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#define M

* 7 is average of EQ
* B is average of ND
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/* value of a match with a stop */
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/*

*/’

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

(36) JP 2008-505182 A 2008.2.21

£1 ()

#define MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 24 /* don't continue to penalize gaps larger than this */

#define JIMPS 1024 /* max jmps in an path */

#define MX 4 /* save if there's at least MX-1 bases since last jmp */
#define DMAT 3 /* value of matching bases */

#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 PINS1 4 /* penalty per residue */

struct jmp {
short n[MAXIMP];
unsigned short x] MAXJMP];

|5

struct diag {

int score;
long offset;
short jmp;

struct jmp p;

|

struct path {

/* size of jmp (neg for dely) */
/* base no. of jmp in seq x */
/* limits seq to 2716 -1 */

/* score at last jmp */

/* offset of prev block */
/* current jmp index */
/* list of jmps */

int spc; /* number of leading spaces */

short n[JMPS];
int x[JMPS];

5;

char *ofile;
char *namex|[2];
char *prog;
char *seqx[2];
int dmax;

int dmax0;

int dna;

int endgaps;
int gapx, gapy;
int lenO, lenl;
int ngapx, ngapy;
int smax;

int *xbm;

long offset;

struct diag  *dx;
struct path - pp[2];

/* size of jmp (gap) */
/* loc of jmp (last elem before gap) */

/* output file name */
/* seq names: getseqs() */
/* prog name for err msgs */
/* seqs: getseqs() */
/* best diag: nw() */
/* final diag */
/* set if dna: main() */
/* set if penalizing end gaps */
/* total gaps in seqs */
/* seq lens */
/* total size of gaps */
/* max score: nw() */
/* bitmap for matching */
/* current offset in jmp file */
/* holds diagonals */
/* holds path for seqs */

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"

I I

*

* The program may create a tmp file in /tmp to hold info about traceback.

* QOriginal version developed under BSD 4.3 on a vax 8650

*/

#include "nw.h"

#include "day.h"

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

}

static _pbval[26] = {
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"))

3
main(ac, av)
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[l1];

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 */}

main
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/* 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()

{

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, row1 */
int mis; /* score for each type */

int ns0, insl; /* msertion penalties */
register id; /* diagonal index */

register 1j; /* ymp index */

register *col0, *coll; /* score for curr, last row */
register XX, YV, /* 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;

smax = -10000;

if (endgaps) {

for (col0[0] = dely[0] = -ins0, yy = 1; yy <=lenl; yy++) {

colO[yy] = dely[yy] = colO[yy-1] - ins1;
ndely[yy] = yy;

¥
col0[0]1=0; /* Waterman Bull Math Biol 84 */
¥
else
for (yy = I yy <=lenl; yy++)
dely[yy] = -ins0;
/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <= lenO0; 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;
H
else {
col1[0] =0;
delx = -ins0;
ndelx =0;

nw
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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'l;
/* update penalty for del in x seq;
* favor new del over ongong del
* ijgnore MAXGARP 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] -= insl;
ndely[yy]++;
¥
} else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[vy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
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 = insl;
ndelx++;
¥
} else {

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

} else
ndelx++;

H

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

*/

id=xx-yy+lenl - 1;
if (mis >= delx && mis >= dely[yy])
coll[yy] = mis;

A 2008.2.21
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else if (delx >=dely[yy]) {
coll[yy] = delx;
i = dx[id].jmp;
if (dx[id] jp.n[0] && (!dna || (ndelx >= MAXJIMP
&& xx > dx[id].jp.x[1jHMX) || mis > dx[id].score+DINS0)) {
dx[id].ymp++;
if (++ij >= MAXJMP) {
writejmps(id);
iy = dx[id].ymp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id].jp.n[ij] = ndelx;
dx[id]jp.x[1j] = xx;
dx[id].score = delx;
}
else {
coll[yy] = dely[yy];
1j = dx[id].ijmp;
if (dx[id].jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[1d] jp.x[ij HMX) || mis > dx[id].score+DINS0)) {
dx[id].iymp++;
if (++1; >= MAXJMP) {
writejmps(id);
ij = dx[id].ijymp = 0;
dx[1d].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);
}
}
dx[id] jp.n[ij] = -ndely[yy];
dx[id]jp.x[1j] = xx;
dx[id].score = dely[yy];

