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/*

*

* C-Cincreased from 12 to 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
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1(#EE
/*
*/
#include <stdio.h>
#include <ctype.h>
#define MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don't continue to penalize gaps larger than this */
#define IMPS 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 DINS1 1 /* penalty per base */
#idefine PINSO 8 /* penalty for a gap */
#define PINS1 4 /* penalty per residue */
struct jmp {
short n[MAXIMP]; /* size of jmp (neg for dely) */
unsigned short  x[MAXIMP]; /* base no. of jmp in seq x */
% /* limits seq to 2716 -1 */
struct diag {
int score; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ips /* list of jmps */
h
struct path {
int Spc; /* number of leading spaces */
short  n[JMPS]; /* size of jmp (gap) */
int x[JMPS]; /* 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 len0, 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 pp[2]; /* holds path for segs */
char *calloc(), *malloc(), *index(), *strcpy();

char *getseq(), *g_calloc();
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/* 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”

* ® X % %

*

* 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
IS

static  _pbval[26] = {
1, 2|(1<<('D-'AN(1<<(N-'A"Y), 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<<(B-'A)|(1<<('Q-'A")

b

main{ac, av) main
int ac;
char *av[ |;

{

prog = av[0];

if (ac !=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);

}

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.

*/
aw()
{

char *px, *py; /* seqs and ptrs ¥/

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, ins1; /* 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", lenl+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));
coll = (int *)g_calloc("to get coll", len1+1, sizeof(int));
insO = (dna)? DINSO : PINSO;

ins1 = (dna)? DINS1 : PINS1;

smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <= len1; yy++) {
colOfyy] = dely[yy] = colO[yy-1] - ins1;
ndelyfyy] = yy;

col0[0] = 0; /* Waterman Bull Math Biol 84 */

else
for (yy = 1; yy <=lenl; yy++)
dely[yy] = -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 = col0[0] - ins1;
ndelx = xx;
}
else {
col1[0] = 0;
delx = -ins0;
ndelx = 0;

uoboooboooboaobod
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..Inw
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
* ignore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - ins0 >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
} else {
dely[yy] -= ins1;
ndely[yy]++;
}
} else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
} else
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 -= ins1;
ndelx++;

}

} else {
if (col1[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
*/



(50)

id=xx-yy+lenl-1;
if (mis >= delx && mis >= dely[yy])
collyy] = mis;
else if (delx >= dely[yy]) {
collyy] = delx;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[{j]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
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 {

collyy] = 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 (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id].jp.n[ij] = -ndely[yy};
dxfid].jp.x[ij] = xx;
dx[id].score = dely[yy];

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

}

}
if (endgaps && xx < len0)

coll[yy-1] -= insO+ins1*(len0-xx);
if (col1[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); }

uoboooboooboaobod
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/*

*

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

* static:

(6D

* 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

#define P_LINE 256 /* maximum output line */

#idefine 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()
{
int 1x, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w™")) == 0) {

fprintf(stderr,"%s: can't write %s\n", prog, ofile);

cleanup(l);

}
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 */
ppl0].spc = firstgap = lenl - dmax - 1;

ly -= pp[0].spc;

}
else if (dmax > lenl - 1) {  /* leading gapiny */
pp[1].spc = firstgap = dmax - (lenl - 1);

Ix -= pp[1].spc;

}
if (dmax0 < len0 - 1) { /* trailing gap in x */

lastgap = len0 - dmax0 -1;
Ix -= lastgap;

}
else if (dmax0 > len0 - 1) { /* trailing gap in y */

lastgap = dmax0 - (len0 - 1);
ly -= lastgap;

}
getmat(Ix, ly, firstgap, lastgap);
pr_align();

uoboooboooboaobod
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/*
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap)
int Ix, ly; /* "core" (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int nm, i0, i1, siz0, sizl;
char outx[32];
double pet;
register n0, nl;
register char *p0, *p1;

/* get total matches, score
*/

i0 = i1 = siz0 = 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 (siz0) {
pl++;
nl++;
$iz0--;
}
else if (siz1) {
pO++;
n0++;
sizl--;
}
else {
if (xbm[*p0-'A"}&xbm[*pl-'A"))
nm++;
if (nO++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];
if (nl++ == pp[1].x[i1l})
sizl = pp[1].n[il++];
pO++;
pl++;
}
}

/* pct homology:
* 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 =(Ix <ly)? Ix : ly;
pct = 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);

uoboooboooboaobod
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fprintf(fx, "<gaps in first sequence: %d", gapx); ~.getmat
if (gapx) {
(void) sprintf(outx, " (%d %s%s)",
ngapx, (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);

}

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 siz[2];
“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() pr_align
{
int nn; /* char count */
int more;
register i;

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

Imax = nn;
ncfi] = 1;
nifi] = 1;
siz[i] = ij[i] = 0;

ps|i] = seqx[i];
poli] = out[i]; }
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for (nn = nm = 0, more = 1; more; ) {
for (i = more = 0; 1 < 2; i++) {

/*
* do we have more of this sequence?
*/
if (!*ps[i)
continue;

more++;

if (ppli].spe){  /* leading space */

*polil++=""
ppli]-spe--
}
elseif (siz[i]){ /*inagap*/
*poli]++="-%
sizfi]--;
}
else { /* we're putting a seq element
*/
*poli] = *ps[i};
if (islower(*psii]))
*ps(i] = toupper(*ps[i]);
po[ij++;
psfij++;
/*
* are we at next gap for this seq?
*
i) == il (D ¢
* we need to merge all gaps
* at this location
*/
siz[.i] = p.p.{i].n[ij[i]v++];” )
while (nifi] == pp[i].x[iili]})
siz[i] += pp[i}.n[ij[i}++];
}
nifij++;
}

if (++nn == olen || Imore && nn) {

dumpblock();
for (i=0;i<2;i++)
poli] = out[i;

nn=0;

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

}
}
}
/*
*/
static
dumpblock()
{

register i;

for (i=0;1<2; i++)
*pofi]-- ="\0}

uoboooboooboaobod
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(void) putc("\n', fx);
for (i=0;i<2;i++) {
if (*outfi] && (*out[i] t=""|| *(po[i]) =" ")) {

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

register char *pn, *px, *py;

for (pn =nline, i = 0; i < Imax+P_SPC; i++, pn++)

* e,
pn="73
for (i = ncfix], py = out[ix]; *py; py++, pn++) {
if ("py ==""|| "py =="-)
on=""
else {

if (i%10==0] (i==1 && nc[ix] 1=1)) {
j=><0)?-i:i;
for (px = pm; j; j /= 10, px--)
*px =j%10 + 05

if(i<0)
*pX = ‘.',
}
else
*pn -t !’
i++;
}
}
*pn = "\0%
nclix] = i;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(void) putc(\n', fx);

