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0; J (joker) match

/* value of a match with a stop */

8

M

* match with stop is _M; stop-stop

* C-C increased from 12 to 15
*/

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

/*
*
#define
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/*
*/

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

#define
#define
#define
#define

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

(28) JP 2010-227106 A 2010.10.14

MAXIMP 16 /* max jumps in a diag */

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

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

DMIS 0 /* penalty for mismatched bases */

DINSO 8 /* penalty for a gap */

DINS1 1 /* penalty per base */

PINSO 8 /* penalty for a gap */

PINS1 4 /* penalty per residue */

struct jmp {

b

short n[MAXJIMP];
unsigned short  x[MAXJMP];

struct diag {

b

int score;
long offset;
short ijmp;
struct jmp ips

struct path {

b

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

char
char

/* 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 */

int spc; /* number of leading spaces */
short  n[JMPS]; /* size of jmp (gap) */
int X[JMPS]; /* 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, lenl; /* seq lens */
ngapx, ngapy; /* total size of gaps */
smax; /* max score: nw() */
*xbm; /* bitmap for matching */
offset; /* current offset in jmp file */
diag *dx; /* holds diagonals */

path pp2];

/* holds path for seqs */

*calloc(), *malloc(), *index(), *strc R
0 0 ( PY()

*getseq(), *g_calloc();
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#1 (Hx)

/* Needleman-Wunsch alignment program

*

* usage: progs filel file2

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

The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with ', '>' or '<" are ignored

Max file length is 65535 (limited by unsigned short x in the jmp struct)

A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
Output is in the file "align.out"

* % Ok * %

*

* 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
b

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)

b
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.

*/

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, inst; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, VY; /* index into seqs */

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

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

ins1 = (dna)? DINS1 : PINSI;

smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {
colO[yy] = dely[yy] = colO[yy-1] - ins1;
ndely[yy] = yy;
}
col0[0] = 0; /* Waterman Bull Math Biol 84 */

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

/* fill in match matrix

*/

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

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

< .NW
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-'A"];
/* update penalty for del in X seq;
* favor new del over ongong del 10
* 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; 20
} else
ndely[yy]++;
}

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

ndelx = 1;
} else {
delx -= insl;
ndelx++;
} 30
} else {
if (col1[yy-1] - (insO+ins1) >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx =1;
} else
ndelx++;
}

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

*/

40
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®1l ()

id =xx - yy + lenl - 1;
if (mis >= delx && mis >= dely[yy])
coll[yy] = mis;
else if (delx >= dely[yy]) {
coll[yy] = delx;
ij = dx[id].{jmp;
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) {
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 {
coll[yy] = dely[yy};
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijjmp++;
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) {
/* last col
*/
if (endgaps)
coll[yy] -= insO+ins1*(len1-yy);
if (col1[yy] > smax) {
smax = coll[yy];
dmax = id;

}

}
if (endgaps && xx < len0)

coll[yy-1] -= insO+ins1*(len0-xx);
if (coll[yy-1] > smax) {
smax = coll[yy-1];
dmax = id;
}
tmp = col0; col0 = coll; coll = tmp;
}
(void) free((char *)ndely);
(voia) free((char *)dely);
(void) free((char *)col0);
(void) free((char *)coll); }

o IW
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*
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£1 (&X)

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

*

* static:

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

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

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

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

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

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

*/

#include "nw.h"

#define SPC 3

#define P_LINE
#define P_SPC

extern
int
FILE

print()

256 /* maximum output line */
3 /* space between name or num and seq */
_day[26][26];
olen; /* set output line length */
*fx; /* output file */
print
int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w")) == 0) {
fprintf(stderr,"%s: can't write %s\n", prog, ofile);
cleanup(1);
}
fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], len0);
fprintf(fx, "<second sequence: %s (length = % d)\n", namex[1], lenl);
olen = 60;

Ix = len0;

ly = lent;

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 - (len] - 1),
Ix -= pp[1].spc;

}

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

}

else if (dmax0 > len0 - 1) { /* trailing gap in y */
lastgap = dmax0 - (len0O - 1);

ly -= lastgap;
}
getmat(lx, ly, firstgap, lastgap);
pr_align();
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/*
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap) getmat
int Ix, ly; /* "core" (minus endgaps) */
int firstgap, lastgap,; /* leading trailing overlap */
{
int nm, i0, i1, siz0, sizl;
char outx[32]; 10
double pct;
register n0, nl;
register char *p0, *pt;

/* get total matches, score
*/

i0 = i1 =siz0 = sizl = 0;
p0 = seqx[0] + pp[1].spc;
p1 = seqx[1] + pp[0].spc;
n0 = pp[1].spc + 1;

nl = pp[0].spc + 1;

nm = 0;
while ( *p0 && *p1){
if (siz0) { 20
pl++;
nl++;
siz0--;
}
else if (siz1) {
pO++;
n0++;
sizl--;
}
else {
if (xbm[*p0-'A'|&xbm[*p1-'A"])
nm++;
if (n0++ == pp[0].x[i0])
5iz0 = pp[0].n[i0++]; 30
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 : len1;
else 40

x=(x<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),
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#1 ()

fprintf(fx, "<gaps in first sequence: %d", gapx); -..getmat
if (gapx) {

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

fprintf(fx, ", gaps in second sequence: %d", gapy);
if (gapy) {

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

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

static char
static char

out[2][P_LINE}; /* output line */
star[P_LINE]; /* set by stars() */

* print alignment of described in struct path pp[ }

/*
*/

static

pr_align()

{
int
int
register

pr_align

nn; /* char count */
more;
i

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

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

nc[i] = 1,

nifi] =1,

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

ps[i] = seqx[i];

po[i] = outfi]; }
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for (nn = nm = 0, more = 1; more; ) {
for (i = more = 0; i < 2; i++){

/*
* do we have more of this sequence?
*/
if (*ps[i])
continue;
more++;
if (pp[i]-spc) { /* leading space */
*polil++=""
ppli]-spe--;
}
else if (siz[i]) { /* in agap */
*polil++ = -4
siz[i]--;
}
else { /* we're putting a seq element
*/
*poli] = *ps[il;
if (islower(*ps[i]))
*ps[i] = toupper(*ps{il);
po[i]++;
ps[i]++;
/*
* are we at next gap for this seq?
*/
if (nii] == pp{i] x[ij[i]) {
/*
* we need to merge all gaps
* at this location
*/
siz[i] = p.p.[i].n[ij[i]‘-t»+];“ .
while (nifi] == pp[i].x[ij[i]])
siz[i] += pp[i].n[ij[i]++];
}
ni[i]++;
}

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

...pr_align
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nn =0;
}

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

/

static
dumpblock()

dumpblock
{

register i,

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



(37)
#1 (BEx)

(void) putc(\n', fx);
for (i=0;i<2;i++){
if (*out]i] && (*out[i] =" || *(pofi]) =" {
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 = 1 l;
for (i = nc[ix], py = out[ix]; *py; py++, pn++) {
if (*py ==""|| *py == *)
#pn =" v;
else {
if (i%10 ==0 || (i==1 && nc[ix] = 1)){
j=({<0)?-i:j
for (px = pn; j; j /= 10, px--)
*Px = j%10 + '0
if (i< 0)
*px - 1 Y‘
}
else
*pn =" v;
i++;
}
}
*pn = v\ov;
nc[ix] = i;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx),
(void) putc("\n', fx);
}
/*
* put out a line (name, [num], seq, [num]): dumpblock()
*/
static
putline(ix)

int ix; {
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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 *p0, *pl, cx, *px;

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

return;

pX = star,

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

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

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

cx = "™
nm++;

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

cx="1"
else
cX = .
}
else
CcX = LA
*px++ = cx;
}
*px++ = "\n"
*px = 0",
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/*
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn)

stripname

char *pn; /* file name (may be path) */
{

register char *pX, *py;

py=0;

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

if (*px ==
py=px+1
if (py)

(void) strcpy(pn, py);
return(strlen(pn));

JP 2010-227106 A 2010.10.14
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/*
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxlen
* g_calloc() -- calloc() with error checkin
* readjmps() -- get the good jmps, from tmp file if necessary
* writejmps() -- write a filled array of jmps to a tmp file: nw()
*/
#include "nw.h"
#include <sys/file.h>
char *jiname = "/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE *fj;
int cleanup(); /* cleanup tmp file */

long Iseek();

/*
* remove any tmp file if we blow
*/
cleanup(i)
int i
{
if (fj)
(void) unlink(jnamey;
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 == 4'|| *line == '<'|| *line == '>)
continue;
for (px = line; *px != \n', px++)
if (isupper(*px) || islower(*px))
tlen++;

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

JP
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cleanup

getseq

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

exit(1),

pseq[0] = pseq[1] = pseq[2] = pseq[3] = "0,
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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, 5z),
exit(1);
}
}
return(px),
\ (px) 30
/*
* get final jmps from dx[ ] or tmp file, set pp[ ], reset dmax: main()
*/
readjmps()
readjmps
{
int fd = -1;
int siz, 0, i1;
register i, j, Xx;
if (£) {
(void) fclose(fj); 40

if (fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf(stderr, "%s: can't open() %s\n", prog, jname);

cleanup(1);
}
}
for (i = i0 = i1 = 0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {

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



(42) JP 2010-227106 A 2010.10.
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...readjmps

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

else

}
if (i >= IMPS) {

(void) Iseck(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;

break;

fprintf(stderr, "%s: too many gaps in alignment\n", prog);
cleanup(1);

if j >= 0) {

siz = dx[dmax].jp.n[j);

xx = dx[dmax].jp.x[j];

dmax += siz;

if (siz < 0) { /* gap in second seq */

pp[1].n[il] = -siz;

XX += siz;

/*id=xx-yy+lenl -1

*/

pp[1].x[i1] = xx - dmax + lenl - 1;
gapy++;

ngapy -= siz;

/* ignore MAXGAP when doing endgaps */

}

siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
il+4;

else if (siz > 0) {  /* gap in first seq */

pp[0].n[i0] = siz;
pp[0].x[i0] = xx;
gapx++;

ngapx += siz;

/* ignore MAX GAP when doing endgaps */

}

/* reverse the order of jmps

*/

break;

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

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

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

}
if (fd >= 0)
(void) close(fd);

if (fj) {

offset = 0;

i = pp(1]-n[j]; pp[1]-n[j] = pp[1].n[i1]; pp[1].n[il] = i;
i=pp[1]-x[j}; pp[1]-x[j] = pp[1].x[i1]; pp[1]-x[i1] = §;

(void) unlink(jname);
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/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix)
writejmps
int ix;
{
char *mktemp();
if (!£j) {
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);
}
goobooo
®2
PRO XXXXXXXXXXXXXXX
e SR XXXXXYYYYYYY

% 7 X/ BRESIE —M =

(RE =127 3 /B

(ALIGN-2CXEo>THEINTE, Zo0RYXTFF REFIOBRT—F LT
T EBEEOH) - (PRORIXTFFRFOT I BEEORE) =

5+15=33. 3%

#3
PRO XXXXXXXXXX
Lt s DB XXXXXYYYYYYZZYZ

% 7 X J BEECE R — M=

(RT=1073 /F)
(RE =157 3 V)

(ALIGN-2ICkoTHREINE, Z2oDORY XFF FEFIOBT—FK L7~
TIJBEEOHK) + (PRORNIRTIFROT I/ BELXORE) =

5-10=50%
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ORI Pl FELVE#R
Ala (A) val; leu; ile val
Arg (R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gin
Asp (D) gl glu
Cys (C) 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;

JnvadLyry leu
Leu () Inadvy; ile; val;

met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
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Trp (W) tyr; phe tyr
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Val (V) ile; leu; met; phe; ’

ala; /gy leu
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ATGGCTTTAGAGATCCACATGICAGACCCCATGTGCCTCATCGAGARCTTTAATGAGCAGCTGARGGTTAATCAG
GARGCTTTGGAGATCCTGTCTGCTATTACGCARCC TOTAG TEETGGTAGCGAT TGTGGGCCTCTATCGEACTGEC
ABRATCCTACCTGATGAACAAGCTSGCT! CAAGGGCTICTCTGTTGCATCTACGETGCAGTCTCACACT
AAGGGAATTIGGATATGETGTET3CCTCATCCCARCTGGCCABATCACACATTAGTRCTGUTTGACACCGAGEEE
CTGGGAGATGTAGAGARGGC THACAACARGAATGATATCCAGATCT T TGCACTGGCACTC T ACTGAGCAGCACE
GTGTACAATACTGTGARCAANATTGATCAGGGTGCTATCGACCTACTGCACAATGTGACAGAACTGACKGAT

CTGCTCAAGGCAAGAAACTCACCOGACCTTGAC TTGARGATCCTGCTGACTCTGCGAGCTECTTCCCAGAT
TTAGYGTGEACTCIGAGAGATTTCTGCTTAGGCCT GGARATAGATGGECAACT TGTCACACCAGATGARTACCTG
GAGAATTCCCT, ARGCARGGTAGTEAT % TTT TGCCTCGTCTGTSTATACAG
BAGTTCTTICCABAARAGARATGC TTTATCTITGAC T TACCTGCTCACCAARAAARGCTTGOCCAACTTGARRCA
CTGCCTGATGAT GAGCCTGAATTICTGCAACAAGTGACAGAATTCTGTTCC TACATC I TTAGCCATTCT
10 TCTTCCAGETGACATCATCGTCAATGEATCTCGTCTARAG TATGTCART
GCCATCAGCAGTGEGRATCTRCC I TGOATAGAGARTECAGTCCTGECCTTGGUTCAGAGAGAGARC TCAGCTECA
GTGCARAAGGCCATIGCCCACTATGACCAGCARATGGGT TGCAGCTGCCCATGE TC
CTGCTEGACCTEE: GT TGAAGTCTTCATGARAAACTCTTTCARGGATGTAG
CRRRGTTTCCAGAARGARTTGGAGACICTACTAGA TGCARRACAGARTGACATITGTARACGORACCTGEARGCA
et TTATTGCTCGGCTTIACTTARGE PITTGGTCCT GCAGTGRAGC:
TCTAAGCCAGEAGGCCATARTCTCTTCATIC, A AACTGPAGGCARAGTACTATCGGE!

A TRCAGGCTGAAGAAGTTCTGCAGRAATATTTAMAGTCCARGEAGTCTGTGAGTCATGE:
ACTGACCAGECTCT BIGG: SCAC AGCTGRARAGGCTGAA
GCOCARAGGTTGGCGECAATTC) c: T TCOATCAGGA.
TGAGACARATGGAGATAGCTARACAARATTGGT TGCAGE. TGCAGGAA
CRGGCTGCACAGCTCAGCACARATICCARGCT T TTCTS sCTC {CCCAGRGE
ACTGTTAATARCGATGATCCATITGTTTTACTCTAR

MALEIEMSDEMCLIENFNEQLKYNQEALETLSATTQP IVGLYRTGKS YT MNKLA STVOSHT

KGIRIH TLYLLDT QIFALALLLSSTFVYNTVNKIDOGAIDLLANVIELTD
LLKARNSEDLORVEDPADSASFFPDLVHTLROFCLGLEIDCOLVIRDEY I FNSLRPKOGSDORVONFNLPRLCIQ
KFFPKKKCF IFDLPAHQKKLAQLETL VQQVTEFCSYLF SHSMTKTLPGGIMVNGSRLKNLVLTYVN
ATSSGDLECIENAVLALAQRENSAAVQKATAKYDQOMGOKVOLPMETLOELLDLHRTSEREA I EVFMKNSFKDVD
osmxnETLLDAKQNDIcKRN.mssuycsnLLKDnGPLE:AVKQGIYSKpsswmmxmsnmxymsw

KGIQAEEVLOKY. ILQTDOALTETEKKKKEA ERLHQEQ
VROME [AKQNWLAEQQKMOEQQUOEORAQLS TTFOBQNRS LLSELQHAGRTVNNDDECYLL

ML PRSVE! VY] ELKADVVPKTA
ENFRAL GFGYKGSTFHRVIPSFMCQAGDF TNANGTGGKSI YGSRFPDENE TLKHVGPGVLSMANAGENTY

GSQFFICTIKTDWLDGKI K1 TSKKIVITOCGQLS

0od

CGTCCTCTTCCTT

TGTTCTTGAGS TTCTTCTCGTCTCCCACCCCAGCTICC
GTCTTGECCACCCARATCCTAGTATCCARAGGGT T GAACGGACCOGARG' CGRCGGGTCCCCAGCT
AATCGACGCCUGAAGTAGCRATTRCTAG! TTCC TCCCCCAGAT
TCOT! cc TTACTT CAGCATGREARTCATTGTGCTGGAGCTGTACTGGARGCATGCT
CCARAGACCTGTAAGAACTTTGCTGAGTTGGCTCGTCGAGGT TACTACARTGGCACARRATTCCACAGARTTATC
ARAGACTTCATG! CARC] GGT GTGETGCATCTATCTATGGCARACAGTTT
GAAGATGRACTTCATCCAGACTTGARRT TCACGGGGGLT! TICTCGCABTGGCCAAT CCAGATACC
AATGGCAGCCAGTICTTT CGCCCCC: T CACCATTTTTGGCCCAGTG
6T T TGGTGAATCECGTGEGART GGT! TCCC T ACGTC

TCAT! TT TTGCTACCCTCTTGAGCAGCTCT TCTGAGRTGECC CCAGTGAR
CCAGCTTCTAGATS ACATZ\GAATGACF\TGTAAAOCTAAATTTLATTTTGGCTTTGCAAGTCATGM\(‘CTTAGGAC
GCCTGGCATCTTGGGIGAGTT: I ACATTTTAATAGGATGCTTCTTTTCTCTT o
GGTTGCCAGAGCATTTGCACAAATGCCCCTGTTTATCMTAGGTGACTACTT}\CTI\CACAA(:AACCAT}\AIGCTG

TTCTTGTGCATGTCTGCTCTGATATACGT GCAGCCACT TTTCTCAGTSGTTTTGCCTAR
CCARACTTCTT! TTTATATTCIY 1 CAGTCCTTEATGGCTGACAGCCACAGARTTCCH
ARCCAAGTAGTGTCTGICAGCCCTCTTAACTCTGTGCR CTATTTCAGTCTTTTACATTTGTTCTTCTAGGE
AATGTATGCATCTCTATATATATTTTCCCICECARARCCAGARCATCRACAGTGCTGTTTCIGACACTICAGRCA
TCCCACGCARAGCCACATIGAASTTTTGCCARATGARRANCACATCCAACRATCAAGTTTCTARGRAGETGTCAA
GTGGGGAATARTARTAATGTATARTARTCAAGARA TTAGTTTATTAARRGGA. GARGUATTGACCATTTTTT
e TCTGTAGTGAGCA: ACAGACCATGARTCCTCCTTGAGRAGTAGTACTCTCAGRA

GCCACTCAAGYICTTTTARCCCARGACTTT ATTAGGTCCARGATTTITATATGITCAGTT
TTTAT AATAACTTTCTGGATTTTGT TTAATACCTATGTAATA

CATAGRARCTT TARBATGCCATTGATGGT

o0

MARIPPDSHQPPNVYLETSMGLT TCKNFAELARRGY' I TCTGR
SIYGKQFEDELHPDLKETGAGILAMANAGP DTNGSQFFVILAR LEGRVCH
DRPVDDVKIIKAYPSG

ud

GTARCGGATGGTGCGCCARCETCAGAGGRARCCCE IGCOCGECTEORCTTICC TG TCCCCAAGCCEITCTAGACE
TGCARRACAARCTTCTCCATAGAGGAGTTGTTGCARAGTTCCAGTITATACCAARCAGTAATCAGE
TTCCATT TAANGATTTIGAGAGCCTTTTGTACTATATGCARCTAACTTGATTICAAGCTTGGGARCTTT
TAAAABARACATTAARGC; TGCTTICT SCAGCTCCTTTITGAA TGATGCTTGGARG
CCATTTTCTGTGCTTTGATCCACY CATTAGGATTGGICATS T
AOCATCRTCACCTACAAGCTCCT ARCARAGARGAT ATCT TGRARA T TTCAGAGGATGAGCGCATEGAGCTCAGTA
AGAGCTTTCGAGTATACTGTATIATCCTIGCTAAMACCCARAGATETGAGTCT I IGGGCTGCAGTARRGGAGACTT
GGACCARACACTGIGACAAAGCAGAGTICTTCAGT ICTGARAATGT TANAGAGT TTGAGTCARI TARTATGGACA
CARATGACATGTGGTTARTGATGAG TTACRAATACGCCTTTGATRAGTATAGAG! TACAACTGGY
TCTTCCTTGCACGCCCCACTACGTTTGCTATCATT GARARCCTARAGTATITTTTGT TARARARGGATCCATCAC
AGCCTTTCTATCTAGGCCACACTATARAATCTGGAGACCTTGAATATGIGGGTATGGARGGAGGARTIGTCTTAR
GTGTAGAATCAATGARBRGACTIAACAGCCTTCTCAATAT AGIGTCCT TCATTT
GGAAGATATCCGAAGATAAACASCTAGCAGTTTGCCTGARATATGCTGGAGTAL TIGCAGAANATGCAGAAGATG
CTGATGGAARAGATGTATITARTACCAMATCTGTTGGGCTTICTATTARBGAGGCARTGACTTAICACCCCARCT
AGGTAGTAGARGGCTETTGTTCAGATATGECTGT TACTTTTARTGGACTGACTCCARATCAGATGCATGTGATGA
TGTATGGGGTATACCGCCTTAGIGCATTTGGGCAT ATTTTCARTGATGCATIGGT TTTCTTACCTCCARRTIGGTT
CTGACAATGACTGAGARGTCGTAGARARGCGTGARTATGATCTT TGTATAGGACET
TAGTAACTACATATCCAATACAGCTGTATGY I TCT TTTTCTTITCTAATITEGTGGCACT
TRAAGTCAGTAGTACATTTITAAATGAGGGTGGTT TTTT TCT TTARRACACAT!
ARBAGIGITTTAAGAATAATANTTTIGCAAATAARCTATTAATARATATTATATGTGATARATTCTARCC

‘BATGCTAAGG:

(87)
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AGCAGGTTICGABRIGCTCTTTACTICCTTT TATTT
TCATGGARCAATTATIGGCAT TACTTCAGEGAT IGTCTTGETCCTICTCATTATTTCT nrnsmcmsrc
CAGECT CATGGCTTGCARR! TITTARTAA S A

CCICATTATGAACTGTTTTCACT: AAGAGATTT GACCTY TIGTCGGARGARTTGGAC

AACTACC TGCEECGCTCCTAL, TCCCGCTGCAT CCACTGTGGGICGCAGECCICE

AGCGTCAAACAAAGCAGGACCAACCTCAGT TCCAT GEAGCTTCCTCTCCGARRTGACTTTGCACAACCACAGCCA.

