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<210> 1

<211> 509

<212> PRT

<213> Homo sapiens

<220
<223> precursor human PH20

<AC00> 1

Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser pPhe val Lys

1 5 10 15

ser Ser Gly 581 ser GIn ITe val She Thr Phe Leu Leu gge Pro Cys

5

Cys Leu Thr iLeu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val pPro
35 40 45

Phe %Su Trp Ala Trp Asn gga Pro ser Glu Phe g%s Leu Gly Lys Phe

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg

65 70 75 80

TTe Asn Ala Tthr ggy Gin Giy val Thr gge Phe Tyr val Asp égg Ley

Gly Tyr Tyr Pro Tyr Iie Asp Ser Ile Thr Gly val thr val asn Gly

100 105 110

Gly Ile Pro GIn Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys
115 120 125

LYs Asp Tle Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val

130 135 140

Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lvs Pro

145 150 155 160

Lys Asp val Tyr Lys Asn Arg Ser Tie Glu Leu val &in Gin &ln Asn

165 170 175
val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys GIn Glu Phe
180 185 190

Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Iie Lys teu Gly Lys
195 2060 205

Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys

210 215 220

Tyr Asn His His Tyr Lys Lvys Pro Giy Tyr Asn Gly Ser Cys Phe Asn

225 230 235 240

val Gtu TTle Lys Arg Asn Asp ASp Leu Ser Trp Leu Trp Ash Glu Ser

245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin GIn Ser fro val
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Ala Ala

ser Lys

250
arg Ile
305

teu val 7

val Ile
Lauy Ley
val Thr
370
Gly val
Asn Pro
val Arg
Phe Tyr
val Lys
450
1le Asp
Phe Tyr

ser Ile

<210> 72

211> 474
<212> PRT
<213> tHomo sapiens

<220>

260
Leu

Pro
Phe
Thr
Gly

340
Asn

Ala

phe
500

Tyr
ASD
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe

405
Pro

<223> Mature PHZ0

<400> 2
Leyu Asn
1
Ala Trp
Leu Asp
Thr Gly
50
Pro Tyr

63
Gin Lvs

Thr Phe
Gghu Glu
Tyr Lys
130
Ser Ley
145
Gly Lys
Pro Asn

His Tyr

phe
ASn
Met
35

Gln
Ile
Tle
Tyr
Trp
115
Asn
Thr
ASp
His

Lys
195

Arg
Ala
20

sSer
Gly
Asp
Ser
Met
1GO
Arg
Arg
Glu
Phe
Ley

180
LyS

Pro
fey
val
ser
Leu

85
Pro

Leu
165
Trp

Fro

val
Ala
ASD
310
Gly
Leu
MeT
Lys

Lys
390

Ala ]

Thr

5 Ty

Lys
470
Pio

Ile 1

Pro
Ser
£he
Thr
Ite
70

Gin
vai
Thr
Tie
Thr
150
val
Gly

Gly

Arg
LysS
295
Gln
Glu

Ser

Pro
Glu
ser
Ile
55

Thr
ASD
ASp
Trp
Glu
135
Glu
Glu
Tyr

Tyr

AsSn
280
Ser
va'
Thr
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr
440
ASD
Prao
Thr

Ser

val

phe

Phe I

40

phe -

Gly
His
ASH
Ala
120
Ley
Lys
Thi
Ty

ASN
200

265
Arg

Pro
leu
val
Met
345
Ile
S5er
Asn
Leu
Asp
425
Let
va'l
Met

Leu

Ser
505

Leu
Leu
105
Arg
val
Ala
Tie
Leu

185
Gly

3108SEQPCL

val
Lel
LYS
Ala
330
AT
Ley
Gln
ser
Glu
410
Leu

s5er

Pro
16

Leu
Gly
val
Thr
ASD
90

Giy
Asn
Gin
Lys
Lys

170
phe

Arg
Pro
Phe
315
Leu
Ser
AsN
va'l
Sar
3595
Lys
Glu

Cys

Thr
475
Ala

Ala

ASnN
Gly
Ser
ASD
Wal
75

Lys
Met
Trp
Glin
Gln
155
L.eu

Pro

Glu
val
300
Leu
Gly
Met
Pro
teu
380
AsSp
Gly
Gin
Lys
ata
460
Glu
Thr

ser

va'l
Lys
Bro
Arg
60

Asnh
Ala
Ala
LYS
Gln
140
Glu
Gly

Asp

Ser {ys Phe
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ala
285
Phe

Ser

Ala ¢

Lys

Tyr
365

Cys
Tyr
Gly
Phe
Glu
445
ASD
Glu
Met

Lau

Pro
125
Asn
he

LysS

AsSn
205

Lau

TYr
196G
val

Arg
Tyr
ASD
Gly
335
Cys
Ile
Gilu
His
Phie
415
Glu
Ala
val
Gin

ile
4495

Leu
15

Giu
Asn
Tyr
Ile
AsSD
g5

ASD
ASD
Gln
Lys
Le
175
AsSh

Glu

val
Thr
Giu
320
Ile
Leu
Asn
Glin
Leu
4006
Thr
Lys
ASD
Cys
Iie

480
vai

Tro
Pro
Ala
Tyr
Pro
80

Tle
Trp
vali
Leu
Ala
180
Arg

His



3108s5EQPrCL
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser thr Ala Leu
210 215 220
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro val Ala Ala Thr
225 230 235 240
Leu Tyr val Arg Asn Arg Val Arg Glu Ala ITe Arg val Ser itys Ile
245 250 255
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
rPhe Thr Asp Gin val Leu Lys Phe iLeu Ser Gln Asp Glu Leu val Tvr
275 280 285
Thr Phe Gly Glu Thr val Ala teu Gly Ala Ser Gly 1le val Ile Trp
290 295 300
Gly Thr iteu Ser Tle Met Arg Ser Mel Lys Ser Cys Leu Lau Leu Asp
305 310 315 320
Asn Tyr Met Glu Thr TTe Leu Asn Pro Tyr Tle Ile Asn val Thr Leu
325 330 335
Ala Ala Lys Met Cys Ser Gin val Leu Cys GIn Glu GIn Gly val Cys
340 345 350
Ile Arg LYS Asn Trp ASn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
Asn Phe Ala Ile Gin Leu Glu tys Gly Gly Lys Phe Thr val Arg Gly
: 375 380
Lys Pro Thr Leu Glu Asp Leu Giu 6ln Phe Ser Glu Lys Phe Tyr Cys
385 390 395 400
Ser Cys Tyr Ser Thr Leu Sar Cys Lvs Glu Lys aAla Asp val Lys Asp
405 410 415
Thr asp aAla val asp val Cys 1le ala Asp Gly val Cys Ile asp ala
420 425 430
Phe LLeu Lys Pro Pro Met Glu Thr ¢lu Glu Pro Gln Tle Phe Tyr Asn
435 440 445
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val Ser Ile Leu
450 455 460
phe lLeu Ile Iie Ser Ser val Ala Ser Leu
465 470

<210= 3

<211> 482

<212> PRT

<213> Homo sapiens

<220
<223> precursor PHZ0 1-482

<400> 3

Met Gly val Leu Lys Phe Lys His Tle Phe Phe Arg Ser Phe val Lys

i 5 10 15

Ser Ser Gly val Ser Gin Ile val phe Thr pPhe Leu teu Tle Pro Cys

20 25 30
Cys Leu Thr Leu Asn Phe arg ala Pro Pro val Ile Pro asn val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg

65 7G 75 80

Ile Asn Ala Thr Gly Gin Gly val Thr Ile Phe Tyr val Asp Arg Leu

35 90 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val asn Gly
100 105 110
Gly T1e Pro Gin Lys Tie Ser Leu Gln Asp His teu Asp Lys ala Lys
115 120 125
Lys Asp Ile Thr ghe Tyr Met Pro val Asp Asn Leu Gly Met Ala val
130 135 140

Tle Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro

145 150 155 160

Ltys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn 61n Asn

165 170 175

val GIn Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Glin Gly Phe
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Glu Lys
Leu Leu

210
Tyr Asn

<210> 4

Ala
195
Arg

Ile
Leu
Thr
275
Ile
val

Tyr

: Trp

ASp
355
Ley
Cys
ASD
Gly
Cys
435
ASD

Ala

<211 447

<2iZ2> P

RT

180
Gly

Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
ASN
Ala
Ile
ASn
LyS
420
Ser
Thr

Phe

Lys
ASnN
Tyr
Arg
245
Pro
Tyr
ASD
Thr
he
325
Thr
Ty
Ata
Arg
Phe
405
Pro
Cys
ASDH

leu

«713> Homo sapiens

<220>
<223

<400> 4
Leu Asni
1

ala Trip
Leu Asp

Thr Gly

50
Pro Tyr
65

Gln Lys

Thy pPhe
Glu Glu

TYyr Lys

PH20 36482

Phe
ASH

Met

Arg
Ala
20

Ser
Gly
AP
Ser
MetT
1060
Arg

Arg

Ala
5
Pro

Leu |

val

Leu
85

Pro
Pro

Ser

ASD
His
Lys
230
Asn
Ser
val
Ala
ASp
310
Gly
Lau
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

LYysS
470

Phe
Leu
215
Lys
Asp
Tle
Al
Lys
295
Gln

Glu

Ser 1

Glu
Mat
375
ASN
ile
Leu
Ser
vai

455
Pro

135

Ley
200
Trn
Pro
ASD
Tyr
AST
280
Ser
val

Thr

The
360
Cys
Trp
Gln
Glu
Thr
440
ASDH

Pro

val
phe
Phe
40

Phe
Gly
His
Asn
Ala

120
Leu

185
va'l
Gly
Gly
ey
Leu
265
Arg
Pro
Leu
val
Met
345
Tle
Ser
ASN
Leu
ASH
425
Leu

val

Met

Tie
Cys
25

Tle
Tyr
val
Leu
Leu
105
Arg

val

3108SEQPCL

Glu Thr
TYr Tyr
Tyr Asn
235
Ser Trp
250
Asn Thr
val Arg
Leu Pro
Lys phe
315
Ala Leu
330
Arg ser
Lel Asn
Gin val
Ser ser
395
Glu Lys
410
teu Glu
Ser Cys
Cys 1le

Glu Thr
475

Pro Asn
10

Leu Gly
Gly Ser
val Asp
Thr val
AsSD LyS
40

Gly Met
Asn Trp

Gin GIn
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Iie
Leu
220
Gy
Leu
Gin
Glu
va'l
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gin
Lys
Ata

460
Glu

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lvs

Gn
140

Lys
205
Phe
Ser
Trp
Glin
Ala
285
Phea
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
ASD

Glu

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro

125
Asn

phe
A5D
30

Tle
Gly
Gly

itfe
110
Lys

val

Gly
AsSp
rhe
Glu
255
Pro
APy
Tyr
ASD
Gly
335
Cys
Ite
Giu
His
Phe
415
Gl
ala
val

Gin

Léeu
15

Glu
Asn
Tyr
Iile
ASD
95

ASp
ASp

Gin

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val

Leu



Ser
145
Gly
Pro
His
LYS
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
ASN
Lys
385
S5er
Thr

Phe

Ley
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
ASp

Leu

<210> 5

<21i>
<212>
<Z213>

<220>

<223>

<400> 5

Lat
i
Ala
Leu
Thr
Pro
&5
Gin
Thr
Glu
Tyt

Ser

ASH
Trp
ASD
Gly
50

Tyr
LYS
Phe
Glu
LyS
120
Leu

Thr
ASD
His
LysS
185
ASn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
LYs
355
aAla
Thr

Tyr

446
PRY )
Homo sapiens

Glu
rPhe
Leu
180
Lys

ASp

Arg
Lys
260
Gin
Glu
ser
Glu
Met
340
ASnh
Ile
Leu
saer
val

420
Pro

Ala
Lau
165
Trp
Pro
ASD
Tyr
Asn
245
Ser
vali

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr
405
ASp

Pro

PH20 36-481

Phe Arg Ala
5

Ash

Met

Ala
20

Ser
Gly
ASD
Ser
Met
100
Arg
Arg

Glu

Pro
Leu
val
Ser
Leu
85

Pro
Pro
ser

Ala

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
teu
val
Met
316
Ile
Ser
Asn
lay
ASD
390
Leu
val

Met

Pro
Ser
Phe
Thr
Ile
70

Gln
val
Thr
Tie

Thr

Glu
Glu
Tyr
Ty
Ser
215
ASn
val
Leuy
Lys
Ala
295
Arg
Leu
Gin
Ser
Glu
375
Ley
Ser
Cys
Glu

Pro
Glu
ser
ile
55

Thi
ASD
ASp
Trp
Glu

135
Glu

Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe

280
Leu

ASH
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

val
Phe
Phe
40

rhe

Gly

ASH
Ala
120
Leu

Lys

Ala
Iie
Leu
185
Gly
Leu
Gin
Glu
val
265
teu

Gly

T Met

Pro
Leu
345
ASp
Gly
Gin
Lys
Ala

425
Glu

Ile
Cys
25

ITe
Tyr
val
Leu
Leu
105
Arg
val

Ala

3108sEQPCL

LYS
Lys
170
Phe
Ser
Trp
Gln
Ala
250
phe
Ser
Ala
LYyS
Tyr
330
Cys
Tyr
Gly
rhe
Glu
410
ASD

Glu

Pro
10

Ley
Gly
va'l
Thr
AsSp
90

Gly
Asn
Glin

LysS
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Gin
155
Lau
Pro
cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
G1n
Ley
Lys
ser
395
Lys
Gly

Pro

Glu
Gly
ASp
Phe
Glu
220
Pro
Arg
TYyr
ASp
Gly
300
Cys
Ile
Glu
His
pPhe
380
Glu
Ala
val

Gln

va'l
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu

Leuy
65
Thr
Lys
ASD
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Fro
125
AsSn

Phe

Glu
Leu
Tyr
196
va'l
Thr
Ala
Sar
Arg
270
Lau
val
Leu
val
Gly
350
ASh
val
Phe
val
Iie

430
Phe

rhe
AsSp
30

Ite
Gly
Gly
Lys
Ile
110
Lys
val

Glu

Lys
Leu
175
Asn
Glu
Ala
Ala

LYS
255
Tie
val
Iie
Leu
Thr
335
val
Pro
Arg
Tyr
LYS
415
AsSD

Tyr

Leu
15

Glu
ASN
Tyr
ITe
ASD
95

AsSD
ASp
Gln

Lys

Ley
Thr
240
Ile
val
Tyr
Trp
ASD
320
Ley
Cys
ASP
Gly
Cys
400
ASp

Ala

Tro
Pro
Ala
TYr
Pro
30

Ile
Tri
val

Ley

Ala



145
Gly

Pro
His
Lys
Tyr
225
Ley
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
ASh
Lys
385
Ser
Thr

Phe

Lys
Asnh
TYr
Arg
210
Pro
Tyr
ASD
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
376
Pro
Cys
Asp

Leu

<210> 6

<231
<2id>
<213>

<220>

<223>

<400> ©

Leu
1
Ala
tey
Thr
Pro
65
Gin
Thr
Glu
Tyr

ser
145

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys

130
Leu

Lys
195
Asn

Ser

val

Asn
275
Gly

et

Met
LYS
LYS
355
Ala
Thr
Tyr
Ala

Lys
435

445
PRT '
Hemo sapiens

Phe
feu
180
Lys
ASp
ITe
Arg
LYS
260
Gln
Glu
Sear
Glu
Met
340
ASH
Ile
ey
ser
val
420
Pro

teu
165
Trp
Bro
Asp
Tyr
AsSn
245
ser
val
Thr
Ila
Thr
325
Cys
Trp
Gln
Glu
Thr
405
ASp

Pro

PH20 36-480

phe Arg Ala

ASN
Met
35

Gln
Iie
Ile
Tyr
Trp
115
ASn

Thr

Ala
20

Ser
Gly
Asp
Ser
MeT
100
Arg
Arg

Glu

5
Pro

Leid
val
Sar
Leu
85

2ro
Pro

Ser

Ala

150
va'l

Gly
Gly
Leu
lLeu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
leu
Asp
380
Leu

val

Met

Pro
Ser
Phe
Thr
Tle
70

Gln
val
Thr
Ile

Thr
150

Pro
Glu
ser
Iie
55

Thr
Asp
ASD
Trp
Glu

1358
Glu

Thr
Tyr
ASN
200
Trp
Thr
AT
Pro
Phe
280
Leu
ser
Ash
val
Ser
360
LYS
Glu
Cys
Ile

Thr
440

val
Phe
Phe
40

Phe
Gly
His
ASH
Ala
120
Leu

LYS

ile
Leu
185
Gly
Leu
Gin
Glu
va'l
265
Leu
Gly
Met
Pro
ey
345
Asp
Gly
GIn
Lys
Atla

425
Glu

cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

31685EQPCL

Lys
170
Phe
Ser
Trp
Glin
ala
250
Phe
5er
Ala
LysS
Ty
330
Cys
Tyr
Gly
Phe
Glu
410
ASD

Glu

Pro
10

Leu
Gly
val
Thr
AsSp
S0

Gly
Ash
Gln

Lys

Page ©

155
Leu

Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
ser
ser
315
Tia
Gin
Leu
Lys
ser
395
Lys
Gly

Pro

Asn
Gly
saer
Asp
val
75

Lys
Met

Trp

Glin
155

Gly
ASD
Phe
Glu
220
Pro
Arg
TYT
AsSp
Gly
300
Cys
Tie
Giu
His
Phe
380
Glu
Ala
val

Gin

val
Lvs
PIo
Arg
60

ASn

Ala

GIn
140
Glu

Pro
Phe
Arg
45

ey
Gly
Lys
vai
Pro
125
Asn

FPhe

L.eu
TYr
150
val

Thr

Phe
ASp
30

ile
Gly
Gly
Lys
Ile
110
Lys
val

Glu

Leu
175
Asn
Gilu
Ala
Ala
Lys
255
Ile
val
Ile
ey
Thr
335
val
Pro
Arg
Tyr
Lys

415
ASp

tey
15

Giu
ASn
Tyr
Ile
ASD
a5

ASD
ASD
Gln

LYS

160
Arg

Tle
leu
Thr
240
Ile
val
TYr
Trp
ASD
320
Leu
Cys
ASp
Gly
Cys
400
AsSD

Ala

irp
Pro
Ala
Tyt
Pro
80
Ile
Trp
val

Leu

Ala
160



Gly
Pro
His
Lys
Ty
225
Leu
Pro
Phe
Thi
Gly
305
Asn
ATa
Ite
ASN
LyS
385
Ser

Thir

Phe

Lys
ASN
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
280
Thr
TYr
Ala
Arg
Phe
370
Pro
Cys
Asp

Leu

<210> 7

<211>
<212>
<213>

<220>

<223>

<400> 7

Leu
1
Ala
Leu
Thr
Pro
55
Glin
Thr
Glu
Tyr
Ser

145
Gly

Asn
Trp
ASD
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu

Lys

ASD

LysS
165
Asn

Ser .

val
Ala
Asp
275
Gly
Ley
Met
Lys
LysS

355
Ata

444
PRT
Homo sapiens

Phe
l.eu
180
Lvs

ASD

Arg
LysS
260
Gln
Gl
Ser
Glu
Met
346
Asn
1te
Leu
Ser
val

420
Pro

Leu
165
Trp
Pro
ASp
Tyr
Ash
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Glin
Glu
Thr
405
ASp

Pro

PH20 36-479

rhe Arg Ala

ASN
Met
35

Glin
Ile
Ie
Tyr
Trp
115
Asn
Thr

ASD

Ala
20

Ser
Gly
ASD
sSer
Met
i00
Arg
Arg
Glu

Fhe

5
Pro

ey
va'l
Ser
Let
g5

Pro
Pro
ser

Ala

Leu

val
Giy
Gly
Leu
Leu
230
Atrg
Pro
Leu
val
Met
310
Ile

Ser

Asn

ASD
390
Ley
val

Met

Pro
Ser
Phe
Thy
Ile
70

Gln
val
Thr
Tle
Thr

150
val

Glu
Tyr
Tyr
Ser
215
AsSN
val
Leu
Lys
Ala
295
Arg
Ley
Gin
Ser
Glu
375
Lteu
Ser
Cys
Glu

Pro
Glu
ser
Ite
55

Thr
ASD
AsD
Trp
Glu
135
Glu

Glu

Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
rhe
280
tey
ser
Asn

val

Ser
360

LYS
Glu
Cys
Tle

Thr
440

val
Phe
Phe
Phe
Gly
His
Asn
Ala
120
ieu
Lys

Thr

Ile
Leu
185
Gly
lLeu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
GlIn
Lys
Ala

425
Gluy

Tle
Cys
25

iie
Tyr
va'l
Leu
Leu
1G5
Arg
va'l
Ala

Ite

3108sEGPCL

Lys Leuy
170
Phe Pro

ser Cys
Trp Asn

Gln Sser
235

Ala 1le

250

phe Ala

ser Gin
Ata ser

Lys Ser
315
Tyr Ile
330
Cys Gln

Tyr Leu

Gly Lys

B

Phe Ser
395
Glu Lys
410
Asp Gly

Glu Pro

Pro Asn
10
Leu Gly

Gly Ser
val Asp

Thr val
75

ASDP LYS

90

Gly Met

Asn Trp
Gln Gin
Lys Gin

155

Lys Leu
Page 7

Gly
ASD
Phae
Glu
220
Pro
Arg
Tyr
AsSp
Gly
300
cys
ile
Glu
His
Pha
380
Giu
Ala
val

Gln

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu

Gly

Lys
cys
Asn
205
ser
val
val
Thr
Glu
285
Tle
Leuy
Asn
Gin
Loy
365
Thr
Lys
ASD
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
LysS
val
Pro
125
ASN
Phe

LYS

Leu
Tyr
190
val
Thr
Ala
Ser
Arg
2706
Ley

val

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
LYyS
val
Glu

Ley

Ley
175
ASn
Glu

Ala

Lys
255
Iie
val
Iie
l.eu
Thr
335
val
Pro

Arg

s Tyr

Lys
415
ASD

Ley
i5

Glu
ASDH
Tyr
Ile
Asp
g5

Asp
Asp
GIn
Lys

Lau

Leu
Thr
240
Ile
val
Tyr
Trp
ASDP
320
Ley
Cys
AsD
Gly
Cys
400
ASDp

Ala

Trp
Pro
Ala
Tyr
Pro
80

Tie
Trp
val
Leu
Ala

160
Arg



AST
LYS
385
Ser
Thr

Phe

Ash
Tyr
Arg
210
Pro
Tyr

ASp

» Thr

Phe
280
Thr

TV
Ala
Arg
Phe
370
Pro
Cys
ASD

leu

<210> &

211>
212>
213>

<220

<2723>

<400> 8

ey
1
Ala
Loy
Thr
Pro
&5
Gln
Thi
Glu
Tyr
Ser

i45
Gly

ASn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu

LYS
130
Leu

LYS

His

Lys
195
Asn

443
FRT ]
Homo sapiens

l.eu
180
LVS

Asp
Ile
Arg

Lys
260

o Gin

Ser
Giu
Mat

340
ASQ

165
Trp

Pro
AsD
Tyr
Asn
245
Ser
val
Thr
Tle
Thr
325
Cys
Trp
Gin
Glu
Thr
405
ASD

Pro

PH20 36-478

Phe Arg Ala
5

ASN
Met
35

Gin
Ile
Iie
Tyt
Trp
115
ASH
Thr

ASD

Ala
20

Ser
Gly
ASD
Ser
Met
100
Arg
Arg
Glu

Phe

Pro
teu
Val
Ser
Leu
&5

Pro
Pro
Ser

Ala

Leu
165

Gly
Gly
Leu
Ley
230
Arg
Pro
Leu
val
MetT
310
Ile

sSer

Leu
Asp
390
tey
val

Met

Pro
Ser
Phe
Thr
Ite
70

Gin
val
Thr
Ile
Thr

150
val

TYr
Tyr
s5er
2315
Asn
val
Leu
Lys
Ala
295
arg

e

Ser
Glu
375
Leu
ser
Cys

Glu

Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
S5er
ASH
val
Ser
360
LYS
Glu
Cys
Iie

Thr
440

va'l
Phe
Fhe
40

Phe
Gly
H1s
AST
Ala
120
Leu
LYS

Thr

Lauy
185
Gly
Leu
Gln
Glu
va't
265
Leu
Gly

Met

Ite
Cys
25

Ile
TV
val
Leu
Leu
105
Arg

val

Ile

3108sEQPCL

170
Phe

Ser
Trp
Gin
Ala
250
Phe
Ser
Ala
Lys
Ty
330
Cys
TYr
Gly
rPhe
Glu
410
Asp

Glu

Pro
10

Leu
Gly
val
Thr
ASD
90

Gly
Asn
Gln
LYS

Lys
170

Pro Asp
Cys Phe

Asn Glu
220

ser Pro

235

ITe Arg

Ala Tyr
Gln Asp

ser Gly
300

Ser Cys

315

Ile Tie

Gln Glu
Leu His
L.ys Phe
380
ser Glu
395
Lys Ala
Gly val

Pro Glin

Asn val
Gly Lys
ser Pro

AsSp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp LyS

Gin Gin
140

GIn Glu

155

Leu Gly

page 8

Cys
ASH
205
ser
val
val
Thr
Giu
285
Ile
Leu
Asn
Gin
Leu
365
Thr
Lys
ASD

Cys

Fro
Phe
Arg
a5

Leu
Gly
LYS
val
Pro
125
Asn

Phe

Lys

TYr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Ley
vai
Gly
350
Asn
val
phe
val

Ile
430

phe
ASD
30

Ile
Gly
Gly
Lys
ile
110
Lys
val
Glu

Leu

175
Asn

Giu

Ala

LYS
255
ITe

Val

ieu
Thr
335
VES
Pro
Arg
Tyr
Lys

415
ASD

ey
15
Glu

Tyr
Ile
ASD
95

ASp
ASD
Glin
Lys

Leu
175

His

Leu
Thr
240
Ile
val

Tyr

> Trp

ASD
320
Lel
Cys
ASpP
Gly
Cys
400
ASP

Ala

Trp

Ala
Tyr
Pro
80

e
Trp
val
Leu
Ala

160
Arg



Pro
His
Lys
TYr
225
Leu

Pro

Asn
385
Ser
Thr

Phe

ASN
Tyr
Arg
210
Pro
Tyr
ASP
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
AsSp

Ley

<210> 9

<211>
<212>
<213>

<220>

<223>

<400> G

ey
1
Ala
Ley
Thr
Pro
65
Gln
Thr
Giu
Tyr
Ser
145
Gly

Fro

ASN
Trp
AsSp

Gly
50

Ty -

Lys
Phe
Glu
Lys
130
Leu
Lys

Asn

His
Lys
195
ASN
Ser
Val
Ala
ASD
275
Gly
Leu
Met
LYS
Lys
355
Ala
Thr
Tyr
Ala

LYsS
435

4472
PRT
Homo sapiens

Ley
180
Lys
AsSD
Ile
ATy
LYS
260
Gin
Glu
Ser
Giu
Met
340
ASN
Tle
ey
Ser
val

420
Pro

Trp
Pro
ASP
Tyr
Asn
245
Ser

va'l

The

Thr
325
Cys
Tro
Gln
Gluy
Thr
405
ASp

Pro

PHZ2(G 36-477

Phe Arg Ala

Asn

Ala
20
Ser

-

Giy

ASD

> Ser

Met
100
Arg
Arg

Glu

5
Pro

Lau
val
Ser
Leu
&5

Pro
Pro

Ser

Ala

> Ley

165
Trp

Gy
Gly
Leu
Leu
230
Arg
Pro

Leu

val

: Met

310
Iie

ser
Asn
Leu
ASD
360
Leu

val

Matl

Pro
sSer
rhe
Thir
Ile
70

Gln
val

Thr

Thr
150
val

Gly

Tyr
Tyr
Ser
215
AsSn
val
lLeu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
Cys

Glu

Pro
Glu
Ser
Iie
55

Thr
Asp
AsSD
Trp
Glu
135
Glu
Glu

Tyr

Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
AST
val
Ser
360
Lys
Gliu
Cys
Ile

Thr
440

val
Phe
Phe
40

Phe
Gly
His
AST
Ala
120
l.eu
Lys
Thr

Tyr

185
Gly

Leu
Gln
Glu
val
265
Ley
Gly
Met
Pro
Leu
345
ASD
Gy
Gin
Lys
Ala

425
Glu

Ile
Cys
25

ile
Tyr
val
Leu
l.eu
105
ATy
val
Ala
Ile

Ley

31085EQPCL
teu Phe Pro Asp

ser Cys Phe

Trp
Gln
Ala
250
Phe
Ser
Ala
LYS
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Pro
10

l.ey
Gly
Val
Thr
ASD
30

Gly
AsSH
Gln
Lys
L.Ys

170
Phe

Page 9

Asn
Ser
235
Tle
Ala
Gln
Ser
Ser
315
ile
Gin
Leu

Lys

Sar
395
Lys

Gly

Pro

ASD
Gly
Ser
Asp
val
75

Lys
MetT
Trp
Gln
Gln
155
Leu

Pro

Glu
220
Pro
Arg
Tyr
ASD
Gly
300
{ys
Ile
Glu
His
Phe
380
Giu
Ala

va'l

val
LyS
Pro
Arg
60

AsN
Ala
Ala
Lys
Gin
140
Giu
Gily

ASp

Cys
ASn
205
Ser
val
val
Thr
Glu
285
Ile
Lau
AsS
Gin
lLeu
365
Thr
lLyS

Asp

Pro
Phe
Arg
45

Leluy
Gly
Lys
val
Pro
125
ASN
Phe
Lys

Cys

Tyr
180
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
ASh
val
phe
val

Tte
430

phe
Asp
30

Ile
Gly
Gly
LYysS
Ite
110
lLYS
valt
Glu
Leuy

Tyr

ASn
Glu
Ala
Ala
Lys
255
Ile
val
Tle
el
thr
335
val
Pro
Arg
Tyt
Lys

415
ASD

ey
15

Giu
Asn
Tyr
Ile
Asp
95

AsSp
ASD
Gin
Lys
Leu

175
Asn

Cys
400
ASD

Ata

Trp

P10

Tyr
Pro
&80

ile
Trp
val
Leu
Ala
160
Arg

His



180

His Tyr Lys Lys Pro

195

Lys Arg Asnh ASp Asp
210
Tyr Pro Ser Ile Tyr

225

Leu Tyr val Arg Asn

245

Pro Asp Ala Lys Ser

260

Fhe Thr Asp Gin val

275

Thr Phe Gly Glu Thr
290
Gly Thr Leu Ser Ile

305

Asn Tyr Met Glu Thr

325

Ala Ala Lys Met Cys

Ile Arg Lys Asn Trp

355

Asn Pha Ala Ile Glin
370
L.ys Pro Thr Leu Glu

385

Ser Cys Tyr Ser Thr

405

Thr Asp Ala val Asp

Phe 1eu Lys Pro Pro

<210
<211
<21Z>
<213>

<220>
<223>

<400>

435

10

450

PRT

Bos taurus

hyaturonidase

10

Met Arg Pro Phe Ser

1

5

Ala aAla His Leu Leuy

20

Met Thr Gin Gly Ser

35

Thr Ile Trp Asn Ala

50

asp val Asp Tle Ser

65

Phe Arg Gly Pro Asn

85

Tyr Pro Tyr Tyr Thr

160

Gln Asn Ala Ser Leu

il5

Leu Ala Atla Met Pro
130
Trp Glu Ala Trp Arg

145

Tle Tyr Arg Gin Arg

168

Trp Leu Ala Pro Arg

180

Gly
Leu
Leu
230
Arg

Pro

ASN
Leu
ASD
390
Leu

val

Met

Leuy
Pro
Arg
ASh
iie
70

Met
ser
Asn
Glu
Pro
15G
ser

val

Tyr
Ser
215
Asn
val
Leu
Lys
Ala
295
Arg
Leu
Gin
Ser
Glu
375
ey
Ser
Cys

Glu

Glu
val
Asp
Thr
55

rhe
Thr
Ala
Ala
Pro
135
Arg
Arg

Glu

ASTH
200
Trp
Thr
Arg
Pro
Phe
280
teL
Ser
ASH
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

val
Cys
Pro
40

Glu
ASD
Ile
Gly
His
126G
Arg
Trp
Ala

Ala

185
Gly

Leu
Gln
Glu
val
265
Ley
Gly
MetT

Pro

Lay
345

Ser
Thyr
val
Trp
val
Fhe
Glu
105
Leu
Phe
Ala

Leu

Ala
185

3108sEQPCL

Ser
Trp
Gln
Ala
250
Phe

Ser

ala ¢

Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
ASp

Glu

Ley
10

Leu
val
Cys
val
Tyr
90

Pro
Ala
Ser
Phe
va’

170
Ala

Cys
ASN
Ser
235
Ile

Ala

His
Phe
Pro
MeT
Thr
75

Ser
val
Arg
Gly
ASn
155
Gin

Gin

Phe
Glu
220
Pro
Arg
Ty
ASp
Gly
300
Cys
ite
Giu
His
Phe
380
Glu
Ala

va'l

Leu
Leu
Asn
LYS
60

AsSn
Ser
Phe
Thr
Leu
140
Trp
LYS

ASp

Page 10

Asn
205
Ser
val
val
Thr
Glu
285
Tle
Leu
Asn
Gin
ey
365
Thr
Lys
AsSp

Cys

Pyro
ASnH
Gin
45

LYS
Prao
Gln
Gly
Phe
125
Ala
Asp
GlIn

Gln

180
val

Thr
Ala
ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
va'l
Phe
va'l

Ile
430

Trp
Leu
30

Pro
Hisg
Gly
Ley
Gly
116
GlIn
val
Thr
His

Phe
140

Glu

Ala
LYS
255
Ile
val
Tie
lLeu
Thr
335
val
Pro
Arg
Tyr
Lys

415
ASp

Ala
15

Leu
Phe
Gly
Gin
Gly
g5

Leu

Ile
ley
Thr
240
Ile
vai
Tyr
Trp
ASD
320
Ley
Cys
ASD
Gly
Cys

400
ASp

Met
Ser
Thr
vai
Thr
20

Thr

Pro

ASp
ASD
160
ASD

Gly



Ala
Arg
TV
225
Cys
Leu
Thr
Ala
Phe
305
ser
va'l
Glu
Gly
Ala
385
Ser
Gly
Cys

Met

<210>
<211
212>
<213

Ala
Pro
210
ASD
Ala
Tyr
Glin
Gly
290
TVl
Leu
Ser
TYr
Ala
370
Arg
Phe
Ala
Arg

Trp
450

<220

<223>
<4 50>

Met
1
Ser
Cys
Phe
Phea
65
Gin
Leu
Gly
Lys
va'l
145
Pro

AsSn

Arg
Ser
Leu
_au
50

Gln
LYS
Gly
Giy
ASN
130
Ile
Lys

Pro

Glu
195
Gin
Phe
Gin
FPro
Met
275
Ala
ASD
Gly
Trp
val
355
AT
Arg
Sar

Leu

Cys
435

11
553
PRT
Bos taurus

11

Met
Gly
ala
35

Tro
Ley
ey
Tyr
Ile
115
ASD
Asp
ASp
Gin

Glu -

Gly
lLYS
AsSn
Ser
260
Phe
Gly
Met
Glu
Leu
340
AsSp
ey

Pro

sSer
420
TYr

Pracursor

Leu
Thr

20
Leu

Tyr
100
Pro

Trp
vai

Leu

Ser
325
Ser
Thr
Cys
Ser
Lys
405

Ley

Arg

cow

Arg
Pro
ASp
Trp
Pro
Thr
85

Pro
Gln
Ala
Glu
Tyr

165
Ser

Ser
Tyr
390
Pro
Glu

Gly

Ala
Gly
215
AsN
Leu

Leu

PHZO

Arg
Gin
Phe
Asn
ASD
70

Gly
His
Leu
Tyr
AsSh
150
Arg

Phe

His

Arg
Ala
55

Leu

Glin

Gly
Tyr
135
Trp
Asp

Pro

Gly
200
Phe
Tyr
Gly
Pro
Arg
280
Leu

Phe

Thr
Gly
360
va'l
Lys
Pro

Arg

Arg
440

His
val
Ala

Pro

Thr
Tyr
Thr
Trp
Ala
265
val
Pro
ey
Gly
Lys
345
Pro
Leu
Ala
Gly
Leu

425
Gly

phe
25

Pro
val
teu
Ite
Glu
105
Ley
Pro
Pro

Ser

31085EQPCL

Leu
AsSnh
Gly
leu
250
Ala
Ala
val
Pro
Ala
330
Glu
Ser
Cys
Arg
Gly

10
APg

Thr

LYS
Phe
Arg
235
Trp
Lau
Glu
Leu
Ala
315
Ala
ser
Ile
Ser
Lely
395
Gly
Met

Arg

Phe
Phe
Leu
Arg
Sar
75

Leu
Thy

Ser

Leu
Pro
220
Cys
Gly
Glu
Ala
Pro
300
Glu
Gly
Cys
Leu
Gly
380
Tle
Pro
Ata

Cys

Gly
205
Glu
Pro
Gln
Gly
Phe
285
Tyr
Glu
val
Gln
Asn
355
His
Leu
tau
val

Glu
445

ser
Leu
Ser
val
LYS
Tyr
Lys
Met
125
val
Arg
val

Ala

Gin
cys
Leu
Ser
Thr
270
Arg
Met
Leu
val
Ala
350
val
Gily
Asn
Thr
Giu

430
Gin

Phe
Ley
30

Asn
ASN
Gly
Ala
Thr
110
Glu
Gly
AsSN
Leu

LYS

Ala
Tyr
Ash
AT(Q
255
Lys
val
Gin
Giu
Leu
335
ITe
Thr
Arg
Ser
Lal
415
Phe

Trp

Ala
15

Pro
Thr
Arg
Ser
Asp
val
Lys
Leu
Trp
GIn

175
val

Leu
AsSh
Ite
240
Ala
Lys
Ala
Leu
His
320
Trp
Lys
Ser
Cys
Thr

400
G1in

Gly

Gly
Cys
ser
Arg
Pro
80

Arg
Phe
Ala
Ala
Lys
160
Lys

ASp



ASD
385
His
Tyr
ASD
val
Tie
465
Sar
Thr
Cys
Ala

Gin
545

Glu
Ley

210
Tyr

Asn
370
Giu
Lau
Thr
Thr
ASD
450
Cys
Gin
Thr
Leu
Cys

530
Asn

<210> 12

<211>
<212>
<Z213>

<220>

<223>

<400> 12

Ser
1
Phe

Glu
Met
Ile
Phe

50
Lys

180
Thr Ala
195
Leuy Arg

Asn His
Glu Lys
Ala Leu
260
Asn Ala
275
Ser Lvs
Arg Pro

Leu val

s Tle Met

340
Asn Leu
355
val Thr

Gly val
ASn Pro

val Pro
420

Phe Tyr

435

Tie Lys

Ile Asp

Glu Ala

ala Thr
500

Lys val

515

Gin ser

Ile Lys

331
PRT _
vaspula vuigaris

Arg Pro

Cys His
20

Lys Arg

35

Tyr Asp

Tyr Lys

Gly

Pro

AsSn
Arg
245
Phe
Ala
Ile
val
ASn

325
Trp

Lau
Cys
Met
405
Gly
Cys
ASDN
Ser
ser
485
val
Arg
val

Asn

hvaluronidase

LYS
5
Gln
Asn
Pro

LYsS

Gly -

Lys
ASH
His
230
Arg
Pro
Leu
Ala
Phe

310
Ser

Pro
470
Thr
Ser
Cys
Lys

Glin
550

A

Arg
Tyr
Ser
Gly

Arg
70

ser
His
215
ASHh
ASH
ser
Tyr
ser
295
Thr
val

ser

" Tyr

Ala
375
Arg
Phe
val
Cys
His
455
val
Thr
Pro
Ser
Leu

535
Thr

val
ASD
Lys
Glu

55
AsSn

rhe
200
Leu
Gln
ASD
val
val
280
val
Asp
Gly
Leu
Leu
360
Lys
Lys
Ala
Thr
Tyr
440
Ser
LYS
Thr
Cys

Glu
520

Lys
Thr

rPhe
Lau
ASP
40

Phe

Gly

Met
Trp
Pro
Asp
TYyr
265
Arg
Glu
Gly
Glu
Asn
345
AST
Met

His

l.eu
425
Ala
Val
Ley
Phe
Thr
535
val
Asn

Tyr

Ty
25

ASD
Fro

Gly

3108SEQPCL

GIn
Gly
Thr
Leu
250
Leu
ASD
Ser
Ser
TIle
330
Loy
Thr
Cys

Trp

> Gln

410
Glu

ASH
Asn
Gln
Ser
490
Pro
Tle

Iie

Ile
10

Phe
Phe
Ala

va't

Glu Thr

Tyr Tyr
220

Tyr Asn

235

Glu Trp

Asn Ile
Arg val
Pro Leu
300
ser Thr
315
val ser
Ser ieu
Thr Leu
ser Gin
380
Asn Ser
3985
Thr Gly
Asp Leu
Iie His
val Cys
460
2ro Ser
475
Ser Ile
Glu Lys
Pro Asn

ser Tyr
540

Tyr Trp
Asp Glu
Glin Gly
Leu Leu
60

Pro Gln
75

Page 12

Ley
205
leu
Gly
Ley
AYG
Gin
285
Pro
Tyr
l.eu
Ser
ASN
365
val
Ser
Glu
Gln
Cys
445
Met
AsSD
Ser
His
val

525
Glin

190
Lys

Asn
Trp
Leu
270
Gilu
val
Leu
Gly
Met
350
Pro
Ley
Asp
Gly
LysS
430
Lys
Ala
His
Pro
Ser
510
Thr

ser

val
Thir
30

LYS
Leu

Gly

Pro
15

ASD
Ile
Lys

Asn

Gly
ASD
Pro
240
Glu
ser
Ile
vall
Gln
320
ser
Ser

Ile

Leu
400
LYS
Ser
APg
Asp
ser

480
Thr

Lys

Ile

Thr

Phe

Asp

Ile
&0



Thr
Asn
Pro
Ser
Ile
145
Met
Trp
Leu
Ser
Arg
225
val
val
Leu
Gly
Leu

305
Pro

<210> 13
<211>
<212>

Ile
Arg
1Te
Ile
130
Glu
Glu
Gly
val
Trp
210
Gin
LYS
Leu
Thr
Gly

250
ser

His
AST
Phe
115
ASD
lLeu
Glu
Tyr
Pro
155
Leu
Glu
Glu
Ser
Giu
275
ASP
Lys

Ala

340
PRT

Leu
Phe
100
AT
Leu
Glu
Thy
Tyr
180
Glu
phe
Leu
Ala
Tyt
260
Thr
Gly
Cys

Ile

Gln
25

Ser
GIn
val
Ala
Leu
165
Gy
Cys
Asn
Thr
val
245
Trp
Asp
1ie
Lys

ASn
325

LyS
Gly
Asn
Arg
Ser
150
Lys
Tyr
ASp
Asn
Pro
230
Arg
Trp
val
Tle
Arg

310
val

<213> vespula vulgaris

<220>

<223>
<400>

ASpD
1
Pro
Gln
Tle
Lys
55
ASH
Tyr
Trp
ASp
Ser
145
Ite
Thr

Asp

ATg
Thr
Phe
Ser
50

Asn
Leu
Pro
Arg
Ile
130
Met
ﬁhe
Glu

LYs

Thr
His
ASTI
35

Leu
Gly
Thr
Lys
2ro
115
Ser
ile
Mei
Trp

Pro

Ile
Phe
20

Ile
Phe
Thr
ile
LYS
100
Ile
Tle
Glu
Glu
Gly

180
Ser

hyaluronidase

i3

Trp
5
Cys
Lys
Tyr
TYr
His
85
Ile
Phe
ASp
Lys
LysS
165
Tyr

Phe

Phe
Ile
Trp
ASn
135
LysS
Leu
Pro
va't
Gln
215
Asp
Ile
Tyr
LYS
1le
295
Leu

Thre

Lys
ASN
Asnh
Pro
55

ile
Glu
Gly
Arg
val
135
Ala
leu
Gly

Cys

ITe
Gly
Gly
120
Glu
Arg
Ala
Tyr
Thr
200
Asn
Gin
Ser
val
LysS
280
Trp
Gin

Glu

Lys
Phe
Ser
40

Gly
Arg
Gin
Gly
AST
120
Arg
Ser
Lys
Tyr

Asp

Glu
val

105
ASn

Gly
Gly
25

Met
Asn
AST
Phe
Ile
105
val
Lys
ASD
ey
Pro

185
Ala

3108sEQPCL

ASn
90

Ile
MetT
Pro
Glu
Lys
170
Phe
Met
Ley
Ile
ASNH
250
Gin
Phe
ser
Tyr

val
330

the
vati
Ash
Phe
Giu
Thr
90

Gly
ASD
Glu
Arg
Ala
170
His

Leu

Leu Asp
Asp Phe
Lys Tle
Thr Trp
140
LYS Tyr
155
Thr Arg
Asn Met
His Glu
ey Pro
220
Gly Leu
235
Ley Lys
Asp Glu
Gln Glu
Ser Ser
300
l.eu Leu

315
Asn

Ser Ile
TYr Phe
Asn Phe
Pro Ser
Gly val
75
Lys Glu
val Tle
Asn Leu
His Pro
140
Phe Glu
155
Lys Glu
Cys Leu

Sar Met

Page 13

Lys
Glu
His
125
Asn
Ala
Lys
Ser
ASN
205
ser
vai
His
Thr
Ile
285
ASP

Thr

Ty
Lys
Arg
45

Met
Pro

Ley

Lys
125
Lys
Thi
Ile
Ser

Ser

Arg
110
Lys
Lys
Arg
Glin
Pro
180
ASp
vai
Gin
Ser
ASN
270
va'tl
vai

val

Trp
Glu
30

Gly
val
Glin
ASD
Phe
110
Ile
Tro
Ser
Arg
Gly

190
Glu

Tyr
95

Trp
ASN
LYS
Phe
Ala
175
ASN
Lys
Tyr
Gly
Pro
2558
Thr
Tie
Asn

Leu

AsSh
15

Leu
Giu
Leu
Lys
Giu
g5

His
Asn
Asp
Ala
LYS
175
Ser

Asn

Pro
Arg
Phe
Meat
Phe
160
ASD
ASN
Met
val
Arg
240
Lys
Phe
ASn

ser

Gly
320

Tle
Lys
Thr
lLeu
Gly
80

ile
Asn
LYS
Lys
Lys
160
Lys
Thr

ASp



Lys

Tyr

<210>
<211
<212>
<213>

<220

<223
<400>

14

382
PRT
Apis meliiftera

14

195
ser

Lys
Leu
val
Leu
275
Gly

Arg

Pro

AsH

Met ser Arg
i

Leuy
Thr
vai
ser

65
Glu

Met
Pro
Pro
50

Glu
Glu
ASD
Gly
Gin
13G

Ser

Leu
ASD
35

Thy
Lys
Ile
Fro
Asn
1315
ile
Trp
Lys
Gln
Ley
195
Atz
ASN
Lys
Tyr
Gly

275
Arg

Pro
Ala
20

ASRH
rhea
Tyr
Ala

AST
100

Leu T

Pro
Arg
Lel
Arg
180
Phe
Asn
Gin
Metl
Leu
260
Arg

Lys

Leu
val
Giu
245
Pro
Glu

ASD

Arg

> Ala

325

hyaluronidase

Leu
5

Pro I

ASh
Met
Gly
Ile
85

Gly

ASD
Pro
Ser
165
val
Met
Tro
Pro
Ser
245
Arg

va'l

Phe

Leu
230

Asn
215
Lys

Ala T

Tyr
Ala
Gly
Cys

310
rhe

val

Lys
Cys
Iie
70

ey

ASN

Trp
Asp
Ie

205
Gy

Asn
Thr
His

55
lLeu

200
Asn

Pro

Arg |

Trp
val
280
Iie
Lys

val

Thr
Ala
val
40

LYS
Gln
ASD

val

5 Leu

120
phe

Arg
va'l
Glu
Thr
200
Tyr

Gin

Letu

Ala
28G
Pro

Gln

Thr

Glu
Leu
25

Al
Tyr
Asn
£ro
Ala
105
Gin
Pro
Gln
val
Ala
185
Lay
Ala

Cys

v Glu

tThr
265
Ley

TYr

31085E0QPCL

ASh
Glu
sSer
250
Thr
Asn

Tro

LYS
330

Gly
10
Leu

Glu

ser
250
Ser
ATg

Ty

val
Lys
235
LyS
TYT
Thr
Gly
Glu

315
Ala

Trp

Leu
220
Ile
Asn
&ln
Phe
val
300
TyF

va'l

Mat T

Gly

2 ASDH

Arg
&0

ASD
rhe
Gly
Arg
Gly
140
Ala
Glu
Arg
Ala
Tyr
220G
Thr
ASD
Glu
Ala

TYr
300

page 14

205
Leu

His
Phe
ASD
Lys

285
ser

Pha
val
45

rPha
LYS
Pro
Giy
Asp
125
val
ser
His
Phe

LYS
205

Cys

Thr
val
Arg
Arg

285
Lys

2ro
Leu
Lys

LYS
270

Glu I

Tyr
Met

Glu

Ser
val
His

258
Glu

Giu
Lys

Asn
335

val
15

Gln s

Trp
Glu
Arg
Leu
95

Pro
Ley
ASD
Gin
rhe
175
Lys
Met
AsSh
Glin
Leu
255
Gly
Met

Gin

Ile
Gln
240
Leu
Sar
Leu
Leu
Ile

320
Thr

Leu
Gin

Ile

Pro
160
Tro
TYr
Arg
Leu
Glu

240
Pro

Asp



Arg
305
LyS
ASp
Ash

Ala

<2 10>
<211
<212>
<213

Aryg
Ile
ASD
Asn

AsN
370

<220>

«223>
<400

ser
1
rPhe
ASD
Ile
Gly
65
Thr
ASN
Prao
Ser
Iie
145
Met
Trp

Leu

<210> 16

Glu
Met
Ile
Phe

50
Asn

val
TrD
210
His
Lys

Leu

¢ Thr

Gly
290
Ser

Ile

15

331
PRT
polichovespula maculata

Asp
Thr
Ite
Glu

355
ASp

Arg
Cys
LyS
35

Tyr
Tyr
His
Asn
Phe
115
Asp
l.eu
Glu
Tyr
Pro
185
Leu
Glu
Glu
Ser
Glu
275
ASD
Lys

Thr

<211> 367
<212> PRT

Thr
ASD
Asn
340
ieu

Arg

Pro
His
20

Hisg

Asp

LYS

Lau
#he
100
Arg
Leu
Giu
Thr
Tyr
180
AsSp
Phe
Ley
Ala
Tyr
260
Thr
Gly
Cys

val

Asp
Leu
325
Thr
Gly

Ley

hyaluronidase

15

LLeu
165
Gly
Cys
Asn
Thr
val
245
Trp
ASD
Iie
Lys

AsSn
325

Ley
310
Gly
LYS
Pro

Thr

5 Arg

Tyr
Ser
Gly
Arg
70

Arg
Gly
Asn
Arg
Ser
150
Lys
Tyr
ASD
ASn
Pro
230
Arg
Trp
vai
ite
Arg

310
val

Ser
Ala
ala
Ala

val
375

val
Gly
Lys
Glu
55

Asn

rhe

Trp

Asn
135

Lys
Leu
Pro
Ala
Gln
215
ASD
Ile
TYr
LYyS
e
295
Leu

Thr

Arg
ASD
LYS
val

360
ASH

Phe
Leu
ASD
40

Phe
Gly
Ile
Gly
Gly
120
Glu
ATQ
Ala
Tyr
Thr
200
ASN
Gln
Ser
va'l
LVS
280
Trp
ATQ

Glu

Gly
Cys

345
Lys

ASH
Tyr
25

ASp
Pro
Gly
Glu
val
105
ASN
Hisg
phe
Lys
Cys
185
Ala
vai
Arg
Asn
Tyr
265
Thr
Gly
Giu

Thr

3108sEQPCL

Asp
he
330
Leu
Ai"g

Ser

Ite
10

Phe
rhe
Ala
val
AsD
80

Ile
Met
Pro
Glu
Lys
170
Phe
Met
Leu
val
AsSh
250
Gln
rPhe
sSer
TYr

vai
330

page 15

Leu
315
Ile
Gin
Ile

val

Tyr
Asp
Gin
Leu
Pro

75
Leu

Mat
Phe
LYyS
155
Thr
ASN
ey
Leu
Gly
235
ey
ASp
Gln
Ser
Leu

315
Asn

Glu

Trp
Glu
Gly
ey
60

Gln
ASp
Phe
ile
Trp
140
Tyr
Arg
Met
Gly
Pro
220
Lau
Lys
Asp
Glu
sep

300
Leul

ala
Trp
Arg
Leu

365
Gln

Ile
285
ASp

Thr

Thr
Gly
Glu
350
Asn

val

va'l
Thy
30

Lys
Ley
Gly
Thr
ArQ
110
Lys
Lys
Arg
Gn
Pro
150
ASD
val
Gin
Ser
Asn
270
Ala
val

val

Leu
ser
335
Tyr

Asn

Pro
15

ASH
Ile
LYS

Asn

Leu

Arg
320
Ser
Lau

Asn

Thr
phe
ser
Glu
1le

Pro

Meat
Ile
Arg
240
Lys
rhe
Asn

Ser

Gly
320



<213>

<220>

<Z223>

<400> 16

Leu
Phe
Arg
145
Ley
Glu
Thi
Tyr
ASD
225
Tyr
Gln
Ala
Tyr
Thr
305
Gly
Cys

val

va'
Ser

LYS

5 Gin

50
ASn

Pro
Glu
Gln
Gly
130
Gln
val
Ala
{ ey
Gly
210
Cys
ASN
Lys
val
Trp

290
ASD

Ife

LY¥S

AsSn

<210> 17
<211> 46
<Z212Z2> PR

<213>

<220>

<223

<400> 17
Met Leu Gly teu Thr

1

Ser
His
ArG
35

Tyr
ser
Gly
Arg
Gln
115
Gly
ASH
Arg
Thr
Lys
195
Phe
ASD
ASh
P10
Al
275
Tro

val

Arg

val
355

2
T

Leu
Gln
20

val
Gly
Lys
Lys
ASN
100
Phe
Ile
Trp
Lys
LyS
130
HESTH
Pro
Ala
Glin

Glu
260

Sfte

Tyr
Glu
ite
Leu
340

Thr

hvaluronidase

Ser
5
Iie
Phe
Met
ASD
rhe
85
Gly

AsN

Mus musculus

hvaluronidase

5

Phe Ser Pro Glu val

rpolistes annuiaris

Pro

Leu

Ser I

Asn
Asn

70
Pro

Gly
Glu
val
ASD
156
His

Pha

LYS |

Cys
Ala
230
¥le
Arg
Asn
Tyr
Thr
310
Gly
Glu

Thr

ASP

Ser

Phe

Phe

Ala
val
ASD
Ile
135
Thi

Pro

Ser
Tyr

val

GIn His Ala

Ser Pro Gly

31085EGPCL

val Phe Asn Ile
10
Ser Asn Cys Glu

Trp Ash val Pro

Glu val Thr Asp
&0
Gly Glu Thr Ile
75
Met Pro Leu Lvs
90
Gin Arg Gly Asn

Asp Lys Met Thr

rhe Glu Arg Trp
140
Tle His Lys Lys
155
Trp Ser Glu Ser
170
Tyr Ala Arg Tyr

Arg Lys Arg Ala

val Thr Pro Asn
220

> Glu Asn ASp Arg

235
Pro Ser val Tyr
250
Leu val Gln Gly

Glu His Ser Pro

Lys Mef Asp Tle
300
Glu 1tie val Thr
315
seirr Asp Val Asn
330
Leu Asn Thr Leu

Gly Arg Ser Ser

Gin Lys val Trp
10

Ser Ser Pro Ala

25

Ile
Arg
Thr
45

Phe
Sey
ASN
Ile
Pro
125
LYS
Tyr
Mat
Phe
Lys
205
ASH
Lauy
val
Alg
Ser
285
Tyr
ASh
Ser
Gly

Leu
365

Arg

Thr

Leu Leu Arg Tle ser Thr Leu phe Leu Thr Leu Leu Glu

Page 16

Thr Asp
15

ser Lys

3G

phe Met

Asn Ile
ITe Tyr

Gly Asn
95

Thr 1le

110

ASp Lys

Pro Ile
Ser Ile

ITe Glu
175

Met Glu

1580

Trp Gly

Pro Gly
Ser Trp

Arg His
255

Ile Lys

270

val Leu

Leu Sar
Gly Giy

Leu Sep
335

Pro pPhe

350

asn Phe

Met Lys
15

Ala Gly

30

Leu Alg

ASD
Arg
Cys
Lys
Ty
80

Tyr
His
AsN
Phe
Glu
160
Ala
Glu
Tyr
Pro
Mot
240
Glu

Glu

Glu
Asp
32

Lys

Pro
His

Glin



Ala
Gly
225
Leu
AST
Ser
Tyr
Arg
305
Mat
Glu
ASD
ASD
Leu
385
Pro
Ile
Sery

Tyr

Tro
210

Ley 7

ser
ASD
Tle
val
290
ASD
The
Ser
Lvs
ser
370
Cys
Ser
Glu

Leu

Arg
450

<210> 18
<211> 47

<2172
<213>

<220

<223>

<400> 18
Met Arg Ala Gly Le

i

35
ATy

ASD
val
Met
Pro
115
val
Glu
Pro
Ser
val

195
Met

3

PRT
MuSs musculus

Gly
Thr
Phe
Thr
100
Thr
Thr
Pro
Arg
Met
180
Glu
Ala
Giy
ASn
Leu

260
Leu

His
Tyr
Ala
340

Ser

ser
His
Asp
85

Ile
Gly
His
ASD
Trp

165
Glu

Gly
TVYr
Tyr

245
Gly

Pro.

Arg
val
Leu
325
Gln
Thr
Gly
Ala
Glu
405
His
Al

Arg

Hyaluronidase

-

2

val Ala Trp Ata Gly
20

val
55

Cys
val

Ty

U oPro

Pro
310
Leu
Gy
Lys
Pro
Ley
390
Ala
Asp

Ala

Gly ©

sla
135
ser
ohe

val

Ley
215
Giy
Gly
Leu
Ala
Gln
205
val
Piro
val
Glu
rhe
375
Cys

Leu

40
ser

Leu
Ala
Arg
val
120
His

Gly

Asn T

Glin
LYS
200
Gin
Phe
Gin
Trp
=
280
Giu
Met
Le
Ala
Ser
260
ile
Ser
Leu

Arg

Met
440

Trp
5

Pro
Cys
Asn
265
Met
Ala
Pro
Giu
Gly
345
Cys
val
Gly
Thr
Pro

4725
Aa

31085EQPCL

Arg
Glu
Lys
90

Glu
Gly
Fhe
Ala
ASD

170
Glu

Gly
Asp
Pro
250
Gln
Gly
Leu
Ty r
Glu
330
Ala
Gln
ASH
Hi1s
Leu
410
Pro

Met

ASD

Pro
Tyr
75

5lu
Leu
Gly
Gln
val
155
ser
His
Phe
Gln
Cys
235
val
ser
Thr
At
val
315
Ley

val

Ala

va'l
Gly
395
Asn

ser

Phe
60

Gly
G
Gly
Ley
ASD
140
Ile
Lys
Pro
Gin
val
220
Tyr
rPhe
Tyr
Gly
val
300
Gin
Glu

et

Thr
380
ATG
oro

Leu

s Phe

Arg
460

Tle
val
Ser
Thr
Pro
125
Ile
ASpP
ASD
ASD
Glu
205
Leu
ASN
val
Ala
Lys

285
Ala

His
Trp
LyS
365
ser
Cys
Ala
Lys
ATy
445
Gly

Thr
ASD
Phe
TYr

110
Gln

lLys
Trp

Trp
180
Ala
Arg
AsST
Al
l.ei

270
Ser

rPhe
ser
ey
350
Ata
Ala
va'l
S5er
Gly
430
Cys

Met

val
va't
Gln
95

Pro
Ash
Ala
Giu
TYr
175
Fro
Ala
Pro
Asp
ASp
255
Tyr

Gin

o vall

Tyr
Letl
335
Ser
Tyr
Ala
Arg
Phe
415
Thr

Arg

Tro
ASD
80

Gly
Tyr
Ala
Ala
Ala
160
Arg

Glis

Arg
che
240
Gln
Pro
Met
Ser
Glu
320
Gly
ser
MeT
Ley
His
400
Ser

et

Cys

Gly Pro ITe Tie Thr Leu Ala Leu val lLeu Glu

10

15

Giu Leu Lys Pro Thr Ala Pro Pro Ile Phe Thr
25

Page 17

30



Gly
Piro
Thr
65

ASD
His
Leu
lLeu
Trp

145
Ser

Tyr
Tyt
Pro
Gly
225
Leu
Thr
Arg
Pro

Leu
305

Arg Pro
Airg His
50

Pro Asn
Arg Leu
Gly iy

Lys Glu

Ala val 1

130
Gln Glu

Arg His

val Lys
Asp Cys
210

Arg Cys
Trp Ala
Leu Ala
Glu Ala
val Tyr

250
ser GlIn

Gly Se

Mat
Pro
Gin
Thr
385
Thr
ASp
Trp
Ala

val
465

<210> 19
211> 417
<Z212> PRT

<21.3>

<220>

<22 3>

<400> 19 _ .
Met ITe Met His Leu Gly Leu Met Met val val Gly Leu Thr Leu Cys
Page 18

Ty

420
y Gl

Ala

Ala

val
val
Gly
Leuy
&5

Pro
val
ASD
ASD
ASp
165
Pha

val

Asp
Seyp
245
Ser
Arg
Phe
ASD
val
325
GHn
As5h
His
Leil
Ao
405
Leu
Gin
Trp

Leuy

MUS mUSCUius

hyalurinidase 3

Ala
Leil
55

Phe
Pro
ASh
Arg
Glu

135
Tyr

Pro &

LYyS

Trp
360
Cys

L Ser

APg
His

Arg
440

Yy Lar

Thr L

ASD
Ley
Gin
Phe
ser
105
ile
Tro
Gin
ASD

n

T

val
Ala
Phe
Arg
265
Thr
Thr
Thr
Gly
ASn
145
Ala
val
Ser
Pro
Phe
425
Asn

His

310BSEQPCL

val
Arg
ASN
Asp

80
Leu

Gin T

Al"g
sSer
Arg

170
rPhe

s Ltelu

Gin
Arg
Pro
250
Asn
His
Tyr
Tle
ASD
330
Tyr
Thr
Arg
Phe
Glu
410
Arg
Tyr

Leay

Pro
Ala

Tle
75

Ala

Pro
Sar
155
va'l

Met

Thr
rhe
50

Thi
Ala
Ala
Gln
val
140
Arg
Met
Leuy
Gly
Trp

220
ASD

val -

Gin
45
ASD

AST
285
Gly
ser
ASD
Gln
Cys
365
Pro
val

Letdl
Cys
a1z
445
Leu

Glu
val
Pha
Thr
Ley
110
Pro
val
Leu
Gln
Thr
1380
TYr
ser
Leuy

Leu

© Phe

270
His

Ala
Ala
Leil
350
Ser
Ser
Pro
Ser
Tyr
430
ala

Leu

Cys
Lys
Tyt
Ser
95

Pro
Gly
Arg
Va'
Ala
175
Leu

Ley

Tyr 1

Ala
ASD
255
Arg
Ala
Thr
Ala
Ser
335
La
Trp
Ala
Gly
Giu
415
ey
Gly

Gly

Ala

Tyr
val
Met
Gly
Asn
Ala
160
Gin
Arg

Phe

Ty
240
Giu
val
Ley
Gly
Leu
320
Ser
val
Thr
ASnh
His
400
Ala
Gly

Asn



leu
val
His
Phe
65

Tyr
GIn
Leu
Glu
val
145
Le
Ala
Arg
Gly
Tle
225
Ala
Alg
Lel
Thr
Thr
305
Gly
ASD
Ala
Ala
Asp

385
Gly

<21G> 20

Met
val
Leu
50

His
Pro
Ala
His
Glu
130
Tyr
ASpD
Ala
Pro
Trp
219
Thr
Leu
Gln
Leu
His
290
Ite
ASp
Tyr
ASp
Arg
370
ASD

Trp

His
Try

35
Pro

ey
Met
355
Lys
ser

Ala

<211> 435
<212> PRT
<213> sus scrofa

<220>
<223> hyalauronidase

<400> 20
Met Ala Ala His Leu Ley Pro
1 5

Gly
20

Asn
Leu
GIn
Phe
Ser
1.00
Leu
Tyr
Ala
Gin
Ala
180
Gly
Lys
Gln
Pro
Phe
260
His
Ser
val
Ser
vat
340
Ala
ASE
Leu

Gly

GIn
val
Asp
Ash
Gly
85

Leu
Gly
Pro
Ala
Glu
165
Leu
ey
Met
AST
ser
245
va'l
Ser
Sar
Ser
Phe
325
Gly
Cys
Pro
Gly

Pro
405

Ala
Pro
Ala
Ile

70
Pro

Ala
316G
Ser
Thr
Sar
Gly
Ala

390
Thr

Leu
Ser
Leu
55

sSer
Arg
His
Ser
Trp
135
Trp
Leu
Giu
Gly
Ser
215
Gin
Tyr
His
Pro
Arg
295
Ala
ser
ey
His
GlIn
375
Trp

Cys

Ser val Ala Gin Gly Ser Arg

20

the Thr Tie Trp Asn Ala Asn

35

3108SEQPCL

30
Leu Gln val
25
Ala Arg Cys
40
Gly Ile val

Iie Phe Tyr

Gly Thr Ala
30
His Leu Ala
105
phe Aala Gly
120
Ala Gly Asn

val Trp Thr
His Lys Ala

Tyr Thr Leu
185

Phe Tyr Arg

200

Asn Tyr Thr

Leu Arg Trp
Leu Pro Pro
Arg Leu Glu
265
Leu Pro val
280
Phe Leu Ser
Leu Gly Thr
Ser Glu Glu
Gly Pro Tyr
345
Gin Arg Cys
360 ]
Met GTu Ala
Asn Ser Phe

Leu Glu Pro

Pro
Lys
Ala
Lys
75

His
Arg
Leu
Trp
Gin
155
His
Gin
Tyr
Gly
Ley
235
Arg
Glu
Leu
el
Ala
315
Lys
val
His
Phe
Arg

395
Lys

Glu
Ala
ASH
&0

AST
Asn
Ala
Ala
Gly
140
Gln
Thr
Leu
Pro
His
220
Trp
Leu
Ala
Ala
ASD
300
Gly

Cys T

Ile
Gly
Leu
380
Cys

Pro

Ile Cys Thr Leu phe

190

Asp Pro val val Leu

25

Thr Gin Trp Cys Leu

40

Page 19

His
His
43

His

Leu

Asn

Pro
30

Phe
Gly
Phe
Giy
His
110
Leu
His
Phe
Phe
Arg

190
Cys

Ala
l.eu
Arg
270
Ser
Leu
val
Arg
val
350
Gly
ey

Cys

Asn

i5
Phe

Gly
Glin
Gly
Ite
Gin
ASp
Arg
Piro
Glu
175
Thr
Gly
Ala
Ser
Ala
255
val
Arg
Met
Leu
Ley
335
Thr
Arg
Gln

Tyr

Ley
15

Ser
val

His

ser
240
Tvr
Ala
Leu
Gln
Trp
320
His
LyS
Cys
Pro

Ser
400

l.eu

Arg Pro Phe

30

Lys Arg His Gly
45



val Asp
50
Thr Phe
b5
Thr Tyr
Pro Gin
ile Leu
Asp Trp
Asp Tle
145
Asp Trp
Glu Ala
Leu Arg
Asn Tyr
210
val ser
225
Ata Leu
Lys Thr
Ala Ala
Ite prhe

His ser
305

Trp val ¢

iys Glu
ser Gly
Cys val
ser Ser
385

Gin Giy
Glin Cys

Gly Thr

va'l
Arg
2ro
Asn
Ala
115
Glu
Tyr
Pro
Ala
Pro
185
ASD
Ala
Ty
Glin
Ala
275
His

Leu

<210> 21

<211> 419
<212» PRT
<213> sus scrofa

<220

Asp
Gly
Tyr
Ala
100
Ala
Ala
Arg
Ala
Gin
180
His

Pphe

Pro
Leu
260
Ata
ASD
Gly
Trp
val

346
l.ey
Arg
Ser
lLeu

Cys
420

val
Pro
Tyr
&5

ser
Met
Trp
Gin
Pro

165
Thr

2ro
Ile
Ser

405
TYF

<223> nyaluronidase

<400> 21
MeT Thr Met Gin Leu

1

5

Leu Gly Cys Gty Gln
20

val Leu Trp Asn val

35

His Leu Pro bLeu Glu

Ser
Asn
70

Thr
Leu
Pro
Arg
Arg
150
Tep
Trp

b

Ley

Lo

Val
55

Met
Ser
ASD
Glu
Pro
135
Ser
val
Met
Trp
Ser
215
Gin
Tyr
Glin
Pro
Asn
295
Ala
Thr

Thr

s Ser

His
375
Pro
Lys

Gly

Lau
Leu
Ser

Lail

Phe
Thr
Ala
ER
Ser
120
Arg
Arg
Glu
Ala
Gly
200
Asn
Leu

Leu

Ala
Leu
Ala

40
Gly

Glu
Ile
Gly
His
105
ASN
Trp
Ala
ala
Gly
18%
Phe
Tyr
Gly
Pro
Arg
265
Leu
Leu
GlIn
Thr
Gly
345
Ala
Glu
Pro
Arg

ATy
4725

Leu
Arg
25

Arg

Tie

3108SEQPCT

val
phe
Glu
g0

Leu
Phe
Ala
Leu
Ala
170
Thr
Tyr
Thr
Try
ser
250
val
Pro
Lay
Gly
LYS
330
Dro
val
Ala
Gly
val

410
Gly

val
10
Ala

Thr

val val
&0
Tyr Ser
75
Pro val
AsSn Arg
Ser Gly
Phe Asn
140
val Glin
Ala ¢ln
Leu Lys
Gly Phe
Gly GTn
220
Leu Trp
Ala Leu
Asn Glu
val Ley
Ser Arg
300
Ala ala
315
Glu ser
phe Tle
Cys Ser
Leu Pro
380
Gly Gly
395
Gin Met

Thr Trp

Leu Gly
Pro Glu
Lys Ala

Ala Asn

rpage 20

Asnh
Ser
Phe
Thr
Lau
125
Trp
lLys
Asp
Ley
Pro

205

Cys
Gly
Glu
ala
Pro
285
Glu
Gly
Cys
ey
Gly
365
Ile
Pro

Ala

Cys

val
Arg
Arg

45
His

Phe
270
Ty
Glu
val
Gin
ASDH
350
His
Leu
Ley
Glu

Glu
430

Ala
Pro
30

Phe

Gly

Gly
Leu
Gly
95

LYys
val
Ala
His
Phe
175
Gln
cys
Pro
Sor
Thr
255
Arg
ala
Leu
val

ser
335

val

Gly
Ash
Thr
Glu
415
Glin

Met
15

Phe
Gly

GIn

ey
400
Phe

Cys

val

Arg



3108s5EQPCL
50 55 60
Phe His Gly GIn Asn Ile Thr Ile Phe Tyr Lys Ser Gln Leu Gly Leu
65 70 75 80
Tyr Pro Tyr Phe g?y Pro Arg Gly Thr Aga His Asn Gly Gly g?e Pro
5 9 5
Gin Ala val Ser Leu Asp His His Leu Ala Arg Ala ala Tyr Gin 1le
160 105 110
His Arg Ser Lau Arg Pro Gly Phe Thr Gly Leu Ala val Leu Asp Trp
115 120 125
Glu Glu Trp Cys Pro Leu Trp Ala Gly Asn Trp Gly Arg Arg Gln Ala
130 135 140
Tyr Gin Ala Ala Ser Cys Ala Trp Ala Gln arg val Tyr Pro Asn Leu
145 150 “155 160
Asp Pro Gin Glu GlIn Leu Cys Lys Ala Arg Ala Gly phe Glu Glu Ala
165 170 175
Ala arg Ala Leu Met Glu Asp Thr Leu Arg Leu Gly Arg Met Leu Arg
180 185 196
Pro His Gly Leu Trp Gly Phe Tyr His Tyr Pro Ala Cys Gly Asn Gly
195 200 205
Trip His Gly Thr Ala Ser Asn Tyr Thr Gly His Cys His Ala Ala Ala
210 215 220
Leu Ala arg asn Thr Gln Leu Tyr Trp Leu Trp Ala Ala Ser ser aAla
225 230 235 240
Leu Phe Pro Ser Ile Tyr Leu Pro Pro Gly teu Pro Pro Ala Tyr His
245 250 255
Gin Ala Phe val Arg Tyr Arg Leu Glu GTlu Ala phe Arg val Ala Leu
260 265 270
val Gly His Pro His Pro iteu Pro val Leu Ala Tyr Ala Arg Leu Thr
275 280 285
His Arg Asn Ser Gly Arg Phe teu Ser Gin Asp Glu Leu val GIn Thr
290 295 300
Ile Giy val ser Ala Ala teu Gly Ala Ser Gly val val Leu Trp Gly
305 310 315 320
AsSp leu Ser Phe Ser Ser Ser Glu Glu Glu Cys Trp His Leu Arg Gly
325 330 335
Tyr Leu val Gly Thr Leu Gly Pro Tyr val Ile asn val Tthr aArg Ala
340 345 350
Ata Met Ala Cys Ser His GIn Arg Cys His Gly His Gly Arg Cys Ala
355 360 365
Tre Gln Asp Pro Gly Gin Leuw Lys val Phe Leu His Leu His Pro Gly
370 375 380
Gly Ser Pro Gly Ala Trp Glu Ser rhe Ser Cys Arg Cys Tre Gly
385 390 395 400
Trp Ala Gly Pro Thr Cys Gin Glu Pro Arg Pro Gid Leu 6 Pro Glu
405 410 415

o 2
A =3

Glu Ala Thr

<210> 22

<211> 449

<212> PRT

<213> Rattus norvegicus

<2 20>
<223%> hyaluronidase 1

<400> 22
Met Lys Pro Phe Ser Pro Glu val Ser Pro Asp Pro Cys Pro Ala thr
1 5 10 15
Ala Ala His Leu Leu Arg Thr Tyr Thr Leu Phe Leu Thr Leu Leu Glu
25 30
teu Ala Gin Gly Cys Arg Gly Ser Met val Ser Asn Arg Pro Phe Ile
35 40 45
Thr val Trp Asn Ala Asp Thr His Trp Cys Leu Lys Asp His Gly val
50 55 &0
Asp val Asp val Ser val phe Asp val val ala asn Lys Glu Gln Asn
65 70 75 80
Page 21



Fhe
Tyr
Gln
Lys
Trp
145
Ile

Trp

<210>
<211>
<212
<213

Glr

Pro -’

Asn
Ala
130
Glu
TYr
Pro
Ata
Pro
210
ASD
Asp
Tyr
Glin
val

290
Tyr
Leu
Ser
Tyr
ala
370
Arg
Phe
Thr

Arg

<220>

<223>
<400 23

Mt
1

val

Gly Arg

Pro

Thr

Arg

ala

Arg
50
Pro

23

A73
PRT
Rattus norvegicus

Pro
Tyr
1.60
Sar
Met
Tro
Gln
Thr

180
Ala

ASnN
85
Thy

l.eu

Arg
Arg
165
Leu
Trp
Leu
ser
ASD
245
Ile
val
Asp
Thr
Ser
325
Lys
sar
Cys
ser
Glu
405
Leu

Arg

ala Gly Leu
5

Trp Ala Ser

20

Pro Phe val

35

His Lys val

Asn Glu Gly

MeT
Pro
val
Glu
Pro
150
ser
val
Met
Trp
Pro
230
Glin
TV
Arg
Pro
ASD

310
Alta

Thr §

Thr
ser
Tyr
350
Pro
Lys

Gly

hvaluronidase 2

Gly
Glu
val
Pro

Phe

215
Asn

Leu
Lau
Tyr
His

295
TYr

Lay
Glu
375
Pro
Thr
ASP

D

Ile
Gly
His
120
Asp
Trp
Glu
Ala
Gly
200
Tyr
Tyr
Gly
Pro
Arg
280
va'l
Ley

Glin

» Thr

Gly
360
Ala
Glu
His
Arg

Ser
440

LYS

a Trp

40
ASD

Ash

Phe
Glu
105
ey
Phe
Ala
Leu
Glu
185
Thr
Tyr
Thr
Trp
Ala

265
val

Pro I

Leu
Gly

Lys
345
Pro
Ley
Ala
ASD
Ala

425
Gly

Pira
25

Asn
Ley

GlIn

31L08sEQPCL

Tyr
90

Pro
Ala
Ser
Phe
val
170
Atla
Leu
Gly
Gly
Ley
250
ala

Gln

Pro
Ala
330
Glu
Phe
Cys
Leu
Gy
4310
GIn
Glu

Thr
10

Thr
vai
Arg

ASh

Paga 27

Arg
val
His
Gly
Asn
155
Arg
Gln
Gln
rhe
Gln
235
Ty
Ley
Glu
MeT
Leu
315
Ala
ser
Ile
Ser
Leu
395
Arg
Met

Trp

Ley
Ata
Pro
Ala

Ile

Glu
Phe
Ala
Leu
140
Trp
Ala
Gly
Leu
Pro
220
Cys
Asnl

Met

Pro
300
Gliu
Gly
Cys
Leu
Gly
380
Thr
Pro
Ala

Cys

Ala
Pro
Thr
Phe

60
Thy

Glu
Gly
Phe
125
Ala
ASp
Giu
Gin
Gly
205
ASD
Ser
Gln
Gly
Phe
285
Tyr

Glu

Gln
ASH
365
APrg
Leu

Leu

Ley
Pro
Gln
45

ASD

Thr

Ley
Gly
110
GIn
val

Ser

val
Ilea
30

Glu
va'l

Phe

Gly
95

Leu
Asp
Ile
Lys
Pro
175
Gin

val

Leuy
15

Phe T

Cys
Giu

Tyr

Thr

Pro

ASD
ASD
160
ASP
Glu
Leu

AsSn



&5

ASp Arg Leu Gly

His Gly Gly val

100

teu Lys Glu Ala

115

teu Ala val Ile

Trp Gin Glu Lys

145

Ser Arg His Pro

Tyr Glu Phe Glu

Tyr v

180

al Lys Ala

185

Pro Asp Cys Tyr

Gly Arg Cys Pro

225

ieu Trp Ala Glu

Thr Lteu Ala Ser

260

GIn Glu Ala Leu

275

Pro val Tyr val

feu Asn Glin Met

Giy Ser Ala Gly

Met Glu Asn Cys

340

Pro Tyr Ile val

355

Gin Cys His Gly

Thr Phe Leu His

335

Thr Pro Ser Glu

Asp Leu Ser Tyr

420

Trp Gy Gly Glu

435

Ala ser Arg Ala

val ata Met Thr

465

<210>
«211>
212>
<213>

<220>
<223>

24
412
PRT

Ash
ASD
AsSh
245
sar

Arg

Phe -

ASp
va'l
325
Glin
ASh
His
lau
Pro
405
Leu
Gln
Trp

leu

ser
340
Gin
Glin
Cys
Ala

Thr
470

Rattus no i"\if:'!g'i Cus

hyaluronidase 3

<4(0> 24
Met Ite Thr Gin Leu Gly Leu
1

>

Met
Glin
Gly

455
Trp

Leu val His val Gln Ala Leu

20

val Leu Trp Asn val Pro Ser

35

Arg
Gly
Tyr
120
Giu
Alrg
Ser
Arg
Gln
200
Tyr
val
Leu
Ser
His
280
Pro
Ser
Trp
l.ys
Trp
360
Cys
ser
Arg
His
Trp
440
Ala

Thr

Thr
Leu

ala
40

phe
Ser
105
Ite
Trp
Gln
ASp
Gln
185
H1s
val
Ala
Phe
Arg
265
Thri
Thr
Thr
Gty
Lys
345
Ala
val
Sar
Pro
rha
425
Asn
His

Leu

l.eu

Gln
25

3108SEQPCL

Asp
a0

Leu
Gln
Arg
Ser
Aty
170
phe
Leu
Gln
Gln
Pro
250
Ash
His
Tyr
ITe
ASp
330
Tyt
Thr
Arg
Phe
Glu
410
Arg
His

Le

75
Ala

Cys
Thr
Pro
Sar
155
Tte
Met
Try
ASh
ASH
235
Sey
Phe
His
Thr
Gly
315
Ser
Ley
Gln
Arg
Arg
395
Gly
Cys
Lys

Ala

Ala
Ala
G1n
val
140
ATQ
va'l
Leu
Gly
Trp
220
ASD
val
va'l
Ala
ATg
300
Glu
val
Thr
Tyr
Asn
380
Leu
Glu
His
Arg

ser
460

val val Gly

val pPro Glu

Arg Cys Lys Thr

page 23

Gly
His
Giu
125
Trp
Gln
Lys
ASh
rhe
205
ASD
Gin
Tyr
Ser
Asn
285
Arg
Ser
Tyr
Gin
Cys
365
Pro
va'l
Leu
Cys
ala

445
Leu

Leu

Phe

Met Ser
95

Leu Pro

110

Pro Ala

val Arg
Leu val

Gln Ala
175

Thr Leu

190

Tyr Leu

ser Tyr
Leu Ala

ey Asp
255

Phe Arg

270

His Ala

Leu Thr
Ala Ala

Ala ser
335

Thr Leu

350

Ser Trp

Ser Ala
Pro Gly

Ser Glu
415

Tyr Leu

430

Ala Gly

teu Gly

Thr Leu

15
Pro Phe
30

80
val

Met
Gly
Ash
Ala
160
GIn
Arg
Phe

Thr

Trp
240
Lys
val

iLeu

Leu
320
Ser
val

Thr

Arg
400
Asp
Gly
ASD

Leu

Cys

Ser

Arg Phe Gly val
45



His Leu
Phe His
65
Tyr Pro
Gin Ala
Ley His
Glu Gly
val Tyr
145
ieu Asn
Ala Ala
ATG Pro
Gly Trp
Ile T
225
Ala Leu
His Gin
Leu Thr
Thr His
Thr Ile
305
Gly Asp
Asp Tyr
Ala Ala
Ser Trp
370
ASD ASD

385
Gly Trp

<210> 25

<211> 545
<21.2> PRT
<713> Orycrolagus cuniculus

<220>

ASD
Asn
Gly
85

Leu
Gly
Pro
Ala
Glu

165
Leu

Leu -

Ala
Ile
70

Pro
ASD
Ser
Leu
Ser
150
Gin

MeT

<223> Precursor rabbit PHZ20

<400> 25

Met Gly
1

e Ser
Cys Leuy

Phe Leu
50

Giy Giu

65

Lys Asn

val
Gly
Thr
35

Tro
Pro

Lys

Ley
val
20
Ala
Ala
el

Thr

Lys Phe Lys
5

Phe
Asn
Tro
ASD
Gly

Gln
Phe
ASN
Met

70
Gin

ile
Arg
Ala
55

Ser

Gly

Gly

Ile

; Gly

His
Phe
120
Ala
Ala
His
His
Phe

200
AST

Ley
Arg
Leu

280
Phe

Ser
Gly
GlIn
360
Met
Lys

Let

His
Va't
Ala
40

Pro
Leu

Ie

Ite

Pro
345
Arg
Glu
ser

Glu

Ile
Phe
25

Pro
Thr
phie

Thr

31085EQPCL

ile
Tyr
Ala
90

Ala
Gly

AsSh

Pro
410

Phe
10

Tle
Pro
Glu
Ser

Tle

Pége 24

Ala
LYS
75

His
Gln
Leu
Trp
Gin
155
GIn
Arg
Tyr
Gly
ieu
235
Arg
Giu
ieu
Leuy
Ala
315
Glu
val
His

Phe

2 Arg

365
Lys

Phe
Phe

val

Leu
75
ohe

ASN
60

AST
Asn
Ala
Ala
Gly
140
Gin
Thy
Leu
Pro
His
220
Trp
Leu
Ala
Ala
A5SD
300
Gly
Cys
Iie
Gily
Leu
380
CYSs

Pro

Gly

Leu

2 Cys

60
Phe

Tyr

His
Gln
Gly
Ala
val
125
Thr
Met
Gly
Gly
val
205
Cys

Ser
Leu
Pro
45

Leu

Gly

val

Gly
Phe
Gly
His
110
Leu

Leu

Cys

Iie
30

Asn
Gty
Ser

ASD

Gin
Gly
Ile
95

Gin
Asp
Arg
Pro
Giu
175
Met
Gly
Pro
Ser
Ala
255
val
Arg

Mat

Leu
335
Thr
Arg
Glin

Ty

va'l
15

Pro
val
Lys
Pro

Arg

Arg
Leu
80

Pro.
Ile
Tro
GIn
ASD
160
Gln
ieu

Asn

Ser
240
Tyr
Ala
Leu
Gln
Trp

320
His

Cys
Pro

leu
400

Glu
Cys
Pro
Ser
Arg

80
Lau



Gly
Arg
Gln
Ile
145
LYS

Pro

Lys
545

TYr
Ile
Glu
130
Asp
ASD
Gin
Lys
Ley
210
ASn
Ile
Thr
Thi
Iie
290
va't
His
Sar
Ser
Ley
370
Gin
Leu
Thr
Ser
Arg

450
ASH

Tyr
Pro
135
Ile
Trp
ile
Tyr
Ala
185
Arg
His
Glu
Ala
Ala
275
Arg
Tyr
His
Gly
Cys
355
Tle
Glu
His
Tyr
Lys
435
Thr
val
Lys
Asn
Gly
515
Tyr

<210> 26
<211> 476
<212> PRT

<213> Ovis arijes

<220
<223» hyalurconidase 2

Pro
100
GIn
iey
Glu
Tyr
ASN
180
Gly
Pro
His
Lys

Leu
260

Leu 5

val
Thr
AsSp
Ile
340
tay
ASN
Gin
Leu
Lys
420
ASH
AsSp
Cys
Glu
Ser
500
Cvys

Arg

val
Phe
Met
Ile

Lys
485

Ser T

Lau

Leu

Ile
Gly
Tyr
Trp
150
Iie
ser
ASD
His
AsSp
230
Arg
Pro
Lys
Lys
Leu
310
val
val
Leu
Thr
va'
380
Pro

Asp
Pro
Met
135
Leu
Lys
Tyr
Phe
au
215
Lys
Asn
ser
Leu
Ile
295
va'l
Tyr
Trp
AsSp
el
375
Cys
Gly

Gly

y CYS

Asn
455
Thr
ASD
Thr
val

Ala
535

Pro
Leu
120
Pro
Pro
ser

Ala

MetT
200

Trp
Pro
AsSp
val
TYr
280
Pro
Phe
Thr
Gly
ASH
3560
Ala
Thr

Asn

His
105
Gin
LysS
Thr
Tle
Thr
185
Giu
Gly
ASh
ASD
Tyr
265
val

Asp
Thr
Ile
Ser
345
Tyr
Ala
Arg
Phe
Pro
425
Cys
Arg
va'l

Ala

L Ser

505
Cys

Gly

3108s5eQrPCL

90
Thr

Gln
AsSp
Trp
Glu
170
Glu
Glu
Tyr
Lay
Ley
250
Ley
val
ASD
Asp
Gly
330
Gln
Met
LYS
Lys
Ala
410
Thr
Tyr
Thr
Gly
His
490
l.eu

Met

Iie

Gly ala
His Leu

Asn val
140

Leu Arg

155

Leu val

L.ys Ala
Thr Leu

Tyr Ley
220

Tyr LYS

235

Ser Trp

Thr Ser
Arg Asnh

Lys Ser
300

Gin Ile

315

Gly Ile

Ser Leu
Lys Thr
Met Cys
380
Asn Trp
395
Ile Gln
Leu Thr
Thr Asn
val Asn
460
Pro Gln
475
Ile Leu
Pro Phe
Tyr Ser

GIn His
540

Page 25

Iie
Thr
125
Gly
ASN
Lys
Lys
LYS
205
Phe
Gly
Leu
Atrg
Arg
285
Pro
Phe

val

Iie
365
ASN
ASn
Leu
Asp
Leu
445
val
Ala
Ser
Pro
Gin

525
Gly

val
110
Lys
Leu
Trp
Ser
Arg
190
Leu
Pro
S5er
Try
Ala
270
val
Lell
Gln
Ala
Ag
350
Leu
Gln
Pro
Gly
Leu
430
AsD
Cys
val
Ash
Arg
510
TVr

Tyr

95

His
Ley
Ala
LYsS
Gln
175
Asp
Gly
ASD
Cys
LyS
255
Arg
His
Pro
Phe
Leu
335
Ser
Asn
va't
ASn
ser
415
Glu
Cys
Ala
Thr
Thr
485
LYS

Leu

Tyr

Gly
Arg
val
Pro
160
His
Phe
Arg
Cys
Phe
240
Glu
Ser
Glu
AsSn
Leu
320
Giy
MeT
Pro
Leu
ASp

400
AsSn

LYS
val
Tyr
480
Thr
His
ASh

leu



<400> 26

Met
1
val

Giy

Pro

Val
65
Phe

Tyr

Thr
225

Ley

Leu

Ser

Ser

AST
385
Pro

Ser

Ty i
Ala

Leu
465

Trp
Ala
Alrg
Arg
50

Glin

Tyr

3 Ser

<210> 27

<211>
<212>

<213> Ov

Thr
Trp
Pro

35
His

ala s

Arg
va'l
Met
115
Gly
ASH
Ala
Gln
Arg

165
Phe

Ser
Val
355
Ala

Ala
Gly
435
Gly

vai

114
PRT

15

Thr
260
Gln
Pro
ey
Gly
AST
340
Pio
Gin
Thr
Ala
ASD
420
Trp
Ala

Ala

aries

Met
Pro
Arg
85

Gly
Lys
Ala
Gln
His
165
Glu
val
ASD
Arg
Try
245
Lay
Glu
val
Ser
Ata
325
Glu
Ty
Cys
Phe
D ()
405
ATG
Gly

sef

val

Tyr
Glu
310
Ala
T
val
His
Leu
390
ASD
Asn
Gly
Gly

Ley
470

Ala
Lys
Trp
40

Asp
Gly
Met

Pro

5 val

120
ASD

ASD
ASD
Phe
Phe

200
Asn

Pro
Leuy
Gln
440
Trp
Phe

val
Pro
25

ASD
Pro
rhe
Tyr
Gln
105
Glu
Trp
val
Trp
Ala
185
Arg
His
va'l
Thr
Thr
265
val

Thr

Leu .

ile
Aty

345
val

Gly

Ser
APg
Gin
425
Cys
Ala

Thr

31085E0QPCL

Thr
10

Thr
val
Lys
val
Pro
g0

AST
His
Glu
Tyr
Pro
170
ala
PO
Asp
Giu
Ala

250
His

Leu
330
l.eu
Ser
Arg
Ala
Leu
410
Thr
Gin
Gly

Trp

Leuy
Ala
Pro
ASp
ASN
75

His
Gly
Tyr
Asp
Arg
155

Pro

Arg

Tyr
val
235
Leuy
Gly
ASD
Pro
ser
315
Trp
LYys
Trp
Cys
ser
385
Arg
His
Trep
sSer

Thr
475

Ala
Pro
Thr
Met.
&0

Gln
Phe
ser
Ile
Tro
140
APy
Glu

Gin

g His

val
220
Ser
Phe
Arg
val
Thr
300
Thr
Gly
ASD
Alta
val
380
Ser
Pro
Pha
ASD
His
460
Ser

Page 26

Leu

Pro

Leu
205
Gln
Arg
Pro
ASN
His

285
Tyr

ASp
Tyr
Ala
365
AlQ
Phe
Giu
Arg
Arg
445
Leu

Leu
15
rhe

Cys

Thr
val
95

val

Glin

val T

ATY
val
175
Leu
Gly
Trp
ASD
val
255
vai
Ala
Arg
Glu
Gly
335
Thr
Ty
ASp
Leu
Gl
415
Gin

Arg

© Gy

val
Thr

Gly

2 ASD

Ile

Gly



<220>

<223> PH20 partial sequence

<400> 27

Leu Tyr
1
Ala ser

Phe Thr

Ser val
50

Gty ser

65

ASE Tyr

Ala Ala

Ile Arg

<21i0> 28

val
val
ASDH
35

Gly
Leu

e

Lys

<211> 414
<212> PRY

<213» Pongo pygmaaus

<220>

Arg
Glu
20

Gly
Glu
Asn
Asn

Met
1660

AST
5
Ser

Ser

Ile »

Leu

Thr
85
Cys

<223> hyaiuronidase

<400> 28

Met Thr
1 -
teu Gly
val Leu
His Leu
Phe His
Tyr Pro
Gin Ala
His His
Glu Glu

130
Tyr Gin
Asp Pro
Ala Arg
Pro His
Trp His

210
l.ew Ala
tey Phe
Gin Ala

val Gly

Thr
Cys
Trp
35

Pro
Gly
Tyr
Ley
Ser
115
Trp
ala
Gin

Ala

Arg
Gly
20

ASH
Ley
Gln
Phe
Bro
100
Leu
Cys
Ala
Giu
Leu
180
Leu

Met

g Asn

Ser

2 val

260
Leu

Leu
5

Gln
val
ASD
AsDn
Gly
85

Leu
APy
Pro
ser
Gln
165
Met
Trp
Ala
Thr
ile
245
ATg

Pro

APy

Ser
Thr

Ser

Gy
Pro
Pro
Ala
Met

70
Pro

val
Leu
Thr

Ala
55

Lay ’

Leu

Gln

Pro

Leu

Leu
g5
Thr

Lys

Arg b

Gly

Try
13

Ala
Tyr
Asp

phe

" ASH

215
Leu

Leu
Arg

Leu

Pro
Ala
40

Gly

Ile

Glu
vall
25

Leu
Gly
Met

Pro

Leu
105

Ley
Glin
25

H1sS
ile
Phe

Thr

> L.etl

105
Ala

Gly
ala

Ala

©oLeu

185
His

Thr
Trp
Fro
Glu

265
Tyr

31085EQPCE

Ala ITe
10

Phe val
sar GlIn
Ata Sser
Gln ser
Tyr Ile

a0
Cvs Gin

val Leu
val Pro
Cys Lys
Ite Ala
Tyr Lys
75
Ala His
Ala Leu
Gly pro
Asn Trp
Gin Gln
155
Tyr Thr
Arg val
Tyr Pro
Gly Arg
Leu Trp
235
Arg Ley
Glu Ala
val Arg

Page 27

Arg
Tyr
Gly
Gly
60

cys
Ile

Gluy

Gly
Gtu
ser
Asn

G0
Asn

teu

Leu

ASD
15

Ile
Met
Asn

Gln

val
Arg
Arg
45

Arg
Gin
Giy
Ala
val
125
ATg
Phe
rPhe
Gin
Cys

205
His

Pro
Arg

Thr

Ala
Pro
30

Phe
Gly
Leu
Gly
Ty
110
Ley

ATG

Pro

Ley
15

Phe
Gly
Gin
Gly
Ile
95

Gin
ASD
Arg

ASD

1u GIn

Ala
190
Gly

Ala

A S5er

Ala

val
270
His

175
Leu

ile
val
Asn
Tro
Gly
80

L.eu

Cys

Cys
Ser

vati



Ser
ser
305
Leu

AsD

Pro

Gly
385
Pro

3108SEQPCL

Gly Arg Phe Leu Ser GlIn Asp Asp Leu

290 295

Ala Ala Leu Gly %13 Ala Gly val val

Ser Ser Ser Glu Glu Glu Cys Trp His
325 330

Thr leu Gly Pro Tyr Gly 1le Asn val

340 345
Ser His Gln Arg Cys His Gly #is Gly
355 360

Gly Gin Met Glu Ala pPhe Leu His Leu

370 375

Asp Trp Lys Ser Phe Ser Cys His Cys

390

Thr Cys Gln Glu Pro Arg Leu Gly Pro

405 410

<210> 29

<211> 510

<212> PRT

<213> Macaca fascicularis

<220>
<273> Precursor Cynomolgus monkey PHZO

<A00> 29

Met
1

ser
Cys
Phe
ASn
65

ile
Gly
Gly
GIn
Ile
145
Lys
vatl
Glu
Ser
Tyr
225
val
Thr
val
Ser
ATy

305
Leu

Gly val lLeu ty

5 10
ser Gly val Ser Gin Ile val phe Thr
20 25

Leu Thr Leu Asn Phe Arg Ala Pro Pro I

35 ) 40
Leu Trp Ala Trp Asn Ala Pro Ser Gilu
50 55
Glu Pro Leu Asp Met Ser iteu Phe Thr
70
Asnt val Thr Gly GIn Gly val thr Ile

Tyr Tyr Pro Tyr Ile Asp bteu Thr Thr
100 105
Ite Pro Gln Lys val Ser Leu GIn Asp
115 120
Asp Ile Leu Phe Tyr Met Pro val Asp
130 135
Asp Trp Glu Glu i?g Arg Pro Thr Tro
5
ASD VAl Tyr Lys Asn Arg Ser Ile Glu

Gln Leu Ser Leu Pro Gin Ala Thr Asp
180 185
Lvs Ala Gly Lys Asp Phe Met Leu Glu
195 200

ey Arg Pro Asn His Lteu Trp Gly Tyr T

710 215

Asn His His Tyr Arg Lys Pro Gly Tyr
230

Glu ITe Lys Arg Asn Asp Asp Leu Ser

Ala Leu Tyr Pro Ser Ile Tyr Leuy Asn
260 265
Ala Thr Leu Tyr val Arg Asn Arg val
275 280
Lys Ile Pro Asp Ala Lys Asn Pro Leu
290 295
L.ew val Phe Thr %i% Gln val teu Lys
L.
val Ser Thr Leu Gly Glu Thr val Ala

s Phe Lys His Ile Phe |

val
e
315
Leu
Thr
Arg
Trp
Tyr

3585
LYS

Glin
300
Tro
His
Arg
Cys

Pro
389

Trp
Gtu

Arg
Leu
Tie
Cys
60

Met
Tyr
val
Leu
Ley
140
Arg

va'l

5 Ala

ey
220
Gly

Thr
Gly
AsSp
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Trp
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Trp
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Trp
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Cys
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Thr
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ASp
Thr
Tyr
Ala

Lys
470
sSer

phe
Glin
Arg
Ala
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ASD
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Tyr
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Thr
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Thr
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Phe
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Met
Trp
215
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Cys
Tro
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440
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Pro
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425
Lewu
val
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Tyr
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Ser
Glu
410
Lay
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Ser

Tyr
ASD
Trp

250
ser

ser
AsD
val
s5er
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LYS
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Trp
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Lys
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Cys
Tyr
Gly
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Lay

vali
His
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Cys
Thr
Gly
Cys
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Trp
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Ty
Gin
115
Glu
Glu
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Thr
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Trp
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Tyr
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ASN
Thr
Tie
Leu
Gily
360
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Phe
315
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Ile
500

Leu
Thir
20

val
Tie
Ile
Thr
Pro

100
Arg

Glu
His
Gin
Asn
245
sar
Tyr
Asp
Thr
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Thr

Phe

Lys
Thr

- vall

thr
55
Pro

Asp

Thr

Thr
Glu
200
Gly

Lys

_au

Tyr
280
ASD

The

Leu
™hr
360
Cys
Glu
Met
Gly
Arg
440
Asn
AsSn

Thr

Pro

Trp
Ley
Ala
40

Trp
ASD

ASp
Trp
Glu
Gln
185
Gly
Tyr
Tyr
Lys
LYS
265
ANy
Pro
Sar
val

Ala
345

Thr L

Ser
Ser
Ley
ASD
425
Met

val

Pro A

Leu

A3
505

Ash
25

ASD
Leu

Met

3108sFQPCT
Lys Leu Gly

Ley
el
170
LyS
Thr
Tyr
ASD
Trp
250
Lys
val
val
Giu
Ala

330
Gin

ASD

ATrg
155
val

Ala ]

Leuy
Leu
Gly
235
Leu
ASp
val
Pro
TVIP

315
Leu

Leu
Gly
Asn

val

140
ASn

Gin

Pro
Leu
380
val
Thr
Tyr
LysS
Gly
460
Ty r

val

~oLeu !