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

*

static

putline(ix)

int ix; {

uoboooboooboaobod
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...putline
int i
register char *pX;
for (px = namex[ix], i = 0; *px && *px !=""; px++, i++)
(void) putc(*px, fx);
for (; i <lmax+P_SPC; i++)
(void) putc('’, fx);
/* these count from 1:
* ni[ ] is current element (from 1)
* ncf ] is number at start of current line
*/
for (px = out{ix}; *px; px++)
(void) putc(*px&O0x7F, fx);
(void) putc(\n', fx);
}
/*
* put a line of stars (seqgs always in out[0], out[1]): dumpblock()
*
/
static
stars() stars
{
int i;
register char *p0, *pl, cx, *px;

if (1*out(0] || (*out[0] == "' && *(po[0]) == "1 |
Pout[1]]] (Fout[1] == "' && *(po[1]) == ')

return;

px = star;

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

for (p0 = out[0], p1 = out[1]; *p0 && *p1; pO++, pl++) {
if (isalpha(*p0) & & isalpha(*p1)) {
if (xbm[*p0-'A"l&xbm[*p1-'A") {
cx ="

nm++;

}
else if ('dna && _day[*p0-'A"][*p1-'A"] > 0)

cx=""%
else
cx=""
}
else
cx=""4
*PX++ = cx;
}
*px++ = \n';
*px = "0



(CD) uoboooboooboaobod

TIERE)
/*
* 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 ==7)
py=px+1;
if (py)

(void) strcpy(pn, py);
return(strien(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 *j;
int cleanup(); /* cleanup tmp file */

long Iseek();

/*
* remove any tmp file if we blow
*/
cleanup(i) cleanup
int i;
if (f)
(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) getseq
char *file; /* file name */
. int *len; /* seq len */
{
char line[1024], *pseq;
register char *px, *py;
int natgc, tlen;
FILE *fp;

if ((fp = fopen(file,"r")) == 0) {
fprintf(stderr,"%s: can't read %s\n", prog, file);
exit(1);

tlen = natgc = 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) {
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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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))
*py++ = toupper(*px);
if (index("ATGCU",*(py-1)))
natgc++;
}
}
*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 */
{
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);
}
/)k
* get final jmps from dx[ ] or tmp file, set pp[ ], reset dmax: main()
*/
readjmps() readjmps
int fd =-1;
int siz, i0, i1;

register i, j, Xx;

if (i) {
(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 = i1 = 0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {

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

3
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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].ijmp = MAXIMP-1;

...readjmps

}

else
break;

}

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

}
if(j>=0){
siz = dx[dmax].jp.n[j];
xx = dx[dmax].jp.x[j};
dmax +=siz;
if (siz < 0) { /* gap in second seq */
ppi1].n[il] = -siz;
XX += 8iz;
MFid=xx-yy+lenl-1
*/
pp[1].x[i1] = 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;
apX++;
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[0]n[j] = pp[0].n[iO]; pp[0]i0] = i:
, i = pp[0]-x[j]; pp[O]-x[j] = pp(0].x[i0}; pp[0].x[i0] = i;

for (j =0, i1--;j <il; j++,i1--) {
i = pp[1}-n[i]; pp[1)-n[j} = ppl1}.n[i1]; pp{1].n[il] = i;
i = pp[1]x[i]; pp[1]xLil = pp[1]-x[i1]; pp[1]x[i1] = i;

}
if (fd >=0)
(void) close(fd);
if (f) {
(void) unlink(jname);
fj=0;
offset = 0;
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/*
* write a filled jmp struct offset of the prev one (if any): nw()
*
writejmps(ix)
int ix;
{
char *mktemp();
if (!65) {
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, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);
}
goobog
# 2
PRO XXXXXXXXXXXXXXX (E X=157
i S APAL/E < XXXXXYYYYYYY (Bg=127

% 7 BRESIE M =

uoboooboooboaobod

writejmps

1)

)

(ALIGN-2 I[C X DFIE L 2 20K ) X7 F REFIOBTCH—TH 5 & —~HT 37 I Bk

DO Y EIBPRO TN RTF RO7 IV BHEEOEE) =

5%]3 15 =333%
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%3

PRO XXXXXXXXXX (BZ=10 73 V)

Jid (TR - XXXXXYYYYYYZZYZ (BE=15 73 /E)

% 7 X BESIE—E =

(ALIGN-2 IZ XD PE Lz 2 DDR Y RTF FEFIOMTH—-TH 2 L —BT 57 IV BEE

OB ) EIBPRORIARTF ROT7 IV BEEOE2E) =

SE3 10 = 50%

®4
PRO-DNA NNNNNNNNNNNNNN (B&¥=14 XL AF k)
H# DNA NNNNNNLLLLLLLLLL (BX=16 X 7L AF k)

% AHEEBCEIE—E =

(ALIGN-2 I X D IE LTz 2 DOMBERII OB TH—TH2 L —HT DX 7 L AF ko ) #)

% (PRO-DNA BBEBIFI DX 7 L A F KDL =

623 14 =42.9%
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£S5

PRO-DNA NNNNNNNNNNNN (RE=12 XL AF L)

tb#: DNA NNNNLLLVV (BE=9 X7 VAF )

% HEREHI R 1 =

(ALIGN-2 IC X D IE LTz 2 DDOMEERTI OB TH—TH2 L —BTHX 7L AF RO ) #

% (PRO-DNA #BEHI DX 7 L AF FDOEK) =

4 %% 12=333%
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goog gooog goooon
Ala(Ah) 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
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e(l)

Leu(L)

Lys(K)
Met(M)
Phe(F)
Pro(P)
Ser(S)
Thr(T)
Trp(W)
Tyr(Y)
Val (V)

asn,;

leu; val; met; ala; phe;
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gln; lys; arg

gooood
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arg;
leu;
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ala

thr

ser
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ile;
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ala; phe
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PRO PRO ¥ MBI L THWML /8~ b
PRO1475 0.07 nM 1375

