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* value of a match with a stop %/

_M; stop-stop = 0; F (joker) match =0

-8
_day[26}{26] = ¢

M

* C-C increased from 1210 15

* Z is average of EQ
* B is average of ND
* match with stop is

*
*/
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/*
*
#include <stdio.h>
Hinclude <ctype.h>
Hdefine MAXIMP 16 /* max jumps in a diag */
#define MAXGAP 24 f* don't continue to penalize gaps larger than this */
Hdefine IMPS 1024 /* max jmps in an path */
Hdefine 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 DINS] i /* 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 ¥/
% /* limits seq to 2716 -1 ¥/
struct diag {
int score; /* score at last jmp */
long offset; /* offset of prev block %/
short ijmp; {* current jmp index */
struct jmp jp; /* list of jmps */
b
struct path {
int spc; /* number of leading spaces */
short  nfJMPS]; /* size of jmp (gap) */
int X[IMPS]); /* 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* 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 scqs */
int len0, lenl; /* seq lens */
int NEapx, ngapy; * tota] 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 prl2); /* holds path for seqs */
char *calloc(), *malloc(), *index(), *strepy();
char *getseq(), *g_calloe();
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/* Necdleman-Wunsch alignment program
*
* usage: progs filel file2
where fite] and file2 are two dna or two protein sequences.
The sequences can b in upper- or lower-case an may contain ambiguity
Any lines beginning with ', *>' or '<" are ignored :
Max filc 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”

L IR IR N ER 3

*

* 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 k"

#include "day.h"

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

static _pbval[26] = {
1, 2j(1<=<(DAN|(1<<(N'-'A'}), 4, 8, 16, 32, 64,
128, 256, OXFFFFFFF, 1<<10, 1<<l11, 1<<12, 1<<13, 1<<14,
1=<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<2], 1<<22,
1<<23, 1<<24, 1<<25|(1<<(E-ANN 1 <<('Q-AY)

3
main(ac, av)
main
int ac;
char *av[];
{
prog = av{0];
if(ac=3){
fprintf(stderr,"usage: %s filel file2\n", prog);
(printf{stderr,"where file] and file2 arc two dna or two protein sequences.\n"Y;
fprintf{stderr,"The sequences can be in upper- or lower-caseln®);
fprintf{stdexr," Any lines beginning with '}’ or '<' are ignored\n®);
fprintf{stderr,"Output is in the file \"align.out\"\n");
exit(1);
}

namex[0] = avf1];

namex[1] = avf2),

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

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

nw(); /* fill in the matrix, get the possible jmps */
readimps{); f* get the actual jmps %/

print(); /* print stats, alignment */

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

*toagapinseqy.

*

ow(
nw

{
char *px, *py: /* seqs and ptes ¥/
int *ndely, *dely; {* keep track of dely */
int ndelx, delx; * keep track of delx */
int *imp; /* for swapping row0, rowl */
int mis; /* score for each type %/
int ins0, insl; /* insertion penalties */
register id; * diagonal index */
register ij; /* jmp index */
register *c0l0, *coll; /* score for curr, last row ¥/
register XX, YY; /* index into seqs */

dx = (struct diag *)g_calloe("to get diags”, lenO+enl+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 col", lenl+1, sizeof{int)),
coll = (in¢ *)g_calloc("to get call™, lenl+1, sizeof(int));
ins0 = {dna)? DINSO : PINSC; ‘

insl = (dna)? DINS] : PINSY;

smax = -1000G,
if (cndgaps) {
for (col0[0] = dely[0} = -ins0, yy = 1; yy <= lenl; yy++) {
colQ[yy] = deiy[yy] = colOfyy-1} - insl;
ndely{yy] = yy;

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

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

/* fill in match matrix
*/
for (px = sequ[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col
*f
if (endgaps) {
if(xx==1)
col1[0] = delx = -(insO+ins1);
else
col1[0] = delx = col0[0] - insl;
ndelx = xx;

else {
collf0] =,
delx = -ins0;
ndelx = 0;



(61) uoboooboooboaobod

1 1 =
- AW
for (py = seqx(f1], yy = 1, yy <= lenl; py++, yy++) {

mis = col0[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 (col0[yy] - insO >=dely[yy]) {

dely[yy} = colO{yy}] - (insO+insl);
ndely[yy] = 1;

) else {
dely[yy] -=insl;
ndely[yy]++,
}
}else {
if (col0[yy] - (insO+insl) >= delyfyy]) {
delyfyy} = colO[yy] - (in=0+insl);
ndelyfyyl = 1;
} else
ndely[yy]++;
H

/* update penalty for del in y seq;
* favor new del over ongong del
*
if (cndgaps || 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+insl) >= delx) {
delx = collfyy-1] - (insO+insl};
ndelx =1,
} else
ndelx++;

/* pick the maximum secore; we're favoring
* mis over any del and delx over dely
*f
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e W
d=xx-yy+leni-1;
if (mis >= delx && mis >= dely[yy])
colllyy] = mis;
else if (delx >= dely[yy]) {
colifyy] = delx;
ij = dx[id}.ijmp;
if (dx[id].jp.nj0] && (Idna || {ndelx >= MAXIMP
&& xx > dx[id] jp.x[ij]+MX} || mis > dx{id].score+DINSO0)) {
dx[id]ijmp++;
if (++ij >= MAXTMP) {
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.xfij} = xx;
dx[id].score = delx;
}
else {
coll[yy] = delylyy];
1j = dx[id).ijmp;
if (dx[id] jp.n{0] && (!dna || (ndely{yy} >= MAXIMP
&& xx > dx{id]).jp.x{ij]+MX]) || mis > dxfid].score+DINSC)) {
dxfid].ijmpt++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp =~ O;
dx{id].offsct = offset;
offset += sizeof(struct jmp) + sizeof(offsct),
}
}
dx[id).jp.nfijj = -ndely[yy}];
dx[id] jp.x[ij] = x5
dx[id].score = dely[yy};

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

}

}
if (endpaps & & xx < len0)

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

smax = coll[yy-1];

dmax = id,

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

}

(void) frec((char *)ndely);

(void) free((char *)dely),

{void) free{(char *)col0),

(void) free{(char *)oll); }
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I
*

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

* gtatic:
* getmat() -- trace back best path, count maiches: print()
* pr_align(} -- print alignment of described in array pf ] print)
* dumpblock() -- dump a bleck of lines with numbers, stars: pr_align()
* nurns() - put out a number line: dumpblock()
* putline() -- put out a linc (name, [num], seq, [num]): dumpblock()
¥ stars() - -put a line of stars: dumpblock()
* stripname() -- strip any path and prefix from a seqname
%/
#include "nw.h"

Hdefine SPC 3
HdefineP_ 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 fength %/
FILE *i /* output file */
print()
print
{
int ix, ly, firstgap, lastgap; * overlap %/

if ((fx = 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 = len0;

ly = lenl;

firstgap = lastgap = 0;

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

pp[0).spe = firstgap = lenl - dmax - 1;
ly -= ppl0].spc;

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

}

if (dmax0 <len0 - 1) { /* traifing gap in x %/
lastgap = len® - 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();
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it
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap)

int k, ly; /* "core" (minus endgaps) */

int firstgap, lastgap; /* leading trailing averlap */
{

int nm, {0, il, siz0, sizl;

char outx[32];

double pot,

register no, ni;

register char *n0, *pl;

