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/*

*

* C-Cincreased from 12 to 15

* Zis average of EQ

* B is average of ND

:/malch with stop is _M; stop-stop =0; J {joker) match =0

fidefine _M -8 /* value of a match with a stop */

int —day[26][26] = {

” ABCDEFGHIJKLMNOPQRSTUVWXYZ¥
A {2,0,-2,0,04,1,-1,-1,0,1,-2,-1,0,M, 1,0,-2, 1, 1,0, 0,6, 0,-3, 0},
*B#¥ {0,3,4,3,2,5,0,1,2,0,0-3,-2, 2, M1, 1,0, 0,0, 0,-2,-5,0,-3, 1},
FC* {-2,-4,15,-5,-54,-3.-3,-2, 0,-5,-6,-5,4, M,-3,-5,-4, 0,2, 0,-2,-8, 0, 0,-5},
AD¥ {0,3,55,4,3,-6,1, 1,-2,0,0,4,-3,2, M1, 2,-1,0,0,0,-2,-7, 0,4, 2},
FE* {0,2,-5,3,4,5,0,1,2,0,0,3,2, 1, M,-1,2,-1,0,0,0,-2,-7, 0,4, 3},
I*F¥ {'4"5 5'41'6;'51 9)"5y"2, 1) 0)'51 2’ 0"45..M"5v'5 r‘47"3 1‘31 O:"]r 0’ Ov 70'5}'
*G* {1,0,3,1,0,-5,5,2,-3, 0,-2,-4,-3,0,_M,-1,-1,-3, 1, 0, 0,-1,-7, 0,-5, 0},
FHY {-1, 13,1, 1,2,2,6,-2,0,0,-2,-2,2, M, 0,3,2,-1,-1,0,-2-3,0,0,2},
1 {-1:2:22-2,1,3,2, 5,02, 2, 2:2, M;-2:2,-2-1,0,0,4,5,0,-1,-2},
1#J%/ {0,0,0,0,0,0,0,0,0,0,0,0,0,0, M, 0,0,0,0,0,0,0,0,0,0, 0},
FK* {-1,0,-5,0,0,-5,-2,0,-2, 0, 5,33, 0, 1,_M;-1, 1, 3,0, 0,0,-2,-3, 0,4, 0},
*L* {-2,-3,6,-4,-3,2,4,-2, 2, 0,3, 6, 4,-3,_ M,-3,-2,-3,-3,-1, 0, 2,-2, 0,-1,-2},
M -1,-2,-5,-3,2, 03,2, 2, 0,0, 4, 6,2, M,-2-1,0,2,-1, 0, 2,4, 0,-2-1},
N ¥ {0,2,:4,2,1,4,0,2,-2,0,1,-3,2,2, M1, 1,0,1,0,0,2,4,0,-2, 1},
*O¥ { M, M MM M M,_M,_M_M_M M M_M_M,O0,M_MM_MMMMM MM M),
*P* {1,-1,3,-1,-1,55,-1, 0,2, 0.-1,-3,-2,-1,_ M, 6, 0, 0, 1, 0, 0,-1,6, 0,-5, 0},
*Q¥ {0,1-5,2,2.-5,1,3-2,0,1,:2-1, L M, 0,4, 1,-1,-1, 0,-2,-5,0,-4, 3},
*R* {-2,0,-4,-1,-1,4,-3,2,-2,0,3,-3,0, 0. M, 0, 1, 6,0,-1, 0,-2, 2, 0,4, 0},
/*S* {1,0,0,0,0,3, 1,-1,-1,0,0,-3,-2, 1, M, 1,-1, 0, 2, 1, 0,-1,-2,0,-3, 0},
Ty {1,0-2,0,0,3,0,-1,0,0,0,-1,-1,0,_M, 0,-1,-1, 1, 3,0, 0,-5, 0,-3, 0},
Hru% {0,0,0,0,0,0,0,0,0,0,0,0,0,0,M,0,0,0,0,0,0,0,0,0,0,0},
A {0,2,2-2,2,-1,1,:2,4,0:2, 2, 2,-2, M.-1,2,-2,-1, 0,0, 4,6,0,-2,-2},
I*W¥ {-6,-5,-8,-7.-7,0,7,-3-5, 0,-3,-2,-4,-4, M,-6,-5, 2,-2,-5, 0,-6,17, 0, 0,-6},
X% {0,0,0,0,0,0,0,0,0,0,0,0,0,0,.M,0,0,0,0,0,0,0,0,0,0,0},
%Y * {-3,3,0,4,4,7,-5,0,-1, 0,4,-1,-2,-2,_M,-5,-4,4,-3,-3,0,-2, 0,0,10,-4},
*Z% {0,1,5,2,3,5,0,2,-2,0,0,-2,-1,1, M, 0,3, 0,0, 0, 0,-2,-6, 0,-4, 4}
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10855
/%
*/
#include <stdio.h>
#include <ctype.h>
#idefine MAXIMP 16 /* max jumps in a diag */
fidefine MAXGAP 24 /* don't continue to penalize gaps larger than this */
#define IMPS 1024 /* max jmps in an path ¥/
fidefine MX 4 /* save if there’s at least MX-1 bases since last jmp */
fidefine DMAT 3 /% value of matching bases */
d#idefine DMIS 0 /* penalty for mismatched bases */
#define  DINSO 8 /* penalty fora gap */
#define  DINS1 1 * penalty per base */
#define  PINSO 8 /* penalty fora gap */
fidefine  PINS1 4 /* penalty per residue */
struct jmp {
short n[MAXIMP]; 1* size of jmp (neg for dely) */
unsigned short x[MAXIMP]; /* base no. of jmp in seq x ¥/
IS /* limits seq to 2A16 -1 ¥/
struct diag {
int score; 1* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index ¥/
struct jmp jp; /*list of jmps */
k
struct path {
int spc; /* number of leading spaces */
short n[JMPS]; /* size of jmp (gap) */
int x{JMPS]; /* loc of jmp (last elem before gap) */
5
char *ofile; /* output file name */
char *namex[2]; /* seq names: getseqsQ */
char *prog; /* prog name for err msgs */
char *segx[2]; I* segs: getseqsQ */
int " I* best diag: nw() */
int dmax0; /* final diag */
int dna; 1* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int £apx, gapy; /* total gaps in segs */
int lenO, lenl; /* seq lens */
int ngapx, ngapy; /* total size of gaps */
int SIax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; 7% current offset in jmp file */
struct diag *dx; /* holds diagonals */
struct  path ppl2L /* holds path for segs */
char *callocQ, *malloc(, *index(), *strepy(;
char *getseq(), *g_calloc();
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/* Needleman-Wunsch alignment program
sk

¥ usage: progs filel file2

* where file] 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
* Outputis in the file "align.out"

*

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

#inclade "nw.h"

#include "dayh”

static _dbval[26} ={
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5.6,8,8,7,9,0,10,0
h

static _pbval[26]={
1, 2((1<<(D~"AN|(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~A))

%
main(ac, av)
int ac;
char *av];
{
prog=av[0];
if (ac =3) {

fprintfistderr, "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], &lenO);
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 roatrix, get the possible jmps */
readjmps(); /* get the actual jmps ¥/

printQ); /* print stats, alignment */

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

JP 2012-46515 A 2012.3.8
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1(%E
/¥ do the alignment, return best score: main()
* dna; values in Fitch and Smith, PNAS, 80, 1382-1386, 1983
* pro; PAM 250 values
* When scores are equal, we prefer mismatches to any gap, prefer
* anew gap to extending an ongoing gap, and prefer a gap in seqx
*loagapinseqy.
¥
nwQ
{
char *px, *py; /*seqs and ptrs */
int *ndely, *dely; /*keep track of dely */
int ndelx, delx;/* keep track of delx */
nt *mp; /* for swapping row0, rowl */
int mis; 1* score for each type ¥/
int insC, ins1; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *c0l0, *¥coll; /% score for curr, last row */
register XX, Y¥; /* index into segs */

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

ndely = (int *)g_calloc("to get ndely”, lenl+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));
ins0 = (dna)? DINSQ : PINSO;

insl = (dna)? DINS1 : PINS1;

smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = I; yy <=lenl; yy++) {
col0[yy] = dely[yy] = colO[yy-1] - ins1;
ndelylyy] = yy;

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

}
else
for (yy =1; yy <=Ienl; yy++)
dely[yy] =-ins0;
/* fill in match mateix
*
for (px = seqx[0], xx = 1; xx <= len0; px++, x0c+-+) {
/* initialize first entry in col
*
if (endgaps) {
ifx=1)
col1[0] = delx = ~(insO+ins1);
else
col1[0] =delx = col0[0] - ins;
ndelx = xx;
}
else {
coll[0]=0;
delx = -ins0;
ndelx =0;

JP
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for (py = segx(1], yy = 1; yy <=lenl; py++, yy+9) {
mis = col0f{yy-1];
if (dna)
mis += (xbm[*px-'A&xbm[*py-’AT)? DMAT : DMIS;
else
mis +=_day[¥px-'A7[*py-AT;

/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps

*/
if (endgaps | ndelylyy] < MAXGAP) {
if (colO[yy] - insO >= dely{yy]) {
delylyy] = colO[yy] - (insO+insl1);
ndelylyyl=1;
}else {
delylyy] -=insl;
ndely[yyl++
Jelse{
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] =col0[yy] - (insO-+ins1);
ndelylyyl=1;
}else
ndely[yy}lH++;
}
/* update penaity for del in y seq;
* favor new del over ongong del
*

if (endgaps || ndelx < MAXGAP) {
if (col1{yy-1] - ins0 >= delx) {
delx = coll [yy-1] - GnsO+ins1);

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

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

2012-46515
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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]djmp;
if (dx[id)jp.n[0] && (\dna || (ndelx >= MAXIMP
&& xx > dx[id] jp.x[ij]+MX) | mis > dx[id).score+DINS0)) {
dx[id] {jmp++;
if (H+ij >= MAXIMP) {
writejmps(id);
ij = dx{id]djmp =0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}

}

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

}
else {
coll[yy] = delylyy];
ij = dxlid).ijmp;
if (dx({id].jp.n[0] && (!dna || (ndelylyy] >= MAXIMP
&& xx > dx{[id].jpx[{j]+MX) § mis > dx[id].score+DINSO)) {
dx[id].ijmp++;
if (+Hj >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struet jmp) + sizeof(offset);
}

}

dx[id] jpnij} = -ndely[yy:
dx[id].jp.x[ij] = xx;
dxfid].score = dely[yy];

}
iff (xx ==len0 && yy <lenl) {
/* last col
*/
if (endgaps)
coll[yy] -= insO+ins1*(lenl-yy);
if (collyy] > smax) {
smax = coll[yy};
dmax =id;

}

}
if (endgaps && xx < lenQ)

coll[yy-1] = insO-+ins1 *(fen0-xx);
if (col1{yy-1] > smax) {

smax = coll[yy-1];

dmax =id;

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

}

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

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

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

(void) free((char *)col1); }

welIW
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1 ==

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

* static:

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

* pr_alignQ) ~- print alignment of described in array p(]: printQ)

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

* putline() ~ put out a line (name, [num), seq, [num}): dumpblock(

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

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

¥

#include "nw.h"

#define SPC 3
#define P_LINE 256 /¥ maximum output line */
#define P_SPC 3 /* space between name or num and seq ¥/
extern _day[26]{26};
int olen; 7* set output line length */
FILE *fX; /¥ output file */.
e
int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w")) == 0) {
fprintf{stderr,"%s: can write %s\n", prog, ofile);
cleanup(1);

}
fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0}, lenC);
fprintf{(fx, "<second sequence: %s (length = %d)\n", namex[1], lenl);
olen =60;
Ix=1len0;
ly=1lenl;
firstgap =lastgap = 0;
if (dmax <leni - 1) { /*leading gapin x */
pplO].spc = firstgap = len1 - dmax - 1;
ly = pp[O]spc;

else if (dmax > lenl - 1) { /*leading gapin'y ¥/
ppl1).spc = firstgap = dmax - (en - 1);
Ix = ppl1]spc;

}
if (dmax0 < fen0 - 1) { /* trailing gap in x */
lastgap =len0 - dmax0 -1;

Ix -= lastgap;

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

}
getmat(Ix, ly, firstgap, lastgap);
pr_align(;
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/*
* trace back the best path, count matches
kil
static
getmat(lx, ly, firstgap, lastgap)
int Ix, ly; /* "core"” (ininus endgaps) */
int firstgap, lastgap;
{
int nm, i0, i1, siz0, sizl;
char outx(32);
double pes
register n0,nl;
register char *p0, *pl;
/* get total matches, score
*/

(35)

i0=il =siz0=sizl =0;
PO =seqx0] + pp[1].spc;
p1 =seqx[1] + pp[0].spc;
n0 =pp[1].spc +1;

nl =pp[0}.spc+1;

nm==0;
while ( *p0 && *pl ) {
i (siz0) {
pl+y;
nl+;
siz0-;
}
else if (sizl) {
pO++;
00+
, sizl—;
}
else {
if (xbm[*p0-'A7J&xbm[*pl-AT)
nm;
if (004 == pp[0] x[i0])
siz0 = pp[0].nfi0++];
if (n1++ = pp[11.x[ilD
sizl =pp[1)nfil++];
PO+
pl+
}
}
/* pct homology:

* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core
*/
if (endgaps)
Ix =(len0 <leni)? len0 : lenl;
else

x=(0x<1y)?Ix:ly;
pet= 100.%(double)nm/(double)ix;
fprintf(ix, "\n");

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

nm, (am=1)?"": "es", Ix, pet);

/* leading trailing ovetlap */

JP 2012-46515 A 2012.3.8
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R1HEE)

fprintf(fx, "<gaps in first sequence: %d", gapx);

if (gapx) {

(void) sprintfoutx, * (%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, " (%ed %s%s)",
ngapy, (dna)? "base";"residue", (ngapy == 1)? """s");
fprintf(fx,"%s", outx);
}
if (dna)
fprintf(fx,
Mn<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 nro; /* matches in core — for checking */
static Imax; /* lengths of stripped file names */
static iif2} /* jmp index for a path */
static ncl2}; /* number at start of current line */
static ni[2]; /* carrent 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 charout[2][P_LINE]; /* output line */
* static charstar[P_LINE}; 1* set by stars() */
/*
* print alignment of described in struct path pp(]
¥/
static
1{Jr_a!ign0
int nn; 1* char count */
int more;
register i;
for(i= 0,Imax=0;i<2;i++) {
nn = stripname(namex{il);
if (nn > Imax)
Iroax = nn;
ncfij=1;
nifi]=1;
siz[i} =ijli] =0;
psti] = seqxlil;
pofil =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 (I*ps(il)
continue;
more++;
if (ppfil.spe) { /¥ leading space */
*pofil++="7
} pplilspe~;
else if (siz[i]) { /tinagap*/
*polil-+="}
sizfi}-
}
else { /* we're putting a seq element
*
*poli] = *pslil;
if Gstower(*psii]))
*ps[i] = toupper(*ps[il);
polil++;
pslil+
I*
* are we at next gap for this seq?
*/
if (nifi] = l}g[i]xlij[i]]) {
* we need to merge all gaps
* at this location
*
sizli] = pp}nfli-l;
while (nili] = ppli] xG(iI})
siz[i] += pplil-nlijlil++);
nifi]++;
N }
if (+-+nn == olen || Imore && nn) {
dumpblock(;

for (=0;i<2;i+)
polil = outfi];

nn=0;
}
}
}
”~
* dump & block of lines, including numbers, stars: pr_alignQ
*/
static
dumpblockQ
{
register i
for (i=0;i<2;i+)
*pofi]-="0%
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¢
(void) putc(\n’, fx);
for (i=0;i<2; i) {
if (foutli] && (*outfi] 1=""|| *(poli]) =" {
ifi==0)
nums();
if (i ==0 && *out[1])
stars();
putline);
if (i ==0 && *out{1])
fprintf(fx, star);
ifi=1)
nums();
}
}
}
7
* put ont a number line: dumpblock()
*/
static
nums(ix)
( int ix; /* index in out[] holding seq line */
char nline[P_LINE];
register L,j;
register char *pn, *px, *py;
for (pn = aling, i = 0; i < Imax+P_SPC; i++, pnt+)
lllpn =" ’;
for (i = ncfix], py = out(ix]; *py; py++ pn++) {
€(tpy=""]*py=")
="}
else {
if (%10 ==0]| (=1 && ncfix] = 1)) {
j=i<0)?4:§
for (px = pn; j; j /= 10, px~)
*px=j%10+ 0
ifi<0)
px=
}
else
*pn="7
i+
}
}
*pn=7\0"
nelix]=i;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(void) pute(im’, £x);
}
/*
* put out a line (nare, [numn}, seq, {num]): dumpblock()
*
static
putline(ix)

nt ix; {
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int i
register char *px;

for (px = namex[ix], i =0; *px && *px |= "', px-t+, i++)
(void) putc(*px, fx);

for (; i <lmax+P_SPC; i++)
(void) putc("’, £x);

/* these count from 1:
* nif] is current element (from 1)
* nc(] is number at start of current line
*/
for (px = outfix]; *px; px++)
(void) putc(*px&OXTF, £x);
(void) putc(\n’, £x);

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

static
stars()
{

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

if (*out[0] || (*out[0] == ** && *(po[0]) =) ||
*out{1] || (*out[1] == " && *(po[1) == "?)
return;
PX = star;
for (i =Imax+P_SPC; i; i)
Spxth="%

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

}
else if (ldna && _day[*p0-'A7|[*p{-'A7 > 0)
cx="%

else
cx="%
}
else
cx="%
*px++=cx;
}
*px+ =\’
*px=10%
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IS
* strip path or prefix from pn, retum len: pr_alignQ
*
static
stripname(pn)

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

regjster char *px, *py;

py=0;

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

if (fpx=")
py=px+1;
if (py)

(void) strcpy(pn, py)
return(strlen(pn)); .
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J#
* cleanup() — cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxien
* g _calloc() - calloc() with egror 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"

dlindude <sys/file.h>

char *jname = "/tmp/homg3XXXX™; /¥ tmp file for jmps *¥/
FLE G

it cleanup(); /* cleanup tmp file */
long Iseek();

*

* remove any tmp file if we blow

*

cleanup(i)
int i;

if ()
(void) unlink(jname);
exit();

1*
* read, return ptr to seq, set dna, len, maxlen
* skip lines starting with %', <, or >’

