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*

* match with stop is _M; stop-stop == 0; J (joker) match = 0

*
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* C-C increased from 12 to 15
* Z is average of EQ
/ * B is average of ND
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=1 (8E)
/*
*/
#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 */
#define MX 4 /* save if there's at Jeast MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */
#define DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap */
#define DINS1 1 /* penalty per base */
#define PINSO 8 * penalty for a gap */
#define PINSI 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 2*16 -1 */
struct diag {
int score; /* score at last jmp */
long offset; " I* offset of prev block */
short ijmp; /* current jmp index */
struct jmp  jp; /* list of jmps */
4
struct path {
int spc; {* number of leading spaces */
short n[JMPS]; /* size of jmp (gap) */
; int x[PMPS]; /* loc of jmp (last elem before gap) */
char *ofile; /* output file name */
char *pamex([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 segs */
int len0, lenl; 1* 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 ppl2]; /* holds path for seqs */

char  *calloc(), *malloc(), *index(), *strcpy(;
char *getseq(), *g_calloc();

goobog



/* 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
Auny 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”

* * R 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
A
#include "nw.h"
#include "day.h"™

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

static _pbval[26] = {
1, 2] < <(D'-'AM)|(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< <('B-'A))|(1 < <('Q"-'A")

5 '

mainac, av)
int ac;
. char *av([];

prog = av{0];

if (ac 1= 3) {
forintf{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(pamex[0], &lenO);

seqx{1] = getseq(namex(1], &lenl);

xbm = (dna)? _dbval : pbval;

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

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

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

goobog
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1 4 3
* 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 2 gap in segx
*toagapinseqy.

*/
ow()
{
char *px, *py; /* seqs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; I* keep track of delx */
int *tmp; /* for swapping row0, rowl */
int mis; /* score for each type */
iut ins0, insl; /¥ insertion penalties */
register id; /* diagonal index */
register ij; /* jmp index */
register *¢col0, *coll; I* score for curr, last row */
register XX, VY; /* index into seqs */

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

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

inst = (dna)? DINSI1 : PINS1;

smax = -10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {
col0[yy] = delyfyy] = colOfyy-1] - insl;
ndely[yy] = yy;

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

else
for (yy = 1; yy <= lenl; yy++)
delylyy] = -insO;
[* fill in match matrix
*

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

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

guooog
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1 1 >
e IW
for @y = seqx[1], yy = 1; yy <=lenl; py++, yy++) {
mis = colOfyy-1];
if (dua)

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

/* update penalty for del in x seq;
* favor new del over ongong del
* ijgnore MAXGAP if weighting endgaps -
¥/
if (endgaps | | ndelyfyy] < MAXGAP) {
if (colOfyy] - ins0 > = delylyy]) {
delylyy] = colOfyy] - (ins0-+ins1);

else

ndelyfyy] = 1;
} else {
delylyy] -= insl;
ndelyfyy]++;
} else {
if (colOfyy]-- (ins0+ins1) >= delylyy]) {
delylyy] = colOfyy] - (insO-+ins1);
ndelylyy] = 1;
} else
ndelylyy) ++;
}
/% 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+igs1);

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

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

gouoobog
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oo s AW
id=xx-yy +lenl-1;
if (mis > = delx && mis > = dely[yy])
collfyy] = mis;
else if (delx > = delylyyl) {
collfyy] = delx;
ij = dx[id].ijmp;
if (dx[id].jp.n[0] && (ldpa || (ndelx > = 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] = ndelx;
dx{id].jp. x[if] = xx;
dx[id].score = delx;
}
else {
coll[yy] = delylyyl;
ij = dx{id].ijmp;
if (dx{id].jp.n{0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx(id].jp.x[if] +MX) || mis > dx[id].score-+DINS0)) {
dx(id].{jmp+ +;
it (+ +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[yyl;
dx[id].jp.x[ij] = xx;
dx[id].score = dely[yy];

}
T if (xx == len0 && yy < lenl) {
/* last col
. */ '
if (endgaps)
coll[yyl -= insO+ins1*(lenl-yy);
if (collfyy] > smax) {
smax = coll[yy];
dmax = id;

