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I* value of a match with a stop */

-8

M

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

* C-C increased from 12 to 15
* B is average of ND

I+
*®

* Z is average of EQ
#define
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1 U £
1%
*/
#include <stdio.h>
#include <ctype.h>
fdefine MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 2% {* don't continue to penalize gaps larger than this */
fdefine JMPS 1024  /* max jmps in an path */
#define MX 4 [* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /# value of matching bases %/
#define DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 1* penalty for a gap */
#define DINS1 1 /* penalty per base ¥/
#define PINSO 8 /* penalty for a gap */
#define PINS1 4 /* penalty per residue */
struct jmp { '
short nfMAXIMP]; I* size of jmp (neg for dely) */
unsigned short  x[MAXJMP]; 1* base no. of jmp in seq x */
|3 [* limits seq to 2*16 -1 */
struct diag {
int soore; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp §) 5 /* list of jmps */
5
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) */

|5
char *ofile; /* output file pame */
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; 1* set if penalizing end gaps */
int - gAapx, gapy; /* total gaps in seqs */ '
int : len0, lenl; /* seq lens */
int ngapx, ngapy; /% total size of gaps */
int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct diag *dx; /* holds diagonals */
struct path ppi2]; /* 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.
The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with ';', '>' or ' <" are ignored
Max file length is 65535 (limited by unsigned short x in the jmp struct)
A sequence with 1/3 or more of its-elements ACGTU is assumed to be DNA
Qutput is in the file "align.out”

L BN B B AR AR 4

*

* The program may create a ﬁxlp file in /tmp to hold info about traceback.
* Original version developed under BSD 4.3 on a vax 8650

*] .

#finclude "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
}H .

static _pbval[26] = {
1L 2)(1< <(D-AN|(1< <(N'-'A"), 4, 8, 16, 32, 64,
128, 256, OXFFFFFEF, 1< <10, 1< <11, 1< <12, 1< <13, 1< <14,
1< <15, 1< <16, 1< <17, 1< <18, 1< <19, 1< <20, 1< <21, 1< <22,
1< <23, 1< <24, 1< <25|(1< <CE~'AD|(1 < <('Q-'A")
5

main{ac, av) . . main
int ac; i
char *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], &lend);
seqx[1] = getseq(namex([1], &lenl);
xbm = (dna)? dbval : pbval;

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

w(; /* fill in the matrix, get the possible jmps */
readjmpsQ; * get the actual jmps */
printQ; I* print stats, alignment ¥/

cleanup(0); /* unlink any tmp files */

ooooon
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1 l‘t

/* 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 pew gap to extending an ongoing gap, and prefer a gap in seqx

*toagapinseqy.

*/

nw()

{
char *nx, *py; /* seqs and pirs ¥/
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, rawl */
int mis; /* score for each type */
int ins0, insl; /* insertion penalties ¥/
register id; : /* diagonal index */
register ijs /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, YY; /* index into seqs */

dx = (struct diag *)g_calloc("to get diags", len0+lenl + 1, sizeof(struct diag));

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

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

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

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

ins0 = (dna)? DINSO : PINSO;

ins1 = (dna)? DINSI : PINSI; :

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

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

}
else .
for (yy = 1; yy <= lenl; yy++)
delyfyy] = -ins0;
/* fill in match matrix
*/
for (px = seqgx[0], xx = 1; xx < = len0; px++, xx+ +) {
[* initialize first entry in col
¥/ .
if (endgaps) {
fxx==1)
col1[0) = delx = -(ins0+insl);
else
col1[0] = delx = col0[0] - ins1;
ndelx = xx;
}
else {
col1[0] = O;
delx = -insO;
ndeix = 0;
} .

gbooood
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.

1 =

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

ooooon

mis = colOfyy-1];
if (dna) .
mis += (xbm[*px-'A']é&xbm{*py-'A'])? DMAT : DMIS;
else

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

/* update penalty for del in x seq;

* favor new del over ongong del

* ignore MAXGAP if weighting endgaps

*
if (endgaps | | ndely[yy] < MAXGAP) {

if (colOfyy] - insO > = dely[yy]) {

dely{yy] = colO[yy] - (insO-insl);

ndelylyy] = 1;

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

}else {

} else {

if (colO[yy] - (ins0--ins1) > = dely[yy]) {
dely[yy] = colOlyy] - (ins0-+ins1);
ndely[yy] = 1;

ndely[yyl++;

} else
}

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

ndelx = 1;
} else {
delx -= insl;
ndelx++;
}
}else {

if (collfyy-1] - (insO+insl) > = delx) {
delx = collfyy-1] - (insO+insl);
ndelx = 1;

Jelse

ndelx+ +;

}

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

JP 5070117 B2 2012.
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=
1 (e

. oo s W
id=xx-yy + leal-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+DINSO0)).{
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[idl.jp.x[ij] = xx;
dx[id].score = delx;
}
else {
collfyy] = delyfyyl;
ij = dx[id].ijmp;
. if (dx[id].jp.nf0] && (ldna | ] (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x{ij] +MX) | | mis > dx{[id].score+DINS0)) {
dx[id].ijoop++;
if (++ij >= MAXIMP) {
) writejmps(id);
ij = dx[id).ijmp = O;
dx[id].offset = offset;
offset + = sizeof(struct jmp) + sizeof(offset);
} ’ i
dx[id].jp.nfij] = -ndelylyyl;
dxfid].jp.x[ij] = xx;
dx[id].score = dely[yyl;

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

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

}

3
if (endgaps && xx < len0)
collfyy-1] -= insO+insl*(len0-xx);
if (coll[yy-1] > smax) {
. smax = coll[yy-1};
dmax = id;
} .
tmp = col0; col0 = coll; coll = tmp;

}

(void) free((char *)ndely);

(void) free((char *)dely);

(void) free((char *)colO);

(void) free((char *)coll); }
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(34)

* 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[J: printQ

* dumpblock() ~ dump a block of lines with munbers, stars: pr_align()
* pums() -- put out a number line: dumpblock()

* putline() — put out a line (name, [mum], seq, [oum]): dumpblock()

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

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

*/ .

‘Finclude "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
FILE

printQ
{

olen; " /#* set output line length */
*fx; /* output file */

int Ix, ly, firstgap, lastgap; /* overlap */

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

H

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 inx ¥/
ppl0l.spc = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

}

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

H .

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

}

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

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

ooooon
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1 PG
/*
* trace back the best path, count matches
#/ .
static .
getmat(lx, ly, firstgap, lastgap)
int Ix, ly; /* "core" (minus endgaps) */
int firstgap, lastgap; . I'* leading trailing overlap */
{ B
int nm, i0, il, siz0, sizl;
char outx[32];
double pet;
register oD, nl;

register char *p0, *pl;

/* get total matches, score

*/

0 =il = siz0 = sizl =0;
pO = seqx[0] + ppf1].spc;
pl = segx(1] + ppl0].spc;
n0 = pp[1].spc + 1;

nl = pp[0].spc + 1;’

nm = 0;
while ( *p0 && *pl) {
if (siz0) {
pl++;
nl++;
siz0--;
H
else if (siz1) {
pO+++;
o0++;
sizl—;
}
else {
if (xbm[*p0-'A']&xbm[*p1-'A'])
mm++;
if 0+ + == pp[0].x[i0])
[ s§iz0 = pp[0].n[i0++];
if (n1++ == pp[ll.x[i1])
sizl = pp[1l.nfil++];
pO++;
pl++;
}
}
/% pot homology:

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

*/
if (endgaps)

Ix = (len0 < len1)? len0 : lenl;
else

k=0Ix<ly?lk:ly;

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

fprintf(fx, "\n");

fprintf(fx, ¥ < %d match%s in an overlap of %d: %.2f percent similarity\n",
nm, (nm == 1)7 "" : "es", Ix, pet);

gbooood
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fprintf(fx, ¥ <gaps in first sequence: %d", gapx);

(36) JP 5070117 B2 2012.11.

1 PIIL

if (gapx) {

(vold) 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) sprintfloutx, " (%d %s%s)",
ngapy, (dna)? "base": “residue”, (ngapy == 1)? "":"s");

fprintf(fx," %s", outx);
3
* if (dma)
Tprintf(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 pénalty = %d 4 %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”, (Jastgap == 1)? "" : "s");
else
fprintf(fx, " <endgaps not penalized\n”);
}
static nm; /* matches in core - for checking */
static Imax; /* lengths of stripped file names */
static iil2l; /* jmp index for a path */
static ncf2]; /* number at start of current line ¥/
static nif2); /* current elem number — for gapping */
static siz[2]; .
static char *ps[2]; /* ptr to current element */
static char *po[2]; [/* ptr to next output char slot */
static char out[2][P_LINE]; /* output line */
static char star{P_LINE]; /* set by stars() */
* ’ ‘
* print alignment of described in struct path pp[]
*/
static
pr_align()
{ .
int on; /* char count */
int more;
register i;
for(i= 0,lmax =0;i < 2;i++){

ugbooodg

mn = stripname(pamex[i]);
if (on > lmax)
Imax = nn;

ocfi] = 13

nifi] = 1;

sizfi] = ijfi] = 0;

psli] = seqx{i];

poli] = out[i}; }

. ~e.getmat
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1 4=
for (nn = nm = 0, more = 1; more; ) {
' for (i = more = 0;i < 2; i++) {
/*
* do we have more of this sequence?
*/
if (1*psfi)
continue;
more-+-+;
if (ppli].spe) { /* leading space %/
*polij++ = ;
) ppli].spc~;
clseif (siz[il) { /*inagap®
*pofi]++ ="
sizi}—-;
. else { /* we're putting a seq element
*/
*pofi} = *pslil;
if (islower(*psfil))
*psli] = toupper(*ps[il);
pofi]++;
psfil++;
1%
* are we at next gap for this seq?
*/
if (nifi] =/f prhl.x[HHID {
* we need to merge all gaps
* gt this location
*

sizfi] = pplil.nfij[il++1;

while (nifi] == ppll. <[l
} sizi) += pplil.nj++1
nifi}++;

