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/*
*/

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

#define
#define
#define
#define

#define
#define
#define
#define
#define
#define

MAXJIMP
MAXGAP
IMPS

MX

DMAT
DMIS
DINSO
DINS1
PINSO
PINS1

struct jmp {

b

short
unsigned short

struct diag {

b

int

long
short
struct jmp

struct path {

¥

char
char
char
char
int
int
int
int
int
int
int
int
int
long
struct
struct

char
char

(28) JP 2006-512903 A 2006.4.20

16 /* max jumps in a diag */

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

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

0 /* penalty for mismatched bases */

8 /* penalty for a gap */

1 /* penalty per base */

8 /* penalty for a gap */

4 /* penalty per residue */

n[MAXIMPJ;
x[MAXIMP];

score;
offset;
ijmp;
p;

/* size of jmp (neg for dely) */
/* base no. of jmp in seq x */
/* limits seq to 2716 -1 */

/* score at last jmp */

/* offset of prev block */
/* current jmp index */
/* list of jmps */

/* number of leading spaces */

int spc;

short  n[JMPS]; /* size of jmp (gap) */

int X[IMPS]; /* loc of jmp (last elem before gap) */
*ofile; /* output file name */
*namex|[2]; /* seq names: getseqs() */
*prog; /* prog name for err msgs */
*seqx[2]; /* seqs: getseqs() */
dmax; /* best diag: nw() */
dmax0, /* final diag */
dna; /* set if dna: main() */
endgaps; /* set if penalizing end gaps */
gapx, gapy; /* total gaps in seqs */

len0, leni;
ngapx, ngapy,

smax;
*xbm;
offset;

diag *dx;
path pp[2];

/* seq lens */

/* total size of gaps */

/* max score: nw() */

/* bitmap for matching */

/* current offset in jmp file */
/* holds diagonals */

/* holds path for seqs */

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

*getseq(),

*g_calloc();
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#£1 (Bx)

/* 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"

* O * * *

*

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

*/

#include "nw.h"

#include "day.h"

static _dbval[26] ={
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0
h

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)

|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
* a new 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, insl; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, YY; /* index into seqs */

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

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

ins1 = (dna)? DINS1 : PINS1;

smax = -10000;
if (endgaps) {

for (colO[0] = dely[0] = -insO, 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++, XxxX++) {
/* initialize first entry in col

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

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

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

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

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

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

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

}

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

}

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

*/

o IW
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&1 (BX)

id=xx -yy + lenl - 1;

. NIW

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].jpx[ij]+MX) || mis > dx[id].score+DINS0)) {

dx[id].ijmp++;

if (++ij >= MAXIMP) {

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

}
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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#1 (b))
/*
*
* 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_LLINE 256
#define P_SPC 3

/* maximum output line */
/* 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], len1);

olen = 60;
Ix = lenO;
ly = leni;

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 > len1 -1){  /* leading gap in y */
pp[1]-spc = firstgap = dmax - (len1 - 1),
Ix -= pp[1].spc;

}

if (dmax0 < len0 - 1) { /* trailing gap in x */
lastgap = len0O - dmax0 -1;
Ix -= lastgap;

}

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

ly -= lastgap;
}
getmat(lx, 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)
int Ix, ly; /* "core" (minus endgaps) */
int firstgap, lastgap,; /* leading trailing overlap */
{
int nm, i0, i1, siz0, siz1;
char outx[32];
double pct;
register n0, n1;
register char *p0, *pt;

/* get total matches, score
*/

i0 = i1 =5iz0 = 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++;
n0++;
sizl--;
}
else {
if (xbm[*p0-'A"l&xbm[*p1-'AT)
nm++;
if (n0++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];
if (n1++ == pp[1).x[i1])
sizl = pp[1].n[il++];
po++;
pl++;
}
}
/* pct homology:

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

*/
if (endgaps)

Ix = (len0 < len1)? lenO : lent,
else

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

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

fprintf(fx, "\n");

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

JP 2006-512903 A 2006.4.20
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#£1 (x)

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

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

2006-512903 A 2006.4.20

-..getmat

pr_align

}
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]; /* jmp index for a path */
static nc[2]; /* number at start of current line */
static nif2]; /* current elem number -- for gapping */
static siz[2];
static char *ps[2], /* ptr to current element */
static char *po[2]; /* ptr to next output char slot */
static char out[2][P_LINE}; /* output line */
static char star[P_LINE]; /* set by stars() */
/*
* print alignment of described in struct path pp[ }
*/
static
pr_align()
{
int nn; /* char count */
int more;
register i

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

ncfi] = 1;

nifi] = 1;

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

ps(i] = seqx[i];

po[i] = out{i]; }
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®1 (FR=x)

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

more++;

if (pp[i]-spc) { /* leading space */

*polij++=""
pp(i]-spe--;
else if (siz[i]) { /* in agap */
*pofij++ =
siz[i]--;
}
else { /* we're putting a seq element
*/
*poli] = *ps[i];
if (islower(*ps[i]))
*ps[i] = toupper(*ps[i]);
poli]++;
ps[i]++;
/*
* are we at next gap for this seq?
*/
if (nili] == pp[i] x[ij[i]]) {
/*
* we need to merge all gaps
* at this location
*/
siz[i] = Pp‘[i].n[ij[i]fﬂ;“ .
while (ni[i] == pp[i]x[ij[{]))
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++)
*pofi}-- = "0

...pr_align
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#1 (KX)

(void) putc(\n', £x);
for (i=0; i<2;i++) {
if (rout[i] && (*out[i] t="" || *(poli]) =" N

if (i==0)
nums(i);
if (i==0 && *out[1])
stars();
putline(i);

if (i == 0 && *out[1])
fprintf(fx, star);

if(i==1)
nums(i),
}
}
}
/*
* put out a number line: dumpblock()
*/
static
nums(ix)
int ix; /* index in out[ ] holding seq line */
{
char nline[P_LINE];
register i, j;
register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
*pn - ' l.,
for (i = nc[ix], py = out[ix]; *py; py++, pn++) {
if (*py ==""|| *py == "
*pn = Al !;
else {
if (1%10==0 || (i==1 && nc[ix] '= 1)) {
Jj=(1<0)?-i:i
for (px = pn; j; j /= 10, px--)
*PX = j%10 + 0
if (i<0)
*px - v_l,
}
else
*pn = |;
i++;
}
}
*pn = ’\0',
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; {

JP 2006-512903 A 2006.4.20
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int i;
register char *pX;
for (px = namex|[ix], i = 0; *px && *px != "', pX++, i++)

(void) putc(*px, fx);
for (; i < 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 *pO, *pl, cx, *px;

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

return,

pX = star,

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

for (p0 = out[0], p1 = out[1]; *p0 && *pl; pO++, pl++) {
if (isalpha(* p0) & & isalpha(*p1)) {
if (xbm[*p0-'A"l&xbm[*p1-'AT) {

cx = "4
nm++;

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

cx =14
else
cx = LN
else
CX = LN
*px++ = cx;
}
*px++ = \n,
*px = \0%

JP 2006-512903 A 2006.4.20
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#1 (LX)
o

* 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 (i)
(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 natgc, tlen;
FILE *fp;

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

tlen = natgc = 0;
while (fgets(line, 1024, fp)) {
if (*line == %' || *line == '<'|| *line == '>")
continue;
for (px = line; *px != \n', px++)
if (isupper(*px) || islower(*px))
tlen++;
}
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
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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, sZ);
exit(1);
}
}
return(pxy),
} 30
/*
* get final jmps from dx[ ] or tmp file, set pp[ |, reset dmax: main()
*/
readjmps()
readjmps
{
int fd=-1;
int siz, 10, i1;
register i, j, xx;
if (£) 4
(void) fclose(fj);
if ((fd = open(jname, O_RDONLY, 0)) < 0) { 40
fprintf(stderr, "%s: can't open() %s\n", prog, jname);
cleanup(1);
}
}
for (i=i0 = i1 = 0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {

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

)
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&l (BEX)

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

...readjmps

else
break;

}
if (i >= IMPS) {
fprintf(stderr, "%s: too many gaps in alignment\n", prog);
cleanup(1);
}
if (j >= 0) {
siz = dx[dmax].jp.n[j];
xx = dx[dmax].jp.x[j);
dmax += siz;
if (siz < 0) { /* gap in second seq */
pp[1].n[il] = -siz,
XX +=siz;
/*id=xx -yy + lenl - 1
*/
pp[1]-x[i1] = xx - dmax + len1 - 1;
gapy++;
ngapy -= siz;

/* ignore MAX GAP when doing endgaps */

siz = (-siz < MAXGAP || endgaps)? -siz : MAX GAP;
il++;
}
else if (siz > 0) { /* gap in first seq */
pp[0].n[i0] = siz;
pp[0].x[i0] = xx;
gapX++;
ngapx += siz;

/* ignore MAXGAP when doing endgaps */

}

siz = (siz < MAXGAP || endgaps)? siz : MAXGAP;
i0++;

else
break;

/* reverse the order of jmps

*/

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

}

i = pp[0].n[j]; pp[0]-n[j] = pp[0].n[i0]; pp[O].n[i0] = i;
i = pp[0].x{i]; pp[0]-x[j] = pp[0]-x[i0]; pp[0].x[i0] = i;

for (j=0,i1--; j < il; j++, i1--) {

i = pp(1]n[jJ; pp[1].n[i] = pp{1}.n[i1J: pp[1}.n[i1] = i
i = pp{1]:x[j; pp[1]:x[i] = pp{1]-x[i1]: pp[1}.x[i1] = i

}
if (fd >= 0)

if (fj) {

(void) close(fd);

(void) unlink(jnamey);
fi=0
offset = 0;
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&1 (EX)

/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix)
writejmps
int ix;

char *mktemp();

if (11 {

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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OB PR EHR FELWE R
Ala(A) val; leu; ile val
Arg R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) gl glu
Cys (O ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile (I) leu; val; met; ala; phe;
Il leu
Leu (L) Inady; ile; val;
met; ala; phe ile
Lys (K) arg; gln; asn arg
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FIGURE1

ATGGCTTTAGAGATCCACATGTCAGACCCCATGTGCCTCAT CGAGAACTTTART GARGGTTAATCAG
GRAGCTITEGAGATCCTGTCTGOCATTACGCAACC TGTAGT TGTGGTAGCGATIGTGEECCTCTATCGCACTEGT
ARBTCCTACCTGATGARC! GCTTCICTGTIGCATCTACGETGCAGTCTCACACT
MGGGAATI‘TGGA'“ATGGTGTGTGCCTCAI"CCAA TGGCCARATCACACATTAGTTCTGCTTGACACCGAGGEE
cre TGT: TGACRACARGAATGA TATCCAGATCTTTGCACTGGCACTCTTACTGAGCAGCACC
TTIGTGTACARTACTGIGAACAAAATTGATCAGGG TGC TATCGACCTACTGCACAATGTGACAGAACTGACAGAT
CTGCTCARGGCAAGBAACTCACCCGACCTTGAS e CIGCTGACTCTGCGASCTTICT GAC
TTAGTGIGEACTCTG) TTCTGCTTAGGCCTGGARATAGATGGE TTGT CCAGATGAATACCTG
GAGBATTCCCTARGGCCARAGCAAGETAGTCATCAAAGAGTTCAARRTTTICAATTTGCCTCGTCTGTGTATACAG
AAGTTCTTTCCAARARAGARATGCTTTATCTITGACTTACCTGCTCACCAARARAAGCTTGCCCAACTTGARACA
CTGCCTGATGATGAGCTAGAGCCTGAAT TIGTECAACAAGTGACAGAATICTGITCCTACATCTTTAGCCATICT
ATGACCAAGACTCTTCCAGGTGECATCATGGTCARTGGATCTCCTCTARAGARCCTEGETCCTGACCTATGTCART
GCCATCAGC: TCTGCCTIGCAT GCAGTCCTEGEC TCAGCTGCA
GIGCAAAAGGCCATTGCCCACTATGACCAGCARAT GGGCCAGABAGTGCAGCTECCCATGRARACCCTCCAGGAG

CTGCTGGACCTGCACAG CATTGARGTCTTCATG: TCTITCAAGGATGTAGAC
CRAAGTTTCCA TTGGAGACICTACTAGAT! CAG wsACMTIGTmc@smccrcsmcm
ICCTCEGATTATTGCTCGGCTTTACTT: TTTTTGETCCTCT TGARGCAGGGRATTTAT
TCTAAGCCAGE: TAATCTCITCATTCAGAA AACAGAAGAACTGAAG TACTATCGGGAGCCTCGG

RAGGAATACAGGCT TGCAGAAATATTTRARGTCCAR TCTRTGAGTCATGCAATATTACAG
ACTEACCAGGCTCTCACAGAGACGGARRAR A ACAAGTGARMGCAGAAGCTGAARAGGOTGAA
GCGCAAAGGTTGECGGCGATTCARAGGCAGAACGAGCARATCATG TCCATCAGGAAC
GTGAGACAAATGEAGATAGCCARACARAATTCHCTGGCAGAGCAACAGAARATGCAGEAACAACAGATGCAG

CAGGCTGCACAGCTCAGCRCARCATICCARGCTCARAATAGARGCCTTCTCAGTGAGCTCCAGCACGCCCAGAGE
ACTGITAATABCGATGATCCATGTGTTITACTCTAR

oooao

FIGURE 2

MALETHMSDEMCLIENFNEQLKVNQEALETLSATTQF TVGLYRTGKSY TVQSHT
KGIRIW TLVLLDTEGL NDIQIFALALLLSSTFVYNTVNKIDQGAIDLLANVTELTD
LLKAR\‘SFDLDRVEDPADSASFFPDLVWTLRDE‘CLGLEIDGQLVTPDEILE.NSIRP KOGSDORVONFNLPRI.CIQ
KFFPKKKCF TFDLPAHQKKLAQLETL EFCSYIFSHSMIKTLEGGT VLTYVH
Msscnmrrnmvmr.AQRENSAAVQKMAHYDQOMGQKVQT PMETLQW LDLHRTSERERIEVFMKNSFKDVD
QSFOKELETLLDAKQND ICKRNLE: c KDIFGPLEEAVRQGT FIQKTEELKAKY YREPR
KGLOAREVLOK TLOTDQALTETEKKKKEAQVK I HOEQ
VROMETAKONRLAEQUKMOEQOMOEQARQLSTTHY T.SELQHAQRTVNNDDPCVLL

oooao

FIGURE 5 :

TCIGGG GACGTCAGTTTGAGTICTGTET TCTCCCCGCCCETETCCCECCCEACCORCGCCCGCGATET
TGGCGCTECGCTECEEETCECECTEECTCEECCTECTCTCCGTCOCGURCTCCETGCCECTGCGCCTCCCCGCEE
CCGCGOCTGCAGCARGEECTCCGECGACCCETCC TCTTCCTCCTCCTCCGEERACCCEC! TGGACG
TGGPCGCCAACGGGAACCCJCTCCGCCGCGTGaTGCTGGAGCIGP\AGGCAGATGTCGTCCCMAGACAGCTGAGA
ACTTCAGAGCCCTGTGCACTGE! TTCG GECTCCACCTTCCACAGGGTGATCCCTICCT

TCATGTGCCAGGCGGECEACTTCACCARCCACAAT GECACAGEC TCTACGERRGCCECTTICCTE
ACGAGAACTITACACTGAAGCACGTGGEGCCAGETETCCT TGGCTAATGCTGGTCCTARCACCAACGGTT
CCCAGTTCTICATCTGCACCAT: CAGACTGG TTGGATGECAAGCATGTTGIGTTCGETCACGTC: G

GCATGGACGTCETEA T; TCTTTCGGCTCT c TCCARGAAGATTGICATCACAG
ACTGTGGCCAGTIGAGCTAATCT GEGTECTEGCATCETGECAGCTECARATGTCCATGCACCCAGGTG
GCCGCETTGEECTGT! GGTGCCTGARACGATACETGTECCCACTCCACTGTCACAGTCTGCCTGAGGAR
GGCTGCTAGEEATETTAGACCTCGECCAGGACCCACCACATTGCTTCCTARTACCCACCCTICCTCACGACCTCA
TTTC TTETC TGTCACCCACCCCTIGTCAAGCATTGCCTGTGATTIGCCCAGCCCAGATTC
ATCTGTGCCTTE TGGTGATGGTGATGGETTGCCATCCARGTG TCTTTTCCTTGACC: G

TCAGTTTTGCARARGGACTCTAATACCTGTTTAATATIGTCTTCCTAATTEGGATAAT T TAAT TARCARGATTGA
CTAGRAGTGARACTGCAACACTAACTICCCCGTGCTGTRET CTGAGTTGGTGACACAGGCCACAGACCCC
AGAGCTTGECTTITGARACACAACTCACGECTT T T GTGARGETTCCOCCGCTGAGATCTTICCICCTGETTACTG
TGARGCCTGITCGTTIGCTGCTGTCGTT GCAGTTGARCCIGGGARCARA
CCTCACTTEAGCTGTGCCTAGACAATGTGAATICC TGTGTTGCTARCAGRAGTEGCCTGTAAGCTCCTGTGCTCC
GGAGGEAAGCATTTCCTGETAGGCTTTGATTTITC TGTGIGT TARAGAARTTCARTCTACTCATGATGTGTTATG
CATARMACATTICTGGRACATGGATTTGTGTTCACCTIARATGIGAAAATARATCCTATTTICTATGGARA
ARRAAARRAAARRABA

oooo

FIGURE 6

MOALR Y VVEKTA

ENFRAL STFHRVIPSFMCQAGDF TNHNGTGGKS T YGSRFPDENF T
GSQFFICTTKIDWLOGKHVVE KKIESFGSKSGRISKKIVITDCGOLS

O
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FIGURE 3

BTGCTCTTTACTTCCTTTGTGGAGC: A C;

TATTTGARCABATCACTAAG
TTATTGGCATTACTTCAGGGRI TEICTIGGTCCTTCICATTATTICTATTTTAGTACAAGTG
ARACAGCCICGRBARAAGGTCATGCCTTGCARARCCGCTTTTAATAARACCEGET TCCARGARGTGT TTGATCCT
CCTCATTATGAACTGTITTCACTAAGGGACAAAGAGATTTCTGCAGACCTGECAGACT TG TCGEARGARTTGGAC
AACTACC] TGCEECECTCCTCCACCECCTCCCECTECATCCACGACCACCACTETGGETCGCAGGCCTCT
AGCETCAARCAAAGCAGEACCAACCTCACT TCCAT GEAGCTTCCTCTCCGARATGACTTIGCACAACCACAGCCA
ATGARRACATTTAATAC TCARGAAARGTAGTTACACTTTCARACAGEGACATGAGTECCCTGAGCRGECT
€166 CCGAGTAA TCCCTETGA TATGTCAGGGEEC TTCTGCACABGCATCC
ATATCCATTGACTTCTBATCTTCTGCT: GTGATGIGARTTCTTACGGT GTGTA GCAGCCICCAGGET
ACCATACTGTTICCAGCAGCCARCCCTTTICTCCCATCACAACTACGAAGACCTTGAT TTACCGITAACCTATTG
TATCETGATGTTITTATTCTCICAGGCAGTCTATATATGTTAAACCRATCARG TTACTCTATTCAGTG
ACRATARTCATCICTATIGCT TGGTGTCATITATAGGAAGCACTGCCAGT TARAGAGCATT:
GATGGAGCCAGECTCAGGCTGCCTCTICGT T TAGCAACRAGAAGACTGCTCTTGACTGATA STCTGT
TATTTTGATGCCACAATAAACTTGAITTTICT TTACATICCTTTTAT T TT TCCTT TCTCTAART TTAATTTGTTT
TATAAGCCTATCGTTTTACCATTTCATITTCT TACATAAGTACAAGTGGT TARTGTACCACATACTTCAGTATAG
GCRTTTGTICTIGAGTGTGTC: TACAGCIAGT TACTGTGCCARTTARGACCCAGTTGTATTTCACCCATCTG
TTICTTCTTEECTAATCTCTGTACTTCTIGUCTTITAAT TACTGGGCCCTTAT TCCTTAT I TICTGTGAGARATAR
TAGRTGATATGAT T TATTACCTTICAATTATATTTITCTCAGT TATACTAGARAATTTCATAATCCTGGGATATA
TGTACCATIGICAGCTATGACTA TTTGARAARGATARAAATTICTAGC! CETTGAAGTITRCCARGTA
TAGTCACATTCAGTGACRGCCCATTCATICCAGTARAGARTCATTTCATTCACTT TATAATTAC
ATTTATTIGCAATGTTTCTCTTCGCTAGATIGTTACATAGCTCCCATTCTIGTTGGTT I TGCTIACAGCATATGGT
ARCCAAGGTIAGATGCCAGT TAARRTTCCT TAGAAATIGGATGAGCCT IBAGATIGCTTCTTARCTGEGACATGA
CATTTITCTAGCTCTTATCARGARTARCARCTICCACTTTTTTT TARACTGCACTITTGACTTTTTTTATGGTAT
AABALCAATAATTTAT T GCTCATTGTGTTTITIAGACTTTTGATATIATTTGATACTGTACRARCT
TEATTARATCARGATGAAAGACCTACAGGACAGAT TCCTITCAGTGTICACATCAGTEGCTTTGTATGCAAATAT
6 TGGACGCTATARCT TATTGTAAAGACCTTGGARATCTEGACATAAGCTCTITCTTICCTTTT
GTTACTGIATTTAGTTTGTGATARAT TTTICACTGIGIGATAT TTATGCTCTAAATCACTACACA CCATAT
TARRATATACAITGTACCTGACCCTTTARTCATGT TATTTATGCCACCARGGTIGTGGATCTT. TATGTATG
BGA TTTATCABATTGTAAGTAAT; ACATGCCATTT TABRATTCTTETTTTCTATAT
TITGTTAGTARATTCTCAATGAARTARGT TCARGT TTCACTGGATTTCATTARCT T TTAAATATTACATATATGT
GITTTCTCAGATTAGTGAARAT TG TGACCTTARAT TTAATACACATATACTGECTCAG

TT!

goano

FIGURE 4
ML T SEVEQRKKAGVE QT TR IHGT L LGLTSGIVEVLLL IS ILVQVKQPRKKVMACKI AR NKTGE QEVFDERHYE
LPSLRDKEISADL RC IHDHECGSQASSVKQSRINLSSMEL QBMKTE
NSTFKKSSYTFKQGHECPEO) IPCETY ISIOP

FIGURE 7

TGTTCTTGAGCCCAGCT TCTTCTCGTCTCCCACCCCAGCTTCCLGGCATTGEARGRAGGEACCEICCTCTTCCTT
GICTTEGCCACCCARATCCTGETATC! GGTT G TGTGCAGCAGCGACGEGTCCCCAGET
ARTCGACGCCGGAAGTAGCAATTACTAGACAAGCATICCGCCECCEECTTCGCTATEGCGGCAATTCCCCCAGAT
GCTGTACTGGAAGCATGCE

TCCTGGCAGCCACCCARCGTTTACTT CCAGCATGGGARTCATTGTGCT!
CCARAGACCTGTAAGAACTTTGCTGAGTTGGCICGTCEREGTTACTACAATGGCACAABATICCACAGRATTATC
ARAGACTTCATGATCCARGGAGGTGACCCARCAGEGACAGGTCEAGGTGETGCATCTATCTATGGCABACAGTTT

GAAGATGAACTTCAT! TTGARRTTCACGGGGECTGEAATICTCGCAATGECCARTGCGREECCAGATACT
ARTGGCAGCCAGTTCTITGTEACCCTICECCCCCACCCAGTGECTTIGACEGCARRCACACCATTTT GAGTG
TGTCAGGGCATAGGAATGCTGAATCGCGTGGGAATGETAGARACARACTCCCAGGACCECCCTGTGRACGACGTE
ARGATCATTAAGGCATACCCTTCT CTTGCTACCCTCTT GCTCTTC! SGCCCCAGTG:

CCAGCTTCTAGATGACATAGAATGACATGTAATGC TAAATTTCATT I TGGCTTTGCARGTCATGAAGCTTAGEAG
GCCTGGCATCTTGGETGAGTTAGAGATGGRAGTACRTTTTARTAGGATGCT ICTTTICICTTCCCCCAGTGCCTA

GETTGC GCATTTGCACARATGCCCCTGTTTATCARTAGETGACTACTTACTACACATGARCCATAATGCTG
CTTCTTGIGCATGTCTGCTCIGATATACGTC GCAGCCACTGTCATTTCTCAGTGGTTTTGCCT:
CCARACTTCTTCCTAAGGAGATITATATTCTGGCC TACACAGCAGTCCITGATGGCT GCCACRGRATTCCA

AACCAAGTAGTGTCTETCAGCCCTCTTAACTCTGTGCACGCCCTATTECAGTCTTTTACRTTIGTTCTICTAGEE
AATGTATGCATCTCTATATATATTITCCCTCTCAAABCCAGARCATCAACAGTGCTGTTTCTGACACTTCAGRCA
TCCCACGCARRGCCACATTGARTTTTTGCCABRATGA CACATCCAACAATCAAGTTICTAAGRAGGTGICAA
G TAATARTARTGTATAATAATC] ARTTAGITTATT; AGARGCATTEACCATTTITT *
cca TCTGTAGTGACCABAGEAC CATGAATCCTCCTTGAGAAGTAGTACTCTCAGAR
GCCACTCARGTTCTTTTAA CTTTAGAGARATTAGGTCCAAGATTITTATATGTTCAGTT
GTTTATGTATARAAATARCTITCTGGATTITGT SGAAGTTAATACCTATGTRATA
CATAGABRACTTCCACARTARAATGCCATTGATGGT TGARARRARRAARAAAARAAR

aoano

FIGURE 8
MAATPPDSHQPPNVYLETSHGI IVLELYWKEAPKT CKNFAELARRGY YNGTKFHRI IKDFMIQGGDR TG TGRGGA
IYGKQFEDELHPDLKFTGAGIL TNGS QF FVILARTOWLDGKHTIFGRVCO NSO

