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® 0000000000000
good

I APPRUCDSRVLERYLLEAKEAENITTGCAEHCSLNENITVPDTKVNFY AWKANXSXQOAVEVWOSL ALLSEAVLRGOALLY
NSSOPWEPLOLHVDKAVSGLRASLTTLLRALGATKEAISPPDAASAAPLRTIT ADTFRKLERYYSNFLAGKLKLYTGEACAT
BOR (SEQ 1D NO:18) |

@) APPRLICDSRVLERYLLEAKEAENITTGOAEHCSLAENITYP D TKYNFYAWKRNXSX IAVEYWIALALLSERVLAGOALLY
NSSOPWEPLOLHYDKAVSELRSLTTLLRALGAKKEAISPPDAAS AAPLATIT A TFRKLFRVYSNFLRGKLKLYTGEACRT
GDR [SEL 1D NO:19); '

B APPRUICSRYLERYLLEAKEAENITTECAEHCSLNENITVPD TKVNFYAWKRNX X ONAVEVWOELALLSEAVIROALLY
NSSQPWEPLOLHYDKAVSELRSLTTLLRALGADKEAISPPDANSAAPLATITADTFRKLFRVYSNELREKLKLTGEACAT
GDR {SEQ ID NO:20; _ ,

W) APPRLICOSRVLERYLLEAKEAENITTACAEHCSLNENTTVPOTKYNFY AWKRNXTXCAVEVWOGLALLSEAVLRAOALLY
NSSOPWEPLOLHVDKAVSGLRSLTTLLRALG AKKEAISPPBAAS APLRTIT A TERKLFRVYSNFLRGKLKLYTREACKT
6DR (SEQ D NO:21%

B)  APPRUICDSAVLERYLLEAKEAENITTGEAEHCSLNENITVPDTXVNFYAWKRMNXSXOAVEVWOGLALLSEAVIRROALL
VNSSOPWEPLOLHYDK AVSELRSLITLLRALGACKEAISPPDAASAAPLATIT ALTTF RKLFAYYSNFLAGKLKLYTEEACR
TGDR ISEQ ID NB:22) o

B APPALICDSRVLERVLLEAKEAENTTTGCAEHESLNENTTVPOTRVNEY AWKAMINXSXOAVEYWOGLALLSEAVERGGALL
VNSSOPWEPLOLHVDKAVSBLASLTTLLRALGAKKEAISPPDAASARPLRTITADTFRKLFRYYSNFLRGKLKLYTBEACA
TGOR {SEQ 1D ND:23) | , |

7)  APPRLICDSRVLERYLLEAKEAENITTGCAEHCSLYENTTVPOTKVNFYAWKRMAXTXQAVEVWQGLALLSEAVLRGOALL
VNSSOPWEPLOLHVDKAVEGLRSLTTLLRALGAKKEAISPPDAASAAPLRTITADTFRKLFRVYSNFLAGKLKLYTEEACR
TRDR (SEQ ID ND:26%

B APPRLICDSRVLERYLLEAKEAENITTGCAEHCSLNENITVEDTKYNFYAWKRMENXSXAVEVWAGLALLSEAVL R QALL
VNSSOPWEPLOLHYOKAVSELRSLTTLLAALGAGKEAISPPDAASAAPLRTITADTFRKLFRYYSNELAGKLKLYTSEACR
TGDR (SEQ D NO:26% ,

8 APPRLICDSRVLERYLLEAKEAENITTGCAEHCSLNENITYPDTKVNEYAWKRMENXSXAVEVWIELALLSEAVLRGOALL
VNSSOPWEPLOLHYDK AVSELRSLTTLLRALEAKKEAISPPOAASAAPLRTIT ADTFRKLFRVYSHELRGKLKLYTGEACR
TEOR (SEQ IDNO:27%



O] goboobooodoobod
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(10)  APPRLICDSRVLERYLLEAKEAENITTGCAEHCSLNENITYPOTKVNFYAWKRMENX TX AVEVWORLALLSEAVLRGOALL
VNSSOPWEPLOLHYDRAVSBLASLTTLLRALGADKEAISPPDARSAAPLRTITADTFRKLFRVYSNFLAGKLKLYTREACR
TGOR {SEQ 1D NO:28%;

i APPRLIl:DSBULER‘!LLEAKEAEI"HTTBBAEHCSLNENITUPDTKVNFYAWKHMENXTXA\'EVW[IGLALLSEAVLRGBML
VNSSAPWEPLOLHYDKAVSELRSLITLLRALEAKKEAISPPDAASAAPLRTITAD TFAKLFRVYSNFLAGKLKLYTREACR
TGDR [SE0 10 NO:29% '

12} _ArrnucnsnuLsnmmxﬁnmmﬁcamcsmmmrm‘xvmmwmmmswiwumuswmsmm

NSS l]PWEPLﬂLHVDKA‘JSELRSLTTLlHALGAﬂKEAISPPDAASMPLHTHADTFHKLFRWSNFLRGKLKLTTEEACHT
BOR (SEQ 1D NO=30%;

(13} APPRUCDSRVLERYLLEAKEAENITTGCAEHESLNENITYPTTKYNFYAWKRMEVNX SXVEVIYOSLALL SEAVIRGDALLY
NSSDPWEPI.ﬂI.HVl]I(AVSBLRSLTTLLHMBAKKEAISPPBMSMPLHT]TADTFHKUHWSNHHGKLKLYTEEABHT
GDR (SED ID NO:A1E Rhxoe ’

{14 APPRLICDSRVLERYILEAKEAENTTTGCAERCSINENITVPDTKVNFYAWKRMEYNY TXVEVWIGLAL LSEAVLARQALLY
NSSOPWEPLOLHVDK AVSELRSLTTLLRALGAKKEAISPPDAASAAPLRTITADTFRKLFRVYSNFLAGKIKLYTREACRT
BDR (SEQID ND:33), 12T X3, 770 )y e R faka T8 # T hhde

googbdd dobdoobdogbuogbuoobooboobooboad
goodgoogboooboon
godd



®) goboobooodoobod

(] MGYHECPAWLWLLLSLLSLPLELPYLGAPPRLICDSAVLERYLLEAKEAENITT GCAEHLSLNENITYPDTKVNFYAWKANX
SXODAVEVWOGLALLSEAVLAGOALLYNSS P PLOLANDKAVSOLRSLTTLLRALGADKEAISPROMSARPLATITAD
TFRKLFAVYSNFLREXLKLYTGEACRTADR (SEA ID NO:34

(2 MGVHECPAWLWLLLSLLSLPLGLPVLGAPPRLICOSAVLERYLLEAKEAENITTGCAEHC SLNENTVPDTKVNFY AWKRNX
SYQOAVEVWOBLALLSEAVLRGDALLYNSS LPWELULAVIIKAVSGLASLTTLLAALBAKKEAISPPDAASAAPLRTIAD
TERKLFRVYSNFLRGKLKLYTGEACKTEDR (SE D NO:36%

@ ,M,GVHE:FAwtw;.ususmmmsmnunnsnmnmmmmmmmcsmmmmmmmmx
TXOOAVEVWOGLALLSEAVLRGDALLYNSSOPWERL O KVIKAVSELASLTTLLAALBAOKEAISPPOAASAAPLRTITAD
TFRKLFRYYSNFLRGKLKLYTREACRTGDR (SEQ 1) NO:36%

(@ MEVRECPAWLWLLLSLLSLPLGLPYLGAPPRLICDSAVLERYLLEAKEAENTTTGCAEHCSLNENITYPDTXYNFY ANKRNX
TXORAVEVWOSLALLSEAVLAGOALLYNSSPWEFLELIVIKAYSELASLT TLLRAL GAKKEAISPPIAASAAPLRTIT AD
TFRKLFRVYSNFLRGKLKIYTGEACRTGDR [SERID RS '

B  MGVHECPAWLWLLLSLISLPLGL PYLGAPPRLICOSRYLERYLL EAKEAENITTSCAESLNENITVPOTIVNFY AWKRMA
XSXOAVEVWOGLALLSEAVLRGOALLYNSSOPWEPL CLHVDKAVSGLASLTTLLRALGAQKEAISPPOAASAAPLATITAD
TFRKLFAVYSNFLREKLKLYTGEACKTEOR (SEQ ID NO:38;