}

if (4 +nn == olen | | !more && nn) {
dumpblock(;
for (i=0;i<2;i++)
poli] = out(il;

nn = 0;
.}

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

register i;

for ( =0;i < 2;i++)
*pofi]- = "\0';

gbooood
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...dumpbleck
(void) pute('\n’, fx);
for(i=0;i<2;i++){
it (Cou] & Coull =" ] *olD 1=
ifd=
) nums(n)
if ( == 0 && *out[1})
starsQ;
putline(i);
if G == 0 && *out[1])
fprintf(fx, star); ’
if@i==1) 10
mums(i);
}
}
}
/*
* put out a pumber line: dumpblock()
*/
static
nums(ix) ' nums
int ix; /* index in out[] holding seq line */
{
char nlinefP_LINE];
reg!ster i» j:
register char *po, *px, *py; 20
for (pn = nline, i = 0; i < lmax+P_SPC; i++, pnt++)
*pn o ,
for (i = nc[ix], py = out[ix]); *py; py++, pn++) {
if Cpy ==""1| *py == ")
*pn =
else {
%10 ==0]]| == 1 && ncfix] I= 1)) {
i=@< 0)? A
for (px = pn; j; j /= 10, px--)
*px = j%10 + '0';
ifi<0)
px = -
}
- else .
*pn - .: .
i++; 30
}
}
*pn - '\0!;
nelix] = i
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(void) putc("\n', £x);
H
/*
* put out a line (name, [num], seq, [mun]): dumpblock()
*/ )
static
putline(ix) putline-
int ix; { ) . 40

gbooood
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-I 'ﬂ:

int i;
register char *px;

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

for (; i < Imax+P_SPC;i++)
(void) putc(’ *, x);

/* these count from 1:
* ni[] is current element (from 1)
* nc(] is number at start of current line

*/
for (px = out[ix]; *px; px++)
(void) putc(*px&0x7F, fx);
(void) putc('\n’, £x);
} .
J*
* put a line of stars (seqs always in out[0], out{1]): dumpblockQ
*/
static
stars()
{
int i;
register char *p0, *pl, cx, *px;
if (*out[0] |] (*outf0] =="" && *(pof0]) =="") ||
trout(1] || (*out[1] == "' && *(po[1]) =="")
return;
‘px = star;
for (i = Imax+P_SPC; i; i~)
*px++ ="
for (p0 = out[0], pl = out[1]; *pO && *pl; pO++, pl++) {
if (isalpha(*p0) && isalpha(*p1)) {
if (xbm[*p0-'A"J&xbm{*p1-'A']) {
cX = '*v;
, om++;
}
else if (Idna && _day[*p0-'A'][*pl-'A’] > 0)
cx =".;
else
cxX = ] c;
}
else
cx y— L I;
*px+4 = cx;
}
*px++ = "\n';
*px = "\0';
}
gooooao
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1085
/*
* strip path or prefix from pn, return fen: pr_align()
*/
1static
stripname(pn) .
char *pn; /* file name (may be path) */
{
register char *px, *py;
¥
py = 0;
for (px = pn; *px; px++)
if (\px == 1)
py=px+1;
it (py) '
(void) strepy(pn, py);
return(strien(pn));
H

obooooag
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¥

* cleanup() — cleanup any tmp file

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

* g_calloc() - calloc() with error checkin

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

#include "nw.h"
#include <sys/file.h>

char  *jname = "/tmp/homgXXXXXX"; /% tmp file for jmps */
FILE *fj; ' I
° int cleanup(); /* cleanup tmyp file */
long Iseek();
/*
* remove any tmp file if we blow
*/
cleanup(i)
int i;
if (5) :
(void) unlink(jname);
exit(i);
,*

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

*/

char *

getseq(file, len) -
char *ile; /* 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);

3

tlen = natge = 0;

while (fgets(line, 1024, ) {

if (ine == ;' || *line == '<" || *line == '>")

continue;
for (px = line; *px != "\n'; px++)
if (isupper(*px) | | islower(*px))
tlen++;

}
if (pseq = malloc((unsigned)(tlen+6))) == 0) {

JP 5070117 B2 2012.11.

cleanup

gefseq

fprintf(stderr," %s: malloc() failed to get %d bytes for %s\n", prog, tlen+-6, file);

exit(l);

}
pseq[0] = pseq[1] = pseq(2] = pseq[3] = "\0';
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1lt

.. getseq
py = pseq + 4;
¥len = tlen;

rewind(fp);

while (fgets(line, 1024, fp)) {
if (Hline == ';" || *line == '<' || *lipe == ">")
continue;
for (px == line; *px I= "\n'; px++) {
it (isupper(*px))
*py++ = ¥px;
else if (islower(*px))
*py+-+ = toupper(*px);
if (index("ATGCU",*(py-1)))
natge+ +;
} .

}
*py++ = "\0";
*py = "\0";
(void) felose(fp);
dna = natgc > (tlen/3);
return(pseq-+4);
}

char *

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

int DX, §z; /* number and size of elements */

char *px, *calloc();

if ((px = calloc((unsigned)nx, (unsigned)sz)) == 0) {
if (4msg) { , ,
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, 10, il;
register i, 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);
) H
for (i = i0 = il = 0, dmax0 = dmax, xx = len0; ; i-++) {
while (1) {

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

’

gbooood
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Table 1 (cont’)

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

...readjmps

}
else

break;

3

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

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

}
else if (siz > 0) { /* gap in first seq */
ppl0].nfi0] = siz;
ppl0].x[i0] = xx;
gapx++;
ngapx + = siz;
/* ignore MAXGAP when doing endgaps */
. siz = (siz < MAXGAP || endgaps)? siz : MAXGAP;

i0++;
H
}
else
break;
}
/* reverse the order of jmps
*/

for (j = 0, i0~; j < i0; j++, i0-) {
i = pp[0].nlj}; ppl0].nfj] = pp{0).ufi0}; pp(0].nfi0] = i;
i = pp[0}.x[j]; ppl0).x(j] = ppl0).x[i0; ppi0].x[i0] = i;

}

for G =0, il~; j < il; j++, il-) { :
i = pp(1].n(i); ppl1].nfj] = ppl1].nfil}; pp[1].nfil] = i;
i = pp[t].x[il; pp[11.x[] = pp{1].x[i1]; pp1].x[il] = §;

3
f(fd >=0)

(void) close(fd);
if () {

(void) unlink(jname);
=0
offset = 0;
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1(%E

/*
* 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 (§ = fopen(jname, "w")) == 0) {
fprintf(stderr, " %s: can't write %s\n", prog, joame);
exit(l);
} .
(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);
3
Ooo0oo0oo
OoooQ
2
PRO PO, 000.6.0:0.0.0:00.6.0:0.¢ EE=15T7I/8)
o8 T AN/} XXOXXYYYYYYY (EX =1273I/8

% 7 X/ BREEI-

(ALIGN-2 IZ L » THREENZ, Z2DOR Y RTF FEFIORM T LT I/ BEEOK) + (PRO
RY_XTFF ROT I BEEEORE) -

5 + 15=133.3%
Oo0oooo
0000
#3
PRO XOKKKXXK (BE=10 73 /8
ez L ROE XXXXYYYYYYZZYZ ERBEX =157/

% 7 X/ ERFIFE—E =

RURTF ROT I BEREORE) -

5 =+ 10=50%
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oooQ
%z 4
PRO - DNA NNNNNNNNNNNNNN (RE =14 XILFTFF)
He#: DNA NNNNNNLLLLLLLLLL (BX =16 X7 LAFF)

% EiREECSIR—ME =

(ALIGN2 IZ &> THRE SNz, ZoOBMEFIOMT—HLIEX 7 L AT Fo$) + (PRO - DNA
HRMESIDOX 7 LAT KO =

6 <+ 14=42.9%
Oo0oooo
0000
* 5
PRO - DNA NNNNNNNNNNNN EBE =12 XZLVFFR)
8 DNA NNNNLLLVV (Length=9 X7 LAF )

% ERRELSIR—ME =

(ALIGN-2 IZ &> TREE NIz, ZoOBMESIDOMT—HLIX 7 LAF FOK) + (PRO - DNA
KBESIDX 7 LA F FORE) =

4 +12=33.3%
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TORE Bl HE LOER
Ala (A) val; leu; ile val
Arg (R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) glu glu
Cys (O ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile (T) ley; val; met; ala; phe;
Jnag v leu
Leu (L) JnaA v ile; val;
met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) ley; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe;
ala;, s rmaqsy leu
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AGGCGGGCAGCAGCTGCAGGCTGACCTTGCAGCTTGGCGGAATGGACTGGCCTCACAACCTGCTGTTTCTT
CTTACCATTTCCATCTTCCTGGGGCTGGGCCAGCCCAGGAGCCCCAAAAGCAAGAGGAAGGGGCAAGGGCG
GCCTGGGCCCCTEGCCCCTGGCCCTCACCAGGTGCCACTGGACCTGGTGTCACGGATGARACCGTATGCCC
GCAT TAT CATC TGGTGGCCCAGCTGAGGAACAGCTCAGAGCTGGCCCAG
AGAAAGTGTGAGGTCAACTTGCAGCTGTGGATGTCCAACAAGAGGAGCCTGTCT CCCTGGGGCTACAGCAT
CAACCACGACCCCAGCCGTATCCCCGTGGACCTGCCGGAGGCACGGTGCCTGTGTCTGGGCTGTGTGAACC
CCTTCACCATGCAGGAGGACCGCAGCATGGTGAGCGTGCCGGTGTTCAGCCAGGTTCCTGTGCGCCGCCGT
CTCTGCCCELCCACCECCCCECACAGGGCCTTGCCGCCAGCGCGCAGTCATGGAGACCATCGCTGTGGGCTG
CACCTGCATCTTCTGAATCACCTGGCCCAGAAGCCAGGCCAGCAGCCCGAGACCATCCTCCTTGCACCTTT
GTGCCAAGAPAGGCCTATGAAAAGTAAACACTGACTTTTGAAAGCAAG

gooano

MDWPHNLLFLLTISIFLGLGQPRSPKSKRKGQGRPGFLAPGPHQVPLDLVSRMKPYARMEEYERNIEEMVA
QLRNSSELAQRKCEVNLQLWMSNKRSLS PWGYSINHIPSRIPVDLPEARCLCLGCVNPFTMQEDRSMVSVE
VFSQVPVRRRLCPPPPRTGPCRQRAVMETIAVGCTCIF

gooano

GCCAGGT GTGCAGGCCGLTCCAAGCCCAGCCTGCCCCGCTGCCGCCACCATGACGCTCCTCCCCGGCCTCC

TGTTTCTGACCTGGCTGCACACATGCCTGGCCCACCATGACCCCTCCCTCAGGGGGCACCCCCACAGTCAC
GGTACCCCACACTGCTACTCGGCTGAGGAACTGCCCCTCGGCCAGGCCCCCCCACACCTGCTGGCTCGAGG