Ser
Glu
val

Asn
650
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Lay
ey
Thr

LYS

Glu

Tyt

t Thr

115
Pro

Lys
Thr
Thr
195
Lys
Ile
val
Lys
Tyr
275
ASp
Gly
Glu
Trp

Asp
355

sSer /

Met
val
Ser
Lys
435
val

Thr

wal
Ley
515
ASD
Gln
Thr
Gly
Ife

585
Gin

Ala
Leu
100
Arg
Lys
Leu
vai
Asn
180
Ash
Lys

lLeu

ASD

ASDH
260
val

AsD
420
Asn

Thr °

Ser
Gly
Lys
500
ser
Lys
His
Ala
Thr
580
Giu

Thr

Thr
85

Trp
Thr
Thr
Glu
LYS
165
Leu

Thr

70
Asn

Ser
Tyr
Thr
Trp
150
Glu
Asn
Leu
Thr
Ser

230
Ser

. Met

Asp
Tyr
Ley
310
Phe
ASD
Arg
Ala
Ser
380
ASD
Asp

Leu

Asn
470
His
Thr
Ser
Ser
556
Lys
Iie

Arg

Tyr |

Leu
Gly
ArgG
Leu
135
Leu

feu

serp
535
Tle
Ser
Lys
Lys

ser

Leu
Ala
ASH
120
Asn
His
ser
Tro

Leu
200
Pro
Gly
va'l
Lys

Ala
280

ASD |

Glu
AsSp
rPhe
Arg
360
val
LYs
Serp
Met
Gin
440
LYsS
Ala
Gly
ASp
Thr
520
LYS
Gly
Tyr
Ser

Ala
600

ASD

Lys
Glu
105
ile
Thr
lLys
Glu
Asp
185
Leu
Tle
IYS
LYS
ser

265
Thr

Gly
LyS
Metr
345
Ala
Me T
Ala
Tyr
Lys
425
Gin
ASD
Arg
Ala
Asn
505
Loy
Thr
Met
Phe
Thr

585
Asn

3108SEQPCL
75

Gluy
a0

Thy
Glu
Asp
AsN
Asn
170
TVr
ASnh

Lys

Ley
250
ile
Gly
Gln
Ile
Thr
330
Pro
Ile
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Gly Lys Gly Thr ala Ala Gin Gly
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3108sEQPCl

ASH
Ile
TV
Asn
Ser
3390
Thr

Ala

Thr
10
lLeu

Ser
Ly
val
a0

ASN
His
val
Phe
Gly
170
H15
ASp
Tyr
ASD
val
250
Met
Leuy
Aryg
Ala

Glu

val GTu
val Lys

ITe Asn

300

Lys Asn
Gly ala
Ser Gly

Glu Leu

ser Thr
val val
Pro Lys
Asp Glu
&0
Lys APrg

Ser Asn

ey Tyr
235
Gly Asn

Asn Asn
Gly val

Gln Pha
300

Ser Met

315

Gin Gln
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Ala
Lys
285
Ser
Giu
Ash

Lys

Lys
365

val
Phea
Pro
45

Ile

val

Glu 1

Gly

Ser
125

Pro
Ile
285
Ala
TYr

ser

Lys
270
Gin
Thr
Asp
Ser
His
350
Lys

> Tle

190
leuy

Pro
Giu
Thr
val
270
LysS
ile
val

Thr

Tyr
Lys
Ser
lLys
Thr

335
Ala

beu !

Ala
Thr
Glu
Ile
Giu
val
a5

val
Phe
Tla
Thr
Ser
175
Glu
Met
Lys
Giu
LYs
255
Arg
Ala
Leu
Lys

Tyr

ASp
Gly
Gly
Phe
320
val

Ala

Ala
ASD
Ile
val
val
30

Pro
val
ASD
Gly
Leu
160G
Phe
Gly
LYS
A5D
LYS
240
ASN
Phe
Lys
Ala
Ley

320
Pro



Ser
Tyr
705
Phe
Lys
Gly
Ley
Thr
785
AsTl
Gin
Thr
Gy

Arg

Ley
ser
iie
370
Ala
Ala
His
Pro
Ala
450
Tro
Tyr
Arg
Arg
Lys
530
Ley

Asn

Lys
ser
355
val
ASD
Pro
Leu
Ser

435
Asn

Leu

Tyr
val
835
Ile

val

Thr
340
Ala

Met

325
AsSp

Gln
Thr
Phe
Phe

405
Met

Ser
LYS
His
485
ser

Gin

Met
val
A
7590
Phe

AsSh

Asp

Lys

Met
LVS
Gly
375
ASH
Ile
Gly
Gly
Leu
455
Glu

Thr

5 His

Ser
ser
535
Thr
Giu
Thr
Glu
Ala
615
Gluy
Met
ATG
ASN
LYS
595
Ser

Ser

Ley
855
Asn

Phe
Glu
360
Arg
Asnt

Asn

Ile
440
Phe

Leu
840
Gly

Gly

Cys
345
Leu

Ile
Tep
ASD
425
val
Ala
ASD
Glu
Ils
505
Glu
Ala
Leu
Thr
ASD
585
ASD
Glu
Ala
Gin
rle
&h5
ASp
Pro
Pro
Pro
ATy
745
Ala
Ile
AsH
ser
Asn
825
ASH
Lys

Gly

3108SEQRCL

330
Pro

AsSh
Trp
Ser
Pro
410
Thr
Ley
Iie
Giu
Glu
490
Ash
Leu
Ser
Gin
Arg
570
Ala
ASD
Lys
Glu
AsSH
650
Ala
ASTi

ASn

ASH
730
Glu
Ile
Ala
val
Leu
310
Leu
Gly

Glu

Ser Asp
Lvs ala
Gly Glu
380
Thr Glu
395
Cys Ser
Phe Leu
Asn Pro
Ala Asp
AsSn Trp
475
Thy Asn
Gin Asn
Ala pro
Tle Lys
540
Lys Ala
Asp Gln

Ala Tle

ser Lys
620
val Gly

e Ser

Thr Tyr |

I1e phe

Arg Tie
700

 Thr Leu

Asn Lys
795
Ife arg

Leu ASD

ser
845
Leu

ASD

Tyt
350
ASp
ASp
His
Asn
Pro
430
Gin
Ala
ASp
5er
ASD
515
Leu
Asp

ASD

Tyr
590
Trp
Tyr
Gln
vai
s5er
670
Asn
Vil

ASn

- Glin

Leu
750
Asn
Arg
Giu
GTu
ASD
830
Leu
ASD

Lys

His
Ite
655
Asn
AsSn
Gly
val

Lys
735
Glu
Leu
Glu
ASD
ser
815
ASD
Ala
Gly

TrD

Asn
val
Asn
Gly
400
Lys
val
Ala

ASD

* Phe

480
Ala

ATy
Ala
Leu
Tyr
560
Trp
Lys
ASN
Phe
Ile
&40
Gly
Arg
Ala
Thr
Gly
720
Ala
Glu
ASD
ASh
Sap
300
Trp
ASH
Gly
iie

Asn



J1083EQPCL
865 : 870 875 880
l.ys Phe Lys lLeu Glu Tyr Ser Leu Asp Asn Glu Ser Trp Thr Thr Ile
BES 890 895
Lys Glu Tyr Asp Lys Thr Gly Ala Pro Ala Gly Lys Asp val 1le Glu
500 905 910
Giu Ser Phe Glu Thr Pro Ile Ser Ala Lys Tyr Ile Arg Leu Thr Asn
915 920 925
Met Glu Asn Tie Ash Lys Trp Leu Thr Phe Ser Glu phe Ala 1le Ile
830 935 940
Ser Asp Glu Leu Glu Asn Ala Gly Asn Lys Glu Asn val Tyr Thr Asn
945 G50 a55 960
Thr Glu Leu Asp Leu teu Ser Leu Ala btys Glu Asp val Thr Lys leu
965 970 975
Ile Pro Thr Asp Asp Iie Ser Leu Asn His Gly Glu Tyr Ile Giy val
980 B85 990
Lys Leu Asn Arg Ite Lys Asp Leu Ser Asn Ile Asn Leu Glu I
985 1000 1005
Asn Asp Thr Gly teu Lys Leu GIn Ser Ser Met Asn Gly val Glu Trp
1G10 1015 1020
Thr Glu Ile Thr asp Lys Asn Thr teu Glu Asp Gly Arg Tyr val Arg
1025 1030 1035 1040
Leu Ile Asn Thr Ser Asn Glu Ala val Asn Phe Asn Leu Thr Lys Phe
1045 1650 1055
Glu val Asn Ser asn Glu val Tyr Glu Pro ser Leu val Asp Ala Tvr
1060 1065 1670
val Gly Asp Asp Gly Ala tys Lys Ala val Asp Gly Asp teu Lys Thr
1075 1080 1085
Arg val Lys Phe teu Gly Ala Pro Ser Thr Gly Asp Thr ITe val Tyr
1080 1095 1100
Asp teu Gly Gin Glu Ife Leu val aAsp Asn Leu Lys Tyr val val Leu
1105 1110 1115 1120
Asp Thr Glu val Asp His val Arg Asp 6ly Lys I1e GTn Leu Ser Leu
1125 1130 13135
Asp Gly Glu Thr Trp Thr asp Ala Tle Thr Ile Gly Asp Gly val Glu
1140 1145 1150
Asn Gly val asp Asp Met Phe Ser Thr Pro Lau Lys Asn Gly Tyr Lys
1155 1160 1165
His Gly asn GIn Ser Gly Gly Ile val pro fle Asp Ser Ala Tyr val
117G 1175 1180
Glu Gly Asp Asn Leu Asn Gin Lys Ala Arg Tyr val Arg Ite Leu phe
1185 1180 1185 1200
Thr ala Pro Tyr Arg His Arg Trp Thr val Ile aAsn Glu Leu Met Ile
1205 1210 1215
Asn asn Gly Glu Tyr Ile Ser Thr val Asn Asp Pro Thr Tyr Ile Ser
1220 1225 1230
Asn Pro Tle Glu Glu Arg Gly Phe Ala Pro Ser Asn Leu Arg Asp Gly
1235 1240 1245
Asn teu Thr Thr Ser Tyr Lys Pro Asn Thr Asn Asn Gly Glu Ile Ser
1250 1255 1260
Glu Gly ser Ile Thr Tyr Arg Leu Ser Glu Lys Thr Asp val Arg Lvys
1265 1270 1275 1280
val thr Tle val Gin Ser Gly Ser Ser Ile Ser aAsn Ala Lys val Met
1285 1280 1295
Ala Arg val Gly Asp Gly Ser Glu Asn val Thr Asp Gin Trp val Gln
1300 1305 1310
Leu Gly Thr Leu Ser Asn Ser Leu Asn Glu Phe I'le Asn Arg Asp Tyr
1315 1320 1325
Asn Asn Tle Tyr Glu Ile Lys Ile Glu Trp Thr Asp val Ala Pro Asn
1330 1335 1340
Iie Tyr Glu Ile Ite Thr Leu Asp Gln Giu Phe Glu Phe Pro val Asn
1345 1350 1355 1360
Asp Ser Leu Lys Ala Lys Tyr Asp Glu Leu Ile Asn Leu Ser Gly Asp
1365 1370 1375
Giu Tyr Thr Leu Ser Ser Phe Glu Thr Leu Lys Glu Ala Leu Asn Glu
1380 1385 1390
Ala Lys Ser Ile Leu Asp Asp Ser Asn Sar Ser Glin Lys Lvs ITe Asp
1395 1400 1405
Lys Ala Leu Glu Lys Leu Asn Lys Ala Glu Glu Arg Leu AsSp Leu Arg
rPage 37

e Ser



3108sEQPCL
1410 1415 1420
Ala Thr asp phe Glu Asp Phe Asn Lys val Leu Thr Leu Gly Asn Ser
1425 1430 1435 1440
Leu val Glu Glu Glu Tyr Thr Ala Glu Ser Trp Ala Leu Phe Ser Glu
1445 1450 1455
val Leu Gy Ala Ala Asn GTu Ala Asn Lys Asn Lys Ala Asp Tyr Thr
1460 14865 1470
Gin Asp Gin Ile Asn Gin Ile val Tle Asp feu Asp Ala Ser Ile Lys
1475 1480 1485
Ala et val Lys Giu Thr Pro Glu val Asp Lys Thr Asn Leu Gly Glu
1490 1495 1500
Leu Ile Asn Gin Gly Lys Ser iteu Leu Asp Glu Ser val Glu Gly Phe
1505 1510 1515 1520
asn val Gly Glu Tyr His Lys Gly Ala Lys asp Gly Leu Thr val Giu
1525 1530 1535
Tle Asn Lys Ala Glu Glu val Phe Asn Lys Giu Asp Ala Thr Glu Glu
1540 1545 1550
Giu The Asn Leu Ala Lys Glu Ser teu Glu Giy Ala Ile Ala Arg Phe
1555 1560 1565
Asn Ser Leu teu Ile Giu Glu Ser Thr Gly Asp Phe Asn Gly Asn Gily
1570 1575 1580
Lys Ile Asp Tle Gly Asp Leu Ala Met val Ser Lys Asn Ile Gly Ser
1585 159G 1595 1600
Thr Thr Asn Thr Ser Leu Asp Leu Asn Lys Asp Gly Ser Ile Asp Glu
1605 1610 1615
Tyr Glu Iie Ser phe Ile Asn #His Arg Ile Leu Asn
162C 1625

<210> 36

<211> 435

<212> PRT

<213> Homo sapiens

<2 20>
<223> Hyaluronidase-1 [Precursor]

<400> 36
Met Ala Ala #is Leu Leu Pro Ile Cys Ala ey Phe Leu Thr Leu Leau
1 5 10 15
Asp Met Ala Sin Gly Phe Arg Gly gre Leu Leu Pro Asn égg Pro Phe
30 : .
Thr Thr val Trp asn Ala Asn Thr ¢ln Trp Cys Leu Glu Arg His Gly
35 40 45
val Asp val Asp val Ser val phe Asp val vai Ala Asn Pro Gly Gln
50 55 60
Thr Phe Arg Gly Pro Asp Met Thr Ile Ppe Tyr Ser Ser Gin Leu Gly
&5 70 75 80
Thr Tyr Pro Tyr Tyr Thr Pro Thr Gly Glu Pro val phe Gly Gly Leu
35 50 95
pro Gln Asn Ala Ser Leu Ile Ala His Leu Ala Arg Thr Phe Gin Asp
100 105 11¢
Ite Leay Ala Ala ITe Pro Ala Pro Asp Phe Ser Gly Leu Ala val Iie
115 120 125
Asp Trp Glu Ala Trp Arg Pro Arg Trp Ala Phe Asn Trp Asp Thr Lys
130 135 140
Asp Tie Tyr Arg Gln Arg Ser Arg Ala Leu val GlIn Ala Gla His Pro
145 150 155 160
Asp Trp Pro Ala Pro Gin val Giu ala val ala Gin Asp Gin Fhe Gin
165 176 175
Gly ala Ala Arg Ala Trp Met Ala Gly Thr Leu GlIn Leu Gly Arg Ala
180 185 190
Leu Arg Pro Arg Gly Leu Trp Gly Phe Tyr Gly Phe Pro Asp Cys Tyr
195 200 205
Asn Tyr Asp Phe Leu Ser Pro Asn Tyr Thr Gly Gin Cys Pro Ser Gly
210 215 220
Ile Arg Ala Gln asn asp Gln Leu Gly Trp Leu Tro Giy Gln Ser Arg
225 230 235 240
page 38



Ala Leu
Lys Ser

Ala val

His Ser
305
Trp val
Lys Giu
Ser Gly
Cys val
370
Ala Ser

385
Arg Gly

LyYs Cys

Ser Met

<210> 37
<211> 47

TYr

Ala

275

Tyr
Leu
Ser
Tyr
Ala

355
Arg

o]
1
[y b}

3

<Z212> PRY
<213> rHomo sapiens

<220

Pro
Met
260
Ala
ASp
Gly
Trp
Met
340
Let

Arg

1 Ser

Leu

Cys
420

Ser Ile
245
Tyr val

Gly Asp
Thr Thr

Glu Ser
3186
Glu Asn

325
Asp Thr
Lew Cys
Thr Ser
Ile Gin
390

Ser Leu
405

TYPr Pro

Mat
His
ASH
280
His5
Ala
Arg
Leu
Glin
360
Pro
Thr
ASD

Trp

<223> Hyaluronidase-2 [Precursor)

<400> 37
Met Arg
L

val Ala
Gly Arg

Pro Arg
50

Ser Pro

65

ASp Arg

His Gly
Leu Gin

Leu Ala
130

Trp Glin

145

Ser Arg

Tyr Glu
Tyr val

Pro Asp
210

Gly Arg

225

Leu Trp

Ala

Trp

Pro
35

Leu
ASN
ey
Gly
Lys
115
val
Asp

His

Phe

1y
Ata
20
Phe
Lys
Glu
Gly
val
100
Ay
Ile
Lys
Pro
Glu
180
Ala
Tyr
Pro

Glu

Pro Gly
S -
Met Glu
val val
val Pro
Gly Phe
70
Leu Tyr
85 _
Pro Gin
val Glu
Ast Trp
Asp val
150
Asp Trp
165
Phe Ala
val Arg
Asn His
Asp val

230
5er Thr

Pro Thr val

Leu
Ala
Leu
55

val
Pro
AsSn
His
Glu
135
Tyr

Pro

Pro
ASD
215
Glu

Ala

Lys
Trp
40

ASp
AsSn
Alrg
va'l
Tyr
120
AsSD
Arg
Pro
Gin
Arg
206
Tyr
Vat

Ley

Pro
25

ASp
Lel
Gln
Phe
Ser
105
Ite
Trp
Arg
ASD

Gin

185

His
va'
Ala

Phe

3108SEGPCE

Ala
250
va'l
Pro
ey
Gly
Lys
330
Pro

Leu

Gly

Ala
410
Ala

Thr
10

Thy £

Val
Asn
Asn
ASD

90
Let

Arg T

Ary
Leu
Arg
170
Phe
Ley
Gln
Arg

Pro

vail
Ala
val
Pro

Ala

Pro
Ser
155
Ile
Met
Trp
ASH
Asn
235
ser

Leu

Leu

Trp

Ala
Pro
Thr
Phe
60

Thr
Ala
Ala
Gln
val
140
Arg
val
Leu
Gly
Trp
220
ASD

val

Page 39

Gglu
Ala
Pro
285
Asp
Gly
Cys
Leu
Gly
365
Leu

Fro

Cys

L.euy
Pro
Gin
45

Asp
ile

Gly

Glu
125
Trp
Gin

Lys

Phe
205

Glu

Gln

Tyr

Gly
Phe
270
TYr
Glu
va'l
Gln
Asn
350
His
Leu
Leuy

va'l

Glu
430

val

Ile

Thr
255
Arg
val
Leu
val
Ala
335
va'l
Gly
ASH
Ser
Glu

415
Arg

Leu
15

Phe
Cys
Gin
Tyr
Ser
95

Lys
Ata
Arg
val
Ala
175
Leu
ey
Tyr
Ala

ASD

Gly

val

Glu
Leu
320
ila
Thr
Arg
Bro
Lay
400
Phe

LYS

Ala

Thr



Thr
Gln
Pro
ey
305
Gly
Thr
Pro
Gln
Thr

3185
Ala

AsD

TTrp
Ala

Ala
465

<210
<21 1>
<212>
<213>

Ley
Glu

val
290
Ser

Ser
450
Ala

<220
> Hyaluronidase-3 [Precursor]

<223
<400>

38

417
PRT
Homo sapiens

38

Ala
Ala
275
Tyr
Glu
Ala
Thr
val
355
His
Leuy
Gly
Asp
Gly
435
Glu

Leu

sSer
260
Lau
val
Met
Gly
Cys
340
val

Gly

Glu
His
420
Glu
Ala

Ala

Met The Thr Gl

1
Leu

val
His
Phe
55
Tyr
Gln
His
Glu
Tyr
145
ASD
Ala
Pro

irp

Gly
Leu
el
56

His
Pro
Ata
His
Glu
130
Gin
Pro
Arg
His

His
210

Cys
Trp
35

Pro
Gly
Tyr
Leu
Ser
ils
Trp
Ala
Gln
Ala
Gly
195
Ser

Gly
20

Asn
ey
Gln
Phe
Pro
100
Ley
Cys
Ala
Giuy
ey
180
Ley

Mat

245
ser Arg

Arg val
PHe Thr

ASD Leu
310

val TIle

325

Gin Tyr

Asn val
His G?y
Lau Ser
390
Pro Gln
405
leu Gin
GIn Cys
Trp Ala

phe Thr
470

Leu Gly
5
Gln Pro

val Pro
Asn Ala
Asn Met
70
Gly Pro
85
Lel ASp
Arg Pro
Pro Leu
ser Trp
150
Glin Leu
165
Met Glu
Trp Gly

Ala ser

Gly
Arg
280
Pro
Ser
Tro
LYS
Trp
360
Cys
Asn
ATG
His
Trp
440
sSer

Thr

Arg
265
Thr
Thr
Thr
Gly
ASD
345
Ala
va'l
Ser
Pro
Phe
425
ASD
His

Ley

Pro Ala Leu

Leu
Thr
Arg
Arg
Gly
Trp
135
Ala
Tyr
ASD
Phe

Asn
215

Pro
Ata
40

Gly
Ile
Gly
His
Phe
120
Ala
Trp
Lys
Thr
Ty

200
Tyr

Gin
25

His
Ile
Phe
Thr
Ley

105
Ala

3108sEQPCL

250
Asnh

His
Tyr
Ile
Asp
330
Tyr
Thr
Arg
rhe
val
4710
Arg
His

Leu

val
10

val
Cys
Iie
Tyr
Ala
S0

Ala
Giy
ASNH
Gin
Tyr
179
AT
Tyr

Gy

Phe

Leu
Pro

Glu

Lys
75
His

L.eu

val
Ala
Arg
300
Gl
Gly
Thr
TYr
Asn
380
Lew

Glu

5 Gln

Gln

sery
460

Gly
Glu
Ala
ASn
&0

Asn
Asn
Ala
Ala
Gly
140
va'l

Gly

Ala

Cys

Page 40

Sep
AsH
285
Arg
Ser
Tyr
Arg
Cys
365
Pro
val
Ley
Cys
Ala

445
leu

val
ATg
Arg
45

Arg
Gin
Gly
Ala
va i
125
ATg
Phe

Phe

C Gin

Cys
205
His

Phe
270
His
Leyu
Ala
Thr
Lau
350
ser
Ser
Pro
Ser
Tyr
430
Ala

Leu

Ala
Pro
30

Phe
Gly

Leu

255
Arg

Ala
Thr
Ala
Thi
335
Leu
Arg
Ala
Gly
Trp
415
Lau
Gly

Ala

lLey
i5

Phe
Gly
Gin
Gly
Ile
Gin
ASD
APg
ASp
GIn
175
Leu

ASH

Ala

val
l.eu
Gly
Ley
320
Ser

val

Sar
His
400
Ala

ser
vali
His
Lay
80

Pro
Tle
Treo
Ala
Leu
160
Ala
Arg

Gly

Thr



<210
<211>
<212>
<213>

Met
Arg
370
ser

Ala

<220

<223>
<400>

Met
}“,

val
Ser
Tie
Leu
65

Lys
Tyr
Pro
Ile
ASD
145
ASD
Ast
Glu
ser
ASH

225
Gy

Lys
His
cys
Ala
50

Arg
Ala
VI
Gin
AST
130
Trp
va'l
val
Ser
ArQ
210
Tyr

val

35

481
PRT
Homo sapiens

39

val

Ley

Asn
115
Ty
Glu
TYr
Ser
Ala
195
Pro
ASN

leu

HRCED]
Thr
20

Lys
Trp
ASN
Gly
Tro
100
Thie
Tyr
Tyr
Arg
Ala
180
Lys
lLys
val

Arg

Thr Gin
230

Ite Tyr

245

Arg His

His Pro
Gly Arg

Ala ala
310

s5er Serp

325

Thr Leu

Ser His
Gly Gln
ASp Trp

380

Thr Cys
405

Hyaluronidase-4

Ser Glu
5
Ser Trp

Pro Ala
Asn Ala
Leu Lys
70

Gin Asn
85

Tyr Thr
Ser Lay
Ile Pro

Trp Arg
150

Gln iys ¢

165
Thr Asp

Ala phe
Gly Leu
Tyr Ala

230
AN Ash

Leu
Leu
Arg
l.eu
rhe
295
Leu
sSer
Gly
Glin
Met
375
Lys

Gin

Met
Trp
215
Pro

Glu

His
Pro
Lay
Pro
280
Leu
Gly
Glu
Pro
Arg
380
Glu
sSer

Giu

Glin
Leu
Leu
40

Thr
Phe
Thr
Gin
val

120
Glu

Gln 7

Arg
Glu
Lys
200
Gly
AsSnh

el

ey
Tie

Pro

31085EQPCL

ey
Arg
250
Glu
ey

Gln

Ser

Arg
410

Lys
10

phe
Ile
Gin
Val
Phe
val

Leu

Ala
Loy
170
Leu
Thr
Tyr
Ser

Trp

Trp
235
Leu
Ala
Ala
ASD
Gly
315
Cys
Ile
Gly
Leu
Cys

395
Pro

el
Phe
Tyr
Cys
Ile

75
Tyr

Pro 3

Glu

o Say

Arg
155
Ite
Ala
Ile
Leu
Gly

235
Leuy

Ata
Pro
Ehe
Tyr
Asp

300
val

Trp
ASH
His
His
380
His

Gly

Cys
Tle
Gln
Leu
o0

Gly

val

LYS
Gly
146
ASN
Ser
Lys
LYS
Tyr
220
Ser

Trp

Page 41

ala
Pro
Arg
val
285
Leu

vai

val

Leu

Leu
205
Pro
£ys

Asn

sSer
Ala
vai
276
Arg
val
Leu
Leu
Thi
350
Arg
Trp
Tyr

Lys

val

Lys
30

Lys
Lys
Pro
Arg
Gly
110
ASH
Ala
AsSH
Met

Thr
150

Gly

ASp
Pro

Ser

Ser
His
255
Ala
Leu
Glin
Trp
His
335
Arg
Cys
Pro

Tep

Glu
415

Glin
Ser
Pro
Tyr
Leu
Lai
95

Gly
gin
val

Ser

Gly
175

320
ASD

Ala
Ala
ASp
Gly

400
Ala

Pro

Phe
Asn
Ala
&0

Gly

l.eu



Ala Leu
Asn Ile
Ser Thr

280
Arg Leu
Leu va't

val Ile

val Thr

370
Gly Arg
Asn Pro
val Lys
Phe Ser
Ile Lys

450
Ley Met

<210> 40

Tyr
Leu
275
Met
Gly
ser

Trp

Lys
355

Arg A

Cys X

Ata
Gly
Cys
435
Thr

Thr

<211> 467
<212> PRT
<213> Homo sapiens

<2 20>

Pro
250
Arg

Thr

245

ser .

Phe
ser
Arg
Ile
325
Asp

rhe

Ata 6
Arg L

v Fyi"

405
Ala

Cys

ASD La

Cys

Ser
His
ASD
310
Gly

Met

<223> PH20 precursor 1-467

<400> 40

Met Gly
1
Ser LSer
Cys Leuy
rhe Leu
50
Asp Glu
G5
Ile Asn
aly Tyr
Gly Iie
Lys
Ile
145
Lys ASp
val Gln

Glu Lys

val
Gly
Thf
35

Tro
Pro
Ala
Tyr
Pro
115
Tle
Trp
val

Leu

Ala
195

Leu
wva'l
20

Ley
ala
Leu
Thr
0
100
Gln
Thr
GTu
Tyr
sSer

180
Gly

-
983

(D Wi
=3

w

Asn
Trp
ASD
Gly
85

Ty r
Lys
Phe
Glu
Lys
155
Leu

LysS

Phe

Gin

Tyr
Trp
150
ASN

Thr

Lys
Tle
ATg
Ala
58

Say
Gly

ASD

» Ser

Mot
135
Arg
ATy
Giu

Phe

Va
Phe
280
Tyr

Pro

440
Ser

Leu

His
val
Ala
40

Pro

Ley

Leu
120
Pro

Pro

Sar 1°

Ala

Leu
200

Tro
265
Arg
Ala
e
Ala
Thr
345
ASD
Ser
Asn
Ala
ASD
425
Tyt
Gly

Leu

31085EQPCL

250
LYS

val

Leuy

Ser Leu
His Glu

?ro val
300

& Phe Leu

315
Leu Gly

Ser Lys
Gily Ser

His Leu
380

Pro ser

395

Gl Asp

Ala val
Gly Ala
sar Pro

460

sar Tyr
475

" Phe Tlea

75

Phe Tyr

Gly val

His Ley

Asn Leu
140

Ala Arg

155

Leu val

Lys Ala

Thr Tle

Page 42

Gly
Ser
285
Phe
sSer
Ala
Ala
Tyr
365
Cys
Tyr
Gly
Met
Asp
445
Ser

Arg

Leu
Pro
45

Leu
Gly
val
Thr
ASD
125
Gly
ASN
Glin
Lys

LyS
205

ASp
270
Mat
val
LyS
Ala
ASn
350
Ile
Arg
Leu
Glu
Ala
430
Cvs
Pro

Ser

Phe
The

Asn

255
Ser

Arg
Tyr
Glin
Gly
335
CYs

ala »

Asn
His
rhe
415
ASp
Arg
Gy
Iie

yal
15

Pro
Vil
Lys
Pro
Arg
a5

Asn
Ala
Ala
Lys
Gin
175
Glu

Gly

Ash
lLeu
400
Thr
Thr
Glu
Ser

Gin
480

Arg
ey
Gly
LYS
va'l
Pro
160
Asn
Phe

Lys



Phe
val

Ile
465

Leul
210
Ash
Glu
Ala
ala
LyS
290
Ile
vai
Ile
Leu
Thr
370
val
Pro
Arg
Ty
Lys

450
Asp

<210> 41
<211> 47
<212> PR

<21 3>

<2205

<2723>

ATG
His
Ile
ieuy
Thr
275
ite
val
Tyr
Trp
AShH
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

7
T

<400 £1

Ma't
1
Ser
Cys
Phe
AsSp
65
Ile
Gly
Gly
Lys
Ile

145
Lys

Gly

Ser

val
Gly
Thr
35

Trp

Fro

Ala T

Tyr
Pro
115
Ile
Trp

val

10
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly

340
ASH

Leu

val
20
lLeu

Asn
Tyr
Arg
245
Pro
TYyr
ASD
Thr
rhe
325
Thr
Tyr
Ala
ATg
phe
405
Pro
Cys

ASp

Homo sapiens

Lys
5
Ser
ASN
Trp
ASD
Gly
&5
Tyr
Lys
Phe
Glu

Lys
185

His
LYys

230
Asn

Phe
Gln
Phe
Asn
MeT

70
Gln

PH20 precursor 1-477

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
APy

Arg

Tryp
Pro
ASD
Tyr
AsSN
280
Ser
val

Thr

Thr
360
Cys

Trp

2 Gln

Glu
Thr

440
Asp

His
val
Ala
40

Pro

Leu

Gly
Gly
Leu
Leu
265
Ay
Pro
Leu
val
Met

345
Ile

AsN
Leu
ASD
425
Leu

val

3108SEQPCT

Tyr
Tyr
ser
250
ASN
va'l
Leu
Lys
Ala
330
Arg
Leu
Gin
ser
Glu
410
Lel
Ser

Cvs

Phe
10

Thr
Pro
Glu
Ser

Ile
90

e Thr

ASp
Trp

Glu
170

Page 43

TYr
Asn
235
Tro
Thr
Arg
Pro
Phe

315
Leu

Phe
Phe
val
Fhe
Phe
75

phe
Gly
His
Asn
Ala

155
Leuy

Leu
220
Gly
Leu
Gin
Giu
val
300
Ley
Giy
Met
Pro
Leu
380
ASD
Gly
Glin
l.ys

Ala
460

Leu
Leu
140
Arg

va'l

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
AS

Gln

he
Ile
320

ASn
Gly
Ser
Asp
val
110
Lys
Met

Trp

Glin

ASD
rhe
Glu
255
Pro
Arg
Tyr
ASD
Gly
335
Cys
Ile
Glu
His
Phe
4715
Glu
Ala

val

val
15

Pro
val
LYS
Pro
Arg
95

ASn
Ala
Ala
Lys

Gin
175

Cys
AsSn
240
ser
val
val
Thr
Glu
320
Iie
Leu
ASD
Gin
Leu
400
Thr
Lys
AsD

Cys



val
Glu

L.eu

vai

Ile
465

<210>
<2311
<212>
<213>

Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
ASD

<220>

<223

<A400> 42

Met
1
Ser
Cys
phe

ASD
065

Tle £
Gly -~
Gly 1

Lys

Gly

42

478
PRT
Homo sapiens

Trp
ASD
355
Leu

Cys .

ASD
Gly
Cys
435
ASD

Ala

val
Gly
Thr
35

Trp
Pro
Ala
TYyr
Pro

115
Ile

Ser
180
Gly

Pro

Lys
T_\/!”
260
Ley
Pro

Phe

roThr

Gly
340
AsN

Ala

Asn

Lys
420
Ser
The

Phe

Ley
val

20
Leu

Lau
Thr
Pro
100
Gin

Thr

Arg

Phe
405
Pro

Cys -

ASp

et

Lys
5
Ser

Thr
f«‘\Sp
His

LYyS
230

g Asn

Ser
val
ata
ASD
310
Gly
Lau

Met

£he
Gin
Phe
Asn
Met

70
Gin

ITle ¢

2 Tyr

Glu
Phe
ey
215
Lys
ASD
Ile
Arg
Lys
295
Gin
Glu
ser
Glu
Met
375
Ash

PHZO precursor 1-478

Ala
Leuy
200
Trp
Pro
Asp
Ty
ASH
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Glin
Glu
Thr
440
ASD

Pro

His I

val
Ala
40
Pro
Loy
Val
Ser
Leu

120
Pro

Thr
185
val

Ley
ASD
A25
Ley
val

Met

3108SEGPCL

Glu
Glu
Ty
TYr
Ser
250
AST
Vai
Leu
Lys
Ala
330
Arg
ey
Gln
Ser
Glu
410
iay
Ser
Cys

Glu

Ile
30

Thr
ASp

AsD

LyS
Thr
Tyr
Asn
235
Trp
Thr
Ay
Pro
phe
315
Leuy
Sar
ASh
val
Sayp
345
Lys
Glu
Cys
Tte

Thr
475

Phe
Phe
75

Phe
Gly
His

ASn

Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Va't
300
Leu
Gly
Met
Pro
Leu
380
ASp
Gly
Gin
LYs
Ala
460
Glu

Arg
Leu
Tie
Cys
60

Iie
Tyr
val
Leu

Lau
140

page 44

Leu T

Pro
45

Leu
Gly
val'l
Thr
ASD
125
Gly

GlIn
180
Leu
Pro
Cys
Asn
ser
270

Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
ASD
Gly
335
Cys
Ile
Glu

His

Phe 7

415
Glu

Ala

val

val
15

Fro
val
Lvs
Pro
Arg
95

ASH
Ala

Ala

Phe
Lys
Cys
ASH
240
Ser
val
val
Thr
Glu
320
Tle
Leuy

Asn

Lys
Cys
Pro
Phe
Arg
80

L.l
Gly
Lys

val



Tle Asp Trp Glu Glu Trp Arg
145 150
Lys Asp val Tyr Lys Asn Arg
165
val Gln Leu Ser Leu Thr Gly
180
Giu Lys Ala Gly Lys Asp Phe

tey Leu Arg Pro Asn His Leu
210 215

Tyr Asn His His Tyr Lys Lys

225 230

val Glu Ele Lys Arg Asn Asp

245
Thr Ala Leu Tyr Pro Ser Ile
2560
Ala ala Thr Leu Tyr Val arg
275

Ser Lys Ile Pro Asp Ala Lys
290 295

Arg Ile val Phe Thr Asp G1In

305 310

Leu val Tyr Thr Phe Gly Glu

325
val Ile Trp Gly Thr Leu Ser
340
Leu Leu Asp Asn Tyr Met Glu
355
val Thr Leu Ala Ala Lys Met

Gly val Cys Tie Arg Lys Asn

385 390

Asrt Pro Asp Asn Phe ala Tle

405
val Arg Gly Lys pPro Thr Leu
420
phe Tyr Cys Ser Cys Tyr Ser
435

val Lys Asp Thr Asp Ala val
450 455

Ile asp Ala Phe Leu Lys Pro

465 470

<210> 43

<211> 479

<212> PRT

<213> Home sapiens

<220>
<223» PHZ20 precursor 1-479

<A400> 43
Met Gly val Leu Lys Phe Lys
1 5
Ser Ser Gly val Ser Gin Ile
20
Cys Leuy Thyr Leu Asn Phe Arg
35
rhe Leu Trp Ala Trp Asn Ala
50 55
Asp Glu Pro Leu Asp Met Ser
65 70
Ile Asn Ala Thr Gly Gin Gly
85
Gly Tyr Tyr Pro Tyr Ile Asp
100

Pro
Ser
Ala
Lel
200
Trp
Pro
Asp
Tyr
ASn
280
Ser
val
Thr
Ile
Thr
360G
Cys
Tro
Gln
Glu
Thr
44()
ASD

Fro

His |

val
Ala
44

Pro

ey

ser

Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
va'l
Met
345
Ile

Ser

3108SEQPC

Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leuy
Lys
Ala
330
AFg
Loy
Gln
Sorp
Giu
410
Leu
ser
Cys

Glu

Phe
10

Thr
Pro
Glu
Sey
Ile

S0
Thr

Ala
155
Leuy
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
rPhe
315
Lay

sar

Sar
395
Lys
Glu
Cys
ite

Thr
475

Phe
Phe
va'l
Phe
Phe
75

phe

Gly

Arg
va’l
Ala
Ile
Leu
220
Gly
Ley
Gin
Glu
VER
300
Leuy
Gly
Met
Pro
Leu
380
AsD
Gly
Gln
LYS
Ala

460
Glu

Arg
Latl
Ile
Cys
&0

Ile
Tyvr

Val

Page 45

Asn
Gln
Lys
LVS
205
Phe
Ser
Trp
Gin
Ala
285
Phe

5er

ala

Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
ASD

Glu

ser
Lelu
Pro
45

Leu
Gly
Val

Thr

Trp
GlIn
Gln

150
Leu

Cys
ASh
Ser
270
Ile
Ala
G1n

ser

5 her

350
Tla

Gln
l.eu
Lys

Ser
430
Lys

Gly

Pro

Lys
Gin
175
Giu
Gly
Asp
Fhe
Giu

255
Pro

Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg

85
ASN

Lys
Cys
Pro
Pha
AT
80

L&

Gly



Gly
Lys
Ile
145
LYS
va'l
Glu
ey
TV
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
vai
Gly
385
AST
val
phe
val

Ile
465

<210> 44

Ile
ASD
130
ASp
ASp
Gln
Lys
Lats
210
AsSn
Glu
Ala
Ala
Lys
290
ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

Pro
115
Ile
Trp
val
Leu
ala
195
Arg
Hisg
Ile
Leu
Thr
275
ITe
vall
Tyr
Trp
Asp
355
Leu
Cys
ASp
Gly
Cvs
435
ASp

Ala

«<211> 480
<212> PRT .
«213> Home sapiens

<220>
<223> PH20 precursor 1-430

<400> 44

Met
1
Ser
Cys
Phe

Asp
65

Gly
Ser
Leu
Leu

50
Glu

val
Gly
Thr
35

Try

Pro

Gin
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Lel
Pro
Phe
Thr
Gly
340
AST

Ala

ASTI
LYS
420
ser
Thy

#he

Leu
val
20

Ley
Ala

lLeu

Lys
Phe
Giu
Lys
165
Leay
Lys
AsSnN
Tyr
A%g
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Ty I
Ala
Arg
Phe
405
Pro
Cys
ASp

Leu

Lys
5
Ser
Asn
Trp

Asp

Tvyr
Trp
150
ASH
Thr
ASD
His
LysS
230
ASN
Ser

val

ASD
310
Gly
Leuy
Met
Lvys
LYys
390
Ala
Thi
Tyr
Ala

LYS
470

Phe
Gln

Phe

MetT
70

Lys
Ile
Arg
Ala

55
Ser

Leu
120
Pro
Pro

Ser

Leu
200
Trp
Bro
ASD
Tyr
ASH
280
Ser
va
Thr
Ite
Thr
360
Cys
Trp
Gln
Glu
Thr
440
ASD

Pro

His
val
Ala
40

Pro

l.eu

Gin
val
Thr
Ile
Thr
185
val
Gly
Gly
leu
Leu
265
Arg
Pro
l.eu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

val

Met

Phe
25

Pro
ser

Phe

31085EQPLl

ASp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
ser
250
Asn
val
Loy
Lys
Ala
330
Arg
Ley
G1n
Ser
Glu
410
Leu
ser
Cys

Glu

rhe
10

Thr
Pro
Glu

Ser

His
ASn
Ala
155
Leu
Lys
Thr
Tyr
AST
235
Trp
Thr
Arg
Pro
Phe
315
ey
Ser
Asn
val
Sar
395
Lys
Glu
Cys
Iie

Thr
475

Phe
rhe
val
Fhe

Phe
75

fey
leu
140
Arg
val

Ala
Ile
Lelt
220
Gly
lLeu
Gln
Gl
val

300
Leu
Gly
MetT
Pro
Lau
380
ASD
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys

60
Ile

Page 46

Asp
i25
Gly
Ash
Gin
L.ys
Lys
205
Phe
Ser
Trp
Glin
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
eu
Pro
45

Ley

Gly

Lys
Met
Trp
Gln
Gin
150
Leu
Pro
Cys
ASn
ser
270
Tle
Ala
Gln
ser
Sar
350
Ile
Glin
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly

Ser

Ala
Ala
LyS
Gin
175
Glu
Gly
ASD
Phe
Glu
255
Pro

Arg

Tyr -

AsSD
Gly
335
Cys
ile
Glu
His
Phe
4715
Glu
Ala
val

Gln

val
15

Pro
va'l
Lys

Pro

Glu
320
ile
Leil

ASN

Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Pha

Arg
&80



Gly
Gly
LYS
Ile
145
LYS
va'i
Glu

Ley

185
Asn

va'l
Phe

val

Lys
290
Ile
val
Ile
Lel
Th
370
val
Pro
Ard
TYr
Lys

450
ASD

<2410> 45
<211> 48

<2312
<231 3>

<220>

<223>

<400> 45

1

Ala
Tyr
2o
115
Ile
Trp

val

1 Leu

Ala
185
Arg

His

Leauy
Thr
275
Ile
val
TYr
Trp
ASD
355
Leu
Cys
ASp
Gly
Cys
435
ASDH

Ala

1

PRT .
Homo sapiens

Thr
Pro
100
Gln
Thr
Glu
TYr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu

Pro

AsSn
LYS
420
sSer
Thr

Phe

Gly
35

Tyr
Lys
Phe
Glu
Lys
165
Ley
Lys
Asn
Tyt
Aryg
245
oro
Tyr
ASD
Thir
Phe
325
Thr
Tvr
Ala
ATG
Phe
405
Pro
Cys
ASD

Leu

Glin
Iie
Ile
Tyr
Trp
150
Asn
Thr
ASp
His
Lys
230
Asn
Ser
val
Ala
ASD
310
Gly
Ley
Met
Lys

LYS
330

Ala 1

Thr
Tyr
Ala

Lys
4710

Gly
ASp
Ser
Mat
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg

LYs
295
Gin
Glu
Sar
Glu

Mat
375

Asn

PHZ0 precursor 1-481

Met Gly wal Leu Lys Phe Lys
5

Ser Ser Gly val Ser Gln Ile

240

Cys Leu Thr Leu Asn Phe Arg

35

va'l
Sar
Leu
120
Pro

Pro

His

vai

Thr
Ile
105
Gln
val
Thr
Tle
Thr
185
val
Gly
Gly
Ley
ieu
265
Arg
Pro
ieu
val
Met
345
e
Ser
Asn
Ley
Asp
42

Leu
val

Met

Iie

rPhe
25

3108sEQPCL
Tle pPhe Tyr
90

Thr Gly val

Asp His Leu

ASp Asn Leu
140
Trp Ala Arg
155
Glu ieu val
170
Glu tys Ala

Glu Thr Ila

Tyr Tyr Leu
220

Tyr Asn Gly S

235
Ser Trp Leu

Asn Thr Gin
val arg Glu
Lau Pro val
Lys Phe Leu
315
Ala Leu Gly
Arg Ser Met
Leu Asn Pro
Gin val Ley
Ser ser Asp
395
Glu Lys Gly
410 ]
Leu Glu Gln
Ser Cys Lys
Cys Ile Ala

Glu Thr Glu
475

Phe Phe Arg
10
Thr phe Leu

Ala Pro Pro val Ile

40

Page 47

val AsSp Arg
95
Thr val Asn
10
Asp Lys Ala
125
Gly Met Ala

Asn Trp Lys

Gln GTn Gln

175

Lys Gln Glu
180

Lys Leu Gly

Phe Pro Asp

Tro Asn Glu

255

Gln ser pro
270

Ala Ile Arg

Pha Ala Tyr
Ser Gin AsSp

Ala Ser Gly

235

LYS Ser Cys
350

Tvr fle Ile

Cys Gl Glu
Tyr Leu His

Gly Lys pPhe

415

Pha ser Glu
430

Glu Lys Ala

Asp Gly val

Gty Pro Glin

Ser Phe val
Leuy Tle pro
30
Pro Asn val

45

Ley
Gly
Lys
val
Pro
160
Asn
Fhe
LyS

Cys

> ASDN

240
Ser

val
val
Thr
Glu
320
Iie
tey
ASh
Gln
Leu
400
Thr
Lys
ASD
Cys

Iie
480

Lys
Cys

Pro



3108sSEQPCL
Phe Lgu Trp Ala Trop Asn Ala Pro Ser Glu phe %ys Leu Gly Lys Phe
3 55 0
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Tle Gly Ser Pro Arg
65 70 75 80
Tie Asn Ala Thr Gly Gin Gly val Thr Ile phe Tyr val Asp Arg Leu
85 50 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly
100 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Tle Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met ala val
130 135 140
ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 : 160
Lys Asp val Tyr Lys Asn Arg Ser Tle Glu Leu val Gin GIn Gin Asn
165 170 175
val Gln Leu Ser Leu Thr Glu Ala Thr ¢lu Lys aAla Ltys Gin Glu Phe
180 185 190
Giu Lys Ala Gly Lvs Asp Phe Leu val Glu Thr Ile Lys Leuy Gly Lvs
195 200 205
Leu Leu Arg Pro Asn His Led Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
val Glu Ile Lys Arg Asn Asp ASp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leuw Tyr Pro § Tle Tyr Leu Asn Thr Gln Gla Ser Pro val
260 265 270
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ite Arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val phe ala Tyr Thr
290 295 300
Arg Ile val Phe Thr Asp ¢ln val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
ten val Tyr Thr phe Gly Glu Thr val Ala Leu Gly ala Ser Gly Ile
325 330 335
vatl ITe Trp Gly Thr Leu Ser Tle Met Arg Ser Met Lys Ser Cys iLeu
240 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Tle Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gla GTu 6ln
370 375 380
Giy val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 320 395 400
Asn Pro Asp Asn Phe Ala ITe 6in Leu Glu Lys Gly Gly Lys Phe Thr
Y

%
]
"3
[
D

405 410 415

Lys Pro Thr beu Glu Asp Leu Giu Gin Phe Ser Glu Lys

420 425 430
s Ser Cys Tyr Ser Thr Leu Ser Cys Lvs Glu Lys Ala Asp
5 440 445
o The Asp Ala Asp val Cys Tle aAla asp Gly val Cys

450 460

TTe Asp Ala Phe Leu Lys Pro Met Glu Thr GTu Glu Pro Gin Tle
465 470 475 480

val arg Gi
rhe Tyr

val Lys

T
-3 @
S

<210> 46

<Z211> 483

<21Z> PRT

<213> Homo sapiens

<220>
<223> PHZ20 precurser 1-483

<400> 46
Page 48



Met
Ser
Cys
Phe
ASpP
65

Tle
Gly
Gly
LYS
Ile
145
Ve

val

ATg
305
Ley
val
Leu
val
Gly
385
Asn
val
Phe
val
Tle

465
Phe

Gly
Ser
Leu
Leu
50

Glu

Asn

Lay
210
Asn

Glu

Ala
Ala
Lys
280
Ite

va'l

rie T

Leu
Thr
370
val
Pro
Arg
Ty
LysS
A50
ASp

TYr

<230> 47
<211> 453
<212> PR

<213>

val
Gly
Thr
35

Trp

Pro

Leu
Thr
275
Ile
val

Tyr

ASp
355
Ley
Cys
ASD
Gly
Cys
435
ASD
Ala

ASD

5
T

ey
val
20

Ley
Ala
Ley
Thr
Pro
100
Gln
Thr

Glu

Ty

ser
180
Gly
Pro
His
Lys
Tyr
260
ey
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
LYS
420
Ser

Thr

Lys
Ser
Asn
Trp
ASD
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
leu
Lys
AsSH
Tyr
Arg
245
Pro
Tyt
ASp
Thr
rhe
325
Thr
Tyr
Ala
Arg
Fhe
405
Pro
Cys
ASD

>oley

Homo sapiens

Lys

Iie
Arg
Ala
55

Ser
Gly
ASD
Sapr
Mat
135
Arg
Al
Glu
Phe
L.eu
215
Lys
ASp
Ile
Arg
Lys
295
Gin
Glu
Ser
Glu
Met

375
Asn

Ley
Ser
val

455
Pro

His
val
Ala
40

Pro
Leuy
va'l
ser
ey
120
Pro
Fro
ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gin
Gl
Thr
440
Asp

Pro

Ile
Phe
25

Pro
Ser
Phe
Thr
Tle
105
Gln
val
Thr
Iie
Thr
185
va'l
Gly
Gly
Leu
Leu
265
Arg
Pro
tey
val
Mat
345
Ile

Ser

3108SEGPCL

phe
16

Thr
Pro
Glu
Sey
Iie
50

Thr
ASD
ASp
Trp
Glu
170
Glu
Giu
INAS
Tyr
Ser
250
ASH
val
ey
LysS
Ala
330
Arg
Leu
Glin
Ser
Glu
410
Lel
Ser

Cys
Glu

Phe Arg
Phe Leu
val 1le

Phe Cys
60
Phe Tle

Pha Tyr
Gly val
His Leu

ASn Leu
140

Ala Arg

155

lLed val

Lys Ala
Thr Ile

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr G1In
Arg Glu

Pro val
300
Phe Leu
315
Leu Gly

ser Met
Asn Pro

val Leu
380

Ser Asp

3905

Lys Gly

Gy Gln
Cys Lys
Ile Ala

450

Thy Glu
475

Paga 49

Ser
Leu
Pro
45

Leu
Gly
val
Thr
ASD
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
385
Cys
Tyr
Gly
rhe
Glu
445
ASD

Glu

Phe
Ile
30

ASN
Gly
Ser
ASp

val
110

Lys
Met

Trp

Gln
190
Leu

Pro

val
15

Pro
val
LysS
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Ay
Ty
ASD
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ata
val

Gin

Lys
val
Pro
160
Asn
Phe
Lys
Cys
AST
240
Ser
vai
vai
Thr
Glu
320
Ile
Leu
AsH
Gin
Leu

400
Thr

LYS
ASD
Cys

ile
480



<220
<Z223> PH20 maturs 35-467

<400> 47
Leu Asn Phe

1
Ala

Lau
Thr
Pro
65

Gin
Thr
Glu
Tyr
Sar
145
Gly
Pro
His
LYS
Tyr
225
Lau

Asn
Lys
385

Ser

Thr

Trp
ASD
Gly
50

Ty
Lys
rha
Gliu

LYsS
130
ey

Lys

<210> 48
<211> 44

212>
<213>

<220

Asn
Met
35

Gln
Ile
Ile
Tyt
Trp
115
ASD
Thr
Asp
His
Lys

195
Asn

8

PRT _
Homo sapiens

Arg
Ala
20

Ser
Gly
ASD
Ser
Met
100
Arg
Arg
Glu
Phe

ey
180

LYs
ASp
Ite
Arg
LYS
260
Gin
Glu

ser

S Gl

Mel

Ala
5

Pro
Leu
Vat
Ser
ey
&5

Pro
Pro
Ser
Ala
Ley
165
Trp
Pro
ASD
Tyr
ASH
245
Ser
val
Thr
Ite
Thr
325
Cys
Trp
Glin
Glu
Thi

405
ASp

Sar
Phe
Thr
Ile
70
Glin
Val
Thr
ITe
Thr
150
val
Gly
Gly
Loy
feu
230
Arg
Pro
Leu
val
Met

310
Tle

ASN

Ley

Asp L

390
leti

val

val
Phe
Phe
40

Phe

Gly

AsSH
Ala
120
ie
Lys
Thr
Tyr

Asn
200

Trp b

Thr
Arg

Fro

s Phe

280
Ley

Ser
Ast
val

Ser

360

1 LYS

Gly
Cys

Tle

31085EQPCl

Page 50

va'l

Pro

Arg
60
Asn

Pro

s Phe

Arg
45

Leu
Gly
Lys
val
Pro
125
AsSn
Phe
Lys
Cys
ASDH
205
Sap
va'l
val
Thr
Glu
285
Ile

Let

Leu
365
Thr
e
ASpP

Cys

Phe
ASD
30

Ile
Gly
Gly
Lys
Tle
110
Lys
va'l
Glu
Ley
Tyr
190
val
Thr
Ala
Senr

Arg

Leu
15
Glu

Asn /

270

Ley
val

Leu

1 val

Gly
350
ASD
val
Phe
val

Ile
430

Leu
Thr
335
val
Pro
Arg
Tyr
LysS

415
ASD

Trp

Fro

Tyr
Pro
30

Tle
Trp
val

Leu

. Ala

160
Arg

His
Iie
Ley

Thr
240

 Ile

val
Tyr
Trp
ASD
320
Ley
Cys
ASD
Gy
Cys
480
Asp

Ala



<223> PH20 mature 36-483

<400> 48
L.ewr Asn
1

Ala Trp

Led Asp

The Gly
50

pro Tyr

65

Gln Lys

Thr vhe
Glu Glu

Tyr Lys
130

Ser Leu

145

Gly Lys

Pro Asn
His Tyr

LYS Arg
210

TYr Pro

225

teu Tyr

Pro Asp
phe Thr

Thr Phe
250

Gly Thr

305

Asn Tyr

Ala Ala
Tle Arg
Asn Phe
370
Lys Fro
385
Ser Cys
Thr Asp

Phe teu

<230> 49
<2311> 14
<212> DN

Phe
Asn
Met
35

Gln
Ile
Tle
Tyr
Trp
115
AST

Thr

Lys
435

46
A

Arg
Ala
20

Sar

Giy

Ala
5
Pro
Leu
vai
Ser
Lay

85
Pro

Pro T

Sar
Ala
Leuy
165
Trp
Pro
ASp
Tyr
ASD
245
Ser
val

Thr

Thr
325
Cys
Trp
Gin
Glu
Thr
405
AsD

Pro

<213> Homo sapiens

<220>

Pro
ser
Phe
Thr
Ile

70
Gln

Leu
Ley
230
Arg
Pro
Ley
val
Met
310
Ila
Ser
ASTt
Leu
ASD
380
Ley
va'l

MetT

Ser
Gy
375
Leu

Ser

ASN
200
Trp
Thr
Arg

Pro

;. Phe

280
Leu

Ser
ASn
val
ser
360
Lys
Glu
Cys
Ile

Thr
440

Ley
L
105
Arg
vai

Ata

Leu
185

Gly 5

Let
Gln
Glu
val
265
Leu
Gly
Mat
Pro
Leu
345
AsSp
Gly
Gln
LYS
Ala

425
Glu

3108SEGRCL

Pro
10
Ley

Gly

»val

Thr
ASD
90

Gly
ASH
Glin
Lys
LyYS

170
Phe

Trp
Gln
Ala
250
phe
Ser
Ala
LYS
Tyt
330
Cys
Ty
Gly
Phe
Glu
410
ASp

Glu

Asn
Gly
ser
ASp
val
75

LYS

Met

Ser
Ser
315
Tle
Glin
Leu
Lys
Ser

395
Lys

Pro

val
Lvs
Pro
Arg

60
Asn

His
Phe
380
Glu
Ala
val

Gin

Page 51

Phe
Asp
30

Ile
Gly
Gly
LysS

Ile
119

LYS
val
Giu
Leuy
TYF
190
val
Thr
Ala
Ser
ATy
270
Leu
val
Loy
val
Gly
350
Asn
val
rhe
val
Ile

430
Phe

Leuy
15

Glu
ASH
Tyr
Ile
Asp
95

ASp
ASD
Gin
Lys
Ley
175
ASH
Glu
Ala

Ala

LYS
255
Ile

val

Leu
Thr
335
Vel
Pro
Arg
Tyr
Lys
415
ASD

Tyr

Trp

Pro

TYr
Pro
30

Tle
T
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val

TYyr

o Trp

Ash
320
ey
Cys
ASD
Gly
Cys
400
ASD
Ala

ASH



<400> 49
atgggagege
tcccagatag
cotoctgtta
crtggaaaat
ataaacgcea
tacatagatt
caagaccate
guaatggety
aaagatgttt
crcacagagg
gtagagacta
tttccggatt
gtagaaataa
ccatccatit
cgagttogeg
tttgeatata
cttgtgtata
aCCCtCagta
atactgaatc
tgocaggaae
aaccoagata
ccgacacttg
ttgagtigta
gatggtgtct
ttetrac

<2 10>
<21i>
<212>
<213>

50
509
PRT
HOmo

<220>
<223>

<400> 50

Metl Gly val
1

ser Ser Gly

Leu Thr
35
Tro

Cys

Phe Ley

50

ASp Giu Pro
65
Ile

Asn Ala

Gly Tyr Tyr

Ile Pro
115
Iie

Gly
Lys Asp
130
Asp Trp

Asp val

Gin Leu

Ala
195
Arg

Lys

Leu
210

Asn His

taaaattcaa
ttitcacctt
ttccaaatgt
ttgatgagec
ccgdgcaagy
caatcacagyg
tggacaaage
ttattgactyg
acaagaatag
ccactgagaa
taaaatitggd
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
ceogeatagt
catttggoga
taatgcgaag
cttacataat
aaggagtgtg
attttgctat
aagaccitgga
aggagaaage
gratagatgc

sapiens

Leu Lys Ph
5

vati

20
Leu

Ala
Leu
Thr
Pro
100
Gln
Thr ! Ty
Tr

15
AS

Glu
Tyr

ser Th
180
Gly AS

Pro Hi

Hig

LYsS

gracatcIitt
ccttctgatt
gootttocte
actagatatg
tgttacaata
agtaactgtyg
taagaaagac
ggaagaatgg
gtctattgaa
agraaaacaa
aaaatitactt
tcactataay
tgatctcagc
tLageagtcet
agtticcaaa
ttttactgat
aactgttget
tatgaaatct
caacgicaca
tataaggaaa
tcaacttgag
geaattttct
tgatgtaaaa
tiittctaaaa

pHZ0 variant P48A

e Lys His

Ite val

Ala
40
Pro

ATg

Ala
55

s5er Leu
Gly
ASD
ser Leu
120
Mel Pro
135
Arg

r

[ Pro

0

n Arg Ser

r Glu Ala

Phe Ley
200

Tro

P

Leu
215
LYS

)

Pro

31085£0pPCL
<223> DNA encoding soluble rHuPH20 "precursor”

ttcagaaget
ccatgttgot
tgggeotgga
agectortct
ttttatgttg
aatggaggaa
attacatttt
agacccactt
ttggttcage
gaattigaaa
cggecaaatc
azacccggtt
tggtrgtagga
cctgragetyg
atacctgaty
caagttitga
ctgggtrgetrt
tgCtTgotoc
ctagcageea
aactggaatt
aaaggtggaa
gaaaaatitt
gacactgatg
cctcocatgy

ITe
Phe
25

Pro
Ser
Phe
Thr
Iie T
105
Gln
val
Thr
1l
Thr
185
val

Gly Tyr Tyr

Giy Tyr Asn

ttgttaaatc
tgacictgaa
atgccccaag
ctticatagqg
atagactigg
tcecocagaa
atatgoccagt
gggcaagaaa
aacaaaatgrt
aggcagggaa
actrgrggdg
acaatggaag
atgaaagcac
ctacactcta
cagaaagiec
aattcctitc
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacage
attgcagctyg
ctgttgargy
agacagaaga

Ser
Lesi

Pro
45
Leu

Leu

Leu
140
Arg

val

Ilte Lys
205
l.eu Phe

220

Gly ser

Paga 52

aagtggagta
Trtcagagea
tgaatttigt
aagccoccga
ctactatcct
gatticctta
agacaatttg
ctggaaacct
acaacttagt
gyatttccty
ttattatert
Ttgettcaat
tgetotttac
tgrgcgcaart
acttcoggtt
traagatgaa
aatatgggga
catggagact
ccaagtgett
tcrtcaccte
acgtggaaaa
ttatagcacce
grgrattget
acctcaaatt

val
15

Pro
val
Lys

Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
GG0
960
1020
1080
1140
1200
1260
1320
1380
1440
1446



val Glu
Thr Ala
Ala Ala
Ser Lys

250
Arg Ile
Leu val
val 1le
Leu Ley
val Thr

376
Gly val

Asrt Pro

Ite
Leuy
Thr
275
Ile

val

<210> 51

<211> 509
<212> PRT
<Z213> Homo sapiens

<220>

Lys
Tyr
260
Ley
Pro
Phe
Thr
Gly

340
Asn

Arg
245
Pro
TYr
ASp
Thr
Phe
325
Thr
Tyr

Ala

o Al

Phe
405
Pro
Cys
ASD
Lau
ser

485
Leu

230
ASn

Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

L.ys
470
Pro

ASD
Ile
Arg
Lys

295
Gin

Gl 7

ser .

Glu
Met
375
ASH
Ile
tey
Sep
val
455
Pro

Ser

Leu
Leu
265
Arg
Pro
ey

val

: Met

345
Tle
Ser
Ast
Leu
ASDH
425
et
val
Met

lL.eu

Ser
505

<223> precursor PH20 variant L49%w

<400> 51

Met Gly
1
Ser Sey

rhe Leu

50
Asp Glu
Iie Asn
Gly Tyr
Gily 1le
LySs ASD

130
ITe Asp

145
LYS ASD

val
Gly
Thy
35

Trp
Pro
Ala
Tyr
Pro
115
1le
Trp

val

Leu
val
20

Leuy
Ala
ey
Thr
Pra
100
Gin
Thr
Glu

Tyr

Lys
ser
ASH
Trp
ASp
Gly
85

Tyr
Lys
phe
Glu

Lys

Phe
Glin
Phe
ASH
Met
70

5n
Tle
Tle
Tyr
Trp

150
Asn

Asp
ser
Met
135
Arg

Arg

His

& val

Ala

Pro

ser
Leuy
120
Pro
Pro

ser

Ile

Phe
25
Pro

3108SEQPCT

Ser
250
Asn
val
Leu
LysS
Ala
330
Arg
Leu
Gin
ser
Glu
430
Leu
ser
Cys
Glu
Ser

490
val

Phe

ASp
ASD
Trp
Glu

235
Trp

Thr
Arg
Pro
Phe
315
LeLl
Sar
Asr
val
Ser
3495
Lvs
Giu
Cys
ITe
Thr

475
Ala

Ala s

Phe
Phe
val

Phe

" Phe

75
phe

Gly
His
Asn
Ala

155
Leu

Lau
Gin
Glu
val
300
Ley
Gly
Met
Pro
Leu
380
ASD

Gly

ATy
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Lay
140
Arg

val

Page 53

Trp
Glin
Ala
285
Phe

ser

Lys
Tyr
365
Cys
TYT
Gly
Phe
Glu
445
ASD
Glu
MeT

Leu

Asn
Ser
270
Ile
Ala
Gln
sar
Sar
350
Iie
Gin
Let
Lys
Sey
430
Lys
Gly
Pro

Phe

Phe

Ile
30
ASn

Glu
255
Pro
AT
Tyr
Asp
Gly
335
Cys
Tle
Glu
His
Phe
415
Glu
Ala
val
Gin

Tie
485

val
15

Pro
val
Lys
Pro
Arg
55

AST
Ala
Ala
Lys

Gln

2490
ser

val

-Va1

Thr
Glu
320
Ile
Leu
AsSh
Gin
Leu
400
Thr
LYS
ASD
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Ley
Gly
Lys
val
Pro

160
Asn



Gln
Lys
Ley
210
ASN
Glu
Ala
1 Ala
* Lys
290
Tle

val

Leu

Thr
370
val

ey
val

Gly
385
Asn Pro

val Arg

phe Tyr

val Lys
430
ITe Asp A
y Tyr

Ile Trp

<210>
<211
<21Z2>
<Z213>

52
66306
DNA

<220>
223> HZZ24
<A00> 52

tcaatattag
ttggeccattyg
aatatgaccy
gtcattagit
gcotggotga
agtaacgcca
ccacttggea
cagtaaatyg
gcagtacatc
caatgggegt
caatgggagt
cgeeccgttg
tegtttagty
tactaacgea

165
Ser Leu
180
Gly Lys

Pra Asn

Tyr

Lys Arg
245
Tyr Pro
260
Leu Tyr

ASp

phe
325
Thr
Tyr
Ala
Arg
Phe

405
Pro -

ASDn
Lys
420
Ser

Thr

Cys
AsD

Phe Leu
a Ser

485
Phe Leu

500

vector

ccattageca
catacgiigt
ccatytigge
catageccat
CCEOCCaacy
atagggactt
gtacatcaag
cocogeetgygc
tacgtattay
ggatagcggr
TEgttttggc
acgcaaatgy
aaccgteaga
grcagtgctt

Ala
Lay
200
Trp
Pro
ASD
TYr
7 Ash
280
Ser
val
Thr
ile
Thr
350
Cvs
Trp
G1n
ey Glu
Thr

440
ASD

 Ser
val

455
Pro Pro
Thr

ser

Aartificial Sequence

tattattcat
atctatatea
attgattatt
atratggagrt
acccoogeoe
tccattgacy
tgtatcatat
attatgeeca
teatogotat
Tigactcacy
accaaaatca
gcggtaggeg
tecactagaag
crgacacaac

3108SEGRCT

170
Thr Glu
185
val Glu

Giy Tyr

Gly Tyr
Ser
250
AST

Leu

Leu
265
Arg val

Pro Leu

ey Lys
Ala
330
Arg

val

Met
345

Ile

Leu

Ser Gin

ser
395
Lys

AsSn Ser

Gl
410
ey

lLeu
Asp Glu
425
Lau

Ser Cys

val Cys Ile
Thir
475
Ala

Met Glu
Ser
490
val

Ley
ser Ala
535

tggtratata
tadtatgtac
gactagtiat
ccgogttaca
attgacgica
tcaatgygty
gcecaagteoeyg
gtacatgacc
taccatggty
gggatticca
acgggacttt
tgtacgyrgy
ctitattgcy
agtctogaac

Gln
190
Leuy

Ata
Tie
Leu

220
Gly

Pro
Cys

Leu Asn

Gln Ser
270
Glu Iie
va'l Ala
300
teu Gin

Gly ser

Met ser
350
Pro Ile
Leu Cys GlIn
380

Asp Leu

Gly Lys

Gin Ser
430
Lys Lys
Ala
460
Glu

Gly
Pro

Thr

gcataaatca
atitatatty
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccococtatty
ttacgggact
atgcggitit
agtctccacce
cCaaaatgtc
gaggtctata
gragrtttatc
traagetgea

Page 54

Phe

Cys
Asn
240
ser
val
val
Thr
Glu
320
Iie
Lay
ASN
Gln
Leu

400
Thr

His
phe
415
Glu

Ala asp

val Cys
Tla
480
Val

Gin

Ile
485

atattggcta
gotcatgtec
caattacgyy
Taaatggecc
atgttcccat
ggtaaactgc
acgtcaatga
titcctacttg
ggragtacac
ccattgacgt
gtaataaccc
taagcagagc
acagttaaat
gaagrtitggtc

60

120
180
240
300
360
420
480
540
500
560
720
780
540
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bfinoanaboo
2362eba10600
seaben1o1D
H261ebizon
ebaobebaive
1016600
va216elbya
Baebafibbea
11220106866
227121233120
e136H36616
2BehHab11b
yebBbeeaehbs
Bepbohbenn
a6eviriled
ehaibeshrer
1336206630
ehiiabeeqr
302131108
pofintesnebh
163010.8e26
aeazoebeel
re33eebebh
1en0103116b6
2PEORIDEH]
Ehoeeberead
1ea1ed061n
BE1HeBELHD
1obaededba
evhaohbbbee
eE1b63160ED
25662361030
1Boeeneeed
beesbieedd
Baooevehbo
6133608363
3123003062
1DDEEPEIDL
sebreeeeaba
rehioiiiae
veebefilise
yeverehfive
evaneoen1bo
aBaaoaeeeh
Biza261262
eeo1ehloel
PIREREDII1Y
132300.6e06
BHroBraaz
reebEEIRLD
bboyaoe1aw
vehreaeeee
Baiaeebilel
vhehbieebe
1xvoebeeeh
aeehabaiove
liielredEel
afelBieaebe
BBo120370
eo3313eh30
23333303180
1bebeinhibe
2©003e2eh)
Daa0Hhb10e
12e266eh216



attgaaaaag
cggeatiiitg
aagatcagitt
tigagagttt
gtggegagat
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaceact
ccggtgagey
gtatcgtagt
tcgctgagat
atatacttta
TLrttgataa
accccgtaga
grtitgcaaac
CARCTCLTLT
tagtgtagcc
ctctgotaat
tggactcaayg
gracacagoc
tatgagaaag
gggreggaac
gtcetgtcgyg
ggcggagect
ggcotttigo

<210>
<21i>
212>
<213>

53
186
PRT
Mus m

<2 20>

«223> dihyd
<400> 53

val Arg
1

Gly Lys

Pro
AsSN
Gln

35
Ile

Tyr Phe
Leu val
50
Arg Pro Leu
&5
Glu Pro Pro

Ley
va'l
1158
5 Leu

Phe

<210> 54
<Z1i> &
<Z212> PRT

gaagagtatyg
CCLiecLglt
gggtgcacga
tcgooceogaa
attatccegt
tgacttggtt
agaattatge
aacgatcgga
tcgootigat
cacgatgcet
tcragetteo
totgogctoyg
tgggtoctege
tatctacacg
aggtgootca
gattgattta
totcatgaco
aaagatcaaa
agaaaaacca
tCcgaaggta
giragrtaggce
cctgttacca
acgatagtta
cagertggag
cgooacgeth
aggagagcge
gtitcgocac
atggaaaaac
tcacatgget

uscuius
rofolate

feu Asn

5
Gly Asp
20
Arg Met

Met Gy

LYS ASD

Arg Gy
85

Ile Glu
100
Gy

Arg

Phe

Cys
Leu
Thre
Arg
Arg
70

Ala
GIn
sa
Phe

Glu

agtatrtcaac
tttgetcace

‘gtgggttaca

gaacgritic
attgacgeoy
gagtactcac
agtgetgeea
ggaccgaagg
cgtrgggaac
gtagcaatdyg
cggcaacaat
gocoottocogg
ggtatcattyg
acgagggagtc
ctgattaagce
agacttcart
aaaatooctt
ggatcrctt
cogetaccag
actggortca
caccactitca
grggergety
coggataaqg
Cgaacgacct
cocgaagygga
acgaggyago
ctctgactiyg
geoageaacy
cgacagatct

reductase

The val
Pro Trp

Thr
40

Thr

LYS
55
Ile Asn

S

Hi
Pro
r o Ser
val T

135
Ite

150

Gly

Glu
180

Leu

Tvyr

Ser

Glu

Thr -

3108SEQPCL

attteegtygt
cagaaacgot
tcgaactgga
caatgatgag
ggraagagea
cagtcacaga
taaccatgag
agctaaccyco
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactyggyg
aggcaactat
attggtaact
Tttaatitaa
aacgtgagtt
gagatcctit
cggtggting
gcagagogea
agaactctgt
ccagtggogs
cgrageggtc
acaccgaact
gaaaggogaa
trccaggggy
agcgtogatt
conecttiTt

val
16

Pro
ser
rhe
s val
Ala L

90
Ala S

Leu
Leu
105
Tyr
AP

Gin

Iie Met

Leu Gty Lys
155
Gin Glu
170
AsD

val

Lys
185

cgeocttatt
ggtgaaagta
tctcaacage
cacttttaaa
actcggtogo
aaagcatctt
tgataacact
ttittiigac
tgaagccata
gcgcaaacta
gatggaggeg
tattgetgat
greagatygt
ggatgaacga
gtcagaccaa
aaggatctag
ttogttocac
trtitctgogc
ttitgcegoat
gataccaaat
agcaccgoct
taagtegigt
gggctgaacyg
gagataccta
caggtatecg
aaacgcctyg
ttigtgatgc
acggttceetyg

ASH
AST
Gly

Pro

Page 56

cecrtrttty
aaagatgotg
ggtaagatcc
grttctgetat
cgcatacact
acggatggca
gcggecaact
aacataggag
ccaaacgacyg
ttaactggeyg
gataaagtig
aaatctggag
aageootec
aatagacaga
grrtactcat
gtgaagatcc
tgagcgtoag
graatcrger
caagagctac
actgitcttc
acatacctcg
crraccggat
ggggattegt
cagcgtgago
gltaagcggca
tatcttiata
tcgtcagggy
geottttget

ASH
Leu Lys
80
Asn Ala
95
vet val

Gin Pro
Glu
Pro

160
LYS

Lay

Iie
175

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
57G0
5769
5820
5680
5940
6000
6060
6120
6180
6240
5300
6360
6420
6480
6540
6600
6630



«213> Artiticial

<220>

«223> Hi1s tag

<400> 54
His His
1

<Z10> 55
<213> 8
<212> PRT
<213>

<Z220>

<Z23> Flag

<400>

i
55

5

tag

Sequence

His His His His

Artificial Seguence

ASD Tyr LysS ASp. ASp ASD ASD LYS
i 5

<210>
<211>
<212>
<213

56
1449
DNA
HOmMOo

<220>
<223 Gen’

<400> 56

atgggagtgce
tcccagatag
ccteetgtta
cttguaaaat
ataaacgcca
tacatagatt
caagaccatc
ggaatggcty
agagatgttt
ctcacagagy
gtagagacta
titccggatt
gtagaaataa
ccatccattet
cgagtrcgyy
tttgcatata
cttygtgtata
accetcagta
atactgaatc
tgccaggage
aacccagata
ccgacacttyg
tigagttgta
gatggtgict
tictaciga
57

17

PRT
Homo

<210>
<211>
<212>
<213>

<220>
<223

sapiens

MRNA seqguence

taaaattcaa
ttttcacctt
ttccaaatgt
ttgatgagec
ccgaglaaqy
caatcacagg
tggacaaagc
trattgacty
acaagaatag
ccactgagaa
taaaattgyg
gittacaacca
aaagaaatga
atttgaacac
aagccatcag
ccogeatagt
catitggega
taatycgaag
Cttacataat
aaggagtgryg
attttgetat
aagacctgga
aggagaaagc
gtatagatygc

sapiens

431-447

gcacarcrtt
ccttctgatt
geetttoctc
actagatatg
tgttacaata
agtaactgtg
taagaaagac
ggaagaatgg
gtctattgaa
agcaaaacaa
aaaattactt
tcactataag
rgatcteage
tcageagict
agtitccaaa
ttttactgat
aactgttget
tatgaaatct
caacgtcaca
tataaggaaa
tcaactigag
gcaatttic

tgatgtraaaa
Ttttctaaaa

C~terminal peptide cleaved

3108sE0rCL

trtcagaagot
ccatgttgetr
tgggcotgga
agococtotoct
ttttatgttyg
aatggaggaa
attacatity
agacccactt
ttggttcage
gaatttgaaa
cggccaaatc
aaacceggtt
tggtigtgda
coctgtagetg
atacctgatg
caagrrttga
ctgogtgett
tgottgotoc
ctagcagoca
aactggaatt
aaaggtgdaa
gaaaaatttt
gacactgatg
cereecatgyg

ttgttaaatc
tgactctgaa
atgeoccaas
ctttcatagg
atagacttgy
tcecocagaa
atatgeccagt
gggcaagaaa
aacaaaatygt
aggcagggaa
acttgryggy
acaatrggaag
atgaaagcac
ctacactcta
Caaaaagtcc
aaticcritc
ctggaatigt
tagacaatta
aaatgitgtag
caagtgacta
agttcacagt
attgcagctyg
ctgttgatgt
agacagaaga

aagtggagta
tttcagagea
tgaatitigt
dagccccega
ctactatcct
gatttcctia
agacaatitg
ctggaaacct
acaacitagt
ggatrticcig
ttattatctt
ttgcticaat
tgctetttac
tgtgcegeaat
actiocgatt
TCaagatgaa
aatatgggga
catggagact
tCaagrgott
tcttcacctc
acgtggaaaa
ttatagcacc
grgtattger
acctcaaatrt

from sciuble rHuPH20 aa

&0
120
180
240
300
360
420
480
540
500
660
720
780
840
500
560
1020
1080
1140
1200
1260
1320
1380
1440
1445



31085EQPCL

<400> 57

Asp Ala Phe Lys teu Pro Pro Met Giu Thr Glu Glu Pro GIn Ile Phe
1 5 16 :

Ty I

<210> 58

<211> 16

«<212> PRT

<213> Homo sapiens

<220>
<223> C-terminal peptide cleaved Trom soluble rHuPH20 aa
431-44¢

<400> 58 ] .
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu pro ¢in Ile phe
1 5 10 15

<210> 59

<211> 15

<212> PRY

<213> Homo sapiens

<220
«223> C-terminal peptide cleaved Trom soluble reurH2( aa
431-445

<400> 59
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr &Tu Glu Pro Gin Ile
1 5 10 15

<210> 60

<211> 14

<212» PRT

<213> Homo sapiens

<220>
«223> C-terminal peptide cleaved from soluble rHuPH20 aa
437444

<400> 60
Asp Ala Phe Lys Leu Pro Pro Met Glu Tthr Glu Glu Pro Gln
1 5

<210> 61

<211> 13

<212> PRT

«213> Homo sapiens

<2 20>
<223> C-terminal peptide cleaved from soiuble rHUPH20 aa
431.-443

<400> 61
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr ¢lu Glu pro
1 5 10

Page 58



<210> 62
<2311> 12
<212> PR

T

<213> Homo sapiens

<2 20>

3108SEQPCL

<223> C-tarminal peptide cleaved From soluble rHUPH20 aa
431-4472

400> 62

Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu

1

<210> 63
<211l> 52

0

<212> PRT

<213> Ovis aries

<2 20>
<223> PH

<4{0> 63
iLeu Asp
1

Ala Trp

Pro Asp
Thr Gly
50
Pro His
65
Gln Leu
Ata Tyr
Glu Asn
Ty Arg
130
Sar Phe

Gly Lys

Asn Ser
Trp é?y
305

Gy ASH

sla Ala

20

Phe
ASD
Leu
35

Glin
Ile
Gly
Tyr
Trp
115
ASD
Pro
Ser
His

Ast
195

Asn /£

Ser
Tyr
ser
Thr
275
val
Ser
Tvr

Lys

5

- Ala

Pro

Leu

. Tie

Giu
Leu
85

Pro
Pro
ser
Ala
Met
155
Trp
Pro
ASp
Tyyv
Arg
245
Glu
Gly
Glu
Asn
Thr
325
Cys

Pra

Phe
Thr
LYS
70

Lys
A5
Thr
Va'l
Ser
150
Gin
Gly
The
Leu
Lew
230
ASh

Ser

H ]
Thr
ASh
ASD
Trp
Glu
135
LYS
Glu
Tyr
Tvr
ASD
215
ASN
Arg
Pro
ser
val
295
ser

Leu

Gln

iau
Arg
val
40

rhe
Gly
His
Ser
Ala
120
Leu

Ite

Leu
Thr
280
Ala
Leu
Asn

val

Cys
25

Lys
TYr
Asn
Leu
val
105
Arg
va'
Ala
ey
Leu
185
Gly

beu

2 LYs

Gln
Pro
265
Tyr

Pro

Leu
345

10

ser
10

val
aiy
Ala
Thr
Glu
g0

Gly
ASD
Leu
LYS
LyS
170
Phe

AsT

Gly
Met
Tyr

330
Cys

ASH
Lvs

Ser

val
75

Lys
Ley
Trp
Gln
val
155
Leu
Pro
Cys
LYS
Lys
235
Ata
Phe
Ser
Ala
GIn
315
Iie

His

Ser
300
Ser
TTe

ASD

Page 59

Sar
Phe
Gin
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
LYS
Cvs
ASD
205
Ser
Thr
Arg
Tyr
Gly
285
Gly
Cys
ASN

Glu

110
Lys

Pro

Leu
His
270
ASD
ile
et

val

Glv

350

Trp

Pro

Ala
240
Lvs
Pro
Val
Mat
Leu
320
Leu

Cys



Thr Arg

Met Asn
370
Gly Lys
385
Cys Ser
Asn val
Gly Pro
Ala Sar
450
Thr val
465
Lys val

GIn Gly

Gin Asn

<210> 64

<211> 474
<Z212> PRT

<213> Bos taurus

<220>

Ala
Thr
Tyr
ser
420
Lys
Thr

Ser

g Cys

Lys
500
Lys

Ile
Leu
Ala
405
val
Ley
Thy
Pro
Ley
485
Trp

Asn

<223> precursor Cow

<400> 64

Met Gly
1

ser ser
Cys Leu

phe Leu
50

Phe Gin

65

Gin Lys

teu Gly
Gly Gly
Lys ASH
130
val Tle
145
Pro Lys
Asn Pro
Phe Glu
Lys Leu
210
Cys Tyr
225
Asp val
ser Thr

Thr Gin

Met
Gly
Ala
35

Trp
Leu
Ser
Y
Ile
115
ASD
ASD
ASp
Gin
Thr
185
Lel
ASH
Glu
Ala

Asn

Phe
Thr
20

Ley
Ala
Pro
Ala
Tyr

100
Pro

Trp
Val
teu
180
Ala

Arg

Lys

Leu
260
Ala

Arg
5

Pro
ASp
Trp
Pro
Thr
35

Pra
Gln
Ala
Giu
Tyr
165
ser
Gly
Pro
ASh
ArQ
245
Phe

Ala

ASn
Gln
Glu
380
ASN

AsSn

va'l
Cys
470
Glu
LYS

Gin

PHZO

Arg
Gin
Phe

Asn

Ser
Thy
375
ASD
Ile
val

Pro
Ser

455
Thr

Ala

Asn

Thr

His
Ala
AT
Ala
55

Ley

Gln

Gly
Tyr
135
Tirp
ASp
Pro
Ser
His
215
Asn
Asn

Ser

Ser
360
Gly
teu
AST
Cys

ser
440

Ser

Pro

Thr

Thr
520

val
Ala
40

Pro
AT
Pha
ASp
Asn
120
Tle
Arg
Glhu
Glu
Phe
200
Ley
Glin
ASD
va'l

val

ASD
Lys
Glin
Cys
MetT

425
AsD

Phe
25

Pro
val
el
Ile
Glu
105
Leu

Pro

3108SEQPCL
Tyr iteu His

Gly
Thr
Lys

410
Ala

2 Ser

10
Thr

Pro
Giu
Phe
The
a0

Lys
Lys
Asn

Thr

- va'

170
Ser

Gin
Gly
Thr
Leu
250
Leuy

AsSh

Gly
rhe
395
Lys
Glu
ser
Pro
Gl
475
val

Glr

Phe

Phe

Leu .