PRO1475 0.70 nM 243.0

PRO5723 66.00 nM 187.8

PRO7425 6.30 nM 313.8

PR0O9940 80.15 nM 1833
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GACAGTGGAGGGCAGTGGAGAGGACCGCGCTGTCCTGCTGTCACCAAGAGCTGGAGACAC
CATCTCCCACCGAGAGTCATGGCCCCATTGGCCCTGCACCTCCTCGTCCTCGTCCCCATC
CTCCTCAGCCTGGTGGCCTCCCAGGACTGGAAGGCTGAACGCAGCCAAGACCCCTTCGAG
AAATGCATGCAGGATCCTGACTATGAGCAGCTGCTCAAGGTGGTGACCTGGGGGCTCAAT
CGGACCCTGAAGCCCCAGAGGGTGATTGTGGTTGGCGCTGGTGTGGCCGGGCTGGTGGCC
GCCAAGGTGCTCAGCGATGCTGGACACAAGGTCACCATCCTGGAGGCAGATAACAGGATC
GGGGGCCGCATCTTCACCTACCGGGACCAGAACACGGGCTGGATTGGGGAGCTGGGAGCC
ATGCGCATGCCCAGCTCTCACAGGATCCTCCACAAGCTCTGCCAGGGCCTGGGGCTCAAC
CTGACCAAGTTCACCCAGTACGACAAGAACACGTGGACGGAGGTGCACGAAGTGAAGCTG
CGCAACTATGTGGTGGAGAAGGTGCCCGAGAAGCTGGGCTACGCCTTGCGTCCCCAGGAA
AAGGGCCACTCGCCCGAAGACATCTACCAGATGGCTCTCAACCAGGCCCTCAAAGACCTC
AAGGCACTGGGCTGCAGAAAGGCGATGAAGAAGTTTGAAAGGCACACGCTCTTGGAATAT
CTTCTCGGGGAGGGGAACCTGAGCCGGCCGGCCGTGCAGCTTCTGGGAGACGTGATGTCC
GAGGATGGCTTCTTCTATCTCAGCTTCGCCGAGGCCCTCCGGGCCCACAGCTGCCTCAGC
GACAGACTCCAGTACAGCCGCATCGTGGGTGGCTGGGACCTGCTGCCGCGCGCGCTGCTG
AGCTCGCTGTCCGGGCTTGTGCTGTTGAACGCGCCCGTGGTGGCGATGACCCAGGGACCG
CACGATGTGCACGTGCAGATCGAGACCTCTCCCCCGGCGCGGAATCTGAAGGTGCTGAAG
GCCGACGTGGTGCTGCTGACGGCGAGCGGACCGGCGGTGAAGCGCATCACCTTCTCGCCG
CCGCTGCCCCGCCACATGCAGGAGGCGCTGCGGAGGCTGCACTACGTGCCGGCCACCAAG
GTGTTCCTAAGCTTCCGCAGGCCCTTCTGGCGCGAGGAGCACATTGAAGGCGGCCACTCA
AACACCGATCGCCCGTCGCGCATGATTTTCTACCCGCCGCCGCGCGAGGGCGCGCTGCTG
CTGGCCTCGTACACGTGGTCGGACGCGGCGGCAGCGTTCGCCGGCTTGAGCCGGGAAGAG
GCGTTGCGCTTGGCGCTCGACGACGTGGCGGCATTGCACGGGCCTGTCGTGCGCCAGCTC
TGGGACGGCACCGGCGTCGTCAAGCGTTGGGCGGAGGACCAGCACAGCCAGGGTGGCTTT
GTGGTACAGCCGCCGGCGCTCTGGCAAACCGAAAAGGATGACTGGACGGTCCCTTATGGC
CGCATCTACTTTGCCGGCGAGCACACCGCCTACCCGCACGGCTGGGTGGAGACGGCGGTC
AAGTCGGCGCTGCGCGCCGCCATCAAGATCAACAGCCGGAAGGGGCCTGCATCGGACACG
GCCAGCCCCGAGGGGCACGCATCTGACATGGAGGGGCAGGGGCATGTGCATGGGGTGGCC
AGCAGCCCCTCGCATGACCTGGCAAAGGAAGAAGGCAGCCACCCTCCAGTCCAAGGCCAG
TTATCTCTCCAAAACACGACCCACACGAGGACCTCGCATTAAAGTATTTTCGGAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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MAPLALHLLVLVPILLSLVASQDWKAERSQDPFEKCMQDPDYEQLLKVVTWGLNRTLKPQRVIVVGAGVA
GLVAAKVLSDAGHKVTILEADNRIGGRIFTYRDONTGWIGELGAMRMPSSHRILHKLCQGLGLNLTKFTQ
YDRKNTWTEVHEVKLRNYVVEKVPEKLGYALRPQEKGHSPEDIYQMALNQALKDLKALGCRKAMKKFERHT
LLEYLLGEGNLSRPAVQLLGDVMSEDGFFYLSFAEALRAHSCLSDRLQYSRIVGGWDLLPRALLSSLSGL
VLLNAPVVAMTQGPHDVHVQIETSPPARNLKVLKADVVLLTASGPAVKRITFSPPLPRHMQEALRRLHYV
PATKVFLSFRRPFWREEHIEGGHSNTDRPSRMIFYPPPREGALLLASY TWSDAAAAFAGLSREEALRLAL
DDVAALHGPVVRQLWDGTGVVKRWAEDQHSQGGFVVQPPALWQTEKDDWTVPYGRIYFAGEHTAYPHGWV
ETAVKSALRAAIKINSRKGPASDTASPEGHASDMEGQGHVHGVASSPSHDLAKEEGSHPPVQGQLSLONT
THTRTSH
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CGTCTCTGCGTTCGCCATGCGTCCCGGGGCGCCAGGGCCACTCTGGCCTCTGCCCTGGGG
GGCCCTGGCTTGGGCCGTGGGCTTCGTGAGCTCCATGGGCTCGGGGAACCCCGCGCCCGG
TGGTGTTTGCTGGCTCCAGCAGGGCCAGGAGGCCACCTGCAGCCTGGTGCTCCAGACTGA
TGTCACCCGGGCCGAGTGCTGTGCCTCCGGCAACATTGACACCGCCTGGTCCAACCTCAC
CCACCCGGGGAACAAGATCAACCTCCTCGGCTTCTTGGGCCTTGTCCACTGCCTTCCCTG
CAAAGATTCGTGCGACGGCGTGGAGTGCGGCCCGGGCARGGCGTGCCGCATGCTGGGGGG
CCGCCCGCGCTGCGAGTGCGCGCCCGACTGCTCGGGGCTCCCGGCGCGGCTGCAGGTCTG
CGGCTCAGACGGCGCCACCTACCGCGACGAGTGCGAGCTGCGCGCCGCGCGCTGCCGCGG
CCACCCGGACCTGAGCGTCATGTACCGGGGCCGCTGCCGCAAGTCCTGTGAGCACGTGGT
GTGCCCGCGGCCACAGTCGTGCGTCGTGGACCAGACGGGCAGCGCCCACTGCGTGGTGTG
TCGAGCGGCGCCCTGCCCTGTGCCCTCCAGCCCCGGCCAGGAGCTTTGCGGCAACAACAR
