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<160> 273
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<210> 1

<211> 509

<212> PRT

<213> Homo sapiens

<220>
<223> precursor human PH20

<400> 1
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Xa] Lys
1 5 10 5
Ser Ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu gge Pro Cys
20 25
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 g%s Leu Gly Lys Phe
50 55
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly val Thr ITe Phe Tyr val Asp Srg Leu
85 90 5
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly
100 105 110
Gly ITe Pro GIn Lys ITe Ser Leu GIn Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp ITle 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 Ash 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 GIn Glu Phe
180 185 190
Glu Lys 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 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 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 Leu Asn Thr Gln GIn Ser Pro val
260 265 270
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Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Phe

Ser

Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp
Tyr

Ile

<210> 2

<211>
<212>
<213>

<220>

<223>

<400> 2

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His

Lys

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr

Arg

Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala
Ash

Leu

474
PRT .
Homo sapiens

Phe
Asn

Met
35
Gln

Lys
195
ASn

Leu
Pro
Phe
Thr
Gly
340
Ash
Ala
Ile
Asnh
Lys
420
Ser
Thr
Phe
Ala

Phe
500

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys

Asp

Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Ser

485
Leu

Mature PH20

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala
Leu
165
Trp
Pro

Asp

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

470
Pro

Pro
Ser
Phe
Thr
Ile
70

Gln
val

Thr

Thr
150
val
Gly
Gly

Leu

Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser
val
455
Pro

Ser

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr

Ser

Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro
Thr

Ser

val
Phe
Phe
40

Phe
Gly
His
Asnh
Ala
120
Leu
Lys
Thr
Tyr
Asnh

200
Trp

Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Ser
505

cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

Leu
185
Gly

Leu

3085seqPCl

val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu
Ser

490
val

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser

Trp

Arg
Pro
Phe
315
Leu
Ser
Ash
val
Ser
395
Lys
Glu
Cys
Ile
Thr
475
Ala

Ala

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys

Asn
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Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu
Thr

Ser

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe

Glu

Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu
Met

Leu

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn

205
Ser

Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val

Thr

Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu

Ala

val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu



Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Ash
Ala
Ile
Asnh
Lys
385
Ser
Thr
Phe
Ala

Phe
465

210
Pro Ser

Tyr val
Asp Ala

Thr Asp
275

Phe Gly

290

Thr Leu

Tyr Met
Ala Lys

Arg Lys
355

Phe Ala

370

Pro Thr

Cys Tyr
Asp Ala

Leu Lys
435

Ser Pro

450

Leu Ile

<210> 3
<211> 482
<212> PRT

<213>

<220>

<223>

<400> 3

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys

val

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr
ITle Pro
115
Asp Ile
130
Asp Trp
Asp val

Gln Leu

Arg
Lys
260
Gln
Glu
ser
Glu
Met
340
Asn
Ile
Leu
ser
val
420
Pro

Ser

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln

Thr

TYyr

ser
180

Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp
Pro
Thr

Ser

Homo sapiens

Lys
5
Ser
Ash
Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu
Lys

165
Leu

Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Ash
Leu
Asp
390
Leu
val
Met
Leu

Ser
470

precursor soluble

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn

Thr

215
Asn

val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
Cys
Glu
Ser

455
val

Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr
440
Ala

Ala

rHUPH20

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg

Glu

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser

Ala

Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu
Thr

ser

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile

Thr
185

3085seqPCl

Gln Ser
235

Ala Ile

250

Phe Ala

Ser Gln
Ala Ser
Lys Ser
315
Tyr Ile
330
Cys Gln
Tyr Leu
Gly Lys
Phe Ser
395
Glu Lys
410
Asp Gly
Glu Pro
Met Phe

Leu

Phe Phe
Thr Phe
Pro val
Glu Phe
Ser Phe
75
Ile Phe
90
Thr Gly
Asp His
AsSp Asn
Trp Ala
155
Glu Leu

170
Glu Lys
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220
Pro

Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

Arg
Leu
Ile
Cys
Ile
Tyr
val
Leu
Leu
140
Arg
val

Ala

val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln

Lys

Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln

Gln
190

Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln

175
Glu

Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
Asn

Leu

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn

Phe



Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile

465
Phe

Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

TYyr

<210> 4

<211>
<212>
<213>

<220>

<223>

<400> 4

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr

Ser

Asn
Trp
Asp
Gly
50

TYyr
Lys
Phe
Glu
Lys
130
Leu

Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

447
PRT .
Homo sapiens

Phe
Asnh
Met
35

Gln
Ile
Ile
TYyr
Trp
115
Asn

Thr

Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Ash

Ala

Asn
Lys
420
Ser
Thr

Phe

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg

Glu

Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser

Ala

Asp Phe

His Leu
215

Lys Lys

230

Ash Asp

Ser Ile
val Arg

Ala Lys
295

Asp Gln

310

Gly Glu

Leu Ser
Met Glu

Lys Met
375

Lys Asnh

390

Ala Ile

Thr Leu
Tyr Ser
Ala val

455

Lys Pro
470

soluble rHuPH20 1-447

Pro Pro
Ser Glu
Phe Ser
Thr Ile
55

ITle Thr
70

Gln Asp
val Asp
Thr Trp
ITe Glu

135
Thr Glu

Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

val
Phe
Phe
40

Phe
Gly
His
Asnh
Ala
120
Leu

Lys

val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Met

Ile
cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

3085seqgPCl

Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln

Lys

Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Ash
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln

Gln
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Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln

140
Glu

Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn

Phe

Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val

Glu

Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln

Lys

Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480

Trp

Pro

Tyr
Pro
80

Ile
Trp
val

Leu



145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asnh

Ala

Asn
Lys
385
Ser
Thr

Phe

Lys
Asnh
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
TYyr
Ala
Arg
Phe
370
Pro
cys
Asp

Leu

<210> 5

<211>
<212>
<213>

<220>

<223>

<400> 5

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr

Ser
145

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys

130
Leu

Asp
His
Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

446
PRT .
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn

Thr

Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu
Ser
val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg

Glu

Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser

Ala

150
val Glu

Gly Tyr
Gly Tyr

Leu Ser
215

Leu Ash

230

Arg val

Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu
390
Leu Ser
val Cys

Met Glu

soluble rHuPH20 1-446

Pro Pro
Ser Glu
Phe Ser

Thr Ile
55

Ile Thr

70

Gln Asp

val Asp
Thr Trp
ITe Glu

135

Thr Glu
150

Thr
Tyr
Asnh
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu

Lys

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

425
Glu

Cys
Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

3085seqPCl

155
Lys Leu
170
Phe Pro

Ser Cys
Trp Asn

Gln Ser
235

Ala Ile

250

Phe Ala

ser Gln
Ala Ser

Lys Ser
315

Tyr Ile

330

Cys GIn

Tyr Leu
Gly Lys

Phe Ser
395

Glu Lys

410

Asp Gly

Glu Pro

Pro Asn
10
Leu Gly

Gly Ser
val Asp
Thr val
75

Asp Lys
90

Gly Met
Asn Trp
GIn GIn

Lys Gln
155
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Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln

140
Glu

Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn

Phe

Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
val

Glu

Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln

Lys

160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Trp

Pro

Tyr
Pro
Ile
Trp
val
Leu

Ala
160



Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser
Thr

Phe

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

Leu

<210> 6

<211>
<212>
<213>

<220>

<223>

<400> 6

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser

145
Gly

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu

Lys

Asp

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

445
PRT .
Homo sapiens

Phe
Asn
Met

35
Gln

Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu

Ser

Met
340
Asn
Ile
Leu
Ser
val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu

Phe

Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala

Leu

val Glu
Gly Tyr
Gly Tyr

Leu Ser
215

Leu Asn

230

Arg val

Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu
390
Leu Ser
val Cys

Met Glu

solubTle rHuPH20 1-445

Pro Pro
Ser Glu
Phe Ser

Thr Ile
55

ITle Thr

70

Gln Asp

val Asp
Thr Trp

ITe Glu
135

Thr Glu

150

val Glu

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

Thr
440

val
Phe
Phe
40

Phe
Gly
His
Asnh
Ala
120
Leu
Lys

Thr

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

425
Glu

cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala

Ile
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Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys

Lys

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

Pro

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln

155
Leu

Page 6

Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu

Gly

Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe

Lys

Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu

Leu

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

415
Asp

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys

Leu

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg



Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asnh

Ala

Asn
Lys
385
Ser
Thr

Phe

Asnh
Tyr
Arg
210
Pro
TYyr
Asp
Thr
Phe
290
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
65
Gln
Thr
Glu
Tyr
Ser

145
Gly

Asnh
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu

Lys

Lys
195
Asn
sSer
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
TYyr
Ala

Lys
435

444
PRT )
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr

Asp

Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
sSer
Glu
Met

340
Asn

Leu
Ser
val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu

Phe

165
Trp

Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala

Leu
165

Gly Tyr
Gly Tyr

Leu Ser
215

Leu Ash

230

Arg val

Pro Leu
Leu Lys
val Ala
295
Met Arg
310
ITe Leu
Ser Gln
Asnh Ser
Leu Glu
375
Asp Leu
390
Leu Ser
val Cys

Met Glu

soluble rHuPH20 1-444

Pro Pro
Ser Glu
Phe Ser

Thr Ile
55

Ile Thr

70

Gln Asp

val Asp
Thr Trp

ITe Glu
135

Thr Glu

150

val Glu

Tyr
Asnh
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys

Thr

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

425
Glu

Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

3085seqPCl

170
Phe

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

Glu

Pro
10

Leu
Gly
val
Thr
Asp
Gly
Asn
Gln
Lys

Lys
170

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

Pro

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln

155
Leu

Page 7

Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu

Gly

Cys
Asn
205
ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe

Lys

Tyr
190
val
Thr
Ala
ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu

Leu

175
Asn

Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys

415
Asp

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys

Leu
175

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg



Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser
Thr

Phe

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

Leu

<210> 8

<211>
<212>
<213>

<220>

<223>

<400> 8

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys

Asn

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

443
PRT .
Homo sapiens

Phe

Asn

Leu
180
Lys
Asp
Ile
Arg
Lys

260
Gln

Ser
Glu
Met

340
Asn

Leu
Ser
val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe

Leu

Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp

Gln

Thr
405
Asp

Pro

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala
Leu

165
Trp

Gly Tyr
Gly Tyr

Leu Ser
215

Leu Asn

230

Arg val

Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu
390
Leu Ser
val Cys

Met Glu

soluble rHuPH20 1-443

Pro Pro
Ser Glu
Phe Ser

Thr Ile
55

ITle Thr

70

Gln Asp

val Asp

Thr Trp

Ile Glu
135

Thr Glu

150

val Glu

Gly Tyr

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

Thr
440

val
Phe
Phe
40

Phe

Gly

Asnh
Ala
120
Leu
Lys
Thr

Tyr

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

425
Glu

cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

Leu

3085seqPCl

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

Glu

Pro
10

Leu
Gly
val
Thr
Asp
Gly
Asn
Gln
Lys
Lys

170
Phe

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

Pro

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu

Pro

Page 8

Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly

Asp

Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys

cys

Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu

Tyr

Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys

415
Asp

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu

175
Asn

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg



Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Ash

Ala

ASn
Lys
385
Ser

Thr

Phe

TYyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro

Cys

Asp

Leu

<210> 9

<211>
<212>
<213>

<220>

<223>

<400> 9

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys

Asn

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr

Tyr

Ala

Lys
435

442
PRT .
Homo sapiens

Phe

Asn

180
Lys

Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu
Ser
val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe

Leu

Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr

405
Asp

Pro

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala
Leu

165
Trp

Gly Tyr

Leu Ser
215

Leu Ash

230

Arg val

Pro Leu
Leu Lys
val Ala
295
Met Arg
310
ITe Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu
390
Leu Ser
val Cys

Met Glu

soluble rHuPH20 1-442

Pro Pro
Ser Glu
Phe Ser

Thr Ile
55

ITle Thr

70

Gln Asp

val Asp

Thr Trp

Ile Glu
135

Thr Glu

150

val Glu

Gly Tyr

Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu

Cys

Thr
440

val
Phe
Phe
40

Phe

Gly

Asnh
Ala
120
Leu
Lys
Thr

Tyr

185
Gly

Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

Ile
cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile

Leu

3085seqPCl

Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu

410
Asp

Glu

Pro
10

Leu
Gly
val
Thr
Asp
Gly
Asn
Gln
Lys
Lys

170
Phe

Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly

Pro

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu

Pro

Page 9

Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu

Ala

val

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly

Asp

Asn
205
sSer
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys

cys

190
val

Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu

Tyr

Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys

415
Asp

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu

175
Asn

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His



His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Ash
Ala
Ile
Asnh
Lys
385
Ser
Thr

Phe

Tyr Lys
195

Arg Asn

210

Pro Ser

Tyr val
Asp Ala
Thr Asp
275
Phe Gly
290
Thr Leu
Tyr Met
Ala Lys
Arg Lys
355
Phe Ala
370
Pro Thr
Cys Tyr
Asp Ala

Leu Lys
435

<210> 10
<211> 450
<212> PRT

<213>

<220>

<223>

<400> 10

Met
1
Ala
Met
Thr
Asp
65
Phe
Tyr
Gln
Leu
Trp
145
Ile

Trp

Arg Pro
Ala His

Thr Gln
35

Ile Trp

50

val Asp

Arg Gly
Pro Tyr
Asn Ala
115
Ala Ala
130
Glu Ala
Tyr Arg

Leu Ala

180
Lys Pro

Asp Asp
Ile Tyr

Arg Asn
245

Lys Ser

260

Gln val

Glu Thr
Ser Ile

Glu Thr
325

Met Cys

340

Asn Trp

Ile GIn
Leu Glu

Ser Thr
405

val Asp

420

Pro Pro

Bos taurus

hyaluronidase

Phe ser
5

Leu Leu

20

Gly ser

Asn Ala
Ile Ser

Pro Asn
85

Tyr Thr

100

Ser Leu

Met Pro
Trp Arg
Gln Arg

165

Pro Arg
180

Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Ash
Leu
Asp
390
Leu
val

Met

Leu
Pro
Arg
Ash
Ile
70

Met
Ser
Ash
Glu
Pro
150
Ser

val

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

Glu

Glu
val
Asp
Thr
55

Phe
Thr
Ala
Ala
Pro
135
Arg
Arg

Glu

Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

val
Cys
Pro
40

Glu
Asp
Ile
Gly
His
120
Arg
Trp
Ala

Ala

185
Gly

Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

Ser
Thr
25

val
Trp
val
Phe
Glu
105
Leu
Phe
Ala
Leu

Ala
185

3085seqPCl

Ser Cys
Trp Asn

Gln Ser
235

Ala Ile

250

Phe Ala

ser Gln
Ala Ser

Lys Ser
315

Tyr Ile

330

Cys GIn

Tyr Leu
Gly Lys

Phe ser
395

Glu Lys

410

Asp Gly

Glu

Leu His
10
Leu Phe

val Pro
Cys Met

val Thr
75

Tyr Ser

90

Pro val

Ala Arg
Ser Gly
Phe Asn

155
val Gln

170
Ala Gln

Page 10

Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

val

Leu
Leu
Asn
Lys
60

Asn
Ser
Phe
Thr
Leu
140
Trp
Lys

Asp

Asn
205
sSer
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Pro
Asn
Gln
45

Lys
Pro
Gln
Gly
Phe
125
Ala
Asp
Gln

Gln

190
val

Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val

Ile
430

Trp
Leu
30

Pro
His
Gly
Leu
Gly
110
Gln
val
Thr
His

Phe
190

Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys

415
Asp

Ala
15

Leu
Phe
Gly
Gln
Gly
95

Leu
Asp
Ile
Lys
Pro

175
Glu

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Met
Ser
Thr
val
Thr
80

Thr
Pro
Ile
Asp
Asp
160
Asp

Gly



Ala
Arg
Tyr
225
Cys
Leu
Thr
Ala
Phe
305
Ser
val
Glu
Gly
Ala
385
Ser
Gly
Cys

Met

Ala
Pro
210
Asp
Ala
Tyr
Gln
Gly
290
Tyr
Leu
Ser
Tyr
Ala
370
Arg
Phe
Ala
Arg

Trp
450

<210> 11
<211> 55
<212> PR

<213>

<220>
<223> PH

<400> 11

Met
1
Ser
Cys
Phe
Phe
65
Gln
Leu
Gly
Lys
val
145
Pro

Asn

Arg
Ser
Leu
Leu
50

Gln
Lys
Gly
Gly
Asn
130
Ile
Lys

Pro

Glu
195
Gln
Phe
Gln
Pro
Met
275
Ala
Asp
Gly
Trp
val
355
Arg
Arg
Ser
Leu

Cys
435

3
T

20

Met
Gly
Ala
35

Trp
Leu
Ser
TYyr
Ile
115
Asp
Asp
Asp

Gln

Glu
Gly
Lys
Asn
Ser
260
Phe
Gly
Met
Glu
Leu
340
Asp
Leu
Pro
Ile
Ser

420
Tyr

Bos taurus

Leu
Thr
20

Leu
Ala
Pro
Ala
Tyr

100
Pro

Trp
val

Leu

Trp
Leu
Ser
Asp
245
Ile
val
Asp
Thr
Ser
325
Ser
Thr
Cys
Ser
Lys
405
Leu

Arg

Arg
Pro
Asp
Trp
Pro
Thr
85

Pro
Gln
Ala
Glu
TYyr

165
Ser

Met
Trp
Pro
230
Gln
Tyr
Gln
Pro
Ash
310
Ala
Thr
Thr
Ser
Tyr
390
Pro
Glu

Gly

Arg
Gln
Phe
Asnh
Asp
70

Gly
His
Leu
Tyr
Asnh
150
Arg

Phe

Ala
Gly
215
Asn
Leu
Leu
His
Lys
295
His
Ala
Ser
Leu
Gln
375
Pro
Thr
Asp

Trp

His
Ala
Arg
Ala
55

Leu

Gln

Gly
Tyr
135
Trp
Asp

Pro

Gly
200
Phe
Tyr
Gly
Pro
Arg
280
Leu
Phe
Gln
Thr
Gly
360
val
Lys
Pro
Arg

Arg
440

His
val
Ala
40

Pro
Arg
Phe
Asp
Asnh
120
Ile
Arg
Glu

Glu

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

425
Gly

Phe
25

Pro
val

Leu

Glu
105
Leu
Pro
Pro
Ser

Ala

3085seqPCl
Thr Leu Lys Leu

Asn
Gly
Leu
250
Ala
Ala
val
Pro
Ala
330
Glu
Ser
Cys
Arg
Gly
410
Arg

Thr

Ser
10

Thr
Pro
Glu
Phe
Thr
90

Lys
Lys
Asn
Thr
val

170
Ser

Page 11

Phe
Arg
235
Trp
Leu
Glu
Leu
Ala
315
Ala
Ser
Ile
Ser
Leu
395
Gly
Met

Arg

Phe
Phe
Leu
Arg
Ser
75

Leu
Thr
Ser
Asp
Trp
155
Glu

Lys

Pro
220
Cys
Gly
Glu
Ala
Pro
300
Glu
Gly
Cys
Leu
Gly
380
Ile
Pro
Ala

Cys

Arg
Leu
Ile
Cys
val
Phe
Gly
His
ser
140
Ala

Leu

Ile

Gly
205
Glu
Pro
Gln
Gly
Phe
285
Tyr
Glu
val
Gln
Asn
365
His
Leu
Leu
val

Glu
445

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

Ala

Gln
Cys
Leu
Ser
Thr
270
Arg
Met
Leu
val
Ala
350
val
Gly
Asn
Thr
Glu

430
Gln

Phe
Leu
30

Asn
Asn
Gly
Ala
Thr
110
Glu
Gly
Asn
Leu

Lys

Ala
Tyr
Asn
Arg
255
Lys
val
Gln
Glu
Leu
335
Ile
Thr
Arg
Ser
Leu
415
Phe

Trp

Ala
15

Pro
Thr
Arg
Ser
Asp
val
Lys
Leu
Trp
Gln

175
val

Leu
Asn
Ile
240
Ala
Lys
Ala
Leu
His
320
Trp
Lys
Ser
Cys
Thr

400
Gln

Gly

Gly
cys

Ser



Phe GI

Lys Le
21
Cys Ty
225
Asp Va

Ser Th
Thr G1

Arg Le
29
Tyr Al
305
Gly As

Gly I1
Cys Me

ITe As
37
Asn GI1
385
His Le

Tyr Th
Asp Th

val As
45
Ile Cy
465
Ser GI

Thr Th
Cys Le

Ala Cy
53

Gln As

545

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

<220>
<223>

<400>

Ser GI1
1

Phe Me

Asn I

Ile Ph

50
Gly Ly
65

180
u Thr Ala Gly Lys
195
u Leu Arg Pro Asn
0
r Asn His Asn His
230
1 Glu Lys Arg Arg
245
r Ala Leu Phe Pro
260
n Asn Ala Ala Leu
275
u Ser Lys Ile Ala
0
a Arg Pro val Phe
310
p Leu val Asn Ser
325
e Ile Met Trp Gly
340
t Asn Leu Gly Thr
355
n val Thr Leu Ala
0
u Gly val Cys Thr
390
u Asn Pro Met Asn
405
r val Pro Gly Thr
420
r Phe Tyr Cys Ser
435
p ITe Lys Asn val
0
s ITe Asp Ser Pro
470
n Glu Ala Ser Thr
485
r Ala Thr val Ser
500
u Lys val Arg Cys
515
s GlIn Ser val Lys

0

n ITe Lys Asn Gln
550

12

331

PRT

Vespula vulgaris

hyaluronidase A

12
u Arg Pro Lys Arg
5
t Cys His Gln Tyr
20
e Lys Arg Asn Ser
35
e Tyr Asp Pro Gly

s Tyr Lys Lys Arg
70

Ser
His
215
Ash
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
Asp
Lys
Glu

55
Asn

Phe
200
Leu
Gln
Asp
val
val
280
val
Asp
Gly
Leu
Leu
360
Lys
Lys
Ala
Thr
Tyr
440
Ser
Lys
Thr
Cys
Glu
520
Lys

Thr

Phe
Leu
Asp
40

Phe

Gly

185
Met

Trp
Pro
Asp
Tyr
265
Arg
Glu
Gly
Glu
Ash
345
Ash
Met
His
Ile
Leu
425
Ala
val
Leu
Phe
Thr
505
val
Ash

Tyr

Asn
Tyr
25

Asp
Pro

Gly

3085seqPCl

Gln
Gly
Thr
Leu
250
Leu
Asn
Ser
Ser
Ile
330
Leu
Thr
Cys
Trp
Gln
410
Glu
Asn
Asn
Gln
Ser
490
Pro
Ile

Ile

Ile
10

Phe
Phe
Ala

val

Page 12

Glu
Tyr
Tyr
235
Glu
Asnh
Arg
Pro
Ser
315
val
Ser
Thr
Ser
Asnh
395
Thr
Asp
Ile
val
Pro
475
Ser
Glu
Pro

Ser

Tyr
Asp
Gln
Leu

Pro
75

Thr
Tyr
220
Asn
Trp
Ile
val
Leu
300
Thr
ser
Leu
Leu
Gln
380
Ser
Gly
Leu
His
Cys
460
Ser
Ile
Lys
Asn

Tyr
540

Trp
Glu
Gly
Leu

60
Gln

Leu
205
Leu
Gly
Leu
Arg
Gln
285
Pro
Tyr
Leu
Ser
Asn
365
val
ser
Glu
Gln
Cys
445
Met
Asp
Ser
His
val

525
Gln

Asn
val
Asp
45

Ser

Glu

190
Lys

Phe
Asn
Trp
Leu
270
Glu
val
Leu
Gly
Met
350
Pro
Leu
Asp
Gly
Lys
430
Lys
Ala
His
Pro
Ser
510
Thr

Ser

val
Thr
30

Lys
Leu

Gly

Leu
Pro
Cys
Lys
255
Lys
Ala
Phe
Ser
Ala
335
Gln
Tyr
Cys
Tyr
Gly
415
Phe
Lys
Glu
Ser
ser
495
Pro
Gln

Pro

Pro
15

Asn
Ile
Lys

Asn

Gly
Asp
Pro
240
Glu
Ser
Ile
val
Gln
320
Ser
Ser

Ile

Leu
400
Lys
Ser
Arg
Asp
Ser
480
Thr
Glu
Lys

Ile

Thr
Phe
Ala
Asp

Ile
80



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

305
Pro

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

Ile
Arg
Ile
Ile
130
Glu
Glu
Gly
val
Trp
210
Gln
Lys
Leu
Thr
Gly

290
Ser

<220>

<223>
<400>

Asp
1
Pro
Gln
Ile
Lys
65
Asn
Tyr
Trp
Asp
Ser
145
Ile
Thr

Asp

13

340
PRT
Vespula vulgaris

His
Asn
Phe
115
Asp
Leu
Glu
Tyr
Pro
195
Leu
Glu
Glu
Ser
Glu
275
Asp
Lys

Ala

Leu
Phe
100
Arg

Leu

Thr
Tyr
180
Glu
Phe
Leu
Ala
Tyr
260
Thr
Gly
Cys

Ile

Gln
85

Ser
Gln
val
Ala
Leu
165
Gly
Ccys
Ash
Thr
val
245
Trp
Asp
Ile
Lys

Asn
325

hyaluronidase

13

Arg Thr Ile Trp
5

Thr
Phe
Ser
50

Asn
Leu
Pro
Arg
Ile
130
Met
Phe
Glu

Lys

His
Asnh
35

Leu
Gly
Thr
Lys
Pro
115
Ser
Ile
Met
Trp

Pro

Phe
20

Ile
Phe
Thr
Ile
Lys

100
Ile

Glu
Glu
Gly

180
Ser

Cys
Lys
Tyr
Tyr
His
85

Ile
Phe
Asp
Lys
Lys
165
Tyr

Phe

Lys
Gly
Asn
Arg
Ser
150
Lys
Tyr
Asp
Asn
Pro
230
Arg
Trp
val
Ile
Arg

310
val

Pro
His
Tyr
Asp
Glu
70

Leu
Ala
Arg
Leu
Glu

150
Thr

Asp

Phe
Ile
Trp
Asn
135
Lys
Leu
Pro
val
Gln
215
Asp
Ile
Tyr
Lys
Ile
295
Leu

Thr

Lys
Ash
Asnh
Pro
55

Ile
Glu
Gly
Arg
val
135
Ala
Leu
Gly

cys

Ile
Gly
Gly
120
Glu
Arg
Ala
Tyr
Thr
200
Ash
Gln
Ser
val
Lys
280
Trp
Gln

Glu

Lys
Phe
Ser
40

Gly
Arg
Gln
Gly
Asn
120
Arg
Ser
Lys
Tyr

Asp

Glu
val
105
Asn
His
Phe
Lys
Cys
185
Ala
val
Arg
Ash
Tyr
265
Thr
Gly
Asp

Ala

Gly
Gly
25

Met
Asnh
Asnh
Phe
Ile
105
val
Lys
Asnh
Leu
Pro

185
Ala

3085seqPCl

Asn
90

Ile
Met
Pro
Glu
Lys
170
Phe
Met
Leu
Ile
Ash
250
Gln
Phe
Ser
Tyr

val
330

Phe
10

val
Asnh
Phe
Glu
Thr
90

Gly
Asp
Glu
Arg
Ala
170
His

Leu

Leu Asp
Asp Phe
Lys Ile

Thr Trp
140

Lys Tyr

155

Thr Arg

AsSn Met
His Glu

Leu Pro
220

Gly Leu

235

Leu Lys

Asp Glu
GIn Glu
Ser Ser

300
Leu Leu

315
Asn

Ser Ile
Tyr Phe
Asn Phe
Pro Ser
60
Gly val
75
Lys Glu
val Ile
Asnh Leu
His Pro
140
Phe Glu
155
Lys Glu
Cys Leu

Ser Met

Page 13

Lys
Glu
His
125
Asn
Ala
Lys
Ser
Asn
205
Ser
val
His
Thr
Ile
285
Asp

Thr

Tyr
Lys
Arg
45

Met
Pro
Leu
His
Lys
125
Lys
Thr
Ile
Ser

Ser

Ile
Arg
110
Lys
Lys
Arg
Gln
Pro
190
Asp
val
Gln
Ser
Asn
270
val
val

val

Trp
Glu
30

Gly
val
Gln
Asp
Phe
110
Ile
Trp
Ser
Arg
Gly

190
Glu

Tyr
95

Trp
Asn
Lys
Phe
Ala
175
Asn
Lys
Tyr
Gly
Pro
255
Thr
Ile
Asn

Leu

Asn
15

Leu
Glu
Leu
Lys
Glu
95

His
Asn
Asp
Ala
Lys
175
Ser

Asn

Pro
Arg
Phe
Met
Phe
160
Asp
Asn
Met
val
Arg
240
Lys
Phe
Asn

Ser

Gly
320

Lys
Thr
Leu
Gly
80

Ile
Asn
Lys
Lys
Lys
160
Lys
Thr

Asp



Lys
Tyr
225
Glu
Pro
Ile
Thr
Thr
305
Leu

Pro

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

Met
210
Leu
Arg
Lys
Phe
Asn
290
Asp
Gly

Leu

<220>

<223>
<400>

Met
1

Leu
Thr
val
Ser
65

Glu
Lys
Leu
Asn
Glu
145
Tyr
Asp
Gly
Pro
Thr
225
Asn
Ser
val

Thr

Ser
Met
Pro
Pro
50

Glu
Glu
Asp
Gly
Gln
130
Ser
Lys
Asp
Gln
Ala
210
Pro
Asp
val
Gly

Ser
290

14

382
PRT
Apis mellifera

195
Ser

Lys
Leu
val
Leu
275
Gly
Arg

Pro

Asn

Arg
Leu
Asp
35

Thr
Lys
Ile
Pro
Asn
115
Ile
Trp
Lys
Gln
Leu
195
Ala
Asn
Lys
Tyr
Gly

275
Arg

Trp Leu
Asn val

Lys Glu
245

Leu Pro

260

Thr Glu

Ala Asp
Lys Arg
Ile Ala

325

Phe
340

hyaluronidase

14

Pro Leu
5

Ala Pro

20

Asn Asn

Phe Met
Tyr Gly

Ala Ile
85

Asn Gly

100

Leu Thr

Pro Asp
Arg Pro

Leu Ser
165

Arg val

180

Phe Met

Asn Trp

Gln Pro

Met Ser
245

Leu Arg

260

Arg val

Lys Lys

Phe
Leu
230
Ala
Tyr
Ala
Gly
Cys

310
Phe

val
Ile
Lys
Ccys
Ile
70

Leu
Ash
Lys
Lys
Ile
150
val
Glu
Glu
Gly
Ser
230
Trp
Trp
Lys

val

Asnh
215
Lys
Ile
Trp
Asp
Ile
295
Glu

Lys

Asn
Thr
His
55

Leu
Tyr
val
His
Ser

135
Phe

Gln
Glu
Tyr
215
Ala
Leu
Ash
Glu

Leu
295

200
Asn

Pro
Arg
Trp
val
280
Ile
Lys

val

Thr
Ala
val
40

Lys
Gln
Asp
val
Leu
120
Phe
Arg
val
Glu
Thr
200
Tyr
Gln
Phe
Leu
Ala

280
Pro

Gln
Asp
Ile
Tyr
265
Lys
Ile
Leu

Thr

Glu
Leu
25

Arg
Tyr
Ash
Pro
Ala
105
Gln
Pro
Gln
val
Ala
185
Leu
Ala
Cys
Glu
Thr
265
Leu

Tyr

3085seqPCl

Asn
Glu
Ser
250
Thr
Ash
Trp
Lys

Lys
330

Gly
10

Leu
Glu
Gly
Trp
Gly
90

Arg
val
Gly
Asn
Arg
170
Lys
Lys
Tyr
Glu
Ser
250
Ser
Arg

Tyr

Page 14

val
Lys
235
Lys
Tyr
Thr
Gly
Glu

315
Ala

Met
Leu
Phe
Leu
Met
75

Met
Asn
Phe
val
Trp
155
Arg
Arg
Ala
Pro
Ala
235
Glu
Gly
Ile

Trp

Leu
220
Ile
Asn
Gln
Phe
val
300
Tyr

val

Met
Gly
Asn
Arg
60

Asp
Phe
Gly
Arg
Gly
140
Ala
Glu
Arg
Ala
Tyr
220
Thr
Asp
Glu
Ala

Tyr
300

205
Leu

His
Phe
Asp
Lys
285
ser
Leu

Lys

Ile
Phe
val
45

Phe
Lys
Pro
Gly
Asp
125
val
Ser
His
Phe
Lys
205
Cys
Thr
val
Arg
Arg

285
Lys

Pro
Leu
Lys
Lys
270
Glu
Tyr
Met

Glu

Gly
val
30

Tyr
Glu
Phe
Ala
val

110
His

Leu
Pro
Glu
190
Arg
Tyr
Met
Leu
val
270
Gln

Tyr

Ser
val
His
255
Glu
Ile
Glu
Lys

Asn
335

val
15

Gln
Trp
Glu
Arg
Leu
95

Pro
Leu
Asp
Gln
Phe
175
Lys
Met
Asn
Gln
Leu
255
Gly
Met

Gln

Ile
Gln
240
Leu
Ser
Leu
Leu
Ile

320
Thr

Leu
Ser
Asn
val
Gly
80

Leu
Gln
Ile
Phe
Pro
160
Trp
Tyr
Arg
Leu
Glu
240
Pro
Leu
Thr

Asp



Arg
305
Lys
Asp
Asn

Ala

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

Arg
Ile
Asp
Asn

Asn
370

<220>

<223>
<400>

Ser
1

Phe
Asnh
Ile
Gly
65

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

305
Pro

<210> 16

Glu
Met
Ile
Phe
50

Asn
Ile
Arg
Ile
Ile
130
Glu
Glu
Gly
val
Trp
210
His
Lys
Leu
Thr
Gly

290
Ser

15

331
PRT
Dolichovespula maculata

Asp
Thr

Glu
355
Asp

Arg
Cys
Lys
35

TYyr
TYyr
His
Asn
Phe
115
Asp
Leu
Glu
Tyr
Pro
195
Leu
Glu
Glu
Ser
Glu
275
Asp
Lys

Thr

<211> 367
<212> PRT

Thr
Asp
Asn
340
Leu

Arg

Pro
His
20

His
Asp
Lys
Leu
Phe
100
Arg
Leu
Glu
Thr
TYyr
180
Asp
Phe
Leu
Ala
TYyr
260
Thr
Gly
cys

val

Asp
Leu
325
Thr
Gly

Leu

hyaluronidase

15

Lys
5

Gln
Asn
Pro
Ile
Gln
85

Asn
Gln
val
Ala
Leu
165
Gly
cys
Asnh
Thr
val
245
Trp
Asp
Ile
Lys

Asn
325

Leu
310
Gly
Lys
Pro

Thr

Arg
Tyr
Ser
Gly
Arg
70

Arg
Gly
Asn
Arg
Ser
150
Lys
Tyr
Asp
Asn
Pro
230
Arg
Trp

val

Arg
310
val

ser
Ala
Ala
Ala

val
375

val
Gly
Lys
Glu
55

Ash

Phe

Trp
Asnh
135
Lys
Leu
Pro
Ala
Gln
215
Asp
Ile
Tyr
Lys
Ile
295
Leu

Thr

Arg
Asp
Lys
val

360
Asp

Phe
Leu
Asp
40

Phe
Gly
Ile
Gly
Gly
120
Glu
Arg
Ala
Tyr
Thr
200
Asnh
Gln
Ser
val
Lys
280
Trp
Arg

Glu

Ala
Gly
Cys
345
Lys

val

Ash
Tyr
25

Asp
Pro
Gly
Glu
val

105
Asn

Phe
Lys
Cys
185
Ala
val
Arg
Asn
Tyr
265
Thr
Gly
Glu

Thr

3085seqPCl

Asp
Phe
330
Leu
Arg

ser

Ile
10

Phe
Phe
Ala
val
Asn
90

Ile
Met
Pro
Glu
Lys
170
Phe
Met
Leu
val
Asn
250
Gln
Phe
Ser
Tyr

val
330

Page 15

Leu
315
Ile
Gln
Ile

val

Tyr
Asp
Gln
Leu
Pro
75

Leu
Asp
Met
Phe
Lys
155
Thr
Asn
Leu
Leu
Gly
235
Leu
Asp
Gln
Ser
Leu

315
Asn

Glu
Ile
Phe
Ala

Asp
380

Trp
Glu
Gly
Leu
60

Gln
Asp
Phe
Ile
Trp
140
Tyr
Arg
Met
Glu
Pro
220
Leu
Lys
Asp
Glu
Ser

300
Leu

Ala
Trp
Arg
Leu

365
Gln

Asn
val
Asp
45

Pro
Glu
Lys
Glu
His
125
Asp
Ala
Lys
Ser
Asn
205
Ser
val
His
Thr
Ile
285
Asp

Thr

Thr
Gly
Glu
350
Asn

val

val
Thr
30

Lys
Leu
Gly
Thr
Arg
110
Lys
Lys
Arg
Gln
Pro
190
Asp
val
Gln
Ser
Asn
270
Ala
val

val

Leu
ser
335
Tyr

Asn

Pro
15

Asn
Ile
Lys
Asn
Tyr
95

Trp
Lys
Lys
Leu
Ala
175
Asn
Lys
Tyr
Gly
Pro
255
Thr
Ile
Asn

Leu

Arg
320
ser
Leu

Asn

Thr
Phe
Ser
Glu
Ile
80

Pro
Arg
Phe
Met
Phe
160
Asp
Asn

Met

Arg
240
Lys
Phe
Asn
Ser

Gly
320



<213>

<220>

<223>

<400> 16

Tyr
1

Ile
Pro
His
His
65

Asp
Glu
Leu
Phe
Arg
145
Leu
Glu
Thr
Tyr
Asp
225
Tyr
Gln
Ala
Tyr
Thr
305
Gly
Cys

val

val Ser
Ser His

Lys Arg
35

Gln Tyr

50

Asn Ser

Pro Gly
Glu Arg

Gln Gln
115

Gly Gly

130

Gln Asn

val Arg
Ala Thr
Leu Lys
195
Gly Phe
210
Cys Asp
Asnh Asn
Lys Pro
val Arg
275
Trp Trp
290
Asp val
ITe Ile
Lys Arg

Asn val
355

<210> 17
<211> 462
<212> PRT

<213>

<220>

<223>

<400> 17
Met Leu Gly Leu Thr

1

Leu
Gln
20

val
Gly
Lys
Lys
Asn
100
Phe
Ile
Trp
Lys
Lys
180
Leu
Pro
Ala
Gln
Glu
260
Ile
Tyr
Glu
Ile
Leu

340
Thr

hyaluronidase

Ser
5

Ile
Phe
Met
Asp
Phe
85

Gly
Ash
Gly
Gly
Glu
165
Lys
Ala
Tyr
Lys
Glu
245
Glu
Ser
val
Lys
Trp
325
Arg

Glu

Mus musculus

hyaluronidase

5

Phe Ser Pro Glu val

Leu Leu Arg Ile Ser

Polistes annularis

Pro
Leu
Ser
Ash
Ash
70

Pro
Gly
Glu
val
Ash
150
His
Phe
Lys
Cys
Ala
230
Ile
Arg
Asn
Tyr
Thr
310
Gly
Glu

Thr

Asp

ser

Phe
55

Phe
Ala
val
Asp
Ile
135
Thr
Pro
Glu
Lys
Tyr
215
Thr
Leu
val
Asn
Gln
295
Phe
Ser
Tyr

val

Ser
Arg
Tyr
40

Asp
Arg
Leu
Pro
Leu
120
Asp
Glu
Lys
Lys
Thr
200
Asn
Ile
Phe
Tyr
Leu
280
Asp
Gln
Ser
Leu

Asn
360

Gln His Ala

Ser Pro Gly

Thr Leu Phe

3085seqPCl

val Phe
10

Ser Asn

25

Trp Asn

Glu val
Gly Glu

Met Pro
90

Gln Arg

105

Asp Lys

Phe Glu
Ile His

Trp Ser
170

Tyr Ala

185

Arg Lys

val Thr
Glu Asn

Pro Ser
250

Leu val

265

Glu His

Lys Met
Glu Ile

Ser Asp
330

Leu Asn

345

Gly Arg

Asn
Cys
val
Thr
Thr
75

Leu
Gly
Met
Arg
Lys
155
Glu
Arg
Arg
Pro
Asp
235
val
Gln
Ser
Asp
val
315
val
Thr

Ser

Ile
Glu
Pro
Asp
60

Ile
Lys
Asn
Thr
Trp
140
Lys
Ser
Tyr
Ala
Asn
220
Arg
Tyr
Gly
Pro
Ile
300
Thr
Asn
Leu

Ser

Ile
Arg
Thr
45

Phe
Ser
Asn
Ile
Pro
125
Lys
Tyr
Met
Phe
Lys
205
Asn
Leu
val
Arg
Ser
285
Tyr
Asn
Ser
Gly

Leu
365

Gln Lys val Trp Arg

10

Ser Ser Pro Ala Thr

25

Leu Thr Leu Leu Glu
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Thr
Ser
Phe
Asn
Ile
Gly
Thr
110
Asp
Pro
Ser
Ile
Met
190
Trp
Pro
Ser
Arg
Ile
270
val
Leu
Gly
Leu
Pro

350
Asn

Met

Asp
15

Lys
Met
Ile
Tyr
Asn
95

Ile
Lys
Ile
Ile
Glu
175
Glu
Gly
Gly
Trp
His
255
Lys
Leu
Ser
Gly
Ser
335
Phe

Phe

Lys
15

Asp
320
Lys

Ala

Pro

Ala Gly His
30

Leu Ala GIn



val
Asn
65

val
Ser
Tyr
Ser
Met
145
Trp
Gln
Thr
Ala
Gly
225
Leu
Asnh
Ser
Tyr
Arg
305
Met
Glu
Asp
Asp
Leu
385
Pro
Ile
Ser

Tyr

Cys
50

Gly
Ser
Asn
Thr
Leu
130
Pro
Arg
Arg
Leu
Trp
210
Leu
ser
Asp
Ile
val
290
Asp
Thr
sSer
Lys
Ser
370
Cys
Ser
Glu
Leu

Arg
450

<210> 18
<211> 47

<212>
<213>

<220>

<223>

<400> 18
Met Arg Ala Gly Leu

1

35
Arg

Asp
val
Met
Pro
115
val
Glu
Pro
sSer
val
195
Met
Trp
Leu
Gln
Tyr
275
Arg
Pro
Asp
Ala
Thr
355
Thr
Ser
Tyr
Leu
Lys

435
Gly

3

PRT
Mus musculus

Gly
Thr
Phe
Thr
100
Thr
Thr
Pro
Arg
Met
180
Glu
Ala
Gly
Asnh
Leu

260
Leu

His
Tyr
Ala
340
Ser
Leu
Glu
Pro
Thr
420
Asp

Trp

Ser
His
Asp
85

Ile

Gly

Asp
Trp
165
Glu
Ala
Gly
TYyr
TYyr
245
Gly
Pro
Arg
val
Leu
325
Gln
Thr
Gly
Ala
Glu
405
His
Arg

Arg

Hyaluronidase

5

val Ala Trp Ala Gly
20

val
Trp
val
Phe
Glu
Leu
Phe
150
Ala
Leu
Ala
Thr
TYyr
230
Thr
Trp
Ala
val
Pro
310
Leu
Gly
Lys
Pro
Leu
390
Ala
Asp
Ala

Gly

val
55

Cys
val
Tyr
Pro
Ala
135
Ser
Phe
val
Ala
Leu
215
Gly
Gly
Leu
Ala
Gln
295
val
Pro
val
Glu
Phe
375
cys
Leu
Gly
Gln

Lys
455

40
Ser

Leu
Ala
Arg
val
120
His
Gly
Ash
Gln
Lys
200
Gln
Phe
Gln
Trp
Leu
280
Glu
Met
Leu
Ala
Ser
360
Ile
Ser
Leu
Arg
Met

440
Trp

Asn
Thr
Asnh
Glu
105
Phe
Thr
Leu
Trp
Ala
185
Ash
Leu
Pro
Cys
Asnh
265
Met
Ala
Pro
Glu
Gly
345
Cys
val
Gly
Thr
Pro
425
Ala

cys

3085seqPCl

Arg
Glu
Lys
90

Glu
Gly
Phe
Ala
Asp
170
Glu
Gln
Gly
Asp
Pro
250
Gln
Gly
Leu
Tyr
Glu
330
Ala
Gln
Ash
His
Leu
410
Pro
Met

Asp

Pro
Tyr
75

Glu
Leu
Gly
Gln
val
155
Ser
His
Phe
Gln
Cys
235
val
Ser
Thr
Arg
val
315
Leu
val
Ala
val
Gly
395
Asn
Ser
Lys

Lys

Phe
60

Gly
Gln
Gly
Leu
Asp
140
Ile
Lys
Pro
Gln
val
220
Tyr
Phe
Tyr
Gly
val
300
Gln
Glu
Leu
Ile
Thr
380
Arg
Pro
Leu
Phe

Arg
460

Ile
val
Ser
Thr
Pro
125
Ile
Asp
Asp
Asp
Glu

205
Leu

Thr
Asp
Phe
Tyr
110
Gln
Lys
Trp
Ile
Trp
190
Ala
Arg
Asn
Arg
Leu

270
Ser

Phe
Ser
Leu
350
Ala
Ala
val
Ser
Gly
430
Cys

Met

val
val
Gln
95

Pro
Asn
Ala
Glu
Tyr
175
Pro
Ala
Pro
Asp
Asp
255
Tyr
Gln
val
Tyr
Leu
335
Ser
Tyr
Ala
Arg
Phe
415
Thr

Arg

Trp
Asp
80

Gly
Tyr

Ala

Ala
160
Arg
Glu
Glu
Arg
Phe
240
Gln
Pro
Met
Ser
Glu
320
Gly
Ser
Met
Leu
His
400
Ser
Leu

cys

Gly Pro ITe ITe Thr Leu Ala Leu val Leu Glu

10

15

Glu Leu Lys Pro Thr Ala Pro Pro Ile Phe Thr

25

Page 17



Gly
Pro
Thr
65

Asp
His
Leu
Leu
Trp
145
Ser
Tyr
Tyr
Pro
Gly
225
Leu
Thr
Arg
Pro
Leu
305
Gly
Met
Pro
Gln
Thr
385
Thr
Asp
Trp
Ala

val
465

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

Arg
Arg
50

Pro
Arg
Gly
Lys
Ala
130
Gln
Arg
Glu
val
Asp
210
Arg
Trp
Leu
Glu
val
290
Ser

Ser

Tyr
Cys
370
Phe
Pro
Leu
Gly
Ser

450
Ala

<220>

<223>
<400>

19

412
PRT
Mus musculus

Pro
35

His
Asn
Leu
Gly
Glu

115
val

His
Phe
Lys
195
Cys
Cys
Ala
Ala
Ala
275
Tyr
Gln
Ala
Thr
Ile
355
His
Leu
Ser
Asn
Gly
435
Arg

val

Phe
Lys
Glu
Gly
val

100
Ser

Lys
Pro
Glu
180
Ala
Tyr
Pro
Glu
Ser
260
Leu
val
val
Gly
Cys
340
val
Gly
His
Glu
Tyr
420
Glu
Ala

Ala

val
val
Gly
Leu
85

Pro
val
Asp
Asp
Asp
165
Phe
val
Ash
Asp
Ser
245
Ser
Arg
Phe
Asp
val
325
Gln

Asn

Leu
Pro
405
Leu
Gln
Trp

Leu

hyalurinidase

19

Met Ile Met His Leu

val Ala Trp
40
Pro Leu Asp

Phe Phe Asn
70
Tyr Pro Arg

Gln Asn Gly

Glu Arg Tyr
120
Trp Glu Glu
135
val Tyr Arg
150
Trp Pro Ser

Ala Ala Arg

Arg Pro Gln
200
His Asp Tyr
215
val Glu val
230
Thr Ala Leu

val His Ser

val Ala His
280
Thr Arg Pro
295
Leu Ile Ser
310
Ile Phe Trp

Tyr Leu Lys

val Sser Trp
360
Gly Arg Cys
375
Asnh Ala Ser
390
Gln Leu Arg

Gln Lys His

Cys GIn Arg
440
Ala Gly Ser
455
Thr Trp Thr
470

Asn
Leu
Gln
Phe
Ser
105
Ile
Trp
Gln
Asp
Gln
185
His
val
Ala
Phe
Arg
265
Thr
Thr
Thr
Gly
Asn
345
Ala
val
Ser
Pro
Phe
425
Asn
His

Leu

3085seqPCl

val
Arg
Asn
Asp
90

Leu
Gln
Arg
Ser
Arg
170
Phe
Leu
Gln
Arg
Pro
250
Ash
His
Tyr
Ile
Asp
330
Tyr
Thr
Arg
Phe
Glu
410
Arg
Tyr

Leu

Pro
Ala
Ile
75

Ala
Cys
Thr
Pro
Ser
155
val
Met
Trp
Asn
Asn
235
Ser
Phe
His
Thr
Gly
315
Ser
Leu
Gln
Arg
Arg
395
Gly
Cys
Lys

Thr

Thr
Phe
60

Thr
Ala
Ala
Gln
val
140
Arg
Met
Leu
Gly
Trp
220
Asp
val
val
Ala
Arg
300
Glu
Glu
Thr
Tyr
Asn
380
Leu
Gln
Gln
Gly

sSer
460

Gln
45

Asp
Thr
Gly
His
Glu
125
Trp
Gln
Lys
Asn
Phe
205
Glu
Gln
Tyr
Ser
Asn
285
Gly
Ser
Asp
Gln
Cys
365
Pro
val
Leu
Cys
Ala

445
Leu

Glu
val
Phe
Thr
Leu
110
Pro
val
Leu
Gln
Thr
190
Tyr
Ser
Leu
Leu
Phe
270
His
Leu
Ala
Ala
Leu
350
Ser
Ser
Pro
Ser
Tyr
430
Ala

Leu

Cys
Lys
Tyr
Ser
95

Pro
Gly
Arg
val
Ala
175
Leu
Leu
Tyr
Ala
Asp
255
Arg
Ala
Thr
Ala
Ser
335
Leu
Trp
Ala
Gly
Glu
415
Leu
Gly

Gly

Asn
Ala
160
Gln
Arg
Phe
Thr
Trp
240
Glu
val
Leu
Gly
Leu
320
Ser
val
Thr
Asn
His
400
Ala
Gly
Asn

Leu

Gly Leu Met Met val val Gly Leu Thr Leu Cys
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Leu

val

Phe
65

Tyr
Gln
Leu
Glu
val
145
Leu
Ala
Arg
Gly
Ile
225
Ala
Arg
Leu
Thr
Thr
305
Gly
Asp
Ala
Ala
Asp

385
Gly

Met
val
Leu
50

H1s
Pro
Ala
His
Glu

130
Tyr

Asp
Ala
Pro
Trp
210
Thr
Leu
Gln
Leu
His
290
Ile
Asp
Tyr
Asp
Arg
370
Asp

Trp

<210> 20
<211> 43
<212> PR

<213>

<220>

<223>

<400> 20
Met Ala Ala His Leu Leu Pro Ile

1

Trp
35

Pro
Gly
Tyr
val
ser
115
Trp
Leu
Pro
Arg
Ser
195
His
Thr
Phe
Ala
Glu
275
Arg
Gly
Leu
Leu
Met
355
Lys
Ser

Ala

5
T

Gly
20

Asn
Leu
Gln
Phe
Ser
100
Leu

Tyr

Ala
Gln
Ala
180
Gly
Lys
Gln
Pro
Phe
260
His
Ser
val
Ser
val
340
Ala
Asp
Leu

Gly

Sus scrofa

Pro

Ala
Glu
165
Leu
Leu
Met
Asn
Ser
245
val
Ser
Ser
Ser
Phe
325
Gly
Cys
Pro
Gly

Pro
405

hyalauronidase

5

Ala
Pro
Ala
Ile
70

Pro
Asp
Ser
Leu
Ser
150
Gln
Met
Trp
Ala
Thr
230
Ile
Arg
His
Gly
Ala
310
Ser
Thr
Ser
Gly
Ala

390
Thr

Leu
Ser
Leu
55

Ser

Arg

sSer
Trp

135
Trp

Leu
Glu
Gly
Ser
215
Gln
Tyr
His
Pro
Arg
295
Ala
Ser
Leu
His
Gln
375
Trp

Cys

Leu
Ala
40

Gly
Ile

Gly

Phe
120
Ala
val
His
Tyr
Phe
200
Asn
Leu
Leu
Arg
Leu
280
Phe
Leu
Ser
Gly
Gln
360
Met
Asn

Leu

Ser val Ala Gln Gly Ser Arg Asp
20

Thr Thr Ile Trp Asn Ala Asn Thr

3085seqPCl
10

Gln val Pro
25
Arg Cys Lys

ITe val Ala

Phe Tyr Lys
75
Thr Ala His
90
Leu Ala Arg
105
Ala Gly Leu

Gly Asn Trp

Trp Thr GlIn
155
Lys Ala His
170
Thr Leu GIn
185
Tyr Arg Tyr

Tyr Thr Gly

Arg Trp Leu
235
Pro Pro Arg
250
Leu Glu Glu
265
Pro val Leu

Leu Ser Leu

Gly Thr Ala
315
Glu Glu Lys
330
Pro Tyr Vval
345
Arg Cys His

Glu Ala Phe

Ser Phe Arg

395

Glu Pro Lys
410

Glu
Ala
Asn
60

Asn
Asn
Ala
Ala
Gly

140
Gln

Thr
Leu
Pro
His
220
Trp
Leu
Ala
Ala
Asp
300
Gly
Cys
Ile
Gly
Leu
380
Cys

Pro

His
His
45

His
Gln
Gly
Ala
val
125
Pro
Met
Ser
Gly
Ala
205
Cys
Ala
Pro
Phe
Tyr
285
Asp
val
Trp
Asn
His
365
His

Cys Thr Leu Phe Leu

10

Pro val val Leu Asn

25

Pro
30

Phe
Gly
Phe
Gly
His
110
Leu

His

Phe
Phe
Arg
190
Cys
His
Ala
Leu
Arg
270
Ser
Leu
val
Arg
val
350
Gly
Leu

Cys

Asn

15
Phe

Gly
Gln
Gly
Ile
95

Gln
Asp

Arg

Pro
Glu
175
Thr
Gly
Ala
Ser
Ala
255
val
Arg
Met
Leu
Leu
335
Thr
Arg
Gln

Tyr

Leu
15

Ser

val

Leu
80
Pro

Trp
Gln
Gly
160
Gln
Leu
Asn
Ala
Ser
240
Tyr
Ala

Leu

Trp
320
His
Lys
Ccys
Pro

ser
400

Leu

Arg Pro Phe

Gln Trp Cys Leu Lys Arg His Gly
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val
Thr
65

Thr

Pro

Asp
Asp
145
Asp
Glu
Leu
Asnh
val
225
Ala
Lys
Ala
Ile
His
305
Trp
Lys
Ser
Cys
Ser
385
Gln
Gln

Gly

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

Asp
50

Phe
Tyr
Gln
Leu
Trp
130
Ile
Trp
Ala
Arg
TYyr
210
Ser
Leu
Thr
Ala
Phe
290
Ser
val
Glu
Gly
val
370
Ser
Gly
Cys

Thr

<220>

<223>
<400>

21
419
PRT
Sus scrofa

35
val

Arg
Pro
Asn
Ala
115
Glu
Tyr
Pro
Ala
Pro
195
Asp
Ala
Tyr
Gln
Ala
275
His
Leu
Ser
Tyr
Ala
355
Arg
Phe
Ala
Arg

Arg
435

Asp
Gly
Tyr
Ala
100
Ala
Ala
Arg
Ala
Gln
180
His
Phe
Gln
Pro
Leu
260
Ala
Asp
Gly
Trp
val
340
Leu
Arg
Ser
Leu

cys
420

val
Pro
TYyr
85

Ser
Met
Trp
Gln
Pro
165
Thr
Gly
Gln
Asnh
Ser
245
Tyr
Gly
Met
Glu
Glu
325
Asp
Leu

Pro

Ser
405
Tyr

hyaluronidase

21

Met Thr Met Gln Leu

1

5

Leu Gly Cys Gly Gln
20

val Leu Trp Asn val

35

Ser val
55

Asn Met

70

Thr Ser

Leu Asp
Pro Glu
Arg Pro
135
Arg Ser
150
Trp val
Trp Met
Leu Trp
Ser Ser
215
Asp Gln
230
Ile Tyr
val Gln
Asp Pro
Thr Asn
295
Ser Ala
310
Asn Thr
Thr Thr
Cys Ser
Ser His
375
Lys Pro
390
Leu Lys

Pro Gly

Gly Leu
Pro Leu

Pro Ser

Phe
Thr
Ala
val
Ser
120
Arg
Arg
Glu
Ala
Gly
200
Ash
Leu
Leu
His
Ash
280
Arg
Ala
Arg
Leu
Gln
360
Thr
Thr
Asp

Trp

Ala

Leu

Glu

Gly
His
105
Ash
Trp
Ala
Ala
Gly
185
Phe
Tyr
Gly
Pro
Arg
265
Leu
Leu
Gln
Thr
Gly
345
Ala
Glu
Pro
Arg

Arg
425

Leu

3085seqPCl

val
Phe
Glu
90

Leu
Phe
Ala
Leu
Ala
170
Thr
Tyr
Thr
Trp
Ser
250
val
Pro
Leu
Gly
Lys
330
Pro
val
Ala
Gly
val

410
Gly

val
Tyr
75

Pro
Asn
Ser
Phe
val
155
Ala
Leu
Gly
Gly
Leu
235
Ala
Asn
val
ser
Ala
315
Glu
Phe
Cys
Leu
Gly
395
Gln

Thr

val
60

Ser
val
Arg
Gly
Asn
140
Gln
Gln
Lys
Phe
Gln
220
Trp
Leu
Glu
Leu
Arg
300
Ala
Ser
Ile
Ser
Pro
380
Gly
Met

Trp

val Leu Gly

10

Arg Ala Pro Glu

25

Ala Arg Cys Lys Ala
40

Page 20

45
Asn

Ser
Phe
Thr
Leu
125
Trp
Lys
Asp
Leu
Pro
205
Cys
Gly
Glu
Ala
Pro
285
Glu
Gly
Cys
Leu
Gly
365
Ile
Pro
Ala

cys

val
Arg

Arg
45

Pro
Gln
Gly
Phe
110
Ala
Asp
Gln
Gln
Gly
190
Asp
Pro
Gln
Gly
Phe
270
Tyr
Glu
val
Gln
Asn
350
His
Leu
Leu
Glu

Glu
430

Ala

Gly
Leu
Gly
95

Lys
val
Ala
His
Phe
175
Gln
Cys
Pro
Ser
Thr
255
Arg
Ala
Leu
val
Ser
335
val
Gly
Asn
Thr
Glu

415
Gln

Met
15

Gln
Gly
80

Leu
Asp
Ile
Lys
Pro
160
Gln
Thr
Tyr
Gly
Arg
240
Ash
val
Gln
Glu
Leu
320
Ile
Thr
Arg
Pro
Leu

400
Phe

Cys

Pro Phe Cys

30

Phe Gly val



His
Phe
65

Tyr
Gln
His
Glu
Tyr
145
Asp
Ala
Pro
Trp
Leu
225
Leu
Gln
val
His
Ile
305
Asp
Tyr
Ala
Trp
Gly
385
Trp

Glu

Leu
50

His
Pro
Ala
Arg
Glu
130
Gln
Pro

Arg

His
210
Ala
Phe
Ala
Gly
Arg
290
Gly
Leu
Leu
Met
Gln
370
Ser
Ala

Ala

<210> 22

<211>
<212>
<213>

<220>

<223>

<400> 22
Lys Pro Phe Sser

Met
1
Ala
Leu
Thr

Asp
65

Pro
Gly
Tyr
val
Ser
115
Trp
Ala
Gln
Ala
Gly
195
Gly
Arg
Pro
Phe
His
275
Asn
val
Ser
val
Ala
355
Asp
Pro
Gly

