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* C-Cincreased from 12 to 15

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

=0

0; J (joker) match

* match with stop is _M; stop-stop

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

*/

#include <stdio.h>
#include <ctype.h>
#define MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don't continue to penalize gaps larger than this */
#define JMPS 1024 /* max jmps in an path */
#idefine MX 4 /* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */

#define DMIS 0 /* penalty for mismatched bases */

#idefine DINSO 8 /* penalty for a gap */

#define DINS1 1 /* penalty per base */

#define PINSO 8 /* penalty for a gap */

#define PINS1 4 /* penalty per residue */

struct jmp {

short n[MAXIMP]; /* size of jmp (neg for dely) */

unsigned short  x[MAXIMP]; /* base no. of jmp in seq x */

I3 /* limits seq to 216 -1 */
struct diag {
int score; /* score at last jmp */
long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ip; /* list of jmps */
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]; /* seqs: 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, lenl; /* seq lens */
int ngapx, ngapy; /* total size of gaps */
int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct  diag *dx; /* holds diagonals */
struct  path pp[2); /* holds path for segs */
char *calloc(), *malloc(), *index(), *strcpy();
char *getseq(), *g_calloc();
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/* 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”

* ® X %R

*

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

*

#include "nw.h"

#include "day.h"

static  _dbval[26] = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8.8,7,9,0,10,0
b

static  _pbval[26] = {

1, 2|(1<<('D-'A))|(1<<('N-'A"), 4, 8, 16, 32, 64,

128, 256, OXFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25|(1<<(E-'A)|(1<<('Q"-'A"Y)

b

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

prog = av[0};

if (ac !=3) {
fprintf(stderr,"usage: %s filel file2\n", prog);
fprintf(stderr,"where file1 and file2 are two dna or two protein sequences.\n");
fprintf(stderr,"The sequences can be in upper- or lower-case\n");
fprintf(stderr,"Any lines beginning with ;' or '<' are ignored\n");
fprintf(stderr,"Output is in the file \"align.out\"\n");
exit(1);

namex[0] = av[1};

namex{1] = av[2}];

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

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

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

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

JP 2007-37552 A 2007.2.15
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1=
/* do the alignment, return best score: main()

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

* pro: PAM 250 values

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

*

/
nw() nw
{
char *px, *py; /* seqs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, rowl */ 10
int mis; /* score for each type */
int ins0, ins1; /* insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *col0, *coll; /* score for curr, last row */

register XX, YY; /* index into seqs */
dx = (struct diag *)g_calloc("to get diags", lenO+len1+1, sizeof(struct diag));

ndely = (int *)g_calloc("to get ndely", 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)? DINSO : PINSO;

ins1 = (dna)? DINS1 : PINS1;

20
smax = -10000;
if (endgaps) {
for (colO[0] = dely[0] = -ins0, yy = 1; yy <= len1; yy++) {
colOfyy] = dely[yy] = colO[yy-1] - ins1;
ndelylyy] = yy;
}
col0[0} = 0; /* Waterman Bull Math Biol 84 */
}
else
for (yy = 1; yy <=lenl; yy++)
dely[yy] = -ins0;
/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col 30
*/
if (endgaps) {
if (xx ==1)
col1[0] = delx = ~(insO+ins1);
else
col1[0] = delx = col0[0] - ins1;
ndelx = xx;
}
else {
col1f0] = 05
delx = -ins0;
ndelx = 0;
}
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for (py = seqx[1], yy = 1; yy <= lenl; py++, yy++) {

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

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

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

/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
} else {
dely[yy] -=ins1;
ndely[yy]++;
}
} else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
} else
ndely[yy]++;
}

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

ndelx = 1;

} else {
delx -= ins1;
ndelx++;

}

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

}

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

JP 2007-37552 A 2007.2.15
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F1(ERE)

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}.ijmp;

if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[{j]+MX) || mis > dx[id].score+DINSO0})) {

dx[id].ijmp++;

if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;

JP

offset += sizeof(struct jmp) + sizeof(offset);

}
}
dx[id].jp.n[ij] = ndelx;
dx[id}.jp.x[ij] = xx;
dx{id}.score = delx;
}
else {

coll[yy] = dely[yy};
ij = dx[id}.ijmp;

if (dx[id] jp.n[0] && ('dna || (ndely[yy] >= MAXIMP

}

&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINS0})) {

dx[id].ijmp++;

if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;

offset += sizeof(struct jmp) + sizeof(offset);

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

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

}

}
if (endgaps && xx < len0)
coll[yy-1] -= insO+ins1*(len0-xx);
if (col1[yy-1] > smax) {
smax = col1[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); }
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L
*
[ print() -- only routine visible outside this module
*
{

L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
[}
O

* static:

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

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

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

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

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

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

*

#include "nw.h"

#define SPC 3

#define P_LINE 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 *fx; /* output file */
print()
{
int Ix, ly, firstgap, lastgap; /* overlap */

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

olen = 60;

Ix = len0;

ly = lenl;

firstgap = lastgap = 0;

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

pp|0].spc = firstgap = lenl - dmax - 1;
ly -= pp[O].spc;

}

else if (dmax > lenl - 1) {  /* leading gapiny */
pp{1}.spc = firstgap = dmax - (lenl - 1);
Ix -= pp[1].spc;

}

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

}

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

}
getmat(lIx, ly, firstgap, lastgap);
pr_align();

JP 2007-37552 A 2007.2.15
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/*

*/
static

* trace back the best path, count matches

getmat(lx, ly, firstgap, lastgap)
int Ix, ly; /* "core" (minus endgaps) */
/* leading trailing overlap */

int firstgap, lastgap;

int nm, i0, i1, siz0, sizl;
char outx[32];

double pet;

register n0, nl;

register char *p0, *p1;

/* get total matches, score
*/

i0 =il =siz0 =sizl = 0;
p0 = seqx[0] + pp[1].spc;
pl =seqx[1] + pp[0].spc;
n0 = pp[1}.spc + 1;

nl = pp[O].spc + 1;

nm = 0;
while ( *p0 && *p1) {
if (siz0) {
pl++;
nl++;
§iz0--;
}
else if (siz1) {
pO++;
n0++;
sizl--;
}
else {
if (xbm[*p0-'A'}&xbm[*p1-'A"])
nm++;
if (n0++ == pp[0].x{i0])
siz0 = pp[0].n[i0++];
if (n1++ == pp{1].x[i1})
sizl = pp[1].n[il++];
pO++;
pl++;
}
}
/* pct homology:

* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core
*/
if (endgaps)
Ix = (len0 < len1)? len0 : lenl;
else
Ix =(Ix <ly)? 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);

getmat
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1(#EE

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

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

}
if (dna)
fprintf(fx,
"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSQ, DINS1);
else
fprintf(fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n",
smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base" : "residue", (firstgap == 1)? "" : "s",
lastgap, (dna)? "base" : "residue"”, (lastgap == 1)? "" : "'s");
else
fprintf(fx, "<endgaps not penalized\n");
}
static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static ncf2]; /* 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_align() pr_align
{
int nn; /* char count */
int more;
register i;

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

ncfi] = 1;

nifi] = 1;

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

psli] = seqx[il;

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

if (pp[i].spc) { /* leading space */
*polil++=""%
ppli]-spe--

}

elseif (siz[i]){ /*inagap*/
*poli++="-%
siz[i]--;

else { /* we're putting a seq element
*
*po[i] = *ps[i};
if (islower(*psii]))
*ps(i] = toupper(*ps[i]);
poli]++;
pslij++;

/*
* are we at next gap for this seq?
*/

if (nii] ==/*PP[i]-X[iJ'{i]]) {

* we need to merge all gaps

* at this location

*/

siz[.i] = p.p.[i].n[ij[i]++];~

while (nifi] == pp[i.x[ij[i]])

sizi] += pp[iJ-n[iili}++];

}
ni[i]++;

}

if (++nn == olen || Imore && nn) {
dumpblock();
for (i=0;i<2;i++)
po[i] = outfi];

nn=0;
}
}

}
/*

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

*/

static

dumpblock() dumpblock
{

register i;

for (i =0;i <2;i++)
*poli]-- ="\04
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{
: RS
[
(void) pute("\n', fx);
{ for (i = 0; i < 2; i++4) {
[ if (*outfi] && (*out[i] =" || *(po[il) != ") {
if (i ==0)
[ nums(i);
if (i == 0 && *out[1])
[ stars();
[ putline(i);
if (i == 0 && *out[1])
[ fprintf(fx, star);
[ if(i==1)
nums(i);
( )
}
by
[
/’*
[« put out a number line: dumpblock()
*
/
: static
[ nums(ix)
[ int iX; /* index in out] ] holding seq line */
{
[ char nline[P_LINE];
[ register i J;
register char *pn, *px, *py;
[
for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
[ =ty
[ for (i = nc.[lx], py = out[ix]; *py; py++, pn++) {
if (*py ==""|| *py == "-
[ *n=""
[ else {
if (1%10 == 0| (i == 1 && nc[ix] 1= 1)) {
[ j=(@<0)?-i:i;
for (px = pn; j; j /= 10, px--)
[ *px = j%10 + 0
[ if (i<0)
px =
[ }
else
[ pn=""
[ i++;
}
: }
[ *pn = "\0%
nclix] = i;
{ for (pn = nline; *pn; pn++)
[ (void) putc(*pn, fx);
(void) putc("n’, fx);
[}
[ I/
[ *putouta line (name, [num], seq, [num]): dumpblock()
*
[ static

[ putline(ix)
[ int ix; {
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10

...putline
int i;
register char *px;

{
[
[
[
[ for (px = namex[ix], i = 0; *px && *px != "' px++, i++)
[ (void) putc(*px, fx);
for (; i <Ilmax+P_SPC; i++)
[ (void) putc(' ', fx);
(
{
[
[
[
(

/* these count from 1:
* nif ] is current element (from 1)
* ncf ] is number at start of current line
s/ 10
for (px = out[ix]; *px; px++)
(void) putc(*px&O0x7F, fx);
(void) putc(\n’, fx);

—

/*
L put a line of stars (seqs always in out[0}, out[1]): dumpblock()
L
static
stars() stars
L{
int i;
register char *p0, *p1, cx, *px;
20
if (*out[0] || (*out[0) == "' && *(po[0]) == ") |
out[1] || (*out[1] == "' && *(po[1]) =="")
return;
px = star;
for (i = Imax+P_SPC; i; i--
*px++ ="

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

cx ="
nm++;

}
else if (Idna && _day[*p0-'A'J[*p1-'AT] > 0)
cx=""% 30

else

}
else
cx=""%
*px++ = CX;
}
*px++ = \n';

[

[

[

[

[

[

[

[

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

[

[

[

[

[

[

[

[ *px = "\0';

et
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/*
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn)
char *pn; /* file name (may be path) */

{
register char *pXx, *py;
py=0;
for (px = pn; *px; px++)
if (Fpx ==
py=px+1;
if (py)
(void) strepy(pn, py);
return(strlen(pn));
}

JP 2007-37552 A 2007.2.15
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/*

* cleanup() -- cleanup any tmp file

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

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

* readjmps() -- get the good jmps, from tmp file if necessary

* writejmps() -- write a filled array of jmps to a tmp file: nw()

*/
#include "nw.h"

#include <sys/file.h>

char *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE *j;

int cleanup(); /* cleanup tmp file */

long Iseek();

/*
* 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, maxlen
* skip lines starting with ', '<, or *>'
* seq in upper or lower case

*/
char *
getseq(file, len)
char *file; /* file name */
N int *len; /* seq len ¥/
{
char line[1024], *pseq;
register char *px, *py;
int natgc, tlen;
FILE *fp;

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

tlen = natgc = 0;
while (fgets(line, 1024, fp)) {
if (*line == ;' || *line == '<'|| *line == >")
continue;
for (px = line; *px !="\n'; px++)
if (isupper(*px) || islower(*px))
tlen++;

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

JP 2007-37552 A 2007.2.15

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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-..getseq
py = pseq + 4;
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (*line == %' || *line == '<' || *line == '>")
continue;
for (px = line; *px !="\n'; px++) {
if (isupper(*px))
*py++ = *px;
else if (islower(*px))
*py++ = toupper(*px);
if (index("ATGCU",*(py-1))) 10
natge++;
}
}
*py++ = "0
*py = "0}
(void) fclose(fp);
dna = natgc > (tlen/3);
return(pseq+4);
}
char *
g calloc(msg, nx, sz) g calloc
char *msg; /* program, calling routine */
int nx, sz; /* number and size of elements */
{
char *px, *calloc(); 20
if (px = calloc((unsigned)nx, (unsigned)sz)) == 0) {
if (*msg) {
fprintf(stderr, "%s: g_calloc() failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz);
exit(1);
}
return(px);
}
/*
* get final jmps from dx[ ] or tmp file, set pp} ], reset dmax: main()
*/
readjmps() readjmps
{
int fd =-1; 30

int siz, i0, il;
register i, j, xx;

if () {
(void) fclose(fj);
if (fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf(stderr, "%s: can't open() %s\n", prog, jname);
cleanup(1);
}

for (i =10 =il =0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {
for (j = dx[dmax].ijmp; j >= 0 && dx[{dmax].jp.x[j] >= xx; j--)

