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/*
*/
#include <stdio.h>
#include <ctype.h>
#tdefine MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don't continue to penalize gaps larger than this */
jdefine JTMPS 1024  /* max jmps in an path */
fidefine MX 4 /* save if there's at least MX-1 bases since last jmp */
jidefine DMAT 3 /* value of matching bases */
{ldefine DMIS 0 /* penalty for mismatched bases */
#idefine DINSO 8 /* penalty for a gap */
#idefine DINS1 1 /* penalty per base */
#idefine PINSO 8 /* penalty for a gap */
f#define PINS1 4 /* penalty per residue */
struct jmp {
short n[MAXIMP]; /* size of jmp (neg for dely) */
unsigned short  x[MAXIMP]; /* base no. of jmp in seq x ¥/
} /* limits seq to 2416 -1 ¥/
struct diag {
int score; /* score at last jmp */
long offset; /¥ offset of prev block */
short ijmp; /* current jmp index */
struct jmp ips /* list of jmps */
b
struct path {
int spc; /* number of leading spaces */
short  n[JMPS];/* size of jmp (gap) */
int x[JMPS]; /* loc of jmp (last elem before gap) */
b
char *ofile; /* output file name */
char *namex([2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx[2]; 1* segs: getseqs( */
int dmax; /* best diag: nw() */
int dmax0; /* final diag */
int dna; /* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs ¥/
int len0, leni; I* seq lens */
int ngapx, ngapy; /* total size of gaps */
int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; J* current offset in jmp file */
struct  diag *dx; /* holds diagonals */
struct  path ppi2}; /* holds path for segs */
char *calloc(), *malloc(), *index(), *strcpy();
char *getseq(), *g_calloc();

JP 2006-518582 A 2006.8.17
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&1 ()

/* Needleman-Wunsch alignment program

*

* usage: progs filel file2

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

* ¥ ¥ * %

*

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

*/

#include "nw.h"

#include "day.h"

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

static  _pbval[26] = {
1, 2l(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-'AV)|(1<<('Q-'A"Y)

k

main(ac, av)
main
int ac;
char *av[ );

prog = av[0];

if (ac 1=3) {
fprintf(stderr,"usage: %s filel file2\n", prog);
fprintf(stderr,"where filel and file2 are two dna or two protein sequences.\n");
fprintf(stderr,"The sequences can be in upper- or lower-case\n");
fprintf(stderr,"Any lines beginning with ;' or '<' are ignored\n");
fprintf(stderr,"Output is in the file \"align.out\"\n");
exit(1);

namex[0] = av[1];

namex[1] = av[2];

seqx[0] = getseq(namex[0], &len0);
segx[1] = getseq(namex[1], &lenl);
xbm = (dna)? dbval : pbval;

endgaps = 0; /* 1 to penalize endgaps */
ofile = "align.out"; /* output file */

nw(); /7* fill in the matrix, get the possible jmps */
readjmps(); /* get the actual jmps */

print(); /* print stats, alignment ¥/

cleanup(0); /* unlink any tmp files */
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&1 (BE)

/* do the alignment, return best score: main()
* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983
* pro: PAM 250 values
* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx

*to a gap in seq y.

*/

nw()
nw

{
char *px, *py; /* segs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping rowQ, row1 *
int mis; /* score for each type */
int ins0, insl; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index ¥/
register *col0, *coll; /* score for curr, last row */
register XX, YY; /* index into seqs */

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

ndely = (int *)g_calloc("to get ndely", len1+1, sizeof(int));
dely = (int *)g_calloc("to get dely", len1+1, sizeof(int));
col0 = (int ¥)g_calloc("to get col0", lenl+1, sizeof(int));
coll = (int *)g_calloc("to get col1”, len1+1, sizeof(int));
insO = (dna)? DINSO : PINSO;

ins1 = (dna)? DINS1 : PINS1;

smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <=len1; yy++) {
colO[yy] = dely[yy] = colO[yy-1] - ins1;
ndelylyy] = yy;

}

col0[0] = 0; /* Waterman Bull Math Biol 84 */
1
else

for (yy = 1; yy <=lenl; yy++)

dely[yy] = -ins0;
/* fill in match matrix
*

for (px = seqx[0], xx = 1; xx <=1en0; px++, xx++) {
/* initialize first entry in col

¥
if (endgaps) {
if(xx==1)
col1[0] = delx = -(insO+ins1);
else
col1[0] = delx = col0[0] - ins1;
ndelx = xx;
}
else {
coll[0]=0;
delx = -ins0;
ndelx = 0;
}
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for (py = seqx[1], yy = 1; yy <= lenl; py-++, yy++) {

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

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

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

/* update penalty for del in x seq;
* favor new del over ongong del
* ijgnore MAXGAP if weighting endgaps
*
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] ~ (insO-+insl);
ndely[yyl=1;

}else {
dely[yy] = insl;
ndely[yy}++;
}
} else {
if (colO[yy] - (insO+ins1) >= delylyy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy]l=1;
} else
ndely{yyl++;
}

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if (coll[yy-1] - ins0 >= delx) {
delx = coll{yy-1] - (insO+ins1);

ndelx = 1;
}else {
delx -=insl;
ndelx++;
}

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

}

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

2006-518582 A 2006.8.17
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&1 (HE)

id=xx-yy+lenl-1;
if (mis >= delx && mis >= delylyy])
coll[yy] = mis;
else if (delx >= dely[yy]) {
col1[yyl = delx;
ij = dx[id}.ijmp;
if (dx[id].jp.n[0] && (ldna || (ndelx >= MAXIMP
&& xx > dx[id}.jp-x[ij]+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(struct jmp) + sizeof(offset);
}

}
dx[id].jp.nlij] = ndelx;
dxfid}.jp.x[ij] = xx;
dx[id].score = delx;
}
else {
col1[yy] = dely[yy};
ij = dx[id].ijmp;
if (dx[id}.jp.n[0] && (!dna || (ndely{yy] >= MAXIMP
&& xx > dx[id}.jp.x[{j}+MX) || mis > dx[id).score+DINSO0)) {
dxfid}.ijmp++;
if (++j >= MAXIMP) {
writejmps(id);
ij = dx{id).ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id].jp.n(ij] = -ndely(yyl;
dx[id].jp-x[ij} = xx;
dx{id].score = dely[yyl;

}
if (xx == len0 && yy < lenl) {
/* last col
*/
if (endgaps)
calllyy] -= insO+insl*(lenl-yy);
if (col1{yy] > smax) {
smax = coll(yyl;
dmax = id;

}

}
if (endgaps && xx <len0)

col1[yy-1] -= insO+ins1*(len0-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 *)coll); }

A 2006.8.17
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&1 (BE)

1*

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

* static:

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

* pr_align() -- print alignment of described in array p[ 1: print()

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

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

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

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

¥

#include "nw.h"

#define SPC 3
fdefine P_LINE 256 /* maximum output line */

#defineP_SPC 3 /* space between name or num and seq */

extern _day[26][26];

int olen; /* set output line length */
FILE  *x; /* output file */
print()
print
{
int 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], len0);
fprintf(fx, "<second sequence: %s (length = %d)\n", namex{1], lenl);

olen = 60;

Ix =1en0;

ly =lenl;

firstgap = lastgap = 0;

if (dmax <lenl - 1) { /* leading gap in x ¥/

ppl0].spc = firstgap = lenl - dmax - 1;
ly -= pp(0].spc;

}

elseif (dmax >lenl -1){ /*leadinggapiny*/
pp[1]).spc = firstgap = dmax - (lenl - 1);
Ix = pp(1].spc;

}

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

} .

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

}
getmat(ix, ly, firstgap, lastgap);
pr_align();
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/*
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap) .
int Ix, ly; /* "core” (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int nm, i0, i1, siz0, siz1;
char outx{32];
double pct;
register n0, nl;
register char *p0, *pl;

/* get total matches, score

*

i0=11 =siz0 = sizl = 0;
pO = seqx[0] + pp[1].spc;
p1 = seqx[1] + pp{0].spc;
n0 = pp[1]l.spc + 1;

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

nm=0;
while ( *p0 && *p1){
if (siz0) {
pl+;
nl++;
siz0--;
}
else if (sizl) {
pO++;
n0++;
sizl--;
}
else {
if (xbm[*p0-'"A’1&xbm[*p1-'A])
nm-+;
if (n0++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];
if (@1++==pp[1].x[i1])
sizl = pp[1].n[il++];
pO++;
pl++
}
}
/* pct homology:

* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core
*/
if (endgaps)
Ix = (len0 < len1)? lenO : lenl;
else
x=(Qx<l1y)?Ix: ly;
pct = 100.*(double)nm/(double)lx;
fprintf(fx, "\n");

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

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

JP 2006-518582 A 2006.8.17
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(31)
#£1 (&)

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

if (gapx) {
(void) sprintf(outx, " (%d %s%s)",

JP 2006-518582 A 2006.8.17

~.getmat

ngapx, (dna)? "base":"residue”, (ngapx == 1)? "™y

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

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

if (gapy) {
(void) sprintf(outx, " (%d %s%s)",

ngapy, (dna)? "base":"residue”, (ngapy == 1)? ntg

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

%

pr_align

}
if (dna)
fprintf(fx,
"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSO, DINS1);
else
fprintf(fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n",
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx, ,
“"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base” : "residue”, (firstgap == 1)? nets",
lastgap, (dna)? "base” : "residue”, (lastgap = D72 "s™);
else
fprintf(fx, "<endgaps not penalized\n”);
static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static nc[2}; /* number at start of current line ¥/
static ni[2]; /* current elem number -- for gapping */
static siz[2];
static char *ps[2]; /* ptr to current element */
static char *po[2]; /* ptr to next output char slot */
static char out[2][P_LINE]; /* output line */
static char star[P_LINE]; /* set by stars() */
/*
* print alignment of described in struct path pp[ ]
*/
static '
pr_alignQ
{ f
int nn; /* char count ¥/
int more;
register i;

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

ncfi] = 1;

nifi] =1;

siz{i] = ijli] = 0;

psli] = seqxl[il;

poli] = out(i]; }
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R1(TEE)

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

more++;

if (pplil.spc) {  /* leading space ¥/
*poliH+=""
ppli].spc--;

}
else if (siz[i]) { /*in a gap ¥/
*polil++ ="'
siz[i]--;
}
else { /* we're putting a seq element
*/
*poli] = *psi];
if (islower(*ps{il))
*psli] = toupper(*psfil);
polil++;
pslil++;

/*
* are we at next gap for this seq?
*/
if (ni[i] == ppli).x[ijfil]) {
Ad

* we need to merge all gaps
* at this location
*/
siz[i] = pplil-n[ij{i}++];
while (nifi} = pp[i].x[ijli]])
siz[i] += pplil-nfij[i]++];
}
nifiJ++;

}

if (++nn == olen || tmore && nn) {
dumpblock();
for i=0;i<2;i++)
poli] = outfi];

nn=0;
}
}
}
1%
* dump a block of lines, including numbers, stars: pr_align()
*/
static
dumpblock()
dumpblock
{

register i;
for i=0;1<2;i++)
*pofi]-- = 0%
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(void) putc(\n', fx);

(33)
#&1 (HE)

for (i=0;i<2;i++)
if (*out(i] && (*outfi] '="" || *(polil) ="M {

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

}
I* .
* put out a number line: dumpblock()
*
static
nums(ix) )
int ix;y /* index in out[ ] holding seq line */
{
char nlinefP_LINE];
register i,J;
register char *pn, *px, *py;
for (pn =nline, i=0;i< Imax+P_SPC; i++, pn++)
*. -t
pn="
for (i =nclix], py = out[ix]; *py; py++, pn++) {
it (py==""{I*py =")
*pn =" 1;
else { ]
if (%10 =0} (i = 1 && nc[ix] = 1)) {
j=i0<0)?-i:1;
for (px = pn; j; j /=10, px--)
*px =j%10 +'0"
if(i<0)
*px - |_|;
}
else
*pn =" |;
i++;
}
}
*pn="0'
nelix] =1;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(void) putc(\n', fx);
}
% :
* put out a line (name, [num}, seq, [num]): dumpblock()
*f
static
putline(ix)

int ix;

JP 2006-518582 A 2006.8.17
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&1 (HE)
int i;
register char *px;
for (px = namex[ix), i = 0; *px && *px =""; px-++, i++)

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

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

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

static

stars()

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

if (1*out[0] || (*out[0] ==""' && *(po[0]) =="") ||
Poutf1] || (*out[1) ="' && *(po[1]) ="")
return;
PX = star;
for (i = lmax+P_SPC; i; i)
*px++=""

for (p0 = out[0], pl =out[1]; *p0 && *pl; pO++, pl4+) {
if (isalpha(*p0) && isalpha(*pl)) {

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

cx ="

else
cx=""
*px++ =CX;

*px++ ="\
*px ="\0';

JP 2006-518582 A 2006.8.17
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/*
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn)
stripname
char *pn; /* file name (may be path) */
{
register char *px, *py;
py=0;
for (px = pn; *px; px-++)
if Cpx =177
py=px+1;
if (py)
(void) strcpy(pn, py);
return(strien(pn));

10



—m —m —m ~—= @ @ @ @ @ @ @ ™@ ™&@ & /& & /& /s /s o/ /e /e, /e e/ /e e /e e e e e e e e e e e e e e e e

(36) Jp

T (E\ES)

,*
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxlen
* g _calloc() -- calloc() with error checkin
* readjmps() -- get the good jmps, from tmp file if necessary
* writejmps() — write a filled array of jmps to a tmp file: nw()

*/
#include "nw.h"
#include <sys/file.h>
char *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE  *fj; '
int cleanup(); /* cleanup tmp file ¥/

long 1seek();

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

* read, return ptr to seq, set dna, len, maxlien
* skip lines starting with ', '<', or '

* seq in upper or lower case

*/

char *

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

{
char line[1024], *pseq;
register char *px, *py;
int natggc, 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) {

2006-518582 A 2006.8.17

cleanup

getseq

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

exit(1);

}
pseq[0] = pseq[1] = pseq[2] = pseq[3] = "\0"
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(37)
#£1 ()

py=pseq +4;
¥len = tlen;
rewind(fp);

while (fgets(line, 1024, fp)) {
if (*line ==";' || *line == '<' || *line == ">

JP 2006-518582 A 2006.8.17

«.getseq

g calloc

fprintf(stderr, "%s: g_calloc() failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz);

continue;
for (px = line; *px !="\n’; px-++) {'
if (isupper(*px))
*py++ = *px;
else if (islower(*px))
*py++ = toupper(*px);
if (index("ATGCU",*(py-1)))
natgc++;
}
}
*py++="0";
*py =05
(void) fclose(fp);
dna = natge > (tlen/3);
return(pseq+4);
}
char *
g_calloc(msg, nx, sz)
char *msg; /* program, calling routine */
int nXx, Sz; /* number and size of elements */
{
char *px, *caltoc();
if ((px = calloc((unsigned)nx, (unsigned)sz)) ==0) {
if (*msg) {
exit(1);
}
return(px);
}
/*
* get final jmps from dx[ ] or tmp file, set pp ], reset dmax: main()
*
readjmps()
readjmps
{
int fd=-1;
int siz, 10, i1;

register i, j, xx;

if () {
(void) fclose(fy);
if ((fd = open(jname, O_RDONLY, 0)) < 0) {

fprintf(stderr, “%s: can't open() %s\n", prog, jname);

cleanup(1);
}

for (i =i0 =11 = 0, dmaxQ = dmax, xx = len0; ; i++) {
while (1) {

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

’
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&1 (BEE)

