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/*

¥

#include <stdio.h>

#include <ctype.h>
#define MAXIMP 16 /* max jumps in a diag */

jldefine MAXGAP 24 /* don't continue to penalize gaps larger than this */
f#define JMPS 1024  /* max jmps in an path */

#define MX 4 /* save if there's at least MX-1 bases since last jmp */
#idefine DMAT 3 /* value of matching bases */
fidefine DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap */

#define DINS1 1 /* penalty per base */

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

#define PINS1 4 /* penalty per residue */

struct jmp {

short n[MAXIMP]; /* size of jmp (neg for dely) */

unsigned short x[MAXIMP];

/* base no. of jmp in seq x */

k /* limits seq to 2716 -1 ¥/
struct diag {
int score; I* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ips /* list of jmps */
b
struct path {
int spc; /* number of leading spaces */
short  n[JMPS];/* size of jmp (gap) */
int x[IMPS]; /* loc of jmp (last elem before gap) */
I
char *ofile; /* output file name */
char *namex[2]; /* seq names: getseqs() ¥/
char *prog; /* prog name for err msgs */
char *seqx[2]; /* seqs: getsegs() */
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 len0, leni; I* seq lens */
int ngapx, ngapy; /* total size of gaps */
int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; J* current offset in jmp file */
struct  diag *dx; /* holds diagonals */
struct  path ppl2l; /* holds path for seqs */
char *calloc(), *malloc(), *index(), *strcpy();

char *getseq(), *g_calloc();

JP 2010-57491 A 2010.3.18
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/* Needleman-Wunsch alignment program

*

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

* F N * %

*

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
|5

static

k

_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

_pbval[26] = {

1, 2l(1<<(D~"ANI(1<<(N'-"'A)), 4, 8, 16, 32, 64,

128, 256, OXxFFFFFFF, 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)

main(ac, av)

.

main
int ac;
char *avl ];

prog = av[0};

if (ac !=3) {
fprintf(stderr,"usage: %s filel file2\n", prog);
fprintf(stderr,"where filel and file2 are two dna or two protein sequences.\n");
fprintf(stderr,"The sequences can be in upper- or lower-case\n");
fprintf(stderr," Any lines beginning with ";' or '<’ are ignored\n");
fprintf(stderr,"Output is in the file \"align.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 possibie jmps */
readjmps(); /* get the actual jmps */

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

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

10

20

30

40



(26) JP 2010-57491 A 2010.3.18

1 (#EE)

/* do the alignment, return best score: main()
* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983
* pro: PAM 250 values
* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx

*to a gap in seq y.

*

nw()
nw

{
char *px, *py; /* segs and ptrs ¥/
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, row1 */
int mis; /* score for each type */
int ins0, ins1; /* insertion penalties */
register id; /* diagonal index ¥/
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, YY; /* index into seqs */

dx = (struct diag *)g_calloc("to get diags", lenO+lenl+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", lenl+1, sizeof(int));
coll = (int *)g_calloc("to get col1", len1+1, sizeof(int));
ins0 = (dna)? DINSO : PINSO;

ins1 = (dna)? DINS1 : PINS1;

smax = -10000;
if (endgaps) {
for (colO[0] = dely[0] = -ins0, yy = 1; yy <=lenl; yy++) {
colO[yy] = dely[yy] = colOfyy-1] - ins1;
ndelylyy] = yy;

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

for (yy = 1; yy <=lenl; yy++)
dely[yy] =-ins0;

/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <=1en0; px++, xx++) {
/* initialize first entry in col

¥
if (endgaps) {
if (xx==1)
col1[0] = delx = -(insO+ins1);
else
col1[0] = delx = col0[0] - ins1;
ndelx = xx;
}
else {
col1f0] = 0;
delx = -ins0;
ndelx = 0;
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for (py = segx[1], yy = 1; yy <= lenl; py++, yy++) {

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

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

mis +=_day[*px-'AT[*py-'A’];

/* update penalty for del in x seq;
* favor new del over ongong del
* jgnore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely(yy] = colO[yy] - (insO-+ins1);
ndely[yyl=1;

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

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if (coll[yy-1] - insO >= delx) {
delx = col1{yy-1] - (insO+ins1);
ndelx=1;
}else {
delx -=insl;
ndelx++;

} else {
if (collyy-1] - (insO+ins1) >= delx) {
delx = col1{yy-1] - (insO+ins1);
ndelx=1;
}else
ndelx++;

}

/* pick the maximum score; we're favoring
* mis over any del and delx over dely
*f
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id=xx-yy+lenl-1;
if (mis >= delx && mis >= delylyyl)
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 (+Hj >= MAXIMP) {
writejmps(id);
ij = dx[id}.ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}

}

dx[id].jp.n[ij] = ndelx;
dx{id].jp.x[ij] = xx;
dx[id].score = delx;

else {
col1[yy] = dely[yy}:
ij = dx{id).ijmp;
if (dx[id}.jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) |j mis > dx[id].score+DINS0)) {
dxfid}.ijmp++;
if (+Hj >=MAXIMP) {
writejmps(id);
ij = dx[id]djmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}

}

dx[id}.jp.n(ij] = -ndely(yyl;
dx[id].jp.x[ij} = xx;
dx{id].score = dely[yy];

}
if (xx == len0 && yy < len1) {
/* last col
*/
if (endgaps)
colllyy] -= insO+insl*(lenl-yy);
if (coll{yy] > smax) {
smax = col1(yyl;
dmax =id;

}

}
if (endgaps && xx < len0)

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

smax = coll{yy-1];

dmax = id;

tmp = col0; col0 = coll; coll = tmp;

}

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

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

(void) free((char *)col0);

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

A 2010.3.18
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1*

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

* gtatic:

* 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 Iine of stars: dumpblock()

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

*

#include "nw.h"

#define SPC 3
#define P_LINE 256 /* maximum output line */

#define P_SPC 3 /* space between name or num and seq */

extern _day[26][26];

int olen; /* set output line length */
FILE *fx; I* output file ¥/
print()
print
{

Y

int 1x, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w")) == 0) {
fprintf(stderr,"%s: can't write %s\n", prog, ofile);
cleanup(1);

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

olen = 60;

Ix =1len0;

ly =lenl;

firstgap = lastgap = 0;

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

ppl0].spc = firstgap = lenl - dmax - 1;
ly -=ppl0].spc;

}

else if (dmax >lenl -1){ /*leading gapiny */
pp[1).spc = firstgap = dmax - (lenl - 1);

Ix = pp[1].spc;

}

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

} :

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

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

10

20

30

40



J*
* trace back the best path, count matches
*/

(30)

&1 (=)

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 =siz0 = sizl = Q;
pO = seqx[0] + pp[1].spc;
P! = segx[1] + pp[0].spc;
n0 = pp[1].spc + 1;

nl =pp[0l.spc + 1;

if (xbm{*p0-'A"1&xbm[*p1-'A"])

nm++;

if (n0++ == pp[0].x[i0])

siz0 = pp[0].n{i0++];
if (@1++ == pp[1].x[i1])

sizl = pp[1].nfil++]);

nm=0;
while ( *p0 && *p1){
if (siz0) {
pl++;
nl4+;
§iz0--;
}
else if (sizl) {
pO++;
n0++;
sizl--;
}
else {
pO++;
pl++;
}
}
/* pct homology:

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

*/
if (endgaps)
Ix = (len0 < Ien1)? len0 : leni;
else

x=(1x<l1y)?Ix: ly;

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

fprintf(fx, "\n");

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

JP 2010-57491 A 2010.3.18
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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) {

}
if (dna)

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

fprintf(fx,
"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base) ",
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 Y0s%s\n",
firstgap, (dna)? "base” : "residue”, (firstgap ==1)?"": "s",
lastgap, (dna)? "base" : "residue", (lastgap == 1)? B
else
fprintf(fx, "<endgaps not penalized\n”);
}
static nm; /* matches in core — for checking */
static Imax; /* lengths of stripped file names */
static ijl2]; /* jmp index for a path */
static nc[2}; /* number at start of current line */
static ni[2]; /* current elem number -- for gapping */
static sizf2];
static char *ps[2]; /* ptr to current element */
static char *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_alignQ pr_align
{ .
int nn; /* char count ¥/
int more;
register i;

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

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

ncfi] = 1;

nifi] =1;

sizfi] = ij[i] = 0;

pslil = seqxlil;

poli] = outli]; }
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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 (pplil.spc) { /* leading space ¥/
*polil+=""
ppli].spc--;

}
else if (siz[i]) { /*in a gap ¥/
*polil++ ="}
siz[i]--;
}
else { /* we're putting a seq element
*/
*poli] = *ps[i];
if (islower(*ps(i]))
*ps[i] = toupper(*ps[i]);
polil++;
pslil++;

1*
* are we at next gap for this seq?
*/

if (ni[i] = pplilx[ijfi)]) {
/*

* we need to merge all gaps
* at this location
*/
sizli] = pplil n[ij{i}++];
while (nifi} == pp[i].x[ijli]])
siz[i] += pplil.nijlil++;

nifiJ++;

}

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

nn = 0;

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

dumpblock()

dumpblock

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

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

if{i==0)
nums(i);
if G == 0 && *out{1])
stars();
putline(i);
if ( == 0 && *out[1])
fprintf(fx, star);
ifi==1)
nums(i);
}
}
}
1* ,
* put out a number line: dumpblock()
*
static
nums(ix)
int ix;y /* index in out[ ] holding seq line */
{
char nline{P_LINE];
register i Js
register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
%, pn = |;
for (i = nclix], py = out[ix]; *py; py++, pn++) {
itCpy==""{l*py=")
*pﬂ = ] l;
else {
if (%10 =0} (i == 1 && nc[ix] = 1)) {
j=G0<0)?-i:1;
for (px = pn; j; j /=10, px--)
*px =j%10 +'0"
ifi<0)
*px = 1_';
}
else
*pn = ' ';
i++;
}
}
*pn = "0
nefix] =1
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(void) putc(\n', £x);
}
1* -

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

JP 2010-57491 A 2010.3.18
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int i
register char *px;

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

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

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

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

*/
static
stars()

{

stars

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

if (1*out[0) || (*out[0] == "' && *(pol0]) ="") |
out[1] ]| (*out[1] ="" && *(po[1]) ="")

return;

pX = star;

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

for (p0 = out[0], p1 = out[1]; *p0 && *pl; pO++, pl4+) {
if (isalpha(*p0) && isalpha(*p1)) {

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

cx ="

cx="%
else
cX = ] l;
}
else
CcX = [ I;
*px++ =CX;
1
*px-++="\n";
*px ="\0'

JP 2010-57491 A 2010.3.18
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/*
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn)
stripname
char *pn; /* file name (may be path) */
{
register char *px, *py;
py=0;
for (px = pn; *px; px-++)
if ()px=="7)
py=px+1;
if (oY)
(void) strcpy(pn, py);
return(strien(pn));

10
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1*
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxien
* 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 */ 10
FILE  *f; '
int cleanup(); /* cleanup tmp file */

long 1seek();

/*
* remove any tmp file if we blow
*/
cleanup(i) cleanup
int i;
if ()
(void) unlink(jname);
exit(i); 20
}
[*

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

* seq in upper or lower case

*f

char *
getseq(file, len) getseq
char *ile; /* file name */
int *len; /* seq len ¥/
{
char line[1024], *pseq; .
register char *px, *py; 30
int natgc, tlen;
FILE *fp;

if ((fp = fopen(file,"r")) == 0) {
fprintf(stderr,"%s: can't read %s\n", prog, file);
exit(1);
}
tlen = natgc = 0;
while (fgets(line, 1024, fp)) {
if (*line ==",'|| *line =='<' || ¥line ==">")
continue;
for (px = line; *px !="\n'; px++)
if (isupper(*px) || islower(*px))
tlen++; 40

}

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

pseq[0] = pseq[1] = pseq[2] = pseq[3] = \0';
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~.getseq
py=pseq +4;
*¥len = tlen;
rewind(fp);
while (fgets(line, 1024, p)) {
if (Hline ==";' || ¥line == '<' || *line == >")
continue;
for (px = line; *px !="\n"; px++) {'
if (isupper(*px))
*py++ = *px; 10
else if (islower(*px))
*py-++ = toupper(*px);
if (index("ATGCU", *(py-1)))
natgc++;
}
}
*py++="0'
*py =05
(void) fclose(fp);
dna = natge > (tlen/3);
return(pseq+4);
}
char * 20
g_calloc(msg, nx, sz) g_calloc
char *msg; /* program, calling routine */
int nx, sz; /* number and size of elements */
{
char *px, *calloc();
if ((px = calloc((unsigned)nx, (unsigned)sz)) ==0) {
if (*msg) {
fprintf(stderr, “%s: g_calloc() failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz);
exit(1);
}
}
return(px);
} 30
/*
* get final jmps from dx[ ] or tmp file, set pp{ ], reset dmax: main()
*
readjmps()
readjmps
{
int fd=-1;
int siz, i0, il1;
register i, j, xx;
if () {
{(void) fclose(fj);
if ((fd = open(jname, O_RDONLY, 0)) < 0) { 40
fprintf(stderr, "%s: can't open() %s\n", prog, jname);
cleanup(1);
}
for (i = i0 = i1 = 0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {

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

’
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F1(\EE)

...readjmps

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

(void) Iseek(fd, dx[dmax].offset, 0);

(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));

(void) read(fd, (char ¥)&dx{dmax].offset, sizeof(dx[dmax].offset));

dx[dmax].ijmp = MAXIMP-1;
}
else

break;

}

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

}
if£G>=0){
siz = dx[dmax].jp.n[j1;
xx = dx[dmax]}.jp.x[j};
dmax += siz;
if (siz<0) { /* gap in second seq */
pp[1].n{il] = -siz; '
XX 4= siz;
/*id=xx-yy+lenl -1
*/
ppl1).x[i1] = xx - dmax + lenl - 1;
gapy+t; (
ngapy -= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
il++; )

}

elseif (siz>0){ /*gap in first seq */
ppi0).n[i0] = siz;
pp{0].x[i0] = xx;
gapx++;
ngapx += siz;

/* ignore MAXGAP when doing endgaps */

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

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

for (j =0, i0--; j < i0; j4-+, i0--) {

i=pp[0).n(j]; pp[0].n[j] = pp[0].ni0]; pp[0].n[i0] =1;
) i= ppl[0].x[j]; ppl0]-x[j] = pp[0].x[i0); pp[0].x[i0] =1i;
for (j =0, il--; j <il; j4+, i1--) {

i= pp[1]-n[j]; pp[1]-n[j] = pp[1].n{il]; pp[1].nfil] =iy

i=ppl1]1-x[j1; pp(13-x{j] = pp[1].x[i1]; pp[1].x[i1] =1;

}
if (fd >=0)

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

(void) unlink(jname);
fi=0;
offset = 0;
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1 (#EE)

I*
* 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(sgderr, "%s: can't mktemp() %s\n", prog, jname);
cleanup(1); :

}

if ((fj = fopen(jname, "w")) == 0) {
fprintf(stderr, "%s: can't write %s\n", prog, jname);
exit(1);

}

}
(void) fwrite((char *)&dx{ix}.jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);

}
goo0oo0ogadg
&2
PRO ).9.9.6.6.9.0.9.9.9.0.0.9.0.0.4 (BRX=1573/%)
IR XXXXXYYYYYYY Ex=1273/8)

% T3/ BREFIR—%=

(ALIGN-2 TR EENZ2D2DRIRTFFEFNOBO—BHT 37I/BEEDOR) ~ PROFRIRTFFOTI/ BE
ZEoB¥) =

5+15=33. 3%

3
PRO XXX XKXXX (Ex=1073/B)
sy nNI" XXXXXYYYYYYZZYZ (Bx=1573/8)

% T73/BREFIR—%=

(ALIGN-2TREENB2ODORIRTFFEFIOBEDO—BT 37 I/ BEEDE) ~ (PROBIRTFFOT I/ B%E
Eo¥) =

5+10=50%

&4
PRO-DNA NNNNNNNNNNNNNN (RE = 14 X7 LFFF)
tt# pNA NNNNNNLLLLLLLLLL (R& = 16 X7 LAFF )

s ERESIR—M -

(ALIGN-2 TREEND 2 DDOEBES| OMD—KT 5 X 7 LAF Fokk)
+ (PRO-DNAKZBEECH|DX 7 LA F FOREK) =

6 + 14 = 42.9%
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&5
PRO-DNA NNNNNNNNNNNN (BE = 12 X7 LAFF)
8 DNA NNNNLLLVV (BEX = 9 XZ7ULFFF)

s KEMEESIE—M =

(ALIGN-2 TRE &N D 2 DOEMEFIOMO—ET 35X 7 LAF FO#K)
+ (PRO-DNAKEMEERFIDX 7 L AF FORK) =

4 + 12 = 33.3%
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FIGURE 1

ATCGGTTAGCGCCTTGCCATGATTAATCCAGAGCTGCGGGATGGCAGAGC TGATGGC TTCATACATCGGATAGTT
CCCAAGTTGATACAARACTGGAAGATTGGCCTTATGTGCTTCCTGAGTATTATTATTACTACAGTTTGCATTATT
ATGATAGCCACATGGTCCARGCATGCTARACCTGT GGCATGTTCAGGGGACTGGCTIGGAGTGAGAGATARGTGT
TTCTATTTTTCTGATGATACCAG TTGGACAGCCAGT. ATATTTIGTAGTTTCC: G CTIGCT
CAGATTGATACACAAGRAGACATGGAATTTTT! GGTACGCAGGAACTGATATGCACTGGATTGGAC TAAGC
AGGAAACAAGGAGATTCTTGGAAATGGACAAATGGCACCACATTCARTGGT TGGCCATCARACTCCARATGGTCT
TGCAACTGGAGCCTCCGACARTGGCTTCTTCTGCT GEGACCCCT TAGATAGGCCTCTGAGGGAGCTCTGACTGCT
GTTTCCCCARBACAATGTCCCCTGTCAGCAGGAAGCAGTTARATCAGTCTITCATCCTTATCCTTAATATAACGGC
AGTTAGATGTACTTCTT TAGAGGGAGTAAATTTATCAATTCAGAGCAATTCATCCTCCTCTTTCCATCTTTGATT
CACAGTTAATAGGCTATARATTTTGATAATGTAGRATAAACTACAGAARNCTTCTIG

ooaon
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FIGURE 2

MINPELRDGRADGFIHRIVPKLIONWK IGLMCFLS TIITTVCIIM (ATWSKHAKP VACSGDWLGVRDKCEYFSDD
TRNWLASKIFCSLQKAELAQIDTQEDMEFLKRYAG TDMHW I GLSRKQGDSWKWINGTTFNGWP SNSKWSCHNWS LR
QWLLLLGPLR