3

1
if (endgaps && xx < len0)

coll[yy-1] -= ins0+ins1*(len0-xx);
if (coll[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); }

gooood
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J*

*

* 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[ J: print()
* dumnpblock() — dump a block of lines with numbers, stars: pr_alignQ
* nums() — put out a pumber line: dumpblock()
* putline() — put out a line (name, [oum}, 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 /* maxinmam output line */

#define P SPC 3 /* space between name or aum and seq */
extern _day[26][26];

int olen; /* set output line length */

FILE *x; /* output file */

print)

{

int Ix, ly, firstgap, lastgap; /¥ overlap */

if ((6x = fopen(ofile, "w") == 0){
fprintf(stderr,” %s: can't write %s\n", prog, ofile);
cleanup(l);

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 = lenQ;

ly = lenl;

firstgap = lastgap = 0;

if (dmax < lenl - 1) { /¥ leading gap in x ¥/
ppl0l.spc = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

elge if (dmax > lenl - 1) { * leading gap iny */
ppl1).spc = firstgap = dmax - (lenl - 1);
Ix -= ppl1].spc;

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

}

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

getmat(lx, ly, firstgap, lastgap);
pr_align0;

guooog
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/R‘t
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap)
int Ix, ly; 7* "core” (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int nm, i0, il, siz0, sizl;
char outx[32];
double . pet;
register n0, ni;
register char *p0, *pl;

/* get total matches, score
*/

i0 = il = siz0 = sizl = 0;
pO = seqx{0] + pp[l].spc;
pl = seqx[1] + pp[0].spc;
n0 = pp[ll.spc + 1;

nl = pp[0].spc + 1;

om = 0;
while ( *p0 && *p1) {
if (siz0) {
pl++;
nl++4;
§iz0--;

}

else if (sizl) {
PO+ +;
0+ +;
sizl--;

}
else { . :
if (xbm[*p0-'A"]&xbm[*p1-'A'])
nm-++;
if (n0++ == pp[0].x[i0])
siz0 = pp[0].nfi0++];
if (nl++ == pp[1].x[il])
sizl = pp[1].nfil++1;
pO++;
pl++;
}
H

/* pct homology:
* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core
*/
if (endgaps)
Ix = (len0 < lenl)? len0 : leni;
else
x=00x<ly)?k:ly;
pct = 100.*(double)nm/(double)lx;
fprimtf(fx, "\n");
fprintf(fx, " < %d match%s in an overlap of %d: %.2f percent similarity\n",
om, (nm == 1)? "" : “es", Ix, pct);

gooood
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fprintf(fx, " < gaps in first sequence: %d", gapx); ...getmat
if (gapx) {
(void) sprintf(outx, " (%d %s%s)",
ngapx, (dna)? “base”:"residue”, (ngapx == 1)? "":"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 (dua)
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)
fprimf(fx9
" < 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");

fprintf(fx, * <endgaps not penalized\n");

} .

static nm; /% matches in core -- for checking */

static Imax; /* lengths of stripped file names */

static iil21; /* jmp index for a path */

static ncf2]); /* number at start of current line */

static nif2); /* current elem number - for gapping */

static siz[2];

static char *ps[2]; /* ptr to current element */ .

static char *pof2]; /* ptr to next output char slot */

static char out[2][P_LINE]; /* output line */

static char star[P_LINE]; I* set by stars() */

=

* print alignment of described in struct path pp[ ]

*/

statie

pr_align() pr_align

{
int nn; /* char count */
int more;
register i;

for (i = 0,lmax = 0;i < 2; i++) {
nn = stripname(pamex{i]);
if (on > Imax)
Imax = nn;

ncfi] = 1;

nifi) = 1;

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

ps(i] = seqxfil;

poli] = outfi]; }

gooood
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1 PPID
for (nn = nm = 0, more = 1; more; ) { ...pr_align
for i =more =0;i < 2;i++){
I1*
* do we have more of this sequence?
*/
if (“*psiD)
continue;
more++;
if (pplil.spc) {  /* leading space */
*pofil++ =""
) pp(il.spc—~;
elseif (sizfi) { /*inagap ¥/
*poli]++ = '-Y;
sizfil—
else { /* we're putting a seq element
*/
*pofi] = *pslil;
if (islower(*ps[il))
*ps[i] = toupper(*ps[i]);
pofi]++;
psfil++;
1* )
* are we at next gap for this seq?
*/ :
if (ni[i] =/: pplilxGH0D {
* we need to merge all géps
* at this location
*/ ,

siz[i] = pplil-nGif++1;
while (ni[i] == pp[il.x[ij[i1)
siz(i] += ppf{il.nfijfil+ +];