...readjmps

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

(void) 1seek(fd, dx[dmax].offset, 0);

(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));

(void) read(fd, (char ¥)&dx[dmax].offset, sizeof(dx[dmax].offset));

dx[dmax].ijmp = MAXIMP-1;
}
else

break;

}

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

}
if(>=0){
siz = dx[dmax].jp.n{j};
xx = dx[dmax].jp.x[j];
dmax += siz;
if (siz< 0) { /* gap in second seq */
ppl1].nfil] = -siz; '
XX 4= siz;
/*id=xx-yy+lenl -1
*
ppl1]).x[i1] = xx - dmax +lenl - 1;
gapy++; (
ngapy -= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
il++; ,

}

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

/* ignore MAXGAP when doing endgaps */

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

i0++;
}
}
else
break;
}
/* reverse the order of jmps
*/

for (j =0, i0--; j < i0; j4+, i0--) {
i = pp[0}.nfj]; pp[01.n[j] = pp[0).n{i0]; pp[0].n[i0] =i;
i = pp[0].x[j]; pp[0].x[j] = pp[0].x[i0); pp[0].x[i0] = i;

}

for (=0, il--; j <il; ja+, i1--) {
i= Pp[l]n[]], pp[l].n[j] = pp[l]n[il]; Pp[l].n[iI] = l,
i = pp[11:x(jl; pp{1].xfj] = pp[1].xi1]; ppl1].x[i1] = s

}
if (fd>=0)
(void) close(fd);
if () {
(void) unlink(jname);
=0
offset = (0;
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R1(HE)
/*

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

writejmps(ix)
writejmps
int ix;
{
char *mktemp();
if (1) {
if (mktemp(jname) < 0) {
fprintf(sgderr, "%s: can't mktemp() %s\n", prog, jname);
cleanup(1); :

}

if ((§f = fopen(jname, "w")) == 0) {
fprintf(stderr, "%s: can't write %s\n", prog, jname);
exit(1);

}

}
(void) fwrite((char *)&dx{ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix]).offset, sizeof(dx[ix].offset), 1, fj);

L T e T e T s T e T e T e T e T e T e T e T T T e T e T e T e B |

}
L
Ooooo0o0ao
[ _R2
E PRO )'9.9.9.0.0.6.90.9.0.9.9.9.0.9.4 (RE=1573/8)
[ HBIVAIR XXXXXYYYYYYY (BX=1273/®)
L %73/ REFH—#*=
[ (ALIGN-2 TR EEN 3200 R)RTFFEANOEDO—HKT 37 I/ BREEDRK) ~ (PROFIRTFFOTI/BE
E EoRY) -
. 5+15-33.3%
O
[ _R3
E PRO XXXXXXXXXX (BRE=1073/B)
[ gy NIR XXXXXYYYYYYZZYZ (Ex=1573/8)
[ % 7TI/BEFIH—#=
[ (ALIGN-2T°#EEh3200R)< 7+ RAIOMO—BT 57/ REEOK) + PROKYTFEOT I/ BE
E EoBH) -
. 5+10=50%
[ R4
[ PRO-DNA NNNNNNNNNNNNNN (RS = 14 X7 UVAFF)
E te#: DNA NNNNNNLLLLLLLLLL (& = 16 XZULAFFK)
[
% EEFIE—E -
[ (ALIGN-2 TREIND 2 DOEBEF IO D—KT 5 X 7 LAF Fo%K)
[+ (PRO-DNAKIBEERFIDX & LAF KOsk -
E 6 + 14 = 42.9%
L
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PRO-DNA NNNNNNNNNNNN (BE = 12 X7 LAFF L)
H# DNA NNNNLLLVV (BE = 9 XZLAFF)
s ZMESIR— =
(ALIGN-2 TRE &N 3 2 DOKBEFIOMO—ET 5 X 7 LAF FO#K)
+ (PRO-DNAKIBEECHID X 7 LA F FORE) -
4 + 12 = 33.3%
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Ala (A) val; leu; ile val
Arg (R) lys; gln; asn lys
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Asp (D) gh glu
Cys (C) ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
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FIGURE 1

ATCGGTTAGCGCCTTGCCATGAT TAATCCRAGAGCTGC GAGCTGATGGCTTCATACATCGGATAGTT
CCCRAGTTGATACAARACTGGAAGATIGGCCTTAT GTGCTICCTGAGTATTATTATTACTACAGTTTGCATTATT
ATGATAGCCACATGGTCCAAGCATGCTARACCTGTGECATGTTCAGGGEACTGEECTTGEAGTGAGAGRTAAGTGT

CTCTATTTTT A T CAGCCAGTARAATATTTIGTAGTTTGC: GC. TTGCT
CAGATTGAT] GACATGGAATTTTT GGTACGCAGGAAC TGGATTGGACTARGC
ACGARACAAGGAGATTCTIGGAAATGEACARATCGCACCACATTCARTGETTGGCCATCARACTCCARATGGTCT
TGCAACTGGAGCCTCCGACAATGECTICTICTGCT e TAGECCICTGAGEGRAGCTCIGACTGCE
GTTTICCCCARRACAATGTCCCCTGICAGCACGRAAGCAGTTARATCAGTCTICATCCTTATCC I TAATATARCGGC
AGTTAGATGTACTTCITT: TAARTTTATCBATTC: C; CCTCTTTCCATCTTTEATT

CACAGTTAATAGGCTATAAATTTTGATARTGTAGARTARACTACAGARRACTTCT

oooag

FIGURE 2
MINPELRDGRADGF IHRIVPKLIQNWKIGLMCFLS ITTTTVC T IMIATHSKEAKPVACSGDWLGVRDKCF YF SDD
TRNWTASKIFCSLQKAELAQIDTQEDMEFLKRYAG TDMHWI CLSRKQGDSHKWINGT T CNWSLR

OQWLLLLGPLR

oooooooooogooao
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FIGURE 3

GCAGTITATTCCAGTATC! CAGGGTGCAL \CACCAGGAC e TTTTT
CITITAAATGTAATACCTCCTCATCTITTICTTCTTACACAG TG ICTGAGAACATTTACATTATAGA TAAGTAGTA
CATGGTGGATARCTTCTACTITTAGS! CT TCITCTGACAGTCCTAGACTGGTCTTC CACTRARAG]
CCATGAAGGAGTATGTIGCTCCTATTATTCCTGGCTTIGIGC TCTGCC ACCCTTCTTTAGCCCTTCACACATCG
CACTGAAGAATATGATG &F CAGATGATGATGATGAT 'GATG! TGATGAT!
ATGATGATY \CAACTCTCTTTTTICC AGAGAGCC TTTTTTICCATTTGATCTGTTTCCRA
TGTGTCCATTIGGATGTCAGTGCT‘ATTCACGAGITGTACATTGCTCRGATTI‘AGG'STl'GA(‘.CECPAGTCCCMCCR
ACATTCCRATTIGATACTCGAATGCTIGATCTT CAATAABATTARGGAARTC: TGATTTTARAG
GACTCACTTCACTTTATGGTCTGATCCTG: ARCAACAAGCTAAC "TCAC TTICTARCC
CAAAGAAGTTGCGRAGECTGTATCTGTCCCACART CAACTAAGTGAAATACCACT TABTCTTCCCARATCATTAG
CAGAACTCAGRATICATGAAAATANAGTTARGARRAT: TTCARBGGAATGAATGCTTTACACG
TTTTGGAAATGAGTGCAAACH TGATAATAATGGGATAGAGCCAGGGGCATTTG, T GGTETTC
ATATC: CJ ACTGACCTCAGTTCCTAARGGCTTACCACCARCTTTATTGEAGCTTCACTTAG
ATTATAATARRAITTCARCAGTGGARCTTGAGGAT TTTARACGATACARAGARCTACAAAGGCTGEGCCTAGGAR
ACAAC TCACAGATATCG T CTTGCTAACATAC! TGTH TACATTTGGARA. X
ATF\AZ\CTI&AAAAAAATCCCTTCAGGATTACCAGA(vTTGAA\A'\'ACCTCCAGATMTCTTCCTTCATTCTAAI‘TCI\A
TTGCARGAGTGGGAGTARATGACTICTGTCCARCAGTGCCANAGATGARGRARTCTITATACAGTGCAATAAGTT
TATTCARCAACCCGGTGARATACTGGGAAATGCARCCTGCAACATTTCGT TG TGTT TTCAGCAGAAT! TGITC
A TGGGAACTTTGGAATGTARTAATTAGTAATTGGTAATGTCCATTTAATATAAGATTCAARRATCCT TACAT
TTGGAATACTTGARCTCT IGGTAGTAT TATATATACAAGC; TATCTATTCICAAGTGGTAAGTCC
ACTGACTIATTTTATGACAAGAAATTICAACGGAAT T TGCCARACTATTGATACATARGGETTGAGAGRAACAR
GCATCTATTGCAGTTTCTTTTTGCGTAC TGATCTTACAT] JICTCATGCTTGACCATTCCTTTCTTCAT:
CanAn TCGGTATTTAACACTTTGT TATCARGCACATTTTAARRRGAGCTGTACTGTARATGGAR
TGCTTGACTTAGCARARTTTGTGCTCTTTCATTTGCTGT! RCAGAATTAAC TAATGTGAAG
AGTGCATTACACTATTCTTATICT TTAGTAGCTIGGGTAGTACTG TARTATT T TTAATCATCT TAAAGTATGATT
TGATATAATCTTATTGAARTTACCTTATCATGICT TAGAGCCCGTCT PTATGT TTAAMACTARTTTCTTARAATA.
ABGCCTTCAGTARATGTTCATTACCAACTTGATAR ATGCTACTCATARGAGCTGGTTTGGEGCTATAGCATATG
TITTITITITETRATTATTACCTGATI TARARATC TCTGTARARACGTGTAGTGTTTCATARART CTGTARCTCG
CATTTTAATGATCCGCTATTATAAGCTTTTAATAGCATGARAATTG] 'TAGGCTATATARCATIGCCACTICAACT

CTAAGGAATATITTT TATCCCTTIGGAAGACCTTGCTTEGARGAGCCTGEACACTARCAATTCTACACCA,
ATTGTCTCTTCARATACGTATGGACTGGATARCTCTGA CACATCTAGTATARCTGAATAAGCAGAGCATCA
ARTTAARCAGACAGARACCGRAAGCTCTATATARATGCTCAGAGTTCTTTATGTAT T TCTTATTEGCATECARCA
TATGTARAATCAGAARACAGGE TTTCATTAARAATATTCGTITGAMAABAARAA

gooo

FIGURE 4

MKEYVLLLFLALCSAKPFFSPSHIALK DDI PTREPRSHFFPFOLFEM
CRFGCOCYSRVVHCSDLGLTS VP THIPFDTRMLD LONNK IKETKENDFKGLTSLYGLILNNNKLTKI HPKAFLTT
KKLRRLYLSHNQLSET! AELRIHENKVKKIQKDTFRGMNALHVLEMS ANPLONNGIEPGAFEGVIVEH
TRIAEAKLTSVPKGLEPTLLELHLDYNKI STVELE DFKRYKELORLGLGNNKITD IENGSLANI PRVRE THLENN
KLKKIPSGLPELKYLQTIFLHSNST CPT ISLFNNPVKYREMOE ATFRCVLSRMSVQ
LGNFGHM
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FIGURE 5 FIGURE 7
GATCCCAGACCTCEGCTTGCAGTACTGTTAGACTGARGATAARGTAAGT TARCAGGATCTCCTC CGAACTCTGARRAGGCGEEGCAGCEGGECCTECAGC TCCTGEAGTTCAGEGAGACCCEEAARTCTCACCCTECCCT
ITGCAGI‘CTGCAG(’CCAGGACGCTGATTCCA"CAGC\:(‘CTI’-\CCGCGCAGCCCGAAGA‘!‘T"ACTA’I\EGTGAAAAT ITCITCIGTIGIGTITETCACAGCCTTGCCCCTCTIGCTCGCCT ATCC TECICGCAGECTGCT
CGCCTTCARTACCCCTACCGCCGT o CCTCCTGAGCCGCACEGT TTCTGCTGATCCTICEEACAGATCOTCCTCCTCCCTGCCCAGGCCAGGGRGCEETCACGTGGEAGGTCCATCTCTA
CAGAACTCAGATACTGACCGGCARGEAGCTCOGAG TTGCCACC SCTCOTCTEGE: GTAT GGGECAGACACGCTCEGACCCACCCGCAGACGGCCCTICTGGAGAGT TCCTGTGAGARCAAGCGGGCAGACTTEE
SCTTACTCTCTTAGECCT AT TCATCTTGGCAGGACTTATIGTTGGTGGAGCCTGCATI TACARGTACTTCAT TTTTCATCATTGACAGCTCTCGCAGTGTCABCACCCATGACTATGCARAGGTCARGGAGTICATCGIGGACATCT
GCCCARGAGCACCATTTACCE! TGTCCT TTTTTGATTCTIGAGGATCCTGCARATICCCTT ce TGCAATTCTTGGACATIGETCCTGATGICACCCGAGTGGECCTGCTCCAATATEGCAGCACTGTCAAGARTGAGT
AGAGCCTARCTTCCTGCCTGTGACTGAGGAGGCTGACATICGTGAGGATGACAACATIGCARTCAT TGATGTGC! TCTCCCTCARGACCTTC! TCCGAGGTGGAGCETGETETC GCGGCATCTGTCCACGEECA
TGCTCCCCAGTTICTCTGATAG GCAGCAATTATTCATGACTITGAR TGACTGCTTACCTGGA CCATGACCGGECTGECCATCCAGTATGCCCTEARCAT TTCTCAGARGCAG CTGAGGE
CTTGTTGCTGEE TGCTATCTGATGCCCCT TACTTCTATTGTTATGCCT! ARTCTGGTAGAGCT BGAATGTGCCACGGGTCATAATGATCGTGACAGAT GEEAGACCTCAGGACTCCGTGECCEAGETGECTGCTAAGE
CTTIGGCABACTGGCGAGTGGCAGATATCTGCCTCARACTTATGTGGTTCGAGARGACCTAGT TECTGTCEAGEA CACGGGACACGGGCATCCTAATCTTTGCCATIGET GTGGGCCAGETAGACTTCAACACCTTGARGTCCATTGRGR
AATTCETGATGTTAGTARCCTTGGCATCITTATTTACCARCT TTGCARTAACAGAAAGTCCTTCCGCCTTCEICE GIGAGCCCCATCAGE! IGICTTCCITETEECCAATTTCAGC TTGAGACGCTGACCTCCETGTICCAGR.
CAGAGACCTCTTGCTCGETTTCARCARACGTGCCATTGATAAATGC TGCARGATTAGACACTTCCCCARCEARTT AGMGTTuTGCACGGCLCACRTGIGCAGCRCCCTGGAGJTAACTGTGCCCACTTCIGCRTCAACATCCClGL—:C"‘
TATTGT AAGATCTGT TAN AACAGATAGAGTGTCCITGGTARTARGAAGT CAGRGATT CATACGTCTGCAGGT CTACATTCTCAACTCGGATCAGACGACT IGCAGAATCCAGGATCTIGTGIG
TACAATATGACTTTARCATTAAGGTITATGGGATACTCAAGATATTTACTCATGCAT TTACTCTATIGCTIATGE Cci CACAACTETGAGCAGCTCTEIGIGARTGTGCCEEGCTCCTICETCTGCCAGTGCTACAGTEGCT
6T AR ACGCCCTGGCTGAGGATGGGA GTGTGECTGIGGACTACTGTACCTCAGARRACT TGIGARCATG