»

40
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if (j <0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx[dmax].offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));
(void) read(fd, (char *)&dx{dmax].offset, sizeof(dx[dmax].offset));
dx[dmax}.ijmp = MAXIMP-1;

...readjmps

}

else
break;

}

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

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

}
else if (siz>0) { /* gap in first seq */
pp[01.n[i0] = siz;
pp[0]-x[i0] = xx;
gapx-++;
ngapx += siz;
/* ignore MAXGAP when doing endgaps */
. siz = (siz < MAXGAP || endgaps)? siz : MAXGAP;
i0++;

else
break;
}

/* reverse the order of jmps

*/

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

}

for (j =0, i1 j <il; j++,11--) {
i =pp[1]n[j}; pp[1]}nli] = pp[1}-n[il]; pp[1]-n[il] = i
i-=pp{1].x{j]; pp[1]-x[i] = pp{1]-x[i1]; pp[1}-x[i1] = §;

}
if (fd >=0)
(void) close(fd);
if (fj) {
(void) unlink(jname);
fj=0;
offset = 0;
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/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix)
int ix;
{

char *mktemp();

if (1) {
if (mktemp(jname) < 0) {
fprintf(stderr, "%s: can't mktemp() %s\n", prog, jname);
cleanup(1);

}
if ((fj = fopen(jname, "w")) == 0) {
fprintf(stderr, "%s: can't write %s\n", prog, jname);
exit(1);
}
}
(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);
}

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

O

goooaoano

[t
o

PRO XXXXXXXXXXXXXXX (R&=15

ey o H XXXXXYYYYYYY (Bx=12

% 7 X BRESIFE M =

DE Y EIBPRO RV ARTF FO7 IV BEEOEE) =

—m —m M@ @ @ ™@ ™@ ™@ o™&@ & & s s s s s o/

SE|A 15 =333%

C

JP 2007-37552 A 2007.2.15

writejmps

738

73 )

(ALIGN-2 IC X DFEL 2 2 DDR Y ARTF FERIIOBTCH—TH 2L —~HT 57 I Bk

10

20

30



L e e s e B e e e e e O e B e e e e e e e e B

C

(42) JP 2007-37552 A 2007.2.15

PRO XXXXXXXXXX (B&=10 73 V)

Juel S AL/ = | XXXXXYYYYYYZZYZ (RE=15 738

% 7 I BEYE—M =

(ALIGN-2 IC X DHIZE Lz 2 DDOR Y RTF FEFIOBTH—TH B L BT 57 I ) BEL

DO ) HBPRO BN ARTF FOT7 I BERAOLE) =

SE3 10 = 50%

x4
PRO-DNA NNNNNNNNNNNNNN (B&=14 7L AT k)
le# DNA NNNNNNLLLLLLLLLL (BX=16 7L AFF)

% MBI R —E =

(ALIGN-2 IC X D lIiE L7z 2 D DMBRELTI ORI TRI—TH 2 & —BT 32X 7L AF ROK ) %

% (PRO-DNA BBEECHI DX 7 L A F R DLHE) =

623 14 =429%
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GACAGTH GGGCAGT!

CGCGCTGTCCTGCTGTCACCAAGAGCTG AC
CATCTCCCACCGAGAGTCATGGCCCCATTGGCCCTGCACCTCCTCGTCCTCGTCCCCATC
CTCCTCAGCCTGGTGGCCTCCCAGGACTGGARGGCTGAACGCAGCCAAGACCCCTTCGAG
ARATGCATGCAGGATCCTGACTAT

AGCTGCTCAAGGTGGTGACCTGGGGGCTCAAT
CGGACCCTGAAGCCCCAGAGGGTGATTGTGGTTGGCGCTGGTGTGGCCGGGCTGGTGGCC
GCCAAGGTGCTCAGCGATGCTGGACACAAGGTCACCATCCTGGAGGCAGATARCAGGATC
GGGGGCCGCATCTTCACCTACCGGGACCAGAACACGGGCTGGATTGGGGAGCTGGGAGCC
ATGCGCATGCCCAGCTCTCACAGGATCCTCCACAAGCTCTGCCAGGGCCTGGGGCTCAAC
CTGACCAAGTTCACCCAGTACGACAARGARCACGTGGACGGAGGTGCACGARGTGAAGCTG

CGCAACTATGTGGT AGGTGCCCGAGAAGCTGGGCTACGCCTTGCGTCCCCAGGAA
AAGGGCCACTCGCCCGAAGACATCTACCAGATGGCTCTCAACCAGGCCCTCAARAGACCTC
AAGGCACTGGGCTGCAGARA GATGAAGA TTGAAAGGCACACGCTCTTGGAATAT
CTTCTCGGGGAGGGGAACCTGAGCCGGCCGGCCGTGCAGCTTCT GACGTGATGTCC
GAGGATGGCTTCTTCTATCTCAGCTTCGCCGAGGCCCTCCGGGCCCACAGCTGCCTCAGC
GACAGACTCCAGTACAGCCGCATCGT T

TGGGACCTGCTGCCGCGCGCGCTGCTG

AGCTCGCTGTCCGGGCTTGTGCTGTTGRACGCGCCCGTGGTGGCGATGACCCAGGGACCG

" CACGATGTGCACGTGCAGATCGAGACCTCTCCCCCGGCGCGGAATCTGAAGGTGCTGAAG

GCCGACGTGGTGCTGCTGACGGCGAGCGGACCGGCGGTGAAGCGCATCACCTTCTCGLCG
CCGCTGCCCCGCCACATGCAGGAGGCGCTGCGGAGGCTGCACTACGTGCCGGCCACCARG
GTGTTCCTAAGCTTCCGCAGGCCCTTCTGGCGCGAGGAGCACATTGAAGGCGGCCACTCA

