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*

* C-C increased from 1210 IS

* Zis average of EQ

* B is average of ND

* match with stop is _M: stop-stop = 0: J (joker) match =0

*/
#define _M -8 /* value of a match with a stop */
int _day[26][26] ={
* ABCDEFGHIJKLMNOPQRSTUVWXYZ¥Y
1% A* {2.0.-2.0.0.-4.1,-1-1,0-1,-2.-1,0,_M, 1. 0.-2, 1, 1.0, 0.-6. 0,-3. 0}.
*B* {0.3.-4,3,2-5.0,1,-2.0,0,-3.-2.2,_ M.-1.1.0,0.0.0.-2.-5.0,-3. 1}.
<C* {-2.-4.15.-5.-5,-4.-3,-3,-2, 0,-5.-6.-5,-4, M.-3.-5.-4.0.-2.0,-2.-8, 0, 0.-5}.
1*D* {0.3.-5.4.3.-6.1,1.-2,0.0,-4.-3,2,_ M.-1. 2.-1.0. 0. 0,-2,-7. 0.-4. 2}.
/*E*/ {0.2.-5.3.4.-5,0,1,-2.0.0,-3.-2, 1,_M.-1. 2.-1,0. 0. 0.-2,-7, 0.-4, 3}.
> F*/ {-4.-5.-4-6.-5.9.-5.-2, 1, 0,-5. 2. 0.4,_M.-5.-5,-4,-3.-3. 0.-1, 0. 0. 7.-5}.
*G* {1.0.-3.1.0.-5,5,-2.-3.0.-2-4.-3, 0,_M.-1.-1.-3, 1. 0. 0.-1,-7, 0.-5, 0}.

*H* {-1.1.-3.1.1,-2.-2,6,-2.0. 0,-2.-2,2,_M. 0. 3. 2.-1.-1.0.-2.-3. 0. 0. 2
/1% {-1.-2-2,-2-2,1.-3.-2,5.0-2.2.2,-2,_ M.-2.-2.-2.-1.0. 0, 4,-5, 0.-1.-2}

/>3 * {0.0.0.0.0.0.0,0.0.0,0,0.0.0,,M.0.0.0,0,0.0.0.0,0.0, 0}.

*K* {-1.0.-5,0,0.-5,-2.0,-2,0,5,-3,0. },_M.-1. 1. 3,0. 0. 0.-2,-3. 0.-4, 0}.

/*L* {-2.-3.-6.-4,-3,2.-4.-2,2,0.-3,6.4,-3,_M-3.-2,-3-3.-1. 0. 2.-2. 0.-1.-2).
AM* {-1.-2-5-3,-2.0,-3,-2,2,0,0.4.6,-2, M-2.-1,0.-2.-1. 0, 2,-4. 0,-2,-1}.

/* N ¥/ £0.2.-4,2,1-4,0,2.-2,0,1.-3,-2,2,_ M,-1.1,0,1,0.0.-2,-4,0,-2, 1}.

>0 {M._M, M, M, M\, M\, M\, M, M. M, M, M, M._ M, 0,_M,_M._M,_M,_M_M_M,_M._M_M, M}
1*P*/ {1.-1,-3-1,-1,-5-1.0,-2,0,-1,-3.-2,-1,_M. 6. 0, 0, 1, 0. 0.-1,-6, 0,-5. 0}.
*Q* {0.1.-5,2.2-5-1,3.-2,0,1,-2.-1,1,_M, 0.4, 1-1.-1.0.-2.-5, 0.-4. 3}

/*R*/ {-2.0.-4,-1.-1,-4.-3,2-2.0,3.-3.0,0_M. 0. 1,6,0.-1.0.-2, 2. 0,-4. 0}

%8S {1.0.0,0.0,-3,1-1,-1,0.0.-3,-2, |,_M. 1.-1,0.2. 1. 0.-1,-2.0.-3, 0}
7T * {1.0.-2.0,0,-3,0,-1,0.0,0,-1.-1,0,_M. 0.-1.-1, 1. 3.0. 0,-5. 0.-3, 0}

*U* {0.0.0.0.0.0,0,0,0,0,0,0,0,0,_M,0.0.0.0,0.0.0,0,0,0, 0}

1*V * {0.-2-2,-2,-2,-1.-1,-2,4,0,-2,2,.2,-2,_ M -1.-2,-2-1.0,0,4,-6,0.-2.-2

AW=* o {-6.-5.-8,-7.-7,0-7,-3,-5,0,-3.-2.-4,-4, M.-6.-5, 2,-2.-5. 0.-6,17, 0, 0.-6}
X {0.0.0,0.0,0.0,0,0.0.0,0,0.0,_M,0.0.0,0,0.0,0,0.0.0, 0)

*Y * {-3.-3.0.-4,-4,7.-5,0.-1,0,-4,-1.-2,-2._M.-5.-4,-4.-3.-3. 0,-2, 0, 0.10,-4)

*Z* {0.1.-5,2,3,-5,0,2,-2,0,0,-2.-1, 1,_M. 0. 3.0, 0. 0. 0.-2.-6. 0,-4, 4}

k

Page | of day.h

/*

*/

#include <sidio.h>
#include <ctype.h>

#idefine 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 /* 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 DINS] 1 /* penalty per base */

#define PINSO 8 /* penalty for a gap */

#idefine PINSI 4 /* penalty per residue */

gooood



struet jmp {
short
unsigned short

b

struct diag {
int
long
short
struct jmp

b

struct path {

nIMAXIMP]:
x[MAXIMP]:

score:
offset:
ijmp;
p:

(43)

/* size of ymp {neg for dely) */
/* base no. of ymp in seq x */
/= hmits seq to 2716 -1 */

/* score at last jmp */

/* oftset of prev block */
/* current jmp index */
/* hist of jmps */

int spc: /* number of leading spaces */

short n{JMPS}. /* size of jmp (gap) */

int x{JMPS]:/* loc of jmp (last elem before gap) */
|
char *ofile; /* output file name */
char *namex|2]; /* seq names: getseqgs() */
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; /* set1if 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 ppi2):

/* hoids path for seqs */

char *calloc(), *malloc(). *index(). *strepy();

char *getseq(),

*g_calloc():

/* Needleman-Wunsch alignment program

*

* usage: progs file] file2

* where filel and file2 are two dna or two protein sequences.

LR I

Output is in the file "align
*

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
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”

guoboog
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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

static _pbval{26] ={
1,210 <<("D'-" A" Nil<<{’N"-"A7)). 4, 8, 16, 32, 64,
128, 256. OXFFFFFFF, 1<<10. I<<11. 1<<12, l<<13, I<<}4,
T<<15, 1<<16, I<<17. 1<<18. 1<<19. 1<<20, 1<<2]. 1<<22,
1<<23, 1<<24, 1<<25K1<<(CE " A" N 1<<(CQ'-'A’))

h

main{ac, av) main
int ac:
char *avl};

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] = av[2];

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

segx[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 */

Page | of nw.c

/* 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 segx
*10agapinseqy.

*/
nw() 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. row} */

int mis; /* score for each type */

int ins, insti; /* insertion penalties */
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register id: /* diagonal index */
register ij: /* ymp index */

register *colQ, *colk: /* score for curr, last row */
register XX, YY; /* index into seqs */

dx = (struct diag *)g_calloc("to get diags”, lenO+lenl+]. sizeoftstruct 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 col(", lenl +1, sizeef(int));
coll = (int *)g_calloc("to get coll”, lenl +1, sizeof(int));
ins0 = (dna)? DINSO : PINSO;

insl = {dna)? DINS1 : PINSI;

smax = -10000:
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1: yy <= len]; yy++){
colOfyy] = dely[yy] = colO[yy-1} - ins];
ndelylyy] =yy;

}
col0f0} = 0: /* Waterman Bull Math Biol 84 */

else
for (vv = 1; yy <=leni; yy++)
dely[yy] = -insO;

/* fill in match matrix
*/
for (px = segqx[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] - ins};
ndelx = xx;
}
else {
coll{0}=0:
delx = -ins0;
ndelx =0,
}

Page 2 of nw.c

e IW

for (py = seqx[1), yy = I; yy <=lenl; py++, yy++) {
mis = colO{yy-11;
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 Hl ndely[yy] < MAXGAP) {

guooog
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if (colOlyy} - insO >= dely[yy]) {
delylyy} = colO[yy] - (insO+ins}):
ndely[yy} = 1:

) else {
dely[yy] -=insl:
ndely[yy}++:
}
}Jelse {
il {colOfyy] - (insD+ins1) >= dely[yy]) {
delylyy] = colOfyy] - (insO+ins1):
ndely[yy] = I:
} else
ndely[yy}++:
}

/* update penalty for del in y seq:
* favor new del over ongong del
¥/
if tendgaps Il ndelx < MAXGAP) {
if (coll[yy-11 - insO >= delx) {
delx = coll{yy-1] - {insO+ins1):

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

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

Page 3 of nw.c
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id=xx-yy+lenl - 1;
if (mis >= delx && mis >= dely[yy])
coll{yy] = mis;
else if (delx >= dely[yy]) {
colllyy} = delx:
ij = dx[id].ijmp;
if (dx[id}.jp.n[0] && ('dna Il (ndelx >= MAXIMP
&& xx > dx[id}.jp.x[ij]+MX) | mis > dx[id]. score+DINSO0)) {
dx[id).ijmp++;
if (+41j >= MAXIMP) {
writejmps(id);
ij = dx[id}].ijmp = O:
dx[id].offset = offset:
offset += sizeof(struct jmp) + sizeof(offset):
]
}
dxfid}.jp.n[ij] = ndelx:
dx[id}.jp.x[ij] = xx:
dx[id].score = delx;

gooood
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else {
coll[yy] = delylyyk
1) = dx[id].ijmp:

if (dx[id].jp.n[0] && (!dna Il (ndely[yy] >= MAXIMP
&& xx > dxfid]jp.x[ij1+MX) Il mis > dx[id].score+DINSO) {
dx{id].iymp++:
if (++ij >= MAXIMP) {
writejmps{id):
1j = dx[id}.ymp = 0:
dx{id].offset = offsel:
offset += sizeof(struct jmp) + sizeof(offset):
}
}
dx[id}.jp.n{ij} = -ndelylyy];
dx[id}.jp.xlij} = xx;
dxlid}.score = dely{yyl;

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

}
if (endgaps && xx < len0)
coll{yy-1] -= insO+ins1*(len0-xx):
if (coll[yy-1] > smax) {
smax = coll{yy-1};
dmax =id:
}
tmp = col(; 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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*