}
nifi]+ +;
.3 -
if (++nn == olen | | !more && nn) {
dumpblock();

for(i=0;i < 2;i++)
poli] = outfil;
nn = 0;

}

/*
- * dump a block of lines, including numbers, stars: pr_alignQ)
*
static
dumpblock() dumpblock

register i;

for (i=0;i <2 i++)
*po[i]-- = "\0';

guoboog
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1 1 o
...dumpblock
(void) putc('\n’', fx);
for (i=0;i < 2;i++){
if (*outfi] && (*outli] 1="" || *(polil) !=" ") {
if(i==0)
nums(i);
if ( == 0 && *out[1])
starsQ);
putline(i);
if (i == 0 && *out{1])
fprintf(fx, star);
ifi==1)
nums(i);
H
}
}
e
* put out a pumber line: dumpblock()
*/
static
mms(ix) ) nums
int ix; /* index in out] ] holding seq line */
{ .
char nline[P_LINE];
register i, j;
register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
*pn e v ';
for (i = ocfix], py = out[ix]; *py; py++, pn++) {
(py ==""[]|%py==""
*Pﬂ = v;
else {
fA%10==0]| (i ==1&&ncfix] = 1)) {
j=A<0)?4:i;
for (px = pn; j; j /= 10, px~-)
*px = j%10 + '0";
itdi<o0)
) .;px -t |,
} .
else
*pll =1 o;
i++;
}
}
*pn = "\0';
ncfix] = i;
for (pn = nline; *pn; pn++)
(void) putc(*pn, fx);
(void) putc('\n', fx);
}
[*
* put out a line (name, [oum], seq, [rum]): dumpblock()
*/
static
putline(ix) putline

int ix; {

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

for (px = namex{ix], i = 0; *px && *px I=":'; px++, i+4)
(void) putc(*px, fx);

for (; i < Imax+P_SPC; i++)
(void) putc(’ *, fx);

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

%
* put a line of stars (seqs always in out{0], out[1]): dumpblock()
*/
static
starsQ) stars
{
int i
register char *p0, *pl, cx, *px;

if (*out[0] | | (*out[0] == "' && *(po[Q]) == "") ||
Pout[1] || (*outfl] =="" && *@po[1]) == ""))
return;

px = star;

for (i = lmax+P_SPC; i; i-)
px++=""

for (00 = out{0], p1 = out{1]; *p0 && *pl; pO+ +, pl++) {
if (isalpha(*p0) && isalpha(*pl1)) {

if (xbm[*p0-'A'1&xbm[*p1-'A']) {
X = l*t;
nm+ +;

}
else if (!dna && _day[*p0-'A'][*pl-'A’] > 0)
cx=""
else
cx = 1 I;
else
cx ="'";
*px++ = cx;

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

guooog
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1 1] I
/#
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn) A strippame
char *pn; ° /* file pame (may be path) */
{
register char . *px, *py;
py = 0;
for (px = pn; *px; px++)
f(*px =="/")
Py =px+1;
if y)
(void) strcpy(pn, py);
retarn(strlen(pn));
}

goooog
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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"; J* toop file for jmps */
FILE  *j;

int cleanup(); /% cleanup tmp file ¥/
long lIseek();

%
* remove any tmp file if we blow
*/
cleanup(i) cleanup
int i;
{

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

H

,*

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

* seq in upper or lower case

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

if ((fp = fopen(file,"r")) == 0) {
fprintf{stderr,” %s: can't read %s\n", prog, file);
exit(1);
3
tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line == ;' || Mine == '<' || *line =="'>")
continue;
" for (px = line; *px |= "\n'; px++)
if (isupper(*px) || islower(*px))
tlen++;

3

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintf(stderr, " %s: malloc() failed to get %d bytes for %s\n", prog, tlen+6, file);
exit(1);

