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*/
#include <stdio.h>
#include <ctype.h>
fidefine MAXIMP 16 /* max jumps in a diag */
fidefine MAXGAP 24 /* don't continue to penalize gaps larger than this */
fidefine JMPS 1024 /* max jmps in an path */
fidefine MX 4 /* save if there's at least MX-1 bases since last jmp */
fidefine  DMAT 3 /* value of matching bases */
#define DMIS 0 /* penalty for mismatched bases */
ftdefine DINSO 8 /* penalty for a gap */
fidefine DINS1 1 /* penalty per base */
itdefine PINSO 8 /* penalty for a gap */
ftdefine PINSI 4 /* penalty per residue */

struct jmp {
- short n[MAXIMP];

/* size of jmp (neg for dely) */

JP 2006-500009 A 2006.1.5

unsigned short  x[MAXIMP]; /* base no. of jmp in seq x */
k /* limits seq to 2716 -1 */
struct diag {
int score; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index ¥/
struct jmp ips /* list of jmps */
k
struct path {
int spc; /* number of leading spaces */
short  n[JMPS]; /* size of jmp (gap) */
int x[JMPS]; /* loc of jmp (last elem before gap) */
b
char *ofile; /* output file name */
char *namex[2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx[2]; /* seqs: getseqs() */
int dmax; /* best diag: nw() */
int dmax0; /* final diag */
int dna; /* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int gapXx, 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 ppl2]; /* holds path for segs */
char *calloc(), *malloc(), *index(), *strcpy();
char *getseq(), *g_calloc();

10

20

30

40



L T e T e T e T e T e B |
—m —m ™~ ~—@ ~— @ ~—@ @ @ @ @ @ @ ™@ M™@ o™@ o&E & s & /s s /s /e /e /e /e e /e /e e e e e e

(33)
F1 (S

/* Needleman-Wunsch alignment program
*
* usage: progs filel file2
* where filel and file2 are two dna or two protein sequences.
* The sequences can be in upper- or lower-case an may contain ambiguity
* Any lines beginning with ';', '>' or '<’ are ignored
* Max file length is 65535 (limited by unsigned short x in the jmp struct)
* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
* Output is in the file "align.out”
*
* 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
k

static  _pbval{26] = {
1, 21<<(D“-'AD|(1<<(N-'AY), 4, 8, 16, 32, 64,
128, 256, 0xFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25)(1<<(E-'A))|(1<<('Q-'A")

} .

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

prog = av[0];
if (ac 1=3) {
fprintf(stderr, "usage: %s filel file2\n", prog);

JP 2006-500009 A 2006.1.5
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fprintf(stderr,"where filel and file2 are two dna or two protein sequences.\n");

fprintf(stderr,"The sequences can be in upper- or lower-case\n");
fprintf(stderr," Any lines beginning with ;' or '<' are ignored\n");
fprintf(stderr,"Output is in the file \"align.out\"\n");
exit(1);

}

namex[0] = av[1];

namex[1] = av[2];

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

seqx[1] = getseq(namex[1], &len1);

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 */

30
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/* do the alignment, return best score: main{)

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

* pro: PAM 250 values

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

*/
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]1 */
int mis; /* score for each type */

int - ins0, ins1; /* insertion penalties */
register id; /* diagonal index */

register ij; /* jmp index */

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

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

ndely = (int *)g_calloc("to get ndely", lenl+1, sizeof(int));
dely = (int *)g_calloc("to get dely”, lenl+1, sizeof(int));
col0 = (int *)g_calloc("to get colQ", len1+1, sizeof(int));
coll = (int *)g_calloc("to get coll”, len1+1, sizeof(int));
ins0 = (dna)? DINSO : PINSO;

ins1 = (dna)? DINS1 : PINSI;

smax = -10000;

if (endgaps) { :

for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {
col0[yy] = dely[yy] = colO[yy-1] - ins1;
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 = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col

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

nw
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for (py = seqx[1], yy = I; yy <= lenl; py++, yy++) {

mis = colO[yy-17;
if (dna)

mis += (xbm[*px-'A"l&xbm[*py-'A'7)? DMAT : DMIS:;
else

mis += _day[*px-'A"][¥py-'A'];

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

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

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

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

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

JP 2006-500009 A 2006.1.5
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id=xx-yy+lenl-1;
if (mis >= delx && mis >= dely[yy])

col1{yy] = mis;

else if (delx >= dely[yy]) {

}

else {

coll{yy] = delx;
ij = dx[id}.ijmp;
if (dx{id].jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id).ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id].jp.n[ij] = ndelx;
dx[id].jp-x[ij] = xx;
dx[id].score = delx;

coll[yy] = delylyy];
ij = dx[id].ijmp;

if (dx[id].jp.n[0] && (!dna || (ndely[yy] >= MAXIMP

&& xx > dx{id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id}.ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id].jp.n[ij] = -ndelylyy];
dx[id}.jp-x[ij] = xx;
dx[id].score = dely[yy];

}
if (xx == len0 && yy < lenl) {
/* last col
*/
if (endgaps)
coll{yy] -= insO-+ins1*(lenl-yy);
if (col1{yy] > smax) {
smax = coll{yy];
dmax = id;
}
}
}
if (endgaps && xx < len0)

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

smax = coll[yy-1];

dmax = id;

}

tmp = col0; col0 =

}

(void) free((char *)ndely);
(void) free((char *)dely);
(void) free((char *)col0);
(void) free((char *)coll);

coll; coll = tmp;
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1%

*®

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

* static:

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

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

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

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

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

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

*/

#include "nw.h"

#define SPC 3
#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 Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w")) ==0) {
fprintf(stderr," %s: can't write %s\n", prog, ofile);
cleanup(1);
}
fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], len0);
fprintf(fx, "<second sequence: %s (length = %d)\n", namex{1], lenl);

olen = 60;

1x = len0;

ly =lenl;

firstgap = lastgap = 0;

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

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

}

elseif (dmax >lenl-1){ /*leading gapiny */
ppl1].spc = firstgap = dmax - (len1 - 1);
Ix -= pp[1].spc;

}

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

}

else if (dmax0>1len0-1) { /* trail‘ing gapiny *
lastgap = dmaxO0 - (len0 - 1);
ly -= lastgap;

}

getmat(lx, ly, firstgap, lastgap);

pr_align();
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/*
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap)
int 1x, ly; /* "core" (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int nm, i0, i1, siz0, sizl;
char outx[32];
double pet;
register n0, nl;
register char *p0, *pl;

/* get total matches, score
*

i0 =il = siz0 =sizl =0;
p0 = seqx[0] + pp[1].spc;
pl =seqx[1] + pplO].spc;
n0=pp[ll.spc+1;

nl = pp[0].spc + 1;

nm =0;
while ( *p0 && *pl){
if (siz0) {
pl++;
nl++;
siz0--;
}
else if (siz1) {
pO++;
n0++;
sizl--;
}
else {
if (xbm[*p0-'A"J&xbm[*p1-'AT)
nm++;
if (n0++ == pp[0).x[i0])
siz0 = pp[0].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 : leni;
else

Ix=(1x<1y)?1x:ly;

pet = 100.*(double)nm/(double)lx;

fprintf(fx, "\n");

fprintf(fx, "<%d match%s in an overlap of %d: %.2f percent similarity\n",
nm, (nm == 1)? """ : "es", Ix, pct);
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fprintf(fx, "<gaps in first sequence: %d", gapx);
if (gapx) {

(void) sprintf(outx, " (%d %s%s)",
ngapx, (dna)? "base":"residue”, (ngapx == 1)? **:"s");
fprintf(fx,"%s", outx);

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

(void) sprintf(outx, " (%d %s%s)",
ngapy, (dna)? "base":"residue”, (ngapy == 1)? "":"s")
fprintf(fx,"%s", outx);

’

}
if (dna)
fprintf(fx,
“\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSQ, DINS1);
else
fprintf(fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n",
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
“<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base" : "residue", (firstgap == 1)? "" : "s",
lastgap, (dna)? "base" : "residue"”, (lastgap == 1)? " : "s");
else
fprintf(fx, "<endgaps not penalized\n");
}
static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static ncl2]; /* number at start of current line */
static ni[2]; /* current elem number -- for gapping */
static siz[2];
static char *ps[2]; /* ptr to current element */
static char *po[2]; /* ptr to next output char slot */
static char out{2][P_LINE]; /* output line ¥/
static char star[P_LINE]; /* set by stars() */
/*
* print alignment of described in struct path pp(}
*
static
pr_align()
{
int nn; /* char count */
int more;
register i;

for (i= 0, lmax =0;i<?2; i++) {

nn = stripname(namex[i]);
if (nn > Imax)
Imax = nn;

ncfi]=1;

nifi]=1;

siz[i] =ij[i] = 0;

psli] = seqx[i];

poli] = out(i]; }

A 2006.1.5
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for (nn=nm = 0, more = 1; more; ) { ...pr_align
for (i =more = 0; 1 < 2; i++) {
/*
* do we have more of this sequence?
*/
if ("*ps(i])
continue;
more++;
if (pplil.spc) { /* leading space */ 10
*polil++=""
pplil.spe--;
)
else if (siz[i]) { /*in a gap */
*po[i]++=""
siz[i]--;
}
else { /* we're putting a seq element
*/
*poli] = *ps[il;
if (islower(*psfi]))
*psli] = toupper(*ps[i]);
polil++;
pslil++; 20
/*
* are we at next gap for this seq?
*/
if (nifi] = pplil x[jlilD {
/*
* we need to merge all gaps
* at this location
*
siz[i} = pplil.n[ij[i}++];
while (ni[i] == pp[il-x[ij{i]})
siz[i] += ppli}-n{ij[i}++];
}
nifij++; 30
}
if (++nn == olen || Imore && nn) {
dumpblock();
for i=0;1i<2;i++)
poli] = out[i];
nn=0;
}
}
}
/%
* dump a block of lines, including numbers, stars: pr_align() 40
*/
static
dumpblock() dumpblock
{

register i;

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

if i==0)
nums(i);
if (i == 0 && *out[1])
stars();
putline(i);
if (i == 0 && *out[1])
fprintf(fx, star);
if(i=1)
nums(i);
}
}
}
/*
* put out a number line: dumpblock()
*/
static
nums(ix)
int ix; /* index in out{] holding seq line */
{
char nline[P_LINE];
register i, j;
register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
*pn=""
for (i = nclix], py = out[ix]; *py; py++, pn++) {
if CGpy =""| *py ="
*pn =" ‘;
else {
if (%10==0] (i =1 && ncfix] != 1)) {
i=0<0)?7-i:1i;
for (px = pn; j; j /= 10, px--)
*px =j%10 + ‘0
ifi<0)
*px ="
}
else
*pn=""
i++;
}
}
*pn = "\0;
nclix] = ;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(veid) putc(\n', £x);
}
/*

* put out a line (name, [num], seq, [num]): dumpblock()
*/
static
putline(ix)
int ix; {
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int i;
register char *px;

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

for (; i <lmax+P_SPC; i++)
(void) putc('’, fx);