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

*

* static:

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

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

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

* putline() -- put out a line (name. [npum]. seq, {num}): dumpblock()
* stars() - -put a line of stars: dumpblock()

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

*/

#include "nw.h"
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#define SPC 3

#define P_LINE 256
#define P_SPC 3

extern
int
FILE

print(}
{

1*

/* maximum output line */
/* space between name or num and seq */

_day[26][26]):

olen: /* set output line length */

*x: /* output file ¥/

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 tlength = %d)\n". namex[0], len0):
fprintf(fx, "<second sequence: s (length = %d)\n", namex|1]. lenl);
olen = 60;
Ix = len0;
ly = lenl;
firstgap = lastgap = O:
if (dmax < lenl - 1) { /* leading gap in x */
pp{0l.spc = firstgap = lenl - dmax - 1:
ly -= pplO}.spc;
}
else if (dmax >lenl - 1){  /*leadinggapiny */
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>1en0- 1}{ /* trailing gapiny */
lastgap = dmax0 - (len0 - 1);
ly = lastgap:
}
getmat(lx, ly, firstgap, lastgap):
pr_align();

* trace back the best path, count maiches

*/
static

getmat(lx, ly, firstgap, lastgap)

int Ix, ly; /* "core” (minus endgaps) */
int firstgap, Jasigap; /* leading trailing overlap */
int nm, i0, i1, siz0, sizl;

char outx[32]

double pet;

register n0, nl;

register char *p0, *pl;
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/* get 1otal matches. score
*/

i0=11 =120 = 51zl = 0;
p0 = seqx{0} + pp[1Lspc:
pt =seqx[1} + pp[0].spc;
nO=pp[llspc+ I

nl =pp[0l.spc + I:

nm =0,
while ( *p0 && *pl ) {
if (siz0) {
pl++;
nl++;
$iz0--;
}
else if (siz]) {
pO++;
n0++;
sizl--;
}
else {
if (xbm[*p0-"A’]&xbm[*pl-"A’]}
nm++;
if (nO++ == ppl0].x[i0])
si1z0 = ppl0].n{i0++];
if (n1++ == pp[1].x[i1))
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

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

pct = 100.*(double)nm/(double)ix;

tprimtf(fx, "\n"):

tprintf(fx, "<%d match%s in an overlap of %d: %.2f percent similarity\n",
nm, (nm == 1)?"": "es", Ix, pct);

Page 2 of nwprint.c

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

fprintf(fx, ", gaps in second sequence: %d", gapy);
if (gapy) {

guooog
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{void) sprintf(outx. " 1%d %s%s)".
ngapy. (dna)? "base”:"residue”. (ngapy == 1)? "":"s"):
tprintfitx."%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
fprintftfx.
"\n<score: %d (Dayhoff PAM 250 matrix. gap penalty = %d + %d per residue)\n",
smax. PINSQ, PINS1):
if tendgaps)
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
fprintftfx. "<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 nc[2]; /* number at start of current line */
static ni[2]: /% current elem number -~ for gapping */
static sizf2}:
static char *ps[2]: /* ptr to current element */
static char *pof2]: /* 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 descnibed in struct path pp[]
*/
static
pr_align() pr_align
{
int nn; /* char count */
int more;
register i

fori= O.lmax=0:1<2:1+4) {
nn = stripname{namex|i});
if (nn > lmax)
Imax = nn;

ncfi}=1:
nifi}=1:

siz[i} = ijfi} = O;
psli] = seqx[i};
poli} = out[i};

Page 3 of nwprint.c
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for (nn = nm = 0, more = 1. more: ) {
for (i =more=0:i< 2:i++) {
/>Z<
* do we have more of this sequence?
*/
if ("*ps{i])
continue:

more++;

if (ppli].spe) { /* leading space */
*polil++="";
ppli].spe--:

}

else if (siz{i)) { /*in a gap */
*poli}++ = "-";
sizfi}--:

else { /* we’re putling a seq element
*/
*poli] = *psli}:
if (islower(*ps[i]))
*ps{i] = toupper(*ps[i]):
polil++:
pslij++:

/:k

* are we at next gap for this seq?

i

if (ni[i] == pp{i].x[ijli]D {
/*
* we need to merge all gaps
* at this location
x/
siz[i) = ppli).nfijlil++];
while (ni[i} == ppli).x[ij[i]]}

sizfi] += ppfi].nfijli]++];

}
nifi}++:
}
}

if (++nn == olen Il 'more && nn) {
dumpblock{):
for (i=0;i<2:i++4)
poli} = out[i);
nn={;

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

dumpblock()

register i

guooog
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...pr_align
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for (i=0:1<2:1++4)
*poli}-- = "\0;

(void) putc(’'\n’, x):
for i=0:1<2:i+4) {

if (Fouth] && (*out[i] '=" "I *(po[i]) '=" "}

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

if(3 == 0 && ~ouf1))
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 i3
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 (py ==" "Il *py =="-")
*pn = ';
else {
(%10 =010 (i == 1 && nc[ix] = 1) {
j=li<0)?-i:1;
for (px = pn; j; j /= 10, px--)
*px =j%10+'0";
ifli<O)
*px =73
}
else
*pn - ;
i++;
}
}
*pn ="\0";
nclfix] = i;
for (pn' = nline; *pn; pn++)
{void) putc(*pn, fx);
(void) putc(’\n’, fx);
}
/*
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* put out a line (name. [num]. seq. [num}): dumpblock()

*/
static
putline(ix) putline
int ix:
{
Page 5 of nwprint.c
...putline
int i
register char *px;
for (px = namex[ix]. i = 0: *px && *px !="7"; px++, i++)
(void) putc(*px, fx);
for (: i < Imax+P_SPC:i++)
{void) putc(” ’, fx);
/* these count from 1:
* nif] is current element (from 1)
* ncl] is number at start of current line
*/
for (px = out[ix]: *px: px++)
(void) putc(*px&O0x7F, fx);
(void) putc("\n". fx):
H
/*
* put a line of stars (seqs always in out[0}, out[1]): dumpblock()
*/
static
stars(} stars
{
int it
register char *p0, *pl, cx, *px;

if ("out[0] #l (*out[0] == && *(po[0]) == ") I
sout[1] 1l (Fout] 1] == "' && %(po[1])==""}

return:

pX = star;

for (i = Imax+P_SPC; i; i--)
px++="7)

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

if (xbm[*p0-' A’ J&xbm[*p1-" A"}

cx =%
nm++;
}
else if (!dna && _day[*p0-'A’)[*pl-"A’] > 0)
cx ="
else
cx="";
}
else
ex="";
*px++ = CX;
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}
*px++ = \n':
*px = \0":

}

/*

* strip path or prefix from pn, return len: pr_align()
*

static
stripname(pn)
char *pn; /* file name (may be path) */
{
register char *px, *py.
py =0t
for (px = pn; *px; px++)
if (*px =="/")
py=px+1
if (py)
{void) strepyipn, py);
return(strlen(pn));
}
I*

* 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.n>

char *iname = "/tmp/homgXXXXXX"; 7* tmp file for jmps */
FILE *fj;

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

long Iseek();

/*
* remove any tmp file if we blow
*f
cleanup(i)
int i;
{
if (fp)

(void) unlink(jname);
exit(i);
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)
/3
* read. return ptr 1o seq. set dna. len. maxlen
* skip lines starting with "7, "<’ or >’
* seq in upper or lower case
*/
char *
getseqtfile. len) getseq
char *file: /* file name */
int *len: /* seq len */
{
char linef 1024]. *pseq:
register char *px. *py:
int natgc, tlen:
FILE *fp:
if ((fp = fopentfile."r")y == 0) {
fprinttistderr.”%s: can’t read %s\n". proy. file):
exn(l):
}

tlen = patge = 0:
while (fgetstline. 1024, fp)) {
if (*line == " I *hine == "<}l *linc == ">")
continue;
for (px = line: *px '= "\n': px++)
if (isupper(*px) Il islower(*px))
tlen++:
}
if ((pseq = malloct(unsigned)(tlen+6))) == 0) {
fprintf(stderr."%s: malloc() failed to get %d bytes for % s\n". prog. tlen+6. file):
exit(1):
}
pseq0] = pseq[ 1} = pseq[2] = pseq[3] = "0":

Page 1 of nwsubr.c

-..getseq
py = pseq + 4:
*len = tlen;
rewind(fp):
while (fgets(line. 1024, fp)) {
if (*line == "} Il *line == "< Il *line == ">")
continue:
for tpx = line; *px !="\n"t px++)
if tisupper(*px))
*py++ = *px:

else if (islower(*px))
*py++ = toupper{*px):
if (index("ATGCU" *(py-1)))
natge++:
}
}
*py++="\0";
*py="\0";
(void) fclose(fp):
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dna = natgce > (tlen/3):

return(pseq+4):
}
char *
g_callocimsg. nx. sz) g calloc
char *msg; /* program, calling routine */
int nx, sz: /* number and size of elements */
{
char *px, *calloc();
if t(px = calloct(unsigned)nx. (unsigned)sz)) == 0) {
if (*msg) {
fprintf(stderr. "%s: g_calloc() failed %s (n=%d. sz=%d)\n", prog, msg, nx, sz):
exit(l):
}
}
return(px):
}
/*
* get final jmps trom dx[] or tmp file. set pp{]. reset dmax: main(}
*/
readjmps{) readjmps
{
int fd=-1;
int siz,10.i1:
register i, j, xx;
ifm{
(void) fclose(fj):
if ((fd = open(jname, O_RDONLY, 0)) < 0) {
fprintt(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--)
Page 2 of nwsubr.c
...readjmps
if (j < 0 && dx[dmax].offset && fj) {
{void) Iseek(fd, dx{dmax].offset. 0);
(void) read(fd, (char *)&dx{dmax}.jp. sizeofistruct jmp)):
(void) read(fd, (char *)&dx[dmax].offset. sizeof(dx[dmax].offset}):
dx[dmax].ijmp = MAXIMP-1;
}
else
break;
}

if (i >= JIMPS) {
fprinti(siderr, “%s: too many gaps in alignment\n”. prog);
cleanup(1);

}

Hi>=0{
siz = dx[dmax].jp.n{j};
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xx = dx[dmax].jp.x{j}:

dmax += siz:

if (siz < 0) { /* gap in second seq */
ppilln[il} = -siz:
XX += SizZ. V

Fid=xx-yy+lenl - 1
*/
ppl1}x[11}= xx - dmax + lenl - I;
gapy++:
ngapy -= siz:
/* ignore MAXGAP when doing endgaps */
siz = {-siz < MAXGAP Il endgaps)? -siz : MAXGAP:
il++:
}
elseif (siz>0){ /* gap in first seq */
ppl0).n[i0] = siz:
pp{0].x[i0] = xx:
gapx++:
ngapx += siz:
/* ignore MAXGAP when doing endgaps */
siz = (siz < MAXGAP ll endgaps)? siz : MAXGAP:
104+

else
break;
]