ATGAAANCATTTAATAGCACCTT TAGTTACACT TTCARACAGGGACATGAGTGCCCTGAGCAGGCE

CTGGAAGACCGAGTAATGGAGGAGATTCCCTGTGARAT I TATGTC: TTCTGCACANGEATCC
TCCATT: TAATCTTCTGCTAAT ATICITRGEGTGTGTACGTACGCAGCCTCCAGGGE

I\CCATA\,M:A“L GCAGLC TTTTCTCCCATCACARCTACGARGACCTTGAT TTACCGITAACCTATTG

PATGETGATGTTTTTATTCTCTCAGGCAGTCTATATATGT TARACCARTCARGGAACT TACTCTATTCAGTGGAR

ACAATANTCATCTCTATTGCT TGGTGTCATTTATAGGARGCACT AGAGCATT. TTG

GAT AGGCTCAGGCTG TCGITTTAC TGCTCTIGACTGATAACAGCTCIGTCAR
TATTTTGATGCCACAATAAACTTGAY T TICTTTACATTCCTT TTATTTTTCCTTTCTCTAARL TTAATTTGTTT
TATAAGCCTATCGTTTTACCATTICAT I TTCT TACATAAGTACAAGTGGT TAATGTACCACATACTTCAGTATAG
GCATTTGTICITGAGTGTGTCANAATACAGCTAGT TACTGTGCCAATTAAGACCCACT PG TATTICACCCATGTG
TTTCITCTIG6CTAATCTCTGTACTICTGCCTTTTAMTACTGGGCCCTTATTCCTTATTTTC TG TGAGAAATAR

A ATTTATTACCTITCANTTATATTT TTCTCAGT TATACTAGARRATT TCATARTCCTGGGATATA
TGIACCATTGTCAGCTATGACTARRRATTTGARAR AGATAAARAT TICTAGCAAGCCTTTGAAGTTTACCARGTA
TAGTCACATICAGTGACAGCCCATTICATTCCAGTARAGAATCATTTCATTCACT TTGGGAGAGGCCTATAATTAC
ATTTATITGCAATGTTLCTCTTCOCTAGAT TETTACATAGCTCCCATICTG L TG T T 1GCT PACAGCATATGGT
AACCAAGGTAAGATGCCAGT TARRATI CCTIAGARATTGGATGAGCCTIGAGATTGCTTCTTANC TUGGACATGA.
CATITTTCTAGCTCTIATCARGARTAACARCTICCACT ITTITTTARACTGCACTTT TGACTITITTIATGGTAT

AANARCAATAATTTATARACAT AARAGCTCATTGTGTTTTTTAGACTTTYGATATTAT I L GATACTGTACAAACT
TTATTARATCAAGATGARAGACCTACAGGACAGAT TCCTT TCAGTGTICACRTCAGTGGCTTTGTATGCARATAT
GCTGTGITGUACCTGEACGCTATARCTTATIGTAA cTT TAAGCTCTTTCTTTCCTTTT

GTTACTGTATITAGTTTGTGATARATT I TTCACTG TG TGATATTTATGCTC TARATCAC TACACARATCCCATAT
TARARTATACATTGTACCTGACCCT A TAATCATGT TAT T TATGCCACCARGGTTGTGGATCTIAAGGTATGTATG

GRRAGGARCTCATTTATCAAATTGTARGTAATACAGACATGCCATTT AATTCTTGTITTCTATAT
TTTGTTAGTARAT TCTCAATGAAATANGT TGAAGT TTCACTGGATTTCATTAACTTTTARATATTACATATATG T
GTTTTCTCAGATTAGTGAAARTTGLGACCT TARAT TTARTACACATATACTGCCTCAG

g

MLETSF EQTTKTHGTIIGITSGIVLVLLIISILVQVKQPRKKVMACKTAFNKTGFQEVEDPPHYE
LFPSLROKEISADLADL TASRC IHDE VKQSRTNLS SMELPLRNDFAQPQPUKTE
NSYFKKSSYTFKQGHECPE, TECEIYVRGR ISTOF

g

CGTCAGTTTGAGTTCTGTGTTCT GTGT ATCC

T T TGCGGCTCCCGCTGAET TCCGTCCCECACTCCHTGE T <GS
T TCOGSC: 6TCCTCTTCCTCCTCCICCGEGARCCCACTCGTATACCTAR:

TGGACGCCRACGEGAMGCCGCTCGECEGCETGRTGC TGBAGCTGARGGCAGATGTCGTCCCAR, TGAGA
CT: CCCCTGTGCACTGGT TCGGCTAC) TCCACCTTCCACAGEGTGATCCCTTCCT
TCATGT TTCACCAACCACARTGGCA 366) TCT! TTTCCTG
CGAGAACTTTACACT GG GTCCTGTCCATGGCTARTGCT GGTCCTAACACCARCOGCT
CCCAGTTCTTCATCTGCACCATARAGACAGACTGGTTGGAT ATGTTGIGTTCGETCACGTCARAGAGG
GCATGGACSTCCTSARGARRATAGARTCTTTCGGC TCTARGAGTGOGAGGACATCCARGAAGRTTGTCATCACAS
ACTGTGGCCAGTTGAGCTAAT d GGIGCTGGCATGGTGECAGCTECARA TGTCCATGCACCCAGRTG
GCCGCEITEEECTETCAGCCARGGTGCCTGARACGATACCTETGCCCACTCCACTGT! TGAGGRA
GGCTGCTAGGGATGTTAGACCTCGGCCAGGACCCACCACATTGCTTCCTARTACCCACCCTTCCTCACGACCTCA
TTTCTGGGCATCTTT! G1GGI\CATGA’Y‘GTCACCC)\CCCCTTGICAAGCATT(‘CCTGTGATTGCCCZ\GCCCAG)\TTC
ATCTGTECCTTGGACATGGIGATGGTGATGGGTT TTTICCET 5

TC)!GTT'ITGCAAAN;Gl\CTCTAATACCTGTT‘[AATI\TTGTCTTCCT.‘\ATTGGGATAZ\TTTRAT TAACARGATTGA
CTAGRAGTGARACTGCARCACTAACTTCCCCGTGC TGTGGTGTGACCTCAGT TG TGACACAGGCCACAGACCET

AGAGCTTGGCTTTTGARACACAACTCAGGGSI TTTGTGAAGGTTCCCCCGCTGAGATCTTTICCTCCTGEITACTG
TGAAGCCTGTTGGTTTGCTGCTGTCETTTTT! CATGGGGGTAGGAGCAGTTGAACCTGE A
TCACTTGAGCTGTGCCTAGACAATGTGAATTCC TGTGTTGCTAACAGAAS T GCLCCTGTGET

ARGAAATTCARTCTACTCATG] ITATG

TICCIGGTAGGCTITTGATTTTICTGIGT
CATARANCATTTCTGGAACATGGATITGTGTTCACCTTARATGTGAAARTARATCCTATTTICTATGGARRABAA
RAARRARAAARARMAR

goao

QRPNKEDJI LKL M YCIT DKAEFF
TNMOTNDMALMMRKAY KYAFDKYRDQOYNWEFLARP TTFAT TENLKYFLLKKDPSQPFY LGHT IKSGDLEYVGMEG
GIVLSVESMKRLNSLLNIPEKCPEQGGMINKISEDKQLAVCLKYAGVFAENARDADGKDVENTKSVGLS IKEAMT
YRLAAFGHIFHDALVFLPPNGSDND

HENQ DMAVTFNGI

goao

TCAGTGGOCGTCOCGCOARGGCTANGIGAGTGT GGCTCCOGOAG ATGCCTCGGTATGCGCAG
TGGTCATEGECCCCGCEEGCAGCGGEARGAGCACCTACTGTECCACCATGGTCCAGCACTGTGARGCCCTCAACC
GETCTGTCCARGTTGTARACCTGGATCCAGCAGCAGRACACT ICAACTACTCCGTGATGGCTGACATCCGRGARAC
TGATCGAGGTGGATGATGTAATGGAGGATGATICT CLGCEATTCGGTCCCARCOGAGGATTGETATTTTGCATE!
AGTACTTTGCCAATARTTTTGACTGGCTGGAGAAC TGTCT TGGCCATGTAGAGGACGACTATATCCT T TTGATT
GTCCAGGTCAGAT TGAGTTGTACACTCACCTGCCT GTGATGAAACAGCTGETCCAGCAGC TCOAGCAGTGOGAGT
TCCGAGTCTGTGEAGTTTTICTIGTIGATTICTCAG TICATGGTGGAGTCATTCARGTT AT TCTGGCATCTTGE
CAGCCCTGAGTGCCATGATCTCICAGMATICCGCARGTCARCATCATGACAARRATGGATCTGCTGAGTARRA
AACCAAAAAAGGAAATTGAG)\AATTTTTAGATCCACACATGI ATTCTTTATTAGARGATICTACAAGTGACTIAR
ARG TTCARGARACTGACTAARGCTATA TGTGGAC TEATTGATGACTACAGCATGGTTCGATTTITAC
crmccm-r TCAGAT! AT TTGCATTG TATTGATTITGUCATICARIATGEAGARG
ACCTAGAATTTAARGAACCARAGGAACGTCAAGAT GAGTCTTCCTCTATGT T TGACGRATATTTTCAAGRATGCC
AGGATGAATGAAGAGTTTACTAAAAGT! TCTABAGAGCTIGT CAG CATTCTTCTCTT
ARAGGATCCAATAGTAGAAAGCTACTTATTTTAAT: TAAARCTTCGTTCTTTATCAGCCTCATGCCT
GAATCP.AA’ITTTAAATTATTCTGAI\A»TCCTGCIGTTTAANJTGGD)\lCT'[TTI\(‘TATTATAACAGCATCACTTT
AGATTTTGTARGTCARARTTGARAT TTTATATATARATT: CTGAGCTARGETTAAGGT
TGGTCTAAACTTATTTTCACTTTTTGTATTATTTT TGAGATGCAGGARTTACTGIBACARAATATGTATGTCCGA
TGCABGGATATATATA: TGCTTATCTGTATCTTICCCATTITCCTATATTGARARTGTA
TATTATTTATATAACTTARARAGTARARATAACTATCTTTTGAGATATGTAT e'fsmm“mmacmc;\ms
GTTITTARTGATTCTIGGACCTAGATARCAAGT! a

goo

MPRYAQ TYCATHMVQHCEAL TRELI GPNG
GLVECMEYFANNEDWLENCLGHVEDDY I LEPCPGO TELY THLPVMKOLVQQLEQWEFRVCGVFLYDSQFMVESEK
FISGILAALSAMISLEY POVNIMTKMDLLSKKAKKELEKFLDPDMYSLLEDSTSDLRSKKFKKLTKALCGLIDDY
SMVRFLEYDQSDEESMNIALQHIDFAIQYGEDLEF KEPKEREDESSSMFDEYFQECQDE

uogao

GCTCRCGEC S TAGCCGTCGAGGAGE G TTTGCCTTGEGECCCE
T TGGCAT ATGRGCCTGITGCT T T GCTCCTA
CGGACTGCCCTTCTACA TCTACTACT! A CGGTCATGGCAR,
AGACCTCCTTAATGGAGTGAAGCTGGT CAc a T
GATCCTGCCOTGECGE TACCECTA TGGTCT TGGTGGAAGCT
2 GEGBCCCCAGAGRAGGACGTGCTGETE “ITTGGGGACTACCA
c: TEACGTCT GGATCTGCGGCTGGACGACTA
GGGCGTTACCGCTGIGAGGTCATTGACGEGLT: T GG TGGAGCTGCGAGRTGT
GOTCITTCC TACCAGTCCCCCARCGGECGCTACCAGT TCRACTTC TCTGT
GGCTGCEGTEETEECCTCCTITRAGE: TTCCEGECCT TGGTGCAACGCGAGCTG
GCTGCAGGATGCCACGGTGCAGTACCCCATCATST CGCAGCCC G ccTes
TGCG: 5CCCCOaE G TTCTGCTTCGCTACTROCCTCAAGES
GCGEGTGTACTACCTS! CCCTGAGABRGCTGACGCTGACAGA SCTGCCAGGAAGATGATGS
CACGATCGCCARGETGEGACAGCTCTTIGCCOCCTGEAAGT TCCATOGCCTGRACCGCTGCGACGCTGECTGOCT
GG TAGCGICCGCTACCCTETGETICACCCECATCCTARS TCOGAAG
TITGGCTICCCC GAGCCGCTTGTACGE IGT TTACTGC TACCGCCAGCACTAGBRACCTGGUGCCCTC

1GGCTGTGTATTEATTGAGTGETTCGTTTTCCCTIGT GCCATTTTAAC

TGCCGCATTCCCT
TGTTTTTATACTICTCAATTTAASTTTTCTTTAAACAT TTTTT TACTATTTTTTGTARAGCAAACAGAACCCAAT
GSCTCCCTTIGET CCCACT, TCATGCTIGCTCCCCT TTTGCGGITTIGT! v
1 5 CTCCCTTAAGGAGGTTGGT

TCTAGAATG! TCCGEGCATGETGEGCACAGTICTCCCTGECCCTCAGECT s
TCGEEEGCE TTEGECCT TGCCCACCTCTACTTCICTET AGCCGCTGACTGTAARC
CCAGTTCTAGGCTT TCCCCTCCCCETICECCT TCTCGGTT

CANAGANTGTGTTTTGTTOTCATTIGTTICICCTGTTICY TCAGGTGTGTGTACTIT

GACAATAAATGGTGETATGACTGECT
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KLVVETPEETLF TYQGASVILECRYRY!

MGLLLLVETL1LE LPFYNGF
23 L; LVAIGLEHRSFGD LR QD!

ELRGVVEPY! \EQABVVASFEQLFRANEEGLDWCNAGRLQDATVOYE
IMLPRQPCGGPGL!\PGVRSYuPRHRRKHR‘{DVFCFATALKGRVY\’LEHPFKLTL" AREACOEDDATTAKVGQLY

BAHKFHGLDORCDAGWLAI FPDPQSRLYGVYCYRQH

ggoao

GAGCTAAGCCGGAGGRTATGCAGCTGCGEE ¥ T cceTGee
AACCGAGCCCAGCCAGCCGGAGGRAUGCGGETA GEACGGE: e GTCTG CETCGICG
CGT CCCGCGTCCCCCCGCGEGAGT CGCCGOCACETORCGCCEGAGCCGCCGCTAGT
e TGGTCCCCTCTTARR i« CCCET BCAMAGCGCUGG
GCGBGGE 1 Caoe c GGCECTECCCEEGCC
GCCTCECEECECT GGACT T GGGCT & TGCRGCET
Go eeaC ca e ATG: GCRCCTGECT
GCGTGCTGCT TCCTGGSCITCGT < TCGICCTACCICGGGCTICCGAGCTGRRGE

e ACGGCGECGCECT: CCGAGGGUTGCCGET CCGRCSECTT CGGCEEGE
CGCGCGGCGAT SGGGECGCAGCTCTEC GGCT CCCAGATGGEGCCCGCE GGAACT
TTCTCTICE: TCATGACCGEAC] TACCTGCAGRCTCGGGCCGTRECCGCCT: TGGTCCA
AGACAATTCCT AGTTCAGTTCTICT: T TICT ACAIC’“GTACC)\ATTCC)\(TAGTGC(.AC
TACGGE CGRCTCCT! CTTCATGATGCTCAAGTACATGCA!
TGGACAAGTATGARTGGTTTAT ATGATGACGTGTACATC: TCT CTTCCTGA
GAGTTT! GCGAGCCCCTCTTTCTT GGCCTGE TGGGARAACTGE
CCTGGAGCCTCGTGAGAACTTCTGCATGGH T T rc;rrcm,ccccsncemcnrse;\cmlsa
TGCCGCACATTGGCARGTGTCTL GATGTACACCACCCATGAGGACGTGGAGGTGGGARGETGIGTCCGER
GITT: TGCAGTGTGTCTGGTCTTAT TGCAGCAGCTTTTTTATY TTACGAGCAGRACABAA
GGGGTACATTAGAGATCTCCAT BRATT AGCTATCACATTACA AAARACCCRCCCT

CAGTACAGGCTCCACAGCTACATGC! e TATCCGAGCTCCGOCAT! TACAGCTGCACC
GCGARATTGICCIGATGAGCANATACAG GRAATTCAT) TCCAGCTGEERATCCCTCOCT
CCLTCATGAGGTTICAGCCCCE TTCT! TG Frrrczcacrreumncncmn
CGECAGTTGACGGCCAGCCCCCTC! SGAATGGACT 5 TTGTCATGC
AGGTCATH TGATCRATGC ACCAGRGGS T(:AITGACT’:(_AAA&AGATCCAG‘LACGGCT
AC GCGTGAACCCCATGTAT TGAGTACATCCTGEACCTGCTGCTTC, GTACAARNAGCACARRGGER
AGAARATGACGGTCCCTGT CCACGOGTAT TTACAGCAGACTTICAGCARARTCCAGTITGTGGAGCATG
AGGAGCTGGATGCACAAGAGT TGGCCARGAGRATC. m\TCAGGAF«TCTGGAICCTTGTFCTTTCTCTC)\AACTCLC
TEAAGAAGCTOGTCCCCTI TCAGCTCCCTGGH GAGTGAGC SATRRARBGATARACK

TACTGATTCCT STGTCTGGGEGTTTCGACATGTTTGTGAGATTTATGGGARACTTIGAGARGACGIGTCITATCE
CCRATCAGRACGTCAAGETCGTGGL TCTGCTT TTCARTTCTGACTCCAACCCTGACARGGCCARACRRGTIGART
TEATGACAGATTACCGCAT TAAGTACCCTARAGEC TGCAGATTTTGCCTGIGTCTGGAGAGTTTTCAAGAS
CCCTGGCCCIGGARGTAGGATCCICCCAGT TTAACAATGARTCT TTGSTCT ICTICTGOGACGTCGACCTCGTCT
TTACTACAGARTTCOTTCAGCGATGTCGAGCARAT ACAGTTCTGGGCCARCARRTATATTTTCCARTCATCTICA
GCCAGTATGACCCARAGATTGTTTATAGTGGGRRAGTTCCCAGTGACARCCATTTTGCCTITACTCAGRARACTG
GCTTCIGGAGRARCTATGGGTTTGGCATCACGTGT AT TATAAGGGAGATCTTGLCCGRGTGEGTGECTITGAT
T TCCATCCAAGGST GAGEGCTCEAGGATETGGACCTTTICARCARGGT TGTCCAGGLACGTTTGARGACGTTTA
CCAGCCAGGAAGTAGEAGTAGTCCACGT CCACCAT CCTGTCTTTTGTGATCCCARTCTTGACCOCARACAGTACA
ARATGTGCTTGEGETCCARRGCATCGACCTATGEG TCCACACAGCAGETGGCTGAGATGTGRCTGGAARRAAATG
ATCCRRGTTACAGTAARAGCAGCAMT AATAATGEC TCAGTGAGGACAGCCIRATGICCAGCTTIGCTGEARARGA
CGTTTTTABTTATCTARITTATTTTTCAARRATTT T TIGTALGATCAGTTTT ) GAAGTCCHTATACARGGATATA,
TTTTACAAGTGGITTICTTACATAGGACTCCTTTARGATTGACCTTICTGAACAAGRRGGTGATCAGTGTTTGCC
TTTGAACACATCTTCTIGCTGAACATTATGTAGCAGACCTGCTTAACTTTGACTIGAAATGTACCTGATGARCAR
AACTTTTTTAARARBATGTTTTCTTTTGAGACCCT TTGCTCCAGTCCTATG ARBCGTGAACATTCCTGCA
ARGTATTATTGIAACAABACACTGLARCTCTGGTARRIGTICTGTTGTGATIGTTARCAT TCCACAGATTCTACC
TTTTGTGTTTTGTTITITTTTTTITACAATTGTTT TARAGCCATTTCATGTTCCAGT TGTAAGRTARGGABATGT
GATAATAGCILGTTICATCATTGTCTTCAGGAGAGCTTICCAGAGTTGRTCATITCCCCTCATGGTACTCIGLTCA
GCATGGCCACGTAGETTTTTIGTTTGTITICTTTTGTICT TTTITT SGRGTCTCACTCTGTTACCCAGGE
TEGAATGCAGTGGCGCAATCTTCGCTCACTTTARC CTCCACTTCCCTGETICARGCARTTCCCCTGCCTTTGECT

ggao

TCTCAGGGCT TCATACAGGANATCTATIGCTGTGT CARGT TCCAGAGAARAGCTICIGT ICGTCCAAGTTACTAR
CCAGGCTARACCACATAGACGT! T CCACTGITGATGGGGTAAGAGGA
TCCTGTACTGAGAAGTTGACCAGAGAGEGTCTCACCATGCGCACAGTTICCTTCTGTACCTGTGTGGAGGARAAGT
ACTGAGTGARGGGCAGAL AGARA
ATTTTGACTATCTTCTTAGTGGCCEARGCGEAGEGTGCTGCTCARCCARACAACTCATTAAYGCTGCARACTAGE
ARGGRGAATCATGCTITAGC TTCAAGCAGTTTATGTATGGATGANAARCAGATTACACAGARCTACTCGARAGTA
TAACACTICATGGCCTGTARAGAT GGCTACARATGCTGTGCTITETTGCCCTCCTATCGCATTA
AGARATTTGATCATAATAACATGGGAAATARTCCTGAGAGGCCAGCCT TCCTGCACARRRGCCTACACGARRGAR
ACAAATGAGACCAAGGARACCAACTGTACTGATGAGAGAATAACCTGGGTCTCCAGHCCTGATCAGAATTCGGAC
CTTCAGATTCGTCCAGTGGCCATCACTCATEACGGHGTATTACAGATGCATARTGGTAACACCTGATGGGARTTTC
CATC(‘T(‘(‘IA"'A‘ICACCTCCA}\GTGTIAGT’IACAFCTGMCTGACCCIGTTTCAAMCAGGMTI\GMC?CCI\GT:‘\
b i GCAGATCTCCTGGATCCCAGR! TGTGCCACTARGCA
mcrm;AGcm\-rsscp.cAsT:;Acrc;rmasnsmcamcrnr:tEsuxccrccxcummrcmccarcAccmc
CACGTCTCCCATTTGACTGRCARCAAGAGTCTGTACATAGAGCTACTICCTGTTCCAGGTGCCAARRAATCAGCA
ARNTTATATATTCCATATATCATC! TATTATTTTGACCATCGTGGGATTCATTTGSTTGITGARAGTC
CT TATARATTGARTAA TCTACTCCAGY! r -
GCCAGCTACACB"AGAAGAACAATCCICTCTATG}\ TACTACAAACAAGGTGAAGGCATCTCAGGCAT
GARGTTGACACAGACCTCCATACTTTATAAGTTGTTGGACTCTAGTACCAAGRARCARCAA
TATAATIACTGTCTGATTITCTTACAGTICTAGAATGARGACTTATATIGARATTAGGTTTICCARGGIICTTAG
ABGACATTTTAATGGATTCTCATTCATACCCTIGTATAATTGGRATTITTGATICTTAGCTGCTACCAGCTAGTT
CTCTGRAGRACTGATGTTATTACARAGAARRTACA TGCCCATGACCARATATTICARATTGTGCAGSACAGTARAT
AATGABRACCARATTTCCTCAAGAAATAR AGTTICTTGTSTATCCTTTCAGR
ATATTTTARTGTACATATGACATETGTATATGCCTATGGTATATGTGICAATTTATS TTACATATACA
TGCATTACTGTTCTATACATATGAARACCTAATAA

TGCACATATCTITGTCARGGCACCAGT CARTS
rCATTTTATATCATGACAAG TAGAGCTACCTCATTCTTTT TAATGGT TATATARRRITCC
TTATATCATTATTTAATTARAARCARCCCTARTGATGGATATTTAGATTCT TTARGTTTTGTTT

TTCTE T TAAGTTTTGITTGTGGTATARACAATACCACATAGARTGTTTCTTGTTCATATATCTCTY
AGTATATCIGTAGEATARCTTTCTTGAGTGGAAT TGTCAGGTCARAGGGTTTGTGCATITTACTATTGATAT:
TGTTARATTGTIGTCARRTATATATGICARAT TCCCTCCARCATTGTTTAR/ SCTTTCCCTAAATTTCTATT
TTARTAACTGTACTATTCCTGCTICTACAGTTGCCACTTICTCI T TTAATCA) TARATATGATGTGAG
ATTATAATAAGAATTATACTATTTAATARARATCGATTTATA

ooao

MI.CPWRTANLGLLLILTIF:

QPNNSLMLOTSKENEA MDEKQI T ITSHEVE
MATNAVLCCEPYALRNLIIITWE I ILRGQPSCTKAYRKETHE TKETNCTDER L TWVSRPDONSDLOTREVAY THD
GYYRCIMVTPDGNF HRGYHLQVLVTPELTLEQNRNRTAVCK QT SHIPEGDCATKOEYWSNGTVTVK:

TCHWEVHNVSTVTCHVSHLTGNKSLY IELLPVPGAKKSAKLY IPYT1LT1E [LTIVGE IWLLKVNGCRKYKLNKT
BST 1QPYASY TEKNNPLYDTT SQALQSEVDTDLATL
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CCCGAGTAGCTGGGATTAC CACACCACCACGCCCAGCTAGTTTTTTTGTATTTTTAGTAGAGACGGGETT
TCACCATGC: TG CGTAGGTTTTAARGCAAGGGECETS ACAGTGAGGTATGTGECT
GTYCTCETGGTAGTICATTCGGCCTARAT: TGGCAITARATITCAAG TLTGGCATTTICTCTTCTT
GACCCTTCTCTTTABAGGGTARAATATTAATGTT TAGAATGACAARGATGAATTAT TACARTARATCTGALGLAC
ACAGACTGAAACACACACACATACACCCTAAT CGTT TGTAITTGGTTETGTTCCTITCAT!
TGTCTGTGTTATGTGGE TTTTCATTCTTICATTACTGTTITGTTTTATCCTTTGTATCTGARATA
CCTTTARTTTAYTTAATATCTGTICTICAGAGCTC TGCCATTTCTTGAGTACCTC TTAGTTAGTATTATTTATGT

GYATCGGGAGKGTGITTAGLCIG T L TATTLGCAGTA TeT TTTCCTTIT GCITTTT
CTCCTTAATTTTTATATICCTTACTGTTTT FRTTAAGTGTTCTTT TGTG
TTTTGGGCACARRAGTGAAATGARTCTGTCAT TTA, TGTGCCTTAATA,

TTTAGATTTCARACAGTGATAGACTT TTTTARTACACGTCATT G 76
TGCTCATTTGGAARAATARRCCAGTGARCAATATTTTTCTATTGTACTTTTCAGAACCATTTT
GICTCATTATICCTGTTITAGCTGAAGRATTGTAT [ACATTTGGAGAGTARARARCTTARACACG

ugoao

LLGLVLGEVL RASELK QLWPPGS
DPDGGPRORNFLEVGVY, LOTRAVALYRTHSKTTPGKVQFFSSEGSDTSVP TPVVP LRGVDDSYPPOKKSFE
MMLKYMHDHY LDKYEWFMRADDDYY IKGDRLENFLRSLNS SEPLFLGQIGLGT TREMGKLALEPGENFCMGGEGY,
M5 HIGKCLREMYTT, RRF WSYEMQQLE YENYEONKKGY IRDLHNSK IHOA
ITLHPNKNPPYQYRLHSYMLSRKI SELRHRTIQLHRETVLUSKYSNTETHKEDLQLGT PP SFMRFQPRQREETLE
WEFLTGKY: REALDDTVMQVMEMI 1IDFKETIQYGYRRVNPMYGAEY LD
LLLL P 1.OOTFSKIQF ELAKRINQESGSLSFLSNSLKKLVPEQLPGSKSE
HKEPKOKKINILIPLSGREDMEVRFMGNFEKTCLT PNONVKLVVLLENSDSN® MTDYRIKYPKADMO
ILPVSGRFSRALALEVGS SQFRNES LLFFCDVDLVFTTEF LORCRANTVLGOOTYFP I TF SQYDPKIVYSGKVES
DWHFAFTQKT L7CT DVSI WKVVOAGLKTFRS
CDPNLDPKQYKMCLGSKASTYGSTQOLAEMRLEKNDPSY SKSSNNNGSVRTA

goao

cCTGG: o ATE CGOGEECC GCCTGGCCGGTECTETTGRCECTGCT
CCTGTTAGIGCCGGEE CTCGTGACCTGUGEGTCROTCCTGARGT
TGCTCAATACGCACCACCGCGY CACTCGCACGACATCARATAC CCAGCAATCGG
TGACCEECET. CGACGCGAATAGC TACTGGCGGAT! T TGCCCET
GGGICCCCRETECOETECG 6GCICACRCATGIGCTTACGGGCARGARCCTECACACECAC
ACTTCCCGTC6CCGCTGTCCARCARCCAGGAGGTGAGTGECTT T TGEACC
TATGGACAGTGCGCTGCTCTGGACAGCACTGGGAGCGTY TGCTGTGCECT T IGGCACCTCTG
TGTTCCTGTCAGTCACGGETGAGCAGTATGGA: ToCGT TCCACGECATGCCCAGTG
CARCACCCACARTACGIGGAAGGCCATEOAAGGE ATCTICATCAAGCCTAGTGTGGAGCCOTCTGCAGGTCACG