}
pseqf0] = pseq[1] = pseq[2] = pseq[3] = "\0';

gooood
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1§
. «..getseq
py = pseq + 4;
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (Vline ==";' || Mine =="'<" || ¥line == '>")
continue;
for (px = line; *px t="\n'; px++) {
if (isupper(*px))
*py++ = *px;
else if (islower(*px))
*py++ = toupper(*px);
if (index("ATGCU", *(py-1)))
natge++;
}
}
py++ = "0
*py - '\0';
(void) fclose(ip);
dna = patge > (tlen/3);
return(pseq+4);
} .
char *
g_calloc(msg, nx, s2) g calloc
char *msg; /¥ program, calling routine ¥/
int nx, sz; /* number and size of elements */
{
char *px, *callocQ);
if ((px = calloc((usigned)nx, (ansigned)sz)) == 0) {
if (*msg) {
fprinﬁ{stde{r. " %s: g_calloc( failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz);
exit(l);
return(px);
}
J*
* get final jmps from dx[ ] or tmp file, set pp{ 1, reset dmax: main()
¥/
r{eadjmpso readimps
int fd =-1;
int siz, i0, il;
régister - i, j, xx;
if (5) {
(void) fclose(fi);

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

}

}
for (i = i0 = il = 0, dmax0 = dmax, xx = len0; ; i++) {
while (1) {
for ( = dx[dmax].ijmp; j > = 0 && dx[dmax].jp.x[j] > = xx; j~)

gooood
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1 (%
...readjmps

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

(vaid) lseek(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;
H
else

break;

3

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

}
ifG>=0){
siz = dx[dmax].jp.n{jl;
xx = dx[dmax].jp.x[i];
dmax + = siz;
if (siz < 0) { /* gap in second seq */
ppl1]-nfil] = -siz;
xx += siz;
/¥id = xx -yy + lenl - 1
¥/
ppl11.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 %/
ppl0].nfi0) = siz;
ppl0].x[i0] = xx;
gapx++;
ngapx + = siz;

* ignore MAXGAP when doing endgaps */

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

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

for ( =0, i0--; j < i0; j++, i0--) {
i = ppl0].nfj}; ppl[0}.n[j] = pp[0}.ni0]; pp[0].n[i0) = i;
i = pp[0].x[j]; ppl0].x[j] = pp[0].x[i0); pp[0].x[i0] = i;

}

for ( = 0, il j < il; j++, il-) {
i = pp(1].n[j}; pp(11.0{j] = pp(1].nil]; pp[1).nfil) = i;
i = pp[11.x[j]; pp{1]-x[] = pp[11.x[il}; pp[1].x[i1] = i;

}
if (fd >=0)
(vold) close(fd);
if () {
(void) unlink(jname);
§=0;
offset = 0; } }

gooood
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/#
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix) writejmps
int ix;
{
char *mktemp();
if () {
if (mktemp(jname) < 0) { .
fprintf{stderr, "%s: can’t mktemp() %s\n”, prog, jname);
cleanup(l);
if (6§ = fopen(joame, "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);
(vold) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, f);
}
ogoodono
#*z 2
PRO D 0:0:010.010:0.0.0:0/0.00:0.¢ (BE=15 T /8
2 G AR | XXXXXYYYYYYY (BREX =12 7I/8

% T X/ BES=

(ALIGN-2 iIZ L > TRE SNz, ZHODOR I RTF FEFIOM T LT I/ BBEOK + (PRO
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5+ 15=333%
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*3

PRO ) 0.0:0:0:0.0:0:0.0'¢ (FEE=10 7I /B
A T AN/ ) XXXXXYYYYYYZZYZ (BX =15 73 /8

% 7 X/ BRESIRE—MH -

(ALIGN2 IZ L > TIREBE N2, Zo0R Y X7F FEFIOMT—H L7 IV BEEOK + (PRO
RIYRFSF FOT I/ BBEORE) -

5 <+ 10=50%
ogooood
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% HZRRECSIA—E =
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oooodd
&5
PRO - DNA NNNNNNNNNNNN (B& =12 X7 LAFF)
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Ala(A) val; leu; i1le val
Arg(R) lys; gln; asn lys
Asn(N) gln; his; lys; arg gln
Asp(D) glu glu
Cys(0) ser ser
GIn(Q) asn asn
Glu(E) asp asp
Gly(G) pro; ala ala
His(H) asn; gln; lys; arg arg
He(l) leu; val; met; ala; phe;

gooooo leu
Leu(L) opoooo; ale; val;
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FIGURE 1