JP 2010-57491 A 2010.3.18

ooooObObOO0ooooooooobobobooooooooooboao
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FIGURE 3

ATCTGTGGGAGCAGTITATTCCAGTATCACCCAGGGTGCAGCCACACCAGGACTGTGTTGAAGGGTGTTTTTTTT
CTTTTAAATGTAATACCTCCTCATCTTTTCTICTTACACAGTGTCTGAGAACATT TACAT TATAGATAAGTAGTA
CATGGTGGATAACT TCTACT T T TAGGAGGACTACT CTCTTCTGACAGTCCTAGACTGGTCTTCTACACTAAGACA
CCATGRAGGAGTATGTGCTCCTATTATTCCTGGCTTTGIGC TCTGCCAAACCCTTC TTTAGCCCTTCACACATCG
CACTGAAGRATATGATGCTGARGGATATGGAAGACACAGATGATGATGATGATGATGATGATGATGATGATGATG
ATGATGATGAGGACAACTCTCTTTTTCCAACARGAGAGCCAAGAAGCCATTTTTTTCCATTTGATCTGTTTCCAA
TGTGTCCATTTGGRTGTCAGTGCTATTCACGAGTTGTACATTGCTCAGATTTAGGT TTGACCTCAGTCCCARCCA
ACATTCCATITGATACTCGRATGCTTGATCTTCAAAARCAATAARATTAAGGAAATCAAAGAAAATGATTTTARAG
GACTCACTTCACTTIATGGTCTGATCCTGAACARCAACAAGCTAACGAAGATTCACCCARRAGCCTTTCTAACCA
CARAGARGTTGCGAAGGCTGTATCTGTCCCACART CAACTARGTGAANTACCACTTAATCTTCCCARATCATTAG
CAGAACTCAGAATTCATGARAATAAAGTTAAGAAARATACAAAR CATTCAAAGGARTGAATGCTTTACACS
TITTGGAAATGAGTGCAAACCCTCTTGATAATAAT GGGATAGAGCCAGGGGCATTT TGACGGTGTTCC
ATATCAGARTTGCAGAAGCAAAACTGACCTCAGTTCCTARAGGCT TACCACCAACTTTATTGGAGCTTCACTTAG
ATTATARTAAAATTTCAACAGTGGARCTTGAGGAT TTTARACGATACAAAGAACTACAAAGGCTGCGCCTAGGAR
ACRACAAAATCACAGATATCGAAARTGGGAGTCTTGCTA TACCRCGTGTGAGAGARATACATTTGGAAAACA
ATARACTARAAARAATCCCTTCAGGATTACCAGAGTTGAAATACCTCCAGATARTCTTCCTTCATTC TAATTCAA
TTGCARGAGTGGGAGTARATSACTTCTGTCCARCAGTGCCARAGATGARGARATCTTTATACAGTGCAATAAGTT
TATTCAACAACCCGGTGARATACTGGGARATGCAACCTGCAACATTTCGTTGTGT T TGAGCAGAATGAGTGTTC
AGCTIGGGAACTTITGGAATGIAATAAT TAGTARTTGGTAATGTCCATTTAATATAAGATTCAAARATCCCTACAT
TTGGAATACTTGAACTCTAY TARTAATGGTAGTAT TATATATACAAGCAAATATCTATTCTCAAGTGGTAAGTCC
ACTGACTTATTTTATGACAAGAAATTTCAACGGAATTTTGCCARRCTATTGATACATARGGGT TGAGAGARACAR,
GCATCTATTGCAGTTTCTITTTGCGTACARATGAT CTTACATARATCTCATGCTTGACCATTCCTTTCTTCATAR
CARRAARGTAAGATATTCCGTATTTAACRCTTTGT TATCAAGCACATTTTAARAAGAGCTGTACTGTARAATGGAR
TGCTTGACTTAGCARAATTTGTGCTCTITCATTTGCTGTTAG, AC TT. AAAGACAGTAATGTGARG
AGTGCATTACACTATTCTTATTCTTTAGTAGCTIGGGTAGTACTGTARTATTTTTAATCATC TTARAGTATGAT Y
TGATATAATCTTATTGAAATTACCTTATCATGTCT TAGAGCCCGTC TITAAAACTAATTTCTTAAAATA
ARGCCTTCAGTARATGTTCATTACCAACTTGATAAATGCTACTCATARGAGCTGE TTTCGGGCTATAGCATATGE
TTTITTTITTITAATTATTACCTGATTTAA TCTCTGT, CGTGTAGTGTTTCATAARATCTGTAACTCG
CATTTTAATGATCCGCTATTATAAGCTTTTAATAGCATGARRATTGTTAGGCTATATAACATTIGCCACTTCAACT
CTARGGAATATITTTGAGATATCCCTTTGGAAGAC CTTGCTTGGAAGAGCCTGGACACTARCAATTCTACACCAA
ATTGICTCTTCAAATACGTATGGACTGGATARCTC TGAG! C. TICTAGTATAACTGAATAAGCAGAGCATCA
AATTARACAGACAGRAACCGAAAGCTCTATATARATGCTCAGAGTTCTTTATGTATT TCTTAT TGGCATTCAACA
TATGTAAAATCAGAARACAGGGARATTTTCATTAA TATTCGTTTGARA A

gooao
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FIGURE 4
MKEYVLLLFLALCSAKPFFSPSHIALKNMMLKOMEDTDDDDDDDDDDDDDDDEDNSLFP TREPRSHFFPFDLEPM
CPFGCQCYSRVVHCSDLGLTSVPTNIPFDTRMIDLONNKIKEIKENDFKGLTSLYGL Y LNNNKI,TKIHPKAFLTT
KKLRRLYLSHNQLSEIPLNLPKSLAELRIBENKVKKIQKDTFKGMNALHVLEMSAND LDNNGIEPGAFEGVIVEFH
IRIAEAKLTSVPKGLPPTLLELHLDYNKISTVELEDFKRYKELQRLGLGNNKITD TKNGSLANIPRVRETHLENN

KLKKIPSGLPELKYLQIIFLHSNSIARVGVNDFCP TVPKMKKSLY SATSLENNPVKYWEMQPATFRCVLSRMSVQ
LGNFGM

10
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FIGURE 5

GATCCCAGACCTCGGCTTGCAGTAGTGT TAGACTGAAGATARAGTAAGTGCTGTTTGGGCTARCAGGATCTCCTC
TTGCAGTCTGCAGCCCAGGACGCTGATTCCAGCAGCGCCTTACCGCGCAGCCCGARGATTCACTATGGTGARART
CGCCTTCAATACCCCTACCGCCGTGCAAAAGGAGG RAGGCGCGGCARGACCTGGAGGCCCTCCTGAGCCGCACGGT
CAGABRCTCAGATACTGACCGGCAAGGAGCTCCGAGTTGCCACCCAGGARAARGAGGGCTCCTCTGGGAGATGTAT
GCTTACTCTCTTAGGCCTTTCATTCATCTIGGCAGGACTTATTIGTTGGTGEGAGCCTGCATTTACAAGTACTTCAT
GCCCAAGAGCACCATTTACCGT GAGATGTGCT TTTTTGAT TCTGAGGATCCTGCARATTICCCTTCGTGGAGG
AGAGCCTAACTTCCTGCCTGTGACTGAGGAGGCTGACAT TCGTGRGGATGACAACATTGCAATCATTGATGTGCC
TGTCCCCAGTTITCTCTGATAGTGACCCTGCAGCARTTATTCATGACT TTGAAAAGGGAATGACTGCTTACCTGGA
CTTGTTGCTGEGGARCTGCTATCTGATGCCCCTCAATACT TCTATTGTTATGCCTCCAARRARATCTGGTAGAGCT
CTTTGGCAAACTGGCGAGTGGCAGATATCTGCCTCARACTTATGTGGTTCGAGAAGACCTAGTTGCTGTGGAGGA
AATTCGTGATGTTAGTAACCTTGGCATCTTTAT T TACCAACT TTGCAATAACAGAARGTCCTICCGCCTTCGTCG
CAGAGACCTCTTGCTGGGTTTCAACARACGTGCCA L LGATARAATGCTGGARGATTAGACACTTCCCCARCGAATT
TATTGTTGAGACCAAGATCTGTCAAGAGTAAGAGGCAAC: TAGAGTGTCCTTGGTAATAAGAAGT CAGAGATT
TACAATATGACTTTAARCATTAAGGTTTATGGGATACTCARGATATTTACTCATGCATTTACTCTATTGCTTATGC
CGIAR AR

oggoao
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FIGURE 6

MVKIAFNTPTAVQKEEARRQODVEALLSRTVRTQILTGKELRVATQEKEGSSGRCMLTLLGLSF ILAGLIVGGACIY
KYFMPKSTIYRGEMCFFDSEDPANSLRGGEPNFLPVIEEADIREDDNIAIIDVPVPSFSDSDPAAT THDFEKGMT
AYLDLLLGNCYLMPLNTSIVMPPKNLVELFGKLAS GRYLPQTYVVREDLVAVEETRDVSNLGIFIYQLCNNRKSF
RLRRRDLLLGFNKRAIDKCWKIRHFPNEF IVETKICQE

oggoao
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FIGURE 8

MEKMLAGCFLLILGQIVLLPAE

ISRGRHARTHPOTALLESSCENKRADLVF IIDSSRSVNTHDYAK
VKEFIVDILQFLDIGPDVIRVGLLQYGSTVKNEFS LKTFKRKSEVERAVKRMRELS TGTMIGLAIQYALNIAFSE
AEGARPLRENVPRVIMIVIDGRPQDSVAEVARKARDTGILIFAIGVGOVDFNTLKS IGSEPHEDHVF LVANFSQT
ETLTSVFQKKLCTARMCSTLEHNCAHF CINIPGSY VCRCKOGY ILNSDOTTCRIQDLCAMEDHNCEQLCVNVEGS
EVCQCYSGYALAEDGKRCVAVDYCASENHGCEHECVNADGSY LCQCHEGFALNPDEKTCTKIDYCAS SNHGCOHE
CVNIDDSYSCHCLKGFTLNPDKKTCRRINYCALNKFGCEHECVNMEESYYCRCHRGY TLDPNGKTCSRVDHCAQQ
DHGCEQLCLNTEDSFVCQCSEGFLINEDLKTCSRVDYCLLSDHGCEY SCYNMDRSFACOCPEGHVILRSDGKTCAK
LDSCALGDHGCEHSCVSSEDSFVCQCFEGY ILREDGKTCRRKDVCOAIDHGCEHICVNSDDSY TCECLEGFRLAE
DGKRCRRKDVCKSTHHGCEHICVNNGNSY ICKCSEGFVLAEDGRRCKKCTEGP IDLVFVIDGSKS LGEENFEVVE
QFVTGIIDSLTISPKAARVGLLQYSTQVHTEFTLRNFNSAKDMKKAVAHMKYMGKGSMTGLALKHMFERSFTQGE
GARPFSTRVPRAAIVETDGRAQDDVSEWASKAKANG! YAVGVGKAIEEELQEIASEP TNKHLF YAEDFSTHMDE
ISEKLKKGICEALEDSDGRQDSPAGELPKTVOQPTESEPVTINIQDLLSCSNFAVQHRYLFEEDNLLRSTQKLSH
STKPSGSPLEEKHDQCKCENLIMFONLANEEVRKL TQRLEEMTQRMEALENRLRYR

7/43
FIGURE 7

CGAACTCTGAAAA GGGGCAGCGGGCCTGCAGC TCCTGGAGTICAGGGAGACCCGGARATCTCACCCTGCCCT
CTTCTTGTGTTIGTGTTTGTCACAGCCTTGCCCCTCTTGCTCGCCTTGARRATGGAAAAGATGCTCGCAGGCTGLT
TTCTGCTGATCCTCGGACAGATCGTCCTCCTCCCT GCCGAGGCCAGGGAGCGGTCACGTGGGAGGTCCATCTCTA
GGGGCAGACACGCTCGGACCCACCCGCAGACGGCCCTTCTGGAGAGTTCCTGTGAGAACAAGCGGGCAGACCTGG
TTITCATCATTGACAGCTCICGCAGIGTCAACACCCATGACTALTGCABRAGGTCARGGAGTTCATCGTGGACATCT
TGCAATTCTTGGACATTGGTCCTGATGTCACCCGAGTGGGCCTGCTCCAATATGGCAGCACTGTCAAGAATGAGT
TCTCCCTCAAGACCTICAAGAGGAAGTCCGAGGTGGAGCGTGCTGTCAAGAGGATGCGGCATCTGTCCACGGGCA
CCATGACCGGGCTGGCCATCCAGTATGCCCTCAACATCGCATTCTCAGAAGCAGAGGGGGCCCGGCCCCTGAGGG
AGAATGTGCCACGGGTCATAATGATCGTGACAGAT GCCAGACCTCAGGACTCCGTGGCCGAGGTGGCTGCTAAGG
CACGGGACACGGGCATCCTAATCTTTGCCATTCETCTGGGCCAGGTAGACTTCAACACCTTGAAGTCCATTGGGA
GTGAGCCCCATGAGGACCATGLCTTCCTTGTGGCCAATTTCAGCCAGATTGAGACGCTGACCTCCGTGTTCCAGA
AGAAGTTGTGCACGGCCCACATGTGCAGCACCCTGGAGCATAACTCTGCCCACTTCTGCATCAACATCCCTGGCT
CATACGTICTGCAGGTGCAAACAAGGCTACATTCTCAACTCGGATCAGACGACTTGCAGAATCCAGGATCTGTICTG
CCATGGAGGACCACAACTGTGAGCAGCTCTGTGTGAATGTGCCGGGCTCCTTCGTCTGCCAGTGCTACAGTGGCT
ACGCCCTGGCTGAGGATGGGAAGAGGTGTGTGGCTGTGGACTACTGTGCCTCAGAAARCCACGGATGTGARCATG
AGTGTGTAAATGCTGATGGCTCCTACCTTT AGTGCCATGAAGGATTTGCTCTTAACCCAGATGAAAARACGT
GCACAAAGATAGACTACTGTGCCTCATCTAATCACGGATGTCAGCACGAGTGTGTTAACACAGATGATTCCTATT
CCTGCCACTGCCTGAAAGGCITTACCCTGAATCCAGATAAGAAAACCTGCAGAAGGATCAACTACTGTGCACTGA
ACAAACCGGGCTGTGAGCATGAGTGCSTCAACATGGAGGAGAGCTACTACTGCCGCTGCCACCGTGGCTACACTC
TGGACCCCAATGGCAAAACCTGCAGCCGAGTGGACCACTGTGCACAGCAGGACCATGGCTGTCAGCAGCTGTCTC
TGAACACGGAGGATICCITCGTCTGCCAGTGCTCAGA CTTCCTCATCAACGAGG! TCARGACCTGCTCCC ~
GGGTGGATTACTGCCTGCTGAGTGACCATGGTTIGTGARTACTCCTGTGTCAACATGGACAGATCCTTTGCCTGTC
AGTGTCCTGAGGGACACGTCCTCCGCAGCGATCGGAAGACGTGTGCAARATTGGACTCTTGTGCTCTGGGGGRCT
ACGGTTGTGARCATTCGTGTGTARGCAGTGAAGAT TCGTTTGTGTIGCCAGTGCTTTGAAGGTTATATACTCCGTG
AAGATGGAARRACCTGCAGAA AAGATGTCTGC CAAGCTATAGACCATGGCIGIGARCACATTIGTGTGAACA
GTGATGACTCATACACGTGCGAGTGCTTGGAGEGATTCCGGCTCGCTGAGGATGGGARACGCTGCCGAAGGARGG
ATGTCTGCAARTCAACCCACCATGGCTGCGAACACATTTGTGTTAATAATGGGAATTCCTACATCTGCAAATGCT
CAGAGGGATTTGTTCTAGCTGAGGACGGAAGACGGTGCAAGARATGCACTGAAGGCCCAATTGACCTGGTCTTTIG
TGATCGATGGATCCAAGAGTCTTGGAGAAGAGAAT TTTGAGGTCGTGAAGCAGTTIGTCACTGGAATTATAGATT
CCTTGACAATTTCCCCCARAGCCGCICGAGTGGGGCIGCTCCAGTATTCCACACAGGTCCACACAGAGTTCACTC
TGAGARACTTCAACTCAGCCAAAGACATG. GCCGTGGCCCACATGARATACATCGGAAAGCGCTCTATGA
CTGGGCTGGCCCTG. CACATGTTTGAG. TTTTACCC. GGGGCCAGGCCTITTTCCACAAGGG
TGCCCAGAGCAGCCATIGTGTTCACCGACGGACGGGCTCAGGATGACGTCTCCCAGTGGGCCAGTARAGCCAAGG
CCAATGGTATCACTATGTATGCTGTTGGGGTAGGAARAGCCATTGAGGAGGARCTACAAGAGRTTGCCTCTGAGC
CCACARACAAGCATCTCTICTATGCC CACTTC2GCACAATGGATGAGAT. T CT! GAARGGCA
TCTGTGAAGCTCTAGRAGACTCCGATGGARGACAGGACTCTCCAGCAGGGGRACTGCL, ARCGGTCCAACAGC
CAACAGAATCTGAGCCAGTCACCATAAATATCCAAGACCTACTTTCCTGTTCTAATTTTGCAGTGCARCACAGAT
ATCTGTTTGAAGAAGACAATCTTTTACGGTCTACACARARGCTTTCCCATTCAACARARCCTTCAGGAAGCCCTT
TGGAAGAARAARCACGATCAATGCAAATGTGARAACCTTATAATGTTCCAGARCCTTGCARACGAAGAAGTAAGRA
AATTAACACAGCGCTTAGAAGAARATGACACAGAGAATGGAAGCCCTGGAARATCGCCTGAGATACAGATGAAGAT
TAGBAATCGCGACACATTIGTAGTCATTGTATCACGGATTACARTGAACGCAGTGCAGAGCCCCARAGCTCAGGE
TATTGTTAAATCAATAATGTTGTGAAGTARAACAATCAGTACTGAG CCTGGTTTGCCACAGAAC, GACAA
GAAGTATACACTAACTTGTATAAATTTATCTAGGARAAAARATCCTTCAGAATTCTAAGATGAATTTACCAGGTGA
GAATGRATAAGCTATGCAAGGTATTTTGTAATATACTGTGGACACAACTTGCTTCTGCCTCATCCTGCCTTAGTG
TGCAATCTCATTTGACTATACGATAAAGTTTGCACAGTCTTACTTCTGTAGARCACTGGCCATAGGAARATGCTGT
TITTTTGTACTGGACTTTACCTIGATATATGTATATGGATGTATGCATAAAATCATAGGACATATGTACTTGTGG
AACAAGTTGGATTTTTTATACAATATTAAAATTCACCACTTCAGAG