AACACCGATCGCCCGTCGCGCATGATTTTCTACCCGCCGCCGCGCGAGGGCGCGCTGCTG

CTGGCCTCGTACACGTGGTCGGACGCGGCGGCAGCETTCGCCGGCTTGAGCCGGGAAGAG

GCGTTGCGCTTGGCGCTCGACGACGTGGCGGCATTGCACGGGCCTGTCGTGCGCCAGCTC

TGGGACGGCACCGGCGTCGTCAAGCGTTGGGC! GGACCAGCACAGCCAGGGTGGCTTT

GT 'AGCCGCCGGCGCTCTGGCAAACCGARAAGGATGACTGGACGGTCCCTTATGGC
CGCATCTACTTTGCCGGCGAGCACACCGCCTACCCGCACGGCTGGGTGGAGACGGCGGTC
ARGTCGGCGCTGCGCGCCGCCATCAAGATCAACAGCCGGAAGGGGCCTGCATCGGACACG
GCCAGCCCCGAGGGGCACGCATCTGACATGGAGGGGCAGGGGCATGTGCATGGGGTGGCC
AGCAGCCCCTCGCATGACCTGGCAAAGGAAGAAGGCAGCCACCCTCCAGTCCAAGGCCAG
TTATCTCTCCAAAACACGACCCACACGAGGACCTCGCATTAAAGTATTTTCGGAAAAAAR
AARAAAAAAAAAAAAARAAAAAAARAAAARRAARARAAAAAAAARA
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GLVAAKVLSDAGHKVTILEADNRIGGRIFTYRDQNTGWIGELGAMRMPSSHRILHKLCQGLGLNLTKFTQ

YDKNTWTEVHEVKLRNYVVEKVPEKLGYALRPQEKGHSPEDIYQMALNQALKDLKALGCRKAMKKFERHT

LLEYLLGEGNLSRPAVQLLGDVMSEDGFFYLSFAEALRAHSCLSDRLQYSRIVGGWDLLPRALLSSLSGL
VLLNAPVVAMTQGPHDVHVQIETSPPARNLKVLKADVVLLTASGPAVKRITFSPPLPRHMQEALRRLHYV

PATKVFLSFRRPFWREEHI

DRPSRMIFY

LLLASYT AAAFAGLSREEALRLAL

DDVAALHGPVVRQLWDGTGVVKRWAEDQHSQGGF VVQPPALWQTEKDDWTVPYGRIYFAGEHTAYPHGWV
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CETCTCTECATTCGCCATGCGTCCCGAEGCGCCAGGGCCACTCTGGCCTCTGCCCTGGER
GGCCCTGGCTTGGGCCGTGGGCTTCGTGAGCTCCATGGGCTCGGGGAACCCCGCGCCCGG
TGGTGTTTGCTGGCTCCAGCAGGGCCAGGAGGCCACCTGCAGCCTGGTGCTCCAGACTGA
TGTCACCCGGGCCGAGTGCTETECCTCCGGCAACATTGACACCGCCTGGTCCAACCTCAC
CCACCCGGGGAACARGATCAACCTCCTCGGCTTCTTGGGCCTTGTCCACTGCCTTCCCTG
CAAAGATTCGTGCGACGGCGTGGAGTGCGGCCCCEGCARAGGCETGCCGCATGCTGGGGGE
CCGCCCBECGCTGCGAGTGCGCGCCCGACTGCTCAGGGCTCCCGGCGCGGCTGCAGGTCTG
CGGCTCAGACGGCGCCACCTACCGCGACGAGTGCGAGCTGCGCGCCGCGCGCTGCCGCGE
CCACCCGGACCTGAGCGTCATGTACCGGEGCCGCTGCCGCAAGTCCTGTGAGCACGTGGT
GTGCCCECGECCACAGTCGTGCGTCGTGGACCAGACGGGCAGCGCCCACTGCGTGGTCTG
TCGAGCGGCGCCCTGCCCTGTGCCCTCCAGCCCCGGUCAGGAGCTTTGCGGCAACAACAA
CGTCACCTACATCTCCTCGTGCCACATGCGCCAGGCCACCTGCTTCCTGGGCCGCTCCAT
CGGCGTGCGCCACCCGGGCAGCTGCGCAGGCACCCCT CGCC TGGTGAGTC
TGCAGAAGAGGARGAGAACTTCGTGTGAGCCTGCAGGACAGGCCTGGECCTGETGCCCGA
GGCCCCCCATCATCCCCTGTTATTTATTGCCACAGCAGAGTCTAATTTATATGCCACGGA
CAC'ICCTTAGAGCCCGGATTCGGACCACTTGGGGATCCCAGAACCTCCCTGACGATATCC
TGGAAGGA! 'CTGGGGGCCGGCTGGT T "GTTC
CGGACACTGAGCGCCTG}\T’]’TAGGGCCCTTCTCTAGGATGCCCCAGCCCCTACCCTMGA
CCTATTGCCGGGGAGGATTCCACACTTCCGCTCCTTTGGGGATAAACCTATTAATTATTG
CTACTATCAAGAGGGCTGGCCATTCTCTGCTGETAAT TCCTGAAGAGGCATGACTGCTTT

TCTCAGCCCCAAGCCTCTAGTCTGGGTGTH 'CTAGCC G CGGA
GGGTCTAGCCTGGGTGAGTACGGAGGGTCTAGCCTGGGTGAGTACGGAGGGTCTAGCCTG
TCTAGCCTGGGTGTGTA" TCTAGCCTGGGTGAGTATGGA