Arg
ser
75

leu

Thr

Ser i

ASp

Trp
155
Glu

Lys T

Giu
Tyr
Tvr
235
Glu
ASn

Arg

Lys
380
Ser

Arg

ASD
sSer
Ser
460
Sey

Thr

Arg

Leu

Cys
val

Phe

sSer
140
Ala

Leu

Thr
Tyr
220
ASh
Trp
Tle

val

Page 60

ey
205
Leu
Gly
ey
ATG

Gln

ASD
Thr
LYS

ASD

s Cys

430
Gln

Thr
Glu
Thr

Ser
510

Phe
Lau
30

Asn

ASH

5 Gy

ala
Thr

110
Gl

~1

AST

Tro

Ley
270
Glu

Ala
15
Pro

Trp
GIn
175
val
ey
Pro
Cys
LYsS
255
LYS

Ala

Pro
TYr
400
Lys
Giu
Glu

Thr

s ley

480
Cys

Ile

Gly
Cys
Ser
Arg
Pro
80

Arg
ohe

Ala

Lys
166
LYS
ASp
Gty
ASD
Pro
240
Glu
Serp

Tte



Arg
Tyr
305
Gly
Gly
Cys
Ile
Asp
385
His
Tyr
Asp
val

wva'l
465

<210>
<211>
<Z212>
«213>

Leu
290
Ala
Asp
Ile
Met
ASD
370
Gly
Leu
Thr
Thr
ASD

450
Cys

<220>

<223>
<400>

65

517
PRT
Ovis aries

275
Ser

Arg
Leu
Ile

ASh
355

val

Gly
ASD
val
Phe

435
Ile

PHZ0
65

ASp Phe Arg
1

Trp
ASD
Gly
His
&5

Leu
Tyr
Asn
Arg
Phe
145
LysS
Asn
TYr
Arg
2ro

225
rhe

AST
Lau
Gin
50

Ile
Gly
TYr
Trp
ASD
130
Pro
Ser
His
ASH
AsSn
210
Ser

Tyr

Ala
Arg
35

Phe
ASD
ASH
Tle

Arg
115

Glu ¢

Glu
Phe
Lau
Gln
195
ASD
val

va'

Lys
Pro
vatl
Met

340
Leu

MeT
Trp
180
Pro
ASD
Tyr

Arg

ile
val
Asn
325
Trp
Gly
Leu
Cys
Met

405
Gly

Cys &

Asn

Ala

Pro
Ala
Phe
Thr
Lys
LYS
85

ASN
Thr
va'i
sar
Gln
165
Gly
Thr
Lau

Leu

Asn
245

Ata
Phe
310
sSer
Gly

Thr

Pro
Glu
ser
Leuy
Thr
70

ASn
Asp
Trp
Glu
Lys
150
Glu
Tyr
TVr
ASp
Asn
230
Arg

280
Ser val
295
Thr Asp

val Giy
Ser Leu
Tyr Leu

360
Ala Lys
Arg LYS
Phe Ala
Leu Thr
Cys Tvr

440
His ser

Leu Lys

Leu Yle
Arg Cys

val Lys
40

Phe Tyr

55

Gly Asn

His Leu
ser val

Ala Arg
120
Leu val
135
Tle Ala
Thr ey
Tyr Leu
Ast Giy
200
Trp Leu
215
Ile Lys

val Gln

Glu
Gly
Glu
Asn
345
ASD
Met

His

Ley
425
Ser
val

Pro

Ser
Ile
Gly
Ala
Thr
Gy
Gly
105
Asn
ey
Lys
Lys
Phe
185
Asn
Trp

Leu

Glu

3108sEQPCT

Ser Pro Leu

Ser
Ile
330
Leu
Thr
Cys
Trp
Gln
410
Glu
AST
ASD

Pro

ASh
1¢

Lys
Sar
ASD
val
Lys
g0

Leu
Trp
Glin
val
Leu
170
Pro
Cys
LYS
LYyS

Ata
250

Ser
315
val
Ser
Thr
Ser
AsSnh

395
hi

Thy
e
Pro
Arg
Tyr
75

Ala
Ala
Lys
Lys
ASD
155
Gly
ASD
Ser
Glu
ser

235
Ile

300
Thr

Sar
e
Leu
Gln
380
Ser

Gly

Leu

Pra

AST

140
phe

LYS
Cys
ASD
Sar
220
Thr

Arg

Page &1L

285
Pro

Tyr
Leu
ser
Asn
365
val
Ser
Glu
Gin
Cys

445
Met

Phe
Lys
Lys
45

Gly
Gly

5 Lys

Tle
LyS
125
Pro
Glu
l.ey
Tyr
Ley
205
Thr
Pro

Lau

val
Ley
Gly
val
350
Pro
Leu
ASpD
Gly
Lys
430
Lys

Ala

Leu
Leu
30

Ser

Tvr

Trp
15

Pro
Ala
Tyr
Pro
Tle
95

Trp
va't
Lau
Ala
Arg
175
His
Lys
Leu

Ala

val
Gin
320
Ser

Ser

Leu

400
Lys

sSer
Arg

Asp

Pra
Thr
Pro
Gln
80

Ala
Glu
Tyr
Ser
Gly
160
Pro
Asn
Arg
Phe
Ala
240
Iie



Ser
Thr
val

290
Ser

Pro
sar
wal

465

Arg Leu

val Tro

Thr
515

Asn

<210>
<211
<231Z2>
<213>

66
1620
DMNA
Ovis

<220>
<22 3>

<400> 66

ttttoegtgt
cototggold
Tcigagactc
attattitar
tgtatatgga
agacattgoc
ctggaggcct
tgagttggtt
agiggatttt
aciicggcca
taaccagect
cgactggtty
aaaatcrtact
gtctaaaata
tactgatyggy
cgttgetcta
geaatctige
cgtcacccta
aaggaaacaa
aactgggaaa
grittctgat
tataaaaaat
tgtgaagtta

©val

Glu
260
Gly

Ser
Ser
Glu

ASn Leu

Ser

310

Thr
325
Cys

AsN

 Gin
Glu
Ash
405
ASh
420
Leu
Thr

Cys

Thr

Pro

Leu
Gin
Ser
Gly

375
Lay

val
265
feu
Gly
Met
Pro
ey
345
ASD
Gly
Thi
Lvs

Ala

3108sEQPCL

rPhe wval
Ser Gin

Ala Sar

Gin ser
315
Tyr Ile
330
Cys His

Tyr Leu

Gly Lys

rhe ser
395
Lys Arg
47190
Glu

425

Asp
440

Ile

Lys

470

m‘

LYS
500

Thr

aries

tggttgyeic
tggaatgoec
tictotgtaa
gertgaragac
ggaaticcco
tattacatac
acctgggeas
ctgraadaaa
gagacagcag
aatcactiat
acttacaaty
tygaaggaaa
ccaaaagctg
gegagrtgotty
tettcaacat
ggtgeototy
atgaacctag
gcagcocaaaa
Tggaattcaa
ggtggaaaat
aaattttatt
gttcatagty
caacccagty

Tle

Thr

Asn

encoding sheep PHZ0

tggacttcag
cagetgaacy
aaggaagecco
tiggctacta
agttgggaaa
caaatgacag
gagactggaa
atccacaact
gazagagilt
ggugttatta
gaaattgctc
gcactgcoct
cocrttctatgt
aaagrocact
accrtictea
ggattataat
gcaattactt
tgtgcagoca
gocgactatet
acacagtacc
geagrtgrta
ttaatgtaty
atcattcctc

His
Ser
Gln
val

Gln
505

Ser Ser

Bro Ser
Pro
475
Gln

Ser

Thre
490
Ser

ageaccooct
ttgtattasa
ccaaaaaagt
tcctcatata
cttaaazaat
£grgggetg
accraaagat
cagtttecca
catgcaagag
tornittect
tgatitagaa
TLTccctict
tocgtaatogt
tcoogrttt
gggtgacett
gtggggcagt
gaacactaca
agtgcttige
tcacctgaac
tgggaaagtc
tgccaacatc
tatggoagaa
Tagccagaat

Page &2

ASp ]

ser I

Tyr Arg

270

Gly Asp Leu
285

Gly Ile Ile

300

Cys

Maet Asn

Ite Asn val

Glu Gly
350
Lew Asn
365
Thr val

Lys Phe

ASp
Ile

430
AST

3 CyS

Gin
445
Thr

Ser
Thr Ala
460
Glu

Cys Leu

Thr Gly Cys

Gln Asn
510

ctcatttcaa
atctitaaac
gotacgggac
gatgaaaaaa
cartiggaaa
goggreatty
gritacagyqg
gaggcticca
acttiaaaac
gattgttaca
aazaggagaa
grrtarttga
gtccaggaag
gtatatcacc
grgaattcgy
ctcaatctaa
ctgaatcott
cacgatgaag
ccaatgaatt
acacttgaag
aactgtaaga
gacattigta
gaggratcta

Pro val

val Asn

Met Trp

Leu Gy
320
Thr Leu
335
val Cys

Pro Met

Pro Gly

Tyt Cys
400
Lys Asn
415
Glu Gly

Gluy Ala

Thr Thr

val
480
Gl Gly
495

Ile Lys

acactiCLIt
tacctocaga
aatttattac
caggraacac
aagccaaaaa
actgggaaaa
atgagtctgt
agattgcaaa
Tgggaaaatt
atcataatta
atgatgatct
atatcaagtt
ccattcoggrt
gtocagtttt
trggrgagat
gectaactat
acataatcaa
gagtgtgtac
Trgctattca
accrtgcaadc
agagagttga
tagagggeoc
ctaccaccgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
360
960
1020
1086
1140
1200
1260
1320
1380



cagcagtatce
gtcocotgag
gtgtcaaggt
TCaaacaacc

<210> &7
<211> 793
<z2id> PRT

teaccoteta ctacagecac
tgcctcaaag tcaggtgitt
grtaaatgga agaacacrtc
tattaaaata taaattcagt

<213> Arthrobacter sp.

<2 20>

<223> hvaluronan tyase (strain FRZ24)

<4A00> 67

Met Thr Arg
1

Ser Gly Leuy

Thr Ala Asn
35
Arg Trp val
50
Asn Asp Phe
55
Ala rle Asp

ASp Leu Ser

Ley Ata Thr
115
Ala Asp Ala
130
AST Ser Leu
145
Ser Trp Glu

Leu His Ala
Tie Asp His

Gly Lys Ile
210

val Thr Ile

225

Ala val Ala

Gily Phe Phe

Thr Gly Ser
275
Ala Lelw Leu
290
Tle teu pPhe
305
Gly Ala Met

asn Thr Gly

Leu Ala Arg
355
Cys Leu ala
370
Ala Gly val
385
Leu Thr Glu

ASp Arg Thr

Glu
Leu
20

Ala

ASD

Lys

phe
340
Ala
Trp
Gly
Thr

Met

Phe
5

Loy
Thr
Glin
Thr
Leu
35

Ala
Ala
eu
Tyt
Gly
165
Lay
va'l
Ser
Ser
Leu
245
AsD
Gly
Gy
Thr
ASP
325
ASD
val
Ile
Arg
ASD

405
Hig

ser
Ala
Leu
ile
Ala

70
Giu

Lys
Thr
Leu
ASh
150
Thr
Thr
2o
val
Ley
230
Ser
Gly
val
Thr
val
310
ser
Leu
ASD
Asn
Thr
390
Leuy

His

Arg
Met
Thr
Thr
55

Leu
Arg
ASD
Ala
Ala
135
Ala
Pro
Ala
AShH
Gly
215
val
Glu
Sar
val
Gly
295
Glu
val
Gly
Pro
Glin
375
Ala

Pro

Ser

Arg
val
Pro
40

Gly
Ala
Ser
Thr
Trp
120
Ala
Ser
LYS
Ala
Pro
200
Ala
Asp
val
Phe
Ley
280
Ala
Gly
Arg
Ala
val
350
ASTI
Leu
Gly

Gin

Thr
His
25

Ala
ATy
Ala
Ala
Asp
105
Ala
Ile
Lys
Ala
Glu
185
Trp
ASH
Glu
Trp
Ile
265
Lauy
alu
Serp
Gly
Ser
345
Thr
Arg
val
Gly

Gly

31085EQPCL
cacagtatct ccatgtactc
ggaagccatc gccaacgtca
cagtcagtca agtattcaaa
gcttataaaa aaaaaaaaaa

ala

Lys
Ala
Ala
lLeu
60

LYS

Leu

Gly

el

ASD
Y et
S

Pro

Ile

s Glu

Arg
Pro
380
el
Leu

Leu

Gly
His
Gly
Val
Lys
Thi
Thr
ser
125
Lay
Gly
Thr
Tyr
Pro
205
Ley
LyS
Ser
Thr
Ser
285
Pro
Phe
Ser
Ser
Trp
365
Ile
Ley

phe

ser

Ala
Ala
30

iau
Ala
Ala
val
His
110
Glu
Ala
AsSN
Met
cys
190
Pro
Cys
ey
Ala
Thr
270
Lys
Ser
Met
Arg
Tie
350
Arg
Lau
Ala

Pro

Tht

ctgagaaaca
cccaaacggg
atattaaaaa
aaaaaaaaaa

Ala Leu
15
Ala Ala

Arg GlIn
Gly Asp

Arg Thr
80

pha ser

95

Thr Arg

His Phe
Asp Ala

Tro Trp
160

val Leu

175

Ala Ala

LYS Arg
Gin Ala

Thr #is
240

Gly Asn

255

Pro Tyr

Ley Phe
Arg Asp

val Ala
320

Glu ser

335

Leu Leu

Ser teu
Ala asp

Mat Gly
400

Ala Met

415

Ala Met

1449
1560
1580
1620



Ala
Arg
Leu
465
Leu
Gly
Ala
Gly
Tle
545
Gl
Gly
Leu
vall

Ser

625
ASH

Ser
Ala
Trp

705
val

Pro -

Phe
ASD

Thi
785

Ser
Gly
450
Gly
Pro
Glu
Tyr
Thr
530
val
Thr
The
Thy
teu
610
Trp
TvYr
Tyr
Leu
Gin
650
Arg

val

Phe

Gly
770
LYS

<210> 68
<Z211> 55

<212
<2 13>

<220>
<223> hyaluronan lyase

<400> 68

Met
1
Ala
Gly
Leu

Gly
65

Thr
Gln
Arg
Asn

a0
Met

ser
435
Tyr
Gin
Gly
Trp
Gly
515
Gly
Cys
Val
Ala
va'l
545
ASD
Ser
Ala
Ala

ser
675

s

Afa
Pro
val
Gln
Alg
755
Phe

Gln

7

PRT ) ) )
Baellovibrio bacreriovorus

lLys
ser

ser
35

Lys

Leu

420
Arg

His
Tyr
Ije
Gly
500
ASD
Leu
Lau
vatl
Ala
580
ASP
ala

Glu

Phe
Glu
20

Asn
Gly

Pro

Tle
Thr
ASP
Thr
485
Ala
vai
Thr
Gy
ASD
565
Gly
Arg
Ala
Val
L.eu

©45
Leu

Lys
Thr

Glu
725

Ala ¢

Ile
Val

Glu

rhe

5

Pra
Ite
LYS

Pro

Ala
Gly
ASp

470
va

Ala
Ada
Ala
550
His
Thr
Trp
Pro
Asn
530
Tyr

val

phe
ASD
Tyr
Ile

Tyr
70

Leu
Trp
ser
His

55
Glu

Tyr
440
Gly
Phe
Thy
Pro

val
520

g Lys

Ile

Asn

His
600
GIn
Lys
ASD
Pro
His
680
LYS
Asp
ASp
Leu
Gln
760
val

Ala

Leu
Thr
Trp
40

Ala

Pro

425
Glu

Met
Trp
Ser
Ala
E0S
Gly
Ser
Arg
Leu
Ala
585
lL.eu
va'l
Gly
His
Gly
6865
Thr
Glu
Leu
ATG
Thr
745
Gly
Asp

Glu

Thr
ala
25

ASH
Gln

val

31085EQPCL

Cys
Thr
Ala
ser
480
AShH
Gln
Trp
Thr
His
570
Thr
Glu
Leu
Ser
Gly
650
Ala

va 'l

Ala
Leu

730
f.ey

Iile

el ¥

10
Gly

ASD
val

Arg

Gly
Tyr
Thr
475
Leu
Glu
His
Phe
Gly
555
Ala
Pro
Gly
ATQ
Ala
035
His
Ser
Leu
Thr
Loy
715
Ser
ATG
5er

Ala

AsSn
Wval

460
Ala
PirQ
Trp
Leu
val

540G
Ser
Gly
Gly
Phe
Glu
620
Ala
Giy
Ala
Arg
Thr
700
Ser
ile
Leu

Leu

Ash
780

ASD

Pro
80
Leu

Page 64

Gly
445
TYr
ASDH
ASD
Thr
Ile
525
Ser

Gly s

Phe
His
Gly
605
Gln
Arg
Pro
ser
Asn
585
Ala
Gly
Ala
Lys
Ser

765
His

Ala -

val
rhe
val

Ile

Mat
670
ASP
Ata
Pro
val
Thr
750
His

Ala

Pro
30

Gin
Thr

Gl

Asn
Gly
Cys
val
4905
ser
Pro
ASDH
Arg
Ala
575
Glu
Tyr
Glu
tThr
Ala
655
Thr
Giu
Thr
Ala
Ser
735
Lys
Gly

Gly

Ala
15

Pro
Ala
val

Glu

Arg
640
Ala
ser
val
rhe
Cys
720
ASD
Arg
ala

Arg

Phe
Gly
Thr

Thr

lLYs
80



Asfl
145
Asn

Pro
Leu
Pro

225
Leu

Glu
545

Sery
Gly
Tyr
Glu
130
Gly

Leu

Asn

Ser
Leu
Lys
370
wal
Glu
Gly
ASH
vat
450
AST

Tyr

s Gy

Glu

Asp
530
ASH

<210 69

<211
<Z21iZ>
<2313>

<220>

Pro
115
Iie
Ala
Phe
Gy
Ile
195
val
Ala
Arg
ser
Pro
275
Gly
clu
ASD
Giu
Gly
355
Cys
Leu
Lys
Met

Gly
435

Gy

Leu

ser

[y P
ot fd
Wi

Lys

813
PRT _
Propionthacterium

Pro
Arg
100
teu
Arg
Ghu
Gly
he
180
Phe
Glu

Leu

Ash
ala
340
Arg

His

Lys
4720
Ile

Cys
Gly
Ty
500
Leu
Gly

TV

lL.ey

Pro
405
Har

val

Tro
val

Glu
485

Fro I

Tyr
Ile

Asn

Leu

AT
310

p His

His
Lys
His
Ala
390
val

Leu

r—ll
D

Ala
Leu

470
Ala

AsSp
Phe

Leu
550

LYS
Glu
Glu
Thy
135
Thr
val

Lys

 Tyr

Glu
215
ASD
AsSp
ASD
Trp
Ser

295
Gly

Tie

Ile

Ala

Tyr
375
Glu
va'l

Gy

2 LYS

Arg
455
Leu

Leu

> Gy

Thr
Iie
535
Tla

Trp
Asp
Arg
120
Leu
Phe
Leu
ala
Thr
200
Arg
Thi
Gly
Ala

Asn
280

Ala
440

Tr
Thr
Asn
ASD
AP
520
Lys

Gin

aCnes

Tle
va'l
105
Gly
Met
Ser
Gly
Lys
185
Arg

leu

Lau
425
Glin
Pro
Pro
Lys
Lys
505
ASD
Asp

Phe

31085EQPCL

Glin
S0
Lau
val
Gly
Cys
Met
170
Lys
Ala
LYS
Leu
Ala
250
Leu
Lys
Pro
Ley
Glu
330
Phe
Glin
Ala
Lys
Gly
410
ASh
Giu
Ty
Ata
AsD
450
Thr
Pro

Gly

Leu

Page b5

ser
Lys
TyT
phe
Ala
155
Thr
val
Thr
ser
Ala
235
ASH
ASD
Tyt
Tie
His
315
Lau
Tyr
Ile
Tro
Thr
395
Thr
ASD
Gly

Met

IRVE
475
Thr

Gly
Lys

Gin
555

Leu
Asn
Ala
Gly
140
Ala
Asn
Mel
ASD
Val

220
Gin

TYr
AsN
Lys
phe
300
Gy
Thr

Pro

Asn
380
vat
ASD
Leu
Tyr
His
460
Lys
Asp
Lys
Met
Giu

540
Thr

Me T
Leu
val
125
Leu
Cys
Arg
Pro
Ala
205
Ala
val
Sey
Lys
ASN
285
Thr
teu
Thr
ATa
LyS
365
ey
Glu
Pro
Glu
val
445
ASH
Arg
Tyr
Ala
Gly
525
Ile

Leuw

LYS
Gly
110
Pro
iTe
His
Phe
ey
120
Glu
Leuy
Ser
Asp
Pro
270
Arg
ASH
Glu
Ala
Glu
350
Asn

Pro

Asn
Pro
ASp
Trp
510
Asn

Leut

Gly
G5

Leu
Ty
Glu
sap
Pro
175
Mat
Thr
Lys
ey
LYS
25%

Ala

Trp

Lau I

Gin
va'l
335
LYS
Thr
Gin
ATy
Arg
415
Ser
Pro
Ser
ser
Phe
405
LYS

Met

Leu



<223%> hyaluronan lyase

<400> 69

Met
1
Ser

ASD
225
Lys
Thr
Ser
Let
Glu
305
Pro
Ile
ATy
Gln
His

385
Ata

Afa 5

Phe

Ala

Gly
Met
Gly
35

Thr
Ile
sar
Giu
Ala
115
ile
TYr
Gly
Leu
Ile
195
ASh
Thr
ey
Glu
Ile
275
Met

Ala

Asn
435
Glu
Gly
Ser
val

Gly

Thr Pro
5

Ala Leu

20

Pro Asp

Gly Arg
Ala Lys

Gly ser
85

ser

GIn ser Pr

100
Cys Ala

ey Ser
ASTL Pro
Ala ser

165

Pro Pro
180

RSV

Pro AsSp
Pro val
Arg Ala
Arg His
Gly Asp
260

Pro Tyr

Leu Phe

Ata Arg
ASD Arg
420

Cys Ser
Trp Ala
AsSp Met
Ala pPro
Gly Ala

500
Leu Ala

Pro

ala
310
Gly

at Met A

ser

Ser

Aryg
Ala
Trp

Ala
i

22
ASD

Arg
Phe
Ala
Cys

135
Glin

 ATQ

Arg
455
Gln
Gly

Trp

Gly ¢

Arg
Ser
ser
40

Ala
Arg
Gln
Iie
Thr
120
Tle
ASD
val
Met
Phe
200
val
Cys
ASD
Arg
Gly
280
val
His
Ile
ata
AsSp
360
Gy
Leu

Pro

ile
440
Thr

Thi
Pro
25
Ala
Arg
Lys
Thr
Thr
105
2ro
Glu
Glu
Ala
Ser
185
Glin
Val
Arg
Gly
Ata
265
Tyr
Ser
Asp
Lau
Ala
345
Ala
Trp
va'l
Glu
Arg
425
Ala
Ser
Glu
Thr
Ata

505
Trp

3LO08SEQPCE

Phe
10

Thr
ey
Th
Vil
val
50

Lys
Gly
Gly
Tyr
ASD
170
Ala
Gln
Ser
Ser
Lay
250
ASp
Gly
Gly
Glin
ASD
330
Met
Lay
Met
ASD
ser
410
Thr
Trp
Glin
Asp
va'l
490
Lys

ser

Leu

155
val
Ala

Pro

Ala

Thr
Thr

Glu

Page 66

ey
285
Phe
Arg

Arg

His
365
ASN

Pro
Tri
Tyr
445
ATy

Trp

~ Thr

Thr

Ala

ser

Ala
3

Trp

Arg

eu

ala

Ala
116
Hig

Phe

Trp A

Gty
180
val
Asn
Gly
Trp
Iie
270
Phe

Asp T

Gly
Gly
Ser

350
Arg

ser
Lel
430G
Gly

Tyt

Pro

AST
510
5er

Ala
15
Ile

Ley
495
Glu

His

Leu
Ala
ASD
ATg
ASD

30
Leu

Leu
va'l
A8
LYS
Trp

Tie



The
Lys
545
Arg
Lys
AsSN
Thr
Ile

625
Giu

Ala
Thr
Thr

705
val

Thr
val
Ala

785
Thr

<210>
<211>
<Z212>
<Z213>

Ser
530

ASD

Ala
Leuy
Pro
ASp
610
ASD
Arg
Trp
Thr
val
580
va'l
Ala
Mot
val
ASD
770
Gly

Glin

<220>

<22 3>
<400>

Mat

Leu

Glu
Gly
Thr
Ile
50

Thi
Ala
Gin
val
Ite

Gly

70

1672
FRT
Streptococcus agalactiae

Iie
Thy
Lys
35

Giu
Thr
Thr
AsN
Sar
115
ASD

Glin

Ser
val
val
565
Asp
Ala
Leu
Pro
Ala
645
ey
Gly
va'l
Thr

Arg
725

val 11

Glu
Cys
Gly

Ser
8G5

Ala
Glu
550
val

Gly
His
Ser
Ser
6530
ser
Pro
val

Arg
Leuy
716
Pro

Gly
Glu
GTn

790
Gly

hyaturonan lyase

70

Leu
535
Leuy
Glu
Asn
Le
Ala

615
ATy

Lauy i

Thr
Glu
Ser

695
Ala

Ser

ASN
775
ser

LYS LYS LYS Tyr
5

ITe
20

Thye
val
Thr
Ala
Lys
100
Gly
Lys
Gly

Leu
Thy

Lau

val
Ser
Glin
Gin
70

His
Leuy
Tirp
AsSh

val
150

Ser

Thr
135
Ser

520
LY5

Thr
His
APg
ASD
60O
Asp

LYS

Ser
40

Glu
iey
Thr
Lys
His
120
Ala

Ley

Ala
Thr
Arg
val
585
Gly
val
val
val
Ser

665
Phe

Gly A

Trp

val

! Pro

745
IRV

Ala
Arg

Arg

Ile
Ser
25

Glin
Ser
Ser
Mat
AsH
105
Thr
ASp

ser

3108SEQPCT

Arg
ASD
LYs
570
Ser
val
Ala
Lys
Thr

6550
Arg

val

His
810

MetL
10

Tyr
tle
Thr

Asn

Arg
val
555
val
Ser
Gly
Thr

Gly
635

H1s H

Ser
val
Leu
Pro
715
Thr
Glin
LYS
Thr
Thr

795
ASp

Leu
Gin
Afg
Thr
Pro
75

Glin
ASp
Ala
ser

Asp
155

Ley
540
Thr

Ala

Leu
Leu
700
Ala
Arg
Lys
Thr
Lew
780
Leu

Arg

Tyr
Ala
ASD
val
50

Thr
val
Phe
Arg
Pro

140
Lys

Page &7

525
Trp

Thr
Say
Thr
Tyr
605
Lys
Asp

ASp

5 Thr

Arg
685
Thr
Thr
Glu
Arg
Ala

765
His

Ala

Ser
LYS
Thr

45
Lys

Ala 5

val
Asn
Glu
125
Ile

Gly

val
ASD
Ser
Ser
590
val
Gly
Glu
Arg
MatT
670
Asn
Lys
Cys
Ser
Gly
750
Asp
val

Arg

Ala
Ala
30

Gin

Glu

ASD
Gin
110
Trp
ile

Phe

Pro
655
Ala
ASD
ASD
Gly
Ala
735
Ser
Ser
ASD

Gin

Leu
15

Glu
Thy
Thr
Thr
ASn
95

Thi
Ser
GIn

Arg

Leu
Ser
560
Thr

Glin

Trp
Ile
540
val
L.eu
Ala
Pro
Gly
720
Asn
Ley
His
Thi

val
200

Tle
Glu
Asn
ser
Ala
80

Glin
ASN
Ata
Arg

Gly
160



290
Tyr

Gly
ASD
Asn
LYS
370

ser

Ala

Thr
ASN
450
Val
Thr
Pro

L.eu

Leu
530

Lys A
Gly

ASE N

Thr

Ile
610

Met &

Ala
Asn
Thr

ASD
690

Sy
675
Tle

Gin
Ila
180
Lys
Th

va't

Glu
260

Ala 1

Asn
Ile

phe
34G

Lys
165
Giu
LYS
Thr
Ser
Thr

245
His

» ASD
. Thr

550
AsD

ASD

AsSn

Asn
LYS
215
val

ASD

ASH
535
Thr
His

Gly

W
M
-

Leu
615
Ser
Ley

Ley

- Ty

T ASNh

595

Asn
ASH
200
H1s

Thr

Let
ASn
360
Ala
Trp
Tyr
The
Ala
444
ser
ala
Thi

Arg

Asp |

520
Thr

Ata

Thr ¢

Lew T

ASH
&G0
Pro
Ile
Arg
ASp
ASD

680
Lys

ASD
Lys
135
Thr
Thr
Ley
Ile
vali
265
Tyr

Leu

Ley
665
val

Met

J108sEQPCL
Pro Thr Lys

170
Ala

AT
Leu
Glu
Ser
250
Thr
val

Gly

- Gly

LysS

va'l
K70
Glin

Gly

ey T

Thr
Ley
235
Mat

Thr

GIn

Leu
205
Tie
Tyr
Ala
Tle

Y5
285
va'

Pro
Mat
605
Gly
Ala
Ley
Tle

Leu
685

Ser T

Giu
175
Leu

Ser

AsSn
655

Thr I

Ser

val



Thr Lys
705
Leu Ala

‘His ser
Arg Gly

Gln Ser
770

Mot Ala

785

Glu Phe

val Thr
rhe Ala

Ala Gin
350

Ser Asn

365

Asp Gln

Gly Lys
Thr Lys

Tyr Ile
930

Thi Gly

945

val ser

Asp Ser
ASp LV3s

Lys Gin
1010

Lys His

1025

Lys Ala

val Tyr

<z10> 71
<211> 10
<?1%> PR

Ser
915
Phe
Thr
ASH
Tyr
Leu
995
Gin
ASD
Gly

Tyr

72
T

Leu
TYr
Arg
740
TV
TYr

Thr

. Ser

Thr
820
Ala

Gly

LYS
Tle
300
va'l
Pha
Trp
Pro
Gly
980
Ala
val
ASD

Leu

Gin

10606

Tyr
1045

Ser Asn
710
Ala Glu

Leu Asn
Gly Asp

Asn His
775

Glu Lys

790

His ser

Asp Phe
Met Asp

val Tle
855

Thr Asn

870

Asp Ser

Ley Lys
Leuy Glu

Asn Ser
935

Ser Ile

950

Ile Thr

Met Met
ser Lys

TYP ASD
1015

Glu Ser

1630

Leuy val

Leu
Lys
Tyr
Gly
760
Pine
ASD
Lys
val

Phe
840

Leu /

Gly
Lys
Glin

ser
920

31085EQPCL

Ser
ASD
Glu
745
Met

Trp

ASp
Gly
825
Thr

Ile
Thr
Ala

a05
LyS

Thr 1

ASH
Ile
val

Glu

1000

Lys

bey |

Gln

Pro Gin Thr Met

ATg
Ser
Pro
985
val

AsSn

Lys

Thr
1065

Thr
Phe
730
Gly
Phe
Pro
LYyS
Ala
810
ser

Asn

ASD

ASn

val
1450

Phe
715
Gly
Met
Tyr
Thr
Arg
795
Lys

va'l

Ser
955
Lys
Ile
Ley
Gin

Asn
1035

Asn
Phe
ASTY
Leu
val
780
Glu

Glu

ASp

leu

Thr

1020
Gln

Ser
Ala
ASD
TYr
765
AST
ASD
LyS
Leu
Arg

845
val

Ser

Thr

Gln

Arg f

925

Arg i

Asn
ASD
Arg

Glu

16405

Trp

Phe

Gly Asn Asp

Lys Thr Asp G1in

<213> Streptococcus agalactias 18R521

<220

<223> hyalurconan iyase

<400 71

Mat Glu 1

iR
Leu Gly
teu Thr

Asn Ile

Lys
35

Glu
Thnr

Thr

Lys Lys Lys His
3

Tie
20

Thr
val
Thr

Ala

Leu
Thr
Leu
GlIn

Thr

val Asn
Ser Thr
Gln Thr
Gln Asp

70
His Ser

Arg

ASN
Ser
40

Glu
Ley

Thr

Met
10

Tyr
Tie
Thr
Asn

LyS

Leu
Gin
ATQ
Thr
Pro

75
Gin

Tyr
Ala
ASD
va'l
60

Thr

val

Page 0O

ser
Lys
Thr
45

Lys
Ala

val

Met Asp Arg

Leu Ser Ley
735

Glu Asn Thr

750

AsSn Ser Asp

Fro Tyr Lys
Thr Thr Lys
Thr Gly GiIn

Asn Asp His
830
Thr Ley Thr

Thr ser Tle

AsSn Lys Gly
975

Thr Ser Phe

950

AsSH 5er Ser

Ala val Iie

Lys Met Asn
1040
Tyr Gln Asn
1055
Ley Ala Tle
1870

Ala Leu Tle
15

Ala Glu Glu

30

GIn Thr Asn

Glu Thr Ser
Ser Thr Ala

Asp Asny Gln



Thr
Pro
Trp
Thr
145
Ala
Lys
Tle
Thr
Lys

225
The

val
Gin
Ley
305
Ser
Gl
Gly
Gln
ASD
385
Ser
Gln
Arg
val
Gly
465
Fhe
va'l
Ala
Gly

Leu
545

ASD
Gly
Glu
Trp

ASp

val
Iie
130
Glu

va

Met

ser
210
Leu

Gly ¢

ASp

Asn T

Tyr
290
TYr
Gly
ASp
ASI
lys

370
Ser

Tle
Thr
Asn
450
val
Thr
Pro
Leu
Leu
530
Lys
Gly
ASN
Thr
Iie
616G
Met

Asn
Ser
115
ASD
Gln

Thr

2 ASD

Glu
195
Gly

Asn

val
435
Lys

Pro
ASD
ASD
Gly
515
Ley
ASH
Ser
va'l
Asp
595
ASn

Ser

Lys
100
Gly
LYS
Gly
Gin
Ile
180
Lys
Thr
val
ala

Glu
260

Ala
Ley

Ash

phe
340
val
AsSp

His

ASHi
420
Lys
Asp
Arg
Ala
Awia
500
Gly
Arg
Leu
Ty
Leu

580
Tyr

Arg

85
Glu

Sar
Glu
Gin
LYs
165
Giu
Lys
Thr
Sar
Thr

245
His

L.eu A

Thr
Ala
Ile
325
Thr
Tyr
Glu
Thr
Thr
405
Pro
Glu
Ile
Sar

Glu
485

Gly -

Asnh
LYS
phe
Iie
565
Tle
LYS
Ser

Gly

Leu
Trp
ASN
val
15¢
val
Thr
ASD
ASn
Glu
230
Phe

Piro

val

Thr
135
Ser
Asn

Ser

His

ser

Leu
615
Ser

Lys
His
120
Ala

teuy

Pro
Asn
280
ser
Ser
val
Leu
AST
360
Ala
Trp
Tyr
Thr

1 Ala

440

y Ser

Aa

Thr

AT

ASD
520)

The j

Ala
Thr
Lat
ASn
&G0
pPro

Ile

Leu

val
265
Tyr
el
Tnr
Pro
ASp
345
ASD
Lys
Lys
ATy
Tle
425
Trp

Thr
Tyr
Lys

505
Met

Thr
ASH
Thr

585
Gln

Leu ]

Ser

31085EQPCL

a0
Gly

Ser
Lys
Sar
Pro
170
Ala
Arg

Leu

Giu

2 Sep

250
Thr

val

ASD
Ala
ser
Asp
155
Thr
Gly

Leu

Leu
235
Met
Thr
phe
LysS
val
315
ser
Trp

Ash

Leu
395
Leu
Lys
His
Trp
Ala
475
ASD
Leu
Arg
Glu
Ala
555
Ala

Leu

rhe
AT(Q
Pro
140
Lys
Lys
Gin
Trp

lLys
220
Tyr
Lys
Gln
Asn
Ile
200
LYS
val
ASAN
Met
Lys
380
ASD
Gl
AsT
Gin

Trp
460
Leu

Pro I’

ASD
val
Lys
540
Giu
Tyr
Leu
ASp

Lys

Asn
Glu
125
Ile
Gly
Lvs
Ala

Leu
205

Ile -

TYr
Ala

Ile

LYS
285
vai

Thr
AsSp
Gin
365
Thr
ASDH
ASD
Glu
Asn
445
ASD

Met

AsSh
Lys
525
Thr
Gly
Thr
Pro
Met
605
Gly

Ala

Ser
Ala

val
350

Lys |

Ile
Leu
Leu
Lys
430
phe
Phe
Asn
Glu
Dy
510
fle
Ser
Phe
Gly
Ile
590
va'l
Glu

Ser

ASD
sSaer

335
Thr

Asn
Ala
4715
Ala
Tyr
Ghu
ASH
His
485
Phe
Iie
His
TYr
Ala
575
Iie
Tyr

Leu

Ser

Astt
Ala
Arg
Gly
160
Val
ATG
Met
pro
Gly
248
Pro

ser



625

Ala Ala

Ser Asn

Ite Thr

Ser Asp

Thir Lys

705

Leu Ala

His Ser

Arg Gly

Gln Sser

Met Ala

785

Giuy Phe

val Thr

Phe Ala

Ala ¢In

s5er Asn

265

Asp Gln

Gly Lvys

Thr tys

TYr Ile

Thr Gly

945

val Ser

Asp Ser

ASp LyS

Lys GIn
1010
Lys His

1625

Lys ala

val Tyr

<210>
<211>
<21Z>
<2 13>

<220>
<223>

<4005
1

72
10
PR

Ala
Glu
Serpr
675
Ile
Pro
Tyr
Lys
Trp
755
His
Gly
Met
Gly
Leuy

835
LYS

Arg
Thr
sSear
915
Phe
Thr
ASH
Tyr
Leu
95
Gn
ASD
Gly

Tyr

81
T

vatl Gglu val
Glu Arg Asn
660

Asn Lys Phe
Ala Asn Met
Leu Lys Ser
Tyr Asn Ala
Arg Thr Leu
740

Tyr Thr Gly
Tyr Ser Asn
The Thr Gly
Ser Lys His
Thr Sar Asp
820

Ala ala Met
Gly Trp val
Lys Asn Thr
Lys Asp ASD
Ile Asp Leu
900

val pPhe Leu

Phe Lys Asn

Trp Asn 5er I

350
Pro Phe Ile

Giy Tyr Met

980
Ala Asn Ser

val ITle Tyr

Asn Gln Glu

1030

ey
Leu
Tyr
ASH
695
Asn
Glu

Asn

Lys

ASD

1015

phe
840
ey

Gly

LYS
Gin
ser
G520
Thr

AsSh

Iie

" val

Glu

1000

Lys

Gly
Leu
665
val
MeTt
Ser
AsSD
Glu
745
Met
Trp

Ala

Thr
Ala
9505
Lys
Ile
ATy
Ser
Pro

985
val

Asn S

Ser Leu ITle

Leu Tyr Leu val Glin Lys

1045

Gln Pro Gln Thr Met Thr
1065

1080

31085EQPCL

Phe
650
Ile
Pha
Ley
Thy
Phe

730
Gly

Asn

val
1050

635
Leu

Ser
ASD
ASN
Phe
715
Gly
Met
Tyr
Thr
APG
795
Lys

val

Ser
955
Lys
Ile
ey

GIn

Arg
Thr
Asn
ASp
700
ASN
pPhe
Asn
Leu
val
780
Gl
Glu
LYS
ASD
Ile
860
val
Thr
Gin
Gly
Glu
840
Lys
His
ASD

Leu

™hr
1020

Leu
Tle
Leu
685
Ser
S5er
Ata
ASD
Tyr
765
AsSH
ASp
Lys
Ley
Arg
345
val
Ser
Thr
Gln
Arg
925
Arg
AST
ASD
Arg
Glu

1005
Trp

Asn Gln Phe

1035

Gly Asn AsD

Lys Thr Asp Glin

Streptococcus agatactiae serotype Ia

hyalurconan lyase

72

19

“Page 71

640
Ala Asn Met
b55
Lys Thr Ile
670
Lys Ser Tyr

Thr val ala

Met Asp Arg
720
Leu Ser Loy
735
Glu Asn Thr
750
ASn Ser Asp

Pro Tyr Lys

Thr Thr Lys
200
Thr Gly Gin
815
Asn ASD His
£30
Thr Leu Thr

Phe Leu Gly

Thr Thr Tle
286
Tyr val Asn

Phe Thr Asp
910 .
Asn Iie Gly

Lys Glu Gin

Thr sSer Ile
9560
Asn Lys Gly

Thr Ser pPhe
990
ASN Ser Ser

Ata val 1le

LYys Met Asn
1040
Tyr Gin Asn
1055
Leu Ala Iie
1070

Met Glu Tle Lvs Lys Lys His Arg Ile Met lLeu Tyr Ser Ala tau Ile
5

15



Leu
rhe
ASH
Thr
65
Thr
Thr
Tle
Ala
ser
145
ASDH
Thy
Gly
Leu
Thr
225
Leuy
Met
Thr
Phe
Lys
305
vail

Ser

The
Lys
35

Giu
Thr
Thr
AsD
LYS

115
ASD

Gly
Lys
Ala
195
Leu

Tyr
Ala
Iie
275
Lys

val

Thr /

ASD
355
Gin
ASD
Gly
ASD
Glu
435
Asn
ASD
Met
Iie
ASD
515
Lys

Thr

Tie
20

Thr
val
Thr
Ala
Lys

1G0
Lys

Trp £

Ile
Phe

Tyr
180

phe |

Ser

Tyr

Glu
Lys
260
Glu

Leu
Thr
Pro
Glin
Thr

85
Glu

val
Ser
Gln
Glin
70

His
Leu
ASD
Thr
Arg
150
Gly

val

Pro
230
Gly
Pio
Ser
Tyr
Ile
310
LyS
Thr
Ile
Asn
Leu

350
Asn

ASH
Thr
Thr
55
ASD
Ser
val
Lys
Tyr
135
Thr
Ala
LyS
ile
Thr
215
LVS
Thr
Lys
va'l
Gln
295
len
5er
Glu
Gly
Gln
375
ASD
sSer
Gin
Arg
Val
455
Gly
Phe
val
Ala
Gily
535
Ley

Asn
Ser
40

Giu
ey
Thr
Lys
LYS
120
Tie
Glu
vl
Phe
Met

200
ser

<

Giy
ASD
A5

280
Tyr

pro
ey
520
Leu

LysS

ser
25

Gln
Ser
ser
Met
AsSH
105
ser
ASD
Gln
Thr
ASD
185
Lys
Gly
ASn
Ser
Ser
265
Thr
Thr
Pro
Lys
ASry
345
His
Leu
ASH
Glin
Thr
425
val
Lys
Pro
ASp
ASD

505
Gly

3108SEQPCL

Tyr Gin
Tle Arg
Thr Thr

Asn Ser
75

Lys Gin

90

Gly Asp

Gin Trp
Gln Thr

Gly Gin
155

Gln Lys

17¢

Tle Glu

Lys Lys
Thr Thr

val ser
235

val Thr

250

Glu His

aAla Leu
tey Thr

ser Ala
315

Ile Tle

330

phe Thr

val Tyr 2

Asp Glu

Arg Thr
395

Leu Thr

410

Ast Pro

Lys Glu
Asp ITie
Arg Ser
475
Alta Glu
480
ata Gly
Gly Asn

Arg Lys

Leu Phe

555
Page 72

Ala
Asp
va'l
60

Thr

val

Phe
Val
525
ASH

Thr

Gin

ASH

150
ASH

His
Thr
ASn
Pro
270
ASN

Ser

Gl

Thr

Thr ¢

Thr
ASD
95

Lys
Tyr
ASN

Ser

: ASD

175
Lys
Thr
Thr
Ley
Ile
255
val
Tyr
Leu
Thr
Pro
335
ASD
ASD
Lys
Glu
Arg
415
Ite
Try
Ala
Thr
Tyr
495
Lys

MeT

tle 1

Thr



Ala
Ala
Leu
leu
val
625
Glu
Ley
Sar
ASD
ASt
705
rhe
Gly
Met
Tyr
Thr
785
ArQ
Lys
val
rhe
Leu
865
Gly
Lys
Glin
Ser
Thr
945
Ast
Tte
val
Glu
LY5S
1025
Leuy

Glin

Glu Gly
Tyr Thr

Leu Pro
595

ASD Met

610

Lys Gly

Ala Ala
Arg Leu
Thr Ile
675
Asn Leu
690
Asp Ser
Asn Ser
Phe aAla
ASH ASD
755
Leu Tyr
770
val Asn
Giu Asp
Asnh Ser
Gly Ser
835
Thr Asn
850
ASN ASD
val Gly
Thr Pro
Ala Ser
Lys Glu
930
Iie Asp
Arg Thr
Ser Glin
Pro Asn
995
val Giu
1018
Asn Sear
Ile Asn

Lys val

1675

Phe
Gy
580
Ile
va'l
Glu
Ser
Ala
660
Lys
Lys
Thr
Met
Leu
740
Glu
AsSh
Pro
Thr
Lys
820
val
Trp
LYs
Asn
Tyr
800
Ser
Pro
Ile
Sar
Lys
980
Ile
Lauy
Gin
Asn

Gly

1060

Tyr Ala Asp Gly Ser

565

Ala Tyr Gly Asn val
585

ITe G1n Glu Thr Asp

Tyr Lys Trp Ile Asn
615
Ley Mel Asp Met Ser
630

Ser His Ala Ala Ala

645

AsSn Met Ser Asn Glu
665

Thr Iie Iie Thr Ser

Ser Tyr Ser Asp Tle
695
val ala Thr Lys Pro
710

Asp Arg Leu Ala Tyr

725

Sar Leu His Ser Lys
745

Asn Thr Arg Gly Trp

Ser Asp Gln Sar His
775
Tyr Lys Met Ala Gly
790
Ile Lys Lys Leu Met
805
val Met Thr Gly Gin
825
Lys Leu Asn Asp His
840
Asp Arg Thr Leu Thr
855
Iie val Phe Leu Gly
870
val Ser Thr Thr 1le
885
Thr Thr Tyr val Asn
905
Gin GIn Phe Thr Asp

Gly Arg Asn Tle Gly
935
Glu Arg Lys Glu Glin
950
Lys Asn Thr Ser I
965
His ASp ASn LyS

4
i

e

Gl
98
Ph

D g

ASp Arg Thr Ser
1060

Leu Glu Asn Ser Ser

1015
Thr Trp ala val Ile
1030

Gln Phe Lys Met Asn

1045

Asn Asp Tyr Gin Asn

31085£QPC]

Tyr
570
Leu
Tyr
Gln
Arg
Val
650
Glu
ASN
Ala
Leu
Tyr
730
Arg
TVr
Tyr
The
Asn
810
val
Fhe
Ala
Ser
ASD
890
Gly
Thir
Tyr
Thr
va'l

$70
ASD

LyS

Lys
10650

Tie Asp
Ile Asp
Lys Ite

Ser phe
620

Gly Arg

635

Glu vai

Arg Asn

tys Phe

Asit Met
700

Lys Ser

715

Asn Ala

Thr Leu
Thr Gly

S5er Asn
780

Thr Glu

795

Arg Tyr

Thir Gly
Ala Leuy
Gin Lys
560
Asn tle
875
Gin Arg
Lys Thr
Lys Ser
Ile phe
940
Gly Thr
955
Ser Asn
ser Tyr
Lys teuy

Gin Gin
1020

Gly
Ser
605
Leu

Ser

Leu
Tyr
685
Asn
ASn
Glu
AsSn
ASD
765
His
Lys
ASD
Thi
Ala
g45
Gly
Lys
Lys
val
va'l
62%
Phe
Trp
Pro
Gly
Ala

1005
val

Thr Asn val
Leu Thr Gln
550

Asn Gln Glu

Pro Leu Tle

Lys Leu Leu

720
Lys Asp Phe

Asn Thr Asn
AsSp Asp Ser
89%

Asp Leu Lys
Phe Leu Glu
Lys ASn Ser
Asn Ser Tile
phe Tie Thr
875
Tyr Met Met

8990
Asn Ser Lys

Ile Tyr Asp

His Asp Asn GIn Glu Ser

1635

1040

Ala Gly Leu Tyr Leu val

1055

val Tyr Tyr Gln Pro Gln Thr

1065
Met Thr Lys Thr Asp Gin Leu Ala Ite

1080
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<230> 73
<Z211> 98
<Z12> PR

<213>

<220

<223>

<400> 73

Met
1
ASN
Thr
ASD
ser
G5
Asp
LYS
Thy
Thr
Leu
145
Ile

val

Fyi
ey
Thr
225
Piro

Asp

ASp ¢

LYS

Lys

Trp
Ala
Thr

385
Tyr

Lys -

Met
Ile

Thr

Lys
Gly

ser

Tle
450
Lvs

4
T

Gln
ASp
Ala
35

Ser
ASD
Thr
Gly
Loy
1158
Thr
Leu
Mat
Thr
Phe
19%
Lys
EY
Sar
Trp
ASn
275
Ile
Leu
Ley
Lys
His
355
Trp
Ala
Asp
Leu
Arg
435
Glu

Ata

val
Phe
20

Arg
Pro
Lys
Lys
Gin
100
Trp
Lys
TY "
Lys
Gin
180
ASN
Ile
Lys
val
Asn
260
mMat
Lys
ASD
Glu
AsDN
340
Gin
Trp
Leu
Pro
ASp
420
val
Lys

Glu

val
5
Asn

Glu -

Ile
Gly
Lys

85
Ata

AsSnh
AsSp
325
Glu

Ash

nyaliuronan lyase

Glin
Asn
Ala
40

ATy
Gly
val
Ay
Met
120
Pro
Gly
Pro
Ser
Tyr
200
Tle
Lys
Thr
Ile
ASH
280
Leu
Asn
Lys
Ite
ASn
360
e
Tyr
fhe
Lys
Glu
440
ser

Ala

Thi

Pro
25

Trp
Thi
Ala
Lys
Ile
165
Thr
Lys
Thr
Lys
val
185
Gin
Leu
Sar
Glu
Gly
265
Gin
ASD
Sey
Gln
Arg
345
val
Gly
Phe
val
Ala

425
Gly

ASH

3108SEQPCL

Streptococcus agalactiae serptyps IIT

Gln Asn Lys
10

val Ser Gly
Ile Asp Lys
Glu Gln Gly
val Thr Glin
phe Asp Ile

90
Met Glu Lys

Leu Asn val
Gly Ser Ala
Asp Ser Glu
170

Asn Thr Ala

Tyr Thiy Leu

Glu Leu
Ser Trp
30
Glu Asn
45
Gln val
Lys val
Glu Thr
LyS ASp
110
Thr Asn
125
Ser Glu
Thr Phe
His Pro
Lew Asn
Thr Asn

205
Ala Thr

Thr Lys
Tyr AsSp
Glu Thr
285

Thr Phe
Thr Ala
Pro His
Glu ser
rle Giu
365

ser Ite
Glu Ile
Gly Tyr
Asn Loy
Lys ASD

445
Phe Thr

val
i5

Ser
Thr
Ser
Asn
Ser

85
Asn

Sey
335
iLeu
Gly
Thr
LYS
Phe
4715
val
AsD
Thr

His

Lys
His
Ala
Ley
Ile
20

AS
Asn
His
Thr
Asnl
160
Pro
Asn
Ser
Ser
val
240
Leu
Asn
Ala
Trp
Tyr
320
Thy
Ala
Ser
Ala
Thr
400
Arg
ASD
Thr
Ala

Thr



465
Asn

Thr
Gln
lLeu
Ser
E45
Gly
Leu
Val
Met
Ser
625
ASD
Glu
Maetr
Trp
ala
705
AsSD
Gly

ASDH
e
945
LYs

Thr

val
Gln
Glu

Ile

Ser
Glu
Asp
850
Thr
Gin
ASA
Glu
Ser
G30
ASn
val

LYS

Ala
teu
Leu
515
val
Glu

Leu

5, Ser

Asn
595
AsSn
Fhe
Gly
Mat
Tyr

675
Thr

Arg G

Lys

©val

Trp
755

Lys .

Ash
Tyr
Ser
Pro

335
Iie

Lys
Ile
Lay
915
Gin
Asn
Gly

Thr

<210> 74

Glu
iLYS

740
ASD

Val
Thr
Gin
820
Gly
Glu
Lys
His
ASD
900
Leu
Thr
Gln

Asn

ASD
980

The
485
Pro
Mat
Gly
Ala
Lets
565
Ile
Leu
Ser
Ser
Ala
645
ASD
Tyr
ASH
ASD
Lys
725
Lell

Arg

e val

ser
Thr
305
Gln
Arg
A
AsH
Asp
385
Arg
Glu
Trp
Phe
Asp

985
Gglin

470
Gly
Tie
val
Glu
S5er
550
Ala
Lys
LySs
The
Met
6530
Ley
Glu

Asn

Asnt ]

Thr
B70
ASD
Thi
ASn
Ala
Lys
950
Tyr

Leu

Ala
Ile
Tyr
Leu

535
S5er

Ser
Tyr
585
Thr

Tyr
Gin
Lys
520
Met
His

Met

Phe
Ser
9290
Tie
ASn
AST

Ife

Gty

Giu
505

Trp -

Asp
Ala
ey
Tte
585
Ser
Thr
Leu
His
Arg
665
Gln
Met
Glu
val
Phe
745
Ala
ser
ASD
Gly
Thr
325
Tyr
Thr
val
Asp
ASD
4905
Lys
Lys
Lys

va'l

31085EQeC]

Asn
480
Thr

Ser
550
ASD

Ser

Phe
Thr
730
Ala
Gin
ASn
Gln
LYS
810
Lys
Ile
Gly
Ser
ser
350
Lys
Glin

His

Ala

Tyr
970

475
val

AsSp
Asn
Ser
Ala
555
Glu
Ser
Tle
Pro
Tyr
635
Lys
Trp

His

Gly

Met
715

il

Giy

Leu

Ash
375
TYr
Leu
Gin
ASp
Gly

955
Tyr

Leu
TYr
Gln
Arg
540
val
Glu
ASN
Ala
Lay
620
Tyr
Arg

Tyr

Thr
700
Sey
Thr

Ala

Page 75

Iie
LYS
Ser
525
Gly
Gl
Arg
Lys
ASN
605
Lys
Asn
Thr
The
ser

L85
Thr

Lys
Ser
Ala
Trp
765
AST
ASD
ASp
phe
Lys
845
ASH
Phe
Tyr
AN
Ile
925
Gln
Tyr

Pro

Asp
Ile
516
Phe
Arg
val
Asn
Phe
580
Met
Sar
Ala
el
Gly
570
AST

Glu

Asp
Met
750
val
Thr
ASD
ey
Leu
330
ASDN

Ser

Met
Ser
910
Tyr
Glu
Ley

Gin

Le
Leu
575
Tyr
ASH
Asn
Glu
AST
655
ASD
His
Lys
Serp
Phe

735
ASD

AsD
Ser
Lys
815
Glu

Ser

> Thr

Met
895
Lys
AsSD
Ser
Vil

Thy
975

480
Leu

ASH
Pro
1le
Arg
560
ASD
ASTI
LYs
Leu

Lys
640

Lys
a00
Gin
Ser
Thr
AST
Ile
R80
val
Glu
LYS
Leu
Gin
960
Met



<211> 80

7

<Z21Z2> PRT
<Z213> Staphvlococcus aureus

<2 20>

<223> hyaluronan Tyase

<400> 74

Met Thr
1

ey Met

ASp LysS

Tvr Glu
50

Lys Tyr

65

Glu Lys

Arg LYS
His Met

ArG AsSh
130

Lys Asp
145 .
ASp Lys

LYS Asn
sSer Leu

Glu Lys
210

ASp Lys

225

Asn Leu

Glu Asp
phe Thr

Tyr Lys
290

Ala Tyr

305

Ile Lys

Lys Ser
Meti Met
Ser His

370
Asp Ala

385
S58r Seér

saer Tyr
Ilte Ser
Asp Arg

450

sSer Met
465

Tyr
Ala
His
35

LYS

ASD

Giy

Sar
Lys
435
val

Thr

ATy
Gly
20

Gin
Leu
Glu
Ala

Leu
106

AsN
180

Asn T

Lys
Leu
ASp
Asp
260
val
Gly
val
Thr
Tle

340
Leu

Ala s

ASD
Giu
ASDP

420
ASN

Ser

Ile
5
va'l
Tie
Arg
ASh
Thr
85
Trp

Thr

Lys
Ile
Ala
Asn
ASH
76

ASH

Ser

Leu ]

Thr
ser
230
Zer
Met
ASD
Tyr

Lau
310

rhe A

ASD

ATy

Ser
390
ASD
ASD

Leu

© His

ASN
470

LYS
Thr
val
Thr
Pro
Leu
Gly
Arg

Leu
135

ey H

Leu

(strain

Trp

Ala
40

Trp
ASD
Leu
Ala
ASN

120
Asn

Ser
Tro
Leu

200
Pro

Gln
ASn

25
ASD

Met
Lys
Glu
1035
Ite

Thr

s Lys

Giu
ASp
185
Leu
ile
LYS
LYS
Ser
265
Thr

His

3108SEQPCL

coL)

Lys Leu
Gly Gly
Thr Asn
Asp val
iys 1Lvs
75
Glu Met
Thr Leu
Glu Lys
Asp Glu
Asn Ala
155
Asn Phe
Tyr Giu
ASH ASD
Lys Thr

ATa Glu

Ser Leu
teu Lys
Leu Asp

Tyr Glu
475

Ser
Glu
val
AsSh
60

LYS

Lys

Glu -

Ile
Ash
140
Tyr

Thr

Gln
phe
220
Leu

Glu

Ser F

Glu
val
300
Gln
Asn
Tie
Arg
Leu
380
Lys
Asn

Met

Phe
460
Ser

Page 76

Tyr
445
Ala

Ile

Arg
30

Thr
Gly
ASD

Glu

* ASN

110
Glu

<
"

<
N

Thr
Thr
199
Ser

Pro

Asn
270
Asn
TV
Met
Thr
Lys
350
Asnh
Arg
Ile
TV
ASD
430
ASB
Phe

Asn

Thr
15

Sar
Pro

Tyr

Ile
255
LYsS
Gly
Thr
Pro
Thr
335
Gly
Glu
ey
val
Leu
415
Asn
ASp
Gly

Gly

Leu
val
ASD
ASD
Thr
Gly
sSer
Met
val
Pro

160
Gly

Glu
Ser
Gly
240
Gly
val
phe
Gly
Mat
320
Leu
Giu
Thr
Sap
Lys
400
ASH
Ser
Met
Leu

Glu
480



ASD
Leu
625
Lys
Glu
Glu
Leu
val
705
Glu
ASD
ey
Glu
Gly

785
val

<210>
<211>
<232>
<213>

eu
Asp
Arg
ASp
530
ASp

Leu

> ey

Thr
Lys
610
Glu
Pro
Ile
Vai
Tyr
590
Thr
Ser
Tie
Lys
Ser
770
TV

220>

<223
<450>

Met
i
Leuy
ASD
Tyr
LYS
65
Glu
ArTg

ASD

Thr
Met
Lys
Glu
50

Tyr

Asn

75

420
PRYT
staphylococcus aureus

75

Lys Gly
val Lys

500
Leu ser
ASD Lys
Gin His
Thr Ala
Gly Thr

580
Tle Glu
Gln Thr

Ser Thr

Asn Lys
560
Thr G1n
Pro Gly
val val
val Trp
ASH ASN
740
Lys Lys
755
Thr Asn
ser Tle

Phe Glu

TYr Arg

Ala cly
20

His Gln

35

Lys Leu

Asp Glu
Glu Ala

Tyr Leu
100

c Thr Arg

Trp
485
His
Gy
Lys
Ala
Lys
565
Gly
ASN
Thr
ASD
Thr
645
ser
Lvs
Leu
Lys
Ala
725
Thy
ASD
ser
Thi

Leu
805

Met
Su

va'l
Ile
ATg
ASQ
Glu
85

Trp

Thr

His
Tyr
Thr
Sar
Ser
550
Lys
Ile
Arg
ASH
Thr
630
val
Gin
Hig
Ser
Gin
710
Gly
Lys
ASD
Ala
AST

790
Thr

hyvaluronan lyase

LYS
Ile
Ala
Asn
Asn
70

LYS
Glu

TYr

The
His
Thr
Ser
535
Ile
Ser
Lys
Lys
ser
615
LyS
Lys
Lys
Serp
Lys
595
Gl
val
val
Asnh

ser
775

LYS
Lys

Lys
Thr
val
Ile
55

Pro
Leu

Ser

ATg

Gy Ala

Asp Asnh
505

Thr Leu

520

Lys Thr

Gly Met
Tyr Phe

Ser Thr
585

Ala Asn

600

ASD ASD

Lys Asn
Lys Glu

Asp Thr
665

Asn Ser

680

Asp val

ASp Asp

Asn Tyr

Giu wval
745

Thr Tyr

760

Asp Tle

Asn Thr

(strain

Trp Gin

Leu Asn
25

Ala Asp

40

Trp Leu

ASp Met
lLeu Lys
Ser Lys

105
ASH_ITE

3108SEQPCL

Gly
490
Phe
ASp
Pha
ASH
ile
570
ASD

Gly

Met Ser
Trp val
Asn Glu
val Gly
540
Phe Glu
555
Leu Asn
Ser Ser
Tyr Thr
Glu Asn
620
Gly Tyr
635
His Thr
Lys Thr
Asn Lys
Lys Thr
700
His val
715
Asn Ser
Ala Lys
Cys Ser
ser Lys

Thr Ser
795

MRSAZ52)

ASp

Giu

Leu Ser

Gly Glu
Asn val
val Asn
&0
Lys Lys
75
Met Lys
Leu Asp

Lys Tie

Page 77

Tyr
Thr
Ile
525
Gly
AST
ASp
Lys
Leu
&35
Asn

His

Thi
Phe
Gin
45

Tyr
Phe
Thr
Thr

ser

Ley
Ala
510
Leu

Ile
Arg
30

Thr
Gly
Gliu
Glu
LYS

110
GIu

Tvr
495
ASP
Lys
Lys
AsSp
Ile
575
Pro
Thr
val
Leu
Trp
655
Tyr
Tyr
ASD
ASD
Thr
735
Phe
Asn
Met

Ser

Thr
15

ser
Tht
TYr
ala
sSer
95

Ser

Ala

Asn
Met
Asp
val
Lys
560
val
val
ASD
Phe
Asn
540
Lys
Tyr
val
Glu
ASN

720
Phe

Pro
Thr

Gly
800

Leu
ile
ASD
ASp
Thr
80

ASD
Ala

MeT



Lys His
130

Lys Asp

145

ASp LYS

Arg Asn
Ala Leu

Glu Lys
210

Asp Lys

225

Asn ey

Glu Asp
phe Thr

Tyr Lys
290
Ala Tyr
305
Ile Lys
Lys Sar
Met Met
Ser His
370
Asp Thr
385
Thr Ser

Ser Tyr

115
Lys

Ala
Lys
Thr
Thr
195
Lys
Tle
val

Lys

Ty
275
ASD
Gly
Giu
Trp
ASD
355
ser

<210> 76

<211> 806
<21Z> PRY
<213 staghylococcus aureus

<220>

Asn
Ley
val
Asn
180
Asn
LYS
Leu
Asp
ASD
260
Ala
Gly
val
Thr

Ie
340

Thr
Glu
Ala
165
Leu
Thr
Tyr
Sar
ile
245
Met
Glin
Sef
val
Pro
325
ASD
s5er
Sar
Lys

Sear
405

Lys
Trp
150
ASD
AsSN
Leu
Thr
Ser
230
Ser
Met
ASH
Tyr
Lau
310
Phe
ASD

Arg

ser
3580
ASp

<223>» hyaluronan lyase

<400> 76

Met Thr
1
Ley Met

Asp Lys

Tyr Glu
50

Gin Tyr

65

Glu Lvys

Arg Thr

Gln His

ASh
Thr
His
35

Lys
ASp
Glu
Tyr
Thr

115
LYS

LYS
Gly
20

Gln
Leu
Glu
Ala
Leu
100
Lys

Asn

Met
5

val ;

Ije
Lys
Asn

VS
85

Trp

Thr T

Thr

LYS

tey
135
ey
LLeu
Tro
Ile
Ala
215
va'
Lys
Lys
Ser
Ile
295
teu
Asn
Gly
Gly
Thr
375
The

Ser

Ley

ATg

Ley
135

120
Lys

His

Thy
Lys

Ser

D ASD

185
Leu

Tle
LYS

Lys

5 Ser

265
Thr

His

Gly

Met
345
ala
Mat
Ala

TYTr

(strain

Trp
Leu
Ala
40

Trp
ASp
ey
Ala
Asn
120
Lys

3108sgQrPCL

Glu Asn
140
Ala Tyr
155
Phe Lys
Giu TIle
Glu Asp
Thr Phe
220G
Glu Pro
235
Leu Giu
ASD Ser
Lys Glu
Asy vall
300
Ser Gin
Gln Asn

Loy Ile

L Ser Arg

3 S5er Leu

3820
Tyr Lys
3985
Gln Thr

MRSAZ52)

- Lys

ASD
90

ASn
Glu

val

Ley Ser
Gly Glu
Asn val
val Asn

50
Lys Lys

Leu Glu
Lys Ile

Glu Asn
140

Page 78

125
LysS

Gly
ASH
Gly
phe
205
Ala
Ala
Ser
Phe
Arg
285
Pro
Met
Asp
TV
Glu
365
Ley
Lys

ASp

Thr .

Pha
Gln
45

Tyr

Phe

5 Thr

Thr

Ala
125
LVS

Thr
Lys
LYS
Thr
190
Thr
Pro

Lys

Ash
270
ASH
Tyr
Met
Thr
Lys
350
ASH

Arg

Tyr

Arg
30

Thr
Gly
ASp
ASp

Asn
110

Glu §

Leu

Ley
415

Thr
15

Asn
Pro
TVE
Ala
Thre
55

Sar

Lys

val
Pro

1e0
ser

Ser
Lys

400
ser

ser
MetT

Tle



Lys
145
ser

Pro

Met
Sep
ASD
385
Thr

Ser

Asp
Ser
465
ASn
Sar
Thr
Thr
Tyr
545
Ala
Thr
Glu
Ile
Glu
525
Pro
Tle

va'l

Glu
Gln
LysS
Ala
Glu
210
ASp
Asn
Glu
Phe
Tyr
2580
Ala

Ile

©ASH

Met
His
370
Thr
Ser
Tyr
Sar
Arg
450
MeT

Leu

Ala
Lys
AST
Leu
195
Met
Lys
Ley
ASD
Thr
275
LysS
Tyr
Lys
Trp
ASP
355
Thr
Met
val'l
Ser
Lys
435
val
Thr
Lys
val
Leuy

515
AS

Leu
val
ASD

186G
Thr

Lys

EY
val
260
Tyr
ASD
Gly
Glu

Iie
340

tey &

Ata
ASD
Ash
ASD
420
A5SN

Thr

ser

Gly -

LYS
500
Pro

5er
Lys
580
Lys
sSer
AsSD
Thy
sSer

660
Thr

ASp

Glu
165

Ser

AsSn

AsSn T

Leu
ASD
245
ASD

val

Trp

150

ASD

L.eu

Asn
470
H1s

MetT
Leu
Asn
Leu
Ser
215
Ser
Ser
Leu
ASD
TYr
295
Leu
Phe
Gly
Gly
Thr
375
Thr
Ser
Lys

Thr

5 AsSn

455
Ile

Thr
Arg
Thr
Phe
535
ASD
Tle
ASD
Gily
AST
815
Lys
Lys
Lys

Thr

His
Thr
Trp
Leu
200
Lys
val
Lys
Lys
Ser
280
Ile
Leu
LYS
Phe
Arg
360
val
LYS
ser
Met
Gln

440
Lys

LysS
Lys
Trp
185
teu
Pro
Gly
val
Lvs
2565
Ala
ASp
Glu
Thr

Met
345

Ala ¥

Met
Thr
Tyr
Lys
425
5ln
ASD
Arg
Ala
AsSnN

505
Leu

ser

ASp
665
ASD

F108SEQPCL

Asn
Ash
176
ASD
Mat
Iie
Gl

Lys
250

Seyr .

Thr
His
Gly
Thr

330
Pro

Lys
Arg
AsSn
410
Lvs
Ley
tau
Ty
Gly
499
Phe
AST
Gly
Asnh
ASD
570
Lys
Leu
Glu
Gly
HisS
650
Lys

Ser

val
155
Arg
TV
Asp
ser
Ser
235
Lay

Ser

Tyr
395
Gln

Ley |

Lys
ASp
Glu
475
Met
Trp
ASh
Thr
Glin
555
Lys
AsQ
Phe
Thr
Tyr
635
Thr
LyS

LYS

TYF
Lys
Glu
AsD
Thr

220
Glu

ASD
300
ser

Me T
Lys
540
AsSD
Ile
Pro
Lys
His
620
His
Gly
ASD

Tyr

Page 79

Gly
Gly
e
Met
205
Tyr
AsSp
Glu
ser
Gly
285
val
Gln
ASH

TYr

Giu

365
feu
Gln

AsSn

. ASn

Tyr
445
Ata
Ile
Tyr
Thir
Pro
525
Leu
Lys
val
val
ASp
605
Ser
Phe
LYS
Giu

Ata
585

LyS
Gln
Gly
190
Leu
Ala
Ala
Ser
Phe
270
Arg

Pro

Tyt
ASD
430
AsSn
Phe
Ast
Leu
Ala
510
Ser
ASnH
Thr
Phe

Thr
540

Asp I

val
Lay
Trp
Tyr

&70
Tyr

AsSN
Thr
175
Thr
Thy
Pro
LysS
Val
255
AST
ASn
Tyr
Met
Thr
335
Gly
Glu
Leu
val
Leu
415

Ser

ASD

PTo
i60
Thr
Pro
LYS
sSer
Gly
240
Iie
Lys
Gly
Thr
Pro

320
Leu

Thr
Asn
Lys
400
ASnh
Thr
Met
Leu
Glu
480
Asn
Met
Asn
Lys
Thr
560
Gly

val

Leu
LYS
640
Glu
Glu

Leu



Tyr Pro
Ser Ile
705

Gly val
Ile Asn
Lys Lvs
Thr Thr

Tyr Thi

785
Asn Phe

<210 77
<211> 8%
<Z21d> PR

Gly

va'l

5
T

L.eu

LYS

Ser
Gin
Gly
725
Thr

Lys
Asp
710
val
val
Lys

Ser

Lys
790

LYS

Asn
775
Sar

<Z213» Staphyiococcus aureus

<2 20>

<223 hvaluronan lyase

<400 77
Met Thr
1

Leu Met
ASD LYS
Tyr Glu

50
Lys Tyr
Gl Asn
Arg Lys
Asp Met
Lys His

130
Lys Asp
ASD LVS
Arg ASH
Ala Leu

Giu Lys
210

ASp Lys

Asn ey
Glu Asp
phe Thr
Tvr Lys

290
Ala Tyr

Tle Lys

Tyr
Ala
Tyr
35

Lys
ASD

Gly

Arg
Gly
20

Gln
Leu
Glu
Ala
Ley

160
Arg

ITe
S I
val

LYys
Ile

s Ata

ASH
ASN
70

LYS
Glu

TVE

Leu

Thr

Cs5er

230

2 Ala

Thr
ser
Tyr
Ley

3106
Phe

AsSp
ASD
Tyr
L&
TV
76

Ile

vl

Phe

Ser
Lys
745
Lys
Glu

Ile

{strain

Trp

Asn

1 Ala

280
ASp

Glu

Asp

Gln
ASR
25

ASD
Leu

Met

Ser

LYyS

31C8SEGPCL

Lys Ser

a His val

715
ASp ASH
730
Glu Lys
Cys Ser
ser Lys

Asn Ser

MSSAL7 6

Lys Ley
10
Gly Gly

Lys
700
Ile
Thr
Gly
Pphe
e

780
Asn

Thr Asn val

Asp val
iLys Lys
Glu Met

Asp Leu

Ash
LYS
LYS
Met
Tyr
765
Phe

ASD

Asn
ASp
Ser
phe
750
AST
Ile

Ala

Arg

2 ASH

270
AsSN

Tyr
Met
Thr

ser
Ser
Ala
Lys
Glu
Thr
175
Pro
Asn
Giu
Gly
e
255
Lys
Gly
Thr
Prro

Thr

val
ASD
720
ASD

Ile

Gly

val
800



Lys Ser
MeT Met
Ser His

370
Asp Ala
Thr Sar
ser Tvr
ile ser
ASpP Arg

450
Ser Met

rhe Leu
The Thr
ASH LYS

610
Lew Glu

Asn Glu ¢

Ser Asp |

<210> 78

Trp
Asp
355
Thr
Met
val
ser
Thr
435
val

Thr

vai
Le
515
val

<211> B0O7
<21Z2> PRT
<213> Staphylococcus aureus

Ite
340
Leu
Ala
ASD
Lys
AsSp

420
Asn

Thr T

Ser
Gly
Lys
500C
Ala
Lys
His
Ala

Thr
580

2 Glu

Thr
Thr
Lys
ASn
660
Thr
Pro

val

val

Asn
740

5 Lys

Thr

Ser I

Phe

325
ASp

ser

Thr

Thr
790
Ley

Ser
535
ile
sSer
Vs
Lys
ser
615
Pro
val
G
His
Sar
695
Gin

Gly

Asp
Ala
775
ASD

GlIn

Phe Met

34%
arg Ala
val Met
Lys Ala
Ser Tyr
Met Lys

425
GIn Gln
Lys ASD
aAla Arg
Gly Ala
AsSp Asn

505
Thr ey
Lys Thr
Gly Met
Tyr Phe
ser Thr

585
Ala Asn

LYS ASD
Lys Lys
Lys GIn

665
Ser Asn

(strain

3108SEQPCL

330
Pro

Ile
Lys
Lys
Gly

410
Ser

Thr

Leu
810

Leu
Ser
ser
Tyr
395
Glin
Leu
Lys
Asp
Glu
475
Met
Trp
ASh
val
Phe
555
Leu
Ser
Tyr
Gly
Ile
635
Ser
Ser
ASD
Phe
Phe

715
sSer

Lys

©Giu

Glu

Ser
795
Asn

Ile
Arg
Ley
380
LVS
AsSH
et
Ile
Phe
450
Ser
sar
Ala
Giu
Gly
540
Glu
ASH
ser
Thr
Thr
620
Gly
His
LysS
Ser
ASH

760
His

ASp ¢

Ata
Cys
Ser
780
Thr

Lys

MCTC 8325)

Page &1

Tyr
Glu
365
Ley

Gn

LYS
350
ASn
Arg
Ite
Thre
ASD
430
Ash
phe
ASH
Leu
Ala
510
Pro
Thr
Gln
LV5

Asn
590

Tyr

Ser
His
Gly

Ash
570

Tyr ¢

Lys
val

Thr

5 Gly

750
Fhe

Ile
Asn

ASD

335
Gly

Glu
Leu
val
Leu

415
ser

Glu
Thr

Ser

Lys
400
Ser
Thr

Mel

Met

Ser
800



<220>

<223> hyalureonan lyase

<400> 78

Met Thr
1

Leu Met

ASD Lys

Ty Glu
50

Lys Tyr

65
Glu Lys

Arg Lys
His Met
Arg Asn

130
LYS Asp

Tyr
Ala
His
35

LYS
ASD
Glu
Tyr
Thr
115
Fro
Ala
Lys
Thr
Thr
185
Lys
Tie
val
Lys
Tyr
275
ASD

Gly

5 G

Trp
AsSD
355
Ser
Wet

val

ser

"~ LYS

435
val

Thr
Lys
val

Arg
Gly
20

Gin
Leuy

Glu

Lys
500

Ile
5
val
Ilfe
Arg
Asnh
Thr
25
Tro
Thi
Thi
Glu
LYS
165
teu

Thr

Lvs
Ite
Ala
Asn
ASN
70

Asn

Ser

Met
ASD
Tyr
Ley
310
Phe

ASP

Arg

Lys
Thr
val
Thr
55

Pro
Leau
Gly
Arg

Leu
135

o Ley

ASn
455
va'l

Thr

Ala
280
Asp

ASD
Phe
Arg
360
vat
Lys
ser
Met
Gln
440
Lys

Ala

ASD

Gin
ASN
25

Asp

Leu

31085EQPCL

Lys
10

Gly
Thr
ASD

Lys

Leu

Gly G

ASH
va'l
Lys
75

Met

e

ser
Glu
val
300
Gin

AsSH

Arg
Leit
380
LYS
Asn

Met

Phe
460
ser
Ser

va'l

Arg
285
Pro
MetT
ASD
Tyr
Glu

365
Ley

Ite
Arg
30

Trir
Gly
ASD
Glu
ASH
110
Glu
LyS
Lys
Thr
Thr
180
s5er
Pro
LYS
Ile
Asn
270
Asn
Tyr
Met
Thr
LysS

350
Asn

Arg L

s Tle

Tyr
Asp
430
Asn
Pha
Asi
ey

Ala
510

Thr
15

ser
Pro
Tyr
Ala
ser

95
ser

LyS
Gliu

Thr
175
Pro
Asn
Asp
Gly

Iie
255
Lys
Gly
Thr
Pro
Thr
335
Gly

Glu

val
Leu
415
ASH
ASp
Gly
Gly
Tyr
495
Asn

240
Glu

val

Gly

Met
320

Mat
Ley
Glu
480
ASD

Met



LysS
Thi
ASp
545
Thr
Phe
Thr
Asp

Lau
625

Lys 7

Glu 17

Glu
Leu
val
705
Glu
ASD
Leu
Glu
Gly

785
va'l

<210>
<211
<2172>
<Z213>

Arg
Asp
530
ASp

Leu

Tyr
680
Thr
ser
Ile
Lys
Ser
770
Tyr

His

<220>

<223

<400

79

&09
PRT
Staphylococcus aureus

Leu
518
ASD
Gln
Thr
Gly

Tle
565

Gln 7

Ser

LYS |

AsH
Thr
675
Pro
val
val
Asn
LYS

755
Thr

ser ]

Phe

metr Thr Tyr
1

Leu
ASD
Tyr
Lys
65

Glu
Arg
ASP
Lys

Lys

Met
Lys
Glu
50

Tyr
LYS
Lys
Met
His
130
ASD

Ala

His
35

Lys i

ASp
Glu
Tyr
Thr

115
Pro

Ala |1

Ser

LYS

Gly
Lys
Ala
Lys
565
Gly
ASN

Thr

ASD

> Thr

645
ser

Lys
Lau
LYS
Ala
725
Thr
AsD
Ser

Thr

Leu
805

Thr
ser
sar
550
Lys
Ile
Arg
ASN
Thr
6340
Val
Glin
His
ser
Gin
710
Gly
LYS
ASD
Ala
ASh

790
Thr

hvaluronan lyase

79

ASD
Asn
70

Lys
Giu
Tyr
Thr

Trp

Thr
ser
535
Ile
Ser
Lys
1ys

Ser
615

Lys
Lys
Lys
Ser
Lys
695
Glu
val
val
ASN
Ser
775
Lvs

Lys

Lys
Thr
val
Thr
5%

Pro
Leu
Asn
Arg
Leu

135
Leu

Thr
520
Lys

Gly

TYr f

ser
Ala
00
ASD
Lys
Lys
ASp
ASn
680
ASD
ASD
ASH

Glu

Thr
760

Asp I

{strain

—

Trp

ala
43

Trp
ASp
Leu
Ser
Asn
120
Lys

His

2 ASN

25
ASD

Loy
Met
ser
Lys
105
Tle

AsSn

3108sSEQPRCL

AsSH
Fhe
ASp
Ile
570
ASDp
Gly
Gln
Ile
Ser
650
Gln

ASD

rhe |

Phe
Ser
730
Lys
Gly
Glu

5er

ASN
val
Phe
555
Leu
Ser
Tyr
Glu
Gly

635
His

Giu
Gly
540
Glu

Asn

Tle
525
Gly
Asn
ASD
LysS

Leu
605

Asn &

His
Giy
AsD
TYF
685
Lys
val
Thr
Gly

Phe
765

TTe se

AsSn

bovine RF1Z2)

Lys
10

ASpP
Thr
Asp
Lys
Glu
18]

ASD
GTu
ASD

Asn

Ser
ASTI
val
Lys

Met

Glu

Ala

AsSnh
Lys
Lys
ASD
Ile
Asn

140G
Tyr

Page 83

Thr

Phe

Gin T

45
Tyr

Phe
Thy
Thr
Ala
125
Lys

Gly

Lys
Lys
ASp
Tle

575
Pro

2 Thr
RN

15
Ser

" Pro

Tyr

1 Ala

Ser
45

Ser
Ala
Lys

Glu

ASD
val

Lys
560
vai
val
ASD
Phe
AsSn
640
Lys
Tyr
val
Glu
Asn
720
Phe

Ile

- Thr

Gly
800

Leu
val
ASH
ASD
Thr
80

ASD
Ala
Met
val

Pro



145
Gly

Glin
Arg
Glu
Ser
225
Gly
Glu
val
Phe
Gly
305
Met
Leu
Glu
Thr
Ser
385
Lys
ser
Thr
Met
Ley;
465
Glu
ASn
Met
Gly
rhe
545
Lys
val
val
ASD
Phe

625
leu

Trp ¢

Tyr -

Tyr

Lys
Lys
Ala
Glu
210
ASD
AsH
Giu
phe
Tyr
290
Ala
Tle
Thr
Met
Ser
376G
Asp
Ash
Ser
Ile
ASD
450
ser

Asn

Lys
ASH
Leu
195
Lys
Giu
Leu

ASp

Thr
275

Lys
Tyr
LyS
Sar
Met
355
His
Ala

Ser

val
Thr
180
Thr
Lys
Ie
val
Lys
260
Tyr
ASD
Gly
Glu
Trp
340
ASD

Ser

val
sar
420
Thi
val
Thr
Lys
val
500
Leu
Wal
Gin
Thr
Gly
580
Tla
Gln
Ser
Ser
Tle
660
val

Tyr

Ala
165
Ash
ASN
Lys
Leuy
ASp
245
ASp
val
Gly
val
Thr
325
Tle
Leuy

Ala

- Asp

Lys
465
ASD
ASH
Thr
s5er
Gly
485
Arg
Ala
Lys
His
Ala
565
Thr
Glu
Thr
Thr
LYS
045
ASH
Thr

Pro

150
ASp

Ley
Thr
Tyr
Ser
230
ite
Met
GIn
Sear
val
310
Pro
ASD
Ser
Sarp
Giu

360
Ser

Gly
Tyr
Lys
470
Trp
His
ASD
Lys
Ala
550
LYS
Gly
Asn
Thr
ASTY

630
Ile

LYS
Gin

Gly

Leu
His
455
Asn
His
TYr
Thr
Ser
535
Sey

Lys
Trp
Tle
200
Ala
val
Lys
Lys
Ser
280
Tle

Leu

Gly
360
Thr

Thr
Trp
185
Leu
Pro
Gly
val
Asn
265
Ala
Asp

Glu

Phe
345
Arg
val
LVYS
Ser
Met
425
Gln
Lvs
Ala
Gly
Asp
505
Thr
Lys
Gly

Tyr

5 Thy

585
Ala

ASH
Gin
LYS
Lys
665

ser

LYS

3108sEQPCL

Asn
170
Asp
Leu
Iie
Lys
Lys
250
sar
Thr
His
Gly
Lys

330
Met

Met
Ala
Tyr
410
Lys
Gln
ASD
Arg
Ala

490
ASD

ASh
AST
Lys
650
ASD
ASH

ASD

155
Phe ser

Tyr Glu
Lys Glu
Lys Thr
o220
Aala Glu
235
ey Leu
Ile Asp
ASp Lys
Lys Asp

Ile sSer
315

Thr GIn

Pro Leu

Lys Ser

380
Lys Tyr
Gly Gin

Ser Leu

Asn Ile
G35

Giu Ser
Thr Gin
Thr Asp

Asn Phe

Page 84

AsHl
Tyr
Thr

Thr
670

Lys -

Ser

Ala
175
Thr
Thr
Pro
Lys
ITe
255
Asn
ASn

Ty r

| Met

Thr
335
Lys

AsSn

160
Pro

Pro
ASD
LYS
Gly

240
I7e

Gly
Thr
Pro
320
Thr
Gly
Glu
Leu
val
400
L.eu
Ser
Ala
Gly
Gly
480
Tyr
ASD
Lys
Lys
ASD
560
ile
Pro
Thr

val

s Phe

40
Lys

Glu

Ala



Ser
705
ASP
Thr
Phe
Asn
Mat

785
Ser

690
GIn

ASDH
Phe
Ile
Piro
770
Thr

Gly

<210> &0
<213i> B0

<21Z2>
<213>

<220>

<223>

<400> 80

Met
1

Leu
AsSp
Tyr
Gln
65

Glu
Arg
His
Arg
Lys
145
ASD
Ser
Pro
LYS
ser
225
Gly
Tie
Lys
Gly
The

305
Pro

Thr
Met
LYS
Glu
50

Tyr
Asn

Thr

Arg
ASD
210
Ser
Gly
Glu
val
zhe
2580
Gly

Met

val
Giu
ASpP
Leu
755
Glu
Gly

val

7

PRT
Staphylococcus aur

TYr
Ala
His
35

LYsS
Asp
Glu
TYr

Thr
115

Lys
Ala
Lys
Lys
Ala
195
Glu
Tyr
AST
Glu
Phe
275
TV
Ala

Ile

Thr
Ser
Ile
740
LYS
Ser
Tyr

Arg

Lys
Gly
20

Gin
Leu
Glu
Ala
Leu
100
Lys
Asn
Tie
val
ASI
180
Leu
Met
Lys
ey
Asp
260
Thr
LYs
Tyr

LYS

vai
val
725
ASN
LYS
Thr
Ser

rhe
205

Met
5

val
Ile
Lys
AsSn
LYS
85

Trp
Thr
Thr
LYS
Ala
165
Asn
Thr
Lys
iTe
val
245
val
Tyr
Asp
Gly

Glu
325

val
710
Trp
Gly
Lys
Asn
Tle

750
Glu

hyaiuronan lvase

LYs
Ile
Ala
LYS
ASH
70

LYS
Ser
Tyr
ser
Trp
150
ASp
Ser
ASnh
Asn
ey
230
ASD
Asp
val
Gly
val

310
ser

695
Lys

Ala
Thr
ASp
Ser
775
Thr

Leu

eus

LYS
Thr
vai
Thr
55

Gin
ey
Gly
Arg
Lau
135
Leuy
Leu
Leu
Thr
Tyr
215
Ser
Tle
Met
Glin
ser
295
val

Pro

Gln Asp
Gly valt

Lys Val
745

ASp Asn

760

Ala ser

Ash Lys

Thr tys

{strain

Trp Gln

Leu Asn
25

Ala Asp

40

Trp Leu

AsSp Met
Led Glu

Ala Glu
105

Asn Ile

120

iys Thr

His His
Thr Thr
Asn Trp
185
Leu Ley
200
Ser Lys
Ser val
Ala tLys
Met Lys
265
Asp Ser
280
Tyr Ile
Leu Leu

ohe 1Lys

3108sEQpCh

ASD
Asn
730
Glu
Thi
ASD

Asn

AsSp
715
Tyr
va'l
Tyr
ile

Thr
795

700
Phe

Ser
Lys
Glu
Glu

780
Ser

His

Asp

Cys
765
Ser

Asn

povine RFLZ2)

LYS
16

Asn
Thr
ASD
Lys
ASD
90

Asn
Glu
ASD
Asn
Asn
170
Trp

Led

Gly
val
250
LYS
Ala
Asp
Giu

His
330

Gly
AsRH
val
Lys
75

Met
lLay
Lys
Glu
Val
155
Arg
Asp
Met
1ie
Glu
235
Lys
sSer
Thr
His
Gly
315
Thr

Ser
Glu
val
ASn
60

Lys
Lys
Glu
Ile
Asn
140
Tyr
Lys
Tyr
AsSD
Ser
220
sSer
Phe
Iie
Gty
Gin
300
Ile

Gln

Page 85

Thr
Phe
Glin
45

Tyr
phe
Thr
Thr

Ala
125

Lys
Gly
Glu
Glu
ASN
205
Tle
Giu
Leu
ASP
LYS
285
ASD
Ser

ASD

val
ser
Lys

750
Ser

Lys °

Thr

Glu
ser
270
Ala
val
Glin

Lys

val

Thr
735

Gly

Phe

Asn

Thi
15

ASN
Pro
Ash
Ala
Thr
95

ser
Ala
Lys
ASD
ASD
175
Gly
Leu
Ser
Ala
Ser
255
Phe
Arg
Pro

Met

Ala
335

Leu
val
ASD
ASD
Lys
80

Asn
ser
Met
Ile
Pro
160
Ser
Thr
Thr
Pro
LYS
240
val
Ast
ASN
Tvyr
Met

320
Thr



Leu 5Ser Asn

Glu Met Met

355

Thr Ser His

ser Asp Thr

Lys Thr Ser

Met Asp Arg

et Ser Met

465

5lu Asn Leu

Asn Ser Asp

Met Thr Arg

Asn Thi Lys

Lys Tyr Ala

545

Thr aAla Lys

Gly Thr Gly

val Glu Asn

Glu The Thr

Ley Giu sy

625

Lys Pro Lys I

Glu vz

Leu Tyr Pro

val Ser Ile

705

Asp Gly val

Asp TIle

Ile Lys

Thr Ser Thr

Gly Tvyr Thr

785

7le His pPhe

<210>
<211>
<212>
<213>

<220>

81
807
PRT

Trp
340
AsSD
Thr
Met
val
Ser
420
LYS
val
Thr
Lys
val
500
Leu

Asn

Ser

Ile
580
Arg
Thr

Asn

LYS
660
Glin
Gly
val
Phe
Gly
740
Lys

ASh

Glu

550
Tyr

Ser
Ala
ASp
Thr
630
Val
Gin
His
sar
Gln

710
Gly

ASD
Thr
ASDH

790
Thr

Glu
Arg
Ada

375
ser

ser
775
Gin

Lys

Staphylococcus aureus

Gly
Gly
360
Thr
Thr
ser
Lys
Thr

440
ASN

Thr

Thr

AsSn
Lys
LyS
Thr
Thr
GRG
Ser

Glu

1 Asn

Gy
Thr
760
AsSn

ser
585
TyrE

Ala

Asn ]

ASD
665
Ser
ASD
ASD
Tyr
Leu
745
TYE
Lys

val

(strain

S1085EQPCL

MetT

Ala

Asn
570
Ser

Pro

ile

USA3G0)

Leu
Ser
ser
380
Ty
Sey
Leu
Lys
ASD
460
Gl
Met
Tro
ASD
Thr
540
Glin
LYS
ASD
Phe
Thr
620
Tyr
Thr
LVsS
Lys
ser
700
val
Ser
LYS
Ser
LysS

780
Phe

Page 86

ATG
365
l.eu
Lys

ASh

Ile
445
Phe

Asn

Ser

Ala
MatT
525
LVSs

ASH

Pro
Lys
605
His

His

Gly

ASD
Tyr

685
Lys

Thr
Gly
Bhe
755
Ile

Lys

Tyr
350
Glu

Leu

Va'l
val
580
Gly
Sar

Phe

Glu
670
Ala

Asn

Leu

> Trp

655
Tyr

Tyr
AsDN

ASp

5 Ser

735
phe

Asn
vai

Ser

Gly
Glu
au
val
400

ey

Ser

Asn
AsD
720
Phe
val
Pro

Thr

ASD



<223> hyaluronan lyase

<400> 81

Mat
1

Lauy
Asp
Tyr
Lys
65

Gly
ATG
His
Arg
Lys
145
ASD
Lys
Ser
Glu
ASD
225
Asn
Glu
Phe
Tyr
Ala
305
Tle

Lys

Meat

Thr
Met
LYysS
Glu
50

Tyr
Lys
LYs
Met
ASN
130
ASp
Lys
ASN

Leu

LYS
218
Lys
ey
Asp
The
LYS
290
Tyr
Lys
ser

Met

©His

370
Ala

Ser

© Tyr

ser
Arg
450
Met
Laeu
Asp

Arg

Tyr
Ala
His
35

Lys
ASD
Gl
Tyr
Thr
115
Pro
Ala
Lys
Thr
Thr
195
Lys
Iie
val
LYS
Tyr
275
Asp
Gly
Giu
Trp
ASD
355
Ser
Met
val
Ser
Lys
435
val
Thr
Lys
val

Leu

Arg Ile Lys
5

Gly
20

Glin
Leu
Glu
Ala
Ley
100
Arg
LYS
ey
val
AST
180
ASH
Lys
Leu
ASp
ASD
260
va'l
Gly
val
Thr
Ile
340
Ley

ala

ASD

ASD
420
ASH
Thr
ser
Gly
Lys

500
Ser

val
Ile
ATy
AsSn
Thi
25

Tro

Thr

Ser
Tle

245
Met

LYS
Trp
485
His

Gly

Tle
Ala
Asn
ASH
70

Asn
Ser
Tyr
Thr
Trp
150
Gy
Ash
Leu
Thr
ser
230
Ser
Met

ASD

T Ty

lLeu
310
Phe
AsD
Arg
Ala
ser
380
ASD
ASD
Leu
His
Asn
476G
His
Ty

Thr

Lys
Thr
val
Thr
55

Pro
ey
Gly
Arg
Ley
135
Leu

Leu

Trp
Leu
Ala
40

Trp
ASD
Leu
Ala
Ash
120
Asn
His
Sar
Trp
Leu
200
Pro
Gly
val
Lys
Ala
280
ASp
Glu
ASpP
Phe
Arg
360
val
LYS
ser
Mat
Gin
440
Lys
Ala
Gly
AsSD

Thr

Gln
Asn
25

Asp
Leu
Mat
Lys
Glu
305
Ile
Thr
Lys
Glu
ASD
185
Leu
ife
Lys
LysS
Ser
265
Thr
His
Gly
Lys
Met
345
Ala
Met
Ala
Ty
Lys
425
Gin
AsSp

Arg

Ala.

