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#

/;

* C-C increased from 12 to 15
* 7Z is average of EQ
* B is average of ND
* match with stop is

*/
#define

= 0

stop-stop = 0; J (joker) match

M;

-8

/* value of a match with a stop */
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/*
*/

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

(60)

#1 (fe&)

#define MAXJMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don't continue to penalize gaps larger than this */
#define JMPS 1024 /* max jmps in an path */
#define MX 4 /* save if there's at least MX-1 bases since last
jmp */
#define DMAT 3 /* value of matching bases */
f#idefine DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap */
#define DINS1 1 /* penalty per base */
#define PINSO 8 /* penalty for a gap */
#define PINS1 4 /* penalty per residue */
struct jmp
short n [MAXJMP] ; /* size of jmp (neg for dely) */
unsigned short x [MAXJMP] ; /* base no. of jmp in seq x */
}; /* limits seq to 2716 -1 */
struct diag {
int score; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
) struct jmp ip; /* list of jmps */
struct path {
int spc; /* number of leading spaces */
short n[JMPS]; /* size of jmp (gap) */
} int x [OMPS] ; /* loc of jmp (last elem before gap) */
char *ofile; /* output file name */
char *namex [2] ; /* seq names: getseqgs( ) */
char *pProg; /* prog name for err msgs */
char *seqgx[2]; /* segs: getsegs( ) */
int dmax; /* best diag: nw{ ) */
int dmax0 ; /* final diag */
int dna; /* set if dna: main( ) */
int endgaps; /* get if penalizing end gaps */
int gapx, gapy; /* total gaps in segs */
int len0O, lenl; /* seq leng */
int ngapx, ngapy; /* total size of gaps */
int smax; /* max score: nw( ) */
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct diag *dx; /* holds diagonals */
struct path ppl2]; /* holds path for seqgs */

char
char

*calloc( )

*malloc( ), *index{ ), *strcpy( );

*getseq ( ): *g calloc( );
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#1 Fix)

Needleman-Wunsch alignment program

*
*
* usage: progs filel file2

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

*  The sequences can be in upper- or lower-case an may contain ambiguity

* Any lines beginning with ';', '>' or '<' are ignored

* Max file length is 65535 (limited by unsigned short x in the jmp struct)
* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
*  Qutput ig in the file m"align.out"

*
*
*

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

#include "nw.h"
#include "day.h"

static 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

static pbval[26] = {
I, 2| (1l<<('D'-'A")) | (1<<('N'-'A')), 4, 8, 16, 32, 64,
128, 256, OxXFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1l<<15, 1<<16, 1<<17, 1l<<18, 1l<<19, 1<<20, 1l<<21, 1<<22,

} 1<<23, 1<<24, 1<<25|(l<<('E'-'A"))|(1l<<('Q'-'A"))
main(ac, av) main
int ac;

char *avi[];

prog = avl[0];
if (ac != 3)
fprintf (stderr, "usage: %s filel file2¥n", prog);
fprintf (stderr, "where filel and file2 are two dna or two protein
sequences.¥n") ;
fprintf (stderr, "The sequences can be in upper- or lower-case¥n");

fprintf (stderr, "Any lines beginning with ';' or '<' are ignored¥n");
fprintf (stderr, "Output is in the file ¥"align.out¥"¥n");
exit (1) ;

namex[0] = av[1];

namex[1] = av[2];

segx[0] = getseqg(namex[0], &lenO);

seqgx[1] getseq(namex[1], &lenl);

xbm = (dna)? _dbval : _pbval;

endgaps = 0; /* 1 to penalize endgaps */

ofile = m"align.out"; /* output file */

nw( ); /* £111 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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#F1 (Fix)

do the alignment, return best score: main( )
dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

pro:

PAM 250 wvalues

When scores are equal, we prefer mismatches to any gap, prefer
a new gap to extending an ongoing gap, and prefer a gap in seqgx
to a gap in seq y.

nw
char *pxX, *py; /* seqgs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0O, rowl */
int mis; /* score for each type */
int ins0, insl; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, YY; /* index into seqgs */
dx = (struct diag *)g _calloc("to get diags", lenO+lenl+1l, sizeof (struct diag));

ndely = (int *)g_calloc("to get ndely", lenl+l, sizeof (int));
dely = (int *)g calloc("to get dely", lenl+l, sizeof (int));
col0 = (int *)g calloc("to get colO", lenl+l, sizeof (int));
coll = (int *)g_ calloc("to get coll", lenl+l, sizeof(int));
ins0 = (dna)? DINSO : PINSO;
ingl = (dna)? DINS1 : PINS1;
smax = -10000;
if (endgaps) {
for (colol0] = delyl[0] = -ins0, yy = 1; yy <= lenl; yy++) {
colO[yy] = delylyy] = colC[yy-1] - insl;
ndelylyyl = vy;
col0[0] = 0; /* Waterman Bull Math Biol 84 */
else

for (yy = 1; yy <= lenl; yy++)
delylyyl = -ins0;

/* £ill in match matrix
*

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

if (endgaps) {
if (XX == )
coll[0]

delx -(ins0+insl) ;

else
coll[0] = delx = col0[0] - insl;
ndelx = xx;

else {
coll[0] = 0;
delx = -ins0;
ndelx = 0;
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for (py = segx[l], vy = 1; vy <= lenl; py++, YY++) {
mis = colOlyy-17;
if (dna)
mis += (xbm[*px-'A']&xbm[*py-'A'])? DMAT : DMIS;

oo o 0IW

else
mis += _dayl[*px-'A'] [*py-'A'];

/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*
if (endgaps || ndelylyyl < MAXGAP) {
if (colO[yy] - ins0 >= delylyyl) {
delylyy]l = colOlyy]l - (insO+insl);
rtdely[yyl = 1;

} else
delylyyl -= insl;
ndely[yy] ++;
}
} else {
if (colO[yy] - (insO+insl) >= delylyyl) {
delylyyl = colOlyyl - (insO+insl);
ndelylyyl = 1;
} else
3 ndely[yy] ++;

/* update penalty for del in y seq;
* favor new del over ongong del
*

if (endgaps || ndelx < MAXGAP)
if (colllyy-1] - ins0 >= delx)
delx = coll[yy-1] - (insO+insl);
ndelx = 1;
} else {
delx -= insl;
ndelx++;
} else {
if (colllyy-1] - (insO+insl) >= delx) {
delx = coll[yy-1] - (insO+insl);
ndelx = 1;
} else
} ndelx++;

/* pick the maximum score; we're favoring

*/mis over any del and delx over dely
*
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.. .DW

id = xx - yy + lenl - 1;
if (mls >= delx && mis >= delylyyl)

colllyy] = mis;
else if (delx >= delylyyl) {

coll[yyl = delx;

ij = dx[id] .ijmp;

if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXJMP

&& XX > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINSO))

dx[id] .ijmp++;
if (++13 >= MAXJMP) {
writejmps (id) ;
ij = dx[id]l .ijmp = 0;
dx[id] .offset = offset;
offset += sizeof (struct jmp) + sizeof (offset);

dx[id] .jp.nl[ij] = ndelx;
dx[id] .jp. x[lj] = XX;
dx [id] .score = delx;

else {
colllyyl = delylyyl;
ij = dx[ld] ijmp;
if (dx[id].jp.n[0] && (!dna || (ndelylyy] >= MAXJMP
&& xx > dx[id] .dp.x[1§]1+MX) || mis > dx[id] .score+DINSO))

dx[id] .ijmp++;
if (++1ij >= MAXIMP) {
writejmps (id) ;
ij = dx[id] .ijmp = 0;
dx[id] .offset = offset;
offset += sizeof (struct jmp) + sizeof (cffset);

}

dx[id].jp.nlij] = -ndely[yy];
dx[id] .jp. X[lj] =
dx[id] .score = dely[yy]

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

if (endgaps)

coll[yy] -= insO+insl* (lenl-yy);
if (colllyy] > smax)
smax = coll[yyl;
dmax = id;
}
}
if (endgaps && xx < len0)
coll[yy-1] -= insO+insl* (len0-xx) ;

if (colllyy-1] > smax)
smax = coll[yy-171;
dmax = id;

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

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

P D e e
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/*

*

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

*

* gtatic:

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

* pr align( ) -- print alignment of described in array pll: 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( )
* gtars( ) - -put a line of stars: dumpblock(

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

*

#include "nw.h"

#define SPC 3

#define P_LINE 256 /* maximum output line */
#define P SPC3 /* space between name or num and seq */
extern _day[26] [26];

int olen; /* set output line length */

FILE *fx; /* output file */

%rint( )

int 1x, ly, firstgap, lastgap; /* overlap */
if ((fx = fopen(ofile, "w")) == 0)

fprintf (stderr,"%s: can't write %$s¥n", prog, ofile);

cleanup (1) ;

fprintf (fx, "<first sequence: %s (length = %d)¥n", namex[0

)
fprintf (fx, "<second sequence: %s (length = %d)¥n", namex]|[
olen = 60;
1x = len0;
ly = lenl;
firstgap = lastgap = 0;
if (dmax < lenl - 1) { /* leading gap in x */

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

else if (dmax > lenl - 1) { /* leading gap in y */
ppll] .spc = firstgap = dmax - (lenl - 1);
1x -= ppll].spc;

if (dmax0 < len0o - 1) { /* trailing gap in x */
lastgap = len0 - dmax0 -1;
1x -= lastgap;

}

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

getmat (1x, ly, firstgap, lastgap);
pr_align( );

1,
1],

len0);
lenl);

print
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/*
* trace back the best path, count matches
*
static
getmat(lx, ly, firstgap, lastgap) getmat
int 1x, ly; /* "core" (minus endgaps) */
( int firstgap, lastgap; /* leading trailing overlap */
int nm, 10, i1, siz0, sizl;
char outx[32];
double pct;
register n0, nl;

register char *p0, *pl;

/*/get total matches, score
*

10 = 11 = 8iz0 = gizl = 0;
p0 = segx[0] + ppll].spc;
pl = segx[1l] + ppl0].spc;
n0 = ppll].spc + 1;

nl = ppl0].spc + 1;

nm = 0;

while ( *p0 && *pl ) {
if (siz0) {
pPl++;
nl++;
siz0--;

else if (sizl) {
pO++;
no++;
sizl--;

else {
if (xbm[*p0-'A']&xbm[*pl-"A'])
nm++ ;
if (n0++ == ppl0].x[1i0])
siz0 = pp[0].n[10++];
if (nl++ == ppll].x[i1])
sizl = ppll].n[i1++];
pO++;
pl++;

}

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

*/
if (endgaps)

1x = (len0 < lenl)? lenO : lenl;
else

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

pct = 100. *(double)nm/(double)lx,

fprintf (fx, "¥n");

fprintf (£x, "<%d match%s in an overlap of %d: %.2f percent similarity¥n",
nm, (nm == 1)? "" : '"eg", 1x, pct);
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fprintf (fx, "<gaps in first sequence: %d", gapx); ...getmat
if (gapx)

(void) sprintf(outx, " (%d %s%s)",

ngapx, (dna)? "base":"residue", (ngapx == 1)? "":"g");

fprintf (fx, "%$g", outx)
fprintf (£x, ", gaps in second sequence: %d", gapy);
if (gapy)

(void) sprintf (outx, "

(%d %s%s)",

ngapy, f(dna)? "base":"residue", (ngapy == 1)? "":"g");

fprintf (fx,"%$s", outx);

if (dna)

else

fprintf (fx,

"¥n<gcore: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base) ¥n",
smax, DMAT, DMIS, DINSO, DINS1);

fprintf (£x,

"¥n<gcore: $d (Dayhoff PAM 250 matrix, gap penalty = $d + $d per residue) ¥n",

smax, PINSO, PINS1);

if (endgaps)

fprintf (£x,

"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s¥n",
firstgap, (dna)? "base" "regidue", (firstgap == 1)? "" : "g",
lastgap, (dna)? "base" "regidue", (lastgap == 1)? "" : "g");
else
} fprintf (£x, "<endgaps not penalized¥n");
static nm; /* matches in core -- for checking */
static lmax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static ncl2]; /* number at start of current line */
static ni[2]; /* current elem number -- for gapping */
static siz[2];
static char *ps[2]; /* ptr to current element */
static char *po[2]; * ptr to next output char slot */
static char out[2] [P_LINE]; /* output line */
static char star[P_LINE]; /* set by stars( ) */
/*
* print alignment of described in struct path ppl]
*
static
%r_align< ) pr _align
int nmn; /* char count */
int more;
register i;
for (1 = 0, lmax = 0; 1 < 2; i++) {

nn = stripname (namex[i]);

if (nn > lmax)
lmax = nn;

ncli] = 1;

nifi] = 1;

siz[i] = 1j[i] = O;
psli] = segx[i];
poli]l = out[i];
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}
/*

(nn =
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#1 (Fix)

nm = 0, more = 1; more; ) {
for (i = more = 0; 1 < 2; i++) {

*
* do we have more of this sequence?

*
if (!*ps[i])
continue;

more++;

if (ppli].spc) { /* leading space */
*polil++ = 7 '
pplil .spc--;

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

else { /* we're putting a seq element
*

*poli] = *psli];
if (islower (*psii]))
*pg[i] = toupper (*ps[i]);
po il ++;
psi]++;

/*

* are we at next gap for this seq?
*

if (ni [/i] == pplil .x[1j[1]11) {

* we need to merge all gaps

*/at this location

*

siz[i] = pplil .nlij[il++];

while (ni[i] == ppli].x[1ij[1i]])
siz[i] += pplil.nl[ij[i]++];

nif[il++;

}

if (++nn == olen || !more && nn) {

dumpblock( ) ;

for (i = 0; 1 < 2; 1i++)
pol[i]l = outl[i];
nn = 0;

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

*/
static

?umpblock( )

register

for

*po[i] -

(i =
'¥0';

0;

i;

1 < 2; 1i++4)

...pr_align

dumpblock
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.. .dumpblock
(void) putc('¥n', £x);
for (1 = 0; i < 2; 1i++) {
if (*out[i] && (*out[i] != ' ' || *(polil) 1= ' ")) {
if (1 == 0)
nums (1) ;
if (1 == 0 && *out[1l])
stars( );
putline (i) ;
if (1 == 0 && *out[1l])
fprintf (fx, star);
if (1 == 1)
nums (1) ;
}
}
}
/*
*/put out a number line: dumpblock( )
*
static
nums (ix) nums
( int ix; /* index in out[] holding seq line */
char nline[P LINE] ;
register i, 3;
register char *pn, *px, *py;
for (pn = nline, i = 0; 1 < lmax+P SPC; i++, pn++)
*pn = ' ' -
for (i = nclix], py = outl[ix]; *py; py++, pn++) {
if (*)py == ' ' || *py == "-")
*pn = ' '
else {
if (1%10 == [| (1 == 1 && nclix] = 1)) {
j=(i<0)? -1 : 1i;
for (px = pn; j; j /= 10, px--)
*px = J%10 + '0';
if (1 < 0)
*px_ I__|,
else
*pn_ 1 |’
i++;
}
*pn = '¥0';
nclix] = 1;
for (pn = nline; *pn; pn++)
(void) putc(*pn, £x);
(void) putc('¥n', £x);
}
/*
* put out a line (name, [num], seqg, [num]): dumpblock( )
*
static
putline

putline (ix)
int ix; {



(70)

#F1 ()

int i;
register char *px;

JP

for (px = namex[ix], 1 = 0; *px && *px != ':'; pxX++, i++)

(void) putc{*px, fx);
for (; 1 < lmax+P_SPC; i++)
(void) putc(' ', £fx);

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

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

register char *px, *py;

py = 0;
for (px = pn; *px; DX++)
if (*px == '/")
py = px + 1;
if (py)

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

2013-172712 A 2013.9.5

...putline

}
/*
* put a line of stars (segs always in out[0], out[1l]): dumpblock( )
*
static
stars( ) stars
int i;
register char *p0, *pl, cx, *px;
if (!t*out[0] || (*outl0] == ' ' && *(po[0]) == " ") |]
t*out [1] |] (*out[l] == ' ' && *(po[l]) == ' "))
return;
px = star;
for (i = lmax+P_SPC; 1i; i--)
*pX++ o= 1,
for (p0 = out[0], pl = out[l]; *p0 && *pl; pO++, pl++) {
if (isalpha(*p0) && isalpha(*pl)) {
if (xbm[*p0-'A']lsxbm[*pl-'A']) {
cxX = 'x7;
nm++ ;
else if (!dna && _day[*pO-'A'][*pl-'A'] > 0)
cx = ',y
else
cx = 'y
else
cx = ' Ty
*PX++ = CX;
*PX++ = '¥n';
*sz '¥O',’
}
F1 (W)
*
*/strip path or prefix from pn, return len: pr align{( )
*
static
stripname (pn) stripname
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/*

* cleanup( ) -- cleanup any tmp file

* getseqg( ) -- read in seq, set dna, len, maxlen

* g calloc( ) -- calloc( ) with error checkin

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

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

char *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE *f7j;
int cleanup( ); /* cleanup tmp file */
long 1lseek( );
/*
* remove any tmp file if we blow
*
cleanup (i) cleanup
int i;
{ e
if (£3)
(void) unlink (jname) ;
exit (i) ;
}
/*
* read, return ptr to seq, set dna, len, maxlen
* gkip lines starting with ';', '<', or '>'
*/seq in upper or lower case
*
char *
getseqg(file, len) getseq
char *file; /* file name */
( int *len; /* seq len */
char line[1024], *pseq;
register char *px, *py;
int natgc, tlen;
FILE *fp;
if ((fp = fopen(file,"r")) == 0)
fprintf (stderr,"%$s: can't read %s¥n", prog, file);
exit (1) ;

tlen = natgc = 0;
while (fgets(line, 1024, fp))

if (*line == ';' || *line == '<' || *line == '>')
continue;
for (px = line; *px != '¥n'; px++)
if (isupper (*px) || islower (*px))
tlen++;
if ((pseq = malloc{{(unsigned) (tlen+6))) == 0)