GGGT(?I'AGCCTGGGTGAGT}\TGGAGGGTCTAGCCTGGGTGTGTATGGAGGGTCTAGCCTG
GGTGAGTATGGAGGGTCTAGCCTGGGTGTGTATGGAGGGTCTAGCCTGGGTGAGTATGGA
GGGTCTAGCCTGGGTGTGTACK TCTAGTCTGAGTGCGT
CTGTGACCTTAGCCCAGCAAGCCAGGCCCTTCAT 'CAAGAA( TGCCACCATTC
CCTGCCAGCCCAAGAACTCCAGCTTCCCCACTGCCTCTGTGTGCCCCTTTGCGTCCTGTG
ARGGCCATTGAGARATGCCCAGTGTGCCCCCTGGGAAAGGGCACGGCCTGTGCTCCTGAC
ACGGGCTGTGCTTGGCCACAGAACCACCCAGCETCTCCCCTGCTGCTGTCCACGTCAGTT
CATGAGGCAACGTCGCGTGGTCTCAGACGTGGAGCAGCCAGCGGCAGCTCAGAGCAGGGC
ACTGTGTCCGGCGGAGCCAAGTCCACTCTGGGGGAGCTCTGGCGGGGACCACGGGCCACT
GCTCACCCACTGGCCCCGAGGGGGGTGTAGACGCCAAGACTCACGCATGTGTGACATCCG
GAGTCCTGGAGCCGGETGTCCCAGTGGCACCACTAGGTGCCTGCTGCCTCCACAGTGGGE
TTCACACCCAGGGCTCCTTGGTCCCCCACAACCTGCCCCGGCCAGGCCTGCAGACCCAGA
CTCCAGCCAGACCTGCCTCACCCACCAATGCAGCCGGGGCTGGCGACACCAGCCAGGTGC
TGGTCTTGGGCCAGTTCTCCCACGACGGCTCACCCTCCCCTCCATCTGCGT TGCTCA
GAATCGCCTACCTGTGCCTGCGTGTAAACCACAGCCTCAGACCAGCTATGGGGAGAGGAC
AACACGGAGGATATCCAGCTTCCCCGGTCTGGGGTGAGGAATGTGGGGAGCTTGGGCATC
CTCCTCCAGCCTCCTCCAGCCCCCAGGCAGTGCCTTACCTGTGGTGCCCAGAARAGTGCC
CCTAGGTTGGTGGGTCTACAGGAGCCTCAGCCAGGCAGCCCACCCCACCCTGRGGCCCTE
CCTCACCAAGGAAATAARGACTCAAGCCATAAAAAAAR

oooao

GGAGGCGGAGGCCGCGGCGAGCCGEGCCGAGCAGTGAGGGCCCTAGCGGGGCCCGAGCGG
GGCCCGGGGCCCCTAAGCCATTCCTGAAGTCATGGGCTGGCCAGGACATTGGT CCGC
CAATCCGGTATGGACGACTGGAAGCCCAGCCCCCTCATCAAGCCCTTTGGGGCTCGGAAG
ARGCGGAGCTGGTACCTTACCTGGAAGTATAAACTGACARACCAGCGGGCCCTGCGGAGA
TTCTGTCAGACAGGGGCCGTGCTTTTCCTGCTGGTGACTGTCATTGTCAATATCAAGTTG
ATCCTGGACACTCGGCGAGCCATCAGTGAAGCCAATGAAGACCCAGAGCCAGAGCAAGAC
TATGATGAGGCCCTAGGCCGCCTGEGAGCCCCCACGGCGCAGAGGCAGTGGTCCCCGGCGG
GTCCTGGACGTAGAGGTGTATTCARGTCGCAGCAAAGTATATGTGGCAGTGGATGGCACC
ACGGTGCT! CCGGBAGCAGGGCCGGGGCATCCATGTCATTGTCCTCAAC
CAGGCCACGGGCCACGTGAT ARAACGTGTGTTT ACGTACTCACCTCATGAGGAT
GAGGCCATGGTGCTATTCCTCARCATGGTAGCGCCCGGCCGAGTGCTCATCTGCACTGTC
AAGGATGAGGGCTCCTTCCACCTCAAGGACACAGCCAAGGCTCTGCTGAGGAGCCTGGGT
AGCCAGGCTGGCCCTGCCCTGGGCT ACATGGGCCTTCGT GARRRGGA
GGTCCTGTCTTCH AACATTCTAAGTCACCTGCCCTCTCTTCCT CCA
GTCCTGCTGAAGACAGATGTGCCATTGAGCTCAGCAGAAGAGGCAGAGTGCCACTGGGCA
GACACAGAGCTGAACCGTCGCCGCCGGCGCTTCTGCAGCARAGTTGAGGGCTATGGAAGT
GTATGCAGCTGCAAGGACCCCACACCCATCGAGTTCAGCCCTGACCCACTCCCAGACAAC
AAGGTCCTCAATGTGCCTGTGGCTGTCATTGCAGGGAACCGACCCAATTACCTGTACAGG
ATGCTGCGCTCTCTGCTTTCAGCCC 'GTCTCCTCAGATGATAAC. TTTCATT
GACGGCTACTATGAGGAACCCATGGATGTGGTGGCACTGT TTGCTCTGAGGGGCATCCAG
CATACTCCCATCAGCATCAAGAATGCCCGCGTGTCTCAGCACTACAAGGCCAGCCTCACT
GCCACTTTCAACCTGTTTCCGGAGGCCARGTTTGCTGTGGTTCTGGAAGAGGACCTGGAC
ATTGCTGTGGATTTTTTCAGTTTCCTGAGCCAATCCATCCACCTACTGGAGGAGGATGAC

AGCCTGTACTGCATCTCTGCCTGGAATGACCAL ACACACGGCT 'CCA
GCACTACTGTACCGTGTGGAGACCATGCCTGGGCTGGGCTGGGTGCTCAGGAGGTCCTTG
TACAAGGAGGAGCTTGAGCCCAAGTGGCCTACACCGGAAAAGCTCTGGGATT ATG

« TGGATGCGGATGCCTGAACAACGCCGGGGCCGAGAGTGCATCATCCCTGACGTTTCCCGA
TCCTACCACTTTGGCATCGTCGGCCTCAACATGAATGGCTACTTTCACGAGGCCTACTTC
AAGAAGCACAAGTTCAACACGGTTCCAGGTGTCCAGCTCAGGAATGTGGACAGTCTGAAG
AAAGAAGCTTATGAAGTGGAAGTTCACAGGCTGCTCAGTGAGGCTGAGGTTCTGGACCAC
AGCAAGAACCCTTGTGAAGACTCTTTCCTGCCAGACACAGAGGGCCACACCTACGTGGCC
TTTATTCGAATGGAGAAAGATGATGACTTCACCACCTGGACCCAGCTTGCCAAGTGCCTC
CATATCTGGGACCTGGATGTGCGTGGCAACCATCGGGGCCTGTGGAGATTGTTTCGGAAG
ARGAACCACTTCCTGGTGGTGGGGETCCCGGCTTCCCCCTACTCAGTGAAGAAGCCACCC
TCAGTCACCCCAATTTTCCTGGAGCCACCCCCAA 'CCCAGGAGCCCCA
GAACAGACATGAGACCTCCTCCAGGACCCTGCGGGGCT TGTGTACCCCCAGGCT
GGCTAGCCCTTCCCTCCATCCTGTAGGATTTTGTAGATGCTGGTAGCGGCTGGGGCTACC
TTGTTTTTAACATGAGACTTAATTACTAACTCCAAGGGGAGGGTTCCCCTGCTCCAACAC