GGGGGAGAAGGCGGCCCGAGCCCCAGCTCTCCGAGCACCGGETCEGAAGCCGCEACCCCAGCCGCGCAGGAA
GCTGGGACCGGAACCTCGGCEGACCCGGCCCCACCCAACTCACCTGCGCAGGTCACCAGCACCCTCGEARC
CCAGAGGCCCGCGCTCTGAAGGTGACCCCCCTGCEGAGGAAGGCEATGCECCCCTGCGAGGACCGATGGCCCG
CGCCCECCTCGCCCCGGCCGECATCCCTGCCGTCECCTTGTEGCTTCTGTGCACGCTCGGCCTCCAGGGCA
CCCAGGECCGEGGCCACCGCCCGCEGCCCCCTEEECTECCCGCGEGCGAGCCGACTGCCTGAACAGCTTTACCGLCC
GEGGTGECCTGECTTCGTGCTGGACACCAACGCCTCGGTCAGCAACGGAGCTACCTTCCTGGAGTCCCCCALC
CGTGCGCCGGGECTGGGACTGCGTGCGCGCCTGCTGCACCACCCAGAACTGCAACTTGGCGCTAGTGGAGC
TGCAGCCCGACCGCGGEGAGGACGCCATCRCCGCCTGCTTCCTCATCAACTGCCTCTACGAGCAGAACTTC
GTGTGCAAGTTCGCGCCCAGGGAGEGCTTCATCAACTACCTCACGAGGGAAGTGTACCGCTCCTACCGCCA
GCTGCGGACCCAGGGCTTTGGAGGGTCTGGGATCCCCAAGGCCTGGRCAGCGCATAGACTTGAAGGTACAAC
CCCAGGAACCCCTGGTGCTCGAAGGATGTGGAAAACACAGATTEGGCGCCTACTEGCEGEGETGACACGGATGTC
AGGGTAGAGAGGAARGACCCAAACCAGGTGGAACTATCGECACTCAAGGAAGCCACCTACCTGTTCCAGCT
GACAGTGACTAGCTCAGACCACCCAGAGGACACGGCCAACGTCACAGTCACTGTGCTGTCCACCAAGCAGA
CAGAAGACTACTGCCTCGCATCCAACAAGGTGGGTCGCTGCCGGGGCTCTTTCCCACGCTGGTACTATGAC
CCCACGGAGCAGATCTGCAAGAGTTTCGTTTATGGAGCCTCCTTGGGCAACAAGAACAACTACCTTCGGGA
AGAAGAGTGCATTCTAGCCTGTCGGGGTGTGCAAGGTGEGACCTTTEAGAGGCAGCTCTGGCGECTCAGGCGA
CTTTCCCCCAGGGCCCCTCCATGGAAAGGCGCCATCCAGTETGCTCTGGCACCTGTCAGCCCACCCAGTTC
CGCTGCAGCAATGECTGCTGCATCGACAGTTTCCTGGAGTGTGACGACACCCCCAACTGCCCCGACGCCTC
CGACGAGGCTGCCTGTGAAARATACACGAGTGGCTTTGACGAGCTCCAGCGCATCCATTTCCCCAGTGACA
AAGGGCACTGCGTGGACCTGCCAGACACAGGACTCTGCAAGGAGAGCATCCCGCGCTGGTACTACAACCCC
TTCAGCGAACACTGCGCCCGCTTTACCTATGGTGGTTGTTATGGCAACAAGAACAACTTTGAGGAAGAGCA
GCAGTGCCTCGAGT CTTGTCGCGECATCTCCAAGAAGGATGTGTTTEGGCCTCGAGEGCGGGAAATCCCCATTC
CCAGCACAGGCTCTGTEGAGATGECTEGTCACAGTETTCCTGGTCATCTGCATTGTGETGGTGGTAGCCATC
TTGEGTTACTGCTTCTTCAAGRACCAGAGAAAGGACTTCCACGGACACCACCACCACCCACCACCCACCCC
TGCCAGCTCCACTGTCTCCACTACCGAGGACACGGAGCACCTGGTCTATAACCACACCACCCGGCCCCTCT
GAGCCTEGGTCTCACCEGCTCTCACCTGGCCCTEGCTTCCTGCTTGCCAAGGCAGAGGCCTGGECTGGGAAA
AACTTTGGAACCAGACTCTTGCCTGTTTCCCAGGCCCACTGTEGCCTCAGAGACCAGGGCTCCAGCCCCTCT
TGGAGAAGTCTCAGCTAAGCTCACGTCCTGAGAAAGCTCARAGGTTTGGAAGGAGCAGAAAACCCTTGGGC
CAGAAGTACCAGACTAGATGGACCTGCCTGCATAGGAGTTTGGAGGAAGTTGGAGTTTTGTTTCCTCTGTT
CAAAGCTGCCTGTCCCTACCCCATGGTCGCTAGCGAAGAGGAGTGCEGTEGTGTCAGACCCTGEGAGGCCCCAA
CCCTGTCCTCCCGAGCTCCTCTTCCATGCTGTGCECCCAGGECTEGCGAGGAAGCGACT TCCCTGTGTAGTTT
GTGCTGTAAAGAGTTGCTTTTTGTTTATTTAATGCTGTGGCATGGGTGARGAGCAGGGGAAGAGGCCTGTT
TGGCCTCTCTGTCCTCTCTTCCTCTTCCCCCAAGATTGAGCTCTCTGCCCTTGATCAGCCCCACCCTGGCC
TAGACCAGCAGACAGAGCCAGGAGAGGCTCAGCTGCATTCCGCAGCCCCCACCCCCAAGGTTCTCCAACAT
CACAGCCCAGCCCACCCACTGGGTAATAAAAGTGGTTTGTGGAAAAAAAAAANAANAARAAAANADAAA
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FIGURE 2