ASN
505
Leu

3108SEQPCL

Lys
10

Gly
Thr
ASp
Lys
Glu
90

Thr
Glu
AsD
Asn
Asn
176
Tyr
ASN
tys
Ala
Leu
250
Ile
Gly

Gin

Thr
330
Pro
ITe
Lys
LYs
Lys
410
Sar
Leuw

Leu

Leu Ser
Gly Ghu
Asn val
val Asn
Lys Lys

75
Met Lys

Thr
phe
Gin
TYr
Phe
Thr
Thr
Ala
125
Lys
Gly
Lys
Gly
Phe
205
Ala
Ala

Cys

- Phe

Arg
285
Pro
Met
ASp
Tyr
Gl
365
Leu

LYS

Asp T
t Thr

> Tyr

445
Ala

Ile
Tyr
The

Ite

Asn
110
Glu
LYS
LyS
Thr
Thr
140
Sear
Fro
Lys
iie
AsN
270
AST
Tyr

Met

Lys
350
Ash

ASD
leus
Ala

510
Leu

Thr
15

Ser
Pro
Tyr
Ala
Sar
a5

Ser
Ala
Lys
G?h
Thr
175
Pro

Ash

Ley
Glu
480
Asn
Met

ASp



Leu
Glu
Gly

785
val

<210> 82
<211> 10

<2 1>
<213>

<220>

<27 3>

<400> 82

Met
1
Leu
Tor
aln
Glu
65
Ala
Glu
Ala
Lau

Arg
145

Glin
ser
Thr
Arg
50

AsSp
Tep
Ala
Ala
Arg

130
Ile

AsN

; LVS

755
Thr

ser

Phe

65

PRT
STreptococcus pneumon’

Thr
Gly
Thr
35

Asp
Gly
val
Lys
Ley
115
Phe

Ile

Lys
His
Ala
Thr
580
Glu
Thr

Thr

Lys
660

©GIn

Gly L

val
Trp
ASh
740
LYS

Asn

Glu

Lys
rhe
20

AST
Thr
ser
ASD
/-\\S p
100
His
Lys

Glu

The
5
Lau
Thi
LYS
Serp
Gin
85
Gly
Arg
Ile

Glu

Ser
ser
550
Lys
Ile
Arg
Ash
Thr
630
val

Gln

S His

S5er
Gln
710
Gly
Lys

ASp

T OASH

790
Thr

hvaluronan Jyase

LYS
Leu
Ile

AST

Asn
sar
775
Lys

LYS

LYsS
Asn
Gin
Ley
55

Tro
Ast
Ile
val
Thr

135
Gly

ser
Ala
600
ASD
Lys
Lys
ASD
Asn

680
ASD

ASn
Gl
Thr
760
ASD

ASN

Leu
His
Gin
40

val
Thr

ser

Thr 1

Pro i

120
ASp

Lys

Thr
Met
Phe
Thr
585
Asn
ASH
ASn
Glu
Thr
665
Ser
val
Asp
Tyr
val
745
TYr
ile

Thr

3108sEGPCL

Phe val
Asp Phe
555
Ile Leu
570
ASp Ser
Gly Tyr
Gln Glu
ile Gly
535
ser His
8650
Gin Lys

ASp ASH

Fhe His
715

Ser Asn

730

Lys Ala

Gilu Cys

Glu Ser

Ser Thr
795

val Ser
Mat Thr
Gl Lys
Asn Gly
ser Lys
75
Asp Ala

Ser Ser

 Glu Ala

Lys Ile

Lys Arg
155
Page 88

Gly
540
Glu
AsSnh
Ser
Thr
ASn
620
Tyr
Thi
Thr
Lys
The
700
val
Ser
Lys
Ser
Lys

780
ser

His
Lys

Gly
140

Leu -

525
Gly

Asn
ASD
LYS
Leu

605
Asn

Gly
AsSp
Tyr
635
Lys
vai
Thr
Gly
Phe
765
Ile

AsSn

Ser
Gly

va'l

Thr
Gin
Lys
Asn
590
Tyr
Ser
Phe
Lys
Glu
670
Gly
Lys
LyS
Gin
Met
750
Tyr

sSer

Glu

5ar
Ala
30

Gin
Gly
Gly
Arg
Lys
110
LyS
Ala

ASN

Lys
Asp
Iie
575
Pro
Thr
val
Leu
Tro
655
Tyr
TYr
ASD
ASD
Thr
735
Phe
A5
Met

Ser

ey
15
Glu

Ty
Glin
Trp
val
a5

l.eu
Tyr
Lys

ser

va'l
Lys
560
val
val
Asp
Phe
Asn
540
Lys
TVYr
val
Glu
ASTI
720
pPhe
Ile
Pro
Thr

Gly
500

ser
ile
ATQ
Lys
val

Ala
160



Thr
Pro
Giy
ASD
Ile
225
Thr
Lau
Giy
Asp
Asn

305
Glu

AST
545
LyS
Arg
va'l
Giu
ASD

625
ser

APg

Pro S

Asn

Thr
690

Ser
Leu
Gly

195
Leu

Leu |

Lys
Pro
Glu
275
Tyr
Tyr
Glu
Arg
l.eu

355
Asn

ey
260
va'l
Thr
Tyr
Gly
Thr
340
Thr
Pro
ASp
Ile
Asn
420
Lys
Phe
val
ASD
Leu
500
His
Gly
ASp
Ala
Ser
58C
Leu
Gln

TYr

- Glin

Tyr
860
Gy

ASh

Tht
165
val

val

LyS
Asp
Ser
ASD
Gly
230
Asi
Glu
Lys
Arg
Sey
310
Val
Loy

Thr

T Ser

Mot
390
Gly

val
630
Leu
Ser
Gly

Glu

ASDP
Lys
Phe
Ser
215
Lys
Pro

Gly

Leu
295
LYS
Ala
Trp
Tyr
Arg
375
Glu

AsSn

Trop

Lys
200
Gin
Lys
AsSp
Thr
Pro
280
Asp
ASh
Asp
Glu
Arg
360
Tyr
Tro
Tro
Ser
ASD
440
Thr
Arg
ser
Gly
Ala

520
Leu

ser
345
LYsS
TYr

Met

3108SEQPCL

Thr Ile
170
teu Glu
Ile Glu
AsSp Lys
val Phe
235
Ala ser
250
Asn Val
Lys Ile
Trp Asn
Gln Met
3158
Leu Ser
330
phe Ser
Ley Glu
GIn Asp

His Lys
395

D OASD TYr

410

Met Lys

ITe Glu

Asn Pro

Lys val
475

Thr Ile

430
Giy Phe

Thr Gly

P Pro o val

Thr Met
555
Gty Giu
ser Glu
Ite Ala
val Lys
Leu Lys
635
Ata Gly
650
Lys Met
Gly Leu
Lys Glu

page 89

Giu
Leu
Leu
Gin
220
Ser
vall
Iie
Leu
Gly

300
Ala

Ser T

Asn
Glu
Glu

380
His

Glu

Glu
Lys
Phe
460
ITe
Arg
Tyr
Ala
Ile
540
Tyr
Leu
Gly
AsSp

Thr
620

Thr T

val
ASD
5er

AST
700

Ala
Phe
vali
2058
Ley
l.eu
Lys
val
Ala
285
ITe

Lys

Ty
Mat
365
Thr

val

Tyr

rPhe
445

Met
505
Tle

Ala
Lvs
Leu

B35
Lys

Asp
TYr
180
Giu
Glu
Ala
AsH
ser
270
Ser
Iie
Ley
Ser
Lys
350
Ala
val
Tyr
Gly
Phe
430
val
Ala

Gly

AsSp
510
Gly
LYs
Try
ASp
Vai
590G
Ser
val
Lys
Ser
Thr
670
Phe

Arg

TYr
175
Glu
val
Glu
ASp
Gly
255
Lys
va'l
Ala
ASN
ser

335
Thr

Lys
vai
Asn
Thr
415
Ser
Pro
Leu

Leu

Glu
495

Gly &

ASD
Thr
Tle
Met
575
Ala
Giu
Gln
ASD
vatl

655
Ala
ser

Gly

ser

Thy

LyS

Tyr



Tyr
705
TYr
Thr
Leu
Thr
Lys
785
ITe
LYS
Ala
Phe
LYsS
865
Lys

Leu

Glu
1025
Glu

Phe

Thr Ser
Ser Asp
Thr Glu
Pro ser
Ala Thr
770
ser Trp
Gln Asn
Leu Glu
Sar Ley
Leu Glu
850
Lys Ser
Asp Ile
Thr Ile
Leu Ile
teu Glu
930
Asp Ala
Ser Thr
Ile Arg
Thr Gln
995
Ala Ala
1018
Glu Glu
Gly Gln

Tyr Leu

<210> 83
<211> 1078
<212> PRT

<233>

<220>

<223>

<400> 83

Met
1
Lys
Leu
Tie

Asn
85
Pro

Irle Leu
Lys Leu

AsSn His
35

Gin Glin

50

Leu val

Trp thr

ASP
Gly
Thr
740
Ala
Met
Phe
Thre
Ser
820
Thr
Ser
sar
aAsn
ser
300
Pro
sar
Lys

Ile

Lys
9RO
Glu
Gin
Lys
Serp

Phe

1060

Gin
Tle
20

Tyr
Ser
Glu

Gly

Gly Met Phe Tyr Leu
710
Tvyr Trp Pro Thr val

Asp Ala Lys Arg Ala
745
phe val Gly Thr ser
760
Asp Phe Thr Asn Trp
775
Mat Leu LYS AsSp Lys
796
Ser Thr Asp Thr Ala

Gy Asn Pro Tyr Lvs

825
Glu Gin Glu Lys Asp

840
Phe Asp Ser Lys Lys
855
e Sar Met Ser Lys
870

Giu Gly Gin Ser Asp

Gin Ata His Lys Gln
905

Asn val Asp Arg Ala

G20
Ser Leu Ile Glu Asn
935
Gin Gly val Trp Gly
950

Ser Asn GIn pPhe Gln

965

Glu Gly Asp Glu Tyr
985

Ser Ala Pro Asp Gln

1000
Pro GIn val Gin Asn
1015
Asn His Ser Asp Gln
1630

Tle teu Ala Ser Leu

1045

Arg Arg Gly Lys Asn

31085EQPCL

Tyr Asn Gly Asp Leu
715

Asn Pro Tyr Lys Met

730

ASp Ser Asp Thr Gly

750
Lys Leu Asp Asp Ala
765
Asn Gin Thr Leu Thr
780

Tle Ala Phe Leu Giy
795

Ala Thr Thr Ile Asp

val Tyr val Asn Asp
830
Tyr Pro Glu Thr 6ln

Asn Ile Gly Tyr Phe
860
Ala teu GlIn Lys Gly
875
tys Glu val Glu Asn

ASN APG ASP Ser Tyr
810
The Phe Asn Gin Met

asn Glu Thr Leu Gln
940
1le val Lys Tyr Asp
955
val Leu Lys Arg Gly

Lys Tle Ala Tyr Tyr
890

Glu val rPhe Lys Lys

1605
ser Lys Glu Lys Glu
1620
LYS Asn Leu Pro Gin
1035

Gly Phe Leu Leu iLeu

1050

ASH

1065

hyaluronan lyase

Tyr val Tyr Trp Ser
5
val Ser Leu Ser Sar
25
Met Thr val Gly Ala

Gin Lys Glu val Gln
55
Asn Gly Asp Phe Gly
70
Ser Lys Ala Gln Gly

Streptococcus pneumoniae {(strain ATCC BAA-255/R6)

val Tyr Met Gin Thr

10

Led val Leu Ser Gly
30

Glu Glu Thy Thr Thr

45
Tyr GIn GIn Arg Asp
60
Gln Thr Glu Asp Giy
75
Tro Ser aAla Tro val
Page 90

ser His

Pro Gly
735
Lys val

Asn Ala

Ser Asn
800
Glin Arg

Lys Glu
Ser val
phe Phe

Ala Trp
886

Giu phe

885

Gly Tyr

Ile Lys
Ser val

Asp Ser
360

val Tyr

975

Asn Pro

Leu Glu
LYs Ser
Thr Gcly

1040

Gly Ala
1055

iLvs Thr
15
pPhe Leu

Asn Thr
Thr Lys
Ser Ser

80
Asp Gin



AST
LYS
Arg
465
ASD
Gin
va'l
Thr
Ley
545
Lys

Pro

Arg

Arg

sar

Gly
610
Leu

Sap
Ile
115
vai
Thr
Gly
Asp
Lys

195
£he

LyS
Pro
Gly
275
Ile

Leu

Ser
160
Thr
Pro
ASD
Lys
Trp
180
Tle
Lys
Glin
LYS
AsSp
260
Thr
Piro
Asp
Asn
ASp
340
Giu
Arg
Tyr
Trp
Trp
420
Ser
Asp
Thr
AT
Ser

500
Gly

Ala -

Ley
Met
val
580
Ala
His

Ser

as
Ala

Ile
Tie
AsSn
Asp

165
Gin

Lys
ASD
Thr
His
245
va'l
Thr
Ley
ASD
Giu
325
Ser
Lys
LYS
Tyr
Met

405
Trp

Lett |

val
Asp
val

485
Ser

ASD
ser
Glu
Lys
150
Lys
Thr

L.eu

Asp
230
val
Ala

ASD

ASh
470
LYS
Thr
Gly
Thr
Pro
550
Thr
Gly
ser
Ile

val

Ser
Ala
1385
vail
Arg

Ile

Glu
215
Lys
phe
ser
val
Ile
285

Asn

Met

Lys

Ser
Pro
120
Lys
Gly
Leu
Glu
ey
200
Leu
Gln
Ser
val
Ile

280
Leu

Gly 1

Ala
Ser
Asn
360
Glu
Glu
His
Glu
Glu
440
Lys
Phe
Ile
Arg
Tyr
520
Ala

Tyr
Leu
Gly

600
ASD

Thr I

Thr
105
Glu
LysS
Ile
Trp
Ala
185
Phe
val
l.eu
lLeu
Lys

265
val

3108SEQPCL

90
Arg

Lys
LYS
Ala
Asn
170
ASD
Tyr
Glu
Glu
Ala
250
ASH
ser

ser

Ile

> Leu

330

Ser

Ala
val
Tyr
410
Gly
phe
val

Ala

L Gly

490
Iie

ASD
Gy
Lys
Trp
570
Asn
vai

ser

vai

val 1le
Leu Arg

TYr Lys
140
Lys vat

Ser Ala
TVYr Ser
Glu Thr

val ala
220

Gi Lys
235
asp Tyr

Gly ile
LYS Asp

val Lys
300

Ala Gly

315

Asn GIn

Ser Gin
Thr Ser

Lys GlIn
380

val Arg

395

Asn Ser

Thr Pro
ser Asp

Pro Asp
450

Leu Gly

475

Leu Leu

Glu GIn
Gly ser
Asn val
R4}
Thr Lys
555
Ile Asp
Mel Ser
Ala Ala
Glu Gly

620
Gin Ser

Page 91

Glu

Ala
125
Lel

Arg I

Thr
Pro
Gly
205
Asp
Tle
Thr
ey
Gly
285
ASD
Ash
Glu
Ala
Ala

365
val

val
Tyr
525
Leu
Ash
Lys
ATy
val
6505
Glu

ASD

Ala
110
Ata

Alrg

Thr
Thr
180
Thr
Gin
Asp
Tyr
Glu
270
LYS
Thr
Gln
ley
AsSDp
350
Ash
Thr
val
Lys

Ala
430

Glu T

Gluy ¢

ASh
LYS
rhe

510
Ile

Pro .

ser
Gly
590
Glu

95
Lys

val
Phe
Tle
ser
175
Ley
Gly
Pro
l.eu
Lys
255
Pro
Glu
Tyr
Tyr

Glu
335

Arg ]

Lau
ASTI
Arg
Ser

415
Ile

ASP

Lys
Glu
i60
Gly
ASP
Thr
Ser
Pro
240
val
Leu
Val
Thr
Tyr

320
Gly

Thr
Pro
ASD
400
Ile
ASH
LYS
Phe

Val
430

P ASD

Leu
His
Gly
AsSp
560
Ala

5er

Leu

Tyt



625
ASD

Ser

Ley

Sarp
865
Ile
Glu
Gin
Asn
ser

G45
Gln

Pro

1625

ASH
Ile

ATg

Asn Gin
Gly Asp
995
Ala pPro
1010
Gln val
His ser
Lew Ala

Arg Gy

1075

<210> 84
<211> 10867
<212> PRT

<213

<220>

<2723>

<400> 84

Lys
Ser
660
ehe
Gly
Met
Tyr
Thr

740
Arg

Thr s

ASn
ASD
Thr
820
Tyr
LYS
Lys

- Ser

sar
SO0
LYsS
Arg
Glu
Trp
ohe
980
Glu
ASD
Gin
ASD

ser
1060

ASH
645
ASp
ASH
phe
AST
Lay
725
val

Ala

Trp
Lys

65
Ala

ASD
LYs
Lys
885
ASD
GTn
Ala
Asn
Gly

965
Gin

Tyr
Gin
ASH

Glin
1045

Leu Gly Phe Leauy La
i

630
Leu

ala
LYS
Gly
LYS
710
Tyr

Asn

ASD

Asn
790
Ile

Ala

5 val

Tyr
Ash
870
Ala
LYs
ASn
Thr
Asn
950
Tie
vali
Lys

Giu

Ser
1030

Lys

Lys AsSn Asn

hyaluronan lyase

Lys Thr ~

Gly val

Met Asp
680

ey Ser

595

GlU AsSh

Asn Gly

Pro Tyr

ser Asp T

760

5 Leu Asp

775
Gin Thr
Ala Phe
Thr Thr
Tyr val
840
Pro Glu
855
ite Gly
Leu Gln
Gl val
Gly Asp
920
Phe AsShH
35
Glu Thr
val Lys
Leu Lys

Tie Ala

1660

val pPhe
1015
Lys Glu

Asn Leu

Thr
Tyr
Lys
Glu
8945
Ser
Gin
Ley
TYr
Arg
985
Tyr
Lys
LYsS

Pro

3108sEQPCL
635
Lys Asp Ile Ser Leu
630
Ser val Pro Arg Thr

Thr Ala Met Tyr Asn

Phe Ser Ser Arg Thr
700
Arg Gly Trp Tyr Thr
715
Leu Ser His Tyr Ser
730
Met Pro Gly Thr Thr

Gly Lys val Leu Pro

Ala Asn Ala Thr Ala
780
Thr Ala His Lys Ser
7G5
Gly ser Asn Iie Gln

Asp GIn Arg Lys Leu
Asp Lys Glu Ala Ser

Glin ser val Phe Leuy
860
Phe phe Phe Lys Lys

Gly Ala Trp Lys Asp

Asn Glu Phe Leu Thr
910

Ty Gly Tyr Met Leu

925
Met Tle Lys Glu Leu
940
Gin Ser val Tyr Asp
255

Asp Asp Ser val Ser

870

Gly val Tyr Thr Iie
9590

Tyr Asn Pro Glu Thr

1005
Lys Leu Glu ¢In Ala
1020
Giu Lys ser Glu Glu
1035

Gln Thr Gly Glu Gly

1050

Leu Gly Ala rhe Tyr

1070

Streptococcus pneumoniae serotype 2 (strain D3%/N)

Page G2

640
Met Gln
655

sar Tyr

ala Glu
Leu Asn

Ser Asp
720

Asp Gly

735

Glu Thr

Ser Ala
Thr Met

Trp Phe
200

Asn Thr

815

Giu ser

teuy Thr
Giu Ser

S5er Ser
880

Ile Asn

895

Iie Ser

Ile Pro
Glu Ser

Ata Lys
8960

Thr Ile

975

ATY LYS

Glin Glu
Ala &ln

Glu Lys
1040
Gin ser
1055
Leuy phe



s5er
Thr
Arg
50

ASD
Trp
Glu
Ala
Le
130
Arg

Thr

Proo

Gly

. ASD

210

;. Tle

Thr
Leu

Gly

5 ASp

250
AST

Glu

Ala

- Ala

Va
370
Thr
Glu
Arg
Glu
Pro
450
Gly
Arg
val
Tyr

Leu
530

Thr
Gly

Thre
35

ASp T

val

Tle
515
Ile

Ser
Leu
180
Gly
Pro

Leu

Thr
Leuy
Thr
Lys
Ser
Gin
35

ASp

Hisg

Lys

Glu
Gly
165
ASD
Thr
Ser

Pro

s val

245
Leu

val
Thr
Tyr
Gly

325
Ile

Lys
Leu
Ile
ASn
Pro
70

Lys
Gly

Arg

Glu
150
Thr

val

VS
Asn
Gin
Leau
55

Trp
ASN
Ala
Met
Lys
135

Ser

l.eu
Thr
Ser
375
MetT
Gly

Thr

LVS
455
Met
Glu
AST
ASN

Ser
535

Leu
His
Gin
40

val
Thr
Ser
Tle

Val
120

Thr 2

Gly
ASD
Lys
Phe
200
ser
Lys
Pro
Gly

Tle
280

g Leu

LYs
Ala
Trp
Tyr
360
Al
Glu
ASH
Leu
Thi
440
Thr
Gly
Ile
Gln
val

520
Gin

Tro
Tle
185
Lys
Gln
Lys
AShH
Thr
265
Pro
Asp
Asn
ASD
Giu
345
Arg
Tyr

Trp

Ser
425
ASp
Thr
Arg
Ser
Gly
505
Ala

L&t

31085EQPCL

val
10
Met

Glin

Ser
330
Lys
Ty
Met
Trp

410
Leu

Ser Ley
Thr val
Lys Glu

Gly Asp
60

Lys Ala

75

Asp Ala

2 Ser Ser

Glu Ala

Lys val
140

Lys Arg

155

Thr Ile

Leu Glu

©ASD LYS

val phe
235

Ala Ser
Asn val
Lys Iie
Trp AsSn
Gin Met

315
Ltey Ser

5 Phe Ser

Ley Glu
Gin Asp
His Lys
355

AsSp Tyr
Met LyS
Tle Glu
ASN Pro
Lys val

475
Thr Ile

Ser
Gly
va'l
45

Phe

5er

Pro

LYS
125

Gly

Leu

ser
Ala
30

Gin
Gly
Gly
Thr
Gluy
110
LyS5
Tle

Tro

Tu Ala

Leu
Ley
205
Gin
ser

vai

teu
285
Gly
Ala
Ser
ASDH
Giu
365
Glu
His
Gl
Glu
Lys

445
Phe

Arg
Ty
Ala

525
Ile

Phe
180
val

Leu

ser
GIn
510
Ty

Gin

ey
15

Glu
Tyr
Gin
Trp
Arg

95
LYS

Ala
ASDH
ASD
175
Tyr
Glu
Glu
Ala
ASN
255
5er
Ser
ile
Leu
Ser
335
Lys
Ala

val

Gly
415
rhe
val
Ala
Giy
Ile
4G5
ASp
Gly

Lys

val
Glu
Gin
Thy
Ser
val

Ley

s Tyr

Lvs
Ser
i60
Tyr
Glu
val
Glu
Asp
240
Gly
LYS
val
Ala
ASN
320G
ser
Thr
LYs
Val
ASH
400
Thr

sSer

Pro

Leu
480
Glu
Gly
Asn

Thy



Lys
545
ASD
Ser
Ala
Gly
Ser
625
ile
Pro
Met
s5er
Trp
705
His
Gly
val
Ala
His
785
Asn
ATQ
Glu
va'l
Phe
865
Trp
rhe
Tyr
LYS
val
845
ser
Tyr
Pro

Glu

Ser

1025

Gly

Ala

~3
L1y
w O

Thr Ala
Lys Ser
Tie Glin
Lys Leu
Ala Ser

335
Phe Ley

Glu Thr
494
Gin Ala
1010
Glu Gluy

Glu Gly

Phe Tyr

Ife
phe
Arg
580
val

LYS

Met
ser
660
Ala
Leu
ser

ASp

Glu
Gin

Leu

ASD

Ala
565

Ser .

Leu
Glin
Tyr
Gln
645
TVl

Glu

Asn

Ser
Asn
885
Ser

Pro

LYS

Ser

1G45

Asn
Sar
Glin
4§50
Ser
Glu
Ser
Pro

ASDH

1030

ASD
Leu
Ser
Gly
Lay
615
val
Lew
Ser
Gly
Giu
595
Met

ASD
855
Ser
Gly
Ala
val
Leu
935
Gly
ASNH
Gly
Ala

Gin

1015

Pro
Lys
Gly
760
Thr
Lys
ASp
oro
Glu
340
Ser
Met
Gin
His
ASD
Q20
Ile
va'l
Gin

ASD

Pro

1600

val

Met
vai
Ala
585
His
ser
Lys
Ser
Phe
665
Gly

Met

s Tyr

Thr
Arg
745

The

AR

Asn
ASD
Thi
TYr
325
Lys
Lys
Ser
Ser
Lys
905
Arg
Glu
Trp
Phe
Glu
G85
ASp

Gin

H1s Ser Asp

ITe Leu Ala Ser

Phe Arg arg Gly Lys

1060

31085EGPCL

Gin
Asn
570
Asn
ATy

Leu

ASD
650
AsSHl
Phe
ASH

teu

val

LYS
Asp
890
Gin
Ala
ASh
Gly
Glin
870
Tyr
Gin
ASH

Gln

Thr
555
Gly
Sar
Ile
va
el

635
Ala

ser

Lys

i035

Met
Giu
Glu
Ala
LYs

620
LYS

Ala

Thy -

Tyr
PO

Ile

660

iLey
Glu
Gly
Pha
Glu
840
val
Leu
Ile
val

Lys

1020

Tyr
et
Gly
Asp
605
Thy

Phe

Ser
910
Gin

Lau

1005

Glu

Lys

Asn Ley Pro

teu Gly phe Leu Leu

1650

Asn

1065

Asn
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Tro
ASD
575
val
Ser
val
Lys
ser
655
Thr
Phe
Arg
ey
Met
735
Gly

975
Tyr

Lys
Glu
Gln

Ley

1055

Tle
560
Met

Glu
Gin
ASp

540
val

Ser
Gly
Ser

720
Pro

Lau
LYS

Thr

1640

Gly



<210> 85

<211> 805
«212> PRT

<213> Streptococcus pyogenes serotype M1

<220>

<223> hyaluronan lyase

<400> 85

Met Asn
1

Asn Leu

Ala Asp

Thr Gln
50

Gin Gln

65

Iie Ala

Phe His
Gin Gly

ASp Ty
130

Lys Ile

145

Ser Lys

His Ala
AsH Lys

ASH ASH
210

Leu Lys

225

Phe Arg

Asn Leu ]

LYS ASp

Phe Thr L

Tle Asp
305

ITle Ala

Lys Mat
Tle val
Arg Phe
385

Tle Lteu
iys Thr
vatl Tyr
Leu Leu

Ata ser

Thr
Phe
Thr
35

Thy
Lys
Gly
ASN
PO
115
Ser
Ala
Ala
Tyr
Glu
185
Thr
Tyr

val

Tyr
Leu
20

Leu
Ley
AsSp
Asn
Lys

100
ASD

Ala s

ASn
186
Asn
Ley
Thr
Arg

ASD
260

) ey

u val

val
Thr

Pro
340

i

Gly

Ala

Ite
4720
Asn
ASD

AsSh

Phe
5
Ser
Thr
Thr
Tynr
ASP
85
Ala

His

Cys
rhe
Ser
Thr
Tyr
70

Ala
Glu

Glu

Pro
230
ala

Gly

Glu

Thr
316
Ala

Thr
Ala
Asn

Thr

Asn
135
Thr
val
Arg
val
Met
215
Ile
ASn
ATG
ser
Gly

295
Ash

Ser
ASD
Gly
ASp
Asp
Arg
120
Ile
AsSH
LysS
Glu
Tyr
200
Ty
Glu
pPhe
val
ASD
280

Asn

Ala

His
Mei
25

Giu
Ser

teu

Lys

Ala
105
Thr
Thr
Prro
Asp
ASH
185
Glu
Pro
Lys

ser

LYS
205

Thr

Gly
Gln

Asn

. Thr

345
ile

Met
Ala
Glu
Thr
425
His
val

Lau

31085EQPCL

Lys
106
Gly

Pro

Gin
Tyr
LYS
Glu
Gly
170
H1s
ile
Tyr
Phe

Pro
250

Leu ]

Thr
Gly
Glu

410
Gin

Asp T

Gln

Gin
Gin
AsSn
Lys

ASD
75

* ASD

Leu
Gly
AS
Lys
GIn

Pro

Gly
Ile
285
Asp
Tyr

ASD

© Phe

365
Arg

Ala
Arg
Ala
ey
445
ASD

Asn

Lys
356
Phie

Ser

Tyr
15

ITle
Phe
Gln

ser

T wval

45
ser

Ala
Tle
Glin
Tvr

175
Lys

Ala 1

Glu
Thi
Ser

255
et

Al
240
Gly
Arg
val
Ley
Gy
320
Ser

ASp



465
Asp Phe

Giu Ala
Met Phe

Tro Ala
530

Gin Lys

545

Gin vatl

Lys Leu
ASN LYS

Ile 1te
610

Tyr Thr

525

Ser Tyr

Phe Thr
asn Ile

Ala Ley
680G

Pro Glu

705

Asn His

Met Thr
Leu Leu
Gin Gln

770
AsSN His

785
Arg Gln

Ala Phe Gly
Met ASn ASH
500
Tyr Leu Tyr

515
Thr val Asn
Pro Leu Glu
Gly Met Thr
Asn Asn Thr
580
Ser Ley Thr
phe val Gly
Thr Tle Glu
val Asn ASN
Asn Thr Lys
660
Gly Tyr Tyr
Gin Thr Gly
ala Tle tys
Thr GIn Asp
Arg Gln Glu
740
Glu Asn Asn
Met His val

Asn Leu Ser

Asn GIn Gin

<210> 86
<211> 780
<212> PRT

<213» Streptococcus pyogenes serotype MZ {(strain MGASIO)

<220>

<223» hyaluronan lyase

<400> 86

1
Ley Tyr

Lys Gln

Giy GlIn
50

Pro Asn

&5

Glu Lys

Lel Asp

Trp Arg Asn
20

teu Leu Ley

35

Giy Thr Ala

asn Thr Tyr

Lys val val
85
Gin Trp Asn
100

Met val Tyr Phe Tyr Leuy
5

val

TYr

I

=
7
G

S

Ta

he
¢
Tn

er .

ASD

ASH .

&1i5
Arg

Pro
Iie
Phe
Trp
695
val
ASp
Glu
Lys
His

775
Gin

Lys
580
Gln
Ser
Arg
Thr
Leu
760
Tyr

Gly

Gln
ASn
25

Leu
ASp
Gin
Gin

ala
105

3108sEQPCL

ser
490
Gly
Gly
Pro
ASN
ASD
570
Ala

Trp

ASn G

Leu
650

Glu

Thr
Ile
Thr
Ala

730
Ite

LYyS

Tyr

Ser
10

Thr
phe
Thy
Thr
Lys

90
Gly

475
Asn

Trp
His
Gcly
Tie

558
Ala

Lys

Ser
785

l.eu
Lau
75

ASP

Asn

Arg
Pha
Tyr
Thr
K40
LYS

Phe

- Thr

» Tle

Ser
620
LysS

Asn

phe X

phe
sSer
Thr
60

Thy
TYr

AsD

Page 96

sSer
525
Thr
Thr
val
fhe
l.eu
6505
ser
Tyr
Gln
ASD
Ser

685
ASD

The

Met
Leu
AsSD
765
Thr

Pro

Cys
Phe
45

Ser
Thr
Tyr

Ala

Gin
Ser
510
Glu
Glu
Asn
Ala
Thr
590
Gly
His
Pro
ey
Pro
670
Ile

ASD

Leu
ASD
750
H1s

Met

Ile
Thr
30

Ala
ASH
The
Thyr

Tyr
110

ASn
495
ASD
ASH
Thr
Ty
Ser
575
ASN
ASD
Lys
Tyr
val
555
Ala
Ser

Lys

> Met

Pro
735
Ile
ASD
Phe

Pro

Ser
15
His

Met

ASP

Glu
g5
ASp

Ser

val
200

ser
&0
Leu

LyS



Tht
Gln
Tyr
145
Lys
Glu
Gly
His
Tle
225
Tyr
Phe

Pro

AsSD
ASH
130
Leu
Thr
Ser
Met
GIn
210
Gly
Phe
val

rhe

Ite
290

Lys

g Tyvr

Pro

Ser
370
H1s

Arg

Pio
Gly
450
Iie
Lys
Ley

ASN

Trp
530

v His

Gly
Ile
Ala
Met
610
phe

Glin

Asp

Glu
Arg
Tyr
186
Phe
Thr
Pro
Gin
ASD
260
Ala
Gly
Ile
ASp
Tyr
340
Asp
Ile
Phe
Arg
Ala
420
Arg
Ala
ey
ASp
Asn
500
Thr
Thr
Ser
Thr
Thr
586
vati
Phe
Leu

Ser

Phe
ser
405
les
Leu
Phe
Met
Ser
485
ASH
Gin
5er
Glu
Glu
565
ASD
Ala
Thr
Gly

His
545

val
Ser
Ala
150
Ile
Gin
TYr
Lys

Ala
230

Glu 1

Thr
Ser
Leu

Lys
310

v Ser

Asn

Asn
630
Lys

Thr
TYF
135
LyS
Glu
Asp
Glu
Glu
215
Ile

Aryg

Arg

Leu
Asn
455
Glu
val
His
Tyr
Gly
535
TYTr
Glu
Gln
LYS
Trp
615
Lys

Ala

Phe
120
Gin
ASD
Lys
5er
His
200
Asn
ASH

Leu

Gln
360
Lys
Ile
Arg
Ile
Lys
£40)
val
lLeu
Ala
Asp
Glu
520
Mat
Trp
Gin
Gln
LYS
600
ASN
Tle

Tyt

His
Gly
Tyr
Ile
LYs5
185
ala
Lys
ASh
Vs
Arg
265
Leu
ASD
Thr
Asn

Ala
345
Leu

Lys
val
585
l.ey
Lys
Ile

Thr

31085EQPCL

Asnh
Pro
Ser
ala
170
Ala
Tyr
Glu
Thr
Tyr
250
val

Tle
ASD
Leu
Hisg
330
Tyr
Tie
Ala
Arg
ASn

410
Arg

Arg

ASD
Ser
phe
490
Ala
Met
Tyr
Thr
Pro
570
Gly
AsSD
Ser

Phe

Thy
650

Lys
AsSp
Ala
155
Lys
Ile

Asn

Leu
235
Thr
Arq
ASD
Leu
val
315
val

Thr

Ala
His
140
Ser
Gin
Ala
Leu
Tro
220
Ser

Ala

Ty
540
ASt
Glu
Thy
Thr
Thr
620
Gly

Glu

Page 97

Glu
125
Glu

ASh
205
Trp
Leu
Pro
Ala
Gly
285
Ile
Glu
Thr
Ala
Ile
365
Tyr
Met
Ser

ASD

5 Thr

445
Lys

ser

Leu
Glu
525
Ash
Pro
Gly
Ser
Ser
605
Leu
Ser

GIn

Lys
AST
Asn
Thr
VER
190
Arg
val
Met
Iie
Asn
270
Arg
Ser
Gly
ASnN
TYr
350
Gln
HiS
Met
His
Met
430
Leu
Thir
val
AsSD
ser
510
Asn

AsSH

LYys
495
Met

Leu

Ile

Lys
655

Thr
Thr

160
PTo

Leu
Leu
560
Glu
AsSD
Ala
Gly
Lys

640
Glu



3108SEQPCL

Asn Gln Lys His PFro Tyr Cys Ser Tyr val aAsn Asn Gin Pro val

660 665 670

ol Asn Asn Gin Leu val Asp Phe Thr Asn Thr Lyvs Ser Ile Phe

675 680 685

Glu Ser Asp Asp Pro Ala Gln Asn Ile Gly Tyr Tyr Phe Phe Lys
6390 695 ) 700
Arg Thr lLeu Ser I7e Ser Lys Ala Leu Gin Thr Gty Lys Trp Gin

710 715

TTe Lys Ala Asp Asp Lys Ser Pro Glu Ala Ile Lys Glu val Ser

725 730 735

Thr Phe ITe Thr ITe Met GIn Asn His Thr GIn Glu Gty Asp Arg

7440 745 750

Ala Tyr Met Met Leu Pro Asn Met Thr Arg Gin Giu Phe Glu Thr

755 760 765

Tie Ser Lys Leu Asp Tle Asp Leu Leu Glu Asn Asn
770 775 780

<210>
<211
<237
<213>

<220>
<223>

<400>

87

868

PRT

Streptococcus pyogenes serotype M4 {strain MGEASIO)

nyaluronan lyase

g7

Met aAsn Thr Tyr Phe Cys Thr His His Lys Gln Ley Leu Leuy Tyr
3

5 10 15

Asn teu Phe Leu Ser Phe Ala Met Met Gly GIn Gly Thr Ala Ile

20 25 30

Alta Asp Thr Leu Thr Ser Asn Ser Lys Pro Asn Asn Thr Tyr ihe

35 40 45

Thr GIn Thr Leuw Thr Thr Thr Asp Ser Glu Lys Lys val val Gln

50

55 69

Gin Gln Lys Asp Tyr Tyr Thr Glu Leu Leu Asp GlIn Trp Asn Ser

65

Tle Ala Giy Asn Asp Ala Tyr Asp Lys Thr Asn Pro Asp Met val

a5 90 95

Phe His Asn Lys Ala Glu Lys Asp Ala 6in Asn Iie Iie Lys Sar

100 105 1140

Gln Glu Pro Asp His GTu Asn Arg Thr Tyr Leu Trp Glu His Ala

115 120 125

Asp Tyr Ser Ala Ser Atla Asn I'le Thr Lys Thr Tyr Arg aAsn Ile
130 135 140
tys Tie Ala Lys 6In Iie Thy Asn Pro Glu Ser Cys Tyr Tyr Gin

150 155

Ser Lys Ala ITe Ata Ile val Lys Asp Gly Met Ala Phe Met Tyr

i65 170 175

His ala Tyr Asn Leu Asp Arg Giu Asa His GIn Thr Thr Gly Lys

180 185 180

Asn Lys Ghu Asn Trp Tro Asp Tyr Glu Tle Gly Thr pro Arg Ala

Asn Asn Thr Lew Ser Leu Met Tyr Pro Tyr Phe Thr GIn Giu 6iu I

195 200 205

210 215 220
Leu Lys Tyr Thr aAla Pro Iie Glu Lys Phe val Pro Asp Pro Thr

230 235

Phe Arg vail Arg Aia Ala Asn Phe Pro Pro Phe Glu Ala Asn Ser

245 250 255

Asn Loy Ile Asp Met Gly Arg val Lys Leu ITle Ser Gly Ile ey

260 265 270

Lys Asp Asp Leu Glu Ile Ser Asp Thr IlTe tys Ala Ile Glu Lys

275 280 285

phe Thr Leu val aAsp Glu Gly Asn Gly Phe Tyr Gln Asp Giy Ser
290 255 300
Tle Asp His val val Thr Asn Ala Glin Ser Pro Leu Tyr Lys Lys

310 315

le ala Tyr Thr Gly Ala Tyr Gly Asn vat Lteu Ile Asp Gly Leu

ASD
Leu
Pro
AST
720
ASD
Tyr

Tyr

Ser
Tyr
Gln
Pro
Tle
80

Thr
Tyr
Lys
Giu
Asp
160
Glu

Giu

Arg
240
Gly
AP
val
Leu
Gly

320
Ser



Gln Leu
Lys Met

Ile val
370

Arg Phe

385

Itle Leu

Lys Thr
val Tyr
Leu Leu
450
Ala Ser
465
Asp Phe
Giu Ala
Met Phe
Trp Ala
530
Gin Lys
545%
Gln val
Lys Leu
Asn LYS
ITe 1ie
610
Tyr Thr
625
Ser Tyr
phe Thr
Asn Ile
Ata Loy
Pro Glu
705
AStt His

ey Leu
Gin Gin
ASNn His
785

LYsS GIn
ASN ASN
Leu Pro
Ala Ley

850
Asp Leu

Tle

Ala

355

Arg
AsSN
Arg
Arg
Asp
435
Ser
Phe
Ala
Met
Tyr
515
Thr
Pro
Gly
Asn
Set
595
Phe
Thr
val
Asn
Gly
675
Gln
Ala
Thr
Arg
Glu
755
Met
ASH
Asn
Ala
Arg
&35
val

Arg

Pro
340
Thr
Gly
Ala
Ile
Ile
420
ASn
ASD
AST
rhe
Asn
500
Leu
val

Lay
Met
Asn
580
Ley
val

ile
AST:
Thr
560
Tyr
The
Tie
Glin
Gn
740
Asn

His

Lew

Gln
Ley
820
Thr
Ata

ile

325
Ile

Tle
Glu
Gln
Ala
405
LYyS
ey
Thr

Ser

Gly
485

ASD

Tyr
Asn
Glu
Thr
565
Thr
Thr
Gly
Glu

AsN
645

Lys

Tyr
Gly
Lys
ASDH
725
Glu

Asnh

val

sar
G
305
Asn
Gly

Ser

Ile
Tyr
Mat

Ser
3590

Asn
855

Lys
Tro
360
ASp
Val
Ser
val
TYr

440
Pro

Lys
Met
ey

AsSp
520

YiT Arg

i Pro

ser
Leu
Lys
600
Ile
LysS
val
Phe
Lys
680
Gin
Ser
Arg
Thr

Ley
760
Tyr
Gly
Leu
LYS
Ser

840
His

Thr
345
ile
Met
Ala
Glu
Thr
425
His
val
Lay
phe
His
505
Leu
Laus
Glu
Asp
Ala

585
Gly

Lys
clu
ASD
Leu

665
Pro

Asn X

J1I08SEQPCL

330
LYS

ASn
Thr
Gly
Glu
410
Gln
Asp
G1in
Ala
Ser
450
Gly
Gly
Prao
ASRH
AsD
570
Ala
Trp
Asn
AsSh
Leu
550
Glu

Thr

Thr

Ala
730
Ile

Ala

Lys

His
810
Pro
Ser

Thr

Ser
His
Arg
Iie
355
Pro
Gly
Tle
HATED
Ley
475
Asn

Trp

Pro
Serp
Gly
380
Glu

His

Ser
G520
Lys
AsSn
ASp
Leu
Ala
700
Ile

Met

©Lys

Tyr
ala
780
Phe
Gly
Lys
Glu

Pro
860
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765
Th

Pro
Tle
Arg
Fhe

845
Phe

ASH

ser
510
Glu

335
Ala

Pro

ile

Arg
Ala
415
TYF
Lys
Tyr
Lys

AsD
405
AsD

Asn T

Thr
YT
Ser
575
Asn
Asn
LYS
Tyr
Val
55
Ala
Ser
Lys
Metl

Pro
735

ITe s

ASp

Phe S

Pro
Ala
815
Arg
Gly

LyS

ASp
ile
Ser
Ala
400
teu
ASN
Glu
val
His

480
TYr



865

<210> 88
<211> 82
<212> PR

8
T

310858GPCL

<Z13> STreptcococcus pyogenes serotype MO

<220>

<223> hyaluronan lyase

<4G0> 88

Met val
1

ey Tvr

Lys Glin

Gly Gln
50

Pro Asn

65

Glu Lys

His Glin
ITe Gly
225
Tyr Phe
phe val
Pro pPhe
tey Ile
Ile Lys
305
Phe Tyr
ser Pro
val Leu
Lys Ser
370
Asn His
385
Thir Arg
Gly Ile

Glu P

]
o}

Tyr
Trp
Ley
35

Gly
AsSn
LYS
Gin

Pro
115
Ile
Trp

Tyr

CCYS

- Afa

195
Thr

Thr
Thr
Pro
Glu

275
sar

Phe

Arg
20
Ley

Tyr
5
AST
Leu
Ala
Tyr
val

Asn

ASH
165
Tyr
Met
Gly
Alg
Glu
245
Pro
AST
Ite
Glu
Gly
325
Lys

Gly

» Glu

Pha
Ser
405
Lau

Leau

Ley

Leu
LYS
310
Ser
LYys
Leu
ala
Pro
390
Tle
Arg

Ala

val
ser

sey

Tyr A

55
Glin

Pro

Thr o

Tyr
135
Lys
Glu

Asp

Glu
215
Ile

Arg
Gly
ATG
265
val
Leu
Gly
Ser
ASD
375
ITle
Ser
Ala

Leu

ASD
val

Asn

Gin
ASTE
25

Leu
ASD
Gln
Gin
Ala
105
His

Gly

Tyr &

Ile
Lys
185
Ala
Lys
Asn
Lys

Arg
265

teu I

ASH

Thr

> ASD

Ala
345
Leis
Met
val
Phe
Leu

425
Thr

phe
10
Thr

Phe

Thr
Tyr
250
val

Arg
ASD
410
Arg

Arg

Thr
Tyr

l.eu

Leu
75

ASp

ASH

} LYS

Asp
Ala
i55
Lys
Ile
AST
Asnl
Ley
235
Thr

Arg

: ASD

Lo
val
315
val
Thr
Pro
Thr
Gly
3585
Ala
Ile

Ile

Met
Glu
300
ASD
val
Gly
ile
Ile
380
Glu
GIn
Ala

Lys

page 1060

Ile
Cys

pPhe

285
Ile

Glu
Thr
Ala
Ite
365
Tyr

MeT

Ile
Thr
30

Ala

Asn

Thr £

" Thr

Tyr
110
LyS
Ash
AST
Tht
vai
1580
Arg
val

Met

Asn
270

Yy Arg

Serp
Gly

ASN

mMet
His
Mat

430
Leu

Ser
15
H1s

Met

ASh
175
Lys
Glu
Tyr
Tyr
Giu
255
Phe
val
ASp
AsD
Ala
335
Gly
Lys
Trp
ASD
val
415
Ser

val

Phe
His
Mat
Glu
ser

80
Ley

Thr
160
Pro
ASD
Asn
Glu
oro
240
Lys
Sop
LYS
Thr
Gly
320
Gin
ASN

Thr

Met
AG0
Ala
Glu

Thr



31085EQPCL
Gin Gly Asn Ala Phe Tyr Asn val Tyr Asp Asn Leu Lys Thr Tyr His
450 455 460
asp Lle Lys Leu Met Lys Glu teu Leu Ser Asp Thr Phe val Pro val
465 470 475 480
GIn Lys Leu Asp Ser Tyr val Ala Ser Phe Asn Ser Met Asp Lys Leu
485 490 495
Ala Leu Tyr Asn Asn Lys His Asp Phe Ala pPhe Gly teu Ser Met phe
500 505 510
Ser Asn Arg Thr Gln Asn Tyr Gly Ala Met Asn Asy GIu Asn Leu His
515 520 525
Gly Trp Phe Thr Ser Asp Gly Met Phe Tyr Leu Tyr Asn Asn Asp Leu
530 535 540
Gly His Tyr Ser Glu Asn Tyr Trp Ala Thr val Asa Pro Tyr Arg Leu
545 550 555 560
Pro Giy Thr Thr Glu Thr Glu Gin Lys Pro Leu Glu Gly Thr Pro Glu
565 570 575
Asn Iie Lys Thr Asp Tyr Gin GIn val Gly Met Thr Ser Leu Ser Asp
580 585 5990
Asp Ala Phe val Ala Ser Lys Lys Leu Asn Asn The Ser aAla Leuw Ala
595 600 605
tla Met Thr Phe Thr Asn Trp Asn Lys Ser Leu Thr Leu Asn Lys Gly
6510 615 620
Trp Phe Ile Leu Gly asn Lys 1le Ile phe val Gly Ser Asn Ile iys
625 630 63 640
Asn Gin Ser Ser His Lys Ala Tyr Thr Thr ile glu Gin Arg Lys Glu
645 650 6855
Asn Gln Lys His Pro Tyr Cys Ser Tyr val Asn Asn Gin Pro val Asp
660 665 6570
Leu Asn Asn Gln Leu val Asp Phe Thr Asn Thr Lys Ser Ile Phe teuy
575 680 585
Glu Ser Asp Asp Pro Ala Gin Asn Ile Gly Tyr Tyr Phe Phe Lys Pro
690 695 700
Thr Thr ileu Ser Tle Ser Lys Ala Leu Gln Thr Gly Lys Trp Gin Asn
705 710 7i5 720
Lhe Lys Ala Asp Asp Lys Ser Pro Glu Ala rle Lys Glu val Ser Asn
725 730 735
Thr Phe Ile Thr Ile Met Gln Asn His Thr Gln Asp Gly Asp Arg Tyr
740 745 750
Ala Tyr Met Met Leuy Pro Asn Met Thr Arg GIn Glu Phe Glu Thr Tyr
755 760 765
Ite ser Lys Leu Asp Ile Asp Leu Leu GTu Asn Asn AsSp Lvs Leu Ala
770 775 780
Ala val Tyr Asp His Asp Ser Gin &Gln Met His val Ile His Tyr Glu
785 790 785 800
Lys Lys Ala Thr Met Phe Ser Asn His Asn Leu Ser His Gin Gly prhe
B0S 810 815
Tyr Ser Phe Pro His Pro val Lys Gln Asn Gla Gin
820 825

<2i0> 8%

<211> 556

<21Z» PRT

<Z213> Streptococcus pyogenes serotype ML2 (strain MGASZ)

<220>
<223> hyaluronan Tyase

<4Q0> 89 )
Met val Tyr Phe Tyr Leu val Asn Gln Ser Thr Phe Tle Ile Ser phe
1 5 i0 15
tew Tyr Trp Arg Asn beu Ser val Asn Thr Tyr Phe Cys Thr His His
20 25 30
Lys Gin Leu Leu Leu Tyr Sar Asn Leu Phe Leu Ser rhe Ala mMet Met
35 40 45
Gly Gin Gly Thr Ala Ile Tyr Ala Asp Thr Leu Thr Ser Asn Ser Glu
50 55 60
Pro Asn Asn Thr Tyr Phe Gin Thr Gln Thr Leu Thr Thr Thr Asp Ser
Page 101



63
Glu

Leu

ol BV
iy

Asn
305
ASD

Asn

Ty r
385
Thr

(%)
in
=

Uy B <
D
T ]

Lys
ASD
Asn
AsSn
130
l.eu

Lau

Pro

gty
Tins

Gin

Ash

TVr

Ser L

370
His

Gly
ASD
TyrE
Lys
450
val

Ala

s Gly

Phe

ile
530
ASN

<210> S0
<21i> 63
«212» PRT

<213>

Lys
G1In
Pro
115
ila
Gly
Thr
ser
ASD
195
Gly
Gly
Ty
ASD
Lys
275

oy
LYS

5

ASD

MeT

oy
Trp
Tyr
420
Tyr
Ser
ASD
Thr
rhe
500
AST
Met

Ser

va'l
&5
ASH

Met

2 Lys

Met

STreptoCoCcus

70
Gln

ser
val
sSer
GIn
150

Leu

ser

pyogenes serotype Mi2 (strain MGASZ)

Pro

Ile

Tyr
Thr

455
Ser

Ite

Thr

Tyr
535
Arg

Pro
440
val
Va 'l
ASnH
Lys

Thr
520

Ser

Phe

Gln
Ala
105
His
Gly
ITe
Ile
Gly
185
Tyr
LysS
Trp
His
Gly
265
LyS
Ala
Lys
Gly
ASn
345
Thr
ASNH
Ile
Lys
Gin
425
Gly
vai
Trp
AST
Lys
505
Asn

3108sEQPCL

Lys
a0

Gly
Asn
Pro
Pro
Ser
170
Leu
His
ASTS
His
TYr
250
Thr

Ser
Thr
Ser
410
Lys

ey

Ala
The
490
AsD

ser

Leu

75
ASP Tyr

ASH ASD
Lys Ala
Asp His
140
L.eu Leu
155
Lys Met
Thr GIn
ASn Lys
val Ala
220
The Gly
235
ATg ASp
Thr Thr
ser iLys
Ile Gly
300
Ser Tyr
Lys Ser
Lys Ala

Ser Asp

His Ser
ser Lys
Gin Glu
Gty Ile

475
Lys val

ASD AsSH

val Ser

Asn Lys

540
Thr Lys
555
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Tyr
Ala
Glu
125
Glu
Lay
Lys
Gin
Gly
205
Arg
Ala
ASQ
Leu
Thr
285
Meatl
Phe
Thr
ASi
Ash
365
ASsi

Lys

ASD ]

ASnh

ASH
445

Thr
Tyr
110
Lys

ASn

Ser

Leu
1390
Leu

Glu
95

Asp
ASp

Aryg

e Ser

Leu
175
Lys
ASD
Giu
Met
Trp
255
AN
val

rhe

> Leu

Ser
335

pTyr

Glu
Tle
Ser
Gln
415
ASD
Phe
phe
Serp
Lys
495
Glu

Glu

80
Leu

Lys
Ala
Thr
Arg

160
Met

Phe
Sar
ser
240
Ala
Glu
Gly
Glu
Asn

320
ser



<220>

<223> hyaluronan lyase

<400> 90
Met Ala Phe

1
Gln Thr

Gly Thr

phe Thr
50

val Pro

G5

rphe Glu

Iie Ser

Lys Ala

Tie iys T

385
Ala phe

Met Thr

Gln sSer
450

Gl Lys

465

ASn ASh

ser Asp

Thr
Pro
35

GlIn
ASD

Ala

Gly

Ile
115
ASp

Tyr

Mat
Gly
20

Arg
Glu

Pro

Leu
Ley
#he
260
Mat

Ser

Pro
Leu

Pro
G0

Tyr
5
Lys
Ala
Glu
Thr
Ser

a5
Leu

Glu
Glu
Tle
Ia
Arg
70

Gly
Arg
val

Leu

Ala
230
Leu
ASDN
Glu
val

His
310

Cys
470
AsSD

Gin

His
AsSH
AST
Leu
55

Phe

AShH

Mat
Tyr
345
Thr
Pro
aly
Ash
sSer
425
Phe
Thr
va'l
ASD

Gly
505

3108sEQPCL

ASH
10

ASN
Leu
Thr
Arg
ASD
80

Leu
val
val
Thr
Pro
170
Thr
Gly
Ala
Ile
Tie
250
ASn
ASD
Asn
Phe
ASH
330
Leu
val
Ley
MaT
ASD
410
Leu
val
Ile
ASn
Thr

499
TYr

Leu
Trp
Ser
Ala
Ala
75

Met
Glu
AsD
val
Gty
158
Ile
Ile
Giu
Gin
Ala
235
Lys
ey
Thr
Ser
Gly
315
ASH
Tyr
Asn
Glu
Thr
395
Thr
Thr
Gly
Giu
Asn
475
Lys

Tyr

ASn
Trp

Leu
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Arg
val
Met
Ile
AsT
Arg
Ser
Gly
125
Asn
Tyr
Gin
His
Met
205
His
Met
el
Thr
val
285
AsSp
Ser
Asn
ASTN
1y

365
Thr

Leu 5

Ala i

Asn
Asn
445
Arg

Pro

Phe

Giu
Tyr
30

Tyr
Glu
Phe
val
ASD
110
Asn
Ala
Gly
Lys
Trp
190
ASD
va'i
Ser
va'l
Ty
270
Pro
Lys
Met
Leu
Asp
350
Ar(

Pro

Asn
15

Glu
Pro
Lys
Ser
Lys
Thr
Gly
Glin
ASH
Thr
175
Tie
Mot
Ala
Glu
Thr
255
His
val
Leuy
Phe
His
335
Leu

Leu

Glu

© ASD

Ala
415
Gly
iys
Glu
ASD
ey

495
Pro

Ser
vai
160
Lys

Asn

ser
320
Gly
Gly
Pro
ASNH
ASD
400
Ala
Trp
Asn
ASN
Lay
480
Glu

Thr



Pro
Glu

Leu

Thr A

Gin

T"j r
145
Lys

Giu s

Gy
His
Iie
225
Tyr
Fha
Pro
l.eu
ile

305
Pheo

Leu
Ala
530
Iie

Met

Ser
515
ASp
Thr

Met

81
828

> PRT

91

Tyr
Gln
Glin

50
ASh

Mot
GIn
216
Gly
Phe
val
phe
Ile
260
Lys

Tyr

Trp

Leu

Bro
Glu
275
Ser

atla

Ile

ASp

Ley
ASD
580
H1S
Met

His

Arg
20

Ley
Thy
Thr
val
Trp
100
ASD
Ile
Glu
Arg
Tyr
180
phe
Thr

Pro

Gin ¢

ASD
260
Ala
Gly
Tle

ASD

Pro
565
Tle
ASD
Phe

Pro

A> Streplococcus

Qa] Tyr Phe Tyr
5

Asn
Leu
Ala
Tyr
val
85

AST
Mot
LYS
His
ASTi
165
Ty
Mat
Gly

Arg

Lys
5er
Gin

550
Asn

Pro
533
Asn

Met

Asn
615
Lys

Leu
520
Glu
His
Thr
Leu
Gin
600
His

Gin

Gln
Ala
Thr
Arg
Glu
585
Met

Asn

AsSn

31085EQPCL

Thr
Ile
Gin
G
570
ASDH
His
Leu

Gln

Gly

LysS
ASD
555
Giu

Asn

val

Ser

Gin
635

LyS
GTu
540
Gly
Phe

ASD

Trp
525
val
Asp
Glu
LYS
His
&05
GIn

Gin Asn
Ser Asnh
Arg Tyr
Thr Tyr
575
Leu Ala
590
Tyr Giu

Gty Phe

pyogenes serctype M1Z (strain MGASS)

3> hyaluronan lyase

Ley
el
TYr
Tle
Phe
70

Gin
sSer
vai
Ser
Ala
150
Ile
Gln
Tyr
i.ys
ala
230
Glu

Thr

sSer

> Leu

Lys
310
Ser

Pro
ile
Thr
Tyr
135
Lys
Glu
ASp
Gilu
Glu
215
Ile
Ile
ARG
Gly
Arg
295
vai

Ley

AsN
40

Ala
Thr
Gln
ile
Phe
120
Gln

ASp

Lys 1

Ser

His
200

ASD L

AST)
Ley
Phe
ASD
280
Lys
Phe

Ile

Glin

Asn
25
Le

Ser
10

Thr
Phe
Thr
Thr
Lys
ad

Gly

Asn

ser

e Ala

170

s Ala

Tyr

Gly

W Thre

TYr
250
va'l
Ile
AsSE
Leu

His

Thr
Tyr

Ley

Leu
75

ASp
Asn
Lys
AsSD
Ala
155
Lys
Ile
Asn
Asn
Leuy
235
Thr
Arg
ASD
Leu
val

315
val

Phe
Phe
Ser
Thr
60

Thr
YT
ASD
Ala
His
140
Ser
Gin
Ala

Leu

Irp
220
Ser
Ala
Ala
Met
Glu
300G
ASD

val
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ile
Cvys
rhe
a5

ser
Thr
Tyr
Ala
Glu
125
Glu
Thr
Tle
Ile
ASH
205
Tro
ieu
Pro
Ala
Gly
285
Ile

Giu

Thr

Ile ser
15
Thr His

Ala Met

Asn I'le

Thr Asn
175

val Lys

190

Arg Glu

val Tyr
Metr Tyr
Tie Glu
255
Asn Phe
270
Arg val
Ser Asp
Giy Asn

Asn Ala

Thr
Ala
560
Ile
Ala
Lys

Tyr

Phe
His

Met

© Gl

ser
&0
Leu



Ser
val
Lys
Asn

385
Thr

Ala
785
Lys

Tyr

<210> G2
<211

Pro
Leu
Ser
370
His
Arg
Ile
Pra
Gly
450
Ile
Lys
Leu
AsSn
Try

530
His

Leu
Ilae
355
Pro
Ser
Gly
Glu
His
435
AsSn
Lys
Leu
Ty
Arg
515
Phe
TYr

Thr

3 LYS

Phe
595
Thr

ile

Ser

LysS

ASN
675
Asp

Ley !

Ala

2 Ile

" MetT

755
Lys

Tyr
Ala

Phe

828

<212> PRT

Pro

520

325
Lys

Gly

rhe

Ser I

405
Leu

Ser

Giu
565

Asn
Ala
Thr
Gly
H1s
645
Pro
au

Pro

Asp
725
Ile

L.eu

Asn
530
Lys
Tyr
val
Ala

ser
710

Lys
Mat
Pro
Ile
ASD
790
Phe

Pro

Gly
5er
ASD
375
Ile

Sepr

Ala 1

l.ey
ASh
455
Glu
vat
His
Tyr
Gly

e

Tyr
Giu
Gln
Lys
Trp
615
Lys
Ala
Cys
ASP
Gin
595
Lys
Ser
Gin
ASD
ASD
775
Ser
Ser

va'l

Pro

Asn

Met T

760
Leu

Gin
Asn

LYS

Ala

3108s5EQPCL

330
Tyr

345

Leu
MetT
val
Fhe
Leu
425
Thr
Tyr
Leu
Ser

Pha
505

Ala 1

Phe
Ala
LYS
vai
585
Ley

Lys
Tle
Thr
VI
665
Thr
Tie

Leu

Tle
Ala
Arg
ASH

410
Alg

Arg

ASh
Ser
Phe

490
Ata

Pro
570

Gly 1

Asn
Ser
Phe
Thr
659
val
AST
Gly
Gln

Ala
730

s Thr

Arg
Glu
Met
ASh

19
Asn

Thr
Fro
Thr
Gly

395
Ala

ASN
Leu
vai
635
Ile
AsSn
Thr
Tyr
Thr

715
Iie

9}
]

Gin
Asn
His
7G5
Leu

Gin

Gly
Ile
Ile
380
Giu
¢In
Ala
Lys
ey
460
Thr
Saer
Gly
ASTI

Tyr
5AN

i

AsST
Glu
Thr
Thr
Thr
620
Gly
Glu
Ash
Lys
Tyr
700
Gly
LYS
AsSp
Giu
AST
780
val
Sar

Gln
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Ile
365
Tyr
Met

ser

Thr
445
Vs
Ser
MeT
Leu
Glu
525
Asn
Pro
Gly
Ser
Ser
505
Leu
Ser
Gin
Glin
Ser
£85
Phe
Lys
Glu
Gly
Phe
765
ASD
Ile

His

TVYF
350
Gin
His

Met

Met
430
Ley
Thr
val
Asp
Ser
510
ASh
Ash
Ty
Thr
Ley
590
Ala
ASnH
Asn
Arg
Pro
670
Tle
rhe
Trp
val
ASH
750
Glu
Lys
His

Gin

335
Gly

Lys
Trp
ASp
va'l
415
ser
val
Tyr
Pro
Lys
495
Met
Ley
ASD
ATQ
Pro
575
ser
Leu
Lys
Tle
Lys
655
val
Phe
Lys
Gin
Ser
735
Arg

Thr 71

ey
Tyr

Gly
815

AsSh

Thr

Met
440
Ala
Glu
Thi
His
val
480
Ley
Phe
His
leu
Leu
560
Glu

ASD

Gly
Lys
640
Glu
ASp
Leu
Pro
ASn
720
Asn

Tyr

Ala

Glu
800
Phe



<213>

<220

<2723

<400> 92

Met
1
el
LYyS
Gly

Pro
G5

é1u

Leu

Ll
ITe
305
Phe
Ser
vali
LYS
ASn
385
Thr
Gly
Glu
Gln
ASD

455
Gln

val
Tyr
Gin
Gin
50

ASn

Lys
ASD

Leu

ser
370
His

=}

Pro
Gly
450
ile

Lys

Tyr Phe Tyr
5

Arg
L.eu
35

Gly
AST
Lys
Gin

Pro
115

Ife I

Trp
Tyr

Cys

t Ala

195
Thr

Thi

His
43%
ASN
Lys

Leu

AlQ
20

Leu
Thr
Thr

val

Try
160
ASD

ASN
Leu
Ala
Tyr

va'l
&5

Asn 5

ASN

16
ERS

Ty
MetT
Gly
Arg
Glu

245
Pro

Ser
405
Leu
Ley
Phe
Met

Ser
485

hyaluronan lyase

Leu
Leu
Tyr
Ila
Phe

70
GIn

Leu &

Ala
Pro
350
Tie
ATG
Ala
Tyt
Lys

470
Tyr

val

Ley
ASD
455
Glu

val

ASH
val
ASD

40
Ala

Gln
Tle
she
120
Gln
ASD

LysS

His
200
Asn

AsST

LYS
449
val
Ley

Ala

Glin
Asn
25

Leu
ASD
Gln
Glin
ata
105
His
Gly
Tyr
Iie
LysS
185
Ala
Lys
Asn
Lys

Arg
265

Leu 7

ASD

2 Thr

o ASD

Ala
345
ey
Metr
val
Phe
Leu
425
Thr
Tyr

Leu

92}
]
-3

FIO0BSEGPCL

Phe -

10
Thr

Phe

Met

AT
ASnH
410
Arg
ATy
ASD

Ser

phe
490

Streptococcus pyogenes serotype M28

Asn

ASp
475
Asn

Phe
Phe
Ser
Thr
50

Thr
Tyr
ASD
Ala
His
140
ser
Gin
Ala
ey
Trp
220
Ser

Ala

Met
Glu
300
Asp
val

Gly

Ile
380
Giu
Gin
Ala
Lys
Leu
460
Thr

Ser
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Cys
Phe
45

Ser
Thr
Tyr
Ala

Glu

3125

Glu £

Ala

Ila
ASD
205
Trp

Leu

Ser
ASD
Thr
445
Lys
Ser

Met

Ile

Thr
oy

ASt
Tyr
350
Gin
His

Met

#he
His

Met

- Gl

Ser

Leu

Met
400
Ala
Giu
Thr
His
val

480
ey



Ala Leu
Ser Asn
Gly Trp
Gly His

545
Pro Gly

<210= 93
<21i» 52

Tyr
Arg
515
Phe
Tyr
Thr
Lys
Phe
585
Thr

2

<212> PRT _
<Z213> StreploCocCcus suis

<220

ASNH- LYS
Gin Asn
Sar Asp
Giu Asn
550

Glu Thr
ASn Tyr
Ala Sser
Thr Asn
Gly Asn
6530

5 LYS
Tyr
Leu val

Ser Ala

* Tle ser

710

ASD Lys S

Ile Met
Leu Pro

ASD Tie

His Asp Ser

790
Met Phe
805
His Pro

<223> hyaluronan lyase

<400> 93
Met Gly
1

TYr Lys
Thr Arg
Gin Ser
50
ASn Ley
55
Ser Pro
Thr tLeu

Asn Leu

Fhe
val
val
35

Ser
Thr
val
Ala

val

Phe
Gly
20

Ala
Glin
Thr
Thr
Ser

100
sla

Iie sSer
5
val Cys

Ala Asn
Leu val
Glu ATa.
70
Ser Thr
85 )
Pro Gin

Asn Gly

ala

Glu

Asp
Glu
520
Met
Trp
Gln
Gin
LYS
600
ASD
ile
Ty
Ala
Fhe
580
ASN
Ala
Pro

AsSn

Met -

760
Leuy

Gin
Asn

Lys

pPhe
505
Ala
rhe
Ala
Lys
val

585
Leu

Lys

Lys
Leu

Pro

3108sEQPCL

Ala
Met
TYTr"
Thr
Pro
570
Gly

AsSn

T Thr

650
val

ASD
Gly
Gln
Ala

730
Thr

- Arg

Glu
Met
Asn
810
ASN

Pro
Ser
Pro
an

Ala

ser

Phe Gly
Asn ASn
Leu Tyr

540
val Asn

Leu Glu

AsT AST)
780

His val

795

lLeu Ser

Gin Gln

His Tyr
Ala Leau
Thir Glu
Glu Thr
&0

Glu val
75

Ser Ser
Thr Lys

Thr. Thr
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Gily 17

Ser

Thr
45
Thr

ser 5

Thr
Glu

Ala

Ser
516
ASn

Asn

A5
Al
Pro
670
Iie
Phe
Trp
val
ASp
750
Glu
Lys
His

Gin

MeT

Leu

Asp

Arg
Pro
575
Ser

Leu

Asn
720

é v

Asnl
Tyr
Tyr
Ala
Glu

800
Phe

Lys
Gly
Pro
val
val
&0

Glu

Lys

© Gly



305
ASH

Asp

Trp Ala
130

val Lys
ile Ser
val Asp
AsSp Leu
Giu Gly
210

Asn Gly
GTu Thr
Gln aAla
Pro Glu

Glin Tle
290

o Leu Thr

Met Ile
Lys AsD
ala Thr
Ata Asn
370

Gly Arg
Pro Thr
ser ser
val val
Asp Led
450

Glu Asn

Pro Arg

- Gin Glu

ASD Pro

«<210> 94
<2il> 1164
<21d> PRY

<213>

<220

<223>

<400> 94
Met Gly Phe
]

Tyr
Thr

Lys vai

Arg val
35

Asn
His
420
Glu
val
LyS
Ala

Glu
500

Piro

Thr
1565
Asn
Gly
AsD
Gln
LYS
245
ey

Thr Thi

i ASnN

150
Ala

Lys
Ser
Leu
Ala

230
Leu

Glu
Ala
Tie

310
Leu

Ley 5

2 ASD

Tyr
Ala
380
Gly
Thr
Pro
Lys
Ite
470
val

ey

STreptoCcoccus suis

hyaturonan lyase

Ala
135
Gly

sSer

Phe Ite Ser Gln

5

Gly val Cys Ser

20

Ala Ala asn Gln

120
Thr

Gln
Tyr
Tyr

v val

200
Pro

His
val
tle
Ser
280
Asn
ASp
Ata
Ser
Loy
360
Ser
val
Thi
val

Ser
440

Yy Met

Gly
Thr
TYr

val
520

Ser
ala

Leu
490

3108sEQPCL

Asn Frp
val Arg
Arg vall
17¢
Leu Pne
185
Arg val
Gin Glu
Tte Glu
Glu Lau
250
Ser Leu
265
teu Glu
tys val
Ala ala

Gly Lys
330

Phe Giu
Arg Asn
ASN ASD
Ala Ser
I1e phe

410
Tyr Arg
Ala Tyr
Asn Trp
Asn Trp
Leu Ile

490
Thr iys

Lys His

Glu
Ile

1558
Ala

Leuy
TYr
val
315
Thr
ey
AsSN
Thr
Searp
395
ASD
Arg
Tyr
Leu
Trp
475
Tyr

Thr
140
ASD
val
Tyr
Leu
Ala
220
Tle
Phe
Glu
va'l
ey
300
Ala
Gin
Thr
Trp
Gin
380
ey
ASp
Ley
His
Tyr
460
ASP

Lys Gin His Tyr

16

tey Iie Ala Leu

25

Pro Ser Thr Glu

Page

i08

Gly
ser

Thr
45

Pro

Lys
510

Ile

Pro
Arg
Thr
175
Glu
Leu
Pro
val
Ser
255
Gl
Glu
Arg
Giu
va'l
335
Glu

ala
Trp
Phe
415
Met
Sar

val

Tyr
4G5
Phe

Arg
15

Leu
160
val

Pro
LVS
320
T}’ i
His

ser

val
400
Ser
Ala
Loy
Tyr
Gly
480
Phe

val

LyS

ite Leu Gly

30

Ala Ser Pro



Glin
Meat
55

Thr
va'l
e
Asn
Val
145
Arg
Lei
ATg
Gin
Tle
225
Gl
Ser
Pro
Lys
Ala
305
Gly
phe
Arg
Asn
ala
385
Tle
Tyt
Ala
ASn
ASH
465
ey
Thr
Thr
ser
val
545
Lys

val

Ser
50

Thr
Gln
Gln
Ser

Trp
i30

Arg T

val
he
val
Giu
210
Glu
ey
Ley
Gy
val
2590
Ala
Lys
Glu
ASH
ASD
370
sSar
Fhe
Arg
Tyr
Tro
450
Trp
Ile
Lys

Ley

Lys

530
Arg

Gly

“Ala

ser
ArQ
3195
rhe
Gin
Phe
val

Leu
275

Met
Ile
500
ASH

Gly
Gly

Thr
580

Ley
vai
Ser
85

LyS
Ala
Trp
Glu
His
165
ASp
APg
Tyr
Leu
Glu
245
TYr
Gin
Pro
Thr
val
325
val
Glu
Met
Glu
Ile
405
Glu
ASD
Ala
Tyr
His
485

sSer

Pro

Ala

Phe
565
Gly

val
Ser
70

Thr
Glu

Pro

Gly
150
Gin
val
Serp
Thr
Thr
230
AST
val
Pro
val

val
310
ASD

Thr
ASD
LYS
Lys
390
ASp
Gln
Arg
Ash
Glu
470
Pro
Lys
val
Ley
Gin
550
TY P

Ala

Glu
55

ser
Thr
Glu
Ser
Pro
135
Aryg
Thr
Glu
Leu
Pro
215
val
Ser
Glu
Glu
Arg
295
Gly
val
Glu
Ile
Ala
375
Trp
Phe
Met
Ser
val
455
Tie
Tyr
Phe
PIo
Glu
535
Gly
Atrg

Tyr

Thr
Glu
Ala
Lys
Gly
120
Ala
Lau
val
Thr
Thr

200
Tyr

vall
Lys
Thr
280
Piro
LYS
Tyr
His
Ser
360
Phe
val
Say

Ala

Leu
440

Tyr

Phe
val
Ala
520
Gly
Leu

ASD
Gly

val
Glu
Asn
105
ASQ
Ash
His
Asp
Lys
185
Ala
Lys
Pro
Gly
Thr
265
Gly
ASp
Asn
ASD
Glin
345
Leu
Leu
Glu
LyS
Gin
425
Ile
Asn
Thr
Sar
Pro
505
va't
Ala
Thr
Gly

AST
585

31085EQPC]
Thr pPro Glu Thr

ser
Thr
30

Leu
Tro
val
Ile
val
170

Asp

Glu

Leu

Met

Lys
330
Ala
Ala
Gly
Pro
Ser
410
vai
ASD
Glu
Ser
Gln
490
ASD
Gly
Ley
Thr
Ser

570
val

Pro
75

Leu
Val
Lys
Lys
ser
155
ASE
l.eu
Gly
Gly
Thr
235
Ala
Glu
Ile
Thr
Ile
315

Asp T

Thi
Asn
Arg
Thr
355
Ser
val
Leu
ASn
Arg
475
Glu
Piro
Gly
Arg
Ile
555

Phe

lLeu

60
val

aAla
Ata
Giu
Lys
146G

ser

Pro

AST
Glu
540
Met
Ile

Iie
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Thr
Thr
Ser
AsSn
.eu
125
Glu
Thr
AST

Gly

5 ASD

205
Gln

Lys
Leu
Pro
ey
285
Arg
Pro
Lys
Phe
Arg
365
ASD
Gin
Leu
AST
Arg
445
ser
Val
Ile
Thr
Gln
525
Asp
LYS
ASD

Glu

Glu
sey
Pro
Gly
110
Ala
ASDN
Ala
Lys
Ser
180
teu
Ala
Leu
ASp
Giu

270
Ala

Leu
Leu
AsSD
350
Tyr
Ala
Ser
Thr
Pro
430
Lys
Ile
val
Leu
Ile
510
Thr
ala

Phe

Ala
Thr
Gin
95

Glu
ala
Gly
Ser
APG
175
Gly
Sar
Glu
Lys
Asn
255
Gln
ser

Ala

val
Glu
&80

Ala
Phe

Thr

Tyr
160G
Tyr
val
Pro
His
Val
240
ile
Ser
ASh
Asp
Ala
320
ser
fey
ser
val
Thr
400
va'l
Sap
Mat
Gly
Thr
480
Tyr
Lys
Ley
Arg
ASp
560
Asn

Ser



Gin teu Leu Pro val Ite &ln pPro Thr
585 600
Gin Thr Asn Ile Leu Tyr Glu Trp Ile
510 615
teu val arg Gly Glu Leu Met Asp Met

