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F=3A

/*

*

* C-Cincreased from 12to 15

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

=0

0; J (joker) match

* match with stop is _M; stop-stop

*/

/* value of a match with a stop */

-8

M
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#=3B

/*
*/
#include <stdio.h>
#include <ctype.h>
#define MAXIMP 16 /* max jumps in a diag ¥/
#define MAXGAP 24 /* don't continue to penalizc gaps larger than this */
#idefine JMPS 1024 /* max jmps in an path */
#define MX 4 /* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */
#idefine DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap ¥/
#define DINS1 1 /* penalty per base */
#define PINSO 8 /* penalty for a gap ¥/
#define PINSI 4 /¥ penalty per residue */
struct jmp {
short n[MAXIMP]; /* size of jmp (neg for dely) */
unsigned short x[MAXIMP]; /* base no. of jmp in seq x */
I3 /* 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 b /* list of jmps */
)
struct path {
int spc; /* number of leading spaces */
short n{JMPS]; 7* sizc of jmp (gap) */
int x[JMPS}; /* loc of jmp (last elem before gap) */
15
char *ofile; /* output file name ¥/
char *namex[2]; * seq names: getseqs() */
char *prog; 7* prog name for err msgs */
char *seqx[2]; * segs: getseqs() */
int dmax; /* best diag: nw() ¥/
int dmax0; /* final diag */
int dna; /* set if dna: main() ¥/
int endgaps; /* set if penalizing cnd gaps */
int gapx, gapy,; * total gaps in seqs */
int len0, lent; /* seq lens */
int ngapx, ngapy, * total size of gaps ¥/
int smax; /* max score: nw() ¥/
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct diag *dx; /* holds diagonals */
struct  path ppl2}; /* holds path for seqs */
char *calloc(), *malloc(), *index(), *strepy();
char *getseq(), *g_calloc();

gouoobog
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#=3C

/* 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
Qutput is in the file "align.out”

* K X 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
b

static _pbval[26] = {
1, 2I(l<<(D-"ANI(1<<(N-'A)), 4, 8, 16, 32, 64,
128, 256, OxFFFFFFF, 1<<10, 1<<11, 1<<12, 1«<13, 1«14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<251(1<<(E-'AN(1<<('Q-'AY))

|8

main(ac, av)
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.ou\"\n");
exit(l);

}

namex[0] = av([l];

namex{1] = av[2];

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

scgx{1] = getseq(namex[ 1}, &lenl);

xbm = (dna)? _dbval : _pbval;

endgaps = 0; /¥ 1 10 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 */

gouoobog
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#=3D

/* do the alignment, return best score: main()

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

* pro: PAM 250 values

* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx
*to a gap in seq y.

*/
nw()

{

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, rowl ¥/
int mis; /* score for each type */

int insQ, insl; /* insertion penalties */
register id; /* diagonal index ¥/

register ij; /* jmp index */

register *col0, *coll; /* score for curr, last row */
register XX, VY, /* index into seqs */

ugbobooobooboodabod

nw

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

ndely = (int *)g_calloc("to get ndely", len1+1, sizeof(int});
dely = (int ¥)g_calloc("to get dely”, lenl +1, sizeof(int));
col0 = (int ¥)g_calloc("to get col0", len1+1, sizeof(int));
coll =(int ¥)g_calloc("to get col1", len1+1, sizeof(int));
ins0 = (dna)? DINSQ : PINSO;
ins! = (dna)? DINS1 : PINSI;
smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {
col0[yy] = delylyy] = colO[yy-1] - insl;
ndely[yyl = 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 = I; xx <= len0; px++, xx++) {
/* initialize first entry in col

*/
if (endgaps) {
if (xx ==1)
colH0] = delx = -(insO+ins1);
else
col1{0] = delx = col0[0] - insl;
ndelx = xx;
}
else {
coll1{0] = 0;
delx = -ins0;
ndelx = 0;
}

gouoobog
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#&3E

for (py = seqx[1], yy = 1; yy <=lenl; py++, yy++) {
mis = col0[yy-1];
if (dna)

wIW

mis += (xbm[*px-'A’J&xbm[*py-'A)? DMAT : DMIS;
else
mis += _day[*px-’A'l[*py-'AT;

/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
if (endgaps Il ndely[yy] < MAXGAP) {
if (colO{yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);

ndely(yy] =1
} else {
dely[yy] -=insl;
ndely[yy}++;
}
} else {
if (colOfyy] - (insO+ins1) >= dely{yy]) {
dely[yy] = colO(yy] - (insO+insl);
ndelylyyl=1;
} else
ndely[yyl++;
}

/* update penalty for del in y scq;
* favor new del over ongong del
¥/
if (cndgaps Il ndelx < MAXGAP) {
if (col1[yy-1] - insO >= delx) {
delx = coll{yy-1] - (insO+insl);

ndelx = 1;
} else {
delx -=insl;
ndelx++;
)
} else {
if (col1[yy-1] - (insO+ins1) >=delx) {
delx = coll{yy-1] - (insO+ins1);
ndelx = |;
} else
ndelx++;
}