Thr

449
PRT .
Rattus norvegicus

Leu
Gln
Phe
Ser
100
Leu
Cys

Ala

Leu
180
Leu
Thr
Asn
Ser
val
260
Pro
Ser
Ser
Phe
Gly
340
Cys
Pro
Gly

Pro

Glu
Asn
Gly
85

Leu
Arg
Pro
Ser
Gln
165
Met
Trp
Ala
Thr
Ile
245
Arg
His
Gly
Ala
Ser
325
Thr
Ser
Gly
Ala

Thr
405

hyaluronidase

5

Ala His Leu Leu

Ala GIn Gly Cys
35

val Trp Asn Ala

50

val Asp val Ser

Ala
Ile
70

Pro
Asp
Pro
Leu
Cys
150
Leu
Glu
Gly
Ser
Gln
230
Tyr
Tyr
Pro
Arg
Ala
310
Ser
Leu
His
Gln
Trp

390
Cys

Pro
Arg
Arg
Asp

val
70

Leu
55

Thr
Arg
His
Gly
Trp
135
Ala
Ccys
Asp
Phe
Ash
215
Leu
Leu
Arg
Leu
Phe
295
Leu
Ser
Gly
Gln
Leu
375
Glu

Gln

Glu
Thr
Gly
Thr

55
Phe

Gly
Ile
Gly
His
Phe
120
Ala
Trp
Lys
Thr
Tyr
200
Tyr
Tyr
Pro
Leu
Pro
280
Leu
Gly
Glu
Pro
Arg
360
Lys
Ser

Glu

val
Tyr
Ser
40

His

Asp

Ile
Phe
Thr
Leu
105
Thr
Gly
Ala
Ala
Leu
185
His
Thr
Trp
Pro
Glu
265
val
Ser
Ala
Glu
Tyr
345
Cys
val
Phe

Pro

Ser
Thr
25

Met
Trp

val

3085seqgPCl

Thr
Tyr
Ala
90

Ala
Gly
Ash
Gln
Arg
170
Arg
Tyr
Gly
Leu
Gly
250
Glu
Leu
Gln
Ser
Glu
330
val
His
Phe
Ser

Arg
410

Pro
10

Leu
val
Cys

val

Page 21

Ala
Lys
75

His
Arg
Leu
Trp
Arg
155
Ala
Leu
Pro
His
Trp
235
Leu
Ala
Ala
Asp
Gly
315
Cys
Ile
Gly
Leu
Cys

395
Pro

Asp
Phe
Ser
Leu

Ala
75

Asn
60

Ser
Asn
Ala
Ala
Gly
140
val
Gly
Gly
Ala
Cys
220
Ala
Pro
Phe
Tyr
Glu
300
val
Trp
Asn
His
His
380
Arg

Pro
Leu
Asn
Lys

60
Asn

Gln
Gly
Ala
val
125
Arg
Tyr
Phe
Arg
Cys
205
His
Ala
Pro
Arg
Ala
285
Leu
val
His
val
Gly
365
Leu
Cys

Leu

Cys
Thr
Arg
45

Asp

Lys

Gly
Leu
Gly
Tyr
110
Leu
Arg

Pro

Met
190
Gly
Ala
Ser
Ala
val
270
Arg
val
Leu
Leu
Thr
350
Arg
His
Tyr
Gly

Pro
Leu
30

Pro
His

Glu

Gln
Gly
Ile
95

Gln
Asp
Gln
Asn
Glu
175
Leu
Asn
Ala
Ser
Tyr
255
Ala
Leu
Gln
Trp
Arg
335
Arg
Cys
Pro
Trp

Pro
415

Ala
15

Leu
Phe
Gly

Gln

Arg
Leu
80

Pro
Ile
Trp
Ala
Leu
160
Ala
Arg
Gly
Ala
Ala
240
His
Leu
Thr
Thr
Gly
320
Gly
Ala
Ala
Gly
Gly

400
Glu

Thr
Glu
Ile
val

Asn
80



Phe
Tyr
Gln
Lys
Trp
145
Ile
Trp
Ala
Arg
Tyr
225
His
Leu
Ser
Leu
Phe
305
Ser
Ile
Ala
Ala
val
385
Ser
Gly
Cys

Met

Gln
Pro
Asn
Ala
130
Glu
Tyr
Pro
Ala
Pro
210
Asp
Asp
Tyr
Gln
val
290
Tyr
Leu
Ser
Tyr
Ala
370
Arg
Phe
Thr

Arg

<210> 23
<211> 47

<212>
<213>

<220>

<223>

<400> 23
Arg Ala Gly Leu

Met
1
val
Gly
Pro

Thr
65

Gly
Tyr
Ala
115
Ala
Ala
Gln
Glu
Glu
195
Arg
Phe
Gln
Pro
Met
275
Ser
Glu
Gly
Ser
Met
355
Leu
His
Ser
Leu

Cys
435

3

PRT .
Rattus norvegicus

Pro
Tyr
100
ser
Met
Trp
Gln
Thr
180
Ala
Gly
Leu
Ash
Ser
260
Tyr
Arg
Lys
Glu
Glu
340
Asp
Leu

Pro

Ser
420
Tyr

Asn
85

Thr
Leu
Pro
Arg
Arg
165
Leu
Trp
Leu
Ser
Asp
245
Ile
val
Asp
Thr
Ser
325
Lys
Ser
Cys
Ser
Glu
405
Leu

Arg

5

Ala Trp Ala Ser
20

Arg Pro Phe val

35

Arg His Lys val
50

Pro Asn Glu Gly

Met
Pro
val
Glu
Pro
150
Ser
val
Met
Trp
Pro
230
Gln
Tyr
Arg
Pro
Asp
310
Ala
Thr
Thr
Ser
Tyr
390
Pro
Lys

Gly

hyaluronidase 2

Gly
Glu
val
Pro

Phe
70

Thr
Thr
Thr
Pro
135
Arg
Met
Glu
Ala
Gly
215
Ash
Leu
Leu
Tyr
His
295
Tyr
Ala
Ser
Leu
Glu
375
Pro
Thr
Asp

Trp

Pro
Leu
Ala
Leu

55
Phe

Ile
Gly
His
120
Asp
Trp
Glu
Ala
Gly
200
Tyr
Tyr
Gly
Pro
Arg
280
val
Leu
Gln
Thr
Gly
360
Ala
Glu
His
Arg

Ser
440

Ile
Lys
Trp
40

Asp

Asn

Phe
Glu
105
Leu
Phe
Ala
Leu
Glu
185
Thr
Tyr
Thr
Trp
Ala
265
val
Pro
Leu
Gly
Lys
345
Pro
Leu
Ala
Asp
Ala

425
Gly

Pro
25

Asn
Leu

Gln

3085seqPCl

Tyr
90

Pro
Ala
Ser
Phe
val
170
Ala
Leu
Gly
Gly
Leu
250
Ala
Gln
Ile
Pro
Ala
330
Glu
Phe
Cys
Leu
Gly

410
Gln

Thr
10

Thr
val
Arg

Asn

Page 22

Arg
val
His
Gly
Ash
155
Arg
Gln
Gln
Phe
Gln
235
Trp
Leu
Glu
Met
Leu
315
Ala
Ser
Ile
Ser
Leu
395
Arg
Met

Trp

Leu
Ala
Pro
Ala

Ile
75

Glu
Phe
Ala
Leu
140
Trp
Ala
Gly
Leu
Pro
220
Cys
Asnh
Met
Ala
Pro
300
Glu
Gly
Cys
Leu
Gly
380
Thr
Pro
Ala

Cys

Ala
Pro
Thr
Phe

60
Thr

Glu
Gly
Phe
125
Ala
Asp
Glu
Gln
Gly
205
Asp
Ser
Gln
Gly
Phe
285
Tyr
Glu
Ala
Gln
Asn
365
Arg
Leu
Leu
Met

Lys
445

Leu
Pro
Gln
45

Asp

Thr

Leu
Gly
110
Gln
val
Ser
His
Phe
190
Gln
Cys
Leu
Ser
Thr
270
Arg
val
Leu
val
Ala
350
val
Gly
Ser
Ser
Lys

430
Lys

val
Ile
30

Glu
val

Phe

Gly
95

Leu
Asp
Ile
Lys
Pro
175
Gln
val
Tyr
Ser
Tyr
255
Gly
Leu
Gln
Glu
Leu
335
Ile
Thr
Arg
Pro
Leu
415
Phe

Gln

Leu
15

Phe
Cys
Glu

Tyr

Thr

Pro

Asp
Asp

160
Asp

Leu
Asn
Ile
240
Ala
Lys
Ala
Ile
His
320
Trp
Lys
Ser
Cys
Ala
400
Lys
Lys

Asp

Thr

Ala

Tyr
80



Asp
His
Leu
Leu
Trp
145
Ser
Tyr
Tyr
Pro
Gly
225
Leu
Thr
Gln
Pro
Leu
305
Gly
Met
Pro
Gln
Thr
385
Thr
Asp
Trp
Ala

val
465

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

Arg
Gly
Lys
Ala
130
Gln
Arg
Glu
val
Asp
210
Arg
Trp
Leu
Glu
val
290
Asn

Ser

Tyr
Cys
370
Phe
Pro
Leu
Gly
Ser

450
Ala

<220>

<223>
<400>

Met
1
Leu
val

His

Ile
val
Leu

Leu

24

412
PRT
Rattus norvegicus

Leu
Gly
Glu
115
val
Glu
His
Phe
Lys
195
Cys
Cys
Ala
Ala
Ala
275
Tyr
Gln
Ala
Asn
Ile
355
His
Leu
Ser
Ser
Gly
435
Arg

Met

Gly
val
100
Ala
Ile
Lys
Pro
Glu
180
Ala
Tyr
Pro
Glu
Ser
260
Leu
val
Met
Gly
Cys
340
val
Gly
His
Glu
Tyr
420
Glu
Ala

Thr

Leu
85

Pro
val
Asp
Asp
Asp
165
Phe
val
Asn
Asp
Asn
245
Ser
Arg
Phe
Asp
val
325
Gln
Asn
His
Leu
Pro
405
Leu
Gln
Trp

Leu

Tyr
Gln
Glu
Trp
val
150
Trp
Ala
Arg
His
val
230
Thr
Lys
val
Thr
Leu
310
Ile
Asn
val
Gly
Ser
390
Gln
Gln
Cys
Ala

Thr
470

hyaluronidase 3

24

Thr GIn Leu Gly
5

His val Gln Ala

20

Trp Asn Vval Pro

35

Pro Leu Asp Ala

Pro
Asn
Arg
Glu
135
Tyr
Pro
Ala
Pro
Asp
215
Glu
Ala
His
Ala
Arg
295
Ile
Phe
Leu
Ser
Arg
375
Pro
Leu
Met
Gln
Gly

455
Trp

Leu
Leu
Ser

Leu

Arg
Gly
Tyr
120
Glu
Arg
Ser
Arg
Gln
200
Tyr
val
Leu
Ser
His
280
Pro
Ser
Trp
Lys
Trp
360
Cys
Ser
Arg
His
Trp
440
Ala

Thr

Thr
Leu
Ala

40
Gly

Phe
Ser
105
Ile
Trp
Gln
Asp
Gln
185
His
val
Ala
Phe
Arg
265
Thr
Thr
Thr
Gly
Lys
345
Ala
val
Ser
Pro
Phe
425
Asn
His

Leu

Leu
Gln
25

Arg

Ile

3085seqgPCl
Asp Ala Ala Gly

90

Leu Cys Ala His

Gln Thr
Arg Pro

Ser Ser
155

Arg Ile

170

Phe Met

Leu Trp
Gln Asn
Gln Asn
235
Pro Ser
250
Asn Phe
His His
Tyr Thr
Ile Gly
315
Asp Ser
330
Tyr Leu
Thr Gln
Arg Arg
Phe Arg
395
Glu Gly
410
Arg Cys
His Lys

Leu Ala

val val
10

val Pro
Cys Lys

ITe Ala

Page 23

Gln
val
140
Arg
val
Leu
Gly
Trp
220
Asp
val
val
Ala
Arg
300
Glu
val
Thr
Tyr
Asn
380
Leu
Glu
His
Arg

ser
460

Gly
Glu
Thr

Asn

Glu
125
Trp
Gln
Lys
Asn
Phe
205
Asp
Gln
Tyr
Ser
Asn
285
Arg
Ser
Tyr
Gln
Cys
365
Pro
val
Leu
Cys
Ala

445
Leu

Leu
Phe
Arg

45
His

Met
Leu
110
Pro
val
Leu
Gln
Thr
190
Tyr
Ser
Leu
Leu
Phe
270
His
Leu
Ala
Ala
Thr
350
Ser
Ser
Pro
Ser
Tyr
430
Ala

Leu

Thr
Pro
30

Phe

Gly

Ser
95

Pro
Ala
Arg
val
Ala
175
Leu
Leu
Tyr
Ala
Asp
255
Arg
Ala
Thr
Ala
Ser
335
Leu
Trp
Ala
Gly
Glu
415
Leu
Gly

Gly

Leu
15

Phe
Gly

Gln

val
Met
Gly
Asn
Ala
160
Gln
Arg
Phe
Thr
Trp
240
Lys
val
Leu
Glu
Leu
320
Ser
val
Thr
Ser
Arg
400
Asp
Gly
Asp

Leu

Cys
Ser
val

Arg



50 55
Phe His Gly GIn Asn Ile Thr
65 70
Tyr Pro Tyr Phe Gly Pro Arg
85
Gln Ala val Ser Leu Asp His
100
Leu His Asn Leu Gly Ser Ser
115
Glu Glu Trp Tyr Pro Leu Trp
130 135
val Tyr GIn Ala Ala Ser Trp
145 150
Leu Asn Pro Gln Glu Gln Leu
165
Ala Ala Arg Ala Leu Met Glu
180
Arg Pro His Gly Leu Trp Gly
195
Gly Trp His Asn Met Ala Ser
210 215
Ile ITe Thr Arg Asn Thr Gln
225 230
Ala Leu Phe Pro Ser Ile Tyr
245
His GIn Thr Phe val Arg His
260
Leu Thr Gly His Ala His Pro
275
Thr His Arg Ser Ser Gly Arg
290 295
Thr I1e Gly val Ser Ala Ala
305 310
Gly Asp Leu Ser val Ser Ser
325
Asp Tyr Leu val Gly Thr Leu
340
Ala Ala Thr Ala Cys Ser His
355
Ser Trp Lys Asp Pro Gly Gln
370 375
Asp Asp Asn Leu Gly Ala Trp
385 390
Gly Trp Ser Gly Pro Thr Cys
405

<210> 25
<211> 545
<212> PRT

<213> oryctolagus cuniculus

<220>
<223> PH20

<400> 25
Met Gly val Leu Lys Phe Lys
1 5
Leu Ser Gly val Phe Gln Ile
20
Cys Leu Thr Ala Asn Phe Arg
35
Phe Leu Trp Ala Trp Asn Ala
50 55

Gly Glu Pro Leu Asp Met Ser
65 70

Lys Asn Lys Thr Gly Gln Gly

Ile

Gly

Phe
120
Ala

Ala

His
Phe
200
Ash
Leu
Leu
Arg
Leu
280
Phe
Leu
Ser
Gly
Gln
360
Met
Lys

Leu

His
val
Ala
40

Pro

Leu

Phe
Thr
Leu
105
Ala
Gly
Trp
Lys
Thr
185
Tyr
Tyr
Arg
Pro
Leu
265
Pro
Leu
Gly
Glu
Pro
345
Arg
Glu
Ser

Glu

Ile
Phe
25

Pro
Thr
Phe

Thr

3085seqPCl

Tyr
Ala
90

Ala
Gly
Ash
Ala
Ala
170
Leu
Arg
Thr
Trp
Pro
250
Glu
val
Ser
Ala
Glu
330
Tyr
Cys
Ala
Phe

Pro
410

Phe
10

Ile
Pro
Glu
Ser

Ile

Page 24

Lys
75

His
Gln
Leu
Trp
Gln
155
Gln
Arg
Tyr
Gly
Leu
235
Arg
Glu
Leu
Leu
Ala
315
Glu
val
His
Phe
Arg

395
Lys

Phe
Phe
val
Phe
Leu

75
Phe

60
Asn

Asn
Ala
Ala
Gly
140
Gln
Thr
Leu
Pro
His
220
Trp
Leu
Ala
Ala
Asp
300
Gly
Cys
Ile
Gly
Leu
380
Cys

Pro

Gly
Leu
Ile
Cys
60

Phe

Tyr

Gln
Gly
Ala
val
125
Thr
Met
Gly
Gly
val
205
Cys
Ala
Pro
Phe
Tyr
285
Asp
val
Trp
Asn
His
365
His

Arg

Ser
Leu
Pro
45

Leu
Gly

val

Phe
Gly
His
110
Leu
His
Phe
Phe
Gln

190
Cys

Ala
Pro
Arg
270
val
Leu
val
Arg
val
350
Gly
Leu

cys

Ala
Ile
30

Asn
Gly
Ser

Asp

Gly
Ile
95

Gln
Asp
Arg
Pro
Glu
175
Met
Gly
Pro
Ser
Ala
255
val
Arg
Met
Leu
Leu
335
Thr
Arg
Gln

Tyr

val
15

Pro
val
Lys
Pro

Arg

Leu
80
Pro

Trp
Gln
Asp
160
Gln
Leu

Asn

Ser
240
TYyr
Ala
Leu
Gln
Trp
320
His
Lys
Cys
Pro

Leu
400

Glu
cys
Pro
Ser
Arg

80
Leu



Gly
Arg
Gln
Ile
145
Lys
Pro
Glu
Leu
Tyr
225
Asp
Ser
Ala
Ala
Phe
305
Ser
Ala
Lys
Tyr
Cys
385
Tyr
Gly
Phe
Glu
Glu
465
Ala
Ser
val
Ile

Lys
545

<210> 26

Tyr
Ile
Glu
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Ile
Thr
Thr
Ile
290
val
His
Ser
Ser
Leu
370
Gln
Leu
Thr
Ser
Arg
450
Asn

Pro

Ser

cys
530

Tyr
Pro
115
Ile
Trp
Ile
Tyr
Ala

195
Arg

Glu
Ala
Ala
275
Arg

Tyr

Gly
cys
355
Ile
Glu
His
Tyr
Lys
435
Thr
val
Lys
Asnh
Gly

515
Tyr

<211> 476
<212> PRT

<213> Ovis aries

<220>
<223> hyaluronidase 2

Pro
100
Gln
Leu
Glu
TYyr
Asn
180
Gly
Pro
His
Lys
Leu
260
Leu
val
Thr
Asp
Ile
340
Leu
Asn
Gln
Leu
Lys
420
Asnh
Asp
cys
Glu
Ser
500
cys

Arg

85
Tyr

Leu
Tyr
Glu
Arg
165
His
Lys
Asnh
Tyr
Lys
245
Phe
Ser
Ser
Arg
Leu
325
val
His
val
Gly
Asnh
405
val
Phe

Met

Lys
485
Ser
Leu

Leu

Ile
Gly
Tyr
Trp
150
Ile
Ser
Asp
His
Asp
230
Arg
Pro
Lys
Lys
Leu
310
val
val
Leu
Thr
val
390
Pro
Asp
Gln
Ash
Asp
470
Lys
Thr
Leu

val

Asp
Pro
Met
135
Leu
Lys
Tyr
Phe
Leu
215
Lys
Ash
Ser
Leu
Ile
295
val
Tyr
Trp
Asp
Leu
375
cys
Gly
Gly
cys
Asnh
455
Thr
Asp
Thr
val

Ala
535

Pro
Leu
120
Pro
Pro
Ser
Ala
Met
200
Trp
Pro
Asp
val
Tyr
280
Pro
Phe
Thr
Gly
Ash
360
Ala
Thr
Ash
Lys
Ser
440
val
Ash
val
Met
Leu

520
Ile

His
105
Gln
Lys
Thr
Ile
Thr
185
Glu
Gly
Asnh
Asp
Tyr
265
val
Asp
Thr
Ile
Ser
345
Tyr
Ala
Arg
Phe
Pro
425
cys
Arg
val
Ala
Ser
505
cys

Gly

3085seqPCl
90

Thr
Gln
Asp
Trp
Glu
170
Glu
Glu
Tyr
Leu
Leu
250
Leu
val
Asp
Asp
Gly
330
Gln
Met
Lys
Lys
Ala
410
Thr
Tyr
Thr
Gly
His
490
Leu

Met

Page 25

Gly
His
Asn
Leu
155
Leu
Lys
Thr
Tyr
Tyr
235
Ser
Thr
Arg
Lys
Gln
315
Glu
ser
Lys
Met
Asn
395
Ile
Leu
Thr
val
Pro
475
Ile
Pro
Tyr
Gln

Ala
Leu
val
140
Arg
val
Ala
Leu
Leu
220
Lys
Trp
sSer
Asn
Ser
300
Ile
Ile
Leu
Thr
Cys
380
Trp
Gln
Thr
Asn
Asn
460
Gln
Leu
Phe
Ser

His
540

Ile
Thr
125
Gly
Asn
Lys
Lys
Lys
205
Phe
Gly
Leu
Arg
Arg
285
Pro
Phe
val
Ala
Ile
365
Asn
Asn
Leu
Asp
Leu
445
val
Ala
Ser
Pro
Gln

525
Gly

val
110
Lys
Leu
Trp
ser
Arg
190
Leu
Pro
Ser
Trp
Ala
270
val
Leu
Gln
Ala
Arg
350
Leu
Gln
Pro
Gly
Leu
430
Asn
Cys
val
Asn
Arg
510
Tyr

Tyr

95

His
Leu
Ala
Lys
Gln
175
Asp
Gly
Asp
Cys
Lys

255
Arg

Pro
Phe
Leu
335
Ser
Asn
val
Asn
Ser
415
Glu
Cys
Ala
Thr
Thr
495
Lys
Leu

Tyr

Gly
Arg
val
Pro
160
His
Phe
Arg
Cys
Phe
240
Glu
Ser
Glu
Asn
Leu
320
Gly
Met
Pro
Leu
Asp

400
Asn

Lys
val
Tyr
480
Thr
His
Asn

Leu



3085seqPCl

<400> 26
Met Trp Thr Gly Leu Gly Pro Ala val Igr Leu Ala Leu val ieu val
1 5 5
val Ala Trp éga Thr Glu Leu Lys ;ro Thr Ala Pro Pro gge Phe Thr
5
Gly Arg gro Phe val val Ala Tgp Asp val Pro Thr GIn Asp Cys Gly
5 4 45
Pro Arg His Lys Met Pro Leu Asp Pro Lys Asp ggt Lys Ala Phe Asp
50 55
val GIn Ala Ser Pro Asn Glu Gly Phe val Asn GIn Asn Ile Thr Ile
65 70 75 80
Phe Tyr Arg Asp Arg Leu Gly Met Tyr Pro His Phe Asn Ser ga] Gly
85 90 5
Arg Ser val His Gly Gly val Pro Gln Asn Gly Ser Leu Trp val His
100 105 110
Leu Glu Met Leu Lys Gly His val Glu His Tyr Ile Arg Thr GIn Glu
115 120 125
Pro Ala Gly Leu Ala val ITe Asp Trp Glu Asp Trp Arg Pro val Trp
130 135 140
val Arg Asn Trp Gln Asp Lys Asp val Tyr Arg Arg Leu Ser Arg Gln
145 150 155 160
Leu val Ala Ser His His Pro Asp Trp Pro Pro Glu Arg Ile val Lys
165 170 175
Glu Ala Gln Tyr Glu Phe Glu Phe Ala Ala Arg GIn Phe Met Leu Glu
180 185 190
Thr Leu Arg Phe val Lys Ala Phe Arg Pro Arg His Leu Trp Gly Phe
195 200 205
Tyr Leu Phe Pro Asp Cys Tyr Asn His Asp Tyr val GIn Asn Trp Glu
210 215 220
Thr Tyr Thr Gly Arg Cys Pro Asp val Glu val Ser Arg Asn Asp Gln
225 230 235 240
Leu Ser Trp Leu Trp Ala Glu Ser Thr Ala Leu Phe Pro Ser val Tyr
245 250 255
Leu Glu Glu Thr Leu Ala Ser Ser Thr His Gly Arg Asn Phe val Ser
260 265 270
Phe Arg val Gln Glu Ala Leu Arg val Ala Asp val His His Ala Asn
275 280 285
His Ala Leu Pro val Tyr val Phe Thr Arg Pro Thr Tyr Ser Arg Gly
290 295 300
Leu Thr Gly Leu Ser Glu Met Asp Leu Ile Ser Thr Ile Gly Glu Ser
305 310 315 320
Ala Ala Leu Gly Ala Ala Gly val Ile Leu Trp Gly Asp Ala Gly Phe
325 330 335
Thr Thr Ser Asn Glu Thr Cys Arg Arg Leu Lys Asp Tyr Leu Thr Arg
340 345 350
Ser Leu val Pro Tyr val val Asn val Ser Trp Ala Ala Gln Tyr Cys
355 360 365
Ser Trp Ala GIn Cys His Gly His Gly Arg Cys val Arg Arg Asp Pro
370 375 380
Asn Ala His Thr Phe Leu His Leu Ser Ala Ser Ser Phe Arg Leu val
385 390 395 400
Pro Ser His Ala Pro Asp Glu Pro Arg Leu Arg Pro Glu Gly Glu Leu
405 410 415
Ser Trp Ala Asp Arg Asnh His Leu Gln Thr His Phe Arg Cys Gln Cys
420 425 430
Tyr Leu Gly Trp Gly Gly Glu Gln Cys Gln Trp Asp Arg Arg Arg Ala
435 440 445
Ala Gly Gly Ala Ser Gly Ala Trp Ala Gly Ser His Leu Thr Gly Leu
450 455 460
Leu Ala val Ala val Leu Ala Phe Thr Trp Thr Ser
465 470 475

<210> 27

<211> 114

<212> PRT

<213> Ovis aries

Page 26



<220>
<223> PH20 partial sequence

<400> 27

Leu
1
Ala
Phe
Ser
Gly
65
Asnh
Ala

Ile

Tyr
Ser
Thr
val
50

Ser
TYyr
Ala

Arg

<210> 28

<211>
<212>
<213>

<220>

<223>

<400> 28

Met
1

Leu
val
His
Phe
65

Tyr
Gln
His
Glu
Tyr
145
Asp
Ala
Pro
Trp
Leu
225
Leu
Gln
val

Ser

Thr
Gly
Leu
Leu
50

His
Pro
Ala
His
Glu
130
Gln
Pro

Arg

His
210
Ala
Phe
Ala
Gly

Gly

val
val
Asp
35

Gly
Leu
Leu

Lys

414
PRT
Pongo pygmaeus

Thr
cys
Trp
35

Pro
Gly
Tyr
Leu
Ser
115
Trp
Ala
Gln
Ala
Gly
195
Ser
Arg
Pro
Phe
His
275
Arg

Arg
Glu
20

Gly
Glu
Asnh
Asn

Met
100

Arg
Gly
20

Asn
Leu
Gln
Phe
Pro
100
Leu
cys
Ala
Glu
Leu
180
Leu
Met
Asn
Ser
val
260
Leu

Phe

Asn Arg val

5
Ser

Ser
Ile
Leu
Thr

85
Cys

Leu
5

Gln
val
Asn
Asn
Gly
85

Leu
Arg
Pro
Ser
Gln
165
Met
Trp
Ala
Thr
Ile
245
Arg
Pro

Leu

Pro
Ser
val
Ser
70

Thr

Ser

hyaluronidase 3

Gly
Pro
Pro
Ala
Met
70

Pro
Asp
Pro
Leu
Trp
150
Leu
Glu
Gly
Ser
Gln
230
Tyr
His
val

Ser

Leu
Thr
Ala
55

Leu
Leu

Gln

Pro
Leu
Ser
Leu
55

Thr
Lys
Arg
Gly
Trp
135
Ala
Tyr
Asp
Phe
Asnh
215
Leu
Leu
Arg
Leu

Gln

Arg
Pro
Tyr
40

Leu
Thr
Asn

val

Ala
Pro
Ala
40

Gly
Ile

Gly

Phe
120
Ala
Trp
Lys
Thr
Tyr

200
Tyr

Pro
Leu
Ala

280
Asp

Glu
val
25

Leu
Gly
Met
Pro

Leu
105

Leu
Gln
25

His
Ile
Phe
Thr
Leu
105
Ala
Gly
Ala
Ala
Leu
185
His
Thr
Trp
Pro
Glu
265
Tyr

Asp

3085seqPCl

Ala Ile
10
Phe val

ser Gln
Ala Ser

Gln Sser
75

Tyr Ile

90

Cys GIn

val Leu
val Pro
Cys Lys
Ile Ala

Tyr Lys
75

Ala His

90

Ala Leu

Gly Pro
Asn Trp

Gln Gln
155

Tyr Thr

170

Arg val

Tyr Pro
Gly Arg
Leu Trp
235
Arg Leu
250
Glu Ala
val Arg

Leu val
Page 27

Arg
Tyr
Gly
Gly
60

Cys
Ile

Glu

Gly
Glu
Ser
Asn
60

Asn
Asn
Ala
Ala
Gly
140
val
Gly
Ala
Ala
Cys
220
Ala
Pro
Phe
Leu

Gln

Leu

Asp
45

Ile
Met
Asn

Gln

val
Arg
Arg
45

Arg
Gln
Gly
Ala
val
125
Arg
Phe
Phe
Gln
cys
205
His
Ala
Pro
Arg
Thr

285
Thr

Ser
Arg

30
Leu

Asn
val

Gly
110

Ala
Pro
30

Phe
Gly
Leu
Gly
Tyr
110
Leu
Arg
Pro
Glu
Ala
190
Gly
Ala
Ser
Ala
val

270
His

Lys
15

Pro
val
Met
Leu
Thr

95
val

Leu
15

Phe
Gly
Gln
Gly
Ile
95

Gln
Asp
Arg
Asp
Gln
175
Leu
Asn
Ala
Ser
His
255
Ala
Arg

Gly

Ile
val
Asn
Trp
Gly
80

Leu

Cys

cys
Ser

val

Leu
80
Pro

Trp
Ala
Leu
160
Ala
Arg
Gly
Thr
Ala
240
His
Leu
Arg

val



Ser
305
Leu
Asp
Cys
Pro
Gly

385
Pro

290
Ala Ala

Ser Ser

Thr Leu

Ser His
355

Gly GIn

370

Asp Trp

Thr Cys

<210> 29
<211> 510
<212> PRT

<213>

<220>
<223> PH20

<400> 29

Met
1

Ser
Cys
Phe
Asn
65

Ile
Gly
Gly
Gln
Ile
145
Lys
val
Glu
Ser
Tyr
225
val
Thr
val
Ser
Arg

305
Leu

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn val
Tyr Tyr

ITle Pro
115

Asp Ile

130

Asp Trp

Asp val
Gln Leu

Lys Ala
195

Leu Arg

210

Asn His

Glu Ile

Ala Leu

Ala Thr
275

Lys Ile

290

Leu val

val Ser

Leu
Ser
Gly
340
Gln
Met
Lys

Gln

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln

Leu

Tyr
Ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe

Thr

Gly
Glu
325
Pro
Arg
Glu
Ser

Glu
405

Lys
Ser
Ash
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr

Leu
325

Ala
310
Glu
Tyr
Cys
Ala
Phe

390
Pro

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
val
Tyr
Trp
150
Asn
Pro
Asp
His
Arg
230
Asn
Ser
val
Ala
Asp

310
Gly

295
Ala

Glu
Gly

Phe
375
Ser

Arg

Macaca fascicularis

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Gln
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln

Glu

Gly
Cys
Ile
Gly
360
Leu
Cys

Leu

His
val
Ala
40

Pro
Leu
val
Leu
Leu
120
Pro
Pro
Ser
Ala
Met
200
Trp
Pro
Asp
Tyr
Asn
280
Asn
val

Thr

val
Trp
Asnh
345
H1s
His
His

Gly

Ile
Phe
25

Pro
Ser
Phe
Thr
Thr
105
Gln
val
Thr
Ile
Thr
185
Leu
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu

val

3085seqPCl

val Leu
315

His Leu

330

val Thr

Gly Arg
Leu Trp

Cys Tyr

395
Pro Lys
410

Phe Phe
Thr Phe
Pro Ile
Glu Phe

Thr Leu
75

Ile Phe

90

Thr Gly

Asp His
Asp Asnh

Trp Ala
155

Glu Leu

170

Asp Lys

Glu Thr
Tyr Tyr

Tyr Asn
235

Ser Trp

250

Asn Thr

val Arg
Leu Pro

Lys Phe

315
Ala Leu
330

Page 28

300
Trp

His
Arg
Cys
Pro
380
Trp

Glu

Arg
Leu
Ile
Cys
Met
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300

Leu

Gly

Gly
Asp
Ala
Ala
365
Asp
Gly

Ala

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser

Ala

Asp
Tyr
Ala
350
Arg
Gly
Trp

val

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
val
Arg

Ser

Leu
Leu
335
Met
Arg
Ser

Ala

val
15

Pro
val
Lys
Pro
Arg
95

His
Ser
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
val
Arg
Tyr
Glu

Gly
335

Ser
320
val

Asp
Leu

Gly
400

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Arg
Cys
Asp
240
Ser
val
val
Ala
Glu

320
Ile



val
Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Ile

val

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

Ile
Leu
Thr
370
val
Pro
His
Tyr
Lys
450
Asp
Phe

Asn

<220>

<223>
<400>

Met
1

Cys
Cys
Leu
Gln
65

Asn
Tyr
Leu
Asp
Asp
145
Asp
Gln
Arg
Leu
Asn
225
Glu
Ala

Asn

Gly
Ser
Leu
Trp
50

Pro
Ile
TYyr
Pro
Ile
130
Trp
Ile
TYyr
Thr
Arg
210
Thr
Leu
Leu

Gly

30
529
PRT
Cavia

Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala
Tyr

Ile

PH20
30

Ala
Gly
Ala
35

val
Leu
Thr
Pro
Gln
115
Leu
Glu
TYyr
Asnh
Gly
195
Pro
His
Gln
Tyr

Ala

Gly
340
Thr
Ala
Ile
Ash
Lys
420
Ser
Thr
Ser
Asnh

Leu
500

Ser
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Thr

485
Phe

Leu
Met
Lys
Lys
390
Asp
Thr
Tyr
Ala
Lys
470

Ser

Leu

porcellus

Phe
val
20

Asp
Trp
Asp
Gly
TYyr
100
Leu
Phe
Glu
Arg
His
180
Lys
Ser
Phe
Arg
Pro

260
Leu

Thr
Leu
Lys
Asnh
Met
Gln
85

Ile
Met
Tyr
Trp
Asnh
165
Ser
Ala
Ser
Thr
Asnh
245
Ser

Tyr

Phe
Gln
Arg
Ala
Ser
70

Ser
Asp
Ash
Met
Arg
150
Lys
Tyr
Phe
Leu
Lys
230
Asnh
val

val

Ser
Glu
Met
375
Asp
Ile
val
Thr
val
455
Pro
Ser

Ile

Lys
Thr
Ala
Pro
55

Phe
Ile
Pro
Leu
Pro
135
Pro
Ser
Ala
Met
Trp
215
Pro
Asp
Tyr

Arg

Ile
Thr
360
Cys
Trp
Arg
Glu
Ash
440
Asp
Pro
Ser

Ile

His
val
Pro
40

Thr
Phe
Thr
His
Gln
120
Thr
Thr
Ile
val
Leu
200
Gly
Asnh
Leu
Leu

Asn

Thr
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val
val
Thr

Ser
505

Ser
Phe
25

Pro
Glu
Ser
Leu
Thr
105
Gln
Asp
Trp
Glu
Ala
185
Glu
Tyr
Tyr
Gln
Thr

265
Arg

3085seqPCl

Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu
val

490
Ser

Phe
10

Ile
Leu
Phe
Ile
Tyr
Gly
His
Ser
Thr
Leu
170
val
Thr
Tyr
Asp
Trp
250
Ser

val

Page 29

Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile
Thr
475
Ser

val

Phe
Phe
Ile
Cys
val
75

Tyr
Ala
Leu
val
Arg
155
val
Ala
Leu
Leu
Gly
235
Leu
Arg

His

Met
Pro
Leu
380
Asp
Gly
Glu
Lys
Ala
460
Glu
Thr

Ala

Gly
Leu
Pro
Ile
60

Gly
val
Ile
Arg
Gly
140
Asn
Lys
Lys
Lys
Phe
220
His
Trp
val

Glu

Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Gly
Thr

Ser

Ser
Leu
Asn
45

Gly
Thr
Asp
val
Lys
125
Leu
Trp
Ser
Arg
Leu
205
Pro
Cys
Asn
Arg

Ser

Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Ser
Met

Leu
510

Phe
Ile
30

val
Gly
Pro
Arg
His
110
Ser
Ala
Arg
Gln
Asp
190
Gly
Asp
Pro
Asp
Ser

270
Ile

Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Pro

Phe
495

val
15

Pro
Pro
Thr
Arg
Leu
Gly
Arg
val
Pro
His
175
Phe
Lys
Cys
Pro
Ser
255
Ser

Arg

Leu

Asn

Leu
400
Thr
Lys
Asp
Ccys
Pro

480
Ile

Glu
cys
Leu

Asn

Ser
Tyr
Ile
240
Thr
Gln

val



275

Ser Lys Leu Met Asp Asp

Arg Leu val Phe Thr Asp

305

310

Leu val His Ser val Gly

325

Ile ITe Trp Gly Ser Leu

340

Gly Leu Glu Asn Tyr Met

355

val Thr Leu Ala Ala Lys

Gly ITe Cys Thr Arg Lys

385

390

Asn Ala Thr Asn Phe Asp

405

val His Gly Lys Pro Ser

420

Phe His Cys Ser Cys Tyr

435

val His Asn val Arg Ser

Ile Asp Ala val Leu Asn

465

470

Pro ITe Thr Asp Asp Thr

485

Thr Ser Ser Ala Pro Pro

500

Trp Cys Leu Phe Leu Leu

Leu

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

<220>
<223>

<400>

515

31
512
PRT
Rattus norvegicus

PH20
31

Met Gly Glu Leu Gln Phe

1

Ser Gly Gly Thr Phe Gln

Ser Leu Thr val Asp Tyr

35

Phe val Trp val Trp Asn

50

Thr Glu Pro Ile Asp Leu

65

70

Lys Thr Ala Ile Gly Gln

85

Gly Asn Tyr Pro His Ile

100

Ile Pro Gln Lys Gly Asp

115

Asp val Glu Arg Tyr Ile
130
Asp Trp Glu Glu Trp Arg

145

150

Asp Ile Tyr Arg Asn Lys

165

Ala Ile Asn Ile Thr Glu

180

Gly Ala Ala Lys Glu Phe

Lys
295
Gln
Glu
Ser
Lys
Met
375
Asp
Ile
Leu
Thr
val
455
Phe
Ser
Ser

ser

Lys
Thr
Arg
val
55

Ser
Pro
Asp
Leu
Pro
135
Pro
Ser
Ala

Met

280
Asn

Thr
Ile
Leu
Gly
360
Cys
Trp
Glu
Glu
Ash
440
Ash
Pro
Gln

ser

Ile
520

Trp
val
Ala
40

Pro
Phe
val
Ala
Thr
120
Thr
Thr
Ile
Thr

Glu

Pro
Thr
val
Thr
345
Thr
Gly
Ash
Leu
Asp
425
val
val
Ser
Asnh
His
505
Phe

Leu
Leu
25

Thr
Thr
Phe
Thr
Gln
105
Thr
Asp
Trp
Glu
val

185
Gly

3085seqPCl

Leu
Thr
Pro
330
Arg
Leu
Gln
Thr
Gln
410
Leu
Ala
Cys
Leu
Gln
490
Ile

ser

Phe
10

Ile
Pro
Glu
Ser
Leu
90

Gln
His
Lys
Met
Leu
170
Arg

Thr

Pro Ile
300

Phe Leu

315

Leu Gly

ser Leu
Leu Pro
val Leu
380
Asn Thr
395
Gln Asn
Gln Glu
Cys Lys
Thr Ala
460
Asp Asp
475
Asp Ser
Leu Pro

Gln His

Trp Arg
Phe Leu
val Leu
Ala Cys
60
Leu Ile
75
Phe Tyr
Thr Glu
Leu val
Leu Gly
140
Arg Asn
155
val Gln
Ala Lys

Leu Lys

Page 30

285
Tyr

Glu
val
val
Tyr
365
Cys
Tyr
Gly
Phe
Asp
445
Asn
Asp
Ile
Lys

Trp
525

Ser
Phe
Ser
45

val
Gly
val
His
Lys
125
Leu
Trp
Ala
Ala

Leu

val
Leu
Ser
Ser
350
Leu
Lys
Leu
Lys
Ser
430
Arg
Asn
Asp
Ser
Asp

510
Lys

Phe
Ile
30

Asp
Glu
Ser
Asp
His
110
Ala
Ala
Thr
Ala
Gln

190
Gly

Tyr
Asp
Gly
335
Cys
Ile
Asn
His
Phe
415
Lys
Leu
Ile
Glu
Asp
495
Leu

Tyr

Ala
15

Pro
Thr
Asn
Pro
Arg
95

Gly
Lys
Ile
Pro
Asp
175
Phe

Lys

Asp
320
Ile

Asn
Gln
Leu
400
val
Asn
Asp
Cys
Pro
480
Ile
Ser

Leu

Tyr
Thr
val
Arg
80

Leu
Gly

Glu

Lys
160
Pro

Glu



Ile
Asn
225
Glu
Gly
Lys
Ser
Arg
305
Leu
Ile
Ile
val
Gly
385
Asp
val
Phe
Met
Ile
465
Lys

Pro

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

Ar

210
Asn
Lys
Leu
Ala
Lys
290
Leu

val

Leu
Thr
370
Met
Pro
Leu
Lys
Arg
450
Lys

Gly

<220>

<223>
<400>

Met
1
Ser
Ser
Phe
Asn
65
Lys
Gly
Ile

Asp

Gly
Gly
Leu
Leu
50

Asp
Thr
Leu

Pro

32

512
PRT
Mus musculus

195

g Pro

Lys
Lys
Tyr
Thr
275
val
val
Asnh
Trp
Arg
355
Leu
Cys
Ser
Gly
Cys
435
Ser
Ala
Leu

Asp

PH20
32

Glu
Gly
Thr
35

Trp
Pro
Ala
Tyr
Gln

115
Glu

Lys
Phe
Arg
Pro
260
Leu
ser
Phe
Thr
Asp
340
Gln
Ala
ser
ser
Lys

420
Ser

Thr
Leu

Ile
500

Pro
100
Arg

Gln
Asn
245
Ser
Tyr
Asp
Thr
Ile
325
Ala
Tyr
Ala
Arg
Phe
405
Pro
Cys
Gln
Leu
Leu

485
Phe

Arg
Phe
Asp
Trp
Asp
Gly
85

H1s
Gly

Tyr

Leu
val

230
Asp
val

val

Glu
Asp
310
Gly
Met
Met
Lys
Lys
390
Ser
Glu
Phe
Asp
Gly
470
Met

val

Phe
Gln
Tyr
Asn
Leu
70

Gln
Ile
Asp

Ile

Trp
215
Asp
Asp
Tyr
Arg
Ser
295
His
Glu
Ser
Lys
Met
375
Thr
Ile
val
Ser
val
455
Pro
Thr

Phe

Lys
Thr
Arg
val
55

Ser
Pro
Asp
Tyr

Pro

200
Gly

Asnh
Leu
Leu
Tyr
280
Ash
val
Ile
Leu
Thr
360
Cys
Glu
Ash
Lys
Lys
440
Ash
Ash
Thr

Pro

His
val
Ala
40

Pro
Phe
val
Ala
Gln

120
Asp

Phe
Tyr
Asp
Lys
265
Arg
Pro
Ser
val
Ala
345
Thr
Ser
Ser
val
Asp
425
Met
val
Ser
Leu

Trp
505

Leu
Leu
25

Ala
Thr
Phe
Thr
Asn
105
Ala

Asp
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Tyr Leu

Asp Gly
235

Trp Leu

250

Lys Asp

val Leu
val Pro

Glu Tyr
315

Ala Gln

330

Gln Arg

Leu Asn
Gln Thr
Ser Asp
395
Thr Glu
410
Leu Glu
Thr Cys
Cys Met
Ala Phe
475
Ala His

490
Lys Met

Phe Trp
10

ITe Phe
Pro Ile
Glu Arg
Ser Leu

75

Leu Phe
Gln Ala
His Leu

Lys Leu
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Phe
220
Gln
Trp
Leu
Glu
Ile
300
Leu
Gly
ser
Pro
Leu
380
Ala
Ala
Tyr
Glu
Gly
460
His
Ile

Leu

Gly
Leu
Leu
cys
60

Ile
Tyr
Glu
Arg

Gly

205
Pro

Cys
Lys
Lys
Ser
285
Phe
Leu
Thr
Ala
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Leu
Leu

val

ser
Leu
ser
val
Gly
val
His
Lys

125
Leu

Asp
Pro
Glu
Ser
270
Ile
val
Glu
Ser
Gly
350
Ile
Lys
Leu
Lys
sSer
430
Thr
Asn

Leu

Ser
510

Phe
Ile
30

Asn
Gly
Ser
Asp
Tyr
110
Ala

Ala

Cys
Asp
Ser
255
Ser
Arg
Tyr
Asp
Gly
335
Cys
val
Glu
His
Tyr
415
Glu
Ser
val
Pro
His
495
Thr

val
15

Pro
Thr
Asn
Pro
Arg
Gly
Lys

Ile

Tyr
val
240
Thr
Arg

val

Asp
320
Ile
Pro
Ash
Lys
Leu
400
Glu
His
Asp
Cys
Gly
480
Leu

Pro

Glu
Cys
Thr
val
Arg
80

Leu
Gly

Thr



13
Asp Tr
145
Asp As

Gly Le
Glu Al

Leu Ar
21
Asn As
225
Glu Ly

Gly Le
GIn Al

Ser Ly
29
Arg Le
305
Leu Va

ITe Le

val Th
37
Gly Me
385
Asn Pr

val Le
Phe Ly

val Ly
45
Ile Ly
465
Lys Se

Pro GI

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

<220>
<223>

<400>

Met Th
1

Leu Me

Asp Ly

Tyr GI1

50
Lys Ty
65

0 135
p Glu Glu Trp Arg Pro
150
n Tyr Arg Asn Lys Ser
165
u Ser Ile Thr Glu Ala
180
a Gly Arg Lys Phe Met
195
g Pro Asn Gln Leu Trp
0 215
n Lys Phe Gln Asp Pro
230
s Lys Arg Ash Asp Asn
245
u Tyr Pro Ser val Tyr
260
a Thr Leu Tyr val Arg
275
s val Gly Asn Ala Ser
0 295
u val Phe Thr Asp Arg
310
1T Asn Thr Ile Gly Glu
325
e Trp Asp Ala Met Ser
340
U His Lys Tyr Met Gln
355
r Leu Ala Ala Lys Met
0 375
t Cys Ser Arg Arg Lys
390
0 Ser His Phe Asp Ile
405
u Gly Asn Pro Arg val
420
s Cys Ser Cys Phe Ser
435
s Asn val Gln Asp val
0 455
s Ala Lys val Glu Pro
470
r Leu Leu Phe Met Thr
485
n Asp Ile Phe val Phe
500

33

807

PRT

Staphylococcus aureus

hyaluronidase

E3Tyr Arg Ile Lys Lys

t Ala Gly Vg1 Ile Thr

s His é?n ITe Ala val

u 335 Leu Arg Asn Thr

r Asp Glu Asn Asn g?o
70

Thr

Thr
Glu
200
Gly
Lys
Leu
Leu
Tyr
280
Asp

Thr

Leu
Thr
360
Cys
Glu
Met
Gly
Arg
440
Ash
Ash
Thr

Pro

Trp
Leu
Ala
40

Trp

Asp

Trp
Glu
Gln
185
Gly
Tyr
Tyr
Lys
LysS
265
Arg
Pro
Ser
val
Ala
345
Thr
Ser
Ser
Leu
Asp
425
Met
val
Pro
Leu

Arg
505

Gln
Asn
25

Asp
Leu

Met
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Leu
Leu
170
Lys
Thr
Tyr
Asp
Trp
250
Lys
val
val
Glu
Ala
330
Gln
Leu
Gln
ser
Thr
410
Leu
Thr
Cys
Ala
Gly

490
Lys

Lys
10

Gly
Thr
Asp

Lys
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Arg
155
val
Ala
Leu
Leu
Gly
235
Leu
Asp
val
Pro
Tyr
315
Leu
Arg
Asn
Thr
Asp
395
Glu
Glu
Cys
val
Phe
475
His

Thr

Leu
Gly
Asn
val

Lys
75

140
Asn

Gln

Pro
Leu
380
val
Thr
Tyr
Lys
Gly
460
Tyr
val

Leu

Ser
Glu
val
Asn

60
Lys

Trp
Ser
Gln
Leu
205
Pro
Cys
Lys
Lys
Ala
285
Phe
Leu
Thr
Ala
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Leu
Leu

val

Thr
Phe
Gln
45

Tyr

Phe

Lys
Thr
Gln
190
Gly
Asp
Pro
Ala
Ser
270
Ile
val
Glu
Ser
Gly
350
Ile
Asn
Leu
Lys
Ser
430
Thr
Asn
Leu
Tyr

Ser
510

Arg
30

Thr
Gly

Asp

Pro
Asn
175
Phe
Lys
Cys
Ala
Ser
255
Asn
Arg
Tyr
Asp
Gly
335
Cys
val
Glu
His
Tyr
415
Glu
ser
val
Pro
His
495
Thr

Thr
15

Ser
Pro
Tyr

Ala

Lys
160
Pro
Glu
Phe
Tyr
val
240
Thr
Arg

val

Asp
320
Ile
Pro
Asn
Lys
Leu

400
Glu

Asp
cys
Gly
480
Leu

Pro

Leu
val
Asp
Asp

Thr
80



Glu
Arg
His
Arg
Lys
145
Asp
Lys
Ser
Glu
Asp
225
Asn
Glu
Phe
Tyr
Ala
305
Ile
Lys
Met
Ser
Asp
385
Ser
Ser
Ile
Asp
Ser
465
Asn
Ser
Lys
Thr
Asp
545
Thr
Phe
Thr

Asp

Lys
Lys
Met
Asn
130
Asp
Lys
Asn
Leu
Lys
210
Lys
Leu
Asp
Thr
Lys
290
Tyr
Lys
Ser
Met
His
370
Ala
Ser
Tyr
Ser
Arg
450
Met
Leu
Asp
Arg
Asp
530
Asp
Leu
Leu
Thr

Lys
610

Glu
Tyr
Thr
115
Pro
Ala
Lys
Thr
Thr
195
Lys
Ile
val
Lys
Tyr
275
Asp
Gly
Glu
Trp
Asp
355
Ser
Met
val
Ser
Lys
435
val
Thr
Lys
val
Leu
515
Asp
Gln
Thr
Gly
Ile

595
Gln

Ala
Leu
100
Arg
Lys
Leu
val
Asn
180
Asn
Lys
Leu
Asp
Asp
260
val
Gly
val
Thr
Ile
340
Leu
Ala
Asp
Glu
Asp
420
Asn
Thr
Ser
Gly
Lys
500
Ser
Lys
His
Ala
Thr
580
Glu

Thr

Thr
85

Trp
Thr

Thr

Lys
165
Leu
Thr
Phe
Ser
Ile
245
Met
Gln
Ser
val
Pro
325
Asp
Ser
Ser
Asp
Ser
405
Ile
Gly
Tyr
Lys
Trp
485
His
Gly
Lys
Ala
Lys
565
Gly
Asn

Thr

Asnh
Ser
Tyr
Thr
Trp
150
Glu
Asn
Leu
Thr
Ser
230
Ser
Met
Asp
Tyr
Leu
310
Phe
Asp
Arg
Ala
Ser
390
Asp
Asp
Leu
His
Asn
470
His
Tyr
Thr
Ser
Ser
550
Lys
Ile
Arg

Asn

Leu
Gly
Arg
Leu
135
Leu
Leu
Trp
Ile
Ala
215
val
Lys
Lys
Ser
Ile
295
Leu
Asn
Gly
Gly
Thr
375
Thr
Ser
Lys
Thr
Asn
455
val
Thr
His
Thr
Ser
535
Ile
Ser
Lys
Lys

ser
615

Leu
Ala
Asn
120
Asn
His
Ser
Trp
Leu
200
Pro
Gly
val
Lys
Ala
280
Asp
Glu
Asp
Phe
Arg
360
val
Lys
Ser
Met
Gln
440
Lys
Ala
Gly
Asp
Thr
520
Lys
Gly
Tyr
Ser
Ala

600
Asp

Glu
105
Ile
Thr
Lys
Glu
Asp
185
Leu
Ile
Lys
Lys
Ser
265
Thr
His
Gly
Lys
Met
345
Ala
Met
Ala
Tyr
Lys
425
Gln
Asp
Arg
Ala
Ash
505
Leu
Thr
Met
Phe
Thr
585
Asnh

Asn

3085seqPCl

Glu
90

Thr
Glu
Asp
Asn
Asn
170
Tyr
Asn
Lys
Ala
Leu
250
Ile
Gly
Gln
Ile
Thr
330
Pro
Ile
Lys
Lys
Lys
410
Ser
Leu
Leu
Tyr
Gly
490
Phe
Asp
Phe
Asp
Ile
570
Asp
Gly

Gln
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Met
Leu
Lys
Glu
Ala
155
Phe
Glu
Asp
Thr
Glu
235
Leu
Asp
Lys
Asp
Ser
315
Gln
Leu
Ser
Ser
Tyr
395
Gln
Leu
Lys
Asp
Glu
475
Met
Trp
Asn
val
Phe
555
Leu
Ser
Tyr
Glu

Lys
Glu
Ile
Asn
140
Tyr
Thr
Ile
Gln
Phe
220
Leu
Glu
Ser
Glu
val
300
Gln
Asn
Ile
Arg
Leu
380
Lys
Asn
Met
Ile
Phe
460
Ser
Ser
val
Glu
Gly
540
Glu
Asn
Ser
Thr

Asn
620

Thr
Thr
Ala
125
Lys
Gly
Lys
Gly
Phe
205
Ala
Ala
Cys
Phe
Arg
285
Pro
Met
Asp
Tyr
Glu
365
Leu
Lys
Asp
Thr
Tyr

445
Ala

Tyr
Thr
Ile
525
Gly
Asn
Asp
Lys
Leu

605
Asn

Glu
Asn
110
Glu
Lys
Lys
Thr
Thr
190
Ser
Pro
Lys
Ile
Asn
270
Asn
Tyr
Met
Thr
Lys
350
Asn
Arg
Ile
Tyr
Asp
430
Asn
Phe
Asn
Leu
Ala
510
Leu
Thr
Gln
Lys
Asn
590
Tyr

Ser

Ser
95

Ser
Ala
Lys
Glu
Thr
175
Pro
Asn
Asp
Gly
Ile
255
Lys
Gly
Thr
Pro
Thr
335
Gly
Glu
Leu
val
Leu
415
Asn
Asp
Gly
Gly
Tyr
495
Asp
Lys
Lys
Asp
Ile
575
Pro
Thr

val

Gly
Ser
Met
val
Pro
160
Gly
Lys
Glu
Ser
Gly
240
Glu
val
Phe
Gly
Met

320
Leu

Thr
Ser
Lys
400
Asn
Ser
Met
Leu
Glu
480
Asn
Met
Asp
val
Lys
560
val
val
Asp

Phe



Leu
625
Lys
Glu
Glu
Leu
val
705
Glu
Asp
Leu
Glu
Gly

785
val

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

Glu
Pro
Ile
val
Tyr
690
Thr
Ser
Ile
Lys
Ser
770
Tyr

His

<220>

<223>
<400>

Met
1

Asp
Phe
Phe
Thr
65

Gly
Leu
Leu
Ser
Thr
145
Ser
Ala
Met
val
Pro
225
Glu

Thr

Thr
Glu
Glu
Ser
50

Gly
Lys
Gly
Glu
Lys
130
Gly
Ser
Ala
Ile
Asp
210
Ser
Gly

Leu

34

371
PRT
Streptococcus

Ser
Lys
Asn
Thr
675
Pro
val
val
Asn
Lys
755
Thr
Ser

Phe

Glu
Trp
Thr
35

Lys
Leu
Pro
Ala
Ser
115
Ile
Gln
val
Met
Leu
195
TYyr
Ala
Gly

Lys

Thr
Ile
Lys
660
Gln
Gly
val
Trp
Asnh
740
Lys
Asnh
Ile

Glu

Asnh
Ala
20

Asp
Leu
Gln
Gly
Phe
100
Ser
Glu
Leu
Gly
val
180
Arg
Ser
Pro

Ser

Asp
Thr
645
Ser
Lys
Leu
Lys
Ala
725
Thr
Asp
Ser
Thr

Leu
805

hyaluronidase

34

Ile
5
Arg
Thr
Lys
Gly
Thr
85
Ala
Lys
Leu
Gln
Gly
165
Met
Ser
Gly
Asnh
Ala

245
Thr

Thr
630
val

Gln

Ser
Gln
710
Gly
Lys
Asp
Ala
Asn

790
Thr

Lys
Lys
Lys
Ser
Lys
695
Glu
val
val
Asn
Ser
775
Lys

Lys

Lys
Lys
Asp
Asn
680
Asp
Asp

Asn

Thr
760
Asp

Asn

Asn
Glu
Thr
665
Ser
val
Asp
Tyr
val
745
Tyr
Ile

Thr

3085seqgPCl

Ile
Ser
650
Gln
Asp
Phe
Phe
Ser
730
Lys
Glu
Glu

Ser

Gly
635
His
Lys
Asn
Lys
His
715
Ash
Ala
Cys
Ser

Thr
795

Tyr
Thr
Thr
Lys
Thr
700
val
Ser
Lys
Ser
Lys

780
Ser

His
Gly
Asp
Tyr
685
Lys
val
Thr
Gly
Phe
765
Ile

Asn

pyogenes bacteriophage H4489A

Pro
Ser
Gly
TYyr
Lys
70

Thr
Gln
Ala
Asp
Phe
150
Ala
Tyr
Asp
Lys
Phe

230
Met

Leu
Asp
Phe
Leu
55

Thr
Asp
Lys
Asp
Lys
135
Lys
Ile
Thr
Lys
Thr
215
Ser
Gln

Glu

Arg
val
Ala
40

Thr
Gly
Tyr
Glu
Lys
120
Lys
Pro
Asnh
Ash
Asp
200
Asnh
Ser
Ile

Asn

val
Ile
25

Lys
Gly
Gly
Asp
Glu
105
Ser
Leu

Asn

Lys
185
Thr
Ala
Ala
Arg

Pro

Gln
10

Leu
Phe
Pro
Thr
Gln
90

Thr
Ala
Ser
Lys
Asp
170
Asp
Phe
val
Leu
Gly

250
Asn
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Phe
Leu
Gly
Lys
Gly
75

Leu
Asn
val
Leu
Ser
155
Met
Thr
Asp
Asn
Asn
235
val

val

Lys
Glu
Asp
Gly
60

Pro
Gln
Ser
Tyr
Thr
140
Gly
Ser
Thr
Gln
Ile
220
Ile
Glu

Glu

Arg
Gly
Gly
45

Pro
Arg
Asn
Lys
Ser
125
Gly
Ile
Lys
Asp
Ser
205
val
Thr
Lys

Ala

Phe
Lys
Glu
670
Gly
Lys
Lys
Gln
Met
750
Tyr
Ser

Glu

Met
Glu
Gln
Lys
Gly
Lys
Ile
110
Lys
Gly
Lys
Ser
Gly
190
Ala
Met
Ser

Ala

Lys

Leu
Trp
655
Tyr
Tyr
Asp
Asp
Thr
735
Phe
Asn
Met

Ser

Ser
15

Ile
Asn
Gly
Pro
Pro
95

Thr
Ala
Ile
Pro
Glu
175
Pro
Gln
Arg
Ala
Leu

255
Tyr

Asn
640
Lys
Tyr

val

Asn
720
Phe
Ile
Pro
Thr

Gly
800

Ala
Gly
Thr
Asp
Ala
80

Asp
Lys
Glu
val
Ser
160
Gly
Leu
Phe
Gln
Asn
240
Gly

Asp



Glu
Gly
Thr
305
Tyr
Ala
Thr

Leu

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

Asnh
Lys
290
Ala
val
Gly
Lys

Lys
370

<220>

<223>
<400>

Met
1

Met
Gly
Ser
Tyr
65

Leu
Gly
Asp
Glu
val
145
Lys
Arg
Tyr
Phe
Asp
225
Leu
Arg
Asp
Phe
Asp

305
Leu

Asn
Thr
Ile
Tyr
50

Asp
Glu
Lys
Asn
Lys
130
Ile
His
Ala
Tyr
Gly
210
Pro
Ser
Tyr
Thr
Thr
290
Asp

Thr

35

1628
PRT
Clostridium perfringens

Ala
275
Gly
Gly
Gly
Asnh
Asp

355
Lys

Lys
Ile
Thr
35

Ser
Asp
Ala
Thr
Tyr
115
Met
Gly
val
Asp
Gly
195
Gly
Tyr
Glu
val
Glu
275
Gln
Ala

Asp

260
Ala

Thr
Lys
Pro
Leu

340
TYyr

Ala
Ala
Met
Asp
325
Thr

val

hyaluronidase

35

Leu
Ala
Leu
310
Gly
val

Asp

Asn Ile Arg

Ser
20

Glu
Gly
Gly
Ser
Asnh
100
Phe
Asp
Glu
Phe
Asp
180
Asnh
Asp
His
Ile
Tyr
260
Glu
Leu
Ser