TGCCAAGTGGGGGCAGGCTTTGCCTGTAGCCCTGGTGTCCAGCCTEGAGGCAGCAAGCCACAGGGGGAGGT

ACGAGAGGCCCTCAGCTACGACCCAGTGCCCGGTGCTGCGGCC TGTTGGAGGCAGACACCCAC
CAGCGCTCCATCTCACCCTGGAGATACCGTGTGGACACGGATGAGGACCGCTATCCACAGAAGCTGGCCTT
CGCCGAGTGCCTGTGCAGAGGCTGTATCGATGCACGGACGGGCCGCGAGACAGCTGCGCTCAACTCCGTGE
GGCTGCTCCAGAGCCTGCTGGTGCTGCECCGCCGGCCCTGCTCCCGCGACGECTCGGGGCTCCCCACACCT
GGGGCCTTTGCCTTCCACACCGAGTTCATCCACGTCCCCETCGGCTGCACCTGCGTGCTGCCCCGTTCAGT
GTGACCGCCGAGGCCGTGGGGCCCCTAGACTGGACACGTGTGCTCCCCAGAGGGCACCCCCTATTTATGTG
TATTTATTGTTATTTATATGCCTCCCCCAACACTACCCTTGGGGTCTGGGCATTCCCCGTGTCTGGAGGAC
AGCCCCCCACTGTTCTCCTCATCTCCAGCCTCAGTAGTTGGGGGTAGAAGGAGCT CAGCACCTCTTCCAGC
CCTTAAAGCTGCAGAARAGGTGTCACACGGCTGCCTGTACCTTGECTCCCTGTCCTGCTCCCGGCTTCCCT
TACCCTATCACTGGCCTCAGGCCCCGCAGECTGCCTCTTCCCAACCTCCTTGGAAGTACCCCTGTTTCTTA
AACAATTATTTAAGTGTACGTGTATTATTAAACTGATGAACACATCCCCAAAA
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MTLLPGLLFLTWLHTCLAHHDPSLRGHPHSHGTPHCYSAEELPLGQAP PHLLARGAKWGQALPVALVSSLE
AASHRGRHERPSATTQCPVLRPEEVLEADTHQRSISPWRYRVDTDEDRYPQKLAFAECLCRGCIDARTGRE
TAALNSVRLLQSLLVLRRRPCSRDGSGLPTPGAFAFHTEFIHVPVGCTCVLPRSV

YIFARIF R TI/R 118
Fu xS —F Y UBLEM :
N-3 Y & A ALERAL:

Y S R T AV B

T1-17 (& U CBREA 20 fat -

gooao

GGCTTGCTGARARTARAATCAGGACTCCTAACCTGCTCCAGTCAGCCTGCTTCCACGAGGCCTGTCAGTCA

TI/B 112-121

7 I/8 32-38;55-61;133-139
TI/83-25

73 /B 99-195

GTGCCCGACTTGTGACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAGT GCAGAGGGCTGCCTGAGGGCT
GTGCTGAGAGGGAGAGGAGCAGAGATGCT GCTGAGGGTGGAGGGAGGCCAAGCTGCCAGGTTTGGGGCTGG
GGGCCAAGTGGAGTGAGAAACTGGGAT CCCAGGGGGAGGGTGCAGATGAGGGAGCGACCCAGATTAGGTGA

GGACAGTTCTCTCATTAGCCTTTTCCTACAGGTGGTT TTCTTGGCAATGGT CATGGGAACCCACACCT
ACAGCCACTGGCCCAGCTGCTGCCCCAGCAAAGGGCAGGACACCT CTGAGGAGCTGCTGAGGTGGAGCACT
GTGCCTGTGCCTCCCCTAGAGCCTGCTAGGCCCAACCGCCACCCAGAGTCCTGTAGGGCCAGTGAAGATGG
ACCCCTCAACAGCAGGGCCATCTCCCCCTGGAGATATGAGT TGGACAGAGACTTGAACCGGCTCCCCCAGG
ACCTGTACCACGCCCGTTGCCTGTGCCCGCACTGCGTCAGCCTACAGACAGGCTCCCACATGGACCCCCGG
GGCAACTCGGAGCTGCTCTACCACAACCAGACT GTCTT CTACAGGCGGCCATGCCATGGCGAGAAGGGCAC
CCACAAGGGCTACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTAGCTTGTGTGTGTGTGCGGCCCCGTG
TGATGGGCTAGCCGGACCTGCTGGAGGCTGGTCCCTTTTT GGGAAACCT GGAGCCAGGTGTACAACCACTT
GCCATGAAGGGCCAGGATGCCCAGATGCTTGECCCCTGTGAAGTGCT GTCTGGAGCAGCAGGATCCCGGGA
CAGGATGGGGGGCTTTGGGGAAAACCTGCACTTCTGCACAT TTTCAARAAGAGCAGCTGCTGCTTAGGGCCG

CCGGAAGCTGGTGTCCTGTCATTTTCTCTCAGGAAAGGTTTT CAAAGT TCTGCCCATTTCTGGAGGCCACC
ACTCCTGTCTCTTCCTCTTTTCCCATCCCCT GCTACCCTGECCCAGCACAGGCACTTTCTAGATATTTCCC
CCTTGCT! A

CCCTGGTTTTATTTGTTTGTTTACT CATCACTCAGTGAGCATCTACTTTG

GGTGCATTCTAGTGTAGTTACTAGTCTTTTGACAT TGATTCT AAGCTGTTATTGAATGTAT

AGAGATTTATCCAAATAAATATCTTTATTTAAAAATGAAARAA

JP 5070117 B2 2012.11.7
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oooano

MRERPRLGEDSSLISLFLQVVAFLAMVMGTHTYSHWPSCCPSKGQDTSEELLRWSTVFVEPLEPARPNRHP
ESCRASEDGPLNSRAISPWRYELDRDLNRLPQDLYHARCLCPHCVSLQTGSHMDPRGNSELLYHNQTVEYR

oooao

MLVAGFLLALPPSWAAGAPRAGRRPARPRGCADRPEELLEQLYGRLAAGVLSAFHHTLQLGPREQARNASC
PAGGRPGDRRFRPPTNLRSVSPWAYRISYDPARYPRYLPEAYCLCRGCLTGLFGEEDVRFRSAPVYMPTVV

RPCHGEKGTHKGYCLERRLYRVSLACVCVRPRVMG

LIFNRTF

T8 1-32
N-2"Y = AL T3 /8 136-140
Fo L rFxF—t ) SRR 72/ BE 127-135

N-3 U R A NACERAL: T X/ B 44-50;150-156

goaao

ATGCTGGTAGCCGGCTTCCTGCTGECGCTECCECCEASCTGGGCCGCGEGCGCCCCCAGGGCGGECAGGEE

CCCECGLGGECCGELGGEGCTGCGCGGACCEGT GGAGCTACTGGAGCAGCTGTACGGGCGCCTGGCGG
CCGGCGTGCTCAGTGCCTTCCACCACACGCTGCAGCTEGEGCCGCETGAGCAGGCGCGCARCGEGAGCTGT
CCGGCAGGGGGCAGGCCCEGCGACCECCECTTCCEGCIECCCACCAACCTGCGCAGCGTGTCGCCCTGGGE
CTACAGAATCTCCTACGACCCGECGAGGTACCCCAGGTACCTGCCTGARAGCCTACTGCCTGTGCCGGGGCT

GCCTGACCGEECTGTTCGGCGAGGAGGALGT GCGCTTCCGCAGCGCCCCTGTCTACATGCCCACCGTCGTC

CTGCGCCGEACCCCCGECTGCGCCEECGECCGTTCCGTCTACACCGAGGCCTACGTCACCATCCCCGTGGG
CTGCACCTGCGTCCCCGAGCCGGAGARGGACGCAGACAGCATCAACTCCAGCATCGACARACAGGGCGCCA

AGCTCCTGCTGEGECCCCAACGACGCGLCCGCTGGCCCITGAGECCGETCCTGCCCCGGGAGGTCTCCCCGE
CCCGCATCCCGAGGCGCCCAAGCTGGAGCCGCCTGGAGGGCTCGETCGGCGACCTCTGAAGAGAGTGCACT
GAGCARACCAAGTGCCGGAGCACCAGCGCCGCCTTTCCATGGAGACTCGTAAGCAGCTTCATCTGACACGE
GCATCCCTGGCTTGCTTTTAGCTACAAGCAAGCAGCGTGGCTGGAAGCTGATGGGARACGACCCGGCACGG
TTCACGGAGGCTCCCTGAGGAGCCTCTCAGATC
GGCTGCTGCGGGTGCAGGGCGTGACTCACCGCTGGETECTTGCCARAGAGATAGGGACGCATATGCTTTTT

GCATCCTGTGTGCGGCCCGCAT TTT

LRRTPACAGGRSVYTEAYVTIPVGCTCVPEPEKDADSINSSIDKQGAKLLLGPNDAPAGP

CTFNRTF R T8 1-15

N-7 Y 2 AL : T X)W 68-72;181-185

Fovrxt—¥ U B TR /M 97-106

D R b A AALEBAE - 73 /M 17-23;49-55;74-80;

118-124

=z
T
i

T I FALERL: T /M 21-25

gooadg

CAACTGCACCTCGGTTCTATCGATAGCCACCAGCGCAACATGACAGT GAAGACCCTGCATGGCCCAGCCAT
GGTCAAGTACTTGCTGCTGTCGATATTGGGGCTTGCCTTTCTGAGTGAGGCGGCAGCTCGGARRATCCCCA
AAGTAGGACATACTTTTTTCCAAAAGCCTGAGAGTTGCCCGCCTGTGCCAGGAGGTAGTATGAAGCTTGAC
ATTGGCATCATCAATGARAACCAGCGCGTTTCCATGTCACGTAACATCGAGAGCTGCT CCACCTCCCCCTG
GAATTACACTGTCACTTGGGACCCCAACCGGTACCCCTCGGAAGT TGTACAGGCCCAGTGTAGGAACTTGG

