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VARI ABLES

EIE R S R R S R R S R R R I I R I R I R S I

NR. NUMBER OF RESI DUES
CUTOFFSQ SQUARE OF CUT- OFF RADI US
El GENCUT: CUT- OFF TO DECI DE ZERO El GENVALUE( S)

PARAMETER ( NR=175)

REAL XX(NR), YY(NR), ZZ(NR) , XXX, YYY, ZZZ

REAL BETA(NR), BBB

REAL CONT(NR, NR)

REAL W NR), V( NR, NR)

DI MENSI ON | NDX( NR)

REAL | NVCONT( NR, NR) , CROSS( NR, NR)

| NTEGER RESNUM NZERO, ANUM NR) , RNUM NR)

REAL CUTOFFSQ

| NTEGER MODSTART, MODEND, MODSTART |, MODEND_|
REAL MSF(NR)

CHARACTER ATNAME* 4, ANAVE( NR) * 4

REAL MEANB, MEANF, CORR, CORRF2, CORRB2, HBETA( NR)
CHARACTER CNAM NR) * 3

CHARACTER A1*1, CHA( NR) * 1

DUMM ES

| NTEGER DI NT, DI NT2, | CA, D21 NT

REAL DI FXX, DI FYY, DI FFZZ, DI ST, DSUM DSUML, DSUM2, DSUM3, DSUMWV | DUM

CHARACTER DUMMY6* 6, DUMMY3* 3

R I S b b S I Tk I S I S S b S I S S R S S R R S S S

PARAMETERS

EIE R S S I R R S R S R R R I I I R R I R S R R

RESNUMENR
CUTOFFSQ=49
El GENCUT=1E- 5

EIE R S S I R R S R S R R R I I I R R I R S R R

FI LES

EIE R S S I R R S R S R R R I I I R R I R S R R

THIS I'S THE ONLY | NPUT FILE
OPEN( 50, FI LE=' 1agb. PDB' )
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OPEN( 60, FI LE=' CENTERS. GNM )

OPEN( 61, FI LE=' BETA_ALL_MODES. TXT')
OPEN( 62, FI LE=' CONTACTS. TXT")

OPEN( 63, FI LE=' CROSSCORR_ALL_MODES. TXT")
OPEN( 64, FI LE=' MS_FLUC. TXT")

OPEN( 65, FI LE=' CROSS_CERTAI N_MODES. TXT")
OPEN( 66, FI LE=' El GENVALUES. TXT' )

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

C READ ALPHA CARBONS COORDI NATES, AND B- FACTORS

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

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

| CA=1
320 READ(50,' (A6)') DUMWG6
| F(DUMMY6. NE. ' ATOM ') THEN
| F((DUMMWY6. EQ ' END ') THEN
GOTO 330
ELSE
GOTO 320
ENDI F
ENDI F
BACKSPACE( 50)
READ( 50, 55) DUMMY6, D11 NT, ATNAVE, 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
XX( 1 CA) =XXX
YY(1 CA) =YYY
ZZ(1 CA) =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 | F(RESNUM NE. (1 CA-1)) THEN
WRI TE(*,*) ' THERE |'S A PROBLEM W TH THE NUMBER OF RESI DUES! '
WRI TE(*, *) ' Gl VEN RESNUME' , RESNUM ' CALCULATED RESNUME' , | CA- 1
GOTO 666
ENDI F

DO 10 | =1, RESNUM
10 WRI TE( 60, 200) 1, XX(1), YY(1),ZZ(1), BETA(I)
200  FORMAT(15, 3F8. 3, 2X, F7. 3)

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

C I NI TI ALI ZATI ON OF CONTACT MATRI X

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



DO 20 | =1, RESNUM
DO 20 J=1, RESNUM
20 CONT(1, J) =0.

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

C CALCULATI ON OF BONDED AND NONBONDED | NTERACTI ONS

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

DO 30 | =1, RESNUM 1
DO 30 J=I +1, RESNUM
DI FXX=XX( 1) - XX(J)
DI FYY=YY(1) - YY(J)
DI FZz=2Z(1) - ZZ(J)
DI ST=DI FXX* DI FXX+DI FYY* DI FYY+DI FZZ* DI FZZ

| F(DI ST. LE. CUTOFFSQ) THEN
CONT(1, J)=-1.

CONT(J, 1)=-1.