TGGATGGET CGGTEECAGETAGEGEETCT TCTTG
TCCTCARGTGCCTTTGTGATTARAGAATGT GG TCTATGR

goao

MWSAGRGEAAWPVLLGLLLALLVEGGGARKTGARLYTCGSVLKLLNTHHRVRTHSHDTKYGSGSGARSVTGVEAS
DDANSYWRIRGGSEGGCPCGSPVRCGQAVRLTHVL TGKNLHTHHF R SELSNNQEVSAF GEDGEGDOLDLWTVRCS
GQHWEREAAVRIY TSVFLSVIGEQYGSPIRGK P SANTHNTWKAMPGTF T

goooao

BAGGCTGTGEACCCS TECCAGGT CCCTAGGAGAGCICTGGGCACAT TCGAATCTICCCARAC
TCCAATAAT! TTCGANGACTITGECAGACAG TCTGTGTGTGTG TGTATGGT 16 TTGGGCGTAGGACAGGTT
TCGGGEATGCGCEETACGCGETACCACCCCT CCCCAG: GCCTCCCCACTCCE
T OO TTTCCGT CCTGAGCGARAGGTGCGGAGGCET
TGCCOEGETEETT: TICCCETIGOCE CCCAGAGCTC CoCEEaCe
SCGGACCC TGGGECEEACTC T GACGH = TTTC

TGCTTTTCCAGCEGACGCETCCCCAGGRT

TGGCTETGECCGCTGCCCARGCTGRCECTECTGCCTCIGTTGT
AECGCCGEGCCACTECAGTGCTACGGAGT TGEACCCTTGGECGACTTGARCTGCTCGTGGEAGCCTCITGGGEAC
CTGGEAGCCCCCTCCEAGTTACACCTCCAGAGCCA AAAGTACCGTICH ACCCAGACTGTGGCAGTGGCA
GCCGEACGGACCTGGGT TTCCTCGGGARCAGCTCACCATGTCTGACARACTCCTTGTCTGGGGCACTARG
GCAGG CTCTC < CTTCGTGAACCTAGARACCCARRTGARGCC, GECTGGEE
T CTTTTCCGAGGATGACCCCUTGEACGCCACTGTCCATTARE CTACATGGCCATCTCAT
ARAGTTCTGATCTGCCAGTTCCACTACCGARGATG TCAGGAGECGGCCTGGACCCTGC TGEAACCGEAGCTGARG
X\CCAT)\CCCCTGACCCCTGTTGAGATCLM\CATTT CTAGCCACTGGC TGTATGGCCOCTGCCRE
TTGTGGGGCEAGT CCCATTITGTCCTIS ACCECTTTCTOET EEY
GATGTGTGGGTATCAGGGARCCTCTGTGEGA! TTTGCTTCTATGGARGGCCCCAGGE
CTGTGTGCAGGTGAGCTACARAGTCTEGTTCTGSGTTGOAGETCETGAGCTGAGTCCAGAAGGART TACCTGC
TGCTGCTCCCTARTTCCCAS 5GGTEICCECTEICARCGCCACARGETGGEAGCCTCTC
ACCARCCICTCTTIGGICTOCTIGGATICAGCCICT CCGTAGCGTGGCAGTCAGCAGCATCGETAGGAGE

BLLCI\CCJAC'IGG'JGl\CC1GGCAACCCGGGCC1GGGGMCCACTGGACCATGTAGTGGACTG(:(:CTCu)\LAlGGG
ACTCARCTGGETCCEGCTTEE COCTGGGARCCTCAGTGCTCTGTTACCAGGEARTTTCACT

GTCGEGGTCCCCTATCGAATCACTGTGACCGCAGT CTCTGCTT CTTGECCTCTGCATCCICCGTCTGEER

T TTAGCACCTCTAGT TTTGGCGASTCC: TGCCCCT! GACCCTCGLS

TCCCARGE RGCTT TCACCCACTACACCLTG1GTGCACAGAGTGGA

CRTGARIGIGAGT “ACACAGAGTGTCACCCTGCCTGACCTTCCTTERGGTCCC

CTGACAGCATCTACCATCGCTGCACAGGGCCCTCCTGETCCCATCTT! CTT TACCA
GATAACACCCTGAGGTGGARAGTTCTGCCGECCATCCTATICTTGTGEGGCT TETICCTGTT

AGCCTGGCCACCTCTGGARGG TGCTACCACCTAAGGCACARBGTGCTGCCCCECTECETC TGGEAGAARGTTCCT
GATCC CAGCAGTTCAGGCCAGCC TACCTGAGGCCCAGCCCCTIGEGRACTTGECE
ATCCIGGAACT TGEAGECCEC rar TCCT! cCc s GCTT
GABGCACTTCCT CCICAGGAGCTEGGCCTTCTEREE GGCCACAGGTT
GG CCACACGTCTGGCTRGGEGECTACCAGCCAGGCTAGAGEGATGCTCATGCAGETIGCACCCCAGTE
CTGGATTAGCCCTCTTGATGGATGRAI CACACTGACc;xcrczxsAGAGGcrcAcTcAcrnccl GAGGACACCCAGC
CRGGCAGAGCTGGGATTGAAG TAT; TT CCRTG TGGAAGGTGS
AGCAAAGGAAAATACATGAAATTGAGAGTGGCAGE TGCCTGCCARAATCTGTTCOGCTGTAACAGARCTGART
GGACCCCAGCACAGTRGCTCACGCCTGTARTCCCAGCACT TTGGCAGGCCARGGTCGARGGATCACTTAGASCTA
GGAGTTTGAGACCAGLCTGGGCARTATAGCAAGAC CCCTCACT: TARRACATC: can, 1T
AGCTGGGCATGATGECACACACCTGTAGTCCGARCCACTTGAGAGGCTGAGHICGGACEATCCETTGRECCAGE
A(TTCGAAG”TGCA(:L;GACC rcTGArTGcAcrAcchnc-rccAGGcmtmmAcAGmTcAGAcanTcTcAAA
AATARRCRAACT: ACTGCATTTSGGCACCATCTCAGS
CCTTGCATCCAGGTGCAGCATGEACTGAGTTCT TGACARCAGARTGTGGTCAGAAGTGACATATGCCARCATG
GGTCT T CATCCTTTCCTTGCCTATGAGCTGGARCATARCACATSCCTATGATCCAGCT
TTGGTCATAC! g ¢ GARAT CTGAATCCCTGAATGRCTGCATGGAYAGAR
CCACTAAGRARRATAMACTTTTATATTTTTATA

goooano

HPLPKLALLPLLAVLEQRT QCYCVGPL. REPLGDLGAPSELHLOSQRYRS
NKTQTVAVAAGRSWYAIPREQLTMSNKLLVRGTKAGQRLWE PVFVNLETOMKPNAPRLGPDVDF SEDDPLEATVH
#APPTFE SHKVLICQFHYRRCOEAAWTLLEPELKT IPLTPVEIQDLELATGYKVYGRCRVEKEEDLWGEWSP ILS
FQTPPSAPKDVHVSGNLCGTRGGEERLLLWKAPGP CVOVS YKVWFWVGGRF LS PEGITCCCSLT
VNATSWEPLTNLSLVCLDSASAPRSVAVSSIAGSTEI LVTWOPGPGEPLEHVVDWARDGDY LEKLNRVRLPEGNL
SALLEGNFTVGVEYRITV! RECLAP LVGP DAPPGTPAIANGEVPREQURGHLT
HYTICAQSGTSPSVCNNYSGNTQSVTLPDLPHGE CELWYTAS TIAGQGPPGP TLRLHLPDNT LRWKVLEGILE L
L RCYHLRE HMEQVPEAQPLGDLE ILE!

QPAQATAPLOSGYEKHFLPTPEELGLLGE PREQVLA




o0

00

00

CGCACGAGGGCTGCCT T TGGTGETTTGGATTGAGC! GCX cG
TC GTGAGC TACBGGGCTCGGTTTGGCTGACTEGEEAGTCRGCAGETEE
CAGGAACCATGCGAGGCCA TGCTGCTEEECCCEGCN! TCTGCCTCCECCTCCTTCTGETGATG
eT1 1GICCACCTCTACTCCGGGGT CTAGEACAGCOCTGECECTACGGCARGGTCTGCCTECGCT
CTGCTCTACAACTCCTT GTGACACCGCTGTIGATGCTGCCT T IGAGCCTGTCTACTGGCTGGLAG
ACAACGTGATCCGCTGGTTT AGGAATGATATCGCCACCGTCTCCATCTGTARGRRGTGCATITACC
CCAGCCCGAACACACCACTGCAGCATCTGC BACAGGTGTGTACT TGGAT CTGCCCCTEEC

TRAACAATTGTGTGGGCCACTATARCCATCGGTAC TICTTCICTTTCTGCT TTTICATGACTCTGGGCTGTGTCT
TGCAGCTATGGRAGTTGGGACCTTTTY CTTATGCTGCCATTGAGKCTTATCACCAGACCOCACCAC
CCACCTTCTCCTTTCGAGARAGGATCACTCACARGAGTCTIGTCTACCTCTGGTTCC G TGCAGTTCTGIGGCAC
TTGCCCTGRGTGCCCTAACTGTATGGCATGCTGTTCTCATCAGTCGAGE TGAGAC TAGCATCGARAGGCACATCA
TCGGCTAC GCAGAGTATTTAGGAATCCTTACAACTACGGCTGCTTGGACA
TGGAAGGTATICCTGGETGT TGGCTTACICGGGTGCTCTTACCTICTAGTCACTTGE
CCCATGGGAATGGAATGAGCTEREAGCCCCCTCCC TGEETGACTGCTCACTCAGCCTCTGTGAT GTGIGAG
CTGGACTGCIGTCAGCCACGACTCGAGCACTCATTC TGCTCCCTATGTTATTICAAGGECCTCCARGEGCAGCTTT
TCTCAGARTCCTTGAT CAGTC TGCCTTAGEETACCATGUAGH TTCABGGACCAGCCT
TTTTACCACTGCAGAAGAAAGACACAATGTGGAGAAATCTTRGGACTGACA"‘CCCTTTACTCAGGCAAACAGAAG
TTCCAACCCCAGACTAGGGGTCAGGCAGCTAGETA CCTACCTTGCCCAGTECTGACCCOEACCTCTTUCAGEA'
CF\G‘LALTGGAGTTGC\‘CA"CACCT\.ATCTACTIGCIGTCTG}\AAAAACACCTGACTAGTACAGCTCAGATCTTGG
CTTCTCAACAGGGCAARGATACCAGGCCTECTGCT GAGGTCACTGCCACTTCTCACATECTGCTTARGGGAGCAC
ARRTARAGGTATTCGATTTTTARAGAT!

oggao

MR RLCLRLLL RRRCPP" GRVCL GGSDTAVDAAFEPVYHLVDNV
1 ATVSICKKCIYPKPARTHHCS T _ WLNNCVGHYNHRYFFSFCFFMTLGCVYCS
YGSHDLFREAYAATETYHOTRPETHSERERMTHKS LVY LHFLCSSVALALGRLTVRSAVL I SRGETS IERHINKK

ERRRLOAKGRVFRNPYNYGCT.DNWKVELGVDTGRAWLTRVLLE S SHI! T

oggao

TCCGECTGCETCTTCCCS GCT: ATECGCCT CGCCGEECCEOECTEEEECT
CCTGCCGCTTCEECTGCTGCTEECGECOG GABGCCGA TGCCACCGRTGOC!
CTGGTGEACAAGTTTARCCAGGEGATGRT! G TTTGECGG CGGCTTGEGA

GGAARRGACGCTGTCCARGTACGAGTCCAGCEAGATTCGCCTGCT: TCCTGGAGGGECTGIGCGAGAGCAG

CGACTTCGAATGCARTCAGATGCT: GC: c TGGTGGCTGCAGCTEARGAGCG:

TIATTCGAGTGGTTTIGTGTGARGACACTGARAGTGTGCTGC TCTCCAGGRACCTACGBTCCAE:
CTGTCYCGCATGC! TCCS seceT TGECCACT GAGCAG

GGGTCCTGCCGGTGCCACATGGEGTAC GCCCGCTGTGCACTGACTGCATGGACGECTACTTCAG

CTCGCTCCUGARCGRGACCCACAGTATCT CTGTGACGAGTCCTGCARGACGTGCTCEEECATGACCAR
CAGAGACTGCGGCGAGTGTGARGT GEGCTGEGTGC TGRACGAGGECGCCTEIGIGEATGTGGACG?

TGT

CGAGCCELCTCCCTGUAGCGCTGCGCAGTTCTGTARGARCGE TCCTACACGTGCGRAGATGTGGACGA
GTGCICACT: GTGT G TGCTACARTACTCCAGGGAGCTACCTCTGTGT
GTGTCCTGACGGCT C TGCCTGTGTGCCRE GGCTGARGCCAC:

CCCGRCACH T CGAAGACCTGTAATGTGCCGGACTTACCCT TTARATTATICAGRAGGATGTCCC
GTES IGTGGCCCTGAGGATGCCGTCTCCT T TGCCTGCTCTCTAACGE

TIGATTCTCATTTGTCCCTTAARCAGCTGCATTTC TTGGTTGTTCT TAAACAGACTIGTATATTTTGATACAGTT
CTTTGTAATARAATTGACCATIGTAGGTAAT

oggao

MRLERRAALGLLP LLLLLPPAPERAKKPTECHRS T TAWEEKTLSKYESSEIRL
LETLEGL EBQEEHLEAWWLOLKS EYPDLFERECVKTLKVCCSPGTYGPDCLACQGGSCRECSG
WGHC! i LCTDCHMDGYF SSLRNETHSTCTACDESCETCSGLT GECEVGWVLDE
GACVDVDECAREPPPCSAAQF CKNANGSY TCED! AEKT NTPGSYVCVCPDGFEETEDACVE

PAEAEATEGESPTOLPSREDL.

ggao

GAGT! ) cG GCTATTS! G
GGCCTGAGECICTGCGTCTAGGATCAARRLGETTTCAATCCCAGAATACTATGRAGGCARGAACGTC CTCCTCAC
RGGAGCTAC T GARGGTGCTTCT! GTTGCT 1CTIGT AGGIGAATTCAGTATA
TGTTT AGRAARGC' CCACAAGAGCGAG! CTT: TTTTTGA

GAAAATCC AAATTATAGCAATCARCAGCGAACTCACCCARCCTARACT
GGCTCTCACTGMGAAG}\TM)\GAGGTGATC)\“AG}\TTC’D\CCM«T}\’.\""A’[hTTCCACTGTC—xCAGCTACAGTAAG
GTTTAATGAABATITAAGGGATGCTGTTCAGTTA CGCGACAGCTTATTCTCCTTGCACAACA
A}lT\:AI\GAATCTGGAAGT(;'['[L}\TGCATGI‘ATC}\ACAGCATATGCCTACTGTAAICGCAAGCAfiT’"GAJGpl\Gx
AGICTAT GRAGCTGATTGATTCTTT TC TAGTARAT
ATC ARAATTGAT: CCTARTACATACATATACACARARAGCATTS TATGTTGTACA
ACAAGMGGI\GCAI\AACTAAAT(:IGGCAATT TAAGGCCATCGATTGT GTTGG TTTTCC
AGGATGGATTGATARCTTTAAT! AGTGGICTCTITATT TTCTT ARTACG
TGCCTCCAACAATGCCCTTGCAGATCT IGTICC TG TAGATGTAGTTGTCAACATGAGTCT TGCGGCAGCCTGGTA
TT TAGACCAAGARACATCATGGTGTATAATTGTA TCCTTTCCACTGEGE
TGAAGTIGGTATGATTTTACCTGTGITTTTGAATG TTAGARTARATCTTAAAGAACC]
RARARA

ooao

MVSIPEYYEGKNVLLIGATGFLGKVLLEKLLRSCP KVNSVYVLVROK; KLFDRLRDENPOE
REKTIATNSELTQPKLALSEEDKEVI LDSTNI IFHCAATVRPNENLRDAVOLNVIATROL T LLAQUMKNLEVEMH
VSTAYAYCNRKHIDF: LIDSLERMDDGLYND I TPKLIGDRPNTYIY TKALAEYVVQOEGAKLNVA
IVRPSIVGASWKEPFPGHIDNFNGESGLE TARGKG I LRT IRASIIATAL 1
MVYNCTTGSTREFHRGEVGMILPVELNVRINLKEP KKKKKK

ooao

GRAC TCCTAGCT: e TGICC TCceT GTCATG
CCCTGCGECCCTCACTCCTOCCGCTCCATCTECT GLIGCTGCTGET GCCGGECTGAG
GCTGGGCICGAAACCGARAGTCCCGTCCGEACCCT CCARGTGEAGACCCTGGTREAGCCCCCAGAACCATGTGES
GAGCCCGCTGCTTTT GCTTCACAT TACACGGGAAGCTIGGTAGATGGACGTAT TATTGACACC
TCCCTE G TCTGGITATAGARCTTGGCCAAR. TGATTCCAGGTCTGRAGCAGAGICTTCTC

TGTGTGT GGCAATCAT TCCTTCTCACT TGGCCTATGGARAA TTTCCACCA

TCTGTCCC: TGCAGTEGT TEACGT GGAGCTGATTGCACTAATCCGAGCCAACTACTGGCTAARS
CYGETGARGEECATTTTGCCTCTGGTAGGGATGEC CATGETGCCAGCCCTCCTGEECCTC: GTATCACCTA
TACKG TAGACCCARAGTCTCC: 5 ¢

AN AAAATAATAAMTrrmmcummmpmmmnmmmmm

ooao

MTLRESLLPLHLLLLLLLSA]
TSLTROPLVIELGQKQVIP
KLVKGT LLGLIGY

RAEAGLETESPVRTLOVETLVEPPEP
EKRRATIP:

LHIKYTGSLVDGRIID
IALIRANYRL
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GTGCAGTTGCGGCTCCAC ATGGCGGAGGAGCAGSC CGACTCGETTCCC TCGGTGCT

GACCTEGGCGT GCTGAGC GIGTT IGGCG 5GCGC!
CGGGTGTAGCGTGRAGATCT CGCACTACGACCCGGGECACTGTTTCECCEAGAGCCGCGAGCTACCEET
GCGCTGTGCCGGEEACTGACTRCCRCEAGEECTEGGCTEEGECGE CCGCCGCCOTCTGCGCCTACGTGCG
ATGGTTTTCCT TCTACGTGCTGTTCCTCGT AGTTCGACGTGGTAGTGTGCGACCAGGTGTC
TGCCTGTATCCCACTGTTCAGGCTGGCTAGACGEE GGARGARGATCCTAT TTTACTGTCACTICCCAGATCTECT
TCTCAT TCTTTTCTTAABCGACTAT ACRGGACCCCANTTGAC I GOATAGAGGAATACACCACAGS

CATGGCAGACTGCATCTTAGI CAACAGCCAGT TCACAGCTGCTGTTTITAAGGARACATTCAAGTCCCTGTCTCA
CATAGACCCTGATGTCCTCTATCCATCICTARAYG ICACCAGCTTTGACTCAGTIGTTCCTGARAAGC TGGATGA
CCTAGTCCCCAAGEGGAAAARATTCCTGCTGCTCTCCATCARCAGATACGARAGGAAGARAATCTEACTTTGES
ACTGGARGCCCTAGTACAGCTGCGTGGARGAT TGACATCCCARGAT IGOGAGAGGGTTCATCTGATCGTEGCAGE
TGGTTATGACGAGAGAGTCCTGGACAATGTGGARCATTATCAGGART TCRAGAANATGGTCCARCAGT CCCACCT

TGECCAGIALGIGACCITCI TGAGGTCTTTCTCAGACA xS TGCACGTGTGT
GCTTTACACACCAAGCAATG: ITIGGCATIGT TGCAGTGCCCASTCATTGE
TGTTAATT 2 CTTGGAGTCCATT! TGTCACAGEGTTTCTS TGACCCGGTGC:
CTTCTCAGAAGCARTAGAARAGTTCAT CCTTCCT e TEGC AGCCAG

ARGGAARBATITTCCCCTGARGCAT TTACAGAACAGCTCTACCGATATGTTACCARACTGCTGGTATAATC
AGATTGTTTTTAAGATCTCCATTARTGTCATTTITATGGATIGTAGACCCAGTIL T ¢ AcCT
AGRATCTAATGCAGRAGAGATCTTTTARAARATAAACT TGAGTCTTGAATGTGAGCCACTTTCCTATATACCACA,
CCTCCCTGTCCACTITICAGARRAACCA TG TCTTT TATGCTATAATCATTCCARAT I TTGCCAGTGTTARGTTAC
ARBTGTGETGICATICCATGTTCAGCAGAGTATTT TARTTATATT TRCTCGGGAT TATTGCTCTICTGTCTATAA
ATTTTGAATGATACTGTGCCTTAATTGE T LT ICAT AGTTTAAGTGTGTATCATTATCARAGTTGATTARTTTGGC
TTCATAGTATAATGAGAGCAGGGCTATIGTAGITCCLAGAT TCANTCCACCGAAGTGT TCACTGTCATCIGTTAG
GGAATTTITGTTIGTCCTSICTTTGCCTGGATCCATAGCGAGAGTGCICTGTATTTITIT TAMGATAATTIGTAT
TTTTGCACACTGAGATATAATARARGGTGTTTIAIC

goao

MAEEQGRERD SVPKPSVLFLHPDLGVGGAERLYLD AR LALOARGCSVKIWTAHYDPGHCE AESRELPVRCAGDHL
PRGLGHGGRGAAVCAYVRMVELALYVLF LADEEFDVVVCDQVSACTPVFRLARRRKK I LF YCHFPDLLLTKRDSE
LKRLYRAPIDWIEEY TTGMADCTLVNSQE TARVEKETFKS LSHIDPDVLYPSLNVTSFDSVVR EKLDDLVRKGKK
FLLLSINRYERKKNLTLALEALVOLRGRLISQDA VEEYQELKKMVOOSDLGOYVTFL
RSFSDEQKISLLE LYTPSNEHFGIVE: JCPVIAVNSGEPLES IDHSVIGFT.CEPDPVHFSEATEK
F IREPs:,mmcmcmmsnsnnyrLor YRYVTRILY

goao

TTATTGACTTTT TTGGTCACAACARTCATATTCACGTARTTTICCCCCTTTGGTGGCAGAAC
TGTAGCAATAGGGGGAGRAGACAAGCAGCGGATGAAGCGTTTTCTCAGCTTTIGGAATTGCTICGACCTGACATC
CETTGTAACSGITTGCCACTTCTTCAGATATTTTT: AGTACCACTGAGICAG GGCCACAGATTGG
TATTAATGAGATACGAGSGI TG I IGCTGGGTGTTT GTTTCCTGAGC TARGIGATCAAGAC TGTAGTGGAGTTGCA
GCTAACATGGGITAGSTTTABACCGT TG TTTGCGITTCATATGTAGGCCTACTGGCTTTGTG
TAGCTGGAGTAGTTGECTTGCTTTGT GTTAGGAGG A TCCAGATCATG TTGECTACAGGGAGATGCTCTCTTTGAG
AGGCTCCTGGGCATTGATTCCATTTCARTCTCATT CTGGATATGIGTICATTGAGT: cCIca
TACGCTATTTAAATGTCACTTTTTTGCCTATGCCCCGTTTITIGETCATGTT TCAATTARTTGTGAGGARGECGE

ARATGGCTTTAGAATCATTTGSGTTT

TGTGTTATITTGAGTCATGARTGTACAAGCTCTGTGARICAGAC

CAGCTTAAATACCCACACCTTTT T TCGTAGGTGGACTTTTCCT GAGCTTGGCTCATARCCARRTARAGIY
TTTTGAAGGCCATGGCTTTTCACACAGTTATTTTATTTT CTGAAAGCAGACTGITAGGRGCAGTA
TTGAGTGGCTGTCACACT TTGAGGCAACTARARAGGCTICARACGT TTTGATCAGTTTCTITICAGGARACATTG,
TGCTCTARCAGTATGA TCTT CCAGTCT TAMMCN TTAT

goao

MCSLSKGGETLIRYLNVIFLPMPRFLYMFQLIVRKAQLLSARRSFFKANVSTSKGIT

goao

CCTATICTACGGCTGACCCCTGETEGTCACGTGGATCTGTTCGCCACGCAAGTS TCCTTCGGCGATTGACT
GAGGTCCTTGCTGTTCGGGAGCCTCTECT, TGCCTGTICGOGTG T GGGTITGGEETCG
GTGTCTGATTGGGGCTCRUACCUCAGCACGCTGRAGTCCCGCTTAGETACCAGT TAGCGTCAGGGEAGCTGGGTC
CGECGaC TGTGT! i GCICTGE: GMTCCCGGACAGCCCTGCICCC]G
CAGCCAGGTGTAGTTTCGGGAGCCACTOOGECCAN AGTGAGAGTC TCTTCC: T
GCGBCCCTR CCCCRTT: ™) TGGGETTEECTGGCCCTGCTTCT
GGEGEECCCTRET TGGECT GCCAGGATCTCCACTGTGEAGCATGCAGGGETCTGRTORA
TGAACTAGARTG TTGCCCAGGTGGAC G TTCRAGATGGGATCTTTCCGGATCARTCCAGR