GCTGCATCAATGCTCAAGGAAAGGAAGACATCTCCATGAATTCCGTTCCCATCCAGCAAGAGACCCTGGETC

GTCCGGAGGAAGCACCAAGGCTGCTCTGTTTCTTTCCAGTT GAAGGTGCTGGTGACTGTTGGCTGCAC
CTGCGTCACCCCTGTCATCCACCATGTGCAGTAAGAGGT GCATATCCACTCAGCTGAAGAAG

AAAGCAATCTAAAAATAATAATAAGTATAGCGACTATATACCTACTTTTAAAATCAACTGTTTTGAATAGA
GGCAGAGCTATTTTATATTATC. T TACTCTGTT TTTCTTAACATATAAACATCGTTTTTT
ACTTCTTCTGGTAGAATTTTTTAAAGCATAATTGGAATCCTTGGATARATTTTGTAGCTGGTACACTCTGG

CCTGGGTCTCTGAATTCAGCCTGTCACCGATGGCTGACT GAT GARAT GGACACGTCTCATCTGACCCACTC

TTCCTTCCACTGAAGGTCT T CACGGGCCTCCAGGTGEACCARAGGGATGCACAGGCGGCTCGCATGCCCCA
GGGCCAGCTARGAGTTCCARAGATCTCAGATTTGGT TTTAGT CATGAATACATAAACAGTCTCARACTCGC

ACAATTTTTTCCCCCTTTTGAAAGCCACTGGGGCCAATTTGTGGT TAA TGGT TARGAAGTGGA
ACGTGACATCTTTGCCAGTTGTCAGAAGAAT CCAAGCAGGTATTGGCTTAGTTGTAAGGGCTTTAGGATCA
GGCTGAATATGAGGACARAGT GGGCCACGTTAGCATCTGCAGAGATCAATCT GGAGGCTTCTGTTTCTGCA
TTCTGCCACGAGAGCTAGGTCCTTGATCTTTTCTTT TTGAAAGTCTGTCTCTGAACACAATTATTTGT
AAAAGTTAGTAGTTCTTTTTTAAATCATTAAAAGAGGCTTGCTGAAGGAT

gboooo

MTVKTLHGPAMVKYLLLSILGLAFLSEARARKI PKVGHT FFQKPESCPPVPGGSMKLDIGI INENQRVSMS
RNIESRSTSPWNYTVIWDPNRYPSEVVQAQCRNLGCINAQGKEDI SMNSVPIQQETLVVRRKHQGCSVSFQ
LEKVLVTVGCTCVTPVIHHVQ

gooon

MSLVLLSLAALCRSAVPREPTVQCGSETGPSPEWMLQHDLIPGDLRDLRVEPVTTSVATGDY STLMNVSWY
LRADASIRLLKATKICVTGKSNFQSYSCVRCNYTEAFQTQTRPSGGRWTFSYIGFPVELNTVYFIGAHNIP
NANMNEDGP SMSVNFTSPGCLDHIMKYKKKCVKAGS LWDPNITACKKNEETVEVNFTTTPLGNRYMALIQH
STIIGFSQVFEPHOKKQTRASVVIPVTGDSEGATVQLTPYFPTCGSDCIRHKGTVVLCPQTGVEFPLDNNK
SKPGGWLPLLLLSLLVATWVLVAGIYLMWRHERIKKTSFSTTTLLPPEKVLVVYPSEICFHHTICYFTEFL

BYeV v 7B 1-30 QNHCRSEVILEKWOKKKI AEMGEVQWLATQKKAADKVVFLLSNDVNSVCDGTCGKSEGSPSENSQDLEPLA
ENLFCSDLRSQIHLHKYVVVYFREI DTKDDYNALSVCPKYHLMKDATAFCAELLHVKOQVSAGKRSQACHD
N-2 U = S AAREME T3 /B 83-86 GCCSL

N-3 U R b A AALTBRL T3 /8 106-111;136-141

Y IF B T8 1-14

MEEE KA T3 /B 290-309

ooooao

B A= 2 :
CCGGCCATETCGCTCGTGCTGCTARGCCTGGCCECGCTGTGCAGGAGCGCCETACCCCEAGAGCCGACCET -7 T

7 I /B 67-70;103-106;156-159;
183-186;197-200;283-286

TCAATGTGGCTCTGAAACTGGGCCATCTCCAGAGTGGATGCTACAACATGATCTAAT CCCCGGAGACTTGA
GGGACCTCCGAGTAGAACCTGTTACAACTAGTGTTGCAACAGGGGACTATTCAATTTTGATGAATGTAAGC

caMp- BT cGMP-HRTFE 7T A L% —H ) L BLERL
T2 /RBE 228-231;319-322

TGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAGGCCACCAAGATTTGTGTGACGGGCAARAGCAA
CTTCCAGTCCTACAGCTGTGTGAGGTGCAAT TACACAGAGGCCTTCCAGACTCAGACCAGACCCTCTGETS
GTARATGGACATTTTCCTACATCGGCTTCCCTGTAGAGCTGARCACAGTCTATTTCATTGGGGCCCATART
ATTCCTAATGCAAATATGAATGAAGATGGCCCTTCCATGTCTGTGAATTTCACCTCACCAGGCTGCCTAGA
CCACATAATGAAATATAAAAAAAAGTGTGTCAAGGCCGGAAGCCTGT TCCGAACATCACTGCTTGT

AGARGAATGAGGAGACAGTAGRAGTGARCTTCACAACCACTCCCCTGGGARACAGATACATGGCTCTTATC
CAACACAGCACTATCATCGGGTTTTCTCAGGTGTTTGAGCCACACCAGAAGAAACAAACGCGAGCTTCAGT
GGTGATTCCAGTGACTGGGGATAGTGAAGETGCTACGET GCAGCTGACTCCATATTTTCCTACTTGTGGCA

N-3 U A b AALERAL: TI/8 116-121

T2 N EHEAL: T3 /M 488-491

GCGACTGCATCCGACATARAGGAACAGTTGTGCTCTGCCCACARACAGGCGTCCCTTTCCCTCTGGATAAL

ARCARRAGCAAGCCGGGAGGCTGGCTGCCTCTCCTCCTGCTGTCTCTGCTGETGECCACATGGGTGCTGGT
GGCAGGGATCTAT CTAAT GTGGAGGCACGARAGGATCARGAAGACTTCCTTTTCTACCACCACACTACTGC
CCCCCATTAAGGTTCTTGTGGTTTACCCATCT GAAATATGTTTCCATCACACAATTTGTTACTTCACTGAA
TTTCTTCAAAACCATTGCACGAAGTGAGGTCATCCTTGAAAAGTGGCAGAAARAGARAATAGCAGAGAT GGG
TCCAGTGCAGTGGCTTGCCACTCAAAAGAAGGCAGCASACAAAGTCGTCTTCCTTCTTTCCAAT GACGTCA
ACAGTGTGTGCGATGGTACCTGTGGCARGAGCEAGGGCAGTCCCAGT GAGAACTCTCAAGACCTCTTCCCC
CTTGCCTTTAACCTTTTCTGCAGTGATCTAAGAAGCCAGATTCATCT GCACAAATACGTGGTGGTCTACTT
TAGAGAGATTGATACAAAAGACGATTACAATGCTCTCAGTGT CTGCCCCAAGTACCACCTCATGAAGGATG

CCACTGCTTTCTGTGCAGAACTTCTCCATGTCAAGCASCAGGTGT CAGCAGGARAARGATCACARGCCT GC
CACGATGGCTGCTGCTCCTTGTAG
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ACACTGGCCARACAARARCGARAGCACTCCGTGCTGCAAGTAGGAGGAGAGTCAGGACTCCCAGGACAGAG
AGTGCACAAACTACCCAGCACAGCCCCCTCCGCCCCCTCTGGAGGCT! TTCCAGCCCCTGCCA
AGCACAGGGCCTCAGGCCTGGGT
GCCACCTGGCACCTAGAAGATECCTGTGCCCTGGTTCTTGCTGTCCTTGGCACT GGGCCGAAGCCCAGT GG
TCCTTTCTCTGGAGAGGCTTGTGGGGCCTCAGGACGCTACCCACTGCTCTCCGGECCTCTCCTGCCGCCTC

CCCACAGACACGGGCTGACT GTGTCTGCCCCCCTT

TGGGACAGTGACATACTCTGCCTGCCTGGGGACAT CCTGCCTGCTCCGGGCCCCGETGCTGGCGCCTACGCA
CCTGCAGACAGAGCTGGTGCTGAGGTGCCAGAAGGAGACCGACTGTGACCTCTGTCTGCGTGTGGCTGTCC
ACTTGGCCGTGCATGGGCACTGEGARGAGCCTGAAGATGAGGARRAGTTTGGAGGAGCAGCTGACTCAGGS
GTGGAGGAGCCTAGGAATGCCTCTCTCCAGGCCCAAGTCGTGCTCTCCTTCCAGGCCTACCCTACTGCCCG
CTGCGTCCTGCTGGAGGTGCAAGTGCCTGCTGCCCTTGTGCAGTT TGGTCAGTCTGTGGGCTCT GTGGTAT
ATGACTGCTTCGAGGCTGCCCTAGGGAGTGAGGTACGAATCTGGTCCTATACTCAGCCCAGGTACGAGAAG
GAACTCAACCACACACAGCAGCTGCCTGCCCTGCCCTGGCTCAACGTGTCAGCAGATGGTGACAACGTGCA
TCTGGTTCTGAATGTCTCTGAGGAGCAGCACT TCGGCCTCTCCCTGTACT GGAATCAGGTCCAGGGLCCCT
CAAAACCCCGGTGGCACAAARACCTGACT GGACCGCAGATCATTACCTTGAACCACACAGACCTGGTTCCC