¥
if (xx == len0 && yy <lenl) {
/* last col
*/
if (endgaps)
coll]yy] -= insO+ins1*(lenl-yy);
if (coll[yy] > smax) {
smax = coll[yy];
dmax =1d;

}

3
if (endgaps && xx < len0)

coll[yy-1] -= insO+ins1 *(len0-xx);
if (coll[yy-1] > smax) {

smax = coll[yy-1];

dmax = id;
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tmp = col0; col0 = coll; coll = tmp;

}
(void) free((char *)ndely);
(void) free((char *)dely);
(void) free((char *)col0);
(void) free((char *)coll);

Rad
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/*

*

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

* 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 (hame, [num}, seq, [num]): dumpblock()
* stars() - -put a line of stars: dumpblock()

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

*/

#include "nw.h"

#define SPC 3

#define P_LINE 256  /* maximum output line */
#define P SPC 3 /* space between name or num and seq */
extern _day[26][26];

int olen; /* 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], len1);

olen = 60;
Ix = lenO;
ly = lenl;

firstgap = lastgap = 0;

if (dmax <lenl-1){ /*leading gap inx */
pp[0].spc = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

else if (dmax >lenl - 1) { /* leading gap iny */
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(lx, ly, firstgap, lastgap);
pr_align();  }

print
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/%
* trace back the best path, count matches
*/
static
getmat(Ix, ly, firstgap, lastgap) getmat
int Ix, ly; /* "core" (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */

int nm, 10, 11, siz0, sizl;
char outx[32];
double pct;
register n0, nl;
register char - *p0, *pl;
/* get total matches, score
*/
10 =11 = 8120 = sizl = 0;
p0 = seqx[0] + pp[1].spc;
pl =seqx[1] + pp[0].spc;
n0 =pp[1].spc+1;
nl =pp[0].spc + 1;
nm = 0;
while ( *p0 && *pl ) {
if (siz0) {
pl++;
nl++;
s1z0--;

10

20

b

else if (sizl) {
pO++;
n0++;
sizl--;

else {
if (xbm[*p0-'A"l&xbm[*p1-'A"])
nmt+;
if (n0++ == pp[0].x[10])
siz0 = pp[0].n[i10++]; 30
if (n1++==pp[1].x[11])
sizl = pp[1]n[il++];
p0++;
pl++;
}
b
/* pct homology:
* if penalizing endgaps, base 1is the shorter seq
* else, knock off overhangs and take shorter core
*/
if (endgaps)
Ix = (len0 < len1)? lenO : leni;
else 40
k=(Ix<ly)?kx: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);
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fprintf(fx, "<gaps in first sequence: %d", gapx);

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);

h
if (dna)
fprintf(fx,

JP

2008-505182 A

"\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)? "" : "'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 y[21; /* ymp 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_align()

{

int nn; /* char count */
int more;
register I

for i= 0,lmax=0;1<2;1++) {
nn = stripname(namex[i]);
if (nn > Imax)
Imax = nn;
ncfi] =1;
ni[i]=1;
siz[i] = y[1] = 0;
ps[i] = seqx[i];
poli] = out[i];

2008.2.21
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pr_align
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for (nn =nm = 0, more = 1; more; ) {
for 1=more=0;1<2;1t++){

* do we have more of this sequence?

*/
if (1 ps[il)
continue;
moret++;
if (pp[i].spc) {  /* leading space */
*po[iJ++=""
pp[i].spe--;
¥
elseif (siz[i]) { /* inagap™*/
*polij++="-,
siz[1]--;
¥
else { /* we're putting a seq element
*/
*po[i] = *psli];
if (islower(*ps[i]))
*ps[i} = toupper(*ps[i]);
po[il++;
ps[i]++;
/*
* are we at next gap for this seq?
*/
if (nifi} == pp[i].x[u[i]}) {
/*
* we need to merge all gaps
* at this location
*/
siz[i] = pplil.nfiilil+1;
while (ni[i] == pp[i].x[1j[i]])
siz[i] += pp[i].n[i[i]++];
}
ni[i]++;
¥
}
if (++nn == olen || Imore && nn) {
dumpblock();
for (1=0;1<2;1++)
poli] = outli];
nn=0;
}
}
}
/*
* dump a block of lines, including numbers, stars: pr_align()
*/
static
dumpblock()
{

