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/*

*

* C-C increased from 12to 15

* Z is average of EQ
* B is average of ND

=0

0; J (Joker) match

* match with stop is _M; stop-stop

*/

/* value of a match with a stop */

-8

M

#define

10

,'1 7'3’ la 0; 0"1:'79 O,'S, 0};
,3,2,-1,-1,0,:2,-3,0,0,2},
+2,-2,-1,0,0,4,-5,0,-1,-2},

,0,0,0,0,0,0,0,0,0,0,0},
1, M,-1,1,3,0,0,0,-2,-3,0,-4,0},

+-5,-4,-3,-3,0,-1,0,0, 7,-5},

3,-2,-3,-3,-1,0,2,-2,0,-1,-2},

P,

»1,1,0,1,0,0,-2,4,0,:2,1},

.M, M, M, M, M, M, M, M, M, M},

, 0,
»-1,-6,0,-5,0},

M,

M, M, M,
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1 4 4=
/%
*/
#include <stdio.h>
#include <ctype.h>
#define MAXJMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don't continue to penalize gaps larger than this */
#define JMPS 1024 /* max jmps in an path */
#define MX 4 /* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */
#define DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap */
#define DINSI1 1 /* penalty per base */
#define PINSO 8 /* penalty for a gap */
#define PINSI 4 /* penalty per residue */
struct jmp {
short n[MAXIMP}, /* size of jmp (neg for dely) */
unsigned short  x[MAXJMP];, /* base no. of jmp in seq x */
) /* limits seq to 216 -1 */
struct diag {
int score; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ip; /* list of jmps */
I
struct path {
int spc; /* number of leading spaces */
short n[JMPS]; /* size of jmp (gap) */
int x[TMPS]; /* loc of jmp (last elem before gap) */
b
char *ofile; /* output file name */
char *namex[2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx[2]; /* seqs: getseqs() */
int dmax; /* best diag: nw() */
int dmax0; /* final diag */
int dna, /* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */
int lenO, lenl; /* seq lens */
int ngapx, ngapy; /* total size of gaps */
int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct  diag *dx; /* holds diagonals */
struct  path ppl2); /* holds path for seqs */
char *calloc(), *malloc(), *index(), *strcpy();
char *getseq(), *g_calloc(),
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1 § c
/* Needleman-Wunsch alignment program
*
* usage: progs filel file2
where filel and file2 are two dna or two protein sequences.
The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with *;', >' or '<' are ignored
Max file length is 65535 (limited by unsigned short x in the jmp struct)
A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
Output is in the file "align.out"

L IR SR B K R

*

* The program may create a tmp file in /tmp to hold info about traceback.
* Original version developed under BSD 4.3 on a vax 8650

*/

#include "nw.h"

#include "day.h"

static  _dbval[26] = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0
b

static  _pbval[26] = {
1, 2|(1<<('D-'A")|(1<<(N'-'A"), 4, 8, 16, 32, 64,
128, 256, OxFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25|(1<<(E-'AM|(1<<('Q'-'A")

|

main(ac, av)
main
int ac;
char *av[ ],

prog = av[0];

if(ac!1=3) {
fprintf(stderr,"usage: %s filel file2\n", prog);,
fprintf{stderr,"where filel and file2 are two dna or two protein sequences.\n"),
fprintf(stderr,"The sequences can be in upper- or lower-case\n");
fprintf(stderr,” Any lines beginning with *;' or '<' are ignored\n"),
fprintf(stderr,"Output is in the file \"align.out\"\n"),
exit(1),

3

namex[0] = av[1],

namex[1] = av[2],

seqx[0] = getseq(namex[0], &len0);

seqx[1] = getseq(namex[1], &lenl);

xbm = (dna)? dbval : pbval;

endgaps = 0; /* 1 to penalize endgaps */
ofile = "align.out"; /* output file */

nw(); /* fill in the matrix, get the possible jmps */
readjmps(); /* get the actual jmps */

print(); /* print stats, alignment */

cleanup(0); /* unlink any tmp files */
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/* do the alignment, return best score: main()
* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983
* pro: PAM 250 values
* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx
* to a gap in seq y.

*/

nw()
nw

{
char *px, *py; /* seqs and ptrs */ 10
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp, /* for swapping row0, row1 */
int mis; /* score for each type */
int ins0, insl; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, YY; /* index into seqs */

dx = (struct diag *)g_calloc("to get diags", lenO+len1+1, sizeof(struct diag));

>

ndely = (int *)g_calloc("to get ndely", len1+1, sizeof(int));
dely = (int *)g_calloc("to get dely", len1+1, sizeof(int));

col0 = (int *)g_calloc("to get col0", len1+1, sizeof(int)); 20
coll = (int *)g_calloc("to get coll”, len1+1, sizeof(int));
ins0 = (dna)? DINSO : PINSO;
insl = (dna)? DINS1 : PINS1;
smax = -10000;
if (endgaps) {
for (colO[0] = dely[0] = -insO, yy = 1; yy <= lenl; yy++) {
colO[yy] = dely[yy] = colOfyy-1] - insl;
: ndely[yy] = yy;
col0f0] =0, /* Waterman Bull Math Biol 84 */
}
else
for (yy = 1; yy <= lenl; yy++) 30
delylyy] = -ins0;
/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col
*/
if (endgaps) {
if(xx==1)
col1[0] = delx = -(insO+ins1);
else
col1[0] = delx = colO[0] - insl;
ndelx = xx;
} 40
else {
coll[0] =0,
delx = -ins0;
ndelx = 0,
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for (py = seqx[1], yy = 1, yy <= lenl; py++, yy++) {

mis = col0[yy-1];
if (dna)

mis += (xbm[*px-'A']&xbm[*py-'A'])? DMAT : DMIS,;
else

mis += _day[*px-'A"][*py-'A"];

/* update penalty for del in x seq;
* favor new del over ongong del
* jgnore MAXGAP if weighting endgaps 10
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1),
ndely[yy] = 1;
} else {
dely[yy] -= insl;
ndely[yy}++;
}
} else {
if (colO[yy] - (insO+insl) >= dely[yy]) {
dely[yy] = colO[yy] - (insO+insl1);
ndely[yy] = 1;
} else 20
ndely[yy]++;
}

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if (coll[yy-1] - insO >= delx) {
delx = coll[yy-1] - (insO+ins1),
ndelx = 1;
} else {
delx -=insl;
ndelx++;
} 30
} else {
if (coll[yy-1] - (insO+ins1) >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
} else
ndelx++;

}

/* pick the maximum score; we're favoring
* mis over any del and delx over dely
*/
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id=xx-yy+lenl-1,
if (mis >= delx && mis >= dely{yy])
coll{yy] = mis;
else if (delx >= dely[yy]) {
coll{yy] = delx;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXIMP
& & xx > dx[id].jp.x[ij]+MX) || mis > dx{id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXJIMP) {
writejmps(id),
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset),
}
}
dx[id]jp.n[ij] = ndelx;
dx[id]jp-x[ij] = xx;
dx[id].score = delx;
}
else {
coll[yy] = dely[yyl;
ij = dx[id].ijmp;
if (dx[id].jp.n{0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp x[ij]+MX) || mis > dx{id].score+DINS0)) {
dx[id].ijmp++;
if (++1j >= MAXIMP) {
writejmps(id),
1j = dx[id).ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id],jp.nfij] = -ndely[yy];
dx[id}.jp.x{ij] = xx;
dx[1d).score = dely[yy],