ggao
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FIGURE 9

CGGACGCGTGGGECEGCGAGAGCAGCTGCAGTTCG CATCTCAGGCAGTACCTAGAGGAGCTGCCEETECCTCCTC
AGAACATCTCCTGATCGCTACCCAGGACCAGGCAC CARG GGGAGTCCCAGECGCACACCCCCCATTCTGEG
TCCCCCAGGCCCAGACCCCCACTCTGCCACAGGTTGCATC TTGACCTGGTCCTCCTGCAGRAGTGGCCCCTGTGEG
TCCTGCTCTGAGACTCETCCCTGGGCGCCCCTGCAGCCCCTTTCTATGACTCCATCTGGATTTGECTGGCTGTGG
GEACGCGGTCCGAGEGECEECCTGECTCTCAGOGT GETGECAGCCAGCTCTCTGGCCACCATGGCARATGCTGAG
ATCTGAGGGGACAAGGCTCTACAGCCTCAGCCAGG GGCACTCAGCTGTTGCAGGGTGTGATEGAGARCAAAGCTA
TGTACCTACACACCGTCAGCGACTGTGACACCAGC TCCATCTGTGAGGATTCCTTTGATGGLAGGAGCCTGTCC
AGCTGAACCTGIGTGAGGATGGTCCATGTCACARA CGGCGGGCARGCATCTGCTGTACCCAGCTGEGGTCCCIGT
CGGCCCTGARGCATGCIGICCTGGEGCTCTACCTGCTGGTCTTCCTGATTCTTGT GEGCATCTTCATCTTAGCAG
GECCACCGGGACCCARAGGTGATC T GGAAGGCAGGCCTGGCATCCCIGGATTGCCTGGAC
TTCGAGGTCTGCCC TACCCCAGGATTGCCCGGGCCCAAGGGCGATGATEGIARGCTGGGGGCCA
CAGGACCAAIGGGCATGCGTGEGTTCARAGGTGACCGAGGCCL. GGAGASAAAGGAGACAGAG
CTGGGGATGCCAGTCGCGTGGAGGCCCCGATGATG ATCCGCCTGGTGAATGGCTCAGGTCCECACGRGGGCEGEG
TGGAAGTGTACCACGACCGECECTEGEGCACCGTG TGTGACGACGGCTGEGACAAGARGGACGEAGACCTGETGT
GCCGCATGCTCGGCTTCCGCGOTET! TGTACCGCACAGCTCGATTCGGGCAAGGCACT TCT
GGATGGATGACGTTGCCTGCAAGGGCACAGAGGARACCATCTTCCGCTGCAGCTTCTCCARATGGGGEGTGACAR
ACTGTGGACATGCCGARGATGCCAGCGTGACATGC AACAGACACTGAAAGTGGGCAGAGCCTAAGTTCGGEGTCC
TGCACAGAGCACCCTIGCTGCATCCCTGEGETGGGECACAGCTCGGGGCCACCCTGACCATGCCTCGACCACACT
CCGICCAGCATTCTCAGTCCTCACACCTGCATCCC AGGACCETGGEGGCCEGTCGTCATTTICCCTCTTGAACALG
TGCTCCGARGTATAACTCTGGGACCTACTGCCCGT CTCTCTCTTCCACCAGGTTCCTGCATGAGGAGCCCTGATE
AACTGGATCACCACTTTGCCCAGCCTCTGARCACCATGCACCAGGCCTCAATATCCCAGTICCCTTTGGCCTTIT
AGTTACAGGTGAATGCTGAGRATGTGTICAGAGACA AGTGCAGCAGCAGCGATGGTTGGTAGTATAGATCATTTAC
TCTTCAGACAATTCCCRAACCTCCATTAGTCCAAGAGTTTCTACATCTTCCTCCCCAGCARGRGECAACGTCARG
TGATGAATTTCCCCCCTTTACTCTGCCTCTGCTCC CCATTTGCTAGT T TGAGGARG TGACATAGRGEAGAAGCCA
GCTGTAGGGGCARGAGGGAAATGCAAGTCACCTGC AGGAATCCAGCTAGAT TTGGAGARGGGRATGARACTAACA
TTGAATGACTACCATGGCACGCTAAATAGTATCTT GGGTGCCARATTCATGTATCCACTTAGCTGCATTGGTCCA
GGGCATGTCAGTCTGGATACAGCCTTACCTTCAGG TAGCACT TAACTGGTCCATICACCTAGACTGCARGTAAGR
AGACAABATGACIGAGACCGTGTGCCCACCTGARCTTATTGTCTTTACTTGGCCTGAGCTAARRGCTTGGGTCCA
GGACCTGTGTARCTAGARRGTTGCCTACT TCAGARCCTCCAGGGCGTGAGTGCARGGTCARACATGACTGGCTTC
ACTGTGGACATGCCGRAGATGCCAGCGTGACATGC AACAGACACTGARAGTGGGCAGAGCCCARGTTCGGEETCC
TGCACAGAGCACCCTIGCTGCATCCCIGEGGTGEGGCACAGCTCGEEECCACCCTEACCATGCCTCEACCACACT
CCGTCCAGCATTCTCAGTCCTCACACCTGCATCCCAGGACCGTEGEGECCGETCGTCATTTCCCTCTTGAACATG
TGCTCCGAAGTATAACTCTGGGACCTACTGCCCGTCTCTCTCTTCCACCAGGTTCCTGCATGAGGAGCCCTGATC
ARCTGGATCACCACTTTGCCCAGCCTCTGAACACCATGCACCAGGCCTCAATATCCCAGTICCCTTIGECCTETT
AGITAUAGGTGAAT GUTGAGRATGTGTCAGAGACAAGTGCAGCAGCAGCGATGGTTGGTAGTATAGATCATITAC
TCTYCAGACAATTCCCARACCTCCAT TAGTCCAAGAGT TTICTACATCTTCCTCCCCAGCAAGRGGCARCGTCARG
TGATGARTTTCCCCCCTTTACTCTECCTCTGCTCCCCATTTGCTAGTTTGAGGAAGTGACATAGAGGAGARGCCA
GCTGTAGGGGCAAGAGGGAAATGCAAGTCACCTGC AGGAATCCAGCTAGAT TTGGAGAAGGGARTGARACTAACA
TTGAATGACTACCATGGCACGCTARATAGTATCTTGEGGTGCCARATTCATGTATCCACT TAGCTGCATTGETCCA
GGGCATGTCAGTCTGGATACAGCCTTACCTTCAGG TAGCACTTAACTGGTCCATTCACCTAGACTGCAAGTARGA
AGACAARATGRCTGAGACCGTGTGCCCACCTGAACTTATTGTCTTTACTTGECCTGAGCTARAAGCTTGGGTGCA
GGACCTGTGTAACTAGAAAGTTGCCTACTTCAGAACCTCCAGGGCGTGAGTGCAAGGTCARACATCACTGGCTTC
CAGGCCGACCATCAATGT. TGATGT GGAGGGTGACATGGGGGCTGCCCATGT TARRCCTGAGTCC
AGTGCTCTGGCATTGGGCAGTICACGGT TAAAGCCAAGTCATGTGTGTCTCAGCTGTTTGGAGGTGATGATTTTGC
ATCTTCCAAGCCTCTTCAGGTGTGARTCTGTGGTC AGGARALCACARGTCCTAATGGARCCCTTAGGEGGEAAGG
ABATGAAGATTCCCTATARCCTCTGGGGETGGGGAGTAGGAATARGGGGCCTTGGGCCTCCATAAATCTGCAATC
TGCACCCTCCTCCTAGAGACAGGGAGATCGTGTTC TGCTTTTTACATGAGGAGCAGAACTGGGCCATACACGTGT
TCAAGAACTAGGGGAGCTACCTGGTAGCAAGTGAG TGCAGACCCACCTCACCTIGGGGGRATCTCARACTCATAG
GCOTCAGATACACGATCACCTGTCATATCAGGTGAGCACTGGCCTGCTT GAGAGCTIGGGCCCCTCCAGET
GTAGGAACAGCARCACTCCTGGCTGACAACTARGCCARTATGGCCCTAGGTCATTCTTGCTTCCAATATGCTTGE
CACTCCTTABATGTCCTRATGATGAGARACTCTCT TTCTGACCARTTGCTATGTTTACATAACACGCATGTACTC
ATGCATCCCTTGCCAGAGCCCATATATGTATGCATATATARACATAGCACTI TTTACTACATAGCTCAGCACATT
GCAAGGTTTGCATTTAAGTT
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FIGURE 10
MENKAMYLHTVSDCDTSSICEDSFDGRSLSKLNT.CEDGPCHKRRAS ICCTQLGSLSALKHAVLGLY LLVFLILVG
TFTLAGPPGPKGDOGDEGKEGRPGIPGLPGLRGLE GERGTPGLPGPKGDDGKLGATGPMGHMRGFKGDRGPKGEKG

EKGDRAGDASGVEAPMMIRLVNGSGPHEGRVEVYHDRRWGTVCDDGWDKKDGDVVCRMLGFRGVEEVYRTARFGQ
GIGRIWMDDVACKGTEETIFRCSF SKWGVTNCGHAEDASVTCNRE

goagao
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FIGURE 11

AAGCARCCAAACTGCAAGCTTIGGGAGTTGTTCGC TCCCTGCCCTGCTCTGCTAGGGAGAGRACGCCAGAGGG
AGGCGGCTGGCCCGGCGGCAGGCTCTCAGAACCGCYACCGGCGQIQCTACTGCTGTGGGTGTCGGTGGTCGCAGC
CTTGGCGCTGGCGETACTGGCCCCCGEAGCE, AGAGGCGGAGAGCAGCCAARGCGCCCAATGTGGTGCT
GGTCGTGAGCGACTCCTTCGATGGRAGGTTAACATTTCATCCAGGAAGTCAGGTAGTGAAACTTCCTTTTATCAA
CTTTATGAAGACACGTGGGACTTCCTTTCTGAATG CCTACACAAAC TCTCCAATTTGTTGCCCATCACGCGCAGE
AATGTGGAGTGECCTCTICACTCACTTARCAGAA TTGGAATAATTTTAAGGGTCTAGATCCAARATTATACAAC
ATGGATGGATGTCATGGAGAGGCATGGCTACCGAACACAGAAATT TGGGAAACTGGACTATACT TCAGGACATCA
CTCCATTAGTAATCGTGTGGAAGCGTGG. CARGAGATGTTGCTTICTTACTCAGACAAGAAGGCAGGCCCATGGT
TARTCTTATCCGTAACAGGACTAAAGTCAGAGTGA TGGAA ATITGGCAGAATACAGACAAAGCAGTARACTG
GTTAAGBAAGGAAGCAATTAATTACACTGAACCATTTGTTATTTACTTGGGATTAAATTTACCACACCCTTACCC
TTCACCATCTTCTGGAGAAAATTTTGGATCTTCAACATTTCACACATCTCTTTATTGGCTTGAAAAAGTGTCTCA
TGATGCCATCAAAATCCCAAAGTGGTCACCTTTGTCAGAAATGCACCCTGTAGATTATTACTCTTCTTATACAAA
AAACTGCACIGGAAGATTTACAAAAAAAGAAATTAAGAATATTAGAGCATTTTATTATGCTATGTGTGCTGAGAC
AGATGCCATGCTTGGTGAAATTATTTTGGCCCTTCATCAATTAGATCTTCTTCAGAAAACTATTGTCATATACTC
CICAGACCATGGAGAGCTGECCATCGRACATCGACAGT TTTATAARATGAGCATGTACGAGGCTAGTGCACATGT
TCCGCTTTTGATGATGGGACCAGGARTTARAGCCGGCCTACAAGTATCAAATGTGGTTTCTCTTGTGGATATTTA
CCCTACCATGCTTGATATTICCTGGAATTCCTCTGCCICAGRAACCTGAGTGGATACTCTITGTTGCCGTTATCATC
CAAACATTTAAGAATGAACAT. GTH CTGCATCCACCCTGGATICTGAGTGAATTCCATGGATGTAA
TGTGAATGCCTCCACCTACATGCTTCGAACTAACCACTGGARATATATAGCCTATTCGGATGGTGCATCAATATT
GCCTCAACTCTTICATCTTTCCTCGGATCCAGATGARTTAACARATGTIGCTGTARAATTTCCAGAAATTACTTA
TICTTTGGATCAGAAGCTICATTCCATTATAAACT ACCCTARAGTTTCTGCTTCTGTCCACCAGTATAATARRGA
GCAGTTTATCAAGTGGAAACAAAGTATAGGACRAGAATTATTCARACGTTATAGCARATCTTAGGTSGCACCARGA
CTGGCAGAAGGAACCAAGGAAGTATGARRRTGCAATTGATCAGTGGCTI TARAACCCATATGAATCCAAGAGCAGT
TTGAACAARRAGTTT. ATAGTGTTCT: TACATATARATATATTACAAGATCATAATTATGTATTTTAR
ATGRAACAGTTTTAATAATTACCARGT TTTGGCCGGGCACAGIGGCTCACACC TGTAATCCCAGGACT TTGGGAG
GCTGAGE. GC TCACARGGTCAAGAGATTGAGACCATCCTGGCCARCATCGTGABACCCTGTCTCTACTAR
ABATACRAARRTTAGCTGGGCGCGGTGGTGCACAC CTATAGTCTCAGCTACTCAGAGGCTGAGGCAGGAGGA ICG
CTIGAACCCGGGAGGCAGCAGTTGCAGTGAGCTGAGATTGCGCCACTGTACTCCAGCCTGGCAACAGAGTGAGAC
TGTGTCGC. T, AT, ATAATAATAATTACCAATTTTTCATTATTT TGTAAGAATGTAGTGTATTT
TAAGATA TGCCAATGATTAT. TCACATAT TTTCAARAATGGTTATTATITAGGCCTITGTACRATTTCT
AACRAT GTGGAAGTATCARRAGGATTGARGCAAATACTGTARCAGTTATGTTCCTTTARATAATAGAGAATA
TARRATATTGTAATAATATCTATCATARAATAGT T GTATGTGAGCATTTGATGGTGAAAAAARARRAARARLARA
ARBAA, A 2 AR A A