DRPVDDVKIIKAYPSG
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FIGURE 9
FIGURE 11
GTAACGGATGETGCGCCAACE CCGTECGCEECIGCGCTTICCTEICCCCARGCCGTTCTAGACG
GATGAAGTGCARBACARACTT TGTTCCARAGTTCCAGTTTATACCARRCRGTARTCAGA TCAGTGGGCGTCECECGARGECT GGCEGECEECTCCGEGAGCCARCATECCTCEGTATECGCACC
TTCCATTGGARGCTAMAGATT TTGAGAGCCTTTTG TACTATATGCAACTAACT TGAT T TCARGCTIGGGAACTTT TGGTCATGGGCCTCCGCEEECAGH CC TACTGTBCCACCATGGTCCAGCACTGTGAAGCCCTCAACC
TAABARARACATTAAAGCARRATGAARRATGCTTTCTC CAGCTCCTTTITE: TGCTTGRARG GEICTGICCARGITETARRCCTGGATCCAGCAGCAGAACACTTCARCTACTCCGTGATGECTGACATCCGGEARC
CCATTITCTGIGCTTTGATCCACTAATGCTARGGACACATTAGGATTGGTCATGGARATAGARTECACCACCATE TGRTCGAGGTGEATGATGTARTGEAGGATGATICT CTGCGATICEGTCCCARCEEAGGATIGETATTITGCATGE
AGCATCATCACCTACAAGCTCCTAACARAGAAGATATCTTGARAATTTCAGAGGATGAGCGCATGGAGCTCAGTA AGTACTTIGCCAATARTTTTGACTCECTGGAGRACTGTCTIGGCCATGT ‘GACTATATCCTTTTTGATT
AGAGCTTITCGAGTATACT! TATCCTTGTARARCCS AGATGTGAGTCTTT! T GICCAGGTCAGATTGAGTTGTACACTCACCTGCCT GTGATGARACAGCTGGTCCAGCAGCTCGAGCA GT
GGACCAAACACTGTGACARAGCAGAGTTCTTCAGT TCTGAARRTGTTARAGAGT T TGAGTCARTTARTATGGACA TCCGAGTCIGTGGAGTTTTTCTIGT TGATTCTCAGTTCATEGTGGAGTCATT GITTATTTCTGGCATCTTGE
CAAATGACATGTGGTTAATGAT T ACARATACGCCTTTEATAAGTATAGAGACCAE TACAACTGET CAGCCCTGAGTIGCCATGATCTICTCTAGAAATTCCGCAAGTCAACATCATGACARABATGGATCTGCTGAGTARAR
TCTTCCTTGCACGCCCCACTACGTTTGCTATCATT GARAACCT AARGTAT ITTITGT TARARARGGATCCATCAC IS ”G ATTGAGRARTTTTTAGATCCAGACATGTATTCITTATTAGRAGATICTACAAGTGACT TAR
Aecm.TTLmTcmGGCCBCAC—MWTCTGGNMLTTW TATGTGGGT: TTGTCTT GAAGCAARRARTTCAAGARACTGACTARAGCTATATGTGGACTGATTGATGACTACAGCATGG TTCGATTTITAC
GTGTAGAATCABTY T AACAGECTTCOT TATCCCAC P —— TGATTT CTTACGATCAGICAGATGAAGAARGCATGARCATT GCATTGCAGCATATTCATTTTGCCATTCAATATGGAGR
CEAAGATATCCGAAGATARACAGCTAGCAGTT TGO CTGARA TATGCTCGAGTATTTGCACRARATGCAGARGATG ACCTAGAATTTARAGARCCARAGGAACGT TICCTCTATGTITGAC TICARGAATGCC
cres RAGATGTATTTAATACCAAATCTSTTGEGCT TTCTAT TARAGAGGCAATGACT TATCACCCCARCE AEGATGRATGA TARRBGTAACCATCTARAGAGCTTGT GECCARRCCAGCAGAACATICTICTCTT
AGGTAGTAGAAGGCTGTTGTICAGATATGECTGT TACTTTYARTGGACTGACTCCABATCAGATGCATGTGATGA AAAGGATGCAATAGTAGRARGCTACTTATTTTAAT GAARRARAGTAARACTTCGTTCTTTATCAGCCTCATGCCT
TATACCGCCTTAGGECATTTGGGCAT ATTTTCAATGATGCATIGGTTTTCTTACCTCCARATGETT GAATC] TTTTAATTATICTGAAACTGCTGCTG TTTAAAGTGGAATCTTTTAGTATTAT: CATCACTTT
CTGACARTGACTGAGAAGTGGTAGAAABGCGTGAATATGATCTTIGTATAG GACGTGTGTIGTCATTATTTGTAG ’I\ggg‘"mz’;‘;;mﬂ" AATGAATGCACAT AGATTTATAT: TTAGCACCTGAGCTARGGTTAAGET
TAGTAACTACATATCCAATACAGCTGTATGTTTCT TTTTCTTTICTAATITGETGGCACTGGETAT CCCAT ARAC TTTCACTTTTTGTATTATTIT TGAGATGCAGGAATTACTGTAAC TATGTAT
TARAGTCAGTAGTACATTTTTAARTGAGGETGGTT TTITICTITARAACECATGAACATIGT AAATCTETTGGAR ca GCTGCARGGATATATAL CTECTTATCTGTATCETCCCATTTTCCTATATTGARRATETA
ANAGTGTTTTARGAATAATAATTTTGCAAATARRCTATT AATARATATTATATG TGATARATICTARCE ACTIAABARGT. TAACTATGITTTGAGATATGIATGTGTATATAT CARAG
GTTITIAATGATICTIGGACCTAGAT: T " BABAAA a .
B
FIGURE 10 FIGURE 12
QAPNKEDILK RVYGTILVKPKD TWTKHCDKAEEE E:
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FIGURE 15A
FIGURE 13 Gscsmc‘rmGccsswsus‘rscmcre GGCT GGGGACAGBCGCCETCCE
AACCGAGCCCAGCC] i 3] GCAC C G CC TCTGCCGCCGCCGTCGT!
CCEEGACAGCTC cece TAGCCGTCOAGEAGCTRCD! I TTGCCTTEEEECCCCAGE CCETCOTEOCGECCE0REETCCOGTECRE CGCCGCCACCTCGCGCCCGAGCCECCECTAGT
CIGGCCCGRET T ETTGOTCOTGETCCOETTGOTCCTGCTGCCCGGCTCCTA GCGCGCCGRACATGGICCCCTCTTARAGGS ¢ GCGGEEGCEEECET CARAGCGCCGG
CGEACTECCCTTCTACAACGGCT FCTACTACTCCA BCAGCGCCAACGACCAGRACCTAGGCARCGTCATGECAR GCGGGECCIGGGECE6E TCEBEEECUECEAT CGRCEGEECCT GCTGCCCGEGCCEE
AGACCTCCTTAATGGAGTGAAGCTGET Acce CCTGTTCACCT: CAGTGT GCCTCG GGGCTGGCCT GCGGGCT G GGOSC
GATCCTGCCCTGLCGCTACCGCTACH CCTGETCTCCCCEUEGECGTGTGCGTGTCAR, T SCGGC GGCEGCCCGECEEGCGEAGCE CECREEC S ¢ CTCA
GTCEEAGABCGEGECCCC S TGETEGCCATCGEGCTGAGGCACCGCTCCTTIGEGEACTACCA GCGTGCTGCICGEGCTCRTCCTGEGCTTCGTECTGGCCTCECGECTCETCCTGCCCCEEECTT! GCTGAAGC
6CCECGTGCACCTECEGCAGEACARAGAGCATEACGTCTCGCTEGAGATCCAGGRTCTGUGECTGGAGGACTA GAGCGEECCCACGECECCE0ECCABCCOTEAGGEET GCGECGGCTTCCC “GGGE
TGGGCETTACCGCTGTGAGGTCATIGACGEGCTS GATG: TCTGGT TGEAGCTGCGEEGTGT ! CGCGRCGATGCEC! GCAGCTCTGECCECCUGE CCAGATGGCGECCTGE GRACT
GGTCTTTCCT TACCAGTCCCCCARCGGGCGCTACCAGTTCARCTTCC GGGCCRGCAGETICTETE eler TTCTCTTC! GTCATG) CCCRAGARATACCTGCAGACTCGEGCCETGECCGCCTACAGAACATEETCCA
GCTGCGGTGGT! CTCCTTTGAGCAGCTCTTCCGGGCC CTC T TGCAACGCGGGCTG AGACAATTCCT TCAGTTCTTCTCAAGT GAGGGTICTGACACATCTGTACCAAT TCCAGTAGTGCCAC
GCTGCAGGATGCCACGETEGCAGTACCCCATCATGT TECCCCEEUAGCCCTGCGRT! CGEGCCTGECACCTCE TACGGEET CEACTCCTACCCGLC AAGTCCTTCRTGRTGCTCARGTACATGCACGRCCACTACT
CETGCGARGCTACGGOCCECECCACEECCRCCTGCACCGCTATGATGTATTCTGCTTCGCTACTGCCCTCARGEE TGGACAAGTATGRATGET TTATGAGAGCAGATGAT GACGTGTACATC I
GCGGETETACTACCTGGAGCACCCTG; TGACGCTGACAGAG TG AGATGATGC GGRGTTIERACAGCAGCEAGCCCCTCITICTT ACAGGCC CCAC TGGEAARACTEE
CACGATCGCCARGGTGGG! CTCTTTGCCGCCT G TTCCATCGCCTGEACCECTGCGACGCTGECTEGCT CCCTGEAGCCT GARCTTCTGCAT GCCTEECGTGATCATGAGCCGRGAGGTECT ! IGG
GGCAGRTGETAGCGTCCGCTACCCTGTGETICACCCGCATCCTAACTGT! CCAGAGCCTGGEGTCCGAAG CCGCACATTGGCARGTGTCTCC! STACACCACCCATGAGGACGT T TGTCCGEA
TTTGGCTTCCCCGACCCGCAGAGCCGCTTETACGGTGTTTACTGC TACCGCCAGCACTAGGACCTGGEGCCCTC GGITTGCAGGGETGCAGTGTGICTGGTCTTATGAEATGCAGCAGUTTITT TTAC AGAACARRA
COCTGCCECATTCCCTCACTGGCTGTGTATTTATT GAGTGETTCGTTITCCCTTGETG CATTTTRAC AGGGGTACATTAGAGATCTCCATAACAGY] TCACCABGCTATCACATTACACT! ACRA CCCACCCT
TGTTTIITATACTICTCARTTTAAATTTICT CATTTTTITACTATTTTTTGTARAGCAARCAGBACCCRAT (CCAGTRCAGGCTCC GCTACATGCTGAGCCGT! TATCCGAGCTCCGCCATCGCACRAT GCTGCACC
GCCTCCCTTTECTCCTGEATGCCCCACTC TCATGCTTGCTCCCCTGEGCCATTTGCGGTTTTETGGECT GCGRAATTGTCCTGATGAGCARATACRECARC TTCAT ACCTCCAGCTGEEARTCCCTCCCT
TCTH G’ 'CCECCATCCAGGCTEETCTCL! CCTTAAGGAGGTT GAGTGGECGETG TG CCTTCATGAGGTTICAGCCCCGCTAG ele TTCTGGAATGGGAGTTTCTGACTGE: TACTTGTATT
TCTAGAATGCCECCEEGAGTCCEGECATEETGGEC AGTTCTCCCTGCCCCTCAGCCTY CGGCAGITGACGECCAGCCCTCTC 2:X TGGACTCCGC TTH TTGTCATGC
T GGCCTCCEEAGCTGEECTTTEEECCTCT CCACCTCTACTTCTCTGT TGTA AGGTCATGGAGATGATCARTGCCARCGCCAAGACCAGAGEGCGCATCATIGACTTICARAGAGATCCAGTACGECT
CCAGTTCTAGGCTTCC! tel AAACTCCCCTCCCCETITCCCCTICCCCTCTCGETIC ACCCCCGGGTGAACCCCA‘EGTATGGGCCTG)\GTACBTCCIGGACCTGFTG(ZL”LCTGTACAAA.‘\AGCACAAA(K:GA
CARAGRATCTGTTTIGTIGTCATITGTT' 'CTGTTTCCCTGT CCTCAGGTGTGTGTACTTT GRARATGACGGTCCCTGT GCGTAT TTACAGCRGACTTT ARTCCAGTTIE! TG
GG T TGETGCTATGAL “CTTC! BAR AGGAGCTGGA 'CACAAGAGTTCGCCI\I\GBGAATCAATCAGGAATETGGAICCTTGTCCTTTCTCTCRPACTCCC
TGAAGARGCTCGTCCCCTTTCAGCTCCCTGR TCGAAGAGTGAGCAC GRACCCARBGATAA; TRAACA
TACTGATTCCTITGTCTGGGCGTTTCGACATGTITT GTGAGATITAT TT GACGTGTCTTATC

CCARTCAGAACGICAAGCTCGTGGTICTGCTTITCARTTCTGACTCCARCUCTGACARGGCCRRACARGTIGAAC
GATGACAGATTACCGCATTAAGTACCCTAARGCCGACATECAGATTTTGCCTGTGTCTGEAGAGTITICAAGRG
CCCTGGCCCIGEAA"TAGGATCCTCCCACTTTAACAATGAATCTTTGCTCTI‘CTTCTGCCA(‘GTCGALC‘.\‘CGTCT
TTACTACAGRATICCT G CARCAAATATATTTICCAATCATCTTCA
GCCAGTATGACCC) TTGTTIATAGTG nm-rcccAGrr ACCATTTTGCCTTTACTCAGAAARCTG
CTICTGGAGAARCTATGGGTTTGGCATCACGTGT ATTTAT ICTTGTCCGAGTEEEIGGCTTTGATE

T TCCATCCARGECTEGEGGCTCEAGGATGTGGACCTTTTCAACAAGGTTGTCCAGGCAGGTITGARGACETTTA

D D D D D GGAGCCAGGAAGTAGGAGTAGICCACGTCCACCAT CCTETCTTITGTGATCCCARTCITGACCCCARRCAGTAC!
AAATGTGCTIGGCGGTCCARAGCATCGACCTATGEG TCCACACAGCAGCTGE! GATGTGGCT! TG
ATCCARGTTACRGTAARAGCAGCAATAATAATGGCTCAGTGAGGACAGCCTARTGTCCAGCTTTECTGEAAAAGR
COTTTTTARTTATCTRATTTATTTITC: TTTTTTGTA’ GIT’ GICCGTATACAAGGATATA
FIGURE 14 TTTTACAAGTGETTTICTTACATAGGACTCCTTTAAGATTGACCTTTCTGAACARGRAGGTGATCAGTGTETECC
TTTGAACACATCTTCTTGCTGARCATTATGTAGCAGACCTGCTTAACTTTGACTTGARRTGTACCTGATGARCRR
AACTTTTTTARARAAATGTTTTCITTTGAGACCCT TTECTICCAGTCCTATERCAGARRACGTGARCATICCTGCA
ARGTATTATTGTARCAARACACTIGTARCTCTGETAAATGTTCTGT TETCATTGTTAACAT TCCACAGRTTCTACC
TTTTGTGTTTTGTTITTITTTITTTACAATTGTTT TARAGCCAT T TCATGITCCAGTTGTARGATARCGARATGT
GATAATAGCTGTTTCATCATTGTCTTCAGGAGRAGCTTICCAGAGTTGATCATITCCCCICATGGTACTCTGCICR
GCATGG AGGTTTTITGITIGTTTTGTTTTGTICTITTTTTGAGACGEAGTCTCACTCTGITACCCAGGE
TGGAATGCAGTGECECAATCTTGGCTCACTTTARCCTCCACTTCCCTE AAGCARTTCCCCTGCCTTTGCCT

LVPLLLLPGSYGLPFYNGFYY: T ETPEETLFTYQGASVILPCRYRYE
PALVSPRRVRVYHWKL.:ENGAPEKDVLVAIGLRHRSFGDYQGRVHL}\QDKE‘%DVSLE IQDLRLEDYGRYRCEVID
FPYOSPNGRYQFNFHE! CREQRAVVASFEQLF LQDATVQYP
IMLPROPCGGPGLARGVRSYGP RHRRLHRYDVEFCF ATALKGRVY Y LEHPEKLTLTEAREACQEDDAT IAKVGOLE
ARWKFHGLDRCDAGH YP GPP PDPOSRLYGVYCYRQH




FIGURE 15B
CCCEAGTAGCTGGGAT TACAGGCACACACCACCACGCCCAGCTAGTTTTT TTGTATTTTTAGTAGAGACGGGGTT
TCACCATGCA TGGCCACGTAGGTTTTARAGCA AGGCACR 16TGECT

GTICTCGTGGTAGTICATTCGGCCTARATAGACCT GGCAT TABATTT TTTGGCATTTTCTCTTCTT
GACCCTTCICTITARAGGGTAABATATIRATGTI TAGAATGACRARGATGAAT TATTACAATARATCTGATGTAC

TGABACACACACACATACACCCTAATCAARAC TGTATTTGGTTTIGTTCCTTICATC
CTGECTGT X TTCATTCTTTCATTACTGTTTTGTITTATCCTTTGTATCTGARRTA
CCTTTAATTTATTTAATATCTGTTGTTCAGAGCTCTGCCATTTCTTGAGTACCTGTTAGTTAGTATTATTIATGT
GTATCGGGAGTGIGITTAGIC TG TTTTATTTGCAG TARACCGATCTCCARRGAT TTCCTTTIGGARACGCTTTTT
CCCCTCCTTARTTITTATATTCCTTACTGT TT TAC TARATATTARGTGTICT TTGACAATTI TGETGCTCATGTG
TTTTGEGEACARRAGTGARATGAATCTGTCAT TR ACCAGAARGTTRAAATTCTCAGRTCARATGTGCCTTAATAR

BATTTGTTTICATTTAGATTT GACTTGCCATTITARTACACGTCATIGGAGGGCTGCGTATTTG
TAAATAGCCTGATGCTCATITGGARRAATARACCAGTGARCARTATTTTICTATTGTACTT TTCAGARCCATTTT
GTCTCATTATTCCTGTTTTAGC TGRAGAATTGTAT TACATTTGGAGAGT: TTARACACG

goodao

FIGURE 16
MAARGRRAWLSVLLGLVLGFVLASRLV] QAGGA) GAQLWPRGS
D1 LFVGVMTAQKYLQTRAVARYRTWS KTTPGKVQFFSSEGSD BT YPPOKKSF
MMLKYMHDHYLDK TKGDRLENF' LFLGQTGLGTTEEMGRLALEPGENFCMGGEGV
T TGKCI TTHEDVE' OCVWS YEMOQLE KGYIRDLHNSKIHOR
ITLHPNKNPPYQYRLHSYMLSRKISELRERTIQLHREIVLMSKYSNTETHKEDLQLGIPP SFMRFQPROREEILE
WEFLTGKYL, G REALDDIVMQUMEMINANAKTRGRIIDFKEIQYGY LD
LLLLYKKHKGK P LOQTESKIQF INQESGSLSELSNSLKKLVPFOLPGSKSE

INILIPLSGRFDMFVRFMGNFERTCLI PNQNVKLYVLLENSD! YRIKYPKADMO
3 FCDVDLVFTTEF LORCRANTVL.GOQIYFPTIF SQYDPKIVYSGKVE.

DNHFAPTORTGFWRNYGEGITCT, ¥ DVSI! /DLENKVVQAGLKTERSOF!
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FIGURE 19

TCTCAGGECTTCATACAGGARATCTATTIGCTGTGT CAAGTICCAGAGAARAGCTTCTGT TCGTCCARGTTACTAR
CCAGGCTAAACCACATAGACGT! GAGTGCCCCACTGTTGATGBGGTARGAGEA

TCCTGTACTGAS GTTGACC: CTCACCAT 2 GTTCCITCTGTACCTGTCTGE! \GT

A ATGCTCTECCCTT CTGCTAACCTAGGGCTACTGTTG

ATTTTGACTATCTICTTAGTGECCGAAGCGGAGGG TECTGCTCAACCARACRACTCATIAATGCTGCARACT!
TCATGCTTTAGCTTCARGCAGTTTATGTATGEAT TTACACAGAACTACTCGRAAGTA

CTCGCAGARGTIAACACTICATGECCTGTARAGAT GGCTACARATGCTGTGCITIGTTGCCCTCCTATCGCATTA
AGAAATTTGATCATAATAACAT TAATCCT! (GGCCAGCCTTCCTGCACAARRGCCTACAGGAAAG:

CRAATGAGRCCARGGARAC! TGTACTGATI TARCCTGGGTCTCCAGRCCTGATCAGRATICGGAC
CTTCAGATICGICCAGTGECCATCACTCATGACGE GTATTACAGATGCATARTGGTAACACCIGATGGGRRTTIC
CATCGTGGATATCACCTCCABGTGTTAGTT: CTGAACTGACCCTETITCAAAACAGGAATAGARCTGCAGTA

TGCARGGCAGTTGCA CAGCTGCGCAGAT CTCCTGEATCCCAGAGEECGAT CTARGCAAG!
TACTGGAGCAATGGCACAGTGACTGTTAAGAGTAL CTGGEAGGTCCACARTGTGTCTACK

CACGTCTCCCATTIGACT ACAAGAGTCTGTACATAGAGCTACTICCTGITCCAGGTGCCAARAARTCAGCA
ABATTATATATTICCATATATCATCCTTACTATTAT TATTTTGACCATCETGGGATTCATTTGGTIGTIGRRAGTC
ARTGECTECAG! TATABATTGAATARAACAGARTCTACTCCAGITGTT TGARATGCAGCCCTAT
GCCAGCTACAC: TCCTCTCTATGATACT] CAAGGTGAAGGCATCTCAGGCATTACRARGT

Gi ACAGACCTCCATACTTTATARGTTGITGGACTCT CARGAAACAACABCABACGAGATACAT
TATAATTACTGICTGATTTICTIACAGITCTAGAA TGARGACTTATATTGARAT TAGGTTTTCCARGGTICTTAG
AAGACATTTTAATGGATTCICATICATACCCT TGTATAATTGGART T TTGATICT TAGCTGCTACCAGCTAGTT
CTCTGAAGAACTGATGTTATTAC ARTACATGCCCATGACCARRTATICARATTGTGCAGGACAGTANAT
ARTGAARACCAAATTICCTCAAGABATARCTGA CRAGTGTGAACAGTTTCTTGTGTATCCTTICAGA.
ATATTTTANTGTACATATGACATGTGTATATGCCTATGGTATATGIGTCARTI TATG TG TCCCCT PACATATACA

TGCACATATCTTT( AGGCACC G ATACACTECATTACTGTTCTATACATATGARAACCTARTAR
TATAAGTCTTAGAGATCATTTTATATCAT AGTAGAGCTACCTCATTCTTITTAATGGT TATATABBRRTTCC
ATTGTATAGTTATATCATTATTTARTTAAARACAACCCTARTGAT! TAGATTCTTITARGTTTTGTET:
TTTCTETTARGTTTTGTITGIGGTAT ATACCACATAGARTGTTICTIGTICATATATCTCTTTGTTTTT!

AGTATATCTGTAGGATAACTTICTTGAGTGGAATT GTCAGGTCARRGGETTTGTGCATT I TACTATIGATATATA
TETTARATIGIGICARATATATATGTCARATTCCC TCCAACATIGT TTANATGTGCCT TTCCCTARRT TICTATT

TTAATAACTGTACTATICCTGCTTCTACAGTTGCCACTITCTCITT TTAATCARCCAGATTARAT TGTGAG
GAATTATACTATTTAATAAAAATGGATTTAT;
FIGURE 20
MLCPWRTANLGLLLILTIF! QPNNSLMLOT MDEKQT TSWRVK

MATNAVLCCRPIALRNLIIITHEIILRGQPSCTKAYRKETNETKETNC TDERITRVSRPDONSDLOIRPVAI THD
GYYRCIMYTPDGNFHRGYHLOVLVTPELTLEONRNRTAVC QISWIPEGDC; NGTVIVKS
e TVICHVSHLTGNKSLYIELLPVPGAKKSAKLY IPY T ILTI I ILTIVGE IWLLKVNGCRKYKLNKT
ESTPVVEEDENOP YASY TEKNNPLYDTTHKVKASQALQSEVDTDLETL
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FIGURE 17
GCTGGAGCCGRE ATGTCGAGCGCGEGCCGCEECEEEECTECCTGECCEE TGCTETTEREECTGCTG
TGGCECTGITAGTECCEEECEETEETECCECCARGACCGETECGEAGCTCGTGACCTGCGEETCEETCCTRAAGC
TGCTCARTACECACCACCGCGTECEGE TCGCACGACATCARATACGGATCCGECACCEECCAGCARTCEG
TGACCGGCETAGAGGCETCERACE GETACTE GCGECCGCTCEEAGEECEEETGCCCET
GCGEGTCCCCEETECECTGCGEGCAGRC TCACGCATGIGCT TACGEECARGAACCTGTACACGCACT
ACTTCCCGTCGCCECTGTCCARCARCCAGGAGGTGAGTECCTT GaC CGACGACCTGGACC
TATGEACAGTGCGCTGCTCTGGACAGCACTGEGAGCETGAGECTGCTGTGCGCTTACAGCATGTGEGCACCTCTG
TGTTCCIGTCAGTCACGGETGAGCAGTATGGRAGCCCCATCCE TGAGGTCCACGECATGCCCAGT
CCAACACGCACBRATACGTGGARGECCATGGARGECATCITCATCAAGCCTAGTGTIGGAGCCCTCT GTCAC
ATGAACTCIGAGTGTGTGEAT GGGT GTCTGCAGGECCACTCTT G
AGACTTTGEGTITETAGGEGTCCTCARGTGCCTTTGTGATTARA TCTATGA
good
FIGURE 18
1GLLLA TCGSVEKLLNT LHSHDIKY TGVEAS
DPANSYWRIRGGSEGGCPCGSPVRCGQAVRLTHVLIGKNL PSPLSNNQEVSAFGEDGEGDDLDLHIVRCS
c TSVFLSVIGEQYGSPIRGO HNTHKAMEGIF T
good
FIGURE 21 .
ARGGCTGTEGRCCC TGGCAGETGGCCCCCCTAGGAGAGCTCTGGECACAT ICGAATCTICCCARRS
TCCAATAATAAARATTCGAAGACTTTGGCAC TGIGTETGIGTGTGTATGETTGT GTAGGACAGGTT
TCGGGEATECGCEETACGCGE TACCACCCCTCAEAGECCCCCACCCCCARACECCCAGECCGCCTCCCCACTC
CCECAAGCAGCCCCAGCCGEEGACTT A ~GGEEACCCTGAGCCABAGGTGCGGAG
CIGC ITCGGUTTCCCE TCGEGCGCTGTACCCAGAGCT CCECEGCCE
GCGEACC GACTCEEEGCTCCCEAGGEACEUCATES GGEECGCCCCTTTC
TEGCTRTEECCGCTGCCCAAGCTRECGCTGCTGCE TCTETIGTGGETGCTTTTCCAGCEGACGCGTCCCCAGGGE

