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/*
*/

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

(28) JP 2006-512903 A 2006.4.20

#define MAXIMP 16 /* max jumps in a diag */

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

#define MX 4 /* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */

#define DMIS 0 /* penalty for mismatched bases */

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

#define DINSI1 1 /* penalty per base */

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

#define PINS1 4 /* penalty per residue */

struct jmp {

short n[MAXJMP]; /* size of jmp (neg for dely) */
unsigned short  x[MAXJMP]; /* base no. of jmp in seq x */
IS /* limits seq to 2716 -1 */
struct diag {
int score; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ips /* list of jmps */
b
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) */
}
char *ofile; /* output file name */
char *namex|[2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx[2]; /* seqs: getseqs() */
int dmax; /* best diag: nw() */
int dmax0; /* final diag */
int dna; /* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */
int 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 pp[2]; /* holds path for seqs */

char
char

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

*getseq(), *g_calloc();
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#l (BEX)
/* Needleman-Wunsch alignment program
*
* usage: progs file1 file2
* where filel and file2 are two dna or two protein sequences.
The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with ', '>' or '<' are ignored
Max file length is 65535 (limited by unsigned short x in the jmp struct)
A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
Output is in the file "align.out"

* Ok K %

*

* 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

*/

#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
ki

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

2006-512903 A 2006.4.20

s

|5
main(ac, av)
main
int ac;
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], &len0);
seqx[1] = getseq(namex[1], &lenl);
xbm = (dna)? dbval : pbval;
endgaps = 0, /* 1 to penalize endgaps */
ofile = "align.out”; /* output file */
nw(); /* fill in the matrix, get the possible jmps */
readjmps(); /* get the actual jmps */
print(); /* print stats, alignment */
cleanup(0); /* unlink any tmp files */
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#1 (x)

/* 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
* anew gap to extending an ongoing gap, and prefer a gap in seqx
* to a gap in seq y.

JP 2006-512903 A 2006.4.20

*/

nw()
nw

{
char *px, *py; /* seqs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, 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, VV; /* index into seqs */

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

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

ins1 = (dna)? DINS1 : PINSI;

smax = -10000;
if (endgaps) {

for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {

colO[yy] = dely[yy] = colO[yy-1] - ins1;
ndely[yy] = yy;

}

col0[0] = 0;

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

/* fill in match matrix

*/

for (px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col

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

/* Waterman Bull Math Biol 84 */
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#1 ()

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

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

mis += (Xbm[*px-'Al&xbm[*py-'AT)? DMAT : DMIS;
else

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

/* update penalty for del in X seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] =1,
} else {
dely[yy] -= insl;
ndely[yy]++;
}
} else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
} else
ndely[yy]++;
}

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

ndelx =1;

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

}

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

}

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

*/

o IW
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*&1l ()

id=xx-yy+lenl -1,

W

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+DINS0})) {

dx[id].ijmp++;

if (++ij >= MAXJIMP) {

o . 10
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[1j] = xx;
dx[id].score = delx;
}
else {
coll[yy] = dely[yy];
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && ('dna || (ndely[yy] >= MAXIMP 20
&& xx > dx[id].jpx[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id].jp.n[ij] = -ndely[yy];
dx[id].jp.x[ij} = xx;
dx[id].score = dely[yy];
}
if (xx == len0 && yy < len) { 30
/* last col
*/
if (endgaps)
coll[yy] -= insO+ins1*(len1-yy);
if (coll[yy] > smax) {
smax = coll[yy];
dmax = id;
}
}
}
if (endgaps && xx < len0)
col1[yy-1] -= insO+ins1*(len0-xx);
if (coll[yy-1] > smax) {
smax = collfyy-1J; 40
dmax = id;

}
tmp = col0; col0 = coll; coll = tmp;
}
(void) free((char *)ndely);
(void) free((char *)dely);
(void) free((char *)col0);
(void) free((char *)coll); }
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/*

*

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

* static:

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

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

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

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

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

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

*/
#include "nw.h"

#define SPC 3
#define P_LINE

256 /* maximum output line */
#define P_SPC 3

/* space between name or num and seq */

extern _day[26][26];

int olen; /* set output line length */
FILE *X; /* output file */
print()
print
{
int Ix, ly, firstgap, lastgap; /* overlap */

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

olen = 60;
Ix = lenO;
ly = lenl;

firstgap = lastgap = 0;

if (dmax < lenl - 1) { /* leading gap in x */
pp[0]-spc = firstgap = lenl - dmax - 1,
ly -= pp[0].spc;

}

else if (dmax > lenl -1){  /* leading gap in y */
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 gap in y */
lastgap = dmax0 - (len0 - 1);

ly -= lastgap;
}
getmat(Ix, ly, firstgap, lastgap),
pr_align();

2006-512903 A 2006.4.20
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* trace back the best path, count matches

*/
static

getmat(lx, ly, firstgap, lastgap)

}

/* pct homology:

/* "core" (minus endgaps) */
/* leading trailing overlap */

int Ix, ly;

int firstgap, lastgap;

int nm, i0, i1, siz0, siz1;
char outx[32];

double pct;

register n0, nl;

register char *p0, *pl;

/* get total matches, score

*/

i0 = i1 = siz0 = sizl = 0;
pO = seqx[0] + pp([1].spc;
pl = seqx[1] + pp[0].spc;

n0 = pp[1].spc + 1;
nl = pp[0].spc + 1;

nm = 0;
while ( *p0 && *p1 ) {
if (siz0) {
pl++;
nl++,;
siz0--;
}
else if (siz1) {
pO++;
nO++;
sizl--;
}
else {

if (xbm[*p0-'AT&xbm[*p1-'A")
nm++;
if (n0++ == pp[0].x[i0])
$iz0 = pp[0].n[i0++];
if (n1++ == pp[1].x[i1])
sizl = pp[1].n[il++];
pO++;

pl++;

* if penalizing endgaps, base is the shorter seq

* else, knock off overhangs and take shorter core

*/

if (endgaps)
Ix = (len0 < len1)? len0 : len;

else

fprintf(fx, "<%d match%s in an overlap of %d: %.2f percent similarity\n",

x=(x<ly)? Ix:ly;
pet = 100.*(double)nm/(double)lx;
fprintf(fx, "\n");

nm, (nm == 1)? "" : "es", Ix, pct),

JP 2006-512903 A 2006.4.20
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#1 (Ex)

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

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

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

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

nc[i] = 1,

nifi] =1,

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

ps[i] = seqx[i];

pol[i] = out(i]; }
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#1 (x)

for (nn = nm = 0, more = 1; more; ) {
for (i = more = 0; i < 2; i++) {
/*
* do we have more of this sequence?
*/
if (*ps[i])
continue;

more++;

if (pp[i].spc) { /* leading space */
*po[i]++=""
pp[i]-spe--;

else if (siz[i]) { /* in a gap */
*pofil++ =
siz[i]--;

else { /* we're putting a seq element
*/
*pofi] = *ps[i];
if (islower(*ps[i]))
*psi] = toupper(*ps[i]);
poli]++;
ps[i]++;

/*
* are we at next gap for this seq?
*/
if (ni[i] == pp[i] X[ij[i]]) {
/*

* we need to merge all gaps
* at this location
*/
siz[i] = pp[i].n[ij[i]++];
while (ni[i] == pp[i]-x[ij[i]])
siz[i] += pp[i].n[ij[i]++];
}
ni[i]++;
}
}
if (++nn == olen || !more && nn) {
dumpblock();
for (i=0;i<2; i++)
pol[i] = out[i];
nn =0;

}

/*

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

static

dumpblock()

dumpblock
{

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

...pr_align
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(void) putc(\n', fx);

for (i=0; i<2;i++) {
if (*out[i] && (*out[i] !=""|| *(po[i]) '= ")) {
if (i==0)
nums(i);
if (== 0 && *out[1])
stars();
putline(i);
if (i==0 && *out[1])
fprintf(fx, star);
if(i==1)
nums(i);
}
}
}
/*
* put out a number line: dumpblock()
*/
static
nums(ix)
int ix; /* index in out[ ] holding seq line */
{
char nline[P_LINE];
register i j;
register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
*pn = ] ';
for (i = nc[ix], py = out[ix]; *py; py++, pn++) {
if (*py ==""[ *py == ")
*pn =" v;
else {
if (i%10==0 || (i==1 && nc[ix] = 1)) {
j=(<0)?-i:g
for (px = pn; j; j /= 10, px--)
*px = j%10 + 'O,
if (i< 0)
*px = -
}
else
*pn =
i++;
}
}
*pn = v\Ov;
nc[ix] = i;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx),
(void) putc(\n', fx);
}
/*
* put out a line (name, [num], seq, [num]): dumpblock()
*/
static
putline(ix)

int

iX;

#1 (Bx)

37)
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&1 &
int i
register char *px;
for (px = namex[ix], i = 0; *px && *px != "', px++, i++4)
(void) putc(*px, fx);

for (; i < Imax+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, fx);
(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 (t*out[0] | (*out[0] == " && *(po[0]) == ) |
tout[1] || (*out[1] == " && *(po[1]) == 1)

return;

pX = star,

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

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

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

cx = "
nm++;
}
else if (!dna && _day[*p0-'A"|[*p1-'A"] > 0)
ex=""
else
cx=""
}
else
cx="4
*px++ = cx;
}
*px++ = "\n',
*px = \0%

JP 2006-512903 A 2006.4.20

...putline
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#1 (Ex)

/*
* 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==")
py=px+1;
if (py)
(void) strcpy(pn, py);
return(strlen(pn));
}

JP 2006-512903 A 2006.4.20
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&1 ()
/*
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxlen
* g_calloc() -- calloc() with error checkin
* readjmps() -- get the good jmps, from tmp file if necessary
* writejmps() -- write a filled array of jmps to a tmp file: nw()
*/
#include "nw.h"
#include <sys/file.h>

char *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE *fj;
int cleanup(); /* cleanup tmp file */

long Iseek();

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

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

*/

char *

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

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

if ((fp = fopen(file,"r")) == 0) {
fprintf(stderr,"%s: can't read %s\n", prog, file);
exit(1);

tlen = natgc = O;
while (fgets(line, 1024, fp)) {
if (*line == 4'|| *line == '<'|| *line == '>)
continue;
for (px = line; *px != \n', px++)
if (isupper(*px) || islower(*px))
tlen++;
}
if ((pseq = malloc((unsigned)(tlen+6))) == 0) {

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

exit(1),

pseq[0] = pseq[1] = pseq(2] = pseq[3] = "0,

JP

2006-512903 A 2006.4.20
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-getseq
py = pseq + 4;
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (*line == %' || *line == '<'|| *line == '>")
continue;
for (px = line; *px '= \n' px++) {
if (isupper(*px))
*py++ = *px; 10
else if (islower(*px))
*py++ = toupper(*px);
if (index("ATGCU",*(py-1)))
natgc++;
}
}
*py++ = "0
*py = "\0}
(void) fclose(fp);
dna = natgc > (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, 52);
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, i1;
register i, j, xx;
if () {
(void) fclose(fj);
if ((fd = open(jname, O_RDONLY, 0)) < 0) { 40
fprintf(stderr, "%s: can't open() %Zs\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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if (j <0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx[dmax].offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmpy);
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].offset));
dx[dmax].ijmp = MAXJMP-1;

...readjmps

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

}
if (j >=0) {
siz = dx[dmax].jp.n[j);
xx = dx[dmax].jp.x[j];
dmax += siz;
if (siz < 0) { /* gap in second seq */
pp[1].n[il] = -siz;
XX +=siz;
/*id=xx-yy+lenl -1
*/
pp[1].x[i1] = xx - dmax + lenl - 1;
gapy++;
ngapy -= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
i1++4;
} ,
else if (siz > 0) {  /* gap in first seq */
pP[O].n[i0] = siz;
pp[0].x[i0] = xx;
gapx++;
ngapx += siz;
/* ignore MAX GAP when doing endgaps */
siz = (siz < MAXGAP || endgaps)? siz : MAXGAP;
i0++;

else
break;
}

/* reverse the order of jmps
*/
for (j =0, i0--; j < i0; j++, i0--) {
i = pp[0].nj]; pp[0].n[j] = pp[0].n[i0]; pp[0].n[i0] = i;
i=pp[0].x[j]; pp[0]-x[j] = pp[0]-x[i0]; pp[0].x[i0] = i;
}
for =0, i1 j < il; j++, i1--) {
i = pp[1].n[j]; pp[1]-n[j] = pp[1])-n[i1]; pp[1].n[il] = i;
i =pp[1]-x[j]; pp[1]-x[j] = pp[1]-x[i1]; pp{1].x[i1] = i;

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

char *mktemp();

if (') {
if (mktemp(jname) < 0) {
fprintf(stderr, "%s: can't mktemp() %s\n", prog, jname);
cleanup(1);
}
if ((fj = fopen(jname, "w")) == 0) {
fprintf(stderr, "%s: can't write %s\n", prog, jname);
exit(1);
}
}
(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);
}
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Arg (R) lys; gln; asn Iys
Asn (N) gln; his; lys; arg gin
Asp (D) glu glu
Cys (C) ser ser
Gln (Q) asn asn
Glu (B) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile () leu; val; met; ala; phe;

Jnvalyy leu
Leu (L) /nva4vy; ile; val;

met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; 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; /a4y leu
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FIGURE 1

AIGGCTTTAGAGATCCACATGTCAGRCCCCATGTGCCTCAT CGAGAACTTTAATGAGCAGCTGAAGGTTARTCAG
GBAGCTITEEAGATCCIGTCTGCCATTACGCAACC TG TAGTTETCGTACCGAT TG TGGECCTCTATCECACTGRT
ARRTCCTACCTGATGAACARGCTGGE GEGCTICTCTGTTECATCTACGGTGCAGTCTICACACT
BAGGGAATTTGGATATGETGTGTGCCTCATCCCAACTGECCARATCACACATTAGTICTGCTIGACACCGAGEGE
TGEGAGATGT: TGACAACRAGAATGATATCCAGATCTTITGCACTGECACTCTTACTGAGCAGCACT
TTTGTGTACABTACTGTGAACAAARTIGATCAGGE TGCTATCGACCTACTGCACAATGTGACAGRACTGACAGAT
CTGCTCARGGCAAG “TCACCCGACCTTG: GETTGABGATCCIGCTGACTCIGCGRAGCTTCTTCCCAGAC
TTAGTGTGGACTCTGAGAGATTTCTGCT TAGGCCT GGAAATAGAT TTGTCACACC: cere
GAGAATTCCCTAAGGCCAARGC: TG AGAGTTCS CTCGTCTGTGIATACAG
AAGTTCTTTCCAAAAARGARATGCTTTATCT T TGACTIACCTGCTCACCAARAARAGCTIGCCCAACTTGARRCA
creec: GAGCTAGAGCCTGAATTIGTGCAACAAGTGACAGAATICTGTTCCTACATCTT TAGCCATTCT
ATGACCARGACTCTTCCAGGTGECATCATGETCARTEEATCTCOTCTARAGAACCTGGTGCTGACCTATGTCART

GCCATCAGCAGTGEGGATCTGCCTIGCATAGAGAR TGCACTCCTEECCTTGECTCAGAGAGAGAACTCAGCTGCA
TGCAARAGGCCATTGCCCACTATGACCAGCAARTGEGCCACABAGTGCAGCTGUCCATEGAAACCCTCCAGGAG
CTGCTGEACCTGOACABGAC TTGAAGICTICATGANARACTCTTICAAGGATGTAGAC
CARAGITTCC) TTGGAGACTCTACTAGA TECARARCAGAATGACATTTGTAAACGGAACCTGGARGCA,
ICCTCEGATTATTGCTCGECT TTACT TRAAGGATAT TTTTRCTCCTCT TGAAGCAGGGAATTTAT
TCTAACCCAGGAGGCCATARTCTCTTCATICAGARAACAGARGA ACTATCGEEAGOETCCS
ARAGGAATACAGGCTGARGARGT ICTGCAGAAATATTTARAGTCCARGGAGTC TG TGAGTCATGCAATATTAC
T EACOAGECTOTCAC 2 CRAGTGARRGCAGRAGCTG GCTGRA
GCECARAGGTTGEC TTCARAGGCAGAACGAGCARATGAT TCCAT n
GTGAGACARATGGAGATAGCCARACARAATTGRCT GOCAGAGCAACAGARARTGCAGGARCARCAGATG
CBGGCTGCACAGCTCAGCACARCATTCCAAGCTCARAAT] CCTTCICAGTGAGCTCCAGCACGCCCAGAGE

ACTGTTAATARCGATGATCCAT

TTACTCI

gooad

FIGURE 2

MALEITHMSDPMCLIENFNEQLKVNQEALETLSAI TOPVVVVAIVGLYRTGKS YLMNKLAGKNKGE SVASTVOSHT
KGIRIWCVPHPNRPNETLVLLD TEGLEGDVEKADNKHDIQIFALALLLS STEVYNTVNRIDQGATDLLENVIELTD

DPADSASFFPDLVRTLRDFCLGLEIDGOLVIPDEYLENSLRP QNFNLPRLCIQ
KFFPKKKCF IFDLPAHOKKLAQLETLEDDELEREF VQQVIEE CSYIF SHSMIKTLRGG: NLVLTYVN
ISSGDLECT LA KAIAEYDQOMGOKVOLPMET: I KDVD

TOKTEELKAKYYREER
ERERLEOEQ

LDAKQND LCKRN] YCSALLKDIFG] GT
KGIQAEEVLOKYLKSK] TLOTDQALTETEKKKKEAQVKAEAEKAEAQRLAAIC
VRQMETAKQNWLAEQOKMOEQQMOEQARQLSTTFOAQNRS LLSELQEAQRTVNNDDPCVLL

oooad

TCTGGECECECECGACGTCAGTTTGAGTTCTGTET TCTCCCCGCOCETGTCE CBCCCGACCCECGCCCGCERTES
TGBCGCTGCGCTECGELTCCCGCTGGUTCEECCTECTCTCN TCCETECCECTGCGCCTCCCL
CCOGCECCTGCAGCAAGEGCTCCGECGACCOGTOC TCTTCCTCCTCETCCH CCCECTCGTGTACCTGGACG

TGGACGCCARCGEE CECTCGGCCECETEETGCTECACCTGARGGCAGATGTCGTCOC: ACAGCIGAGA
ACTTCAGAGCCCTGTGCACTGET! CARAGGCTCCACCITCCACAGEGTGATCCCTICCT

TCATGTGC el TTCACCARC AGGCCEGRAGICCATCTACGEARAGCCECTTICCTE
ACGAGRACTTITACACTGAAGCACGTGGEGCTAGGT GTCCTGTCCATGGCTARTGCTGETCCTARCACCAACGGLT
CCCAGTTCTTICATCTGCACCATAABGACAGACTGETTGGAT GCATGTIGIGTTCGGTCACGTCARAGRGE
GCATGGACGICGT ARAATAGAATCTTT T @ TCCARGRAGATTGTCATCACAG
ACTGTGGCCAGTTGAGCTARTCTGTCGCCAGEGTGCTGGCATEE TEECAGETGO; GTCCATGCACCCAGGT!
GCCGCETTGEECTETCAGCCARGETECC! CGATACGTGTGCCCACTCCRCTGTCACAGTETGCCTGAGGAR
GGCTGCTAGGEATGTTAGACCTCGGCC) CCACCACATTGCTTCCTAATACCCACCCTTCCTCACGACCTCA
TTTCTEGGCATCTTTGTGGAC CCCRCCCCTICT CATTGCCTGTGATIGCCCAGCCCAGATTC
ATCTGTIGCCTTGEACATGGTGRATGETGATGGGTTGCCATCCARGTGARAGTCTTTTCCTTGACE) G
TCAGTITTGCARAAGEACTCTAATACCTGTTTART ATTGTCT TCCTAAT T TTABRCARGATTGA

CTAGAAGTGAAACTGCAACACTAACTTCCCCGT CTGAGTTGGTGACACAGGCCACAGACCOC

AGAGCTTGGCTTTTE CTCAGGSCTTIT TCCCCCGCTGAGATCTTTCCTCCTGETTACTS
TGRAGCCTETTGEITTECTGCTGTCGITTTT T GCAGTTGAACCTGEGAAC!
CCTCACTTGAGCTGTECCTAGACAATGTGAATICCTGTGTTGCTARCAGRAGTGGCCTGTARGCTCCTGTGCTCC

GGAGGGAAGCATTTICCTGGTAGGCTTTGATTTTTCTETGTGT TAARGARATTCARTCTACTCATGATGCTGTTATG
CATABAACATTTCTGGAACATGGATTTGTCTT! TTARATGTGAAAATAMATCCTATTTICTATGGARAABAA
AARARARAAAARARAA

oooad

FIGURE 6
MLALR RLPARRA LVYL T
ENFRALCTGEKGFGYKGSTFHRVIPSFMCQAGDET GEKSIYGSRFPDENFTLKE ™
GSOFFICTIKTOWLDGKHVVE T TSKKIVITDCGQLS
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FIGURE 3
AGCAGGTTTCE: TCTTTACTTCCTTTGTGGAGC! GGAGTATTIGABRCARATCACTAAG
ACTCATGGARCAATTATTGGCATTACTTC AT TGTCT TGETCOTTCTCATTATT TCTATTTTAGTACAAGTG
AACAGCCTCH TCATGGCTTGCARARCCGCTTTTAATAAARCC! TCCARGARGTGITTGATCCT

CCTCATTATGAACTGTTTTCACTAAGGGACAARGAGATTICTGCAGACCTGECAGACT TG T AGARTTGGAC
AACTACCRAGAGGATCCGGCECTCCTCCACCECCTCCCGCTGCATCCACGACCACCACTGTRGEICGCAGECCTCC
AGCGTCARACAAAGCAGEACCAACCTCAGTICCAT GGAGCTTCCTCTCCGARATGACTTTGCACAACCACAGCCA
ATGARRACATTTAATAGCACCTTC: AGTAGTTACACTTTCARACAGGCACATGAGTGCCCTGAGCAGECT
CTGGANGACCGAGT: TCCCIGTGARRT TTATGTCAGGGGECGAGARGAT TCTGCACARGCATCC
ATATCCATTGACTTCIRATCT ICTGCTARTGETEATGTGAATTC T TAGSG T GG TACCTACGCAGCCTCCAGRES
ACCATACTGTTTCCAGCAGCCAACCCTTTTCICCCATCACAAC TACGRAGACCTTGAT TTACCGTTAACCTATTG
TRTGETGATGTTT T TATTCTCTCAGGCAGTCTATATATGT TARACCAATCAAGGAACTTACTCTATTCAGTGSAR
ACAATARTC) TATIGCTTGETGTCATITATAGGAAGCACTGCCAGTTARAGAGCATT T
GGCTCAGGCTGCCICTTCGTITTAGCARCAAGARGACTGCTCTTGACTGATAACAGCTCTGTCAR
TATTTTGATGCCACAATAARCTIGATTTITCTITACATICCTTTTATTTTTCCTTICTCTARATTTAATTTGTTT
TAAGCCTATCGTTTTACCATTTCATTTTCITAC AGTGGTTARTGTACCACATACTTCAGTATAG
GCATTTGTTCITGAGTGTGY CAARRTACAGCTAGT TACTGTGCCARTTARGACCCAGT TG TAT TICACCCATCTG
TTICTTCTTGECIAATCTCTGTACTICTGCCTTITAAT TACTEGGCCCTTATTCCTTATITIC TRA
TAGRTGATATGATTTATTACCTT ICART TATATTT TTCTCAGT TATACTAGRAAATTTCATAATCCTGEGATATA
TGIACCATTGICAGCTATGACTAAARAT TTGARMA AGATARRART TTCTAGCARGCCT TTGARGTTTACCARGTA
TAGTCACATTCAGTGACAGCCCATTCATTCCAGTARAGARTCATT TCATTCACTTT CCTATAATTAC
ATTTAITIGCAATGITTCTCTICGCTAGAT TG TTACATAGCTCCCATTCIETTEETITTGCTTACAGCATATGGT
CCARGGTTAGATGCCAGT TARRATICCTTAGRAATIGGATGAGCCT TRAGATTGCTTCTTARCTGGGACATGA
CATTTITCTAGCTCTTATCAAGARTARCAACTTCCACT T TTT T TTARACTGCACTT I EGACTTTT TTTATGGTAT
ABAAACAATARTITATAAACATAAMAGCTCATT TTTTTAGACTTTTGATATTATTTGATACTCTACARACT
TTATTARATCARGATGARAGRCCTACAGGACAGAT ICCTTTCAGTG T TCACATCAGTCGCTTTGTATGCARATAT
GCTGTGITGEACCTRGACGCTATAACT TATTGTARAGACC T TGGARATETGGACATAAGCTCTTTCTTICCTTTT
GTTACIGTATITAGT T TGIGATARAT T T TCACTG TG TGATAT T TATGCTCTAAATCACTACACAAATCCCATAT
TRAAATATACATTGTACCTGACCCTTTARTCATGT TATT TAT CCCACCARGGTTGTGGATCTIAAGGTATGTATG
GAAAGGAACTCATTTATCARATTGTI TACRGACATGCCATTT: TICTTETTTTCIATAT
TTTGTTAGTARATTCTCAATGAAATARGT TEAAGT TTCACTGGAT TTCATTAACT T T TARATA:
CITTTICICAGATTAGTGAARAT TGTGACCT TAAAT TTAATACACATATACTGCCTCAG

TACATATATGT

FIGURE 4

FEQITKTHGTI IGITSGIVLVLLIISILVOVKQPRKKVMACKTAFNKTGFQEVFDEPHYE
¢ STASRC IHDEHCGSQAS SYKQSRINLSSMELPLRNDFAQPQPMKTE
NSTFKKSSYTFKQGHECPEQALEDRVMEEIPCETY VRGREDSAQAS ISTDR

oooao

FIGURE 7
TGTTCTTGAGCCCAGCTTCTTCTCGTCTCCCACCCCAGCTTCCOGGCAT GAAGGGACCGICCTICTTCCTT
GTCTTGH CARATCCTGGTAT GGITGARCGEAC \GTGTGCAGCAGCGACGGGTCCCCAGCT

ABTCGACGCCGGRAGTAGCARTTACTAGACAAGCATTC GGOTT ATGGCGGCRATTCCCCCAGAT
TCOTGECAGCCACCCARCGTITACTTGGAGACCAGCATGEGARTCAT TG TGCTGEAGC! GGARGCATGCT
CCARAGACCTGTAAGAACTTTGCTGAGTITGGCTCETCEACGTTACTACAATGGCACARRATTCCACAGRATTATC
AAGACTTCATGATCCAAGGAGGTGACCCAAC: ACAGGTCGACCTEGTGCATCTATCTATGGCARRCAGTTT
GARGATGARCTTCATCCAGACTTGARATTCACGGGEGCTEEARTICTCGCAATGGCCARTGCEEEECCAGATACC
AATGGCAGCCAGTICTITGIGACCCTCECCCCCACCCAGTGECT GGCAABCACACCATITITGGCCGAGTG
TGTCAGGGCATAGGAATGGIGAATCGCGTEGGRAT CTCCCAGGACCEOCCTGTEGACGACGTE
ARGAIC TACCCTTCTGGGTAGACTTGCTACCCTCTTGAGCAGCTCTTCTGAGRTGGCCCCAGTGAA
CCAGCTTCTAGATGACATAGAATGACATGTAATGC TARRT TICATTITEGCTTTGCANGTCATGARGCTTAGEAG
CTGGCATCTIGEGT TACATTTTAATAGGATGCTTICTITTCTCTTCCCCCAGTGCCTA
GGITGCCAGAGCATTTGCACAAATGCCCCTGTTTATCARTAGGTGACTACTTACTACACATGAACCATAATGCTS
CTTCTIGTGCATGICTGCTCTGATATACGTCGARCARTGTAGCAGCCACTGTCATTICTCAGTCGTTITGCCTAR
CCARACTTCTTCCTARGGAGATTTATATICTGGCC TACACAGCAGTCCT TGATGGCTGACAGCCACAGRRTTCCA
CAAGTAGTGTCIGTCAGCCCTCITARCTCTGTGCACGCCCTATTTCAGTCTTTTACATTTIGTTCTICIAGEE
ARTGTATGCATCTCTATATATATTITCCCICTCARAACCAGARCATCAACAGTGCTGTITCTGACACTICAGACA
TCCCACGCARAGCCACATTGARTTTTTGCCABATGAARAACACATCCAACAATCARGT T TCTARGAAGETGTCAL

