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1* value of a match with a stop */

-8

M
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* C-C increased from 12 to 15
* Z is average of EQ
* B is average of ND
* match with stop is _M; stop-stop = 0; J (joker) match

4
*®
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/*
*/
#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 JMPS 1024  /* max jmps in an path */
#define MX 4 I* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */
f#define DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 1* penalty for a gap */
#define DINS1 1 /* penalty per base */
#define 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[MAXJMP]; /* base no. of jmp in seq x */
|3 /* limits seq to 2*16 -1 */
struct diag {
int soore; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp i, /* list of jmps */
I8
struct path {
int spc; /* number of leading spaces */
short  n[YMPS];/* size of jmp (gap) */
int x[JMPS]; /* loc of jmp (last elem before gap) */
b
char *ofile; /¥ output file name */
char - *pamex{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 dpa: main() */
int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */ '
int len0, lenl; /* seq lens */
int ngapx, ngapy; 1* 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 ppi2]; /* holds path for segs */
char *calloc(), *malloc(), *index(), *strcpyQ;
char *getseq(), *g_calloc();
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{* Needleman-Wunsch alignment program

*

* usage: progs filel file2

L N I R R K

*

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
Qutput is in the file "align.out"

* 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] < <(D-'AM|(I < <(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< <CE~AN|(U< <('Q-'A")
15
main(ac, av)
int ac; !
char *avll: ©
{
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);
namex[0] = av[1];
namex[1] = av2];
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 */
readjmpsQ; /* get the actual jmps */
print(); 1* print stats, alignment */
cleanup(0); /% unlink any tmp files */
}
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10§

/* 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

*toagap inseqy.
*/
nw() . nw
{ ’ :
char *x, *py; /* seqs and ptrs ¥/
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, rowl */
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+lenl +1, sizeof(struct diag));

ndely = (int *)g_calloc("to get ndely”, lenl +1, sizeof(int));

dely = (int ®)g_calloc("to get dely", lenl +1, sizeof(int));

col0 = (int *)g_calloc("to get col0", lenl +1, sizeof(int));

coll = (it *)g_calloc("to get coll”, lenl+1, sizeof(int));

ins0 = (dna)? DINSO : PINSO;

insl = (dna)? DINSI : PINSI; ’

smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {
colOfyy] = dely[yy] = colOfyy-1] - insl;
ndely[yyl = yy;

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

}
else ’
for (yy = 1, yy <= lenl; yy++)
delyfyy) = -ins0;
/* fill in match matrix
*/
for (px = segx[0], xx = 1; xx < = len0; px++, xx++) {
/* initialize first entry in col
*/.
if (endgaps) {
ifxx==1)
col1[0) = delx = -(ins0+insl);
else
col1[0] = delx = col0[0] - insl;
ndelx = xx;
else {
col1[0] = Q;
delx = -ins0;
ndeix = 0;
} .
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e IW
for (py = seqx[1], yy = 1; yy <= lenl; py++, yy++) {
mis = colO[yy-1];
if (dna) .
mis += (xbm[*px-'A']J&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 | | ndelylyy] < MAXGAP) {
if (colOlyy] - ins0 > = delyfyy]) {
delylyy]l = colOlyy] - (insO+ins1);
ndelylyy] = 1;

dely[yy] -= insl;
ndely[yy]++;

}else {

} else {
if (colOfyy] - (insO--ins1) > = dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);

ndely[yy] = 1;
} else . :
} ndelylyyl++;
I* update penalty for del in y seq;

* favor new del over ongong del
*/ .
if (endgaps | | ndelx < MAXGAP) {
if (coll[yy-1] - insO > = delx) {
delx = collfyy-1] - (insO-+ins1);
ndelx = 1;
} else {
delx -= insl;
ndelx++;

} else { .

if (collfyy-1] - (insO+ins1) > = delx) {
delx = collfyy-1] - (insO-+ins1);
mdelx = 1;

Jelse
ndelx+ +;

}

/* pick the maximum score; we're favoring
* mis over any del and delx over dely
*/

gouoobog
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id =xx-yy + lenl - 1;
if (mis > = delx && mis > = delyfyy])
coll[yy) = mis;
else if (delx > = dely[yy]) {
coll[yy] = delx;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (ldna. || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)). {
dx[id].ijmp+ +;
if (++ij > = MAXIMP) {
writejmps(id);
ij = dxfid].ijrop = 0;
dxfid].offset = offset;
offset + = sizeof(struct jmp) + sizeof(offset);
}

} .
dx[id].jp.n[ij] = ndelx;
dx[id].jp.x{j] = xx;
dx(id].score = delx;

}
else {
collfyy] = delylyyl;
ij = dx[id].ijmp;
. if (dx[id].jp.n[0] && (ldva | | (ndely[yy] >= MAXIMP
&& xx > dx[id).jp.x{ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijoop++;
if (++ij >= MAXIMP) {
' writejmps(id);
ij = dx[id}.ijmp = 0;
dx[id].offset = offset;
offset + = sizeof(struct jmp) + sizeof(offset);
} ’ i
dx[id].jp.nfij] = -ndelylyyl;
dxfid).jp.x[ij] = xx;
dx[id].score = delylyy];

3
if (xx == len0 && yy < lenl) {
/% last col

*/
if (endgaps)
coll[yy] -= insO+insl*(lenl-yy);
if (coll[yy] > smax) {
smax = coll[yy];
dmax = id;

}

3
if (endgaps && xx < len0)

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

smax = coll[yy-1};

dmax = id;

tmp = col0; col0 = coll; coll = tmp;
3
(void) free((char *)ndely);
(void) free((char *)dely);

(void) free((char *)col0);
(void) free((char *)coll); }
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*

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

0

© * static: .
* getmat() — trace back best path, count matches: print()
* pr_alignQ) - print alignment of described in array p[]: print()
* dumpblock() ~ dump a block of lines with numbers, stars: pr_align()
* pums() -- put out a number line: dumpblock()
* putline() — put out a line (name, [num], seq, [pum]): dumpblock()
* stars() - -put a line of stars: dumpblock() .
* stripname() -~ strip any path and prefix from a seqname
*/ .

‘Hinclude "nw.h"

#define SPC 3
#define P_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 *x; /* output file */

printQ)

{

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", pamex[1], lenl);
olen = 60; .
Ix = len0;
ly = lenl;
firstgap = lastgap = 0;
if (dmax < lenl - 1) { ,/* leading gapinx ¥/
ppl0].spc = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

}

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

3 .

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

}
else if (dmax0 > len0 - 1) { /* trailing gap iny */
lastgap = dmax0 - (len0 - 1);

ly -= lastgap;
H
getmat(Ix, ly, firstgap, lastgap);
pr._align;
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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; . I'* leading trailing overlap */
{ .
int nm, i0, il, siz0, sizl;
char outx[32];
double pet;
register n0, nl;

register char *p0, *pl;

/* get total matches, score

*/

10 = il = siz0 = sizl = 0;
p0 = seqx{0] + pp{1].spe;
pl = seqx{1] + pp[0].spc;

n0 = pp[l].spc + 1;.

nl = pp[0].spc + 1;’

nm = 0;
while ( *p0 && *pl ) {
if (siz0) {
pl++;
nl++;
siz0--;
H
else if (sizl) {
pO+-+;
80+ +;
sizl—;
} .
else {
if (xbm[*p0-'A"}&xbm[*p1-'A'])
nm++;
if (00+ + == pp[0].x[i0])
§iz0 = pp[0].o[i0++];
if (ni++ == pp[l].x[il])
sizl = pp{1}.0fil++];
pO++;
pl++;
}
}
/¥ pet hbmology:

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

*
if (endgaps)

Ix = (len0 < lenl)? len0 : lenl;
else

k=0x<ly?lk: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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1%

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

fprintfifx, ", gaps in second sequence: %d”, gapy);
if (gapy) {
(void) sprintf{outx, " (%d %s%s)",
ngapy, (dna)? "base":*residue”, (ngapy == 1)? "":"s");
forintf(£x, " %s", outx);