AGTGTCTAARATGCTGATGGCTCCTACCTTTC TGCCATC GGATTTGCTCTT. CCAGATG! CGT
GCACAARAGATAGACTACTGTGCCTCATCTARTCACGGATGTCAGCACCAGTGTGT TAACACAGATGATICCTATT
CCTGCCACTGCCTGRAAAGGCTTT TGARTCCAGATAAGARAACCTGCAGARGGATCAACTACTETGCACTGA
ACARACCGEGCTGIGAGCATGAGTGCGTCARC. TACTACTGCCECTGCCACCETAECTACACTC
TGGACCCCARTGEE: CTGCAGCC! CTGTGCACAGCAGGACCATGGCTCTGAGCAGCTETEIC
TGAACACEEAGGATTCCTTCGTCTGCCAGTGCTCAGAAGECTTCCTCATCARCGAGGACCTCARGACCTGCTCOT ~
GGCTGCATTACTGCCTCCTG! CATGETTGT GAATACTCCTGTCTCAACATGGACAGATCCTTTGCCTGT
D D D D AGTGTCCTGAGGGACACGTGCTCCECAGCEATEGGAAGACCTETGCARRATTGEACTCTTGTECTCTEGEGEACT
ACGGTTIGT CATT GCAGT GATTCGTTIGTGTEGCCAGTGCTTTC GGTTATATACTCCGTG
ARGATGGABARACCTGCAGAAGGRAAAGATGTCIGC CARGCTATAGACCATGGCTIGTGRACRCATTTGTGTGAACA
GTGATGACTCATACACGTGCGAGTGCTTGEAGEGATICCGECTCGCTGACGATGGGA G GARAGG
FIGURE 6 ATGTCTGCARATCARCCCACCATGECTECEARCACATTIGTGTTARTAATGREAATICCTACATCTGCAARTGCT
S ) CAGAGGGATTTGT TCTAGCTGAGGAC GCARGABATGCACTGAAGGCCCAATTGACCTGGTCTTT
e e s T T
LDLLLGNCYLMPLNTS TVMPPKNLVELFGKLAS GRYLEQTYY TRDVSNILGIFIYOLENNRKSE CCTTGAC?LELAALL e CGCT GTGEGECTGCTCC GTETJCLACACAL{?I{CCACACAGAGTTCASTC
RLRRRDLLLGENKRAIDKCHKT RAFENEF TVETKT COE TGAGAAACTICAACTCAGCCAAAGACA CGTGEOCCACATGARATAC; TCTATGA
CTGGGCTGECCCTGARRCACATETT TTTTACCC G CAGGCCTTTTTCCACAAGGE
TGCCCAGAGCAGCCATTGTGTTC CGEECTC [CTCCGAGTGGECCAGTARAGCCARGE
CCAA‘J.‘GCTATCRCTATGTATGCTGTT("‘F TAGGAARAGCCATT! TACAAGAGATTGCCTICTGAGC
CATCTCTICTATGCCGAAGACTTC AGCACAATGGATGAGATAAGTGAAARRCTCAAGAARGGCA
TCTGTGARGCTCTAGAAGACTCCGATEGAAGACAGGACTCTCCAGCAGEEEARCTG CGGTCCARCAGE
CARCAGRATCTGAGCCAGTCACCATARATATCCARGACCTACTTTCCTGITCTARTTITGCAGTGCARCACAGAT
BICTGTTIG TCTTTTACGGTCTACACARBAGCTTTCCCATTCAACAAAACCTTCAGGARGCCCTT
TGGAA TCRAT TGTGAARACCTITATARTGITCCAGAACCTTGCAARCGAAGAAGTAAG!
ATTRAC CTTAG: TGACACAGAGAATGGARGCCCTGGAARRTCGCCTGAGAT, TGAAGAT
TAGARATCGCGACACATTTGTAGTCATTGTATCACGGATTACAATGAACGCAGTGCAGAGCCCCARRGCTCAGGE
TATTGITARATCAATARTGTIGTGAAGT) CAATCAGTACTGAG! CCTGGTTTGCC: et C]
GAAGTATACACTARCTTGTATARATTTATCTAGG: ATCCTT TTCTAAGATGRATTTACCAGGTGA

GAATGRATAAGCTATGCAAGGTATTTTGTAATATACTGTGGACACAACTIGCTTCTGCCTCATCCTGCCTTAGTG
TGCARTCTCATTIGACTATACGATARAGTTIGCACAGTCTTACTTCTGTAGAACACTGGCCATAGGARRTECTGT
TTTTTIGTACTGGACTITACCTTGATATATGTATATGGATETATGCAT TCATAGGACATATGTACTIGTGG
ABCRA TTTTTATACARTATTARAATTCACCACTTCAGAG
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FIGURE 8 FIGURE 9

MEXMLAGCFLLILGQIVLLPAE; ISRGRHARTHPQTALLE LIDSSRSYNTHDYAK CGGACGCETEEEECEECEAGAGCAGCTGCAGT ICGCATCTCAGGCAGTACCTAGAGGAGCTGCCEETECCTCCTS
VKEF IVDILQFLDIGPDVTRVGLLOYGSTVKNEF SLKTF TGIMIGLAIQYALNIAFSE AGRACATCTCCTGATCGCTACCCAGGACCAGGCACCAAGGACAGGEAGTCCCAGGCECACACCCCCCATICTGEG
EG IMIVIDGRPODSVAEVABKARDTGILIFATGVGQVDFNTLKS IGSEPHEDHVELVANFSQT TCCCCCABGCCCAGALCCCTACTCTG! TTGCATCTTGACCIGGICCTCCTGCAGRAGTEGCCCCTGTEE
ETLTSVFOKKLCTAHMC! HFCINIPGSYVCRCKQGY ILNSDOTTCRIQDLCAMEDHNCEQLCVIVEGS TCCTECTCTGAGACTCETCCCTEEECECCCCTGCAGCCCCTTTCTATGACTCCATCTEEATTTGECTCECTRTGE
FVCOCYSGYALAEDGKRCVAVDYC VNADGSYLCQCHEGFALNPDEKTCTKIDY CASSNEGCOUE GGACGCGETCCOAGGEECERCCTERCTCTCAGCET GRTGECAGCCAGCTCTC! CCRT bummscrcm

CVNIDDSYSCHCLKGE TLNPDKKTCRRINY CALNK PGCERECVRMEES YYCRCBRGY TLDPNGKTCSRVDHCAQQ AT GGCICTACAGCCTCAGCCAGEGGCACTCAGCTETTGCAGEET
DHGCEQLCLNTEDSFVCQUSEGFLINEDLKICSRY DYCLLSDHGCEY SCVNMDRSFACOC GKICAK TETACCTACACACCGTCAGCGACTRTCACACCABCTCCATCTGTGAGGAT TCCTT TCATGECAGGAGCCTGTCCR
“LDSCALGDHGCEHSCVS SEDSFVCQCFEGY ILRED GKTCRRKDVCOAIDHGCEHICVNSDDSY TCECLEGFRLAE AGCTGAACCTGTGIG PGGTCCATGIC ACGGCGEEC TCTGCTGTACCCAGCTGGEGTCCCIGT
DGKK KSTHHGCEHICYNNGNSYTCKCSE GFVLAEDGRRCKKCTEGR IDLVEVIDGSKSLGEENFEVVK CGGCCCTEARGCATGCTGICCTGEEGCTCTACCTGCTGETCTECCTGATTCT TCTTCATCTTAGCAG
OFVTGIIDSETTSPKAARVGLLQYSTQVHTEF TLRNF v HMKYMGKGSMIGLAT ERSFTQGE GGCCACCGEEACCCARAGETGATCAGGEGEA GGCCTEGCATCCCTEGATTECCTGEAC
GARPFSTRVPRAATVFTDGRAQDD ITMYAVGVGKATEEELOETASER TNKHLE YAEDESTMDE TTCGAGETCTGLCC GAGGTACCCCAGGATTGCCCGGECCCAAGEECGATGATGEEARGCTEGEEACCA
ISEKLKKGICERL TVOQPTESERVTINIQDLLSCSNEAVQRRY LFEEDNLLRS TOKLSH AGGACCARTGGECCATGCRTCEGTTCARAGGTGACCEAGGCCCAR SACAGAG
STKPSGSPLEEREDOCKCENT IHE LTORLEEMI( R SIGGGGATGCCAGIGETET CCCGATGATGATC TCAGEICCECACGAGGECCECE
. TGGAAGIGT CGACCGGOGCTGGREGCACCETET GAC GGAGACGTGETGT
GCCGCATGCTCEGCTICCECGET TGTACCGCACAGCTCGATTCGEGCAAGGCASTGEGAGGATCT
GEATGGATGACGTIGCCTECABEGECACAGAGGARACCATCTTCCGCTGCAGCTTCTCCARATG TGACA:
ACTGTGEACATGCCGAAGATGCCAGCGTGACATGE AACAGACACTGAAAGTCCGCAGAGCCCARGTTCGEEGTCS
TECACAGAGCACCCTIGCTGCATCCCTEECGET CAGCTCGGEG CCTGACCATGLCTCEACCACACE
CCGTCCAGCATTCICAGTCCTCACKCCTGCATCCCAGGACCGTEEEGGCCERTCETCATIICCCICTIGARCATE
TGCTCCGRAGTATARCTCTGGGACCTACTGCCCGT CICTCTCTICCACCAGETTCCTGCATEAGGAGCCTTGATS
AACTGGATCACCACT TTGCCCAGCCTCTGARCACC ATGCACCAGGCCTCARTATCCCAGTTCCCTTIGRCCTTTT
AGTTACAGCTGAATCCTGAGAATGIGTCAGAGACARGTGCAGCAGCAGCCATGETTCGTAG ITTAC
TCTTCAGACAATTCCCABACCTCCATTAGTCCARGAGTTICTACATCTTCCICCOCAGCARGAGGCAACGTCARG
TGATGAATTTCCCCCCTTTACTCT TGCTCCCCATTIGCTAGTT . c
GCTGTRAGGEGCAAGAGGEARATGCAAGTCACCTGCAGGARTCCAGCTAGATTTGEAGAAGGEARTGARACTAACA
TTC CTACCATG! ABATAGT TICATGTATCCACTTAGCTGCATTGGTCCA

GGGCATGTCAGICTEGATACAGCCTTACCTTCAGG TAGCACTTRAACTGGTCCATICACCTAGACTCCAAGT!
AGACAABATGACTGAGRCCGTGTGCCCACCTEAACTTATIGICTTTACTTGECCTGAGCTRABAGCT
GGACCTGTGTAACTAGARAGT TGCCTACTTCAGAACCTCCAGEGCGTGAGTGCARGGTCAAACATGRCTGGCTT!

c: GACCATCBATGT TG TGACATGEGEGCTGCCCATGTTARRCCTGAGTCC
AGTECTCTEGCATTEGGCAGTCACGGTTAARGCCAAGT TCTCAGC GIGATGATETTGC
ATCTICCAAGCCTCTICAGGTEIGARTCIGTGGTCAGG! ' GTCCTAATGGAACCCTT:

AARTGAAGATTCCCTATAACCTCTGGEGGTG GTAGGAATARGGGEGCCTTGEECCTCCATARATCTGCARTC
TGCACCCTCCTCCT TGTTCTGCTITTL: AGRACTGGGCCATACATGTGT
TCARGAACTAGE TACCTGGTAGCAAGTGAG TGCAGRCCCACCTCACCTIGEGEGARTCTCAARCTCATAG
GCCTCAGAT! TCACCTGTCATATCAGGTGAGCACTEGCCTGET CTGEGCCCCTCCAGET