CGTCACCTACATCTCCTCGTGCCACATGCGCCAGGCCACCTGCTTCCTGGGCCGCTCCAT
CGGCGTGCGCCACGCGGGCAGCTGCGCAGGCACCCCTGAGGAGCCGCCAGGTGGTGAGTC
TGCAGAAGAGGAAGAGAACTTCGTGTGAGCCTGCAGGACAGGCCTGGGCCTGGTGCCCGA
GGCCCCCCATCATCCCCTGTTATTTATTGCCACAGCAGAGTCTAATTTATATGCCACGGA
CACTCCTTAGAGCCCGGATTCGGACCACTTGGGGATCCCAGAACCTCCCTGACGATATCC
TGGAAGGACTGAGGAAGGGAGGCCTGGGGGCCGGCTGGTGGGTGGGATAGACCTGCGTTC
CGGACACTGAGCGCCTGATTTAGGGCCCTTCTCTAGGATGCCCCAGCCCCTACCCTAAGA
CCTATTGCCGGGGAGGATTCCACACTTCCGCTCCTTTGGGGATARACCTATTAATTATTG
CTACTATCAAGAGGGCTGGGCATTCTCTGCTGGTAATTCCTGAAGAGGCATGACTGCTTT
TCTCAGCCCCAAGCCTCTAGTCTGGGTGTGTACGGAGGGTCTAGCCTGGGTGTGTACGGA
GGGTCTAGCCTGGGTGAGTACGGAGGGTCTAGCCTGGGTGAGTACGGAGGGTCTAGCCTG
GGTGAGTACGGAGGGTCTAGCCTGGGTGTGTATGGAGGATCTAGCCTGGGTGAGTATGGA
GGGTCTAGCCTGGGTGAGTATGGAGGGTCTAGCCTGGGTGTGTATGGAGGGTCTAGCCTG
GGTGAGTATGGAGGGTCTAGCCTGGGTGTGTATGGAGGGTCTAGCCTGGGTGAGTATGGA
GGGTCTAGCCTGGGTGTGTACGGAGGGTCTAGTCTGAGTGCGTGTGGGGACCTCAGAACA
CTGTGACCTTAGCCCAGCAAGCCAGGCCCTTCATGAAGGCCAAGAAGGCTGCCACCATTC
CCTGCCAGCCCAAGAACTCCAGCTTCCCCACTGCCTCTGTGTGCCCCTTTGCGTCCTGTG
AAGGCCATTGAGAAATGCCCAGTGTGCCCCCTGGGAAAGGGCACGGCCTGTGCTCCTGAC
ACGGGCTGTGCTTGGCCACAGAACCACCCAGCGTCTCCCCTGCTGCTGTCCACGTCAGTT
CATGAGGCAACGTCGCGTGGTCTCAGACGTGGAGCAGCCAGCGGCAGCTCAGAGCAGGGC
ACTGTGTCCGGCGGAGCCAAGTCCACTCTGGGGGAGCTCTGGCGGGGACCACGGGCCACT
GCTCACCCACTGGCCCCGAGGGGGGTGTAGACGCCAAGACTCACGCATGTGTGACATCCG
GAGTCCTGGAGCCGGGTGTCCCAGTGGCACCACTAGGTGCCTGCTGCCTCCACAGTGGGG
TTCACACCCAGGGCTCCTTGGTCCCCCACAACCTGCCCCGGCCAGGCCTGCAGACCCAGA
CTCCAGCCAGACCTGCCTCACCCACCAATGCAGCCGGGGCTGGCGACACCAGCCAGGTGC
TGGTCTTGGGCCAGTTCTCCCACGACGGCTCACCCTCCCCTCCATCTGCGTTGATGCTCA
GAATCGCCTACCTGTGCCTGCGTGTAAACCACAGCCTCAGACCAGCTATGGGGAGAGGAC
AACACGGAGGATATCCAGCTTCCCCGGTCTGGGGTGAGGAATGTGGGGAGCTTGGGCATC
CTCCTCCAGCCTCCTCCAGCCCCCAGGCAGTGCCTTACCTGTGGTGCCCAGAAARGTGCC
CCTAGGTTGGTGGGTCTACAGGAGCCTCAGCCAGGCAGCCCACCCCACCCTGGGGCCCTG
CCTCACCAAGGAAATAAAGACTCAAGCCATAAAAAAAA
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MRPGAPGPLWPLPWGALAWAVGFVSSMGSGNPAPGGVCWLQQGQEATCSLVLQTDVTRA
ECCASGNIDTAWSNLTHPGNKINLLGFLGLVHCLPCKDSCDGVECGPGKACRMLGGRPR
CECAPDCSGLPARLQVCGSDGATYRDECELRAARCRGHPDLSVMYRGRCRKSCEHVVCP
RPQSCVVDQTGSAHCVVCRAAPCPVPSSPGQELCGNNNVTYISSCHMRQATCFLGRSIG
VRHAGSCAGTPEEPPGGESAEEEENFV
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GGAGGCGGAGGCCGCGGCGAGCCGGGCCGAGCAGTGAGGGCCCTAGCGGGGCCCGAGCGG
GGCCCGGGGCCCCTAAGCCATTCCTGAAGTCATGGGCTGGCCAGGACATTGGTGACCCGC
CAATCCGGTATGGACGACTGGAAGCCCAGCCCCCTCATCAAGCCCTTTGGGGCTCGGAAG
AAGCGGAGCTGGTACCTTACCTGGAAGTATAAACTGACAAACCAGCGGGCCCTGCGGAGA
TTCTGTCAGACAGGGGCCGTGCTTTTCCTGCTGGTGACTGTCATTGTCAATATCAAGTTG
ATCCTGGACACTCGGCGAGCCATCAGTGAAGCCAATGAAGACCCAGAGCCAGAGCAAGAC
TATGATGAGGCCCTAGGCCGCCTGGAGCCCCCACGGCGCAGAGGCAGTGGTCCCCGGCGG
GTCCTGGACGTAGAGGTGTATTCAAGTCGCAGCAAAGTATATGTGGCAGTGGATGGCACC
ACGGTGCTGGAGGATGAGGCCCGGGAGCAGGGCCGGGGCATCCATGTCATTGTCCTCAAC
CAGGCCACGGGCCACGTGATGGCAAAACGTGTGTTTGACACGTACTCACCTCATGAGGAT
GAGGCCATGGTGCTATTCCTCAACATGGTAGCGCCCGGCCGAGTGCTCATCTGCACTGTC
AAGGATGAGGGCTCCTTCCACCTCAAGGACACAGCCAAGGCTCTGCTGAGGAGCCTGGGC
AGCCAGGCTGGCCCTGCCCTGGGCTGGAGGGACACATGGGCCTTCGTGGGACGAAAAGGA
GGTCCTGTCTTCGGGGAGAAACATTCTAAGTCACCTGCCCTCTCTTCCTGGGGGGACCCA
GTCCTGCTGAAGACAGATGTGCCATTGAGCTCAGCAGAAGAGGCAGAGTGCCACTGGGCA
GACACAGAGCTGAACCGTCGCCGCCGGCGCTTCTGCAGCAAAGTTGAGGGCTATGGAAGT
GTATGCAGCTGCAAGGACCCCACACCCATCGAGTTCAGCCCTGACCCACTCCCAGACAAC
AAGGTCCTCAATGTGCCTGTGGCTGTCATTGCAGGGAACCGACCCAATTACCTGTACAGG