Leu

5
val

Asn
Gly
Ile
Asn
85

Phe
Asn
Ala
Asp
Asn
165
Tyr
Pro
Tyr
Asn
Lys
245
Ala
Asn
Leu
Ala

Thr
325

Leu
Phe
Glu
Asp
70

Leu
Leu
Lys
Ash
Thr
150
Gln
Ala
Trp
Lys
Ser
230
Lys
Leu
Tyr
Glu
Pro

310
Arg

Ser
Gln
295
Arg
Gly
Lys

Glu

Lys
Pro
Tyr
Phe
Thr
Glu
val
Ash
Ile
135
Asp
Leu
Glu
Ser
Leu
215
Lys
Leu
His
Gln
Ash
295
Ala

Trp

Ile
280
Gly
Ile
Phe
Asp

Lys
360

Ile
Ser
Glu
40

Gln
Tyr
Ala
Gly
Ile
120
val
Ser
Glu
val
Asn
200
Asn
Trp
Ala
Pro
Asn
280
Asp
Gln

Leu

265
Asp

Ile
Arg
His
Pro

345
Ile

Ile
Asn
25

Ile
Ile
Thr
Thr
Ile
105
Pro
Ser
Ala
Glu
Ala
185
Glu
Gln
Arg
Gln
Phe
265
Asp
val
Gly

Glu
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Ile
Tyr
Asn
Ser
330
Thr

Ala

Thr
10

Leu
Tyr
Ser
Lys
val
90

Asn
His
val
Phe
Gly
170
His
Asp
Tyr
Asp
val
250
Met
Leu
Arg
Ala

Glu
330
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val
Ile
Lys
315
Gly
Ser

Glu

Ser
val
Pro
Asp
Lys
75

Ser
Glu
Asp
Lys
Tyr
155
Asn
Arg
Arg
val
Leu
235
Gly
Asn
Gly
Gln
Ser

315
Gln

Lys
Asn
300
Asn
Ala
Gly

Leu

Thr
val
Lys
Glu
60

Arg
Asn
Ser
Glu
Asp
140
Gly
Lys
Gly
Ala
Phe
220
Tyr
Asn
Asn
val
Phe
300
Met

Gln

Lys
285
Ser
Glu
Asn
Lys

Lys
365

val
Phe
Pro
45

Ile
val
Glu
Gly
Ser
125
Gly
val
Ile
Phe
Glu
205
Ala
Pro
Glu
Pro
Ile
285
Ala
Tyr

Ser

270
Gln

Thr
Asp
Ser
His

350
Lys

Leu
Ala
30

Gln
Asn
Asp
Ile
Gly
110
Phe
val
Thr
Gln
Ile
190
Leu
Pro
Glu
Thr
val
270
Lys
Ile
val

Thr

Lys
Ser
Lys
Thr
335
Ala

Leu

Ala
Thr
Glu
Ile
Glu
val
val
Phe
Ile
Thr
Ser
175
Glu
Met
Lys
Glu
Lys
255
Arg
Ala
Leu
Lys

Tyr
335

Gly
Gly
Phe
320
val

Ala

Ala
Asp
Ile
val
val
80

Pro
val
Asp
Gly
Leu
160
Phe
Gly
Lys
Asp
Lys
240
Asn
Phe
Lys
Ala
Leu

320
Pro



Asp
Gly
Ser
Phe
385
Arg
Gln
Asp
Glu
Ile
465
Lys
Leu
val
Phe
Glu
545
Lys
Leu
Ser
Tyr
His
625
val
Ser
Gln
Ser
Tyr
705
Phe
Lys
Gly
Leu
Thr
785
Asn
Gln
Thr
Glu

Arg
865

Leu
Ser
Ile
370
Ala
Ala
His
Pro
Ala
450
Trp
Tyr
Arg
Arg
Lys
530
Leu
Asn
Asn
Ala
Ser
610
Tyr

Pro

Asp
Thr
690
val
Leu
Ile
val
Lys
770
Trp
Ser
val
Gly
Phe

850
Phe

Lys
Ser
355
val
Asn
Pro
Leu
Ser
435
Asn
Asp

Met

Pro
515
Gln
Ile
Asn
Cys
Ile
595
Glu
val
Phe
val
Ala
675
Glu
Gly
Met
Gln
Glu
755
val
Leu
Gly
Tyr
val
835
Ile

val

Thr
340
Ala
Met
Asn
Phe
Ile
420
Lys
Lys
Asn
Asp
Ile
500
Leu
Lys
Ala
Pro
Trp
580
Ala
Ala
Asp
Ile
Asp
660
Pro
Leu
val
Gly
Tyr
740
Tyr
Arg
Gly
val
Glu
820
Trp
Gly

Ile

Asp
GIn
Thr
Phe
Phe

405
Met

Ser
Lys
His
485
Ser
Gln
Tyr
Glu
Gly
565
Glu
Ile

Gln

Lys
645
Pro
Thr
val
Lys
Ala
725
Thr
Thr
Gly
val
Glu
805
Gly
Tyr
Leu

Gly

Leu
Leu
Gly
Met
390
Trp
Gly
Asp
Ala
Glu
470
Gly
Lys
Glu
Asp
Phe
550
Asn

Asp

Gly
Thr
630
Ser
Asn
Gly
Tyr
Tyr
710
Asn
val
Met
val
Arg
790
Phe
Asn
Lys
Asp

Lys
870

Met
Lys
Gly
375
Asn
Ile
Gly
Gly
Leu
455
Glu
Thr
His
Ser
Ser
535
Thr
Glu

Thr

Ala
615
Glu
Met
Arg
Ash
Lys
695
Ser
Ser
Asp
Pro
Arg
775
Asp
Ash
Glu
Thr
Leu

855
Asn

Phe
Glu
360
Arg
Asn
Asn
Asn
Ile
440
Phe
Ala
Ala
Met
val
520
Gly
Asn
Arg
Met
Gly
600
Phe
Tyr
Gly
Ile
Pro
680
Asn
Asn
Asn
Gly
Gly
760
Leu
Ile
Pro
Ala
Leu
840
Gly

Gly

Cys
345
Leu
Ile
Ile
Trp
Asp
425
val
Ala
Asp
Glu
Ile
505
Glu
Ala
Leu
Thr
Asp
585
Asp
Glu
Ala
Gln
Ile
665
Asp
Pro
Pro
Pro
Arg
745
Ala
Ile
Ash
Ser
Ash
825
Ash
Lys

Gly

3085seqPCl
Pro Ser Asp

Asn
Trp
Ser
Pro
410
Thr
Leu
Ile
Glu
Glu
490
Ash
Leu
Ser
Gln
Arg
570
Ala
Asp
Lys
Glu
Ash
650
Ala
Ash
Ash
Ile
Ash
730
Glu
Ile
Ala
val
Leu
810
Leu
Gly
Glu

Gly
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Lys
Gly
Thr
395
Cys
Phe
Asn
Ala
Asn
475
Thr
Gln
Ala
Ile
Lys
555
Asp
Ala
Glu
Ser
val
635
Leu
Thr
Ile
Arg
Thr
715
Asp
Trp
Lys
Thr
Asn
795
Ile
Leu
Asp
Ile

sSer
875

Ala
Glu
380
Glu
Ser
Leu
Pro
Asp
460
Trp
Asn
Asnh
Pro
Lys
540
Ala
Gln
Ile
Ala
Lys
620
Gly
Ser
Tyr
Phe
Ile
700
Leu
Thr
Ile
val
Glu
780
Lys
Arg
Asp
Thr
Lys

860
Ser

Glu
365
val
Gly
Asp
His
Met
445
Tyr
Asn
Ser
Met
Lys
525
Glu

Ala

Gly
Ala
605
Thr
val
val
Ile
Asp
685
Asp
Asn
Met
Asp
Glu
765
Ala
Lys
Ser
Gly
Ser
845
Leu

Asp

Tyr
350
Asp
Asp
His
Asn
Pro
430
Gln
Ala
Asp
Ser
Asp
510
Leu
Asp
Asp
Ile
Tyr
590
Trp
Tyr
Gln
val
Ser
670
Asn
val
Asn
Gln
Leu
750
Asn

Arg

Glu
Asp
830
Leu
Asp

Lys

Gly
Asn
Glu
Pro
Ser
415
Gly
Gln
Trp
Ser
Leu
495
Gly
Glu
Ala
Tyr
Tyr
575
Leu
Ala
Gly
His
Ile
655
Asn
Asn
Gly
val
Lys
735
Glu
Leu
Glu
Asp
Ser
815
Asp
Ala
Gly

Trp

Asn
val
Asn
Gly
400
Lys

val

Asn
Phe
480
Ala
Arg
Ala
Leu
Tyr
560
Trp
Lys
Asn
Phe
Ile
640
Gly
Arg
Ala
Thr
Glu

720
Ala

Asp
Asn
Ser
800
Trp
Asn

Gly

Asn
880



Lys Phe Lys Leu

Lys Glu Tyr Asp
900
Phe Glu
915

Asn

Glu Ser

Glu Ile
930

Asp

Met
Ser Glu
945
Thr

Leu

Glu Leu Asp

Pro Thr Asp
980
Ash Arg
995

Thr

Lys Leu

Asn Asp
1010
Glu Ile

Gly
Thr Thr
1025
Leu

Ile Asn Thr

Glu val Asn Ser
1060
val Gly Asp Asp

1075
val Lys Phe
1090

Leu Gly GIn

Arg

Asp

1105

Asp Thr Glu val

Gly Glu Thr
1140

Gly val Asp

1155

Gly Asn Gln

1170

Gly Asp Asn

Asp
Asn
His

Glu
1185
Thr Ala Pro Tyr

Asn Asn Gly Glu

122

Pro ITe Glu
1235

Leu Thr Thr

1250

Gly

Asn
Asn
Glu Ser Ile
1265
val

Thr Ile val

Ala Arg val Gly
1300

Thr Leu

1315

Ile

Leu Gly
Asn
1330
Tyr Glu

Asn Tyr

Ile Ile
1345

Asp Ser Leu Lys
Glu Tyr Thr Leu
1380
Ala Lys Ser Ile

1395

Glu
885
Lys

Tyr Ser Leu

Thr Gly Ala

Thr Ile Ser
920

Leu

Pro

Ash Lys Trp
935
Glu Asn Ala
950

Leu

Gly

Leu Ser Leu

965
Asp Ile

Ser Leu

Ile Leu
1000

Gln

Lys Asp

Leu
1015
Asn

Leu Lys

Asp Lys Thr

1030

Ser Asn Glu Ala

1045
Asn Glu

val Tyr

Gly Ala Lys Lys
1080
Ala Pro
1095

Leu val

Leu Gly

Glu Ile
1110
Asp His
1125
Trp

val Arg

Thr Asp Ala

Phe Ser
1160

Gly Ile

1175

Gln Lys

Asp Met

Ser Gly

Asn
1190
His

Leu

Arg
1205
Tyr Ile

Arg Trp
Ser Thr

Glu Arg Gly Phe
1240

Lys Pro

1255

Arg

ser Tyr

Thr Tyr

1270
Gln Ser
1285
Asp

Leu

Gly ser

Gly Ser Glu
Leu
1320

Ile

Ser Asn Ser

Glu ITe Lys
1335
Thr Leu Asn
1350

Lys Tyr Asp

Ile

Ala
1365
Ser Ser Phe Glu

Leu Asp Asp Ser
1400

3085seqgPCl

Asn Glu Ser
890
Ala

Asp

Pro
905
Ala

Gly Lys

Lys Tyr Ile
Glu
940

Asn

Thr Phe Ser
Glu
955

Glu

Asn Lys

Ala Lys
970
His

Asp

Asn Gly Glu

985

Ser Asn Ile Asn

Ser Ser Met Asn

Thr
895
Ile

Trp Thr

val
910
Leu

Asp

Arg Thr

925

Phe Ala Ile

val Tyr Thr Asn

960
val Thr Lys Leu
975
Ile Gly val

990

Glu

Tyr
Leu Ile
1005
Gly

Ser

val Glu Trp

1020

Leu Glu Asp Gly

1035
Asn Phe Asn
1050

Pro Ser Leu

val
Glu
1065
Ala val Asp Gly

Ser Thr Gly Asp

Arg Tyr val Arg
1040
Lys Phe
1055

Ala Tyr

Leu Thr

val Asp
1070
Asp Leu
1085

Thr Ile

Lys Thr

val Tyr

1100

AsSp Asn Leu Lys

1115

Asp Gly Lys Ile
1130

Ile Thr Ile
1145

Thr Pro

Gly

Leu Lys

val Pro Ile Asp

val Leu
1120
Ser Leu
1135
val Glu

Tyr val
Gln Leu

Asp Gly
1150

Asn Gly Tyr Lys

1165

Ser Ala Tyr val

1180

Ala Arg Tyr val
1195
Thr val ITe Asn
1210
val Asn
1225

Ala Pro

Asp Pro
ser Asn

Asn Thr Asn Asn

1260

Ser Glu Lys Thr

1275

Ser Ile Ser Asn
1290

Asn val Thr Asp

1305

Asn Glu Phe ITle

Glu Trp Thr Asp

1340

Gln Glu Phe Glu
1355
Glu Leu Ile Asn
1370
Thr Leu Lys Glu
1385
Asn Ser Ser GlIn

Lys Ala Leu Glu Lys Leu Asn Lys Ala Glu Glu Arg

1410

1415

1420
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Arg Ile Leu Phe

1200

Glu Leu Met Ile
1215

Thr Tyr Ile Ser

1230

Leu Arg Asp Gly
1245

Gly Glu Ile Ser

Asp val Arg Lys

1280

val Met
1295

val Gln

Ala Lys

Gln Trp
1310

Asn Arg Asp Tyr
5

val Ala Pro Asn

Phe Pro val Asn
1360

Leu Ser Gly Asp

1375
Ala Leu Asn Glu
1390

Lys Lys Ile Asp

1405

Leu Asp Leu Arg



Ala Thr Asp Phe Glu Asp Phe

1425
Leu

val
Gln
Ala
Leu
1505
Asn
Ile
Glu

Asn

Lys
1585

val Glu Glu Glu
1445

Leu Glu Ala Ala

1460

Asp GIn Ile Asn

1475

Leu val Lys Glu

1490

ITe Asn Gln Gly

val Gly Glu Tyr

1525

Asn Lys Ala Glu

1540

Ile Asn Leu

1555

Ser Leu Leu

1570

Ile Asp Ile

Thr Thr Asn Thr

Tyr Glu Ile Ser

<210>
<211>

<212
<213

36
435

> PRT _
> Homo sapiens

<220>
> Hyaluronidase-1 [Precursor]

<223

<400>

Met
1
Asp
Thr
val
Thr
65
Thr
Pro
Ile
Asp
Asp
145
Asp
Gly
Leu
Asn
Ile

225
Ala

Ala
Met
Thr
Asp
50

Phe
Tyr
Gln
Leu
Trp
130
Ile
Trp
Ala
Arg
Tyr
210
Arg

Leu

36

Ala
Ala
val
35

val
Arg
Pro
Asnh
Ala
115
Glu
TYyr
Pro
Ala
Pro
195
Asp
Ala

Tyr

1620

His
Gln
20

Trp
Asp
Gly
Tyr
Ala
100
Ala
Ala
Arg
Ala
Arg
180
Arg
Phe
Gln

Pro

Ala
Ile
Gly

Ser

1605

1430

Tyr
Asnh
Gln
Thr

Lys

1510

His
Glu
Lys
Glu

Asp

1590

Thr
Glu
Ile

Pro

1495

Ser
Lys
val
Glu

Glu

1575

Leu
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Asn Lys val
Ala Glu Sser
145
Ala Asn Lys
1465
val Ile Asp
1480
Glu val Asp
Leu Leu Asp

Gly Ala Lys

1530

Phe Asn Lys
1545

Ser Leu Glu

1560

Ser Thr Gly

Ala Met val

Leu Asp Leu Asn Lys

1610

Leu Thr Leu Gly Asn Ser
1435 1440

Trp Ala Leu Phe Ser Glu
0

1455
Asn Lys Ala Asp Tyr Thr
1470
Leu Asp Ala Ser ITle Lys
1485
Lys Thr Asn Leu Gly Glu
1500
Glu ser val Glu Gly Phe
1515 1520
Asp Gly Leu Thr val Glu
1535
Glu Asp Ala Thr Glu Glu
1550
Gly Ala Ile Ala Arg Phe
1565
Asp Phe Asn Gly Asn Gly
1580

Ser Lys Asn Ile Gly Ser

1595 1600

Asp Gly Ser Ile Asp Glu
1615

Phe Ile Asn His Arg Ile Leu Asn

Leu
Gly
Asnh
val
Pro
TYyr
85

Ser
Ile
Trp
Gln
Pro
165
Ala
Gly
Leu

Asn

Ser

Leu
Phe
Ala
Ser
Asp
70

Thr
Leu
Pro
Arg
Arg
150
Gln
Trp
Leu
Ser
Asp
230
Ile

Pro
Arg
Asn
val
55

Met

Pro

Ala
Pro
135
Ser
val
Met
Trp
Pro
215
Gln

Tyr

1625

Ile Cys Ala
10
Gly Pro Leu
25
Thr GIn Trp
40
Phe Asp val

Thr Ile Phe

Thr Gly Glu
90
Ala His Leu
105
Pro Asp Phe
120
Arg Trp Ala

Arg Ala Leu

Glu Ala val
170
Ala Gly Thr
185
Gly Phe Tyr
200
Asn Tyr Thr

Leu Gly Trp

Met Pro Ala

Leu Phe Leu Thr Leu Leu
15
Leu Pro Asn Arg Pro Phe
30
Cys Leu Glu Arg His Gly
45
val Ala Asn Pro Gly GIn
60
Tyr Ser Ser GIn Leu Gly
75 80
Pro val Phe Gly g1y Leu
5
Ala Arg Thr Phe GIn Asp
110
Ser Gly Leu Ala val Ile
125
Phe Asn Trp Asp Thr Lys
140
val GIn Ala Gln His Pro
155 160
Ala GIn Asp GIn Phe GIn
175
Leu GIn Leu Gly Arg Ala
190
Gly Phe Pro Asp Cys Tyr
205
Gly GIn Cys Pro Ser Gly
220
Leu Trp Gly GIn Ser Arg
235 240
val Leu Glu Gly Thr Gly
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245

Lys Ser Gln Met Tyr val

260

Ala val Ala Ala Gly Asp

275

Ile Phe Tyr Asp Thr Thr
290
His Ser Leu Gly Glu Ser

305

310

Trp val Ser Trp Glu Asn

325

Lys Glu Tyr Met Asp Thr

340

Ser Gly Ala Leu Leu Cys

355

Cys val Arg Arg Thr Ser
370
Ala Ser Phe Ser Ile Gln

385

390

Arg Gly Ala Leu Ser Leu

405

Lys Cys Arg Cys Tyr Pro

420

Ser Met Trp

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

<220>
<223>

<400>
1

435

37

473

PRT

Homo sapiens

Gln
Pro
Ash
295
Ala
Thr
Thr
Ser
His
375
Leu
Glu

Gly

His
Asnh
280
His
Ala
Arg
Leu
Gln
360
Pro
Thr
Asp

Trp

Ar

265
Leu
Phe
Gln
Thr
Gly
345
Ala
Lys
Pro
Gln

Gln
425

Hyaluronidase-2 [Precursor]

37

Met Arg Ala Gly Pro Gly
5

val Ala Trp Ala Met Glu

20

Gly Arg Pro Phe val val

35

Pro Arg Leu Lys Vval Pro

50

Ser Pro Asn Glu Gly Phe

65

70

Asp Arg Leu Gly Leu Tyr

85

His Gly Gly val Pro Gln

100

Leu Gln Lys Arg val Glu

115

Leu Ala val Ile Asp Trp
130
Trp Gln Asp Lys Asp val

145

150

Ser Arg His Pro Asp Trp

165

Tyr Glu Phe Glu Phe Ala

180

Tyr val Lys Ala val Arg

195

Pro Asp Cys Tyr Asn His
210
Gly Arg Cys Pro Asp val

225

230

Leu Trp Ala Glu Ser Thr

245

Pro
Leu
Ala
Leu
55

val
Pro
Ash
His
Glu
135
Tyr
Pro
Ala
Pro
Asp
215
Glu

Ala

Thr
Lys
Trp
40

Asp
Asn
Arg
val
Tyr
120
Asp
Arg
Pro
Gln
Arg
200
Tyr
val

Leu

val
Pro
25

Asp
Leu
Gln
Phe
Ser
105
Ile
Trp
Arg
Asp
Gln
185
His
val
Ala

Phe
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250

g val

Pro
Leu
Gly
Lys
330
Pro
Leu
Ala
Gly
Ala

410
Ala

Thr
10

Thr
val
Asn
Asn
Asp
90

Leu
Arg
Arg
Leu
Arg
170
Phe
Leu
Gln
Arg

Pro
250

Ala Glu
val Leu

Pro Leu
300

Ala Ala

315

Glu Ser

Phe Ile
Cys Ser

Leu Leu
380

Gly Gly

395

Gln Met

Pro Trp

Leu Ala
Ala Pro
Pro Thr

Ala Phe
60

ITe Thr

75

Ser Ala

Trp Ala
Thr Gln

Pro val
140

Ser Arg

155

ITe val

Met Leu
Trp Gly

Asn Trp
220

Asn Asp

235

Ser val
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Ala
Pro
285
Asp
Gly
Cys
Leu
Gly
365
Leu
Pro
Ala

Cys

Leu
Pro
Gln
45

Asp
Ile
Gly
His
Glu
125
Trp
Gln
Lys
Glu
Phe
205
Glu
Gln

Tyr

Phe
270
Tyr
Glu
val
Gln
Asn
350
His
Leu
Leu
val

Glu
430

val
Ile
30

Asp
val
Phe
Arg
Arg
110
Ser
val
Leu
Gln
Thr
190
Tyr
Ser

Leu

Leu

255
Arg

val
Leu
val
Ala
335
val
Gly
Asn
Ser
Glu

415
Arg

Leu
15

Phe
Cys
Gln
Tyr
Ser
95

Lys
Ala
Arg
val
Ala
175
Leu
Leu
Tyr
Ala

Asp
255

val
Gln
Glu
Leu
320
Ile
Thr
Arg
Pro
Leu
400
Phe

Lys

Thr
Gly
Ala
Arg
val
Met
Gly
Asn
Ala
160
Gln
Arg
Phe
Thr
Trp

240
Glu



Thr
Gln
Pro
Leu
305
Gly
Thr
Pro
Gln
Thr
385
Ala
Asp
Trp
Ala

Ala
465

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

Leu
Glu
val
290
Ser
Ala
Glu
Tyr
Cys
370
Phe
Pro
Ile
Ser
Ser

450
Ala

<220>

<223>
<400>

Met
1
Leu
val
His
Phe
65
Tyr

Gln

Glu
Tyr
145
Asp
Ala
Pro
Trp

Leu

Thr
Gly
Leu
Leu
50

His
Pro
Ala
His
Glu
130
Gln
Pro
Arg
His
His
210
Ala

38

417
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Ala
Ala
275
Tyr
Glu
Ala
Thr
val
355
His
Leu
Gly
Asp
Gly
435
Glu

Leu

Thr
cys
Trp
35

Pro
Gly
TYyr
Leu
Ser
115
Trp
Ala
Gln
Ala
Gly
195
Ser

Arg

ser
260
Leu
val
Met
Gly
Cys
340
val
Gly
His
Glu
His
420
Glu
Ala

Ala

Gln
Gly
20

Asnh
Leu
Gln
Phe
Pro
100
Leu
cys
Ala
Glu
Leu
180
Leu
Met

Asn

Ser Arg
Arg val
Phe Thr
Asp Leu
310
val Ile
325
Gln Tyr
Asn val
His Gly
Leu Ser
390
Pro Gln
405
Leu GIn
Gln Cys
Trp Ala

Phe Thr
470

Leu Gly
5
Gln Pro
val Pro
Asn Ala
Ash Met
70
Gly Pro
85
Leu Asp
Arg Pro
Pro Leu
Ser Trp
150
Gln Leu
165
Met Glu
Trp Gly
Ala Ser

Thr Gln

His
Ala
Arg
295
Ile
Leu
Leu
Ser
Arg
375
Thr
Leu
Thr
Gln
Gly

455
Trp

Pro
Leu
Ser
Leu
55

Thr
Arg
Arg
Gly
Trp
135
Ala
Tyr
Asp
Phe
Asnh

215
Leu

Gly
Arg
280
Pro
Ser
Trp
Lys
Trp
360
Cys
Asn
Arg
His
Trp
440
Ser

Thr

Ala
Pro
Ala
40

Gly
Ile
Gly
His
Phe
120
Ala
Trp
Lys
Thr
Tyr

200
Tyr

Arg
265
Thr
Thr
Thr
Gly
Asp
345
Ala
val
Ser
Pro
Phe
425
Asp
His

Leu

Hyaluronidase-3 [Precursor]

38

Leu
Gln
25

His
Ile
Phe
Thr
Leu
105
Ala
Gly
Ala
Ala
Leu
185
His
Thr

Trp

3085seqPCl

Asn
His
Tyr
Ile
Asp
330
Tyr
Thr
Arg
Phe
val
410
Arg
His

Leu

val
10

val
Cys
Ile
Tyr
Ala
90

Ala
Gly
Asn
Gln
Tyr
170
Arg
Tyr
Gly

Leu

Phe val
His Ala

Ser Arg
300

Gly Glu

315

Ala Gly

Leu Thr
Gln Tyr
Arg Asn
380
Arg Leu
395
Gly Glu
Cys Gln
Arg Gln

Thr Ser
460

Leu Gly
Pro Glu
Glu Ala

Ala Asn
60

Lys Asn

75

His Asn

Leu Ala
Pro Ala
Trp Gly
140
Gln val
155
Thr Gly
val Ala
Pro Ala
Arg Cys
220
Trp Ala
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Ser
Asn
285
Arg
Ser
Tyr
Arg
Cys
365
Pro
val
Leu
Cys
Ala

445
Leu

val
Arg
Arg
45

Arg
Gln
Gly
Ala
val
125
Arg
Phe
Phe
Gln
Cys
205
His

Ala

Phe
270
His
Leu
Ala
Thr
Leu
350
Ser
Ser
Pro
Ser
Tyr
430
Ala

Leu

Ala
Pro
30

Phe
Gly
Leu
Gly
Tyr
110
Leu
Arg
Pro
Glu
Ala
190
Gly
Ala

Ser

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

Ala

Leu
15

Phe
Gly
Gln
Gly
Ile
Gln
Asp
Arg
Asp
Gln
175
Leu
Asn

Ala

Ser

val
Leu
Gly
Leu
320
Ser

val

Ser
His
400
Ala
Gly
Gly

Leu

Cys
Ser
val
His
Leu

80
Pro

Trp
Ala
Leu
160
Ala
Arg
Gly

Thr



225
Leu

Gln
val
His
Ile
305
Asp
Tyr
Ala
Arg
Gly
385
Trp

val

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

Phe
Ala
Gly
Arg
290
Gly
Leu
Leu
Met
Arg
370
Ser

Ala

<220>

<223>
<400>

Met
1
val
Ser
Ile
Leu
65
Lys
Tyr

Pro

Asp
145
Asp
Asn
Glu
Ser
Asn
225
Glu

Ala

Lys
His
Cys
Ala
50

Arg
Ala
TYyr
Gln
Asn
130
Trp
val
val
Ser
Arg
210
TYyr
val

Leu

39

481
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Pro
Phe
His
275
Arg
val
sSer
val
Ala
355
Asp
Leu

Gly

val
Leu
Leu
35

Ala
Leu
Arg
Pro
Asnh
115
Tyr
Glu
Tyr
Ser
Ala
195
Pro
Asnh
Leu

Tyr

Ser
val
260
Arg
Ser
Ser
Leu
Asp
340
Cys
Pro
Gly

Pro

Leu
Thr
20

Lys
Trp
Asnh
Gly
Trp
100
Ile
TYyr
Tyr
Arg
Ala
180
Lys
Lys
val
Arg

Pro

230
Ile Tyr
245
Arg His

His Pro
Gly Arg

Ala Ala
310

Ser Ser

325

Thr Leu

Ser His
Gly GIn
Asp Trp

390

Thr Cys
405

Hyaluronidase-4

39

Ser Glu
5
Ser Trp

Pro Ala
Asn Ala
Leu Lys
70
Gln Asn
85
Tyr Thr
Ser Leu
ITle Pro
Trp Arg
150
Gln Lys
165
Thr Asp
Ala Phe
Gly Leu
Tyr Ala
230
Asn Asn

245
Ser Ile

Leu
Arg
Leu
Phe
295
Leu
Ser
Gly
Gln
Met
375
Lys

Gln

Gly
Leu
Arg
Pro
55

Met
val
Ser
Gln
Ala
135
Pro

Ser

Met
Trp
215
Pro
Glu

Gly

Pro
Leu
Pro
280
Leu
Gly
Glu
Pro
Arg
360
Glu
Ser

Glu

Gln
Leu
Leu
40

Thr
Phe
Thr
Gln
val
120
Glu
Gln
Arg
Glu
Lys
200
Gly
Asnh

Leu

val

Pro
Glu
265
val
Ser
Ala
Glu
Tyr
345
Cys
Ala
Phe

Pro

Leu
Ile
25

Pro
Asp
Pro
Ile
Gly
105
His
Asp
Trp
Lys
Tyr
185
Glu
Tyr
Tyr
Ser

Trp
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235
Arg Leu
250
Glu Ala
Leu Ala
Gln Asp

Ala Gly
315

Glu Cys

330

val Ile

His Gly
Phe Leu

Ser Cys

395
Arg Pro
410

Lys Leu
10
Phe Phe

Ile Tyr
GIn Cys

val Ile
75

Phe Tyr

90

val Pro

Leu Glu
Phe Ser

Ala Arg
155

Leu Ile

170

Leu Ala

Thr Ile
Tyr Leu

Ser Gly
235

Trp Leu

250

Lys Ser
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Pro
Phe
Tyr
Asp
300
val
Trp
Asn
His
His
380
His

Gly

Cys
Ile
Gln
Leu
60

Gly
val
Ile
Lys
Gly
140
Asn
Ser
Lys
Lys
Tyr
220
Ser
Trp

Leu

Pro
Arg
val
285
Leu
val
His
val
Gly
365
Leu
Cys

Pro

val
Leu
Arg
45

Ile
Ser
Asn
Asn
Ala
125
Leu
Trp
Asp
val
Leu
205
Pro
cys
Asn

Gly

Ala
val
270
Arg
val
Leu
Leu
Thr
350
Arg
Trp
Tyr

Lys

val
Lys
30

Lys
Lys
Pro
Arg
Gly
110
Asp
Ala
Asn
Met
Thr
190
Gly
Asp
Pro
Ser

Asp

His
255
Ala
Leu
Gln
Trp
His
335
Arg
Cys
Pro
Trp

Glu
415

Gln
15

Ser
Pro
Tyr
Leu
Leu
95

Gly
Gln
val
Ser
Gly
175
Phe
Ile
Cys
Glu
Ser

255
Ser

240
His
Leu
Thr
Ser
Gly
320
Asp

Ala

Asp
Gly

400
Ala

Pro
Ile
Phe
Asn
Ala
Gly
Leu
Asp
Ile
Lys
160
Lys
Glu

Lys

Asp
240
Ala

Glu



Asn
Ser
Arg
305
Leu
val
Lys
val
Gly
385
Ash
val
Phe
Ile
Leu

465
Leu

Thr
290
Leu
val
Ile
val
Thr
370
Arg
Pro
Lys
Ser
Lys

450
Met

<210> 40
<211> 46
<212> PR

<213>

<220>

<223>

<400> 40

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu

Tyr

Gly

Leu
275
Met
Gly
Ser
Trp
Lys
355
Arg
Cys
Ala
Gly
Cys
435
Thr

Thr

7
T

val

260
Arg

Thr
Tyr
Thr
Gly
340
Gln

Ala

sSer
Lys
420
His
Ala

Leu

Leu

Ser Gly val

Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu

210
Asn

Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg

His

20
Leu

Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
TYyr
Ser
180
Gly

Pro

Phe
Ser
Arg
Ile
325
Asp
Phe
Ala
Arg
Tyr
405
Ala
Cys
Asp

Cys

Homo sapiens

Lys
5
Ser
Asnh
Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asnh

Tyr

Ser
His
Asp
310
Gly
Met
val
Glu
Lys
390
His
Ser
Tyr
Gly

Leu
470

SHUPH20 precursor

Phe
Gln
Phe
Ash
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asnh
Thr

Asp

Lys

Lys
Asp
295
Glu
Glu
Ash
Ser
val

375
Met

Asp
Gln
Cys

455
Leu

Phe
280
Tyr
Pro
Ser
Leu
Ser
360
Cys
Trp
Glu
Thr
Gly
440
Ser

Leu

1-467

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu

215
Lys

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp

Pro

265
Arg

Ala
Leu
Ala
Thr
345
Asp
Ser
Ash
Ala
Asp
425
Tyr
Gly

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly

Gly

3085seqPCl

val His
Leu Pro

Phe Phe
315

Ala Leu

330

Ala Ser

Leu Gly
Leu His
Ala Pro
395
Ser Glu
410
Leu Ala
Glu Gly
val Ser

Ala Ser
475

Phe Phe
10
Thr Phe

Pro val
Glu Phe
Ser Phe
75
ITe Phe
90
Thr Gly
Asp His
Asp Asnh
Trp Ala
155
Glu Leu
170
Glu Lys
Glu Thr
Tyr Tyr

Tyr Asn
Page 42

Glu
val
300
Leu
Gly
Lys
ser
Leu
380
ser
Asp
val
Ala
Pro

460
Tyr

Arg
Leu
Ile
cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu

220
Gly

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

Arg

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe

Ser

270
Met

val
Lys
Ala
Asn
350
Ile
Arg
Leu
Glu
Ala
430
Cys
Pro

Ser

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro

Cys

Arg
Tyr
Gln
Gly
335
Cys
Ala
Asn
His
Phe
415
Asp
Arg
Gly

Ile

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp

Phe

Thr
Asp
320
Ile
Thr
Asn
Asn
Leu
400
Thr
Thr
Glu
Ser

Gln
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys

Asn



225
val

Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asnh
val
Phe
val

Ile
465

Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

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

<213>

<220>

<223>

<400> 41

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val

Glu

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln

Lys

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

7
T

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu

Ala
195

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

ASn
Lys
420
Ser

Thr

Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys

Asp

Homo sapiens

230
Asn

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

Ala

SHUPH20 precursor

Leu Lys Phe

val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser

180
Gly

5
Ser

Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu

Lys

Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr

Asp

Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser

val
455

Asp
Tyr
Asnh
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

1-477

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu

Phe

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala

Leu
200

Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu

val

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr

185
val

3085seqPCl

Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu

Glu

235
Trp Leu

Thr Gln
Arg Glu
Pro val
300
Phe Leu
315
Leu Gly
Ser Met
Ash Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln
Cys Lys

ITe Ala
460

Phe Arg
Phe Leu
val Ile
Phe Cys
60
Phe Ile
75
Phe Tyr
Gly val
His Leu
Asn Leu
140
Ala Arg
155
Leu val
Lys Ala

Thr Ile

Page 43

Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys

Lys
205

Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln

190
Leu

Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu

Gly

240
Ser

val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe

Lys



Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<210> 42
<211> 47

<212>
<213>

<220>

<223>

<400> 42

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile

145
Lys

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp

Asp

Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Ccys
435
Asp

Ala

8

PRT .
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp

val

Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340

Asn

Ala

Asn
Lys
420
Ser
Thr

Phe

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu

Tyr

Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu

Lys
165

His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

SHUPH20 precursor

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp

150
Asn

Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

1-478

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg

Arg

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro

Ser

Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr

Ile

3085seqPCl

Tyr Tyr

Tyr Asn
235

Ser Trp

250

Asn Thr

val Arg
Leu Pro
Lys Phe
315
Ala Leu
330
Arg Ser
Leu Asnh
GIn val
Ser Ser
395
Glu Lys
410
Leu Glu
Ser Cys
Cys Ile

Glu Thr
475

Phe Phe
10
Thr Phe

Pro val
Glu Phe
Ser Phe
75
Ile Phe
Thr Gly
Asp His
AsSp Asn
Trp Ala
155

Glu Leu
170
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Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg

val

Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn

Gln

Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp

Gln

Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys

Gln
175

Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro

160
Asn



val Gln
Glu Lys

Leu Leu
210

Tyr Asn

225

val Glu

Thr Ala
Ala Ala

Sser Lys
290

Arg Ile

305

Leu val

val Ile
Leu Leu

val Thr
370

Gly val

385

Asn Pro

val Arg
Phe Tyr
val Lys

450

Ile Asp
465

<210> 43
<211> 47

Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Ccys
435
Asp

Ala

9

<212> PRT
<213> Homo sapiens

<220>

Ser Leu
180
Gly Lys

Pro Asn
His Tyr

Lys Arg
245

Tyr Pro

260

Leu Tyr

Pro Asp
Phe Thr
Thr Phe
325
Gly Thr
340
Asn Tyr
Ala Ala
ITe Arg
Asn Phe
405
Lys Pro
420
Ser Cys
Thr Asp

Phe Leu

Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

<223> sHuUPH20 precursor

<400> 43

Met Gly
1

ser Ser

Cys Leu

Phe Leu
50

Asp Glu

65

ITe Asn

Gly Tyr
Gly Ile
Lys Asp

130
Ile Asp

val
Gly
Thr
35

Trp
Pro
Ala
TYyr
Pro
115
Ile

Trp

Leu Lys
5
val Ser
20
Leu Ash
Ala Trp
Leu Asp
Thr Gly
85
Pro Tyr
100
Gln Lys
Thr Phe

Glu Glu

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr

Trp

Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

1-479

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met

135
Arg

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro

Pro

Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val

Thr

3085seqPCl
Glu Lys Ala Lys

Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp

Trp

Thr Ile

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln
Arg Glu

Pro val
300

Phe Leu

315

Leu Gly

Ser Met
Asn Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln
Cys Lys
ITe Ala
460

Thr Glu
475

Phe Arg
Phe Leu
val 1Ile
Phe Cys
60
Phe ITe
75
Phe Tyr
Gly val
His Leu
Asn Leu

140
Ala Arg

Page 45

Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly

Asn

Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met

Trp

Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala

Lys

Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val

Pro



145
Lys

val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asnh
val
Phe
val

Ile
465

Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<210> 44
<211> 480
<212> PR
<213> Homo sapiens

<220>

<223>

<400> 44

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly

Gly

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr

Ile

val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
cys
Asp
Gly
cys
435
Asp

Ala

T

val
Gly
Thr
35

Trp
Pro
Ala
Tyr

Pro
115

Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

Asn
Lys
420
Ser
Thr

Phe

Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

150
Asn

Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

SHUPH20 precursor

Leu Lys Phe

val
20

Leu
Ala
Leu
Thr
Pro

100
Gln

5
Ser

Ash
Trp
Asp
Gly
85

Tyr

Lys

Gln
Phe
Asn
Met
70

Gln
Ile

Ile

Arg Ser
Glu Ala

Phe Leu
200

Leu Trp

215

Lys Pro

Asp Asp
Ile Tyr

Arg Asn
280

Lys Ser

295

Gln val

Glu Thr
Ser Ile
Glu Thr
360
Met Cys
375
Asn Trp
ITe GIn
Leu Glu
Ser Thr
440
val Asp

455
Pro Pro

1-480

Lys His
Ile val
Arg Ala
40

Ala Pro
55

Ser Leu
Gly val
Asp Ser

Ser Leu
120

Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile

105
Gln

3085seqPCl

155
Glu Leu
170
Glu Lys

Glu Thr
Tyr Tyr

Tyr Asnh
235

Ser Trp

250

Asn Thr

val Arg
Leu Pro
Lys Phe
315
Ala Leu
330
Arg Ser
Leu Asn
Gln val
Ser Ser
395
Glu Lys
410
Leu Glu
Ser Cys
Cys Ile

Glu Thr
475

Phe Phe
10
Thr Phe

Pro val

Glu Phe

Ser Phe
75

Ile Phe

90

Thr Gly

Asp His

Page 46

val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr
val

Leu

Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr

Asp
125

Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
ser
Ser
350
Ile
Gln
Leu
Lys
ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
val

110
Lys

Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

val
15

Pro
val
Lys
Pro
Arg
95

Asn

Ala

160
Asn

Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly

Lys



Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asnh
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<210> 45
<211> 48

<212>
<213>

<220>

<223>

<400> 45

Met
1
Ser
Cys
Phe
Asp
65
Ile

Gly

Gly
Ser
Leu
Leu
50

Glu
Asn

Tyr

Trp
val
Leu
Ala

195
Arg

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

1

PRT .
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala

Tyr

Thr
Glu
Tyr
ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr

Phe

Leu
val
20

Leu
Ala
Leu
Thr

Pro

Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Lys
5
Ser
Asn
Trp
Asp
Gly

85
Tyr

Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

SHUPH20 precursor

Phe
Gln
Phe
Asnh
Met
70

Gln

Ile

Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser
val

455
Pro

Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

1-481

Lys
Ile
Arg
Ala
55

Ser
Gly

Asp

His
val
Ala
40

Pro
Leu
val

Ser

val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val

Met

Phe
25

Pro
Ser
Phe

Thr

3085seqPCl

Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile

90
Thr
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Asn
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Ash
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Phe
Phe
val
Phe
Phe
75

Phe

Gly

Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Arg

Leu

Cys
60

Ile
Tyr

val

Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val

Thr

Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp

val

Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

val
15

Pro
val
Lys
Pro
Arg

95
Asn

val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu

Gly



Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile

465
Phe

Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile

val

Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<210> 46
<211> 48
<212> PR

<213>

<220>

<223>

<400> 46

Met
1
Ser
Cys
Phe

Asp

Gly
Ser
Leu
Leu

50
Glu

Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
cys
Asp
Gly
cys
435
Asp

Ala

3
T

val
Gly
Thr
35

Trp

Pro

100
Gln

Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

Asn
Lys
420
Ser
Thr

Phe

Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
cys
Asp

Leu

Homo sapiens

Ile
Tyr
Trp
150
Asnh
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

SHUPH20 precursor

Leu Lys Phe

5

val Ser Gln
2

Leu Asnh Phe

Ala Trp Asn

Leu Asp Met

Ser Leu
120

Met Pro

135

Arg Pro

Arg Ser
Glu Ala

Phe Leu
200

Leu Trp

215

Lys Pro

Asp Asp
Ile Tyr

Arg Asn
280

Lys Ser

295

Gln val

Glu Thr
Ser Ile

Glu Thr
360

Met Cys

375

Asn Trp

ITe GIn
Leu Glu

Ser Thr
440

val Asp

455

Pro Pro

1-483

Lys His
Ile val

Arg Ala
40

Ala Pro

55

Ser Leu

105
Gln

val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asnh
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser

Phe

3085seqPCl

Asp His
Asp Asn

Trp Ala
155

Glu Leu

170

Glu Lys

Glu Thr
Tyr Tyr
Tyr Ash
235
Ser Trp
250
Asn Thr
val Arg
Leu Pro
Lys Phe
315
Ala Leu
330
Arg Ser
Leu Asn
Gln val
Ser Ser
395
Glu Lys
410
Leu Glu
Ser Cys
Cys Ile

Glu Thr
475

Phe Phe
10

Thr Phe
Pro val
Glu Phe

Ser Phe
Page 48

Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys

60
Ile

Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu

Gly

110
Lys

Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
ser
270
Ile
Ala
Gln
sSer
sSer
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly

Ser

Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

val
15

Pro
val
Lys

Pro

Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe

Arg



65

70

Ile Asn Ala Thr Gly GIn Gly

85

Gly Tyr Tyr Pro Tyr Ile Asp

100

Gly ITe Pro GIn Lys Ile Ser

Lys Asp Ile Thr Phe Tyr Met
130 135
Ile Asp Trp Glu Glu Trp Arg

145

150

Lys Asp val Tyr Lys Asn Arg

165

val GIn Leu Ser Leu Thr Glu

180

Glu Lys Ala Gly Lys Asp Phe

Leu Leu Arg Pro Asn His Leu
210 ) 215
Tyr Asn His His Tyr Lys Lys

225

230

val Glu ITe Lys Arg Asn Asp

245

Thr Ala Leu Tyr Pro Ser Ile

260

Ala Ala Thr Leu Tyr val Arg

275

Ser Lys Ile Pro Asp Ala Lys
290 295
Arg Ile val Phe Thr Asp Gln

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
370 375
Gly val Cys Ile Arg Lys Asn

385

390

Asn Pro Asp Asn Phe Ala Ile

405

val Arg Gly Lys Pro Thr Leu

420

Phe Tyr Cys Ser Cys Tyr Ser

val Ly

435
s Asp Thr Asp Ala val

450 455
Ile Asp Ala Phe Leu Lys Pro

465

470

Phe Tyr Asn

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

<220>
<223>

<400>

47

432

PRT

Homo sapiens

SHUPH20 mature 36-467
47

val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

Leu Asn Phe Arg Ala Pro Pro val

1

5

Ala Trp Asn Ala Pro Ser Glu Phe

3085seqPCl

75
Thr Ile Phe
90
Ile Thr Gly
105
Gln Asp His

val Asp Asn

Thr Trp Ala
155
Ile Glu Leu
170
Thr Glu Lys
185
val Glu Thr

Gly Tyr Tyr

Gly Tyr Asn
235
Leu Ser Trp
250
Leu Asn Thr
265
Arg val Arg

Pro Leu Pro

Leu Lys Phe
315
val Ala Leu
330
Met Arg Ser
345
ITe Leu Asn

Ser GIn val

Asn Ser Ser
395
Leu Glu Lys
410
Asp Leu Glu
425
Leu Ser Cys

val Cys Ile

Met Glu Thr
475

Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

ITe Pro Asn Vval Pro

10

Cys Leu Gly Lys Phe
25

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

Page 49

Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
ser
ser
350
Ile
Gln
Leu
Lys
sSer
430
Lys
Gly

Pro

Phe

Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

Leu
15

80
Leu

Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Cys

Ile
480

Trp

Asp Glu Pro
3

ITe Asn Ala



Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

ASn
Lys
385
Ser

Thr

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

Gly
50

TYyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
TYyr
Arg
210
Pro
TYyr
Asp
Thr
Phe
290
Thr
TYyr
Ala
Arg
Phe
370
Pro
Cys

Asp

<220>

<223>
<400>

48

448
PRT
Homo sapiens

Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

Gly
Asp
sSer
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser

val
420

val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
cys
Trp
Gln
Glu
Thr

405
Asp

Thr Ile
55

ITe Thr

70

Gln Asp

val Asp
Thr Trp

ITe Glu
135

Thr Glu

150

val Glu

Gly Tyr
Gly Tyr

Leu Ser
215

Leu Ash

230

Arg val

Pro Leu
Leu Lys

val Ala
295

Met Arg

310

Ile Leu

Ser Gln

Asn Ser

Leu Glu
375

Asp Leu

390

Leu Ser

val Cys

SHUPH20 mature 36-483
48

Leu Asn Phe Arg Ala Pro Pro
1

5

Ala Trp Asn Ala Pro Ser Glu
20

Leu Asp Met Ser Leu Phe Ser

35

Thr Gly GIn Gly val Thr Ile

50

55

Phe

Gly

Asnh
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
cys

Ile

val
Phe
Phe

40
Phe

Tyr
val
Leu
Leu
105
Arg
val

Ala

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys

Ala
425

Ile
Cys
25

Ile

Tyr

3085seqPCl

val
Thr
Asp
90

Gly
Ash
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu

410
Asp

Pro
10

Leu
Gly

val

Page 50

Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
ser
ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys

Gly

Asn
Gly
Ser

Asp

Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

val

val
Lys
Pro

Arg
60

45
Leu

Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

cys

Pro
Phe
Arg

45
Leu

Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val

Ile
430

Phe
Asp
30

Ile

Gly

Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys

415
Asp

Leu
15

Glu
Asn

Tyr

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Trp
Pro
Ala

Tyr



Pro Tyr

65

Gln Lys

Thr Phe

Glu Glu

Tyr Lys
130
Ser Leu

145

Gly Lys

Pro Asn

His Tyr

Lys

Arg
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

385

Ser Cys

Thr Asp

Phe Leu

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

<220>
<223>

<400>

49
14
DN

Ile
Ile
Tyr
Trp
115
Asnh
Thr
Asp
His
Lys
195
Asnh
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

46
A

Asp
ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu

Ser

Met
340
Asn
Ile
Leu
Ser
val

420
Pro

Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Homo sapiens

Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu
Asp
390
Leu
val

Met

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
Ccys

Glu

Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

3085seqPCl

Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly

Pro

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln

DNA encoding soluble rHuPH20 "precursor"

49

atgggagtgc
tcccagatag
cctcctgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccatc

ggaatggctg
aaagatgttt

taaaattcaa
ttttcacctt
ttccaaatgt
ttgatgagcc
ccgggcaagg
caatcacagg
tggacaaagc
ttattgactg
acaagaatag

gcacatcttt
ccttctgatt
gcctttcctc
actagatatg
tgttacaata
agtaactgtg
taagaaagac

ggaagaatgg
gtctattgaa

ttcagaagct
ccatgttgct
tgggcctgga
agcctcttct
ttttatgttg
aatggaggaa
attacatttt
agacccactt
ttggttcagc

Page 51

Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

ttgttaaatc
tgactctgaa
atgccccaag
ctttcatagg
atagacttgg
tcccccagaa
atatgccagt
gggcaagaaa
aacaaaatgt

Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

aagtggagta
tttcagagca
tgaattttgt
aagcccccga
ctactatcct
gatttcctta
agacaatttg
ctggaaacct
acaacttagt

Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

60

120
180
240
300
360
420
480
540



ctcacagagg
gtagagacta
tttccggatt
gtagaaataa
ccatccattt
cgagttcggg
tttgcatata
cttgtgtata
accctcagta
atactgaatc
tgccaggagc
aacccagata
ccgacacttg
ttgagttgta
gatggtgtct
ttctac

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

50
509
PRT
Homo

<220>
<223>

<400> 50
Met Gly val
1
Ser Ser Gly
Thr
35
Trp

Cys Leu

Phe Leu

50

Asp Glu Pro

65

ITe Asn Ala

Gly Tyr Tyr

Gly Ile Pro
115

Lys Asp Ile
130

Ile Asp

145

Lys

Trp

Asp val

val Gln Leu
Ala
195

Arg

Glu Lys

Leu
210
Asn

Leu
Tyr His
225
val

Glu Ile

Thr Ala Leu
Thr
275

Ile

Ala Ala

Ser Lys

290

Arg Ile val

305
Leu

val Tyr

ccactgagaa
taaaattggg
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
cccgcatagt
catttggcga
taatgcgaag
cttacataat
aaggagtgtg
attttgctat
aagacctgga
aggagaaagc
gtatagatgc

sapiens

Leu Lys Phe
5

val
20
Leu

Ser
Asn

Ala Trp

Leu Asp

Thr Gly
85

Pro Tyr
100
Gln Lys

Thr Phe

Glu

Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr

Trp

agcaaaacaa
aaaattactt
tcactataag
tgatctcagc
tcagcagtct
agtttccaaa
ttttactgat
aactgttgct
tatgaaatct
caacgtcaca
tataaggaaa
tcaacttgag
gcaattttct
tgatgtaaaa
ttttctaaaa

PH20 variant P48A

Lys His

ITe val

Ala
40
Pro

Arg

Ala
55
Ser Leu

Gly val

Asp Ser

Leu
120
Pro

Ser

Met
135

Arg Pro

150

Tyr Lys
165
Ser Leu
180
Gly Lys

Pro Asn

TYyr

Asn
Thr
Asp
His

Lys

Arg Ser

Glu Ala

Phe Leu
200
Leu Trp
215

Lys Pro

230

Lys Arg
245
Tyr Pro
260
Leu Tyr

Pro Asp

Phe Thr

Asn
Ser
val
Ala

Asp

Asp Asp

Ile Tyr

Asn
280
Ser

Arg

Lys
295

Gln val

310

Phe
325

Thr

Gly

Glu Thr

3085seqPCl

gaatttgaaa
cggccaaatc
aaacccggtt
tggttgtgga
cctgtagctg
atacctgatg
caagttttga
ctgggtgctt
tgcttgctcc
ctagcagcca
aactggaatt
aaaggtggaa
gaaaaatttt
gacactgatg
cctcccatgg

ITe Phe Phe

Phe Thr Phe
25
Pro

Pro val

Ser Phe
Phe
75
Phe

Phe Ser
Ile
90
Thr

Thr

Ile
105
Gln

Gly

Asp His

val Asp Asn
Ala
155

Leu

Thr Trp
Glu
170
Thr Glu
185

val

Lys

Glu Thr

Gly Tyr Tyr

Gly Asn
235
Trp

Tyr

Ser
250
Asn

Leu
Leu Thr
265
Arg

val Arg

Pro Leu Pro
Phe
315

Leu

Leu Lys

Ala
330

val
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aggcagggaa

acttgtgggg
acaatggaag

atgaaagcac
ctacactcta
caaaaagtcc
aattcctttc
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgcagctg
ctgttgatgt
agacagaaga

Arg Ser Phe
Ile
30

Asn

Leu Leu

ITe Pro
45
Leu

Cys Gly

Ile Gly Ser

Tyr val Asp
val
110

Lys

val Thr

Leu Asp
125
Leu Gly Met
140
Arg

Asn Trp

val GIn Gln
Gln
190

Leu

Ala Lys

Ile Lys

205

Leu Phe Pro

220

Gly Ser Cys

Leu Trp Asn

Gln Gln Ser
270
Ala Ile
285

Phe

Glu

val Ala

300

Leu Ser Gln

Gly Ala ser

ggatttcctg
ttattatctt
ttgcttcaat
tgctctttac
tgtgcgcaat
acttccggtt
tcaagatgaa
aatatgggga
catggagact
ccaagtgctt
tcttcacctc
acgtggaaaa
ttatagcacc
gtgtattgct
acctcaaatt

val
15
Pro

Lys
Cys

val Ala

Lys Phe

Pro Arg
80
Arg Leu
95
Asn Gly

Ala Lys

Ala val

Pro
160
Asn

Lys

Gln
175
Glu Phe

Gly Lys

Asp Cys

Phe Asn
240
Glu Ser
255
Pro val

Arg val

Tyr Thr
Glu
320
Ile

Asp

Gly
335

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1446



val
Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Phe

Ser

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

Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp
Tyr

Ile

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr

Ala

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala

Ala

51
509
PRT
Homo sapiens

Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala
Asn

Leu

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu

Thr

Gly
340
Asn
Ala
Ile
Ash
Lys
420
Ser
Thr
Phe
Ala

Phe
500

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly

Pro

Lys

Tyr
260
Leu

Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Ser

485
Leu

Lys
5

Ser
Asnh
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro

Tyr

Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys
470

Pro

Ile

Phe
Gln
Phe
Asnh
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asnh
Thr

Asp

Lys
230
ASn
Ser

val

Ser
Glu
Met
375
Asn
Ile
Leu
Ser
val
455
Pro
Ser

Ile

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile

Arg

Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro
Thr

ser

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr

Asn

Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val
Met
Leu

Ser
505

precursor PH20 variant L499w
51

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu

265
Arg

3085seqPCl

Arg Ser
Leu Asn
Gln val

Ser Ser
395

Glu Lys

410

Leu Glu

Ser Cys
Cys Ile

Glu Thr
475

Ser Ala

490

val Ala

Phe Phe
10
Thr Phe

Pro val
Glu Phe

Ser Phe
75

ITe Phe

90

Thr Gly

Asp His
Asp Asn

Trp Ala
155

Glu Leu

170

Glu Lys

Glu Thr
Tyr Tyr

Tyr Asnh
235

Ser Trp

250

Asn Thr

val Arg
Page 53

Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu
Thr

Ser

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln

Glu

Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu
Met

Leu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln

Ala

Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser

270
Ile

Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro

Arg

Leu

Asn

Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val

val



275

Ser Lys Ile

290
Arg Ile val
305
Leu

val Tyr

val Trp

Leu Leu Asp
355
Thr Leu
370

val

val

Gly
385
Asn

Cys

Pro Asp

val Arg Gly

Phe Tyr Cys

435
val Lys Asp
450
Ile Asp Ala
465
Phe

Tyr Asn

Ser Ile Trp

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

52
6630
DNA

<220>
<223> Hz24

<400> 52

tcaatattgg
ttggccattg
aatatgaccg
gtcattagtt
gcctggctga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
caatgggcgt
caatgggagt
cgcececegttg
tcgtttagtg
tgctaacgca
gtgaggcact
actgggcttg
tgacatccac
aggctagagt
catctttttc
tctgattcca
tttcctctgg
agatatgagc
tacaatattt
aactgtgaat
gaaagacatt
agaatggaga
tattgaattg
aaaacaagaa

Pro Asp

Phe Thr

Ala

Asp

280
Lys Ser
295

Gln val

310

Phe
325
Thr

Thr

Gly
340
Asn Tyr

Ala Ala

Arg

Gly
Leu
Met
Lys

Lys

Glu Thr

Ser
Thr

360
Cys

Glu

Met
375

Asn Trp

390

Phe
405
Pro

Asn

Lys
420
ser Cys

Thr Asp

Phe Leu

Ala
Thr
Tyr
Ala

Lys

Gln

Leu Glu

Thr
440
Asp

ser

val
455

Pro Pro

470

Ala Ser
485
Phe Leu

500

vector

ccattagcca
catacgttgt
ccatgttggc
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
cccgectggce
tacgtattag
ggatagcggt
ttgttttggc
acgcaaatgg
aaccgtcaga
gtcagtgctt
gggcaggtaa
tcgagacaga
tttgcctttc
acttaatacg
agaagctttg
tgttgcttga
gcctggaatg
ctcttctctt
tatgttgata
ggaggaatcc
acattttata
cccacttggg
gttcagcaac
tttgaaaagg