MAPARTMARARLAPAGIPAVALWLLCTLGLOQGTQAGPPPAPPGLPAGADCLNSFTAGVPGFVLDTNASVS
NGATFLESPTVRRGWDCVRACCTTONCNLALVELQPDRGEDAIAACFLINCLYEQNFVCKFAPREGFINY
LTREVYRSYRQLRTQGFGGSGI PKAWAGIDLKVQPQEPLVLKDVENTDWRLLRGDTDVRVERKDPNQVEL
WGLKEGTYLFQLTVTSSDHPEDTANVTVTVLSTKQTEDYCLASNKVGRCRGSFPRWYYDPTEQICKSFEVY
GGCLGNKNNYLREEECILACRGVQGGPLRGSSGAQATFPQOGPSMERRHPVCSGTCQPTQFRCSNGCCIDS
FLECDDTPNCPDASDEAACEKYTSGFDELQRIHFPSDKGHCVDLPDTGLCKESIPRWYYNPFSEHCARFT
YGGCYGNKNNFEEEQQCLESCRGISKKDVFGLRREIPIPSTGSVEMAVTIVFLVICIVVVVAILGYCFFKN
QRKDFHGHHHHPPPTPASSTVSTTEDTEHLVYNHTTRPL
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International Appiication Ne. PCTAS 00 R4756

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box I.2

Present claims 1,2,9 and 20~38 relate to a product defined by reference
to a desirable characteristic or property, namely that it acts as an
{ant)agonist for the PRD256 protein.

The claims cover all compounds having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of ArticTe & PCT for anly a very
Timited number of such compaunds. In the present case, the claims so lack
support, and the application so lacks disclosure, that a meaningful
search over the whale of the claimed scope is impassible. Independent of
the above reasaning, the claims also lack clarity (Article & PCT). An
attempt is made fo define the compound by referepce to a result to be
achieved. Agaim, this Yack of clarity in the present case is such as to
render a meaningful search over the whole of the claimed scope
impossible. Conseguently, the search has been carried out for those parts
af the clatms which appear to be clear, supported and disclosed, namely
those parts relating to antibodies specific for PROZSE and anti-sense
molecules, complemantary to the nucleic acid encoding PROZ256.

The applicant’s attention is drawn to the fact that clafms, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
internationat preliminary examination (Rule 66.1{e} PFCT). The applicant
is advised that the EPO policy when acting as an Internatianal
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt af the search report or during any Chapter II procedure.
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