) MGVHECPAWLWLLLSLLSLPLELPYLGAPPRLIEDSRVLERYLLEAKEASNITTGCAEHESLNENTTVPDTHVAFYAWKRMN
XSXOAVEVWOGLALLSEAVLAGTALLYNSSOPWEPLOLYDKAVSELRSLTTLLRALBAKKEAISPRDAASAAPLRTITAD
TFRKLFRVYSNFLRGKLKLYTGEACRTAOR (SEQ 1D NO:36)
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) MGVHECPAWLWLLLSLLSLPLGLPYLBAPPRLICDSRVLERYLLEAKEAENTTRCAEHCSLNENITVPITKYNFY AWKRMN
XTXQAVEVWOGLALLSEAYLRGLALLVNSS CPWEPLOLHYDKAVSGLRSLTTLLRAL GADKEAISPPDAASAAPLRTITAD
TFRKLFRYYSNFLRGKLKLYTBEAGRTGOR (SEQ 1D NO:40)

®  MGYHECPAWLWLLLSLLSLLGLPYLGAPPRLICDSRVLERYLLEAKEAENITTGC AEHC SLNENITVPLITKYNEY AWKRAN
XTXQAVEVWOBLALLSEAVLRGOALLVNSSOPWEFLOLHVDKAVSBLRSLTTLLRALGAKKEAISPPRAASARPLATITAD
TRAKLFRYYSNFLAGKLKLYTGEACRTGDR {SEQID NO:41);

9 MGVHECRAWLWLLLSCLSLPLGLPYLGAPPRLICDSRYLERYLLEAKERENITTEE AEHGSLNENTVPITKYNFY AWKRME
NXSXAVEVWOGLALLSEAVLRGOALLYNSSOPWEPLOLHYDKAVSELASLTTLLRALGAKEAISPPOAASAAPLRTITAD
TFRKLFRVYSNFLRGKLKLYTGEACRTGDR (SEQ D NO:42%

{10 MGVHECPAWLWLLLSLLSLPLELPVLGAPPALICOSRVLERYLLEAKEAENITTECAEHCSLNENTVPLTKVRFY AWKRME
HXSXAVEVWOGLALLSEAVIRADALLVNSSOPHEPL OLFVIKAVSGLRSETTLLRALEAKKEAISFPDAASMPLRTITAD
TFRKLFRVYSNFLRGKLKLYTGEACATGDR {SEQ ID NG:A3); :

(1 MGVHECPAWLWLLLSLLSLPLELPYLGAPPRLICOSRYLERYLLEAKEAENITTSCAERLSLNENSTYPOTKVIFY AWKRME
NXTXAVEVWOBLALLSEAVLRGOALLVNSSUPWEPLOLHVDKAVSELRSETTLLRALG ALKEAISFPDAAS AAPLRTITAD
TFAKLFAVYSNFLAGKLKLYTBEACRTGDR (SEQ ID ND:44}

(12 MBVHECPAWLWLLLSLLSLPLELPYLGAPPALICOSRVLERVLLEAKERENIT TECAEHCSLNENITVPLTKYNFYAWKRME
KXTXAVEVWOGLALLSEAVL AGOALLYNSSPWEPLOLRVDKAYSGLRSLTTLLRALG AKKEAISPPDARSAAPLATITAD
TFRKLFAVYSNFLREKLKLYTGEACRTEDR (SE0 ID NO:45%:

(13 MBVHECPAWLWLLLSLLSLPLELPYLGAPPRLICDSRVLERYVILEAKE AENIT TRCAEHESLNENITVPDTRYNEY AWKRME
VNXSXVEVWOGLALLSEAVLRGOALLYNSSOPWEPLOLHVDK AVSGLASLTTLLAAL GANKEAISPPOAASAAPLATITAD
TFRKLFRVYSNFLAEKLKLYTGEACRTGOR (SEQID NO:6% | :

{14 MGVHECPAWLWLLLSLLSLPLELPVLGAPPRLICOSRVLERYLLEAKE AERIT TECAEHCSINENITVPO TKVNFY AWKRME
VNXSXVEVWOGLALLSEAYLRBOALLVNSSOPWEPLOLHVDKAVSGLRSLTTLLRALGAKKEAISPPDAASAAPLRTITAD
TRKLFRVYSNFLAGKLKLYTGEACRTGOR (SERID NOA7} ,

(15  MOVHECPAWLWLLLSLLSLPLGLPVLGAPPRUCDSAYLERYLLEAKEAENITTGCABHE SLRENSTYPITIVNFYAWKRME

‘ UNXTXVEVWOBLALLSEAVLRGOALLVNSSOPWEPL OLVDKAVSBLRSLTTLLRALGAGKEAISPPOAASAAFLETITAD

 TPRKLFRVYSNFLRGKLKLYTGEAGRTSOR (SEQ 1D NO:4B 335 72

(181 MGVMECPAWLWLLLSLESLPLGIFVLBAPPRLICOSRYLERYLLEAKEAENITTECAEHCSNENTTVPIITKVNEY AWK ME
VNXTXVEVWOBLALLSEAVLRGOALLYNSSOFWEPL OLIVDKAVSGLASLTTLLR ALGAKKEAISPPOAASAAPLATITAD
TFRKLARVYSNFLRGKLKLYTGEACRTEDA (SEQ D NDAG), 13T\ X 8. 7%0) L¢3 E0 T8 Bhvddo
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Jo

#1

* GG increased from 12t 15 -
* Zis average of EQ

* Bis averom of N

* matchs with stop is _M; stop-stap « B J ljokar} masch = 0

N

#iofine M B I* velug of a match with 2 xtop *

int

_dayi2el26) = {

" ABCDEFEHIJKLMNOPAORSTUVWXYZY

A
-]
(|

ot

MET
IF

"E%
"0
e

e
K
LY

rM
PN
o
rpY
raY
IR
rsY
T
Uy
e
e
X

{2.0.2,0,84,11.5,0.1,2.1,0, M, 1,0,2, 1, 1,8, 0,8, 0,3, 0},
{03.4,2,2.5,0,1,20,2-3,2,2,_M-1,1.0,0,0,0.25,0,3, 1},
{2-4.15,5,5.4.3:3.2,0.5,6,5.4,_M-3,54,10,2,0,2,4,0, 0,5},
{035,434, 1, 1.2.0,04,3,2,_M-1,2:1,0,0,0,2.7,0,4,2},
{D.2.5,3,4.5,0,1.2,0,0:3:2, 1, M:1,2,1,0,0, 0,27, 04,3},
{45465, 8,6:2 1,0,5, 2 0.4, M55,.4,3,3,0,-1,1,0,7,5},
{1.0-3,1.05,5.2:3,0,24-3,0_M1,1,3,1,0,0,1,7, 8,5, 0),
{403, 1122, 8:20,0-2.2,2, M, 0,5,2-1,1,0.2,3,0,0, 2},
{12222 1,9:2 50,2, 2, 2.2, M-2-2,2-1, 0,0, 4,5,0,1,3},
{2,0.0,0,0.0,0,0,0,0,0,0,0,4, M,0,0,0,0,0,0,0,0,0, 0,0},
{1,0,6,0,0,5,2.0,2,0,5-3,0,1,_M,1,3,0,0,0,23, 0,4, 0},
{23643, 2,4.2.2,0,3, 6, 4,3,_M-3.2:3,3,1,0,2:2. 01,2},
{102:6:32, 0,02, 2,0, 0,4, 8,2, M.Z-1,0,2-1,0,2,4,0,2-1],
{0,24214,0,2:20,1,3:22_M1,1,0,1,0,0-24, 8.2 1},
{1:1:3:1,0,501,0,2,0,1,:3-2,1,_M, ,0,0, 1, 0, 11,4, 6.5, 0,
{015 2251, 3:2.0, 1,21, 1,_M, 0,4, 1,1,1, 0,25, 0,4, 3},
{2 0.4:1:1,4,3,2-2.0,3,3,8,0,_M, 0, 1,6,0.1, 0,2, 2, 0,4, 6},
{10.0,0.0,3,1,3,1,0,0.32,1,_M, 11,0, 2 1,0.1,2,0.3, 0},
{%0:2,0,0,3,0,1,0,0,0,11,0,M,0,1,1,1,3,0,0,5,0,3, 8},
{%.0,0,0,9,0,0,0.0,0,0,0,0,0,_M,0,0,0,0, 0,0, 0,0,0,0,0},
{02222, 2.4, 0.2 2.22_M-1,2,2.1,0,0, 4.5, 02,2},
{6,5.:8,7,7.0,7-3,5,0,3,2,4,4,_M.6.5, 22,5, 04,17, 0, 0,5},
{0,0,0,0,0,0,0,0,6,0,0,0,0,0,_M,0,8,10,0,0,0,0,0,0, 0,0},
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ry .l' {-3,-3, 01'41'41 7:'51 ul"r nf.4l'lI.ZC'ZIHMr.sl'ql"q‘l'afaf U.Z. u. B.lﬂ,-4},

fz° {01,523502200.21,1,_MD0300040.246 04,4}

b
A2

"