CCCGTTCCTGAGTTARAAGTCTATTTATTTACTTCCTTGTT AGGGCAGGAGAGTA
CCTGGGAATCATTACGATCCCTAGCAGCTCATCCTGCCCTTTGARTACCCTCACTTTCCA
GGCCTGGCTCAGAATCTAACCTATTTATTGACTGTCCT! CTTGAAAACAGGCCGA

ACCTGGAGGGCCTGGATTTCTTTTTGGGCTGGAATGCTGCCCTGAGGGTGGGGCTGGCTC
TTACTCAGGAAACTGCTGTGCCCAACCCATGGACAGGCCCAGCTGGGGCCCACATGCTGA
CACAGACTCACTCAGAGACCCTTAGACACTGGACCAGGCCTCCTCTCAGCCTTCTCTTTG
TCCAGATTTCCAAAGCTGGATAAGTTGGTCATTGATTAAAAAARGGAGAAGCCCTCTGGGA
AARAAAAAAAAAAAAAAAAAAAAARA

(87)

gooad

MRPGAPGPLWPLPWGALAWAVGFVSSMGSGNPAPGGVCWLQQGQEATCSLVLQTDVTRA
ECCASGNIDTAWSNLTHPGNKINLLGFLGLVHCLPCKDSCDGVECGPGKACRMLGGRPR
CECAPDCSGLPARLQVCGSDGATYRDECELRAARCRGHPDLSVMYRGRCRKSCEHVVCP
RPQSCVVDQTGSAHCVVCRAAPCPVPSSPGQELCGNNNVTYISSCHMRQATCFLGRSIG
VRHAGSCAGTPEEPPGGESAEEEENFV

YTFNRTFE
1-20

BEESE K A
7L

N-71) 3 ¥ AGER L
73-77
215-219

ARTARDFLRAA LI NIY
T 97-130
169-202

gooao

MDDWKPSPLIKPFGARKKRSWYLTWKYKLTNQRALRRFCQTGAVLFLLVTVIVNIKLIL

DTRRAISEANEDPEPEQDYDEALGRL LDVEVYSSRSKVYVAVDGTT
VLEDEAREQGRGIHVIVLNQATGHVMAKRVFDTYSPHEDEAMVLFLNMVAPGRVLICTV
KDEGSFHLKDTAKALLRSLGSQAGPALGWRDTWAFVGRKGGPVFGEKHSKSPALSSWGD
PVLLKTDVPLSSAEEAECHWADTELNRRRRRFCSKVEGYGSVCSCKDPTPIEFSPDPLP
DNKVLNVPVAVIAGNRPNYLYRMLRSLLSAQGVSPQMITVF IDGYYEEPMDVVALFGLR
GIQHTPISIKNARVSQHYKASLTATFNLFPEAKFAVVLEEDLDIAVDFFSFLSQSIHLL

EEDDSLYCISAWNDQGYEHTAEDPALLYRVETMPGLGWVLRRSLYKEELEPKWPTPEKL

JRRGRECIIPDVSRSYHFGIVGLNMNGYFHEAYFKKHKFNTVPGVQLR
NVDSLKKEAYEVEVHRLLSEAEVLDHSKNPCEDSFLPDTEGHTYVAFIRMEKDDDFTTW
TQLARCLHIWDLDVRGNHRGLWRLFRKKNHFLVVGVPASPYSVKKPPSVTPIFLEPPPK
EEGAPGAPEQT

¥ 73 Vs
[ 3V

BB KA A
38-55

N-3 U R b A IVGERGL
276-282
309-315
505-511
606-612

73 R{LEsf
213-217

A GNTL 3§ 2 HEME SR
229-660

JP 2007-37552 A 2007.2.15



ooogag

CCTGGAGCCGGAAGCGCGGCTGCAGCAGGGCGAGGCTCCAGGTGGGGTCGGTTCCGCATC
CAGCCTAGCGTGTCCACGATGCGGCTGGGCTCCGGGACTTTCGCTACCTGTTGCGTAGCG
ATCGAGGTGC 'CGCGGTCTTCCTTC TCTTCCCGGCTCCCGTTCGTTCC
TCTGCCAGAGCGGAACACGGAGCGGAGCCCCCAGCGCCCGAACCCTCGGCTGGAGCCAGT
TCTAACTGGACCACGCTGCCACCACCTCTCTTCAGTAA. TGTTATTGTTCTGATAGAT
GCCTT 'GATTTTGTGTTTGGGTCAA TGTGAAATTTATGCCCTACACAACT
TACCTTGTGGAAAAAGGAGCATCTCACAGTTTTGTGGCTGAAGCAAAGCCACCTACAGTT
ACTATGCCTCGAATCAAGGCATTGATGACGGGGAGCCTTCCTGGCTTTGTCGACGTCATC
AGGAACCTCAATTCTCCTGCACTGCT AGAC. GT AGACAAGCAAAAGCAGCT
GGAAAAAGAATAGTCTTTTATGGAGATGAAACCTGGGTTAAATTATTCCCAARAGCATTTT
GTGGAATATGATGGAACAACCTCATTTTTCGTGTCAGATTACACAGAGGTGGATAATAAT
GTCACGAGGCATTTGGATARAGTATTAAAA TT ATATTAATCCTCCAC
TACCTGGGGCTGGACCACATTGCCCACATTTCAGGGCCCAACAGCCCCCTGATTGGGCAG
AAGCTGAGCGAGATGGACAGCGTGCTGATGAAGATCCACACCTCACTGCAGTCGARGGAG
AGAGAGACGCCTTTACCCAATTTGCTGGTTCTTTGTGGTGACCATGGCATGTCTGAAACA
GGAAGTCACGGGGCCTCCTCCACCGAGGAGGTGAATACACCTCTGATTTTAATCAGTTCT
GCGTTTGAARAGGARARCCCGGTGATATCCGACATCCAAAGCACGTCCAATAGACGGATGTG
GCTGCGACACTGGCGATAGCACTTGGCTTACCGATTCCAAAAGACAGTGTAGGGAGCCTC
CTATTCCCAGTTGTGGAAGGAAGACCAATGAGAGAGCAGTTGAGATTTTTACATTTGAAT
ACAGTGCAGCTTAGTAAACTGTTGCAAGAGAATGTGCCGTCATATGAAAAAGATCCTGGG
TTTGAGCAGTTTAAAATGTCAGAARAGATTGCATGGGAACTGGATCAGACTGTACTTGGAG
GAAAAGCATTCAGAAGTCCTATTCAACCTGGGCTCCAAGCTTCTCAGGCAGTACCTGGAT
GCTCTGAAGACGCTGAGCTTGTCCCTGAGTGCACAAGTGGCCCAGTTCTCACCCTGCTCC
TGCTCAGCGTCCCACAGGCACTGCACAGARAGGCTGAGCTGGAAGTCCCACTGTCATCTC
CTGGGTTTTCTCTGCTCTTTTATTTGGTGATCCTGGTTCTTTCGGCCGTTCACGTCATTG
TGTGCACCTCAGCTGAAAGTTCGTGCTACTTCTGTGGCCTCTCGTGGCTGGCGGCAGGCT
- GCCTTTCGTTTACCAGACTCTGGTTGAACACCTGGTGTGTGCCAAGTGCTGGCAGTGCCC