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

Page 3 of nw.c
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#&3F

wIW
id=xx-yy+lenl-1;
if (mis >= delx && mis >= dely[yy])
coll(yy] = mis;
else if (delx >= dely[yy]) {
coll[yy] = delx;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (!dna il (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij}+MX) Il mis > dx[id].score+DINS0)) {
dx{id}.ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id).ijmp = 0;
dx[id).offset = offsct;
offset += sizeof(struct jmp) + sizeof(offset); }
}
dx{id].jp.n[ij] = ndelx;
dx[id].jp.x[ij] = xx;
dx{id].score = delx; }
else { colt{yy] = delylyyl;
ij = dx[id].ijmp;
if (dx[id).jp.n[0] && (!dna il (ndely[yy] >= MAXIMP
&& xx > dx[id}.jp.x[ij]+MX) Il mis > dx[id].score+DINSQ)) {
dx[id].ymp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx{idLijmp = 0;
dx[id].offsct = offset;
offset += sizeof(struct jmp) + sizeof(offset); } }
dx[id].jp.n[ij] = -ndely[yy]:
dx[id}jp.xfij] = xx;
dx[id].score = delylyy]; }
if (xx == len0 && yy < lenl) {
/* last col
*/
if (endgaps)
coll{yy] -= insO+ins! *(lenl-yy):
if (coll{yy] > smax) {
smax = coll{yy];
dmax =id; }

)

}
if (endgaps && xx < lenQ)
colllyy-1] -= insO+ins1*(len0-xx);
if (coll{yy-11> smax) {
smax = colllyy-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);
Page 4 of nw.c
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I*

*

* print() -- only routine visible outside this module
E 3

* static:

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

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

* dumpblock() -- dump a block of lincs 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 */
#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 */
print()
{
int 1x, 1y, firstgap, lastgap; /* overlap ¥/
if (fx = fopen(ofilc, "w")) == 0) {
fprintf(stderr,"%s: cant write %s\n", prog, ofile);
clcanup(1); }
fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], len0);
fprintf(fx, “"<second sequence: %s (length = %d)\n”, namex([1], lenl),
olen = 60;
1x = len0;
ly = lenl;
firstgap = lastgap = 0;
if (dmax < lenl - 1) { /* leading gap in x ¥/
ppl0}.spc = firstgap = lenl - dmax - I;
ly -= ppl0].spc;
}
else if (dmax > Ienl - 1) { /* leading gap iny ¥/
ppl1].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 iny */
lastgap = dmax0 - (len0 - 1);
ly -=lastgap;
}
getmat(ix, ly, firstgap, lastgap);
pr_align();
}

gouoobog
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#=3H

/*
* 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 pct;
register n0, nl;
register char *p0, *pl;
/* get total matches, score
*

i0 =il =siz0=sizl =0;
pO = segx[0] + pp[1].spc;
pl =segx[1] + ppl[0].spc;
n0 =pp[l]lspc+1;

nl =pp[0].spc + I;

nm = 0;
while ( *p0 && *p1 ) {
if (siz0) {
pl++;
nl++;
siz0--;  }
else if (siz1) {
pO++;
n0++;
sizl--; }
else {
if (xbm{*p0-"A’)&xbm[*p1-'AT)
NM++;
if (n0++ == pp[0].x[i0])
siz0 = pp[0].n[i0++]:
if (nl++==ppl1].x[il])
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 = (Icn0 < len1)? len0 : lenl;
else

Ix=(x<ly)?lx: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);

gouoobog
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#al

fprintf(fx, "<gaps in first sequence: %d”, gapx); ..getmat
if (gapx) {
(void) sprintf(outx, " (%d %s%s)",
ngapx, (dna)? "basc": "residue”, (ngapx == 17"y,
fprintf(fx,"%s", outx);
fprintf(fx, ", gaps in second sequence: %d", gapy);
if (gapy) {(void) sprintf(outx, " (%ed %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 == [)? ™" : "s",
lastgap, (dna)? "base” : "residue”, (lastgap == 1)7 " : "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 indcx for a path */
static ncl2}]; /* number at start of current line */
static nif2]; #* current clem number -- for gapping */
static siz[2];
static char *ps[2]; /* ptr to current element */
static char *pol2]; /* 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, Imax = 0; i < 2; i++) {nn = stripname(namex[i]);
if (nn > Imax)
Imax = nn;
nefi} = 1;
nifi} = 1;
siz[i} = §[i]=0;
psli] = seqx[il;
poli) = outliJ;

Page 3 of nwprint.c
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#&3J

for (nn = nm =0, more = [; more; ) {
for (i = more = 0; i < 2; i++) {

/*
* do we have more of this scquence?
*/
if (*psfiD)
continue;
more++;
if (pplil.spe) { /* Icading space */
*polil++=""
pplil-spe—-; }
else if (siz{i]) { /*inagap *
*polij++="-7
siz[i]--; }
else { /* we're putting a seq element
¥
*poli] = *psli};
if (islower(*ps[i]))
*ps[i] = toupper(*ps[i]);
polil++;
pslil++;
/*
* are we at next gap for this scq?
*/
if (nii] == pplil.x[ijlil}) {
/*
* we need to merge all gaps
* at this location
*/
siz[i] = ppli).nlijlil++];
while (ni[i] == pp[i].x[ij{il})
siz{i] += pplil.n{ij{i}++];
nifi}++
}

if (++nn == olen Il 'more && nn) {

dumpblock(});

for (1=0;i<2;i+4)
poli] = outfi];

nn=0;