}
if (xx == len0 && yy <lenl) {
/* last col
*/
if (endgaps)
coll[yy] -= insO+ins1*(len1-yy),
if (coll[yy] > smax) {
smax = coll{yyl];
dmax = id;

}

}
if (endgaps && xx < len0)

coll[yy-1] -= insO+ins1*(len0-xx);
if (coll[yy-1] > smax) {

smax = coll[yy-1];

dmax = id;

tmp = col0; col0 = coll; coll = tmp;,
}
(void) free((char *)ndely),
(void) free((char *)dely),
(void) free((char *)col0),
(void) free((char *)coll), }

o IW
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*

* print() -- only routine visible outside this module
*

* static:

* getmat() -- trace back best path, count matches: print()

* pr_align() -- print alignment of described in array p{[ ]: print()

* dumpblock() -- dump a block of lines with numbers, stars: pr_align()
* nums() -- put out a number line: dumpblock()

* putline() -- put out a line (name, [num], seq, [num]): dumpblock()

* stars() - -put a line of stars: dumpblock()

* stripname() -- strip any path and prefix from a seqname

*/

#include "nw.h"

#define SPC 3
#defineP_LINE 256 /* maximum output line */
#define P_SPC 3 /* space between name or num and seq */

extern _day[26][26];

int olen; /* set output line length */
FILE *fx, /* output file */
print()
print
{
int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w")) == 0) {
fprintf(stderr,"%s: can't write %s\n", prog, ofile),
cleanup(1),

}

fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], len0);
fprintf(fx, "<second sequence: %s (length = %d)\n", namex[1], len1)

olen =60,

Ix = len0;

ly = lenl;

firstgap = lastgap = 0,

if (dmax <lenl - 1) { /* leading gap in x */

pp[0].spc = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

else if (dmax>lenl -1){ /* leading gap iny */
ppl[1].spc = firstgap = dmax - (lenl - 1),
Ix == pp[1]-spc;

}

if (dmax0 < len0 - 1) { /* trailing gap in x */
lastgap = len0O - dmax0 -1;
Ix = lastgap;

else if (dmax0>1len0 - 1) { /* trailing gap in y */
lastgap = dmax0 - (len0 - 1),
ly -= lastgap;

}

getmat(lx, ly, firstgap, lastgap),

pr_align();
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* trace back the best path, count matches

*/
static

getmat(lx, ly, firstgap, lastgap)

/* "core" (minus endgaps) */
/* leading trailing overlap */

int Ix, ly;
int firstgap, lastgap;
{
int nm, i0, i1, siz0, sizl;
char outx[32];
double pet;
register n0, nl;
register char *p0, *pl;

/* get total matches, score

*/

i0 = il = 5iz0 = sizl = 0,
p0 = seqx[0] + pp[1].spc;
pl = seqx[1] + pp{0].spc;

n0 = pp[1].spc + 1,
nl = pp[0].spc + 1;

nm=0;
while ( *p0 && *pl ) {
if (s1z0) {
pl++;
nl++;
5120--;
}
else if (sizl) {
pO++;
n0++;
sizl--;
}
else {

}

/* pet homology:

if (xbm[*p0-'A'}&xbm[*p1-'A"])

nm++;
if (n0-++ == pp[0].x[i0])

siz0 = pp[0].n[i0++];
if (n1++ == pp[1].x[i1])

sizl = pp[1].n[il++];
po+t;

pl+t;

* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core

*/

if (endgaps)
ix = (len0 < len1)? len0 : lenl;

else

Ix=(Ox<ly)?Ix:ly,
pet = 100.*(double)nm/(double)lx;

fprintf(fx, "\n");

fprintf(fx, "<%d match%s in an overlap of %d: %.2f percent similarity\n",

nm, (nm == 1)? "" : "es", Ix, pct);
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E1(E)

fprintf(fx, "<gaps in first sequence: %d", gapx),
if (gapx) {
(void) sprintf{outx, " (%d Y%s%s)",
ngapXx, (dna)? "base":"residue”, (ngapx == 1)? "":"s"),
fprintf(fx,"%s", outx);,

fprintf(fx, ", gaps in second sequence: %d", gapy);
if (gapy) {
(void) sprintf(outx, " (%d %s%s)",
ngapy, (dna)? "base":"residue”, (ngapy == 1)? "":"s"),
fprintf(fx,"%s", outx),

JP
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...getmat

pr_align

}
if (dna)
fprintf(fx,
"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSO, DINS1);
else
fprintf(fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n”,
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base" : "residue", (firstgap == 1)? "" : "s",
lastgap, (dna)? "base" : "residue”, (lastgap == 1)? "" . "s"),
else
fprintf{fx, "<endgaps not penalized\n"),
}
static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static ncf2]; /* number at start of current line */
static ni[2]; /* current elem number -- for gapping */
static sizf2];
static char *ps[2]; /* ptr to current element */
static char *po[2]; /* ptr to next output char slot */
static char out[2]{P_LINE], /* output line */
static char star[P_LINE], /* set by stars() */
/*
* print alignment of described in struct path pp[ ]
*/
static
pr_align()
{
int nn; /* char count */
int more;
register i

for 1= 0,lmax =0, 1<2; i++) {
nn = stripname(namex{i]),
if (nn > Imax)
Imax = nn;

ncfi] = 1;

nifi]=1;

sizfi] = ij[i] = 0,

psli] = seqx(i];

poli] = outfil; }

10

20

30

40



(33)

for (nn =nm = 0, more = 1; more; ) {

1085
for (1 = more = 0; i < 2; i++) {
/*
* do we have more of this sequence?
*/
if (**ps{il)
continue;
more++;
if (pp[i].spe) { /* leading space */
*poli++ =",
ppli]-spe--;
}
else if (sizf[i]) { /* in a gap */
*polil++="-
siz[i]--;
}
else { /* we're putting a seq element
*/
*pofi] = *pslil;
if (islower(*ps[i]))
*ps[i] = toupper(*psli]);
poli]++;
pslil++;
/*
* are we at next gap for this seq?
*/
if (uii) == ppli) <[ 1D ¢
/
* we need to merge all gaps
* at this location
*/
sizli] = pplil.ijlil ++];
while (ni[i] == ppli}.x{ij[i]])
siz[i] += pp[i]-n[ij[i]++];
}
nifij++;
}

if (++nn == olen || !more && nn) {

dumpblock();

for (i=0;i<2;i++)
poli] = outfil;

nn =0;

* dump a block of lines, including numbers, stars: pr_align()

}
H
}
/¥
*/
static
dumpblock(}
dumpblock
{

register i,

for 1=0;1<2; 1++)
*po[i]-- = "0",
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(void) putc(\n', fXx);
for 1=0;1<2;i++) {
if (out[i] && (Fout[i] !=""|| *(po[i) !="") {

if (1==0)
nums(i);
if (i == 0 && *out[1])
stars();
putline(i),
if 1==0 && *out[1])
fprintf(fx, star),
ifi==1)
nums(i);