TGCCTCTGTATTCAGGTGTGGCCTCT GGAACCTGACTCCGTTAGGACGAACATCTGCCCCTTCAGGGAGGA

CCCCCGCGCACACCAGAACCTCTGGCAAGCCGCCCGACT GCGACTGCTGACCCTGCAGAGCTGGCTGCTGE

ACGCACCGTGCTCGCTGCCCGCAGAAGCGGLACTGTGCTGGCGGGCTCT! T ACCCCTGCCAGCCA
CTGGTCCCACCGCTTTCCTGGGAGAACGTCACTGTGGACAAGGTTCTCGAGTTCCCATTGCTGARAGGCCA
CCCTAACCTCTGTGTTCAGGTGAACAGCT CGGAGAAGCTGCAGCT GCAGGAGTGCTTGT GGGCTGACTCCC

TGGGGCCTCTCARAGACGATGTGCTACTGT TGGAGACACGAGGCCCCCAGGACAACAGATCCCTCTGTGCC
TTGGAACCCAGTGGCTGTACTTCACTACCCAGCARAGCCTCCACGAGGGCAGCTCGCCTTGGAGAGTACTT
ACTACAAGACCTGCAGTCAGGCCAGTGTCTGCAGCTAT CGATGACTT AGCGCTATGGGCCTGCC

CCATGGACAAATACATCCACAAGCGCTGGGCCCTCGTGTGGCTGGCCTGCCTACTCTTTGCCGCTGCGCTT
TCCCTCATCCTCCTTCTCAARRAGGATCACGCGARAGGGTGGCTGAGGCTCTTGARACAGGACGTCCGCTC
GGGGGECGGCCGLLAGGEGCCGCGCEGCTCTGCTCCTCTACTCAGCCGATGACTCGGGTTTCGAGCGCCTGG

TGGGCGCCCTGECETCEGCCCTGT GCCAGCTGCCGCTGCGCGTGGCCGTAGACCTGTGGAGCCGTCGTGAA

CTGAGCGCGCAGGGGCCCGTGGCTTGGTTTCACGCGCAGCGGCGCCAGACCCTGCAGGAGGGCGGCGTGET

GGTCTTGCTCTTCTCTCCCGGTGCGGTGGCGCTGTGCAGCGAGTEGCTACAGGATGGGGTGTCCGGECCCG
GGGCECACGGCCCGCACGACGCCTTCCGCGCCTCGCTCAGCTGCGTGCTGCCCGACTTCTTGCAGGGCCGE
GCGCCCGGCAGCTACGT

CTGCTTCGACAGGCTGCTCCACCCGGACGCCGTACCCGCCCTTTTCC!

CACCGTGCCCGTCTTCACACTGCCCTCCCAACTGCCAGACTTCCTGGEGGCCCTGCAGCAGCCTCGCGCCT
CGCGTTCCGGGCGGCTCCAAGAGAGAGCGGAGCAAGTGTCCCGGGCCCTTCAGCCAGCCCTGGATAGCTAC
TTCCATCCCCCGGGGACTCCCGCGCCGGGACGLGGGGT GGGACCAGGGGCGGGACCTGGGGCEGGGGACGE
GACTTAAATARAGGCAGACGCTGTTTTTCTARARRAA
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CGAGGGCTCCTGCTGGTACTGTGTTCGCTGCTGCACASCAAGGCCCTGCCACCCACCTTCAGGCCATGCAG
CCATGTTCCGGGAGCCCTAATT GCACAGAAGCCCATESGGAGCTCCAGACT GGCAGCCCTGCTCCTGCCTC

TCCTCCTCATAGTCATCGACCTCTCTGACTCTGCTGGSATT TTTCGCCACCTGCCCCACTGGAACACC
CGCTGTCCTCTGGCCTCCCACACGGATGACAGTTTCACTGGAAGTTCTGCCTATATCCCTTGCCGCACCTG

GTGGGCCCTCTTCTCCACARAGCCTTGGTGTGTGCGASTCTGGCACTGTTCCCGCTGTTTGTGCCAGCATC

TGCTGTCAGGTGGCTCAGGT CTTCAACGGGGCCTCTTSCACCTCCT GGTGCAGARAT CCAARAAGTCTTCC

ACATTCAAGTTCTATAGGAGACACAAGATGCCAGCACCTGCTCAGAGGAAGCTGCTGCCTCGTCGT CACCT
GTCTGAGAAGAGCCATCACATTTCCATCCCCTCCCCAGACATCTCCCACARGGGACTTCGCTCTAAAAGGA

CCCARCCTTCGGATCCAGAGACAT! TCTTCCCAGATTGGACT CACAAAGGCATGGAGGACCCGAG

TTCTCCTTTGATTTGCTGCCTGAGGCCCGGGCTATTCGGGT GACCATATCTTCAGGCCCTGAGGT CAGCGT
GCGTCTTTGTCACCAGTGGGCACTGGAGTGTGAAGAGCTGAGCAGT CCCTATGATGTCCAGARAAT TGTGT

CTGGGGGCCACACTGTAGAGCTGCCTTATGAATTCCTTCTGCCCTGTCTGTGCATAGAGGCATCCTACCTG
CAAGAGGACACTGTGAGGCGCARARAATGT CCCTTCCAGAGCTGGC CAGRAGCCTATGGCTCGGACTTCTG
GRAGTCAGTGCACTTCACTGACTACAGCCAGCACACT CAGATGGTCATGGCCCTGACACTCCGCTGCCCAC
TGAAGCTGGAAGCTGCCCTCTGCCAGAGGCACGACTGECATACCCTTTGCARAGACCTCCCGAATGCCACG
TGGACCTGCACCCCCAGCTCTGCTTCAAGTTCTC
TTTTGGAAACAGCAGCCATGTTGAAT GCCCCCACCAGACTGGGTCTCTCACATCCTGGAATGTAAGCATGE
ATACCCAAGCCCAGCAGCTGATTCTTCACTTCTCCTCAAGAATGCATGCCACCTTCAGT GCTGCCTGGAGT
CTCCCAGGCTTGGGGCAGGACACTTT GGTGCCCCCCGTGTACACTGT CAGCCAGGCCCGGGGCTCARGCCT

GCTCGAGAGTCAGAT TGGTATGTTTT!

AGTGTCACTAGACCTCATCATTCCCTTCCTGAGGCCAZGGTGCTGTGTCCTGGTGTGGCGETCAGATGTCC

AGTTTGCCTGGAAGCACCTCTTGTGT CCAGATGTCTCTTACAGACACCTGGGGCTCTTGATCCTGGCACTG

TGGCCCTCCTCACCCTACTGGGTGTTGTTCTGGCCCTCACCTGCCGGEGCCCACAGTCAGGCCCGGGCC

AGCGCGGCCAGTGCTCCTCCTGCACGCGGCGGACT CGEAGGCGCAGCGECGCCTGGTGGGAGCGCTGGCTG

AACTGCTACGGGCAGCGCTGGGE GGCGEGCGCGACGTEATCGTGGACCTGT ACGTGGCG
CGCGTGGGCCCGCTGCCETGECTCTGGECGEEGCGGACGCGCGTAGCGCGGGAGCAGGGCACTGTGCTECT
GCTGTGGAGCGGCGCCGACCTTCGCCCGETCAGCGGCICCGACCECCGCGCCECECCCCTGCTCGCCCTGC

TCCACGCTGCCCCGCGCCCGCTGCTGCTGCTCGCTTACTTCAGTCGCCTCTGCGCCARGGGCGACATCCCC

CCGCCECTGCGCECCCTBCCGECGLTACCGCCTGCTGCECEACCTGCCGCETCTGCTGCGGECGCTGGACGE

GCGGCCTTTCGCAGAGGCCACCAGLTGEEGCCECCTTEEGECECEECAGCECAGGCAGAGCCGCCTAGAGS
TGTGCAGCCGGCTTGARCGAGAGGCCGCCCGACTTGCAGACCTAGGTTGAGCAGAGCTCCACCGCAGTCCC
GGGTGTCT

MPVPWFLLSLALGRSPVVLSLERLVGPQDATHCS PGLSCRLWDSDI LCLPGDIVPAPGPVLAPTHLOTELY
LRCQKETDCDLCLRVAVHLAVHGHWEEPEDEEKFGGAADSGVEEPRNASLQAQVVLSFQAYPTARCVLLEV
QVPAALVQFGQSVGSVVYDCFEAALGSEVRIWSYTQPRYEKELNHTQQLPALPWLNVSADGDNVELVLNVS
EEQHFGLSLYWNQVQGPPKPRWHKNLTGPQI I TLNHTDLVPCLCIQVWPLEPDSVRTNICPFREDPRAHQN
LUQARRLRLLTLQSWLLDAPCSLPAEAALCWRAPGGDPCQPLVPPLSWENVTVDKVLEFPLLKGHPNLCVQ
VNSSEKLQLOECLWADSLGPLKDDVLLLETRGPQDNRSLCALEPSGCT SLPSKASTRAARLGEYLLQDLQS
GQCLQLWDDDLGALWACPMDKYITHKRWALVWLACLLFAAALSLI LLLKKDHAKGWLRLLKQDVRSGAAARG
RAALLLYSADDSGFERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRRQTLQEGGVVVLLESP
GAVALCSEWLQDGVSGPGAHGPHDAFRASLSCVLPDFLQGRAPGS YVGACFDRLLHPDAVPALFRTVPVET
LPSQLPDFLGALQQPRAPRSGRLOERAEQVSRALOPALDSYFHPPGTPAPGRGYVGPGAGPGAGDGT

T AEF: T8 1-20

BEBKEAL T3 /8 453-473

N-7 Y =2 NAERME 72 /M 118-121;1686-189;198-201;
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MGSSRLAALLLPLLLIVIDLSDSAGIGFRHLPRWNTRCPLASHTDDSFTGSSAYIPCRTWWALFSTKPWCY
RVWHCSRCLCQHLLSGGSGLQRGLFHLLVQKSKKS STFREYRRHKMPAPAQRKLLPRRELSERSHHISIPS
PDISHKGLRSKRTQPSDPETWESLPRLDSQRHGGPEFSFDLLPEARAIRVTISSGPEVSVRLCHQWALECE

ELSSPYDVQKIVSGGHTVELPYEFLLPCLCIEASYLQEDTVRRKKCPFQSWPEAYGSDEWKSVHETDYSQH
TQMVMALT LRCPLKLEAALCQRHDWHT LCKDLPNATARES DGWYVLEKYDLHPQLCFKFSFGNSSHVECEPH
QTGSLTSWNVSMDTQAQQLILHFSSRMHATFSAAWSLPGLGQDTLVPPVYTVSQARGSSPVSLDLIIPFLR
PGCCYLVWRSDVOFAWKHLLCPDVSYRAHLGLLI LALLALLTLLGVVLALTCRRPQSGPGPARPVLLLHAAD
SEAQRRLVGALAELLRAALGGGRDVIVDLWEGRHVARVGPLPWLWAARTRVAREQGTVLLLWSGADLRPVS
GPDPRAAPLLALLHAAPRPLLLLAYFSRLCAKGDIPPPLRALPRYRLLRDLPRLLRALDARPFAEATSWGR
LGARQRRQSRLELCSRLEREAARLADLG

VIFTNRTF R T3 /8 1-23
MEEE F AL s T3/ BE 455-472
N-2Y 3 AT : T3 /8 318-322;347-351;364-368

PN EWEAF-PE: * - (1] T3/ 8 482-488

cAMP- RUR cOMP-IREHE 70T A ¥ ¥ U LEMEERL:

73 /8% 104-108;645-649
Fo it —t Y SR T3/ M 322-329
N-3 U R A AL : T3 /M 90-96;358-364;470-476
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GCCAGGCCCTATCTCCCTGCCAGGAGGCCGGAGT TCAGACGGGGCGGTT!