GTGGGGAATAATAATAATGTATAATAATCARGARATTAGTTTATTARAA GCAGAAGCATTGACCATTITIT |
coe TCTGTAGTGAGCAZAGGACAGACCATGARTCCTCCTTGAGAAGTAGTACTCTCAGAR

GCCACTCARGTTCTTTTARCCCAAGACTITAGAGARAT TAGGTCCARGATTTTTATATGTTCAGTT
GITT. ) TARCTTTCTGGATTTIGT TTAATACCTATGTAATA

CATAGARACTICCACRATARAATGCCATTGATGGT TGARARAAARARARARRARAR

gooo

FIGURE §
MARTPPDSWQPPNVYLETSHGI IVLELYWKRAPKT CKNFAELARRGY YNGTKF HRI IKDFMIQGGDP TGTCRGGA
TYGKQFEDELHPDLKFTGAGIL TNGSOFFVILART TIFGRVCQ EE

DRPVDDVKITKAYPSG
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FIGU!
RE9 FIGURE 11
cr Canc CCGTGCOCGECTGEGCTTICCTRTCCUCAAGCCGTTCTAGACE
CGGATGAAGTGCARAACAARCTTCTCCATAGAGGAGTTGTTGCAMAGTTCCAGTT TATACCARACAGTARTCAGA ICAGTGEACGICECECARGECTARGGGAGT CCICCGGGARCCAR FCCGIALECGCACC
TR TOOARCETARRGATT TTOAGAGCCT T TG TACT ATAT GCAACTARCTIGAT I TCARGCT TGGGAACTTT TGETCATEEGCCCOGCGEGCAGCGOEAAGAGCACC TACTETEOCACCATOGTCCAGCACTGTGARGCCCTCAACT

AT TRAAGOARBATGAAAAATGCTTTCTCARAGCAGCTCCTTT I TEARAGG TCTGATGCTTGGARG GGICTGTCCAAGTTGTARACCTGGATCCAGCAGCAGRRCACT ICAACTACTCCGTGATGGCTGACATCCGGGARC
CCATTTTCTOTEOT I TOATCCACTANTECTARGGACACATTAGGAT OB TCATGGARATAGRATECACCACCATG TGATCEAGGTGGATEATCTAATGEAGGATGATICT CTGCCATTCEETCCCAACGEAGGRTIGGTATTITGCATGE
A TR TCACTACARGCTOCTARC AT TCAN AT TTCAGAGOATCACCCCATERAGCTCAGTA AGTACTTTGCCAATARTTTIGACT TGTCTTGECCATGTAGAGGACGACTATATCCTTTTIGATT
ATt TG TATACOTA MIATCCT IO TARAR CCORAAGATCTGAGTCTTTCGOC TECAGTARAGEAGACTT GTCCAGGTCAGATTGAGTTGTACACTCACCTGCCT GTGATGAARCAGCTOGTCCAGCAGCTCEAGCAGTEGEAGT
CACOAMACACTCTGACARACCRGACTTCT TCAGT TCTGANRATETT, TTCAGTCAATTARTATGGACA TCCGAGTCTGTGEACTTTTICTIGITGATICTCAG TICATGG TEGAGTCATICAAGTTTATTICIGECATCTTGE
CAARTGACATOTCGTTARIGAT TG AR TAGGCC T NEATAACTATAGAGACCEA TACAACTGET CAGCCCTGAGTGCCATGATF“CTCTA\;AAATIC\"CCAAGT(‘P CATCATGACRARRATGGATCTGCTGAGT!
TCTTCCTTGCACGCCCCACTACGTITGCTATCATIC \CCT! \GTATTTTTITGTT 'CCATCAC TTGAGAARTTTTTAGATCCAGRCATGIATTCTITATTAGAAGATICTACAAGT TTAR
AGCCITICTATCTAGGCCACACTATARAATCTGGAGACCTTGRATATGTGGTATGEAAGEACGRRTTGTCTTAR ARAAATIC TGACTARAGCTATATGIGGACT GATTGATGRCTACAGCATGETICCRITTIIAC
GTGTAGAATCAATG: GACTTAACAGCCTTCTCAATATCCE TCOTE: T CTTACGATCAGTCAGATGAAGRARGCATCAACATT GCATTGCAGCATATTGATTT TGCCATTCAATA’ Gi
GEAAGATATCCGAAGATARACAGCTAGCAGT TTGCCTGARATATGCTGOAGTATTTGCAGAARATGCAGAAGATG ACCTAGAATTTARAGAACC “GTGAAGATGAGICTICCTCTATGT TIGRCGAATATITICARGANTGCC
c AAGATGTATTTAATACCARATCTGTTEGGCTTTCTATTARAGAGGCAATGACTTATCACCCCARCE COATGANIGAAGAGTITACT IAACCATCTABAGAGCTLGT G CAGCAGRACATICIICTCTIC

TOTTGT TOGCTOTTACT I AN TCOACTEACTOGAAATCAGATGCATGTRTCA GGATGCAATAGTAGARAGCTACTTATTTIART ARGTAARACTICGTTCTTTAICAGCCTCATECCT
TGTATGECETAT CGCCTTAGGGCATTT TATTTT TGATGCATTGGTTTTCTTACCTCCAARTGGTT GAATCAAATITITAATTATICTGE CIGCTGCTGTTL GTGGAATCIITIAGTATTATARCAGCATCACTTY
CTGACARTGACTEA AT eA TOr T TG AC GACGTOTOTIETCATTATT TETAG TTITGTAAGTCARAATTGAAATGAATGCACATAGAT TAGCACCTGAGCTAAGGETTAAGEC
TAGTAACTACATATCCARTACAG TTCTTTTTCTTTTCTARTT CTGGTATAACCACCCAT TGETCTAAACTTATITTCACTTTT TG TATTATTTT TGAGATGCAGGAATTACTGTARCARARTATGTATGICCGR
TAMAGTCAGTAGTACATTTITARATGAGGGTGGTT TTLTTICTTT] CATGARCATTGTARATGTGTTGGAA GEG: TGCARGGATATATATAAGACCACT GCTTATCTGTATCTICCCAT TR TCCTATAT LATGTA
AAAAGTGTTTTARGAATARTAATTTTGCABATARACTATTAATARATATTATATGTGATARATTCTARCS ERTTATEIATATAACTIABRAAGT: TRACTATGITIIGACATATCTATGTCIATATATAAANCAAACAAAG
GTTTTTAATGATTCTTGGACCTAGAT] G A, AR,
A x ARAAABAAA

gooaao goood

FIGURE 10 FIGURE 12
APNIED LKL RVXCTILVKPKDVSL W FSSENVKEFE; MPRYA TYCAT {3 QVVNLDPAAEHFNY SVMADIRELT
DTN 3 33 F % KKDP5( F EVDDVMEDL FGPNG
ét;M.D n memmmcwxiﬁiigzn:gmgi?\ﬁ S:AI zil;r:mFfu\xnmopnx.s?g:::sz i’s:?g:i i ii:;gxizizigz;igCT.GHV‘EDDYILFDCPGQ{EL‘[TIILPVMKQLVQQLEQWEFRVCGVFLVDSQFMVESFK
YHPNQVVEGCCSE TF YRLRAFGHIFNDALVFLPPNGSDND QVNIMTKMDLLSKKAKKEIEKFLOPDMYSLLEDSTSDLRSKKFKKLTKAICGLTIDDY
SMVRFLEYDQSDEESMNIALQHIDFAIQYGEDLEPR DEYFQECQDE
noood FIGURE 15A
GCCL-J\GC'VAAGECGGAGGATGT(‘LZ\CCT(:(/(, GCGCCGECTACE: GGGGACAGGUGCOGTECE
FIGURE 13 ACCGAGCCCAGCCR Ca < TCGICTECCELOGCCETCETICE
CCEB GCTCECGGCCCOCG: CTCTAGCCGTCGAGGAGCTGCCIGEGGACGTTTGCCTIGGEGCCCCAGE CG’ GTGC CGCGTCC GCGTGC GCH CCGCCGCCACCT! C CCGCCGCTAGT
. CTGGCCCGEGTCACCCTG CTETTGCTCCTGETCCCGTTGCTCCTGCTGCCCGGCTCCT GCGCGCCEEECATGETCCCCTCITA COCAGGCC GGG a1 CABAGCGCCGGC
CGGACTECCCTTCTACARCEGCTTCTACTACTCCA ACAGCGCCARCGACCAGRACCTAGGCABCGETCATGGCAR GCGGGECCTGCGEGCEECTC GATGGGC! CC G CTGCCCEGGCTE!
AGACCTCCT! TGARGCTGGT Ac SACCCTGTTCACCTACCARGGGGCCAGTGT CCTCGCEROGCTAGGECEEELTEGCCTCOGC GCGGGECTEAGEGCECGE CTGCGEOGEC
FCCTGCCCTGCCGCTACCGCTACGAGCCRGCCCTGETCTCCCCGCEGCGTE TECGTGTCARATEGTCGARGCT el G GGAGCEEC ATGECCGCECECEGEC CTEECTC
GTCGGAGABCGEGECCCC PGCTGGTGGCCATCEGGCTGAGECACCGCTCCITT TACCA GCGTGCTECTCEEECTCETCCTEGECTTCGTGCIGGCCTCEOGGCTCETCCTEGCCCCEEECTTCCEAGCTGARGC
AGGCCECGTGECACCTECEECAGGACA e TCTCECTGEAGATCCAGCATCTGCCECTGGAGGACT: GAGCEEGECCACGECECCECECCAGCCCCEAGEECTECCEETCUGE GECGGCTTCCCAGECCGECEEGE
TGGGCETTACCGCTETGAGGTCATTGACGEGCTGEAGGATGABRACCGGTCTGETGGAGCTEGAGCTGCGEGETET ' CECGCGECORTGCECECEEEECECAGCICTGGLCGCCCERET CCCRGRTEGCEECCCECECEACRGEAACT
GGTCTTTCCTTACCAGTCOCCCARCGEGCECTACCAGT TCAACTTCCACGAGGGCCAGCAGGTCTGTGCAGAGCA TTCTCTICETGGGAGTCATGACCGCCCAGAARTACCTECAGACTCGEGCCETEECCECCTACAGRACATGETCCA
GGLTGCGETGGTGGCCTCTTT 3 "TCTTCCG CC GACT CGGGCTG AGACAATTCCTGGGAMAGTICAGTICITCICARGTGAGGETICTE! CACATCTGTACCAATTCCAGTAGTGCCAC
GCTGCABGATGCCACEETGCAGTACCCCATCATGT TRCCT CCT TGGOCCEGECCTGE cTae TACGEEGTCTGERCEACTCCTACCCGCCCCAGRRGRAGTCCT GCTCARGTACATGCACGRCCACTACT
CGTGCEARGC TACGECLCECGCCACCGCCECCTGCACCGCTATGATGTATTCTGCTTCGCTACTGCCCTCARGEE TGGACARGTATGARTGETTTATGAGAGCAGATGATGACGTGTACATCARM CETCT ACTTCCTGR
GCGGGTETACTACCT C TGACGCTGACH GG TGCCAGGAAGATGATGC GGAGTTTGAACAGCAGCGAGCCCCTCITTCTT C G \CCALH TGG
CACGATCGCTARGGTGEGACAGCTCTTTGCCGCCTGGARGT TCCATGGCCTGEACCGETGCGACGCTGECTEGCT CCCTGGAG AGBACTTCT TEGE TGGCGTGATCATGRAGCCGGEAGETGCTT
GGCAGRTGGTAGCGTC! TACCCTGTGGTTCACCCGCATCCT 'CCCCAGAGCCTEGBGTTN G TGCCGCACATTGGCAAGTGTCTC! Gl W‘GTACACCACCCATGAGGZ‘,CGTGGAGGTGGGAAGGTGTGICCGGA
TITGECTTCCCCEACCCECAGAGCCGCTIGTACGGTGTTTACTGCTACCGCCAGCACTAGGACCTGEEGCCCTC GGITTGCAGGGGTGCAGIGTGTCTGGTCTTAT T TTTTITATGAGARTTRCGAGCAGRAC]
CCCTGCCGCATTCCCTCACTGGCTGTGTATTIATT GAGTGGTTCGTTITCCCTTGT, GCCATTTTAAC AGGGGTACATTAGAGATCTCCATAACAGTARRATT CACCARGCTATCACATTACACCCCART CACCCT
TGTTTITATACTTCTCARTTTARATTTTCT CATTTTTTTACTATTTTITIGTRAAG CBAT ACCAGTACAGECTCCACAGCTACATGS 1(JAGCLGCMGPTAHCCGACCTCC‘JCLAALGC?\CRA]ACACCTGCACC
GCCTCCCTTTECTCCTGGATGECCCCACTCCAGGARTCATGCTTGCTCCCCTGEGCCATTTGCGETTITETGEGCT GCGAARTTGTCCTGATY AATACRGC! CAGRARTT CCTCCAGCIGGERRTCCCTCOCT
TCTGGAGGGTTCCCCGCCATCCAGECTGETCT TCCCT GGAGGTT CCAGAGTGEGCGETGECCTE CCTTCATGRAGGTTTCAGCCCCGCTAS TCT T TTCTGACTG ATACTTGTATT
TCTAGAAT GCCEGE TCCGGGCATGETGGCCACAGTTCTCCCTGCCCCTCAGCTT! C CGECAGTTEACGGCCAGCCCCCTCE) SAGGABRTGGACT CCL CTTGGACGACATTGTCATEC
CTCGGEEGGCCTC TGGGCTTTGGECCTCTCCTGCCCACCTCTACTICTCTGTGARGCCGCTIGACTGTARC AGGTCATI T 'CAATGCCARCGCCRAGACCAG GGGCGCATCATTGACTTCRAAGAGATCCAGTACGGCT
CCAGTTCTAGGCTTCCAGGC! G G TCCCCTCCCCETTCCCCTICCCCTCTCEETT! CCX GG C TGTATGGGGCTGAGTACATCCTGGACCTGCTGCT
CABAGAATCTGTTITIGTTGTCATTITGTITICT GTTTCCCIGTE CCCTCRAGGTGTGTGIACTTIT AGARAATGACGGTCCCTGT CGCGTAT TTACAGCAGACTTTCAGT: TCCAGTTTGTGGAGCATG
GGACAATABATGGTGCTATGACTGCCTTCCGCCAARRAARARRR GCTGGATGCACARGAGTTGE GAGAATCARTCAGGAATCTGGATCCTTGICCTTTCTCTCARACTCCE
GAAGAAGCTCGTCCCCTT‘ECPAGCTCCCTSGGTCGAAGAGT" CAC: ACCH A 2 \TRAAC
TACTGATTCCTTTGTCTGGGCGTTTCOACATETTT GTGAGATITAT TTTGAGAAGACGTGICTTATCC
CCAATCAGERACGTICARCCTCGTGGTTCTGCTITT TGACTCCAACCC AGGCC: \CRAGTTGAAC
TGATGACAGATTACCGCATTAAGTACCCTARAGCCG! GACATGCAGATTTTGCCTGTGTCTGGAGAGTTITTCARGAG
L‘CCTGGCCCTGGAAGTAGGI\‘J’CCTCCCAGTAI'AACAPATG?\IU‘LALM.vl.LLJA TTCTGCGACGTCEGACCTCGICT
TTACTACAGARTICCT TGTCGAG TACAGTTCT! CAACABATATATTITCCRATCATCTTCA
GCCRGTATGACCCAAAGATTGTTTATAGT TTCCCAGT ACCATTTTGCCTTTACTCAGARAACTG
GCTTCTGGAGRAACTATGGGTTIGGCATCACGTGTATITAT: 3 TCTTGTCCGAGTGEETGGCTTTGATE
TTTCCATCCARGGCIGEEEECTAGAGGATGTGRACCTITIC GETTGTCCAGGCAGGTTTG GTTTA
D D D D D GGAGCCAGGARGTAGGAGTAGTCCACETCL ACCA'[CCTG’!(‘T'}1'lG"‘GRTCCCAATCTTCAC(‘(‘LP\AACRGTACA
BAATGTGCTTGGGGTCCARAGCATCGACCTATGGETCL CACAGCAGCTGGCTGAGATGTGGCT! ATG

ATCCARGTTACAGTAAARGCAGCARTARTARTGGC TCAGTGAGGACAGCCTARTGTCCAGCTTTGCTGEARARGR
COTTTTTARTTATCTAATTTATTTTTCAARAATTT TTEGTATCATCAGT TTTTGAAGTCCGTATACAAGGATATA

FIGURE 14 TTTTACAAGTGGTTTTCT TACATAGGACTCCTTTAAGATTGAGCTEIC CAAGAAGGTGATCAGTGTTIGCC
TTTGAACACATCTTCTTGCTGARCATTATGTAGCAGACCTGCT TAACT I TGACTTGARATGTACCTGATGARCRA

MGLLELVPLLLLEGS YGLPF‘(NC[‘Y‘{.;N"ANDQNLGNGHGKDLLNGVKI WETPEFTI.E‘TYQGASVILFCRYRYE

ARCTTTTTTARRARAA’ TTCTTTTGAGACCCTITGCTCCAGTCCTAT GCAGRARACGTGAACATICCTGCA

e VLVAIGLRHRS] RS EIQDLRLEDYGRYRCEVID AAGTATTATTGTAACARRACACTGTARCTCTGGTARATGTICTGITGTCATIGT TAACAT TCCACAGRTTCTACC

GLEDESGLVELELRGVVE PYQSENGRYQINIHECQOVC BOLE) QPATVOYE TTTTGIGTTTIGTTTIITTTTITTTACAATIGTE T TARAGCCATT TCATGTTCCAGTTGTARGATARCGARATGT

IMLPRQPCGGPGLAR GVRSYGPRERRLHARIDVE CF A IALKGRVZYLLHPLFLlLTEAREACQEDDAIIAKVGQLF GATAATAGCTGTTTCATCATTGICTTCAGGAGAGCT TTCCAGAGTTGATCATITCCCCTCATGETACTCTGCTCA
WKE GHLADGSVRY cep FPDPOSRLYGVYCYROH

CCATGGCCACGTAGGTTTITTGTITIGITITGITITGTICTTITTTTGAGACGRAGTCTCACTCTGTTACCCAGEE
TGGARTGCAGTEGCGCAATCTTGECTCACT TTARCCTCCACTTCCCTGGTICAAGCARTTCCCCTGCCTTTECCT
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FIGURE 15B ooogoao

CCCGAGTAGCTGGGATTACAGGCACACACCACCACGCCCAGCTAGTI TTTTTTGTATTTTTAGTAGAGACGGGGTT
TCACCATGCAAGCCCAGCTCGCCACGTAGGTT TTAAAGC: : CAGTGAGGTATGIGGCT FIGURE 17
TTCTCGIGGTAGTICATICGGECCTARATAGACCT GGCATTABATTTCARGA: TTGGCATTTICTCTICTT
GACCCTTCTCTTTARAGGGTAABATATTAATGTTTAGRATGACAAAGATGAATTAT TACAATARATCTGATGTAC GCTGEAGCCEEGECGEEECEATE! CGCGEGCCECEELEEEGCTECCTEGCCEETECTETIGEEECTECTGE
CAGACTGAMACACACACACATACACCCTAATCARRAC TGTATTTGGITTTGTTCCTTICATC TGGCGCTGTTAGTECCEEECEETEETGCCECCARGACCGETGCGGAGCTCETGACCT GGTGCT C
CTGTCIGTIGITATGIGGET! TGETTTTCATT CTTTCATTACTGTTITGTTTTATCCTITGTATCTGAARTA TGCTCAATACEC] CGCGTGCGECT! TCG! CATCAARTACGGATCCGECAGCEECCAGCRATCEG
CCTTTAATTTATTTAATAICTGTIGTICAGAGCTCTGCCATTITCT TG CTCTTAGTTAGTATTATTTIATGCT TGACCGGCGT: TCGGACGACGCEARTAGC TACTGGCGE! G GGAGEECEEGETGCCCET
GTATCGGGAGTGTGTTTAGTCTGTTTTATTTGCAG TAAACCEATCICCARAGATTTCC TTTTGGARACGCTTITT GCGEGTCCCCEETGEGCTGCEEECAGGCEETOAGGCTCACGCATEIGCTTACGGECARGARCCTGTACACGCACT
CCCCTCCTTAATTTTTATATTCCTTACTGT TTTACTARRTATTAAGTGTICT TIGACAATITTGGTGCTCATGTE ACTTCCCGTCGCCGCTGTCCARCARCCAGGAGGTGAGTECCTT GGCGREEECEACGACCTERACT
TTTTGECEAC: ARTGARTCTGTCATTATACCAGARAGTTAAATTCTCAGATCAARTGTGCCTTARTAR TATGGACAGTGCGCTGCTCTE 3CACTGGGAGCGTEAGGCTGCTGIGCGCTTACAGCATGTGEECACCTCTE
ATTTGTTITCATTTAGATTICARRCAGTGATAGAC TTGCCATTTTAATACACGICATIGGAGGGCTGCGTATITG TETICCTGTCAGTCACGEGTGAGCAGTATGGARGCCCCATCCRTE CACGGCATGCCCAGT!
T AAATAGCCTGATGCTCATTTGGARAAAT AR ACCAGTGARCAATATTTTTC TAT TG TACTTTTCAGAACCATTTT CCAACACGS TACGTGEARGGCCATEGAAGECATCTTCATCAAGCCTAGTGTGEAGCCCTCTGCAGETCACG
GTCTCATTATICCTGTTTTAGCTGAAGARTTGTAT TACATTTGGAGAGTARAARRCTTARACACE TGRACTCIGA! GGATCGRAGGETCECAGE TEEGECETCTGCAGGECCACTCTT G

AGACTTTGGETTIGTAGGGGTCCTCARGTGCCTTTGTGATTARAGAATGTTGGTCTATGA

goooao

FIGURE 16
VLLGIVLGEVE LPRASELK A 2GS OO000o
DPDGGPRDRNF LFVGVMTAQKYLQTRAVARYRTWS KTIPGKVOF TSVEIF ISYPPOKKSE
MMLKYMHDHYLDKYEHFMRADDDVY T LFLGOTGLGTTE! LALEBGENFCMGGEG
I IGKCLREMYTT CVRSYEMOQLEYENYEQNKKGY TRDLENSKIHQA .
1 TSELRERTIQLHREIVIML T QLGIPPSFMRFQPROREEILE FIGURE 18
22 AV i NA] GRIIDFKEIQYGYRRVNPMYGAEYILI
DA A D S e P R TLS remvcss RS GSSSoRETS
DDRANSYWRRIRGGSEGGCPCGSEVRI AVRLTHVLTGKNL PSPLSNNQ] LWTVRCS
HKEPKDKKINIT.II REMGNFEKTCLI PNQNVKLVVLLE KQ! ITDYRIKYPKADMQ ’ RG ENTHKAMEGTFIKPS
ILPVSGEFSRALALEVGSSQFNNESLLFF CDVDLVETTEF LORCRANTVLGQOTYFPTIF SQYDRKIVYSGKVRS HVGTSVFLSVIGEQYGSP IRCQ =
DNHFAFTQKIGFWRNYGE TCI 'DVSIQGHGI. ‘NKVVQAGLKIFRSQEV HVHHE
CDPRLDPKQYKMCLGSKASTYGSTQ PSY: T
oooogad ooooao
FIGURE 19 . FIGURE 21
rcrcAGfGcrru‘mcx—\f‘sm*cmnccrwf'rcmrrucAGAGAAAAG@ICIGTTCG*CCAAGHACTAA ARGGCTGTEGRCCCC: TGGC] cC’ TCTGGE TTCGRATCTICCCARAC
CCAGGCTAAACCACATAGAC TGCCCCACTGTTGATGGGGTARGAGGA TCCAATAATAAARATTCGAAGACTT TGTGTGTGIGT! TGTTGGGCGTAGGACAGGTT
TCCTGTACTGAGAAGT‘U‘ c TCACCATGCGCACAGTTCCTTCTGTACCTGTCT T TCEGEGATGCECEETACGCGGTACCACCCUTCEEAGECCCCCACCCCCAGACECCTAGH cTace
ACTGAGT ABATGCTCTGCCCTTGE! TGCTAACCTAGGGCTACTGT TG CCTCAAGCA CCAGCCGGGEACTTTCCGT GGGEGACCCTGAGCEARAGGTGLGGAGGCEE
ATTTTGACTATCTTCTTAGT CGGAGEG TGCTGCTCAACCARACAACTCATTAATGCTECARACTAGS CTGCCGEGGTGETTCEECTTCCCETTECCEE TGTACCCAGRGCTCGAAGAGEAG acce
TCATGCTTTAGCTTCARGCAGTTTATGTATGGATE CAGATTACACAGAACTACTCGARAGTA LG A TCEEEGCTCCCGAGGEACECCATES GGEECECCCCTTTC
CTCGCAGMGTTAAC)\CTTCATGGCCTGTAAAGA"‘(‘(- TACRAATGCTGTGCTITCTTGCCCTCCIATCGCATTA TEGCTTEECOGCTGCCCARGCTBECECTECTGCCTCRETTGIGGETGCT TTTCCAGCGEACGCGTCCCCAGGEE
GARATTTGATCATAATAACATY TCCT GAGAGGCCAGCCTTCCTGCACAAARGCCTAC A AGCECCOGECCACTECAGTECTACGGAGTTGEACC CTTGGGCGACT TGARCTECTCETGGEAGCCTCI TGEEEAC
ACARRTGAGACC) CRACTGTACTGA' TABCCTGGGTCTCCAGACCTGATCAGAATTCGGAC CIG CCCCCTCCGRGT TACACCT CCAARAGTACCGTTCCRRCARAACC
CTTCAGATTCGICCAGIGGCCATCACTCATGACGE GTATTACAGATGCATARTGGTAACACCTGATGGGARTTTC GCCREACGEAGCTGEGTGRCCATTCCTCGGEAACAGCTCACCATETCTGACARRCTCCITGTCTGGGGCACTARG
CATCGTGGATATCACCTCCARGTGTTAGTTACACC TGAACTEACCCTGTTTCABAACAGGAATAGAACTGCAGTA GCAGGCCAGCCICTCTEECCCCLCRTCTT CTAGAAACCCAARTGARGCCARACGCCCCCCEGCTGEGE
TGCARGGCAGTIGCAGGEAAGCLAGCTECGCAGAT CTCCTGEATCCCAGAGEGCEAT TGTGCCACTARGCARGAR CCTGACGTGGACTT TTCCGRGEATGACCCCCTAEAGECCACTGTCCATTGEGCCCCACCTACATGRCCATCTCAT
TACT G o G T AGAGTACATGCCACTGGGAGGTCCACAATGTGTCTACCGTGRCCTIGE ARAGTTCTGATCTGCCRGTTCCACTACCGA TG TCAGGAGGCGGCCTGGACCCTGCTGGARCCGGAGCTGAAG
CACGTCTCCCATTTGACTGGCARCAAGAGTCTGTACATAGAGCTACTTICCTGITCCAGGTGCCARARAATCAGCA ACCATACCCCTGACCCCTGTTGAGATCCARGAT TTGGAGCTAGCCACTGECTACARAGTGTATGGCCECTECCEE
TTATATATICCATATATCATCCITACTATTATTATTTTGACCATCEIGGGATICATTTGETTGTIGARAGTC AT A TTTGTGGGGCEAGIGEAGCCCCATTTTGTCCITCCAGACACCGCCTTCTGCTCCARRR
AATGGCTGCAGAARATATARATTGARTAAARCAGARTCTACTCCAGTITGTT! TGAAATGCAGCCCTAT GATGTGIGGGT. GG \CCTCTGTGGGACGCCT CTITGCTTCTAT GCCCCAGGE
GCCAGCTACAC BATCCTCTCTATGATACTA \C] AR ATC"QRGGCATTAC}\MCT CCCTGTETGCAGCTGAGCTACARAGTCTGETTCTGGETTGGAGGTCGTGAGCTGAGTCCAGARGGRAARTTACCTGT
GARGTTGACACAGACCTCCATACTTTATAAGTTGTTGGACTCTAGTACCARGARACAACH: TACAT TGCTGCTCCCTAATTCCCAGTEGEEC GEGTCTCCGCTGTCARCGCCACARGCTGGEAGCCTCTC
TATAATTACTGICTGATTTTCTTAC 'CTAGAATGAAGACTTATATTG! TITAGGTTTTCCAAGETTCTTAG ACCAACCICTCITIGGTCTIGCTTIGGATTCAGCCTCTGCCCCOC GTCAGCAGCATCGLTC C
BAGACATTTTAATGEATICICATICATACCCTTGT AFAATTGGARTTTTTGATICTIAGCTGCTACCAGCTAGTT ACGGAGCTACTGGTGACCTGECARCCGGEECCTEE CACTGGAGCATGTAGTGGACTGEECTCCAGATGH
CTCTGAAGAACTGATGITATT; TACATGCCCA: TATTCAAATTGTGCAGGACAGTARAT GACCCCCTGGAGARACTCAACTGEETCCEECTTCCCCCTEEGAACCTCAGTGCTCTETTACCAGGGAATTTCACT
TGARAACCARATTTCCTCAAGABATAAC GCRAGTGIGRACAGTTICTTGIGTATCCTITCAGA 6T TATCGAATCAC ICTCTECTTCAGECTIEECCTCTECATCCTCCGTCTRREGE
TATTT ATATGACATGIGTATATGCCTATGETATATGTGICAATTTATGTGTCCCCTTACATATACA T TTAGH CCTAGTGGEGCCANC GCTTTGGCGACTCCARGATGCCCCTCCAGREACCCOCEEC
TGCACATATCTTTGTCAAGGCACCAGTG TACACTGCATTACTCTTCTATACATATGARAACCTAATA ATAGCGTGEEGHAGAGETCCCARGECACCAGCT TCGAGGCCACCTCACCCACTACACCTIGTETGC:
TATAAGTCTTAGAGATCATTTTATATCATGACAAG TAGAGCTACCTCATTCTTITTAATGGTTATATARBATTCC BCCAGCCCCTCCGTCTGCATGARTGTGAGTGGCARCACACAGAGTGTCACCTTGCCTGACCTITCCTIGGEGTCCT
ATTGTATAGITATATCATIATTIA ACAACCCTARTGATGGATATTTAGATICTTTTAAGTTTTGTIT TEIGAGCTGTGRETGACAGCATCTACCATCECTGEACAGRGCCCTECTGETCCCATCCTECEGCTTCATCTACCA
TTICTITIAAGTTTTGTTTGIGGTATARACAATACCACATAGRRTGTTICTTIGTTCATATATCTCTTIGT T T GATARCACCCIGAGGTGGARAGTTCTGCCGEGCATCCTATICTIGTGGGECTICTTCCTETTGEECTGIGECCTE
AGTATAT ACTTICT TTGICAGGTCARAGGETTTCTCCATTTIACTATIGATATATA AGCCTGGCCACCTCTGGAAGGTEC TACCACCTARGGCACAARGTGCTGCCCCECTEEGTC TECEAGRRAGTICCT
TGTTARATTIGTGTCARATATATATGICARATTCCC TCCAACATIGTTTARATGTGCCTTTCCC TRRRTTICTATT GATCCTGCCAACAGCAGTTCAGGCCAGCCCCACAT GEASCAAGTACCTGABGCCCAGCCCCT TEREGACTTECCT
TTAATARCTGTACTATICCTGCTTCTACAGTTGCCACTTICTCITTTTAATCARCCAGAT TARATATGATGIGAG ATCCTGGARGT TGGAGCCCCCOCCEET TATEGAGTCCICCCAGCTCECCCAGGCCACCEECCCGLTT
ATTATARTAAGAATTATACTATTTARTARARATGGATTTATA GACT ACTTCCTGCCCACACCTCAGEAGCTGGECCTICTEEEGCCCCCCAGECCACAGETT
CTGECCTGAACCACACETCTAECTEEGEECT CAGGCTAGAGGGATECTCATECAGETTGCACCCCAGTC
CTGGATTAGCCCTCTTGATGGATGAAGACACTGAGGACTC] TGAGTCACTTACCTGAGGACACCC:
CAGGCAGAGCTGGEATTGARGGACCCCTATAGAG! TTGGCCCCCAT ACGGATGGAAGGTGE
AGCARAGGAAAATACATGAAATTGAGAGTGGCAGC TGCCTGCCARARTCIGT TCCECTGTARCAGAACTGRATIT
GGRCCCCAGCACAGTGGCTCACGCCTGTARTCCCAGCACTTT GCCARGGTGGARGGATCACTTAGAGCTA
GGAGTTTGAGACCAGCCTEGGCAATATAGCAAGAC CCCTCACTACAARBATAARACATCARRRACARA T
RECTGGECATGATGGCACACACCTETAGTCC ACTTGGGAGGCTGAGGTGEEAGCEATCEGTTGAGCCCAGE
AGTTCGAAGCTGCAGEGACCTCTGATTGCACCACTGCACTCCAGGCTEE AGABTGAGACCTTATCIC:
Ooo00o0a0 e nan e men
TCCCTTGCATCCAGETGCAGCATGGACTGAGT TCT TGACAACAGAATGIGGTCAGAAGTGACATATGCCAACACG
GGEICTGEGTG! TCCCCCACATCCTTICCTT GCCTATGAGCTGGAACATAACACATECCTATGATCCAGCT
FIGURE 20 TTGETCATACCCABGGGGARGGTGEAGCARGARAT GAAAAGGAACCTGAATCCCTGARTGACTGCATGGATAGAR
MLCPWRTANLGLLLILTIF QPNNSLMLOT: L MDEKQITQNYSKVLAEVNTSWRVK CCRCTAAGAAARATAMMCTTIIRTATITITAIR
MBTNAVLCCPPIALRNLIIITWELILRGOPSCTRA YRKETNETKETNCIDERTTRVSREDONSDLOIRPVAITHD
GYYRCIMVTPDGNFHRGYHLOVLYTPELTLEQNRNRT, WIPEGDCATKQEYWSNGIVIVKS