*

fincluda <strish>

finclude <ctypah>

Fafine WIALIMP 18 I* max jumps in  diag */

filaline MAXGAPZ4 I* don't eontinus 1o penalize gaps larger than this *f
fatine JMPS 1024 {* max jtmpa in an path ¢}
#dafine MY 4 {* save if thera's at least MX-1 kases since last jmp */
#idafine OMAT 3 1* value of matching bhasas */
#dafine DMIS i} {* panafty for mismatched hasaz *]
#define DINSQ 8 {* penalty for a gop */

#dafine DINS1 1 [* punalty per base *)

#dafine PINSD ] 1* penalty for a gap */

#detine PINS1 4 f* penalty pes rasidua *f

strugs jmp {
short
uneigned short
o
struct diag {
Int
lang
shart
struct jmp
k
struct path {
Int spe;

NMAXIMPY 1* slza of jmp (nsg for dely} *
A[MASIMPL [* base no. of jmp in seq x Y/
{* limits saqg to 27 161 *f

§Care; 1* seera ac ast jma *f
uffsat; I* alfsat of prev black *}
fimp; 1" curment jmp indax *}
In; J* st of jmps.

|* number of leading spaces */

short  n[JMPSI; (" size of jmp lgap] *
Int «[JMPS); 1* (o of jmp (last elem before gap} ™

uoboooboooboaobod
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char
char
char
char
int
fnt
[mt

Int

lonp

struet  diag
struct path

char
char

(42)

)

“olile;
“namsx(2]:
“piog;
~sequ 2}
dmay;
dmax0;
dna;
sndgaps;
aapy, gagy;
lenD, len1;
ngap, ngapy;
smay;

* xbry;
offsat;
*dr;

palzh

uoboooboooboaobod

I output tils name *f

I* 38 naines: getsens() *f

{* prog nama far ser msgs *J
{* sags: gatsaqsh) */

1* hest diag: nw(} "/

[* final diag *

[* set if dna: mainf) *|

I" satif penaliziag snd gaps *f
I total gaps in seqs */

{* seq lens *|

1* fotal size of gaps *}

{* max scare: nwij *f

{* bitmap for matching */

{* currant offset in jmp fe "/
[* holds diagonals *f

[* hoids path fer seys *

*callocl], "malloef), “Iindext), *strepyll;

*gotzeql, *p_colocli;
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{* Needleman- Wunsch alignment pragram
* usage; progs fila? fila2
* whara filel and file2 are twa dna or twn protein saguencas,
* The sequances can ba in upner- of lewer-case an may contain ambiguity
* Any linas beginning with ', "> or ' <" ara ignored
* Max file length is 65535 {limitod by unsigried shert x in the jmp struet}
* A sequenca with 113 or more of its elaments ACBTU is assumed to ba DNA
* Outputis In the fila “align.out”
“ The program may craata a tmy fite in Jtmp ta hold infa about traceback,
* Driginal version developed under BSD 4.3 on a vay 8650
*l
#nelude “aw.h"
Hincluda "dayh"

statc  _dhval[26) = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,5,8,8,7,5,0,10,0

statle * _phvalf26] - {
1, 2|1 < <{D~'AY|it < <i{N“'A%, 4,8, 16, 32 64,
128, 256, OaFFFFFFF, 1< <10, 1< <11,1< €121 <13, 1 < <14,
1< <15, 1<<15, 1< <17, 1< <18, 1< <13, 1< <20, 1< <21, 1< <22,
<124, 1< <21 < <LE-AN| < <PavA

k
main{ac, av)
int ac;
char  “al);
{
prog = ovil];
if o 1= 3 {

Fnrintf{stderr, “usags: %z tHaT fRaZin”, progl;
furintHstder, “whetn file1 and fila2 are twa dna or two protein sequencasn®)

uoboooboooboaobod
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firinti{stdars, " The sequencas can be i uppar- of lowar-caseln™:
$printi(stderr,"Any lines baginnieg with "} or * < are ignaredin”y
fprintfiaederr,"Dutput is in the fila |"align.outy"in");
exinf1);

}

namex{0f = av{1];

namax]1] = aviz];

seqal0) = gatseginamex[OF, &lon0);

164 1] = garseqinamex|11, &tan1);

. abm = {dna)? dbval : phval;

endgeps = 0; 1* 1 to penalize endgaps */
aofile = “afign.out™ {* output fila *}
nwi); I* filtin the matriy, get the possitle jmps *f

reatjmps{); {* got tha actual jmps *J
prindll; {* mint stats, alignment */

clasnup(fl} {* undink 2ny trm files *f

uoboooboooboaobod
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()
1* da tha alignment, raturn bes1 score: main()
* dna: values in Fitch and Smith, PNAS, A0, 1382-1385, 1983
* pro: PAM 251 values
* Whan scarae ara aieal, wa prafer mismatzhes to any gap, prefer
* 2 naw gap to extending en anguing gap, and prefer a gap in seqx
*toagapinseqy.

!

nw(}

{
char *ps, *py: I* seqs and ptrs */
int “nduly, *dely; )" kaep track of dely */
Int ndely, dalx; 1* keap track of delx *f
int *tmp; I* tur swapping row0, row1 */
{mt mis; 1* scare for sach typa *)
int insd, ins1; 1* insartion panaltios *)
ragistar id; 1* diagonat indax *[
ragistar i 1* jngindax */
reglatar *eoll, *colt; 1* scara for curr, last row *}
register o,y {* index into sags */

dx = {struct diag *)g_calact™to get diags”, lenll +lan1 + 1, sizest|strust diag)):

ndely = {int "}g_calloc{"tn ger ndely”, lent+1, sizeof(intll;
dely = lint "}g_catlos{"ta gat daly", lsn1 +1, sizaofiint)];
tol0 = {int *)g_ealloc(™to gat £ol0”, lend +1, sizecHint]};
vall = {int *]y_calloc("to get eal1”, land +1, sizeof(int));
ins0 = {dna}? DINST : FINSD;

Ins1 = {dnal? DINST ; PINST;

smax = -10000;
if (endgapsl { ]
for (col0{O] = dalyl0] = -insD, yy = %;yy < = lenT; yy++H{
colllyy] = defylyy] = colOfyy-11- ins?;
ndetylyyl = yv:

uoboooboooboaobod
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ZA099v3)
L I |* Waterman Bull Math Biol B4 ¢/
}
alss
for lyy = 1; gy < = lend; yy++)
5 dalylyy] = -nsC;

[* filt in match matrix
*l
For (px = saquf0l, cx = 1700 < = loiD; px -+, xae ) {

10 I* initializa first entry in col
*f
if (endgaps) {
Hha==1)
col1[0] = delx = -finaQ+ins1};
15 111 ]
cal1[B] = dalx = cold(0F- Ins1;
noelx = xx;
}
‘elss {
20 col¥0] = O¢

delx = -nsl);

ndaly = 0;
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%ﬂ ‘l (')')"3)

far oy = saqel1l vy = 1y <= lentipy++, yy++l{

wiW

10

15

20

25

30

35

mis = colifyy-1}:
it fdnal

mis = (xbim{ *p-"A') &bl * py-"A'll? DMAT : DS,

sise
mis + = _dayl*pe' A py-A'E

I* update penalty for dal in « san;
® favar new tal over ongong del
* ignara MAXGAR if waighting endgaps
“f
i [endgaps | | ndalylyyl < MAXGAR {
18 lcolllyy] - insD > w dalyfyyl) £
delylyy] = collyy} - (Inal+ins1);

adalylyyl = 1;
}olen {
defylyy] - ins1;
nedelylyyl+ +;
}
}else {

M (eollyy] - {Ins0+ins1) > = debylyy]) {
delylyy) ~ colDyy] - fins0+ins1);
ndalylyy] = 1;