BGOBCCEGECCACTGCAGTECTACGGAGTTGEACC CTIGGECGACT TEAACTCCTCGTGAEAGCCTCTTEGGEAC
CTGGGAGCCCCCTCCEAGTTACACCTCC: \GCCRA, " TACCGTTCCARCABARCCCAGACT G
GCCGGACGEAGCTGRETEACCATTCCTCOGGARCAGCTCACCATCTCTGACARACTCCTTGICTGEEGCACTARG
GCAGECCAGCCTCTCTGECCCCCCETCTTCETGARCCIAGARACCCARRTGARGCCARACGCCCCCCEECTEEGE
CCTGACGTGGACTTTTCCGRGGATGACCCCCTRGAGGCCACTGTCCATTGGGCCCCACCTACATGECCATCTCAT
BAARGTTCTGATCTGCCAGTTCCACTACCGRAGATG TCAGG! CGGCUTGEGACCCTGCTGEAACCGG: TGAAG
ACCATACCCCTGACCCCTGTTGAGATCCARGATTTGEAGCTAGCCACTGECTACAAAGTGIATGECCECTECCEE
ATGGAGARAGAAG TTTGTGGEGCEAGT CCATTTTGTCCIT: \GRCA! CCTTCTGCTCCARAR
GATGTGTGEETATCAGGGARCCTCTGTEEGACEC TTTGCITCTATGGARGECCCCAGEE
CCCTGTGTGCAGETERGCT TCTGETTCTGCETTGGAGGTCETEAGCTGAGTCC TACCTGE
TGCIGCTCCCTARTTCCCAGT TGGECCAGGETETCCECTGTCARCGCCACARGCTGEGAGCCTCTC
ACCARCCTCICTTTGGTCTECT TGGATTCAGCCT! GTAGCGTGGCAGTCAGCAGCAT G
ACGGAGCTACTGGTGACCTGGCARCCGGEGCCTEEEEARCCACTGEAGCATGTAGTCGACTGGGCTCCAGRATGEE
GRCCCCC "CAACTGGGTCCGECTTCCCCCTGGGAACCTCACTCCTCTGT TACCAGGGARTTTCACT
GEGETCCCCTATCGARTCACTGIGACCGCRGTCICTGCTTCAGGCTIGECCTCTGCATCCTCCGTCTGEEGE
7T ITAGCACCCCTAGE CGCTTTGECEACTCCARGATGCCCCTCCAGGEACCCLEEES
TAGCE TCCCARGECACCAGCTICGAGRCCACCTCACCCACTACACCTTGIETGS
KCCAGCCCCTCCGTCTCCATGRATGTGAGTGECAACACACAGAGTGTCACCCTGCCIGACCEICCTIGGEETCCT
TEIGAGCT TGACAGCATCTACCATCGCTGEACAGGGCCCTCCTEETCCCATCCTCCEECTICATCTACCA
GATARCACCCTGAGGTGGRAAGTTCT TCCTATICTTGT GCTTGTTCCTGTTGEGCTGTGECCTG
AGCCTGGRCCACCTCTGEAAGGTECTACCACCTAAGECACARACTGETGCCCCCTEEGTCTEES: TICCT
GRTCCTGCCABCAGCAGTTCAGGCCAGCCCCACAT GEAGCAAGTACCTGAGECCCAGCCCCTIGEEEACTTECCT
ATCCTGGARE! TGGAGECC TTAT TCCTCCCAGCCCECCCAGECCACCECCCCGETT
GACTCTGGETATGAGAAGCACTTCCTGCCCACACC TGAGGAGCTEEECCTTCTGEGGCCCCCCAGGCCACAGGTT
CTGECCTEAACCACACETCTESCTEEGEGCTGCCAGCCAGGCTAGAGGGATGCTCATGCAGETTGCACCCCAGTC
CIGGATTACCCCTCTIGATGEATGAAGACACTGAGGACTCAGAGAGGCTGAGTCACT TACCTGAGEACACCCAGE

CAGGCAGAGCTGGEATTGARGEACE TGGCCCCCAT GGATGGAAGGTGS
AGCARA TACATGARATTGAGAGTGGCAGC TGCCTGCCARRATCTGT TCCECTETARCAGAACTGRATTT
GGACCCCA AGTGGCTCACGCCTGTAATCCCAGCACTTTY C: GATCACTTAGAGCTA

GGAGTTIGAGACCAGCCTEGECAATATAGCA] CCCTCACTAC TAARACATCA ? TT
BAGCTGGECATGATGECACACACCTGTAGTCCGAGCCACT TGGGAGGCTGRGETGEGACGATCCET IGAGCCCAGE
AGITCGARGCTGCAGEEACCTCTGAT TECACCACT GCACTCCAGECTGGGTARCAGARTGAGACCT TATCTCARA
AATAARCAAACTAAT. GGGCACCATCTCAGE
TCCCTTGCATCCAGGTIGCAGCATGEACTGAGTICT TCRCARCAGRATGTGGTCAGARGTGACATATGCCA G
GEETCTEECTGEGEGCTCCCCCACATCCT TICCTTGCCTATGAGCTGGARCATAACACATGCCTATGATCCAGCT
TTGGETCATACCC] CARGRBAT! AACCTGAATCCCTGAATGACTGCATGGATAGAR
CCACTAAGAAARAATAAACTTTTATATITTTATA

GC A A BCTG
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FIGURE 22
FIGURE 24
MRGGRGAPFWIWPLEKLALLPLLAVLEQRTRPOGS AGRLOCYGVGPLGDLNCSWEPLGDLGAP SELHLOSQKYRS
NKTQTVAVAAGRSWVAI PREQLTMSDKLLVNGTKAGQPLWPPVEV! MKENAPRL F ERTVH MRGORSLLLGPARLCLRLLLLLGYRRRCPPLIRGLVORWRYGKVCLRSLLYNSFGGSDT PVYRLVDN
WAPPTWE SHKVLICQF TLLEPELKT IPLTPVEIQDLEL ILS IRWFGVGRNDIATVSICKKCIYPKPARTHACS ICNRCVLKMDHHCPWLNNCVGHYNBRYFFSFCFFMTLGCVYCS
FQIPPSARK CGT: 0 CVOVEYKVHE ITCCCST] YGSWDLFREAYAAIETYHQTPPRPTFSF HKSLVYLWFLCSSVALALGALTVRKAVLTSRGETSTERHINKK
VNATSWEPTLINLSLVCLD TAGSTELLVIWQPGPGERL: NI ERRRLQAKGRVERNEY! LDNWKVELGVDT! TRVLLE SSHLE x.
LLPGNF TVGVPYRITVT] S REELAPLVGP TPAT RGHLT
HYTLCAQSGTSPSVCMNVSGNTQSVTLPDLPWGPCELWVIASTIAGOGPPGPI LRLHLPDNTLRWKVLPGILE LW
LELLGCGLSLATSGRCY HMEQUEEROPLGDLR 1LEVEEMERPPVMESS
QPAQATAPLDSGYEKHFLPTPEELGLLGPPRPQVLA
ooooao ooooad
FIGURE 23
. FIGURE 25
GGCACGAGGGCTGCCTERCRE TTGGATTGAGCCGEG CGEEECETCE
SGCAGTEAGCG GGCTACGEGECTCGETITGEC! TGEGGAGTCEECAGGCEE TCCEECTECETCTTCCCGCAGOGC TACCCGCCATECGCCTECCECECCEEECCRCECTEEEECT
CAGGAACCATGCGAGGCCAGCGGAGCCTECTGCTEEECCCGECCCECCICTRCTCCGCCTCCITCTGCTRCTER CCTECCECTTCTGCTGCTECTGCCECOCGCECCEERAGECCECCAAGAAGCCGACEETCTE CEGEE
GTTACAGGCECCECTGTICCACCTCTACTCCGGEET CTAGTAC C GCTACGGCABGGTCTGCCTGECGCT GCT ABGTITAAC TGG: CCGCAR TTIGECEGC ACGGCTTGGGA
CCTGCTCTACAACTCCTTTGGGGGCAGTGACACCGCTGTTERATGCTGCCT TTGAGCCTGICTACTGECTGETAG ARA CTGICCARGTACGAGTCCAGCGAGA TTCGCCTCCTGGAGATCCTGEACGEGCICTGCEAGAGCAG
ACAACGTGATCCGCTGGTTT T GCCACCETCTCCATCTGTAAGAAGT 2 CEACTTCEAATGCANTCAGATGCTAGAGGCGCAGGAGGAGCACCTGGAGE GGCTGCAGCTGAAGAGCE;
CCARGCCAGC! \CACACCACTGCAGCATCTGCAAC TGTGTGCTGAAGATGGATCACCACTGCCCCTEGT ATATCCTGACTTATTCGAGTGGTTTIGTGT: GACACTGARAGTGT! TCCAGGA T C
TARACAATTGTGTGGGCCACTATAACCATCEGTAC TTCT TCTCTTTCTGCTTTTTCATGACTCTGEGCTGTETCT CTGICICECATGCCAGEGLGGATCCCAGAGECCCT GLAGCGEEARTGGCCACTGCAGCGEAGATGGGAGCAGACA
ACTGCAGCTATGGARGTTGEGACCTTTTCCGGEAGGCTTATGCTGCCATTGAGACTTATCACCAGACCCCACCAC GEGCGACEEETCCIGCCGETGCCACATGGEGTRCCAGGGCCCGCTGTGCACTEACTGCATGGACGECTACTTCAG
CCACCTTCTCCTTTC TGACTCAC: GICTTGTCTACCTCTGETTICCTGTECAGTTCTGTGECAC CTCECTCOGEARCGAGACCCACAGCATCT! GCOTGTGACCAGTCCTGCAAGACGTECTCGEGCCTGACCAR
TGCCOTGGE CTAACTGTATGGCATGCIGTT CTCATCAGTCOAGGTGAGACTAGCATCGARAGECACATCA CAGAGACTGCGGCEAGTETGAAGTGEGCTGEETGC TGEACGAGEECGCCTGIETEGATETCEACCAGTGIECEEE
GTCGGCTACAGECCARGEGE. TAGGAATCCTTACARCTACGECTGCTTGGACA CGAGCCECCTCCCTECAGCECTGCGCAGTICTGTAAGARCGCCAACGGCTCCTACACGTGCGARGATGTGEACGA
CTGE TATICCT T GGCTTACTCGGGTGCTCTTACCTTICTAGT TG GTGCTCACTAGCA CTGT CG: CTGCTACAATACTCCAGGEAGCTACGTCTGTGT
CCCATGGGAATEGAATGAGCTBEGAGOCCCCTCOC TEEGTGACTGCTCACTCAGCCTCTGTGATGGCAGTETGAS GTETCCTGACEGCTTCEAAGAAACGGAAGATGCCT GTGTGCCET GAGGCTGABGCCAC
CTGEACTGTGTCAGCCACGACTCGAGCACTCATTC TGCTCCCTATGT TATTTCARGEGCCTCCARGEECAGTTTT CCCGACACAGCTGECCTCCCGCGAAGACCTGIARTGTGCCGEACT TACCCTTTARATTATTCAGRAGGATGTCCC
TCTCAGARTCCTTGATCAARAAGAGCCAGTGGECC TGCCTTAGEE TACCATGCAGGACARTICARGEACCAGCCT GTGEARRATOTEECCCTGAGGATECCETCTCCTGCASTEGACAGCGGE TGCCTGCTCTICTARCGS
TITTACCACTGC A A ATCTTAGGACTGACATCCCTTTACTCAGE GRAG TTGATICTCATTTETCCCTT TGCATTTCTTGETTGTICT TARACAGACT TG TATATT T TGATACAGTT
TICCABCCCCAGACTAGGGETCAGGCAGCTAGCTACCTACCT TGCCCAGTECTGACCCEEACCTCCICCAGGATA CTTTGTAAT) TTGACCATTGT: ATCAGGAR 2 A
CAGCACTGGAGTTGE CCACCTCTTCTACTIGCTGT \CACCTGACTAGT! GCTGAGATCTTGG
CTTCTCAACAGGGCARAGATACCAGGCCT TECTGAGGTCACTGCCACTICTCACATGCTIGCT TAAGGGAGCAC
AAARTARAGGTATTCGATTTTTARAGATAARRRAAAARRAAAARAAA
googno gooogao
FIGURE 26 FIGURE 28
MRLPRRAALGLLE: TEC NQGMVDTAKKNF TLSKYESSEIRL S LELHED. LD ARLALOARGCSVKIHTAHYDPGHCF AESRELPVRCAGDWL
LELLEGLC ECNQMLEAQEEH QLRSEYPDLEEWEF CVKTLKVCCSRGTYGPDCLACQSGSQRECSE PROLGWGGRGARVCAYVRMVFLALYVLE LADEEFDVVVCDOVSACTPVFRLARRRKKILF YCHFPDLLLTKRDST
NGHCSGDGSROGDGSCRCHMGYQGPLCTDCMDGYF SSLRNETHSICTACDESCKTCSGLTNRDCGECEVGWVLDE LKRLYRAPIDWIEEYTTGMADCT LVNSQFTAAVFKETFKSLSH! 'TSFD. T.ODTA
GACVDVDECAREPPPCSAAOF CKNANGS Y TCEDVD ECSLAEKTCVRKNENCYNTRGS YVCVCEDGEEETEDACVE st TLALEALVOLRGRLTSQDWERVELIVAGS L ENVERYQELKKMVQQSDLGOYVIFL
PAEARATEGESPTQLPSREDL RSFSDKQKISLLHSCICVLYTP SNEHF GIVPLEAMYMOCEVT IDHSVIGFLCEPDPVHFSEALEK

FIREPSLKATMGLAGRARVKEKF SPEAFTEQLYRYVIKLLY

goooad gooogao

FIGURE 27 FIGURE 29

TECACTTECRECTCCAGEECCATERS e S —— GTTATTTATIGACTTTTGCCARGGCTIGGTCACAACARTCATATTCACGTARTTTTCCCCCTTTIGETGRCAGAAC
st s -, N Teace oo TGTAGCAAT: :ACAAGCAGCGRATGAAGCETTTICTCAGCTTTTGEARTTGCTICGACCTGACATC
CGEGTETAGCETGAAGATCTGEACAGCGCACTACG ACCCEEECCACTGTTTCGCT GCCGCGAGCTRCCEET CGITETAACCGTTTECCACTTCTTCAGATATTT AARAGTACCACTGAGTCAGTGAGE! CAGATTGG
GCGCTETECC TGGCTECCECEAGECCTEEECTEEGRCEREC CCOCCETCTGCRECTACGTEOG TATTARTGAGATACGAGGGTTGT IGCTGEGTGTITGITICCTGAGCTARGTGATCARGACTGTAGIGGAGTTGCA
CATEGTTTTCCTGECGCICTACGTGCTGTTCCT! GTTCGACGTCGTAGTCIG CAGGTGT GCTARCAT ITAGGTTTARAC COCCTTTGCGTTICATATGT. CTACTGECTTTGT
TGCCTETAT TCAGGCTGRCTAGACGEC TCCTATTTTACTGTCACTICCCAGATCTGCT TAGCTGGAGTAGTTGGCTIGCTTIGTGTTAGGAGGATCCAGATCATGTTGECTACAGGGAGATGCICICTITEAG
TCT C; 5 TTCTTTTCTTAARCGACTATACAGGRE CC TTGAC T CCRCAGE AGGCTCCTEGECATTGATTCCATTTCAATCTCATT CTGGATATCTGTTCAT TGAGT! TCA
CATGGCAGACTGCATCTTAGTCAACAGCCAGT TCACAGCTGCTGTTTTTARGGAAACATTCARGTCCCTGTCTCA TACGCIATTTAARIGICACTTITTTGCCTATGCCCCETTITTT TCARTTAATTGT cC
CATAGRCCCTGATGTCCTCTATCCATCTCTARATG TCACCAGCTITGACTCAGTIGTICCTGARRAGCTGGATCR ABCICCICICIGCACETAGRICATTITITARAGCT AATCIAAGCACATCT. A TARGGTTG
CCTAGTCH T TCCTEOTGOTCT COATCAACAGATAC TGACTTTGEE AAATGGCTTTAGARTCATTTGGG TTTGAGGGTGTG TTATTTTGAGTCATGART CTACAAGCTCTGTGAATCAGAC
AT GOARGCOCTAGMACAGCTGCGIG S TGACATCCCARGAT TCTGATCOTGECAGE CAGCTTARATACCCACACCTTITITTCGTAGGTGGGCTTTICCTATCAGAGCT TGGCTCATAACCARATARAGTT
T A A GTCCTGOAGARTGTGGARCATTATCACGALT TGGTCOAACAGTCCGACCT TTTTGAAGGCCATGGCTTTTCACACAGTTATTTTAT TT TATGACGTTATCTGARRGCAGACTGTTAGEAGCAGTA
TGGCCAGTATGTGACCTTCT TG TCTTTCTCAGACARACAGAAAATCTCCCTCCTCCACAGCTGCACGTGTET T TGTCAC e CTARAR TGATCAGTTICTTT \GGARACATTG
GCTTTACACACCAAGCAATGAGCRCTITGGCAT TG TCCCTC A TGTACATG TGCCH TCATTGC TGCTCTAARCAGTATGACTATTCTTITCCCCCACTCT TARRCAGTGTGATGTGTGTTAT
TGTTAATTCGEGTEGACCCTTGGAGTCCATTGACCACAGTETCACAGGET TTCTGTGTGAGCCTGACCCEGTGCR

CTTCTCAGAAGCARTAGARAAGTTCATCCGTGRACCT ICCTTAR ‘CCACCATGGE TC T AGAGCCAG

AGTY TTTTCCCCTGAAGCATT TACAGAACAGCTCTACCGATATGT TACCARACTGCTGGTATARTC

AGATTGTTTITARGATCTCCATTAATE' TTTTT: TTGTA CCABTTTT CCi CT

AGRATCTAATGCAGAAGAGATCTTITAARAAATARACTTGAGTCTTGAATGEGAGCCACTTTCCTATATACCACA
CCTCCCTETCCACT TTICAGRARAACCATGT TGCTATAATCATTCCARATITIGCCAGTGTTAAGTTAC
ARATGIGGTGTCATTCCATET TCAGCACAGTATITTAATTATATT TICTCGGEAT TATTECTCI TCIGTCTATAR

ATTTTGAATGATACTGIGCCT TAATTGGTTTT GTTTABGTGIGTATCATTATCARRGTTIGATTARTTTGGC
TICATAGTATAATCAGAGCAGGGT TTCCCAGATTCARTCCACCGAAGTGTTCACTETCATCTGTTAG
GGAATTTITGITIGECCIGTCTTTGCCTGGATCCA’ GTGCTCTGTATTTTTTITAAGATAATTTGTAT

TTTTGCACACTGAGATATAATARAAGGTGTTTATC
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FIGURE 30 FIGURE 32
MCST.SKGGETLIRYLNVIFLEMPRELVMFQLIVRKAQLLSARRSFFKANVSTSKGIT MVSIPEYYEGKNVLLIGATGFLGKVLLEKLLRSCE KVNSVYVLVRQKAG K oF
REKIIAINSELTQPKLALSEEDKEVIIDSTNTIFHCAATVRENEN. LNVIATROLILLAQQM
VSTAYAYCRRKEIDRVVY! LIDSLEWMD DGLVND I TPKLIGDRPNTY I Y TKALAEYVVO)
TVRPSIVGA: "PGHI GKGILRTIRASNNAL T

MVYNCTTGSTNPFHWCEVGMTLPVF LNVRTNLKEP KKKKKK

gooaoaad

FIGURE 31

ARRAGC CGACGG TATTGCTGGACGGCCAGTGGEAGAGCEA. |:| |:| |:| I:l I:l

GGCCTIGAGCCTCTGCCTCTAGGATCAARATGGTTTCARTCCCAGAATACTATGARGECARGAACGTCCTCCTCAC

AGGAGCTACCGGTTTTC "GCTTC TTGCTGAGGTCTTGTCCTAAGGIGARTTCAGTATA

TETITTGGTGAGGCAGARAGCT JACCRCAAGRGCGAGT! TCCTTAGTGGCAAGCTTTTTGA FIGURE 33

- CAGATI SATGRAAATCCAGATITT. RATTATAGCABTCAACAGCGARCTCACCCAACCTARACT

secTCTC GGTGATCATAGATTCTACCAATATTATATTCCACTGT! TACAGTARG TCCTAGCTGCCECCACCCRRAACAGCC TETCCTGETGCCCCEECTCCCTGCCCCGCGCCCAGTCATE
GTTTAATGAABATTTAAGGGATGCTGTICAGT TARATGTGATTIGCARCGCGACAGCTTATICTCCTTGCACARCA

AATGAAL TCTGGRAGTGITCAT TGT. A GCATATGCCTACTGTAATCG CATATTGATGAAGT ACCCTECGCCCCTCACTCCTCCCGCTCCATCTGCTGCTGCTGCTGCTGCTCAGTGCGGCEGIGTGCCGEECTGAG
AGICTATCCACCACCTGTGGATCCCAAGAAGCTGA TTGATICTTTAGAGTGGATGGATGATGGCCTAGTARRTGA GCTGGECTCGARRCCGAARGTCCCATCCEEACCCT CCARGTGEAGACCCTEETEEAGCCCCCAGRACCATGTGE
TATCACGCCRARAAT GACCTAATACATACATATACACARAAGCATTGGCAGAATATGTTGTACA GAGCCCECTGETTT! ACGCTTCACATACACT GCTTGGTAGATGGACGTATTATTGACACC

ACAAGABGGEAGCAAAACTARATGIGGCAATIGTAAGECCATCGAT IGTTGGTGCCAGTTGEARAGAACCTTTTCC TCCCTGACCAGAGACCCTCTGEITAT, TTGGCCARRAGE TCCAGGTCTGGAGCAGAGTCTICTC

G TGATAACTTTAATGGACCAAGIGGICTCETTAT: TTCTICGAACAATACG GaC 16T GAAGGGCAATCATTCCTTCTCACTTGGCCTATG TTTCCACCA
TGCCTCCARCAATGECCTTIGCAGATCTIGTTCC TG TAGATGTAG TGICARCRTGAGTCT TG GCCTCE ICTGTCCCAGCEGATGCAGTGETGCASTATGACGT GGAGCTGATIGCACTAATCCGAGCCARCTACTGGCTA:
TTCCGEAGTTAATAGACCAAGARACATCATGETGTATAATT CAGGC TAATCCTTTCCACT CTGGTCARGGECATTTTGCCTCTEATAGGGATGGC CATGETGCCAGCCCTCCTEGECCTCATIGEGTATCACCTA
TGAAGTTGGETATGATTTTACCIGIGITTITGAATG T TAGAATARATCTTRARGAACCAAARAARARARLARARLA T8¢ CCAATAGACCCARAGTCTCC: GeT cean A
ABRARA T TABATTTIRABRARCTTA BAARAR BARARAA

goooad goooao

FIGURE 34 ’ FIGURE 36
MILRPSLLPLHLLLLL SPVRTLOVETLVEPPERC: HIHYTGSLVDGRIID K TLLGALLGTAWARRSQDLHCGACRAL 1AQUDPKKTIOMGSFRINPDGSQSVVEVEYARSE
TSLTRDPLVIELGOKQVIPGLEQSLLOMC IIPSHLAYGKRGE QYDVELIALIRANYWL RHLTELLEEICDRMKEYGEQIDPS THRKNY VR GIRIDSDISGTLKFACES IVEEYEDELIE
KLVKGI. LLGLIGYHLYRKANRPKVSKKKL SKKK FFSREADNVKDKLCSKRIDLCDHALHTSHDEL

O00a0oao
O00oaoao FIGURE 37

GAGGTTGAAGGACCCAGGCGTGTCAGCCCTGCTCC AGRGACCTIGEE! TGTCGTACGECCCTCA
FIGURE 35 TETTTGTEGTGEATGEACAGRCCEACATCCCATT CACGAGGL GARGCCACCGGAGACAGICGTGCAGT
GTEGECCCEEETGECTCTEEGETCTICTIGCTEITECT TGGECTGGCCGTCCAAGGCIGETTCCTCCT
CCTATTCTACGGCTGACCCCTEEIGGTCACGTGGATCTGTTCGCCACECARGTCTGEGTCCTTCGGCEATTGACT CAGCTGCACTGGCGTCT: TGETCACCCGOCTGCCTGACEEACCTGCAGGCTCCTGGEAGCAGCTGAT!
GGGGTCCTIGCTGTICEEGAGCCICTCCTAAGCTGCCTETTCOCGCAGAGTTTEGAGEGECEGETITCGEETCE CAAGAGCGARGGTCTCACGAGETCAACCCAGCAGCGEATCTCACAGGEGCCABCTCCAGCTTGACCEACAGCGRG
GTGTCIGATIGGGEGCTCGCACCECAGCACGLTBEAGTCCCGCTTAGGTACCAGTTAGCETCAGGGEAGCTGGGTC GGECCECTGTTATGGGAGACTCAGCT CTT ICAGCTACCACGATSGGECCCTTETG
AGGCGGTCACCC c TGTGTGECAGGCEGCG] GCTCTGGACAATCCCGGACAGCCETGOTCCCTG GTCACCARRAGCTGGCTACTACTACATCT: AGGTGCAGCTG TETGGEGCTECCCECTGEECCTGECT
CAGCCAGGTGTAGTTTCGEEAGCCACTGEGECCARAGTCAGAGTCCAGCGETCTTCCAGCGCTTGEECCACGEES AGCACCATCACCCACGGCCTCTACAAGCGCACACCCCECTACCCCGAGBRGCTEGAGCTGITGETCAGCCAGCAG
GOGGCCCTGRG: AGGTGGAGCGACCCCATTACGCTARAGATG? TGEEETTGECTEGCCCTGCTTCT TCACCCTECEGACGEGCCACCAGCAGCTCCCGEET CTEETGEEACAGCAGCTICCTGEGTGRTETGGTACACCT
GEGEECCCTECTEGGAACCECCTGEECTC CAGGATCTCCACTGTGGAGCA CTGGTGGA TCCGTGTECTGEA TEARCGCCTGGTICGACTGCETGATEGTACCCGETCTTAC
TGAACTAGRATGG! TTGCC GARGACCATT TCTTTCCGRATCAATCCAGA TICGEGGCTTTCATGGTGIGH] TGGTGCATTGGACATGEGTCTGACACGTRE: TCAGAGGG
TGGCAGCCAGTC: TGGAGGISCCTTATGCCCGCTCAGAGGCCCACCTCACAGAGCTGCTGEAGGAGATATG TGCCICAGGGERA ACTCA TEGECETGETGECICTCGCCTGTARTCCCAGCACTTTGEG
TEACK TATGGEGAACAGAT TGATCCTTCCACCCATCECAAGRACTACGTACGTGTAGTGEGCCG AGGCCAAGGCAGGCGGATCACCTGAGGTCAGGAGT TCGAGACCAGCCTEGCTARCATGGTCARRACCCCATCTCTA
GAATGGAGAATCCAGTGAACTGGACCTACAAGGCATCCGARTCGACTCAGATATTAGCGGCACCCTCARGTTTES CTAARBATACARBAATTAGCCSG: o TGCCTGTAATCCAGCTACTCAGGAGECTGAGECAGGAT:
GIGTGAGAGCATIGT TCATTGAATICTTTICCCGAGAGGCTGACAATGTTARAGA ATTTTGCTTARBCCCGGEAGGLGEAGET TGCAGTGAGCCGAGATCACACCACTGCACTCCARCCTGEEARACGTA
CARACTTTGCAGTAAGCGAACAGATCTTTETGACCATECCCTGCACATATCGCATGATGAGC TATGARCCACTGE GTGAGACTGTGCCTCAARAR ARARARA. BAARA