H
© if (dma)
fprintf(fx,
"\n<score: %d (match = %d, mismatch = %d, gap pemalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSO, DINS1);

else
fprintf(Ex, :
“\n< score: %d (Dayhoff PAM 250 matrix, gap pénalty = %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 iil2]; /* jmp index for a path */
static ncl2); /* number at start of current linc */
static nif2); {* 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_LINEJ; /* 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(pamex[i]);
if (on > lmax)
Imax = nn;

ocfi] = 1;

nifi] = 1;

sizl{i] = ijfi] = 0;

psfil = seqx{il;

poli] = outfi]; }

gooood
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for (nn = nm = 0, more = 1; more; ) {
' for (i = more = 0;i < 2; i++) {
[*
* do we have more of this sequence?
*/
it (1*psli])
continue;

more++;

if (pplil.spc) {  /* leading space %/
*pofi]l++ ="'";
ppli].spc-~;

elseif (siz[i) { /*mnagap*®
*poli]++ = -

siz[i}—

‘ else { /* we're putting a seq element
*/
*poli] = *pslil;
if (islower(*ps[i}))
*psli] = toupper(*ps(il);
poli)++;
psfi]++;

%
* are we at next gap for this seq?
*/

if (nifi] == ppfil-x[HHID {

lt

* we need to merge all gaps
* gt this location
o .
siz{i} = pplil.n[ij[il + +];
while (nili] == pp{i].xEj[ill)
siz[i] += pplil.nfijli]++);

nifij+ +;

}

if (++on == olen | | !more && nn) {
dumpblock(;
for (i=0;i < 2;i++)
poli] = outi];

nn = 0;
.}

H
}
,’ *
* dump a block of lines, including numbers, stars: pr_alignQ
*/
static
dumpblock()
{

register i;

for i=0;i<2;i++)
*pofi]— = '"\0';

guooog
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for (i = 0;1 < 2;i++) {
if (*out[i] && (*outfi} {="" ” *pofi) 1=" ") {

' f@G==0)
© nums(i);
if (i == 0 && *out[1])
starsQ;
putline(i);
if G == 0 && *out[1])
fprintf(fx, star);
if i ==1)
nums(i);
}
}
H
*
* put out a number line: dumpblock()
¥/
static
nums(ix) '
int ix; /* index in out[] holding seq line */
{
char nlinefP_LINE];
register L
register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P_SPC; i+ 4, pn++)
*Pn P 1;
for (i = nclix], py = out[ix]; *py; py++, pn++) {
ifCpy ==""[| *py ==")
pa=""
else {
%0 ==0]]|(==1&&ncfix] I= 1)) {
j=A<0-i:i
for (px = pn; j; j /= 10, px--)
*px = j%10 + '0';
ifi <0
*px = -
}
“else
o=ty
i++;
}
}
*pn = "\0';
nefix] = i;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(void) putc("\n', x);
}
[*
* put out a line (name, [num], seq, [mmj): dumpblock(
*/ .
static
putline(ix)
int ix; {

guooog
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. ...putline
int i

register char *px;

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

for (; i < Imax+P_SPC;i++)
(veoid) putc(’ °, £x);

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

I
* put a line of stars (segs always in out[0], out[1]): dumpblock(
*/
static
stars() tars
{
int

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

if (*out[0] || (*out[0] == "' && *(pof0]) =="") ||
t*out[1] || (*out[1] == ' "' && *(po[1]) ==""))
return;
‘px = star;
for (i = lmax+P_SPC; i; i~)
*ox++ ="'";

for (p0 = out[0], p! = outf1]; *p0 && *pl; pO++, pl++) {
if (isalpha(*p0) && isalpha(*p1)) {

If (xbm[*p0-"A"J&xbm[*p1-'A']) {
cx = "%}
. om++;

H
else if (Idna && _day[*p0-'A'l[*pl-'A’] > 0)
cx = l.l;
else
cx - * I;
3
else
cx=""
*px++ = cx;
3
*px++ = "\n';
*px = "\0';

goobog
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1 l‘t
/*
* strip path or prefix from pn, return len: pr_alignQ)
*/
1statie
stripname(pn) . stripname
char  *pn; /* file name (may be path) */
{
register char *px, *py;
i
py = 0;
for (px = pu; *px; px++)
if (G*px =="I")
py =px+1;
if (oy) ‘
(vold) strepy(pn, py);
return(strien(pn));
H

gouoobog
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1 3
/*
* cleanup() — cleamup any tmp file
* getseq() — read in seq, set dna, len, maxien
* 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 = ‘Itmp/homgié()()ﬁ()(“; /* tmp file for jmps */
FILE *fj; ! {
* int cleanup(); /* cleanup tmp file */
long Iseck();
1*
* remove any tmp file if we blow
*/
cleamip(i) cleanup
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 * . :
f

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

{
char line[1024], *pseq;
register char *px, *py;
int natgce, 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 (Mine == ";' || *line == '<"' || *ling == '>")
continue;
for (px = line; *px l= "\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);

H
pseq[0] = pseq[1] = pseq[2] = pseq(3] = "0';

guooog
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.s.getseq
py = pseq + 4;
*len = tlen;
rewind(fp);

while (fgets(line, 1024, 1p)) {
if (Mine == ;' || *line == "< || *ine == "'>")
continue;
for (px = line; *px !="\n'; px++) {
if (isupper(*px))
*py++ = *px;
else if (islower(*px))
*py++ = toupper(*px);
if (index("ATGCU",*(py-1)))
natge+ +;
} .

}

*py++ = "\0';

*py = "\0';

(void) felose(fp);

dna = natgc > (tlen/3);
N return(pseq+4);

char *

g_calloc(msg, nx, sz) ! . g calloc
char  *msg; /* program, calling routine */ '

int nx, §z; /* 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);

*
* get final jmps from dx{] or tmp file, set pp[], reset dmax: mainQ)
*/

;&djmpsO ' .readjmps

int fad = -1;
int siz, i0, il;
register i, j, xx;

if () {
(void) fclose(fi);
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) {
for (j = dx[dmax].ijmp; j > = 0 && dx[dmax].jp.x[j] > = xx; j--)

’

guooog



(76)
Table 1 (cont’)

if (j < 0 && dx[dmax].offset && f) {
(vold) Iseek(fd, dx[dmax].offset, 0);
(vold) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));

uoboooboooboaobod

...readjmps

(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].offset));

dx{dmax].ijmp = MAXIMP-1;
}
else

break;

}

if @ > = IMPS) {
fprintf(stderr, *%s: t00 many gaps in alignment\n", prog);
cleanup(1);

}
HGi>=0){
siz = dx[dmax].jp.n[j);
xx = dx[dmax].jp.x[j];
dmax + = siz;
if (siz < 0) { . 1* gap in second seq */
pp(11nfil] = -siz;
. XX += siz;
J*id = xx-yy + lenl - 1
*/
pp(11.x[i1] = xx - dmax + lenl - 1;
gapy++; :
. ngapy -= siz;
7* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
il++;

}
else if (siz > 0) { /* gap in first seq */
pp[0].nfi0] = siz;
ppl01.x[i0] = xx;
gapx++;
ngapx += siz;
1* ignore MAXGAP when doing endgaps */
. siz = (siz < MAXGAP || endgaps)? siz : MAXGAP;

0++;
3
}
else
break;
}
/* reverse the order of jmps
*/

for (j = 0, i0—; j < i0; j++, i0-) {
i = pp(0].aj]; ppl0l.nj] = ppi0).ufi0}; pp[0].nfi0] = i;
i = pp[0].x[j]; pp[0).x[j] = ppl[0].x[i0); pp[0].x[i0] = i;

for ( = 0, il~; j < il; j++, il-) { :
i = pp[1].nfj); ppli].ali] = pp[1].nfil]; ppl1].nfil] = i;
i = pp[1].x{jl; pp[11-x[j] = pp{1]-x[i1]; pp{1].xLi1] = i;

}
if(fd >=10)

(void) close(fd);
ir ) {

(void) unlink(jname);

f=0;
offset = 0;

gooood
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1 [ o
/*
* write a filled jmp struct offset of the prev one (if any): nw(
O[ .
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 ((§ = fopen(jname, "w") == 0) {
fprintf(stderr, " %s: can't write %s\n", prog, jname);
exit(l);
} B
(veid) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, f);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);
}
ogoodono
*x 2
PRO D:0,0.0:0.0.0.0.:0.0.00.0.0.9.¢ EE=15T3I/8)
4 SO | XXXXKYYYYYYY (RE =127/

% T X BES=

(ALIGN2 IZ &> TRIE SNz, Z2DORY XT7F FEFIOMT-E L7 I/ BEREDOH) + (PRO
RYRTFROT I ) BBREOKE) -

5 <+ 15=33.3%

gooood
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#3
PRO XOOKXKKKXK
)0 T ATAVAE | XXXXXYYYYYYZZYZ