2
A
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FIGURE 14

MEMSPWFQFMLFILOLDIAFKLNNQIRENAEVSMD VSLAYRDDAFAEWTEMAHERVPRKLKCTF TSPKTPEHEGR
YYECDVLPFMEIGSVARKFYLLNIRLPVNEKKKINVGIGEIKDIRLVGIHQNGGF TKVWFAMKTFLTPSIFIIMV
WYWRRITMMSRPPVLLEKVIFALGISMTF INTPVEWFSIGFDWIHWMLLFGDIROGIFYAMLLSFWIIFCGEHMMD
QHERNHIAGYWKQVGP IAVGSFCLF IFDMCERGVQLINPFYSIWTTDIGTELAMAF I IVAGICLCLYF LELCFMY
FQVFRNISGKQSSLPAMSKVRRLHYEGLIFRFKFLMLITLACRAMTVIFFIVEQVT TVQVNSAFFT
GIYGMWUNLYVFALMFLYAPSHKNYGEDQSNGDLGY HSGEELQLTTTITHVDGP TEIYKLTRKEAQE

(76)
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FIGURE 12

MLLLWVSVVAALALAVLAPGAGEQRRRAAKAPNVVLVVSDSFDGRLTFHPGSQVVKLPFTNFMKTRGTSFLNAYT
NSPICCPSRAAMWSGLFTHLTESWNNFKGLDPNYTTWMDVMERHGYRTQKFGKLDYTSGHHSISNRVEAWTRDVA
FLLRQEGRFMVNLIRNRTKVRVMERDWQNTDKAVNWLRKEAINYTEPFVIYLGLNLPHPYPSPSSGENFGSSTFH
TSLYWLEKVSHDAIKIPKWSPLSEMHPVDYYSSYTKNCTGRFTKKE1KNIRAFYYAMCAETDAMLGEIILALHQL
DLLQKTIVIYSSDHGELAMEHRQFYKMSMYEASAHVPLLMMGPGIKAGLQVSNVVSLVDIYPTMLDIAGIFLPQN
LSGYSLLPLSSETFKNEHKVKNLHPPWILSEFHGCNVNASTYMLRTNHWKYIAYSDGASILPQLFDLSSDPDELT

NVAVKFPEITYSLDQKLHSIINYPKVSASVHQYNKEQFIKWKQSIGQNYSNV]ANLRWHQDWQKEPRKYENAIDQ
WLKTHMNPRAV

uggoao

13/43
FIGURE 13

GTAAGAACCATCACAAGACARAATGGI TCGTGCCT TGGGGACCCAATCAT TGTGACAAGATCCGAGACATTGARG
AGGCAATTCCAAGGGARATTGARAGCCAATGACATCGTGTITTTCTGTTCACATTCCCCTCCCCCACATGEAGATGA
GTCCITGGTTCCAATTCATGCTGT TTATCCTGCAGCTGGACATTGCCTICAAGCTARACAACCAARTCAGAGAAR
ATGCAGAAGTCTCCATGGACGTITTCCCTGGCITACCETCATGACGCATTTGCTGAGTGGACTGARATGGCCCATG
AARGAGTACCACGGAAACTCAAATGCACCTTCACATCTCCCAAGACTCCAGAGCATGAGGGCCGTTACTATGAAT
GTGATGTCCTICCTTTCATGGRARATIGGGTCTGTGGCCCATARGTTTTACCTTTITARACATCCGGCTGCCTGT
ATGAGAAGARGAARATCAATGTGGGAAT TGGGGAGATARAAGGATATCCGGTTGGTGGGGATCCACCARBATGGAG
GCTTCACCAAGGTGTGGTTTGCCATGAAGACCTTICCTTACGCCCAGCATCTTCATCATTATGGTGTGGTATTGGA
GGAGGATCACCATGATGTCCCGACCCCCAGTGC LT CTGGARARAGTCATCTTTGCCCTTGGGATTTCCATGACCT
TTATCAATATCCCAGTGGAATGGTTTTCCATCGECTTTGACTGGACCTGGATGCTGCTGTTTGGTGACATCCGAC
AGGGCATCTTICTATGCGATGCTTCTGTCCTTCTGGATCATCTTCTGTGGCGAGCACATCATGCATCAGCACGAGC
GGAACCACATCGCAGGGTATTGGAAGCAAGICGGACCCATTGCCGTTGGCTCCTTICTGCCTCTTCATATTTGACA
TGTGT G TACAACTCACGAATCCCTTC TACAGTATCTGGACTACAGACATIGGAACAGAGCTGGCCR
TGGCCTTCATCATCGTGGCTGGAATCTGCCICTGCCTCTACTTCCTGTTTCTATGCTTCATGGTATITCAGGTGT
TTCGGRACATCAGTGGGRAGCAGTCCAGCCTGCCAGCTATGAGCARAGTCCGGCGGCTACACTATG TAR
TTTTTAGGTTCAAGTTCCTCATGCTTATCACCTTGGCCTGCGCTGCCATGACTGTCATCTTCTTCATCGTTAGTC
AGGTAACGGAAGGCCATTGGAMATGGGGCGGCGTCACAGTCCAAGTGAACAGTGCCTTTTTCACAGGCATCTATG
GGATGTGGAATCTGTATGTCTTTGCTCTGATGTTC TTGTATGCACCATCCCATARAARCTATGGAGAAGRCCAGT
CCAATGGCGATCTGGGTGTCCATAGT! CTCCAGCTCACCACCACTATCACCCATGTGGACGGACCCA
CTIGAGATCTACARGTITGACCCGCAAG CCCAGGAGTAGGAGGCTGCAGCGCCCGGCTGGGACGGTCTCTCCA
TACCCCAGCCCCTCTAACTAGAGTGGGGAGCATGCCA TCAATGTACARATGAATGCCICATGGCTCT
TAGCTGTGGTTTCTTGGACCAGCGGCATGGACATT TGTCAGTTTGCCTICTGACGGTAGCTTTTGGAGGARGATT
CCTGCAGCCACTAATGCATTGTGTATGATAACAAAAACTCTGGTATGACACATTTTCTGTGATCATTGTTAATTA
GTGACATAGTARCATCTGTAGCAGCTGGTTAGTAAACCTCATGTGGGGGTCCGETCECEGTGTATTCCTTEGEGE
ATGGTTTGGGCCGAATGGGEAGTGGAATATTTGACATITTICCIGITTTARRTTCTAGGATAGATITTARCATCC
TTTGCGGTCCCAGTCCAAGGTAGGCTGGTGTCATAGTCTTCTCACTCCTAATCCATGACCACTGTTITTTTCCTA
TTTATATCACCAGGTAGCCTACTGAGT TBATATTTAAGT TGTCAATAGATAAGTGTCCCTGTTTTGTGGCATAAT
ATAACTGRATTTCATGAGAAGATTTATTCCACCAGGGGTATTTCAGCTTTGAAACCARATCTGTGTATCTAATAC
TAACCAATCTGTTGGATGTGGATTITARARRATGT TTGCTAAACTACCCARGTRAAGATTTACTGTATTARRTGGC
CTTCGGGTCTGAARAGCTTITITT. ARA A A AQ

goooaon
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FIGURE 15

GGTBAACTGCAGTAAGTCCCGCTTGGCCCTGGAGTC CACGCGGATTTTCGAAGCTGGGGCTGECARGAGGCCGCTG
GACACCACGCTCCAGTCGTCAGCCCACTTCCTAGC TGARCAGCGCGAGGCGGCGGCAGCGAGCCGGGTCCCACCA
TGGCCGCGAATTATT! TACCAGTACCCGGAG ACATGTCARAGTTARARCCAGCTCCCAGCCAGGCTTICC
TGGAACGGCTGAGCGAGACCTCGGGTGGGATGT I T GTGGGGCTCATGGCCTTCCTGCTCTCCTICTACCTARTTT
TCACCAATGAGGGCCGCGCAT TGAAGACGGCAACC TCATTGECTGAGGGGCTCTCGCTTGTEGTGTCTCCCEACA
GCATCCACAGTGTGGCTCCGGAGAATGAAGGAAGGCTGETGCACATCATTGGCGCCTTACGSACATCCAAGCTTT
TGTCTGATCCARACTATGGGGTCCATCTTCCGGCT GTGARACTGCGGAGGCACGTGGAGATSTACCAATGGGTAG
MAMCTGAGGAGECCAGGGAGTACACCGAGGATGGE CAGGTGAACARGGAGACGAGGTATTCCTACARCACTGART
GGAGGTCAGARATCATCAACAGCAAARACTTCGAC CGAGAGAT TGGCCACARARACCCCAGTGCCATGGCAGTGG
AGTCATTCATGGCAACAGCCCCCTTTGTCCARATTGGCAGGTTTTTCCTCTCCTCAGGCCTCATCGACARAGTCG
ACAACTTCAAGTCCCTGAGCCTATCCAAGCTGGAGGACCCTCATGTGGACATCATTCGCCGTGGAGACTTITICT
BCCRCAGCGAAARATCCCARGTATCCAGAGGTGGGAGACTTGCGTGTCTCCTTITCCTATGCIGGACTGRGCCECG
ATGACCCTGACCTGGGCCCAGCTCACGTEGGTCACT GTGATTGCCCGGCAGCGGGGTGACCAGCTAGTCCCATTCT
CCACCAAGTCTGGGGATACCTTACTGCTCCTGCACCACGGGGACT TCTCAGC. TGTTTCATAGAGRAC
TARGGAGCAARCTCCATGAAGACCTGGGECCTGCGGGCAGCTGGCTCCATGGCCATGTTCATGGGCCTCARCCTTA
TGACACGGATCCTCTACACCTTGGTGGACTGGTTTCCTGTTTTCCGAGACCTGGTCARCATTGGCCTGRARGCCT
TTGCCTTCTGTGIGGCCACCTCGCTGACCCTGCTGACCGTGECGGCTGECTGECTCTTCTACCEACCCCTGTGEE
CCCTCCTCATTGCCGGCCTGGCCCTTGTGCCCATCCTTGTITGCICGGACACGGGTGOCAGCCARARRGTTGGAGE
GA CCCTGGCACCCGCCCGACACCTGCGTGAGCCCTAGGATCCAGGTCCTCTCTCACCTCTGACCCAGCTC
CATGCCAGAGCAGGAGCCCCGGTCAATTTTGGACT CTGCACTCCCTCTCCTCT TCAGGEGCCAGACTTGGCAGCA
TGTGCACCAGGTTGGTGTTCACCAGCTCATGTCTT CCCCACATCTCT TCTTGCCAGTAAGCAGCTTTGGTGGGC.
GCAGCAGCTCATGARTGGCAAGCTGACAGCTTCTCCTGCTGTTTICCTTCCTCTCT TGGACTGAGTGGGTACGGCC
AGCCACTCAGCCCATTGGCAGCTGARCAACGCAGACACGCTCTACGGAGGCCTGCTGAT: GGCTCAGCCTTGC
CGTGTGCTGCTTCTCATCACTGCACACARGTGCCATGL T TLGCCACCACCACCARGCACATCTGTGATCCTGRAG
GGCGGCCGTTAGTCATTACTGCTCACTCCTGGGTC ACCAGCAGACACACTGGECATGGACCCCTCARAGCAGGCA
CACCCAABACACAAGTCTGIGGCTAGAACCTGATGTGGTGTTTARAAGAGAAGARACACTGAAGATGTCCIGAGE
AGAAAAGCTGGACATATACTGGGCTTCACACTTATCTTATGGC TTGGCAGAATCTTTGTAGTGTGTGGGATCTCT
GAAGGCCCTATTTAAGTITTTCTTCGTTACTTTGCTGCTTCATGTGTACTTTCCTACCCCRARGAGGRAGTTTTCT
G TAAGATTTARAAACARRACA vy CACT TAATATTTCAGACTGTTACAGGARACACCCTTTAGTCTGT
CAGTTGAATTCAGAGCACTGARAGGTGTTAAATTGGGGIATGTGGTTTGATTGATAARRAGTTACCTCTCAGTAT
TTTGTGTCACTGAGAAGCTI TACAATGGATGCTTT TGAAACARGTATCAGCARARGGATTTGTT T ICACTCTEGE
AGGAGA( T GAAAGCACTTGCTTTCATCCTC TGGCATCGGAAACTCCCCTATGCACTTGAAGATGGTTTAA
AAGATTAAAGAAACGATTAAGAGARRAAGGTTGGAAGCTTTATACTARATGGGCTCH CATGGTGACGCCCCGTC
AACCACAATCAAGARCTGAGGCCTGAGGCTGGT TG TACAATGCCCACGCCTGCCTGECTGCTTTCACCTGGGAGT
GCTTTCGATGTGGGCACCTGGGCTTCCTAGGGCTGCTICTGAGTGGTTCTTTCACGTGTTGTGTCCATAGCTTTA
GTCTTCCTAAATARGATCCACCCACACCTAAGTCACAGAATTTCTARGTTCCCCARCTACTCTICACACCCTITTTA
AAGAT. GTATGTTGTAACCAGGATGTCTTAAATGATICTTTGTGTACCTTTTCTGTCATATTCAGARACCGTT
TTGTGCCTGCTGGGAGTARTTCCT TTAGCAATTAAGTATTTGGTAGCTGAATARGGGGTCAGRACTTCTGARACC
AGAGATCTGTAATCATCTCTATTGGCCTGGGGTGCCTGTGCTATAAATGAGTTICTTCACATGAAAAACACAGCC
AGCCCARGATGACTTALCIGGGTTTAGGATTCAATAGTATTCACTARCTGCTTATTACATGAGCAATTTCATCAA
ATCTCCAAACTCTTAAAGGATGCTTTCGGARAACACGCTGTATACCTAGATGATGACTARATGCARRATCCTTGE
GCTTTGGITTTT TAGTAAGGATTTTARATAAC TGCCGACTTCAARAGTGTTCT TAARACGAAAGATAATGTT
ARGAAAMATTTGAAAGCTTTGGARARCCAAATTTGTAATATCATTGTATTTCTTATTARRAGTTTTGTAATARAT
TTCTAAATTATAARARRAARAAAAAARAA

JP 2010-57491 A 2010.3.18
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FIGURE 16

MAANYSSTSTRREHVKVKTSSQPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEGRALKTATSLAEGLSLVVSPD
SIHSVAPENBGRLVHIIGALRTSKLLSDPNYGVHLPAVKLRRHVEMYQWVETEESREYTEDGQVKKETRYSYNTE
WRSEIINSKNFDREIGHKNPSAMAVESFMATAPFVQIGRFFLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF
YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPAHVVTVIARQRGDQLVPFSTKSGDTLLLLHHGDFSAEEVFHRE

L THWGLR, MGLNLMTRILYTLVDWEPVFRDLVNIGLKAFAFCVATSLTLLTVAAGALEYRPLHW
ALLIAGLALVP ILVARTRVPAKKLE

gugooano
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FIGURE 17

CGGGAACAGCCCTGGCTCAGGEAGCTGCAGCGCAGCAG. TATCTGACGGCGCCAGGTTGCGTAGGTG

GTTTTCCCGGCAGCS TCCTGAGCAGCATGGCCCGGAGGAGCGCCTTCCCTGCCGCCGE
GCTCTGGCTCTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGEAGGCCGGGCCGCCGCAGGAGGAGAGCCT
GTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCATAGGATTTGAAGAAGATATCCTGATTGTTTCAGAGGG
GAAAATGGCACCTITTACACATGATTTCAGAAAAGCGCAACAGAGAATGCCAGCTATTCCTGTCAATATCCATTC
CATGAATTTTACCTGGCAAGCTGCAGGGCAGGCAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATAA
AGGCATCATGGCAGATCCAACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGCCATCAGTTGTTCAAGT
TGGTTTCCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGTGGATGIGATTGTTATGAATTCTGAAGG
CAACACCATTCTCCAAACACCTCAAAATGCTATCTTCTTTAAAACATGTCTACAAGCTGAGTGCCCAGGCGGGTG
CCGAAATGGAGGCTTTTGIAATGAAAGACGCATCTGCGAGTGTCCTGATGGGTTCCACGGACCTCACTGTGAGAA
AGCCCTTTGTACCCCACGATGTATGAATGGTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCCCACCTGGATT
CTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACCACCTGCTTTAATGGAGGGACCTGTTTCTACCCTGGAAA
ATGTATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAGCAARTGCCCACAACCCTGTCGAAATGGAGG
TAAATGCATTGGTAAAAGCAAATGTAAGTGTTCCAAAGGTTACCAGGGAGACCTCTGTTCAAAGCCTGTCTGCGA
GCCTGGCTGTGGTGCACATGGAACCTGCCATGAACCCAACAAATGCCAATGTCAAGAAGGTTGGCATGGAAGACA
CTGCAATARARGGTACGAACCCAGCCTCATACATGCCCTGAGGOCAG! AGGCGCCCAGCTCAGGCAGCACACGCC
ITCACTTAAAAAGGCCGAGGAGCGGCGGGATCCACCTGAATCCAATTACATCTGG!Q&ACTCCGACATCIGAAAC
GTTTTARGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCATGTGTTGAATGTTCAAATAATGTTCATTACACT
TAAGAATACTGGCCTGAATTTTAITAGCTTCATTATAAATCACTGAGCTGATATTTACTCTTCCTTTTAAGTTTT
CTAAGTACGTCTGTAGCATGATGGTATAGATTTTCTTGTTTCAGTGCTTTGGGACAGATTTTATATTAIGTCAAT
TGATCAGGTTAAAATTTTCAGTGTGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGTGTCTCGGGGC
AGGGGAACATCAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAGAATTTGGATGGTGCAGITAATGTTGA
AGTTACAGCATTTCAGATTTTATIGTCAGATATTIAGATGTTTGTTACRTTTTTAAAAATTGCTCTTAATTTTTA
ARCTCTCAATACAATATATTITGACCTTACCATTA TTCCAGAGATTCAGTATT, 2 TTACACTG
TGCTAGTGGCATTTAAACAATATAAIATATTCTAAACACAATGAAATAGGGAATATAATGTATGAACTLTTTGCA
TTGGCTTGARGCAATATAATATATTGTARAC GCTCTTACCTAATARACATTTTATACTGTTTGTATG
TATAAARTARAGGTGCTGCTTTAGTTTTCAAR BAARRA AZBA A