AGC: C TGGCTTGATEGATCACCCCC: GGCAATGCCTTTTATATATTATGTTIT
TACTGAAATTAACTGARRRAATATGARACC



oooogoag

FIGURE 38
MEESVVRPSVFVVDGQTDIPF 3) QGWF W) TRLPDG
PAGSHWEQL: TGRNSSL TQLGLAFLRGL TKAGYYYIYSKVQLG
GVGCPLGLASTITHGLYKRTPRYPEELELL' JQSPCERAT, LGGVVHLE,
RLRDGTRSYFGAFMV
FIGURE 39
GGCACH TCTCCGG! CCCTGAGATCTCARGAGTGACATTTGTGAGACCAGCTAATTTGA
TTAARATTCTCTIGGAATCAGCTTTGCTAGTATCATACCTGTGCCAGATTTCATC CAGCTGTITACAR
CATAGTAGCCACTCTGITGCIGGTCCTCAACTT \GATCATTC ‘GATCCTTGTAGT! TGCCC
AGCTGGTACATICTGTGATAATAARCAGGAATCAGATTTGCAGICCCTGTCCTCCARATAGTITCTCCAGCGCAGS
TGGACARAGGACCTGTGACATATGCAGGCAGTGTA. TGTTTTCRGGACT TGTTCCTCCACCAG
CAATGCAGAGTGIGACTGCACTCCAGEGTTTCACT GCCTGGEGGCAGGATGCAGCATGT G GGATTGTAR

ACAAGGTCARGAACTGACARARARAGGTTGTARAGACTGTTGCTTTGGGACATTTAACY

CTGTCGACCCTGGACARACTGTICTTTGGATGEAR BGTCTGTGCTIGTEARTGEEACGAAGGAGAGEGACGTGGT
CTGTGGACCATCICCAGOCGACCTCTCICOGEEAGCATCCTCTETGACCCCECETECCCCT CAGG
ACACTCTCCGCAGATCATCTCCTTCTTTCTTGCGC TGACGTCGACTGCGT TGCTCT TCC TG TCTT! A
GCTCCETTICTCIGTIGTTAAACGGGECH ACTCCTGTATATATTCARACAACC! CRGT
ACARACTACTCAAGAGGARGATGGCIGTAGCTGCCGAT TTCCAGAAGARGAAGANGGAGGATGTGAACTGTGAAR
TGGAAGTCAATAGGGCTGITGEGACTTICT TGARR AGAAGCAAGGAAATATGAGTCATCCGCTATCACAGCTTIC

CAC)

BAGCAAGARC] TCCTACATAATACCCAGGATIC GTTCTTTTCTARATGCCAATGAGTIG
GCCTTTARARATGCACCACTTTITTTITTITTTIGACAGGEICTCACTCTGTICACCCAGGCTGGACTGCAGIGEE
ACCACCATGGCTCTCTGCAGCCTT! TCTGGGAGCTCAACTEATCCTCCTGCCTCAGTCTCCTGAGTAGCTGE

AACTACRAGGAAGGGCCACCACACCTGACTARCTT TTTTGTTTIT TG T TTGGTARAGATGGCATTTCACCATSIT
GTACRGECTGETCTCARRCTCCTAGGTTCACTTIGBCCICCL: TGCTGGGATTACA TGAACTGCCAGE
CCCBGCC: TAATGCACCACTTTT! s ATGAGGACAGAGCTGGTGAT; A

AAAGCATTTTCTAGATACCACTTAACAGGTTEGAGCTAGT TTTTTTGARATCCAAAGAARAT TATAGTTTARATT
CRATTACATAGICCAGTGGTCCAACTATAATTATAATCARAATCARTGCAGGTITGITITTTGGTGCTARTATGA
CATATGACAATAAGCCACGAGGTGCAGTAAGTACCCGACTARAGT TTCCOTGGGTICTGTCATGTAACACGACAT
GCTCCACCGTCAGGEEEGAGTATGAGCAGAGTGCC TEAGT T TAGGCTCARGGACARARAACCTCAGGCCTEGAGE

AAGTTTIGGAAAGAGTTCAAGTGTCTGTATATCCTATGGTCT TCTCCATCCTCACACCTTCTGCCTTIGTCCTG
TCCCTTTTAAGCCAGGTTACATTCTARRAATTICT TARCT TTTAACATARTAT TTTATACC] CCABTAABTGA
ACTGCATATGA: 2 ABRBA

goooad

FIGURE 42

MAPONLSTFCLLLLYLIGAVIAGRDFYKTLGVPRS AS TKD TKKAYRKLALOLHPDRNPDDPOAQEKF ODLGAAYE
LSDS )YDT IFSHFF GDFGFMFGGTPRQODRNIPRGSDY VD LEVTLEEV YAGNF
EVVRNKPVARQAPGK TTQLGEGRF QMTQEVVCDECPNVKLVNEERTLEVET PF1

DGEPGDLRFRIKVVKHEIFERRGDDLY TRV, EMDITHLDGHKVHISRDKITRPGAKLH
DNNNIKGSL11IFDVDFPKEQLTEEAREGTKOLLKQGSVORVYNGIQGY

goodad

FIGURE 43

GCGCTGTCCTECTGTTACS GCTGGAGACACCATCTCCCACCGAGR
GTCAZGGCCCCATTEGCCCTECACCTCCICGTCCTCETCCCCATCCTCCTCAGCCIGGTGECCTCCCAGGRCTEE
AAGGCTGAACGCAGCCAAGACCCCTICGAGRAATGCATECAGEATCCTGACTATGAGCAGCTGCTCARGETEGTG
ACCTGGGGGCTCARTCEGACCCTGAAGCCCCAGABGGTGATT TTGECGCTGETGTGGCCGEECTGETGRC!
GCCARGGTGE! CGATGCTGE: AGGTCACCATCO SCAGATAACAGGATCEGEGGECCGCATCTTC
ACCTACCGOGACCAGRACACEEEC CTGGGAGCCATGCGCATGCCCAGCTCTCACAGGATCCTC
CACAAGCTCTGCCAGBGCCIGEGECTCAACCTEACCARGT TCACCCAGTACGACRRGAACACGTGGACGEAGETE

TCGAGGGCAGT

oA GYGRAGETGCGCAACTATGIGGTGGAG! TGCOCGAGARGCTGGGCTACGCCTIGCGTCCCCAGEAR
ARGGGCCACTCGCCCGAAGACATCTACCAGATGGC TCTCAACCAGGCCCTCAARGACCTCAAGECACTGEGCTGE
AGAAAGGCGAT T GGCACACGCT CTTGGRAATATCTTCTC CTGAGCCGECCE

GCCGTGCAGCTTCTGGGAGACGTGATGTCCGAGGATGECTICTTCTATCTCAGCTICGCCGAGGCCCTCCGEEEC
CACAGCTGCCTCAGCGACAGACTCCAGTACAGCCGCATCGTGEGTGECTGGEACCTGCTGCCEOGCECECTECTE
AGCTCGCTETCCGEGCTTGTSCTETTEARCGCECCCETGETEGCGATGACCCARGEACCECACGATETGCACETE
CAGATCGABGACCTCTCCCCCGECEC CTGRAGGTGCTGRAGGCCGACGTGETGCTGCTGACGECEAGCGGA
COGCEETGRAGCGCATCACCTTCTCECCEOCECT GOCCC! CATGCAGGAGGCECTGC TGCACTAC
GTGCCGGECCACCARGETGTTCCTAAGCTTCCGCAGGCCCTTCTEECEC! GCACATTGAAGGCGGCCACTCA
ABCACCGATCGCCCETCGCGCATGATTTTCTACCE GCCEUCECEOGAEEECECECTECTECTGECCTCETACACG

TGEICGEACGCGECGECARCETTCENC TGAGCC GTTGCGCTT GACGACGTGGC
GCATTGCACGGGCCTGTCGTGCGCT? TCTGEGACGECACCEECGETCGTCARGCET TEEGCEEAGGACCAGCAL
AGCCAGGGTGECTITGTGETACAGCCECCGELECTCTGE! CC TGACTGEACGETCCCTTATGGE
CGCATCTACTTTOCCGECGAGCACACCECCTACCCGCACGECTEEGTGEAGACGGCEGTCARGTCEGCRCTECET
GCCGCCATCARGATCAACAGE CTGCRATCGGACACEGCCAGCCCCGA CACGCATCTGACATG
GAGGGECAGGGECATGT CAGCCCCTCRCATGACE CCACCCT

CCAGTCC: CCAGTTATCTCTCCARAACACGACCCACACGAGEACCTCGCATTARRGTATTTTCGGARARA

(92)
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FIGURE 40

MGNSCYNIVATLLLVLNFERTRSLQDPCSNCRAGTEC PPNSFSSAGGQRTCDICRQCKGVERTR
KECSSISN; “PGFHCLGAGCSMC KQGOELTKKGCKDCCFGTFNDOKRGICRPET DGKSVLVNG
TKERDVVCGER SPADLSPGASSVT £SPQLISFFLALTSTALLF LLFF LTLRFSVVKRGRKKLLY IFK
QPFMRRVOT TQEEDGCSCRFPEEEEGGCEL

goood

FIGURE 41

GGAACAABAGCTGGAGCTCCACCECGGTGECGECCGOTCTAGARCTAGTGGATCCCCCGEGCTGCAGGARTTCGE
GAGC. TAGCTGTCTICTGCGGACC: CCECECCCCCCCOETGTEAGGCEE
CCTCACAGES GCT! GCCEACET S CAGGACCC
G T AACCTGAGCACCTTTTGCCTGTTGC TGCTATACCTCATCGEEGCEGTE
TTGCCGGACGAGATTTCTATAAGATCTTGEEEGTGCCTCGRAGIGCCTCTATARAGGATATTARARAGGCCTATA
GGARACTAGCCCTGCAGCTTCATCCCGACCEGRACCCTEATGATCCACARGOCC; TTCCAGGATCTGG
TGCTGCTTATGAGGTTCT ALCGGA; TACGATACTTATGGT! TTARAAG
ATGGTCATCAGAGCTCCCATGGAGACATTTTT TCACACTICTTTGGGGATTT TGS TTTCATGT TIGGAGGAACCC
CTCGICAGCAAGACAGABATATTCCARGAGGAAGT GATATTATTGTAGATCTAGAAGTCACT TTGGAAGAAGTAT

ATGCAGGAARATTTT TAGTTAGAAAC TCTCGCAACGCAGGCTCCTCGCRRBCCERAGTGCARTT
ere . ? TEEGCCCTGEGCGCTTCCARATGACC CTGCGACGRAT
GCCCTAATGTCARACTAGTGAATCAAGARCGARCE CTG! TAGAAATAGAGCCTGGG! Viel

AGTACCCCTTTAITGGAGRAGGTGAGCCTCACETE GATGEGGAGCCTGEAGRTITACGGTTCCGARTCARAGTTG
TCAAGCACCCARTATTTGAAAGGAGAGGRBATGAT ITGTACACAAATGIGACAATCTCATTAGTTGAGTCACTGS

TTGECTTIGAGA TCACTTGGATEGT GGTACATATTTCCCGGEAT: I
GAGCGAAGCTATGGAR TCCCCRACTTTGACRAC) TATCAAGG TCA
CTTTTGATGTGGATTTICC CAGTTARC 5 TAT CAGCTACT( G
GETCAGTGCAGAAGGTATACAATGEACTGCARGGA TATTGAGAGTGARTAMAAT TGGACTTTGTTTARRATARGT
GAATABGCGATATTTATTATCTGCARGGTTTTITT GTGTGIGT! TTTTATTTTCAATATGCARGTTAGGC
TTAATTTTTTTATCTAATGATCATCATGAAATGAR TAAGAGGGCTTAAGARTTTGTCCATTTGCATT

AATGACCAGCAABAGGTTTACTARTACGTCICCCT TTGEGEATTTARIGICIGETGCTGCCGCCTGARTTTCARG
AATTAARGCTGCAAGAGGACTCCAGGAGCAA. CACRATATAGAGGETTGEAGTIGTTAGCARTTTICATIC

ARAATGCCAACTGEAGRAGTCTGTTT P TANATACATITIGT TGTTATTTTT

goooao

FIGURE 44

MAPLALHLLVLVPILLSLVASQDWKAERSQDPFEKCMODPDYEQLLKVVIWGLNRTLKPORVIVUGAGVAGLVAR
KVLSDAGHKVTTLEADNRIGGRIFTYRDONTGWT ILHKLCQGLGLNLTKF TQYDKNTHTEVE

EVKLRNY LGYALRR ) TYQMATROATKDLKALGCRE; LLE
vy PYLSFAEALRAHSCLSDRLOYSRIVGGHDLLE) v TQ 0
IETSPPARNLK? RITFSPE. LRRLEYVPATKVFLSE HIEGGHSN
TDRPSRMIFYPPPREGALLLASY THSDARABF: EEALRLALDD! GPVVROLWDGTGVVKRWAEDOHS
QGGFVVQPPALWQTEKDDRTVPYGRIYFAGEHTAY PHGRVETAVKSALRAATKE TASP)
[ele! SLONTTHIRTSH
goooad
FIGURE 45
TGCACRAGCAGAATCTTCAGAACAGETTCT! CCCAGTCACCA TCGAGTT TTGICTGCAATGS
CCECCOTECAGARATCTGTGAGCTCTTTCCTTAT CCTGECCACCAGCTECCTCCITCTCTTEGCCCTCT
TeeT; CAGCTGCGCCCATCAGCTCOC: GGCTTGACAAGTCCAACTICCAGCAGCCCTATA

TCACCAACCGCACCTTCATGCTGGCTARGGAGECTAGCTTGRCTEATAN GACGTICGICTCATTGEGE
AGABACTGTTCCACGEAGTCAGTATGAGTGACCGC TECTATCTGATGARGCAGGTGCTGAACTTICACCCTTGAAG
AAGIGCIGITCCCTCAATCTGATAGGTTCCAGCCT TATATGC! TTCCTGGCCAGGCTC:
ACAGGCTAAGCACATGTCATATTGAAGGTGATGACCTGCATATCCAGAGGARTGTGCARAAGCTGAAGGACACAG
B TT ¢ TCRRAGCARTTGGAGAACTGGATTTGCTGTTIATGTCTCTGAGARATE
CCTGCATTTGACCAGAGCARAGCTGARRARIGARTAACTAACCCCCTTICCCTGC TAGARATARCARTTAGATGE
CCCARAGCGATTTTT
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FIGURE 46 FIGURE 48
MAALOKSVSSFLMGTLATSCLLLLALLVQEGAARP ISSHC QQPYITHRIF: VRLI MDDSTEREQSRLTSCLKK] LRECVST » LLARTLLLALLSCCLIVVSFYQVAALQGD
GEKLFHGVSMSERCYLMKOVLNF TLEEVLFPQSDRFQP YMOEVVPF LARLSNRLSTCH IEGDDLHIQRNVOKLKD TAGLKIF PEETVIODCLOLT
TVRKLGESGEIKAIGELDLLFMSLRNACT ADSETPTIQKGSYTF VPWLLSFKRGSALEEKENKT LVKETGYFF 1Y GOVLY TDKTYAMGHLIORKKVAVF GDELS

LVILFRCIQNMPETLPNNSCY SAGT AKLEEGDELQLAIPRENAQI SLDGDVTFFGALKLL
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FIGURE 49
AGTGCETGAGTTTEETEECGECCEECTGTGCAGAGACGCCATETACCEGCTCCTGICAGCAGTGACTGOCCAGEC
gooogao TOCCROCCCBa08ECTTORCCTCAACTOBEAC CACGESEBOTCCATCAGCACEC TGRS TCCCGECTOTCRE
CCA C’ TCGEECTGEEECTEEGECTGECECTCGEEGTGARGCT GG TGAGTGG
FIGURE 47 [ ecee GTCCCCCECEEC00C0GACC CIGAGGCGTCROCTCTRECCRAGCCECCACAGGAGCAGTC
TCGCCCCETEETCTCCOCAGACTCCRE CCCTGCTCCAGGTGCTTCGCCAGAGCCATCGAGAGCAGCTE
S c TTCAGGATAACTCTCCTCAGEEEIGAGCCAAGCCCTRES COACCTGCT TCA T CACC FAGTGCITGGAGTTICTGT

ATGTAGTGCACGCAGGACATCAACAAACACAGATAACAGGARRTGATCCATTCCCTGTGGTCACTTATICTARAG AGTCIGEICAGAAGET TTAGGT TATGCIGATGT IGAGAACCEIGTACCATSTANACCAGAGACAGITATGCGAAT
GCCCCAACCTTCARRGT TCRAGTAGIGATATGSATGACT CCACAGARAGGGAGCAGTCACGCCT TACTICTTRCC TGCTAGCAT AAGTCTCACCATGGT IGCTCTIGCCAAATTGT! GCG CIGGAICTIGATAT
TT; TGAAACTGAAGGAGIGTGTTTCCATCCTCCCAC CCCTCTGTCCGAT TCCAGTACARCATTATGTTCCCGAATTCCC TATG TGRR TTTCTCTCACRACAAGRTT

CTTCH AGACGGARAGCTGCTGGCTC CCTTGCTGCTGGCACTGCTGTCTTGCTGCCTC, TGGTGTCTT ACTGATTTCCCATTTAAGTGGARTTCGTCATT: T TGRRAG. AR TTAT]
TCTACCAGETGGCCGOCCTGCAR TGGCCAGCCTCCREAC TGCAGGGCTACCACGCGEAGARGE AGCCTIGH T TGTIGCATTIGAGC: AARRGTAATGAARAGRATGATTT
TECCRECAECAGCAGGAGCLOCCAAGECOEECET TCCAGCTGTCACCGCEEGACT TCTITE TACTARATTTAARACAGAGCAGGAGAATGAAGCCAAATGCCGGAATTCARRACCTGG aa TGATTT
ARCCACCAGOT AACTCOAGTCACAACAGCAGAAATARGEOGTGOCETTCAGRGTCE N TGAACAAGGCGRATTATATTT! TTTGAAAATTCAATTGAATCCCTARGATTATTTARAARTGATCC
CACTCACTCAAGACTCOT TECARCTEATTCCACAC AGTCABACACCARCTATA TCTTACACATTTG TITGTTCTIC TGGTACTCAGITTTTGTATTC ITTTGGCTATACCCTACTGGCAGCCATAGTAGAGAG
TTCCATGGCTICTCAGCTTT: coT) AAATATTGGTCAARM 16 AGCTTCAGGATGTARATATT TCGACTATATGCAGAAAATAT TCCATGACT TGGATATGCTGACGACTGTGCAGEA.
GTTACTTTTTTATATATGGT TATATACT CATARGACCT ACCCOATCECACATCTAR T TCAGAGCAAC: G CGAGCCAGTGATTTACAATAGAG! TARATGAATACCTTCTGCTETGTICTAGCTATATCGCATC TT
AGGTCCATGTCTITGGGGATGARTTGAGTCTGGTGACTTIGT T TCGATGTATTCARAATATGCCTGARACACTAC ARCACTATTITATTAATTARRAGICAARTTTICI T IGTTICCATICCAARRTCARCCTGCCACATITIGGGAGCT
CCAATARTTCCTGCTATTCAGCTGECATTECARAACTCGAAGAAGGAGATEARCTCCARCTIGCAATACCAAGAG TTICTACATGICTCITTICTCATCTE! G TGTTTATAAAGIACACTARGRCCCTITG
ARBATGCACAARTATCACTGGAT ATGTCACATTTTITGGTGCATT TGCTGIGACCTACTTACACCA \TGABAGATAGCAATAATATTARTAATTCA TGAAT: “TARACCARARATTGCACCCRCCATGAGCATCTGT
TETCTGTAGCTAT P TCCTCCCTTTCTCTCTACCT CTARGAAG: TCTAACAG) ARTTTGCTCIITARCCATTICCTTITTIAGGTITIAACTARTACT TIGTTTACGIGTEATTAGTTTTTARI TETTT

AMARAAARAAR TCATACTGTTTTGAARTARTTTTATACTTAT: AAGTTGCAAGAGTAGTACAR TTCACATATCCTCTTT
ACTCAGRTTCCCTTARTGTTAGTITACCGCATTIGCATTACCTITCTGTCTACATATE TGT T TGITICTGARCCA
TTTGGABATARGT TG TAGACGIGATACCCCTTTACCTATAAATAT T TACATGTGTATTTTCTAAAAACAAGGACA
TTCAGGECCEEETCCAGTEBCTCACGCCTGTARTCCCARCACTTTGGAAGGCCGAGETGGGTGGATCACCTGAGE

TCAGGAGTTCARGACCAGCCTGGL TGTGGTGARATC: CTCTCTCTACTARARATGCARARAATTAGCCAG
GTGCTGGTGGCEEETGCCTATAATCCCAGCCACGCEGEAGECTGAGGCAGGAGARTCECTTGARCCCRAGE GTGG
AGTTGCAGTAAGCCARGATCETECCCCTGCACTTC AGGCTEEECE! TGAGACT T AGGAT

goooad goooao

FIGURE 50 FIGURE 51

MYRLLSAVT: HQRAGT.PP LGLGLALGVKL ABER DPE GAGCCCATGATTICC! CCTAGAGCTTTGCTTTTICTCTCCTGCAGCACTTARCCEARACCAGTTTT
ASPLAEPPQEQSLAPWSPQTPAPRCSRCFARAL r T DVEN GCAATCAATTCCTGITCARBGGCSACCCTACTCTTCCTATCCETCTTTICTCCAGCCCAGACACTCACAGCCCECT
RVPCKPETVMRIASTSKSLIMVALAKLWEAGKLDLDIPVQHY VPEFP 2 TRLLISHLSGIREYEK CCAGH CT CARGGACAGAGGTTCAGGATCITCCICTCCCTCEGGACCCRAGGSCACRA

DI TREKT GGELYLREKFEN AGGAGAGCTCCETG GRAABTCATT TCCTE GATTTGCTGCCACAGAGGCTGAT
SIESLRLFKNDPLFFKPGSQFLYSTEGYTLLAAIVERASGCKYLDYMOKIFHDLOMLTTVORENER VT YNRAR ABRCCAGGC! GAGGCTGGTCTTEG TTIGCAR TGACGCTCCTCTGTGTGARGAC
GTEGAGCTACARGACGGAGATCTGTCCCCC! 3 TATTTTTGAGAGAATTTCCCAGAT” T
CTGARAGGGRACATTGACAAGCTCCGTGCCCTCGCAG TAT \CCCR GARRTTCACCRAGGCT
ABRCATGGTGG! CCTCTACTGCTGTCATCTCT! TGAT CTCCTGGGTTTAGCCCT TGCCCCAGCAACE.
TGCTCTCCACCGCTGGT AGGTTTGGC CAGCAGCTGGGGTCACCAGCATCGTGAGT
GGTACGTTGEAMCECTCCAARARTARAGARGCCCARGCACEGGCGEARGACATACTGCCCACCTACGACCAAGAG
(o} ACTATGTCACAGCTECTEG! ARTCTTAGRAACACC

- TTGARGTATGCCAAGARAARCGTICCGTGCATTTTG GAARCTCAGAGCCAACCCACGCTTGGCCARTGCTACCARG
CGTCTICTGACCACTGECCARGTCTCCTCCCGEAGCCGUGTGCAGGTGCAR TTT! \CAACACTG
GCGATGACCAARAATGCTCOCGTGCTGGGAGETGT GATGICCGCCTTCTCCCTTEGCTATGACTTGECCACTICTC

TCAAAGGAATGGAAGCACCT! RAGGAC] FITGCGGA. TT c; TTGGAG
T GAACTCACCCAGCTCTACARGAGCTTGCAGT AGTGAGGTCAAGS!
GT TTTAACTGGGACCTGCGAAACCGAGGCTTACT! TTAAGGGAGCATGTETEGATETGE

CTETGGCTGTBIGTCTCICTGIGTEICTGTGTETA TG TACAGT I TACATGAATGT TCCTCAGGACATGGCATACA
ATGGCCTTGGAGGTCCARATARTATCARGTACATC TTGGAGATGRGEETGCCTETCCTGEACAGACCTCGECATS
CCTTCTETTTCTCOTTCARTGCICCI TAAGGCCTA TGTECT TCTTCCCIGTTTGTTIGTTICTTT
GITTETTTGTTTIGTTITGAGACTCCAGTCTGGGTG TCAGARTGAGACCCCATCTC:
AARAGAAGARGAATACAGTCATGTATCTCTTGGTGACAGGGACGCATTICTGATARATGTGTCATTAGGCARTTGC
ATTGTAGTSTGATTAT TTGTACTTATACARAACTTAGATGGCATAGCCTACTGCATACCTAGGCTATAT
GGGAGAGCCTATTGCICCCAGGCTACGCACCTETACAGCATETGACTACTGA TATAGGCARTTGCRGCACR
ATGGGARATATTIGIGTATCTAARCATATGTARACAGAG. STARARATATGGCATARRAGATARG
ATTGECTCICCTGTACAGGGCACTTACTACGAATG GAGCT TG TGAGAGTTGCTCCAGATGAGTCAGTGA
GTGGTGAATGARTGTGARGGCCTAGGGUATTACTG TATACTACTGTAGGCT TTATAAACACAGCACACT TAGGGT
ACAAARTGCATATTABAACATTTICTTCCTTCAGTATAT TAGGCAATAGGART ITT TCARGTCCACTATARAT
CTTATCARACCATGGITGTATATGCAGT TGACCGARACATIGTTAT ACATARCTATAGTTGARAGAATAR
GCARAARGTCTATCTAGGTGTGCTGTCTTGAGCAACTTTTAATTATICTCCTGTCCTGCARTATGAGT TRATCTT
CTCTGATCGATGTAGATTC TGICCAGGACARTTACCTTCCTTCT TICCCTTAATCA
ATARGAGAACTTCABAGAARATCCCTCCCTGTGCT TTGGARGEG: TGGECAGCAGTGGETCAGAGATA
GACCTTTGTTCICTIATTICTGAGECCCTTCAGTCICCTTTAT GCACTCAGCATGCCARBGCACCCTATT
TTAGGGTATCTTITICTGAGCCCTABACACTETGT IGGGGATGICAACTGTGACAGGARRATATCTTGEGECCCC
AGRRTCACTAA ACTCARGCTTAGGGRRACT ICTTAGEGCARACCCACCTCCCACTCTATTCARRGTTATC
TCTCTGCTCACTGAGATAGATACATATCIGAT TGCCTCCT TTGGABAGECTAATCAGAARCTCARRAGAATGCAR
CTGTTTGTGICTCACCTATCTETGACCTGGAAGCT CCCTCCCCACTGRACCARTGTTCTTCTTACATATATTCAT
TAATETCTTATGICTCCCTARRATGTATARRACCARGETATGUCCCAACCATC TTGGCCACATGTCATCAGEACT
TCCIGAGTCTEIGTCACAGTGTIGTCCTCARTCTTGE TARACTTTCTAAATTAACTGAGACAARAARA
- ABABA
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FIGURE 52
MDNQAERESEAGVGLORDEDDAPLCEDVELODGDL.SPEEKIFLRER KGNIDKLRALADDI T
KANM LALA LS TAGQGLATAAGVTSTVSGTLERSKNKEAQARAED ILPTYD
QEDREDEEEKADYVIARGKITYNLRNTLKY; RAFWKLRANPR 17 QKAFAGT
FLAMTI DLATLSKEWKHLKEGARTKE. K LTELTOLYKSLOOKVRSRA
RGVGKDLEGICET VCLCVCVYVOFT