{* these count from 1:
* pi[] is current element (from 1)
* nc[] is number at start of current line
*/
for (px = out[ix]; *px; px++)

(void) putc(*px&0x7F, £x);
(void) putc("n’, fx);

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

*/
static
stars()
{

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

if (t*out[0] || (out[0] = && *(po[0]) =="" |
1*out[1] ]| (Fout[1] =="' && *(po[1]) ==""))

return;

pX = star;

for (i = lmax+P_SPC; i; i--)
px+ ="

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

if (xbm[*p0-'A"J&xbm[*p1-'AT) {

cx ="*;
nm++;
}
else if (!dna && _day[*p0-'A"][*p1-'A"] > 0)
cx="5%
else
cx=""
}
else
cx =" |;
*pX++ = CX;
}
*px4++="\n';
*px ="0'
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/*
* 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=0;

for (px = pn; *px; px++)

if Cpx=="11)
py=px+1;
if (py)

(void) strcpy(pn, py);
return(strlen(pn));

JP 2006-500009 A 2006.1.5
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/*

* cleanup() -- cleanup any tmp file

* getseq() -- read in seq, set dna, len, maxlen

* g_calloc() -- calloc() with error checkin

* readjmps() -- get the good jmps, from tmp file if necessary
* writejmps() -- write a filled array of jmps to a tmp file: nw()

*/
#include "nw.h"
#include <sys/file.h>
char *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE *fj; 10
int cleanup(); /* cleanup tmp file */

long Iseek();

/*
* remove any tmp file if we blow
*/
cleanup(i) cleanup
int i;
{
if (fj)
(veid) unlink(jname);
exit(i); . 20
}
/*

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

*/
char *
getseq(file, len) getseq
char *file; /* file name */
int *len; /* seq len */
{
char line[1024], *pseq; 30
register char *px, *py;
int natgc, tlen;
FILE *fp;
if ((fp = fopen(file,"r")) = 0) {
fprintf(stderr,"%s: can't read %s\n", prog, file);
exit(1);
}
tlen = natgc = 0;
while (fgets(line, 1024, fp)) {
if (*line == "' || *line == '<' || *line ==">")
continue;
for (px = line; *px !=\n'; px-++)
if (isupper(*px) || islower(*px)) 40
tlen++;

}

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintf(stderr,"%s: malloc() failed to get %d bytes for %s\n", prog, tlen+6, file);
exit(1);

}

pseqf0] = pseq[1] = pseq[2] = pseq[3] = "0},
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py =pseq + 4;
[ *len = tlen;
[ rewind(fp);
[ while (fgets(line, 1024, fp)) {
[ if (*line == ", || ¥line == '<' || *line == >
[ continue;
[ for (px = line; *px != \n'; px++) {
if (isupper(*px))
( *py++ = *px;
[ else if (islower(¥px))
C *py++ = toupper(*px);
if (index("ATGCU" *(py-1)))
[ natgc++;
[ }
C }
*py++="0";
[ *py =0
[ (void) fclose(fp);
dna = natgc > (tlen/3);
[ return(pseq+4);
[}
[ *
char
[ g_calloc(msg, nx, sz) gcalloc
[ 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 pp(], reset dmax: main()
*/
[
readjmps() readjmps
int fd=-1;
int siz, i0, i1;

O

L T e T e T e T e T e T e B e B s T e B |
———

register 1, j, xx;

if () {
(void) fclose(fj);
if ((fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf(stderr, "%s: can't open() %s\n", prog, jname);
cleanup(1);
}
}
for (i =i0 = il = 0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {

for (j = dx[dmax].ijmp; j >= 0 && dx[dmax].jp.x[j] >= xx; j--)
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£1 (BE)

..readjmps

if (j < 0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx[dmax].offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].offset));
dx[dmax].ijmp = MAXIMP-1;
}
else
break;

}

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

}
if j>=0){
siz = dx[dmax].jp.n[j];
xx = dx{dmax].jp.x[j];
dmax += siz;
if (siz < 0) { /* gap in second seq */
ppl1].n(il] = -siz;
XX += siz;
/*id=xx-yy+lenl -1
*/
ppl1].x[i1] = xx - dmax + lenl - 1;
gapy++;
ngapy -= siz;
/# ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP | endgaps)? -siz : MAXGAP;
il44;

}

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

/* ignore MAXGAP when doing endgaps */

siz = (siz < MAXGAP | endgaps)? siz : MAXGAP;

104++;
}
}
else
break;
}
/* reverse the order of jmps
*/

_for (j =0, i0--; j <i0; j++,10--) {
i = ppl0].n[j1; ppl0].n{j] = pp[0].n[i0}; pp(0].n{i0) = i;
i = pp[01.x[j1; pp[0].x[j] = pp[01.x[i0]; pp{0].x[i0] = i;
}
for (j =0, 11--; j <il; j++, il--) {
i=pp[1).n[j]; pp11.nj] = pp[11.nfi1]; pp[1].nfil]=i;
i = pp[11.x(3]; pp[11-x[j1 = ppl11x[il]; pp{11.x[il] =1;

}
if (fd >= 0)

(void) close(fd);
if () {
(void) unlink(jname);
f=0;
offset =0
} }
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F1 (=)

* write a filled jmp struct offset of the prev one (if any): nw()

*

writejmps(ix) writejmps

{

int ix;

char *mktemp();

if (1) {
if (mktemp(jname) < 0) {
fprintf(stderr, "%s: can't mktemp() %s\n", prog, jname);
cleanup(1);
}

if ((fj = fopen(jname, "w")) == 0) {
fprintf(stderr, "%s: can't write %s\n", prog, jname);
exit(1);
}
}
(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);

}
DOooO0Qoao
*2
TAT XXXXXXXXXXXXXXX EX =15 T8
el Z o2 XXXXXYYYYYYY EX =12 7T/

C — ™ T/ Mo s [ o

L T e T e T e T e T e T e T e T e B e

% 7 X/ BEYIR—MH =
(ALIGN=2IZ X o THRE LT Z2DR Y RXTF REFIR CE L =& THT7 I/
BRREDOE) + (TATR Y RTF FO2T I JBREOK) =

5+15=33.3%

%3
TAT XXXXXXXXXX EX =10 TI /8
e xRk 78 XXXXXYYYYYYZZYZ EX =157/

% 7 X BESIFE—M% =
(ALIGN-2IZ X o THRE L2 =20 R Y R7F FEFIHTHE L —&THT7 I/
BRRE D) - (TATR Y X7F FOLT I ) BEEO¥K) =

5+10=50%
% 4

TAT-DNA NNNNNNNNNNNNNN EEX =14 X7 VFFF)

th# DNA NNNNNNLLLLLLLLLL (BE =16 X7 LVFFF)

% HZBRECYIFE—ME =

(ALIGN=2{Z & > TRE L1 Z o OFIMESIF THE L —HTEHX 7 VAF RO
¥+ (TAT-DNABSRECF | DL X 7 L AT REg) =

6+ 14=42.9%
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% IZBRECFIR— =

4+12=33.3%

L T e T e T e T e T e T e T e T e B e

O 0Oo0ooOoo
O 0Oo0ooOoao
OO oOooog

O O

O O

O O

O O

O O

O Od

O O

O O

[ |

O O

[ |

[ |
O
O
O
O
O
O
O
O
O
O
O

o
Ooo0Ooo0ooood
OO0o0oooogod
OOo0o0oooogod
OOo0o0oooogod
OOo0o0oooogod
OOo0o0oooogod
O0Oo0oooo
OO0Oo0oooo
O Ooo0oooo
OO0Oo0oooao
O0Ooo0oooao
OOoo0oooo
OoOoo0oooo
OoOoo0oooao
OoOoo0oooao

cooDoooOoooOooDoDooooooogb
OOoooooao

Ooooooooo0oooooo0 oo oDooo oo ooDoDooooooooooQgodg

Ooooooooo0oooooo0o oo oDooooooDooooooooooOgodg
m]

O

Oooooooooooooooogog =
OooooooogoOod
OO0 oooooogogdg
OO0 oooooogogg
OO0 oooooogogg
OO0 oooooogogg
OO0 oooooogogg
OO0 oooooogogdg
Ooooooggdg
OO0 oooooogogdg
OO0 oooooogogdg
OOo0oooooogogdg
O oo ooooogdg
O oo oooogdg

O
O
O
O
O
O

0

Ooooooooooooooo0oooDoooooooooogogooao
O
O
OJ
OJ
OJ
OJ

Oooooooo0ooooooo0ooDoooooooooogogooao

O
O
|
|
|
|

oooogoooao

oooao
oooao
oooao ooo
oooao ooo

O0Do0oooDoooao
tibodies: Principles

oo
ooaod

Oooooooooooooogogogooao

I I o Iy
O Oood
O Oood

0oodd
ding,
1986)0 O

Jooooooooooooooooooao

g
g
O
g
u
O
g
O
g
g
O
g
u
O
g
O
g
g
O
g
u
O
g
O
g
g
O
O
U
O
O
O
O
O
O
O
Mo

O
g
g
O
g
ono

OEIDDI:ID
°© OO oOoogao

O O
g 0
g O
O O
g 0
al An

lonal

(0 Ooooooooooooo)o
yboboooooooooooooooooboooooopypOoODbOOoOoOoOO

Kohlerd , Nature,

x5
TAT-DNA NNNNNNNNNNNN
HE: DNA NNNNLLLVV

O
O
O

OO0 oooooogdg
OO0 oooooogdg
OO0 oooooogdg

256
oggad

e OO oooo
A5 i B o A

uoano

JP 2006-500009 A 2006.1.5

(EBE =12 X7 VFFL)
(BE =9 X7 VFFK)

(ALIGN2IZ & » TRIE L ZoOBEBESIR THE L — BT L X7 VAT FO
)+ (TAT-DNAZBELS| D2 X 7 VAT RE) =

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoOoo0oooao
OoOoo0oooao
OoOoo0oooao
OoOoo0oooao
Oo0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OoOoo0oooaoo
OoOoo0oooao
OoOoo0oooao
O0Ooo0oooao
Oo0Ooo0oooao
O0Ooo0oooaoo
O0Ooo0oooao
OOoo0oo0oooao
OooooooQge
OOoo0oo0oo0ooao

-0D0o0oooooooogeg

OO0 oooooogdg
oo oooooogdg
oo oooooxT »d
oo oooooogodg
OO0 oooooogodg
OO0 oooooogdg
oo oooooogodg
oo oooooT »
oo ooooooQgodg
oo ooooooQgodg
oo ooooooQgodg
oo ooooooQgodg
oo ooooooQgodg
OoooooooOodg
Oooooooo

Oooooooo

Oooooooo

495 (1975)0 000000 O0OOOOO

48165670 0 00O 0ODODOODOOODOAO

oooooooooooboooDbOoano
gboooooboooboooboobog
gbooooooobooobooooaoada
oooooooooooobobo0bOoano
gbooooooobobobogbDbdeGo

ractice, 59-1030 (Academic Press,

gbooooooobooobooooaodao

10

20

30

40

50



(49)