TCHWEVHNVS TVICHVSHLTGNKSLY IRLLPVPGAKKSAKLY IPYTILTT ITLTIVGE IRLLKVNGCRKYKLNKT
ESTPVVEEDEMOPYASYT TTNKVKASQALOSEVDTIDLATL
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FIGURE 22
MRGGRGAPFWLWPLEKLALLPLLHVLFQRTRPQGS AGPLQCYGVGPLGDINCSWEF LGDLGAP SELHLOSQKYRS
NKTQTVAVAAGRSHVAIPREQLTMSDKLLVWGT! NLETOMK: PLEATVE
WAPPTWP SHKVLICQFHYRRCOERAWTLLEPELKT IPLTPVEIQDLELATCYKVY GRS SPILS
FQTPPSAPK] WKABGP CVQVSYKVIEW CCCSLT

NATSWEPLTNLSLVCL IAGSTELLVTHO) RDGDP: PGNL
SALLPGNFTVGVPYRITVI] REELAPLVGP i GTPAI YLRGHL
HYTL GTSPSVCMNVSGNTQSVT ELWVTASTIAGQGPPGP ILRLHLPDNTLRWKVLPGILELW
GLFLLGCGLSLATSGRC: 'FEAQPLGDLPILE ME!
QPAQATAPLDSGYEKIFLPTREE! L2

FIGURE 23

GCACGAGE TGCCTGGCEC {ele CATGGTGGTTTGGATTGAGCCEGGCC GCCG

G TGGCAGTGAGCSE TACGEGGCTCOETTTGECTEACTEEECACTCEECAGGT

CAGGAACCATECEAGGCCAGCGEAGCCTECTGCTGEECCCEECCCECCTCTGCCTCCGCCTCCTTCTGCTECTRE
GTTACAGGCECCECTGTCCACCICTACTCUGGEST CTAGTACAGCGCTGECECTACGECAAGGTCTGCCTGCGCT
CCCTGCTCTACAACTCCTTTGEGGGCAGTGACACCGCTGTTGATECTGCCTTTGAGCCTGTCTACTGGCTGETAG
ACAACGTGATCCGCTGGTITEE GATATCGCCACCGTCTCCATCTGTARGARGTGCATTTACC
CCARGCCAGCCCGAACACACCACTGCAGCATCT CAGGTGTGTGCTGARGATGL CCRC

TGCCCCTEGE
TABACRATTGTGTGEGCCACTATARCCATCEGTAC TICTICTCT I TCTGCT TTTTCATGACTCTIGEGCTGTGTCT
ACTGCAGCTAIGGAAGTIGGEACCI TTICCEEEAGGCTTATGCTGCCATTGAGACT TATCACCAGACCCCACTAC
CCRCCTTCTCCTTICGAGARAGGATGACTCACARGAGTCT TGTCTACCICTGGTTCCTETGCAGCTICTGTEGCAC
TIGCCCTGEGTECCCTAACTGTATGGCATGCTETTCTCATCAGTCGAGGTGAGACTAGCATCGAARGGCACATC
C; GTCEGCTACAGGCCARGECCAGAGTATTTAGGARTCCT TACAACTACGECTGCTTGGACA
ACTGGAAGGTATICCTGGGTCTGGATACA G TGGCTTACTCEEGTGCTCTTACCTICTAGTCACTTGC
CCCATGGGAATEGAATGAGCTEEGAGCCCCCTCCC TEGETGACTECTCACTCAGCCICTGIGATGECAGTGIGAG
CTGGACTGTGICAGCCACGACTCEAGCACTCATTCTGCTCCCTATGI TATT TCARGEGLCTCCARGRGCAGCTTT
TCTCAGAATCCTTGATCAAMAAGAG GCCTGCCT TAGGETACCATECAGGACAATTCARGGACCAGCCT
TTTTACCACTGCAGAAGAAAGACACAATGTCGAGAAATCT TAGGACTGACATCCCTTTACTCACGCABACAGARG
TTCCARCCCCAGACTAGGGETCAGECAGCTAGCTACCTACCTTGCCCAGTGCTGACCCEGACCTCCTCCAGGATA

CAGCACTGGAGTTGECCACCACCTCTTCTACTIGC TGICTGARRRAACACCTGACTAGTACAGCTGAGATCTTGS
CTTCTCAACAGGGCARAGATACCAGRCCTECTECTGAGGTCACTGCCACTICTCACATGCTGCTTARGGEAGCAC
. STATTCGATTTTTAAAGAT ann A
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FIGURE 26
AKKP TPCHRCRGLVDKFNQGMVDT: TAWEZKTLSKYESSEIRL
LEILEGLCESSDFECNQMLEAQEEH 1oL DLEEWECVKTLKVCCSRGTYGPDCLACOGGSORPCSG
NGHCSEDGS CRCHMGYQGPLCTDCMDGYF, THSTCTACDESCKICSGLTRRDCGECEVGRVLDE
@ PCSABOFCKNANGSY TCEDVD ECSLAEKTCVRKNENCYNTPGSYVCVCRDGFERTEDACYP
PAEAEATEGESPTOLPSREDL
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FIGURE 27
GTGCAGTTECAECTCCAGEGCCATGS GaGECE GGGACTCGGTIC GCCGTCGGTGCT
TTCCTCCACCCAGACCTGEGCET CGCGCTGAGC TTGEACGCGGCGCTGG GGCECE
GGTGTAGCGTGAAGATCTGEACAGCGCACTACGACCCEEECCACTGITTCOCCGAGAGCCGCEAGCTACCEGT
GCTGTECCGEREACTGCTECORCE TEGGCTEEEGCEEC0ECGECECCECCETCIGCGCCTACETECG
ATGGTTTTCCTGECGCTCTACGTGCTETTCCTCGCTGACCAGGAGT TCEGACGTIGGTAGTGTGCGACCAGGTGTC
TGCCTETATCCCAGTGTICAGGCTGECTAGACGEE AAGATCCTATTITACTGTCACTICCCAGATCTGET

TCTCACCARGAGAGATTICITTTCTTAAACGACTAT ACAGGGCCCCARTTGACTGEATAGAGGAATACACCACAGE
CATGGCAGACTGCATCTTAGTCAACAGCCAGT TCACAGCTECTGITTT TARGGARRCATTCAAGTCCCTGTCTCA
CATAGACCCTGATGTCCTCTATCCATCTCTARATG TCACCAGCTTIGACT CAGTTGTTCCTGAAARGCTGGATGA.

CCTAGTCCCC! TTCCTGOTECTCTCOATCARCAGATACGA, ARRATCTGACTTTGGC
BACTGGRAGCCCTAGTACAGCTGCGTG TGACATCCC] TT TTCATCTGATCGTGGCAGE
TEGTTATGACGAGAGAGTCCTGGAGARTGTGGARCATTATCAGEAATTGAAGARAATGGTCCAACAGTCCEACCT
TGGCCA GTEACCTTCTTGAGGICT T ICTCAGACARACAGARAATCTCCCTCCTCCACAGCTGCACGTETGT

GCTTTACACACCAAGCARTGAGCACTTTGGCATTG TCCCTCTGGARGCCATGTACATGCAGTECCCAGTCATTEC
TGTTAATTCGEGTEGACCCTTGEAGTCCATTGACCACAGTGTCACAGEGT ITCTGTGTGAGCCIGACCCHGTEC:

CTTCTCAGAAGCARTAGARAAGT TCATCCGTGARCCTTCCTTARARGCCACCAT CTGGCTGEARGAGCCAG
. AGTGAAGGAARAATTTICCCCTGARGCATT TACAGAACAGCTCTACCEATATGTTACCARACTGCTGGTATARTC
RAGATTGITITTARGATCTCCATTAATGTCATTITTIATGGATTGTAGACCCAGTTITGARACCAABRARGARRCCT

AGBATCTABTGS: TCTTTTAARAAATAAACTTIGAGTCTTGAATGTGAGCCACTTTCCTATATACCAC:
CCTCCCTGTCCACT TTTCAGRARRACCATGTCTTT TATGCTATAATCATTCCARAT TTTGCC!
AMATGIGGTGTCATTCCATGTTCAGCAGAGTATTT TAATTATATTTTCTCGGGATTATTGCICTICTGTCTATAA
ATTTTGARTGATACTGIGCCTTAATTGGTTTICATAGTTTAAGTGTGTAICATTATCAARGTTIGAT TARTTTGGT
TTCATAGTATARICAGAGCAGGECTATTGTAGTTCCCAGATTCARTCCACCGAAGTGTICACTGTCATCTGTIAG
GGARTTTITGITIGTCCIGICTTTGCCTGGATCCATAGCGAGRGTGCTCTGTATTT T TTTTAAGATAATTTGTAT
TITTGCACACTGAGATATAATAAAAGGTCTITIATC
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FIGURE 24
MRG RLCLRLLLLLGYRRRC] ; DTAVDAAPEPVYALVDN
IRWFGVGRNDIATVSICKKCIYPKPARTHHCS ICHRCVLKMDBHCPHLNNC FSFCFFMTLGCVYCS
YGSWDLF IETYHQTPPPTFSFE "HES LVY LWE L LALGALTVWHAVLISRGETSIERHINKK
‘RNPY LDNWKVFLG' RVLLPSSH: T. 5V
ogooad
FIGURE 25
CEGCTRCETCTTCCCECAGCEC TAC CATECGCCTECCECECEGERCCECECTEEEECT

CCTGOCGCTTCTRCTGCTECTGCCECCORCECCGEAGBECGCCARGRAGCEGACGCCCTGOCAC!
GCTGGTGEACARGTITARCC T CGH TTTGECEGCEGGARCACGGCTIGEER

ARABGACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTY cC: AG
CGACTTCGRATGCARTCAGATGCTAGAGGCGC: CCTGGACGCCTGETGGCTACAGCTGAAGAGCE
ATATCCIGACTTATICGRGIGGTTTTGTGTGAAGACACTGARAGTGTGCTGCTCTCCAGGARCCTACGETCCCG
CTGTCTCGCATECCAGEGCGGATCCCAGAGECTCT GCAG TGECCACTGCAGCGGAGATEEGAGCAGACA
GEECEACEEETCCTGCCEETGCCACATAGEGTACCAGGECCCECTOTGCACTEACTGCATEGACGGCTACTTICAG
CTCGCTCCGEARCGAGACCCACAGCATCTGCACAGCCIGT GTCCTGCAAGACGTGETCCRGCCTGACCAR
CAGAGACTGCGECGAGTETGAAGTGAGCTGEGTGCTEEACGAGEECGCCTGTGTERATGTGEACGAGTGTGCRG!
CGAGCCGCCTCCCTGCAGCECTGCECAGTICTGT GCCAARCGGCTCCTACACGTGC! ATGTGGACGA
GTGCTCACTAGC C T G ACTGCTACAATACTCCAGGGAGCTACGTCTGIGT
TGTCCTGRCGGCTT TGCCT GCCEGCAGAGGCTGAAGTCAC
CCCEGi El

CCTCCOGCGAAGACCTGIARTGTIGCCGGACT TACCCTTTAARTIATTCAGAAGGATGTCCC
GTGEARARTGTGECCCTEAGGATGCCETCTCCTGCAGTGEACRGCGEC TGCCTGCTCTCTARCGE
TTGATTCTCATTIGTCCCTTARACAGCTGCATTTC TIGGTTGTICT TARRCAGACT TGTATATI TIGATACAGTT
CTTTGTAAT TTGACCATTGTAGGTANTCAGGARRA

ooooao

FIGURE 28

M PRPSVLF LOARGCSVKIWTARYDP CAGDWI
PRGLGWGGRGAAVCAYVRMVELALYVLE LADEEFD VVVCDQVSACTPVFRLARRRKK LLE YCHF PDLLLTKRDSF
LKRLYRAPIDWIEEYTTGMADCILVNSQFTAAVFKETFKSLSKIDPDVLYPSTNVI SFDSVVPEKLDDLVPKGKK
FLLLSINRYERKKNLTLALEALVOLRGRLTS TVAGGY OELKRMVOQSDLGQYVIFL
RSFPSDKQKISLLESC TPSNEHFGT CRVI; IDHSVIGFLCEPDPVHESEATEK
FIREPSLKATMGLAGRARVKEKF SPEAFTEQLYRY VIKLLV

oooogoao

FIGURE 29
GTTATITATTCACTTTTGCCABGGCT TOGTCACAACARTCATATTCACGTART TTTCCCCCTTIGC c
TGTAGS AAGCAGCGGATGRAGCGITTICICAGCTTTTGGAATTGCTTCGACCTGACATC
C@ITGTAACCGTTIGCCACTICTTCAGATATTTTT ATARAARAGTACCACTGAGTCAGTGAGGGCCACAGATTEE

TATTABRTGAGATACGAGGGTTGTTGCTGEGTGTTTGTTTCCTGAGCTAAGTGATCARGACTCTAGTGGAGITGCA
GCTRACATGEGTTAGGTTTARACCGTGGGGGAT CCTTTGCGTTTCATATGTAGGCCTACTGECTITGIG
TAGCTGGAGTAGTIGGETTGCT TTGTGTTAGGAGGATCCAGATCATGTTGECTACAGGGAGATGCTCTCTTTGAG
GECTCCTEEGCATTEATTCCATITCARTCTCATT CTGGATATGIGTTCAT TGAGT! TCA
TACGCTATTTAAATGTCACTTITTIGCCTATGCCCCETTITTTGGICATGTI TCARTTAATTGTGAGGAAGECET
AGCTCCTCTCTGCACGTAGATCATTTTTTAAAGCT ARTGTAAGCACATC ACATCATTTAAGGTTY
ARATGGCTTTAGARTCATTTGCETTIGAGGGTGTG TTATTTIGAGTCATGARTGTACAAGCTCTGIGARTCAGAC
CAGCTTARATACCCACACCTTTTITTCGTAGGTGG GCTITTCCTAT TTGGCTCATAACCAARTARAGTT
ITTTGARGGCCATEECTTTECACACAGT TATTTTAT T TATGACGTTATCTGARRGCAGACTGTTAGGAGCAGTA
TTGAGTGECTGTCACACTTTGAGGCAACTAAARRGGCTTCAAACGT I TTGATCAGT TICTTTTCAGGARACATTG
TGCTCTAACAGTATGACTATTCTTICCC! TCTTARACAGTGTGAT TTAT
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FIGURE 30 FIGURE 32
MCSLSKGGETLIRYLNVIFLPMPRFLVMFQLIVRKAQLLSARRSFFKANVSTSKGIT MVSIPEYYEGKNVLLIGATGF LEKLLRSCPKVNSVYVLVROKAGQTP KLFDRLRD!
REKI TAINSELTQPKLALSEEDKEVI IDSTNI TFHCAAT LNVIATRQLILL FMH
VSTAYAYCNRKHIDEVVYPPPVDPKKLIDSLEWMD DGLVNDI TPKL IGDRPNTY I Y TKALAEYVVOQEGAKLNVA
IVREST WI KGILRTIRASNMAL ABARY T

MVYNCTTGS TNPFHHGEVGMILPVFLNVRINLKER KKKKKK

oooogad

FIGURE 31

BAAGCGAGTY GGCEGCC CGGLGGCGCAGCTATTGC GGCC GGGAGAGCE D D D D D
GGCCTGAGCCTCTGCGTCTAGGATC! ATCGTTTCAATCCK ATACTATI “GTICCTCCTCAC
\GGAGCTACCGGTITTICT CTTCT GTTGCTGAGGTCTTCTCCTARGGTGAATTICAGTATA
TETTTIGCGTGAGGCAGARAGCTGGACAGACACCAC RAGAGCGAGTGEAACRAGTCCTTAGTGECARGCTITITGA FIGURE 33
CAGAT TGAARATCCRGATTT AARTTATAGCAATCAACAGCGARCTCACCCAACCTRARACT
GGCTCTCAGTGAAGAAGATARAGAGETGATCATAGATTCTACCAATATTATAT TCCACTGTGCAGCTACAGTARG GRACGAGGGTCCTAGCTGCCECCACCCEARCAGCC TETCCTGETGCCCCEECTCCCTGCCCCECECCCAGTCATE
GTTTAATGAARATTTAAGGGATGCTGTTCAGT TARATGTGAT TGCRACGCGAC: TTATTCTCCTTGCACAACA
AATGAAGAATCTGGAAGTGTTCATGOATGTATCARCAGCATATGECTACTGIARTCGCAAGCATATTGATGARGT CCCTECGCCECTCACTCCTCCCECTCCATCIGCT GUTGCTGCTECTGCTCAGTGCGGCEGTGTECCEEECTGAG
AGTCTATCCACCACCTGTGGATCCCRAGAAGCTGATTGATTCTTTAGAGTGGATGEATGATGGCCTACTARATGA GCTGEGCTCEAAACCEARAGTCCCRTCCEEACCCTCCA! GGTGEAGCCCCCAGBACCATGTGCC
TATCACGCCARAATTGAT: ACAGACCTAATACATACATATACACARRAGCATTGGCAGARTATGTTGTAC GAGCCCGCTGCTTTIGEAGACACGCTICACATACACTACACGGGAAGCTIGETAGATGGACGTATTATTGACACE
C TARATGTGGCRATTGTAAGRCCATCGATTGTTGETGCCAGTTGGARAGAACCTITTCC TCCCTG ITCTGGITAT TTGGCC (e \GGTGATTCC GTCT \GCAGAGTCTTCTC

o T TAACTTT T AGT TCTCTTITAT GG LTCTT! CRATACG GACATGTGTGTGGGAGAGABGCGAAGGGCARTCAT TCCTICTCACT TGECCTATGGAARA GGATTTICCACCR
TGCCTCCARCRATGCCCTIGCAGATCTIGTTCCTGTAG TGAGTCTITECGECAGCCTGET TCIGTCCCAGCGGEATGCAGTGGTGCAGTATGACGT GEAGCTGATTGCACIAATCCGAGCCARCTACTGGCTARAG
TTCCGGAGTTAATAGACC: CATCATGGTGTATAATTGTACAACAGGCAGCACTAATCCTTTCCACTGESG CTGGT ATTTTGCCTCTGETAGGBATGGC CATEGTGCCAGCCLTCCIGGECCTCATTGGETATCACCTA.
TGAAGTIGGTATGATTTTACCIGTGTITTTTCAATG TTAGARTAAATCTTARRGRACCARAAN A TACA CAATAGACCCARBGTCTEX o n ACAAGAGCADR:

TAATAAATAATARATTTTAARAARCTT: A ARAARRARBAARRBAD

oooogad ooooao

FIGURE 34 FIGURE 36
MILRPSLLPLHLLLLLLLSAAVCRAEAGLETESPVRTLQVETLVEPPED HIHYTGSLVDGRIID MKGHGWLALLLGALLGTAWARRSQDLHCGACRALY DELEWE TAQUDPKKI TQMGSFRINPDGSQSVVEVE YARSE
TSLTRDPLVIELGOKQV IPGLEQSLLONCYGEKRRAT TP SHIL OYDVELIALIRANYWL HITELLEET IDPSTHRKNYVR YGIRIDSDISGTLKFACES IVEEYEDELIE
KLVKGILP IGYHL FF DKLCSKRIDLCDHALHTSHDET

oooogag
O00a00ao FIGURE 37

AGGTTGRAGGACCCAGECETGTCAGCCCTECTCCAGAGACCTT e TGTCGTACGECCCTCA

FIGURE35 GTGTTTGTCETGEATGEACAGACCGACATCCCATT CACGAGGCTGGEACGRAGCCACCEGAGACAGTCGTGCAGT

GTGECCCRRETEGGTCTGEGTCTCTIGCIETTGCT GATGEGEECTEGECTGGCCETCCARGECIEETTICCTCCTG

CCTATTCTACGECTGACCCCTEETCGTCACGTGEATCTETTCGCCACGCARSTCTGGGTCCTTICGGCGATTGACC CAGCTGCACTGGCGICT! TGETCACCOGCCTREC GGACCTGCAGGCTCCTEGGAGCAGCTGATA
GGGGTCCTTGCTGTICGGEAGCCTCTCCTAAGCTGCCTGT TCGCGCGAGRGTTT TITGEEEICE CRAGAGCGA TCACGAGGTCAACCCAGCAGCGCATCTCACAGGGGCCARCTCCAGCTTGACCGGCAGCGRE
GIGTCTGATTGEGECTCECACCECAGCACGUTGEAGTCCCGCTTAGGTACCAGT TAGCETCAGGGGAGCTGGETC GGECCECTGTTATGGGAGACTCAGCTGEGCCTEGECCTTCCTGAGGEECCTCAGCTACCACGATEEEECCCTTGTG
AGGCGETCECCGGGACACTCC \GGCGEGCGAAGCGCT! CGE AGCCCTGCTICCCTG GTCACCAARAGCTGGCTACTACTACATCTACTCCARGGTGCAGCTGGGCEGTGT! TGCCCECTGEECCTGGCC
CAGCCAGGTGTAGTTTCGGEAGCCACTRIGECCAR AGTCAGAGTCCAGCEGTCTTCCAGCGCTTEGECCACGESS AGCACCATCACCCACGECCTCIACRAGCECACACCCCGCTACCCCEACGAGCTGEAGCTGTIGETCAGCCAGCAG
GCGGCCCIEEGAGCAGAGGBTGGACCGACCCCATTACGCT ATGAR. TGGGETTGGCTGGCCCTGCTTICT TCRCCCTECGGACGGGCCACCAGCAGCTCCCGEETCTGRT: GACAGCAGCTTCCTGGGTGGTETGGTACACCTG
GGEEECCCTECTEEGAACCECCTEEEE CAGGATCTCCACTGTGGAGCATGCAGGGCTCTGETGEA GhEGCT GTCCGTGTGCTEEATCARCGCCTGETICEACTCCCTEATGGTACCCGETCTTAC
TGAACTAGAATGGE: TIGCCCAGGTGGACCCC AGACCATTCAGATGEGATCTTTCCGGATCAATCCAGA TICGEGGCTITTCATGGTGIGH ‘GGIGCATTGGACATGGGTCTGACACGT! TCAGAGGG
TGGCAGCCAGT 56 TGCCTTATGCCCGCTCAGAGGCCCACCTCACAGAGCTACT TATG TGCCTC ACTCACGAAGCAGAGGC TEGECETEETGECTCTCECCTGTARTCCCAGCACTITGEG
TGACCH TATGGEG:; AGATIGATCCTTCCACCCATCGCARGAACTACETACGTGTAGTGGGCCG AGGCCAAGGCAGGCGGALICACCTGAGGTCAGEAGT TCGAGACCAGCCTE CATGGCARAACCCCATCTCT
GAATGGAGAAICCAGIGAACTGEACCTACARGGCATCOGARTCGACTCAGATATTAGCGGCACCCTCARGTTTGE CTARRAATACAARAATTAGCCGGACGIGETGETGCCTGCCTGTARTCCAGCTACT C T
GTGTC GCATTGTGGRGGAATACK CTCATTG TICTTTT \GGCTGACAATGTTARAGA ATTTTGCTT CCGEGAGGCGGAGGT TGCAL ACACCACTGCACTCCARCCTC CGCA
CAABCTTTGCAGTAAGCGAACAGATCTITGIGACC ATGCCCTECACATATCGCATGATGAGCTATGAACCACTGE GTGAGACTGTGCCTCAARA A A A
AGCAGCCCACACTGGCTTGATEEATCACECCC: TGGIGGCAATGCCTTTTATATATTATGTTTT