Arg Ala Thr 6ly Glu Ser His val Gin

Leu val Arg Ile Ala Glu ser Ala Gin
660 665

Leit Ser pPhe val Lys ala &Tn teu Thr

675 H80
TYr Arg Ser Leu Lys Ser Tyr Lys Asp
690 695

Leu Ata Asp Asn GIn ITle Pro Ala Glu

705 710

Ata Phe Asn Asn MeT Asp Lys Phe val

rhe Thr Phe Ala Leu Ser Met Tyr Ser

740 745

Asp Mot Asn Ash Glu Asn Arg Lys Gly
755 760

val Tyr Leu Tyr Asn Asp Asp Leu Ser

770 775

Ala Thr val Asp Pro Tyr Arg

eu Pro

Ltys Arg Glu Asp Gly Ser Gly Glu val
805

er Gin Leu Gly Asn Arg Leu
820 825

rn Asn Asn Ser Leu Thr Ala

3 840

Gly asn Lys Ile val pPhe Leu Gly Thr

850 ass
Gin Gly Ala Glu Thr Thr Tle Glu Asn

Gly Ala

174

Asn Asn

£
[ b}

Lys Tyy Ser Tyr Tyr Ile Asn Gly Gln
885
val val Thr Asp Lys Thr Gin Ser phe
00 845
Asn Gln Ser Tle Gly Tyr val Phe Leuy
915 520
Lys feu Asp Gin Arg Thr Glv Lys Trp
930 935
ser Lys Giu Gilu val Ser Asn Ser pPhe

ala ¢ln Thr Ser ;gf Asn Tyr Ala Tyr
5

Mat Giu Lys val Asn Gin Ala Ala Ala
980 gas5

Asp Arg Asp Leu Glin val val Tyr Asp

995 1000
val val Lys Tyr Thr Asp Thr Ala Tyr
1010 1015

ey The asp Ala Gly Leu Tyr Thr Iie

1025 1030

Arg TTe Ala phe Tyr Asn Pro Ser Thr

1045
Glu Lew Thr Lys Ala Gly Ser Ser Leuy

3108sEQpClL
Glu Phe Ala

Gly Lys Ala
620
Thr Arg Gly
G35
Ala met Giu
650
Pro Giu Gin

Ser Asp Thr
ile Asp Leu

700
Vval Asp Lys

Tyr Arg Ser

Asp Ile Gin
860
Arg Lvs Leu

Asn Gln Leu
Ser Asp Ile

540
val Ser Leu
val Leu val
Sar val Lys

Gln Glu GIn

Lys bteu Thr

1020

Gin Lys va'
1035

Arg Thr val

1050

The val Glu

10660 1065

Ala Ala Tyr Pro Ser Thr val Trp Lys
1075 108G
Asp Lys GIn Thr Gly ser val Glu Lys
1090 1085
Leu Lys Glu Asn Gin Pro Ser Ser Glu
1105 1110
Ala Ala Glu Lys Thr tvs Pro Ser Lys
1125

val Thr Met

Thr Glu Lys

1100

val Lvs GlIn
1115

Pro Arg Leu

1130
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Leu Lys Glu Glu
605
Phe Mel Pro Ile

Arg Seir Ite Sear
640
ile Leu Arg Ser

Lys Thr Lys Leu

Phe Tyr Asp Sar
685
val Aasn Lys Leu

Asp Tyr Tle Ala
Ala Gin Glu Gly

Gin Asn Tyr Glu
750

Ala Asp Gly Met

765

Asn His Tyr Trp

Thr Thr Lys Asp

ser Asp Phe val

Afa Met Asp Phe
830

Trp Ile val Leu

B45

His GlIn Ser Ala

Leu Thr 6ly Glu

Leu Ser Lys Glu

Asn Gly Lys Asp
910 )

Pro Thr His Ala

925

Asn Tyr Asn GIn

Tro His Glu #His

960

Pro Asn Gln Ser
975

Leu Leu His Gln

390
Asn val Trp Gly
1G05
Asp Asp Ile Thr
Glu Gly Gly Tyr
1040
Lys Asn Gly 1le
1655
Met Glu Pro Thr
1070
Pro Glu Gly 3ser
1085
Glu Glu Lys Gin

val val His His

13120

Pro Gin Thr Gly
1135



3108SEQPCL
Glu Glu Ala Ser teu Gly teu Giy pPhe Leu Gly Leu Leu Thr Leu Gly
1340 1145 1150
Ata val val Asp Phe Lys Cys Arg Arg Ser His Ser
1155 1160

<210> G5

<211> 1164

<212> PRT

«<213> Streptococcus suis

<2 20> )
<223> hyaluronan lyase

<400> 95
M?E Gly pPhe phe Ige ser Gin Ser Lvs ng His Tyr Gly Ile Arg Lys
1 i 15
Tyr Lys val Gly val Cys Ser Ala Leu Ite Ala Leu Ser Ile Leu Gly
20 25 30
Thr arg val Ala aAla asn Gin Leu Pro Ser Thr Glu Thr Ata Ser Pro
35 40 45
Gin Sgr Ser Gln Leu val gT Thr Thr Pro Glu ggr Thr Glu Ala val
50 5

Met Thr Ser Glu val Ser Ser Glu val Ser Pro val Thr Ser Thr Glu

65 70 75 80

Thr Gin Pro Ser Sar Thr Thr ala Gilu Thr Leu ala Ser Pro Gin Ala
85 S0 g5

val Gin ala Thr Lys Glu Glu Lys Asn Leu Val Ala Asn Gly Glu Phe

100 1035 110
a Ser Thr Thr Ala Pro Ser Gly Asn Trp Lys Glu Leu ala Ala Thr
115 120 125
Asn Trp Glu Thr Trp tie Pro Ala Asn val Lys Lys Glu Asn Gly Gin
130 135 140

val Arg Tle Asp Glu Gly Arg Leu His Ile ser Ser Thr Ala Ser Tyr

145 150 155 160

Arg val Ala val His GlIn Thr val Asp val Asp Pro Asn Lvs Arg Tyr
I 170 175

Lau Phe Ser Tyr Asp val Glu Thr Lys Asp Leu Lys Gly Ser Gly val

pu—

Arg val Arg Lel Arg Ser Led Thr Ala Giu Gly Lys Asp Leu Ser Pro
195 200 ) 205
GIn Glu Phe aAla Tyr Thr Pro Tyr Lys Asn Gly Ser Gin Ala Glu His

Tle ¢lu Gin Ile Ley Thr val Ser Pro Glu Thr Arg Lys Leu Lys val

225 230 235 240

Giu Leu Phe Phe Glu Asn Ser val Gly Gln Ala Trp Leu Asp Asn Tle
7245 250 255

Ser Leu val Glu Tyr val Glu Lys Thr Pro Glu Thr Pro Glu Gin Ser

Pro Glu Leu val Gin Pro Glu Thr Gly Gin Ile Ser Leu Ala Ser Asn
275 280 285
tys val Tyr teu Pro Val Arg Pro Asp Leu Thr Tyr arg Ile Ala Asp
280 295 300
sla Ala val Ala Thr val Glu Lys Asn Met Ile Arg Pro Leu Ala Ala
305 310 315 320
Gly tys thr Gin val asp val Tyr Asp Lvys Asp Thr Lys Lau Sar Ser
325 330 335
Phe Glu Leu Ile val Thr Glu His GIn Ala Thr val phe Asp Thr Leu

Arg Asn Asn Trp Glu Asp Ile Ser Leu Ala Asn Lvys Arg Tyr Gin Ser

Asn Asp ala Gln Met Lys Ala phe Leu Gly Arg teu Asp Ala Gly val
370 . 375 380
Ala Ser Ser Leu Glu Lys Trp val Glu pro Thr Glu Gin Ser Lys Thr
385 390 395 400
Ile phe Asn Asp Ile Asp Phe Ser Lys Ser Ser His Leu Thr Thr val
405 4190 415
Tyr Arg Arg Leu Glu Gln Met Ala Gin val val Glu Asn Pro Asp Ser
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Leu
525
Arg
ey
Leuy
TYr
Ley
705
Ala
Phe
ASD
val

Ala
785
Lys
Gy
Asn
Gly
Gln
865
Lys
val

ASH
LYS
Ser

945
Ala

Tyr
Tep
450
Trp
Ile
Lys
Leu
Lys
530
Arg

Gly

Leuy
The
610G
val
Atla
val

Ser

ASH
Gly
Tyr
val
Gin

Lel
930
Lys

Gin

Tyr
435
Leuy
Trp
Ty
Pro
Thr
515
val
Ala
Glu
TVr
Leu
595
ASTH
APy
Thr
Arg
Pha

675
Ser

420
His

Tyr
ASp
Metl
Ile
560
ASN
Afa
Gly
Gly
Thr
580
Pro
Tle
Gly
Gly
Ile
660
val

Leu

Asn
Ala
740
ASN
Tyr
ASD
ASD
Gin

820
ASH

Giu
TYr
ASp
400
Ile
Glin
Glu

Ser

ASDp
Thr
Tyr
His
485
Ser
Pro
tie
Ala
Phe

565
Gly

Val ]

Leu
Glu
Giu
645
Ala
Lys
Lys
Gln
Met
725
Leu
Glu
ASD
Pro
Gly

805
eu

Thr
Tyr
885
Lys
Gly
ATG
val

ser

ser
850
Ash

Sar
val
455
Ile
Tyr
Phe

Pro

G?g

Leu
440
Tyr
Gly
Phe
val

Ala
520

Gly A

Lay
ASp
Gly

Pro
600

Trp 1

ASD
val
Ala
Leu
680
Lys
Ala
#he
Tyr
Lys

700
Leu

425
Ile

Asn
Thr
ser
Pro

505
Val

Thr
Gly
Asn

585
Thr

Met
Gin
Gin
565
Thr
Asp
Glu
val
ser

745
Gly

Pro
val
Lel
825
ala
Thi
ASH
Glin
ohe
905
Leu
Trp
phe

Tyr

3108SEQPCL

ASD
Glu
Pro
Gln
480
AsD
Gly
Leu
Thr
Ser
570
val
Glu
Glu
Thr
Ala
650
PIro
Se
ITe
val
Tyr
730
Ser
Trp
His
Gly
Thr
810
Ala
Arg
ASD
Arg
Pro
8380
Tyy
Asn
Ser
val

val

Loy
Asn
Arg
475
Glu
Pro
Gly
ATy
Tle
555
Phe
Ley
Phe
Lys
Arg
635
Met
Gl
AsSp
ASD
ASD
715
Ay
Arg
Tyr
Tyr
Thr
795
Leauy
Thr
Lys
Ile

Lys
875
val
Met
Gin
Asp
ser
g55
Ley

val
R
460
Ala
Glu
Thy
ASh
Glu
540
MeT
Tle
Tie
Ala

Ala
520
Gly
Glu
Gln
Thr

L2y
/00

LYS
Ser
Thr
Thir
Ser
780
Thr
Ala
Ile
Ala
Gin
860
Lau
ASD
Thr
Let
Iie
940

Leu

val
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At
445
Say
val
Ile
Thr
Gin
525
ASD
LYS
ASD
Giu
ey
605
rhe
Arg
e
Lys
Phe
685
val
ASD
Ala
Gln
Ala
765
Asn
Thr
ser
Ala

Trp
845
His

Leu

Asn
Pro
925
Asn
Trp

Pro

430
Lys Gly

Ile Asp
val Asn

Leu Thr
495
Ite Arg
510
Thr Asp
Ala Asp
Phe val
His Thr
575
Gly phe

590
Lys Glu

Met Pro
Ser Ile
Leu Arg

655
Thr Lys

670
TYr AsSp

ASD Lys
Tyr Tle
Gln Glu
735
Asn Tyr
750
ASD Gly
His Tyr
Thr Lys
Asp Phe
815
Met Asp
830
Tie val
Gin Ser
Thr Gly
Ser Lys
855
Gly Lys
910
Thr #His
Tyr Asn
His Glu

Asn Gin

Met
Gly
Thr
480
Tyr
Lys
Leu
Arg
ASD
560
Asn
ser
Glu
ile
Ser
640
Ser
Leu
ser
Leu
Ala
720
Gly
Glu

Met



Met G1
AsSpD Ar

val va

16
Leu Th
1025
Arg 11

a

Glu L

Ala Al

5

ASE LY
10
Leu Ly
1105
Ala Al

Glu G

Ala val val asp Phe Lys Cys Arg Arg Sar His

210>
<231
<212>
<233

<220>
<273>

<4 00>
Mat Ty

1
Leu Ph

Pra Gl

Giu As
5(

Me
Th

Asn
65
Met

AS
13
AS

Gl
Le
Le

58
21
Thr G
225

Metl Le

Y5

3108sEQPCL

Gin Ala ala Ala

885

val val Tyr Asp
1000

Asp Thr ala Tyr

1015

feu Tyr
1030

Asn Pro

val
980
ey

U Lys

G ASp
995
1 Lvs
10
r

Tyr Thr

Asp Ata Gly Thr 1le

@ Ala Phe Tyr Thr

1045
Ala Gly ser

ser

u Thr Leu
1065

Lys

LYS Ser

1060
a Pro Ser

Tyr Thr val

1075

Gin T

Trp
1080

h Glu Lys

n Ser val

1095
Pro Ser Ser Giu
1116

Lys Pro sar Lys

roGly
890
s Giu Ash GIn

a Giu Lys Thr
1125

4 Ala ser Leu Gty Leu Gly Phe
1140 145

1155 1160

56
802
PRT

Vibrio fischeri (strain ATCC 7

hvaluronan lyase

86

r Met Ile Lys His Leu
5

Thr

LYS
Gly

Arg
Phe Ala
20
Leuy

e Leu Asn Tyr

25
Phe Glu
40

Ala 3

h Tyr
35

Tyr

Pro Ser Asp
Pro
55

Asn

f Leu ASD

t val Thr Ser Ser
70
Pro Asn Ala

Pro Ser

85
Thr

"

Lys Thr Leu Gly
Ala
120
Asn

Phe Ala
115

Asn

Met LYS

Met Leu
135
Phe

1 ey

0

7 Phe Tyr VES!

150
Leu Ala TIle pPro
165

Asp i

n

U Asp

Lys

Tyr #he
200

Ser

AsSh Thr
195

Pro

U Arg

Ala Glu
215
Asp

i Ala
0
v Thr
230
Ser

Gly Arg Asn

u Glu Asn Asn Glu Glu

245

970
Ser val

975

Lys Leu Leu His Gln

990

Asn val
1005

AsSp ASp

Gin Glu Gin Trp Gly

Lys Leu Thr Ile Thr
1020
Gin Lys val
1035
Arg Thr val
1050
Thr val Glu

Glu Gly Gly Tyr

1040
Gly 1le
1055
Pro

LyS Asn
Met Glu Thr
1070
Pro Glu Gly
1085
Glu

val Thr Met Ser

Gin

Tnr

Glu Lys
1100

Lys Gin vai

1115

Airg Leu 2ro

Giu Lys

His
1120
Thr Gly
1135
Leu Gly

val Val His

Gln

Thr
1150

Pro
1130
Leu Gly Leu Leu

Ser

00601 / £5114)

Ser Met
15
Gin Thr

Trp Ala

Leu Lys
Ser
&80

Leu

ASD

Pro
G5
Tyr Gin

Asn APY

ATD Arg Asn Leu
- Thr
140
Glu

Tie - Asn Tyr

Gln Asn Trp
160
Asp Ile His val
170
Tyr

Leu
175
Thr 1 Thr Asn

Pro Fro Leu Giy

ASH ASn Glu
220

val

ser

Gln arg Gly
240
Leu

Ser Ala

250
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Pro
Gly
ASH
Ser
305
Tle

Met

Ser A

Glu
Giu
APg
oro
625
Asp
Thr
ASD
Thr
Leu

705
Thi

Gly ¢

Glu

Asn
785

Ala
sar
val
2580
Pro

Asn

va't
Phe
275
Ley
Trp
Gln
ASD
l.ey
355
ASD
ASD
Gln

Pro

> ANy

5er
Ser
755
Tia

ser

Leu
420
Arg

ASn

ASN
740
val
Glu

Gly

Lat
Ser
Sar

545
val

ASD I

Gin

Ala

e Thr

725

Thr F

AsN

Asn

Leu

Tyr
His
Gly

ASD
310

- Glu

ser
val
Lys
Gln
390
Gln
Gly

ASp

Met
470
Pro

Trp
550
ASD

lLeu

val
Ser
Ley
295
AsT

Pra

Thr
Met
Me i
Met
£35
Phe

Gln

Tyr
AsSn
615
Ser
Gly

Gln

~ va'l

Gl
6555
Asn

AsH S

Thr
Thr
val

775
Gly

Glu
265
Ile
ile
Thr

Leau

~ Arg

345
Met

3108seQrcl

Gly
Ala
Gln
Ile
Tyr
330
Sar

Leu

Tyr
Ala
490
Cys
val
Tyr
ASD
Ala
570
LYS
Aala
Loy
ASD
ser
550
TV
TYr
His
LYS
Met
730
val
LYS
ASH

Tyr

ASD
Tyr
Mat
Ser
315
Lys
Ala
Phe
Lau
LYS
355
ASp

Fro

a Leu

Glu
ASH
475
Ser
Ser
Gly
Asn
ASn
555
ASH
Leu
Pro
Ser
va'l
635
AsSp
Glin
Ala
ala
AsT
715
Gly
Ser
Gln
Gly

Ser
795

Gly
Asn
Asn
300
Asn
Gly
Glu
Tyy

Ie
380

Ile -

PEo

Ser |

Ala

Thr
780
Phe
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val

- ASp

430
His

LYS
Leu
Pro
Arg
510
Ser
ASD
val
Thr
Asp
590
Phe
Met
Asn
Leu
lLeu

670
Fro

Ile
750
val
Leuy

val

Thr
Tvyr
ala

Ash

T MeT

335
His

Gly

Ggln |

val

Ser

val

Asn
LysS

735
Gin

Thr

Thr !

ASD

Leu
Leu
560
Tie
Thr
Ile
The
Serp
640
Ala

Pro



3108SEQPCL
Gl Asp

<210> 97

<211> 517

<212> PRT

<213> Synechococcus sp. {(strain RCC307)

<220
<223> ‘hyaiuraonan Tyase

<400> 97
Met Gly Ala Pro Ala Ile Pro Lys val Pro Arg Ser Pro Ser iLys ser
1 5 10 15
Giu His Thr Thr Arg Pro Asn Ser Gly Glu Ser Giu val val Arg ¢ln
20 25 30
Ala Glu Glu teu pPhe Glu GlIn Thr Leu val Asn val Arg Gly Gin Lau
35 4G 45
Ala cly Ala val ala ala Leu Glu ser Ser val His Asp Sar Glu teu
50 55 &
Asp Tyr Gly Giu Ile Phe Leu Arg Asp Asn val pPro val met val Tvr
65 70 ' 75 80
Leu Leu lLeu Arg Gly Arg Phe Glu Ile val Arg His Phe Leu Asp teu
85 50 95
Cys Leu Glu Leu GlIn Ser Arg Ser Tyr Arg Thr arg Gly val Phe Pro
100 105 110
pPhe val Glu Glu Asp / Lys Tle Leu Ala Asp Tyr Gly Glin
115 125
Arg Ser Tle Gly Arg Ile Thr val Asp Ala Ser Leu Trp Trp Pro
130 135 140
val Leu Cys Trp Met Tyr val Arg Ala ser Gly Asp Thr Ser Tyr Gly
145 150 155 160
Thr Ser Pro Lys val Gin arg Ala val Gla Leu Leu Leu Asp Leu val
165 170 175
Leu Gin Pro Ser Phe Tyr Glu Pro Pro val Leu Phe val Pro Asp Cys
180 185 150
Ala Phe Met Ile Asp Arg Pro Met Asp val Trp Gly Ala Pro Leu Glu
195 200 205
val Glu val Leu Leu Phe Gly Cys Leu Lys Ser Cys Cys Gin Leu Mmat
210 215 220
Ser Leu Val Glu Gly Gly Gly His Gly Gly Pro Leu Ile 6in Gln Arg
225 230 235 240
Leu Glu Leu Thr Arg Thr Trp Met Arg Asp Leu Arg val Tyr Leu Leu
245 250 255
Asn His Tyr Trp val Thr Ser Lys Thr Met GIn val Leu Arg Arg Arg
260 265 270
Pro Thr Glu Gin Tyr Gly Asp Tyr Glin Ser Arg Asn Glu Phe Asn val
275 280 285
Gln Pro Giu val Tle Pro His Trp Leu Gln Glu Trp Leu Asp Asp Arg
280 295 300
Gly Gly Tyr teu Ile Gly Asn Met Arg Thr Gly Arg Pro Asp Phe Arg
305 310 315 320
Phe Tyr Ser Leu Gly Asn Ala Leu Gly Ser Leu Phe Gly Leu Leu Thr
325 330 335
Gly Pro Glin Gln Leu Ala teu Phe Arg Leu val Tie His Asn Arg &in
340 345 350
His Leu Met Ala Glu Met Pro Met Arg Tle Cys His Pro Pro Met Asp
355 360 365
Gln asp Glu Trp Ile Thr asn Thr Gly Met Asp Pro Lys Asn Trp Pro
370 375 380
Trp Ser Tyr His Asn Gly Gly His Trp Pro Ser Leu Leu Trp Pro Met
385 _ 3580 395 400
Ala Ala ala val Leu Met His Gln Arg Leu Tyr Pro Asn Asp Asp Leu
405 410 415
Leu Leu Leu Gly Gin Thr Arg Thr Met Leu Glu Glu Cys Tyr Trp Gin
420 425 430
Gin Leu Asn GIn Leu Pro Arg Gln GIn Trp Ala Glu Tyr Phe Asp Gly
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Pro
Thr
465
Gln

Phe

<210>
<2 1i>
212>
<2 13>

Thr
450
Iie
AsD
Phe

teu

<2 20>

<223

<400

Met
1
Ser

Pro
Pro
Asp

65
Gly

Pro
Ala
Lys
Lay
50

LYS

Gly

5 Giu

Trp
Gly
130
LYS
ASD

Asp

98

1021
PRT
Protaus vulgaris

Tle
Pro
ASDN
35

Ada
AYg
Ser
Ala

leu
115

Leuy
Thr
275
ASD
His
Asn
Ty

ASp
355

Thr

Gly

Lys
Asp
500
Asn

ohe

Ty

Leu

Leu T

Ser

Thr
340

Pro

Phe
Leu
485
Glin

Ty

Arg
5
Asn

Met

Phe ¢

Tle
Phe

35
Lys

Leu

440

val Gly Gin

455

Leu Leu Leu

470

Leu Asp Leu

His Giu Lys

Phe

AsSh
The
310
AsSp
ot

Gln

Thr
Met
Ser
Sar
55

Gly

Leu b

Tro
Lys
Ser
135
Gly
Glu
Ser

Ala

- Phe

215
Thr

Leu
Arg
Lau

Ile
295

ASD L

Lys
Met

Lys

Ala
Ala
Giu
40

ASD

Asn

3108sEQPCL

Gln Ala
His His
ASp ASD

480

ser Ser
505

chondroitin-sul fate-ABC endolyase

98

teu Ala
10
ala Thr

Ile Tyr H

Lys Asn

Asn Ile
345
Gin Leu

ATy
Leu
475
EY

Thr

Ala
Iie
315
ASD
Ser

Lys

e
460
Mel
Gly

Asp

Thr

Asn

; Phe

Tle
60

Leu
e
Thr
Ty
Glin
140
Gly
Ala
ey
Ser
Ala

220
Pro

Glu

Phe

» Ser

ASn
300

=

Tte
Asn
Arg

Gin
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445
Asn

APy
Pro

Giu

Pro
Ala
45
Leu
Trp
val
Pro
Leu
125
Ala

val

Met
365

Glin
Lys
Ley

Arg
510

AsSn
Ala
190
Gly
TYr

Ile

- Leu

Gly
270
Ley
Gly
Glin
val
Tyr

350
Tyr

Thr
Ala
Arg

405
LYS

Leu
15
rhe

Ast

Trp
Pro
480
Leu

ser

Ser
Gln
Glu
320
Ley

Leu

Leu



Asp T

ASD
705
Gy
ehe
Thr
Gy
Ley
785
Gly
ASD

Glu

Ser
865
Ala

Asn

- Thr

370
Thr

et

S5er
770
phe
Gin
Trp
Lys
Arg
850
Thr
Thr

Gly

Leu
595
Giy
Gly
Lys
Asn
Asn
0675
AST

His

His

i Met

Ser
426
vai
Gin
ASn

val

5 Arg

500
ala

Glu

Tyr

= ASh

Leu
His
ser
405
Let
Ser
His
Leu
Pro
485
His
5er

ser

Ser
Ile
790
Asn

ser

ASp
375
Gly
Ala
Trp
ASD
Ala
455
Asnh
Gly
Gly
Lau
Trp

Pro

Glin
Tyr
Leu
Tyr
ser
440
lLeu
Thr
Gly
ASN
Tle

520
Asn

Leu

AT

Ala
760
AsSD

bro
Gly
Gln
840
Asn
Sey
Glu

APg

Gly
Sef
Lys
Ser
425
ser
Leu
Phe
Lys
Tyf"
5G5
Tyt
ASH
val
LYS
Ser
585
Thr
Ser
His
val
Glin
665
Glin
Thr
Thr
Glu
Leu
745
Ala
LyS
Thy
Ty
ASH
825
His
Phe
Tvr
MeT

LYS
905

3108SEQPCL

phe
ser
Glu
410
Arg
ASD

Leu

ASD
490
Pro
Ley
Leu
Gly
Ser
570
Pro

ser
Glu
Asla

350
ASp

val
Arg
395
Ala
Gly
Leu
Leu
His
475
Gly
Gly
Leu
I.yS
Lew
555
val

Asp L

Asn
Pro
Trp
535
sSer
His
Tyr
Ife
Metf
715
Gin
Arg
ASD
Lys
ASH
795
Thr
Tyr
val
ser
Tyr
875
Gln

LYS

LYS
380
Trp
Asn
Pha
Asp
Glu
460
Tyr
L.eu
Tyr
APy
LYS
540

Pro

Ala

Ala
860
Mat
Lys

ASD
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ser

ASD
Glu
va'l
Gln
685
Leu
Arg
Gly
ASD
Leu
765
val
ey
Ltay
Ite
Ala
845
Trp
val
rPhe

val

BPro
750
ile

Giu

Trp 1

Glin
Thr
830
Glu
Ile
Phe
Arg

Hisg
910

Ala

Thr
415
Ser

Asn

ey
Sey
400
Gin
Phe
Thr
Gln
Ala
480
Gly
Ala
Phe
5er
Arg
560
Tvr

Ser

Ala
val

540
Asn

Trp
Lys
Arg
720
Ala
Phe
Iia
Thr
Asn
300
Gly
Ala
LYs
His
ASp
880
ASD



ASD
Ile
930
Thr
Leu

Thr

¥s Tvr

Gly

LYS

1010

<210> 99
<211> 68

<212
<213

<220

<223

<400> 9%
Pro Ala Leu

1
LYS

val
ASD
His
55

ser

rhe

ASh

Arg

Glu
145

Thr f

Glu
rPhe
His

Gly
225

Sep

Leu
Gly
Leu
Asp
305
Giu

Arg

Arg
Ala
val
50

ey

His

4

PRT
pedobacter heparinus

val
Glu
35

Pro
Leu
Tyr
Tyr
Ile
115
Gly

Ser
275
val
Ile
TYyr

Ala

Ley
Met
20

Lys
Tyr
Gln
Tyr
Trp
160
Ala

Lys

Lys

Ser
LYysS
Glin
Thr
965
Gly
ser

Gin

Tle
5

Ley
ASD
Lys
Leu
Gly
g5

Tyr
Thr
Lys
Ag
Leu
165
Ser
Glu
Ley
Lay
Leu
245
Arg
Pro
Lys
Arg
His
325
ser

ala
ASD
ey
ASD
Glu
70

ASD
ASD
Pro
Pro
Gly
150
His
Phe

Glu

Ala
230

Ada

Gly
ASD
Met
Thr
310
Gin

Phe

val
Ile
935
ASp
Gin
Trp
ASD

Ile

1015

chondroitin AC Tyase

Gin
Leu
AsD

ASD
55

Thr 3

Ile
295
AsSD
Phe

Asn

Thr
920
Lys
Thr
Lys
Gln

ASn

1600

Lys

Leu
2006

Ser 5

Tyr

» Phe

Tyr
Leu
280
ASD
Ser
Tro

YVl

Gly
LYS
Leu
Ala
Ser
985
Thr

Leu

Thr

Lys
25
Ley

Arg

3108SEQPCL

Tyr
val
Tie
Ala
0970
Ata
Glu

Ser

Gy
10

Pro
Gin
Thr
Gin
Phe
50

Lys
Gly
Ala
Lys
Arg
170
Glu
TYr
Tyr
Arg
Lys
250
ASD
Lys
Lys
val
Gly

330
Met

Ala
Asn
val
955
Thr
ASDH
e

RPro

Leu
Lys
155
Ala
Leu
AsSp
Giy
Asp
235
Tyr
rhe
Lys
His
Ala
315
ASD

val

Phe
Lys
940
Ser
Pro
Lys
Thr

Leu
1020

Ala
Arg
ASD
Trp
60

Tyr
Gin
Arg
Met
Val
140
Thr
Leu
Phe
TV
Ala
220
Thr
Tyr
ASnH
Ala
Thr
300
Ala
Tyr

sSer

rPage 118

TYT
925
Pro

Asn
Lau
125
His
Gly
Leu
Tyr
Ser
205
val
Pro
Arg
ES
Glu
285
Gy
Gly
val

LysS

Gin
Ala
val
Thi
Ser

950
Thr

Ley
Met
30

Ser
Pro
Giu
Ser
Trp
116
ile
Lys
Ala
Thr
Pro
180
Tyr
Phe
Tyr
ASD
Glu
270
Lys
Glu
Tyr
Gin

Arg

Pro
Ile
Thr
Tle
875
Glu

ser

sSer
255
Gly
Lys
Tro
Lys
His

335
Thr

Ala
val
Pro
960
Ash
val

Tyr



Arg Ser
AsSp Gly
370
Met Pro
385
Tyr Leu
ASn ASP
Tyr Ala
Phe Asp
Pro Glu
465
val Ile
Lys Ala
Phe Pro
Asn Trp
Asp vall

545
Glin Tyr

Lys LysS

Leu Gin
Ty Thr
Lys Pro
625

Trp Ala
Arg Asp

Gln Gin

Leu

Glu
675

<210> 100
<Z213i> 344
<212> PRT

<213» victivaliis

<220

Gly
Asn
Glu
Al
405
Gly
TyT

Ile

Pro
645
Thr

Ala

Asn

Trp
380
Pro
Gly
ASD
val
Thr

470
Gly

Phe T

AsST

Trp
550
val
Thr
His
Leu
ey
530
Leu
Gly

Gly

Lys

Gin
375
ASp

Leu ’

vai
Sep
Cys
455
Thr

Lys

Leu

ASN
535

Ile .

Lel
Ala
Gln
Ser
615
Ile
Gin
Lys

Ala

<223> chondroioin AC lyase

<400> 100

Met His
1
Pha Ala

Lys Tyr

Ala Tie
50

Thr Pro

“ 65

Ile Arg

Giy Ile

Arg
Ala
Cys
35

Pro

val

LYS
rhe
20

Arg
Ala
Gly
Arg

Phe
100

Ile
>
Ala
Ile
Asp
Ley
ASTH

85
Gin

val
Ala
Thi
Ala
Thir
70

Ser

Leu

phe
ser
Glu
Pro
55

Cys
Gly

Tyr

lLeu
Sar

520
Ser

Pro
Pro
Gln

600
val

L.YS
Lys
Thr

Thr
6RO

vadensis ATLC

Pro
Gln
His
40

Glu
Phe
ile

rPhe

345
ASD

APy
Iie
Lys
ASD
425
Gln
Gly
ASt
Gy
l.eu
505
Leu
His
His
Gly
Lys
585
Leu
Ala
His
Glu
ASH
665
wal

3108s5EQPCE

ey
Gly
Pro
Lay
410
Gly
Ala
Ala
Gln
APy
490
His
Ser
ser
Gly
ile
570
val
ASpP
Gly
Ile
Lys
650
Arg

Gl

BAA-543

ey
Pro
25

Ala
Ile
Glu
Ser

Arg
105

phe
16

Gln
Gly
Ser
Giy
Arg

90
ASp

Leu
Pro
Gly

395
Trp

ser
475
Gly
ASp
Thr
Lys
Ala
555
ASh

val
Trp
LYS
Arg
Glin
Pro

Gly

Gly
Giu
380
Ile
Gly
Tyr
Lys
ITe
460
Tep
Lys
Ala
Gin
ASD
540
ATy
Lys
Ala
va'l
Glu
620
Gly
Ala
Lys

Ly's
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APg
365
Tyr
Thr
Glu
Gly
Ala

445
AST

Ser
525
Gy

Pro

ASN
Gln
605
Ile
Lys

val

350
Tyr
Tyr
ser
Gin
Ala
430
Trp
Ser

Asn

@ Thi

Gly
510
Gin
val
Glu
Glu
Thr
580
Ala
Glu
Gln

Leu

. ASD

670

AsHl
Glu
575
AST
Ile
Thr
val
sSer

655
Phe

Thr
is

Gln
Thr
Ala
phe
His
95

Giu

ASp
Ser
ala
Phe
Ala
Pro
480
Phe
Ty
Gly
Gly
Ata

560
Tle

AST

Ile

Pro

sar
val
AsSp
Ser
80

Asn

Arg



Trp
Arg
Leu
145
Leul
Pro
Gly
e
Ala

225
Phe

ASp F

Glu
Pro
ASp
305
Fhe

Tle

LYS
Gin
385
Ala
el
Phe
Al
Asn
465
Ty

Gly A

Ala
Pro
Gly
Gly
ala

525
Phe

Lot
Glu
210
Arg

Glu

Arg
Lys
290
Gly

Leu

Glu
610

val 7

Phe

Gin
115
Ser

Pro
Trp
435
Leu

Phe

Ala
Glu
Gin
Arg
Ile
180
Ala
Gin
Arg
Ala
Ala
260

Pro

et

Glu
APrg
Gly
Pro
165
APrg

Gin

o
o
1

=11
245
Ghy
Gln
Gly
Aryg
Tyr
325
Ala
Lau
sar
Gin
Tyr
405
Gln
Ley
Arg
Gin
Leu
485
Phe

Ser

> Pro

Pro
135
Ser

ASD

Pro

ASD
215

: Trp

Arg
Ala
Gly
I1e
295
Ala
Gly
Ley
Glu
Gly
375
Gln

Sep

Arg

Arg
Ala
455
APy
Ara
AST
Arg
ASD
535
Arg
Arg
ASD
Trp
Gly
G615

teu

Ilae

ASH
280
Leu
Ala

Asn

Ser
Me
520
Asn
Ser
Ley
Ala
Thr
000
Gly
ASD

Tyr

Glu

ASD

Asn
Glu
Ley
185
Pro
Thr

Ala

Met
425
Arg

Glu T

Ala
Arg
ASD
505
Asti
Ala
Gly
Pro
Arg
585
His
val
Gly
Cys

3108SEQPCT

Pro
Ala
va'l
l.eu
170
Iie
Gly
Fhe
Ala
Pro
250
Lys
Trp

Leu

Ley
650

Phe
Thr
Glu
15%
Ser
Glu
o
ATQ
Arg
235
Gly
Ala
Trp
Sar
val

315
val

Glu
555
Thr
Ehe
Arg
ASD
APy

635
Gly

Pro
Sar
140
phe
Pro
S5er

Glu

Ley
Leuy
Gly
450
Gly
Giu
val
Arg
Arg
540
Tyt
Thr
a1y
Asn
Gly
6520
Ala

Ser
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Trp
125
Gly
AsD
val
Arg
va't

205
Leu

Pro
Leu
190
Lys
ASD
Lys
Leuy
Trp
270G
Met
Leu
Gln
Ala
Met
350
ala

Cys

Arg
l.eu
ASD
Pro
175
Ardg
LYsS
Tyr
APy
Tyr
255
Trp
Ty

Phe

leu
4485
Arg

Pro

ser

Lys
575
Tle

Gin

Gly A

Thr
655

Phe
Arg
Ser

160
Thr

Leu
Ser
Thr
240
Arg
Ala
val
Pro
Cys
320
Asn
Arg
His

His

> Leu

400
Glu

Gly
Gly
Ley
Pro
430
Thr

Pro

ASD
Thr
560
Thr
Gly

Ley

Trp
640
Ser



Thr
Gly
TYr
Trp
705
G
Ser
Gly
val
Arg
785
Lys
Thr

Glu

<210
<211>
<Z217>
<Z13>

Phe

<220>

<22 3>
<400>

Met
1

Ser
Cys
Fhe
ASD
A5

Ile
Gly
Gly
Lys
ile
3145
L.yS
val
Glu
Loy
Tyr
225
wal

Thr

Gly
Ser
Leu
Leu

50
Gy

LysS
ey
210
Asn
Glu

ala

Pro
ITe
675
Gly
Tyfr
Phe
Ile
Pro
755
Phe
ASp
Thr
Lys

Ala
835

101
510
PRT
Pan troglodyies

101

Tyr
660
Gln
Glu
val
Thr
Tyr
740
Pro
Ata
ASp
val
Leu

820
Gly

Ley
725

Thr

Gly
ASD
Phe
His
205
AsSn

Gln

val Leu Lys

Gly
Thr
35

Trp
Pro
val
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Iie

Ley

va'
20

Leu
Ala
Leuy
Thr
Pro
100
Glin
Thr
Giu
Tvr
Ser
180
Gly
Pro
His
Lys

Tyr

5
s5er

Ast
Trp
Asp
Gly
85

Tyr
Lys
rhe
Glu
LYS
165
Lau
Lys
Asn
Ty
Arg

245
Pro

val
Gly
lLeu
Gly

710
Thr

Arg
Gly
Glu
790
Ala
Gly

ser

Chimpanzees PH20

Phe
Gln
Phe
ASH
Met
70

Gin
ile
Ile
Tyr
Tep
150
Asn
Thr
ASD
His
Lys
230

ASN

Ser

ala
ASp
Lys
695
Gly
val
Leu
va'l
val
775
Thr
Ala
val

va'l

Lys
Tle
Arg
Ala
55

ser
Asp
ASD
Ser
Met
135
ATQ)

Arg

Thr

Gly
680
Leu

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Ley
200
Trp
Pro
AsSp

Tyr

Thy
0665
Trp
Thr
Thr
His
Gly
745
Arg
Ala
Thr
Pro
Arg

825
Ile

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
3105
Gln
val

Thr

Thr
185
val
Gly
Gly
Leu

Leu

3108SEQPCL

val
Phe
Ata
Arg
Gly
730
Ala
ASD
Ala
Pro
Thi
810
Lys

vall

Phe
10

Thr
Pro
Glu
Ser
Iie
90

Thr
AsD
ASp
Trp
Glu
170
Glu
Glu
Tyr
Ty
Ser

250
Asn

Asn
Arg
Gty
PTo
715
val
Thr
Thr
Ile
Gly
795
Gly
val

Leu

Phe
Phe
val
phe
Phe
75

phe
Gly
Hisg
Asn
Ala
155
Leu
LYS
Thr
Tyr
ASH
235
Trp

Thr

Ser

Pro
Phe
780
va'l
AFg
Pro

Lys

AT

Leu

Cys
60

Tle
Ty
Val
Leuy
Leuy
140
Arg
val
Ala
Ile
Leu
220
Gly
el

Gl
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Asp
685
Arg
Pro
Pro
Glu
Glu
765
Tyr
phe
His

Leu

Leu
670
Gly
Thr
Giu
Arg
Giu
750
Cys
Glu
Leu
Ser

Pro
&30

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met

Arg
Llea
Gly
Thr
Asn
735
Thr
Glin
Pro
e
ser

315
Ala

val
15

Pro
Val
LYysS
Pro
Arg
g5

Asn
Ala
Ala
LYS
Glin
175
Glu
Gly
ASD
Phe
Glu

255
Pro

Gly
800
Phe

Gly

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
ASH
Phe
LYS
Cvs
Ash
240
Ser

val



atla
Sar
Arg
305
Leu
val
Leu
val
Gly
385
ASH
va'l
Phe
val
e
4635
Phe

eu

<210>
<23iLl>
<212>

<213>

Ala
LYyS
290
Ile
val
ile
Let
Thr
370
val
Pro
Arg
Tyr
Lys
450
ASD
Tyr
Cys

<220>

<2723>

<400>

Met
1
Serr
Cys
Phe
ASDH
65
Ile
Gly
Gly
Gln
Ile
145
LYSs
va'l

Glu

Gly
Ser
Leu
Leu
50

Glu
ASD
Tyr
Tle
ASD
130
Asp
ASD
GIn

Lys

Thr
275
Tle
va'l
Tyr
Trp
ASD
355
Leuy
Cys
ASD
Gly
Cys
435
ASD
Ala
ASD

ASp

162
512
PRT
Macaca muiatta

162

vai
Gly
Thr
35

Trp
pro
Ile
Tyr
Pro
115
Ile
Trp
val

Leu

260
Leu

Pro
rPhe
Thr
Gly
340
ASN
Ala
Ile
ASN
LYsS
420
Ser
Thr

Phe

Leu
500

teu
vali
20

Leu
Ala
Leu
Thr
Pro
100
Gin
Leu
Giu
TYr
Ser

180
Gly

Tyr
ASD
Thr
phe
325
Thr
Tyr
Ala
Arg
Phe
AGS
Pro
Cys
ASD
Leu
Ser

485
Tyr

LysS
5
Ser
ASN
Tro
ASD
Gly
85
Tyr
LysS
Phe
Glu
Lys

165
Leu

Lys

val
Ala
ASp
310
Gly
e
Met
Lys
LYS
390
Ala
Thr
Tyr
Ala
Lys
470
Pro

Leu

he
Gin
Phe
AST
MeT

70
Gin

Arg
Lys
295
Glin
Glu
Sar
Glu
MetT
375
AsSn
ile
Leu
Ser
val
455
Pro
Ser

val

Lys
lie
Arg
Ala

55
Ser

Gly

s ASD

Ser
Met
135
Arg
Aryg
Gln

phe

Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Gliu
Thr
44()
ASD
Pro
Thr

Pro

His
val
Ala
40

Pro
Leu
vall
Leu
Leuy
120
Frao
Pio

ser

Met
200

265
Arg

Pro

val
Met
345
Ile
Ser
AsSD
iLeu
ASD
425
Leu
val
Met
Leu

Thr
5085

Precursor Rhesus Monkey PHZ0

Thle
Phe
25

Pro
Ser
Phe
Thi
Thr
105
Gin
va'l
Thr
Ile
Thr

185
Leu

310R8sEQPCL

val
lL.eu
Lys
Ala
330
Arg
Leu
Gln
sar
Glu
410
Leu
Ser
Cys
Glu
Ser

450
Ser

Phe
10

Thr
Pro
Glu
Thr
e
90

Thr
ASD
Asp
Trp
Glu
170
ASD

Glu

Gin
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile
Thr
475
Ala

TYr

Leu
73

Phe T

Giy
His
ASH
Ala

155
Leu

LYs

Thr

Glu
val
360
Leu
Giy
Mot
Pro
Leu
380
AST
Gly
Gin
Lys
Ala
460
Glu
The

Laeu

Leu
140
Arg
val
Ala

Ile
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Ala
285
Phe
Ser
ala
LyS
TYIr
365
Cys
Ty
Gly
Phe
Glu
445
ASD
Glu
Met

Tle

ser
Lau
Pro
45

Leu
Gly
val
Thy
ASp
125
Gly
AsSh
Gln
Lys

LyS
205

Leu
510

va'l
i5
Pro

val

Pro
Arg
55

His
Sar
Ala
LYS
Gln
175
Glu

Gly

Lys
Cvs
Pro
phe
Arg
80

Leu
Gly
LYS
va'l
Pro
160
ASN

rhe

Arg



ser
AT
305
ey
val
lLeu
va'l
Gly
385
ASD
val
Phe
val
Ile
465

Ite

Trp

<210>
<211>
212>
<213>

Ley
210
ASNH
Glu

Ala

Lys
290
Leu

val

Ley
Thr
370
val
Pro
His
Tyr
Lvs
450
ASD
Phe

ArQ

220>

<22 3>

<400>

Melr
1
ser
Cys
Phe
AsSD
65
Ile
Gly
Gly
Lys

Ite

Gly
Ser
L.eu
teu
50

Glu
Asn
Tyr
Tie
ASD

130
ASpP

ArY

Ile
Leu
Thr
275
Tle
val
Ser
Trp
ASD
355
Lau

Cys

Gly
Cys
435
ASD
Ata
Tyr

Lay

163
505
PRT
Homo sapiens

103

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Tie

Trp

Pro
Hisg
Lys
TVr
260
Leu
Pro
Phe
Thr
Giy
340
Thr
Ala
Ile
ASD
Lys
420
Ser
Thr
Ser

ASN

Glu
500

Leu
val
20

Leu
Ala
Lay
Thr
Pro
100
Gin
Thr

Glu

ASn
Tyr
Arg
245
Pro
Tyr
ASp
Thr
Leu
325
ser
Tyr
Ala
Arg
Phe
405
Pro
Cys
ASD
Lel
Thr

485
val

Lys
5
Ser
Asn
Trp
ASD
Gly
85
Tyr
LysS
Phe

Glu

His
Arg
230
ASN
Ser
vai
Ala
ASD
310
Gly
Leu
Met
Lys
Lys
390
ASD
Thr
Tyr
Ala

Lys
470
ser

Trp #

phe
Glin
Phe
Asn
Met
70

Gln
Ile
ile
Tyr

Tro

Leu
215
1ys
ASD
Ile
Arg
Lys
295
Gin
Glu

Ser ]

Glu
Met
375
Asp
Ile
val
Thr
val
455
Prao

sSer

PH20 precursor 1-505

Lys
Ile
Arg
Ata
55

Ser
Gly
ASp
Ser
Met

135
Ay

Trp
Pro
Asp
Tyr
AsSN
280
Asn

vai

Thr

Thr
360
Cys
Trp
Arg
Glu
Asn
440
ASD
Pro
Ser

Gln

His
vat
Ala
40

Pro
L&t
val
Ser
Laeu
120
Pro

Pro

Gly
Gly
Ley
teu
265
Alg
Pro
Leu
val
Thr
345
Ile
ser
Asn
Leu
ASD
425
Leu
va'l
val
Thr

Gly
505

phe
25

Pro
ser
Phe
Thr
Ile
108
Gln
val

Thr

3108s5EQPCL

Tyr Tyr

TYr Ash
235

Ser Trp

250

Asn Thr

val Arg
Leu Pro

Lys Phe
315

Ala Leu

330

Arg ser

Leu Asn
Gin val

Sep Ser
395

Glu Lys

410

Leu Glu

Sser Cys
Cys Iie
Gluy Thr

475
val ser

490
Ile ser

Phe Phe
10

Thr Phe
ro val
Giu pPhe
S5er Phe

75

Tle Phe
90

Thr Gly
Asp His
ASD ASH

Tro Ala

leu
220

Gly ¢

Leu T

Gin
Glu
val
300
Lat
Gly
Met
Pro
Ley
380
ASD
Gly
Glu
Lys
Ala

480
Glu

Thr T

Arg

Arg
l.au
Tle
Cys
60

Ile
Tyr
vat
Leu
Leu

140
APg
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Ile G

Ser
ey
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly

Asi

Pro
Cys
Ash
ser
270
Ile
val
Arg
Sar
ser
350
Ile
Gin
Ley
Lys
Ser

430
Lys

Phe
ile
30

ASn
Gly
5er
ASD
val
110
Lys
Met

Trp

ASD
Phe
Glu
255
val
Arg
Tyr
Glu
Gly
335
Cys
Iie
Glu
His
Phe
415
Glu
Ala
val

Pro

- Phe

495
rhe

val
15

Pro
val
Lys
Pro
AT
95

Asn
Ala

Ala

Lys

Cys
ASD
240
Ser
val
val
Ala
Glu
3206
Ile
Leu
Ast
Gln
teu
400
Thr
Lys
AsSp
Cys
Pro
480
Ile

LYys
Cys
Pro
Phe
Arg
30

L.eu
Gly
Lys
val

Pro



Lys Asp
val Glin
Giu Lys
Lewt Leu

210
Tyr Asn

val Glu I

Ala Ala
Ser Lys

290
Arg Ile

Leu val

tey Leu
val Thr

370
Gly val
Asn Pro
val Arg
Fhe Tyr
val Lys

450
ile Asp
Phe Tyr

ser I'le

va'l
Leu
Ala
195
Arg

His

Leu
Thr
275
Ile
val
Tyr
Tro
Asp

355
Leu

Cys -

AsSD
Gly
Cys
435
ASD
Ala

Asn

Ley

<210> 104
<211> 503
<212> PRT.
<Z213» Homo sapiens

<220

Tyr
ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thyr
Gly
340
AsSn

Ala

Asn
Lys
4720
ser

Thr

Ala

Phe
500

Lys
165
Led
Lys
Asn
Tyr
ATg
245
Pro
Ty
AsSp
Thr
Phe
325
Thr
Tyr
Ala
Ay
phe
405
Pro
Cys
ASD
Ser

485
Ley

150
AsSN

Thr
Asp
His
Lys
230
ASN
ser
val
Ala
ASD

310
Gly

Lew S

Meat
Lys
VS
330
Ala
Thr
Tyr
Ala

Lys
478
Pro

Met
375
AS

Ley
Ser
val
455
Pro
Ser

Ile

<223> PHZ0 precursor 1-503

<400> 104

met Gly
1
Ser Ser

Cys Leu

Phe Leu
50

Asp Glu

&5

Ile Asn

va'l
Gly
Thr
35

Trp

Pro

Leu
val
26

ey

ala

LYsS
5
Ser
ASn
Trp
Asp

Gty
85

Phe
Gin
Phe
ASH
MeT

70
Gln

Lys
Ile
Arg
Ala
55

Ser

Gly

Sar
Ala
Leu
200
Trp
Pro
ASp
Tyr
ASH
280
Ser
val

Thy

Thr
360
Cys
Trp
Gin
Glu
Thr
440
ASD
Pro
Thr

ser

His
val
Ala
40

Pro
Leu

va'l

ITe
Thr
185
val
Gly
Gly
Leu
Leu
265
A
Pro
Leu
val
Met
345
Ile
Saer
ASH
Leu
ASD
425
Ley
val
Met
Leu

ser
505

Phe
25

Pro
Ser
Phe

Thr

3108SEQPCL

Glu
170
Glu
Glu
Tyr
Tyr
Ser

250
AsN

Fhe
10

Thr
Pro
Glu
Ser

Ile
50

155
Leu

Lys
Thr
Tyr
ASN
235
Trp
Thr
Arg
Pro
Phe

315
lLeu

ASD
val
ser
385
LYS

Glu

" Lys

Iie
Thr

475
Ala

Phe
Phe
val
phe
Phe

75
Phe

val
Ala
Tle
Leu

220
Gly

Gln
Glu
val
300
Ley
Gly
Met
Pro
Leu
380
AsSp
Gly
Gin
LYS
Ala
460
Giu

Thir

ATg
Leu
Ile
Cys
60

Ile

Tyr
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GIn
LYS
Lys
205
Phe
s5er
Trp
Gin
Ala
285
Phe
Sar
Ala
VS
Tyr
365
Zys
TYF
Gly
Phe
Gl
445
ASp
Glu

Mat

Ser
Lets
Pro
45

Lety
Gly

va'l

GIn Gin
175

Glin Glu

1680

Lauy Giy

Pro Asp
Cys phe

ASN Glu
255

ser Pro

270

Tle Arg

Ala Tyr
Gln Asp

Ser Gly
335

Ser Cys

350

Tie 1le

Gin Glu
Leu His
Lys Phe
415
ser Glu
430
Lys Ala
Gly val
Pro Gin

Phe Tle
4G5

Phe vai
15

Ile Pro

30

Asn val

Gly Lys

ASpD ATY

160
AsT

Phe
Lys
Cys
ASH
240
Sarp
va'l
val
Thr
Glu
320
Ile
Leu

ASN



Gly
Gly
Lys
Ile
3145
Lys
val
Glu
Leu
Ty i
225
val
Thr
Ala
S5er
ArG
305
Leu
va'l
ey
val
Gly
385
ASh
val
Phe
val
Ile
465

Phe

Ser

<210
<213
<212
<2313

Tyr
I'le
ASp
130
AsSD
ASp
Gin
Lys
Lay
210
AST
Glu
Ala
Ala
Lys
290
Tie
val
Ile
leu
Thr
370
va'l
Pro
Aty
Tyr
Lys
450
AsSD

Tyr

<220>

<Z2Z23>
<400

i

Tvr
PYro
115
Ile
Trp
vat

Ley
Ala
195
Arg
His
Ile
Leu
Thr
275
iTa
val

Tyr
Trp
ASD
355
ieu
Cys
ASED
Gly
Cys
435
Asp
Ala
Asn

Leu

105
501
PRT
Homo sapiens

- 105 .
Met Gly val Leu Lys Phe Lys His
5

Pro
100
GIn
Thr
Glu
Tyr
Sar
180
Gly
Pro
His
Lys
Ty
260
Leu
Pro
rhe
Thr
Gly
340
ASH

ala

AsN
Lys
A20
ser
Thr

Phe

Phe
500

Tyr

Lys

Phe
Glu
Lys

165
Leu

Lys
AsSh
Tyr
Arg
245
Pro
Tyr
ASD
Thr
Phe
325
Thr
Tyr

Ala

» Alg

Phe
A5
Pro
Cys
ASD
Leu

Ser
485

Ley

Met
LYS
Lys
360
Ala
Thr
Tyr
Ala
Lys

Af?o
Pro

Asp
Ser
Met
135
Arg

Al

Phe
Leuy
215
LYS
ASD
Ile
AT
Lys
295
Gin
Glu
Ser
Giu
Met
375
ASH
Ile
Ley
ser
va'l
455
Pro
Sar

Tle

PH20 precursor 1-501

Ser
Leu
120
Pro

Pro

Ley
200
Trp

Pro

Ser Ser Giy val Ser Gln Tle val

20

3108SEQRCL

ITe Thr
105
Gin Asp
val Asp
Thr Trp
Ile Glu
170
Thr Glu
185
val Glu
Gly Tyr
Gly Tyr
Lau Ser
250
Leu Asn
265 )
Arg val
Pro Lau
Leu Lys
val ala
Met Arg
345
Ile Leu
Ser Gln
Asn Ser
Leu Glu
ASp Le
425
ey Ser
val Cys

Mot Glu

Gly
His
Asn
Ala

155
Leu

Ser
395

LysS
Glu
Cys
ile
Thr

475
Ala

val
Leu

Leu
140

Arg

val
Ala
Ite
Leu

220
Gly

Leu

Gln
Glu
val
300
Leu
Gly
MetT
Pro
i.el
380
ASp
Gly
Gin
Lys
Ala
460
Glu

Thi

Ile phe phe Arg ser

10

Phe Thr Phe Leu Leu

25

val Asn
110
tys Ala

Met Ala
Trp Lys
Gln Gln
Gl Glu
180

Leu Gly

Pro Asp

415
Ser Glu

Phe va)

15
Ile Pro
30

Gly
Lys
val
Pro
160
Ash

Pha

Cys
Iie

480
va'l

Lys

Cys

Cys bLeu Thr iLeu Asn Phe Arg ala Pro Pro val Ile Pro Asn val Pro
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rhe
AsSD
65

Ile
Gly
Gly
Lys
Ite
145
Lys
val
Giu
Leu
TYr

225
val

Tle
465
Phe

<2 10>
<211
<217>
<213>

Leu
50

Glu
AN
Ty
Ile
ASD
130
ASD
ASp
Gin
Lys
Leu
210
ASH

Glu

- ala

Ala
LYS
290
Ile
va
Ile
Lelw
Thr
370
val
Pro
Arg
TYr
Lys
450
ASD

Ty

“TIile

<220

<223

35
Trp

210
Ala
Tyr
Pro
115
Ile
Trp

val

ala
195
Arg

ile
Leu
Thr
275
ile
val
TYr
Trp
AsD

355
Leu

106
499
PRT
Homo sapiens

Ala
lei

Thr

Pro -

100
Gln

Tht

Glu

TYr

Ser L

180
Gly

Pro

Lys

Tyr
260

Leu

Asn
LYS
420
Ser

Thr ¢

Phe
Ala

Phe
500

Trp
ASDH
Gly

Asn
Met
70

Gin

ITe

ASp
310
Gly
Leu

Met

aAla
55

Sey
Gly
ASD
ser
Met
135
Arg

Arg

PHZC precursor 1-49%

Ser
Leu
120
Fro
Pro
Ser
Ala
Leu
200
TEp

Fro

TVYF
AsSn
280
sSer
val
Thr
e
Thr
380
Cys

Trp

Glu
Thr
440
ASD

Pro

Thr

Let
Lay
265
Arg
Pro
Leu
val
Met
345
Ile
ser
Asn
e
ASD
A25
Leu
val
Mel

Leu

31085EQPCE

Glu pPhe
Ser Phe
75
Iie Phe
Thy Gly
Asp His
ASD Asn
Trp Ala
155
Glu Leu
Glu Lys
Glu Thr
Tyr Tyr
Tyr Asn
235
Sar Trp
Asn Thr
val Arg
Leu Pro
tys Phe
315
Ala Leu

Arg Ser

475

Cys
60
Tle

Tyr

val

Leu
220
Gly

Leu ”

Gin
Glu

va'l
200

e s

Gly

Met
Pro

Leu
380

ASp T

Gly

Lys
Ala
460
Gy

Thr
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Leu

Gly ¢

val
The
Asp
125
Gly

ASn

Phao
Arg
80

Leu
Gly
LYS
val
Fro
160
ASH
Phe
Lys
Cys
ASDH
240
Ser
val
val
Thr
Gy
320
Ile
Ley

AsN

Lau
400
Thr
Lys
BSD
Cys
ile

480
val



3108SEQPCE

<400> 106
Met Giy val Leu Lys Phe Lys His Ile Ege Phe Arg Ser pPhe ¥a1 LYsS
1 : 5 5
Ser Ser Giy val Ser Gln Zie val Phe Thr phe ieu Leu Ile Pro Cys
20 25 30
Cys Leu Igr Leu Asn Phe Arg Aga Pro Pro val Ile Pro Asn val Pro
3 4 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Giu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 &0
Tle Asn Ala Thr gWy Gln Gly val Thr gge rhe Tyr val Asp Arg Leu
5 95
Gly Ty Tyr Pro Tyr Ile Asp Ser Ile Thr Glvy val Thr val Asn Gly
: 100 105 119
Gly Ile pPro Gln Lys Tle Ser Leu Gln Asp His ieu Asp Lys Ala Lys
115 120 125
Lys Asp Tie Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val
130 135 140
Ile Asp Trp Giu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp val Tyr Lys Asn Arg Ser Ile ¢lu teu val &1n Gin Gln Asn
165 170 175
val GlIn Leu Ser teu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe
189 185 196
Glu Lys Ata Gly Lys Asp Phe teu val Glu Thr Ite Lys Leu &ly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly § Phe Asn
225 230 235 240
val Glu Ile Lys Arg Asn AsSp ASp Leu Ser Trp Leu Trp Ash Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin ¢1n Ser Pro val
260 265 270
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val
275 280 285
Ser Lys Tle Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr
290 295 300
Arg Iie val phe Thr asp Gln val Leu Lys Phe Leu Ser Gin Asp Glu
305 310 315 320
teu val Tyr Thr pPhe Gly Glu Thr val Ala teu Gly Ala Ser Gly Ile
325 330 335
val Iie Trp Glv Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 35G
Leu Leu Asp Asn Tyr Met Glu Thr ITe Leu Asn Pro Tyr Ile Tle Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Glin val Leu Cys Gin Glu Gln
370 375 380
Gly val Cys Tle Arg Lvs Asn Trp Ash Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Tle Glin Leu Glu Lys Gly Gh Phe Thr
405 4106 415
val arg Gly Lys Pro Thr bteu Glu Asp ieu Glu Gln Phe Ser Giu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys
450 455 460
Tle Asp Ala Phe Leu Lys Pro Pro Met Giu Thr Glu Glu Pro Gln Ile
465 470 475 480
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met phe Ile val
485 490 495

[§e)
-
i
e
wn

~
-
g
n

Ser Ile Ley
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<21.0>
<211
<212>
<213>

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
ASD
65
Ile
Gly
Gly
LYS
Tle
145
Lys

val

ser

Aryg
305

Leu

val
Leauy
Val
Gly
385
ASD
val
Phe
vat

Ile

Gly

ser

107
497
PRT
Homo sapiens

val
Giy
Thr
35
Trp
Pro
Ala
TYT
Pro
115
Ile
Trp
val
Ley
Ala
195
Arg
His
Ile
Loy
Thr
275
ITe
va'
Tyr
Trp
ASD
355
Leu

Leu
val
20

Leu
ala
Ley
Thr
Pro
160
Gln
Thr
Glu
Tyt
Ser
180
Gly
oro
Hig
Lys
Ty
260
ey
Prro
Phe
Thr
Gly
340
ASh

Ala

ASH
Lys
420
Ser
Thr

Phe

LYS
5
Ser
Asn
TF‘p
ASD
Gly
85
Tyr
LYS

Phe

Giu

Lys
165
Leu
Lys
Asn
Tyr
AFy
245
Pro
Tyr
ASD
Thr
Phe
325
Thr
Tvyr
Ala
Arg
Phe
445
Pro
Cys
ASD

Lau

Pha
Gin
Phe
Asn
Met

70
Glin

LYS
230
AST)

Ser |

Lys
380
Ala
Thr
Tyr
Ala

Lys

PH20 precursor 1-497
107

LYS
Iie
Arg
Ata
55

s5er

Gly

& ASH

Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys

ASp

ATrg

Lys
295
Gin
Glu
Ser
Gl
Met
375
Asn

Leu
Ser
val

455
Pro

His
wva'l

Ala
40

Pro s

Leu
val
Sar
Leu
120
Pro

Pro

Ite
pPhe

25
Pro

rhe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
l.eu
Leu
265
Arg
Pro
Ley
va'l
Met
345
Ile
sSar
Ash
ey
ASD
425
Leu

va'l

Met

31085EQPCT

Phe
10

Thr
Pro
Glu
Ser
Ile
a0

Thr
ASD
Asp
Trp
Glu
170
Glu
Gliu
Tyr
Tyr
Ser
250
Asn
val
Ley
Lys
Ala
330
AT
Loy
Gin
Ser
Glu
410
Leu
Ser
Cys
Glu

Phe
pPhe
val
Phe
Phe
75

Phe
Gly
His
ASD
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Uro
phe
315
Leu
ser
Asn
vVai
Ser
395
Lys
Gl
Cys
Ite

Thr

ATrg
Leu
Ile
£Ys
60

Ile

Ty 1

val

Leu
Ley
140
Arg
va'l
Ala
ile

Leu
220

Gly ¢

Leu
Gn
Glu
val
300
ey
Gly
Met
Pro
Ley
380
ASD
Gly
Gln
LYS
Ala

460
Glu
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Lau

Pro

Phe
ile
30

ASH
Gly
Ser
AsSp
val
110
LYs
Met
Trp
Gin
Gin
190
Leu

Pro

Ley
LYS
Ser
430
LYsS
Gly

Pro

val
)

Pro
va'l
Lys
Pro
Arg

95
AST

Ala i

Ala
Lys
Gln
175
Glu
Gly
ASD
Phe
Glu
255
Pro
Areg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Glin

Pro
160
Asnh
Phe

Lys

Asn
240
Ser
val
val
Thr
Gilu
320
Ile
Leu
AShH
Gin
ey
400
Thr
Lys
ASD

Cys



31085EQPCH
465 470 475 480
Pha Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val
485 450 495
Ser

<210> 108
<211> 495
<212> PRT
<213> Homo sapiens

<220
<Z23» PH20 precursor 1-495

<400> 108
Met Gly val Leu Lys Phe Lys His fle Phe Phe Arg Ser Phe val Lys
5 10 15
Ser Ser Gly val Ser 6in ITe val pPhe Thr phe Leu Leu Tle Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val pPro
35 40 45
Phe teu Trp Ala Trp Asn Ala Pro Ser Giu Phe C%S oy Gly Lys Phe
50 55 8
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Tie Asn Ala Thr Gly 61n Gliy val Thr Ile Phe Tyr val Asp Arg Leu
85 90 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly
100 105 1310
Gly Ile Pro Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala iys
115 120 125
Lys Asp Iie Thr phe Tyr Met Pro val Asp Asn Leu Gly Mmet ala val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 180
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu val Glin Gln Gln Asn
185 170 175
val GIn Leu Ser Leu Thr Glu Ala Thr ¢iu Lys Ala Lys GlIn Glu Phe
180 185 180
Glu iLys ala Gly Lys Asp Phe Leu val Gtu Thr Tle Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
val GTu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
The aAla Leu Tyr Pro Ser Ile Tyr Leu Asn Thy Gln Gin Ser Pro val
260 265 270
Ala Ala Thr teuw Tyr val Arg Asn Arg vatl Arg Glu Ala Ihe Arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro vVal pPhe ala Tyr Thr
299 2
Arg Ile val Phe Thr Asp Gin val Leu Lys Phe iteu Ser Gln Asp Glu
335 310 315 3290
Leu val Tyr Thr Phe Gly Glu Thr val ala Leu Gly Ala Ser Gly Ile
325 330 : 335
val Ite Trp Giy Thr ieu Ser Ile Met Arg Ser Mel Lys Ser Cys Leu
340 345 350
Lau Ledu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ata Lys Met Cys Ser Glin val Leu Cys GlIn Glu Gln
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 320 395 400
Asn Pro Asp Asn Phe ata Tle Gin Leu Glu Lys Gly Gly Lys pPhe Thr
405 410 415
rpage 179



val
Phe
val
Ile
465
Phe

<210>
<21i>
<212>
<213

Arg
Tyt
Lys
450
ASD

Tyr

<220>

<223>
<4030>

Gly
Cys
435
ASD
Ala

Asn

109
493
PRT
Homo sapiens

108

Met Gly val
1

Ser

Iie
145
Lys
val
Glu

Leu

Tyr A

225
val

Thr
ala
Sep
Arg
305
Leu
val

el

val

Ser
Leu
Leu
50

Glu
ASN
Tyt

Ile

S ASD

130
ASp

ASD
Glin

Lys

Ala
Ala
LYS
29G
Ile
val
Ile
Leau

Thr

Gly
The
35

Trp
Pro
Ala
Tyr
Fro
115
Ije
Try
val
ey
Ala
195
ATQ
His
Ile
Leu
Thr
275
ITe
ER
Tyr
Trp
Asp

355
Leu

Lvs
420
sSer
Thr
Phe

Ala

l.ey
val
20

Ley
ala

Leu

Thr

Tyr
260
Ley
Pro
Phe
Thr
Gly
340
AST:

Ala

Fro Thr
Cys Tyr
Asp Ala
Leu Lys

Ser Pro
485

Lys Phe
5
Ser Glin

Asn Phe
Tro Asn
ASp Met
70
Gly G1n
85 )
Tyr Tle
Lys Ile
Phe Tyr

Glu Trp
150

LYS ASD A

165
Leu Thr

LYS ASD
Asn His
Tyr Lys
230
Arg ASH
245
Pro Ser
Tyr val
Asp Ala
Thr Asp
Pha Gly
325
Thr Lau
Tyr Met

Ala Lys

Ley
Ser
val
455
Pro

ser

PH20 precursor 1-493

Lys
Ile
Arg

Ala

Ser .

Glu

Met

Thr
440
Asp
Pro

Thr

His
val
Ala
40

Pro

Leu

val -

Ser
Leu
120
Pro

Pro

e
200
Trp

Fro

Tyr
Ash
280
ser
val

Thr

Thr
360
Cys

ASp
425
teu
val
Met

Ley

e
rhe

Pro

3108SEQPCL

Leu
Seyr
Cys
Giu

ser
490

Pha
10

Thi
Pro
Glu

Ser

Ile
E1¢

Thi

ASD
Asp
Trp
Glu
176
Gl
Glu
Tyr
Tyr
S5er
250
ASH
va'l
Leu
Lys
Ala
330
Arg

ey

Gin

Glu
Cys
Tle
Thr

475
Ala

Fhe
Phe
val
Phe
Phe
75

Phe
Gly
His
ASh
Ala
155
Leu
LYys
Thr
Tyr
ASn
235
Trp
The
Arg
Pro
Phe
315
Leu
Ser

Asn

Val

Gin
Lys
Ala
460
Glu

Thr

Arg
Ley
Tise
Cys
60

Ile
Tyr
val
Ley
Leu
140
Arg

val

Ile
Leu
220
Gly
Ley
Gln
Glu
val
300
Let
Gly
Met

Pro

Leu
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Phe
Glu
445
ASp
Glu

Met

Ser
ey
Pro
45

Ley
Gly
val
Thr
ASp

125
Gly

4

Asn

ser
430

Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
ser
ASD

val
110

LYs
Met
Trp
Gin
Glin
190
Leu
Pro
Cys
AST
ser
270
Ile
Ala
Gin
Ser
Ser
350
Ile

Glin

Glu
Ala
val
GIn

Ile
495

vai
Pro
val
Lys
Pro
Aryg
95

ASD
Ala
Ada
Lys
Gln
175
Giu
Gly
ASD
rhe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Iie

Gl

Lys
ASp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro

160
Ash



370
Gly val
385
Asn Pro

val Arg
phe Tyr

val Lys
450

Tle Asp

465

Pha Tyr

ASD

<210> 110
<211s 491
<212> PRT
<213> Homo sapiens

<Z220>

Tle Arg
Asn Phe
Lys Pro
420

Ser Cys
Thr Asp

rhe teu

Lys
390
Ala
Thr
TV
Ala
Lys

470
Pro

375
AsSN

Ile
ey
Ser
val
4535
PO

ser

<Z223> PHZ0 precursor 1-489

<400> 110

Met Gly
1
Ser ser
Cys Leu
Phe Leu
Asp Glu
65
Tle Asn
Gly Tyr
Gly 1le
Lys ASD
Tle Asp
145
Lys Asp

val ¢lin

ser Lys
Arg Iie
305

Lau val

val
Gly
Thr
35

Trp
Pro
ala
Tyr
Pro
135
Ile
Trp
val

Leu Lys
5
vai ser
20
feu Asn
Ala Trp
Leu Asp
Thr Gly
a5
Pro Tyr
GIn LYS
Thr phe
Glu Glu
Tyr Lys
165
Ser Ley
Gly Lys
Pro Asn
His Tyr
Lys Arg
245
Tyr Pro

Leu Tyr

Phe
Gin
Phe
ASN
Met
70

GIn
e
Tle
Tyr
Trp
156
A5

Thr

Lys
Tle
Arg
Ala
55

Ser
Gly
ASD
Ser
Mat
135
Arg
ATQ
Glu
rhe
Leu
215
Lys
ASD
Iie
Arg
LysS
295
Gln

Glu

Trp
Gin
Glu
Thr

440
Asp

Pro ol

Thr

Leu
val
Ser
Leu
120

Pro

Pro

Ser |

Ala
Leu
200
Trp
Pro
ASD
Tyr
Asn
280
ser
val

Thr

Asn
Leu
ASD
425
Leu

va'i

Leu

Lell
265
ATg
Pro
Leu

vai

310ESEQPCL

sSer
Glu
430
tey
Ser
Cys
Glu

Ser
450

rhe
10
Thr

Pro

ser
Ile
a0

Thr
ASD
ASD
Trp
Glu
170
Glu
Glu
Tyr
Tyt
ser

250
Asn

Lys

Ala
330

Ser
355
Lys
Glu
Cys
Ile
Thr
475
Ala

Phe
Phe
val
phe

Phe
75

Phe T

Gly
H1s
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Piro
Phe

315
Leu

380
Asp

Gly
Gin
Lys
Ala
460
Glu

Thr

Arg
ey
Ile
Cys

60
ITe

val
Leu
Leuy
140
Arg
va't
Ala
Ile
Ley
220
Gly
Leu
Gin
Glu
val

300
ey

Gly 2
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Tyr
Gly
Phe
Glu
445
ASD
Glu

MetT

l.eu

Pro
45
Leu

Gly

val
Thr
ASD
125
Gly

Asn

Gin ¢

Lys
Lys
205
Phe

ser

Leu
Lys
Ser
430
LYS
Gly

Pro

His
Phe
415
Glu
Ala
va'l

Gin

Leu
400
Thr
l.ys
ASD
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Lay
Gly
Lys

val

s Pro

180
Asn

Fhe
Lys
Cys
ASh
240
ser
val
val
Thr
Glu

320
Iie



val Ile
ey Leu

val Thr
370

Gly val

385

Asn Pro

val Arg
Phe Tyr

val Lys
450

Iie Asp

465

Phe Tyr

Trp

ASD
355
Leu

Cys .

Asp
Gly
Cys
435
ASD
Ala

ASH

<210= 111
<211 489
<21Z2> PRT
<Z13» Homo sapiens

<220

Ash

Lys
420
Ser

Thr
Tyr
Ala
Arg
Phe

405
Pro

Leu
Met
Lys
Lys
390
Ala
Thr
Ty
Ala

Lys
470

Pro

<223> PHZ0 precursor 1-489%

<400> 111

Met Gly
i

Ser ser

Cys lLel

Phe Leu
50

Asp Glu

65

Ite Asn

Gty Tyr T

Lys Asg

The Asp
145

LYS ASD 3

vali Gln
Glu Lys
ey Ley
210
TYr Asf
225
val Glu
Thr aAla

Ala Ala

val
Gly
Thr
35

Trn

Pro

Ala

Leu

Thi
275
The

Leu Lys rhe

val
20

Lats
Ala
Leu
Thr
Pro

100
Gln

Tyr
260
Leu

Pro

5
ser

Asn
Trp
Asp
Gly

85
Tyr

Gln
Phe
Asn
Met

70
Gln

Lys
Tie
Arg
Ala
55

ser
Gly
AsD

ser

Mat
135

p Arg

AP
Giu
phe
Leu
215
Lys

ASD

Arg

LYs

His
val

Ala

Pro !

Leu
200
Trp
Pro
ASD
TV
AST

280
Ser

MeTt
345
Ile

ser

Thr
185
val

Gly

Gly T

Ley
ey
265
Arg

Pro

3108sEQrCl

Arg
Leu
Gin
sSer
Glu

4310
Leu

l.eu

Ser

Ala

Arg

Pro

Me
Pro
Leu
380
Asp
Gly
Gin
Lys
Ala
460
Glu

Arg

2 Leu

1 Ile

Cys
60
Iie

Tyr

l.eu
Glin
Glu

val
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Lys
Tyr
365
Cys
TVYF
Gly
Phe
Giuy
445
Asp

Glu

Phe
ile
30

Asn
Gly
Ser
ASD
Val
110
Lys
Met
Tro
Gin
Glin
180G
ey
Pro
Cys
ASH
ser
270
Ile

Ala

Cys
ile
Giu
His
Phe
415
Glu

Ala

val
15

oro
val
Lys

Pro

L.eu

Asn

Lys
Cys
PIro
Phe
Arg
&0

Leu
aly
Lys
vai

5 Pro

160
AsD

phe
LYS
Cys
ASN
240
S5er
val

val

Thr



Arg

290
Ile

305 .

Leuy
val
Leu
val
Gly
385
Asn
val
Phe
val
Tie

465
Phe

<210>
<211>
<212>
<Z213>

val
Ile
Lau
The
370
va'l
Pro
Arg
Tyr
Lys
450
ASD

Ty

<220

<223>
<400

Met
1
Ser
Cys
Phe
ASD
&5
Ile
Gly
Gly
Lys
Ile
145
iys
va'l
Glu
Leu
Tyr

225
Val

Gly
Her
Ley
Lau
50

Glu
Asn
TYr
e
ASD
130
ASD
ASD
Gin
Lys
e

210
ASn

val
Tyr
Trp
ASD

355
Leu

Cys

Asp
Gily
Cys
435
Asp
Ala

AsSh

112
490
PRT
Homo sapiens

112

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
The
Tri
val
Leu
Ala
195
Arg
His

Tie

Asn
LYsS
420
ser
Thr
Phe

Ala

Ley
val
20

Lay
Ala
Lau
Thr
Pro
100
Gin
Thr
Glu
Tyr
Ser
180
Gly
Pro
His

Lys

s Thr

© Phe

325
Thr

Tyr
Ala
Arg
Phe
4G5
Pro
Cys
Asp

Leu

ser
485

LYS
5
Ser
ASDN
Trp
ASp

Gly
85

TYr

Lys
Phe

Glu

LYS
185
tau
Lys
ASn
Tyr

Arg
245

ASp
310¢
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

LYS
470
Pro

Phe

Gln

Ty
Trp
150
AsSn
Thr
AsSp
His
Lys

230
Asn

295
Glin

Glu
Ser
Glu
Met

375
AsSN

el
Ser
val
455
Pro

ser

PHZ20 precurscr 1-450

LYS

ile

s AP

Ala
55

Ser
Gly
Asp
ser
Met
135
Arg
Arg
Glu
Phe
Leu
245
LYyS

ASD

val
Thr
Iie
Thr
360
Cys
Trp
Gin
Glu
Thr
440
ASD
Pro

Thr

val
Ala
40

Pro
Ley
val
Sar
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro

ASD

feu
val
Met
345
Ile
ser
Asn
Leu
ASD
425
ey
vall
Met

Leu

phe
25

Pro
Ser
Phe
Thr
Iie
105
Gin
val
Thr
Ile
Thr
185
val
Gly
Gly

Lau

3108sEQPCT

Lys
Ala
330
Arg
Leu
GIn
Ser
Glu
410
lLeu
Sar
Cys

Glu

Phe
16.
Thr
Prao
Glu
ser
Ile
30
Thr
Asp
ASD
Trp
Glu
170
Glu
Glu
Tyr
Tyr

Ser
250

rhe
315
Leuy
ser
Asn
val
Ser
395
Lys
Giu
Cys
Tle

Thr
475

His
ASQ
Ala
155
Leu
Lys
Thr
Tyr
ASN

235
Trp

300
Leu

Gly
Met
Pro
Leu
380
Asp
Gy
Gin
Lys
Ala

460
Glu

Leu
Leu
140
Arg
va'l
Ala
Iie
Leu
220
Giy

Leu

pPage 133

Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
ASD

Glu

ser
Leu
Pro
45

Leu

Gly

- val

Thr
ASD
125
Gly
ASNH
Gin
Lys
Lys
205
Phe
ser

Trp

Gin
Ser
Ser
350
Tle
Gin
Leu
LyS
Ser
430
Lys
Gly

Pro

Phe
Ile
30

AsQ
Gly
Ser
AsSD
val
110
Lys
Met
Trp
Glin
Gin
190
Leu
Pro
Cys

Asn

va
15

Pro
val
Lys
Pro
Arg
a5

Asn
Ala
Ala
Lys
Glin
175
Glu
Gly
AsSp
Phe

Glu
255

Glu
320
Ile
Lau

Asn

Leuy
400
Thr
Lys
ASD
Cys

Tle
A8

Lys
val
Pro
166
Asn
Phe
LyS
Cys
Asn

240
Ser



Ala Ala
Ser Lys

290
Arg Ile

Ley val

Lay Leau
val Thr

370
Gly val
Asn Pro
val Arg
Phe Tyr
val Lys

450
Ile Asp

Phe Tyr

Leuy
Thr
275
ITe
val
Tyr
Trp
ASD

355
el

«Z210> 113
<2ili> 487
«<212> PRT
<213> Homo sapiens

<220>

Tyr
260
Ley
Pro
phe
Thr
Gly
340
AST
Ala
Ile
ASD

Lys
420

5 Ser

Thr
Phe

Ala

Pro
Tyr
Asp
The
phe
325
Thr
TYF
Ala
Arg
Pha
405
Pro
Cys
ASD
L.eu

sSer
485

Ser
vatl
Ala
Asp
310
Gly
Leu
et
Lys
Lys
350
Ala
Thr
Ty fr
Ala

Lys
470

Pro S

Ley
Ser
val

455
Fro

<223> PHZ20 precursor 1-487

<A30> 113

Met Gly
3

ser Ser
Cys Lau
Pha Leu

50
Asp Glu
Ile Asn
Gly Tyr
Gly Ile
Lys Asp

130
Ile Asp
Lys Asp
val Glin
Glu Lys

Lew Leud

val

Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
135
ile
Trp
val
Lay
ala

195
Arg

Ley
val
20
Leu
Ala
Lauy
Thr
Pro
100
Gin
Thr
Glu
Tyr
s5ar

180
Gly

tys
5
ser
ASH
Trp
ASD
Gly
ar

Tyr

Lys

Phe
Gl
Lys
165
Leu

phe
Gin
Phe

Ty
Asn
230
Ser

vai

His

s val

Ala

Pro

beu
265
Arg
Pro
feu

val

2 Met

345
Ile

sSer

Ser
Fhe
Thr
tle
105

Gin

val

3
-
-
i

e
Thr
185
val

Gly

31085eQPCL

AsSn
val
Leu
Lys
Ala
330
Arg
Leu
Gin
Ser
Glu

410
Led

Ser C

Phe
i0

Thr
Pro
Glu
Ser

-

Tie
a0

Thr
ASD
ASDH
Trp
Glu
17C
Glu

Glu

Thr
Arg
Pro
phe
315
Leu
ser

ASn

vl

AsH
Ala
158
Ley
LYS

Thr

Gln
Gl
val
300
ey
Gly
Met
Pro
tey
380
ASD
Gly

Gln

5 LYS

Ata
460
Glu

2 Arg

ey
Tle
Cys

60
Tte

Tyr o

Vai
Leu
Leuy
140
Arg
wal
Ada

Tle

Tyr Tyr Leu
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Gln
Ala

285
rhe

Lys

Tyr I

365
Cys

Tyr
Gly
Fhe
Glu
445

ASD

Glu

Lau
Lys
ser
430
Lys
Gly

Fro

Pro
Arg
TYr

A

w
o

Gly
335
Cys

Giu
His
Phe
415
Glu
ala
val

Gln

val
15

Pro
Wl
Lys
Pro
APG
95

ASH

Ala

L Ala

Lys
Gln
175
Glu
Gly

ASD

val
val
Thr
Glu
320
Ile

Leu

AST

Leu
400
Thr
Lys
ASp
Cys

Ile
480

Lys
Cys

=
-3
<

Phe
Arg
30

ey
Gly
LYsS
val
Pro
160
ASN

Phe

Cys



«210>
<21i>
«<212>
<2313>

210
ASH)

Glu
Ala

Ala

Lys
290
ite
va'l
Ile
et
Thr
370
val
Pro
Arg
TYyr
Lys
450
ASD

Tyr

<220>

<223>
<400>

met
1
Ser

Iie
145
Lys

Gly
ser
Leu
Leu
50

Giu
ASn
TVF
Iie
Asp
130
ASD

ASp

His His
Ile Lys
Leu Tyr
260
Thr Leu
275
Ile Pro
val Phe
Tyr Thr
Trp Gly
ASp Asn
355
teu aAla
Cys Ile
ASp Asn
Gly Lys
Cys Ser
435
ASp Thr
Ala Phe

asn Ala

114
485
PRT
Homo sapiens

val Leu

Gly val
20
Thr Ley
35
Trp Ala
Pro Leu
Ala Thr
TYr Pro
100
Pro Gin
115
ITe Thr
Trp Glu

val Tyr

Tyr
Arg
245
Pro
Tyr
ASD
Thr
Phe
325
Thr
Tyr
ala
Arg
Phe
405
Pro
Cys
ASD
Leu

Ser
485

Lys
5
ser
ASN
Trp
Asp

Gly
85

Lys
230
ASn
Ser
val
Ala
ASp
310
Gly
Ley
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
LYyS

470
Pro

Phe

Ila
Tvr

Ty
150

5 ASnH

215
Lys

Asp

Arg
Lvs
295
Gln
Glu
Sar
Glu
Met
375
ASH
ile
Leu
Ser
val
455
Pro

sSer

PHZ0 precursor 1-485

114

LYS
Ite
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg

Arg

Pro
AsD
Tyr
AST
280
Ser

val

Thr

Thr
360
Cys
Trp
Gln
Glu
Thr
440
ASD

Pro

His
val
Ala
40

Pro
Leu
val
Ser
Ley
120
Pro
Pro

ser

Gly
Leu
Leu
265
Arg
Pro
ey
va'l
Met
345
Tie
Ser
AsD
Leu
ASp
425
Ley
vali

Mati

rhe
25

Pro
Ser
Phe
Thr
Ile
105
Gin
val
Thr

Ile

3108seqpCl

Tyr
Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
ey
Ser
Cys

Glu

Trp

Giu
170

220
Asn Gly
235
Trp Led
Thr G1n
Arg Glu
Pro val
300
Phe Leu
315
Lew Gly
Ser Met
ASNn Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu GIn
Cys Lys
Ile Ala
460

Thr Glu
475

Phe Arg
Phe Leu
val 1le
Phe Cys
60
Phe 1le
Phe Tyr
Gly val
His Lauy
Asn ey
140
Ala Arg

155
Leu val
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ser
Trp
Gin
Ala
285
Phe

Ser

Lys
TYr
365
Cys
Tyr
Gly
rPhe
Glu
445
ASD

Giu

Ser
Leu
Pro
45

Lay
Giy
val
Thr
AsSD
125
Gly
ASnN

Gle

Cys
ASn
Ser
270
Tle
Ala
Gln
Ser
Ser
350
Ile
Gin
Leu
Lys
ser
430
LYS
Gly

Pro

Phe

Ile
36
ASN

Giy L

Ser
ASD
va't
110
Lys
Mat
Tri

Gin

rhe
Glu
255
Pro
ArQ
Tyr
ASD
Gly
335
Cys
ITe
Glu
His
Phe
415
Gy
Ala
va'l

GIn

Arg
AsnN
Ala
Ala
Lys

Gin
175

ASh
240
Ser
val
val
Thr
Glu
320
Ile
Leu
ASN
Gln
Leu
400
Thi
LYsS
ASD
Cys

Ile
480

Lys
Cys
Pro
Phe
ATY
80

Leu
Gly
LYsS
val
Pro

160
ASh



vai
Glu
Leu
Tyr

225
val

<2 10>
<21il>
<212>
<213

Gin
Lys
Leuy
210
Asn
Glu
Ala
Ala
Lys
290
Tie
val
Tle
iey
Thr
370
val
Pro
Arg
Tyr
Lys
450
AsSD

Tyr

<2 20>

<223

<A00>

Met
i
sSer
Cys
phe
ASD
65
Ile
Gly
Gly

Lys

Giy
Ser
ey
Lay
50

Giu
AST
Tyr
ile

ASD

Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
ile
val
Tyr
Tro
ASD
355
Leu
Cys
ASp
Gly
Cys
435
Asp
Ala

Asn

115
484
PRT
Homo sapiens

vall
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro

115
Tie

Ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
phe
Thr
Gly
340
Asn
Ala
iile
Ash
Lys
420
Ser
Thr
Phe

Ala

Leu
Lys
Ash
TYr
Arg
245
Pro
TYr
ASp
Thr
rhe
325
Thr
Tyr
Ala
Arg
rhe
405
Pro
Cys
ASp
Ley

Ser
485

Asn
Trp
ASD
Gly
85

TyT
LYS

Phe

Thr
ASD
His
LYS

230
Asn

Ser ]

va
Ala
ASD
310
Gly
Ley

Met

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile

Tyr

Met
375
Asn
Ile
el
Ser
va'l

455
Pro

PHZ20 precursor 1-484
115

Lys
Ite
Arg
Ala
55

Ser
Gly
Asp
Ser

Mat

Ala

ey
200

Trp
PIro
ASD
TYr
AsSD
280
Ser
val
Thi
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr
440
ASD

Pro

vai
Ala
40

Pro
Leu
val
Ser
lLeu

120
Pro

Thr
185
va'l
Gly
Gly
Ley
Ley
265
Arg
Pro

Leu

Leu
ASD
425
Ley
val

Met

Fhe
25

Pro
Ser
phe
Thr
Iie
1058
Gin

val

3108sEQPCL

Glu

Glu

Thi
ASp

ASD

Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Ley
Ser
ASH

val

ser
395

Lys
Glu
Cys
Ile

Thr
475

= Phe

pPhe
val
phe
Phe
75

rhe
Gly
His

Asn

Ala
Ile
Leu

220
Giy

Leu -

Glin
Giu
val
300
Leu

Gly
Met
Pro
Leu
380
A5
Gly
Gin
Lys
Ala

460
Glu

lLeu

Leu
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Tyr
365
Cys
TYyr
Gly
Phe
Giu
445
AsDp