JP 2006-500009 A 2006.1.5

ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 o0oo0D0oooo0D0DoooDo0oU0oo-oo0o0Do0ooooDoooo0Ood
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
oo
oooooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
000000000 00DOOOdSalk Institute Cell Distribution Center, DO OO 0O
0O, 0000000, 0000000000000 -000o0O0D0DO0Oo0D-0000OooOoao
O 0O 0O O American Type Culture Collection, OO OOO, ODOODOO, ODOODOOOAO
ocoooo-oo0bOU0o0o0-00b0-000000000DO0D0D0O0DODO0DO0OO0DDODOODODOO0
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
000000 Kozbor, J.Immunol., 133:3001 (1984)0 O O Brodeurd , Monoclonal Antib
ody Production Techniques and Applications, 51-630 , (Marcel Dekker, Inc., New Y
ork, 1987)0 O
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
00000000 oo0o0oooDo0DUooDoDoDU0ooooDooooDOoOoo
oooooao
00o0o0o0oDOoo0ooODOoo0ooDOoo0oo0DOoO0oD0DOodoadMunsond , Anal. Biochem., 107:220 (1
980) D0 00D DD UOUDDODDODUDDODDODUDUODDODODODDOOD
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
OO0O0O0000000Goding, Monoclonal Antibodies: Principles and Practice, 59-1
030 (Academic Press, 1986)0 0 00000 O0ODODDOODODODOODODOODOO-00000
ooooo-00b000o0oD0Ud0oD0DO0oo0DODO0DU0ooDoODOoDUOooOoDoDooDoDOooooDOoOd
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
ooood
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0DooDo0D0Do0oo0DD-0c000o0DOD0DO0oo0DDoDOoOooDoO0Og
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
O
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
0o0Do0o0o0DoDo0o0oooDo0o0oooD0oooDO0Do0ooo0Do0Do0o0DoDoDOoDo0ooDoDoDOooOO0DO0OaonaDnSk
errald , Curr. Opinion in Immunol., 5:256-262 (1993)0 O Pluckthun, Immunol. Revs
130: 151-188 (1992)0 0 0 O O O
oooooao
OD0D000OD0OD0DO0D0D0D0DO0O0D0DO0OD0OO0OO0DO0OO0OdMcCaffertyd , Nature, 348:552-554 (199
o)f00000U0U0U0U0UU0U0UU0OoUUUoUooooDoDoDoDoDDDODDDODODOODODODOoDOoDOoOd

10

20

30

40

50



(50) JP 2006-500009 A 2006.1.5

O D0 0OClacksond , Nature, 352:624-628 (1991)0 O MarksO , J.Mol.Biol., 222:581
-597 (1991)oooooUoOoooDOoOoooDOoOoooDOoOoooDoOooooDooooDoooao
oooooooooooooboboobobooboboooOoboboboooooooooooo0ooaoMa
rksO , Bio/Technology, 10:779-783 [1992]0 00000000 ODODOOoOooOooooOO
ocoooooOO0oOoooOO0oO0oooOoOoO0ooooDO0ooboDO0oO0ooDOoO0OD0DOO0dwaterhouseld ,
Nuc.Acids.Res., 21:2265-2266 [1993]0 0 0000 O00CODOOOCODOOOODOOOOGO
goobooobooboobogobogobooboooobooboobobobobooboboobooanb

OoDooooDoooao

I o o A A e o A R A O
0000000000 oooooooDoDo0Do0DDDDD0ODD0OD0D0Q0D0D0OOO0OA4s1e5670 00O
O MorrisonO , Proc.Nat.Acad.Sci., USA, 81:6851 (1984)0 0000 OCDOOOODOO
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooDO0oooDoDO0oooDOoooDOoooao

Ooooooao

Oo0DooooDooooooo

000000 -00000D0000D0D0DO0DO0O0D0DU0DO0DO0oDO0DU0DOoOoOOoDoDOooDDoDOoOooOoO0Og
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
I o o A B R e A N A e A s s E A n N
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
0Oo0o0o0o0D0O0oDoD00o0DD00Oo0D0OD0DO0O0D0DO0DU0OO0DD0ODD0DO0OO0DODDODOO0OO0ODOOaOJones
O, Nature, 321:522-525 (1986)0 Riechmannd , Nature, 332:323-329 (1988)0 O O Pre

sta, Curr. Op Struct. Biol., 2:593-596 (1992)0 O

00000000 oDoo0oDoooDoo0oDoo0o0DoDOoo0DoDOoo0DoDOooDoDooDoDoOooOooDooan
0odooooDooooooDoooDoooDoooDoooDoDooDoDoooDoooDoooooan
0o0o0Do0o0oOo0oo0oODO0oo0bO0O0DbO0oO0DbOoOO0obo0DoDOoo0DoODOoo0DoDOooDoDOooDoDOoooDooan
0000000000 O0OO0OWInterO0ODODOODOODODOJonesd , Nature, 321:522-525 (19
86)0 Riechmannd , Nature, 332:323-327 (1988)0 Verhoeyen , Science, 239:1534-153
6 (1988)0 000 0DO0DO0ODOODODDODDODODDODDODODDODODDOODDOODDODOODODOODOGOO

uoboboobooboobooboooboooboooooooboboooboboooboooboooan
oooooooooooooooboobooboobobooooobobooooooooooooooao
gobog48les670 00D 0 0DO0OO0DOOO0ODOOOOOOOLODODOOLODODODDODODDODODOO
uoboboobooboobouoboobooobooooooobooobooboooboooboaoaoan
ooooooooooao

oooooao
uobobouobooboobouobooboooboooobobooboobobboobooo-o0a0
oooooooooooooooobooboobobbooooobobooooooooooooooao
uoboboobooboobooboooboooboooooooboboooboboooboooboooan



(51) JP 2006-500009 A 2006.1.5

I R A R W R B
I e o o o R
oooOooooOooUOooUooOUOoOoOUOoUoUoooooooogsims, J. Immunol., 151
12296 (1993)0 ChothiaO , J. Mol. Biol., 196:901 (1987) 0 0 0 00 DOO0OOCDOOOO
o o o R o
I I o R R B
O O Carterd , Proc. Natl. Acad. Sci. USA, 89:4285 (1992)0 Prestal , J. Immunol.,

[

151:2623 (1993)0 O
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
0o0Do0o0DoD0o0ooDO0O0oooD0O0oooODO0DUoooDOoDUoDoDoDoDUoooOoDUoOooODoDOoOn
oooooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0oooooD0oooO0ooooDoUoooDoDUooooDOo(@yDooooDooooooooao
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
Oooooooaog
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo0DU0oooo0DU0oooDoDUoooDoDoooDo0DO0,O00O0OoOoaon
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 ooDoDo0Do0DDDD0D0D000D00D00O0OOOdagaogJdakobovitsO
, Proc.Natl.Acad.Sci.USA, 90:2551 (1993)0 JakobovitsO , Nature 362:255-258 (1993
); BruggemannO , Year in Immuno., 7:33 (1993)0 0 O O O O 55458060 O O 55698250
0055916690 0 0 00000000 (GenPharm)d O 0O 55458070 0 0 0 00O 0O 0O O97/178
52000000000
oooooao
0000000000000 D0O0O0D0DO0OO0OOMcCaffertyld , Nature 348:552-553 [1990]
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
O 000 0dJohnson, Kevin S. O O Chiswell, David J., Current Opinion in Structura
I Biology 3:564-571 (1993)0 0 00 00dd-000000U0DU0DU0DO0Oooooooooao
0000000000000 D0DO00O0D0ODO0OOClacksond , Nature, 352:624-628 (1991)0

oooooooooooooooobooboobobbooooobobooooooooooooooao
oooooouooooo-ocoo0ooo0oo0oUoooooooooooOooobobobDDbDDbDDDOOO



0000000000000 0O00000000O0O0(@OOOOO0O)0O0O
222:581-597 (1991)0 O O 6riffithO ,
993)0 00 0000000000000 000O000000O0O00O000O00

MarksO ,

J.

Mol .

Biol.

20 O O Os85739050 0 00D OO0
uoobooobooboooboad
0O 055676100 O O 0O 52292750

O

Oooooooogod
OooooooogooQgodg

O

Ooooooooooooao

OoooooQogooogo

T O0OooooooOooogoaog

o

O 0Ooo0oo0ooao

O

O OO

DDDDDD"IDDD<DDDDDDDD
Ooooooo0 =2 o000 o0oo0o0oogoaog

O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

Ooooooooo

O

Ooooooooo

O

g
O
g
u
O
g

O

O

uoano
oooooooooooooo
gobobooboobooboag

goobooboobogobog
uobooobooboobogdao

(52)

O
O

g
u

gbooooboooboooboaoaoan

O

gooooooooooooooao
ooooooooooooooao

Oo0ooooooDoooooooao
O0O0O0OO0O0O0O00O0OMorimotoO
of Biochemical and Biophysical Methods 24:107-117 (1992)0 O BrennanO ,
229:

JP 2006-500009 A 2006.1.5

Do0O00o0
12:725-734 (1
0 O 556533

EMBO J.

gooaoaad

ooooag
ooooao

Ooooogno
Journal
Science,

81 (1985) 0 00D DDDDDDDODODDODDODODODUDUDUODUOUUOOOOoDOoOoOooOoooOoao
00o0o0o0DoD0oo0o0DoD0O0oD0DO0ooODO0DU0oooDODODo0DoODoDoDOooODoODoDooODoDoDOoDOan
0oooooD0ooooDO0oooDO0oU0oooDoDUooDooODoDoooDUooooDooooDOood
00D0o0o0DoDo0o0ooo0D0o0oo0oDo0o0oooDo0Do0DooDo0Do0DoooDoDoooDooooDOo
-0000000o0oo0oD0o0o0ooDo0Do0ooDoDUoDoooDoDUoooDoDoooDooooaoe
Bio/Technology 10:163-167 (1992)0 O O
0o0o0Do0ooDoD0oDooDOoDoooODoODooooooaon
oo0oo0DU0ooooD0oooDOoDoooDoDooooDooao
058690460 O DD ODODDODODODDDODODODDOOO
oo0oo0Do0oooD0oooDOoDOooDoDoDoooDoooao
00 0093/161850 O OO O O OS5718940 0000
55874580 0 0 0D 0D DO DODDODDDDODODDODOODOODODUODUODUOUOOOoOooOoOooooOoano
00o0oo0ooD0oo0oooOD0DOoooDo0DU0ooooDU0ooooDoDoooDoDooDoDooooOaOo
000000000000 ooD0UooooDU0ooooDoDoooDooooooooao
0000000000000 D0D0DO0O0D0D0D0DO0O0ODD0DO0DO0OO0OO0OO0ODOaOCAntibody
Engineering,
(0000000 oDDoDDODDD0DD0D0DD0DD0DD0DO0D0DU0DU0D0O0U0ooUooooooDoDoDDDoODOOaO
Oo0Do0DooDoDooooDooooao