Pro

Ser Thr

ser

Artificial Sequence

tattattcat
atctatatca
attgattatt
atatggagtt
acccccgecc
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
ttgactcacg
accaaaatca
gcggtaggeg
tcactagaag
ctgacacaac
gtatcaaggt
gaagactctt
tctccacagg
actcactata
ttaaatcaag
ctctgaattt
ccccaagtga
tcataggaag
gacttggcta
cccagaagat
tgccagtaga
caagaaactg
aaaatgtaca

cagggaagga

3085seqPCl

Pro Leu Pro
Phe
315

Leu

Leu Lys
Ala
330
Arg

val

Met
345
Ile

Ser

Leu Asn

Ser GIn val
Ser
395

Lys

Asn Ser

Glu
410
Leu

Leu
Asp Glu
425
Leu

Ser Cys

val Cys Ile
Thr
475

Ala

Met Glu
Ser
490
val

Leu
Ser Ala
505

tggttatata
taatatgtac
gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
ctttattgcg
agtctcgaac
tacaagacag
gcgtttctga
tgtccactcc
ggctagcatg
tggagtatcc
cagagcacct
attttgtctt
cccccgaata
ctatccttac
ttccttacaa
caatttggga
gaaacctaaa
acttagtctc
tttcctggta

Page 54

285

val Phe Ala

300
Leu

Ser Gln

Gly Ala ser

Met Ser
350
Ile

Lys
Pro Tyr
365
Cys

Leu Gln

380

Asp Tyr Leu

Gly Gly Lys

Gln Phe Ser
430
Glu Lys
445

Asp

Lys

Ala
460
Glu

Gly

Glu Pro

Thr Met Phe

Ser Leu

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccccctattg
ttacgggact
atgcggtttt
agtctccacc
ccaaaatgtc
gaggtctata
gtagtttatc
ttaagctgca
gtttaaggag
taggcaccta
cagttcaatt
ggagtgctaa
cagatagttt
cctgttattc
ggaaaatttg
aacgccaccg
atagattcaa
gaccatctgg
atggctgtta
gatgtttaca
acagaggcca
gagactataa

Tyr Thr
Glu
320
Ile

Asp

Gly
335
Cys Leu

ITe Asn

Glu Gln

Leu
400
Thr

His

Phe
415
Glu Lys

Ala Asp

val Cys
Ile
480
val

GlIn

Ile
495

atattggcta
gctcatgtcc
caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ggcagtacac
ccattgacgt
gtaataaccc
taagcagagc
acagttaaat
gaagttggtc
accaatagaa
ttggtcttac
acagctctta
aattcaagca
tcaccttcct
caaatgtgcc
atgagccact
ggcaaggtgt
tcacaggagt
acaaagctaa
ttgactggga
agaataggtc
ctgagaaagc
aattgggaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



attacttcgg
ctataagaaa
tctcagctgg
gcagtctcct
ttccaaaata
tactgatcaa
tgttgctctg
gaaatcttgc
cgtcacacta
aaggaaaaac
acttgagaaa
attttctgaa
tgtaaaagac
tctaaaacct
cgcccctctce
tgtgcgtttg
cggaaacctg
ggaatgcaag
caaacaacgt
ctctgcggcec
cacgttgtga
aaggggctga
tgcacatgct
ggggacgtgg
ctgccatcat
gcaagaacgg
tgaccacaac
ggttctccat
gagaactcaa
taagacttat
gcagttctgt
ggatcatgca
aacttctccc
ataagtttga
gcggccgcett
aatgcagtga
cattataagc
tcagggggag
cgataaggat
gttgcgcagce
gtggtggtta
gctttcttcc
gggctccctt
tagggtgatg
ttggagtcca
atctcggtct
aatgagctga
tcctgatgceg
ctctcagtac
ccgctgacgce
ccgtctccgg
gaaagggcct
agacgtcagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggcgcggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgagceg
gtatcgtagt

ccaaatcact
cccggttaca
ttgtggaatg
gtagctgcta
cctgatgcaa
gttttgaaat
ggtgcttctg
ttgctcctag
gcagccaaaa
tggaattcaa
ggtggaaagt
aaattttatt
actgatgctg
cccatggaga
cctcecccccc
tctatatgtt
gccctgtctt
gtctgttgaa
ctgtagcgac
aaaagccacg
gttggatagt
aggatgccca
ttacatgtgt
ttttcctttg
ggttcgacca
agacctaccc
ctcttcagtg
tcctgagaag
agaaccacca
tgaacaaccg
ttaccaggaa
ggaatttgaa
agaataccca
agtctacgag
cgagcagaca
aaaaaatgct
tgcaataaac
atgtgggagg
ccgggctgge
ctgaatggcg
cgcgcagegt
cttcctttct
tagggttccg
gttcacgtag
cgttctttaa
attcttttga
tttaacaaaa
gtattttctc
aatctgctct
gccctgacgg
gagctgcatg
cgtgatacgc
tggcactttt
aaatatgtat
gaagagtatg
ccttcctgtt
gggtgcacga
tcgccccgaa
attatcccgt
tgacttggtt
agaattatgc
aacgatcgga
tcgccttgat
cacgatgcct
tctagcttcc
tctgcgctcg
tgggtctcgc
tatctacacg

tgtggggtta
atggaagttg
aaagcactgc
cactctatgt
aaagtccact
tcctttctca
gaattgtaat
acaattacat
tgtgtagcca
gtgactatct
tcacagtacg
gcagctgtta
ttgatgtgtg
cagaagaacc
ccctaacgtt
attttccacc
cttgacgagc
tgtcgtgaag
cctttgcagg
tgtataagat
tgtggaaaga
gaaggtaccc
ttagtcgagg
aaaaacacga
ttgaactgca
tggcctccgce
gaaggtaaac
aatcgacctt
cgaggagctc
gaattggcaa
gccatgaatc
agtgacacgt
ggcgtcctct
aagaaagact
tgataagata
ttatttgtga
aagttaacaa
ttttttaaag
gtaatagcga
aatggacgcg
gaccgctaca
cgccacgttc
atttagtgct
tgggccatcg
tagtggactc
tttataaggg
atttaacgcg
cttacgcatc
gatgccgcat
gcttgtctgc
tgtcagaggt
ctatttttat
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttc
attgacgccg
gagtactcac
agtgctgcca
ggaccgaagg
cgttgggaac
gtagcaatgg
cggcaacaat
gcccttcegg
ggtatcattg

acggggagtc

3085seqPCl

ttatcttttt
cttcaatgta
tctttaccca
gcgcaatcga
tccggttttt
agatgaactt
atggggaacc
ggagactata
agtgctttgc
tcacctcaac
tggaaaaccg
tagcaccttg
tattgctgat
tcaaattttc
actggccgaa
atattgccgt
attcctaggg
gaagcagttc
cagcggaacc
acacctgcaa
gtcaaatggc
cattgtatgg
ttaaaaaaac
tgataagctt
tcgtcgecgt
tcaggaacga
agaatctggt
taaaggacag
attttcttgc
gtaaagtaga
aaccaggcca
ttttcccaga
ctgaggtcca
aaacgcgtgg
cattgatgag
aatttgtgat
caacaattgc
caagtaaaac
agaggcccgc
ccctgtagceg
cttgccagcg
gccggcetttc
ttacggcacc
ccctgataga
ttgttccaaa
attttgccga
aattttaaca
tgtgcggtat
agttaagcca
tcccggcatc
tttcaccgtc
aggttaatgt
tgcgcggaac
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat

Page 55

ccggattgtt
gaaataaaaa
tccatttatt
gttcgggaag
gcatataccc
gtgtatacat
ctcagtataa
ctgaatcctt
caggagcaag
ccagataatt
acacttgaag
agttgtaagg
ggtgtctgta
tactgaggat
gccgcttgga
cttttggcaa
gtctttcccc
ctctggaagc
ccccacctgg
aggcggcaca
tctcctcaag
gatctgatct
gtctaggccc
gccacaaccc
gtcccaaaat
gttcaagtac
gattatgggt
aattaatata
caaaagtttg
catggtttgg
cctcagactc
aattgatttg
ggaggaaaaa
tacctctaga
tttggacaaa
gctattgctt
attcatttta
ctctacaaat
accgatcgcc
gcgcattaag
ccctagcgcec
cccgtcaagc
tcgaccccaa
cggtttttcg
ctggaacaac
tttcggccta
aaatattaac
ttcacaccgc
gccccgacac
cgcttacaga
atcaccgaaa
catgataata
ccctatttgt
ctgataaatg
cgcccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcgc
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggcg
tattgctgat
gccagatggt
ggatgaacga

acaaccatca
gaaatgatga
tgaacactca
ccatcagagt
gcatagtttt
ttggcgaaac
tgcgaagtat
acataatcaa
gagtgtgtat
ttgctattca
acctggagca
agaaagctga
tagatgcttt
ccatagctaa
ataaggccgg
tgtgagggcc
tctcgccaaa
ttcttgaaga
cgacaggtgc
accccagtgc
cgtattcaac
ggggcctcgg
cccgaaccac
acagcggccg
atggggattg
ttccaaagaa
aggaaaacct
gttctcagta
gatgatgcct
atagtcggag
tttgtgacaa
gggaaatata
ggcatcaagt
gtcgacccgg
ccacaactag
tatttgtaac
tgtttcaggt
gtggtaaaat
cttcccaaca
cgcggegggt
cgctcctttc
tctaaatcgg
aaaacttgat
ccctttgacg
actcaaccct
ttggttaaaa
gcttacaatt
atatggtgca
ccgccaacac
caagctgtga
cgcgcgagac
atggtttctt
ttatttttct
cttcaataat
cccttttttg
aaagatgctg
ggtaagatcc
gttctgctat
cgcatacact
acggatggca
gcggccaact
aacatggggg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctccc
aatagacaga

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760



tcgctgagat aggtgcctca ctgattaagc

atatacttta gattgattta aaacttcatt

tttttgataa tctcatgacc aaaatccctt

accccgtaga aaagatcaaa ggatcttctt

gcttgcaaac aaaaaaacca ccgctaccag

caactctttt tccgaaggta actggcttca

tagtgtagcc gtagttaggc caccacttca

ctctgctaat cctgttacca gtggctgctg

tggactcaag acgatagtta ccggataagg

gcacacagcc cagcttggag cgaacgacct

tatgagaaag cgccacgctt cccgaaggga

gggtcggaac aggagagcgc acgagggagc

gtcctgtcgg gtttcgccac ctctgacttg

ggcggagcct atggaaaaac gccagcaacg

ggccttttgc tcacatggct cgacagatct

<210> 53

<211> 186

<212> PRT

<213> Mus musculus

<220>

<223> dihydrofolate reductase

<400> 53

val Arg Pro Leu Asn Cys Ile val

1 5

Gly Lys Asn ggy Asp Leu Pro Trp

Tyr Phe GIn Arg Met Thr Thr Thr
35 40

Leu val ITe Met Gly Arg Lys Thr

50 55

Arg Pro Leu Lys Asp Arg Ile Asn

65 70

Glu Pro Pro Arg Gly Ala His Phe

85
Leu Arg Leu Ile Glu GIn Pro Glu
100

Trp Ile val Gly Gly Ser Ser val
115 120

Gly His Leu Arg Leu Phe val Thr

130 135

Asp Thr Phe Phe Pro Glu Ile Asp

145 150

Glu Tyr Pro Gly Xg] Leu Ser Glu

5
Tyr Lys Phe Glu val Tyr Glu Lys
180

<210> 54

<211> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> His tag

<400> 54

His His His His His His
1

<210> 55
<211> 8
<212> PRT

3085seqPCl

attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
gaaaggcgga
ttccaggggg
agcgtcgatt
cggccttttt

val
10
Pro

Ala ser

Pro Leu

25

Ser Ser val

Trp Phe Ser

Ile val Leu
75
Ala Lys
90

Ala

Leu

Leu Ser

105

Tyr Gln Glu

Arg Ile Met

Leu Gly Lys
155
GIn Glu
170

Asp

val

Lys
185

Page 56

gtcagaccaa
aaggatctag
ttcgttccac
ttttctgcge
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgc
acggttcctg

Gln Asn Met
Glu
30

Lys

Arg Asn

Glu Gly

45

ITe Pro Glu

60

Ser Arg Glu

ser Leu Asp

Lys val Asp

110

Ala Met Asn

125

Gln Glu Phe

140

Tyr Lys Leu

Glu Lys Gly

gtttactcat
gtgaagatcc
tgagcgtcag
gtaatctgct
caagagctac
actgttcttc
acatacctcg
cttaccgggt
gggggttcgt
cagcgtgagc
gtaagcggca
tatctttata

tcgtcagggg
gccttttgct

Gly Ile

Phe Lys

Gln Asn

Lys Asn

Leu Lys
80
Asp Ala
95
Met val

Gln Pro

Glu Ser

Pro
160
Lys

Leu

Ile
175

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6630



<213>

<220>
<223>

<400>

Flag
55

tag

Artificial Sequence

Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

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

<220>
<223>

56
1449
DNA
Homo

Gen2

<400> 56

atgggagtgc
tcccagatag
cctcctgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccatc
ggaatggctg
aaagatgttt
ctcacagagg
gtagagacta
tttccggatt
gtagaaataa
ccatccattt
cgagttcggg
tttgcatata
cttgtgtata
accctcagta
atactgaatc
tgccaggagc
aacccagata
ccgacacttg
ttgagttgta
gatggtgtct
ttctactga

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

57
17
PRT
Homo

<220>
<223>

sapiens

mMRNA sequence

taaaattcaa
ttttcacctt
ttccaaatgt
ttgatgagcc
ccgggcaagg
caatcacagg
tggacaaagc
ttattgactg
acaagaatag
ccactgagaa
taaaattggg
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
cccgcatagt
catttggcga
taatgcgaag
cttacataat
aaggagtgtg
attttgctat
aagacctgga
aggagaaagc
gtatagatgc

sapiens

431-447

<400> 57

gcacatcttt
ccttctgatt
gcctttcctce
actagatatg
tgttacaata
agtaactgtg
taagaaagac
ggaagaatgg
gtctattgaa
agcaaaacaa
aaaattactt
tcactataag
tgatctcagc
tcagcagtct
agtttccaaa
ttttactgat
aactgttgct
tatgaaatct
caacgtcaca
tataaggaaa
tcaacttgag
gcaattttct
tgatgtaaaa
ttttctaaaa

C-terminal peptide cleaved

3085seqPCl

ttcagaagct
ccatgttgct
tgggcctgga
agcctcttct
ttttatgttg
aatggaggaa
attacatttt
agacccactt
ttggttcagc
gaatttgaaa
cggccaaatc
aaacccggtt
tggttgtgga
cctgtagctg
atacctgatg
caagttttga
ctgggtgctt
tgcttgctcc
ctagcagcca
aactggaatt
aaaggtggaa
gaaaaatttt
gacactgatg
cctcccatgg

ttgttaaatc
tgactctgaa
atgccccaag
ctttcatagg
atagacttgg
tcccccagaa
atatgccagt
gggcaagaaa
aacaaaatgt

aggcagggaa

acttgtgggg
acaatggaag

atgaaagcac
ctacactcta
caaaaagtcc
aattcctttc
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgcagctg
ctgttgatgt
agacagaaga

aagtggagta
tttcagagca
tgaattttgt
aagcccccga
ctactatcct
gatttcctta
agacaatttg
ctggaaacct
acaacttagt
ggatttcctg
ttattatctt
ttgcttcaat
tgctctttac
tgtgcgcaat
acttccggtt
tcaagatgaa
aatatgggga
catggagact
tcaagtgctt
tcttcacctc
acgtggaaaa
ttatagcacc
gtgtattgct
acctcaaatt

from soluble rHuPH20 aa

Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro GIn Ile Phe
1 5

Tyr

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

58
16
PRT
Homo

<220>

sapiens

Page 57

15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1449



3085seqPCl
<223> C-terminal peptide cleaved from soluble rHuPH20 aa

431-446
<400> 58
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln ITe Phe
1 5 10 15
<210> 59
<211> 15
<212> PRT
<213> Homo sapiens
<220>
<223> C-terminal peptide cleaved from soluble rHuPH20 aa
431-445
<400> 59
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
1 5 15
<210> 60
<211> 14
<212> PRT
<213> Homo sapiens
<220>
<223> C-terminal peptide cleaved from soluble rHuPH20 aa
431-444
<400> 60
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln
1 5 10
<210> 61
<211> 13
<212> PRT
<213> Homo sapiens
<220>
<223> C-terminal peptide cleaved from soluble rHuPH20 aa
431-443
<400> 61
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro
1 5 10
<210> 62
<211> 12
<212> PRT
<213> Homo sapiens
<220>
<223> C-terminal peptide cleaved from soluble rHuPH20 aa
431-442
<400> 62

Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu
1 5 10

<210> 63
<211> 520
<212> PRT

Page 58



3085seqPCl
<213> ovis aries

<400> 63
Leu Asp Phe Pro Ala Pro Pro Leu Ile Ser Asn Thr Ser Phe Leu Trp
1 5 10 15
Ala Trp Asn Ala Pro Ala Glu Arg Cys val Lys Ile Phe Lys Leu Pro
20 25 30
Pro Asp Leu Arg Leu Phe Ser val Lys Gly Ser Pro GIn Lys Ser Ala
35 40 45
Thr Gly GIn Phe ITe Thr Leu Phe Tyr Ala Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro His Ile Asp Glu Lys Thr Gly Asn Thr val Tyr Gly Gly Ile Pro
65 70 75 80
Gln Leu Gly Asn Leu Lys Asn His Leu Glu Lys Ala Lys Lys Asp Ile
85 90 95
Ala Tyr Tyr Ile Pro Asn Asp Ser val Gly Leu Ala val Ile Asp Trp
100 105 110
Glu Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
115 120 125
Tyr Arg Asp Glu Ser val Glu Leu val Leu GIn Lys Asn Pro Gln Leu
130 135 140
Ser Phe Pro Glu Ala Ser Lys Ile Ala Lys val Asp Phe Glu Thr Ala
145 150 155 160
Gly Lys Ser Phe Met GIn Glu Thr Leu 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
180 185 190
Asn Tyr Asn Gln Pro Thr Tyr Asn Gly Asn Cys Ser Asp Leu Glu Lys
195 200 205
Arg Arg Asn Asp Asp Leu Asp Trp Leu Trp Lys Glu Ser Thr Ala Leu
210 215 220
Phe Pro Ser val Tyr Leu Asn Ile Lys Leu Lys Ser Thr Pro Lys Ala
225 230 235 240
Ala Phe Tyr val Arg Asn Arg val Gln Glu Ala Ile Arg Leu Ser Lys
245 250 255
Ile Ala Ser val Glu Ser Pro Leu Pro val Phe val Tyr His Arg Pro
260 265 270
val Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser GIln Gly Asp Leu Vval
275 280 285
Asn Ser val Gly Glu ITe val Ala Leu Gly Ala Ser Gly Ile Ile Met
290 295 300
Trp Gly Ser Leu Asn Leu Ser Leu Thr Met Gln Ser Cys Met Asn Leu
305 310 315 320
Gly Asn Tyr Asn Thr Thr Leu Asn Pro Tyr Ile ITle Asn val Thr Leu
325 330 335
Ala Ala Lys Met Cys Ser Gln val Leu Cys His Asp Glu Gly val Cys
340 345 350
Thr Arg Lys GIn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Ile
355 360 365
Met Asnh Phe Ala ITe Gln Thr Gly Lys Gly Gly Lys Tyr Thr val Pro
370 375 380
Gly Lys val Thr Leu Glu Asp Leu GIn Thr Phe Ser Asp Lys Phe Tyr
385 390 395 400
Cys Ser Cys Tyr Ala Asn ITle Asn Cys Lys Lys Arg val Asp Ile Lys
405 410 415
Asn val His Ser val Asn val Cys Met Ala Glu Asp Ile Cys Ile Glu
420 425 430
Gly Pro val Lys Leu GIn Pro Ser Asp His Ser Ser Ser Gln Asn Glu
435 440 445
Ala Ser Thr Thr Thr val Ser Ser Ile Ser Pro Ser Thr Thr Ala Thr
450 455 460
Thr val val Ser Pro Cys Thr Pro Glu Lys Gln Ser Pro Glu Cys Leu
465 470 475 480
Lys val Arg Cys Leu Glu Ala Ile Ala Asn val Thr Gln Thr Gly Cys
485 490 495
Gln Gly val Lys Trp Lys Asn Thr Ser Ser GIn Ser Gln Ser Ser Ile
500 505 510
Gln Asn Ile Lys Asn Gln Thr Thr
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<210> 64
<211> 47
<212> PR

<213>

<220>
<223> PH

<400> 64

Met
1

Ser
Cys
Phe
Phe
65

Gln
Leu
Gly
Lys
val
145
Pro
Asn
Phe
Lys
Cys
225
Asp
Ser
Thr
Arg
Tyr
305
Gly
Gly
Cys
Ile
Asp
385
His
Tyr

Asp

Gly
Ser
Leu
Leu
50

Gln
Lys
Gly
Gly
Asn
130
Ile
Lys
Pro
Glu
Leu
210
Tyr
val
Thr
Gln
Leu
290
Ala
Asp
Ile
Met
Asn
370
Gly
Leu
Thr

Thr

515

4
T

20

Met
Gly
Ala
35

Trp
Leu
Ser
Tyr
Ile
115
Asp
Asp
Asp
Gln
Thr
195
Leu
Asn
Glu
Ala
Asn
275
Ser
Arg
Leu
Ile
Asn
355
val
Gly
Asn
val

Phe
435

Bos taurus

Phe
Thr
20

Leu
Ala
Pro
Ala
Tyr

100
Pro

Trp
val
Leu
180
Ala
Arg
His
Lys
Leu
260
Ala
Lys
Pro
val
Met
340
Leu
Thr
val
Pro
Pro

420
Tyr

Arg
Pro
Asp
Trp
Pro
Thr
85

Pro
Gln
Ala
Glu
Tyr
165
Ser
Gly
Pro
Asn
Arg
245
Phe
Ala
Ile
val
Asn
325
Trp
Gly
Leu
Cys
Met
405
Gly

Cys

Arg
Gln
Phe
Asn
Asp
Gly
His
Leu
Tyr
Asn
150
Arg
Phe
Lys
Asn
His
230
Arg
Pro
Leu
Ala
Phe
310
Ser
Gly
Thr
Ala
Thr
390
Asn

Thr

Ser

His
Ala
Arg
Ala
55

Leu
Gln
Ile
Gly
Tyr
135
Trp
Asp
Pro
Ser
His
215
Asn
Asn
Ser
Tyr
Ser
295
Thr
val
Ser
Tyr
Ala
375
Arg
Phe
Leu

Cys

520

His
val
Ala
40

Pro
Arg
Phe
Asp
Asn
120
Ile
Arg
Glu
Glu
Phe
200
Leu
Gln
Asp
val
val
280
val
Asp
Gly
Leu
Leu
360
Lys
Lys
Ala
Thr

Tyr
440

Ile
Phe
25

Pro
val
Leu
Ile
Glu
105
Leu
Pro
Pro
Ser
Ala
185
Met
Trp
Pro
Asp
Tyr
265
Arg
Glu
Gly
Glu
Asn
345
Asn
Met
His
Ile
Leu

425
Ser

3085seqPCl

Ser Phe
10
Thr Phe

Pro Leu
Glu Arg

Phe ser
75

Thr Leu

90

Lys Thr

Lys Ser
Asn Asp

Thr Trp
155

val Glu

170

ser Lys

Gln Glu
Gly Tyr

Thr Tyr
235

Leu Glu

250

Leu Asn

Asn Arg
Ser Pro
Ser Ser
315
ITe val
330
Leu Ser
Thr Thr
Cys Ser
Trp Ash
395
Gln Thr
410
Glu Asp

Asn Leu
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Arg
Leu
Ile
Cys
val
Phe
Gly
His
Ser
140
Ala
Leu
Ile
Thr
Tyr
220
Asn
Trp
Ile
val
Leu
300
Thr
Ser
Leu
Leu
Gln
380
Ser
Gly

Leu

Ser

Ser
Leu
Ser
45

val
Lys
Tyr
Lys
Leu
125
val
Arg
val
Ala
Leu
205
Leu
Gly
Leu
Arg
Gln
285
Pro
Tyr
Leu
Ser
Asn
365
val
Ser
Glu
Gln

Cys
445

Phe
Leu
30

Asn
Asn
Gly
Ala
Thr
110
Glu
Gly
Asn
Leu
Lys
190
Lys
Phe
Asn
Trp
Leu
270
Glu
val
Leu
Gly
val
350
Pro
Leu
Asp
Gly
Lys

430
Lys

Ala
15

Pro
Thr
Arg
Ser
Asp
val
Lys
Leu
Trp
Gln
175
val
Leu
Pro
Cys
Lys
255
Lys
Ala
Phe
Ser
Ala
335
Gln
Tyr
Cys
Tyr
Gly
415
Phe

Lys

Gly
Cys
Ser
Arg
Pro
80

Arg
Phe

Ala

Lys
160
Lys
Asp
Gly
Asp
Pro
240
Glu
Ser
Ile
val
Gln
320
Ser
Ser
Ile
His
Leu
400
Lys
Ser

Arg



3085seqPCl
val Asp ITe Lys Asn val His Ser val Asp val Cys Met Ala Glu Asp
450 455 460
val Cys Ile Asp Ala Phe Leu Lys Pro Pro
465 470

<210> 65

<211> 517

<212> PRT

<213> Ovis aries

<400> 65
Asp Phe Arg Ala Pro Pro Leu Ile Ser Asn Thr Ser Phe Leu Trp Ala
1

Trp Asn Ala Pro Ala Glu Arg Cys Ile Lys Ile Phe Lys ggu Pro Pro
20 25
Asp Leu Arg Leu Phe Ser val Lys Gly Ser Pro Gln Lys Ser Ala Thr
35 40 45
Gly GIn Phe ITe Thr Leu Phe Tyr Ala Asp Arg Leu Gly Tyr Tyr Pro
50 55 60
His ITe Asp Glu Lys Thr Gly Asn Thr val Tyr Gly Gly Ile Pro Gln
65 70 75 80
Leu Gly Asn Leu Lys Asn His Leu Glu S%S Ala Lys Lys Asp g]e Ala
85 5
Tyr Tyr ITle Pro Asn Asp Ser val Gly Leu Ala val Ile Asp Trp Glu
100 105 110
Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val Tyr
115 120 125
Arg Asp Glu Ser val Glu Leu val Leu GIn Lys Asn Pro Gln Leu Ser
130 135 140
Phe Pro Glu Ala Ser Lys Ile Ala Lys val Asp Phe Glu Thr Ala Gly
145 150 155 160
Lys Ser Phe Met GIn Glu Thr Leu Lys Leu Gly Lys Leu Leu Arg Pro
165 170 175
Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His Asn
180 185 190
Tyr Asn GIn Pro Thr Tyr Asn Gly Asn Cys Ser Asp Leu Glu Lys Arg
195 200 205
Arg Asn Asp Asp Leu Asp Trp Leu Trp Lys Glu Ser Thr Ala Leu Phe
210 215 220
Pro Ser val Tyr Leu Asn Ile Lys Leu Lys Ser Thr Pro Lys Ala Ala
225 230 235 240
Phe Tyr val Arg Asn Arg val Gln Glu Ala ITle Arg Leu Ser Lys Ile
245 250 255
Ala ser val Glu Ser Pro Leu Pro val Phe val Tyr His Arg Pro val
260 265 270
Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser GIn Gly Asp Leu val Asn
275 280 285
Ser val Gly Glu Ile val Ala Leu Gly Ala Ser Gly ITle Ile Met Trp
290 295 300
Gly Ser Leu Ash Leu Ser Leu Thr Met GIn Ser Cys Met Asnh Leu Gly
305 310 315 320
Asn Tyr Leu Asn Thr Thr Leu Asn Pro Tyr Ile Ile Asn val Thr Leu
325 330 335
Ala Ala Lys Met Cys Ser Gln val Leu Cys His Asp Glu Gly val Cys
340 345 350
Thr Arg Lys Gln Trp Ash Ser Ser Asp Tyr Leu His Leu Asn Pro Met
355 360 365
Asn Phe Ala Ile GIn Thr Gly Lys Gly Gly Lys Tyr Thr val Pro Gly
370 375 380
Lys val Thr Leu Glu Asp Leu GIn Thr Phe Ser Asp Lys Phe Tyr Cys
385 390 395 400
Ser Cys Tyr Ala Asn ITe Asn Cys Lys Lys Arg val Asp Ile Lys Asn
405 410 415
val His Ser val Asn val Cys Met Ala Glu Asp Ile Cys Ile Glu Gly
420 425 430
Pro val Lys Leu GIn Pro Ser Asp His Ser Ser Ser GIn Asn Glu Ala
435 440 445
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Thr Thr
450

Ser

Ser

val
465
Arg

Pro

Cys Leu

val Lys Trp
Thr

515

Asn Gln

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

<400> 66

ttttccgtgt
cctctgggcec
tctgagactc
attattttat
tgtatatgga
agacattgcc
ctggaggcct
tgagttggtt
agtggatttt
acttcggcca
taaccagcct
cgactggttg
aaaatctact
gtctaaaata
tactgatggg
cgttgctcta
gcaatcttgc
cgtcacccta
aaggaaacaa
aactgggaaa
gttttctgat
tataaaaaat
tgtgaagtta
cagcagtatc
gtcccctgag
gtgtcaaggt
tcaaacaacc

66
1620
DNA
ovis

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

<220>
<223> hyalu

<400> 67
Met Thr Arg
1
Ser

67
793
PRT
Arthr

Gly Leu
Thr Ala Asn
Arg
Asn

65
Ala

Thr val

Cys Thr

Ser Ser Ile Ser

455

Pro Glu Lys Gln

470

Ala
485
Asn

Glu

Lys
500

Thr Tyr

aries

tggttggctc
tggaatgccc
ttctctgtaa
gctgatagac
ggaattcccc
tattacatac
acctgggcaa
ctgcaaaaaa
gagacagcag
aatcacttat
acttacaatg
tggaaggaaa
ccaaaagctg
gcgagtgttg
tcttcaacat
ggtgcctctg
atgaacctag
gcagccaaaa
tggaattcaa
ggtggaaaat
aaattttatt
gttcatagtg
caacccagtg
tcaccctcta
tgcctcaaag
gttaaatgga
tattaaaata

obacter sp.

ronan lyase

Phe
5
Leu

Glu Se

Leu Al
20
Ala

Thr Le

Asp Gln 11
Al
70

Gl

val Thr

Leu
85

Leu

Ile Ala Asn Vval

Thr Ser Ser GIn
505

tggacttcag
cagctgaacg
aaggaagccc
ttggctacta
agttgggaaa
caaatgacag
gaaactggaa
atccacaact
gaaagagttt
ggggttatta
gaaattgctc
gcactgccct
ccttctatgt
aaagtccact
acctttctca
ggattataat
gcaattactt
tgtgcagcca
gcgactatct
acacagtacc
gcagttgtta
ttaatgtatg
atcattcctc
ctacagccac
tcaggtgttt
agaacacttc
taaattcagt

3085seqPCl

Pro Ser
Pro
475
Gln

Ser

Thr
490

Ser Ser

agcaccccct
ttgtattaaa
ccaaaaaagt
tcctcatata
cttaaaaaat
cgtgggcttg
acctaaagat
cagtttccca
catgcaagag
tctttttcct
tgatttagaa
tttcccttct
tcgtaatcgt
tcccgttttt
gggtgacctt
gtggggcagt
gaacactaca
agtgctttgc
tcacctgaac
tgggaaagtc
tgccaacatc
tatggcagaa
tagccagaat
cacagtatct
ggaagccatc
cagtcagtca
gcttataaaa

(strain FB24)

r Arg Arg

a Met val

Thr Pro
40

Gly

u

Thr
55
Leu

e

a Ala

u Arg Ser

Thr
His
25

Ala
Arg
Ala

Ala

Ala
10
Gly

Leu
Pro

Asp Phe

Lys val

Leu Asp
75
Gly Arg
90
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Thr Thr Ala
460
Glu Cys Leu

Thr Gly Cys

Ile Gln Asn
510

ctcatttcaa
atctttaaac
gctacgggac
gatgaaaaaa
catttggaaa
gcggtcattg
gtttacaggg
gaggcttcca
actttaaaac
gattgttaca
aaaaggagaa
gtttatttga
gtccaggaag
gtatatcacc
gtgaattcgg
ctcaatctaa
ctgaatcctt
cacgatgaag
ccaatgaatt
acacttgaag
aactgtaaga
gacatttgta
gaggcatcta
ccatgtactc
gccaacgtca
agtattcaaa
aaaaaaaaaa

Lys Gly Ala
Ala
30

Leu

Ala His

Ala Gly

Leu val Ala

60

Lys Lys Ala

Leu Thr val

Thr Thr
val
480
Gly

Lys

Gln
495

Ile Lys

acacttcttt
tacctccaga
aatttattac
caggcaacac
aagccaaaaa
actgggaaaa
atgagtctgt
agattgcaaa
tgggaaaatt
atcataatta
atgatgatct
atatcaagtt
ccattcggtt
gtccagtttt
ttggtgagat
gcctaactat
acataatcaa
gagtgtgtac
ttgctattca
acctgcaaac
agagagttga
tagagggccc
ctaccaccgt
ctgagaaaca
cccaaacggg
atattaaaaa
aaaaaaaaaa

Ala
Ala
Arg
Gly
Arg

Phe
95

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



Asp
Leu
Ala
Asn
145
Ser
Leu
Ile
Gly
val
225
Ala
Gly
Thr
Ala
Ile
305
Gly
Asn
Leu
Cys
Ala
385
Leu
Asp
Ala
Arg
Leu
465
Leu
Gly
Ala
Gly
Ile
545
Glu
Gly
Leu
val

ser
625

Leu
Ala
Asp
130
Ser
Trp
His
Asp
Lys
210
Thr
val
Phe
Gly
Leu
290
Leu
Ala
Thr
Ala
Leu
370
Gly
Thr
Arg
Ser
Gly
450
Gly
Pro
Glu
Tyr
Thr
530
val
Thr
Thr
Thr
Leu

610
Trp

Ser
Thr
115
Ala
Leu
Glu
Ala
His
195
Ile
Ile
Ala
Phe
Ser
275
Leu
Phe
Met
Gly
Arg
355
Ala
val
Glu
Thr
Ser
435
Tyr
Gln
Gly
Trp
Gly
515
Gly
Cys
val
Ala
val
595
Asp

Ser

Leu
100
Met
Gly
Cys
Ile
Glu
180
Phe
Thr
Arg
Gly
Thr
260
Tyr
Gly
Lys
Ala
Phe
340
Ala
Trp
Gly
Thr
Met
420
Arg
His
Tyr
Ile
Gly
500
Asp
Leu
Leu
val
Ala
580
Asp
Ala

Glu

Ala
Ala
Leu
Tyr
Gly
165
Leu
val
Ser
Ser
Leu
245
Asp
Gly
Gly
Thr
Asp
325
Asp

val

Arg
Asp

405
His

Thr
Asp
Thr
485
Ala
val
Thr
Gly
Asp
565
Gly
Arg
Ala

val

Lys
Thr
Leu
Asn
150
Thr
Thr
Pro
val
Leu
230
Ser
Gly
val
Thr
val
310
Ser
Leu
Asp
Asn
Thr
390
Leu
His
Ala
Gly
Asp
470
val
Ala
Ala
Ala
Ala
550
His
Thr
Trp
Pro

Asn
630

Asp
Ala
Ala
135
Ala
Pro
Ala
Asp
Gly
215
val
Glu
Ser
val
Gly
295
Glu
val
Gly
Pro
Gln
375
Ala
Pro
Ser
Trp
Ser
455
Ala
Asp
Thr
Ala
Arg
535
Asp
Arg
val
val
Leu

615
val

Thr
Trp
120
Ala
Ser
Lys
Ala
Pro
200
Ala
Asp
val
Phe
Leu
280
Ala
Gly
Arg
Ala
val
360
Asn
Leu
Gly
Gln
Tyr
440
Gly
Phe
Thr
Pro
val
520
Lys
Ile
Asn
Ala
His
600
Gln

Lys

Asp
105
Ala
Ile
Lys
Ala
Glu
185
Trp
Ash
Glu
Trp
Ile
265
Leu
Glu
Ser
Gly
Ser
345
Thr
Arg
val
Gly
Gly
425
Glu
Met
Trp
Ser
Ala
505
Gly
Ser
Arg
Leu
Ala
585
Leu
val

Gly

3085seqPCl

Leu
Thr
Arg
Glu
Leu
170
Arg
Gln
Arg
Asp
Gln
250
Gln
Thr
val
Phe
Arg
330
Thr
Ala
Lys
Lys
His
410
Trp
Cys
Thr
Ala
Ser
490
Asn
Gln
Trp
Thr
His
570
Thr
Glu
Leu

Ser

Page 63

val
Pro
Ala
Glu
155
Ala
Ala
Gln
val
Ala
235
Tyr
His
Gly
Ser
Ala
315
Ser
Ile
Arg
Ala
Glu
395
Tyr
Thr
Gly
Tyr
Thr
475
Leu
Glu
His
Phe
Gly
555
Ala
Pro
Gly
Arg

Ala
635

Thr
Gly
Gly
140
Gln
Asp
Ala
Phe
Asp
220
Glu
val
Ser
Leu
Asp
300
Pro
Ile
Glu
Arg
Pro
380
Leu
Leu
Leu
Asn
val
460
Ala
Pro
Trp
Leu
val
540
Ser
Gly
Gly
Phe
Glu

620
Ala

Thr
Ser
125
Leu
Gly
Thr
Tyr
Pro
205
Leu
Lys
Ser
Thr
Ser
285
Pro
Phe
Ser
Ser
Trp
365
Ile
Leu
Phe
Ser
Gly
445
Tyr
Asn
Asp
Thr
Ile
525
Ser
Gly
Phe
His
Gly
605
Gln

Arg

His
110
Glu
Ala
Asn
Met
Cys
190
Pro
Cys
Leu
Ala
Thr
270
Lys
Ser
Met
Arg
Ile
350
Arg
Leu
Ala
Pro
Thr
430
Glu
Asp
His
Lys
Gly
510
Gly
Lys
Ser
Asn
Pro
590
Gly
Arg

Gln

Thr
His
Asp
Trp
val
175
Ala
Lys
Gln
Thr
Gly
255
Pro
Leu
Arg
val
Glu
335
Leu
Ser
Ala
Met
Ala
415
Ala
Asn
Gly
Cys
val
495
Ser
Pro
Asp
Arg
Ala
575
Glu
Tyr
Glu

Thr

Arg
Phe

Trp
160
Leu
Ala
Arg
Ala
His
240
Asn
Tyr
Phe
Asp
Ala
320
Ser
Leu
Leu
Asp
Gly
400
Met
Met
Asn
Asp
Arg
480
Glu
Thr
Gly
val
Ile
560
Met
val
val
Gly

Arg
640



Asn
Ser
Ser
Ala
Trp
705
val
Pro
Phe
Asp

Thr
785

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

Tyr
Tyr
Leu
GlIn
690
Arg
val
Thr
Phe
Gly

770
Lys

<220>

<223>
<400>

Met
1

Ala
Gly
Leu
Gly
65

Asn
Ser
Lys
Asn
Asn
145
Asn
Ala
Pro
Leu
Pro
225
Leu
Ala
Ser

Ser

Thr
Gln
Arg
Asn
50

Met
Ser
Gly
TYyr
Glu
130
Gly
Leu

Asn

Leu
210
Ile
Asn
Arg
Lys

Asp

68

557
PRT
Bdellovibrio bacteriovorus

Ala
Ala
Ser
675
Ala
Pro
val
Gln
Arg
755
Phe

Gln

Lys
Ser
Ser
35

Lys
Leu
Asnh
Phe
Pro
115
Ile
Ala
Phe
Glu
Ile
195
val
Ala
Arg
Ser
Pro

275
Gly

Thr
Tyr
660
Gly
val
Gly
Lys
Ash
740
Ile
Thr

Ile

Phe
Glu
20

Asnh
Gly
Pro
Pro
Arg
100
Leu
Arg
Glu
Gly
Phe
180
Phe
Glu
Leu
Arg
Pro
260
Ala

Ser

Leu
645
Leu
Gln
Lys
Thr
Glu
725
Ala
Ile
val

Glu

Phe
5

Pro
Ile
Lys
Pro
Leu
85

Ser
Glu
Pro
Gly
Lys
165
Phe
Gln
Ser
Gly
Ala
245
Arg
val

val

Tyr
val
Ser
Phe
val
710
val

Ser

Leu

Leu
790

hyaluronan Tyase

68

Phe
Asp
Tyr
Ile
Tyr
70

Arg
Phe
Ash
Asp
Phe
150
Thr
Ile
Ala
Lys
Leu
230
Lys
Ala
Trp

Leu

Phe
Ala
Phe
Lys
695
Gly
Gly
Thr
Gly
Glu

775
Ser

Leu
Trp
Ser
His
Glu
Lys
Glu
Glu
Thr
135
Thr
val
Lys
Tyr
Glu
215
Asp
Asp
Asp
Trp

Ser

Asp
Pro
His
680
Lys
Asp
Asp
Leu
Gln
760
val

Ala

Leu
Thr
Trp
40

Ala
Pro
Trp
Asp
Arg
120
Leu
Phe
Leu
Ala
Thr
200
Arg
Thr
Gly
Ala
Asnh

280
Gly

His
Gly
665
Thr
Glu
Leu
Arg
Thr
745
Gly
Asp

Glu

Thr
Ala
25

Asn
Gln
val
Ile
val
105
Gly
Met
Ser
Gly
Lys
185
Arg
Leu
Ser
Tyr
Tyr
265
val

Asn

3085seqPCl

Gly
650
Ala
val
Lys
Ala
Leu
730
Leu
Ala

Ile

Leu
10

Gly
Asp
val
Arg
Gln
90

Leu
val
Gly
cys
Met
170
Lys
Ala
Lys
Leu
Ala
250
Leu
Lys

Pro

His Glu
Ser Ala
Leu Arg
Thr Thr
700
Leu Ser
715
Ser Ile
Arg Leu
Ser Leu

Ala Asn
780

ITe Ser
val Pro
Phe Asp
Tyr Pro
60
Arg Leu
75
Ser Leu
Lys Asn
Tyr Ala
Phe Gly
140
Ala Ala
155
Thr Asn
val Met
Thr Asp
Ser val
220
Ala Gln
235
Asn Tyr
Asp Asn
Tyr Lys

ITe Phe
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Pro
Ser
Asn
685
Ala
Gly
Ala
Lys
Ser

765
His

Ala
val
Phe

45
val

Met
Leu
val
125
Leu
cys
Arg
Pro
Ala
205
Ala
val
Ser
Lys
Asn

285
Thr

Glu
Met
670
Asp
Ala
Pro
val
Thr
750
His

Ala

Thr
Pro

30
Gln

Leu
190
Glu
Leu
Ser
Asp
Pro
270
Arg

Asn

Ala
655
Thr
Glu
Thr
Ala
Ser
735
Lys
Gly

Gly

Ala
15

Pro
Ala
val
Glu
Gly
95

Leu
Tyr
Glu
Ser
Pro
175
Met
Thr
Lys
Leu
Lys
255
Ala
Trp

Leu

Ala
Ser
val
Phe
Cys
720
Asp
Arg
Ala

Arg

Phe
Gly
Thr
Thr
Lys

80
Leu

Pro
Arg
Ser
160
Arg
Asp

Ala

Ser
240
Ala
Asp

Leu



290
Trp Asn Glu Ile Gly Arg

305

310

Leu Ala Asp Asn Asp His

325

Ala Ser Glu Ala Pro His

340

Asp Leu Gly Arg Ala Lys

355

Ala Lys Cys His Gly His
370
Leu val Leu Ser Ala Ala

385

390

Lys Glu Lys Thr Pro val

405

Gln Gly Met Lys Ser Leu

420

Lys Asn Gly Ile val Ile

435

Leu val Gly Ile Trp Ala
450
Pro Asn Leu Cys val Leu

465

470

Tyr Tyr Ser Gly Glu Ala

485

Cys Gly Gly Tyr Pro Ile

500

Arg Glu His Leu Tyr Asp

515

His Asp Glu Gly Ile Phe
530
Glu Asp Lys Tyr Asn Leu

545

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

<220>
<223>

<400>

550

69

813

PRT
Propionibacterium

hyaluronan Tyase

69

Met Phe Gly Thr Pro Ser

1

5

Ser Ala Met Ala Leu Ala

20

Ala Pro Gly Pro Asp Ser

35

Ile I1e Thr Gly Arg Arg

50

Ala Ile Ile Ala Lys Thr

65

70

Leu val Ser Gly Ser Ser

85

Arg Lys Glu Gln Ser Pro

100

Ser Met Ala Cys Ala Trp

115

Pro Glu Ile Leu Ser Ala
130
Leu Arg Tyr Asn Pro Ser

145

150

Glu Asp Gly Ala Ser Arg

165

Asp val Leu Pro Pro Glu

180

295
Gly

Ile

Ala
Tyr
375
Glu
val
Glu
Lys
Arg
455
Leu
Leu
Gly
Thr
Ile

535
Ile

Ala
Ile
Thr
Gly
360
Glu
Arg
Ash
Gln
Ala
440
Trp
Thr
Ash
Asp
Arg
520
Lys

Gln

aches

Arg
Ala
Trp
Ala
55

Asp
Arg
Phe
Ala
Ccys
135
Gln
Ala

val

Arg
Ser
Ser
40

Ala
Arg
Gln
Ile
Thr
120
Ile
Asp
val

Met

Asp
Lys
Asp
345
Glu
Lys
Leu
val
Leu
425
Gln
Pro
Pro
Lys
Lys
505
Asnh
Asp

Phe

Thr
Pro
25

Ala
Arg
Lys
Thr
Thr
105
Pro
Glu
Glu
Ala

Ser
185
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Leu
Glu
330
Phe
Gln
Ala
Lys
Gly
410
Asnh
Glu
Tyr
Ala
Asp
490
Thr
Pro
Gly

Leu

Phe
Thr
Leu
Thr
val
val
90

Lys
Gly
Gly
Tyr
Asp

170
Ala
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His
315
Leu
Tyr
Ile
Trp
Thr
395
Thr
Asp
Gly
Met
Lys
475
Thr
Pro
Gly
Lys

Gln
555

Leu
val
Cys
Ser
Ala
75

Leu
Thr
Ser
Leu
Gly
155
val

Ala

300
Glu

Thr
Pro
Phe
Asn
380
val
Asp
Leu
Tyr
His
460
Lys
Asp
Lys
Met
Glu

540
Thr

Thr
Thr
Glu
Asp
Glu
Ile
Ala
Ser
Arg
140
Asn

Met

Ala

Leu
Thr
Ala
Lys
365
Leu
Glu
Pro
Glu
val
445
Asn
Arg
Tyr
Ala
Gly
525
Ile

Leu

Ala
Asp
Arg
45

Pro
Ile
Ser
Arg
Tyr
125
Asp
Trp
Cys

Ala

Glu
Ala
Glu
350
Asn
Pro
val
Phe
Ile
430
Pro
Asn
Pro
Asp
Trp
510
Asn

Leu

Ser
Ala
30

Trp
Arg
Leu
Ala
Ala
110
His
Phe

Trp

Gly
190

Gln
val
335
Lys
Thr
Gln
Arg
Arg
415
Ser
Pro
Ser
Ser
Phe
495
Lys
Met

Ser

Ala
Ile
Ile
Ala
Thr
Asp
95

Ile
Lys
Cys
Asp
Leu

175
Ile

Trp
320
Phe

Cys
Ala
Tyr
400
Arg
Lys
Pro
Ile
Ile
480
Ser
Thr
Gly

Ala

Leu

Asp
Arg
Asp

80
Leu

Asp
Arg
Trp
160
His

Asp



His
Thr
Asp
225
Lys
Thr
Ser
Leu
Glu

305
Pro

Arg
Gln
His
385
Ala
Ala
val
Glu
Leu
465
Asp
Arg
Ser
Thr
Lys
545
Arg
Lys
Asn
Thr
Ile
625
Glu
Ala
Ala
Thr
Thr

705
val

Phe
Ala
210
Leu
Arg
Thr
His
Ala
290
Ser
val
Ser
Ala
Trp
370
Leu
Ala
Ser
Ser
Asn
450
Pro
Tyr
Ala
Gly
Ser
530
Asp
Ala
Leu
Pro
Asp
610
Asp
Arg
Trp
Thr
val
690
val

Ala

Ile
195
Asn
Thr

Leu

Ile
275
Met
Ala
Met
Arg
Met
355
Arg
Ser
Lys
Met
Asn
435
Glu
Gly
Ser
val
Gly
515
Gln

Ala

Leu
Arg
595
Thr
val
Ala
Ala
Arg
675
Gln
val

val

Pro
Pro
Arg
Arg
Gly
260
Pro
Leu
Arg
Tyr
Ile
340
Leu
Gly
Glu
Ala
Asp
420
Ccys
Trp
Asp
Ala
Gly
500
Leu
Asp
Met
Thr
val
580
Trp
Asp
Asn
Tyr
Leu
660
Pro
Ala
Thr

Asn

Asp
val
Ala
His
245
Asp
Tyr
Phe
Lys
Ash
325
Ash

Met

Pro
Arg
405
Arg
Ser
Ala
Met
Pro
485
Ala
Ala
Ser
val
val
565
Asp
Ala
Leu
Pro
Ala
645
Leu
Gly
val
Thr

Arg
725

Pro
Gln
val
230
Ala
Gly
Thr
Pro
Ala
310
Gly
Glu
Met
val
Ser
390
Pro
Leu
Asp
Ser
Gly
470
Thr
Ser
Ser
Ala
Glu
550
val
Gly
His
Ser
Ser
630
Ser
Pro
val
Arg
Leu

710
Pro

Trp
Pro
215
Met
val
Phe
Gly
Leu
295
Phe
Gln
Ser
Ala
His
375
Thr
val
val
Arg
Arg
455
Gln
Gly
Trp
Gly
Leu
535
Leu
Glu
Asn
Leu
Ala
615
Arg
Leu
Thr
Glu
Ser
695
Ala

Ala

Phe
200
val
Cys
Asp
Arg
Gly
280
val

His

Ala
Asp
360
Gly
Leu
Pro
His
Ile
440
Thr
Tyr
Thr
Ala
Ser
520
Lys
Thr
His
Arg
Asp
600
Asp
Lys
His
Ala
Pro
680
Ala
Phe

Leu

Gln
val
Arg
Gly
Ala
265
Tyr
Ser
Asp
Leu
Ala
345
Ala
Trp
val
Glu
Arg
425
Ala
Ser
Glu
Thr
Ala
505
Trp
Ala
Thr
Arg
val
585
Gly
val
val
val
Ser
665
Phe
Gly
Trp

val
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Gln
Ser
Ser
Leu
250
Asp
Gly
Gly
Gln
Asp
330
Met
Leu
Met
Asp
Ser
410
Thr
Trp
Gln
Asp
val
490
Lys
Ser
Arg
Asp
Lys
570
Ser
val
Ala
Lys
Thr
650
Arg
Thr
Ala
Lys

Gln
730
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Pro
Thr
Ile
235
Pro
Gly
Asp
Met
val
315
Asp
His
Pro
Ala
Ile
395
Ser
Ala
Tyr
Gly
Gly
475
Asp
Thr
Ala
Arg
val
555
val
Ser
Gly
Thr
Gly
635
His
Ser
val
Leu
Pro

715
Thr

Ala
Gly
220
Ala
Asp
Gly
val
Arg
300
Glu
val
Gly
Thr
Arg
380
Ser
Thr
Asp
Glu
Met
460
Tyr
Ser
Pro
Ala
Leu
540
Thr
Ala
Ala
Gly
Arg
620
Ala
His
His
Leu
Leu
700
Ala

Arg

Ser
205
Ala
Thr
Ala
Phe
Leu
285
Phe
Arg
Arg
Ile
His
365
Asn
Leu
Pro
Trp
Tyr
445
Arg
Trp
Thr
Thr
Ala
525
Trp
Thr
Ser
Thr
Tyr
605
Lys
Asp
Asp
Thr
Arg
685
Thr
Thr

Glu

val
Asn
Gly
Trp
Ile
270
Phe
Asp
Gly
Gly
Ser
350
Arg
Thr
Phe
Ser
Leu
430
Gly
Tyr
Ala
Pro
Asn
510
Ser
val
Asp
Ser
Ser
590
val
Gly
Glu
Arg
Met
670
Asn
Lys
Cys

Ser

Lys
Arg
Asp
Arg
255
Gln
Ser
Ile
Phe
Arg
335
Ile
Ala
Phe
Asp
Tyr
415
Ile
Asn
Leu
Thr
Leu
495
Glu
His
Gly
Ala
Ser
575
Phe
Phe
Thr
val
Pro
655
Ala
Asp
Asp
Gly

Ala
735

Pro
Met
Glu
240
val

His

Leu
val
480
Lys

Trp

Leu
Ser

560
Thr

Ala
Trp
Ile
640
val

Leu

Pro

Gly
720
Asn



Gln
Thr
val
Ala

785
Thr

Met
val
Asp
770
Gly

Gln

<210> 70
<211> 10
<212> PR

<213>

<220>

<223>

<400> 70

Met
1

Leu
Leu
Asn
Thr
65

Thr
Thr
Pro
Trp
Thr
145
Ala
Lys
Ile
Thr
Lys
225
Thr
Lys
val
Gln
Leu
305
Ser
Glu
Gly

Gln

Glu
Gly
Thr
Ile
50

Thr
Ala
Gln
val
Ile
130
Glu
val
Phe
Met
Ser
210
Leu
Gly
Asp
Asn
Tyr
290
TYyr
Gly
Asp
Asn

Lys

Glu
Thr
755
val
Leu

Thr

72
T

Ile
Thr
Lys
35

Glu
Thr
Thr
Asn
Ser
115
Asp
Gln
Thr
Asp
Glu
195
Gly
Asnh
Ser
Ser
Thr
275
Thr
Pro
Lys
Lys
His
355
Leu

val
740
Ile
Ser
Gly

Pro

Lys
Ile
20

Thr
val
Thr
Ala
Lys
100
Gly
Lys
Gly
Gln
Ile
180
Lys
Thr
val
Ala
Glu
260
Ala
Leu
Asn
Ile
Phe
340
val

Asp

val

Cys
Gly

sSer
805

Streptococcus

Lys
5

Leu
Thr
Leu
Gln
Thr
85

Glu
Ser
Glu
Gln
Lys
165
Glu
Lys
Thr
Ser
Thr
245
His
Leu
Thr
Ala
Ile
325
Thr
Tyr

Glu

Gly
Glu
Gln

790
Gly

val
Ser
Asn
775
Ser

Gly

Glu
Trp
760
Ala
val

Gly

agalactiae

hyaluronan Tyase

Lys
val
Ser
Gln
Gln
70

His
Leu
Trp
Asnh
val
150
val
Thr
Asp
Ash
Glu
230
Phe
Pro
Asnh
Ash
Thr
310
Lys
Lys
Asp

Thr

Tyr
Asnh
Thr
Thr
55

Asp
Ser
val
Ser
Thr
135
Ser
Ash
Ser
Ash
Lys
215
val
Asp
Gln
Lys
Pro
295
Gly
Glu
Leu
Thr

Asn

Arg
Ash
Ser
40

Glu
Leu
Thr
Lys
His
120
Ala
Leu
Ile
Ash
Ash
200
H1s
Thr
Ash
Pro
Asnh
280
Ser
Ser
val
Leu
Ash

360
Ala

Pro
745
Lys
Ala
Arg

Arg

Ser
25

Gln
Ser
Ser
Met
Asn
105
Thr
Asp
Ser
Asp
Lys
185
Thr
Thr
Leu
Ile
val
265
Tyr
Leu
Thr
Pro
Asp
345
Asp

Lys
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Thr
val
Gly
val

His
810

Met
10

Tyr
Ile
Thr
Asnh
Lys
Gly
Ser
Lys
Ser
Pro
170
Ala
Arg
Leu
Glu
Ser
250
Thr
val
Gly
Thr
Leu
330
Lys
Ser

Asn

Gln Lys
Lys Thr

Thr Leu
780

Thr Leu

795

Asp Arg

Leu Tyr
Gln Ala
Arg Asp

Thr val
60

Pro Thr

75

Gln val

Asp Phe
Ala Arg
ser Pro
140
Asp Lys
155
Thr Lys
Gly Gln
Leu Trp
Thr Lys
220
Leu Tyr
235
Met Lys
Thr Gln
Phe Asn
Lys Ile
300
val Lys
315
Ser val
Trp Asn
Asn Met

Ile Lys
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Arg
Ala
765
His
Ala

Ala

Ser
Lys
Thr
45

Lys
Ala
val
Asn
Glu
125
Ile
Gly
Lys
Ala
Leu
205
Ile
Tyr

Ala

Lys
285
val

Thr
Asp
Gln

365
Thr

Gly
750
Asp
val

Arg

Ala
Ala
30

Gln
Glu
ser
Asp
Gln
110
Trp
Ile
Phe
Tyr
Phe
190
Ser
Tyr
Glu
Lys
Glu
270
Ala
Gly
Ser
Ala
val
350
Lys

Ile

ser
ser
Asp
Gln

Leu
15

Glu
Thr
Thr
Thr
Asn
95

Thr
Ser
Gln
Arg
Glu
175
Leu
Glu
Asn
Lys
Gly
255
Glu
Asp
Gly
Asp
Ser
335
Thr
Ile

Lys

Leu

Thr

val
800

Glu
Asnh
Ser
Ala
80

Gln
Asnh
Ala
Arg
Gly
160
val
Arg
Met
Pro
Gly
240
Pro
Ser
Tyr
Ile
Lys
320
Thr

Asn

Leu



Asp
385
Ser
Gln
Arg
val
Gly
465
Phe
val
Ala
Gly
Leu
545
Asp
Gly
Glu
Trp
Asp
625
Ala

Ser

Ser
Thr
705
Leu
His
Arg
Gln
Met
785
Glu
val
Phe
Ala
Ser
865
Asp
Gly

Thr

370
Ser

Ala

Thr
Asn
450
val
Thr
Pro
Leu
Leu
530
Lys
Gly
Asn
Thr
Ile
610
Met
Ala
Asn
Thr
Asp
690
Lys
Ala
Ser
Gly
Ser
770
Ala
Phe
Thr
Ala
Gln
850
Asn
Gln
Lys

Lys

Asn
Gln
Thr
val
435
Lys
Pro
Asp
Asp
Gly
515
Leu
Asn
ser
val
Asp
595
Asn
Ser
Ala
Glu
Ser
675
Ile
Pro
TYyr
Lys
Trp
755
His
Gly
Met
Gly
Leu
835
Lys
Ile
Arg
Thr

Ser

Leu
Asn
420
Lys
Asp
Arg
Ala
Ala
500
Gly
Arg
Leu
Tyr
Leu
580
Tyr
Gln
Arg
val
Glu
660
Asn
Ala
Leu
Tyr
Arg
740
TYyr
Tyr
Thr
Ser
Thr
820
Ala
Gly
Lys
Lys
Ile

900
val

Thr
Thr
405
Pro

Glu

Ser
Glu
485
Gly
Asnh
Lys
Phe
Ile
565
Ile
Lys
Ser
Gly
Glu
645
Arg
Lys
Asnh
Lys
Asnh
725
Thr
Thr
Ser
Thr
Lys
805
Ser
Ala
Trp
Asnh
Asp
885
Asp

Phe

Phe
390
Ala

Ser
Glu
Ile
470
Ile
Tyr
Leu
Asp
Thr
550
Asp
Asp
Ile
Phe
Arg
630
val
Asnh
Phe
Met
Ser
710
Ala
Leu
Gly
Asnh
Glu
790
His
Asp
Met
val
Thr
870
Asp
Leu

Leu

375
Leu

Thr
Ser
Leu
Gly
455
Thr
Lys
Phe
val
Asn

535
Thr

Gly
Ser
Leu
615
Ser
Leu
Leu
Tyr
Asnh
695
Ash
Glu
Asnh
Asp
His
775
Lys
Ser
Phe
Asp
Ile
855
Asnh
Ser
Lys

Glu

Trp
Tyr
Thr
Ala
440
Ser
Ala
Thr
Arg
Asp
520
Thr
Ala
Thr
Leu
Ash

600
Pro

Arg
Asp
Ash
680
Lys
Leu
Lys
Tyr
Gly
760
Phe
Asp
Lys
val
Phe
840
Leu
Gly
Lys
Gln

Ser

Lys
Arg
Ile
425
Trp
Ala
Thr
Tyr
Lys

505
Met

Thr
Ash
Thr
585
Gln
Leu
Ser
Gly
Leu
665
val
Met
Ser
Asp
Glu
745
Met
Trp
Ala
Asp
Gly
825
Thr