TACTGAAATTAACTGAARAARTATGAAACC
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FIGURE 38 FIGURE 40
IE: PSVFVVDGQTDIPFT! QGWFLLO! MVTRLPDG MGNSCYNIVATLLLYLNFERTRSLODPCSNCEAGTECT PCPPNSFSSAGGORTCDICRQCKGVERTR
PRGSWEQL NSSLIGSCGP: QLGLAFLRGLSYHDGRLYVTKAGYYYIYSKVQLG KECSSTSNAECDCTPGFHCLGAGCSMCEQDCKQGOELTKKGCKDCCFGTFNDOKRG L CREHTNCSLDGKS VLN
GVGCPLELASTITHGLYKRTPRYP] PCGRAT: LGGV" TKERDVVCGE SPADLSPGASSVTPPAPAREPGHSPQIISFFLALTS TALLF LLFF LTTRFSVVKRGRKKLLY IFK
RLRDGTRSYFGAFMY QPFMRPVQTTQEEDGCSCRFPEEEEGGCEL

O00a0gao
FIGURE 39 ooogoao

GGCAC TEGARAGTTCTCCEGCAGCCCT GAGATCTCAAGAGTGACATT TG TGAGACCAGCTARTTTGA
TTAARATTCICTIGGRATCAGCTTTGCTACTATCA TACCTCTECCAGATT TCATCATGOGANACAGCTGTTACAA FIGURE 41
CATAGTAGCCACTCTGITGCTGETCCTC T TGAGAGGACAAGATCATT GATCCTTGTAGTARCTGCCC
AGCTGGTACATTCTGTGATAATAACAGGAATCAGATTTGCAGTCCCTGTCCTCCARATAGTT TCTCCAGCGCAGE GGARCAARAGCTGBAGCTCCACCGCGGTGGCGGCCGCTCT CTAGTIGGATCCCCCGEGCTGCAG TTCGG
TGGACAA GACATATGCAGGCAGTGTA TT GACC; GTTCCTCCACCAG GAGC] TAGCTAGCTGTCTCTGCGEACT CCGCGCCCCCCCEETGTCAGGCGE
CAATGCAGAGTGIGACTGCACTCCAGEGTTTCACT GCCTGGEEGCAGGRTGCAGCATETET GGATTGTAR CACAGE 6G6CT CCGRCOCEECGEC GG g CAGGACCC
ACAAGGT! GAACTGAC TTGT] GACTCTTGCTTTGEGACATTTAACGATCAGRAAACETGGCAT GG S CATGGCTCC \GARCCTGAGC: TTTTGCCTGTTGC TGCTATACCTC G GGTG]
CTGTCGACCCTGRACRARCTCTTCTTTGEATG CTGTGCTTGTGAATGGGAC GIGGT TTGCCGEACGAGATTICTAT: TCTTGGEGETECCTCARAGTGCCTCTATABAGGATATTAAARAGGCCTAT
CTGTGGACCATCICCAGCCGACCTCTCTCCGEEAGCATCCTCTGIGACCCCGCCTGCCCC TGCGAGAGAGCCARG SARRCTAGCCCTIGCAGCTICATCCCGACCGERAC CCTGATGATCCACRAGCCT. ARATTCCAGGRICTGG
ACACTCTCCGCAGATCATCTCCTTCTT TCT TGCGC TGACETCGACTGCETTGCTCTTCCTGCTETTCTTCCTCAC TGCTECTTATGAGGTICTGTCAGATAGTGAGRAAR CGGAAACAGTACGATACT TATGGT! A,
GCTCCGTTTCTCIGTTGTTARACGGGGCAGARAGR AACTCCTGTATATATTCARACARCCAT TTATGAGACCAGT ATGGTCATCAGAGCTCCCATGEAGACAT TTTTTCAGACTTCTITGRGGATITTGE TTICATGTT cC
ACARRCTACTC! GGCTGTAGCT ATTTCC TGTGARCTGIGANA CICGICAGE: TATTCC: TGATATTATTGTAGATCTAGAAGTCACTTTGGAAGAAGTAT
TGGARGTICAATAGGGCTGITCSGACT TTCTTGARAAGRAGCAAGGAARTATGAGTCATCCGCTATCACAGCTITC ATGCAGGAAAT! GTTAGARAC] ‘TETGECARCGCAGECTCCTGGCARACGGAAGTGCARTT
BAGCAAGAACACCATCCTACATAATACCCAGGA TTCCCCCARCACACGTTCTTTTCTARATGCCAATGAGTTG TGCGGACCACCCAGCTEGGCCCT GEECGETTCCARATGACCC TGCGACGRAT
GCCTTTAAARATGCACCACTTTTTTTTTTTITTT CAGGETCTCACTCTGTCACCCAGGC: T GTGGC GCCCTAAYTGTCARACTAGTGARTGAAGAACGA. CTGGARGTAG TAGAGCCTGGGGT! g TGG
ACCACCATGGCICTCTGCAG TT CTCTGGGAGCTCARGTGATCCTCCTE TCAGTCTCCTGAGTAGCTGE AGTACCCCTTTAT TGAGCCTCACGTGGATGEGGAGCCTGGAGATTTACGGTTCCGAATCAARGTTG
ABCTACAAGGAAGEGCCACCACACCTGACTAACT T TTTTGTTTTTT6T TTGGTARRGATGGCATTTCACCATGTT TCARGCACH TATTT TTCTACACARATCTGACAATCTCATT! G ACTG
GTACAGGCTGETCTICAARCTCCTAGGTTCACTTIGGCCTCCCARAGTGCIGGGATTACAGACATGARCTGCCAGE TTGECTTTGAGATGEATAT PACTCACT TGGATGGT CACARGGTACATATTTCCCGGEATAAGATCACCAGGCCAG
CCCEGECCAARBTAATGCACCACTTTTAAC CAGATGAGG] GA 'GGTGATAR A AGCGARG GCTCCCCRACTTTGACARCAACARTATCAAGGGCICTTTGATAATCA
BARAGCATTTTCTAGATACCACTTAACAGGT TTGAGCTAGT TTT TTTGARATCC TATAGTTTABATT CTTTTGATGTGGATTITCCARRAGARCAGT TAACAGAGRRA TATCABACAGCTACTGARACARG
CAATTACATAGTCCAGTGGICCARCTATARTTATARTCAAAATCAATGOAGETTIGI TT TTIGETG TATGA GGTCAGTECAG TATACARTGGACTGCARGCA TATIGAGAGTGARTARAATTGGACT TIGTTTARRATARGT
TATGACAATAAGCCACCAGGTGCAGTAAGTACCCEACTARAGT TTCCETGEGTTCTGTCATCTARCACGACAT GRATARGCGATATTTATTATCTGCARGGTTTTTTT GTGTGTGITT T TGTTTTTAT T TTCARTATGCAAGTTAGGC
GCTCCACCGTC! TATGAGCAGAGTGCCTGAGTTTAGGGTCAAGGACARA: TCAGGCCTGGAGG TTARTITITTTATCTAATGATCATCATGRAARTGARTAAGAGGGCTTAAG) CATTTGCATT AA
AACTTTTGGARAGAGTTCRAGTGECTGTATATCCTATGETCT ICTCCATCCTCACACCTTCTGCCTITGTCOTG ARTGACCAGC? TITACTAATACGTCICCCT TTGEGEATTTAATGTCIGGTGCTGCCGCCTGAGTTICARG
TCCCTTTTAAGCCAGGTTACATTCTAA TTCTTAACTTTTAACAT] T CJ ¢ \T. TG ATTARAGCTGCAAGAGGACTCCAGGAGCAAR: .CAC; ATAGAGGGTTGGAGTTGTTAGCAATT TCATTC
ACTGCATAT! AARADAAARAAARARAARAMAZAARRABAARAARAAR ATGCCARCTGEAGAAGTCTGTTTTTANATACATTTTGTTGTTATTTTT

oooogad ooooao

FIGURE 42 ‘ FIGURE 44
MAPLALHLLVLVPILLSLVA! ) hd B GLN
MAPQNLSTFCLLLLY LIGAVIAGRDFYKILGVPRSASTKDIKKAYRKLALQLHPDRNPDDPQAQEKFQDLGRAYE PP EICHRD DY BOL LKV VIWGLNRILKEQRY T CURGLVAR
KVL: TILEADNRIGGRIFTYRDONTGH ILEKLCOGL KF T ITEVE
v ( IFSHFEGDI PRGSDIIVDLEVT .
EVKLRNY K LGYALRP! IYOMALNOALKDLKALGCRE 'ERATLLEYLL
EVVRNKP VARQAPGKRKCNCRQEMRTTQLGPGRF OQMTQEVVCDECPNVKLVNEERT LEVEIEPGVRDGMEYPF T t N
VOLLGDVMSEDGFFY LSFAEALRAHSCLSDRLQYSRIVGGHDLLER AMTO! Q
HVDGEPGDLRFRIKVVKHP IF TRVTI. EMDITHLDGHKVHISRDKITRP GAKLW
NNNIKGSLIT' LTEEAREGIKQLLEQGSVOKVYNGLOGY IETSPPARNLKVLKADVVLLT? TTFSPPLPRHMOEAT PATKVFLSF TEGGHSN
SEDVDEE TDRPSRMIFYP: E TWSDAAAAF: LALDDVARLH T D
OGGFVVQPPALWOTEKDDWIVPYGRIYFAGEHTAY PHGWVET; LRAAIKI! SHAS!
GQGH! JLSLONTTHTRTSH

oooaga
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GACAGTGS! GT SACCGOGCTGTCCTGCTGTCACCARGAGCTGGAGACACCATCTCCCACCGAGA

GTCATEGCCCCATTEGCCCTGCACCTCCTCGTCCTCGTCCCCATCCTCCTCAGCCTEGTGECCTCCCAGGACTEE FIGURE 45
AAGGCTGAACGCAGCCARGACCCCTICGAGRAATG CATGCAGGATCCTGACTATGAGCAGCTGCTCARGETGGTG

ACCTGGEGECTCAATCGGACCCTGARGCCCC! TGTGETTGECECTGETGTEGCCGGECTGRTGECE TGCACARSCAGAATCTICACAACACGTTCTCCT TCCCCAGTCACCAGITGCTCEAGT TAGARTICTCTCLAALES
GCCARGGTGCTCAGCGATGCTGGAC GGTCACCATCCTGGAGGCAGATARCAGGATCGGEGGCCGCATCTTC GARRTCTGT TCTTTCCITAT CCTGECC TGCCTCCTTCTCTTGGCCCTCT
ACOTACCGOEACCAGAACACEEECTEEATTGECGAGET CATGCGCATGCCCAGCTCTICACAGEATOCTC TGGTACAGEEAGGAGCAGCTECGCCCATCAGCTCC CACTGCAGGCT TGACRAGTCCAACTICCAGCAGCCCTATA
CACAAGCTCTGCCAGEGCCTGEGECTCARCCTGACCARGTICA GTACH AGARCACGTGGACGGRGGTG TCACCAACCGCACCTICATGCTGGCT GGCTAGCTTGGCTGATARCARCACAGACGTTCGTCICATTGGGE
CACGARGTGAACCTGCGOAACTATCTGE TECCCGAGARGCTGGECTACGECTTGCGTCCCCAGAA AGMARCTGITCCACGEAGTCAGTATGAGTGAGCECTGCTATCTGATAAGCAGGTGCTGRACTICACCCTTGRAG
AAGGECCACTCECCCEARGACATCTACCAGATEGE TCTCAACCAGGCCCTCARAGACCTCAAGECACTGGECT ARGIGCIGITCCCTCARTCTGATAGGTTCCAGCCT TATATGC: GGTECCCT SGCTCAGCA
. . CCACACGCT CITEEARTATCITCTC T GBGCCEECEE ACAGGCTAAGCACATGTCATATTGARGETGATGACCTGCATATCCAGAGEARTCTGCARARGCTGARGGACACAG

TCAABRACCTTGGAGAGAGTGGAGAGATCAAAGCA ATTGGAGAACTGGATTTGCTGT TTATGTCTCTGAGARATG

GCTTCTCEGAGACCTGATGICCEAGGATGGCTTCT TCTATCICAGCTTCGCUGAGGCOCTCCEEECE

CACAGCTGCCTCAGCGACAGACTCCAGTACAGCCGCATCGTGGETGECTGEEACCTGCTGCCGCGCECECTGCTE CCIGCATTIGACCAGAGCARAGCTGARARATGARTARCTAACCCCCTITCCCTGCTAGRARTAACRATTAGRTCC
AGCTCGCTETCCGGECTTGTRC CGCCCGTEGTEGCGATGACCCAGGEACCECACGATGTGCACETE CCCARAGCGATTTTT
CAGATCGAGACCTCTCC! GG T GIGCTC GGCCGRCGTGETGCTGCTGAC GAGCGGR
CCGECGETGARGCGCATCACCTTCTCECCGLCGCTGCCCCGCCACATGLAGGRGECGCIGCGEAGGCTGCACTAC
GTGCCGGCCACCARGGTGTTCCTAAGCTTCCGCAGGCCCTICTGECGC \GGAGCACATTGAAGGCGGCCACTCA
ARCACCGATCGCCCETCECGCRATGATTTTCTACCCGCCECCEE GCGCTGCTGCTGGCCTCGTACACE

TGGTCE GCGGLGGCAGCGTTCGLC CTTGAG! TTGCGCTTGECECTCGACCACGTGECE

GCATTG! GGGCCTGTCGTGCGCCAGCTCTGEGA CGECACCEGECETCGTCAAGCGTTGECCCGAGGACCAGCAL
AGCCAGGGTGECTITGIGGTACAGCCECCEECECTCTGECAARCCEAARAGGATGACTGEACCETCCCTTATEGE
CGCATCTACTTTGCCGECGAGCACARCCGCCTACCCECACGECTGGGTGEAGACGECEGTCAAGTCGECGCTECGE

GCCGCCATCAAGATCAACAGCC! ~TGCATCGGACACGGCCAGCCCCEAGGGECACGCATCTGACATG

GAGGGGC. TGTGCATGGGE CAGCAGCCCCTCE TGACCTGGC! A AGCCACCCT

CCAGTCCARGGCCAGTTATCTCTCCARAACACEACCCACACCAGEACCTCGCATTARRGTATTTTCGE
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FIGURE 46 FIGURE 48
MARLOKSVSSFLMGTLATSCLLLLALLVOGGAAAR ISSHC] SNFQOPY I TNRTFMLAKEASLADNNTDVRLI LT LKECVST: LLAATLLLALLSCCLIVVSFYQVAARLOGD
EKLE CYLMKQULNF TLEEVLFPQSDRFQPYMOEVVEFLA] TCHIEGDDLEIQRNVOKLED LASLRAELQGHHAEK TAGLKIF QGPEETVIQDCLOLT
TVKKLGESGEIKAIGELDLLFMSLRNACT APSETPTIQKGSYIFVPHLLSFKRGSALEEKENKT LVKETGYFF IYGQVLY TDKTY AMGHLIQRKKVHVF GDELS

LVILFRCIQNMPETLPNNSCYSAGTAKLEEGDELQLATPRENAQI SLOGDVTFF GALKLL

goood

FIGURE 49

AGTGCGIGAGTTTGGTGE CGGCTGTGCAGAGACGCCATGIACCERCTCCTGTCAGCAGTGACTECCCEGEC
oooogad s — CBGGOTCEATCAGCGUGCCABCTNCEOCTETeTs
COACGECTEEETCEEEGGCCTCEEECTEGEECTEEEECTGECGCICGERETEAMGCTGECAGETCRGCTGAGTGE

FIGURE 47 GCEGCCCCEECECAGTCCCCCECEECCCCCGACCCIGAGGCGTCECCTCTGECCEAGCCGCCA JCAGT
CCTCEOCCORTEETCTCCRCAGACCCCEGCGCCECCCTGCTCCAGGTECTTCGCCAGAGCCATCGAGAGCAGCCE

ATTCAGGATARCTCTCCT CARGCCCTECC CGACCTGLTC ceaTca T CTGGITGGAGTTTCTET

TGTAGTGCACGCAGGACATCARCARACACAGATAACAGGRARTGATCCATTCCCTGTGGTCACTTATTCTAAAG AGTCTGETCAGARGGT TTAGSTTATGCTGATGT TG CCGTGTACCATGTAARCCAGAGACAGTTATGCGAAT
GCCCCAACCTT TTCRAGTAGTGAT TGACTCCACAGR AGCAGICACGCCTTACTICTTGCC TGCTAGCATCAGCAAAAGTCTCACCATGGT TGCTCTEGCCARATTGTGEGAAGCGEGGARACTGGATCTTIGATAT
TTARGA: TGARACT TGTTTCCATCCTCCCACGEAAGGARAGCCCCTCTGTCCGAT TCCAGTACAACATTATGTTCCCGAATTCCCAGA TATGAAGG TTCTGTCACARCAAGATT
CCTCCARAGACGGAAAGCTGCTEGCTGCARCCTIGCTGCTGECACTGCTETCTIGCIGCCTCACGETGETGTCTT ACTEATTICCCATTTAAGTGEAATTCCTCATTATI TARAA AGRAG. TTATAR
TCTACCAGGTGGC CTGC GEEACCTGGCC AGCCTCCGGGCAGAGCTGCAGGECCACCACGC AGCCTT TGTTGCATTIGAG BARGTARTGH ATGATTT
GCCAGCAGGAGCAGEAGCCCCCAREECOGECT I CCAGCTGTCACCGOGEGACTGARARTCTTTE TACTARATTTAARACAGAGCAGGAGAATGAAGCCAAATGCCGGARTTCARAACCTGECAAG TGATTT
AACCACCAGCTC CTCCAGTCAGAACAGCAGARATARGCCTGCCGTTICAGGGTCCAGAAGARR TGAACAAGGCGAATTATATTEGAS) AGTTTGAAAATTCAATYGARTCCCTARGAT TATTTABARATGATC
CAGTCACTCAAGACTGCTTECAACTEATTGCAGAC AGTGABACACCAACTATACARA TCTTACACATTTE TTTGTTCTICARACCTGGTAGTCAGITTT TGTATT CAACT T TGGC TATACCCTACTGECAGCCATAGTAGAGAG

TTCCATGOCTTCTCAGCTTT: GCCCTAGAAG: CARTRRARTATIGE GRBACTG AGCTTCAGGATGTARATATTTGGACTAT, ATATTCCATGACT! GCTGACGACTGTGCAG
GTTACTTITTTIATATATGGT! TTTTATATACTGATARGACCTACGCCATGEGACATCTAATICAGAGGRAGA AGRAARCGAGC GATTY: TAGAGC IABATEARTACCTICTGCTETGTCTAGCTATATCGCATCIT
GGTCCATGTCTTT TTGAGTCTGETGACTTIGTTTCGATGTATTCAARATATGCCTGAARCACTAC AACACTATTTTATTAATY] TCARATTTTCTT IGTTICCATICCAARATCARCCTGCCACATTTTGGGAGCT
CCAATARTICCTGCTATTCAGCTGGCATIGCARBAC TGARCTCCAACTTGCAATACCAAGAG TTICTACRIGICTGTTTICTCATCTGT: JGAAGTAAAACATGTTTATAARGTACACTAAGACCCTTTE
AABATGCACABATATCACTGGATGGAGATGTCACATTTTTTGCTGCATTGARACTGCTGIGACCTACTTACACCR ATCAAAGRTAGCARTAATATTAATAATTCAARCATGAATAACTARACC] TGCACCCACCATGAGCATCTGT
TEICTGTAGCTATITTCCTCCCTTICTCIGTACCTCT TCTAACA AATTTGCTCTTTARCCATTCCTTTITTAGGTTTTAACTAATACT TIGTTTACGTG T TAT TAGTTT TTARTTETTT
ARARARAARBA TCATACTGTTTTGARATARTTTTATACTT. T ‘AGTACABAGGATTCACATATCCTCTTE
. ACTCAGATTCCCTTAATGTTAGTITACCGCATTTIGCATTACCTTICTGICTACATATGIGITIGTTICTGARCCA

TTTGEARATAAGTIGTAGACGTGATACCCCTITACCTATARATATTTACATGIGTATTTTCT:

TTCAGGGCCEEETECAGTGECTCACECCTETARTCCCARCACTT TGOAAGGC! TGGETEEATCACCTGAGG
TCAGEAGTTCARGAC T BAATGIGET TCAACCCTCTCTCTACTAAARATGCAARAATTAGCCAG
GIGTEETGECEEETGCCTATARTCCCAGCCACGCGEGAGECTGAGG! SBATCGCTTGARCCCAGGAGETGE

AGTTGCAGTARGCCARGATCGIGCCCCTECACTTC AGGCTEGECCAARGAGTCAGACTCCATGTCAAAAARGGAT

oooogad ooooao

FIGURE 50 FIGURE 51

MYRLLSAVIARAZ A LGLALGVEL. BQSPAAEDRE GEAGCCCATEATTICCTEGAAGAGCCCTAGABCTT TGCTTTTICTCICCTGCAGCACTTAACCEAARACCAGTTIT
s TP APPCSRCFARAIESSROLLART QVSVD ADVEN GCARTCAATTCCTGITCARAGGCSACCCTACTCTTCCTATCCETCTITCICCAGCCCAGACACTCACAGCCCCCT
RVPCKPETVMRIAS T SKSLIMVALAKLWEAGKLDLD TPVOEYVPEFE TTRLLISHLSGIRHYEK GCCAGACCAGEGEACCTCGEAGAGGCARGGACAGAGET TCAGGATCTTCCTCTCCCTCEGEACCS GSCACRA
DIKKY ALKMMKENVAFEC TKFKTE RNSKPGKRKNDF LREKFEN BGGAGAGCTCCGTGGAGAGAACAARATCATTTGAC ICCTGEGEACACAGATTTGCTGCCACAGAGECTCATGEAC
SIESLRLEKNDPLFFKPGSOFLYSTFGYTLLABIVERASGCKY LDYMOK IFHDLOMLTTVOEENERPVIYNRAR AACCAGGCGGAGACAGABASTGAGGCTGETGITECTIT G LCCICTGIGIGAAGAC
TGGAGCTACAAGACGGAGATCTGTCCCC! AMATATTTTTGAGAGARTTTCCCAGATTGARAGARGAT
CTGAMAGGGRACATTGACAAGCTCCGTGCCCTCGCAGACGATATTGACARAACCCACAAGARATTCACCARGGCT
RACATGGTGGCCACCTCTACTGCTGTCATCTC TGAGCCTCCTGEGTTTAGCCCTTECCCCAGCAACK
GEAGGAGGAAGCCTECTGCTCTCCACCGCTGETCAAGGT TTGGCAACAGCAGCTEGGGTCACCAGCATCOTEAGT
GGTACGITGE! GCTCCAARRAT! GARGCCH GCACGGGCGGAAGACATACTGCCCACCTACGACCARGAG
GAC] GACTATGTCACAGCTGCTGGARAGATTATCTATARTCTTAG CACC
TTGAAGTATECC GICCGTGCATTTTGGARACTCAGAGCCARCCCACGCTTGECCARTGCTACCARG
CETCTICTGACCACTEECCARGTCICCTCCCGEAGCCEUGTRCAGGTECARARGGCC TITGCGGGAACAR
GCGATGACCABARATGCICGCETOCTGGEAGGTETGATCICCECCTICTCCCTTGGCTATGACTIGECCACTCTC
b GAATEG e ARGGACAABGTTTGCCEAAGAGT TGAGAGCCARGECCT TG
c CTCACAGAACTCACCCAGCTCTACARGAGCTTGCAGCAGARAGTGACGTCARGGGCCAGAGEE
GTGEEGAAGGATTTAACTGEGACCT ACCGAGGCTTACT! TTARGGEAGCATGTETGEATETCE
CTGTGGCTGTGIGTOIGICTGTGTGTCTGTETGTATGTACAGTTTACATE TTCCTCAGGACATGACATACA
TGGCCTTCGAGGTCCARATARTATCAAGTACATC TTGGAC TGTCCTCOACAGACCTCGRCAT

e

CCTTCTETTTCTCCTTCAATGCTCCTTAAGGCCTATGTGE TCTTCCCTGTTITGTTTGTTIGTTT
GITIGTITGTTTGITTT! TCCAGTCTGGGTG TCAGARTGAGACCCCATOT! ARRARR:
RAMAGAAGAAGAATACAGTCATGTATCTCTTGGTGACAGGGACGCATTCTGATARATGTGICAT TAGGCARTTGT
ATTGTAGTGTGATTATCACAGATTGTACTTATACARARCT TAGATGECATAGCCTACTGCATACCTAGECTATAT
GGGAGAGCCTATTECTCCCAGGCTACCCACCTGTACAGCATGIGACTACTGARTACTATAGGCARTTGLAGCAC:
ATGGGABRATATTIGTGTATCTARACATATGTARAC n TATGGCATAARRGATAAG]
ATTEGCTCTCCTGTACASGGCACTTACTACGAATG GAGCTIGCAGGGCTGAGAGTTGCTCCAGATGAGT CAGTGA
GTGETGARTGAATGTGARGGCCTAGEGCAT TACTG PATACTACTGTAGGCT TTAT: CAGCACACTTAGGGT
ACACABARTGCATATTAAAACATT TTCTTCCTTCAGTATATTRGGCAATAGGAAT TTTTCAAGTCCACTATARAT
CTTATCABACCATGGTTGTATATGCAGT TGACCGARACATTGTTATIGGACACATAACTATAGTTGARAGARTAR
GCARBAAGTCTATCTAGS! TGTCTTGAGCARCTITTAATTATICTCCTGICCTGCARTATGAGTTAATCTT
CTCTGATCGATGTAGATT! GGACAATTACCTTCCTTC! TICCCTTAATCAR
TAAG] CTTCARAGRARATCCCTCCCTGTGCTTT A SAGGTGGECAGCAGTGEETC k¥
GACCTTTGTTCTCTTATTFCTGAGGCCCTTCAGTCTCCTTTAT GCACTCAGCATGCCARAGCACCCTATT
TPAGGETATCTTTTTCTGAGCCCTS GIGT SATGTCAACTGTCACAGGAARATATCTTGEGECCTC
AGRATCACTA TCARGCTTAG ACTTCTTAGGS CCCACCTCOCACTCTATICARRAGTTATC
TCTCTGCTCACTGAGATAGATACATATCTGATTGCCTCCT ITG GGCTARTCAGAAACTCARRAGARTGCAR
CTGITIGTGTCTCACCTATCTGTGACCTGGARGCT CCCTCCCCACTGARCCARTGT TCTTCTTACATATATIGAT
TARTGTCTTATGTCTCCCTARAATGTATABARCCARGETATGCCCCARCCATCTTGGCCACATGTCATCAGGACT
TCCTGAGTCTGTEICACAGTGTGTICCTCARCCTTE TAARCTTTCTAANTTAACTGAGAC