GTu

Leu

2 Pro

45

5 Leu

Gly &

val
Thr
ASD

125
Gly

Glin
190
ey
Pro
Cys
Ash
Ser
276
Tie
Ala
Gin
Sar
Sar
350
Tle
Glin
[RH
LYS
Sar
430
Lys
Gly

Bro

FPhe
Tie
30

ASN

Gly

ASD
val
116
Lys

Met

Glu
Gily
ASD
Phe
Giu
255
Pro
Arg
Tvr
ASp
Gly
335
Cys

ile

vai
15

Pro
va't
Lys
Pro
Arg
9k

ASh
Ala

Ala

Phe
Lys
Cys
Asn
240
sSer

val

val

Glu
320
Ile
Ley

AsSn

s Leu

400
Thr

Lys
Asp
Cys

Ile
480

Lys

val



130
Ile Asp Trp

Lys Asp val
val Gln Leu
Glu Lvs Ala
Lew Leu Arg
210
Tyr Asn His

val Glu Ile

Ala Ala Thr
Ser Lys Tle
290
Arg Tle val
Leu val Tyr
val Ile Trp
Leu Leu ASp

val Thr Leu
370

Gly val Cys |

ASN Pro Asp
val Arg Gly
phe Tyr Cys

val Lys Asp
450

Ile Asp Ala

465

Phe Tyr Asn

<210> 116
<211> 476
<212> PRT

Asn

Lys
420
Ser

T™Hr

Phe

Ala

Glu
Lys
165
Leu
LVs
ASN
Tyr
Arg

245
Pro

«<Z213%> Homo sapiens

<2 20>

Trp
150
ASN

135
Arg

Arg
Glu
Phe
i.eu
215
Lys
AsSD
Ile
Arg
Lys
295
Gin
Giu
Ser
Giu
Met
375
Asn
e
Ley
Ser
val

455
Pro

<223> PHZ0 precursor 1-476

<400> 118

Met Glv val
1

Ser Ser Gy

Cys Leu Thr
35
Phe Leu Trp
50
ASp Giu Pro
65
Ile Asn Ala

Leu
val

Leu

Lys
5
Ser
Asn
Trp
Asp

Gly
85

Phe
Gin
Phe
Asn
Met

70
Gin

Pro
Ser
Ala
Lay
200
Trp
Pro
ASD
Tyr
ASH
280
ser

Val

Thr ¢

Ile M

Thr
360
Cys
Trp
Gln
Glu
Thr
440
ASp

Pro

His
val
Ala
40

Pro
Lauy

val

Thr
Ile
Thr
185
val
Gly
Gly
Leu
Ley
265
Arg
Pro

feu

AST
Leu
ASD
425
Ley
val

MeT

Ile
Phe
25

Pro
Ser
Phe

Thr

3108sEQPCI

Trp
Glu
170
Glu
Gl
Tyr
Tyr
Ser
250
Asn

Phe
10

Thr
Pro
Glu
Ser

Ile
50

Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
phe
315
Leu
Ser
ASn
val
Ser
395
Lys

Glu

Thr
475

Phe
Phe
val
Phe
Phe

75
Phe

140
Arg

val
ala
Ile
Leu

220
Gly

Pro
Lau
380G
AsSp
Gly
Gin
LYS
ala
460
Glu

Arg
Leis
Ile
Cys
50

Ile

Tyr
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Leu
Pro
45

Ley
Gly

val

Trp
Gin
Gln
190
ieu
Pro
Cys
Asn
ser
2760
Iie

Ala

Ser
Ser
350
Tle
Glin

Leu

Ser
430
Lys

Gly

LYS
Glin
175
Glu
Gly
ASpP
Phe

Glu
255

Fro b

APy
Tyr
ASD
Gly

335
Cys

Glu
His
Phe
415
Glu

Ala

val

0 Gin

rhe
Tle
30

AsSn
Gly
Ser

ASP

val
15

Pro
val
Lys
Pro

Arg
95

Pro
160
Asn

ey
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
FPhe
Arg

80
Leu



Gly
Gly
LyS
Ile
145
Lys

val

Leu
Ty
225
va'l
Thr
Ala
ser
ArG
305
ey
val
Leu
val
Gly

385
ASH

<210
<211
<212
<213>

Tyr
Ile
ASD
130
ASD
ASD
Gln
Lys
Leu
210

Asn

Glu

Ala
Lvs
280
ite
val
Ile
Leu
Thr
370
vai
Pro
Arg
Tyr
Lys

450
ASD

220>

<223>
<400>

Met
1
Ser

CyYs

Gly
Ser
Leu
Ley

50
Glu

Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Ley
Thr
275
Ile
va'l
Ty
Trp
ASD
355
Leu
Cys
ASp
Gly
Cys
435
Asp

Ala

117
475
PRT
Homo sapiens

117

va'l
Gly
Thr
35

Trp

Pro

Pro
160
Gln
Thr
Giu
Tyt
Ser
180
Gly
Pro
His
Lys
Tyr
260
ey
Pro
phe
Thr
Gly
340
ASN

Ala

ASD
Lvys
420
Ser
Thr

Phe

Tyr

L¥s -

Phe
Giu
Lys

165
Leu

LYs
230
ASD
Ser
vai
ala
ASD

310
Gly

Ley S

Met

Lys
Lys
3480
Ala

Thr

s Ty

Ala

LYS
470

Asp
Ser
Mat
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
ITe
Arg
LYS
295
Gln

Glu

Glu
Mat
375
Asn
ITe
tey
Ser
val

455
Pro

PHZG precursor 1-475

Leu Lys Phe Lys
5

val ser Gln Ile

20

Leu Asn Phe Arg

Ala Trp Asn Ala

55

Leu Asp Met Ser

Ser
Leu
120
Pro
Pro
ser
Ala
Ley
200
Trp
Pro
Asp
TVYFP
ASh
2820
Ser
val
Thr
Tle
Thr
360
{ys
Tro
Gin
Glu
Thr
440
ASD

Pro

His
Val
Ala
40

Pro

L.eu

Ile
105
Glin
va't
Thr
Tie
Thr
185
va'l
Gly
Gly
Leu
Leu
265
Arg
Pro
ey
va'l
Mel
345
Ile
Sar
Asn
Leu
ASD
425
Led
VEN

Met

Tte

Phe
25
Pro

3108sEQPCT

Thr
ASD
ASD
Trp
Giuy
170
Glu

Glu

TYr

Tyr
Ser
250
Asn
val
Ley
LyS

Ala
330

Arg °

Leu

Ser
Glu
430
ey
Sar
Cys

Glu

Phe
10

Thr
Pro
Glu

ser

Gly
His
Ash
Ala

155
Leu

Phe
phe
val
Phe

Phe

val
Leu
Leuy
140
Arg

val

5 Ala

Tie
Ley
220
Gly
Leu
Gln
Gl
va'l
3G0
Ley

Gly

T Met

Pro

Leu
380
ASD

Gly
Gln
Lys
Ala

460
Glu

Arg

Loy

Cvs
&0
Ie
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Thye
ASD
125
Gly
Asn
Glin
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala

285
Phe

Ser
Leu
Pro
45

Lay

Gly

val
110
LYS
Met
Trp
Gin
Gln
150
Leuy
Pro
Cys
Asn
Ser
270
Ile
Ala
Gin
Sep
ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

rhe

Ile
30
ASTI

ASN
Ala
Alta
Lys
Gln
175
Glu
Gly
ASD
Phe
Glu
255
Pro
Arg
Tyr
ASp
Gily
335
Cys
Tle
Glu
His
pPhe
415
Glu
Ala

val

val
15

Pro
val
Lys

Pro

Cys
Pro
Phe

Arg



65
Ile

Gly
Gly
Lys
Tie
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
ATy
305
Ley
val
Ley
val
Gly

385
Asn

Asn Ala
Ty Tyr
Ile Pro
Asp Ile
130
Asp Trp
Asp val
Gln Leu
Lys Ala
Leu Arg
210
ASN His
Glu Il
Ala Leu
Ala Thr
Lys Ile
290 i
Tle val
val Tyr
ite Trp
ey Asp
Thr Leu
370
vai Cys
Pro Asp
Arg Gly
Ty Cys
435
Lys ASD

450
Asp Ala

<210> 118
<2il> 474
<Z23i2> PRT

<213>

<220>

<223>

<400> 118

1

Thr
Pro
100
GIn
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
rhe
Thr
Gly
340
Asn
Ala
Ile
Ash
Lys
420
ser
Thr

£he

Gly
85

Tyr
LYS

Phe

Lys
165
Leu

Lys
ASn
Tyr
Arg

245
Prao

Tyr
ASD
Thr
Phe
325
Thr
TV
Ala
Arg
Phe
405
Pro
Cys
ASD

L.eu

Homo sapiens

70
Glin

Ile
ile
Tyr
Trp
150
Asn
Thr
ASP
His
Lys

230
ASn

Ala
ASD
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thi
Tyr
Ala

LYS
470

Gly
ASD
Ser
Met
135
Arg
ATy
Glu
Phe
Leu
215
Lys
AsD
Tle
Arg
Lys
255
Gln
Glu
Ser
Glu
Met
375
ASh
Ile
ieu
Ser
val

455
Pro

PHZ0 precursor 1-474

Met Gly val Leu Lys Phe Lys
5

Ser Ser Gly val Ser Gin 1le
20

Cys Leu Thr Leu Asn Phe Arg
35 :

Ser
Leuy
120
Pro
PO
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
ASN
280
Ser
val
Thr
Ile
Thr
360
Cys
Tip
Gin
Glu
The
440G
ASp

Pro

His

va'l

31L08SEQPCL

Thr 1le
90

Ile Thr

105

Gln Asp

val aAsp
Thr Trp

ITe Glu
i7¢

Thr Glu

185

val Glu

Gly Tyr
Gly Tyr

Leu Ser
250

Leu Asn

265

Arg val

Pro Leu
Leu Lys
val Ala
330
Met Arg
345
I1e lLeu
ser Glin
Asn Ser
Leu Glu
410
ASD Leu
425
ey Ser
val Cys

Met Glu

75
Phe

Gly
His
ASnN
Ala
155
Ley
Lys
Thr
Tyr
ASD
235
Trp
Thr
Arg
Pro
Phe
315
Leu
ser
Asn
val
sap
395
Lys
Glu
Cys
Ile

Thr
475

Tyr
val
Lauy
feu
140
Arg
va'l
Ala
Ile
ley
220
Gly
Lel
Gin
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
ASD
Gly
Gin
Lys

Ala
460

ile Phe Phe Arg

10

phe Thr Phe Leu

25

Ala pro Pro val Iie

40
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val Asp

Thr val
110

ASP Lys

125

Gly Met

Asn Trp
Gin Gln

Lys Gin
180

LYS Leu

205

Phe Pro

Ser Cys
Trp Asn

Gin Sser
270

Ala Ile

285

Phe ala

ser Gln
Ata ser

Lys 5Ser
350

Tyr Iie

365

Cys Gln

Tyr l.eu
Gly Lys
Phe Ser

430

Glu Lys
445

Asp Gly

Sar Phe

Arg
85

Asn
Ala
Ala
LysS
Gin
175
Glu
Gly
ASD
Phe
Glu
255
Pro
Arg
Tyr
AsSD
Gly
335
Cys
ITie
Glu
His
Phe
415
Glu
Ala

val

val
i5

&80
leu

Gly
Lys
val
Fro
160
Asn
Phe
LYS
Cys
Asn
240
Seyp
val
val
Thr
Glu
320
Tle
Lel
Ash
Gin
Leu
400
Thr
Lys
Asp

Cys

Lys

Leu Ile Pro Cys

30

Pro Asn val Pro

45



rphe
Asp
65

Ile
Gly
Gly
LyS
Tle
145
Lys

val

lLeu
Tyr
225
va't
Thr
Ala
sey
Arg
305
Leu
val
Leu
va'l
Gly
385
ASN
va'l
phe
val

Ile
465

Leu Trp
50
Glu Pro

Asn Ala

Pro Asp
Arg Gly

Tyr Cvys
435

Lys AsD

459

Asp Ala

<Z210> 115
<211> 473
<212> PRT

<213>

<220>

<223>

<400> 119
Gly val Leu Lys Phe Lys His Itle
5

Met
i

Ala
Lauy
Thr
Pro
100
Gin
Thr
Giu
Tyr
Ser
18¢
Gly

Fro

His

Tyr
260
Leai

Pro

Phe T

Thr
Gly
340
Asn
Ala
Ile
AsSn

Lys
420
Ser
Thr

Phe

Trp
Asp
Gly
85

TYr
Lys
Phe
Glu
LyS

165
Leu

Phe
325
Thr
Tyr
Ala
Arg
Fhe
405
Pro
Cys
AsD

Leu

Homo sapiens

ASN
Met
70

GIn
Ile
Ile
Tyr
Trp
1590
AST

Thr

> ASD

His

Lys
230
ASn

Lvs
390
Ala

Thr

Tyr S

Ala

Lys
470

Ala
55

Ser
Gly
ASp
Ser
Met
135
Arg
AT
Glu
rhe

Ley
215

LYS
Asp
Ile
Arg
Lys

285
Gin

GlTu -

Ser

- Glu

Met
375
Asn

Ile

Leu

val
455
Pro

PH20 precursor 1-473

Pro
Leu
val
Sar
lLeu
120
Pro
Pro
Ser
Ala
Leu
200
Tro

Pro

Ser
rhe
Thr
Ile
105
Gin
vai
Thr
Tle
The
185
va'l
Gly
aly
Lau
Leu
265
Arg
Pro
ey
val
Met
345
Ile
Ser
ASD
Leu
ASh
425
Leu

vai

Mat

3108sEQPCL

Glu
ser
Ile
a0

Thr
Asp

ASP

Trp A

Glu L

170
Glu
Glu
Tyr
Tyr
Sar
250
Asn
val
ieu
Lys
Ala
330
APy
[Leu
Gin
Ser
Glu
410
Ley
Ser
Cys

Glu

Phe
phe
75

Pha
Gly

His

Cys
60

Ile
Tyr
va'l
Lau

Ley
140

a Arg

va'l
Ala
Ile
lLeu
220
Gy
Leu
Gln
Glu
va'l
300
Ley
Gly
Met
Pro
Leu
380
ASD
Gly
GlIn
Lys

Ala
460

Leu
Gly
val
Thy
Asp
125
Gly
ASN
Glin
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
LysS
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Gly

Ser

val
110
Lys

Met A

Trp
Gin
Glin
190
feu

Pro

Ley
Lys
Ser

430
LYs

LLys
Pro
Arg

95
Asn

Phe
Arg
&0

Leu
Gly
Lys
val
Pro

160
Asn

Phe Phe Arg Ser Phe val Lys

10

15

ser ser Gly val ser Gln Ile val phe Thr Phe Leu Leu Ile Pro Cys
Page 140



Cys
Phe
Asp
55

iie
Gly
Gly
Lys

Ile
145

LYS
val
Glu
Leu
TYr
225
val
Thr
Ala
Ser
Arg
305
Ley
va'l
Leu
val
Gly

385
Asn

<210>
<21l>
<212>
<213>

Leu
Leu
Glu
ASN
Tyr
Ile
ASD
130
ASD
ASD
Gin
Lys
Leu

210
AsSn

Glu I

Ala

Ala

Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pra
Arg
Ty
Lys
450
ASp

<220>

<223>
<400>

Cys
435
ASp

Ala

120
472
PRT
Homo sapiens

20
Leu

Ala
Ley
Thy
Pro
100
Gin
Thy
Glu
Tyr
Sar
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340

ASH

Ala

Asn
Trp
ASp

Gly
45

Tyr |

Lys
Phe
Glu
LYS
165
Leu
Lys
Asn
TYr
AFG
245
Pro
Tyr
ASp
Thr
Phe
325
The

Tyr

Ala

Arg L

Phe
405
Pro
Cys
ASp

Leu

fhe
Asn
Meat

70
Gin

Ala
Thr
Tyr
Ala

Lys

Mat
135
Arg
Arg
Glu
rPhe
Leu

215
Lys

lLeu
ser
val
455
Pro

PH20 precursor 1-472

120

Afa
40

Pro
Leu
vai
Ser
Leu
120
Pro
Pro
ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Tle
Thr
360
Cys
Trp
Gln
Glu
Thr
444
ASD

Pro

25
Pro

Ser
Phe
Thi
ile
105
Glin
val

Thr

Thr
i85
va'
Giy
Gly
l.eu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile

Ser

Leu
ASD
425
Leu
val

Met

3108sEQPCL

Fro
Glu
Ser
Tie
90

Thr
ASp
ASD
Trp
Ghu

170
Glu

Lau
Lys
Ala
330
Arg
Leu
Gin
Ser
Glu
470
Leu
Ser

Cys

va'l
Phe
rPhe
75

rhe
Gly
His
AsSN
Ala
155
l.eu
Lys
The
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Lay
Ser
ASD

val

Ser
395

Lys
Glu
Cys

Ile

Iie
Cys
60

Ile
Tyr
val
Leit
Leuy
140
Arg
val

Ala

Leuy
220
Gly
Leu
Gln
Glu
val
300
Ley
Gly
Met
Pro
Leu
380
ASD
Gly
Gin
Lys

Ala
460
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o
45

Leu
GTy
va'l
Thr
Asp
125
Gly
Ash
Gin
LYsS
LYS
205
Phe

Ser

Phe

Gl
445
ASp

30
Asn

Gly
Ser
ASD
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asit
Sar
270
Ile
Ala
Gin
Ser
ser

350
Iie

Leu
Lys
ser
430
Lys
Gly

val
Lys
Pro
Arg

a5
Asn

Ala
LYysS
Gln
175
Glu
Gly
AsSp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Tle
Glu
His
Phe
415
Glu
Ala

val



Mef
ser
Cys
Phe
ASpP
&5

Ile
Gly
Gly
Lys
Iie
145
Lys
vai
Glu
Ley
Tyr
225
Vat
Thr
Ala
ser

ArQ
305

el Vv

val

Ile
465

Gly
Ser
Leu
Leu
50

Glu

ASTi

ey
Thr
370
vatl
Pro
Arg
Tyr
Lys

450
ASD

val
Gly
Thr
35

Trp
Pro
Ala
Tvyr
Pro
115
Ile
Trp
val
Ley
Ala

195
Arg

Ile
Leu
Thr
275
Ite
val
Tyr
Trp
ASp
355
lLeu
Cys
ASp
Gly
Cys
435
Asp

Ala

<210> 121
<211> 471
<21Z2> PRY
<213> Homo sapiens

<220>

Leu
val
20

Ley
Ala
Leu
Thr
Pro
100
Glin
Thr
Glu
Tyr
Ser
180
Gly

Piro

Lys
Ty
260
Lei
Pro
Fhe
Thr
Gly

340
ASTI

Ala /

Asn
Lys
420
Ser
Thr

Phe

Lys
Ser
Asn
Try
Asp
Gly
a5

Ty
Lys
Phe
Glu

Lys
165

lew -

LyS
Asn
Tyr
Arg
245
Pro
TVyr
Asp
Thy
rhe
325
Thr

Tyr

Al'g
Phe
405
Pro
Cys
ASD

Leu

rhe

, Leu

215
LyS
Asp
Ile
APy
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Lals
Ser
va'l
455
Pro

val
Ala
40

Pro
ey
val
Sar
ey
120
Pro
Pro

Ser

Leu
200
Trp
Pro
ASp
Tyr
AShH
280
Serp
val
Thr
Ile
Thr
360
Cys
Trp
Gin
Giu
Thr
440
ASD

Pro

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gin
val
Thr
Ile
Thi
185
val
Gly
Gly
Ley
ey
265
Arg
Pro
ey
val
Met
345
Tie
Ser
Ash
Leu
AsSp
425
Leu

val

3108sEQPCL

Phe
16

Thr
Pro
Glu
Ser
Iie
80

Thr
ASD
ASD
Tro
Glu
170
Glu
Giu
TYr
Tyr
Serp
250
Asn
val
Leu
Lys
Ala
330
Arg
Lou
Gin
Ser
Glu
410
Leu
Ser

Cys

Phe Arg
Phe Leu
val Ile
Phe Cys
60
Phe 1le
75
Phe Tyr
Gly val
His Leu
Asn Leu
140
Ala Arg
Leu val

Lys Ala

Tyr lLeu

220
Asn Gly
Trp Leu
Thr Gin
Arg Giu
Pro val

300
Phe Leu
Leu Gly
ser Met
Asn Pro
val Leu

380
Ser Asp
Lys Gly
Glu Gln
Cys Lys

Ite Ala
460

rPage 142

Pro
Leu
Gly
val
Thr
Asp
125
Gly
Asn

Gln

LYS

Y LYS

205
Phe

Ser
Trp
Gin
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
ASD

rPhe
Iie
30

AST
Gly
ser
Asp
va'l
110
Lys
Met
Trp
GlIn
Gin
190

Leu

Pro

Say
ser
350
Ile
Gln
Lel
LYs
ser
430
Lys

Gly

val
15

Pro
val
LyS
Pro
Arg
95

AST
Ala
Ala
Lys
Gin
175
Glu
Gly

ASp

;. Phe

Glu
255
Pro
Arg
Tyr
ASD
Gly
335
Cys
Ile

Glu

Phe
415
Glu
Ala

val

Lys
Cys
Pro
rhe
ATy
30

Leuy
Gly
Lys
val
Pro
160
Asnh
Phe
Lys
Cys
ASN
240
ser
val
val
Thr
Glu
320
Ile
Leu
AsH
Gln
ey
400
Thi
Lys
Asp

Cys



<Z23> PHZ0 precursor 1-471

<400> 121
val Leu Lys Phe Lys
5

MetT
1

Ser
Cys
phe
AsD
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
AsSn
val
rhe
val

Tle
465

Gly
Ser
Leu
Leu
50
Glu
Asn
Tyr
Ile
ASD
130
ASH
ASD
Gln
Lys
Leu
210
Asn

Glu

el
Thr
370
val
Pro
Arg
Tyr
LYS

450
ASD

Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
e
Tirp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
va'l
Tyr
Tro
45D
355
Ley
Cys
Asp
Gly
Cys
435
ASp

Ala

<210> 122
<211> 470
<212> PRT

val
20

Leu
Ala
Lau
Thr
Pro
100
Gln
Thr
Glu
Tyr
sSer
180
Gly
Pro
His
LYsS
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
AsSn
Lys
420
ser
Thr

rhe

Ser
Asn
Trn
AsD

Gly
85

Tyr.

LyS
phe
Glu
LYS
165
Lay
Lys
Ash
Tyr
ALG
245
Pro
Tyr
ASp
Thr
Phe
325
Thr
TYF
Ala
Arg
phe
405
Pro
Cys
ASp

Leu

GTn
Phe
ASN
Metf
70

GWn
Tle
Ile
Tyr
Tro
150
ASDH
Thr

Asp

Lys
230
ASN
Ser
Vil
Ala
Asp
310
Gly
l.eu
MaT
Lys

LYS
390

Ala 1

Thr
Tyr
Ala

LyS
470

Ite
Arg
Ala
55

Ser
Gly
Asp
Ser
MetT
135
Arg
Arg
Glu
phe
Leuy
215
Lys
ASp
Iie
Arg
Lys
295
Gln
Glu
Sar
Glu
Met

375
Asn

Leu
ser
val

455
Fro

His
val
Ala
40

Pro
leu
val
Sar
Ley
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
ASD
Tyr
ASTE
280
ser
val

Thr

Thr
360
Cys

Tiro

2 Gin

Glu

Thr
440
Asp

Ile
Phe
25

Pro
Ser
Phe
Thr
ile
105
Gin
val
Thr
Ile
Thr
185
va'l
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
AsN
ey
ASD
425
Leu

val

3108sEQPC]

Phe
10

Thr
Pro
Glu
Sapr
Iie
S0

Thr
ASD
AsD
Trp
Glu
170
Glu
Gly
Tyr
YT
Sear
250
ASn
val
Leuy
Lys
Ala
330
ATQ
Leu
Gln
ser
Glu
410
Leuy
Ser

Cys

Phe
phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala

155
Leu

Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
PTo
Phe
315
Leu
Ser
Asn

val

sSer
95
LyS

Glu
Cys

Tle

Arg
Ley
ITe
Cys
60

Ile
Tyr
val
Leu
Ley
140
Arg
val
Ala
Tle
Leu
220
Gly
Lel
Gin
Glu
vai

360
Leu

Gly

Met
Pro
Leu
380
ASD
Gly
Glin
LVS

Ala
460

Page 143

ser

Leu

Pro

phe
Ile
30

ASN

Giy

Ser

ASD
val
110
LYS

Met

Ser
270
ITle
Ala
Gin
ser
ser
350
ITle
Gin
eu
LysS
Ser
430
Lys

Gly

val
15

Pro
vai
LyS
Pro
Arg
95

ASDN
Ala
Ala
LysS
Gin
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

Lys
Cys
Pro
Phe
Arg

Ley

Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
ASD

Cys



<213

<220>

<223>
<400>

122

Met Gly val

1
Ser

Cys
Phe
ASD
65

Tle
Gly
Gly
LYS
Iie
145
Lys

val

Ley
Tyt
225
val

Thr
Ala
Ser
Arg
305
Leu
val

ieu
val

Gly
385
AST

Val

Phe -

val

Ile
465

Ser
Leu
Leu

50
Glu

Gly
Thr
35

Trp

Pro

Leu

val
20
Ley

Ala T

e

a Thr

Pro
100
Gln

ITe Thr

Lel
Cys
ASp
Gly
Cys
435
ASD

Ala

Gl
Tyr
Ser

180
Gly

Pro ¢

His
Lys
Tyr
260
Leu
Piro

Phe

~ Thr

5y
240
ASN

Homo sapiens

Lys
5
ser

Ary
rhe
405
Pro
Cys

Asp

1]
j

Phe
Gin
Phe
ASnH
Met
70

Gln

Tie

s Ile

Tyr

Trp A

150
ASn

Thr

Lys
380

Ala -

Thr
Tyr
Ala

Lys
470

PHZ0 precursor 1-470

Lys
Tle
Alg
Ala

55
ser

135

APg

Ley
ser

val
455

Ile
Pﬁe

25
Pro

val
Thr
Ile
Thr

185
val

ASD
425
ey

vat

31085£0pPC1

phe
10

Thr ¢

Pro

410
Ley

ser

Cys

AT
Ley
Iie
Cys
&0

Tie
Tyr
val
ey
Leu
140
Arg
vai
Ala
Ile
Ley
220
Gly

Leu

Gy
val
300
Ley
Gly
MeT
Pro
Ley
380
Asp
Gly
Gln
Lys

Ala
460
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Sar
Leu
Pro
45

Leu
Gly
val
Thr
ASD
125
Gly
Asn
Gln
Lys
LYS
205
Phe

Ser

Ser

Lys
Tyr
365
Cys
Tyt
Gly
Phe
Glu
445
AsD

Phe
Tle
30

ASH
Gly
Ser
ASD
val
110
Lys
Mat
Trp
Gin
Gin
180
Loy

Pro

val
15

Pro
val
Lys

Pro

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys

val

ASH
240
Ser
val
val
Thr
Glu
320
Tle
Leu
ASN
Gln
Leu
440
Thr
Lys
Asp

Cys



<210>
<211>
<212>
<213>

<220>

<223>
<400>

Met
1
Ser
Cys
rhe
ASp
65
ile
Gly
Gly
Lys

ile
145
Ly
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
et
val
Leu
val
Gly
385
ASTY
va'l
Phe

val

Ile

Gly

Lau
Thr
370
val
Pro
ATg
Ty
Lys

450
ASD

123
469
PRT
Homo sapiens

val
Gly
Thr
35

Trp

Pro

Ala

Tyr
Pro
115
Ile
Trp
val
Leu
Ala
105
Arg
His
Ile
Lay
Thr
275
Tia

Va

Ley
val
20

Leu

Ala

AsN
Lys
420
Ser
Thr

Phe

Lys
5
ser
ASnN
Try
AsSD
Gly
a5
Tyr

Lys

- Phe

Giu
Lys
165
Leu
Lys
ASDN
TYr
ATG
245
Pro
Tvr
ASD
Thr
Phe
325
Thi
Tyr

Ala

2 AP

Phe
405
Pro
Cys
ASD

L.ey

Phe
Gin
Phe
Ash
Met
70

Gin
Ile
Tle
TVYr
Trp
150
ASn

Thi

ASD

His
VL
230
AsN
Ser
val
Ala
ASp
310
Gly
Leu
Met
Lys

Lys
390

Ala

Thr
Tyr

Ala

PH20 precursor 1-469
123

Lys
ITie
ATQ
Ala
55

ser
Gly
ASD
Ser
Met
135
Arg
Aig

Glu

Met
375
Ash

His
val
Ala
40

Pro
Lel
val
Ser
Leu
120
Pro

Pro

Tie
Phe
25

Pro

ser

Phe &

Thr
Tie
105
Gin

val

Thr -

Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu

val

o Met

345
Ile

Ser
AST
Leu
ASD
425
Leu

va'l

31085EQPCL

170
Glu

Glu
Tyr
TYr
Ser
250
Asn
va'l
Leu
LYS

Ata
330

Arg ¢

el
Gin
ser
Glu
430
Leu

Sar

Cys

Phe

Phe

val

rhe
Phe
75

rhe
Gly
His
AST
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Tro
Thi
Arg
Pro
Phe

315
Leu

AsH
val
Ser
385
iys
Glu
Cys

Ile

Arg

Leu

Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Ley
220
Gly
el

Gln

val
300
Lew
Gly

Met

Ala
460
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Ser
Leu

Pro

LyS
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Phe
Tle
30

Asn
Gly
Ser
AsSp

val
110

Lys
Met
Trp
Gln
Gln
190
Ley
Pro
Cys
ASN
Ser

270
Ile

Ala
Gin
Ser
Ser
350
Ite
Gin
Leu
lLys
Ser
430
Lys

Gly

val
15

Pro
val
Lys
Pro
Arg
95

ASH

Ala

LyS
Gln
175
Glu
Gly
Asp
Phe
Giu
255
Pro
Arg
Tyr
ASp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val



465

<210> 124
<21i> 468
<212> PRT
<213> Homo sapiens

<220

<223> PHZ0 precursor 1-468
<A00> 324

Mat Gly
1
Ser Ser
Cys Leu
Fhe Leu
50

Asp Glu
65

Tle Asn
Gly Tvr
Gly Ile
Lys AsSD
Ile Asp
145

LYS AsSD
val GIn
Glu Lys

Leu Leu

Ty Asn
225

val Glu T

ala Ata
Ser Lys
Arg Tie

305
Leu vai

Leu Laey

vat Thr
370

Gly val

385

Asn Pro

val Arg

Phe Tyr

val
Gly
Thy
35

Trp
Pro
Ala
Tyr
Pro
115
Iie
Tro
val
Leu
Ala

195
Arg

ey
Thr
275
Tle

Lay
val
20

Leu
Ala
Leu
Thr
Pro
1.00
Gin

Thr

Glu &

Tyr
s5ar
180
Gly
Pro
His
Lys
Tyt
260
Leu

Asn

Lys
420
Ser

Thr
Tyr
Ala
Arg

Phe
405

Pro

Cys

Lys
Ilae
Arg
Atla
55

ser

His o

val
Ala
40

Pro
Ley

va't

Leu
120
Pro

Pro

ala
Leu
200
Trp
Pro
ASD
TYr
Asn
280
Sey
val
Thr
ile
Thr
360
Cys
Trp
Gln
Glu

Thr
440

Leu
265
Arg
Pro
Ley
val
Met
345
Tie
Ser
ASH
Leu
ASD

425
Ley

3108SEQPCL

Phe
10

Thr
Pro
Glu
Ser
Tle
ad

Thr
ASp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
ASH

vat

Ser

Phe
Phe
val
Phe
rhe
75

Phe
Gy
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
ASn
235
Irp
Thr
Arg
2o
Pphe

315
Lei

AsSh
val
Ser
395
LYsS
Glu

Cys

Arg
et
Tie
Cys
60

Ile
Tyr
val
l.eu
Leu
140
ATy
val
Ala
ile
Leu

220
Gily

Leu

Gin
Glu
VER
300
Leu
Gly
Met
Pro
leu
380
ASp
Gly
Glin

Lys
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Ser
270

 Ile

Ala "

Gln

ser
356

Ile

Gin
Leu
Lys
ser

430
Lys

val
15

Pro
val
LYyS

Pro

phe
415
Glu

Ala



3108sEQPCL
val Lys Asp Thr Asp aAla val Asp val Cys Ile Ala Asp Gly val Cvys
450 455 460
ITe Asp Ala rhe
465

<210> 125
<211> 466
<212> PRT
<213> Homo sapiens

<220>
<223> PHZ0 precursor 1-466

<400> 125
Mat Gly val Leu Lys Phe Lys His Ile Pha phe Arg Ser Phe val Lys
1 5 10 is
Ser Ser Gly val ser Gln Tle val phe Thr Phe Leu Leu Ilte Pro Cys
20 25 30
Cys Leu zhr Leu Asn Phe Arg aAla Pro Pro val Ile Pro Asn val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Giu Phe Cys Leu Gly Lys pPhe
50 55 &0
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Iie Asn ala Thr Gly GIn Gly val Thr Iie phe Tyr val Asp Arg Leu
&5 90 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Giy val Thr val Asn Gly
100 105 110
Gly ITe Pro Gln Lys Ile Ser teu GIn Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val
120 135 140
Tle Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 15¢ 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Giu Leu val G6Tn Gln Gin Asn
165 170 175
teu Ser Leu Thr Glu ala Thr GTu Lvys Ala Lys Gin 6lu phe
180 185 130
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ite Lys Leu Gly Lys
195 200 205
Leu teu Arg Pro Asn His Leau Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lvs Lys Pro Gly Tyr Asn Gly Sar Cys Phe Asn
225 230 235 240
val clu Ile Lys Arg Asn ASp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala teu Tyr Pro Ser Ile Tyr Leu Asn Thr GIn Gin Ser Pro val
260 265 270
Ala ala Thr Leu Tyr val Arg Asn Arg val Arg Giu ala Ile Arg val
275 280 285
Ser tys Ile Pro Asp Ala Lys Ser Pro Leu Pro val rhe Ala Tyr Thr
290 295 300
Arg Tle val Phe Thr Asp GIn val Leu Lys Phe Leu Ser GlIn Asp Gy
305 310 315 320
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Giy Iie
325 330 335
val rle Trp Gly Thr teu Ser Ile Met Arg Ser Met Lys Ser (Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr TIle iLeu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys sar &ln val Leu Cys GIn 6lu Gin
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn.Ser Ser Asp Tvr Leu His Leu
385 390 385 400
Asn Pro Asp Asn Phe Ala Tle GIn Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln pPhe Ser Glu Lys
Page 147

m,
pa

va'l



3108sEQPCL
420 425 430
Phe Tyr Cys 5er Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala asp
435 440 445
val Lys Asp Thr asp Ala val asp val Cys Ile Ala Asp Giy val Cys
450 455 460

ITe Asp

465

<210> 126
<211> 465
<212> PRT
<213> Homo sapiens

<220>
<223> PHZ20 precursor 1-465

<400> 126
Met Gly val Leu Lys Phe Lys His Ile Phe phe Arg Ser Phe val Lys
1 5 10 15
Ser Ser Gly val Ser Gln Ile val Phe thr phe Leu Leu Ile Pro Cys
20 25 30 )
Cys l.ey Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys teuw Gly Lys Phe
50 55 50
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser phe Ile Gly Ser Pro Arg
65 70 75 80
I1e Asn Ala Thr GTy Gin Gly val Thr Ile Phe Tyr val Asp Arg Leu

Gly Tyr Tyr Pro Tyr Tle Asp Ser Ile Thr Gly val Thr val Asn Gly
100 105 110
Gly Tle Pro Gln Lys Ile Ser Leu Gin Asp His Leu Asp tys Ala iLys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val
130 135 140
ITe Aasp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 : 150 155 160
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu val Gin Gin GIn Asn
165 170 175
val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
189 185 189
Glu Lys Ala Gly Lys aAsp Phe Leu val Glu Thr Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn #is Leu Trp Gly Tyr Tyr Leu Phe Pro Asp {ys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Giy Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
val Glu Tie Lys Arg Asn ASp ASp iLeu Ser Trp Leu Trp Asn Giu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro val
260 265 270
Ala Ala tThr Leu Tyr val Arg Asn arg val Arg Glu ala Ile arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr
290 295 300
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe iLeu Ser GIn Asp Gluy
305 310 315 320
teu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile
325 330 335
val Ile Trp Gly Thr Leu Ser Iile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Giu Thr Ile Leu Asn Pro Tyr Ile Iie Asn
355 360 3565
val Thr teu Ala Ala Lys Met Cys Ser Gin val Leu Cys Gln Glu Gin
370 375 380
Gly vat Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 385 400
Fage 148



<210>
<211
<212>
<213>

Pro
Arg
Ty

Lys
450

<220

<22 3>
<450

Met
1

ser
Cys
Phe
ASD
65
ITe
Gly
Gly
Lys
Iie
145
Lys
val
Glu
Leu
TYr
225
val
Thr
Ala
ser
Arg
305
Leu
val
Leu

val

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
ASD
130
Asp
Asp
Gin
Lys
Leu
210
AST
Giu
ala
Ala
LYS
290
Ila
val
Ile

Leu

Thr

ASp
Gly
Cys
435
ASD

127
464
PRT
Homo sapiens

va'l
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Tie
Val
Tyr
Trp
AsSp

355
Leu

ASN
Lys
420
Ser

thr

Loy
val
20

Ley
Ala
toy
Thr
Pro
100
GIn
Thr
Glu
Tyr
Saf
180
Gly

Pro

rhe
The
Gly
340
Asn

Ala

Phe Ala Ile

405

Pro Thr Leu

Cys Tyr Ser

Asp Ala val

455

PHZ20 precursor 1-464

127

Lys Phe Lys

5
sSer

Asn
Tro
ASD
Gly

85
Tyr

Lys ]

Phe
Glu
Lys
165
ey
LyS
Asn
Tyr
Arg
245
Pro
Tyr
ASD
Thr
Phe
325
Thr
Tyr

Ala

Gln
Pha
ASH
Met

70
GIn

Ite
ATG
Ala
55

ser
Gly
A\Sp
ser
Met
135
Arg

ATg

Glin
Glu
Thr

440
Asp

val
Ala
40

Pro
Leu
val
Ser
Leu

120
Pra

Pro T

Ala

2 Leu

200
Trp

Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr

360
Cys

Leu
ASD
425
laeu

val

s Tle

rhe

Pro

Ile
Thr
185
val
Gly
Gly
Leu
ey
265
Arg
Pro
Leu
val
Mat

345
Ile

31085EGPCL

Glu
410
Ley
Ser

Cys

Leu

Lys
Ala
330
Arg
Leu

Gin

Lys
Glu
Cys

Iie

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
AsYl

val

Gly
Gln
LYS

Ala
460

Arg

Leu
e
Cys

50
Iie

Tyt
val
L.eu
Leu
140
ATy
val
Ala
Ile
Ley
220
Gly
L.eu
Gln
Glu
val
306
Leu
Gly
Met
Pro

L.eu
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Gly
Phe
Giu

A45
ASP

Leu

Pro
45
Leu

Lys
Ser
430
Lys

Gy

Phe
Ile
30

ASh
Gly
Ser
ASD
val
1i0
LysS
Met
Trp
Gin
Gin
180
Leu

Pro

Phe
4715
Glu
Ata

val

val
15

Pro
val
Lys
Pro
Arg
05

ASN

Ala

Lys
Glin
175
Glu
Gly
ASD
Phe
Glu
255
Pro
Arg
Tyr
ASD
Gly
335
Cys
Tle

Glu

Thr
Lys
ASp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
va’
Pro
160
ASNH
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
ije
feu

AsSn

Gin



Gly
385
AsSD
val
Phe

va'l

<210>
<211
<212>
<213>

370
va'l

Pro
Aryg
Ty r

Lys
450

<220>

<223>
<450

Met
1
ser
Cys
rha
ASD
65
Ile
Gly
Gly
Lys

Ile
145
Lys

val
Glu
Leu
Tvr
225
va'l
Thr
Ala
ser
Arg
305
Ley

val

Leu

Cys
ASD
Gly
Cys

435
ASp

128
462
PRT
Homo sapiens

128

Ile
ASh
LyS
420
Ser

Thr

Gly val Leu

Ser
ieu
teu
50

Glu
Asn
Tyr
Ite
ASD
130
ASP
ASD
Gin
Lys
Leu
210
ASN
Glu
Ala
Ala
Lys
250
Ile
val
Iie

Leu

Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp

val

Lau
Thr
275
Ile
val
Tyr
Trp

ASp
3155

val
20

Leu
Ala
ey
Thr
Pro
100
Gn
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Ty
260
Leu
Pro
Phe
Thr
Gly
340
ASn

ATy
Phe
405
Pro
Cys

ASP

Lys
5
ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu
LYyS
165
teu
Lys

AsSN

Tyr i

Arg
245
Pro
Tyr
ASD
Thr
Phe
325
Thr

Tyr

LYyS
390
Ala
Thr
Tyr

Ala

Phe
Gin

rhe

375
Asn

Ile
Leu
Ser

Vati
455

PHZO precursor 1-462

Lys
e
Arg
Ala
55

Ser

Gly

Met
135
Arg
ATg
Glu
Phe

Leuy
215

Lys i

Asp A

Tle
AT
LYsS
295
Gin

Glu

Ser

Gluy

Trp
Gin
Giu
Thr

440
ASD

His
val
Ala
40

Pro
Ley
Val
Ser
Leu
120
Pro

Pro

Asn
i.eu
Asp
425
Ley

val

Ife
Fhe
25

Pro
sSer
Phe
Thr
Iie
105
Gin
val

Thr

Thr
185
val
Gly
Gly
lLeu
Leu
265
APg
Pro
Leu
val
Met

345
Tie

3108SEQPCL

Ser
Glu
410
Leu
Ser

Cys

Phe
10

Thr
Pro
Glu
ser
Ile
90

Thr
ASD
AsSp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
ASN
val
Leu
Lys
Ala
330
Arg

Las

380
ser AsSD
395
Lys Gly
Glu Gin
Cys LyS

Ile Ala
460

Phe Arg

Phe ey

Phe Cys
60
Fhe Tle

phe Tyr
Gly val
His Leu
Asnh Leu
140
Ala Arg
155
ey val
Lys Ala
Thr Ile
Tyr Leu
220
Asn Gly
235
Trp Leu
Thr Gln
Arg Glu
Pro val
300
Phe Leu
315
ey Gly
Ser Met

Asn Pro

Page 150

Tyr
Gly
phe
Glu

4435
ASp

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
ASD
125
Gly
Asn
Gin
Lys
Lys
205
Phe
ser

Trp

Ala
285
Phe
Ser
Ala
Lys

Tyr
365

Leu

LYS
Ser
430
LYysS

Gly

Phe
Ie
30

ASN
Gly
ser
ASD
val
110
Lys
Met
Trp
Gln
G
190
Lay
£ro
Cys
Asn
Ser
270
Ile
Ala
Gin
Ser
Ser

350
Ile

His
Phe
415
Glu
Ala

va't

val
15

Pro
val
Lys
Pro
ArQ
95

Asn
Ala
Ala
Lys
Gin
175
Glu
Gly
ASpD
FPhe
Glu
255
Pro
Arg
Tyr
AsSp
Gly
335
Cys

Iie

Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
vai
Pro
160
ASii
Phe
Lys
Cys
ASH
240
Ser
val
val
Thr
Glu
320
Tie

Leu



val
Gly
385
Ash
Val
Phe

val

<210>
<211>
<212>
<213>

Thr
370
val
Pro
Arg
Ty

LYS
450

<220>

<223>
<400>

MeT
1

ser
Cys
Phe
As5p
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Gluy
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu

va

Leu L

Gly
ser
Leu
Leu
50

Glu
ASN
Tyt
Ile
AsSp
130
AsSp
Asp
GIn
Lys
Leu
210
ASH
Glu
Ala
Ata
LY5
290
Ite
va'l

Ile

e
Lol

Leu
Cys
ASD
Gly
Cys

435
ASD

129
460
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
TYr
Pro

115
Ile

Trp
val
Leu
Ala
195
ATQ

His

Leu
Thr
275
ile
val
Tyr
Trp

ASD

Ite
Asn
Lys
420
Ser

Thr

Leu
val
20

ey
Ala
Leu
Thr
Pro
106
Gln
Thr
GTu
Tyr
ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly

340
ASn

Ala
Arg
Phe
405
Pro
Cys

Asp

LYs
5 .
Ser
Ash
Trp
ASD
Gly
85

Tyr
Lys
Phe
Gtu
LysS
165
el
LYS
Asn
Tyr
A
245
Pro
Tyr
ASD
Thr
phe
325
Thr

Tvr

Lys
LyS
380
Ala
Thy
Tyr

Ala

phe
Gin
Phe
Asn
Met

70
GIn

Met
375
ASN
Tle
ey
Ser

val
455

PHZ20 precursor 1-460

Lys
Tle
Arg
Ala
55

Ser
Gly
AsSD
sSer
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
ASP
Ile
Arg
LYS
295
Gln
Glu
ser

Glu

Cys
Trp
GlIn
Glu
Thr

440
ASD

His
val
Ada
490

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
2ro
Asp
Tyr
Asn
280
ser
val
Thr
Ile

Thr

Asn
Leu
ASDp
425
Leu

va'l

Phie
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Lay
265
Arg
Pro
Leu
val
Met
345
Ile

3108SEQPCL

Gin
Ser
Giu
410
t.eu
Ser

Cys

Phe
i0

Thr
Pro
Glu
Sar
Ile
90

Thr
ASD
ASD
Trp
Glu
170
Glu
Glu
Tyr
Tyr
ser
250
Asn
val
Leu
LYS
Ala
330
Arg

Ley

val Leu
380

Ser Asp

395

Lys Gly

Glu Gln

Cys Lys

Ile ala
460

Phe Arg
phe Leay
val Ile
Phe Cys
60
phe Ile
75
Phe Tyr
Gly val
His Leu

Asn Leu
140

‘Ala Arg

i55
Leu val

Lys Ala
Thr Ile
TYr Leu
220
Asn Gly
235
Tro Leu
Thr Gin
Arg Giu
Pro val
300
Phe Leu
315
fteu Gly
ser Met

Asn Pro

Page 151

Cys
Tyr
Gly
Phe
Glu

445
ASH

Ser
tauy
Pro
45

Leu
Gly
val
Thr
ASD
125
Gly
AsSh
Gin
LYS
Lys
205
Phe
ser
Trp
Gn
Ala
285
Phe
Ser
Ala
LYsS

Ty

GIn

Ley

L.YS
ser
430
Lys

Gly

rhe
Ile
30

ASD
Gly
Ser
ASD
val
110
Lys
Met
Trp
Gln
Glin
190
Leu
Pro
Cys
AST
Ser
270
Ile

Ala

Ser

Ser
350
Ile

Giu
His
Phe
415
Glu

Ala

val
15

Pro
vai
Lys
Pro
Arg
95

ASTI
Ala
Ala
Lys
Gln
175
Glu
Gly
ASD
Phe
Glu
255
A ole]
Arg
Tyr
ASD
Gly
335
Cys

Ile

Gln
Leu
400
Thr
Lys

Asp

LYsS
vai
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Serp
val
va't
Thr
Glu
320
Ile
Leu

Ash



val
Gly
385
ASH
val
Phe

val

<210>
<Z211>
<Z12>
<213>

Thr
370
val
Pro
Arg
Tyr

Lys
450

<220>

<223>
<400

355
e

Cvs
Asp
Gly
Cys

435
ASD

130
458
PRT
Homo sapiens

Met Gly val

1

Sar S

Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro

115
Ile

Leu
val
20
l.eu
Ala
Leu
hr
ro
100
Gin
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
LyS
Ty
260
l.eu
Pro
Phe
Thr

Gly
340

ata
Arg
Phe
405
Pro

Cys

Lys
5
Ser
A3SR
Trp
ASD
Gly
&5
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
AsSn
Tyr
Arg

245
Pro

LYs
Lvs
380
Ala
Thr
Tyr

Ala

LYS
230
Ash

ser

- val

Ala

ASD

310
Gly

Mot
375
AST
Ile
Leu
Ser

val
455

PHZO precursor 1-458
130

Lys
Ile
Arg
Ala
55

Sar
Gly
ASD
Sar
Met
135
Arg
Arg
Glu
phe
Ley
215
Lys

ASD

ATy
Lys
295
Gln
Glu

Ser

360
Cys

Trp
Gin
Giu
Thr

440
ASD

ser

Leu
120
Pro

Ser

Ala
tey
200
Trp
Pro
ASD
Tyr

ASn
280

Ser

val
Thr

tie

5 Tle

Phe
25
Pro

3108sEQPCL

Gin
Ser
Glu
410
Leu
ser

Cys

Phe
Thr
pro
Glu
Ser
e
a0

Thy
ASD
Asp
Trp
Glu
170
Glu
Gl
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala

330
Arg

val Leu
380

Ser Asp

385

Lys Gly

Gilu GlIn

Cys Lys

Tle Ala

Phe Arg
Phe Leu
val 1le
Phe Cvs
60

rPhe 1le
75

Phe Tyr

Gly val

His Leu

Asn Ley
140

Ala Arg

158

_eu val

Lys Ala
Thr Ile

Tyr Leuy
2290

Asn Gly &

235

Trp Leu

Thr GlIn
Arg Glu

Pro va'l
300

Phe Leu

315

Leu Gly

Ser Met

Page 1527

365
Cys

Tyr
Gly
Phe

Glu
445

ser
Leu

Pro
45

Leu

Phe

Iie
30
Asn

Glu
His
phe

435
Glu

ya1

[@REr e

l.eil
400
Thr
Lys
ASD

Ly
Cys
Pro
Phe
Arg

Leu



31088EQPCL
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu aAla ala Lys Met Cys Ser Gin val Leu Cys Gin Glu GlIn
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 350 395 400 -
Asnt Pro Asp Asn Phe Ala fle Glin teu Glu Lys Gly Gly Lys Phe Thr
405 410 4715
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu GIn Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
. 435 440 445
val Lys asp Thr Asp Ala val Asp val Cys
450 455

<210> 131
<211l> 4506
<2125 PRT
<213> Homo sapiens

<220>
<223> PHZ0 precursor 1-456

<400> 131
Met Gly val Leu

.r“
Do

wr

Phe Lys His tie Phe Phe Arg Ser pPhe val Lys
1 10 15
Ser Ser Gly val Ser GIn Ile vai pPhe Thr phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile pPro asn val Pro
35 40 45
Phe a%u Trp Ala Trp Asn Ala Pro Ser Glu Phe C%s iteuy Gly Lys Phe
5¢ 5% b
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Tle Gly Ser Pro Arg
65 70 75 8¢
Ite Asn Ala Thr Gly GIn Gly val thr Tie pPhe Tyr val Asp Arg Leu
85 40 95
Gly Tyr Tyr Pro Tyr Ile asp Ser Ile Thr ¢ly val Thr val Asn Gly
100 105 110
Gly Ile Pro GIn Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp tle Thr pPhe Tyr Met Pro val Asp Asn Leu Gly Met ala val
130 135 140
Ile Asp Trp Glu Giu Tro Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro

-

Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gin GTn Asn
165 170 175
val GTn tey Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu phe
180 185 190
Glu Lys Ala Gly Lys Asp Phe teu val Glu Thr Tle Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220

1

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn

val Glu Iie Lys Arg Asn AsSp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 - 250 255

Thr Ala Lew Tyr Pro Ser Ile Tyr bteu Asn Thr Gin Gln Ser Pro val

260 265 270
Ala ala Thr Leu Tyr val Arg Asn Arg val Arg Glu ala Iie Arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr
2580 295 300

Arg r'te val rhe Thr Asp Gln val Leu Lys phe teu ser Gln Asp Glu

305 316 315 320

Ley val Tyr Thr Phe Gly Glu Thr val Ala Leu Gily Ala Ser Gly 1le
325 330 335

val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu

Page 153



Leu Leu
val Thr

370
Gly val
Asn Pro
val Arg
Phe Tyr

val Lys
450

ASD
355
ieu
Cys
ASD
Giy
Cys
435
Asp

<210> 132
<211> 454
<212> PRT
<213> Homo sapiens

<220

340
Asn

Ala
Ile
Asn
Lys
420

Ser

Thr

Tyr
Ata
Arg
Phe
405
Pro
Cys

ASD

Met

LYS
LYS
390G
Ala

Thr

TYr S

Ala

Gy

Met
375
Asn

<223> PH20 precursor 1-454

<400> 132

Met Gly
1
Ser Ser

Cys Leu

3

bha Leu
50

Asp GTu

65

e Asn

Gly Tyr
Gily Ile
Lys Asp

130
Ile Asp
LYS ASD
val Gln
Glu Lys
Leu Leu

210
Tyr Asn
val Glu
Thr Ala
Ala ala
Ser Lys

290
g Lle

30%
Leu val

va'l
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
185
ATy
His
Ile
Leu
Thr
275
Ile
va

Tyr

Leu
vai
20

ieu
Ala
fey
Thr
Pro
100
Gin
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
LYsS
Tyr
260
Leu
Pro
Phe

Thr

LYsS
5

Ser
Asn
Tro
ASD
Gly
85

Tyr
Lys
rhe
Glu
Lys
165
Leu
Lys
Asn
TyY
Aryg
245
Pro
Tyr
Asp
Thr

Phe
325

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asi
Thr
ASD
His
LyS
230
Asn
Ser
val
Ala
ASp

310
Gly

Lys
ile
ATG
Ala
55

Ser
Gly
ASD
Ser
Met
135
Arg
ATg

Glu

Laeu
215
Lys

ASD

Arg
Lys

285
Gin

Glu T

Thr
360
Cys
Trp
Gln
Glu
Thr

440
ASD

His
val
Ala

40
Pro

> Leu

200
Trp

Pro
Asp
Tyr
ASH
280

sSer

val

345
Ile

ser
Asnh
teu
ASD

425
Leu

phe
25

Pro
Ser
rhe
Thr
Tie
105
Gin
val
Thr
Tle
Thr
185
val
Gly
Gy
Lel
Leu
265
APy
Pro
teu

val

3108sEqQPCL

Leu Asn Pro

Gin
Ser
Glu
410
Leu

Ser

Phe
Thr
Pro
Glu
Ser
Ile
490

Thr
ASDH
AST
Trp
Gy
170
Giu
Giu
Tyr
Tyr
Ser
250
ASH
val
Lteu
Lys

Ala
336

val
Ser
395
Lys
Glu

Cvs

Phe

phe

val 3

Phe
Phe
75

Phe
Gly
His
ASH
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thry
Arg
Pro
Phe

315
Leu

lLat
380
ASD
Gly
Gin

LysS

Lels
Leu
145
Arg
val
Ala
Iie
Ley
220
Gly
Ley
Gln
Glu
va
300
l.eu

Gly
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Tyr
365
Cys
TYr
Gly
Phe

Glu
445

Ser
Leu
Pro

45
ey

350
Tie
Gin
Leu
Lys
ser

430
LYS

Phe
Tle

Asn

Serp
270
Ile
Ala
Gin

Ser

Ile
Glu
His
Phe
415
Glu

Ala

val
15

Pro
val
LYS
Pro
Arg
95

ASN
Ala
Ala

Lys

1 Gl

175
Glu

Gly
ASD
rhe
Glu
255
Pro
Arg
Tyr
ASP

Gly
335

ASH
Gin
Leu
400
Thr
Lys

ASD

LYS
Cys

Pphe

Arg
80
Leu

320
Iie



val
Leu
vai
Gly

385
Asn

<2310
<211>
<212>
<21 3>

Tle
Leu
Thr
370
vl

Fro

<220>

<2723
<A00>

Met
1
ser
Cys
Phe
ASD
65
le
Gy
Gly
Lys
Ile

145
Lys

el
Ty
225
Va'l

Thi

Ser

Arg
305
iel

Gly
Ser
Ley
Lay
50

Glu
ASh
TV
Iie
Asp
130
ASH
ASpD
Gln
Lys
Lay
210
ASH
Glu
Ala
Ala
Lys

290
Tle

val T

Trp
ASD
355
teu
Cys
85D

Gly

©LYS

435
ASDp

133
4572
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
ile
Tro
vai
tey
Ala
195
Arg
His
Iie
Leu
Thr
275
Ile

val

Gly Thr
Asn Tyr
Ala Ala
Ile Arg

Asn Phe
405
Lys Pro

Ser Cys

Thr Asp

Let Lys
5

val Ser

20

Leu Asn

Ata Trp
Leu Asp

Thr Gly
B5

Pro Tyr

100

Gin Lys

Thr #he
Glu Glu

Tyr Lys
165

Ser Leu

180

Gly Lvys

Pro Asn i

His Tyr
LYS Arg
245
Tyr Pro
260
Leu Tyr
Pro Asp
Phe Thr

Tnr ¢he

leu
Met
Lys

LYS
390

Ala 1T

Thr
TYFP

Ala

Lys
230
ASn
Ser
val
Ala
ASD

310
Gly

P20 precursor 1-452

133

Lys

Tie

s ARG

Ala
55
sSer

Gly

Met
135
Aryg
Arg
Giu
Phe
Leuy
215
Lys

ASE

Arg
Lys
295
Gin

Glu

Ile
Thr
360
Cys
Trp
Gln
Glu

Thr
440

His
val
Ala
40

Piro
Leu

val

Ser

ToLeu

120
Pro
Pro
Ser
Ala
Leu
200
Tro
Pro
ASD
Tyr
Ash
280
Ser
val

Thr

Asn
Leu
Asp

425
Ley

Phe
25

Pro
Sap
Phe
Thy
Ile
105
Gin
V't
Thr
Ile
Thr

185
val

31085EQPCL

Arg ser
Leu Asn
Gln val

Ser Ser
395

Glu Lys

410

Leu Glu

ser Cys

Phe Phe
10
Thr Phe

Pro val
Glu Phe

ser Phe
75

Ila Phe

g0

Thr Gly

ASp His
Asp Asn
Trp Ala

155
Glu Leu

170
Glu Lys

Glu Thr
Tvr Tyr
TYIr AsSQ
235
Ser Trp
250
Asn Thr
val Arg
L.euw PTO
Lys Phe

315
Ala Leu

Met
Pro
Leau
380
ASD
Gy
Gin

Lys

Arg
Leu
ile
Cys
60

s

TV

val
300
iLeu

Gly

Page 155

LYS
Ty
365
Cys
TYr
Gly
Phe

Glu
445

Ser
Leu
Pro

45
tey

Ala
285
Phe
Ser

Ala

ser
350
ITe
Gln
ey
Lys
Ser
430
Lys

Phe
ITe
30

AsSTi
Gly
ser
ASD
val
110
Lys
Met
Trp
Gln
Gin
180
Leu
Pro
Cys
ASD
Ser
270
Iie
Ala
Gn

Ser

Cys
e
Glu
His
Phe
415
Glu

Ala

val
15

Pro
val
LysS
Pro
Alrg

85
AST

Leu
Asn
Gin
Leu
400
Thr
Lys

ASD

Pro
160
ASh
Phe
LYsS
Cys
AST
240
Ser
va'l
va'l
Thr
Glu

320
Ile



3108s5eqQPCL
325 330 335
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Lei Leu Asp Asn Tyr Met Giu Thr TIle Leu Asn Pro Tvr Ile ITe Asn
355 360 365
val Thr teu Ala Ala tys Met Cys ser &ln val Leu Cys GIn Glu Gln
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
AsSn Pro Asp Asn Phe Ala Ile Glin Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Giu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys ala Asp
435 440 445
val Lys Asp Thr
450

<210> 134
<211> 450
<212> PRT
<Z213> Homo sapiens

<220>
<223> PH20 precursor 1-450

<400> 134
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys
1 5 10 15
Ser Sar Gly val Ser Gin Ile val Phe Thr Phe teu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro aAsn val pPro
35 40 45
phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe g%s ey Giy Lys Phe
50 55
Asp Glu Pro Leu Asp Met Ser Leu Phe Sar Phe Ile Gly Ser Pro aArg
65 70 75 &80
Ite Asn Ala Thr Gly Gln Gly val Thr Ile phe Tyr val Asp Arg Lteu
85 90 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr gly val Thr val aAsn Gly
100 105 110
Gly I1e Pro 61In Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys asp val Tyr Lys Asn Arg Ser Ile Glu Leu val GIn GIn Gin Asn
165 170 i75
val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala tys Gln Glu Phe
180 185 150
Glu Lys Ala Gly Lys Asp Phe Leu val Giu Thr Ile Lys Leu Gly Lys
195 200 205
Ley Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leuw Phe Pro Asp Cvs
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly 5er Cys Phe Asn
225 230 235 240
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Giu Ser
: 245 250 255
Thr A¥a Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln GIn ser Pro val
260 265 270
Ata ala Thr Leu Tyr val Arg Asn Arg val arg Glu aAla Ile Arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu pPro val phe Ala Tyr Thr
290 295 300
Arg Iie val Phe The Asp Gln val Leuw Lys Phe Leu Ser Gin Asp Glu
305 310 315 320
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<210>
<21l>
<217
<213>

val

<220>

<223
<400

Met
1

S5er
Cys
Phe
AspD
65

Ile
Gly
Gly
Lys
Tle
145
LYS
val
Glu
Leu
TV
225
va'l
The
Ala
Ser

Arg

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
ile
ASD
130
ASp
ASD
Gin
LLys
Leu
210
AsSh
Giu
Ala
Ala
LYyS

290
ile

Tyr
Tro
AsD
355
Leu
Cys
ASD
Gly

Cys
435

i35
508
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
135
Ile
Trp
val
Leu
Ala
195
Arg
His
ile
Leu
Thy
275
Ile

val

Thr
Gly
340
Asn
Ala
Ile
Asn
Lys

420
Ser

Leu
vaj
20
Lel
Ala
Leu
Thr
Pro
100
GIn
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyyr
260
Ley
Pro

rhe

Phe
325
Thr
TYr
Ala
Arg
Phe
405
Pro

Cys

Lys
5
Sar
Asn
Trp
ASD
Gly
85
Tyr
LYS
Phe

Glu

Lys
165
Ley
Lys
Asn
TYr
Arg
245
Pro
Tyr
ASp

Thr

Gly
Leu
Met
Lys
Lys
360
Ala
Thr

TYr

she
Glin
Phe
ASnh
Mat
70

Gin
Ile
Ile
Tyr
Trp
150
Asn
Thr
ASp
His
Lys
230
Asn
Ser
Val
Ala

ASD

Glu
Ser
Glu
Met
375
ASH
Ile

Ley

ser

PHZO precursor 1-508
135

Lys
Ile
ATg
Ata
55

Ser
Gly
AsSD
ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Alrg
Lys

295
Gln

Thr
TIie
Thr
360
Cvys
Trp
Gin
Glu

Thr
440

His
vai
Ala
40
Pro
Leu
va'l
ser
iLeu
120
Pro
Pro
ser
Ala
Ley
200
Tro
Pro
AsSD
Tyr
Asn
280
Ser

va'l

val
Met
345
Ile
ser
Asn
Leu
Asp

425
Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ie
Thr
185
va'l
Gly
Gly
ey
teu
265
Arg
Pro

Leu

3108seqPCL

Ala
330
Atg
Leu
Gin
Ser
Glu
410
Leu

Ser

Phe
10

Thr
Pro
Glu
sSer
Tle
90

Thr
ASD
ASp
Trp
Glu
170
Glu
Gilu
Tyr
Tyr
Ser
250
Ash
val
Lei

Lys

Leu
Ser
Asn
val
Ser
395
LYS
Glu

Cys

Phe
rhe
Val
Phe
phe
75

Phe
Gly
His
ASH
Ala
155
Leu
Lys
Thr
Tyr
ASn
235
Trp
Thr
Arg
Prro

Phe

Gly
Met
Pro
Ley
380
ASD
Gly
Gln

Lys

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Ley
Leu
140
Arg
val
Ala
Tle
Ley
220
Gly
Leu
Gin
Giu
va'l

300
Leu
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Lys
Tyr
365
Cys
Tyr
Gly

Phe

Glu
445

Sep
Leuy
Pro
45

l.eu
Gly
val
Thr
ASp
125
Gly
Asn
Gln
Lys
Lys
205
Fhe
Ser
Trp
Gin
Ala
285
Phe

Ser

Ser
ser
350
Ile
Gln
Leu
Lys
Sar

430
Lys

Phe
Ile
30

Asn
Gly
Ser
ASD
va'l
110
Lys
Met
Trp
Gln
Gln
130
ey
Pro
Cys
ASH
Ser
270
Ile
Ala

Gln

Gly
335
Cys
Ile
Glu
His
Phe
415
Glu

Ala

val
15

Pro
val
Lys
Pro
Arg
a5

AsSD
Ala

Ala

Gin
175
Glu
Gly
ASD
Phe
Glu
255
Pro
Arg
Tyr

ASpD

Ile
Ley
ASD
GTn
Ley
400
Thr
LYS

Asp



ser

<2 10>
<211
<212>
<213>

val
Ile
ey
Thr
370
val

Pro

Arg

= Tyr

Lys
450
ASD
Tyr

Tle

<220>

<223>
<400

Met
1
Ser
Cys
Phe
ASD
65
Tle
Gly
Gly
Lys
Ile
145
LYS
val
Glu
Leu

TYr
225
va'l

Gly
Ser
lL.ey
Leu
50

Glu
AST
Tyr
ile
ASP
120
ASp
ASD
Gin
Lys
Leu
210
AsT

Glu

Ty
Trp
AsD

355
Ley

Leu

136
506
PRT
Homo sapiens

136

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Tle

Tro

val -

Lay
Ala
195
Arg
Mis

Tie

Thr

Gly
340
Asn

Ala

Leu
val
20

Leu

Phe
325
Thr
Tyr
Ala
Arg
Phe
405
2o
Cys
ASD
ey

Ser
485

» Ley

245

310
Gly

Leu
Met
LyS
Lys
350
Ala
Thr
Tyr
ala
LYysS
470
Pro

Ile

PHZ0 precurscr 1-5

His
Lys

230
Asn

Gluy
ser
Glu
Met

375
ASDN

06

Lys

Arg
Glu
Phe
Leu
215
LYS

ASD

The
Tle
Thr
360
Cys
Tro
Gln
Glu
Thr
440
ASp
Pro
Thr

Ser

sSar
Ley
120
Pro
Pro

Ser

va'ti
Met
345
Ile
Ser
Asn
Leu
ASp
475
Leu

wval

Mat

Ser
505
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Ala
330
Arg
Ley
Gn
Ser
Glu
410
ey
Ser
Cys
Glu
Ser

490
val

Phe
10
Thr

Pro

- Glu

e Ser

Tle
S0

Thr
ASD
Asp
Trp
Glu
170
Giu
Giu
Tyr
TVr

Ser
250

315
Leu

ser
Asn
vall
Ser
385
Lys
Giu
Cys
Iie
Thr

475
Ala

Ala 5

Phe
Fhe
val
Phe
Phe
75

Phe
Gly
His
ASh
Atla

155
Leu

Lys
Thr
Tyr
Ash

235
Trp

Gly
Met
Pro
Leu
380
ASD
Gly
Gln
LYS
Ala
460
Glu

Thr

ATG

Lau

Cys
60

ile
TVYTr
val
l.eu
Leu
1AQ
Arg
val
Ala
Ile
Leu
220
Gly

Lau

Page 158

Ata
Lys
Ty
365
Cys
Tyr
Gly
phe
Glu
445
ASEH
Glu

Met

sSer
Leu
Pro

45
Leu

Gly &

val

Thr

1235

Prhe
Ile
30

ASN

Gly

Asp
val
110
LYs
Met
Trp
Gin
Gln
189
Leu
Pro
Cys

AsSN

Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
GIn

Tle
495

vai
is

Pro
va'l
Lys
Pro
Arg
05

AsSn
Ala
Aala
Lys
Gln
175
Glu
Gly

ASD

O
LT ed
(VR

320
Ile

Leu

Asn

Ley
400
Thr
Lys
ASD
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
phe
LYS
Cys
AST

240
Ser



Thr
A1a
Ser
ATg
305
Leu
val

Leu
val

Gly
385
Asn
va'l

Phe
va'l

ITe
465
Phe

Ser

<2310>
<231>
<212
<213>

Ala
Lys
290
Ile
va'l
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
ASp

Ty

<220>

<22 3>
<A00>

Met
1
Ser
Cys
Phe
ASD
65
e
Gly
Gly
Lys
Iie
145
Lys
val

Glu

Gly
sar
Ley
Leu
50

Giu
AsSH
Tyr
Ile
ASD
136
ASD
ASD
Gln

Lys

Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
ASD
Gly
Cys
435
ASD
Ala
Asn

Leu

137
504
PRT
Homo sapiens

137

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
va'l
Leu

Ala

Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
ASD
Lys
420
ser
Thr
Phe
Ala

Phe
500

Leu
val
20

Leu
Ala
Lau
Thi
Pro
100
Gln
Thr
Glu
Tyr
Ser

180
Gly

Pro
Tyr
ASD
Thr
Phe
325
Thr
Tyr
ala
Arg
Fhe
4035
Pro
Cys
Asp
Leu
ser

485
Leu

Lys
5
Ser
AsSn
Try
ASp
Gly
85
Tyr
LYS
rhe

Ser Ile
val Arg

Ala Lys
295

Asp GIn

310

Gly Glu

Leuy Ser
Met Glu

Lys Met
375
Lys Asn
3490
Ala 1le
Thr Leu
Tyr Ser
Ata val
455
Lys Pro
470
Pro Ser

Ile Ile

PHZ20 precursor 1-504

Pha Lys
Gin e
Phe Arg
Ash Ala
55
Met Ser

Gln Gly

Ile Asp

Tyr Met

135
Trp Arg
Asn Arg
Thr Glu

Asp Phe

Tyr Leuy
265

Asn Arg

280

Ser Pro

val Leu
Thr vai

Tle Mat
345

Thr Ile

360

Cys Sar

Tro Asn
Gin Leu

Glu Asp
425

Thr Leu

440

Asp val

Pro Met
Thi Leu

Ser Ser
505

His Ile

val Phe
25

Ala Pro

40

Pro Ser

Leu Phe
vai Thr
Ser Ile
105
Leu Gln
120
Pro val
Pro Thr
Ser Ile
ala Thr

185
Ley val
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ASn
val
Leu
Lys
ala
330
Arg

f.eu

Ser
Glu
410
Leu
ser
Cys
Glu
ser

490
val

Phe
10

Thr
Pro
GTy
Ser
Ile
80

Thr
Asp
ASD
Trp
Glu
176
Giu

Glu

Thr GTn
Arg Glu
Pro val
300
Phe Leu
315
Leu Gly
Ser Met
Asrt Pra
val Leu
380
ser Asp
395
Lys Gly
Glu Gin
Cys Lys
Ile aAla
4560
Thr Glu

475
Ala Thr

Phe Arg
Phe Leu
vai Ile
Pha Cys
60
phe ile
Phe Tyr
Gty val
His Leu
Asn Leu
140
Ata Arg
155
Leu val
Lys Ala

Thr Ile
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Glin
Ala
285
Phe
Sar
Ala
Lys
Tyr
365
Cys
TYr
Gly
Phe
Glu
445
ASD
Glu

MetT

ser
Leu
Pro
45

ey
Gly
va'l
Thr
ASD
125
Gly
ASH
Gin
Lys

LyS

Ser
270
ile
Ala
Gln
Ser

Ser
350

ITe 1

Gin
L.eu
Lys
Ser
430
1ys
Gty
Pro

Phe

Phe
Tle
3G

ASn
Gly
Sar
ASD
val
110
Lvs
Met
Trp
Glin
G'ln

180
ey

Pro
Arg
Tyr
AsSp
Gly

335
Cys

Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
0L

Asn
Ala
Ala
Lys
Gin
173
Glu

Gly

val
val
Thr
Glu
320
Ile

Leu

> ASH

Leu
400
Thr
LysS
ASD
Cys
Ile

480
val

Lys
val
Pro
166G
AsN
Phe

Lys



Leu
Tyr
225
val
Thr
ala
Ser
Aty
305
Leu

val

val
Gly
385
Asn
val
Phe
val
Ile
465
phe

ser
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<211
<212
<2313

Leu
210
ASN

Glu .

Ala

Lys
290
Ile

val

ite 7

ey
Thr
370
val
Pro
Arg
TYyr
Lys
450
Asp
Ty

Ile

<220>

<223>
<400>

Met
i
s5er
Cys
Phe
ASH
65
Iie
Gly
Gly

LyS

Gly
Ser
Ley
ey
50

Giu
Asn
Tvr
Tle

Asp
130

Cys
435
ASD
Ala
Asn

Leu

138
502
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro

1158
Ile

Pro Asn
His Tyr

Lys Arg
245

TYr Pro

260

Leu Tyr

Pro Asp

Phe Thr

Thr pPhe
325

Gly Thr

340

Asn Tyr

Ala Ala

s Ile Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp
Phe Leuy

Ala ser

485
Phe Lau
500

ey Lys
5

val ser

20

Let Asn

Ala Trp

Leu Asp

Thr Gly
as

Pro Tyr

100

Gln tys

Thr pPhe

His
Lys
230
Asn
ser
val
Ala
ASD
310
Gly
Leu
Met
Lys

Lys
390

Ala I

Thr
Tyr
Ala
LYS

470
Pro

Ile T

Fhe
Gln
Phe
ASD
MeT
70

Gin
Tle
Ile

TYyr

PHZ0 precursor 1-502
138

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser

Met

135

His
val
Ala
40

Pro
Leu
val
Ser
Leu

120
ro

Gly
Gly
Ley
Leu
265
Arg
Pro
Leu
vat
Met
345
Ile
5er
Ash
Ley
ASp
425
Leuy
val
Met

Lau

Iie
Phe
25

Pro
ser
Phe
Thr
Ile
105
Gin

vai
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Tyr
Tyl"

Saer

250

AST
val
Ley
Lys
Ala
330
Arg
Loy
Gln
Ser
Glu
4310
Leu
Ser
Cys
Gliu

Ser
480

AsSp

ASp

Tyr
Asn
235
Trp
Thr
Arg
Pro
Pha

315
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Asn
val
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395
Lys
Glu
Cys
Tie
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475
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Phe
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Phe
Phe
75

Phe
Gly
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220
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l.ei
Gin
Glu
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300
ey
Gly
Me T
Pro
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380
ASD
Gly
Gin
Lys
Ala
460
Giu

Thr

Arg
e
Ile
Cys
60

Ile
Tyr
val
l.eu

Leyu
140
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205
Phe

ser
Trp
Glin
Ala
285
Phe
s5er
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Gl
445
ASD
Glu

Met

5er
Let
Pro
45

Ley

Pro
Cys
Asn
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270
Ile
Ala
Gin
Sar
Ser
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Iie
Gin
ey
Lys
Ser
430
Lys
Gly

Pro
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FPhe
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Gly
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ASD
val
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Lys

Met
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Phe
Glu
255
Pro
Arg
Tyr
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Cys
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Glu
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415
Glu
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Pro
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Pro
Arg
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Asn
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Cys
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Thr
Glu
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Leu
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Cys
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Ile
145
Lys
Val
Glu
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Tyt
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Ser
APG
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vall
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385
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Phe
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Tie
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is His

Leu
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Iie
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Tyr
Tro
ASD
355
Leu
Cys
ASD
Gly
Cys
435
ASD
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feu
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PRT
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Met
1
Ser

Cys
Phe
ASD
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ile

Gly

ser

feu
Glu

Asn

val
Gly
Thr
35

Trp
Pro

Ala

Lys
Ty
260
leu
Pro
Phe
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Gly
340
AST
Ala
Ile
Asn
LYyS
420
ser
Thr
Phe
Ala

rhe
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Leu
val
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Ley
Ala
Leu

Thr

Glu Trp
Lys Asn
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Leu Thr
Lys Asp
Asn His
Tyr Lys
Arg Asn
245

Pro Ser
Tyr val
Asp Ala
Thr Asp
Phe Gly
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Thr Leu
Tyr Met
Ala Lys
Arg Lys
rhe Ala
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Pro Thr

ser Pro
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Lys Phe
5

ser Gin
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Trp Asn

ASD Met
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Gly G1n

Arg
Arg
Glu
Phe
Ley
215
LYS
Asp
Ile
Arg
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295
Gin
Glu
ser
Glu
Met
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Lys
Tle
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55

Ser

Gly

Pro Thr
Ser Ile
Ata Thr
185
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Pro Gly
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280
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Asp val
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Pro ser
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Trp
Glu
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Glu

Fhe
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Thr
Pro
Glu
ser
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aAla Arg
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Leu vai

Lys Ala
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Ty Leu
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Asn Gly
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Pro val
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Leu Gly

Sar Met
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Ser Asp
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Glu Gin
Cys Lys
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460

Thr Glu

475

Ala Thyr
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Phe Leu
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Phe Cys
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Phe Tle
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Phe Tyr
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Lys
205
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Leu
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Leu
Gly
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Gln
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Thr Gly val
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Trp
Glu
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Glu
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Ty
Tyr
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Ata
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Arg
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Glu
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Tyr
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Cys
Phe
ASD
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Glu
Tyr
ser
180
Gly

Pro

His
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Phe
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Trp
ASD
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ASD
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Arg
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Glu
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Glu
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Ser
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Pro
Leu
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sSer
Leau
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Pro
Pro
Ser
Ala
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Trp
Pro
ASD
Tyr
Ash
280
ser
val
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Ile
Thr
360
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Trp
Gln
Glu
Thr
440
ASD
Pro
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Pro
Leu
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3108SEQPCL

Pro
Glu
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Thr
Asp
Asp
Trp
Glu
170
Glu
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TYr
Ser
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Lys
Ala
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Arg
Leu
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Ser
Glu
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Leu
Ser
Cys
Glu
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Phe
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Leu
Lys
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Glu
Cys
Tle
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val
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val
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Leu
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Glu

Thr
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Leu
Gly
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Thr
Asp
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LYS
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Cys
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<223> PHZ20 precursor 1-496
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Tyr
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Thr
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Trp
Pro
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Tyr
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val
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Trp
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ey
val
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Ley
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Thr
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420
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Trp
ASD
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Phe
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Trp
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Thr
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Thr
380
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Thr
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Phe
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425
Ley
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Bhe
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Thr
Pro
Glu
Ser
Tie
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Thr
ASD
ASD
Trp
Glu
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Glu
Glu
Tyr
Tyr
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Glu
410
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Phe
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Ley
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Arg
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Leu
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Glu
val
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Leu
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Leu
Pro
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ey
Giy
val
Thr

ASD
125

Gly
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Pro

LYys
Cys
Pro
Phe
APQ
80

Leu
Gly
Lys
vai
Pro
160
AsSn
Phe
LYS
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Iie

leu



<211
<212>
<213>

<220>

<223
<400

Met
1

Ser
Cys
rhe
ASD
55

Ile
Gly
Gly
LYysS
Iie
145
Lys
val
Giu
Leu
Tyr
225
val
Thr
Ala
Ser

Arg

305

Leu
val
Leu
val
Gly
385
Asn
val
Phe
vai

Ile
465

Gly

Ley
Glu
Asn
Tyr
ile
ASD
136
Asp
Asp
Gln
Lys
Leu
210
Asn

Glu

Ala
Lys
290
ile
val
Tie
Ley
Thr
376G
val
Pro
Arg
Tyr
LYs

450
ASD

494
PRT
Homo sapiens

142

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
va'l
Tyr
Trp
ASp
355
Ley
Cys
ASp
Gly
Cys
435
ASD

Ala

Leu
val
20

Leu
Ata
leu
Thr

Pro
100

hy

Gin
Thr
Glu
Tyr
ser
180
Giy

Pro

Lys
Tyr
260
Leu
Pro
Pha
Thr
Gly
340
Asn

Atd

ASN

Lys
420
Ser
Thr

Phe

Lys
5

Sep
Asn
Trp
ASD
Gly
85

Tyr
Lys
Phe
Glu
LyS
165
Leu
Lys
ASD
Tyr
Arg
245
Pro
Tyr
AsSp
Thr
Phe
325
Thr
Tyr
Ala
ATg
Phe
405
Pro
Cys
Asp

Leu

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
LyS
230
Asn
Ser
val
Ala
ASD
310
Gly
Leu
MeT
LYS
LyS
390
Ala
Thr
Tyr
Ala

Lys
470

PHZ0 precursor 1-494

LYS
Tle
Arg
Ala
55

Ser
Gly
Asp
ser
Metl
135
Arg
Ary
Glu
Phe
ey

215
LYS

Ley
Ser
val

455
Pro

His
val
Ala
40

Pro
leu
val
Ser
l.eu
1720
Pro
Pro
Serp
Ala
Ley
200
Trp
Pro
ASD
Tyr
ASh
280
Ser
va'l

Thr

Thr
360
Cys
Tri
Gin
Glu
Thr
440
AsSp

Pro

Ile
Phe
25

Pro
ser
phe
Thr
Ile
165
Gin
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
ey
265
Arg
Pro

Leu

val

» Met

345
Ile
Ser
Asn
Leu
ASP
425
Leu
Val

Met

3108seQpPCL

Phe
10

Thr
Pro
Gl
Ser
Ile
90

Thr
ASD
AsSp
Trp
Gly
170
Glu
Glu
Tyr
Tyr
Ser
250
ASH
val
Leu
Lys

—

Ala
330
Arg
Let
Gln
ser
Glu
410
Ley
Ser
Cys

Glu

Phe Arg
Phe Leu
val 1le

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu

Asn Leu
140

Ala Arg

155

Let val

Lys Ala
Thr Iie

Tyr Leu
220

Asn Gy

235

Trp Leu

Thr Gln
Arg Glu

Pro val
300

the Leu

315

Leu Gly

Ser Met
Asn Pro

val Leu
380

ser Asp

395

Lvs Gly

Glu GIn
Cys Lys
Ila Ala

460

Thr Glu
475

Page 165

Ser
Leu
Pro
45

Leu
Gly
val
Thr
ASD
125
Gly

Ash

val
15

Pro
va'l
Lys
Pro
Arg

95
Asn

Ala

Lys

Glin
175
Gly

HiS

Phe
415
Glu
Ala
va'l

Gin

LyS
Cys
Pro
phe
Arg
80

ey
Gly
LysS
val
Pro
169
Asn
rhe
Lys

Cys

> ASN

240
Ser

val

val

r Thr

Glu
326
Ile

Leu

Leu
400
Thr
Lys
Asp
Cys

Ile
480



31085EQPCL
zhe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe
485 490

<210> 143
<211> 492
<212> PRT
<213> Homo sapiens

<220
<223> PHZ20 precursor 1-492

<400> 143
Met Gly val Leu Lys Phe i1ys #His Ile Phe pPhe Arg ser Phe val Lys
1 5 10 15
Ser Ser Gly val Ser Gin Ile val phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ite Pro Asn val Pro
35 40 45
rhe Lgu Trp Ala Trp Asn éla Pro Ser Glu Phe %gs vei Gly Lys Phe
5 5
Asp Glu Pro Leu Asp MeT Ser Leu Phe sSer Phe Ile Gly Ser Pro Arg
65 70 75 30
Ile asn Ala Thr Gly Gin Gly val Thr Ite phe Tyr vai aAsp Arg Leu
85 g0 95
Gly Tyr Tyr Pro Tyr Iie Asp Ser Ile Thr Gly val Thr val Asn Gly
106 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp fle Thr Phe Tyr Met Pro val asp Asn ifeu Giy Met Ala val
130 135 140
Ite Asp Trp GTu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lvs Pro
145 150 155 180
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu val Gin Gln Gin Asn
165 170 175
val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gla Gliu Phe
180 185 150
Glu tys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cvs
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr asn Gly Ser {ys Phe Asn
225 230 235 240
val Glu ITe Lys Arg Asn ASp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr ala Leu Tyr Pro Ser Ile Tyr ieu Asn Thr Gin Gin Ser Pro val
260 265 270
Ala Ata Thr teu Tyr val Arg Asn Arg val arg Glu Ala Zle arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val pPhe Ala Tyr Thr
290 295 300
Arg TIle val Phe Thr Asp GIn val Leu Lys Phe teu Ser GIn Asp Giu
305 310 315 320
Leu val Tyr Thr Phe Gily Glu Thr val Ala Leu Gily Ala Ser Gly Ile
325 330 335
val Lile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Sar Cys Leu
340 345 350
teu Leu Aspk Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr teu Ala Ala Lys Met Cys Ser Glin Val Leu Cys GIn Glu Gln
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Ley
385 390 385 400
Asn Pro Asp Asn Phe Ala Tle ¢Tn Lteu Glu Lys Gly Gly Lys Phe Thr
405 410 415
vat Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
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435

val Lys Asp Thr Asp aAla val

450

455

ile Asp Ala Phe Leu Lys Pro

465

470

Phe Tyr Asn Ala Ser Pro Ser

<Z210>
<211>
<212>
<213>

<220>

<223>
<A00>

Met
1

Ser
cys
Phe
ASD
05

Ile
Gly
Gly
Lys
Ile
145
Lys
va'l
Glu
Leu
TYyr
225
val

Thr

. Ser
Arg
305
Leu
va'l
Leu

val

385

Gly
Sap
Leu
Let
50

Glu
ASn
Tyr
Ile
Asp
130
Asp
Asp
Glin
Lys
Leu
210
ASH
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Ley
Thr

370
val

144
488
PRT
Homo sapiens

144

val
Gly

Thr
35

Trp A

Pro
Ala
Tyr
Pro
115
ile
Trp
val

Leu
Ala
195
Arg
His
Ile
ey
Thr
275
Iie
val

Tyr
Trp
ASD
355
Leu

Cys

Gly
340
ASN
Ala

Ila

485

PHZ20 precursor 1-488

tys Phe Lys
5

ser
Asn
Trp
ASD
Gly
85

YT
LYS
Phe
Glu
Lys
165
Leu
Lys
ASN
Tyr
Arg
245
Pro
Tyr
ASD
Thr
Phe
325
Thr
TV
Ala

Arg

Gln
Phe
ASH
Met
70

Gin
ITe
Ile
Tyr
Trp
150
Asn

Thr

Asp

VS
230
ASn
Ser
val
Ala
ASD
310
Gly
Leu
Met
LYs

Lys
390

Ile
Ary
Ala
55

Sar
Gly
ASp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gin
Glu
Ser
Glu
Met

375
Ash

440

3108SEQPCY

445

Asp val Cys ITe Ala Asp Giy val Cys

460

Pro Met Glu Thr Glu

475

Thy Leu Ser Ala Thr

His
val
Ala
40

Pro
Leu
val
Ser
Laey
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
AsSn
280
Ser
val
Thr
Ile
Thr
360
Cys

Trp

ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gin
va'l

Thr

The
185
val
Gly
Gly
l.eu
Lau
265
Arg

Pro

490

Phe Phe Arg
10
Thr prhe Leu

Pro val Ile

Giu Phe Cys
60
Ser phe Ile
75
Ile Phe Tyr
90
Thr Gly val

Asp His Leuy

ASp Asn Leu

140

Trp Ala Arg
155

o Glu Leu val

170
Giu Lys Ala

Giu Thr Iie

Ty Tyr Leu
220
Tyr Asn Giy
235
Ser Trp Leu
250
Asn Thr GTn

val Arg Glu

Leu Pro val
300
Lys Phe Leu
315
Ala Leu Gly
330
Arg Ser Met

Leu Asn Pro

Gin val Leu
380
Ser Ser Asp
395
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Glu Pro Gln Iie

Ser
Lay
Pro
45

Leu
Gly
val
Thr
ASp
125
Gly
ASnh
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys

Ty

Ser
270
ITe
Ala
Gln
Ser
ser
350
1le
Gin

Leu

val
15

Pro
val
Lys
Pro
Arg
95

ASH
Ala
Ala
LyS
Glin
175
Glu
Gly
Asp
Phe
Giuy
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Tle
Glu

His

480

Pro
160
AST
Phe
LysS
Cys
AST
240
Serp
va't
val
Thr
Gl
320
Ile
ey
ASN
Gln

Leu
440



Asn
val
Phe
val
Iie

465
rhe

<210
<211
<21e>
<213>

Pro
Arg
Tyr
LYyS
450
ASp
Tyr

<220>

<223>

<400

Met
1
ser
Cys
Phe
AsSp
65
Ile
Gly
Gly
Lys
Ile
145
LYS
YVal
Glu
Leu

Ty
225
val
Thr
Ala
Ser
Arg
305
ey
val

Lei

Gly
Ser
Lewy
Leu
50

Glu
ASn
Tyr
Ile
ASD
130
Asp
ASD
Gin
Lys
Ley
210
Asn

Glu

Ala

Lys
290
Ile
va'l
Ile

Leu

AsSp
Gly
Cys
435
Asp
Ala

AST

i45
486
PRT
Homo sapiens

val
Gly
The
35

Trp
Pra
Ala
Tyr
Pro
115
Ile
Trp
val
Ley
Ala
195
Arg
His
Tle
ey
Thr
275
Iile
va'l
Tyr
Trp

Asp

ASih
Lys
420
Sar
Thr

Phe

L.ey
val
20

Lay
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
ser
180
Gly
Pro
His
Lys
TV
250
Leu
Pro
Phe
Thr
Gly

340
Asn

Phe
405
Pro
Cys
ASpP
Leu

ser
485

Lys
5
Ser

1 Phe

Ala
Thr
Tyr
Ala
Lys

470
Pro

phe
Gln
AsH
Mat

70
Gin

Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
ASH
Ser
val
Ala
ASE
310
Gly
Leu

Met

Ile
Leu
Ser
val
455
Pro

ser

PHZ0 precursor 1-486

145

Lys
ITe
Arg
Ala
55

S5er
Gly
ASpP
Ser
Met
135
Arg
Arg
Glu
Phe

Lay
215

LYS
ASD
ile
Arg
Lys
295
Glin
Glu

ser

Glu

Gln
Glu
Thi
440
Asp
Pro

Thr

His
val
Ala
Pro
Leu
val
ser
Leu
120
Pro

Pro

ser

Leu
200
Trp
Pro
ASp
Tyr
AsN
280
ser
val
Thr
Ile

Thr

Leu
ASD
425
Leu
va'l

Met

ile
Phe
25

pro
Ser
Phe
Thr
Ile
105
Gln
vai
Thr
Tle
Thi
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Lay
val
MetT

345
Ile

31085EQRCL

Glu
410
Leu
ser
Cys

Glu

Phe
106

Thr
Pro
Gy
Ser
Tle
a0

Thr
ASD
Asp
Trp
Glu
170
Glu
Glu
Ty
Tyr
Ser
250
ASH
val
Leu
LVs
Ala
330
Arg

Leu

Lys Gly
Glu Gin
Cys Lys
Ile Ala

460

Thr Glu
475

Phe Arg

rPhe Leu

Phe Cys
60
Phe Tle
phe Tyr
Gly val
His Leu
Asn Leu
140
Ala Arg
Leu val
Lys Ala
Thr Ile
Tyr Leu
220
Asn Gly
Trp Leu
Thr Glin
Arg Glu
Pro val
300
rhe teu
Leu Gly
Ser Met

ASN Pro

page 168

Gly
rPhe
Glu
445
ASp

Glu

ser
Leu
Pro
45

Ley
Gly
val
Thr
ASD
125
Gly
ASN
Glin
Lys
Lys
205
Phe
ser
Trp
GlIn
Ala
285
Phe
Ser
Ala
Lys

TYyr

LYsS
Ser
430
LyS
Gly

Pro

Phe
Ile
30

ASH
Gly
Ser
ASp
val
110
Lys

Met

Phe
415
Glu
Ala
vaTl

Gln

val
15

Pro
vai
Lys
Pro
Arg
95

ASH
Ala
ala
LYS

Glin
175

Glu

Gly
ASD
Phe
Glu
255
Pro
Arg
TYyr
Asp
Gly
335
Cys

Ile

Thr
LYS
ASD
Cys

Iie
480



val
Gly
385
Asn
val
rhe
val
Ile

465
Phe

<2310>
<Z11>
<212>
<213>

Thr
370
val
Pro
Arg
Tyr
Lys
450
ASD

TYF

<220>

<223>
<400>

Leu
1

Ala
Leu
Thr
Pro
bk

Gin
Thr
Glu
Tyr
ser
145
Gy
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr

Gly
305

ASH
Trp
ASD
Gly
50

Tyr
Lys
Fhe
Glu
LYS

130
Lel

Lys
ASn
Tyr
Arg
210
Pro
Tyr
AsSp
Thr
Phe

290
Thr

355
Leu

Cys
Asp
Gly
Cys
435
Asp
Ala

AShH

146
472
PRT
Homo sapiens

Phe
Asn
Met
35

Gin
Iie
Ile
Tyr
Trp
115
ASnN
Thr
Asp
His
Lys
3195
AsSn
Ser
val
Ala
ASD
275
Gly

Ley

Arg
Ala
20

Sey
Gly
ASp
Ser
Met
100
ATlQ
Arg
Glu
Phe
Leu
180
LyS
ASD
I'le
Arg
LysS
260
Gln
Glu

Ser

Ala
Arg
Phe
405
Pro
Cys
ASp
Lew

ser

ser
Leu
85

Pro
Pro
ser
Ala
Leu
165
Trp
Pro
ASp
Tyr
ASn
245
ser
val
Thr

Ile

Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

mature PH20 36-507
146

Pro
Ser
rhe
Thir
ile
70

Gin

val

Met
375
Asn
Ile
Leu
Ser
val

455
Pro

Pro
Glu
ser
Ile
55

Thr
ASp
AsSp
Trp
Glu
135
Glu
Glu
Tyr
TYr
ser
215
Asn
val
el
Lys
Ala

295
Arg

360
Cys

Trp
Gln
Glu
Thr
440
ASP

Pro

val
Phe
Phe
40

Phe
Gly

His

Pro
Phe
280
Leu

sSer

Ser
Asn
Ley
ASp
425
Leu

vai

Met

Ile
Cys
25

Ile
Tyr
va'l
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu

Gin

val
265
l.eu
Gly

Met

3108sEQPRCL

Gln
ser
Glu
410
Leu
Ser
Cys

Glu

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
AST
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala

Lys

val Leu
380

ser Asp

385

Lys Gly

Glu Gln
Cys Lys

Ile Ala

460
Thr Glu
475

Asn val
Gly Lys
Ser Pro

ASD Arg

50
val Asnh
75

Lys Ala
Met Ala
Tro Lys

Gln GIn
140

Gin Glu

155

Leu Gly

Pro Asp
Cys Phe

Asn Gly
220

ser Pro

235

Iie Arg

Ala Tyr
Glin Asp
ser Gly

300

Ser Cys
315
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365
Cys

Tyr
Gly
Phe
Glu
445
Asp

Giu

Pro
Phe
Arg
45

Leu
Gly
Lys
va'l
Pro
125
Asn
Phe
LYyS
Cys
Ast
205
Ser
val
val
Thr
Glu
285
Ile

Leu

GIn
Leu
Lys
ser
430
Lys
Gly

Pro

Phe
AsSD
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
TYr
196G
val
Thr
Ala
Ser
Arg
270
Leu
val

Ley

Glu

Phe
415
Glu
Ala
val

GIn

Leu
15

Glu
Asn
Tyr
Ile
ASD
95

ASD
ASp
GIn
l.yS
Leu
175
AsN
Glu
Ala
Ala
LYS
255
Ile
val
Ile

l.ey

Trp

Pro

Ty
Pro
&0

Ile
Trp
val
Leu
Ala
160
Arg

His

Leuy
Thr
240
Ile
val
Tyr
Tro

ASp
320



JLOBSEQPCL
Asn Tyr Met Glu Thr Ile teuw Asn Pro Tyr Ile Ile Asn val Thr Leu
32% 330 335
Ala Ala Lys Mel Cys Ser &ln val Leu Cys Gln Glu Gln Gly val Cys
340 345 350
Tlie Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys pPhe Thr val arg Gly
370 375 380
Lys Pro Thr Leu Glu Asp Leu Glu GIn Phe Ser Glu Lys Phe Tyr Cys
385 390 3585 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu tys Ala Asp val Lvs Asp
405 410 415
Thr Asp Ala val asp val Cys Ite Ala Asp Gly val Cys 1te asp Ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu Giu Pro Gln Ile Phe Tyr Asn
435 44() 445
Ala Ser Pro Ser Thr Leu Ser Ala Thr Metr Phe Tle val ser Ile Leuy
450 455
Phe ey Ile Ile Ser Ser val Ala
465 470

.
[
o<

<210> 147
<211> 470
<212> PRT
<213> Homo sapiens

<220
<223> mature pHZ0 36-505

<400> 147
Leu Asn Phe Aarg Ala Pro Pro val fle Pro Asn val pro phe Leu Trp
1 5 10 15
Ala Trp Asn gga Pro ser Glu pPhe %ys Leu Gly Lys Phe Asp Giu Pro
5 30
ey Asp Met Ser Leu Phe Ser phe TTe Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly Gin Gly val Thr Tle phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
pro Tyr ITle Asp Ser Tle Thr Gly val Thr val Asn Gly Gly 1le Pro
65 70 75 80
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lvs Asp Ile
85 20 95
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val ITe Asp Trp
100 105 110
Glu Glu Tre Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
115 120 125
Tyr Lys Asn Arg Ser Ile GTu Leu val GIn &In Glr Asn val Gin Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys ala Lys GIn Glu phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Lau Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cvs Tyr Asn His
180 185 190
His Tvr Lys Lys Pro Gly Tyr Asn Gly Ser : Phe Asn val Glu Tle
155 200 205
Lys Arg ASn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr ala Leu
210 215 220
Tyr Pro Ser Tle Tyr Lsu Aspn Thr Gin &1n Ser Pro val Ala Ala Thr
225 230 235 240
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lvs Ile
245 250 255
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyvr Thr Arg Ile val
260 265 270
Phe Thr Asp Gin val lLeu Lvs Phe ieu Ser Gin Asp Glu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val ala teu Gly ala ser Gly Ile val Ile Trp
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Gly
305

Asn

Ala
ITle
Asn
Lys
385
ser
Thr
Phe
Ala

rhe
465

<210>
<211>
<212>
<213>

290
Thr

<220C>

<223>
<400>

Leu
1
Ala

Asn
Trp
ASD
Gly
50

Ty
Lys
Phe
Glu
Lys
130
Leu
Lys
ASh
Tyr
Arg
210
Pro
Tyr

ASD

Leu
Met
Lys
LYS
355
Ala
Thr
Tyr
Ala

LyS
435
Pro

Ile

148
468
PRT
Homo sapiens

mature

148

Phe
ASH
Met
35

GIn
e
Ile
Tyr
Trp
115
Asn
Thr
ASP
His
Lys
195
ASH
Ser
val

Ala

Ser
Glu
Met
340
Asn
Tle
Leu
ser
val

420
Pro

Ser

Ile 5

PHZ0G 36-503

Arg
Atla
20

ser
Gly
ASD
ser
Me
100
Arg
Arg
Glu
Phe
Le
180
Lys
ASD
Ile
Arg

Lys
260,

Ile
Thr
325
Cys
Trp
Gin
Glu
Thr
405
ASD
Pro

Thr

Met
310
Tle
Ser
ASN
Leuy
ASD
390
Leu
val

MetT
Leu

Ser
470

295
Arg

Leu
Gln
Ser
Glu
375
Leu
Ser
Cys
Glu

Ser
455

Ala Pro Pro

5
Pro

Leu
val
ser
Lau
&5
Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
ASP
Tyr
Asn

245
Ser

Sar
Phe
Thr
Tie
70

Gin
val
Thr
ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg

Pro

Glu
Ser
Ile

55
Thr

ASp |

Asp
Trp
Glu
135
Giu
Glu
Tyr
Tyr
ser
215
Asn
val

Leu

ser
Asn
val
ser
360
LYS
Glu
Cys
Tle
Thr

4403
Ala

val
Phe
phe
40

Phe

Gly

Asn
Ala
120
LaUu
Lys
Thr
Tyr
ASn
200
Try
Thr
Arg

Fro

Met
Pro
Leu
345
ASp
Gly
Gin
Lys
Ala
425
Glu

Thr

Tie
Cys
25

Tle
Tyr
va
Leu
ey
105
Arg
val
Ala
Tle
Ley
185
Gly
Leu
Gln
Glu

val
205

3108seEQrCl

Lys
Tynr
330
Cys
Tyr
Gly
rhe
Glu
410
Asp
Glu

Met

Pro
10

Lay
Gly
val
Thr

Asp
S0

3

Gly
Asn
Gin
LYysS
Ve
i70
phe
ser
Tro
Gn
Ala

250
Phe

ser
315
Ile
G?n
Ley
LysS
Ser
395
Lys
Gly
Pro

Phe

Asn
Gly
Ser
ASD
val
75

Lys
Met
Trp
Gln
Gin
155
Leu
Pro
Cys
ASi
Ser
235
Iie

Ata

300
Cys

Tle
Glu
His
Phe
380
Glu
Ala
val
Gin

Ile
460

val
LYS
Pro
Arg
60

ASnN
Ala
Ala
LYS
Gin
140
Glu
Gly
ASD
Phe
Gl
220
Pro

Arg

Tyr
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Leu
Asn
Gin
Lau
365
Thr
Lys
Asp
Cys
Ile

445
val

Pro
Phe
Arg
45

Leu
Gly
Lvs
val
Pro
125
ASN
Phe
Lys
cys
Asn
205
Ser
va'l
val

Thr

Phe
ASP
30

Tie
Gly
Gly
Lys
Ile
110
Lys
val
Gluy
Leu
Tyr
190
val

Thr

ser

Arg
270

Ley
Thr
335
val
Pro
Arg
Tyr
LYyS
415
ASD
Tyr
ite

Ley
15

Glu
Asn
TYr
Tle
ASp
0%

Asp
ASD
Gln
Lys
Leu

175
ASN

Glu .