register i;
for 1=0;1<2;1++)
*pofi]-- = 0",

JP 2008-505182 A 2008.2.21
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(void) putc("n', fx);
for 1=0;1<2;1++) {

if (*out[1] && (*out[i] !=""|] *(po[i]) I="")) {
if 1==0)
nums(i);
if (1==0 && *out[1])
stars();
putline(i);

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

R

/%

* put out a number line: dumpblock()

*/
static
nums(ix)
int iX; /* index in out[] holding seq line */
{
char nline[P LINE];
register L]
register char  *pn, *px, *py;
for (pn =nline, 1= 0; i <lmax+P_SPC; i++, pnt+)
*pn=""
for (i = nclix], py = out[ix]; *py; py++, pn++) {
if (py =" || *py = "-)
*pn=""
else {
if (1%10==0] (1=1 &&nc[ix] I=1)) {
1=0<0)?-1:1
for (px =pn; j; j /=10, px--)
*px =3%10 +'0;
if (1<0)
*px =
3
else
*pn="";
1+t
¥
b
*pn="0";
nefix] =1;
for (pn = nline; *pn; pnt+)
(void) putc(*pn, fx);
(void) putc("n', x);
/’*

* put out a line (name, [num], seq, [num]): dumpblock()
*/
static
putline(ix)
int 1IX:

JP 2008-505182 A 2008.2.21
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int i
register char *px;
for (px = namex|[ix], 1= 0; *px && *px I=""; px++, i++)

(void) putc(*px, x);
for (; 1 <Imax+P_SPC; i++)
(void) pute(' ', fx);

/* these count from 1:
* ni[] is current element (from 1)
* ne[] 1s number at start of current line
*/
for (px = out[ix]; *px; px++)

(void) putc(*px&0x7F, fx);
(void) putc("n', x);

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

if (*out[0] | (*out[0] == ' && *(po[0]) =" |
Pout{ 1] (out[1]=="" && *(po[1]) ="")

return;

px = star;

for (i =Imax+P_SPC; i;1--)
Fpxtt="1

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

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

cx ="*"
nm++;
}
else if (!dna && day[*pO0-'A'][*p1-'A'] > 0)
cx=""
else
cx=""
}
else
cx=""
*px++ = cx;
}
*px++="\n";
*px ="\0";

JP 2008-505182 A 2008.2.21
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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 *px, *py;

py = 0;

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

if (Fpx =="/")
py =px+1;
if (py)

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

JP 2008-505182 A 2008.2.21
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/5
* 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  Iseek();

* remove any tmp file if we blow

*/
cleanup(i)
int 1
{
if (f))
(void) unlink(jname);
exit(i);
h
/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 */
int *len;  /* seqlen */

{
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 2008-505182 A 2008.2.21
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fprintf(stderr,"%s: malloc() failed to get %d bytes for %s\n", prog, tlen+6, file);

exit(1);
H
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))
*pyt+ = *px; 10
else if (islower(*px))
*py-++ = toupper(*px);
if (index("ATGCU",*(py-1)))
natgct++;
¥
¥
Tpyt+t+ =107
*py ="0";
(void) fclose(fp);
dna = natgc > (tlen/3);
return(pseq+4);
¥
char  * 20
g_calloc(msg, nx, sz) g calloc
char  *msg; /* program, calling routine */
int nx, Sz; /* number and size of elements */
{
char *px, *calloc();
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);
} 30
/*
* get final ymps from dx[] or tmp file, set pp[], reset dmax: main()
*/
readjmps() readjmps
{
int fd=-1;
int siz, 10, 11;
register 1, j, xx;
if () {
(void) fclose(fj);
if ((fd = open(jname, O_RDONLY, 0)) < 0) {
fprintf(stderr, "%s: can't open() %s\n", prog, jname); 40

cleanup(1);
}
}
for (1=10 =11 = 0, dmax0 = dmax, xx = len0; ; 1++) {
while (1) {
for (j = dx[dmax].ijmp; j >= 0 && dx[dmax] jp.x[j] >= xx; J--)