/* reverse the order of jmps
*/
for (j = 0,i0--; j < i0; j++,i0-) {
1= pp[0].n[3}; pp(Ol.nj] = ppl0].n(i0}; pp[0].n[i0] = 1.
i = pp[0].x[j}; ppl0].x[j] = ppl0].x[i0}; pp(0}.x[i0} = i;
}
for G=0,i1--3j <ilij++,11--)
t=pp[1L.n[j]; pp[1).n[j} = ppl1].n[il]; pp(1].nlil] = i
i=pp[11.x[i); ppl1}-x[] = pp1].x[i1): pp[1].x[il} = i;

}
if (fd >=0)
. (void) close(fd);
if () {
(void) unlink(jname);
fj=0
offset = 0;
}
} Page 3 of nwsubr.c
/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix) writejmps
int ix;
{

char *mktemp();
HEGDX

if (mktemp(jname) < 0) {
fprintf(stderr. "%s: can’t mktemp() %s\n", prog, jname);

gooood
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cleanupt1):
}
if ((f) = fopen(yname. "w")) == 0) {
tprintfistderr, "%s: can’t write %s\n". prog. jname);
exit{ 11 -
}
}
(void) fwrite((char *)&dx[ix}.jp. sizeof(struct jmp), 1, fj):
(void) fwrite((char *)&dx{ix].offset. sizeof(dx[ix].offset), I, fj);

Page 4 of nwsubr.c
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Seguence Listing

<130 Genentech, Inc. et al.

<120> Compositior and Methods for Treatment of Cancer
<130> PLEO3RIPCT
<ldiz Z2001-01-25

Us 60/177, 951
2000-01-25

<150

«<151>

<150
«l51=

Us aQ/1%5,761
2000-04-10
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<1&0» 19

210> 1

<21l> 3461
<Z212> TNA
<213

<4dC0» 1
ctogtacoga

crogaagaca
ggceghtggga
tatotgtaat
catgaactas
gaattgggasa
atcatciaca
gttgaaggat
aagaatocat
actoagaccea
catcactcty
tetttgooca
goragggygan
gtcaaggaca
tgtotoigaa
gaaaactctt
Loaaagagoo
gagLuaycco

ctcaggagtg

Homo sapilen

attoggracy
cragtygygoo
caacgaggec
cttgatoctyg
aagcagotge
tetggeatta
acagetttbe
teagaaazstt
atacacoaty
tgagcgoeac
accataatca
gaccatgact
aggagoooac
gtgttagtygc
ggaactoact
caeccaaagat
gggreagecy
cgaasaggct

tttoratgca

agaceacygTy
cgtgtygasan
gcggagacdga
acctttgeoc
titococcag
atgtigacIc
taccgetatg
acttcaaaac
accacgacca
tcagaccatg
tgotgetton
cagataghta
cgaccagasc
tagtgaagtg
ttctagagac
gtaageaget
grtggetgyt
ttatgtatoo

tcaaagetac

ttcocgogoatg
caaaccbgcy
aggogcaatg
tctetgtboas
accactgaga
gyoaatLioo
gagaazataa
ataggcatag
tcactcagas
agratcacto
ggtaacaata
aggtasagat
atgcooagtgy
agcreeactyg
aatagagact
coactoccaca
SHUAAEACAS
CAgGaaECaca

tgacatcica

gtagagatth
cgegtggecg
gogaggaagt
aaatcceectt
aaattagtoo
acacyggcaat
ttetttgtea
ataagattaa
cacgagoatc
agaccacyag
agegaaaage
cotagaaaca
cagaaggast
tgtacaacac
ceaagacctyg
cagtghoaca
atgaatctgt
aatgaaaatc

tggeatggoe
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atccaggLtc
catocaaccaa
ageergaaat
ggtLitatag
ctrtagtgoot:
ttetgocact
cttccacatt
acatagaaga
chaggagycc
cazacaaitt
atgatgatgt
toaacaaaty
acgagcagac
tottggaags
facaatgaat
cocacgataca
accanLcanat
cagagccagce
thtggcctgg
goctagcaat
acttctgLtg
tgctgttota
atgrattgte
attggtoatt
tggottatte
acaatgatgc
cagaatgebyg
totgaacata
tagagtagct

ghttgtatogs

cgatgaatgc
attgatgota
COOUCCaRay
ccatttecat
cteatgaatoe
ggoogttggg
ctcatgcaag
atgaaaagag
aagtgcchat
tgtatttcaetb
aaagataaca
goagattazag
aggagaaaght
toavaagagc
agaagaggtc
atgtaccoay
ctcggcoccagt
toetoratoat
gotactetoeg
atggtgataa
tggtgctgot
ctogtguroty
ctaaaggotyg
agoeatgotg
atgcotgazaa
atgtatgityg
tagtgaccat
ggatgctito
azaatogtygth
tacaaadttyg

totactangc

(163)
zactagacghtc
gatctiatet
aeotathoat
catragtttc
gUILgLLELe
actrotgagtg
tcaccaccat
gaccacttot
trogzitoca
sttbottgtt
agasasagaa
zagcaghtgt
agatacagat
cotogoseht
atgatagotc
agggtgcaag
cagacgatct
CACCATCATT
syaggagoty
tgggtgatyyg
tttactgaay
ccatgagttg
goatgaccgt
gogtatettg
tgtttotatg
ctoctggttga
ggatgtagcee
gggrrtrgys
cytatasatt
tcatagtttc

agogttiaas

aactatctct
gatbcataca
tacdaatage
ctgtctotge
cazattteoc
gtgatgeoot
agreatagos
cagtcatcog
catggaagay
gaacatatbac
tcagaagaas
ccaagtatga
gatcgaacrg
Ltgattotoay
atgetcatoe
aataaatgec
GattQaccas
paaavcacea
aaagatgcog
cotgracaat
gcttatcaag
ceteabyaat
taagcagget
gaatggcaac
tggatatttg
tatggLacct
getgggagta
attatgttac
tectagttaay
agtaggtcat

grragregyt

ugbobooobooboodabod

gtccagecat
agtgaaaaga
chyggbtygt
tgggggtrat
ctgagttroo
tttacacctt
ALGRATARCE
tcttotoaaa
tetaacagon
tcacattgar
cctgaaaatyg
atotoaactt
azggotacto
cagcotgcag
acaggaagre
attcacattt
catcatgact
tcotoacagt
gocgtogcecac
tbcagogaty
tggtttaagt
taggrgactt
gtoctttata
aggaabttte
cacttactgc
gaaatgctga
tttettttta
ttattcecats
gtttaaatgc
agggagatgs

trtgrgatto

10090
1054
1100
1150
1240
1250
1300
1358
1400
14503
1500
1550

1600

1500
1850

200G
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39
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rttgrattgaa
atatttaagt
ggtattacca
tatgottcag
tattectata
taagaatgty
agcaragann
agattctiat
tagaattaay
atttttgoea
cteabtagtyg
aatgaattca
TLCgUgeges
cagactogggt
tgttotygth
tatatgagga
agtacttiga
ctttatatac
gatgcticrh
Aaaaazaaaa
<216> 2
<Z1l1l> 753
«21i2> PRT
<213> Home S
<400> 2

Met Ala
1

Arg

Ser Val Thr

Gln Thr Thr

val Asp Leu

Phe Tyr &rg

Lys Leu

tattgotgtc
tattcratet
gtitattatyg
gyaaazaatyt
ctggatttbta
catgazgoot
taangyagaa
aaaaatcaca
tataazaagg
ggattattte
tacatttaac
agcaatatac
ttatatacca
tattgcoccaag
acctggtita
tattaaaact
tatctoeteay
ggtactgtag
LuLtacacaa

a 3461

aplen

Lys Leu
5

Acn Pro

20

Glu Lys
35

ala Ile
50

Tyr Gly
65

Leu Gln

Lau

Ile

Sar

Glu

Asn

(164)

tgttacaaay
tggagataaa
tasacaagag
clLrtaatgoet
ggtototgaa
aanataccas
aagagaagaa
aaattbgotg
cagaattagh
cogtaasaac
rtttgtacaat
acttgaccaa
gatgagtaca
ttatatatea
caaaattatc
acactaagta
tgottcaghy
ccatactagy

tasattoott

Ile
His= Glu
bPro

Ser

Thr

Leu

Leu

Asn

tcagttaasy
atctgtatgt
atttggcatyg
tttteaagaa
gaactgetgyg
gaaagctbbat
toctgagaatt
taaattagayg
atagagtaca
gtagtgagoa
acagaaatot
gaaattyggas
grtgagragtt
ccaaaagoctg
agagtagtas
tecatttgatt
ctatcattgt
cobgtotgty

atatceagoett

Tro Glu

49

Tyr His
5351

- Lew Ser
70

Asp Lys

ugbobooobooboodabod

gtacgtttta
gcaattcacc
acatglLtctyg
ctaacacagt
tgtitaggaa
actgaattta
ggggaggeat
gogagaaatt
tteattaaac
ctotcatata
aaaTatattt
TLttozaaatyg
catgtatcac
tetgactgga
aactttgata
cgattcagaa
gageaattygt
gocattotota

goaaaaaoaa

Thr

Ala

Ser

Leu

Val

Ile

Phe Ala

Lla Phe

Gly Ile

Gln Gln

Glu Gly

Lys Arg

2550
2600
26590
2700
2750
2800
2350
2300
2950
000
3050
31Q0
3150
3200
3250
3300
3550

3400

Leu
15

Phs

Ile
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Hig I

Arg

Asn

val

Leu

Asp

Val

Pro

Gln

Gly

Pro

Thr

Gin

Phe

Val

Gly

His

Lys

jZhate]

Ser

Thr

Glu

Val

Ser

Arg

Glu

Ile

&la

Ser

Ile

Leu

Phe

Thr

Ala

His

His

Ala

Ser

Ary

Lvs

Gln

Ile

Glu

Ala

Ser

Phe

Lewn 8§

ser

His

Glu

Ser

Leu

ASTL

AYg

Thxr

Ile

Ser

Leu

Phie

val

Lys

Trp

Leu

Lys

His

A3D

Aryg
110

Ela
Phe
245

Agn
260

Pro
275

> Asn G

290

Lys
305

Val
328

Lau
335

Phe
350

Gly
365

His
380

His

His

His

- Gln

Asn

r Thr

Gly

Met

Ala

Leu

Gly

Gly

Leu

RS

His

(165)

Asn

Gly

Val

Pro

Pro

Ary

Tyr

Ser

Agn

Ila

=1lu

Gly

val

Leu

Ala

His

ABD

His

Lys

Lys !