ENDI F

30 CONTI NUE

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

C CONSTRUCTI NG THE DI AGONAL ELEMENTS OF CONT MATRI X

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

DO 40 | =1, RESNUM
DSUMEO.
DO 35 J=1, RESNUM
DSUM=DSUMFCONT( | , J)
35 CONTI NUE
CONT(1, I) =- DSUM

40 CONTI NUE

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

C SAVI NG CONTACT MATRI X

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

DO 800 | =1, RESNUM
DO 800 J=1, RESNUM
WRI TE( 62, 190) 1, J, CONT(1, J)
800  CONTI NUE
190  FORMAT(2I 5, F8. 3)

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

C SI NGULAR VALUE DECOMPCSI TI ON TO GET RI D OF ZERO El GENVALUES

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

CALL SVDCMP( CONT, RESNUM RESNUM RESNUM RESNUM W V)

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

C PUTTI NG THE EI GENVALUES | N ASCENDI NG ORDER

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

CALL | NDEXX( RESNUM W | NDX)

DO 700 | =1, RESNUM
WRI TE( 66, *) 1, W1 NDX(1))
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700 CONTI NUE

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

C CALCULATI NG | NVERSE CONNECTI VITY W TH ALL MODES

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

DO 60 | =1, RESNUM
DO 60 J=1, RESNUM
| NVCONT( 1, J) =0.
C K SPECI FI ES WHI CH MODES WE ARE USI NG
DO 60 K=1, RESNUM
| F(W( I NDX(K)) . GT. El GENCUT) THEN
I NVCONT( 1, J) =I NVCONT( 1, J) +CONT( 1, I NDX(K) ) *V(J, | NDX(K))
+ / W1 NDX( K) )
ENDI F
60 CONTI NUE

DO | =1, RESNUM
DO J=1, RESNUM

CROSS( 1, J) =I NVCONT( 1, J) / SQRT(1 NVCONT( 1, 1) *1 NVCONT(J, J))
WRI TE( 63, 190) |, J, CROSS(1, J)

ENDDO

ENDDO

Ok*****************************************************************

C NORMALI ZATI ON

Ok*****************************************************************

DSUML=0.

DSUM2=0.

DO 65 | =1, RESNUM
DSUML=DSUML+I NVCONT( 1 , I )
DSUM2=DSUMR+BETA( | )

65 CONTI NUE

Ok*****************************************************************

C COVPARE MEAN- SQUARE FLUCTUATI ONS W TH B- FACTORS
Ok*****************************************************************
MEANB=0.
MEANF=0.

DO 70 | =1, RESNUM
HBETA( 1) =I NVCONT( |, 1) * DSUMR/ DSUML
WRI TE( 61, 210) |, HBETA(1), BETA(I)
MEANF=MEANF+HBETA( | )
MEANB=MEANB+BETA( | )

70 CONTI NUE

210  FORMAT(I15, 2F7. 2)

MEANF=MEANF/ RESNUM
MEANB=MEANB/ RESNUM

C CALCULATI ON OF CORRELATI ONS

CORR=0.
CORRF2=0.

CORRB2=0.

DO | =1, RESNUM
CORR=CORR+( HBETA( | ) - MEANF) * ( BETA( | ) - MEANB)
CORRF2=CORRF2+( HBETA( | ) - MEANF) * ( HBETA( | ) - MEANF)
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CORRB2=CORRB2+( BETA( | ) - MEANB) * ( BETA( | ) - MEANB)
ENDDO
CORR=CORR/ SQRT( CORRF2* CORRB2)
WRI TE(*,*) 'Correlation: ', CORR

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

C ASSI GNMENTS FOR KI NETI CALLY HOT RESI DUES
C THROUGH MEAN- SQUARE FLUCTUATI ONS ( MSF)
C (FASTER MODES = LARGER EI GENVALUES)
Ck*****************************************************************
C E.G |F W USE THE FI RST 5 LARGEST ElI GENVALUES

MODSTART_I =1

MODEND_I =5
C SI NCE RESI DUES ARE | N ASCENDI NG ORDER

MODSTART=( RESNUMt1) - MODEND_|
MODEND=( RESNUM+1) - MODSTART_|

DSUMB=0
DO | =1, RESNUM
MSF(1) =0
DSUMAEOD
DO K=MODSTART, MODEND
MSF( 1) =MSF( 1) +CONT(1, I NDX(K))*V(1, I NDX(K)) /W I NDX(K))
DSUMAEDSUMA-( 1/ W I NDX(K) ) )
ENDDO
MSF( 1) =MSF( 1) / DSUMW
DSUMB=DSUMB+NMSF( | )
ENDDO

DO | =1, RESNUM
WRI TE(64,' (13,F7.2)') |, MSF(I)/DSUVB

ENDDO
Ck********************************************************************
C CALCULATI ON OF CROSS- CORRELATI ON USI NG A SET OF SLOW CONSECUTI VE
C MODES ( SLONER MODES = SMALLER EI GENVALUES)