TGGCAGCCAGTCAGTGGLGEAGGTGUCLTATGCCCGCTCAGAGGCCCACCTCACAGAGCTGCTGEAGGAGATATG
TGACCGGATGAAGGAGTATGEGGAACAGAT TGATCCTICCACCCATCGC AAGARC TACGTACCTGTAGIGGECCE

GAATGGAGA)\T(‘C?\GTGAACTGGACCT ATCCGARTCGACTCAGATATTAGCGGCACCCTCARGTTTEC
TGE: TACGAGGATGAACTCATTGAATTCTTTICCCGAGAGGCTGACAATGTTARAGA,
CABACTTTGCAGTAAGCGARCAGATCTIIGT TGCCCTGCACATATCGCATGATGAGCTATGA? TGG
AGCAGCCCACACTGECTTGATGGATCACCCC TGGTGGCARTGCCTTITT GTTTT
TACTGAARTTAACTGARAARATATSARACC
LLGALLGT. GACRALVDELEWE IAQVDPKKT IQMGS YR INPDGSQSVVEVEYARSE
AHLTELLEEICDRMKEY IRIDSDISGTLKFACES TVE FLIE
FPSREADNVKOKLCSKRTDLCDHALHISHDEL
GAGGTTGARGGACCCAGGCGTGTCAGCCCTGLTCC AGAGACCT TGHGCATES GTCGTACGGCCCICA
TCTTTGTCOTGGATGGACAGAC: TCCCATTCACGAGGCT A CGGAGACAGTCGTGCAGT
< GGTCTGGGTCTCTTGCIGTTGCT GGGECTGGECTGECCGT TCCICCTG
CAGCTGCACTGGCGTCTAGEAGAGATEGTCACCCE CCTRCETGACGEACCTGCAGECTCCTG TGATA
CAAGAGCGARGGTCTCACGAGGTCARCCCAGCAGC GCATCTCACAGEGGCCARCTCCAGCT TGACCGECAGCGES
Jetel TGTTATGGGAGACTCAGCTGEECCTEEC CTTCC TEAGGGECCTCAGCTACCACGALGEGELCUTIGTG
aT TGGCTACTACTACATCTACTCCAAGGTGCAGCTGGECEGTEIGEECTGCCCGETERECCTRRES

AGCACCATCACCCACGGCCTCTACAAGCGUACACE CCGCTACCCOGAGEAGCTREAGCTGTTGTCAGCCAGCAG

TCRCCCT CEGECCACCAGCAGCICCCGEETCTGETGEGACAGCACCTTCCTGEGTGETGTEETACACCTS
GAGGCTGOEGAGGAGGTGETCGTCCGTGTGCTGEATCRAL TGGTTCGACTGCH ACCCAGTCTTAC
TTCGGGGC“‘TTCATGGT"TGAACOP)\GGZ\(*(‘(‘TGGTGC\TT(‘(‘I\CATGGGICTGALALG!GGAGAAC}LALAGGG
TGECT TCAC GAGGL TG TGGTGGCTCT TGTARTCCC TTTGGG

AGGCCABGECAGGCGEATCACC T GAGGTCAGGAGT TCGA GCCTGRCTAACATEGE: TCTCTR
CTM\AAATACM\RAAT;AGCCGGACGTGGTGGTCCC”GCCTGTAATCCAGCTACTCAGGAGGCTGRCGCAGGATA
ATTTTGCTT: c G TGCAGTGAGCCGAGATC: \CTGCACTCCARCCTS
CTCAGACTGIGCCTCAARAARAARARARARRAAARARAAANARA

oon

MEESVVRPSVEVVDGQTDIEFT! MVIRLPDG
PAGSWEQLIQERRSHEVNPAAHLTGANSSLTGSCGPTUNETQLGLAFLRGLSY HDGALVVTKAGY YY IY SKVOLG
GVGCPLGLASTITHGL RYP CGRAT LGGYVHLE RVLDERLY
RLRDGTRSYEGAFMY
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GGCAC CABRAGTTCTCCGGOAGECCT TC:
TTAARATTCTCTTGGAATCAGCTTIGCTAGTATCATACCTGTC TTTCATCATG.
CATAGTAGCCACTCTGTTECTGGTCCTCAACTT TCATTGCAGGATCCTTGTAGTAACTECCE
AGCTGETACATTCIGTGATARTARCAGGAATCAGATTTGCAGTCCCTGTCC TCCARATAGTTTCTCCAGCGCAGE
TGGACARAGGACCTGTGACATATGCAGGCAGTGTARRGGTGTTTTCAGEAC
CAATGCAGAGTGTGACTGCACTCCAGGGTTTCACT GCCTGAGGACAGEATGCAGCATGTGTGAACAGEATTETAR
ACAAGGTCARGAACTGACAARARAAGETTG TARAGACTGT TGCTT TGGGACATTTARCEATCAGAARCGTGGCAT
TGTICGACCCTEA [GTTCTTTGGATGGRRAGTCTGTGCTTGTGAATGEG: GTGET
TCCTCTGT TRCECCTC =
TCATCTCCTICTTTCTTECGC TEACGTCGAC TGCETTGCICTECCTGUTGTICTICCTCAC
GCTCCOTTTCTCTGTTGTT! GaC: TCCTGTATATATICABAC T
ACTACTCARGAGGARGATGGCTGTAGCTGCCGATTT TGTGAACTGEGAAR
TGGARGTCARTAGGGCTCTTGEGACT TTCTTGANA AGBAGCAAGCARATATGACTCATCCGCTATCACAGCTTTC

AGAGTGACATTIGTGAGACCAGCTAATTTGA

SACCAET

TT
GCCTTTAARAATGCACCACTTTTTTTTTTETTTTG ACAGGETCTCACTCTATCACET:
ACCACCATGGCICTCIGCAGCCT TGACCICTEGGAGCTCARGTGRICCICCTGCCT:
ARCTACAAGGAAGEGCCACCACACCTGACTAACTT TTTTGTTITTT
T ACAGGOTORTOTCARACTCOTAGE T TCACT T TEGCCICCOA ARG TOC T GAT TACAGACATGARCTGCCAGE:
CeCGaCe TARTGCACCACTTIT! GATGA TGAT: 2
AARGCATTTTCTAGATACCACTTAACAGCTTTGAGCTAGTTTTTTTGARATCCAAAGAARRT TATAGTTTARATT
TATARTTATA TTTCTTTTTTGGTGCTAATATGA

TATGACAATAR GELGCAGTARGYACCCGACT ABRGT TICCGTEGGTICTGTCATGTRACACGACAT
GCTCCACCGTCAGGGEAGAGT AIGAGCAGAGTGCC TERGT TTAGEGT CAAGGACRARAAACCTCAGECCTGRAGE
ARGTTTTGGARAGAGTTCARGTCTCTETATATCSTATGGTCTTCTCCATCET CCTTCTGCCTTTGTOCT

TCCCTTTTAMGCCAGE TTACATTCTARARRTTCT TARCTTTTARCATARTATTTTATACCARACCCAATARATGA
ACIGCATATE

oggao

MGNSCYNIVATLLLYLNFERTRSLQDPCSNCPAGTFCDNNRNQICSPCEPNSFSSAGGQRTCDICRQCKGVEFRTR
KEC TRGF KQGQELT CREWINC:

TKERD! LSPGA: 11S7FLALTSTALLFLLEFLTLRFSVVKRGRKKLLYIFK
QPFMRPVQTTQEEDGCSCRFPFEEEbGCEL

oggao

CARRAGCTGGAGCTCCACC GGCCGCTCTAGAACTAGTGGATCCCCCGEGCTGCAGGARTTCSE
GAGC TAGCTAGCTGTCICTGCGGACT coece TGTGAGGCGE
CCTCACAGES: TGGECTEGCG! T GGACC
GCTCCGCAGARCCTBAGCACCTTTTGCCTGTTGC TGCTATACCT
TAT TCTT TGCCT TCTAT GATATTA SGCCTATA
GGAARCTAGCCCTGCAGCTTCATCCCS! CTGATGATCCACARGEC ARATICCAGGATCTGG
GTGCTGCTTATGACSTICTGTCAGATAGTGAGAR n, TACGATACTTATGGT! TTAARAG
ATGGTCATCAGAGH GACATTTTTICACACTICTTT! TTTTGGTTTCATGTT cee
CTCGTCACCARGACAGRAATATTC TGATATTATIGTAGATCT! TCACTTT( T
ATGCAGGAAATTTTGTGGAAGTAGTTAC, TGT GCAGGCTCCT CGGAAGTGCAATT
GICGGTAR T CCACCCAGCTGE T GEGCGCTICCABATGACCCAS TGCGACGAAT
GCCCTAATGTCAMCTAGTGARTC c GCTGGAAGT: TAGAGCCT GCATEG
AGTACCCCTTT. GAGCCTCACGTGGATGGEGAGCCTGEAGATTTACGGT TCCGARTCAARGTTE
TCRAAGCACCCARTATTT TTTGTACACANATGTGACARTCTCATTAGTTGAGTCACTGE
TTGGCTTTGAGATGEATATTACTCACTTGGATGST GGTACATATT GGUATAAGATCACCAGECCAS
GAGCGARGCTATGE: YCCCCARCYT ATATCAAGGGCTCTTTGATARTCA
CTTTTGATGTGGATTTTCCAR GTTAAC: TATCAAACAGCTACTGAARCAAG

GGTCAGTGCAGAAGGTATACARTGGACTGCANGEATATIGAGAGTGAATARARTTGGACTTTGTTT:
GAA’ TTTTTTTGIGTGTGITITIGTITTTATI TTCAATATGCARGTTAGGC
TTAATTTTTITATCTARTGATCATCATGARATGARTAAGAGGGCTT TTTGTCCATTTGCATTY
AATGACCAGCARAAGETTTACTARTACGTCTCCCT TTGGGGATTTARTGTCTGETGCTGCCECCTGAGTITCARG
BATTAAAGCTGCAAGAGGACTCCAGEAGC: 5ABACACAATATAGAGEGTTGGAGTIGTTAGCAATTTCATIC
ARRATGCCAACTGGAGRAGTCTGTITTTARATACATTITGTTGITATTTIT

TATTTATTAT

ggao

MARLS TLAT: LLALLVQGGARA IS SHCRLOKSNFQQPY I TNRTEML TDVRLI
GUKLPHGY SHS BRCY LMKQV LN TLEEVLFPOSDRFQP YNQEVVEELARLSNRLS TCHIEGDDLHIORKVOKLED
TVKKLGESGEIKATGELDLLFMS LRNACT

ggao

GAGGGGT: TTCAGGATAACTCTCCTGAGGGGTGAGCCARGCCCTECC
ATGTAGIGC: CAT! ARCACAGATARCAGGARATGATCCATTCCCTGTGGTCACTTATTCYARAG
GCCCCARCCTACAAAGTTCAAGTABLGATATGGATGACTFCA’AGA}UGGGAG AGTCACGCCTTACTICTIGEC
TTAAGAARAGAGAAGARATGAARCTGARGGAGT GTGTTTCCATCCTCCCACGGRRGGARAGCCCCTIC TG TCCGAT
CC.\CCAAAGACGGAMGC"GCIGGCTGCN\CCTTGCTGCTGGCPCTGCTGTC’I‘TGCTGCCTLACGGIGGTG’L.TI
TCTACCAGGT

GRAAGEC

TGCCAGE: CCOCANGGCCGEECT TCCAGCTGT TGAARATCTTTG
CAGCTC TCCAGTCAGAACACCAGAAAT) GCCGTTCAGGGTCCAGARGA
CAGTCACTCAAGACTGCTTGCAACTGRATTGCAGACAGTGARACACCARCTATACAAARAGGATCTTACACATTTG
TICCATGGCTTCTCAGCTTT) acceT; 2 TAAAATATTGGTCAAAGARACTG
GTEACYI TP TTATATATGGTCAGGTT I TALATACT GATRAGACCTACGCCATGGGACATCTARTTCAGAGGAAGA
AGGTCCATGTCITTGGGEATGARTTGAGTCIGGIGACT TG TI TCGATGTATTCAARATATGCCTGAARCACTAC
CCARTAATTCCTGCTATTCAGCTGGCATTGUARRAC TGAACTCCAACTTGCAAT;
ARAATGCACARATATCACTGGATGGAGATGTCACATITTTTGGTGCAT TGACCTACTTACACC
TGTCTGTAGCTATTTICCTCCCTTZCTCTGTACCTCTS A TCT:
ARRAAAN
MODSTEREQSRLT LKECVST LLARTLLIALL TVVSEYQVAALQGD
L TAGLKIF TVTQDCLOLL
ADSETPTIQKGSYTFVEWLLSFKRGSA] TLVKETGYFFIYGOVLY TDKTYAMGHLIQRKKVAVFGDELS

LVTLFRCIQNMPETLPNNSCY S AGIAKLEEGDELQLAIPRENAQISLOGDVTFFGALKLL

ooao

AGTGCGTGAGTTTGGT! TGTGCAGAGRCGCCATGTACCGGCTCCTGTCAGCAGTGACTGCCOGGEE
TGCCOCCCCCEEGGECTTRECCTCANGCTGCGGACGACGCEEEETCCATCAC 4 TGCCGCCTCTCGG
CCACGGCTGEETCGGGEGCCTCEECTEEGECTCEGECTGECECTCAREETGAAGCTRRCA TGAGTGG
cae GTCCCCCGLBEEaCT TGAGGCGTCECCTCTG GCCGCCACAGGAGCAGIC
cer TGGTCTCCGCAGACCCCEECECCECECTGLT CTGCTICGCCAGAGCCATCEAGAGCAGCCS
CGACCTGCTGCACAGGATCARGGATGAGG GG GGUCATAGTGETTGEAGTTTCTGTAGATGEARRAGE
AGICIGETCAGRAGGTTTAGGT TATGCTGATGTTGAGRACCETGTACCATGTAARC! CAGTTATGCGRAAT
TGCTAGCATCAG CTCACCATGGTTGCTCTTGCCARATTGTY VGGATCTTGATAT
TCCAGTACAACATTATGTICCCGARITCCL: TATGAAGGTGAMAAGGTTTCTGTCAC: TT
ACTGATTTCCCATTTAAGTGGAATTCGTCATTA AT TTATAR
AGCCTTGAAGATGATGRA TGTTGCATTT AAARGTARTGARRAGRATGATTT
TACTAAATTTARARCAGAGCAGGAGAATGAAGCCAARTGCCGGART TCARARCCTGGCARGAARRAGARTGATTT
TGAA TIRTATTT ITHGARART TCARTTGARTCCCTAAGATTATTTARAAATGATCC
TTIGITCTICARACCTGGTAGTCAGT T TTTGTATT CAACTTTTGGCTATACCCTACTGGCAGCCATAGTAGAGAG
AGCITCAGGATGTARATATTTGGACTATATGCAGAARATATICCATGACT TGGATATGCTG: TGTGCAGGA
\GARARCGAGCCAGTGATTTACAATAGAGCARGGTARATGARTACC T TCTGCTGIGTCTAGCTATATCGCATC TT
AACACTATTTTATTAATTAARAGTCAARTTTTCTT TGTTTCCATICCARAATCAACCTGCCACATTTTGEGAGCT
TTTCTACATGICTGTTTICTCATCTGTARAGT T “ATGITTATAARGTACACTAAGACCCTTTG

ATGAKAGATAGCAATARTAT TAATANTTCAARCAT GRATARCTABACCAAARTTGCACCCACCAT GAGCATCTGT
AATTTGCICTTTAACCATTCCTTITT TAGGT T
TCATACTGTTTTGARATAATTTTATACTTATAG:

TLCAGGECCEEETCCAGTGECTCACGCCTETAATCCCARCACT T TGRARGECCEAGGTCCUTECATCACCTGAGE
TCAGGAGTTCAAGACCAGCCTGRGCCAATGTEGT g
GTGTGETGECEEETGCCTATAATCCCAGCCAC
AGTTGCAGTARGCCARGATCGTGCCCCTGCACTTC AGGCTEEGCE

AGGAGAATCGCTTGARCCCAEGAGETGE
TGAGACTCCATGT T

(90)
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MAPQNLSTFCLLLLYLIGAVIAGRDEYKILGVPRS AS IKDIKKAYRKLALQLHPDRNPDDEQAQEKFQDLGAAYE
GFMFGGTE) TPRGSDIIVDLEVTIEEVYAGNE
3 3 MRTTQI.GPGRF OMIQEVVCDECPKVKLVNEERTLEVEL: 2
GEGEPSVOGEPGDLRPRIKVVKHP [FERRGDDLYTNVT I SLVESTVGFEMD 1 THLDGHKVHT SRDKI TREGAKLA
KKGEGLPNEDNNNIKGSLIITEDVDEP, REGIKOLLKQGSVOKVYNGLOGY

Y TFSHEF

uoao

GACAGTGGAGGGCAGT CCTGCTGICACC: CT CACCATCICCCACCGAG:
TGECCCTGCACCTCCTCGTCCTCRT TCCTCCTCAGCCTEETGECCTCCCAGGACTEE
ARGGCTGAACGCAGCCARGACCCCTTCGAGAARTGCATGCAGGATCCTEACTATGAGCAGCTGCTCAAGETGRTG
ACCTGGGERCTCARICS GTGATTGTGGT TGS TGETGTEECCEGECTEETRECE
GCCAAGGTGCTCAGCGATGCTGGACACAAGETCAC CATCCTGAA TARCAGGATCGGGGGCCGCATCTTE
ACCTACCGGGACCAGAAC: TGGATT TGOGAGCCATG TGCCCAGCTCTCACAGGATCCTC
CACAAGCTCIGCCAGEGCCTGGEGCTCAACCTGAC CAAGTTC) nGT
CACGRAGTEAAGCTGS TATGT TGCCCEAGARGCTGEECT CTTGCGTCCCCAGGAR
ARGEGCCACTCGCCCOAR TeD TGGCTCTCARCCAGGCCC TOARAGACCTCARGGCACTEGECTGE
G TG TTTGARAGGCACACGCT CTTGGAATATC TTCTCGGGGAGGGEAACCTGAGCCEECCE
GCCETGCAG CGAGGATGGCTICTTCTATCT TTCGCCGAGGLCCTEEGEC
CACAGCTGCCTCAGCGACAGACTCCAGTACAGCCGCATCETAGGTGECTER TGCTGCCECECRCGETCCTS
AGCTCGCTGTCC TTGTGCTGTTGAA GGTGGC CCCAGGGACC TETGCACGTG
CAGATCGAGACCTCTCL! d TCTGAAGGTGCTGARGGCGACGTGETECTGCT
GGCGGTGAAGCGCATCACCTTC T CATG GCHGAGGCTGCACTAC
TGCCGECCACCRAGGTGTTCCTARGCTTC! CCTTCT! CACATTGARGGCGECCACICA
ARCACCGATCGCCCGTCGCECATGAT T TTCRACCE! TGCTGCTGGCCICETACAC
TGETC TTCGCCOGCTTGAG! TTGCGCTTGGCECTCGACGACGTGGCE
GCATTG! TGTCGT: T C: TCGTCAAGCGTT CCAGCAC
G COTTTGE! CCGCCRECG A TGACTGEACGELCCCTTALGEE
CGCATCTACTTTGCCGEUGAGCACACCGECTACCE GCACGECTGEGTGGAGACS TCARGTCGBCGCTECGE
GCCGCCATCAAGAT: TGCATCG CAGGGGCACGCATCTGACATE
& i TGTGCATGGCCTGGC cecer TGACCTGECARAGEARGARGECACCCACCCT
CCAGTC! CCAGTTATCTC! 5 AGTATTTTCGGARAAR

ugoao

MAPLALHLLVLVPILLSL

EKCMQDPDYEQLLKVYTWGLNRTLKEQRV IVVGAGVAGLVAR

TILEADNRIGGRIFTYRDQNTGHT: TLHKLCQGL TKETQYDKNTWIEVH
EVKLRNYVVEKVPEKLGYALRP! TYOMALNOALKDLK R ERHTLIEYLLGEGK:
VQLL YLSFAEALRAASCLSDRLAYS RIVGGHDLLER, LLNAPVVAMTQ
IETSE) LTASGPAVKRI TFSPP LERHMQEALRRLAYVPATKVFLSFRRPFWREEHIEGGHSN
TDRPSRMLEYPP) LLASYTS LR DVAALEGPYVRQLWDGTGYVKRWAEDQHS
chfWQPoALWQTEKDDwrvpycmymsgamyﬂcwvrv KSALRAAIKI T
GQGHVIIGVASSPS) JGOLSLONT THTRTSH

goao

TGCACAAGCAGRATCTTCAGRACAGGTTCTCCTTCCCCAGTCACCAGTIGCTCGAGT TAGAATTG TCTGCARIGE
CCTGCAGAAATCTGTGAGETCTTICCT T LGCCTCCTICT

TGOTACAGGGAGGAGCAGCTGCGCCCATCAGCTCCCACTGCAGGCTIGACARGTCCARCT TCCAGCAGCCCTATA
bl CTICATGCTGECTAAGGAGGCTAGCTTGGCT AACACAGACGTTCGETCTCATTGSG
AGAAACTGTTCCACGGAGTCAGTATGAGTGAGCOCTGCTATC TGATGAAGCAGGTGCTGAACTICACCCTTGARG
ARGTGCTGTICCCTCARTCTGATAGETICCAGCCT TATATGCAGGAGG TG TECCCTICCTGRCCACECTCAGCA
ACAGGCTAAGCACATGTCATATTGAAGGTGATGACCTGCATATCC TGTGCARAAGCTGARG
TGRARARGCTTGGAGAGAGTGEAGAGHTCAAAGCAATIGGAGAACTGGATTTGCTGTTTATGTCTCTGAGRAATG
CCTGCATTIGACCAGAGCAAAGCTGARAAATGAATARCTAACCCCC TTTCCCTCCTAGARATABCRATTAGATEC
CCCARAGCGATITTT

goao

MYRLLSAVTARMA; P LGHGHVGGL LALGVKL A
ASPLAEPPQEQSIAPHSPQTPAPPCSRCFARAII IKDEVGAPGT! PVEN
RVECKPETVMRTASISKSLTMVALAKLWEAGKLDLDIPVQHYVPEFEEKEYEGEKVSVTTRLLISHLSGIRHYRK
LKMMKENVAEE TKFKT! ELYLREKFEN
SIESLRLEKNDPLFFKPGSQFLYSTEGYIT.LARLVERASGCKYLDYMOKIFHDLOMLT TVQEENEPVIYNRAR

goao

\GCCCATGATECC CTAGAGETT TGCTTTTTCICTCCIGCAGCACTTARCCGARACCAGTTTT
GCAATCARTTCCTGTTCARAGGCSACCCTACTCTTCCYATCCGTCTTTCTCCAGECT, CTCACAGCCCCCT
GGGACCTCOGACAGGCARGGACAGAGGTTCAGGATCTICEICTCCCTCGGGACCCARGGSCACAR
\GGAGAGCTCC TCATTTGACTCCT AGATTIGCIGCCACAGAGGCT c
CAGGC TGAGGCTGGTGTTGGTTT: GGG TGACGCTCCTCTGTGTGAAGAC
GTGGAGCIACAAGACGBAGATCIGTCCCY TATTTTTGAG LLTCCCAGATIGAR T
CTGARAGGGAACATTGACAAGCTCCETGCCCTCRE! CATAT o TTCACCARGGCT
AACATGGTGGCCACCTCTACTGC TG TCATCTCTGGAGTGATGAGCCTCCTGEGTTTAGCCCTTGCCCCAGCARCR
CTGCTECTCTCCACCGCTGGTCARGETT ACAGCAGCT TCACCAGCATCGTGAGT
GGTACGTTGGAACGCTCCARRRRTARAGA A RGCACGGGCGGARGACATACTGCCCACCTACGACCAAGA
£ ACTATGT CACAGCTGCTGGAARGAT TATCTATARTCTTAGA
TIGARGTATGCCAAGARAARCGTCCGTGCATTTTG GAAACTCAGAGCCAACC TTGGCCARTGET: G
CGTCTTCTGACCACTGRCCARGTCTCCTCCCGGAGCC CTGCARA TTT AACACTG
GCGATGACC: TGCTGGGAGGTGT GATGT TTCTCCCTTGGCTATGACTTGGCCACTCTC
TCARAGGARTGGARGCACCTGAAGGAAGGAGCA ARAGTTT TT AG
c CTCACAGARCT TCTAC: TTGC CARAGTGBGGTCAAGGGCCAGAGGS
G TTTAACTGGEACCTGCGABACCGAGGETTACT T CATGIGIGGATGTGE
CTGTGECTGTGTGTETGTCTG TG TG TCTGTETGTA T TACAGT TTAC ATGTTCCTCAGGACATGGCATACA

ATGGCCTTGGAGETCCARATAATATCAAGTACATC TTGGAGATGAGGGTGCCTGTCCTGGACAGACCTCGGCATG

TTCTGTTTCTCCTTCAATGCTCCTTAAGGCCTATGTGCT TCT
GTTTETTTGTTIGLTTIGAGACICCAGTCTGSG TG TCAGARTGAGACCCCATCTCARARRAARAAAARARAARRA
ARAAGAAGAAGBATA TTGGTGACAGGGACGCATTCTGATARATGTGTCATT
ATTGTAGTGTGATTATCACAGATTGTACTTATACAAAACT TAGATGGCATAGCCTACTGCATACCTAGGCTATAT