GTCT.
CGGCACE.
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FIGURE 20
MMSPSOASLLELNVC IF 1 CGEAVQGNCVHHSTDSS VVNIVEDGSNAKDESKSNDTVCKEDCEESCDVKTK I TREE

KHFMCRNLQNSIVSYTRSTKKLLRNMMDEQQASLD Y LSNQVNELMNRVLLLTTEVFRKQLDPFPHREVQSEGLDC
TDIKDTIGSVTKTPSGLY IIHPEGSSYPFEVMCDMDYRGGGWTVIQKRIDGT IDFQRLKWCDYLDGFGDLLGEFWL
GLRKIFYIVNOKNTSFMLYVALESEDDTLAYASYDNFWLEDETRFFKMHLGRY SGNAGDAFRGLKKEDNONAMPE
STSDVDNDGCRPACLVNGQSVKSCSHLHNKTGWWE NECGLANLNGLHHF SGKLLATGIQWGTWIKNNSPVRIKSV
SMKIRRMYNP YFK

goooao
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FIGURE 18
MARRSAFPAAALWLWSILLCLLALRAEAGPPQEES LYLWIDAHQARVLIGFEEDILIVSEGKMAPFTHDERKAQQ
RMPAIPVNIHSMNF TWQAAGQAEYFYEFLSLRSLDKGIMADPTVNVP LLGTVPHKASVVQVGFPCLGKQDGVAAE
EVDVIVMNSEGNTILQTPQONAIFFKTCLQAECPGGCRNGGFCNERRICECPDGFHGF HCEKALCTPRCMNGGLCY
TPGFCICPPGFYGVNCDKANCSTTCFNGGTCFYPGXCICPPGLEGEQCELSKCPQPCRNGGKCIGKSKCKCSKGY
QGDLCSKPVCEPGCGAHGTCHEPNKCQCQEGWHGR HCNKRYEASLIHALRPAGAQLRQHTPSLKKAEERRCPPES
NYTW

goooan
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FIGURE 19

CTGACTGATATTTGAAGAAGTGTTTTCATCTATCCAAGAARARATATGATGTCTCCATCCCAAGCCTCACTCITAT
TCTTARATGTATGTATTTTTATTTGTGGAGARGCTGTACAAGGTAACTGTGTACATCATTCTACGGACTCTTCAG
TAGTTAACATTGTAGAAGATGGATCTAATGCAAAAGATGARAGTAAAAGTAATGATACTGTTITGTAAGGAAGACT
-GTGAGGAATCATGTGATGTTARAACTAAAATTACACGAG. TTTCATGTGTAGAAATTTGCAAAATT
CIATTGTTTCCTACACAAGAAGTACCARAAARCTACTRAGGAATATGATGGATGAGCARCARGCTTCCTTGGATT
ATTTATCTAATCAGGTTAACGAGCTCATGAATAGAGTTCTCCTTTTGACTACAGAAGTT TTTAGAAAACAGCTGG
ATCCTTTTCCTCACAGACCTGTTCAGTCACATGGT TTAGATTGCACTGATATTARGGATACCATTGGCTCTIGTCA
CCARRACACCGAGIGGTTTATACATAATTCACCCAGAAGGATCTAGCTACCCATTTGAGGTARTGTGTGACATGG
ATTACAGAGGAGGTGGATGGACTGTGATACAGAAARGAATTGATGGGATAATTGATTTCCAGAGGTTIGTGGTGTG
ATTATCTGGATGGARTTTGGAGATCTTCTAGGAGAATTITGGCTAGGACTG. GATTITTTATATAGT: TC
AGAARAATACCAGTTTTATGCTGTATGTGGCTTTGGAATCTGANAGATGACACTCTTGCTTATGCATCATATGATA
ATTTTTGGCTAGAGGATGAAACGAGATTITTTAAARATGCACTTAGGACGGTATTCAGGARATGCTGGTGATGCAT
TCCGGGGTCTCAAARAAGRAGATAATCARAATGCAATGCCTTTTAGCACATCAGATGT TGATAATGATGGGTGTC
GCCCTGCATGCCTGGTCAATGGTCAGTCTGTGARGAGCTGCAGTCACCTCCATAACAAGACCGGCTGGTGGTTTA
ACGAGIGTGGTCTAGCARATCTARATGGCATTCAT CACTTCTCTGGARAATTGCTTGCAACTGGAATTCARTGGG
GCACGTGGACCAARAACAACTCACCTGTCAAGATTARATCTGT TTCAATGAAAAT TAGARGAATGTACAATCCAT
ATTTTAAGTAATCTCATTTAACATTGTAATGCAAGTTCTACAATGATAATAT, AABGATTTTT. GTTTAT
CTTTTCACTTAGTGTTTCAAACATATTAGGCAAAATTTAACTGTAGATGGCATTTAGATGTTATGAGTTTAATTA
GAAAACTTCAATTTTGTAGTATTCTATARAAGAAAACATGGCTTATTGTATGTITITTACTTCTGACTATATTAAC
AATATACAATGAAATTTGTTTCAAGTGAACTACAACTTGTCTTCCTAAAATTTATAGTGATTITAAAGGATTITG
CCTETICTTTGAAGCATTTTTAAACCATAATATGT TGTARGGARAATTGAAGGGAATATTTTACT TATTTTTATA
CTTTATATGATTATATAATCTACAGATAATTTCTACTGAAGACAGTTACAATAAATARCTTTATGCAGATTAATA
TATAAGCTACACATGATGTAAAAACCTTACTATTT CTAGGTGATGCCATACCATTTTARARGTACTAAGAGTTTG
CTGCCCAAATAGTTTTTCTTGTTITCATATCTAAT CATGGTTARCTATTTIGTTATTGTTIGTAATAAATATATG
TACTTITTATATCCTGAARAAA

gooooo
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FIGURE 21A

GGCTTCTACAGTCCACAACACCCACCAGCCCCAGGCCCAGCAGAATGACCCCAGTGAGTGCCGGGGCTCCCAGTT
TGGCTGTTGCTATGACAACGTGGCCACTGCAGCCGGTCCTCTTGGGGAAGGC T GTGTGGGCCAGCCCAGCCATGC
CTACCCCGTECGGTGCCTGCTGCCCAGTGCCCATEGCTCTIGTGCAGACTGGECTGCCCGCTGGTACTICGTTGE
CTCTGTGGGCCARTGTAACCGCTTCTGGTATGGCGGCTGCCATGGCAATGCCAATARCTTTGCCTCGGAGCARGA
GTGCATGAGCAGCTGCCAGGGATCTCTCCATEGGCCCCGTCGTCCCCAGCCTGGGGCTTCTGGARGGAGCACCCA
CACGGATGGTGGCCCCAGCAGTCCTGCAGGCGAGCAGGARCCCAGCCAGCACAGGACAGGGGCCGCGGTGCAGAG
AAAGCCCTGGCCTTCTGGTGGTCTCTGGCGGCAAGACCARCAGCCTGGEOC! CCCCCACACCCAGGC
CTTTGGAGAATGGCCATGGGGGCAGGAGCTTGEGT CCAGGGCCCCTGGACTGGGTGGAGATGCCGGATCACCAGT
GCCACCCTTCCACAGCTCCTCCTACAGATCTCACT TCCCACCTCTCCAGGATTAGCT TGGCAGETGTGGAGCCCT
CGTTGGTECAGGCAGCCCTGGGGCAGTTGGTEGCGGCTCTCCTGCTCAGACGACACTGCCCCGGAATCCCAGGCTG
CCTGGCAGARAGATGGCCAGCCCATCTCCTCTGACAGGCACAGGCTGCAGTTCGACGGATCCCTGATCATCCACE
CCCTGCAGGCAGAGCACGCGGGCACCTACAGCTGTGGCAGCACCCGGCCAGGCCGCGACTCCCAGAAGATCCAAC
TCCGCATTATAGGGGETGACATGGCCGTGCIGLCT GAGGCTGAGCTGAGCCGC TTCCCTCAGCCCAGGGACCCAG
CTCAGGACTITGGCCAAGCGGGGGCTGCTGGECCCCTGGGGGCCATCCCCTCTTCACACCCACAGCCTGCARACA
GGCTGCETITTGGACCAGAACCAGCCCCGGGTEGGTGGATGCCAGTCCAGGCCAGCGGATCCGGATGACCTGCCGTG
CCGARGGCTITCCCGCCCCCAGCCATCGAGTGGCAGAGAGATGGGCAGCCTIGTCTCTTCTCCCAGACACCAGCTGT
AGCCTGATGGCTCCCTGGTCATTAGCCGAGTGGCT GTAGAAGATGGCGGCTTCTACACCTGTIGICGCTTICAATG
GGCAGGACCGAGACCAGCGATGGGTCCAGCTCAGA CTGGGGGAGCTGACAATCTCAGGACTGCCCCCTACTG
TGARCAGTGCCAGAGGGTGATACGGCCAGGCTATIGTGTGTGGTAGCAGGAGARAGTGTGARCATCAGGTGGTCCA
GGARCGGGCTACCTGTGCAGGCTGATGGCCACCGT GTCCACCAGTCCCCAGATGGCACGCTGCTCATTTACRACT
TGCGGGCCAGGSATGAGGGCTCCTACATGTGCAGT GCCTACT GGCAGTCAGCCGCAGCACCGAG
TGARGGTGGTCTCACCACCACCCACCGCCCAGCCCAGGGACCCTGGCAGGGACTGCGTCGACCAGCCAGAGCTGG
CCAACTGTGATTTGATCCTGCAGGCCCAGCTTTGT GGCAATGAGTAT TACTCCAGCTTCTGCTGTGCCAGCTGTT
CACGTTTCCAGCCTCACGCTCAGCCCATC TGGCAG TAGGGATGARGGCTAGT TCCAGCCCCAGTCCARAATAG LT
CATAGGGCTAGGGAGAAAGGAAGATGGACTCTTGGCTTCCTCTCTCTGGCTGGCARAGGGAGTTATCTTCTGGAR
TACATTAGCTCTTTCRAAAAACCCACCCAGTGTTTAGCCTCARCGGCAGCCAGTTACCAGCTTCTCTCTGTAGCCT
TCAGCAGTGTTITGCATCTCTGACATAARCCACAGGC TGCTGTTTTCAAGAAG) AATCTGTTTGCATAAG.
CCITTACTTTACAGCTTCCCTTTATAATTTGTTACACAGGAATAGTTARATGCATTTGTTTGTTTGTTTTTTGAG
ACGGAGTTTCACTCTTGTTGCCCAGGCTGGAGGGCAATGGCGCGATCTCAGCTCACTGCARCCTCCGTCTCCTGE
GTTCTTGATTCTICCTGTGTCAGCCTTCTGAGTAGC TCGGAT TACAGATGCCTATCACCATGCCTGGGTAATTTTT
GTATTTTTAGTIGAGATGGGGTTTCGCCATGTTGGCCAGGCTGGTCTCGRACTTCTGACCTCAGATGATCTGCCC
GCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCAT GAGCCACCACGCCCAGCCATCAATGCATTTTTTTTATTTT
TTTITTGAGACAGAGTTTCGCACTTCTTGCCCAGG CTGGAGTACAATGGTGCGATCTTGGCTCACTGCAACCTCC
ACCTCCTGGGTTCAAGCGCTTCTCCAGCCTCAGCC TCCTGAGTAGCTGGGATTACAGGTATGTGCCACCATGCCT
GGCTARTTTTGTATTTTTGGTGGAGAC! GITTCTCCATGTTGGTCAGACTGGTCTTGAACTCCCGACCTCAGG
TAATCCGCCCGCCTCCGCCTCCCAAAATGCTGGGA TTAGAGGTGTGAGCCACTGTGCCCAGCCCATCARTGTGTT
TTARAGCTAGCTGTCAGGGTTCCACTTAATTIAAAGCTGGGCAGCCAGATGTGTAATGATTTCARAGTTAACACC
TGTTTGTTTTCTAAAGGGCATGCCAAGTCCTGCTG TATCAGGGARGT ATTCTGTGCTAAAATCAGCGATGGTTCA
TTGCTCTAGTCTCTCTCACCCTTCTAGGCAGTGCA TCAGTCAGCTCTAAA TCTGGTGCAGAGGGTTAACAGCATA
ACCCTTGTTGGCAAAATGGARTAGATGT TAAGACCTCARATAGGGATTTGGGATGARACAGCTGCAGT TAGCACT
GTTATCTGAGCATGAAAGARCTGGAARCGCTCCTTACGTCGAGATGTTGGACCTTGAAGCCCICCTGAGGCCAAC
ATGCARATCTGGCTGTGACGGTTCATCTGACACCTGTGTARAGCTGACCAGCCTGCTCTGTACAGTGACAATGAG
GAGCCCCTCTCTTCCTTANGTAGGAATCTGTGAAGCAAAATGT TTGCTGCCAARGACARATCAGACTGTCAGTCA
TTAAARACAGCATTAGCAGGATGAGGATAGCAATGGG! TTGTGG ATGCAGTAACAGGGABATGGCTT
CAGRAAATGGTTTGAGTTGGAAGACAACATTCTTCATCTCTCAGGACTTCTAATTCCTTGATGC TARAAGARGAGG
CATGGATTCTATGAGCTTCCAAGTCCCTTTCCACT TTAACCTTCTACAAATCTTTCAGAGGACTGCCTAGTAGCA
BAGGTIATTCCTGGACACAGGAARGACGGGCATTACAGGGACCABAGCTCTGARAGG TGACTITTATTACCAACA
CACTGGCTGGAAAAGGGACAAACCACATCACGGGT GAGTGATACTTCTCAGTCTTCTCTACTCATTCAACAAAGG
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FIGURE 21B

AAATCTGGGCTGGGGCAGAGGTCTTTTTTCATTTAATACTGGAAAAATATTGAAGAGCATCCATGTTCACTTATG
GCTGETTTTGCTATAGAAATTGGAAAATARAGGCCACTTTTTTG
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23/43
FIGURE 22

MGPVVPSLGLLEGAP TRMVARAVLOASRNPASTGQGPRCRESPGLLVVSGGKTNS LGOGRPPTPRPLENGHGGRS
LGPGPLDWVEMPDHQRHPSTAPPTDLTSHLSRISLAGVEPSLVQAALGQLVRLSCSDDTAPESQAAWQKDGQPIS
SDRHRLOFDGSLITHPLQAEDAGTYSCGSTRPGRD SOKTQLRI IGGDMAVLSEAEL SRFPQPRDPAQDFGQAGAR
GPLGAIPSSHPQPANRLRLDQNQPRVVDASPGQRI RMTCRAEGFPPPATEWQRDGQPVSSPRHOLOPDGSLVISR
VAVEDGGFY TCVAFNGODRDQRWVQLRVLGELTISGLPP TVTVPEGDTARLLCVVAGESVNT. PVORDG
HRVHQSPDGTLLIYNTL.RARDEGS YMCSAYQGSQAVSRSTEVKVVSPAF TAQPRDPGRDCVDQPELANCDLILOAD
LCGNEYYSSFCCASCSRFQPHAQP IWQ

goooao
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FIGURE 24

MLRGTMTAWRGMRPEVTLACLLLATAGCFADLNEVPQVIVQPASTVQKPGGTVILGCVVEPPRMNVTHRLNGEEL
NGSDDALGVLITHGTLVITALNNHTVGRYQCVARMPAGAVASVPATVTLANLODEKLDVQHVIEVDEGNTAVIAC
HLPESHPKAQVRYSVKQEWLEASRGNYLIMPSGNLQIVNASQEDEGMYKCAAYNPVTQEVKTSGSSDRLRVRRS T
AEAARIIYPPEAQTITVTKGOSLILECVASGIPPPRVIWAKDGSSVIGYNKTRFLLSNLLIDTTSEEDSGTYRCM
ADNGVGOPGAAVILYNVQVFEPPEVTMELSQLVIPWGQSAKLTCEVRGNPPP SVLWLRNAVPLISSQRLRLSRRA
LRVLSMGPEDEGVYQCMAENEVGSAHAVVQLRTSRPSITPRLWQDAKLATGTPPVSPSKLGNPEQMLRGOPALER
PPTSVGPASPQCPGEKGOGAPAEAPI ILSSPRTSKTDSYELVWRPRHEGSGRAPILYYVVKHRKVTINSSDDWTIS
GIPANQHRLTLTRLDPGSLYEVEMAAYNCAGEGQTAMVTFRTGRRPKPEIMASKEQQIQRODPGASPQSSSQPDH
GRLSPPEAPDRPTISTASETSVYVTWIPRGH P TQOSFRVEYRKLKKVGDWTTATSATPPSRI.SVET TGIFKGT
SYKFRVRALNMLGESEPSAPSRPY Y SGRVYERPVAGPYITFTDAVNETTIMLKWMY IPASNKNTP THGFYT
YYRPTDSDNDSDYKKDMVEGDKYWHS ISHLQPETS YDIKMQCHNEGGESEFSNVMICETKARKS SGQPGRLPPET
LAPPQPPLPETIERPVGTGAMVARSSDLPYLIVGVVLGSIVLIIVIF IPFCLWRAWSKQKHTTDLGFPRSALPPS
CPYTMVPLGGLPGHOASGQPYLSGISGRACANGIHMNRGCP SAAVGY PGMKPQQOHCPGELQQOSDTSSLLROTHL
GNGYDPQSHQITRGPKSSPDEGSFLYTLPDDSTHQLLOP HHDCCQROEQPAAVGOSGVRRAPDSPVLEAVADPPE
HSGPPCCLGLVPVEEVDSPDSCOVSGGDWCPQRPVGAY VGOEPGMOLSPGPLVRVSFETPPLT I
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FIGURE 23