* seq in upper or lower case
3/
char *
getseq(file, len)
char *file; 1* file name ¥/
int *len; /*seqlen*/
{
char line[1024], *pseq;
register char *px, *py;
int natgc, tlen;
FILE *p;

if ((fp = fopen(file,"r")) == 0) {
fprintf(stderr,"%s: cant read %s\n", prog, file);
exit(1);

tlen =natge=0;
while (fgets(line, 1024, fp)) {
if (*line == V|| *line == <'|} *line == )
continue;
for (px =line; *px = \n’; px4+)
if (isupper(*px) | islower(*px))
tent+;
}
if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprint{(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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1(%5
py=pseq+4;
#len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (*line==""|| *line == || *line ==
continue;
for (px =line; *px 1=\’ px++) {
if (supper(*px))
*py+H-=*px;
elseif (islower(*px))
*py++ = toupper(*px);
if (index("ATGCU",*(py-1)))
natge++;
}
}
*py++ =10}
*py =10
(void) felose(fp);
dna = natge > (tlen/3);
refurn(pseq+4);
}
char *
£ _calloc(msg, nx, sz)
*msg; /¥ program, calling routine ¥/
int nx, sz; /¥ number and size of elements */
{
char *px, *calloc();
if (px = calloc((unsigned)nx, (unsigned)sz)) = 0) {
i (*msg) {
fprintf(stderr, "%s: g_calloc() failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz);
exit(1);
}
return(px);
}
j*
* get final jmps from dx[] or tmp file, set pp[], reset dmax: rmain(}
*/
readjmps()
{
int fd=-1;
int siz, i0,i1;
register 1 j, xx;
if () {
(void) fclose(fy);
if ((fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf(stderr, "%s: can’t open() %s\n", prog, jname);
cleanup(l);
' }
for (i=i0=il =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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E1({#EE)

if G < 0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx{dmax].offset, 0);
(void) read(fd, (char *)&dx{dmax].jp, sizeof(struct jmp));
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].offset));
dx[dmax].ijrop = MAXTMP-1;
}
else
break;

}

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

}
if§>=0){
siz = dx[dmax] jp.nfj];
xx = dx{dmax] jp.x[;
dmax += siz;
if (siz< 0) { /* gap in second seq */
pp[1ln[il) = siz;
XX +=siz;
/Fid=xx-yy+lenl-1
*/
pp{1].xfil]) = xx - dmax + lenl - 1;
BApYH;
Dgapy ==siz,
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
il

}

else if (siz> 0) { /* gap in first seq ¥/
pp{0].n[i0] = siz;
ppl0].x[i0] = xx;
gapx+;
ngapx <= siz;

/* ignore MAXGAP when doing endgaps */

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

0+
}
}
else
break;
}
/* reverse the order of jmps
*/

for (=0, 0~ j <i0; j++ i0-) {
i=pp[0]nfj]; pp{0].n[j] = pp[O1.nfiO); pp[0).nfi0] =i;
i=pp{0].x(j}; pp{0]-x(j] = ppl01.x{i0}; ppl0].x[i0) =i;

}

for (=0, il j<ilij+, i) {
i=ppl11.nlj); pp[1].n[j] = pp(1].n(i1}; pp(1].nil] =i;
i=ppl11x[; ppl1]x[j]} = pp[t]x[it]; pp(t}xlil] =i;

if (fd >=0)
(void) close(fd);
it () {
(void) unlink(jnare);
§=0;
offset=0;

wreadjmps
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*
* write a filled jmp struct offset of the prev one (if any): nwQ)
¥
wiitejmps(ix) writejmps
int ix;
{

char *mkterp();

if (1) {
if (mkternp(iname) < 0) {
fprintf(stderr, "%s: cant mktemp() %s\n", prog, jname);
cleanup(l);
}
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, fi);
(void) fwrite((char *)&dx[ix}.offset, sizeof(dx[ix}.offset), 1, fj);

oggoao

*2

TASK XXXXXXXXXXXXXXX EXT=1573I/8)
4. AV A ] XXXXXYYYYYYY EE=1273I8
% 7 X ) BESIFE—%-=
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+ (PRORUYRTSFROLTI/)BEBHOK =

5+15=333%
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TASK XXXXXXXXXX EX=107I 8
gy NNs8 XXXXXYYYYYYZZYZ EE=1573I/8)

% 7 X/ BECHIF—H =

(ALIGN:2 L > TRELEZDDOR IR TF REFIEITE LS KT 27 I /BRBEOK)
+ (PRORURTSFROLT7IJBREBEOK) =
5+-10=50%
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CGCCCGCECECGGGCTCARCT TTGTAGAGCGAGGGGCCAACT TGGCAGAGCGCGCGECCA
GCTTTGCAGAGAGCGCCCTCCAGGGACTATGCGTGCGGGGRCACGGGATCTACCCATACC
ATTGACTRACTATGGAAGATTATACCARAATAGAGARAATTGGAGRAAGGTACCTATGGAG
TTGTGTATAAGGGTAGACACARAACTACAGGTCAAGTGGTAGCCATGAARAARRTCAGAC
TAGRAAGTGAAGAGGARGGGGTTCCTAGTACTGCAATTCGGGAARTTTCTCTATTABAGG
AACTTCGTCATCCAAATATAGTCAGTCTTCAGGATGTGCTTATGCAGGATTCCAGGTTAT
ATCTCATCTTTGAGTTTCTT TCCATGGATCTGARGARATACTTGGATTCTATCCCTCCTG
GTCAGTACATGGATTCTTCACTTGTTAAGGTAGTAACACTCTGGTACAGATCTCCAGAAG
TATTGCTGGGGTCAGCTCCTTACTCAACTCCAGTTGACATTTGGAGTATAGGCACCATAT
TTPGCTGAACTAGCAACTAAGARACCACTTTTCCATGGGGATTCAGARATTGATCAACTCT
TCAGGATTTTCAGAGCTTTGEGCACTCCCAATAATGAAGTGTGGCCAGAAGTGGAATCTT
TACAGGACTATAAGAATACATTTCCCAAATGGAAACCAGGRAGCCTAGCATCCCATGTCA
ARARCTTGGATGAAAATGGCTTGGATTTGCTCTCGAAARTGT TAATCTATGATCCAGCCA
AACGAATTTCTGGCAARATGGCACTGAATCATCCATATTTTAATGAT TTGGACAATCAGA
TTAAGAAGATGIAGCTTTCTCACAARRAGT TTCCATATGTTATGTCAACAGATAGTTGTG
TTTTTATTGTTAACTCTTGTCTATTTT TGTCTTATATATATT TCTTTGTTATCAAACTTC
AGCTGTACTTCGTCTTCTAATTT CAAAAATATARCTTARARATGTAAATATTCTATATGA
ATTTARATATAATTCTGTAAATGTGAAAARRARARARARARRRARA

oggoano

MEDYTKIEKIGEGTYGVVYKGRHKTTGQVVAMKKIRLESEEEGVPSTAIREISLLKELRH
PNIVSLQDVLMODSRLYLIFEFLSMDLKKYLDSIPPGQYMDS:. SLVKVVTLWYRSPEVLLG
SARYSTPVDIWSIGTIFAELATKKPLFHGDSEIDQLFRIFRALGT PNNEVWPEVESLQDY
KNTFPKWKPGSLASHVKNLDENGLDLLSKMLIYDPAKRISGKMALNHPYFNDLDNQIKKM

AMP- RS cGMP-{RFFHE T OT A2 ¥+ —E UL BIL AT
217-220
FOL R F—EYUBRIEEE
9-15
N-SU RN AL BB
27-32
43-48
134-139
164-169
190-195

TATAFF—HEEA Y
4-230
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CCTCGGTTCTATCGATTGAAT TCCCCGGGEATCCTCTAGAATGCAARAGTACCACGTGTT
GGAGATGATT TCTTTT TACAAGGGTCGARGAARAATACAGTGC
TCAGGTCGTGGCCCTGARGTTCATCCCARART TGGGGCGCTCAGAGAAGGAGCTGAGGAR
TTTGCAACGAGRGATTGARATAATGCGGGGTCTGCGGCATCCCAACATTGTGCATATGCT
TGACAGCTTTGAARCTGAT TGETGGTGGT! AGACTATGCT! T
CTTTCAGATCCTAGRAGATGACGGAARACT TCCTGAAGRCCAGGT TCAGGCCATTGCTGC
CCAGTTGGTGTCAGCCCTGTACTATCTGCAT TCCCACCGCATCCTACACCGAGATATGAR
GCCTCAGAACATCCTCCTCGCCARGGGTGGTEGCATCAAGCTCTGTGACTITGGAT TTGC
CCGGECTATGAGCACCAATACAATGGTGCTGACATCCATCARAGGCACACCACTCTATAT
GTCTCCAGAGCTGETGGAGGAGCGACCATACGACCACACAGCGGACCTCTEETCTGITEE
CTGCATACTATATGAACTGGCAGTAGGCACCCCTCCCTTCTATGCTACARGCATCTTTCA
GCTGGTCAGCCTCATTCTCARGGACCCTGTGCGCTEGCCCTCAACCATCAGTCCCTGCTT
TAAGRACTTCCTGCAGGGACTGCTCACCRRAGACCCACGGCAGCGACTGTCCTGGCCAGA
CCTCTTATATCACCCCTTTATTGCTGGTCATGTCACCATARTARCTGAGCCAGCAGGCCC
AGATTTGGCGGACCCCATTCACCAGCCGCCTACCCCCAGAACT TCAGGTCCTARAGGACGA
ACAGGCCCATCGGTTGGCCCCCARGGGTAATCAGTCTCCCATCTTGACTCAGGCCTATAR
ACGCATGGCTGAGGAGGCCATGCAGRAGARACAT CAGAACACAGGACCTGCCCTTGAGCA
AGAGGACAAGACCAGCAAGGTGGCTCCTEGCACAGCCCCTCTGCCCAGACTCGGGGCCAC
TCCTCAGGRATCARGCCTCCTGECCGGGATCT TAGCCTCAGART TGARGAGCAGCTGGGC
TAARTCAGGGACTGGAGAGGTGCCCTC TGCACCTCGGGAAAACCGGACCACCCCAGATTG
TGAACGAGCATTCCCAGAGGAGAGECCAGAGGTGCTGEGCCAGCGGAGCACTGATGTAGT
GGACCTGGAAAATGAGGAGCCAGACAGTGACAATGAGTGGCAGCACCTGCTAGRGACCAC
TGAGCCTGTGCCTATTCARCTGRAGGCTCCTCTCACCTTGCTGIGTARTCCTGACTTICTG
CCAGCGCATCCAGAGTCAGCTGCATGARGC TGGAGGECAGATCCTGARAGGCATCTTGEA
GGGTGCTTCCCACATCCTGCCTGCATTCCGGETCCTGAGCAGTICT TCTCTCCAGCTGCAG
TGATTCTGTTGCCTTGTATTCCTICTGCC AGGGCTTCCTGGGCTGCTGCTGAG
TCTACTCAGGCACAGICAGGAGAGCAACAGCCTCCAGCAGCARTCTTGGTATGGGACCTT
CTTACAGGACCTGATGGCTGTGATTCAGGCCTACTTTGCCTGTACCTTCARTCTGGRGAG
GAGCCAGACRAGTGACAGCCTGCAGGTGTTTCAGGAGGCTGCCRACCTTTTTCTGGACCT
GTTGGGGARACTECTGECCCAACCAGATGACTCTGAGCAGACTT TGCGGAGGGACAGCCT
TATGTGCTTTACTGTCCTGTGCGARGCCATGGATGGGAACAGCCEGECCATCTCCARRGC
CTTTTACTCCAGCTTGCTGACGACACAGCAGGTTGTCTTGGATGEGCTCCTTCATGGCTT
GACAGTTCCACAGCTCCCTGTCCACACTCCCCARGGAGCCCCGCARGTGRGCCAGCCACT
GCGAGAGCAGAGTGAGGATATACCTGGAGCCATTTCCTCTGCCCTEGCAGCCATATGCAC
TGCTCCTGTGGEACTGCCCGACTGCTGGGATCCCARGGAGCAGETCTGTTGGCATITGGC
ABATCAGCTRACTGAAGACAGCAGCCAGCTCAGGCCATCCCTCATCTCTGGCCTGCAGCA
TCCCATCCTGTGCCTGCACCTTCTCARGGT TCTATACTCCTGCTGCCT TGTCAGTGRAGEE
CCTGTGCCGTCTTCTEEEECAGGAGCCCCTGGCCTTGGAATCCCTGTTTATGTTGATTCA
GGGCAAGGTAARAGTAGTAGATTGGGARGAGTCTACTGAAGTGACACTCTACTTCCICTC
CCTTCTTGTCTTICGGCTCCAARACCTGCCTTGTGGARTGGAGARGCTAGGCAGTGACET
TGCTACTCTCTTTACCCATTICGCATGTCGTCTCTCTTGTGAGTGCAGCAGCCTGTCTATT
GGGACAGCTTGGTCAGCAAGGGGTGACCTT TGACCTCCAGCCCATGGAATGGATGGCTGC
AGCCACACATGCCTTGTCTGCCCCTGC TCGGTTGACTCCACC: TTGTGG
ATTCTATGATGGCCTCCTTATCCTTCTGTTGCAGCTCCTCACTGAGCAGGGGAAGGCTAG
CCTAATC. TGTCCAGTTCAGA GTGGACCGTTTTETGECACCGCTPCTCCAT
GGTCCTGAGGCTCCCC ATCTGCACAGGA TTTCGCTATCCAGTCC
ACCAAGCCCTGAGCCAGACTGGACACTGATTTCTCCCCAGGECATGGCAGCCCTGCTGAG
CCTGGCCATGGCCACCTTTACCCAGGAGCCCCAGT TATGCCTGAGCTGCCTGTCCCAGCA
TGGAAGTATCCTCATGTCCATCCTGAAGCATCTGCTTTGCCCCAGCTTCCTGAATCAACT
GCGCCAGGCGCCTCATGGGTCTGAGTTICTCCCTGTCGTGGTECTCTCTETCTGCCAGCT
CCTTTGCTTCCCCTTTGCGCTGGACATGGATGCTGACCTCCTIATAGTTGTCTTGGCCGA
CCTCAGGGACTCAGAAGTTGCAGCCCATCTGCT GCAGGTCTGCTGCTACCATCTTCCGTT
GATGCARGTGGAGCTGCCCATCAGCCT TCTCACACGCCTGECCCTCATGEATCCCACCTC
TCTCAACCAGTTTGTGAACACAGTGTCTGCCTCCCCTAGARCCATCGTCTCGTTTCTCTC
AGTTGCCCTCCTGAGTGACCAGCCACTGTTGACCTCCGACCTTCTCTCTCTGCTGGCCCA
TACTGCCAGGGTCCTGTCTCCCAGCCACTTGTCCTTTATCCARGAGCTTCTGGCTGGCTC
TGATGAATCCTATCGGCCCCTGCGCAGCCTCCTGEGCCACCCAGAGRAT TCTGTGCGEEC
ACACACTTATAGGC'TCCTGGGACACTTGCTCCAACACAGCATGGCCCTGCGTGGGGCACT
GCAGAGCCAGTCTGGACTGCTCAGCCTTCTGCTGCTTGGGCTTGGAGACAAGGATCCTGT
‘1‘G’l‘GCGGTGCAGTGCCAGCTTTGCTGTGGGCAATGCAGCCTACCAGGCTGGTCCTCTGGG
ACC’l‘GCCCTGGCAGCTGCAGTGCCCAGTATGACCCAGCTGCTTGGAGATCCTCAGGCTGG
TATCCGGCGCARTGTTGCATCAGCTCTGEGCARCTT! CTGAAGGTTT GAGGR

goooao goooaon

GCTGTTACAGTGCGAAGTACCCCAGCGGCTCCTAGAARTGGCATGTGGAGACCCCCAGCT
APATGTGAAGGAGGCTGCCCTCATTGCCCTCCGGRGCCTGCARCAGGAGCCTGGCATCCA
TCAGGTACTGGTGTCCCTGGGTGCCAGTGAGARACTATCCTTGCTCTCTCTGGGGRATCA
GTCACTGCCACACAGCAGTCCTAGGCCTGCCTCTGCCARRCACTGCAGGARACTCATTCR
CCTCCTGAGGCCAGCCCATAGCATGIGARAGCTIGGCCGCCATGGCCC

MEKYHVLEMIGEGSFGRVYKGRRKYSRQVVALKFIPKLGRSEKELRNLQREIEIMRGLRE
PNIVHMLDSFETDKEVVVVTDYAEGELFQILEDDGKLPEDQVORTARDLVSALYYLHSHR.
TLHRDMKPQNILLAKGGGIKLCDFGFARAMSTNTMVLTSIKGTPLYMSPELVEERPYDHT
ADLWSVGCILYELAVGTPPFYATSIFQLVSLILKDPVRWPSTISPCFKNFLOGLLTKDPR.
QRLSWPDLLYHPFIAGHVTIITEPAGPDLGT PFTSRLPPELQVLKDEQARRLAPKGNQSR

ILTQAYKRMAEEAMQOKKEONTGPALEQEDKT SKVAPGTAPLPRLGATPQESSLLAGILAS
ELKSSWAKSGTGEVPSAPRENRTTPDCERAFPEERPEVL.GQRSTDVVDLENEEPDSDNEW
OHLLETTEPVPIQLKAPLTLLCNPDFCQRIQSQLHEAGGQILKGILEGASHILPAFRVLS
SLLSSCSDSVALYSFCREAGLPGLLLSLLRHSQESNSLOQOSWYGTFLQDLMAVIQAYFA
CTFNLERSQTSDSLOVFQOEAANLEFLDLLGKLLAQPDDSEQT LRRDSLMCFTVLCEAMDGN
SRAISKAFYSSLLTTQQVVLDGLLHGLTVPQLPVHT POGAPQVSQPLREQSEDIPGAISS
ALAAICTAPVGLPDCWDAKEQVCWHLANQLTEDSSQLRPSLISGLOHPILCLRLLKVLYS
CCLVSEGLCRLLGQEPLALESLFMLIQGKVKVVDWEESTEVTLYFLSLLVFRLONLPCGM
EXLGSDVATLEFTHSHVVSLVSAAACLLGQLGOQGVT FOLOPMEWMAARATHALSAPAEVRL
TPPGSCGFYDGLLILLLOLLTEQGKASLIRDMSSSEMWTVLWHRFSMVLRLPEEASAQEG
ELSLSSPPSPEPDWTLISPQGMAALLSLAMATFTQEPOLCLSCLSQHGS ILMSILKHLLC
PSFLNQLRQAPHGSEFLPVVVLSVCQLLCFPFALDMDADLLI VVLADLRDSEVAAHLLOV
CCYHLPLMQVELPISLLTRLALMDPTSLNQFVNTVSASFRTIVSFLSVALLSDQPLLTSD
LLSLLAHTARVLSPSHLSFIQELLAGSDESYRPLRSLLGHPENSVRAHTYRLLGHLLQHS
MALRGALQSQSGLLSLLLLGLGDKDPVVRC FAVGNARYQAGPLGPALARAVPSMTOL
LGDPQAGIRRNVASALGNLGPEGLGEELLOCEVPQRLLEMACGDPOPNVKEAAL TALRSL