T

BCCACGCGCTTCTGCCTCAGGTGTTCCTGLGTTGTTTGTCAGT GGAGAGCAGGGAGTGGGGCCAGCCAGCA
GAAACAGTGGGCTGTACAACATCACCTTCARATATGACAATTGTACCACCTACTTGART CCAGTGGGGARG
CATGTGATTGCTGACGCCCAGAATAT CACCATCAGCCAGTAT GCTTGCCATGACCARGT GGCAGTCACCAT
TCTTTGGTCCCCAGGGECCCTCGGCATCGAATTCCTGARAGGATTTCGEGTAATACTGGAGGAGCTGARGT
CGGAGGGAAGACAGTGCCAACAACTGATTCTAAAGGATCCGARGCAGCTCARCAGTAGCTTCAAAAGAACT
GGAATGGAATCTCAACCTTTCCTGAATAT GAAAT TTGARACH TTATTTCGTAAAGGTTGTCCCTTTTCC

TTCCATTAAAAACGAAAGCAATTACCACCCTTTCTTCTTTAGAACCCGAGCCTGTGACCTGTTGTTACAGE
CGGACAATCTAGCTTGTAAACCCTTCTGGAAGCCTCGGAACCTGAACATCAGCCAGCAT GGCTCGGACATG
CAGGTGTCCTTCGACCACGCACCGCATGGCTCGGACATGCAGGTGTCCTTCGACCACGCACCGCACAACTT
CGGCTTCCGTTTCTTCTATCTTCACTACAAGCTCAAGCACGAAGGACCTTTCAAGCGARAGACCTGTAAGE

AGGAGCARACTACAGAGATGACCAGCTGCCTCCTTC, TGTTTCTC ATTATATAATTGAGCTG
GTGGATGACACTAACACAACAAGAAAAGTGATGCATTAT GCCTTARAGCCAGTGCACTCCCCETGEGCCGG
GCCCATCAGAGCCGETGGCCATCACAGTGCCACT GGTAGT CATAT CGGCATTCGCGACGCTCTTCACTGTGA
TGTGCCGCAAGAAGCAACAAGAAAATATATATT CACATTTAGAT GAAGAGAGCTCTGACTCTTCCACATAC

ACTGCAGCACTCCCAAGAGAGAGGCTCCGECCGCGGCCGAAGGTCTTTCTCTGCTAT TCCAGTARAGATGG

CCAGAATCACATGAATGTCGTCCAGTGTTTCGCCTACTTCCTCCAGGACTTCTGTGGCTGTGAGGTGGCTC
TGGACCTGTGGGAAGACTTCAGCCTCT GTAGAGAAGGGCAGAGAGAATGGGTCATCCAGARGAT CCACGAG
TCCCAGTTCATCATTGTGGTTTGTTCCARAGGTATGAAGTACT TTGTGGACAAGAAGAACTACAAACACAA

T CGAGGCTC GGAGAGCTCTTCCTGGTGGCGETGTCAGCCATTGCCGAARAGCTCC
GCCAGGCCAAGCAGAGTTCGTCCGCGECECTCAGCARGTTTATCGCCGTCTACTTTGATTATTCCTGCGAG

GGAGACGTCCCCGGTATCCTAGACCTGAGTACCAAGTACAGACTCATGGACAATCTTCCTCAGCTCTGTTC
CCACCTGCACTCCCGAGACCACGGCCTCCAGGAGCCGEGGCAGCACAC GCGACAGGGCAGCAGAAGGARCT
ACTTCCGGAGCAAGTCAGGCCGGTCCCTATACGT CGCCATTTGCAACATGCACCAGT TTATTGACGAGGAG

CCCGACTGGTTCGAAAAGCAGTTCGTTCCCTTCCATCCTCCTCCACTGCGCTACCGGGAGCCAGTCTTGGA

GAAATTTGATTCGGGCTTGGTTTT TGATGTCATGTGCARACCAGGGCCTGAGAGTGACTTCTGCCTAA
AGGTAGAGGCGGCTGTTCTTGEGGCAACCGGACCAGCCGACTCCCAGCACGAGAGTCAGCATGGGGGCCTG

GACCAAGACGGGGAGGCCCGGCCTGCCCTTGACGGTAGCCGCCGCCCTGCAACCCCTGCTGCACACGGTGAA
AGCCGGCAGCCUCTCGGACAT GCCGCEECACTCAGGCATCTATGACTCGTCTGTGCCCTCATCCGAGCTGT
CTCTGCCACTGATGGARGGACTCTCGACGGACCAGACAGAAACGT CTTCCCTGACGGAGAGCGTGTCCTCC

TCTTCAGGCCT T TCCTGCCCTTCCTTCCAAGCTCCTCTCTTCTGGGTCATGCARAGE

AGATCTTGETTGCCGCAGCTACACTGAT GAACTCCACGCGGTCGCCCCTTTGTAACAAAACGARAGAGTCT
ARGCATTGCCACTTT. A A
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PSIKNESNYHPFFFRTRACDLLLQPDNLACKPFWKPRNLNISQHGSDMQVSFDHAPHGSDMQVSEFDHAPHN
FGFRFFYLHYKLKHEGPFKRKTCKQEQTTEMTSCLLQNVSPGDYIIELVDDTNTTRKVMHYALKPVHSPWA
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KGGGRGSGKGELFLVAVSAIAEKLRQAKQSSSAALSKFIAVYFDYSCEGDVPGILDLSTKYRIMDNLPQLC
SHLHSRDHGLQEPGQHTRQGSRRNYFRSKSGRSLYVAICKMHQFIDEEP DWFEKQFVPFHPPPLRYREPVL
EXFDSGLVLNDVMCKPGPESDFCLKVEAAVLGATGPADSQHE SQHGGLDQDGEARPALDGSARLQPLLHTV
KAGSPSDMPRDSGIYDSSVPSSELSLPLMEGLSTDQTETSSLTESVSSSSGLGEEEP PALPSKLLSSGSCK
ADLGCRSYTDELHAVAPL

BEBFAA > T/ 283-307

N-7 Y 3 S AALENL: T I /W 31-34;38-41;56-59;
113-116;147-150;182-185;266-269
FOEN R F PE: =] T I/BE 433-436;689-692
cAMP- R} cGMP-{EIFHET a7 A v % F—E ) VBHL:

T /8 232-235

FrirxF—¥ U SR TI/BE 312-319;416-424

N-3 U R b AT : 7% /BE19-24;375-380;428-433;
429-434;432-437;517-522;574-579;

652-657;707-712

gooon

=

ko
#

b

I
]

L
iR

IL17B5 %

P
|éll171005
[~ B - I = )

(=3
g &8 & 8 g8 8§ & &8
g & 8 g 88 8§ & =°
g 8§ 8

JP 5070117 B2 2012.11.7



BRRFR
R
wH
T
HI3ZAR
iz

D
Ras
L AR
B
(31
1]

H fif

H

(R e ]

JP 5070117 B2 2012.11.7

et 0000
: L0000z

I-000°0¥

-000°08

- 000004

0000zt

gooon

(127)

ji-galiie e
=
R
R
74
7
M

&
712
EE
e
BRRR

L AISZAR
fit

L
s
[ a%
L=

i
i

H—]

HL W
g
=]

00002

[:£284:

00000}

000021

ooooano

B R
B

L
33
MR
W
B

[ iR
B

L
L]

A

iy

A1 B

0000
00002
I 000°0%
+00009
- 000°08
- 000004
- 000°0¢t )

[ 000°0¥1

goooo

E

B

L

[2=3

.

gboooo

000°09}

[-:£220-



JP 5070117 B2 2012.11.7

gooon

(128)

ooooano

ey
BE
= . o =
E = 2 Qo # 'R EREEE: B og m B @ E =
3 ® om o #® K * & W @ D % @ 2 5 g B X = 2
PR afa T R Ere &R 2+ 23 50w i e m e R R L o
; :_LE.,_ £ o Ly N iy m PO N ST A .:LL 0000 W F ﬁ T '} ﬁ F g
00002 - 00002
L o000 - 0000
#
¥4 0 m 100000 & LY—(s 0 00009
&
-0oo'08 - 000'08
O
L - 000'00 O 000004
O
- 000'02t O .
wEZHY 00002}
[ BEYHA
B
wE
R #@om o o@mom K ®os B @ W EH
B NEEEEEEEEEEREE I i & -
n n n i i PECEEETEE oY W) 1 PETETST I I PR RO B A BT W ) 80.0 = ﬁ 4 ﬁ ﬁ m ] ] B E o§ o 'S u\m
%@Bn LA = =Tl .;: R EE sl 2R s R EeR kN a R Eou
eI E ~H_ _E:_So.c
00002 S
o000z
-000°0¥
- ooo'ot
&
Loooos 2 &
4 L¥—(40 L 00008 5
&
00008
| 00008
[
00000t
- H I 000°004
ﬁ O
- 000°024 [
wio - '0zL
W —wouy 1Tl O LgeHy 00002