Yolsn

ndelylyyl+ +;

1" updata penalty for dat iny seq;
* favar new del over angoay del
Y
if {endgaps | | ndelx < MAXBAP}{
if fcolilyy-11- inad > = dalx) {
dabe » eollfyy-1] - finsO+Insty;

ndalx = 1;
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F1 ()
Yobsa {
delx = insl;
ndeh+ +;
-}
Jolsa{
it {colTlyy-15 - fins0+ inet) > = dalx {
delx = coillyy-1] - finsB+ins 1k
ndele = 1;
) alsn

ndebe+ +;

1* pick tha menimum scone; wa'ra Favoring
* mi aver any dal and delx over dely

M|
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i =¥ yy +lenl - 1;
if [mia > = dalx & mia > = deiviyy])
col1lyy] ~ mis;
olse if {daix > = delyfyyll {
collyy] = delx;
ij = dxfidlLjmp;
if (xlidLjp.nl0] &8 (1dna | | (ndelx = « MANJMP
&8 xx > defldLin. sl MX) § | iz > dufid].score+DINSGR {
dafidLijmp+ +;
i+ +i] > = MAXIMP {
writefrps|idy;
i = dufid).fimp = 0;
éxfidl.offser = offsat;
offset += slzeofstrust jigl + slzsofiod ety

}

dalidl.jp.uifl = mdalx;
- dufdlfp.if] = xx;

dafid)-scora = deb:

olsa {
caltlyyl = delylyyl;
fj = dx{id.Gmp;

I (da0idLjo.I0% && Wdna | | (ncelyiyy] > = MAXJMP

B&xx > dalidljp.a[il+MX) | | mis > dxfid}scors+DINSOY {
il gmp-+ +;
IF{+ +§ > = MAXIMP) {
write|apsfid);
§ ~ dxfidlijmp = 0;
dxfid}affset = offset;

olfsat + = sizeof[struct jmp) + sizeof{affaet);

}
At .0l = -ndelylyy:

uoboooboooboaobod
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dxlid].jp.x(¥] = xg;
dxfid].scora = delylyyk

}
it {x2.= = fon B yy < lan1) {
I*lstoal
il
If {endgaps)
col1[yy] -= insB-+ins1*flenl-yyl;
iFtcoltlyy] > smax) {
smax ~ colifyyl;
dmax = id;
} .
}

}
if lendgaps && xx < lenD)
col Hyy-1} -= ins0 +ins1* fanQ-xx);
i fcol 1 lyy-11 > smax) {
amax = callfyy-11;
dman = id;
}
Imp = calD; colB w calt; coll = tmy;

'}

[wold) fres tzhar *Indalyl;

[vold) frea(ichar *}dsly);

[waid) frea{{char ")eatll;

[vaid) frezlichar *jcall}; }

uoboooboooboaobod
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FA(273)

0

* printl} - anly routing visibla sutside this modula

*

* static:

* gatmat{| - trace back hest path, count matches: print)

* pr_alignf) - print alignmant ol described in amvay gl printf}

* dumypbloth() - dump a block of fimas with ntmbars, stars: pe_aligni}
* nums() - put eut o number fine; dumphlock)

* putlinef} - put out a Yina iname, kwmt, seq, [umnll; dumphlozkf)
* stars{}- -put a kne of stars; dumpblockf)

* stripnamel} - strip any path and peafix from 2 seqrame

i
Ninchude "mw.h"
#datina SPC 3
#lsfina P_LINE 256

#defina P_SPC 3

extern  _day[26](26];

nt olan;
FRE  “fx;
print(

{

" meximum sutput lina *|

1" apaca batween name of num and eq *f

1" sat output Hne fengih *f
1* autput dlla *}

print

int Iz, Iy, firstgap, lastgap; J* averlap *f

if [ffx = fopendofie, "™ == Q) {
tprintfistdar, "%s: can't wiite %s\n”, prog, ufilel;

cizanupi1);

}

Iptintfifx, * < First saquonce: % (length = %™, namex({l, len0l;
Tprintfifx, * < second sequence: %s {length = %d¥a®, namaxt] leni]:

nlen =~ 80;
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F102)

[% = lenD;

Iy = lani:

firsigap = lastgap ~ G}

I (dmax < lent -1 { /" leading gap inx
pp{d].spc = firstgap = lanl - dmax - 1;
Iy -~ pplOhspe;

}

alss [f {dmax > tan1- 1) { {* leading gapiny ¥
aplthspe ~ fisigap « dmax - (It - 13;
Ik -= ppl1]ape;

}

I {dmaxD < lend-1){  I* trailing gap in x *
tavtgap = lan0 - dmax0 -1;
bx-= lastap;

1

elga if {dmax0 > len0- 1 {
lastqap ~ dmax0 - {lan0 - 1k

{* trailing gap in y *)

ly -~ lastgap;
1
getmatlly, ly, fiestgap, lasigap);
pr_align();

uoboooboooboaobod
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I
* trace back the bast path, count matches
*l
static
gemmatily, ly, firstgap, lastgap)

int Ix, ly; I* "core” (minus endgapsh */

int firstgap, lastgap; I* leading trailing ovarlap *f
{

int nm, i, i1, siz0, siz1;

char oata[32[;

doubla pet;

ragister 6, nl;

registerchar  "p0, *p);

{* gat tatal matches, scora
)
i0 = i1 = 520 = siz] =
pl = seqk(0f + ppl1].9pc;
pl = seqxf1] + ppi0].zpe;
il = pp{Tlepe + 1;

“ ni = pplll.spe + 1;

am = @;
wihita { "p0 8% *p1} {
if (sizll) {
pl+s;
ni++;
siz0-;
}
elzs If (3iz1) {
#++;
nl+ +;
szl

uoboooboooboaobod
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F21(272)
i (xhmf*p0-A'J &b *p1-"A'}
m+»;
1f{nD++ = =~ pp{0].x[0)
520 = pp{0i.nfi0+ +);
it {nt++ = = poftlulit])
slzl = pp[1kelil + +}
pl++;

e

* pet homology:
* if penslizing andgaps, base is the shorter suq
* ulve, knock off overhangs and take shorter cora

*
if landpaps)

1t = [tan0 < lent1]7 Jan: lenl;
alsa

le = {lx < )7 hesly;
pet = 100, *{dfoubtajom}dauble)ix
fprinté(fx, “n");

* forintflfx, * < %d match%s in an overlzp of %d: %.2¢ percent simiterityln®,

nem, (nm == 137 "2 “ag", Ix, pztl;

uoboooboooboaobod
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e (77'3)

fprintftfs, ™ < gaps in first sequence: %d", gapxy; ~patmet
1f {gape) {
[void) sprintflaut, ° (%d %s%a",
ngaps, {dna)? "base™"rasidua”, (ngapx = = 17 ":"g");

fprintfils,"%e", outx);

Tprintfitx, *, gaps in second sequence: %d”, papy);
it tgapyH{ .
{void} sprinti{outy, * (%d %x%s)",

npapy, (dnal? “base":"rasidue”, (ngapy =~ 17 "":"s");
{peinaf(fx," %a", outx);

}
F {dna}
Fprintfif,
“In< score: %d (match = %d, mismatch = %4, gap panaity = %d + % pet dasafin”,
smax, DMAT, OMIS, DINSC, DINS1);
[1H.]
fpintfifs,
" < soora: %d {Dayhoff PAM 250 matrix, gap panalty = %d + % per rasidusila”,
smax, PINSO, PINS1);
i (andgaps)
fpsintdlfx,
* < amdpaps penalized. Ieft endgap: %d %s%s, right endgap: %o %sthsin®,
Iirstg#. (dnal? “baza™ : “rasidua®, ffirstgap =~ 1]7 ™ "s*,
Instgap, (dnal? “hase™ : “residue”, lustgap == 107 " "s%);
aksa

fprintH{fx, " < andgaps not panalizadin®);

m; {* matches ia cara -- for chacking */
Imax; 1* Tengths of stripped file names *[

§l2k {* jmp index for 4 path */

nci2l; 1* number at start of cisrent fine *f

nil2L {* current elem number - for gapping */
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atatic sil2l:
static char ‘psl2k I* pte to corrent elomant *f
staticehar *pol2); {* ptr to rext output char slat *J

static char out{2[[P_LINE;;  J* autput ling *f
stutle char starlP_LINEL;  {* sethy stars) *)

"

* print alignment af described in struct path ppl

ki

statle

e _adigai)

{
int nn; I* char count *f
int mors;
register i;

for{l = 0,Imax = 01 < Zl++]{
nn = stripnamanemax|lj);
it Inn > lmax}

Imax ~ an;

nell] = 1;

nifi] = 1;

sizfl] = ijlil = 0;

pafi] = sagilil

pedi] = outlil; }

uoboooboooboaobod
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€]

for Inn = nm = 0, mora = 1; mors; § {
for (i =more « 0;i < Ziv+){

f.