O
O

Ooooooooodg

O

Oooooooodg

O

Ooo0oooooOooOooOooao

O0Ooo0oo0ooao

Ooo0oooooOooOooOooao

O Ooo0ooOoo
O Ooo0ooo
O O0Oo0ooOoo

O

Ooo0oooooOooOooOooOoao
OoOooooooogogodg
OOooooooogoOodg
OoOooooooogoOod
OO0 ooooogogog
OO0 ooooogogdg
Oooooogogogaog
Ooooooggogaog
Ooooooggogaog
OoooooggogaoQg
Do oDooo< googogoao
OO0 oooDooogoggoooo
OO0 oooooogoggoooao
OO0 oooDooogoggQgoooo
OO0 oooooogogQgoooo
OoDoDoooo< googoogaog
OO0 oooooogoggQgoooo
OO0 oooooogoggQgoooo
oo oooooogogQgoooo

oo ooooogoogdg
OO0 ooooogooQgodg
OooooooooQgg
OO0 oooooog=<
oo ooooooQgodg
< OoOooogoogoogoog

O

O

g
g
O
u
O

OOooo0ogao

OO o

a

[
OOooo0ogao

O0Oo0oo0ooo
O0Oo0oooo

0

O

O 0Oooo

oooooboobod-a

goooobogano
ooooogg’
967166730 0 0O O O
ooogoss37r40ooooooboobooooooooooyoooooao
ODO0O00ODO0O0OD0ODO0O0OD0D0DaoO0D0ODDO0OODO0DODODOoe8/024630 000000
O0s821337000OoDo0OO0OO0OO0OO0OO0OO0ODODO0DU0OUODO0OUOoOoOoOooooooooOoo

O

O0Oo0oooo

O

O

CarterQd

0
g
0
g
g

BorrebaeckOD DO ODODDODODODODODOODDOODOODOODOODODRDOOAS64187

oooooooooooooooao
gooooboooboobooobao
gboobooobooobooobooooad
-boooooooooooooao

oo ooooogooQgodg
oo ooooooQgdg
oo ooooooQgodg
oo ooooooQgdg
oo ooooooQgodg
oo ooooooQog
oo oooooodg
oo oooooodg

OoOoo0oo0oo0ooaoo

OO Ooogoo

oo

10

20

30

40



(53) JP 2006-500009 A 2006.1.5

oood

0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
0o0oo0ooD0o0oooO0oooDo0DU0ooo0DU0-00o0o0DoDU0Do0oooDoDOoooDOooooOOd
00000 o0ooooooooooMillsteind, Nature, 305:537-539 (1983)0 00 O O
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
937088290 O O TrauneckerOd O EMBO J. 10:3655-3659 (1991)0 000 OO0 OO0
Ooooooao
0ooo0ooD0ooooO0oooDoODU0ooooDo0oooDoDo0oooDooooDoDoooDoOoO-00d
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
0Oooo0ooDo0o0ooo0D0py 00000000000 O0OO0ODODOODODOODODDOOOOO
oooooo0ooooOo0oooDo0DU0ooDoDU0o0o0D, 000D 0oDU0ooDoDOooDoDoDoooao
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0OoO0oo0ooDoD0O0ooDoDOooooDOooooDOooo

0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
oo0-00o0o0b000o0D0U0oD0DO0oo0oODO0DUooDoDoDUooOooDoDooDoDooooDOoOd
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 ooDoDoDoDDDDoDO0oDO0oO0ODoe4/046900 0000000000
0000000000000 O0o0DO0O0bDO0OO0D0DO0OdaDnaoOSureshd , Methods in Enzymolog
y, 121:210 (1986)0 0 0D DO O O O DO

oooooao

0000005731160 0000 00000D0OD0ODODDODDODODODODODODOODDODOODOOO
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0o0oo0oo0oo0Do0o0o0, 0000000000000 D0DO0DO0DDO0DO0OO0DDODO0OODDODODOoDOOaO
00000000000 oooDo0DU0oooOoDU0oooDo0Do0oooDoDoooDOoDOooDoODoDoooOaOo
0000000000000 oo00oooo0D0oooDoDUoooDooooDoDoooDoDoOoooao
00000000000 oooDo0Do0oooDoDo0DoooDoDo0oooDooooDoDoooDoDoooOan
0oooooO0oooOO0ooooDo0DU0oooOoDU0oooDU0DoooDoDoooDoDooDoDoDoooaOo
0000000000000 oo0U0ooo0o0D0DoooDo0Do0ooDoDoooDoDoooDoDoooao
0oo0Do0ooOD0O0ooo0oooDo0Do0ooOo0D0DoooDo0Do0ooDoDoDoooDoDOooDoODOoDoOooOooOaOo
ooooooO0oDoooO0oooDoUoooOoDU0ooooDoDUoooDUoDU0oooDoooDoDoDoooao
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
OD0D0O00D0O46769800 0 00 00000C0O0DO0OO0ODODODOODODOODOOODOOOOYY

003600 O 0 92/72003730 0 0 00000 DOO030890 000 O0ODODOODODODODDDODOGODR G

uoboboobooboobouoboobooobooooooobooobooboooboooboaoaoan
UooooooooooooobobobobDbODbDDOD0ODOO0Od4e769800 000000000
oooooao
uobooboobouobouoobouoobooobooooboboooboobobooboooboooan
OoODo0oo0ooo0OD00oo0o0OO0O0O0o0Ob0O0O0ooOobDO0oO0oobODbDO0OO0ODaDBrennand , Science, 229:81
(1985) D JoooOUoUoooDOoUOooDO0DOoOoOODODUOooODOoODODO0" oo DobooDoooooOod



(54)

OO0oo0ooood
OoOoo0ooood
OoOoo0ooood

O OO

O Ooo0oooo

U
O
O
O
O
O
1

O

ugboooaoan

ShalabyO ,J.

O
O

O 0OoogogooQg
O Ooo0oooao

O

O oOooo

O

O
g
a

I [ |
I [ |
[ |
I s [ I |
O 0Ooo0oooao

O

I I

O

O Oooo
O 0Oooo
O OO

O

O

JP 2006-500009

oooooooooooooboobobooODoO0oOo0an
ooooooooooooobooboboDbDDoOoO0Oo
ooooooooooooobooboboooODoOoOO0an
ooooooooooooobboooooooaor
-boooouououoooooooooooboooboboDbODbOOO0an
ooooooooooobobooboboboOoobooooooooao

ao

Exp.

g o
O
g
a
u
O
a

g
a

A 2006.1.5

ooooag
ooooao
oog’ -
-000~0

oo
Med.
oo
oo
oo
oo

O

oooo-
O0ooord
Oo0ooood

goodad
ooooag
goooaoaao

‘*ooooao

gooogad
gooaoaad

90:6444-6448 (1993)0 0 O

000
000
O, O
00O
000

152:5368

gooooad

ooo0OoQo
0000
00, O

oooao
(1994)0

u
O
gooaoaao
O
g

ooooad

oo

[ I |
I [ [y |
O 0Ooo0oooo
O 0Ooo0goooo
O 0Ooo0oooo

oooooooooooooobbDboDoOao
oooooooooooooobobooOoOoOano

ooooooooooooooao

goooooooboooboano

g

gbbooobooobooaoobooaoao
gooooooooooooooao
g46769800 00 0000O0ODO0ODO0OO0OOOOO

Oooooooooooao

0ooooooooogoao

OO0’ Ooooogoogoao

0ooooooooooaod

oooooooogogge

Oooooooooooao

O

ooooogogogoooooooboboooo- -0c000
ooooooooooooobobbboobooboooooo
217-225 (1992)0 000 D0DO0DO0DO0ODUO0DUUOUUOOOOod
ooooogoogr oooobobboboooooooo
00000000 oooooooDoDoDoDoDoDoDooO0ao
oo0oooogoooooooooboooooooooao
ooooooooooooobobboboobooboooooo
oooooaod
ooooogogogooooooobboboooooooo
ooooooooooooobobbboobooboooooo
Kostelnyd , J.Immunol. 148(5):1547-1553 (1992)0
ooooooogooooooobboboooooooo
00000000 oooooooDoDoDoDoDoDoDooO0ao
oo0oooogoooooooooboooooooooao
O0000O0D0OOOdOHollingerd , Proc.Natl.Acad.Sci.
0000000 ooooooooDoDoDoDoDoDoDoDoao
ooooogogogooooooobboboooooooo
oooodyO0o0ppO0O0bO0ObObODbDbODbODDODOODOOO
o e R A R W A N A W A W A W A W A A W N W NN
ooooooogooooooobboboooooooo
000000 ooooooooanGeruberd, J.Immuno
O
ooooooooooooobobboboobooboooooo
ttd J.Immunol. 147:60 (1991)0O

ooooogod

oooooooooooooobao
0oo0ooogoooooooooooooao
ooooooooouooooooooooao
0o0oo0ooooooooooooooao
O0O0O0OOggogoei/o03600 00000
oooooooooooooooooooao
000000 oooooooooooooao
oooooogogooogoooooooooao
oooooooooooooooooobooao
0oo0ooogoooooooooooooao
ooooogoad

oooooooao
oo0oooogoooooooooboooooooooao
ooooooooooooobobboboobooboooooo
0000000 ooooooooDoDoDoDoDoDoDoDoao
ooooogogogooooooobboboooooooo
ooooooooooooobobbboobooboooooo
0o0o0o0ogooooooooooooooDoDoDooDao

O Ooo0oooao
O Ooo0oooo
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

gbogde769800 00D 00D OO0ODODODOO
9272003730 00 0 O O o030890 OO O

gooaao
ooooag
ooooaod
goodad
-0-000

10

20

30

40

50



(55) JP 2006-500009 A 2006.1.5

ocoboooobooooooooboooobOooobobooobDooobOoooDboDbooooo
gcoooooOooooOoooooooooooooDOooooDooooDoooopoDoooo
cooooobooooooooboooobooobooboooooboooobooobDbooooo
ocoooooO0ooooOO0ooooOoUooooDUooooDOoDUoooDOoUooDoooDoDoDoooao
cooooooooopoooooooooogo-(bo)yo-ooo-(oH)Yo-oooooo
coooooboooooooobooooboooobobooooboobDoooboooDbDbooooboo
goooooOooooOoooooUooooDUooooDooooDooooDoOooDoooooao
cooooooooooooobooooboooopoooopobDooo-obobo-oo0oooo
c-oob-ocoo-bo0ooobooobbo-D00-00-O0D0-00DO0O0O0DOODODODOO
gcoooooOooooOoooooooooooooDOooooDooooDoooopoDoooo
cooooobooooooooboooobooobooboooooboooobooobDbooooo
ocoooooO0ooooOO0ooooOoUooooDUooooDOoDUoooDOoUooDoooDoDoDoooao
ocoooooOooooooooooooooooao

oooooao

OoooooDOooooDooooDoao
coooooooooOoooooooooboooooooobooDoooobDoOoobpbooooao
ocoboooobooooooooboooobOooobobooobDooobOoooDboDbooooo
gcoooooOooooOoooooooooooooDOooooDooooDoooopoDoooo
cooooobooooooooboooobooobooboooooboooobooobDbooooo
ocoooooO0ooooOO0ooooOoUooooDUooooDOoDUoooDOoUooDoooDoDoDoooao
coooooOooooOoooooooooooooDooooDOooooDoooobopooooo
coooooboooooooobooooboooobobooooboobDoooboooDbDbooooboo
O0000gagdcCarond, J. Exp. Med. 176:1191-1195 (1992)0 O Shopes, B. J. Immuno
1