% 7 X/ MESIRE— =

uoboooboooboaobod

(B&=10 73 /B8
EX =157 /8

(ALIGN.2 IZ Lo THREENZ, ZHoDOR Y R7F FEFIOBT—HK L7 I/ BEREOH + (PRO

RYARTF ROT I BBEEOKRE) -

5 + 10=50%
gogopood
#* 4
PRO - DNA NNNNNNNNNNNNNN
e DNA NNNNNNLLLLLLLLLL

% EZRECSR—E =

(EE =14 XZLFFK)
(FEE =16 X7 VFFFR

(ALIGN2 IZ &> THREEN, ZHoOBBRFOB T LEX 7 LAF Fo) + (PRO - DNA

BRSO X 7 AT FORE) =

6 + 14=429%
ooooono
* 5
PRO - DNA NNNNNNNNNNNN
H#EE DNA NNNNLLLVV

% FZERELSR—E =

(& =12 X7 VFFF)
(Length=9 X7 LAF K)

(ALIGN-2 iIZ & »THREENZ, ZHoOBEFIOE T—HLZX 7 LAF FOH) + (PRO - DNA

BREFIOX 7 LATF RO -

4 +12=333%
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AGGCGGGCAGCAGCTGCAGGCTGACCTTGCAGCTTGGCGGAATGGACTGGCCTCACAACCTGCTGTTTCTT
CTTACCATTTCCATCTTCCTGGGGCTGGGCCAGCCCAGGAGCCCCARAAGCAAGAGGAAGGGGCAAGGGCG
GCCTGGGCCCCTGGCCCCTGGCCCTCACCAGGTGCCACTGGACCTGGTGTCACGGATGAAACCGTATGCCC
GCATGGAGGAGTATGAGAGGAACATCGAGGAGATGGTGGCCCAGCTGAGGAACAGCTCAGAGCTGGCCCAG
AGAAAGTGTGAGGTCAACTTGCAGCTGTGGATGTCCAACAAGAGGAGCCTGTCTCCCTGGGGCTACAGCAT
CAACCACGACCCCAGCCGTATCCCCGTGGACCTGCCGGAGGCACGGTGCCTGTGTCTGGGCTGTGTGAACC
CCTTCACCATGCAGGAGGACCGCAGCATGGTGAGCGTGCCGGTGTTCAGCCAGGTTCCTGTGCGCCGCCGC
CTCTGCCCGCCACCGCCCCGCACAGGGCCTTGCCGCCAGCGCGCAGTCATGGAGACCATCGCTGTGGGCTG
CACCTGCATCTTCTGAATCACCTGGCCCAGAAGCCAGGCCAGCAGCCCGAGACCATCCTCCTTGCACCTTT
GTGCCAAGAAAGGCCTATGAAAAGTAAACACTGACTTTTGAAAGCAAG

gogd
MDWPHNLLFLLTISIFLGLGQPRSPKSKRKGQGRPGPLAPGPHQVPLDLVSRMKPYARMEEYERNI EEMVA
QLRNSSELAQRKCEVNLQLWMSNKRSLSPWGYSINHDPSRIPVDLPEARCLCLGCVNPFTMQEDRSMVSVP
VFSQVPVRRRLCPPPPRTGPCRQRAVMETIAVGCTCIF

gooo

GCCAGGTGTGCAGGCCGCTCCAAGCCCAGCCTGCCCCGCTGCCGCCACCATGACGCTCCTCCCCGGCCTCC
TGTTTCTGACCTGGCTGCACACATGCCTGGCCCACCATGACCCCTCCCTCAGGGGGCACCCCCACAGTCAC
GGTACCCCACACTGCTACTCGGCTGAGGAACTGCCCCTCGGCCAGGCCCCCCCACACCTGCTGGCTCGAGG
TGCCAAGTGGGGGCAGGCTTTGCCTGTAGCCCTGGTGTCCAGCCTGGAGGCAGCAAGCCACAGGGGGAGGC
ACGAGAGGCCCTCAGCTACGACCCAGTGCCCGGTGCTGCGGCCGGAGGAGGTGTTGGAGGCAGACACCCAC
CAGCGCTCCATCTCACCCTGGAGATACCGTGTGGACACGGATGAGGACCGCTATCCACAGAAGCTGGCCTT
CGCCGAGTGCCTGTGCAGAGGCTGTATCGATGCACGGACGGGCCGCGAGACAGCTGCGCTCAACTCCGTGC
GGCTGCTCCAGAGCCTGCTGGTGCTGCGCCGCCGGCCCTGCTCCCGCGACGGCTCGGGGCTCCCCACACCT
GGGGCCTTTGCCTTCCACACCGAGTTCATCCACGTCCCCGTCGGCTGCACCTGCGTGCTGCCCCGTTCAGT
GTGACCGCCGAGGCCGTGGGGCCCCTAGACTGGACACGTGTGCTCCCCAGAGGGCACCCCCTATTTATGTG
TATTTATTGTTATTTATATGCCTCCCCCAACACTACCCTTGGGGTCTGGGCATTCCCCGTGTCTGGAGGAL
AGCCCCCCACTGTTCTCCTCATCTCCAGCCTCAGTAGTTGGGGGTAGAAGGAGCTCAGCACCTCTTCCAGC
CCTTAAAGCTGCAGAAAAGGTGTCACACGGCTGCCTGTACCTTGGCTCCCTGTCCTGCTCCCGGCTTCCCT
TACCCTATCACTGGCCTCAGGCCCCGCAGGCTGCCTCTTCCCAACCTCCTTGGAAGTACCCCTGTTTCTTA
AACAATTATTTAAGTGTACGTGTATTATTAAACTGATGAACACATCCCCAARAA
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MTLLPGLLFLTWLHTCLAHHDPSLRGHPHSHGTPHCYSAEELPLGOAPPHLLARGAKWGQALPVALVSSLE
AASHRGRHERPSATTQCPVLRPEEVLEADTHQRSISPWRYRVDTDEDRYPQKLAFAECLCRGCIDARTGRE
TAALNSVRLLOSLLVLRRRPCSRDGSGLPTPGAFAFHTEFIHVPVGCTCVLPRSV

VT FNRTF R TI/® 1-18
FoLr%t—¥ ) UL : TI/®8 112-121
N-3 U A bA MAGERAL : 7 I/M 32-38;55-61;133-139
ATy R 7 X ®3-25
IL-17 W% U CHRRIAS 22 AR - 7 X /B 99-195

oooo

GGCTTGCTGAAAATAAAATCAGGACTCCTAACCTGCTCCAGTCAGCCTGCTTCCACGAGGCCTGTCAGTCA
GTGCCCGACTTGTGACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAGTGCAGAGGGCTGCCTGAGGGCT
GTGCTGAGAGGGAGAGGAGCAGAGATGCTGCTGAGGGCTGGAGGCGAGGCCAAGCTGCCAGGTTTGGGGCTGG
GGGCCAAGTGGAGTGAGAAACTGGGATCCCAGGGGGAGGGTGCAGATGAGGGAGCGACCCAGATTAGGTGA
GGACAGTTCTCTCATTAGCCTTTTCCTACAGGTGGTTGCATTCTTGGCAATGGT CATGGGAACCCACACCT
ACAGCCACTGGCCCAGCTGCTGCCCCAGCAAAGGGCAGGACACCTCTGAGGAGCTGCTGAGGTGGAGCACT
GTGCCTGTGCCTCCCCTAGAGCCTGCTAGGCCCAACCGCCACCCAGAGTCCTGTAGGGCCAGTGAAGATGG
ACCCCTCAACAGCAGGGCCATCTCCCCCTGGAGATATGAGTTGGACAGAGACTTGAACCGGCTCCCCCAGG
ACCTGTACCACGCCCGTTGCCTGTGCCCGCACTGCGTCAGCCTACAGACAGGCTCCCACATGGACCCCCGG
GGCAACTCGGAGCTGCTCTACCACAACCAGACTGTCTTCTACAGGCGGCCATGCCATGGCGAGAAGGGCAC
CCACAAGGGCTACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTAGCTTGTGTGTGTGTGCGGCCCCGTG
TGATGGGCTAGCCGGACCTGCTGGAGGCTGGTCCCTTTTTGGGAAACCTGGAGCCAGGTGTACAACCACTT
GCCATGAAGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGAAGTGCTGTCTGGAGCAGCAGGATCCCGGGA
CAGGATGGGGGGCTTTGGGGAAAACCTGCACTTCTGCACATTTTGAAAAGAGCAGCTGCTGCTTAGGGCCG
CCGGAAGCTGGTGTCCTGTCATTTTCTCTCAGGAAAGGTTTTCAAAGTTCTGCCCATTTCTGGAGGCCACC
ACTCCTGTCTCTTCCTCTTTTCCCATCCCCTGCTACCCTGGCCCAGCACAGGCACTTTCTAGATATTTCCC
CCTTGCTGGAGAAGAAAGAGCCCCTGGTTTTATTTGTTTGTTTACTCATCACTCAGTGAGCATCTACTTTG
GGTGCATTCTAGTGTAGTTACTAGTCTTTTGACATGGATGATTCTGAGGAGGAAGCTGTTATTGAATGTAT
AGAGATTTATCCAAATAAATATCTTTATTTAAAAATGAAAAA
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MRERPRLGEDSSLISLFLQVVAFLAMVMGTHTYSHWPSCCPSKGQDTSEELLRWSTVPVPPLEPARPNRHP
ESCRASEDGPLNSRAISPWRYELDRDLNRLPODLYHARCLCPHCVSLOQTGSHMDPRGNSELLYHNQTVEYR
RPCHGEKGTHKGYCLERRLYRVSLACVCVRPRVMG