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

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

register i;

for i=0;i<2;i++)
*po[i]-- = \0}

gouoobog
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#&3K

(void) putc(An’, fx);
for i=0;i<2;i++) {
if (*out(i) && (*out[i] '= "I *(po[i]) =" {

if(i=0)
nums(i);
if (i =0 && *out[1])
stars();
putline(i);

if (i == 0 && *out{1])
fprintf(fx, star);

ifi=1)
nums(i); }
}
}
/i
* put out a number line: dumpblock()
*/
static
nums(ix)
int iX; /* index in out[] holding seq line ¥/
{ char nline{P_LINE];
register ij;
register char *pn, *px, *py;
for (pn=nline,i=0;i< Imax+P_SPC; i++, pn++)
*pn =" ’:
for (i = nc[ix], py = out{ix]; *py; py++, pn++) {
if (fpy ==""l*py == )
*pn - ’;
else {
i (%10 =01 ( == 1 && nc[ix] = 1)) {
j=0<0)?-i:i;
for (px = pn; j; j /=10, px--)
*px =j%10 + 0}
if i<0)
*px =
else
*pn ="
i+ }
}
*pn=1\0"
nclix] =1;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fXx);
(void) putc(\n’, fx);}
Ilk

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

static
putline(ix)

int iX;
{

gouoobog
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#=3L

int . i;
register char *px;
for (px = namex[ix], 1 = 0; *px && *px =" px++, i++)
(void) putc(*px, fx);
for (; i < lmax+P_SPC; i++)
(void) pute(’’, fx);
/* these count from 1:
* nif} is current element (from 1)
* nc{] is number at start of current line
*/
for (px = out[ix]; *px; px-++)
(void) putc(*px&O0xTF, fx);
(void) putc(\n’, fx);

/*
* put a linc of stars (seqs always in out[0}, out[1]): dumpblock()
*/
static
stars()
{
int i;
register char *p0, *pl, cx, *px;

if (out{0} Il (Fout{0] ==’ && *(po[0]) =""1
teout( 1] 1l (*out[1] ==""&& *po[1D) =="")
return;
px = star;
for (i = Imax+P_SPC; i; i--)
*px+t ="

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

if (xbm[*p0-"Al&xbm[*pl-'A7) {
cx ="
nm++;

}
else if (\dna && _day[*p0-"A’|[*pl-'A’] > 0)

cx=""
else
ex ="
else
cx="%
X4+ = CX;
*px++ =\
*px = \0%
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/*
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn) stripname
char *pn, /* file name (may be path) */
{
register char *pX, *py;
pY= O,
for (px = pn; *px; px++)
if Cpx==71)
py=px+1;
if (py)
(void) strepy(pn, py);
return(strlen(pn));
)

Page 7 of nwprint.c
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#=3N
/‘*
* 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 s
int cleanup(); /* cleanup tmp file ¥/
fong Iseek();
/*
* remove any tmp file if we blow
X
clcanup(i) cleanup
int i;
{ if(f)
(void) unlink(jnamc);
exit(i);}
/lk
* read, return ptr to seq, set dna, len, maxlen
* skip lines starting with %, <, or >’
* scq in upper or lower casc
*/
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 *p;

if ((fp = fopen(file,"r")) = 0) {
fprintf(stderr,"%s: can read %s\n", prog, file);
exit(1);
}
tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line == "Il *line == <’ Il #line == >
continue;
for (px = line; *px = \n’, px++)
if (isupper(*px) 1l islower(*px))
tlen++;
}
if ((pseq = matloc((unsignead)(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"
Page | of nwsubr.c
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#=30

ugbobooobooboodabod

...getseq
py =pseq +4;
*len = tlen;
rewind{fp);
while (fgets(line, 1024, fp)) {
if (*line == %" [l ¥line == <’ Il *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 = natge > (tler/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);
}
/*
* get final jmps from dx{] or tmp file, set ppl], reset dmax: main()
*/
readjmps() readjmps
{
int fd = -1;
int siz, 10, i1;
register 1, j, Xx;
if () {
(void) fclose(f]);
if ((fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf(stderr, "%s: can' 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--)

’

gouoobog
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#&3P

if (j < 0 && dx[dmax].offset && 1)) {
(void) Iseek(fd, dx[dmax].offset, 0);
(void) read(fd, (char *)&dx{dmax].jp, sizeof(struct jmp));
(veid) 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(1);
if G>=0){
siz = dx[dmax].jp.n[j];
xx = dx[dmax] jp.x{j];
dmax += siz;
if (siz< 0) { /* gap in second seq */
ppl1l.nfil] = -siz;
XX +:= §izZ;
Hid=xx-yy+lenl -1
*/
pp(11.x[i1] = xx - dmax + lenl - 1;
gapy++;
ngapy -= Siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP Il endgaps)? -siz : MAXGAP;
il++; }
elseif (siz>0){  /* gap in first scq */
ppl0].n[i0] = siz;
ppl0].x[i0] = xx;
gapx++;
ngapx += siz;
/* ignorc MAXGAP when doing endgaps */
siz = (siz <« MAXGAP ll endgaps)? siz : MAXGAP;

i04++; }
}
else
break; }
/* reverse the order of jmps

*/
for (j = 0, i0--; j <i0; j++, i0--) {

i = ppl0].n[j1: ppl0).nj] = ppl0)-n(i0]; pp[0].n[i0] = i;

i = ppl[0}.x[j1; pp(01.xLj] = ppl0}.x{i0]; pp[0].x[i0] =1i; }
for (=0,il-j<il; j++,il--) {

i =pp[11.n{jl; ppl11.n[j] = ppl11.nlil); ppli]nlil] =1;

i =ppl11.x{j); ppl11.x[j] = ppl11.x[i1]; ppl1}x[it] =1; }

if (fd >=0)
(void) closc(fd);
if (f)) {
(void) unlink(jname);
fj=0; .
offset = 0;}

Page 3 of nwsubr.c
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#=3Q

/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix) writejmps
int ix;
{
char *mktemp();
if (M) {
if (mktemp(jname) < 0} {
fprintf(stderr, "%s: can’t mktemp() %s\n", prog, jname),
cleanup(l1);
}
if ((fj = fopen(jname, "w'")) == 0) {
fprintf(stderr, "%s: canl 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);
}

goooo
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Sequence Listing

<110> Genentech, Inc.