ATGCTGCGCTCTCTGCTTTCAGCCCAGGGGGTGTCTCCTCAGATGATAACAGTTTTCATT
GACGGCTACTATGAGGAACCCATGGATGTGGTGGCACTGTTTGGTCTGAGGGGCATCCAG
CATACTCCCATCAGCATCAAGAATGCCCGCGTGTCTCAGCACTACAAGGCCAGCCTCACT
GCCACTTTCAACCTGTTTCCGGAGGCCAAGTTTGCTGTGGTTCTGGAAGAGGACCTGGAC
ATTGCTGTGGATTTTTTCAGTTTCCTGAGCCAATCCATCCACCTACTGGAGGAGGATGAC
AGCCTGTACTGCATCTCTGCCTGGAATGACCAGGGGTATGAACACACGGCTGAGGACCCA
GCACTACTGTACCGTGTGGAGACCATGCCTGGGCTGGGCTGGGTGCTCAGGAGGTCCTTG
TACAAGGAGGAGCTTGAGCCCAAGTGGCCTACACCGGAAAAGCTCTGGGATTGGGACATG
TGGATGCGGATGCCTGAACAACGCCGGGGCCGAGAGTGCATCATCCCTGACGTTTCCCGA
TCCTACCACTTTGGCATCGTCGGCCTCAACATGAATGGCTACTTTCACGAGGCCTACTTC
AAGAAGCACAAGTTCAACACGGTTCCAGGTGTCCAGCTCAGGAATGTGGACAGTCTGAAG
AAAGAAGCTTATGAAGTGGAAGTTCACAGGCTGCTCAGTGAGGCTGAGGTTCTGGACCAC
AGCAAGAACCCTTGTGAAGACTCTTTCCTGCCAGACACAGAGGGCCACACCTACGTGGCC
TTTATTCGAATGGAGAAAGATGATGACTTCACCACCTGGACCCAGCTTGCCAAGTGCCTC
CATATCTGGGACCTGGATGTGCGTGGCAACCATCGGGGCCTGTGGAGATTGTTTCGGAAG
AAGAACCACTTCCTGGTGGTGGGGGTCCCGGCTTCCCCCTACTCAGTGAAGAAGCCACCC
TCAGTCACCCCAATTTTCCTGGAGCCACCCCCAAAGGAGGAGGGAGCCCCAGGAGCCCCA
GAACAGACATGAGACCTCCTCCAGGACCCTGCGGGGCTGGGTACTGTGTACCCCCAGGCT
GGCTAGCCCTTCCCTCCATCCTGTAGGATTTTGTAGATGCTGGTAGGGGCTGGGGCTACC
TTGTTTTTAACATGAGACTTAATTACTAACTCCAAGGGGAGGGTTCCCCTGCTCCAACAC
CCCGTTCCTGAGTTAAAAGTCTATTTATTTACTTCCTTGTTGGAGAAGGGCAGGAGAGTA
CCTGGGAATCATTACGATCCCTAGCAGCTCATCCTGCCCTTTGAATACCCTCACTTTCCA
GGCCTGGCTCAGAATCTAACCTATTTATTGACTGTCCTGAGGGCCTTGAAAACAGGCCGA
ACCTGGAGGGCCTGGATTTCTTTTTGGGCTGGAATGCTGCCCTGAGGGTGGGGCTGGCTC
TTACTCAGGAAACTGCTGTGCCCAACCCATGGACAGGCCCAGCTGGGGCCCACATGCTGA
CACAGACTCACTCAGAGACCCTTAGACACTGGACCAGGCCTCCTCTCAGCCTTCTCTTTG
TCCAGATTTCCAAAGCTGGATAAGTTGGTCATTGATTAAAAAAGGAGAAGCCCTCTGGGA
AAAAAAAAAAAAAAAAAAAAAAAAA
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MDDWKPSPLIKPFGARKKRSWYLTWKYKLTNQRALRRFCQTGAVLFLLVTVIVNIKLIL
DTRRAISEANEDPEPEQDYDEALGRLEPPRRRGSGPRRVLDVEVYSSRSKVYVAVDGTT
VLEDEAREQGRGIHVIVLNQATGHVMAKRVFDTYSPHEDEAMVLFLNMVAPGRVLICTV
KDEGSFHLKDTAKALLRSLGSQAGPALGWRDTWAFVGRKGGPVFGEKHSKSPALSSWGD
PVLLKTDVPLSSAEEAECHWADTELNRRRRRFCSKVEGYGSVCSCKDPTPIEFSPDPLP
DNKVLNVPVAVIAGNRPNYLYRMLRSLLSAQGVSPQMITVFIDGYYEEPMDVVALFGLR
GIQHTPISIKNARVSQHYKASLTATFNLFPEAKFAVVLEEDLDIAVDFFSFLSQSIHLL
EEDDSLYCISAWNDQGYEHTAEDPALLYRVETMPGLGWVLRRSLYKEELEPKWPTPEKL
WDWDMWMRMPEQRRGRECIIPDVSRSYHFGIVGLNMNGYFHEAYFKKHKFNTVPGVQLR
NVDSLKKEAYEVEVHRLLSEAEVLDHSKNPCEDSFLPDTEGHTYVAFIRMEKDDDFTTW
TQLAKCLHIWDLDVRGNHRGLWRLFRKKNHFLVVGVPASPYSVKKPPSVTPIFLEPPPK
EEGAPGAPEQT
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CCTGGAGCCGGAAGCGCGGCTGCAGCAGGGCGAGGCTCCAGGTGGGGTCGGTTCCGCATC
CAGCCTAGCGTGTCCACGATGCGGCTGGGCTCCGGGACTTTCGCTACCTGTTGCGTAGCG
ATCGAGGTGCTAGGGATCGCGGTCTTCCTTCGGGGATTCTTCCCGGCTCCCGTTCGTTCC
TCTGCCAGAGCGGAACACGGAGCGGAGCCCCCAGCGCCCGAACCCTCGGCTGGAGCCAGT
TCTAACTGGACCACGCTGCCACCACCTCTCTTCAGTAAAGTTGTTATTGTTCTGATAGAT
GCCTTGAGAGATGATTTTGTGTTTGGGTCAAAGGGTGTGAAATTTATGCCCTACACAACT
TACCTTGTGGAAAAAGGAGCATCTCACAGTTTTGTGGCTGAAGCAAAGCCACCTACAGTT
ACTATGCCTCGAATCAAGGCATTGATGACGGGGAGCCTTCCTGGCTTTGTCGACGTCATC
AGGAACCTCAATTCTCCTGCACTGCTGGAAGACAGTGTGATAAGACAAGCAAAAGCAGCT
GGAAAAAGAATAGTCTTTTATGGAGATGAAACCTGGGTTAAATTATTCCCAAAGCATTTT
GTGGAATATGATGGAACAACCTCATTTTTCGTGTCAGATTACACAGAGGTGGATAATAAT
GTCACGAGGCATTTGGATAAAGTATTAAAAAGAGGAGATTGGGACATATTAATCCTCCAC
TACCTGGGGCTGGACCACATTGGCCACATTTCAGGGCCCAACAGCCCCCTGATTGGGCAG
AAGCTGAGCGAGATGGACAGCGTGCTGATGAAGATCCACACCTCACTGCAGTCGAAGGAG