}
/#
* put out a number line: dumpblock()
*/
static
nums(ix)
int ix; /¥ index in out[ ] holding seq line */
{
char nline[P_LINE],
register i,
register char *pn, *px, *py;
for (pn = nline, i = 0; i <lmax+P_SPC; i++, pn++)
* =t
pn="7
for (i = ne[ix], py = out[ix]; *py; py++, pn++) {
if (*py =="" || *py ==")
*pn="7
else {
if (%10 ==0 || (i==1 && nc[ix] 1= 1)) {
j=G<0)?-i:i
for (px = pn; j; j /= 10, px~-)
*px = j%10 + 0"
if (i<0)
#px =1
}
else
tpn =
i+
}
}
*pn ="\0",
ncfix] =i,
for (pn = nline; *pn; pnt++)
(void) putc(*pn, fx),
(void) putc(\n', fx),
}
/t
* put out a line (name, [num], seq, [num]): dumpblock()
*/
static
putline(ix)

int iX; {

JP 4226605 B2 2009.2.18
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int i
register char *px;

for (px = namex[ix], i = 0; *px && *px !=""; px++, i++)
(void) putc(*px, fx),

for (; i < Imax+P_SPC; i++)
(void) pute(' ', fx);

/* these count from 1:
* ni[ ] is current element (from 1)
* ne[ ] is number at start of current line
*/
for (px = out{ix]; *px; px++)
(void) putc(*px&0x7F, fx);
(void) putc(\n', fx);

* put a line of stars (seqs always in out[0], out[1]): dumpblock()

*/
static
stars()

{

stars
int i,
register char *p0, *pl, cx, *px;

if (1*out{0] || *out[0] =" && *(pol0]) =) |
out(1] | (*out[1] =="" && *(po[1]) =="")

return;

pX = star,

for (i = Imax+P_SPC; i; i--)
*pxtt=""

for (p0 = out{0], p1 = out[1]; *p0 && *pl; pO++, pl++) {
if (isalpha(*p0) && isalpha(*p1)) {

if (xbm[*p0-'A"l&xbm[*p1-'A']) {
cx ="*,
nm++;

}
else if (!dna && _day[*p0-'A'][*pl-'A']} > 0)

cxX = (N
R
else
ex=""
}
else
ex=""
*px++ = cx;
*pxt++ = n';
*px = "0

JP 4226605 B2 2009.2.18
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/*
* strip path or prefix from pn, return len: pr_align()
*/

static
stripname(pn)
stripname
char *pn; /* file name (may be path) */
{
register char *px, *py;
py =0;
for (px = pn; *px; px++)
if *px==""
py=px+1;
if (py)

(void) strcpy(pn, py);
return(strlen(pn));
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/*
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxlen
* g_calloc() -- calloc() with error checkin
* readjmps() -- get the good jmps, from tmp file if necessary
* writejmps() -- write a filled array of jmps to a tmp file: nw()
*/

#include "nw.h"

#include <sys/file.h>

char *jname = "/tmp/homgXXXXXX", /* tmp file for jmps */
FILE  *fj;

int cleanup(), /* cleanup tmp file */

long Iseek();

/*
* remove any tmp file if we blow
*/

cleanup(i)
int i
if (£))

(void) unlink(jname);

exit(i);

}

/‘*

* read, return ptr to seq, set dna, len, maxlen
* skip lines starting with ', '<', or '
* seq in upper or lower case

*/

char *

getseq(file, len)
char *file; /* file name */
int *len; /* seq len */

{
char line[1024], *pseq;
register char *pX, *py;
int _natge, tlen;
FILE *fp;

if ((fp = fopen(file,"r")) == 0) {
fprintf{stderr,"%s: can't read %s\n", prog, file),
exit(1),
}
tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line ==",' || *line =="'<' || *line ==">")
continue;
for (px = line; *px !="\n', px++)
if (isupper(*px) || islower(*px))
tlen+-+;

}
if ((pseq = malloc((unsigned)(tlen+6))) == 0) {

JP 4226605 B2 2009.2.18

cleanup

getseq

fprintf(stderr,"%s: malloc() failed to get %d bytes for %s\n", prog, tlen+6, file),

exit(1),

}
pseq{0] = pseq[1] = pseq[2] = pseq[3] ="0',
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...getseq
py = pseq +4;
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (*line =="}' || *line =="'<' || *line ==">")
continue;
for (px = line; *px = "\n", px++) {
if (isupper(*px))
*py++ = *px;
else if (islower(*px)) 10
*py++ = toupper(*px),
if (index("ATGCU",*(py-1)))
natget++;
}
}
*py++="0"
*py = "0
(void) fclose(fp),
dna = natgc > (tlen/3),
return(pseq+4);
}
char *
g_calloc(msg, nx, sz) g_calloc
char *msg; /* program, calling routine */
int nx, sz, /* number and size of elements */ 20
{
char *px, *calloc();
if ((px = calloc((unsigned)nx, (unsigned)sz)) == 0) {
if (*msg) {
fprintf(stderr, "%s: g_calloc() failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz);
exit(1);
}
}
return(px);
}
/*
* get final jmps from dx[ ] or tmp file, set pp[ ], reset dmax: main()
*/
readjmps() 30
readjmps
{
int fd =-1,
int siz, 10, il;
register i, j, Xx;
if () {
(void) fclose(fj);
if (fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf{stderr, "%s: can't open() %s\n", prog, jname),
cleanup(1),
}
}
for (i =i0 =il =0, dmax0 = dmax, xx = len0; ; i++) {
while (1) { 40

for (j = dx[dmax].ijmp; j >= 0 && dx[dmax].jp.x[j] >= xx; j--)

>



if j <0 && dx{dmax].offset && fj) {
(void) Iseek(fd, dx[dmax].offset, 0);

(void) read(fd, (char *)&dx{dmax].jp, sizeof(struct jmp)),
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx{dmax].offset)),

dx[dmax].jjmp = MAXIMP-1,
}
else

break;

}

if (i >= JMPS) {
fprintf(stderr, "%s: too many gaps in alignment\n", prog);
cleanup(1);

}
ifG>=0){
siz = dx{dmax].jp.n[j];
xx = dx[dmax].jp.x[j];
dmax += siz,
if (siz <0) { /* gap in second seq */
pp(1}.n[il] = -siz;
XX += siz;
/*id=xx-yy+lenl -1
*/
ppf1].x[il] = xx - dmax + lenl - 1;
gapy++;
ngapy -= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP,
il++;

}

else if (siz>0) { /* gap in first seq */
pp[0].n[i0] = siz;
pp[0].x[i0] = xx;
gapxt+;
ngapx += siz;

/* ignore MAXGAP when doing endgaps */

siz = (siz < MAXGAP || endgaps)? siz : MAXGAP,
i0++;

else
break;

}

/* reverse the order of jmps
*/
for (j =0, i0--; j <i0; j++,i0--) {
i = pp{0].n{j; PP[O].HU] = pp[()}‘n[m]-’ pplOLn[i0] = i;
) i = pp[0]-x[j}; pp(0]-x[j] = pp[0] x[i0}; pp[0]-x[i0} = i;
for (j =0, il-; j <il; j++,i1--) {
i =pp(1].n(j]; pp[11.n(i] = pp(1).n[il]; pp(1}.n[il] = ;
i = pp{11.x[); ppl1)-x[j] = pp{1)-x[i1}; pp[11.x[i1] = §;