De Sauvage, Frederic

Grewal, Igbal

Gurney, Austin L
<120> TYPE 1 CYTOKINE RECEPTCR TCCR
<130> P174BR1PCT
<141> 2000-10-18

<150> US 60/160,542

15

20

25

30

35

40

45

50

55

65

<151»

<160>

19%9-10-20

16

<210 1

<211>
<212
<213>

636
FRT

Homo sapiens

<400> 1

Met

1

Lys

Arg

Pro

Gly

Agn

Ala

Trp

Asn

Asp

Tre

Phe

Pro

Leu

Glu

Arg

Leu

Pro

Leu

ala

Lys

Ile

Gly

Leu

val

Ala

His

Glu

Glu

Lys

Gly Gly Arg
5

Ala

Gln

Gly

Proc

Thr

Pro

Thr

Glu

Bsp

Pro

TyY

Leu

Leu

Giu

Leu

Gly

Asp

Ser

Gln

Arg

Lys

Thr

Fhe

Pro

Arg

Lys

Ala

Glu

Leu
20

ser
35

Leu
50

Glu
55

Thr
80

Glu
85

Ala
110

Gln
125

Ser
140

Thr
155

Arg
170

Thr
185

Thr
200

Asp
215

Gly

Bro

Ala

Asn

Leu

val

Gln

Gly

Met

Glu

Txrp

Cys

Ile

Gly

Leu

Ala

Leu

Gly

Cys

His

Ala

Leu

Gln

Lys

AsSD

Pro

Gin

Pro

TYr

Trp

Pro

Leu

Pro

Ser

Leu

val

Thr

Pro

Pro

AsSp

Ser

Glu

Leu

Lys

Gly

Fhe

Trp

Leu

Tre

Gln

Ala

Met

Leu

Asn

Pro

His

Ala

Thr

Val

Glu

Trp Leu
10

Val Leu
25

Gln Cys
40

Glu Pro
55

Ser Gln
70

ala Gly
85

Ser Asp
100

Trp Pro
115

ala Pro
130

Leu Glu
145

Lys Val
160

ala Trp
175

Pro val
1590

Tyr Giy
205

Trp Ser
220

Trp

Phe

Tyr

Leu

Lys

Arg

Lys

Pro

Arg

Ala

Leu

Thr

Glu

Ary

Pro

Pro

GIn

Gly

Gly

hu'se

Ser

Leu

Val

Leu

Thx

Tle

Leu

Ile

Cys

Ile

Leu

Arg

val

Asp

axg

Trp

Leu

Fhe

Gly

val

Cys

Leu

Gln

Aryg

Leu

Pro
15

Thr
30

Gly
45

Leu
&0

Ser -

75

val
S0

Val
105

Val
120

Pro
135

His
150

Gln
165

Glu
180

Asp
125

Met
210

Ser
225



15

20

25

30

35

40

45

50

55

G5

Phe

Agn

Lys

Trp

Cys

val

Cys

Ile

Gly

Pro

Ser

Ile

Sexr

Thx

Ala

His

Met

Pro

Gly

Asn

Gly

Arg

Glu

Gln

Len

hla

val

Ser

Asn

Leu

Ala

Glu

Leu

Ala

Thr

Val

Leu

Trp

Tyxr

Asn

Trp

GIln

Thr

Leu

Cys

Lys

Thr

Fro

Gly

Leu

Ala

Asp

Gly

Pro

Glu

Leu

Val

TrE

Tre

Gly

Thr

Val

Gly

Gly

Leu

Fhe

Tyr

val

Pro

Gly

Gly

Gly

Ile

Thr

Ser

Ser

Leu

Lys

Leu

Gly

Axrg

Glu

Leu

Sexr

Pro

Pro

Arg

Leu

His

Pro

Pro Ser

230

Thr Pro
245

Pro Cys
260

Arg Glu
275

Pxo Ser
280

Ser Trp
305

Ala Ser
320

Thr Glu
335

Glu His
350

Leu Asn
365

Fro Gly
380

Ala Vval
395

Phe Arg
410

Leu Gln
425

val Pro
440

Cys Ala
455

Gly Asn
470

Cys Glu
485

Pro Gly
500

Trp Lys
515

Leu Glvy
530

Leu Arg
545

Asp Pro
560

(160)