QORPGIRQVLVSLGASEKLSLLSLGNQSLPHSSPRPASAKHCRKLIHLLRPAHSM
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CAGAGCAGGGCGAGAGCCGATCAGCGGATCACCGAGTCTCECCAGGTGETGGAGCTGGCA
GTGAAGGAGCACARGGCTGAGATTCTCGCTCTGCAGCAGGCTCTCARAGAGCAGARGCTG
987-1008 ARGGCCGAGAGCCTCTCTGACAAGCTCAATGACCTGGAGAAGAAGCATGCTATGCTTGAA
ATGAATGCCCGAAGCTTACAGCAGAAGCTGGAGACTGAACGAGRGCTCARACAGAGGCTT
/AL =T OT A F S — R T A Fro— CTGGAAGAGCAAGCCAARTTACAGCAGCAGATGGACCTGCAGARAARTCACATTTICCGT
CTGACTCAAGGACTGCAAGAAGCTCTAGATCGGGCTGATCTACTGARGRCAGARAGARAGT
121-133 GACTTGGAGTATCAGCTGGARAACATTCAGGTTCTCTATTCTCATGARRAGGTGARBATG
GAAGGCACTATTTCTCAARCAARACCARACTCATTGATTTTCTGCAAGCCAARATGGRCCAA
CCTGCTARARRGAAARAGGTTCCTCTGCAGTACAATGAGCTGARGCTGGCCCTGGAGRAG
TCGCTGTGCAGAGC CCTTCAGARGACCCGCATCGAGCTCCGE
TCCGCCCGEGAGGRAGCTGCCCACCGCARRGCARCGGACCACCCACACCCATCCACGCCA
GCCACCGCGAGGCAGCAGATCGCCATGTCTGCCATCGTGCGETCGCCAGAGCACCAGCCT
AGTGCCATGRGCCTGCTGGCCCCGCCATCCAGCCGCAGAAAGGAGTCTTCARCTCCAGAG
GAATTTAGTCGGCGTCT TAAGGAACGCATGCACCACAATATTCCTCACCGATTCAACGTA
GGACTGAACATGCGAGCCACAARGPGTGCTGTGTGTCTGGATACCGTGCACTTTGGACGT
CAGGCATCCARATGTCTCGAATGTCAGGTGATGTGTCACCCCRAGTGCTCCACGTGCTTE
CCAGCCACCTGCGGCTTGCCTGCTGAATATGCCACACACTTCACCGAGGCCTTCTGCCGT
GACARAATGARCTCCCCAGGTCTCCAGACCARGGAGCCCAGCAGCAGCTTGCACCTGGAA
GGGTGGATGBAGGTGCCCAGGAATAACRRACGAGGACAGCARGGCTGGGACAGGRAGTAC
ATTGTCCTGEAGGGATCAAAAGTCCTCATTTATGACAATGAAGCCAGAGARGCTGGACAG
AGGCCGGTGGAAGRATTTGAGCTGTGCCT TCCCGACGGGGATGTATCTATTCATGGTGCC
GTTGGTGCTTCCGAACTCGCAAATACAGCCARAGCAGATGTCCCATACATACTGARGATG
GAATCTCACCCGCACACCACCTGCTGGCCC GARCCCTCTACTTGCTAGCTCCCAGC
TTCCCTGACAAACAGCGCTGGGTCACCGCCTTAGAATCAGTTGTCGC, GTT
TCTAGGGAAARAGCAGAAGCTGATGCTAARCTGCTTGGAARCTCCCTGCTGAARCTGGAA
GGTGATGACCGTCTAGACATGRACTGCACGCTGCCCTTCAGT GACC: TTGGT!
GGCACCGAGGRA( TCTACGCCCTGRATGTCTTGARAAACTCCCTAACCCATGTCCCA
GGAATTGGAGCAGTCTTCCAAATTTATATTATCARGGACCTGGAGARGCTACTCATGATA
GCAGGAGRAGAGCGGGCACTGTGTCT TGTGGACGTGARGARRGTGARACAGTCCCTGECC
CAGTCCCACCTGCCTGCCCAGCCCGACATCTCACCCAACATTTIT GARGCTGTCARGGGC
TGCCACTTGTTTGGGGCAGGCAAGATTGAGAACGGGCTCTGCATCTGTGCAGCCATGCCC
AGCAAAGTCGTCATTCTCCGCTACAACGARARCCTCAGCARATACTGCATCCGGARAGAG
ATAGAGACCTCAGAGCCCTGCAGCTGTATCCACTTCACCART TACAGTATCCT CATTGGA
ACCAATRARTTCTACGAAATCGACATGAAGCAGTACACGCTCGAGGAAT TCCTGGATARG
AATGACCATTCCTTGGCACCTGCTGTGTTTGCCGCCTCTTCCAACAGCTTCCCTGICTCA
ATCGTGCAGGTGAACBGCGCAGGGCAGCGAGRGGAGTACTTGCTETGTTTCCACGAATTT
GGAGTGTTCGTGGATTCTTACGGAAGACGTAGCCGCACAGACGATCTCARGTGGAGTCGC
TTACCTTTGGCCTTTGCCTACAGAGRACCCTATCTGTTTGTGACCCACTTCARCTCACTC
GAAGTAATTGAGATCCAGGCACGCTCCTCAGCAGGGACCCCTGCCCGAGCGTACCTGGAC
ATCCCGRACCCGCGCTACCTGGGCCCTGCCATTTCCTCAGGAGCGATTTACTTGGCGTCC
TCATACCAGGATABATTAAGGGTCATTTGCTGCARGGGAARCCTCGTGAAGGAGTCCGGC
ACTGAACACCACCGGGGCCCGTCCACCTCCCGCAGCAGCCCCAACAAGCGAGGCCCACCC
ACGTACAACGAGCACATCACCAAGCGCGTGGCCTCCAGCCCAGCEBCCGCCCGARGGCCCC
AGCCACCCGCGAGAGCCAAGCACACCCCACCGCTACCGE GGACCGAGCTGCGC
AGGGACARGTCTCCTGGCCGCCCCCTGGAGCGAGRGAAGTCCCCCGGCCGGATGCTCAGC
ACGCGGAGAGAGCGGTCCCCCGGGAGECTGTTTGAAGACRGCAGCAGGGECCEECTGCCT
GCGGGAGCCGTGAGGACCCCGCTGTCCCAGGTGARCAAGGTCTGGGACCAGTCTTCAGTA
TAAATCTCAGCCAGAAAAACCAACTCCT! CATCTTGATCTGCAGGRARACRCCARACACAC
TATGGAACTCTGCTGATGGGGACCCAAGCGCCCACGTGCTCAGCCACCCTCTGGCTCAGE
GGGGCCCAGACCCACCTCGGCACGGACACCCCTGTCTCCAGGAGEGGCAGGTGGCTGAGG
CTCTTCGGAGCTGTCAGCGCCCGGTGCCTGCCCTGEGCACCTCCCTGCAGTCATCTCTTT
GCACTTTGTTACTCTTTCRRRGCATTCACARACT TTTGTACCTAGCTCTAGCCTGTACCA
GTTAGTTCATCAABGGARACCAACCGGGATGCTARCAACARCATGGT TAGAATCCTAATT
AGCTACTTTAAGATCCTAGGATTGGTEGGTTTTTCTTTTTTTTTTCTCTTTGTTTCTTIC
CTTTTTTTTTTTTTTTTTTARGACAACAGAATTCTTAATAGATTIGAATAGCGACGTATT
TCCTGTTGTAGTCATTTTTAGCTCGACCACATCATCAGGTCTTTGCCACCGAGGCATAGT
GTAGAACAGTCCCGGTCAGTTGGCCAACCTCCCGCAGCCARGTAGGTTCATCCTTGTTCC
TGTTCATTCTCATAGATGGCCCTGCTTTCCCCAGGGTGACATCGTAGCCAAATGTTTACT
GTTTTCATTGCCTTT TATGGCCT TGACGACTTCCCCTCCCACCAGCTGAGAATGTATGGA
GGTCATCGGGGCCTCAGCTCGGAGGCAGTGACTTGEGGCCARGGEACCTCGAGACGCTTT
CCTTCCCCACCCCCCAGCGTCATCTCCCCAGCCTGCTGTTCCCGCTTTCCATATAGCTTT
GGCCAGGAARAGCATGCAATAGACTTGCTCGGAGCCCAGCACTCCTGGGTCTCGEGGTCGE

769-790

TOTFAUEF—HR AL
1-294

goooao

GGAGEGGACGGGEECACCCACT TCCTIGTCTGTGACGGCGTGTTGT TCCCCACTCTGGRA
PGGGGARGAGGCCCETCGGGAGTTCTGCATGGCAGTTCACTGCATGTGCTSCCCCCTTRG

gooao

MLEMNARSLQQKLETERELKQRLLEEQRKLOOOMDLOKNHT FRL, TQGLOQEALDRADLLKT
ERSDLEYQLENIQVLYSHEKVKMEGTISQQTKLIDFLOAKMDOPAKKKKVPLQYNELKLA

GTTGCTCTGCCAATGTATTAATACCATCCCATAGCTCCTGCCARATCGAGACCCTCTGAC
GACTTGCCGACTAACTGGCCACCACAAGCTGCAGTCTGTAGCACTGAACARACARARARC
ARAACGCTCAAGCCTTACGACCAGAGAAGGATTTCAGCARACCACCACCTCCCACTCAGT
GTCCCCTCCARRCTTCACACTTCCCTGCCTGCAG. GACTCTGTTCACACCCARTCC
AGCGCGGTTCTACCCCACGAAACTGTGACTTTCCARATGAGCCTTTCCCTAGGGCTAGAC
CTARGACCAGGAAGTTTGAGAAAGCAGCCGCAGCTCARCTCTTCCAGCTCCGCCAGGGTT
GGGAAGTCCTTAGGTGCAGTGCEGCTCCCACTGGGTCTGCGGACCCTCCTAT C
GRAATTCCTGGCAACTGGTAT. CAACC' TTTGCAGTTGGCAAGCTAACTC
GCGGCCTTATTTCTGCCTTTAATCTCCCACRAGGCATCTGTTGCTTTGGGTCCTCCACGA
CTCTTAGGCCCGCCTCAACAACCCAGGCACCTCCTAGGTAGGCTCARRGGTAGRCCCGTT
TCCACCGCAGCAGGTGAACATGACCGTGTTTTCAACTGTGTCCACAGTTCAGRTCCCTTT
CCAGATTGCARCCTGGCCTGCATCCCAGCTCCTTCCTGCTCGTGTCTTAACCTARGTGCT
TTCTTGTTTGRAACCCCTACAARCCTCCATGTGGTAGCTCCTTTGGCARATGTCCTGCTG
TGGCGTTTTATGTGTTGCTTGGAGTCTETGGGGTCGTACTCCCTCCCCTCCCGTCCCCAG
GGCAGATTTGATTGPATGTTTGCTGAAGT T TPGTCTCTTGGTCCACAGTATTTIGGRAAGG
TCACTGAARATGGGTCTTTCAGTCTTGGCATTTCATTTAGGATCT CCATGAGRAATGGGC
TTCTTGAGCCCTGAAAATGTATATTGTGTGTCTCATCTGTGAACTGCITTCTGCTATATA
GRACTAGCTCAARAGACTGTACATATTTACARGAAACTTTATATTCGTAARAARARARAG
AGGARATTGAATTGETTTCTACTTTTTTATTGTARAAGGTGCATTTTTCARCACTTACTT
TTGGTTTCARTGCCTECTAGT TGTEGACAGCCATCT TCACTGEAGGGTGGGGAGCCTCCETS
TGACCACCAAGATGCCAGCAGGATATACCGTARCACGAAATTGCTGTCAAAAGCTTATTA
GCATCAATCAAGATTCTAGGTCTCCAAAAGTACAGGCTTTTTCTPCATTACCTT TTTTAT
TCAGAACGAGGARGAGAACACARGGAATGATTCAAGATCCACCTTGRGAGGAATGRACTT
TGTTGTTGAACAATTAGTGAAARTARAGCAATGATCTAAACT

LEKEKARCAELEEALQKTRIELRSAREEAAHRKATDHPHPSTPATARQQIAMSAIVRSPE
HOPSAMSLLAPPSSRRKESSTPEEFSRRLKERMHHNI PHRFNVGLNMRATKCAVCLDTVH
FGRQASKCLECQVMCHPKCSTCLPATCGLPABYATHFTEAFCRDKMNSPGLOTKEPSSSL
HLEGWMKVPRNNKRGQOGWDRKYIVLEGSKVLIYDNEAREAGQRPVEEFELCLPDGDVST
HGAVGASELANTAKADVPYILKMESHPHTTCWPGRTLYLLAPSFPDKQRWVTALESVVAG
GRVSREKAEADAKLLGNSLLKLEGDDRLDMNCTLPFSDQVVLVGTEEGLYALNVLKNSLT
HVPGIGAVFQIYYIKDLEKLLMIAGEERALCLVDVKKVKQSLAQSHLPAQPDISPNIFEA
VKGCHLFGAGKIENGLCICARMPSKVVILRYNENLSKYCIRKEIETSEPCSCIHFTNYST
LIGTNKFYEIDMKQYTLEEFLDKNDHSLAPAVFAASSNS FPVSIVQUNSAGQREEYLLCE
HEFGVEVDSYGRRSRTDDLKWSRLPLAFAYREPYLFVTHFNSLEVIEIQARSSAGTPARA
YLDIPNPRYLGPATSSGAIYLASSYQDKLRVICCKGNLVKESGTEHHRGPSTSRSSPNKR
GPPTYNEHITKRVASSPAPPEGPSHPREPSTPHRYREGRTELRRDKSPGRPLEREKSPGR
MLSTRRERSPGRLFEDSSRGRLPAGAVRT PLSQVNKVWDQSSV
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ABAGGCCTGCAGCAGGACGAGGACCTGAGCCAGGAATGCAGCATGGCGGCGGTGAAGAAG
GAA( TGCTCTGAGTGAAGCCATGTCCCT 'GAATGGGARCTGAGTAAR
GRARRTGTACAACCTTTAAGGCAAGGGCGGATCATGTCCACGCT TCRAGGGAGCACTGGCA
CAAGAATCTGCCTGTAACAATACTCTTCAGCAGCAGARRCGGGCATTTGARTATGAAATT
CGATTTTACACTGGARRTGACCCTCTGGATCTTTGGGATAGGTATATCAGCTGGACAGAG
CAGAACTATCCTCAAGGT ATATGTCARCGTTATTAGARAGAGCTGTA
GAAGCACTACAAGGAGARARACGATATTATAGTGATCCTCGATTTCTCAATCTCTGGCTT
ARATTAGGGCGTTTATGCAATGAGCCTTTGGATATGTACAGT TACTTGCACAACCARGGG
ATTGGTGTTTCACTTGCTCAGTTCTATATCTCATGGGCAGARGARTATGAAGCTAGRGAA
ARCTTT. AAGCAGATGCGATATTTC] A TTCARCAGRAGGCTGAACCACTA
GARRGRCTACAGTCCCAGCACCGACAATTCCARGCTCGAGTGTCTCGGCRARCTCTGTTG
GCACTTGAGARAGARGA AGTTTTTGAGTCTTCTGTACCACAARCGARGCACA
CTAGCTGRACTAAAGAGCAAAGGGARARAGACAGCAAGAGCTCCAATCATCCGTGTAGGA
GGTGCTCTCAAGGCTCCARGCCAGARCAGAGGACTCCARAATCCATTTCCTCAACAGATG
CARARTAATAGTAGAATTACTGTTTTTGATGAAAATGCTGATGAGGCTTCTACAGCAGAG
TTGTCTAAGCCTACAGTCCAGCCATGGATAGCACCCCCCATECCCAGEGGCCARAGAGRAT
GAGCTGCARGCAGGCCCTT ACAGGCAGGTCCTTGGAACACAGGCCTCGTGGCAAT
ACAGCTTCACTGATAGCTGTACCCGCTGTGCTTCCCAGTT TCACTCCATATGTGGARGAG
ACTGCACARCAGCCAGTTATGACACCATGTAAAATTGAACCTAGTATAAACCACATCCTA
AGCACCAGRAAGCCT! ARGGAAGA ‘TCCTCTACRAAGGGTTCAGAGCCATCAG
CAAGCGTCT AAGARRGAGARGATGATGTATTGT. TTTATGCAGGA
GTAGGGGAATTCTCCTTTGAAGARAT TCGGGCTGAAGTTT TCCGGAAGARATTARAAGAG
CAARGGGAAGCCGAGCTATTGACCAGTGCAGAGAAGAGAGCAGARATGCAGARACAGATT
GAAGAGATGGAGAAGALGCTARRAGAARTCCARACTACT CAGCAAGAAAGRACAGGTGAT
CAGCAAGAAGAGACGATGCCTACARAGGAGACAACTAAACTGCARATTGCTTCCCAGTCT
CAGAARATACCAGGARTGACTCTATCCAGTTCTGTTTGTCARGTRARCTGTTGTGCCAGA
GAARCTTCACTTGC AACATTTGGCAGGAACARCCTCATTCTARAGGTCCCAGTGTA
CCTTTCTCCATTTTTGATGAGTTTCTTCTTTCAGAARAGARGAATARARGTCCTCCTGCA
GATCCCCCACGAGTTTTAGCTCAACGARGACCCCTTGCAGTTCTCAAAACCTCAGAAAGC
ATCACCTCAAATGAAGATGTGTCTCCAGATGTTTGTGATGAAT TTACAGGAATTGRACCC
TTGAGCGAGGATGCCAPTATCACAGGCTTCAGARATGTARCAATTTGTCCTAACCCAGRA
GACACTTGTGACTT TGCCAGAGCAGCTCGTTTTGTATCCACTCCTTTTCATGAGATARTG
TCCTTGRAGGATCTCCCTTCTGATCCTGAGAGACTGT TACCGGARGRAGATCTAGATGTA
AAGACCTCTGAGGACCAGCAGACAGCTTGTGGCACTATCTACAGTCAGACTCTCRGCATC
AAGRAGCTGAGCCCARTTAT AGTCGTGRAGCCACACACTCCTCTGGCTTCTCT
GGTTCTTCIGCCTCGGTTGCARGCACCTCCTCCATCARATGTCT TCARAT TCCTGAGAAR
CTAGAACTTACTAATGAGACTTCAGARRARCCCTACTCAGTCACCATGGTGTTCACAGTAT
CGCAGACAGCTACTGAAGTCCCTACCAGAGTTAAGTGCCTCTGCAGAGTTGTGTATAGAR
GACAGACCAATGCCTAAGTTGGARATTGAGARGGARATTGAAT TAGGTAATGRGGATTAC
TGCATTARACGAGAATACCTARTATGTGABGATTACAAGTTAT TCTGGGTGGCGCCAAGA
AACTCTGCAGAATTARCAGTAATARAGGTATCTTCTCAACCTGTCCCATGGGACTTTTAT
ATCAACCTCAAGTTARAGGAACGTTTAAAT GAAGATTTTGATCATT TTTGCAGCTGTTAT
CAATATCAAGATGGCTGTATTGTTTGGCACCAATATATARACTGCTTCACCCTTCAGGAT
CTTCTCCARCACAGTGAATATATTACCCATGAAATAACAGTGTTGATTATTTATAACCTT
TTGACAATAGTGGAGATGCTACACARAGCAGARATAGTCCATGGTGACT TGAGTCCARGG
TGTCTGATTCTCAGRARCAGAATCCAUGATCCCTATGAT TGTARCARGARCARTCAAGCT
TTGARGATAGTGGACTTTTCCTACAGTGTTGACCT TAGEGTGCACCTGGATGTTTTTACC
CTCAGCGEGCTTTCGGACTGTACAGATCCT AGGBCARRRGATCCTGGCTAACTGTTCT
TCTCCCTACCAGGTAGACCTGTTT T GATT ACATTTACTATTGTTCAAG
GAACACCTACAGGTCTTCTGGGATGGGTCCTTCTEGARACTTAGCCARAATATTTCTGAG
CTARRAGATGGTGAATTGTGGAATAAATTCTTTGTGCGGATTCTGAATGCCAATGATGAG
GCCACAGTGTCTGTTCTTGGGGACCTTGCAGCAGAAATGAATGGGGTTTTTGACACTACA
TTCCARAGTCACCTGARCAAAGCCTTATGGAAGGTAGEGAAGT TAACTAGTCCTGGGECT
TTGCTCTT TCAGTGAGCTAGGCAATCARGTCTCACAGATTGCTGCCTCAGAGCRATGGTT
GTATTGTGGAACACTGARACTGTATGTGCTGTAATTTARTTTAGGACACATTTAGATGCA
CTACCATTGCTGTTCTACTTTTT AGGTATATTTTGACGTCACTGATATTTTTTAT
ACAGTGATATACTTACTCATGGCCTTGTCTARCTTTT AGAACTATTTTATTCTARA
CAGACTCATTACARATGGTTACCTTGT TATTTARCCCATTTGTCTCTACTTTTCCCTGTA
CTTTTCCCATTTGTARTTTGTAARATGTTCTCT TATGATCACCATGTATTTTGTAAATAR
TARAATAGTATCTGTTAAAARAARRAARAARARRARARRARAR