{
fprintf (stderr,"%$s: malloc( ) failed to get %d bytes for %s¥n", prog,
tlen+6, file);
exit (1) ;

}
pseql0] = pseqll] = pseqgl2] = pseql3] = '¥0';
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...getseq
Py = pseqg + 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++ = *pPX;
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 (pseqg+4) ;
}
char *
g _calloc(msg, nx, sz) g_calloc
char *msg; /* program, calling routine */
int nx, $z; /* number and size of elements */
char *px, *calloc( );
if ((px = calloc{(unsigned)nx, (umsigned)sz)) == 0) {

if (*msg)
fprintf (stderr, "%$s: g _calloc( ) failed %s (n=%d, sz=%d)¥n", prog,
msg, nx, Sz);

}

return (px) ;

exit (1) ;

}

*
* get final jmps from dx[] or tmp file, set ppl]l, reset dmax: main( )
*

feadjmps( ) readjmps
int fd = -1;
int siz, 10, 11;
register i, 3, xx;
if (£3)

{

(void) fclose(f]);

if ((fd = open(jname, O RDONLY, 0)) < 0)
fprintf (stderr, "%s: can't open( ) %s¥n", prog, jname);
cleanup (1) ;

} }

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

while (1)
for (j = dx[dmax].ijmp; j >= 0 && dx[dmax].jp.x[j] >= xx; j--)
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if (j < 0 && dx[dmax] .offset && £j) {
(void) lseek(fd, dx[dmax].offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof (struct jmp));
(void) read (f£d, (char *) &dx [dmax] .offget,

...readjmps

sizeof (dx [dmax] .offset) ) ;
dx [dmax] .ijmp = MAXJMP-1;

else
break;

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

if (3 >= 0) {

siz = dx[dmax].jp.nl[jl;

xx = dx[dmax] .jp.xI[ji];

dmax += 8iz;

if (siz < 0) { /* gap in second seq */
pp[l].nlil] = -giz;
XX += giz;
/* 1d = xx - yy + lenl - 1
*

ppll] .x[1i1l] = xx - dmax + lenl - 1;

gapy++;
ngapy -= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
11++;

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

ppl0] .n{i0] = siz;
ppl0] .x[10] = =xx;
gapx++;
ngapx += siz;
/* ignore MAXGAP when doing endgaps */
siz = (siz < MAXGAP || endgaps)? siz : MAXGAP;
10++;
}
else
break;
}
/* reverse the order of jmps
*
for (j = 0, i0--; § < i0; F++, i0--) {
i = pplo}.nlj]; pplo].n[j] = ppl0].n[i0]; ppl[0].nli0] = i;
) i = ppl0].x[31; ppl0].x[3] = ppl0].x[i0]; ppl0]l.x[i0] = i;
for (j = 0, i1--; 3 < 1i1; J++, i1--) {
i = ppll].nfjl; ppll].n[j] = ppll].nlil]; pp[1l].n[il] = i;
i = pplll .x[31; ppl1l] .x[3] = ppl1l].x[i1]; ppll]l.x[i1l] = i;

if (fd >= 0)
(void) close(fd);
if (£9)
(void) unlink (jname);
fj = 0;
offset = 0; } }
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/-k

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

writejmps (ix) writejmps

int ix;
char *mktemp ( ) ;

if (1fj)

if (mktemp(jname) < 0) {
fprintf (stderr, "%s: can't mktemp( ) %s¥n", prog, jname);
cleanup(l);

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

) exit (1) ;

(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, £3);
(void) fwrite((char *)&dx[ix] .offset, sizeof(dx[ix].offset), 1, £3j);

}

£ 2
PRO XXXXXXXXXXXXXXX (R&X =15 7 /M)
By sy XXXXXYYYYYYY (BE =12 73 /8

$ 73 BESIE—E =

(ALIGN-2TRE SN2 2 2DR IV RTIF KOMD—ET 57 I/ BEREOK)
+ (PRORYRTF FD7 I ) MEBEOKRE) -

5 + 15 = 33.3%

#£3
PRO XXXXXXXXXX (BX =10 73 /8
e G VI XXXXXYYYYYYZZYZ (BX = 15 7 /B

s 73/ BESIR— =
(ALIGN-2TREEIND 2 DDR Y RTF FOMO—HT 57 I /) BBEOK)
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CRGDMMCY
7 NQNGGY 5RP: TCRFGYVMD
A\GCTGTGTC! “G“FTG“CFCC ATTG CATACTTAGAAA. ESNQCY LLECQCLDIDECRYGYCE
CANVFGSYSCTCNFG TLNEJGRSCQDVNECATENPCVC CVNTYGSLICRCDEGYELEE
) ¢ y L NECEHRNHTCN
LOQTC”NLOGGFKCIWFIRCEEPYL ONRCF.CPAENPGCRDOPFT I LYRDMDVVSGRS
VPADIFQMOATTRYPGAYYIFQIKSGNEGREFYMRQTGPISAT LVITRPIKGPREIQLDL
EVITYNTVINFRGSSVIRLRIYVSQYPF

AATAREACACC

CCT
quGGNGGC G“CGTGCCCG«GCTCCTCCFF
TTCGCATCTCH TCCTCGCGCGTCTTGGACAT

AR
TGGCGGG;ATTTA”., e
TACTCGACCCCCTACTCAGETC bt
ARCTATCCCACGATCTCCAGGCCTC 1-25

ABCCARTGTGTGGATGTGGACGAGT

TTATATGCCFCTTTGGATACC
GTGCARCAGATTCCCACCAGTG!
ACACCTGCTCCTGCACCGACGG
AATGTCGCTATGGTTACTGCCAG
CATGCAACCCTGGTTTTACCC
GTGCCACCGAG
GCTGTGACCCA g
CAbL\\L\L\UHU\lhblllhll\\F\T(nhlhl1lV\KCCKGFCCCCCACAHACHH T
G G ACCGAAGCTGCCAAGACATCAACG
CTGCHGCHGACGTGC'ACAATTLACAAQQGG
AC

WL I 2 o

N-2 U 3 AL

283-286

A AL

AATTTTAFATGCGGCPPPCFFGCCCC«TCnGTGCCnCCCTGGLG TGACAC CCCATCA
GCTGGACTTGGRRATGATCACTGTCAACS
TCAGAGGCA CCTCFCTG TFFGACTGCCC TATATGTGTCGCAGT e An
CGGGCTGGAGCCTCCGACGCTGCCTCTCATTGGE! 7 267-272

TAACRGAGAGAATGAGAGCGACACAGACGTTAG 310-315
T ANTH ARERTT AT K R LR

AGAAGATTGTTGGTG? c 144-155

AGATTAGGTTTGUGEGEETCTGAGTCTATGTTCARAGACT T GAACAGCTT GO 121-192

TCTTCACCTCTTCCACTCCTTCTCTCACTGTGTTACTGCTTIGCARAGACCOGG! 262-213

RQTRQPTRGTTTGPTTTTTGPfTnfn(nGnG
TGTG

STATARCGGTTTART

251-28%
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SGTGGGCCCCTRE
-GCTTCTCCTGCTTGS

GCTGTGGEARCCTCTCCACGT! ) ACGH ATAGATTTTT
GTTTG?
AGAGCGCCCCGGCCGLCT
GGGAACCATACCATGGCCC
‘.CCI\GTCVT»\L

(1C;(1(1TL7TTTL‘ GTTCTG
TCTTCCGCTCTTA;A; CCTCCT. \’”\GAGCJ\GGTTTTGGGWV‘ AAGAGTCTGAAT
GCTGCGGG

C \GGGTT :
CCACTCTGRCAGETAGTETCCTTATC GTACAGCTTC CAGCCACCTT
GCCTTTGCCAACCACCTCTGCTTGCCTGTCCACATTT, TARANTCATTTTAGCCCT
T7CA

gugooano

MELLWIL?SLWLLLLCG PACLYTQEI'P‘;('PGPRELE‘ SKYYLL —’"wPL;EYL EG
GWYHT.CT.PRG jeleleviiy
,\|L,\LHQL1LQ:;M.'LLR‘./EAE)rN(,NRT
TYDADHDESNSNCAVIVEG

ZCCTCCCTCTGL

MOGVKERFLPLGNSGDRAPR? PLGRCRVRPRTQDGVGNHTMART PKTLKEVYY
VIAYSATTARQERVPQUTVAPQRCCRHSFKGRE! SHREFHTGACNFCTRG

TYCKSDY
DDIQCVEEFGANATVE
SPGTPAPAREETMTTSPG'

P e 2 |
1-1¢

Bl A
AL
B Lol 1WA A
3%

~ 7 T R
173-181

K- 270 2 R
36-

117-1206
18)-183
156-1

RPN

F— U B

CAME- B R cGMP- (KAAEY R T A ) =)
166-169

LY Ao AL
16-21
§9-94

N= YR A AR
96-101
112-117

TN A B KTy B CA RA AL
2

VAT S BBy B C A
78-256

oggoao U

MOPLWLCWALWYLPLAS PGAALTGEGLLGSLLROLO L)

CAGCACCATGCA
COGEGCCGCCCTGACCEOGGA
AGRGGT! CTGGA

CCAGTACGTGICCCTG0T GOAGCGOABCTACGECEACCGITCOCRLEA

GCTGGGCACT
CCTGGGCAGCC CTCRA
CGTGAG
ARGAGGTT

WGEQEDCD

A CCACAGC TN GA GACGT OO ARGT T TEGAGG ACACACCT AFKWBFLGPROCTASETDS LEMTVS TKEGGRTREQVYS LENMAVOKCSCASLOALY
GCTGGTGTTCGGCATGEAGCAGCGECTGICGCCCARCAGCGAGCTGGTGCAGGCCETGCT FRRLQF
CCAGGAGCCGGTC CACRGGCACGGGCGGCTGTECCT

GCGGCTCT GGCCGCGCT
3l E 3 TCCGH
CTGGTGTCCGTCCACGAGAGCGGLT!
xCL,GASGCCGTGrm TTCTGGECAGCAGCT! GGCCCFGG
CTGTCG! 'TGLDCML.U AGCATCTCGGCCCCCTCGE

U F AL
1-18

GGGCAfCCG\ TGCTGCCG
GTGOTGGAC
GAGGCCCTGGUC

GATGT. T-\C AT
GCTT el
TTCAAGTEHGECC

CTCGGAGACTGACTCGCTGOOCATGATCGTCA 158-161
CCAGUTOECAGCRTCCCCAACATCAGHOTCCAGRACTCOAGTETAC CTOCGATSRTEE
CAAGGAGGCTCCAGCCATAGGCGCCTAGTGTAGCCATCGAGGGACTTGACTT CAMP- B TS oG S Y AL
TCTGARGTGTT GTACTAG SACTG CTGAT T6-75
CABBTGOTCTGTGOTCTCTAGTGAGCECTGAR]
TTGCTTCTCAGGAATGA AGAGCCCTTGCTCACTT s i
ACTATATTCTAAGCACTTACATGTGGAGATACTCTA N-2 YA b A AR
GTGTCATTGTTTACTZGTCCTCTCACTGCATCTGOOE 19-24
: 156-161
225-230
260-265
274-273

AL

74-77

TGF-3 77 U= FRF y—

97

TGE-53 7 R~7F K
16-233

FT 2 AT — 2 PR 3R
260-354

gooano

AGAACCTCAGAAATGTGAGT AT T TGGGAATG
AGAGGAGGTCTTGACTTGGGGT! HGGGTACCGCAGATCCCAGGGACTG
CTAGCAAGCTCTGGAGGATGAGCCAGGAGTCTGGAATTGAGGCTGAGCCARAGACCCCA
GGCCOGTCTCAGTCTCATA GGGATCAGGCAGGAGGAGTTTGGGAGARACCTGAGA
GGCCTGATTTGCAGCATCATGATGGGCCTCTCCTTGGCCTCTGCTGTGCTCCTIGGCC
CTCCTGAGTCTCCACCTTGG. TGCCACACGTGGGAGTGACATATCCAAGE
TTCC ACAGCCACAAGCCCCTTCCCTGGACCTGGGTGCGAAGCTATGA.
ARCAGCTGCTCCCAGCGGGCTGTGATATTCACTACCAAAAGAGGC:
CATCCAACCARARARTCGGTGCARRRATACATTTCTTTACTGA,
TTTCATCCGAGGACGCTTGGACCCCGCTCTTGGCTCTGCAGCCCTC
ATCTTTTCT p; GGGGAGGRGAGGGTGT

Al GTTCATAGAGTTGAAAAAAAAAARAAAARAAAA

[GUTTGTARATGTCCTTACGT A,
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ASAVLLABLLSLEL "RGELLISKTCCHQY SEKPLPHTWVRSYEFTSNSTSCR MTPGKTSLVSLLLLLSLEAIVKASITIPRYXPGCENSEDKNFPRTVEVNLNENRNTNTNE
‘TTXRGKKYVCTHPREKE! SLLKTPKCL KRS52YYNRSTSPWNLHARNE TWEAKCRHLGCTINADGN: HMNSVPIQOEZL
VLRREPPECPNSFRLEXILYVSEY CVTPIVHHVA

Uy

1-23 YIRS

1-14
H?Ii KA
AL LI A A 2
N= YA oA AL
3-8 N-7"U 22 2 AR
26-31 68-71
TR M\M CAMP- MUY cGuP- ALY 3T A R Y R
68-7 61-64
NEA B A (intecrine/ 7T A A V) Frr R — ) LR
23-88 78-85

R A AAL

gogooano

GGCACAAACTCATCCATCCCCAGTTGATTGE!
TCATTGGTGTCACTGCTACTGCTGCTGAGCCTGGAGGCCE
ATCCCACGARATCCAGGATGCCCARATTCTGAGGACANG!
GTC““CCTG““C“TCC L TRACCGGAATACCAATACCAATCCC:
B CTTGGP?TCTCCACCGCAATG&G A

CATTAGAGTTCTTAAG!
TATGAGATCTGAATTS AGAAG i
TCCTTCTTCTTT\(llllll\\CCGFTTTuquAuAAAuAuJuAAAuKTKTGF
TAACTTTGGGGTATAAGATTCCATTTTAATGRATTACCTACTTTATT
AAGATARGATTCTGGGCTTGGGA? 'ATTATT
ATTTGAGCTATTTARGGATCTATTTATGTTTAAGTATTTAGA.
ATTATCAGTTCTGCCTAGGTARATGTARGATAGAATTARATGGCAGT
GTCTTT. ACFFDT ThGTnTTTCCTCCTCTTTGTTTTTHHH
CTGAR
GTTT
CTTCTG

LTLTCGGTTCCATTQAQL

gooooo

LSFNPL. iLGuYuFF FDVLQ LDL R"EIOTIEFQRY

IGHLKTLKELR

AF“CL SLQKLYF

CTC&””TTFTFEﬁFFAAGRK””TCCnCC” GCTTTAATCCCCTGAGGCATTTAGGCAGC

TATAGCTTCTTCAGTTTCCCAGAACT GCTGGATTTATCCAGGTGTGAAATCCAG o
ACAATTGAAGATGGGGCATATCAG: ABGCCACCTCTCTACCTTAATATTGACAGGA - DLENCLTNVSSFSLYSYT] ERVKE: ) K«GC«PTLKLKGLKRLT T8
AACCCCATCCAGAGTTTAGCCCTGCCACCCTTTTCTGGACTATCAAGTTTACAGAAGCTG NXGGNAFSZVDLOSLEFLOLERNSLS. PPSLKYLDL MSSNFLE

GTGGCTCTCCACACARATCTACCATCTCTAGACGAACTTCCCCATTCCACATCTCARRACT
TTGARAG AACTTART&TH( TC IAATCTTTCAAATTACCTGAGTATTTT

LEZQLEHLDFQASNLKQHSEF SVFLSLRKLI YLDISHTHTRY.
NSFQENFLPDIFTELANLTFLELSQCOLEQLS DT,
XCLNSLOVLDYSLNAIMTSKKQELQH
LVEVERVECAT2S DKQGMPYLELNI TCOMKKTT 1GYSVLSYLVYSVVAVLY YKFYFHLML
ENIYDAFVIYSSODELWVRNELVKNLEEGY PPFGLCLHYRDF IPGVAIAA
HARCFHXSREVIVVVEQHF TQERUCTFRYRTAQTUOFT.SSRAGTTFTVIQKVEKTT.T.R
YRLLSRNTYLEREDSVLGRITFRRRLRKALLL: BEGTVGTGONWOEATS T

\GI
JLNMSHNNFFSLOTE
CTCERGSFLOWIKDQROL

TCCACAQALA\U GG ,vln TCAAIVILIKAAA GACCTGTCC
CTGRACCCTATGAACTTTATCCAACC ATTTARAGARATTAGGCTTCATAAGCTG
ACTTTAAGAAATAATTTTCATAGTTITARATGTAATCARRACTTGTATTCAAGGTCTGGCT
GGTTTRuA*CT(LRTCGTTTCOTTC&L CGARGAATTTAG,
TTTGAC TTTGAC
TRCTTAG! STAC TFGuTGAT\ SACTTATTTAATTGTTTGAC
TCATTTTFFFTGGTG«FTFTGAFTn AARAGACTTTTCTTATAATTTCGGA
'TGGACAGTTTCCCACATTGARACTCARA S YA
AAGGTGGGAATGCTTTTTCAG. 3
CTAGAAATCGGCTTSAGTTTC,

TCCAATTTGARACAAATGAGTGAGT
“TTHR”ATTTCTCATR TCACARCCAGA

TTTCAATGGCA T
TTTCCAGGAAAACTTCCTT
CCTCTCTCAGTGTCAACTGGAGCAG
TCAGGTACTAAATATGAGCCACAACE
TCT(A1:TCCCTVCAbGTTCTTGATTHC
AGGAACTACAGCATTTTCCAAGTR

L i

TTCACAGAGCTGAGA
TCTCCAACAGCATTTAACTCACTC
TTCTTTTCATTGGATACGTTTCCT

GCATGCCTG' C"‘ GTTTGAATATC? TGAATAAG
TTGGTGTGTCGGTCCTCA TGTAGTATCTGTTGTAGCAGTTCTGGTC
\TAAGTTCTATTTTCACCTGATG! TGGCTGCATAAAGTATGGTAGAGGTGAR
AACATCTATGATGCCTTTGTTATCTACTCAAGCCAGCATGAGCACTGGOTARGCARTGAG
ATTTCAGCTCTGCCTT
ATCCATGAAGGTTT &
ARGGTGATTGTTGTGGTGTCCCAGCACTTCATCCAGAGCCGCTGGTGTATCTTTGARTAT cBMP- MU' coMp- (KAFMEY 1T o ¥ U L
GAGATTGCTCA GGCAGTTTCT CAGTCGTGCTGGTATCATCTTCATTGTCCTG 354-357

CAGAAGGTGGAGARGACCCTGCTCA GGTGGAGCTGTACCGCCTTCTCAGCAGG

AACACTTACCTGGAGTGGGAGUACAC CTGGGGCGGCACATCTTCTGGAGACGACTC

AGCCCTCCTGCATGOTARAT Y AAGGAACACTOGOT.
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GACCITATC
TTCCAGRAACGTGATCC!
TGCTGGCCTTCTCTAAS, -sGCTGCCAf TTGCCH

TTCAGGCTAC
L TGCTGTGGCAG

CTCCTCCGGG
RCCC

L CGT!
Al ,P-(IC”‘”(\:T(:T(;L;T("'F’ 5
GTGCARGGT!

