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*

* C-C increased from 12 to 15

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

0; J (joker) match =0

* match with stop is _M; stop-stop

/* value of a match with a stop */
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»3,0,1, M,-1,1,3,0,0,0,:2,-3,0,-4,0},
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,0,-2,-1,1, M, 0,3,0,0,0,0,-2,-6,0,-4, 4}
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/*
*/

#include <stdio.h>
#include <ctype.h>

#define MAXIMP
#idefine MAXGAP
#idefine JMPS
#idefine MX

#idefine DMAT
#idefine DMIS
#define DINSO
#define DINS1
#define PINSO
#idefine PINSI1

struct jmp {

short

unsigned short
I8

struct diag {
int
long
short
struct jmp

%

struct path {
int spc;

short n[JMPS];
int x[IMPS];

(26) JP 2006-68007 A 2006.3.16
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16 /* max jumps in a diag */
24 /* don't continue to penalize gaps larger than this */
1024 /* max jmps in an path */
4 /* save if there's at least MX-1 bases since last jmp */

3 /* value of matching bases */

0 /¥ penalty for mismatched bases */
8 /* penalty for a gap */

1 /* penalty per base */

8 /* penalty for a gap */

4

/* penalty per residue */

n[MAXIMP], /* size of yjmp (neg for dely) */
x[MAXIMP];, /* base no. of jmp in seq x */
/* limits seq to 2716 -1 */

score; /* score at last jmp */
offset; /* offset of prev block */
ijmp; /* current ymp index */
ip; /* list of jmps */

/* number of leading spaces */
/* size of jmp (gap) */
/* loc of jmp (last elem before gap) */

b

char *ofile; /* output file name */

char *namex[2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx([2]; /* seqs: getseqs() */

int dmax; /* best diag: nw() */

int dmax0; /* final diag */

int dna, /* set if dna: main() */

int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */

int lenO, 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 seqs */

char *calloc(), *malloc(), *index(), *strcpy();

char *getseq()

, *g_calloc();
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/* Needleman-Wunsch alignment program

*

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

LR I B

*

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$0’0:4:1 1 ’0,0,12,0’391 5’0’070>5’6’8’8’7’9’0’10’0

5

static  _pbval[26] = {
1, 2[(1<<(D-'A)|(1<<(N'"A"), 4, 8, 16, 32, 64,
128, 256, OXFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25|(1<<(E-'AY)|(1<<(Q'-'A"Y)

|3

main(ac, av)
main
int
char

ac,
*av[ ]

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);
seqx[1] = getseq(namex[1], &lenl);
xbm = (dna)? dbval : pbval,

endgaps = 0, /* 1 to penalize endgaps */
ofile = "align.out"; /* output file */

nw(); /* fill in the matrix, get the possible jmps */
readjmps(); /* get the actual jmps */

print(); /* print stats, alignment */

cleanup(0), /* unlink any tmp files */
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/* do the alignment, return best score: main()

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

* pro: PAM 250 values

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

*/

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 row(Q, rowl */
int mis; /* score for each type */
int ins0, insl; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, YY; /* index into seqs */

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

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

ins1 = (dna)? DINSI : PINSI;

smax = -10000;
if (endgaps) {
for (colO[0] = dely[0] = -ins0, yy = 1; yy <=lenl; yy++) {
colO[yy] = dely[yy] = colOfyy-1] - ins];
ndely[yy] = 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] - insl;
ndelx = xx;
}
else {
coll[0] =0,
delx = -ins0;
ndelx = 0,
}
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for (py = seqx[1], yy = 1; yy <= lenl; py++, yy++) {

mis = col0[yy-1],
if (dna)

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

mis += _day[*px-'A'][*py-'AT;

/* 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+insl1),
ndely[yy] = 1,
} else {
dely[yy] -= insl;
ndely[yyl++;

}
} else {

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

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if (coll[yy-1] - insO >= delx) {
delx = coll[yy-1] - (insO+ins1),

ndelx =1,

} else {
delx -=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 2006-68007 A 2006.3.16
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1(%5
e W
id=xx-yy+lenl-1;
if (mis >= delx && mis >= dely[yy])
coll[yy] = mis;
else if (delx >= dely[yy]) {
coll[yy] = delx;
ij = dx[id).ijmp;
if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id] jp.x[ij]+MX) || mis > dx[id].score+DINSQ)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id); 10
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id].jp.n[ij] = ndelx;
dx[id].jpx[ij] = xx;
dx[id].score = delx;
}
else {
colllyy] = dely[yy};
1) = 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++; 20
if (++ij >= MAXIMP) {
writejmps(id),
1j) = dx[id]).ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id}.jp.n[ij] = -ndely[yy];
dx[id]}.jp.x{ij] = xx;
dx[id].score = dely[yy];
if (xx ==len0 && yy <lenl) {
/* last col
* 30
if (endgaps)
coll[yy] -= insO+ins1*(lenl-yy),
if (coll{yy] > smax) {
smax = coll[yy];
dmax = id;
}
}
}
if (endgaps && xx < len0)
coll[yy-1] -= insO+ins1*(len0-xx),
if (coll[yy-1] > smax) {
smax = coll[yy-1];
dmax = id;
}
tmp = col0; col0 = coll; coll = tmp; 40

}

(void) free((char *)ndely),

(void) free((char *)dely),

(void) free((char *)col0),

(void) free((char *)coll), }
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/%
*

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

* 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
*/ P

#include "nw.h"

#define SPC 3
HdefineP_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 *fx; /* output file */
print()
print
{
int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w™)) == 0) {
fprintf(stderr,"%s: can't write %s\n", prog, ofile);
cleanup(l),

}
fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], len0);
fprintf(fx, "<second sequence: %s (length = %d)\n", namex[1], lenl),

olen =60;

Ix = len0;

ly = lenl;

firstgap = lastgap = 0;

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

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

}

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

}

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

}

else if (dmax0>len0 - 1) { /* trailing gap in y */
lastgap = dmax0 - (lenO - 1),
ly -= lastgap;

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

68007 A 2006.3.16
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* trace back the best path, count matches

*/
static

getmat(lx, ly, firstgap, lastgap)

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

char outx[32];

double pet;

register n0, nl;

register char *p0, *pl;

/* get total matches, score
*/

10 =11 = 5iz0 =izl = 0;
p0 = seqx[0] + pp[1].spe;
pl = seqx[1} + pp[0].spc;
n0 = pp[1].spc +1;

nl = pp[0].spc + 1;

nm =0,
while ( *p0 && *p1 ) {
if (siz0) {
pitt
nl++;
$iz0--;
}
else if (sizl) {
pO++;
n0++;
sizl--;
}
else {
if (xbm[*p0-'A'}&xbm[*p1-'A"])
nm++;
if (n0++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];
if (n1++ == pp[1].x{i1])
sizl = pp[1].n[i1++];
po++;
plt+t;
}
H

/* pct homology:
* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core

*/
if (endgaps)
Ix = (len0 <len1)? lenO : lenl;
else

Ix=({Ix<ly)? Ix: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);

JP 2006-68007 A 2006.3.16

getmat

10

20

30

40



(33) JP 2006-68007 A 2006.3.16

FIEESE)

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

fprintf(fx, ", gaps in second sequence: %d", gapy),
if (gapy) {
(void) sprintf(outx, " (%d %s%s)",
ngapy, (dna)? "base":"residue”, (ngapy == 1)? "":"s"),
fprintf(fx,"%s", outx);,

}
if (dna)
fprintf(fx,
"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSO, DINS1);
else
fprintf(fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n”,
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base" : "residue", (firstgap == 1)? "" : "s",
lastgap, (dna)? "base" : "residue”, (lastgap == 1)? "" . "s"),
else
fprintf{fx, "<endgaps not penalized\n"),
}
static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static 2%, /* ymp index for a path */
static ncf2]; /* number at start of current line */
static nif2]; /* current elem number -- for gapping */
static sizf2],
static char *ps[2]; /* ptr to current element */
static char *po[2]; /* ptr to next output char slot */
static char out[2](P_LINE}, /* output line */
static char star[P_LINE]}; /* set by stars() */
/¥
* print alignment of described in struct path pp[ ]
*/
static
pr_align() pr_align
{
int nn, /* char count */
int more;
register i

for (i= 0,lmax =0;1<2; i++) {
nn = stripname(namex[i]),
if (nn > Imax)
Imax = nn;

nefi] = 1;

nifi] =1;

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

psli] = seqx({i];

polil = out(il; }
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for (nn =nm =0, more = 1; more; ) {
for (1 = more =0, i < 2; i++) {

/*

(34)

* do we have more of this sequence?