/* get total matches, score

*
i0=il =siz0 =sizl =0,
p0 = seqx{0] + pp{1).spc;

pl = seqx(1] + pp{0}.spe;
n0 =pp[ilspc+ 1,
nl =pp[0].spc+ 1;

nm ={;
while { *p0 && *pi )} {
if (siz0) {
pl+t
nl++;
§iz0~;
}
else if (sizl} {
pa+t;
no++;
sizl-—;
}
else {
if (xbm[*p0-'A"1&xbm[*p1-'A"])
nm++;,
if (n0++ == pp[01.x[i0])
siz0 = pp[0T.afi0++],
if (al++ == pp[1].x{il])
sizl = pp[1).nfil++};
pO++
pl+t
}
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 : fenl;
else
k=({x<ly)?lx:ly;
pet = 100.*(double)nm/i double)ix,
fprintf{fx, "n"),

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

nm, (nm == )7 "* : "es", Ix, pet);

uoboooboooboaobod
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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);
it (zapy) (
(void) sprintf{outx, * (%d %s%s)",
ngapy, (dna)? "base":"residue”, (ngapy == 1)? "":"s");
fprinti{fx,"%s", outx);

}
if (dna)
fprintf(ix,
"n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSO, DINS1), '
clse
fprintf{fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n”,
smax, PINSO, PINSI);
if (endgaps)
fprintf{fx,
"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base” : "residue”, (firstgap == 1)7 "™ : "s",
lastgap, (dna)? "base™ : "residuc", (lastgap == 1)? " : "s");
else
fprintf{fx, "<endgaps not penalized\n");
} .
static nm; f* matches in core - for checking */
static Imax; {* lengths of stripped file names */
static 21, /* jmp index for a path */
static nef2]; /* number at start of current line %/
static nif2]; * current elem number -- for gapping */
static sizf2];
static char *ps{2]; {* ptr to current element */
static char *pol2]; /* pir to next output char slat ¥/
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, lmax=0;i <2y i+4) {
nn = stripname(namex{i]);
if (nn > Imax)
Imax = nin;

ncfi] = 1;

nili]=1;

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

psli]l = seqxfi];

pofi] = out(i; ¥
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for (nn = nm =0, more = 1; more; ) {
for(i=more=0,i<2; i+4) {
I*
* do we have more of this sequence?
*/
if (t*psli})
continue;
nore++;
if (pp[il.spe) { * leading space ¥/
*poliji+=""
pp(i)-spe--;

}
elseif (siz{i){ /*inagap¥/
*pofipr+="1,

sizfi]--;
H
else { * we're putting a seq element
*f
*pofi] = *pslil;
if (istower(*ps[i}))
_ *psli] = toupper(*psfil);
polil+;
pslil++
" .
* are we at next gap for this seq?
*/
if (ni(i] ==; fp{i]-XIij[i]]) {
* we need to merge all gaps
* at this location
*/
siz[i] = pp[i]n[ij{i]++];
while (ni[il = pplil x[_ij{i]]) )
siz[i] 4= pp{ilafy[i]++];
nifi]++,
}
if (++nn == olen {| Imore && nn) {
dumpblock(),
for (i=0; i <2; i++)
poli] = cutfi);
nn=0;
}
H
}
,i
* dump a block of lines, including numbers, stars: pr_align()
¥/
static
dumpblock()
dumpblock
{
register i;

for (i=0;i<2; 1++)
*poli]-- = "0}

uoboooboooboaobod

..pr_align



fprintf{fx, star};
HiE=—1}
nums(i};
}
}
}
/*
* put out & number line; dumpblock()
./
static
nums(ix)
int 1, * index in out] ] holding seq linc ¢/
{
char nline[P_LINE],
register L
register char *pn, *px, *py;
for (pn =nline, i = 0; i < lmax+P_SPC; i++, pnt+)
‘Pﬂ =t ‘-,
for (i = nelix], py = out[ix]; *py; py++, pn++) {
ir(*py=""|1 *py =="") :
*on=""
else {
H{%10==0 || {i = } && nefix]} t= 1)) {
=<0+
for (px = pn; j; j /= 10, px--)
*px=j%10+ 0"
if(i<0)
*px =
3
else
) tpn = '-’
rHy
}
H
*pn = "0,
nefix] = i;
for {pn = nline; *pn; pnt+)
(void) putc(*pn, fx);
(void) pute(n’, fx);
H
/l
* put out a line (name, {num), seq, frum]): dumpblock()
L]
static
putline(ix) .

€]

{void) putc('a, fx);
for (i=0,1<2 i+ {
if (*our]i} && (*outli] '=""{ *(paliD ="M {

if(i==0)
nums(i),

H({i==0&& *out[1))
stars();

putline(iy,
if (i == 0 && *om(i])

int ix; £

uoboooboooboaobod
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int i
register char X,
for (px = namex{ix], i = 0; *px && *px I="% pxt+, i+H)

(void) pute(*px, fx),
for (; i <Imax+P_SPC; i++)

{void) pute(’ ', Ix};
/* these count from 1:

* ni[ ] is current clement (from 1)
* nef § is number at start of current line

*
for (px = outfix]; *px; px++)
(void) pute(*px&0xTF, fx);
(void) pute(\n', fx),
}
[*

* put & line of stars (seqs always in out[0], out[1]): dumpblock()
* _

static

stars()
stars

{ - .
int 1

register char ‘:pO, *pl, ex, *px;

i (2outf0] § (outfo) == && *(pofOD =" |
*out{1] || (*out[1] =="" && ¥po[i])=="")

return;

px = star;

for (i = Imax+P_SPC, i; i--)
*pxtt =t

for (p0 = out{0], p1 = out{1]; *p0 && *pl; pO++, pi++) {
if (isalpha(* p0) && isalpha(*p1)) {
if (xbm[*p0-'A"&xbm{* p1"A"]) {
cX = '*';

nm++;

H
else if (\dna && _day[*pd-'A"][*pl-'A"] > 0)

cx =Y
else
ex="* n;
}
else
cx ="' q;
Fpxtt = o
¥px+d ="y

*px = 0"

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

register char *px, *py;

py =0,
for (px = pn; *px; px++)
if (*px ==/
py=px+1;
if (py)
(void) strepy(pn, py);
return{strlen{pn));

uoboooboooboaobod
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It

* cleanup() — cleanup any tmp file

* petseq() - read in seq, set dna, len, maxfen

* g_calloc() — calloe() 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 *iname = "AmphomgdXXXX™, /% tmp file for jmps */
FILE *7;
int cleanup(); ¥ cleanup tmp file ¥/
long Iseek();
1*
* remove any tmp file if we blow
*f
cleanup(i) cleanup
int i;
if(fj)
(void) unlink(jname};
exit(i),
}
f*

¥ read, return pir 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; /*seqlen ¥
{
char linef1024], *pseq;
register char *px, *py;
int .natge, tlen;
FILE *p;

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

H

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

}
pseq(0] = pseq[1] = pseq2] = pseq(3} = W,
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.getseq
PY = pseq +4;
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (Hine ==, § *line == '<' || *line == %'}
continue;
for (px = line; *px ="', px++) {
if (isupper(*px))
*py++ = *px;
else i (islower(*px))
*py++ = toupper(*px),
if (index("ATGCU",*(py-1)))
natget+,
}
}
*py+t =",
*py ="0%
(void) felose(fp);
dna = patge > {tlen/3);
return(pscq 4},
}
char *
g_calloc{msg, nx, sz) g_calloc
char *msg; /* program, ealling routine */
int X, 5Z; /* number and size of elements */
{
char *px, *ealloc();
if ((px = caltoc((unsigned)nx, (unsigned)sz)) == Q) {
if (*msg) {
fprintf{stderr, "%s: g_calloc() failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz),
exit(1},
}
retarn(px);
}
"t
* get final jmps from dx[ ] or tmp file, set pp{ ], reset dmax: main()
*f
readjmps()
readimps
{
int fd=-};
int siz, i0, il;
register i, j, Xx;
irgn {
(void) fclose(f]),
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 = len{; } i++) {
while (1) {