GAGAGCCTATTGCTICCCAGGCTACGTACCTGTACAGCATGTGACTACTGARTACTATAGGCARTTGC]
ATGGGARRTATTTGTGTATCTARACATATGT: AGTAAMARTATGGCATARKAGAT;
ATTGGCTCTCCTGTACAGGGCACTTACTACGAATG GAGCTTGCAGEGC TGAGAGTTGCTCCAGATGAGTCAGTGA
GTGGTGARTGRAATGTGRAGGCCTAGGGCATTACTG TATACTACTGTAGGCTT TATANACACAGCACACT TAGGGT
ACACARAATGCATATTARRACATTTTCTTCCTTCAGTATATTAGGCAAT ATITTTCAAGTCCACTATARRT
CTTATCARACCATGGTTGTATATGCAGT TGACCE TTGTTATTG! TAACTATAGTTGRARGAAT:
GCARAAAGTCTATCTAGGTGTGCTGTCTIGAGCARCTITIAATTATTICICCTGTCCTGCAATATGAGT TARICT T
CTCTGRTCGATGTAGATTCL, 16T CAATTACCITCOTICTGGAGARBCTTCCOTTARTCAR
AT TTCARRGAAARTCCCTCCCTGTGCT T TGGGCAGCAGTGGGTCAGAGATA
GACCTTTGTTCTCTTATIICTGAGGCCCTICAGTC TCCTTTATICRARGCACTCAGCATGCCARAGCACCCTATT
TTAGGGTATCTTTTTCTGAGCCCTARACACTGTGT TGEGEATGTCAACTETGACAGGAARATATCTTEGGGCCCT
AGARTCACTRAGG: TCARGCTTAGGGAARCT TCTTAGGS! CCCACCTCCCACTCTATTICARAGTTATC
TCTCTGCTCACTGAGATAGATACATATCTGATTGCCTCCTTTGGARAGGCTAA TCAGAARCECAARAGAATGCAR
CTGIYTGTGTCTCACCTATCIGTGACCTGGAAGCT COCTCCCCACTGAACCARTGTTCTTCTTACATATATTGAT
TAATGTCTTATGTCTCCCTARAATCTATAARACCAAGGTATGCCCCARCCATC T TGRCCACATS TCATCAGEACT
TCCTGAGTCTGTCTCACAGTGTGTCCTCARCC I TG GCAAAAT ARACTTTCTARATTARCTGAGACAARARARBAL
ARABL

TGTTTGTTTGTTICTTT

uoao

MDNQAERESEAGVGLORDEDDAP LCEDVELODGD L, SPEEK IF LREFPRIKEDLKGN 1 DKT.RALADDI DK THKKET
LLS TAGUGLATARGYTSIVSGTLERSKNKEAQARBEDILETYD
QEDREDEEEKADYVTARGKI TYNLRNTLKYAKKNVRAFWKLRANPRLANATKRLLTTGQVSSRSRVOVOKAF AGT
TLANT SLGYPTATLSKEWKHLKEGARTKFAEELRAKALELERKLTELTQLYKSLOQKVRSR
RGVGKDLTGICET RLCVCICVCVYVOET )
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a c TGCGTGCE TGCGGGCGCCCECATACICACTAGETGAGE
TGGCAGTGGETTCCACH CTCTCGCAGATGICGGAGCTCATGEGGCTGTC GETGTTGCTIGRAECTGET
GGCCCTG G T CCCRECTG

CCARRARGCARATGGAT" I'TCCACCTGACM\ATCTTCGGCATCCAAG}\AGCAGM\ALAA TATCAGCGGATTCGGAR

GGAGAAGCCTCAACA TTCACCCACCGCC TCCTGECTGCAGCTC TGALGAGCCACAGCGEGAACATATC
TTGCATGGACTTTAGCAGUARTGGCARATACCTGGCTACCTGTGCAGATGATCOCACCATCCGCATCTGRAGEAC
CAAGGACTTCCT A ATGAGAG! TGGACCACGCC IGGTGUGCTT
CAGCCCTGACTGCAGAGCCTICATCHTCIGECTGRACAR \CACCCTCOOTGTCTTCARGATGACT

GGAGGATGEGEGCTACACCTTCACAG GAGGACTTCCCTARAAK TGTCATCGACAT
TGGCATTGCTARCACAGGUARGT TTATCATGACTGCCTCCAGIGACACCAC TGTCCTCATCTGEAGECTGAAGGE
TCAAGTGCTGICTACCATCAACACCRACK TGARCAN GTATCTCCCTGTGECAGATTIGT

GATGTGRAGGTTT GTCTGCTT CAGGAGGT
GGIGCGAGCCTTCOARC TARAGGECCACTCCGCGGCTGTGCACTCETTTGCTTICTCCAACGACTCACGGAGEAT

GGCTTCTGTCTCCAAGGATGETACATGGAAACTGT ATGTGGAATACAAGAAGAAGCAGG:
CTTGCT AGECCGCTTTC TG TECCECCTEGLCCTETCUCCCARCGECCE
GETCTTGGCCTIGECCAGTGGCAGTAGTATTCATC TCTACAATACCE: TTTGA
GCBGGTCCATEGCEAGTGTATCGCCARCTIGTCCT TTGACATCACT TITCTGGC
CGCGGTGCGGCTG”TTCACAACACTCCTGGCCACCGAGCCATG rccAccAcmccmccccnccrcuscsssc
CTCCAACGAGAGE: T6C GCAGCT! GACCCTGAAGAGCCTGSETGE
cer TEACTCTGGGAGGRCCCGE TCTEECCTEC CGCTGCT

GCCATCTTTCCTCCCAGETEGAAGCCTTTCAGAAG GAGTCTCCTGETTTIC TTACTGETGGCCCTGCTTCTTCC

ATTGARACTACTCTIGTCTACTTAGGTCTCTCTCT TCTTECTGRCTGTGACTCCTCOCTGRCTAGTRACCAAGHT
LTTTCTICCTCCCAGGECCAGTCGETGGAATCTGT TGGCACTGAGGAGAATGGT,

TGTGATTTTTGGCCTTGTGS GCACATCCTCACACCCAAAGAACTTIGTAMTG"TCCAG

TAG CTGAGTACTARGCAGCAGTTTTG TGGGATAGCTTCCCATCACAG
ARCTGTGTTCCATCARAARGACACTAAGEGAT TTCCTICTGGGCCTCAGTICTATTTGTAAGATGAGAATARTC
CTCTCTGTGAACTCCTTECARAGATGATATGAGGC TARGAGARTATCAAGTCCCC AGGTC TGCAAGARARGTAGA
AARGAGTAGTACTATIGTCCAATGTCATGARAGTGGTANARGTGEGARCCAGTGTGCTTT TTAGEA

BCACATTCCTTGGGARGGCAAAGTTTICTGGGACT TGATCATACATTITATATGGT T CTICTCTCTICEG!
AGATGATATCTTGTTTAAGGAGACCTCTTTTCAGT TCATCAAGTTCATCAGATATTTGAGTACCCACTCTETESC
CARATARATATGAGCTGGEGATT; ARA

ARRARRAA

oggao

7 TRKEKEQQH
NFTHRLLBEAALKSHSGNLSCHDF SSNGKY LATCADDRT IRIWSTKDF LOREHRSURANVELDHATLVRE SPDCRA
FIVAIANGDTLRVYKMTKREDGG Y TETATE EDFPKKHKARVIDIGI ANTGKF IMTASSDTTVL IWSLKGOVLSTT

NTNQMNNTHAAVSPCCRFVASCGET FGKKGEFQEVVRAF HSFAT
GTHKLWDTDVEYKKKQDPYLLKTGRE RLALSPNA THLYNT ERVHGEC
TANLSFDITGRFL RLEHNT LKRASNESTRORLOOQT TQAQET!

ggao

GGCACGAGGCGGAGTCTACGEARGCCGTTITCGCT TCACTTITCCTGGCTGTAGAGCGCTTT TGGCGGGT
o TATGTTCGCGGACACTCTCCTCATCGTTT TTATCTCTGTGT
TGGGTCCTGGTTTACAGGAC AGTACAAGAGACTGAAGGCAGA
ARCAATAACI AGAAARA

TGAAGAATA YICGAATGA,
TGCTATTGGCTTI TGTTTTACTGCCCTARTGG AATGTTCMTTCCI‘JAT?TG}\K{:GIAGAGLGGLGGCAMGCL
TCCTTTTACCCCTCTTICTTACATCCARGGACTGT CTCATCGAAATCTGCTGGGAGATGACACCACAGACTGTTC
CTTCATTTICCTGTATATTCTCTGTACTATGTCGATTCGACAGAACATTCAGAAGATTCTCGGCCTTGECCCTTC

CACGGCTCTGCTCGCE: d

TTCT “ACCTCCTTCTGGGAAGTTCTCTIGAACTCAAGR
ACTCTTTALTTICTATCATYCTT TCTAGAC CACATC: ACTGTTTTX ATAG
TAGCCTTACTACTIGGGCC TG TICIAGTI TIGAATTATTTTTARGCCTTTTGGGTATG ARTGG
CAGCCAGCARACTTGATAGTGCTTTTCGTCCTAGATGATTTT{ATCARATARGTGS! AGTTAAGITCAG

TATGTAATGARAAACARATAGCATCCTTCTTGTTICATT = 1T CCGACT
CTCRAGGCACTGTGTAT T TTGECTGTCTATGAGCATTTAGAGATT: TTTAGTTTGT

TTARCCCTTGTAACTGTTTGTTTTGITGTIGT T TT TTTTICAAGCCARATACATGACATARGATCARTARAGAGE
CCARATTTTTAGCTGTTTTATGTACAAGC:

ooao

MSTMEADTLLIVFISVCTALLARGITHVLVYRTDKY! T IERQEEK
LKNNNROT,SMVRMKS MEATGE CF L ALMGMENS IFD GRVVAKLRPFTPLS ¥ IQGLSHRNLLGDDTTDCSFIFLY ILC
TMS TRONIQKT LGLAP SRARTKQAGGFLGPPPPSGKES

ooao

GTTC GCBCCGGCCACCTGGAGT T TT TCAGRC TCCAGATTTCCCTGTCARCCACGAGGAGTCCAGA
GAGGARACGCG! ACARCAGTACCTGACGCCTCT TTCAGCCCGEGATCECCCCACCAGGGATES
BAGATCTGGCTGCCCTT: TGCTCCTTCIGECCECTCTECCTCCEETGCTGCTGCCTGGGECGGCCGRLTT:
ACACCTTCCCICBATAGCGACTTCACCTT TACCCT TECOGUCGECCAGRRGGAGTGCTTC TACCAGCCCATGCCT
CTGAAGGCCTCGCTY TACCAAGTTTTAGATGGAGCAGGATTAGATATTGATTTCCATCTIGCCTET
CCAGRA TTAGTTTT RAARTCAGATGGAGTICACACTGTAGAGACTGAAGT TGEIGAT
TACRTGTICTGCTTTGACAATACATICAGCACCAT TTCIGAGAAGGTGAT T TCTTTGAATTAATCCTGGATAAT
ATGGGA o GARCARGRAGATT TATATTACTGGC: GATATGARACTG
GARGACATCCIGGAATCCATCAACAGCATCARGTC CAGACTAAGCARRAGTGEGCACATACARACTCTGCTTAG
GCATTTGAAGCTCGTGATCGRARCAT: ANCTTTGATAGAGTCARITICTGGTCTATGETTARTTTA
GIGGTCATGGTGETGGTGTCAGCCATTCARGT TTATATGCTGARGAGTCTCTTTGRAAGATANGAGGAARAGTAGA
ACTTARAACTCCAMACTAGAGTACG AACATTCAAAARluAGGCATA}\N\ATGCAA AAACTGTTACAGTCAAGA
CCATTAATGGICTICTCCAARATATTTT T GTAGGARACAGCTATARTTTTAATGIGARRATTAAG
TCITCACTTICTGTGCAAGTARTCCTGCTGATCCAGTTETACT TAAGTGTGT ALCAGGAATAT TTIGCAGRAATAT
AGGTTTARCTGAATGAAGCCATATTARTAACTGCATITTCCTARCT TTGARARRTTTTGCARATGTCTTAGETGA
TTTAARTAAATGAGTATTGGGCCTARA

ooao

MGDK IWLPFPVLLTAALPPVLLE GAAGE TP SLDSDE TE TLPAGQKECFYOPMPLKASLEEYQULDGAGLD INFH
LASPEGKTLVFI TVETEVGDYMFCFDN TESTISEKVIFFRLI ITGTDILD
MKLEDILESINSTKSRL TQTLLRAFEARDKN NVMYVVSATQVYMLKSTFEDKR
KSRT
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GGCACGAGGEGTARGCECETCT GCGCAGCGRAARTGECGOCTTCCAGET
CGTGETCCTGCTTTETSCCTCTGACCTGCTGETGE TGCTECTACTGCTACCA TG TGCRCGGCH
AGGCTCECECEE <G TCTACCCCACCTCECC TATTCGCGRTTACAATY
TGCAGACATGGCGCETCTICTGGAGCAAT! ABGATGATGACATT TCTICCAGAGCAC
GAGACCTTCAGCACCTGTCGACTICTCAAAGATAGACCCAN TGARAGCATATTGARARTGACG:
CTCATGATGTTTGTCACTETATCAGGRAGUCCTACT ARATTACGAGCCT
CTGGCAGES AOCCTITICAATGIGAACTATGACOTS TTCATTGTGGGATCAGACCGIGCTATCTTCAT
GCTTCGCGATE CGCCTOEGAGRTCARCGACTTTT IGGTCGET TGCIGATGTAACTCT
GGAGGGCCAGGTGTACCCCEG T CRAG
G TCTGAARTCTCGRTCTT [CGAGCTGGGAAT: TGTE
ATGGGGCAGCAGTGACGCGCT CTGGACGTGGAGAGCTCTTTGOCCAGCTCCTGGSGTGGEAGT
GGTCTCAGGCAACTG CGGATGACATTCTAGTGTCTTCTAGAARGGGTCTOCCACATOACCAGTITGTGHT
CARAGRATTACTGCTTAATAGGCTICAAGTAAGAAGACAGATGTTTTCTAAT TAATACTGGACACTGACARATTC
ATGTTTACTATAARATCTCCTTACATGGAMTGTGACTGTGTTGCTTTTTCCCATT TACACT TGACCCCTGAGCE
CCTTCCAGTGCTGCCTEAGGTGCCCTCTACCTEIGCETECCTCTCTCTGCCAGTTTGAT T GACCTGTTTTT:
CCACCTCAGCCCCCATGETCTTETC TGTTTGGCCTCCAGETA G TCC
TGCTECIGCCTGECTTCCCCAT: TTGAAGT! TCCTGACAGCTTAGARATGTGGAGEAC
Gea TT AGCCATATGAATG ATATCTICICTTICTTTG TCTCCACCIGCTCTTAT
GGACAC TTGGIGC 5GGCACAACTIGEAAGATTTTGACTITGTGATCCTCAGTGTCCA
GTGTCACCCA T CAACGAATGCCATTIGCI TGATGAGTCT
CCIGAGCARAR GCCC TTCCATGGCTCECCATCGECAGCCCCCCACGLCT
ACCAGGTACCGCCTAGCCACACTGEACTET T GAGCTCTGTGCTCAGETACTGATGETSCCTG
AT TG T T TATG0GCRSGCAGGSTC TCACC TG AGCCTCACTaCCACC I ASUCAUGTGATGGCT TTGTIGTA
GACA 5 CAGGRAATGOGGCAARCTGT. CTCCTAGGARCCTGCCTACCTIC
GAGCTGCCCCT TGCCCCICTC TGARGCCCAGTGTTCCCATCCATCARATGATGGCA
TAGATCTACAAGATCTCCTICCCCACTCTATCACT CTGTGGCTCTAGARAGAGTTCTGAGAGGTGAAGARATCTG
ACCRAAGAGTGTGGAGT CCCAGATTAGAACTCTAMCCCCTGARACCCACACAGCACTCTCCATC
TIGCAGTTCACAGCTTGAGCAT! TCTATACTCAGCC SCAACHT
GCATTIATCACCACCCRGAARGTGCCATICARCT T AGGTCACCTTACATACATCAGCT TTTGECARCCGIGATCT
TARTTTAARAGACAGAGGCTCCAARATGATT A TCCTTATGTCCE
CCTTIGGCIGGTTIGAAGEGTTTGCATTGCTICTGATTTT T TGATGGGTITCTGATTTTGA
TGTTTTCCATAGTGAGGATGGTGTATAACTAAGAAGCCCAGCTTIGAGY 5 AGTCCT:
CCTTAAGCAAGTGGCTTGGCTGTTARATTCTTGRT GTCCTCATCTTAARTGGARATARTAGY ACCTGCTGCACAG
GITRTTARTGAGTAAGTGAGATANITATAACATGL Lerscmsrscmaescmnmnrcmmccmcc»cm
TGATCATTATCATTATIGCCCGTGGAGCTTICTCT TACA TCTGAGGACTCTECCTS
TTTTTGTGATGATARTGGGTGTCATGCTGACATGT CCCTCCTGEATGGCTTCTTCCAGCAS GCRAGCCTE
TGCTAGGCTTCACCACCG, TGGCCTT GETCICIGGGCTTTAGTTTICTGGAAC
A TTTTGCAAGCTGCAARGGACTGTACAAACGCTAGGCATCAGCTAGARTGTIGARGAAGATGCAGGA
TGGCCAGTCTG TTG GGGIGAGACTARGCCACTTTTCTTATGATACTITIGTTG
AATARRGGGCCACTTTCC A

oggoao

LCASDLLL PPGSCAAE GSPGTPDESTPPRRKKKKDIRDYNDADMARLLEQWEKDDD
TESGDLPEHKRPSAPVDE SKIDPSKPESILKMIKK GKTLMMFVT
TVGSDRATFMLRDGS YAWET KDF LVGQDRCADVTLEGQVY
RAGNKREDL

PTEKETEEI TSLUQGSLENANYDVQRE

goooao
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T TAGTCCCGACGOGTGTGIGCTAGGAGCCEGAGCCRG! GCEGCAGTRG
CTGCAGEAGCCCEA TCTGCCAT! STGACGCGCCTECACCCGCTGT CGaCG
ATGAGGAGAC G GGG GCTCGTGAGCCC T

CCCae TIGG! G T CGCTCGATT TATATT
G"‘GTT}\CTA’“GTTTCACTAAATTTTTGMGCCTGTGGGRCTTTTCGBA,\CAxA'F‘GATCTCCTAAAAGCTGTTC)\C
ATTGTICAGTTCATTTTTATATTAARACTTGGGACTGCATTLTTIATGOTTITGT I LCARARGCCATTTTCTTICT
GGGAAAACTATTACCAAACACCAGTGGATCARART ATI TAAACATGCAGT TGCTGGGTGTATTATTICACTCTTG
TGGTTTTTIGECCTCACTCTTIGIGGACCACTAAGGACTTIGCTGCTATTTGAGCACAGTGATATTGTTGTCATE
TCACTACTCAGTGTTTTGTTCACCAGTTCT GCARAG! TGCTTTTTTCATTATT

TGTTTATTGCTTTTTGACARTGATGATCICATGECTARANTGGCTGAACACCCTCARGGACATCAT
GACAGTGCTCTAACTCATATGCTTTACACACCCAT TGCCTTCTTAGGTGTGGCAGATCACARGEETGGAGTATTA
TTGCTAGTACTGGCTITGTGTTGT TTGGTTT GCTTCCAGARAGCTCTCTGT TG
GCTAARCGTCTTCAAGCTITATCTCATCITGITICTGTIGCTTC TCTTGTGCCCATGGETCAT TG TCTITCTOT!
ACAACTGAGAGTARAGTGGAGTCTTGETITICTCTCATTATGCCT TTTGCAACGGTTATCTITITIGTCATGATC
CTGGATTTCTACGTGGATTCCATTIGTICAGTCARARTGGAAGTTTCCARATGTGCTCGTTATGGATCCTTICCS
ATTTTTATFAGTGCTCTCCTTTTTGEARATTITTGGACACATCCAATARCAGACCAGCTTCCOGCTATGRACARA
GCAGCACACCAGGAGRGUACTGRACACGTCCTETS TGGAGGAGTGETAGTGAGTGCTATATTICTICATTTTGICY
GCCAATATCTTATCATCTCCCTCTARGAGAGGACA ARAAGGTACCCTTATTGGATATTCTCCTGAAGGARCACCT
CTTTAIAACTTCATGGGTGATGCTTTTCAGCATAGCTCTCARTCGATCCCTAGGTTTATTARGGARICACTARRA
CARATTCTIGAGGAGAGIGACTCTAGGCAGATCTT TTACTICTIGIGCTTGARTCTGCTTTTTACCTTTGTGGAR
TTATTCTAT TGCTGACCAATAGTCTGGECCT GATCTOGGATGS CACATGCTTTTTGACTGCTCTGCT
TTAGICATGGGACTITTTGCTGCCCTOATGAGT MG CTGGARRGCCACTCGGAT TTTCTCCTATGGGTACGGCCGA,
ATAGARATTCTGICTGEATTTATTARTCGACI T TCTAATAGTAATAGCGTT TTTIGTGTITATGGAGTCAGTS

GCTAGATTGATTGATCC T CACTCAGATGYS
CTTATT"GTATCTGTGC\.‘[TTAuCLAAGx,(‘(‘A"AGCCI\TGCCCATGGAGCTTCTCAPCCI\I\GCTGTCACTCAX(l
GATCACAGCCATTCACACCATATGCATGGACACAG TGACCATGGECATGRT! TECEGG
GGCATGAATGCTARCAT IGTATTTCTACATGITTT GATACTCTTGGCAGCATTGETGT

TCCACAGTICTTATAGAGCAGTTTGGATGGTICAT CGCTGACCCACTCTGTTCTCTTTTTATIGCTATATTAATA
TITCTCAGTGTTGTICCACTGATTABAGATGCCTGCCAGG T TCTACTCCT TTGCCACCAGARTATGRARRA

TACATATTGCTTTAG ARTTGRAGGATTAATATCATACCGAGACCCICATI TTTGGCGT
CATTCTGCTAGTATTGTGGCAGGAACARTICATAT ACACGTGACATCTGATGTGCTAGAACRARGAATAGTACAG
CAGETTACAGGRATACT TAAAGATGCTGGACTAARCARTTTAACAB T TCARGTGGARRAGGAGGCATACTT TCAR
CAYATGICTGECCTAAGTACTGEATITCATEATGT TCTRGCTATS TCGRATCCATGARATACTGC

TCATGTGAGATAACTCAAGARTTACCCCTGOAGRATANCANTGAAGATTAAATGACTE

BGGAL TTACACATTAACTGT; CCCTACTACTGGATC
ARGGAATCYTICTTGARGGAAAT I TAAATACAGAA TGARACAT TAR TGGT ABAAGT GGAGTARTTAT TTARRTTA
LGTGTATARARGGAAT CARAT TTTGAGTARACATGATGTATTACATCATCT TCGARARTAGATATGATGGAT TCT

AGTGAAGACCARAATTACTICTGTTTACTTTCTATCAGGAAGCATCTCCATTGTAAATATGTATTTACATG Y TTA
TTACARAGACCCAARTGARARATTTTTAGTCCATT TTTTGCATAGCCTAARGATARAATAGGRATARRAGTTCTA
TATTTATGGARAARRARARARRARRAL

uggoao

HMLYTAIAF) LLVLALCCKVGFHTASRK] SHLVSV
LLLCPHVLVLSVTTESKVESHFSLIMPFATVIFEVMILDFYVDS ICSVKMEVSKCARY GSFPTF TSALLEGNFWT
HP ITDQLRAMNKAAHQESTEHVLSGGVVVSALFF1 LSANT LSSP SKRGOKGTLIGY SPEGTPLYNFMGDAFQHSS
QS IPREIKESLKQILEESDSRQIFYFLCLNLLETF VELE YGVLINS LGLI SDGFHMLFDCSALYMGLE ARLMSRN
KATRIFSYGYGRIEILSGF INGLFLIVIAFEVFMESVARL1DPPELDTHMLTRVSVGGLIVNLIGICA SHAHSE