*/

if (*psi)

more++;

if (ppli)-spc) {

}
else if (sizfi]) {

else {

}

continue;

*poli++=""

ppli].spe--;

*polil++ = -
siz[i]--;

/* leading space */

/* in a gap */

/* we're putting a seq element

*/
*pol(i] = *psli];
if (istower(*ps[i]))

*ps[i] = toupper(*ps[i]);

polil++;
ps[il++;

/*

* are we at next gap for this seq?

*/

if (ni[i =“~;*pp[i]-x{ij[i]]){

* we need to merge all gaps
* at this location

*/

siz[i] = pp[i]-n[ij[i]++];
while (ni[i] == pp[i].x(ij[i]])

}

nifij++;

if (++nn == olen || !more && nn) {
dumpblock();
for (i=0;i<2; it++)

’

po[i] = out[i];

siz[i] += pp[i].n(ijil++};

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

nn =0,
}

}
}
/*
*/
static
dumpblock()

dumpblock
{

register i,
for (1=0;1<2; i++)
*poli]-- ="0",

JP
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1 4=
...dumpblock
(void) putc(\n', fx);
for 1=0;1<2;i++) {
if (*out[i] && (*out[i] I="" || *(po[i]) !="")) {
if (i ==0)
nums(i);
if (i == 0 && *out[1])
stars();
putline(i);
if (1==0 && *outfl])
fprintf(fx, star);
ifi==1) 10
nums(i);
}
}
}
/*
* put out a number line: dumpblock()
*/
static
nums(ix) nums
int ix; /* index in out[ ] holding seq line */
{
char nline[P_LINE];
register i, ]
register char *pn, *px, *py; 20
for (pn = nline, i = 0; i < lmax+P_SPC,; i++, pn++)
* =t
pn >
for (i = nc[ix], py = out(ix], *py; py++, pn++) {
if(*py ==""|| *py ==
*pn = ';
else {
if (1%10==0 (i == 1 && nc[ix] 1= 1)) {
1=(<0)?-i:1
for (px = pn; j; } /= 10, px--)
*px = j%10 +'0"
if(1<0)
*px =
}
else
*pn="" 30
i+
}
}
*pn ="0";
ncfix] =i,
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx),
(void) putc("\n', fx),
}
/*
* put out a line (name, [num], seq, [num]): dumpblock()
*/
static
putline(ix) putline 40
int ix; {
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int i,
register char *px;

for (px = namex(ix], i = 0; *px && *px 1= ""; px++, i++)
(void) putc(*px, fx);

for (; i < Imax+P_SPC; i++)
(void) pute(' ', £x);

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

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

*/
static
stars()

{

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

if (!*out[O] “ (*()ut[()] =t R & *(PQ[OD ==17) “
Pout{1] || (*out[1]=="" && *(po[1]) ==""))

return;

pX = star,

for (i = lmax+P_SPC; i; i--)
*pxt+=""

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

if (xbm[*p0-'A'l&xbm[*p1-'A']) {
cx ="*"

nm++;

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

cx = e
s
else
ex=""
}
else
ex=""%
*px++ = cx;
*px++="\n";
*px ="\0"

JP 2006-68007 A 2006.3.16
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[ 1(86%

[

[ /*

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

[

: static

: stripname(pn)

: stripname

[ char *pn; /* file name (may be path) */
[ { 10
C register char *px, *py;

[

[ py =0;

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

: if (*px =="")

[ ) py=px+1;

[ if (py)

: (void) strepy(pn, py);

: return(strlen(pn)),

[ } 20
[

r
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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  *f};

int cleanup(), /* cleanup tmp file */
long Iseek(),

*
* remove any tmp file if we blow
*/
cleanup(i)
int i,
if (1)

(void) unlink(jname),
exit(i);

}

/t

* read, return ptr to seq, set dna, len, maxlen
* skip lines starting with ', '<, or ™'

* seq in upper or lower case

*/

char *

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

{
char line[1024], *pseq;
register char *pX, *py;
int .natgc, tlen;
FILE *fp;

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

exit(1);
}
tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line =="}' || *line =="'<' || *line ==">")
continue;

for (px = line; *px !="\n", px++)
if (isupper(*px) || islower(*px))
tlen++;
}
if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
exit(1),

}
pseq[0] = pseq[1] = pseq[2] = pseq[3] = 0%,

JP 2006-68007 A 2006.3.16

cleanup

getseq

fprintf(stderr,"%s: malloc() failed to get %d bytes for %s\n", prog, tlen+6, file),
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...getseq
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))
TPyt ="px;
else if (islower(*px))
*py++ = toupper(*px); 10
if (index("ATGCU", *(py-1)))
natgct++;
}
}
*py++ ="0",
*py =10}
(void) fclose(fp),
dna = natgc > (tlen/3),
return(pseq+4);
}
char *
g_calloc(msg, nx, sz) g_calloc
char *msg; /* program, calling routine */
int nx, sz, /* number and size of elements */ 20
{
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() 30
readjmps
{
int fd =-1,
int siz, i0, il;
register 1,j, Xx;
ir() {
(void) fclose(f));
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) { 40

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

>
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...readjmps

if (j <0 && dx[dmax].offset && ) {

(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].jjmp = MAXIMP-1;
}
else

break;

}

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

}
ifG>=0) {
siz = dx{dmax].jp.n[j];
xx = dx{dmax].jp.x[j];
dmax += siz;
if (siz < 0) { /* gap in second seq */
pp(1].n[il] = -siz;
XX += siz;
/*id=xx-yy+lenl -1
*/
ppf1].x[i1] = xx - dmax + lenl - 1;
gapy++;
ngapy -= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz <MAXGAP || endgaps)? -siz : MAXGAP,
i1++;

H

else if (siz>0) { /* gap in first seq */
pP(0].n[i0] = siz;
ppl0].x[i0] = xx;
gapx++;
ngapx += siz;

/* ignore MAXGAP when doing endgaps */

siz = (siz < MAXGAP || endgaps)? siz: MAXGAP;
10++;

else
break;
}

/* reverse the order of jmps
*/
for (j =0, i0--; j <i0; j++, i0--) {
i = pp{0}-n(jJ; pp(0].n[j] = pp[0].n[i0]; pp[0].n[i0] =i
i = ppl0]-x[i]; pp[0]-x[i] = pp(0].x[i0]; pp[0].x[i0] =i
}

for (j =0, il--; j <il; j++, il--) {
i = pp{1}.n(j]; pp[1].n[j]= pp[11.n[il]; pp{1].n[il] =4,
i=pp{1]x[j}; pp[11-x[j] = ppl11.x[i1}; pp[1].x[i1} = §;

}
if (fd >= 0)

(void) close(fd);
if () {
(void) unlink(jname);
fj =0,
offset =0,
} }
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[ 106
[
/*
[ * 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(l),
: }
[ if (f) = 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, f),
[ (void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj),
[ }
[
a
oooooad
[ &2
[
[ PRO XXXXXXKXKKKKXXXK (R&=1573 /M)
: i N XXXXXYYYYYYY (BEX=1273/1%)

% T/ MBEAIR— =

(ALIGN-2 CHRE L= 2 DOR ) RT7F REFIROR——BUE7 IV BEEOR) %
(PRORYRTF RDOT7 I BEHREOEBE) T3 =

s I B s e B e B B

5 = 15=333%

=3
PRO XXXKXXXXXXX ES=107/8)
Hg s R0y XXXXXYYYYYYZZYZ EE=157/8)

% 7B =

(ALIGN-2 CTHE L= 2 DDA ) RT7F REFIEOR—~—B U7 I BEEOR) %
(PRORVRTF ROT7 I VEEROBK) T 2=

5 - 10 =50%

O — — — @ @ /.o s,
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PRO-DNA NNNNNNNNNNNNNN FEE=14IVAFR)
HIEEDNA NNNNNNLLLLLLLLLL (B&E=16XX7VAFF)

% KEEERS R — k=

(ALIGN-2 THRE L7 2 DOBMEFIBOR——B Lz X 2 L AF RE) % (PRO-DNA #%if%

[
[
[
[
[
[
[
[
[
[ RAIORZLAF FOBRE) THZ=
[

[

L

[

6 -+ 14=42.9%
&5
[
[ PRO-DNA NNNNNNNNNNNN (BS=12X7L4FF)
[ liDNA NNNNLLLVV EE=9XIL4FF)