CTCTCCCTGTCTCCGGGTARATGR

MEWGTLCGE LWLWPY LEYVGAVE IQXVQODTKTLIKTIVIRINDI SHTGEVESKOKVTGL
OFIPGLHPILTLSKMDQTLAYYQQILTSKFSRNYIQISNDLENLROLLHVLAFSKSCHLP
ALSRLQGSLOCMLWQLDLSPGCGYTLKTETCEPCP

RTPEVICYYVEYS KENNY Y DGVEVENAKTK
YRYYSYLTVLHGDHINGHE YKCKYSNKAL 24P TEKTT SKAKGOPREEQVYT
VEWESNGQPENNYXTTFFYVLDSLGSFFLYSKL
OKSLELSPGK

Pt il
1-21

Ui 1 A1 >
L

7
247-2

ALY

F o1
2406-246

N- UK b oA AR
4-g
133-138

A2 vaTY e B
373-379

R i

[
22-1€7

AL T
204-273
316-377

TAGRTGGGCTCCCGGCCCGG AGGCGH
GATTCCAGCTGCCCCGCGCGCC

CAAGCCTGCGCGICIGCAGCAGTTGCCO
ACTGTAGTCA
DCCG' GAAT

GGAACCTALGLICTCY
;L \1(3!‘\{::: 1

CCTTGACTG.

(‘(;TT(;(;(;\; GTGCGGAAGARRGGGA
CGGGGTACCTTCTCAGATGTGC
CTGAGTCAGAACCTGGTGGTGR'
ACACTCCCGTCCTTCTCCAGCTCCAC
CCTGAGCACATGGARAA TGAA
TCARCAGAATCCAACTCTTCTGCCTCT ””A\.ACV
GGGACAGTCCCTCACRACACARGCTCAGCARGGGGG.
CCARACCITCAGE ACCACCA

STGCCGTCCATGGAGGCCACTGLGEGG
A GGGACATCCTAGACRGAP\CCTRCT\ BA
ATGATTGTG!

P,TTTTGRC%T

T({(‘ ATTC AAA
TGGATCTACTACT
CTCCCAACCC CGTGGA.

ACAG! , GO
GCC3GCCTA,A:CCCAGCTAATTAGCGC
AAGATTCGTGGGCTGATGGAAGACACCAC
ATGAGCL ‘(‘F\GCCCGCTTAGCC(' B
TCCGCTCTCCTGACGGTGGAGCCTTC!
GAGTCGGAGCCCCTTCTCCGCTGTGA

2GGGGCCC:
l"f“'\Gr -—CG-\TG’I G

CACAGGH
TACATCC,
AAGGACACAGTSTTGCG

TGACTTGCAGCCTATCTTT!
STGATTGAAGARGATTCCCC

TATTTTCTCCATTTTGOCTTCTT AT G AT T TCAAGATTATTCTGTGCACTTTARATTT
CTTARCTTACC? TGCAGTGTIGAC TCCCACACACTGGATTGTGAGG! .
A TGfC TCTTGTCAATCCTATAACE.

AGTCTTT?

AATTTTC

TTTGAGTTATCTTTT.
ACTATTGCTGATTGTATGGTTTTC.
TCTTCTTATGCTAATATGCTCTGGGE
CTATTTAAGTGGCTTGACAACTGGGC!
GAGCTGTTCTGGAACACATTGCTGE.
CTTTCCATAGA

ACTTTAATTAARAATGGCTGCAAC
TCCCATTTACAAATGTACCTTCTAAT
GGACTCCCTTTGTGTGGGTGGGGTTT
GC CAAGIGYL TUTATTA

TYCPVEHEGYRKKGTETEDVRCKDCARGT
P T(“TEN/\QTLP o “QTSFSF(;TZAIFPRPEIIIIETIIE
SIQEGTVE: ¥
(”“T3TK”3KR0HPP”\THVH»DT\]F‘I—IFV‘MTv g TTT
SPRODPSAIVEKAGLKKSMTETONREKWIYYCRGHGIDILK
LVARQVGSQWEDIYQFLCNAS JBAFSNGYTADHERAYAALCHWT IRGFE!?
ALRQERRNIVVEK TRGLMT TDKT. P PTPSFNAKLE
SEQDKNKGFFVIESEPLLACDETSSGESALERRNGS Y LTKEKKDTY LRQVRLUPCULGL LY
DDMLEFLNFEELRY IPOREDXLDRLFEITICVESGE. TLLDSVYSELPDLL
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MY DREKTMGGAAQTZNRPROKPERPS!
NSALYTVERADS

VTGAVTL.FTNHAERP

AQASYLOALT

CGCTGCCCAACTT! YV LCTYTLATAVITA

T STGCA TG

ILD; DRJRF
2THYPAGEQVYCDMR
RTHATLTTRAAYELEVD

ARGTRPRGCATGSR
TDGEGWTYICRREDGSYNT TRGHWD
DFENGTAYARYGSF VIPE

VGTFSY
TENLN

AYRDGFGRLTGRH
ACGGCTGGTGGE EDGYPLIVADYSE
ACCAGCTGCCCCGECTGCT GG .

GGCTGCGGARGG GGCACGCTGGG!
G"””CCTLDTCCAL”TTLT

TC‘G“CCTGFKF‘V""\GTGC“

70 3 ALY

340-343
uCGGTCCCTGGT u N
ATG! LGCAGTnCC"C”"GGT COCACGCCTCCTATGCCOACCGGCGTGCACTGGTCCTCCT K= 2 U R A BB
CTCAAGTTCTCT

GGACCCGGCTGGCACTACTE GATCCVGCCCGTCCGGGAGG 71-76
3 3G TCGC 6
ACT TqTGCCTGGCGC fCCPpTuTCCh

TCCCTGGGCCGGTGARGTCAL,

COCTGCT
CTECCCCE 384-280

CTGCCC
TGGTGL&Q”””’CCC”AGG(
SACAGAGAGC

ATGTCAGGTCTCTCTGAGGTCAGGTCTG! v 2;272;;
CBACCCCCACCCCGTTTCCCTGGTECCCAGAGAACCCACCTCTCCC -

TGGCTGTGEGCTGG CCATCCTACCAG GAGGTCAG . . . . s
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TATTTACCATATCAGATTCACATTCAGTCCTCAGCARRATGARGGGCTCCATTTTCACTC
TGTTTTTATTCTCTGTCCTATTTGCCATCTCAGARGTGCGGAGCAAGGAGTCTGTGAGAL
TCTGTGGGCTAGAATACATACGGACAGTCATCTATATCTGTGCTAGCTCCAGGTGGAGAR
GGCATCTGGAGGGGATCCCTCAAGCTCAGCAAGCTGAGACAGGAAACTCCTTCCAGCTCC
CACATAAACGTGAGTTTTCTGAGGAAAATCCAGCGCAAAACCTTCCGAAGGTGGATGCCT

GTCTTTGGGGTH C. TGCCCACTGAAGAGCTTTGGAAGTCAAAGR
AGCATTCAGTGATGTCAAGACAAGATTTACAAACTTTGTGTTGCACTGATGGCTGTTCCA
TGACTGATTTGAGTGCTCTTTGCTAAGACARGAGCARATACCCAATGGGTGGCAGAGCTT
TATCACATGTTTAATTACAGTGTTTTACTGCCTGGTAGAACACTAATATTGTGTTATTAR
ARTGATGGCTTTTGGGTAGGCARRACTTCTTTTCT GGTATAGCTGAGCGGTTGARA
CCACAGTGATCTCTATTTTCTCCCTTTGCCARGGTTAATGAACTGTTCTTTTCARATTCT

ACTAATGCTTTGAAATTTCAAATGCTGCGCAAAATTGCAATAAAAATGCTA

TAAA

oooooao
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CCRCGCCGGGAGGCGACGCGCCCAGCCGTCTARACGGGRACAGCCCTGGCTGAGGGAGCT
GCAGCGCAGCAGAGTATCTGACGGCGCCAGGTTGCGTAGCTGCGGCACGAGGAGTTTTCC
CGGCAGCGAGGAGCTCCTCGAGCAGCATGGCCCCCAGGAGCGCCTTCCCTGCCGCCGCGCT
CTGGCTCTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGT CCGGGCCGCTGT,

GGRCGRGARGCCTCTACCTATGGATCGATGCTCACCAGGCARGRGTACTCATAGGATTTGE
AGRAGATATCCTGATTGTTTCAGAGGGGARRATGGCACCTTTTACACATGATTTCAGRRR
AGCCGCARCAGAGRATGCCAGCTATTCCTGTCARTATCCATTCCATGRATTTTACCTGGCA
AGCTGCAGGGCAGGCAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATAAAGS
CATCATGGCAGATCCAACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCATC
AGTTGTTC TTGGTTTCCCATGTCTT CA T T GCATTTGAAGT
GGATGTGATTGTTATGAATTCTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTAT
CTTCTTTAAAACATGTCAACAAGCTGAGTGCCC, C TGCCGAAATGGAGGCTTTT

TAATGAAAGACGCATCTGCGAGTGTCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGC

CCTTTGTACCCCACGAT TGTGACTCCTGGTTTCTGCATCTG
CCCPCCTGGATTCTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACCACCTGCTTTAA
TGGAGGGACCTGTTTCTACCCT TGTATTTGCCCTCCAGGACTAGAGGGAGAGCA

GTGTGAAATCAGCAAATGCCCACAACCCTGTCGAAATGGAGGTAAATGCATTGGTAAAAG
CAAATGTAAGTGTTCCAAAGGTTACCAGGGAGACCTCTGTTCAAAGCCTGTCTGCGAGCT
TGGCTCTGCTGCACATGGAACCTGCCATGAACCCAACRRATGCCAATGCTCAAGRAGCTTG
GCAT CACTGCAAT, GTACK CCAGCCTCATACATGCCCTGAGGCCAGC
AGGCGCCCAGCTCAGGCAGCACACGCCTTCACTTAAAAAGGCCGAGGAGCGGUGGGATCC
ACCTGRATCCAATTACATCTGGTGARCTCCGACATCTGARACGTTTTAAGTTACACCRAG
TTCATAGCCTTTGTTRACCTTTCATGTGTTGRATGTTCARATAATGTTCATTACACTTAR
GAATACTGGCCTGAATTTTATTAGCTTCATTATARATCACTGAGCTGATATTTACTCTTC
CTTTTAAGTTTTCTAAGTACCGTCTCTAGCATCGATCCTATAGATTTTCTTGTTTCAGTGCT
TTGCGACAGATTTTATATTATGTCAATTGATCAGGTTAAAATTTTCAGTGTGTAGTTGGC
AGATATTTTCAAAATTACAATGCATTTATGGTGTCTGGGGGCAGGGGAACATCAGAAAGG
TTARATTGGGCARRRRTGCGTRRAGTCACRRGRATTTGGATGGTGCAGTTRAATGTTGRRAGT
TACAGCATTTCAGATTTTATTGTCAGATATTTAGATGTTTGTTACATTTTT TTGC
TCTTAATTTTTAAACTCTCAATACAATATATTTTGACCTTACCATTATTCCAGAGATTCA
GTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTTAAACAATATAATATATTCTA
AACACAATGAAATAGGGAATATAATGTAT CTTTTT TTGGCTT GCAATATAA
TATATTGT CAAAACACAGCTCTTACCTAATAAACATTTTATACTGTTTGTATGTAT