oggoao

GGARGACTTGGGTCCTTGGGTCEC, CGACGGGTGGGTRAGACCGTGGGGGAT
ATCTCAGTGGCGGACGAGGACGGCCGGEACAA GGCTGETCGGAGTGECGGAGCGT
CAAGTCCCCTGTCGGTTCCTCCGTCCCTGACTGTCCTTEGCECTGCCTTGTGCCCGCCCA
GCGCCT'l‘TGCATCCGCTCCTGGGCACCGAGGCGCCCTGTAGGATACTGCTTGTTACTTAT
TACAGCTAGAGGCATCA_EGACCGATCTAAAGAARACTGCA‘I‘TTCAGGACCTGTTAAGGC
TACAGCTCCAGTTGGAGGTCCAAAACGTGTTCTCGTGACTCAGCAAATTCCTTGTCAGAA
TCCATTACCTGTAAATAGTGGCCAGGCTCAGCGGGTCTTGTGTCCTTCAAATTCTTCCCA
GCGCGTTCCTTTGCAAGCACAMAGCTTGTCTCCAGTCACAAGCCGGTTCAGAATCAGAA
GCAGAAGCAATTGCAGGCAACCAGTGTACCTCATCCTGTCTCCAGGCCACTGAATAACAC
CCAAAAGAGCABGCAGCCCCTGCCATCGGCACCTGAAAATAATCCTGAGGAGGAACTGGC
ATCAAAACAGAABRRATGARGARTCARARARGAGGCAGTGGCCTT TGGAAGACTTTGAAAT
TGETCGCCCTCTGGGTARAGGRRAGT TTGGTAATGTTTAT T T AAAAGCAAAG
CRAGTTTATTCTGGCTCTTAAAGTGTTATTTAAI\GCTCAGCTGGAGAAAGCCGGAGTGGA
GCATCAGCTCAGARGAGRAGTAGAAATACAGTCCCACCTTCGGCATCCTAATAT TCTTAG
ACTGTATGGTTATTTCCA'I‘GATGCTACCAGAGTCTACCTAATTCTGGAATATGCACCACT
TGGRACAGTTTATAGAGAACT TCAGARACT TTCAAAGTTTGATGAGCAGAGAACTGCTAC
TTATATAARCAGAATTGGCARATGCCCTGTCTTACTGTCATT AGAGAGTTATTCATAG
AGACATTAARGCCAGAGAACTTACTTCTTGGAT! CAGCTGGAGAGCTTAARRTTGCAGATTT
TGEGTGCTCAGTACATGCTCCATCTTCCAGGAGGACCACTCTCTGTGGCACCCTGGACTA
CCTGCCCCCTGAAATGATTGAAGGTCGGATGCATGATGAGAAGGTGGATCTCTGGAGCCT
TGGAGTTCTTTGCTATGAATTTTTAGTTGGGAAGCCTCCTTTTGAGGCAAACACATACCA
AGAGACCTACAAAAGAATATCACGGGTTGAATTCACATTCCCTGACTTTGTAACAGBGGG
AGCCAGGGACCTCATTTCAAGACTGTTGAAGCATAATCCCAGCCAGAGGCCAATGCTCAG
AGAAGTACTTGAACACCCCTGGA‘TCACAGCAMTTCATCAAAACCATCAAATTGCCAAAA
CARRGRATCAGCTAGCRAACAGT CTTAGGARTCGTGCAGGGGGAGAARTCCTTGAGCCAG
GGCTGCCATATARCCTGACAGGAACATGCTACTGARGTTTATTTTACCATT! GACTGCTGC
CCTCARTCTAGARCGCTACACAAGAAATATT TGTTTTACTCAGCAGGTGETGCCTTAACCT
CCCTP.TTCAGAAAGCTCCACATCAATAAACATGACACTCTGAAGTGAAAC—TAGCCACGRG
AATTGTGCTACTTATACTGGTTCATAATCTGGAGGCARGGTTCGACTGCAGCCGCCCCGT
CAGCCTGTGCTAGGCATGGTGTCT TCACAGGAGGCRAATCCAGAGCCTGGCTGTGGGEAR
AGTGACCACTCTGCCCTGACCCCGATCAGTTARGGAGCTGTGCAATAACCTTCCTAGTAC
CTGAGTGAGTGTGTAAC'I‘TATTGGGTTGGCGAAGCCTGGTAAAGCTGTTGGAATGAGTAT
GTGATTCTTTTTAAGTATGRAAATARAGATATAT AGACTTGTATTTTTTCTCTGGT
GGCBT'I‘CCTTTAGGAATGCTGTGTGTCTGTCCGGCACCCCGGTAGGCCTGATTGGGTTTC
TAGTCCTCCTTAACCACTTATCTCCCATATGAGAGTGTGAAAAATAGGARCACGTGCTCT
ACCTCCATTTAGGGATTTGCTTGGGAT. AAGAI CATGTGICTCAGAGCTGTTAAG
GGCTTATTTTTTTAAAACATTGGAGTCATAGCATGTGTGTAAACTTTAAATATGCAAA’I‘A
ARTAAGTATCTATGTCTAAAAARAARARARAAR
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OKAEPTERLQSQHRQFQARVSRQTLLALEKEEEFEVFES SVPORSTLAELKSKGKKTARA
PIIRVGGALKAPSQNRGLONPFPQOMONNSRITVFDENADEASTAELSKPTVOPWIAPPM
PRAKENELQAGPWNTGRSLEHRPRGNTASLIAVPAVLESFTPYVEETAQOPVMTPCKIEP
SINRILSTRKPGKEEGDPLORVQSHOOASEEKKEKMMYCKEKI YAGVGEFSFEEIRAEVE
RKKLKEQREAELLTSAEKRAEMOKQI EEMEKKLKEIQTTQOERTGDOQEETMPTXETTKL
QIASESQKT PGMTLSSSVCQVNCCARETSLAENIWQEQPHSKGPSVPFSIFDEFLLSEKK
NKSPPADPPRVLAQRRPLAVLKTSESITSNEDVSPDVCDEFTGIEPLSEDRIITGFRNVT
ICPNPEDTCDFARAARFVSTPFBEIMSLKDLPSDPERLLPEEDLDVKTSEDQQTACGTIY
SQTLSIKKLSPTIEDSREATHSSGFSGSSASVASTSSIKCLOL PEKLELTNETSENPTQS
PWCSQYRRQLLKSLPELSASAELCIEDRPMPKLEIEKEIELGNEDYCTKREYLICEDYKL
FWVAPRNSAELTVIKVSSQPVPWDFYINLKLKERLNEDFDHECSCYQYQDGCIVWROYIN
CFTLODLLOHSEYITHEITVLIIYNLLTIVEMLHKAEIVHGDLSPRCLILRNRIHDPYDC
NKNNQALKIVDFSYSVDLRVQLDVFTLSGFRTVQILEGQKI LANCSSPYQVDL FGIADLA
HLLLFKEHLQVFWDGSFWKLSQNI SELKDGELWNKFFVRI LNANDEATVSVLGELAAEMN
GVFDTTFQSHLNKALWKVGKLTSPGALLFQ
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EVEIQSHLRH. PNILRLYGYFHDATRVYLILEYAPLGTVYRELOKLSKFDEQRTATYITEL

ANALSYCESKRVIHRDIKPENLLLGSAGELKIADFGWSVHAPSSRRTTLCGTLDYLPPEM
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GGCCGGACAGTCCGCCGAGGTGCTCGGTGGAGTCMQGCRGTGCCCTTTGTGGAAGACTG
GGACTTGGTGCARACCCT 'GCCTAT TTCAACTTGCTGTGAATAG
AGTAACTGAAGAAGCAGTCGCAGTGAAGATTGTAGATATGAAGCGTGCCGTAGACTGTCC
AGABRAATATTAAGAARGAGATCTGTATCAATAARATGCTAAATCATGARAATGTAGTAAA
ATTCTATGGTCACAGGAGAGARGGCAATATCCARTAT TTATTTCTGGAGTACTGTAGTGE
AGGAGAGCTTTTTGACAGAATAGAGCCAGACATAGGCATGCCTGRACCAGATGCTCAGRG
ATTCTTCCATCAACTCATGGCAGGGETGGTTTATCTGCATGGTATTGGARTAACTCACAG
GGATATTARACCAGRAAATCTTCTGTTGEATGARAGGGATAACCTCARAATCTCAGACTT
TGGCTTGGCARCAGTATTTCGGTATAATAATCGTGAGCGTTTGTTGARCAAGATGTGTGE
TACTTTACCATATGTTGCTCCAGARCTTCTGAAGAL TTCATGCAGARCCAGT
TGATGITTGETCCTGTGGARTAGTACT TACTGCAATGCTCGCTGGAGARTTGCCATGGGA
CCAACCCAGTGACAGCTGTCAGGAGTATTCTGACTGGARAGARAARRARACATACCTCAA
CCCTTGGAARBAAATCGATTCTGCTCCTCTAGCTCTGCTGCATAARATCTTAGT TGAGAA
TCCATCAGCAAGAATTACCATTCCAGACATCRAAAR TGGTACAACRAACCCCT
CA AR ARRAAGGCCCCGAGTCACTTCAGGTGGTGTGTCAGRGTCTCCCAGTGG
ATTTTCTARGCACATTCAATCCAATTTGGRCTTCTCTCCAGTARACAGTGCTTCTAGTGA
AGAAAATGTGAAGTACTCCAGTTCTCAGCCAGARCCCCGCACAGGTCTTTCCTTATGGGA
TACCAGCCCCTCATACATTGATARAT TGGTACARAGGGATCAGCTTTTCCCAGCCCACATG
TCCTGATCATATGCTTTTGAATAGTCAGT TACTTGGCACCCCAGGATCCTCACAGARCCT
CTGGCAGCGETTGGTCARAAGAATGACACGAT TCTTTACCARRTTGGATGCAGACAARTC
TTATCAATGCCTGARAGAGACTTGTGAGARGT TGGGCTATCAATGGARGAARAGTTGTAT
GAATCAGGTTACTATATCAACAACTGATAGGAGARACAATARACTCATTTTCAAAGTGAA
TTTGT TGGATGATAARATATTGGTT TTCCGGCTTTCTARGGGTGATGGATT
GGAGTTCARGAGACACTTCCTGAAGATTAARGGGAAGCTGATTGATATTGTGAGCAGCCA
GAAGGTTTGGCTTCCTGCCACATGAT CGGACCATCGGCTCTGCGGAATCCTGGTGAATAT
AGTGCTGCTATGTTGACATTATTCT TCCTAGAGAAGATTATCCTGTCCTGCARACTGCAR
ATAGTAGTTCCTGAAGTGTTCACT TCCCTGTTTATCCARACATC T TCCAATTTATTTTGT
TTGTTCGGCATACARATAATACCTATATCT TART TGTAAGCAAAACT TTGGCGAARGGAT
GAATAGAATTCATTTGATTATTTCTTCATGTGTGTTTAGTATCTGAATTTGARACTCATC
TGGTGGAARCCAAGTTTCAGGGGACATGAGTTTTCCAGCT TTTATACACACGTATCTCAT
TTTTATCARMACATTTTGTTT

goooao

CCGCGGTTCCGGCTGCTCCGGCGAGGCGACCC'1‘TGGGTCGGCGCTGCGGGCGASGTGGGC
AGGTAGGTGGGCGGACGGCCGCGGTTCTCCGGCAAGCGCAGGCGGCGGI-\GTCCCCCACGG
CGCCCGAAGCGCCCCCCGCACCCCCGECCTCCAGCETT G
CCGACCCAGAGGGACAGCAGCACCA_I_GTCCCACACGGTCGCAGGCGGCGGCAGCGGGGAC
C}\TTCCCACCAGGTCCGGGTGAAAGCCTACTACCGCGGGGATRTCATGATAACACATTTT
GARCCTTCCATCTCCTTT! GAGGGCCTTTGCAATGAGGT TCCAGACATETGTTCTTTTGAC
AACGAACAGCTCTTCACCATGAAATGGATAGATGAGGAAGGAGACCCGTGTACAGTATCA
TCTCAGTT GGAGTTAGARGAAGCCTTTAGACTTTATGAGCTAARCAAGGAT TCTGAACTC
TTGATTCATGTGTTCCCTTGTGTACCAGARCGTCCTGGGATGCCTTGTCC GGAGAAGAT
ARRTCCATCTACCGTAGRGGTGCACGCCGCT GAAAGCTTTATTGTGCCAATGGCCAC
ACTTTCCAAGCCAAGCGT'l‘TCAACAGGCGTGCTCACTGTGCCATCTGCACAGACCGAATA
TGGGGACTTGGACGCCAAGGATATAAGTGCATCAACTGCAAACTCTTGGTTCATAAGAAG
TGCCATAAACTCGTCACAATTGAATGTGGGCGGCATTCTTTGCCACAGGAACCAGTGATG
CCCI-\TGGATCAGTCATCCATGCATTCTGACCATGCACAGACAGTAATTCCATATAATCCT
TCAAGTCATGAGAGTTTGGATCAAGTTGGTGAAGAAAAAGAGGCAATGAACACCAGGGAA
AGTGGCAAAGCTTCATCCAGTCTAGGTCTTCAGGATTTTGAT TTGCTCCGGGTAATAGGA
AGAGGBAAGT! TATGCCARRGTACTGTTGGTTCGATTAARARARACAGATCGTATTTATGCA
ATGAAAGTTGTGAARBAAGAGCTTGTTAATGATGAT TTGATT
GAGAAGCATGTGTTTGAGCAGGCATCCARTCATCCTTTCCTTGT TGGGCTGCATTCITGC
TTTCAGACAGAAARGCAGATTGTTCTTTGTTAT IATGTARAT CTAATG
T'1‘TCATATGCAGCGACAAAGAAAACT'1‘CCTGAAGAACATGCCAGATTTTACTCTGCAGAA
ATCAGTC TAGCATTAAATTATCTTCATGAGCGAGGGATAATTTATAGAGATTTGAAACT G
GACAATGTATTAC'1‘GGACTCTGAAGGCCACATTAAACTCACTGACTACGGCATGTGTAAG
GAAGGATTACGGCCAGGAGATACAACCAGCACTTTCTGTGGTACTCCTAATTACATTGCT
CCTGAAATTTTAAGAGGAGAAGATTATGGTTTCAGTGTTGACTGGTGGGCTCTTGERGTG
CTCATGT TTGAGATGATGGCAGGRAGETCTCCATTTGATATTGTTGGGAGCTCCGATAAC
CCTGACCAGRACACAGAGGATTATCTCTTCCARGTTATTTT AAARCARATTCGCATA
CCACGITCTCTGTCTGTARARGCTGCAAGTGT TCTGARGAGTTTTCTTAATAAGGACCCT
ARGGAACGATTGGGTTGTCATCCTCARACAGGAT T TGCTGATATTCAGGGACACCCETTC
TTCCGAAATGTTGATTGGGATATGATGGAGCARARACAGGTGETACCTCCCT TTAAACCA
ARTATTTCTGGGGAATTTCGTTTGGACRACTT! TGATTCTCAGTTTACTAATGAACCTGTC
CAGCTCACTCCAGATGACGATGACATTGTGAGGAAGATTGATCAGTCTGAATTTGAAGGT
TTTGAGTATATCAA’I‘CCTCTTTTGATGTCTGCAGAAGAATGTGTC&ATCCTCATTTTT C
ARCCATGTATT CTACTCATGTTGCCATTTAATGCATGGATARACTTGCTGCAAGCCT GGA
TACAATTARCCATTTTATATT TGCCACCTACARRAAAACACCCARTATCTTCTCTTGTAG
ACTATATGAAT CAATTATTACATCTGTTTTACTATGAARARRARATTAATACTACTAGCT
T CCAGACAATCATGTCAAAATTTAGTTGAACTGGTTTTTCAGTTTTTAAAAGGCCTACAG
ATGAGTAATGAAGT TACCTTTTTTGTTT! G
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GCGGCGECGECEGCEC P TGCTCATACT TTGTGACTTGCCGGTCACAGTGGCATTCAGC
TCCACACTTGGTAGAACCACAGGCACGACARGCATAGAARCATCCTARACRATCTTCATC
GRAGGCATCGAGGTCCATCCCAATAARAATCAGGAGACCCTGGCTATCATAGACCTTAGTC
TTCGCTGGTATACTCGCTGTCTGTCAACCAGCGGTTGACTTTTTTTAAGCCTTCTTTTTT