}
if (fd >=0)
(void) close(fd);
if() {
(void) unlink(jname);
fj=0;
offset = 0,

JP 4226605 B2 2009.2.18

...readjmps

10

20

30

40



(40) JP 4226605 B2 2009.2.18

1 4 o
/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix)
writejmps
int iX;
{
char *mktemp(),
if (1) {
if (mktemp(jname) < 0) {
fprintf(stderr, "%s: can't mktemp() %s\n", prog, jname),
cleanup(1);
}
if ((fj = fopen(jname, "w")) ==0) {
fprintf{stderr, "%s: can't write %s\n", prog, jname),
exit(1),
}
}
(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, f3),
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);
}
ooooon
&2
PRO :0.0.6,0.0.:0.0,0.0.0.6.0.0.0.4 (BE=1573//%)
i v NP XXXXXYYYYYYY (BX=1273/88)

% 7R E L=

(ALIGN-2 TRE L7z 2 DDR Y RTF FEFIMORE——B L7 IV BEEOK) %
(PRORYARTF FOT7 I BBEHEOBE) <Hl%=

5 = 15=33.3%

=3
PRO XXXXXXXXXX (BE=1073/1%)
Eal 3 DAL} XXXXXYYYYYYZZYZ (BE=157/1%)

% 73/ EEA R P =

(ALIGN-2 THRE L= 2 DDR Y R T7F REFIROB——BULE7 IV BEREOK) %
(PRORVRTF ROT7 I VBEBEREOBE) T2 =

5 - 10 =50%

10

20

30

40



(41)

=4
PRO-DNA NNNNNNNNNNNNNN
HiEDNA NNNNNNLLLLLLLLLL

% KeRRRLA ] k=
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(BE&E=14X7VAFF)
(E&=16X7L4FF)

(ALIGN-2 THE L7= 2 DOMBEFIOR ——B LE=X 7 LA F R&) % (PRO-DNA B:ifg

EHOX VI F FOBE) CEH 5=

6 + 14=42.9%

%5
PRO-DNA NNNNNNNNNNNN
HHEDNA NNNNLLLVV

% BRI R — M=

(BE&=12X7VAFF)

(EE=9XIVAFF)

(ALIGN-2 THRRE L7z 2 DOBMESIBOR ——B L=X 2 LA F F#) % (PRO-DNA #%#%

A7V AF ROBE) &%=

I
I

12=33.3%
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%6

TOBRE 15 R B FELLER
Ala (A) val; leu; ile val
Arg (R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp D) glu glu
Cys (C) ser ser
Gin (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile (I) leu; val; met; ala; phe;

=R leu
Leu(L) snaqiy s ile; val;

met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe;

ala; /noqy leu

gooooodgoooDooooooodgoooooOoooooOoogo@HYyoooooodd
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oooooo@)YooooooooooooooooooooooooDoooooDood
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goooooOoooooo

()Hooooooooobd, met, ala, val, leu, ile;

(0)HOOOoOo0DOOdaOoceys, ser, thr;

(0)HO O O asp, glu;

(0)HO oO0odasn, gin, his, lys, arg;

@Hoooooooobooodogly, pro; OO

(0)HOOODOo trp, tyr, pheld
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ARCCCTGAGCTTT ARTCTGCTCTT. A CTTCCCTTTCCTTCTCCARRBAGCT
AGAACTGAGCTCCAGGAGGCTGACTTTCTACAGCATGARGCCTACACTGTGTTTCCTTTTCATCCTCGTCT
CCCTTTTCCCACTGATAGTCCCAGGGAACGCGCAATGCTCCTTTGAGTCTTTGGTGGATCARRGGATCARG
GAAGCTCT CAGTCGTCAAGAGCCTAAGACGATCTCCTGCACTAGTGTCACGTCTTCTGGCAG}ACTGGCCTC
CTGTCCTGCTGGGATGGTTGTCACT TGTGCTTGTGGCTATGGCTGTGGAT TATCCGGARTG
GRAATACTTGCCACTGCCAGTGCTCAGTCATGGACTGGGCCT CTGCCCGCTGCTGCCGARTGGCTTAAGRA
TGAGGAGGTTGAGARACCAATTTCARARTGATGAGCATARTGARACCACGGTCTCGRCCAGGAARCCTGAC
TCATTGTCTTCATATTACTARATAATTCTTCTTGARTARTARRGGCAGACCTGTACCTTT:

goaao

MKPTLCFLFILVSLFPLIVPGNAQCSFESLVDORIKEALSRQEPKTISCTSVTSSGRLASCPAGMVVTGCA
CGYGCGSWDIRNGNTCHCQCSVMDWASARCCRMA

Pl
1-20

LTI A2

N 1

A A AL IR

21-286
64-69
69-74

T T A= TR CAAX T 2 2)

102-106

ogoagao

CTCCACTGCARCCACCCAGAGCCATGGCTCCCCGAGGTT GCATCGTAGCTGTCT T GCCATTTTCTGCATE
TCCAGGCTCCTCTGCTCACACGGAGCCCCAGTGGCCCCCATGACTCCTTACCTGATGCTGTGCCAGCCACA
CRAGAGATGTGGGGACRAGTTCTACGACCCCCTGCAGCACTGTTGCTATGATGATGCCGTCETGCCCTTGG
CCRAGGRCCCAGACGTET GGARACTGCACCTTCAGAGTCTGCTT TGRGCAGTGCTGCCCCTGGACCTTCATG
GTGARGCTGATRAACCRGARCTGCGACTCAGCCCGGACCT CGGATGACAGGCTTTGTCGCAGTGTCAGCTA
ATGGARCAT: GATGACTCCTGGATTCTCCTTCCT T cT ARAGAGGCTGGTGTT
ACCTGAGATCTGGGATGCTGAGTGGCTGTTT CAGAGAAACACRCACTCAACTGCCCACTTCATTC
TGTGACCTGTCTGAGGCCCACCCTGCAGCTGCCCTGAGGAGGCCCACAGGTCCCCTTCTAGRATTCTGGAC
AGCATGAGATGCGTGTGCTGATGGEGGCCCAGGGACTCTGARCCCTCCTGATGACCCCTATGGCCARCATC
ARCCCGGCACCACCCCARGGCTGGCTGGGGAACCCTTCACCCTTCTGT TTTTCCATCATCTCARGTT
CTCTTCTATCCAGGAGCARAGCACAGGATCATAATAAATTTATGTACTTTATARATGARRA