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

>
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i (j <0 && dx{dmax].offsct && fj) {
(void) Iscek(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].jjmp = MAXIMP-1;

--readjmps

}

else
break;

}

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

}
irfg>=0){
siz = dx[dmax].jp.n[j];
xx = dx[dmax}].jp.x{i};
dmax += siz;
if (siz <0) { /* gap in sccond seq */
ppl1}.n[il] = -siz;
XX += siz;
Mid=xx-yy+leni-1
*/
pplt].x[i1] = xx - dmax + lenl - 1;
gapy+t;
ngapy -= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP,
il ’

}

else if (5iz>0){ /* gap in first seq ¥/
pp{0].n{i0} = siz;
pp{O]x[i0f = xx;
gapx+t;
ngapx += siz;

/* ignore MAXGAP when doing endgaps */

siz = (siz < MAXGAP [ endgaps)? siz : MAXGAP,

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

for (i =0, i0-- j < i0; j++, i0-) {
i = pp[0].ali]; ppl0).nfi} = ppfO}.nfiOT; pp[0]n[iv] = i;
i = pp{0).xli}; pp[0}-x[i] = pplOI.xFil]; pp[0)x{i0] = i

for G =0, il j <il; j++,il-) {
1 = pp{1).nlik; ppliknj} = pp(1).n(il}; pp(i)afil] =i
i = ppl11x[T; pp{11.x0] = ppll)x[il}; pelt)x[il] =i

}
if (fd >=0)
(void) close(fd);
if () {
(void)} unlink(jname);
fi=0;
offset = 0;
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,‘l
* write a filled jmp struct offset of the prev one (if any): nw()
*f
writejmps(ix)
writejmps
int ix,
{
char *mktemp();
if (t)
if (mktemp(jnamc) < 0) {
fprintf{stderr, *%s: can't mktemp() %s\n", prog, jname),
cleanup(l);
}
if ((fj = fopen(iname, "w")) ==0) {
fprintf{stderr, "%s: can't write %s\a", prog, jname);
exit(1),
, }
(void) fwrite((char *)&dx[ix].jp, sizeol(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof{dx[ix].offset), 1, §);
}
oooooo
%2
PRO 3. 8:0.6:0.0.6.0.6.0.6.0.¢.6.6.4
MWz R0 XXXXXYYYYYYY

Y% TI/MREAIE =

FEHE=1278)

(ALIGN-2 THRE L= 2 2OR Y R7F FEFINOA——BLE? IV BREAOK) %

(PRORVARTF FOP I BBEOBR) Cctls=

5 = 15=33.3%

£3
PRO $9.8.5.4.6.4.6.4.4.4
Hgs o E XXXRXXYYYYYYZZYZ

% 7 /BEAR— M=

(H&E=1073/8)
(BEX=1573/8)

(ALIGR-2 TRE LK 2 2DRVRT7F FRFEOE——B L7 3 ) BREOK) %

(PROFNAZTFROP I BREDEN) cilzd=

5 <+ 10=50%
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4
PRO-DNA NNNNNNNNNNNNNN (EE=1427VFFK)
HEEDNA NNNNNNLLLLLLLLLL (BE=18RILFFKR)

Y% IEHRRIIR—{tE=

(ALIGN-2 THE L 2 DO BERFIBOR~~BL =X 2 L AF &) % (PRO-DNA H:A:
EHORZLAF FolBE) tH=

6 = 14 =42.9%

5
PRO-DNA NNNNNNNNNNNN (BEE=12F2104F1)
HEDNA NNNNLLLVV RE=9RV LA FF)

% BHRALSIF k=

(ALIGR-2 T L& 2o OBRFIMOR——BLAX 2 L3 F B#&) % (PRO-DNA H:B2
BRORZLAF FOBRY) TH3=

4 + 12=33.3%

gooood

gbodbooobooobon
goodoogoooban

gboodbodbodbogbogbuodbuoobuoobogbooboon
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goodgbuogbuodbuogbuodgbuogbuoobogboobogbogoodgd
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
goudgbuodgbudbugbuodgbuodgbuogbogbaobogbogod
goudgbuodgbudbugbuodgbuodgbuogbogbaobogbogod
doodbodbodbuoobuoobuoobuoobooboobooboobg
dobodbooboobooboobooboboboobobobooboo
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guobbbooogobbobuoogoubobooouunboboooounboooa
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobobbbooggubobbooooobo

goobog

googbooobooboon

gboodbodgbudgbouogbogbouodbuogbuogbuogbooboon
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
googoon

gubbbodogoboboboggouobobooooubobooooonboooga
bbb boooggoubbooogouboood
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
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bbb boooggoubbooogouboood
goobobboggubobboooouuobooood
guooboog

gubbooogubboboggoubbooouoobooooubood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobobbboggubbboboogubobbbooounbn

gobbobbogtobbboggoobbooooonbobooooonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
gouodgbuodgbuodbugbodgbooad ggb” gbooboogbodgod
gobbbbogooboooooouonbboooguonbboooguboooga
gobobbuodgobobobuodgoubbouooooubobooooog

guooog

gubboboogobobbooggoubobooouuoboooouboooa
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobobbboooubbbooogubbood
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6

TORBRYE flRtER HELLER
Ala (A) val; ley; ile val
Arg(R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) glu glu
Cys(C) ser ser
Gin(Q) asn asn
Glu (E) asp asp
Gly (G) pro; zia ala
His (H) asn; gln; lys; arg arg
Ite () leu; val; met; ala; phe;

Lpqin len
Leu(L) snarsy ;ile; val;

met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr len
Pro(P) ala ala
Ser (5) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe;

ala; /nn1i

leu

gboodbodgbodgbouogbogbouodgbuodgbuoobuogbooboon

goodgbuogbuodbuogbuodgbuogbuoobogboobogbogoodgd

goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd

gouodgbuodbuodbugbodgbugbuogbogboobogbogodgd

gboodgbuodgbuogbogboobooboobooboobon

gbuodbogbogbooboobobobobobobobobbobbob

bbb booooounboood

gobobooggoooood

gobbbboggubobbooguuobooboooouon
gobobbodgouobbooogoubbooaod

goboboboogoubobooogunn

gouoobog

gubbooogtobbbogguuobbooooonbobooooubood

gobbbbogoubobooogubboooguonbbooogubood

goodoodbodbooboobuooboobooood
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bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
U btbbbogoubobbooouonbboooguubboooguboood
gt bobogdtubboboogubbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbboogubobooogubboooguoubbooogon od
gobbbboooobbbooogubnbboogonbbooogonbood
goodbodboodbogboobooboobooboooba
gboodbodgbudgbouogbogbouodbuogbuogbuogbooboon
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
goudgbuodgbudbugbuodgbuodgbuogbogbaobogbogod
gobbbbogooboooooouonbboooguonbboooguboooga
bbb boooggoubbooogouboood
gobobbbogguboooooouonboooggubboooguoboo o
gubobbbogouboooooouonbono 0 gubbooogoubood
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobobooogoobood

goobog
gobobooood
gboodboodbodbogboobuodboobuoobuogbooboon
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
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gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobobooodd
gobbobbogtobbboggoobbooooonbobooooonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbudbdudeddgbodbuodbuoobooboobuogbodgodgd
gouogbouodgouodgbouogobodgod bod ogbooobodgb god
gouodgbuodgoudgbouodgboodgouad 0 bogobdodgb gbodgod
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
gboodgbuodgbuodgboagbogoagog
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guobbbooogobbobuoogoubobooouunboboooounboooa
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
gboodboodbodbogboobuodboobuoobuogbooboon
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
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AACCCTGAGCTTTCTGGAGAGTGAATCTGCTCTTAGGGGAAAAGCTCTTCCCTTTCCTTCTCCAARARAGCT
AGAACTGAGCTCCAGGAGGCTGACTTTCTACAGCATGARGCCTACACTGTGTTTCCTTTTCATCCTCGTCT
CCCTTTTCCCACTGATAGTCCCAGGGARCGCGCARTGCTCCTTTGAGTCTTTGGTGGATCARAGGATCRAG
GAAGCTCTCAGTCGTCARGAGCCTARAGACGATCTCCTGCACTAGTGTCACGT CTTCTGGCAGACTGGCCTC
CTGTCCTGCTEGCATGETTGTCACTGGATGTGCTTGTGGCTATGGCTGTGCATCGTCGGATATCCGGAATG
GAAATACTTGCCACTGCCAGTGCTCAGTCATGGACTGGECCTCTGCCCGCTGCTGCCGAATGGCTTARGAR
TGAGGAGGTTGAGAMCCAATTTCARBAT GATGRGCATARTGAAACCACGGTCTCGACCAGGAAACCTGAC
TCATTGTCTTCATATTACTARATAATTCTTCTTGAATAATAAAGGCAGACCTGTACCTTTAARAARRAR
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CTICCACTGCAACCACCCAGAGCCATGGCTCCCCEGAGGCTGCATCGTAGCTGT CTTTGCCATTTTCTGCATC
TCCAGGCTCCTCTGCTCACACGGAGCCCCAGTGGCCCCCATGACTCCTTACCTGATGCTGTGCCAGCCACA
CAAGAGATGTGGGGACAAGTTCTACGACCCCCTGCAGCACTGTTGCTATGATGATGCCGTCGTGCCCTTGE
CCAGGACCCAGACGTGTIGGARACTGCACCTTCAGAGTCTGCTTTGAGCAGTGCTGCCCCTEGACCTTCATG
GTGARGCTGATAARCCAGARCTGCGACTCAGCCCGGACCTCGGATGACAGGLTTTGTCGCAGTGTCAGCTA
ATGGARCATCAGGGGARCGATGACTCCTGGATTCT CCTTCCTGGETGGGCCTGGAGARRGAGGCTGGTGTT
ACCTGAGATCTGGGATGCTGAGTGGCT GTTT GGGGGCCAGAGAAACACACACTCAACTGCCCACTTCATTC
TGTGACCTGTCT GAGGCCCACCCTGCAGCTGCCCTGAGGAGGCCCACAGGTCCCCTTCTAGAATTCTGGAC
AGCATGAGATGCGT GTEGCTGATGGGGGCCCAGGGACTCTGAACCCTCCTGATGACCCCTATGGCCARCATC
ARCCCGGCACCACCCCAAGGLTGELCTGGGEAACCCTTCACCCTTCTGTGAGATT TTCCATCATCTCAAGTT
CTCTTCTAT CCAGGAGCAARGCACAGGAT CATAATARATTTAT GTACTTTATAAATGARAR