ST FNARTF R T/ 1-32

N-2"U = 3 UALERAL : T I /B 136-140

FurFxF—8Y UEREL: 7 I/ 127-135

N-3 U A MA NALERAL: 7 X /B 44-50;150-156
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ATGCTGGTAGCCGGCTTCCTGCTGGCGCTGCCGCCGAGCTGGGCCGCGGGCGCCCCCAGGGCGGGCAGGCG
CCCCGCGLCGGCCGCGGGGCTGCGCGGACCGGCCGGAGGAGCTACTGGAGCAGCTGTACGGGCGCCTGGLGG
CCGGCGTGCTCAGTGCCTTCCACCACACGCTGCAGCTGGGGCCGCGTGAGCAGGCGCGCAACGCGAGCTGC
CCGGCAGGGGGCAGGCCCGGCGACCGCCGCTTCCGGCCGCCCACCAACCTGCGCAGCGTGTCGCCCTGGGC
CTACAGAATCTCCTACGACCCGGCGAGGTACCCCAGGTACCTGCCTGAAGCCTACTGCCTGTGCCGGGGCT
GCCTGACCGGGCTGTTCGGCGAGGAGGACGTGCGCTTCCGCAGCGCCCCTGTCTACATGCCCACCGTCGTC
CTGCGCCGCACCCCCGCCTGCGCCGGCGGCCGTTCCGTCTACACCGAGGCCTACGTCACCATCCCCGTGGG
CTGCACCTGCGTCCCCGAGCCGGAGAAGGACGCAGACAGCATCAACTCCAGCATCGACAAACAGGGCGCCA
AGCTCCTGCTGGGCCCCAACGACGCGCCCGCTGGCCCCTGAGGCCGGTCCTGCCCCGGGAGGTCTCCCCGG
CCCGCATCCCGAGGCGCCCAAGCTGGAGCCGCCTGGAGGGCTCGGTCGGCGACCTCTGAAGAGAGTGCACC
GAGCAAACCAAGTGCCGGAGCACCAGCGCCGCCTTTCCATGGAGACTCGTAAGCAGCTTCATCTGACACGG
GCATCCCTGGCTTGCTTTTAGCTACAAGCAAGCAGCGTGGCTGGAAGCTGATGGGAAACGACCCGGCACGG
GCATCCTGTGTGCGGCCCGCATGGAGGGTTTGGAARAGTTCACGGAGGCTCCCTGAGGAGCCTCTCAGATC
GGCTGCTGCGGGTGCAGGGCGTGACTCACCGCTGGGTGCTTGCCAAAGAGATAGGGACGCATATGCTTTTT
AAAGCAATCTAAAAATAATAATAAGTATAGCGACTATATACCTACTTTTAAAATCAACTGTTTTGAATAGA
GGCAGAGCTATTTTATATTATCAAATGAGAGCTACTCTGTTACATTTCTTAACATATAAACATCGTTTTTT
ACTTCTTCTGGTAGAATTTTTTAAAGCATAATTGGAATCCTTGGATAAATTTTGTAGCTGGTACACTCTGG
CCTGGGTCTCTGAATTCAGCCTGTCACCGATGGCTGACTGATGAAATGGACACGTCTCATCTGACCCACTC
TTCCTTCCACTGAAGGTCTTCACGGGCCTCCAGGTGGACCAAAGGGATGCACAGGCGGCTCGCATGCCCCA
GGGCCAGCTAAGAGTTCCAAAGATCTCAGATTTGGTTTTAGTCATGAATACATAAACAGTCTCAAACTCGC
ACAATTTTTTCCCCCTTTTGAAAGCCACTGGGGCCAATTTGTGGTTAAGAGGTGGTGAGATAAGAAGTGGA
ACGTGACATCTTTGCCAGTTGTCAGAAGAATCCAAGCAGGTATTGGCTTAGTTGTAAGGGCTTTAGGATCA
GGCTGAATATGAGGACAAAGTGGGCCACGTTAGCATCTGCAGAGATCAATCTGGAGGCTTCTGTTTCTGCA
TTCTGCCACGAGAGCTAGGTCCTTGATCTTTTCTTTAGATTGAAAGTCTGTCTCTGAACACAATTATTTGT
AAAAGTTAGTAGTTCTTTTTTAAATCATTAAAAGAGGCTTGCTGAAGGAT
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MLVAGFLLALPPSWAAGAPRAGRRPARPRGCADRPEELLEQLYGRLAAGVLSAFHHTLOLGPREQARNASC
PAGGRPGDRRFRPPTNLRSVSPWAYRISYDPARYPRYLPEAYCLCRGCLTGLFGEEDVRFRSAPVYMPTVV
LRRTPACAGGRSVYTEAYVTIPVGCTCVPEPEKDADSINSSIDKQGAKLLLGPNDAPAGP

T FARTF R 7/ 1-15
N-7"V o S VALERAL : 73 /B 68-72;181-185
Furxr—¥ ) R 7 /B 97-106
N-3I U R b A ACEL: 7 I/ 17-23;49-55;74-80;
118-124
7 I FALERAL: 7B 21-25
oooo

CAACTGCACCTCGGTTCTATCGATAGCCACCAGCGCAACATGACAGTGAAGACCCTGCATGGCCCAGCCAT
GGTCAAGTACTTGCTGCTGTCGATATTGGGGCTTGCCTTTCTGAGTGAGGCGGCAGCTCGGAAAATCCCCA
AAGTAGGACATACTTTTTTCCAAAAGCCTGAGAGTTGCCCGCCTGTGCCAGGAGGTAGTATGAAGCTTGAC
ATTGGCATCATCAATGAAAACCAGCGCGTTTCCATGTCACGTAACATCGAGAGCCGCTCCACCTCCCCCTG
GAATTACACTGTCACTTGGGACCCCAACCGGTACCCCTCGGAAGTTGTACAGGCCCAGTGTAGGAACTTGG
GCTGCATCAATGCTCAAGGAAAGGAAGACATCTCCATGAATTCCGTTCCCATCCAGCAAGAGACCCTGGTC
GTCCGGAGGAAGCACCAAGGCTGCTCTGTTTCTTTCCAGTTGGAGAAGGTGCTGGTGACTGTTGGCTGCAC
CTGCGTCACCCCTGTCATCCACCATGTGCAGTAAGAGGTGCATATCCACTCAGCTGAAGAAG

googo

MTVKTLHGPAMVKYLLLSILGLAFLSEAAARKIPKVGHTFFQKPESCPPVPGGSMKLDIGIINENQRVSMS
RNIESRSTSPWNYTVITWDPNRYPSEVVQAQCRNLGCINAQGKEDISMNSVPIQQETLVVRRKHQGCSVSFQ
LEKVLVTVGCTCVTPVIHHVQ