Thr

Arg

Pro

Ala

5D

Ile

Phe

Ile

Ser

Phe

His

His

Ala

Gly

3 Thr

Arg

Leu

Thr

Ala

Pro

Ile

Leu

Phe

Tizn

Ser

Ak

Ser

100

Glu
115

ala
130
Ser
145
Ala
160
Sar
175

Ser
190

Gly
205

Val
220

Asn
235
Asn
250

Len
265

Glu
280

Arg
285
Pro
310

Ala
325

Val
340

Asp

Ser

AsD

His

val

Lys

Thr

Giu

Thr 2

Thxr

Phe

Ser

Lys

Ile

Fro

Val

Letw

Glu

His

Gly

Leu

Ser

Ser

Ser

Asn

Cys

Thr

Ser

Leu

Ala

Leu

Glu

Fro

Ala

Thr

Phe

Lys

val

Glu

Hig

Tyr

e

T¥r

Ile

Met

Leu

Pro

Bro

ugbobooobooboodabod

L His

Asn

Gly

Glu

Sar

Ser

Asn

Gly

Leu

Ile

Ser

Ile

Ala

Ala

£

Ivs
150
His
165

Aryg
225

Glu
240

Pro
255

Met
270

Cys
285

His
340

Leu
31%

Ser
330

Arg
345

Val
360
Ser
375

Met,
3ag
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Glu

fle

Alz

Val

Tar

His

Leu

Leu

Mat

Leu

Ala

Fhe

Met

Glu

el

Tvr

Agp

Pro

e

His

His

Ala

Fhe

Pro

Thr

Ala

Glu

Hear,

Liys

Gl

Gly ¢

Ile

Glu

Glu

Arg

Phe

Arg

Gly

Ile

Thr

Ser

His

val

Tyr

Azn

Tyr

arg

Ser

Lys

Asn

Asp

Ala

Gln

L1

- Gln

Ley

Asp

Gly

Glu

Lys

Leu

Val

val

Gly
Ala
£10

Lieu
£25

Ser
s500
Eis
515

Cya
530

Ser

545

His
560

ATy
575

ala
580

Gly
605

Leu
620

Leu
G35

Gln
6850

Gly
6a%

Ala
695

Froc

Tyr

Tyx

7 Phe

Leu

Gly

Gln

Ala

Tyr

Trp

Ser

Gly

Ala

Leu

(166)

eu

Phe

Phes

TYVE

Gln

Bis

AsSp

His

Ser

Met

Ala

Thr

Asp

Val

Ala

Tr

Val

FPhe

Thr

T

Pro

Leu

Hi=

ALY

WVal

Tle

Phe

Lz

Thr

Ser

Cer

Phe

Tiys

ASn

Arg

Ala

Tie

His

Glu

Ile

Val

ala

Tyy

Gly

Phe

Met

Eis
400

Thr
415

Leu
430

Lys
445

Ile
4440

Glu
4TS

Ala
490
Val
=05

Glu
Ea0

His
550
Gln
56%
Glu
580

Met
5895

Ala
610

Ala
625

Val
640

AsTL
655

Ile
ai

Ala
685

Val
700

Leu

Asp S

Leu

Val

Sex

AsBn

Leu

Gly

Ala

Val

Leu

Ala

Phe

Lieu

Pro

Lws

Glu

Lys

Lve

Livs

Gla

Hiz

Phe

Leu

Leu

Ile

Thr

Glu

Ser

Gly

His

Val

Gln

Glu

Fhe

His

His

Asp

Sl

Thr

Cye

Tvs

Ser

Gly

Ala

Met

ag

Gln

e

Leu

Glu

1 Glu

Ala

Leu

Glu

Hig

Ala

Ala

His

Gly

Leu

goboobaoogo

Asn
405

Thr
420

Leu
435

Thr
480

Fro
455

Glu
510

Tvr
525

Asp
540

Twr
555

His
570

Gly
585
His
00
Gly
515
[EIRT1
630

Gly
645

Met
g6l

TyY
675
Leou
680
His
705
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Asn Asp Ala Ser Asp His Gly Cys

Leu Gin asn 2la

Ile Prao Tyr Leuw Esn Ile Lys Ser Cvs

Iys Val

<210 3
<211
<ZL2=
<213>

DHA

<400> 3
coggooghgt
aggecgcgaa
LeCTgacatt
gectgetotec
cattaatgts
ttttctaceyg
aaabttactrc
ccatgaccac
ateactcaga
gatcatcact
agctectittge
acagocagyy
aatgtceaagyg
cactgtetot
ctggaaaact
acatcaaaga
tgtgagtgay
atcorcagga
ggcatccagyg
catcatcaac
agaaggctga

ggtggtttta

710

725

740

Home sapien

SUEaCCaaAn
gacganggeg
CYCOCUOTOT
cocagacoac
gacttggcaa
ctatggagaa
aaaatatagg
gaccatcact
cocatgagoat
cecacoatas
cragaccatyg
galaggagcs
acagtgttag
gaagygaaco
ctocooraas
geagggtgag
cecogaaaay
grgittdaat
Ltcogcigaa
caaattgaty
aatcocotceca

tageccatttce

Glw Met

ctgogegoat
caatggogag
greacaaatc
tgagaaaatt
tttocacacg
aataaticohn
catagatasg
cagaccacga
cactoagacc
toetgetget
actcagatag
caccgaccagy
tgctagtgas
acttictaga
gatgtaagea
ceggotggat
gotttatgta
geatcaaage
tgcaacagay
ctagatcttyg
aagacctabt

catcatcagt

Ser

Leu Leu Glv

715

Fhe
730

GV

Ser
T45

Tvr

gagecgggoead
gzagttatct
ceertcatga
agtcocgaatt
goaatatceat
tgtcagttga
attaaaagaa
gecatcactca
acgageatbca
tctggtazaaa
ttcaggtaaa
aacatgocag
ghgacctoaa
gacaatagag
gotcoractog
ggtaggaaaa
ttoccagaaac
tacrgacato
ttecaactatce
totgattcecat
cattacaaat

trhorctgteote

Arg Trp Gly Tvr

ugbobooobooboodabod

Fhe FPhe
720

Leu Leu
735

Ile M=t

Leu WVal
750

Lys FPhe

tgagacaanyg H0

gtaatottga 100
actaaaagea
gggaatctgy
ctacaacagc
sgggttoaga 300
tccatataca 330
gaccatgage 400
ctechgaccat 450
ataagcgaaa 500
gatcctagaa
tggtagaagy
ctgtgtacaa
actoccaagac
acccagtgto
caaatgaatoc
acaaatgaaa
tcatggeatg SO0
tetgtecage
acaggtgass
agectgggtt 1050

tgctgggogt 1100
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tatcotagty
toetigtgoe
cttettaoaa
accagcaatyg
aneacataga
gototaggayg
gatcasacaa
atgabgatga
chttcaacaa
titacgagea
cagtottgga
gh.otacaaty
titccacgat
actaccatca
agtcacagce
CACLLLgGgCC
atggcctage
agtacttctyg
ctttgotgtt
ataatgcatt
ttcattggtc
tgeotggotta
tgeacastya
ttacagaatg
catattigaa
aatgcetagag
gatyaygrtty
gatbtbtgta
ttttaatatt
tcaccggtat

ctotgtatgt

ccLctecatyga
actggooght
abttoctcatge
gaaatgaaaa
agaaagLges
gootgtattt
Lttaaagata
Ltogtggagatt
atgaggagaa
gactcacasy
agaagaagag
agtatgrace
acacteggec
tattotorcat
agegetacte
rggatggiga
aattggtgct
Crgobghgtt
<ibactaaagyg
gocagecabg
attatgotyga
ttecatgtaty
Tyoctagtgac
cigggatgct
catasaatcyg
tagcttaaaa
tatgetygtac
ttgaatatty
taagttatrtc
taccagttta

tteagygaaa

(168)
atogggtgtt
gggactttga
aaghbecaccac
gaggaccact
tatttbgatt
catgtttett
agaagaaaaa
aagaaygcagt

agtagataca

gtcatgatag
cagaggghgc
agtcagacga
cateacoaco
tcgggaggag
taatgggtga
gotbtttactyg
ctgtoatgag
cthgacatgac
ctggcgtatc
agatgtttct
ttgectctggt
catgyatgta
thtgggrttt
tgtttogtat
agttgtcata
tatgeagoge
ctgbetgtta
tatettggag
ttatgtaaac

aatgtcttta

tttcaaattt
gtggtygatoo
catagtcata
tttcagtoat
ccacgtggas
gttgaacacg
gaatcagaag
Lgtocaagta
gatgatcgaa
cttitgattct
ctcatgctoa
aagaataaat
Lotcattecac
aCcaaaacca
ctgaaagatg
tggectgeac
aagncttatc
ttgoctcatsg
cgEtaagcay
ttggaatggc
atgtgoatat
tgatatggta
gecgotyygy
guaattatgt
aaatttotag
gtttcagtag
ttaaagttag
cazagtcagt
araasatory
aagagabityg

atgettttto

ugbobooobooboodabod

ctooctgagtt
Lthtttacac
goccatgaaga
ctgtettoto
gggtctaaca
tecotcacatt
amsacctgana
tgaatctcas
chtoaaggotsa
cagoagectyg
tecacaggasa
gocattcacsa
caccaktcatg
ccatoctoac
coggoghoye
aatttcegeg
aagtggttta
aattaggtga
gotgtoottt
aacaggaatt
ttgeacttac
ccbtgaaatge
gtattiettt
tacttatttc
ttaaggttta
gteataggga
rtgggrLLtgt
taaaggtacyg
tatgtgcaat
goratgacaty

aagaactaac

1150
1200

1250

1730
1750

1800

1900
1850
2000
2050
2180
2158
2200
2250
2300
2350
2400
2450¢
2500
2550
2600C

2656
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ugbobooobooboodabod

acagttattc ctatactygga ttttaggtct ctgaagaact gotggtattt 2700

aggaataaga atgtgcaitua agcctaasat accaagaaag cttatactga 2750

atttaagraa acaanaaaaa azaaaaa 2776

<210>
<dil>
<212>
<2L3>

400>

4

=1

PRT

Homo sapien

4

Met Rla Arg

1

Ser

Gin

Val

Phe

Arg

His

Sexr

Glu

Ala

ser

Ala

Ser

Ser

Gly

Val

Asn

Val

Thr

ASp

Ty

His

Ser

val

Glu

Lys

Thir

Glu

Thr

Thr

Leu

AYQ

Leu

His ?