* do wa have mare of this sequance?

*f

it 11" psfil

continte;

more-++;

iF{pplilspe}{  [* Yemding spaca ¢

}

'ﬂﬂm**-";

pplll.spc-;

eseil(sifll{ /*inapep®

'an** - |_|;

{* we're putting a saq element
i
“palil = *pafil;
1 fislower{*ps{i)
“gali] ~ touppert”pelil);
poll+ +;
pafib++;

,.
* are wa at next gap for this seq?
*
¥f (nilif = = pplil+L5iID £
.
® we need to merge ail gaps
* at this location
)

uoboooboooboaobod
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sizli] « pplil.nfij+ +};
wehlle (nifi} = = ppHLAfifll
siziil + = pplil.nli0l++)

}
nifij++;
}
}
1f{++nn = = glen | | Imare && sn) {
dumphlock{;
farli=0i < Z;iv+)
pufil ~ outlil
= 0;
}
}
}
0
* dump a block of Inay, Including mumbers, stars: pr_elign()
"
Hatic
dumphlock()
{
ragiater i

for{l= i < 2: [+ +}
*polil-- = 0%

uoboooboooboaobod
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{wald) putc('In®, fxl;
fordi=0;i < Zyie ) {
1F{* outfi] && ("autfi) I="" ] | “{polih t="") {

iFi--0
numsg;
it == 0 && "))
stars();
putlinafil;
i == D 8& "ot}
fprintt{fx, star;
ili-=1)
numsiil;
}
}
}
0
* put out 8 number ine: dumpblocki)
ll )
statle
nums(ir}
int ix; 1* index in o] holding saq line *}
{
char nlins{P_LINE];
register Lk

ragister char ~ “pn, *mx, *py;

for {pn = dling, i = 6§ < Imas+P_SPC: i+ +, pn+ +)
‘m="

Tar i = nclis], py = outfix]; *py; gy-++, pn++)
Wiy ==""]] *py=="

+ ",

pr="3
olen {

uoboooboooboaobod

~dumpblock ‘
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FA072)

HE%I0 == 0 ) {iwm t &% nefis] 1~ 1) {
j=f <07l
Toz {px = pms s j (= 10, px-)
"px = %10 + '0%
Ti<0

i+

}

“pn = 10

nciie] = i

four [pn = ting; *po; por +)
(vald} puate{*pn, {x)

[wold) putefn', fxk

"
* put out & fina {name, (num}, saq, {nemik: dumphineky)
l‘ i

statie

putlinalizl

it i {

uoboooboooboaobod

pirtline
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£ (97R)

int §
ragister char  *px;

for {px = namaxfixh, i = 0; *px && “px [= 5 pxr+, i+ +}
(vaid) putc{*py, Txl;

for ;i < Imax+P_SPEL; i++)
|vaid) putef’ ', 12);

{* thesa count from 1:
* T} Ex cwrrand element {from 1}
* acll is numbar at start of currant fine
°
for {px = autlix]; *px; px++}
(void] putel*px&0x7F, fxk
{vald) putci'in’, fx);

a lina of stars (seqs always in out{0), out] 17); dunmpbtockl)

int k
register char  *pl, *p1, cx, *px;

it 0% outl0) | | PoutfQ} == " R& *fpol0ll =~ ' |
Pom1F | | (*oetf1] == B S{po{ 1B == "))
return;
px = star;
for i = Imax+P_SPC; i}

npx‘_‘ _H:

uoboooboooboaobod

wputlina -
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1 (99'3)

for {pd = aut(0L pi = out[1); "p0 &3 *p1; p0++, pl++} {
if {issighel*p0) &4 isalphal*p1l) {

5 . iF {ehr( *p0-“A'l Sxbm{"p 1-A']) {

o'
M+ +!
)]
aisa If ildna && _day{*p0-A[*p1-"A7 > N)
ig [
[T
-t
}
Blza
15 -
“px+ = x;
}
*px++ =i’
=0

20 }

uoboooboooboaobod
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T 1 793D
I :
* stely path or prefix from pn, retuen len: pr_alignl)
“f

statie
stripnamedpn)
char  “po; " fila name {may ha path} *f
{
ragister char  “px, “py;
py=0;
fur {mx = pa; “pr; px+ +}
If{*px == 1%
py~m+1;
H {py}
{wald] strepyipm, pyk
return|strientps));
}

uoboooboooboaobod
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Zed (273)
"
® tlsanup}) - claanup any tmp fila
* getsen() - read in g, set dna, len, maxlen
* g_tallacd] - caloc) with error chackin
* raadjmps) -- get the good jmps, frem tmp fila if necessary
* writgjmps() - write a filed airay of jmps to a tmp fils: pw()

°f

Hinclude "mw.h”

Finchrda < sysifileh>

char  *jname = “/mpiomgXX%XXX"; 1* tmp file for jmps *)
FILE “fis

Int tivanupi); {* ctaanp tmp fila *

long  Iseakl)

"
* remava any tmp fllz IF wa blow
i
tleanup(f) clzanup
im i
{
if (fj
(vuid) onlinkfazme):
exitfi);
}
j

* raad, return pir 1o seq, set dna, len, mazlan
* skip fings starting with ', ' <", o '>"

* suy in upper or lower case

)
char *
gatsanffila, ) futsay

char il * filo name
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24(979)

int *lan; " %8glen®)

char lina[ 10245, *pseg;
registerchar  *px, "py:

int natpe, ten;

FILE *fm;

il [(fp = fopenitile, ™) == 0} {
Iprintflsedarr,"%s: can't read %sin®, prop, fifel:
axitf1);
}
tlan = natge = 0;
whils (fgatsiline, 1024, fal} {
I ("Eng == " | “ling «="'<' || "=
continue;
for {px = Enes "pa 1= i’ pae +)
" it lisuppar(*px) | | iskwar(*pxj)
tlen+ +;
}
if {fpseq = mallocijunsignad)iden + Gj)) == 0) {

uoboooboooboaobod

torintf{stdeer,*%s: mafloc() failed to et %d bytes for %sin", prop, tien-+ 5, fEez

exit(1);
}
pseniD] = preq(1] = paenl2] = paeg{d] = 0%
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F1(973)

~galseq
oy = pueg + & '
"lan = 1lan;
rawindfgh;
while (fgatsilina, 1024, fpl} {
if("ling == %" | | *lng =="<" || *ling = w ")
ontinue;
hrihx = fing; *ped= s prr) {
¢ Groppart* pxl
AR
else If [islowan*px))
*y+ + = toupper{*px);
it lindex{"ATRCL", fay- 1}
nafge+ 4
}
}
By -0
‘py = 0%
{wald) fetosalfpl;
" dna = nmatgz > (thanf3);
raturn(pseq+4};
*.p_callocimag, nx, 52 g caltoe
cher  *msp; |* gragram, calling routine "f
Int n, 52; 1" number and siza of elements *f
char *px, "callocfly

¥ {lpx = callocfiunsigneding, {unsigned)sz)) = - 0] {
it *mag) {
{peintfiatdarr, *%s: g _caloc() falled %s {n=%d, sz= %u)in”, prog, msg, iy, s2)
axitti)
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Tt (2942)
}

}

raturn{pr);
}
"
* get final jmpx from df) ar tmp file, sat ppll, raset dmax: maif)
°l
reagjmps{)
{

int fd=-1;

int si, i, i1;

reglster  j xx;