ERERERE
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gogd

AGCCCACCGAGAGGCGCCTGCAGGATGARAAGCTCTCTEGTCTCCTCCTCCTCLCTGTCCTGGEGCT G EET
GTCTAGCARGACCCTGTGCTCCATGGAAGAAGCCATCARTGAGAGGATCCAGGAGSTCGCCGGCTCCCTAA
TATTTAGGGCAATAAGCAGCATTGGCCTGGAGTGCCAGAGCGTCACCTCCAGGGEEGACCTGGCTACTTGC
CCCCGAGGCTTCGCCGTCACCGGCTGCACTTET GECTCCGCCTETGECTCGTGGEATET GCGCGCCEAGAT
CACATGTCACTGCCAGTGCGCEEECATGGACTGEACCGEAGCGCECTGCTGTCEGTGTGCAGCCCTGAGGTC
GCECGCAGCGCGTGCACAGCGLCGEECGEAGECGGCTCCAGETCCOEAGEGETTGCGGGEGGAGCTGGARATA
AACCTGGAGATGATGATGATGATGATGATGGAARAA
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CTCCATTAAACCACCACCAGCTCCCCARGCCACCCCTTCAGCCATGAAGTTCCTGCTCCTGGTCTTGGCAG
CCCTCGGATTCCTGACCCAGGTGATCCCAGCCAGTGCAGGT GGGTCAAAAT GTCT GAGTAACACCCCAGGA
TACTGCAGGACATGTTGCCACT GGGEEGAGACAGCAT T GTTCAT GT GCARCGCT TCCAGARAATGCTGCAT
CAGCTACTCCTTCCTGCCGAAGCCTGACCTACCACAGCTCATCGGTARCCACTGGCAAT CARGGAGAAGAA
ACACACARAGGAAAGACAAGAAGCANCAAACGACCGTAACATCATAATAACCACTGUTATCGCCTCCACCA
ACTCAGAGARRTATCATTTCCACAGTTCCAATTCCTCCTACATT GCTGAGTACTAGCCAAGGCTCCTCTTT
ATGGGGCAGATATCTATAGCCAACCCCAAAACTTCTGTCTTCTATCATTCTGTCATTCATCTAGTAACTAR
TTTGGAGTTTGTATCTAT CTTACGAGAACAATCATCATGCAGATTCGTCCACAGGGGATCTGTCAGTTTGG
GTCCTCCARATGARAARAT GTCARGACAGAATTGGACATGCAAAAGATTGACTGGGAGAACACACCTCTGAT
GGACARAGGT GAGACAGAGCAGCCACAGGCAGGGAGAGCCTTCAGACT GCAACGCTGECCTGATACETGTC
ARAAGGRGAGAGGGATAGAGGAGGATTGAATAGARAGEGAGACTARGACTGCAGCTCTAAGARAGTCTCAGCCA
ARCAGATGGGGAGGCCCARAGCARGGCTTGCCCCTCAGAGGAGCTCACGCAGGGCAGGAATAGCCAGETTC
TCATRATCCCAGGGGTT CAGACTTGGCTGAGRACAGCCCCTEGAGAACATGGGGTGACTGCTACCATAGGTC
TEGANGTATCASGCTGTCCACCARCTATCCCCTTGARGCARGT TCTCTTGARAGGARAT CTARACAGTGCA
CCCCCATGEGCTGCCACGEGAGTATAAGGAGGGAGAGARAGGAGCTGAAAGTCTAGGTTTGGCCAGCTAGGTA
GACTGACTTGTGAGGTATTTAT T TATTCATTTGAGTAACARAGCAGACAGAATACATAGCCACCATTGGTA
GTACACCCCARAAGCARGGATGGCATGATGCTGGTGACTCARACGTGCCTACT CATGGTGTCAAATTGGCA
TAATCCTCTTGGGAAGCTGTGTGGARATAAGCACAGAGAAGCAGAACTCTARTTGCTTAATCCACTAARCA
TTACTTCTGEGAATTGGCT CAT CATARAT TATCCAAGAGARAGCACAARGTTAT GEGCACAARGET TTTCC
ATATAATATTATTTAAAATGCTGAGAAAATGAARARAAT CTAPATGGTGAAATATATACTARTGCCATCTAT
ARATACAAACAAATAGARATGT TTATAGAATAAT GGAACATAATARCATTATT CARAATTGCATTTATGCTA
TAGTTGTCAARATTGTCTCCTTATATGATACAARACT CATGARAATTATGACTT T TTTGTTTGGTTGGARA
GCAGARTTATGCATARATTTCCTCTTACAGTTCGATGCCCATTAGTTTTATATARCATTTATTTGRACACGT
ACTGACTTCTATCT GAGRAGARCAMACCAARACACTCAGGCCTAAATAAT TARARACGGTCCTAAAARCTA
GCAARCCAGATAAGARRAGATGTTAATGCCCATTCCCTAACTTATGTCTTAGACCAARATTAATTCTAGAT
GGTTTTAAAATGACAGTGTAARAGTARAGTAT TAARAGATTGTGTGGTCARATAT TCAATTTAAGAGCAAG
GARATTCTTATAAATATAACAATAGAGGCAGAACT CATGTAAGAATAANT TGAT TAGGT GGTATTARATAT
TAAGTTCTTATGTATGTCARBAGATAT CATTTTGARATTCATCCATCTTATTGGGTATTGCAGGAGTTCAT
TCCTT M TETTTATARATACTCTTCCGTCATATGAATAGTATTCAT TTGTATACTGGTTTGTTGATGGACA
TTTGGGTTGTTCCCAGTTTATGGCTATTACAAATAAAGCTTCTATGARCATTTATGTACA
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GTGACACTATAGAAGAGCTATGACGTCGCATGCACGCGTACGTAAGCTCGGAATTCGGCT
CGAGGCTGETGGGAAGAAGCCGAGATGGCGGCAGCCAGCGCTGGGGCARCCCGGCTGCTC
CTGCTCTTGCTGATGGCGGETAGCAGCGCCCAGTCGAGCCCGGEGCAGCGGCTGLCGGGCC
GGGACTGGTGCGCGAGGGGCTGEGGCGGAAGGTCGAGAGGGCGAGGCCTGTGGCACGGTG
GEGCTGCTGCTGGAGCACTCATTTGAGAT CGATGACAGTGCCAACTTCCGGAAGCEGGGC
TCACTGCTCTGGAACCAGCAGGATGGTACCTTGTCCCTGT CACAGCGGCAGCTCAGCGAG
GAGGAGCGGGGCCGACTCCGGGATGT GGCAGCCCTGAATGECCTGTACCGEGGTCCGGATC
CCAAGGCGACCCGGGGCCCTGGATGGCCTGGAAGCT GEGTGGCTATGTCTCCTCCTTTGTC
CCTGCGTGCTCCCTGETGGAGTCGCACCTGTCGGACCAGCTGACCCTGCACGTGGATGTG
GCCGGCAACGTGGTGGGCET GTCGGTGGT GACGCACCLCCGGGGGCTGCCGGGEGCCATGAG
GTGGAGGACGTGGACCTGGAGCTGTTCAACACCTCGGTGCAGCTGCAGCCGCCCACCACA