His

His

Gly

Ser

Gly

Leu

Ser

Liys

Asn

Glu

ala

Tyr

Leu

Lys

aAla

Thr

Phea

Lys

val

Leu
Pro
20

Lys
35

Ile
50

Gly
ah

Gln
Asp
95

Arg
110

- Asp

125

Pro

Ser

230

Ser
245

Leu

Tle

Ser

Glu

His

Glu

Phe

L3

Arg

Glu

Val

His

Sar

Asn

Asp

Ser

5 ASD

Arg

AZD

Ela §

val

Leu

Asp

Val

Pro

Tle

Giu

Pro

Gly

His

Thx

Glu

Val

Ser

Arg

Leu

Agn

Gin

1 8er

Ile

His

Hig

His

Ala

Arg

Gly

Sar

Thr

Ser

Arg

Lys

Lys
25

Trp
40

Glu
1158

Sar
130
Leu
145

Egn
160

Arg
175

Thr
190

Ile
205

Ser
220

Leu
235

Gly
250

Leu

Ser

Lys

Bsp

His

His

Arg

Val

Thr

Ala

Sexr

Leu

val

His

His

His

Pro

Glin

Asn

Ty

Tht

Thr

Gly

Met

Fhe

Als

Gly

Gln

Glu

Az

Asm

fge]

Pro

Arg

Tvr

Ala

bhe

Ile

Glno

Gly

Arg

: His

His

His

Lys

Lys

Thr

Arg

Pro

Lys

Ser

Leu

15

Pro
30

Aan
Leu
i3

Phe
75

Ile
His
145

His
120

Ala
135

Asp
1540

Gly
165

Asp
180

Val
195

Fro
216G

Ser
22%

Thr
240
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6

Leu

Glu

Fro

His

Eis

Thr

Leu

Lys

Ile

zlu

Ala

Val

Glu

His

His

Thr

Thr

Fhie

Sex

Lys

Ile &

Pra

Val

Glu

Leu

Trp

Val

Iys

Lys

a¥c) o]

Leu

val

ser

His

Asn

&sn

Tys

Thir

Len

Ala

3 Lau

Glu

Sexr

Tyr

His

His

Glu

His

Tyr

Leu

YT

Ile

M=t

Leu

Pro

Ero

Ser

Gly

Bis

A=n

 Gin

Val

asn

Phe

His

Asn
260

Gly
ZF5

Leu
250

Ile
Ser
320

Ile
335

Asn
350

Ala
365
Hia
380

Ala
395

Gln
410

Leu
425

Val
440

Gln
455

Leu
£70

ABD
485

Glu
500

G3lu
515

Glu
T30
His
545

Asp
560

Fro

Mest.

Cys

Hi=

Leu

Ser

Ary

Val

ser

et

Asn

Thr

Leu

Thxr A

Pro

Glu

Tyr

Asp

Tyr

(170)

Gln

Gly

Pro

Thx

Glo

Phe

Val

GLly

Hig

Glu

Ile

Ala

Thr

Lysz

Ser

Val

val

Thr

His

Gl

Tle

Ala

1le

Leu

Phie

Thr

Ala

Met

Glu

Leu

Leu

Bro

¥z3e]

His

Met

Pro

Leu

His

Cys

Gln

Ile T

Gln

Ala

Plie

Leu

Iars

Glu

Gly

Ile =

Glu

Arg

Phe

Arg

Gly

Tle

Phe
2455

Val
280

His
385

Arg
400

Ser
475

Thr
480

Asp
505

Ala
520

3

(53]

Gln
5590

T

565

Asn

Pro

Asn

Lys

Val

Leu

s Plie

Gly

Ala

Leu

Gln

Asp

Gln

Saer

Hig

Cys

Ser

Hisz

Ala

Gly

Gly

Leu

Pro

Tyr

Phe

Asp

Leu &

Gly

Gln

Asp

Hig

Glu

Gly

Wal

Leu

Ala

Ser

L&

Phs

Phe

E¥Ir

Gln

His

Asp

Hisg

ugbobooobooboodabod

Ivs

1 Ala T

ASp

Ile

Fhie

Ile

Phe

Asp

Mete

Asp

Ser
4G

Ser
420

Phie

435

Val Glu

Thr

Leu

Pro

Leu

Hig



30

35

40

43

50

58

60

Gln Asn

Glu Len
Met Gly
xla Ala
ala val
Val Leu
Ala
Ile Phe
Ala Leu
Val Pro
Arg Trp
Fhe Gly

Phie

<210> 5
<211>
<212>
<213

DMA

<220>
<323> Probe
«<22Q>
221>
<322
«223%

245,
<400> 3
tttetttttg
atgccacaga
tgotcacaat
aatcgaatca

aagtttbtact

His

Lvs

Asp

Phe

Phe

Leu

L.eu

Ile

Thr

Glu

Gly

Ile

Ile

artificial

Pro
578

His

Ala
590

Esp

Gly Le
a

Thr

[Sa -]

Ser
Gly
Ela
Mot

Phe
s

Tyr

Leu
A

Met

Phe
755

ASn

Unknowrn
308,
Unknewn nucleotide

313,

atataagygaa
caggoctagt
gatagcactye
aatgatactt

actctgatas

His

Gly

1z His

Asp

Met

Leu

His

Fhe I

Leu

171

Ser His
Val Ala
Asn Phe
Leu Ser
Leu Pro
Met Thr
Leu A
- Ala Glu

Fhe Met

seguence

352

tttattgtgt
atggctacag
aagoactgag
agtgtagttt

tttigtaaac

Ser aArg

Thr Ala

Bie Leu

Val Lys Gln

6855

Lieu
670G

Gly

val
685

BB Ser

Val
700

Tyxr Ala

Ser
715

Ala Agp

Ala
F30

Asn Gly

Phe
745

Ile Glu

asaaaagsaaa
tacocotatat
agatatcaaa
taatatoccte

cagggtaace

ugbobooobooboodabod

Tyvr Ser Arg

Trp Met Val

Leu ! Ile

S2r

Sly Asp

Ala Val I

Met Ala

Trp

Lev V Asp

Hisg Gly Cys

Len Leu

His Lvs Ile

catctagaga
aaaagacaat
gtactttcty
atatatatca

aggancatcs

Glu
585

Mat
705

Ger
720

Val
750

14

100

15¢

200

250



25

30

40

45

50

60

172) ugbobooobooboodabod

agtcatacag cfittgggty atatataact tgggcaataa cocaghotgg 360
grtgatacnta aanctactea ctgtactcat ctgugtatat accegoacgg 350
ancattbtogy aaattoeccaa trtoohtggat caggtgatat a 391

<21 0> §

<211> 28

<212> DNA

<213» artificial seguence

<220
<2233> Primer

<400» 6
atgbtgactt ggeaarttter acacggoa 28

<21Q0> 7

<Z21%> 27

=212> DNA

<213> Artificial seqguence

<2Z20>
<223> Primer

<400> 7
taatgcecaga thcocaatte ggactaa 47

<2i0> 8

<21l> 4§

<23Z> DNA

<213> Artificial seguence

<220>
<223> Probe

<4G0>» B
ttagtrcatg asggggattt gtgacagaga ggocaaaggb caggat 46

<210> 9

<211» 42

<212> DNA

<213> Artificial sequence

<Z20>
<ZZ23> Primer

<400> 29
caacatcaaa bgoatcasct tcatgaacta aaagcagetog ot 42

<210> 10

<21l> 43

<212>» DHA

<213> Artificial sequence

<220>
<223> Primer

<4 00> 1§
gagctcgage ggocgettag gtoittggay ggatttcage ottt 43

219> 11



—
Lh

20

30

40
W

40

50

60

<21i= 17
<21i» PRT
<213>

<z22{>
<223

<400> 11

Leacder seguende

(173)

Ertificial seguence

ugbobooobooboodabod

Met Lys His Gln His Gln "His ¢Gln His Gln His Gln His Gin Met

1
His Gln
1z

EISER
DINA

<210
=<A13=
<21Z»>
<213»

<220
<223> CDNA

<4q0= 12
tgccattcac

craceateat
accanocctoa
googgogtog
caatttcage
caagtggtrt
gazttaggte
goctgtoctt
caacaggaat
titygcactta
acctgaaaty
g 55%
<210>
211>

<212»
<313

13
48
DNA

<220
<223> Primer

<400> 13

ggattcteat acgactocact atagggcetgo cattcacatt tocacgar 48

<210>
<21iix
<212>
<213>

14
44
DNA

5

atttccacea
gactaccato
cagtaacage
ccactttgye
gatggootag
aagtactoct
acttbgetgt
tataatgeat
tLteattggt
ctgooggett

ctgcacaaty

Artificial segquence

tacactoggc
atatteteca
cagogehact
ctggatagty
caattggbge
gttgotgbat
totactaaag
tgtcagocat
cattatgotg
atteatgtat

atgotagiga

Artificial seguence

Artificial sequence

1a

cagtcagacg
teatcaccac
ctogggagga
etaatgugty
tgecttitact
tctgtcatga
gotgacatyga
votggogtat
zaaatgttbtc
gbtgototog

ccatggatat

atctcattca
CACCaaaarac
gotgaaagat
atggoctygoa
gaaggettat
gttgocteat
ccgthaagea
cttggaatyg
tatgtggata
ttgatatggt

agooygotayy

15

50

260
450
300
350
400
450
500

550



10

20

30

46

45

30

55

60

<220»
«223> Primer

<400 14

174)

ugbobooobooboodabod

ctatgasatt aacccteact asagggaccce cagegectac atce 44

<2 1Ce»
<21l
<212
<213

15
520
DNA
Artifi

=220

<223> CDNA

<400> 15
tggtcgtggt

cagaagatco
ggtggagecy
ggatcotgaa
gettrtages
gaaaabiooa
ccaacanaya
cecatatgtet
ggtgacacay
ACCOTIFACT
gocaagygya
ggccgactegy
acttogyoct
<210=
<211=

<212
<213

14
250
DA

<220»