GTAGGAACAGCARCACTCCTGGCTGACAACTAAGCCARTATGGCCCTAGRTCATICTTGCTICCARTATGCTTGE
CACTCCTTARATGTCCTAATGATGAGARACTCTCT TTCTGACCARTTIGCTATGTTTACATAACACGCATETACTC
ATECATCCCTTGCCAGAGCCCATATATGTATGCAT ATATAARCATAGCACTI TTTACTACATAGCTCAGCACATT
BCABGGTTTGCATTTAAGTT
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FIGURE 10
FIGURE 12
NENKMILHWSDCDTSSICEDSFDGRSLSKLNLCEDGPCHKRRASICCTQLGSLSRLKHAVLCLYLLVFLILVG
IFILAC T ERGIPGL < MLLLWVSVVAAL A‘)AVTJEPCAGEDRRRAAKAPNVVInWSDSFDGRLTFH?GEQVVKLP!‘ INFMKTRGTSE LNAYT
e : RGPKGE NSPICC] THI KGLDPNYTT :
X RMLGFRGVEEVYRTARFGQ RTQKFGKLDYTSGHHS ISN TROVA
CTGRIMMDDVACKGTEETIFRCSF‘SKWGV"N(‘(“HAEDASVICNFH B : - PNVTEERVL TEH
;LL;KTIVIYSSD:}ﬁ;LAMEHR HEVDY Y5 SY TKNCTGRETKKE LKNLRAF Y YAMCAETDANLGEL LLALHOL
QFYKMSMYKASAHVE'LLMMGE’GIKAGLQVS!\WSLVDIYPTMLD]AGIFLPQN
LSGYSLLPL: ETF HPPWILSEFHGCNVNASTYMLRTNHWKY L. YSDGASILPQLFDLSSDPDELT
NVAVKFPEITYSLDOKLHSIINYPKL SVBQYNKEQE IKWKQS I GONY SNV IANLRWR( E] ENAIDQ
WLKTHMNPRAV
gooogad
FIGURE 11
ARGCARCCAAACTECARGCTITIGGGAGTTGTTCECTGTCCCTGCCCTGRTCTGET 'GCCAGAGG! D D D D D
AGECGECTGECCCEGORGCAGECTCTCAGRACCEE TACCRGCEATECTACTGCTGTGEETGTCAETEETCRCAGE
CTIGGCGCTEGCEGTACTGGLCCCCGGAGT] AGAGGCGGAGRGCAGT! GCGCCCARATGTGGTGCT
GGTCGTE! AGCGACTCCT"'CGATGGAAGGT'lAALI\TTTCATCCAGGAIM:TCAGGTAGTGAAACT]LCTTTTRTCAA
CTTTATGAAGACACGTGEGACT TCCTTECTGARTGCCTACACAARCTCTCCART TTGTTGCCCATCACGCGCAGT FIGURE 13
ARTGTGGAGTGGCCTCTICACTCACTIARCAGAATCTTGGAATART TTTAAGEGTCTAGATCCAARTIATACAAC
Zgiﬁgmmm o CRGGCATGGCTACCGAACACAGARATTTGGGRAACTGGACTATACT ICAGGACATCA GTARGAACK CARAATGETTCOTGCCT TOGCEACCCARTCATIGTGACABGATCCGAGACATTGARG
TGTGGRAGCGTCEACAAGAGRTGTTGCT TTCITACTCAGACAAGAAGGCAGGCCCATGRT AGGCABTTCCARGGGABATTGARGCC TGTTTTCIGTICACATICCCCTCCCCCACATEGAGATGA
Z::Ifz‘f{\'cc;‘("m c :T o :::r‘ r:rT;TGTTMng::; rTTT::::TrN ; AGTAMACTG TGO TGO T TCORAT ICATGL TG T T TATCCTECAGCTCRACATIGCCTICAAGCTAACARCCARATCAGAGARR
B AR CTOACCR TISTIRT I ‘ crracce ATECAGRAGTCICCATGRACETTICCOTGECTIAC CGTGATEACGCATTTGCTGAGTGGACTGARATGECCCATG
GARAR! TCTCTFTATTEGCTT GICT! AARGAGTACCACGGARACTCAARTGCACCTTCACATCTICCC] CCRGAGC: GCCGTTACTATGAAT
1:GA1:§C§ATCAAAATCCLAMGTGCICACCII‘EGICAGAAATQLALCCTGTZ\GATTATTACICTTCTTATA(:AAA GTGATGICCTICCTTTCATGEARATIGEGTCTGTGGCCCATARGTTTTACCTTTTARACATCCGGCTGCCTGT
ARBCTGCACTGGAAGATITAC TAAGAATATTAGAGCATTTTATTATC GTGTGCTGAGAC ATCAATGTGGGRAT' GGATATCCGETTGETGGGGATCCACC: TGGAG
AGATGCCATGCTIGG TG AR TATTTIGECOCTTCATCARTTAGATCTICTICAGAARACTATTGICATATACTC GCTTCACCAAGGIGIGGTTIGCCATGAAGACCTICCTTACGCCCAGCATCT TCATCATTATGRTGTGE: n
CICAGACCATGGAGAGCTGGCCATGGAACATCGACAGTTTTATARAATGAGCATGTACGAGGC TAGTGCACATGT GGAGGATCACCATGATGTCCCEACCCCCAGTECTTE GICATCTTTECCCTTGGGATTTCCATGACCT
;Ccm:“ roRs u:vl w“ujv: oo L_JG:A czv e TCTCTTGIGGATATITA TTATCAATATCCCAGTGGARTGETTTICCATCGEGTTT mcaccmcme TGCTGTITGETGACATCCEAC
ACRAACATIT i o s )un - : o " TGGATACTICTYT Ql;k:: TTATCATC AGGGCATCTTCTAT: TGCTTCTGTCCTTCTE TCATICTT GATG T GCACGAGC
ICTCANTSC OO E e fssugd r\,”‘:cnn? :T:AFTZ:Tiii:fAAT_‘CCATGEATGTAA GGAACCACATCGCAGGETATTCCAAGCAAGTCEEACCCATTGCCGTTEGCTCCTICTGCCTCTICATATTTGACA
COCTCARCTCTTTOATOTT = = . & T TATT TGTGTGAGAGAGEGGTACAACTCACGAATCCCTTC TACAGTATCTGGACTACAGACAT TGGARCAGAGCTGGCCA
TCCTCEGATCCAGATGAATTAAC TTGCTGTAARATITCCAGARATTACTTA TGECCTTCATCATCEICECTGGAATCTECCTCTGECTCTACTICCTCTTTCTATGCTT ceTeT
IKLJ'JP GATCAGRBGCTICATICCATTATAAACT ACCCTARAGTTTCTIGCT TCTGTCCACCAGTATARTARAGA TTCGG 4' T T “AGTCCAGCCTGC! CTATGAGC: GTCCGECGECTACAL TAA
G;AG‘I TAI‘CA‘PGJ;‘EEZ 2 T;-Trrrnch 2 T:;AI;A:;r‘;T;:;:fﬁ:g:;ggxc'rcccmcama TTTTTAGGTTCARGTTCCTCATGCTTATCACCT TEGCCTGCGOTGCCATGACTGICATCTICTICATCGTTAGIC
A AANACTTTABAAA TG TCT IO AGRC GG TCCRAGAGCAGT AGCTAACGGRAGGCCATTCGARATGGGGCGRCGTCACAGTCCAAGTCAACAGTGCCITTTTCACAGECATCTATG R
ey GAGATACATATARATATATTACAAGATCATAATTATGTAT TTTAR &) ATCTGT TCTGATGTTCTTGTAT CCATCCCATARAARCTATGGAGAAGACCAGT
e g oncn f‘”c,‘&;:;;é;:; oe :’P”TN"'T © :s;::cummrcw:a GGACTTIGGEAG CAATGGCGATC S TCCAGCTCACCACCACTATCACCCATGTGEACGGACCCA,
R ANCCAGNTCACRAG, AoA TOCTGARACCCIGICTCTACTAS CIGAGATCTACAAGTTGACCT <G FAGEAGGCTECAGCGCCCGECTREGACGETCTCTCCA
T OAACCCOOCA OGO Tt ot TAGICICAGCIACT TCG TACCCCAGCCCCTCTAACTAGAGT! GCATGCC TCRATGTACAAATGAATGCCTCATGECTCT
reTeTCctanD GO T aA G N T TG COCCACT STACTCCAGCC IGGCAACAGAGTGAG TAGCTGIGGTTTCTTGEACCAGCGECATGEACATT TG TCAGT TIGCCTICTGACEGTAGCTTTIGEAGGAAGATT
TMGATWTGCCMIGATWTAA:; T TMﬁTR BATTTTICATTATTTTGTAAG! A:f‘“‘ T CCTGCAGCCACTARTGCATTG TG TATGATARCARAARCTCTGETATGACACATITTCTGTGATCATTGT TARTTA
T AT G A AT AN AR CHCAT AT TT TCAARANT GG T TAT TRTT TAGGCC T TGTACATTIC GTGACATAGTAACATCTGTAGCAGCTGGTTAGTARACC TCATGIGCAAETCEEETGECEGTETATICCTTRREGE
TARRATATTGTARTAATATGTATC TA;;;TA T \:‘TLZTFT :‘ ‘:T I:‘TTCCITT ATBAT T ATGGTTTGEECCGARTGEEGAGTGGAATATTIGACATT TTTCCTGTTTTARATICTAGGATAGRT TTTARCATCE
o .. : . ) G TTTG GTCCCAGTCCAAGGTAGGCTEGTGTCATAGTCTICTCACTCCTAATCCATGACCACTGTITTTTTCCT.
a = TTTATATCACCAGGTAGCCTACTGAGT TRAATATTTARGTTGTCAATAGATAAGTGTCCCTGTTITETGGCATART
ATAACTGAATTTCATG! GATTTATTCCACCAGGGGTATTTCAGCT AARCCAAATCTGTGTATCTARTAC
TAACCAATCTGITGGATGTGGATITTARAARATGT TTGCTARACTACK TAAGATTTACTGTATTAANIGEC
CTTCGGGTCTGAAARGCTTTTTTAA AAA A
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FIGURE 14 .
URE L . FIGURE 15
MEMSPHEQFMLF TLOLDTAFKLNNOT TFTSPKTPEHEGR
MSPAFORMLETLO i - GGTARCTGCAGTAAGTCCCGCTTGRCCCTGRAGTCCACGCGEATTTTCCAAGCTGEGGCTERCAAGAGECCGCTE
YYECDVLPFMEIGSVARKPYLINI RLPVNEKKKINVGIGETKDIRLYGTHONGGF TKVAF AMKTF TR S TF 1 MV
- . GAcAcCACFCICCAGTCsTcA.ccccAcTTv‘cmucTcAm* Cao GCAGCGAGCCGEGTCCCACCR
WYWRRITMYSRPPVLLEKVIFALGISMIFINIPVEWESIGFDWTHMLLE GDIROGIF YAMTLSFWI IFCGERMD AT
© TEGCCGCGAATTATTICCAGTACCAGT: ATGTCARAGTTARAACCAGCTCCCAGCCAGGCITCS
QHERNHTAGYWKQVGP IAVGSFCLE LE DMCERGVQLINPFY SINTTD1GTELAMAF T IVAGICLCLYFLELCEMV eAACGOCTEAGT T TOCTEC T T TTCTACCTANTTT
FOVFRNISGKQSSLPAMSKVRRLAYEGLLFRFEFLMLITLACARMIVIFF IVSQVIEGHWKWGGVIVOVNSAFET ToAGORATCA o GGC];A“ GEEGCTCATGECC e 1:1 counch
GTYGMWNLYVFALMF SNGDL L TTTITHYDGETET et COBA GCCGCGCATT! c CCTCATTGE SGGCTCTCECTTGTGETGTCTCCCGA
GCATCCACAGTGTGECTCCEGAGAATGAAGEAAGGCTGRTECACATCATIGGCECCTTACGEACATCCARGCTTT
TGTCTGATCCARACTATGEGETCCATCITCCOECT GEGAMACTECOGAGGCACGTGGACATGTACCAATGEGTAG
AAACTGAGGAGTCCAGGGEAGTACACT GGT CGAGGTATTCCTACARCACTGAAT
GGAGGTCAGARATCATCAACAGCARARACT TCGACC GECCACARARACCCCAGTGCCATOGCAGTES

AGTCATTCATGGCRACAGCCCCCTTTGTCCARATTGECAGETTTTTCCTCICETCAGGCCTCATCGACARAGTCE
ACAACTTCARGICCCTGAGCCTATCCAAGCTGGAGGACCCTCATCTGGACATCATTCGCCGTGEAGACTITITCT
ACCACAGCGARABTCCCARGTATCCAGAGGTGGGAGRCTTECETGICTCCTTTTCCIATGCTGEACTGAGCEECE

ATGACCCTGACCTEEGCCCAGCTCACGTR ACCAGCTAGTCCCATICT
CCACCARGTCTGGEGATACCT TACTGCTCCTGCACCACGEGGACT ICTCAGCT: TAGAGRAC
TAAGGAGCARCTCCATGARGACCTEREGCCTGCGEGCAGCTCRCTGRATE TGTTCATGGGCCICAACCTTA
TGACACGEATCCTCTACACCTTG TGGTTTCCTETTITCCOAGACCTGRTCARCATIGECCTGARAGCCT
TIGCCTTCTGT CACCTCGCTEACCCTGUTGACCETGECEECTEGCTAGCTCTICTACCGACCCCTETREE
CCTCCTCATIGCCGECCTERCCTTT CATCCTTETTECTCGGACACGEETEECAGCCARRRBGTTGGAG

GAAAAGACCCTGECACCOGCCOGACACCTECETGAGCCCTAGGATCCAGGTCCTCTCICACCTCTEGACCCAGCTC
CATGCCAGAGCAGGAGCCCCEETCAATTTTGGACT CIGCACTCCCTCTCCTCTTCAGEGGCCAGACTTGGCAGCA

TGTGCACCAGGITGGT CCAGCTCATGTICTTCCCCACATCTCTTCTTECCAGTARGCAGCTTTGETG!
GCAGCAGCTCATEARTGECARGCTGACAGCTICICCTACTGTFICCTTCCTCTCTTGE] TACGECC
AGCCACTCAGCCCATTGGCAGCTGACARCGCAGAC ACGUTCTACGGAGGCCTGCTEATARRGEGCTCAGCCTTGC
CGTETCCTGCTICICATCACTGCACACAAGTGCCATECTTIGCCACCACCACCAAGCACATCTGTGATCCTGARG
GGCGGCCGTTACTCATTACTECTGACTCCTEGETCACCAGCAGAC: TGGGCATEGACCCCTCARAGCAGGCA
CTCTGTGECTAGAACCTGATG TGETETTT. CTGARGATGTCCTGAGE
ACATATACTGEGCTTCACACTTATCTIATGGCTTGECAGRATCT TTGTAGIGT T
GARGGCCCTATTTAAGTTITTCTTCGTTACT TTGC TGCTICATGIGTACT I TCCTACCCCARGAGGARGTTTTCT
ATARGATTTARAARCRARRCARARAN TTAATATTTCAGACTGTTACA ACACCCTITAGTCIGT
T TGARTTCAGAGCACTGAAAGGTGTTARAT, G TTTGAT ARRAGTTACCTCTCAGTAT
TITGIGICACTGAGAAGCTITACRATEGATGS TTTTCARACAAGTATCAGCARARGGATTIGTTTTCACTCTGEE
AGGA CTTGCTITCATCCTCTOGCATCEEAAACTCCCCTATGCACTTGARGATGETITAR
ARGRTTARAGAAACGATT: GGTTGGRAGCTTTATACT: GGGCTCCTTCATGETGACGCOCCETC
ARCCACAATCAAGAACTGAGGCCTGAGGCTGETTGT: TGCCC TECCTGGCTGCTTTCACCTGEGAGT
GCTTTCGRTGT CTEEECTTCCTAGGECTECTICTGAGTGGTTCTTICACGTGT TETGTCCATAGCTTTA
GTCTTCCTARATAAGATCCACCCACACCTARGTCACAGAATTICTARGITCCCCABCTACTCTCACACCCTTTTA
GAT] TATGTT CCAGGATGTCTTAAAT GATICTTTGIGTACCTTITICTETCATATTCAGARACCETT
TTGTGCCTGCTGRGAGTARTTCCTTTAGCAATTAAGTATT TG CTGAATARGGGGTCAGARCTTCTGAARCT
AGAGATCTGTAATCATCTCTATIGGCCTGGGETGCCTET TARBTGAGTTTICTICACATG CACAGCE

AGCCCARGATGACTTATCTGEGTTTAGGAT TCAAT AGTATTCACTAACTGC TTATTACATGAGCART TTCATCAR
ATCTCCARACTCTTARAGGATGCTITCGGARAACACGCTGTATACCTAGATGATGACTARATGCARRATCCTIGE
GCTTTGETTTTTIICTAGT I TTTARATAACIGCCGACTICARAAGTGTTCT TARARCGARRGATRATGTT