GCCCCAGGCCCTGAGACGGCGGCCTTCATTGAGCGCCTGGAGATGGARACAGGCCCAGRAG
GCCARGAACCCCCAGGAGCAGAAGTCCTTCTTCGCCARATACTGGATGTACATCATTCCC
GTCGTCCTGTTCCT CATGATGTCAGGAGCGCCAGACACCGEGGEGCCAGGGTGEEEGTGGE
GGTGGGGETGETGGTGGEEGETAGTGECCTTTGCTGTGTGCCACCCTCCCTGTAAGTCTAT
TTAAARACAT CGACGATACATTGARATGTGTGAACGTTTT GAARAGCTACAGCTTCCAGC
AGCCAARNAGCARCTGTTGTTTTGGCAAGACGGTCCTGATGTACAAGCTTGATT GRAATTC
ACTGCTCACTTGATACGTTATTCAGARACCCAAGGAATGGCTGTCCCCATCCTCATGTGG
CTGTGTGERAGCTCAGCTGTGTTGTGTGGCAGTTTATTAAACTGTCCCCCAGATCGACACG
CARARRMANA
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GCCGCGGECGGAGCTGCCTECCGGETCCCGCGCCGCGCGTCCGCACTCCTCGGCCCTCGEE
CGGTCGATGGEACGGGEECGCCGLGEAGCAGGAGGCGGCECCCET CGGGETGCTCGGGCLG
CGCGGGAGCCCACTGTGEGGCTCGEGCATEECGEGCCGCAGCCACCTGAGCTCTCCTCAGS
GGAGCGGEGAGGCAGCTGCTGGCCGGCGATCEGEACGEAGT GGGGECCGTCGCCGLCGCGC
CGAGCCGTGAGCECCEGAGCCACCELCECCGCTACCTCAGCCCTTCGCGAAGCGCCGGEGECA
GCTCGGGAACATGECCCTGGAGCGGCTCTGCTCGGTCCTCAARGT GTTGTTAATAACAGT
ACTGGTAGTGGAAGGGATTGCCGT GGCCCARAAARCCCAAGAT GGACAAAATATTGGAAT
CARAGCATATTCCTGCARCCCAGTGTGGCATTTGGGTTCEGARCCAGCARTGGAGGTCATTT
TGCTTCGCCRAATTATCCTGACTCATATCCACCARACARGGAGTGTATCTACATTTTGGA
AGCTGCTCCACGTCAAAGAATAGAGTTGACCTTTGATGRACATTATTATATAGAACCATC
ATTTGAGTGTICGGTTTGATCACTTGGAAGT TCGAGATGGGCCATTTGETTTCTCTCCTCT
TATAGATCGTTACTGTGGCGETGARAAGCCCTCCAT TAATTAGATCAACAGGGAGATTCAT
GTGGATTAAGCTTTAGTTCTGATGARGAGCTTGAAGGACTGGGATTTCGAGCARAATATTC
ATTTATTCCAGATCCAGACTTTACTTACCTAGGAGGTATTTTAAATCCCATTCCAGATTG
TCAGTTCGAGCTCTCGGGAGCTGAT GGARATAGT GCGCTCTAGTCAGGTAGAACARGAGGA
GARRACAAAACCAGGCCARGCCGETTGATTGCATCTGGACCATTAARGCCACTCCARRAGC
TARGATTTATTTGAGGTTCCTAGATTATCARATGGAGCACTCAAATGAATGCAAGAGARA
CITTCGITGCAGTCTATGATGGAAGLAGT TCTAT TGAARACCTGAAGGCCARGTTI'TGCAG
CACTGTGGCCAATGATGTAAT GCTTARAACAGGAAT TGGAGTGATTCGAATGTGGGCAGA,
TGAAGGTAGTCGGCTTAGCAGGTTTCGAATGCTCTT PACTTCCTTTGTGGAGCCTCCCTG
CACRRGCAGCACTTTCTTTTGCCATAGCAACATGTGCATCARTAATTCTTTAGTCTGTRA
TGGTGTCCARAATTGTGCATACCCTTEGGATGAARATCATTGTAAAGAAAAGAARNANGT
AGGAGTATTTGAACAARTCACTAAGACT CATGGAACANT TATTCGCATTACTTCAGGGAT
TGTCTTGETCCTTCTCATTAT TTCTATT TTAGTACAAGTGAARCAGCCTCGARRAARGGT
CATGGCTTGCARAACCGCTTT TAATARARCCGGGTTCCAAGAAGT GTTTGATCCTCCTCA
TTATGAACTGTTTTCACTARGGGACARAGAGATTTCTGCAGACCTGGCAGACTTGTCGGA
AGAATTGGACAACTACCAGAAGATGCGGCGCTCCTCCACCGCCTCCCGCTGCATCCACGA
CCACCACTGTGGGTCGCAGGCCTCCAGCGT CARACAARGCAGGACCAACCTCAGTTCCAT
GGAACTTCCTTTCCGAAATGACTTTGCACAACCACAGCCAATGARAACATTTARTAGCAC
CTTCARGAANMGTAGTTACACTTTCAARCAGGGACATGAGTGCCCTGAGCAGGCCCTGGA
AGACCGAGTAATGGAGGAGAT TCCCTGTGAAATTTATGT CAGGGEGCGAGARGATTCTGL
ACAAGCATCCATATCCATITGACTTCTAATCTTCTGCTAATGGTGATGTGAATTCTTAGGG
TGTGTACGTACGCAGCCTCCAGGGCACCATACTGTTTCCAGCAGCCARCCCTTTTCTCCE
ATCACAARCTACGAAGACCTTGATTTACCGTTAACCTATTGTATGETGATGTTTTTATTCT
CTCAGGCAGTCTATATATGTTARACCART CARAGGAACTTACT CTATTCAGT GGAAACART
ARTCATCTCTATTGCTTGGTGTCATT TATAGGAAGCACTGCCAGTTARAAGAGCATTAGAA
GAGGTGGTTGGAT GGAGCCAGGCTCAGGCTGCCTCTTCGTTTTAGCARCANGAAGACTGC
TCTTGACTGATARCAGCTCTGTCAATATTTTGATGCCACAATARACTTGATTTTTTTTTA
CATTCCTTTTATTTTTCCTTTCTCTAAATTTAAT TTGTT TTATAAGCCTATCGTTTTACC
ATTTCATTTTCTTACATAAGTACAAGTGGTTAATGTACCACATACTTCAGTATAGGCATT
TETTCITTGAGTGTGTCARAATACAGCTAGT TACTGTGCCAAT TAAGACCCAGTTGTATTT
CACCCATCTGTTTCTTCTTGGCTAATCTCTGTACTTCTGCCTTTTAATTACTGGGCCCYT
ATTCCTTATTTTCTGTGAGAAATAATAGATGATATGATTTATTACCTTTCAATTATATTT
TTCTCAGTTATACTAGAARAT TTCATAATCCTGGGATATAT GTACCATTGTCAGCTATGA
CTAAAAATTTGAAAAAGATARAARTTTCTAGCAAGCCTTTGARGTTTACCARGTATAGTC
ACATTCAGTGACAGCCCATTCATTCCAGTAARAGAATCATTT CATTCACTTTGGGAGAGGC
CTATAATTACATTTATT TGCAATGTTTCTCTTCGCTAGATT GTTACATAGCTCCCATTCT