Him{
{wald} felosedf];
if{fd = opanijname, 0_RDOMLY, 0) < 0) {
fpeintflotdarr, “Ys: can't apeni] Rsin”, prog, jname);

claanup(ty
}
}
for i = i = i1 = 0, dmas0 « dmax, xx = len0; ; i+ +} {
whila {1) {

for [j = d{dmax].jmp; j > = 0 && dufdmaxlip.ef} > = xx; [-)

uoboooboooboaobod
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%ﬂ {3

I < 08& duldmaxloffser && T {
{wnid} Isesk(fd, dxfdmaxLoffset, 0
(void) readifd, [char *)Rdxfdmax)jp, sizenflstruct imp);
{vold) raad[fd, {char *)Rdx[dmax}affset, sizmofidx(dmax].offsat));
dxjdmax].ijmp = MAXJMP-1;

plss
break;
}
i > JMPS) {
Tpvintiatderr, "%s: too maay gaps in alignmentin®, preg);
claanupi1);
}
if{] >=0}{
$it = dx[dmax]jp.nfjl:
xx = defdmaxlip.xlih
dmax + = siz;
iffalz < 0O} { . I* gap in 3econd 3=y *f
ppi1dnfit) - -siz;
) .S
1* i - yy o+ lend - 1
)
ppl11ali1] = xx - drnax + lond - 1;
gapy ++;
. Pgepy - siz;
1* lgnore MAXGAP when doing endgaps *f
ale = (siz < MAXGAP | | andgaps]? -siz: MAXGAP;

il+ 4}
}
elza if {siz > 0) { " gapin first saq *f
pp(DLnfi) = siz;
PRICLIO) = xx;
gapx+ +;

ngapy -+ = siz;

uoboooboooboaobod

wroadimps



10

15

20

25

2407 73)

(69)

1* ignore MAXGAP when doing sndgaps *f

5iz = {sit < MAXBAP | | endgaps)? siz: MAXGAP;

i0++;
}
}
else
hreak;
}
{* reversa tha ordar of jmps
*

for{ = 0, | < it j++,i0-} {

}

i = palL.nfll; pp{OLnli] = pp{DL.nfi0k palOLalil] - i;
i = pplTLxlf: ppilxlil = ppfQ)xfi0]; ppl{OLATD] = i;

farfj = 0, 11-3f < iT;jo+, it {

}

i = pl1LaljE ppEnll = ppl1LAlIL pplHLanfil] = i
i = pp{1Lelil pRIMAG] = prl Thefitl: ppl L] =

it > =0

iR {

{wakd) close(fd);

fweid) unlink(jnamal;
fi=0;

ofisat = 0;

uoboooboooboaobod
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* writa a fillad jmp stiuct offsat of the prav ane {if any): awl)

] N
writejmpsfix)
int ity
{
char  “mten];
10
it {
H (mitemyjrame) < 0] {
fprinti{sidar, "% can't mkiampi) %sin", prog, jnamel;
cleanupd 1);
15 }
i ([)] ~ fopenijname, "w"l} = = 0} {
Torintfisidesr, “%s: can't writs %stn®, prog, jnamel;
a1y
}
20 }
{woid) fwritelichar *]&dxfix)p, sizeak{struct jmpl, 1, 4l
" tvald) fwritellchar *)&d¥dislofsat, sizeoiduf) affsat), 1, 14
}
25
30
35
godgon

guon

uoboooboooboaobod

writejmps
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PRO XX000060000000 (Bx=15732/8)
Comparison Protain S XRXXXYYYYYYY (Bx=1273/8)

%T 2/ BESIE—-t=

(ALIGN-2 [C L VREI NS LI, 2200RYARTFREOE~ICESTATI/BON) /
PRORURAFROT7 = / BAEORY) =

§/15=33. 3%

oooooo
ooon
PRO XXNXXRAXXX (BX=1073/B)
Comparison Protzin o XXXXXYYYYYYZZYZ (BE=1573/8)

%7 I/ BRIE—tt=
(ALIGN-2 IR URFEINB LS 2, 2 20RUATFFROR—~CESTST7 E /o) ~
(PROBUYRTFFROT7 I /BEREOBYE) =

5§/10=50%
godoooo
goog
PRO-DNA NNNNNNNNNNNNNN (BZ=14R21L4FF)
Comparisun DNA NNNNNNLLLLLLLLLL (BRE=16RHVFFR)

MRS —{t=
(ALIGN-2 Tk UREENA LSz, 2 DOEERFIMOR—ICHSTIISLAF RO
(PRO-INA BBEREFID R & LA F KDEH) =

6/14=42, 0%

gooood
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goon

PRO-ONA NNNNNNNNNNNN (BE=12R5LAFR)
Comparison DNA NNNNLELVY (RE=9XZLAFE)

SRR —{E=
(ALIGH2 LK VRES NI LIS, 220BBREAMOR—ICESTAR2LAFRO%) /
{PRO-DNA BBEECFIOD X &2 Lo+ F R Digsy) =

4/12=33. 3%

gubboooguobooogon

gobbooogubbooggon

gubbooogtobbbogguuobbooooonbobooooubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
googoodgoogod

gooood

goodgboagoagod

gboodbodgbuodgbugbodgouodgbuodgbuogbuogbogboon
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
gouodgbuodgbod budgbdodbuodgbuogbogbdagbogboadgod
gobbbbogooboooooouonbboooguonbboooguboooga
bbb boooggoubbooogouboood
bbbt bboooggoubboooguboood
gooooo

guobog

gubbooogobbobogguubboooouoboboooouboooda
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood



(73) uoboooboooboaobod

bbb boooggoubbooogouboood
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
googooon
goooog

gubbbodogoboboboggouobobooooubobooooonboooga
bbb boooggoubbooogouboood
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
goooo

gouoobog

gubboboogtobbbogguubbooooonboboooonboood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
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gobbbbogooboooooouonbboooggoubbooogooor o
g’ bbb boooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
gouoobog
gubboboogtobbbogguubbooooonboboooonboood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
ERN
gooood
gogd



tehtn
5
Ala{A)
Arg (R)
Asn [N)
Asp{D)
Cys (C)
Gin {0)
Glu (E)
Gly (G)
His {H)
fle {)

Leu (L)

Lys{K)
Met (M)
Phe {F)
Pro (P)
Ser (S)
Thr{m)
“Tro (W)
Tyriy)
Val{v)

©)

% b

{#aforr G4

val leu; ite

lys; gln; asa
gin; his; Iys; arg
glu

ser

asn

asp

pro; ala

~ asn; gln; lys; arg

lew; val; met; ala; phe;

1 ile; val;
met; ala; phe
arg; gln; asp

lew; phe; ile
few; val; ila; ala; tyr
ala
thr
sar

tyr; phe
trp; phe; thr: sar
ile; lew; mat; phe:

uoboooboooboaobod

Hrviig
val
lys

gln
glu
ser
asn
asp
ala
arg
leu
ile
an
fen
leu
ala
thr
5By
V]
phe

gubbooogobbobogguubboooouoboboooouboooda

gobbbbogdubobooogoubnbboooguonbbooogubood

gobbbbogoubobooogubboooguonbbooogubood

gobbbboooobbbooogubnbboogonbbooogonbood

goodboodbouodbuodbodbuodbooboobooboobooobga

gboodgoogooobooobd
gbouogbogbogbooboobuobobobobobobobbobbon
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bbb booooounboood
goboboooggooboooad
gobbbboggubobbooguuobooboooouon
gubbboogoobboogoubboogouoood
goboboboogoubobooogunn

gouobog
gubbooogtobbbogguuobbooooonbobooooubood
gobbbboooobbbooogubnbboogonbbooogonbood
gboodbouodoogbooboobooban

gooood
gboodbodgbodgbouogbogbouodgbuodgbuoobuogbooboon
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
gouodgbuodgbuodbudgobd bogbuoobogbogbogbogod
gouodgbuodgbudbudgbdoad dddgbuodobodgbdodobogbodgod
gobbbbogooboooooouonbboooguonbboooguboooga
bbb boooggoubbooogouboood
oot dootubbboooubobboooguubboooguboood
goobobbogguboboboooouuobooood

guobog
gubbooogobbobogguubboooouoboboooouboooda
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
goooboobooboobobobobooopUobobooboboboboboog
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
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gobobbbooooboooooouonbood gubbooogoboood
gooboood O bboboooubobbooguoubbooooubood
gbbbbogouboooooguonbbooggubboooguboood
gubbboogoubooogoubboogouboooooouoboo