BB



JP 5070117 B2 2012.11.7

(129)

ooooano

ooooano

y dfaln M sl
vvLdH-

O 1S[ADH |01 0HV[HA

ulvja]r o8julo 1 ofalv|4 v

[ ]
.W_w«\mo‘mmm:mzﬂ_@( mm_:.u_imim;f 13FslLaoflxE- - - - - -
Alglad

Tadooi[dvsdulaHuoun
INA2ONHODV Y10YANEA

..... [N L N[N H 8 N N

......... _mw_omm;ﬁ>
0914733vsAlHd LoslHd
LRI -[dlodunpodNudsNd

............... vd i@y

13 14 1516
IL17R ECD

78 91011 12
Ry5—

IL17R ECD

A <4_W_M_z:m=u._o>wv_ o---%35HDdHY

Al aE L uEY 3 v[pldlLd1osDauslodyy
<:w_z><Emo ufgl- - - - - ddldlon

1L as A OyE s nidollalgf- - - - - - - - - Elr

700 d|1jd[N Tajd ._m>m:>q_w_<mw@._mwn_.mh
M0 4 A H|a 3jolL|afAEAUML S wzc:._.@<w4 L6

dd|3a

sYV[IT1ssATVA
I N A3 3INBIV|A
ALYlddNMQ N

Ad

HiHHAdA
d 1A 3

- - oAkt

- - - Ag96T
v A H H[akst

§dAdASAsET

o 1 d[pAsNwort

x>-4 3[s NJeszt
x;jm_._.;_ 18v1
[0

JlsulyNswmo se
ia AlgJs s - e

...... zv
IVOOMNVOYY 1 THIdY
wwuEar1a1dADHdD[d Y

ofldN------

VIAAD[QI3 7St 7TSSAIA9UdH3IUN T

13
...... of

mn:x<JoF:E;p

._"_.:wm:_p:w.... t
C

suldosfBE T ST I I TN dMa
sy EIashT s Ans Ile dIn - - - - - - T

SIH 1t —O4 <C+ L1+
SIH'ELIIHLLT+
LN+ —_
- a

94— o4 AE
o421

o' gL

qvw L1 1 21T
qvuw 21T1-1%
VIN-N

o™ (—o~C

23 2LLU

gL

avw LL1- 1 +2171
qyw Zp-g

)

A

(

VIN-N

EPAN 0]
fe7AN [}
PAN R

EFANIy
LY
a1y

PAN ]

344
o245 1]
74N ]

PAS ]

2174
LY
a1y

FANIR]

ErASI]
QL1
asly

21

EVAR)

OLL-=T

a1

-1

A—oF"

[ PAR |l

L) —
-1 —
@ -

gooon

(VAL |

gboooo

HERUBERX By

)

(A

WaHES B

W
RERASH
24

it

(B)



12

[L-6] (pa/mb)

[TNF-al (pg/ml}

- ©

HEJOURA—CTCTAN

g8 B
T

3
T

zZ

avka—iL 117
FeBV 08

1977 —

THP1#iE

IL17BFc IL17CFc

T

1] 1

Ayzy— avka—iL L7
FeBL\UE

IL17BFc IL17CF¢

05 0.5 GITR

0.1

0.03

0.01

+

A

(B)

(ug)

IL-17E $$BAO8—

293

TK-10

(B)

(A)

(130)

ooooano

=
-3
~
Ll
=

BEEO—F

JP 5070117 B2

IL-17
IL-178
IL-17C

2012.11.7

IL-17E

LeFEs—

U—DHAPNAUIE, ERTS
UHYPBREOREE—EET D

' ‘//)rjf/// i ? ?
O (\ (—\ !
17R 17RH1 17RH2 17RH3 17RH4
O000ao
= o
< =
~ 8
f—o—i
48 =
z i
w0
by S
3 =
2 =
13
@ Laa Ly 1 | =4
o o < =)
E 3 § 8 8 8 °
o @
&
18 =
Z T Z
<
D) &
2 £
o
2 48 =
1ot
1 2 1 TR RV | c;°
o
g 8 8 £E 58 ¢
(w/6d) HXP-INL (u/Bd) WX o-INL



ooooano

googao

(cpm)

PGERL

O

(131)

NI )
=]
T

— avba—JLFg

— L17BFc

0 1
100 1ot 102 108 104
# % % Z  (LOG-Fitc)
(A)
80
5 8o
@ avka—iFe
# 40
£ —— IL17CFe
8 sl
0 I}
100 10! 102 103 10t
# %% E  (LOG-Fito)

(B)

—BEERREOMER, IV IRERRILERIHT S
W-17ORBGEEEMELLEL

30
25+
20
15
101

51

s (uM)

T

-
o

65
60
554
50
454

FaFATIa okl (ug)

20000(
160000+
120000

40000

JP 5070117 B2 2012.11.

ooooao
L-171E, HERMIYOROHEEFBL TOAHERETS
g 30 ’:L
251
H
§ 204+ (==
3 B
R o151
K 10
g ]
, v o T
01 1 1 1, 10 {L-1al
€
g
#
4o
At
g i
EN
3 L
i
o
™ -100000 . L e
-120000
ogoooad
L1706, ~BIEERMEORBBRUIL o -FEBEEETS
80
50.
2 407
w
&
& 30
1
20
10 —
w7 - + - +
-1
ooodoao
EHHOEER, IL1-a FRICEDIMI VIR EE
RS BRI UTRERERELLN
- 50
34
£
Mo pm e o T4
- NIO + NIO + NL+ IL-tra+
= 100
2
g o
£ 8] 7
g 0 ——
& - NL+  IL-fra+
£
g
]
g 7 0l
b4 + MO+  NIL+ li-fra+




(132) JP 5070117 B2 2012.11.7

ooooano gooon

BERE~DIL-17CHHELE

= BEEE
e 4 omoa
53 sgom
B 204
R
X 101
*
N
a 0 e e
n 1% 0.1%  UNQ561
0 S ]
] ﬁ
£ ~20000 ]
# & .
4= 40000+
R
S 500004 1
R B .
I -800004 P
n L
-100000 i! a ﬁ
8 A
55 N _
g 1
i 4 ]
: p «
E 25 @ K i
: 1k
10 ¢t i1
5 i v ® 2 TS T SRS T ST PR Bwee
(=] w o w L=} ©w [~3 n
IL-1at 2 = U
LOEN L-F BB HAd VD
OoooOooao
MEICHFIEL, SERICRRT BIL-17D .
wof &r/
8o ‘fﬂ
R eofr
®
-
ot
20




(133) JP 5070117 B2 2012.11.7

ooooano
0005070117000001 . app




(134)

JP 5070117 B2 2012.11.7

oooooooooon

(GL)Int.CI.
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

14/54
19/00
16/00
38/00
48/00
35/76
36/06
35/74
35/64
35/48
39/395
37/02
37/06
19/02
29/00
25/28
21/00
9/00
7/06
7/04
3/10
13/12
25/00
25/02
1/16
17/00
17/06
17/04
11/02
11/06
37/08
11/00
1/04

@EHOO0OoDooo
(30000000
(330000000
@EHOO0OoDO0oo
(30000000
(330000000
@EHOO0ODooo
(30000000
(330000000
@EHOO0OD0Oo
(30000000
(330000000
@EHOO00000O0

oo
(2006.01) 0000 14/54
(2006.01) 0000 19/00
(2006.01) 0oo0  16/00
(2006.01) oooo 37/02
(2006.01) 0000  48/00
(2006.01) 0ooo  35/76
(2006.01) 0ooo  35/72
(2006.01) 0000 35/74
(2006.01) 0000 35/64
(2006.01) 0000 35/48
(2006.01) 0000 39/395
(2006.01) 0ooO  37/02
(2006.01) 0ooo  37/06
(2006.01) 0000 19/02
(2006.01) 0000 29/00
(2006.01) 0000 25/28
(2006.01) 0ooo  21/00
(2006.01) oooo  9/00
(2006.01) oooog  7/06
(2006.01) oooo 7/04
(2006.01) 0oo0od  3/10
(2006.01) 0000 13/12
(2006.01) 0ooo  25/00
(2006.01) 0ooo  25/02
(2006.01) 0oood 1716
(2006.01) 0ooO  17/00
(2006.01) 0ooo  17/06
(2006.01) 0000 17/04
(2006.01) 0000 11/02
(2006.01) 0000 11/06
(2006.01) oooo 37/08
(2006.01) 0000 11/00
(2006.01) 0000 1/04

60/175,481

0012010110 (2000.1.11)

00 (US)

PCT/US00/04341

00120 20180 (2000.2.18)

00 (US)

PCT/US00/05841

00120 30 20 (2000.3.2)

00 (US)

60/191,007

00120 30 210 (2000.3.21)

00 (US)

PCT/US00/07532

godano
gooo
gogo
goano
oooo
gogo
goan
oooo
gooo
goano
goano
oooo
gogo
agoan
oooo
gogo
goan
godano
gooo
gogo
godano
oooo
gogo
agoan
oooo
gooo
goan
goano
oooo
gogo
agoan
oooo
gogo

goood
goood
goood
goaod
goood
goood
goood
goood
goood
goood
goaod
goood
goood
goaod
goood
goood
goood
gbodood
goood
goood
goood
goood
goood
goaod
goood
goood
goood
goaod
goood
goood
goaod
goood
goood



(30000000
(330000000
@EHOO0O0D0Oo
(30000000
(330000000
@EHOO00000O0
(30000000
(330000000
¢EHOO00000o
(30000000
(330000000
@eHOO0Ooooo
(30000000
(330000000
@eHOO0Ooooo
(30000000
(330000000
@EHOO0OODooo
(30000000
(330000000
@EHOO0Oo0oo
(30000000
(330000000
@eHOO0ODO0Oo
(30000000
(6330000000

oooo

0012030 210 (2000.3.21)
00 (US)

PCT/US00/15264
0012060 20 (2000.6.2)
00 (US)

60/213,087

[0 120 60 2200 (2000..6.22)
00 (US)

09/644,848

[0 120 80 2200 (2000.8.22)
00 (US)