C ZERO EI GENVALUES ARE EXCLUDED
C\'********************************************************************
NZERG=0

DO K=1, RESNUM
| F(W K) . LE. EI GENCUT) NZERO=NZERO+1
ENDDO

C E.G THE FIRST 5 SLOWEST ElI GENVALUES EXCLUDI NG ZERO El GENVALUES

MODSTART=NZERO+1
MODEND=NZERO+5

DO 160 | =1, RESNUM
DO 160 J=1, RESNUM
I NVCONT( 1, J) =0.
DO 160 K=MODSTART, MODEND
| NVCONT( 1, J) =I NVCONT( 1, J) +CONT( 1, I NDX(K) ) *V(J, | NDX(K))
+ / W1 NDX( K) )
160  CONTI NUE



DO | =1, RESNUM
DO J=1, RESNUM

CROSS( 1, J) =I NVCONT( 1, J) / SQRT(1 NVCONT( 1, 1) *1 NVCONT(J, J))
WRI TE( 65, 190) |, J, CROSS(1, J)
ENDDO
ENDDO

WRI TE(*,*) ' Program finished successfully!"

666 STOP
END

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

C ALL OF THE FOLLOW NG FUNCTI ONS ARE TAKEN FROM

C PRESS, WH. ET AL. "NUMERI CAL RECI PES I N FORTRAN 77"

C CAMBRI DGE UNI VERSI TY PRESS, 2001
Ck****************************************************************
C

C SI NGULAR VALUE DECOWMPOSI TI ON

C

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

SUBROUTI NE SVDCMP(a, m n, np, np, w, v)
| NTEGER m np, n, np, NMAX
REAL a(np, np), v(np, np), w( np)
PARAMETER ( NMAX=700)
C USES pyt hag
I NTEGER i,its,j,jj,k, I,nm
REAL anormec,f, g, h,s,scale,x,y, z, rvl(NMAX), pyt hag
g=0.0
scal e=0.0
anorm=0. 0
do 25 i=1,n
I =i +1
rvi(i)=scal e*g
g=0.0
s=0.0
scal e=0.0
if(i.le.mthen
do 11 k=i, m
scal e=scal e+abs(a(k,i))
11 conti nue
i f(scale.ne.0.0)then
do 12 k=i, m
a(k,i)=a(k,i)/scale
s=s+a(k,i)*a(k, i)
12 conti nue
f=a(i,i)
g=-sign(sqrt(s),f)
h=f*g-s
a(i,i)=f-g
do 15 j=I,n
s=0.0
do 13 k=i, m
s=s+a(k,i)*a(k,j)
13 conti nue
f=s/h
do 14 k=i, m
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14
15

16

17

18

19

21

22
23

24

25

26

27

28
29

a(k,j)=a(k,j)+f*a(k,i)
conti nue
conti nue
do 16 k=i, m
a(k,i)=scal e*a(k,i)
conti nue
endi f
endi f
w(i)=scale *g
g=0.0
s=0.0
scal e=0.0
if((i.le.m.and.(i.ne.n))then
do 17 k=l,n
scal e=scal e+abs(a(i, k))
conti nue
if(scale.ne.0.0)then
do 18 k=Il,n
a(i,k)=a(i,k)/scale
s=s+a(i, k)*a(i, k)
conti nue
f=a(i,I)
g=-sign(sqrt(s),f)
h=f*g-s
a(i,l)=f-g
do 19 k=l,n
rvi(k)=a(i,k)/h
conti nue
do 23 j=I, m
s=0.0
do 21 k=l,n
s=s+a(j, k) *a(i, k)
conti nue
do 22 k=Il,n
a(j,k)=a(j,k)+s*rvi(k)
conti nue
conti nue
do 24 k=Il,n
a(i, k)=scale*a(i, k)
conti nue
endi f
endi f

anor nemex(anorm (abs(w(i)) +abs(rvi1(i))))

conti nue
do 32 i=n,1,-1
if(i.lt.n)then
if(g.ne.0.0)then
do 26 j=I,n
v(j,i)=(a(i,j)/a(i,1))/g
conti nue
do 29 j=Il,n
s=0.0
do 27 k=l,n
s=s+a(i, k)*v(k,j)
conti nue
do 28 k=Il,n
v(k,j)=v(k,j)+s*v(k,i)
conti nue
conti nue
endi f
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31