5 LGVIVSTYLIEQFGREIA
DPLCSLEIALLIFLSVVPLIKDACQVLLLRLYPEY EKELHIALEKIQK IEGT, TSYRDPHFRRASASIVAGITEIQ
VTSDVLEQRIVQOVTGILKDAGVNNLTIQVEKEAY FOHMSGLSTGRHDVLAMIKOMESMKYCKDGTY I




ooooao

GGGGCGAGACCTACGACGCCGECEAGCAGTEGCCETTACGCCT? AT TTGGCACCTCTAATTGC
TCTCGTGTATTCGGTGCCGCE ACCTTACTACCTICTEICEECCCTCCTCTETEE
TGCCTTCCTACTCGTGAGEAAACTGECGCCGCTCT ECCACEGTCTGOCCACCCAACGCGARGACGGTAACCCETG
TGACTTTGACTGGAGAGRAGRGGAGATCCTGATGT TICTCAGTGCCATTGTGATGATGARGAACCGCAGATCCAT
CACTGTGGAG TATAGGCAACATTITCATGT TT) AGTGGCCAACACAATTCTTIICTICCGCTICGA
TATTCGCATGGECCTACTTTACATCACACTCTGCATAGTG TTCCTGATGACGTCCARACCOCCCCTATATATGES,
CCCTGAGTATATCAAGTACTTCAATGATARRACCATIGATGAGGANCTAGAACCGGACARGACGETCACTTEGAT
TGTGGAGTTCTTTGCCAATTGGTCTARTGACTGCCARTCATTTGCCCCTATCTATGCTGACCTCTCCCTTARATA,
CAACTGTACAGGGCTARATTTTGGEAAGGTGGATGTTGGACGCTATACTGATGTTAGTACGCGRTACARAGTGAG
CACATCACCCCTCACCARAGCAACTCCCTACCCTGATCCTGTTCCARGETGGCAMGGAGRCARTGEEGCCECCACA
GATTGACAAGPMGGACGL,GCTGTCTLATG&ACCTTCTCTGAGGBGAATGIGA"LCGALA&TTTAACT‘[AAATGA
GCTATACCAGCEGG TATCARAGGCTC! IATCCCTGAGGAGCAGCCTGTGGCTICAACCCT
CACCACAGIGTCAGATG! GAAGGAT: TCACTTTGGCAGTGCTTICCICTCCTGT
TTCCAGGCTCTTTCCA1I\II(‘CI\CAI\GCCTG}\GGTG(‘)\GCTTTTATTTATGT’lT CCCTITGACTATGACTAOETA
GGGCAGCATGCAGCTTCTGATT SCOTGCCATGE
TTGTGGCCARCTGTTTCACTGGAGE: GATCTCATAGGAC TGGITTTCCCACS
CTTGGGICAGTGEIGE I AACTGCTTATCAGC TATTCAGACATC TCCATGGT TTCTCCATGARACTCTGTCGTTTCA
TCATTCCTTCTTAGT TGACCTGCACAGCTTGGTTAGACCTAGATT TEACCCTARGG TARGATGCTGGGGTATAGR,
ACGCTAAGAATTTICC: GGACTCTTGCTTCC TCARGCCCTICTGECTTCETTTATGEICTTCATT
BIAAGCCTAACTTTGTCGCTAGTCCTAAGGAGARACCTTTAACCACARAGTTT " TATCAT TGAAGACAATATTGA
ACAACCCCCTATTTTCIGGGGATTGAGAAGGEETGARTAGAGGCTIGAGACTTTCCTTIGTGTGETAGGACTTGE
AGGAGRAATCCCCTGGACTTTCACTAACCCTCICACATACTCCCCACAL GATGGCTTTCCGTAAT:
AGATTGGSATTICCT!

gogooano

ogd

o0

ud

ad

MAVLAPLIALVYSVPRLSRWLAQPYYLLSALLSAAF LLVRKLEPLCHGLPTOREDGNPCOFDRREVET LMFLSAT
VMYKNRRS ITVEQH TGNIFME SKVANTILEFRLD T RUGLLY TTLCIVFL IKYFNDKTIDEEL
ERDKRVIWIVEFFANWSHDCOSFAPIYADLSLKYNCTGLNFGKVDVGRYT LIKQLPTLILFQG

£ X ¥ SEENV IREENLNE ? PEEQPVASTPTTVSDGENKKDK

T TCTGTCTGAGGGCGECCGAAGT! TCATTTARGATGAGGCTTCTACTACTICTCCTAGT

GTC CGTCC! TCGGCCAATC TGGGCGECETGCCAGCARGAGATTAARGATECAGTACGEC
ACGGG TGCTCAAGTICCAGATTTGTGTTICCTGAGGTIATAL

ATTAGCCAGCGGTACCCAGACAT
TCTTch‘rGTCAGTchmcmGTAL TRR lAGGCTTAAT T

TCAAGCTCCTAGCATCTGGEA
M\cnGATrez\cmccAsTGrArcrcmcmschr TGAGATAACTTTARATGATGTACCTGTGIGGICTAAG
CTGGAATCTGGTCACCTTCCATCCALGCARCAACT TGTTCARATTCT T GACAATGARATGANGE TCARTGTGCAT
)\T(‘(‘IAITCAATCCCACACLATCGATCATAGCACCACCTATCAGCF«CTGAAAAC; CTTTTGCATTAAGGGATCATT

GCAAGAGCAGCGIGACTGACA: CTGTACTGAAGACAGCAAGCTGTTAGT: “AGATGCTTIC
TrcecAcemcsrmmccrumcmmccqcm\rccmemacrunrcAechmacmnTrnecm eT
GCACATICATGGAGTGCAATARTACTGTATAGCTT TCCCOCACCTCH ARKICACCCAGTTAATGTGTGIET

GIGTGTTTTTTTTANGGTAARCATTACTACTTGTAACT TTTTTTCT TTAGTCATATITGGARARAGTAGRARATT
GGAGTTACATTTGGATTTTTTTTCCAR

ggao

MOYATGPLLKFQICVSXGYRRVFEEYMRVISQRYEDIRIEGENYLPOP [YRHIASFLSVFKLVLIGLIIVGKDPF
FI'GMOAP S THOWGQENKY Y ACMMVEF LSNIIENQCMS TGAFE T TENDVRVRSKLESGRLP SMQOLVQT LONEMK
LNVHMDSIPHHRS

ggao

Ti z TTGGGATAGTC TTCTGECCCCIGCAGCTGGAGGTACCCTGAGTTCTGAGS
GT¢ TTICTGGTATTICTCATCGCEETC ACCTCTACC PAGTARAGTTTGAATCAGCTTC
TCCATGGCCT \CCAGTTCCCEGCTGAGCCAT TTICCTTTIGGCTARRAGTCCCCGCCCAGAGGCCARTICG

TG GCTCAGGCTT! \GAGTGGTCAGARACT

AGCAGCTGCARCAAGAAGGC TACAGTGAGCARGEC TACCTCACCAGAGAGCAGAGCAGGAGRATGGCTGCCAGCA
ncArrI:IAA:ACCAATcATc TAAACM\GTCCAAGG)\GGCATTGhCATATATCI\TCTTTTGAACGCAAGGAMI
TAATTTGGAAATGTTGCCTCCT TRAGCTTTACCATCLTGT CCTGA
ancM\cmncchrccncccrrcamrsrrmccAGGAccnccGAMcA,GAAcTrcTcrsccz-\AGccns'r
GUAAATCCACTTGGGGTCACTGGTCCATATACAAT AAGRACCCACCTTTAGGATTT
TGCAGC: STCACCTTTARTGCCAACCCAGATI
TCCTGGATGATTCGCCAAAGGARATAGCAARGT TTATCTICTGTACARGRACACTARATTGGARAARACTGACAR
TCTATCTTGATGAAAGGAGAGATGTCTTGGATGACCTTGTARCATTGCATAATTTTAGAAATCAGTTCTTGCCAA
ATGCACTGAGAGRATT?TTTCGTCATATCCATGCCCCT! TGAAACTCTTATARCRA
TICT! TAGATTCTGTGCTTGCAACCCTGATTTAAT CCTGATGCTGICTAT
TACTGIGCTACICITTGATTCTACTTTCCATTGACCTCACT: TARRATGIC 566G
AATTTATTCGABATACCCGTCGCGCTGCTCARART ATTAGTGARGAT TTTGTAGGGCATCTT TATGACAATATC
ACCTTATTGGCCATGTGGCTGCATAAR ARGCACAATTGCTAGGACTTCAGTT TITACTTCAGACTARAGCTACCC
ARGGACTTAGCAGAT T CRGIGCTGETCATIGTAGCCTGAGTATACAATCAAGCTTCAGTGTGE
BACCTTTTTTTCTTITGCCATTTICTATTTTAGTAATTICCTICGGGARCTARATAAT TTTGCAGARTTTZTCCT
BATTTTGTTTATICACGTITT cC ACTGACATT
ATACTCTABAAGATGGTGTATITGIGCATTAGATTTGCCTGRARRACT TTATCCATTTCCATICT TTATACARAT
ACCATGTAATGIGTACATATTTARCTARAGAGAT Y LATAGICATAAT TATTTTAT TG TARAGAT TTTAACTARAG
TITTTCCTTITCTCTCAAACTGAGTTIC TGARRT TTATTTGRT TCTGRTCT GAAACTAT TG TCTTCATARARGTTA
GATCTGACTTCAGACAGARACCAATACCAGCTTCC TTTTCCTTTAAACTT TGAAG! TGATTTGTTACTAT
TTACTATGCAARACTGGCAGT ArnITM‘AAT»rAAMrrnmrncnnrnnn*mmcrcc TTAA
TCAAGTCTCGGTANGTCCTTTANACCATITAGGAT TTTTAARACATCAARAT TTRTGAT T TACATTCATAGGAAT
ARARIARARTATTAT' TCTGGTAAARARAA

ooao

MGQGLARVVRNOOL! EQG! ISNTNHRKQVOGGIDIYHLL! IFLEMLP
PELSFTILSYLNATDLCLASCYWQDLANDELLWQG LCKSTHGHRS I YNKNP PLGFS FRKVYMQLDEGSLTFNANY
1LDDSEXETAKFIFCTRTLUWKKLRLY LDERRDVLDOLVTLHNF RO LENALREFFRRIHAPE
ERGEYLETLITKFSHRFCACNPOLMRELGLSPOAVYVLCYSLILLS IOLT IRNTRRAAQNIS
EDFVGHLYDNIYLIGHVAR

DEGVNYF

ugdaaog

TGAGAGTCCTCTAGACAGGCGCTCCTCOCAGCACE GTAGTGOGCTT!
GBAGCTECGACCGEGE:

BAGCAGCCCGCGAGGGCEGANGTG
TGTGAGGTGGECARGCGECGARATG T GAGICETGCAGTICCCCT!
GCAGTCCTGRTGCTSTTGCT TTEE66TGCTCCCTGGACGCA BACGTTCGCGTCATCACGE:
GAGAACT TGCTS TGGATGAIAGAAT YT TATGCCCCGTGRT: TGCTTGTCARART
CTTCAACCGGARTGEGARAGTTTTGCTEAA SAAGATCTTGAGGTTAATATIGCGARAGTAGATGTCACA
GAGCAGCCAGGACTGAGTGOACGETITATCATAAC IGCTCTICCTACTAT TIATCAT TG TARAGATGETGARTTT
AGGCGCTATCAGGGTCCARGGACTAAGAAGGACTTCATARACT TTATARGTGATARAGAGTGGAAGAGTATTGAG
CCCGTTICATCATESTITGETCCAGRTTCTGT TCTGATGAGTAGTATGTCAGCACICITTCAGCTATCTATGTGE
ATCAGGACTTGCCATAACTACTTTATTGAAGA"C1‘TGGATTGCC‘\GTGTGC"GATCATATACTCTI“[TTGCT‘[TA
CAA GGACTGTTATTAGGACTCIGTATGATATITGT: GATTGCCTTTGICCTTCAAAAAGE
CG")\G/\C(‘I\(‘DGCCGTACCCATACCCTTCA)\AAAAATTRTTATCI\GAATCTCCACAI\LC‘[TIGAAAAAI\GTGGI\G
GAACAAGAGGCCGAT TGITTC: TGAAAGTAAAG A GACTTT
CCACAGAATCCCATAAGACAACGCTCLCTSGGICC ATCATIGECCACAGATAAATCCTACTTARR T TTTATAGTT
ATCTTAATATTATGATTITGALAAARACAGARGAT TGATCATTTIGTT TGS T TICAAGTGARCTCTGACTTTTTT
GARTATTGCAGGGTTCAGTCTAGATTIGTCATTAAATTGAAGASTCTACATTCAGARCATAAL

oggao
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TTGGGCCOETGATACCCGEGCGCTTTATAG

TCTCCTCCT GAGGTIGTEGCGETGEC G S
GCGTACGGACTCTGRTC GGCCGGIGTTACTGETCCTCIGCGRCCTCCTGRABGCGT!

GAGCCCTT = ATGACATCCCTTT TCAACTGGCCG! \CCGAGTTCTCICT
CTGGAGTTTTATATARAGAAGATANTTATGTCATCATGACAACTGCACATAARGAAAAATATAARTCCATACTTC
cecr 56 TTATARAG! TAATC( GCTTTTGGAGCCAT

TATTTAAACAAAGCAGTTGTT TTEAGTCTTATTGGACTTACGARGTATGTCATGGARAACACATTC

GCAGTA: 66T TARATATT \GTACTACCTTGGGAATATGTTSGCCA
AGAACCTTCTATY i TCARATGAGATTCCCACTARAAATATCE
ABGGTCAGATGACACCATACTATCCTGTGGGAAT YGGTACACCTIGTAGTTT! GAACCHECC

GATCAAGTAC I‘G"GATCIACATATCTCAT(.L TGAATCTARGCAT! smnc TTTCAGTAGCTGANGTTACARCTY
GCATCTCCTGTIGA
ATGACATATTTTGTCAATCACTGCCAGGATCTCCATTTARG! AGCAGCAGGAAG
ARATACTAAGGGTGCCTTTTAGGAGAART! TTTGCARTC! TTICCAGCGA
TCCACAAGTCGATTGCTATTGGCTE CAGTGCTCACTGTT! CBACCCACATAICCARATTGACKGATG
ACCANCTCATARAAGRGTTTCTTAGY T TGTCCOTTGOTGEARAKAIGRATTCT
GCT CATGTACATCAATACK TCTGTGGITGT
TAYIGARTGGGCTARG! TACTGCTAGAGCTYATCATCTTCANGACGRTGGTACCCAGR
CAGTCAGGATGGTGICACATTTTTATGGAAATGGAGATATTIGTGATATAACTGACARACCARGACAGGTGACTG
TARAACTABAGTGCAARGAATCAGATTCACCTCAT GCTGTTACTGTATATATGCTAGAGCCTCACTCCTGTCART
AlATTCTTCCGGTTGDATCTCC!« TEATC Gmy\mCTTAcATAcAcn,AGMn,AAAMGGAcncJ TTCTCTCC

CCAACTAR TTAGG s TCAT GAAACJCI\‘IG‘\TAA"‘T!CTGTCCLACTC 6TCT
cAnATAGmrTcrcAchm'rGGAcc-rcn--v GATG ARATGACTCTCAACCACTITGTGAATACA
TATGTGTATAT! STTATTGATARACTTCTGAGGCAGACATT TGTCTCGCTITTITICATTTITGTICTGTC

ITATAAACTGACTGTITTTCTITGCTTGGATACTGTGATICCARAAY ARRTCTCATCCARGCARGT TAGRGTCCA
GCCTAATCANATGTCATAATTGTTGTACCTATTGARAGTTTI TAAATARTAGATTTAT TATGTARATTATAGTAT
ATGTAAGTAGCTAATGARCTAARGATCATGAAGAARGAAATTGRTAGGTGTAR, ATGAGAGACCATGTMAATA
TARATTCTAGTACCTGARATCCTTTCAACAGATTTTTATAT: TGCTCTCTGCARGTAGTTARACTA
CTGGGCACATGETAGRGECTCACATGGGAGTTETC CTCACCCTTGTTARTCTCARGARACTCTTATTTATARTAG
GTTGCTICTCTCTCAGRACTTTTATCTATTACTTT TTTCTICT TATGAGTATGT TTACTCTCAGAGTATCIAT!
GATGTAGACAGTTGGTGATGCTTCTGAGACTCAGARTGGTT TACTCTAACAARACACTGTGCTETCTATCCCTTE
TACTTGCCIACTGTAATATGGATTTCACTTCTGAA CAGTTTACAGCACARTATTTATTTTAARGIGRATARARTG
TCCACAAGCAZA

goao

VRSLVPGGPVLLVL
KYKCILPLVT

LPQLSDDTPFRVNNPGLEF S PTTGYLYKEDNYVIMTTAHKE,

EPLF 1ESYWTYEVCHGKHIRQYHEEKE INTHEYY

PTKNIEGOMTPYYPVEMGNGTPCSTKQNRPRSSTVMY ICHPESKEETLS

\'I\EVTTCEYEVVILTPLL-CSHEKYRFRASPVNDIE‘CQSLFGSPFKPLTL‘RQLEOQEEILRVPFRRNKLEDLQS‘[K

EERFPAIHKSTAIGSQPVLTVGTTHISKLTDDQLIKEFLS C GWWKYEFCYGKRVHQYH s

TWNQEEHT BWAKKNTARAYHLS BIMVSHEYGNG! LCDI]DK[’RQVTVI(Y HAVIVYML
zpnsco\ru<,vmw1cxILDTADENGL,SLFN

goao

GGGGCCTAC! GCGGGCGECTCCTTCE
ACCTGCGGCGCTTCCT! CGCAGGTGET TT TTGATCGIGTTCT
CCTGCATCTATGGTGAGGGCT: ART GTCT, T GCARCEAGG
Amccmccccmrcccm GCCAT! TGCT ITCCT TTTCTICE CGCET
ATTTCCCCCAGAT CAAGTACCTGGTCATIGGTGACCTGCICTTCTCAGCTCTCTGE)

AAGGACGTGCTGGTGG

£ TTTGTTGGTITCTGCTTCCT CCAGTGGGCAGTCACS
GGGCCGACTCTGTGAGGECAGCCATCACCTTCAGE TTCTTTTCCATC T TCTCCTGGGEETETGCTGGECTCCCT
CCTACCAGCGCTACARGGCTGSCE1GEACGACTTCATCCAGRATTACGTIGACCCCACTCCGGRCCCCAACACTG
soc.

CCTACGCCTCCTACCCAGGTGCATCTGTSS TAC CCTTCACCCAGAACGCGGAGACCACCE
S CGCCCCCTETG GGT “CCTCCCCTCTS
cCaT CTGCCAGCCCCTCTCTTTCACCTGTTCCATCCTGIGCAGCTGACAC

CTCATAG 6GEGECT CCACACCOCARGTGICTGT AGGGCTTCAG

TCAGCCGCTCACTCCT ACTTTTAGGAARGEGTTTTTAGCTAGTGTTTITTCCTCGCTTITARIGACCTC
AGCCCO‘(‘CTGCDGLGGCTAGM\ GCCAGCAGETGCCCATGTGCTACTGACARGTGCC TCAGCTLCCCCCCEGCCE

GGETCAG! CCCSCTATTATCTGCGTTC G TGCCARRGACTCETGAGE ACACCTGCCCTGT
cnccrsncccssncc;\ GCTETTGTGTCCTCACTCAGETTTGCTICCCCTGTE TGCTGTATGATCTGEG!
GCCACCACCCTGTECCGET FCTGEECTGECT TGGTGT! GCGGGACTGEIGCTCATGECACTICE
TCCTTGCTCCCACCCUTGRCAGCAGSS TTTGCCTGACAACACCCAGCTITATGTARATATTCTGCAGTT
GTTACTTACGARGCCTGGGEAGEECAGEEETGL TGACTCCCAGACTCTGTCTGTGCCGAGTGTATTATARR

ATCGTGGEGEAGEIGLCCGGCCTORGATGCTGTTT GGAGACGGRATARRIGTTTICTCATTCAGTA

oon

FDLRRFLT LVEALIVESCI RYGSALG
VLAFLASAFFLVVDAYFPQISNATORKYLVIGDLLESALRTFLWF VGFCE LENQWAVTNPKDVLVGADSVRARLT
FSFESIFSWGVLASLAYQRYKAGVDDF IQNYVDP T PDPNTAYASYPGASVDNYQQP PFTONAETTEGYQPPPYY

goo

CAGAGCTGCIGTCATGGCGACCACTCTGIGGGECTFCTITCCCOTCCTGCT GCTGCTGCTGCTATCGGEGRATGT
CCAGAGCTCOGAGGTG: TGCTGCTG: T TGGG6 CAGATCGCTTCAA
GATTGAGGGGCGTGCAGTTGTTCCAGGGETCAAGCCTY T TGCTGGT:

AGRAGAGCACE' TTTCCTTAAGACAGATGGGAGITTTGTGE Y TACCTICTGGATCTTATGTAGT

GGAAGTTGTATCTCCAGCTTACAGATTTGATCCCG TICGAGTGGATATCAC TTCGARAGGAAAARTGAGAGCAAG
ATATGTGAATTACATCAARACATCAGAGGTTGICAGACTGCCCTATCCICTCCARATGARATCTTCAGGTCCACS

TICTTACTTTATTARAAGGGBBLCGT CLGGACAGACTTTCTAATGARCCCAATGGTTATGATGATGETTCT
TCCTTTATTSATATT TG TGCTTCTGCCTARBG TG TC, CARGTGATCCTGACATGAGACGGGARATGGAGCA
GTCAATGAATATGUTGAATTCCAACCATGAGTTGC CTGATETT TG TGAGTICATCACAAGACTCTTCTCTTCARA
ATCATCTGGCARATCTAGCAGCOGCAGCAGTARBACAGGCARAAGTGEGECT A TAGTCAGGCCG
TCCRGAGCTGGCATTT: ACAC CACTGGGTGGCATCCARGTCTY AACCGTGTGAAGCRACTA
CTATARACTTGAGTCATCCCGACGITGATCTCTTACARCTRTGTATGTTARCTTTTTAGCACATGTITTGTACTT

TACACGAGAARBCCC, TTTTGICTGTATGAGGICARTATTGATGICACTGAATTARTTACAGTG

TCCTATAGAARATGCCATTAATARATTATATGAAC TACTATACATTATGTATATTARTTARRACATCTTAATCCA
GAARARARAARARAAAMARRAL

uoao

MAARLWGFFPVLLLLLL
GELKTDGSEVVHT
KRESWGHTDF

SSSGSSKTGKSGAGKRR

TGDRFKI T SAARVLVDGEEHY
EVVSRAYF T NYIKTSEVVRLRYPLL YFL
LPLLIFVLIPKVVNT MTRLFSSKSSGK

LEGDWMIEF QPEWESFAEWGED

MAPSGSLAVPLI L T TT
LEVHIAKVDVIEQPGLSGRE 11 TALETIYHOKDGEERR
SMSALFQLSM?IRTCHNYF1EDLGLPVRGSY TVFALATLESGLLLGLCMIFVADCLCP S
SESAQN NKDEPQNATRORSLGPSLATOKS

PRTKKDFINF T «
PYPSKKLL
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TGGGACTTAT, GAACATGGCAGCGCETIGGCEGITTTGEIGTGTCICTIGTCACCATGETGE
TGGCGCTGCTCATCGTITGCGACGTT =CCTCT AGA TGTTATCAGAARAG
TTAGTCAGCTGATGGAATCGACTAACAARAGACCT GTAATARGART GRAATGGACACAAGT TCCOTCGCC TTGTGA,
ARGCCCCACCGAGARATTACTCCGTTATCGTCATG TTCACTGC TCTCCARCYGCA TAGACAGTGTGTCGTTTGCA
AGCARGCTGATGAAGAATICCAGATCCTGGCARAC TCCTGGCGATACTCCAGTECATTCACCAACA TTTT

TTGCCATGGTGGATTTIGATGAAGGCTCTGATGTATT TCAGATGCTARACATGAA TTCAGCTCCARCTTTCATCA
ACTTTCCTGCAAAAGGCAAACCCAAACGGGGTC—I\T)\CF\TI\TG’\CTTACAGGTOCG"GGTT"‘T"‘CF«GCTGAGCAGA
CAGRACTGATGTCAATATTAGAGTGAT TAGACCCCCARRTTATGCTGGTCCCCTTA
TGTTGGGATTGCTTTTGGCTGTLA11GGTGGACTTGTGTATCTT(‘GI\A(‘nACTM\TATGGMTTTC"CTTTAATP
ARACTGEATGGGCTITITOCAGCTITE TG TT T TG IGUT TG TATGACATCTGETCAARTGTGGARCCATATARGAG
C TATGCCCRT) TCCCCACACGGGACATGTGART TATATCCATGGAAGCAGICARGUCCAGTTTG
TAGCTGARACACACATTATTCTICTGTTTAATGGT GGAGTTACC T T AGGRATGGTGCTT T TGTGTGAAGC TGCTA
CCTCTGACATGGRIATT

GCGRARGATAATGTGTGTOGCTGGTATTCGACTTGTTGT

GGATGCTCTCTATTTTTAGATCTARATATCATGAC TACCCATACAGCTITCTGAT SAGTTAR?
CTGGAGTACTGGRAATTG CGRARATCATGTGTCTTIGARRAGAAGRATGCAACTTGTAT

TTCYGTATIACCTCTTITITIC TTARATAGTTAATCATTTAR GTGTAGTGCCTTAA

CRAGCAATCCTCTGTCAARATCTGAGGTATITGAA AATAATTATCCTICT FAACCTICTCTICCCAGTGAACTTTA

TGGAACATTTAATTTAGTACAATTAAGTATATTAT ARABATTGTARAACTACTACTT TGTTTTAGTTAGARCARA,
GCTCAARACTACTTTAGTTAACTTGGTCATCTGAT CTTATATTGCC TTAT: GATGGGGARAGTARGTCCTG
ACCAGGTGTTCCCACATATGCCTGITACAGATARC TACATTAGGART ICATTCI TAGCTTCT TCATCTITGTGTC

TGTGTATACTTTACGCATCTTICCTITTGAGT TTATGT TGARRATGGRAC

ACCATICITCAGAGCACACGTCTAGCCCTCAGCAAGACAGTTGTTTCTCCTCCICCTTGCATATITCCTACTGCE
CTCCAGCCTGAGTGATAGRGTGAGACTCLG I CTCARARRARAAGTATCTCTARAT ACAGGAT TATAATTTCTGCT

A
TTAGAGTTTGTCACTTATICCATTIATACCTS T TCCCTAGCCAGEE
GCAGTGACTTACGCCTGTARY GGAGGCCARGGCAGGCAGRTCACCAGGTCACGAGTTCGAGAC
TTAGCTGGGT! a6 CCTS
TARTCC! TC GTTTCAGTY
TCACGCCACTGCACTCCAGCCT A
TRMNGDKFRS T

MARRWIFRCVSVIMVUALLIVCDVP SASAQRKKEMVL
VMETALQL KOADFEFQT. NRIFEAMVDFDI NMNSAPTET]
GDTYELQVRGFSAEQYARWI ADRTDYNIRVIRP PNYAGE LMEGLLLAV IGELVYLRRSUMEFLENKTGWAF AALC