148:2918-2922 (1992)0 0000 COCOO0OO0OO0OO0OU0DUUUOOOOODOOOOOOOWI
ffO , Cancer Research 53:2560-2565 (1993)0 0 0 0 000 O0O0O0ODOODODODODODOODGO
ooooogogoooooooooooooDoDoDoDoooooo0UoUoUoooooooooao
0000000000000 bobbbDbDbDODODODOOQOQOO0OO0OOOdstevenson , Anti-Ca
ncer Drug Design 3:219-230 (1989)0 O O
goooodogogogogoooooooboooooooooooooU0oUoUoUooggoooooao
Oo0oo0o0o0oooooooooobobobobobDbDbDOoOoOaoOShieldsd, J. Biol. Chem., 276
:6591-6604 (2001) 00D 0O0CDODO0UOO0DO0ODOODODODODDODODODDODDODUODODDODDODOODOGO
goooodgogoggoooooooobooooopoO-0o00oOoOooOoOoODODDDODDOOO
o -0O0O0O00O0OODODOODODDODDDODOCOCOCOOOOODODODUOODODOOOOOOoOOoOO
O Rhagavand , Annu. Rev. Cell Dev. Biol., 12:181-220 (1996)0 0 00O DO OO O
ooooogogogoggooooooboboobooobooooOofofobo00oUogoUogoggoogoooao
0000000 ooooooooDoDoDoDoDoDoDoDoDoo0o0o0Do0DOooooooooooao
000000 ogooooooooboooDDoDDDDOOOQOQODOO0OO0OOAdendocytic vessel
oooooogogooooooobobooboobooboooofobobobOoUogoUogogogoOooooao
0000000000 oooooooooDoDoDoDoDoDoDoDoDoooDoDoDoDooOood

O
O

O0Ooo0ooooaog
O O0Oogooao
O OooQgooao
OOoo0ooooaog
OOoo0ooooaog
O OooQgooo
O Ooogooao
O Ooogooo
O Ooogoooo
OOoooooaog
O 0Oooooao
O 0Ooo0oooao
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooao
OOoo0ooooog
O 0Ooo0oooo
OOoo0ooooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
OoOoo0oo0oooao

o0 oooao ooDooo O oooooao
KabatO , Sequences of Proteins of Immunological
Service, National Institutes of Health, Bethesda,

Ooooooooooo e oogogooo

Ooooooooogooao
OoooooooQgooao
S OO0 ooooooooQg
Ooooooooogooao
OooooooQgoao

a
O
g
g
O
g
u
In

OoOoooogoood
1I:II:IEIDI:II:ID

H'

2]
-+
ol
-+
m
o
=
U(‘D

10

20

30

40

50



OoOooooooo0oooooooDoDoDooooooDoDoooo0ooDoDoooogooon

[y

991) 0 000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
ooooo00ooooo0os
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000
000000000000
000000000000
000000000000
000000000000
0,00000,0000
0o00O0Q
000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
00O

000

000

OO0 o0ooDooogogogao

OO0 o0ooooogQ0=—000o0o04ggooooao

o
oo oooooOoYYooooooooooogo

)

oo ooooggo e

O OooOooo
O OooOooo
O OooOooo
O OooOooo
O OooOooo
O Ooooo
O OooOooo
O Ooooo
O Ooooo
O Ooooo
O Ooooo
O Ooooo
O Ooooo
O Ooooo

O0Oo0oooog
O0Ooo0Oooaog
O OoO0oooao

O

(56)

OO0 oooooogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 oooooogogoo
OO0 oooooogogogoo
OO0 o ooooogogooo
oo o0ooooogogoo

(&
Oooooooogg:

Oooooooogg .

Ooooooooge oo ooooogoooogao

3
N
Oooooooo oo ooooooooogo

booooooo®ooooooooooaoao
OoooooooQeoooooooogooogo
e e S [ e e [
Oooooooog e

OOoooooogd
OOoooooogd
Oooooooogogze
Oooooooogd

O
O

O 0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O Ooooo
O OooOgooo
O Ooooo
O Ooooo
O0Ooo0oooo

oooaod

(&
o

Ooooooooeooooooooooogo
OoOo0ooooooo+rooDoDoo o0 ooooo
Ooooooooeeooonooooooooogoo
Ooooooooeooonoooooooogo

Oooooooogod

2006-500009 A

oo oooooogogogoo

~
~
O oo oooDgogodMNODODoDDoD4ODoDooooogoog

OoooooooeooonoooooooogoQo
OoooooooovMooooooooooogoo

Oooooooogod
Ooooooood
Ooooooood
OoOooooood

2006.1.5

oo oooooogogogoo
oo oooooogogogoo
oo oooooogogogoo
oo oooooogogoo

57392770 00O DOOODOAO
gboboooboobooobad

oooooooooooao
0000, 0000, 00
oooooooooooao
oooooooooooao
oooooooooao

oooooooooooao
oooooooooooao
0 00 0modeccinO 0 O O

-0 0000000 oooooooooaoAleurites fordiiDO D OO QODQOoQOoQoOd
dianthinD OO OODDOODDOODDOODOOODOAO OAOPhytolaca americanal O
O PAPIOPAPIIODOOPAP-SO 0D 0OODOOODODODOODODOOmomordica charan

tial 000D 0D0DD0DD0DD0DD0D0D0OO0curcinDODOOOOOOdcerotin00DOODODDODDDDODOODOO
O 00O 0O 0 sapaonaria officinalis0 00000 O00O0OO0OADO

O

00O O

O 0Ooo0oo0ooao

mitogellinD OO DO OODO
0O000O0O0O0denomycind O
OoooooDoooooo
DDDDDDDDDDDD
OoDooooDoooooo
-00000000O-0-(o
Oo0DooooDoooooao
0OoooooDoooooo

ocobooo-o0obO0o0ooboDbDO0Oo(@-00b00b0O0Ooobo)o

oo
ggano
ooaod
ggao
uoano

-000000000)oD

goano
uoaod

O restrictocin0 OO 0O O
00000 tricotheceneld
oooooooooooao
DDDDDDDDD
ooooooooao

gooooooban

oo
g o
o
oo
gboooooooboad

O

OoOoo0oooao

u
O
g
O
g
a
O
a
u
O

gelonin0 OO OOOO
0 O phenomycinO O

Ooo0oooogogQgoao
OoooooogoQgg
OoOoo0ooood

O oOoooo

O

O

O
O

ooooooao
oooooo”

goodaoan
oooooad
gooooaon
goodaoan
oooogag-

O 0ooo

coooooooooo-(o-ooopooooDOogooo)-ooopoooooooooo

10

20

30



Ooooooooooooooogdg

Ooooooooooooooogdg

OOoooooooooooodg
Ooooooooooooood
Oo0oooooooooooood

O

O

(57) JP 2006-500009 A 2006.1.5

tooooooooooo-ococoo0oooooooooobobo-oooooooooaon
-gbogob-00o0-goboooboboooboboooboboobobboobbobboboboooboao

O

1510420
2300 O 0O 42488700 O O 42567460 0O 0O 42606080 O 0O 42658140 O O 42947570 O O 430701
60 O 0O 43082680 U 0O 43082690 0O O 43094280 0O 0O 43139460 0O 0O 43159290 0O O 4317821
0 43223480 0O 0O 43315980 0O 0O 43616500 O O 43648660 O O 44242190 0O O 44502540
43626630 0 0 0 043715330 0 0 00000000 O0OODOOOOOOOOOOOOO

O

O 0Ooo0oo0oooao

[ \V]
o o

Ooooooooooooooogogooooaoo
Oo0ooooooooooooogoooooao:

a
O
g
u
O
a
O
g

23

O 0Ooo0goooao

= o

Ooooooooooooooogoooooaoo

OOo0ooooocooogogoo x oo

g
u
O
g
O

O

O

O

I [ |

Vitetta , Science 238: 1098 (1987)0 000 O0CDOOOOCDODOOOODOO
ocooo-oo0-ooo0-0cOO0o0oQ0DU0DO0oQobDU00-0-00b0bDO0oooo0OOd
ocooo-ooobooooboooooooooDooooooooooooOoO
ODO0OO0OD0DOOo94r11026000 0
gooooooooopDOooopDOoUoooDOoOoooDoDooooDoooooooao
OD0O0O0O0DtrichotheneD OO ODODODODODODODOODODOODOODODODOO
OoODo0oooDbODO0ooDoOD0o0onn

O

ooDooooboDOooooDao
goooooDoooopDOoooopDUoooo(@oUuooooDo)yYoooooooao
ooooooooooao
ocoboooobooooboooobooooboOooobObOOoooOobODOoobDboOoooboao
O0O0O0O0O0O0oO0oO0oO0oo0o0n0OMaytenus serrata0 0000 0O0O0OOOOC(
38961110 )00 00D OO0DOODOODODODODOODOOODODODODDODDODOODGO
oob-000000O00O0DDbOO0DO0obODbOO0ooobobDo0ooobDOoOooDbODOoOoDoDbODOO4

ooooooooooooooooooboooboboDbDbDbDDboOOOODOD0ODD4137

O

u
ooo-0oO000000000

uooboboobooboooboogoobobooobooooooooooboboobooooboao
oooooouoooooooooooboobobooboboboDbODboOOoOoboboooooooao
Uo0b0o0o0bo0oo0obO0o0obO0dDboOOs2080200 0O 054160640 0 0D OO DO OO04

BlOOOOOOOO0OO0oO0Ooooooooooobooooobooo0oo0o0oOoo0ooLivg, Pr
atl.