FIGURE 54
MELSOMSELMGLSVLLGLLALMAT KQYQRIRKEKPQOK

NFTHRLLA. 2 YLATCADDRTIR: RFSPDCRA
FIVRLANGDTLRVFKMIKREDGGYTF TATPEDF PKKBKAPVIDIGIANIGKF INTASSDTTVLINSLKGQVLSTI
NINQMNNTHARVSPCGREVASCGE TPDVKVHEVCE GKKGEF QEVVRAFELKGHSARVHSTAF SNDSRRMASVSKD
GIWKLWDTDVEYKKKODPYLLRTGRFEEAAGRAPCRLALSPNAQVL GSSIHLYNT ERVHGEC
IANLSFDITGRELASCGDRA HNT! TRORLQQOLTOAQET! GALKK

(94)
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FIGURE 53
GEECCAGEECECEECCCCROGTECETECECEECCTE GCCCGCGTACTCACTAGCTGAGG
TGGCAGTGETTCCACCAACATGEAGC TCICGCAGATGICEGAGCTCATGEGGCTGTCGGTGTTGCTTGRECTGET
GGCCCTGATGECGACGECGECEETAGCECEEEEET GECTECGE GGCCGECCCEECTG

CCARAARGCARATGEATTTCCACCTGACAARTCTTCGGGATCCARGAAGCAGRAACAATATCAGCGGATTCGGAR
GGAGARGCCTCARCAACACARCTTCACCCACCGCC TCCTGECTGCAGCTCT GAAGAGCCACAGCGEGAACATATC
TTGCATGGACTI TAGCAGCAATGECARATACCTGG U TACCTGTGCAGATGATCGCACCATCCGCATCTGEAGCAT
CAAGGACTTCCTGCAGCGAGASCALCGCAGCATGAGAGCCARCGTGGAGCTGGACCACGCCACCCTGETGCGCTT
CAGCCCTGACTGCAGAGCCTICATCGICTEGCTEE CCANCGEGGACACCCTCCETGTCTTCAAGATGATCAAGCE

GGAGGATGEGCECTACACET TCACAGCCACCCCAGAGGACTTCCCTAARAAGCACAAGECECCTCTCATCGACAT
TGGCATTGCTARCACAGGEARGTTTATCATGACTGCCTCCAGTGACACCACTGTCCTCATCTGGAGCCTGAAGGE
TCRAGTGCTGTCTACCATCAACACCAACCAGATGARCAACACAL: GTATCTCCCTGTG TTTGT
AGCCTCGTGTEECTTCACCCCAGATGTC TTT TGCTT TCCAGGAGGT
GGTGCGAGCCTICGAAC ACTCCGCOECTEIGUACTCETTTECTI TCTCCAACGACTCACGEAGEAT
GGCTTCTETCTC TGGTACATGGARRCTGT GGGAC: TGTGGAATACAAGARGARGCAGGACCCCTA
CTTGCTC \GARCAGGCCGCTT 2t GGCGGEGETGCCC i CCGCCTGGECCCTCTCLC CGCCCA
GGTCTTEGCCTTG GTGGCAGT] TCATCTCTACARTACCCGRCGEGEC! GCTTTG:
CGGGTCCAT GTGTATCGCCARCTTGTCCT TTGACATCACTGGCCGCTTTCTEGCCTCCTETGEGGACCE
GCGGTGCGGCIGTTTCACAACACTCCTGGOCACCGAGE TECAGGGCCACCTGAAGCEOEC
CTCCAACG. GCACCCGCCAGAGGCTGCAGCAGCAGCTGA GG G CTH GAGCCTGGGTEC
cere TG CCGGCGCAGA CTGGCCTCCTCATEECGCTGCT
GCCATCTTTCCTCCCAGETGGARGCTTTT TCTCCTEGTTTICTTAC CCTGCTTCTICC
ATTGARACTACTCTTGTCTACTTAGGICTCTCTCT TCTTGCTGECTGTGACTCCTCCCTGA GTGECCAAGGT
GCTTETCTTCCT! GECCCAGTGGETGEARTCT GTCCCCACCIGECACTGAGGAGARTGGTAGAGAGGAGAGG

TGIGATTTTTGGCCTTGTGGCAGCAC CCTCACACCC TTTGT TGTTCCAG
ABRCAACCTAGAGAAC TGAGTRCTAAGCAG TTTTIGCAR TEGGAG! ‘GGGATRGCTTCCCATCACAG

AACTGTGTTCCATC) CACTAAGEGATTTCCTICTEEECCTCAGI TCTATTTGTAAGATGGAGAATARTC,
CTCTCTGTGAACTCCT TGCARAGATGATATGAGGC TARGAGAATATCAAGTCCCCAGETCTGCAAGARBAGTAGA

BAGAGTAGTACTATTEICCAATGTCATGARAGTGGTAAAACTGEGAACCAGTETGCTTTGARACCARATT:
ACACATICCT TGGEARGOCARAGTTTTCTGEGACT TGATCATACATT I TATATGG T FGGGACTTCTCTCTTCGGE

TGATATCTTIETT TARGGAGACCTCTTTTCAGT TCATCARGTICATCAGATATTTGAGTECCCACTCTETREC
CARATARATATGAGCTGGCGATTARRA 3 A A
AARARBAR

goooao

FIGURE 55

GGCACGAGGGETAAGCGCGTCTAGEGCGCTGAN AR

TCCAGETGGECGCGCARGEE
CGIGGTCCTECT TTEIGCCTCIGACCTGCTGCTGE TGCTGCTACTGCTACCACCGCC: CCIGCECEECOG
AGGCTCGCCCEECACGCCCGACGRGTCTACCCCACCTCCC! AGARGGATATTCGCGATT: TGA
TGCAGACATGGCGCEICTICTGGAGCAATI ATGATGACATT TCTTCCAGAGCACAR
GAGACCTTCAGCACCIGTICGACTICTCARAGATAGACCCAAGCAAGCCTGRARGCATAT T GARAATGACGARAAR

BGGGRAGACTCTCATGATCTIIGTCACTGTATC] GCCCTACT TTACGAGCCT
CTGGCAGGGCAGCCTITTCAATGCCARCTATGACS TCCAG TCATTGTGGERTCAGACCETGCTATCTICAT
CTTCGCGATGEGAGCTA TGGGAGAT GACTTTTTGGTCGGTC ca TGCTGATGTARCTCT
GGAGGGCCAGGTETACCCCEGE: TAABACABRRGCA GCABAR

TCTGARATCTCEGTCTTCL TCGAGCTGGGAAT) GACCTGTG
AT GCAGTGACGCGCTGT TGGACGTGEAGAGCTCTTTGLC TCCT TGGGAGT

GGTCTCAGGCAACTGCACACCRERTGACAT TCTAG TEICT TCTAGAR AGGGTCTGCCACATGACCAGTTIGIGET
CARAGAATTACTGCTTAATAGECTICAAGTAAGAAGACAGATGTTTTCTAATTAATECTGGACACTGACARATTC
ATETTTACTATAAAATCTCCTTACATGGAAATGTEACTCTGTTGCTTTTTCCCATTTACACTTGACCCCTGAGCT
CCTTCCAGTGCTECCTGAGRIGCCCTCTACCTGTGCCTECCTCTCGTCTGCCAGTTIGATIT TETTIT
CCACCTCAGCCUCCATGCTCTIGTCARACGTGTTT GECCTCCAGCTARACAGGGEET cc
TGCTTCTGCCTEECTTCCCCATC! T TCAAGTGACAGCCT CTTAGARATI
GCARGTTCTGEACATGECCAGCT TTCTCTTTCTTTIGAACCATCTCCACCTGCTCTTAT
GACACCCCECCTTGEEGCAACECAAGEEATEEGCACAACT TG TTGECTTIGIGATCCTCAGTGICCA

GTETCACCCAGATEEECCEGAAGCTGCCTITGARGCC: TGCCATITGCT TGATGAGICT
CCTGAGCAARAGCCCTATGAGAGEACCECTECCCCACCCCETTCCATERCTCCCCATCECCAGICCCCCACGECT
RCCAGGTACCGCCTAGCCACACTGCACTGTGGCCECTT CTACTGATGGTGCCTGA
CATGTGITTCTATEGEECAGGCABCETCTCACCTGAGCCTCACTGCCACCTAGECAGGETGATGECTTTGTTGTA
=8 T GCAGGAAATGEGECARACTGT; TCCTAGGARCCTGCCTACCTIC
GAGCTGCCCCTAGEACAACCAGCARGTCCCTGCCCCTCTCTEARGCCCAGTGTICCCATCCATCARATGATEGCA
TTGATCTACAAGATCTCCTTCCCCACTCTATCACT CIGTGGCTCTAGARBGAGT TCTGAGAGGTGAAGAARTCTG
ACCARGAGTGTGGAGTAAATGETGCACCCCAGAT TAGAACTCTAAACECCTGABACCCACACAGCACTCTCCATC

TTGCAGT TCACAGCTTGAGCATCCEAGEGECATGG GAATCCACGTCTATACTCAGCCCATCTTGECAGGCAACAT
GCATTTATCACCACCGGGARAGTGCCATICARCTTAGGTCACCTTACATACATCAGCTTTTGGCRAACCEGGATCT
TAATTTAAR AGGCTCC: TTCAGGACTGEECT AGEATACTTCICTITTCCTTATGICCT
CCTTTEGCTGOTTTGARGERTTTGCAT TGCTICTGAT T TTCTCATTGCCCCATATGATGEE TTTCTEATTTTG:
TGTTTTCCATAGTGAGEATGGTGTATARCTARGARGCCCAGCT TTGAGT TAGGAAGATTAGGATCCARGTCCTAR
CCTTRAGCAAGTGECTIGECTCTTABATTCTIGGT GECCTCATCITARATGGARATAATAGTACCTGCTGCACAG
GITATTAATGAGTAAGIGAGATARTTATAACATGT TGTGCARAGTGCAAGGCTGRACATTGAATAGCAACCACAA
TEATCATTATCATTATIGCCCETGEAGCTICTCTE COGOCCATACABCCTCTCTGAGGACTCTCCCTGCACCTAG
TITTTGTGATGATARTGGETGTCATGCTGACATGT CCCTCCTGEATGGCTTCT TCCAGCACAGCCAGCARGCCTE
TGCTAGGCT TCACCACCE] TGCCTGECCTIGGACRAGCCATGTAGGT TCICTEGGCTTTAGTTTICTGEARC
GAGTTTIGCAAGCTG! GEACTGTACAARCGCTAGGCATCAGCTAGRATGT T Gi
G GACTARGCCACTTTTCTTATGATACTTTTGTTG
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FIGURE 56
MAASRWARKAVVILCASDLLLLLLLLEFPGSCAAEGSEGTPDEST) DIRDYNE 1
I DFSKIDPSKPES ILKMIKK TVSGSPTEKRIEETT NANYDVQRE
IVGSDRAIFMLRDGSYAWETKDF LVGOPRCADVTLEGOVY, TKODKGK
RAGNKREDL

FIGURE 57
GECACGAGGCGGAGTCTACCEAAGCCETT TTCECT TCACTTTTCS IGTAGAGCGCTTICCCCCTEECCEGT
GRGAGTGCAGAGAC TATGTTCGCGGACACTCICCTCATCGTET ITATCTCTGIGTS
CAGGGCTCTGCICGCAGAGEGCATAACCTGEETCCTGET T TACAGGACAGACAAGTACAAGAGACTGARGECAG!
AGTGGABARACAGAGTAAARAAT AGARGGAARCAATAACAGAGTCAGCTGGTCGACAACAGAARA
G CTCAAGAAT: c TCTATCAATEGTTCGAATGAAATCCATCTT

TGCTATIGECTTTTG T TTTACTGCCCTARTAGGAA TGTTCAAT TCCATATTTGATGGTAGAGTGGTGGCARAGCT
TCCTTTTACCCCTCTETCTTACATCCARGGACTGTCTCATCGARATCTGOTGEGAGATGACACCACAGACTGTTC

CTICATTTTCCTGTATATTCTCTGTACTATGTCGA TTCGACAS TTCAGAAGATICTCEGCCTTGECCCTIC
ACG! GCCACCAAGCAGH TCTTGECCCACCACCTCOTTCTGGGARGTTCTCTIGAACTC]

BACTCTTTATTTICTATCATICTTTCTAGACACH CATCAGACTGGCAACTGTTITGTAGCAAGAGCCATAGS
TAGCCTTACTACTIGEGCCTCTTICTAGTTTTGAA TTATTTT TARGCCTT TTGGGTATGATTAGAGT ATGE
CRGCCAGCARACTTGATAGTGCTTTTGGICCTAGA TGAT T TT TATCARATAAGTGGATTGATTAGTTARGTTCAG
TAATGTTTATGTAATG: CTTCTTGTTTCATTTACATARGTATTLTCTC CGRACT
CTCARGGCACTGTGT CTGC TTGGCEGT CTATG] TT TAGITTGT

T,
TTARCCCTTGTAACTGTTIGTTTTGTISTIGTT TTTTTTTCAAGCCARATACATGACATAAGATCARTARAGAGE
CCAAATTTTTAGCTGITTTATGTACAAGGARARAARAARRAARARARAAR

goooad

FIGURE 60
MGDKIWLEFPVLLLAALPPVLLPGARGE TPSLDSDE TFTTPAGOKECFYOPME! TEYQV: DIDEH
LASPEGKTLVE TVETEVGDYMECFDNTESTISEKVIFFELT BO! ITETDILD
MELEDILESINSIKSI IQTLLRAFEARDRNIQESNEDRVNF IQVYMLKSLEEDKR

KSRT
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FIGURE 58

MSTMFADTLLIVFISVCTALLAEGITWVLVYRTDK YKRLKAEVEKQSKKLEKKKET I TESAGROQKKKIERQEEK
LKNNNRDLSMVRMKSMFA IGFCFTALMGMF NS IFD GRVVARLEFTPLSY IQGLSHRNLL,GDDT TDCSFIF LY ILC
TMSTRONIQKILGLAPSRAATKOAGGFLGPEPE SGKFS
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FIGURE 59

GTTCGCCGCCGCCECECEEECACCTGGAGTTTIT TICAGACTCCAGAT TTCCCTGTCARCCACGAGEAGTCCAG)
GAGGAAACGCGEAGCGGAGACARCAGTAC CGOCTCTTTCAGCCCEGEATCECCCOAGT

ARGATCTEGCTECCCTTCCEORTGEICCTTCTGEC CECTCTECCTCOGETECTGCTGECTGEGECEGCCEGCTTIC
ACACCTTCCCTCGATAGCEACTICACCTITACCCT TCCCRUCEEE! TGCTTCTACCAGCCCATEECT
CTGAAGGCCTCECTGEAGAICGAGTACCAAGT TTT AGATGGAGCAGGATTAGATAT TEATTICCATCTTGCCTCT
CCAGARGGC “TTAGTTT: AAC ARTCAGATGGAGTTCACACTGTAGAGACTGAAGT TGGTGAT
TACATGITCTGCTTTY TACATTCAGCACCAT TTCTGAGAAGGTGATTITCTITGARTTAATCCTGGATAAT
CAGGH aCh, ABATATATTACTGECACAGATATATTGGATATGARACTG
GARGACATCCTGGAATCCATCAACAGCATCAAGTCCAGACT CAAAAGTGGGCACATAC CTCTGCTTAGA
GCATTTGARGCTCGTGATC! ACATACA. ACTTTGATAGAGTCAATTTCTGGTCTATGGTTAATTTA
GTGGICATGGT GTCAGCCATTCARGTTTA' GAAGACTCTGTTT TAAGAGGARAAGTAGA
ACTIARARCTCCAARCTAGAGTACGTABCATTGAARARTGA GGCATAAAAATGCAATARACTGTTACAGTCAAGA
CCATTAATGGTCTTCTCCAAARTATTTTGAGATAT AAAAGTAGGAAACAGCTATARTTTTAATGTGARARATTAAG
TCTICACTTICTGTGCARGTAATCCTGCTGATCCA CTTCTACT TARGTGIGTAACAGEAATATT TTGCAGAATAT
GTTTARCTGAATGAAGCCATATTARTAACTGCATTTTCCTARCTTTGAAARRT T TGCARATGTCTTAGGTGA
TTTAAATARRTGRAGTATTGGGCCTARA

goooao

FIGURE 61
ARCTGATCGCGGCCTAGTCCCEACGCGTIGTGTGCTAG i GG GGCEGCAGTOGCEECCCERT
CTGCAGGAGCCCEACEEEETCTCTGCCATEREEEAGTEACGCECCTGLACCCRC TETTCCGCGECAGCEGCGAGA
CATGRGGAGACCCCGCGACAGEGECAGCEECEECEET, el T ATACGGCGGGGAC
GTGCTBEECCEECCCCEECEEEGECGECEECCTIGEECCEGTEGACRTACCCAGCSCTCEATTAACRARATATATT
GTGTTACTATGTTTCACTARATTTT [GTGGEACTTTTCGRATCATATE CTARAAGCTGTICAC
ATTGITCAGTTCATTTTTATATTARAACTIGGGAC TGCATTTTITATGET I TTCTITCARRAGCCATTTTCTICT
GEG: CTATTACCARACACCAGTGGATCAARRT ATTTAAACATGCAGT TGCTIGEETGTAT TATTTCACTCTTG
TEETTTTTTGGCCTCACTCTTTCT TARGGACTTTGCTGCTATTTGAG GTGATATTGTTGTCATT
TCACTACTCAGTGTTTTETTCACCAGTEC CCAGCARAG TGCTTTTTTCATTALT
GCTGTGATCTGITTATIGCT T TTTGACAATCATGATCTCATEGC TARRATGEC TGARCACCCTGRAGG:
GACAGTGCTCTAACTCATATGCTTTAC CCAT TGCCTTCETAGGTGIGGCAGATCAC! GTATTA

TTGCTAGTACIGECTTTGTGTTGTAAAGTTGCTTT TCATACAGCT TCCAGAAAGCTCTCTGICGACGT TGETGGA
GCTAAACGTCTTCARGCTITATCICATCTTGTTIC T6TGCTTCTCTIGTGCCCATGEETCATIGTICTITCTGT
ACAACTGAGAGTARAGTGGAGTCTTGETTTTCTCT CATTATGCCT TTIGCARCGET TATCTITT TIGCTCATGATC
CTEGATTICTACGTGGATTCCATTTGTTCAGTCARARTGGAAGTT TCCARRTGTECTCETTATGEATCCTTTCCC

ATTITTATTAGTGCICTICCTITTTTGEARATTTT TGGACACATCCARTARCAGACCAGCTTCGGGCTATGARCARA
GCAGCACACC CTGAACACGTCCTGTC GAGTGGTAGTGAGTGCTATATTCTTCATITIGTICT
GCCAATRTCTTATCATCTCCCTCT ABAGGTACCCTTATTGGATATTCTCCTGAAGGA r

TTTATAACTTCATGGGTGATGCTTTICAGCATAGCTCTCAATCGATCCCTAGGTT TATTAAGGRATCACTARAR
CAARTTCTTGAGEAGAGTGACTCTAGGCAGATCTTETACT ICTIGTGCTIGARTCTGCTTTTTACCTTTGTGOAR
CTATTCTATGGCGTCCTGACCARTAGTCTCOGCCTGATCICEEATGGATI CCACATGCTTITIGACTGCTCTGET
TAGTCATGGGACTITT TECTGCCCTCATGAGTACGTGEAAAGCCACTCRGAT TTTCICCTATGGRTACGECCGA
TAGAAATTCTGTCIGEATTTATTAATGEACTTT T TCTAATAGTAATAGCGTTITTTGTE T TATGEAGECAGTS
GCTAGATTGATTGATCCICCAGAATTAGACACTCACATGTTAACACCACTCTCAGT TGGAGEECTGATAGTARAC
CTTATIGGTATCTGIGCCTTTAGCCATECCCATAGCCATGCCCATGEAGCTICTCARGGAAGCTETCACTCATCT
GRTCACAGCCATICACACCATATGCATC GTGACCATGGEGCATGETCACAGCCACGEATCTECGGETGEA
GGCATGARTGCTARCATGAGEGGTGTATI TCTACA TET TTTGGCAGATACTCTTGGCAGCAT TG TGTGATCETA
TCCACAGTICTTATAGAGCAGTT TOGATEGTICATCGCTGACCCACTCTGTICTCTITTTATIGCTATATTAATA
TTICTCAGTGTIGTTCCACTGATTAMAGATECCTGCCAGETICTACTCCTGAGATTGCCACCAGAATATGARRAS
GRACTACATATTGCTTTAGA TACAGAAAAT TGABGGAT TAATATCATACCGAGACCCTCATTTTTGECE
CATTCTGCTAGTATTCTGGCAGGRRCARTTCATAT ACAGGTGACATCTGATCTGCTAGAACABAGRATAGTACAG
CAGGTTACAGGAATACTTARAGATGC TGGACTARACARTTTAACAAT TCAAGT TACTTTCAA
CATATGICTGGCCTARGTACTGGATTICATGATGT TCTGECTATGACAARACARATGGARTCCATGAARTACTGS

TACTTACATCATGTGAGATAACTCAAGAATTACCCCTGEAGARTARACAAT TTAAATGACTC
AGTATITGTARTATTGCCAGRAGEATARAART TACACATTARCTG TACAGARACAGAGTTCCCTACTACTEGRTC
AAGGAATCITTCTIGABGGAAATTTAAATACAGAA TCARACA TTARTGGTANAAGTGCAGTART TATT TARATTA
TGTGTAT, ATCARATTTTGAGTARACKTGATGTATTACATCATCTTCGAAAATAGATATGATGGAT ICT
AT CAAMATTACTTCTGTTTACTTICTAT CAGGARGCATCICCATTGTA:
TTACARBGACCCAAATGAAARATTTTTAGTCCATT TITTGCATAGCCTARAGATARRATAGGRATARRAGTTCTA
TATUTATGGARRARAMAARABARAABA .
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FIGURE 62 FIGURE 64
LTHMLYTATAFL SVLLLVLALCCKVGFHTASRK: LSHLVSV MAVLAPLIALVYSVPRLSRWLAQPYYLLSALLSARFLLVRKLPPLCHGLP TOREDGNP CDFDHREVE LUFLSAT
LLLCPWVIVLSVITESKVESWF SLIMPFATVIFEVHILDFYVDSICSVRMEVSKCARY GSPR 1P ISALLEGNEHT VMMKNRRSITVEQHIGNIFMFSKVANTILFFRLDI RMGLLY I TLCIVF LMICKRE LYMGPEY IKYFNDKTIDEEL,
HPT TEHVL IFFILSANILSSPSKRGOKGTT LYNFMGDAFQH: ERDKRVIWIVEFE ANRSNDCOSFAP TYADLSLKYNCTGLNFGKVDVGRY TDVSTRYKVS TSPLIKQLPTLILFOG
QSIPRFIKESLKQILEESDSRQIFYFLOLNLLE TEVELF YGVLTNSLGLISE CSALVMGLERALMSRW T TF SEENVIREFNLNEDL YQRAKKLSKAGDNIPEEQPVASTRTTVSDGENKKDK

KATRIFSYGYGRIEILSGF INGLFLIVIAFFVENE SVARLIDPPELDTHMLTPVSVGGLIVNLIGICAF SHAHSH
i HVLADTLGS IGVIVSTVLIEQFGHE TR

DPLCSLFIATLIFLSVVPLIKD PEYEKELHIALEKIOKIEGLLS WRHSASIVAGTIHIQ

VISDVLEQRIVOQVTGT LKDAGVNNTL,TIQVEKEAY FOHMSGLS TGFHDVIAMTRQME SMKYCKDGTY 14

ooooag goood

FIGURE 63 FIGURE 65
GGGECGAGACCTACGACECCOGCGAGCAGTEECCE TTACGCCT! ATGGCGETCTTGECACCTCTAATTGC TGCAGICTGTCTGAGGELGECCEAAGTGECTEGCT CATTTAAGATGAGGCTICTGCTGCT TCTCCTAGTGRCEEC
TCTCGIGTATTCGETGECGCEACTTTCACGATEEC TCECCCARCCTTACTACCTICTGTCEGCCCTECTCICTGE GTCTGCEATGGTCCGGAGCEAGECCTCGECCARTC TEGGCEECETECCAGCARGAGATIARAGATECAGTACGCC
TGCCTTCCTACTCG TGAGEARACTGECGCCELTCT GCCACGETCTGLCCACCCARCGCGAAGACGETAACCCGTG ACGGGGCCGCTGCTCARGTTCCAGATTIG TG T TTCCTGAGGETTATAGG TGTT ATGCGGETT
TCACTTTGACTGGAGAGARGTGGAGATCCTGATOT TTCTCAGTGCCATTGTGATGATGRARGA GATCCAT ATT CCAGACATCCGCAT TTACCTCCCTCAACCAATATATAGACACATAGCA
CACTGTGGAG TATAGGCRACATTITCATCT I TAGTARAGTGGCCARCACAATICTTTICTICCGCTTGGA TCTTTCCTGTCAGTCTTCARACTAGTATTAATAGGCTT) AGGATCCTTTTGCTTICTTTGEE
TATTCGCATGEGCCTACTTTACATCACACTCIGCA TAGTGTTCCTGATGACGEGCAAACCCCCCCTATATATGG ATGCARGCTCCTRAGCATCTGG! BGAABAT, "TATGCATGT; TTTCTICTTGAGC
CCCTGAGTATATCARGTACTTCAATGATARARCCATTGATCAGEAACTAGAACEGGACAAGACGETCACTIGEAT AACATGATTGAGARCCAGTGTATGICAACAGGTGC AT T TGAGATARC T TARATGATGTACCTGTGTCGTCTAAG
TGTGGAGTTCT I TECCRATTGGTCTAATGACTGCCARTCATT TGCCCCTATCTATGCTGACCTCTCCCTTARATA CTGGAATCTGETCACCT TCCATCCATGCARCAACT TET TCARATTCTTGACAATGAARTGAAGCTCAATGTGCAT
CAACTGTACAGGGCTARATTTTGGEAAGETEEATG TTGGACECTATACTGATGT TAGTACGCEETACARAGTGAG A:cGGAITCAAICCCACACCATCGATCAnccAccAccTMcAGcAcTGAAAACICTITTGCAIIAAGGGATCMI
CACATCACCCCTCACCARGCARCTCCCTACCCTIGATCCTETTCCARGGTGECARGEAGGCARTGCEGCEECCACR GCAAG) CGIGACTEAC: GECCTETACTGARGRCAGCAAGCTETTAGT: CCAGATGCTITC
GATTGAC GGGC TTCTCT TGTGATCCGAGAATTTARCTTAAATGA TTGGCAGGCICG‘I'L‘GIACCTCTTGGAAAACCTCAATGCAAGATAGTG'L‘TTCAGTGCTGGCATATTTTGGAATI‘CI
GCTATACCAGCEG GAAACTATCARAGGCTGGAGACAATATCCCTGAGGAGCAGCCTGTEECTTCAACTCT GCACATTCATGGAGTGCAATAATACTGTATAGCTT TCCCCCACCTCCCACARRATCACCCAGI TART GTGTGTGT
CACCACAGTGTCAGAT BAGGATAAATAK CTCACTTTGGCAGTECTICCTCTCCTGTC: GIGIGITITTTTTAAGGTAAACATTACTACT TG TAACT TTT TTTCT T TAGTCATATTTGGAAANAGTAGAARATT
TTCCAGGCTCTTTCCATAACCACARGCCT! TGCAGCTTTTATT TATGTTTTCCCTITGGCTGTEACTEGETE GGAGTTACATTTGGATTITITTTCCAR
GGECAGCATGCAGCTICTGATT TTARAGAGGCATC TACGGRATTGECAGGCACCTTAC: CTGCCATEC
TIGTGECCARCTGTTICACTGGAG GATCTCATAGEA TGGTTTTCCCTCCARG
CITGGETCAGTCTGTTAACTGC T TATCAGCTATICAGRCATCTCCATGETTTCTCCATGARACTCTGTEGTTIC:

TCATTCCTTCTTAGT IGACCTGCACAGCTIGGTTAGACCTAGAT T TAACCC TAAGG TAAGATECTGGEGTATAG:
ACGCTAAGAATTTTCCCCCARGEACTCT TGCTTCC TCARGCCCT TCIGECTICET T TATEGTCTTCATTARARGT
ATAAGCCTAACTTTGTCGCTAGTCCT! CTTTARCCACAAAGTTTITATCATTCARGACAATATTC!
CAACCCCCTATTTITGTE T TAGAGGCTTGAGACTTICCTTTGTGTGETAGGACTTGE

AGGAGABATCCCCTGEACTTTCACTARCCCTCTGACATACTCOCCACACCCAGTIGATGRCT TTCCGTAAT!
2GATTGGGATTICCTITTE
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FIGURE 66 FIGURE 67
MOYATGRLLKFQICVSXGYRRVFEEYMRVISQRYPDIRIEGENYLE QP [YREIASFLSVFKLVLIGLI IVGKDPE GCGGCGET ATACCCGOECGCTTTATAGTCCCECCECCTCCTCCTCCACCTCCTCCTCCTCCTES
AFEGHQAPS IWOWGQENKVYACHMVEFLSNMIENQCHS TGARE T TLNDVEVHSKLESGHLE SMOOLVOTLDNEMR TCTCCTCCT! STTGTGGUGGTGECT ceCaot ATG: c6CE
LRVEHDSIPHURS GCGTACGEAGTCTGRICCCEEGCGERCCEETGTTACTGETCCICTGLGECCTCCTARAGGCRICCEECGECEGCT

GAGCCCTICCTC]\)\CTCAGCGI\TGACAICCCTTICCGAGTCAACTCCCCUGGCRCCGAGTTC'ECTCTGCCCACAB
CTGGAGITTTATAT TAATTATGTCATCATGACRACTGCACAT TATAARTGCATACTTC
CCCTTGIG AGTGGGGAT! AGGATTAT: BGCCCTARTCH te) TTT CCAC
TATTTARRCARRGCAGTTIGTTCCTACAGAATTGAGTCTTATT! TTACGARGTATGTCAT ARRCACATTC
GGCAGTACCAT AACTGGTCAGARAATARRTATTCAC TACTACCTTGGGARTATGTTGGCCA
AGRACCTICTAT c BAARGGANAAATCAAATGAGATTCCCACTARMAATATCG

AAGGTCAGATGACACCATACTATCCTGTGGGAATGGEARRTGGTACACCTTGTAGTTTGARACAGARCCEECCCA
GATCRAGTACTGTGATGTACATATGTCATCCTGAR TCTARGCATGARAT TCTTICAGTAGCIGRAGTTACAACTT
TGARTATGAAGITGTCATTT CRCTCTIGT! TCATCCTARATATAGGY" AGCATCTCCTGTGA
ATGACATATTT! IGrcAATcAcTGccAGG\TCchA TTTARGCCCCTCACCCTGAGGCAGCTGEAGCAGCAGGRAG
ARATACT: TTTTAGE: TTGCARTCARCTR TTCCAGCGA
TCCACAAGTCGATIGCTATTBGCTCTCAGCCAGTECTCACTGT AACCCACATATCCRBATIGACAGATG
ACCRACTCAT GAGTTICITAGTGETTCITACTGCTTICGTEEGEETGTCGETTEG TGERAAATATGAATTCT
GCTATGGCARACATGTACATCAATACCATGAGG GGATAGTGGGA TOTGTGETTY CATGGA
ACC GCATATTGRATGGECT] AGAATACIGCTAGAGCTTATCATCTTCAAGACGATGGTACCCAGA
CAGTCAGGATGGTGTCACATTTTTATGGAAATG TATTTGTGATATARCTGACRAACC AGGTGACTG
TARARCTARAGTGCABAGAATCAGATTCACCTCATGCTGTIACTGTATATATGCTAGAGCCICACTCCTGTCAAT
ATATTCTTGGEGTTGAATCTCCAGTGATCT GTAARATCT TAGATACAGCAGATGARAATGGACTICTITCICTCC
CCAACTARAGGATATTARAGTTAG TCATTGARAGTCATGATAATTITCTGTCCCACTGTGTCT
CATTATAGAGTICTCAGCCATTGGACCTCTTCTARAGGATGGTATANRATGACTCTCAACCACTTTGTGAAT
TATGTGTATATAAGAGETTATTGATARACT TCTGAGGCAGACATTTGTCTCGCTITTITTCAT TR TIGTTGTGT
TTATARACTGACTGTTTTICITTGCTIGGATACTE TGATICCARAATARATCTCATCCAAGCARGTTAGAGICCA
GCCTARTCAAATGTCATAATTGTTGTACCTATTGARAGTTTTTARATARTAGAT I TATTATGTARATTATAGTAT
ATGTAAGTAGCTAATGARGTAARGATCATGARGARAGAART IGATAGG TG TARAT CCATGTRARATATG
TARATTCTAGTACCTGARATCCTTICAACAGATTTTT! AACTGCTCTCIGCAAGTAGTTARACTAGA
CTGEGCACATGGTAGAGECTCACATGGGAGTIGTCCTCACCCT TGTTARTCTCAAGAAACTCTTATITATARTAG
TTGCTTCICTCTCAGAACTTTTATCTATTACTTT TTTCTICT TATGAGTATG T T TACTCTCAGAGTATCTATCT
GATGTAGACAGTTGGETGATGCTTCTGAGACTCAGAATGGTI TACTCTARCAARACACTGIGCIGTCTATCCCTTE
TACTTECCTACTGIAATATGGATTICACTTCTGAACAGTITACAGCACRATATTTATI T TARAGTGANT! TG
TCCACRAGCARR
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FIGURE 68 FIGURE 70
LLVLCGL LPQLSDDIPFRVNWEGTEFR TIGVLYKEDNYVIMTTAHKE MGO DOTOC L ISNTNHRKQVOGGIDIYHL JEGE IRLEMLE
KYKCILELVT KQSSCSYRIESYWTYEVCHGKHIROYHEEKETGOKINIHEYY PELSFTILSYLNATDLCLASCVHODLANDELLWQG LCKS THGHWS I YNKNP PLGF SFRKVYMQLDEGSLIFNANE
L GNMLAKNLLFEKEREAEEKEKSNETRTKNTEGOMTE YYPVGMGNGTE CSLKQNRPRS STVMY TCHPESKHETLS DEGVNYFMSKGILDDSPKETAKF IFCTRTLNWKKLRTY LDERRDVLDDLVT LHNFRNQF LPRALREFFRATHAPE
VAEVITCEYEVVILTPLLCSHPKYRFRASPVND IF COSLPGSPFKPLILROLEQOEEILRVPFRRNKEEDLOSTK ERGEYLETLITKFSHRPCAC LSPDAVYVLCYSLILLSIDLT TRNIRRAZONIS
EERFPATHKSTAIGSQFVLIVGTTHISKLTDDQLIKEFLSGSYCE ¥EFCYGKHVAQY TS EDFVGHLYDNIYLIGHVAA

VVVGTWNQEEHTEWAKKNTARAYHLODDGTQTVRMYSHF YGNGDICD I TDKPROVIVKLKCKESDSEHAVIVYMD
EPHSCQY ILGVESPVICKILDTADENGLLSLEN

ooooad
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FIGURE 71
TGAGAGTCCTCTAGACAGECECTCCTCGCAGCACT GTAGTECECTTECL CAGCCCE GGRAGTE
FIGURE 69 GGAGCTGCGACCEOGCTCCCTGTGAGETGEEC ATGSCGCCCTCCGGEAGTCTTGCAGTICCCCIG

BCAGTCCTGETGCTGTTECTT TEGGETGCTCCCTEGACGCAC ARCGTTCGCGTICATCACGGAL
AACAATRAGGARACCTCAAARATTGGGATAGTCGGCAGTICT! CCCTGCAGCTGGAGGTACCCIGRGTTCIGAGS GAGRACT! TGCT TGGATGATAGAATTT TATGCCCCGTGGTGCC TTGTCARAAT
GICGTAGTGCIGTITCTGGTATTCTCATCGCEGTCACCTCTACCGGTGTGGACAAGTARAGTTTGAATCAGCTTC CTTCAACCGGRAATGGCARAGTTTTGCTGAAT TCTTC GTT] TATTGCG GTAGATGTCAC
TCCATGGCCTEGGCACCAGT TCCCGECTGAGCCAT TTICCTTTIGGC TAARAGTCCCCGCCCAGAGGCCAATTCE GAGCAGCCAGRACTGAGTGGACGETT TATCATAAC TGCTCTICCTACTAT TTATCATIGTAAAGATGGTGARTTT
TCGC TCGCAGGTCGCTCAGGCTTGC G TTGT ST

AT AGGCECTATCAGEGTCCAAGGACTAAGAAGGACTTCATARACTTTATAAGTGATAAAGAGTGCAAGAGTATIGAG
AGCAGCTGCARCRAGARGGC TACAGTGAGCAAGGC TACCTCACCAGAGAGCAGAGCAGGACAATGGCTGCGAGCA CCCGTTTCATC TTGGTCCAGGTICTGTTCTCATGAGTAGTATGTCAGCACTCTTICAGCTATCTATETGE
ACATTTCTAACACCARTCATCETARACAAGTCCAAGEAGGCATIGACATATATCATCT TTTGAAGGCRAGGARAT ATCAGEACTTGCCATAACTACTTTATIGAAGACCT TGEATTGCCACTG IGEGGATCATATACTGTITTIGCITTA
c CATTAATTTGGAAATGTTGCCTCCTEAGCTARGCTTTACCATCTIGTCCTACCTEA GCAACTCTGIITICCORACTETTATTAGGACTCTG TATGATAT TGS ATTGCCTTTGICCTTCARRARGE
TGCAACTGACCTTTGCTTGECT TCATGTGTTTGECAGGACCTIGCGARTGATGAACTTCTCTGGCARGGETTGT CGCAGACCACAGCCGTACCCATACCCTTCARARRRATTATIAT TCTGCACAACCITTGARARRAGTGGAG
GCARATCCACTTGEGGTCACTGETCCATATACAAT, CCACCTTTAGGATTITCTTTTAGAARAGTGTAT GAGEAAC GGAT TGTTTCAGARG TGAAAGTARAGARGG! CAAAGACTTT
TGCAGCTGEATCAAGGCAGCCTCACCT TTARTGCC ARCCCAGATGAGGGAGTGARCTACT TTATGTCCARGGETA CCACAGAATGCCATARGACAACGCTCTCTGGGTCCATCATIGHCC TARATCCTAGITAAATTTTATAGTT
TCCTGEATEATTCGCC TAGCARAGTTTATCTTCTGTACAAGARCACTARAT TGGAARRAACTGAGAR ATCTTAATATTATGATITTGATARRAACA TGATCATTTIGTTIGGTTTCAAGTGAACTETG
TCTATC TET TGACCTTGTAACATIGCATAATTTTAGRAATCAGTTCTTGCCAR GRATATTGCAGGGTICAGTCTAGATIGTCATTAAR TTGAACAGTCTACAT TCAGAACATARA
ATGCACTGAGAGRATITTTTCGTCATATCCATGCC COTGARGAGCGTGGAGAGTATCT TGARACTCITATAACAS
AGTTCICACATAGATICTGTGCTTGCAACCCTGAT TTAATGCGAGAACTTGGCCTTAGTCCTEATECTETCTATG !
TACTGTGCTACTCTTTGATTCTACTTTCCATTGAC CICACTAGCCCTCATE TGAAGAATARAATGTCARARAGGS
AATTTATTCGARATACCCGICGCGCTGCTCAAAAT ATTAGTGARGATTITGTAGGGCATCT T TATGACANTATCT
ACCTTATTGGCCATGTCGCTE TTGCTAGGACTICAGTTTTTACTTCAGACTABAGCTACCC
AAGGACTTAGCAGATATGGGCGTTACATCAGTGCTGGTCATTGTAGCCT TACAATCARGCTTCAGIGTGS
AACCTTTITTICITTIGCCATTTICTATTTTAGTARTTICC T IGGEGAACTARATARTTTTGCAGAAL TETECCT
TTTTGTITATCACGITTT AGCAGAG CTAACACAGCTGTT TGATARACTGACATT
TACTCTANBAGATGGIGIATTTGTGCATTAGAT TTGCCTG ITTATCCATTTCCATICTTTATACARAT
ACCATGTAATGTGTACATATTIAACTAARGAGATT TAATTATITTATTGT TTTAACT:
TITTTCCTTTTCTCTCARRCTGAGTTCTGARATTTAT T TGAT TCTGATCTGABACTAT TG TCTTCGTARRAGTTA.

TITTTT

GARTCTGAC CAGACAGAAACCARTACCAGCTTCCTITTTCCT TTRARCTTTGAAGAGTGT TGATTTGTTACTATA
TTACTATGC, C AGTTATTITT TAT: TTTATARTTTGATTTTTTATTTTARRRACTGGGTTAR
TCARGTICICGGTAAGTCCTTTAARCCATTITAGGAT ITTTARAACATCARAARTTTATGATTTACATTCATAGGRAT
ARARTAAAATATTATTAGAACTCTGGTAARRA A ABA2
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FIGURE 72 FIGURE 74
MAP: TH 7] EGDWMIEFYAFWCR ACONT.QP EXESFABWGED E ‘DERRFLIQ TLVF BLIVFSCI YGEGY SNAHESKQMY CVE ACRYGSAIG
LEVNIAKVDVTEQPGLSGREIITALPTIYHCKDGEF RTKKDF INF ISDKEWKSTEP' WE ! VLAFLASAFF LVVDAYFPQISNATDRKYLYIGDLLF SALWTF LWFVGFCFLTNQWAV TNPKD' IT
SMSALFQLSMWIRTCHNYFIEDLGLEVRGS Y TVFALATLF SGLLLGLCMIF VADCLCP SKRRRPQF YPYPSKKEL FSFFSTI YQRYKAGYDDF IONYVDETPDPNTAYASYPG: PRETONAETT PUY
GTNKD FPONAT R LGP SLATDKS N
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FIGURE 73 ’ FIGURE 75
GCGGCG(‘;CGGC GCGGCGGECGACEGTGAC GGGGCCTACGGCGC AGGCGGGCGELTCCTITCG CAGAGCIGCTGTCATEGCGECCECTCTR TTCTTTCCCGTCCTCCTGCTECTGCTGCTATCGGGEGATET
ACCTGCGGCECTTCCTGACGCAGLCGOAGGTGETEECECGCBCCETGIGCTTEGTCTICGCCTIGATCETETTCT CAGAGCTCGGAGETECCCEEEECTECTEL T 3GCATAGGAGATCGCTTCAA
CCTECATCTATGGTGAGGGCTACAGCARTGCCCACGAGTCTARGCAGATGTACTGCGIGTICAACCGCARCEAGE AT GTTGTTCCAGEGETEARGE CTCAGGACTGGATCTCGGCGGCCCGAGTECTGETAGACGSE
ATGCCTGCCGCTATGECAGTGCCATCGEEETGCTEGCCTTCCTBECCTCRGCTTICTICT TRETEETCGACGCET AGAAGAGCACGTCGGTTICCTTARGACAGATGGGAGT T TGIGGTTCATGATATACCT TCIGGATCTI TATGTAGT
ATTTCCCCCI TCAGCAACGCCACTGACCGCAAGTACCTGGTCATT TGCTCTTCTCAGCTCTCT GGAAGTTGTATCTCCAGCTITACAGATTTGATCCCG TTCGAGTGGATATCACT TCCARAGGAANAATGAGAGCARG
CCTTCCIGTGGTTTGTTGETTTCIGCTICCTCACCARCCAGTEGGCAGTCACCARCCCGRARGGACGIGCTGETEE ATATGTGBATTACATCARAACATCAGAGGTTGTCAGACTGCCCTATCCTCTCCARATGARATCTTCAGGTCCACC
GGECCEACTCTGTGAGGGCAGCCATCACCTICAGCTICTTTTICCATCTTICTCCT TGTGCTEGCCTCCCTEE TTCTTACTTTAT TCETEEEECTGGA CAGACTTTCTARTGAACCCAATGGT TATGATGATGGTTCT
CCTACCAGCGCTACARGECTRECETEEACGACT TCATCCAGARTTACGTTGACCCCACTCCGGACCCCARCACTG TCCTTTATIGATATTI TG TECTICTGCCTARRGT GG TCARCACARGTGATCCTGACATGAGACGGEAAATGGAGCA
CCTACECOTCCTACCCAGETGCATCTGTGEACARC TACCARCAGCCACCCTTICACCCAGARCGCEGAGACCATTE GTCAATGRATATGCTGAATTCCARCCATGAGTTGC CTGATGT TTCTGAGTTCATGACARGACTCTTCTCTTCAAR
AGGGCTACCAGCCGTCCCCTGIGTACTEAGCEEUGGTTAGCE CTCCCCTCTE ATCATCTGGCRAAATCTAGCAGCS GCAGTAARRCAGGCAARAGTGGGECTGEC, STAGICAGGCCG
CCCTGGACTTTCCOATGAGCCTCCTE CTGS C:CCCTCTCTTTCACCTETTCCATCCTGTECAGCTGACRE TCCAGAGCTGGCATT TGCACARAC] CTGGGTGECATCCARGTCTTGGARARCCETETG! Ta
ACAGCTAAGGAGCCTCATABCCTEGCEGEGGCTG (GCCACACCCCARGTGCCTGTGCL TTCAG CTATARACTTGAGTCATCCCGACGTIGA] TTACAACTGTGTATGTTARCTTTTTAGCACATGTTTIGTACTT
TCAGCCGCTCACTCCTCCAGGGCACTTTTAGGARAGGGTITTTAGCTAGTGTTITTCCTCECTTTTARTGACCTC GGTACACGAGAARACCCAGCTTICATCTITTETCT CAATATTGATGTCACTGAATTAATTACAGTG
AGCCCCG(‘,C"‘GCAG‘:GGCTAGAAGCCAGCAGGTGCC(‘ATGIGCTACTGACAAGTGCCTCAGCITCCCCCCGGCCC TCCTATAG] ATGCCATTAATAARTTATATC (CTACTATACATT TAATT CATCTTAATCCAR
) GGGTCAGGCCGT! AGCCGCTATTATCIGCGTTCTCTGCCARRGACTCGTGGE TCACACCTGCCCTGTG GAAMAABARARAARARADARRAL

CAGCGGAGCCGEACCACGCTCTTETGTCCTCACTCACETTTGCTICCCCTETECCCACTGCTGTAT TCTGGGEG

GCCACCACCCTGTECCGGTEGCCTCTEGECTGCCTCCOGT TGT! TGE! TCATGGCACTTCC

TCC’ITGCTCCCACCCCTGGCAGCt\GGGAAGGGC'I’.‘TGCCTGACAACACCCAGCTTTATGTAAATATTCTGCAGTT

GCTTACTTAGGRAGCCT! 3GTGCCCCATE TCC GACTCTGTCTIGTGCCGAGTGTATTATAAR

ATCGT TECCCGECT TGCTGTTT GGAGACGGAATARATGTTTICTCATTCAGTA
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FIGURE 76 FIGURE 77
MRARLWGFFPVLLLL TGDRFKT DL TGGGACTTAT: S 24C TTGGCGETTTTGEIGIGICTCTETGACCATEETGE
GFLKTDGSFVVHDIPSGSY PAYRFDEVRVDI TRTSEVVRLEYRL vrT TGGCGCTECTCATCETT TGCGACGTTCCOTCAGCL TCTGECS TGGTGTTATCAGARAN
KRESWGHIDF IFVLLPKVVNT ; SNEELPDVSEFMIRLESSKSSGK TTAGICAGCIGATGGAATGGACTAACARRAGACCT GTARTAAGAATGAATGE TICCGICGOCTTGIGA
SSSGSSKTGKSGAGKRR ARGCCCCACCEAGRARTTACTCCGTTATCETCATG TTCACTECTCTCCAACTGCATAGACAGTGTGTCETTIGCA

GCAAGCIGATGAAGARTTCCAGATCCTGGCARAC TCCTEGCGATACTCCAGTGCATTCACCAACAGGATATTTT
TTGCCATGETGGAT TTTGATCARGGCTCTCATGTATITCAGATGCTARACATGAATTCAGCTCCARCTI TCATCA
C

ACTTTICCTGCA cC GGETGAT ACATATCAGT TACAGETGCGGGGTTTITCAGCTGAGCAGA
TTGCCCGETGGATCGCCOACAGAACTGATETCART AT TAGAGTGATTAGACCCCCAAATTATGCTGGETCCCCTTA
TGTTGGGATTGCTT TTGGCTGTTATTGGTGGACTT GIGTATC T TCGARGAAGTAATATGGARTT TCTCTTTAAT:
ARBCT! TTTTGCAGCTTTGTGTTTTGTGCTTGCTATGACATCTEGTCARATGTGGARCCATATAAGAG
GACCACCATATGCCCATABGAATCCCCACECGGGACATGTGAATTATATCC AGCAGTCAAGCCCAGTTTG
TAGCTGABACACBACATTGTTCTICTIGITTARTGGT CCTTAGGARTGETGCTTITGTGTGAAGCTGCTA
CCTCTGACATGGATATIGGARAGCGAAAGATA GGCTGETATTSGACTTGTIGTATTATTCTTCAGTT
GGATGCTCTCTATTTTTAGATCTARATATCATGGC TACCCATACAGCTITCTGATGAGT:! TCCCAGAG
TATAT; TACTGGARATT CGARAATCGTGTGTGTTTGRAAAAGRAGAATGCAACTTGTAT
ATTCTGTATIACCTCTTTTTTICAAGTGATT TARATAGT TAATCAT T TARCC; GATGTGTAGTGCCTTAR
CARGCAATCCTCTGTCARRATCTGAGGTATTEGARRATART TATCCICTTAACCTTCTCTTCCCAGTGAACTTTA
TGGAACATTTAATTTAGTACAATTARGTATATTAT AAARATTGT ARRACTACTACTTTGTTTTAGT TAGAACAAA

GCTCARAACTACTTTAGTTAACTIGCGTCATCTGAT CTTATATTGCCTTATCCABAGATGGGGARAGTAAGTCCTG
ACCRAGETGTTCCCACATATGCCTGTTACAGATALS TACATTAGGAAT TCATICITAGCTTCTICATCITIGTGTE
GATGTGTATACTTTACGCATCTTICCTTTTGAGTAGAGAAATTATGTGTGTCATGTGGTCTTCTGAARATGGAAC
BCCATICTICAGAGCACACGTCTAGCCCTCAGCARGACAGTTETTICTCCTCCTCCTIGCATATTTCCTACTGCS
CTCCAGCCTGAGTGATAGAGTGAGACTCTIGICTCAR TATCTCTARATACAGGATTATAATTTCTGCT
TEAGTATGGTGTIAACTACCTIGTATITAGRARAGR T TTCAGAT TCATTCCATCTCCTTAGTTTICTTTTAAGGTG
ACCCATCTGTGATARRAATATAGCT TAGTECTAARATCAGTGTARCTTATACATGOCCTARRATGTTTCTACARA,
TTAGAGTTIGICACTTATICCATTIGTACCTAAGAGRAAARTEGGCTCAGTT] TCC c
GCAGTGACTFACGCCTGIAATCTCAGCACTITGEG AGGCCARGGCAGGCAGATCACGAGGTCAGGAGTICGAGAC
CATCCIGGCCAACATGETEARACCCCGTCTCTACT ARAAATATARAAATTAGCTGGGTGTGGTGECAGGAGCCTE
TARTCCCAGCTGCACAGGAGGCTGAGGCACGAGAATCACTTGARCTCAGE: TTTCAGT! CGAG
TCACGCCRCT TCCRGCC GAGACTCCATCTCAA AR
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FIGURE 78 FIGURE 80
MBARWRER TMVVALLIVCE JRKKEMYLSEKVSQLMEWTNKRPYVIRMNGDKF RRLVKAPPRNYSVT TREVPGSC IPNRRVLVTGATGLL AONNWHAVGCGF RRARPKFEQVNLLDS
VMFTALQLHRQCVVCKQADEEFQIL TNRIFFAMVDFD TF INFPAKGKPKR NAVEHIIHDFQPEVIVHC KEAAAVGAFLIYISSDYVFDGTNRPYREE
GDTYELOVRGFSAEQIARWIADRIDVNIRV IRPPNYAGPLMLGLLLAVIGGLYY LRRSNMEFLFNKTGHAFARLC DI BKA 1P TLYGEVEKLEESAVIVMEDKVQE. YREPTHVK
FVLAMTSGOMWNHTRGE P YAHKNP HTGHYNY THGS SQAQF VAETHIVELFNGGVTLGMVLLCERATSDMD IGKRK DVAT SIKGTF KYEMACATADAFNLPSSHLRP ITDSPVLGAQR! DCSKL
IMCVAGIGLVVLFFSWMLSIFRSKYHGYPYSELMS ETLGIGDRTPFRIGIKESIWRFLIDKRWROTVEH