AAATAAAGGTGCTGCTTTAGTTTTTTGGAAAAAAAAAAAAAAAAAAAAAAA

AA
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CCCACGCGTCCGCCCACGCGTCCGCCCACGGGTCCGCCCACGCGTCCGGGCCACCAGAAG
TTTGAGCCTCTTTGGTAGCAGGAGGCTGGAAGARAGGACAGAAGTAGCTCTGGCTGTGAT
GGGGATCTTACTGGGCCTGCTACTCCTGGGGCACCTAACAGTGGACACTTATGGCCGTCC
CATCCTGGRAGTGCC TGT. GGACCTT! TGTGAATCTTCCCTG
CACCTATGACCCCCTGCAAGGCTACACCCAAGTCTTGCTGAAGTGGCTGGTACAACGTGG
CTCAGA TGTCACCATCTTTCTACGTGACTCTTCT GACCATATCCAGCAGGCAAA
GTACCAGGGCCGCCTGCATGTGAGCCACAAGGTTCCAGGAGATGTATCCCTCCAATTGAG
CACCCTGGAGATGGATGACCGGAGCCACTACACGTGTGAAGTCACCTGGCAGACTCCTGA
TGGCAACCAAGTCGTGAGAGATAAGATTACTGAGCTCCGTGTCCAGAAACTCTCTGTCT
CAAGCCCACAGTGACAACTGGCAGCGGTTATGGCTTCACGGTGCCCCAGGGAATGAGGAT
TAGCCTTCAATGCCAGGCTCGGGGTTCTCCTCCCATCAGT TATATTTGGTATARGCAACA
GACTAATAACCAGGAACCCATCAAAGTAGCARCCCTAAGTACCTTACTCTTCAAGCCTGE
GGTGATAGCCGACTCAGGCTCCTATTTCTGCACTGCCAAGGGCCAGGTTGGCTCTGAGCA
GCACAGCGACATTGTGAAGTTTGTGGTCAAAGACTCCTCAAAGCTACTCAAGACCAAGAC
‘TGAGGCACCTACAACCATGACATACCCCTTGAAAGCAACATCTACAGTGAAGCAGTCCTG
GGACTGGACCACTGACATGGATGGCTACCTTGGAGAGACCAGTGCTGGGCCAGGRAAGAG
CCTGCCTGTCTTTGCCATCATCCTCATCATCTCCTTGTGCTGTATGGTGGTTTTTACCAT
GGCCTATATCATGCTCTGTCGGAAGACATCCCAACAAGAGCATGTCTACGAAGCAGCCAG
GIAAGAAAGTCTCTCCTCTTCCATTTTTGACCCCGTCCCTGCCCTCARTTTTGATTACTG
GCAGGARATGTGGAGGRAGGGGGGTGTGGCACAGACCCAATCCTAAGGCCGGAGGCCTTC
AGGGTCAGGACATAGCTGCCTT TCTCTCAGGCACCTTCTGAGGTTGTTTTGGCCCTC
TGAACACAAAGGATAATTTAGATCCATCTGCCTTCTGCTTCCAGAATCCCTGGGTGGTAG
GATCCTGATAATTAATTGGCAAGAATTGAGGCAGAAGGGTGGGARACCAGGACCACAGCC
CCAAGTCCCTTCTTATGGGTGGTGGGCTCTTGGGCCATAGGGCACATGCCAGAGAGGCCA
ACGACTCTGGAGAAACCATGAGGGTGGCCATCTTCGCAAGTGGCTGCTCCAGTGATGAGC
CAACTTCCCAGAATCTGGGCAACAACTACTCTGATGAGCCCTGCATAGGACAGGAGTACC
AGATCATCGCCCAGATCAATGGCAACTACGCCCGCCTGCTGGACACAGTTCCTCTGGATT
ATGAGTTTCTGGCCACTGAGGGCARARGTGTCTGTTARARATGCCCCATTAGGCCAGGAT
CTGCTGACATAATTGCCTAGTCAGTCCTTGCCTTCTGCATGGCCTTCTTCCCTGCTACCT
CTCTTCCTGGATAGCCCAAAGTGTCCGCCTACCAACACTGGAGCCGCTGGGAGTCACTGG
CTTTGCCCTGGAATTTGCCAGATGCATCTCAAGTAAGCCAGCTGCTGGATTTGGCTCTGG
GCCCTTCTAGTATCTCTGCCGGGGGCTTCTGGTACTCCTCTCTARATACCAGAGGGARGA
TGCCCATAGCACTAGGACTTGGTCATCATGCCTACAGACACTATTCAACTTTGGCATCTT
GCCACCAGRAGACCCGAGGGAGGCTCAGCTCTGCCAGCTCAGAGGACCAGCTATATCCAG
GATCATTTCTCTTTCTTCAGGGCCAGACAGCTTTTAATTGAAATTGTTATTTCACAGGCC
AGGGTTCAGTTCTGCTCCTCCACTATAAGTCTAATGTTCTGACTCTCTCCTGGTGCTCAA
TAAATATCTAATCATAACAGC
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AGCCGCTGCCCCGGGLCGGEGCGCCCGCGGCGGCACCATGAGTCCCCGCTCGTGCCTGCGT
TCGCTGCGCCTCCTCGTCTTCGCCGTCTTCTCAGCCGCCGCGAGCAACTGGCTGTACCTG
GCCARGCTGTCGTCGGTGGGGAGCATCTC, C CTCRRGGGC
CTGATCCAGAGGCAGGTGCAGATGTGCAAGCGGAACCTGGAAGTCATGGACTCGGTGCGC
CGCGGTGCCCAGCTGGCCATTGAGGAGTGCCAGTACCAGTTCCGGAACCGGCGCTGGAAC
TGCTCCACACTCGACTCCTTGCCCGTCTTCGGCAAGGTGGTGACGCAAGGGACTCGGGAG
GCGGCCTTCGTGTACGCCATCTCTTCGGCAGGTGTGGCCTTTGCAGTGACGCGGGCETGC
AGCAGTGGGGAGCTGGAGAAGTGCGGCTGTGAC CAGTGCATGGGGTCAGCCCACRG
GGCTTCCAGTGGTCAGGATGCTCTGACARCATCGCCTACGGTGTGGCCTTCTCACAGTCG
TTTGTGGATGTGCGGGAGAGAAGCARGGGGGCCTCGTCCAGCAGAGCCCTCATGRACCTC
CACARCARTGAGGCCGGCAGGRAAGGCCATCCTGACACACATGCGGGTGGRATGCARGTGC
CACGGGGTGTCAGGCTCCTGTGAGGTAAAGACGTGCTGGCGAGCCGTGCCGCCCTTCCGC
CAGGTGGGTCACGCACTGAAGGAGAAGTTTGATGGTGCCACTGAGGTGGAGCCACGCCGC
GTGGGCTCCTCCAGGGCACTGGTACCACGCAACGCACAGTTCAAGCCGCACACAGATGAG
GACCTGGTGTACTTGGAGCCTAGCCCCGACTTCTGTGAGCAGGACATGCGCAGCGGCETG
CTGGGCACGAGGGGCCGCACATGCAAC: CGTCCAAGGCCATCGACGGCTGTGAGCTG
CTGTGCTGTGGCCGCGGCTTCCACACGGCGCAGGTGGAGCTGGCTGAACGCTGCAGCTGC
ARATTCCACTGGTGCTGCTTCGTCRAAGTGCCGGCAGTGCCAGCGGCTCGTGGAGTTGCAC
ACGTGCCGATGACCGCCTGCCTAGCCCTGCGCCGGCARCCACCTAGTGGCCCAGGGRRAGS
CCGATAATTTAAACAGTCTCCCACCACCTACCCCAAGAGATACTGGTTGTATTTTTTGTT
CTGGTTTGGTTTTTGGGTCCTCATGTTATTTATTGCCGAAACCAGGCAGGCAACCCCAAG
GGCACCAACCAGGGCCTCCCCAAAGCCTGGGCCTTTGTGGCTGCCACTGACCARAGGGAC
CTTGCTCGTGCCGCTGGCTGCCCGCATGTGGCTGCCACTGACCACTCAGTTGTTATCTGT
GTCCGTTTTTCTACTTGCAGACCTAAGGTGGAGTAACARGGAGTATTACCACCACATGGC
TACTGACCGTGTCATCGGGGAAGAGGGGGCCTTATGGLE, TAGGTACCGACTTG
ATGGAAGTCACACCCTCTGGAAAAAAGAACTCTTAACTCTCCAGCACACATACACATGGA
CTCCTGGCAGCTTGAGCCTAGAAGCCATGTCTCTCAAATGCCCTGAGAAAGGGAACAAGC
AGATACCAGGTCAAGGGCACCAGGTTCATTTCAGCCCTTACATGGACAGCTAGAGGTTCG
ATATCTGTGGGTCCTTCCAGGC TGAGAGC, CGACTGAAGTCC
CACCCTAGRACCCAGCCTGCCCCAGCCTGCCCCTGGGAAGAGGARACTTAACCACTCCCC
AGACCCACCTAGGCAGGCATATAGGCTGCCATCCTGGACCAGGGATCCCGGCTGTGCCTT
TGCAGTCATGCCCGAGTCACCTTTCACAGCGCTGTTCCTCCATGARACTGRARRACACAC
CACACACACACACACACACACACACACACACACACACACGGACACACACACACACCTGE
GAGAGAGAGGGAGGAAAGGGCTGTGCCTTTGCAGTCATGCCCGAGTCACCTTTCACAGCA
CTGTTCCTC
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GACCCGGCCATGCGCGGCCTC CTCTGGCTGCTGGGCGCGATGATGCTGCCTGCGATT
GCCCCCAGCCGGCCCT CCCTCAT 'AGTATGAGGTCGTGTTGCCGCGGCGTCTG
CCAGGCCCCCGAGTCCGCCGAGCTCTGCCCTCCCACTTGGGCCTGCACCCAGAGAGGGTG
AGCTACGTCCTTCGGGCCCACAGGGCACAACTTCACCCTCCACCTGCGGAAGAACAGGGAC
CTGCTGGGTTCCGGCTACACAGAGACCTATACGGCTGCCAATGGCTCCGAGGTGACGGAG
CAGCCTCGCGGGCAGGACCACTGCTTATACCAGGGCCACGTAGAGGGGTACCCGGACTCA
GCCGCCAGCCTCAGCACCTGTGCCGGCCTCAGGGGTTTCTTCCAGGTGGGGTCAGACCTG
CACCTGATCGAGCCCCTGGATGRRGGTGGCGAGGGCGGACGGCACGCCGTGTACCAGGCT
GAGCACCTGCTGCAGACGGCCGGGACCTGCGGGGTCAGCGACGACAGCCTGGGCAGCCTC
CTGGGACCCCGGACCGCAGCCEGTCTTCAGGCCTCGGCCCGGGGACTCTCTGCCATCCCGA
GAGACCCGCTACGTGGAGCTGTATGTGGTCGTGGACAATGCAGAGTTCCAGATGCTGGGG
AGCGRAGCAGCCGTGCGTCATCGGGTGCTGGAGGTGCTGAATCACGTGGACAAGCTATAT
CAGRAACTCAACTTCCGTGTGGTCCTGGTGGGCCTGGAGATTTGGAATAGTCAGGACAGE
TTCCACGTCAGCCCCGACCCCAGTGTCACACTGGAGAACCTCCTGACCTGGCAGGCACGG
CAACGGACACGGCGGCACCTGCATGACAACGTACAGCTCATCACGGGTGTCGACTTCACC
GGGACTACTGT TTTGCCAGGGTGTCCGCCATGTGCTCCCACAGCTCAGGGGCTGTG
AACCAGGACCACAGCAAGAACCCCGTGGGCGTGGCCTGCACCATGGCCCATGAGATGGGC
CACRACCTGGGCATGGACCATGATGAGAACGTCCAGGGCTGCCGCTGCCAGGARACGCTTC
GAGGCCGGCCGCTGCATCATGGCAGGCAGCATTGGCTCCAGTTTCCCCAGGATGTTCAGT
GACTGCAGCCAGGCCTACCTGGRGRGCTTTTT CGGCCGCAGT TGT TCG
ARCGCCCCTGACCTCAGCCACCTGGTGGGCGGCCCCGTGTGTGGGAACCTGTTTGTGGAG
CGTGGGGAGCAGTGCCACTGCGGCCCCCCCGAGGACTGCCGGAACCGCTGCTGCAACTCT
ACCACCTGCCAGCTGGCTGAGGGGGCCCAGTGTGCGCACGGTACCTGCTGCCAGGAGTGC
AAGGTGAAGCCGGCTGGTGAGCTGTGCCGTCCCAAGAAGE. TGTGTGACCTCGAGGAG
TTCTGTGACGGCCGGCACCCTGAGTGCCC AGACGCCTT GGAGAACGGCACGCCC
TGCTCCGGGGGCTACTGCTACAACGGGGCCTGTCCCACACTGGCCCAGCAGTGCCAGGCC
TTCT CCAGGTGGGCAGGCTGCCGAGGAGTCCTGCTTCTCCTATGACATCCTACCA
GGCTGCRAAGGCCAGCCGGTACAGGGCTGACATGTGTGGCGTTCTGCAGTGCARGGGTGGG
CAGCAGCCCCTGGGGCGTGCCATCTGCATCGTGGATGTGTGCCACGCGCTCACCACAGAG
GATGGCACTGCGTATGAACCAGTGCCCGAGGGCACCCGGTGTGGACCAGAGAAGGTTTGC
TGGAAAGGACGTTGCCAGGACTTACACGTTTACAGATCCAGCAACTGCTCTGCCCAGTGC
CACAACCAT TGTGCAACCACAAGCAGH TGCCACTGCCACGCGGGCTGGGCCCCG
CCCCACTGCGCGAAGCTGCTGACTGAGGTGCACGCAGCGTCCGGGAGCCTCCCCGTCCTC
GTGGTGGTGGTTCTGGTGCTCCTGGCAGTTGTGCTGGTCACCCTGGCAGGCATCATCGTC
TACCGCAAAGCCCGGAGCCGCATCCTGAGCAGGAACGTGGCTCCCAAGACCACAATGGGG
CGCTCCARCCCCCTGTTCCACCAGGCTGCCAGCCGCGTGCCGGCCAAGGGCGGGGCTCCA
GCCCCATCCAGGGGCCCCCARGAGCTGGTCCCCACCACCCACCCGGGCCAGCCCGCCCGA
CACCCGGCCTCCTCGGTGGCTCTGAAGAGGCCGCCCCCTGCTCCTCCGGTCACTGTGTCC
AGCCCACCCTTCCCAGTTCCTGTCTACACCCGGCAGGCACCAAAGCAGGTCATCAAGCCA
ACGTTCGCACCCCCAGTGCCCCCAGTCAAACCCGGGGCTGGTGCGGCCAACCCTGGTCCA
GCTGAGGGTGCTGTTGGCCCARAGGTTGCCCTGAAGCCCCCCATCCAGAGGAAGCAAGGA
GCCGGAGCTCCCACAGCACCCTAGGGGGGCACCTGCGCCTGTGTGGARATTTGGAGAAGT
TGCGGCAGAGAAGCCATGCGTTCCAGCCTTCCACGGTCCAGCTAGTGCCGCTCAGCCCTA
GACCCTGACTTTGCAGGCTCAGCTGCTGTTCTAACCTCAGTAATGCATCTACCTGAGAGG
CTCCTGCTGTCCACGCCCTCAGCCARTTCCTTCTCCCCGCCTTGGCCACGTGTAGCCCCA
GCTGTCTGCAGGCACCAGGCTGGGATGAGCTGTGTGCTTGCGGGTGCGTGTGTGTGTACG
TGTCTCC. TGGCCGCTGGTCTCCCGCTGTGTTCAGGAGGCCACATATACAGCCCCTCC
CAGCCACACCTGCCCCTGCTCT CCTGCTGAGCCGGCTGCCCTGGGCACCCGGTT
AGGCAGCACAGACGTGGGGCATCCCCAGAAAGACTCCATCCCAGGACCAGGTTCCCCTCC
GTGCTCTTCGAGAGGGTGTCAGTGAGCAGACTGCACCCCAAGCTCCCGACTCCAGGTCCC
CTGATCTTGGGCCTGTTTCCCATGGGATTC! GCCCCAGCTTTGTGTGTGTT
TAAGCTTAGGAATGCCCTTTATGGARAGGGCTATGTGGGAGAGTCAGCTATCTTGTCTGG
TTTTCTTGAGACCTCAGRTGTGTGTTCAGCAGGGCTGARAGCTTTTATTCTTTAATAATG
AGARATGTATATTTTACTAATARRTTATTGACCGAGTTCTGTAGATTCTTGTTAGA
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CTTAGATATTAAACTGATAGGATAAGATATAAAATAATTTARGATTGCTGATATATGTTT
TARAATTAATTATTTGCTCAAGCATTTGTGACAATTTACAGTTCTAATTGAGGTTTTARA
TTTAGTAGTTTGTAGGTATTTTAAGTTTTGCCCCTGAATTCTTTATAGGTGCTGATARGC
CTTTGGTTAAGTTTTACTCCATGARAGACTATTACT TGTARTCTCAAT:
GARCTTTAATAARGCTTGACTAAATATTT. CACATTGTGTTCAGTGAAACTTTGTA
TATAATGAATAGAATAAT. GATTATGTTGGATGACTAGTCTGTAATTGCCTCAAGGA
ABGCATACAATGAATAAGTTATTTTGGTACTTCCTCAAAATAGCCARCACAATAGGGARR
TGGAGAAAATGTACTCTGAACACCATGAAAAGGGAACCTGAAAATCTAATGTGTAAACTT
TGACATTAGH G CTCTC TRATCTGAG
ATGCATGAAAGGCAAACATTCACTAGAGCTGGAATTTCCCTAAGTCTATGCAGGGATAAG
TAGCATATTTGACCTTCACCATGATTATCAAGCACTTCTTTGGAACTGTGTIGGTGCTGC
TGGCCTCTACCACTATCTTCTCTCTAGATTTGARACTGATTATCTTCCAGCARRGACARG
TGAATCAAGAAAGTTTAAAACTCTTGAATAAGTTGCAAACCTTGTCAATTCAGCAGTGTC
TACCACACAGGAAAMACTTTCTGCTTCCTCAGAAGTCTTTGAGTCCTCAGCAGTACCAAA
AAGGACACACTCTGGCCATTCT TGAGATGCTTCAGCAGATCTTCAGCCTCTTCAGGSG
CAAATATTTCTCTGGATGGTTGGGAGGARAACCACACGGAGARATTCCTCATTCARCTTC
ATCARCAGCTAGAATACCTAGAAGCACTCATGGGACTGGAAGCAGAGAAGCTAAGTGGTA
CTTTGGGTAGTGATAACCTTAGATTACARGTTARARTGTACTTCCGAAGGATCCATGATT
ACCTGGAAARCCAGGACTACAGCACCTETGCCTGGGCCATTGTCCAAGTAGARATCAGCC
GATGTCTGTTCTTTGTGTTCAGTCT! CTGAGCARAC CCTTGA
ACGRCATGAAGCAAGAGCTTACTACAGAGTTTAGRAGCCCGAGGTAGGTGGAGGGACTAG
AGGACTTCTCCAGACATGATTCTTCAT: TGGTARTACAARTTTATAGTACAATCACAT
TGCTTTGATTTIGTGTATATATATATTTATCTGAGTTTTARGATTGTGCATATTGACCAC
TTGTTTTTATTTTGTAATGTGGCTTTATATATTCTATCCATTTTAAATTGTTTGTATG
TCAAAATAAATTCATTAATATGGTTGATTCTTCAAAAAAAARRRARAANANINIANNAAAN
AR
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CTTGGCCTACAGCCCGGCGGGCATCAGCTCCCTTGACCCAGTGGATATCGGTGGCCCCG
TTATTCGTCCAGGTGCCC. CCGCCTGCAGCATGARCCTGTGGCTCCTGG
CCTGCCTGGTGGCCGGCTTCCT CCTGGGC GCTGTCCACACCCAAGGTGTCT
TTGAGGACTGCTGCCTGGCCTACCACTACCCCATTGGGTGGGCTGTGCTCCGGCGCGCCT
GGACTTACCGGATCCAGGAGGTGAGCGGGAGCTGCAATCTGCCTGCTGCGATATTCTACC
TCCCCAAGAGACACAGGAAGGTGTGTGGGAACCCCARAAGCAGGGAGGTGCAGAGAGCCA
TGAAGCTCCTGGATGCTCGAAATAAGETTTTTGCAARAGCTCCACCACAACACGCAGACCT
TCCAAGGCCCTCATGCTGTAARAGAAGTTGAGTTCTGGAAACTCCAAGTTATCATCGTCCA
AGTTTAGCAATCCCATCAGCAGCAGCAAGAGGAATGTCTCCCTCCTGATATCAGCTAATT
CAGGACTGTGAGCCGGCTCATTTCTGEGCTCCATCGGCACAGGAGGGGCCGGATCTTTCT
CCGATAARACCGTCGCCCTACAGACCCAGCTGTCCCCACGCCTCTGTCTTTTGGGTCAAG
TCTTAATCCCTGCACCTGAGTTGGTCCTCCCTCTGCACCCCCACCACCTCCTGCCCGTCT
GGCAACTGGAAAGAGGGAGTTGGCCTGATTTTAAGCCTTTTGCCGCTCCGGGGACCAGCA
GCAATCCTGGGCAGCCAGTGGCTCTTST. GACTTAGGATACCTCTCTCACTTTCT