>
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if j <0 && dx[dmax].offset && 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 (1 >=JMPS) {
fprintf(stderr, "%s: too many gaps in alignment\n", prog);
cleanup(1);

}

if(j>=0){
siz = dx[dmax] jpn[j];
xx = dx[dmax].jp.x[j];
dmax += siz;

if (siz <0) { /* gap in second seq */
pp[1]n[il]=-siz;
XX +=siz;
Fid=xx-yy+lenl-1 */
pp[1]1.x[11]=xx - dmax + lenl - 1;
gapy++;

ngapy -= siz;

/* 1ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP;
il++;

else if (siz> 0) { /* gap in first seq */
pp[0].n[10] = siz;
pp[0].x[10] = xx;
gapx++;
ngapx += siz;
/* ignore MAXGAP when doing endgaps */
siz = (siz < MAXGAP || endgaps)? siz : MAXGAP;

10++;
3
3
else
break;
b
/* reverse the order of jmps */

for (j = 0,10--; j <i0; j++, 0--) {
1=pp[0].n[j]; pp[0].n[j] = pp[0].n[i0]; pp[0].n[i0] = i
| i =pp[0].x[j1; pp[0].x[i] = pp[0].x[i0]; pp[0].x[i0] = i;

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

¥
if (fd >=0)
(void) close(fd);
if (1) {
(void) unlink(jname);
fi=0;
offset = 0;
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/*
* write a filled ymp struct offset of the prev one (if any): nw()
*/
writejmps(ix) writejmps
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, £j);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, f});
}
googooao
x2
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30
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INTERNATIONAL SEARCH REPORT Iggggnational application No
P1/US2005/023413
A. CLASSIFICATION OF SUBJECT MATTER
co7Kise/24 A61K39/395 C12ql/68 B01N33/574  GOLN33/50
A61P35/00  CO7K16/24  GOIN33/574 Ci201/68

According to International Patent Classification {JIPC) orto both maticnal classification and IPG
B. FIELDS SEARCHED
Minimum documsntation seerched (classification systern followed by classlHication symbos)

Documentation searched other than minimum deocumentation to the extent that such decuments are Included in the fields searched

Electronlt data base consulted during the intemational search {name of deta base and, whare practical, search 1srms used)

EPO-Internal, Sequence Search, BIQSIS, EMBASE, PAJ, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Gategory* | Cltatlon of document, with indicatlon, where appropriata, of the relevant passages

Rafevant to daim No.

X MARSHALL AAROMN J ET AL: "FDC-SP, a novel
secreted protein expressed by follicular
dendritic cellis."

JOURMAL OF IMMUNOLOGY (BALTIMORE, MD. :
1950) 1 SEP 2002,

vol. 169, no. 5,

1 September 2002 (2002-09-01), pages
2381-2389, XP002372999

ISSN: 0022-1767

figure 2

46-71 "

-f—

m Furthar documents are lsted in the continuation of Box C. D See patent famlly annex.

* al catagories of cltad di is
Spedial cata s af cltad documay "T" later document published after the International filing date

"E’ sarller document but published on or afler the intsrnationsl
filing date

"L* doctment which may throw doubts on priofity claim(s) or
which Is cllad to establish the publication date of another
citation or other spedlal reason {as specified)

*O* document refarcing e an oral disclastire, use, axhibitfon ar
okher means

"F' document published prior to the Internalional filing dele b
later then the priority dats clalmsd

" ar . or priority date and not in cenflict with the application but
A' document defining the general stale of the ant which Is nol byl by
conslderad to ba of particular relavance m‘ivaad n}ijo#“demnd the principle or theaty underiying the

"X document of paricular relevance; the clakmed invention
cannot be considered novel or cannot be considered 1o
Iinvolve an invantive stap when the document is taken alons

*y* doocument of particular relevance; the claimed invention
cannot be considered to invelve an invantive step when the
docurment is combinad witl one or more other such docu—
{netﬂls. :r;tuoh combination being obvicus to & person skilled
n the art.