gouoobog
gubboodogooobo
gubbooogtobbbogguuobbooooonbobooooubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
googoodgouogboodgn dgbuodbooboobd bogbodood
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
goudgbuodgbudbugbuodgbuodgbuogbogbaobogbogod
gobbbbogooboooooouonbooogr pbbooogouboood
bbb boooggoubbooogouboood
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gobobooogouoboooggn

gouoobog
gubboboogtobbbogguubbooooonboboooonboood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
googoboodgouodgbouodgoboodgboy boobooboodg ogb ood
goodgod bodbuodgbodbuodboobooboogbn 0 odgod
oot bodbudbuodgbodgbuodgbuoobogbogboogbodgod
gboudbuogbuogbuobooboobuoobobobobbobnbo
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guooog
gubbooogubbobogguubobuoooouboboooouboooda
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
goodgouodbuodgbuogbogbuodgbuoobuooood
goooog
gboodbodgbuodgbugbodgouodgbuodgbuogbuogbogboon
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
goudgbuodgbudbugbuodgbuodgbuogbogbaobogbogod
gobbbbogooboooooouonbboooguonbboooguboooga
bbb boooggoubbooogouboood
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gooooo
gouoobog
gubboboogtobbbogguubbooooonboboooonboood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
b dbodbuodbodbodbuodboobooboobooboo g
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
god
goooog
gboodbodgbuodgbugbodgouodgbuodgbuogbuogbogboon
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bbb boooggoubbooogouboood
bbbt bboooggoubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
gobbbbogguboboogoubnbboooguoubbooogubood
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodgboooooobaoobd
gooood
gboodbodgbodgbouogbogbouodgbuodgbuoobuogbooboon
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
goudgbuodgbudbugbuodgbuodgbuogbogbaobogbogod
gobbbbdgobobobooooubbouoooouooodg
guooog
gubbooogubbobogguubobuoooouboboooouboooda
gbbbbogouboooooguonbbooggubboooguboood
guobog
gubbooogobbobogguubboooouoboboooouboooda
gobbbbogdubobooogoubnbboooguonbbooogubood
gobbbbogoubobooogubboooguonbbooogubood
gobbbboooobbbooogubnbboogonbbooogonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
gouodgbuodbuodgbuogbuodgbuodbuoobooboobooboooga
gouodbuodgbudgbuodgbuodgbudgbuoobogboobooobooobda
goudgbuodbudbudgbuodgbugbuoobogbogboogbogod
goudgbuodgbudbugbuodgbudgbuogbogbogbogbogodgd
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bbb boooggoubbooogouboood
gt bohbdgotubbboooouonboooggubboooguboood
gbbbbogouboooooguonbbooggubboooguboood
gubbbboggubboboooguonbboooguubboooguboood
goboboboogouooooooun bood goubbodood bood
gobbbbogdubobooogoubnbboooguonbbooogubood
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INTERNATIONAL SEARCH REPORT

It tonal Application Na

PCT/US 00/12370

CO7K14/506  CO7K16/22
A61K38/18 A61P7/06

IFXCATION OF SLBJECT M

A. CLASS
IPC 7 CI2N15/11
GOIN33/50

ClZNlS/IE

C12N15/52
GOIN33/53

A61K48/00

Actaring 1o Intemationsl Patent Classification {IPC) or 1 bath national dlaseifieation and IPC
B.FELDSSEAHCI‘ED

Ninirmtam doot hed ificabh d by fication eymbak]
IPC 7 CIZN cCo7Kk GOIN ASIK A61F

Dorumantation asarchaed other tham minknum documantation to the sixtent that such decumenta arelncluded in the felds searched

i data base kect during the intemrations] search {name of data baas and. whefe practicel, saarch terma usad)

EPO-Internal, WPI Data, PAJ, MEDLINE, STRAND, EMBL

€. DOCUMENTS CONSIDERED TO BE RELEVANT
Category * | CHatien of dooument, with indication, where appropriste, of the relevant paseages

Relouant to ciaim No.
X WO 94 24160 A (BRIGHAM & WOMENS HOSPITAL) 1,8-15,
27 October 1994 (1994-10-27) 20,21

Note: B9.9 {89.4) % aa seq identity of
monkey EPO with SEQ ID NO:Z2 {5) in 189 aa
overlap, 86.9 % nt seq identity of cat EFO
cDNA with SEQ ID NO:3 in 573 aa overiap.
the whole document

page 7, line 8 —page 8, line 12

example 1
page bh, table TV

figure 6

m Funner-docments are lated In he contiruation of box C. E Patomt farmily mombems ars listsd in annex.

* Spacial catpgeries of cited documants !

'A" document defining the genaral sdate of the ot which is nat
considernd {o be of particular relevance

'E* sarfier document but pubiished on or after the internationsl
filing sata

L ducumam which may throw dioubts on priority claimis} ar
which & cltad ¥ eslablish the pi umcagon data of anathar
citation or cthar upoculramun(es specifted)

‘0" decurnent rsferving to an oral dsciosure, use, exhibition o
cthef meeans

P dosument published prior 1o the intemational filing date but
later than the priority dete oleimad

™ laiordowmnt published after the intamational fling dete
rity date and not in confiict with the application but
cmad 1 Undergtand the principle ar theory urdertying the
Invention:
=¥' documenat of particular relevence; tha-olaimed Invention
cannot be consiered mavel or canmot be considered 10
invelve an inventive step when the document is laken done
" documant of particular miavance: the claimed invarntion
cannat be coneidered to involve an inventive step when the
document is combined with ane or mote other such daou—
Wm?. such combiretion beirg ehvious to 2 person shilled
n &t

2" document member of the eame patart family

Date of the actual compietion of the {nernaticnd search

30 August 2000

Date of malling of ths imsmational sesrch mport

15/09/2000

#ame and malling address of the 154

Europaan Pater Offics, P B. 5518 Patentsan 2
M. — 2280 HV Rijpwij

Tol. {+31-70) 340-2040, Tx. 31 651 opu ni,
Fax: (+31-70) M0-J019

Authorized offcer

van de Kamp, M

Form PCTARAZ1D {sacond sheet) Liuty 1962)

page 1 of 2




(153)

INTERNATIONAL SEARCH REPORT

ugbobooobooboodabod

It Honal Appiication No

PCT/US 00/12370

C.{Continustisn) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citatian of document, with indiceton,whena appropriate, of the ree

Ralavant to claim No.

X

P,X

WEN D ET AL.: "Erythropoietin
structure-function relationships: high
degree of sequence homolagy among mammals”
BLOOD,

vol, 82, no. B,

1 September 1993 (1993-09-01), pages
1507-1516, XP0OD0938929

Note: 90.2 {85.6) % aa seq identity of
Macaca mulatta EPO with SEQ ID NO:Z (5) in
193 aa overiap.

the whole document

W0 95 05465 A (AMGEN INC)
23 February 1995 (1995-02-23)

Note: 100 % aa seq identity of Asn5T7ThrE9
EFD with SEQ 1D NO:32.
page &, line 10-25
page 41, table 3, analog NS
page b6, table &, Asnb57Thrs9
claimns 1-8,10
EP 0 410 246 A (BEHRINGWERKE AG)
30 January 1991 (1991-01-30)
the whole document

WO 95 13376 A (AMGEN INC ;UNIV SOUTHERM
CALIFORNIA (US)) 1B May 1995 (1995-05-18)
Note: 99.% % aa seq identity of human EPQ
with SEG ID NO:Z in 193 aa overlap, 99.5 %
nt seq identity of human EPO cDNA with SEQ
ID NO:3 in 58% nt overlap.

page 38-40

WO B85 02610 A (KIRIN AMGEN INC)

20 June 1985 (1985-06-20)

Note: 91.2 (80.7) % aa seq identity of
Cynomolgus monkey EPD with SEQ ID NO:Z (5}
in 183 2a overlap.

examples 3,10,12

W0 99 02709 A (STROM TERRY B ;ZHENG XIN
XTAO (US); BETH ISRAEL HOSPITAL (US); SYT})
21 January 1999 (1999-01-21)

page 22, line 24 -page 29, line 7

W0 00 24893 A (AMGEN INC)

4 May 2000 (2000-05-04)

Note: 100 % aa seq identity of AsnS5Thrs7
EPO with SEQ ID NO:Z4.