FIGURE 79

CGCGTCEATCCTGGET TGECGGCCGCTEAGGCTGCEGCETCAAGACEECGRAC

GTEEGGC TCTCTAT TTTGTIC TGTCGECTOGT TTARCATC

GCTAATAGGAGGGETTCTEGTTACTGETGCCACTESGCTTCTTEGCAGAGCTGTACACAAAGAATTICAGCAGART
ARTTIGGCATGCAGTTGGCTGTGET TTCAGARGAGC ABAGACCAAAAT TTGARCAGGT TAATCTGT TGGATTCTAAT
GCAGTTCATCACATCATICATGATTTICAGCCCCATGTTATAGTACATTGTG CAGRIGTT
GTAGBARATCAGCCAGATGCTGCCTCTCARCTTARTGTGEATGCT TCTGEGARITTAGCARAGEARGCAGCTGCT
GITEGAGCATTICTCATCTACATTAGCTCAGATIATGTATTIGATGGARCARATCCACCTT:
ATACCAGCTCCCCTABATTTGTATGEC] C; ITAG! TGTCCTGGAGAACAATCTAGGR
TCCTATTCTGTATGEGCAAGTTEAARAGCTCGAAGRBAGTGCAGTGACTGTTATGTTT
CAAGTCAGCARACAT GGATCACTGGCAGCAGAGETICCCCACACATGTCARAGAT
GTGECCACTETETGCCS CT. $AGAATGCTGGATCCATCARTTAAGGE! TTTCACTGGTCT
GGCAATGAACAGATGACTAAGTATGARATGGCATE TGCAATTGCAGATECCT TCAACCTCCCCAGCAGTCACTIA
GACCTATTACTGACAGCCCTGTCCTAGEAGCACAACGT TGCTCAGCTTGACTECTCCARRTIGEAG
ACCTTGEGCATIGECCAACGARCACCATTTCGART TGGARTCARMAGARTCACTITGECC I TTCCTCATTGACRAG
26 ARACGGTCTTTCATTAGTTTATTIGTGTTGGGTTCTTITTTTTTTTARATGAANAGTATAGTATE
TGECCCTTTTTARAGAACAAAGGARATAGTTTICT ATGAGTACT T TAATTGTGACTCTTAGGATCTTICAGETAR
ATGATGCICTTGCACTAGTGARATTGTCT: GTCATGCCCTGT PTGCAGTAATTTITCTT
TTTATCATTATGI PTG TCCTGECTARACTTGGAGT TTG! TAGTABATTATGATCCTTAARTATITEAGEETC
AGGATGAAGCAGATCTGCTGTAGACTTTTCAGATGARRTTGTTCATTCTCETARCCTCCATATITTCAGGATTTT
TGAAGCTGTTGACCATTTCATGTTGATTATTTTABATTGTGT TATAARAATCATTGGTGTTCATTATT
TGCTTTECCTGAGCT CAGATCARAATGTTTGAAGAAAGGRACT TTATTTTTGCAAGT TACGTACAGT T TITATGC
TTGAGATATTTCARCATGTTATGTATATTGGAACT TCTACAGCT TGATGCCTCCIGCTTT TATAGCAGT T TATGS
GGRGCACTTGARAGAGCGTGTGTACATGTATTTTT TTTCTAGGCARACATTGAATGCABACGTGTATTTTITTAR

TATAAATATATAACTGICCTTTICATCCCATGTIGCCGCTAAGTGATATTTCATATGTGTGGTTATACTCATART
ARTGGGCCTTGTARGTCTTTTCACCATTCATGART AATARTARATATGTACTGCT! TETARTGCTTAGTTTT
CTTGTATTTACTICTTTTTEITARATGTARGGACCAARCTTCTAARCTAAT TGTTCT TTTGTTGCTTTARTTTTT
ARAAATTACATICTICTGATGTARCAT : GAATATAGTTTARTATGTATTGAAATARRACAC

PATARAATTAAAAARARRAARARRARRRA



oooogoag

FIGURE 81

GARGCAGCAGGTACCCCCTCCACATCCCTAGGGCT CIGTGATGTAGECAGAGGCCCGT ¢
GTGECTGGECCECCCCCTTGCTCCTGCTGCIRCT TGEGECTGCCCCGACCTCGICTGCTACACCE
ATTACCTCCAGACGGTCATCTGCATCCTGGAAATG TGGARCCTCCACCCCAGCACGCTCACCCTTACCTGGCAAG
ACCAGTATGBAGRECTGAAGGACGAGGCCACCTCC TECAGCCICCACAGETCGGCCCACARTGCCACGCATECCA

CCTACACCTGCCACATGEATGTATTCCACTICATGGCCGACGACATITICAGTGICAACATCACAGACCAGICTG
GCAACTACTC AGTETGGCAGCTTTCICCTGGCTGAGAGCATCAAGCCGGUTCCCCCTTICAACGTGACTE
TGACCTTCTCAGE TATAATATCTCCTGGCGC TCAGATTACGAAGACCCTECCTTCTACATGCTGARGGGCA
AGCTICAGTATGAGCTGCAGTACAGGAAC 3BCCCCTEEGCTGIGAGTCCGAGGAGARAGCTGATCTCAG

T TCCCTCCTCCCCCTEEAGTT TCGAGCTATCAGCTGCAGGTECEGECAG
GGECCCATGCCTGECTCCICCTACCAGRRGACCTEE TGGAGTEACCCGGTCATCTTTCAGACCCAGTCAG
AGGAGTTA TGGAACCCTCACCTECTGCTICTCCTCCIGCTTGTCATAGICT TCATICCTECCTTICT
GAGCCTGARGACCCATCCATTGTGGAGGCTATGE AAGAAGATATGGECCETCCCCAGCCCTGAGCGRTTCTICA
TECCCCTGTACAAGGGCTGCAGCGEAGACTTCAAG: ceeTTe CAGCCTGEAGE

TGGEGACCCIGGAGCCCAGAGGTGCCCTCCACCCTEGAGGTGTACAGCTGCCACCCACCACGGAGCCCGGCCRAGA.
GGCTGCABCTCACGGAGCTACARGAACCAGCAGAGCTGGTGEAGTCTEACGGTGTGCCCAAGCCCAGCTTCTG!

“AGCCCAGARCTCRGEEEGCTCAGCTTACAGT: TCEGCCATACEGCCTGETGTCCATTGACA
CAGTGACTGIGCTAGATGC! TGCACCTGECCCTGCAGCTOTGAGGATGACCECTACCCAGCCCTGE
ACCTGEATGCTEECCTERAGCCCAGCCCABGCCTAGAGEACCCACTCTIGEATGCAGEEACCACAGTCCTGICCT
TEGCTGIGTCTICAGCTGECAGCCCTEGGCTAGGAGGGOCCCT CCTCCTGGACAGACTARAGCCACCCC
TTGCAGA GGGCTGEGEGACTGCCC TEEEETGECCEETCACCTERAGEGETCT GABIGAGE
GEECTCACCOCTEECCGECCTEGATATGEACACE TTTCACAGTGECTITGTEGGCTCTEACTECAGCAGCCCTE
TGGAGTGTGACTICACCAGCCCCGGEEACE] CCCCUCCGEABCTACCTCOGE GTGGTCATICCTC
CECCACTTTICGAGCCCTGRACCCCAGRCCAGC TARTGAGGCTGACTGEATGT CCAGAGCTGECCAGECCACTEGE
CCCTEAG CTGGGCTGTGATC ACCTGCAGCCTTTGGTCTCC T
TGAGCCTGATGTTTACAGTGTCTGTGTGTGTGTGTE TGTGTGTEIGTGCATATGCATGTGTGTGTGTGTET

GTGTCTTAGGTGCECAGCTOECATGTCCACG TG TGT GTETGATTGCACGTECCTGTGEGCCTGEGATARTGCCCAT
GGTACICCATGCATTCACCTGCCCIGTGCATGTCT GEGACTCACGGAGCTCACCCATGTGCACAAGTGTGCACAGT
ABACGTGITIGTGETC) GATGACAACAGCCGTCCTCCCTCCTAGEGTCTIGTGTTGCARGTTGGTCCACAGT
TCTCOGEEGCTTICTGGEATCAGEGECATIGECTG TGACTGAGGCGEAGCCCAGCCETCCAGCGTCTGCCTCCAG
GAGCTGCAAGRAGTCCATATIGTTCCTTATCACCT CAGGRAGCGA? GAGT CATGETG
ACCTCGEGAATGECARTTTTTTEGGCGECCCCTGE ACGARGGTCTGARTCCCEACTCTGATACCTICTGGCTGTG
CTACCTGRGCCAAGTCGCCTCCCOTCTCTGEGCTAGRAGTITCCTITATCCAGRCAGT TGACACACC
TGGGGEAAATTGGCGATGICACCCETETACGGTACGCAGCCCAGAGCAGACCCTCARTARACGTCAGCTTCCTTC
TTCTECGECCAGAGCCG] GGOEGEGETE CATCAATCET GACRGCC' CCGCGEEEE
GTCCCGCCTGCAGAGGGCCACT TTCCAGGCTTAARATCAGTCCGTTTCETCTCTTGGARACAGCT:!
CCCACCARCCARGATTTCTITTTCTAACT TCTGCTACTAAGTT TTTAARAAT TCCCTTTATGCACCCRAGAGATA
TTTATTAARCACCAALTACGTAGCAGECCATGECT CATGEEACCCACCOCTCUGTGGCACTCAT TGC
AGGTTGGAACTATGC? TCCEECCACACATCCTGCT! CCCCTACCCTGCCCCARTTCARTCCTGCCA.
ATAAATCCTGICTTATTTETTCATCCT! TT

goooad

FIGURE 84

MWSTGAGALGAAALALLLANTDVFLSKPOKAALEY LED IDLKTLEKEP RTFKAKE LWERNGAVIMAVRRE GCFL.C
REEAADLSSLKSMLDOLGVPLYAVVKEH IRTEVKD FQP YFKGE LF LDEKKKF Y GPORRKMMFMGF IRLGVHRYNEFE
RAWNGGF FILGGVE YGILLEH LEARKMIKPQTLASEKE

oooad

FIGURE 85
GGCACGAGECCTCETECCACCGERCTCTTETACE TCAGCGCGAGCGCCAGECETCCEECCECCETGGCTATGT
GTGTCCGATTTCCGCARAGAGTICTACGAGETEE ICCAGAGCCAGAGRGTCCTICTCTT CTCGEACGT .

GGATGCTCTGTGTGCGTGCARGATCCTICAGECCT TETTCCAGTETGACCACGTGCARTATACGCTGETTCCAGT
TTCTGGGTGECARGAACTIGARACTGCATTTCTTGAGCATAAAGAACAGTTTCATTATTTTATICICATARRCTG
TGGAGCTABTGTAGACCTATTCGATATTCTTCAACCTGATGARGAC ITTGIGT CCCATAG
GCCAGTCARTGICGTCAATGTATACAACGATACCCAGAT TTACTCATTAARCARGATGATGACCTTGARGT
T TCTTCAGEG: T e BTG TGGGICAGA
GeeTTeT GCGCACACGGTT. TAGTGGAGCABACCAT CAGCGGCGAGAGTG
GGAGGCCCEEAGAAGAGACATCCTCTTTGACTACGAGCAGTATGAATATCATGGEACATCEICRGCCATGGTGAT
GITTGAGCTGGCTTEGATGCTRTIC! TGAATGACATGCTGTGGTEEGCCATCGTTGGACTARCAGRCCA
SGTGCAAGACAAGATCACTCANATCRARATACGTGACTGATGTTGETGTC GCGCCACETTTCCCGCCT
CARCCACC! CACTCTCCGIGEACTGCACACGEATCTCCTTTGAGTATGACCTCCG
CCTGGTGECTCTACCAGCACTGETCCCTCCATGACAGCCTGTGCARCACCAGCTATACCECAGCCAGGTTCARGCT
GTGGTCTGIGCATGEACAGAAGCGGCTCCAGEAGT TECTTGCAGACATGGETCT TCCCCTGAAGCAGGTGARGCR
GARGTTECAGH CATCTCCTT ATTTGCGGGARATGATT CTGCARATAARTTTCS
GATGAAGEACATGCGCGTECAGACTTTCAGCATICATT TTEGETTCAAGCACRAGT TTCTGECCAGCGACGTEET
TTTGCCACCATGTCTTT Geeee IGGCTCAGGGACAGATCACT TCATCCAGGCTCTGER
GeeTeTeC GTAACCTGGACAAGCTCTACCATGGC CTCGCCAAG GCTECEAGCCACCE
GCAGACCATTGCCAGCTGCCTTIGCACCAACCTCG ICATCTCCCAGEEGCCTTTCCTGTACTGCTCTCTCATERR
GGGCACTCCAGATGTCATGCTETTCTCTAGGCCGGCATCCCTARGCCTGCTCAGCRARCACCTGCTCAAGTCCTT
TGTETGTICGACABAGAACCGECECT! ACTGCTGCCOCTGETGATGECTECCCCCCTGAGCATEGAGCATGE
CACAGTGACCGTGETEEECATCCCOCCAGAGACCGACRGCTC SARCITTTTTGGGAGGECETTTGA
GAAGGCAGCGGRARGCACCAGCTCCCGEATGCTGCACARCCAT TTTGACCTCTCAGTAATTGAGCTGARAGCTGA
GGATCEGAGCAAGTTTCIGEACGCACTIATITCCC TCCTETCCTAGRAATT TGATICTTCCAGRATGACCTTCTT
ATTTATGTAACTGGCTTTCATTTAGATTGTAAGTT ATGGACATGAT TTGAGATGTAGRAGCCATTTTTITATTARR
TARAATGCTTATT TTAGGCTCCGICCCCARBARR LS kS

CGAGGAT
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FIGURE 82

MPRGWAAPLLLLLLOGGWGCPDLVCYTDYLQTVIC ILEMANLEPSTLTLTWODOY ERLKDEATSCSLHRSAHNAT
HATYTCHMOVFHFMADD IFSVNITDQSGNYSQOECG SFLLAES IKPAPPFNVIVTF SGQYNISHRSDYEDPAF YML

KGKLQYEL( LI SVSLLPLEF YOGTHSERSDEVIFOT
3 IVE IPAFWSLKTHPLWRLNKKI RFFMPLYKGCSGDF TG
: TLEVYSC MLTELQEPAE TAQN. @

IDTVIVLDAEGRCTHECSCEDDGYPALDLDAGLEP SPGLEDPLLDAGT TVLSCCOVSAGSPGLGGPLES LLDRLK
PPLADGEDWAGGLPHGGRSPGEVSESEAGSPLAGLDM) TFDSGFVGSDCS SPVECDF TSPGDEGPPRSY LROWVY
IPPPLSSPGPOAS

goood

FIGURE 83

GGCA TGGACGCTGTGTAT FGTCTTICCTCCAGGACCCAAGTTTCTICAC ATG)

GTCCATTGGTGCAGGAGCCCTGEGEECTGCTGCCT TEECATTGCTGCTTGCCAACACAGACGTGTTTCTGTCCAR
GCCCCAGARAGCGGCCCTGGAGTACCTGGAGGATATAGACCTGAAARCACTGGAGAAGGARCCARGGACTTTCAR
AGCAARGGAGCIATGGGARAAARATGCAGCTGTGA T TATGGCCGTGCEEAGGCCAGGCTG TTTCCTCIGTCGAGA
GGRRGCIGCGGATCTGTCCTCCCTGARARGCATGT TEGACCAGCTGEGCETCCCCCTCTATCCAGTGETABAGGA
GUACATCAGGACTGAAGTGARGGATTICCAGCCTT ATTTCARAGGAGAARTCTTCCTGGATGAABAGBAAAAGTT
CTATGETCCACARAGECEGAAGATGATGTTTATGGGATTTATCCETCTRGEAGTETGGTACAACTICTICCGAGE

CTGGAACGEAGGCTICTCTGGARACCT! TTCATCCTIGS TTTTCGIGGTGGGATCAGS
ABAGCAGGECATTCTTCTTGAGCACCGAGARARAGRRTTTC CARAGTAARCCTACTTTCTGTTCTGGAAGC
TGCTARGATGATCARACCACAGACTTIGGCCTC TGTGTGARACTGCCCAGCTCAGEGAT

CCAGGGACATTCACCTGIGT TCATGGEATGTATIGTTTCCACTCETGTCCCTAAGGAGTGAGARACCCATITATA
CTCTACTCTCAGTATGGATTATTAATGTATTTTAA TATTC TGT TTAGGCCCACTAAGGCARRATAGCCCCAARAC

GACTGACA TCT TAARTGAGGATTATTAAGCTAAAACCTGGGRAAATAGGAGGCTTARARTTGAC
TGCCAGGCTGEGTECAGTGECTCACRCCTGTAATCCCAGCACTTT ARGGTGAGCARGTCACTTCAGE
TCGEGAGTICCAGACCAGCCTGAGCABCATGECEAARCCCCETCTCTACTARAAATACAARARTCACCCCRGTET

GGTGECAGGCACCTGTAGTCCCAGCTACCCGEGAGGCT GAGGCAGEAGAATCACTIGRACCTGEGAGGTEEAGGT
TGCEGTEAGCTEAGRATCACACCACTGIATTCCAGC CTGEGTGACTGAGACTCTAACT: A AAAR,
EASN

ooooo

. FIGURE 86
MFVSDFRKEFYEVVQSQRVELEVASDS ACKI LOALFQCDHVQY FLVEVSGWOELETAF LERKEQFHYF ILT
NCGANVDLLDILQPDEDTIFFVCDT YNDTQIKLLT CVPAYEDIF
EPSEKRTRLEEEIVEQT TLEDYEQYRYHGTS SAMVMF] IVGLT

DQWVQDKI TQMKYVTD
KLWSVHGOKRLQEF L.ADMGLPLKQVKQKFOAMDT
FAT HF IQATDSLSRSNLDKLYHGL

¥TLSVDCTRISFEYDLRLVLYQHHSLHDSLCNTS Y TAARF

I FSIREGFKHKFLASD
KQLRATQOTIASCLCTNLVISQGPFLYCST
MEGTRD KHLLKSEVC! KLLPLVMAAP LSMEHGTVTVVGIP FGRA
FEKAARSTSSRMLHNHF DLSVIELKAEDRSKFLDALTSLLS

gooaao

FIGURE 87
ACCEGGCACCEGACGECTCEGEIACT T ICETTCTT AATTAGGTCATGCCCETETGAGCC! STGTGTT
TATGGGAAGCCAGTAACACTGTEGCCTACTATCTCTTCCGTEEIGCCATCTACATTTTTGEGACTCGGGARTTAT
GAGGTAGAGGT GGAGCCGEATGTCAGAGG TCCTGAARTAGTCACCATG! ARATGATCCECCTECT
GTTGABGCCCCCTTCTCATTCCGATCGCTTTITGRCC ARTARGICCTGTTGCACCAGATGCA
GATGCTGITGCTGCACAGATCCTGTCACTGCTGCCATTGARGT T T TTCCAATCATCGICAT TGGGATCATTGCA
TIG? GCACTGGCCATTGRICTGEECATCCA CTTCGACTECT ACAGATGTCGCTCATCCTTT
BAGTGTATCGAGCTGATAGCTCGAT GAGT CTCGGATTGCARAG GAGTACCGCTGTGT
COGGTEEETEETCAGAATGCCBTGCTCC TCACAGCTGUTTCGTGGAAGACCATGTGCTCCGATGRCTIGE

GGG TCACTACGCAAATGTI TGCCTGTGCCCARCTGGGTTTCCCARGCTATGTGAGTTCAGATAACCTCAGAGTG
BASCTCECTEGAGGEGCAGTTCC! GGAGTTEGTGTCCATCEATCACCTCTTGCCAGATGACAAGGTGACTGTUA
TTACACCACTCAGTATATGR! TETGCCTCTGECCACGTGET TACCTIGCAGTGCACAGCCTGIGST
CATAGAAGEGECTACAGCTCACGCATCEIEEETGE ARACATGTCCTTGCTCTCCCAGTEECCCTEGCAGECCAGT
CTTCAGTTCCAGGECTACCACCTGIGCGEEEGCTC TETCATCACGCCC TCACTGCTGCACACTGT
GTTTATGACT TGTACCTCCCCAAGTCATEGACCAT CCAGGTGGETCTAGT TICCCTGTTEGACAATCCAGCCCCA
TCCCACTTGE TTGTCTACCACAGCARGT] GCCARAG] TGEECAATGACATCGCCCTTATG
AAGCTGGCCGEECCACTCACGTTCARTGGTACATC TEEGTCTCTATGIGGTICTGCAGCTCTICCTTIGTITCAA
GRGGATTTGCAATTGCTCATTGARGCATICT TALEATGGCTGCTTTATARTCCTTGTCAGATATTAATARTTCC!
ACTCCTGATTCATGTTGGTETTGCATCAGTTGAT TATCTTTICTCATTARRAT TGTGATGCTC

BABABAARA
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FIGURE 88 FIGURE 90
PFSF! 3 VAAQILSLLPLKFFPIIVIGIIALI LALAIGLGTHFDCSG MAQHGAMGAFRALCGLALLCALSLGORPTGGPGCGPGRLLLGIGTDARCCRVETTRCCRDYPGEECCSEWDCMCY
KYRCRSSFKCIELIARCE RVGGONAVLQVE TAKSWKIMCSDDHKGHY ANVACAOLGEPSY QPEFHCGDPCCTTCRHHPCPPGOGVOSQGKFSFGF QCIDCASGTF WIDCTOFGFLTVFPGNKTHN
VSSDNLRVSSLEGOFREEFVST TALHHSVYVREGCASGHVVITOCT! T & 2 T TSAQLGLAIWQLRSQCMWPRETOLLLEVPPSTEDARSCQFPEEER
SQWPWOASLOFOGYHLCGGSVI TPLRITTAARCVY DLYLPKSWTIQ LVEXTVYHSKYKPKR GERSABEKGRLGDLWY

LGNDIALMKLAGPLIFNGTSGSLCGSAALPLFQEDLOLL IERFT,

gooaoaao

FIGURE 91
Ooo0Qgoaod AT e LTTTGATCACC TAGCAGTEGCATTGECCTEGCCCTCTGCARGERGE
TGCTGG TGAGCTTCATCIGTGITTGECGTGCAGGRACATGAGCARGGCAGARGCTGTCIGTGCTE
CTCTGCTGECCTCTCACCCCACTGCTGAGGTCACCATTGICS GCAACCTGCAGTCGGTCTTCC
FIGURE 89 GEGCCT ARCTTAAGCAMAGGTTTCAGAGA TTAGACTGTATATATCTARATGCTGGGATCATGCCTARTC
N CACAACTAAATATCARAGCACTTTTCTTTGGCCTC TTT T TGATTCATATGITCTCCACAGCTGARG
=== BEECERATGECCECETTTCEEGECCCTGIGCEECCTEECECTECTETGCECECTCAGCCTIGEGT GCCTGCTGACCCAGEGTGATARGATCACTECTGATGGACTTCA TTGAGACCAATGTCTTTIGGCCATT
CAGCECCCCACCEEEGGTCCCGRGTGLGRCCCTEEGCGCCICCIGCTT GEGAACGGACGCOCGLTGCTGE TTATCCTGATTCGEGAACTGGAGCCTCTCETCTGT CACAGTGACAATCCATCT CAGC TCATCTGGACATCATCIC
CGGGTTCACACGACGCGCT TGCCGCGATTACK e TGCTGTTCCGAGTGGGACTGCATGTGTGTC GCAGTGCAAGGAAATCTAATTTCAGCCTCGAGGACTTY GOAC GG CTACAGCTCTITCCA
CAGCCTGAATTCCACTGCG . CGACCTGCCGECACCACCCTIGICCOCCAGE A ARTATECCACTGACCTITTGAGTGIGGCTTTCARC AGGARCTTCAACCAGCAGGGTC TCFATICCAATGIGECCT
CAGTCCCAGGGGAAATTCAGTTTTIGGCTTCCAGTG TATCGACTGTGCCTCOEGEACCT ICTCCGREGECCACEAR GTCCAGETACAGCATTGACCAATTTGACATATGGAATTCTGCCTCCETTTATATGEACCCTETIGATECCRECAR
GBCCACTGCARRCCIT CTGCACCCAGTTCGEGTTTCTCACTIGIGT TCCCTGEGAACAAGACCCACRAC TATTGCTACTTCGCTTTTTTGCARATGCATICACE TIGACACCATATAATGGARCAGAAGCTCTGETATGGCTTT
GCIGIGIECAICOCAGEEICCCCECCEECAGAGCCECTIGGETGECTEACCETCETCCTCCT TGECCECC TCCACCARRAGCCTGAARTCICTCAATCCTCTGATCARRTATCTGAGTGCCACCACTEGCTTIT ATTATA
TGCETCCICCTCCTEACCTCGECCCAGCTTGEACTGUACATCTGGCAGCTGAGGAGTCAGTGCATETEECCCCGR. TTATGACCCARGA el CTAGAT G CTGCTGAARAATTTTATCA: GTTACTGGAACTGGRARAGK
GRAGACCCAGCTGCTGCTGEAGGTECCECCGTCRAC CECCAGARGCTGOCACTT: < ACATTAGGETCACTATTCAAAARACAGATARTCAGECCAGGCTCAGTGECTCATCCCTATARTTCCAGCACTTTG
a6 T GCTGGC TCTGECTCICA GGAGGCCARGGCAGAAGGATCACTT CAGGAGTTCAAGACCAGCCT ACATAGTGAGCCCTTGTCTC
TACAAAAAGARATARARATAATAGCIGEGTGTGGT GECATGCGCATGTAGTCCCAGCTACTCAGAAGEATCAGET
GGGAGEATCTCTTGAGE TTGCAGTGAGCTGAGATIGTGCCACTGCACTCCAGCCTEGETGA
CAGCGAGACCCTGTCTCARAATATGTATATATTTARTATATATAT CAGAGCTGACAATGACACTCTGGAR

CATTGCATACCTICTGTACATTICTGGGGTACATGEATTTCTACTGAGTTGGATRATATGCATTIGTARTARACTA
TGAACTATGARAARRARARAAAAARARA
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FIGURE 92 FIGURE 94
MRKVVLITGASSGIGLALCKRLL LAC TAEVTIVQVDVSNLOSVFRASK MNHLPEDMENALT THSINPTQLMARY) GISDVRRIFCLFVTFDLLFVILLWIIELN
ELKQRFQRLOCIYLNAGIMPNPQLNIKALFFGLFS RKVIHMF STAEGLLTQGDKE TADGLOEVFETNVEGEF ILT VNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAIALTTAVISAFLLAKVILSKLFSQG
RELEPLLCHSDNPSQLIWT LEDFOQHSKGKERYSSSKYATL N PGT AFGYVLPIISFILARIETWFLDFKVLPQEAEEENRLLIVODASERAALIPGELSDGQF Y SPPESEAGSEEABEKQ
ALTRLTYGILPPF IWTLLMPATLLLRFFANAFTLTPYNGTEALVRLFH PLIKYLSATTGFGRNYIMIQ