Ala
Ala
Lys

255
Ile

Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
ASn

Leu

Trp
Pro
Ala
Tyr
Pro
80

ile
Tro
val
Lau
Ala
160
Arg

His

Leu
Thr
240
Ila

val



Pha
Thr
Gly
305
ASH
Ala
Ile
Ash
LYS
3185
Ser
Thr
Phe
Ala

rhe
465

<210>
<213>
<212>
<213>

Thr
Phe
290
Thr
Tvyr
Ala
ATg
rhe

370
Pra

Asp
Leu
Ser

450
Ley

<2 20>

<223>
<AG0>

Leuy
1
Ala
Leu
Thr
Pro
65
Gin
Thr
Glu
TV
Ser
145
Gly
Pro
His
Lys
Tyr

225
Leu

Asn
Tro
ASD
Gly
50

Tyr
Lys
Phe

Glu

LysS
130

Leu -

LYsS
ASN
Tyr
ANy
210
Pro

Tyr

ASp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

Pro S

Ile

149
466
PRT
Homo sapiens

Phe
ASD
Me1l
35

Gin
Iie
ile
TYyr
Trp
115
Ash

Gin
Glu
Ser
Glu
Met
340
ASH
Ile
Leu
ser
val

420
Pro

Arg
Ala
20

ser
Gly
ASD
ser
Met
100
Arg
Arg
Glu
phe
Leu
180
LY5
ASD
Ile

Arg

val
Thr
Tle
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

* Thr

Ala
Pro
Leuy
vatl
Ser
Leu
85

Pro

Pro

Ser

Leu
val
Metl
310
Iie
ser
ASn
e
ASD
390
Leu
val
Met

Leu

mature PHZ0 36-501
149

Pro
ser
Phe
Thr
ile
70

Gin
val
Thr
e
Thr
150
val
Gly
Gly
Leu
leu

230
Arg

LVS
Ala
285
Arg
Leu

Gin

Glu
375
Leu
Ser
Cys
Glu

ser
455

Pro
Glu
sar
Ile
55

Thr
ASD
ASpD
Trp
Glu
135
Glu
Glu
Ty
Tyr
Ser
215
AST

val

phe Leu
280
teu Gly

Ser Met
Asn Pro

val Leu
345

Ser Asp

360

Lys Gly

Glu GlIn
Cys Lys

ITe Ala
425

Thr Glu

440

Ata Thr

val Ile

Phe Cys
25

Phe Tle

40

Phe Tyr

Gly val
His Ley
Asn Lau
105
Ala arg
120
Leu val
Lys Ala
Thr Ile
Tyr Leu
185
Asn Gly
200
Trp Leu
Thr Gln

Arg Glu

3108sE0PCL

Ser
Ala
Lys
Tyr
330
Cys
TYr
Gly
he
Glu
410
ASD
Glu

Met

Pro
10

Leu
Giy
val
Thr
ASD
90

Gly
Asn
Gln
Lys
Lys
170
Phe
sSer
Trp
Gln

ala

Gin
Ser
Ser
315
Ile
Gin
Lay
LysS
ser
395
Lys
Gly
Pro

Phe

ASN
Gly
ser
ASD
val
75

lLys

Mat

Asn

Ser
235
Ile

ASp
Gly
300
Cys
Iie
Glu
His
Phe
380
Glu
Ata

va'l

Ile
460

val
LysS
Pro
Arg
&0

Asn
Ala
Ala
Lys
GlIn
140
Glu
Gly
ASp
Phe
Glu
220
Pro

Arg
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Glu
285
Tle

feu

Gln
Le
365
Thr
LYS
ASD
Cys
Ile

445
val

Pro
pPhe
Arg
45

Leu
Gly
Lys
vai
Pro
125
Asn
phe
Lys
Cys
ASh
205
Ser
Val

val

Leu
val
Lett
val
Gly
350
Ast
val
Phe
val
Ile
430
rhe

Ser

Phe
ASD

Ile

val

Ley
Thr
335
val
Pro
Arg
TYF
LYS
415
ASD
Tyr

Ile

Leu
15

Glu
Asn
Tyr
Ile
ASD
95

ASD
ASp
Gin
l.ysS
Leu
175
ASD
Glu
Ala
Ala

Lys

TYr
Trp
ASp
320
l.eu
Cys
ASp
Gly
Cys
400
ASD
Ala
Asn

Leu

Trp

Pro

Tyt
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu

Thr
240
Tle



Pro
Phe
Thi
Gly
305
Asn
Ala
Tie
Asn
Lys
385
5er
Thr
rhe
Ala

Phe
465

<230>
<211>
<212>
<213

ASp
Thr
Phe
290
Thr
Tyr
Ala
Arg
rhe

370
Pro

Ala
ASp
275
Gly
Leu
Met
Lvs

LysS
355

Ala

Thr
Tyr
Ala
Lys

435
Pio

150
464
PRT

Lys
260
Gln
Glu
Ser
Glu
Met

340
AsSn

Leu
ser
val
420
Pro

ser

245
Ser

va'l
Thr
Ile
Thr
325
Cys

Trp

Glu
The
405
ASD
Pro

Thr

> Homo sapiens

<220>

<223>
<A400>

Leuy
sla
Leu
o
Pro
65

Glin
Thr
Glu
Tyr
ser
145
Gly
Pro
His

LYS

Asn

Tro
ASD

Gly
50

Tyr

Lys o

Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr

Arg
210

150

Phe
ASn
Met

35
Gln

Arg

Ala
20
Ser

Gly

. ASP

Ser
Met
100
ATG
Arg
Gl
phe
Leu
180
LYyS

ASD

Pro
Leu
vat
Met
310
Ile
Ser
ASH
Leu
AST
380
Leuy
vai
Met

l.eu

mature PHZ20 36-4069

beuy
LYs
Ala
295
Arg

l.eu

ser
Glu
375
Leu
ser
Cys
Glu

ser
455

Ala Pro Pro

5
Pro

Leu
va'l
Ser
f.ey
85

Pro
Pro
5er
Ala
Ley
165
Trp
Pro

Asp

ser

Ile
Thr
150
val
Gly
Gly

feu

Giu

2 Ser

Ile
55

Thr
ASD
ASD
Trp
Glu
135
Glu
Glu
Tyr
Tyr

5er
215

Pro
Phe
280
Leu
Ser
Asn
vai
Ser
360
LYS
Glu
Cys
Tle
Thr

440
Ala

His
ASH
Ala
120
Leu
LYS
Thr
Tyr

ASH
200
Trp

Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly

Leu

3108sEQPCL

250
Phe

Ser
Ala
Lys
TYyr
330
Cys
Tyr
Gly
Pha
Glu
410
ASD
Glu

Met

Pro
10

S Leu

Gly
val
Thr
ASD
90

Gly
Asn
Gin
LYS
LyS
170
Phe
Ser

Tro

Ala Tyr
Gln Asp
Ser Gly
300
Ser Cys
315
1le Ile
Gin Glu
Leu His
Lys Phe
380
ser Glu
395
Lys Ala
Gly val
Pro Gin

phe Tle
460

asn val
Gly Lys
5er Pro
AsSpD Arg
60
val Asn
75
Lys Ala
Met Ala
Trp Lys
Gin Gin
140
Gln Glu
155
Leu Gly
Pro Asp
Cys Phe

asn Glu
220
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Thr
GTu
285
Ila
Leu
Asn
Gln
Ley
365
Thr
LYS
ASD
Cys
Ile
445
val

Pro
Phe
Arg
45

Leu
Gly
LysS
val
Pro
125
ASN
Phe
Lys
Cys
ASH

205
Ser

Arg
270
Leu
val
Leu
val
Gly
350
ASnN
val
Phe
val
Ile
430
Phe

ser

Phe
ASD
30

Tle

Gly

Gly

Lys
Ile
110
LysS
val
Glu
Leu
Tyr
190
va'l

Thr

255
Ile

va'l
Ile
Leu
Thr
335
va'l
Pro
Arg
Tyr
Lys
4315
Asp
Tyr

Ile

Leu
15

Glu
Asn

Tyr

ASp
95

Asp T

ASH
Gln
Lys
el
175
Asn

Glu

Ala

val
Tyr
Trp
ASD
320
Leuy
Cys
Asp
Giy
Cys
400
ASD
Ala
ASN

Ley

Tre
Pro
Ala
Tyr
Pro

80
Ile

val
Leu
Ala

160
Arg

Ile

Leu



3108sEQPCT
Tvr Pro Ser Ile Tyr Leu asn Thr Gln ¢ln Ser Pro val Ala ala Thr
225 230 235 240
Lew Tyr val Arg Asn Arg val Arg Glu Ala Ite Arg val Ser Lys Ile
: 245 250 255
Pro Asp Ala Lys Ser Pro Leu Pro val phe Ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp Gin val Leu Lys phe Leu Ser Gln Asp Glu Leu val Tyr
275 280 285
Thr phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly ITe val Ile Trp
250 295 300
Gly Thr ieu Ser Ile Met Arg Ser Met Lys Ser Cvs Leu Ley L.eu Asp
305 310 315 320
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Ley
325 330 335
Ala ala Lys Met Cys sSer Gin val Leu Cys Gin Glu GIn Gly val Cys
340 345 350
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
Asn Phe aAla Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr val aArg Gly
370 375 380
Lys Pro Thr Leu Glu Asp Leu Giu GIn Phe Ser Glu Lys Phe Tyr Cys
335 350 355 430
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys ala Asp val Lys Asp
405 410 415
Thr asp Ala val Asp val Cys Ile ala aAsp G6ly val Cys ITe Asp Ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu 6lu Pre GlIn Tle Phe Tyr Asn
435 440 445
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe ITle val Ser Ile Leu
450 455 460

«<230> 151
<231 462
«212> PRT
<213> Homo sapiens

<220
<223> PHZ20 36-497

<4(0> 151
tey Asn Phe Arg Ala Pro Pro val Ile Pro asn val Pro Phe Leu Trp
1 5 10 15

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe asp Giu Pro
20 25 30

Leu Asp Met Ser Leuy Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn ala

35 40 45
Thr Gly Gln Gly val thr Ile Phe Tyr val Asp Arg teu Gly Tyr Tyr
50 55 60

Pro Tyr Ite asp Ser Ile Thr Gly val 7hr val asn ¢ly 6ly Ile Pra

65 70 75 80

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala tvs Lys Asp Ile

a5 a0 95
Thr Phe Tyr Met Pro Val Asp Asn Leuy Giy Met Ala val Tie Asp Trp
100 105 110

Trp Arg Pro Thr Trp Ala Arg Asn Trp LYS Pro Lys Asp val

115 120 125

ys Asn Arg Ser Ile Glu teu val Gin Gln GIn Asn val Gin Leu

30 135 140

eu Thr Giu Ala Thr Glu Lys Ala Lys GIn Glu Phe Glu Lys Ala

145 150 155 180

Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg

165 170 175

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
180 185 150

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile

135 200 205
LYS Arg Asn Asp Asp Leu Ser Trp teu Trp Asn Glu Ser Thr Ala Leu
page 174
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Tyr
225
Ley
Pro
Phe
Thr
Gly
305
ASN

Ala

<210>
<211>
<212>
<2313>

210

Pro &

Ty
Asp
Thr
Phe
290
Thr
Tvr
Ala
Arg
Phe
370
Pro
Cys
ASD
l.eu

Ser
A5G

<220>
<223> PHZ0 36-495

<400

Leu
1
Ala
ley
Thr
Pro
65
Gin
Thr
Glu
Tyr
Ser
145
Gly
Pro

His

ASnN
Trp
ASp
Gly
50

Tyr
Lys
Phe
Glu
Lvs
136
Ley
LyS
ASH

Tyr

LYsS
435
Pro

152
460
PRT
Homo sapiens

152

Phe
Asn
Me i
35

Glin
Ile
Ile
Tyr
Trp
115
Asn

Thr

Ile
Arg
LYS
260
Glin

Glu

Ser .

Glu
MeT
340
Asn
Ite
ey
Ser
val
420
Pro

ser

Arg
Ala
20

ser
Gly
ASp
Seyr
Met
100
ATQ
Arg
Giu
rPhe

Leu
180

Lys

Tyr
AsSn
245
Ser
val

Thr

Thr
325
Cys
Tro
Gin
Glu
Thr
405
ASD
Pro

Thr

Ala
5
Pro
Leu
val
Ser
feu
85
Pro
Fro
Ser
Ala
Leu
165
Trp

Pro

Letl
230
Arg

=1
val
Mat
310
Ile
Ser
Asn
Leuy
Asp
390
Lay
Va'l
Met

Ley

Pro
Sar
rhe
Thr
Ite
70

Gin
val
Thr
Ile
Thr
150
val
Gly

Gly

215
Asn

val
lLey
LYS
Ala
295
Arg
Leu
Gln
Ser
Glu
375

Leu

Ser

Pro
Glu
Ser
Ile
55

Thr
ASp
ASD
Trp
Glu
135
Glu
Glu
Tyr

Tyr

Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
val
Ser

360
LYS

CYs

s Iie

Thr
440
Ala

val
Phe
Phe

Phe

Asn
Ala
120
Leu
Lys
Thir
Tyr

Asn
200

Gln
Glu
val
265
Leu
Gly
Met
Pro
Ley
345
AsSD
Gly
Gin
Lys
Atla

425
Glu

Ile
Ccys
25

Ile
Tyr
val
Leu
Ley
105
Arg
Vai
Ala
ile
Ley

185
Gly

31085EQPCL

Gln
Ala
250
phe
Ser
Ala
LyS
Tyr
33¢
Cys
Tyr
Gly
Phe
Glu
410
ASD
Ghu

Met

Pro
10

ieu
Gly
val
Thr
AsSp
90

Gly
Asn
Gin
Lys
LYS

1706
Phe

Ser C

Ser
235
Ile
Ala
Gin
Ser
Ser
315
ile
Glin
ey
Lys

Ser
395

Lys
Gly
Pro

Phe

220
Pro

Arg
Tyr
Asp
Gly
300
Cys
Tle
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

- Ala

Lys
Gin
140
Glu
Gly
ASD

Phe
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Leu
365
Thr
Lys
ASD
Cys
Ile

445
val

Pro
Phe
Arg
45

Leuy
Gly
LYS
val
Pro
1Z25
Asn
Phe
Lys
Cys

ASH
205

AsSp
30

Ile
Gly
Gly
LyS
Ite
110
LYsS
val
Glu
Leu
Tyr
180
val

Ala
LysS
255
Ile
val
Ila
Leu
Thy
335
va't
Pro
Arg
TV
iys
415
ASD

Tyr

2 Leu

15
Glu

AsSN
Tyr
Ile
ASpD
95

ASD
ASD
Gin
Lys
Leu
i75
AsSn

Glu

Thr
240
Tle
val
Tyr
Trp
ASD
320
ey

Cys

Gly
Cys
400
ASD
Ala

ASN

Trp
Pro
Ala
Tyr
Pro
380

Ile
Trp
val
Leu
Ala
160
Arg
His

ITe



Lys Arg
210

Tyr Pro ¢

Leu Tyr
Pro Asp
Phe Thr
Thr Phe
290

Giy Thr
Asn Tyr
Ala Ala
ite Arg
Asn Phe
376

Lys Pro
Ser Cys
Thr Asp
Phe feu

Ala ser
450

Lys
435
Pro

<210> 153
<Z11> 458
<212 PRT
<213> Homo sapiens

<220>

<223> PH20 36-493
<400 153

Leu Asn
1
Ala Trp

Leu AsSp

Thr Gly
50

Pro Tyr

65

Gin Lys

Thr pPhe
Giu Glu
Tyr Lys
130
Ser Leu
145
Gly Lys
Pro Asn

His Tyr

Phae
Asn
Mat
35

Gin
Ile
ile
TV
Trp
115
Ash
Thr
ASD
His

Lys

Aryg
Ala
20

Ser
Gly
ASD
ser
Met
100
ATy
ATg
Glu
Phe
Leu

180
Lys

ala
5

Pro

Ley

val

Leu
Ley
230
Arg

Pro

Leu

i AsSp

390
Ley

val

Met

tay -

Sey T

ey
25

Pro
Pro
Ser
Ala
Leuy
165
Trp

Pro

ser
215
Asn

Glu
135

Giy
Giu
Tyr

Tyr

Trp
Thr
Arg
Pro
Phe
280

Leu

sSer

Toser

360
LYS

i Gl

Tie
Thr
440
Ala

Va't

Ley
Glin
Glu
val
265
e
Gly
Me i
Bro
tey
345
Asn
Gly
GIn
Vs

Ala
425
Glu

Thr

"““{'
)

Y
et TN
I

Tyr
val
Lay
Leu
105
Arg
va'l
Ala
ile
Ley

185
Gly

31085EQPCL

Trp
Gln
Ala
250
Phe
S5er
Ala
LYS
TV
330
Cys
Tyr
Gly
rhe
Glu
410
ASp

Gy

Pro
10

> Leu

Gly
val
Thr
Asn
90

Gly
AsN
Glin
LyS
Lys
170
Phe

ser

ASn
Ser
235
Ile
Ala
Gln
ser
Sap
315
ite
Gin
Leu
LYS
ser
395
LYysS
Gly

Pro

- Phe

AsN
Gly
Ser
ASD
vai
75

Lys

Met

Pro

CYs

Giu
220
Pro
Arg
Tyt
AsSD

Gly
300

Cys L

Ile
Glu
His
vhea
380
Glu
Ala
va'l
Gin

Iie
460

val
Lys
Pro
Arg
60

Asn
ala
Ala
LYS

Gin
140

nGlu

Gly
AspD

Phe
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ey
365
Thr

AsSp
Cys

Tie
445

Pro
Phe
arg
45

Ley
Gy
LYS
vall
Pro
125
ASQH

Phe

e
15

Glu
ASN
Tyr

Ile

s ASp 1

95

Asp T

AsSD
Gin
VRS
Leu

175
AsSn

Giu I

Leu
Thr
240
Ile
val
Tyr
Tro
ASD
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

AsSN

Leu

Ala
160
Arg



LYS Arg
Tyr Pro
225

Leu Tyr
Pro Asp
Phe Thr
Thr Phe
Gly Thr
305

Asn Tyr
Ala Ala
Ile Arg
Asn phe
Lys Pro
385

s5er Cys
Thr Asp

Phe Lel

185
AsN

Ser
val
Ala
ASD
275
Gly
leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

<210> 154
<211> 456
<21Z2> PRT
<213> Homo sapiens

<220

ASD
ile
ATrg
Lys
260
Glin
Glu
Ser
Glu
Met
340
Asn

Tie

Ser

va'l
420
Pro

ASp
Ty
AsSh
245
Sar
va'l
The
Iie
Thr
325
Cys
Trp
Gln
Glu
Thr
405
ASp
Pro

Thr

<223» PHZ20 36-481

<400> 154

Leu Asn
1

Ala Trp
Leu Asp

Thr Gly

Phe
ASH
Met
35

Gln
Ile
ite
Tyr
Tro
ii5
Asn

Thr

s ASD

His

Arg
Ala
20

Ser
Gly
ASD

Mat
100
Arg
Ay
Glu
rhe

Leu
180

Ala p

5
Pro

Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala
Leuy

ip5
Trp

Leu
Leuy
230
Arg
Pro
Leu
val
Met
310
ile
Ser

AsSnN

2
ASDP
290
Lay
val
Met

Leu

Ser
215
AsH
val
Leu
LYS
Ala
295
Arg
Leu
Gln
ser
G
375
leu
ser
Cys
Glu

Ser
455

200
Trp

Thr
Arg
Pro
rhe
280
Leu
Ser
ASn
val
Ser
360
LYs
Glu
Cys
s
Thr

440
Ata

val
Phe
Fhe
40

phe
Gly
His
Asn
Ala

120
Leu

Lys
Thr

Tyr

Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
ASD
Gly
Gln
LYS
Ala
425
Glu

Thr

Ile
cys
25

Tle
Tyr

vall

Leu
105
Arg

val

Ile

Ley
185

31085EGQPCL

Trp
Gin
Ata
250
Phe
Ser

Ala

Pro

Lys

Lys
176
Phe

ASH
ser
235
Ile
Ala
Glin
sar
Ser
315
ite

Gin

LyS
Met
Trp
Gln
Gln
1558
Leu

Prao

Glu
220
210
Arg
Tyr
ASD
Gly
300
Cys
Ite
Giu
His
Phe
380
Glu
Ala
va'l

Glin

Lys
Gin
140
Glu
Gly

ASpP
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Pro
Phe
Arg

A5
Leu

Thr

Ata

Arg
270
Leu
val
L.eu
va'l
C11y
350
Asn
val
Phe
val
Ite
430
Phe

Phe
ASD
30

Ile

Gly

Gly T

LYS
Tie
110
Lys
val

Glu

> Leu

s Tyr

i90

Ala
LYS
255
Ile
va'
Tie
l.eu
Thr
335
val
Bro
Arg
Tyr
Lys
415
AsSp

Tyr

L.eu
Thr
240
Ile
val

Tyr

ASpD
320
Ley

Trp

Pro

Tyr
Pro
20

Tie
Trp
val

Leu

Ala



His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly

305
AsSN

Ala

<210
<211
<21Z2>
<213>

Tyr
Arg
210
Pro
Ty
AsDh
Thr

Phe
290

Thr
Tyr
Ala
Arg

Phe
370

s Pro

Cys
ASD
Leu

ser
450

<2 20>

223>
<400

Leu
i
Ala
Leu
Thr
Pro
o5
GlIn
Thr
Glu
Tyr
Ser
145
Gly

Pro

AS
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
LYS
130
Leuy
LYyS

Asn

Lys
195
ASH
Sar
val
Ala

Asp
275

E

Giy
Leu
Met
Lys
LYS
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

155
454
PRT
Homo sapiens

Phe
ASH
Met
35

Gin
Tie
ile
Tyr
Trp
115
AsSn
Thr
ASD

His

Lys
ASD
Ile
Arg
LysS
260
Gln
Giu
Ser
Glu
Mef
340
Asn
Ile
ey
Sar
val
420

Pro

sSer

Arg
Ala
20

Ser
Gly
ASD
ser
Met
100
AP
Arg
Glu

Phe

Pro
ASD
Tyr
Asn
245
Ser
val
Thr
Tie

Thr
325

Cys &

Trp

Glu
Thr
405
ASD
Pro

Thr

PHZ0 36-488

155
Ala

5
Pro

Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu

165
Trp

Tyr
Ser
215
Asn
val
Leu
Lys
Ata
295
Aty
lLeu
Gin
Ser
Glu
375
Leu
Ser
{ys
Glu

ser
455

Asn
200
Trp

Thi

Arg.

Pro
Phe

280
Leu

ASD
val
Ser
360
Lys
Glu
Cys
Iie
Thr

440
Ala

val
phe
rhe
40

rhe
Gly

His

- AS

Ata
120
Leu
Lys
Thr

Tyr
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Gin
Giu
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Ley
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Met
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345
ASp

Gly
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425
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Irp
Gln
Ala
250
Phe
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Lys
Tyr
330
Cys

Tyi
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Leu

Glin
LYS
Lys
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Phe

cys
AsSh
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235
Tie
Ala
Gin
Ser
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Lys
Gly
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Lys
Met
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Phe
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Cys
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Glu
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Glu
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Thr
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Ley
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Thr
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Cys

Ile
445
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LYS
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g

vatl
Gly
350
Asn
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335
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Lys
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Thr
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Lys
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Ile
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Tyr
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135
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Sey
Trp
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250
Phe
Ser
Ata
LYS
Tyr
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Cys
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Gly
Phe
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410
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Pro
10

Leu
Gly
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Thr
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Trp
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Trp
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Trp
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15

Glu
ASTH
Tyr
Ile
ASD
g5

ASD
Asp
Gin

LyS

Trp
Pro
Ala
Tyr
Pro
80

Tle
Trp
val

Leu



i45

Pro

Gly
305
ASn

ala

Asn

Lys
385
5ar
Thr

Phe

<210
<211
<21Z2>
<213>

<220>

<223>
<A{00>

Leu
1
Ala
Ley
Thr
Pro
65
Gln
Thr
Glu
Tyr

ser
145

Asn
Tro
ASp
Gly
50

TYV
Lys
Phe
Glu
LYS

136
e

ASD F

His
LYs
195
Asn
Ser

val

7 Ala

AsD
275
Gly

Leu
Met
LYS
Lys
355
ala
Thr
Ty
Ala

LyS
435

162
439
PRT
HMomo sapiens
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Phe

ASN

el
Ser
val
420
Pro

Arg

Ala
20

Ser -

Gly
ASD

Sar

T Met

160
Arg

Arg

Glu

ieu
165
T'{‘p
Pro
ASD
Tyr
ASH
245
Sar
val

Thr

Thr
325

L Cys

Trp
Gin
Giu
Thr

405
AsSp

PHZ0 36-474

aAla

Pro

Ser 11

Leu
&5

Pro
Pro
Sar

Ala

150
val

Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
va'l
Met
310
Ile
ser
AST
Leu
ASD
380
Leu
val

Met

Glu

Tyr

Tyr

5er
215
Asn
val
Leu
Lys
Ala
285
Arg
Leu
Gin
Ser
Glu
375
ey
Ser
Cys

Glu

Pro
Glu
Ser

Ile
55

> Thr

ASp
Asp
Trp
Glu
135
Glu

Thr

Tyr

Asn
200
Trp
Thr
AFg
Pro
Phe
280
ey
5er
ASh
val
Ser
360
Lys
Glu
Cys
Iie

Thr
440

va'l
Phe
phe
40

rhe
Gly
His
Asn
Ala

120
Leu

Lys

Ite
Leu
185
Gly
teu
Gin
Glu
val
265
ey

Gly

Met

Lew
345
ASp

Gly

LysS

Ala
425

Tie
Cvys
25

Ite
Tyr
val
tey
Leu
105
Arg
val

Ala
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LYsS
170
Phe
Ser
Trp
Gin
Ala
250
Phe

Ser

Ala ¢

Lys ¢

Tyr
330
Cys
Tyt
Gly
Phe
Glu

416
ASD

Pro A

10
Leu

Gly
va'l
Thr
AsSp
a6

Gly
AsSn

Gin

Lys

155
Lelu

Pro
Cys
ASN
Sear
235
Ile

Ala

Trp
Glin

Gin
155

Gly
ASD
phe
Glu
220
Pro
Arg
Tyr
Asp
Giy
309
Cys
Iie
Giu
His
Phe
338G
Glu
Ala

va'l

val
Lys
Pro
Arg
60

Asn
sla
Ala
Lys
Gin

140
Giu
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LYS
Cys
Asn
205
Ser
va't
val
Thi
Glu
285
Ile
Leu
AsSN
Gin
Leu
365
Thr
Lys
ASD

Cys

Pro

Ay
A5

Ley
Gly
Lys
Val
Pro
125
Ash

Phe

Pha

¢ ASD

30
Tle

Gly
Gly
Lys

Ile
110

Lys
val

Giu

Leu
175
ASD
Glu

Ala

Lys
255
Ile
val
Ite
ey
Thr
335
val
Pro
Arg
Tyr
Lys

415
ASD

Leu
Glu
Asn
Tyr
ile
ASp
95

ASD
ASD
Gin

Lys

160
Arg

Ile
Leu
Thr
240
Iie
val
Tyr
Trp
ASD
320
Leu
Cvs
ASD
Gly
Cys
400
ASD

Ala

Tro

Pro

Tyr
Pro
80

ile
Trp
val
Ley

Ala
160



Gly
Pro
His
LS
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
AsSn
Ala
ile
ASH
Lys
385
Sar
Thr

Phe

<210>
<21i»
<212>
<Z213>

Thr
phe
290
Thr
Tyr
Ala
Arg
rha
370
Pro
Cys
ASD

Leu

<220>

<223>
<400

Leu
Ala
Leu
Thr
Pro
65

Gln
Thr
Giu
Tyr
Ser

145
Gly

ASn
Trp
ASp
Gly
50

Tyr
Lys
2he
Glu

Lys
130
Leu

Lys

ASD

Lys
195
ASD

Ser .

val
Ala
ASD
275
Gly

L.eu

Tyr
Ala

Lys
435

163
438
PRT
Homg sapiens

163

Phe

Trp
115
Asn

Thr

Asp !

rhe
Leu
180
Lys

ASD

Arg
LYS
260
Gln
Glu
Ser

Gy

5 Met

340
Asn

ey
Sar
val
420
Pro

Arg
Ala
20

Ser
Gly

ASD

2 5er

Met
160
Arg
Arg

Glu

Leu
165
Trp
Pro
ASD
Tyr
ASH
245
ser
val
Thr
Tle
Thr
325
Cys

Trp

s G1n

Glu
Thr
404
ASD

Pro
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Ala
Py
o

vai

Pro
Ser
Ala

Ley

val
Gly
Gly
Ley
Leu
230
Arg
Pro
Leul
val
Met

310
Ile

AsH
Leu
ASD
360
l.ey

val

Met

PIro
Ser
Phe

Thr

e

70
GIn

vat
Thr
Tie
Thr

156
vai

Glu
Tyr
Tyr
Ser
215
AsN
val
Leu
Lys

Ala
205

APy S

ey
Gln
Ser
Glu
375
Ley
Ser
Cys

Gl

Ser
Ile
55

Thr
ASD
ASp
Trp
Glu
135
Glu

Gy

Thr 1

TYr
Asn
200
Trp
Thr
Arg
Pro
Phe

280
Leu

AsSnN
val
Sarp
360
LYS
Glu
Cys

Tle

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Ley

Lys
Thr

Pro
Lau
345
ASD
Gly
Gin
Lys

Ala
425

Leu
Leu
105
Arg
val
Ala

Ile
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Lys
170
rPhe
Ser
Tfp
Gln
Ala
250
Phe
Ser

Ala

Ty
330
Cys
Tyr
Gy
Phe
Glu
410
ASp

& Pro

10

s Leu

Gly
val
Thr
ASp
99

Gly
Asn
GIn
LYS

Lys

Leu
Pro
Cys
ASH
ser
235
Ile
Ala
Gin
Ser
Ser
315
Tle
Glin
Ley
LysS
sar
395
Lys
Gly

Tro
Gln
Gln

155
Ley

Gly
ASp
Phe
Glu
220
Pro
Arg
Tyr
ASDH
Gly

3640
Cys

Tie
Glu
His
rPhe
380
Glu
Ala

va'l

Ala
Lys
Glin
140
Glu

Gly
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Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
ile
Ley
ASH
Glin

leu

Ley
Tyr
190
val
Thr
Ala
Ser
Arg

270
Leu

Phe
ASD

Iie

Gin
LYS

Leu

Ley
Thr
240
Ile
val
Tyr
Trp
AsSD
320
Leu
Cys
ASD
Gly
Cys
400
Asp

Ala

Tro
Pro
Ala

Tyr

> Pro

86
Ile

Trp
val
Lau
Ala

160
Arg



Pro
His
LYS
Tyr
225
i.eu
Pro
Phe
Thr
Gly
305
Asn

Ala

ASD
Lys
385
Ser
Thr

Phe

<210
<211
<212>
<213>

Asn
Tyr
Arg
210
Pro
Tyr
ASD
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
376
Pro
Cys

ASD

<220>

<2235
<400

Lews
1
Ala

l.eu

Pro
55

Gin
Thr
Giu
TYr
Ser

145
Gly

AsN
Trp
Asp
Gly
50

TYr
LyS
Phe
Glu
LyS
130
Leu

Lys

His
iys
195
ASN
Ser
val
Ala
ASD
275
Gly
Ley
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

164
437
PRT
Homo sapiens

164

Phe
ASN
Met

35
Gln

Leu
180
LYS
ASp
Ile
Arg
Lys
260
Gin
Glu
ser
Glu
Met
340
AsSN
Ile
Leu
Ser
val

420
Pro

Arg
Ala
20

Ser
Gly
ASD
Ser
Met
106
Alg
Arg
Glu

rhe

165
Trp

Pro
ASp
Tyr
ASH
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gin
Glu
Thr
405
Asp

Pro
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Ala
5
Pro
Leu
val
ser
Ley
85
Pro
Pro
Ser
Ala

Leu
165

Gly
Gly
Leuy
Leuy
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu
ASD
390
Leu
va't

Met

Pro
Ser
Phe
Thr
Ile
70

GlIn
val
Thr
Ite
Thr

150
val

Tyr
Tyr
Ser
215
ASn
val
Leu
Lys
Ala
285
Arg
Lau
Gin
ser
Giu
375
Leu
Ser

Cys

Pro
Glu
Ser
ile

55
Thr

Asp

ASp
Trp
Glu
135
Glu

Glu

Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
ser
ASN
val
ser
360
Lys
Glu
Cys

Ile

val

Phe (

Phe
40

Phe
Gly
His
AsSN
Ala
120
Leu
Lys

Thr

Leu
185
Gly
Leu
Gln
Glu
val
205
Leu
Gly
Mat
Pro
Ley
345
ASD
Gly
Gin
Lys

Ala
425

Leu
Laeu
105
Arg
val
Ala

Ile
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170
rhe

sSer
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu

410
AsSp

Pro
10

ey
Gly
val
Thr
ASD
18]

Gly
ASH
Gin
LYyS

Lys
170

Pro AsSp
Cys Phe

Asn Glu
220

Ser Pro

235

Ile Arg

Ala Tyr
GIn Asp
Ser Giy
300
Ser Cys
315
Ile 1le
Gin Glu
Ley His
Lys Phe
380
ser Glu
395
Lys Ala

Gly val

Asn val
Gly Lys
Ser Pro
Asp Arg
60
val Asn
Lys Ala
Met Ala
Trp Lys
Gln Gln
140
Gin Glu

155
Leu Gly
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Cys
Asn
205
Sar
val
vai
Thr
Glu
285
ite
Leu
ASh
Gin
Lay
365
Thr
Lys
ASD

Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
ASn
Phe

Lys

Tyr
190
val

Thr

Ser
Arg
270
Leuy
val
Leuy
va'l
Gly
350
ASh
val
Phe
val

Tle
430

Phe
ASD
30

Ile
Gly
Gly
LYS

Ite
110

Lys
val
Glu

Leu

175
Asn

Glu
Ala
Ala
LYS
255
Ile
val
ile
Leu
Thr
335
val
Pro
Arg
TYyr
L.YS

415
ASp

Lau
15

Glu
AsSn
TYr
Ite
AsSp
95

ASD
ASp
Gin
LysS

Leu
175

Lau
Thr
240
Iie
val
Tyr
Trp
ASD
320
Leu
Cys
ASD
Gly
Cys
400
ASD

Ata

Trp
Pro
Ata
Tvr
Pro
80

Tle
Trp

val

Ala
160
Arg



Pro

Lys
Tyr
225
Let
Pro
rPhe
Thr
Gly

305
Asn

<210>
<Z211>
<212>
<213>

ASRH
Tyr
Arg
210
Pro
Tyr
ASD
Thr
phe
290
Thye
Tyr
Ala
Arg
Phe
276G
Pro
Cys
Asp

Lau
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<400>

teu
1
ala
Leu
Thr
Pro
65
Glin
THr
Glu
Tyr
Ser
145
Gly

Pro

AsSH
Trp
ASD
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
LYS

Asn

His iLeu
180

Lys Lys

195

Asn Asp

ser Ile

val Arg

Ala Lys
260
Asp Gln

Gly Glu
Ley Ser
Mot Glu
Lys Met
340
Lys Asn
355
Ala Ile
Thr Leu
Ty Ser
Ala val
420

Lys Pro
435

165
436
PRT
Homo sapiens

165

phe Arg

Asn Ala
20

Met Ser

35

Gln Gly

Ile Asp
Ile Ser
Ty Met
106
Trp Arg
115
ASn Arg
The Glu
Asp Phe

His Leu

Trp
Pro
Asp
Tyr
ASH
245
Ser
val
Thr
Iie
Thr
325
Cys
Trp
Gln
Glu
Thr
405
ASD

Pro

Ala
5
Pro
Leu
val
Ser
teu
85
Pro
Pro
ser
Ala
Ley

165
Trp

Gly
Gly
Lay
Ley
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu
ASD
350
Ley

va'l

Pro
Ser
Ehe

Thr

Ile T

70
Gln

val
Thr
Ie
Thr
150
val

Gly

Tyr
Tyr
Ser
215
AsSnh
val
Leu
Lys
Ala
295
Ay
Let
Gin
Ser
Glu
375
ey
Ser

Cys

Tyr
ASN
200
Trp
Thr
Al'Q
Pro
Phe
280
Ley
Ser
Asn
val

Ser
360

Lys
Glu
Cys

Ile

Leu
185
Gly
Leu
Gln
Glu
val
265
Ley
Gly
Met
Pro
Ley
345
ASD
Gly
Gl
Lys

Ala
4

Tyr
val
Ley
Ley
105
Alg

va'l

s Ala

ile

leu
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Phe Pro
ser Cys
Trp Asn

GlIn Ser
235

Ala Tle

250

rhe Ala

Ser Gin
Ala ser

Lys Ser
315

Tyr Ile

330

Cys Gin

Tyr Leu
Gly Lys

phe Ser
395
Glu Lys
410
Asp Gly

> Pro Asn

10
Leu Gly

Gly Ser
val Asp
Thr val
ASp Lys
Gly Met
Asn Trp
Gln Gln
Lys Glin

155
Lys Leu

170
Phe Pro

ASp
Phe
Glu
220
Pro
Arg
TYyr
Asp
Gly
300
Cys
ile
Gly
His
phe
380
Glu
Ala

va'l

val
LYS
Pro
Arg
60

AsSn
ala
Ala
LYS
Gln
140
Glu
Gly

ASD
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Cys
A5N
205
Ser
va'l
val
Thr
Glu
285
Ile
Leu
ASn
Gin
Leu
365
Thr
LYS
AsD

Cys

Pro
Phe
Arg

45
Lt

Lys
val
Pro
125
Asn
Phe
LYS

Cys

TYr
190
val
Thr
Ata
Ser
Arg
270
Leu
val
Leu
val
Gly
350
ASH
val
Phe
val

Ile
430

Phe
Asp
30

Iie

Gly

Gly

Lys
Ile
110
Lys
val
Glu
Leu

Tyr

ASN
Glu

Ala

Lys
255
Ile
val
Ile
Ley
Thr
335
val
Pro
Arg
Tyr
Lys

415
AsD

ey ’

15
Glu
ASH

Tyr

ASD
95

ASD
ASp
Gln
Lys
Leu

175
Asn

His
Ile
Ley
Thr
246G
Tle
val
Tyr
Trp
ASD
320
Leu
Cys
ASD
Gly
Cys
400
ASD

Ala

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg



His
LVs
TyF
225
Leu
Pro
Phe
Thr
Gly
305
ASN
Ala
Ile
ASH
Lys
385
Ser
Thr

Phe

<2310
<211>
«<2172>
<243>

Tyr
Arg
210
Pro
Tyr
ASDH
Thr
Phe
290
Thr
Tyr
Ala
Ay
Phe
379
Pro
Cys
ASP

Leu

<220>

<223
<400

Leu
1
Ala
Leu
Thr
Pro
Gin
Thr
Glu
Tyr
Ser
145
Gly

Pro

Asn
Trp
ASD
Gly
50

Tyr
LYS
Phe
Glu
l.¥S
130
Leu
LyS

ASH

Lys
195
ASh
sar
val
Ala
ASD
275
Gly
ey
Met
Lys
Lys
355
Ala
Thr

Tyr

166
435
PRT
Homo sapiens

rhe
ASTI
Met
35

Gin
TIie
Ile
Tyr
Trp
115
ASN
Thr
ASp

His

180
Lys

ASD

Arg
Lys
260
Gin
Glu
Ser
Gl
Met

340
Asn

Leu
Ser
val
420
Pro

Arg
Ala
20

Ser
Gly
ASp
Ser
Met
100
Arg
Arg
Glu
rhe

LeLs
180

Pro
Asp
Tyr
ASn
245
Ser
val
Thr
Ile
Thr
325
Cvys
Trp
Gln
Giu
The

405
Asp
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Leu

85

Pro
Pro
ser
Ala
Leu

165
Trp

Gly
L.eu
Ley
230
Arg
Pro
Leu
val
Met
310
Ile
ser
AsSH
ey
Asp
390
Leuy

val

Pro
Ser

phe

i Thr

1te
70

Gin
val
Thr
Ile
Thr
150
val

Gly

Tyr
ser
215
ASN
val
Leu
Lys
Ala
295
Arg
Let
Gin
S5er
Glu
375
Leuy
Ser

Cys

Pro
Glu
Ser
Tle
55

Thr
Asp
ASD
Trp
GTu
135
Glu
Glu

Tyr

Asn
200
Trp
Tht
Arg
Pro
rPhe
280
Leus
S5er
Asn
val
Ser
360
LYS
Glu
Cys

Ile

val
Phe
Phe
40

Phe

Gly

AsSn
Ala
120
Leu
Lys
Thr

Tyr

185
Gly

Ley
Gln
Glu
val
265
Leu
Gly
Met
Pro
ey
345
Asp
Gly
Gin
Lys

Ala
4725

Ile
Cys
25

Ile
TV
val
Leu
Leu
105
Arg
val
Ala
Ile

Leu
185
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Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
TYr
Gly
Phe
Glu

410
ASP

Fro
10

Leu
Gly
val
Thr
AsSp
1y

Gly
ASN
Gln
Lys
Lys

170
Phe

Cys
Asn
Sar
235
Ile
Ala
Glin
Ser
Ser
315
ije
Gin
Leu
Lys

ser
395

Lys
Gly

ASD
Gly
Ser
ASD
val
75

Lys
Met
Trp
Gln
Gin
155
Leu

Pro

Phe
Glu
220
Fro
AFrg
Tyr
ASp
Gly
300
Cys
Ile
Glu
His
Fhe
380
Glu
Ala

val

val
Lys
Pro
Arg
&0

Asn
ala
Ala
LYS
Gln
140
Glu
Gly

Asp
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ASn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
ASN
Gin
Leuy
365
Thr
LYS
AsSp

Cys

Pro
phe
Arg
45

l.ay
Gly
Lys
val
Pro
125
Asn
Phe
LYS
Cys

180
val
Thr
Ala
Ser
Arg
270
Leu
val
Ley
vai
Gly
350
Asni
va'l

Phe

AsSp
36

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Lay

Tyr
180

Glu
Ala
Ala
Lys
255
Tle
val
Ile
Leu
Thr
335
val
Pro
Alg
Tyr

LYS
415

» ASD

Ley
15

Glu
ASN
Tyr
Tle
Asp
95

Asp
ASD
Gln
Lys
ey
i75
ASD

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
ASp
320
Leu
Cys
ASD
Gly
Cys
400
AsSp

Ala

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg
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His Tvr

LYS Arg
210

Tyr Pro

225

Leu Tyr

Pro Asp
rphe Thr
Thr Phe
250
Gly Thr
305
ASt Tyt
Ala Ala
- Ile Arg
Asn Phe
370
Lys Pro
385
Ser Cys
Thr Asp

Phe Leu

lLys
195
AsSh
Ser
val
Ala
ASD
275
Gly
=13
Mat
LYS
LYS
355
Ala
Thr
Tyr
Ala

LYs
435

<210> 167
211> 434
<212> PRT
<213> Homo sapiens

<220

Lys
ASD
Ile
Arg
Lys
260
Gln

Glu

Ser I

Glu
Met
340
Asn
Ile
ey
Ser

vai
420

Pro
Asp
Tyr
Asn
245
ser
val

Thr

Thr
325
Cys

Trp A

Gln
Glu
Thr

405
ASD

<Z223> PHZ0 36-465
<400> 167

Leu Asn
1
Ala Trp

Leu Asp

Thr Gly
50

Pro Tyr

55

Gin Lys

Thr phe
Glu Glu
TYr LVs
130
Ser Leu
145
Gly Lys
Pro Asn

His Tyr

Pha
Asn
Met
35

Gn
Tle
Iie
Tyr
Trp
115
ASh
Thr

Asp

Lys

Arg
Ala
20

Sar
Gly
ASp
Ser
MeT
100
AT
APrg
Glu
FPhe
Leu

180
Lys

Ala
5

Ser
La
g5

Pro
Pro
ser
Ala
lauy
165

Trp

Pro

Leu
val
Met
310
1ie

Ser

Leu
ASp
390
Ley

val

Pro
ser
Phe
Thr
Ile
70

Gln
val
Thr
Iie
Thr
150
val
Gly
Gly

TYTr
ser
215
AsSn
val

el

Pro
Glu
ser

Tle

».
5

Thr
ASp
ASD
Trp
Giu
135
Giu
Glu
Tyr

Tyr

Asn
200
Trp
Thr
Arg
Pro
the
285
Leu
Ser
ASN
val
Ser
350
LysS
Glu
Cys

Ile

vai 1

Phe
Phe
40

Phe
Gly
His
ASN
Ata
120
Leu

Gly
Leu
Gin
Glu
val
265
Leu
Gly
Met
Pro
ey
345
ASp
Gly
Gin
Lys

Ala
425

Lau

Ley
105
Arg

val
Ala
Tle
Leu

185
Gly
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Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
LVS
Tyr
330
Cys
Tyr

Gly

Giu
410
Asp

Pro
10

ey
Gly
va't
Thr
ASp
90

Gly
Asn
Gln
LyS
Lys
170
Phe

ser

Cys Phe

Asn Giu
220

Ser Pro

235

Ile Arg

Ala Tyr 7

Glin Asp

Ser Gly
300

S5er Cys i

315
Tle 1le

Gin Glu
Ley His

Lys Phe
380

s Ser Glu

395
Lys Ata

Gly val

Asn val
Gly Lys
Ser Pro
ASp Arg
60
ya1 Asn
Lys Ala
Met Ala
Trp Lys
Gin Gin
140
GIn Glu
Ley Gly
Pro Asp

Cys Phe
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Leu
365
Thr
Lys
ASD

Cys

Piro
Phe
Arg
45

Leu

Gly

val
Pro
125
Asn
she
Lys
Cys

ASh

va'l

Thr

ser
Arg
270
Lay
val
Leu
val
Gly
350
Asn
val
Phe
va'l

Tle
430

Phe
ASp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
ES
Glu
Leu
Tyr

190
val

Glu
Ala
Ala
Lys
255
The
val

Ile

Thr
335
val
Pro
Arg
Tyr
Lys

415
Asp

Leu
15

Giu
Asn
TYr

Iie

Asp I

95
AsD

Asp

Lys
Lei
175
ASN

Glu

Ile
Leu
Thr
240
Ile
va'l
Tvr
Trp
AsSp
320
teu
Cys
ASD
Gly
Cys
400
ASp

Ala

Trp

Pro



LYyS
Tyi’“

225
Leu

Thr

Phe

<210>
<211>
<212>
<213>

Arg
210
Pro
Tyt
ASD
Thr
Phe

290
Thr

<2 20>

<223>
<4G0>

Leu
1
Ala
lLay
Thr
Pro
65
G1in
Thr
Gly
Tyr
Ser
145
Gly
Pro

His

Asn
Trp
ASD
Gly
50

Tyr
Lys
Phe
Glu
Lys

130
Leu

LYS
AST

Tyr

135
Asn

Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys

Lys
355

Ala 1

The
Tyt

Ala

168
433
PRT
Homo sapiens

Phe
ASH
Met
35

Gln
Ile

Arg
Ala
20

Ser
Gly
ASD
Ser
Met
100
Arg
Arg
Glu
phe
Leu

180
Lys

ASp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp

Glu

Thr
405
ASp

PHZ0 36-468
168

Ala
5
Pro
Leu
va'l
Ser
Leu
85
Pro
Pro
Ser
Ala
ey
155
Trp

Pro

Leu
Leu
230
Arg
Pro
Lol
val
Mat
310
Iie
ser
Asn
Le
ASD
280
Leu

val

Pro
Ser
Phe
Thr
Ile
70

Gin
val
Thr
ile
Thr
150
val
Gly
Gly

Ser
215
ASN
val
Ley
Lys
Ala
295
AFg
Ley
Gin
Ser
Glu
375
Leu

Ser

Cys

200
Trp

Thr
Arg
Pro
Phe
280
Ley
Say
Asn
Val
Ser
360
Lys
Glu
Cys

Tle

Tyr

AsSn
200

Leu
Gin
Glu
val
265
Leu
Gy
Met
Pro
Leu

345
ASD

Gly
Gin
Lys

ala
425

31085EQPCL

Trp
Gin
Ala
250
Phe
Ser
Ala
Lys
Tyr
336
Cvs
Tyr
Gly
Phe
Glu
410
ASD

2 Pro

1
Ley

Gly
val
Thr
ASD
S0

Gly
AT
Gin

Lys

> Lys L

170

Phe ¢

Ser

ASD
Ser
235
Ite
Ala
Gin
Ser
Ser
315

3

Iie
Ghn
Let
Lys
Ser
395
Lys
Gly

Cys

Giu
220
oro
Al
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

val

va'
Lys
Pro
Arg
60

AsN

Ata

- Ala

LYS
Gin
1490
Glu
Gly
ASD

Phe
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205
ser

val
val
Thr
Glu
285
Ile
Ley
ASN
Gn
Lo
365
Thi

Lys

Cys

Thr
Ala
Ser
Ay
270
Leu
vali
Leu
val
Gly
350
ASH
val
Phe
val

Tle
430

Leu

Ty
180
val

Ala
Ala
Lys
255
Ile
val
Iie
ey
Thr
335
val
Pro
ATG
Tyr
Lys

415
ASD

Leu

Gy

Tyr
ite
BSD
95

ASD
ASp
Gin
LYS
Leu
175
AST

Glu

Leu
Thr
240
Ile
va'l
Tyr
Trp
AS{)
320
Ley
Cys
Asp
Gly
Cys
A00
Asp

Ala

Trp
Pro
Ala
Tyr
Pro
80

Iie
Trp
val
Ley
Ala
160
Arg
His

Ile



Lys Arg
210

TYr Pro

225

Leu Tyr

Pro Asp
ehe Thr
Thr Phe
290
Gly Thy
305
Asn Tyr
Ala Ala
Ile Arg
Asn Phe
370
Lys Pro
385
Ser Cys
Thr Asp

che

Asn Asp
Ser Ile
val Arg
Ala Lys
260
Asp GIn
275
Gly Giu
Ley Ser
Met Glu
Lys Met
340
Lys Asn
355
Ala Tie
Thr teu
Tyr Ser

Ala val
420

<210G> 1869
<211> 431
<212> PRT
<£13> Homo sapiens

<220>

Asp
Tyr
Asn
245
ser
val
Thr
Ile
Thr
325
Cys
Tri
Gln
Glu
Thr

405
ASp

<223> PH20 36-466
<400> 169

Loy Asn
1
Ala Trp
Lel AsSp
Thr Gly
Pro Tyr
Gin Lvs
Thr Phe
Glu Glu
Tyr Lys
Ser Leu
145
Gly Lys

Pro Asn

Phe Arg
Asn Ala
20
Met Ser
35 7
Gin Gly
Ile Asp
Ite Ser
Tyr Met
100
Trp Arg
ASn Arg
Thr Glu
Asp phe
His ieu
180
Lys Lys

ASn ASD

Ala
5
Piro
Lel
val
Ser
Leu
g5
Piro
Pro

ser

Ley
Leu
230
Arg
Pro
Leu
val
Met
310
Tle
ser
Asn
Leu
AsD
390
Ley

val

Ser
215
Asn
val
Leu
Lys
Ala
295
Arg
Ley
Gln
Ser
Glu
375
Leil
Ser

Cys

Pro
Glu
ser
Lie

55
Thr

ASD

Trp

e Glu

135
Glu

Glu
Tyr
Tyr

ser

Trp

Thr

Pro
Phe
280
L.eu
Ser
Asi
val
Ser
360
Lys
Glu
Cys

Tle

val
Phe
Phe
40

phe
Gly
His
Asn
Ala

120
Leu

Letl

Gln

g Glu

val
265
Leuy

Ile
Cys
25

Tle
TYF
val
Ley
ieu

105
Arg

31085E0QPCL

Trp
Gin
Ala
250
Phe
Ser

Ala

- Lys

s
330
Cys
Tyr
Gly
rhe
Giu
410
ASD

Pro
10

Leu
Gly
val
Thr
ASD
40

Gly
ASN

Gln

» Lys

Lys
170
Phe
Ser

Trp

AsSn
ser
235
Ile
Ala
Gln
Ser
Sar
315
Ile
Gln
Lau
Lys
ser
395
Lys
Gly

Asn
Gly
Ser
ASD
val
75

Lys
Met
Trp
Gin
Gin
155
Leu
Fro
Cys

Ash

Glu
220
Pro
ATQ
Tvr
Asp
Gy
300
Cys
Tle

Glu

val
Lys
Pro
Arg

60
Asn

Phe

Glu
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ser
val
val
Thr
Glu
285
Tle
Leu
ASnN
Gln
Leu
365
Thr
Lys
ASD

Cys

Pro
Phe
Arg
45

Leu
Gly
Lys

val

5 Fro

125
Asn

Phe
Lys
Cys
AS

205
sSer

Thr
Ala
Ser
Arg
270
Leu
val
lLaeu
val
Gly
350
Ashl
val
phe
val

Ile
430

Phe
ASD
30

Ile
Gly
Gly
Lys
Tie
110
LysS
val
Glu
Leu
Tyr
190
val

Thi

Ala
L.yS
255
Ile
val
Ile
l.eu
Thr
335
val
BPro
Arg
Tyr
LYS

415
ASD

Ley
15

Glu
AsSn
Tyr
ile
Asp
95

ASD
ASD
Gln
LYS
Leu
175
ASn

Glu

L.ey
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leuy
Cys
ASp
Gly
Cys
400
ASD

Ata



210
TYr Pro
225
Leu Tyr

Pro Asp
Phe Thr
Thr Phe
290
Gly Thr
305
Asn Tyr
ala Ala
Ile Arg

Asn Phe
370

Lys Pro T

385

ser Cys -

Thr Asp

<Z210> 170
<211> 430
<212> PRT
<213> Homo sapiens

<220>

<223> PH20 36-465

<400> 170

L.eu Asn
1
Ala Trp

Ley Asp

Thr Gly
50

Pro Tyr

65

Gln Lys

Thr phe
Glu Giu

Tyr LyS
130

Ser Leu

145

Gly Lys

Pro Asn
His Tyr
Lys Arg

210

Tyr Pro
225

Phe Arg
Asn Ala
20
Met Ser
35
GIn Gly
Tle Asp
Ile Ser
Tyr Met
100
Trp Arg
ASn Arg
Thr Glu
Asp Phe
His Leu
18C
Lys Lys
ASn ASp

Ser Tle

Ala

5

Pro
Leu
val
ser
Leu
85

Pro

Pro

Ser 1

Leid
165
Trp
Pro
Asp

Tvr

Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Lew
45D
380
Ley

val

Pro
5er
Phe
Thr
ile
70

Gin
val

Thr

Thr
150
val
Gly
Gly

ey

Leu
230

215
Asn

val
Leu
Lys
Ala
295
Arg
Leu
GIn
Ser
Glu
375
Ley

Ser

Cys

Pro
Glu
ser
Ile
Thir
ASD
Asp
Trp
Glu
135
Glu
Glu
Tyr
Ty
Ser

215
Asn

Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
val
ser
360
Lys
Glu
Cys

Tie

val
Phe
Phe
40

Phe

Gly

Asn
Ala
120
Leu
Lys
Thr
Tyr
AsH
200
Trp

tThr

Ie
Vs
25

Ile
Tyr
val
Leu
Leu
105
ATy
val
Ala
ile
Lay
185
Gly
ey

Gin
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Gin
Ala
250
rhe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
FPhe
Glu

410
ASp

Pro
10
Leu

Trp
Gln

Ser
235
Ile

Asn

ser
235

220
Pro

Arg
Tyr
ASp
Gly
300
Cys
Ile
Glu
His
Phe
380
Giu
Ala

val

va'l
LYS
pro
Arg
650

ASH
Ala
Ala
LYS
Gin
140G
Glu
Gly
ASp
Phe
Glu

220
Pro

rage 193

val

Pro
Phe
Arg
45

Ley
Gly
Lys
val
Pro
125
AsSD
Phe
Lys
Cys
Asn
205
Ser

val

Ala
ser
Arg
270
Leu
val
Let
val
Gly
350
ASH
val
Phe
val

Ile
430

Phe
AsD
30

Ile
Gly
Gly
LYs

Ile
110

Lys
val
Glu
Leuy
Tyr
190
val
Thr

Ala

Ala
Lys
255
Ile

val

Leu
Thr
33E
val
Pro
Arg
Tyr
Lys

415
ASD

Leu
15

Glu
Asn
TYyr
Ile
ASD
a5

Asp
ASD
Gin
LyS
Leu
175
Asn
Glu
Ala

Ala

Thr
240
Ile
val
TYr
Trp
AsSD

320
ey

Trp
Pro
Ala
Tyr
Pro

80
Ile

val
Leu
Ala
ig60
Arg
His
Tie

Ley

Thr
240



Leu Tyr
Pro Asp
Phe Thr
Thr Phe

290
Gly Thr
Asn Tyr
Ala Ala
ITe Arg
Asn Phe

370
Lys Pro
ser Cys

Thr ASD

va'l

ASD
275
Gly

Lau

«210> 171
<211> 429
<232> PRT
<213> Homo sapiens

<220>

Arg
Lys
250
Gln
Glu
Ser
Glu
Mat

340
ASN

Leu
Sey

val
420

Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Tro
GIn
Glu
Thr

405
ASD

<223> PH20 36-464

<400> 171

Leu Asn
1
ala Trp

lLeu Asp

Thr Gly
50
Pro Tyr

65

Gln Lys
Thi phe
Glu Giu

Tyr Lys
130

Ser Lel

145

Gly Lys

Pro ASn

His Tyr

Lys Arg
210

Tyr Pro

225

Lay Tyr

Pro ASp

rhe
Asn
Met
35

Glin
Ite
Ite
TYyr
Trp
115
AsSn
Thr
ASD
His
Lys
195
ASnh
Ser
va'l

Ala

Ardg
Ala
20

ser
Gly

ASp

Met
100
Aty
Arg
Glu
Phe
ieu
180
Lys

ASp

Arg
Lys

Ala
5
Pro

T Leu

Pro

Pro

Ser I

Ala
Lel

165
Tro

ASD
Tyr
Asn

245
Ser

Leu
Leu
230
APg

Pro

val

Leu

Ala
295
Arg
i.eu
Gin
Ser
Glu
375
Leu
Ser

Cys

AT
Pro
Phe
280
Leu
Ser
ASnH
val
Ser
360
Lys
Glu

Ite

val
rhe
FPhe

40
phe

Gly
His
Asn
Ala

120
Leu

Thir

TYr

© ASH

200
Trp

Thr
Arg

Pro

Glu
val
265
Lay
Gly
Met
Pro
Leu
345
ASD
Gly
Gln
Lvs

Ala
425

Ile

Cvs
25
Ile

TYr

val
Leu
Leu
105
Arg
val
Ala
Ile
Lau
185
Gly
Leu
Gln
Glu

val
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Ala
250
Phe
ser
Ala
LyS
Tyr
330
Cys

Tyr

Pro
10

Leu
Gly
Wval
Thy
Asp
90

Gly
ASH
Glin
Lys
Lys
170
rhe
Ser
Trp
Gin
Ala

250
Phe

Ile
Ala
Glin
Sap
ser
315
Ile
Gln

Leu

Lys

> Ser

395
Lys

Gly

AsSn
Gly
Sar
Asp
vali
75

Lys
Met
Trp
Gln
Gin
155
Leuy
Pro
Cys
ASD
Ser
235
ITe

Ala

Arg
TYr
ASD
Gly
300
Cys
Ile
Glu
Hisg
Phe
380
Glu
Ala

val

val

Pro
Arg
60

Asn
Ala
Ala
Lvs
Gln
146
Glu
Gly
ASEH
Phe
Glu
220
Pro
Arg

Tyr
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val
Thi
Glu
285
ile
Ley
ASN
Gin
Leuy
365
Thr
LyS
Asp

Cys

Pro
Fhe
Al"g

45
Leu

rhe
AsSp
30

Ile

Gly

Gly 1

LYS
Tle
1106
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala

Ser

Arg

Leu T

15
Glu

ASN

Tyr

ASp
95

ASD
ASp

Glin

Ley
175
Asnh
Glu

Ala

=
o

B g
—t L

M win

Iie

val

Tyr

ASD
320
Leu
Cys
ASp
Gly
Cvs

400
Asp

L
Thr
240
ITie

val



rPhe
Thr
Gly
305
Asn

Ala

Asn

Lys
385
ser

Thr

<2 10>
<211>
212>
<213>

Thr
Phe
290
Thr

Tyr

Asp
275
Gly
Leu
MeT
Lys
1ys
355
Ala

Thy

vs Tyr

<220>

<223>
<400>

Ley
1

ala
Ley
Thr
Pro
05

G1n
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
LYS
TYr
225
Leu
Pro

Fhe

Asnh
Trp
ASp
Gly
50

Tyr

Lys

rhe -

Gluy -

LyS
130
Leu

LYS
Asn
TYyr
Arg
210
Pro
Tyr
ASD

Thy

Ala

172
427
PRT
Homo sapiens

172

Phe
Asn
Met
35

Gin
Iie

Tie

260
Gln
Glu
ser
Ghu
Met

340
ASH

Leu
ser

vai
420

Arg
Ala
20

Ser
Gly
ASp
Ser
Met
100
Arg
Arg
Giu
Phe
Leu
180
LYS
ASD
Ile
Alg
Lvs

260
Gin

val
Thr
Ile
Thr
325
Cys
Trp
Gin
Glu
Thr

4G5
ASD

PH20 36-462

Ala
5

Pro
Lay
val
S5er
Leuy
85

Pro
Pro
ser
ala
Leu
165
Trp
Pro
ASD
Tyr
Asn
245
ser

vatl

Leu
val
Met
310
Ite
Ser
ASH
Leu
Asp
380
Ley

vai

Pro
ser
Pha
Thr
Iie
70

Gin
val

Thr

Thr
150
val
Gly
Gly
Leu
Leu
230
Alg
Pro

Leu

LYS
ala
205
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

Cys

Phe
280
lLeu
Ser
Asn
va'l
Ser
360
Lys
Glu
Cys

Ile

val 1

he
Phe
40

Phe
Gly
His
Asn
Ala
120
ey
Lys
Thr
Tyr
ASN
200
Trp
Thr
Arg

Pro

rhe
280

265
Ley

Gly
Met
Pro
Leu
345
ASD
Gly
Gln
LysS

Ala
4725

Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val

285
Leu

3108sEQPCL

Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu

410
ASD

Pro
10

teu
Gly
val
Thr
ASpD
S0

Gly
Asn
Gin
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe

Ser

Gin
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
3495
LYS

Gly

AsSn
Gly
ser
ASD
val
75

Lys
Met
Trp
Gln
GIn
155
Lau
Pro
Cys
ASn
ser
235
Ile
Ala

GIn

ASD
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

va'i
LysS
Pro
Arg
&0

AsnN

Ala

Lys
Gin
140
Glu
Gly
ASD
Phe
Glu
220
Pro
Arg
Ty

ASp

page 195

Glu
285
Ite
LLeu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Pro
Phe
Arg
45

L.eu
Gly
LyS
vali
Pro
125
ASn
Phe
Lys
Cys
AST
205
Ser
val
val
Thr

Glu
285

270
Leu

val
Leu
val
Gly
350
AsN
val
Pha

val

Phe

ASp
30
Ile

ser

Arg
270
Leu

val

Leu
Thr
335
va'

Pro

LeLl
15

Glu
ASN
TYr
ite
AsSp
G5

ASD
ASD
Gln
Lys
L.eu
175
Asn

Glu

Ala
Lys
255
Tie

val

Tyr
Trp
ASD
320
Leu
Cys
ASD
Gly
Cys

400
ASP

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Tle
val

Tyr



<2 10>
<211>
<Z212>
<Z213>

rPhe
290
Thr
Tyr
Ala
Arg
phe
370
Pro
Cys

ASD

<220

<223>
<400

Leu
1
Ala
Leu
Thr
Pro
05
GIn
Thr
Glu
Tyr
Ser
145

Gly

Pro

ASn
T
ASD
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Ley
Lys

Asn

 Tyr

Arg
210
Pro

TYr

Gly

au
Met
Lys

LYS
355

Ala

The L

Tyr

Ala

173
425
PRT
Homo sapiens

173

Phie
ASD
Met
35

Gln
Ile
Ile
Tyr
Tro
115
Asn
Thr
ABD
His
Lys
195
ASN
Ser
val
Ala
ASD
275
Gly

Leu

Gl
ser
Glu
Met

340
AsSh

Arg
Ala
20

Ser
Gly
ASD
Say
Met
100
Arg
ATy
Glu
Phe
Leu
180
Lys

Asp 4

Ile 7

Arg
Lys
260
Gin
Glu

5er

Thi
Tie
Thr
325
Cys
Trp
Gin
Glu
Thr

435
ASp

PHZO 36-460

Ala
5
Pro
Leu
val
Ser
Ley
35
Pro
Pro
Ser
ala
lLeu
165
Trp

Fro

Ile

val
Met
310
ile
ser
ASTl
Ley
AsSp
390
e

val

Pro
Ser
Phe
Thr
Tie
70

GlIn
val
Thr
Tie
The
150
val
Gly
Gly

Leu

Cleu

230
Arg

Pro
Leu
val

Met

Leu Gly
ser Met
Asn Pro
val Leu

345
Ser Asp
Lys Gly
Glu Gln
Cys Lys

Tle Ala
425

val TIle

Phe Cys
25

phe Ile

40

phe Tyr

Gly val
His Leu
Asn Leu
105
Ala Arg
120
Leu vai
Lys ala
Thr Ile

Tyr Leu
185

* Asn Gly

200
Trp Leu

Thr Gin
Arg Glu

Pro val
265

Phe Leu S

280
ey Gly

Ser Met
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Ala

LyS
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asph

210
10

Ley
Gly
wval
Thr
ASD
30

Gly
ASD
Gin
Lys
LYS
170
phe

ser

LYS

Ser Gly

300
Ser Cys
315
Ile Tle
Gln Glu
Leu His
Lys Phe
380
Setr Glu
395
Lys Ala

Gly

Asn vall
Gly Lys
ser Pro
ASD Arg
&0

val Asn
75

Lys ala
Met Ala
Trp Lys
Gin GIn
Gin Gly
155

Leu Gly
Pro Asp
Cys pPhe
Asn Glu
Sar Pro
235

ite Arg
Ala Tyr
Gin Asp
Ser Gly

300
Ser Cys
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Ley
Asn
Gin
Leu
365
Thr
LYS

ASD

Pro
Phe
Arg
45

Leu
Gly
LYS
val
Pro
125
ASH

Phe

Lys L

Cys
Asn
205
ser
val
val
Thr
Glu
285
Ile

Leu

val
Leu
val
Gly
35¢
AsSn
val
Phe

val

Phe
ASD
30

ITle
Gly
Gly
Lys

Tle
110
Lys

vat

Glu

TYP
180
\EN
Thr
Ala
Ser
Arg
270
leu
val

Leu

Leu
Thr
335
val
Pro
Arg
TVr

LyS
4715

teu
15

Glu
ASD
Tyr
ile
Asp
g5

ASD
ASD
Gln
LYS
lLeu

175
AsT

Giu

ala
Ala
Lys
255
Ile

va'l

e

Trp
ASD
320
Lay
Cys
ASD
Gly
Cys

400
ASp

Trp

Pro

Tyr
Pro
20

Ie
Trp
Val
Leu
Ala
160
Arg

His



305
Asn

<Z230>
<231l>
<Z2i2>
<2313

Tyr
Ala
Arg
Pha
370
Pro
Cys

AS

<2 20>

<223>
<400

Leu
1

ala
Leuy
Thr
Pro
b5

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Ty
225
Leuy
Pro
Phe
Thy
Gly

305
AsST

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe

Glu

LYyS
130
Ley
Lys
ASD
TYT
Ay
210
Pro
Tyr
ASD
Thr
Phe
290
Thr

Tyr

Met Glu

Lys Met
340

Lys Asn

355

Ala Ile

Thr Leu
TYr Ser

Ata val
420

174
423
PRT
Homo sapiens

Phe Arg

Asn Ala
20

Met Ser

35

Gin Gly

Tle Asp
Tle Ser

Tyr Met
100

Trp Arg

115

ASn Arg

Thr Glu
Asp Phe
His Leu
180
Lys Lys
155
ASH ASP
Ser Tle
val Arg
Ala Lys
260
Asp GlIn
275
Gly GTu
Leu ser

Met Giu

Thr
325
Cys
Trp
Gln
Glu
Thr

405
Asp

PH20 36-458
174

Atla
5
PO
Leu
val
Ser

Leu
I

>
Pro

Pro
ser
Ala
Leu
165
Trp
Pro
AsSp
Tyr

Asn

245"

Ser
Val
Thr
Ite

Thr
325

310
Ile

Ser
Asn
Leu
AsD
390
Lewy

val

Pro

Ser

Phe ¢

Thr
Ile
70

Gln
val
Thr
ile
Thr

150
val

Met
310
Tie

Leu
Gln
Ser
Glu
375
lLau

Ser

Cys

AST
val
ser
360
LysS
Glu
Cys

Iie

va'l
Phe
Fhe
40

phe
Gly
His
Asn
Ala
120
Leu

LYS

The

Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser

Asn

Pro

Leu
345
ASD

Ala
425

i.eu

Ley
105
Arg
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Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Pro
10

Ley
Gly
val
Thr
ASp
a0

Gly
ASH
Glin

LYS

s LyS

170
Phe

Ser

Gin
Ala
250
Phe
Ser
Ala
Lys

Tyr
330

315
Ile Ile

Gin Glu
Leu His
Lys Phe

380
Ser Gy

395
Lys Ala

Asn val
Giy Lys
Ser Pro
ASp Arg
60
val Asn
Lys Ala
Met Ala
Trp Lys
Gln Gin
140
Gln Glu
Leu Gly
Pro Asp
Cys Phe
Astt Glu
220
ser Pro
235
Ile Arg
ala Tyr
Gln Asp
Ser Gly
300
Ser Cys

315
e 1le
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ASN
Gln
Leu
365
Thr
Lys

ASD

val
Gly
350
Asn
val
Phe

va'l

Phe

ASD
30
Ile

Gly 7

Gy
Lys
Ile
110
Lys
val
Glu
L.eu
Tyr
1596
vat
Thr
Ala
Ser
Arg
270
Leu
va'l

Leu

val

Thr
335
val
Pro
Arg
Tyr

Lys
415

Ley
i5
Gluy

Asn

320
Leu

Cys
ASD
Gly
cys

400
ASD

Trp
Pro
Ala
Tyr
Fro
80

Iie
Trp
val
Leu
ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyt
Trp
ASp

320
Leu



ata Ala Lys

Ile Arg

Asn Phe
370

Lys Pro

385

Ser Cys

Thr Asp

<210= 175
<21i= 4721
<212> PRT
<213> Homo sapierns

220>

MeT
340
AsSN

ieu
Ser

val
420

Cys
Trp
Gln
Gl
Thr

405
ASD

<Z223> PHZ0 36-456

<400> 175

Leu Asn
i
ala Trp

Leu Asp

Thr Gly
50

Pro Tyr 1

65
Gin Lys

Thr fhe
Glu Glu
Tyr
Ser L
1458

Gly Lys
Pro Asn
His Tyr

Lys Arg

Tyr Pro ¢

225
Leu Tyr

Phe

AsSn

Arg
Ala
20

Ser

Gly

Ala

5

Pro
Lau
vatl
Ser
Lau
85

Pro
Pro
Ser
Ala
e
165
Trp

Pro

Asp

> TV

3 ASN

245
Saer

val
Thr
Tie
Thr
325
Cys

Trp

Ser
Asn
Leu
ASD
340
Leu

val

Pro
Ser
Phe
Thy
Ile
70

Gln
eS|

Thr

Thr
150
val

Gly

Gly -

Leu
Leu
230
Arg
Pro
Ley
val
Met
310
Ile
Ser

Asn

Gin
Ser
Glu
375
Ley

Ser

val
Ser
360
Lys
Glu

Cys

TYF
Asn
206
‘TFD
Thr
Arg
Pro
rhe

230
Leuy

ser |

Asn
val

ser

Leu
345
ASp
Gly
Gln

LyS

Pro

Lew
345
ASD

3108sEQPCL

Cys
Tyr
aly
Phe

Glu
4310

Pro

- LYS

Tyr
330
Cys

Tyr

Gln Glu
Leu His
Lys Phe

380
Ser Gilu

395
Lys Ala

Met Ala
Trp Lvs
Gin Gin

140
Gln Glu
Leu Gly
PIro Asp
Cys phe
asn Glu

220
sy Pro
Tle Arg
Ala Tyr
Gln Asp
Ser Gly

300
Ser {ys
Tle 1le
Gln Glu

Leu Mis
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Gin
ey
365
Thi
Lys

ASD

Pro

s Phe

Arg
45
Leu

Gly
350
ASH
val
Phe

val

Bhe
ASD

30
ile

teu
Tyr
130
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly

350
Asn

val
Pro
Arg
TYF

Lys
415

Ley
15
Glu

Asn

Leuy
Thr
335
val

Pro

Cys
AsSp
Gly
Cys

400
Asp

Trp
Pro
Ala
Tyr
Pro
86

Iie
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Itle
vall
Tyr
Trp
ASP

320
Lew

Asp



Asn
Lys
385
Ser

Thr

<210>
<211
<212
<213>

Phe
370
Pro
Cys

Asp

<220>

<223>
<4G0>

Leu
1
Ala
LeL
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

LYS
TYF
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asnh

Asn
Trp
ASD
Gly
50

Tyr
LYS
Phe
Glu
Lys
130
Leu
Lys
As
Tyr
Arg
230
Pro
TYr
ASp
Thr
Phe
290
Thr
Tyr
Ala
Arg

Phe
370

355
Ala Ile

Thr Leuy
Tyr Ser

Ala val
420

176
419
PRT
Homo sapiens

176

pha Arg

Asn Ala
20

Met Ser

35

Gin Gly

Ile Asp
1le Ser

Tyr Met
100

Tro Arg

115

Asn Arg

Thr Glu
Asp Phe

His teu
180

LYS LyS

195

ASN ASp

ser Ile
val Arg

Ala Lys
260

ASD Gln

275

Gly Glu

Leu Ser
Met Glu

Lys Met
340

LYS ASh

355

Ala 1le

Gln
Glu
Thr

405
ASD

PHZ0 36-454

Ala
5

Pro
Leu
val
ser
Leu
85

Pro
Pro
Ser
Ala
Leu
i65s
Trp
Pro
ASD
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp

Gin

lLeu
Asp

390
Leu

Pro
Ser
rhe
Thr
Iie
70

Gin
val

Thr

Thr
i50
val

Leuy
230
Arg
Pro
Leu
val
Met
310
Ile
Ser

Asn

Leu

Glu
375
Ley

Ser

Pro
Glu
Ser
Ile
55

Thr
Asp
ASD
Trp
Glu
i35
Glu
Glu
Tyr
TYyr
ser
215
ASN
val
Leu
Lys
Ala
295
Arg
Leu
Gln

ser

Glu
375

360
Lys

Glu

Cys

Asn
Ala
120
Ley
Lys
Thr
Tyr
Asn
200
Tro
Thr
AYQ
Pro
Phe
280
Lau
Ser
Asn
val
Ser
350
Lys

Gly
Gln

LyS

ile
Cys
25

Ile
Tyr
val
Ley
Ley
105
Ay
vati

Ala

Leau
185
Gly
Ley
Gin
Glu
val
265
ey
Gly
Met
Pro
Leu
345
ASD

Gly

3108SEQPCL

Gly Lys

Phe Ser

395
Glu Lys
410

Pro Asn
10
Leu Gly

Gin Ser
235
Ala Ile
rhe Ala
Ser Gln
Ala ser
Lys Ser
315
Tyr Ile
330
Cys GIn
Tyr Leu

Gly Lys

Phe
380
Glu

Ala

va'l
Lys
Pro
Arg
60

AST
Atla
Ala
LYS
Gln
140
Glu
Gly
ASD
Phe
Glu
220
Piro
Arg
Tyr
AsT
Gily
300
Cys
Ile
Glu
His

Phe
380
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365
Thr

Lys

ASD

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
ASH
Phe
Lys
Cys
Asn
205
Sep
val
va'l
Thr
Glu
285
Tla
Leu
Asn
Gin
Leu

365
Thr

val
Phe

val

phe
AsSp
30

Ile
Gly
Gly
LYS
Iie
110
LYyS
val
Glu
Leu
TYr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn

val

ATy
Tyr

Lys
415

Ley
15

Giu
ASh
Tyr
Tie
ASD
95

ASp
ASD
Gln
LYys
lLeu
175
ASN
Glu
Ala
Ala
LYS
255
Ile

val

Leu
Thr
335
val
Pro

Arg

Gly
Cys

400
ASp

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Iie
val
Tyr
Trp
Asp
320
Leu
Cys
Asp

Gly



3108SEQRCT
Ltys Pro Thr Leu Glu Asp Leu Glu Gl Phe Sar Glu Lys Phe Tyr Cys
385 380 395 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp
4G5 410 415
Thr asp Ala

<210> 177
<211> 417
<Z21l2> PRT
<213> Homo sapiens

<220
<223> PH20 36-452

<4(0= 177
Ley Asn Phe Arg Ala Pro Pro val Ile Pro Asn val pPro Phe Leu Trp
1 5 10 15
Ala Trp asn Ala Pro Ser Glu pPhe
20

Leu Asp Met Ser Lay Phe Ser Phe Pro Arg Ile Asn Ala

35 40 45

Thr Gly Gin Gly val Thr zle phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 50

Pro Tyr Iie Asp Ser Iie val Thr val Asn Gly Gly Ile Pro

65 76 75 80

Gin Lys Ile Ser iLeu Gin ASp His Leu Asp Lys Ala Lys Lys Asp Ile

ey Gly Lys Phe Asp Glu Pro

A
et A
17

[42]
5
A
ot
<
w
T
=3

—
I

3

m.