<223> CONA

<430 18§
gectgocotgac

ctgaggoact
cachaaacta
agacctgtac
grattgeoga

atgamgatca

cial

cttoggauty
ggaagtacac
crgacaccha
agagacgoag
cagtctacaa
grggooates
aatottagac
coocgeotior
cttatgeeet
cotggget oo
tgagoctacct
ascgtgctgy

ggctoggoty

ggcocaggtoa
cttocagech
ccttcaactc
JUCAICACAY
caggstgeag

agatcatigo

Sequence

grothtggsa
gatgoggaga
goggagrgat
ctgageaagcy
gggcatoigg
Azagtgtogag
gaageatacyg
gggratoTge
atggetgect
CROACCLOS
ggaggatgty
ccaagagtco

620

Artificial =equence

tcaccattgg
teetteotygg
catcatgaag
tgetgtetagg
aaggagatoa

tectotgagoe

tocctoatcaa
ctgctgeagy
CoCCaRcCRy
tgaaggrgon
atceoctgatg
ggaaaacaca
tgatggotgg
ctgacatoca
cttagaccat
tgaactagtg
cggctogtac

caaccatgte

caatyagogy
gcatggagto
togtgactgtg
CggCACTRCT
cbtgecctgge

goaagtacra

gogacygoang
aaacggagct
gcgcagatgo
Tggerargygs
gggagaatgt
toooocaaag
tgtgggctac
cggtgeaget
ctococgggada
tatgcargatt
scagugactt

saaattacay

tteaogetgoe
ctgtggecatc
acatccgoaa
atgtaccctyg
acccageaca

280

100

156G

200

250

3on

350

400



30

«210= 17

<Z1T1» 7

<21Z»> PRT

<213> Homo sapien

<400> 17
His Asp His Hiz Zer
1 5

«210> 18

<211 13

212> FRT

<Z13%» Home saplen

<400:> 18
Ser Ile Phe Glu His
1 5

<210» 19

211> 22

<21Z> PRT

<213> Homo sapien

<4Q0> 19

(175)

His Bis

Lvs Ile val Phe Arg I.e Asn Phe

10

ugbobooobooboodabod

His Glu His His Ser Asp His Glu His His Ser Asp His= Asp His

1 ]

Hig Ser His His Asn
20

His Ala

0

15



guooood

CTCGTGCCGA
CTCGAAGACA
GGCCETGGGEA
TATCTGTAAT
CATGAACTAA
GAATTGGGAA
ATCATCTACA
GTTGAAGGGT
AAGAATCCAT
ACTCAGACCA
CATCACTCTG
TCTTTGCCCA
GCCAGGGGAA
GTCAAGGACA
TGTCTCTGAA
GAAAACTCTT
TCAAAGAGCC
GAGTQGAGCCC
CTCAGGAGTG
ATCCAGGTTC
CATCAACCAR
AGGCTGAAAT
GGTTTTATAG
CTTAGTGCCT
TIGTGGCACT
CTTCCACATT
AGCAATGGAR
ACATAGAAGA
CTAGGAGECC
CAAACAATTT
ATGATGATGT
TCAACRAAATG
ACGAGCAGAC
TCTTGGAAGR
TACAATGAAT
CCACGATACA
ACCATCATAT
CACAGCCAGC
TTTEGCCTGG
GCCTAGCAAT
ACTTCTGTTG
TGCTGTTCTA

ATTCGGCACG
CCAGTGGGCC
CRACGAGGCT
CITGATCCTG
AAGCAGCTGC
TCTGGCATTA
ACAGCTTTTC
TCAGAAARTT
ATACACCATG
TGAGCGETCAC
ACCATAATCA
GACCATGACT
AGGAGCTCAC
GTGTTAGTGC
GGAACTCACT
CCCCAAAGAT
GGGTGAGCCE
CGARRAGGCT
TTTCAATGCA
CGCTGAATGC
ATTGATGCTA
CCCTCCARMAG
CCATTTCCAT
CTCATGAATC
GECCRTTGGE
CTCATGCAAG
ATGAAALGAG
AAGTGCCTAT
TGTATTICAT
AAAGATARAGA
GGAGATTAAG
AGGAGARAGT
TCACARAGAGC
AGAAGAGGTC
ATGTACCCAG
CTCGECCABT
TCTCCATCAT
GCTACTCTCG
ATGGTGATAAR
TGETGCTGCT
CTGTGTTCTG
CTARAGGCTG

(176)

AGACCGCGETG
CGTGTGGAAC
GCGGAGACGA

TTCGCGCCTG
CAAACCTGCG
AGGCGCAATG

ACCTTTGCCC
TTTCCCCCAG
ATGTTGACTT
TACCECTATG
ACTTCARAAT
ACCACGACCA
TCAGRCCATG
TGCTGCTTCT
CAGATAGTTC
CEACCAGAAC
TAGTGAAGTG
TTCTAGAGAC
GTAAGCAGCT
GCTEGCTGEET
TTATGTATTC
TCAAAGCTAC
AACAGAGTTC
GATCTTGTCT
ACCTATTCAT
CATCAGTTTC
GGEGTGTTTTT
ACTTTGAGTG
TCACCACCAT
GACCACTTTT
TTTGATTCCA,
GTTTCTTGTT
AGARARAGAA
AAGCAGTTGT
AGATACAGAT
CCTCCCACTT
ATGATAGCTC
AGGGTGCAAG
CAGACEATCT
CACCACCACC
GGAGGAGCTS
TGGGTGATGE
TTTACTGRAG
TCATGAGTTG
GCATGACCGT

TCTCTGTCAC
ACCACTGAGA
GGCARATTTCC
GRGRARATAR
ATAGGCATAG
TCACTCAGAC
AGCATCACTC
GETALRAATA
AGGTAAAGAT
ATGCCAGTGG
ACCTCRACTG
AATAGAGACT
CCACTCCACC
AGGAARACHKR
CAGRAACACH
TGACATCTCA
AACTATCOTCT
GATTCATACA
TACAAATAGC
CTETCTCTEC
CAARRATTTOTC
GTGATGCTTT
AGTCATAGCC
CAGTCATCTG
CGTEGAAGGG
GARACATGTCC
TCAGARGALA
CCAAGTATGA
GATCGAACTG
TGATTCTCAG
ATGCTCATCC
AATARATGCC
CATTCACCAC
AARARACCRCCA
ARAGATGCCG
CCTGCACART
GCTTATCALG
CCTCATGART
TAAGCAGGCT

FiG._1A-1

ugbobooobooboodabod

GTAGAGATTT
CECETEECCG
GCGAGGARAGT
BAATCCCCTT
ARDATTAGCTCC
ACACGGCAAT
TTCTTTGTCA
ATAAGATTAA
CACGAGCATC
AGACCACGAG
AGCGAARAGC
CCTAGAAACA
TAGAAGGAAT
TGTACAACAC
CCAAGACCTG
CAGTSTCACA
ATGAATCTET
AATGAARATC
TGECATGEEC
GTCCAGCCAT
AGTGAARAGA
CTEEETTGAT
TCEGEETTAT
CTGAGTTTCC
TPTACACCTT
ATGAAGAACC
TCTTCTCAAA
TCTAACAGCT
TCACATTGAT
CCTGAARATG
ATCTCAACTT
ARGGCTATTT
CAGCCTGCAG
ACAGGAAGTC
ATTCACATTT
CATCATGACT
TCCTCACAGT
GCGTCGCCAC
TTCAGCGATG
TGETTTALGT
TAGGTGACTT
GTCCTTTATA

50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
450
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
1950
2000
2050
2100



guooood

ATGCATTGTC
APTGGTCATT
TGGCTTATTC
ACAATGATGC
CAGARTGCTG
TTTGRACATA
TAGAGTAGCT
GTTTGTATEC
TTGTATTGAA
ATATTTAAGT
GGTATTACCA
TATGTTTCAG
TATTCCTATA
TAAGAATGTG
AGCARAGAAA
AGATTCTTAT
TAGAATTAAG
ATTTTTGTCA
CTAATTAGTG
AATGRATTCA
TTCGTGECGGE
CAGACTAGGT
TGTTCTEECTT
TATATGAGGA
AGTACTTTGA
CTTTATATAC
GATGTTTCTT
AMADAARRAL

ABCCATGCTG
ATGCTEAARA
ATGTATGTTG
TAGTGACCAT
GGATGCTTTT
AAATCGTGTT
TAAAAAGTTG
TGETACTATGC
TATTGCTETC
TATTCTATCT
GTTTATTATG
GGARAAATGT
CTGGATTTTA
CATGAAGCCT
TAARGGAGAR
AMAARATCACA
TATAARALGE
GGATTATTTC
TACATTTAAC
AGCARTATAC
TTATATACCH
TATTGCCRAAG
ACCTGETTTA
TATTAAARCT
TATCTCTCAG
GETACTGTAG
TTTTACACAA
A 3461

@arm)

GCETATCTTG
TGTTTCTATG
CTCTGGTTGA
GEATGETAGCC
GEETTTTGGA
CGTATAAATT
TCATAGTTTC
AGCGTTTARA
TETTACAARG
TGGAGATARA
TARACARAGRG
CTTTAATGCT
GGTCTCTGAA
AAMRATACCRA
AAGAGARGRA
ARATTTGTTCG
CAGAATTAGT
CCETARRARC
TTTGTATAAT
RCTTGACCAR
GATGAGTACA
TTATATATCA
CAARATTATC
RCRCTRAGTA
TECTTCRAGTG
CCATACTAGG
TAAATTCCTT

{SEQ ID NO:1)

GAATGGCAAC
TGGATATTTG
TATGGTACCT
GOTEGEEETA
ATTATGTTAC
TCTAGTTAAG
AGTAGGTCAT
GTTRAGTGGGET
TCAGTTAANG
ATCTGTATGT
ATTTGGCATG
TTTTCARGAR
GAACTECTGGE
GARAGCTTAT
TCTGAGAATT
TARATTAGAG
ATAGAGTACA
GTAGTGAGCA
ACAGABATCT
GAARATTGGAR
GTGRAGTRGTT
CCARAARGCTG
AGAGTAGTAR
TCATTTGATT
CTATCATTGT
CCTETCTGTG
ATATCAGCOTT

FIG._1A-2
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AGGAATTTTC
CACTTACTGE
GABATGCTGC
TTTCTITTTA
TTATTCCATA
GTTTAARTSEC
AGAGAGATGA
TTTGTGATTT
GTACGTTTTA
GCAATTCALC
ACATGTTCTG
CTRACACAGT
TETTTAGGAA
RCTGAATTTA
GEGGAGGCAT
GGGAGARATT
TTCATTARAC
CTCTCATATA
AAATATATTT
TTTCAAAATG
TATGTATCAC
TATGACTGGA
AACTTTGATA
CGATTCAGAA
GAGCARTTGT
GCATTCTCTA
GAAAAAAARSL