googao

MKALCLLLLPVLGLLVSSKTLCSMEEAINERIQEVAGSLIFRAISSIGLECQSVTSRGD
LATCPRGFAVTGCTCGSACGSWDVRAETTCHCQCAGMDWTGARCCRVQP

PEAN Zars
1-18

WELTRRR AL
e

MBFE AT RS
57-60

N=TURRA ALY,

13-19
71-77
75-81
95-101
100-106

oooano

CTCCATTARRCCACCACCAGCTCCCCARGCCACCCCTTCAGCCATGAAGT TCCTGCTCCTGGTCTTGGCAG
CCCTCGGATTCCTGACCCAGETGATCCCAGCCAGTGCAGGTGGGTCARRRTGTGTGAGTAACACCCCAGGA
TACTGCAGGACATGTTGCCACT TGTTCATGTGCARCGCTTCCAGARAATGCTGCAT
CAGCTACTCCTTCCTGCCGAAGCCTGACCTACCACAGCTCATCGGTAACCACTGGCAATCAAGGAGAAGAA
ACACACARRGGAAAGACARGARGCAACRARCGACCGTARCATCATAATARCCACTGCTATCGCCTCCACCA
ACTCAGAGAAPTATCATTTCCACAGTTCCAAT TCCTCCTACATTGCTGAGTACTAGCCARGGCTCCTCTTT
ATGGGGCAGATATCTATAGCCARCCCCARAACTTCTGTCTTCTATCATTCTGTCATTCATCTAGTAACTAA
TTTGGAGTTTGTATCTATCTTACGAGARCARTCATCATGCAGATTCGTCCACAGGGGATCTGTCAGTTTGG
GTCCTCCARATGAARAATGT CAAGACAGAAT TGGACATGCARRAGATTGACTGGGAGAACACACCTCTGAT
GGACRAAGGTGAGACAGAGCAGCCAC)\GGC)\GGGAGAGCCTTCAGACTGCAACGCTGGCCTGP.TACGTGTC
TTGAAT, TRAGACTGCAGCTCTAAGARAAGTCTCAGCCA
ARCA( CCAAAGCARGGCTTGCCCCTCAGAGGAGCTCACGCAGGGCAGGAATAGCCAGGTTC
TCATATCccAGGGGTTCAGAc'rTGGCTGAGAACAGCCCCTGGAGAACATGGGGTG}\CTGCTACCATAGGTC
TGGARGTATGA GTCCACCARCTATCCCCTTGAAGCAAGTTCTCTTGAAAGGAARTCTAAACAGTGCA
CCCCCATGGCTGCCACGGAGTAT) AGGAGCTGARAGTCT, CAGCTAGGTA
GACTGACTTGT TATTTATTTATTCATTT 1«;,\nACAAAGCAGACAGAATACATAGCCACCI\TTGGTI-\
GTACACCCCARRAGCARGGATGGCATGATGCTGGTGACTCAAACGTGCCTACTCATGGTGTCARRTTGGCA
TAATCCTCTTGGGAAGCTGTGTGGARATAAGCAC AGARCTCTAATTGCTTAATCCACTAAACA
TTACTTCTGGGAATTGGCTCATCATAART TATCC ACARAGTTATGGGCACARAGGTTTTCC
ATATARTATTATTTARAATGCTGAGAARATGARAARATCTAAATGGTGAAATATATACTARTGC CATCTAT
ARRTACARA TAGAATGTTTATAGAATAARTGGARCATAATARCATTATTCARART TGCATTTATGCTA
TAGTTGTCARARTTGTCTCCTTATATGATACAARACTCATGAARATTATGACTTTTTTGTTTGGTTGGARA
GCAGAATTATGCATAAATTTCCTCTTACAGTTCGATGCCCATTAGTTTTATATAACATTTATTTGACACGT
ACTGACTTCTATCTGAGAAGAACARRCCAARACACTCAGGCCTAAATARTTAARAAC! ‘TARARAC
CAAACCAGATAAGAAAAGATGTTAATGCccATTCccTAAcTTATGTcTTAGAcCAAAATTAATTCTAGAT
GGTTTTAAAATGACAGTGTAARAGTARAGTATTARARGATTGTGTGGTCARATATTCARTTTARGAGCARG
GAAATTCTTATARATATAACARTAGAGGCAGAACTCATGTARGAATARATTGATTAGGTGGTATTAAATAT
TAAGTTCTTATGTATGTCARARGATAT CATTTTGAAATTCATCCATCTTATTGGGTATTGCAGGAGTTCAT
TTTTTGTTTATAARTACTCTTCCGTCATATGARTAGTATTCATTTGTATACTGGTTTGTTGATGGACA
TTTGGGTTGTTCCCAGTTTATGGCTATTACARATARAGCTTCTATGRACATTTATGTACA

(88)

gooao

MAPRGCIVAVFAIFCISRLLCSHGAPVAPMTPYLMLCQPHKRCGDKFYDPLQHCCYDDA
VVPLARTQTCGNCTFRVCFEQCCPWTFMVKLINQNCDSARTSDDRLCRSVS

Pa N v
1-24

BELEI A
3

N=2 Vs AR
71-75
A AY Ty Y= B D

42-81
76-96

Favr YRR

41-49

N-SPRRA AL

5-11

gooaao

AGCCCACCGAGAGGCGCCTGCAGGATGARAGCTCTCTGTCTCCTCCTCCTCCCTGTCCTGGGGCTGTTGGT
GTCTAGCARGACCCTGTGCTCCATGGAA CATCAAT TCCAGGAGGTCGCCGGCTCCCTAA
TATTTAGGGCAATARGCAGCATTGGCCTGGAGT GCCAGAGCGTCACCTCCAGGGGGGACCTGGCTACTTGT
CCCCGAGGCTTCGCCGTCACCGGCTGCACTTGTGGCTCCGCCTGTGGCTCGTGGGATGTGCGCGCCGAGAC
CACATGTCACTGCCAGTGCGCGGGCATGGACTGGACCGGAGCGCGCTGCTGTCGTGTGCAGCCCTGAGGTC
GCGCGCAGCGCGTGCACAGCGCGGECEEAGECEGCT CCAGGTCCGGAGGGETTGCGGGGGAGCTGGAARTA
ARCCTGGAGATGATGATGATGATGATGATGGARARR