Acad. Sci. USA 930 8618-8623 (1996)0 0D D0 O00CDOOODODOODODODOO

0 T I I e e e e I I B A A R W R W A
0 I e e e e B A B A B A W R W R W R
0000000000000 00000000000000000000000a0
0O O Charil , Cancer Research, 52:127-131 (19920 0 00 00O DODODODOOAO
0000000000000 0000000o0o0oooooooooooooooano
I I I R W R B e e R e N e N N N N R

OooooooooooooOo
Oo0oooooooooooodo

g uoobooobooobooooooobo . o-oooobooobobooaoboboaodao
oooooooo-0o0-ocoobobobOobOobOObObODbODbODDODDODOOOO
-gboooboboooboboobobobobobobboobobobooboao
gogbouobouoboooooobooobooobooooboooboaoado
ooooooooooooooooobobo-oooooooooao

gobooobooboooooooboaoadao

00O

O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O O0Oo0gooao

[ Iy |

goooo-obogobogoobogogbooboooboooboboobobooaon

-gbooboooboooobbooboboooboooboboooboboobobooooboaaan
oond ooooooooouooooooboooooooboDboDODODOO0OanO
oogno goboobogoobooboooobooboobobbobobbooboobao
ugano gogbouobouobouooboooouobooobooboooboooboad
oond oooooooooooooooooooooobboDbODbODOO0ano
gogano gobooboobooobooooboooobooboboooobooobao

OO0Ooo0oo0oo0ooao
O O0OoOoogaog

10

20

30

40

50



e e e e [ O [ [ [

O -

Oooooooodg
OoOoo0oo0oooao

SR [ [ Y i [ |

oo ooooooogoogog
o Oooooooo0 o0 oo osSs o0 o0 oo ooo oo oo o oo Qgoogog-

O

Cancer Research,

O

>

a

O0Ooo0oo0ooao

Ooooooood
Oooooooodg
Ooooooood

OO ooooooooog e oooogooao

OooooooooQgoogoaod

O0Ooo0oo0ooao

2:1

Oooooooooood~MopDoooogoQo

O 0Ooo0oo0ooao

O0Oo0oo0ooao

ooooooogogoao
goobooobogoban
oooooooooao
gooboobogobano
goobooobogban
oo

od
o
o
oo
g o

(58)

ooooooooooao

JP 2006-500009 A 2006.1.5

oooooooooao

ooggs2080200 0000000 o0ooo0Oa0O

ooooooooooao
gooooooboobooao
gooagao

0 52080200 0O OO DO OO 0O 0425235810 O O O

7-131 (1992)0 00000000 U0OUOUOOOoOoOoOo-o
gogboouobouobouooboooobooooboooooboa

O 0Ooo

ooooooogogoao
Ooooooooooao
oooooooooao

goobooobogban
-booooooag-o
oo0o-0-(b-0000
goboouobodgband
ooooooogogoao
goobooobogoban

yyboboooooooooo-o
ocoo)yohooooooooooooooooogogogogoooooo -o,0-000
uoano
ooad
oono
uoano

O

oo ooooooogodg
oo ooooooodg
OooooooooogoOoao

O Ooo0ooOoo

O

O

O

IssonO

O

O
g
g
O
g
u
O
g

uooooooboooboooboooooo,o-00o000-0,0
ooooooouooooooooooobobobooooDoOOoOO0an
ooooooo-booooOo0O0OOb0D-0(b-00OooooH)oao

od
oog

oo
-(O
oo
oo
oo
oo
o0

O-0000oooob0o-0-

Ooooooao-e

g
g

O 0ooo

Biochem. J.
Dooooooogodd
Ooooooooaod
Oo0ooooggaog

173:723-

737
oog
o
ood

ooooooooooao
ooooooooooao

gbooooooooadao
-0 000000)O0ODO
ogo)yooooooo-o
gboooobooaoooado
ooooooooooao
goooobooooaoaao
ooooooooooao

-00O0o0oooo)0oaon
[1978]0 000000

0Oo0o0O0O0O0O0OOoO0On
00000000000
Oo0o0O0O0O0O00oO0OO

-uboooboooobooooboobooob-0a

oooooooooao
oooooooooao

Charil , Cancer Rese
oooooooooao
oooooooooao
oooooooooao
oooooooooao

ooooobooooad
oooooooooao
-oooooboooanb

ugoboooboooboad
oooooooooao
ocoo@-coooo
oo-(0-00o0obao

-uoooaao

oooooad
gooooaon
gboooaooboooboad
oo
oad
oo

ooooooaoaaod
oooooooad
-oboboooobao

goooaoooaoaao

-boooououoooooooboobobooobbobooobobobooooodo
ooooooouoo-boooooOoOoo

O
g
ogooand
O
g

gobobooboobooobooogobooobobooooooboooboooboao

gobooboobogobogoboogobobooboboobobooboobao

O
O
ooooooooooooooooooooobooboDboDbO-o0O0000a0
O
O

0000000 S57123740 O 0 57145860 O 0 57391160 0 O 57672850 O
57707010 0 O 57707100 O 0 57730010 O O 58772960 0 O O O American Cyanamid Comp
any0 000000000000 D0DO0O0O0OO0OO0OO0D0DO0ODOO0OOODOODODOOOODOOD

ooD0Oy 4 °

O

Ua g “0a O

O00-0000-y g4
53:3336-3342 (1993)0 LodeO Cancer
8)0 00O DO O American CyanamidD D O D OO Oooogd
0O00o0oo0DoD0DooDoDoDooDoDOooooDOooo
O0D0oooDoDooooDooooDoooooao
O0Do0oooDoD0oDoooDooooDoooooo

“noo

uono
uoano
ood
ooano
aoano

Research,

ooe " 4, OHinmanO

58:2925-2928 (19
gooooobooooad
oooooooooao
goooobooobao
ooooobooooad

uyogbouobouooboogoboouogoooooooboboobobbooobooboaodo
Oooo-000000C0C0CO0O0OO0O0OO0OO0S0533940 0 0O 57707100 O O O
gobooo-gobogobooboooboooooooboobooboobooobooonan

10

20

30

40



(59) JP 2006-500009 A 2006.1.5

ODO0OD0DOODesperamicined 00 0000058772960 0 000000
0000000000000 o0Do0Do0oo0Do0D0Do0oo0DoDo0Do0oDoDoDooDDOoDOooDoDOoDoooOan
0000000000 O0DO0O0O0D0DO0OO0D0DDOO0O00O0OO0DOAO dAOPseudomonas aeruginosal O
000000000000 o0oooDo0oDo0DO0D0Mmodeccin0 00 00OOO-0000 0O sarcin
OD0D0DO00D0D0O0000O00D00O0OAleurites fordiiO OO OOODODOODODORDOOGdianth
in0 0000000000 D0ODDOD0ODOO0ODOOAOPhytolaca americanal D OO0 OODO
0000000000000 -000g00o0oo0ooooo0oooo0oo0DDdDOmomordica chara
ntial 00000000000 OecurcinD0DO0ODOODODODODOO ODRODO sapaonariall 0 0O
OD0D00OD0OD0D000D0D0000000OGgelonin0 OO0ODOOO0ODORMItogellin0O0OOO
O0O0OO0OOOdrestrictocin0 00D D0DDDDDOOOOOOODODOOOOOOOOAGOtric
othecenesO 0 D0 O ODOOODODO119930 10028000000 0O0OO93/212320 00 00O
ooao

0000000000 000dR0Epsteind, Proc. Natl. Acad. Sci. USA 82:3688 (198
5)0 Hwangd , Proc. Natl. Acad. Sci. USA 77:4030 (1980)0 0 0 0 0O O O O 44850450
00 045445450 0 0 0199701002300 0 0 0 0 00 097/387310 0 00000000
000000 oooooooooDoDoDoDoDoDoDoDoo0o0O0o0U0UU0UUoOooooooooao
50135560 0 O O OO OOQOnQd

ooogad JooooooooooooooDooooo-00a0
0oodo-000o0o0o0o0ooooooooooooao
00o0oooooooooooooooDoDoooo0ao
Jo0oooooooooooooooooo ooOao
MartinO , J. Biol. Chem. 257:286-288 (1982)0 O
Jo0odoooooooooooooooooDoooao
000000 Gabizond , J. National Cancer Inst.
O

©C OO0 o0ooQgo

O0Ooo0ooo0oao
gDDDDDDD
SDDDDDDD
Oo0oooogogdg
Oo0oooogogdg
Oo0ooooggdg
Ooooooggdg
Ooooooggdg
Ooooooggg
Ooooooggdg

o’
[EEN

Oooo*T oo ooooooooD oo ooogoogoaog e
> O O0o0oooo

g
DI:IDEIDDDDDDDDDDDDDDDDDDDDD’;DDDDDD
oo

A O O0OO0O0goOooOoao
fi

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooggogaog
OooooogogaoQg
OooooogogQgogoaog

O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooo
OOoo0oooo
O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo
O0Ooo0oooo
OOoo0oooo
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao

Do oOoogoQgogooooo
O0Ooo0oooao

-gboobooboboboboobobobooboonn

Ooooooooogooao
Oooooooooogooao
Ooooooooogoogooao

Ooooocooooooooooooooooogoao
OoooooooQgooao

Oooooocoooooooooooooooogoogoao
OoooooooooooooooooooOooOgoao
OOo0o0ooodUoooDooo4UooDoDooogogogaog
OO0 o0oooodUoooDooo4gUooDoDoogogogaog
Oo0o0oooo4dUooDoDooo4gUooDoDooggogaog
OOo0o0oooo40oUoooDoDooo4ggUoooDooooggogaog
OoDoDo<T odgoooood
Oo0Do0oooo4dodUooooDooo4ggoooDooooggogaog
Oo0oDooo4Qgooooodg
Oo0oooo4gogooooodg
OoDoooo4gogogoooodg
OoDooooQgooooodg
Oo0oooo4Qgogooood
OoDooooogooooodg
OoDooooogooooodg
Oo0oooooooooodg
Ooooooogooooodg
Oo0oooooooooodg
OoDoooooooooog
Oooooooooooog
Oo0oooooooooog
Oooooooooooodg
OoDoooooooooogdg
OoDoooooooooodg
Oo0oooooooooodg
OoDoooooooooogdg
Oo0ooocooooooodg
Oo0ooocooooooodg

[ [ ) Y Y
Ooooocooooooodg

[ == [ [ O

Ooooooooo o oo oooo0ooooooogooao
Oooooooooooooooooooooogooao

10

20

30

40

50



c Oo0ooooooooooodg
Ooooocoooooooogodg

QD
o OooooOooo0Qo0 oo =-o0o0 000D oOoooogogooo

Ooo0oooooOooOooOooao

OoooooooOooooao
OOo0ooooocooooooao

(]

11450

O
O
O

887073

O
O
O

Oooo>-wooooooooood

Ooooooooooooooodg
Oooooooooooooodg

Oo0ooooooooooooogooQgdg

O

OoOooooood

OO0Ooo0oo0oooao

OO0O0oo0oo0oooao

OO0Oo0oo0oo0ooao
OoOooooood
OoOoo0oooood
Ooooooogd
OOooooogd
Ooo=T oogd
OOoooooogd
OOoooooogd
O X Ooooogd
OOooooogd
OOooooogd
OOoooooogd
OOooooogd
Ooooooogd
OOoooooogd
OOoooooogd
Ooooooogdg

O

O

O

(60)

OOoo0ooooao
OO0Ooo0ooooao
O Ooo0ooooao
OOoo0ooooao
OOoo0ooooao
Oooooogdg

O

O

O

O

U

(&
o

FACSCANOD DO ODODODDODDOOODNODOOFACSCONVERTO
O Becton DickinsonO OO0 OO0 OODOOOOOO
0o00Do0o0obODOoo0bODoDobOoDooDooooDoooaoao
Oooooad
Ooo0ooooao
Oo0o0Do0ooano
Spring Harbor

g
O
g
g
O

O

~

8

g
O
g
g
O

, Cold

O

OooooooooooooooooDooooooooooogogoao
OooooooooooooooooDooooooooooogogoao

OoooooooooDooooooooooo-o
OOo0oooOooooooooooooooooao
OO0 oDoo0®Woooooooooooooogoaog