DSEKPLLEL
KMDLDEDTAEKFYQKLLELEKHIRVTIQKTDNOBRLSGSCL

goooad gooogao

TGURE 93 FIGURE 95
AGCCTGEEGCERCCCEECAGE COGTTAAGGTETCTICICTTT TGETGAGGTT ARGGCTC GTCGTATTICCAAGGACTCCAAAGCGAGGCCGEEEACTGAAGETETGEETGTCEAGCCCTC GGTTAR
CTGTRACCCTCS CACCTGCCAGAAGACATGGAGAACECTCTCACCGGGAGCCAGAGCTCCTAT CCTGGGTCARATGCACEGATTCTCACCTCGTACAG TTACGCTCTCCCGCEECACGTCC GTCC
GCTTCTCTGOGCAATATCCATTCCATCARCCCCACACAACTCATGECCAGGAT TGAGTCCTATY TGAGCGCTCARGTTIGTCCGTAGTY « CCGG GGGAGCTTTCICTGT
AAGARAGGCATATCTGATGTCAGGAGEACTITCTG TTTEITTGTCACCTTIGACCTCTTATICGTARCATTACTG AGAGCATTGTGCCTATTICCCCGAGTCTITGCTGCCGARGCTOTGACTECCCATTCRGARGTCCTTGAGEAGCGT

TGGATARTAGAGTTARATGTGAATGGAGGCATT! TT TGATGCAGTATGACTACTAT
TCTTCATATITTGATATATTTCTTCTGGCAGTTIT TCGATTTARAGTGTTAATACTIGCATATGCTGTGTGCAGR
CTGCGCCATTEETGEECARTAGCGTTGACARCEGCASTGACCAGTGCCTTTTTACTAGCARRRAGTGATCCTTTCE
ARGCTTTTCTCTCAAGGEECTTITGECTATGTGCT GCCCATCATTTCATTCATCCT IGCCIGGATTGAGACGTEE

CAGAAGCGGCTICCCTACGTCCCAGAGCCCTATTACCCGEARTCTGEATEGGACCGCCTCCCEEAGCTETTTEEC
ARAGATGAACAGCAGAGAATTTCARAGGACCTTGCTAATATCIGTARGACGGCAGCTACAGCAGECATCATTGEC
TGGETETATGECEEARTACCAGCTITTATTCATGC TARRCAACARTACAT TGAGCAGAGCCAGECAGRAATTTAT
CATARCCGGTITGATGCTGEG TCTGCACATCETECTECCACACGAGGCTTCATTCETTATGRCTGECECTCE

TTCCTGEATTICAAAGTEI TACCICAAGRAGCA AGACTCCTGATAGTICAGGRTGCITCAGAG GGTTGGAGAACTGCAGTGTTIGIGACTATAT TCAACACAGTGARCACTAGTCTGRATGTATACCGRARTARAGAT
AGGGCAGCACTIATACCTGETGETCTTICTEATGETCAGT T I TAT ICCCCICCTGAATCCGAAGCRGGRICTEAN GCCTTARGCCATTTIGIAATIGCAGGAGCTGTCACGEGARCTCTT T TAGGATARACGTAGECCTGCETRECCTE
GRAGCTGARGRRARACAGGAC GRARCCACT TTTAGAACTATEAGTACTACTITIGTTARATGTGAAARAC GTGECTGGTGGCAT TTGCTGEGCAC TCCTGTAGGAGGCCTGCTGATGECATTTCAGAAGTACTCT
CCICACAGARRGICATCGAGEC CAGG CAGTGGAGTICTCCCIGICGACAGTARAGT TGARATGCTGA GGTGAGACTETTCAGH ACAGAAGGATCGARAGECACICCATGAGCTARARCTGGARGAGTGGARRGEC
CGTCCACTGCTGGCTITATIGARCAGCTARTARAGRTTTATTTATTGTAATACCTCACAGACGTTGCACCATATC AGACTACAAGTTACTGAGCACCTCCCTGAGARRAT TGARAGTAGITT: GATGAACCT TGCT
CATGCACATTTAGTTGCCTGCCTRTGECTGRTARGGTAATGTCATGATTCATCCTCTCT TCAGTGAGACTGAGCT AAGARAATICAAGCACTCOTANACCTTCCTAGRAR COCTICAGTARTAGATARAC IGARAGTCC
TGATGTGTTAACARATAGGTGAAGARAGTCTTGTGCTGTATTCCTAATCAARAGACT TAATATATIGAAGTAACA TCTGAACTTGARACTCACTGE; GCT PGCCATGTCCGATGAATGCCARCAGACAGGCCACTCTIT
CTTTTTTAGTANGCARGRTACCTTI TTATTICART TCACAGARIGEARTTTITTTGTT TCATGT CTCAGRTTIRT GETCAGCCTGCTGACRAATTTARGTGCTAGTACCTGTGETGGCAGTEGCT TGCTCT TG TCTTTITCITTTCTTTT
TTTGTATTICTITITTAACACTCTACATTICCCTT GTTT T TAACTCATGCACATGTGCTCTTTGIACAGTTITA ranc GOCTOITETACTOTCACTTTACTTATCOTT ARAT T TAR AT ACATACT TATCT TTIGTATTART
BARAGTGTAATAARATCTGACATGTCAATETGGCT AGTTTTATTTTTCT TG TT TTGCATTATGTGTATGGCCTC: CEATOAATATATGCATACATGAATATATCORCCCACCTAGATI TTAAGCAGTARATARA ACATTTCS P
AGTGTTGEACTTG TTGCGAATACATGTARAATGTCACCAGACATTIGTATTATTTT IAAAGTTGAATITTACAGTT N R ——
TATCATGARATCATGTTTTTCICTGATTGT ICIGAAATGTICTARATACTCTTAT TTTGRATGCACRAARATGACT

TAAARCCATTCATATCATGTITCCTTTGCGT T GCCAZ FCAATTARARTGAACTARARTTARRAA

ARARBAAARARRARAR
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FIGURE 96 FIGURE 98

MEVPPPDAGSFLCRALCLFS TADSEV LEYVPEPY RELFGKDEQQRISKDLA MSLYLLSTAALC TVQCGS MLQHDLIPGDLRDLRVEPYTTSVATGDYS ILMNVSHVLRAD

NICKTAATAGIIGWVYGGIPAF IHAKQQY IEQSQAELYHNREDAVOSAHRAATRGE TR CAVEVTIEN ASTRLLKATKICVIGKSNFOSYSCVRCNY TEAFQTQTRPSGEKWIFSY IGFPVELNTVYF IGAENIPNANMNEDG

TYNTSL HEVIAGAVIGSLFRT IGALLGTEVGGLIMAFORY SGET! PSMSVNETSPGCLOR IMKYKKKCVKAGSLWDPNITACK BVNFTTT TITGFSQVFEP

KALHELK TEHLPEKIESST ENDAKKTEALLNLPRNPSVIDKQDKD HOKKQTRASVVIPVIGDSEGATVOLTPYFPTCGSD CIREKGTVVLCPQTGVRE G
ATWVLVAGTYLMWRHERIKKTSESTTTLLPRPTKVLVVYPSEICFHHTICYF TEFLONHCRSEVILEKROKKKIAR
MGPVORLATOKKAADKVVEL DG cL

GCACGAGCGATGTCGCTCGTECT GCTAAGCCT GCTETGCAGEAGCGCCGTACCCCEAGAGCCEACCETT

CRATGTGGCTCIGAAACTGEECCATCTCT TGCT TGATCTARTCCCCGEAGACTIGAGGGAC

CTCCEAGTAGARCCTGTTACAACTAGTGTTGCARCAGEEGACTATICARTTTTGATGARTGTARGCTGEGTACTC
GGGCAGATGCCAGCATCCGCT TETTGAAGCCCACCAAGATTIGTGTCACGGGCARRAGCAACTICCAGTCCTAC
AGCTGTGIG! AATTACACAGAGGCCTTCCAGACTCAGACCAGACCCTCTGE TGGTARAT! ATTTTCC
TACATCGGCTTCCCTGTAGAGCTGARCACAGTCTATTTCATT CCATAATATTCCTAATGCARATATGAAT
GARAGATGGCCCTTCCATGTCTGTGRATTTCACCTCACCRGGCTGCCTAGACCACATART TATAAA
TEIGTCARGGCCEGARGCCTGTGEGATCCGAACAT CACTGCTTGT. TAGAAGTGARC
TTCACAACCACTCCCE! ARCAGATACATCGCTCTTATCCARCACAGCACTATCATCGGRTTTICTCAGG T
T TTEAGCCACACCAGAAGARACRAACGCGAGCTICAGTGGTGATTCCACTEACTGGGGATAGTEARGGTGCTACG
GTGCAGCTGACTCCATATTTTCCTACTTGTGGCAGCGACTECATCCGACATARAGGARCAGT TGTGCICTGCCCA
CARAC TCCCTTTCCCTCTGEATARCARCARARGCAAGC TGGCTGCCTCTCCICCTGOTGTCT
CTECTIGET CATGGETECTGET GGGATCTATCTARTGT GAPAGGATCAAGARAGACTTCC
- TTTTCTACCACCACACTACTGCCCCCCATTAAGET TCTTGTEG TTTACCCATCTGARATATGTTTCCATCACACA

ATTTGTTACTICACTGARTTTCTTCAARACCATTIGCAGARGTGAGGTCATCCTIGARAAGTGGCAGARRARGARR
ATAGCAGAGATGGETCCAGTECAGTEECTTGTCACT GCAGAC! TCGTCTTCCTTCTITCC
AATGACGTCAACAGTGTGIGCGATGS TACCTGTGECAAGAGCGAGGGCAGTCCCAGTGAGARCTCTCARGACTCT

TCCOCTEECCTTTARCCT TTTCTGCAGTGATCTAAGARGCCAGAT TCATCT GCACARATACGTGGTEGICTACTT
TAGAGAGATTGATACARRAGACGATTACAATGCTCICAGTGTCTECCCCARAGTACCACCTCATEARGEATGCCAC
TGCTTICTETECAGAACTTCTCCATGTCAAGTAGCAGETGTCAGCA! BAAGATCACARGCCTGCCACGATGE
CTGCYGCTCCTTETAGCCCACCTATGAGAAG CCTTARBGGCTT ACCRATT
AACGIGTGATGATCCTGABGCTTACTATGCAGCCTACAAACAGCCT ) TTAA TTTTATACCAAT:
ATTTICAARTATTGCTABCTARTGTAGCATTAACTARCGAT TGGAARCTACATT TACRACTTY CTGTTTT;
TACATAGARATCAATTACACTTTTARTT( CTATAACCATTTTGATAATGCAACRATAARGCATCTTCAGCT
ARAARARRRRABARAA
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FIGURE 99
FIGURE 100
CAGCTTCCCACCCTEGECTTTCCEAGGTECTTICGCCECTGTCCCCACCACTGCAGCCATGATCTCCTTARCGEA
AL MISLIDTQKIGMGLIGFGVEFLEFGHILFFDKALLALGNVLEVAGLAFVIGLERTFRFFFOKHKMKATGEFLGGY
CACGCAGARAATIC LIAACAGGATTIGGAGTGTTTTTCCRGTTCTITCRARTGRTTCTCITITTL FYVLIGWPLIGMIFETIYGFFLLERGFFPYVVGE TRRVPVLGSLINLPGIRSFVDKVGESTNMY
CARAGCACTACTGGCTATTY TGTTTTATTTGT GCTTGGCTITTGTAATTGETTTAGRRAGRACATT - B ” ®

CAGATTCTTCTTCCARARACATARARTGARRGCTACRGGT I TTTTTCTGGGTGETGTAT TG TAGTCCT TATTGG
TIGGCCTTIGATAGGCATGATCTTCGAAATTTATSGRT T TTTCTCT TET TCAGEGECT ICTTICCTGTCGITGT

TGGECT GCCAGTCCTTGGATCCCTCCTARATITACCTGGAATTAGATCATITGTAGATARAGT
TGGAGARA CAATATGGTATAAC; TGARTTTGARGACTCATTTAA: TATTTATAARGT
CATTTGAAGAATATTCAGCAC: TTARATTACATCARATAGCTIGTAATGTTCT TTACAGGAGTT TAARACGT
ATAGCCTACAAAGTACCAGCAGCARATTAGCA GCAGTGAARACAGGCTTCTACTCARGTGARCTAACAAG
BAGTCAGCARGCARACT TGARATCCATGITAATGATGCTTAAGRARCTCTIGAAGGCTATITCTCTT
GTITTTCCACARTGTGCGANACTCAGECATCC TTAGAGAACTGIGGTGCCTGTTICTITTCTY TTTATTTTGAAG
GCTCAGGAGCATCCATAGGCATTTECTTITTAGAAGTIGTCCACTGCANIGECARAARTAT TTCCAGT TECACTGT
ATCTCTGGAAGTGATGCATGARTTCGATIGEATTG TG TCATTTTARAGTATI < CCCARTTTT
TGTATGGATTACTTTTTTTTGTAAACATGGT TAARATARARCTTTTGIGGTICTTCIGAATCTTAATATTTCA
BATCTGAACTAGATATICTTTGT TATGCARBGGICATICTTTACTARCTTTTRGTTAC

TARATTATAGCTAAGTTI TGTCAGCAGCATACTCCGEAARGTCTCATACTICTTGGGAGTCTGCCCTCCTAAGTA
TCTGTCTATATCATTCATTACGTGTARGTATTTRAACAAAAAAGCATTCTTGACCATCARTGAAGTAGTTTGTTTC
ATAGCTTGTCTCATTGAATAGTATTATIGAAGATACTARATGATG! CC; GATTITTTCCATGTCATGA
TETAATTITICTITCTICTITCTTTTTITFAAATT TTAGCAGTGECT TATTATTTGTTT TTCATARATTARAATA
ACTTITGATAATGTTTACTTTABGACATGTAACAT GTTAAAAGGTTARACT TATGGCTGTTTT TAAAGGGCTATT
CATTTAATCIGAGTITICCCTTATITICAGCTTIT TCCTAGCATATAATAGTCATTAAGCATGACATATCCTICA
PATGATCACTCATCTTGAGTTAAT TAG! TACC TGAGTTCACGTGCT) TCATTTCACTGTAATARACTG;
CTATGGTTTCTTARGAACATGACACTAAR TGGTTTTTITCCACCGTTGCTGATTATTAGACAGTAGG
ARRTAGCTGITITCTTTAGTTT AGCTTTAGTGGTAGATGTAGGGARRCATTTCARCAGCCAT
AGTACTATTTGITTTACCACTGATTGCACTATIITGTITITTT] GTTGCARAGCTTTTTAATGCATARAAGT
ATARTTGABATCTGTGGTATTTATTTACA TGTCTACABAAATAGATTACAGCTTATTITATTTITAGTTAR
ATCTCTTAATACACAGAGAACTCCCAATCTTIGCTCATCTARARTA: Y TIGGTGTATAGTGTGATGETTT

TCTTAAGGATTAAGACATTTTTGGTACTTGCAT TTGACT TACGATGTATC TG TGARAATGGGATGATAT TGA
ARATGGAGACTCCTACCTCARTAGTTAATGGAATAATARGAGGCTACTGT TGTETCTARTGTTCT TCAARARAGT

TATCCTCACTTGGAGAGTGTCARATACATACTT TGAGGAT TGACTTTATATAAGGTGCCCTGTAGRACTCTET
TACACATATTTTTGACCCATATTATT TACAATCTCTTGATARTTCTACCT ITTTAGAGCARGARTAGTATCTGCT
ARTGTAAGE TCTGTATTTAACTCCTTTGT: TGAATTTCTATCARAATGTICTITGCACTGTARCAGA
GATTCCTTTTTTICAATARTCTTART TCARARGCAT TATTAGACTTGARAGGGTT TGATAATCTCCCAGTCCTTAG
TARAGATTGAGAGAGGC TGGAGCAGTTTTCAGTTT TARRTGAGTCTGCAGTTARTATCARATGTGAGTTIGGGAC
TGCCTGEE! TTTATATTTICTTATEC] CCCTTGATGAGACTATTTTTARACATACTAGTCTGCTGATAGA
ARGCACTATACATCCTATIGTTTCTTTCTITCCARARTCAGCCTTCTGT CARRARTGTACTTTATAG]
ATCGAGGARAAGGTCTAATACTACATAGCCTTAAG TGTTTCTGICATIGTICAAGTGTATITTCTGTARCAGAAR
CATATTTGGAATGTTTTTCTTTTCCCCTTATARAT TGTAATTCCTGAART ACTGCTGCTTTARARRGTCCCACTG
TCAGATTATATTATCTAACAATTGAATATTGTARATATACTTGTCTTACCTCTCAATAAARGGGTACTTTTCTAT
CARABAAAAAARARRRAABAA
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FIGURE 101 FIGURE 102

ATTGATTARARAGAGATTGCCCTGCAAGGTAARTC AGTTARARCCAACCTCTCCTGCCCTGAGTGGATAGGTAGE
GTTAGGGTTGCCAGATETCACGARGTTACAGGATGCTCAGTTTTAAGGTATATCCCTTATACTATARGGGTTATA
GTARARRATATTCATTATGIC TTCAARTAT. GTATC TGGCAACCCTAGGTAGGGG
AGCACAGGTTAGECARGCGATTAGEAGAT TTGCAGCCTCCARAGTTTCT T GGACACTAGAACAGE
ARGGCTCCTGEECCTITCTGECTCIGGEARTGARGCETGGAARACCCTCCTTAGGCGEGCECAGTGCTTCARGTA
GC GCTCTGACTTCCH SR ‘CATGGGCCTCTGCCAGAGCCATGCTCT: TCTGGGETICA
EGCAGAGTTCARAACGACCTECAACGTCTEGCGCT TAGCTCCTAAAGAGETCTCCAGTCCAGCGCCGACGGCCAGT
GGCTAGAGECCETCCGCCCEACTCCAAGRTERCEE CCBCCACAGCTECCAGETET TAAGATGECGEC! cGCe
GCGCCUECECTCCCAGECTCTCCTCCCCCAGCCTTCCTCCGECTEECAGCACGACTCACGTAGCCETGCECCEAT
TGCCTCTCRECCTEEECAATGETCL CGGTCGACEACCACCCCGCGTCATGCRECTCCTCEGCTGRTEE
CRAGTATTGCTGTGEET TCCCGTCCGCGETET GGTTGE! TGGICGCTTATGETCG
GAGGAGCAGCCTGCTCACCCICTCCAGTEREEEC TGTGT! TCCTGCATGACCCGATS
GGCCAGGACAGEGECAGC! CRATGCGGT GCTGEEGCTG GATCACATGGTGATGCTG
TCTGTGATICCTGEEGAAGCTGAGGACARAGTGAG T TCAGAGCCTAGCGGOETCACCTETGRTG
 AGGACTCAAGETGCARCGTCCEAGAGAGCCTTTTCTCTC TGGAGCACACTTCCCIGACAGAGAR
GAGGAGTATTACACAGAGCCAGRAGTGGCEGARTC TGACGCAGCE TCCARTARCACTGABAGT
CTGARATCCCCARAGETGARCTGT! TTACAGGATTAGAARATITCACTCTGARRATITTARAT
ATGTCACAGGACCTTATGGATTTTCTERACCC: GTAGTGACTGIACTCTAGTCCTGTTTTACACCCURTS
TGCCGCTTTTCTC ITTEEC CACTTTAACTCTCTGCCCCGGGCATTICCAGCTCTICACTTTTTGG
CTGGATGCATCTCAGCACA TTTCTACCAGETTTGECACCGTAGCTGTTCCTAATATT TTATTATTTCAA
GGAGCTARRCCARTGGCCAGATTTARTCATACAGATCEARCACTGGAAACACTGAABATCTTCATITTTAATCAG
ACAGGTATAGRAGCC TGTGGTEGTARCTCAAGCCHACCARATAGECCCTCTTCCCAGCACTTTG
ARAAGIGTGGACTGGITGCTIGTATITTCCTTATTCTT T TTAATTAGTTTTAT TATGTATGCTACCATICGARCT
GAGRGTATTCEETGGCTAATTCCAGGACAAGAGCAGGAACATCTCEGAGTAGTGATCETCTGAARGARGTTCGARA
GAGGAACTTCAATCCTTCETTTCAGARATTAGTGC TACAGTTICATACATTTICTCCAGTGACGTGTTEACTTGA

QVLLKYLGL) PAHPLOVGAVY: DRAA
EEANAVLGLETQGDHMVMLSVIPGEAE WRESLF SLDGAGRHF PDREEEYYTE
TEDSNNT EERNITGLENFTLKILNMSC LNPNGSDCILVLFYTPHCRFSAS
LAPHFNSLPRAFPALHFLALDASQHSSLSTREGTVAVENT NHIDRTLETLKIF IFNQTGIEAK
KNVYVTOADQIGPLPSTEIKSVDWLLVF SLFFLESF IMYATTRTES IRWLIPGOEQEHVE

ARCTTCAGGCAGATTARARGAATCATTTGTTGARCARCTGARTGTAT; TTATARACTGETGTTTTAAC
TAGTATTGCARTAAGCAARTGCA: TATTCAATAGATECACTATTCTIGTTTTTACTGCATGABCGTARTCCA
GTATTIG TCCAGITT TGTGARGATGEATTCCEGCAGAATAGTGAG] “ATGCTTACT

ATACAGAAGGCARARATAGGACTCTCAGGTARTAGTTTARGGARACCCTTGATTCCT TATATATGTTTAAGAAGG
TTAGCTTTCTETITICTTTGCAGTTITICTTCTAGAGICCATAGCAGGARAGTATGTAACCAGAATIGETTAGTGT
GACCCCCTCARGTAGCARGTGATGGARARTARGAGTCARATACCTTGATGTTTGTGATCTCTARCTCAARRARTT
TGARGIGTTITTARGTTGTTTCIGGET TGTT GG TGTARCTABAGCTCAATTATT
ATCAGTTCTATGCTAACGTATACATTTTAATCATAGTTACCTARGCAGCATGCATTAATTGAACCTTARRATGTT
CCCAGCAGGCTGETCTCARACTGCTGACTTCAGGT GATCCACCCGCCTCEECCTCCCARGGTGTIGGEATTCCAG
GTGTGAGCCACTGCECCTGECCTARACARACTITT TG GCTGTTICTABAAGATTCCTTARATTCAGATATG
ACAGCTAATTACCTCATCATAAATTACTITTATAC TAATIGTTTCCAGGGTTTTAGAGTAGT TGTTTATTT
CACARGGCACCCTAAATTC ANTAARACCT CAGATGAGTCTC

oooooao gooooan

FIGURE 103 FIGURE 104
GGCACGAGGCCTGGGTTGCGCTECCGG! TCCCCGLECCGEECCTCAGGCTCCTTCCTACTE, GGGCC MWTALVLIWIF: RNFVPN] TVDNKTSEDVTH SPVILTKGTSAARHLN
ACCAGGCCGL GGCCTECTGUGCCCGGATGCGTCTECTTACTAGAGTGGAGAGTCTACCT TCGTCTCACATGT SMEVTTEDTSRIDVSEPATSGGAADGVTSIAPTAVASSTTAASITTAASSMIVASSAPTTARSSTTVAS IAPTTA
GCCi TGGCATEGCCCGECAGTECCCC ‘GTGGCTITCACCCCCTGC, AGCCAGACTTCGCCCAG ASSMIAASSTPMTLALPAPTSTSTGRIPSTTATGRPSLSTALAQVPKSSALPRTATLATLATRAQTVATTANTSS
CGACACRGTGTCAAGCCCACAGCTCTC! TCCAGGCTGGGAGCATCCCCTT! AGCCT PMSTRPSPSKHEMP SDTAASPVPPMRPQAQGP ISQVSVDQPVVNTTNKSTPMP SNTTPEPAP TP TVVTTTKAQARE
CTGATCCCTTGGUC! C. 'CATTAGCAGCCTG 'GGCTGGCTGGEGAGCCTCGEGGEACCGCT PIASPVPVPHTSPII TTQP: P Y TQRAAGPGTSQAPEQVETEATPGTDSTGPTPRSSGGTKMPATDS
CAGCCTTGCTCCCAGCTCACCCAC ATG] GACAGCTCTTIGTGCTCATTT! TTTTCTCCTTGTCCITATCT CQP STRGQYMVVTITEPLTQAVVDKTLLLVVLLLGVTLF ITVLVLFALQAYESYKKKDY TQVDYLINGMYADSEM
CARAGCCATGOGOEATCORACONTECA COCAACTT FOTCOCTARCARAATCTCARGEATIAGTC :
GCATCTGIGGARACAGITGATAATARRACCGTCTGAGGATGTAACC TTCTCCTGTCACATTGACC N
AAACOGACTTORBOA G CACETOARCTCTA TGO AGTOACAACAGACEACACAAGCACACACATCTCAGTE AR
CCRGCABCTT! AGCTGATGGTCTGACCTCCATTGCTCCCACGGCTGTEGCCT! GTACGACTGCG
BCCTCCATTACGACTGCGGCCICCAGTATGACTGTGGCCTC GIGCTICCCACGACTGCAGCCTCCAGTACAACT
GTGGCCTCCATTGCTCCCACGACTGCAGCCTCCAGTATGACTGCGGCCTCCAGCACTCCCATGACACTTGCACTC

CECOOACOTO A LT OOACACCOCOCACUEC CTEOACTACCGCCACTORGOATOOATCTCTCAGAACAGEE
TCECACARGTOCCARA A A TTOCEAAGAACAGCAACCOTOOCC AT TGS CCACACETECTCAGACT

GCGECARGUCCIGTACCCCCTATGUGTCCCCARGCACARGETCCCATTAGCCAGGT GTCACTGGACCAGCCTETE
GTTAACACAACARATAAATCCACACCCATGOCTTCARACACAACCCCAGAGCCOGCCCCCACCOCCACAGTAGTE.
A

CACCACCARGGCAC TGCCAGCCCAGTGCCAGTACCTCACACCAG TCCCTGAG
ATGEAGGCCATGTCOCCCACGACACAGCCAAGCCC CATGCCATATACCCAGAGEGCCGCTGEGCCAGGCACATCE
CAGGCACCGGAGC! T AGGTACTGATICCACTGGGCCAACACCCAGGAGCTCAGGE
GECACTAAGATGCCAGCCACGGACTCGTGCCAGCC CAGCACEC CAGTACATGETGGTCACCACTGAGCCE
CT aaec CTCTCCTTCT GGTGE TGTTACTCGEGGTGACCCTTTTCATCACAGTC
TTGETTITETITGCCCTGCAGECCTATGAGAGCTACAAGAAGRAGEACTACACCCAGGTGGACTACT TAATCAAC
GEGATETATGCGEACTCAGARAT GEEEECCTEEE CTGGCCCCITCCTCETCCTTECS
TTTIGCCTITGAGACCARRCCAAGTGCTTCCARAT TCTTTTGCT TTGAGGAGATATECCAGATGCTTAAAC
ACATTTAATTCCTCTCAGATTAATTCCATGATCACTARAGACT TGCTGCITTTTTCATATTTATTTTTGTARATSE
TTCTGTGCCCAGGAGCAGCTEGEGGT TCCACCTCAGGGTGEEG! GGACCCCGTICTUCCCAGGTETOR

GCCTGACCIGAATTARAGTACTIGACTGCTCECC
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