CTCTTTTACCAGTTTCTGGAGCARAT TCAGTTTGCCTTCCTGGATTTGTARATTGTAATG
ACCTCARBACTTTAGCAGTTCTTCCATCTGACTCAGGTTTGCTTCICTGGCGGTCTTCAG
AATCAACATCCACACTTCCGTGATTATCTGCGTGCATTTTGGACARAGCTTCCARCCAGG
ATACGGGARGAAGARATGGCTGGTGATCT TTCAGCAGGTTTCTTCATGGAGGAARCTTAART
ACATACCGTCAGAAGCAGGGAGTAGTACTTARATATCAAGRACTGCCTAATTCAGGACCT
CCACATGAT. TTACATTTCARGT TAGATGGRAGAGAATTTCCAGAAGGT
GAAGGTAGATCAAAGAAGGAAGCAARARATGCCGCAGCCAAATTAGCTGTTGAGATACTT
AATAAGGAABRAGARGGCAGTTAGTCCTTTATTATTGACAACAARCCRAATTCTTCAGAAGGA
TTATCCATGGGGAATTACATAGGCCTTATCAATAGART TGCCCAGRAGRRARGACTARCT
GTAAATTATGARCAGTGTGCATCGGGGGTGCATGGGCCAGRAGGATTTCATTATARATGC
ARAATGGGACAGAAAGAATATAGTATTGGTACAGCTTCTACTAAACAGGARGCARRACAAR
TTGGCCECTAARCTTGCATATCT TCAGATAT TATCAGAAGARACCTCAGTGAARTCTGAC
TACCTGTCCTCTGGTTCTTTTGCTACTACGTGTGAGTCCCARAGCAACTCTTTAGTGACC
AGCACACTCGCTTCTGAATCATCATCTGARGGTGACTTCTCAGCAGATACATCAGAGATA
ARTTCTARCAGTGACAGTTTARACAGTTCTTCGTTGCTTATGAATGGTCTCAGARATART
CAARGGAAGGCARAARGATCTTTGGCACCCAGATTTGACCTICCTGACATGARAGRAACA
ARGTATACTGTGGACAAGAGGTTTGGCATGGATTTTAARGAAATAGAATTAATTGGCTCA
GGTGGATTTCGCCAAGTTTTCARAGCRARARCACAGRATTGACGGRAAGACTTACGTTATT
ARACGTGTTARATATAATAACGAGARGGCGGAGCGTGAAGTAARAGCATTGGCRARAACTT
GATCATGTAARATATTGTTCACTACAATGGCTGTTGGGATGGAT Y TGATTATGATCCTGAG
ACCAGTGATGATTCTCTTGAGAGCAGTGATTATGATCCTGAGAACAGCARARATAGTTCA
AGGTCAAAGACTAAGTGCCTTTTCATCCARATGGAATTCTGTGATARAGGGACCTTGGAR
CAATGGATTGARAA, A GCGAGAAACTAGACARAGTTTTGGCT TTGGAARCTCTTT
GAACAARTARCARARGGGGTGGAT TATATACATTCAAARARATTAATTCATAGAGATCTT
AAGCCAAGTAARTATATTCTTAGTAGATACAAAACAARGTARAGATTGGAGACTTTGGACTT
GTAACATCTCTGAAARATGATGGARAGCGAACARGGAGTARGGGARCT TTGCGATACATG
AGCCCAGAACAGATTTCTTCGCAAGACTATGGARAGGARGTGGACCTCTACGCTTTGGGE
CTAATTCTTGCTGAACTTCTTCATGTATGTGACAL TGCTTTTGAARCATCARAGTTTTTC
ACAGACCTAC 'GGCATCATCTC] TT AAAAAGAARAAACTCTTCTA
CAGAAATTACTCTCAAAGAAACCT GAGGATCGACCTAACACATCTGAMTACTAAGGACC
TTGACTGTGTGGRAGAAAAGCCCAGAGAARART GARCGACACACATGTTAGAGCCCTTCT
GAAAAAGTATCCTGCTTCTGATAT GCAGT TTTCCTTARATTATCTAARATCTGCTAGGGA
ATATCA. TTTACCTTTTATTTTAATGTTTCCTTTAATTTTTTACTATTTTTACT
AATCTTTCTGCAGARACAGAAAGGTTTTCTTCTTTTTGCTTCARAAACAT TCTTACATTT
TACTTTTTCCTGGCTCATCTCTTTATYCTTTTTTTTTTTTT TARRGACAGAGTCTCGCTC
TGTTGCCCAGGCTGGAGTGCAATGACACAGTCTTGGCTCACTGCARCTTCTGCCTCTTGG
GTTCARGTGATTCTCCTGCCTCAGCCTCCTGAGTAGCTGGATTACAGGCATGTGCCACCC
ACCCAACTAATTTTTGTGTTTTTAATAAAGACAGGGTTTCACCATGT TGGCCAGGCTGET
CTCAAACTCCTGACCTCAAGTAATCCACCTGCCTCGGCCTCCCARAGTGCTGGGATTACA
GGGATGAGCCACCGCGCCCAGCCTCATCTCTTTGTTCTAA, AARACCACCCCCA
AATTTTCTTTTTATACTATTAATGAATCAATCAATTCATATCTATTTAT TAAATTTCTAC
CGCTTTTAGGCCAARRAAATGTAAGATCGTTCTCTGCCTCACATAGCTTACAAGCCAGCT
GGAGAAATATGGTACTCATTAAARARAARARRRRAGTGATGTACRACC
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ATGTCT CGGGAGTCGGATGTTGAGGCTCAGCAGTCTCATGGCAGCAGTGCCTGTTCACAG
cc CCATGGCAGCGTTACCCAGTCCCAAGGCTCCTCCTCACAGTCCCAGGGCATATCCAGC
TCCTCTACCAGCACGATGCCARACTCCAGCCAGTCCTCTCACTCCAGCTCTGGGRCACTG
AGCTCCTTAGAGACAGTGTCCACTCAGGAACTCTATTCTATTCCTGAGGACCAAGAACCT
GAGGACCAAGARCCTGAGGAGCCTACCCCTGCCCCCTGEGCTCGATTATGGGCCCTTCAG
GATGGATTTGCCRATCTTGAATGTGTGAATGACARCTACTGETTTGGGAGGGACAARAGC
TGTGAATATTGCTTTGATGAACCACTGCTGARAAGAACAGATARATACCGARCATACAGC
AAGAAACACTTTCGGATTTTCAGGGMGTGGGTCCTRAAAACTCTTACATTGCATACATA
GARGATCRCAGTGGCAATGGARCCTTTGTARATACAGAGCTTGT AAAACGC
CGTCCTTTGAATARCAATTCTGARATTGCACTGTCACTAAGCAGARATAAAGTTTTTGTC
TPTTTTGATCTGACTGTAGATGATCAGTCAGTTTATCCTAAGGCATTAAGAGATGRATAC
ATCATGTCAAARAACTCITGGAAGTGGTGCCTGT TAARGCTGGCTTTCGAGAGG
ARRACATGTARGARAGTAGCCATAARGATCATCAGCARRRGGAAGT TTGCTATTGGTTCA
GCARGAGAGGCAGACCCAGCTCTCAATGT TGARRCAGARRTAGABATTT TGARARAGCTA
ARTCATCCTTGCATCATCARGATTARARACTTTT TTGATGCAGAAGATTATTATATTGTT
TTGGAATTGAT! 'GTTTGACARAGTGGET ATAARCGCCTGARR
GAAGCTACCTGCAAGCTCTATTTTTACCAGATGCTCTTGGCTGTGCAGTACCT TCATGRA
AACGGTAT TATACACCGTGACT TARAGCCAGAGARTGTTTTACTGTCATCTCAAGAAGAG

GACTGTCT TTACTGATTTT: CACTCCAAGATTTT! A CTCTCTC
ATGAGAACCTTATGTGGRACCCCCACCTACTTGGCGCCTGAAGTTCTTGTTTCTGTT
ACTGCTGGGTATAACCGTGCTGIGGACTGCTGC TTTAGGAGTTATTCTTTTTATCTGC