O

O

O

O

OoOoo0oo0oooogod
OoOooooood
OoOoooooogod
Ooooooogd
OOooooogd
OOoooooogd
OOoooooogd
OOoooooogd
OOooooogd
OOooooogd
OOooooogd
Oooooogogog
OOooooogd
OooooogogoQg

O

O

re 328:457-4580
Oo0ooooooao

O

O

©
O 000D oo oo ooo0ooogooogooOgg

O

]
Oooooooooo oo o oo ooooooogogogo

OooooogoQgogao
Oo0oooogoQgogao
Oo0oooogQgogao
Ooooooggogao
Ooooooggogao
Oooooggoao

O

O

Ooooooooooogooogo

oooooao
oooooao
Laboratory,

0

O 0Oooo

49752780 00 000CO0OA0O

0

[ O R |

[ O R |

[ o R |
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo

0

O

0

0

0

O

O

O

OO0Oo0ooooao
OOoo0ooooao
OO0Oo0ooooao

O

O

Oooooooodg
Ooooooodg
O Ooo0ooooao
OOoo0ooooao

gbooobooooooboDboao
gboogobooooooaoobad
ooooooooooooao
gbooobooooooonboa
ooooooooooooao
-gboooboooboobooboboboboboboobooboonn

gboooboooobooobooobooobobbooboobooobad
ooooooooooobobooboboboOoobooooooooao
goboooogooboooboobo-ocoboboboboobobobaoan

-uboogobooobobooboboobooboobooboooboao

OOooooogd
O O0Oo0ooooao
OO0Oo0ooooao
OO0Oo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O Ooo0ooooao
OOoo0ooooao
OOoo0ooooao
OOo0o0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OO0o0o0ooooao
OO0Ooo0ooooao

O

O Ooooo
O Ooooo

O

Oooooooodg
OOo0o0ooooao
OOoo0ooooao

g
u
O
g

O

O

2006-500009

Oooooooogoogogoao
OoooooooQgogogoao
OoooooooQgogooao
Oooooooogoogooao
Oooooooogogogoo

O

O
O
O
O
O
O
O
O
O

O

Oooooooodg
OOoo0ooooao
OO0o0o0ooooao
OO0Ooo0ooooao
OOoo0ooooao

O

ooooooooooooooao
O000OO0O00OOd0OAntibodies, A Laboratory Man
Ed HarlowO O David Lanel

A 2006.1.5
oooooad
oooogd
oooooad
oooogad
oooogd
oooooad
oooogd
ooooogd
CellQuestO
oooogd
oooooad

ooooaoooad

(1988)0

O

O

O

O

ooooo
ooooooooooo-o

O

O
O

O

O
O

O
a
O
g
a
O
M

O

Oooooooogdg
Oooooooodg
Ooooooood
Ooooooooodg
Ooooooood

O

O

O

O

O

O

8170
Oood
oo

oad

gooaoaad

O0Ooo0oooao

O
a
O
g
a

O

O
O
O
O
O
O

assey,
-go0oooobuooobooboboooboaoan

B
O

O
O
O
O
Natu

O0Ooo0oo0ooao

oooouoooooooooboobobbo0boo0ooano

10

20

30

40

50



o
ODEII:IDEI

gDDDDDDDDDDDDDDDDDDDDDD
O

Oo0ooooooooooooooooooao
Oo0ooooooooooooooooooao

c OOoOgoao

o QOO0 oo oooooDooo0DooOooogoaog

w

afalalls
alalalls
afalalls
0o0oQO
alalalls
[1984]0

O

O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O 0Ooo
O 0o o
O 0O oo
OO oo
OO oo
O O0Ooo
O 0Ooo
O Ooo
O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

I [ [ i A, S [ Y e Y [ i [

Oo0ooooooooooooooooooao
Ooooooooooooooooooooao
Oo0oooooooooooooooooooao

OO0Ooo0oo0oo0ooao
OO0Ooo0oo0oo0ooao
OO0Ooo0oo0oo0ooao
O O0Oo0Oooooao
O 0O0o0Oooooao
O O0Oo0ooooao
O O0Oo0ooooao
O 0Oo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O Ooo0ooooao
O Ooo0ooooao
OOoo0ooooao
O Ooooooao
OOoo0ooooao
OO0Ooo0ooooao
OOooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
OOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao

O

Ooooooooooooooog
oo ooooooooooooogdg
Oooooooooooooooog

Ooooooooodg

O

O

O0Oo0oo0ooao

O 0Ooo0oo0ooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Oo0goOooao
O 0Oo0gooao
O O0Oo0gooao
O Oo0ogooao
O O0Oo0ogooo
O O0Oo0gooao
O O0Oo0gooao
O Ooo0goooo
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O Ooo0oooo
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooo0oooao

Oo0ooooooogoOoooao
Oo0oooooooogogoooao
Oo0oooooooOgoOoooao
OO0 o0oooDooggogoooao
OO0 oooDoooggoooao
OO0 oooDooogoggoooao
OO0 oooDooogoggogoooaog
OO0 oooDooogog4gogoooao
OO0 oooDoooggoooao
OO0 oooDoooggoooao
OO0 oooDooogoggoooaog
OO0 oooooogoggoooaog
Oo0oooooogoggoooao
OO0 oooooogogQgoooao
Oo0oooooogoggoooao
OO0 oooooogogoooao
OO0 oooooogoQgoooao
OoDoooooogogQgoooao
OO0 oooooogoooao
Oo0oooooogoooao
Oo0oooooogogoooao
OO0 oooooogoooao
Oo0ooooooogogoooao

O O0Ooo0ooo
O O0Ooo0ooo
O O o0gogo
O O o0gogao
O O oOgoo
OO o0goo
OO oOgoo
O OoOgoo
O OoOgoo
O OooOgoo
O OooOooo
O Ooooo
O Ooooo
O OooOgooo
O Ooooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo

Oooooooood

Oooooooood

Oooo0ooogoQg

0
O
O
0
4
O
O
O
0

O O0Oo0ooooao
O O0Oo0ooooao
O 0Oo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O Ooo0ooooao
O Ooo0ooooao
OOoo0ooooao
O Ooooooao
OOoo0ooooao
OO0Ooo0ooooao
OOooooao
O Ooo0oooo
O Ooo0oooao
O Ooo0oooo
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

gobobooboobogbogogbogogbooboobogobaDboss
gobobooboooboobogooboogogobooooboooooboooboobobooooaodo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

(61)

oooogoad
ooooogood
oooooad
ooooogoaod

NeubergerQd ,

Ooooooogoooooao
Oooooooooooao
Oooooooooooao
Oooooooooooao
Oooooooooooao
Ooooocooooooao
Oooooooooooao
Ooooocooooooao
Oooooooooooao
Ooooocooooooao
Oooooooogooooao

JP 2006-500009 A

Ooooad
oooad
oooad
oooaod

Nature

O O
O O
O O
O O

O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooo

2006.1.5

O
O
O
O

312:

O
O
O
O

O
O
O
(]

O
O
O
O

O
O
O

O
O
O

O
O
O
O

604-

O
O
O
O

10

20

30

40

50



Ooooooooooooogodg
Ooooocoooooooogodg
Ooooocoooooooogodg
Ooooocoooooooogd

O0Ooo0oo0ooao

L T e T e T e T e T s N e O s O e O s O e T e T e B e R s T e O e O e O e, O e, R e B |

oCoooooDoooooob
O Y T e e e e A o R o R
O O T O e e e e A o R o R
o Y T O e e e e o A o R o R
o Y T e O e e e e o A o R o R

OO0Ooo0oo0oooao

(62) JpP

2006-500009 A 2006.1.5

I I I I I 0 e R B A B W A A N A A N A N R N NN RN
goooouoooooooob oot oo b0ooob oo ooobuooodd
I I I T I o Ay I B B A B R M A B A N W A W N N A N N NN RN
Oooo0ooo0oooooooboooboobo0oo0ooboooDooobooodd
goooouooooooob o000 oo ooboboooboood
I I I I I I B B R 0 e R B A B W A A N A A N A N A N NN R N
goodooooooooob oo oo b0ooobooooooboooodd
g
goooouoooooooob oot oo b0ooob oo ooobuooodd
I I I T I o Ay I B B A B R M A B A N W A W N N A N N NN RN
Oooo0ooo0oooooooboooboobo0oo0ooboooDooobooodd
0
g
x 6

TTORE B ELWLER
Ala (A) val; leu; ile val
Arg (R) lys; gin; asn lys
Asn (N) gln; his; lys; arg gln
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CGGGECGCAGAAGCCCCTCCTCGGCGTCCTGGTCCCGGCCETEGCCCGCGETETCCCGGEAG
TCGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTECTCACGCTACTCTCTCTTTATGEE GARGGEGCEGECCEGEEATCAGEAGGAGTCACGTGCCCCCTCCCEUCCCAGGTCGTCCTC
CTGGAGGCTATCCAGCGTACTCCARAGAT TCAGGTTTACTCACGTCATCCAGCAGAGART TCAGCATGGGGGTCCCECGECCTCAGCCCTGEECECTGEGECTCCTGCTCTTTCTCCTTC
GGAARGTCARATTTCCTGARTTGCTATGTGTCTGGGT T TCATCCATCCGACATTGAAGTT CTGGGAGCCTEGGCGCAGAAAGCCACCTCTCCCTCCTGTACCACCTTACCGCGETGTCCT
GACTTACTGAAGAATGGAGAGAGAATTGAAARAGTGGAGCATTCAGACTTGTCTTTCAGC CGCCTGCCCCGGGGACTCCTGCCTTCTCCETETCCEGCTEECTGEGCCCGCAGCAGTACC
AAGGACTGGTCTTTCTATCTCTTGTACTACACTGAATTCACCCCCACTGAARAAGATCAG TGRAGCTACAATAGCCTGCGEEGCCAGGCGEAGCCCTETGEACCTTGGGTCTGGGARRACT
TATGCCTGCCGTGTGAACCATGTGACTI TGT CACAGCCCARGATAGTTAAGTGGGATCGA AGGTGTCCTGGTATTGGGAGARAGAGACCACAGATCTGAGGATCARGEAGAAGCTCTTTC
GACATGIAAGCAGCATCATGGAGGT I TGAAGATGCCGCATTTGGATTGGATGARTTCCAR TGGRAGCTTTCARAGCTTTGGGGGGAARAGGTCCCTACACTCTGCAGEGCCTGCTGGECT
ATTCTGCTTGCTTGCTTTTTAATATTGATATGCT TATACACTTACACT TTATGCACAAAR GTGAACTGGGCCCTGACAACACCTCGGTGCCCACCGCCARGTTCGCCCTGARCGGCGAGE
TGTAGGGTTATARTAATGTTAACATGGACATGATCTTCTTTATAATTCTACTTTGAGTEC AGTTCATGAATTTCGACCTCARGCAGGGCACCTGGEGTGGGEACTEGACCGARGCCCTGR
TGTCTCCATGTTTGATGTATCTGAGCAGGTTGCTCCACAGGTAGCTCTAGGAGGECTGGC CTATCAGTCAGCGETAGCAGCAGCAGGACARGGCGGCCARCARGGAGCTCACCTTCCTEC
AACTTAGAGGTGGCGAGCAGAGAATTCTCTTATCCAACATCAACATCTTGGTCACATTTS TATTCTCCTGCCCGCACCGCCTACGAGAGCACCTGGAGAGGGGCCGOGGARACCTGGAGT