PCT/US00/23328

010 1201 80 2400 (2000.8.24)
00 (US)

60/242,837

[0 120 100 240 (2000.10.24)
00 (US)

PCT/US00/30873
00120 110 100 (2000.11.10)
00 (US)

60/253,646

00120110 280 (2000.11.28)
00 (US)

PCT/US00/32678
0012012010 (2000.12.1)
00 (US)

(72000 DOOoooooooooo
gbobdoboboobooboboboooooooooooooooooboooooooooooo
ooooao

(72000 DOooooooooo
gbobobobooboobobobooooooooooooooooooooooooooooo

(000 DOO0O0O0OOOoOooooo
gboobobobooboobobobooooboobooooooobooooooooooooooo

O

(72) 000 OO0O0O0OOO0Ooooooooo
oobooooboobooooboobbooobooobboobooooboooooooboogoon

(72000 DOOooOoooooooooooooooo

(135)

JP 5070117 B2 2012.11.7

gbobdoboboobooboboboooooooooooooooooboooooooooooo
oooooooo

(72)000 OOO0O0oO0oDoooooobo
gbobobobooboobobobobooboobobobooooboobobooa

(2000 DOO0O0O0OOoOd
gboobobobooboobobobooooboobooooooobooooooooooooooo
goooooon

(2)000 OO0O0OOoooooooo
oobooooboooooobooobooboooobbooboooboooboooooooooaon

O



(136) JP 5070117 B2 2012.11.7

(72000 DOO0O0O0OOOo
gbobobobobobobobobooboboboooboobobobooboo
(72000 DOOoOoooooooooo
ububobdgbobooboobooooooooooooooooooooooooooooooo
(72) 000 DO0O0O0O0O000oOoooDoooo
gboobobooboooboooooooooooooooooooobobooooogn
(72000 OO0O0ooooooooo
oobooooboooooooboobooooboooboooboboooooooobooooo
(72)000 OOO0OO0O0DOoOoooooDo
gbobobobooboobobobooooooboooooooooooooooooooooo
ogo
(72) 000 DOO0O0O0OO0OooOoooooo
gbobobobobooboooooooooooooooooooobooooooogn
(72000 O0O0OOoOoOoooooooo
oobooooboooooobobooboooobbooooooboooboooobooooooon

ugbodg gobdaobd

G6) 0000 ODOOOOOOOobDOoooboOoobooooogooo
gboboobobobobobobobobooo

(58)000000(Int.Cl.O0O0)
000000000000ooooon
0000000000000000000000000
0000000000000000000000000000000000
0000000000000000000000000
000000000000ooO



[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RBA

CPCH¥=

IL-17RIR Z fh % E6TT g

JP5070117B2 AFF(AE) B
JP2008109843 miE A
BEREMRARLE

Genentech’A A

Genentech’2 &

FIVITY
740X Y 7IL>
VPRSP
dyH—KA—KU—
dR7AF—F—LYI—
JUILFAVURARNT 7= 1—
H—Z—F—2AFAVI)
U—N\>Fav
ESYTRATT—
SYAAZIN
NYBYALY X/ —
NYFLYUF¥—RIL
DRFRIY T —

YA T LRE—Z Y F—
VY KIAUTLTA
TYRSHZINY—

F T
Za)lNagy7,IL>
JA, v —=X2
dyA—RA—RU—
dRTAF—R=) 11—
TJIINTAOVANTT7— 21—,
HN—Z—F—RFT14>,T).
D—N>Far
ETZVTRATDI—.
AIAAZTI
NoavhALr X/ —
NoFLUFvy—RII.
D2FXRIAV>T—.
DAVT LR E— TV F—
DY RTAVTLTA.
YOARSAZIIIL,D—.

2012-11-07

2008-04-21

patsnap

C12N15/09 C12N5/10 C12N1/21 C12N1/19 C12P21/02 C07K14/54 CO7K19/00 CO7K16/00 A61K38/00
A61K48/00 A61K35/76 AG61K36/06 A61K35/74 A61K35/64 A61K35/48 A61K39/395 A61P37/02 A61P37
/06 A61P19/02 A61P29/00 A61P25/28 A61P21/00 A61P9/00 A61P7/06 A61P7/04 A61P3/10 A61P13
/12 A61P25/00 A61P25/02 A61P1/16 A61P17/00 A61P17/06 A61P17/04 A61P11/02 A61P11/06
A61P37/08 A61P11/00 A61P1/04 A61K31/70 A61K38/17 A61K38/20 CO7K14/715 CO7K16/24 CO7K16

/28 C12N15/12 C12N15/62 GO1N33/53 GO1N33/566

A61P1/00 A61P1/04 A61P1/16 A61P3/02 A61P3/10 A61P5/14 A61P7/00 A61P7/02 A61P7/04 AG1P7
/06 A61P9/00 A61P11/00 A61P11/02 A61P11/06 A61P13/12 A61P17/00 A61P17/02 A61P17/04
A61P17/06 A61P19/00 A61P19/02 A61P19/04 A61P21/00 A61P25/00 A61P25/02 A61P25/28 A61P27


https://share-analytics.zhihuiya.com/view/c646b261-8cb8-4eb0-8cf4-f4efd6085e8b

F-TERMZ %S

L 5E4X

H 2T SR

S EREEEE

BE(X)

/02 A61P29/00 A61P31/00 A61P31/12 A61P35/00 A61P37/00 A61P37/02 A61P37/06 A61P37/08
ABG1P43/00 CO7K14/54 CO7K14/7155

C12N15/00.ZNA.A C12N5/00.102 C12N1/21 C12N1/19 C12P21/02.K C07K14/54 CO7K19/00 CO7K16
/00 A61K37/02 A61K48/00 A61K35/76 A61K35/72 AG1K35/74.A A61K35/64 A61K35/48 A61K39/395.Y
A61P37/02 A61P37/06 A61P19/02 A61P29/00.101 A61P25/28 A61P21/00 A61P9/00 A61P7/06 A61P7
/04 A61P3/10 A61P13/12 A61P25/00 A61P25/02 A61P1/16 A61P17/00 A61P17/06 A61P17/04 A61P11
/02 A61P11/06 A61P37/08 A61P11/00 A61P1/04 A61K35/54 A61K36/062 A61K38/00 A61K38/16
AB1K38/19 A61K38/20 C12N15/00.A C12N15/00.AZN.A C12N5/00.B C12N5/10

4B024/AA01 4B024/AA11 4B024/BA26 4B024/BA61 4B024/CA04 4B024/CA05 4B024/CA06 4B024
/CAQ7 4B024/CAQ09 4B024/CA10 4B024/DA02 4B024/DA03 4B024/DA06 4B024/DA12 4B024/EA02
4B024/EA04 4B024/FA02 4B024/FA07 4B024/FA10 4B024/GA11 4B024/GA18 4B024/GA19 4B024
/HAO03 4B024/HA08 4B024/HA14 4B064/AG02 4B064/CA02 4B064/CA06 4B064/CA10 4B064/CA19
4B064/CC24 4B064/CE12 4B064/DA01 4B065/AA26X 4B065/AA80X 4B065/AA90X 4B065/AA93X
4B065/AA93Y 4B065/AB01 4B065/AC14 4B065/BA02 4B065/BA25 4B065/CA24 4B065/CA44 4C084
IAAQ2 4C084/AA03 4C084/AA07 4C084/AA13 4C084/BA01 4C084/BA08 4C084/BA22 4C084/CA18
4C084/CA53 4C084/DA01 4C084/DA12 4C084/DA39 4C084/NA14 4C084/ZA01 4C084/ZA02 4C084
/ZA15 4C084/ZA36 4C084/ZA53 4C084/ZA55 4C084/ZA59 4C084/ZA66 4C084/ZA75 4C084/ZA81
4C084/ZA89 4C084/2B02 4C084/ZB07 4C084/ZB08 4C084/ZB11 4C084/ZB13 4C084/2B15 4C084
1ZC02 4C084/ZC35 4C084/2C41 4C085/AA34 4C085/BB42 4C085/CC22 4C085/EE01 4C087/AA01
4C087/AA02 4C087/BB21 4C087/BB61 4C087/BB65 4C087/BC11 4C087/BC34 4C087/BC83 4C087
/CA12 4C087/NA14 4C087/ZA01 4C087/ZA02 4C087/ZA15 4C087/ZA36 4C087/ZA53 4C087/ZA55
4C087/ZA59 4C087/ZA66 4C087/ZA75 4C087/ZA81 4C087/ZA89 4C087/2B02 4C087/2B07 4C087
/ZB08 4C087/ZB11 4C087/ZB13 4C087/ZB15 4C087/2C02 4C087/2C35 4H045/AA10 4H045/AA11
4H045/AA20 4H045/BA10 4H045/BA41 4H045/BA53 4H045/CA40 4H045/DA02 4H045/DA75 4H045
/DA86 4H045/EA20 4HO045/FA72 4HO045/FA74 4H045/GA26

60/172096 1999-12-23 US
PCT/US1999/031274 1999-12-30 WO
60/175481 2000-01-11 US
PCT/US2000/004341 2000-02-18 WO
PCT/US2000/005841 2000-03-02 WO
60/191007 2000-03-21 US
PCT/US2000/007532 2000-03-21 WO
PCT/US2000/015264 2000-06-02 WO
60/213807 2000-06-22 US
09/644848 2000-08-22 US
PCT/US2000/023328 2000-08-24 WO
60/242837 2000-10-24 US
PCT/US2000/030873 2000-11-10 WO
60/253646 2000-11-28 US
PCT/US2000/032678 2000-12-01 WO

JP2008278887A
JP2008278887A5

Espacenet

EfRMEE  BEAARNE-17 (IL-17 ) BRZ. BRAER  XFFHZEKIL-17E ( PRO10272%0k ) , —F o B REIKH
BBD T, —REEXMKEY TFINRENBEEIAR , —HHRESKUI FTEHRUNSERNRRSHBMEERLBEMRT 2E

REONFIISHFcEE , EREMREENHSG , AREZSHNFESE. Z


https://worldwide.espacenet.com/patent/search/family/040140243/publication/JP5070117B2?q=JP5070117B2

YA,

Foya -4

MR
BV

-7 LR .