IRGPPYAKKNPHTGHVNY THGS SQAQFVAETHIVLLENGGVTLGMVLLCEARTSDMD TGKRE.
IMCVAGIGLVVLEE SWMLS IFRSKYHGYPYSFLMS

goooao
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GRRAGCAGCAL CTCCACATCCCTAGGGCTCTGTGAT G TGGGAGTCAGCATEECGE
GIGRCTEEECCGCECCETTECTCCTRCTRCTGET GGAGECTGEGGCTEOCC TCGTCTGCTACACCR
ATTACCTCCAGACGGTCATCTGCATCCTGEARRTGTCGAACCTCCACCCCAGCACGCTCACCCTTACCTGECARG
ACCAGTATGAAGAGCTGAAGGACGAGGECCACC TCCTGCAGCCTCCACAGGETCROCCCACAATECCACGEATGCCA

CCTACACCIGCCACATGGATGTATTCCACTICATGG! GACATTTTCAGTGTCAACATC; CAGTCTG
GCAACTACTCCC: EGCTITCTCCIGGCTGAGAGCATCIAGCCGGCTCCCCCTTICARCGTGACTG
GACCTTCTCAGGACAGTATARTATCTCCTGRCGCT! TT ACCCTGCCTTCTACATGCTGARGGGCA
AGCTTCAGTATGAGCTGCAGTACAGEARCCHEG! CCTGGGCTGTGAGT SCTGATCTCAG

TEGACTCAAGRAGTGTCICCCTCCTCCCCCTGGAG TTCCGCARAGACTCGAGE TATGAGC TGCAGETGCGEUCAG
GGCCCATGCCTGGCTCCTCCT ACCAGRGEGACCTGCACTGAR TGEAGTGACCC GETCATC T TCAGACT:

GGAGTTARAGGARGCCTGGARCCCTCACCTGCTGCTTCTCCTCCTGCTIGTCATAGTCT TCATTCCTGCCTTCT
GGAGCCTGARGACCCATCCATTGT: GCTATGGAAGAAG CGTCCCCABCCCTGAGCGETTCITCA
TGCCCCTGTACAAGEGET GGAGACTTC: TGEGT! CTTCACTGECTCCAGCCTGEAGT

TGGGACCCTGEAGCCCAGAGETGCCTTCOACES \GCTGCCACEC:
GGCTGCAGCTCACGGAGC TACAAGARCCAGCAGAGCTGETGEAGTCTGACGGTCTGCCCAAGCCCAGCTTCT

cG CCCAGARCTCGEAGECCTCAGCTTACAGT TCECCCATACGECCTGGTETCCATIEACA
CAGTGACTGIGCTAGATGCAGAGGGECCATGCACC TGGCCCTGCAGCTGTGAGGATGACGGCTACCCAGCCCTGE
ACCTGGATGCTGECCTGGAGCCCAGCCCAGGCCT: GACCCACTCTTGEATGCAGGGACCACAGTCCTGICCT
GTGECTGTGTCTCAGCTGGE: TGEGCT, GGCCCCTGEEABECCTCCTGGACAGACT: ccc
T 1 TGEGCTGEGEEACTGCCC TRECETERCCGETCACCTCGAGEGETCTCAGAGAGTGAG
CGGGCTCACCCCTGECCEECCTGGATATGGACACH TGCGCICTGACIBCABCAGICCTG

CCAGECC c TACCTCCGCCAGTGEGTCETCATTCCTC
CGCCACTTTCGAGCCCTGEACCCCAGECCAGC TARTGAGGCTGACTGGATGTCCAGAGCTGGCCAGGCCACTGGE
CCCTGAGCCAGAGACARGGICACCTGCOCTGTGATGTCARGACACC TGCAGCL
TGAGCCTGATG TTTACACTGICTGTGTGTGTGTGTGCATATETGIGTGTGTGCATATGCATGTGTGTGTGTGTCT
GTGTCTTAGGTGCGCAGTGGCATGT TGTGTGTGTGATTGCACGTGCCTGTGGGCCTGECATAATGLCCAT
GGTACTCCATGCATTCACCTGCCCTETGCATGTCTGGACTCACGEAGCTCACCCATGTGCACARGTGTGCACACT
ARACGTCTTTETGETCAACAGATGACAACAGCCHT CCICCCICCTAGGETCTTETGTTGCARG TIGETCCACAGT
1CCGH TTTGT T GCATTGCCTG TGACTEAGGCGGAGCCCAGCCCTOCAGUGTCTGCCTCCAG
GAGCTGCAAGAAGTCCATATTGTTCCT TATCACCTGCCARCAGGARCCGAR AGEGGATGCAGTGAGCCCATGETG
BACCTCGEGAATGECARTTTTITGGGCEECCCCTGE ACGAAGGTCTGARTCCCGACTCTGATACCTTCTGGCTGTG
€ TACCTEAGCEAAG TUGLCTCUCE LU TGGEUL AGAGTTTUC TTATCCAGAUAG TGEUGAAGGCATGAUACACC
TGGGGGAARTTGGCGATGTCACCCETGTACGATACGCAGCCCAGAGCAGACCC TCARTARACGTCAGCTICCTTC
cT TGAGABCATCAATCGTCAGCGACAGCCTGEGCACCCECGEEECC
GTCCCGCCTECAGRGGECCACTCGEEEGEET TICCAGGCTTARART CAGTCCG T TTCGTCTCTTGGRAACAGCTC
CCCACCABCCAAGATTTCTTTTTCTAACTICTGCTACTARGTT
TTTATTARA TTACGTAK GGCTCAT cc
AGGTTGGANCTATECAGTGTGCTCCEGCCACACATCCTGETGEECCCCCT CCCTGCLCCAATTCAA CCTGCCA
ATRARTCCTGICTIATITGITCAICCIGGAGAATTGA

TGGAGIGTGRCT

ugdaaog

MPRGWAAPLLLLLLOSGHGCPDLYCY TOYLOTV IC T LEMWNLHPSTLT LTHQDQYERLKDEATSCSLHRSAHNAT

HATY TCHMDVEHEMADD IFSUNLT FLLAESTKPAPPFNVIVIE EDPAFYML
KGKLQYEL LI PLEFRKDSSY. TWSEWSDPVIFQT
OSEELKEGWNPHLLLLLLLVIVF IPAFWSLKTHE LWRLWKKT FMPLYKGCSGOFKKWVGAPET

LI YGLVS
IDTVIVLDAEGPCTHPCSCEDDGYPALDLDAGLER S2GLEDPLLDAGTTVLSCGCVSAGSPGLGGPLGSLLORLK
23 AGTDMDTEDSGEVGSDCSSPVECDFTS LROWVYV
TPPPLSSPGROAS

(93)
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oon

SGCGTCGATCCTGGGT T CTGAGGCT: CGGCGGGCATG
TGEGGCEGGAGRARGAGCTCTCTAT, TTTGT GCTGTCGGCTAAT GGAAGTTAMCATC
CCTAATAGGAGGGTTCTGGTTACTGETGCCACTGGECTLCTTEGCAGAGCTGTACACARRGRATTTCAGCAGAAT

BATTGE! STTGGCTGTGGTTTCAGARGAGCAR TTTGAACAGGTTAATCTGTTGGATTCTARL
GCAGTTGATCACATCATTCATGATITTCAGCCCCATGTTATAGTACAT IGTGCAGCAGAGAGANGACCAGATGTT
GTAGAAAATCAGCCAGRTGCTGCCTCTCAACTTAR TG TGGATGCTTCTGGGART TTAGCAAAGGARGCAGCTGCT
GTTGGAGCATTICTCATCTACATTAGCTCAGATTATGTATTTGATGGAACAAATCCACCTTA
ATACCAGCTCCCCTAAATTTGTATRS CARRATTAGATGG G
GCTGCTGTTTTGAGGATTCC TATTCTGTAT: AGTTGARRAGCTC
CATAAAGT”C&GTTC]\GCAA\.AAGTCAuCF\M&.ATGGATCACT(;GCI\GCACI\GGTICCLLACACATGTCAAZ\GA’“
GTGGCCACTGTGTGCCGGEAGCTAG! TGGATCCATCARTTARG! TTTCACTGGTCT
GGCARTGAACAGATGACTAAGIATGAARTGGCATG TGCANTT! TECCTTCAACCT ACTTA
2AGACCTATTACTGACAGCCCTIGTCCTAGGA AACGTCCGAGARATGCTCAGC I TGACTGCTCCARATTGGAG
ACCTTCGGCATTGGCCARCGARCACCATT ICGART TGGANTCABAGBATCACTTTGGCCTTTCCTCATTRACAAG

T ARACGGTCTTTCATTAGITTATTTGTGTTGGETICTTTTITITTTIARATGARARGTATAGTATG
OGCCCTTTTTAAAGAACARAGGARATAGT TTIGT ATGAGTACTTTAR T TGTGACTCTTAGGATCTTTCAGGTAR
ATGATGCTCTTGCACTAGTGAAATTGTCTARAGRAACTARAGGGCAGTCATGCCCTGTTTGCAGLAATTTITCTT
TTTATCATTATGTTTGTCCTOGCTAAACTIGGAGT TTGAGTATAGT AAATTATGATCC Y TRARATATT TGAGGGTC
AGGATGARGCAGATCTGCTGTAGACT TTTCAGATGARAT TGTTCATYCTCGTAACCTCCATRATTTTCAGGATTTT
TGRAGCTGTTGACCATTTCATGTTGATTATTTTANATTGIGTGGARTAGTATAARARTCATIGETGTTCATTA
TGCTTIGCCTGAGCTCAGATCARAATGTTT ARGGAACTTTATTITIGCARGTTACGTACACTITTTATGC
TTGAGATATTTCAACATGTTATGTATATTEGANCT ICTACAGCTTGALGCCTCCTGCTT I TATAGCACTITATGS
GRAGCACTTGARAGAGCGTGTGTACATGTATTTTT TTTCTAGGCARACATTGRATGCARACGTGTATTITTITAA
TATAAATATATAACTGICCTTTICATCCCATGTTGCCGCTARGTGATATTTCATATGTGTGETIATACTCATAAT
AATGGGCCKFGTAAGTCTTTTCACCATICATGART AATAATARRTATGTACTGCTGGCATGTARTGCTTAGTTTT
GTTETATTTACTICTTTTTITTARATGTARGGACC ARACTICTARRCTARTTGTTCTITTGTIGCTITAATITTT
ARAARTTACATTCTTCTGATGTAACATGTGATACATACAARAGAATATAGTTTARTATGTAT TCARRLARARCAC
ARARRPARABABRRARANA

goao

MVGREKELSIHFVPGSCRLVEEEVNTENRRYLVTGATGLL FRRARPKFEQVNTLDS
NAVHHIIHDFQPHVIVHC] QPDAASQL FLIYISSDYVFDGTNPRYREE
DIPAPLNLYGKTKLDGEKAVLENNLGAAVLRIPILYGEVEKLERSAVIVMFDKVQF SNKSANMDHHOORFETHVK
DVAT: K SIKGTE K TADAFNLESSHLRPITDSPVLGAQRPRNAGLDCSKL
ETLGIGQRTPFRIGIKESLWPTLIDKRWROTVEH

goao

GC CTGLGTATGAARTGTCTTFCCTCCAGGACCCARGTTTCT TCACCATGGGGATGT
GTCCATIGGTGCAGGAGCCCT: TGCTGCCT TGGCATTGCTGCTTGCCARCACAG) m,u TTTCTGTCCAR
[EeRter CCTGGAGTACCTGGAGGATATAGACCTGARANCACT! ACTTTCAA
AGCAAAGGAGCTATGGGARAAAARIGGAGCIGTGATTAT c GGCCAGGCTGTITCCTCTGTCGAGR
[ TGCGGATCIGICCTCCTT GGGCGTCCCCCTCTATGCAGTGGTARAGGA
GCACATCAGGACTGAAGTGARGGATTTCCAGCCTT AT T TCTTCCTGGAT! TT
CTATGGTCCACARNGGCGGAAGATGATGTTTATGE GATTTAICCHTCTGGGAGTGTGEYACAACTTCTTCCGAGE
CTGGAACGGAGGCTICTCTGGARACCTGGAAGGAG RAGGCTTCATCCTTGGGEERGTI TTCGTGGTGRGATCAGE

6L TICTTCT DT
TGCTARGATGATCARACCACAGACTTTGGCCTY TGATTGTGTGARACTGCCCAGCTY
CCAGGGACATTCACCTGIGTICATGEGATGTATTG T TTCCACTCOTGTCCCTAAGGAGTGAGANACCCATTATA
CTCTACTCTICAGTATGGATTATTANIGTATTTTAR TATTCTGTTTAGGCCCACTARGGCAARATAGCCCCARRAC
ARRRATCT

CTACTTTCTGTTCTGGAAGT

BRGACTGAC: TGARAAACTAATGAGGATTATTAAGCTARRRCCTGGGAAAT AGGAGGCTTARRATTGAC

TGCCAGGCTGGGTGCAGTGGCTCACACCTGTART CACTTTGEGAGGCCARGETGAGCAACTCACTIGAGG

TCGGEAGTTCGAGACCAGOCTS ACATY TCTCTACT: T T S
CAGGCACCTGTAGTCCCAGCTACCEN TGAGGCAGGAGRATCACTTGAATCTGGGAGGTEGAGGT

TGCGGTGAGCTGAGATCACACCACTSTATTCCAGC CTGGGTGACTGAGACTCTAACTARRARARRARAARRARAS
22

oon

S TGAGALGAAALALLLANTDVFLSKPQKAALEY LED I DLKTLLKEPRTFKAKFLWEKNGAY IMAVRRE GCE LC
REEN\DLSoLKSMLDQLGVPLYAVVKEH(RT!"VKDFQPYFKGEIFLDEKKKFYGPQRRKM.M‘MGFJRLGVWYNFF
RAWNGGE EGEGFILGGVF 71, MIKPQTLASEKK

oon

GCACGAGGCCTCGT! TTGGTACC TCAGCGCGAGCGCCAGGCATCCGGCCGECATGRCTATGTT
CGTGTCCEATTTCCGCANAGAGTTCTACGAGGTSG TCCAGAGCCAGRGEETCCTICTCTTCOTGECCTCAGACGT
GGATGCTCTGTGTGCGTGCARGATCCTTCAGGCCT TG TTCCAGTGLGACCACGTGCARTATACGCTGETTCCAGT
TTCTGGGTGOCARGAACTTGARACTGCAT I ICT TG AGCATAAAGAACAGT TICATTATTTTATTCICATARACTS
TGGAGCTARTGTAGACCTATTGGATATTCTTCAACCTGATGA, TATATTCTTTGTGTGTGACACCCATS
GCCAGTCAATGTCGTCAATGTATACAACGATACCCAGATCARATTACTCATTARACRAGRTGATGACCTTGARGT
TCCCGCCTATGARGACATCTICAGGGATGAAGAGGACGRTGARGAGCATICASGARATGACAGIGAT GGG TCAGH

G

GCCTTCTGAG: i TT SATAGTS CORTY
SATCCTCTTTGACTACGAGC AGTATGANTATCATGGGACATCGTCAGCCATGGTGAT

GTTTGAGCTGECTIGEATGCTGTCCARGGACCTGAATGACATCCTG CGCCATCHTTGGACTAACAGACCA

GTGGETGCARGACRAGATCACTCAARTSARRTACG TGACTGATGTTGETGTCCTGEAGEGCCACGTTTCCCG

CACCGGABCGRGEAT TCTCCGTGGACTGCACACGEATCTCCTITGAGTATGACCTSCG
CCTGETGCTCTACCAGCACTEGTCCCTCCRTGACAGCCTGT! CACCA"CTATBCCGCAGCCAGGTTCAAGCT
GTGGTCTGTGCATGGACAGAAGEGECTCCAGGAGT TOCTTGCAGACATGEGTCITCCCCT!
GARGTTCCAGGCCATGGACATCTCLY lGAAGGI\GAATT"‘GCGGGPAATGI\T"‘GM(:}\GTCTGCF«MATAAATTTGG
GATGAAGGACATGCGCGTGCAGACTTTICAGCATTC ATTT1GGGT ICAAGEACRAGT TICTGGCCAGCGACGTGGY
CTTTGCCACCATGTCTTTGAT CCCCTAGR TGGCTCAGGGACAGATCACTICATCCAGGCTCTGGA
CAGCCTCTCCAGGAGIRACCTES TETACCATEGCCTGGAACTCEC! GCTGCGAGCCACCCA
GCAGACCATTGCCAGCTGCCTTTGE CCTCGTCATCTCCCAGRGECCTTTCCTETACTECICICICATGGA
GGGCACTCCAGATGTCATGCTETTCTCTAGGCCGGCATCCCTARGCCTGCTCAGCARACACCTGETCARGTCCTT

TETGITCGACARAGAACCGGEGET BCTGCT TGGIGATGGCTGCCCCCCTGAGCATGGAGCATEE
CACAGTGRACOGTGETERECATCCCCCCAGAGACT GCTCGE: T GGGAGGECGTTIGA
GAAGGCAGCGEARAGCACCAGCTCCCGEATGCTGC ACARCCATTTIGACCTCTCAGT AATTGACCTGARAGC TG,
GGA‘[LC(,AhLA»\"“TICTGGRCCCACT”I\TTTCCF'lCCTGTCCTAG(:AATTTGI\TTCTT(‘C!\GAATGP»CTTCTT

TATGTAACTGGCTTTCATTTAGH! GIAAGTTAT(‘(I\CATGATL GRGATGTAGAAGCCATTTTTTATTARA
TARAATGCITATTTTAGGCTCCETCCCE ARAR,
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MEVSDFRKEFYEVVQSQRVLLEVASDVDALCACKI LOALF QCDHVQYT TAFLEHKEQFHYFTLT
KCGANVDLLO TLOPDEDT LEFVCDTHREVNVVNVY NUTQIKLLIKS EDIF
SEPSEKRTRLEEEIVEQT ILEDYEQYRYHGT: ELAWMLSKDLNDMLWNAIVGLT
DOWVQDKITQMKY Y TDVGVIX ZENTLSVDCTRISF] THOSLCNESY TAARE
KLWSVHGOKRLOEFT,ADMGLP LKQVKQKFQAMD T 1 TESTHFGFKHKFLASD
VVFATMSLMES TDHEL SLSRSNLDKLYE LRATQOTIASCLCTNLVISQGPFLYCSL
MEGTPDVMI Y SRPASLSLLSKHLLKSEVCST KLL TVVEIPPETPSSPRKNFFGRI
FEKBAEST: DLSVIELKAEDRSKELDALISLL

oggao

CGGGCACCGGACGECT! TACTTICGTTCTT AATTAGET g TGTT
TATGGGARGCCAGTAACACTGTGGCCTACTATCTC TICCETGGTGCCATCTACATTTITGGGACTCGGGARTTAT

GAGGTAGA GGCGGAGCCGGATGTCAGAGG TCCTGARATA ATC TCCGCCTGCT
GTTGAAGCCCCCTTCTCATTCCGATCACTTTTTE3CCTTGATGAT GATGCA
GATGCTGITGCTGCACAGATCCIGICACT6CTGCCATTGARGTTTTT TGGGATCATTGCA
TTGATATTAGCACT TTGGTCTGEGCATCCACTTC! GCTCATCCTTT
AAGTGTATCGAGCTGATAGCTCCATGTGACGEAGTCICGGAT! ACCGCTGTGIC
COGGTGEETEETCAGRATGCCGTGCTCCAGETGTTCACAGE' TCCGATGACTGG
BBGG TACGCARATGTTGCCTGTGCCCARCTGGGT TTCCCARGE BCCTCAGAGTG
AGCTCGCTGGAGGGGCAGTT! TTTGTGICCATCGATCACCTC T
TTACACCACTCAGTATATGT TGTGCCICT GTGGTTACCT TGTGET
CATAGAAGGGECTACAGCTCACGCATCATGRGTGE: TGTCCT TEGCCC GGCCAGC
CTTCAGTTCCAGGGC TACCACCTETECGEEEECTC TATCAT C:
GTTTATGACTIGIACCTCCCC CATCCAGGTGGGTCTAGTTTCCCTGTTGGACAATCCAGCCCCA
TCCCACTTGGT! TTGTCTACCACAGCAAGTACAAGCCARAGACGCTCGGCAATGACATCOCCCTTATG
ANGCTEGC T GTACATC TGGGTCTCTATGIGETCIGCAGCTCTTCCTITGTTTCAR
GAGGATTTGCARTTGCTCATTGAAGCATTCT TA TGATGGCTGCTTTATAATCCTTGTCAGATATTAATARTTCCA
TGITGETGT TCAGTTGAT TALCTTITCICATTARRATIGTGAIG AARARRAAR

AARRRAAAR

S s K 1SPVAPDADAVARQILSLLELKFFPTIVISI IALI LALATGLG THFOCSG
KYRCRSSFKCIELIARCDS RVGGONAVLQYY TAASHET! ¥ PSY

SONLRYSSLEGQFREEFVSTDHLI.PODKVTALL IVGENMSLL

T;
VSLLDNPAPSHLVEKT

SQRRORSLOFQGYHLCGGS VITPLNT L TARHCVY DLY LPKSWTT
LGNDIALMKLAGP LTFNGTSGSLCGSAALE LFQEDLQLLIEAFL

HSKYKPKR

oggao

ATGGCACAGCACGOGECGATEGGCGCGTTTCGGGCCCTET TGTGCGCGCTCAGCCTEGET
CAGEGCCC: Tece TCCIGCTT ACGGA TGCT
CGGGTTCACAC TGCCGCGATT 2 TCCGAGTGGGACTGCATGTGT!
CAGCCTGAATTCCACTGCGGAGACCCTTGCTGCACGACS CACCCTTGTCCCCCAGGCCAGGGEETA
CAGTCCCAGGGGARATTCAGTTTTCGCTTCCAGTG TATCGACT TTC GAR
GGCCACTGCAAMCCTTGBA TGCACCCAGTT CGGGTTTCTCACT ACCCACA.
GCTGIGTGCGTCCCAGEET TTGGGTGGCT TGGECGC
T(‘CL.'[CCTCCTCCTGACCTCGGCCLAGCTTGGRC"GCACAT T GTEECOCCE!
GAGACCCAGCTGCTGCTGCAGGTECCGCCETCOACCEA GCc!