AAATTTGAARGCTITGE: CAAATTTGTAATATCATTGTATTTTTTATTAARAGTTTTGTAATARAT
TTCTARATTATAARARRAARAAAAAARRA
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FIGURE 16
FIGURE 18
T TSSQPGFLERLSETSGGMFVGLMAFLLSFYLIF TAT 7VseD
THS 11GALRTSKLLSDPRYGVHLPAVKL ET TEDGQVKKE TE MARRSAFPARALWLWSILLCLLA QEES LYLWI IGFEEDILT THDFRKAQQ
WRSEI INSKNFDRET TAPFVQIGRFFLSSGLIDRVDNFKSLSLSKLEDPHVD T IRRGDEF RMPATEVNIHSMNETHOARGQARYFYEF LS LRSLDKGIMADP TVNVE LTGTVE HRASVVQVGFPCLGKQDGVARF
YHSENPKYPEVGDLRVSFSYAGLSGDDRDLGE ARV VTVIARQRCBQLVPF STKSGDTLLLLEHGDF SAEEVFHRE, EVDVIVMNSEGNTILQTPQNAIFFKICLOAECPGGCRNGGFCNERRTCECPDGFHGE HCEKALCTPRCMNGGLEY
LRSNSMKTWGLRI MGLNLMTRIL DWEPVFRDLVNIGLKAFAFCVATSLTLLTVAAGWLE YRPLW TPGFCICPPGFY TTCENGGTCFYPGKCICE! EISKCPQPCRNGGKC IGKSKCKCSKI
ALLIAGLALVP ILVARTRVPAKKLE QGDLCSKPVCEPGCGAH HCNKRYEASLIH; P OLROHTPSLKK]
WYIW
googao
FIGURE 17 uooobooao
GICIARACGGGARCAGCCCTGGCTEABEEAGCTGC AGCGCAGCAGAGTATCTGACCECECCAGETTGCETAGGTE
CGECAC TETTCCCEGCAGCOAGEAGETCE TEAGCAGCATGECCCEEAGEAGCGCCTTCCCTROCEOCEE FIGURE 19
GCICIGECTCTEEAGCATCCTCCIGTGCCTECTGECACTGCEGECEGAGGCCEEECCECCECAGEACGAGAGECT
GIACCTATGEATCGATGCTCACCAGGCAAGAGTACTCATAGEATTT TATCCTGATTGTTTICAGAGGE CTGACTGATATTTGAAGAAGTGTTTTCATCTATY AATATGRTGTCICCAT GCCTCACTCTTAT
GAARATGGCACCTTTTACACATGATTTCAGARA CAACAGAGARTGCCAGCTATTCCTGICARTATCCATTC TCTTAAATGTATGTATTTTTATT TGTGGAGAAGCTGTACARGGTAACTEIGTACATCAT TCTACGGACTCTTCAG
CATGAATTTTACCTGCCARGCTGCAGGECAGECAG ARTACT ICTATGAATTCCTGTCCTTGCGCTCCCTGEATAR TAGTTAACATIGTAGAAGATGGATCTAATGCANRAGATG! TARAAGTAATGATACTGTTIGY: T
BGGCATCATGECAGATCCARCCETCARTETCCCTCTGCTGGGAACAGTGCCTCACAAGGCATCAGTIGTTCAAGT GTGAGEARTCATGTGATCTTAAAACTAAAATTACAC “ATTICAT ARTTTGCARARTT
TGBTTICCCATGTCT IGGARARCAGEATGGCETCGCAGCATITGAAGTGEATGTGAT TG TATGART ICTGAAGE CTATTGTTTCCTACACARGAAGTACCA CTACTARGGAATATGATGEATGAGCARCAAGCTTCCTTGGATT
CAACACCATTCTCCARACACCTCAARATGCTATCTICTTTA TGTCTACARGCTGAGTGCCCAGGCEEETS ATTIATCTAATCAGGTTAACGAGCTCATGARTAGAGTTCTCCTTIT CAGAAGTTTTT, AGCTGG
CCGARATGGAGGCT T TTGTAATGARAGACGCATCT GCGAGTGTCCTGATGEE TTCCACGEACCTCACTGTGAGRA ATCCTTTTCCICACAGACCIGTTCAGTCACATGET TTAGATTGCACTEATAT TARGGATACCATTGGCTCTGTCA
AGCCCTTIBTACCCCACGATGTATGAATGGTGGAC TTTGTGTEACTCCTGET T TCTGCATCTGCCCACCTGEATT CCARBACACCGAGTGGTTTATACATARTTCACCCAGAAGGATCTAGCTACCCATT TGRGGTARTGTGTGACATGE
CTATGGAGIGAACTGIGACARAGCANACTGCTCAACCACCTGCT T TARTGGAGEGACCTETTTCTACCCTGRARA ATTAC TGGACTGTGATACAGARAAGAATTGATGGGATART TGAT TTCCAGAGGTTGTGGTGT
ATGTATTTGCCCICCAGGACT. TGTGAAATCAGCARATGCCCACARCCCTGTORAANTGEAGE ATTATCTGGATGGATTT TCTTCTAGGAGAATTTTGGCT TGA TTTTTTATATAGTARATC
TARATGCATTGGIANARGCARATGTAAGTGTTCCA MGG TTACCAGGOAGACCTCTGTTCARAGCCTGTCTGCGA AGARRARTACCAGTTTTATGCTGTATCTGGCTTTGGRATCTCARGATGACACTCITGCTTATGCRAICATATGATA
GCCTBECTETGETECACATGGARCCTECCATCAACCCARCRRATGCCAATGTCARGAAGGTTGECATGGAAGACA ATTITTGGCTAGAGGATGAAACGAGATTTTTTARAATGCACTTAGGACGETATTCAGGARATGCTGGTGATGCAT
CTGCART. TACGARGCCAGCCTCATACATGCCCTGAGECCAG GCCCAGCTCAGGCAGCACACGLT TCCGEEETCTCAARBARGAAGATARTCARARTGCA ATGCCTTTTAGCACATCAGATGT TGATANTGATEEETGTC
TTCACTTARARAGECCGA GGCGEGATCCACCIGAATCCART TACATCTGRTGRAACTCOGACATCTGARAC GCCCTGCATGCCTGGTCARTGETCAGTCTGTGAAGAGC TGCAGTCACCTCCATARCARGACCEGCTGETGETTTA
TUTTARGT TACACCARGTTCATAGCCTTIGTTARCCTTICATGTCTTGARTGTTICAAATAATGTTCATTACACT ACGAGTGTGGICTAGCARATCTARATGGCATTCATCACTICTCTGGAAARTTGCTTGCAACTGGAAT ICABTEGE
TAAGAATACTGGCCTGAATTTTATTAGCTTCATTA TARATCACTGAGCTGATATT TACTCTTCC TTTTAAGTTTT GCACGTGGACCARRAACARCTCACCTGTCAAGATTARATCEGT TTCAATGARAATTAGRAGAATS TACARTCCAT
CTAAGTACGTICTGT AGCATGATGGTATAGATTTIC TTGITICAGTGCTTIGGEACAGAT TTTATATTATGTCART ATTTTARGIAATCTCATTTAACATTGTANTGCABGTICTACAATGA TAATATATIARAGATTTTTARRAGTTTAT
TGATCAGET TAAAATT T TCAGTGTGTAGTIGGCAGATATT TTCAARAT TACARTGCATTTATGGTGTCTGGERGE CTPTTCACTTAGIGTTTCAAACATATTAGGCARAATTTAACTGTAGATGGC: TATGAGTTTAATTA
PGGGGAACATCAGAAAGGTTAAATTGGGCARRAAT GCGTARGT TTTGGATGGTGCAGTTARTGTTGA AACTTCARTTTTGTAGTATTCTATAARR CATGGCTITATTGTATETTTTTACTTCTGACTATATTARC
AGITACAGCATTTCAGATTI TATTGTCAGATATT TAGATGTT TG TTACATTTT TAAAAATTGCTCTTAATTTITA ARTATACARTGAAATTTGTTTCARGTGARCTACAACTTGTCTTCCTARAATTTATAGTGATT T TARAGGATTITIC
AACTCTICAATACAATATAITTTGACCT TACCATTATICCAGAGATTCAGTATTAARAAAAANARAAATTECACTE CCTTTTCTTTGARGCATTIT ATAATATGTTGT 3 TTGAAGGGAATATITTACTTATTITTATA
TGETAGTGECATTTA: TAT TATT CACAATGRAAT: AATGTATGAACTTITTGCA CTTTATATGATTATATAATCTACAGATARTTTCTACTGRACACAGTTACAATARATAACT TTATGCAGATTARTA
TLGECTIGAAGCAATATARTATATTGTAARCARALCACAGCTCTTACCTAATAARCAT T TTATACTGTTTGTATG TATAAGCTACACATGATGTAARAACCTTACTATTI CTAGGTGATGUCATACCATTI TARAAGTAGTARGAGTITG
TATAARATARAGETGCTGCT TTAGTTETCA AARARABAR A CTGCCCARATAGTITTTCTTGTTTICATATCTART CATEGTTAACTAT TTTGTTATTGT TIGTAATARRTATATY
TACTITITATATCCTGARRAR

Ooo0o0oaoao : FIGURE 21A

GGCTTCTACAGTCCACAACACCCACCAGCCCCAGECCCAGCAG: AGTGAGTGCCGGGECTCCCAGTT

FIGURE 20 TGECTGTTGCTATGACARCETGECCACTOCA TCCTCTT r Gec \TGC

CTACCCCGTGCGGTGCCTECTECCCAGTGCCCATEGCICTTEIGCAGACTEEGCTGCCCGCTGETACTICGTTGE

MMSPSOASLLE LNVCIF I CGEAVOGNCVHESTDSSVVNT TVCKEDCEESCDVKTKITREE P O TAACCECTTCTGETATOCOE A TACCATOR AR TCCCARTARC T TGAC T COGACOAAC

KEFMCRNLQNSTVSYTRSTRKLLRNMMDEQQASLD Y LSNQ NRVLLLITEVFRKQLDRFPHREVOSE GTGCATGACCAGCTGCCAGGEATCTCTCCATEAGCCCCETCRTCCCCABCCTGEERCTTCTGEAAGGAGEACCCA

TDIKDTIGSVIKTPSGLY [IHPEGSSYPFEVMCDMDYRGEGHTVIOKRIDGT IDFORLWCDY LDGFGDLLGEF W CACGOATGOTCOCCECACCACTCOTE

GLKKIFY IVNOKNTSFMLYVALESEDDTLAYASYDNFWLEDETRFFKMALGRY SGNAGDAFRGLE NAMPF COCCTOGOCTTCT

RPACLVNGQSVKSCSHLHNKIGHWE ANLNGIHHF SGKLLATGTQWGTHIKNNSEVKIKSY

CGCGAGCAGGAACCCAGCCAGCAC C: CGCGETGCAGA

TGETCTCTGGCE 7 ' e CCAGH!
CTTTGEAGRATGGCCATEEEEGCAGGAGCTTEEGT CCAGGGCCCCTGEACTGEGTGEAGATGCCEGATCACCAGE
SMKTRRMYNPYFK GCCACCCTICCACAGCTCCTCCTACAGATCICACT TCCCACCTCTCCAGGAT TAGCT TEGCAGETGTEEAGCCCT
CGTTGETGCAGGCAGCCCTAEEGCAGTTGETECEECTCTCCTECTCAGACGACACTGECCCCGGARTCCCAGGCTG
CCTGGCAGARAGATGGCCAGCCCATCTCCTCTEACAGSCACAGGCTGCAGT TOGACGGATCCCTGATCATCCACT
CCCTGCAGEC: CGCEEGCACCTACAGCTGT GECAGCALCUGETL CGCEACTCOC: c
TCCECATTATAGEGEGTGACAT GECORTECTGTCT GAGGCTEAGCTGAGCCECTTCCCTCAGCCCAGRGACCCAG
CTCAGGACTTTGGCC CCCATCCCCTCTTCACACCCACAGCCTGCARACA
GECTGCETT CAGARCCAGCCCCEEGTEETEGATET GCGGATCCGEATGACCTGCCETE
CCGAAGGCTTCCCGCCCCCAGCCATCGAGTGRC G CCTETCICTTCTCCCAGACACCAGCTEC
AGCCTGATEGCTCCCTERICAT TAGCCGAGTERCT CTAGAAGATGECGECTTCTACACCTETGTOGETTICARTS
GGLAGGACCEAGACCAGCEATGEETCCAGCTCAGAGT ICTGEGCEAGCTGACAATCTCAGEACTECCCCCTACTE
TGACAGTGCCAGAGGGTCATACGECCAGGCTAT TG TGIGIGGTAGE: SARAGTETGARCATCAGGTGGTCCA
GEARCGEECTACCTGTGCAGECTGATEGOCATCET GTCCACCAGTCCCCAGATGGCACGCTGCTCATTTACAACT
TGCGEECCAGGGATGAGGECTCCTACATGTGCAGT GCCTACCAGEEEAGCCAGGCAGTCAGCCCCAGCACCGAGE
TEAAGETGETCTCACCAGCACCCACCECOCAGCCE AGGEACCCTBGCAGGGACTGCETCGACCAGCCAGRGCTGES
Ch TITGATCCTGCAGGUCCACCTITETGE TACTCCAGCTTCTGCTGTGCCAGCTGTT
CACGTTTCCAGCCTCACGCICAGCCCATCTGGCAGTAG AGGCTAGTTCCAGCCCCAGTCCAARATAGTT
CATAGEGCTAGEGAGAAAGGARCATGEACTCTIGECTTCCTCTCICTEECTGECARAGGGAGTTATCTTC TG
TACATTAGCTCTTTC CCCACCCAGTGTTTAGCCTCAACGGCAGCCAGTTACCAGCTTCTCTCTGTAGCCT
TCAGCAGTGTTIGCATCTCTGACATARCCACAGECTECTETTTT AGAGCAATCTGTTTGGAT:
CCTTTACTITACAGCTTCCCTTTATAATTTGTTACACAGGADTAGT TARATGCATT TS TTTGTTTGT T I TTTGAG
ACEGAGTTTCACTCTTETTGCCCAGGCTGN TEGCGCGATCICAGCTCACTGCARCOTCCRTCTCCTEG
GTTCTIGATTCTCCTETEICAGCCTTCTEAGTAGC TEGGATTACAGATGCCTATCACCATGCCTGGETARTTTTT
GTATTTIIAGT IGAGATEEEETTTCGCCATGTICECCAGGCTGGTCTCEARCTTCTGACCTCAGATGATCTGCCE
GCCTCAGCCTCCC GGGAT' GCBTGAGCCACCACGCCCAGCCATCAATGCATTTITTTTATTTT
TTTTTTCAGACAGAGTTICGCACT ICTTGCCCAGGCTEEAGTACARTGETGCGATCTTGECTCACTGCAACCTCC
ACCTCCTGGETTCARGCECTTCTCCAGCCICAGCT TCCTGAGTAGC TGEGATTACAGETATGTGCCACCATGCCT
GGCTARTTTTGIATT TITGGTGCACACEEGETTIC TCCATET TGS CAGACTGGTCTTGARCTCCCGACCTCAGE
TAATCCECCCGECTCCECCTCCC TGCTGEGATTAGAGETC CCACTGIGCCCAGCCCATCARTGTGTT
TTARAGCTAGCTGICAGGGTTCCACTTAATTIAAA GCTGEECACGCAGATETCTARTGATTICARAGTTARCACC
TETTTETT I TCTARAGEGCATGCCARGTCCTECTGTATCAGGGAAGTATECTETGCTARAATCAGCGATGGTTCA,
TTECTCTAGTCTCTCTCACCCTTCTAGGCAGTGCA TCAGTCAGCTCTARA GTGCAGAGGGTTAACAGCAT.
ACCCTIGTTGECARRATGGAATAGATGT TARGACC TCAAATAGCCATT TGGGATGARACACC TGCAGT TAGCACT
GTTATCIGAGCATGRAAGAACTGGAARCECTCCTTACGTCOAGATGTTGGACCTTGAAGCCCTCCTGAGGCCRAC
ATGCARRTCIGGCTGTGACEGT TCATCTEACACCT GTETARAGCTGACCAGCCTGCTCTGTACAGTGACART
GRGCCCCICICTITCCTTARGTAGGARTCTCTCAAGCARARTGTTIGCTGCCARRGACABATCAGACTGTCAGTCA
TTAAMARCAGCATTAGCAGGATGAGGATAGCAATGGEEARGEGTIGTGEGCAATGCAGTARCAGGGAAATGGCTT
CAGAAATGGTTTGAGI TGGAAGACAACATTCTICATCTCICAGGACTTCTAATTCCTTGATGCTARRAGAAGAGE
CATGGATICTATEAGCTTICCARGTCCCTT TCCACT TTARCCTT CTACARATCT T TCAGAGGACTGCCTAGTAGCA
GETIATTCCTGGACA GEECATTACAGEEACCARAGCICIGARAGGTGACTTTTATTACCAACA
CACTGECTGE ARACCACATCACGGGT GAGTGATACTICTCAGTCTTCTCTACTCATTCAACARAGS
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FIGURE 21B

BAATGIGEGCTEEEGC TCTTTTTTCATITAATACTGE: TATTGAAGAGCATCCATGTICACTTATG
GCTGGTITIIGCTATAGAAATTGGAARATARRGGCCACTITTTTG FIGURE 23

TCGAGGICGACATT TATACCOTCTGAGGETAGCAGCTCGARAGTAGA TGTT GACGGCAGTATC
TCTTIETICTCACCCTERCEECTTATGAC TGGCTTCAGACCTTTGTGA TACACCATEUTGCRTGEGACGATG

CGGCET TGAGGCCTEAGGTCACACTGGC TTECCTCCTCCTAGCCAC TGCITTGCTGAC

TTGAACGAGGTCCCTCAGGTCACCGTCCAGCCTGCGTCCACCE TCCAGAAGCCCEGAGGCACTGTGATCTIGGEGT

TGCEIGETGGAACCTCCAAGGATGARTGTAACCTGGCGCCTGRAT GAATGGCTCGGATGATGCT

TGGEETGICCTCATCACCCACGGGACCCTCGTCATCACTGCCC T TARCAACCACACTGTGGGAC CCAGTGT

TGECCCEEATECCTGCEEEEECTGTGACCAGCETECCAGCCACTETGACACTAGCCARTCTCCAGGACTTICARG

TTAGATGIGCAGCACGTGAT T AGCAGTCATTGCCTGCCACCTECC AC

Oooooan CCCHAAGCCCAGETCCEGTACAGCGTCARACARG! TGEAGECCTCCAGAGGTRACTACCTGATCATGECC
TCAGEGAACCTCCAGATTGTGAATGCCAG GGGCATGTACAAGIGTGCAGCCTACAACCCAGTG

ACCCAGGARGTGARRACCTCCGECTCCAGCGACAGGCTACGTE TECECCACTCCACCECTCAGGCTECCCECAT!