TTTCTTGCCGTCCACCCCGGGCCATGCCAGTGTGT TCTGGGTCCCTCT CTCT
GGTCAGTTCAAGGATGCCCCTCCCAGGCTATGCTTTTCTATAACTTTTAAATAAACCTTG
GGGGGTGATGGAGTC.

gooooaad

MNLWLLACLVAGFLGAWAPAVHTQGVFEDCCLAYHYPIGWAVLRRAWTYRIQEVSGSCNL
PAATFYLPKRHRKVCGNPKSREVORAMKLLDARNKVFAKLHHNTQTFOGPHAVKKLSSGN
SKLSSSKFSNPISSSKRNVSLLISANSGL
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CAGGAGTGACTTGGAACTCCATTCTATCACTATGAAGAAAAGTGGTGTTCTTTTCCTCTT
GGGCATCATCTTGCTGGTTCTGATTGGAGTGCAAGGAACCCCAGTAGTGAG TCG
CTGTTCCTGCATCAGCACCAACCAAGGGACTATCCACCTACAATCCTTGAARAGACCTTAR
ACAATTTGCCCCAAGCCCTTCCTGCGAGAARATTGARATCATTGCTACACTGAAGAATGG
AGTTCAAACATGTCT, TTCAGCAGATGTG r‘TGATTP\AAAAGTGGGA
a GGTCAGCC. G. TGGG CATC
TCTGAAAGTTCGAAAATCTCAACGTTCTCGTCAAAAGAAGACTACATAAGAGACCACTTC
ACCAATAAGTATTCTGTGTTAAAAATGTTCTATTTTAATTATACCGCTATCATTCCAAAG
GAGGATGGCATATAATACAAAGGCTTATTAATTTGACTAGAAAATTTAAAACATTACTCT
GAAATTGTAACTAAAGTTAG. TTGATTTTAAGAATCCAAACGTTAAGAATTGTTAAA
GGCTAA
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MKKSGVLFLLGIILLVLIGVQGTPVVRKGRCSCISTNQGTIHLOSLKDLKQFAPSPSCEK
IEIIATLKNGVQTCLNPDSADVKELIKKNEKQVSQKKKOKNGKKHOKKKVLKVRKSQORSR
OKKTT

Pt
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GTAGGCAGCAACTCACCCTCACTCAGAGGTCTTCTGGTTCTGGARRCARCTCTAGCTCAG
CCTTCTCCACCATGAGCCTCAGACTTGATACCACCCCTTCCTGTARCAGTGCGAGACCAC
TTCATGCCTTGCAGGTGCTGCTGCTTCTGTCATTGCTGCTGACTGCTCTGGCTTCCTCCA
cc. C T. TTGGC GAGG, ‘TCTAGACAGTGACT
TGTATGCTGRACTCCGCTGCATGTGTATARAGACAACCTCTGGAATTCATCCCARARACA
TCCAAAGTTTGGAAGTGATCGGG. GGAACCCATTG CC. ‘TCGAAGTGATAGCCA
CACTGAAGGATGGGAGGAARATCTGCCTGGACCCAGATGCTCCCAGAATCARGRARATTG
TACAGARARAATTGGCAGGTGATGAATCTGCTGATTAATTTGTTCTGTTTCTGCCARRCT
TCTTTAACTCCCAGGAAGGGTAGAATTTTGAAACCTTGATTTTCTAGAGTTCTCATTTAT
TCAGGATACCTATTCTTACTGTATTAARATTTGGATATGTGTTTCATTCTGTCTCAAAAA
TCACATTTTATTCTG. TTGGTT. TGG TG, T. T

GCCTGGTTTCAACCCTCTAATTCTTGCCA
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GAGCTATTTATCCCTAGGTCCTTTCCTCCTGCACGTCAGCTTTGAGCCCCGAGCTGGTGC
TTCTGCTCTCTGAGACATGGCAGGCCTGATGACCATAGTAACCAGCCTTCTGTTCCTTGG
TGTCTGTGCCCACCACATCATCCCTACGGGCTCTGTGGTCATCCCCTCT TGCTGCAT
TTCTTTGTTTCCARGAGAATTCCTGAGAACCGAGTGGTCAGCTACCAGCTGTCCAGCAG
GAGCACATGCCTCAAGGCAGGAGTGATCTTCACCACCAAGARGGGCCAGCAGTTCTGTGG
CGACCCCAAGCAGGAGTGGGTCCAGAGGTACATGAAGAACCTGGACGCCAAGCAGAAGAA
GGCTTCCCCTAGGGCCAGGGCAGTGGCTGTCAAGGGCCCTGTCCAGAGATATCCTGGCAR
CCARACCACCTGCTARTCCCCGCCCAGCCCTCCAGCCCTGAGTTTGGGCCTGAGCTGCTT
GGCGGGCTACTCGGGGCCTGGAGAAGCCACAGTGATGGGGGGAAGAGCTAATTTTCCTGT
TTCTTAGCAACACTCTCCAGGGATGTGTCTCTTCTATGAAARACCCGAGGGAGCAGGTGA
TGTGGTTCCCGGGGGCTGAGCAATGGCTCCARGCATCCAAGGCCCCTTGCCTTTCTGGAG
CTGGGTGAGAAGATCCCAGAAGGAGAGCAGTGGCAACTCTTTGCCTTCTCCTCCTGACCT
TTCTGATGCTTTTTCTTTITTTTTTTTTTCTGAGACGGAGTCTCGCTCTGTCACCCAG
GCTGGAGTGCAGTGGCACAATCTCGGTTCACTGCAACCTCCGCCTCCTGGGTTCAAGTGA
TTCTCGTGCCTCAGCCTCCCGAGTACCTGGGACTACAGGTGTGTACCACCACACCCAACT
AACTTTTGTATTTTTAGTAGAGATGAGGTTTCACCATGTTGGCCAGGCTGGTCT CT
CCTGGCCTCAAGTGATCTACCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAG
CCACCACACCCAGCCTACTCAAACTTTTATGTTG! TCATAATTTTTTTTT
TTTTAAAGGAAATGAACGTGGAGGACTGGGGTGAAGGGCCAGCCTGGGTAGTTTAATCTT
TTTGGGAAGACATGACTTTAAGGAGATTCCCTGCTTTGTGACAGGTTGCTCCATGCTGTC
TTGGGGACAAGGGCCTGTACTGCCTTCAAATCTGGGCTCACCCCACATTTTGGTGAGGGG
AGAT; T TT; AAGRCTCTAGCTTTTTTTTTCTATGCATGAT
ATACTGTGTGGGTTTATCAAGAGTGTAGACACAGTTGCTGTTCTCARATAATAGGCCAAA
TAAAATGCGATTCTTTTTTTCTTTGA

gooooad

MAGLMTIVTSLLFLGVCAHHIIPTGSVVIPSPCCMFFVSKRIPENRVVSYQLSSRSTCLK
AGVIFTTKKGQQFCGDPRQEWVORYMKNLDAKQKKASPRARAVAVKGPVQRYPGNQTTC

oYL
1-1
e A v
e

N-7"U 2 AR
115-118

CAMP- JUF eGMP- (ALY 1A T —
94-97

U REAEIBA

N- U R b AL
62-67

70-75

114-119

A 1A v (intecrine/ A E N A L)
25-89

gooooo
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LRCMCIKTTSGIHPKNIQSLEVIGKGTHCNQVEV IATLKDGRKICLDPDAPRIKKIVQKK,
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AABACAAAACATTTGAGRARCACGGCTCTAAACTCATGTAAAGAGTGCATGARGGARAGT
ARAAACAGRAATGGAARGTGGCCCAGAAGCATT: GTGGARATCAGTATGTTCCCT
ATTTAAGGCATTTGCAGGAAGCAAGGCCTTCAGAGAACCTAGAGCCCAAGGTTCAGAGTC
ACCCATCTCAGCAAGCCCAGAAGTATCTGCAATATCTACGATGGCCTCGCCCTTTGCTTT
ACTGATGGTCCTGGETGGTGCTCAGCTGCAAGTCAAGCTGCTCTCTGGGCTGTGATCTCCC
TGAGACCCACAGCCTGGATAACAGGAGGACCTTGATGCTCCTGGCACAAATGAGCAGAAT
CTCTCCTTCCTCCTGTCTGATGGACAGACATGACTTTGGATTTCCCCAGGAGGAGTTTGA
TGGCRACCAGTTCCAGAAGGCTCCAGCCATCTCTGTCCTCCATGAGCTGATCCAGCAGAT
CTTCAACCTCTTTACCACAAAAGATTCATCTGCTGCTTGGGATGAGGACCTCCTAGACAA
ATTCTGCACCGAACTCTACCAGCAGCTGAATGACTTGGAAGCCTGTGTGATGCAGGAGGA
GAGGGTGGGAGAAARCTCCCCTGATGARTGCGGACTCCATCTTGGCTGTGARGARATACTT
CCGAAGAATCACTCTCTATCTGACAGA TACAGCCCTTGTGCCTY TGT
CAGAGCAGAAATCATGAGATCCCTCTCTTTATCAACAAACTTGCAAGARAGATTAAGGAG
GAAGGAATAACATCTGGTCCAACATGAARACAATTCTTATTGACTCATACACCAGGTCAC
GCTTTCATGAATTCTGTCATTTCAAAGACTCTCACCCCTGCTATAACTATGACCATGCTG
ATARRCTGATTTATCTATTTARATATTTATTTAACTATTCATAAGATTTARRTTATTTTT
GTTCATATAACGTCATGTGCACCTTTACACTGTGGTTAGTGTAATAAAACATGTTCCTTA
TATTTACTCAATCCATTATTTTGTGTTGTTCATTAAACTTTTACTATAGGAACTTCCTGT
ATGTGTTCATTCTTTAATATGAAATTCCTAGCCTGACTGTGCAACCTGATTAGAGAATAL
AGGGTATATTTTATTTGCTTATCATTATTATATGTARGA




oooooao

MASPFALLMVLVVLSCKSSCSLGCDLPETHSLDNRRTLMLLAQMSRISPSSCLMDRHDFG
FPQEEFDGNQFQKAPATSVLHELIQQIFNLFTTKDSSAAWDEDLLDKFCTELYQQLNDLE
ACVMQEERVGETPLMNADS ILAVKKYFRRITLYLTEKKYSPCAWEVVRAEIMRSLSLSTN
LQERLRRKE
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GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGA
GGGGACCAGAAGGGTGAGCTACGTTGGCTTTCTGGRAGGGGAGGCTATATGCGTCAATTC
CCCARRACARGTTTTGACATTTCCCCTGARATGTCATTCTCTATCTATTCACTGCARGTG
CCTGCTGTTCCAGGCCTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGRAT
AAAGGAGCCACGACCTGTGCCACCAACTCGCACTCAGACTCTGAACTCAGACCTGAAATC
TTCTCTTCACGGGAGGCTTGGCAGTTTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCT
ARGATGAARGCCTCTAGTCTTGCCTTCAGCCTTCTCTCTGCTGCGTTTTATCTCCTATGG
ACTCCTTCCACTGGACTGARGACACTCAATTTGGGAAGCTGTGTGATCGCCACARACCTT
CAGGARATACGARATGGATTTTCTGAGATACGGGGCAGTGTGCARGC CRARAGATGGARAC
ATTGACATCAGAATCTT. TGAGTCTTTGC. CAC. GCCTGCGAATCGA
TGCTGCCTCCTGCGCCATTTGCTAAGACTCTATCTGGACAGGGTATTTAAAAACTACCAG
ACCCCTGACCATTATACTCTCCGGARGATCAGCAGCCTCGCCAATTCCTTTCTTACCATE
AAGAAGGACCTCCGGCTCTCTCATGCCCACATGACATGCCATTGTGGGGAGGRARGCARTG
ARGAAATACRGCCAGATTCTGAGTCACTTTGARAAGCTGGRACCTCAGGUAGCAGTTCTG
ARGGCTTT CTAGACATTCTTCTGCAAT T GAATAGGAGG.

AGTGATGCTGCTGCTAAGAATATTCGAGGTCAAGAGCTCCAGTCTTCAATACCTGCAGAG
GAGGCATGACCCCAAACCACCATCTCTTTACTGTACTAGTCTTGTGCTGGTCACAGTGTA
TCTTATTTATGCATTACTTGCTTCCTTGCATGATTGTCTTTATGCATCCCCRATCTTAAT
TGAGACCATACTTGTATAAGATTTTTGTAATATCTTTCTGCTATTGGATATATTTATTAG
TTAATATATTTATTTATTTTTTGCTATTTAATGTATTTATTTTTTTACTTGGACATGAAR
CTTTAAAAAAATTCACAGATTATATTTATAACCTGACTAGAGCAGGTGATGTATTTTTAT
ACAGTAAAAAAAAAAAACCTTGTAAATTCTAGAAGAGTGGCTAGGGGGGTTATTCATTTG
TATTCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGATATTTGAAATTGAACC
AATGACTACTTAGGAT TTGTGGAATAAGTTTTGATGT TTGCACATCTACCTTA
CAATTACTGACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCTTCCAGCCAGG
AATCCTACACGGCCAGCATGTATTTCTACAAATAAAGTTTTCTTTGCATACCARARAARR

AAAAAAAAAAA
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MNFQORLQSLWTLARPFCPPLLATASQMOMVVLPCLGFTLLLWSQVSGAQGQEFHFGPCQ
VKGVVPQKLWEAFWAVKDTMQAQDNITSARLLQQEVLQNVSDAESCYLVHTLLEFYLKTV
FKNHHNRTVEVRTLKSFSTLANNFVLIVSQLQPSQENEMFS IRDSAHRRFLLFRRAFKQL
DVEAALTKALGEVDILLTWMQKFYKL
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AAGGAGCAGCCCGCAAGCACCAAGTGAGAGGCATGAAGTTACAGTGTGTTTCCCTTTGGC
TCCTGGGTACAATACTGATATTGTGCTCAGTAGACAACCACGGTCTCAGGAGATGTCTGA
TTTCCACAGACATGCACCATATAG, TTTCC. GAGCCATCCRAG
CTAAGGACACCTTCCCARATGTCACTATCCTGTCCACATTGGAGACTCTGCAGATCATTA
AGCCCTTAGATGTGTGCTGCGTGACCAAGAACCTCCTGGCGTTCTACGTGGACAGGGTGT
TCAAGGATCATCAGGAGCC. .CCCC. TCTT! TCAGCAGCATTGCCAACT
CTTTCCTCTACATGCAGARRRCTCTGCGGCAATGTCAGGAACAGAGGCAGTGTCACTGCA
GGCRGGAAGCCACCAATGCCACCAGAGTCATCCATGACAACTATGATCAGCTGGAGGTCC
ACGCTGCTGCCATTARATCCCTGGGAGAGCTCGACGTCTTTCTAGCCTGGATTAATAAGA
ATCATGAAGTAATGTTCTCAGCTIGATGACAAGGAACCTGTATAGTGATCCAGGGATGAA
CACCCCCTGTGCGGTTTACTGTGGG. CAGCCCACCTT GAGATGGGGARA
GGCCCCTTGCAGCTGARARGTCCCACTGGCTGGCCTCAGGCTGTCTTATTCCGCTTGARAR
TAGGCAAAAAGTCTACTGTGGTATTTGTAATAAACTCTATCTGCTGARAAGGGCCTGCAGG
CCATCCTGGGAGTAAAGGGCTGCCTTCCCATCTAATTTATTGTAAAGTCATATAGTCCAT
GTCTGTGATGTGAGCCAAGTGATATCCTGTAGTACACATTGTACTGAGTGGTTTTTCTGA
ATAAATTCCATATTTTACCTATGA
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MKASSLAFSLLSAAFYLLWTPSTGLKTLNLGSCVIATNLQETRNGFSETRGSVQAKDGN T
DIRILRRTESLODTKPANRCCLLRHLLRLYLDRVFKNYQTPDHYTLRKISSLANSFLTIK
KDLRLSHAHMTCHCGEEAMKKYSQILSHFEKLEPQAAVVKALGELDILLQWMEETE
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TGAAATGACTTCCACGGCTGGGACGGGAACCTTCCACCCACAGCTATGCCTCTGATTGGT
GAATGGTGAAGGTGCCTGTCTAACTTTTCTGTARRAAGAACCAGCTGCCTCCAGGCAGCC
AGCCCTCAAGCATCACTTACAGGACC, Ci TGACTGTGATGAGGAGCTGC
TTTCGCCAATTTAACACCARGRAGAATTGAGGCTGCTTGGGAGGARGGCCAGGAGGARACA
CGAGACTGAGAGATGAATTTTCRACAGAGGCTCCARAGCCTGTGGACTTTAGCCAGACCC
TTCTGCCCTCCTTTGCTGGCGACAGCCTCTCARATGCAGATGGTTGTGCTCCCTTGCCTG
GGTTTTACCCTGCTTCTCTGGAGCCAGGTATCAGGGGCCCAGGGCCARGRATTCCACTTT
GGGCCCTGCCARGTGAAGGEGGTTGTTCCCC: CT: CTGGGCTGT