gooo

MKFLLLVLAALGFLTQVIPASAGGSKCVSNTPGYCRTCCHWGETALFMCNASRKCCISY
SFLPKPDLPQLIGNHWQSRRRNTQRKDKKQQTTVTS

LY NAT TR

1-16

JEETIOE A2

3

N=Z Y1 ARG
50-54

CAMP-RUCGMP-AR A7 Ty Ao

7Y REAL B

79-83

AbA AARER

23-29

gooao

GTGACACTATAGARGAGCTATGACGTCGCATGCACGCGTACGTARGCTCGGAATTCGGCT
CGAGGCTGGTGGGAAGARGCCGAGATEGCGECAGCCAGCGCTGEGGCAACCCGECTGCTC
CTGCTCTTGCTGATGGCGGTAGCAGCGCCCAGTCGAGCCCGGGGCAGCGGCTGCLGGGCT
GGGACTGGTGCGCGAGGGGCTGEEGCGGARGGTCGAGAGGGCGAGGCCTGTGGCACGGTG
GGGCTGCTGCTGGAGCACTCATTTGAGAT CGATGACAGTGCCARCTTCCGGAAGCGGGGT
TCACTGCTCTGGAACCAGCAGGATGGTACCTTGTCCCTGTCACAGCGGCAGCTCAGCGAG
GGGGCCGACTCC ATGTGGCAGCCCTGAATGGCCTGTACCGGETCCGGATC
CCAAGGCGACCCGGGGCCCTGGATGGCCTGGARAGCTGGT TATGTCTCCTCCTTTGTC
CCTGCGTGCTCCCTGGTGGAGT CGCACCTGTCGGACCAGCTGACCCTGCACGTGGATGTG
GCCGGCAACGTGGTGGGCGTGTCGGTGGTGACGCACCCCGGGGGCTGCCGGGGCCATGAG
GTGGAGGACGTGGACCTGGAGCTGT TCARCACCTCGGTGCAGCTGCAGCCGCCCACCACA
GCCCCAGGCCCTGAGACGGCGGCCTTCATT GAGCGCCT GGAGATGGARCAGGCCCAGAAG
GCCARGARCCCCCAGGAGCAGAAGTCCTTCTTCGCCARATACTGGATGTACATCATTCCC
GTCGTCCTGTTCCTCATGATGTCAGGAGCGCCAGACACCGEGGGCCAGGGTGGGGGTGGGE
GGTGGGGGETGGTGGTGGGGGTAGTGGCCTTTGCTGTGTGCCACCCTCCCTGTAAGTCTAT
TTARARACATCGACGATACAT TGARATGTGT GAACGTTTTGAARAGCTACAGCTTCCAGC
AGCCARAAGCAACTGTTGTTT TGGCAAGACGGT CCTGATGTACAAGCTTGATTGARATTC
ACTGCTCACTTGATACGT TATTCAGARACCCAAGGARATGGCTGTCCCCATCCTCATGTGG
CTGTGTGGAGCTCAGCTGTGTTGTGT AGTTTATTAAACTGTCCCCCAGATCGACACG
CAAAARARAR
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MAAASAGATRLLLLLLMAVAAPSRARGS GCRAGTGARGAGAEGREGEACGTVGLLLEHS
FEIDDSANFRKRGSLLWNQQODGTLSLSQRQLSEEERGRLRDVAALNGLYRVRIPRRPGA
LDGLEAGGYVSSFVPACSLVESHLSDQLTLHVDVAGNVVGVSVVTHPGGCRGHEVEDVD
LELFNTSVQLOPPTTAPGPETAAFIERLEMEQAQKAKNPQEQKSFFAKYWMYIIPVVLF
LMMSGAPDTGGQGGGGGGGGGGGSGLCCVPPSL

LY

1-24

[agavlilyg

226-243

N-2 Wiz neAbihe.

182-186

CAMP- Y BReGM P A7 115 A2

Y R

70-74

N-SYRRA AR

29-35
35-41
117-123
121-127
125-131
154-160
166-172
241-247
246-252
247-253
249-255

gboooo

MALERLCSVLKVLLITVLVVEGIAVAQKTQDGONIGIKHKIPATQCGIWVRTSNGGHFAS
PNYPDSYPPNKECIYILEAAPRQRIELTFDEHYYIEPSFECRFDHLEVRDGPFGFSPLI
DRYCGVKSPPLIRSTGRFMWIKFSSDEELEGLGFRAKYSFIPDPDFTYLGGILNPIPDC
QFELSGADGIVRSSQVEQEEKTKPGQAVDCIWTIKAT PKAKIYLRFLDYQMEHSNECKR
NFVAVYDGSSSIENLKAKFCSTVANDVMLKTGIGY IRMWADEGSRLSREFRMLFTSFVEP
PCTSSTFFCHSNMCINNSLVCNGVQNCAY PWDENHCKEKKKAGVFEQITKTHGTIIGIT
SGIVLVLLITISILVQVKQPRKKVMACKTAFNKTGFQEVFDPPHYELFSLRDKEISADLA
DLSEELDNYS T THDHHCGSQASSVKOSRTNLSSMELPFRNDFAQPQPMK
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GCCGCGGGCGGAGCTGCCTGCCGGTCCCGCGCCGCGCGTCCGCACTCCTCGGCCCTCGGE
CGGTCGATGGGACGGGGCGCCGCGGAGCAGGAGGCGGCGCCCETCGGEETGCTCGGGCCE
CGCGGGAGCCCACTGTGGGGCTCGGGCATGGCGGGCCGCAGGACCTGAGCTCTCCTCAGG
GGAGCGGGGAGGCAGCTGCTGGCCGGCGATGGGGACGGAGT CGTCGCCGCCGLGC
CGAGCCGTGAGCGCCGAGCCACCGCCGECCGCTACCTCAGCCCTTCGCGAAGCGCCGGGCA
GCTCGGGAACATEGCCCTGGAGCGGCTCTGCTCGGTCCTCARAGTGTTGTTARTARCAGT
ACTGGTAGT TTGCCGTGGCCCAAAARACCCAAGATGGACARAATATTGGAAT
CAAGCATATTCCTGCAACCCAGT GTGGCATTTGGGTTCGAACCAGCART GGAGGTCATTT
TGCTTCGCCARATTATCCTGACTCATATCCACCAAACAAGGAGTGTATCTACATTTTGGA
AGCTGCTCCACGTCAAAGAATAGAGTTGACCTTTGATGAACATTATTATATAGAACCATC
ATTTGAGTGTCGGTTTGATCACTTGGAAGTTCGAGATGGGCCATTTGGTTTCTCTCCTCT
TATAGATCGTTACTGTGGCGTGARAAGCCCTCCATTAATTAGATCAACAGGGAGATTCAT
GTGGATTAAGTTTAGTTCTGATGAAGAGCTTGAAGGACTGGGATTTCGAGCARAATATTC
ATTTATTCCAGATCCAGACTTTACTTACCTAGGAGGTATTTTAAATCCCATTCCAGATTG
TCAGTTCGAGCTCTCGGGAGCT TAGTGCGCTCTAGTCAGGTAGAACAAGAGGA
GAAAACAARACCAGGCCAAGCCGTTGATTGCATCTGGACCATTARAGCCACTCCARRAGC
TAAGATTTATTTGAGGTTCCTAGATTAT CARATGGAGCACT CAAATGAATGCAARGAGAAA
CTTCGTTGCAGTCTATGATGGAAGCAGTTCTATTGAARACCTGARGGCCAAGTTTTGCAG
CACTGTGGCCAATGATGTAATGCTTARAACAGGAATTGGAGTGATTCGAATGT CAGA
TGAAGGTAGTCGGCTTAGCAGGTTTCGAATGCTCTTTACTTCCTTTGTGGAGCCTCCCTG
CACAAGCAGCACTTTCTTTTGCCATAGCAACATGTGCAT! CAATAATTCTTTAGTCTGTAA
TGGTGTCCAARATTGTGCATACCCTTGGGATGAARAT CATTGTARAGAAARAGARRARAG
AGGAGTATTTGAACRAAT! CACTAAGACTCATGGAACAATTATTGGCATTACTTCAGGGAT
TGTCTTGGTCCTTCTCATTATTTCTATTTTAGTACARGTGARACAGCCTCGARARARGGT
CATGGCTTGCARAACCGCTTTTAATARARACCGGGTTCCAAGRAGTGTTTGATCCTCCTCA
TTATGRACTGTTTTCACTAAGGGACAAAGAGATTTCTGCAGACCTGGCAGACTTGTCGGA
AGAATTGGACAACTACCAGARGATGCGGCGCTCCTCCACCGCCTCCCGCTGCATCCACGA
CCACCACTGTGGGTCGCAGGCCTCCAGCGTCAARCARAGCAGGACCARCCTCAGTTCCAT
GGAACTTCCTTTCCGARATGACTTTGCACRACCACAGCCAATGARBACATTTAATAGCAC
CTTCRAGAARAGTAGTTACACTTTCAARARCAGGGACATGAGT GCCCTGAGCAGGCCCTGGA
AGACCGAGTAATGGAGGAGATTCCCTGTGARATTTATGTCAGGGGGCGAGRAGATTCTGC
ACARGCATCCATATCCATTGACTTCTAATCTTCTGCTAATGGTGATGTGAATTCTTAGGG
TGTGTACGTACGCAGCCTCCAGGGCACCATACTGTTTCCAGCAGCCAACCCTTTTCTCCC
ATCACAACTACGAAGACCTTGATTTACCGTTAACCTATTGTATGGTGATGTTTTTATTCT
CTCAGGCAGTCTATATATGTTARACCAATCAAGGAACTTACTCTATTCAGTGGAARCRAT
AARTCATCTCTATTGCTTGGT! GTCATTTATAGGAAGCACTGCCAGTTAAAGAGCATTRGAA
GAGGTGGTTGGATGGAGCCAGGCTCAGGCTGCCTCTTCGTTT TAGCAACAAGARGACT!
TCTTGACTGATAACAGCTCT GTCAATATTTTGATGCCACAATAAACTTGATTTTTTTTTA
CATTCCTTTTATTTTTCCTTTCTCTAAATTTAATTTGTTTTATAAGCCTATCGTTTTACC
ATTTCATTTTCTTACATAAGTACAAGTGGTTAATGTACCACATACTT CAGTATAGGCATT
TGTTCTTGAGTGTGTCAARATACAGCTAGTTACTGTGCCAAT TAAGACCCAGTTGTATTT
CACCCATCTGTTTCTTCTTGGCTAATCTCTGTACTTCTGCCTTTTAATTACTGGGCCCTT
ATTCCTTATTTTCTGTGAGAAATAATAGATGATATGATTTATTACCTTTCAATTATATTT
TTCTCAGTTATACTAGAAAATTTCATAATCCTGGGATATATGTACCATTGTCAGCTATGA
CTAARRATTTGARAAAGATARARATTTCTAGCAAGCCTTTGAAGTTTACCAAGTATAGTC
ACATTCAGTGACAGCCCATTCATTCCAGTAAAGAATCATTTCATTCACTTTGGGAGAGGT
CTATAATTACATTTATTTGCAATGTTTCTCTTCGCTAGATTGTTACATAGCTCCCATTCT