ATCTACCCCCCAGAGEC! CCATCATCGTCAC AGAGTCTCATT TGGA

FIGURE 22 ATCCCACCCCCACGGETCACCTGAGCCA CAGTGTCACCGECTACARCAAGACGCGCTTCCIGETG

AGCAACCTCCTCATCGACACCACCAGH TCAGGCACCTACCGCTGCATGGCCGACH TTGGG
MGEVVE! TRMVAARVLOASRMPASTGOGRR T GREPTPRE CAGCCCGGEGCAGCGGTCATCCICTACARTGTCCAGETGT TTGAACCCCOTEAGETCACCATGRAGCTATCCCAG
LGPGE RHESTAPPTDLTSELSRISLAGVE) TGQLVRE T KDGOPIS CTGGTCATCCCCTEEGECCAGAGTECCARGCTTACCTEIGAGGTGCGTGEGARCCCCCCRECCTCCETRCTEIRS
SDRHRLOFDGSLITHPLOAEDAGTYSCGSTRPGRD SOKIQLRT IGGDMAVLSEAELSREPQPRDPAQDFGQAGAR CT GRRTGC TGC ‘CTCATCTCCAGCC] TCCGGCTCTCCCETAGGEC GCGCETGECTCAGCATE
GPLGAIPSSHPQPANRLRLOQNQPRVVDASPGORT RMTCRAEGEFPPATEWQRDGOP VS SPRHQIQPDGSLVISR GGGCCTGAGGACGRAGGCGTCTACCAGTGCATGGC CCAGAACK TEGGAGCECCCAIGCCGTAGTCCAGCTG
EDGGFYTCVAF ORWVQLY ISGLPPTVIVPEGDTARLLCVVAGESVNIRWSRNGLPVQADG CGGACCTCCAGGCCARGCATAACCCCAAGGCTATG GCAGGATGCTGAGCTGECTACTGGCACACCTCCTGTATC)

‘LLIYNLRAR MO RST! AP TAOPRDPGRDCVDOPELANCDLILOAQ CCCTCCABACTCGGCAACCCTGAGCAGATC GGCGECTCAC CCAACGTCAGTGEGE
LCGNEYYSSFCCASCSRFQPHAQPIHQ CCTGCITCCCCGCAGTEEC!

CGCACCTCCAAG: ACICATATCAACTGEICTECCEECCTCAGCAT! TGGCCERECX TCCTC
TACTATGTGGTEARACACCECAAGETCACAAATTCCTC TGACGATTGGACCATCTCTGGCATICCAGCCARCCAG
CACCGCCTGACCCTCACCAGACTTCACCCCGEGAGCTICTATGAAGTEGAGATGECAGCTTACAACTGTECGEGA

GGCCAG TGETCACCTTCCGAACTRE, C GATCATGGCCAGCARAGAGCAG
CAGATCCAGAGAGACGACCCTGEAGECAGTCCCCAGAGCAGCAGCCAGCCAGACCACEECCEECTETCCCCCAC
GBRGCTCCCRACARGCCCACCATCICCACEECCTCCRAGACCTCAGTGTACGTGACCTGGATTCCCCGTEGRRAT
GGTGGCTTCCCARTCCAGTCCTICCGTETGGAGTACARGARGCT; TGEGATTCTGGCCAC
AGCGCCATCCCCCCATCRCRGCTGTCCRTEEAGAT CACGRGCCTAGAGRAAGGCACCTCCTACRAGTTTCCAGTC
GGGCTCTCRACATGCT GAGCCCAGCGCCCCCTCTCGRCCCTACGTGETGTCARGCTACAGCGET
CECETGTACGAGAGGCCCRTEGCAGETCCTTATAT CACCTICACGGATRCEGTCARTGAGACCACCATCATGCTC
AAGIGGATGTACATCCCAGCAAGTARCAACARCACCCCARTCCATGECTTT TATATCTATTATCGACCCACAGAC

GTAC!

AGTGACAAT: TAC TATGGT ] TGGCACTCCATCAGCCACCTGCAG
CCAGAGACCTCCTACGACATTAAGATGCAGTGCTTCAAT TTCAGCAACGTGATGATC
TETGAGACCARAGCTCGGAAGTCTTCTGECC TGGICGACTECCACCCCCARCTCTGECCCCACCACAGECE

CCCCTTCCIGAAACCATAGACCEECCEETEGECAC TESGECCATGETEECTCECTCCAGCEACCTGCCCTATCTG
ATTGTCEEGETCRTCCTEERCTCCATCATTCT CATCATCGTCACCTTCATCCCCT TCTGCTIGTGGAGGGCCTAG
TCTAAGCRARARCATACARCAGACCTEGGTTTTCC TCGAAGTGCCCTTCCACCCTCCTGCCCGTATACTATGETG

CCATTGG TCCCAGGCCACCAGGCCAGTGGACAGCCCTACCTCAGTEGCATCAGTGGACGEECCTGTGET
ATGGEATCCAC: TGCCCCTCGEC TECAGTGEECTACCCGEECATGAAGCCCCAGCAGCACTEC
CCAGGCGRGCTTCAGCAGT TGACACCAGCAGCCTGCTGAGECAGACCCATCTTGEC GACCCC
CRAAGTCACCAGATCACGA TCCCARGTCTAGCCCGEACGAGGGCTCTIICTTAT CTGCCCGACE
TCCACTCACCAGCTGCTECAGCCCTATCACGACTECTECCARCGCCAGEAGCAGCCTECTGCTET ca
GGGET CCCCGACAGTCCTGTCCTARARGCAGTGIGGGACCCTCCAT TTCACTCAGSECACCCATGE

TECETGGECCTTGIGECAGTIGRAGAGGTGGACAGTCCTGACTCCTGCCARGTGAGTGGAGEAGACTGGTECCCT
CAGCACCCCGTAGEGGCCTACETAGGACAGGAACC TGEAATGCAGCTCICCCCEGOECCACTGETECCTGTGTCT
TTIGAMACRCCACCTCTCACAAT TTAGGCAGAAGCTGATATCCCAGARBGACTATATATTGT TTTTTTTTTAARA
ARARRGICG -
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FIGURE 24 FIGURE 25

MIRGTMTAWRGMRPEVTLACLLLATAGCFADLNEV PQVIVORASTVOKEGGTVILGC CTCAGACCATAGCCTARACCTCATCGTCCCTATCTGECCCACCTGGAGCATCCACCTAGAGGATGCCACTAGAGE
NGSDDALGVLITEGTLYITALNNHTVGRYQCVARMPAGAVASVPATVILANLODFKLOVQHVIEVDEGNTAVIAC AGCCTGEATGCCTGTAGAGTCIGGGE6GCTAGAGTCITCCCTTTTCAGGCCCARGARAGGGARTCAGGCAGACTG
QVRYSVKQEWLEASRGNYLIMP SGNLOIVNA, NP VTOE! CTGAACAGTAAGTATGACTTTCTAGGCAGCCTTTAGACATAGCTATTCACCARGCTACCGTARGCT ITICACAGT
REABRIIYPPEAQTIIVIKGOSLILECVASGIPRPERVIWAKD! TGYNKTRFLLSNLLIDTTSEEDSGTYRCHM TTECTTITAACAGGCTCTIGTAGGCTE! TGCTTCCCTAGARACTTGTCTTCCCTTCTGCGATGTCACACCTT
ADNGVGORGAAVILYNVQVEEPPEVIMELSQLVIPHGOSAKLT E LT SRRA TAAGCTGETCCTGAAAAATTGGACATCTCGTCACT CTGTATTCACTG TTCCTCCCARCAAG T 16
LRVLSMGPEDEGVYQUMAENEVGSAHAVVOLRTSRPS I TPRLUQDAELATGTPPYSP SKLGNPEQMIRGOPALER ITTTTAGCTACCCT A CARGGGECTACC
PPTSVGPRSEQCH PIILSSPRTSKIDSY. ILYYVVKHRKVINSSDDWIIS ATTTCCCTCCCTITASGCTCATGGAGAGTCTACATCCAGCCT TATCT TCTCCCATEGEARRCTARR T
GIPANQHRLTLIK EGOTAMVTFRTGRRPKPEIMASKEQOTORDDEGASPOSSSCPDH ' ACATGGT CATGACATCCAGAGCCAGGCAGCCT! CACCAGGGRATGEGCACAC
GRLSPPEAPDRRTISTASETSVYVIWIPRGNGGFP IQSFRVEYKKLKKVGDWI LATSATPPSRLSVE I TGLEKGT ACCARGEGTTGECCTCCCTTCTTGEGCAGTGGARARAGTCC CCATGCTTCTCCCACCARBCATGA
SYKF ¥ YERPV ITFTDAVNETTTMLEWHY IPASNNNTPTHGEY T GTACCTGETGCCCTTGCCCTTETGCTEARTGCCAAGGAC: OO TCCCCAC: G TTC
YYRET ISHLOPETS YDIKMOCF SNVMICETKARKSSGQPGRLPPET ACAGGAGTGECCTGUAGTGCCATCCTCATETACATATTCTGCACTGATTECTEGCTCATCGCTGTGCTCTACTTC
1APPQPPLPETIERPVGTGAMVARSSDLEYLIVGVVLGS IVLLIVIF IPFCLWRAWSKOKHTTOLGE PRSALEPS ACTTGECTGGTETTTEACTGGAACACACCCAAGARAGGTEGCAGGAGG ICACAGTGEETCCEAAACTGEGCTETE
CPYTHVPLGGLRGHOASGOPYLSGT SGRACANGI PCMKPOQHCPGEL TSSLLEQTHL TGECGCTACTTICGAGACTACTTTCCCATCCAGCT GETGARGACACACARCCTGCTGACCACCAGGARCTATATC
GNGYDPQSHQT LYTLEDDSTI HIEDCCORQ T CCACCOCC TGGGCCTGOE TECCTICTGCARCTTCAGCACAGAGGCCACAGAAGTGAGT
HSGPPCCLGLVEVEEVDSPDSCOVSCEPRCRORP VEAYVEQRP CMOL SPGP LVRVSEETPELTL ARGABGTTCCCAGGCATACGGCCTTACCIBECTACACTGGCAGGCAACTTICCGARTGCCTGTGTTGAGGGRGTAC
) CTGATGTCTEEAGGTATCTGOCCTGTCACCCGEEACACCATAGACTATTTGCTTTCARAGAAT G T
GCTATCATCATCGTGGT GGCTGAGTCTCT TCCATGCCTGH! GAATGCAGTCACCCTGCGE
CCGCARGEGCTTTGTCARACTGEOCCTCCGTCATERAGCTGACCTEETTCCCATCTACTCCTTT T
T TCTTC TCCTEEGECCERTGRE] TCCAGARATACATT

GGTTTCGCCCCATGCATCTT T GAGGCCTCITCTCCTCCGACACCTGGERGCTGGTE CTACTCCRRG
CCCATCACCACTGTTG CCATCRCCRTCCCCARGCT! ACCCARCCCAGC: TC CTG
TACCACACCATGTACATGGAGGCCCTGETGAAGCT CTTCGACARGCACRRGACCAAGTICCGCCTCCCGGAGACT
G IC ACTCAGCCAGCCTTCEGEEC CTC T GGAACCAGCTGCARATCACTTTITTGC
TCTGTAAATTTGGAAGTGICATGGETGTCTGTGGG TTATTTARRAGAAATTATAACART TITGCTARACCATTAC
TGTTAGGTCTTTTTT, TCAGTATTICARGITCTETCACTTCCAGCTIGCCCIGTTCTAGET
GTGGCTARATCTGGGCCTAATCTGEGTGECTCAGCTARCCICICTTCTICCCTTCCTGARGTGACAAAGGARAC
TCAGTCTTCTT TTGCCATTAGTGACTIGGACCAGT TAGATGATICACTITTTGCCCCTAGGGA
TGAGAGGCGARAGCCACTTCTCATACARGCCCCTITTATIGCCACTACCCCACGCTCGTCTAGTCCTGARACTGCA
GGACCAGTTICTCTGCC: TTG GCi GTTGCCCCETTGTGT TAGTRGGCATCT
GGAATGCTCCAGTTTGATCTCCCTTCTGCCACCCC TACCTCACCCCTAGTCACTCATATCGGAGCCTGGACTGGC
CTCCAGGAT GGCARTGACACCCT G A GCCCCCCATGCACCATIGCAGGGAG
GATGCCGCCACCATGAGCTAGGTCGAGTAACTGGT TTTTCTTEGETGGCTGATGACATGEATGCAGCACAGACTC
AGCCTTGECCTIGGAGH TGCTTACTGETGGCCTCAGTTTACCTTCCCCAGRTCCTAGATTCTGGATETGAGGA
AGAGATCCCTCTTCAGAR CTGGCCTTCTEAGCAGCAGATTAGTTCC] CAGGTGGCCCCCGARCCCAA
GCCTCACTITICTGTGCCTTCCT TGEGC CCAACCCTCTCCTGIGIGTICTGTTAT
CTCTTGATGAGATCATTGCACCATGTCAGACTTTTGTATATGCCTTGARAATANATGAARGTGAGARTCCABRRAR
ARARRARRABAAR .

gooaao

FIGURE 26
MYTFCTDCWLT TWLVFDWNTP YFRDYFP IQLVKTHNLLTTRNY IFGYHPAGIM
GLGAFCNFSTEATEVSKKFPGIRPYLATLAGNFRMPVLREYLMSGGICPVSRDTIDY LLSKNGSGNAT ITVVGGA
ESD NAVTI LRHGADLVE LY SEGENEVYKQVIF OKKFQKYIGFAPCIFHG

RGLFSSDTWGLVPYSKPITTVVGEP I TIPKLEBPTQQD IDLYHT KHKTKFGLPETEVLEVN



O

O

O

O

oooag

FIGURE 27
CRTCCIGCARCATGOTGARRCCACGCCTGGCTAAT TTIGTTGTATTTTTGGTAGAGA] TTTCACCGTGTTA
GCCAGEATTGTCTCARTCTGACCTCATGATCTGCCCAOCTCRRCCTCCCARAGTGCTGEGATTACAGGCEACTGE