L

[
% HERRECS R — =

(ALIGN-2 THE L= 2 DOMEBERFIIOR ——8LE=2X 7 L AF RE) % (PRO-DNA #iB%

[
[
[
r BSIOXIVAF FOBE) <=
[

L4 = 12=333%
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0 TORE 15 R B FELLER
Ala (A) val; leu; ile val
[ Arg (R) lys; gln; asn lys
[ Asn (N) gln; his; lys; arg gln
[ Asp (D) glu glu
0 Cys (C) ser ser
Gln (Q) asn asn
L Glu (E) asp asp
[ Gly (G) pro; ala ala
[ His (H) asn; gln; lys; arg arg
Ile (D) leu; val; met; ala; phe;
[ a4y leu
[ Leu (L) snovciy ile; val;
[ met; ala; phe ile
[ Lys (K) arg; gln; asn arg
Met M) leu; phe; ile leu
[ Phe (F) lew; val; ile; ala; tyr leu
[ Pro (P) ala ala
[ Ser (S) thr thr
C Thr (T) ser ser
Trp (W) tyr; phe tyr
! Tyr (Y) trp; phe; thr; ser phe
[ Val (V) ile; leu; met; phe;
[ ala; /ooy leu
L
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CCCCGAGGCTTCECCGTCACCGGCTGCACTTGTGGCTCCGCCTGTGGCTCGTGGGATGTGCGCGCCGAGAC

D D D D CATGTCACTGCCAGTGCGCGGGCATGGACTGGACCGGAGCGCGCTGCTGTCGTGTGCAGCCCTGAGGTC

GCGCGCAGCGCETGCACAGCGCGGEGCGGAGGCGGCT CCAGGTCCGGAGGGGTTGCGGGGGAGCT GGAARTA
CTCCACTGCARCCACCCAGAGCCATGGCTCCCCGAGGCT GCATCGTAGCTGTCTTT GCCATTTTCTGCATE AACCT ARRA

TCCAGGCTCCTCTGCTCACACGGAGCCCCAGT GGCCCCCATGACTCCTTACCTGATGCTGTGCCAGCCACA AR
CRAGAGATGTGGGGACRAGTTCTACGACCCCCTGCAGCACTGTTGCTATGATGATGCCGTCETGCCCTTGE

CCRAGGRCCCAGACGTET GGARACTGCACCTTCAGAGT CTGCTT TGRGCAGTGCTGCCCCTGGACCTTCATG
GTGAAGCTGATAAACCAGAACTGCGACTCAGCCCGGACC'I‘cGGATGACAGGCTTTGTCGCAGTGT CAGCTA

ATGGARCAT: GATGACTCCTGGATTCTCCTTCCT T cT AR TGGTGTT

ACCTGAGATCTGGGATGCTGAGTGGCTGTTT CAGAGAAACACACACT CARACTGCCCACTTCATTC
TGTGACCTGTCTGAGGCCCACCCTGCAGCTGCCCTGAGGAGGCCCACAGGTCCCCTTCTAGRATTCTGGAC
AGCATGAGATGCGTGTGCTGATGGEGGCCCAGGGACTCTGARCCCTCCTGATGACCCCTATGGCCARCATC
ARCCCGGCACCACCCCARGGCTGGCTGGGGRACCCTTCACCCTTCTGT TTTTCCATCATCTCARGTT
CTCTTCTATCCAGGAGCARAGCACAGGATCATAATARATTTATGTACTTTATARATGARRA
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Al AR
CTCCATTARACCACCACCAGCTCCCCARGCCACCCCTTCAGCCATGAAGT TCCTGCTCCTGGTCTTGGCAG 23-29
CCCTCGGATTCCTGACCCAGGTGATCCCAGCCAGTGCAGGTGGGTCARARTGTGTGAGTAACACCCCAGGA
TACTGCAGGACATGTTGCCACT AGCATTGTTCATGTGCAACGCTTCCAGARAATGCTGCAT

CAGCTACTCCTTCCTGCCGAAGCCTGACCTACCACAGCTCATCGGTAACCACTGGCAAT CARGGAGARGAA
ACACACAARGGARAGACAAGARGCARCAARCGACCGTARCATCATAATARCCACTGCTATCGCCTCCACCA
ACTCAGAGAAPTATCATTTCCACAGTTCCAATTCCTCCTACATTGCTGAGTACTAGCCARGGCTCCTCTTT
ATGGGGCAGATAT CTATAGCCARCCCCARAACTTCTGTCTTCTATCATTCTGTCATTCATCTAGTAACTAA |:| |:| |:| |:|
TTTGGAGTTTGTATCTATCTTACGAGAACARTCATCATGCAGATTCGTCCACAGGGGATCTGTCAGTTTGG

GTCCTCCAAATGAARAATGTCAAGACAGAAT TGGACATGCARRAGATT GACTGGGAGAACACACCTCTGAT GTGACACTATAGRAGAGCTATGACGTCGCATGCACGCGTACGTAAGCTCGGARTTCGGCT

GGACAAAGGTGAGACAGAGCAGCCACAGGCAGGGAGAGCCTTCAGACTGCARCGCTGGCCTGATACGTGTC
T TTGAAT. AGACTAAGACTGCAGCTCTARGRAAGTCTCAGCCA
CCARRGCARGGCTTGCCCCTCAG: TCACGCAGGGCAGGAATAGCCAGGTTC
TCATATCCCAGGGGTTCAGACTTGGCTGAGAACAGCCCCTGGAGAACATGGGGTGACTGCTACCATAGGTC
TGGARGTATGAGGCTGTCCACCARCTATCCCCTTGARGCAAGT TCTCTTGAAAGGRARTCTAARCAGTGCA
CCCCCATGGCTGCCACGGAGTAT) AGGAGCTGAARGTCTAGGTTTGGCCAGCTAGETA
GACTGACTTGT TATTTATTTATTCATTTGAGTAACARAGCAGACAGARATACATAGCCACCATTGGTA
GTACACCCCARRAGCARGGATGGCATGATGCTGGTGACTCARRCGTGCCTACTCATGGTGTCARRTTGGCA
TAATCCTCTTGGGAAGCTGTGTGGARATARGCAC ARCTCTAATTGCTTAATCCACTARACA
TTACTTCTGGGAATTGGCTCATCATARRT TATC! ACARAGTTATGGGCACARAGGTTTTCC
TATARTATTATTTARAATGCT TGARAARATCTAAATGGTGARATATATACTARTGCCATCTAT
ARRTACARACARATAGAATGT TTATAGAATAATGGARCATAATARCRTTATTCARAATTGCATTTATGCTA
TAGTTGTCARARTTGTCTCCTTATATGATACAARACTCATGAARATTATGACTTTTTTGTTTGGTTGGARA
GCAGAATTATGCATAARATTTCCTCTTACAGTTCGATGCCCATTAGTTTTATATAACAT TTATTTGACACGT
ACTGACTTCTATCTGRGAAGAACARRCCAARACACTCAGGCCTARATAATTARARACGGTCCTARARACTA
GCARACCAGARTAAGAAARGATGTTAATGCCCATTCCCTAACTTATGTCTTAGACCAARAT TARTTCTAGAT
GGTTTTAAAATGACAGTGT ATTARARGATTGTGTGGTCARATATTCAATTTAAL ARG
GAAATTCTTATAAARTATAACAATAGAGGCAGARCTCATGTARGAATARATTGATTAGGTGGTATTAAATAT
TAAGTTCTTATGTATGTCARARGATATCATTTTGARATTCATCCATCTTATTGGGTATTGCAGGAGTTCAT
TCCTTTTTGTTTATAARTACTCTTCCGTCATATGARTAGTATTCATTTGTATACTGGTTTGTTGATGGACA
TTTGGGTTGTTCCCAGTTTATGGCTATTACARATARAGCTTCTATGAACATTTATGTACA