*&" documeni membar of tha same patenl family

Date of the actual compietion of the internatienal search

30 March 2006

Oule of maiting of the inlernational ssarch report

11/05/2006

Name and malling address of the 1SA/

European Paleni Office, P.B. 5818 Patantlaan 2
NL — 2280 HV Rijswilk

Tel. (+31-70) 340-2040, Tx. 31 661 epo nl,
Fax: (4+31-70) 340-3016

Autharized officer

Ulbrecht, M

Fom POTASA!Z10 (second sheet) (Apil 2008)
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C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANY

Calagony™

Chation of document, with Indication, where appropriate, of the retevant passages

Relevant 1o claim No.

X

-& DATABASE UniProt [Onlinel

1 October 2002 (2002-10~01), "Follicular
dendritic cell secreted peptide precursor
(FDC-SP) (FDC secreted protein)."”
XPD02374850

retrieved from EBI accession no.

UNIPROT :08NFU4

Database accession no. Q8NFU4

the whole document

PAN ZENGGANG ET AL: "Two newly
characterized germinal center
B-cell-asscciated genes, GCET1 and GCET2,
have differential expression in normal and
neopltastic B cells.”

THE AMERICAN JOURNAL OF PATHOLOGY. JUL
2003,

vol. 163, no. 1, July 2003 (2003-07),
pages 13k-144, XPQ02373000

ISSN: 0002-9440

the whole document

MARSHALL A J ET AL: "FDC-SP, A NOVEL
SECRETED PROTEIN EXPRESSED BY FOLLICHLLAR
DENDRITIC CELLS”

FASEB JOURNAL,

vol. 16, no. 4,

24 April 2002 (2002-04-24), page A721,
XP009Q55455

the whole document

MARSHALL A J: "FOLLICULAR DENDRITIC CELL
SECRETED PEPTIDE (FDC-SP) IS A NOVEL
CHEMOTACTIC FACTOR SPECIFIC FOR B CELLS
ACTIVATED BY T-DEPENDANT SIGNALS"
FEDERATION OF AMERICAN SOCIETIES FOR
EXPERIMENTAL BIOLOGY. ANNUAL MEETING.
ABSTRACTS OF PAPERS, XX, XX,

vol. 18, no. 4/5, April 2004 (2004-04),
page All44,ABSTRNO77401, XP0O09(G55456

the whole document
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ternational application No.

INTERNATIONAL SEARCH REPORT PCT/US2005/023413

Box i Observations whera certain claims were found unsearchable (Continuation of item 2 of first sheet)

This Intemnational S8earch Report has not been established In respect of certaln daims under Article 17{2){a) for the following reasons:

. latms Nos.: - _ 1
! m geiau‘:e they relate to sub:}en? naéﬂﬁzrgﬁot‘r‘e%ﬁirezi%o lgea ;e-larrReaJl:t)r1ﬁl Mgority, namsaly:
Atthough claims 1-27, 38-45 and 72 are directed to a method of treatment of

the human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirsments to such
an extent that no meaningful international Search can be carried out, specifically:

3. D Glaims Nos.: '
becausa they are dependent claims and ars not drafted In accordance with the second and third sentences of Rule 6.4(a).

Bax Il Observaiions where unity of invention is lacking {Continuation of item 3 of first sheet)

This international Saarching Autharity found multiple inventions In this international application, as foitows:

1. D As all reguired additfonal search fess were tmely pald by the applicant, this International Search Repart covers all
searchable claims,

2. |:| As all searchable claims could be searched without effort Jusiiiying an addifonal tee, Tl Authorty did not invite payment
of any additional fee.

3. D Ag only some of the required additional search fees wers imely paid by the applicant, this International Search Beport
covers only those cladms for which fees ware pald, specifically clakns Nos.:

4. l:l No required addilional search faes were imely pald by the applicant. Consequently, tis Internalional Search Report is
restricted fo the Invention first mentioned in the claims; it Is coverad by clalms Nos.:

Remark on Protest I:] The additional ssarch fess ware accompaniad by the applieant’s protest.

|:| No grotast accompanied the payrment of adcional ssarch fess,

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)
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