AAAGACACTATGCAAGCTCAGGATAACATCACGAGTGCCCGGCTGCTGCAGCAGGAGGTT
CTGCAGAACGTCTCGGATGCTGAGAGCTGTTACCTTGTCCACA! TGCTGGAGTTCTAC
TTGAARACTGTTTTCAAARACCACCACAATAGAACAGTTGAAGTCAGGACTCTGAAGTCA
TTCTCTACTCTGGCCAACAACTTTGTTCTCATCGTGTCACAACTGCAACCCAGTCAAGAA
AATGAGATGTTTTCCATCAGAGACAGTGCACACAGGCGGTTTCTGCTATTCCGGAGAGCA
TTCARACAGTTGGACGTAGAAGCAGCTCTGACCARAGCCCTTGGGGARGTGGACATTCTT
CTGACCTGGATGCAGAARRTTCTACAAGCTCTGARTGTCTAGACCAGGACCTCCCTCCCCC
TGGCACTGGTTTGTT TGTGTCATTTCARACAGTCTCCCTTCCTATGCTGTTCACTGS
ACACTTCACGCCCTTGGCCATGGGTCCCATTCTTGGCCCAGGATTATTGTCARAGAAGTC
ATTCTTTAAGCAGCGCCAGTGACAGTCAGGGAAGGTGCCTCTGGATGCTGTGAAGAGTCT
ACAGAGAAGATTCTTGTATTTATTACAACTCTATTTAATTAATGTCAGTATTTCAACTGA
AGTTCTATTTATTTGTGAGACTGTAAGTTACATGARGGCAGCAGAATATTGTGCCCCATG
CTTCTTTACCCCTCACARTCCTTGCCACAGTGTGGGGCAGTGGATGGGTGCTTAGTARGT
ACTTAATARACTGTGGTGCTTTTTTTGGCCTGTCTTTGGATTGTTARARAACAGAGRGGS
ATGCTTGGATGTAAARACTGAACTTCAGAGCATGARAATCACACTGTCTTCTGATATCTGC
AGGGACAGAGCATTGGGGTGGGGGTAAGGTGCATCTGTTTG! GTAARCGATAARRATG
TGGATTAAAGTGCCCAGCACAARGCAGATCCTCAATAAACATTTCATTTCCCACCCACAC
TCGCCAGCTCACCCCATCATCCCTTTCCCTTGGTGCCCTCCTTTTTTTTTTATCCTAGTC
ATTCTTCCCTAATCTTCCACTTGAGTGTCAAGCTGACCTTGCTGATGGTGACATTGCACC
TGGATGTACTATCCAATCTGTGATGACATTCCCTGCTAATARARGACARCATAACTCCAR

gooooo

MKLQCVSLWLLGTILILCSVDNHGLRRCLISTDMHHIEESFQEIKRAIQAKDTFPNVTIL
STLETLQIIKPLDVCCVTKNLLAFYVDRVFKDHQEPNPKILRKISSIANSFLYMQKTLRQ
CQEQRQCHCRQEATNATRVIHDNYDQLEVHARATIKSLGELDVFLAWINKNHEVMFSA
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CCTTTCGAAGCCTTTGCTCTGGCACAACAGGTAGTAGGCGACACTGTTCGTGTTGTCAAC
ATGACCAACAAGTGTCTCCTCL. TTGCTCTCCTGTTGTGCTTCTCCACTACAGCTCTT
TCCATGAGCTACAACTTGCTTGGATTCCTACARAGARGCAGCARTTTTCAGTGTCAGAARG
CTCCTGTGGCAATTGAATGGGAGGCTTGAATACTGCCTCAAGGACAGGATGAACTTTGAC
ATCCCT! TTAAGCAGCTGCAGCAGTTH 'GCCGCATTGACCATC
TATGAGATGCTCCAGAACATCTTTGCTATTTTCAGACAAGATTCATCTAGCACTGGCTGG
AATGAGACTATTGTTGAGAACCTCCTGGCTAATGTCTATCATCAGATAAACCATCTGAAG
ACAGTCCTGGA CT G TTTCACC CTCATGAGCAGT
CTGCACCTGAAAAGATATTATGGGAGGATTCTGCATTACCTGAAGGCCAAGGAGTACAGT
CACTGTGCCTGGACCATAGTCAGAGTGGAAATCCTAAGGAACTTTTACTTCATTAACAGA
CTTACAGGTTACCTCCGAAACTIGAAGATCTCCTAGCCTGTGCCTCTGGGACTGGACAATT
GCTTCAAGCATTCTTCAACCAGCAGATGCTGTTTAAGTGACTGATGGCTARTGTACTGCA
TATGAAAGGACACTAGAAGATTTTGAAATTTTTAT TARATTATGAGTTATTTTTATTTAT
TTAAATTTTATTTTGGAAAATARATTATTTTTGGTGCAAAAGTCAAAAAAAAAAAARRAA
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MTNKCLLQIALLLCFSTTALSMSYNLLGFLORSSNFQCQKLLWQLNGRLEYCLKDRMNFD
1PEEIKQLOQFQKEDAALTIYEMLQNIFATFRQDSSSTGWNET IVENLLANVYHQINHLK
TVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHYLKAKEYSHCARTIVRVEILRNFYFINR
LTGYLRN
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GAAAGATCAGTTAAGTCCTTTGGACCTGATCAGCTTGATACAAGAACTACTGATTTCAAC
TTCTTTGGCTTAATTCTCTCGGAAACGATGAAATATACAAGTTATATCTTGGCTTTTCAG
CTCTGCATCGTTTTGGGTTCTCTTGGCTGTTACTGCCAGGACCCATATGTAAAAGAAGCA
GAAAACCTTAAGAAATATTTTAATGCAGGTCATTCAGATGTAGCGGATAATGGAACTCTT
TTCTTAGGCATTTTGAAGAATTY TAATGCAGRGCCAR
ATTGTCTCCTTTTACTTCAAACTTTTTAAAAACTTTAAAGATGACCAGAGCATCCAAAAG
AGTGTGGAGACCATCARGGAAGACATGAATGTCAAGTTTTTCAATAGCARCARARAGRAR
CGAGATGACTTCGAAAAGCTGACTAATTATTCGGTAACTGACTTGAATGTCCAACGCAAR
GCAATACATGAACTCATCCAAGTGATGGCTGAACTGTCGCCAGCAGCTAAAACAGGGAAG
CGAAAAAGGAGTCAGATGCTGTTTCGAGGTCGAAGAGCATCCCAGTAATGGTTGTCCTGC
CTGCAATATTTGAATTTTARATCTAAATCTATTTATTAATATTTARCATTATTTATATGS
GGAATATATTTTTAGACTCATCAATCAAATAAGTATTTATAATAGCARCTTTTGTGTAAT
GAARATGAATATCTATTAATATATGTATTATTTATAATTCCTATATCCTGTGACTGTCTC
ACTTAATCCTTTGTTTTCTGACTAATTAGGCAAGGCTATGTGATTACAAGGCTTTATCTC
AGGGGCCAACTAGGCAGCCAACCTAAGCAAGATCCCATGGGTTGTGTGTTTATTTCACTT
GATGATACAATGAACACTTATAAGTGAAGTGATACTATCCAGTTACTGCCGGTTTGAAAA
TATGCCTGCAATCTGAGCCAGTGCTTTAATGGCATGTCAGACAGAACTTGAATGTGTCAG
GTGACCCTGATGAAAACATAGCATCTCAGGAGATTTCATGCCTGETGCTTCCARRTATTG
TTGACAACTGTGACTGTACCCARATGGAAAGTAACTCATTTGTTARAATTATCARTATCT
AATATATATGAATAAAGTGTAAGTTCACAACTAA

a/B KA
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GCTAGACCGAGCCCTGGGAGGCTACGGGCTCCCCC CCCTGC C T
TTTGAGCTCAGGCGCCTCTAGCGGCGGCCCCCAGRARTCTGACTCGCGAGGCCAGAGTTG
CAGGGACTGAATAGCAAACTGAGGCTGAGTAGGGAACAGACCATGAGGTCAGTGCAGATC
TTCCTCTCCCAATGCCGTTTGCTCCTTCTACTAGTTCCGACAATGCTCCTTAAGTCTCTT
GGCGAAGATGTAATTTTTCACCCTGAAGGGGAGTTTGACTCGTATGAARGTCACCATTCCT
GAGAAGCTGAGCTTCCGGGGAGAGGTGC: TGTGGTCAGTCCCGTGTCCTACCTACTG
CAGTTAAAAGGCAAGAAGCACGTCCTCCATTTGTGGCCCARGAGACTTCTGTTGCCCC
CATCTGCGCGTTTTCTCCTTCACAGAACAT CTGCTGGAGGATCATCCTTACATA
CCAAAGGACTGCAACTACATGGGCTCCGTGAAAGAGTCTCTGGACTCTAAAGCTACTATA
AGCACATGCATGGGGGGTCTCCGAGGTGTATTTAACATTGATGCCAAACATTACCAAATT
GAGCCCCTCAAGGCCTCTC TTTTGAACATGTCGTCTATCTCCTGAAGARAGAGCAG
TTTGGGAATCAGGTTTGTGGCTTAAGTGATGATGARATAGAATGGCAGATGGCCCCTTAT
GAGAATAAGGCGAGGCTAAGGGACTTTCCTGGATCCTATARACACCCARAGTACTTGGAR
TTGATCCTACTCTTTGATCAAAGTAGGTATAGGTTTGTGAACAACAATCTTTCTCAAGTC
ATACATGATGCCATTCTTTTGACTGGGATTATGGACACCTACTTTCAAGATGTTCGTATG
AGGATACACTTAAAGGCTCTTGARGTATGGACAGATTTTAACAAAARTACGCGTTGGATAT
CCAGAGTTAGCTGAAGTTTTAGGCAGATTTGTAATATATAAAAAAAGTGTATTAAATGCT
CGCCTGTCATCAGATTGGE TTTATATCTTC: TATAATGATGCTCTTGCA
TGGTCGTTT GTGTGTTCTCTAGAATATGCTGGATCAGTGAGTACTTTACTAGAT
ACAARTATCCTTGCCCCTGCTACCTGGTCTGCTCATGAGCTGGGTCATGCTGTAGGRATG
TCACATGATGAACAATACTGCCAATGTAGGGGTAGGCTTAATTGCATCATGGGCTCAGGR
CGCACTGGGTTTAGCAATTGCAGTTATATCTCTTTTTTTARACATATCTCTTCGGGAGCR
ACATGTCTARATAATATCCCAGGACTAGGTTATGTGCTTARGAGATGTGGARACARRATT
GTGGAGGACAATGAGGAATGTGACTGTGGTTCCACAGAGGAGTGTCAGAARGATCGGTGT
TGCCAATCAAATTGTAAGTTGCARCCAGGTGCCARCTGTAGCATTGGACTTTGCTGTCAT
GATTGTCGGTTTCGTCCATCTGGATACGTGTGTAGGCAGGARGGARATGAATGTGACCTT
GCAGAGTACTGCGACGGGAATTCAAGTTCCTGCCCAAATGACGTTTATAAGCAGGATGGA
ACCCCTTGCAAGTATGAAGGCCGTTGTTTH TGCAGATCCAGATATATGCAG
TGCCARAGCATTTTTGGACCTGATGCCATGGAGGCTCCTAGTGAGTGCTATGATGCAGTT
AACTTRATAGGTGATCAATTTGGTAACTGTGAGATTACAGGAATTCGARATTTTARARAG
TGTGARAGTGCARATTCAATATGTGGCAGGCTACAGTGTATARATGTTGAAACCATCCCT
GATTTGCCAGAGCATACGACTATAATTTCTACTCATTTACAGGCAGARRATCTCATGTGC
TGGGGCACAGGCTATCATCTATCCATGARACCCATGGGAATACCTGACCTAGGTATGATA
AATGATGGCACCTCCTGT GAAGG TATGTTTT TTGCGTCAATAGC
TCAGTCCTGCAGTTTGACTGTTTGCCTGAGRRAATGCAATACCCGGGGTGTTTGCAACRAC
AGAARRBRCTGCCACTGCATGTATGGGTGGGCACCTCCATTCTGTGAGGAAGTGGGGTAT
GGAGGAAGCATTGACAGTGGGCCTCCAGGACTGCTCAGAGGGGCGATTCCCTCGTCAATT
TGGGTTGTGTCCATCATAATGTTTCGCCTTATTTTATTAATCCTTTCAGTGGTTTTTGT
TTTTTCCGGCAAGTGATAGG. TTAAAACCC, Ci TGCCACTATCC
APAGCAAAAACTGAACAGGAAGAATCTAAAACAAAAACTGTACAGGAAGAATCTAAAACA
APAACTGGACAGGAAGAATCTGAAGCARAAACTGGACAGGAAGAATCTAAAGCARAAACT
GGACAGGAAGAATCT. G TTGAAAGT! CGACCC. GAGTGTCAAG
AAACAAAAAAAGTAACCGGGCAATCCATACTCATTCAGTAACACAGGCTCATTTATTTAA
CCAGCTAATCATTTATCCARAGGCTTTCCATTCTTCTCCC, ATTTTTTTACT

TTAN
TTTCCCACAAGTTTTGATCAGCAAATAAACAGCATTCTTGTTTTGGAAAC

AAAAA
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AGGAGTTGTGAGTTTCCAAGCCCCAGCTCACTCTGACCACTTCTCTGCCTGCCCAGCATC
ATGAAGGGCCTTGCAGCTGCCCTCCTTGTCCTCGTCTGCACCATGGCCCTCTGCTCCTGT
GCACAAGTTGGTACCAACAAAGAGCTCTGCTGCCTCGTCTATACCTCCTGGCAGATTCCA
CARRAGTTCATAGTTGACTATTCTGRRACCAGCCCCCAGTGCCCCAAGCCAGGTGTCATC
CTCCTARACCAAGAGAGGCCGGCAGATCTGTGCTGACCCCARTARGRAGTGGGTCCAGRAR
TACATCAGCGACCTGAAGCTGARATGCCTGAGGGGCCTGGARGCTGCGAGGGCCCAGTGAR
CTTGGTGGGCCCAGGAGGGRACAGGAGCCTGAGCCAGGGCAATGGCCCTGCCACCCTGGR
GGCCACCTCTTCTARGAGTCCCATCTGCTATGCCCAGCCACATTAACTAACTTTAATCTT
AGTTTATGCATCATATTTCATTTTGARATTGATTTCTATTGTTGAGCTGCATTATGARAT
TAGTATTTTCTCTGACATCTCATGACATTGTCTTTATCATCCTTTCCCCTTTCCCTTCAR
CTCTTCGTACATTCAATGCATGGATCARTCAGTGTGATTAGCTTTCTCAGCAGACATTGT
GCCATATGTATCAAATGACAAATCTTTATTGAATGGTTTTGCTCAGCACCACCTTTTAAT

ATATTGGCAGTACTTATTATATAAAAGGTA

gogoooaad

MKGLARALLVLVCTMALCSCAQVGTNKELCCLVYTSWQIPQKFIVDYSETSPQCPKPGVI
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AARCCAGAAACCTCCAATTCTCATGTGGARGCCCATGCCCTCACCCTCCAACATGARAGT
CTCTGCAGCACTTCTCTGTCTGCTGCTCACAGCAGCTGCTTTCAGCCCCCAGGGGCTTGE
TCAGCCAGTTGGGATTAATACTTCAACTACCTGCTGCTACAGATTTATCAATAAGAAAAT
CCCTAAGCAGAGGCTGGAGAGCTACAGAAGGE. CAGTAGCCACTGTCCCCGGGAAG
TGTAATCTTCAAGACCAAACTGGACAAGGAGATCTGTGCTGACCCCACACAGAAGTGGGT
CCAGGACTTTATGAAGCACCTGGACAAGARAACCCAAACTCCARAGCTTTIGAACATTCAT
GACTGAACTGARAACAAGCCATGACTTGAGAAACARATAATTTGTATACCCTGTCCTTTC
TCAGAGTGGTTCTGAGATTATTTTAATCTAATTCTAAGGAATATGAGCTTTATGTAATAA
TGTGAATCATGGTTTTTCTTAGTAGATTTTAAAAGTTATTAATATTTTAATTTAATCTTC
CATGGATTTTGGTGGGTTTTGAACATARAGCCTTGGATGTATATGTCATCTCAGTGCTGT
ARRAACTGTGGGATGCTCCTCCCTTCTNTACCTCATGGGGGTATTGTATAAGTCCTTGCA
AGAATCAGTGCAAAGATTTGCTTTAATTGTTAAGATATGATGTCCCTATGGAAGCATATT
GTTATTATATAATTACATATTTGCATATGTATGACTCCCAAATTTTCACATARAATAGAT
TTTTGTATAAARAAARRABRALAA

gooooao

CGGCTCGAGCCAGGCTCATCAAAGCTGCTCCAGGAAGGCCCARGCCAGACCAGARGACAT
GCAGATCATCACCACAGCCCTGGTGTGCTTGCTGCTAGCTGGGATGTGGCCGGAAGATGT
GGACAGCAAGAGCATGCAGGTACCCTTCTCCAGATGTTGCTTCTCATTTGCGGAGCAAGA
GATTCCCCTGAGGGCAATCCTGTGTTACAGAARATACCAGCTCCATCTGCTCCAATGAGGG
CTTAATATTCAAGCTGAAGAGAGGCARAGAGGCCTGCGCCTTGGACACAGTTGGATGGGT
TCAGAGGCACAGAAARATGCTGAGGCACTGCCCGTCARAAARGAARATGAGCAGATTTCTT
TCCATTGTGGGCTCT CCACATGGCTTCACCTGTCCCCG! \CTACCAGCCCTACA
CCATTCCTTCTGCCCTGCTTTTGCTAGGT CACAGAGGATCTGCTTGGTCTTGATAAGCTA
TGTTGTTGCACTTTAAACATTTAAATTATACAATCATCAACCCCC