CGAGGCTGGTGGGARGRAGCCGAGATEGCEGCAGCCAGCGCTGGGGCARCCCGECTGCTC
CTGCTCTTGCTGATGGCGGTAGCAGCGCCCAGTCEAGCCCGGEGGCAGCGGCTGCCGGGCC
GGGALCTGGTGCGC TGGGGC AGGTC GAGGCCTGTGGCACGGTG
GGGCTGCTGCTGGAGCACT CATTTGAGAT CGATGACAGTGCCAACTTCCGGARGCGGGGT
TCACTGCTCTGGAACCAGCAGGATGGTACCTTGTCCCTGTCACAGCGGCAGCTCAGCGAG
GAGGAGCGGGGCCGACTCCGGGATGT AGCCCTGAATGGCCTGTACCGGGTCCGGATC
CCARGGCGACCCGGGECCCTGGATGECCTGGAAGCTGGTGGCTATGTCTCCTCCTTTGTC
CCTGCGTGCTCCCTGETGGAGTCGCACCTGTCGGACCAGCTGACCCTGCACGTGGATGTG
GCCEGCAACGTGGETGGGCGTGTCGGTGGTGACGCACCCCGGGGGCTGCCGGGGCCATGAG
GTGGAGGACGTGGACCTGGAGCT GTTCAACACCTCGGTGCAGCTGCAGCCGCCCACCACA
GCCCCAGGCCCTGAGACGGCGGCCTTCATTGAGCGCCTGGAGATGGAACAGGCCCAGARG
GCCAAGAACCCCCAGGAGCAGAAGTCCTTCTTCGCCARATACTGGATGTACATCATTCCC
GTCGTCCTGTTCCTCATGATGTCAGGAGCGCCAGACACCGGGGGCCAGGGTGGGGGTGGE
GBGTGGGGGTGGTGETGGGGGTAGT GGCCTTTGCTGTGTGCCACCCTCCCTGTAAGTCTAT
TTARRRACATCGACGATACATT GARATGTGTGARCGT TTTGARARAGCTACAGCTTCCAGC
AGCCAAAAGCAACTGTTGTTTTGGCARGACGGTCCTGATGTACAAGCTTGATTGARATTC
ACTGCTCACTTGATACGT TATTCAGARACCCAAGGAAT GGCTGTCCCCATCCTCATGT GG
CTGTGTGGAGCTCAGCTGTGTTGTGTGGCAGTTTATTARACT GTCCCCCAGATCGACACG
CARARARARA
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GCCGCGGGCGGAGCTGCCTGCCGGTCCCGCGCCGCGCGTCCGCACTCCTCGGCCCTCGGE
CGGTCGATGGGACGGGGCGCCGCGGAGCAGGA GGCGCCCETC TGCTCGGGCCG
CGCGGGAGCCCACTGTGGGGCTCGGGCATGGCEGECCGCAGGACCTGAGCTCTCCTCAGG
GGAGCGGGGAGGCAGCTGCTGGCCGGCGATGEGGACGGAGTGGGGCCGTCGLCGCCGLGE
CGAGCCGTGAGCGCCGAGCCACCGCCGCCGCTACCTCAGCCCTTCGCGAAGCGCCGGGCA
GCTCGGGRACATGGCCCTGGAGCGGCTCTGCTCGGTCCTCARAGT GTTGTTAATARCAGT
ACTGGTAGT TTGCCGTGGCCCH AAACCCAAGATGGACAARAATATTGGAAT
CAAGCATATTCCTGCAACCCAGTGTGGCATTTGGGTTCGAACCAGCAATGGAGGTCATTT
TGCTTCGCCARATTATCCTGACTCATATCCACCARACARAGGAGTGTATCTACATTTTGGA
AGCTGCTCCACGTCAARGARTAGAGTTGACCTTTGATGAACATTATTATATAGAACCATC
ATTTGAGTGTCGGTTTGATCACTTGGAAGT TCGAGATGGGCCATTTGGTTTCTCTCCTCT
TATAGATCGTTACTGTGGCGTGARAAGCCCTCCATTAATTAGATCAACAGGGAGATTCAT
GTGGATTAAGTTTAGTTCTGAT TT TGGGATTTCGAGCAARATATTC
ATTTATTCCAGATCCAGACTTTACTTACCTAGGAGGTATTTTAAATCCCATTCCAGATTG
TCAGTTCGAGCTCTCGGGAGCTGAT GGARTAGTGCGCTCTAGT CAGGTAGAACAAGAGGA
GAARACAARACCAGGCCAAGCCGTTGATTGCATCTGGACCATTAAAGCCACTCCARARAGC
TAAGATTTATTTGAGGTTCCTAGATTATCAAATGGAGCACTCAAAT GAATGCAAGAGAAA
CTTCGTTGCAGTCTATGATGGAAGCAGTTCTATTGARAACCTGARGGCCARGTTTTGCAG
CACTGTGGCCAATGATGTAATGCTTARAACAGGAATTGGAGTGATTCGAATGT GGGCAGA
TGAAGGTAGTCGGCTTAGCAGGTTTCGAATGCTCTTTACTTCCTTTGTGGAGCCTCCCTG
CACARGCAGCACTTTCTTTTGCCATAGCAACATGTGCATCAATAATTCTTTAGTCTGTAR
TGGTGTCCAARATTGTGCATACCCTTGGGATGAAAATCATTGT. AAAGAAAAARGC
AGGAGTATTTGAACAAATCACTAAGACTCATGGAACAAT TATTGGCATTACTTCAGGGAT
TGTCTTGGTCCTTCTCATTATTTCTATT TTAGTACAAGT GARACAGCCTCGARARAAGGT
CATGGCTTGCAARACCGCTTTTAATARAACCGGGTTCCAAGAAGTGTTTGATCCTCCTCA
TTATGAACTGTTTTCACTARGGGACAA TTTCTGCAGACCTGGCAGACTTGTCGGA
AGAATTGGACAACTACCAGAAGATGCGGCGCTCCTCCACCGCCTCCCGCTGCATCCACGA
CCACCACTGTGGGTCGCAGGCCTCCAGCGTCARACAARGCAGGACCARCCTCAGTTCCAT
GGAACTTCCTTTCCGAARTGACTTTGCACAACCACAGCCAATGARAACATTTAATAGCAC
CTTCAAGAAAAGTAGTTACACTTTCAAACAGGGACATGAGTGCCCTGAGCAGGCCCTGGA
AGACCGAGTAAT! TTCCCTGTGAAATTTATGT GAAGATTCTGC
ACARGCATCCATATCCATTGACTTCTAATCTTCTGCTAATGGTGATGTGARTTCTTAGGG
TGTGTACGTACGCAGCCTCCAGGGCACCATACTGTTTCCAGCAGCCARCCCTTTTCTCCC
ATCACAACTACGAAGACCTTGATTTACCGTTAACCTATTGTATGGTGATGTTTTTATTCT
CTCAGGCAGTCTATATATGTTAAACCAATCAAGGAACTTACTCTATTCAGTGGAAACRAT
ARTCATCTCTATTGCTTGGTGTCATTTATAGGARAGCACTGCCAGTTAAAGAGCATTAGAR
GAGGTGGTTGGATGGAGCCAGGCTCAGGCTGCCTCTTCGTTTTAGCARCARGAAGACTGC
TCTTGACTGATAACAGCTCTGTCAARTATTTTGATGCCACAATARACTTGATTTTTTTTTA
CATTCCTTTTATTTTTCCTTTCTCTAAATTTARTTTGTTTTATAAGCCTATCGTTTTACC
ATTTCATTTTCTTACATAAGTACAAGTGGT TAATGTACCACATACTTCAGTATAGGCATT
TGTTCTTGAGTGTGT CARAAATACAGCTAGTTACTGTGCCAATTAAGACCCAGTTGTATTT
CACCCATCTGTTTCTTCTTGGCTARTCTCTGTACTTCTGCCTTTTAATTACTGGGCCCTT
ATTCCTTATTTTCTGTGAGARATAATAGATGATATGATTTATTACCTTTCAATTATATTT
TTCTCAGTTATACTAGAARATTTCATAATCCTGGGATATATGTACCATTGTCAGCTATGA
CTAAAAATTTGAARAAGATARARATTTCTAGCAAGCCTTTGAAGTTTACCAAGTATAGTC
ACATTCAGTGACAGCCCATTCATTCCAGTARAGAATCATTTCATTCACTTTGGGAGAGGT
CTATAATTACATTTATTTGCAATGTTTCTCTTCGCTAGATTGTTACATAGCTCCCATTCT