AGAGAGACGCCTTTACCCAATTTGCTGGTTCTTTGTGGTGACCATGGCATGTCTGAAACA
GGAAGTCACGGGGCCTCCTCCACCGAGGAGGTGAATACACCTCTGATTTTAATCAGTTCT
GCGTTTGAAAGGAAACCCGGTGATATCCGACATCCAAAGCACGTCCAATAGACGGATGTG
GCTGCGACACTGGCGATAGCACTTGGCTTACCGATTCCAAAAGACAGTGTAGGGAGCCTC
CTATTCCCAGTTGTGGAAGGAAGACCAATGAGAGAGCAGTTGAGATTTTTACATTTGAAT
ACAGTGCAGCTTAGTAAACTGTTGCAAGAGAATGTGCCGTCATATGAAAAAGATCCTGGG
TTTGAGCAGTTTAAAATGTCAGAAAGATTGCATGGGAACTGGATCAGACTGTACTTGGAG
GAAAAGCATTCAGAAGTCCTATTCAACCTGGGCTCCAAGGTTCTCAGGCAGTACCTGGAT
GCTCTGAAGACGCTGAGCTTGTCCCTGAGTGCACAAGTGGCCCAGTTCTCACCCTGCTCC
TGCTCAGCGTCCCACAGGCACTGCACAGAAAGGCTGAGCTGGAAGTCCCACTGTCATCTC
CTGGGTTTTCTCTGCTCTTTTATTTGGTGATCCTGGTTCTTTCGGCCGTTCACGTCATTG
TGTGCACCTCAGCTGAAAGTTCGTGCTACTTCTGTGGCCTCTCGTGGCTGGCGGCAGGCT
GCCTTTCGTTTACCAGACTCTGGTTGAACACCTGGTGTGTGCCAAGTGCTGGCAGTGCCC
TGGACAGGGGGCCTCAGGGAAGGACGTGGAGCAGCCTTATCCCAGGCCTCTGGGTGTCCC
GACACAGGTGTTCACATCTGTGCTGTCAGGTCAGATGCCTCAGTTCTTGGAAAGCTAGGT
TCCTGCGACTGTTACCAAGGTGATTGTAAAGAGCTGGCGGTCACAGAGGAACAAGCCCCC
CAGCTGAGGGGGTGTGTGAATCGGACAGCCTCCCAGCAGAGGTGTGGGAGCTGCAGCTGA
GGGAAGAAGAGACAATCGGCCTGGACACTCAGGAGGGTCAAAAGGAGACTTGGTCGCACC
ACTCATCCTGCCACCCCCAGAATGCATCCTGCCTCATCAGGTCCAGATTTCTTTCCAAGG
CGGACGTTTTCTGTTGGAATTCTTAGTCCTTGGCCTCGGACACCTTCATTCGTTAGCTGG
GGAGTGGTGGTGAGGCAGTGAAGAAGAGGCGGATGGTCACACTCAGATCCACAGAGCCCA
GGATCAAGGGACCCACTGCAGTGGCAGCAGGACTGTTGGGCCCCCACCCCAACCCTGCAC
AGCCCTCATCCCCTCTTGGCTTGAGCCGTCAGAGGCCCTGTGCTGAGTGTCTGACCGAGA
CACTCACAGCTTTGTCATCAGGGCACAGGCTTCCTCGGAGCCAGGATGATCTGTGCCACG
CTTGCACCTCGGGCCCATCTGGGCTCATGCTCTCTCTCCTGCTATTGAATTAGTACCTAG
CTGCACACAGTATGTAGTTACCAAAAGAATAAACGGCAATAATTGAGAAAAAAAA
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CGCGAGGCGCGGGGAGCCTGGGACCAGGAGCGAGAGCCGCCTACCTGCAGCCGCCGCCCA
CGGCACGGCAGCCACCATGGCGCTCCTGCTGTGCTTCGTGCTCCTGTGCGGAGTAGTGGA
TTTCGCCAGAAGTTTGAGTATCACTACTCCTGAAGAGATGATTGAAAAAGCCAAAGGGGA
AACTGCCTATCTGCCATGCAAATTTACGCTTAGTCCCGAAGACCAGGGACCGCTGGACAT
CGAGTGGCTGATATCACCAGCTGATAATCAGAAGGTGGATCAAGTGATTATTTTATATTC
TGGAGACAAAATTTATGATGACTACTATCCAGATCTGAAAGGCCGAGTACATTTTACGAG
TAATGATCTCAAATCTGGTGATGCATCAATAAATGTAACGAATTTACAACTGTCAGATAT
TGGCACATATCAGTGCAAAGTGAAAAAAGCTCCTGGTGTTGCAAATAAGAAGATTCATCT
GGTAGTTCTTGTTAAGCCTTCAGGTGCGAGATGTTACGTTGATGGATCTGAAGAAATTGG
AAGTGACTTTAAGATAAAATGTGAACCAAAAGAAGGTTCACTTCCATTACAGTATGAGTG
GCAAAAATTGTCTGACTCACAGAAAATGCCCACTTCATGGTTAGCAGAAATGACTTCATC
TGTTATATCTGTAAAAAATGCCTCTTCTGAGTACTCTGGGACATACAGCTGTACAGTCAG
AAACAGAGTGGGCTCTGATCAGTGCCTGTTGCGTCTAAACGTTGTCCCTCCTTCAAATAA
AGCTGGACTAATTGCAGGAGCCATTATAGGAACTTTGCTTGCTCTAGCGCTCATTGGTCT
TATCATCTTTTGCTGTCGTAAAAAGCGCAGAGAAGAAAAATATGAAAAGGAAGTTCATCA
CGATATCAGGGAAGATGTGCCACCTCCAAAGAGCCGTACGTCCACTGCCAGAAGCTACAT
CGGCAGTAATCATTCATCCCTGGGGTCCATGTCTCCTTCCAACATGGAAGGATATTCCAA
GACTCAGTATAACCAAGTACCAAGTGAAGACTTTGAACGCACTCCTCAGAGTCCGACTCT
CCCACCTGCTAAGTTCAAGTACCCTTACAAGACTGATGGAATTACAGTTGTATAAATATG
GACTACTGAAGAATCTGAAGTATTGTATTATTTGACTTTATTTTAGGCCTCTAGTAAAGA
CTTAAATGTTTTTTAAAAAAAGCACAAGGCACAGAGATTAGAGCAGCTGTAAGAACACAT
CTACTTTATGCAATGGCATTAGACATGTAAGTCAGATGTCATGTCAAAATTAGTACGAGC
CAAATTCTTTGTTAAAAAACCCTATGTATAGTGACACTGATAGTTAAAAGATGTTTTATT
ATATTTTCAATAACTACCACTAACAAATTTTTAACTTTTCATATGCATATTCTGATATGT
GGTCTTTTAGGAAAAGTATGGTTAATAGTTGATTTTTCAAAGGAAATTTTAAAATTCTTA
CGTTCTGTTTAATGTTTTTGCTATTTAGTTAAATACATTGAAGGGAAATACCCGTTCTTT
TCCCCTTTTATGCACACAACAGAAACACGCGTTGTCATGCCTCAAACTATTTTTTATTTG
CAACTACATGATTTCACACAATTCTCTTAAACAACGACATAAAATAGATTTCCTTGTATA
TAAATAACTTACATACGCTCCATAAAGTAAATTCTCAAAGGTGCTAGAACAAATCGTCCA