page 7, line 2-10

page 27, table I, analog N54

claims 9,11,23-27

1,8,29,
2l

1,6-15,
20,21,
34-38

28-33

1,8-15,
20,21

1,8-15,
20,21

22,24,
36,38

1,8-15,
20,21,
34-38

Forn PCTASAZIT {eominuation of pecond sheet) (July 1982)

page 2 of 2
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Intematianal application Mo, PCTAUS 00 A2370

FURTHER INFORMATION CONTINUED FROM  PCTASAY 210

Continuation of Box 1.2

Claims Nos.: 28, 30(b), 31{h)

Remark (2}: Present claims 28-32 relate to an exiremely large number of
possible CHEPO agonists and antagonists. Support within the meaning of
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT is to
be found, however, for only a very small proportion of the antagonists
claimed. In the present case, the claims so Tack suppori, and the
applicatton so lacks disclosure, that a meaningful search over the whole
of the claimed scope is impossiblz. Consequently, the search has been
carried out for those parts of the claims which appear te be supported
and disciosed, namely those parts relating to anti-CHEPD antibodies, as
claimed in claims 30 and 33. Claim 28, and these paris of claims 30 and
31 where reference is made to agonists to a CHEPC polypeptide, have not
been searched.

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 repart has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The appitcant
is advised that the EPO policy when acting as an International
Prefiminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been szarched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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) - M tionsl Appeication No
ormation on pafent amly members PCT/US 00/12370
Patent document Pubtication Patent family Fublication

cited N search mpot dens member(a) date

WO 9424160 A 27-10-1994 AU 6709794 A 08-11-1994

NO 0505465 A 23-02-1995 AT 155796 T 15-08-1997
Al 677097 B 10-04-1997
AU 7632734 A 14-02-1995
Ch 1105030 A 12-07-1995
€Z 9500917 A 13-03-1996
pE 69404401 D 04-09-1997
DE 69404401 T 19-02-1998
DK = 640619 T 02-02-1998
EP 0640619 A 01-03-1995
S 2105442 T 16-10-1997
FI 951792 A 18-05-1995
Gk 3024815 T 30-01-1998
HK 1001583 A 26-06-1998
HU 72849 A 28-05-1996
JP 11155584 A 15-06-1999
JP 2938572 B 23-08-1999
JP 8506023 T 02-07-1996
Ly 10972 & 20-12-1995
LV 10972 8 20-10-199%
NO 951445 A 16-06-1995
NZ 273134 A 24-11-1997
SI 640619 T 28-02-1998
3K £0295 A 09-08-1995
IA 9406122 A 20-03-1995

EP 0410246 A 30-01-1991 DE 3924746 A 31-01-1991
AT 161577 T 15-01-1998
Al 648506 B 26-04-1994
AU 5977890 A 31-01-1991
CA 2021912 A 27-01-1901
DE 59010787 D 05-02-1998
£5 2111524 T 16-03-1998
&R 3026096 T 20-05-1998
JP 3081704 A 05-04~1991
KR 175657 B 01-04-1999
PT 94813 A, B 20-03-1931
US 5712370 A 27-01-1998
US 5106954 A 21-04-1992

WO 9513376 A 18-05~1995 AU 1095595 A 20-05-1995
CA 2183551 A 18-05-1995
EP 0737252 A 16-10~1996

N0 8502610 A 20-06-1985 US 4703008 A 27-10-1987
AT 54940 T 15-08-1990
AU 1007495 A 06-04-1935
AU 657555 B 16-03-1995
A 2042152 A 08-10-1092
AU 3612597 A 18-12-1997
AU 600650 B 23-08-1990
AU 3746785 A 26-06-1985%
Al 5272293 A 24-03-1994
Al 5750430 A 04-10-1990
AU 6981798 A 20-08-1998
CA 1339047 A 27-05-1997
Y 1643 A 14-05-1993

Form POTAGAR b {patent farmdy annex (July 1902)

page 1 of 2
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it Gona Appcation No
(MGG on peart il memiers PCT/US 00/12370
Patant document Fublication Pateat family Publication

eitad in search rpen date msmber(z) date

0 8502610 A DE 3482828 D 30-08-1990
DK 355185 A 11-10-1985
EP 0148605 A 17-07-1985
ES §38519 D 01-05-1988
ES 8802329 A 16-07-1988
HK 20093 A 19-03-1993
It 73785 A 15-11-1992
1L 96581 A 13-05-1993
L 96582 A 04-04-1993
IL 100935 A 04-04-1993
JP 2708099 B 04-02-1998
JP B269096 A 15—-10-1996
JP 6093000 A 05-04-1994
J 7076239 B 16-08-1995
JP 2957974 B 06-10-1999
JP 10095799 A 14-04-1998
JP 3017962 B 13-03-2000
JP 10072366 A 17-03-1908
JP 1085190 A 02-03-1989
B 2107224 ¢ 06-11-1996
JP 6055136 B 27-07-1994
Jp 1975769 € 27-09-1995
JP 3198797 A 20-08-1991
JP 4035159 B 10-D6-1992
JP 2655750 B 24-09-1997
JP 3259098 A 19-11-1991
JP 11253188 A 21-09-1999
JP 2017156 B 10-04-1990
JP 61501627 T 07-08-1986
WX 0203508 A 01-09-1992
NI 210501 A 27-08-1991
NZ 227326 A 27-08-1991
NI 227327 A 27-08-1991
st 92891 & 14-02-1992
US 5955422 A 21-09-1999
US 5441868 A 15-08-1995
US 5756349 A 26-05-1098

WO 9902709 A 21-01-1999 AU 8182298 A 08-02-1999

W0 0024893 A 04-05-2000 AU 1124100 A 15-05-2000

Fomm PCTASAZZ10 (patent tammty annax) (uly 1892)
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BA41 CA40 DA13 DA76 EA20
EAS0 FA72 FA74
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MEREERIMBERE (CHEPO ) ZHMEBEENHN KRR

JP2002543784A DF(E)A 2002-12-24
JP2000616342 Bi% B 2000-05-05
BREREYHEARNT

Genentech’A &

THIRAZTLRUY D
NF—FZATIA

THIORAD, TLRUY D
NF— TFZADIA.

C12N15/11 A61K A61K38/00 A61K38/18 A61K48/00 A61P A61P7/06 CO7K C07K14/505 CO7K16/22
C07K19/00 C12N C12N1/19 C12N1/21 C12N5/10 C12N15/09 C12N15/12 C12N15/62 C12P21/02
C12P21/08 C12R1/19 C12R1/91 GO1N GO1N33/50 GO1N33/53

AB1K38/00 A61K48/00 C07K14/505 C07K2319/00

C07K14/505 C07K16/22 CO7K19/00 C12N1/19 C12N1/21 C12P21/02.C C12P21/08 C12R1/19 C12R1
/91 C12N15/00.ZNA.A C12N5/00.B

4B024/AA01 4B024/AA11 4B024/BA21 4B024/BA43 4B024/CA04 4B024/CA07 4B024/CA11 4B024
/DA02 4B024/DA06 4B024/DA12 4B024/EA02 4B024/EAQ03 4B024/EA04 4B024/FA02 4B024/GA03
4B024/GA11 4B024/HA01 4B024/HA03 4B064/AG02 4B064/AG27 4B064/CA02 4B064/CA06 4B064
/CA10 4B064/CA19 4B064/CA20 4B064/CC24 4B064/DA01 4B064/DA13 4B065/AA26X 4BO65/AAT2X
4B065/AA90Y 4B065/AA91X 4B065/AB01 4B065/AB04 4B065/BA01 4B065/BA08 4B065/CA24 4B065
/CA25 4B065/CA44 4B065/CA46 4H045/AA10 4H045/AA11 4H045/AA20 4H045/AA30 4H045/BA10
4H045/BA41 4H045/CA40 4H045/DA13 4H045/DA76 4HO045/EA20 4H045/EA50 4HO045/FA72 4H045
[FAT4

09/307307 1999-05-07 US
60/287594 2000-03-28 US
09/552265 2000-04-19 US

JP3660880B2

Espacenet
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https://share-analytics.zhihuiya.com/view/94e72db9-109a-4856-af9b-18add868ec92
https://worldwide.espacenet.com/patent/search/family/027403728/publication/JP2002543784A?q=JP2002543784A