gooooad

GTTGGTTTTGCTTACAGCATATGGTAACCARGGTTAGATGCCAGTTARAATTCCTTAGAA
ATTGGATGAGCCTTGAGATTGCTTCTTARCTGGGACATGACATTTTTCTAGCTCTTATCA
AGAATAACAACTTCCACTTTTTTTTAAACT GCACTTTTGACTTTTTTTATGGTATARARA
CAATAATTTATAAACATAARAGCTCATTGTGTTTTTTAGACTTTTGATATTATTTGATAC
TGTACAAACTTTATTAAATCAAGATGARAGACCTACAGGACAGATTCCTTTCAGTGTTCA
CATCAGTGGCTTTGTATGCAAATATGCTGTGTTGGACCTGGACGCTATAACTTATTGTAA
AGACCTTGGAAATGTGGACATAAGCTCTTTCTTTCCTTTTGTTACTGTATTTAGTTTGTG
ATAAATTTTTCACTGT GTGATATTTATGCTCTAAATCACTACACAAATCCCATATTARAR
TATACATTGTACCTGAARAARRA

gooao

AGCATGAGAGGCCTGGCCGTCCTCCTCACTGTGGCTCTGGCCACGCTCCTGGCTCCCGGG
GCCGGAGCACCGGTACARAGTCAGGGCTCCCAGAACAAGCTGCTCCTGGTGTCCTTCGAC
GGCTTCCGCTGGARCTACGACCAGGATGTGGACACCCCCARCCTGGACGCCATGGCCCGA
GACGGGGTGAAGGCACGCTACATGACCCCCGCCTTTGTCACCATGACCAGCCCCTGCCAC
TTCACCCTGGTCACCGGCARATATATCGAGRACCACGGGGTGGTTCACARCATGTACTAC
AACATCACCAGCARGGTGAAGCTGCCCTACCACGCCACGCTGGGCATCCAGAGGTGGTGG
GACAACGGCAGCGTGCCCATCTGGAT CACAGCCCAGAGGCAGGGCCTGAGGGCTGGCTCC
TTCTTCTACCCGGGCGGGAACGT CACCTACCAAGGGGTGGCTGTGACGCGGAGCCGGARA
GAAGGCATCGCACACAACTACAARAAT GAGACGGAGTGGAGAGCGAACATCGACACAGTG
ATGGCGTGGTTCACAGAGGAGGACCTGGATCTGGTCACACTCTACTTCGGGGAGCCGGAC
TCCACGGGCCACAGGTACGGCCCCGAGTCCCCGGAGAGGAGGGAGATGGTGCGGCAGGTG
GACCGGACCGTGGGCTACCTCCGGGAGAGCATCGCGCGCAACCACCTCACAGACCGCCTC
AACCTGATCATCACATCCGACCACGGCATGACGACCGTGGACAARCGGGCTGGCGACCTG
GTTGAATTCCACAAGT TCCCCARCTTCACCTTCCGGGACATCGAGTTTGAGCTCCTGGAC
TACGGACCAAACGGGATGCTGCTCCCTARAGAAGGGAGGCTGGAGAAGGTGTACGATGCC
CTCAAGGACGCCCACCCCAAGCTCCACGTCTACAAGAAGGAGGCGTTCCCCGAGGCCTTC
CACTACGCCAACAACCCCAGGGTCACACCCCTGCTGATGTACAGCGACCTTGGCTACGTC
ATCCATGGGAGAATTAACGT CCAGTTCAACAATGGGGAGCACGGCTTTGACARCARGGAC
ATGGACATGAAGACCATCTTCCGCGCTGTGGGCCCTAGCTTCAGGGCGGGCCTGGAGGTG
GAGCCCTTTGAGAGCGTCCACGTGTACGAGCTCATGTGCCGGCTGCTGGGCATCGTGCCC
GAGGCCAACGATGGGCACCTAGCTACTCTGCTGCCCATGCTGCACACAGARTCTGCTCTT
CCGCCTGATGGAAGGCCTACTCTCCTGCCCAAGGGARGAT CTGCTCTCCCGCCCAGCAGC
AGGCCCCTCCTCGTGATGGGACTGCT ACCGTGATTCTTCTGTCTGAGGTCGCATAR
CGCCCCATGGCTCAAGGARGCCGCCGGGAGCTGCCCGCAGGCCCTGGGCCGGCTGTCTCG
CTGCGATGCTCTGCTGGTCGCGGACGGACCCTGCCTCCCCAGCTTATCCCAGGCCAGAGE
CTGCATGCCACTGTCCCCGGCAGCGCCAACCCCTGCTTGGCTGTTATGGTGCT GGTAATA
AGCCTCGCAGCCCAGGTCCAGAGCCCCCGGCGAGCCGGTCCCATARCCGGCCCCCTGCCC
CTGCCCCTGCTCCTGCTCCTCCCCTTCGGGCCCCCTCCTCCTGCARAACCCGCTCCCGRAA
GCGGCGCTGCCGTCTGCAGCCACGCGEGGGGCGCGCGGGAGCTCTGCGGGCGCTGGAACCT
GCAGACCCGGCCTCGGTCAGCTGGGAGGGGCCCGCCCCGGCACAARGCACCCATGGGAAT
AAAGGCCARGCCGCGACAGTCAAARAARAA
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ACACTGGCCARAACGCGGCTCGCCCTCGGCTGCGCTCGGCTCCCGCGGGCGCTCGGCCCC
GAGCCCCTCCTCCCCCTACCCGCCGGCCGGACAGGGAGGAGCCAATGGCTGGGCCTGCCA
TCCACACCGCTCCCATGCTGTTCCTCGTCCTCCTGCTGCCCCAGCTGAGCCTGGCAGGCG
CCCTTGCACCTGGGACCCCTGCCCGGAACCT CCCTGAGARTCACATTGACCTCCCAGGCC
CAGCGCTGTGGACGCCTCAGGCCAGCCACCACCGCCGGCGGGGCCCGGGCARGARGGAGT
GGGGCCCAGGLCTGCCCAGCCAGGCCCAGGATGGGGCTGTGGTCACCGCCACCAGGCAGG
CCTCCAGGCTGCCAGAGGCTGAGGGECTGCTGCCTGAGCAGAGTCCTGCAGGCCTGCTGC
AGGACAAGGACCTGCTCCTGGGACTGGCATTGCCCTACCCCGAGRAGGAGARCAGACCTC
CAGGTT CAGGARACGCAGCY ACARAGAGACGCAGGGACAGGTTGA
GGCTGCACCAAGGCCGAGCCTTGGTCCGAGGTCCCAGCTCCCTGATGARGARGGCAGAGC
TCTCCGAAGCCCAGGTGCTGGATGCAGCCATGGAGGAATCCTCCACCAGCCTGGCGCCCA
CCATGTTCTTTCTCACCACCTTTGAGGCAGCACCTGCCACAGAAGAGTCCCTGATCCTGC
CCGTCACCTCCCTGCGGCCCCAGCAGGCACAGCCCAGGT CTGACGGGGAGGTGATGCCCA
CGCTGGACATGGCCTTGTTCGACTGGACCGATTATGARGACT TAAAACCTGATGGTTGGC
CCTCTGCARAGAAGAAAGAGAAACACCGCGGTARACTCT CCAGTGATGGTAARCGAAACAT
CACCAGCCGAAGGGGAACCATGCGACCATCACCAAGACTGCCTGCCAGGGACTTGCTGCG
ACCTGCGGGAGCATCTCTGCACACCCCACAACCGAGGCCTCAACAACARATGCTTCGATG
ACTGCATGTGTGT A TGCGCTGCTATGCCAARTTCCACCGGAACCGCAGGGTTA
CACGGAGGARAGGGCGCTGTGTGGAGCCCGAGACGGCCAACGGCGACCAGGGATCCTTCA
TCAACGTCTAGCGGCCCCGCGGGACTGGGGACTGAGCCCAGGAGGTTTGCACARGCCGGG
CGATTTGTTTGTAACTAGCAGTGGGAGATCAAGTTGGGGARCAGATGGCTGAGGCTGCAG
ACTCAGGCCCAGGACACTCAACCCC

gooao

GGCTTGCTGARRATPARATCAGGACTCCTAACCTGCT CCAGTCAGCCTGCTTCCACGAGG
CCTGTCAGTCAGTGCCCGACTTGT GACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAG
TGC! TGCCTGAGGGCTGTGCT AGAGATGCTGCTGAGGGT
GGAGGGAGGCCAAGCT GCCAGGTTT GCT CAAGTGGAGTH AACTGGGAT
CCCi TGCAGATG? GACCCAGATTAGGTGAGGACARGTTCTCTCATT
AGCCTTTTCCTACAGGTGGTTGCATTCTTGGCAATGGTCATGGGARCCCACACCTACAGE
CACTGGCCCAGCTGCTGCCCCAGCARAGGGCAGGACACCTCT GAGGAGCTGCTGAGGTGG
AGCACTGTGCCTGTGCCTCCCCTAGAGCCTGCTAGGCCCARCCGCCACCCAGAGTCCTGT
AGGGCCAGTGAAGATGGACCCCTCARCAGCAGGGCCATCTCCCCCTGGAGATATGAGTTG
GRCAGAGACTTGAACCEGCTCCCCCAGGACCTGTACCACGCCCGTTGCCTGTGCCCGCAC
TGCGTCAGCCTACAGACAGGCTCCCACATGGACCCCCGGGGCARCTCGGAGCTGCTCTAC
CACRACCAGACTGTCTTCTACAGGCGGCCATGCCATGGCGAGARGGGCACCCACRAGGGC
TACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTAGCTTGTGTGTGTGTGCGGCCCCGT