Asn

Thr

Ala
905
Lys
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Asp
Arg
410
Tyr
Leu
Ash
Leu
Thr
490
Thr
Gly
Ile
Lys
val
570
Gln

Glu

Arg
Phe
650
Lys
Phe
Leu
Thr
Phe
730
Gly
Phe
Pro
Lys
Ala
810
Ser
Asn
Asp
Gly
Pro
890
Ser

Glu

380
Leu Asp
395
Leu Glu

Lys Asnh
His Gln

Trp Trp
460

Ala Leu

475

Asp Pro

Leu Asp
Arg val

Glu Lys
540

Ala Glu

555

Ala Tyr

Leu Leu
Leu Asp

val Lys
620

Glu Ala

635

Leu Arg

Ser Thr
Asn Asn

Asn Asp
700

Phe Asn

715

Gly Phe

Met Asn
Tyr Leu
Thr val
780
Arg Glu
795
Lys Glu
val Lys
Trp Asp
Lys Ile
860
Asn val
875
Tyr Thr
Ser Gln

Pro Gly
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Asn
Asp
Glu
Asn
445
Asp

Met

Asn
Lys
525
Thr
Gly
Thr
Pro
Met
605
Gly
Ala

Leu

Leu
685
Ser
Ser
Ala
Asp
Tyr
765
Asn
Asp
Lys
Leu
Arg
845
val
Ser
Thr
Gln

Arg

Leu
Leu
Lys
430
Phe
Phe
Asn
Glu
Pro
510
Ile
ser
Phe
Gly
Ile
590
val
Glu
Ser
Ala
Lys
670
Lys
Thr
Met
Leu
Glu
750
Asn
Pro
Thr
Thr
Asn
830
Thr
Phe
Thr
Tyr
Phe

910
Asn

Asn
Ala
415
Ala
Tyr
Glu
Asn
His
495
Phe
Ile
His
Tyr
Ala
575
Ile
Tyr
Leu
Ser
Asn
655
Thr
Ser
val
Asp
Ser
735
Asn
Ser
Tyr
Thr
Gly
815
Asp
Leu
Leu
Thr
val
895
Thr

Ile

Asn
400
Lys
Ile

Asn

Tyr
480
Phe
Lys
Glu
Ser
Ala
560
Tyr
Gln
Lys
Met
His
640
Met

Tyr
Ala
Arg
720
Leu
Thr
Asp
Lys
Lys

800
Gln

Thr
Gly
Ile
880
Asn
Asp

Gly



Tyr
Thr
945
val
Asp
Asp
Lys

Lys

1025

Ile
930
Gly
Ser
Ser
Lys
Gln

1010
His

915
Phe

Thr
Asn
TYyr
Leu
995
Gln

Asp

Lys Ala Gly

val Tyr Tyr

<210> 71
<211> 10
<212> PR

<213>

<220>

<223>

<400> 71

Met
1

Leu
Leu
Asn
Thr
65

Thr
Thr
Pro
Trp
Thr
145
Ala
Lys
Ile
Thr
Lys
225
Thr
Lys
val

Gln

Glu
Gly
Thr
Ile
50

Thr
Ala
Gln
val
Ile
130
Glu
val
Phe
Met
Ser
210
Leu
Gly
Asp
Asn

TYyr
290

72
T

Ile
Thr
Lys
35

Glu
Thr
Thr
Asn
Ser
115
Asp
Gln
Thr
Asp
Glu
195
Gly
Asn
Ser
Ser
Thr

275
Thr

Phe
Trp
Pro
Gly
980
Ala
val
Asn

Leu

Lys
Asnh
Phe
965
Tyr
Ash
Ile
Gln

Tyr
1045

Asn
Ser
950
Ile
Met
Ser
Tyr

Glu
1030

Ser
935
Ile
Thr
Met
Lys

Asp

1015

sSer

920
Thr

Asnh
Ile
val
Glu
1000
Lys

Leu

Leu val Gln

Gln Pro Gln Thr Met

1060

Lys
Ile
20

Thr
val
Thr
Ala
Lys
100
Gly
Lys
Gly
Gln
Ile
180
Lys
Thr
val
Ala
Glu
260
Ala

Leu

Lys
5

Leu
Thr
Leu
Gln
Thr
85

Glu
Ser
Glu
Gln
Lys
165
Glu
Lys
Thr
Ser
Thr
245
His
Leu

Thr

hyaluronan Tyase

Lys
val
Ser
Gln
Gln
70

His
Leu
Trp
Asn
val
150
val
Thr
Asp
Asn
Glu
230
Phe
Pro
Asn

Asn

Asn
Thr
Thr
55

Asp
Ser
val
Ser
Thr
135
Ser
Asn
Ser
Asn
Lys
215
val
Asp
Gln
Lys

Pro
295

Arg
Asn
Ser
40

Glu
Leu
Thr
Lys
His
120
Ala
Leu
Ile
Asn
Asn
200
H1s
Thr
Asn
Pro
Asn

280
Ser

Ile
Arg
Ser
Pro
985
val

Asn

Lys

Thr

3085seqPCl

Asp
Thr
Gln
970
Asn
Glu
Ser
Asnh

val
1050

Ile
Ser
955
Lys
Ile
Leu

Gln

Glu
940
Lys
His
Asp
Leu

Thr
1020

925
Arg

Asn
Asp
Arg
Glu

1005
Trp

Lys
Thr
Asn
Thr
990
Asn

Ala

Asn GIn Phe Lys

1035

Gly Asn Asp Tyr

Lys Thr Asp Gln Leu

1065

Ser
Gln
Ser
Ser
Met
Asn
105
Thr
Asp
Ser
Asp
Lys
185
Thr
Thr
Leu
Ile
val
265
Tyr

Leu

Streptococcus agalactiae 18RS21

Met
10

Tyr
Ile
Thr
Asn
Lys
90

Gly
Ser
Lys
Ser
Pro
170
Ala
Arg
Leu
Glu
Ser
250
Thr
val

Gly
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Leu
Gln
Arg
Thr
Pro
Gln
Asp
Ala
Ser
Asp
155
Thr
Gly
Leu
Thr
Leu
235
Met
Thr
Phe

Lys

Tyr
Ala
Asp
val
60

Thr
val
Phe
Arg
Pro
140
Lys
Lys
Gln
Trp
Lys
220
Tyr
Lys
Gln
Asn

Ile
300

Ser
Lys
Thr
45

Lys
Ala
val
Asn
Glu
125
Ile
Gly
Lys
Ala
Leu
205
Ile
Tyr
Ala
Ile
Lys

285
val

1070

Ala
Ala
Gln
Glu
Ser
Asp
Gln

110
Trp

Phe
Tyr
Phe
190
Ser
Tyr
Glu
Lys
Glu
270
Ala

Gly

Glu Gln

Ser Ile
960

Lys Gly

975

Ser Phe

Ser Ser
val ITe
Met AsSnh

1040
Gln Asn

1055
Ala ITe

Leu Ile
15
Glu Glu
Thr Asn
Thr Ser
Thr Ala
Asn Gln
95
Thr Asn
Ser Ala
Gln Arg
Arg Gly
160
Glu val
175
Leu Arg
Glu Met
Asn Pro
Lys Gly
240
Gly Pro
255
Glu Ser
Asp Tyr

Gly Ile



Leu
305
Ser
Glu
Gly
Gln
Asp
385
Ser
Gln
Arg
val
Gly
465
Phe
val
Ala
Gly
Leu
545
Asp
Gly
Glu
Trp
Asp
625
Ala
Ser
Ile
Ser
Thr

705
Leu

Arg
Gln
Met
785
Glu
val

Phe

Tyr
Gly
Asp
Asn
Lys
370
Ser
Ala
Ile
Thr
Asn
450
val
Thr
Pro
Leu
Leu
530
Lys
Gly
Asn
Thr
Ile
610
Met
Ala
Asn
Thr
Asp
690
Lys
Ala
Ser
Gly
Ser
770
Ala
Phe
Thr

Ala

Pro
Lys
Lys
His
355
Leu
Asn
Gln
Thr
val
435
Lys
Pro
Asp
Asp
Gly
515
Leu
Asn
Ser
val
Asp
595
Asn
Ser

Ala

Ser
675
Ile
Pro
Tyr
Lys
Trp
755
His
Gly
Met
Gly

Leu
835

Asn
Ile
Phe
340
val
Asp
His
Leu
Asnh
420
Lys
Asp
Arg
Ala
Ala
500
Gly
Arg
Leu
Tyr
Leu
580
Tyr
Gln
Arg
val
Glu
660
Ash
Ala
Leu
Tyr
Arg
740
Tyr
Tyr
Thr
Ser
Thr

820
Ala

Ala
Ile
325
Thr
Tyr
Glu
Thr
Thr
405
Pro

Glu

Ser
Glu
485
Gly
Asn
Lys
Phe
Ile
565
Ile
Lys
Ser
Gly
Glu
645
Arg
Lys
Asn
Lys
Asn
725
Thr
Thr
Ser
Thr
Lys
805
Ser

Ala

Thr
310
Lys
Lys
Asp
Thr
Phe
390
Ala
His
Ser
Glu
Ile
470
Ile
Tyr
Leu
Asp
Thr
550
Asp
Asp
Ile
Phe
Arg
630
val
Asn
Phe
Met
Ser
710
Ala
Leu
Gly
Asn
Glu
790
His
Asp

Met

Gly
Glu
Leu
Thr
Ash
375
Leu
Thr
Ser
Leu
Gly
455
Thr
Lys
Phe
val
Ash
535
Thr
His
Gly
Ser
Leu
615
Ser
Leu
Leu
Tyr
Ash
695
Ash
Glu
Ash
Asp
His
775
Lys
Ser
Phe

Asp

Ser
val
Leu
Asn
360
Ala
Trp
Tyr
Thr
Ala
440
Ser
Ala
Thr
Arg
Asp
520
Thr
Ala
Thr
Leu
Asn
600
Pro
Ile
Arg
Asp
Asn
680
Lys
Leu
Lys
Tyr
Gly
760
Phe
Asp
Lys
val

Phe
840

Thr
Pro
Asp
345
Asp
Lys
Lys
Arg
Ile
425
Trp
Ala
Thr
Tyr
Lys
505
Met
Ile
Thr
Asn
Thr
585
Gln
Leu
Ser
Gly
Leu
665
val
Met
Ser
Asp
Glu
745
Met
Trp
Ala
Asp
Gly

825
Thr
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Thr
Leu
330
Lys
Ser
Asn
Asp
Arg
410
Tyr
Leu
Asn
Leu
Thr
490
Thr
Gly
Ile
Lys
val
570
Gln
Glu
Ile
Arg
Phe
650
Ile
Phe
Leu
Thr
Phe
730
Gly
Phe
Pro
Lys
Ala
810
Ser

Asn
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val
315
Ser
Trp
Asn
Ile
Leu
395
Leu
Lys
His
Trp
Ala
475
Asp
Leu
Arg
Glu
Ala
555
Ala
Leu
Leu
val
Glu
635
Leu
Ser
Asn
Asnh
Phe
715
Gly
Met
Tyr
Thr
Arg
795
Lys
val

Trp

Lys
val
Asn
Met
Lys
380
Asp
Glu
Asnh
Gln
Trp
460
Leu
Pro
Asp
val
Lys
540
Glu
Tyr
Leu
Asp
Lys
620
Ala
Arg
Thr
Asn
Asp
700
Asn
Phe
Asn
Leu
val
780
Glu
Glu
Lys

Asp

Ile
Thr
Asp
Gln
365
Thr
Asnh
Asp
Glu
Asn
445
Asp
Met
Ile
Asn
Lys
525
Thr
Gly
Thr
Pro
Met
605
Gly
Ala
Leu
Ile
Leu
685
Ser
Ser
Ala
Asp
Tyr
765
Asn
Asp
Lys
Leu

Arg
845

Ser
Ala
val
350
Lys
Ile
Leu
Leu
Lys
430
Phe
Phe
Asn
Glu
Pro
510
Ile
Ser
Phe
Gly
Ile
590
val
Glu
Ser
Ala
Lys
670
Lys
Thr
Met
Leu
Glu
750
Asn
Pro
Thr
Thr
Asn

830
Thr

Asp
Ser
335
Thr
Ile
Lys
Asn
Ala
415
Ala
Tyr
Glu
Asn
His
495
Phe
Ile
His
Tyr
Ala
575
Ile
Tyr
Leu
Ser
Asn
655
Thr
Ser
val
Asp
Ser
735
Asn
Ser
Tyr
Thr
Gly
815
Asp

Leu

Lys
320
Thr

Asn
Leu
Asn
400
Lys
Ile

Asn

Tyr
480
Phe
Lys
Glu
Ser
Ala
560
Tyr
Gln
Lys
Met
His
640
Met
Ile
Tyr
Ala
Arg
720
Leu
Thr
Asp
Lys
Lys
800
Gln
His

Thr



Ala GIn Lys
850

Ser Asn Ile

865

Asp GIn Arg

Gly Lys Thr

Thr Lys Ser
915
Tyr Ile Phe
930
Thr Gly Thr
945
val Ser Asn

Asp Ser Tyr

Asp Lys Leu
995
Lys GIn Gln
1010
Lys His Asp
1025
Lys Ala Gly

val Tyr Tyr

<210> 72
<211> 1081
<212> PRT

Gly
Lys
Lys
Ile
900
val
Phe
Trp
Pro
Gly
980
Ala
val
Asnh

Leu

Trp
Asn
Asp
885
Asp
Phe
Lys
Asn
Phe
965
Tyr
Asn
Ile
Gln

Tyr
1045

val
Thr
870
Asp
Leu
Leu
Ash
Ser
950
Ile
Met
Ser
Tyr

Glu
1030

Ile
855
Asn
Ser
Lys
Glu
Ser
935
Ile
Thr
Met
Lys

Asp

1015

Leu
Gly
Lys
Gln
Ser
920
Thr
Asn
Ile
val
Glu

1000
Lys

Asn
Ile
Thr
Ala
905
Lys
Ile
Arg
Ser
Pro
985
val

Asn

Ser Leu Ile

Leu val GIn Lys

Gln Pro Gln Thr Met Thr
1065

1060

3085seqPCl

Asp
Gly
Pro
890
Ser
Glu
Asp
Thr
Gln
970
Ash
Glu
Ser
Ash

val
1050

Lys Ile
860

Asn val

875

Tyr Thr

Ser Gln
Pro Gly
Ile Glu
940
Ser Lys
955
Lys His
Ile Asp
Leu Leu

Gln Thr
1020

val
Ser
Thr
Gln
Arg
925
Arg
Asn
Asp
Arg
Glu

1005
Trp

Phe
Thr
Tyr
Phe
910
Asn
Lys
Thr
Asn
Thr
990
Asn

Ala

Asn Gln Phe Lys

1035
Gly Asn

Asp

Lys Thr Asp Gln

<213> Streptococcus agalactiae serotype

<220>

<223> hyaluronan lyase

<400> 72

Met Glu Ile
1

Leu Gly Thr

Phe Thr Lys
35
Asn val Glu
50
Thr Thr Thr
65
Thr Ala Thr

Thr GIn Asn

Ile Asp Lys
115
Ala Lys Asp
130
Ser Pro Ile
145
Asp Lys Gly

Thr Lys Lys

Gly Gln Ala

195

Leu Trp Leu
210

Thr Lys Ile

Lys
Ile
20

Thr
val
Thr
Ala
Lys
100
Lys
Trp
Ile
Phe
Tyr
180
Phe
Ser

Tyr

Lys
5
Leu
Thr
Pro
Gln
Thr
85
Glu
Ile
Asnh
Gln
Arg
165
Glu
Leu

Glu

Asn

Lys
val
Ser
Gln
Gln
70

His
Leu
Asp
Thr
Arg
150
Gly
val
Arg
Met

Pro

His
Ash
Thr
Thr
55

Asp
Ser
val
Lys
Tyr
135
Thr
Ala
Lys
Ile
Thr

215
Lys

Arg
Ash
Ser
40

Glu
Leu
Thr
Lys
Lys
120
Ile
Glu
val
Phe
Met
200
Ser

Leu

Ser
25

Gln
Ser
Ser
Met
Asnh
105
Ser
Asp
Gln
Thr
Asp
185
Lys
Gly

Asn

Met
10

Tyr
Ile
Thr
Asnh
Lys
90

Gly
Gln
Gln
Gly
Gln
170
Ile
Lys
Thr

val

Ia

Leu Tyr
Gln Ala
Arg Asp

Thr val
60

Ser Thr

75

Gln val

Asp Phe
Trp Thr
Thr Lys
140
Gln val
155
Lys val
Glu Thr
Lys Asp
Thr Asn

220
Ser Glu
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Ser
Lys
Thr
45

Lys
Ala
val
Lys
Asn
125
Ser
Ser
Asn
Ser
Lys
205
Lys

val

Tyr

Leu

1070

Ala
Ala
30

Gln
Gly
Ser
Asp
Glu
110
Leu
val

Leu

Asn
190
Asn

Thr

Leu Gly

Thr Ile
880

val Asn

895

Thr Asp

Ile Gly
Glu Gln

Ser Ile
960

Lys Gly

975

Ser Phe

Ser Ser
val Ile

Met Asn
1040
Gln Asn
1055
Ala Ile

Leu Ile
15
Glu Glu

Thr Asn
Thr Ser
Thr Ala
80
Asn Gln
95
Lys Ile
Tyr Gly
Asn Lys
Ser Ser
160
Asp Pro
175
Lys val
Thr Arg
Thr Leu

Leu Glu



225
Leu

Met
Thr
Phe
Lys
305
val
Ser
Trp
Ash
Ile
385
Leu
Leu
Lys
His
Trp
465
Ala
Asp
Leu
Arg
Lys
545
Ala
Ala
Leu
Leu
val
625
Glu
Leu
Ser
Asn
Asn
705
Phe
Gly
Met

Tyr

Tyr
Lys
Gln
Asn
290
Ile
Lys
val
Asn
Met
370
Lys
Lys
Glu
Asn
Gln
450
Trp
Leu
Pro
val
val
530
Lys
Glu
Tyr
Leu
Asp
610
Lys
Ala
Arg
Thr
Asn
690
Asp
Asn
Phe
Asn

Leu

Tyr
Ala
Ile
275
Lys
val
Ile
Thr
Asp
355
Gln
Asp
Gly
Asp
Glu
435
Asnh
Asp
Met
Ile
Asnh
515
Lys
Thr
Gly
Thr
Pro
595
Met
Gly
Ala
Leu
Ile
675
Leu
Ser
Ser
Ala
Asp

755
Tyr

Glu
Lys
260
Glu
Ala
Gly
ser
Ala
340
val
Lys
Ile
Leu
Leu
420
Lys
Phe
Phe
Asn
Glu

500
Pro

Ser
Phe
Gly
580
Ile
val
Glu
Ser
Ala
660
Lys
Lys
Thr
Met
Leu
740
Glu

Asn

Lys
245
Gly
Glu
Asp
Gly
Asp
325
Ser
Thr
Leu
Lys
Asnh
405
Ala
Ala
Tyr
Glu
Asn
485
His
Phe
Ile
His
Tyr
565
Ala
Ile
Tyr
Leu
Ser
645
Asnh
Thr
Ser
val
Asp
725
Ser
Asnh

Ser

230
Gly

Pro
Ser
Tyr
Ile
310
Lys
Thr
Ile
Ash
Leu
390
Ash
Lys
Ile
Ash
Ile
470
Tyr
Phe
Lys
Glu
Ser
550
Ala
Tyr
Gln
Lys
Met
630
His
Met
Ile
Tyr
Ala
710
Arg
Leu
Thr

Asp

Thr
Lys
val
Gln
295
Leu
Ser
Glu
Gly
Gln
375
Asp
Ser
Gln
Arg
val
455
Gly
Phe
val
Ala
Gly
535
Leu
Asp
Gly
Glu
Trp
615
Asp
Ala

Ser

Ser
695
Thr
Leu
His
Arg

Gln

Gly
Asp
Asnh
280
Tyr
Tyr
Gly
Asp
Ash
360
Lys
Ser

Ala

Thr
440
Ash
val
Thr
Pro
Leu
520
Leu
Lys
Gly
Ash
Thr
600
Ile
Met
Ala
Asnh
Thr
680
Asp
Lys
Ala
Ser
Gly

760
Ser

Ser
Ser
265
Thr
Thr
Pro
Lys
Ash
345
His
Leu
Ash
Gln
Thr
425
val
Lys
Pro
Asp
Asp
505
Gly
Leu
Asnh
Ser
val
585
Asp
Asn
Ser
Ala
Glu
665
Ser
Ile
Pro
Tyr
Lys
745
Trp

His

3085seqPCl

val
250
Glu
Ala
Leu
Ser
Ile
330
Phe
val
Asp
Arg
Leu
410
Ash
Lys
Asp
Arg
Ala
490
Ala
Gly
Arg
Leu
Tyr
570
Leu
Tyr
Gln
Arg
val
650
Glu
Asnh
Ala
Leu
Tyr
730
Arg
Tyr

Tyr

235
Thr Phe

His Pro
Leu Asn

Thr Asn
300

Ala Thr

315

Ile Lys

Thr Lys
Tyr Asp

Glu Thr
380

Thr Phe

395

Thr Ala

Pro His
Glu Ser

ITe Glu
460

Ser Ile

475

Glu Ile

Gly Tyr
Asn Leu
Lys Asp
540
Phe Thr
555
Ile Asp
Ile Asp
Lys Ile
Ser Phe
620
Gly Arg
635
Glu val
Arg Asn
Lys Phe
Asn Met
700
Lys Ser
715
Asn Ala
Thr Leu
Thr Gly

Ser Asn
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Asp
Gln
Lys
285
Pro
Gly
Glu
Leu
Thr
365
Asn
Leu
Thr
Ser
Leu
445
Gly
Thr
Lys
Phe
val
525
Asn
Thr
His
Gly
Ser
605
Leu
Ser
Leu
Leu
Tyr
685
Asn
Asn
Glu
Asn
Asp

765
His

Asn
Pro
270
Asn
Ser
ser
val
Leu
350
Asn
Ala
Trp
Tyr
Thr
430
Ala
sSer
Ala
Thr
Arg
510
Asp
Thr
Ala
Thr
Leu
590
Asn

Pro

Arg
Asp
670
Asnh
Lys
Leu
Lys
Tyr
750
Gly

Phe

Ile
255
val
Tyr
Leu
Thr
Pro
335
Asp
Asp
Lys
Glu
Arg
415
Ile
Trp
Ala
Thr
Tyr
495
Lys
Met
Ile
Thr
Asn
575
Thr
Gln
Leu
Ser
Gly
655
Leu
val
Leu
Ser
Asp
735
Glu
Met

Trp

240
Ser

Thr
val
Gly
Thr
320
Leu
Lys
Ser
Ash
Asp
400
Arg
Tyr
Leu
Ash
Leu
480
Thr
Thr
Gly
Ile
Lys

560
val

Arg
640
Phe
Lys
Phe
Leu
Thr
720
Phe
Gly
Phe

Pro



Thr
785
Arg
Lys
val
Phe
Leu
865
Gly
Lys
Gln
Ser
Thr
945
Asnh
Ile
val
Glu

Lys

1025

770
val

Glu
Asnh
Gly
Thr
850
Asn
val
Thr
Ala
Lys
930
Ile
Arg
ser

Pro

val

1010

Asn

Asn
Asp
Ser
sSer
835
Asnh
Asp
Gly
Pro
sSer
915
Glu
Asp
Thr
Gln
Asnh
995
Glu

Ser

Leu ITe Asn

Gln Lys val

Met Thr Lys Thr Asp Gln Leu Ala
1075 1080

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

<220>

<223>
<400>

Met
1
Asn
Thr
Asp
Ser
65
Asp
Lys
Thr

Thr

Lys
Gly
Ser
Lys
50

Ser
Pro
Ala
Arg

Leu
130

73

984
PRT
Streptococcus agalactiae serotype

Gln
Asp
Ala
35

Ser
Asp
Thr
Gly
Leu

115
Thr

Pro
Thr
Lys
820
val
Trp
Lys
Asn
TYyr
900
sSer
Pro
Ile
ser
Lys
980
Ile
Leu
Gln
Asnh

Gly
1060

val
Phe
20

Arg
Pro
Lys
Lys
Gln
100
Trp

Lys

Tyr
Ile
805
val
Lys
Asp
Ile
val
885
Thr
Gln
Gly
Glu
Lys
965
His
Asp
Leu
Thr

Gln
1045

Lys
790
Lys
Met
Leu
Arg
val
870
Ser
Thr
Gln
Arg
Arg
950
Ash
Asp
Arg
Glu

Trp
1030

775
Met

Lys
Thr
Ash
Thr
855
Phe
Thr
Tyr
Phe
Ash
935
Lys
Thr
Ash
Thr
Ash

1015
Ala

Ala
Leu
Gly
Asp
840
Leu
Leu
Thr
val
Thr
920
Ile
Glu
Ser
Lys

ser

1000

ser

val

Phe Lys Met

Asn Asp Tyr Gln

val
5
Ash
Glu
Ile
Gly
Lys
85
Ala

Leu

hyaluronan Tyase

73

Asp
Gln
Trp
Ile
Phe
70

Tyr
Phe

Ser

Tyr

Asn
Thr
Ser
Gln
55

Arg
Glu
Leu

Glu

Asn
135

Gln
Asn
Ala
40

Arg
Gly
val
Arg
Met

120
Pro

3085seqPCl

Gly
Met
Gln
825
His
Thr
Gly
Ile
Ash
905
Asp
Gly
Gln
Ile
Gly
985
Phe

ser

Asn
Asn

1065
Ile

Thr
Pro
25

Trp
Thr
Ala
Lys
Ile
105
Thr

Lys

Thr
Asn
810
val
Phe
Ala
Ser
Asp
890
Gly
Thr
Tyr
Thr
val
970
Asp
Asp
Lys

Lys

Thr
795
Arg
Thr
Ala
Gln
Ash
875
Gln
Lys
Lys
Ile
Gly
955
Ser
Ser
Lys

Gln

780
Glu

Tyr
Gly
Leu
Lys
860
Ile
Arg
Thr
ser
Phe
940
Thr
Asn
Tyr
Leu

Gln
1020

Lys
Asp
Thr
Ala
845
Gly
Lys
Lys
val
val
925
Phe
Trp
Pro
Gly
Ala

1005
val

His Asp Asn

1035

Lys Ala Gly Leu

1050

val Tyr Tyr Gln

Gln
val
Ile
Glu
val
Phe
90

Met

Ser

Leu

Page 73

ITT

Asn
Ser
Asp
Gln
Thr
75

Asp
Glu
Gly

Asn

Lys
Gly
Lys
Gly

60
Gln

Lys
Thr

val
140

Glu
Ser
Glu
45

Gln
Lys
Glu
Lys
Thr

125
Ser

Asp
Lys
Ser
830
Ala
Trp
Asn
Asp
Asp
910
Phe
Lys
Asn
Phe
Tyr
990
Asn
Ile
Gln
Tyr

Pro

Thr
Thr
815
Asp
Met
val
Thr
Asp
895
Leu
Leu
Asn
Ser
Ile
975
Met
Ser
Tyr
Glu

Leu

1055

Gln

1070

Leu
Trp
30

Asn
val
val
Thr
Asp
110
Asn

Glu

val
15

Ser
Thr
Ser
Asn
Ser
95

Asn
Lys

val

Gly
800
Asn
Phe
Asp
Ile
Asn
880
Ser
Lys
Glu
Ser
Ile
960
Thr
Met
Lys
Asp

Ser

1040

val

Thr

Lys

His

Leu
Ile
80

Asn
Asn
His

Thr



Leu
145
Ile
val
Tyr
Leu
Thr
225
Pro
Asp
Asp
Lys
Lys
305
Arg
Ile
Trp
Ala
Thr
385
Tyr
Lys
Met
Ile
Thr
465
Asn
Thr
Gln
Leu
Ser
545
Gly
Leu
val
Met
Ser
625
Asp
Glu

Met

Glu
Ser
Thr
val
Gly
210
Thr
Leu
Lys
Ser
Asn
290
Asp
Arg
Tyr
Leu
Asn
370
Leu
Thr
Thr
Gly
Ile
450
Lys
val
Gln
Glu
Ile
530
Arg
Phe
Lys
Phe
Leu
610
Thr
Phe
Gly

Phe

Leu
Met
Thr
Phe
195
Lys
val
Ser
Trp
Ash
275
Ile
Leu
Leu
Lys
His
355
Trp
Ala
Asp
Leu
Arg
435
Glu
Ala
Ala
Leu
Leu

515
val

Leu
Ser
Asn
595
Asn
Phe
Gly
Met

Tyr
675

Tyr
Lys
Gln
180
Asn
Ile
Lys
val
Asnh
260
Met
Lys
Asp
Glu
Ash
340
Gln
Trp
Leu
Pro
Asp
420
val
Lys
Glu
Tyr
Leu
500
Asp
Lys
Ala
Arg
Thr
580
Asnh
Asp
Asnh
Phe
Asnh

660
Leu

Tyr
Ala
165
Ile
Lys

val

Thr
245
Asp
Gln
Thr
Asn
Asp
325
Glu
Asn
Asp
Met
Ile
405
Asn
Lys
Thr
Gly
Thr
485
Pro
Met
Gly
Ala
Leu
565
Ile
Leu
Ser
Ser
Ala
645
Asp

Tyr

Glu
150
Lys
Glu
Ala
Gly
Ser
230
Ala
val
Lys
Ile
Leu
310
Leu
Lys
Phe
Phe
Ash
390
Glu

Pro

Ser
Phe
470
Gly
Ile
val
Glu
Ser
550
Ala
Lys
Lys
Thr
Met
630
Leu
Glu

Asn

Lys
Gly
Glu
Asp
Gly
215
Asp
Ser

Thr

Lys
295
Asn
Ala
Ala
Tyr
Glu
375
Asn
His

Phe

His
455
Tyr
Ala
Ile
Tyr
Leu
535
Ser
Asn
Thr
Ser
val
615
Asp
Ser
Asn

Ser

Gly
Pro
Ser
Tyr
200
Ile
Lys
Thr
Ile
Asn
280
Leu
Asn
Lys
Ile
Asn
360
Ile
Tyr
Phe
Lys
Glu
440
Ser
Ala
Tyr
Gln
Lys
520
Met
His
Met
Ile
Tyr
600
Ala
Arg
Leu
Thr

Asp
680

Thr
Lys
val
185
Gln
Leu
Ser
Glu
Gly
265
Gln
Asp
Ser
Gln
Arg
345
val
Gly
Phe
val
Ala
425
Gly
Leu
Asp
Gly
Glu
505
Trp
Asp
Ala
Ser
Ile
585
Ser
Thr
Leu
His
Arg

665
Gln

3085seqPCl

Gly
Asp
170
Asn
Tyr
Tyr
Gly
Asp
250
Asn
Lys
Ser
Ala
Ile
330
Thr
Asn
val
Thr
Pro
410
Leu
Leu
Lys
Gly
Asn
490
Thr
Ile
Met
Ala
Asn
570
Thr
Asp
Lys
Ala
Ser
650
Asp

Ser

Ser Ala
155
Ser Glu

Thr Ala
Thr Leu

Pro Ash
220

Lys Ile

235

Lys Phe

His val
Leu Asp

Asn His
300

Gln Leu

315

Thr Asn

val Lys
Lys Asp

Pro Arg
380

Asp Ala

395

Asp Ala

Gly Gly
Leu Arg

Asn Leu
460

Ser Tyr

475

val Leu

Asp Tyr
Asn Gln
Ser Arg
540
Ala val
555
Glu Glu
Ser Asn
ITe Ala
Pro Leu
620
Tyr Tyr
635
Lys Arg
Trp Tyr

His Tyr

Page 74

Thr
His
Leu
Thr

205
Ala

Thr
Tyr
Glu
285
Thr
Thr
Pro
Glu
Ile
365
Ser

Glu

Phe
Pro
Asn
190
Asn
Thr
Lys
Lys
Asp
270
Thr

Phe

Asn
Phe
590
Met
Ser
Ala
Leu
Gly

670
Asn

Asp
Gln
175
Lys
Pro
Gly
Glu
Leu
255
Thr
Asn
Leu
Thr
Ser
335
Leu
Gly
Thr
Lys
Phe
415
val
Asn
Thr
His
Gly
495
Ser
Leu
Ser
Leu
Leu
575
Tyr
Asn
Asn
Glu
Asn
655
Asp

His

Asn
160
Pro
Asn
Ser
Ser
val

240
Leu

Ala
Thr
480
Leu
Asn
Pro
Ile
Arg
560
Asp
Asn
Lys
Leu
Lys
640
Tyr
Gly

Phe



Trp Pro
690

Ala Lys

705

Asp Ala

Gly Ser
Thr Asn

Asn Asp
770

Ile Gly

785

Thr Pro

Ala Ser
Lys Glu

Ile Asp
850

Arg Thr

865

Ser Gln

Pro Asn
val Glu

Asn Ser
930

Ile Asn

945

Lys val

Thr Lys

<210> 74
<211> 80
<212> PR

Thr
Arg
Lys
val
Trp
755
Lys
Ash
Tyr
Ser
Pro
835
Ile
Ser
Lys
Ile
Leu
915
Gln
Asn
Gly

Thr

7
T

Asn

Asp
980

Asn
Asp
Lys
725
Leu
Arg
val
Ser
Thr
805
Gln
Arg
Arg
Asn
Asp
885
Arg
Glu
Trp
Phe
Asp

965
Gln

Pro
Thr
710
Thr
Asn
Thr
Phe
Thr
790
Tyr
Phe
Ash
Lys
Thr
870
Ash
Thr
Ash
Ala
Lys
950
Tyr

Leu

Tyr
695
Thr
Gly
Asp
Leu
Leu
775
Thr
val

Thr

Glu
855
Ser
Lys
Ser
Ser
val
935
Met
Gln

Ala

<213> Staphylococcus aureus

<220>

<223> hyaluronan lyase

<400> 74

Met Thr
1

Leu Met

Asp Lys

Tyr Glu
50

Lys Tyr

65

Glu Lys

Arg Lys
His Met
Arg Asn

130
Lys Asp

Tyr
Ala
His
35

Lys
Asp
Glu
Tyr
Thr
115
Pro

Ala

Arg
Gly
20

Gln
Leu
Glu
Ala
Leu
100
Arg
Lys

Leu

Ile
5
val
Ile
Arg
Asnh
Thr
85
Trp
Thr
Thr

Glu

Lys
Ile
Ala
Asnh
Ash
70

Ash
Ser
Tyr
Thr

Trp

Lys
Thr
val
Thr
55

Pro
Leu
Gly
Arg
Leu

135
Leu

Lys
Lys
Gln
His
Thr
760
Gly
Ile
Asn
Asp
Gly
840
Gln
Ile
Gly
Phe
Ser
920
Ile
Asn
Asn

Ile

Met
Glu
val
Phe
745
Ala
Ser
Asp
Gly
Thr
825
Tyr
Thr
val
Asp
Asp
905
Lys
Lys
Lys

val

(strain

Trp
Leu
Ala
40

Trp
Asp
Leu
Ala
Asn
120
Asnh

His

Gln
Asnh
25

Asp
Leu
Met
Lys
Glu
105
Ile
Thr

Lys

3085seqgPCl

Ala
Phe
Thr
730
Ala
Gln
Ash
Gln
Lys
810
Lys
Ile
Gly
Ser
Ser
890
Lys
Gln
His
Ala

Tyr
970

coL)

Lys
10

Gly
Thr
Asp
Lys
Glu
90

Thr
Glu
Asp

Asn

Gly Thr
700

Met Ser

715

Gly Thr

Leu Ala
Lys Gly

Ile Lys
780

Arg Lys

795

Thr Ile

Ser val
Phe Phe

Thr Trp
860

Asn Pro

875

Tyr Gly

Leu Ala
Gln val
Asp Asnh

940
Gly Leu

955
Tyr Gln

Leu Ser
Gly Glu
Asn val
val Asn
60
Lys Lys
75
Met Lys
Leu Glu
Lys Ile
Glu Asn

140
Ala Tyr
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Thr
Lys
Ser
Ala
Trp
765
Asnh
Asp
Asp
Phe
Lys
845
Asn
Phe
Tyr
Asn
Ile
925
Gln
Tyr

Pro

Thr
Phe
Gln
45

Tyr
Phe
Thr
Thr
Ala
125
Lys

Gly

Glu
His
Asp
Met
750
val
Thr
Asp
Leu
Leu
830
Asn
Ser
Ile
Met
Ser
910
Tyr
Glu
Leu

Gln

Arg
30

Thr
Gly
Asp
Glu
Asn
110
Glu
Lys

Lys

Lys
Ser
Phe
735
Asp
Ile
Asn
Ser
Lys
815
Glu
Ser
Ile
Thr
Met
895
Lys
Asp
Ser
val

Thr
975

Thr
15

Ser
Pro
Tyr
Ala
Ser
95

Ser
Ala
Lys

Glu

Asp
Lys
720
val
Phe
Leu
Gly
Lys
800
Gln
Ser
Thr
Asn
Ile

880
val

Lys
Leu
Gln

960
Met

Leu
val
Asp
Asp
Thr
80

Gly
Ser
Met
val

Pro



145
Asp

Lys
Ser
Glu
Asp
225
Asnh
Glu
Phe
Tyr
Ala
305
Ile
Lys
Met
Ser
Asp
385
Ser

Ser

Asp
Ser
465
Asn
Ser
Lys
Thr
Asp
545
Thr
Phe
Thr
Asp
Leu
625
Lys
Glu
Glu

Leu

Lys
Asnh
Leu
Lys
210
Lys
Leu
Asp
Thr
Lys
290
Tyr
Lys
Ser
Met
His
370
Ala
Ser
Tyr
Ser
Arg
450
Met
Leu
Asp
Arg
Asp
530
Asp
Leu
Leu
Thr
Lys
610
Glu
Pro
Ile
val

Tyr

Lys
Thr
Thr
195
Lys
Ile
val
Lys
TYyr
275
Asp
Gly
Glu
Trp
Asp
355
ser
Met
val
Ser
Lys
435
val
Thr
Lys
val
Leu
515
Asp
Gln
Thr
Gly
Ile
595
Gln
Ser
Lys
Asn
Thr

675
Pro

val
Asn
180
Asn
Lys
Leu
Asp
Asp
260
val
Gly
val
Thr
Ile
340
Leu
Ala
Asp
Glu
Asp
420
Asn
Thr
Ser
Gly
Lys
500
Ser

Lys

Ala
Thr
580
Glu
Thr

Thr

Lys
660
Gln

Gly

Lys
165
Leu
Thr
Phe
Ser
Ile
245
Met
Gln
Ser
val
Pro
325
Asp
Ser
Ser
Asp
Ser
405
Ile
Gly
Tyr
Lys
Trp
485
His
Gly
Lys
Ala
Lys
565
Gly
Ash
Thr
Asp
Thr
645
Ser
Lys

Leu

150
Glu

Asnh
Leu
Thr
Ser
230
Ser
Met
Asp
Tyr
Leu
310
Phe
Asp
Arg
Ala
Ser
390
Asp
Asp

Leu

Asnh
470
His
Tyr
Thr
Ser
Ser
550
Lys
Ile
Arg
Ash
Thr
630
val

Gln

Ser

Leu
Trp
Ile
Ala
215
val
Lys
Lys
Ser
Ile
295
Leu
Ash
Gly
Gly
Thr
375
Thr
Ser
Lys
Thr
Asnh
455
val

Thr

Thr
Ser
535
Ile
Ser
Lys
Lys
Ser
615
Lys
Lys
Lys
Ser

Lys

Ser
Trp
Leu
200
Pro
Gly
val
Lys
Ala
280
Asp
Glu
Asp
Phe
Arg
360
val
Lys
Ser
Met
Gln
440
Lys
Ala
Gly
Asp
Thr
520
Lys
Gly
Tyr
Ser
Ala
600
Asp
Lys
Lys
Asp
Asnh

680
Asp

Glu
Asp

185
Leu

Lys
Lys
Ser

265
Thr

Gly
Lys
Met
345
Ala
Met
Ala
Tyr
Lys
425
Gln
Asp
Arg
Ala
Ash
505
Leu
Thr
Met
Phe
Thr
585
Asn
Asnh
Asnh
Glu
Thr
665
Ser

val

3085seqPCl

Asn
170
Tyr
Asn
Lys
Ala
Leu
250
Ile
Gly
Gln
Ile
Thr

330
Pro

Lys
Lys
Lys
410
Ser
Leu
Leu
Tyr
Gly
490
Phe
Asp
Phe
Asp
Ile
570
Asp
Gly
Gln
Ile
Ser
650
Gln
Asp

Phe

Page 76

155
Phe

Glu
Asp
Thr
Glu
235
Leu
Asp
Lys
Asp
Ser
315
Gln
Leu
Ser
Ser
Tyr
395
Gln
Leu
Lys
Asp
Glu
475
Met
Trp
Asn
val
Phe
555
Leu
Ser
Tyr
Glu

Gly
635
His
Lys
Asn

Lys

Thr
Ile
Gln
Phe
220
Leu
Glu
ser
Glu
val
300
Gln

Asn

Arg
Leu
380
Lys
Asn

Met

Phe
460
Ser
Ser
val
Glu
Gly
540
Glu
Asn
Ser
Thr
Asn
620
Tyr
Thr
Thr
Lys

Thr

Lys
Gly
Phe
205
Ala
Ala
Cys
Phe
Arg
285
Pro
Met
Asp
Tyr
Glu
365
Leu
Lys
Asp
Thr
Tyr

445
Ala

Tyr
Thr
Ile
525
Gly
Asn
Asp
Lys
Leu

605
Asn

Gly
Asp
Tyr
685
Lys

Thr
Thr
190
Ser
Pro
Lys
Ile
Asn
270
Asn
Tyr
Met
Thr
Lys
350
Asn
Arg
Ile
Tyr
Asp
430
Asn
Phe
Asn
Leu
Ala
510
Leu
Thr
Gln
Lys
Asn
590
Tyr
Ser
Phe
Lys
Glu
670
Gly

Lys

Thr
175
Pro
Asn
Asp
Gly
Ile
255
Lys
Gly
Thr
Pro
Thr
335
Gly
Glu
Leu
val
Leu
415
Asn
Asp
Gly
Gly
Tyr
495
Asp
Lys
Lys
Asp
Ile
575
Pro
Thr
val
Leu
Trp
655
Tyr
Tyr

Asp

160
Gly

Lys
Glu
Ser
Gly
240
Glu
val
Phe
Gly
Met
320
Leu
Glu
Thr
Ser
Lys
400
Asnh
Ser
Met
Leu
Glu
480
Asn
Met
Asp
val
Lys
560
val
val
Asp
Phe
Asn
640
Lys
Tyr

val



690
val Thr
705
Glu Ser

Asp Ile
Leu Lys

Glu Ser
770

Gly Tyr

785

val His

<210> 75

val
val
Asn
Lys
755
Thr
sSer

Phe

<211> 420
<212> PRT
<213> Staphylococcus aureus

<220>

val
Trp
Asn
740
Lys

Asn

Glu

Lys
Ala
725
Thr
Asp
Ser
Thr

Leu
805

Gln
710
Gly
Lys
Asp
Ala
Ash

790
Thr

<223> hyaluronan lyase

<400> 75

Met Thr
1
Leu Met

Asp Lys

Tyr Glu
50

Lys Tyr

65

Glu Asn

Arg Lys
AsSp Met

Lys His
130

Lys Asp

145

Asp Lys

Arg Asn
Ala Leu

Glu Lys
210

Asp Lys

225

Asn Leu

Glu Asp
Phe Thr

Tyr Lys
290

Ala Tyr

305

Ile Lys

Tyr
Ala
His
35

Lys
Asp
Glu
Tyr
Thr
115
Lys
Ala
Lys
Thr
Thr
195
Lys
Ile
val
Lys
Tyr
275
Asp
Gly

Glu

Arg
Gly
20

Gln
Leu
Glu
Ala
Leu
100
Arg
Asn
Leu
val
Asn
180
Asn
Lys
Leu
Asp
Asp
260
Ala
Gly
val

Thr

Met
5

val
Ile
Arg
Asn
Glu
85

Trp
Thr
Thr
Glu
Ala
165
Leu
Thr
Tyr
Ser
Ile
245
Met
Gln
Ser

val

Pro
325

Lys
Ile
Ala
Asnh
Ash
70

Lys
Glu
Tyr
Lys
Trp
150
Asp
Ash
Leu
Thr
Ser
230
Ser
Met
Ash
Tyr
Leu

310
Phe

695
Glu

val
val
Ash
Ser
775
Lys

Lys

Lys
Thr
val
Ile
55

Pro
Leu
Ser
Arg
Leu
135
Leu
Leu
Trp
Ile
Ala
215
val
Lys
Lys
Ser
Ile
295
Leu

Asn

Asp Asp
Asn Tyr

Glu val
745

Thr Tyr

760

Asp Ile

Asn Thr

(strain

Trp Gln

Leu Ash
25

Ala Asp

40

Trp Leu

Asp Met
Leu Lys

Ser Lys
105

Asn Ile

120

Lys Thr

His Lys
Thr Ser
Trp Asp
185
Leu Leu
200
Pro Ile
Gly Lys
val Lys
Lys Ser
265
Ala Thr
280
Asp His
Glu Gly

Asp Ser

3085seqPCl
700
Phe His val
715
Ser Asn Ser
730
Lys Ala Lys

Glu Cys Ser

Glu Ser Lys

780

Ser Thr Ser
795

MRSA252)

Lys Leu Ser
Gly Gly Glu
Thr Asn val

Asp val Asn
60
Lys Lys Lys
75
Glu Met Lys
90
Asp Leu Asp

Glu Lys ITe

Asp Glu Asn
140
Asn Ala Tyr
155
Asn Phe Lys
170
Tyr Glu Ile

GIn Glu Asp

Lys Thr Phe
220
Ser Glu Pro
235
Leu Leu Glu
250
Ile Asp Ser

Gly Lys Glu

Gln Asp val
300
Ile Ser Gln
315
Asn Gln Asn
330

Page 77

val
Thr
Gly
Phe
765
Ile

Asn

Thr
Phe
Gln
45

Tyr
Phe
Thr
Thr
Ser
125
Lys
Gly
Asn
Gly
Phe
205
Ala
Ala
Ser
Phe
Arg
285
Pro
Met

Asp

Lys
Gln
Met
750
Tyr
Ser

Glu

Ile
Arg
30

Thr
Gly
Glu
Glu
Lys
110
Glu
Thr
Lys
Lys
Thr
190
Thr
Pro
Lys
Ile
Asn
270
Asn
Tyr
Met

Thr

Asp
Thr
735
Phe
Asn
Met

Ser

Thr
15

Ser
Thr
Tyr
Ala
Ser
95

Ser
Ala
Lys
Glu
Thr
175
Pro
Asp
Asp
Gly
Ile
255
Thr
Gly
Thr
Pro

Thr
335

Asn
720
Phe

Pro
Thr

Gly
800

Leu

Asp
Asp
Thr
80

Asp
Ala
Met
val
Pro
160
Ser
Arg
Glu
Ser
Gly
240
Glu
val
Phe
Gly
Met

320
Leu



Lys
Met
Ser
Asp
385
Thr

Ser

ser Trp

Met Asp
355

His Ser

370

Thr Met

Ser val

Tyr Ser

<210> 76
<211> 806
<212> PRT

<213>

<220>

<223>

<400> 76

Met
1

Leu
Asp
Tyr
Gln
65

Glu
Arg
His
Gln
Lys
145
Ser
Pro
Arg
Asp
Ser
225
Gly
Glu
val
Phe
Gly
305
Met
Ser

Met

Thr Asn
Met Thr

Lys His
35

Glu Lys

50

Tyr Asp

Lys Glu
Thr Tyr
Met Thr
115
His Lys
130
Glu Ala
Gln Lys
Lys Ash
Ala Leu
195
Glu Met
210
Asp Lys
Asn Leu
Glu Asp
Phe Thr
275
Tyr Lys
290
Ala Tyr
Ile Lys
Asn Trp

Met Asp

Ile
340
Leu
Ala

Asp

Asp
420

Lys
Gly
20

Gln
Leu
Glu
Ala
Leu
100
Lys
Asnh
Leu
val
Asnh
180
Thr
Lys
Ile
val
val
260
Tyr
Asp
Gly
Glu
Ile

340
Leu

Asp
Ser
Ser
Lys

ser
405

Met
5

val
Ile
Lys
Asn
Lys
85

Trp
Thr
Thr
Asp
Glu
165
Ser
Asnh
Asnh
Leu
Asp
245
Asp
val
Gly
val
Ser
325
Asp

Ser

Asp
Arg
Ala
Ser

390
Asp

hyaluronan Tyase

Lys
Ile
Ala
Lys
Ash
70

Lys
Ser
Tyr
val
Trp
150
Asp
Leu
Thr
Tyr
Ser
230
Ile
Met
Gln
Ser
val
310
Pro
Glu

Arg

Gly
Gly
Thr
375
Thr

ser

Staphylococcus aureus

Lys
Ala
val
Thr
55

Gln
Leu
Gly
Arg
Leu
135
Met
Leu
Ash
Leu
Ser
215
Ser
Ser
Leu
Asp
Tyr
295
Leu
Phe
Gly

Gly

Phe
Arg
360
val
Lys

ser

Met
345
Ala
Met
Ala

Tyr

(strain

Trp
Leu
Ala
40

Trp
Asp
Leu
Ala
Asn

120
Lys

Thr
Trp
Leu
200
Lys
val
Lys
Lys
Ser
280
Ile
Leu
Lys
Phe

Arg

Gln
Ash
25

Asp
Leu
Met
Asp
Glu
105
Ile
Thr
Lys
Lys
Trp
185
Leu
Pro
Gly
val
Lys
265
Ala
Asp
Glu
Thr
Met

345
Ala

3085seqPCl

Pro
Ile
Lys
Lys

Lys
410

Leu ITe
Ser Arg

Ser Leu
380

Tyr Lys

395

Gln Thr

MRSA252)

Lys
10

Asnh
Thr
Asp
Lys
Asp
90

Asn
Glu
val
Ash
Asn
170
Asp

Met

Glu
Lys
250
Ser

Thr

Gly
Thr
330
Pro

Ile

Leu Ser
Gly Glu
Asn val

val Asn
60

Lys Lys

75

Met Lys

Leu Glu
Lys Ile

Glu Asn
140

val Tyr

155

Arg Lys

Tyr Glu
Asp Asp
Ser Thr
220
Ser Glu
235
Leu Leu
Ile Asp
Gly Lys
Gln Asp
300
Ile Ser
315
GIn Asp
Leu Ile

Ser Arg

Page 78

Glu
365
Leu
Lys

Asp

Thr
Phe
Gln
45

Tyr
Phe
Thr
Thr
Ala
125
Lys
Gly
Gly
Ile
Met
205
Tyr
Asp
Glu
Ser
Gly
285
val
Gln
Asn
Tyr
Glu

Lys
350
Asn

Arg
Ile

Tyr

Arg
30

Thr
Gly
Asp
Asp
Asn
110
Glu
Leu
Lys
Gln
Gly
190
Leu
Ala
Ala
Ser
Phe
270
Arg
Pro
Met
Ala
Lys
350
Asn

Gly
Glu
Leu
val

Leu
415

Thr
15

Asn
Pro
Tyr
Ala
Thr
95

Ser
Ser
Lys
Asn
Thr
175
Thr
Thr
Pro
Lys
val
255
Asn
Asn
Tyr
Met
Thr
335
Gly

Glu

Thr
Ser
Lys

400
Ser

Leu
val
Asp
Asp
Lys
80

Asn
Ser

Met

Pro
160
Thr
Pro
Lys
Ser
Gly
240
Ile
Lys
Gly
Thr
Pro
320
Leu
Glu

Thr



Ser
Asp
385
Thr

Ser

Asp
Ser
465
Asnh
Ser
Thr
Thr
Tyr
545
Ala
Thr

Glu

Glu
625
Pro
Ile
val
Tyr
Ser
705
Gly
Ile
Lys
Thr
Tyr

785
Asn

His
370
Thr
Ser
Tyr
Ser
Arg
450
Met
Leu
Asp
Cys
Lys
530
Ala
Lys
Gly
Asn
Thr
610
Ser
Lys
Asn
Thr
Pro
690
Ile
val
Asn
Lys
Thr
770
Thr

Phe

<210> 77

<211>
<212>
<213>

<220>

<223>

<400> 77

355
Thr

Met
val
sSer
Lys
435
val
Thr
Lys
val
Leu
515
Asn
ser
Lys
Ile
Arg
595
Thr

Asn

Lys
Gln
675
Gly
val
Phe
Gly
Lys

755
Asn

Glu

815
PRT
Staphylococcus aureus

Ala
Asp
Asn
Asp
420
Asnh
Thr
Ser
Gly
Lys
500
Pro
Asp
Ile
ser
Lys
580
Lys
Ser
Asp
Thr
Ser
660
Thr
Leu
Lys
Ala
Ile
740
Asp
Thr
Thr

Leu

Ser
Asp
Ser
405
Ile
Asp
Tyr
Lys
Trp
485
His
Gly
Lys
Gly
Tyr
565
Ser
Ala
Asp
Thr
val
645
Gln
His
Ser
Gln
Gly
725
Thr
Asp
Ala
Asnh

Thr
805

Ala
Ser
390
Asp
Ala

Leu

Ash
470
His
Tyr
Thr
Ser
Met
550
Phe
Thr
Ash
val
Lys
630
Lys
Lys
Asnh
Lys
Asp
710
val
val
Lys
Ser
Lys

790
Lys

hyaluronan Tyase

Thr
375
Thr
Ser
Lys
Thr
Ash
455
Ile
Thr
Arg
Thr
Phe
535
Asp
Ile
Asp
Gly
Ash
615
Lys
Lys
Lys
Thr
Ser
695
Glu
Asnh
Glu
Ala
Ash

775
Ser

360
val

Lys
Ser
Met
Gln
440
Lys
Ala
Gly
Asp
Thr
520
val
Phe
Leu
Ser
Tyr
600
Ala
Ash
Glu
Asp
Ser
680
Asp
Asp
Tyr
Leu
Tyr
760
Ile

val

Met
Thr
Tyr
Lys
425
Gln
Asp
Arg
Ala
Asnh
505
Leu
Gly
Glu
Asnh
Ser
585
Lys

Gln

Ser
Asp
665
Asp
Phe
Phe
Ser
Lys
745
Lys

Glu

(strain

3085seqPCl

Lys Ser

Arg Tyr
395

Asn Gln

410

Lys Leu

Leu Lys
Leu Asp
Tyr Glu
475
Gly Met
490
Phe Trp
Asn Asp
Gly Thr
Asn Gln
555
Asp Lys
570
Lys Asnh
Leu Phe
Glu Thr
Gly Tyr
635
His Thr
650
Lys Lys
Ser Lys
Lys Ser
His val
715
Asp Asnh
730
Glu Lys
Cys Ser
Ser Lys

Asn Ser
795

MSSA476)
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Leu
380
Lys
Asn
Met
Ile
Phe
460
Asn
ser
Ala
Met
Lys
540
Asp
Ile
Pro
Lys
His
620
His
Gly
Asp
Tyr
Lys
700
Ile
Thr
Gly
Phe
Ile

780
Asn

365
Leu

Gln
Asn
Asnh
Tyr

445
Ala

Tyr
Thr
Pro
525
Leu
Lys
val
val
Asp
605
ser
Phe
Lys
Glu
Ala
685
Asn
Lys
Lys
Met
Tyr
765
Phe

Asp

Arg
Ile
Tyr
Asp
430
Asn
Phe
Asn
Leu
Ala
510
ser
Asn
Thr
Phe
Thr
590
Asp
val
Leu
Trp
Tyr
670
Tyr
Asn
Asp
Ser
Phe

750
Asn

Ala

Leu
val
Leu
415
Ser
Asp
Gly
Gly
Tyr
495
Asp
Thr
Asn
Leu
Leu
575
Ser
Ile
Phe
Asp
Ser
655
Tyr
val
Asn
Asn
Phe
735
val
Pro
Lys

Gly

Asn
Lys
400
Asn
Thr
Met
Leu
Glu
480
Asn
Met
Ash
Lys
Thr
560
Gly
val
Glu
Leu
Lys

640
Glu

Leu
val
Asp
720
Asp

Ile

Gly

val
800



Met
Leu
Asp
Tyr
Lys
Glu
Arg
Asp
Lys
Lys
145
Asp
Arg

Ala

Asp
225
Asn
Glu
Phe
Tyr
Ala
305
Ile
Lys
Met
Ser
Asp
385
Thr
Ser
Ile
Asp
Ser
465
Asn
Ser
Lys

Thr

Thr
Met
Lys
Glu
50

Tyr
Asnh
Lys
Met
His
130
Asp
Lys
Asnh
Leu
Lys
210
Lys
Leu
Asp
Thr
Lys
290
Tyr
Lys
Ser
Met
His
370
Ala
Ser
Tyr
Ser
Arg
450
Met
Leu
Asp
Arg

Asp
530

Tyr
Ala
Tyr
35

Lys
Asp
Glu
Tyr
Thr
115
Lys
Ala
Lys
Thr
Thr
195
Lys
Ile
val
Lys
Tyr
275
Asp
Gly
Glu
Trp
Asp
355
Thr
Met
val
Ser
Thr
435
val
Thr
Lys
val
Leu

515
val

Arg
Gly
GlIn

Leu

Ala
Leu
100
Arg
Asp
Leu
val
Asn
180
Asn
Lys
Leu
Asp
Asp
260
val
Gly
val
Thr
Ile
340
Leu
Ala
Asp
Lys
Asp
420
Asn
Thr
Ser
Gly
Lys
500
Ala

Lys

Ile
val
Ile
Arg
Lys
Lys
85

Trp
Thr
Thr
Glu
Ala
165
Leu
Thr
Tyr
Ser
Ile
245
Ile
Gln
Ser
val
Pro
325
Asp
Ser
Ser
Asp
Ser
405
Ile
Gly
Tyr
Lys
Trp
485
His
Gly

Lys

Lys
Ile
Ala
Asn
Ash
70

Lys
Glu
Tyr
Lys
Trp
150
Asp
Ash
Leu
Thr
Ser
230
Ala
Thr
Ser
Tyr
Leu
310
Phe
Asp
Arg
Ala
Ser
390
Asp
Ser
Leu
His
Asnh
470
His
Tyr
Thr

Ser

Lys
Thr
val
Thr
55

Asp
Leu
Asn
Arg
Leu
135
Leu
Leu
Trp
Ile
Ala
215
val
Lys
Lys
Asn
Ile
295
Leu
Asn
Gly
Gly
Thr
375
Thr
Ser
Lys
Thr
Asn
455
val
Thr
Arg
Thr

Ser
535

Trp
Leu
Ala
40

Trp
Ala
Leu
Ser
Ash

120
Lys

Thr
Trp
Leu
200
Pro
Gly
val
Asn
Ala

280
Asp

Asp
Phe
Arg
360
val
Lys
Ser
Met
Gln
440
Lys
Ala
Gly
Asp
Thr

520
Lys

Gln
Asn
25

Asp
Leu
Met
Ser
Lys
105
Ile
Ile
Lys
Ser
Asp
185
Leu
Ile
Gln
Lys
Ser
265
Thr
His
Gly
Lys
Met
345
Ala
Met
Ala
Tyr
Lys
425
Gln
Asp
Arg
Ala
Asn
505
Leu

Thr

3085seqPCl

Lys Leu
10
Gly Gly

Thr Asn
Asp val

Lys Lys
75

Glu Met

90

Asp Leu

Glu Lys
Asp Glu

Asn Ala
155

Asn Phe

170

Tyr Glu

Asn Asp
Lys Thr

Pro Glu
235

Leu Leu

250

Ile Asp

Gly Lys
Gln Asp
Ile Ser
315
Thr GlIn
330
Pro Leu
Ile Ser
Lys Ser
Lys Tyr
395
Gly Gln
410
Ser Leu
Leu Lys
Leu Asp
Tyr Glu
475
Gly Met
490
Phe Trp
Glu Asn