- ABARA
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FIGURE 52 FIGURE 53
. Geoe GCGCCCCUGOGTECETECGCEECCC GECAGAGCCETRCEEECGCCCEOGTACTCACTAGCTGAGE
MDNQAERESEAGVGLORDEDDAP LCEDVELODGDL SPEEKIFLREFP “KGNIDKLRALADDI! T TGGCAGIGETICCACCAACATEGAGCTCTCGCAGATGTCAEAGCTCATGGGCTGTCRGTGTIGCTTCEECTGET
KANMVATSTAVI MSLLGLAL LS TAGQGLATARGVISL RAEDILPTYD GCCCTGATGGCCACCGECEECEGTAGCC TEGCTGCGLEC CGCCTG
TAAGKITYNLRNTLK IV RAFWKLRANPRLANATKRLLTTGOVSSRSRVQVORAFAGT CCARARAGCARATGGATTTCCACCTGACARATCTT CGGGATCCARGAAGE: CAATATC TTCGGAR
TLAMTKNARV] TLSKEWKHLK KALELERKLTELTQLYKSLQOKVRSR GGAGAAGCCTCAACARCACAACTTCACCCACCGCC TCCTGECTGCAGCTCTGAAGAGCCACAGCGGGAACATATC
RGVGKDLTGICET CVCLCVCVYVOFT TTGCATGGACTTTAGCAGCARTGECARATACCTGG CTACCTGTGCAGATGATCGCACCATCCGCATCTGEAGCAC
CAAGGACTICCIGCAGCGAGAGCACCGCAGCATEAGAGCE: GCTGGACCACECCACCCTGETROGCTT
CAGCCCT TG GAGCCTTCATCGICTGGCT C }GGACACCCTCC GTCTTCAAGATGACCAAGCE
GGRAGGATGEGGGCTACACCTTCACAGCCACTCCAG, TTCCCT] GC: GCCTGTCATCGACAT
TGGCATTGCTARCACAGGGAAGTTTATCATGACTGCCTCCAG TEACACCACTGTCCTCATCTGGRGCCTGAAGGE
TCAARGTGCTGTCTACCATCAACACCAACCAGATGARCAACACACACE TGTATCIC T TTTGT
AGCCTCETETEOCTTCACCCCAGATGTGARGGT T GGGARGICTGCTTT TTCCAGEAGET
GGTGCGAGCCTTCGAAC CACICCGCGGCTGTGCACTCATTIECTTICTCCARCGACTCACGEAGE:
GGCTTCTGTCTCCAAGGATGETACATCGAAACTGTGOGAC] TGTGGAATAC: CAGGACCCCTA
CTTGCTGARGACAGECCGCTTTGAAGRGGCEGCEGETECCGCECCATECCACCTCECCCTCTCCCCCARCGECCA
GGTICTTGGCCTTGECCAGTGECAGTAGTAT TCATC TCTAC TACCCGECGEGHC TGCTTTG
GCEGETCCATGECGAGTETATCGCCAACTTGTCCT TTGACATCACTGGCCGCTITCTEGTCTCCTGTEGGCACCE
GGCGETECEGCTATTICACAACACTCCTEGCCACCGAGCCATGGTGRACGAGATECAGGGCCACCTEARGCGEEC
CTCCARCGAGAGCACCCGCCA CAGCAGCAGCTGACCCAGGCCCARGAGACCCTGARGAGCCTEGTGE
cCT SIGACTCTGGH « GG TCTEGCCTCCTCATGECGCTGCT
GCCATCTTTCCTCCCAGETEGARGCCTTIC ICTCCTGETTTICTTACTGGIGGCCCTGCTICTTCCC
ATTGARACTACICTIGICTACT TAGGTCTCTCTCT TCT 1GCTEECTETGACTCC TCCCTCACTAGTGGCCARGET
GCTTTTCTTCCTCCOAGGCCCAGTGRETEEARTCT GTCCCCACCTGRCACT TGGT
G TGTGATTTTTGGCCTTGTEGCAGCACATCCTCACACCE GTTTE CCRG
ARCRACCTAGAGAACACCTGAGTACTARGCAGCAG TTTTGCARGGATEGGAGAC! TAGCTTCCCATCACAG
AACTGTGTTCCATCAAARAGACACTAAGGGAT TTCCTTCTGEGCCTCAGTTCTATTTGCT L TGGAGRATAATC
CTCTCIGTGAACTCCT TGCARAGATGATATGAGGC TARGAGARTATCAAGTCCCCAGETCTI ARAAGTAG
ARAGAGTAGTACTATIGICCAATGTCATGARAGTGGTAAAAGTGGGAACCAGTGTGCTTTGAAACCAARTTAGAR
ACACATTCCTTIGGGARGEC! TTTCTGGGACT TGATCATACATIITATATGE T TGGGACTTCTCICTTCGH!
A TGATATCTTGTTTAAGGAGACCTCTTITTCAGT TCATCAAGTTCATCAGATAT TTGAGTGCCCACTCTGTGCC
AATA GAGCTGGGGATT: A B A A
ARRABRAA
oooogad ooooao
FIGURE 54 FIGURE 55
MELSOMSELMGLSVLLGLLALMAT OKANGEPP! TRREKPQOH GGCAC TAAGCGCGICTAGGECECTGCGCE GOGCAGCGAAARTGECEGCTTC! GG
NFTHRLLAAALKSHSGNISCMDFSSNGKYLATCADDRT IR: TLVRFSPDCRA CGTGETCCTECTTIETSCCTCTGACCTGCTECTGE TECTGCTACTGCTACCACCGCCTEEETCCTGCGCGRCCRA
FIVRLANGDTLRVFKMTKREDGGY TFTATPEDFFKKBKARYIDIGTANTGKF INTASSDTTVLINSTKGOVLSTL AGGCTCGCCCREEACGCT GRGICTACCCCACCICCCC TATTCGCGRTTACBATGA
NINQMUNTHARVSPCGREVASCGRTPDVKVHEVCE GRKGEFQ 3 TGCAGACATGECECETCTTCTGE X TGATGACAT LCTICC
GTWKLWDTDVEYKKKQDPYLLKTGRF] AGAAPCRLALSEX, JL CFERVHGEC GARGACCTTCAGCACCTGTCGACTICTC: \GATAGACCC] SCAAGCCTIG: GCATATTGAARATGACGARAR;
IANLSFDITGRFLA: BNTPGH RLOQQLTOAQETLKSLGALKK A CTCAT G TGTATCAGGAAGCCCTACT! TTAS GCCT
CTGGCAGGGCAGCCTTTTCAATGCCARCTATGACE TC! TTCATTGTG TCAGACCGTGCTATCTICAT
GCTTCECEATEEGAGCTACGCCTGEEAGATCAAGEACTTTTTGETCCGTCARGACAGGTIGTGCTGATGTARCTCT
GGAGGGCCAGETGTACCCCRE TARRACAARGCAAGACAAGEGCARAL
5 CTGARATCTCGETCTT AAAATCGAGCT CIGIG
ATGGGGECAGCAGTGACGCRCTGT CAGETGEACGTEEAGAGCTCTTTECCCAGCICCTOGGETGEGAGT
GGTCTCAGGCABCTECACACCORATCACATTCTAG TETCTTOTAGAAAS TGCCRCATGACCAGTIIGTGET

CAARGAATTACTGCTTAATAGGCTTCARGTAAGAAGACAGATGTT TTCTAATTARTACTGGACACTGACARATIC
ATGTTTACTATARAATCTCCTTACATGGAABTGTGACTGTGTTGCT TTTTCCCATTTACACTIGACCCCTGAGCT
CCTTCCAGTGCTECCTRAGRTRCCCTCTACCTGIG COTRCCTCTCETCTGCCAGTTTGATTTGEACCTGTTTTTC
CCACCTCAGCCCCCATEOTCTTGICARACGTETTT GECCTCCAGCCARACAGGGCCT SAGTCC
TGCTTCTECCTGECTICCOCATC GRGTTGARGTGACAGCCTCCTGRCAGCTTAGAARTGTCGAGGAC
GCAGCAAGTTCTGGACATGGCCAGCCATATGARTGATATCT TCTCTT ICTTTGARCCATCTCCACCTGCTCTTAT
GGACACCCCECCTTGEGECARGET! CAACTTGE, TTITCECTITGIGATCCICAGTGTCC:
GIGTCACCCAGATGGECE GCTGCCTTTEAAGCCARCGARTGCCATTTGCTCTGRARRG TGAGTCT
CCTGAGCAARAGCCCTATEAGAGEACGECTECCCC ACCCCETTCCATEACTCCCCATCECCAGCOCOCCACEECT
ACCAGGTACCGCCTAGCCACACTRCACTGISECCCCTT! TCTGIGCTCAGCTACTCATGGIGCCTCA
. CATGTGTTTGTAT TCTCACCTGAGCCTCACTGCCACCT: GTGATSGCTTTGTIGTA
SACAGEGEAGCCATGCACAGCAGGAAATGGGGCARACTGT. TGCTAGGA
GAGCTGCCCCTAGGACAACCAGCARGTCCCT CTCTCTGAAGCCCAGTGTTCCCATCL
TTGATCT: TCTCCTTCCCCACTCTATCACT CTGTGGCTCT TTCTGAGAGGTGARGAARTCTG
CCRAGAGTGTGEAGTARATGGTCCACCCCAGATT AGARC TCTARACCCCTGANACCCACACAGCACTCTCCATC
TTGCAGTICACAGCTTGAGCATCCGAGGGGTAT! TCCACGTCTATACTCAGCCCATCTTGGCAGGCARCAT
GCATTTATCACCACCOGGABAGTGCCAT ICARCTTAGGTCACCTTACATACATCAGCTTTIGECAACCEGGATCT
TABTTTAAAAGACAGAGGCTC TGATTTCAGGACTGGEC TACTTCTCITTTCCTTATGTCCT
CTTTGECTGETTIGARGEETTTGCAT TGCTTCTGATTITTCTCATTGCCCC GGGTTTCTGATTTT
TGTTTTCCAT GGTGTATAACT: GCCCAGCTTTGAGTTAG TTAGGATCCAAGTCCTAA
CCTTARG SGCTTGECICTTABATTCTTGET GTCCTCATCTTAAATGGARATARTAGTACCTGCTGCACAS
GTTATTARTGAGTAAGTGAGATARTTATAACATGT TETGCARAGTGCAAGGCTGAACATTCAATACCAACCACRA
TGATCATTATCATTATTGCCCGTGEAGCTICTCTGCCGCCCATACAGCCTCTCTGAGGACTCTCCCTRCACCTAG
TTTTTGTGATCATARTGGETGTCATGCTGACATGT CCCTCCTGEATGGCTTCT ICCAGCACAGCCAGCARGCCTGE
TGCTAGGCTTCACCACCGARGC TGCCTGECCTTGEACAAGCCATGTAGGTTCTC TTTAGTTTICTGGAAC
AARTARGAGTTTTGCAAGCTGCARAGGAC TG TACA ARCGCTAGGCATC AGCTAGARTGTTGARCARGATECAGEA
CCCTG GTCTGARTAGCAGGAATTCGGT) SGGTGAGACTARGCCACTTTTCTTATGATACTITIGTTG
BATARAGGGCCACTTTCCARG ARBA 2
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FIGURE 56 FIGURE 58
LLCASD: PPGSCAAEGSEGTEDESTRPPRKKKKDT LEQWEKDDD MSTMFADTLLIVEISVCTALLAEGITWVLVYRTDKYKRLKAEVEK( ITESAGROQKKKTERQEEK
T ¥ DFSKIDPSKPESILKMT T PTEKETEEI TSLH( NANYDVQRF LKNNNROLSMVRMKSMFAIGFCF TALMGMFNS IFDGRVVAKLEF TPLSY IQSLSHRNLLGDDTTDCSFIFLYILC
IVGSDRAIFMLRDGS Y AWETKDFLVGODRCADVTLEGQVY: TX TMSIRONIQKILGLAPSRARTKQAGGELGPPPRSGRFS
RAGNKREDL
gooaoad
FIGURE 59
GTTCECCECCGT CGGCCACCTGGAGTTTTT TCAGRACTCCAGATTICCCTGTCARCCACGAGGAGTCCAGA
GAGGAAACGCGGAGCGEAGACAACAGTACCTGACECCTCTTTCAGCCCEGGATCRCCCCAGCAGGGATEGGCEAT
Oo0ooo0ano ARGATCTGGC TTCCCCETECTCCT TECCTCCEEIGCIGCTGCCTGEGGRCGECCERCTTC
ACACCTICCCTCGATAGCGACTICACCTTT TTCCCGCCEEC TGCITCTACCAGCCCATGCCT
CTGARGECCTCECTGGAGATCGAGTACCAAGT TTT AGATGGAGCAGEAT TAGATAT TGAT TICCATCTIGCCICT
CCAGRAGGCARBACCTTAGTTTTTGRACAAR TCA TCACACTGTAGAGACTGAAGTTGGTGAT
FIGURE 57 TACATGTTCTGCTTTGACAATACATICAGCACCET TTCTGAGAAGETGATTITCTTTGART TAATCCTGGATAAT
ATGGGAGAACAGGCACAAGAACAAGAAGATTGE: ATATATTACTGGCACRGATATATTGGATATGARACTS
GGCACGAGGCGGAGTCTACGEAR TTTCGCTTCACTTTICCTGES GCTTTCCCCCTGECGGET GAAGACATCCTGGRAATCCATCARCAGCATCAAGTCCAGACTAAGCAARAGTGGGCACATACAAACTCTGCTTAGA
GAGAGTGCAGAGACGARAG ATCH TATGTTCGCGEACACTCICCTCATCGTTT TTATCTCTGIGTG GCATTIGARGCTCETGATCGARACAT CTTTGATAGAGTCARTTTCTGE T TARTTTA
CACGGCTCTGCTCGCAGAGGGCATARCCTGRGTCC TGETTTACAGGACAGACAAGTACAAGAG Ga GIGGTCATGET CRTTCAAGTTTATATGCTGARGAGTCIGTTT ATAAGAGE TAG
GTGE AGAGT: AT GAMACAATAACAGAGTCAGCTGETCCACAACAGAR. ACTIAAAACTCCAMACTAGAGTACGTAACATTGARARATGA GECATAAAAATGCAATARACTG T TACAGTCAAS.
CABAATAGAGAGAC: AACTGABGAATAACAACAGAGATCTATCARTGETTCGARTGARATCCATGTT CCATTAATGGTICTICT! TATTTTGAGATATABAAGTAGGARAC TTTAATGTGARAATTAAG
TGCTATTGECTTTTGTTTTACTECC TGTTCARTTCCATAT: TGETGGCARAGCT TCTTCACTTICTGTGCARGIAATCCTGCTGATCCAGTTETACT TARGTGTGTAACAGGARTATT I TGCAGAATAT
TCCTTTT CTCTITCTTACATCCARGEACTGTCTCATCEARATCTRCTGECAGATGACACCACAGACTGTTC AGGTTTAACTGAATGAAGCCATATIARTAACTGCATTTTCCTARCTT TGARARRTTT TGCARATGTCTTAGGTGA,
CTTCATTTTCCTGTATATTCTCTGTACTATGTCGA TTCGACAGRACATTCAGAAGATTCTCGECCTTGCCCCTTC TITARATAARTGAGTATTGGGCCTARA
ACGAGCCGCCRALCAAGCAGGCAGGTGGATTICTIGGCCCACCACCTCCTTCTGGRA TEGAACTCAAGA
ACTCTTTATTTTCTATCATTCTTTCTAGACA CRATCAGACTGGCAACTGTTTTGTAGCAAGRGCCATAGS
TAGCCTTACTACTTGEGCCTCITICTAGTTTTGAATTATTTTTAAGCCTTTTGGGTATCATTAGAGTGARARTGE
CAGCCAGCARACTIGATAGTGCTTTTGGTCCTAGATGATTTTTATCARATAAGTGGAT TGAT TAGTTARGTICAG
CTAATGTTTATGTARTGARAMACARATAGCATCCT ECTTGTTTCAT TITCT T
CICAAGGCACTGIGTATGUCCTGCARGTIGGCTGTCTATGAGCATT GATTT TTTAGTTTGT
TTAACCCTTGTAACTGTTIGTTTTGTTGITGTTTT TTTTTCARGCCARATACATGACATARGATCAATARAGAG
CARATTTTTAGCTGTTTTATGTACAAG RAB ARA:
oooogad ooooao
FIGURE 60 FIGURE 61
MGDKTWLPFPVLLLAALI GFTPSLDSDFTF FYQ) LEIEYQVLDGAGLDIDFH AACTGATCGCGGCCTAGTCCCGACGCGTGTETGCT AGTEAGCCEGAGCCOECRACCECEECAGTGACEECCCEEL
LASPEGKTLVFEQRKSDGVHTVETEVGDYMFCEDNTFSTISEKVIFFELT LDNMGEQRQEQEDWKKY ITGTDILD p C rGoc TEACGCECCTECACCCGCTCTTCCGCGECAGCGECEAGA
MKLEDILESINSIKSRLSKSGHIQTLLRAFEARDRNIQESNF y TQVYMLKSLFEDKR
KsRT TEAGGAGACCCCGCGACAGEGGCAGCEETEECGECTCGTGAGCOCCH TACGGCGGEGAC
(S CCCCEGCGECEECEGEEECCT CGGTEEACGTACCCAGCGC TCGATTAAC TATATT

GTGITACTATGITICACTARATTITIGARGGCTGT GGEACTTTTCGAATCATATGATCTCCTARRAGCTGTTCAC
ATTGTTICAGTTCATTTTTATATIARAACTIGGGAC TOCATTITTITATGETTTTGTTTCARRACCCATTTTCTTCT
GEGARBACTATTACC c TATTTARACATGCAGTTGCTGEETGTATTATTICACICTTG
TEGTTITIIGECCTCACTCTTIGTGGACCACTARGGACT TTGCTGCTATTTGAGCACAGTGATATIGTTGICATT
TCACTACTCAGTGTTTTGTTCACCAGTT GACCAGCAAAGAC GAGCTGCTTTTTICATIATT
GCTGTGATCTGTTTATIGCE TT T TGACRATGATGATCTCATERCT TGGCTGARCACCCTGA CATCAT
GACAGTGCTCTARCTCATATGCT TTACACAGCCAT TECCTTCTTAGGTGTGECAGATCACARGEGTEEAGTATTA
T \CTGECTTTGTGTTGTAAAGTTGETTT TCATACAGCT ICCAGARBGCTCTCTETCEACCTTGETGEA
GCTARACGTCTICARGCTTTATCTCATCTIGITICTETGCTICTCTIGTGCCCATGEGICATIGTICTITCTETG
ACBACTGAGAGTARAGT TCTTGGITTICTCT CATTATGCCT T TGCAACGET TATCTTTTTIGTCATGATC
CTGEATTTCTACGTGGAT TCCATTIGITCAGTCARRATGGRAGTTTCCARATGTGCTCETTATGEATCCTTTCCC
ATTTTTATTAGTGCTCTCCTTITTGGARATTITT BCATCCAATRACAGACCAGCTTCGEGCTATGAACARR
GCAGCACACC: ACTGRACACGTCCTET TGGTAGTGAGTGCTATATTCTTCATITTGTCT
GCCARTATCTTATCATCTCCCT GGTACCCTTATTGGATATTCTICCTGAAGGARCACCT
CITTATAACTICATGGGTGATGCTTTICAGCATAGCTCTCAATCERTCCCTAGGT TTATTAAGGRATCACTARRR
CARATTCITGAGGAGAGTGACTCTAGGCAGATCTT TTACTICTIGTCCITGRATCTGCTTITIACCTTIGTGEAR
TTATTCTATGGCGTGCTGACCARTAGTCTGEECCTGATCTCGGATEEATICCACATGCTTITTGACTGCICTGCT
TTAGICAT TTECTGCCCTGATGAGTAGGTGGAARGCCACTCGGAT TTTCTCCTATGGGTACGGCCGA.
TAGAMATTCTGTCTGGATTTATTAATGGACTTTT TCTAATAGTARTAGCGTTITTIGICTTTATGGAGTCAGTE
GCTAGATTGATIGATCCTCCAGRATTAGACACTCACATGT TARCACCAGTCICAGT TGGAGEGCTGATAGTARAC
CTTATTGGTATCTGEGCCTT TAGCCATGCCCATAG CCATGCCCATGEAGCT TCTCAAGGRAGCTETCACTCATCT
GATCACAGCCATTCACACCATATGCATGEACACAGTGACCATGEGCATGETCACAGCCACGEATCTGCECETGEA
o6 TAAC: GTATTTCIACATETTT GATACTCTT GCATTGGTGTGATCGTA
TCCACAGTICTTATAGAGCAGITTGGATGGTICATCGCTGACCCACTCTGT TCTCTTTI TATTECTATATTAAT
TTTCTCAGTGTTGITCCACTGATTARAGATECCTECCACETICTACTCCTGAGATTGCCACCAGAATATGAARAA
GAACTACATATTGCTTTAG TACAGRARATTGARGGATTAATATCATACCGAGACCCTCATITTTGECET
CATTCTGCTAGTATTGTCGCAGGARCAAT TCATATACAGGTGACRTCTGATGTGCTAGARCARRGAATAGTACAG
CAGETTACAGGAATACTTARRGATGCTGGAGTARACAAT T TARCAAT ICARGTCGARRAGGAGGCATACTTTCAR

. CATATGICTf TARGTACTGGATTTCATGATGT TCTCGCTATGACAN TGGAATCCATGARATACTGC
TACTTACATCATGTGAGA TCARGAATTACCCCTGGAGAATARACAATGRAGAT TAAATGRCTC
AGTATTTGTAATATTGCCAGAAGGAT! TTACACATTAACTGTACAGAARCAGAGTTCCCTACTACTGGATC
ARGGRATCTTTCTT ATTTARATACAGAATGA T GGAGTAATTATTTARRITA
TGIGTAT: TCARATTTTGAGTARACATGATGTATTACATCATCTTCGRARATAGATATGATGGAT TCT

AGTGAAGACCABRAATTACTICTGTTTACTTICTATCAGGRAGCATCICCATTGTAAATATGTATITACATGTTTA
TTACAAAGACCCARATGAAAAATTTTTAGTCCATT TITIGCATAGCCTARAGATAARATAGGARTAARAGT TCTA
TATTTATGGAARARARAABARABARARA
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FIGURE 62 FIGURE 64
THMLYTAIAFL LLVLALCCKVGFHTASRKLSVDVGGAKRLOALSHLVSV MAVLAPLIALVYSVPRLSRWLAQPYYLLSALLSARFLLVRKLPPLCHGLP TQREDGNPCDFDWREVEILMFLSAT
LLLCPWVIVLSVTT LIMPFATVIFFVMILDFYVDSIC: IFISALLFGNEWT VMMKNRRSITVEQHIGNIFMF SKVANTILFFRLD I RMGLLY ITLCIVF LMTCKPP LYMGPEY IKYFNDKTIDEEL
HPITDQLRAMNKARHQESTEHVLSGGVVVSAIFFILSANILSSPSKRGOKGTLIGY SPEGTPLYNFMGDAFQHSS ERDKRVIWIVEFFANWSNDCQSFAP IYADLSLKYNCT! YTDVSTRYKVSTSPLTKQLPTLILEQG
QSIPRFIKESLKQILEESDSRQIFYFLCLNLLFTF VELFYGVLTNSLGLI FHMLED LVMGLFARLMSRW DK ATF SEENVIREFNLNEL YQRAKKLSKAGDNIPEEQPVASTRPTTVSDGENKKDK
KATRIFSYGYGRIEILSGFINGLFLIVIAFF JIDPPELDTHMLIPVS VNLIGLC A H
AHGASQGSC LHVLADTLGSIGVIVSTVLIEQFGHE TA

DPLCSLFIAILIFLSVVPLIKDACQVLLLRLPPEY EKELHIALEKI QK IEGLTSYRDPHFWRHSASIVAGTIETQ
VISDVLEQRIVQOVTGI LKDAGVNNLTIQVEKEAY FOHMSGLETGFEDVLAMIKQMESMKY CKDGTY T

goodado gooagd

FIGURE 63 FIGURE 65
GGGECGAGACCTACGACECCGECEAGCAGTGERCCE TTACGCCTARRA GETCTTGGCACCTCTAATIGE TGCAGTCTETCTGAGGELEECCGAAGTEECTGECT CATT TAAGATGAGGCTTCTGCTGCT TCTCCTAGTGEEGEC
TCTCGTCTATTCEGTECCECEACTTTCACGATGEC TCGCCCARCCTTACTACCT ICTGTCAGCCCTGCTCTCTIES GTCTGCEATGGTCCEGAGCEAGGCCTCEGCCAATCTGEECCECETECCAGCARGAGATIARRGATECAGTACGCC
TGOCTTCCTACTCETGAGEARACTECCECCECTCT GCCACGETCTECCCACCCARCGOGRAGACGETAACCCETG ACGEEGCCGCTECTCARGTICCAGATTIGTGTTTC CTGAGETTATAGE: TGTTIGA ATGCGGGTT
TOACTTTGACTGGAGAGAAGTGGAGATCCTGATGT TTCTCAGTGCCATTGTGATE: CGCAGATCCAT ATTAGCCAGCGGTACCCAGACATCCGCAT TTACCTCCCTCAACK: TAGACACATAGCA

CTGTGGAGCAACATATAGECARCATTTTCATCT TTAGTAAAGTGGCCARCACAATTC TTTICTICCGCTTGGA TCTITCCTGTCAGTCTTCAARCTAGTATTAATAGG CTTAATAATTGTTGGCARGGATCCTTITGCTTICTTTEEC
TATTCGCATGEGCCTACTTTACATCACACTCTGCATAGTG T TCCTGATGACGTGCARACCCCCCCTATATATGEE ATGCARGCTCCTAGCATCIGGC: ARBATARGGTTTATGCATGTATGATGETTITCTICTTGAGE

CTGAGTATATCAAGTACTTCAATGATARAACCA TTGATGAGGAACT] GGGAC! TCACTTGEAT AACATGATTGAGABCCAGTGTATGTCAACAGGTECATT: TIT. TGTGTGETCTARG
TGIEGAGTTCTTTECCARTTGETCTANTGACTGCC ARTCATT TGCCCCTATC TATGCTGACCTCTCCCTTARATA CTGGARTCTGETCACCTICCATCCATGCAACARCT TET TCAARTTCTTGACARTGARATGRAGCTCARTGTGCAT
CAACTGTACAGGGCTARALT: TGGATGTTGGACGCTATACTGATGT TAGTACGCGETACAAAGTGAG ATGEATTCARTCCCACACCATCGATCATAGCACCACCTATCAGCACTGAARACTCTTTTGCATTAAGGGATCATT
CACATCACCCCTCACCAAGCAACTCCCTACCCTGATCCTETTCCAAGGTGECARGEARGCARTGCEECGECCACA