<

Thr phe Tyr Met Pro val Asp asn Leu Gly Met Ata val Ile Asp Trp
160 105 110
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
115 120 125
Tyvr Lys Asn Arg Ser Iie Glu Leu val Glin Gln Gin Asn val Gin Leu
136G 135 140
Ser Leu Thr Glu ala Thr Glu Lys aAla Lys ¢in Glu rPhe Glu Lys ala
145 150 155 160
Gly Lys Asp Phe teu val Glu Thr Ile Lys Lau Gly Lys Leu Leu Arg
165 170 175
Pro Asan His Leu Trp Gily Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
180 185 150
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
LYS ATg ASN ASp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Ley
210 215 220
Tyr Pro Ser Lle Tyr Leu Asn Thy Gin Gin Ser Pro val ala Ala Thr
225 230 235 240
Lew Tyr val Arg Asn Arg val Arg Giu Ala Ile Arg val Ser Lys Ile
245 250 255
Pro Asp Ala Lys Sar Pro Lteu Pro val phe Ala Tyr Thr Arg Ile val

phe Thr Asp Gin val Led Lys Phe bLeu Ser Gln Asp Glu teu val Tyr
275 280 7285
Thr Phe ¢ly Glu Thr val ala Leu Gly Ala Ser Gily Ile val 1
290 295 300
Gly Thr Leu Ser Ile Melt Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
Asa Tyvr Met Glu Thr ITe Leu Asn Pro Tyr ITle Ite Asp val Thr Leu
325 335 335
Ala Ala Lys Met Cys Ser Gin val Leu Cys GTn GTu Gin Gly val Cys

i~
]
~
e
o

ITe Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
Asn Phe ala Ite Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu Glu Asp teu Glu Gln Phe Ser Glu Lys Phe Tyr Cys
385 390 385 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp



Thr

<210>
<211>
<212>
<213>

<220>

<22 3>
<400

ey
1

Ala
Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
TYr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
LYS

185
Ser

AST
Trp
ASD

Gly
50

Tyr .

Lys
phe
Glu
Lys
130
Ley
Lys
Asn
Tyr
Arg
210
Pro
Ty
ASp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro

Cys

178
415
PRT
Homo sapiens

Phe
Asn

Mat

Arg
Ala

20
ser

Ser
Glu
Met
340
ASN
ile

Lay

405

PH20 36-450
178

Ala
5

Pro
Lel
val
ser
L.au
35

Pro
Pro
ser
Ala
Leu
165
Trp
Pro
AsSp
TVYr
ASn
245
ser
val

Thr

Thr
325
Cys
Trp
Glin
Glu

Thr
405

Pro
Ser
Phe
Thr
Tle
70

Gin

val

Thr -

ile
Thr
150
val

Gly

Gly -

Leu

leu
230
Arg

Pro L

Ley
val
Met
310
Ile
Ser
Asn
Leu
ASp

390
Leu

Pro
Glu
Ser
Ile
55

Thr

ASp

Ser
Glu
375
Leu

sSer

val
Phe
he
4G

rhe
Gly
His
ASH
Ala
120
ieu
Lys
Thr
Tyr
ASh
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
val
Ser
360
LYS
Glu

Cys

Ile
Cys
25

Ile
Tyr
val
Leu
Ley
105
Arg
va'l
Ala
Itle

Ley
185

G?y :

Leu
Gin
Glu
val
265
Ley
Gly
Met
Pro
Leu
345
ASD
Gly

Lys

31085EQPCL

410

Pro
10

teu
Gly

val

Asn
Gly
Ser
ASD
val
75

Lys

Met

ser
315
Ile
Gin
Ley
LVS
ser

395
Lys

val
Lys
Pro
Arg
60

ASN
Ala
Ala
LYS
Glin
140
Glu
Gly
ASD
Phe
Giu
220
Pro
Arg
Tyr
ASD
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu

Ala
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Pro

Arg
45

ey
Gly
Lys
Va'i
Pro
i25
ASn
Phea
LYS
Cys
ASD
205
Ser
val
val
Thr
Glu
285
ile
Leu
ASDN
Gin
Leu
365
Thr
Lys

Asp

Phe

2 ASD

30
Ile

Gly

415

ey
15

Glu
AST

Tyr

5 ASp

95
ASD

Asp
Gin
Lys
Lal
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Tle
l.eu
Thr
338
val
Pro
Arg
Tyr

Lys
415

Trp

Pro

Tyr
Pro

80
Ile

Trp
val
Leu
Ala

160
Arg

Tle
Ley
Thr
240
Ile
val
Tyr
Trp
ASD
3720
Ley
Cys
Asp
Gly

Cys
400



<210>
<211>
<212>
<213>

<220

<223>
<400>

179
473
PRT
Homo sapiens

179

Leu Asn Phe

1
Ala
Ley
Thi
Pro
&5
Gin
The
G
Tyr
Ser
145
Gly
Pro
His
LysS
Tyr
225
Ley
Pro

Phe

Thr

Trp
ASp
Giy
50

Tyr
Lys
Phe
Glu
Lys

i36
Leu

ASD
Leu
Ser

450
Leu

Asn
Met
35

Gl
Ije
1le
Tyr
Tro
115
Asn
h
AsSD
His

LYs
195

g Asn

Ser

val
Ala
ASD

275
Gly

* Leu

Met

Lys
LYsS
355
Ala
Thr
Tyr
Ala
Lys
435
Pro

Ile

AT
Ala
20

Ser
Gly

ASD

Ser
Glu
Mat
340
ASH

Tle

PHZ0 36-508

Ala
5
Pro
Lau
val
Ser
Ley
35
Pro

Pro

Ser I

.

Ata
Leuy
165
Trp
Pro

ASD

 Tyr

AsN
245
ser

Pro
Ser
Phe
Thr
Tie
GlIn

val

Thr 7

Thr
150
val

Gly

Leu
230
Aryg
Pro
Ll
val
Met
310
Ile
ser
Ash
Leu
ASp
380
Ley
val
Met
Leu

Ser

Leu
Lys
Ala
295
Ay
.2
Gin
ser
Glu
375
Lal)

Ser

Gluy

ser
455
val

val
Phe
Phe
40

phea
Gly
His
ASH
sla
120
Leu
LYS
Thr
Tyr
ASN
200
Trp
Thr
Arg
Pro
Phe
280
=

Asn
Val
ser
360
Lys
Glu
Cys
Ile
Thr
440
Ala

Ala

Pro

Ley
345
ASp

Ghy
Gin
Lys
Ala
425
Glu
Thr

Ser

31085eQPCL

Pro Asn val
Leu Gly Lys
Gly Ser Pro
val Asp Arg
Thr val asn
75
Asp Lys Ala
Gly Met Ala
Asn Trp Lys
Gin Gin Glin
Lys GlIn Glu
155
Lys teu Gly
Phe Pro AsD
Ser Cys Phe
Trp Asn Glu
Gln Ser Pro
235
Ala ITe aArg
Phe ala Tyr
Ser Gin Asp

Ala Ser Gly

= Lys Ser Cys

335
Tyr Ile Ile
330
Cys Gin GTy

Tyr Leu His
Gly Lys Phe
rhe Ser Glu
395

Glu Lys Ala
410

Asp Gly val
Glu Pro Gln

Met Phe Tle
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Pro
Phe
Arg
45

Leu
Glv
LysS
val
Pro
125
ASN

Phe

Ley
365
Thr
Lys
ASp
Cys
Tie
445
val

Leu
val
Gly
350
A5
val
Phe
val
Ile
430
Phe

ser

Leuy
15

Glu
Asn
TV
ile
ASD
93

ASp
ASD
Gln
Lys
Leuy
175
Asn

Glu

aAla
LYS
255
Ile
val
Tle
Leu
Thr
335
val
Pro
APy
Tyr
LYS
415
ASp
Tvr

IMe

TF‘p
Pro
Ala
Tyr
Pro
Tle
Trp
val
i.eu
Ala

160
Arg



465

<210>
<211>
<212>
<213>

<220>

<223>
<400

Leu
1

Ala
Leu
Thr
Pro
65

Gin
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
teu
Pro
Phe
Thr
Gly
305
Asn
Ala

Ile

Asn
Trp
ASD
Gly
50

TYr

Lys

Phe T

Giu
LYS
130
ey
Lys
ASh
Tyr
Arg
210
Pro
Ty
ASD
Thr
Phe
290
Thr
Tyr
Ata
Arg
Phe
370
Pro
Cys
ASp

e

1890
471
PRT
Homo sapiens

PH20 36-506
180

Phe Arg Ala

Asn
Met
35

Glin

Ile

Lys
195
Asn

Lys
355
Ala
Thr
TYF
Ala

LyS
435

Ala
20
ser

Gly

Met
Asn
Tie
Leu
Ser
val

420
Pro

5
Pro

Leu

val

Leu
85
Pro

Pro

Ala

s e

165
Try

Pro

ASD

s Tyr

Asn
245
Sey
val
Thr
Tle
Thr
325
Cys
Trp
Gin
Glu
Thr
405
ASD

Pro

470

Pro
ser
Phe

Thr

Iie -

A

70
Glin

val
Thr
Iie
Thr
150
val
Gly
Gly
Lau
Ley
230
Arg

Pro

Asn
el
ASp
380
Ley

val

Met

val
Phe
Phe
4G

Phe
Gly
His
Asnl
Ala
120
Ley
Lys
Thr
Ty
ASH
200
Trp
Thr
Arg

Pro

; Phe

280
ey

ser
ASh
val
Ser
360
Lys
Glu
Cys
Tle

Thr
440

Ile
Cys
25

Tie
Tyr
va'l
Leu
Lau
105
Arg
val
Ala
Ile
Ley
185
Gly
Leu
Gin
Giu
va'l
265
Ley
Gly
Met
Pro
Leu
345
ASD
Gly
Gin
Lvs
Ala

425
Glu

31085EQPCL

Pro
10
le

Gly
val
Thr
Asp
90

Gly

Asn

Tyr
330
Cys
TYr
Gly
Phe
Glu
410
AsSp

Giu

Asn

leu
Lys
Ser
395
LYS
Gly

Pro

val
Lys
Pro
ATg
&0
AN
Ala
Ala
Lys
Gln
140
Glu
Gly
ASpD
Phe
Glu
220
Pro
Arg
Tyr
ASD
Gly
300
Cys
Iie
Glu
His
Phe
380
Glu
Ala
val

Gin
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Pro
Pha
Arg

45
Leu

rhe
Asp
30

Ile
Gly
Gly
Lys
Tie
110
Lys
val
Glu

Leu

Ty

Leu
15

Glu
Asn

Tyr

Try
Pro
Ala
Tyr

Pro

Q
O

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Tie
vai
Ty
Tro
Asp

320
Leu



31085EQPCL
Ala ser Pro Ser Thr Lteu Ser Ala Thr Met Phe Ile val Ser Ile Leu
450 455 460
Phe Leu Ile Ile Ser Ser val
465 470

<210> 181
<Z211> 469
<212> PRT
<213> Homo sapiens

<220>
<223> PH20 36-504

<400 181
Leu Asn Phe Arg Ala Pro pPro val Ile Pgo Asn val pPro phe %gu Trp
1 5 1 ]
Ala Trp Asn Ala Pro Ser Glu Phe Cys Lau Gly Lys Phe Asp Glu Pro
26 25 20
Leu Asp Met Ser teu Phe Ser Phe Tle Gly Ser pro Arg Ile Asn Ala
35 40 45
Thr ggy GIn gly val Thr %Ee rhe Tyr val Asp ggg Leu Gly Tyr Tyr
Pro Tyr Ile asp Ser Ile Thr Gly val Thr val asn Gly Gly Ile Pro
65 70 75 &0
Gin Lys Ile Ser Leu GIn Asp His Leu ASp Lys Ala Lys Lys Asp Ile
85 a0 95
Thr phe Tyr Met Pro val Asp Asp Leu Gly Met Ala val Tle Asp Trp
100 105 110
GTu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
115 120 125
Tvr Lvs Asn Arg Ser Tle Glu Leu val &in Gin GIn asn val Gln Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Led Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tye Leu Phe Pro Asp Cys Tyr Asn His
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
Lys Arg AsSn Asp Asp Leu Ser Trg Leu Trp Asn Glu Ser Thr Ala Leu
210 215 220
Tvr Pro Ser Ile Tyr Leu Asn Thy Gln Gin Ser pro val Ala Ala Thr
225 230 235 240
Leu Tyr val Arg Asn Arg Val Arg Giu Ala Ile Arg val Ser Lys Ile
245 250 255
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
phe Thr asp Glin val Leu Lys Phe Leu Ser Gin Asp Giu teu val Tyr
275 280 285
Thr rhe Gly Glu Thr val Ala Leu Gly Ala Ser Gty Tie val Tie Trp
250 295 300
Gly Thr Leu Ser Ile Met Arg Ser Mel Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
Asn Tyr Met Glu Thr Ile teu Asn Pro Tyr Ile Ile Asn val Thr bLeu
325 230 335
Ala Ala Lys Met Cys Sar Gin val Leu Cys &lin Glu Gin Gly val Cys
340 345 350
Ile Arg Lys Asn Trp Ash Ser Ser Asp Tyr Led His Leu Asn Pro Asp
355 360 365
Asn Phe Ala Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr val arg Gly
370 375 380
Lvs Pro Thr teu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys
385 390 395 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp
405 410 415
Thr asp Ala val asp val Cys Tle Ala Asp Gly val Cys Tie Asp ala
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3108SEGPCL
426 425 430
Phe ieu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln ITe Phe Tyr Asn
435 440 445
Alta Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Tle val Ser Ile Ley
450 455 460

Phe ey Ile Ile Ser

465

<210> 182
<211> 467
<212> PRT
<213> Homo sapiens

<2 20>
<223> PH20 36-502

<4G0> 182
Liu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro phe Leu Trp
5 10 15
Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lvs Phe Asp Glu Pro
20 25 30
Leu Asp Met Ser teu Phe Ser Phe Ile Gly Ser Pro Arg fle Asn Ala
35 40 45
Thr ?éy Gln Gly val Thr ITe Phe Tyr val Asp Arg Leu Gly Tyr Tyr
55 60
Pro Tyr Ile Asp Ser TIle Thr Gly val Thr val asn Gly Gly Ile Pro
65 70 75 a0
Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 30 55
Thr Phe Tyr Mat Pro val Asp Asn Leu Gly Met Ala val Ile Asp Trp
100 105 110
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp LYS Pro Lys Asp val
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gin Gin GIn Asn val Gln Leu
136 135 140
Ser Leu Thr Glu Ala Thr GTu Lys Ala Lys Gin Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe Lteu val Glu Thr ITie Lys lLeu Gly Lys Leu Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp {ys Tyr Asn His
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asp val Glu Ile
195 200 205
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr aAla Leu
210 215 220
Tyr Pro Ser Ile Tyr Leuw Asn Thr Gln Gin Ser pro val Ala Ala Thr
225 230 235 240
Leu Tyr val Arg Asn Arg val arg Glu Ala Ile Arg val ser Lys Ile
245 250 255
Pro Asp Ala Lys Ser Pro teu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
fhe Thr Asp Gln val teu tys Phe Leu Ser Gln Asp Giu Lew val Tyr
275 280 285
Thr phe Gly Giu Thr val ala Leu Gly Ala Ser Gly Ite val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser {ys Leu Leu Leu Asp
365 310 315 320
Asti Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Ash val Thr Leu
325 330 335
Ala Ala Lys Met Cys ser Gln val Leu Cys GIn Glu Gin Gly val Cys
340 345 350
Tie Arg Lys AsSn Trp Asn Ser Ser Asp Tyr teu His Leu Asn Pro ASp
355 360 365
Asn Phe Ala Ile &ln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 ' 380
Lys Pro Thr Leu Glu Asp Leu Glu GIn Phe Ser Glu Lys Phe Tyr Cys
385 3590 395 400
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ser
Thr
Phe
Ala

Phe
465

<210>
<211>
<217
<213>

Cys
ASD
Leu
sSer

4590
Leu

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gin
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
LYS

TYr
225

eu

ASn
Trp
ASD
Gly
50G

TYr
Lys
Phe

Arg

Phe

TYr Ser

Ala val
420

LYS Pro

435

Pro ser

ile

183
465
PRT
Homo sapiens

Phe Arg
Asn Ala
Met Ser
35
GIn Gly
Ile Asp
ile ser
Tyr Met
100
Trp Arg
Asn Arg
Thr Giu
Asp Phe
His Leu
180
Lys Lys
Asn AsSp
ser Ile
val arg
Ala Lys
260
Asp Glin
Gly Glu
Leu Ser
Mat Giu
LYS Met
340
Lys Asn

Ala ITie

Thr
405
ASp
Pro

Thr

PH2Z0 36-500
183

Ala
5
Pro
Leu
val
Ser
Ley
85
oro
Pro
Ser
Ala
Leu
165
Trp

Pro

Thr
325
Cys
Trp
Gin

Leu §

val
Met

Leu

Pro
ser

rhe

Thr

Iie -

70
Glin
val
Thr
Ile
Thr

150
val

Met
310
Tie
ser
AST

Leu

Cys
Gy

Ser
455

Lay

Ala
295
AP
Lauy
Gin
Ser

Glu

Cys Lys

Ile Ala
425

Thir Glu

440

Ala Thr

val Ile
Phe Cys
rhe Tle

40
Phe Tyr

Gty val -

Asn Leu
Ala Arg
120
Leu val
Lys Ala
Thr Ile
Tyr Leu
Asn Gy
200
Trp Leu
Thr Gin
Arg Glu
Pro val
Phe Leu
280G
teu Gly
Ser Met
ASn Pro
val Leu
345
ser Asp

360
Lys Gly

31085EQPCL

Glu
47140
Asp
Glu

Met

PO
10

Leu
Gly

val

l.ys
Tyr
330
Cys
Tyr

Gly

Lys
Gly
Prro

Phe

ASN
Gly
Sar
ASD
val
75

Lys

Met

ser
3}5
Ile
Gln
Leu

l.Y5

Ala
va'l
Gin

Tie
460

val
LYS
Pro
Arg
&0

ASH
Ala
Ala
LYsS
G1n
140
Glu
Gly
ASD
Phe
Glu
220
Pro
Arg
Tyr
ASD
Gy
300
Cys
ile
Glu
His

Phe
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Asp
Cys
Tle

44%
val

Pro
rhe
Arg
45

Leu
Gly
LYS
val
Pro
125
Asr
Phe
Lys
Cys
Ash
205
Ser
val
val
Thr
Glu
285
ITe
Leu
ASn
Gln
Leu

365
Thr

val
Ile
430
Phe

sSer

Phe

Asp
30
Tle

Ser

Arg
270
Ley

val I

Ley
val
Gly
350
Asn

vai

Lys
415
ASp
Tyr

Iie

Leu
15
Glu

Asn

Asp
ala
Asn

Leu



<Z210>
<211>
<21272>
<213

370
Pro

Cys
AsSD
Leu

Ser
450

<2 20>

<223>

Thr
Tyr
Ala
Lys

435
Pro

184
463
PRT
Homo sapiens

<400> 184 &
Phe Arg ala
5

Leu
1
Ala
Leu
Thr
Pro
85
G1in
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys

Tyr

2257

Leu

Pro

AsN
Tro
Asp
Gly
50

Tyr
LYs
Phe
Giu
LyS
130

Leu

Lys

Ty
Aty
216
Pro
Tyr
ASD
Thr
Phe
280
Thr
Tyr

Ala

ASN
Met
35

Gln
Ile
Tle
Tyr
Trp

115
AsSN

Ley
ser
val
420
Pro

Ser

Ala
20

5er
Gly
ASD
Sar
Maf
1060
ATQ
ATG
Glu

Phe

is Leu

180

s Lys

ASD

" Ile

Arg
LYS
260
Gin
Gl
sSer

Glu

Met
340

Glu
Thr
405
ASp
Pro

Thr

PH20 36-493

Pro
Leu
vali
Ser
Leu
a5

Pro
Pro
Ser
Ala
Leu
165
Tro
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr

325
Cys

Asp
380
Leu
val
Met

Leu

Pro
Ser
Phe
Thr
Ile
70

Gln
val

Thr

Thr
150
val
Gly
Gly
Leu
Ley
230
AT
Pro
ey
val
Met
310
e

Ser

375
Ley

Ser
Cys
Glu

sey
455

Pro
Glu
ser
Ite
55

Thr
Asp
AsD
Trp
Glu
135
Glu
Glu
Ty
Tyr
Ser
215
ASH
val
Leu
Lys
Ala
295
Arg

ey

Gin

Glu
Cys
Ile
Thr

440
Ala

val
Phe
Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
LyS
Thr
Tyr
AST
200
Trp
Thr
Arg
Pro
Phe
280
l.eu
Ser

Asti

val

Gln
Lys
Ala
425
Glu

Thy

Pro

Leu
345

3108SEQPCL

pPhe
Glu
410
AsSp
Glu

Met

> Pro

10

e
Gly
val
Thr
ASp
90

Gly
Asn
Gin
LyS
Lys
176
Phe
Ser
Trp

Gln

Ala 1

250
Phe

5er

Ata s

LYS

Tyr
330
Cys

Ser
395
Lys
Gly
Pro

Phe

ASn
Gly

ser

Ser
315
Ile

Gin

380
Glu

ata
val
Gin

Tie
450

va't
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Glin
1490
Glu
Gly
ASD
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
ile

Glu
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Pro

Arg

; Phe

val
Tie
430
Phe

Ser

Phe

2 ASp

30
Ile

Leu
val

Gly
350

Tyr
Lys
415
ASD
Ty

Ile

Leu
15

Glu
ASH

Tyr

ASD
g5
ASD

CASD

Gln
Lys
Leuy
175
ASH
Glu
Ala
Ala
Lys
255
Tie

val

Leu

Thr
335
val

Cys
400
ASﬁ
Ala
AsSn

e

Trp

Pro

Tyr

s Pro

20
Ile

Trp
val
Leu
Ala
160
Arg

His

l.eu
Thr
240
Ile
val
Tyr
Tro
ASD
320
Leu

Cys



Ile arg
Asn Phe

370
Lys Pro
Ser Cys
Thr Asp
Phe Leu

Ala ser
450

LYyS
355

Ala .

Thr
Tyr
Ata
LY5

435
Pro

<210> 185
<211> 461
<21Z> PRT
<213> Homo saptiens

<2 20>

ASn

tey
Ser
val

420
Pro

Trp
Gin
Glu
Thr
405
ASD
Pro

Thr

<223> PHZ( 36-496

<400> 185

Leu Asn
1

Ala Trp
Leu Asp

Thr Gly

50

Pro Tyr

55

Gin Lys

Thr Phe

TYr LYS

130
Ser Leu
Gly Lys
Pro Asn
His Tyr
Lys Arg

216
Tyr Pro
Leu Tyr
Pro Asp
phe Thr
Thr Phe

280
Gly Thr
Asn Tyr

Ala ala

rhe
ASH
Met

35
Gin

AT
Ala
20

Ser
Gly
ASD
ser
Met
100
Arg
ATg
Glu
Phe
Leu
180
Lys
ASp
Ile
AT
LYS
260
Gin
Glu
sey

Glu

MetT

Ala
z

Pro
Leu
val
Ser
Lau
85

Pro
Pro
Serp
Ala
Leu
165
Tro
Pro
ASD
Tyr
ASH
245
Ser
val
Thr
Iie
Thr

325
Cys

70
Gin

va’l
Thr
Tle
Thr
150
val
Gly
Gly
Leu
L.eu
230
Arg
Pro
Leu
va'l
Met
310
Ile

Ser

Leu
Lys
Ala
295
Arg
Ley

Gin

Ser
360
Lys
Glu

Cys

Thr
440
Ala

val
Pha
Phe
40

Phe
Gly
His
Asn
ala
120
Leu

Lys

Thr !

Tyr
Asn
200
Trp
Thi
AFg
Pro
Phe
280
Lay
ser
AST

val

Asp
Gly
Gln
LysS
Ala
425
Glu

Thr

leu
i85
Gly
Leu
Gin
Gl
val
265
lL.ey
Gly
Met

Pro

310858QPCT

Tyr
Gly
Phe
Glu
410
ASD
Glu

MeT

 Pro

10
Ley

Gly
val

Thr

i ASD

G0
Gly

Asn

Gin

Lys
Lys
170
Fhe
Ser
Trp
Gin
Ala
250
phe
seyr
Ala
Lys
Tyr
330
Cys

Leu His
Lys Phe
380
Ser Glu
395
Lys ala
Gly val
Pro Gln

rhe Tle
460

Asn val
Gly Lys
ser Pro
ASp Arg
80
val Asn
75
Lys Ala
Met Ala
Tro Lys
Gln GlIn
Gln Glu
155
Leu Gly
Pro Asp
Cys Phe
Asn Glu
220
Ser Pro
235
Ile arg
ala Tyr
Gin Asp
Ser Gly
300
Ser Cys
315
Iie Ile

Gin Glu
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Leu
365
Thr
L.ys
ASp
Cys
Tle

445
va'l

Pro
Phe
Arg
45

Ley
Gly
Lys
val
Pro
125
Asi
Phe
Lys
Cys
Asnh
205
ser
val
val
Thr
Glu

285
Ile

i
D
o

Asn

Gln

Phe
AsSp

30
Ile

sSer
Arg
270
Leu
val
Leu
val

Gly

Pro
Arg
Ty
Lys
415
ASD
Tyr

Te

Leu

15
Glu

AsSn

Leu

Thr
335
val

ASD
Gly
Cys
400
AsSp
Ala

Asn

ey
Ala
160
Arg

His

& L.eu

Thr
240
Ile
val
Tyr
Trp
AsD
320
Lel

Cys



ITe Arg

Asn Phe
370

LYs Pro

385

ser (ys

Thr Asp
Phe Leu

Ala ser
450

Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

<210> 1856
<2131> 459
<212> PRT
<213> Homo sapiens

<220

340
Asn

Ife
Ley
Ser
val
420
Pro

ser

<223> PHZ0 36-454
<400> 186

Lew Asn
1
ala Trp
l.eu Asp
Thr Gly
50
Pro Tyr
65
Gln Lys
Thr Phe
Glu Glu
Tyr Lys
130
Ser Leuy
145.
Gly Lys
Pro Asn
His Tyr
Lys ATG
TYr £ro
225
Leu Tyr
Pro Asp
Phe Thr

Thr Phe
250

Gly Thr L

305
Asn Tyr

Phe
AsSn
Mer
35

Gln
Tle
Ile
TYr
Trp

115
Asn

Arg
ala
20

ser
Gly
ASD
Ser
Met
100
AT
Arg
Glu
Phe
Ley
180
LYS
ASD
Ile
ATy
LYsS
260
Glin
Glu

ser

- Giu

Ala
5

Pro
Leu
val
ser
Leu
85

Pro
Pro
Ser
Ala
Ley
165
Trp
Pro
ASD
Tyr
Asn
245
Ser
vati

Thr

ASi
Leu

Asp
380

ey S

va'
Met

e

Pro
Ser
Phe
Thi
Ile
70

Gln
val
Thr
Ile
Thr
150
va't
Gly
Gly
Leu
Lay
230
Arg
Pro
Leu
val
Met

310
e

Sey
Glu
375
Leu

Cys
Glu

ser
455

Glu
135
Glu

Tyr
Tyr
Ser
215
AsSh
val

Leu

val
Phe
Phe
40

Phe
Gly
His
AST
Ala
120
Leu

Lys

Thr I

Tyr
Asn
200
Trp
Thr
Arg
Pro
phe
280
Let
Ser

ASN

345
ASD

Gly
Gln
Lys
Ala
425

Glu

Thr

val
265
Leu
Gly
Met

Pro

3108SEQPCL

Tyt
Gly
Phe
Glu
410
Asp
Glu

Mat

2 Pro

10

> Leu

LysS

TYr
330

feu
Lys

ser
395

Lys
Gly

Pro

Phe ]

ser
315
Ila

n val

Lys
Pro
Arg
60

AST

Ala

Lys
Gln
140
Glu
Gly
AsSp
phe
Giu
220
Pro
AT
Tyi
ASD
Gly
300
Cys

Ile
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ey
365
Thr
Lys
AsSp
Cys
ile

445
val

Pro
Phe
Arg
45
Leu
Gly
Lys
val
Piro
125
ASh
Phe
Lys
Cys
Asn
205
Sar
val
val
Thr
Glu
285
Ile
Lel

Asn

350
Asn

val
Phe
val
Ile

430
Phe

#he

ASp
30
ile

Pro
Arg
Tyr
Lys
415
ASH

Tyr

Ley
15

Glu
ASn
Tyr
Iie
Asp
a5

ASD
ASD
Gln
Lys

Leu

17y

ASn
Glu

Ala

Ley

Thr
335

ASD
Gly
Cys

400
ASD

AsSN

Trp
Pro
Ala
Tyr
Pro
80

e
Trp
val
Ley
Ala
160
Arg
His
ile
Leyu
Thr

240
ile

2 Val

Tyl"
Trp
ASD
320
Leu



Ala
Tle
Asnh
Lys
385
Ser
Thr

vhe

<250>
<231
<21i2>
<213

Ala
AFQ
Phe
370
Pro
Cys
ASD

Leu

<2 20>

<223

Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

187
457
PRT
Homo sagiens

<400> 187

Leu
1
Ala

Tyr
225
ey
Pro
rhe
Thr
Gly

305
AST

ASR

Trp

Gly
50

Tyr
Lys

Phe
Glu
Lys
130
teu
LysS
ASh
TYE
Arg
210
Pro
Ty
ASp
Thr
Phe
200
Thr

Tyr

Phe
ASTI
Met

35
Gln

Met
340
Asn
Tle
Leu
Ser
val

420
Pro

Ser

Arg
Ala
20

ser
Gly
ASP
Sar
Met
100
Arg
Arg
Glu
Phe

l.eu

180
Lys

AsSD
Tie
Arg
Lys
260
Gin
GTu

S5er

= Glu

Tro
Gln
Glu
Thr
405
ASD

Pro

The

PH20 36-492

Ala
5

Pro
Leu
val
ser
Leu
85

Pro
Pro
Ser
Ala
Leuy
165
Tro
Pro
ASD
Ty
Ash
245
Ser
val

Thr

Ser
Asn
Leu
ASp
390
Lau
va'l
Met

Leu

Pro

ser

Phe s

Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
ey
Lel
230
ATQ
£ro
Leal
Va

Met

310
Ile

Gin
Ser
Gu
375
Ley
Ser
Cys
Glu

455

Pro

Glu

ile
55
The

ASD

AsSD
Tro
Glu
135
Glu

Glu

Tyr -

Tyr
ser
215
ASn
val
Leu
Lys
Ala
295
ATg

l.ey

val
Ser
350
LYS
Glu

Cys

Thr
440

r Ala

Val

Phe

* Phe

40
Phe

Gly

Asn

Ala
120
Leu

Ley
345
ASD
Gly
Gln
Lys
Ala
425
Glu

Thr

Leu
185
Gly
Leuy
Gin
Glu
va'l
265
Leu

Gly

T Met

Pro

3108sSEQPCL
Cys Gin Glu

Tyr
Gy
Phe
Glu
4310
ASD
Glu

Met

Pro
10

Leu
Gly
val
Thr
Asp
S0

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Tro
Gln
Ala
250
Phe
Ser
Ala
Lys

Tyt

Leu
Lys

Ser
395

Lys
Gly
Pro

Phe

Asn
Gly
sSer
ASD
val
75

LYS
Met
Trp
Gln
Gln
155
L.eu
Pro
Cys
AsSh
Ser
235
Ile
Ala
Gin
Ser
Ser

315
ile

Hisg
Phe
380
Ghu
Ala
val

Gin

Va'l
Lys
Pro
Arg
60

ASTl
Ala
Ala
Lys
Gin
140
Glu
Gly
ASD
phe
Glu
220
Pro
ATy
Tyr
ASp
Gly
200
Cys

Tle
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Pro
Phe
ATG
45

ey
Gly
Lys
va'
Pro
125
Asn
Phe
Lys
£ys
ASH
205
ser
val
val
Thr
Glu
285
Ile

Leu

Gly
350
Asn
val
Phe
Val
Tle

430
phe

val

vai
Pro
APY
Tyr
Lys
415
ASD

Tyr

Leu

Thr

Cys
ASD
Gly
Cys
400
AsSp
Ala

Asn

Trp

Pro

Tyr
Pro
Iie
Trp
val
Leu
Ala
160
Arg
His
e
Leu
Thr
240
ile
val
Tyr
Trp
Asp

320
Leu



Ala
ITe
Asn
Lys
385
ser
Thr
Phe

Ala

<210
<211>
<Z212>
<213>

Ala
Arg
Phe
370
Pro
Cys
AsSD

Leu

Ser
450

<220>

<223>
<400>

Le
1

Ala
Ley
Thi
Pro
65

Glin
Thr
Glu
Tvr
Sepr
145
Gly
Pro
His
Lys
Tyr
225
ey
Bro
Phe
Thr

Gly
305

Asn
Trp
ASp
Gly
50

Tyt
LYS
Phe
Glu
LYS

136
Leu

Lys Met
340

Lys Asn T

355
Ala 1le

Thr Leu
Tyr Ser

Ala val
420

Lys Pro

435

Pro Ser

188
453
PRT
Homo sapiens

Phe Arg

Asn Ala
20
MetT Ser
35 )
Gln Gly

Tle Asp
Ile Ser
Tvr Met

100

Trp Arg
115

AST Arg C

Thr Glu
Asp Phe

His Leu
180
Lys Lys
155
ASn ASD
Ser Ile
val Arg
Ala Lys
260
Asp Gin
275
Gly Glu

Leu Ser

325

Cys &

Gin
Glu
Thr
405
AsD
Pro

Thr

PHZ0 36-488
188

Ser
Leu
35

Pro

Pro

GIn
Ser
Glu
375
Ley
Ser

Cys

toGalu

Ser
455

Pro
Glu
Ser
Ile
55

Thr
ASD
AsD

Trp

> Giu

135
Glu

Glu
Tvr
Tyr
Ser
215
ASH
val
Leu
lys
Ala

295
Arg

val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

val
Phe
Phe
40

Phe
Gly
His
AsH
Ala
120
ey
LYyS
Thr
Tyr
ASD
200
Trp
Thr
Arg
Pro
Phe
280
Leu

sSer

ey
345
ASD
Gly
Gin
LyS
Ala
425
Giu

Thr

Iie
Cys
25

ile
Tyr
val
L&
Loy
105
Arg

val

Ile
Leu
185
Gty
Leu
Glin
Glu
va'l
265
Leu
Gly

Met

3103SEQPCL

330
Cys

Tyr
Gly
Phe
Glu
410
ASp
Glu

pPro
10

Leu
Gly
val
Thr
ASDH
a0

Gly
Ash
Gin
Lys
Lys
170
Fhe
Ser
Trp
Gln
ala
250
Phe
Ser
Ala

Lys

Gln
Leu
Lys
Ser
395
l.yS
Gly

Pro

Asn
Gly
Ser
Asp
vai
75

Lys
Met
T™rp
Gin
Gin
155
Lau
Pro
Cys
Asn
ser
235
Ile
Ala
Gln
Ser

Ser
315

Giu
His
Phe
380
Glu
Ala
val

Gin

Gln
140
Glu
Gly
ASD
Phe
Glu
220
Pro
Arg
Ty
ASD
Gily

300
Cys
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Gin
Leu

365
Thr

Asp
Cys

Ile
445

Pro
Phe
Arg
45

l.euy
Gly
Lys
val
Pro

125
Asn

Lys
Cvs
Asn
205
Ser
vai
val
Thr
Giu
285
ITe

Leu

Gly
350
Asn
val
Phe
Va't
Ile

430
rhe

rhe
Asp
30

Ile

Gly

Gly 3

Lys
Ite
110
LYS

val

>~ Glu

Leu
Tyr
180
EY
Thr
Ala
Ser
Arg
270
Leu
val

Ley

335
val

Piro
Arg
Tyt
LYs
415
Asp

Tyr

Leu
15
Giu

Asn

Lay
175
ASH
Giu
Ala
Ala
Lys
255
Tle
val
Ile

Leu

Cys
ASD
Gly
Cys
400
Asp
Ala

Asn

Pro
Ala
Tyr
Pro
80

Ile
Ti"p
val
Ley
Ala
160
ATg
His
Ile
Leu
Thr
240
Tle
val
Tyr

Trp



3108sEqQPCl
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu
325 330 335
Ala Ala Lys Met Cys Ser Gin Val Leu Cys Glin Giu &In Gly val Cys
340 345 350
Tle Arg Lys Asn Trp AsSn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
asn Phe Ala Tle GIn Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly
370 ' 375 386
Lys Pro Thr Leu Glu Asp teu Glu éin Phe Ser Glu Lys Phe Tyr Cys
385 390 395 400
Ser Cys Tyr Ser Thr teu Ser Cys Lys Glu Lys Ala Asp val Lys Asp
405 410 415
Thr Asp Ala val asp val Cys Ile Ala Asp Gly val Cys 1le aAsp ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Giu Glu Pro Gln Ile Phe Tyr Asn
435 440 445
Ala ser pro Ser Thr
450

<210> 189
<211> 457
<232 PRT
<Z13> Homo sapiens

<220>
<223> PH20 35-486

<400> 189
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ata Trp Asn é?a Pro Sar Glu Phe gys Lew Gly Lys Phe Asp Glu Pro
a0 5
Lei Asp Met Ser Leu Phe Ser Phe Ite Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly Gln Gly val Thr ile phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Iie Asp Ser Ile Thr Gly val Thr val asn Gly Gly Ile pro
65 70 75 30
Gln Lys ile Ser gfu aln Asp His Ley ggp Lys Ala Lys Lys ésp Ite
35 95
Thr pPhe Tyr Met Pro val Asp Asn Leu Giy Met Ala val Ile Asp Trp
160 105 110
Glu Glu Trp Arg #ro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val GIn Gln Gla Asn val &In Leu
130 135 140
ser Leu Thr Glu Ala Thr GTu Lys Ala Lys &ln Glu phe GTu Lys aAla
145 156 155 i60
Gly Lys Asp phe Lteu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
180 185 180
His Tyr Lys Lys Pro Gly Tyr Asn Giy Ser Cys Phe Asn val ¢lu Ile
185 200 205
Lys Arg ASn AsSp AsSp Leu Ser Trp Leuw Trp Asn Glu Ser Thr Ala Leu
210 215 220
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro val ala ala Thr
225 230 235 240
Ley Tyr val Arg Asn Arg val Arg Glu ala Ile Arg val Ser Lys Iie
245 250 . 255
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr arg Ile val
260 265 270
Phe Thr Asp Gln val Leu Lys Phe teu Ser Gln Asp Giu Leu val Tyr
275 280 285 '
Thr Phe Gly Glu Thr val Ala Leu Gly ala Ser Gly Ile val Tle Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met iys Ser Cys Leu Leu Leu AsD
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65
Ile

Gly
Gly
Lys
Tle
145
Lys

val

@
&

Lau
Tyr
225
Val

Thr
Ala
Ser
Arg
305
Leu

val

Leu

Asn val

Tyr Tyr
Ile Pro

Asp Ile

130

Asp Trp

ASp V

Glin L

Lys Ala

Leu A
210

Asn H
Glu I

Ata L

Ala Thr

Lys T
290

Ile v
val T

Tle T

Leu Asp

Thr L
370
val C

Pro A

Arg Gly

Tyr C

LYS A
450

Asp Alta

TYP A

<210> 260
<211> 474
<212> PRT

<213>

<220>

<223

<400> 200

1

Thr
Pro
100
Gin
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
phe
Thr
Gly
346
Asn
Ala
Ile
Asn
Lys
420
ser
Thr
rhe
Ala

Phe
500

Gly
85
Tyr

LyS |

phe
Gly
LYS

165
Leu

Asn
Tyr
ATy
245
Pro
Tyr
ASD
Thr
Phe
325
Tht
Ty
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

Ser
485

Ala

LyS
470

Pro =

ey I

ran trogledyte
mature chimpanzea

Leu Asn Phe Arg Ala Pro
5

MeT
375

Asn T

Ile
Lau
Ser
val

455
Pro

val
Ser
Leu
129
Pro
Pro
Sep
ala
Ley
200
Trp
Fro
ASD
Tyr
ASN
280
Ser

val

Thr
Tle
105
Gin
val
Thr
Ile
Thr
i85
val
Gly
Gly
ey
Leu
265
Arg
Pro
Leu
val
MeT
345
Ile
Ser
Asn
Leu
ASD
425
Ley
val
Met

Ley

ser
505

3108SEQPCL

Ile
g0

Thr
Asp
ASp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
ser
250
Asn
val
Leu
LysS
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Ley
sSer
Cys
Glu
Sar

490
val

PHZ0 XP_527873

75
Phe

Gly
His
AsSh
Ala

155
Leu

Lys
Thr
Tyr
Ash
235
Trp
Thr
Gin
Pro
Phe
315
Leu
Ser
ASN
val
Ser
395
Lys
Glu
Cys
Ile
Thy

475
Ala

Tyt
va'l
Ley
Leu
140
Arg
val
Ala
Ile
Ley
220
Gly
Leu
Gin
Glu
val
360
Lau
Gly
Met
Pro
Leu
380
ASD
Gly
Gln
LYysS
Ala
460
Glu
Thr

Ser

285
Phe

Sar
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
ASD
Glu
Met

Leuy

AT
95

ASn
Ata
Ala
LYS
Gln
175
Glu
Gly
ASD
Phe
Glu

255
Pro

80
Leu

Pro
160
ASH
Phe
Lys
Cys
ASn
240
Ser
val
vai
Thr
Glu
320
Tle

e

pro val Tie Pro Asn val Pro Phe Leu Trp

10
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Leu
Thr
Pro
G?n
Thr
Glu
Tyr
sSer
145
Gly
Pro
His
Lys
VI
225
Leu
Pro
Phe
Thr
Gly
305

ASH

Ala

AST
LYsS
385
Sar
The
Phe
Ala

Phe
465

<Z210>
<211>
<212>
<213>

Trp
ASp
Gly

50
Tyr

Lys

Phe
Glu

lys
130

Lau
LYS
Asn
TYr
ATy
210

Pro

Tyr

ASD

Thr
pha
290
Thr
Tyr
Ala
Arg

Phe
370

Pro T

ser
450
Leu

<2 20>

<223>
<4G0>

Ala

LyS
435
Pro

Ie

201
A77
PRT
Macaca mulatta

Pro
Leu
val
ser

LELE

Ser

Phe ¢

The
e
70

Gin
val
Thr

Ile

a Thr

150
val

Gly
Gly
Lay
La
230
Arg
Pro
Leu
val
Mel
31¢
ITe
ser
ASN
Leu
AsSD
350
Loy
va'l
Met

Leu

Ser
470

Glu

Phe
Phe
40

Phe
Gly
His

Ash

I~ ==
0 —
=D

LYS

Thr

TYr
ASn
200
Trp
Thr
GTn
Pro
Phe
280
Leu
Ser
AsHi
val
Ser
360
Lys
Glu
Cys
Tle
Thr
440
Ala

Ala

mature Rhesus monkey PHZ0

201

Cys
25

ile
Tyr
val
Leay
teuy
105
Arg
val

ala

Leu
185
Gly
Leu
Gin
Glu
val
265
ey
Gly
Met
Pro
Ley
345
ASD

Gly

mr
=

Lys
Ala
425
Glu
Thr

ser

EHH17639

31085EQPCL

Leu
Gly
val
Thy
AsSp
S0

Gly
AsSnh
Gin
Lys
Lys
170
Phe

Ser

Phe
Giu
410
ASD
Glu
Met

Leu

Gly Lys
Ser Pro

ASD Arg
60

val Asn

75

Lys ala

Met Ala

Trp Lys

Gin Gin
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe
Asn Glu
220
Ser Pro
235
ITe Arg
vai Tyr
Gin Asp
ser Gly
300
Ser Cys
315
Ile Ile
Gin Glu
Leuy His
Lys pPhe
380
Ser Giu
Lys Ala
Gly val
Ser Gln

phe Ile
460
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Arg
45

Leuy
Gy
Lys
val
Pro
125
ASh
phe
LyS
Cys
ASn
205
ser
vai
val
Thr
Glu
285
Ile
Leu
Asn
Glin
Lay
365
Thr
Lys
ASD
Cys
Ile

445
val

ASp
30

Ile
Gly
Gly
Lys
Tle
116
Lvys

vai

Leu
Tyr
190
val
Thr
ala
ser
Arg
270
Leu
val
Leuy
val
Gly
350
ASN
val
Phe
val
Tle

430
Phe

ser |

Glu
Asn
Tyr
Il=a
Asp
95

Asp
Asp
Gin
LyS
i_eu

175
AsSn

Glu

Ala
Ala
Lys
255
Ile
va't
Ile
Lei
Thr
335
val
Pro
Arg
Tyr
Lys
4715
ASp

Tyr

Pro
val
TYr
Pro
80

Ile
Tro
VER
Leu
Ala
160
Arg

His

Leu
Thr
240
Iite
val
Tyr
Trp
ASD
320
Ley



Ley
1
Ala
Leu
Thr
Pro
65
Gin
Leu
Glu
Tyr
Ser
145
Gly
Pro
Hisg
Lys
TYr
225
Leu
Pro
Phe
Thi
Gly
305
Thr
Ala
ITe

Asn

Lys
385
Ser
Thr
Ser
Asn

Giu
465

<2310>
<«2il>
<217>
<213

Ash
Trp
ASD
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
ASD
TV
Arg
PARY
Pro
Ty
ASD
Thr
Leu
290
ser
Tyr
Ala
Arg
rhe
370
Pro
Cys
Asp
Ley
Thr

450
val

<Z220>

<223

Phe
AsSR
Met
35

Gin
Ile
val
Tyr
Trp
115
ASN

Pra

ASE

His

Arg
195

ASH A

Ser
val
Ala
ASD
275
Gly
Leu
Met
Lys

Lys
355

Asp 1

Thr
Tyr
Ala
Lys
435
ser

Trp

202
473
PRT
Macaca Tascicularis

Arg

Ala
20

Ser

Ada i

Pro
Lel
val
Leu
Lau
85

Pro
Pro
Ser

Ala

2 Met

165
Trp

s Pro
p ASp

 Tyr

ASD
245
AsTl
val
Thr

Ile

Thy

325
cys

Trp

ATG L

Glu

Asn
4045
ASD

Pra s

Toser

Gin

470

Fro
Glu
Thr
Tie
55

Thr
Asp
ASD
Trp
Gly

135
ASD

Tyr
TV
Ser
215
Asn
val
Leu
Lys
Ala
295
Alg
Leu
Gln
Ser
Glu
375
Ley
Sar
Cys
Giu
val

455
Ile

Ile
rhe
Loy
40

Phe
Gly
His
AsSn
Ata
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
lLeu
ser
AsSH
val
ser
360
LysS
Glu
Cys
Tle
Thr
440
ser

Ser

Ile
Cys
25

Met
Tyr
\ER
Leu
Ley
105
Arg
val
Ala
Tle
Leu
185
Gly
Leu
Gin
Glu
va'l
265
Lews
Gly
Met
Pro
Leu
345
AsSD
Gly
Glu
Lys
Ala
425
Glu
Thr

Arg

mature Cynomolgus monkey PH20

31085EQPCL

Pro
i0

Leu
Gly
val
Thr
ASD
a0

Gly

Asn

Asn
Gly
Ser
ASD
val
75

Lys
Met
Trp
Gin
Gln
155
Leu
Pro
Cys
Asn
Ser
235
ITe
val
Arg
ser

ser
315

va'l
Lys
Pro
Arg
60

His
Ser
Ala
LYS
Gln
140
Giu
Gly
ASp
phe
Glu
220
val
ATg
Tyr
Glu
Giy

300
Cys

Ile 17

Gin
Leu
Lys
Ser
395
Lys
Gly

Met

Gly
475

Glu
Mis
Phe
380
Glu
Ala
val
Pro
Phe

450
Phe

P38563.1
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Pro
phe
Arg
45

ey
Gly
Lys
val
Pro
125
Asn
Phe
Arg
Cys
ASD
205
Ser
val
val
Ala
Glu
285
Ile

Leu

Leuy
365
Thr
LYS

ASpP

Pro
445
Ifa

Phe

Phe
ASnht
30

Ile
Gly
Gly
Gin
Iie
110
LYS
val
Glu
Ser
Tyr
190
val
Thr
val
Ser
Arg
270
lLeu
va'l
Leu
val
Gly
35¢
Asn
val
Phe
val
Iie
430
Iie

Trp

Leu
15

Giu
Asn
Tyr
Ile
AsD
95

ASp
ASD
Glin
Lys
Leu

175
Asn

Glu .

Ala
Ala
Lys
255
Leay
val
Ite
Leu
Thr
335
val
Pro
His
Tyr
Lvs
415
ASpD
Phe

Arrg



31085EQPCL

<400> 202
Leu Asn Phe Arg Ala Pro Pro Ile Ile Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ala Trp Asn Ala Pro Ser Glu Phe Cys teu Giy Lys Phe Asn Glu Pro
20 25 30
Leu Asp ggt Ser tey Phe Thr ggu Met Gly Ser Pro Arg Iie Asn val
4 45
Thr Gly Gin Gly vat Thr Ile Phe Tyr val asp Arg Leu Gly Tyr Tyr
50 55 50
Pro Tyr Iie asp Leu Thr Thr Gly val thr val His Gly Giy ile Pro
65 70 75 20
GIn Lys val ser ggu Gin Asp His Leu égp LYS Ser Lys GlIn gsp ile
g 95
ey Phe Tvr Met Pro val Asp Ash Leu Gly Met Ala val Ile Asp Trp
100 105 110
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
115 120 125
Tyr Lys Asn Arg Ser Iie Glu Leu val Gln GIn Gin Asn val GIn Leu
130 135 140
Ser Leu Pro Gin Ala Thr Asp Lys Ala Lys GIn Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp pPhe Met Leu Glu Thr Tie Lys Leu Gly Arg Ser Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr Leuw Phe Pro Asp Cvs Ty Asn His
189 185 190
His Tyr Arg iys Pro Gly Tyr Asn Gly Ser Cys Phe asp val Glu Tie
195 200 205
LYs Arg ASn Asp ASp teu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu
210 215 220
Tyr Pro Ser ITe Tyr Leu Asn Thr Gin Gin Ser val val val aAla Thr
225 230 235 240
el Tyr val Arg Asn Arg val Arg Glu Ala Tle Arg val Ser iLys Tle
245 250 255
Pro Asp Ala Lys Asn Pro Leu Pro val Phe val Tyr ala Arg Leu val
260 265 270
Phe Thr Asp Gin val Leu Lys Phe Leu Ser Arg Glu Glu Leu val sar
275 280 285
Thr teu Gly Glu Thr val Ala teu Gly Ala Ser Gly Tle val Ile Trp
250 295 300
Gly Ser Leu Ser Ile Thr Arg Ser Met Lys Ser (ys Leu Leu Leu Asp
305 310 315 320
Thr Tyr mMet Glu Thr Ile Leu Asn Pro Tyr Ile Iie Asn val Thr Leu
325 330 335
Ala Ala Lvys Met Cvs Ser Gin val Leu Cys Gln Glu GIn &1y val Cys
340 345 350
Tie Arg Lys AsSp Trp Asn Ser Sar Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
Asn Phe Asp Ile Arg Leu Giu Lys Gly Gly Lys Phe Thr val His Gly
370 375 380
Lys Pro Thr val Glu Asp Leu Giu Glu Phe Ser Giu Lys Phe Tyr Cys
385 380 395 400
Ser Cys Tyr Thr Asn Leu Ser €ys Lys Giu Lys Ala Asp val Lys Asp
405 410 415
Thr Asp ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Ser teu Lys Pro Pro val Glu Thr Glu Gly Ser Pro Pro Ile Phe Tyr
435 440 445
Asn Thr Ser Ser Ser Thr val Ser Thr Thr Met Phe Ite val Asn Ile
450 455 460
teu Phe Leu Ite Ile ser Ser val Ala Ser Leu
465 470 475

<210> 203
<211> 518
<2312> PRT
<213> Bos taurus
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<220>
<223> Mature cow PHZ0

<400> 203

Leu
1
Ala
Pro
sla

Tyr
65
Pro

Asp
Trp
Pro
Thi

50
Pro

Lel
Cys
Met
270
aly
Cys
Asn
Ser
Sar
450
val
Arg

vai

Phe
ASN
AsSD
35

Gly
His
l.eu
Tyr
Asn
115
Arg

rhe

Thr
355
AsSn
Thr
Ser
va'l
Pro
435
Thr
Ser
Cys

LYS

ATy
Ala
20

Laiy

Pro
Ser

Leu
500

Ala
5
Pro
Arg
rhe
ASp
481
85
Ite
AT
Glu
Glu
Phe
165
Ley
Gln
Asn
val
val

245
val

Pro
val
Leuy
Ie
Glu

70
Leu

Asn
310
ASh

Met

Tle
Leu
390
Ala

va'l

5 Leu

Phe
The
470
val

ASh

Ser
455
Pro
Ile

Ite

Ser
230

v yal ¢

ser L

Asn 5

360
Thr

ASD

val
Pro
AAQ
Ser
Glu

Pro

3108SEQPCL

Ser
10

va'l
LYS
Tyr

Lys

Met
val
Arg
EN
Ala
Lau
170
Leu
Gly

Lely

His

val
490
Gin

Met
315
Pro

Lau

Ser

Thr
Arg
Ser
ASD

val

Lys £

ieu
Trp
Gin
140
val
Leu

Pro
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Ser
Ile
val
Gin

285
Ser

Phe
phe
30

Gin
Loy

Gly

val
110
Pro

Asn

Cys
Ile
AsSD
350
His

Tvr

val
Ite
430
Sap
Thr
Cys
ala

Glin
510

Lau
15
Gin

Lys

Leu
175
Tyi"
val

Thr

© Gin

Loy
255
Ala

ASD

Ile 1

Met
Asn
335
Gy
leu
Thr
Thr
AsSp
415
Cys
Gin

Thr

Cys
495
Asn



3108SEGPCL
Lys Asn GIn Thr Thr Tyr
515

<230> 204
<211> 439
«<212> PRT
<213> Bos taurus

<220
<223> mature cow PHZ0 AAPS5713

<400> 204
Leu Asp Phe Arg Ala Pro Pro teu Ile Ser asn Thr Ser Phe iLeu Trp
A%a Trp Asn Ala Pro val Glu Arg Cys val Asn Arg Arg ghe Gln Leu
Pro Pro Asp igu Arg Leu Phe Ser 521 Lys Gly Ser Pro E?n Lys Ser
Ala Thr 2%y Gin phe Tle Thr ﬁgu Phe Tyr Ala Asp i?g Leu Gly Tyr

Tyr Pro His Ile Asp Giu tys Thr Gly Lys Thr val rhe Gty Gly Ile
65 ) ) 70 75 80
Pro Gln Leu Gly Asn Leu Lys Ser His Leu Glu Lys Ala Lys Asn Asp

Ile Ala Tyr Tyr Ile Pro asn Asp 3er val Gly iteu Ala val Ite Asp
100 105 110
Trp Glu Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp
115 120 125
val Tyr Arg Asp Glu Ser val Glu Leu val teu Gin Lys Asn Pro Gin

teu Ser Phe pPro Glu Ala Ser Lys Ile ala Lys val Asp Phe Gliu Thr
145 150 155 160
Ala Gly Lys sSer Phe Met Gln Glu Thr Leu Lys Leu Gly Lys Leu Leu
165 170 175
Arg Pro Asn His iteu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn
180 185 150
His Asn His Asn Glin Pro Thr Tyr Asn Gly Asn Cys Pro Asp val Glu
195 200 205
Lys Arg Arg Asn Asp Asp Leu Glu Trp Leu Trp Lys Glu Ser Thr Ala
210 ' 215 220
teu Phe Pro Ser val Tyr Leu asn Ile Arg Leu Lys Ser Thr Gin Asn
225 230 235 240
Ala ala Leu Tyr val Arg Asn Arg val Gln Glu Ala Tle Arg Leu Ser
245 250 255
Lys Tle ala Ser val Glu Ser Pro Leu Pro val Phe val Tyr Ala Arg
260 265 270
Pro val phe Thr asp Gly 5Ser Ser Thr Tyr Leu Ser Gln Gly Asp Leu
275 280 285
val Asn Ser val Gly Glu Tle val Ser Leu Gly Ala Ser Gly ITle ile
290 2985 300
Met Trp Gly Ser Led Asn Leu Ser feu Ser val Gln Sar Cys Met Asn
305 3186 315 320
tew Gly Thr Tyr iLeu Asn Thr Thr Leu Asn Pro Tyr Ile Ile Asn val
325 330 335
Thr Leu Ata Ala Lys Met Cys Ser GlIn val Leu Cys His Asp Gly Gly
340 345 250
val Cys Thr Arg Lys His Trp Asn Ser Ser Asp Tyr Leu H1s Leu Asn
355 360 365
Pro Met Asn Phe Ala Ihe Gin Thr Gly Glu Gly Gly Lys Tyr Thr val
370 375 380
Pro Gly Thr Lew Thr Ley Glu Asp Leu Gln Lys Phe Ser Asp Thr Phe
385 390 395 400
Tyr Cys Sar Cys Tyr Sepr Asn Leu Ser Cys Lys Lys Arg val Asp Ile
405 410 415
Lys Asn val His Ser val Asp val Cys Met Ala Glu Asp val Cys Ile
420 425 430
Asp Ala Phe Leu Lys Pro Pro
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<210> 205
<211> 477
<Z2172> PRT
<213> Mus musculus

<220>

<223> Mature mouse PHZ0

<400> 205

val Asp
1
ile Trp
Tle Asp
Thr Gly
50
Pro His
Arg Gly
His Tyr
Glu Trp
Arg Asn
130
Ite Thr
145
Arg Lys
Asn Glin
Pha Gin
Arg AsSn
2140
Pro ser
225
Leu Tyr
Gly Asn
Phe Thr
Thr Ile
290
Asn Ala
305
Lys Tyr
Ala ala
Ser Arg
His Phe
370
Asn Pro
385
Ser Cys
val Glin
Lys val

Leu Phe
450

Tyr
Asn
lLeu
35

Gln
Ile
ASD
Tle
Arg
115
Lys
Gly
rhe
eu
ASD
195
ASD
Val

val

ASD
275
Gly
Meti
Met
Lys
Ay
355
ASp
Ay
Phe
AsSD
Glu

435
Met

Arg
va't
20

ser

Pro

Mat
Trp

180
Pro

Tyr
ATG
ser

260
Arg

Glu I

Ser
Gln
Met
340
LYS
1le
vai
Ser
val

420
Pro

Thr T

Ala
5
Pro
Phe
Val
Ala

Gln

Arg
405
Asn

ASN

I108SEGPCT

NP_001073344.1

Pro
Glu
Ser
Lay
55

Gln
His
LVS
Leu
Leu
135
1ys
Thr
Tyr
ASD
Tro
215
Lys
val
val
Glu
Ala
295
Gin

Leu

Ile
Arg
Leu
40

Phe
Ala
Leu
Leu
AT
120
val
Ala
Leu
Leu
Gly
200
Leu
ASD
val
Pro
Tyr
280
Leu
AFG
ASD
Thr
Asp
360
Glu

Giu

val

Phe
440
His

Ley
Cys
25

ile
Tyr
Glu

Arg

Gly |

1065
Asn

Gln ¢

Pro
Leu
345
Vel
The
Ty
Lvs
Gly
425
TYyr

val

Ser Asn
10

val Gly
Gly ser

val Asp

Leu Gly
170
Pro Asp
Cys Pro
Lys Ala
Lys Sar
Ala Tle
250
Phe val
tey Glu
Thr Ser
Ala Gly
315
Tyr Ile
330
Cys Asn
Tyr Leu
Gy Lys
Phe Ser
385
Glu Thr
410
ASD Ash
Leu lLeu

Leu Tyr

Thr
ASH
Piro
Arg
50

Giy
Lys
Ile
Pro
Asn
140
Phe
LYsS
Cys
Ala
Ser
220
ASD
Arg
Tyr
Asp
Gly
300
Cys
val
Glu
His
Ty
380
Glu
Sor
vatl

Pro

His
4690
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Thr
val
Arg
45

leu
Giy
Thr
Ile

Lys
125
Pro
Glu
rhe
Tyr
val
205

1

Thr
Arg
val
Ila
ASD
285
Tle

Pro

Lys
Leu

365
Glu

ASD
Cys
Gly

445
Leu

Phe Leu
15

ASN ASD

30

Lys Tthr

Gly Leu
Tle Pro
Asp Ile
95
Asp Trp

110
ASD ASDH

Gly Ley
Giu Ala

Leu Arg
175

AsSn Asn

180

Giu Lys

270

Tle Ile
Ile teu

val Thr
335

Gly Met

350

Asn Pro

val iey

Phe Lys

val Lys
415

Ile Lys

430

Lys Ser

Pro Gin

Trp
Pro
Ala
Tyr
Gin
80

Glu
Glu
Tyr
Ser
Gly
160
Pro
Lvs
Lys
Ty
Thr
240
va'l
val
Asn
Trp
His
320
Leu
Cys
Ser
Gly
Cys
400
Asn
Ala

Leu

ASD



Ile rhe val Phe Pro Arg tys The

465

<210
<211>
<212>
<213>

<220>

<223
<400

val
1
val
Ile
Tie

Pro
|
]

Lys

Arg

Arg
Ie
145
LYS
Lys
Phe
Alg
Pro
225
ey
Sar
Phe
Thr

ASp

ASD
Trp
ASD
Gly
50

His
Gly
Tyr
Trp
Asn
13¢
Thi
Glu
His
Gin
Asn
210
Sar
Tyr
AP
Thr
Tle
290
Ala
Tyr
Ala
Aryg

Phe
370

s Pro

206
477
PRT
Rattus norvegicus

TYr
AsSn
.o

35
Gin

Met i

Lys
355
ser
Glu
Fhe
ASD

Gly
435

Arg
val
20

Ser
Pro

ASD

Pro
100
Pro

Ser

val
420
Pro

Ala
5

Pro
Phe
val
Ala
Thr
85

The
Thr
ile
Thr
Glu
165
Gly
AsSD
L.au
Leu
TYr
245
Asn
val
Tle
Ley
Thr

325
Cys

Glu ¢

Asn
LYS
LYS
405
ASn

ASN

470

Thr
Thr
Pha
Thr
Gin
70

The
ASp
Trp

G

Pro

Glu

Leu
55
Gln

His

Ser
Thr
375
Leu

Thr

Ala

Mature rat PHZ0 NP_446419.
206

vai
Ala
ey
40

Phe
Thr

Letu

Arg
120
vali
Ala
Leu
ey
Gly
200
Ley
ASP
Leu
Pro
Tyr
280
Gln
Arg
Asn
Thr
AsD
360
Glu
Glu
Cys
Met

rhe
440

31085EQRCI

Leu val Ser Thr Pro

Ley
Cys
25

Tle

Ty

Leu
145
Ala
Ala
Tyr
Glu
Giy

425
His

Ser
0

val
Gly
val
His

Lys
80

/ L&y

Trp
Ala
Ala
tey
176G
Pro
Cys
LYS
Lys
Ser
250
phe
Leau
Thr
Ala
Ty
330
Cys
Tyr
Gly
phe
Glu
410
Asp

l.eu

475

Asp Thr
Gilu Asn
ser Pro
ASD AYg
60
His Gly
75
Ala Lys
Ala Tle
Thr pPro
Ala asp
140
5ln Phe
155
Gly Lvys
Asp Cys
Pra Asp
Glu Ser
220
Ser ser
235
Tle Arg
val Tyr
GTu Asp
Ser Gly
Gly Cys
315
Ihe val
Lys Glu
Leu His
LYs Tyr
Ser Glu
365
Thr Ser
Asn val

Leu Pro
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val
205
Thr
Arg
val
Tle
ASp
285
Ite
Pro
AST
Lys
Leu

365
Giu

ASp
Cys

Gly
445

Gly
350
ASD
val
rPhe
Met
Ile
430
Lys

val
15

Glu
Thr
Asn

Pro

Leu
Thr
335
Met
Pro
ey
Lvs
Ay
415
LYsS
Gly

Trp

Pro

Tyr
Gin
80

Glu

VT
Ash
Ala
150
Pro
Lys
Lys
TYr
Thr
240
va'l
v
ASh
Trp
Arg
320
Lel
Cys
ser
Gly
Cys
400
ser
Ala

Leu



31085EQPCL

Leu Leu Met Thr Thr Leu Ala His Ile Leu His His Leu Pro His Asp

450

455

ITe phe val Phe Pro Trp Lvs

465

<210= 207
<211> 510
<212> PRT
<213> Oryctolagus cunicuius

<220>

470

<223> Mature rabbit PH20 NP

<400> 207

ata Asn
L
Ala Tro
lLeu Asp
Thr Gly
50
Pro Tyr
Gin Leu
Lay Tyr
Glu Glu
Tyr Arg
130
Asir His
Gly Lys
Pro Asn
His Tyr
Lys Lys

210
Leu phe

ey Asn
tys vatl
385

Asn Phe

ASp Met

Phe
Asn
Met

35
Gin

Arg
Ala
20

Sar
Gly
ASD
Pro
Met
160
Leay
LYS
Tyr
Phea
Leuy
180
VS
ASD

Ser
Lewu
Ile
260
va't
Tyr

Trp

Leu
340
Cys
Gly
Gly
Cys

Asn
420

Ala

5

Pro
Leu
ile
Pro
Leu
85

Pro

Pro

Ty
245
Pro

rhe

Thr

Gly

5 ASR

325
Ala

Thr
Asn
Lys
ser

405
val

Pro
Thr
Phe
Thi
His
70

Gln
Lys
Thr
Ile
Thr
150
Glu
Gly

Asn

7 ASD

Tyr
230
val

Asp

ser
310
Tyr
Ala
Arg
Phe
Piro
360
Cys

Arg

Pro
Ghu
ser
Ile
55

Thr
GlIn
ASp
Tro
Glu
135
Glu
Glu
Tyr
Leu
Lay
215
l.eu
val
Asp
ASp
Gly
255
Gin
Met
Lys
Lys
Ala
375
Thr
Tyr

Thr

460

Mot Leuy val Sser Thr

Leu

Phe

Ile
Cys
25

Phe
Tyr

Ala

Asn

AsSn
425

_G01076141.1

Pro
10

Leu
Gly
val
1le
Thr
90

Gly
Asn
LYS
Lys
Lys
170
rhe
Gly

Leu

" Arg A

Arg
250
Fro

Loy
410
vati

475

Asn
Gly

ser

Pro
Gly
Leu
395
Asn

Cys

Lau
Ala
Lys
Gin
140
ASD
Gly
Asp
Cys

Lys
220

2 Arg

His
Pro
Pha
Leu

300
Ser

Cys

Ala

rage 228

Pro

AST
Lau
285
Gly
Met
Pro
ey
AsSp
365
Asi
Gln
Lys

val

Glu
430

2 ey

15
Glu

ASn
Ty
Ile

Glu
95

AsSp

ASD

LYS
Leu
175
ASh

Ser

Leu

335
Gin

A
Thr
ser
Arg

415
Asn

His
Tyr
Lvs
400
Thi

val



Cys Ite
Glu Lys
ser Ser
465

Cys Leu

Arg Leul

Asp
435
Lys
Thr
Leu

val

<210> 208
<211> 494
<212> PRT
<213> Cavia porcellus

<220>

Thr
ASDp
Thr
val

Ala
500

Asn
val
Met
Ley

485
Iie

val
Ala
Ser
470
Cys

Gly

223> mature guinea pig

<4C0> 208

ASD LYS
1

Trp Ash

ASD Met

Gly Gin
50

Tyr Ife

65

Leu Met

rhe fyr
Glu Trp

Arg Asn
130

His Sar

145

Lys Ala

ser Ser
phe Thr
Arg Asn
210
Pro Sear
225
Leu Tyr
Met Asp
Phe Thr
Ser val
290
Gly Sar
305
Asn Tyr
Ala Afa
Thr Arg

Asn Phe
370

Arg
Ala
Ser
35

sSer
ASD
AsSnh
MetT
Arg
115
Lys
TYr
Phe
Le
LYS
195
ASN
va'l
va't
ASD
ASD

275
Gly

Met
Lys
LYS

355
ASD

Pro
Leu
Pro

160
Pro

Pro
5

Thr

phe

Pro
Glu

Ser

Thr Le

His
Gin
a5

Thr
The

Tle

Thy
70

Gin
ASD
Trp
Glu
Ala
150
Glu
Ty
Tyr
Gin
Thr
230
Arg
Pro
Thr
val
Thr
318
Thr
Gly
Asn

Ley

Gly
His
455
l.ei
Met

iie

Pro
440
Ile
Pro
Tyr

Gin

3108SEQPCE
Gin Ala vail Thr

Leu Ser Asn Thr
460
Phe Pro Arg Lys
475
Ser GIn Tyr Leu
490
Gly Tyr Tyr

PH20 NP _0011656492.1

Leu
Phe
Ile
TYr
55

Gly
His
Sar
Thr
Lay
135
val
Thy
Tyr
ASD
Trp
215
Ser
va'
Leu

Thr

Pro
295

Arg

Leu
Gin
Thr

Gin
375

Iie
Cys
val
40

Tyr

Ley
ey
Gly
260
tey
Arg
His
Pro
Phe

250
Leu

ey
val
Asn
360
Gin

Pro Asn val Pro
10

Tte Gly Gly Thr

25

Gly Thr Pro Arg

val Asp Arg Leu
60
Tie val His Gly
75
Arg Lys Sar Arg
90

Gly Leuw Ala val
1065

Asnt Trp Arg Pro

LYSs Ser Gln Wis
140
Lys Arg Asp Phe
155
Lys Leu Gly Lys
170

Phe Pro Asp Cys -~

185
His Cys Pro Pro

Trp Asn Asp Ser
220
val arg Ser Ser

Glu ser 1le Arg
250

Ile Tyr val Tyr |

265
Leu Glu Lauy Asp

Gly val ser Gly
300

Leu val Ser Cys !

315
Pro Tyr teu Ile
330
Ley Cys Lys Asn
345
Thr Tyr Leu His
Asn Gly Lys Phe

380
Page 229

Tyr
445
Thr
His
Asni

Leu

Asp
285
Ite

ASH
Gin
Ley

365
val

Ala Pro
Ser Ile
val Ser
Ile Cys

495

LYs
510

Leu Trp
15
Gln Pro
30
Asn Ile
Tyr Tyr
Leu Pro
Asp Ile
85
ASp Trp
Asp Tle
Gin Tyr
Arg Thr

Leu Arg
175

" AStt Thr

Ala lLeu
Asn Giy
ser Lys

255
Avg Leu

val
Leu
Thr
Pro
Gln

80
Ley

Tyr
Asn
Gly
160
Pro
His
Gln
Ty
Ala

240
Leu

Glu
320
l.eu
Cys
Tir

Gly



Lys
385
Ser
val
val
ASD
Ala
465
Phe

<210
<211>
212>
<213>

Pro
Cys
Arg
Lau
AsD
450
Pra

Leu

<220>

<223
<400

Met
1
Ser

Asn
65

LYsS
Gly
Gly
Lys
Tie
145
Lys
Ile
Glu
Phe
Tyr
225
Ile
Thr
Pro
va'
Ata
305
ASD

Ile

Gly
Ser
Lel
Ley
50

val
Thr
TVYr
Ile
Asp
130
AsD

His

Ser
250
Arg
Leu

val

Asn
435
Thr

Pro

209
540
BRT
Vulpes vulipes

209

val
Gly
Thr
35

Trp
Gln
val
Ty
Fro

115
Ile

Trp
Ile

Leu

5 Ala

195
Arg

Tyr
Giu
Leu
Thr
275
LYS
Pro
val

MeT

Leu Glu

Thr Asn
405

val Asn

420

Phe Pro

Ser GIn
Sar Ser

Ser Tle
485

Pracursor Red

Leu Arg
5
Thr Thr
20 )
Gin Glu
Gly Trp
el Asp

vat Gly
a5

#ro His I

160
Gin Leu

Ser His

ASp Ser

ASD
360
val
val
Ser
ASN
His
470
Phe

Tyr

Trp
150

s Glu

Thr

Tyr

" Lys

230
ASH

Ser

Tyr
ASD
The
310
Iie

Ser

Leu Glin
Ala Cys
Cys Thr
Leu Asp
440
Gin Asp
455
Tie teu

s5er Gin

PHZ20

Glin Asn

v Ala val

Arg Ala

Ala pPro
55

Asn Leu i

Gly 1le
ASN LYS
ser Leu
ie glu
135

Arg Pro
Gin Ser

Glu val

5 Phe Met

Leu Trp
215
Asn Pro

Glu
Lys
Ala
425
Asp
Ser
Pro

His

Leu
265
ASN
His

Leu

Leu
345

310865eQPCL

Phe
ASD
410
Asn
ASD
Il
Lys

TFQ
490

phe
10

Ie
Pro
Gly
Ser
Tle
30

Th

Lys

ASp S

Trp

Asp
170
Gin

Giu T

Phe
Tvyr

ASD
250

LYS S

Arg
Pro
Leu
val

330
Thr

ser
385
Arg
ASD
ASp
Sar
ASD

475
Lys

Leuy
Leu

75
Phe

His

Leu
Thr
315
Sar

Glu

Lys
Leuy
Tla
Glu
ASD
460

Leu

Tyr

Arg

Leu

Cys
60

ite
Tyr
Lys
Leu
Met
144
Arg
Ala
Ala
Ley
Leuy
220
Gly

Leu

Pro
300
TV
Leu

Asn

Page 230

Pro
445
Ile
Sar

Let

Pro /#

Ala
Gly
Ala
His
ASp
125
Gly
ASnN
Gln
Gin
LYS
205
Tyr

Ser

Frp

s Leu

Glu
285
Ile

Leu -’

Gly

val

Phe
va'l
Tle
430
Pro
Thr
Trn

Lau

Lau

Ser
335
Tie

Cys
400
AsSn
Ala
Thr
Ser

Leu
480

Gly
APG
Ser
rha

Leu
80

g Leu

Gly
LYS
val
Pro
160
His
phe
Lys
Cys
ASD
240
Ser

Ser



31085EQPCL
Thr Glu teu Asp Thr Tyr Ile Lys Asn Lys Leu Asn Pro Tyr Ile Ile
355 360 365
Asn val Thr teu Ala Ala Lys Met Cys Ser Gin val Leu Cys Gin Asp
370 375 380
Giu Gly val Cys Ile Arg Lys His Trp Asn Ser Asn Asp Tyr Leu His
385 390 395 400
Leu Asn Pro val Aasn Phe Ala Iile Gln Leu Glu Arg Ser Giy Arg Tyr
405 410 415
Thr val GIn Gly Lys Pro Thr Leu Glu Asp Leu GiIn GIn Phe Ser Lys
420 425 430
Lys Phe Tyr Cys Ala Cys Tyr Ala Asn Thr His Cys Arg Glu Arg val
435 440 445
Asp Met Thr aAsp.Ile His Thr Ile Lys val Cys val Gly Glu Asp val
450 455 460
Cys Ile Asp val Tyr Leu Asn Leu vVal Pro Ser Gly His Ley Pro val
465 470 475 480
Trp Lys Gly Lys Tyr val Thr Ser Ser Asn Ile Phe Ser val Met Pro
485 480 495
Pro ata Thr Gly Pro Pro Cys val Pro Gly Arg Asp Leu Asn Arg Cys
500 505 510
Leu Lys Ala Arg Phe Ile val Glu Asp Asn Ser Lys Thr Thr Gln Thr
515 520 525
Gly Tyr Gin Ser Ile Tyr Lys Ash Lys Lys Gln
530 540

(¥
(S
WD

«210> 210
<211> 505
<212> PRT
<213» vulpes vuipes

<220>
<223> Mature Red Fox PH20 Q29152

<400> 210
Gln Glu Phe Arg Ala Pro Pro Phe 1le Pro Asn val Ser Phe Leu Trp
1 5 10 15
Gly Trp asn Ala Pro Thr Glu Leu Cys Ala Lys Arg rhe asn val Gln
20 25 3
Leu Asp Leu Asn Leu Phe Ser Lgu Iie Gly Ser Pro Leu Lys Thr val
' 35 4 45
val Gily GlIn Gly ITe ala Ile phe Tyr Ala Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro His Ile Asn Lys Thr Thr Gly Lys His val asn Gly Gly Tle pro
65 70 75 &80
Gin Lteu Gly Ser Leu Lys Lys His Leu Agp Lys Ata Lys Lys Asp Ile
a5 Y 95
ser His Tyr Tle Glu Thr Asp Ser Met Gly Leu aAla val Ile Asp Trp
100 105 110
Asp Ser Trp Arg Pro Asn Frp Ala Arg Asn Trp Arg Pro Lys His Iie
115 120 125
Tyr Lys Glu Gin Ser Ile Asp Leu Ala Glin Gln Gln His Ile His Leu
130 135 140
Asn Leu Thr Giu val Thr Gin Ile Ala Gln Ala Asp Phe Glu Lys ala
145 150 155 160
Ala Arg Cys Phe Met GlIn Glu Thr Leu Lys Leu Gly Lys Pha Leu Arg
165 170 175
Pro Asn Tyr Leu Trp Gly Phe Tyr Leu Tyr Pro Asp Cys Tyr Asn Tyr
180 185 180
Asn Tyr Lys Asn Pro Asn Tyr Asn Gly Ser Cys Tyr Asp Ile Giu Glu
193 200 205
Arg Arg Asn Asp Glu Tle Asp Trp Leu Trp Lys Giu Ser Thr Alz Leu
210 215 220
phe Pro Ser Ile Tyr Leu Lys Ser Lys Leu Lys Ser Ser pPro pPhe Thr
225 230 235 240
Ala teu Tyr val Arg Asn Arg val Leu Glu Ala T1e Arg val ser Lys
245 250 255
val Lvs Asp Tle Lys His Pro Leu Pro fle phe val Tyr Ala Arg Pro
Page 231



val
Asn
Trp
305
ASD
Leu
Cys
val
Gly
385
Cys
ASp
val
LYS
Gly
465
ATg

sSer

<210>
<211>
212>
<Z13>

Phe
Thr
290
Gly
Thr
Ala
Ile

ASN
370

Lys
Ala
Tie
Tyr
TV
450
oro

Pha

Ile

<220>

<223

Thr
275
Ile
ser
Tyr
Ala
ArY
355
Phe
Pro
Cys
His
Ley
435
val
Pro
ite

Tyr

211
585
PRT
ArtiTicial Sequence

Human

<400> 211

Asp
1
Glu
Gln
Phe
ser
65
ATG
Glu
Pro
ASD
Arg
145
Tyr
Cys

ser

Arg

Ata

His
Phe
Pro
35

LYS
His
Thr
Asn
Leu
115
Glu
Pro
Ala
Leu
LYS

195
Phe

Ley
Ser
Leu
310
Asn
Cys
Trp
Gln
Glu
390
ASN

Leu
val
295
Thr
Lys

Ser

Ley
375
Asp
Thr
val
Pro
Asn
455
Gly
ASH

LYS

Thr
280
Sep
Glu
Leu
Gln
sSer
360
Glu
lLeu
His
Cys
Ser
440
Tle
Arg

Ser

Lys

265
Tyr

e

Asn

3108sEQPCL

Leu
Gly
val
Pro
330
Leu
Asp
Ser
Gin
Arg
410
Gly

His

Serum Athumin (aa 25-609)

LYS
LYysS
20

Phe
Thr
Thr
Ty
Glu
160
vai
Glu
Tyr
Ala
Pro
180
Gln

LysS

Ser
5
Ala
Glu
Cys
Leu
Gly
85
Cys
ATy
Thr
rPhe
phe
165
LYS

Arg

Ala T

Giu
Leu
ASD
val
Phe
70

Giu
Phe
Pro
Phe
Tyr
150
Thir
Leu

Ley

val
val
His
Ala
55

Gly
Met
Leu
Glu
Ley
135
Ala
Glu

Asp

Ala

Ala
Leu
val
40

ASD
ASp
Ala
Gin
va'l
120
Lys
Pro
Cys
Giu
Cys

200
val

His
ITa
25

Lys
Glu
Lys
ASD
His
105
ASD
LYS
Glu
Cys
el
185
Ala

Ala

ArgQ
10

Ala
Leu
Ser
Lei
Cys
90

Lys
val
Tyr
Leu
Gin
170
Arg

Ser

ATy

Thr
val
Gin
315
Tyr
Cys
Tyr
Gly
phe
385
Glu
Glu
ey
Val
Asn

475
Thi

Phe
Phe
val
Ala
Cys
75

Cys
Asp
Met
Leu
Leu
155
Ala
ASD
Leay

Lel

Giu
Ser
360
Tle
ite
Gin
Leu
Arg

380
Sey

Pro
Met
450
Ay

GIn

LyS
Ala
Asn
GTu

60
Thr

ASP
Cys
Tyr
140
Phe
Ala
Glu
Gln

ser

Page 232

Asp
285
Gly
Cys
Iie
Asp
His
365
Tyr
Lys
val
val
val
445
Pro
Cys

Thr

ASD
Gln
Glu
45

ASD
vali
Lys
Asn
Thr
125
Giu
rhe
Asp
Gly
Lys

205
Gln

270
Asp

Tle
Thr
Asn
Glu

350
Lau

Leu
Tyr
val
Cys

Ala

Pro
110
Ala

Ala
LYS
Lys
120
Phe

Arg

Leu
val
Glu
val
335
Gly
Ash
val
Phe
Met
415
Iie

LYS

Gly
15

ey
Thr
ASD
Thr
Glu
95

Asn
rhe
Ala
Lys
Ala
175
Ala
Gly

Phe

val
Met
Lay
320
Thr
val
Prao
Gin
Tyr
400
Thr
Asp
Gly

Thr

Ala

480
Gin

Glu
GlIn
Glu
LYS
Leu
80

Pro
Leu
His
Arg
Arg
160
Ala
Ser
Gly

Pro



210
Lys Ala
225
val His

Arg Ala

Ser Lvys
Ile
290
Ala

Cys

Leu
305
Glu Ala

Arg His

Tyr Glu
Tyr
370
GIn Asn
385
Tyr

Leu

Lys Phe

Gln val ser

val Gly Ser
435
Glu Asp
450

Lys

Ala
Glu Thr
465
Leu

val Asn

Tyr val Pro
Thr
515

Glu

Cys

val
530
Ala

Lau
LYsS val
545
Ala

ASp Asp

Ata Ala ser

<210>
213>
<212>
<213>

212
1662
DNA
Homo

<220>
<223> HAS3
<400> 212

atgcoggtyge
gtgctgggtyg
cactacctagt
ctgtttgect
tececgegge
ttgcgcaagt
gragtggaty
ggcggcaccy
ggtgagacgy
agcacctict

Phe

Giu

215

val Ser

230

Glu
Leu
260
Lys
Glu

Asp

Cys
LYS
Cys
Glu

val

His Gly

Tyr
Glu

280
ASD

Cys

ASn
295

Glu Ser

310

ASD
ASD
340
Thr
Lys

ile

Phe

Ser

Phe
5 Gln

Leu
val
Lys
Asp

375
ASH

390

Gln
Thr
420
Lys
Tyr

Pro

Ala
Thr
Cys
ser

Ser

Leu
Leu
Lys
val

455
ASp

470

Arg

LysS
530
Leu Ser

Leu val

Mel ASD

Pro
Phe
Glu
Lys

Asp

Cys
ASN
Lys
His

535
Phe

550

Glu
565
Ala

Lys

Gln
580

sapiens

Thr

Ala

Cys

Lau

variant 1 cDNA

agctgacgac
gcatcctyge
cctrcggoot
tcetggagea
ggggctcggr
gootgegetco
gcaaccgeca
agcaggccgy
aggccagect
cgtgcarcat

agceetgegt
agcctatgtg
gtacggegec
ceggegeaty
ggcactgtgce
ggcocagoege
ggaggacgce
cttcerttyty
graggagyggco
gcagaagtgg

3108sEqQrPCE

va'l
235
Ley

Lys Leu
Ley
250
Glu

ASD
Cys Asn
265
Lys

Pro teu

Glu Met Pro
val
315

Leu

LYS ASp
Phe
330
Ley

Met
Ley Leu
345
Cys

Ala Ala

Phe Lys Pro
Pha
395
Tyr

Glu Leu

val Arg
410
Glu val
425

Pro

ser

Glu Ala

Leu Asn Gln

val Thr

LYS
475
Ala Leu
490
Thr

Ser
Glu Fhe
505
Arg &1n

Pro Lys Ala
val
555
Glu

Ala pPhe

Glu
570

Ala

Ley
585

gtggtgggca
acgggetacc
atcetgagec
cgacgtgeog
attgccgeat
afctccttcc
tacatoctgy
tggcgeagea
atggaccgty
ggaggcaage

> Lys

220

Thy Asp Leu

Glu Cys Ala

GIn Asp Ser
270
Glu Lys
285

ASD

Ley

Ala
300
Cys

Leu

Lys Asn

Tyr Glu Tyr
Ala
350

Pro

Arg Leu

Ala Asp

365
Leu val Glu

380
Giu

Gin Leu

Thr Lys Lys

Asn Leu

430
Met

Alrg
Arg
445
Cys

LyS

Leu
460
Cys

val

Cys Thr

Glu val Asp
His
510
Gln

Thr Phe
Lys
525
The Lys
540
Glu

Glu

Lys Cys

Gly Lys Lys

ccagectgtrt
agttcatcca
tgcacctgct
gecaggecoct
accaggagga
ctgacctcaa
acatcttcca
acttccatga
tgcgggatgt
gcgaggrcat

Page 233

Thr Lys
240
ASD ASD
255
Ile Ser
Ser

Proe ser

Ala
320
Arg

Tyr

Ala
335
Lvs Thr
His

Glu Pro

Glu
400
Pro

Gly

val
415
Gly Lys

Pro Cys

Leu His

Glu Ser
480
Glu Tthr
495
Ala Asp

Thr Ala

Gln Leu

Cys Lys
560
Leu val

575

tgreotggea
cacggaaaag
cattcagage
gaagctgecce
ccctgactac
ggtggtcatyg
cgaggtygcty
ggcaggcgag
ggtgcgggeo
gtacacggcc

50

120
180
240
300
360
420
480
540
600
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