TGGAC. CTCAGGGAAGGAC AGCCTTATCCCAGGCCTCTGGGTGTCCC
GACAC, GTTCACATCTGTGCTGTCAGGTCAGATGCCTCAGTTCTT AAGCTAGGT
TCCTGCGACTGTTACCAAGGTGATTGTAAAGAGCTGGCGGTCACAGAGGAACAAGCCCCC
CAGCT TGTGTGAATCGGACAGCCTCCCAGC. ‘TGTGGGAGCTGCAGCTGA

GGGAAGAAGAGACAATCGGCCTGGACACTCAGGAGGGTCAAAAGGAGACTTGGTCGCACC
ACTCATCCTGCCACCCCCAGRATGCATCCTGCCTCATCAGGTCCAGATTTCTTTCCAAGG
CGGACGTTTTCTGTTGGAATTCTTAGTCCTTGGCCTCGGACACCTTCATTCGTTAGCTGG
GGAGTGGTGGTGAGGCAGTGAAGAAGAGGCGGATGGTCACACTCAGATCCACAGAGCCCA
GGATCAAGGGACCCACTGCAGTGGCAGCAGGACTGTT CCCCACCCCAACCCTGCAC
AGCCCTCATCCCCTCTTGGCTTGAGCCGTCAGAGGCCCTGTGCTCAGTGTCTGACCGAGA
CACTCACAGCTTTGTCATCAGGGCACAGGCTTCCTCGGAGCCAGGATGATCTGTGCCACG
CTTGCACCTCGGGCCCATCTGGGCTCATGCTCTCTCTCCTGCTATTGAATTAGTACCTAG
CTGCACACAGTATGTAGTTACCAAAAGAATAAACGGCAATAATTGAGAAAAAANA

oooao

CGCGAGGCGCGGGGAGCCTGGGACCAGGAGCGAGAGCCGCCTACCTGCAGCCGCCGCCCA
CGGCACGGCAGCCACCATGGCGCTCCTGCTGTGCTTCGTGCTCCTGTGCGGAGTAGTGGA
TTTCGCCAGAAGTTTGAGTATCACTACTCCTGAAGAGATGATTGARARAGCCAAAGGGGA
AACTGCCTATCTGCCATGCAAARTTTACGCTTAGTCCCGAAGACCAGGGACCGCTGGACAT
CGAGTGGCTGATATCACCAGCTGATAATCAGAAGGTGGATCAAGTGATTATTTTATATTC
TGGAGACAAAATTTATGATGACTACTATCCAGATCTGAAAGGCCGAGTACATTTTACGAG
TAARTGATCTCAAATCTGGTGATGCATCAATAAATGTAACGAATTTACAACTGTCAGATAT
TGGCACATATCAGTGCAAAGTGAAAAAAGCTCCTGGTGTTGCAAATAAGAAGATTCATCT
GGTAGTTCTTGTTAAGCCTTCAGGTGCGAGATGTTACGTTGATGGATCTGAAGARATTGG
AAGTGACTTTAAGATAAAATGTGAACCAAAAGAAGGTTCACTTCCATTACAGTATGAGTG
GCAAARAATTGTCTGACTCACAGAAAATGCCCACTTCATGGTTAGCAGAAATGACTTCATC
TGTTATATCTGTAAAAAATGCCTCTTCTGAGTACTCTGGGACATACAGCTGTACAGTCAG
AAACAGAGTGGGCTCTGATCAGTGCCTGTTGCGTCTAAACGTTGTCCCTCCTTCAAATAA
AGCTGGACTAATTGCAGGAGCCATTATAGGAACTTTGCTTGCTCTAGCGCTCATTGGTCT
TATCATCTTTTGCTGTCGTAAAAAGCGCAGAGAAGAARAATATGARARGGAAGTTCATCA
CGATATCAGGGAAGATGTGCCACCTCCAAAGAGCCGTACGTCCACTGCCAGAAGCTACAT
CGGCAGTAATCATTCATCCCTGGGGTCCATGTCTCCTTCCAACATGGAAGGATATTCCAA
GACTCAGTATAACCAAGTACCAAGTGAAGACTTTGAACGCACTCCTCAGAGTCCGACTCT
CCCACCTGCTAAGTTCAAGTACCCTTACAAGACTGATGGAATTACAGTTGTATARATATG
GACTACTGAAGAATCTGAAGTATTGTATTATTTGACTTTATTTTAGGCCTCTAGTAAAGA
CTTAAATGTTTTTTAAAAAAAGCACAAGGCACAGAGATTAGAGCAGCTGTAAGARCACAT
CTACTTTATGCAATGGCAT' ATGTAAGTC, ATGTCAAAAT GAGC
CAAATTCTTTGTTAAAAAACCCTATGTATAGTGACACTGATAGTTAAAAGATGTTTTATT
ATATTTTCAATAACTACCACTAACAAATTTTTAACTTTTCATATGCATATTCTGATATGT
GGTCTTTTAGGAAAAGTATGGTTAATAGTTGATTTTTCAAAGGAAATTTTAAAATTCTTA
CGTTCTGTTTAATGTTTTTGCTATTTAGTTAAATACATTGARGGGARATACCCGTTCTTT
TCCCCTTTTATGCACACAACAGAAACACGCGTTGTCATGCCTCAAACTATTTTTTATTTG
CAACTACATGATTTCACACAATTCTCTTAAACAACGACATAAAATAGATTTCCTTGTATA
TAAATAACTTACATACGCTCCATAAAGTAAATTCTCAAAGGTGCTAGAACAAATCGTCCA
. CTTCTACAGTGTTCTCGTATCCAAC ' TTGATGCACA. AATACTCAAGTCCA
ATATTAAAAACTTAGGCACTTGACTAACTTTAATARAATTTCTCARACTATATCAATATC
TAAAGTGCATATATTTTTTAAGAAAGATTATTCTCAATAACTTCTATAAAAATAAGTTTG
ATGGTTTGGCCCATCTAACTTCACTACTATTAGTAAGAACTTTTAACTTTTAATGTGTAG
TAAGGTTTATTCTACCTTTTTCTCAACATGACACCAACACAATCAAARACGARGTTAGTG
AGGTGCTAACATGTGAGGATTAATCCAGTGATTCCGGTCACAATGCATTCCAGGAGGAGG
TACCCATGTCACTGGAATTGGGCGATATGGTTTATTTTTTCTTCCCTGATTTGGATARCC
AAATGGAAC 'GATTCTGATGGCCATTCCCTCGATACATTCCTGGCTT
TPTTCTGGGCAA CACATTGGAA AATATAAGTTCTGAAATCTGTAG
GGAAGAGAACACATTAAGTTAATTCAAAGGAAAAAATCATCATCTATGTTCCAGATTTCT
CATTAAAGACAAAGTTACCCACAACACTGAGATCACATCTAAGTGACACTCCTATTGTCA
GGTCTAAATACATTAAAAACCTCATGTGTAATAGGCGTATAATGTATAACAGGTGACCAA
TGTTTTCTGAATGCATAAAGAAATGAATAAACTCAAACACAGTACTTCCTAAACAACTTC
AACCAAAAAAGACCAAAACATGGAACGAATGGAAGCTTGTARGGACATGCTTGTTTTAGT
CCAGTGGTTTCCACAGCTGGCTAAGCCAGGAGTCACTTGGAGGCTTTTAAATACAAAARCA
TTGGAGCTGGAGGCCATTATCCTTAGCAARCTAATGCAGAAACAGAAAATCAACTACCGC
ATGTTCTCACTTATA. ATGATAAGAACTTATGAACACAAAGARGGAAARCA
ATAGACATTGGAGTCTATTTGAGAGGGGAGGGTGGGAGAAGGARAAGGAGC,