CTTCTACAGTGTTCTCGTATCCAACAGAGTTGATGCACAATATATAAATACTCAAGTCCA
ATATTAAAAACTTAGGCACTTGACTAACTTTAATAAAATTTCTCAAACTATATCAATATC
TAAAGTGCATATATTTTTTAAGAAAGATTATTCTCAATAACTTCTATAAAAATAAGTTTG
ATGGTTTGGCCCATCTAACTTCACTACTATTAGTAAGAACTTTTAACTTTTAATGTGTAG
TAAGGTTTATTCTACCTTTTTCTCAACATGACACCAACACAATCAAAAACGAAGTTAGTG
AGGTGCTAACATGTGAGGATTAATCCAGTGATTCCGGTCACAATGCATTCCAGGAGGAGG
TACCCATGTCACTGGAATTGGGCGATATGGTTTATTTTTTCTTCCCTGATTTGGATAACC
AAATGGAACAGGAGGAGGATAGTGATTCTGATGGCCATTCCCTCGATACATTCCTGGCTT
TTTTCTGGGCAAAGGGTGCCACATTGGAAGAGGTGGAAATATAAGTTCTGAAATCTGTAG
GGAAGAGAACACATTAAGTTAATTCAAAGGAAAAAATCATCATCTATGTTCCAGATTTCT
CATTAAAGACAAAGTTACCCACAACACTGAGATCACATCTAAGTGACACTCCTATTGTCA
GGTCTAAATACATTAAAAACCTCATGTGTAATAGGCGTATAATGTATAACAGGTGACCAA
TGTTTTCTGAATGCATAAAGAAATGAATAAACTCAAACACAGTACTTCCTAAACAACTTC
AACCAAAAAAGACCAAAACATGGAACGAATGGAAGCTTGTAAGGACATGCTTGTTTTAGT
CCAGTGGTTTCCACAGCTGGCTAAGCCAGGAGTCACTTGGAGGCTTTTAAATACAAAACA
TTGGAGCTGGAGGCCATTATCCTTAGCAAACTAATGCAGAAACAGAAAATCAACTACCGC
ATGTTCTCACTTATAAGTGGGAGGTAATGATAAGAACTTATGAACACAAAGAAGGAAACA
ATAGACATTGGAGTCTATTTGAGAGGGGAGGGTGGGAGAAGGAAAAGGAGCAGAAAAGAT
AACTATTGAGTACTGCCTTCACACCTGGGTGATGAAATAATATGTACAACAAATCCCTGT
GACACATGTTTACCTATGGAACAAACCTTCATGTGTATCCCTAAACCTAAAATAAAAGTT
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GGATGCAGCAGAGAGGAGCAGCTGGAAGCCGTGGCTGCGCTCTCTTCCCTCTGCTGGGCG
TCCTGTTCTTCCAGGGTGTTTATATCGTCTTTTCCTTGGAGATTCGTGCAGATGCCCATG
TCCGAGGTTATGTTGGAGAAAAGATCAAGTTGAAATGCACTTTCAAGTCAACTTCAGATG
TCACTGACAAGCTTACTATAGACTGGACATATCGCCCTCCCAGCAGCAGCCACACAGTAT
CAATATTTCATTATCAGTCTTTCCAGTACCCAACCACAGCAGGCACATTTCGGGATCGGA
TTTCCTGGGTTGGAAATGTATACAAAGGGGATGCATCTATAAGTATAAGCAACCCTACCA
TAAAGGACAATGGGACATTCAGCTGTGCTGTGAAGAATCCCCCAGATGTGCACCATAATA
TTCCCATGACAGAGCTAACAGTCACAGAAAGGGGTTTTGGCACCATGCTTTCCTCTGTGG
CCCTTCTTTCCATCCTTGTCTTTGTGCCCTCAGCCGTGGTGGTTGCTCTGCTGCTGGTGA
GAATGGGGAGGAAGGCTGCTGGGCTGAAGAAGAGGAGCAGGTCTGGCTATAAGAAGTCAT
CTATTGAGGTTTCCGATGACACTGATCAGGAGGAGGAAGAGGCGTGTATGGCGAGGCTTT
GTGTCCGTTGCGCTGAGTGCCTGGATTCAGACTATGAAGAGACATATTGATGAAAGTCTG
TATGACACAAGAAGAGTCACCTAAAGACAGGAAACATCCCATTCCACTGGCAGCTAARGC
CTGTCAGAGAAAGTGGAGCTGGCCTGGACCATAGCGATGGACAATCCTGGAGATCATCAG
TAAAGACTTTAGGAACCACTTATTTATTGAATAAATGTTCTTGTTGTATTTATAAACTGT
TCAGGAAGTCTCATAAGAGACTCATGACTTCCCCTTTCAATGAATTATGCTGTAATTGAA
TGAAGAAATTCTTTTCCTGAGCA
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AAGGAGCAGCCCGCAAGCACCAAGTGAGAGGC&AAGTTACA(:T(; TGTTTCCCTTTGGC
TCCTGGGTACAATACTGATATTGTGCTCAGTAGACAACCACGGTCTCAGGAGATGTCTGA
TTTCCACAGACATGCACCATATAGAAGAGAGTTTCCAAGAAATCAAAAGAGCCATCCAAG
CTAAGGACACCTTCCCAAATGTCACTATCCTGTCCACATTGGAGACTCTGCAGATCATTA
AGCCCTTAGATGTGTGCTGCGTGACCAAGAACCTCCTGGCGTTCTACGTGGACAGGGTGT
TCAAGGATCATCAGGAGCCAAACCCCAAAATCTTGAGAAAAATCAGCAGCATTGCCAACT
CTTTCCTCTACATGCAGAAAACTCTGCGGCAATGTCAGGAACAGAGGCAGTGTCACTGCA
GGCAGGAAGCCACCAATGCCACCAGAGTCATCCATGACAACTATGATCAGCTGGAGGTCC
ACGCTGCTGCCATTAAATCCCTGGGAGAGCTCGACGTCTTTCTAGCCTGGATTAATAAGA
ATCATGAAGTAATGTTCTCAGCT!E&TGACAAGGAACCTGTATAGTGATCCAGGGATGAA
CACCCCCTGTGCGGTTTACTGTGGGAGACAGCCCACCTTGAAGGGGAAGGAGATGGGGAA
GGCCCCTTGCAGCTGAAAGTCCCACTGGCTGGCCTCAGGCTGTCTTATTCCGCTTGAARA
TAGGCAAARAAGTCTACTGTGGTATTTGTAATAAACTCTATCTGCTGAAAGGGCCTGCAGG
CCATCCTGGGAGTAAAGGGCTGCCTTCCCATCTAATTTATTGTAAAGTCATATAGTCCAT
GTCTGTGATGTGAGCCAAGTGATATCCTGTAGTACACATTGTACTGAGTGGTTTTTCTGA
ATAAATTCCATATTTTACCTATGA
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Box|