CCAAGAGCAGCGIGACTGACATTATGAAGGCCTET ACTGAAGACAGCARGC TGTTAGTACAGACCAGATGCTTTC

GATTGAC GGGCTGTCTCATGGACCTTCICT GTGATCCGAGAATITABCTTAAATGA TTGGCAGECTCGTTETACCTCTTGGABRACC TCAA TGCAAGATAGTGTTTCAGTGCTGECATATT TTGGAATTCT
e GG GARACTATCARAGGCTGGAGACAATATCCCTGAGEAGCAGCCTETGGCTICAACCCT GCACATTCAT TGCARTAATACTGTATAGCT T ICCCCCACCTCCCACAARATCACCCAGTTARTGTGTGTET
CACCACAGTGICAGA: CAAGARGGATARATAAC TCACTTIGGCAGTGCTICCICICCIGTCAR TGTGTTTTITTTAAGETARACATTACTACT TGTARCTTT T TTTCTTTAGTCATATTT TT
TTCCAGGCTCTTTCCATAACCACARGCCTGAGGTGCAGCT TTTATFTATGT T TTCCCTITGGCTGTEACTGGETG CEAGTTACATITGGATTITITITCCAR
GGOCAGCATGCAGCTTCTGATTTTARAGAGGCATC TAGGGAAT TG T CAGGCACCCTACAGGAAGECCTGCCATGE
TTETGECCAACTGTTICACTCRAG AATGGTTTTCCCICCARG
CITEGEICAGTCTGTTAACTGCTTATCAGCTATT TTCTCCATGAAACTCTGTGGTTT
TCATTCCTTCTTAGTTGACC TOCACAGCTIGETTAGACCTAGATT TAACCCTARGG TAAGATGCTGGGGTATAGR
ACGCTAAGAATTTTCCCCCARGGACTCTTGCTTCC TCAAGCCCTTCTGGCT TCGTTTATGGTCTICATTARRAGT
TAAGCCTAACTTTGICGCTAGICCT CTTTAACCACARAGITTTTATCATTGAAGACARTATIGA
CRACCCCCTATTTIGTGGGGATT CTTGAGACTTTCCTTICTGTGETAGGACTTCS
AGGAGRAATCCCCTGBACTTTCACTAACCCTCTGACATACTCCCCACACCCAGTTGATGECTTICCETAATA
AGATTGESATTICCETTTE
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FIGURE 66 FIGURE 67
MOYATGPLLKFQICYSXGYRRVFEEYMRVISORYP DIRTEGENYLPOP TYRHIASFLSVFKLYLIGLT IVGKDPF GGCGGCGETIGEECCOETGATACCOGEECGCTITATAGTCCL CTCCTCCTCCACCTCCTCCTCCTCCTCE
AFFGMOAPSIWQWGQENKYY ACMMVEF LSNMI ENQCHS TGAFE T TENDVPVWSKLESGHLPSMQQLVO T LONEMK TCTCCTCCTGEAGCAGRGGAGGTTETGECGGTEEC GGCGG ATGC GGCE
ENVHMDSIPHERS GCGTACGGAGTCTGETCCCGEGCGEECCEETGTTACTEETCCTCTGCGECCTCCTEEAGGCETCCERCGECEECT

GAGCCCTICCTCARCTCAGCGATGACATCCCTITCCGAGTCARCTGECCCGECACCEAGTTCTICICTGTCCACAR
CTGGAGTTTTATATAAAGARGATAATTATGTCATCATGACAACTGCAC GARARATATAAATGCATACTIC
CCTTGTGACAAGTGGGGAT A TTATAAAGGCCCTARTCCARGAGAGCTTTTGGAGCC!
TATTTAAACHAAGCAGITGITCCTACAGAATTGAGTCTTATTGGACT TACGAAGTATGICATGGARAACACATIC
GGCAGTACCAT G P GGTCAGRRAATABATATTCACGAGTACTACCTTIGGE! GGCCA
AGRACCTICTATTIG GRAGCAGBAGA ATCAMATGAGATTCCCACTARAAARTATCG
GGTCAGATGACACCATACTATCCTE T FGGTACACCTTGTAGTTTGARACAGARCCEECCCA
GATCAAGTACTGTGATGTACATATGICATCCTGAA TCTAAGCATGRAATICTTTCAGTAGCTGRAGT TACARCTT
GTGAATAT TTGTCATTTTGACACCACTCT TG TGCAGTCATCCTARATATAGGT ICAGAGCATCTCCTGTGA
ATGACATATTTIGTCAATCACTGCCAGGATCTCCATTTAAGCCCCTCACCCTGAGGCAGCTGEACCAGCAGEARG
BANTACTARGEETGCCTTTTAGEA T TTGCANTCAACT! TTCCAGCEA
TCCACAAGICGATTECTATTBECTCTCAGCCAGTECTCACTGT TGEEACAACCCACATATCCARATTGACRGATG
ACCAACTC CTTTCTTAGTGETICTIACTECTTICGTGEGEETOTCEETTEGTEE: TGRRTTCT
GCTATGGCARACATGTACATCAATACCATGM AAGGATAGIG TCTGTGGTTGTCGEEACATCER
ACCARGA TATTGAATGGECT: AGAATACTGCTACAGCTTATCATCTTCARGRCGATGGTACCCAGA

CAGTCRAGGATGGIGTCACATITTTATGGARATCGAGATATTT! GACRAACCARGACAGGTGACTE
TARARCTARAGTGCAAAGAATCAGATTCACCTCATGCTGTTACTGTATATATGCTAGASCCTCACTCCTGICAAT
ATATICTTEGEETTGAATCTCORGTGATCTGTAARATCTTAGATACAGCAGATGRARRTGGACTICTTTCTCTCC

CCAACTARAGGATATTARAGTT: SBR TCATTGARRGTCATGATAATITCTGICCCACTGIGTCT
CATTATAGRGTTCTCAGCCATTGGACCTCT TCTARAGCATGGTATARARTGACTCTCAACCACTTIGTEAATACA
TATGTGTATAT) GTTATTGATARACT TCIGRGGCAGACATTTGTCTCGCTTITTTTCATT T TIGTTCTGT

TTATAAACTGACTGITTTTCTTIGCTTGGATACTE TGATTCCARBATARATCTCATCCAAGCARGTTAGAGTCCA
GCCTARTCARATGTCATARTTGTIGTACCTATTGAAAGTTITTAAATAATAGATTTATTATCTARAT TATAGTAT
ATGTAAGTAGCTAATGARGTAAAGATCATGAAGAAAGAART TGATAGCTST: GACCATGTAABRTAIG
TARATTCTAGTACCTGAARTCCTITCAACAGATTT TTATATAGCARCTGCTCTCIGCAAGTAGTTARACTAGA
CTGEGCACATGGTACAGGCTCACATGGGAGTTGICCTCACCCTIGTTARTCTCARGARACTCTIATITATAATAG
GTTGCTTCTCICICAGAACTTTTATCTATTACTTT TTTCTICT TATGAGTATGTTTACTCTCAGAGTATCTAICT
GATGTAGACAGITGEIGATGCTTCTGAGACTCAGARTGET T TACTCTAACAAAACACTGTGCTETCTATCCCITG
TACTTGCCTACTGTAATATGEATTTCACTTCTGAACAGT ITACAGCACRATATTIATITTAAAGTGAATARRATG
TCCACAAGCARR
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FIGURE 68

LVLOGL LPOLSDRIPFRYN
RYKCILELVT LEPLFKQSSCSYRIESYWTYEVCHGKHIROYHEEKETGQKINIHEYY
LGNMLAKNLLE! IPTKNIEGOMTPYYPVGMGNGTRCSLKS STYMYICHPESKREIDLS
VAEVTTCEYEVVILTPLLCSHPKYRFRASPVNDIE CQSLPGSPFKELTLROLEQOEEI LRVEF
EERFPAIRKSIATGSOPVLTVGT THISKLIDDQLIKEFLSGSYC] YEFCYGKHVH( T
VVVGTWNQEEHIEWARKNTARAYELQDDGTOTVRMYSHFYGNGDICD I TDKPROVIVKLKCKESDSPHEVIVYNG
EPHSCQY ILGVESPVICKILDTADENGLLSLEN

TEFSLRTTGVLYKEDNYVIMITAHKE

goodado

FIGURE 69

AACAATAGGARACGTCARMATTGGGATAGICGECAGTTICTGECCCCTGCAGCTGEAGETACCCTGAGT TCTGAGE
GTCGTAGTGCTGTTICTGETATTICTCATCGCGETCACCTC TACCGGTGTEGACARGTARRGITTGARTCAGCTIC
TCCATGGCCTGGECACCAGT TCCCGGCTGAGCTAT TTTCCTTTIGGCTARBAGTCCCOGCCCAGRGECCARTTICG

TCGCGGCGS TCGCAGGICGCTCAGGC TTG! CAAGGCTTGTGGAGAGTGGTCAGRARCT
AGUAGCTGCARCAAGARGGCTACAGTGAGCARGEC TACCTCACC GECTGCGAGCR
ACATTTCTAACACCARTCATCET GTCC GGCATTGACATATATCATCTTT’ AAGGAAAT

CGARAGRACAGGAAGGATICATTART TTCGARATG TTGCCTCCTGAGCTAAGCTTTACCAT

TETCCTACCTGA

ATGEAACTGACCTTTGCTTGGCTTCATGTGTT GACCTTGCGARTCATGAACT TCTCTGR! TGT
GCABATCCACTTGGEGTCACTGGTCCATATACART AAGAACCCACCTTTAGGATTTTCTTTTAGARRAGTGTAT,
TGCAGCTGEATEAAGGCAGCCTCACCT TTAATGCCARCCS. ¢ TGAACTACTTTATGICCARGGETA
TCCT GATTCGCCARAGGAAATAGCARAGT TTATCTICTGL! ARCACTAAATT( TGAGAR
TCTATCITGATGAR? TGTCTTEGATGACCT TGTAACATIGCATAATTTTAGAAA CTTGCCAR

ATGCACTGA TTTTCGTCATATCCATGCCCCTGARGAGCGTGGAGAGTATCTIGARACTCTTATAACAA
AGTTCICACATAGATTCTGTGCT TGCAACCCTGAT TTAATGCGAGAACTTGGCCTTAGTCCTGATGCTGICTATG
TACTGIGCTACICTTTGATTCTACTITCCATTGACCTCAC! CCTCATGIGAAGRATABARTGTCAARARGGE
AATTTATTCGRARTACCCGTCGCGCIGCTCARART ATTAGTGARGATTTTGTAGGGC: TTATGACAATATCT
BCCTTATTGGCCATGTGGCTGCATARRAAGCACAAT TGCTAGGACT TCAGT I TTTACT ICAGACTARAGCTACCT

ARGGACTTAGCAGATATGGGEGTTACATCAGTECTGETCATTGTAGCCT TCAAGCTTCAGTETGC
AACCTITITTICTTTTGCCATITICTATTTTAGTARTTTCCTTGGGGARCTARATARTTTIGCAGARTTTITCCT
TTTTGCACAAAGC: ACTGTCTAACACAGCTGTTARCGARTGATARACTGACATT

IGGIGTATTIGIGCATTAGATTTECCT TTTATCCATTTCCATTCTTTATACARAT
ACCATGTAATGTGTACATATTTAACTARRGAGATT TATAGTCATAAT TATT TTATTGTARAGATTTTARCTARAG
FITTECCTTTTCTCTCAARCTGAGTICTGARATTTATTIGAT FCTGATCEGARACTATIGTCT TCGTARAAGTTA
GATCTGACTICAGACAGARACCAATACCAGCTICCTTTTCCT TTAMACTITGAAGAGTGTIGATTTGTTACTATA

TTACTATGCARAACTGGCAGTTATTTTTATAATAT ARATTTATARTTTGATT TTTTATTT TARARACTGGGTTAR
TCAAGTCTCGGTARGTCCTTTAARCCATTTAGGAT IT CATCARARTTTATGATTTACATTCATAGEART
TAARATATTATT; TCTGRT. ARARR A
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FIGURE 72

MAPSGSLAVPLAVLVLI WTH 17! LEGDWMIEFYAPWCPACONLOPERESFABWGED
LEVNIZKVDVTEQPGLSGRE ITTALRTI YHCKDGEFRRYQGRRTKKOF INFISDREWKSIERVSSWFGPGSVIMS
SMSALFQLSMWLRTCHNYFIEDLELPVHGSY TVFATATLFSGLLLGLCMIF VADCLCP SKRRRPQPYRYPSKRLL
SESAQPLKI NKDFPONAIRQ TDKS
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FIGURE 73

GGEGCCTACGECECEECCARGECEEECEECTCCTTCR

GCGECEET GCGGCGECGACEECE:

GCGCECCETETGCTTGETCTTCGOCTIGATCGTGTTCT
CCTGCATCTATGGTGAGGGCTACAGCARTGCCCACGAGTCTARG TGTACTGCGTGTTCARCCGCARCGRAGE
TGCCTGCCECTATEECAGTGCCATCREGETGCTEGCCTTCCTGECCTCGECTTICTICTTGET GACGCET
ATTTCCCCCAGATCAGCARCCCCACTERCCGCARG TRCCTGETCAT TGGTGACCTGCTCTTCTCACCTCICTCE!
CTTCCTGTGGTTTGTTGRTTICTGCTTCCTCACCARCCAGTGGECRGTCACCAACCCGRAGGRCGTGCTEETEE
GBGCCEACTCTGTGAGGGCAGCCATCACCTICAGC TTCT TTTCCATCT TCTCCTEGEGTEIGCTEECCICCCTIEE
CCTACCAGCGCTACAAGECTEGCE! TTCATCCAGARTTACGTTGACCCCACTCCGGACCCCARCACTG
CCTACGCCICCTACCCAGETGCATCTGTGGACARC TACCARCAGCCACCCTK CAGARCGCGGAGACCACCE

ACCTGCGGCGCTTCCTGACGCAG

AGGGCTACCAGCCGTCCCLT GCGETTAGCET! CCTCCCCTCTG
CCCTGEACTTICCCATGAGCCTICCTGGARCTEOCAGCCCCTCTCTTTCACCTETTCCATCCT GCTGACAC
CAGCTARGGAGCCTCATAGCCT! TGE GCCACACCCCARGTECCTGTGCCCAGAGGGCTTCAG
TCAGCCGCT CCTCCAGGECACTTTT AAGGGTTTTTACCTAGCTGITTTTCCTCGCTTTTARTGACCTC

AGCOCCGCCTECAGTGGCTACARGCCAGCAGETGCCCATGIGCTACTGACAAGTGCCTCAGCTICCCCCCEECCT
GGGTCAGGCCETEGEAGCCGCTATTATCTGCGTTCTCT GACTCGTGERGECCATCACACCTGCCCTGTE
CAGCEGREC CCAGGCICTTETGICCTCAC TCAGETTIGCTTICCCCTGTECCCACTGCTGTATEATCTEERE
GCCACCACCOTETECCGETGECCTCTEEGCTGCUTCCCGTEETET! TGGTGCTCATGECACTICT
TCCITECTCCOACCOCTEGCAGCAGEGARGEGCTT TECCTGACAACACCCAGCT TTATG TARATATTCTGCAGTT
GTTACTTAGGARGCC' TGCCCCATGECTCCCAGACICTGICTGTECCGAGTGTATTATARA
ATCGT L GATGCCCEECCTIGEEATGCTGCTTT GGAGACCEARTARATGTTTTC TCATTCAGTA
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FIGURE 70

MGQ QL EQGYLT ISNTNRRKQVOGGIDT YHLLKARKSKEQEGE INLEMLP
PELSFTILSYLNATDLCLASCYRODLANDELLWQGLCKS TRGHHS T YNKIP PLGF SERKVYMQLDEGSLIFNANP
EGVNYFMSKGITODSPKEIAKF TFCTRTLNWKKLRT DDLVTLENFRNOFLPNALREFFRATIHAPE
ERGEYLETLITKFSHRFCACHP LSPDAVYVLCYSLILLS IDLTSPHVKNKMSKREF IRNTRRAAONIS
EDFVGHLYDNIYLIGHVAR
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FIGURE 71
TGAGAGTCCTCTAGACAGGCGCTCCTCECAGCACCGTAC TECGCTGAGCABCCCGE G
GEAGCTECGACCECGCTCCCTCTGAGGTGEGT GGCGAAATEECECCCTCCGEGAGTCTTGCAGTTCCCCTG
GCAGT GCTETIGCT ICCCTGEACGCACGRECEGCEGA GTTCGOGTCATCACEGAT
GAGAS GARCTGCTY G STGGATGATAGAATTTTATGCCCCOTEGTGCCCTGCTTGICAARAT
CTTCAACCGGAATGGGARAGTTTTGCTGAAT TTGAGGTTAATATTGCGAARGTAGATGTCACA
GAGCAGCC GETETATCATARC TGCICTICCTACTATTTATCATIGTARBGATEGTGARTTT
AGGCGCTATCACGETCCAAGGATT! TTCATARACTTTATAAGTGATAAAGAGTGGAAGAGTATIGAG

CCGTTICATCATEETTIGETCCAGETICIGTTCY GATGAGTAGT ATGTCAGCACTCTTTCAGCTATCTATETGE
ATCAGGACTIGCCATAACTACTITATIGARGACCT TGGATTGCCAGTGTGGEGATCATATACTETITTIGCTTT,
GCAACTCTGITTICCGGACTGTTAT CTCTGTATGATATTIGT TTGCCTTTGTCCTTCARRARGS
CGCAGACCACRGCCGTACCCATACCCTTCARAARA ATTAT TATCAGAATCTGCACAACCTTTGAARRRAGTGGAG

GAAC: AGATGTTTC TGARAGTABAG AAACARRGACTTT

CCACAGAATGCCATAAGACAACGCTCTCTGEGTCCATCATIGGCCACAGATARATCCIAGI TARATTTTATAGTT
ATCTTAATATTATGATTTTIGAT! GARGAT TGRTCRITTIGTI IGGTT TEARG TGAACTGTGACTTTTTT
GAATATTGCAGGETTCAGTCTAGATTGTCATTAAR TTGRAGAGTCTACATTCAGAACATAAA

ooooao

FIGURE 74

MESG) RKRGGSFDLRRFLTQPQVVARAVCLYE ALIVF SCIYGEGY SNAHESKQMYCVFNRNEDACRYGSALG
VLAFLASAFFLVVDAYFPQTSNATDRKY LV IGDLLF SALWIFLWF VGFCF LTNOWAV TNPKDVLVGADSVRAATT
FSFFSIFSHGVLASLAYQRYKAGVDDE IQNYVDRTPDPNTAYASYPGASVDNYQOPPFTONAETTEGYQPRPVY
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FIGURE 75
CAGAGCTGCTGTCATGECGECCRCTCTGTGEGECTICTTTCCCGICCTECTGCTRCTGCTGCTATC TET
CCAGAGCTCGOAGETECCCEGEECTGCTCCTGAGEGAT GCATAGGAGATCGCTTCAR

T GTGCAGITGTTCCAGGGET CTCAGGAC GGCEGCCCGAGTECT

GARG: GGTTTCCTTARGACAGATGEGAGTTT TG GGT TCATGATATACCTTCTGGATCT TATGTAGT
GGAAGTTGTATCTCCAGCTTACAGATTTGATCCCGTTCGAGTGGATATCACTT G TGAGAGCAAG
ATATGTGRATTACATCARARACATCAGAGGTTGTCAGACTGCCCTATCCTCTCCAAATGAARTCTTCAGGTCCACC
TTCTTACTTTATTAA. el TCGTGGGGCTE CAG: TTTCTAATGRACCCAATGGTTATGATGATGGTTCT

TCCTTTATTGATATTTGTECT TCTGCCTARAGTGG TCAACACAAGTGRTCCTGACATGAGACGGEAAATGGAGCA
GTCAATGRATATGCTGAATTCCARCCATGAGTTGC CTGATGTITCTGAGTTCATGACARGACTCTTCTCTICAAR
TCTAGCAGCGGCAGCAGT; CAGGCAABAGTGEGEC: STAGTCAGGCCE
TCCAGAGCTGGCATTTGCACARACACGGCAAC TCCAAGTCTTC CCETGTE: ACTA
TATARACTTGAGTCATCCCGACGTTIGATCTCTTACRACTGTGTATGT TAACTTTTTAGCACATGTITIGTACTT
GGTACACGAGARRACCCAGCTTICATCTTTTGICTGTATGAGGTCARTATTGATGTCACTGRAATTAATTACAGTE
TCCTATAGARAATGCCRTTARTAAATTATATGAAC TACTATACAT TARTTAABRCATCTTAATCCA
GRAAAAAARBARARAARARRAR




(98) JP 2006-512903 A 2006.4.20

gooado gooad

FIGURE 76 FIGURE 77
1 TP OSSEVP! IGDRFKI! DUT TGGGACTTAT] ATGGCAGCGCETIGECEETTTTGETIGTGICTCIGTGACCATGETGE
GFLKIDGSEVVHDIPSGSY YRFDEVRVDIT IKTSEVVRLEYPLOMKS 1 TGECGCTGCTCATCGTTTGCGACGTICCCTCAGCT TTTECE A GGTGTTALC
KRESWGHIDF LPLLIFVLLPKVVNT EFMTRLFSSKSSGK TTAGICAGCTGATGGAATEEACTAACARRAGACCT GTAATARGAATGAATGGAGACAAGTICCGTCECCTTGTGA
S8SGSSKTGKSGAGKRR ARGCCLCACCH ARTTACTCCGITATCETCATG TTCACTGCTCTCCAACTGCATAGACAGTGTGTCGITTGCA

AGCAAGCTGATGAAGAATTCCAGATCCTGGCARAC TCCTGGCEGATACTCCAGTGCATTCACCAACAGGATATTITT
TTGCCATGGTGEAT TTTEATCARGGCTCIGATGTA TT TCAGATGCTAAACATGAATTCAGCTCCARCTETCATCA
ACTTTCCTG! ACCCARACH \TACATATGAGT TACAGGTGCGGGETTTTTCAGCTGAGCAGA
TTGCCCGGTGGATCGCCGRCAGRACTGATGT! T TT CCAAATTATGCTGGTCCCCTTA
TGTTGGGATTGCTT TTEGCTGTTATTGET! TTGTGTATCTICGARGARGTAATATGGAATTICTCTTTAATA
ABACTGGATGEGCTTITGCAGCTITGTGTTTTGIGCTTGCTATGACATCTGGTCABATGTGGARCCATATARGAG
GACCACCATATGCCCATARGARTCOCCACACEGGACATCTGARTTATATCCATY RGTCAAGCCCAGTTTG
TAGCTGABACRCACATTGTTCTTCTGTTTAATGGT GGAGTTACCTTAG! TGGTGCT \GCTGCTA
COTCTGACRTGGATATIGCANAGCGARAGATAATG TG TGTGGCTGATATTGGACTIGITGTATTATTCTICAGTT
GGATGCTCTCTATTTTTAGATCTARATATCATGGC TACCCATACAGCTTTCTGAIGAGTIABAAAGGTCCCAGAG
ATATATAGACACTGGAGTRCTGGARATTGAAAAACGAAART! TGTTT TGCARCTTGTAT
ATTCTGTATTACCICTTTTITTCAAGTGATTTARATAGT TARTCATTTAACCARAGAAGATGTGTAGTGCCTTAR
CAAGCAATCCTCTGTCAARATCTGAGGTATTTC CTCTTAACCTICICTICCCAGTGARCTTTA
TG CATTTAATTTAGTACAATTAAGTATATTAT; ARTTGTAARACTACTACTTIGTITTAGTTAGAACAAA
GCTCARRACTACTTTAGTTAACTIGSTCATCIGAT CTTATATTGCCT TATCCARAGAT! TAAGTCCTG
ACCAGGTGTTCCCACATATGCCTETT

TGTGTATACTTTACGCATCTTICCTTTTC TGTGGICTTCTG TGCAAC
ACCATTCTTCAGAGCAC TCTAGCCCT! TCCTCCTCCTTGCATATTTCCTACTECE
CTCCAGCCTGAGTGAT. T TCIGTCTCARAAAARARGTATCTCTAAATACAGGATTATAATTTCTGCT
TGAGTATGGTGT TAAGTACCT TGTATTTAGARAGATTTCAGATTCATTCCATCTCCTTAGTITICT TITAAGGTG
ACCCATCTGTGATAR: PATAGCTTACTGCTAAAATCAGTGTAACTTATACATGGCCT! TETTTCTACAAA
TTAGAGTTTETCACTTATECCATTIGTACCT, ARAARTAGGCTCAGTT: GGACTCCCTGECCAGET
GCAGTGACTTACGCCTGTAATCTCAGCACTTTGGGAGGCCARGGC, \TCACGAGGTCAGGAGTTCGAGAC
CATCCTEGCCARCATGETGAAACCCCGTCTCTACT AARAATATARAAATTAGCTCGGTGTGGTEECACGAGCCTS
TAATCCCAGCTGCACAGGAGECTGAGGCACGAGAATCACT TGAACTCAGGAGATGGRGETTTCAGTGAGCCGAGA
TCACGCCACTECACTCCRAGCCTGRCAAC] CGRGACTCCATCT! by AR

ICATTCTTAGCTTICTTCATCTITIGTGT
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FIGURE 78 FIGURE 380

MAARWRE T TMVVALLIVCE RKKEMVLSEKVSQLMEWTNKREVIRMNGDRERR! ) YSVI THFVPGSC! IPNRRVLVT! Q "GFRRARPKFEQVNLLDS
MFT; 5 I TNRIFFAMVDFDEGSDVE TF i KR NAVHHITHDFQPHVTVHCAAE! LIYISSDYVFDGTNPPYREE
GDTYELOVRGE IARWIADRTDVNIRVIRPPNYAGPLMLGLLLAVIGGLVYLRRSKMEF LENKTGRAFARLC DIPAPILNLYGKTKLDGEKAVLENN: FRIPILYGEVEKLEESAVIVMEDKVQF OREPTHVK
FVLAMUSGOMWNATRGEPYAHKNPHTGHVNY THGS SQAQF VAETHIVLLENGGVTLGHMVLLCEART SDMDIGKRK DVATVCR: SIKGTE TADAFNLPSSHLRPTTDSPVLGAQRPRNAQLOCSKL,
IMCVAGIGLVVLFFSWMLS IFRSKYHGYPYSELMS ETLEIGORTPFRIGIKESLWEFLIDKRWROTVER
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FIGURE 79

CCECETCEA’ TGGCGECCECTGAGGCTGCEGCET GGCGGGCATE

GTGEGE \GAAAGAGCTCTCTATACACTTTGTT GGAGCTETCEECT TARCATC
CCTAATAGGAGGETTCIGGTTACTGGTGCCACTEGGCTICTT GAGCTGTACH GABTTTCAGCAGAAT
BATTGGCAT TTGGCTGTGGTTT ARGACCARAATTTGRACAGGTTAATCTCTTGGATICTAAT
GCAGTTCATCACATCATTCATGAT TTTCAGCCCCATGT TATAGTACATIGTE! CAGRTGTT
GTAGAAAATCAGCCAGATGCTGCCTCTCARCTTARTGIGGATGCTTCTGGGARTTTAGCAARGGARGCAGCTGCT
GTTEGRGCATTICTCATCTACAT TAGCTCACATTATGTATTT RCAARTCCACCTT!
ATRCCAGCTCCCCTARATTTGTATY CARARTT. TGTCCT ACAATCTAGGA

TGCTGTTTTGAGGATTCCTATICTGTAT AGTTGAARAGCTCGAAGRRAGTGUAGTGACTGTTATGTTT
CATAARGTGCAGTTCAGCAACAAGTCAGCARACAT GGATCACTGGCAGCACAGETICCCCACACATGTCARAGAT
GIGGCCACTE GCTAGCAGA GCTGGATCCATCAATTARGGEAACCTTTCACTGRTICT
GGCARTCARCAGATGACTAAGTATGARATGGCATG TECARTTGCAGATGCCT TCAACCTCCCCAGCAGTCACTTA
AGACCTATTACTGACAGCCCTGICCTAGE: RACGTCS TGCTCAGCTIGACTGCTCCADATIGEAG
ACCTTGEGCATTEGCCAACGARCACCATTTCGRAT TGEAATCAR TCACTTTGGCCTTTICCTCATIGACAAG

ATGGAGACARACGGTCTTTCATTAGTTTATTTGIGTIGGETICTTTTTTTTITIABATGARARCTATAGTATG
TGECCCTTITT. TAGTTTIGTATGAGTACTTTARTTGIGACTCTTAGGATCTITCAGGTAA
ATGATGCTCTTGCACTACTGARATTGTCT! AGTCATGCCCTGITTIGCAGTAATTTITCTT
TTTATCATTATGTTTGTCCTGGCT TTGGAGTT TAGTAAATTATGATCCTTAAATATTIGAGGETIC
AGGATGARGCAGATCTGCTGTAGACTTITCAGATGARRTTGTICATICTCETAACCICCATATTTICAGGATTTT
TGAAGCTGTTGACCATTTCATGT TGATTATTTTARATTGTCTGEAATAGTATARRRATCATTGEIGTICATTATT
TGCITTGCCTEAGCTCAGRTCRAARTGTTTGARGAA ACTTTATTTTTGCARGT TACGTACAGTTTITATGC
TTGAGATATTTCAACATGTTATGTATATTGGAACT TCTACAGCTTGATGCCTCCIGCTTTTATAGCAGTTTATGE
GGAGCACTTGAMAGAGCGTGTGTACATGTATITTT TTTCTAGGCARACATIGARTGCARACGTGTATTTTTTIAR
TRTARATATATAACTGICCTTTTCATCCCATGTIGCCGCTARGTGATAT TTCATATCTGIGETTATACTCATART
ABTGEECCTTETARGTCTTITCACCATTCATGART ARTAATARATATGTACTGCTGGCATGTARTGCTTAGTTTT
CTTGTATTTACITCTTTTTTTTAARTCTARGEACCARACTICTARACTAATTGTTCTTTTGTTGCTFTAATTTTT
ARARATTACATTCTTCTGATGTARCATGIGATACATACRAAAGAATATAGT TTAATATGTATTGAARTARRACAC
AATARPATTAARARRARAARAARARARANR
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FIGURE 81 FIGURE 82
GARGCAGCAGGTACCCCCTCCACATCCCTAGGGCT CTGTGATGTAGE GIGGGAGT ATGCCGC T.QTVIC ILEMANLHPSTLTLTWODQYEELKDEATSCSLHRSAHNAT
GTEGCTGEECCECCCCCTTECTCCTGCTGCTGAT T TGCCCCGACCTCEICTECTACACCE HATYTCHMDVEHFMADD IFSVNLTDQSGNY SQECGSFLLAES IKPAPPFNVTVIF SGQYNISWRSDYEDPBF YML