ala

Gly

Val

Leu

Gly

Glu

Ala

Leun

Val

Trp

Asn

serx

Glu

Asp

Arg

Gln

Thx

Leu

Pro

Val

Cys

His

Ala

Pro

Gly

Gln

Ser

Ala

Pro

Pro

Leu

Val

Val

Fhe

Ala

Glu

Ala

Bis

Ser

Gln

Trp

Ile

Leu

Gly

Lys

Asn

Lys

51lu

val

Pro

GIu

Leu

Arg

Val

Asp

Arg

Thr

Ser

Leu

Pro

Gln

Gly

Sex

Val

Leu

Fro

Leu

Val

Ser

Asp Val
235

Glu Pro
250

Ser Tyr
265

Glu Gly
280

Trp Ala
295

Thr Asn
310

Ser Val
325

Thr Trp
340

Trp Ala
355

Leu Pro
370

Val Gly
385

Gly Leu
400

Ala Pro
415

Pro Gly
430

Leu Arg
445

Thr Ser
460

Val Thr
475

Thr Ala
490

Arg Leu
505

Gly Ile
520

sSer Leu

535

Leu Pro
550

Ser Ser
565

Trp

Leu

Lys

Ile

Arg

Leu

Ala

Gln

Arg

Pro

Val

Ala

Leu

Thr

Gly

Pro

Leu

Ser

His

Leu

Ala

Arg

Gly

val

Leu

val

Thr

val

Ser

val

Pro

Asp

Gly

Pre

sSer

val

Pro

His

Ser

Pro

Thr

Leu

Phe

Thr

Trp

Gln

ugbobooobooboodabod

Ser

Leu

Trp

Cys

Ser

Leu

Ser

Gly

Gly

Asn

Ala

Gly

Ala

Leu

val

Asp

Ile

Pro

Leu

Ser

Val

Pxra

Gly
240

Trp
255

Phe
270

Cys
285

Ala
300

Val
315

Ser
330

Pro
345

Asp
360

Leu
375

Arg
320

Ser
405

Pro
420

Ile
435

Thr
4590

Cys
465

Leu
450

Ala
495

Asp
510

Trp
525

Gly
540

Trp
555

His
570
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Met

Glu

Gln

Leu Glu Vval

Gln

His

Arg

Pro

Phe

Pro

<210> 2

<211> 623

Ala

Leu

Gln

<212> PRT
<213> Mus musculus

<400> 2
Met Asn Arg Leu Axg

1

Leu

Pro

Azn

Leu

val

Gln

Gly

Met

Glu

Trp

Cys

Bsp

Cys

Trp

Asp

Ser

Gly

Cys

Tyr

Lys

Phe

Axrg

Lys

Glu

Pro

Gln

Gly

Tyx

Gly

Pro

L

Pro

Ser

His

Val

Thr

Pro

Fro

Ala

Pro

Ala

Leu

Gln

Glu

Glu

val

Glu

Gln

Fro

val

Met

Leu

Trp

Gln

Pro

Met

Leu

Asp

Thr

Gln

Glu

Thr

Val

Trp

Asp

Ero
575

Glu
590

Ala
605

Thx
620

Leu
635

5

Ser
20

Gln
35

Glu
50

Ser
65

Ser
80

ala
95

Trp
110

Thr
125

Leu
140

ys
155

Ala
170

Pro
185

Ser
200

Ser
215

val
230

Glu

Met

Thr

Pro

Ala

Val

Leu

Cys

Fro

Gln

Lys

Asp

Ser

Pro

Glu

Ala

Txp

Val

Gly

Ser

Trp

(161)

ala

Glu

Ala

Glu

Ala

Leu

Tyr

Leu

Lys

Gln

L¥s

Ser

Gln

Ala

Lo

Thr

Glu

Arg

Pro

Val

Gln

Pro

Pro

Glu

Leu

Ser

Gly

Ty

Ser

Leu

Val

Ile

Thr

Thr

Arg

Met

Cys

Leu

Ser

Pro

Pro

Lew

Leu

Leu

Gly

val

Asp

His

Trp

Leuw

Ser

Fhe

Val

cys

Leu

Gln

Gln

Ser

Gly

Leu Gly
580

Pro Val
595

Asp Sex
610

Gly Leu
625

Thr Pro
10

Thr Arg
25

Gly Pro
40

Leu Glu
55

Pro Asn
70

val Thr
85

Tle Trp
106

Val Asn
115

Ser Gln
130

Gln Trp
145

Gln Phe
ig0

Glu Pro
175

Asn Leu
150

Val Glu
205

Phe Gln
220

Thr val
235

Asp

Met

Gly

Leu

Leu

Pro

Leu

Thr

Arg

Ile

Gly

Leu

Val

Ala

Arg

Gln

Glu

Asn

Thr

Cys

Leu

Glu

Tyr

Gly

Glu

Hisg

Gly

Pro

val

Pro

Thr

Giu

Asp

Pro

TYY

Leu

Pro

Gly

Pro

Glu

ugbobooobooboodabod

Pro

Ser

Glu

Pro

Leu

Gly

Ile

Pro

Trp

Arg

Gln

Thr

Ile

Pro

Lys

Lys

Gly

Tyr

Phe

Thr

Ile
585

Ser
600

Lys
615

Pro
630

Leu
15

Ser
30

Leu
45

val
60

Glu
75

Glu
50

Lys
10%

Gln
120

Ser
135

Val
150

Glu
165

Thr
180

Thr
195

Pro
210

Leu
225

Ser
240
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Gly

val

Thr

Trp

val

Ala

Ile

val

Trp

Glu

Tyr

Glu

Asp

Arg

Gln

Thr

Leu

Pro

Ala

Ccys

Leu

Val

Glu

Lys

Gln

Thr

Met

Pro

Pro

Lys

Val

Thr

Phe

Ser

Glu

Asp

His

Ser

Gln

Trp

Asp

Leu

Gly

His

Pro

val

Arg

Val

Gln

Glu

Pro

Cys

Val

AsSp

Arg

Lys

Gly

Leu

Pro

Gln

Arg

Val

Leu

Pro

Leu

Trp

Asp

Ser

Ala

Thx

Glu

Trp

Thr

ASD

Thx

Trp

Leu

Gly

Gly

val

Pro

Leu

Gly

Ala

Thr

Ser

Trp

Ser

Fro

Leu

Ala
245

Ty
260

Glu
275

Ala
250

Asn
305

Val
320

Trp
335

ala
350

Pro
365

Gly
380

Leu
395

Pro
410

Gly
425

Arg
4490

Leu
455

Thr
470

Val
485

Leu
500

Fhe
515

Leu
530
Bis
545

Ala
560

Pro
575

Leu

Thr

Val

Val

Leu

Gly

Lys

Gln

Pro

val

Ala

Leu

Thr

Gly

ser

Leu

ser

His

Ley

Ala

Lys

Asn

Gln

(162)