CCACA CACAAACTTTTTARGAAGITAATGARACCATACCTTTTACATITT TAATGACAGGARRATGC

TCRCARTARTTGIEAACCCAARATTCTGGATACRARAGTACAATCT TTACTGTGTARATACATGTATATGTACTA
TATGAAAATATACCAAATATCARTAA TRTCTCTEGETANARACCTCTTCTCATACCCIGTGCTARCARCTT
TTAACARARARTTIGCATCACTITTARGAATCARGAAAART TTCTGAAGSTCATATGGGACAGARARARARACCA
A GCCACTTGEG! ARGATTCGAAATCTGCCTTTTTATACATTTGTAATTAATAAGGTCCA
GGCTTICTAAGCAACTTAAATGT T TFGTTICGARACARAGTACTTGTCTGGATET
CACTEC TGCCOCTTGARTATAAGAL

TGT

TACTTGCTATCTCCCCTECACCAGCCAGGAGCCACCCATE

CTCCAGCACACTGAGCAGCARGCTGOAC: CACACTGATCCARATGIGTA: TGGTGECGATGCTCA
TECTGEETCTGCTACTICTGGCECTGCTCCT: GIGCAGGTTICTICATITGITCCTTTAACCAGTATECCGE
AAGCTACTGCAGCCGAAACCACARAGCCCTCCAACAGTGCCUTACAGCCTACACCCGGTCICCTIGTGETETTGE

TTGCCCITCTACATCTICTACCAT TAAGAGGCAGGTCARGARACAGCTACAGTICTCCAACCCATACACTARBACS
GAATCCAAATGGTGCCTAGARGTTCARTGTGGCAR AARRCCAGGTICTTCATCARATCTACTARTTTCACT
CCITATTAACAGAGARACGCT TGAGAGTCTCARACTGGACTGGTTTAARGAGCATCTE TTTGACTAGATG

ATAAATGCCTGIACTCCCAGTACT T TREGAGECCTAGGCCGOCGGATCACCTGAGEC TTGAGACT:
CTGGCC TGGT “CCCATCTGTACTAARAATAC T TGACTGGGCETGGTGGTH TGCCTGTGAT
CCCAGCTACTCAGGTGGCTGAAGCAGGACAATCAC TTGAACTC C; CTTGCAGTGAGCTGRGATCGT
GCTACTGCACTCTAGCCTAGCCT G: “TTCGTCTC AAR “ARGTGCAGTIGGC
| TCACGCCTGTARTCCCOCACT TTGEGAGGCCRAGETCRECEATCACGAGETC: TCAAGACCATCCTGG
CTAATACAGTGAAACCCTGTCICTACTAAARAT BATTAGC GGCACCTGGAGICCC
AGCTACTC! GGCTE: GTGAACTC; GCTTGCAGTGAGCCH TGCGCT
CTGCACTCCAGCCTEERCEACAGOGCOAGACTCCGTCTC A AAAARARAARA
FIGURE 28
MGKGM\’AMLILGLLLLA’LLLPVQVSSFVPLTSM)?EATARETTKE’SNSALQE’TAGLL\IVLLA\LLFI YH
FIGURE 31
GTeT TGTCATTCARGARCCAGGT TTGAGTEECCECTICTTTGICACCACTCTCCCAGCATTTT
TTCATGCA! G TATTCCGCCGTTATCET CGCCCAGGAATCTTICGAAGACCTGCAGRATTATATCTTAG

AGRAGARATGGCAATCAGTCGAGCCTCTGACTGGC TGGARRTCCCCGECTICTCTARCGATETCTGGRATGGCTG
GTCTTTTTAGCATCICTGGCARGATATGGCATCTTCACARCTATTTCACAGTGACTCITGEART TCCTGCTTAET

GTTCTTATGTCTTITTICGTCATAGCCACCTTEGTT TTIGECCTITTTATGECTCTEETCT TABTATCAG
AATGITTCTATGTGCCACTICCARGECATTTATCT GAGCGTTCTGAGCAGARTCGEAGATC! TCATA
GAGCTGAACAGTIGCAGGAT! TGATTCARAT AR GCCITGTAG
ATGATGAAGRAGAGARAGAAGATCTTGGCGATGAGGATGARGE ACTTGGCTE
TGAGGCCAATGAT CAGGEECCCC GGTGTGACCC: 36
TAGAGCC ATCTCTGAGCAACCCTECCCAGCTGA TGGTEGARGACTCCT
TGAGGCAGCGTARRAGTCAGCATGCTGACAAGGGA CIGIAGATTTAATGATCCGTTT TCARGAATACACACCARA
ACAATATGTCAGCEECCCTTTGGCCTGCAGTTTGTACCAAATCCTTARTTITTICCTGAATGAGCAAGETTCICTT

ABAAGATGCTCTCTAGTCATTIGETCTICATGGCAG TAAGCCTCATGTATACTAAGGAGAGTCTICCAGGTGTEAC
ARTCAGGATATAGAARAACARACGTAGTGTIGGGATCTIGT TTGGAGACTGEGATGGEARCARGT TCATTTACTTA
GEGETCAGAGAGTCTCGACCAGAGGACECCAT TCCCAGTCCTRAATCAGCRCCT TCCAGRGACAAGGETGCAGGCT
CTGTGARATGARAGLCARGCAGGAGCCTTEGCTCC TGAGCATCCCCRRAGTGTARCGTAGRAGCCTTIGCATICCTT
TTCTTGIGT: TATTTATTITIGTCARRTTGCAGGAAACATCAGGCACCACAGTGCATE TCTTICACA
GCTAGRARTTG! TGGGTAT: CAGCTCAGAACTCATCCCAGCCCTCTGAATCTCCTGTGCTAT
GTTTTATTTCTTACCTTIARTTTTTCCAGCAT TTCCACCATGSGCAT TCAGECTCTCCACACTCTTCACTATTAT

CTCTTGETCAGAGGACTCCAATARTA GGTTTACATGAACTGIGT TIGTTCATTCTGACCTAAGGGGTTT:
ATARTCRGTAACCATARCCCCTGAAGCTGTGACTGCCARACATCTCARATGARATGTTGTGGCCATCAGAGACTC
; GGATTTTACAAGACAGATTRARA ATTGITTIGTCCAAARTATAGTTGTTGTTGATTITT

TTTTARGTTTTCTAAGCARTATT T TTCAAGCCAGAAGTCCTCTAAGTCTTGCCAGTACRAGGTAGTCTTGTGRAG
ARARGTTGAATACTGTTTIGTTTTCATCTCARGGGGTTCCC TGEETC TTGAACTACT TIABTARTARCTABARAA
CCACTICTGATTTTCCTTCAGTGATGTECTTTTCG T GAARGARTTAATGAACTCCAGTACCTGARAGTGARAGAT
TTGATTITGITICCATCTICTGTARTCT TCCARAGARTTATATCTITGTARATCICTCARTACTCAATCTACTG!
AAGTACCCAGGGAGGCTARTTTCCTT: TCTATCCATCTACTTCTCTCTTACCTGATTTATGTGT
TAGARTAARRTTCATGARATTCGATTCCARGCATA
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FIGURE 32

MSGMAGLFSISGKIWHLHNYFTVTLGIPAWCSYVFFVIAT:

ISECFY NR!
GEDG

T 1SEQPCPADTEVY] RORK.
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FIGURE 29

CGCACGAGGASGIGTGGACGCIGTGTATEARATGT CTTTCCTCCAGGACCCAAGTTTCTTCACCATGGGGATETG
GTCCATTGGTECAGGAGES TECTGCCT TGECATIGCTGCTTGCCARCACAGACGTETTICTGTCCAR
GCCCCAGARAGCEGCCCTERAGTACCTGGAGGATATAGACCTGAAAACACT! CRAGEACTTICAR
GCR TAT TGEAGCTGTGA TTATEG GEC TTCCTCTGTCGAG!
GGARGCTECGEATCTGTCCICCCTE TGTTGGACCAGCTGEGCGT TCTATGCAGTGGTARAGGA
GCACAICAGGACT TTICCAGCCTTAITICA TCITCCTGGAT T
CTATGGTCCACAA GATGRTGITTATGGGAT T TATCCOTCTGGEAGTGTGETACARCTICTTCCGAGE
CTGGAACGGAGECTTCTCT CCTGGARGEAGAAGACT ICATCCTTGGGGEAGTTTCATEGTGGEATCAGE
ARRGCAGGGCATTCITCTTGAGCACCEAGAARAAGARTTTGGAGACARAGTAAACCTACTTICTGTICTGGAAGE
TGCTAAGATGATC ACAGACTTIGGCCTCAGAGARRARATGATTGTCTC TGCCCAGCTCAGGGATAR
CCAGBGACATICACCTGTGITCAT TG TTTCCACTCTGTCCCT; L TTTATA
CTCTACTCTCAGTATGGATTATTANTGTATTT TAA TATICTGTT TAGGCCCACTARGGCARARTAGCCCCARA,

AAGACTGAC ARCTABT TTATTAAGCTAAAACCTOGGARATAGCAGGCTTAARATTGR

TGCCAGGCIGGETGCAGTEECTCACACCTGTAATC COAGCACTT TGGGAGGCCARGGTGAGCARGTCACTIGAGS

TCGGGAGTTCEAGACCARCCTGAGCARCATGGCGAAACCCCETCTCTACTARAAAT) ATCACCCEGETET
GGTBECACGCACCTGTAGTCCCAGCTACCCGGEACGCTGAGGCAGGAGAATCACTTEAACCT GEGACGTGGAGET
TGCEGTGAGCTGAGATCACACCACTETATTCCAGC CTGEGTGACTGAGACTCTAACTAR A3

ana
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FIGURE 30

MHSIGAGAL LALLLANTDVELSKPQKAALEY LEDIDLKTLEKEPRTF IMAVRRPGCFL.C
REEARDLSSLKSMLDQLGVPLYAVVKEHIRTEVKD FOP Y FKGEIF LDEKKKF Y GPQRRIMIMFMGF TRLGVWYNEF
JLGGVFVVGSGKQGT DKVNLLSVLEARKMIKPQTLASEKK

RAWNGGF

goooao

FIGURE 33

CCCITIABAGGGTGACTCETCCCACT TGTGTICTCTCTCCTGRTECAGAGT GCARGTTTATC e
GCCATGARGTICETCCCCTECCTCCTGCTGETGACCTTETC CTGCCTGREEACTTTGGGTCAGGCCCCEAGGCAR
ca c TTCCATTIC TCCTGCACTATGCGTCCCAGCAGE
TTGGGGCAA i3 TCT TTCGCGTCGACTGCCECAACACAGACCAGACCTACTGETGTGAGTAC
GCCCAS TGCCAGECTTTIGCTGCTGACCCCARRCCTIACTGGARTCARGCCCTRCAGGAGCTE
GGCGCCTTCACCATGCETGCCAGEEGECCCCOET GCTTAGGCCATCCETGTECAGGGAGGCTGGACCCCARGET
CATATGCAGCAGETGACT TCCAGCCTCARGGGCAGTC CCCRAC TGRGECTGGGACGCCATCT
CTGAGECCT; ACAGTGAARCTCACAGAR CACAGCTEGEABAGGACTCGATGGARGAGCT A
‘GCCARRCCCACCACCCGACCCACAGCCARACCTACCCAGCCTGEACCCAGGCCCGEAGGGRATGAGGAAGTARRG
GABGGCCTC CATTGTTGEARACCCTICCAGGCCCTETEOECCTTICTCATCAGCTICTICCGAGEGTGA

CAGGTGAARGACCCCTACAGATCTGACCTCTICCCT GACAGACARCCATTTC TTATATTATGCCGCTTTCAAT
CCARCGTTCTCACACTGGAAGAAGAGAGT TTCTAA TCAGATGCARCGECCCARATTCTTGATCIGCAGCTICTCT
GAAGTTT I TCCTTTCTGGAGTTTGCAGAGTTCAGC) GGGAACRGGTGCTGATGEG
CCCARGAGTG CATAC] CTBACTTATTATCT TTTGCTITGT TGATCTGAGCCTICTATGAR
AGTTTARATATGTARCGCATTCATGART TTCCAGTGITCAGTARATAGCAGCTATGTGIGTGUARAATARAAGAR
TGRTTICAGARAT

goooad

FIGURE 34
MRFVRCLLLVTLSCLGTLOQBPROKQGSTGEEF KF QTGGRDSCTHMRE SSLGQGAGEVIRLRVDCRNIDQTYRCEYR
GOP SMCQAFAADPKPYHNQALQE LRRLEHACOGAP VLRPSVC! HMOQVT: QPEAGTPST
REKATVKLTEATQLGKDSMEELGKAKPTTRPTAKE S FQRLCAFLISEFRG
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FIGURE 35 FIGURE 37
GITTGGTTCCGECCCTTECARAACCCGAGATGATGAGCCTGTGTGT! CCTGGGETATCCGTCCAGGGCC fetel CGCATCTATTGGCAGCTITGITAT TGATCAGARACTGCTCGCCGCCGACTIGGCTTCCRGTCTG
CAATGGGACTCICTTTGIGGCCGATGCATACARGGGACTATTT ATCCCTGGRAACGTGARGTGAARCT CCCTTGAGT TTTCECCTCTGTCCT GTCCCCCGARCTGACAGG TGCTCCCAGCARCTIGTTGGGE
GCTGCIGTCCTCCGAG CC T ACATGTCCTTIGTGARTGATCTTACAGTCACTCAGGAT GG

ACTTCICGCCGCTCTCCCECETCCOCACCCOCTCATICCTCCCTCECCTTCACCCCCACCCCCACCACTICECA

GAGEABGATTTATTICACCOATICTAGCAGCARAT GGCARAGACGAGACTACCTGCTICT! C. CRGCTCAGGATTTGITIAAACCTTOGGAAACTEET TCAGETCCAGGTTTTGCTTTGATCCTTTTCARBARCTGGA
AGATGACGGGCGCCTGCTGGAGTATGATACTG:! CCAGGCARGT: GTTTTATTGGACCAGCTGCGGTTICCT GRCAC TCT: AARBRAGTTTIGGATGGGATTATGIGGAAACTACCCTGCGATTICTCTGCTGCCAG
GAATGERGTCCAGCTGICTCCTGE GACTITGTCCT ARCCRIGECCAGGATACGRAGAGT AGCAGGCTCGGCECT TCCACGCCACTGCAGCCTTCCCCTG TCGGEAGTCGCTGCITCC
CTACGITICTGGCCTGATGAAGGGCEGGECTGATCTIGTTT TGCCTGERITTCCAGACARCATCCE BRAGTGCCCECCETGRGTCAGCTCTCACCCCAGTC AGCCAPATGAGCCTCTPCEGECTICICCTGCTGACATCEG
GCCCAGCAGCTCTEGGEEET: GT TGTCGACCATCCGCCCTAACCCTGGETTITCCATGCTGEATTT CCTEOCCOECCAGACACACHEGACTCACCCGEAA TCCAACCTOAGTAGTARATICCAGTTITCCAGCAACAAGE
CTTATCTGAGAGACCCTGGATTAAAAGGATGATTT TTARGCTCTTTAGTCAAGAGACGETGATGAAGTTTGTGCC ARCAGAACGGAGTACARGATCCTCAG ATTATTACTGTGTCTACTAATGGAAGTATTCACAGECT