TTACCTCCAGACGETCATCTGCATCCTG TGTGGAACCTCCACCCCAGCACGCTCACCCTTACCTGGCAAG KGRLQYELS LI: LPLEF YQGTHSEWSDEVIFQT
ACCAGTATGARGAGCT RCGAGGCCACCTCCTGCRGCCTCCACAGETCGGCCCACRATGCCACGCATECC QSEELKEGWNP HLLLLLLLVIVF IPAFWSLKTHP LWRLWKKI! PERFFMPLYKGCSGDFKKHVGAPFTY
CCTACACCTGCCAC] TATTCCACTTCATGGCCGACGACATITTICAGTGTCAACATCACAG! GICTG TLEVYSCHEP! QLTELY WP TAQ! YGLVS
GCPACTACICCCAGGAGTETGGLAGCTTTCTCCTGGCTGAGAGCATCAAGCCGGCTCCCCOTTTCAACGTGACTE IDTVIVLDAEGPCTHPCSCREDDGYPALILE SPGLE TTVLSCGE TLLDRLK
TGACCTTICTCAGEACAGTATAATATCTCCTEGCGC TCAGAT TACGAAGACCCTGCCTTCTACATGCTGAAG 23 LAGLDMDTFDSGFVGSDCSSPVECDET YLROWVY
AGCTTCAGIATGAGCTGCAGTACAGGAACCGGGEAGACCCCTEGECTETGAGTCCGAGGAGRRAGCTGATCTCAG IPPPLSSPGPOAS
TGGACTC! TCTCCCTCCTCCCCCTGGAG TICCGCARAGACTCGAGCTATGAGC TGCAGGTGCGEGCAG

GGCCCATEOCTGECTCCTCCTACCAGGEGACCTGEAGIGAATEGAGTGACCCGETCATCTTICAGACCCAGTCAG
AGGAGTTAAAGGAAGECTGGAACCTCACCTECTGCTICTCCTCCTOCTIGTCATAGTICTICATICCTGCCTICT

f‘GAGCCTCAAGA(‘CCATCCATTGT(‘FD JGCTAT! TATGGGCCGT GCCCTGRAGCGETTCTIC
TGCCCCIGT: T CGGAGACTTCAAG AAATGOGETGEGTECACCCT TCACTGECTCCAGCCTEEAGT
TGGEACCCTEGRGCCCAGAGGTGCCCTCCACCCTGGAGETGTACAGCTEECACCCACCACGEAGCCCEGL! A
GCTGCAGCTCACGEAGCTACARGARCCAGCAGAGCTEGT TCTGACGGTGTGCCCARGCC: T
CGACAGCCCAGARCTCEEGEGECTCAGCTTACAGT TCEGCCAT. rrﬂrrr@crc-pc@r-@ca
Cn GTGCTAGATE TGCACCTGECCOTGCAC GACGGCTACCCAGCCCTEE
ACCTGGATGCTGGCCTGRAGCCCAGCCCABGCCTAGAGGACCTAK AGGGACCACAGTCCTGTCCT
TGGCTETIGICTCAGCTEGCAGCCCTEGGCT, COCTGEEARGCCTCCTGEAC: TABRAGCCACCCC
TTGCAGAT! TGGGUTEGEEGACTGCCCT: TGECCEETCACCTEGAGGEGTCTCA GIGAGG
CGEGCTCACCCCTEECCEECCTGEATATGGACACGTTIGACAGIGECTT TG TGCGCTCTGACTGCAGCAGCCCTG -

TOGAGTGICACTTCACCAGCCCCOGROACCAAGEACCOCCOCEaAGCTACCTCOGCCAGTGEGTCRTCATICCTC
CGCCACTTTCGAGCCCTGERCCCCAGGCCAGC TARTGAGGCTGACTGEATGTCCAGAGCTGGUCAGGCCACTGEG D D D D D
CCCTGAGCCAGAGRCARGGICACCTGEGCTGTGATGTEARGACACCTGCAGCCTITEGTCTCCTGGATGEGCCTT
TGAGCCIGATGTTITACAGTGICTGTGIGTETGTGTGCATATGTGTGTGTGTGCATATGCATGTGTGTGTETETET

TGTCTTAGGTGCECAGTEGCATETCCAC TGTEATTGCACGTGCCTGTEEGE TGCCCAT
G TACTCCATGCATTCACCTGCCCTETECATGTCT GEACTCACGGAGCTCACCCATGTGCACARGTGTGCACAGT FIGURE 83
ABACGTGITTGTGGTCAACAGATGACAACRGCCGTCCTCCCTCCTAGGGTCTTGTGTTGCAAGT TGGTCCACRGT
TCTCCGEEGCTTTCTGECATCAGGECATTGCCTG TGACTGAGGE CCAGECOTCOAGCETCTGCCTCCAG GGCACGAGGAGETGTGGACGCTGTGTATGARATGT CTTTCCTCCAGGACCCARGTTICTICACCATGCGGATIGIG
GAGCTGCAAGAARGTCCATAT TG T TCCT TATCACCT GCCARCAGGRRG! CCATGGTG GTCCATTIGGTGCAGGAGCCCTEGEGGECTGCTGCCT TEGCATTGCTGCTTGCC CACAGACGTGTTTCTGTCCRA
ACCTCGG! TGGH "TTGGGCGGCCCCTEGGACGAAGGTCTGARTCCCGACTCTGATACCTTCTGGCTGTG GOCCCAGAAAGCGGCCCTGRAGTACCTGGRGGATATAGACCT Cac: .
CT. CTGAGCCARGTCGCCTCCCCTCTCTGGGCTAGAGTTTCCTTATCCAGATAGT \TGRCACACC SCAR TATGG A TGEAGCTGTGATTATGECCET GAGGCC! CIGTITCCTCIGT
T TGEGCGATCTCACCCGTGTACGGTACGCAGCCCAGAGCAG TCAATARACGTCAGCTICCTTC GGAAGCTGCEGATCTGTCCTCCCTGAR TGTTEGACCAGCTGEGCETCCCCCTCTATGCAGTGGTAAAGGA
CTTCTGCGG GCCEAGGCEEEOEEEEETEACAACATCAATCOTCAGCGACAGOOT CCECEEEGCE GCACATCAGGACTGAAGTGARGGATTTCCAGCCTTATTTC TCTTCCIGGAT
STCCCRCCTGCAGAGGGCCACTCRGR TTTCCAGGCTTAARATCAGTCCGTTTCGTCTCTTGGARACAGCTC CTATGGTCCACAAAGECEGAAGATGATGTTTATGGEATTTATCCETCTGGGAGTGTGGTACRACTTCTTCCGAGE
CCCACCAAC TTTCTTTTICTAACTTCTGCTACTAAGTITTT TTCCCTTTATG CRAGAGATA CIGGAACCEAGGCTICTCTGGARACCT TTCATCCT ITTICCICETCEEATCACS
TTTATTRREC; TTACGTAGCAGGCCATGECT CATGEEACCCACCCCCCETGETACTCR! rec G TTCTTCTTEAGCACCE ARGARTTTG CARAGTARRCCTACTTICTGTT Ge
AGGTTGGAACTATGCACTGTGCTCCGE AT CCTGCTEEGCCCCCTACCETEEC TTCARTCCTC TGCTAAGATGATCARACCACAGACTTTGECCTCAGAGARARAATGATTGTGTGARACTGCCCAGCTCAGGGAT
ATARATOCTGTCTTATTTCT TCATCCTCOACAATTGA CCAGGGACATTCACCTETGT TCATGGGATGTATTG TTTCCACTCETGTCCCTARGGAGTGAGAAACCCATTTATA
CTCTACTCTCAGTATGGATTATTAATGTATTTTAATATTCTGTTT, GCCCACTARGGC: TAGCCCC C
) AATCTGAARAACTARTG TTATTAAGCT CTGGGAAATAGGAGGCTTABRATTGAC
TGCCAGGCTGGETECAGTGECTCACACCTGTARTCCCAGCACT TTGGGAGGCCAAGGTGAGCARGTCACTTGAGE
felelel TTCGAGACCAGCCTGRGCARCATGGCG! CCCCGTCTCTACTAAAAATACAA] TCACCCGGGTET
GGTGGCAGGCACCTETAGTCCCAGCTACCCGEGAGGCTGACBCAGGAGRATCACTTGARCCTGEGAGGTGEAGGT
TGCEGETGAGCTGAGATC! ACTGTATTCCAGCCTGGGTGACTGAGACTCTAACT: ARAA A
ARR
gooooao oooogad
FIGURE 84 FIGURE 86
MWSTGAGALGAAALALLLANTDVFTSKPQKAALEY LED IDLKTLEKEP RIFKAKELWEKNGAY IMAVRREGCE LC MEVSDFRREFYEVVQSQRVLLFVASDVDALCACKT LOALFQCDEVQYT TAFLEHKEQFHYFILI
REEAADLSSLKSMLDQLGVELYAVVKEH T RTEVKD FQPYFKGE IFLDEKKKF YGEQI TRLGVRYNFF NCGANVDLEDILOPDEDTIFEVCDT Y NDTOIKLLIKG EDIF
RAWNGGF GFILGGVE KQGTL [KPQUIASERK SEP SEKRTRLEEETVEQTMRRRORREWEARRRD T LEDYEQYEYHGTS SAMVMFELAWNL SKDLNDMLAWA IVGLT
DOWVQDKITQMKY VIDVGVLO) EENTLSVDCTRISFEYDLRLVLYQRWSLEDSLCNTSY TAARF
KLWSVHGOKRLOEFLADMGLP LKQVKQKFOAMD T S LKENLREMTEES ANKE GHKDMRVQTF S THF GFKHKFLASD
FAT JGSGTDHFIQATDSLSRSNLDKL QLRATOOTTASCLCTNGVISQGPFLYCST
MEGTPDVME SLSLLSKHLLKSPVCSTKNRRCKLLP LVMAAPLSMEAGTVTVYGIPPETDS SDRKNFFGRA
FERARESTSSRMLUNHEDLSVIELKAEDRSKF LDALISLLS
googano
FIGURE 85
CGCACGAGECCTCETGCCECCGGGCTCTTGETACC TCAGCGCGAGCGCCAGEUGTCCGECCECCETCECTATGIT
CGIGTCCEATTTCCGCAARGAGTTCTACGAGGTEG TCCAGAGCCAGH TCTCTTCGIGECCTCGEACGT
GGATGCTCTGTGTGCGT! GATCCTTCAGECCT TETTCCAGTGTGACCACGTGCAATATACGCTGGTTCCAGT
TTCTGEGTGGCAAGARCTIGARACTGCAT TTCTTGAGCATARAGAACAGTTTCATTATTTTATTCTCATARARCTS D D D D D
TGEAGCTAATGTAGACCTATTGGATATTC T TCAACCTGATGAAGACACTATATICTTTGIGTGTGACACCCATAG
GCCAGTCARTGTCGTCARTGTATAC TACCCAGAICARATTACTCATTAMCAAGATGATGACCTTGRRGT
TCCCGCCTATGARGACATCFTCAGES: TGABGAGCATTCAGGAARTGACAGTGATGGGTCAGA FIGURE 87
GOCTTCTGAGAAGCGCACACGETT) TAGTGGAGCARACCATGCGGAG! AGCGGCGAGAGT
GGAGECCTEE AGACATCCTCITTGACTACGAGCAGTATGARTATCATGGGACATCEICAGCCATGGIGAT ACCGGGCACCGGA TACTTTCGTTCTT AATTAGGTCATGCCOGTGTGAGCCAGGAAA TGTGTT
G"‘TTGAGCTuGCTTG(:P GCTETCCARGGACCTGAATGACATCCTGTGGTEEGCCATCGTTEEACTARCAGACCA TATGGGAAGCCAGTAACACTGTEGCCTACTATCTC TTCCETEETGCCATCTACATTTTTGCGACTCGGGAATTAT
T GACA T TGAAATACGTGACTGATGTIGGTETCCTGCAGCGCCRCGTTICCCRC CAGGTAGAGGTGEAGGCCCAGCCEEATGTCAGAGGTCCTC TAGTCACCARE TGATCCGCCTGCT
CI\A(‘CACL(:LIXZ\CK:A(,(wAlGAGGAG‘,ACACACTCT(‘LGTGGAA"J‘(vCI\('ACGGT\TCT"CTTTGACTATCRCCLCCC GTTGAAGCCCCCTTCTCATTCCGATCGCTTTTTGGCCT TGATGAT T TGAAAATAAGTCCTGTTECACCAGATGCA
CCTGGTGCTCTACCAGCACTGRTCOCTCCATGACRGCCTGTGCAA CTATACCGCAGCCAGGTICAAGCT GATGCTGITGCTGCACAGATCCIGTCACTGCTGCCATTGARGTTTT T TCCARTCATCGTCATTGGGATCATTGCA
GTGGTCTGTECATGEACAGARGCGGCTCCAGGAGT TOCTTGCAGACATGGE TCTTCCCCTGARGCAGGTGAAGCA TTGATATTAGCACTGGCCATTGGICTIGEECATCCACT TCGACTEUTCAGEG! CAGATGTCGCTCATCCTTT
GARGTTCCAGECCATEGACATCTCCTT ITTGCGGEAARTGATTGARGAGTCT! AITTGE ARGTGTATCGAGCTGATAGCTCGATGTGACGGAGT CTCORATTS G GAGTACCGCTGTETC
GATX GE; TGCGCGTY GACTITCAGCATTCATTTTGGGTT (GCACRAGTTTICT GCGACGTGGT = GTCAGARTGCCGTGCTCCAGGTGTTCACAGCTGCTICGTG GACCATGTGCTCCCGATGACTGE
CTTTGCCACCATETCTTTGATEEAGAGCCCCEAGAAGGATGECTCA “AGRTCACTTICATCCAGGCTCTCEA GTCACTACECARATETTGCCTIETECCCARCT GEETTTCCCARGC! GTTCAGATABCCTCAGAGTG
GCCTCTCCAGEA CCTGGACAAGCTGIACCATEECC GCCRAGBAGCAGCTGCGAGCCACCCA AGCTCGCTGE AGTTCC TTGTGICCATCGATCACCTCTIGCCAGATGACARGGTGACTECA
GCAGACCATTGCCAGCTGCCTITECACCARCCTCE TCATCTCCCAGGGECCTTICCTGTACTGCTCTCTCATGH S ACACCACTCAGTATAT OCOTCTEEOCACCTCETTACCT T GOAGTCOACACCOTETCET
GGCACTCCAGATGTCATGCTETTCICE. CATCCCTAAGCCTGCTCAGCAAACACCIGCTCAAGTCCTT CAT! TACAGCTCACGCATCGTGGETGE ARACATGTCCTTECTCTCGCAGTERCCCTGGCAGECCAGT
TETETETICGACARAGAACCEECGCTGCAARCTEC TGCCCCTGRTGATERTTECCE GAGCATGGAGCATGG CTTCAGTTCCAGEGCTAC TG el TCTGICATCACGECCCTGTGEATCATCACTGCTGCACACTET
CACAGTEACCGTGETEGEEATCOCCCCAGAGACCGACAGC TCEGACAGGRAGARCTTTT TTGCGAGGGCATTTGA GITTATGACTTGTACCTCCCCARGICATGEACCAT CCAGGTEEETCTAGTTICCCTGTTGGACAATCCAGCCCCE
GGCAGCEGRAAGCACCAGCTCCCGEATGOTGTR CATTTTGACCTCTCAGTAATTGAGCTGARRECT TCCCACTTGGTGCAGAAGAT TGTCTACCACAGCAR GTACAAGCCARA TGGGCAATGACATCGCCCTTATG
GGATCGEAGCARGTTICTGEACGCACTTATTTCCC TCCTGTCCIAGGARTTTGRTTCT TCCAGAATGACCTTCTT BAGCTGECCGGECCACTCACGTTCARTGGIACATC TEGGTCTCTATGTEGTICTGCAGCTCTTICCTTIGTTTICAR
ATTTATGTAACTGGCTTTCATT TAGATTGTARGT TATGGACATGATTTGAGATGTAGRAGCCATTITTTATTARA GAGEATTTGCARTTGCTCATTGAAGCATICTTATGATGGC I TTATARTCCTTGTCAGATATTA ———

TARARTGCTTATITTAGECTCCETCCC! A A N ACTCCTGATTCATCTTGGTETTGGCATCAGT TGAT TATCTTTTCTCATT] TTGTGATGCTCCTARAAARAAR
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FIGURE 88 FIGURE 90
MGENDERAVEAPF SFRSLFGLDDLKISPVAPDADAVAAQILSLLPLKFFPTIVIGIIALILALAIGLGIHFDCSG MAQHGAMGAFRALCGLALLCALSLGORPTGGEGC T TTRCCROYPGRECCSERDCH
KYRCRSSFKCIELIARCDGYS RVGGONAVLOVE TAKSHKTMCS GHYANVACAQLGFPSY QPEFHCGDPCCTTCREHPCRPGQGVOSQGKFSFGE QCIDCASGTF! {CKPHTDCTQFGFLTVFPGNKTEN
v LEGQFREEFVST DDKVTALHHESVY HVVTLOCTA x a SWLTVVLLAVAACVLLLTSAQLGLHIWQLK LLEVEEST PEEER
SOWPWOASLOFQBYHLCGGSVITRLRITTABHCVY DLYLPKSHTIQVELVSLLDNPAPSHLVEK IVY RSKYKPKR GERSABEKGRLGDLWY
LGNDIALMKLAGE LTFNGTSGSLCGSAALPLFQEDLOLLIEAFL
gooogad
FIGURE 91
Ooo0oogdad AGTGC GATECE: TGGTTITGATCACCGEEGCTAGCAGTEGCATTGECCTGGCCCICTGCARGCGEE
TGCTGECE! TGATGAGCTTCATCTGIGTTTGGCET CATGAGCARGGCAGAAGCTGICTGTGCTG
CTCTGCTGECCTCTCACCCCACTGCTGAGGTCACCATTGTC GGATGTCAGCAACCI! c1T
FIGURE 89 GGGCCTCCARGGARCTTAAGCARAGGTTTCAGAGA TTAGACTGTATATATCTARATGCTGGGATCATGCCTARTC
CACAACTAAATATC, GCACTTTTCTTTGGCCICTTTTC] TGATTCATATGTTCTCCACAGCTGAMG
BIGGCACAGC] T6GGCGCETTTCEEECCCTETECEECCTEECECTECTGTECGUGCTCAGCCTERET GCCTECTCACCCAGGEIGATARGATCACTGCTGAT GGACTTCAGGAGGTETTTEAGACCARTGTCTITGGCCATT
CAGCGCCCCACCEEaEETCCCGEGTGCGECCCTGEEGCGCCICCICCTTGRGACGEGARCGRACGCRLECTGETGE TTATCCTGATTCEEGAACTGRAGCCTCTCCTCTGT CACAGTGACAATCCATCTCAGCTCATCTGGACATCATCTE
CGGETTICACACGACGCGCIGCIGCCEGRTTACCCGEGC CTGCIGITCCEAGTGEEACTECATE GCAGTGCARGGAAATCTAATTTCAGCCTCGAGGAC TTCCAGCACAGCARRGGCARGEAACCCTACAGCTCTICCA
CAGCCIGRATTCCACTECEGACACCCTTGCTGCACGACCTGCCRECACCACCCTIGTCCCCCAGGCCAGGGGETA AATATGCCACTGACCTITTGAGTGIGGCTTTGAACAGGARCTTCAACCAGCAGGGTCTCTATICCARTGTGECCT
CRGICCCAGGGEARATTCAGTTTTGECTTCCAGTG TATCGACTGTGCCICEGGEACCTICTCCGGEGECCACEAR GTCCAGETACAGCATTGACCAATIIGACATATGGAATTCTGCCTCCOTTTATATGEACGCTETIGATECCEEL
GGCH TGCARACCTTGGACAGACTEC CAGTTCGGETTICTCACTGIGTTCCCTGGGRACAAGACCC. C

TATTGCTACTTCGCTTTITIGCARATGCATTCACT TTGACACCATATAATGGARCAGAAGCICTGGTATGECTTT
TCCACCRAAAGCCTGARTCICTCAATCCTCTGATCARATATCTGAGTRCCACCACTGGCTITGEAAGRARTTATA
TTATGACCCAGAAGATGGACCTAGATGARGACACT GCTGARARATTTTATCARARGTTACTGGARCTCGRARAGE

CCTGTETGCGTCCCAGGETCCCCECLEECAGAGCTEC

TGGEIGGCTGACCETCGTCCTCCTGECCETGECCGCC
TECGETCCICCTCCTGACCTCGECCCAGCTTGGACTGCACATCTGECAGCTGAGGAGTCAGTGCATGTGECCOCGA

GRGACCCAGCTGCTS AGGTGCCGCCGTCEAC COAAGACGCCAGAAGCTGCCAGTTCCCCGAGEARGAGOES ACATTAGGGTCACTATICAAARARCAGATAATCAGECCAGECTCAGTGECTCATGCCTATARTICCAGCACTITG
GGC T GCIEGE AGAUCTGTGGETCIGA GAGGCCARGH GGATCACTTGAGACCAGGAGTTCAAGACCAGCCTGAGARACATAGTGAGCCCTTRTCTC
TACARAAAGAAATARRARTAATAGCTGGETGTGET GGCATGCGCATGTAGTCCCAGCTACTCAGARGGATGAGGT

TCTTGAGGCTESGAG GTTGCACTEAGCTGAGATTGTGCCACTCCACTCCAGCCTGRGTG

CAGCGAGACCCTGTCT TATGTATATATTTARTATATATATAABACCAGAGCTGACAATGACACTCTGGAR

CATTGCATACCTICTGTACATTCTGGGGTACATGEATTTCTACTGAGT TGGATAATATGCATTTETAATAAACTA
TGAACTATGAAARRAARARRABAARAAR

oooogad ooooao

FIGURE 92 FIGURE 94
MRKVVLITGASSGIGLALCKRLL LAC LL TREVTI SVFRASK MNHL LT IHSINPTQLMARI DVRRIFCLFVTFDLLFVTLLWIIELN
ELRQRFQRLDCIYLNAGIMPNPQLNIKALEF GLF SRKVIHMF STAEGLLTQGDKI TADGLOEVFETNVEGHF ILI VNGGIENTLEKEVMQYDYYSSYFDIFLLAVFREKVLILAYAVCRLRHWHAIALTTAVISAFLLEKVILSKEFSOG
RELEPLLCHSDNPSQLI EDFQHSKGKEPYSSSKYAIDLLSVALNE CPGT AFGYVLPTISFILARIETWFLOFKVLPQEAEEENRLLIVODASERAALIPGGLSDGOF Y SPPESEAGSEEABEKQ
ALTNLTYGILEPF IWTLLMPALLLLRFS ANAF TLTPYNGTEALVHLF HOKPESLNPLIKYLSATTGFGRNYIMIQ DSEKPLLEL
KMDLDEDTAEKFYQKLLELEKHIRVITOKTONOARLSGSCL

FIGURE 93 FIGURE 95
AGCCTGEGECEECCGECCAGGARCCACCCGTITARGGTETCTICTCTTTAGGCATGGTGAGETTE! TC GTCGTATTTC \GGACTCCA. CGAGGCCGE \CTGARGGTGT TGTCGAGCCCTCTGEC T.
CTGTAACCCTCCTCS CACCTGCCAGAAGACATGGAGAACGCTCTCACCGEGAGCCAGAGCTCCCAT CCTGGETCARATGOACGGATTCTCACCTCGTACAGTTACGCTCTCOCGCGECACGTCCGAAGGATTTEGAAGTC!
GCITCTCTGCGCARTATCCATTCCATCARCCCCACACARCTCATER TTGAGTCCTAT ’ TGAGCECTCAAGTITETICCETAGTCGAGAGARGET ETGCCGCCACCGEACGCXEGGAGETTICTCTGT
AAGABAGGCATATCTGATGTCAGGAGGACTTICIG TR TETTTGTCACCT T TGACCTCTTATTCGTARCATTACTG AGAGCATTGIECCTATTTCCCCGAGTCTTTECTGCCOARGCTETGACTGCCEAT TCGGARGTCCTTGAGEAGCGT
TGGATRATAGAGTT TGT! \TGGAGGCATT GAAC T T TGATGCAGTATGACTACTAT

CAGARGCGGCTICCCTACGTCCCAGAGCCCTATTACCCGEARTCTGGATEGCACCGCCTCCEREAGCTGTTIGEC
GATGABCAGCAGAGARTTTCARAGGACCTTGC TAATATCTET: GGCAGCTACAGCAGGCATCATTGEC
TGEGTGTATGEGGEAATACCAGCT TTTAT TCATGC TARRCARCARTACATIGAGCAGAGCCAGECAGARATTTAT

TCTTCATATTPTGATATATTTCTTCTCGCAGTTTT TCGATTTARRGTGTTARTACTIGCATATGCTGTGTGCAGR.
CTGCGCCATTEETCEGCARTAGCGT TGACAACGECAGTGACCAGTGCCTTTT TACTAGCARBAGTGATCCTTTCH

ARGCTTTTCTCTCAAGEGGCTTITGECTATGIGCT GCCCATCATIICATICATCCTICCCTGEATICAGRCGTGE CATAACCGGTTTGATGCTGIGCAATCTGCACATCE IGCTECCACACGAGGCTTCATICGTTATGRCTEGCECT
TTCCTGGATTTCAARGTGTIACCTCAAGRAGCAGAAGAAGAARACAGACTCCTGATAGT TCAGGATCCTTCAGAS GGTTEGAGAACTGCAGTGTTTGTGACTATATTCAACACAGTGARCACTAGTCTGAATGTATACCGARATARAGAT
AGGECAGCACTTATACCTEETGGTCTTTCTGATGE TCAGT TTTAT TCCCCTCCTGAATCCGARGCAGGATCTGAA CCCTTARGCCATITTGIRATTGCAGCAGCTETC! T TAGGATAAACETAGCCCTEOGTGEOCTE
GARGCTGARGRRABRCAGCACAGTGAGAAACCACT TTTAGAACTATGAGTACTACT TTTGTTARRTGTGAARRAC CTOGCTEOTCOCATAATTGOARCCTTOCTGRGECACTCCTCTAGGAGGCCTECTGATGECATITCAGAAGTACTCT
CCTCACAGABAGTCATCGAGGCA AGGCRGGCAGT TCCCTGTCGACAGTABAGTTGARAATGGTGA GGTGAGACTIGTTC ARGGATCEARAGGCACTCCATGAGCTAARACTGEAAGAGTGGARAGGD
CGICCACIGCTGGCTTTATIGAACAGCTARTARAGAT I TATT TATIGTARTACCICACAGACGT TGCACCATATC AGACTACARGTTACTGAGCACCTCCCTGAGARART TGARRGTAGTT TACAGGAAGATGABCCTEAGARTGATGCT
CATGCACATITAGITGCCTGCCTRTEEC TAATGTCATGATTCATCCTCTCTICAGIGAGACTGAGCC AMGAAAATTORAGCACTOOTARACCTTCCTAGARACCC T TICAGTAATACATARACAAGACAAGGACTCARAGTCS
< N TTGTGCTGIATTCCTAALC] CTIAATATATIGRAGT: TCTGAACTTGRAACTCACTGGAGAGT GGGAGCIGCCATGTCCGATGARTGCCAAC \GGCCACTCTTT
CTTTE TTTTTATTICAAT TCACAGARTGGAATTTTITIGTTICATGTCTCAGATTIAT BETCAGCCTGLT CARATTTAAGTGCTGGTACCTGTGGTGGCAGTGECTTGCTCTIGTCTTITICTITICTITITT
TTTETATTTCTITITTAACACTCIACATTICCCTT GITTTTTARCTCATGCAC TTTGTACAGTTITA rRACTAR TOTTGTACTCTCACTTIACTTATCCTTARATTTAARTACATACT TATGTTTGTATIAAT
GIGTAATABAATCIGACATGTCAATGTGGCTAGTTTTATTTTICTTGT T TRGCATIATG TG TATGGCCIG! CTATCAATATATGCATACATGAATATATCORCCCACCTAGRTTTTANCCAG TABATARARCATTTCOCARARGAT
AGTGTTGGACTTGC! GAARTTGCGAATACATGTA T GT! CAGACATTIGTATTATTTIT B GTTGAATTTTACRGTT]
TATCATGARATCATGTTITTTCTCTGATTGTTCTGAAATGTICT: TACTCTTATTTTGAATGCACA TGACT
TARACCATT TAT TGTTECCITTGCGT GG C TT . TGAACTARATT;