Leu

val

Pro

Val

Ser

Val

Gln

Asp

Gly

Pro

Ala

Ala

Pro

Gln

Thr

Pro

Thx

Leu

Ser

Ser

Leu

Ser

Pro

Val

Trp

Cys

Sex

Leu

Ser

Gly

Gly

Asn

TyY

Ala

Gly

Val

Ala

val

Asn

Val

Pro

Leu

Thr

Leu

Asn

Pro

Trp

Fhe

Cys

Pro

Val

Ser

Thr

Asp

Leu

Aryg

Pro

Pro

Val

Thyr

Cys

Leu

Ala

Asp

Trp

Pro

Ber

Lys

Lys Asp
250

Gly Ala
265

Lys Ser
280

Gly Asn
285

Cys Leu
310

Ala Asp
325

Arg Lys
340

Ser Leu
355

Ser Thr
370

Ile Thr
385

Ser Val
400

Ala Val
415

Ala Trp
430

His Tyr
445

Arg Asn
460

His Ser
475

Gly Gln
430

Asn Arg
505

Gly Leu
520

Cys Leu
535

Gln Trp
550

Gly Gln
565

Asp Gly
580

Pro

Gly

Pro

Ser

Ala

Gly

Pro

Asp

Leu

val

Trp

Trp

Gly

Thr

Val

Gly

Gly

Ile

Leu

Gln

Ile

Pro

Pro

Arg

Asp

val

Thr

Pro

Ser

Leu

Lys

Leu

Thx

Gly

Arg

Glu

Fhe

Ser

Ser

Pro

Arg

Leu

Ala

Trp

Tyr

Ile

ugbobooobooboodabod

Pro

Tle

Pro

Ser

Glu

Pro

Glu

Leu

Pro

ala

Fhe

Leu

val

Cys

Ser

Phe

Pro

Trp

Met

Arg

Glu

Ile

Leu

Cys
255

Thr
270

Ala
285

Trp
300

Ser
315

Gly
330

Tyr
345

Asn
360

Gly
375

val
350

Arg
405

Pro
420

Pro
435

Ile
450

Gln
465

Lys
480

Gly
495

Lys
510

Gly
525

Cys
549

Arg
555

Lys
570

Glu
585
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Val Glu Glu Val Glu Leu Gln Pro Val Val Glu Ser Pro Lys Ala

590

585

600

Ser Ala Pro Ile Tyr Ser Gly Tyr Glu Lys His Phe Leu Pro Thr

€05

Fro Glu Glu Leu Gly Leu Leu Val

«<210> 3
<211> 2646
<212> DNA

620

<213> Homo saplens

<220>

<221> unsure

<222> 2433

<223> unknown base

<400> 3
grtgggttcgg

aggageageg
cgagggacgc
ctgococaage
geghocecay
tgggogacth
teegagttac
tgtggcagtyg
tecaccatgte
ctetggeceo
coccoyggotg
cecactgbeca
tgccaglttoce
accggagetyg
agctagccac
gaggattitgt
ttctgctcca
gaggagagga
gtgagctaca
aggaattacc
gggtgteocga
ctggtetget
catcgotggg

aaccactgga

ctteocgtty
cggcoocgeac
catgegggga
tggecgetgoet
ggcagcgoed
gaactgcotcg
acctecagay
gcagocggac
tgacaaactc
cegtettegt
ggcoectgacy
ttgggcococa
actaccgaadg
aagaccatac
tyggctacaaa
ggggcgagty
aaagatgtgt
acctttgett
aagtctggtt
tgoctgotget
tgtcaacgec
tggattcagc
agoacggage

geatgtagtg

cgectegoag
coggoaagge
ggcagggucy
goctetghtg
ggccactygca
tgggagoectc
ccaaaagtac
ggagctoggt
cttgtetggg
gaacctagaa
tggacttite
cctacatgge
atgtcaggag
cegtgaceee
gtgtatggcocco
gageeccatt
gggtatcagg
ctatggaagg
ctogggttgga
coctaatioc
acaagctggy
ctetgecoee
tactyggtgac

gactgggete

610

getgtaccca
Ltgggoecggac
coectttetg
tgggtgettt
gtgctacgga
ttggggacct
cgttccaaca
ggccattect
gcactaaggc
acccaaatga
cgaggatgac
catctcataa
gcggectgga
tgttgagatce
gctgoaggat
tkgtecttec
gaacckctgt
coccagggaec
ggtcgtgage
cagtggggcyg
agectetcoac
cgtagcgtgy
ctggcaaccyg

gagatgggga

gagcregaag
teggggotac
getgtggecg
tceagoggac
gttggaccet
gggageoccc
aaacccagac
cggdaacagce
aggccagect
agccaaacge
ccocotyggagy
agttotgate
ccoctgoetgga
caagatttgg
ggagaaagaa
agacaccges
gggacgcatg
ctgtgtgcag
tgagtccaga
gagtgggcca
caacctctct
cagtcageag
gggcctgggy

ccecoctggag

615

50
100
150
200
2590
300
350
400
459
500
550
600
650
700
750
800
850
900
950
10090
1050
1100
1130
1200
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aaactcaact
agggaatttc
ctgettcagyg
ttagcacooo
agggacccoo
goecacctbeac
gtctgeatga
tecttggggt
agggeocteo
aggtggaaag
JAGILYLYge
acaaagtgcet
agcagttcag
tggggacttyg
tggagtocte
gagaagcackt
caggecacay
caggctagag
tcttgatgga
gaggacaccc
ggcttggooo
tacatgaaat
cagaactgaa
actttggcag
cagecochggge
aacaaaaaca
ctitgggagge
cagggacote
accttatcte
<210> 4