GGCGAGCHATCGS T GACCTGTGGGTGIGA

ggao

MNHLPEOMENALTGSQSSHASLRNIHS INPTQLMARIES YEGREKKGISDVRRTF CLEVIFDLLEVILLALIELY
VNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWAAIALTTAVTSAFLLAKVILSKLFSQG
FGYVLPTISEILAWIETHELOF LT PGGLSDGOFY

DSEKPLLEL

ggao

TCGTATITCCAAGGACTCCARBGCGAGGE T GAGCECTC TAR

TGGGTCARATGCACGGATICTCACCTCGTACAG TTACGCTCICCCGCGECACGTCCGARGGATTTGGAAGTCC
TGAGCGCICARGY FIGTCE AT ACCGGACK TTTCTCTGT
AGAGCAT TCTTTGCT AGCTGTGACIGCCGAT AGTCCTIGAGGAGCGT

CAGAAGCGECTTCCCTACGTCCCAGAGCCCTATTACCCGGAATCTGE! TTr
AMAGATGAACAGCAGAGAATTTCARAGGACCTTGC TARTATCTGTAAGACGGCAGCTACAGCAGGCATCATTGES
ki GGGTGrATGGGGuAA*AccAGJan'rcATrc TARRCAACAATACATTGAGCAGAGCCAGGCAGAAATTTAT

GGTT GGAGMC"GCAGTGTTTGTGAC"‘ATATTLMCN‘ACTG}\lCACTA(‘TCTGAATCTATACC(‘I\}MJ}‘«Al\(‘ AT
GCCTTAAGCCATITTGTAAT TCCAGGAGCT GTCAC GGGAAGTCITTTTAGGATAARCGTAGGCCTGCGTGECCTG

GTGECTGCT ATTGGASCCTTGCTGEECATTCCTGTAGGAGECCTGCTGATGGCATTTCAGAAGTACTCT
GGTGAGACTGTT T o Al

AGACTACAAGTTACTGAGCACCTCCCTGAGARRAT TGARAGTAGTT AGRTGAACCTGAGRATGATGCT
ARGARRATTGRAGCACTGCTARACCYT CCCTTCAGTARTAGATAAK TEARAGT
TCTGAACTTGAAACTCACTGGAGAGCTG] TGCCAT! TGAATGC! TCTTT

GOTCAGCCTGCTGACARATTTAAGTGCTGGTACCTGTGETGS! TTGCTCTTGICTTITTCTITTCTTTT
AAC !AAGAA”GGGGCTGTTGTBCTCTCACTTTDC TTATCCTTARATTTAAATACATACTTATGITIGTATTAAT
CTATCAATATATGCATACATGARTATAT ACCTAGATTTT: z
TARAGTTGRAETTTTACAGTTAARNAMARAARAARAARRAARRABARRAR

ooao

LCRALCLEPRVEAAEAVTADSEVLEERQKRLEYVPERY ‘GKDEQQRISKOLA
NICKTAATAGI IGWVYGGIPAFTHAKQQYIEQSQARIYHNE TRGFI EVITFR
TVNTSLNVYRNKDALSHFYVIACAVTGSLFRINVGLRGLVAGGT IGALLGTPVGGLLYAFQKY SGETVQERKQKOR
KALHELKLEEWKGRLOVTEXLPEKESSLOEDEP ENDAKKIEALLRLPRNE SVIDKQDKD

ooao

aea GCTCATGCTGCTARGCCTECE 16T c GACCGTT
CRATGTGGCTCTGARACTGGGCCATCTCCAGAGTGEATGCTACAACE: TTGAGGGAC
CTCCGAGTAGARCCTGTTACAACTAGTGTIGCARCAGGGGACTATICART "GGGTACTC
CGGGCAGH TCCGCTTGTTS CCARGATTTGT TICCAGTCCTAC
TGAGGTGCAATTACACAGAGGCCTTCCAGACTCAGA TGGACATTTTCC
TACATCGGCTTCCCYGTAGAGCTGAACACAGTCTATTTCATTGGGGCCCATARTATTCCTARTGCARATATGAAT
GRAGATGGCCCTTCCATGTCTGTGAATTTCACCT T
TGTGTCAAGICCGGAAGCCTGTGRGATCCGRACATCACTGET T
TTCACRACCACTCCCCT TACATGGCTCTTATCCARCAC GGGTTTTCTCAGETG
TTTGAGCCAC 2 ACGCGAGCTT T GTGAAGGTGCTACG
GTGCAGCTGACTCCATATTTTCCTACTTGIGH CTGCATCCGACAT! TGCTCTGCCTA
CAAACAGGCGTCCCTITCCCTCTGGATARC R ARGCARGCC TGCCTCTCCTCCTGCTGTCT
CTGCTGET CATGGGTGCTGGT TATCTAATGTG 2 TCC
FTTTCTACCACCACACTACTGCCCCOCATTARGGT TCTTGTGOTTTACCCATCTGARRTATGTT ACA
ATTTGTTACTTCACTGARTTTCTTCAARACCATT TCATCCT'
ATAGCAGAGATGGGTCCAGTGCAGTGECTTGCCACTCAABAGAAGGCACCAGACARRGTCGTCTICCITCTTTCS
AMTGACGTCAACAGTGTGTGCGATGGTACCTGTEGCAAGAGCGAS TCTCAAGACTCT
LCCCCTTGCCTTIARCCTITTC TGCAGTGATCTARGAAGCCAGATTCATC T GCACARATACGTGGTAGTCTACTT
CGATTACAATGCTCTCAGTGT CAAGTACCACCTCATG TGCCAC
TGCTTICTGTGEAGARCTICTCCATGTCANGTAGCAGRTGT TCACAAGCCTGCCACGATGG

CT6EIGE TAGCCCACCCATGAGAAG CCTTARAGGCTTCCTATCCCACCARTT, A

V1 TGAAGCT PATGCAGCCTA ‘AGTAATTAAAACATTTTATACCAATARR
ATTTTCARATATYGCTAACTAATGTAGCATTAACTAACGATTGGARACTACATTTACAACTICARAGCTGTTTTA
TACATAGAMATCAATTACAGTTTTAATTGARARCT ATAACCAT TTTGATAATGCAACAATARRGCATCTTCAGCE
AAPARARAARRAAAAR

(94)
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ALSLGORPTGERGC PARCCRVHITRCCRDYP
QPEFHCGDRCCTTCREAP FQCIDCASGTF SGGIR WIDCTQRGFLTVFPGNKTHN
LGWLTVVLLAVAA TSAQL RETQLLLE PEEER

GRRSAEEKGRLGULWY

uoao

AGTGCGCGAAGATE TTTTGATCACCGGGGCTAGCAGTGGCATTGECCTGECCCTCTGCARGCGEE
i AGATGATGAGCTTCATCTGTGTE TGGCGTGCAGGANC ATGAGCARGECAGBAGCTGTCIGIGCTG
CTCTECTGGCCTCICACCCCACTGCTIGAGETCACU ATTETCCAGGTGHATGTCAGCARCCTECAGTCRSTCTT
GGGCCTCCAAGGARCTTAAGCARAGETITCAGAGATTAGACTGTATATATCTARATGCTGEGATCATGCCTARTC
CRACAACTAAATATCARAGCACTTTICTTTGGCCTC TTTTCARGAAAAGTGATTCATATG Y TCICCACAGCTGARG
GCCTGCIGACCCAGGGIGAT ARGAICACTCCTGAT GGACTTCAGGAGGTCTTTGAGACCARTGTC TTIGGCCATT
TTATCCTGATTCGGGARCTGRAGCCTCICCTCTGTCACAGTGACAATCCRTCTCAGCTCATCTGGACATEATCTC
GCAGTGCAAGGAAATCTAATTTCAGCCTCGAGGACT TCCAGCACAGCARAGGCARGGARCCCTACAGCTTTCCA

ARTA TGACCTTTTGAGTGTGGCTTTGARCAGGAACTTCAACCAGCAGGGTCICTATICCARTETGECCT
GTCCAGGTACAGCATIGACCAATTIGACATATGGAAT TCTGCCTCCGTITATATGGACGCTGTTGAT GCAB
TATTGCTACTTCGCTITTTIGCARATGCATICACT TTGACACCATATAATGGAACAGARGCTCTGGTATGGCTTT
TCCACCARAAGCCTGARTCTCTY o TATCTGAGT! GGCTTTG rIATA
TTATGA TAGATGAAGACACT GCTGAAA: ANGTTACTGGARC

AcnTAGGGrcAc*ArrcuuAacnean A T TATAAT C1T16
GGRGGCCA: ARGGATCACTTC GITCAAGACC ACAT; ITGTCTC

TACAA}\ALGAAATAAAM\TAAIAGC'IGGGIGIGG’IGGCATGCGCA’IGTAGTCCCI\GCTACTCAGM\GGATGAGGT
SAGGATCTCTTGAGGCTGGSAGEC! PTGCAGTGAGCTGAGATTGTGCCACT CCTGGETGA
CAGCGAGACCCTGTCTCARAATATGIATATATT TAATATATATATARAACCAGAGCTGACARTGACACTCTGCAR
CATACCTTCTGTACATICTGGGGTACATGGATTTCTACTGAGTTGGATARTATGCATTTGTAATARACTA

AR

MRKVVLITG; TGLAL HLCLAC ALLASHPTAEVTIVOVDVSNLQSVFRASK
ELKQRFQRLDCIYLNAGIMPNPOLNIKALFFGLFS RKVIHMF STAEGELLTOGDKI TADGLOEVFETNVEGHE ILE
RELEPLLCHSDNPSQLI SLEDFQHSKGKER! TDLLSVA] NQOGLYSNVACRGT

ALTNLTYGILPPFIWTLLMPAILLLREFANAFTLT PYNGTEALVHLFHOKPESLNPLIKY LSATICFGRNY IMTQ
KMDL.DEDTAEKFYOKLLELEKHTRVI TOKTDNQART.SGSCL,

goao

BGCCTGGGGCGECCGGLCAGS: A)\CCI\CCCGTTI\AGGIGICI‘ICICTI'lAGuGhTGG'IGAGGTTCGAMAAGG
CTGTAACCCT < CTCTCACC GGGAGCCAG: TCCCAT

GCTTCTCTG TATCCATTCCATGARCCCCACACAACTCA' GATTGAGTCCTAT!
AAGARAGGCATATCTGATGTCAGGAGGACTTTCTGTTTGTTTGTCACCTITGACCTCTTATTCGTAACATTACTG
TGGATAATAGRGTTARATGTGAATGG] TTGAG TGCAGTATGACTACTAT
TCTTCATATTITGATATATTTCTTCTGS L TTTTCGATTTARAGTGTTARTACT TGCATATGCTGTGTGCAGA
CTGCGCCATTGETC! GTTGACARCGGE AGTGACCAGTGCCTTTTTACT] GTGATCCTTTC
BAGCTTTTCTCTCARGGGGCTTTTGGCTATGIGET TCATTICATICATCCTIGCCIGEATTGAGACGTCE
TTCCTGGATTTCARAGTGTTACCTCARGAAGCAGA AGRAGENRACAGACTCCTGATAGT TCAGGATGUT TCAGAG

G TTATACCTGETGGTCTTTICTGATGE TCAGTTTTATICCCCTCCTGARTCCCANGCAGGATCTGAR
GARGCTGAAG AGGACAGTGAG CTTTTAGAACTATGACTACTACTTTTGTTARATGTGAARRAC

CCTCACAGRAAGTCATCGAGGE. A GGCAGTGGAGICTCCCTGTCGACAGTARAGTTGARATGGTGA
CGTCCACTGCTGGCTTTATTGARCAGCTAATARAGATTTATTTATIGTARTACCTCACAGACGT TGCACCATATC
CATGCACATTTAGITGCCT GGTAATGTCATGATTCATCCTCTCTFCAGTGAGACTGAGCC
TGRIGIGTTARCARATACCTGAAGARAGTCTTGTGCTGTATTCCTAATCARAAGACTTARTATAT TGAACTARCE
CTTTTTTAGTAAGCAAGATACCTTTTTATTLCAAT TCACAGARTGGARTTSTTTIGTTTCATGTCTCAGATTTAT
TTIGTATTICTTTTTTAACACTCTACATTTCCCTTGTT I A TARCTCATGCACATGTGCTCTTIGTACAGTTITA
AAAAGTGTAATARRATCT TGTCARTGTAGCTAGTITTATTTITCTTGTTTTGCATTATGTGTATGGCCTGA
AGTGTTGGACTIG TTGCGANTACATGTARARTGTCACCACACATITGTAT TATETT

ATCATGTTTITCLCTGATTGTTCTGAAATGTTCTARATACTCTTAT TTTGAATGCACAARATGACT

TARACCATTCATATCATGTTTCCTTTGUGTICAGCCAATTTCARTTARARTGARCTAARTTAARARARRRARAAR
BARBAARABARBARAAR

MSLVL L TVOCESETGRSP EDLIPGD: TTSVATGDYSILMY
ASIRLLEATKICVIGKSNFQSYSCVRCNY TEAFQTQTRPSGOKWTF 5Y IGFRVELNTVYF [GAHNTPNANMNEDG
PSMSVNFTSP GCLOHIMKYKKE! LT ACKKNEETVEVNFTTTR LGNRYMALTQHSTIIGF SQVFER

HOKKQTRASVVIPVTGDSEGATVOLTPYFPTCGSDCIRHKGIVVLCRQTGVEFP! LLSLLY
ATHVLVAGTY LMWRHERIKKTSFSTTTLLPPIKVLVVYPSKICFRHT ICYFTEFLONECRSEVILEKRQKKKIAE
MGPVQWLATQKKAADKVVFLLSNDVNSVCDGTCGK SEGSR SENSQDSSPCL

goao

CAGCTT! TGGGCTTTCCGACEIGCTTICGCCGETGTCCCCACCACTGCAGCCATGATCTCCTTAACGGA
CACGCAGARAATTGGRATGGGATTAACAGGATTTGGAGTGTTTLT! PTCTTICEARTGATICICTTIITTG
CARAGCACTACTGGCTATTGGARATGTTTTATTIG TAGCCGGCTTGECTTTTETAATTGGTTTAGARRGAACATT
CAGATICTICTY! CATAARRTGARAGCTACAGGTTTTTTT TATTTGTAGTCCTTATTC
TTGGCCTTTGATAGGCATGATCTICGARATTTATGGATTI TTTCTCTTGTTCAGGGGCTTCITTCCTGTCATTGT
TGGCTTTATTAGAAGAGTGOCAGTCCTIGGATCCC ICCTARRTTTACCTGGARTTAGAT CATTTGTAGA TARAGT
T CLATATGETATARCAACAAGTGART TTGARGACTCATTTARARTATTGTG TTATTTATARAGT
CATTTGAAGAATATTCAGCACARARTTARRTTACATGAAATAGCTFGTARTGTICT TTACAGGAGTTTARRACGT
GCAGT TTCTACTCAAGTGAACTAA

AAGTCAG\,AAGCAAAC?GAGAGAL:GTGAAATCCATGTTAJ\TCATGCTTAAGAAACA TTGAMGGCTATTIGTGTT
GITTTICCACAATGTGCGARACTCAGCCATCCTTAGAGAACTGTGGTGCCTETITCTITICI TTTTATT TIGARG
GCTCAGGAGCATCCATAGECATTTSECTTTTTAGAAGIGTCCACTGCAATGGCARARATATTICCAGT TGCACTGT
ATCTCTGGRARGTGATGCATGAATTCGATTGEATIG TGTCATY TTANAGTAT TAAAACCAAGGARACCCCAATTTT
GATGTATGGATTACTTTTTIITTGTAAACATGGTTARRATARRACTTTTGTGGITCTTCTGARTCL TARTATTLCA,
ARGCCAGGTGAARATCT TAGATATTCTTTGT TGGAATATGCARRGGTCATTCTITACTAACTTTTAGTTAC
TARATTATAGCTARGTTTIGTCAGCAGCATACTCCUGRARGTY CTTEGGAGTCTGCCCTCCTARGTA
TCTGICTATATCATTCATTACGTGTARGTATTTAACAR CATGAATGAAGTAGITTGTTTC
ATAGCTTGTCTCATTGAATAGTATTATTIGAAGAT:
TGTAATTTTTCITICTICTTTCTPTTTTTITARR'
CTITTGAY

TTTAATCTGAGTTTT TAGCATATAATAGTCATTAACCATGACATATCCTTCA
TATGATCACTCATCTTGAGTTAATIAGAAARTACC TGAGTTCACGTACTAAAGTCATTTCACTGTAATARACTGA
CTATGGTTICTTAAGARCATGACACTARRMAARARAGTGETTTTTTTCCACCGT IGCTGAITATTAGACAGTAGE
BAATAGCTGTTTT AGTTTTACAAGAxGTGALAGCTTTA"IGGTAGATGTA"G"PAAFATTTCPJ\CAGC(_AT
AGTACTATTTGTTTTRCCACTGATTaCACTAl'[TTGT"'[’ITI‘TAA"AGTTG‘.AAAGCTTTTTF\Al(:CIUAAAAG"
ATRATTGRAATCTGTGGTATTTATTTACAAACATGTCTACRARARLAGAT TACAGCTTATTTTATTTITAGT TAR
ATCTCTTAATACACAGAGAACTCCCAATCITGCTC ATCTARATAAGEARAGACTTSGTGTATAGTGTGATGETTT
AGTCTTAAGGATTAAGACATTTTTGGTACTTGCAT TTGACTTACGATGTATCTGIGARARTGGGALGATATTGAC
ARATGGAGACTCCTACCTCAATAGTTAATGEARTA ATARGAGGCTACTGT TGIGICTAATGTTCTTCARRBAAGT
AATATCCTCACTTGGAGAGTGTCARATACATACTT TGAGGATIGACTTTATATARGGTGCCCTGTAGAACTCTGT
TACACATATTTTTGACCCATATTATTIACAATGIC TTGATAATTCTACCT T T TTAGAGCAAGAATAGTATCTGET
AMTGTARGGGACATCTGTATTTARCTCCTITGTAGACAIGAATTTCTATCARAATGTTCTTTGCACTGTARCAGA
GATTCCTTTITTCAATAATCTTAATTCARAAGCAT TATTAGACTIGAAAGGGTTTGATARTCTCCCACTCCTTAG
TAAAGATTGAGAGAGGC TGGAGCAGTTTTCAGTTTTARATGAGTCTGCAGTTARTATCABATGTGAGT TTGGGAC
TGCCT: ACATTTATATTTCTTATTCAGAACCC TTGATGAGACTATTTTTAAACATACTAGTCTGCTGATAGA
BAGCACTATAGATCCTATIGTITCITTCT LT CCARRRLCAGCCTTCTGTCTGTAACARAAATGTACTTTATAGAG
ATGGAGGAAAAGGTCTAATACTACATAGCCTTAAGTGTTTC TGTCATIGTTCAAGTGTATTITTCTGTARCAGARR
CATATTTGGARTGITTITCTTTTCCCCTTATARAT TGTAATTCCTGARATACTGCTGCTTTARARAGTCCCACTG
TCRGATTATATTATCTAACAATTGAATATTGTAAATATACTIGYCTTACCTCTCARTARRAGGETACTTTTCTAT
CAARABAAAMRARBAMARARA

ugooano

MISLIDTOKIGMGLTGFGVFELFFGMILFFDKALL A TGNVLEVAGLAFV IGLERTF REFFQKHKMKATOFFLGGY
FVVLIGWPLIGMLFETYGFFLLFRGEFPVVVGE LRRVEVLGSLLNLPGIRSFVDKVGESNNMY




OO

oooao

ATTGATT TTGECCTGCARGGTARATCAGTT] i s TAGGTAG
GTTAGGGTTGCCAGATGTCACGAAGT TACAGGATGCTCAGTTTTAAGGTATATCCCTTATACTATARGGGTTATA
GT: ATATTCATTATGIGARATTCAAATATAACTGGGTATC] ACCCTAGGTAGGG

AGCACAGGTTAGCCAAGCGATTAGRAGATTTGCAGCCTCCARAGT TICTGCACCTCGATGEGACACTAGARCAGS
ARGGCTCCTGGECCTPTCTGGCTCTCGCARTCARGCGTGGAAAACCCTCCTTAGGCGEECGCAGTGCTTCARGTA

GCCARGCTCTGACTTC! T TCT TGCTCTGCACTCTGGEGT
GCAGAGTTCAAARCGACCTGCAACGTCTGGCGCTTAGCTCCT: GACGGCCAGE
GGCTAGAGGCCGTCCGCCCERCTCCARGATGECRCCCGE TGCCAGGT s
GCGECCECECTCCCAGEETCTCCTECG TTCCTCCG GAT
TGCCTCTCEGCCT ATGGTCCCGGCTGCCGAT TCCGCTGATG!
CARGTATTGCTGTGGGTGCTGGGACTTCCCGT! CG T TTATGETCG
GAGGAGCAGCCTECTCACCCICTCCACETGEEGGC TGTGT. TCCTGCATGACCCGATG
GECCAGGACAGEGACAGT: T TGCTGEGEC: GETGATGCT
TCTGTEATICET TGAGGA T cCT: S
GAGGACTCABGGIGCAACGICCGAGAGAGCCTTTTCTCTCTGGAY GGCGCTGGAGCACACTICCCTGACAGAGAR
GAGGAGTATTACACAGAGCC: TGGCGGAATCT CTCCAATAACACTGRARGT

CTGAMATCCCCAAAGGTGAAC TGTGAGGAGAGAARCAT T ACKGEATTAGAAAATT TCACTCTGARAATTTTARAT

ATGT TATGGATTTTCTGAACCCARA CGGTAGTGACTGTACTCTAGTCCTGTRTTACACCCCGTGG
TGCCECTTTICTGOCAGTTTGGCCCCTCACTTTAACTCTCT I
CTGGATGCATCTCAGCACAGCAGCCTTTCTACCAGGTTT

GGAGCTARACCARTGGCCRAGATTTARTCATACAGR TCGRACACTGE
ACAGGTATAGRAGCCARGAAGARTGTEGTGETAAC TCAAGCCGACCAR
ARBAGIGIGGACTGETTGCTTGTATITTCCTTATTCTTTTTAATTAGT
GAGAGTATTCGGTGGCT:
GAGGAACTTCAATCCTTCGITICAGAARTTAGTGC TACAGT TTCATACATTT TCTCCAGTGACGTGTTGACTTGA
AACTTC, TTARMAGRATCATTTGTTGAAC AACTGAATGTA' TTATAAACTGGTGTTTTAAC
TAGTATLGCARTAAGCAARTGCAARAATATSCAAT AGATGCACTATICTTGTTTT TACTGCATGARCGTARTCCA,
GTATTIGCARAGTAATCCAGTTTGARATGTGAAGA TGTATTCCGGCAGAATAGTGAGTAGAATGACATGCTTACT
TACAGAAGGCAAARRTAGGACTCTCAGETAATAGTT" TILGATICCTTATATATGTITRAAGAACS
TTA(;CTTTCTG ‘rrcrnccncrtnrcrrcmcm TCCATAGCAGGAAAGTATGTAACCAGAATTGGTTAGTGT

TACCTIGATGTTTGTGATCTCTAACTCANARARTT
TGAAG[GTL umm' GTTTCTCGGTARGGGAGAT GTTAGGAGARAGGARATCCTGTAACTARAGCTCARTTATY
ATCAGITCTATGCTAACGTATACATTT TARTCATACTTACCTARGCAGCATGCAT TARTTGARCCTTARAATGTT
CCCAGCAGGCTGETCTCARACTGCTGACTTCAGGT GATCCACCCGCCCEGCCICCCARGGTETTGEGAT TGCAG
GTGTGAGCCACTGCGCCTEGCCTARACRANCTTTT TGAMAAGCTGTTICTARAAGATTCCTTARATTCAGATATG
ACRGCTAATTACCTCATCATAAATTACTITTATAC TAATTGTTTCCAGGGTTTTAGAGTAGT TGARTGTTTATTT

B A TGAGTCTC

oggoao

MVPAAGRIPPRVMRLLGHWQVLLIVLGLEVRGVEY. QUGAVY MGQURAA
1 7 DREEEYYTE
PI ITGLENFTLKIL LVLFYTRWCRFSAS

LAPHFNSLPRAFPALHFLALDASQHSSLSTRFGTVAVENILLE ETLKIFIFNQTGIEAK
KNVVVTQRDOIGPLE STLIKSVDWLLVFSLFFLLSF IMYATIRTES [RWLIPGQEQEHVE

ooooDao
2010227106000001 . app
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GGCACGAGGCCTARGTTGEGCTGCCT TCC CCGBGCCTCAGGCTCCETCCTACTGTCCEAGRECT
ACCAGECC g TGCT GGATGCGTCTGTTACTAGAGTIGGAGAGTCTACCTICGTCICACATAT
CCACRA. TG TECCCC: TGCARAGCCAGACTTCGCCCAG

GGECCAGGCTGGEACCATCCCCTTAGH

CGACACAGTGICARGCCCACAGETCTC! T
CTGATCCCT TGGCCAAGCAGGAGGGAACCAT I AGC AGCCTGAGEAGCTGGC TGGCTGGEAGCCTCEEEEACCECC
CAGCCTTGCTCCCAGCTCACCCACAAGATETGGACAGCTCTT TIGGATTTTCTCCTTGTCCTTATCT
GAAAGCCATGCGGCALCCARCGATCCACGCARCT T IGICCCT! ARIGTGGAAGGGATTAGTCARGAGGAAT
GCATCIGIGGARACAGTTGATAATARAACGTC TG GGATGTARCCATGOCAGCAGCTTCTCCTGTCACATTGAC
ARAGGGACTICGECAGCCCACCTCARCTCTATGGRAGTCACAACAGAGGACAC BAGCAGGACAGATGTGAGTGAR
CCAGCAACTICAGGAGETGCAGCTGATGGTETGAC CTCCATTGCTCCCACGECTGTGACCTCCAGTACGACTEES
GCCTCCATTACGACTGCGGCCTCCAGTATGACTGT GECCTCCAGTACTCCCACGACTGCAGECTCCAGTACAACT

GTGGCCTOCATTGCTCCCACGACTGCAGCCTCCAG TATGACTGEGACCTCCAGCACTCCCATGACACTTGCACTS
CCACGTCCACTTCCAC G COTCCRACTACCECCACTGEGCATCCATCTCTCAGCACAGCD
CTCGCACAAGTGCCAANGAS TTGCCARGAACAGCARCCCTGGCCACATIGECCACACGTGCTCAGRCT

GTAGCGACCACAGCARACACAAGCAGCCCCATGAGCACTCGTCCAAGTCCTTCCARGCACATGCCCAGTGACACT
GCEGCARGECCTGTACCCCCTATGCGTCCCCARGE ACAAGE TCCCAT TAGCCAGGTGTCAGTEEACCAGCCTGTE

GTT; ACAAATARALCCACACCCATGCCCT! ACCCCAG: GOCCCC
AAGGCACARGC CARCT TGCCAGTACCTC!

AT ATGTCCCCCACGAC C; CKTGCCATATACCCAGAGGECCR

A GGAGCAGGTAGAGACTGAAGCCACACE AGGTACTGAT TCCACTGEGCY CCAGGAGCTCAGGE
GECACTARGATGCC CGEACTCGTGCCAGCCCAGCACCCARGECCAL ‘GGTCACCACTGAGCCC
CTCACCCAGGCCGTGETAGACARAACTCTCCTTCT GG TGGTGCTGTTACT TGACCCTITTCATCACAGTC
TTGETTITSTTIGCCCTGCAGECCTATGAGAGC TACAAGAAGARGGACTACACCCACGTGGACTACTTARTCAAC

T TGECCCCTTCCTCGTCCTTT

TTCTTITGGT: TTGAGGAGATATGCCAGATGCTTAAAC
ACATTTAATTGCTGTCAGATTAATTICCATGATCAC TARAGAGTTGCTGCTTTTTICATATITATTTT TG TARRTG
TTCTGIGCCCAGEAGCAGCTEEGGET TCCACCTCAGEGT GGACCCCETCICCCCAGEIGICGG
GCCTGACCTGAATTARAGTACTGACTGCTCGLC

gooano

MWTALVLIWIE i TVDNKTSEDVTMARASPVTLTKGTSARHLN
SUEVTTEDTSRIDVSEPATSGGAAIGVTS IAPTAVASSTTARS I TTARSSHIVASSAP TEARSSTTVAS IAPTTA
ASSMTARSSTPMTLALPAPTSTSTGRIPSTYATGHPSLSTALAQVEKSSALPRTAT LATLATRAQTVAT TANTSS
PHST) T QGPISY BVVNTTNKSTPMPSNTTPEPAPTPTVVTTTKAQARE
PTASPYVPVPETSP I PEMEAMSPTTQPSPMPY TQRAAGPGTSQAPEQUETEATP GTDS TGR TR RS
COPSTQGRYMVVTTEPLIQAVVDKTLLLYVLLLGY TLF I TVLVLFALQAYESYKKKDY FQVDY LINGMYADSER

TKMPATDS
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