GTGATGGGCTAGCCGGACCTGCTGGAGGCTGGTCCCTTTTTGGGARRCCTGGAGCCAGGT
GTACRACCACTTGCCATGARGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGARAGTGCTG
TCTGGAGCAGCAGGATCCCGGGACAGGATGGGGGGCTTTGGGGAARACCTGCACTTCTGC
ACATTTTGARAAGAGCAGCTGCTGCT TA CGCCGGAAGCT TGTCCTGTCATTTTC
TCTCAGGAA. TTTTCAAAGTTCTGCCCATTTCTGGAGGCCACCACTCCTGTCTCTTCC
TCTTTTCCCATCCCCTGCTACCCTGGCCCAGCACAGGCACTTTCTAGATATTTCCCCCTT

GCTGGAGAAGARAGAGCCCCTGGTTTTATTTGTTT GTTTACTCATCACTCAGTGAGCATC
TACTTTGGGTGCATTCTAGTGTAGTTACTAGT CTTTTGACATGGATGATTCTGAGGAGGA
AGCTGTTATTGAAT GTATAGAGATTTATCCAAATARATATCTTTATT TAAARATGAAAAR
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MRERPRLGEDSSLISLFLQVVAFLAMVMGTHTYSHWPSCCPSKGQDTSEELLRWSTVEV
PPLEPARPNRHPESCRASEDGPLNSRAISPWRYELDRDLNRLPQDLYHARCLCPHCVSL
QTGSHMDPRGNSELLYHRNQTVFYRRPCHGEKGTHKGYCLERRLYRVSLACVCVRPRVMG

USRS TR

1-32

BELEIRE A1

[

N-ZYar s AL

136-140

=B Rk

127-135

N-RUARM AL

44-50
150-156



(92) JP 2006-68007 A 2006.3.16

oooogoag
2006068007000001.app
ooooooao

000DO00O0180 10 180 (2006.1.18)

0D0O00oO0O0on

0000000000000 O000

00000000000

00000000

0Do0O0oOoDO0O0o

000000000

0Dooooao
(0)ODOD(MOOOOO)IDO(@MOODDOD)OO(@ODOOND)IODO(@OOOD
0)D0ODO0(@OODO0O00)O0O0O0(@O0OD0O000)IO00O00@OOO0O00O0)O0
0000000000000 0000000000
0(0)DD0(@MOO0O00OD0)O0O0(@OIDOODD)IOO(@MOOODDD)DOO(@OOD
00)000(@MOD0DO0000)O0O0O0@MOOO0O0O0O0)IODO0O0O0O@MODOO0O0O00)
000000000000 D00O0D0O0O0O0O0O00O0O00O0O00O0O0000000000
0(0)DD0((OO0O00D0)DD0O0(@OIDOOODD)IOO(@MOOODODD)DOO(@OOO
00)000(@MOD0O0000)0O00@MOO0O0O000)I0NO0O00@ODOO0O000)
000000000000 0DO0O00DO0O0O0DO0ONODOONODO0ONO0DOONO0DONONOoOONONoOoao
000000000
0(0)DD0(@OO0O00D0)DO0O0(@ODOOOND)IOO(@MOOODDO)DOO(@OOO
00)000O0(MOD0DO0D0O0OD0)DODOO0(@MOODODONDO)IODODOO(@MODODOODOO)
000000000000 D0O0O0O0OD0O0O0DO0O0D0DD0O0D0DO0O0O0O0O0O0O0O0O0OO0O0O0O0O0an
0Do0O0oOoDO0O0o

000000000000 0O000O000O000O000O0O00O0O0O0O

0Dooooao
0Do0(@OoOD000D0)DO0O0(@OODOO0D)IODO@MOOODO)IOO(@OODOO)o
00(MO00000)IO00O0(@OO0O0O00O0)I00000O0000000000000
000000000000 D0O0O00O0O00O0O0D0O0O0D0O0O0O0O0O0O0O0O0O0O0O0O0O0O0an
0000000000000 O0O0O0OO0n

0Do0oooao
0D0(@OO000D0)DO0O0(@OO0O0OO0O0)DO0O0(@OO0O0O0O)I0OO(@OOO0O0O0)O0
00(MO00000)IO0O0O0(@OO0O0O0OO0O0)I0O00O0OO0O0O0O00O0OO0O0O0000OO
000000000000 D0O0O0D0DO0O0O0DO0O0D0DO0O0O0DO0O0O0OO0O0O0O0O0O0OO0O0OoOOoaon
0000000000000 O000O0O00OO0O0OoO0OoOoaO

000000

00000000000 00000000000000000000000000000
000000000000 0000000000000000D0N0N0NONONooooooao
000000000000 00000000000O00D0NONO0DONONO0DONONOoOoooooan
0000000000000 000000000000000000000000000
000000000000 0000000000000000D0NO0N0DONONoOoooooaon
000000000000 00000000000000000NO0N0NONONoOoooooan
000000000000 0000000D0O0N0D0NON0DONONOoOoONoooooooooao
000000000000 0000000000D0O00DO0NONO0DONONOoONOoooooooan
000000000000 00O00O000O0O0000000000000000
000000

0000000000000 O000O0O00O00

0Do0O0o0aOo

000000000000 D0DO0D0DO0DO0ODO0DO0O0ODO0ODDONONDO0DO0ONDO0OONONO0OONONOoOOan



(93) JP 2006-68007 A 2006.3.16

oooooooooooooboobaob

goooaoano

ooooooooooooobobobobDbooooobon

oooogoao
utobooobooboobooboooboooooobooooooboboooboobooooaaan
oooooao
goobooobooboobogobogobooboooobooboobobobobooboboobooanb
uobooboobouobouoobouoobooobooooboboooboobobooboooboooan
oodad

oooooobao

(0)0DD0D((@OOO0OO0D0)I00(@OO0000)o
0)D0DODO0O(@OODODD0O0)OO0O0(@OOO
0000000000 O000000

O
O

(00D0D00D0)DO0DO(@OOODO
D) DDODOO(@OOODOOO)O

O
O
O

0(0)D0(@OO0O00O0)DO0O0(@MODOOOND)IOO(@MOOODDO)DOO(@OOO
00)000O0(MOD0DO0D0O0OOD)ODOO(@MOODODONDO)IODODOO(@MODOODOO)
000000000000 D0O0O0O0OD0O0O0DO0O0D0DD0O0D0DO0O0O0O0O0O0O0O0O0OO0O0O0O0O0an
0(0)00(@OO000O0)O00(@MOOD0O0D)IOO(@MOOODDO)DOO(@OOO
00)0000(@MOD0DO0D0O0OO0)ODO0O0(@MOOODO0ONDO)IODOOO(@ODODOOO)
000000000000 D0O0O0D0DO0O0O0DO0O0D0DO0O0O0DO0O0O0OO0O0O0O0O0O0OO0O0OoOOoaon
0Do0o00oo0O00oO00n
0(0)DD0(@OO0O00D0)0O0(@OIDOOODD)IOO(@MODOODD)DOO(@OOD
00)00O00(MODOO0ODD)I0OO0O0(MOODODONO0DOD)IOOOO@OOOOoOn)
000000000000 DO0ODDO0O0ODO0O0ODO0ODODO0ONODO0ONDO0DONONOONONOoOOoaon
00000000