Phe val

Page 80

Ser
Glu
val
Asn
60

Lys
Lys
Asp
Ile
Asn
140
Tyr
Lys
Ile
Gln
Phe
220
Gln
Glu
Ala
Glu
val
300
Gln
Asn
Ile
Arg
Leu
380
Lys
Asn
Met
Ile
Phe
460
Ser
Ser
Ala
Glu

Gly
540

Thr
Phe
Gln
45

Tyr
Phe
Thr
Thr
Ala
125
Lys
Gly
Asn
Gly
Phe
205
Ala
Ala
Ser
Phe
Arg
285
Pro
Met
Asp
Tyr
Glu
365
Leu
Gln
Asp
Glu
Tyr
445
Ala
Ile
Tyr
Thr
Glu

525
Gly

Ile
Arg
Thr
Gly
Glu
Glu
Lys
110
Glu
Lys
Lys
Lys
Thr
190
Ser
Pro
Lys
Ile
Asn
270
Asn
Tyr
Met
Thr
Lys
350
Asn
Arg
Ile
Thr
Asp
430
Asn
Phe
Asn
Leu
Ala
510
Pro

Thr

Thr
15

Ser
Pro
Tyr
Ala
Ser
95

Ser
Ala
Lys
Glu
Thr
175
Pro
Asn
Glu
Gly
Ile
255
Lys
Gly
Thr
Pro
Thr
335
Gly
Glu
Leu
val
Leu
415
Ser
Asp
Gly
Gly
Tyr
495
Asp
Lys

Lys

Leu
Ile
Asp
Asp
Thr
80

Asp
Ala
Met
val
Pro
160
Ser
Arg
Asp
Ser
Gly
240
Glu
val
Phe
Gly
Met
320
Leu
Glu
Thr
Ser
Lys
400
Ser
Thr
Met
Leu
Glu
480
Asn
Met
Gly

Phe



Asp
545
Thr
Phe
Thr
Asp
Leu
625
Asn
Ser
Tyr
val
Lys
705
Asn
Phe
Ile
Pro
Thr

785
Gly

Asp
Leu
Leu
Thr
Lys
610
Glu
Glu
Asp
Glu
Leu
690
val

Glu

Leu
Glu
770
Gly

val

<210> 78
<211> 80

<212>
<213>

<220>

<223>

<400> 78

Met
1
Leu
Asp
Tyr
Lys
65
Glu
Arg
His
Arg
Lys
145
Asp

Lys

Thr
Met
Lys
Glu
50

Tyr
Lys
Lys
Met
Asn
130
Asp
Lys

Asn

Gln
Thr
Gly
Ile
595
Gln
Ser
Ser
Ile
val
675
Tyr
Thr

Ser

Lys
755
Ser
Tyr

Arg

7

PRT
Staphylococcus aureus

Tyr
Ala
His
35

Lys
Asp
Glu
Tyr
Thr
115
Pro
Ala
Lys

Thr

His
Ala
Thr
580
Glu
Thr
Thr
Lys
Asnh
660
Thr
Pro
val
val
Ash
740
Lys
Thr
Ser

Phe

Arg
Gly
20

Gln
Leu
Glu
Ala
Leu
100
Arg
Lys
Leu
val

Asn

Ala
Lys
565
Gly
Asn
Thr
Ash
Ile
645
Lys
Gln
Gly
val
Trp
725
Ash
Lys
Ash
Ile

Glu
805

Ile
5
val
Ile
Arg
Asnh
Thr
85
Trp
Thr
Thr
Glu
Lys

165
Leu

Ser
550
Lys
Ile
Arg
Ala
Lys
630
Thr
Ser
Lys
Leu
Lys
710
Ala
Thr
Asp
Thr
Thr

790
Leu

hyaluronan Tyase

Lys
Ile
Ala
Asnh
Asnh
70

Asnh
Ser
Tyr
Thr
Trp
150
Glu

Asn

Ile
Ser
Lys
Lys
Ser
615
Pro
val
Gln
His
Ser
695
Gln
Gly
Lys
Asp
Ala
775
Asn

Gln

Lys
Thr
val
Thr
55

Pro
Leu
Gly
Arg
Leu
135
Leu
Leu

Trp

Gly
Tyr
Ser
Ala
600
Asp
Lys
Lys
Lys
Ser
680
Lys
Asp
val
val
Lys
760
Ser
Lys

Gln

Met
Phe
Thr
585
Asn
Ash
Ash
Lys
Gln
665
Ash
Asp
Asp
Ash
Glu
745
Thr
Asp
Ash

Thr

(strain

Trp
Leu
Ala
40

Trp
Asp
Leu
Ala
Asnh
120
Asnh
His
Ser

Trp

Gln
Asn
25

Asp
Leu
Met
Lys
Glu
105
Ile
Thr
Lys
Glu

Asp

3085seqPCl

Asp Phe
555

Ile Leu

570

Asp Ser

Gly Tyr
Gln Gly

Asn Ile
635

Glu Ser

650

Asp Ser

Thr Asp
Asp Phe

Asp Phe
715

Tyr Ser

730

val Lys

Tyr Glu
Ile Glu
Thr Ser

795

Leu Asn
810

Glu
Asn
Ser
Thr
Thr
620
Gly
His
Lys
Ser
Asn
700
His
Asp
Ala
Cys
Ser
780
Thr

Lys

NCTC 8325)

Lys Leu
10
Gly Gly

Thr Asn
Asp val

Lys Lys
75

Glu Met

90

Thr Leu

Glu Lys
Asp Glu

Asn Ala
155

Asn Phe

170

Tyr Glu
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Ser
Glu
val
Asn
60

Lys
Lys
Glu
Ile
Asn
140
Tyr
Thr

Ile

Asn
Asp
Lys
Leu
605
Asn
Tyr
Thr
Thr
Lys
685
Thr
val
Ser
Lys
Ser
765
Lys
Ser

Asp

Thr
Phe
Gln
45

Tyr
Phe
Thr
Thr
Ala
125
Lys
Gly
Lys

Gly

Gln
Lys
Asn
590
Tyr
Ser
His
Gly
Asn
670
Tyr
Lys
val
Thr
Gly

750
Phe

Asn

Asp

Arg
30

Thr
Gly
Asp
Glu
Asn
110
Glu
Lys
Lys
Thr

Thr

Asp
Ile
575
Pro
Thr
val
Phe
Lys
655
Gln
Ala
Lys
Lys
Gln
735
Met
Tyr
Ser
Glu

Asn
815

Thr
15

Ser
Pro
Tyr
Ala
Ser
95

Ser
Ala
Lys
Glu
Thr

175
Pro

Lys
560
val
val
Asp
Phe
Leu
640
Trp
Tyr
Tyr
Asp
Asp
720
Thr
Phe
Asn
Met

Ser
800

Leu
val
Asp
Asp
Thr
80

Gly
Ser
Met
val
Pro
160
Gly

Lys



Ser
Glu
Asp
225
Asn
Glu
Phe
Tyr
Ala
305
Ile
Lys
Met
Ser
Asp
385
Ser

Ser

Asp
Ser
465
Asn
Ser
Lys
Thr
Asp
545
Thr
Phe
Thr
Asp
Leu
625
Lys
Glu
Glu
Leu
val

705
Glu

Leu
Lys
210
Lys
Leu
Asp
Thr
Lys
290
Tyr
Lys
Ser
Met
His
370
Ala
Ser
Tyr
Ser
Arg
450
Met
Leu
Asp
Arg
Asp
530
Asp
Leu
Leu
Thr
Lys
610
Glu
Pro
Ile
val
TYyr
690
Thr

Ser

Thr
195
Lys
Ile
val
Lys
TYyr
275
Asp
Gly
Glu
Trp
Asp
355
ser
Met
val
ser
Lys
435
val
Thr
Lys
val
Leu
515
Asp
Gln
Thr
Gly
Ile
595
Gln
Ser
Lys
Asnh
Thr
675
Pro
val

val

180
Asn

Lys
Leu
Asp
Asp
260
val
Gly
val
Thr
Ile
340
Leu
Ala
Asp
Glu
Asp
420
Asn
Thr
Ser
Gly
Lys
500
Ser
Lys
His
Ala
Thr
580
Glu
Thr

Thr

Lys
660
Gln

Gly
val

Trp

Thr
Phe
Ser
Ile
245
Met
Gln
Ser
val
Pro
325
Asp
Ser
Ser
Asp
Ser
405
Ile
Gly
Tyr
Lys
Trp
485
His
Gly
Lys
Ala
Lys
565
Gly
Asnh
Thr
Asp
Thr
645
Ser
Lys
Leu
Lys

Ala

Leu
Thr
Ser
230
Ser
Met
Asp
TYyr
Leu
310
Phe
Asp
Arg
Ala
Ser
390
Asp
Asp
Leu
His
Asnh
470
His
Tyr
Thr
Ser
Ser
550
Lys
Ile
Arg
Asnh
Thr
630
val
Gln
His
Ser
Gln

710
Gly

Ala
215
val
Lys
Lys
Ser
Ile
295
Leu
Ash
Gly
Gly
Thr
375
Thr
Ser
Lys
Thr
Asnh
455
val
Thr
His
Thr
Ser
535
Ile
Ser
Lys
Lys
Ser
615
Lys
Lys
Lys
Ser
Lys
695
Glu

val

Leu
200
Pro
Gly
val
Lys
Ala
280
Asp
Glu
Asp
Phe
Arg
360
val
Lys
Ser
Met
Gln
440
Lys
Ala
Gly
Asp
Thr
520
Lys
Gly
Tyr
Ser
Ala
600
Asp
Lys
Lys
Asp
Asnh
680
Asp
Asp

Asn

185
Leu

Ile
Lys
Lys
Ser
265
Thr
His
Gly
Lys
Met
345
Ala
Met
Ala
Tyr
Lys
425
Gln
Asp
Arg
Ala
Asnh
505
Leu
Thr
Met
Phe
Thr
585
Asn
Asn
Asn
Glu
Thr
665
Ser
val
Asp

Tyr

3085seqPCl

Asn Asp
Lys Thr

Ala Glu
235

Leu Leu

250

Ile Asp

Gly Lys
Gln Asp

ITe Ser
315

Thr Gln

330

Pro Leu

ITe Ser
Lys Ser

Lys Tyr
395

Lys Gln

410

Ser Leu

Leu Lys
Leu Asp

Tyr Glu
475

Gly Met

490

Phe Trp

Asp Asnh
Phe val

Asp Phe
555

Ile Leu

570

Asp Ser

Gly Tyr
Gln Glu

Ile Gly
635

Ser His

650

GIn Lys

Asp Asnh
Phe Lys
Phe His

715
Ser Asn
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Gln
Phe
220
Leu
Glu
ser
Glu
val
300
Gln
Asn
Ile
Arg
Leu
380
Lys
Asn
Met
Ile
Phe
460
Ser
Ser
val
Glu
Gly
540
Glu
Asn
Ser
Thr
Asn
620
Tyr
Thr
Thr
Lys
Thr
700
val

Ser

Phe
205
Ala
Ala
Cys
Phe
Arg
285
Pro
Met
Asp
Tyr
Glu
365
Leu
Lys
Asp
Thr
Tyr
445
Ala
Ile
Tyr
Thr
Ile
525
Gly
Asn
Asp
Lys
Leu
605
Asn
His
Gly
Asp
Tyr
685
Lys
val

Thr

190
Ser

Pro
Lys
Ile
Asn
270
Asn
Tyr
Met
Thr
Lys
350
Asn
Arg
Ile
Tyr
Asp
430
Asn
Phe
Asn
Leu
Ala
510
Leu
Thr
Gln
Lys
Asn
590
Tyr
Ser
Phe
Lys
Glu
670
Gly
Lys
Lys
Gln

Asn
Asp
Gly
Ile
255
Lys
Gly
Thr
Pro
Thr
335
Gly
Glu
Leu
val
Leu
415
Asn
Asp
Gly
Gly
Tyr
495
Asp
Lys
Lys
Asp
Ile
575
Pro
Thr
val
Leu
Trp
655
Tyr
Tyr
Asp
Asp

Thr

Glu
Ser
Gly
240
Glu
val
Phe
Gly
Met
320
Leu
Glu
Thr
Ser
Lys
400
Ash
Ser
Met
Leu
Glu
480
Asn
Met
Asp
val
Lys
560
val
val
Asp
Phe
Asn
640
Lys
Tyr
val
Glu
Asn

720
Phe



Asp
Leu
Glu
Gly

785
val

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

Lys
Ser
770
Tyr

His

<220>

<223>
<400>

Met
1

Leu
Asp
Tyr
Lys
65

Glu
Arg
Asp
Lys
Lys
145
Gly
Gln
Arg
Glu
Ser
225
Gly
Glu
val
Phe
Gly
305
Met
Leu

Glu

Thr
Met
Lys
Glu
50

Tyr
Lys
Lys
Met
His
130
Asp
Lys
Lys
Ala
Glu
210
Asp
Asn
Glu
Phe
Tyr
290
Ala
Ile
Thr

Met

79

809
PRT
Staphylococcus aureus

Asn
Lys
755
Thr
Ser

Phe

Tyr
Ala
His
35

Lys
Asp
Glu
Tyr
Thr
115
Pro
Ala
Lys
Asnh
Leu
195
Lys
Glu
Leu
Asp
Thr
275
Lys
Tyr
Lys
Ser

Met
355

Asn
740
Lys
Asn
Ile

Glu

Arg
Gly
20

Gln
Leu
Glu
Ala
Leu
100
Arg
Lys
Leu
val
Thr
180
Thr
Lys
Ile
val
Lys
260
Tyr
Asp
Gly
Glu
Trp

340
Asp

725
Thr

Asp
Ser
Thr

Leu
805

Met
5

Gly
Ile
Lys
Ser
Arg
85

Trp
Thr
Thr
Glu
Ala
165
Asn
Asn
Lys
Leu
Asp
245
Asp
val
Gly
val
Thr
325
Ile

Leu

Lys
Asp
Ala
Asn

790
Thr

hyaluronan Tyase

79

Lys
Ile
Ala
Asn
Asn
70

Lys
Glu
Tyr
Thr
Trp
150
Asp
Leu
Thr
Tyr
Ser
230
Ile
Met
Gln
Ser
val
310
Pro
Asp

Ser

val
Asn
Ser
775
Lys

Lys

Lys
Thr
val
Thr
55

Pro
Leu
Asn
Arg
Leu
135
Leu
Leu
Asn
Leu
Thr
215
Ser
Ser
Met
Asp
Tyr
295
Leu
Phe
Asp

Arg

Thr
760
Asp

Asn

val
745
Tyr
Ile

Thr

(strain

Trp
Phe
Ala
40

Trp
Asp
Leu
Ser
Asn
120
Lys
His
Lys
Trp
Ile
200
Ala
val
Lys
Lys
Ser
280
Ile
Leu
Asn
Gly

Gly
360

Gln
Asn
25

Asp
Leu
Met
Ser
Lys
105
Ile
Asn
Lys
Thr
Trp
185
Leu
Pro
Gly
val
Asn
265
Ala
Asp
Glu
Asp
Phe

345
Arg

3085seqPCl

730
Lys Ala

Glu Cys
Glu Ser

Ser Thr
795

Lys
Ser
Lys

780
Ser

Gly
Phe
765
Ile

Asn

bovine RF122)

Lys Leu
10
Asp Ser

Thr Asn
Asp val

Lys Lys
75

Glu Met

90

Asp Leu

Glu Lys
Asp Glu

Asn Ala
155

Asn Phe

170

Asp Tyr

Leu Lys
Ile Lys
Lys Ala
235
Lys Leu
250
Ser Ile
Thr Asp
His Lys
Gly 1Ile
315
Lys Thr
330
Met Pro

Ala Ile
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Ser
Glu
val
Asnh
60

Lys
Lys
Asp
Ile
Asnh
140
Tyr
Ser
Glu
Glu
Thr
220
Glu
Leu
Asp
Lys
Asp
300
Ser
Gln
Leu

Ser

Thr
Phe
Gln
45

Tyr
Phe
Thr
Thr
Ala
125
Lys
Gly
Lys
Ile
Asp
205
Phe
Pro
Glu
Ser
Glu
285
val
Gln
Asn
Ile

Arg
365

Met
750
Tyr
Ser

Glu

Arg
30

Thr
Gly

Glu

Lys
110
Glu
Lys
Lys
Ser
Gly
190
Phe
Ala
Ala
Ser
Phe
270
Arg
Pro
Met
Asn
Tyr

350
Glu

735
Phe

Asn
Met

Ser

Thr
15

Ser
Pro
Tyr
Ala
Ser
95

Ser
Ala
Lys
Glu
Ala
175
Thr
Thr
Pro
Lys
Ile
255
Asn
Asn
Tyr
Met
Thr
335
Lys

Asn

Pro
Thr

Gly
800

Leu
val
Asn
Asp
Thr
80

Asp
Ala
Met
val
Pro
160
Pro
Pro
Asp
Lys
Gly
240
Ile
Lys
Gly
Thr
Pro
320
Thr

Gly



Thr
Ser
385
Lys
Ser
Thr
Met
Leu
465
Glu
Asn
Met
Gly
Phe
545
Lys
val
val
Asp
Phe
625
Leu
Trp
Tyr
Tyr
Ser
705
Asp
Thr
Phe
Asn
Met

785
Ser

Ser
370
Asp
Asn
Ser
Ile
Asp
450
Ser
Asn
Ser
Lys
Thr
530
Asp
Thr
Phe
Thr
Asp
610
Leu
Asn
Ser
Tyr
val
690
Gln
Asn
Phe
Ile
Pro
770
Thr

Gly

<210> 80
<211> 80
<212> PR

<213>

<220>

<223>

<400> 80
Met Thr Tyr Lys Met Lys Lys

Ala
Ser
Tyr
Ser
435
Arg
Met
Leu
Asp
Arg
515
Asp
Asp
Leu
Leu
Thr
595
Lys
Glu
Lys
Asp
Glu
675
Leu

val

Asp
Leu
755
Glu
Gly

val

7
T

ser
Met
val
ser
420
Thr
val
Thr
Lys
val
500
Leu
val
Gln
Thr
Gly
580
Ile
Gln
Ser
Ser
Ile
660
val
Tyr
Thr
Ser
Ile
740
Lys
Ser
Tyr

Arg

Ala
Asp
Lys
405
Asp
Asn
Thr
Ser
Gly
485
Arg
Ala
Lys
His
Ala
565
Thr
Glu
Thr
Thr
Lys
645
Asn
Thr
Pro
val
val
725
Asn
Lys
Thr
Ser

Phe
805

Ser
Glu

390
Ser

Gly
Tyr
Lys
470
Trp
His
Asp
Lys
Ala
550
Lys
Gly
Asn
Thr
Asn
630
Ile
Lys
Gln
Gly
val
710
Trp
Gly
Lys
Asn
Ile

790
Glu

hyaluronan Tyase

Ala
375
Ser
Asp
Asp
Leu
His
455
Asn
His
Tyr
Thr
Ser
535
Ser
Lys
Ile
Arg
Asn
615
Ser
Thr
Ser
Lys
Ile
695
Lys
Ala
Thr
Asp
Ser
775
Thr

Leu

Staphylococcus aureus

Thr
Thr
Ser
Lys
Thr
440
Asn
val
Thr
Arg
Thr
520
Ser
Ile
Ser
Lys
Lys
600
Ser
Thr
val
Gln
His
680
Thr
Gln
Gly
Lys
Asp
760
Ala
Asn

Thr

val
Lys
Ser
Met
425
Gln
Lys
Ala
Gly
Asp
505
Thr
Lys
Gly
Tyr
Thr
585
Ala
Asn
Gln
Lys
Lys
665
Ser
Lys
Asp
val
val
745
Asn
Ser
Lys

Lys

(strain

Trp

Gln

3085seqPCl

Met
Ala
Tyr
410
Lys
Gln
Asp
Arg
Ala
490
Ash
Leu
Thr
Met
Phe
570
Thr
His
Ash
Ash
Lys
650
Asp
Ash
Asp
Asp
Ash
730
Glu
Thr
Asp

Asn

Lys
Lys
395
Gly
Ser
Leu
Leu
Tyr
475
Gly
Phe
Glu
Phe
Asp
555
Ile
Asp
Gly
Gln
Ash
635
Glu
Thr
Thr
Asnh
Asp
715
Tyr
val
Tyr
Ile

Thr
795

Ser
380
Tyr
Gln
Leu
Lys
Asp
460
Glu
Met
Trp
Asn
val
540
Phe
Leu
Ser
Tyr
Glu
620
Ile
Ser
Gln
Asp
Phe
700
Phe
Ser
Lys
Glu
Glu

780
Ser

Leu
Lys
Asn
Met
Ile
445
Phe
Asn
Ser
Ala
Glu
525
Gly
Glu
Asn
Ser
Thr
605
Thr
Gly
His
Lys
Asp

685
Lys

Asp
Ala
Ccys
765
Ser

Asn

bovine RF122)

Leu
Gln
Asp
Thr
430
Tyr
Ala
Ile
Tyr
Thr
510
Glu
Gly
Asn
Asp
Lys
590
Leu
Asn
Tyr
Thr
Thr
670
Lys
Ser
val
Ser
Lys
750
Ser
Lys

Thr

Arg
Ile
Thr
415
Asp
Asn
Phe
Asn
Leu
495
Ala
Pro
Thr
Gln
Lys
575
Asn
Tyr
Ser
His
Gly
655
Asp
Tyr
Lys
val
Thr
735
Gly
Phe
Ile

Asn

Leu
val
400
Leu
Ser
Ala
Gly
Gly
480
Tyr
Asp
Lys
Lys
Asp
560
Ile
Pro
Thr
val
Phe
640
Lys
Glu

Ala

Lys
720
Gln
Met
Tyr
Ser

Glu
800

Lys Leu Ser Thr Ile Thr Leu

Page 84



Leu
Asp
Tyr
Gln
Glu

Arg

Arg
Lys
145
Asp
Ser
Pro
Lys
Ser
225
Gly
Ile
Lys
Gly
Thr
305
Pro
Leu
Glu
Thr
Ser
385
Lys
Asn
Thr
Met
Leu
465
Glu
Asn
Met
Asn

Lys

Met
Lys
Glu
50

Tyr
Asn
Thr
Met
His
130
Asp
Lys
Lys
Arg
Asp
210
Ser
Gly
Glu
val
Phe
290
Gly
Met
Ser
Met
Ser
370
Asp
Thr

Ser

Asp
450
Ser
Asn
Ser
Thr
Thr

530
Tyr

Ala
His
35

Lys
Asp
Glu
Tyr
Thr
115
Lys
Ala
Lys
Lys
Ala
195
Glu
Tyr
Asn
Glu
Phe
275
TYyr

Ala

Asnh
Met
355
His
Thr
Ser
Tyr
Ser
435
Arg
Met
Leu
Asp
Arg
515
Lys

Ala

Gly
Gln
Leu
Glu
Ala
Leu
100
Lys
Asnh
Ile
val
Asn
180
Leu
Met
Lys
Leu
Asp
260
Thr
Lys
Tyr
Lys
Trp
340
Asp
Thr
Met
val
Ser
420
Lys
val
Thr
Lys
val
500
Leu
Asn

Ser

Lys
Asnh
Lys
85

Trp
Thr
Thr
Lys
Ala
165
Asnh
Thr
Lys
Ile
val
245
val
Tyr
Asp
Gly
Glu
325
Ile
Leu
Ala
Asp
Lys
405
Asp
Asnh
Thr
Ser
Gly
485
Lys
Pro
Asp

Ile

Ala
Lys
Asnh
70

Lys
Ser
Tyr
Ser
Trp
150
Asp
Ser
Ash
Ash
Leu
230
Asp
Asp
val
Gly
val
310
Ser
Asp
Ser
Ser
Glu

390
Ser

Asp
Tyr
Lys

470
Trp

Gly
Lys
Gly

Thr
val
Thr
55

Gln
Leu
Gly
Arg
Leu
135
Leu
Leu
Leu
Thr
Tyr

215
Ser

Met
Gln
Ser
295
val
Pro
Glu
Arg
Ala
375
Ser
Asp
Asp
Leu
His
455
Asnh

Tyr
Thr
Ser

535
Met

Leu
Ala
40

Trp
Asp
Leu
Ala
Ash

120
Lys

Thr
Ash
Leu
200
Ser
Ser
Ala
Met
Asp
280
Tyr
Leu
Phe
Gly
Gly
360
Thr
Thr
Ser
Lys
Thr

440
ASn

Thr
Arg
Thr
520
Phe

Asp

Asn
25

Asp
Leu
Met
Glu
Glu
105
Ile
Thr
His
Thr
Trp
185
Leu
Lys
val
Lys
Lys

265
Ser

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

Phe

3085seqPCl
10

Asn
Thr
Asp
Lys
Asp
90

Asnh
Glu
Asp
Asnh
Asnh
170
Trp
Leu
Pro
Gly
val
250
Lys
Ala
Asp
Glu
His
330
Met
Ala
Met
Thr
Tyr
410
Lys
Gln
Glu
Arg
Ala
490
Asn
Leu
Gly

Glu
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Gly
Asn
val
Lys
75

Met
Leu
Lys
Glu
val
155
Arg
Asp
Met
Ile
Glu
235
Lys
ser
Thr
His
Gly
315
Thr
Pro
Ile
Lys
Lys
395
Asp
Lys
Leu
Leu
Tyr
475
Gly
Phe
Asn
Gly

Asn

Glu
val
Asn
60

Lys
Lys
Glu
Ile
Asn
140
Tyr
Lys
Tyr
Asp
Ser
220
Ser

Phe

Gly
Gln
300
Ile
Gln
Leu
Ser
Ser
380
Tyr
Ser
Leu
Lys
Asp
460
Glu
Met
Trp
Asp
Thr

540
Gln

Phe
Gln
45

Tyr
Phe
Thr
Thr
Ala
125
Lys
Gly
Glu
Glu
Asn
205
Ile
Glu
Leu
Asp
Lys
285
Asp
Ser
Asp
Ile
Arg
365
Leu
Lys
Asn
Met
Ile
445
Phe
Asn
Ser
Ala
Met
525
Lys

Asp

Arg
30

Thr
Gly
Asp
Asp
Asn
110
Glu
Leu
Lys
Lys
Ile
190
Met
Tyr
Asp
Glu
Ser
270
Ala
val
Gln
Lys
Tyr
350
Glu
Leu
Gln
Asp
Asn
430
Tyr

Ala

Tyr
Thr
510
Pro
Leu

Lys

15
Asn

Pro
Asn
Ala
Thr
95

Ser
Ala
Lys
Asp
Asp
175
Gly
Leu
Ser
Ala
Ser
255
Phe
Arg
Pro
Met
Ala
335
Lys
Asn
Arg
Ile
Thr
415
Asp
Asn
Phe
Asn
Leu
495
Ala
Ser
Asn

Thr

val
Asp
Asp
Lys
80

Asn
Ser

Met

Pro
160
Ser
Thr
Thr
Pro
Lys
240
val
Asnh
Asn
Tyr
Met
320
Thr

Gly

Leu
val
400
Leu
Ser
Asp
Gly
Gly
480
Tyr
Asp
Thr
Asn

Leu



545

550

Thr Ala Lys Lys Ser Tyr Phe

565

Gly Thr Gly Ile Lys Ser Thr

580

val Glu Asn Arg Lys Ala Asn

595

Glu ITe Thr Thr Ser Asp val
610 615
Leu Glu Ser Asn Asp Thr Lys

625

630

Lys Pro Lys Ile Thr val Lys

645

Glu ITe Asn Lys Ser GIn Lys

660

Glu val Thr Gln Thr His Asn

675

Leu Tyr Pro Gly Leu Ser Lys
690 695
val Ser ITe val Lys Gln Asp

705

710

Asp Gly val Phe Ala Gly val

725

Asp Ile Asn Gly Thr Ile val

740

Ile Lys Lys Lys Asp Asp Asn

755

Thr Ser Thr Asn Ser Thr Ser
770 775
Gly Tyr Thr ITe Thr Asn Gln

785

790

Ile His Phe Glu Leu Thr Lys

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

<220>
<223>

<400>

805

81
807
PRT
Staphylococcus aureus

hyaluronan Tyase

81

Met Thr Tyr Arg Ile Lys Lys

1

5

Leu Met Ala Gly val Ile Thr

20

Asp Lys His Gln Ile Ala val

35

Tyr Glu Lys Leu Arg Asn Thr

50

55

Lys Tyr Asp Glu Asn Asn Pro

65

70

Glu Lys Glu Ala Thr Asn Leu

85

Arg Lys Tyr Leu Trp Ser Gly

100

His Met Thr Arg Thr Tyr Arg

115

Arg Asn Pro Lys Thr Thr Leu
130 135
Lys Asp Ala Leu Glu Trp Leu

145

150

Asp Lys Lys val Lys Glu Leu

165

Lys Asn Thr Asn Leu Asn Trp

180

Asp
Gly
600
Asnh
Lys
Lys
Thr
Thr
680
Ser
Glu
Ash
Glu
Thr
760
Ash

ser

Leu
Ser
585
Tyr
Ala
Ash
Glu
Asp
665
Ser
Asp
Asp
Tyr
Leu
745
Tyr
Lys

val

(strain

Trp
Leu
Ala
40

Trp
Asp
Leu
Ala
Asn
120
Asn
His
Ser

Trp

Gln
Ash
25

Asp
Leu
Met
Lys
Glu
105
Ile
Thr
Lys
Glu

Asp
185

3085seqPCl

Asn
570
Ser
Lys
Gln
Ile
Ser
650
Asp
Asp
Phe
Phe
Ser
730
Lys
Glu
Glu

ser

555
Asp

Lys
Leu
Glu
Gly
635
His
Lys
Ser
Lys
His
715
Asp
Glu
Cys
Ser

Asn
795

USA300)

Lys
Gly
Thr
Asp
Lys
Glu
90

Thr
Glu
Asp
Asn
Asn

170
Tyr
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Leu
Gly
Asn
val
Lys
75

Met
Leu
Lys
Glu
Ala
155
Phe

Glu

Lys
Asn
Phe
Thr
620
Tyr
Thr
Lys
Lys
ser
700
val
sSer
Lys
Ser
Lys

780
Phe

Ser
Glu
val
Asn
60

Lys
Lys

Glu

Asn
140
Tyr

Thr

Ile
Pro
Lys
605
His
His
Gly
Asp
Tyr
685
Lys
Ile
Thr
Gly
Phe
765
Ile

Lys

Thr
Phe
Gln
45

Tyr
Phe
Thr
Thr
Ala
125
Lys
Gly
Lys

Gly

val
val
590
Gly
Ser
Phe
Lys
Glu
670
Ala
Asn
Lys
Lys
Met
750
Tyr
sSer

Glu

Ile
Arg
30

Thr
Gly
Asp
Glu
Asn
110
Glu
Lys
Lys
Thr

Thr
190

Phe
575
Thr
Asp
val
Leu
Trp
655
Tyr
Tyr
Asn
Asp
Ser
735
Phe
Asn
val

Ser

Thr
15

Ser
Pro
Tyr
Ala
Ser
95

Ser
Ala
Lys
Glu
Thr

175
Pro

560
Ile

Ser

Phe
Asp
640
Ser
Tyr
val
Ash
Ash
720
Phe
val
Pro
Thr

Asp
800

Leu
val
Asp
Asp
Thr
80

Gly
Ser
Met
val
Pro
160
Gly

Lys



Ser
Glu
Asp
225
Asn
Glu
Phe
Tyr
Ala
305
Ile
Lys
Met
Ser
Asp
385
Ser
Ser
Ile
Asp
Ser
465
Asn
Ser
Lys
Thr
Asp
545
Thr
Phe
Thr
Asp
Leu
625
Lys
Glu
Glu
Leu
val

705
Glu

Leu
Lys
210
Lys
Leu
Asp
Thr
Lys
290
Tyr
Lys
Ser
Met
His
370
Ala
Ser
Tyr
Ser
Arg
450
Met
Leu
Asp
Arg
Asp
530
Asp
Leu
Leu
Thr
Lys
610
Glu
Pro
Ile
val
Tyr
690
Thr

Ser

Thr
195
Lys
Ile
val
Lys
Tyr
275
Asp
Gly
Glu
Trp
Asp
355
Ser
Met
val
Ser
Lys
435
val
Thr
Lys
val
Leu
515
Asp
Gln
Thr
Gly
Ile
595
Gln
Ser
Lys
Asn
Thr
675
Pro
val

val

Asn
Lys
Leu
Asp
Asp
260
val
Gly
val
Thr
Ile
340
Leu
Ala

Asp

Asp
420
Asn
Thr
Ser
Gly
Lys
500
Ser
Lys
His
Ala
Thr
580
Glu
Thr
Thr
Ile
Lys
660
Gln
Gly
val

Trp

Thr
Phe
Ser
Ile
245
Met
Gln
Ser
val
Pro
325
Asp
Ser
Ser
Asp
Ser
405
Ile
Gly
Tyr
Lys
Trp
485
His
Gly
Lys
Ala
Lys
565
Gly
Asn
Thr
Asp
Thr
645
Ser
Lys
Leu
Lys

Ala
725

Leu
Thr
Ser
230
Ser
Met
Asp
Tyr
Leu
310
Phe
Asp
Arg
Ala
Ser
390
Asp
Asp
Leu
His
Asn
470
His
Tyr
Thr
Ser
Ser
550
Lys
Ile
Arg
Asn
Thr
630
val
Gln
His
Ser
Gln

710
Gly

Ile
Ala
215
val
Lys
Lys
Ser
Ile
295
Leu
Asn
Gly
Gly
Thr
375
Thr
Ser
Lys
Thr
Asn
455
val
Thr
His
Thr
Ser
535
Ile
Ser
Lys
Lys
Ser
615
Lys
Lys
Lys
Ser
Lys
695
Glu

val

Leu
200
Pro
Gly
val
Lys
Ala

280
Asp

Asp
Phe
Arg
360
val
Lys
Ser
Met
Gln
440
Lys
Ala
Gly
Asp
Thr
520
Lys
Gly
Tyr
Ser
Ala
600
Asp
Lys
Lys
Asp
Asn
680
Asp
Asp

Asn

Leu
Ile
Lys
Lys
Ser
265
Thr
His
Gly
Lys
Met
345
Ala
Met
Ala
Tyr
Lys
425
Gln
Asp
Arg
Ala
Asn
505
Leu
Thr
Met
Phe
Thr
585
Asn
Asn
Asn
Glu
Thr
665
Ser
val
Asp

Tyr

3085seqPCl

Asn Asp
Lys Thr

Ala Glu
235

Leu Leu

250

ITe Asp

Gly Lys
Gln Asp

Ile ser
315

Thr Gln

330

Pro Leu

ITe Ser
Lys Ser

Lys Tyr
395

Lys Gln

410

Ser Leu

Leu Lys
Leu Asp

Tyr Glu
475

Gly Met

490

Phe Trp

ASp Asn
Phe val

Asp Phe
555

Ile Leu

570

Asp Ser

Gly Tyr
Gln Glu

Ile Gly
635

Ser His

650

Gln Lys

Asp Asnh
Phe Lys

Phe His

715
Ser Asn
730
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Gln
Phe
220
Leu
Glu
Ser
Glu
val
300
Gln
Asn
Ile
Arg
Leu
380
Lys
Asn
Met
Ile
Phe
460
Ser
Ser
val
Glu
Gly
540
Glu
Asn
Ser
Thr
Asn
620
Tyr
Thr
Thr
Lys
Thr
700
val

Ser

Phe
205
Ala
Ala
Cys
Phe
Arg
285
Pro
Met
Asp
Tyr
Glu
365
Leu
Lys
Asp
Thr
Tyr
445
Ala
Ile
Tyr
Thr
Ile
525
Gly
Asn
Asp
Lys
Leu
605
Asn
His
Gly
Asp
Tyr
685
Lys
val

Thr

Ser
Pro
Lys
Ile
Asn
270
Asn
Tyr
Met
Thr
Lys
350
Asn
Arg
Ile
Tyr
Asp
430
Asn
Phe
Asn
Leu
Ala
510
Leu
Thr
Gln
Lys
Asn
590
Tyr
Ser
Phe
Lys
Glu
670
Gly
Lys
Lys
Gln

Asn
Asp
Gly
Ile
255
Lys
Gly
Thr
Pro
Thr
335
Gly
Glu
Leu
val
Leu
415
Asn
Asp
Gly
Gly
Tyr
495
Asp
Lys
Lys
Asp
Ile
575
Pro
Thr
val
Leu
Trp
655
Tyr
Tyr
Asp
Asp

Thr
735

Ser
Gly
240
Glu
val
Phe
Gly
Met
320
Leu
Glu
Thr
Ser
Lys
400
Asn
Ser
Met
Leu
Glu
480
Asn
Met
Asp
val
Lys
560
val
val
Asp
Phe
Asn
640
Lys
Tyr

val

Asn
720
Phe



Asp Ile
Leu Lys

Glu Ser
770

Gly Tyr

785

val His

<210> 82

Asn
Lys
755
Thr
Ser

Phe

<211> 1066
<212> PRT
<213> Streptococcus

<220>

Asn
740
Lys
Asn

Ile

Thr
Asp
ser
Thr

Leu
805

Lys
Asp
Ala
Asn

790
Thr

val
Asn
Ser
775
Lys

Lys

Glu
Thr
760
Asp

Asn

pneumoniae

<223> hyaluronan lyase

<400> 82

Met GIn Thr Lys Thr Lys

1

Leu Ser Gly Phe

Thr Thr

Gln Arg
50

Glu Asp

65

Ala Trp

Glu Ala
Ala Ala
Leu Arg
130
Arg Ile
145
Thr Thr
Pro Thr
Gly Thr
Asp Gln
210
Ile Asp
225
Thr Tyr
Leu Glu
Gly Lys
Asp Ala
290
Asn Gln
305
Glu Leu
Ala Asp
Ala Asn

val Thr

Thr
35

Asp
Gly
val
Lys
Leu
115
Phe
Ile
Ser
Leu
Gly
195
Leu
Leu
Lys
Pro
Glu
275
Tyr
Tyr
Glu
Arg
Leu

355
Asn

20
Asn

Thr
ser
Asp
Asp
100
His
Lys
Glu
Gly
Asp
180
Thr
Ser
Pro
val
Leu
260
val
Thr
TYyr
Gly
Thr
340
Thr

Pro

5
Leu

Thr
Lys
Ser
Gln
85

Gly
Arg
Ile
Glu
Thr
165
val
val

Glu

Glu
245
Lys
Lys
Asp
Asp
Lys
325
Tyr
Ala

Ser

Leu
Ile
Ash
Pro
70

Lys
Ala
Met
Lys
Ser
150
Lys
Asp
Ser
Asp
Gly
230
Asnh
Glu
Lys
Arg
Ser
310
val
Leu
Thr

Ser

Lys
Asnh
Gln
Leu
55

Trp
Asnh
Ile
val
Thr
135
Gly
Asp
Lys
Phe
Ser
215
Lys
Pro
Gly
Ile
Leu
295
Lys
Ala
Trp
Tyr

Arg

Leu
His
Gln
val
Thr
Ser
Thr
Pro
120
Asp
Lys
Trp
Ile
Lys
200
Gln
Lys
Asp
Thr
Pro
280
Asp
Asn
Asp
Glu
Arg
360
Tyr

val
745
Tyr
Ile

Thr

Ile
Tyr
25

Ser
Glu
Gly
Ala
Ile
105
Ile
Asnh
Asp
Gln
Lys
185
Asp
Thr
His
val
Thr
265
Leu
Asp
Glu
Ser
Lys
345
Lys

Tyr

3085seqgPCl

Lys Ala
Glu Cys
Glu ser

Ser Thr
795

val Ser
10
Met Thr

Gln Lys
Asn Gly

Ser Lys
75

Asp Ala

90

Ser Ser

Glu Ala
Lys Ile

Lys Arg
155

Thr Ile

170

Leu Glu

ITe Glu
Asp Lys

val Phe
235

Ala Ser

250

Asn val

Lys Ile
Trp Asn
Gln Met
315
Leu Ser
330
Phe Ser
Leu Glu

Gln Asp
Page 88

Lys
ser
Lys

780
Ser

Leu
Ile
Glu
Asp
60

Ala
ser
His
Lys
Gly
140
Leu
Glu
Leu
Leu
Gln
220
Ser
val
Ile
Leu
Gly
300
Ala
Ser
Asn
Glu

Glu

Gly
Phe
765
Ile

Asn

Ser
Gly
val
45

Phe
Gln
Thr
Glu
Lys
125
Ile
Trp
Ala
Phe
val
205
Leu
Leu
Lys
val
Ala
285
Ile
Lys
Ile
Tyr
Met

365
Thr

Met
750
Tyr
ser

Glu

Ser
Ala
30

Gln
Gly
Gly
Arg
Lys
110
Lys
Ala
Asn
Asp
Tyr
190
Glu
Glu
Ala
Asn
Ser

270
Ser

Leu
Ser
Lys
350
Ala

val

Phe
Asn
Met

Ser

Leu
15

Glu
Tyr
Gln
Trp
val
95

Leu
Tyr
Lys
Ser
Tyr
175
Glu
val
Glu
Asp
Gly
255
Lys
val
Ala
Asn
Ser
335
Thr
Lys

val

Pro
Thr

Gly
800

val
Glu
Gln
Thr
Ser
80

Ile
Arg
Lys
val
Ala
160
Ser

Thr

Lys
Tyr
240
Ile
Asp
Lys
Gly
Gln
320
Gln

Ser

Arg



Thr
385
Glu
Arg
Glu
Pro
Gly
465
Arg
val
Tyr
Leu
Asnh
545
Lys
Arg
val
Glu
Asp
625
Ser
Arg
Tyr
Arg
Tyr
705
Tyr
Thr
Leu
Thr
Lys
785
Ile
Lys
Ala
Phe
Lys
865
Lys
Leu

Met

370
val

Lys
Ala
Glu
Glu
450
Asn
Lys

Phe

Ile
530
Pro
Ser
Gly
Glu
Thr
610
Ser
Leu
Pro
Asn
Thr
690
Thr
Ser
Thr
Pro
Ala
770
Ser
Gln
Leu
Ser
Leu
850
Lys
Asp
Thr

Leu

Arg
ser
Ile
Ile
435
His
Leu
Asp
Lys
Asp
515
Asp
Ile
Phe
Arg
val
595
Lys
TYyr
Met
Ser
Ala
675
Leu
Ser
Asp
Glu
Ser
755
Thr
Trp
Asnh
Glu
Leu
835
Glu
Ser
Ile
Ile

Ile

Asp
Ile
Asn
420
Lys
Phe
val
Asp
Leu
500
His
Gly
Asp
Ala
ser
580
Leu
Gln
Tyr
Gln
TYyr
660
Glu
Asn
Asp
Gly
Thr
740
Ala
Met
Phe
Thr
Ser
820
Thr
Ser
Ser
Asn
Ser

900
Pro

Ser
val
405
Asn
Lys
Arg
Asp
Gln
485
val
Thr
Leu
Lys
Pro
565
Ile
Arg
Cys
Asp
Ser
645
Leu
Lys
Tyr
Gly
Tyr
725
Asp
Phe
Asp
Met
Ser
805
Gly
Glu
Phe
Ile
Glu
885
Gln

Asn

Met
390
Gly
Thr
Tyr
Lys
Met
470
Glu
Asp
Ash
Ser
Asp
550
Leu
Ser
Gly
Leu
val
630
Leu
Ser
Gly
Glu
Met
710
Trp
Ala
val
Phe
Leu
790
Thr
Asnh
Gln
Asp
Ser
870
Gly
Ala

val

375
Glu

Asnh
Leu
Thr
Thr
455
Gly
Ile
Gln
val
Gln
535
Lys
Leu
Arg
Ile
Gln
615
Phe
Leu
Ala
Phe
His
695
Phe
Pro
Lys
Gly
Thr
775
Lys
Asp
Pro
Glu
Ser
855
Met
Gln
His

Asp

Trp
Trp
Ser
Asp
440
Thr
Arg
Ser
Gly
Ala
520
Leu
Met
val
Ala
His
600
Ser
Lys
Ser
Phe
Gly
680
Met
Tyr
Thr
Arg
Thr
760
Asnh
Asp
Thr
Tyr
Lys
840
Lys
Ser
Ser
Lys

Arg

Met
Trp
Leu
425
val
Asp
val
Ser
Glu
505
Tyr
Leu
Gln
Ash
Asnh
585
Arg
Leu
Asnh
Asp
Asnh
665
Phe
Asnh
Leu
val
Ala
745
Ser
Trp
Lys
Ala
Lys
825
Asp
Lys
Lys
Asp
Gln

905
Ala
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His
Asp
410
Met
Ile
Ash
Lys
Thr
490
Gly
Thr
Pro
Thr
Gly
570
Ser
Ile
val
Leu
Ala
650
Lys
Gly
Lys
Tyr
Asnh
730
Asp
Lys

Asn

Ala
810
val
Tyr
Asn
Ala
Lys
890
Asn

Thr

380
Lys His
395
Tyr Glu

Lys Glu
Glu Lys

Pro Phe
460

val Ile

475

Ile Arg

Phe Tyr
Gly Ala

val Ile
540

Met Tyr

555

Glu Leu

Glu Gly
Ala Asp

Lys Thr
620

Lys Thr

635

Gly val

Met Asp
Leu Ser

Glu Asn
700

Asn Gly

715

Pro Tyr

Ser Asp
Leu Asp
Gln Thr
780
Ala Phe
795
Thr Thr
Tyr val
Pro Glu
Ile Gly
860
Leu Gln
875
Glu val
Arg Asp

Phe Asn
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val
Ile
Tyr
Phe
445
Lys
Ala
ser
Gln
Tyr
525
Gln
His
Met
His
Met
605
Ile
Tyr
Ala
Lys
Leu
685
Lys
Asp
Lys
Thr
Asp
765
Leu
Leu
Ile
Asn
Thr
845
Tyr
Lys
Glu
Ser

Gln

Tyr
Gly
Phe
430
val
Ala
Gly
Ile
Asp
510
Gly
Lys
Trp
Asp
val
590
sSer
val
Lys
Ser
Thr
670
Phe
Arg
Leu
Met
Gly
750
Ala
Thr
Gly
Asp
Asp
830
Gln
Phe
Gly
Asn
Tyr

910
Met

Asn
Thr
415
Ser
Pro
Leu
Leu
Glu
495
Gly
Asn
Thr
Ile
Met
575
Ala
Glu
Gln
Asp
val
655
Ala
Ser
Gly
Ser
Pro
735
Lys
Asn
Ala
Ser
Gln
815
Lys
Ser
Phe
Ala
Glu
895
Gly

Ile

Ser
400
Pro
Asp
Asp
Gly
Leu
480
Gln
Ser
val
Lys
Asp
560
Ser
Ala
Gly
Ser
Ile
640
Pro
Met
Ser
Trp
His
720
Gly

val

His
Asn

800
Arg

val
Phe
Trp
880
Phe
Tyr

Lys



Glu
Tyr
945
val
Thr
Glu
Gln
Glu
1025
Glu

Phe

915
Leu Glu
930
Asp Ala

Ser Thr
Ile Arg
Thr Gln
995
Ala Ala
1010
Glu Glu
Gly GIn

Tyr Leu

<210> 83
<211> 1078

<212
<213

> PRT

Ser
Lys
Ile
Lys
980
Glu
Gln
Lys

Ser

Ser
Gln
Ser
965
Glu
Ser
Pro
Ash

Ile
1045

Leu
Gly
950
Asn
Gly
Ala

Gln

Ile
935
val
Gln
Asp
Pro

val

1015

920
Glu

Trp
Phe
Glu
Asp

1000
Gln

Asn
Gly
Gln
Tyr
985
Gln

Asn

His Ser Asp Gln

1030

Leu Ala Ser Leu

Phe Arg Arg Gly Lys Asn
1065

1060

3085seqPCl

Asn
Ile
val
970
Lys
Glu
Ser
Lys
Gly

1050
Asn

Glu
val
955
Leu
Ile
val

Lys

Thr
940
Lys
Lys
Ala
Phe

Glu

1020

925
Leu

Tyr
Arg
Tyr

Lys

1005

Lys

Gln
Asp
Gly
Tyr
990
Lys

Glu

Asn Leu Pro Gln

1035

Phe Leu Leu Leu

> Streptococcus pneumoniae (strain ATCC

<220>
> hyaluronan Tyase

<223

<400> 83

Met
1

Lys
Leu
Ile
Asn
65

Pro
Lys
Gly
Arg
Ile
145
Glu
Thr
val
val
Glu
225
Ile
Glu
Lys

Lys

Ile Leu
Lys Leu

Asn His
35

Gln Gln

50

Leu val

Trp Thr
Asn Ser

Ala Ile
115

Met val

130

Lys Thr

Ser Gly
Lys Asp

Asp Lys
195

Ser Phe

210

Asp Ser

Gly Lys
Asn Pro
Glu Gly

275

Lys Ile
290

Gln
Ile
20

Tyr
Ser
Glu
Gly
Ser
100
Thr
Pro
Asp
Lys
Trp
180
Ile
Lys
Gln
Lys
Asp
260
Thr

Pro

Tyr
5

val
Met
Gln
Asn
Ser
85

Ala
Ile
Ile
Asn
Asp
165
Gln
Lys
Asp
Thr
His
245
val
Thr

Leu

val
Ser
Thr
Lys
Gly
70

Lys
Asp
Ser
Glu
Lys
150
Lys
Thr
Leu
Ile
Asp
230
val
Ala
Asn

Lys

Tyr
Leu
val
Glu
55

Asp
Ala
Ala
Ser
Ala
135
val
Arg
Ile
Glu
Glu
215
Lys
Phe
Ser
val

Ile
295

Trp
Ser
Gly
val
Phe
Gln
Ser
Pro
120
Lys
Gly
Leu
Glu
Leu
200
Leu
Gln
Ser
val
Ile

280
Leu

Ser
Ser
Ala
Gln
Gly
Gly
Thr
105
Glu
Lys
Ile
Trp
Ala
185
Phe
val
Leu
Leu
Lys
265
val

Ala

val
10

Leu
Glu
Tyr
Gln
Trp
90

Arg
Lys
Lys
Ala
Ash
170
Asp
Tyr
Glu
Glu
Ala
250
Asnh
Ser

Ser

Tyr
val
Glu
Gln
Thr
75

Ser
val
Leu
Tyr
Lys
155
Ser
Tyr
Glu
val
Glu
235
Asp
Gly
Lys

val
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BAA-255/R6)

Met
Leu
Thr
Gln
60

Glu
Ala
Ile
Arg
Lys
140
val
Ala
Ser
Thr
Ala
220
Lys
Tyr
Ile
Asp

Lys
300

Gln
Ser
Thr
45

Arg
Asp
Trp
Glu
Ala
125
Leu
Arg
Thr
Pro
Gly
205
Asp
Ile
Thr
Leu
Gly

285
Asp

Thr
Gly
Thr
Asp
Gly
val
Ala
110
Ala
Arg
Ile
Thr
Thr
190
Thr
Gln
Asp
Tyr
Glu
270
Lys

Thr

Ser val

Asp Ser
960

val Tyr

975

Asn Pro

Leu Glu
Lys Ser
Thr Gly

1040

Gly Ala
1055

Lys Thr
15
Phe Leu
Asn Thr
Thr Lys
Ser Ser
Asp GIn
95
Lys Asp
val His
Phe Lys
Ile Glu
160
Ser Gly
175
Leu Asp
Gly Thr
Pro Ser
Leu Pro
240
Lys val
255
Pro Leu
Glu val

Tyr Thr



Asp
305
Asp
Lys
Tyr
Ala
Ser
385
Ser
val
Asn
Lys
Arg
465
Asp
Gln
val
Thr
Leu
545
Lys

Pro

Arg
Arg
625
Asp
Ser
Leu
Lys
Tyr
705
Gly
Tyr
Asp
Phe
Asp
785
Met
Ser

Ser

Arg
Ser
val
Leu
Thr
370
Ser
Met
Gly
Thr
Tyr
450
Lys
Met
Glu
Asp
Asn
530
Ser
Asp
Leu
Ser
Gly
610
Leu
val
Leu
Ser
Gly
690
Glu
Met
Trp
Ala
val
770
Phe
Leu
Thr

Asn

Leu
Lys
Ala
Trp
355
Tyr
Arg
Glu
Asnh
Leu
435
Thr
Thr

Gly

Gln
515
val
Gln
Lys
Leu
Arg
595
Ile
Gln
Phe
Leu
Ala
675
Phe
His
Phe
Pro
Lys
755
Gly
Thr
Lys
Asp

Pro
835

Asp
Asn
Asp
340
Glu
Arg
Tyr
Trp
Trp
420
Ser
Asp
Thr
Arg
Ser
500
Gly
Ala
Leu
Met
val
580
Ala
His
Ser
Lys
Ser
660
Phe
Gly
Met
Tyr
Thr
740
Arg
Thr
Asn
Asp
Thr

820
Tyr

Asp
Glu
325
Ser
Lys
Lys
Tyr
Met
405
Trp
Leu
val
Asp
val

485
Ser

Tyr
Leu
Gln
565
Asn
Asn
Arg
Leu
Asn
645
Asp
Asn
Phe
Asn
Leu
725
val
Ala
Ser
Trp
Lys
805
Ala

Lys

Trp
310
Gln
Leu
Phe
Leu
Gln
390
His
Asp

Met

Asn
470
Lys
Thr
Gly
Thr
Pro
550
Thr
Gly
Ser
Ile
val
630
Leu
Ala
Lys
Gly
Lys
710
Tyr
Asn
Asp
Lys
Asn
790
Ile
Ala

val

Asn
Met
Ser
Ser
Glu
375
Asp
Lys
Tyr
Lys
Glu
455
Pro

val

Phe
Gly
535
val
Met
Glu
Glu
Ala
615
Lys
Lys
Gly
Met
Leu
695
Glu
Ash
Pro
Ser
Leu
775
Gln
Ala
Thr

Tyr

Gly
Ala
Ser
Asn
360
Glu
Glu
His
Glu
Glu
440
Lys
Phe
Ile
Arg
Tyr
520
Ala
Ile
Tyr
Leu
Gly
600
Asp
Thr
Thr
val
Asp
680
Ser
Ash
Gly
Tyr
Asp
760
Asp
Thr
Phe
Thr

val
840

Ile
Lys
Ile
345
Tyr
Met
Thr
val
Ile
425
Tyr
Phe
Lys
Ala
Ser
505
Gln
Tyr
Gln
His
Met
585
His
Met
Ile
Tyr
Ala
665
Lys
Leu
Lys
Asp
Lys
745
Thr
Asp
Leu
Leu
Ile

825
Asn

3085seqgPCl

Ile
Leu
330
Ser
Lys
Ala
val
Tyr
410
Gly
Phe
val
Ala
Gly
490
Ile
Asp
Gly
Lys
Trp
570
Asp
val
Ser
val
Lys
650
Ser
Thr
Phe
Arg
Leu
730
Met
Gly
Ala
Thr
Gly
810
Asp

Asp
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Ala
315
Asn
Ser
Thr
Lys
val
395
Ash
Thr
Ser
Pro
Leu
475
Leu
Glu
Gly
Ash
Thr
555
Ile
Met
Ala
Glu
Gln
635
Asp
val
Ala
Ser
Gly
715
Ser
Pro
Lys
Asn
Ala
795
Ser
Gln

Lys

Gly
Gln
Gln
Ser
Gln
380
Arg
Ser
Pro
Asp
Asp
460
Gly
Leu
Gln
Ser
val
540
Lys
Asp
Ser
Ala
Gly
620
Ser
Ile
Pro
Met
Ser
700
Trp
His
Gly
val
Ala
780
His
Asn
Arg

Glu

Asn
Glu
Ala
Ala
365
val
Thr
Glu
Arg
Glu
445
Pro
Gly
Arg
val
Tyr
525
Leu
Asn
Lys
Arg
val
605
Glu
Asp
Ser
Arg
Tyr
685
Arg
Tyr
Tyr
Thr
Leu
765
Thr
Lys
Ile
Lys

Ala
845

Gln
Leu
Asp
350
Asn
Thr
val
Lys
Ala
430
Glu
Glu
Asn
Lys
Phe

510
Ile

Pro
Ser
Gly
590
Glu
Thr
Ser
Leu
Thr
670
Asn
Thr
Thr
Ser
Thr
750
Pro
Ala
Ser
Gln
Leu

830
Ser

Tyr
Glu
335
Arg
Leu
Asn
Arg
Ser
415
Ile
Ile
His
Leu
Asp
495
Lys
Asp
Asp
Ile
Phe
575
Arg
val
Lys
Tyr
Met
655
Ser
Ala
Leu
Ser
Asp
735
Glu
Ser
Thr
Trp
Asn
815
Glu

Leu

Tyr
320
Gly
Ile
Thr
Pro
Asp
400
Ile
Asn
Lys
Phe
val
480
Asp
Leu
His
Gly
Asp
560
Ala
Ser
Leu
Gln
Tyr
640
Gln
Tyr
Glu
Asn
Asp
720
Gly
Thr
Ala
Met
Phe
800
Thr
Ser

Thr



3085seqPCl
Glu GIn Glu Lys Asp Tyr Pro Glu Thr GIn Ser val Phe Leu Glu Ser
850 855 860
Ser Asp Ser Lys Lys Asn Ile Gly Tyr Phe Phe Phe Lys Lys Ser Ser
865 870 875 880
Ile Ser Met Ser Lys Ala Leu GIn Lys Gly Ala Trp Lys Asp Ile Asn
885 890 895
Glu Gly Gln Ser Asp Lys Glu val Glu Asn Glu Phe Leu Thr Ile Ser
900 905 910
GIn Ala His Lys GIn Asn Gly Asp Ser Tyr Gly Tyr Met Leu Ile Pro
915 920 925
Asn val Asp Arg Ala Thr Phe Asn GIn Met ITe Lys Glu Leu Glu Ser
930 935 940
Ser Leu Ile Glu Asn Asn Glu Thr Leu Gln Ser val Tyr Asp Ala Lys
945 950 955 960
Gln Gly val Trp Gly ITe val Lys Tyr Asp Asp Ser Vval Ser Thr Ile
965 970 975
Ser Asn GIn Phe Gln val Leu Lys Arg Gly val Tyr Thr Ile Arg Lys
980 985 990
Glu Gly Asp Glu Tyr Lys ITe Ala Tyr Tyr Asn Pro Glu Thr GIn Glu
995 1000 1005
Ser Ala Pro Asp Gln Glu val Phe Lys Lys Leu Glu GIn Ala Ala Gln
1010 1015 1020
Pro GIn val GIn Asn Ser Lys Glu Lys Glu Lys Ser Glu Glu Glu Lys
1025 1030 1035 1040
Asn His Ser Asp GIn Lys Asn Leu Pro GIn Thr Gly Glu Gly GIn Ser
1045 1050 1055
Ile Leu Ala Ser Leu Gly Phe Leu Leu Leu Gly Ala Phe Tyr Leu Phe
1060 1065 1070
Arg Arg Gly Lys Asn Ash
1075

<210> 84

<211> 1067

<212> PRT

<213> Streptococcus pneumoniae serotype 2 (strain D39/NCTC 7466)