oooooao

MQIITTALVCLLLAGMWPEDVDSKSMQVPFSRCCFSFAEQEIPLRAILCYRNTSSICSNE
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AGAAGCCATTGTTCATAATGGTAGGGATACAGGGTCCTTCGTAACAGATTATCAGTATGG
CCTATGCTGGARAGTCTGGTGACCTCTGATTTTTTTTGCTTCCAGGTCTTTGGCCTT
ACTCTTTGTCATATTAGAGTTCCTGGGTCTAGGCCTGGGCAGGATTCATAGGTGCAGCTG
CTTCTGCT TAGACTGCATC! T TGCTGGGTGAGTTCTGGGAGTA
TAGATTCTGACTGGGGTCACTGCTGGGCTGGCCGCCAGTCTTTCATCTGACCCAGGGTTA
AACTGTGGCTTGGGACTGACTCAGGTCCTCTCTTGGGGTCGGTCTGCACATARAAGGACT
CCTATCCTTGGCAGTTCTG! CACCACAATGG ATTGARRATTGACA
CACCTCAGCGGGGGAGCATTCAGGATATCARTCATCGGGTGTGGCTTCTTCAGGACCAGA
CGCTCATAGCAGTCCCGAGGAAGGACCGTATGTCTCCAGTCACTATTGCCTTAATCTCAT
GCCGACATGTH GACCCTTGAG G, CCCCATCTACCTGGGCCTGAATG
GACTCAATCTCTGCCTG. TGTGTGCTAAA TC CCAGCCCACACTGCAGCTGAAGG
TATAATGGATTTGT. CAACCCGAGCCTGTGAAGTCCTTTCTCTTCTACC
ACAGCCAGAGTGGCAGGAACTCCACCTTC TCTGTGGCTTT TGGCTGGTTCATCG
CTGTCAGCTCTGAAGGAGGCTGTCCTCTCATCCTTACCCARGAACTGGGGAAAGCCAACA
CTACTGACTTTGGGTTAACTATGCTGTTTTAAGATAGATTCCTCTGTGATGGAGTATCAA
GACCTTTTGGATTCTGAC TATAAATGTTCCAT
AAAAAGAAAACTGCGCCACTCCTGGGCTTGGCTTATGTCTCAGTGAAGTTACATATGCTG
GTGCTGGTTTGGGTGAAGARCTGCTGTGGTTTATGAAGCTTTCTTTTTTTTTTTARATTT
TATTATTATTATACTTTAAGTTTCAGGGTACATGTGCATGACATGCAGGTTGGTTACATA
TGCATACATGTGCCATGCTGGTATGCTGCACCCATTAACTCGTCATTTAGCATTAGGTAT
ATCTCCTAATGCTATCCCT TCCCCCCACCCCACRACAGT TGTGTGATG
TTCCCCTTCCTGTGTCCATGTGTTCTCATTGTTCAATTTCCACCTATGAGTGAGAAGATG
'GTTTGGTTTTTTGTCCTTGCGATAGTGTGCT SAATAATGGTTTCCAGCTTCATC
CATGTCCCTACAAAGGACATGAACTCATCATTTTTTATGGCTGCTTAGTATTCCATGATG
TATATGTGGCACATTTTCTTAATCCAGTCTATCGTTGTTGGACATTTAGGTTGGTCGTCA
GTGTGGCGATTTCTCAGGGATCTAGAACTAGARATACCATTTTACCTAGCCATCCCATTA
CTGGGTATATACCC, TCATGCTGCTAT;
TTTATAGCAGCACTATTCACAATAGCARBGACTTGGAACCAACCTARATGTCCARCAACG
ATAGACTGGATTRAGAARATGAAGCTTTCACCTARRGTGTTATCACTGGACCTCARRAGC
ATTARATTTGTGRAATAARRATTTTGACATCTARARRRAAAARARAARR
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GGGAAGAGAAGCTGAGAGGAACTCCTCACTCAGCTAGCTTCAGGAGCATGACGTCATCTC
TACCATGGARATTCCACTCACTCTCCTGTGCCCCCACATTTGTCCTAGGCCTCAGRGTCC
CTATARAGAGAGATTCCCARGTCAGTATCAGCACAGGACACAGCTGGGTTCTGAAGCTTC
TGAGTTCTGCAGCCTCACCTCTGAGRARACCTCTTTTCCACCAATACCATGARGCTCTGC
GTGACTGTCCTGTCTCTCCTCATGCTAGTAGCTGCCTTCTGCTCTCCAGCGCTCTCAGCA
CCARTGGGCTCAGA! T GCCTGCTGCTTTTCTTACACCGCGAGGARGCTTCCT
CGCAACTTTGTGGTAGATTACTATGAGACCAGCAGCCTCTGCTCCCAGCCAGCTGTGGTA
TTCCARACCARAAGAAGCAAGCAAGTCTGTGCTGATCCCAGTGRAATCCTGGGTCCAGGAG
TACGTGTATGACCTGGAACTGAACTGAGCTGCTCAGAGACAGGARGTCTTCAGGGARGGT
CACCTGAGCCCGGATGCTTCT TGAGACACATCTCCTCCATACTCAGGACTCCTCTCC
GCAGTTCCTGT TTCTCTTAATTTAATCTTTTTTATGTGCCGTGTTATTGTATTAGGT
GTCATTTCCATTATTTATATTAGTTTAGCCARAGGATAAGTGTCCCCTATGGGGATGGTC
CACTGTCACTGTTTCTCTGCTGTTGCAARATACAT CACATTTGATTCTGTGTGTT
TTCATAATAAAACTTTAAAATAA
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GGTGCAGCTGCAGGCAAGCCTGGCCACTGTTGGCTGCAGCAGGACATCCCAGGCACAGCC
CCTAGGGCTCTGAGCAGACATCCCTCGCCATTGACACATCTTCAGATGCTCTCCCAACTA
GCCATGCTGCAGGGCAGCCTCCTCCTTETGGTTGCCACCATGTCTGTGGCTCARCAGACA
AGGCAGGAGGCGGAT. CTGCK CACTTGTAGTCCAGCACGGCCACTGTAGCTAC
ACCTTCTTGCTGCCCAAGTCTGAGCCCTGCCCTCCGGGGCCTGAGGTCTCCAGGGACTCC
AACACCCTCCAGAGAGARTCACTGGCCAACCCACTGCACCTGGGGAAGTTGCCCACCCAG
CAGGTGARRCAGCTGGAGCAGGCACTGC, GCAGTGGCTGAAGARAGCTAGAG
AGGGCCATCAAGACGATCTTGAGCTCGRAGCTGGAGCAGGTCCAGCAGCARRTGGCCCAG
AATCAGACGGCCCCCATGCTAGAGCTGCGCACCAGCCTCCTGARCCAGRCCACTGCCCAG
ATCCGCAAGCTGACCCGACATGGAGGCTCAGCTCCTGAACCAGACATCAAGAATGGATGCC
CAGATG GAGACCTTTCTGTCCACCAAC, GCTGCTGCTAL.
CAGAAGCTCCAGCAGCTTCAGGGCCARAACAGCGCGCTCGAGRAGCGGTTGCAGGCCCTS
GAGACCAAGCAGCAGGAGGAGCTGGCCAGCATCCTCAGCARGAAGGCGARGCTGCTGRAC
ACGCTGAGCCGCCAGAGCGCCGCCCTCACCARCATCGAGCGCGGCCTGCGCGETCTCAGG
CACAACTCCAGCCTCCTGCAGGACCAGCAGCACAGCCTGCGCCAGCTGCTGECTGTTGTTG
CGGCACCTGGTGCARGARAGGGCTAACGCCTCGGCCCCGGCCTTCATAATGGCAGGTGAG
CAGGTGTTCCAGGACTGTGCAGAGATCCAGCGCTCTGGGGCCAGTGCCAGTGGTGTGTAC
ACCATCCAGGTGTCCAATGCAACGRAGCCCAGGAAGGTGTTCTGTGACCTGCAGAGCAGT
GGAGGCAGGTGGACCCTCATCCAGCGCCGTGAGAATGGCACCGTGAATTTTCAGCGGAAC
TTAC, C. CTTCX CCAGCTH "ACTGGCTGGGCAATGAA
GTGGTGCACCAGCTCACCAGAAGGGCAGCCTACTCTCTGCGTGTGGAGCTGCAAGACTGG
GAAGGCCACGAGGCCTATGCCCAGTACGAACATTTCCACCTGGGCAGTGAGARCCAGCTA
TACAGGCTTTCTGTGGTCGGGTACRGCGGCTCAGCAGGGCGCCAGAGCAGCCTGGTCCTG
CAGAACACCAGCTTTAGCACCCTTGACTCAGACAACGACCACTGTCTCTGCRAGTGTGCC
CAAGTGATGTCTGGAGGGTGGTGCTTTGACGCCTGTGGCCTGTCARACCTCRACGGXGTC
TACTACCACGCTCCCGACAACAAGTACAAGATGGACGGCATCCGCTGGCACTACTTCAAG
GGCCCCAGCTACTCACTGCGTGCCTCTCGCATGATGATACGGCCTTTGGACATCTAACGA
GCAGCTGTGCCAGAGGCTGGACCACRCAGGAGAAGCTCGGACTTGGCACTCCTGGACRARC
CTGGACCCAGATGCAAGACACTGTGCCACCGCCTTCCCTGACACCCTGGGCTTCCTGAGC
CAGCCCTCCTTGACCCAGRAAGTCCAGAAGGGTCATCTGCCCCCCCACTCCCCTCCGTCTG
TGACATGGAGGGTGTTCGGGGCCCATCCCTCTGATGTAGTCCTCGCCCCTCTTCTCTCCC
TCCCCCTTCAGGGGCTCCCTGCCTGAGGGTCACAGTACCTTGAATGGGCTGAGAACAGAC
CAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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ASGVYTIQVSNATKPRKVFCDLQSSGGRWTLIQRRENGTVNFQRNWKDYKQGFGDPAGEH
WLGNEVVHQLTRR SLRVELQDWEGHE. EHFHLGSENQLYRLSVVGYSGSAGRQ
SSLVLQNTSFSTLDSDNDHCLCKCAQVMSGGWWFDACGLSNLNGVY YHAPDNKYKMDGIR
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TTCCTTTCATGTTCAGCATTTCTACTCCTTCCAAGAAGAGCAGCAAAGCTGAAGTAGCAG
CAACAGCACCAGCAGCAACAGCAAAAAACAARCATGAGTGTGAAGGGCATGGCTATAGCC
TTGGCTGTGATATTGTGTGCTACRGTTGTTCAAGGCTTCCCCATGTTCARRAGAGGACGT
TGTCTTTGCATAGGCCCTGGGGTAAAAGCAGTGAAAGTGGCAGATATTGAGAAAGCCTCC
ATAATGTACCCAAGTAACAACTGTGACAAAATAGAAGTGATTATTACCCTGAAAGAAAAT
AAAGGACAACGATGCCTAAATCCCAAATCGAAGCAAGCAAGGCTTATAATCARAARAGTT
GAAAGAPAGAATTTTIAAAAATATCARAACATATGAAGTCCTGGAARAAGGGCATCTGAAR
AACCTAGAACAAGTTTAACTGTGACTACTGAAATGACAAGAATTCTACAGTAGGARACTG
AGACTTTTCTATGGTTTTGTGACTTTCAACTTTTGTACAGTTATGTGAAGGATGARAGGT
GGGTGAAAGGACCAAAARCAGAARATACAGTCTTCCTGAATGAATGACAATCAGAATTCCA
CTGCCCAAAGGAGTCCAGCAATTAAATGGATTTCTAGGARAAGCTACCTTAAGARAGGCT
GGTTACCATCGGAGTTTACAAAGTGCTTTCACGTTCTTACTTGTTGTATTATACATTCAT
GCATTTCTAGGCTAGAGAACCTTCTAGATTTGATGCTTACAACTATTCTGTTGTGACTAT
GAGRACATTTCTGTCTCTAGAAGTTATCTGTCTGTATTGATCTTTATGCTATATTACTAT
CTGTGGTTACAGTGGAGACATTGACATTATTACTGGAGTCAAGCCCTTATAAGTCAARAG
CATCTATGTGTCGT GCATTCCTCAAACATTTTTTCATGCAAATACACAYTTCTTTCC
CCAARTATCATGTAGCACATCAATATGTAGGGRRRCATTCTTATGCATCATTTGGTTTGT
TTTATAACCAATTCATTAAATGTAATTCATARARTGTACTATGAAARRAATTATACGCTA
TGGGATACTGGCAACAGTGCACATATTTCATAACCAAATTAGCAGCACCGGTCTTAATTT
GATGTTTTTCAACTTTTATTCATTGAGATGTTTTGAAGCAATTAGGATATGTGTGTTTAC
TGTACTTTTTGTTTTGATCCGTTTGTATAAATGATAGCAATATCTTGGACACATTTGAAA
TACAAAATGTTTTTGTCTACCAAAGAAAAATGTTGAAAAATAAGCAAATGTATACCTAGC
AATCACTTTTACTTTTTGTAATTCTGTCTCTTAGAAAAATACATAATCTAATCAATTTCT
TTGTTCATGCCTATATACTGTARAATTTAGGTATACTCAAGACTAGTTTAAAGAATCAAA
GTCATTTTTTTCTCTAATAAACTACCACAACCTTTCTTTTTTAAAAAAAAARA
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ARGCCACCCAGCCTATGCATCCGCTCCTCAATCCTCTCCTGTTGGCACTGGGCCTCATGG
CGCTTTTGTTGACCACGGTCATTGCTCTCACTTGCCTTGGCGGCTTTGCCTCCCCAGGCC
CTGTGCCTCCCTCTACAGCCCTCAGGGAGCTCATTGAGGAGCTGGTCAACATC. G.
ACCAGAAGGCTCCGCTCTGCAARTGGCAGCATGGTATGGAGCATCAACCTGACAGCTGGCA
TGTACTGTGCAGCCCTGGAATCCCTGATCAACGTGTCAGGCTGCAGTGCCATCGAGAAGA
CCCAGAGGATGCTGAGCGGATTCTGCCCGCACARGGTCTCAGCTGGGCAGTTTTCCAGCT
TGCATGTCCGAGACACCAARATCGAGGTGGCCCAGTTTGTAAAGGACCTGCTCTTACATT
TARAGAAACTTTTTCGCGAGGGACGGTTCARCTGAAACTTCGAAAGCATCATTATTTGCA
GAGACAGGACCTGACTATTGAAGTTGCAGATTCATTTTTCTTTCTGATGTCAAAAATGTC
TTGGGT: GGTT. TAAAATTCCTTAGCTTAGACCTCAGCCT
GTGCTGCCCGTCTTCAGCCTAGCCGACCTCAGCCTTCCCCTTGCCCAGGGCTCAGCCTGE
TGGGCCTCCTCTGTCCAGGGCCCTGAGCTCGGTGGACCCAGGGATGACATGTCCCTACAL
CCCTCCCCTGCCCTAGAGCACACTGTAGCATTACAGTGGGTGCCCCCCTTGCCAGACATG
TGGTGGGACAGGGACCCACTTCACACACAGGCAACTGAGGCAGACAGCAGCTCAGGCACA
CTTCTTCTTGGTCTTATTTATTATTGTGTGTTATTTAAATGAGTGTGTTTGTCACCGTTG
GGGATTGGGGAAGACTGTGGCTGCTGGCACTTGGAGCCAAGGGTTCAGAGACTCAGGGCC
CCAGCACTAAAGCAGTGGACCCC. TCCCTGGTAATAAGTACTGTGTACAGAATTCT
GCTACCTCACTGGGGTCCTGGGGCCTCGGAGCCTCATCCGAGGCAGGGTCAGGAGAGGGG
CAGRACAGCCGCTCCTGTCTGCCAGCCAGCAGCCAGCTCTCAGCCARCGAGTAATTTATT
GTTTTTCCTCGTATTTAAATATTARATATGTTAGCARAGAGTTAATATATAGAAGGGTAC
CTTGAACACTGGGGGAGGGGACATTGAACARAGTTGTTTCATTGACTATCARACTGARGCC
AGAAATAAAGTTGGTGACAGATA
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GGACCACAGCTCCTCCCGTGCATCCACTCGGCCTGGGAGGTTCTGGATTTTGCCTGTCGA
GGGAGTTTGCCTGCCTCTCCAGAGAARGATGGTCATGAGGCCCCTGTGGAGTCTGCTTCT
CTGGGAAGCCCTACTTCCCATTACAGTTACTGGTGCCCARGTGCTGAGCARACTCGGGEG
CTCGGTGCTGCTGGTGGCAGCGCGTCCCCCTGGCTTCCAAGTCCGTGAGGCTATCTGGCG
ATCTCTCTGGCCTTCAGAAGAGCTCCTGGCCACGTTTTTCCGAGGCTCCCTGCAGACTCT
GTACCATTCCCGCTTCCTGGGCCGAGCCCAGCTACACAGCAACCTCAGCCTGCAGCTCGG
GCCGCTGGAGTCTGGAGACAGCGGCAACTTCTCCEGTGTTGATGGTGGACACARGGGGCCA
GCCCTGGACCCAGACCCTCCAGCTCARAGGTGTACGATGCAGTGCCCAGGCCCETGGTACA
AGTGTTCATTGCTGTAGRRAGGGATGCTCAGCCCTCCAAGACCTGCCAGGTTITCTTGTC
CTGTTGGGCCCCCARCATCAGCGRARATAACCTATAGCTGGCGACGGGAGACARCCATGGA
CTTTGGTATGCGAACCACACAGCCTCTTCAC X C. TGCTGAGCATTTCCCTGGG
ACCAGGAGACAGAGATGTGGCCTATTCCTGCATTGTCTCCAACCCTGTCAGCTGGGACTT
GGCCACAGTCACGCCCTGGGATAGCTGTCATCATGAGGCAGCACCAGGGAAGECCTCCTA
CARAGATGTGCTGCTGGTGGTGGTGCCTGTCTCGCTGCTCCTGATGCTGGTTACTCTCTT
CTCTGCCTGGCACTGGTGCCCCTGCTCAGGGARRAAGAARAARGGATGTCCATCCTGACAG
AGTGGGTCCAGAGACAGAGAACCCCCTTCTCCAGCGATCTGCCATAAAGGACAATATGAAC
TGATGCCTGGACTATCAGTAACCCCACTGCACAGGCACACGATGCTCTGGE, TAACTG
GTGCCTGGARATCACCATGGTCCTCATATCTCCCATGGGAATCCTGTCCTGCCTCGRAGG
AGCAGCCTGGGCAGCCATCACACCACGAGGACAGGAAGCACCAGCACGTTTCRACACCTCC
TT TCT TCTTCTCATATCCTGGCTCTTCTCTGGGCRAGATGAGCCAAGCAG
AACATTCCATCCAGGACACTGGAACTTCTCCAGGATCCAGATCCATGGGGACATTAATAG
TCCAAGGCATTCCCTCCCCCACCACTATTCATAAAGTATTAACCAACTGGCACCARGGAA
TTGCCTCCAGCCTGAGTCCTAGGCTCTAAAAGATATTACATATTTGAACTAATAGAGGAR
CTCTGAGTCACCCATGCCAGCATCAGCTTCAGCCCCAGACCCTGCAGTTTGACATCTGAT
GCTTCCTGAGGGCCAAGGCATTGCTGTAAGAAAAGGTCTAGAAATAGGTGAARGTGAGAG
GT CAGGGGTTTCTCTTTCTGGCCTAAGGACTTTCAGCTAATCAGAGTTCATGGG
CCCTCAAAGGTAAATTGCAGTTGTAGACACCGAGGATGGTTGACAACCCATGCTTGAGAT
GGGCACCGTTTTGCAGGAAACACCATATTAATAGACATCCTCACCATCTCCATCCGCTCT
CACGCCTCCTGCAGGATCTGGCAGTGAGGGTGGAGAGTCTTTCCTCACGCTCCAGCACAG
TGGCCAGGAAAAGAAATACTGAATTTGCCCCAGCCAACAGGACGTTCTTGCACARCTTCA
AGAAARAGCAGCTCAGCTCAGGATGAGTCTTCCTGCCTGAAACTGAGAGAGTGRAGAACCA
TAAAACGCTATGCAGAAGGAACATTATY TACTGAGGCACTCTAGAATCT
GCCACATTCATTTTCARATGCARATGCAGAAGACTTACCTTAGTTCAAGGGGAGGGGACA
e GCCCARCAGCAGGACTGTAGAGGTCACTCTGACTCCATCAARCTTTTTA
TTGTGGCCATCTTAGGARAATACATTCTGCCCCTGAATGATTCTGTCTAGAARAGCTCTG
GAGTATTGATCACTACTGGARARACACTTAAGGAGCTARACTTACCTTCGGGCATTATTA
GCTGATAAGGTTCACAGTTTCTCTCACCCAGGTGTARCTGGATTTTTTCTGGCGCCTCAA
TCCAGTCTTGATAACAGCG, TATT! GGGTGGGTTTIGARGTAC
TATTTTCCCCAGGGTGGCTTCAATCTCCCCACCTAGGATGTCAGCCCTGTCCAAGGACCT
TCCCTCTTCTCCCCCAGTTCCCTGGGCARTCACTTCACCTTGGACAAAGGATCAGCACAG
CTGGCCTCCAGATCCACATCACCACTCTTCCACTCGATTGTTC GATCCT TGCCT
GGCCTGCTCAGAGGTTCCCTGTTGGTRACCTGGCTTTATCARATTCTCATCCCTTTCCCA
CACCCACTTCTCTCCTATCACCTTCCCCCAAGATTACCTGAACAGGGTCCATGGCCACTC
AACCTGTCAGCTTGCACCATCCCCACCTGCCACCTACAGTCAGGCCACATGCCTGGTCAC
TGAATCATGCARAACTGGCCTCAGTCCCTARRRATGATGTGGARAAGGARAGCCCAGGATC
TGACAATGAGCCCTGGTGGATTTGTGGGGARARRATACACAGCACTCCCCACCTTTCTTT
CGTTCATCTCCAGGGCCCCACCTCAGATCARAGCAGCTCTGGATGAGATGGGRACCTGCAG
CTCTCCCTCCACAAGGTGACTCTTAGCAACCTCATTTCGACAGTGGTTTGTACCGTGGTG
CACCAGGGCCTTGTTGARCAGATCCACACTGCTCTAATAAAGTTCCCATCCTTARTGACT
CACTTGTCAACTAGTGGACTAATTAACCCTCCACCAAAAAAACACAAAGTGCTTCTGTGA
GACCAATTTTGTGCTAATGAGCATTGAGACTGATGCTTTGTAAGTCACACCACARCARAT
ATTGATTGAGGGCGCTGCATGTGCT TACATTTCTTGGCACTTGGGAATCAGTAGTCA
AGCGAAACCCTTGCCTTTGAGAGTTTATGGTCTGGATAARTATARATARRCAACTAARGCAT
ARRAAAAARAAARRRRA
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MVMRPLWSLLLWEALLPITVTGAQVLSKVGGSVLLVAARPPGFQVREATWRSLWPSEELL GAATTCGTGTCTCGGCACTCACTCCCGGCCGCCCGEACAGGGAGCTTTCGCTCGCGCGET
ATFFRGSLETLYHSEFLGRAQLHSNLSLELGPLESGDSGNFSVLMVDTRGOPWTQTLOLK. TGGCCGGCGACAGCACAGCTTCGGGACGTCCATCTGTCCATCCGTCCGGAGRGRRATTAC
VYDAVPRPVVQVFIAVERDAQPSKTCQVFLSCWAPNISEITYSWRRETTMDFGMEPHSLE AGATCCGCAGCCCCGGGATGGGGCCGE GCTGCCGCTGCTGCTGGGCCTCTTCCTCC
TDGOVLS1SLGPGDRDVAYSCTVENPVSWDLATYTPHDS CHREAAPGKASYKDVLLVVVE CCGCGCTCTGGCGTAGAGCTATCACTGAGGCAAGGGAAGAAGCCAAGCCTTACCCGCTAT
VSLLLMLVTLE S AWKWCPCSGKKKKDVHADRVGPETENPLVODLE CCTTTTCCAGGGAGCCTGCARACTGACCACACACCGCTETTATCCCTTCCTC