TCGAGGTCGACATT TATACCGTCTGAGGGTAGCAGCTCGAAAGT; G GTGTTGCCAGGGACGGCAGTATC
TCTTTGTGTGACCCTGGCGGCTTATGGGACGTTGGCTTCAGACCTTTGTGATACACCQEECTGCGTGGGACGATG
ACGGCGTGGAGAGGARTGAGGCCTGAGGTCACACTGGCTTGCCTCCTCCTAGCCACAGCAGGCTGCTTTGCTGAC
TTGAACGAGGTCCCTCAGGTCACCGTCCAGCCTGCGTCCACCGTCCAGAAGCCCGGAGGCACTGIGATCTIGGGC
TGCGTGGTGGRACCTCCAAGGATGAATGTAACCTGGCGCCTGAATGGARAGGAGCTGAATGGCTCGGATGATGCT
CTGGGTGTCCTCATCACCCACGGGACCCTCGTCATCACTGCCCTTAACAACCACACTGTGGGACGGTACCAGTGT
GTGGCCCGGATGCCTGCGEGGGCTETGGCCAGCGTGCCAGCCACTGTGACACTAGCCAATCTCCAGGACTTCAAG
TTAGRATGTGCAGCACGTGATTGAAGTGGATGAGGGARACACAGCAGTCATTGCCTGCCACCTGCCTGAGAGCCAC
CCCARAGCCCAGGTCCGGTACAGCGTCRAARCARGAGTGGCTGGAGGCCTCCAGAGATARCTACCTGATCATGCCC
TCACGGARACCTCCAGATTGTGAATGCCAGCCAGGAGGACGAGGGCATGTACARGTCTGCAGCCTACARCCCAGTG
ACCCAGGAAGTGAARACCTCCGGCTCCAGCGACAGGCTACGTGTGCGCCGCTCCACCGCTGAGGCTGCCCGCATC
BICTACCCCCCAGAGGCCCAAACCATCATCGTCACCAAAGGCCAGAGTCTCATICTGCAGTGTGTGGCCAGTGGA
ATCCCACCCCCACGGGTCACCTGGGCCARGGATGEGTCCAGTGTCAC TACAACAAGACGCGCTTCCTGCTG
AGCARCCTCCTCATCGACACCACCAGCEAGGAGGACTCAGGCACCTACCGCTGCATGGCCGACAATCGGGTTGGG
CAGCCCGGGGCAGCGGTCATCCTCTACARTGTCCAGGTGTTTGAACCCCCTGAGGTCACCATGGAGCTATCCCAG
CIGGICATCCCCTGGGGCCAGAGTGCCAAGCTTAC CTGTCAGGTGCGTGGGAACCCCCCGCCCTCCETGCIGTGG
CEGRGERATGCTGTGCCCCTCATCTCCAGCCAGCGCCTCCGGCTETCCCGCAGEECCCTGCGCETGCTCAGCATG
GGGCCTGAGGACGARGGCGTCTACCAGTGCATGGCCGAGARCGAGGTTGGGAGCGCCCATGCCGTAGTCCAGCTG
CGGACCTCCAGGCCAAGCATAACCCCARGGCTATGGCAGGATGCTGAGCTGGCTAC TGGCACACCTCCTGTATCA
CCCTCCAAACTCCECAACCCTGAGCAGATGCTGAGGGGGCARCCEGGCGCTCCCCAGACCCCCAACGTCAGTGGGG
CCTGCTTCCCCGCAGTGTCCAGGAGAGAAGGGGCAGGEGGCTCCCGCCEAGGCTCCCATCATCCTCAGETCGCTE
CGCACCTCCARGACAGACTCATATGARCTGGCTGTGGCGGCCTCGECATGAGGGCAGTCECCGGECGCCARTCCTC
TACTATGTGGTGAAACACCGCAAGGTCACARATTCCTCTGACGATTGGACCATCTCTGGCAT TCCAGCCARCCAG
CACCGCCTGACCCTCACCAGACTTGACCCCCGGAGCTTGTATGAAGTGGAGATGGCAGCTTACAACTGTGCGGGA
GAGGGCCAGACAGCCATGGTCACCTTCCGAACTGGACGGCGGCCCAARCCCGAGATCATGGCCAGCE, GAGCAG
CAGATCCAGAGAGACGACCCTGGAGCCAGTCCCCAGAGCAGCAGCCAGCCAGACCACGGCCGCCTCTCCCCCCCA
GAAGCTCCCGACAGGCCCACCATCTCCACGECCTCCGAGACCTCAGTGTACG T GACCTGGATTCCCCGTGGGAAT
GGTGGCTTCCCAARTCCAGTCCTTCCGTGTGGAGTACAAGAAGCTARAGARAGTGGGAGACTGGATTCTGGCCACT
AGCGCCATCCCCCCATCGCGECTGTCCGTGGAGAT CACGGGCCTAGAGAAAGGCACCTCCTACAAGTTTCGAGTC
CGGGCTCTGAACATGCTGGEGGAGAGCGAGCCTAGCGCCCCCTCTCGGCCCTACGTGGTGICGEGCTACAGCGGT
CGCGTGTACGAGAGGCCCGTGGCAGGTCCTTATATCACCTTCACGGATGCGGTCAATGAGACCACCATCATGCTC
ARGTGGATGTACATCCCAGCAAGTAACAACAACACCCCAATCCATGGCTTTTATATCTATTATCGACCCACAGAC
AGTGACAATGATAGTGACTACAAGAAGGATATGGT GGAAGGGGACARGTACTGGCACTCCATCAGCCACCTGCAG
CCAGAGACCTCCTACGACATTAAGATGCAGTGCTT CARTGAAGGAGGGGAGAGCGAGTTCAGCAACGTGATGATC
TGIGAGACCAARGCTCGGAAGTCTICTGGCCAGCC TGGTCGACTGCCACCCCCAACTCTGGCCCCACCACAGCCG
CCCCTTCCTGARACCATAGAGCGGCCGGTGGECAC TGGGGCCATGGTGGCTCGCTCCAGCGACCTGCCCTATCTG
ATTGTCGGGGTCGTCCTGEECTCCATCGTTCTCATCATCGTCACCTTCATCCCCTTCTGCTTGTGGAGGGCCTGG
TCTARGCAAABRACATACARCAGACCTGGGTTTTCCTCGAAGTGCCCTTCCACCCTCCTGCCCGTATACTATGGTG
CCATTGGGAGGACTCCCAGGCCACCAGGCCAGTGGACAGCCCTACCTCAGTGGCATCAGTGGACGGGCCTGTGCT
AATGGGATCCACATGAATAGGGGCTGCCCCTCGGC TGCAGTGGGCTACCCGGGCATGARGCCCCAGCAGEACTGC
CCAGGCGAGCTTCAGCAGCAGAGTGACACCAGCAGCCTGCTGAGGCAGACCCATCT TGGCAATGGATATGACCCC
CAARGTCACCAGATCACGAGGGGTCCCARGTCTAGCCCGGACGAGGGCTCTTTCTTATACACACTGCCCGACGAC
TCCACTCACCAGCTGCTGCAGCCCCATCACGACTGCTGCCAACGCCAGGAGCAGCCTGCTGCTGTGGGCCAGTCA
GGGGTGAGGAGAGCCCCCGACAGTCCTGTCCTGGARGCAGTGTGGGACCCTCCAT I'TCACTCAGGGCCACCATGE
TCCTTGGGCCTTGTGCCAGTTGAAGAGGTGGACAGTCCTGACTCCTGCCAAGTGAGTGEAGGAGACTGGTGCCCC
CAGCACCCCGTAGGGGCCTACGTAGGACAGGAACC TGGAATGCAGCTCTCCCCGGEGCCACTGETGCGTGTGTCT
TTTGAAACACCACCTCTCACAATTTAGGCAGAAGCTGATATCCCAGAAAGACTATATATTGTTTTTTTTTTAAAR
AAAAAGTCG
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FIGURE 25

CTCAGACCATAGCCTARACCTCATCGTCCCTATCT GGCCCACCTGGAGCATCCACC TAGAGGATGCCACTAGAGG
AGCCTGGATGCCTGTAGAGTCTGGGGGGCTAGAGT CTTCCCTTTTCAGGCCCARGARAGGGARTCAGGCAGACTG
CTGARCAGTAAGTATGACTTTGTAGGCAGCCTTTAGACATAGCTATTCACCAAGCTACCGTARGCTTTTCACAGT
TTGCTTTTAACAGGCTCTTGTAGGCTGCACATGCT TCCCTAGARACT TGTCTTCCCTTCIGCGATGTCACACCCC
TAAGCTGGTCCTGARAAATTGGACATCTCGTCACT CTGTATTCACTGTTCCTCCCAACAAGAGAGTTGTACCCTG
TTTTTAGCTACCCTGGGGAGAGGCTGGCTCAGGAG TCTAGAACAGGGCTAGAT TGGGGGGCAACAAGGGGCTACC
ATITCCCICCCTTTAGGCTCATGGAGAGTCTACATCCAGCCTTATCTTCTCCCATGGGAARCCARAGGAGGCTCA
ACATGGTGAGAAGAGAGCATGACATCCAGAGCCAGGCAGCCTACAGCACCTGGGACCACCAGGGAATGGGCACAC
AGCAAGGGTTGGCCTCCCTTCTTGGGCAGTGGAAAAAGTCCTAGARGGAGTCCATGCTICTCCCACCARACATGA
GTACCTGCTGCCCTTGCCCTTGTGCTGARTGCCARGGACCAA ATGCCTCCCCACCCAGTGTGGGRAATTC
ACAGGAGTGGCCTGCAGTGCCATCCTCATGTACATATTICTGCACTGATTGCTGGCTCATCGCTGTGCTCTACTTC
ACTTGGCTGGTGTTTGACTGGAACACRCCCAAG, GGTGGCAGGAGGTCACAGTGGGTCCGRARCTGGGCTGTG
TGGCGCTACTTTCGAGACTACTTTCCCATCCAGCT GGTGARGACACACAACCTGCTGACCACCAGGARCTATATC
TTTGGATACCACCCCCATGGTATCATGGGCCTGGG TGCCTTCTGCARCTTCAGCACAGAGGCCACAGAAGTGAGC
AAGAAGTTCCCAGGCATACGGCCTTACCTGGCTACACTGGCAGGCAACTTCCCAATGCCTGTGTTGAGGGAGTAC
CTGATGTCTGGAGGTATCTGCCCTGTCAGCCGGGACACCATAGACTATTTGCT TTCARAGAATGGGAGTGGCART
GCTATCATCATCGTGGTCGGGGGTGCGGCTGAGTC TCTGAGCTCCATGCCTGGCARGARTGCAGTCACCCTGCGG
AACCGCBAGGGCTITGTGARACTGGCCCTGCCTCATGGAGCTGACCIGGITCCCATCTACTCCTTTGGAGAGART
GRAGTGTACAAGCAGGIGATCTTCGAGGAGGGCTCCTGGGGLCGATGGCTCCAGARGARGTTCCAGAAATACATT
GGTTITCGCCCCATGCATCTICCATGGTCGAGGCCTCTTCTCCTCCGACACCTGGEEGCTGGTGCCCTACTCCAAG
CCCATCACCACTGTTGTCGGAGAGCCCATCACCAT CCCCARGCTGGAGCACCCARCCCAGCARGACATCGACCTG
TACCACACCATGTACATCGAGGCCCTGGTGAAGCT CTTCGACARGCACAAGACCAAGTTCGGCCTCCCEGAGAL
GAGGTCCTGGAGGTGAACTGAGCCAGCCTTCGGGGCCAACTCCCTGGAGGAACCAGC TGCARATCACTTTTITGC
TCTGTARATTTGGARGTGTCATGGGTGTCTGTGGGTTATTTAAAAGARATTATAACAATTTTGCTARACCATTAC
AATGTTAGGICTTTTTTAAGAAGGAAAAAGTCAGTATTITCAAGTTCTTTCACTTCCAGCTTGCCCTGTTCTAGGT
GGTGGCTARATCTGGGCCTAATCTGEGTGGCTCAGCTAACCTCTCTTCTTCCCTTCCTGAAGTGACAARGGRAAC
TCAGTCTTCT TGGGGARGARGGATTGCCATTAGTGACT TGGACCAGI TAGATGATTCACTTT TTGCCCCTAGGGA
TGAGAGGCGAAAGCCACTTCTCATACAAGCCCCTT TATTGCCACTACCCCACGCTCGTCTAGTCCTGAARACTGCA
GGACCAGTTTCTCTGCCARGCGGAGGAGTTGGAGAGCACAGTTGCCCCGTTGTGTGAGGGCAGTAGTAGGCATCL
GGAATGCTCCAGTTTGATCTCCCTTCTGCCACCCCTACCTCACCCCTAGTCACTCATATCGGAGCCTGGACTGGE
CTCCAGGATGAGGATGGGGGTCGCAATGACACCCT GCAGGGGARAGGACTGCCCCCCATGCACCATTGCAGGGAG
GATGCCGCCACCATGAGCTAGGTGGAGTAACTGGT TTTTCTTGGGTGGCTGATGACATGGATGCAGCACAGACTC
AGCCTTGGCCTGGAGCACATCCTTACTGGTGGCCT CAGTTTACCTTCCCCAGATCCTAGATTCTGGATGTGAGGA
AGAGATCCCTCTTCAGAAGGGGCCTGGCCTTCTGAGCAGCAGATTAGT TCCARAGCAGGTGGCCCCCGARCCCAA
GCCTCACTTTTCTGTGCCTTCCTGA TTGGGCC CCCAACCCTCTCCTGTGTGTTCTGTTAT
CTCTTGATGAGATCATTGCACCATGTCAGACTTTTGTATATGCCTTGAAAATARATGAAAGTGAGRAATCCARARR
AAAAAAAAARAAR

goooano
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FIGURE 27

CATCCTGCAACATGGTGAAACCACGCCTGGCTAATTTTGTTGTATTTTTGGTAGAGATGGGATTTCACCGTGTTA
GCCAGGATTGTCTCAATCTGACCTCATGATCTGCCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGAGTGC
ARCCACACCCGGCCACAAACTTTTTAAGA, GTTAATGAAACCATACCTTTTACATTTTI TARTGACAGGAARATGC
TCACAATAATTGTTAACCCAAAATTCTGGATACAAAAGTACAATCTTTACTGTGTAAATACATGTATATGTACTA
TATGAAAATATACCAAATATCAATAATACTTATCTCTGGGTAAAAACCTCTTCTCATACCCTGTGCTAACAACTT
TTAACAAAAAATTTGCATCACTITTAAGAATCAAGAAAAATTTCTGAAGGTCATATGGGACAGAAAAAAAAACCA
AGGG. TCACGCCACTTGGGARA GATTCGAAATCTGCCTTTTTATAGATTTGTAATTAATAAGGTCCA
GGCTTTCTAAGCAACTTAAATGTTTTGTTTCGAAACRAAGTACTTGTCTGGATGTAGGAGGAAAGGGAGTGATGT
CACTGCCATTATGATGCCCCTTGAATATAAGACCCTACTTGCTATCTCCCCTGCACCACCCAGGAGCCACCCAIC
CTCCAGCACACTGAGCAGCAAGCTGGACACACGGCACACTGATCCAAQ!QGGTAAGGGGATGGTGGCGAlGCTCA
TTCTGGGTCTGCTACTTCTGGCGCTGCTCCTACCCGTGCAGGTTTCTTCATTTGTTCCTTTAACCAGTATGCCGG
AAGCTACTGCAGCCGAAACCACAAAGCCCTCCAACAGTGCCCTACAGCCTACAGCCGGTCTCCTTGTGGTCTTGC
TTGCCCTTCTACATCTCTACCAT TAAGAGGCAGGTC, CAGCTACAGTTCTC:H CCATACACTAARRACC
GANTCCAAATGGTGCCTAGAAGT TCAATGTGGCARGGAAAAAAACCAGGTCTTCATCAAATCTACTAATTTCACT
CCTTATTAACAGAGAAACGCTTGAGAGTCTCAAACTGGACTGGTTTAAAGAGCATCTGAAGSATTTGACTAGATG
ATAAATGCCTGTACTCCCAGTACTTTGGGAGGCCTAGGCCGGCGGATCACCTGAGGTCAGGAGTTTGAGACTAAC
CTGGCCAAAATGGTGAAACCCCATCTGTACTAAAAATACAAATATTGACTGGGCGTGGTGGTGAGTCCCTGTGAT
CCCAGCTACTCAGGTGGCTGAAGCAGGACAATCACTTGAACTCAGGAGGCAGAGGITGCAGTGAGCTGAGATCGC
GCTACTGCACTCTAGCCTAGCCTGGGCARCAGAGT GAGACTTCGTCTCARAARAAAAAAAGCCAAGTGCAGTGGC
TCACGCCTGTAATCCCGGCACTTTGGGAGGCCGAGGTGGGCGGATCACGAGGTCAGGAGATCAAGACCATCCTGG
CTARTACAGTGAARCCCTGTCTCTACTAAAAATACARAARA’ AGCCGGGGATGGTGGCAGGCACCTGGAGTCCC
AGCTACTCGG TGAGGCAGGAGRATAGCGTGAACTCAGGAGECGGAGC T TECAGTGAGCCGAGATTGCGCT
ACTGCACTCCAGCCTGGGCGACAGCGCGAGACTCCGTCTCAAARRARARAAAAARAARARARAA
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"FIGURE 28