gboood

GTTGGTTTTGCTTACAGCATATGGTAACCARGGTTAGATGCCAGTTAAAATTCCTTAGAA
ATTGGATGAGCCTTGAGATTGCTTCTTARCTGGGACATGACATTTTTCTAGCTCTTATCA
AGAATARCAACTTCCACTTTTTTTTARACTGCACTTTTGACTTTTTTTATGGTATARAAA
CAATAATTTATAAACATAARAGCTCATTGTGTTTTTTAGACTTTTGATATTATTTGATAC
TGTACAAACTTTATTAAATCAAGATGARAGACCTACAGGACAGATTCCTTTCAGTGTTCA
CATCAGTGGCTTTGTATGCAAATATGCTGTGTTGGACCTGGACGCTATAACT TATTGTAA
AGACCTTGGAARTGTGGACATAAGCTCTTTCTTTCCTTTTGTTACTGTATTTAGTTTGTG
ATAAATTTTTCACTGTGTGATATTTATGCTCTAAATCACTACACARATCCCATATTARRR
TATACATTGTACCTGAARAAARAR

googo

AGCATGAGAGGCCTGGCCGTCCTCCTCACTGTGGCTCTGGCCACGCTCCTGGCTCCCGGG
GCCGGAGCACCGGTACARAGTCAGGGCTCCCAGAACAAGCTGCTCCTGGTGTCCTTCGAC
GGCTTCCGCTGGAACTACGACCAGGATGTGGACACCCCCARCCTGGACGCCATGGCCCGA
GACGGGGTGAAGGCACGCTACATGACCCCCGCCTTTGTCACCATGACCAGCCCCTGCCAC
TTCACCCTGGT CACCGGCARATATATCGAGRACCACGGGGTGGTTCACAACATGTACTAC
AACATCACCAGCAAGGTGAAGCTGCCCTACCACGCCACGCTGGGCATCCAGAGGTGGTGG
GACARCGGCAGCGTGCCCATCTGGAT CACAGCCCAGAGGCAGGGCCTGAGGGCTGGCTCC
TTCTTCTACCCGGGCGGGAACGTCACCTACCAAGGGGTGGCT GTGACGCGGAGCCGGARA
GAAGGCATCGCACACAACTACARRRATGAGACGGAGTGGAGAGCGAACATCGACACAGTG
ATGGCGTGGTTCACAGAGGAGGACCTGGATCTGGTCACACTCTACTTCGGGGAGCCGGAC
TCCACGGGCCACAGGTACGGCCCCGAGTCCCCGGAGAGGAGGGAGATGGTGCGGCAGGTG
GACCGGACCGTGGGCTACCTCCGGGAGAGCATCGCGCGCARCCACCTCACAGACCGCCTC
AACCTGATCATCACATCCGACCACGGCATGACGACCGTGGACAAACGGGCTGGCGACCTG
GTTGAATTCCACAAGTTCCCCARCTTCACCTTCCGGGACATCGAGTTTGAGCTCCTGGAC
TACGGACCAAACGGGATGCTGCTCCCTARAGAAGGGAGGCTGGAGAAGGTGTACGATGCC
CTCAAGGACGCCCACCCCARGCTCCACGTCTACARGARGGAGGCGTTCCCCGAGGCCTTC
CACTACGCCAACAACCCCAGGGTCACACCCCTGCTGATGTACAGCGACCTTGGCTACGTC
ATCCATGGGAGAATTAARCGT CCAGTTCARCAATGGGGAGCACGGCTTTGACAACARAGGAL
ATGGACATGAAGACCATCTTCCGCGCTGTGGGCCCTAGCTTCAGGGCGGGCCTGGAGGTG
GAGCCCTTTGAGAGCGT CCACGTGTACGAGCTCAT GTGCCGGCTGCTGGGCATCGTGCCC
GAGGCCAACGATGGGCACCTAGCTACTCTGCTGCCCATGCTGCACACAGAATCTGCTCTT
CCGCCTGATGGAAGGCCTACTCTCCTGCCCAAGGGARGATCTGCTCTCCCGCCCAGCAGC
AGGCCCCTCCTCGTGATGGGACTGCTGGGGACCGTGATTCTTCTGTCTGAGGTCGCATAA
CGCCCCATGGCTCARGGARGCCGCCGGGAGCTGCCCGCAGGCCCTGGGCCGGCTGTCTCG
CTGCGATGCTCTGCTGGTCGCGGACGGACCCTGCCTCCCCAGCTTATCCCAGGCCAGAGG
CTGCATGCCACTGTCCCCGGCAGCGCCAACCCCTGCTTGGCTGTTATGGTGCTGGTAATA
AGCCTCGCAGCCCAGGTCCAGAGCCCCCGGCGAGCCGGTCCCATARCCGGCCCCCTGCCC
CTGCCCCTGCTCCTGCTCCTCCCCTTCGGGCCCCCTCCTCCTGCARRACCCGCTCCCGAA
GCGGCGCTGCCGTCTGCAGCCACGCGGEGGCGCGCGGGAGCTCTGCGGGCGCTGGARCCT
GCAGACCCGGCCTCGGTCAGCTGGGAGGGGCCCGCCCCGGCACAAAGCACCCATGGGAAT
APAGGCCAAGCCGCGACAGTCARARARRAA