CTTAGTGGGTATCCACCTTTCTCTGAGCATAGGACTCARGTGTCACTGRAGGATCAGATC
ACCAGTGGAARATACAACTTCATTCCTGARGTCTGGGCAGRAGTCTCAGAGARAGCTCTG
GACCTTGTCAAGRAGTTGTTGGTAGTGGATCCARAGGCACGTTT TACGACAGARGARGCC
TTAAGACACCCGTIGGCTTCAGGATGARGACATGAAGAGABAGTTTCARGATCTTCTGTCT
GAGGAAARTGRATCCACAGCTCTACCCCAGGTTCTAGCCCAGCCTTCTACTAGTCGARRG
CGGCCCCGT G ARGCCGAGGGTGCCGAGACCACAAAGCGCCCAGCTGTGTGTGCT
GCTGTGTTGIGAACTCCGTGGTTT CACGAAAGARATGTCCTTCTT TCACTCTGCATC
TTTCTTTTCTTTGAGTCGTTTTTTATAGTTGGATITAATTAT ATAATGGTTIT
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MAGDLSAGFFMEELNTYRQKQGVVLKYQELPNSGPPHDRRFTFQVIIDGREFPEGEGRSK
KEAKNAAAKLAVEILNKEKKAVSPLLLTTTNSSEGLSMGNY IGLINRIAQKKRLTVNYEQ
CASGVHGPEGFHYKCKMGQKEYSIGTGSTKQEAKQLAAKLAYLQILSEETSVKSDYLSSG
SFATTCESQSNSLVTSTL SADTSEINSNSDSLNSSSLLMNGLRNNQRKAK
RSLAPRFDLPDMKETKYTVDKRFGMDFKEIELIGSGGE‘GQVFKAKHRIDGKTYVIKRVKY
NNEK] EVKALAKLDRVNIVHYNGCWDGFDYDPETSDDSLESSDYDPENSK
CLFIQMEFCDKGTLEQWIEmGEKLDKVmLELFEQITKGVDYIHSKKLIHRDLKPSNI
FLVDTKQVKIGDFGLVTSLKNDGKRTRSKGTLRYMS PEQISSQDYGKEVDLYALGLILAE
LLHVCDTAFETSKFFTIDLRDGI ISDIFDKKEKTLLQKLLSKKPEDRPNTSEILRTLTVWK
KSPEKNERHTC
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CEYCFDEPLLKRTDKYRTYSKKHFRIFREVGPKNSYIAYIEDHSGNGTFVNTELVGKGKR
RPLNNNSEIALSLSRNKVEVFEDLTVDDQSVYPKALRDEY IMSKTLGSGACGEVKLAFER
KTCKKVAIKIISKRKFAIGSAREADPALNVETEIEILKKLNHPCIIKIKNFEDAEDYYIV
LELMEGGELFDKVVGNKRLKEATCKLYFYQMLLAVOYLHENGIT. HRDLKPENVLLSSQEE
DCLIKITDFGHSKILGETSLMRTLCGTPTYLAPEVLVSVGTAGYNRAVDCWSLGVILFIC
LSGYPPFSEHRTOVSLKDQITSGKYNFT PEVWAEVSEKALDLVKKLLVVDPKARFTTEEA
LRHPWLQDEDMKRKFQDLL LPQVLAQPST TTKRPAVCA
AVL
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GGCACGAGTA GT GGGTCAGTGCTBCTCGEGGECTTCTCCATCCAGETCCCTGGA
GTTCCTGGTCCCT GEAGCTCCGCACTTEGCGCGCARCCTGCGTGAGGCRAGCGCGACTCTG
GCGACTGGCCGGCCATECCTTCCCGGGCTGAGGACTATGARGTGTTETACACCATTGGCA
CAGGCTCCTACGGCCGCTGCCAGARGRTCCGGAGGA 'GAT A, TATTAGTTT
GGAAAGAACTTGACTATGGCTCCATGACAGRAGCTGAGARACAGATGCTTGTTTCTGAAG
TGAATT TGCTTCGTGAACTGAARCATCCAARCATCGTTCGTTACTATGATCGGATTATTG
ACCGGACCAATACARCACTGTACATTGTARTGGRAATATTGT GGA( TCTGGCTA
GTGTARTTACARAGGGRACCARGGRARAGGCARTACT TAGATGAAGAGTTTGTTCTTCGAG
TGATGACTCAGTTGACTCTGGCCCTGARGGAATGCCACAGACGAAGTGATGGTGGTCATA
CCGTATTGCATCGGGATCTTAAACCAGCCAATGTTTTCCTGGATGGCARGCARAACGTCA
AGCTT TTGGGCTAGC! T ACCATGACACGACTTTTGCAAARACAT
TTGTTGGCACACCTTATTACATGTCTCCTGAACRAATGARTCGCATGTCCTACRATGAGR
ARTCAGATATCTGGTCATTGGGCTCCTTGCTGTATGAGT TATGTGCATTAATGCCTCCAT
TTACAGCTTTTAGCCAGARAGAARCTCGCTGGGARRATCAGAGAAGGCAAATTCAGGCGAA
TTCCATACCGTTACTCTGATGRATTGAATGRAATTATTACGAGGATGTTARACTTARAGG
ATTACCATCGACCTTCTGTTGAAGARATTCTTGAGAACCCTTTAATAGCAGATTTGGTTG
CAGACGAGCAARAGAAGARATCTT AGA GACAAT CAGARAAAT
CGCAGGATTCCAGCCCTGTATTGAGTGAGCTGARACTGAAGEGAAATTCAGT TACAGGAGC
GAGAGCGAGCTCTCAAAGCRAGAGRAGARAGATTGGAGCAGAAAGRACAGGAGCTTTGTG
TTCGTGAGAGACTAGCAGAGGACARACTGGCTAGAGCAGAAAATCTGTTGARGAACTACA
GCTTGCTARAGGAACGGAAGTTCCTGTCTCTGGCAAGTAATCCAGAACTTCTTRATCTTC
CATCCTCAGTAATTRAGAAGRRAGTTCATTTCAGTGGGGAAAGTARAGAGARCATCATGA
GGAGTGAGARTTCTGAGAGTCAGCTCACATCTARGTCCAAGTGCAARGGACCTGARGARRA
GGCTTCACGCTGCCCAGCTGCGGECTCAAGCCCTGTCAGATAT TGAGARARATTACCAAC
TGBAABRGCAGRCAGATCCTGGGCATGCGCTAGCCAGGTAGAGAGACACAGAGCTGTGTAC
AGGATGTAATATTACCAACCTTTARAGACTGATATTCARATGCTGTAGTGTTGAATACTT
GGCCCCATGAGCCATGCCTTTCTGTATAGTACACATGATATTT CGGAATTGGTTTTACTG
TTCTTCAGCARCTATTGTACAAAATGTTCACAT TTAATTTTTCTTTCPTCTTTTAAGRAC
ATATTATAAARAGAATACTFTCTTGETTGEGCTTTTAATCCTGTGTGTGATTACTAGTAG
GAACATGAGATGTGACATTCTARATCTTGGGAGARAARATARTATTAGGRARRRAATATT
TATGCAGGARGAGTAGCACTCACTGAATAGT TTTAAATGACTGAGTGGTATGCTTACAAT
TGTPCATGTCTAGATTTARATTTTAAGTCTGAGATTTTARATGTTTTTGAGCTTAGARARC
CCRGTTAGATGCAATTTGGTCATTAATACCATGACATCTTGCT TATARATATTCCATTGC
TCTGTAGTTCAAATCTGTTAGCTTTGTGARAATTCATCRCTGTGATGTTTGTATTCTTTT
TTTETTTCTGTT TAACAGARTATGAGCTGTCTGTCATT TACCTACTTCT TTCCCACTARA
TAARAGAATTCTTCAGTTA
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TTGECGGECGGARGCGGCCACAACCCGGCGATCGAARAGATTCT TAGGAACGCCGTACCA
GCCGCGTCTCTCAGEACAGCAGGCCCCTETCCTTCTGTCEGGCECCECTCAGCCGTGCCC
TCCGCCCCTCAGGTTCTTTTICTARTTCCAAATARACTTGCAAGAGGACTATGRARGATT
ATGATGRACTTCTCARATATTATGAATTACATGARACTATT GGCTTTGCAA
AGGTCARACTTGCCTGCCATATCCTTACT! TGGT TATAAAAATCATGGATA
ARAACACACTAGGGAGTGATTTGCCCCGGATCARBACGGAGAT TGRGGCCTTGARGARCT
TGAGACATCAGCATATATGTCAACTCTACCATGTGCTAGAGACRGCCAACARAATATTCA
TGGTTCTTGAGTACTGCCCTGGAGGAGAGCTGTTTGACTATATAATTTCCCAGGATCGCC
TGTCAGARGAGGAGACCCGGGTTGTCTTCCGTCAGATAGTATCTGCTGTTGCTTATGTGC
ACAGCCAGGGCTATGCTCACAGGGACCTCAAGCCAGAARAT TTGCTGTTTGATGAATATC
ATARATTARAGCTGATTGACTTTGGTCTCTGTECARARCCCARGGGTAACAAGGATTACC
ATCTACAGRCATGCTGTGGGAGTCTGGCTTATGCAGCACCTGAGT TAATACARGGCARAT
CATATCTTGGATCAGAGGCAGATGTTTGGAGCATGGGCATACTGTTATATGTTCTTATGT
GTGGATTTCTACCAT TTGATGATGATAATGTARTGGCT TTATACRAGAAGRT TATGAGAG
GAARATATGATGTTCCCARGTGGCTCTCTCCCAGTAGCATTCTGCTTCTTCAACARATGC
TGCAGGTGGACCCAAAGAAARCGGATTTCTATGAAARATCTATTGRACCATCCCTGGATCA
TGCAAGATTACAACTATCCTGTTGAGTGGCARAGCARGAATCCTTTTAT TCACCTCGATG
ATGATTGCGTAACAGAACTTTCTGTACATCACAGARACAACAGGCARRCAATGGAGGATT
TARTTTCACTGTGGCAGTATGATCACCTCACGGCTACCTATCTTCTGCTTCTAGCCRAGA
AGGCTC ARACCAGTTCGTTTARGGCTTTCTTCTTTCTCCTGT ARGCCAGTG
CTACCCCATTCACAGACATCRAGTCARATAAT TGGAGTCTGGRAGATGTGACCGCRAGTG
ATAARARTTATGTGGCGGGATTAATAGACTATGATTGGTGTGAAGATGATTTATCARCAG
GTGCTGCTACTCCCCGARCATCACAGTTTACCARGTACTGGACARGAATCARATGEGETEG
BATCTAAATCATTARCTCCAGCCTTATGCAGAACACCTGCARATAAAT TARRGAACRAAG
AABATGTATATACTCCTARGTCTGCTGTAARAGAATGAAGAGTACTT TATGTTTCCTGRAGC
CARAGACTCCAGTTAATARGAACCAGCATAAGAGAGARATACTCACTACGCCRARTCGTT
BACACTACACCCTCAAAAGCTAGRARCCAGTGCCTGAARGAAACTCCAATTARAATACCAG
TAAATTCAACAGGAACAGACAAGT TRATGACAGGTGTCATTAGCCCTGAGAGGCEGTGCC
GCTCAGTGGRAT TGGATCTCAACCAAGCACATATGGAGGAGACTCCARAAAGAAAGGGRG
CCAARGTGTTT! TTGGATAAGGTTATCACTGTGCTCACCAGGA
GCARAAGGAAGGGTTCTGCCAGAGACGGGCCCAGAAGACTARAGCTTCACTATAATGTGA
CTACAACTAGATTAGTGAATCCAGATCAACTETTGAATGAAATAATGTCTATTCTTCCRA
AGAAGCATGTTGACTTTGTACARAAGGGTTATACACTGAAGTGTCARRCACAGTCAGATT
TTGGGAAAGTGACAATGCAAT TTGAAT TAGARGTGTGCCAGCTTCARAARCCCGRTGTGG
TGGGTATCAGGAGGCAGCEGCTTAAGGGCGATGCCTGGGT TTACARARGAT TAGTGGARG
ACATCCTATCTAGCTGCAAGGTATAATTGATGGATTCTTCCATCCTGCCGGATGAGTGTG
GGTGTGATACAGCCTACATAAAGACTGTTATGATCGCTTTGATTTTABAGTTCATTGGAA
CTACCAACTTGTTTCTARAGAGCTATCTTAAGACCAATATCTCTTTGTT TTTAAACARAR
GATATTATTTTGTGTATGAATCTAAATCARGCCCATCTGTCATTATGTTACTGTCTTTIT
TAATCATGTGGTTTTGTATAT TAATAAT TGTTGACTTTCTTAGATTCACTTCCATATGTG
AATGTAAGCTCTTAACTATGTCTICTTTGTARTGTGTARTTTCTTTCTGRAATARRACCAT
TTGTGRATAT
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SDELNEIITRMLNLKDYHRPSVEEILENPLIADLVADEQRRNLERRGRQLGEPEKSQDSS
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RKFLSLASNPELLNLPSSVIKKKVEF: 3y )LTSKSKCKDLKKRLHAA
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MKDYDELLKYYELHET IGTGGFAKVKLACHILTGEMVAIKIMDKNTLGSDLPRIKTEIEA
LEKNLRHQHICQLYHVLETANKI FMVLEYCPGGELFDYIISQDRLSEEETRVVERQIVSAV
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TASDKNYVAGLIDYDWCEDDLS TGAATPRT SQF TKYWTESNGVESKSLTPALCRTPANKL
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KIPVNSTGTDKLMTGVISPERRCRSVELDLNOA PKRKGAKVFGSLERGLDKVITV
LTRSKRKGSARDGPRRLKLHYNVTTTRLVNPDQLLNEIMSY LPKKHVDEVOKGY TLKCQT
QSDFGKVTMOFELEVCQLOKPDVVGIRRQRLKGDAWVYKRLVEDILSSCKV
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GTCTTTATTTCAGTCCCGGATCCECGGGCECAGGCCCAGCTCAGGCCCCCAGGGATGGAC
GTCGTGGACCCTGACATTTTCAATAGAGACCCCCGGGACCACTATGACCTGCTACAGCGG
CTGGETGGCGGCACGTATGGGGARGTCTTTAAGGC TCGAGACARGGTGTCAGGGGACCTG
GTGGCACTGAAGATGGTGAAGATGGAGCCTGATGATGATGTCTCCACCCT TCAGAAGGAR
ATCCTCATATTGAARACTTGCCGGCACGCCAACATCGTGGCCTACCATGGEAGTTATCTC
TGGTTGCAGAAACTCTGGATCTGCATGGAATTCTGTGEGGCTGETTCTCTCCAGGACATC
TACCAAGTGACAGGCTCCCTGTCAGAGCTCCAGAT TAGCTATGTCTGCCGGGRAGTGCTC
CAGGGACTGGCCTATTTGCACTCACAGAAGRAGATACACAGGGACAT CAAGGGAGCTRAC
ATCCTCATCAATGATGCT GGTCAGATTGGCTGRCTTTGGCATCTCGGCCCAGATT
GGGGCTACACTGGCCAGACGCCTCTCTTTCATTGEGGACACCCTACTGGATGGCTCCGGAR
GTGGCAGCTGTGGCCCTGARGGGAGGATACAATCAGCTGTGTGACATCTGGTCCCTGGEC
ATCACGGCCATCGARCTGGCCGAGCTACAGCCACCGCTCTTTGATGTGCACCCTCTCAGA
GTTCTCTTCCTCATGACCAAGAGTGGCTACCAGCCTCCCCGACTGARGGARARAGGCAAR
TGGTCGGCTGCCTTCCACAACTTCATCARAGTCACTCTGACTARGAGTCCCAAGARACGA
CCCAGCGCCACCAAGATGCTCAGTCATCRACTGGTATCCCAGCCTGGGCTGARTCGAGEC
CTGATCCTGGATCTTCTTGACARACTGAAGARRTCCC! ARGGRCCCTCCATTGGGGAC
ATTGAGGATGAGGRGCCCGAGCTACCCCCTGCTATCCCTCGGCGGATCAGATCCACCCAC
CGCTCCAGCTCTCTGGGGATCCCAGATGCAGACTGCTGTCGGCGGCACATCGAGTTCAGG
AAGCTCCGRGGAATGGAGACCAGACCCCCAGCCAACACCGCTCGCCTACAGCCTCCTCGA
GACCTCAGGAGCAGCAGCCCCAGGAAGCARCTGTCAGAGTCGTCTGACGATGACTATGAC
GACGTGGACATCCCCACCCCTGCAGAGGACACACCTCCTCCACTTCCCCCCARGCCCAAG
TTCCGTTCTCCATCAGACGAGGGTCCT GAT AGCTGAGCCCG
GGGETGCTGGTCCGGTGTGCCAGT 'CCCCACCAAACAGCCCCCGTCCTGGGCCTCX
CCATCCACCAGCAGCCCCCACCTCACCGCCCATTCAGARCCCTCACTCTGGARCCCACCC
TCCCGGGAGCTTGACAAGCCCCCACT TCTGCCCCCCAAGAAGGAARAGATGARGAGAAAG
GGATGTGCCCTTCTCGTARAGTTGTTCAATGGCTGCCCCCTCCGGATCCACAGCACGGCC
GCCTGGACACATCCCTCCACCAAGGACCAGCACCTGCTCCTGGGGGCAGAGGRAGGCATC
TTCATCCTGAACCGGAATGACCAGGAGGCCACGCTGGARATGCTCTTTCCTAGCCGGALT
ACGTGGGTGTACTCCATCARCARCGTTCTCATGTCTCTCTCAGGARAGACCCCCCACCTG
TATTCTCATAGCATCCTTGGCCTGCTGGAACGGARAGAGACCAGAGCAGGARACCCCATC
GCTCACATTAGCCCCCACCGCCTACTGGCA. AR GGTTTCCACCARGATCCAG
GACACCARAGGCTGCCGGGCGTGCTGTGT 'GCGAGCTCTGGGGGCCCGTTC
CTGTGCGGTGCATTGGAGACGTCCGTTGTCCTGCT TCAGTGGTACCAGCCCATGAACARR
TTCCTGCTTGTCCGGCAGGTGCTGT TCCCACTGCCEACGCCTCTGTCCGTGTTCGCGCTG
CTGACCGGECCAGGCTCTGAGCTGCCCECTETGTECCATCGECGTGAGCCCUGGGCGGCTE
GGGAAGTCGGTGCTCTTCCACACGGTGCECTTTGGCGCGCTCTCTTGCTGGCTEGGCGAG
ATGAGCACCGAGCACAGGGGACCCGTGCAGGTGACCCAGGTAGAGGARGATATGGTGATG
GTGTTGATGGATGGCTCTGTGARGCTGGTGACCCCEEAGGEGTCCCCAGTCCGGGGACTT
CGCACACCTGAGATCCCCATGACCGARGC ‘CGTGGCTATGGTTGGAGGTCAG
CTTCAGGCCTTCTGGAAGCATGGAGTGCAGGTGTGEGCTCTAGGCTCGGATCAGCTGCTA
CAGGAGCTGAGAGACCCTACCCTCACTTTCCGTCTGCTTGGCTCCCCCAGGCTGGAGTSC
AGTGGCACGATCTCGCCTCACTGCAACCTCCTCCTCCCAGGTTCARGCARTTCTCCTGIC
TCAGCCTCCCGAGTAGCTGGGATTACAGGCCTCPAGTGGTGGAGACACGCCCAGTGGATG
ATCCTACTGCTCCCAGCAACCTCTACATCCAGGAATGAGTCCCTAGGGCGGTGTCAGGRA
CTAGTCCTTGCACCCCCTCCCCCATAGACACACTAGTGGTCATGGCATGTCCTCATCTIC
CAATRAACATGACTTTAGCCTCTGCAARAAAA
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GAATTCGGCACGARGGAGAGTAGCAGTGCCTTGEACCCCAGCTCTCCTCCCCCTTTCTCT
CTARGGATGGCCCAGARGGAGAACTCCTACCCCTGGCCCTACGGCCGACAGRCGGCTCCA
TCTGGCCTGAGCACCCTGCCCCAGCGAGTCCTCCGGARAGAGCCTGTCACCCCATCTGCA
CTTGTCCTCATGAGCCGCTCCARTGTCCAGCCCACAGCTGCCCCTGGCCAGRAGGTGATG
GAGAATAGCRGTGGGACACCCGACATCTTAACGCGECACTTCACARTTGATGACT TTGAG
ATTGGGCGTCCTCTGEGCAAAGGCARGT TTGGARACCTGTACT TGECTCGGEAGAAGARA
AGCCATTTCATCGTGGCGCTCAAGGTCCTCT TCAAGTCCCAGATAGAGRAGGAGGGCGTG
GAGCATCAGCTGCGCAGAGAGATCGAAATCCAGGCCCACCTGCACCATCCCAACRTCCTG
CGTCTCTACAACTATTTT TATGA( TCTACTTGATTCTAGAGTATGCCCCC
[eles! TCTA(;AAGGAGCNPM GAGCTGCACATTTGACGAGCAGCGARACAGCC
ACGATCATGGAGGAGITGGCAGATGCTCTARTGTACTGCCATGGGARGAAGGTGATTCAC
AGARGACATAARGCCAGARAATCTGCTCTTAGGGCTC, CTGAAGATTGCTGAC
TTCGGCTGGTCTGTCCATGCGRCCT CCCTGAGGAGGAAGACAATGTGTGGCACCCTGGAC
TACCTGCCCCCAGAGRTGATT! GCGCATCGACA, 'GGATCTGTGGTGC
ATTGGAGTGCTTTGCTATGAGCTGCTGGTGGGGAACCCATTTGAGAGTGCATCACACARC
GARGACCTATCGCCGCATCGTCRAGGTGGACCTAAAGTTCCCCGCTTCTGTGCCCACGGGA
GCCCAGGACCTCATCTCCAARCTGCTCAGGCATAACCCCTCGGAACGGCTCCCCCTGGCC
CAGGTCTCAGCCCACCCTTGEGEICCGEGCCAACTCTC GCTGCCTCCCTCTGCC
CTTCAATCTGTCGCCIGATGGTCCCTGTCATTCACTCGGGTGCGTGTGTTTGTATGTCTG
TGTATGTATAGGGGARAGAAGGGATCC
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MDVVDPDIFNRDPRDHYDLLQRLGGGTYGEVFKARDKVSGDLVAL DDDVSTLQ
KEILILKTCRHANIVAYHGSYLWLOKLWICMEFCGAGSLQDIYQVTGSLSELQISYVCRE
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PEVAAVALKGGYNELCDIWSLGITATELAELQPPLEFDVHPLRVLFLMTKSGYQPPRLKEK
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RKGCALLVKL! FNGCPLRI HSTAAWTHPSTKDQHLLLGAEEGI FILNRNDQEATLEMLEPS
RTTWVYSINNVLMSLSGKTPHLYSHSILGLLERK] IAHISPHRLLARKNMVSTK
IQDTKGCRACCVAEGASSGEPFLCGALETSVVLLOWYQPMNKFLLVRQVLFPLPTPLSVE
ALLTGPGSELPAVCIGVSPGRPGKSVLFHTVRFGALSCWLGEMS TEERGPVQVTQVEEDM
VMVLMDGSVKLVTPEGSPVRGLRT PRI PMTEAVEAVAMVGGOLOAFWKHGVQVWALGSDQ
LLOELRDPTLTFRLLGSPRLECSGTISPECNLLLPGSSNSPASASRVAGITGL
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GGRATTCCTTTTTTTTTTTTTTTGAGATGGAGTTTCACTCTTGTTGECCAGGCTGGAGTE
CAATGGCACAATCTCAGCT TACTGCAACCTCCGCCTCCCGGGTTCARGCGATTCTCCTGC
CTCAGCCTCTCAAGTAGCTGGGATTACAGECATGTGCCACCACCCCTGGCTRACTAATTT
CTTTTCTATTT TGGGGTTTCACCATGTTGGTCAGGCTGGTCT TGAACTCCTG
ACCTCAGGTGATCCACTTGCCTTGECCTCCCAAAGTGCTAGGAT TACAGCCGTGARRCTG
TGCCTGGCTGATTCTTTTTTTGTTGTTGGATTT TTGARACAGGGTCTCCCTTGGTCGCCC
AGGCTGCAGTGCAGTGGTGCGATCTTGECTCACTATARCCTCCACCTCCTSGTT TCAAGT
GATCCTCCCACTTTAGCCTCCTGAGTAGCTGTGATTACAGGCGTGCACCACCACACCCGG
CTAATTTTTGTATTTTTAT AGGGTTTCACCATGTT CAGGCTGTTCTCAAA
CTCCTGGACTCAAGGGATCCGCCTGCCTCCACT TCCCARRGT CCCGRGAT TACAGGTGTG
AGTCACCATGCCTGACCTTATAATTCT TARGTCATTT TTTCTGGTCCATTTCTTCCTTAG
GGTCCTCACAACARATCTGCATT GGTACAATAATCCTTAACTTCATGATTCACARA
AGGAAGATGAAGTGATTCATGATTTAGARRGGGGAAGTAGTARGCCCACTGCACACTCCT
GGATGATGATCCTARATCCAGATACAGTAAARATGGGGTATGGGAAGETAGAATACAARA
TTTGGTTTAAATTAATTATCTAAATATCTAAAARCATT TTTGGATACATTGTTGATGTGA
ATGTAAGACTGTACAGACTTCCTAGARAAC TTGGGTTCCATCTTTTCATTTCCCCAG
TGCAGTTTTCTGTAGARATGGAATCCGAGGATT TAAGT GGCAGAGAATTGACAATTGATT
CCATAATGAACARAGT! GACATTAAARATA. TTAAAAATGAAGACCTTACTGATG
AACTAAGCTTGAATAARATTTCTGCTGATACTACAGATAAC TCGGGARCTGTTAACCARA
TTATGATGATGGCAARACAACCCAGAGGACTCGTTGAGTTTGT TGCTCARRCTAGAGARAA
ACAGTGTTCCGCTAARGTGATGCTCTTTTARATAAATTGATTGGTCGTTACAGTCAAGCAA
TTGAAGCGCTTCCCCCRGATARATATGGCCARAATGAGAGT TTTGCTAGRATTCRAGTGA
GATTTGCTGAATTARAAGCTATTCAAGAGCCAGATGATGCACGTGACTACTTTCARATGG
CCAGAGCARACTGCAAGARATTTGCTTTTGTTCATATATCTTTTGCACAAT T TGAACTGT
CACRAGGTAATGTCAARAARRGTRARCARCTTCT TCAAAARGCTGTAGARCGTGGAGCAG
TACCACTAGAAATGCTGGAAATTGCCCTGCGGAATTTARACCT CCAAAAAAAGCAGCTGC
TTTCAGAGGAGGAAAAGAAGAATPTATCAGCATCTACGGTATTAACTGCCCAAGAATCAT
TTTCCGGTTCACTTGGGCATT TACAGAATAGGAACAACAGT TGTGATTCCAGAGGACAGA
CTACTARAGCCAGGTTTTTATATGGAGAGRACAT GCCACCACARGATGCAGARATAGGTT
ACCGGAATTCATTGAGACAARACTAACARARCTABACAGTCATGCCCATTTEGAAGAGTCC
CAGTTAACCTTCTARRTAGCCC TGTGATGTGRAGACAGATGATTCAGTTGTACCTT
GTTTTATGAAAAGRCARACCTCTAGATCAGAATGCCGAGATTTGGTTCTGCCTGGATCTA
ARCCARGTGGAAATGATTCCTGTGAATTARGAAATTTARAGTCTGTTCAAAATAGT CATT
TCRAGGAACCTCTGGTGTCAGATGARAAGAGTTCTGAACTTATTATTACTGATTCAATAA
CCCTGRAGAATAAAACGGARATCAAGTCTTCTAGCTAAATTAGAAGAAACTARAGAGTATC
AAGAACCAGAGGTTCC ACCAGARACAGTGGCAAGCT, TCAGAGT
GTATTAACCAGRATCCTGCTGCATCTTCAAATCACTGGCAGAT TCCGGAGTTAGCCCGAR
ARGTTAATACAGAGCAGAAACATACCACTTTTGAGCAACCTGTCTTTTCAGT TTCAAAAC
AGTCACCACCAATATCAACATCTARATGGTTTGACCCAARATCTATTTGTABGACACCAR
GCAGCAATACCTTGGATGATTACATGAGCTGTTT ACTCCAGTTGTARAGAARTGACT
TTCCRCCTGCTTGFCAGTTGTCAACACCTTATGGCCAACCTGCCTGTTTCCAGCAGCAAC
AGCATCARATACTTGCCACTCCACTTCAAAATTTACAGGTTTTAGCATCTTCTTCAGCAR
ATGAATGCATTTCGGTTAAAGGAAGAATTTATTCCATAT TARAGCEGATAGGARGTGGAG
GTTCRAAGCAAGGTATTTCAGGTGTTAAATGAAR A ‘TATARAATATG
TGARCTTAGAAGAAGCAGATARCCAAACTCTTGATAGTTACCGGRACGAAATAGCTTATT
TGAATABACTACAACAACACAGTGATARGATCATCCGACTTTATGATTATGARATCACGE
ACCAGTACATCTACATGGTAATGGAGTGTGGARATATTGATCTTAATAGTTGGCTTARRR
AGARRRAATCCATTGATCCATGGGARCGCA. TTACTGGAAARATATGITAGAGGCAG
TTCACACAATCCATCAACATGGCATTGTTCACAGTGATCTTARACCAGCTAACTT'TCTGA
TAGTTGATGGAATGCTAAAGCTAATTGATTTTGGGATTGCARACCAAATGCAACCAGATA
CAACARGTGTTGTTAAAGATTCTCAGGT ACAGTTAATTATATGCCACCAGAAGCRA
TCARAGATATGTCTTCCTCCAGAGAGAATGGGAARTCTAAGTCARAGATARGCCCCARAA
GTGATGTTTGGTCCTTAGGATGTATTT TGTACTATATGACT TACGGGAAARCACCATTTC
AGCAGATAATTAATCAGATTTCTARAT TACATGCCATAATTGATCCTAATCATGARRTTG
AATTTCCCGATATTCCAGAGAAAGATCTTCAAGATGTGT TARAGTGTTGT TTAARAAGGE
ACCCARRACRGAGGATATCCATTCCTGAGCTCCTGGCTCATCCATATGTTCAAATTCARR
CTCATCCAGT TAACCAAATGGCCAAGGGAACCACTGARGAAATGARATATGTTCTGGGCC
AACTTGTTGGTCTGAATTCTCCTAACTCCATTTTGARAGCTGCTAARACT TTATATGAAC
ACTATAGTGGTGGTGAAAGTCATAATTCTTCATCCTCCAAGACTTTTGAARAARRARGGS
GAAAAAAATGATTTGCAGTTATTCGTAATGTCAGATAGGAGGTATARAATATATTGGACT
GTTATACTCTTGAATCCCTGTGGARAT CTACATTTGARGACAACATCACTCTGAAGTGTT
ATCAGCAAAAAAAATTCAGTGAGATTATCTTTAARAGARARCTGTARRAATAGCAACCAC
TTATGGCACTGTATATATTGTAGACTTGTTTTCTCTGTTTTATGCTCTTGTGTAATCTAC
TTGACATCATTTTACTCT TGGAAT: 'GGATAGCA! TCTAAAAAACTTTG
TAAATARAGTTTTGTGGCTAAAATGA
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PVPKELDQQST TKASVKRPYTNAQIQIKQGKDGKEGSVGLSVORSVFGERNFNIHSSISH
ESPAVKLMKQSKTVDVLSRKLATKKKAISTKVMNSA! PASLTCDCYATDKVC
SICLSRRQQVAPRAGTPGFRAPEVLTKCPNQTTAIDMWSAGVIFLSLLSGRYPFYKASDD
LTALAQIMTIRGSRETIQAAKTFGKS ILCSKEVPAQDLRKLCERLRGMDSSTPKLTSDIQ
GHASRHQPAISEKTDHKASCLVQTPPGQYSGNSFKKGDSNSCEHCFDEYNTNLEGWNEVED
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GAATTCGCGGCCGCGTCGACGATCTCTTGGAGACGGCGRCCCAGGCATCTGGEGAGCCAC
AGAAGTCGTACTCCCTTARACCCTGCTTTGCTCCCCCTGTGGATGTAACCCCTTAGCTGG
CATTTTGCATCTCARTTGGCT TGTGATGGAGGCETCTTTGGGGAT TCAGATGGATGAGCC
ARTGGCTTTTTCTCCCCAGCGTGACCGGTTTCAGGCTGAAGGCTCT TTARAARARRACGA
GCAGAATTTTAAACTTGCAGGTGTTAAARAAGATATTGAGAAGCT TTATGAAGCTGTACC
ACAGCTTAGTAATGTGTTTAAGATT AR, T GAAGGCACTTTCAGCTCTGT
TTATTTGGCCACAGCACAGTTACAAGTAGGACCTGAAGAGAAAATTGCTCTARRACACTT
GATTCCAACAAGTCATCCTATAAGAATTGCAGCTGAACTTCAGTGCCTAACAGTGGCTGG
GGGGCAAGATAATGTCATGGGAGTTARATACTGCT TTAGGAAGAATGATCATGTAGT TAT
TGCTATGCCATATCTGGAGCATGAGTCGTTTTTGGACATTCTGAATTCICTTTCCTTTCA
AGAAGTACGGGAATATATGCTTAATCTGTTCAAAGCT TTGAAACGCATTCATCAGTTTGG
TATTGTTCACCGTGATGT CCAGCARTTTTTTATATAATAGGCGCCTGARAAAGTA
TGCCTTGGTAGACTTTGGTTTGGCCCAAGGAACCCATGATACGRAAATAGAGCTTCTTRA
ATTTGTCCAGTCTGAAGCTCAGCAGGARAGGTGTTCACARAACARATCCCACATARTCAC
AGGAARCAAGATTCCACTGAGTGGCCCAGTACCTARGGAGCTGGATCAGCAGTCCACCAC
ARAAGCTTCTGTTARAAGACCCTACACARATGCACAAATTCAGATTARACAAGGAARAGA
CGGAARGGAGGGATCTGTAGGCCTTTCTGTCCAGCGCTCTGTTTTT ARGAAATTT
CRATATACACAGCTCCATTTCACATGAGAGCCCTGCAGTGAAACTCATGAAGCAGTCARA
GACTGTGGATGTACTGTCTAGAAAGTTAGCAACARAARAGAAGGCTATTTCTACGARRGT
TATGAATAGTGCTGTGAT ARACTGCCAGTTCTTGCCCAGCTAGCCTGACCTGTGA
CTGCTATGCAACAGATAAAGTTTGTAGTATTTGCCTTTCAAGGCGTCAGCAGGTTGCCCC
TAGGGCAGGTACACCAGGATTCAGAGCACCAGAGGTCTTGACAARGTGCCCCAATCAARC
TACAGCAATTGACATGTGGTCTGCAGGTGTCATATTTCTTTCTTTGCTTAGT! GATA
TCCATTTTATARAGCAAGTGATGATTTAACTGCTTTGGCCCARATTATGACAATTAGGGG
ATCCAGAGAAARCTATCCAAGCTGCTAARACTTTTGGGAAATCARTATTATGTAGCARAGA
AGTTCCAGCACRAGACTTGAGARAACTCTGT! TC 'ATGGATTCTAGCAC
TCCCAAGTTARCAAGTGATATACAAGGGCATGCTTCTCATCAACCAGCTATTTCAGAGRA
GACTGACCATAAAGCTTCTTIGCCTCGTTCARACACCTCCAGGACAATACTCAGGGARATTC
ATITAA GT TGTGAGCATTGTTTTGATGAGTATAATACCAATTT
AGRAGGCTGGAATGAGGTACCTGATGAAGCT TATGACCTGCTTGATAAACT TCTAGATCT
ARATCCAGCTTCAAGAATAACAGCAGAAGAAGCTTTGT TGCATCCATTTTTTARAGATAT
GAGCTTGIGATAATGGATCTTCATTTAATGTTTACTGT TATGAGGTAGARTAAARAAGAA
TACTTTGTAATAGCCACAAGTTCTTGTTTAGAGACCAGAGCAGGATTAATAATTTATTTT
ARCATTTTAGTGTTTGGTGGCACATTCTAAAATATAGAT TAAGAATACT TAARATGCCTG
GGATAGTTCTTGGGACTAACARCATGATCTTCTTTGAGT TAAACCTACCTAAGTAGATTT
TAGGTGGGTTCCTATTAGGTCAGATTTITAGCTTCCCTAATTACCTTTCACTGACATACA
GAARAAGGAGCAGTTTTAGT TTTAATTAATTAAAAT TAACAGATGTGATGAGGATTARAT
GAATCARARGACTTAATTTGTAGATTCTT T TAGAGTTATGAGC TAGTTTGGGE,
AACTCAACCTGGTGCTGGTGCTCTTAACAATTTTGTARATA, TAARTTTCCTTTYT
CTAGAGGTACATATTAGGCCTTTTATGAACACTARAACAATGAGGARATGTTGGTCATGG
GGCAAAGTATCACT TARAATTGAATTCATCCAT TTTTAARABRACACTTCATGAARGCATT
CTGGTGTGAATTGCCATTTITTTCTTACTGGCT TCTCAATT TTCTTCCTTCTCTGCCCCT
ACCTRAARCATTCTCCTCGGAAATTACATGGTGCTGACCACAAAGT TTCTGGATGTTTT
TTABATATTGTACGTGTTTACAGT?GGGAAT I'TARRATARTACATACACTGGTTGATARA
GGGAAGCTGCAGGACCAAGGTGAAGATTGATAGTCCARATGCTTTTCTTTTTTGAGTTGT
ATATTTTTTCACACCATCTTAGATATAAT TAGGTAGCTGCTGAARGGARARGTGAATACA
GRATTGACGGTATTATTGGAGATTT T TCCTCTGCGTAGAGCCATCCAGATCTCTGTATCC
TGTTTTGACTAAGTCTTAGGTCGGT TGEGAAGACAGATARTGAAGTAGGCARRGAGAARA
GGACCCARGATAGAGGTTTATAT TCAGRRATGGTATATATCAATGACAGCATATCAAACT
TCCTATGGGAARRRGT CTGGTGGGTGGTCAGCTGACAGATTTCCCAT T TAGTAGTCATAG
AATACAGARATAGTTTAGGGACATGTATTCATTTTGTTATTTTGAGCATPGATAGGTCAG
TATATCTACCTAATCTGTTTGGT. TAGGATATATAAACCATTACCATTGATCTGTC
TTATGCCATARTCTTAAAAAAAARTTGARTGCTCTTGRAAT TTGTATATTCAATARAGTTA
TCCTTTTATAARAARAAAGTCGACGCGGCCGC
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CCGAGTTACGAGTCGGCGRAAGCGGCGGGARGTTCGTACT GGGCAGRACGCGACGGGTCT
GCGGCTTAGGTGARARATGCCTCCTGTAARAGCAGCTCARGCTGGAAGACAGAGCTCTGCA