MGKGMVAMLILGLLLLALLLPVQVSSFVPLTSMPEATAAETTKPSNSALQETAGLLVVLLALLHLYH
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FIGURE 31
GTGTGGGGAAGGTAGATGICATTCAAGAACCAGGT TTGAGTGGCCGCTTCTTTGTCACCACTCTCCCAGCATTTT
TTCATGCAARGGATGGGATATTCCGCCGTTATCGT GGCCCAGGARTCTTCGAAGACCTGCAGAATTATATCTTAG

AGRAAGAAATGGCAATCAGTCGAGCCTCTGACTGGC TGGARRT CCCCGGCTTCTCTARCGATGT CTGGAATGGCTG
GTCTTTTTAGCATCTCTGGCAAGATATGGCATCTT CACAACTATTTCACAGTGACTCTTGGAATTCCTGCTIGGT
GTTCTTATGTCTTTTTCGTCATAGCCACCTTGGTITTTIGGCCTTTTTATGGGTCTGGTCT TGGTGGTAATATCAG
AATGTTTCTATGTGCCACTTCCAAGGCATTTATCT GAGCGTTCTGAGCAGARTCGGAGATCAGAGGAGGCTCATA
GAGCTGARCAGTTGCAGGATGCGGAGGAGGAARAAGATGATTCAAATGARGAAGRARACRAAGACAGCCTTGTAG
ATGATGAAGRAGAGAAAGARGATCTTGGCGATGAGGATGAAGC. A AACTTGGCTG
CTGGTGTGGATGAGGAGAGAAGTGAGGCCAATGAT CAGGGGCCCCL. GGTGTGACCC! G
TAGAGCCTGAGGAGGCTGAAGARGGCATCTCTGAGCARCCCTGCCCAGCTGACACAGAGGTGGTGGARGACTCCT
TGAGGCAGCGTAAAAGTCAGCATGCTGACARGGGACTGTAGATTTAATGATGCGTTTTCAAGAATACACACCAAR
ACAATATGTCAGCTTCCCTTTGGCCTGCAGTTIGT ACCARATCCTTAATTTTTCCTGAATGAGCARGLTTCTETT
ARARGATGCTCTCTAGTCATTTGGTCTCATGGCAGTAAGCCTCATGTATACTARGCAGACTCTTCCAGGTGTGAC
AATCAGGATATAGAARAACAAACGTAGTGTTGGGATCTIGT ITGGAGACTGGGATGGGARCAAGTTCATTTACTTA
GGGGTCAGAGAGTCTCGACCAGAGGAGGCCAT TCCCAGICCTARATCAGCACCTTCCAGAGACRAGGCTGCAGGCC
CTGTGARAATGAAAGCCAAGCAGGAGCCTTGGCTCC TGAGCATCCCCARRGTGTARCGTAGAAGCCTTGCATCCTT
TTCTTGTGTARRGTATTTATTIITTGTCAAATTGCACG, CATCAGGCACC! GTGCATGAARAATCTTTCACA
GCTAG TTH CTTCGCTATAGAGAGCAGCTCAGAAGTCATCCCAGCCCTCTGAATCTCCTGTGCTAT
GTTTTATTTCTTACCTTTARTTTTTCCAGCATTTCCACCATGGGCATTCAGGCTCTCCACACTCTTCACTATTAT
CTCTTGGTCAGAGGACTCCARTAACAGCCAGGTTTACATGARCTGTGTTTGTTCATTCTGACCTARGGGGTTTAG
ATAATCAGTAACCATAACCCCTGARAGCTGTGACTGCCARACATCTCARATGARATGTTGTGGCCATCAGAGACTC
ARARGGAAGTAAGGATTTTACARGAC. TT. TTGTTTTGTCC. TATAGTTGTTGTIGATTITIT
TTTTAAGTTTICTAAGCAARTATTTTTCAAGCCAGAAGTCCTCTAAGTCTTGCCAGTACAAGGTAGTCTIGTGRAG
ARRAGTTGAATACIGTEITIGTITTCATCTCARGGGGTTCCCTGGGTCTTGRACTACT TTAATAATAACTAARRAR
CCACTTCTGATITTCCTICAGTGATGTGCTTTTGGTGRAAAGAATTAATGAACTCCAGTACCTGARAGTGARAGAT
TTGATTTTGTTTCCATCTTCTGTAATCTTCCAAAGRRTTATATCTTTGTARATCTCTCAATACTCAATCTACTGT
AAGTACCCAGCGAGGCTAATTTCCTTAARAARARAARATCTATCCATCTACTTCTCTCTTACCTGATITATGTGT
TAGAATAAATTCATGAAATTCGATTCCAAGCATA
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FIGURE 32

MSGMAGLFSISGKIWHLHNYFTVILGIPANCSYVFFVIATLVFGLEFMGLVLVVISECFYVPLPRHLSERSEQNRR
SEEAHRAEQLQDAEEEKDDSNEEENKDSLVDDEEEKEDLGDEDEAEEEEEEDNLAAGVDEERSEANDQGPPGEDG
VTREEVEPEEAEEGISEQPCPADTEVVEDSLRORKSQHADKGL
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FIGURE 29

GGCACGAGGAGGTGTGGACGCTGTGTATGAAATGTCTTTCCTCCAGGACCCAAGTTTCTTCACCATGGGG&!ETG
GTCCATTGGTGCAGGAGCCCTGGGGGCTGCTGCCT TGGCATTGCTGCTTGCCARCACAGACET TTTCTGTCCAA
GCCCCAGAAAGCGGCCCTGGAGTACCTGGAGGATATAGACCTGAAAACACTGGAGAAGGAACCAAGGACTTTCAA
AGCAAAGGAGCTATGGGAARRAAATGGAGCTGTGA TTATCGCCGTGCGCAGCCCAGGLT TTTCCTICTGICGAGA
GGAAGCTGCGGATCTGTCCTCCCTGARAAGCATGT TGG CCAGCTGGGCGTCCCCCTCTATGCAGTGGTARAGGA
GCACATCAGGACTGAAGTGAAGGATTTCCAGCCTTATTTCAAAGGAGAAATCITCCTGGATGAAAAGAAAAAGTT
CTATGGTCCACRAAGGCGGAAGATGATGTTTATGE GATTTATCCGTCTGGGAGTGTGET CAACTTCTTCCGAGC
CTGGAACGGAGGCTTCTCTGGARACCTGGAAG 2 TTCATCCTTGGG! TTTTCGTGGTGGGATCAGG
ADAGCAGGGCATTCTTCTTGAGCACCGAG. GARTTTGGAGACARAGTAAACCTACTITCT CTGGRAGC
TGCTAAGATGATC, CCACAGACTTTGGCCTCAGAG TGATTGTGTGARACTGCCCAGCTCAGGGATAA
CCAGGGACATTCACCTGTGTTCATSGGATGTATTGTTTCCACTCGTGTCCCTAAGGAGTGAGAAACCCATTTATA
CTCTACTCTCAGTATGGATTATTAATGTATTTTAATATTCTGTTTAGGCCCACTAAGGCAAAATAGCCCCAAAAC
AAGACTGACAAAAATCTGAAAAACTAATGAGGATTATIAAGCTAAAACCTGGGAAATAGGAGGCTTAAAATTGAC
TGCCAGGCTGGGTGCAGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGAGCAAGTCACTTGAGG
TCGGGAGTTCGAGACCACCCTGAGCARCATGGCGAARCCCCGTCTCTACTA, TACAAAAATCACCCGGGTGT
GGTGGCAGGCACCTGTAGTCCCAGCTACCCGGGAGGCTGAGGCAGGAGAATCACTTGAACCTGGGAGGTGGAGGT
TGCGGTGAGCTGAGATCACACCACTGTAITCCAGCCTGGGTGACTGAGACTCTAACTAAAAAAAAAAAAAAAAAA
ARR
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FIGURE 30
MHSIGAGALGAARLALLLANTOVFLSKPQKAALEY LEDIDLKTLEKEPRTFKAKELWEKNGAVIMAVRRPGCFLC

REEAADLSSLKSMLCQLGVPLYAVVKEH IRTEVKDFQPYFKGEIF LDEKKKFYGPORRKMMFMGF TRLGVWYNEF
RAWNGGF SGNLEGEGF 1 LGGVFVVGSGKQGILLEK REKEFGDKVNI.L.SVLEARKMIKPQTLASEKK
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FIGURE 33

CCCTTTARAGGGTGACTCGTCCCACTIGTGTTCTCTCTCCTGGTGCAGAGTTGCAAGCAAGT TTATCAGAGTATC
GCCATGAAGTTCGTCCCCTGCCTCCTGCTGETGACCTTGTCCTGCCTGGGEACTTTGGGTCAGGCCCCGAGGCAA
AAGCAAGGANGCACTGGGGAGGAATTCCATTTCCAGACTGGAGGGAGAGATTCCTGCACTATGCGTCCCAGCAGT
TTGGGGCAAGGTGCTGGAGAAGTCTGGCTTCGCGTCGACTGCCGCAACACAGACCAGACCTACTGGTGTGAGTAC
AGGGGGCAGCCCAGCATGTGCCAGGCTTTTGCTGC TGACCCCARACCTTACTGGAATCAAGCCCTIGCAGGAGCTG
AGGCGCCTTCACCATGCGTGCCAGGGEGCCCCGET GCTTAGGCCATCCGTGTGCAGGGAGGC TEGACCCCAGGT

CATATCCAGCAGGTGACTTCCAGCCTCAAGGGCAGCCCAGAGCCCARCCAGCAGCCTGAGGCTGGGACGCCATCT
CTGAGGCCCARGGCCACAGTGAAACTCACAGA C; T GACTCGATGGAAGAGCTGG! 2,
GCCAAARCCCACCACCCGACCCACAGCCAAACCTACCCAGCCTGGACCCAGGCCC TGAGGAAGC. G
AAGAAGGCCTGGGAACATTIGTTGGARACCCTTCCAGGCCCTGTGCGCCTTTCTCATCAGCTTCT ICCGAGGGTGA

CAGGTGAAAGACCCCTACAGATCTGACCTCTCCCTGACAGACAACCATCTCTTTTTATATTATGCCGCTTTCAAT
CCAACGTTCTCACACTGGAAGRAGAGAGT TTCTAATCAGATGCARCGGCCCARATTCTTGATCTGCAGCTTCTCT
GAAGTTTGGARAAGARACCTTCCTTTCTGGAGTTTGCAGAGTTCAGCRATATGATAGGGARCAGGTGCTGATGGG
CCCAAGAGTGACAAGCATACACAACTACT TATTATCTGTAGAAGTTITGCTTTGT TGATCTGAGCCTTCTATGAA
AGTTTAAATATGTAACGCATTCATGAAT TICCAGTGTTCAGTAANTAGCAGCTATGTGTCTGCAARRTARARAGAR
TGATTTCAGAARAT
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FIGURE 34

MKFVPCLLLVTLSCLGTLGOAPRQKQGSTGEEFEF QTGGRDSCTMRPSSLGQGAGEVWLRVDCRNTDOTYWCEYR
GQP SMCQAFAANPKPYWNQAT.QELRRLHHACOGAP VLRPSVCREAGPQAHMOQVT SSLKGSPEPNQQPEAGTPS L
RPKATVKLTEATQLGKDSMEELGKAKP TTRPTAKP TQP GPRPGGNERAKKKAWEHCWKPFQALCAFLI SFFRG
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FIGURE 35

GTTTGGTTCGGGCCCTIGCARAACCCGAGATGATGAGCCTGTETGIGGGAGACCCCTGGGTATCCGTGCAGGGCT
CRATGGGACTCTCTTTGTGGCCGATGCATACAAGGGACTATTTGAAGTAAATCCCTGGAAACGTGAAGTGARACT
GCTGCTGTCCTCCGAGACACCCATTGAGGGGRAGAACATGTCCTTTGTGAATGATCTTACAGTCACTCAGGATGE
GAGGAAGATTTATTTCACCGALTCTAGCAGCARAT GGCARAGACGAGACTACCTGCTTCTGETGATGGAGGGCAL
AGATGACGGGCGCCTGCTGGAGTATGATACTGTGACCAGGGAAGTAARAGT TTTATTGGACCAGCTGCGGTTCCC
GAATGGAGTCCAGCTGTCTCCTGCAGAAGACTTTGTCCTGGTGGCAGARACARCCATGGCCACGATACGAAGAGT
CTACGTTTCTGGCCTGATGAAGGGCGGGGCTGATC TGTTTCTGGAGARCATGCCTGGATTTCCAGRCAACATCCG
GCCCAGCAGCTCTGGGEGGTACTGGGTEGGCATGTCGACCATCCGCCCTAACCCTGGGTTTTCCATGCTGGATTT
CTTATCIGAGAGACCCTGGATTAAAAGGATGATTI TTAAGCTCIYTAGTCAAGAGACGGTGATGAAGTTITGTGCC
GCGGTACAGCCTCGTCCTAGARCTCAGCGACAGCGGTGCCTTCCGGAGAAGCCTGCATGATCCCGATGGGCTGGT
GGCCACCTACATCAGCGAGGTGCACGARCACGATGGGCACCTGTACCTGGGCTCTTTCAGGTCCCCCTTCCTCTG
CAGACTCAGCCTCCAGGCTGTTIAGCCCTCCCAGATAGCTGCCCCTGCCACGCAGGCCAGGAGTCTITCACACTCA
GGCACCAGGCCTGGTCCAGGAGGAGCTGTGGACACAGTCGTGGTTCARGTGTCCACATGCACCTGTTAGTCCCTG
AGAGGTGGTGGGAATGGCTGCTTCATTCCTCGAGGATGCCCGGGCCCCACCTGGGCTTGTCTTTCTGTTTAGAGG
GAAGTGTAACATATCTGCCATGAGGAACATARATTCATGTAAAGCCATTTTCTCTTAAACAAARCARAACTTTCT
BAGTACRGTCATTCTCTAGGATT TGGGAAGCTCCT TGCACTTGGARCAGGGCTCAGGTGGGTGGAGCAGTAAGGC
ACTACCCAGAGAGCTTGCTGCTGCGGCCCTGTCCTGCEECCTCAAAGTTCT TCTTTACTATATATAACGTGCGET
CATACCTTTICTTCGT TGTGGTGGGGATGGAAGAGCAGAGGGAGCATGGCCCAGGGGTGT TGAGGCCAGCGGTGRG
AGCCGTGTTAGCCARGACATGGARCTGTGTTCTCAAGGGITATGIGGEGCGTGGGCTCTCCATAGTGTGTATGAA
ARGCTTGTTGACTCTAGCGGCTCAGAGRGGACTTTGCTGGGTTTCTTTCTGTGAATATCTCCGTGCTGACCATGC
TGGAATTGGATGATTCTGCAATTCGGGACCTACTGCAGGGETCCGTTTAGTANCGTCTTGTCTGTGATCTTTIGTT
CTTGACCTCTAGACCCCAAGATGTGRACAGTGCACGTGTTAATGTCATCTTTGCTCATGTGTTATAAGCCCCAAG
TTGCTGTATATTTTCACAAGTATGTCTACACACTGGTCATGATTTTGATAATAAATARCGATAAATCGARARRAR
AAAADAAARRAAARAARAAAARAARD
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FIGURE 36