ARARAARARARAARAR
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FIGURE 96 FIGURE 98
MEVPPPDAGSFLCRALCLFPRVFAAEAVTADSEVLEERQKRLEYVPER Y Y PESGHDRLRELE GKDEQQRISKDLA MSLVLLSLARLC TVQCGSET QHDLIPGDLRDL VITSVATGDYSILMIVSRVLRAD
NICKTAATAGIIGHVYGGIPAFIHAKQQY IEQSOAEIYHNRFDAVQSAERBATRGE IR TIFN RASIRLLKATKICVIGKSNFQSYSCVRCNY TEAFQTQTRP SGGKWIF SY IGFPVELNTVYF IGAHNI]

TVNTSLN LSHEVIAGAVIGSLFRINVGLRGLYAGGI IGALLGTRVGE OKYSGE: PSUSVNETSPGCLDHIMKYKKKC ITACKKNEETVEVNE TTTPLGNRYMAL IQHSTI IGF SQVFER

KALHELKLEERKGRLQVTEHLPRKT TEALINLPRNPSVIDKQDKD QK SVVIPVIGDSEGATVQLIPYFPICGSDCIRHKGTVVLCRQTGVE LLSLLY
ATHVLYVAGIYLMWRHERIKKTSFSTTTLLPPIKVLVVYPSEICFHHTICYF TEFLONHCRSEVILEKWQKKKIAE
MGPVOWLATQKK: KVVFLL CDG! K CL

FIGURE 97
GCACGAGCGATGTCGCTCGIGCTECT. TGGCCGCGCTETGCAGGAGCECCETACCCCEAGAGCCGACCGTT

CAATGIGGCTCIGARACTGEGCCATCT CCAGAGTGEATGCTACAACATGATCTAATCCCCGEAGACTTGAGEGAC
CTCCGAGTAGARCCTGTTACAACTAGTGTTGCAACAGGEGACTATICART TTTGATGARTCTARGCTGGGTACTC

c GATGCCAGCATCCECT TGTTGARGGCCACCAAGATTTETGTGACGGGCARARGCAACTTCCAGTCCTAC
AGCTGIGTGAGGTGCAATTACACAGAGGCCTICCAGRCTCAGACCAGACCCTCTGETGETARATGGACATTTTCC
TACATCGECTTCCCTGTAGAGCTGAACACAGT CTATTTCATTEEEGCCC TTCCTARTGCARATATGART
GARGATGGCCCTTCCATEICTETGAATTTCACCICACCAGGCTGCCTAGACCACATARTGARATAT! A
TETGTCARGECCEGARGCCTETEGGATCOGAACAT CACTECT 2 TAGARGTGARC
TTCAGAACCACTCCCCTGES: GATACATGGCTCTTATCCAACACAGCACTATCATCGOETTTICTCAGGTS

TTTGAGCCACACCAGAAGABRACAAACGCGAGCTTCAGTGGTCATICCAGTEACTGGEGATAGTGARGGTGCTACG
GIGCAGCTGACTCCATATTTTICCTACT TGTGGCAGCGACTGCATCCGACATARAGGRACAGTIGTGCTCTECCCA
CARACAGGCETCCCTTTCCCTCTEGATARCA AGCARGCCE GCTGECTECCICICCTCCTGCTGTCT
CTECT coac SCT GEGATCTATCTAATGTGGAGGCACGARAGGATCARGARGACTICT
TTTTCTACCACCACACTACTGCCCCCCATTARGGT TCTIGTGGTTTACCCATCTGARATATETTT TCACACA
ATTTGTTACTTCACTGAKTTTCTICMMCCATTGEI-\GAAGTGI\GGTCATCCTTGAAAAGTGGCAGAAAAA&AA
ATAGCAGAGATGGETCCAGCTGCAGTGECT TGCCACT GECAGCAGACARAGICETCTICCITCTTICS
AATGACGTCARCAGTG' ‘GATGGTACCTGTEE \Gi GAGGGCAGTCCCAGTGAGAACTCTCAAGACTCT
TOCCTEGCCTT TARCCTTTTCTGCAGTGATCTAAGAAGCCAGAT TCATCT GUACARATACGTGETEGTCTACTT
TAGAGAGATTGATACAAAAGACGATTACAATGCICT TGTCTGCCCCARGTACCACCTCATGARGGATGCCAC
TGCTTICTGT AACT TCCATGT! TAGCAGGTGT GRAAARGAT! AGCCTGCCACGATGG
CTGCTGCICCTTGT)\GCCCA(.'CCRTGRGABGCPAGAGACCTTAAAGGCTTCCTPATCCCACCBATT}\CRGGGAAAA
ARCGTGTGRTG CTGAAGCTTACTATGCAGTCTACA, GCCTTAGTAATTARAACATTTTATACCAATAAR
ATTTTCAARTATTGCTAACTAIATGTP\GEATTRACTMCGATTGGMACTRCATTTRCMCTTCAMGCTGTTTTA
TACATAGARATCAATTACAGTTITTAATTGARARCTATAACCATTTTIGATAATGCR T GCATCTTCAGCC
ARABDARAARARRAARA

oooogad oooooao

FIGURE 99 FIGURE 100
CAGCTTCCCACCCTGRGCTTICCEAGGTECT TTCGCCECTEICCCCACCACTGCAGCCATGATCTCCT
ALEATCICCTIAACEGA MISLTDTOKIGMGLTGE GVFFLFFGMILFFDKALLAIGNVLFVAGLAFVIGLERTFRFFFQRHKMKATGFFLGGY
CACGCAGARAATTGGAATGCGATTARCACGATTTGGAGTG TP TITCCTGITCTTTGGARTGATICTCTITTITE -
FVVLIGWPLIGMIFETYGFFLLERGFFPVYVGEF TRRVPVLGSLLNLEGIRSE

CRRAGCACTACTGGCTATIGGARATGTTITTAT T TG TAGCCGGCTTGECTTITGTAATIGGTTTAGARAGAACATT
CAGATTCTICTTCCARAAACATAAARTGARAGCTACRGET TTTTI TCTGGETGEIGTATTIGTAGTCCTTATTG!
TTGGCCTTIGATAGGCATGATCTTCGARATTTATGGATTI TTICTCTTGTTCAGEGECTTCTTICCTGTCGITET
TGGCTTTS AGAGTGCCAGTCCTIGGRTCCCTCCTAARTTTACCTGGAATTAGATCATT TG TAGATARAGT
GAAAGCAACAATATGGTATAACAACAAGTGARTTTGAAGACTCATT TARARTATTGTGTTATT TATARAGT
CATTIGAAGARTATTCAGCAC TTABATTACAT TAGCTIGTARTGTTCTTTACAGGAGTTTAARACGT
ATAGCCTACARRGTACCAGCRGCAAATTAGCABAGAR TGABAAC: TTCTACTCAAGTGAACTAAGAAG
BAAGTCAGCARGCAARCTGAGAGAGGTG! CCATGTTARTGATGCT TARGARACTCTTGAAGGCTATTTGTGTT
GTTTTTCCACAATGTGCGARACTCAGCCATCCTTAGAGARCTGTIGGTGCCTGITTCTITICTIT TTATTTTGARG
GCTCAGGAGCATCCATAGGCATTTGCTITITTAGRAGTGTCCACTGCAATGGUARABATAT TICCAGT TGCACTGT
TCTCTGGARGTGATGCATGAATTCGATTGGAT TG TGTCAT T TTAAAGTATTAARACCARGGARBCCCCRATTTT
TGTAT: TACTTTTITITGTARACATGCTTARAATARAACTTTTGTGGTTCTTCTGAATCTTAATATTTCA
ATTCITTGT ATATGCA. TCTTTACTAACTITTAGTTAC
TARATTATAGCTARGTTT TGTCAGCAGCATACTCCGGARRGTCTCATACT TCT TGGGAGTCTGCCCTCCTARGTA
TCTGTCTATATCATICATTACGTGTARGTATTT: TTCTTGACCATGAATGAAGTAGTTTGTTTC
ATAGCTTGTCTCATTGAATAGTAT' TACTAAATGATGCARACCAARTGGATTTTTTCCATGTCATGA
TETAATTITICTITCTICTIICTTITT TTITAGCAGTGGCT TATTATTTGTTTTICATAAATTAARATA
ACTTITGATAATGTTTACTTTAAGACATGTAACAT GITARABGGTTAAACTTATGGCTGTTTT TARAGGGCTATT
CATTTAATCTGAGTITICCCTTATITTCAGCTTTT TCCTAGCATATAATAGTCATTARGCATGACATATCCTICA
CAT"

ABGCCAGGTG!

TATGATCACTCATCTTGAGTTAATTAGRAARTACC TGAGTTCACGTGCT!
CTATGGTTTICTTAAGRRCATGACACT) TEGTTTTTITCCACCOTTGCTGATTATTAGACAGTAGR
AARTAGCTGTTTTCTTTAGITTTACAAGATGTGACAGCTTTAGTGGTAGAT! CATTTCAACAGCCAT
AGTACTATTTGTTTIACCACTGATIGCACTATTTTGTTTTTTTAACAGTTGCARAGCT T TTTAATGCATARAAGT
ATAATIGRAATCTGIGGTATTIATITAC TGTCT AAATAGATTACAGCTTATTTTATTTTTAGTTAR
ATCTCTTAATACAC: ACICCCAATCTTECTCATC k¥ 2 TTGGTGTATAGTGTGATGETTT
AGTCTTAAGGATTA TGGTACTTGCAT TTGACTT: TGTATCIGT TGGGATGATATTG
ARATGGAGACTCCTACCTCAATAGTTAATGGAATAAT: TACTGITGIGICTAATGTICTT AGT
TATCCTCACTTGGAGAGTGTCARATACATACTT TGAGGAT TGACT ITATATAAGGTGCCCTETAGARCTCTGT
TACACATATTTTTGAC TATTATT TACAATGTC TTGATARTTCTACCTTTTTAGAGC: TAGTATCIGCT

ARTGTAAGGGACATCTGTATTTAACTCCTTTGTAGACA] TATCAABATGITCTTIGCACTGTARCAGA
GATTCCTTTTTTCAATAATCTTAATTCARAAGCAT TATTAGACTIGRARGGGTTTGATAATCICCCAGTCCTITAG
TABAGATTG TGGAGCAGTTTTCAGTTT TARRTGAGTCTGCAGTTARTATCABATGTGAGTT TEGGAC
TGCCTGGC! TTTATATTTCTTATICAGAACCCTTGATGAGACTATTTITAARCATACTAGTCTGCTGATAGR
ARGCACTATACATCCTATIGTITCTITCTTTCCARARTCAGCCT TCIGTCTGTARCAARARTGTACTTTATAGAG
ATGGAGGARARGGTCTAATACTACATAGCCTTAAG TGTTTCTGTCATTGTTCAAGTGTAT TTTCTGTARCAGARA
CATATTTGGAATGTTTTTCT T TTCCOCTTATAART FGTAAT TCCTGARRTACTGUTGCTTTAAARAGTCCCACTE
TCAGATTATATTATCTAACAATTGAATATTGTAAATATACTIGTCTTACCTCTCAATARARGGGTACTT TTCTAT
CARRAAAAARBABAARARRAR
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FIGURE 101 FIGURE 102

ATTGATT! GAGATTECCCTGCAAGGTAAATCAGTTAAAACCAACCTCICCTGCCCTGAGTGEATAGETAGE 5 LLWVLGLPVR P ARPLOVGAVYLGEEEL DRAA
GTTAGEGTTGCCAGATGTCACGARGTTACACGATGCTCAGT TTTAAGGTATATCCCTTATACTATARGGGTTATA BEANAVEGL TPGEAEDK - PDREEEYYTE
GTARRARATATTCATTATGTGARATTCARATATAACTGGGTATCAGGTATICTATE CCCTAGGTAGGEG PEVAESDAAPTEDSNNTESLKSPKVNCEERNITGHENFTLKI LNP TLVLFYTPHCRF SAS
BGCACAGGTTAGGCARGCEATIAGRAGRTTTGCAGCCTCCAAAGLLY TCGATGGGRCACTAGARCAGG LAPHFNSLPRAFPALHF LALDASOHSSLSTREGTVAVENILLEC TORTLETLKIPIENQTGIEAK
ABGGCICCIGECCCTITCTEECIC GCGIEEAABACCCTCCIIAGECEEECGCAGTECTICANGTA KNYVVVIQADQIGPLPSTLIKSVDHLLVE SLEFLISE INYATIRTES IRWLIPGOEQERVE
GCCARGCTCTGACTTCC CATGGECCTCTGOCAGAGCCRATGCTCTECACTCTO0GT
GCAGAGTTCAAARCGACCTGCARCETCTERCGCTTAGCTCCT. CICCAGTCCAGCECCEACGGUCAGE
GGCTAGAGGECCETCCGCCCGACTCCAAGATGECEC CCBCCATAG sCCAGGTGTTAAGATGGCGECECGEGGCC
GOGCCCECRCTCCTAGEETCTCCTCCCCCAGCCTTCOTCORGCTEECAGCACGRCTCACGTAGCCETGCECCEAT
TECCTCTCEGCCTEEECARTEITCCCEOCTECCEETCEACGACCECCECECETCATECEGCTCCTCOECTRTAL
CRAGTATTG TGG TTC TC CGGCGT GIT 21 AGTGGICGCTTATGGTCG
GAGGRGCAGCCTGCTCACCCICTCCAGGTEGEEGC TETGTACCTGGETGAGGAGEGAGCTCCTGCATEACCCGATG
GGCCAGGACAGEECAGCAGAAGAGGCCAATGCGGT GCTGEEGCTGRECACCTAAGGCCATCACATGEIGATGCTG
TCIGTGATICCTGEGERAGCTGAGGACARAGTGAG TTCAGAGCCTAGCGGCETCACCTGTGGTGE:

GGTGCAACGTCCGAGAGAGCETTTTCTCTC TGGAGCACACTICCCTE Ga
[ TACACAGAGCCAGAAGTGGCEEAATC TEACGCAGCCCCGACAGAGGACT CCARTARCACTGARAGCT
CTGAAATCCCCS GGTGARCTGT! TTAC: TTAG] TTTCACTCTGAARATTTTRART
ATGTCACAGGACCTTATGGATT TTCTCAACCCARACGETACT GACTGTACTCTAGTCCTGTTT TACACCCCETGE
TGCCGCTTTTCTG TETGEGCCCCTCACTTITAACTCTCTG! GGGCATTTCCAGCTCTTCACTTTTTGGCA
CTGGATGCATCICAGCA! GCCTTTCTACCAGGTTTGGCACCGT TGTTICCTARTATTTTATTATTTCAR

GGAGCTAAACCARTGGCCAGAT T TARTCATACAGATCGARCACTGGARACACTGARAATCTTCATIT I TARTCAG
CAGGTATAGRAGCC IAATG! CTCRAGCCEACCAARTAGGCCCTCTTCCCAGCACTITGATA
ARARGTIGTGGACTEGITGCTTGTATTIICCTTATTCT TR TAATTAGTTTTATIATGTATGCTACCATICGARCT
GAGAGTATTCGGTGGCTARTICCAGGACRAGAGCAGGRACATGTGEAGTACTGRTGGTCT

GAGGAACTTCAATCCTECHTTIC) TGCTACAGTTICATACATTTICTCCAGTGACGTGITGACTIGA
ARCTTCAGGCAGATTARRAGAATCATTTGTTGAACAACTGAATGTAT! TTATRAACTGGTGITTTARC
TAGTATTGCARTAAGCAAATGCAARRATATTCAAT AGATGCACTATTCTTGTTTTTACTGCATGARCGTARTCCA
GTATTIGGAARGTABTCCAGTTTGARATGTGAAGATGTAT TCCGGCAGAATAGTGAGTAGAATGACATGCTTACT

ATACAGRAGGCAAAAATAGGACT rTT A TGATICCTTATATATGITT G
TTAGCTTICTGITTCTTTGCAGTTTTICTICTAGAGEC d [ATGTABCCAGAATTGGT TAG!
GACCCCCTCARAGTAGCAAGTGATGGAARATAAGAGTCARRTACCTTGATGTT TGTGATCTCTAACTY ATT
TGARGTGTTTTAAGTTGITICTG TETT: AATCCTGIARCTAARGCTCAATTATT
ATCAGTTCTATGCTARCGTATACATTI TAATCATAGT TACCTARGCRGCATECATTAATTGAACCTTAABATGTT
CCCAL GTCTC: CTGCTGACTTCAGGT GAT! CCGCCTCEGCCTCC! 'GTTGGGATTGCAG
GTGTGAGCCACTGCGCCTEECCTANACARACTTTT TG GCTGTTT TCCTTARATTCAGATATG
ACAGCTARTTACCTCATCATARATTACTITTATAC TAAT TG TICCAGGGTTTTAGAGTAGTTGAATGI TTATTT
[ \GGCACCCT! T TCTATAG, TEARACCTCAGATGAGTCEC

oooooad oooooao

FIGURE 103 FIGURE 104
GGCACGAGGCCTGRETTECACTECCEGCCACGTCCCCEUECCEEECCTCAGECTCCTICCTACTGTCCEAGGECT MRTALVLIWIFSLSL R TVDNKTSEDYTMARASPVTLIKGTSAAHLY
ACCAGGCCGLOG! TECTECGCCCEEATECG TCTCTTACTAGAGTCGAGAGTCTACCTICGTCTCACATGT SMEVTTEDTSRIDVSEPATSGGAADGVTSIARTAVASSTTAAS ITTAASSHIVASSAPTTARSSTIVASIARTTA
GCCACRARGGATGGCATEECCCEGGAGTGCCCCACCACGTGECTTTICACCCUCTGCARAGCCAGACTTCGCCCAG ASSMTAASSTPMILALPAPTSTSTGRTPSTTATGHPSLSTALAQVPKSSALPRTATLATLATRAQTVATTANTSS
CGACACAGTGTCAAGCCCACAGCTCTCL AGATGGTCCAGGCTGEEAGCATCCCCTTAGCAGCAGCCT PMST TAAS OAQGE TSQVSVDORVUNTTNKSTPMP SNTTPEPAP TP TVVTTTKAORRE
CTGATCCCTTGECCAAGCAGGAGGGAACCATTAGE AGCCTGAGGAGCTGRCTGGCTROGAGCCTCEEGEACCACT PTASPVPVPHTSE IPEMEAMSF TTQPSPMPYTORAAGRGTSQAPEQVETEATP GIDSTGR TR
CAGCCTTGCTCCCAGCTCACCC AGATGCTGGACAGCTCITGTGCTCATTTGGATITTCTCCIIGTCCTTATCT N CQP STQGQYMVVITEPLTQAVVDKTLLLVVLLLGVTLF ITVLVLFALQAYESYKKKDY TQVDYLINGMYADSEM
GAARGCCATGCGGCATCCAACGATCCACGCAACTT TGTCCCTAACAARATGT TTAGTCA T
GCATCTGTGGARACAGITCATAATAARACGTCTGAGE: GCTTCICCTGTCACATTGACT '

RAAGGGACTTCEGECAGCCCACCTCAACTCTATGGARGTCACAACAGAGGACACAAGCAGGACAGATGTGAGTGRA
CCAGCAACTTCAGGAGGTECACCTEATGGTGIGACCTCCATTGCTCCCACGECTEGTGGCCTCCAGTACGACTGLG
GCCTCCATTACGACTGCGECCICCAGTATGACTGT GGCCTCCAGTGCTCCCACGACTGCAGCCTCCAGTACAACT
GTGECCTCCATTGCTCCCACGACTGCAGCCTCCAGTATEACTGCGGCCTCCAGCACTCCCATGACACTTGCACTC
CCCECGCCCACGTCCACTICCACAGEECEEACCCCETCCACTACCGCCACTGEECATCCATCTCTCAGCACAGE
CTCECACAAGTGC GOAGCGOGTTGCCARGRACAGE) TGECCACATTGGCCACACGTECTCAGACT
GTAGCGACCACAGCAAACACAAGCAGCCCCATGAGCACTCGTCCAAGTCCTTCCARGCACATGOCCAGTGACACE
GCEECARGCCCTETACCCCCTATECG TCCCCARG ACARGGTCCCATTAGCCAGGTGTCAGTGGACCAGCCTGTG
GTTAACACAACARATARATCCACACCCATGCCCTCARACACAACCCCAGAGCOUGCCCCCACCOCCACAGTGETG.
ACCRCCACCARGGCACAAGCCAGGGAGCCARCTGC CAGCCCAL ‘CAGTACCTCACACCAGCCCAATCCCTGAG

ATGEAGECCATETCCCCCACGACACAG CCCATECCATATACCCAGAGEGCCGCTEEGCCAGECACATCS
CAGGCACCGEAGCACETAGAGACTG) RGGTACT C CCRGGAGCTCAGEG
GGCACTAAGATGCCAGCCACGEACTCETGCCAGCC CAGCACCCARGGCCAGTA CACCACTGAGCCE
CTCACCCAGGCCGTGETAGACAAAACTCTCCTITCT GGT TGTTACTCGGEGTGACCCITITCATCACAGTC
TTGETTITGTTTGCCCTGCAGECCTATGAGAGCTACAAGAAGAAGH TACACCCAGGTGGACTACT TCRAC
GGGAT! GGACTCAGARATGIGA! GGEGGECCTRGCEEEAGECCTGECCCCTTCCTCRICCTTTCN
TTTTGCCTTTGAGACCARRCCARGTGCTTCCARAT TCTTTTGGTGCAAT TGAGGACATATCCCAGATECTTARAC
ACATTTAATIGCTGTC ‘CATGAT CTA! TTIGCTGCTIITITT! TATTTATTTTTGTARRTG

TTCTGTGCCCAGGAGCAL 'GEGGGTTCCACCT! GETEEGEECEEECAGEACCCCGTCTICCCCAGGTGTCGGA

GCCTGACCTGAATTAARGTACTGACTECTEGC



(103) JP 2006-512903 A 2006.4.20

gobogooaon

G1)Int.CI. oo oooooooooo
oooo  29/00 (2006.01) oooo  37/02 ooon ooooggd
oooo  19/02 (2006.01) ooog 29700 oooO oooood
oooo  25/00 (2006.01) oooo  19/02 ooon ooood
oooo  9/00 (2006.01) oooo 25700 ooon oooogd
oooo  7/04 (2006.01) gooo 9700 oooO oooogd
oooo  3/10 (2006.01) gooo  7/04 ooon oooogd
oooo  1/16 (2006.01) oooo 29700 ooon ooodgd
oooo  37/06 (2006.01) oooo 3710 oooOo oooog
oooo  17/06 (2006.01) oooo 25700 ooon ooooggd
oooo o 37/08 (2006.01) ooog 1/16 oooO oooood
oooo  11/06 (2006.01) oooo  37/06 ooon ooood
oooo  1/19 (2006.01) oooo  17/06 ooon oooogd
oooo  1/21 (2006.01) gooo  37/08 oooO oooogd
oooo  5/10 (2006.01) oooo 11706 ooon oooogd
oooo 21/02 (2006.01) oooo 119 ooon ooodgd
oooo  14/47 (2006.01) oooo w2z oooOo oooog
oooo  19/00 (2006.01) oooo  5/00 ooon ooooggd
oooo  16/18 (2006.01) oooo  21/02 oooO oooood
oooo  1/68 (2006.01) oooo  14/47 ooon ooood
oooo 1/02 (2006.01) oooo 19700 ooon oooogd
oooo  33/577 (2006.01) ooog 1e/18 oooO oooogd
oooo  21/08 (2006.01) oooo  1/68 ooon oooogd
ooon oooo 1702 ooon ooodgd
oooOo oooo 33577 O00O0O0O oooog
ooon oooo  21/08 ooon ooooggd

@énooooooo  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT,
BE,BG,CH,CY,CZ,DE,DK, EE,ES,FI ,FR,GB,GR,HU, IE, IT,LU,MC,NL,PT,RO,SE, SI,SK, TR) ,0A(BF,BJ,CF,CG,CI,CM,GA,
GN,GQ,GW,ML,MR,NE, SN, TD, TG) ,AE,AG, AL ,AM,AT ,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,
EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU, ID, IL, IN, 1S,JP,KE,KG,KP,KR,KZ,LC, LK, LR, LS,LT,LU,LV,MA,MD, MG, MK, M
N, MW, MX,MZ NI ,NO,NZ,OM, PG, PH,PL,PT,RO,RU,SC,SD, SE,SG, SK, SL,SY, TJ, T™, TN, TR, TT, TZ,UA, UG, US,UZ,VC, VN, YU
SZA,ZM, ZW

(2)000 OOooooDooooo
gboboobobooobooobooboooboobooobooobooobooobooooboa
ooooo

(2)00Q0 OOooooooooo
vgbboubboouoboooubouobooobooboouobooobouobooobouboa
oooooooooo

(2000 OOoOOOoOooooooogoooo
goooooooooooooboooooooooooooooooboboooooooooooon
gono

() 000 OOoOOOoOooooooOoooooo
gooooooooooooooboooooooooooooooooboboooooooooooon
goood

(2)000 OOOOOoOoOooOoDoOoOoOoooo
gooooooooooboooboboooooooooooooobooboooboooooooooooo



(104) JP 2006-512903 A 2006.4.20

gooad

(72)0D00 OOD0OO0OO0O0OO0OD0O0O0O0
gboboobooobooobboooboobbooobooobboobooooobooobooon

(2)000 OOoOOOOoOoOooobooOod
gobooboooobooobooobooobooobooobooobooobooobooboo
good

OO0OO00O@DO) 48024 AAO1 AA1l BAO8 CA04 DAO2 DAO5 DA12 EA04 GAll HALl

0obO0 OO 4B063 QA18 QA19 QQ08 QQ43 QR32 QR40 QR77

U000 OO 4B064 AGOL AG26 AG27 CA02 CAO6 CA10 CA19 CA20 CC24 DAO1

oood gog DA13

O0O0O0 OO 4B065 AAOLX AA72X AAQOX AASOY ABO1 CA24 CA25 CA44 CA46

U000 OO 4C084 AA02 AA17 BAO2 BAO8 BA22 BA23 CA53 CA56 DAO1 MAS52

goog oo MAS9 MAG63 MAG6 MA70 NA14 ZA012 ZA022 ZA362 ZA552 ZA592

good oo ZA902 ZA962 7B082 7B112 7B132 7B152 Z(C352

OOdOd OO 4C085 AA13 AA14 BB11 DD61 EEO1

0000 OO 4H045 AA10 AA11 AA20 AA30 BA10 BA41 CA40 DA75 DA76 EA20

good oo EA22 FA7T2 FA74



	bibliographic-data
	abstract
	claims
	description
	drawings
	overflow