2150
2200
2250
2300
2350
2400
2450
2500
2550
2600
2650
2700
2750
280¢C
285¢
2900
2350
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450



(178) ugbobooobooboodabod

guooood

Ser Val Thr Asn Pro Leu His GIu Leu Lys Ala Ala Ala Phe Pro

FiIG._1B-1



(179 ugbobooobooboodabod

guooood

Gln Ile Ala Trp Val Gly Gly Phe Ile Ala Ile Ser Ile I)le Serx
320 325 330

Phe Leu Ser Leu Leu Gly Val Ile Leu Val Pro Leu Met Asn Arxg
335 340 345

Val Phe Phe Lys Phe Leu Leu Ser Phe Leu Val Ala Leu Ala Val
350 355 360

Gly Thr Leu Ser Gly Asp Ala Phe Leu His Leu Iau Pro His Ser
365 370 375

His Ala Ser His His His Ser His S8er His Glu Glu Pro Ala Met
380 385 390

Glu Met Lys Arg Gly Prc Leu Phe Ser His Leu Ser Ser Gln Asn
395 400 405

Tle Glu Glu Ser Ala Tyr Phe Asp Ser Thr Trp Lys Gly Leu Thr
410 415 420

Ala Lau Gly Gly Leu Tyr Phe Met Phe Leu Val Glu His Val Leu
425 4390 435

Thr Leu Ile Lys Gln Phe Lys Asp Lys Lys Lys Lys Asn Gln Lys
440 445 450

Lys Pro Glu Asn Asp Asp Asp Val Glu lle Lys 1ys Gln Leu Sar
455 460 465

Lys Tyr Glu Ser GIn Leu Ser Thr Asn Glu Glu Lys Val Asp Thr
470 475 480

Asp Asp Arg Thr Glu Gly Tyr Leu Arg Ala Asp Ser Gln Glu Pro
485 480 485

Ser His Phe Asp Ser Gln Gln Pro Ala Val Len Glu Glu Glu Glu
500 505 510

FiG._1B-2



(180) ugbobooobooboodabod

guooood

Val Met Ile Ala His Ala His Pro Gln Glu Val Tyr Asn Glu Tyr
315 520 528

Val Pro Arg Gly Cys Lys Asn Lys Cys His Ser His Phe Eis Asp
530 535 540

Thr Leu Gly Gln Ser Asp Asp Leu Ile His His His His aAsp Tyr
545 550 B35

His His Ile Leu His His His His His GIln Asn Eis His Pro His
5860 565 570

Ser His Ser Gln Arg Tyr Ser Arg Glu Glu Leu Lys Asp Ala Gly
575 580 58S

Val Ala Thr Leu Ala Trp Met Val JIle Met Gly Asp Gly Leu His
580 5485 600

Asn Phe Ser Asp Gly Leu Ala Ile Gly Ala Ala Phe Thr Glu Gly
6A5 614Q 615

Leu Ser Sar Gly Leu Ser Thr Ser Val Ala Val Phe Cys His Glu
620 625 630

Leu Pro His Glu Leu Gly Asp Phe Ala Val Leu Leu Lys Ala Gly
635 640 645

Met Thr ¥Val Lys Gln Ala Val Lau Tyr Asn Ala Leu Ser Ala Mst
650 655 660

Leu Ala Tyr Leu Gly Met Ala Thr Gly Ile Phe Ile Gly His Tyr
665 674 675

Ala Glu Asn Val Ser Met Trp Ile Phe Ala Leu Thr Ala Gly Leu
€80 685 &30

Phe Mot Tyr Val Ala Leu Val Asp Met val Pro Glu Met Leu His
695 700 705

Asn Asp Ala Ser Asp His Gly Cys Ser Arg Trp Gly Tyr Fhe Phe
710 715 720

Leu Gln Azn Ala Gly Met Leu Leu Gly Phe Gly Ile Met Leu Leun
725 730 735

Ile Pro Tyr Leu Asn Ile Lys Ser Cys Ser Tyr Lys Phe Lsu Val
740 745 750

Lys Val (SEQ ID NO:2)

FIG._1B-3
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TTTTTTTTTG

ATGCCACAGA

TGCTCACAAT

ARTCGAATCA

ARGTTTTACT

AGTCATACAG

GTGATACNTA

ANCATTTTGG

ATATAAGGAA

CAGGCCTAGT

GATAGCACTG

AATGATACTT

ACTCTGATARA

CTTTTGGEGTG

ARNCTACTCA

ARATTCCCARA

(181)

TTTATTGTIGT
ATGGCTACAG
AAGCARCTGAG
AGTGTAGTTT
TTTTGTAAAC
ATATATAACT
CTGTACTCAT

TTTCTTGEEGT

ARRRRAGARR

TACCGTATAT

AGATATCAAR

TAATATCCTC

CAGGGTARCC

TGGGCAATARM

CTGGGTATAT

CAGGTGATAT

FIG._1C
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CATCTAGAGR

ARARGACAAT

GTACTTTCTG

ATATATATCA

AGGANCATCC

CCCAGTCTGG

ACCCGCACGG

A 381

50

100

150

200

250

3oc

350

(SEQ ID NO:5)
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Met Ala Arg Lys Leu Ser Val Ile Leu Ile Leu Thr Phe 2la Leu
1 3 1o 15

Ser Val Thr Asn Pro Leu Eis Glu Leu Lys Ala Ala Ala Phe Pro
20 25 30

Gln Thr Thr Glu Lys Ile Ser Pro Asn Trp Glu Ser Gly Ile Asn
35 40 45

val Asp Leu Ala Ile Ser Thr Arg Gln Tyr His Leu Gln Gln Leu
50 5% ]

Pne Tyr arg Tyr Gly Glu Asn Asn Ser Leu Ser Val Glu Gly Phe
65 70 75

Arg Lys Leu Leu Gln Azsn Tle Gly Ile Asp Lys Ile Lys Arg Ile
BOD 85 S0

His Ile His His Asp His Asp His His Ser Asp His Glu His His
85 100 105

Ser Asp His Glu Arg His Ser Asp His Glu EHis His Ser Asp His
110 115 120

Glu His His Ser Asp His Asp His His Ser His His Asn His Ala
125 13n 135

Ala Ser Gly Lys Asn Lys Arg Lys Ala Leu Cys Pro Asp His Asp
140 145 150

Ser Asp Ser Ser Gly Lys Asp Pro Arg Asn Ser Gln Gly Lys Gly
155 160 165

Ala His Arg Pro Glu His Ala Ser Gly Arg Arg Asn Val Lys Asp
L79 175 180

Ser Val Ser Ala Ser Glu vVal Thr Ser Thr Val Tyr Asn Thr Val
185 190 185

Ser Glu Gly Thr His Phe Leu Glu Thr Ile Glu Thr Pro Arg Pro
200 205 210

Gly Lys Leu Phe Pro Lys AsSp val ser Ser Sser Thr Pro Pro Ser
215 220 225

Val Thr Ser Lys Ser Arg Val Ser Arg Leu Ala GLy brg Lys Thr
230 235 240

Asn Glu Ser val Ser Glu Pro Arg Lys Gly Phe Met Tyr Ser Arg
245 250 255

FIG._2B-1
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asn Thr Asn Glu Asn Pro Gln Glu Cys Phe Asn Ala Ser Lys Leu
26GC 265 274Q

Lew Thr Ser Bis Gly Met Gly Ile Gln Val Pro Leu Asn Ala Thr
275 280 285

Glu Phe Asn Tyr Leu Cys Pro Ala 1le Ile Asn GIln Ile Asp Ala
29¢ 255 3oce

Arg Ser Cys Leu Ile His Thr Ser Glu Lys Lys Ala Glu Ile Pro
305 310 31&

Pro Lys Thr Tyr Ser Leu Gln Ile Ala Trp Val Gly Gly Phe Ile
320 325 330

Alz Tle Sar Ile Ile Ser Phe Leu Ser Leu Leu Gly Val Ile Leu
3358 340 345

Vval Pro L.eu Met Asn Arg Val Phe Phe Lys Phe Leu Leu Ser Phe
350 355 360

Leu Val Ala Leu RZla Val Gly Thr Leu Sar Gly Asp Ala Phe Leu
365 370 375

His Leu Leu Pro His Ser His Ala Ser His His His Ser Hieg Sear
380 385 390

His Glu Glu Pro Ala Met Glu Met Lys Arg Gly Pro Leu Phe Ser
395 400 405

His Leu Ser Ser Gln Asn Ile Glu Glu Ser Ala Tyr Phe Asp Ser
410 415 420

Thr Trp Lys Gly Leu Thr Ala Leu Gly Gly Leu Tyr Phe Met Phe
425 430 435

Leu val Glu His val Leu Thr Leu Ile Lys Gln Phe Lys ASp Lys
440 445 450

Lys Lys Lys Asn Gln Lys Lys Pro Glu Asn Asp Asp Asp Val Glu
455 460 485

Ile Lys Lys Gln Leu Ser Lys Tyr Glu Ser Gln Leu Ser Thr Asn
47¢C 475 480

Glu Glu Lys Val asp Thry Asp Asp Arg Thr Glu Gly Tyr Leu Arg
488 490 485

Alz Asp Ser Gln Glu Pro Ser His Phe Asp Ser Gln Gln Pro 2la
500 505 E10

FIG._2B-2
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val Leu Glu Glu Glu Glu Val Met Ile Ala His Ala Eis Fro Gln
515 520 B25