GCGGTACAGCCTCEECCT! CTCAGCGACAGCGGIGCCTTCC A FGGT GEITTCCTCATACTTATCCAAG GETCTTGGTATS! TTAGTAGCAGT! TATGGATAC
GGCCACCTACATCAGCEAGGTGCACGARCACGATGGECACCTETACCTEGECTCTI TCAGBICCCCCTICCIOTG ARCTTACGTTTGATGAAACATTT P TCAAGAC TGACATATGCAAGTATGATITTGIAGAAGTTG
CAGACTCAGCCTCCAGGCTGTTTAGCCCTCCCAGATAGCTGCCCCTGECACECAGECCAGGAGTCTTCACACTCA AGGARCCCA CTGETGTGETTCTGETACTGTACCAGGAARACAGATITCTARAG
SGCACCAGGCCTGRTCC T GTGGTTCARGIGICCACATGCACCTETTAGTCCCTG e TTAGGATARGATTTGIATCTGATGAATATTITCCTT a TCCACTACAR

AGAGGIGGTGGERATGGCTGCT ICATTICCTCGAGGATGCCCEGECCCCACCTEEGCTIGTCTIICIGTITAGAGE TTGTCATGCCACARTTCACAGAAGCIGTCACTCCT TCAGTECTACCCCCT ICAGCT TTRCCACTGGACCTRCTT,
GAAGIGTAACATATCIGCCATGAGGAACATARATT CATGTARAGCCATITICICTTAAACARAACARAACTTICT ATAATGCTATABCTGCCTTTAGTACCTTGG: TTATTCGATATCT CCAGAGAGATGGCAGTTGGACT
AAGTACAGTCATTCTCTAGGATTT TCCT TGCACTTGGARCAGEECTCABGTGGGTGEAGCAGTAAGGT TAGARGATCTATATACECCAACT TCOCAACTICTT CECAAGGCTTTTGTITT T GTGETES
ACTACCCAGAGAGCTTGCTECTECGECCCTETCCT GCERCCT GTTCTTCTITACTATATATARCETGCGGT ATCTGAACCTTCTAACAGAGGAGGTARGATTATACAGCIGCACACCTCETAACTICICAGTGICCATAAGEGAAG
CATACCTTICTTC TGECCC: TCTIG] CAGCGETE: ARCTAARGRGAACCGATACCATTTTICTGGCCAGGT TGTCTCCTGGTTAAACGCIGTGGTEEGAACTETGCCTGET
AGCCGTGTTAGCCARGACATGGARCTGTGTICTCAAGGET AT GTGERECETEEECTCTC 76 GTCTCCACRATTCCARTGAATGTCAATGTGTCCCA AGCARAGT TACTAAAAAATACCACGAGETCCT ICAGTTGA.
BAGCTIGTTGACICTAGCGECTCAGAGAGGACTTTGCTIGEG T TTICTTICTGTGARTATCICCGTGCIGACCATGE GACCABAGACCGGTGTCAGGGEATTGCACARATCACTCACCGACGTGGCCCTGGAGCACCATGAGGAGTGIGACT
TCGARTTGEATGATTCTGCANTTCOGRACCTACTG CAGGGETCCETTTAGTAACGTCTTETCTGTGATCTITGTT P, ChEEAG CGCATCACCACCAGCAGCTCTTGCCCAGAGCTGTGCAGTECAGTG
CTTGACCTCTAGRCCCCAAGATGTGRACAGTGCACGTG I TAATGTCATCTT TGCICATGTGTTATAAGCCCCAAG GCTGATTCTATTAGAGAR G: ATCCTTAATCTCAGTTETTTGCTT CTTTCATCTT
TTGCTGIATATTTICACAAGTATGICTACACACTGGTCATGAT TITGATAATAAATARCGATARATCCAARARAR CAGGATTTACAGTGCATTCT! = CAGCTCTTTTGAGAGEA

ARARRARARARARRAARAAARAAR

T
GECCTARAGEA SGTCTTICAATCGTG GAARGAARATTARATGTTGTAT" CCRGCTA.
GTTICAGAGTTACCATGTACGTATICCACTAGCTGGEITCTETAT P TCAGT TCT TTCGATACGGCT TAGGGTART
GICAGTACAGGARARRRACTGTGCAAGTGAGCACC TGATTCCETTGCCTIGCTIAACTCTARAGCTCCATEICCT
GEGCCTARAATCETATARRRICTGEATTTTTTTTT TTITTTTTGCTCATATTCACATATETARRCCAGAACATIC
TATGTACTACAMACCTGGITTIT: ACTATGTTGCTATGAATTARACTIGTGTCGTGCTCATAGEACAG
ACTGGATTTTTCATATTTCT TATTARRATTTCTGCCATTIA TACATTCATGGTTTGGARGA
TAARCCTGARRAGAAGAGTGGCCTTATCTTCACTT TATCGATARGTCAGTTTAT I TG TTICATTGTGTACATTIT
TATATTCTCCTTTIGACATIATAACTEITGGCTTT ICTARTCTIGTTARATATAICTATTTITACCARAGG TATT
TARTATTCTTTTTTATGACAACTTAGATCARCTAT TTTTAGCT TGETARATTTTTCTARACACAAT TGTTATAGE
CAGAGGAACARAGATGATATARAATATTGTTGCTCTGAC! TACATGIATTICATTCTCGTATGGTGCTAGR
GTTAGATTARTCTGCATTTIAAAAAACTGAATTGGAATAGAATTGGTAAGTTGCAAAGACTTITTGARARTAATT
AAATTATCATATCTTCCATICCIGTTATTGGAGATGARRATARRAAGCAACTTATGARAGTAGACATTCAGATCC
AGCCATTACTAACCTATTCCTTTTTIGGEGAAATC TGAGCCTAGUICAGARAARCATARAGCACCTTGARRAN
oooaoao CITGOCAGCTICCTGATABAGCETGCTGIGCTGTGCAGTAGGAACACATCCTATTTATTRTGATGTTGTGETTTT
ATTATCTTAAACTCTGITCCATACACTTGTATARATACATGGATATTTTTATGTACAGRAGTATGICICTTAACT
AGTTCACTTATTGTACTCTGECAATITARARGARAATCAGTARRATATITIGCITGTARARTGCTTAATATCGTG

FIGURE 36 CCTAGGITATGTGETGACTATTTGAATCAARAATG TATTGAATCATCAART GAATGTGGCTATTTTGGGE
GRARATT
MSFVNDLTVTQDGRKIYET! YLL DDGRLLEYDTVT: JL DFV
LVAETTHARIRRVY ENMPGFEDNIRPSSSCOYWVGMSTTRENE GF SMLDFLSERPWIKRMIF
KLFSQETVMKFVPRYSLVLE: TYISEVHEHDGHLYLGSFRSPFLCRLSLOQAV

goooad goooao

: FIGURE 38 FIGURE 40
MSLEGLLLLTSALAGORQGT L OF ODPQHERIITVSTNGS THSPRFPRTYPRNTVLVA LRLLLEVALFASGWLTT DGIRINVITLKDDGDISKQQVVLNI TYESGQUYVN
A TQLTE EDEPEDDICKYDFVEVEEPSDGTILGRWCGSGTVE KGNQIRIRFVSDEYF DLEVNSGVTRISCOTLIVKNENL] JKEYFGIVSVRILVHEWEMT LOLIVIQEEVVEIDGKOVQOKOVT
PSEPGFCIHYNIVMPQFTEAVSE SVLEPSALPLDL LNNAL TAFSTLEDLIRYLEPERHQLDLEDLYRP THOLLGK BIDT: T ISRDSDI LETLPNLSKKESVSSLOTTSQYLIRNVETTVBEDVLPGKL,
AFVFGRKSRVVDLNLLIEEVRLY SCTPRNFSVSTREELKRTDTIFHPGCLLVKRCGGNCACCLHNCNECQCVPSK PETPLRAEPPSSYKVMCOHMEKFRKDLCRFWSNVF BVFFQF LNIMVVGI TGAAVYI T LKVFFPVSEYKGILOLD
VTKKYHEVLOLRPKTGVRGLHKSLTDVA RGSTEG KVDVIPVTATNLYPD KTCT

ooooao

FIGURE 39
GEGGECCCTCTECCCRGETTRT GCTCCACCGEEGTCECTCGOCCTCCGGCTCCTGCTGTT
GTEGCGCTACCCGCCTCCEGCTEECTGACGACGEECGCCCCCEAGCCECCROCECTETCCEGAGCCECACAGRAC
GGCATCAGAATTARTGTARCTACACTGARAGATGATCGOEACATATC TAABCAGCAGET TGTTCTTAACATAACS

TATGAGAGTGGACAGGTGTATGTARRTGACTTACC IGTABATACTGGTGTAACCCGAATARGCTGTCAGACTTTG
ATAGTGABGAATGAARATCTTGRAARATTTGGAGGAAAAAGRATATTTTGGART TGTCAGTGTARGGATTTTAGTT
CATGAGTGECCTATGACRTCTGETTCCAGTITGCAACTART TGTCATT AGGTAGTAGAGATTGATGGR

GTTCAGCARRAGGATGICACTGAAATTGATATTTTAGTTAAGAACCG GTACTCAGACATTCARAC
TATACCCTCCOTTT TGCTCIACTCTATTICTCGAGACAGTGACATTITATTTACCCTICCTAAC
CTCTCCABARAAGAAAGTGTTAGT TCACTGCAAACCACTAGCCAGTATCT TATCAGGAATGTGGARACCACTGTA
GATGAAGATGTTITACCTGGCARGTTACCTGAAAC TCCTCT GC: CGCCATCTTCATATAAGGTRATS
TGTCAGTEG! AAAGITT! TCTGTGTAGGTICTGGAGCARCGT TTTCCCAGTATTCITTCAGTTT
TTGAACATCATGGTGGTTGGARTTACAGGAGCAGCTGTGGTAATARCCATCT TARAGETETTTTTCCCAGTTTCT
GRAATACAARGGAATICTICAGTIGGATARAGTGGACGTCATACCTGTGACAGCTATCAACTTATATCCAGATGGT
cCh GCTG: CCTTGRAGAT! CATGTATTTARARCGCCATCICATATCAT TCCGARGT
AGCCTGTTGCCTCCAAAT TTGCCACTTGARTATAAT T T TCTT TAAATCGI TRAGARTCAGT TTCARRARARARAA
ARBARAARBRARRRAARAA N
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FIGURE 41
TEAGC GCTGRATGGEE CGCGAGAGCGAECEE TEGGEECECEGEETAC
CGBECTGECEEECEEECEE CTCATTAGTATGOGE: GGCGECGRECTECGEEGABCEECETCCCCT
GCAGCCGCGGACCGAGGCAGC GCACCTGCCE GCCGAGCARTGCCAAGTGAGTACACCTATGTGARACTGAG
BRGTGATTGCTCGAGGCCITCCCTGCAATGGTACACCCGAGCTCARAGCARGATE CCAGCTTGTTATT
AAAAGACATCCTCAAATGTACATIGCTTGTGTTTEGAGTGTGEATCCTTTATATCCICARGI TARATTATACTAC
TGAAGAATGTGACATGA TGCATTATGTGGACCCTGACCGTGTAAAGAGAGCTCAGAAATATGCTCAGCA

AGTCTTGCAGAAGGARTGTCGTCCCAAGTTTGCCARGACATCAATGGCGCTGTTAT TTGAGCACAGETATAGCET
GGACTTACTCCCTTTTGTGCAGARGGCCCCCARAG ACAGTGARGCTGAGTCCARGTACGATCCTCCTTITGEGTT

CCGGARGTTCTCCAGTAAAGTCCAGACCCTCTIGEARCTCTIE! CACTTGAARGC
CAAGACCTGTCGGCGCTCTCTGGTIATTGEARGCGGACGARTACTGCACGEATTAGAACTEGEGCCACACCCIGAA
CCAGTTCGATGTTGIGATAAGGTTAA TGCACCAGTTGAGGGATAT C: GGRRRTARAACTAC
TATAAGGATGACTTATCCAGAGGGCGCACCAUTGT CIGACCT TGRATATEATTCCARTGACTTATITGT TGCTGT
TITATTTAAGAGTGTTGATTT TGGCTTCARGCARTGGTARRAAN ACCCTGCCATTCTGEGTACGACT
CTTCTTTTGGAAGCAGGTG A TCCCACTGCAGCCARRACATTTCAGGATIT TCCAGTTATCAT
CAARGAGACTGCCTTTGACATCCTTCAGTACTCAGAGCCTCAGTCARGETTCTGGGGCCGAGATARGARCGTCCC
CACAATCGGTGTCATIGCCGTIGTCT TAGCCACACATC TG TGCGRATGRAGTC GGTTTTGGATATGA
CCTCAATCAACCCAGRACACCTTTGCACTACTTCGACAGTCARTGCATGGCTGTTAT TTTCAGACCATGCA
TAATGTGACARCGGAA AGTTCCICTTRAAGC TGGT ATCTCAGTGGRGETUAT

TGATCGTGAATTTIGRACACAGARAACCTCAGTIGARRATGCAACTCTARC TCTGAGAGCTGTTTTTGACAGCCT
TCTTGATGTAT TTCTCCATCCTGCAGATACTTITGAAGTGCAGCTCATGI T TT TARCTTTTAATTTARARACACAA
ARARRATTTTAGCTCITCCCACTTTTTTITTCCTATITATTTGAGGTCAGTGITIGTITITGCACACCATTITGT

AAATGAAACTTAAGAATTGARTTGGAARGACTTCT TTGTATGTAACGATGTTGTATIGATT TTTAS
GAABGTAATTTAATTTGTRARACTICTGCTCGTTTACACTGCACATTGARTACAGGTARCTAAT”
GGGAGGTCACTCTTTTGATGGTGECCCTGAACCTCATTCTGGTITCCCIGCTGCGLT TTGGIGTGACCCACGE!
GGATCCACTCCCA TGACGTGCT TAGCTCT GCTGCTGATACTGGGTCTECCATGCAGCGECGTGAGGCCT
GGGCTGGTT AACCCTICICTETTGOICTGCCTTCTGOTGARRGACTCGACAACCAACCAGGGA
AGCTGTCCTGEAGGTCCCTEETC! GGACATAGRATCTGTGACCTCTGACARCTGTGAAGCC CIGG

T GARACCACAGTCTTCCCRAGCARTTATT. TTCTTGAATTCCTTGGGGATTI T ITACTGCCCTT TCARAG

AGATCTAACGTGTTCCAGTGTCTGTCTGAGGTGACTTARRAARTCAGAACAARACTTCTATTA
TACACCCTTTCCAGGAR TARTGTTTTGEGAAACACT TGRAATCTTCCCAGTAT
b AGAAACTTITCTGARTGCCTACCTGGCEGTGTATACCAG TGTGCCAGT
TTARARAGATGAAAAAGAATAAAAACTTTTGAGG

goooad

FIGURE 42
MRRESLLTKDILKCTLLVFGYRT LY I LKLNY TTEECDY D KYPOQVLQKECRPKFAKTSMAL
LFEHRYSVDLLEF DPPFGFREFSSAVOTLLELLPEHDLPEHLKAKTCRRCVVIGSGGILHG
LELGHTLNQEDVVIRLNSAP EHVGNKTTIRMTYP! DLEYYSHDLEVAVLEKSVDENHLOAMYKKE

TLPFHVRLFFWKQVAEKIPLOPKHFRI INPVI IKE TAFDIL.QY SEPQSRFWGRDKNVE T TGVIAVVLATHLCDEY
SLAGFGYDLNQPRTELHYFDSOCMARMNFQTMANY T TETKF LLKLVKEGVVKDLSGGINRER
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