ANSVER. eq. 1) GOTO 10

WRI TE(*,*) 'Program finished successfully!’
666 STOP
END