Glu val Tyr Asa Glu Tyr Val Pro Arg Gly Cys Lys Asn Lys Cys
530 535 540

His Ser His Phe His Asp Thr Leu Gly Gln Ser Asp Asp Leu Ile
545 550 555

EHis His His Eis Asp Tyr His His Ile Leu His His His KHis His
560 565 570

Gln Asn His His Pro His Ser His Ser Gin Arg Tyr Ser Arg Glu
575 580 585

Glu Leu Lys Asp Ala Gly Val Ala Thr Leu Ala Trp Met Val Ile
580 555 600

Met Gly Asp Gly Leu His Asn Phe Ser Asp Gly Leu Ala Ile Gly
605 610 615

Ala Ala Fhe Thr Glu Gly Leu Ser Ser Gly Leu Ser Thr Ser Val
620 625 630

2la Val Phe Cys His Glu Leu Pro His Glu Leu Gly Asp Phe 3Ala
635 640 645

Val Leu Leu Lys Ala Asp Met Thr Val Lys Gln Ala Val Leu Tyr
650 655 660

Asn Ala Leua Ser Ala Met Leu Ala Tyr Leu Gly Met Ala Thr Gly
665 &70 675

Ile Phe Ile Gly His Tyr ARla Glu Asn Val Ser Met Trp Ile Phe
680 685 690

Ala Len Thr Ala Gly Leu Phe Met Tyr Vval Ala Leu Val Asp Met
655 700 705

Yal Pro Glu Met Leu His Asn Asp Ala Ser Asp His Gly Cys Ser
710 715 726

Arg Trp Gly Tyr Phe Phe Len Gln Asn Ala Gly Met Leu Leu Gly
725 730 735

Phe Gly Ile Met Leu Leu Ile Ser Ile Phe Glu His Lys Ile Val
740 745 750

Pha Arg Ile Rsn Fhe {(SEQ ID KO:4)
755

FiG._2B-3
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INTERNATIONAL SEARCH REPORT Inte.  .onal Application No
FCT/US 01/02622

A, CLASSIFICATION OF SUBJECT MATTER

IPC 7 CO7K14/47 CO07K14/705  C12N1B/12 COFKIG/18 BOIN3I3/50
A61K38/16

According ta Intemadional Palent Ciassification (JPG) or 1o bolh nalionat classification and IPC

BE. FELDS SEARCHED
Hinimegm searched { glion syslem followed by dassification symbok)

IPC 7  CO7K

Deasnentaiion searshed other than minimare dosumentation lo 1he extent that such documents are included in the e ks searched

Electronic daiz base consylfedduring the iniernational search {name of dala base and, where practicsl search foims used)

BIOSIS, EMBL, STRAND, MEDLINE, CHEM ABS Data, EMBASE, SCISEARCH

<. POCUMENTS CONSIDERED TO BE RELEVANT

Caleon ° | Glauon of document, with indicallon, whers approphiate, of NG IKRyAN passages Relavant 1o cizim No.
X DATABASE ENTREZ NULCEOTIDE ‘Oniine! 1-3,
NCBI; 8-13,17,
Acc. No. U41066 (Version 1; GI1:1256000), 21-24

6 April 1996 (1996-04-06)

GREEN, € ET AL.: "Human Breast Cancer,
astrogen reguiated LIV~1 protein (LIV-1)
mRNA, partial cds. "

XP002175106

cited in the applicatian

the whole document

—& DATABASE ENTREZ NUCLEGTIDE *Online!
NCBI;

Acc. Na. U41060 (Version 2; G1:12711792),
8 February 2001 (2001-02-08)

GREEN, C ET AL.: "Human Breast Cancer,
estrogen regulated LIV-1 protein {LIV-1)
mENA, complete cds.”

XPGOZ175107

the whole document

—f—

EI Furiher documents are listedt In the continuaticn of box G. D Patond family members are ((sied In annex.

= ial categories of ci :
Speuial calegaries of cites documents "T* ader documen! published afterthe {temational fiing dafe
or prioety date and not in conflict with the application bul

A" decumeni defining the genaral state of the ar which is nol irecd i
GonSIGETad 10 06 01 pATICHar relevance (E:I‘t:;dntﬁt;#nderslanﬁ the princdple o theoary underying the
BT earter documen bu! publisied on or ater the inlbmtions) "X* Gocument of particular relevance; the claimed mventian
ting dals cannot be censicted noved or canAot be considered to
L d‘u‘%li;nheg\t v'ltheié:r[r may lglrg;]v ggum‘; |on priorg dafjm(s]t rr:ar Invihve an inventiva step when the decument I3 1aken alone
vhich is cited o eslablish the publication dals. of another " document of paricular relevance; theclaimed invention
Citation or other spaciatréason (as specifiad) cannot be considered to Mvolve an inventive step when the
"0 gdocument referring (o an ora disclosure, use, exhibition or doctiment is combined with aneo1 more olfier such dacu—
othes means mentis, such combination being chvious to a persor: skified
*F" document published prior & the International Ting date but in the art.
laterthan the priofty date claimed '8 document member of the same patent family
=12 01 1N 3CUat COMEMRIAN OF the INernational search Dale of malieng of the inlermational search repert
16 August 2001 07/09/2001
HName and malling agdriress of the I1SA Authorized officer

Europezn Paleni Office, P.B. 5818 Patenilaan 2
NL — 2280 HV Rijewijk

Tol. (+31-70) 340-2040, Tx. 31 651 epo M,

2 Fax: (+31-70) H0-3016 Steffen, P

Form POT/ISA/Z10 (5000 sheet) (vly 1982}
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INTERNATIONAL SEARCH REPORT Inte  Ional Applioatlon No
PCT/US 01702622

C.(Centimuation) BOCUMENTS CONSIDERED TO BE RELEVANT

Calegory ® | Gitation of document. with indcation,whe re appropriats, of the relevant passages Relevant (o eigim No.

X + DATABASE EMBL ‘Online! 11,17
EUROPEAN BIOINFORMATICS INSTITUTE;

Acc. Mo. AEQQ029%,

29 January 1999 (1999-01-29)

BLATTNER FR ET AL.: "The complete gename
sequence of Escherichia coli K-12"
XPOO2175108

yhoM gene and corresponding protein

X DATABASE EMBL ‘Onlinet 19
EUROFEAN INSTITUTE FOR BIOINFORMATICS;
ACC. NO. AFD62400,

12 November 1998 {1998~11-12)

DEHESH, K: "Cuphea hookeriana thiocesterase
FatBl-1"

XP002175109

aming acids 130-142

X TAYLOR K M ET AL: "The LIV-1 gene, 91,85
inpiicated 1n metastatic breast cancer,
codes for a histidine-rich transmembrane
protein.”

BRITISH JOURNAL QF CANCER,
vel. 80, no. SUPPL. 2,

- Jithy-1999-£1999~07] ; -page- 24 %P001013344
Joint Meeting of the British Assaciation
for Cancer Research, the British
Oncalogtcal Assaciation, the Assaciation
af Cancer Physicians and the Royal College
of Radiolegists;Edinburgh, Scetland, UK;
July 11-14, 1999
ISSN: 0007-0920
abstract

)4 TAYLER K M ET AL: ™"LIV-1 breast cancer 91,92

protein beltengs to a new family of

histidtne-rich transmembrane prateins with
potential to control intracelTuwlar Zntt.”

CLINICAL & EXPERIMENTAL METASTASIS,

¥ol, 17, no. 9, 1999, page 758 XP0Q1013451

¥III International Congress of the

Metastasis Research Seciety;London, UK;

September 24-27, 2000

ISSN: 0262-0898

abstract

Form PCT/SA/210 (aminuation of eecand sheat){.kHy 1852)
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INTERNATIONAL SEARCH REPORT tnte  «omal Application No
PCT/US 01/02622
G.(Continuatian) OOGUMENTS CONSIDERED TO BE RELEVANT
Categery ® | Cilafion of document, with indication, where appropriate, of ihe relavan) passages Relevant 1o ciaim No.
P.A TAYLOR K M:  "LIV-1 breast cancer protein

betongs to new family of histidine-rich
membrane proteins with potential to
control intracellular Zn2+ homeostasis.”
[UBMB LIFE,

vol. 49, no. 4, April 2000 (2000-04)},
pages 249-753, XPOO101265%

[SSN: 1521-6543

the whole document

A EL-TAKANI MOHAMMED K K ET AL:
"Interaction between estradiol and growth
factors in the reqgulation of specific gene
exprassion in MCF-7 human breast cancer
cells."”

JOURNAL OF STERQID BIQCHEMISTRY AND
MOLECULAR BIDLOGY,

vel. 60, no. 5-6, 1297, pages 269-276,
XP001013443

ISSN: 0960-0760

the whole document

A EL-TANAN]I M K K ET AL: "Interaction
between estradial and CAMP inr the
requlation of specific gene expression.”
MOLECULAR AND EELLULAR ENDOCRINOLEGY,--
vol. 124, no. 1-2, 1996, pages 71-77,
XP(01013445

ISSN: 0303-7207

the whole dacument

A MANNING O L ET AL: "The raele of four
oestrogen-responsive genes, pLIVl, pSZ,
pSYD3 and pSYD8, in predicting
responsiveness to endocrine therapy in
primary breast cancer."

EUROPEAN JOURNAL OF CANCER,

vol. 29A, no. 10, 1993, pages 1462-1468,
¥PO01018909

ISSN: 0952-B8049

the whole document

A MANMING D L ET AL: "Oestrogen-regulated
genes in breast cancer: Association of
pLIVY with lymph node involvement."
EURGPEAN JOURNAL GF CANCER,

vol. 30A, no. 5, 1994, pages 675-678,
XpP001018910

ISSN: 0959-8049%

the whole document

Form POTASAR O {oontinuation of second shesl) dvly 1992)
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C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory

Chation of document, with insfication, where appropriale, of [he relevan] passages

Relevant to claim Ne.

P.X

DATABASE EMBL ‘Online!

EURQPEAN MOLECULAR BIOQLOGY LABORATORIES;
ACC. NO. APGO1158,

15 February 2000 (2000-02-15)

HATTORI, M ET AL.: "Hemo sapiens 160,170
genomic DNA of 18ql2."

{PO02175110

base pairs 32162-32227

1-5

Fam PGEASAY

4 fgomtinuation of seconmd sheret) (July 1862}
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Intemational Application No. PCT}US 01 402622

FURTHER INFORMATION CONTINUED FROM  PETASA/ 210

Continuation of Box 1.2

Claims Nos.: 25-31, 54

Present claims 25-31 and b4 relate eithar to an iseoTated palypeptide,
wherein the polypeptide binds tc a monoclonal antibody, wherein the
antibody binds to the same epitope to which z certain deposited antibody
furnished with the present appltcattion binds ar to a moneclonal antibody
itself defined in this manner.

Since the binding epitopes of the anitbodies have not been precisely
determined, arises here a lack of cTarity and support within the meaning
of Article 6 PCT, an this to such an extent as to render a meaningful
saarch of the claims impossible. Conseguently, the search not has been
carried put for claims 25-31 and 54.

The applicant’s attention is drawn to the fact thai claims, or parts of
claims, relating to foventions in respect of which no international
search report has been established nesd not be the subject of an
international preliminary examination (Rule 66.1(e} PCT). The applicant
is advised that the EFO policy when acting as an International
FreTiminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case frrespective of whether or not the claims are amended following
receipt af the search report or during any Chapter II precedure.
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