32

33

34

35
36

37

38

39

conti nue
endi f
v(i,i)=1.0
g=rvi(i)
| =i
conti nue
do 39 i=min(mn),1,-1
I =i +1
g=w(i)
do 33 j=I,n
a(i,j)=0.0
conti nue
if(g.ne.0.0)then
g=1.0/¢g
do 36 j=I,n
s=0.0
do 34 k=, m
s=s+a(k,i)*a(k,]j)
conti nue
f=(sl/a(i,i))*g
do 35 k=i, m
a(k,j)=a(k,j)+f*ra(k,i)
conti nue
conti nue
do 37 j=i,m
a(j,i)=a(j,i)*g
conti nue
el se
do 38 j
a(j,i
continu
endi f
a(i,i)=a(i,i)+1.0
conti nue
do 49 k=n,1,-1
do 48 its=1, 30
do 41 1=k, 1,-1
nmel -1
if((abs(rvl(l))+anorm.eq.anornm goto 2
i f((abs(w(nm)+anorm.eq.anornm goto 1
conti nue
c=0.0
s=1.0
do 43 i=l,k
f=s*rvi(i)
rvi(i)=c*rvi(i)
i f((abs(f)+anorm.eq.anorn) goto 2
g=w(i)
h=pyt hag(f, g)
w(i)=h
h=1.0/h
c= (g*h)
s=-(f*h)
do 42 j=1, m
y=a(j,nm
z=a(j,i)
a(j,nm=(y*c)+(z*s)

=i,m
)=0.0
e
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42
43

44

45

46
47

a(j,i)=-(y*s)+(z*c)

conti nue
conti nue
z=w( k)
if(l.eq.k)then
if(z.1t.0.0)then

wW(k)=-2z
do 44 j=1,n
v(j, k)=-v(j, k)
conti nue
endi f
goto 3
endi f
if(its.eq.30) pause
x=w( 1)
nmek- 1
y=w(nm
g=rvi(nm
h=rv1(k)

f=((y-z)*(y+z) +(g-h)*(g+h))/ (2. 0*h*y)

g=pyt hag(f, 1. 0)

F=((x-2z)*(x+z) +h*((y/ (f+sign(g,f)))-h))/x

c=1.0

s=1.0

do 47 j=l,nm
i=j+1
g=rvi(i)
y=w(i)
h=s*g
g=c*g
z=pyt hag(f, h)
rvli(j)=z
c=f/z
s=h/z
f= (x*c)+(g*s)
g=- (x*s) +(g*c)
h=y*s
y=y*c

conti nue
z=pyt hag(f, h)
Wj)=z
if(z.ne.0.0)then
z=1.0/z
c=f*z
s=h*z
endi f
f= (c*g)+(s*y)
X=-(s*g) +(c*y)
do 46 jj=1,m
y=a(jj,
z=a(]j]
a(ji.]
a(jj.i
conti nue
conti nue

i)
1)
):
):

'no convergence in svdcnp'

(x*c)+(z*s)
- (x*s) +(z*c)

(y*c)+(z*s)
(y*s)+(z*c)
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rvi(1)=0.0
rvil(k)=f
w( k) =x
48 conti nue
3 conti nue
49 conti nue
return
END

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

FUNCTI ON pyt hag(a, b)
Ck****************************************************************
REAL a, b, pyt hag
REAL absa, absb
absa=abs(a)
absb=abs(b)
i f(absa. gt.absb)then
pyt hag=absa*sqrt (1. +(absb/ absa) **2)
el se
i f (absb. eq.0.)then
pyt hag=0.
el se
pyt hag=absb*sqrt (1. +(absa/ absb) **2)
endi f
endi f
return
END

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

SUBROUTI NE | NDEXX( N, ARRI N, | NDX)
Ck****************************************************************
DI MENSI ON' ARRI N( N) , | NDX( N)
DO 11 J=1,N
| NDX(J) =J
11 CONTI NUE
| F(N. EQ 1) RETURN
L=N/ 2+1
| R=N
10 CONTI NUE
| F(L. GT. 1) THEN
L=L-1
| NDXT=1 NDX( L)
Q=ARRI N( | NDXT)
ELSE
| NDXT=1 NDX( | R)
Q=ARRI N( | NDXT)
I NDX( | R) =1 NDX( 1)
| R=I R- 1
| F(I R EQ 1) THEN
| NDX( 1) =I NDXT
RETURN
ENDI F
ENDI F
| =L
J=L+L
20 | F(J. LE. | R) THEN
| F(J.LT. 1 R) THEN
| F(ARRI N(1 NDX(J)) . LT. ARRI N( I NDX(J+1))) J=J+1
ENDI F
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| F(Q. LT. ARRI N( I NDX(J))) THEN
I NDX( 1) =1 NDX( J)
1=J
J=J+J
ELSE
J=I R+l
ENDI F
GO TO 20
ENDI F
| NDX( | ) =1 NDXT
GO TO 10
END
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