ARGAGACATCTTGCAGAACAATTTGCAGTT TAATARCTGACATGGCARRAARG
GAATGGAAAGTAGGATTACCCATTGGCCAA! TTTGGCTGTATATATCTTGCTGAT
ATGAATTCTTCAGAGTCAGTTGGCAGTGATGCACCTTGTGTT \CCCRAGT

GACAATGGACCTCTTTTTACTGAATTARAGTTCTACCAACGAGCTGCARAACCAGAGCAR
ATTCAGABATGGATTCGTACCCGTAAGCTGARGTACCTGGGTGT TCCTAAGTATTGGGEE
TCTGGTCTACATGACAARAATGGARRARGT TACAGGTTTATGATARTGGATCGCTTTGGE
AGTGACCTTCAGAAA GARGCARATGCCAAA. 'TTTCTCGGARRACTGTCITG
CAGCTAAGCTTARGARTTCTGGATAT TCTGGAATATATTCACGAGCATGAGTATGTGCAT
GGAGATATCAAGGCCTCAAATCTTCT TCTGARCTACAAGAATCCTGACCAGETGTACT TG
GTAGATTATGGCCTTGCTTATCGGTACTGCCCAGAAGGAGTTCATARAGARTACARAGRA
GACCCCBARBRGATGTCACGATGGCACTATTGAATTCACGAGCATCGATGCACACARTGGT
GTGGCCCCATCARGACGTGGTGATTTGGARATACT TGGTTATTGCATGATCCARTGGCTT
ACTGGCCATCTTCCTTGGGAGGATAATTTGARAGATCCTAAATATGTTAGAGATTCCARA
ATTAGATACAGAGAAAATATTGCAAGTTTGATGGACARATGTTTTCCTGAGARARACAAR
CCAGGTGARATTGCCARRTACATGGAARCAGTGARATTACTAGACTACACTGARARACCT
CTTTATGARAATTTACGTGACATTCTTTTCCAAGGACTAAARGCTATAGGRAGTAAGGAT
GATGGCAARTTGGACCTCAGTGTTGTGGAGAATGGAGGTT TGAAAGCAARRACAATAACA
AAGRAGCGAAAGARRGARATTGAAGRAAGCAAGGAACCTGGTGTTGARGATACGGAATGG
TCARACACACAGAC ATACAGACCCGTTCAAGRACCA 'CCAG
ARGIAATTCAGATGCTGTGARCCAGATTTCCTTTTCTTTGTTTTCTTTTGACTTTTTTCT
CCTPTTCTGTPAGAACTGTTTTATTTTCCTGTGAGTCTTGCGAGGTGCAATTAATGATTA
AATACTCATGTGTTCAGARAAACATARACTTTTTTTATAAAARTATTTTGTACAATTCATT
AAAGGCTAATTTATGAAATTTGAARATCTTCAGGTTATACTCCTTAAGTTATCCCARAGC
CGTGTGTTTGTGATGTTTTGGAGTACATATATATGAARATTAT TATGACARCGCACTTTTC
TAATCATTGTACATTTCTCAGAGTGGATAARRATGTTIGACARRGTCCTCACTTTTAAGG
AAATGCARARGCTTAARATAABACTCTCTTTTGTTTGATGCAG
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NKKDLELALSPIHNSSALPTTGRSCVNLAKKCFSGEVSWEAVELDVNNINMDTDTSQLGE
HOSNQWAVDSGGISEEHLGKRSLKRNFELVDSSPCKKI IQNKKTCVEYKHNEMTINCYTNQ
NTGLTVEVQDLKLSVRAKSQONDCANKENTVNSFTDKQQTPEKLPI PMIAKNLMCELDEDC
EKNSKRDYLSSSFLCSDDDRASKNI SMNSDSSFPGISIMESPLESQPLDSDRSIKESSFE
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RGTTGGCGGGAATGGCTGCTCGCGGAGGGGCAGTGTACGCGGGGCCGCTGTAGGCTGTCC
BGCGATGGATCCCACCGE AGCAA CT GCGGCGACTGAGGA
GGGCGTGAATAGGATCGCAGTGCCBAAGCCGCCCTCCAT’IGAGGAATTCAGCATAGTGAA
GCCCATTAGCCGGGECGCCTTCGGERAAGTGTATC TGCGGCAGRARGGCGGCARATTGTA
TGCAGTAAAGGTTGT TARRAAAGCAGACATGATCARCARAAATATGACTCATCAGGTCCA
AGCTGAGAGAGATGCACTGGCACTAAGCAAAAGCCCATTCATTGTCCATTTGTATTATTC
ACTGCAGTCTGCAAACAATGTCTACTTGGTAATGGAATATCTTATTGGGGGAGATGTCAA
GTCTCTCCTAC TGGTTATTTTGATGAAGAGATGGCTGTGARATATATTTCTGA
AGTAGCACTGGCTCTAGACTACCTTCACAGACATGGAATCATCCACAGGGACTTGARACC
GGACAATATGCTTATTTCTAATGAGGGTCATATTAAACTGACGGATTTTGGCCTTTCARA
AGTTACTTTGAATAGAGATATTAATATGATGGATATCCTTACAACACCATCAATGGCARR
ACCTAGACARGATTATTCAAGAACCCCAGGACARGTGTTATCGCTTATCAGCTCGTTGEE
ATTTARCACACCAATTGCAGAAAAAAATCAAGACCCTGCARACATCCTTTCAGCCTGTCT
GTCTGARACATCACAGCTTTCTCAAGGACTCGTATGCCCTATGTCTGTAGATCARRAGGA
CRCTACGCCTTATTCTAGCAART TACTARARATCATGTCTTGAAACAGTTGCCTCCARCCC
AGGAATGCCTGTGARGTGTCTAACT TCTAATTTACTCCAGTCTAGGARRAGGCTGGCCAC
ATCCAGTGCCAGTAGTCAATCCCACACCTPCATATCCAGTGTGGRATCAGARTGCCACAG
CAGTCCCAAAT AAAAAGATTGCCAGGAAAGTGATGARGCATT CCARCRATGAT
GAGTTGGAATGCAGTTGAAAAGT PATGCGCARAATCTGCARATGCCATTGAGACGARAGG
TTTCAATAAAAAGGATCTGGAGTTAGCTCTTTCTCCCATTCATAACAGCAGTGCCCTTCC
CRCCACTGGACGCTCI TGTGTAAACCTTGCTAARARATGCTTCTCTGGGGAAGTTTCTTG
GGAAGCAGTAGAACTGGATGTAAAT. ARAATATGGACACTGACACAAGTCAGTTAGG
TTTCCATCAGTCRAATCAGTGGGCTGTGGATTCTGGTGGGATATCTGAAGAGCACCTTGG