<211> 2005
<212> DNA

gggtccgget
actgtcgggg
cttggoctet
tagtggggec
gccatagogt
coactacace
atgtgagtog
cccigtgage
tggtcooatc
ttetgeoocggy
ctgagectgy
gcecceogetgg
geeageeeca
cccatectgy
coagecegoe
tcctgeccac
gttetggect
ggatgctecat
tgaagacact
agccaggcag
ccatggggasa
tgagagtggc
tttggacccc
gecaaggtgy
aatatagcaa
attagotggyg
tgaggtgdga
tgattgeacc

aaaaataaac

<213> Mus musculus

<400> 4
teggttetat

ccgttggage

cgatgggyoc

ttotgoctgte

(164)

tcccoctggy
tecoctateg
geaktcetocg
aacgctttgy
ggggagaggt
ttgtgtgcac
CRACACACcEY
tgtgggtgac
ctececggethc
catectattc
coacctotyyg
gtctgggaga
catggagcaa
aagtggagga
caggcocaccg
acctgaggag
gaaccacacyg
gcaggttgea
gaggactcag
agctgggatt
gacacggatg
agctgcctge
agcacagtgg
aaggatcact
gacccctoac
catgatggea
ggatoggtty
actgcactee

zaactaataa

atgaaccgge

getgatgteyg

aacctcagtyg
aatcactgtyg
tctggggytt
cgactccaay
cccaaggeac
agagtggaac
agtgtcacco
agcatctacc
atctaccaga
Ltgtgggoct
aaggtgctac
aagttcetga
gtacctgagy
gatggagcco
ccoogotiga
ctgggecttc
Letggctgoy
coocagtect
agaggctgag
gaaggaccco
gaaggtggay
casaatctgt
cteacgoctg
tagagctagyg
tanaaaaata
cacacctgta
agoocaggag
aggctgggta

azdadaaasa

tecgggttge

ctgotgoteg

O

ctotgttace
accgcagtct
cagggaggaa
atgcccctec
cagcttogag
cagoccotoe
tgeetgacet
atcgotggac
taacaccctyg
tgttcctgtt
cacctaaggo
tcotgecaac
ceecagoecoot
cogecggtta
ctctgggtat
tggggeooes
ggctgccagce
ggattagcec
tcacttacct
tatagagaag
caaaggaaaa
tccgetgtaa
taatcccagce
agtttgagac
aaacatcaaa
gtocgageca
ttegaagety
acagaatgag

aaaaaa 2646

acgecteacy

ggacgedges

boboobooboabn

1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1500
1950
2000
2050
2100
2150
2200
2250
2300
2350
2400
2450
2500
2550
2600

50
100
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ccacggeagt
toctgaactyg
ctgtatcacc
ggtgoecttec
tggetgacaa
toctetgtet
gatctteret
tgcagtggge
LLoocggtaca
gotgaagaca
gracctgeta
tggggcgagt
tgaagatgts
cageccctygot
acagtetggt
gtgctgeaay
ctggcaacag
ttggctacag
gageccaggg
agtatgtggt
tggaccaogtce
caaadggaggy
gattagctac
cttgctagge
tgttgtagee
ctcactacag
aacgtgagea
ttocettcaag
ctggtcoocga
getcoctgeoeek
cctgagectg
gacacaagtt
aacagcaatt

goocaaggac

ccaggoccac
ctoctgyggaa
agagtcagaa
aaacaaagtt
actcctecatc
ctgtgaacct
caagtggata
googecooghg
aggaatgcca
gatgggetga
ccaggtgtct
ggagttecgeco
tgggtatcgy
tgtctgyaay
LLggggctyy
tcecectgtec
caccagetgy
aatctgocoe
ataaaggtga
ggactggget
toceceotgg
gtcecctate
tgcaccctca
cagcagtttg
tggggagaag
cttectgcata
gtcaaaccca
crgtgggtga
ccttibcactt
ggttktctgte
gccagtacca
gettecccag
ctgggcaacc

ggacocate

(165)

tgecagtgetba
cettogggoeg
ataccatcce
gggtgaccat
tgggggacac
ggagacccaa
tttetgagga
tggccaccge
ggctgaagca
ctectgttga
ggccgctgeo
cetgtoctto
ggaccgtchy
gacccaagac
agatattact
ctgcatggat
gtgcctecca
ctgtgacghtyg
cchggaaaca
caagatggtg
aaacctcage
gaattacagt
gtttggggat
gogacticea
taccaagaca
cagagcagag
gactgecact
cggtgtecac
cacctaccag
cctgtggggt
ggtgoctaca
tggatctagg
ttacatcaag

tggaggtggs

cagegtoggh
acctggagac
aatagagtet
toccocgggaa
aaaagggacyg
atgaagcceag
agcaacocty
agaaagotot
tggaccecgge
gatgcagaac
aggtggagaa
cagacgccalk
tgaaacttct
cttgtgtgca
acaactcaag
ggagtgggct
ccaacctghtc
gyagtgagca
agggaccagyg
acagcctgga
acattgttac
gactgcagta
tcagagagga
gatgacccec
ccagctcaga
geotetocac
ctgcoraacc
cgttgeagga
ataataggat
ttgecttctga
ggccaggtgce
agagggttoe
gaggtgagece