7 VERE 7 I/ 1-30

N-2" U 3 AR : 7 I /Bt 83-86

N-3 U X b A NVACERAL: T /B 106-111;136-141
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CCGGCGATGTCGCTCGTGCTGCTAAGCCTGGCCGCGCTGTGCAGGAGCGCCGTACCCCGAGAGCCGACCGT
TCAATGTGGCTCTGAAACTGGGCCATCTCCAGAGTGGATGCTACAACATGATCTAATCCCCGGAGACTTGA
GGGACCTCCGAGTAGAACCTGTTACAACTAGTGTTGCAACAGGGGACTATTCAATTTTGATGAATGTAAGC
TGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAGGCCACCAAGATTTGTGTGACGGGCAAAAGCAA
CTTCCAGTCCTACAGCTGTGTGAGGTGCAATTACACAGAGGCCTTCCAGACTCAGACCAGACCCTCTGGTG
GTAAATGGACATTTTCCTACATCGGCTTCCCTGTAGAGCTGAACACAGTCTATTTCATTGGGGCCCATAAT
ATTCCTAATGCAAATATGAATGAAGATGGCCCTTCCATGTCTGTGAATTTCACCTCACCAGGCTGCCTAGA
CCACATAATGAAATATAAAAAAAAGTGTGTCAAGGCCGGAAGCCTGTGGGATCCGAACATCACTGCTTGTA
AGAAGAATGAGGAGACAGTAGAAGTGAACTTCACAACCACTCCCCTGGGAAACAGATACATGGCTCTTATC
CAACACAGCACTATCATCGGGTTTTCTCAGGTGTTTGAGCCACACCAGAAGAAACAAACGCGAGCTTCAGT
GGTGATTCCAGTGACTGGGGATAGTGAAGGTGCTACGGTGCAGCTGACTCCATATTTTCCTACTTGTGGCA
GCGACTGCATCCGACATAAAGGAACAGTTGTGCTCTGCCCACAAACAGGCGTCCCTTTCCCTCTGGATAAC
AACAAAAGCAAGCCGGGAGGCTGGCTGCCTCTCCTCCTGCTGTCTCTGCTGGTGGCCACATGGGTGCTGGT
GGCAGGGATCTATCTAATGTGGAGGCACGAAAGGATCAAGAAGACTTCCTTTTCTACCACCACACTACTGC
CCCCCATTAAGGTTCTTGTGGTTTACCCATCTGAAATATGTTTCCATCACACAATTTGTTACTTCACTGAA
TTTCTTCAAAACCATTGCAGAAGTGAGGTCATCCTTGAAAAGTGGCAGAAAAAGAAAATAGCAGAGATGGG
TCCAGTGCAGTGGCTTGCCACTCAAAAGAAGGCAGCAGACAAAGTCGTCTTCCTTCTTTCCAATGACGTCA
ACAGTGTGTGCGATGGTACCTGTGGCAAGAGCGAGGGCAGTCCCAGTGAGAACTCTCAAGACCTCTTCCCC
CTTGCCTTTAACCTTTTCTGCAGTGATCTAAGAAGCCAGATTCATCTGCACAAATACGTGGTGGTCTACTT
TAGAGAGATTGATACAAAAGACGATTACAATGCTCTCAGTGTCTGCCCCAAGTACCACCTCATGAAGGATG
CCACTGCTTTCTGTGCAGAACTTCTCCATGTCAAGCAGCAGGTGTCAGCAGGAAAAAGATCACAAGCCTGC
CACGATGGCTGCTGCTCCTTGTAG
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MSLVLLSLAALCRSAVPREPTVQCGSETGPSPEWMLQOHDLIPGDLRDLRVEPVTTSVATGDYSILMNVSWV
LRADASIRLLKATKICVTGKSNFQSYSCVRCNYTEAFQTQTRPSGGKWTFSYIGFPVELNTVYFIGAHNIP
NANMNEDGPSMSVNFTSPGCLDHIMKYKKKCVKAGSLWDPNITACKKNEETVEVNFTTTPLGNRYMALIQH
STIIGFSQVFEPHQKKQTRASVVIPVTGDSEGATVQLTPYFPTCGSDCIRHKGTVVLCPQTGVPFPLDNNK
SKPGGWLPLLLLSLLVATWVLVAGIYLMWRHERIKKTSFSTTTLLPPIKVLVVYPSEICFHHTICYFTEFL
ONHCRSEVILEKWQKKKIAEMGPVQWLATQKKAADKVVFLLSNDVNSVCDGTCGKSEGSPSENSQDLFPLA
FNLFCSDLRSQIHLHKYVVVYFREIDTKDDYNALSVCPKYHLMKDATAFCAELLHVKQQVSAGKRSQACHD
GCCsSL

T FNERE T/ B 1-14
JEEBERAAL Y 7 /B 290-309
N-2"U 22 I VAL T/ 67-70;103~106;156-159;

183-186;197-200;283-286

cAMP- RN coMP-KEEME a5 A % F—F U U EYLIRAL
73 B 228-231;319-322

N-3I U R kA AALERAT 738 116-121

7 X FALERAL - 7 3 /B 488-491
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ACACTGGCCAAACAAAAACGAAAGCACTCCGTGCTGGAAGTAGGAGGAGAGTCAGGACTCCCAGGACAGAG
AGTGCACAAACTACCCAGCACAGCCCCCTCCGCCCCCTCTGGAGGCTGAAGAGGGATTCCAGCCCCTGCCA
CCCACAGACACGGGCTGACTGGGGTGTCTGCCCCCCTTGGGGGGGGGCAGCACAGGGCCTCAGGCCTGGGT
GCCACCTGGCACCTAGAAGATGCCTGTGCCCTGGTTCTTGCTGTCCTTGGCACTGGGCCGAAGCCCAGTGG
TCCTTTCTCTGGAGAGGCTTGTGGGGCCTCAGGACGCTACCCACTGCTCTCCGGGCCTCTCCTGCCGCCTC
TGGGACAGTGACATACTCTGCCTGCCTGGGGACATCGTGCCTGCTCCGGGCCCCGTGCTGGCGCCTACGCA
CCTGCAGACAGAGCTGGTGCTGAGGTGCCAGAAGGAGACCGACTGTGACCTCTGTCTGCGTGTGGCTGTCC
ACTTGGCCGTGCATGGGCACTGGGAAGAGCCTGAAGATGAGGAAAAGTTTGGAGGAGCAGCTGACTCAGGG
GTGGAGGAGCCTAGGAATGCCTCTCTCCAGGCCCAAGTCGTGCTCTCCTTCCAGGCCTACCCTACTGCCCG
CTGCGTCCTGCTGGAGGTGCAAGTGCCTGCTGCCCTTGTGCAGTTTGGTCAGTCTGTGGGCTCTGTGGTAT
ATGACTGCTTCGAGGCTGCCCTAGGGAGTGAGGTACGAATCTGGTCCTATACTCAGCCCAGGTACGAGAAG
GAACTCAACCACACACAGCAGCTGCCTGCCCTGCCCTGGCTCAACGTGTCAGCAGATGGTGACAACGTGCA
TCTGGTTCTGAATGTCTCTGAGGAGCAGCACTTCGGCCTCTCCCTGTACTGGAATCAGGTCCAGGGCCCCC
CAAAACCCCGGTGGCACAAAAACCTGACTGGACCGCAGATCATTACCTTGAACCACACAGACCTGGTTCCC
TGCCTCTGTATTCAGGTGTGGCCTCTGGAACCTGACTCCGTTAGGACGAACATCTGCCCCTTCAGGGAGGA
CCCCCGCGCACACCAGAACCTCTGGCAAGCCGCCCGACTGCGACTGCTGACCCTGCAGAGCTGGCTGCTGG
ACGCACCGTGCTCGCTGCCCGCAGAAGCGGCACTGTGCTGGCGGGCTCCGGGTGGGGACCCCTGCCAGCCA
CTGGTCCCACCGCTTTCCTGGGAGAACGTCACTGTGGACAAGGTTCTCGAGTTCCCATTGCTGAAAGGCCA
CCCTAACCTCTGTGTTCAGGTGAACAGCTCGGAGAAGCTGCAGCTGCAGGAGTGCTTGTGGGCTGACTCCC
TGGGGCCTCTCARAGACGATGTGCTACTGTTGGAGACACGAGGCCCCCAGGACAACAGATCCCTCTGTGCC
TTGGAACCCAGTGGCTGTACTTCACTACCCAGCAAAGCCTCCACGAGGGCAGCTCGCCTTGGAGAGTACTT
ACTACAAGACCTGCAGTCAGGCCAGTGTCTGCAGCTATGGGACGATGACTTGGGAGCGCTATGGGCCTGCC
CCATGGACAAATACATCCACAAGCGCTGGGCCCTCGTGTGGCTGGCCTGCCTACTCTTTGCCGCTGCGCTT
TCCCTCATCCTCCTTCTCAAAAAGGATCACGCGAAAGGGTGGCTGAGGCTCTTGAAACAGGACGTCCGCTC
GGGGGCGGCCGCCAGGGGCCGCGCGGCTCTGCTCCTCTACTCAGCCGATGACTCGGGTTTCGAGCGCCTGG
TGGGCGCCCTGGCGTCGGCCCTGTGCCAGCTGCCGCTGCGCGTGGCCGTAGACCTGTGGAGCCGTCGTGAA
CTGAGCGCGCAGGGGCCCGTGGCTTGGTTTCACGCGCAGCGGCGCCAGACCCTGCAGGAGGGCGGCGTGGT
GGTCTTGCTCTTCTCTCCCGGTGCGGTGGCGCTGTGCAGCGAGTGGCTACAGGATGGGGTGTCCGGGCCCG
GGGCGCACGGCCCGCACGACGCCTTCCGCGCCTCGCTCAGCTGCGTGCTGCCCGACTTCTTGCAGGGCCGG
GCGCCCGGCAGCTACGTGGGGGCCTGCTTCGACAGGCTGCTCCACCCGGACGCCGTACCCGCCCTTTTCCG
CACCGTGCCCGTCTTCACACTGCCCTCCCAACTGCCAGACTTCCTGGGGGCCCTGCAGCAGCCTCGCGCCC
CGCGTTCCGGGCGGCTCCAAGAGAGAGCGGAGCAAGTGTCCCGGGCCCTTCAGCCAGCCCTGGATAGCTAC
TTCCATCCCCCGGGGACTCCCGCGCCGGGACGCGGGGTGGGACCAGGGGCGGGACCTGGGGCGGGGGACGG
GACTTAAATAAAGGCAGACGCTGTTTTTCTAAAAAAA
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MPVPWFLLSLALGRSPVVLSLERLVGPQDATHCSPGLSCRLWDSDILCLPGDIVPAPGPVLAPTHLQTELV
LRCOKETDCDLCLRVAVHLAVHGHWEEPEDEEKFGGAADSGVEEPRNASLQAQVVLSFQAYPTARCVLLEV
QVPAALVQFGQOSVGSVVYDCFEAALGSEVRIWSYTQPRYEKELNHTQQLPALPWLNVSADGDNVHLVLNVS
EEQHFGLSLYWNQVQGPPKPRWHKNLTGPQIITLNHTDLVPCLCIQVWPLEPDSVRTNICPFREDPRAHON
LWOAARLRLLTLOSWLLDAPCSLPAEAALCWRAPGGDPCQPLVPPLSWENVTVDKVLEFPLLKGHPNLCVQ
VNSSEKLQLQECLWADSLGPLKDDVLLLETRGPQDNRSLCALEPSGCTSLPSKASTRAARLGEYLLODLQOS
GOCLOLWDDDLGALWACPMDKYIHKRWALVWLACLLFAAALSLILLLKKDHAKGWLRLLKQDVRSGAAARG
RAALLLYSADDSGFERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRRQTLOEGGVVVLLESP
GAVALCSEWLQDGVSGPGAHGPHDAFRASLSCVLPDFLQGRAPGSYVGACFDRLLHPDAVPALFRTVPVET
LPSQLPDFLGALQQPRAPRSGRLOERAEQVSRALQPALDSYFHPPGTPAPGRGVGPGAGPGAGDGT