ACGCCA T TACCAGCCTGCCTTGATGTTTTCACCAACCCAGCCTGGARGACCACATA
CAGGAAACGTAGCCATTCCCCAGGTGACCTCTGTCCGAATCAAAGCCCCTACCGCCTCTTG
CCTTCAAACACACAGTT CACATAATACTTTCTGAACATAAAGGTGTL. TTTAATT

o LA
f:g; AL GCTCAATCAATGTACCTAATATATACCAGGACACCACAATTTCTTGGTGGARAGATGGGA
AGGAATTGCTTGGGGGACATCATCGAATTACACAGTTTTATCCAGATGATGAAGTTACAG
. . . CAATAATCGCTTCCTTCAGCATARCCAGTGTGCAGCGTTCAGACARTGGGTCGTATATCT
L2 i K AA GTAAGATGAAAATAAACAATGAAGAGATCGTGTCTGATCCCATCTACATCGAAGTACAAG
GACTTCCTCACTTTACTAAGCAGCCTGAGAGCATGAATGTCACCAGAARCACAGCCTTCA
233-253 ACCTCACCTGTCAGGCTGTGGGCCCGCCTGAGCCCET CATTTTCT T

GTAGCCGTGTTAACGAACAGCCTGARAAATCCCCCGGCGTGCTAACTGTTCCAGGCCTGA
CGGAGATGGCGGTCTTCAGTTGTGAGGCCCACAATGACAARGGGCTGACCGTGTCCCAGG

-7 3 AR GAGTGCAGATCARACATCARAGCAATTCCCTCCCCACCARCTGARGTCAGCATCCGTAACA
85-88 GCACTGCACACAGCATTCTGATCTCCTGGGTTCCTGGTTTTGATGGATACTCCCCGTTCA
100-103 GGAATTGCAGCATTCAGGTCARGGAAGCTGATCCGCTGGGTAATGGCTCAGTCATGATTT
156-159 TTAACACCTCTGCCTTACCACATCTGTACCAAATCAAGCAGCTGCARGCCCTGGCTAATT

ACAGCATTGGTGTTTCCTGCATGAATGARATAGGCTGGTCTGCAGTGAGCCCTTGGATTC

CAMP- LU0 CGME- IR(FMET 2T A Nt U R TAGCARGCACGACTGAAGGAGCCCCATCAGTAGCACCTTTARATGTCACTGTGTTTCTGA
165-168 ATGAATCTAGTGATAATGTGGACATCAGATGGATGARGCCTCCGACTAAGCAGCAGGATG
GAGAACTGGTGGGCTACCGGATATCCCACGTGTGGCAGAGTGCAGGGATTTCCARAGAGT

Frii R U L TCTTX TTGGCCAGAATGGCAGCCGAGCTCGGATCTCTGTTCAAGTCCACAATG
= Gl CTACGTGCACAGTGAGGATTGCAGCCGTCACCAGAGGGGGAGTTGGGCCCTTCAGTGATC

65-72 TTTATCCCTGCACACGGTTGGGTAGATTATGCCCCCTCTTCAACTCCGS
) CGCCTGGCAACGCAGA1LLJbJuLJL TCATCTTTGGCTGCTTTTGTGGATTTATTTTGA

N- U A b A AR TTGGGTTGATTTTATACATCTCCTTGGCCATCAGAAAARGAGTCCAGGAGACARAGTTTG
€6-71 GGAATGCATTCACAGAGGAGGATTCTGAATTAGTGGTGAATTATATAGCARAGRAATCCT
110-115 TCTGTCGGCGAGCCATTGARCTTACCTTACATAGCTTGGGAGTCAGTGAGGARCTACAAR
183-188 ATARACTAGAAGATGTTGTGATTGACAGGAATCTTCTAATTCTTGGAAAAATTCTGGGTG
AAGGAGAGTTTGGGTCTGTAATGGAAGGARATCTTAAGCAGGARGATGGGACCTCTCTGA

[ fk i AAGTGGCAGTGAAGACCATGAAGTTGGACAACTCTTCACATCGGGAGATCGAGGAGTTTC
260-263 TCAGTGAGGCAGCGTGCATGARAGACTTCAGCCACCCARATGTCATTCGACTTCTAGGTG
TGTGTATAGAAATGAGCTCTCARGGCATCCCARAGCCCATGGTARTTTTACCCTTCATGA

BT TY S FAL AATACGGGGACCTGCATACTTACTTACTTTATTCCCGATTGGAGACAGGACCARRGCATA

TTCCTCTGCAGACACTATTGAAGTTCATGGTGGATATTGCCCTGGGAATGGAGTATCTGA
GCAACAGGRATTTTCTTCATCGAGATTTAGCTGCTCGARACTGCATGTTGCGAGATGACA
TGACTGTCTGTGTTGCGGACTTCGGCCTCTCTAAGARGAT TTACAGTGGCGATTATTACC
GCCAAGGCCGCATTGCTARGATGCCTGTTARATGGATCGCCATAGRAAGTCTTGCAGACT
GAGTCTACACAAGTAAAAGTGATGTGTGGGCATTTGCCCTGACCATCTGCGARATACGTA
CGCGGGGAATGACTCCCTATCCTGGGGTCCAGAACCATGAGATGTATGACTATCTTCTCC
ATGGCCACAGGTTGAAGCAGCCCGARGACTGCCTGGATGAACTGTATGAAATAATGTACT
CTTGCTGGAGRACCGATCCCTTAGACCGCCCCACCTTTTCAGTATTGAGGCTGCAGCTAG
AAAAACTCTTAGAAAGTTTGCCTGACGTTCGGAACCAAGCAGACGTTATTTACGTCAATA
CACAGTTGCT! GCTCTGAGGGCC TG GGGCCCCACCCTTGCTCCACTGGACT
TGAACATCGACCCTGACTCTATAATTGCCTCCTGCACTCCCCGCGCTGCCATCAGTGTGG
TCACAGCAGAAGTTCATGACAGCARACCTCATGAAGGACGGTACATCCTGAATGGGGGCA
GTGAGGAATGGGAAGATCTGACTTCTGCCCCCTCTGCTGCAGTCACAGCTGAAARAGAACA
GTGTTTTAC GAGACTTGTTAGGAATGGGGTCTCCTGGTCCCATTCGAGCATGC
TGCCCTTGGGARGCTCATTGCCCGATGARCTTTTGTTTGCTGACGACTCCTCAGAAGGCT
CAGRAGTCCTGATGIGAGGAGAGGTG! TTCC: TCARGCCAATTCTTC
TGCTGTAGGAGAATCCAATTGTACCTGATGTTTTTGGTATTTGTCTTCCTTACCAAGTGA
ACTCCATGGCCCCAAAGCACCAGATGAATGTTGTTAAGGAAGCTGTCATTAAAAATACAT

TATATATTTATTT: TATGTGTATATCATGARRRAGACARGGATATTT
TAATAAAACATTACTTATTTCATTTCACTTATCTTGCATATCTTAAAATTAAGCTTCAGC
TGCTCCTTGATATTARCCTTTGTACAGAGTTGAAGTTGTTTTTT CTTCTTTTCTTTT
TCATTACTATTAAATGTAAAAATATTTGTAAAATGARATGCCATATTTGACTTGGCTTCT
GGTCTTGATGTATTTGATAAGAATGATTAATTTTCTGATATGGCTTCCATAATAARATTG
ARRTAGGA

145-203

goooogoaod goobooo

MGPAPLPLLLGLFLPALWRRAITEAREEAKPY PLFPGPFPGSLOTDHTPLLSLPHASGYQ AD2 7T )y KAL Y
PALMFSPTQPGRPHTGNVAI PQVTSVESKPLPPLAFKHTVGHI I LSEHKGVKFNCSINVP 108-177
NIYQDTTISWWKDGKELLGGHHRITQFYPDDEVTAIIASFSITSVQRSDNGSYICKMKIN 211-264
NEEIVSDPIYIEVQGLPHFTKQPESMNVTRNTAFNLTCQAVGPPEPVNIFWVONSSRVNE

QPEKSPGVLTVPGLTEMAVFSCEAHNDKGLTVSQGVQINIKAIPSPPTEVSIRNSTAHST 4T RO F N IIT KA

LISWVPGFDGYSPFRNCSIQVKEADPLGNGSVMIFNTSALPHLYQIKQLOALANYSIGVS

CMNEIGWSAVSPWILASTTEGAPSVAPLNVTVFLNESSDNVDI RWMKPPTKQQDGELVGY

RISHVWQSAGISKELLEEVGONGSRARISVQVHNATCTVRIAAVTRGGVGPFSDPVKIFT

PAHGWVDYAPSSTPAPGNADPVLI IFGCFCGFILIGLILYISLAIRKRVQETKFGNAFTE

EDSELVVNYIAKKSFCRRAIELTLHSLGVSEELQNKLEDVVIDRNLLILGKILGEGEFGS

VMEGNLKQEDGTSLKVAVKTMKLDNSSHREI EEFLSEAACMKDFSHPNVIRLLGVCIEMS

SQGIPKPNMVILPFMKYGDLHTYLLYSRLETGPKHIPLQTLLKFMVDIALGMEYLSNRNFL

HRDLAARNCMLRDDMTVCVADFGLSKKIYSGDYYRQGR IAKMPVKNIAIESLADRVYTSK oooooano

SDVWAFGVTMWEIRTRGMTPY PGVONHEMYDYLLHCHRLKQPEDCLDELYEIMYSCWRTD

PLDRPTFSVLRLQLEKLLESLPDVRNQADVI YVNTQLLESSEGLAQGPTLAPLDLNIDPD

SIIASCTPRAAISVVTAEVHDSKPHEGRYILNGGSEEWEDLTSAPSAAVTAEKNSVLPGE TACTGAGTGO0GTGAAGGGARATGCTGGTGARTTTCATT TTGAGGTGTGGETTGCTGTTA

RLVRNGVSWSHSSMLPLGSSLPDELLFADDSSEGSEVLM GTCACTCTGTCTCTTGCCATTGCCAAGCACAAGCAATCTTCCTTCACCARRAGTTGTTAC
CCAAGGGGAACATTGTCCCAAGCTGTTGACGCTCTCTATATCAAAGCAGCATGGCTCAAA
GCAACGATTCCAGAAGACCGCATARARAATATACGATTATTAARAAAGAAAACAAAARAG

284-368
383-473

e il CAGTTTATGARAARRCTGTCAATTTCAAGAACAGCTTCTGTCCTTCTTCATGGAAGACGTT
1-18 TTTGGTCAACTGCAATTGCAAGGCTGCAAGARAATACGCTTTGTGGAGGACTTTCATAGC

CTTAGGCAGAAATTGAGCCACTGTATTTCCTGTGCTTCATCAGCTAGAGAGATGARATCC
PEIA R A A ATTACCAGGAT! TATTTTAT. TTGG. C: GGAATCTAC GCCATC

AGTGAACTGGATATTCTTCTTTCCTGGATTAAAAAATTATTGGARAGCAGTCAGGGGCGC

2
503-523 GCCCATCACCATCACCATCACTAGTTA
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