AGAAAAGAT

AACTATTGAGTACTGCCTTCACACCTGGGTGATGARATAATATGTACAACAAATCCCTGT
GACACATGTTTACCTATGGAACAAACCTTCATGTGTATCCCTAAACCTAARATAAAAGTT
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GGATGCAGCAGAGAGGAGCAGCTGGARGCCETGECTGCECTCTCTTCCCTCTGCTGGGCE
TCCTGTTCTTCC. TTTATATCGTCTTTTCCTTGGAGATTCGTGCAGATGCCCATG
TCCGAGGTTATGTTGGAGARAAGATCARGTTGAAATGCACTTTCAAGTCAACTTCAGATG
TCACTGACAAGCTTACTATAGACTGGACATATCGCCCTCCCAGCAGCAGCCACACAGTAT
CAATATTTCATTATCAGTCTTTCCAGTACCCAACCACAGCAGGCACATTTCGBGATCGGA
TTTCCTGGGTTGGAAATGTATACAARGGGGATGCATCTATAAGTATAAGCARCCCTACCA
TAAAGGACAATGGGACATTCAGCTGTGCTGTGAAGAATCCCCCAGATGTGCACCATAATA
TTCCCATGACAGAGCTAACAGTCACAGAAAGGGGTTTTGGCACCATGCTITCCTCTGTGG
CCCTTCTTTCCATCCTTGTCTTTGTGCCCTCAGCCGTGGTGGTTGCTCTGCTGCTGGTGA
GAAT TGCTGGGCTGAA AI‘-FTCTGGCTATAAGAAGTCAT
CTATTGAGGTTTCCGATGACACTGATC A 'GTAT! 'GAGGCTTT
GTGTCCGTTGCGCTGAGTGCCTGGATTCAGACTATGRAGAGACATATIGATGAAAGTCTG
TATGACACAAGAAGAGTCACCTARAGACAGGAAACATCCCATTCCACTGGCAGCTAAAGC
CTGTCAGAGAAAGTGGAGCTGGCCTGGACCATAGCGATGGACARTCCTGGAGATCATCAG
TARAGACTTTAGGRACCACTTATTTATTGARTARATGTTCTTGTTGTATTTATARACTGT
TCAGGAAGTCTCATAAGAGACTCATGACTTCCCCTTTCAATGAATTATGCTGTAATTGAR
TGAAGAAATTCTTTTCCTGAGCA
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AAGGAGCAGCCCGCAAGCACCAAGTGAGAGGCATGARGTTACAGTGTGTTTCCCTITGGC
TCCTGGGTACAATACTGATATTGTGCTCAGTAGACAACCACGGTCTCAGGAGATGTCTGA
TTTCCACAGACATGCACCATATAGAAGAGAGTTTCCARGAAATCARRAGAGCCATCCARG
CTAAGG] ACALLJLLLLAAATGTCALAAI&&AblLLACATTGGAGACTCTGCAGATCATTA
AGCCCTTAGATGTGTGCTGCGTGACCAAGAACCTCCTGGCGTTCTACGTGGACAGGGTGT
TCAAGGATCATCAGGAGCCAAACCCCARAATCTTGAGAARRATCAGCAGCATTGCCARCT
CTTTCCTCTACATGCAGAAAACTCTCCGECARTGTCAGGAACAGAGGCAGTGTCACTGCA
GGCAGGARGCCACCAATGCCACCAGAGTCATCCATGACAACTATGATCAGCTGGAGETCC
ACGCTGCTGCCATTARATCCC GAGCTCGACGTCTTTCTAGCCTGGATTAATAAGA
ATCATGARGTAATGTTCTCAGCTTGATGACAAGGAACCTGTATAGTGATCCAGGGATGAA
CACCCCCTGTECAGTTTACTGTGGGAGACAGCCCACCTT GGGGAA
GGCCCCTTGCAGCTGARRGTCCCACTGRCTGGCCTCAGGCTGTCTTATTCCGCTTGARRA
TAGGCAABRARGTCTACTGTGGTATTTGTAATAAACTCTATCTGCTGARAGGGCCTGCAGS
CCATCCTGGGAGTAARGGGCTGCCTTCCCATCTARTTTATTGTARAGTCATATAGTCCAT
GTCTGTGATGTGAGCCARGTGATATCCTGTAGTACACATTGTACTGAGTGGTTTTTCTGA
ATAAATTCCATATTTTACCTATGA
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