7 VERF T/ 1-20
JEEBERA AV 7B 453-473
N-7" U o U VALERAL 7 I /8 118-121;186-189;198-201;

211-214;238-241;248-251;334-337;
357-360;391-39%4

T ah )7 G AR 73 /M 583-586

cAMP- RN cGMP-KTEME a5 A % —E Y B :
73 /B 552-555

N-3I U R A MALERNL 73 /B 107-112;152-157;319-324;
438-443;516-521;612-617;692-697;
696-701;700-705
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CGAGGGCTCCTGCTGGTACTGTGTTCGCTGCTGCACAGCAAGGCCCTGCCACCCACCTTCAGGCCATGCAG
CCATGTTCCGGGAGCCCTAATTGCACAGAAGCCCATGGGGAGCTCCAGACTGGCAGCCCTGCTCCTGCCTC
TCCTCCTCATAGTCATCGACCTCTCTGACTCTGCTGGGATTGGCTTTCGCCACCTGCCCCACTGGAACACC
CGCTGTCCTCTGGCCTCCCACACGGATGACAGTTTCACTGGAAGTTCTGCCTATATCCCTTGCCGCACCTG
GTGGGCCCTCTTCTCCACAAAGCCTTGGTGTGTGCGAGTCTGGCACTGTTCCCGCTGTTTGTGCCAGCATC
TGCTGTCAGGTGGCTCAGGTCTTCAACGGGGCCTCTTCCACCTCCTGGTGCAGAAATCCAAAAAGTCTTCC
ACATTCAAGTTCTATAGGAGACACAAGATGCCAGCACCTGCTCAGAGGAAGCTGCTGCCTCGTCGTCACCT
GTCTGAGAAGAGCCATCACATTTCCATCCCCTCCCCAGACATCTCCCACAAGGGACTTCGCTCTAAAAGGA
CCCAACCTTCGGATCCAGAGACATGGGAAAGTCTTCCCAGATTGGACTCACAAAGGCATGGAGGACCCGAG
TTCTCCTTTGATTTGCTGCCTGAGGCCCGGGCTATTCGGGTGACCATATCTTCAGGCCCTGAGGT CAGCGT
GCGTCTTTGTCACCAGTGGGCACTGGAGTGTGAAGAGCTGAGCAGTCCCTATGATGTCCAGAAAATTGTGT
CTGGGGGCCACACTGTAGAGCTGCCTTATGAATTCCTTCTGCCCTGTCTGTGCATAGAGGCATCCTACCTG
CAAGAGGACACTGTGAGGCGCAAAAAATGTCCCTTCCAGAGCTGGCCAGAAGCCTATGGCTCGGACTTCTG
GAAGTCAGTGCACTTCACTGACTACAGCCAGCACACTCAGATGGTCATGGCCCTGACACTCCGCTGCCCAC
TGAAGCTGGAAGCTGCCCTCTGCCAGAGGCACGACTGGCATACCCTTTGCAAAGACCTCCCGAATGCCACG
GCTCGAGAGTCAGATGGGTGGTATGTTTTGGAGAAGGTGGACCTGCACCCCCAGCTCTGCTTCAAGTTCTC
TTTTGGAAACAGCAGCCATGTTGAATGCCCCCACCAGACTGGGTCTCTCACATCCTGGAATGTAAGCATGG
ATACCCAAGCCCAGCAGCTGATTCTTCACTTCTCCTCAAGAATGCATGCCACCTTCAGTGCTGCCTGGAGC
CTCCCAGGCTTGGGGCAGGACACTTTGGTGCCCCCCGTGTACACTGTCAGCCAGGCCCGGGGCTCAAGCCC
AGTGTCACTAGACCTCATCATTCCCTTCCTGAGGCCAGGGTGCTGTGTCCTGGTGCTGGCGGTCAGATGTCC
AGTTTGCCTGGAAGCACCTCTTGTGTCCAGATGTCTCTTACAGACACCTGGGGCTCTTGATCCTGGCACTG
CTGGCCCTCCTCACCCTACTGGGTGTTGTTCTGGCCCTCACCTGCCGGCGCCCACAGTCAGGCCCGGGLCC
AGCGCGGCCAGTGCTCCTCCTGCACGCGGCGGACTCGCGAGGCGCAGCGGCGCCTGGTGGCGAGCGCTGGCTG
AACTGCTACGGGCAGCGCTGGGCGGCGGGCGCGACGTGATCGTGGACCTGTGGGAGGGGAGGCACGTGGCG
CGCGTGGGCCCGCTGCCGTGGCTCTGGGCGGCGCGGACGCGCGTAGCGCGGGAGCAGGGCACTGTGCTGCT
GCTGTGGAGCGGCGCCGACCTTCGCCCGGTCAGCGGCCCCGACCCLCCGCGCCGCELCCCTGCTCGCCCTGC
TCCACGCTGCCCCGCGCCCGCTGCTGCTGCTCGCTTACTTCAGTCGCCTCTGCGCCAAGGGCGACATCCCC
CCGCCGCTGCGCGCCCTGCCGCGCTACCGCCTGCTGCGCGACCTGCCGCGTCTGCTGCGGGCGCTGGACGC
GCGGCCTTTCGCAGAGGCCACCAGCTGGGGCCGCCTTGGGGCGCGGCAGCGCAGGCAGAGCCGCCTAGAGC
TGTGCAGCCGGCTTGAACGAGAGGCCGCCCGACTTGCAGACCTAGGTTGAGCAGAGCTCCACCGCAGTCCC
GGGTGTCT
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GCCAGGCCCTATCTCCCTGCCAGGAGGCCGGAGTGGGGGAGGT CAGACGGGGCGGTTGGAGGGGGAGGGAT
GCCACGCGCTTCTGCCTCAGGTGTTCCTGCGTTGTTTGTCAGTGGAGAGCAGGGAGTGGGGCCAGCCAGCA
GARACAGTGGGCTGTACAACATCACCTTCAAATATGACAATTGTACCACCTACTTGAATCCAGT GGGGAAG
CATGTGATTGCTGACGCCCAGAATATCACCATCAGCCAGTATGCTTGCCATGACCAAGTGGCAGTCACCAT
TCTTTGGTCCCCAGGGGCCCTCGGCATCGAATTCCTGAAAGGATTTCGGGTAATACTGGAGCGAGCTGAAGT
CGGAGGGAAGACAGTGCCAACAACTGATTCTAAAGGATCCGAAGCAGCTCAACAGTAGCTTCAAAAGAACT
GGAATGGAATCTCAACCTTTCCTGAATATGAAATTTGAAACGGATTATTTCGTAAAGGTTGTCCCTTTTCC
TTCCATTAAAAACGAAAGCAATTACCACCCTTTCTTCTTTAGAACCCGAGCCTGTGACCTGTTGTTACAGC
CGGACAATCTAGCTTGTAAACCCTTCTGGAAGCCTCGGAACCTGAACATCAGCCAGCATGGCTCGGACATG
CAGGTGTCCTTCGACCACGCACCGCATGGCTCGGACATGCAGGTGTCCTTCGACCACGCACCGCACAACTT
CGGCTTCCGTTTCTTCTATCTTCACTACAAGCTCAAGCACGAAGGACCTTTCAAGCGAARAGACCTGTAAGC
AGGAGCAAACTACAGAGATGACCAGCTGCCTCCTTCAAAATGTTTCTCCAGGGGATTATATAATTGAGCTG
GTGGATGACACTAACACAACAAGAAAAGTGATGCATTATGCCTTAAAGCCAGTGCACTCCCCGTGGGCCGG
GCCCATCAGAGCCGTGGCCATCACAGTGCCACTGGTAGTCATATCGGCATTCGCGACGCTCTTCACTGTGA
TGTGCCGCAAGAAGCAACAAGAAAATATATATTCACATTTAGATGAAGAGAGCTCTGAGTCTTCCACATAC
ACTGCAGCACTCCCAAGAGAGAGGCTCCGGCCGCGGCCGAAGGTCTTTCTCTGCTATTCCAGTAAAGATGG
CCAGAATCACATGAATGTCGTCCAGTGTTTCGCCTACTTCCTCCAGGACTTCTGTGGCTGTGAGGTGGCTC
TGGACCTGTGGGAAGACTTCAGCCTCTGTAGAGAAGGGCAGAGAGAATGGGTCATCCAGAAGATCCACGAG
TCCCAGTTCATCATTGTGGTTTGTTCCAAAGGTATGAAGTACTTTGTGGACAAGAAGAACTACAAACACAA
AGGAGGTGGCCGAGGCTCGGGGAAAGGAGAGCTCTTCCTGGTGGCGGTGTCAGCCATTGCCGAAAAGCTCC