(90) JP 4226605 B2 2009.2.18

ooooano

MRGLAVLLTVALATLLAPGAGAPVQSQGSONKLLLVSFDGFRWNYDQDVDTPNLDAMAR
DGVKARYMTPAFVTMTSPCHETLVTGKY IENHGVVHNMYYNITSKVKLPYHATLGIQRW
WDNGSVPIWITAQRQGLRAGSFFYPGGNVTYQGVAVTRSRKEGIAHNYKNETEWRANID
TVMAWFTEEDLDLVTLY FGEPDSTGHRYGPESPERREMVRQVDRTVGYLRESTARNHLT
DRLNLIITSDHGMITVDKRAGDLVEFHKFPNFTFRDIEFELLDYGPNGMLLPKEGRLEK
VYDALKDAHPKLHVYKKEAFPEAFHYANNPRVTPLLMY SDLGYVIHGRINVQFNNGERG
FDNKDMDMKTIFRAVGPSFRAGLEVE PFESVHVYE LMCRLLGIVPEANDGHLATLLPML
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ACACTGGCCAAAACGCGGCTCGCCCTCGGCTGCGCTCGGCTCCCGCGGGCGCTCGGCCCC
GAGCCCCTCCTCCCCCTACCCGCCGGCCGGACAGGGAGGAGCCAATGGCTGGGCCTGCCA
TCCACACCGCTCCCATGCTGTTCCTCGTCCTCCTGCTGCCCCAGCTGAGCCTGGCAGGCG
CCCTTGCACCTGGGACCCCTGCCCGGAACCT CCCTGAGARTCACATTGACCTCCCAGGCTC
CAGCGCTGTGGACGCCTCAGGCCAGCCACCACCGCCGGCGGGGCCCGGGCARGARGGAGT
GGGGCCCAGGCCTGCCCAGCCAGGCCCAGGATGGGGCTGTGGTCACCGCCACCAGGCAGG
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CCTCCAGGCTGCCAGAGGCTGAGGGGCTGCTGCCTGAGCAGAGTCCTGCAGGCCTGCTGC
AGGACAAGGACCTGCTCCTGGGACTGGCATTGCCCTACCCCGAGRAGGAGAACAGACCTC
CAGGTT CAGGARACGCAGCY "ACAAGAGACGCAGGGACAGGTTGA
GGCTGCACCAAGGCCGAGCCTTGGTCCGAGGTCCCAGCTCCCTGATGARGAARGGCAGAGT
TCTCCGAAGCCCAGGTGCTGGATGCAGCCATGGAGGAATCCT CCACCAGCCTGGCGCCCA
CCATGTTCTTTCTCACCACCTTTGAGGCAGCACCTGCCACAGAAGAGT CCCTGATCCTGC
CCGTCACCTCCCTGCGGCCCCAGCAGGCACAGCCCAGGTCTGACGGGGAGGTGATGCCCA
CGCTGGACATGGCCTTGTTCGACTGGACCGATTATGARGACT TAAAACCTGATGGTTGGC
CCTCTGCAAAGAAGAAAGAGAAACACCGCGGTAAACTCT CCAGTGATGGTARCGAARCAT
CACCAGCCGAAGGGGAACCATGCGACCATCACCAAGACTGCCTGCCAGGGACTTGCTGCG
ACCTGCGGGAGCATCTCTGCACACCCCACAACCGAGGCCTCAACAACARRTGCTTCGATG
ACTGCATGTGTGT A TGCGCTGCTATGCCAARTTCCACCGGAACCGCAGGGTTA
CACGGAGGARAGGGCGCTGTGTGGAGCCCGAGACGGCCAACGGCGACCAGGGATCCTTCA
TCAACGTCTAGCGGCCCCGCGGGACTGGGGACTGAGCCCAGGAGGTTTGCACARGCCGGG
CGATTTGTTTGTAACTAGCAGTGGGAGATCAARGTTGGGGARCAGATGGCTGAGGCTGCAG
ACTCAGGCCCAGGACACTCAARCCCC

goooo

GGCTTGCTGARAATAAAATCAGGACTCCTAACCTGCT CCAGTCAGCCTGCTTCCACGAGG
CCTGTCAGTCAGTGCCCGACTTGTGACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAG
TGC. TGCCTGAGGGCTGTGCT AGAGATGCTGCTGAGGGT
GGAGGGAGGCCAAGCTGCCAGGTTT GCT GAGT! AACTGGGAT
ccc TGCAGATG! GACCCAGATTAGGT GAGGACAGTTCTCTCATT
AGCCTTTTCCTACAGGTGGTTGCATTCTTGGCAATGGTCATGGGARCCCACACCTACAGE
CACTGGCCCAGCTGCTGCCCCAGCARAGGGCAGGACACCTCTGAGGAGCTGCTGAGGTGG
AGCACTGTGCCTGTGCCTCCCCTAGAGCCTGCTAGGCCCARCCGCCACCCAGAGTCCTGT
AGGGCCAGTGAAGATGGACCCCTCAARCAGCAGGGCCATCTCCCCCTGGAGATATGAGTTG
GACAGAGACTTGAACCGGCTCCCCCAGGACCTGTACCACGCCCGTTGCCTGTGCCCGCAC
TGCGTCAGCCTACAGACAGGCTCCCACATGGACCCCCGGGGCAACTCGGAGCTGCTCTAC
CACARCCAGACTGTCTTCTACAGGCGGCCATGCCATGGCGAGARGGGCACCCACARAGGGC
TACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTAGCTTGTGTGTGTGTGCGGCCCCGT
GTGATGGGCTAGCCGGACCTGCTGGAGGCTGGTCCCTTTTT AACCTGGAGCCAGGT
GTACRACCACTTGCCATGARGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGAAGTGCTG
TCTGGAGCAGCAGGATCCCGGGACAGGATGGGGGGCTTTGGGGAARACCTGCACTTCTGC
ACATTTTGARAAGAGCAGCTGCTGCT TAS CGCCGGAAGCT TGTCCTGTCATTTTC
TCTCAGGAA TTTTCAAAGTTCTGCCCATTTCTGGAGGCCACCACTCCTGTCTCTTCC
TCTTTTCCCATCCCCTGCTACCCTGGCCCAGCACAGGCACT TTCTAGATATTTCCCCCTT
GCTGGAGAAGARRGAGCCCCTGGTTTTATTTGTTTGTTTACTCATCACTCAGTGAGCATC
TACTTTGGGTGCATTCTAGTGTAGTTACTAGT CTTTTGACATGGATGATTCTGAGGAGGA
AGCTGTTATTGAATGTATAGAGATTTATCCAAATARATATCTTTATT TAAAAATGAAAARR

gooon
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