<220>
<223> hyaluronan lyase

<400> 84
Met Gln Thr Lys Thr Lys Lys Leu ITe val Ser Leu Ser Ser Leu Vval
1 5 10 15
Leu Ser Gly Phe Leu Leu Asn His Tyr Met Thr val Gly Ala Glu Glu
20 25 30
Thr Thr Thr Asn Thr Ile Gln Gln Ser Gln Lys Glu val Gln Tyr Gln
35 40 45
Gln Agg Asp Thr Lys Asn Leu val Glu Asn Gly Asp Phe Gly GIn Thr
5 55 60
Glu Asp Gly Ser Ser Pro Trp Thr Gly Ser Lys Ala GIn Gly Trp Ser
65 70 75 80
Ala Trp val Asp g]n Lys Asn Ser Ser Ala Asp Ala Ser Thr Srg val
5 90 5
Ile Glu Ala Lys Asp Gly Ala Ile Thr Ile Ser Ser Pro Glu Lys Leu
100 105 110
Arg Ala Ala val His Arg Met val Pro Ile Glu Ala Lys Lys Lys Tyr
115 120 125
Lys Leu Arg Phe Lys Ile Lys Thr Asp Asn Lys val Gly Ile Ala Lys
130 135 140
val Arg ITe ITle Glu Glu Ser Gly Lys Asp Lys Arg Leu Trp Asn Ser
145 150 155 160
Ala Thr Thr Sser Gly Thr Lys Asp Trp GIn Thr Ile Glu Ala Asp Tyr
165 170 175
Ser Pro Thr Leu Asp val Asp Lys Ile Lys Leu Glu Leu Phe Tyr Glu
180 185 190
Thr Gly Thr Gly Thr val Ser Phe Lys Asp Ile Glu Leu val Glu val
195 200 205
Ala Asp GIn Pro Ser Glu Asp Ser GIln Thr Asp Lys Gln Leu Glu Glu
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Lys
225
Tyr
Ile
Asp
Lys
Gly
305
Gln
Gln
Ser
Gln
Arg
385
Ser
Pro
Asp
Asp
Gly
465
Leu
Gln
Ser
val
Lys
545
Asp
Ser
Ala
Gly
Ser
625
Ile
Pro
Met
Ser
Trp
705
His
Gly

val

210
Ile

Thr
Leu
Gly
Asp
290
Asn
Glu
Ala
Ala
val
370
Thr
Glu
Arg
Glu
Pro
450
Gly
Arg
val
Tyr
Leu
530
Asn
Lys
Arg
val
Glu
610
Asp
Ser
Arg
Tyr
Arg
690
Tyr
TYyr
Thr

Leu

Asp
Tyr
Glu
Lys
275
Thr
Gln
Leu
Asp
Asnh
355
Thr
val
Lys
Ala
Glu
435
Glu
Asn
Lys
Phe
Ile
515
Ile
Pro
Ser
Gly
Glu
595
Thr
Ser
Leu
Thr
Asn
675
Thr
Thr
Ser
Thr

Pro

Leu
Lys
Pro
260
Glu
Tyr
Tyr
Glu
Arg
340
Leu
Asn
Arg
ser
Ile

420
Ile

Leu
Asp
Lys
500
Asp
Asp
Ile
Phe
Arg
580
val
Lys
TYyr
Met
Ser
660
Ala
Leu
Ser
Asp
Glu

740
Ser

Pro
val
245
Leu
val
Thr
Tyr
Gly
325
Ile
Thr
Pro
Asp
Ile
405
Asn
Lys
Phe
val
Asp

485
Leu

Gly
Asp
Ala
565
Ser
Leu
Gln
TYyr
Gln
645
Tyr
Glu
Asnh
Asp
Gly
725
Thr

Ala

Ile
230
Glu
Lys
Lys
Asp
Asp
310
Lys
Tyr
Ala
Ser
Ser
390
val
Ash
Lys
Arg
Asp
470
Gln
val
Thr
Leu
Lys
550
Pro
Ile
Arg
Arg
Asp
630
Ser
Leu
Lys
Tyr
Gly
710
Tyr
Asp

Phe

215
Gly

Asnh
Glu
Lys
Arg
295
Ser
val
Leu
Thr
Ser
375
Met
Gly
Thr
Tyr
Lys
455
Met
Glu
Asp
Asnh
Ser
535
Asp
Leu
Ser
Gly
Leu
615
val
Leu
Ser
Gly
Glu
695
Met
Trp
Ala

val

Lys
Pro
Gly
Ile
280
Leu
Lys
Ala
Trp
Tyr
360
Arg
Glu
Ash
Leu
Thr
440
Thr
Gly
Ile
Gln
val
520
Gln
Lys
Leu
Arg
Ile
600
Gln
Phe
Leu
Ala
Phe
680
His
Phe
Pro
Lys
Gly

Lys
Asp
Thr
265
Pro
Asp
Ash
Asp
Glu
345
Arg
Tyr
Trp
Trp
Ser
425
Asp
Thr
Arg
Ser
Gly
505
Ala
Leu
Met
val
Ala
585
His
Ser
Lys
Ser
Phe
665
Gly
Met
Tyr
Thr
Arg

745
Thr

3085seqPCl

His
val
250
Thr
Leu
Asp
Glu
Ser
330
Lys
Lys
Tyr
Met
Trp
410
Leu
val
Asp
val
Ser
490
Glu
Tyr
Leu
Gln
Asnh
570
Asn
Arg
Leu
Asnh
Asp
650
Asnh
Phe
Asn
Leu
val
730
Ala

Ser

220
val Phe
235
Ala Ser

Asn val
Lys Ile

Trp Asn
300

Gln Met

315

Leu Ser

Phe Ser
Leu Glu

Gln Asp
380

His Lys

395

Asp Tyr

Met Lys
ITe Glu

Asn Pro
460

Lys val

475

Thr ITe

Gly Phe
Thr Gly

Pro val
540

Thr Met

555

Gly Glu

Ser Glu
Ile Ala
val Lys
620
Leu Lys
635
Ala Gly
Lys Met
Gly Leu
Lys Glu
700
Tyr Asn
715
Asn Pro
Asp Ser

Lys Leu
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Ser
val
Ile
Leu
285
Gly
Ala
ser
Asn
Glu
365
Glu
His
Glu
Glu
Lys
445
Phe
Ile
Arg
Tyr
Ala
525
Ile
Tyr
Leu
Gly
Asp
605
Thr
Thr
val
Asp
Ser
685
Asn
Gly
Tyr
Asp

Asp

Leu
Lys
val
270
Ala
Ile
Lys
Ile
Tyr
350
Met
Thr

val

Tyr
430
Phe
Lys
Ala
Ser
Gln
510
Tyr

Gln

Met
His
590
Met

Tyr
Ala
Lys
670
Leu
Lys
Asp
Lys
Thr

750
Asp

Ala
Asn
255
Ser
Ser
Ile
Leu
Ser
335
Lys
Ala
val
Tyr
Gly
415
Phe
val
Ala
Gly
Ile
495
Asp
Gly
Lys
Trp
Asp
575
val
Ser
val
Lys
Ser
655
Thr
Phe
Arg
Leu
Met
735
Gly

Ala

Asp
240
Gly
Lys

val

Asn
320
Ser
Thr
Lys
val
Asnh
400
Thr
Ser
Pro
Leu
Leu
480
Glu
Gly
Asn
Thr
Ile

560
Met

Asp
640
val

Ser
Gly
Ser
720
Pro
Lys

Asn



755
Ala Thr Ala
770
His Lys Ser
785
Asn Ile Gln

Arg Lys Leu

Glu Ala Sser
835
val Phe Leu
850
Phe Lys Lys
865
Trp Lys Asp

Phe Leu Thr

Tyr Met Leu
915
Lys Glu Leu
930
val Tyr Asp
945
Ser val Ser

Tyr Thr Ile

Pro Glu Thr
995
Glu Gln Ala
1010
Ser Glu Glu
1025
Gly Glu Gly

Ala Phe Tyr

<210> 85
<211> 805
<212> PRT

<213> Streptococcus pyogenes serotype M1l

<220>

Thr
Trp
Asn
Glu
820
Leu
Glu

Ser

Ile
900
Ile
Glu
Ala
Thr
Arg
980
Gln
Ala
Glu

Gln

Met
Phe
Thr
805
Ser
Thr
Ser
Ser
Asnh
885
Ser
Pro
Ser
Lys
Ile
965
Lys
Glu
Gln
Lys

Ser
1045

Asp
Met
790
Ser
Ser
Glu
Ser
Ile
870
Glu
Gln
Ash
Ser
Gln
950
Ser
Glu
Ser
Pro

Asn
1030

Phe
775
Leu
Thr
Ash
Gln
Asp
855
Ser
Gly
Ala
val
Leu
935
Gly
Ash
Gly
Ala

Gln
1015

760
Thr

Lys
Asp
Pro
Glu
840
Ser
Met
Gln
His
Asp
920
Ile
val
Gln
Asp
Pro

1000
val

Asn
Asp
Thr
Tyr
825
Lys
Lys
Ser
Ser
Lys
905
Arg
Glu
Trp
Phe
Glu
985
Asp

Gln

His Ser Asp

Ile Leu Ala Ser

3085seqPCl

Trp
Lys
Ala
810
Lys
Asp
Lys
Lys
Asp
890
Gln
Ala
Asn
Gly
Gln
970
Tyr
Gln
Asn
Gln

Leu

1050

765
Asn GIn Thr Leu
780
ITe Ala Phe Leu
795
Ala Thr Thr Ile

val Tyr val Asn
830

Tyr Pro Glu Thr

845
Asn Ile Gly Tyr
860

Ala Leu GIn Lys

875

Lys Glu val Glu

Asn Gly Asp Ser
910

Thr Phe Asn Gln

925
Asn Glu Thr Leu
940

Ile val Lys Tyr

955

val Leu Lys Arg

Lys Ile Ala Tyr
990

Glu val Phe Lys

1005
Ser Lys Glu Lys
1020

Lys Asn Leu Pro

1035

Gly Phe Leu Leu

Leu Phe Arg Arg Gly Lys Asn Asn
1065

1060

<223> hyaluronan lyase

<400> 85

Met Asn Thr
1

Asn Leu Phe

Ala Asp Thr
35
Thr Gln Thr
50
Gln GIn Lys
65
Ile Ala Gly

Phe His Asn

Gln Gly Pro

115

Asp Tyr Ser
130

Tyr
Leu
20

Leu
Leu
Asp
Asn
Lys
100
Asp

Ala

Phe
5
Ser
Thr
Thr
Tyr
Asp
85
Ala
His

Ser

Cys
Phe
Ser
Thr
Tyr
70

Ala
Glu
Glu

Ala

Thr
Ala
Asn
Thr
55

Thr
Tyr
Lys
Asn

Asn
135

His
Met
Ser
40

Asp
Glu
Asp
Asp
Arg

120
Ile

His
Met
25

Glu
Ser
Leu
Lys
Ala
105
Thr

Thr

Lys
Gly
Pro
Glu
Leu
Thr
90

Gln
Tyr

Lys

Gln Leu Leu Leu

Gln Gly Thr Ala
30
Asn Asn Thr Tyr
45
Lys Lys val val
60

Asp Gln Trp Asn
75

Asn Pro Asp Met

Asn Ile Ile Lys
110
Leu Trp Glu His
125
Thr Tyr Arg Asn
140
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Thr Ala

Gly Ser
800

Asp Gln

815

Asp Lys

Gln Ser
Phe Phe
Gly Ala
880
Asn Glu
895
Tyr Gly
Met Ile
Gln Ser
Asp Asp
960
Gly val
975
Tyr Asn
Lys Leu
Glu Lys
Gln Thr
1040

Leu Gly
1055

Tyr Ser
Ile Tyr
Phe Gln
Gln Pro
Ser Ile
80
val Thr
95
ser Tyr
Ala Lys

Ile Glu



Lys
145
Ser
His
Asn
Asn
Leu
225
Phe
Asn
Lys
Phe
Ile
305
Ile
Gln
Lys
Ile
Arg
385
Ile
Lys
val
Leu
Ala
465
Asp
Glu
Met
Trp
Gln
545
Gln
Lys
Asn
Ile
Tyr
625
Ser
Phe

Asn

Ile
Lys
Ala
Lys
Asn
210
Lys
Arg
Leu
Asp
Thr
290
Asp
Ala
Leu
Met
val
370
Phe
Leu
Thr
Tyr
Leu
450
Ser
Phe
Ala
Phe
Ala
530
Lys
val
Leu
Lys
Ile
610
Thr
Tyr

Thr

Ala
Ala
Tyr
Glu
195
Thr
Tyr
val
Ile
Asp
275
Leu
His
Tyr
Ile
Ala
355
Arg
Asn
Arg
Arg
Asp
435
Ser
Phe
Ala
Met
Tyr
515
Thr
Pro
Gly
Asn
Ser
595
Phe
Thr
val
Asn

Gly
675

Lys
Ile
Asn
180
Asn
Leu
Thr
Arg
Asp
260
Leu
val
val
Thr
Pro
340
Thr
Gly
Ala
Ile
Ile
420
Asn
Asp
Asn
Phe
Asn
500
Leu
val
Leu
Met
Asn
580
Leu

val

Asn

Thr
660
Tyr

Gln
Ala
165
Leu
Trp
Ser
Ala
Ala
245
Met
Glu
Asp
val
Gly
325
Ile
Ile
Glu
Gln
Ala
405
Lys
Leu
Thr
Ser
Gly
485
Ash
Tyr
Ash
Glu
Thr
565
Thr
Thr
Gly
Glu
Ash
645
Lys

Tyr

Ile
150
Ile
Asp
Trp
Leu
Pro
230
Ala
Gly
Ile
Glu
Thr

310
Ala

Tyr
Met
Ser
390
Asp
Thr
Lys
Ser
Met
470
Leu
Glu
Asn
Pro
Gly
550
Gly
Ser
Leu
Ser
Gln
630
Gln
Ser

Phe

Thr
val
Arg
val
Met
215
Ile
Ash
Arg
Ser
Gly
295
Ash
Tyr
Gln
His
Met
375
His
Met
Leu
Thr
val
455
Asp
Ser
Ash
Ash
Tyr
535
Thr
Leu
Ala
Ash
Ash
615
Arg
Pro
Ile

Phe

Asn
Lys
Glu
Tyr
200
Tyr
Glu
Phe
val
Asp
280
Asn
Ala
Gly
Lys
Trp
360
Asp
val
Ser
val
Tyr
440
Pro
Lys
Met
Leu
Asp
520
Arg
Pro
Ser
Leu
Lys
600
Ile
Lys
val
Phe

Lys
680

Pro
Asp
Asn
185
Glu
Pro
Lys
Ser
Lys
265
Thr
Gly
Gln
Asn
Thr
345
Ile
Met

Ala

Thr
425
His
val
Leu
Phe
His
505
Leu
Leu
Glu
Asp
Ala
585
Gly
Lys
Glu
Asp
Leu

665
Pro

3085seqPCl

Glu
Gly
170
His
Ile
Tyr
Phe
Pro
250
Leu
Ile
Phe
Ser
val
330
Lys
Ash
Thr
Gly
Glu
410
Gln
Asp
Gln
Ala
Ser
490
Gly
Gly
Pro
Ash
Asp
570
Ala
Trp
Asnh
Asn
Leu
650
Glu

Thr
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Ser
155
Met
Gln
Gly
Phe
val
235
Phe
Ile
Lys
Tyr
Pro
315
Leu
Ser
His
Arg
Ile
395
Pro
Gly
Ile
Lys
Leu
475
Asn
Trp
His
Gly
Ile
555
Ala
Met
Phe
Gln
Gln
635
Asn
Ser

Thr

Cys
Ala
Thr
Thr
Thr
220
Pro
Glu
Ser
Ala
Gln
300
Leu
Ile
Pro
Ser
Gly
380
Glu
His
Asn
Lys
Leu
460
Tyr
Arg
Phe
Tyr
Thr
540
Lys
Phe
Thr
Ile
Ser
620
Lys
Asn
Asp

Leu

Phe
Thr
Pro
205
Gln
Asp
Ala
Gly
Ile
285
Asp
Tyr
Asp
Ile
Phe
365
Arg
Ala
Arg
Ala
Leu
445
Asp
Asn
Thr
Thr
Ser
525
Thr
Thr
val
Phe
Leu
605
Ser
Tyr
Gln
Asp

ser
685

Tyr
Met
Gly
190
Arg
Glu
Pro
Asn
Ile
270
Glu
Gly
Lys
Gly
Lys
350
Phe
Ser
Leu
Leu
Phe
430
Met
Ser
Asn
Gln
Ser
510
Glu
Glu
Asn
Ala
Thr
590
Gly
His
Pro
Leu
Pro

670
Ile

Gln
Tyr
175
Lys
Ala
Glu
Thr
Ser
255
Leu
Lys
Ser
Lys
Leu
335
Ala
Pro
Ile
Arg
Ala
415
Tyr
Lys
Tyr
Lys
Asn
495
Asp
Asn
Thr
Tyr
Ser
575
Asn
Asn
Lys
Tyr
val
655
Ala

Ser

Asp
160
Glu

Ile
Ile
Arg
240
Gly
Arg
val
Leu
Gly
320
Ser
Asp
Ile
Ser
Ala
400
Leu

Asn

val
His
480
Tyr
Gly
Tyr
Glu
Gln
560
Lys
Trp
Lys
Ala
Cys
640
Asp
Gln

Lys



Ala
Pro
705
Asn
Met
Leu
Gln
Asn

785
Arg

Leu
690
Glu
His
Thr
Leu
Gln
770
His

Gln

<210> 86
<211> 78
<212> PR

<213>

<220>

<223>

<400> 86
val Tyr Phe Tyr Leu
5

Met
1
Leu
Lys
Gly
Pro
65
Glu
Leu

Thr

Gln
Tyr
145
Lys
Glu
Gly
His
Ile
225
Tyr
Phe
Pro
Leu

Ile
305

Tyr
Gln
Gln
50

Asn
Lys
Asp
Asn
Asn
130
Leu
Thr
Ser
Met
Gln
210
Gly
Phe
val
Phe
Ile

290
Lys

Gln
Ala
Thr
Arg
Glu
755
Met
Ash

Asn

0
T

Trp
Leu
35

Gly
Asn
Lys
Gln

Pro
115

Ile
Trp
Tyr
Cys
Ala
195
Thr
Thr
Thr
Pro
Glu
275
Ser

Ala

Thr
Ile
Gln
Gln
740
Ash
His
Leu

Gln

Arg
20

Leu
Thr
Thr
val
Trp
100
Asp
Ile
Glu
Arg
Tyr
180
Phe
Thr
Pro
Gln
Asp
260
Ala
Gly

Ile

Gly
Lys
Asp
725
Glu
Asn
val
Ser

Gln
805

Streptococcus

Asn
Leu
Ala
Tyr
val
85

Asn

Met

Lys
His
Asn
165
Tyr
Met
Gly
Arg
Glu
245
Pro

Asn

Glu

Lys
Glu
710
Gly
Phe
Asp
Ile

His
790

Trp
695
val
Asp
Glu
Lys
His
775
Gln

Gln
Ser
Arg
Thr
Leu
760
Tyr

Gly

Asn
Asn
Tyr
Tyr
745
Ala
Gly

Phe

3085seqPCl

Ile
Thr
Ala
730
Ile
Ala
Lys

Tyr

Lys
Phe
715
Tyr
Ser
val
Lys

Ser
795

Ala
700
Ile
Met
Lys
Tyr
Ala

780
Phe

Asp
Thr
Met
Leu
Asp
765
Thr

Pro

Asp
Ile
Leu
Asp
750
His

Met

Lys
Met
Pro
735
Ile
Asp
Phe

Pro

pyogenes serotype M2 (strain MGAS10270)

hyaluronan Tyase

val
Tyr
Ile
Phe
70

Gln
Ser

val

Ser
Ala
150
Ile
Gln
Tyr
Lys
Ala
230
Glu
Thr
Ser
Leu

Lys
310

val
Ser
Ser
Tyr
55

Gln

Pro

Thr

Tyr
135
Lys
Glu
Asp
Glu
Glu

215
Ile

Arg
Gly
Arg

295
val

Ash
val
Ash
40

Ala
Thr

Gln

Phe
120

Gln
Asp
Lys
Ser
His
200
Asn
Asn
Leu
Phe
Asn
280
Lys

Phe

Gln
Asnh
25

Leu
Asp
Gln
Gln
Ala
105
His
Gly
Tyr
Ile
Lys
185
Ala
Lys
Asn
Lys
Arg
265
Leu
Asp

Thr

Ser
10

Thr
Phe
Thr
Thr
Lys
Gly

Asn

Pro
Ser
Ala
170
Ala
Tyr
Glu
Thr
Tyr
250
val
Ile
Asp

Leu
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Thr
Tyr
Leu
Leu
Leu
75

Asp
Asn

Lys

Asp
Ala
155
Lys
Ile
Asn
Asn
Leu
235
Thr
Arg
Asp
Leu

val
315

Phe
Phe
Ser
Thr
60

Thr
Tyr
Asp
Ala
His
140
Ser
Gln
Ala
Leu
Trp
220
Ser
Ala
Ala
Met
Glu

300
Asp

Asn
205
Trp
Leu
Pro
Ala
Gly
285
Ile

Glu

Ile
Thr
30

Ala
Asn
Thr
Thr
Tyr
110
Lys
Asn
Asn
Thr
val
190
Arg
val
Met
Ile
Asn
270
Arg
Ser

Gly

Ser
15

His
Met
Ser
Asp
Glu
95

Asp

Asp

Arg
Ile
Asn
175
Lys
Glu
Tyr
Tyr
Glu
255
Phe
val
Asp

Asn

Ser
Gln
720
Asn
Asp
Ser
Ser

val
800

Ser
80

Leu
Lys

Ala

Thr
Thr
160
Pro
Asp

Asn

Pro
240
Lys
Ser
Lys
Thr

Gly
320



Phe
Ser
val
Lys
Asn
385
Thr

Gly

Gln
Asp
465
Gln
Ala
Ser
Gly
Gly
545
Pro
Asn
Asp
Ala
Trp
625
Asn
Asn
Leu
Glu
Arg
705
Ile
Thr
Ala

Ile

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

Tyr
Pro
Leu
Ser
370
His
Arg
Ile
Pro
Gly
450
Ile
Lys
Leu
Asn
Trp
530
His
Gly
Ile
Ala
Met
610
Phe
Gln
Gln
Asn
Ser
690
Thr
Lys
Phe
Tyr

Ser
770

<220>

<223>

87

868
PRT
Streptococcus pyogenes serotype M4 (strain MGAS10750)

Gln
Leu
Ile
355
Pro
Ser
Gly
Glu
His
435
Ash
Lys
Leu
Tyr
Arg
515
Phe
Tyr
Thr
Lys
Phe
595
Thr
Ile
Ser
Lys
Asnh
675
Asp
Leu

Ala

Met
755
Lys

Asp
Tyr
340
Asp
Ile
Phe
Arg
Ala
420
Arg
Ala
Leu
Asp
Asn
500
Thr
Thr
Ser
Thr
Thr
580
val
Phe
Leu
Ser
His
660
Gln
Asp
Ser
Asp
Thr
740
Met

Leu

Gly
325
Lys
Gly
Glu
Phe
Ser
405
Leu
Leu
Phe
Met
Ser
485
Ash
Gln
Ser
Glu
Glu
565
Ash
Ala
Thr
Gly
His
645
Pro
Leu

Pro

Asp
725
Ile
Leu

Asp

Ser
Lys
Leu
Ala
Pro
390
Ile

Arg

Tyr
Lys
470
Tyr
Lys
Asn
Asp
Asn
550
Thr
Tyr
Ser
Asn
Asn
630
Lys
Tyr
val
Ala
Ser
710
Lys
Met
Pro

Ile

hyaluronan Tyase

Leu
Gly
Ser
Asp
375
Ile
Ser
Ala
Leu
Ash
455
Glu
val
His
Tyr
Gly
535
Tyr
Glu
Gln
Lys
Trp
615
Lys
Ala
Ccys
Asp
Gln
695
Lys
Ser
Gln
Ash

Asp
775

Ile
Ile
Gln
360
Lys
Ile
Arg
Ile
Lys
440
val
Leu
Ala
Asp
Glu
520
Met
Trp
Gln
Gln
Lys
600
Ash
Ile
Tyr
Ser
Phe
680
Ash
Ala
Pro
Ash
Met

760
Leu

Asp
Ala
345
Leu
Met
val
Phe
Leu
425
Thr
Tyr
Leu
Ser
Phe
505
Ala
Phe
Ala
Lys
val
585
Leu
Lys
Ile
Thr
Tyr

665
Thr

Leu
Glu
His
745
Thr

Leu

3085seqPCl

His
330
Tyr
Ile
Ala
Arg
Asn
410
Arg
Arg
Asp
Ser
Phe
490
Ala
Met
Tyr
Thr
Pro
570
Gly
Asn
Ser
Phe
Thr
650
val
Asn
Gly
Gln
Ala
730
Thr

Arg
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val
Thr
Pro
Thr
Gly
395
Ala
Ile
Ile
Asn
Asp
475
Asn
Phe
Asn
Leu
val
555
Leu
Met
Asn
Leu
val
635
Ile
Asn
Thr
Tyr
Thr
715
Ile
Gln
Gln

Asn

val
Gly
Ile
Ile
380
Glu
Gln
Ala
Lys
Leu
460
Thr
Ser
Gly
Asn
Tyr
540
Asn
Glu
Thr
Thr
Thr
620
Gly
Glu
Asn
Lys
Tyr
700
Gly
Lys
Glu
Glu

Asn
780

Thr
Ala
Ile
365
Tyr
Met
Ser
Asp
Thr
445
Lys
Ser
Met
Leu
Glu
525
Asn
Pro
Gly
Ser
Ser
605
Leu
Ser
Gln
Gln
Ser
685
Phe
Lys
Glu
Gly

Phe
765

Asn
Tyr
350
Gln
His
Met
His
Met
430
Leu
Thr
val
Asp
Ser
510
Asn
Asn
Tyr
Thr
Leu
590
Ala
Asn
Asn
Arg
Pro
670
Ile
Phe
Trp
val
Asp

750
Glu

Thr
335
Gly
Lys
Trp
Asp
val
415
Ser
val
Tyr
Pro
Lys
495
Met
Leu
Asp
Arg
Pro
575
Ser
Leu
Lys
Ile
Lys
655
val
Phe
Lys
Gln
Ser
735
Arg

Thr

Asn

Thr

Met
400
Ala

Thr
His
val
480
Leu

Phe

Leu
Leu
560
Glu
Asp
Ala
Gly
Lys
640
Glu
Asp
Leu
Pro
Asn
720
Asnh
Tyr

TYyr



3085seqPCl
<400> 87
Met Asn Thr Tyr Phe Cys Thr His His Lys Gln Leu Leu Leu Tyr Ser
1 5 10 15
Asn Leu Phe Leu Ser Phe Ala Met Met Gly GIln Gly Thr Ala Ile Tyr
20 25 30
Ala Asp Thr Leu Thr Ser Asn Ser Lys Pro Asn Asn Thr Tyr Phe Gln
35 40 45
Thr Gln Thr Leu Thr Thr Thr Asp Ser Glu Lys Lys val val GIn Pro
50 55 60
Gln GIn Lys Asp Tyr Tyr Thr Glu Leu Leu Asp GIn Trp Asn Ser Ile
65 70 75 80
Ile Ala Gly Asn Asp Ala Tyr Asp Lys Thr Asn Pro Asp Met val Thr
85 90 95
Phe His Asn Lys Ala Glu Lys Asp Ala Gln Asn Ile ITe Lys Ser Tyr
100 105 110
Gln Glu Pro Asp His Glu Asn Arg Thr Tyr Leu Trp Glu His Ala Lys
115 120 125
Asp Tyr Ser Ala Ser Ala Asn Ile Thr Lys Thr Tyr Arg Asn Ile Glu
130 135 140
Lys Ile Ala Lys GIn Ile Thr Asn Pro Glu Ser Cys Tyr Tyr GIn Asp
145 150 155 160
Ser Lys Ala ITe Ala ITe val Lys Asp Gly Met Ala Phe Met Tyr Glu
165 170 175
His Ala Tyr Asn Leu Asp Arg Glu Asn His GIn Thr Thr Gly Lys Glu
180 185 190
Asn Lys Glu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Arg Ala Ile
195 200 205
Asn Asn Thr Leu Ser Leu Met Tyr Pro Tyr Phe Thr GIn Glu Glu Ile
210 215 220
Leu Lys Tyr Thr Ala Pro Ile Glu Lys Phe val Pro Asp Pro Thr Arg
225 230 235 240
Phe Arg val Arg Ala Ala Asn Phe Pro Pro Phe Glu Ala Asn Ser Gly
245 250 255
Asn Leu Ile Asp Met Gly Arg val Lys Leu Ile Ser Gly Ile Leu Arg
260 265 270
Lys Asp Asp Leu Glu Ile Ser Asp Thr Ile Lys Ala Ile Glu Lys val
275 280 285
Phe Thr Leu val Asp Glu Gly Asn Gly Phe Tyr Gln Asp Gly Ser Leu
290 295 300
Ile Asp His val val Thr Asn Ala Gln Ser Pro Leu Tyr Lys Lys Gly
305 310 315 320
Ile Ala Tyr Thr Gly Ala Tyr Gly Asn val Leu ITle Asp Gly Leu Ser
325 330 335
Gln Leu ITe Pro Ile ITe GlIn Lys Thr Lys Ser Pro Ile Glu Ala Asp
340 345 350
Lys Met Ala Thr Ile Tyr His Trp Ile Asn His Ser Phe Phe Pro Ile
355 360 365
Ile val Arg Gly Glu Met Met Asp Met Thr Arg Gly Arg Ser Ile Ser
370 375 380
Arg Phe Asn Ala Gln Ser His val Ala Gly Ile Glu Ala Leu Arg Ala
385 390 395 400
Ile Leu Arg Ile Ala Asp Met Ser Glu Glu Pro His Arg Leu Ala Leu
405 410 415
Lys Thr Arg Ile Lys Thr Leu val Thr Gln Gly Asn val Phe Tyr Asn
420 425 430
val Tyr Asp Asn Leu Lys Thr Tyr His Asp Ile Lys Leu Met Lys Glu
435 440 445
Leu Leu Ser Asp Thr Ser val Pro val Gln Lys Leu Asp Ser Tyr val
450 455 460
Ala Ser Phe Asn Ser Met Asp Lys Leu Ala Leu Tyr Asn Asn Lys His
465 470 475 480
Asp Phe Ala Phe Gly Leu Ser Met Phe Ser Asn Arg Thr GIn Asn Tyr
485 490 495
Glu Ala Met Ash Asnh Glu Asn Leu His Gly Trp Phe Thr Ser Asp Gly
500 505 510
Met Phe Tyr Leu Tyr Asnh Asnh Asp Leu Gly His Tyr Ser Glu Asn Tyr
515 520 525
Trp Ala Thr val Asn Pro Tyr Arg Leu Pro Gly Thr Thr Glu Thr Glu
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Gln
545
Gln
Lys
Asn
Ile
Tyr
625
Ser
Phe
Ash
Ala
Pro
705
Asnh
Met
Leu
Gln

Asn
785

Lys
Asn
Leu
Ala

Asp
865

530
Lys Pro

val Gly
Leu Asn

Lys Ser
595

Ile Phe

610

Thr Thr

Tyr val

Thr Asn

675
Leu Gln
690
Glu Ala

His Thr
Thr Arg

Leu Glu
755

Gln Met

770

His Asn

Gln Asn
Asn Ala

Pro Arg
835

Leu Vval

850

Leu Arg

<210> 88
<211> 828
<212> PRT

<213>

<220>

<223>

<400> 88

Met
1
Leu
Lys
Gly
Pro
65
Glu

Leu

val Tyr
Tyr Trp
Gln Leu
35

Gln Gly
50

Asn Asnh
Lys Lys

Asp GIn

Leu
Met
Asn
580
Leu

val

Asn
Thr
660
Tyr

Thr

Gln
Gln

740
Asn

Leu

Gln
Leu
820
Thr

Ala

Phe
Arg
20

Leu
Thr
Thr
val

Trp

Glu
Thr
565
Thr
Thr
Gly
Glu
Ash
645
Lys
Tyr
Gly
Lys
Asp
725
Glu
Asnh
val
Ser
Gln
805
Asn
Gly

Ser

Streptococcus

Tyr
5
Asn
Leu
Ala
Tyr
val

85
Asn

Gly
550
Ser
Ser
Leu
Ser
Gln
630
Gln
Ser
Phe
Lys
Glu
710
Gly
Phe
Asp
Ile

His
790

Gln
Ser
Tyr

Phe

pyogenes serotype M6

hyaluronan Tyase

Leu
Leu
Tyr
Ile
Phe
70

Gln

Ser

535
Thr

Leu
Ala
Asn
Asn
615
Arg

Pro

Phe
Trp
695
val
Asp
Glu
Lys
His
775
Gln
Lys
His
Gln

Asn
855

val
Ser
Ser
Tyr
Gln

Pro

Pro
Ser
Leu
Lys
600
Ile
Lys
val
Phe
Lys
680
Gln
Ser
Arg
Thr
Leu
760
Tyr

Gly

Leu
Lys
Ser

840
His

Asp
val
Asn
40

Ala
Thr
Gln

Ile

Glu
Asp
Ala
585
Gly
Lys
Glu
Asp
Leu
665
Pro
Ash
Ash
Tyr
Tyr
745
Ala
Glu

Phe

Ala
Ile
825
Ser

Ile

Gln
Asnh
25

Leu
Asp
Gln
Gln

Ala

3085seqPCl

Asn
Asp
570
Ala
Trp
Ash
Asnh
Leu
650
Glu
Thr
Ile
Thr
Ala
730
Ile
Ala
Lys
Tyr
His
810
Pro
Ser

Thr

Phe
10

Thr
Phe
Thr
Thr
Lys

90
Gly

540
Ile Lys
555
Ala Phe

Met Thr
Phe Ile
Gln Ser
620
Gln Lys
635
Ash Asn
Ser Asp
Thr Leu
Lys Ala
700
Phe Ile
715
Tyr Met
ser Lys
val Tyr
Lys Ala
780
Ser Phe
795
GIn Gly
His Lys
Leu Glu

Lys Pro
860

Thr Phe
Tyr Phe
Leu Ser
Leu Thr
60
Leu Thr
75
Asp Tyr

Asn Asp
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Thr
val
Phe
Leu

605
Ser

Gln
Asp
Ser
685
Asp
Thr
Met
Leu
Asp
765
Thr

Pro

Ile
Arg
Phe

845
Phe

cys
Phe
45

Ser
Thr
Tyr

Ala

Asn
Ala
Thr
590
Gly
His
Pro
Leu
Pro
670
Ile
Asp
Ile
Leu
Asp
750
His
Thr

His

Ala
Gln
830
Leu

Arg

Thr
30

Ala
Asn
Thr
Thr

Tyr

Tyr
Ser
575
Asn
Asn
Lys
Tyr
val
655
Ala
Ser
Lys
Met
Pro
735
Ile
Asp
Phe
Pro
Ala
815
Arg
Gly

Lys

Ser
15

His
Met
Ser
Asp
Glu

95
Asp

Gln
560
Lys
Trp
Lys
Ala
Cys
640
Asp
Gln
Lys
Ser
Gln
720
Asn
Asp
Ser
Ser

val
800

Lys
Arg
Gly

Lys

Phe
His

Met

ser
80
Leu

Lys



Thr
Gln
Tyr
145
Lys
Glu

Gly

Ile
225
Tyr
Phe
Pro
Leu
Ile
305
Phe
Ser
val
Lys
Asn
385
Thr
Gly
Glu
Gln
Asp
465
Gln
Ala
Ser
Gly
Gly
545
Pro
Asn
Asp
Ala
Trp

625
Asn

Asnh
Asnh
130
Leu
Thr
Ser
Met
Gln
210
Gly
Phe
val
Phe
Ile
290
Lys
Tyr
Pro
Leu
Ser
370
His
Arg
Ile
Pro
Gly
450
Ile
Lys
Leu
Asn
Trp
530
His
Gly
Ile
Ala
Met
610
Phe

Gln

Pro
115
Ile
Trp
Tyr
Cys
Ala
195
Thr
Thr
Thr
Pro
Glu
275
ser
Ala
Gln
Leu
Ile
355
Pro
Ser
Gly
Glu
His
435
Asn
Lys
Leu
Tyr
Arg
515
Phe
Tyr
Thr
Lys
Phe
595
Thr
Ile

Ser

100
Asp

Ile
Glu
Arg
TYyr
180
Phe
Thr
Pro
Gln
Asp
260
Ala
Gly
Ile
Asp
Tyr
340
Asp
Ile
Phe
Arg
Ala
420
Arg
Ala
Leu
Asp
Asnh
500
Thr
Thr
Ser
Thr
Thr
580
val
Phe
Leu

Ser

Met

Lys

Asnh
165
Tyr
Met
Gly
Arg
Glu
245
Pro

Asn

Glu
Gly
325
Lys
Gly
Glu
Phe
Ser
405
Leu
Leu
Phe
Met
Ser
485
Asnh
Gln
Ser
Glu
Glu
565
Asp
Ala
Thr

Gly

val
Ser
Ala
150
Ile
Gln
TYyr
Lys
Ala
230
Glu
Thr
Ser
Leu
Lys
310
Ser
Lys
Leu
Ala
Pro
390
Ile
Arg
Ala
Tyr
Lys
470
Tyr
Lys
Asnh
Asp
Asnh
550
Thr
Tyr
Ser
Asnh
Asn

630
Lys

Thr
Tyr
135
Lys
Glu
Asp
Glu
Glu

215
Ile

Arg
Gly
Arg
295
val
Leu
Gly
Ser
Asp
375
Ile
Ser
Ala
Leu
Ash
455
Glu

val

Tyr
Gly
535
Tyr
Glu
Gln
Lys
Trp
615
Lys

Ala

Phe
120
Gln
Asp
Lys
Ser
His
200
Ash

Asn

105
His
Gly
Tyr
Ile
Lys
185
Ala
Lys
Ash
Lys
Arg
265
Leu
Asp
Thr
Asp
Ala
345
Leu
Met
val
Phe
Leu
425
Thr
Tyr
Leu
Ser
Phe
505
Ala
Phe
Ala
Lys
val
585
Leu
Lys
Ile

Thr

3085seqPCl

Asn
Pro
Ser
Ala
170
Ala
Tyr
Glu
Thr
Tyr
250
val
Ile
Asp
Leu
His
330
Tyr
Ile
Ala
Arg
Asn
410
Arg
Arg
Asp
Ser
Phe
490
Ala
Met
Tyr
Thr
Pro
570
Gly
Asn
Ser
Phe

Thr

Lys
Asp
Ala
155
Lys
Ile
Ash
Asnh
Leu
235
Thr
Arg
Asp
Leu
val
315
val
Thr
Pro
Thr
Gly
395
Ala
Ile
Ile
Asn
Asp
475
Asn
Phe
Asn
Leu
val
555
Leu
Met
Asn
Leu
val

635
Ile

Ala
His
140
ser
Gln
Ala
Leu
Trp
220
ser
Ala
Ala
Met
Glu
300
Asp
val
Gly
Ile
Ile
380
Glu
Gln
Ala
Lys
Leu
460
Thr
Ser
Gly
Asn
Tyr
540
Asn
Glu
Thr
Thr
Thr
620
Gly

Glu
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Pro
Ala
Gly
285
Ile
Glu
Thr
Ala
Ile
365
Tyr
Met
Ser
Asp
Thr
445
Lys
Phe
Met
Leu
Glu
525
Asn
Pro
Gly
Ser
Ser
605
Leu
Ser

Gln

110
Lys

Asn
Asn
Thr
val
190
Arg
val

Met

Asn
270
Arg
Ser
Gly
Asn
Tyr
350
Gln
His

Met

Met
430
Leu
Thr
val
Asp
Ser
510
Asn
Asn
Tyr
Thr
Leu
590
Ala
Asn
Asn

Arg

Asp
Arg
Ile
Asn
175
Lys
Glu
Tyr
Tyr
Glu
255
Phe
val
Asp
Asn
Ala
335
Gly
Lys
Trp
Asp
val
415
Ser
val
Tyr
Pro
Lys
495
Met
Leu
Asp
Arg
Pro
575
Ser
Leu
Lys
Ile

Lys

Ala
Thr
Thr
160
Pro
Asp
Asn
Glu
Pro
240
Lys
Ser
Lys
Thr
Gly
320
Gln
Asnh

Thr

Met
400
Ala
Glu

Thr

val
480
Leu
Phe
His
Leu
Leu
560
Glu
Asp
Ala
Gly
Lys
640
Glu



Asn
Leu
Glu
Thr
705
Ile
Thr
Ala
Ile
Ala
785
Lys

Tyr

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

Gln
Asnh
Ser
690
Thr
Lys
Phe
Tyr
Ser
770
val
Lys

Ser

<220>

<223>
<400>

Met
1

Leu
Lys
Gly
Pro
65

Glu
Leu
Thr
Gln
Tyr
145
Lys
Glu
Tyr
Ala
Ile
225
Tyr

Thr

val
Tyr
Gln
Gln
50

Asn
Lys
Asp
Asn
Asn
130
Leu
Leu
Asp
Asn
Phe
210
Asn
Leu

Ala

89

556
PRT
Streptococcus pyogenes serotype M12 (strain MGAS2096)

Lys
Asn
675
Asp
Leu

Ala

Met
755
Lys
Tyr
Ala

Phe

Tyr
Trp
Leu
35

Gly
Asn
Lys
Gln
Pro
115
Ile
Gly
Thr
Ser
Asp
195
Gly
Gly
Tyr

Asp

His
660
Gln
Asp
sSer
Asp
Thr
740
Met
Leu
Asp
Thr

Pro
820

Phe
Arg
20

Leu
Thr
Thr
val
Trp
100
Asp
Ile
Asn
Ala
Thr
180
Met

Leu

Asn

Met
260

645
Pro

Leu

Pro

Asp
725
Ile
Leu

Asp

Met
805
His

Tyr
5
Asn
Leu
Ala
Tyr
val
85
Asn
Met
Lys
Met
Ile
165
Ile
Asp
Ser
Asn
Ser

245
Lys

Tyr
val
Ala
Ser
710
Lys
Met

Pro

Asp
790
Phe

Pro

hyaluronan Tyase

89

Leu
Leu
Tyr
Ile
Phe
70

Gln
Ser
val
Ser
Gln
150
Leu
Ser
Arg
Met
Leu
230
Asp

Arg

Cys
Asp
Gln
695
Lys
Ser
Gln
Ash
Asp
775
Ser
Ser

val

val
Ser
Ser
Tyr
55

Gln

Pro

Thr
Tyr
135
Arg
Lys
Thr
val
Thr
215
Lys
val

Leu

Ser
Phe
680
Asnh
Ala
Pro
Ash
Met
760
Leu
Gln
Ash

Lys

Asn
val
Asn
Ala
Thr

Gln

Phe
120
Gln

Lys
Asn
Thr
200
Ser
Gly
Lys

Ala

Tyr
665
Thr
Ile
Leu
Glu
His
745
Thr
Leu
Gln
His

Gln
825

Gln
Asn
25

Leu
Asp
Gln
Gln
Ala
105
His
Gly
Ile
Ile
Gly
185
Tyr
Lys
Trp
His

Gly
265

3085seqPCl

650
val

Asn
Gly
Gln
Ala
730
Thr
Arg
Glu
Met
Asn

810
Asn

Ser
10

Thr
Phe
Thr
Thr
Lys
Gly
Asn
Pro
Pro
Ser
170
Leu
His
Asn
His
Tyr

250
Thr

Asn
Thr
Tyr
Thr
715
Ile
Gln
Gln
Asnh
His
795
Leu

Gln

Thr
Tyr
Leu
Leu
Leu
75

Asp
Asn
Lys
Asp
Leu
155
Lys
Thr
Asn
val
Thr
235
Arg

Thr

Asn
Lys
Tyr
700
Gly
Lys
Asp
Glu
Asn
780
val
Ser

Gln

Phe
Phe
Ser
Thr
60

Thr
Tyr
Asp
Ala
His
140
Leu
Met
Gln
Lys
Ala
220
Gly
Asp

Thr
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Gln
sSer
685
Phe
Lys
Glu
Gly
Phe
765
Asp

Ile

Cys
Phe
45

Ser
Thr
Tyr
Ala
Glu
125
Glu
Leu
Lys
Gln
Gly
205
Arg
Ala
Asn

Leu

Pro
670
Ile
Phe
Trp
val
Asp
750
Glu

Lys

Gln

Ile
Thr
30

Ala
Asn
Thr
Thr
Tyr
110
Lys
Asn
Ile
Ser
Leu
190
Leu
Tyr
Gly
Phe

Asp
270

655
val

Phe
Lys
Gln
Ser
735
Arg
Thr
Leu
Tyr

Gly
815

Ser
15

His
Met
Ser
Asp
Glu
95

Asp
Asp
Arg
Ser
Leu
175
Lys
Asp
Glu
Met
Trp

255
Asn

Asp
Leu
Pro
Asn
720
Asn
Tyr
Tyr
Ala
Glu

800
Phe

Ser
80

Leu
Lys
Ala
Thr
Arg
160
Met
Ile
Phe
Ser
Ser

240
Ala



Glu
Gly
Asn
305
Asp
Lys
Leu
Asn
Tyr
385
Thr
Thr
Lys
Ser
val
465
Ser
Lys
Ser
Lys

Ser
545

Pro
Thr
290
Gln
Lys
Asnh
Tyr
Ser
370
His
Gly
Asp
Tyr
Lys
450
val
Ala
Gly
Phe
Ile

530
Asn

<210> 90
<211> 63
<212> PR

<213>

<220>

<223>

<400> 90

Met
1
Gln
Gly
Phe
val
65
Phe
Ile
Lys
Tyr
Pro

145
Leu

Ala
Thr
Thr
Thr
50

Pro
Glu
Ser
Ala
Gln
130
Leu

Ile

Lys
275
Lys
Asp
Ile
Pro
Lys
355
Leu
Phe
Lys
Glu
Ala
435
Ala
Lys
Lys
Met
Tyr
515
Ser

Glu

5
T

Phe
Thr
Pro
35

Gln
Asp
Ala
Gly
Ile
115
Asp
TYyr

Asp

ser
Phe
Lys
val
val
340
Asp
Phe
Leu
Trp
Tyr
420
Tyr
Ser
Asp
Thr
Phe
500
Asnh
Met

Ser

Met
Gly
20

Arg
Glu
Pro
Ser
Ile
100
Glu
Gly
Lys

Gly

Thr
Asp
Thr
Phe
325
Thr
Asp
Leu
Asnh
Ser
405
Tyr
val
Lys
Ash
Phe
485
Ile
Pro
Thr

Gly

Streptococcus

Tyr
5
Lys
Ala
Glu
Thr
Ser
85
Leu
Lys
Ser
Lys

Leu

Asp
Asp
Leu
310
Leu
Thr
Thr
Glu
Glu
390
Asp
Glu
Leu
val
Glu
470
Glu
Leu
Glu
Gly

val
550

val
Gln
295
Thr
Gly
Ile
Gln
Ser
375
Ser
Ile
val
Tyr
Thr
455
Ser
Ile
Thr
Ser
Tyr

535
Arg

Lys
280
His
Ala

Thr

Thr
360
Thr
Lys
Asn
Thr
Pro
440
val
val
Asn
Lys
Thr
520
Ser

Phe

Ala
Lys
Gly
Ash
345
Thr
Ash
Ile
Lys
Gln
425
Gly
val
Trp
Ash
Lys
505
Ash
Ile

Glu

3085seqPCl

Ser
Ser
Lys
Ile
330
Arg
Ash
Ser
Thr
Ser
410
Lys
Leu
Lys
Ala
Thr
490
Asp
Ser
Ile

Leu

ser Lys

Ile Gly
300

ser Tyr

315

Lys Ser

Lys Ala
Ser Asp

Thr Gln
380

val Lys

395

Gln Lys

His Ser
Ser Lys

Gln Glu
460

Gly ITe

475

Lys val

ASp Asn
val Ser
Asn Lys

540

Thr Lys
555

Thr
285
Met
Phe
Thr
Asn
Asnh
365
Asn
Lys
Asp
Asn
Asp
445
Asp
Asn
Glu
Thr
Asp

525
Asn

Phe
Asp
Ile
Asp
Asp
350
Gln
Asn

Glu

Thr
430
val
Asp
Tyr
val
Tyr
510
Ile

Thr

val
Phe
Leu
Ser
335
Tyr
Glu
Ile
Ser
Gln
415
Asp
Phe
Phe
Ser
Lys
495
Glu
Glu

Ser

pyogenes serotype M12 (strain MGAS2096)

hyaluronan Tyase

Glu
Glu
Ile
Ile
Arg
70

Gly
Arg
val
Leu
Gly

150
Ser

Ash
Asnh
Leu
55

Phe
Asnh
Lys
Phe
Ile
135
Ile

Gln

Ala
Lys
Ash
40

Lys
Arg
Leu
Asp
Thr
120
Asp
Ala

Leu

Tyr
Glu
25

Thr
Tyr

val

Asp
105
Leu
His
Tyr

Ile

Asnh
10

Asn
Leu
Thr
Arg
Asp
90

Leu
val
val
Thr

Pro

Leu Asn
Trp Trp
Ser Leu

Ala Pro
60

Ala Ala

75

Met Gly

Glu Ile
Asp Glu

val Thr
140

Gly Ala

155

ITe Ile
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Arg
val
Met
45

Ile
Asn
Arg
Ser
Gly
125
Asn
Tyr

Gln

Glu
Tyr
30

Tyr
Glu
Phe
val
Asp
110
Asn
Ala
Gly

Lys

Asn
15

Glu
Pro
Lys
Ser
Lys
95

Thr
Gly
Gln
Asn

Thr

Gly

Asn
320
Ser
Lys
Thr
Gly
His
400
Lys
Ser
Lys
His
Asp
480
Ala
Cys
Ser

Thr

Ser

val
160
Lys



Ser
His
Arg
Ile
225
Pro
Gly
Ile
Lys
Leu
305
Asnh

Trp

Gly
Ile
385
Ala
Met
Phe
Gln
Gln
465
Asn
Ser
Thr
Lys
Phe
545
TYyr
Ser
val
Lys

ser
625

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

Pro
Ser
Gly
210
Glu
His
Asn
Lys
Leu
290
TYyr
Arg
Phe
TYyr
Thr
370
Lys
Phe

Thr

Ser
450
Lys
Asn
Asp
Leu
Ala
530
Ile
Met
Lys
Tyr
Ala

610
Phe

<220>
<223> hyaluronan lyase

91
828
PRT
Streptococcus pyogenes serotype M12 (strain MGAS9429)

Ile
Phe
195
Arg
Ala
Arg
Ala
Leu
275
Asp
Asnh
Thr
Thr
ser
355
Thr
Thr
val
Phe
Leu
435
Ser
His
Gln
Asp
Ser
515
Asp
Thr
Met
Leu
Asp
595
Thr

Pro

Glu
180
Phe
sSer
Leu
Leu
Phe
260
Met
Ser
Asn
Gln
Ser
340
Glu
Glu
Asnh
Ala
Thr

420
Gly

Pro
Leu
Pro
500
Ile
Asp
Ile
Leu
Asp
580
His
Met

His

165
Ala

Pro

Arg
Ala
245
Tyr
Lys
Tyr
Lys
Ash
325
Asp
Asnh
Thr
Tyr
Ser
405
Asn
Asn
Lys
Tyr
val
485
Ala
Ser
Lys
Met
Pro
565
Ile
Asp
Phe

Pro

Asp
Ile
Ser
Ala
230
Leu
Ash
Glu
val
His
310
Tyr
Gly
Tyr
Glu
Gln
390
Lys
Trp
Lys
Ala
cys
470
Asp
Gln
Lys
Ser
Gln
550
Asnh
Asp
Ser
Ser

val
630

Lys
Ile
Arg
215
Ile
Lys
val
Leu
Ala
295
Asp
Glu
Met
Trp
Gln
375
Gln
Lys

Asn

Tyr
455
Ser
Phe
Ash
Ala
Pro
535
Asnh
Met
Leu
Gln
Ash

615
Lys

Met
val
200
Phe
Leu
Thr
Tyr
Leu
280
Ser
Phe
Ala
Phe
Ala
360
Lys
val
Leu
Lys
Ile
440
Thr
Tyr

Thr

Leu
520
Glu

Thr
Leu
Gln
600
His

Gln

Ala
185
Arg
Asnh
Arg
Arg
Asp
265
Ser
Phe
Ala
Met
Tyr
345
Thr
Pro
Gly
Ash
Ser
425
Phe
Thr
val
Asnh
Gly
505
Gln
Ala
Thr
Arg
Glu
585
Met
Asn

Asn

3085seqPCl

170
Thr

Gly
Ala
Ile
Ile
250
Asnh
Asp
Asnh
Phe
Asnh
330
Leu
val
Leu
Met
Asnh
410
Leu

val

Asn
Thr
490
Tyr
Thr
Ile
Gln
Gln

570
Asn

Leu

Gln

Ile
Glu
Gln
Ala
235
Lys
Leu
Thr
Ser
Gly
315
Asnh
Tyr
Asn
Glu
Thr
395
Thr
Thr
Gly
Glu
Asn
475
Lys
Tyr
Gly
Lys
Asp
555
Glu
Asn
val
Ser

Gln
635

Tyr
Met
ser
220
Asp
Thr
Lys
ser
Met
300
Leu
Glu
Asn
Pro
Gly
380
Ser
ser
Leu
Ser
Gln
460
Gln
Ser
Phe
Lys
Glu
540
Gly
Phe
Asp
Ile

His
620
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His
Met
205
His
Met
Leu
Thr
val
285
Asp
Ser
Asn
Asn
Tyr
365
Thr
Leu
Ala
Asn
Asn
445
Arg
Pro
Ile
Phe
Trp
525
val
Asp
Glu
Lys
His
605
Gln

Trp
190
Asp
val
Ser
val
Tyr
270
Pro
Lys
Met
Leu
Asp
350
Arg
Pro
sSer
Leu
Lys
430
Ile
Lys
val
Phe
Lys
510
Gln
Ser
Arg
Thr
Leu
590
Tyr

Gly

175
Ile

Met
Ala
Glu
Thr
255
His
val
Leu
Phe
His
335
Leu
Leu
Glu
Asp
Ala
415
Gly
Lys
Glu
Asp
Leu
495
Pro
Asn
Asn
Tyr
Tyr
575
Ala
Glu

Phe

Asn
Thr
Gly
Glu
240
Gln
Asp

Gln

Ser
320
Gly
Gly
Pro
Ash
Asp
400
Ala
Trp
Asn
Asn
Leu
480
Glu

Thr

Thr
Ala
560
Ile
Ala
Lys

Tyr
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<400> 91
Met val Tyr Phe Tyr Leu val Asn Gln igr Thr Phe ITe Ile ier Phe
1 5 5
Leu Tyr Trp égg Ash Leu Ser val ésn Thr Tyr Phe Cys ggr His His
5
Lys GlIn éeu Leu Leu Tyr Ser ASn Leu Phe Leu Ser Phe Ala Met Met
5 4 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 GIn Thr Leu Thr Thr Thr Asp Ser
65 70 75 80
Glu Lys Lys val val GIn Pro GIn GIn Lys Asp Tyr Tyr Thr 81u Leu
85 90 5
Leu Asp GIn Trp Asn Ser Ile Ile Ala Gly Asn Asp Ala Tyr val Lys
100 105 110
Thr Asn Pro Asp Met val Thr Phe His Asn Lys Ala Glu Lys Asp Ala
115 120 125
Gln Asn Ile Ile Lys Ser Tyr GIn Gly Pro Asp His Glu Asn Arg Thr
130 135 140
Tyr Leu Trp Glu His Ala Lys Asp Tyr Ser Ala Ser Thr Asn Ile Thr
145 150 155 160
Lys Thr Tyr Arg Asn Ile Glu Lys Ile Ala Lys Gln Ile Thr Asn Pro
165 170 175
Glu Ser Cys Tyr Tyr GIn Asp Ser Lys Ala Ile Ala Ile val Lys Asp
180 185 190
Gly Met Ala Phe Met Tyr Glu His Ala Tyr Asn Leu Asn Arg Glu Asn
195 200 205
His GIn Thr Thr Gly Lys Glu Asn Lys Glu Asn Trp Trp val Tyr Glu
210 215 220
ITe Gly Thr Pro Arg Ala Ile Asn Asn Thr Leu Ser Leu Met Tyr Pro
225 230 235 240
Tyr Phe Thr GIn Glu Glu Ile Leu Lys Tyr Thr Ala Pro Ile Glu Lys
245 250 255
Phe val Pro Asp Pro Thr Arg Phe Arg val Arg Ala Ala Asn Phe Ser
260 265 270
Pro Phe Glu Ala Ser Ser Gly Asn Leu Ile Asp Met Gly Arg val Lys
275 280 285
Leu Ile Ser Gly Ile Leu Arg Lys Asp Asp Leu Glu Ile Ser Asp Thr
290 295 300
Ile Lys Ala Ile Glu Lys val Phe Thr Leu val Asp Glu Gly Asn Gly
305 310 315 320
Phe Tyr Gln Asp Gly Ser Leu Ile Asp His val val Thr Asn Ala Gln
325 330 335
Ser Pro Leu Tyr Lys Lys Gly ITe Ala Tyr Thr Gly Ala Tyr Gly Asn
340 345 350
val Leu ITe Asp Gly Leu Ser Gln Leu Ile Pro Ile ITe GIln Lys Thr
355 360 365
Lys Ser Pro Ile Glu Ala Asp Lys Met Ala Thr Ile Tyr His Trp Ile
370 375 380
Asn His Ser Phe Phe Pro Ile Ile val Arg Gly Glu Met Met Asp Met
385 390 395 400
Thr Arg Gly Arg Ser Ile Ser Arg Phe Asn Ala GIn Ser His val Ala
405 410 415
Gly ITe Glu Ala Leu Arg Ala Ile Leu Arg Ile Ala Asp Met Ser Glu
420 425 430
Glu Pro His Arg Leu Ala Leu Lys Thr Arg Ile Lys Thr Leu val Thr
435 440 445
Gln Gly Asn Ala Phe Tyr Asn val Tyr Asp Asn Leu Lys Thr Tyr His
450 455 460
Asp Ile Lys Leu Met Lys Glu Leu Leu Ser Asp Thr Ser val Pro val
465 470 475 480
Gln 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 Phe Gly Leu Ser Met Phe
500 505 510
Ser Asn Arg Thr Gln Asn Tyr Glu Ala Met Asn Asn Glu Asn Leu His
515 520 525
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Gly
Gly
545
Pro
Asn
Asp
Ala
Trp
625
Asn
Asn
Leu
Glu
Thr
705
Ile
Thr
Ala
Ile
Ala
785
Lys

Tyr

Trp
530
His
Gly
Ile
Ala
Met
610
Phe
Gln
Gln
Asnh
Ser
690
Thr
Lys
Phe
Tyr
Ser
770
val
Lys

Ser

<210> 92
<211> 82

<212>
<213>

<220>

<223>

<400> 92

Met
1
Leu
LysS
Gly
Pro
65
Glu
Leu
Thr
Gln

Tyr

val
Tyr
Gln
Gln
50

Asn
Lys
Asp
Asn
Asn

130
Leu

Phe
Tyr
Thr
Lys
Phe

595
Thr

Ser
Lys
Asn
675
Asp
Leu
Ala
Ile
Met
755
Lys
Tyr
Ala

Phe

8

PRT
Streptococcus pyogenes serotype M28

Tyr
Arg
Leu
35

Gly
Asnh
Lys
Gln
Pro
115
Ile

Trp

Thr
ser
Thr
Thr
580
val
Phe
Leu
Ser
His
660
Gln
Asp
Ser
Asp
Thr
740
Met
Leu
Asp
Thr

Pro
820

Phe
Arg
20

Leu
Thr
Thr
val
Trp
100
Asp
Ile

Glu

Ser
Glu
Glu
565
Asn
Ala
Thr
Gly
His
645
Pro
Leu
Pro
Ile
Asp
725
Ile
Leu
Asp
His
Met