GCCAGGCCAAGCAGAGTTCGTCCGCGGCGCTCAGCAAGTTTATCGCCGTCTACTTTGATTATTCCTGCGAG
GGAGACGTCCCCGGTATCCTAGACCTGAGTACCAAGTACAGACTCATGGACAATCTTCCTCAGCTCTGTTC
CCACCTGCACTCCCGAGACCACGGCCTCCAGGAGCCGGGGCAGCACACGCGACAGGGCAGCAGAAGGAACT
ACTTCCGGAGCAAGTCAGGCCGGTCCCTATACGTCGCCATTTGCAACATGCACCAGTTTATTGACGAGGAG
CCCGACTGGTTCGAAAAGCAGTTCGTTCCCTTCCATCCTCCTCCACTGCGCTACCGGGAGCCAGTCTTGGA
GAAATTTGATTCGGGCTTGGTTTTAAATGATGTCATGTGCAAACCAGGGCCTGAGAGTGACTTCTGCCTAA
AGGTAGAGGCGGCTGTTCTTGGGGCAACCGGACCAGCCGACTCCCAGCACGAGAGTCAGCATGGGGGCCTG
GACCAAGACGGGGAGGCCCGGCCTGCCCTTGACGGTAGCGCCGCCCTGCAACCCCTGCTGCACACGGTGAA
AGCCGGCAGCCCCTCGGACATGCCGCGGGACTCAGGCATCTATGACTCGTCTGTGCCCTCATCCGAGCTGT
CTCTGCCACTGATGGAAGGACTCTCGACGGACCAGACAGAAACGTCTTCCCTGACGGAGAGCGTGTCCTCC
TCTTCAGGCCTGGGTGAGGAGGAACCTCCTGCCCTTCCTTCCAAGCTCCTCTCTTCTGGGTCATGCAAAGC
AGATCTTGGTTGCCGCAGCTACACTGATGAACTCCACGCGGTCGCCCCTTTGTAACAAAACGAAAGAGTCT
AAGCATTGCCACTTTAAAAAAAAAAANAANAAANANNANANDANAAAD
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This International Searching Autherity found multiple (groups of)

inventions in this international application, as follows:

1. Claims: 33-38 completely, and claims 1-32,39-44,49-51,55,

56,59,66 partially

An isolated nucleic acid having at Teast 80% identitiy to
seq.ID.1 or to a polynucieotide encoding the IL-17B
polypeptide reprasented by seq.ID.Z, vector comprising said
nucleic actid, optionally functicnally Tfnked to a control
sequence, host cell comprising said vector, process for
producing said vector using said host cell, isolated
polypeptide having at Teast 80% identity to seq.ID.2 or to a
polypeptide encoded by seq.Ib.l, chimeric malecule
comprising said poiypeptide, antibedy directed at said
polypeptide, composition of said polypeptide or said
antibody, method for determining the presence of said
poiypeptide, method for diagnosing an immune-related
disease, methods for identifying compounds that inhibit or
mimic the activity of said protein or the expression of said
nucleic acid. Also method for stimulating the preliferation
of T-Tymphocytes and/or the infiltration of infiammatory
cells and/or the inhibition of angiogenesis and/or combating
cartilage degeneration using said protein or an agonists
thereof, and method for inhibiting T-1ymphocytes and/or the
infittration of inflammatory cells and/or the stimulation of
angiogenesis and/or combating cartilage degeneration using
an antagonist of said protein, and a kit for combating
degenerative cartilage disorder comprising said protein or
an (ant)agonist thereof, method for detecting said
polypeptide using its interaction with the polypeptide
according to seq.ID.12, methoed for linking a bioactive
molecule to a cell expressing said palypeptide ard
optionally changing at least one biological activity of said
cell through binding of any of the pelypeptides according tg
seq.lD's 12 or 14 or the 1L-17R protein, and method for
detecting a tumour using the presence of said protein in a
sampie.

2. Claims: 1-30,39-40,50,60, all partially

An isolated nucleic acid having at Teast 80% identitiy to
s2q.1D.3 or to a pelynucTeotide enceding the IL-17B
polypeptide represented by seq.ID.4, vector comprising said
nucteic acid, optianally functionally }inked to a control
sequence, host cell comprising said vector, process for
producing safd vector using said host cell, isofated
polypeptide having at Teast 80% identity to seqg.ID.4 or to a
polypeptide encoded by seq.ID.3, chimeric molecule
comprising said polypeptide, antibody directed at said
polypeptide, compositicn of said polypeptide or said
antibody, method for determining the presence of said
pelypeptide, method for diagnostng an immune-related
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disease, methods for idemtifying compounds that inhibit or
mimic the activity of said protein or the expression of said
nucieic acid. Also method for combating cartilage
degeneration using sais protein or an (ant)agonist of said
protein, and a kit therefore, and method for detecting a
tumour using the presence of safd protein in a sampie.