ggaagtugay

ugbobooobooboodabod

ccocetgggaa
tcoacctgtg
gggaggtgaa
cagttcacca
geekbctgtygy
acacacctca
gaggccacty
cacctgtcag
tggageoooa
ctggaacctg
cggatatcoca
tcttagateoe
ggcaaacgdg
ggtgacttac
aagaggLccc
gtggtcbcte
tctggtgtge
gtgctgatgyg
aaaccakbtgg
caagctoaac
caggggagtt
tactctggag
gttagtaccc
CAgGUACAcc
ggocaggeta
tgtcotgoagg
ttcactogdy
cagggoocac
caggtggaaa
tgggctgtygy
ttacactgge
tgatoctgec
tgcececaace

ctacagcctg

150
200
250
300
350-
400
4590
500
350
600
650
700
750
800
850
900
950
1000
1450
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
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ttgtggagtc cgctaaagece
cacttccotge ccacaccaga
cggctagoggg ctgtaccecct
cagaagcttg gocgocargy
aaata 2005

<210> 5

<211l> 20

<212> DNA

<213> Mus musculus

<d0D> 5
tggtoetoctoe tggcaacage

<210> &

<211> 20

<212> DNA

<213> Mus musculus

<4Q0> 6
agccaagoac accagagaca

<210> 7

<211>= 21

<212> DNA

<213> Mus musculus

<400 7
cagctgggtg cctcccacca

210> B

<211> 20
<212> DNA
<213> Mus musculus

<400> B
atcogoaage ctgtgacrgt

<210> 9

<211> 18

<212> DNA

<213> Mus musculus

<400> 9

(166)

tctgeeccega
ggagctggge
atcttgggcet

cocaactigt

20

20

a 21

20

tegggocagy ghgtttot 18

<210= 10

<211> 18

<212> DNa

<213> Mus musculus

<400> 10

ttcocggget cgthgocyg 18

<210> 11

<211> 18

<212> DNA

<213> Mus musculus

<400>= 11

tcgegtotoct gggaagect 18

<210> 12
<211> 24

tttactctgg gtatgagaaa
cttctagtct gatctgetta
agacgttceta gagtcgacog

ttattgcage ttataatgtt

ugbobooobooboodabod

1B50
1500
1550
2000



10

15

20

25

in

15

40

gobobooodggn

(167) ugbobooobooboodabod

<212> DNA
<213> Mus musculus

<4Q0> 12
tttaagccaa tgtatccgag actg 24

<210> 13

<211> 20

<212> DNA

<213> Mus musculus

<400> 13
cgccagogte ctectegtgg 20

<210> 14

<211> 21

<212> DMNA

<213> Mus musculus

<400> 14
caagcattty catcgotatc a 21

<210> 1%

211> 19

<212> DNA

<213> Mus musculus

<4030> 15
aatgcectttt geocggaagt 19

<210> 16

<211> 24

<212> DNA

<213> Mus musculus

<4Q0> 16
acgaattgag ascgtgeooca cogt 24

gobbod gobobbobdoggubbboooguobbooogobo

goodboodbouodbuodbodbuodbooboobooboobooobga

googbodbouodbuogbodgbuoobooboobooboobooobga

goodgoogbooobaon

googobd bogbdoobdoobuodgboobooboobooobad

goudgbouodgbuodgbuogbogbuodgbuogbogood

googbd bogbdogbogbuodgbuogbuogbuodgbooobad

goudgbuodgbudbugbuodgbuodgbuogbogbaobogbogod

O00000b0o0bbO0o0obDOouobOboOn GeneBankD OO OUOOOOODOO

O0000D000O00OSprecherd ., Biochem. Biophysic. Res. Commun. 246(1):82-
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guooooobuoogoooooobboooooooog
guooobobobugooogouooooobbuooooooooo
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Continuation of Box 1.1
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the search has been carried out and based an the alleged effects of the
campound/composition.

ATthough claim 28 is directed tn a diagnostic method practised on the
human/sanimal body, the search has been carried out and based an the
alleged effects of the compound/composition.

Continuation of Box I.2

Present claims 1-6 and 14 relate to methods of treatment using an
extremely large number of possible compounds acting as TCCR antagonists,
Support within the meaning of Article & PCT and/or disclosure within the
meaning of Article 5 PCT 1s to be found, howsver, for only a very small
proportion of the compounds and methods claimed. In the present case, the
ctaims 50 lack support, and the application so lacks disclosure, that a
meaningful search over the whole of the c¢laimed scope is impessible.
Consequentiy, the search has been carried out for these parts of the
claims which appear to be supported and disciosed, namely those parts
relating to the methods using the compounds disclosed in claims 7-13.

Present claims 15-21 relate to methods of treatment using an extremsly
Targe number of possible campounds acting as TCCR agonists. Support
within the meaning of Article & PCT and/or disclosure within the meaning
of Article 5 PCT is to be found, however, for only a very small
proporticn of the compounds and methods claimed. In the present case, the
claims so Tack suppeort, and the applicatian so lacks disclosure, that a
meaningful search over the whole of the claimed scope is impassible.
Cansequently, the search has been carried cut for those parts of the
claims which appear to be supported and disclosed, namely thase parts
relating to the methods using the compounds diclesed 1n claims 22-26.

The applicant’s attention s drawn to the fact that ¢leims, or parts of
claims, relating to inventions in respect of which no international
search repert has been established need not be the subject of an
international preliminary examination (Rule 66.1{e) PCT}. The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examinaticn on matter which has not heen searched. This is
the case irrespective of whether or not the clafms are amended following
receipt of the search report cor during any Chapter II procedure.
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