GAARA( TTTAAARAGARATTTTGAGT TGGTTGACTCCAGTCCTTGTARAARAATTAT
ACAGAATAAARARACTTGTGTAGAGTATARGCATAACGAAATGACAAATTGTTATACAAR
‘TCABAATACAGGCTTAACAGTTGAAGTGCAGGACCTTAAGCTATCAGTGCACAARAGTCA
ACAAAATGACTGTGCTAATAAGGAGAACAT TGTCAATTCTTTTACTGATAAACAACARAC
ACCAGAAARATTACCTATACCAATGATAGCAAAAAACCTTATGTGTGAACTCGATGAAGA
CTGTGAAARGAATAGTAAGAGGGACTACTTAAGTTCTAGT T T TCTATGT TCTGATGATGA
TAGAGCTTCTAAAAATATTYICTATGAACTCTGATTCATCTT TTCCTGGAATTTCTATART
GGAAAGTCCATTAGAARGTCAGCCCTTAGATTCAGATAGAAGCATTARAGAATCCTCTTT
TGAAGAATCAAATATTGARGATCCACTTAT TGTAACACCAGATTGCCAAGAAARGACCTC
ACCAAAAGGTGTCGAGAACCCTGCTGTACA CAARAR. TTAGGTCCTCC
TTTGCAGGTGCTGAAAACGTTAGCCTCTARAAGAAATGCTGTTGCTTTTCGARGTTTTAA
CAGTCATATTAATGCATCCAATAACTCAGAACCATCCAGAATGAACATGACTTCTTTAGA
TGCAATGGATATTTCGCGTGCCTACAGTGGTTCATATCCCATGGCTATAACCCCTACTCA
AARARGAAGATCCTGTATGCCACATCAGACCCCARATCAGATCAAGTCGGGAACTCCATA
CCGAACTCCGA, CCCC TGATGATGGGCGRATTCTAGG
AACCCCAGACTACCTTGCACCTGAGCTGT TACTAGGCAGGGCCCATGGTCCTGCGETAGA
CTGGTGGGCACTTGGAGTTTGCTTGT TTGAAT T TCTARCAGGAATTCCCCCTTTCAATGA
TGARAACACCACAACRAGTATTCCAGAATATTC AA CCCTTGGCCAGAAGG
TGRAGAAARGTTATCTGATAATGCTCAARGTGCAGTAGAAATACTTTTAACCATTGATGA
TACRAAGAGAGCTGGAATGRAAGAGCTAAAACGTCATCCTCTCTTCAGTGATGTGGACTG
GGAAAATCTGCAGCATCAGACTATGCCTTTCATCCCCCAGCCAGATGATGAAACAGATAC
CTCCTATTTTGARACCAGGAATACTGCTCAGCACCTGACCGTATCTGGATTTAGTCTGTA
GCACAARAAATTTTCCTTITAGTCTAGCCTCGTGT TATAGAATGARACTTGCATAATTATAT
ACTCCTTAATAC TGATCTA ATCATTATTTAACCTAGTTCAATGTG
CTTTTAATGTACGTTACAGCTTTCAC. 'TAAAAGGC' TCAGTAA
TTTATCTTAACCTCAAAACTGTATATARATCTTCAARGCTTTTTTCATCTATTTATTTTG
TTTATTGCACTTTATGAARACTGAAGCATCAATAAAATTAGRGGACACTATTGAGAGTGA
GCCACTAGCTTGATTTTCTTTCTCCTCTGAT TTCAGTTCACTGTTCAGTTTAGCATTAAR
ATAATAAAATAATCATACAGTTCC

oggoao

CRAGAGCCCTTCCTGCAGGGAACCTCAGGCTTC CCAAARGTT! GTAA
CCACTTACAGGCCGGAAGTGTCCOEGGTGGACGCATTCGEGTAGCCGAAGARGTCCCAGE
ATTGCCGAAGAAGTCCCAGGATTTCCGAAGCGAGCCGARGCATCGCGACAGTTTTCAGAG
ACAGCTGATCGGTTGGAGCTGT TGCGLCGAGCAGTCATGGCEECGGCCAGAGCTACTACG
CCGGCCGATGGC! CCGCCCCGGAGGCTGAGECTCTGECCGCAGCCCGGGARCGE
AGCAGCCGCTTCTTGAGCEBCCTGGAGCTGGT GCAGGGTGCCGAGGCGCGCGTGTTC
CGTGECCGCTTCCAGGGCCECGCEECGETGATCAAGCACCGCTTCCCCAAGGGCTACCGR
CACCCGGCGCTGGAGGCGCCECTTCGCAGACGGCGGACGETGC CCGGGCGCTC
CTCCGCTGTCECCGCGCTGGAATATCTGCCCCAGTTGTCT TT T I TGTGGACTATGCTTCC
ARCTGCTT, TGAAGGCTCAGTGACTGT TC! ATTATATTCAGTCC
ACTATGGAGACTGAABRAAACTCCCCAGGGTCTCTCCAACTTAGCCAAGACAATTCGGCAG
GITTTGGCTCGARTGCACGATGARGACCTCAT TCATGGTGATCTCACCACCTCCAACATG
CTCCTGRARCCCCCCCTGGRRCAGCTGAACATTGTGCTCATAGACTTTGGGCTGAGTTTC
ATTTCAGCACTTCCAGAGGATA ‘TAGACCTCTATGTCCTGGAGARA CTTCCIC
AGTACCCRTCCCRACACTGAAACTGTGTTTGAAGCCTTTCTGARGAGCTACTCCACCTCC
TCCARRRAGGCCAGGCCAGTGCTAAARARATTAGATGAAGTGCGCCTGAGAGGAAGARAG
AGGTCCATGGTTGGGTAGARGAATGTGTATGACAACCACACACAGTGARGCTCTTTTTTIC

AAAGTRAARTTT ATGCTACAAGTATGAGATGAGATCTAAGTARAGGTGTTAAGAT
ATTAARAA AAARBAAARRARAARARR

goooao

MAAARATTPADGEEPAPEAEALA FLSGLELVKQGAEARVFRGRFQGRAAVIK
HRFPKGYRHPALEARLGRRRTVQEARALLRCRRAGISAPVVFEVDYASNCLYMEEIEGSY
TYRDYIQSTMETEKTPQGLSNLAKT IGQVLARMEDEDLTRGDLTTSNMLLKPPLEQLNIV
LIDFGLSFYSALPEDKGVDLYVLEKAFLSTHENTETVFEAFLKSYSTSSKKARPVLKKLD
EVRLRGRKRSMVG
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AGCGCGCGACTTTTTGAAAGCCAGGAGGGT TCGRAT TGCAACGGCAGCTGCCEGGCETAT
GTGTTGGTGCTAGAGGCAGCTGCAGGGTCTCGCTGGGGGCCGCTCGGGACCAATTTTGAA
GAGGTACTTGGCCACGACTTATTTTCACCTCCGACCTTTCCTTCCAGGCGGTGAGACTCT
GGACTGAGAGTGGCTTTCACAATGGAAGGGATCAGTAATTTCAAGACACCAAGCARATTA
TCAGARAAARAGAAATCTGTATTATGT TCAACTCCAACTATARATATCCCGGCCTCTCCG
TTTATGCAGARGCTTGGCTTTGGTACTGGGGTARATGTGTACCTARTGAAARGATCTCCA
AGAGGTTTGTCTCATTCTCCTTGGGCTGTAAAARAGATTAATCCTATATGTARTGATCAT
TATCGAAGTGTGTATCAAAAGAGACTARTGGATGAAGCTAAGATTTTGAAAAGCCTTCAT
CATCCARACATTGTTGGT TATCGTGCTTTTACTGAAGCCAATGATGGCAGTCTGTGTCTT
GCTATGGAATATGGAGGTGAAAAGTCTCTAAATGACTTAATAGAAGAACCATATARAGCC
AGCCAARGATCCTTTTCCAGCAGCCATARTTTTAARAGT TGCTTTGAATATGGCARGAGGS
TTAAAGTATCTGCACCAAGAAAAGAAACTGCTTCAT CATAAAGTCTTCAAATGTT
GTAATTAAAGGCGATTTTGAARCAATTAARATCTGTGATCGTAGGAGTCTCTCTACCACTG
GATGARAATATGACTGTGACTGACCCTGAGGCTTGTTACATTGGCACAGAGCCATGGARA
CCCAAAGAAGCTGT GGAGAATGGTGTTATTACTGACAAGGCAGACATATTTGCCTTT
GGCCTTACTTTGT: AATGATGACTTTATCGATTCCACACATTAATCTTTCABATGAT
GATGATGATGAAGATBARACT TTTGATGARAGTGAT TTTGATGATGAAGCATACTATGCA
GCGTTGGEAACTAGGCCACCTAT TAATATGGARGAACTGGATGAATCATACCAGARAGTA
ATTGARCTCTTCTCTGTATGCACTARTGARGACCCTARAGATCGTCCTTCTGCTGCACAC
ATTGTTGAAGCTCTGGARACAGATGTCTAGTGATCATCTCAGCTGAAGTGTGGCTTGCGT
ARATARCTGTTTATTCCARAATATTTACATAGTTACTATCAGTAGTTATTAGACTCTRAAA
ATTGGCATATTTGAGGACCATAGTTTCT TGTTARCATATGGATAACTATTTCTAATATGA
AARTATGCTTATATTGGCTATAAGCACT TGGAATTGTACTGGGTTTTCTGTAARAGTTTTAG
RARCTAGCTACATAAGTACTTTGATACTGCTCATGCTGACTTARAACACTAGCAGTARAR
CGCTGTAAACTGTAACAT TARATTGAATGACCATTACTTTTATTAATGATCTTTCTTARA
TATTCTATATTTTAATGGATCTACIGACATTAGCACTTTGTACAGTACARAATAARGTCT
ACATTTGTTTARAACACTGAACCTTTTGCTGATGTGTTTATCAAATGATAACTGGAAGCT

TATGCCTC A TAGCTCCTT TTCAGACTCTGGTTACAGATT
GTCTTGATCTCTTGGATCTCCTCAGATCTTTGGTTT TTGCTTTAATT TATTAAATGTATT
TTCCATACTGAGTTTAAAATTTATTAATTTGTACCT TAAGCATTTCCCAGCTGTGTARAR
ACAATARAACTCARATAGGATGATAAAGAATARAGGACACTTTGGGTACCAGARARAARA

AAAARARAAAPAAARA ARARARAARPARARARAAR

oggao

MEGI SNFKTPSKLSEKKKSVLCSTETINIPASPFMOKLGFGTGUNVYLMKRSPRGLSHSP
WAVKKINPICNDHYRSVYQKRIMDEAKILKSLHHPNIVGYRAFTEANDGSLCLAMEYGGE
KSLNDLIEERYKASQDPFPAAIILKVALNMARGLKYLRQEKKLLHGDIKSSNVVIKGDFE
TIKICDVGVSLPLDENMTVTDPEACYIGTEPWKPKEAVEENGVITDKADI FAFGLTLWEM
MTLSIPHINLSNDDDDEDKTFDESDFDDEAY YARLGTRPEINMEELDESYQKVIELFSVC
TNEDPKDRPSARHIVEALETIDV
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GTGCGATCCCGGECCCGAGGGCATCAGACGGCGGCTGATTAGCTCCGGTTTGCATCACCC
GGACCGGGGGAT TAGCTCCGGTTTGCATCACCCGGACCCEGGECCGEECECGCACGAGAC
TCGCAGCGGAAGT GGCTCCECECGCGTCCECTGCTAGGACCCEEECAGGGLTEE
AGCTGGGCTGGGATCCOGAGCTCGGCAGCAGCGCAGCGEECCGECCCACCTGCTGETGCC
CTGGAGGCTCTGAGCCCTEECGGLGECCCEGGLCL ACGCGGARCGACGGGGCGAGATGCGA
GCCACCCCTCTAGCTGCTCCTGCGGETTCCCTGTCCAGGARGARGCGGTTGGAGTTGGAT
GACAACTTAGATACCGAGCGTCCCETCCAGARACGAGCTCGAAGTGGGCCCCAGCCCAGA
CTGCCCCCCTGCCTGTTGCCCCTGAGCCCACCTACTGCTCCAGATCGTGCARCTGCTGTG
GCCACTGCCTCCCGTCTTGGGCCCTATGTCCTCCTGGAGCCT GGGCGGGCC
TACCAGGCCCTGCACTGCCCTACAGGCACTGAGTATACCTGCAAGGTGTACCCCGTCCAG
GAAGCCCCGGCCETGCTGGAGCCCTATGCGCEGCTGCCCCCGCACAAGCATGTGGCTCGE
CCCACTGAGGTCCTGECTGGTACCCAGCTCCTCTACGCCTT TTTCACTCGGACCCATGEG
GACATGCACAGCCTGETGCGARGCCGCCACCGTATCCCTGAGCCTGAGGCTGCCGTGCTC
TPCCGCCAGATGGCCACCGCCCTGECGCACTGTCACCAGCACGETCTGGTCCTGCGTEAT
CTCAAGCTGTETCGCTTTGTCTTCGCTGACCCTGAGAGCAAGAAGCTGGTGCTGGAGRAC
CTGGAGGACTCCTGCGTGCTGACTGEGCCAGATGAT TCCCTGTGGGACAAGCACGCGTGC
CCAGCCTACGTGGGACCTGAGATACTCAGCTCACGGGCCTCATACTCEGGCAAGGCAGCC
GATGTCTGGAGCCTGEGCGTGECGCTCTTCACCATGCTGECCEECCACTACCCCTTCCAG
GACTCGGAGCCTGTCCTGCTCT TCGGCARGATCCGCCGCGEGECCTACGCCTTGCCTGCA
GECCTCTCGGCCCCTECCCECTETCTIGETTCGCTGCCTCCTTCETCGGGAGCCAGCTEAR
CGCGCTCACAGCCACAGGCATCCTCCTGCACCCCTGGCTGCGACAGGACCCGATGCCCTTA
GCCCCARCCCGATCCCATCTCTGCGAGGCTGCCCAGETGETCCCTGATGETCTGGGECTG
GACGAAGCCAGGGA ARGTGGTTCTGTATGGCTAGGACCACCCT
ACTACACGCTCAGCTGCCAACAGTGGATTGAGT TTGGGGETAGCTCCAAGCCTTCTCCTG
CCTCTGARCTGAGCCARACCTTCAGTGCCTTCCAGA A AGAAGCCTGTGT
GEAGTGTGCTGTGTACACATCTGCTTTGT TCCACACACATGCAGTTCCTGCTIGGGTECT
TATCAGGTGCCAAGCCCTGTTCTCEGTGCTGGGAGTACAGCAGTGAGCAARGGAGACAAT
ATTCCCTGCTCACAGAGATGACARACTGGCATCCTTGAGCTGACAACACTTTTCCATGAC
CATAGGTCACTGTCTACACTGGGTACACTTTGTACCAGTGTCGGCCTCCACTGRATGCTGE
TGCTCAGGCACCTCTGTCCAAGGACARTCCCTTTCACARACARACCAGCTGCCTTTGTAT
CTTGTACCTTTTCAGAGARAGGGAGETATCCCTGTGCCARAGECTCCAGGCCICTCCCCT
GCAACTCAGGACCCAAGCCCAGCTCACTCTGGGARCTGTGT TCCCAGCATCTCTGTCCTC
TTGATTAAGAGATTCTCCTTCCAGGCCTARGCCTGGGATTTGGCCCAGRGATAAGARTCC
ARACTATGAGGCTAGTTCTTGTCTAACTCARGACTGTTCTGGARTGRGGGTCCAGGCCTG
TCAACCATGGGGCTTCTGACCTGAGCACCARGGTT T; AGGGTCTG
TCCTGTGGCCACCTGGARAGTCCCAGETGGGRCTCTTCTGGGEACACTTGGGGTCCACAR
TCCCAGGTCCATACTCTAGGTTTTGGATACCATGAGTATGTATGT TTACCTGTGCCTAAT
AAAGGAGAATTATGAAATAAAAARRARAARAAARARA.

goooao

MRATPLAAPAGSLSRKKRLELDDNLDTERPVQKRARSGPQPRLPPCLLPLSPPTAPDRAT
AVATASRLGPYVLLEPEEGGRAYQALHCPTGTEYTCKVYPVQEAPAVLEPYARLPPHKHV
ARPTEVLAGTQLLYAFFTRTHGDMHSLVRSRHRI PEPEAAVI, FROMATALAHCHQHGLVL
RDLKLCRFVFADRERKKLVLENLEDSCVLTGPDDSLWDKHACPAYVGPEILSSRASYSGK
AADVWSLGVALFTMLAGHY PFODSEPVLLFGKIRRGAYALPAGLSAPARCLVRCLLRREP
AERLTATGILLHPWLRQDEPMPLAPTRSELWEAAQVVEDGLGLDEAREEEGDREVVLYG
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GAAGTTTCTCACTAGGGTCTTCTCTGGCCCAGCCTTTGACTGAAGCTGGTCTGGAGACAG
GGGCATTAGAGAAGTGACTCATAGATGGCCTAARGAAGCGGGGCCACTCARGGACCCAGGE
ACAGAGGGRAGAGGGCCAACCCAGCTGGACCACAGGCARACCCCATTGCCTTTGAGAGAA
AGAAGAGGACCCGGTGAAACATGCTGCTGCTGAAGAAACACACGGAGGACATCAGCAGCG
TCTACGAGATCCGCGAGAGGCTCGGCTCEEETGCCTTCTCCGAGGTGETGCTGGCCCAGR
AGCGGGGCTCCGCACACCTCGTGGCCCTCARGTGCATCCCCARGARGGCCCTCCGGGGCA
AGGAGGCCCTGGTGGAGAACGAGATCGCAGTGCTCCETAGGATCAGTCACCCCAACATCG
TCGCTCTGGAGGATGTCCACGAGAGCCCT TCCCACCTCTACCTGGCCATGGARCTGETGA
CGGGTGGCGAGCTGTTTGACCEGCATCATGGAGCGCGGCTCCTACACAGAGAAGGATGCCA
GCCATCTGGTGGGTCAGGTCCTIGGCGCCGTCTCCTACCTGCACAGCCTGGGGATCGTGC
ACCGGGACCTCAAGCCCGAAAACCTCCTGTATGCCACGCCCTTTGAGGACTCGAAGATCA
TGETCTCTGACTT TGGACTCTCCAAAATCCAGGCTGGGAACAT GCTAGGCACCGCCTGTG
GGACCCCTGGATATGTGGCCCCAGAGCTCT TGGAGCAGRARCCCTACGGGARGGCCGTAG
ATGTGT CCTGGGCGTCATCTCCTACATCCTGCTGTGTGGGTACCCCCCCTTCTACG
ACGAGAGCGACCCTGAGCTCTTCAGCCAGATCCTGAGGGCCAGCTATGAGTTTGACTXTC
CTTTCTGGGATGACATCTCAGAATCAGGCARAGACTTTATTCGGCACCTTCTGGAGCGAG
ACCTTCAGAAGAGGTTCACCTGCCAACAGGCCTTGCGGGACCTTTGEATCTITTTGGGACA
CAGGCTTTGGCAGGGACATCTTAGGGTTTGTCAGTGAGCAGAT CCGGAAGRACTTTGCTT
GGACACACTGGRAGCGAGCCTTCAATGCCACCTTGTTCCTGCGCCACATCCGGARGCTGE
GGCRGATCCCAGAGGGCGAL 'CTCTGAGCAGGGCATGGSCCGXCACRGCCACTXAG
GCCTTCGTGCTGGCCAGCCCCCCARGTGGIGAT GCCCAGEXAGATGCCGAGGCCARGT GG
AXTGAXCCCCAGATTTXCTTXC
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MLLLKKHTEDISSVYEIRERLGSGAFSEVVLAQERGSAHLVALKCI PKKALRGKEALVEN
EIAVLRRISHPNIVALEDVHESPSHLYLAMELVIGGELFDRIMERGSYTEKDASELVGQY
LGAVSYLHSLGIVHRDLKPERLLYATPFEDSKIMVSDFGLSKIQAGNMLGTACGTPGYVA
PELLEQKPYGKAVDVWALGVISYILLCGYPPFYDESDPELFSQILRASYEFDXPFWDDIS
ESGKDFIRELLERDLOKRFTCQQALRDLWI FWDTGFGRDILGFVSEQIRKNFAWTHWKRA
FNATLFLRHIRKLGQIPEGEGASEQGMXRHSHXGLRAGQPPKW
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