ABCTCTTCAATCTCTTGCACT CARAGCTTGTTAAGATAG TTARGCATGCATARG T TAACT GGAAGGAGCCCCCCTCCATGCGCCTGAAGGCCCGACCCAGCAGCCCTGECTTTTCCGTGC
TCCAATTTACATACTCTGCTTAGAATTTGGGGGARAAT T TAGAAN TATAATTGACAGEAT TTACCTGCAGCGCCTTCTCCTTCTACCCTCCGGAGCTGCAACTTCGETTCCTGCGGRAATG

TATTGGAAATTTGTTATAATGAATGAAACATTTTGTCATATAAGATTCATATTTACTTCT GGCTGGCCGCTAGCACCGGCCAGGGTGACTTCGGCCCCAACAGTGACGEATCCTTCCACG
TATACATTTGATARAGTAAGGCATEGTTGTGGT TAATCTGE T TTAT T T TG TTCCACAAG CCTCGTCGTCACTAACAGTCAAARGTGGCGATGAGCACCACTACTGCTGCATTATGCAGC

TTAAATAAATCATAAAACTTGAAARAAAAAAPADARAAL ACGCGEGGCTGGCGCAGCCCCTCAGEGTGGAGCTGGARTCTCCAGCCARGTCCTCCGTGE
TCGTGGTGGGAATCGTCATCGGTGTCTIGCTACTCACGGCAGCGGCT GGAGGAGCTC
TGTTGTGGAG: T TGGGCTGCCAGCCCCTTGGATCTCCCTTCGTGGAGACE
ACACCGGGGTCCTCCTGCCCACCCCAGEGAAGGCCCACGATGCTGATTTGAAGGATGTAR
ATGTGATTCCAGCCACCGCCTGACCATCCGCCATTCCGACTGCTARRAGCCAATGTAGTIC
O0On0oaog AGGCCCCTTTCATGCTETGAGACCTCCTGGAACACTGGCATCTCTGAGCCTCCAGAAGEE

GTTCTGGGCCTAGTTGTCCTCCCTCTGEAGCCCCGTCCTGTGETCTGCCTCAGTTTCCCC

TCCTAATACATATGGCTGTTTTCCACCTCGATAATATAACACGAGTTTGGECCCGAARRR
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INTERMATIONAL SEARCH REPORT International appiication No.
PCT/US03/21606
A.  CLASSIFICATION OF SUBJECT MATTER
IPC(T t CO7H 21/02; CI2P 21/06; C12ZN 15/85
UsCL 1 536/23.1; 435/69.1, 325

Agcording o International Patent Classification (IPC) or to both pationaj classification and IPC

B, TFIELDS SEARCHED

Minimum documentation searched (classification system followed by classification syrribols)
.8, 1 536/23.1; 435/69.1, 325

Documentation searched other than minimum documentation 1o the extens that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
MPSRCH OF SEQ 1D NC: 1, 2

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevani passages Relevant to claim No.
X Database GenCore on EST, No. AARGDS14, DENZYME APS (WO 94718227 A2), 1-5
- 'Human beta-2 microglobulin®, Gene Sequence, 18 August 1994, pages } and 2, e
Y 4-10
X Dainbase Genore on BST, No. ABP43154, HUMAN GENOME SCI., INC. (WG 1-5
- 2002/22677 AL), 'Home sapiens', Gene Sequence, (3 Tanuary 2002, pages 4 and 5. e
Y §-10
X Database GenCore on BST, Accession No. ABOZ1288, MATSUMOTO et al. 'Human 1-5
e mRNA for beta Z-microglobuiin', Gens sequence, 22 December 1998, pages S and 6. | -
Y 6-10
D Further documents are listed in the continuation of Box <. D See patent family annex.
* Special categories of cited documents: R later docuument published after the intemational filing date or priority
date and net in cenflict with the application but cited to understnd
=A"  dacument defining the genera! state of the axt which s por considered o be the principle or theory indeclying the invention
of particular relevance
“xn documtent of panticolar relevanee; the claimed invention cannot be
“E"  cardier applicacion or patent published on or after the Mtemationsl filing considered novel or cannot be considered o involve an Inventive
ilato step when. the doctument is tzken alone
SL"  document which imay throw doubis on priedily elaim(s) or which la cited fo *¥Y™ document of panicvlar relevance; the elaimed lnvention cannoi be
extablish the publication date of anotier citarion or oflier special reason {as censidered to invelve an inveniive siep when the docwment js
specified} emnbined with oe o mors ottier such documents, such combination

belng ohwlouz 1o 5 persm sXilled i the an
“O™  docnment referring (0 an oral disclesurs, wse, exhibigen or other means

“& doprment membey of the same patent family
“P*  doenment published prior to the Juemastonal filing dare but later than the
pritic die clalnes
Dale of the aciual completion of the internationa) search Date of mailing of the infernational search lgp()['l’

03 March 2005 {03.03,2005)

Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Atta: ISA/US W
Conunissioner of Patents MINH-TAM DAVIS «

PO, Bex 1450
Alexandria, Viminia 22313-1450 Telephone No, F71-372-1600

Facsimile Np. (703} 305-3230

Form PCT/ISA/210 {second sheet) (July 1998)
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International application No.

INTERNATIONAL SEARCH REP ORT
PCT/US03/21606

A 2006.1.5

Box I Observations where certain claims were found unsearchable (Continuation of ftem 1 of first shect)

This internaiional report has not been estzblished in respect of certain claims under Article I7(2)(a) for the following reasons:

I D Claim Nos.:

hecause they relate to subject maiter not requiced to be searched by this Authority. namely:

[:l Claim Nos.:

becase they relate to parts of the intornations] application that do not comply with the prescribed requirements to
such an extent thet no meaningful international search can be carried out, specificatly:

=3

3 l:l Claim Nos.:

because they are dependent claims and are not drafted in accordance with the second and third seniences of Rule
&.4(n).

Box [ Observations where unity of invention is lacking {Continoation of Item 2 of fivst sheet}

This International Searching Authority found mulfiple inventions in this international application, as follows:
Please See Continuation Sheet

I:I As all required additinnal search fees were timely peid by the applicant, this international search report covers all
searchable claims.

2. D As afl sesrchable claims could be ssarched withant effort justifying an addjtional fee, this Authority did not invite
I:' payment of any additionat fee.

As only some of the required additionsl search fees were timely paid by the applicant, this interpational search report
covers only those claims for which fees were paid, specifically claims Nos.:

4, m No required sdditional search fees were (imely paid by the applicant, Consequently, this international search report is
restricted 1o the invention first mentioned in the claims; it is covered by claims Nos.: 1-10

Remark on Protest [:I The additional search fees were sccompanied by the applicant’s profest.

No profest sccompanied the payment of additional search fees.

Form PCT/ISA/L10 (contimuation of first sheet(1)} (July 1998)
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BCTAIS03/21606
INTERNATIONAL SEARCH REPORT

i
1
¢ BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

i This application contains the following inventions or groups of inventions which are net so linked as to form a single general inventive
. concept under PCT Rule £3.1. In order for all inveations to be examined, the gppropriate additional examination fees must be paid.

Group L, claim(s) 1-10, drawn to a poeieic scid enceding SEQ TD NO:2, or SEQ ID NO:i, a fragment, variaat or complement thereof,
a nuclefc acid hybridizing to sald nucleic acid, a vecior, a host cell, a process for producing a polypeplide.

Group 2, claim{s) 1-10, drawn (o a pucleic acid encading SEQ ID NO4, or SEQ ID NO:3, a fragment, variant or complement thereof,
a nocleje acid hybtidizing to sald nucleic acid, a vector, & host cell, a process for preducing 2 polypeptide,

Grovp 3, clatin(s) 11-14, 39-41, drawn to the polypeptide of SEQ ID NO:2, & fragment thereof, a chimeric polypeptide,

Group 4, claim(s) 11-14, 3841, drawn o the polypeptide of $EQ ID NO:4, a fragment thereof, 4 chimeric polypeptide,

Group 5, claims 15-33, 39-41, 100, draws to as antibedy that binds o SEQ [D NO:2.

Gronp 6, claims 15-33, 3942, 100, drawn to &n antibedy that binds fo 8BQ ID NO4.

Group 7, claims 34-38, drawn to a nucleotide sequence encodi ng an antibody that binds to SEQ ID NO:2.
Group 8, claims 34-38, drawn te a nucleotide sequence encodi ng an antibody that binds to SEQ I NO:4.
Group 9, claims 43-81, drawn © & method for treating cancer, using an antibody that binds to SEQ ID NO:2,
Group 10, claims 43-81, drawn to a method for {reating cancer, using an antibody that binds 10 SEQ ID NO:4,

Group 11, claims 82-99, drawn to a method for detecting cancer, comprising defecting the presence or overexpression of SEQ ID
NO2,

Group 12, ciaims 82-99, drawn to a method for detecting cancer, comprising defecting the presence or overexpression of SEQ ID
NOH4,

| The inventions listed as Groups 1-12 do not refate to a single geoeral inventive copcept under PCT Rule 13.1 because, under PCT Rule
13.2, they [ack the same or correspending special technical feanres for the following reasons:

An mlernationa) stage application shall relate to one nventing only or to 2 group of inventions so linked as to form a single general
inventive concept. When claims to ditferent categories are present in the application, the claims wilt be considered to have unity of
invention if the claims are drawn only to one of the fellowing combinations of categories: (1) A product and a process specially
adapted for the manufactore of said product; or (2) A product and a process of use of said product; or (3) A product, a process
* specially adapted for the meaufacture of the said product, and a use of the said product; or {4) A process and an apparatis of means
specifically designed for carrying vut the said process; or (5} A product, a process specially adapied for e manufacture of the said
product, and an apparatus or means specifically designed for carrying out the said process, If muitiple products, processes of
manufacture or uses are claimed, the First invention of the category first meationed in the claims of the application will be considered as
the main invention in the claims, see PCT article 17(3) (a) and 1.476 (), 37 C.F.R. 1.473(b) and (d). Grovp I will be the main
invention. Afiex that, all other products and methods will be broken out as separate groups (see 37 CFR 1.475¢0).)

Group 1, claims 1-10 form e single general inventive concept.

Groups 2-8 are not linked to the single general inventive concept of group 1, because the nucleic acid of group 2, the
| poiypeptides of groups 3-4, te antibodies of groups 5-6. and the nucleic acids of groups 7-8 do not share a common structuze with the
; Polynuclestide of SEQ ID NO:) of group 1.

!

Form PCT/ISA2I0 {second sheet) (July 1998)
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Groups 9-12 are not linked to the single general inventive concept of group |, becanse the methods of groups 9-12 do nat vse

F the polynucleatide of SEQ ID NO:1 of grovp 1.
!

Form PCT/ISA/210 (second sheet) (July 1998)
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