H11B

GTTGGTTTTGCTTACAGCATAT GGTARCCAAGGTTAGAT GCCAGTTAARATTCCTTAGAA
ATTGGATGAGCCTTGAGATTGCTTCTTAACT GGGACATGACATTTTTCTAGCTCTTATCA
AGAATAACAACTTCCACTTTTTTTTARACTGCACTTT TGACT T TTTTTAT GGTATARRAA
CARTAATTTATAAACATAAANGCTCATTGTGTTTTTTAGACTTTTGATATTATTTGATAC
TGTACAAACTTTATTARATCAAGATGRARGACCTACAGGACAGATTCCTTTCAGTGTTCA
CATCAGTGGCTTTGTATGCARATATGCTGTGT TGGACCTGGACGCTATARCTTATTGTAL
AGACCTTGGAAATGTGGACATAAGCTCTTTCTTTCCTTTTGTTACTGTATITAGTTTGTG
ATAAATTTTTCACTGTGTGATATTTATGCTCTAAATCACTACACAAATCCCATATTARAR
TATACATTGTACCTGAARAAARAD
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MALERLCSVLKVLLITVLVVEGIAVAQKTODGONIGIKHI PATQCGIWVRTSNGGHFAS
PNYPDSYPPNKECIYILEAAPROQRIELTFDEHYYIEPSFECRFDHLEVRDGPFGFSPLI
DRYCGVKSPPLIRSTGRFMWIKFSSDEELEGLGFRAKYSFIPDPDFTYLGGILNPIPDC
QFELSGRADGIVRSSQVEQEEKTKPGOAVDCIWTIKATPKAKIYLRFLDYOMEHSNECKR
NFVAVYDGSSSIENLKAKFCSTVANDVMLKTGIGVIRMWADEGSRLSRFRMLEFTSFVEP
PCTSSTEFCHSNMCINNS LVCNGVONCAY PWDENHCKEKKKAGYFEQITKTHGTIIGIT
SGIVLVLLIISILVQVKQPRKKVMACKTAFNKTGFOQEVFDPPHYELFSLRDKEISADLA
DLSEELDNYQKMRRSSTASRCIHDHHCGSQASSVKQOSRTNLSSMELPFRNDFAQPOPMK
TFNSTFKKSSYTFKQGHECPEQALEDRVMEE I FCEIYVRGREDSAQASISIDF
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AGCATGAGAGGCCTGGCCGTCCTCCTCACTGTGGCTCTGGCCACGCTCCT GGCTCCCGGE
GCCGGAGCACCGGTACAAAGT CAGGGCTCCCAGRAACARGCTGCTCCTGGTGTCCTTCGAL
GGCTTCCGCTGGAACTACGACCAGGATGTGGACACCCCCARCCTGGACGCCATGGCCCGA
GACGGGGTGAAGGCACGCTACAT GACCCCCGCCTTTGTCACCATGACCAGCCCCTGCCAC
TTCACCCTGGTCACCGGCAARTATATCGAGAACCACGGGGTGGTTCACAACATGTACTAC
AACATCACCAGCAAGGTGAAGCTGCCCTACCACGCCACGCTGGGCATCCAGAGGTGGTGG
GACAACGGCAGCGTGCCCATCTGGAT CACAGCCCAGAGGCAGGGCCTGAGGGCTGGLTCC
TTCTTCTACCCGGGLUGGGAACGTCACCTACCAAGGGGTGGCTGCTGACGCGGAGCCGGAAA
GAAGGCATCGCACACARCTACAARARTGAGACGGAGTGGAGAGCGAACATCGACACAGTG
ATGGCGTGGTTCACAGAGGAGGACCTGGAT CTGGTCACACTCTACTTCGGGGAGCCGGAC
TCCACGGEGCCACAGGTACGGCCCCGAGT CCCCGGAGAGGAGGGAGAT GGTGCGGCAGGTG
GACCGGACCGTGGGCTACCTCCGGGAGAGCATCGCGCGCAACCACCTCACAGACCGECCTC
ARCCTGATCATCACATCCGACCACGECATGACGACCGTGGACAAACGGGCTGGCGACCTG
GTTGAATTCCACAAGTTCCCCAACTTCACCTTCCGGGACATCGAGT TTGAGCTCCTGGAC
TACGGACCAAACGGGATGCTGCTCCCTARAGARGGGAGGCTGGAGARGGTGTACGATGCC
CTCAAGGACGCCCACCCCAAGCTCCACGTCTACARGARGGAGGCGETTCCCCGAGGCCTTC
CACTACGCCAACAACCCCAGGGTCACACCCCTGCTGATGTACAGCGACCTTGGCTACGTC
ATCCATGGGAGAATTAACGT CCAGTTCARCART GGGGAGCACGGCTTTGACAACAAGGAC
ATGGACATGARGACCATCTTCCGCGCTGTGGGCCCTAGCTTCAGGGCGRGCCTGGAGGETS
GAGCCCTTTGAGAGCGTCCACGTGTACGAGCTCATGTGCCGGCTGCTGGGCATCGTGCCC
GAGGCCARCGATGGGCACCTAGCTACTCTGCTGCCCATGCTGCACACAGAATCTGCTCTT
CCGCCTGATGGAAGGCCTACTCTCCTGCCCAAGGGARGATCTGCTCTCCCGCCCAGCAGT
AGGCCCCTCCTCGTGATGGGACTGCTGGGGACCET GATTCTTCTGTCTGAGGTCGCATAA
CGCCCCATGGLCTCAAGGARGCCGCCGGGAGCTGCCCGCAGGCCCTEGGCCGECTGTCTCG
CTGCGATGCTCTGCT GGTCGCGGACGGACCCTGCCTCCCCAGCTTATCCCAGGCCAGAGSE
CTGCATGCCACTGTCCCCGGCAGCGCCAACCCCTGCTTGGCTGTTATGGTGCTGGTARATA
AGCCTCGCAGCCCAGGTCCAGAGCCCCCGGCGAGCCGETCCCATAACCGGCCCCCTGCCC
CTGCCCCTGCTCCTGCTCCTCCCCTTCGGGCCCCCTCCTCCTGCARAACCCGCTCCCGAA
GCGGCGUTGCCGTCTGCAGCCACGCGGGGGLGLGCEGGAGCTCTGCGGGCGCTGGAACCT
GCAGACCCGGCCTCGGETCAGCTGGGAGGEGCCCGCCCCGGCACARAAGCACCCATGGGAAT
ARAGGCCAAGCCGCGACAGTCAMAAARANRAR
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MRGLAVLLTVALATLLAPGAGAPVQSQGSONKLLLVSFDGEFRWNYDQDVDTPNLDAMAR
DGVKARYMTPAFVTMTS PCHFTLVTGKY IENHGVVHNMY YNITSKVKLPYHATLGIQRW
WDNGSVPIWITAQRQGLRAGSFFY PGGNVTYQGVAVTRSRKEGIAHNYKNETEWRANID
TVMAWFTEEDLDLVTLY FGEPDSTGHRY GPES PERREMVRQVDRTVGYLRES IARNHLT
DRLNLIITSDHGMITVDKRAGDLVEFHKFPNFTFRDIEFELLDYGPNGMLLPKEGRLEK
VYDALKDAHPKLHVYKKEAFPEAFHYANNPRVTPLLMY SDLGYVIHGRINVQFNNGEHG
FDNKDMDMKT I FRAVGPSFRAGLEVEPFESVHVYELMCRLLGIVPEANDGHLATLLPML
HTESALPPDGRPTLLPKGRSALFPSSRPLLVMGLLGTVILLSEVA
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ACACTGGCCARPACGCGGCTCGCCCTCGLCTGCGCTCGGCTCCCGCGGGCGCTCGGCCCC
GAGCCCCTCCTCCCCCTAECCGCCGGCCGGACAGGGAGGAGCCA&EEGCTGGGCCTGCCA
TCCACACCGCTCCCATGCTGTTCCTCGTCCTCCTGCTGCCCCAGCTGAGCCTGGCAGGCE
CCCTTGCACCTGGGACCCCTGCCCGGAACCTCCCTGAGRATCACATTGACCTCCCAGGCC
CAGCGCTGTGGACGCCTCAGGCCAGCCACCACCGCCGGCEGEGCCCGEGCARGARGEAGT
GGGGCCCAGGCCTGCCCAGCCAGGCCCAGGATGGGGCTGTGGTCACCGCCACCAGGCAGS
CCTCCAGGCTGCCAGAGGCTGAGGGGCTGCT GCCTGAGCAGAGTCCTGCAGGCCTGCTGC
AGGACAAGGACCTGCTCCTGGGACTGGCATTGCCCTACCCCGAGAAGGAGRACAGACCTC
CAGGTTGGGAGAGGACCAGGARACGCAGCAGGGAGCACAAGAGACGCAGGEGACAGGTTCA
GGCTGCACCAAGGCCGAGCCTT GGTCCGAGGTCCCAGCTCCCTGATGAAGAAGGCAGAGE
TCTCCGAAGCCCAGGTGCTGGATGCAGCCATGGAGGAATCCTCCACCAGCCTGGCGCCCA
CCATGTTCTTTCTCACCACCTTTGAGGCAGCACCTGCCACAGARGAGTCCCTGATCCTEE
CCGTCACCTCCCTGCGGLCCCCAGCAGGCACAGCCCAGET CTGACGGGGAGGTGATGCCCA
CeCTGGACATGGCCTTGTTCGACTGGACCGAT TATGAAGACT TARRACCTGATGGTTGGS
CCTCTGCAAAGPAGARAGAGAARCACCGCGGTARACTCTCCAGTGAT GG TARCGRAACAT
CACCAGCCGAAGGGGAACCATGCGACCAT CACCARGACTGCCTGCCAGGGACTTGCTGCE
ACCTGCGEGGAGCATCTCTGCACACCCCACAACCGAGGCCTCARCARCAAATGCTTCGATG
ACTGCATGT GTGTGGAAGGGCTGCGCTGCTATGCCAAATTCCACCGGAACCGCAGEGTTA
CACGGAGGARNGGGCGCTGTGTGGAGCCCGAGACGGCCAACGGCGACCAGGGATCCTTCA
TCARCGTCTAGCGGCCCCGCEGGACTGGEGACTGAGCCCAGGAGGTTTGCACARAGCCGGG
CGATTYGTTTGTAACTAGCAGTGGGAGAT CAAGTTGGGGARCAGATGGCTGAGGCTGCAG
ACTCAGGCCCAGGACRCTCAARCCCC
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MAGPAIHTAPMLFLVLLLPQLSLAGALAPGT PARNLFENRIDLPGPALWT PQASHHRRR
GPGKKEWGPGLPSQOAQDGAVVTATROASRL PEAEGLLPEQS PAGLLODKDLLLGLALPY
PEKENRPPGWERTRKRSREHKRRRDRLRLHQGRALVRGPSS LMKKAELSEAQVLDARME
ESSTSLAPTMFFLTTFEAAPATEESLILPVTSLRPQQAQPRSDGEVMPTLDMALFDWTD
YEDLKPDGWPSAKKKEKHRGKLS S DGNETS PAEGE PCDHHQDCLPGTCCDLREHLCTPH
NRGLNNKCFDDCMCVEGLRCYAKFHRNRRVTRRKGRCVEPETANGDQGSFINV
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GGCTTGCTGARAATARAATCAGGACTCCTAACCTGCTCCAGT CAGCCTGCTTCCACGAGG
CCTGTCAGT CAGTGCCCGACTTGT GACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAG
TGCAGAGGGCTGCCTGAGEGCTGT GCTGAGAGGGAGAGGAGCAGAGATGCTGCTGAGGGT
GGAGGGAGGCCARAGCTGCCAGGTTTGGGGCTGEGEGCCARGTGGAGTGAGARRCTGGEGAT
CCCAGGGGGAGGGTGCAGATGAGGGAGCGACCCAGATTAGGCTGAGGACAGTTCTCTCATT
AGCCTTTTCCTACAGGTGGTTGCATTCTTGGCAATGGTCAT GGGAACCCACACCTACAGC
CACTGGCCCAGCTGCTECCCCAGCARAGGGCAGGACACCTCTGAGGAGCTGCTGAGGTGE
AGCACTGTGCCTGTGCCTCCCCTAGAGCCT GCTAGGCCCAACCGCCACCCAGAGTCCTGT
AGGGCCAGTGAAGATGGACCCCTCAACAGCAGGGCCATCTCCCCCTGGAGATATGAGTTS
GACAGAGACTTGAACCGEGUTCCCCCAGGACCTGTACCACGCCCGTTGCCTGTGCCCGCAC
TGCGTCAGCCTACAGACAGGCTCCCACATGERACCCCCEEGECARCTCGGAGCTGCTCTAC
CACAACCAGACTGTCTTCTACAGGCGGCCATECCATGGCGAGAAGGGCACCCACAAGGGT
TACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTAGCT TGT GTGTGTGTGCGGCCCCGT
GTGATGGGCTAGCCGGACCT GCTGGAGGCTGETCCCTTT T TGGCARACCTGGAGCCAGGT
GTACARCCACTTGCCATGAAGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGAAGTGCTG
TCTGGAGCAGCAGGAT CCCGGGACAGGATGGGEGGCTTTGGGGARRACCTGCACTTCTGC
ACATTTTGARARGAGCAGCTGCTGCTTAGGGCCGCCGGAAGCTGGTGTCCTGTCATTTTC
TCTCAGGAARGGTTTTCAAAGT TCTGCCCATTTCTGGAGGCCACCACTCCTGTCTCTTCC
TCTTTTCCCATCCCCTGCTACCCTEGCCCAGCACAGGCACTTTCTAGATATTTCCCCCTT
GCTGGAGAAGAAAGAGCCCCTGETTTTAT T TGTTTGTTTACTCATCACTCAGT GAGCATC
TACTTTGGGTGCATTCTAGT GTAGTTACTAGTCT T TTGACATGGATGATTCTGAGGAGGA
AGCTGTTATTGAATGTATAGAGATTTATCCARAATAAATATCTTTATTTARARATGARARA