000000000000 00O00O0O00O0O00O0O000000000000000
0000000

000000000000 D0O0O0D0DO0O0O0DO0O0D0DO0O0O0DO0O0O0OO0O0O0O0O0O0OO0O0OoOOoaon
000000000000 0DO0O00DO0O0O0DO0ONODOONODO0ONO0DOONO0DONONOoOONONoOoao
000000

0Do0O0Ooo0oo

000000000000 DO0ODDO0O0ODO0O0ODO0ODODO0ONODO0ONDO0DONONOONONOoOOoaon
O

0Do0O0oOoDO0O0o

000000000000 D0DO0D0DO0DO0ODO0DO0O0ODO0ODDONONDO0DO0ONDO0OONONO0OONONOoOOan
0000000000000

0000000

0000000000000 O000O0O00O000O000O00

0Do0O0Ooo0oo

000000000000 DO0ODDO0O0ODO0O0ODO0ODODO0ONODO0ONDO0DONONOONONOoOOoaon
O

0Do0O0oOoDO0O0o

00000000 (@)I00DO0ODODODODODODODODODONDO(@)I0O0OONONDOODOOOOO
00(@)00000D00O00DO0O0DO0O0OODODOND(0)DO0O00O0O00O0O00OO0O0O0OO0an
0000000

0D0O00oO0O0on

000000000000 00000000000000000000

0000000

0000000000000 O0O00D000O000O000O000000

0Do0O0oOoDO0O0o
(0)O(O)O(O)ODDO(O)DO(O)IODODODODODODODOODODOOOOOOOODOOO (O



(94) JP 2006-68007 A 2006.3.16

0)00O0O000000000000000000O00(@OO0)I0000000000
000000000000 000D0O000000O000000O000

ooooooao
000D0O000(O)I(0)0(0)IO0(@)DO0DONONONODOONODONODOOOODONOOO
ooooooao

000

0000000000000

00000000000 (@)0000000000000000(@)000000000
00000(@)D0000000000000O0000(O)I000000000000
000000000000 000D000000D0000000000000000000
0000000000 0000000000000000000

oooo0oo0oao

00000000000 000000000000000000000000000 (D)
0000000000 000000(@)00000000000000(0)I00000
00000000000 0(@)0000000D00ONO0DO0OOODONONDOOOODONOOOOO
00000000000

0ooooooao

000000000000 000D000000D0000000000000000000
00000000000 00000000000000000000000000000
00000000000 0000D000000D000000O000000O0000000O
00000000000 00000000000000000000000000000
00-0000000000000000000000000000000000000
000000000000 000D000000D000000O0000000000000
00000000000 00000000000000000000000000000
0000000000 000000000000000000000000000000
000000000000 000D000000D0000000000000000000
00000000000 00000000000000000000000000000
O

ooooooao

00000000000 00000000000000000000000000000
00000000000 0000D000000D0000000000000000000
00000000000 00000000000000000000000000000
0000000000 00000000000000000D0000000000000
000000000000 0000000000000000000000000000
oooooooon

oooo0oo0oao

00000000000 0000000000000(@)00000000000000
000000(O)00000000000000000000000000000000
000000000000 000D000000D000000O0000000000000
00000000000 00000000000000000000000000000
0000000000 000000000000000000000000000000
000000000000 000D000000D0000000000000000000
ooooooao

oooo0oo0oao

00000000000 0000000000000(@)00000000000000
0000000000 000000000000000000000000000000
00000000000 0000D000000D000000D00000000000(0)
00000000000 00000000000000000000000000000
0000000000 000000000000000000000000000000
0oooo0Do0oOoooo



OOo0ooooooooooooo0oooDooooooooooogdg

Ooooooooooooooooooooooogog

oo o oo oooo0 oD oo oooo0o o0 oo oooo o0 ooDoooogodg
AO O o000 oooOoooo0oooDoooo0oooDoDooooooooood

DDDDDDDD|DDDD
O
~

Ooooocooooooao

O

gooboooboobooboobogoboao
ooooooogooooooooooboooan
goooobooboobogobogogboo

ooooao

(95)

JP 2006-68007 A 2006.3.16

000000000000 0000O000
0000000000 000000000
00O0O000(@)0O0O0O0O000D000(

ybooooooooooooooooo@@H)Yoooooooopooooooooodod

O

ooond

O
u
O

O O

O0Ooo0oo0oo0ooao
O O O

O O 0O oo

OJ O oOood

O oOood

OO oo

OO oo

O D‘I:I O
Ooo0ooad
O 0Oood
O 0ood
O 0Oood

O
O
O

OoOooooooo0ooooooo0ooooooogoao
O
O
OJ

oo ooooooo0 oD oo ooo o o0 oo oooo o oooooogodg
Oo0oooooooooooooooooooao

A OO0 oOoo0oogoo

]
~

goood
gobooobod

OJ
OJ
OJ
O
O
O
O
O

O
O
O
O
O
O
O
O
O

OJ
OJ
OJ
O
O
O
O
O
O

O

O O

O 0Ooogo

O Oooo

O Ooogo

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo

O Ooogo

O Ooogo

O Oooo

O Oooo

O
O
O
O
O
O

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo

googao

(0)H (@)D
oooooo

gboodagoano
goooao
gooad

O

googao

(0H(M)HO
oooomo

O 0o o

ooooao
gooogao

O O

googao
googao

O O

gboodagoano

O
O
O

O Oooo
O Oooo
O Oooo

(0HD
000
ooo

ooad
ogagad

(0HD
0oo
ooo

O O
O O
O O

O O
O O
O O

O
O
O
O

O Oooo

O
O
O
O

O

O Oooo

O Oooo

O Oooo

O
O
O
O
O
O
O

O Oooo
O Oooo
O Oooo

O
O
O

O
O
O
O
O
O

O O

O O

I:I|I:I



(96)

JP 2006-68007 A 2006.3.16

ooooogooooo

G Int.CI. 0o
o000 14/435  (2006.01) 0000  14/435
oooo 19/00  (2006.01) Ooo0O  19/00
oooO 16718 (2006.01) 0000 16/18
oooo 102 (2006.01) oooo 102
oooo  1/68  (2006.01) o000 1/68
oooo 38/00 (2006.01) oooo  37/02
oooo 45/00 (2006.01) 0000 45/00
OooOooO 48/00  (2006.01) 0000  48/00
oooo 39/395  (2006.01) 0000 39/395
oooO 31/7088  (2006.01) 0ooOo0  31/7088
oooo 37/00 (2006.01) oooog  37/00
oooo 29/00 (2006.01) 0000 29/00
oooo 19/02 (2006.01) 0oo0o0  19/02
oooo  7/06 (2006.01) oooo 7/06
oooo  5/16  (2006.01) 0ooo0  5/16
oooo  3/10  (2006.01) 0oo0O0  3/10
oooo  1/16 (2006.01) oooo 1716
oooo 17/00  (2006.01) OooOO  29/00
oooo 17/06  (2006.01) oooo  17/00
oooOo 11/06  (2006.01) 0ooo  17/06
oooo 37/08  (2006.01) oooo0  11/06
oooo 11/00  (2006.01) OooO  37/08
oooo 37/06  (2006.01) 0000 11700
oooo 33/53  (2006.01) oooo  37/06
oooo 33/50 (2006.01) 0000 33/53
oooo 33/15  (2006.01) 0o0o00  33/50
oooO 21/08  (2006.01) 0ooOO0  33/15
oooo Oooo  21/08

G)OODO0O0O0O0O 60/175,481

(3)0000000 0012010110 (2000.1.11)

(330000000 OO0Us)

@GHOODOO000O  60/177,118

(3)0000000 0012010200 (2000.1.20)

(330000000 OOUs)

(GL)OOOO0O0O0O  PCT/US00/04342

(30000000 0012020180 (2000.2.18)

(330000000 OOUs)

@GHOODOO0O0O0O  60/187,202

(30000000 001203030 (2000.3.3)

(33)0000000 O0US)

(L)OOOOO0O0O  PCT/US00/14941

(30000000 0012050300 (2000.5.30)

(33)0000000 00Us)