Cbservations where certain claims were found unsearchabls (Continuation of itemn 1 of first sheet)

This Internatioral Search Repart has not been esteblished i respect of certaln claims under Article T7{2)(a} for the following reasons:

t. Claims Mos.:

because they relate to subject matier nat reguired 10 be searched by this Autharity, namely:

ATthough claims 22 and 23, and claims 31-34 in as far as they pertain to in
vivo use, are directed to a methcd of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. E} Claims Nes.:

bacausa they relata ta parts of the (nternationat Application that do not comply with the prescribed requiremants to such
an extant thai no meaningful Inlernational Search can he carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. I:] Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Fule 6.4(2)

Box |l Observations where unity of inventien is lacking (Continuation of itern 2 of first sheet)

This Intermaticnal Searching Authority foend multipfa inventions in this IMernationat application, as follows:

see additional sheet

1. [:]

As all required additional search fees wera timaly paid by the applicant, this International Search Report covers all
searchable ¢laims,

2. D As all searchable claims could be searched without effert justifying an additional fee, this Autharity did sot invile payment
of any additional fee.

.3,D

As only some of the required additional search fees were timely paid by the applicant, this Internaticnal Seanch Report
covers only those claims far which fees were paid, specilically claims Nos.:

"

No required additicnal search fees were timely paid by the applicant. Consequently. this International Search Report s
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Invention 1. Claims 1-34 all partially

Remark an Protesi

D The additional search fees were accompanied by the appiicant’s protest.

|:| Ne protest accempanied the payment of adgilional search fees.

Form PCT/ISA/210 {continuation of first sheet {1)) {July 1908}
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International Application No. PCT/US 00 123522

FURTHER INFORMATICN CONTINUEDR FROM  PCT/ISA/ 210

This International Searching Authority found muitipie (groups of)
inventions in this international application, as follows:

Invention 1: claims 1-34, all partially

Polypeptides having at Teast 8@% homology to seq.1D.2,
designated PROLZ65, with or without its associated signal
peptide, nucleic acids encoding sald polypeptide, vectors
comprising them, host cells containing said vector, and
method for producing szid polypeptides using said host.
Chimeric proteins comprising said polypeptides, antibody
directed against said polypeptides, compositions of said
polypeptides or said antibodies, articie of manufacture
comprising said compesition, methods for diagnosis through
determination of the concentration of the pelypeptides aor
the expression level therecf, methods for identifying
(ant}agenists of said polypeptide, or compounds with alter
the expression of said nucleic acid.

Inventiaons 2-7: claims 1-34,
all partially and as far as applicahle

Subject matter as defined under invention 1, but Timited to
the respective proteins/nucieic acids encoding:

2. PRO1308, .

3. PRO1475,

4. PRO44O5,

5. PRO5723,
6. PRD7425, and
7. PRO9946.

For the sake of conciseness, the first subject matter is
explicitly defined, the other subject matters are defined by
analogy thereto.
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tnsrnational Appicaion Na, PCT/US 00/23522

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 216

Continuation of Box 1.2

A meaningful search for the full scope of claims 16-23 and 31-34 was not
possible due to the Tack of disclosure of the {ant}agonists (lack of
conciseness, clarity, support and disciosure, Art. 5 and & PCT). The
search of said claims in respect of these (ant)agonists has been Timited
to (ant)agonistic antibodies against the polypeptide(s} of claim 1, as
these are the only (ant)agonists which can be partially defined on the
basis of the underiying application, namely through the segquence of the
protein to which they are directed,

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule B6.1{(e) PCT). The applicant
is advised that the EPO poiicy when acting as an International
Preliminary Examining Autherity ts normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 11 procedure.
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