MSFVNDLTIVTQDGRKIYFTDSSSKWQRRDYLLLVMEGTDDGRLLEYDTVTREVKVLLDQLRFPNGVQLSPAEDEV
LVAETTMARIRRVYVSGLMKGGADLFVENMPGFPDNIRPSSSGGYWVGMST IRPNPGF SMLDF LSERPWIKRMIE
KLFSQETVMKFVPRY SLVLELSDSGAFRRSLHDPDGLVATY ISEVAEHDGHLY LGSFRSPFLCRLSLOAV
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FIGURE 38

MSLFGLLLLTSALAGQRQGTQAESNLSSKFQF SSNKEQNGVODPQHERIITVSINGS THSFREPHTYPRNTVLVH
RLVAVEENVWIQLTFDERFGLEDPEDD I CKYDEVEVEEPSDGTILGRWCGSGTVPGKQISKGNQIRIRFVSDEYF
PSEPGFCIHYNIVMPQFTEAVSPSVLPPSALPLDLLNNAITAFSTLEDLIRYLEPERWQLDLEDLYRPTWQLLGK
AFVFGRKSRVVDLNLLIEKVRLYSCTPRNF SVSTREELKRIDTIFWPGCLLVKRCGGNCACCLHNCNECQCVR SK
VTKKYHEVLQLRPKTGVRGLHKSLTDVALEHAEECDCVCRGSTGG
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FIGURE 39

GGGGGCCCTCTGCCCOEGTTGTCCARGATGGAGGGCECTCCACCCEEETCGCTCGCCCTCCGGCTCCTGCTGTTC
GTGGCGCTACCCGCCTCCGGCTGGCTGACGACGGE CGCCCCCGAGCCGCLGCCGCTGICCGGAGCCCCACAGGAC
GGCATCAGAATTAATGTAACTACACTG. GATGATGGGGACATATCT. CAGCAGGTTGTICTTAACATARCTC
TATGAGAGTGGACAGGTGTATGTAAATGACTIACCTGIAAATAGTGGTGTAACCCGRATAAGCTGTCAGACTTIG
ATAGTGAAGAATGAAAATCTTGAAAATTTGGAGGAAARAGAATA TGGAATTGTCAGTGTARGGATTTTAGTT
CATGAGTGGCCTATGACATCTGGTTCCAGTTTGCAACTAARTTGTCATTCARGAAGAGGTAGTAGAGATTGATGGA
AAACAAGTTCAGCAAAAGGATGTCACTGAAATTGATATTTTAGTTAAGAACCGGGGAGTACTCAGACATTCARAC
TATACCCTCCCTTTGGAAGAAAGCATGCTCTACTC TATTTCTCGAGACAGTGACATTTTATTTACCCTTICCTARC
CTCTCCARARAAGAAAGTGTTAGTTCACTGCAAACCACTAGCCAGTATCTTATCAGGARTGTGGARACCACTGTA
GATGAAGATGTTTTACCTGGCAAGTTACCTGAAACTCCTICTCAGAGCAGAGCCGCCATCITCATATARGGTAATG
TGTCAGTGGATGGAARAGTTTAGAAAAGATCTG TG TAGGT TCTGGAGCARCGTTTTCCCAGTATTCTTTCAGTTT
TTGAACATCATGGTGGTTGGAATTACAGGAGCAGCTGIGGTAATAACCATCTTARAGGTGTTTTTCCCAGTTTCT
GAATAC, Gt TTCTTCAGTTGGAT. GTGGACGTCATACCTGTGACAGCTATCAACTTATATCCAGATGGT
CCAGAGA CTGARBACCTTGAAGAT. CATGTATTTARARCGCCATCTCATATCATGGACTCCGAAGT
AGCCTGTTGCCTCCARATTTGCCACTTGAATATAATTTTCTTTARATCGTTARGAATCAGTTTCAARAAAAARAR
AARAAARBARARAAAARRA
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FIGURE 490

MEGAPPGSLALRLLLFVALPASGWLTTGAPEPPPLSGAPODGIRINVITLKDDGD ISKQOVVLNITYESGQVYVN
DLPVNSGVTRISCQTLIVKNENLENLEEKEYFGIVSVRILVHEWPMTSGSSLQLIVIQEEVVEIDGKQVQQKDVT
EIDILVKNRGVLRHSNYTT,PLEESMLYSISRDSDILFTLPNLSKKESVSSLQTTSQYLIRNVETTVDEDVLPGKL
PETPLRAEPPSSYKVMCOWMEKF RKDLCRFWSNVEF PVEFQF LNIMVVG ITGAAVVITILKVFFPVSEYKGILQLD
KVDVIPVTAINLYPDGPEKRAENLEDKTCI

(80)
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FIGURE 37

GCCCGGAGAGCCGCATCTATTGGCAGCTITGTTAT TGATCAGARACTGCTCGCCGCCGACTTGGCTICCAGTETG
GCTGCGGGCAACCCTIGAGITTTCGCCTCTGTCCTGTCCCCCGAACTGACAGGTGCTCCCAGCAACTTGCTGGGG
ACTTCTCGCCGCTCCCCCGCGTCCCCACCCCCTCATTICCTCCCTCGCCTTCACCCCCACCCCCACCACTTCGCCR
CAGCTCAGGATTTGTTTAAACCTTGGGAAACTGGT TCAGGTCCAGGTTTTGCTTIGATCCTTTITCAARAACTGGA
GACACAGAAGAGGGCTCTAGGAAARAGTTTTGGATGGGAITATGTGGAAACTACCCTGCGATTICTCTGCTGCCAG
AGCAGGCTCGGCGCTTCCACCCCAGTGCAGCCTTCCCCTGGCGGTGGTGARAGAGACTCGGGAGTCGCTGCTTCC
ARAGTGCCCGCCGTGAGTGAGCTCTCACCCCAGTCAGCCARATGAGCCTCTTCGGGCTTCTCCTGCTGACATCTG
CCCTGGCCGGCCAGAGACAGGGGACTCAGGCGGAATCCAACCTGAGTAGTARATTCCAGTTTTCCAGCARCRAGE
AACAGAACGGAGTACAAGATCCTCAGCATGAGAGAATTATTACTGTGTCTACTAATGGARGTATTCACAGCCCAA
GGTTTCCTCATACTTATCCAAGAAATACGGTCTTGGTATGGAGATTAGTAGCAGTAGAGGAAAATGTATGGATAC
AACTTACGTTTGATGAAAGATTTGGGCTTGAAGACCCAGAAGATGACATATGCARGTATGATTTTGTAGARGTTG
AGGAACCCAGTGATGGAACTATATLAGGGCGCTGG TGTGCTTICTGGTACTGTACCAGGARARCAGATTTCTARAG
GAAATCAAATTAGGATARGATTTGTATCTGATGAATATTTTCCTTCTGAACCAGGGTTCTGCATCCACTACAACA
TTGTCATGCCACAATTCACAGRAGCTGTGAGTCCT TCAGTGCTACCCCCTICAGCTTTGCCACTGGACCTGCTTA
ATAATGCTATAACTGCCTTTAGTACCTTGGARGACCTTATTCGATATCTTGAACCAGAGAGATGGCAGTTGGACT
TAGAAGATCTATATAGGCCAACT TGGCAACTTCTTGGCAAGGCTTTTGTTTT TGGAAGAAAATCCAGAGTGGTGG
ATCTGAACCTTCTAACAGAGGAGGTAAGATTATACAGCTGCACACCTCGTAACTTCTCAGTGTCCATAAGGGARG
AACTAAAGAGAACCGATACCATITTCTGGCCAGGTTGTCTCCTGGTTAAACGCTGTGGTGGGAACT! CCTGTT
GTCTCCACAATTGCAATGAATGTCRATGTGTCCCAAGCARAGTTACTAARARATACCACGAGGTCCTITCACITGA
GACCARAGACCGGTGTCAGGGGATTGCACRARTCACTCACCGACGTGGCCCTGGAGCACCATGAGGAGTGTCACT
GTGTGTGCAGAGGGAGCACAGGAGGATAGCCGCATCACCACCAGCAGCTCITGCCCAGAGCTGTGCAGTGCAGTG
GCTGATTCTATTAGAGAACGTATGCGTTATCTCCATCCTITAATCTCAGTTIGTTTGCTTCARGGACCTTICATCTT
CAGGATTTACAGTGCATTCTGAAAGAGGAGACATCARACAGAATTAGGAGTIGTGCAACAGCTCTTTTGAGRAGGA
GGCCTAAAGGACAGGAGARAAGGTCTTCAATCGTGGARAGARAATTARATGT TGTATTARATAGATCACCAGCTA
GTTTCAGAGTTACCATGTACGTATTCCACTAGCTGGGTTCTGTATTTCAGTTCTTTCGATACGGCTTAGGGTART
GTCAGTACAGGAAARRARCTGTGCAAGTGAGCACC TGATTCCGTTGCCTTGCTTAACTCTAAAGCTCCATGTCCT
GGGCCTARRATCGTATAAAATCTGGATTTTTTTTT TTTTTTTTGCTCATATTICACATATGTAARCCAGAACATTC
TATGTACTACAAACCTGGTTTTTAAAAAGGAACTATGT TGCTATGAATTAAACTIGTGTCGTGCTGATAGGACAG
ACTGGATTTTTCATATTTCTTATTAAAATTTCTGCCATTTAGARGAAGAGARCTACAT TCATGGTTTGGARGAGA
TARACCTGAAAAGAAGAGTGGCCTTATCITCACTT TATCGATAAGTCAGTTTATTTGTTICATTGTGTACATTTT
TATATTCTCCTITTTGACATTATAACTGLIGGCTTT TCTAATCTTGT TARATATATCTATTTTTACCARAGGTATT
TAATATTCTTTTTTATGACAACTTAGATCAACTAT ITTTAGCTTGGTAAATTTTTCTARACACAATTGTTATAGC
CAGAGGAACABAGATGATATAAAATATTGTTGCTC TGACARARATACATGTATTTCATTCTCGTATGGTGCTAGA
GTTAGATTAATCTGCATTTTAAAAAACTGAATTGGAATAGAATTGGTAAGTTGCARAGACTTTTTGARAATARTT
ARATTATCATATCTTCCATTCCTGTTATTGGAGATGARAATAPAAAGCAACTTATGARAGTAGACATTCAGATCC
AGCCATTACTAACCTATTCCTTTTTTGGGGARATC TGAGCCTAGCTCAGAA CAT, GCACCTT G

CTTGGCAGCTTCCTGATAAAGCGTGCTGTGCTGTGCAGTAGGAACACATCCTATTTATTGTGATGTI TGTGGTITTT
ATTATCTTAAACTCTIGTTCCATACACTTGTATARATACATGGATAT TTTTATGTACAGRAGTATGTCTCTTAACC
AGTTCACTTATTGTACTCTGGCAATTTARAAGARRATCAGTAAAATATTTTGCTTGTAAAATGCTTAATATCGTG
CCTIAGGTTATGTGGLGACTATTTGAATCARAARATG TATTGAATCATCAAATAARAGAATGTGGCTATTTIGGGGA
GARAATT
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FIGURE 41

CTGAGCGGGGGAGCGGCGGCCCCCAGCTGARTGGGCGCGAGAGCEGCGCTGEGGECEGGGTGEGEGCECGEEETATC
CGGGCTGGCEGCCEGCCGGCGCCCCCTCATTAGTATGCGGACGARGGLGGCGEGCTECGCGGAGCGGCGTCCCCT
GCAGCCGCGGACCGAGGCAGCGGCGGCACCTGCCGGCCGAGCARTGCCARGTGAGTACACCTATGTGARACTGAG
AAGTGATTGCTCGAGGCCTTCCCTGCAATGGTACACCCGAGCTCAAAGCAAGATGAGRAGGCCCAGCTTGTTATT
ARAAGACATCCTCAAATGTACATTGCITGTGTTTGGAGTGTGGATCCTTIATATCCTCARGTTAAATTATACTAC
TGAAGAATGTGACATGAARARRAATGCATTATGTGGACCCTGACCGTGTAAAGAGAGCTCAGARRTATGCTCAGCA
AGTCTTGCAGAARGGAATGTCGTCCCAAGTTIGCCAAGACATCARTGGCGCTGTTATTTGAGCACAGGTATAGCGT
GGACTTACTCCCTTTTGTGCAGARGGCCCCCAARGACAGTGAAGCTGAGTCCAAGTACGATCCTCCTTITGGGTT
CCGGAAGTTCTCCAGTARAGTCCAGACCCTICITGGAACTCL Y GCCAGAGCACGACCTCCCTGARCACTTGAAAGC
CRAGACCIGLCGGCGCLGTGTGGTTATTGGAAGCGGAGGAATACTGCACGGATTAGAACTGGGCCACACCCTGAR
CCAGTTCGATGTTGTGATAAGGTTARACAGTGCACCAGTTGACCGCATATTCAGAACATGTTGGAAATARAACTAC
TATAAGGATGACTTATCCAGAGGGCGCACCACTGT CTGACCTIGAATATTATTCCAATGACTTATTTGTTGCTGT
TTTATTTAAGAGTGTTGATTTCAACTGGCTTCAAGCAATGGTAAAAAAGGAARCCCTGCCATTCTGGGTACGACT
CTTCTTTTGGAAGCAGGTGGCAGARAAARTCCCAC TGCAGCCAAAARCAT T TCAGGATTTTGARATCCAGTTATCAT
CRAAGAGACTGCCTTTGACATCCTTCAGTACTCAGAGCCTCAGTCAAGGT TCTGGGGCCGAGATAAGAACGTCCC
CACARTCGGTGTCATTGCCGTTGTCTTAGCCACACATCTGTGCGATGAAGTCAGTTTGGCGGGTTTTGGATATGA
CCTCAATCAACCCAGAACACCTTTGCACTACTTCGACAGTCAATGCATGGCTGCTATGAACTTTCAGACCATGCA
TAATGTGACAACGGAAACCAAGTTCCTCTTARAGC TGGTCAAAGAGGGAGTGGTGARAGATCTCAGTGGAGGCAT
TGATCGTGAATTTTGAACACAGAAAACCTCAGTTGARMATGCAACTCTAAC TCTGAGAGCTGTTTTTGACAGCCT
TCTTGATGTATTTCTCCATCCTGCAGATACTTTGAAGTGCAGCTCATGTTTTTAACT TTTAATT TAAAARCACAR
AARAAATTTTAGCTCTTCCCACTTTITTTTTCCTATTTATTTGAGGTCAGTGTTTGTTTTTGCACACCATTTITGT
AAATGARACTTAAGRATTGAATTGGARAGACTTCT CAAAGAGAATTGTATGTARCGATGTIGTATTGATTTTTAA
GAAAGTAATTTAATTTGTAAARCTTCTGCTCGT T ACACTGCACATTGARTACAGGTAACTAATTGGAAGGAGAG
GGGAGGTCACTCTTTTGATGGTGGCCCTGAACCTCATTCTGGTTCCCTGCTGCGCTECTTGGTGTGACCCACGGA
GGATCCACTCCCAGGATGACGTGCTCCGTAGCTCT GCTGCTGATACTGGGTCTGCGATGCAGCGGCGTGAGGCCT
GGGCTGGTTGGAGARGGTCACAACCCTTCTCTGTTGGTCTGCCTTCTGCTG. GACTCGAG CAACCAGGCG.

AGCTGTCCTGGAGETCCCTGGTCGGAGAGGGACAT AGAATCTGTGACCTCTGACAACTGTGAAGCCACCCTGGEC
TACAGAAACCACAGTCTTCCCAGCAATTATTACAATICTIGAATTCCTTGGGGATTTTITACTGCCCTTTCAAAG
CACTTAAGTGTTAGATCTAACGTGTTCCAGTGTCTGTCTGAGGTGACTTAARRAATCAGAACARRACTTCTATTA
TCCAGAGTCAT! TACACCCTTTCCAGGAATAARTGTTTT! AAACACTGARATCGRAATCTTCCCAGTAT
TATAAATIGTGTATT TAAAARAAAGARACTTTTCTGAATGCCTACCTGGCGGTGTATACCAGGCAGTGTGCCAGT
TTAARAAGATGABARAGRRTARARACTTTTGAGG

goooano

13/43
FIGURE 42

MRRPSLLLKDILKCTLLVFGVWILY ILKLNYTTEE CDMKKMHYVDPDRVKRAQKYAQQVLOKECRPKFAKTSMAL
LFEHRYSVDI.TPFVQKAPKDSEAESKYDPPFGFRKFSSKVQTLIELLPERDLPEHLKAKTCRRCVVIGSGGILHG
LELGHILNQFDVVIRLNSAPVEGYS! GNKTTIRMTYPEGAPLSDLEYYSNDLFVAVLFKSVDENWLOAMVKKE
TLPFWYVRLFFWKQVAEKIPLOPKHFRILNPVIIKE TAFDILQYSEPQSRFWGRDKNVP TIGVIAVVLATHLCDEV
SLAGF3YDLNQPRTPLEYFDSQCMAAMNFQOTMHNY TTETKF LLKLVKEGVVKDLSGGIDREF
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