3. Claims: 1-37.41-44,49-51,55,56, ait partially

An isolated nucleic acid having at least 80% identitiy to
seq.10.5 or to a polynuclectide encoding the 1i-178
polypeptide represented by seq.ID.6, vector comprising said
nucleic acid, eptionally fumcticnally Tinked to a control
sequence, host cell comprising said vector, process for
oroducing said vector using said host cell, isclated
nolypeptide having at least 86% identity to seq.ID.6 or to a
polypeptide encoded by seq.1D.5, chimeric molecule
comprising said polypeptide, antibedy directed at said
polypeptide, composition of said peiypeptide or said
antibody, method for determining the presence of said
polypeptide, method for diagnosing an immune-related
disease, methods for identifying compounds that inhibit or
mimic the activity of said protein or the expression of said
nucteic acid. Also method for stimulating T-1ymphocytes
using said protein or an agonpists thereof, and method for
inhibiting T-Tymphocytes using an antagomist of said
protein, method for detecting said polypeptide using its
intaraction with the IL-17R protein, method for 1inking a
bioactive molecule to a cell expressing said polypeptide and
optionally changing at least one biological activity of said
cell through binding of any of the polypeptides according to
seq.ID's 12 or 14 or the [L-17R protein.

4. Claims: 1-30,59,60, all partially

An isplated nucleic acid having at least 80% identitiy to
seq.10.7 or to a polynuclectide encoding the IL-17B
palypeptide represented by seq.10.8, vector comprising said
nucleic acid, optionally functionally linked to a control
sequence, hast cell comprising said vector, process for
producing said vector using said host cell, isolated
polypeptide having at least 80% identity to seq.ID.8 or to a
palypeptide encoded by seq.ID.7, chimeric molecule
comprising said pelypeptide, antibody directed at said
palypeptide, composition of said polypeptide or said
antibody. method for determining the presence of said
palypeptide, method for diagnosing an immune-relzated
disease, methods for identifying compounds that inhibit or
mimic the activity of said protein or the expression of said
nucleic acid, and method for detecting a tumour using the
presence of said protein in a sample.

page 2 of &
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5. Claims: 1-30,45-48,52,53,57-60, all partially

An isolated nucletc acid having at least 80% identitiy to
seq.1D0.11 or to a polynucleotide encoding the IL-17B
polypeptide represented by seq.ID.12, vector comprising said
nucleic acid, optienally functionally linked to a control
sequence, host cell comprising said vector, process for
producing said vector using said host cell, isolated
polypeptide having at least 80% identity to seq.ID.12 or te
a pelypeptide encoded by seq.ID.1ll, chimeric molecule
comprising said polypeptide, antibody directed at said
polypeptide, composition of said polypeptide or said
antibody, method for determining the presence of said
palypeptide, method for diagnosing an immune-related
disease, methpds for identifying compounds that inhibit or
mimic the activity of said protein or the expression of said
nucleic acid, methed for detecting said peliypeptide using
its interaction with the polypeptide according to seq.ID.2,
method for linking a bicactive molecule to a cell expressing
said polypeptide and optionally changing at least one
biolagical activity of said cell through binding of any of
the polypeptides according te seq.ID's &, & or 10, and
method for detecting a tumour using the presence of said
protein in a sample.

6. Claims: 1-38,45-4B,52,53,57-58, all partially

hn isolated nucleic acid having at least 88% identitiy to
seg.I10.13 or to a poiynucleotide encoding the IL-17B
polypeptide represented by seq.ID.i4, vector comprising said
nucleic acid, optionally functionally linked to a control
sequence, host cell comprising said vector, process for
producing said vector using said host cell, isnlated
polypeptiide having at Teast 88% identity to seq.ID.l14 or to
a polypeptide encoded hy seq.I1D.13, chimeric molecule
comprising said pelypeptide, antibody directed at said
polypeptide, composition of said polypeptide or said
antibody, method for determining the presence of said
palypeptide, method for diagnosing an inmune-related
disease, methods for identifying compounds that inhibit or
mimic the activity of said protein or the expressien of said
nucleic acid, methed for detecting said polypeptide using
its interaction with the polypeptide according te seq.ID.18,
methed for Tinking a bioactive molecule to a cell expressing
said polypeptide and optionally changing at Jeast one
hiotogical activity of said cell through binding of any of
the polypeptides according to seq.ID's 2, & or 10,

7. Claims: 1-30, all partially
An 1solated nucleic acid having at least 80% identitiy to

seq.10.15 or to a polynucleotide encoding the [L-178
palypeptide represented by seq.ID.16, vector comprising said
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nucleic acid, cptionally functionally Tinked to a centrol
sequence, hast cell comprising said vector, process for
producing said vector using said host cell, isolated
polypeptide having at least 8@% identity to seq.ID.16 or to
a polypeptide encoded by seq.10.15, chimeric molecule
comprising said polypeptide, antibody directed at said
polypeptide, compositien of said pelypeptide or said
antibody, method for determining the presence of said
polypeptide, method for diagnosing an immune-related
disesase, methods for identifying compounds that inhibit or
mimic the activity of said protein or the expression of said
nucleic acid.

8. Claims: 1-38, all partially

An isolated nucleic acid having at Teast B0% identitiy to
seq.]D.17 or to a polynuclectide encoding the IL-17B
polypeptide represented by seq.ID.18, vector comprising said
nucleic acid, optionally fuactionally linked to a control
sequence, hast cell comprising said vector, process for
producing said vector using said host cell, isolated
polypeptide having at Teast 80% identity to seg.ID.18 or to
a polypeptide encoded by seq.ID.17, chimeric melecule
comprising said polypeptide, antibody directed at said
polypepticde, composition of said polypeptide or said
antihody, method for determining the presence of said
polypeptice, method for diagnasing an imume-related
disease, methods for jdentifying compounds that inhibit or
mimic the activity of said protein or the expression of said
nucleic acid.

9. Claims: 24-30,41-44,49-51,55,56, all partially

Method for determining the presence of a protein with
seq.10.16, method for diagnosing an immune-related disease
using expression Tevels of said pretein or the nucleic acid
encoding it, methods for identifying compounds that inhibit
or mimic the activity of said protein or the expression of
the nucleie acid enceding it, as represented by seq.iD.S.
and method for detecting a tumour using the presence of said
protein in & sample. method for detecting said polypeptide
using its interaction with the polypeptide according to
seq.1D.14, method for linking a bicactive molecule to a cell
expressing said polypeptide and optionally changing at least
one biological activity of said cell through binding of any
of the poTypeptides according to seq.iD's 12 or 14 or the
IL-17R protein.

1@. Claims: 45-48,52,53,57-58, all partially

Method for detecting IL-17R polypeptide using its
interaction with the polypeptide according to seq.ID.6,
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method for Tinking a bicactive molecule to a cell expressing
said polypeptide and optiognally changing at least one
biological activity of said cell through binding of any of
the polypeptides according to seq.IR’s 2, 6 or 10.

page 5 of &



(269) ugbobooobooboodabod

Imternational Application Ne. PCT/US 03134956

FURTHER INFORMATION CONTINUED FROM  PCTASA! 210

Continuation of Box 1.2

Present claims 16-23,31-35,38.39 refate to a product defined by reference
to a desirable characteristic or property, namely it being an
(ant)agonist to the polypeptide{s} of claim IB.

The claims cover all products having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of Article 5 PCT for only a very
Timited number of such compounds. In the present case, the claims so lack
support, and the application so lacks disclosure, that a meaningful
search over the whoie of the claimed scope is impossible. Independent of
the above reasoning, the claims alse Tack clarity {Article 6 PCT}. An
attempt iz made to define the product by reference to a result to be
achieved. Again, this lack of clarity in the present case is such as te
render a meaningful search over the whole of the claimed scope
impossibie. Consequentiy, the search has been carried out for those parts
of the claims which appear to be clear, supported and disclosed, namely
those parts relating to (ant)agonists which can at Teast in part he
characterized by the protein which the (ant)agonize, namely
(ant)agonistic antibodies and anti-sense nucleic acids.

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 66.1(e) PCT). The applicant
is advised that the EPD policy when acting as an International
Preliminary Examining Autharity is normally not to carry out a
preliminary examination on matter which bas not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report ar during any Chapter 11 procedure,
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