GHOODO0O0O0O0O  60/209,832

(320000000
(330000000

0 0 120 60 50 (2000.6.5)
00 (US)

good
good
oood
gooo
good
ogood
gooad
oood
good
good
oood
gooo
good
ogood
gooad
oood
good
good
oood
gooo
good
ogood
gooad
oood
good
good
oood
gooo

oooooooooo
goood
goood
ooogd
gobood
goood
ooogd
goood
ooood
goood
goood
ooogd
gobood
goood
ooogd
goood
ooood
goood
goood
ooogd
gobood
goood
ooogd
goood
ooood
goood
goood
ooogd
gobood



97) JP 2006-68007 A 2006.3.16

(3O DO0OO0O0O0O  PCT/US00/23328
(32)0000000 0012080240 (2000.8.24)
(330000000 OO0Us)

gobooboboooboooooon
oooooo

(72000 00000000000
00000000000000000000000000000000000000000000

(7000 000000000000000
000000000000000000000000000000000000000

(72000 0000000000000O00O0000
00000000000000000000000000000000000000000000
ooooooooo

(72000 000000O000O000000
0000000000000000000000000000000000000

(72000 000000000000
00000000000000000000000000000000000000000000
O

(72000 00000000
0000000000000000000000000000000000000

(72000 000000000000
000000000000000000000000000000000000000

(7000 0000000000000
00000000000000000000000000000000000000000

(72000 000000000
00000000000000000000000000000000000000000000
0o

0000 (00) 26045 AA34 AA35 CBOL DAL3 DA36 FBO3

0000 OO 4B024 AMOL AALL BA31 BA43 BASO CAOL DAO2 DAO6 DA12 EAO4

oooo 00 HAL1

0000 OO 4B063 QAL9 QQ42 QQ61 QQ96 QR77 QS3l

0000 OO 4B064 AGOL AG27 AG31 CA19 CA20 CC24 DAOL DA13

0000 OO 4B065 AA26X AAT2X AAQOX AAQOY ABOL AC14 BAO2 CA24 CA25 CA44

oooo 0o CA46

0000 OO 4C084 AM02 AAO7 AAL3 BAOL BAO2 BAOS8 BA21 DCS0 MAO2 NAOS

0oooo 00 NA14 ZAS52 ZA592 ZA752 ZA892 ZA962 ZB0S2 ZB092 ZB112 ZB132

oooo 0o ZB152 ZC352 ZC752

0000 OO 4C085 AAL4 AAL6 BBl EEO3

0000 OO 4C086 AMOL AAO2 EAL6 MAO2 NAOS NAL4 ZASS ZASQ ZA75 ZA89

oooo 0o ZA96 7BOS ZBO9 ZB11 ZB13 ZBI5 ZC35 ZC75

0000 OO 4H045 AALO AALL AA30 BA4L CA40 EA20 EASO FA74



S
[ i (S RIR) A ()
e (S IR) A (%)

FRI&R BB A

RBA

F-TERM% k5

patsnap

RT3 RREXERNASNNS E

JP2006068007A DF(E)A 2006-03-16
JP2005235351 RiFH 2005-08-15
BREREYHEARNT

Genentech’A &

T vy—X 2
dyvA—RA—R—
dARTAF—R=ITI—
TJIINTFAVIVARNT 7= 1—
H—Z—F—RT14>I)
ESOTRATI—
BEIXAXZTIL

D2 FRAV 25—

DY RIAVTLTA

VPOV IZY

T+, %=X
dyvA—R,FA—RU—
dR7AF— K-, DT—.
TJIINFADVARNT 77— 21—
H———F—RFT14>,TI.
ESVITRATI—.
AIAAZTI
D2FXRIAV>,T—.

DY RIAVTLTA.

PV I

C12N15/09 C12N5/10 C12N1/21 C12N1/19 C12P21/02 CO7K14/435 C07K19/00 C07K16/18 C12Q1/02
C12Q1/68 A61K38/00 A61K45/00 A61K48/00 A61K39/395 A61K31/7088 A61P37/00 A61P29/00
A61P19/02 A61P7/06 A61P5/16 A61P3/10 A61P1/16 A61P17/00 A61P17/06 A61P11/06 A61P37/08
A61P11/00 A61P37/06 GO1N33/53 GO1N33/50 GO1N33/15 C12P21/08 A61K38/17 A61K39/00 AG1P1
/04 A61P9/00 A61P11/02 A61P13/12 A61P17/02 A61P25/02 A61P25/28 A61P31/04 A61P37/02
ABG1P43/00 C07K14/47 C07K16/46 C12N15/12 C12N15/62

AB1K38/17 A61K39/395 C07K14/47 CO7K16/18 C12N15/62 C12Q1/68 GO1N33/53 Y02A50/464

C12N15/00.ZNA.A C12N5/00.B C12N1/21 C12N1/19 C12P21/02.C C07K14/435 C07K19/00 CO7K16
/18 C12Q1/02 C12Q1/68.A A61K37/02 A61K45/00 A61K48/00 A61K39/395.N A61K31/7088 A61P37
/00 A61P29/00.101 A61P19/02 A61P7/06 A61P5/16 A61P3/10 A61P1/16 A61P29/00 A61P17/00
A61P17/06 A61P11/06 A61P37/08 A61P11/00 A61P37/06 GO1N33/53.D GO1N33/50.Z GO1N33/15.Z
C12P21/08 A61K38/00 A61K38/02 A61K38/16 C12N15/00.A C12N15/00.AZN.A C12N15/62.P C12N15
/62.Z C12N5/00.102 C12N5/10 C12Q1/68 C12Q1/68.100.C

2G045/AA34 2G045/AA35 2G045/CB01 2G045/DA13 2G045/DA36 2G045/FB03 4B024/AA01 4B024
IAA11 4B024/BA31 4B024/BA43 4B024/BA80 4B024/CA01 4B024/DA02 4B024/DA06 4B024/DA12
4B024/EA04 4B024/HA11 4B063/QA19 4B063/QQ42 4B063/QQ61 4B063/QQ96 4B063/QR77 4B063
/QS31 4B064/AG01 4B064/AG27 4B064/AG31 4B064/CA19 4B064/CA20 4B064/CC24 4B064/DA01
4B064/DA13 4B065/AA26X 4B065/AA72X 4B065/AA90X 4B065/AA90Y 4B065/AB01 4BO65/AC14
4B065/BA02 4B065/CA24 4B065/CA25 4B065/CA44 4B065/CA46 4C084/AA02 4C084/AA07 4C084
/AA13 4C084/BA01 4C084/BA02 4C084/BA08 4C084/BA21 4C084/DC50 4C084/MA02 4C084/NA0S
4C084/NA14 4C084/ZA552 4C084/ZA592 4C084/ZA752 4C084/ZA892 4C084/ZA962 4C084/2B082


https://share-analytics.zhihuiya.com/view/1f8ed753-30b9-46cf-9409-5638f3f8d73e

4C084/2B092 4C084/ZB112 4C084/ZB132 4C084/ZB152 4C084/2C352 4C084/2C752 4C085/AA14
4C085/AA16 4C085/BB11 4C085/EE03 4C086/AA01 4C086/AA02 4C086/EA16 4C086/MA02 4C086
/INAO5 4C086/NA14 4C086/ZA55 4C086/ZA59 4C086/ZA75 4C086/ZA89 4C086/ZA96 4C086/2B08
4C086/ZB09 4C086/2B11 4C086/Z2B13 4C086/ZB15 4C086/ZC35 4C086/Z2C75 4H045/AA10 4H045
/AA11 4H045/AA30 4H045/BA41 4H045/CA40 4HO045/EA20 4HO45/EAS0 4HO045/FAT4

LR PCT/US1999/028313 1999-11-30 WO
60/170262 1999-12-09 US
60/172059 1999-12-23 US
60/175481 2000-01-11 US
60/177118 2000-01-20 US
PCT/US2000/004342 2000-02-18 WO
60/187202 2000-03-03 US
PCT/US2000/014941 2000-05-30 WO
60/209832 2000-06-05 US
PCT/US2000/023328 2000-08-24 WO

H 4N FF 3Rk JP4242371B2
SNERaE Espacenet
BEGR)

RRAEED . RE-—IEFEEARNAESY , URERZEEYY
WEAT REEXERN A ZE. FIETEERESERFYHEREBH
SETHRNSMERMPROM , REFSFNERT. CHERATES
PR &G RMEER , AV MSTAREAFNREEER
Rl, [EFEE]EL


https://worldwide.espacenet.com/patent/search/family/027558595/publication/JP2006068007A?q=JP2006068007A