goooo

MRERPRLGEDSSLISLFLOVVAFLAMVMGTHTY SHWPSCCPSKGQDTSEELLRWSTVEV
PPLEPARPNRHPESCRASEDGPLNSRAY S PWRYELDRDLNRLPODLYHARCLCPHCVSL
QTGSHMDPRGNSELLYHNQTVFYRRPCHGEKGTHKGYCLERRLYRVSLACVCVRPRVMG
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Box | Observations where certaint ¢laims were found unsearchable (Continuation of item 1 of first sheet}

This Internationzl Search Repert has nat besn astablishad in ragpect of certain claims under Article 17(2}(a) for the following reasons:

1. m Claims kos.:

because they relate to subject mater not required to be searched by this Autharity, namaly:

Although ciaims 22, 23 and claims 31-36 in as far as they pertain to in viveo
use, 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 [ KT Ctaims Nes - -

because they relate 1o parls of the Internaticnal Application that da not camply with the prescribed requirements to such
an extent that no meaningiul Internatienal Search can be carried oul, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claime MNos.:

hecause they are dependent claims and are not drafted in accordance with the secend and third sentences of Ruie 6,4(3).

Box il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international applicaticn, as follows:

sae additional sheet

i, As gll requirgd additional search fees were timely paid by the applican?, this Internationai Search Aeport covers ail
searchable claims.

2, D As all searchable ciaims could be searched without efton justifying an addiicrai fee, this Authority dic not invite payment
of any additicnal fee.

a D As only some of the required additional search fees were timely paid by the applicant. this Intemational Search Report
covers only thoge claims for which fees were paid, specilically claims Nos.:

4. m No required additional search fees wers limely paid by the applicant. Cansequently, this International Search Report is
restrictaci to the nventian first mentionad in the claims; it is covered by sfaims Nos.:

claims 1-32 all partially

Remark on Fratest The additional search fees were accompanied by the applicant's protest.

I:l No pratest accompaniad the payment of additional search fees.

Farm PCTASA210 (continuation of first shieet (11 {July 1928}
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International Application Mo, PCT/US 00 /30873

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found muTtiple {groups of}
inventions in this international application, as follows:

Invention 1: clatms 1-32, all partially

Palypeptide having at least 8% homology to seq.ID.2,
designated PROLOBL, or the extracellular domain thereof,
nucleic acid with at least 808% identity to seg.ID.l, vector
comprising said rucleic acid, host cells containing said
vector, and methed for producing said polypeptides using
said host. Chimeric proteins comprising said polypeptide,
antibody directed against said polypeptide, composition
comprising sajd polypeptide or said antibedy, article of
manufacture comprising said compositfon, methods for
diagnosis through determination of the concentration of the
potypeptides or the expression Jevel therecf, methods for
identifying (ant)agonists of said polypeptide, or compounds
with alter the expression of said nucleic acid.

Inventions 2-9: claims 1-36,
all partially and as far as applicable

Subject matter as defined for invention I, but relating to
the respective poiypeptides:

2. PRO1274,

3. PRO1I9Y,

§. PRO1754,

5. PROI556,

6. PRO44GI,

7. PROS91Z2,

8, PRO10G268, and
g, PROLGZZZ.

Where applicable, the use of said polypeptides for
stimulating or inhibiting the proliferation of T-Tymphocytes
and/or stimutating the infiltration of inflammatory cells
into a tissue of a mammal form alsc part of the respective
inventions.

For the sake of conciseness, the first subject matter is
explicitly defined, the other subject matters are defined by
analogy thereto.
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trternational Application No. PCT/US a0/30873

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box 1.2

Present claims 16-23 and 31-36 relate to a product defined by reference
to a desirable characteristic or property, nameiy it being an
(ant)agonist for the palypeptide{s] of claim 18.

The claims cover all products having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT andfor disclosure within the meaning of Article & PET for only a very
Timited number of such compounds. In the present case, the claims so Tack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope is impossible. Independent of
the above reasoning, the ciaims also lack clarity (Article 5 PCT}. An
attempt is made to define the product by reference to a result to be
achieved. Again, this lack of clarity in the present case is such as tg
render a meaningful search over the whoie of the claimed scope
impossible. Consequently, the search has been carried out for those parts
of the claims which appear to be clear, supperted and disclosed, namely
those parts relating to antibodies specific for said polypeptide(s) and
antisense nucleic acid molecuTes complementary io the nucleic acid(s)
encoding satd palyeptidefs) according to claim 1.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subjact of an
international preliminary examination (Rufe 66.1(e) PCT}. The applicant
is advised that the EPO policy when acting as an International
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 whather or not the claims are amended folTowing
receipt of the search report or during any Chapter II procedure.
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‘ Interational Applicstion No |

fermation on patent family members [ PL. /US 00!30873
Patent decument Publicaiion Patent family Publication

cited in search report daie member(s) date

W0 9955868 A 04-11-1893 Al 3654799 A 16-11-1999
EP 1071772 A2 31-01-2001
WO 9955868 A2 04-11-1999

WO 9858061 A 23-12-1998 AU 7962398 A 04-01-1393
WO 9858061 Al 23-12-1993
ZA 9805390 A 19-82-1999

WO 9824908 A 11-06-1998 Al 5383498 A 29-06-1998
EP 958366 Al 24-11-1999
JF 2001506482 T 22-05-2001
WO 9824908 Al 11~86-1998

W0 5811138 A 19-03-195%8 Al 4268097 A 02-04-1998
W0 9811138 Al 19-03-1998

WE 2801541 A 15-01-1988 US 5874210 A 23-02-1999
Al 3656497 A 02-92-1998
WQ 3801541 Al 15-01-1998
us 5981250 A 09~11-1999
Us GLO7G74 A 22-08-2000

WQ 9627603 A 12-09-1996  US 6066322 A 23-05-2000
us 5721351 A 24-02-1998
Al 718245 B2 13-04-2080
AU 5178396 A 23-09-1995
CA 2214589 Al 12-09-1996
EP 0813538 Al 29-12-1997
JP 11501807 T 16-02-1999
W0 9627603 Al 12-69-199%
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us 6204371 Bl 20-03-2361
us 6084083 A 04-07-2000
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