805
His

Tyr
5
Asnh
Leu
Ala
Tyr
val
85
Asn

Met

Lys

Asp
Asn
550
Thr
Tyr
Ser
Ash
Ash
630
Lys
Tyr
val
Ala
Ser
710
Lys
Met

Pro

Asp
790
Phe

Pro

hyaluronan Tyase

Leu
Leu
Tyr
Ile
Phe
70

Gln
Ser
val

Ser

Ala

Gly
535
Tyr
Glu
Gln
Lys
Trp
615
Lys
Ala
Ccys
Asp
Gln
695
Lys
Ser
Gln
Ash
Asp
775
Ser
Ser

val

val
Ser
Ser
Tyr
Gln

Pro

Thr

Tyr
135
Lys

Met
Trp
Gln
Gln
Lys

600
Asn

Tyr
Ser
Phe
680
Asn
Ala
Pro
Asn
Met
760
Leu
Gln
Asn

Lys

Ash
val
Ash
40

Ala
Thr
Gln
Ile
Phe
120
Gln

Asp

Phe
Ala
Lys
val
585
Leu
Lys
Ile
Thr
Tyr
665
Thr
Ile
Leu
Glu
His
745
Thr
Leu
Gln
His

Gln
825

Gln
Asnh
25

Leu
Asp
Gln
Gln
Ala
105
His
Gly

Tyr

3085seqPCl

Tyr
Thr
Pro
570
Gly
Ash
Ser
Phe
Thr
650
val
Ash
Gly
Gln
Ala
730
Thr
Arg
Glu
Met
Ash

810
Asn

Phe
10

Thr
Phe
Thr
Met
Lys
90

Gly
Asn
Pro

Ser

Leu Tyr
540

val Asn

555

Leu Glu

Met Thr
Asn Thr

Leu Thr
620

val Gly

635

Ile Glu

Asn Asn
Thr Lys
Tyr Tyr
700
Thr Gly
715
Ile Lys
GIn Asp
GIn Glu
Asn Asn
780
His val
795
Leu Ser

Gln Gln

Thr Phe
Tyr Phe
Leu Ser
Leu Thr
60

Leu Thr
75

Asp Tyr
Asn Asp
Lys Ala
Asp His

140
Ala Ser
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Asn
Pro
Gly
Ser
Ser
605
Leu
Ser
Gln
Gln
Ser
685
Phe
Lys
Glu
Gly
Phe
765
Asp
Ile

His

Cys
Phe
45

Ser
Thr
Tyr
Ala
Glu
125
Glu

Ala

Asn
Tyr
Thr
Leu
590
Ala
Asn
Asn
Arg
Pro
670
Ile
Phe
Trp
val
Asp
750
Glu
Lys
His

Gln

Ile
Thr
30

Ala
Asn
Thr
Thr
Tyr
110
Lys
Asn

Asn

Asp
Arg
Pro
575
Ser
Leu
Lys
Ile
Lys
655
val
Phe
Lys
Gln
Ser
735
Arg
Thr
Leu
Tyr

Gly
815

Ser
15

His
Met
Ser
Asp
Glu
95

Asp
Asp
Arg

Ile

Leu
Leu
560
Glu
Asp
Ala
Gly
Lys
640
Glu
Asp
Leu
Pro
Asn
720
Asn
Tyr
Tyr
Ala
Glu

800
Phe

Phe
His

Met

Ser
80

Leu
Lys
Ala
Thr

Thr



145
Lys

Glu
Gly

Ile
225
Tyr
Phe
Pro
Leu
Ile
305
Phe
Ser
val
Lys
Asnh
385
Thr
Gly
Glu
Gln
Asp
465
Gln
Ala
Ser
Gly
Gly
545
Pro
Asn
Asp
Ala
Trp
625
Asn
Asn
Leu

Glu

Thr
Ser
Met
Gln
210
Gly
Phe
val
Phe
Ile
290
Lys
Tyr
Pro
Leu
Ser
370
His
Arg
Ile
Pro
Gly
450
Ile
Lys
Leu
Asn
Trp
530
His
Gly
Ile
Ala
Met
610
Phe
Gln
Gln
Asn

Ser

Tyr
Cys
Ala
195
Thr
Thr
Thr
Pro
Glu
275
sSer
Ala
Gln
Leu
Ile
355
ser
ser
Gly
Glu
His
435
Asn
Lys
Leu
Tyr
Arg
515
Phe
Tyr
Thr
Lys
Phe
595
Thr
Ile
Ser
Lys
Asn

675
Asp

Arg
TYyr
180
Phe
Thr
Pro
Gln
Asp
260
Ala
Gly
Ile
Asp
TYyr
340
Asp
Ile
Phe
Arg
Ala
420
Arg
Ala
Leu
Asp
Asnh
500
Thr
Thr
Ser
Thr
Thr
580
val
Phe
Leu
Ser
His
660
Gln

Asp

Asnh
165
Tyr
Met
Gly
Arg
Glu
245
Pro
Asnh
Ile
Glu
Gly
325
Lys
Gly
Glu
Phe
Ser
405
Leu
Leu
Phe
Met
Ser
485
Asnh
Gln
Ser
Glu
Glu
565
Asnh
Ala
Thr
Gly
His
645
Pro
Leu

Ser

150
Ile

Gln
Tyr
Lys
Ala
230
Glu
Thr
Ser
Leu
Lys
310
Ser
Lys
Leu
Ala
Pro
390
Ile
Arg
Ala
Tyr
Lys
470
Tyr
Lys
Ash
Asp
Asnh
550
Thr
Tyr
Ser
Ash
Asnh
630
Lys
Tyr
val

Ala

Glu
Asp
Glu
Glu

215
Ile

Arg
Gly
Arg
295
val
Leu
Gly
Ser
Asp
375
Ile
Ser
Ala
Leu
Asnh
455
Glu

val

Tyr
Gly
535
Tyr
Glu
Gln
Lys
Trp
615
Lys
Ala
His
Asp

Gln

Lys
Ser
His
200
Asnh
Ash
Leu
Phe
Ash
280
Lys

Phe

Ile
Gln
360
Lys
Ile
Arg
Ile
Lys
440
val
Leu
Ala
Asp
Glu
520
Met
Trp
Gln
Gln
Lys

600
Asn

Tyr
Ala
Phe

680
Asn

Ile
Lys
185
Ala
Lys
Ash
Lys
Arg
265
Leu
Asp
Thr
Asp
Ala
345
Leu
Met
val
Phe
Leu
425
Thr
Tyr
Leu
Ser
Phe
505
Ala
Phe
Ala
Lys
val
585
Leu
Lys
Ile
Thr
Tyr
665
Thr

Ile

3085seqPCl

Ala
170
Ala
Tyr
Glu
Thr
Tyr
250
val
Ile
Asp
Leu
His
330
Tyr
Ile
Ala
Arg
Asn
410
Arg
Arg
Asp
Ser
Phe
490
Ala
Met
Tyr
Thr
Pro
570
Gly
Asnh
Ser
Phe
Thr
650
val
Asn

Gly

155
Lys

Ile
Asn
Asn
Leu
235
Thr
Arg
Asp
Leu
val
315
val
Thr
Pro
Thr
Gly
395
Ala
Ile
Ile
Asn
Asp
475
Asn
Phe
Asn
Leu
val
555
Leu
Met
Asn
Leu
val
635
Ile
Asn
Thr

Tyr

Gln
Ala
Leu
Trp
220
ser
Ala
Ala
Met
Glu
300
Asp
val
Gly
Ile
Ile
380
Glu
Gln
Ala
Lys
Leu
460
Thr
Ser
Gly
Asn
Tyr
540
Asn
Glu
Thr
Thr
Thr
620
Gly
Glu
Asn
Lys

Tyr
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Ile
Ile
Asp
205
Trp
Leu
Pro
Ala
Gly
285
Ile
Glu
Thr
Ala
Ile
365
Tyr
Met
ser
Asp
Thr
445
Lys
Ser
Met
Leu
Glu
525
Asn
Pro
Gly
Ser
Ser
605
Leu
Ser
Gln
Gln
Ser

685
Phe

Thr
val
190
Arg
val
Met
Ile
Asn
270
Arg
Ser
Gly
Asn
Tyr
350
Gln
His
Met
His
Met
430
Leu
Thr
val
Asp
Ser
510
Asn
Asn
Tyr
Thr
Leu
590
Ala
Asn
Asn
Arg
Pro
670
Ile

Phe

Asn
175
Lys
Glu
Tyr
Tyr
Glu
255
Phe
val
Asp
Asn
Ala
335
Gly
Lys
Trp
Asp
val
415
Ser
val
Tyr
Pro
Lys
495
Met
Leu
Asp
Arg
Pro
575
Ser
Leu
Lys
Ile
Lys
655
val
Phe

Lys

160
Pro

Asp
Asn
Glu
Pro
240
Lys
Ser
Lys
Thr
Gly
320
Gln
Ash

Thr

Met
400
Ala
Glu

Thr

val
480
Leu
Phe
His
Leu
Leu
560
Glu
Asp
Ala
Gly
Lys
640
Glu
Asp

Leu

Pro



690
Thr Thr
705
Ile Lys

Thr Phe

Ala Tyr

ITe Ser
770

Ala val

785

Lys Lys

Tyr Ser

<210> 93
<211> 52

Leu
Ala
Ile
Met
755
Lys
TYyr
Ala

Phe

2

<212> PRT
<213> Streptococcus

<220>

Ser
Asp
Thr
740
Met
Leu
Asp
Thr

Pro
820

Asp
725
Ile

Leu

Asp

Met
805
His

Ser
710
Lys
Met

Pro

Asp
790
Phe

Pro

suis

<223> hyaluronan lyase

<400> 93

Met Gly
1

Tyr Lys

Thr Arg

Gln Ser
50

Asn Leu

65

Ser Pro

Thr Leu
Asn Leu

Asn Trp
130

Asn val

145

His Ile

Asp val
Lys Asp

Ala Glu
210

Lys Asnh

225

Pro Glu

Gly GIn
Thr Pro
Gly GIn

290

Asp Leu
305

Phe
val
val
35

Ser
Thr
val
Ala
val
115
Ala
Lys
Ser
Asp
Leu
195
Gly
Gly
Thr
Ala
Glu
275
Ile

Thr

Phe
Gly
20

Ala
Gln
Thr
Thr
Ser
100
Ala
Asp
Lys
Ser
Pro
180
Lys
Lys
Ser
Arg
Trp
260
Thr
Ser

Tyr

Ile
5

val
Ala
Leu
Glu
Ser
85

Pro
Ash
Pro
Glu
Thr
165
Ash
Gly
Asp
Gln
Lys
245
Leu
Pro
Leu

Arg

Ser
Cys
Asn
val
Ala
70

Thr
Gln
Gly
Ala
Asn
150
Ala
Lys
Ser
Leu
Ala
230
Leu

Asp

Ala

Ile
310

695
Lys

Ser
Gln
Asn
Asp
775
Ser
Ser

val

Gln
Ser
Gln
Glu

55
val

Ala
Glu
Ala
135
Gly
Ser
Arg
Gly
Ser
215
Glu
Lys
Asn
Pro
Ser

295
Ala

Ala
Pro
Asnh
Met
760
Leu
Gln
Ash

Lys

Ser
Ala
Leu
Thr
Met
Thr
val
Phe
120
Thr
Gln
Tyr
Tyr
val
200
Pro
His
val
Ile
Ser
280
Asn

Asp

Leu
Glu
His
745
Thr
Leu
Gln
His

Gln
825

Lys
Leu
25

Pro
Thr
Thr
Gln
Gln
105
Ala
Asn
val
Arg
Leu
185
Arg
Gln
Ile
Glu
Ser
265
Leu
Lys

Ala

3085seqPCl

Gln
Ala
730
Thr
Arg
Glu
Met
Asnh

810
Asn

Gln
10

Ile
Ser
Pro
Ser
Pro
90

Ala
Ser
Trp
Arg
val
170
Phe
val
Glu
Glu
Leu
250
Leu
Glu
val

Ala

Thr
715
Ile
Gln
Gln
Asnh
His
795
Leu

Gln

His
Ala
Thr
Glu
Glu
75

Ser
Thr
Thr
Glu
Ile
155
Ala
Ser
Arg
Phe
Gln
235
Phe
val
Leu
Tyr

val
315

700
Gly

Lys
Asp
Glu
Asn
780
val
ser

Gln

Tyr
Leu
Glu
Thr
60

val
Ser
Lys
Thr
Thr
140
Asp
val
Tyr
Leu
Ala
220
Ile
Phe
Glu
val
Leu

300
Ala

Page 107

Lys
Glu
Gly
Phe
765
Asp

Ile

Gly
Ser
Thr
45

Thr
Ser
Thr
Glu
Ala
125
Trp

Glu

Asn
Arg
205
Tyr
Leu
Glu
Tyr
Gln
285
Pro

Ile

Trp
val
Asp
750
Glu

Lys

Gln

Ile
30

Ala
Glu
Ser
Ala
Glu
110
Ala
Ile
Gly
Gln
val
190
Ser
Thr
Thr
Asn
val
270
Pro
val

val

Gln
Ser
735
Arg
Thr
Leu
Tyr

Gly
815

Arg
15

Leu
Ser
Ala
Glu
Ala
Glu
Ser
Pro
Arg
Thr
175
Glu
Leu
Pro
val
Ser
255
Glu
Glu
Arg

Glu

Asn
720
Asn
Tyr
Tyr
Ala
Glu

800
Phe

Lys
Gly
Pro
val
val
80

Glu
Lys
Gly
Ala
Leu
160
val
Thr
Thr
Tyr
Ser
240
val
Lys
Thr
Pro

Lys
320



Asn
Asp
Gln
Leu
Leu
385
Glu
Lys
Gln

Asn
465
Thr
Ser

Pro

Met
Lys
Ala
Ala
370
Gly
Pro
Ser
val
Asp
450
Glu
Pro
Gln

Asp

<210> 94
<211> 11
<212> PR

<213>

<220>

<223>

<400> 94

Met
1
Tyr
Thr
Gln
Met
65
Thr
val
Ile
Asn
val
145
Arg
Leu
Arg
Gln
Ile

225
Glu

Gly
Lys
Arg
Ser
50

Thr
Gln
Gln
Ser
Trp
130
Arg
val
Phe
val
Glu
210
Glu

Leu

Asp
Thr
355
Asn
Arg
Thr
Ser
val
435
Leu
Asnh
Arg
Glu

Pro
515

64
T

Phe
val
val
35

Ser
Ser
Pro
Ala
Thr
115
Glu
Ile
Ala
Ser
Arg
195
Phe
Gln

Phe

Arg
Thr
340
val
Lys
Leu
Ash
His
420
Glu
val
Lys
Ala
Glu

500
Thr

Phe
Gly
20

Ala
Gln
Glu
Ser
Thr
100
Thr
Thr
Asp
val
TYyr
180
Leu
Ala
Ile

Phe

Pro
325
Lys
Phe
Arg
Asp
Gln
405
Leu
Asnh
Arg
Ser
val
485
Ile

Thr

Streptococcus

Ile
5
val
Ala
Leu
val
Ser
85
Lys
Ala
Trp
Glu
His
165
Asp
Arg
Tyr
Leu

Glu

Leu
Leu
Asp
Tyr
Ala
390
Gly
Thr
Pro
Lys
Ile
470
val

Leu

suis

hyaluronan Tyase

Ser
cys
Asn
val
Ser
70

Thr
Glu
Pro
Ile
Gly
150
Gln
val
Ser
Thr
Thr

230
Asn

Ala
Ser
Thr
Gln
375
Gly
Lys
Thr
Asp
Gly
455
Asp
Ash
Thr

Ser

Gln
Ser
Gln
Glu
55

Ser
Thr
Glu
Ser
Pro
135
Arg
Thr
Glu
Leu
Pro
215
val

Ser

Ala
Ser
Leu
360
Ser
val
Thr
val
Ser
440
Met
Gly
Thr
Tyr

val
520

Ser
Ala
Leu
40

Thr
Glu
Ala
Lys
Gly
120
Ala
Leu
val
Thr
Thr
200
Tyr
Ser

val

Gly
Phe
345
Arg
Asn

Ala

Tyr
425
Ala
Asn
Asn
Leu
Thr

505
Lys

Lys
Leu
25

Pro
Thr
val
Glu
Asnh
105
Asnh

Asn

Asp
Lys
185
Ala
Lys
Pro

Gly

3085seqPCl

Lys
330
Glu
Asn
Asp
Ser
Phe
410
Arg
Tyr
Trp
Trp
Ile
490
Lys

His

Gln
10

Ile
Ser
Pro
Ser
Thr
90

Leu
Trp
val
Ile
val
170
Asp
Glu
Asn
Glu

Gln

Thr Gln
Leu Thr
Asn Trp

Thr Gln
380

Ser Leu

395

Asn Asp

Arg Leu
Tyr His

Leu Tyr
460

Trp Asp

475

Tyr Met

Pro Ile

His Tyr
Ala Leu
Thr Glu

Glu Thr
60

Pro val

75

Leu Ala

val Ala
Lys Glu

Lys Lys
140

Ser Ser

155

Asp Pro

Leu Lys
Gly Lys

Gly Ser
220

Thr Arg

235

Ala Trp
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val
val
Glu
365
Met
Lys
Ile
Glu
Asp
445
Thr
Tyr
His

Ser

Gly
Ser
Thr
45

Thr
Thr
Ser
Asn
Leu
125
Glu
Thr
Asn
Gly
Asp
205
Gln
Lys

Leu

Asp
Thr
350
Asp
Lys
Lys
Asp
Gln
430
Arg
Asn
Glu
Pro

Lys
510

Ile
30

Ala
Glu
Ser
Pro
Gly
110
Ala
Asn
Ala
Lys
Ser
190
Leu
Ala
Leu

Asp

val
335
Glu
Ile
Ala
Trp
Phe
415
Met
Ser
val
Ile
Tyr

495
Phe

Arg
15

Leu
Ser
Ala
Thr
Gln
95

Glu
Ala
Gly
Ser
Arg
175
Gly
Ser
Glu
Lys

Asn

Tyr

Ser
Phe
val

400
Ser

Leu
Tyr
Gly
480
Phe

val

Lys
Gly
Pro
val
Glu
80

Ala
Phe
Thr
Gln
Tyr
160
Tyr
val
Pro
His
val

240
Ile



Ser
Pro
Lys
Ala
305
Gly
Phe
Arg
Asnh
Ala
385
Ile
Tyr
Ala
Asn
Asnh
465
Leu
Thr
Thr
Ser
val
545
Lys
val
Gln
Gln
Leu
625
Arg
Leu
Leu
Tyr
Leu
705
Ala
Phe
Asp
val

Ala

Leu
Glu
val
290
Ala
Lys
Glu
Asn
Asp
370
Ser
Phe
Arg
TYyr
Trp
450
Trp
Ile
Lys
Leu
Lys
530
Arg
Gly
Ala
Leu
Thr
610
val
Ala
val
Ser
Arg
690
Ala
Phe
Thr
Met
Tyr

770
Thr

val
Leu
275
Tyr
val
Thr
Leu
Asnh
355
Ala
sSer
Asnh
Arg
TYyr
435
Leu
Trp
TYyr
Pro
Thr
515
val
Ala
Glu
Tyr
Leu
595
Asnh
Arg
Thr
Arg
Phe
675
Ser
Asp
Asnh
Phe
Asn
755
Leu

val

Glu
260
val
Leu
Ala
Gln
Ile
340
Trp
Gln
Leu
Asp
Leu
420
His
Tyr
Asp
Met
Ile
500
Asnh
Ala
Gly
Gly
Thr

580
Pro

Gly
Gly
Ile
660
val
Leu
Asnh
Asn
Ala
740
Asn
TYyr

Asp

245
Tyr

Gln
Pro
Thr
val
325
val
Glu
Met
Glu
Ile
405
Glu
Asp
Ala
Tyr
His
485
Ser

Pro

Ala
Phe
565
Gly
val
Leu
Glu
Glu
645
Ala
Lys
Lys
Gln
Met
725
Leu
Glu
Asnh

Pro

val
Pro
val
val
310
Asp
Thr
Asp
Lys
Lys
390
Asp
Gln
Arg
Ash
Glu
470
Pro
Lys
val
Leu
Gln
550
Tyr

Ala

Tyr
Leu
630
Ser
Glu
Ala
Ser
Ile
710
Asp
Ser
Asnh
Asp

Tyr

Glu
Glu
Arg
295
Glu
val

Glu

Ala
375
Trp
Phe
Met
Ser
val
455
Ile
Tyr
Phe
Pro
Glu
535
Gly
Arg
Tyr
Gln
Glu

615
Met

Ser
Gln
Tyr
695
Pro
Lys
Met
Arg
Asp

775
Arg

Lys
Thr
280
Pro
Lys

Tyr

Ser
360
Phe
val
Ser
Ala
Leu
440
Tyr
Gly
Phe
val
Ala
520
Gly
Leu
Asp
Gly
Pro
600
Trp
Asp
val
Ala
Leu
680
Lys
Ala
Phe
Tyr
Lys
760
Leu

Leu

Thr
265
Gly
Asp
Asnh
Asp
Gln
345
Leu
Leu
Glu
Lys
Gln
425
Ile
Asnh
Thr
Ser
Pro
505
val
Ala
Thr
Gly
Asnh

585
Thr

Met
Gln
Gln
665
Thr
Asp
Glu
val
Ser
745
Gly
Ser

Pro

3085seqPCl

250
Pro

Gln
Leu
Met
Lys
330
Ala
Ala
Gly
Pro
Ser
410
val
Asp
Glu
Ser
Gln
490
Asp
Gly
Leu
Thr
Ser
570
val
Glu
Glu
Thr
Ala
650
Pro
Ser
Ile
val
Tyr
730
Ser
Trp
His

Gly

Glu
Ile
Thr
Ile
315
Asp
Thr
Asnh
Arg
Thr
395
Ser
val
Leu
Asnh
Arg
475
Glu
Pro
Gly
Arg
Ile
555
Phe
Leu
Phe
Lys
Arg
635
Met
Glu
Asp
Asp
Asp
715
Arg
Arg
Tyr
Tyr

Thr

Thr
Ser
Tyr
300
Arg
Thr
val
Lys
Leu
380
Glu
His
Glu
val
Lys
460
Ala

Glu

Leu
700
Lys
Ser
Thr
Thr
Ser

780
Thr
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Pro
Leu
285
Arg
Pro
Lys
Phe
Arg
365
Asp
Gln
Leu
Asn
Arg
445
ser

val

Thr
Gln
525
Asp
Lys
Asp
Glu
Leu
605
Phe
Arg
Ile
Lys
Phe
685
val
Asp
Ala
Gln
Ala
765
Asn

Thr

Glu
270
Ala

Leu
Leu
Asp
350
Tyr
Ala
Ser
Thr
Pro
430
Lys
Ile
val
Leu
Ile
510
Thr
Ala
Phe
His
Gly
590
Lys
Met
Ser
Leu
Thr
670
Tyr
Asn
Tyr
Gln
Asn

750
Asp

Thr

255
GlIn

Ser
Ala
Ala
Ser
335
Thr
Gln
Gly
Lys
Thr
415
Asp
Gly
Asp
Asn
Thr
495
Arg
Asp
Asp
val
Thr
575
Phe
Glu
Pro
Ile
Arg
655
Lys
Asp
Lys
Ile
Glu
735
Tyr
Gly
Tyr

Lys

Ser
Asn
Asp
Ala
320
Ser
Leu
Ser
val
Thr
400
val
Ser
Met
Gly
Thr
480
Tyr
Lys
Leu
Arg
Asp

560
Asn

Ser
640
Ser
Leu
Ser
Leu
Ala

720
Gly

Met
Trp

Asp



785
Lys Arg Glu

Gly Ala ser

Asn Asn Trp
835
Gly Asn Lys
850
Gln Gly Ala
865
Lys Tyr Ser

val val Thr

Asn GIn Ser
915
Lys Leu Asp
930
Ser Lys Glu
945
Ala GIn Thr

Met Glu Lys

Asp Arg Asp
995
val val Lys
1010
Leu Thr Asp
1025
Arg Ile Ala

Glu Leu Thr

Ala Ala Tyr
1075
Asp Lys Gln
1090
Leu Lys Glu
1105
Ala Ala Glu

Asp Gly
805

GIn Leu

820

Asn Asn

Ile val
Glu Thr

Tyr Tyr
885

Asp Lys

900

Ile Gly

Gln Arg
Glu val
Ser Ser
965
val Asn
980
Leu Gln
Tyr Thr
Ala Gly
Phe Tyr
1045
Lys Ala
1060
Pro Ser
Thr Gly
Asn Gln

Lys Thr
1125

790
Ser

Gly
Ser
Phe
Thr
870
Ile
Thr
Tyr
Thr
Ser
950
Ash
Gln
val
Asp
Leu
1030
Ash
Gly
Thr
Ser

Pro
1110

Gly
Asnh
Leu
Leu
855
Ile
Ash
Gln
val
Gly
935
Ash
Tyr
Ala
val
Thr
1015
Tyr
Pro
Ser
val

val
1095

Glu
Arg
Thr
840
Gly
Glu
Gly
Ser
Phe
920
Lys
Ser
Ala
Ala
Tyr
1000
Ala
Thr
Ser
Ser

Trp
1080

val
Leu
825
Ala
Thr
Ash
Gln
Phe
905
Leu
Trp
Phe
Tyr
Ala
985
Asp
Tyr
Ile
Thr

Leu

3085seqPCl

Thr
810
Ala
Arg
Asp
Arg
Pro
890
Tyr
Asnh
Ser
val
val
970
Ser
Gln
Lys
Gln
Arg

1050
Thr

1065

Lys

val

Glu Lys Thr

Ser Ser Glu val

Lys Pro Ser Lys Pro

1130

795
Leu

Thr
Lys
Ile
Lys
875
val
Met
Gln
Asp
Ser
955
Leu
val
Glu
Leu
Lys
1035
Thr
val
Thr
Glu

Lys
1115

Ala
Ile
Ala
Gln
860
Leu
Asp
Thr
Leu
Ile
940
Leu
val
Lys
Gln

Thr

Ser
Ala
Trp
845
His
Leu
Leu
Asn
Pro
925
Asn
Trp
Pro
Leu

Asn

1005

Asp

1020

val
val
Glu
Met

Lys

Glu
Lys

Met

1085

Glu

1100

Gln

val

Arg Leu Pro

Glu Glu Ala Ser Leu Gly Leu Gly Phe Leu Gly Leu Leu
1140 1145

Ala val val Asp Phe Lys Cys Arg Arg Ser His Ser

1155

<210> 95
<211> 1164
<212> PRT

<213> Streptococcus suis

<220>

<223> hyaluronan lyase

<400> 95

Met Gly Phe Phe Ile Ser

1

5

Tyr Lys val Gly val Cys
20

Thr Arg val Ala Ala Asn

35

Gln Ser Ser Gln Leu val

50

Met Thr Ser Glu val Ser

65

70

Gln
Ser
Gln
Glu

55
Ser

1160

Ser
Ala
Leu
40

Thr

Glu

Lys
Leu
25

Pro
Thr

val

Gln
10

Ile
Ser
Pro

Ser

His
Ala
Thr

Glu

Tyr
Leu
Glu

Thr
60

Gly
Ser
Thr

45
Thr

Pro val Thr

75
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Asp
Met
830
Ile
Gln
Thr
Ser
Gly
910
Thr
Tyr
His
Asn
Leu
990
val
Asp
Gly
Asn

Glu

800
Phe val
815
Asp Phe

val Leu
Ser Ala

Gly Glu
880

Lys Glu

895

Lys Asp

His Ala
Asn Gln

Glu His
960

Gln Ser

975

His Gln

Trp Gly
ITe Thr

Gly Tyr
1040
Gly Ile
1055
Pro Thr

1070
Pro Glu Gly Ser

Glu
val
Gln

Thr

1150

Ile
Ile
30

Ala
Glu

Ser

Lys Gln

His His
1120
Thr Gly
1135
Leu Gly

Arg Lys
15

Leu Gly
Ser Pro
Ala val

Thr Glu
80



Thr
val
Ile
Asn
val
145
Arg
Leu
Arg
Gln
Ile
225
Glu
Ser
Pro
Lys
Ala
305
Gly
Phe
Arg
Asn
Ala
385
Ile
Tyr
Ala
Asn
Asn
465
Leu
Thr
Thr
Ser
val
545
Lys
val
Gln

Gln

Gln
Gln
Ser
Trp
130
Arg
val
Phe
val
Glu
210
Glu
Leu
Leu
Glu
val
290
Ala
Lys
Glu
Asn
Asp
370
Ser
Phe
Arg
Tyr
Trp
450
Trp
Ile
Lys
Leu
Lys
530
Arg
Gly
Ala

Leu

Thr
610

Pro
Ala
Thr
115
Glu
Ile
Ala
Ser
Arg
195
Phe
Gln
Phe
val
Leu
275
Tyr
val
Thr
Leu
Asn
355
Ala
Ser
Asnh
Arg
Tyr
435
Leu
Trp
Tyr
Pro
Thr
515
val
Ala
Glu
Tyr
Leu

595
Asn

ser
Thr
100
Thr
Thr
Asp
val
Tyr
180
Leu

Ala

Phe
Glu
260
val
Leu
Ala
Gln
Ile
340
Trp
Gln
Leu
Asp
Leu
420
His
Tyr
Asp
Met
Ile
500
Asn
Ala
Gly
Gly
Thr
580
Pro

Ile

Ser
85

Lys
Ala

Trp

His
165
Asp
Arg
Tyr
Leu
Glu
245
Tyr
Gln
Pro
Thr
val
325
val
Glu
Met
Glu
Ile
405
Glu
Asp
Thr
Tyr
His
485
Ser
Pro
Ile
Ala
Phe
565
Gly
val

Leu

Thr
Glu

Pro

Gly
150
Gln
val
Ser
Thr
Thr
230
Asn
val
Pro
val
val
310
Asp
Thr
Asp
Lys
Lys
390
Asp
Gln
Arg
Asn
Glu
470
Pro
Lys
val
Leu
Gln
550
Tyr

Ala

Tyr

Met
Ser
val
455
Ile
Tyr
Phe
Pro
Glu
535
Gly
Arg
Tyr
Gln

Glu
615

Ala
Lys
Gly
120
Ala
Leu
val
Thr
Thr
200
Tyr
Ser
val
Lys
Thr
280
Pro
Lys
Tyr
His
Ser
360
Phe
val
Ser
Ala
Leu
440
Tyr
Gly
Phe
val
Ala
520
Gly
Leu
Asp
Gly
Pro

600
Trp

Glu
Asn
105
Asn
Asn
His
Asp
Lys
185
Ala
Lys
Pro
Gly
Thr
265
Gly
Asp
Asn
Asp
Gln
345
Leu
Leu
Glu
Lys
Gln
425
Ile
Asn
Thr
Ser
Pro
505
val
Ala
Thr
Gly
Asn

585
Thr

3085seqPCl
Thr Leu Ala

90
Leu

Trp
val
Ile
val
170
Asp
Glu
Ash
Glu
Gln
250
Pro
Gln
Leu
Met
Lys
330
Ala
Ala
Gly
Pro
Ser
410
val
Asp
Glu
Pro
Gln
490
Asp
Gly
Leu
Thr
Ser
570
val
Glu

Glu

val
Lys
Lys
Ser
155
Asp
Leu
Gly
Gly
Thr
235
Ala
Glu
Ile
Thr
Ile
315
Asp
Thr
Asn
Arg
Thr
395
Ser
val
Leu
Asn
Arg
475
Glu
Pro
Gly
Arg
Ile
555
Phe
Leu
Phe

Lys

Ala
Glu
Lys
140
Ser
Pro
Lys
Lys
Ser
220
Arg
Trp
Thr
Ser
Tyr
300
Arg
Thr
val
Lys
Leu
380
Glu
His
Glu
val
Lys
460
Ala
Glu
Thr
Asn
Glu
540
Met
Ile
Ile
Ala

Ala
620
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Ser
Asn
Leu
125
Glu
Thr
Asn
Gly
Asp
205
Gln
Lys
Leu
Pro
Leu
285
Arg
Pro
Lys
Phe
Arg
365
Asp
Gln
Leu
Asn
Arg
445
Ser
val
Ile
Thr
Gln
525
Asp
Lys
Asp
Glu
Leu

605
Phe

Pro
Gly
110
Ala
Asn
Ala
Lys
Ser
190
Leu
Ala
Leu
Asp
Glu
270
Ala
Ile
Leu
Leu
Asp
350
Tyr
Ala
Ser
Thr
Pro
430
Lys
Ile
val
Leu
Ile
510
Thr
Ala

Phe

Gly
590
Lys

Met

Gln
95

Glu
Ala
Gly
Ser
Arg
175
Gly
Ser
Glu
Lys
Asn
255
Gln
Ser
Ala
Ala
Ser
335
Thr
Gln
Gly
Lys
Thr
415
Asp
Gly
Asp
Asn
Thr
495
Arg
Asp
Asp
val
Thr
575
Phe
Glu

Pro

Phe
Thr

Tyr
160
Tyr
val
Pro
His
val
240
Ile
Ser
Asn
Asp
Ala
320
Ser
Leu
Ser
val
Thr
400
val
Ser
Met
Gly
Thr
480
Tyr
Lys
Leu
Arg
Asp

560
Asn



Leu
625
Arg
Leu
Leu
Tyr
Leu
705
Ala
Phe
Asp
val
Ala
785
Lys
Gly
Asn
Gly
Gln
865
Lys
val
Asn
Lys
Ser
945
Ala
Met
Asp
val
Leu
1025
Arg
Glu
Ala
Asp

Leu
1105

val
Ala
val
Ser
Arg
690
Ala
Phe
Thr
Met
Tyr
770
Thr
Arg
Ala
Asn
Asn
850
Gly
Tyr
val
Gln
Leu
930
Lys
Gln
Glu
Arg
val

1010
Thr

Arg
Thr
Arg
Phe
675
Ser
Asp
Ash
Phe
Ash
755
Leu
val
Glu
Ser
Trp
835
Lys
Ala
Ser
Thr
Ser
915
Asp
Glu
Thr
Lys
Asp
995
Lys

Asp

Gly
Gly
Ile
660
val
Leu
Ash
Ash
Ala
740
Asnh
Tyr
Asp
Asp
Gln
820
Ash
Ile
Glu
Tyr
Asp
900
Ile
Gln
Glu
Ser
val
980
Leu
Tyr

Ala

Ile Ala Phe

Leu

Ala

Thr

Tyr

1075

Glu
Glu
645
Ala
Lys
Lys
Gln
Met
725
Leu
Glu
Asn
Pro
Gly
805
Leu
Asn
val
Thr
Tyr
885
Lys
Gly
Arg
val
Ser
965
Asn
Gln
Thr
Gly

Tyr
1045

Leu
630
Ser
Glu
Ala
Ser
Ile
710
Asp
Ser
Asn
Asp
Tyr
790
Ser
Gly
Ser
Phe
Thr
870
Ile
Thr
Tyr
Thr
Ser
950
Asn
Gln
val
Asp
Leu

1030
Asn

Lys Ala Gly

1060

Pro Ser Thr

Lys GIn Thr Gly Ser

1090

Lys Glu Asn GlIn Pro

1110

Met Asp
His val
Ser Ala

Gln Leu
680

Tyr Lys

695

Pro Ala

Lys Phe
Met Tyr

Arg Lys
760

Asp Leu

775

Arg Leu

Gly Glu
Ash Arg

Leu Thr
840

Leu Gly

855

Ile Glu

Asn Gly
Gln Ser

val Phe
920

Gly Lys

935

Asn Ser

Tyr Ala
Ala Ala

val Tyr
1000

Thr Ala

1015

Tyr Thr

Pro Ser
Ser Ser

val Trp
1080

val Glu

1095

Ser Ser

Ala Ala Glu Lys Thr Lys Pro Ser

1125

Glu Glu Ala Ser Leu Gly Leu Gly

Ala val val Asp Phe Lys Cys Arg
1155 116

1140

3085seqPCl
Met Thr Arg Gly Arg
635
Gln Ala Met Glu Ile
650
Gln Pro Glu GIn Lys
665
Thr Ser Asp Thr Phe
685
Asp Ile Asp Leu Vval
700
Glu val Asp Lys Asp
715
val Tyr Arg Ser Ala
730
Ser Ser Arg Thr Gln
745
Gly Trp Tyr Thr Ala
765
Ser His Tyr Ser Asn
780
Pro Gly Thr Thr Thr
795
val Thr Leu Ala Ser
810
Leu Ala Thr Ile Ala
825
Ala Arg Lys Ala Trp
845
Thr Asp ITe Gln His
860
Asn Arg Lys Leu Leu
875
GIn Pro val Asp Leu
890
Phe Tyr Met Thr Asn
905
Leu Asn GIn Leu Pro
925
Trp Ser Asp Ile Asn
940
Phe val Ser Leu Trp
955
Tyr val Leu val Pro
970
Ala Ser val Lys Leu
985
Asp GIn Glu GIn Asn
1005
Tyr Lys Leu Thr Asp
1020
Ile Gln Lys val Glu
1035
Thr Arg Thr val Lys
1050
Leu Thr val Glu Met
1065
Lys val Thr Met Pro
1085
Lys Thr Glu Lys Glu
1100
Glu val Lys GIn val
1115
Lys Pro Arg Leu Pro
1130
Phe Leu Gly Leu Leu
1145

Arg Ser His Ser
0
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Ser Ile Ser
640
Leu Arg Ser
655
Thr Lys Leu
670
Tyr Asp Ser

Asn Lys Leu

Tyr Ile Ala
720
GIn Glu Gly
735
Asn Tyr Glu
750
Asp Gly Met

His Tyr Trp

Thr Lys Asp
800
Asp Phe val
815
Met Asp Phe
830
Ile val Leu

Gln Ser Ala

Thr Gly Glu
880
Ser Lys Glu
895
Gly Lys Asp
910
Thr His Ala

Tyr Asn Gln

His Glu His
960
Asn GIn Ser
975
Leu His Gln
990
val Trp Gly

Asp Ile Thr

Gly Gly Tyr
1040
Asn Gly Ile
1055
Glu Pro Thr
1070
Glu Gly ser

Glu Lys GIn

val His His
1120
GIn Thr Gly
1135
Thr Leu Gly
1150



<210> 96
<211> 80
<212> PR

<213>

<220>

<223>

<400> 96

Met
1
Leu
Pro
Glu
Ash
65
Met
Ile
Arg
Glu
Ile
145
Trp

Leu

val
Thr
225
Met
Pro
Gly
Asn
Ser
305
Ile
Met
val
Asp
Thr
385
Thr
Lys
val

Arg

TYyr
Phe
Gln
Asn
50

Met
Thr
Asp
Leu
Asn
130
Asn
Gln
Leu
Leu
Ser
210
Gly
Leu
Ala
Ser
val
290
Pro
Asn

val

2
T

Met
Leu
Tyr
35

Tyr
val
Pro
Lys
Phe
115
Asnh
Gln
Trp
Phe
Asn
195
Pro
Gly
Glu
val
Phe
275
Leu
Trp
Gln
Asnh
Leu
355
Asp
Asp
Gln
Pro
Arg

435
Gly

Ile
Phe
20

Leu
Leu
Thr
Gln
Asp
100
Thr
Gln
Asn
Glu
Asp
180
Ala
Gly
Asn
Asnh
Ile
260
Leu
Leu
Ser
Ser
Gly
340
Asnh
Lys
Thr
Ala
Leu
420
Arg

Asn

Vibrio fischeri

Lys
5

Thr
Pro
Gly
Ser
Pro
85

Thr
Met
Leu
Phe
Leu
165
Asp
Thr
Ala
Arg
Ash
245
Glu
Gln
Gly
Met
Tyr
325
Arg
Ile
Asn
Tyr
Ala
405
Ile
Thr

Tyr

hyaluronan lyase

Lys
Gly
Ser
Asp
Thr
70

Ash
Thr
Ala
Met
Tyr
150
Ala
Ile
Arg
Ala
Thr
230
Ser
Tyr
His
Gly
Asp
310
Glu
Ser
val
Lys
Gln
390
Gln
Gly
Asp

Glu

Asn
Asp
Pro
55

Asn
Ala
Leu
Lys
Leu

135
Phe

Lys
Tyr
Glu
215
Asp
Glu
val
Ser
Leu
295
Ash
Pro
Ile
Ash
Gln
375
Asnh
His
Asnh
Trp

cys

Arg
Ala
Phe
40

Ala
Ser
Ser
Gly
Ala
120
Ash
val
Pro
Asp
Phe
200
Ser
Ash
Glu
Ser
Asp
280
Gly
Gln
Leu
Ser
Ser
360
Leu

Phe

Phe

Ala
440
Met

Leu
Tyr

25
Glu

Ser
Gly
Pro
105
Tyr
Asp
Asnh
Lys
Asn
185
Thr
Thr

Ala

Glu
265
Ile

Thr
Leu
Arg
345
Met
Ser
Phe
val
Ser
425
Phe

Asn

3085seqPCl

(strain ATCC 700601 /

Asn Thr
10
Ala Ala

Gln val
Thr Phe

Ala Gln
75

Ile Trp

90

Asn Ile

Arg Leu
ITe Met

Gln Leu
155

Asp Ile

170

Tyr Gln

Pro Asp
Asn Pro

Gln val
235

ser Gln

250

Gly Asp

Ala Tyr
GIln Met

ITe Ser
315

Tyr Lys

330

Ser Ala

Leu Phe
Ser Leu
Asp Lys
395
Asn Asp
410

Tyr Pro
Ala Leu

Gly Glu
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ES114)

Ile
Lys
Arg
Asp
60

Lys
Asp
Arg
Arg
Thr
140
Glu
His
Thr
Pro
Asn
220
val
Ala
Gly
Asn
Asn
300
Asn
Gly
Glu
Tyr
Ile
380
Ile
Pro
Ser
Ala

Asn

Ala
Asn
Glu

45
Gln

Asp
Asn
Asp
125
Ala
Tyr

Asn

Thr
205
Tyr
Leu
Ile
Tyr
Gly
285
Ala
val
Ala
Gln
Thr
365
Lys
Tyr
Thr
Met
Met

445
Leu

Leu
Thr
30

Asn
Thr
Trp
Leu
ser
110
Gly
Met
Gly
Ile
Ile
190
His
Arg
Ile
Ala
Tyr
270
Thr
val
Tyr
Met
Asn
350
Asn
Thr
Tyr
val
Asp
430
His

Lys

Ser
15

Gln
Trp
Leu
Asp
Pro
95

Tyr
Asn
Asn
Asn
Leu
175
Thr
Leu
Glu
Arg
Ala
255
Thr
Tyr
Ala
Asn
Met
335
His
Gly
Gln
val
Ser
415
Arg
Ser

Gly

Met
Thr
Ala
Lys
Ser
80

Leu
Gln
Leu
Tyr
Trp
160
val
Asnh
Gly
Ser
Gly
240
Leu
Asp
Gly
Gly
Ile
320
Asp
Asp
Pro
Ile
Ser
400
Leu
Ile
Tyr

Trp



Phe
465
Tyr
Thr
Gly
Ash
Ser
545
Gly
Glu
Glu
Arg
Pro
625
Asp
Thr
Asnh
Thr
Leu
705
Thr

Glu

Glu

Asn
785
Gln

450
Thr

Thr
val
Asn
TYyr
530
Ala
Ser
Asn
Gln
Asn
610
Lys
Ile
Leu
Gln
val
690
Asn
Asp
Ser
Asp
Asp
770
Thr

Asp

<210> 97

<211>
<212>
<213>

<220>

<223>

<400> 97

Met
1
Glu

Ala
Ala
Asn

65
Leu

Gly
His

Glu

Leu

Gly
Gly
Asp
val
515
Gly
Tyr
Asnh
Arg
Ala
595
Lys
Thr
Gly
Thr
Asnh
675
Leu
Ile
Thr
Ser
Ser
755
Ile

Ser

517
PRT
Synechococcus

Ala
Thr

Glu

Leu

Asp
Tyr
sSer
500
Asn
Ile
Lys
Ile
Lys
580
Ala

Thr

Asn
Gln
660
Asn
Arg

Ile

Asn
740
val
Glu

Gly

Gly
Trp
485
Gln
Thr
Ala
Ser
Lys
565
Arg
Leu
Leu
Ser
Ser
645
val
Asp
Gln
Ala
Thr
725
Thr
Asnh
Asnh

Leu

Met
470
Pro
Ile
Asnh
Gly
Trp
550
Asp
Leu
Pro
Ala
Ile
630
Lys
Asp
Thr
Asp
Ala
710
Leu
Phe
Phe
Arg

Gln
790

sp.

hyaluronan Tyase

Pro Ala Ile

Thr
20

Leu
val
Glu

Arg

5
Arg

Phe
Ala
Ile

Gly
85

Pro
Glu
Ala
Phe

70
Arg

455
Ile

Thr
Met
Met
Met
535
Phe
Gln
Ala
Tyr
Ash
615
Ser
Gly
Gln
val
Glu
695
Ash
Asnh
Thr
Thr
val

775
Gly

Tyr
val
Ala
Gln
520
Gln
Met
Ser
Glu
Gln
600
Ser
Gln
Asp
Ala
Gln
680
Gln
Ash
Ser
val
Phe
760
val

Gln

(strain

Pro
Asn
Gln
Leu
55

Leu

Phe

Lys
Ser
Thr
40

Glu
Arg

Glu

Leu
Asnh
Asp
505
Trp
Phe
Phe
Ash
Thr
585
Gly
Asp
Ash
val
Asp
665
Asnh
Ala
Trp
Met
Ala
745
Asp
Leu

Ser

3085seqPCl

Tyr
Ala
490
Cys
val
Tyr
Asp
Ala
570
Lys
Ala
Leu
Asp
Ser
650
Tyr
Tyr
His
Lys
Met
730
val
Lys
Asn

Tyr

RCC307)

val
Gly
25

Leu
Ser
Asp

Ile

Pro
10

Glu
val
Ser
Asnh

val
90

Asn
475
Ser
Ser
Gly
Asnh
Ash
555
Asnh
Leu
Pro
Ser
val
635
Asp
Gln
Ala
Ala
Asn
715
Gly
Ser
Gln
Gly

ser
795

Arg
Ser
Asn
val
val

75
Arg

460
Asp

Arg
Gly
ser
Trp
540
Glu
Asn
Phe
Ala
Tyr
620
Asp
Ser
Tyr
Gln
val
700
Asn
Phe
Glu
Gly
Thr

780
Phe

Ser
Glu
val
His
60

Pro

His
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Gln
Met
Glu
Thr
525
Ser
val
Ile
Ile
Thr
605
val
Gly
Tyr
Ala
His
685
Gln
Pro
Met
Pro
Ile
765
Thr

Gln

Pro
val
Arg
45

Asp
val

Phe

Leu
Pro
Arg
510
Ser
Asp
val
Thr
Asp
590
Phe
Met
Asn
Leu
Leu
670
Pro
Glu

val

Ile
750
val
Leu

val

Ser
val
30

Gly
Ser
Met

Leu

Asp
Gly
495
val
Leu
Thr
Met
Thr
575
Gly
Ser
Leu
Trp
Gln
655
Leu
Asp
Asn
Asn
Lys
735
Gln
Ile
Thr

Thr

Lys
15

Arg
Gln
Glu
val

Asp
95

His
480
Thr
Gly
Asn
Leu
Leu
560
Ile

Thr

Thr
Ser
640
Ala
Pro
val
Thr
Ile
720
Glu
Thr
Lys
Ile

Ile
800

Ser
Gln
Leu
Leu
Tyr

80
Leu



Cys Leu

Thr Ser

Arg Ser
130
val Leu

145

Thr Ser

Leu Gln

Ala Phe

val Glu
210
Ser Leu

225

Leu Glu

Asn His

Pro Thr

Gln Pro
290
Gly Gly

305

Phe Tyr

Gly Pro

His Leu

Gln Asp
370
Trp Ser

385

Ala Ala

Leu Leu

Gln Leu

Pro Thr
450
Thr ITe

465

Gln Asp

Ser Phe

Phe Leu

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

<220>
<223>

<400>

98
10

Glu
Phe
115
Ile
Cys
Pro
Pro
Met
195
val
val
Leu
Tyr
Glu
275
Glu
Tyr
Ser
Gln
Met
355
Glu
Tyr
Ala
Leu
Ash
435
Gly
val
val
Gln

Lys
515

21

PRT .
Proteus vulgaris

Leu
100
val
Gly
Trp
Lys
Ser
180
Ile
Leu
Glu
Thr
Trp
260
Gln
val
Leu
Leu
Gln
340
Ala
Trp
His
val
Gly
420
Gln
Thr
Gly
Lys
Asp

500
Asn

Gln
Glu
Arg
Met
val
165
Phe

Asp

Asn
Leu
405
Gln
Leu
Trp
Phe
Leu
485
Gln

Tyr

Ser

Glu

Tyr
150
Gln
Tyr
Arg
Phe

Gly
230

g Thr

Thr
Gly
Pro
Gly
310
Asn
Ala
Met
Thr
Gly
390
Met
Thr
Pro
val
Leu
470
Leu

His

Arg
Asp
Thr
135
val
Arg
Glu
Pro
Gly
215
Gly
Trp
Ser
Asp
His
295
Asn
Ala
Leu
Pro
Asn
375
Gly
His
Arg
Arg
Gly
455
Leu
Asp

Glu

Ser
Asp
120
Ser
Arg
Ala
Pro
Met
200
Cys
His
Met
Lys
Tyr
280
Trp
Met
Leu
Phe
Met

360
Thr

Gln
Thr
Gln
440
Gln
Leu
Leu

Lys

Tyr
105
Lys
val
Ala
val
Pro
185
Asp
Leu
Gly
Arg
Thr
265
Gln
Leu
Arg
Gly
Arg
345
Arg
Gly
Trp
Arg
Met
425
Gln
Gln
His
Asp

Ser
505

3085seqPCl

Arg
Ile
Asp
Ser
Gln
170
val
val
Lys
Gly
Asp
250
Met
Ser
Gln
Thr
Ser
330
Leu
Ile
Met
Pro
Leu
410
Leu
Trp
Ala
His
Asp

490
Ser

chondroitin-sulfate-ABC endolyase

98

Thr
Leu
Ala
Gly
155
Leu
Leu
Trp
Ser
Pro
235
Leu
Gln
Arg
Glu
Gly
315
Leu
val
Cys
Asp
Ser
395
Tyr
Glu
Ala
Arg
Leu
475
val

Thr

Arg
Ala
Ser
140
Asp
Leu
Phe
Gly
Cys
220
Leu
Arg
val
Asnh
Trp
300
Arg

Phe

His
Pro
380
Leu
Pro
Glu
Glu
Ile
460
Met
Gly

Asp

Gly
Asp
125
Leu
Thr
Leu
val
Ala
205
Cys
Ile
val
Leu
Glu
285
Leu
Pro

Gly

Pro
365
Lys
Leu
Asn
Cys
Tyr
445
Asn
Arg

Pro

val
110
Tyr
Trp
Ser
Asp
Pro
190
Pro
Gln
Gln
Tyr
Arg
270
Phe
Asp
Asp
Leu
Asn
350
Pro
Asn
Trp
Asp
Tyr
430
Phe
Gln
Lys
Leu

Arg
510

Phe
Gly
Trp
Tyr
Leu
175
Asp
Leu
Leu
Gln
Leu
255
Arg
Asn
Asp
Phe
Leu
335
Arg
Met
Trp
Pro
Asp
415
Trp
Asp
Thr
Ala
Arg

495
Lys

Pro

Pro
Gly
160
val
Cys
Glu
Met
Arg
240
Leu
Arg
val
Arg
Arg

320
Thr

Asp
Pro
Met
400
Leu
Gln
Gly
Trp
Pro
480
Leu

Ser

Met Pro Ile Phe Arg Phe Thr Ala Leu Ala Met Thr Leu Gly Leu Leu

1

5

10

15

Ser Ala Pro Tyr Asn Ala Met Ala Ala Thr Ser Asn Pro Ala Phe Asp
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Pro
Pro
Asp
65

Gly
Lys
Phe
Phe
val
145
Ash
Ser
Asp
Tyr
Ser

225
His

Lys
Asp
Gly
305
Asn
Gly
Glu
Met
val
385
Thr
val
Asp
Leu
Lys
465
Leu
Thr
Phe
Ser
Ala

545
His

Lys
Leu
50

Lys
Gly
Glu
Trp
Gly
130
Lys
Asp
Asp
Ser
Ile
210
Asp
Asn
Asp
Glu
Phe
290
Arg
Leu
Asn
Lys
Thr
370
Thr
Leu
Tyr
Met
Ser
450
Arg
Thr
Ala
Lys
val
530
Trp

Pro

Asn
35

Ala
Arg
sSer
Ala
Leu
115
Glu
Leu
Leu
Gly
Ile
195
Asp
TYyr
val
Leu
Thr

275
Asp

Asn
Tyr
Asp
355
Lys
Thr
Leu
Asp
Lys
435
Arg
Ile
Gln
Trp
Asn
515
Gly
Ile

Phe

20
Leu

Asp
sSer
sSer
Ser
100
TYyr
Lys
Asp
Glu
Thr
180
Arg
Arg
Gln
Lys
Ile
260
Asn
Ala
Leu
Ser
Thr

340
Pro

His
Met
Ser
420
val
Gln
Asnh
val
Arg
500
Ala
Glu
TYyr

Asn

Met

Phe

Phe
85

Lys
Ash
Leu
Phe
Asnh
165
Gln
Phe
Ile
val
Pro
245
Arg
Leu

Leu

Gln
325
Thr
Thr
Leu
His
Ser
405
Leu

Ser

Leu
Pro
485
H1s
Ser
Ser
Ser

Ser

Gln
Ser
Met
70

Thr
Ala
Glu
Ile
Thr
150
Arg
Asp
Lys
Met
Lys
230
Gln
Gln
Ala
Ash
Thr
310
Asp
Leu
Gln
Leu
Trp
390
Asp
Leu
Ala
Leu
val
470
Pro
Glu
Gln
Gly
Asn

550
Pro

Ser
Ser
55

Gly
Leu
Trp
Lys
Ser
135
Gly
Glu
Ser
Ala
Phe
215
Thr
Leu
Arg
Leu
Ile
295
Asp
Lys
Met
Lys
Asp
375
Gly
Ala
Trp
Asp
Ala
455
Ash
Gly
Gly
Leu
Trp
535
Pro

Ser

Glu
40
Asp

Asn

Gly
Pro
120
Thr
Trp

Met

Pro
200
Ser
Arg
Pro
Leu
Glu
280
His
Lys
Gln
Phe
Ala
360
Gln
Tyr
Leu
Tyr
Ser
440
Leu
Thr
Gly
Asn
Ile
520
Asnh
Glu

Leu

25
Ile

Lys
Gln
Lys
Arg
105
Ile
Ser
Arg
Thr
Gly
185
Ser
val
Leu
val
Ile
265
Glu
Thr
Gln
Leu
Asnh
345
Gln
Gly
Ser
Lys
Ser
425
Ser
Leu
Phe
Lys
Tyr
505
Tyr
Asn
val

Lys

3085seqPCl

Tyr
Asn
Ser
Lys
90

Ser
Asp
Glu
Ala
Leu
170
Arg
Asn
Asp
Ser
Thr
250
Asnh
Asn
Leu
Ile
Phe
330
Ile
Leu
Phe
Ser
Glu
410
Arg
Asp
Leu
Ser
Asp
490
Pro
Leu
Leu
Gly

Ser

His
Ser
Leu
75

Leu
Ser
Gly
Ala
val
155
Asn
Ser
val
Asp
Glu
235
Pro
Glu
Ile
Ala
Ile
315
Asp
Ser
Lys
val
Arg
395
Ala
Glu
Leu
Leu
His
475
Gly
Gly
Leu
Lys
Leu

555
val

Phe
Ile
60

Leu
Ile
Thr
Tyr
Gln
140
Gly
Ala
Leu
sSer
Ala
220
Pro
Glu
Phe
ser
Asn
300
Ile
Asn
Arg
Gln
Lys
380
Trp
Asn
Phe
Asp
Glu
460
Tyr
Leu
Tyr
Arg
Lys
540
Pro

Ala
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Ala
45

Leu
Trp
val
Pro
Leu
125
Ala
val
Thr
Gly
Gln
205
Arg
Glu
Asn
val
Lys
285
Gly
Tyr
Tyr
Ala
Met
365
Gly
Trp
Leu
Lys
Tyr
445
Pro
Ile
Arg
Ser
Asp
525
Ala
Leu

Gln

Gln
Thr
Lys
Pro
val
110
Thr
Gly
Ser
Asn
Ala
190
Gly
Tyr
Ile
Leu
Gly
270
Leu
Gly
Gln
val
Tyr
350
Tyr
Ser
Tyr
Gln
Ser
430
Phe
Asp
Thr
Pro
Phe
510
Thr
Met
Ala

Gly

Asn
Leu
Trp
Thr
95

Phe
Ile
Phe
Leu
Thr
175
Lys
Glu
Gln
Gln
Ala
255
Gly
Lys
Thr
Pro
Ile
335
val
Leu
Ala
Ile
Thr
415
Ser
Asn
Asp
Gly
Asp
495
Pro
Pro
val
Gly

Tyr

Asn
Ser
Lys
80

Asp
Ser
Asp
Lys
Asn
160
Ser

val

Trp
Phe
240
Ala
Glu

Ser

Glu
320
Leu
Leu
Leu
Leu
Ser
400
Gln
Phe

Thr

Ala
480
Gly
Ala
Phe
Ser
Arg

560
Tyr



Trp
Ile
Phe
Phe
625
Thr
Lys
val
Asp
Asp
705
Gly
Phe
Thr
Gly
Leu
785
Gly
Asp
Glu
Asn
Ser
865
Ala
Asn
Leu
Ser
Met
945
Asp
val
Lys

Phe

Leu
TYyr
Gly
610
Asn
Leu
Asp
Ser
Trp
690
Leu
Phe
Asn
Ala
ser
770
Phe
Gln
Trp
Lys
Arg
850
Thr
Thr
Gly
Asp
Ile
930
Thr
Leu
Thr
Tyr

Gly
1010

<210> 99
<211> 70
<212> PR

<213>

<220>

<223>

<400> 99

Ala
Leu
595
Glu
Gly
Lys
Asn
Asnh
675
Asnh
Asp
Ser
Leu
Lys
755
Asnh
Gln
Lys
Leu
val
835
Gln
Arg
Pro

Leu

0
T

Met
580
Ala
Thr
Gly
Ala
Arg
660
Gly
Arg
sSer
Gly
Ile
740
Lys
Ile

His

Ile
820
Asnh
Pro
Pro
Glu
TYyr
900
Leu
Asp
Arg
Met
Asnh
980
val

Pro

Met
Pro
Thr
725
Tyr
Ser
Asn
Ala
Glu
805
Asp
val
Thr
Lys
Lys
885
Gln
Ser
Lys
Gln
Thr
965
Gly
Ser

Gln

Ala
Ser
Thr
Phe
630
Ash
Gly
Gln
Glu
Lys
710
Ser
Pro
val
Ser
Ile
790
Ash
Ser
Ser
Glu
Asp
870
Met
val
Asnh
Trp
Lys
950
Arg
Lys
Gly

Glu

Lys
Asp
Pro
615
Gly
Thr
Arg
Leu
Gly
695
Pro
Ser
Ala
Leu
Ser
775
Thr
Met
Ash
Arg
Gly
855
Ala
Gly
Leu
val
Ile
935
Asp
Gln
Trp
Asp

Ile
1015

Pedobacter heparinus

chondroitin AC lyase

Ser Ser
585

Lys Thr

600

Ala Ser

Ile His
Asn val

Tyr Gln
665

Ser Gln

680

Ala Thr

His Thr
Leu Glu

Asn Leu
745

Ala Ala

760

Asp Lys

Pro Thr
Pro Tyr

Gly Asn
825

Gln His

840

Asn Phe

Ser Tyr
Glu Met

Arg Lys
905

Thr Gly

920

Lys Lys

Thr Leu
Lys Ala

Gln Ser
985
Asn Thr
1000
Lys Leu

3085seqPCl

570
Pro

Gln
Leu
Arg
Trp
650
Ser
Gly
Thr
Leu
Gly
730
Glu
Asp
Asnh
Leu
Gln
810
Gly
Gln
Ser
Glu
Ala
890
Asp
Tyr
val
Ile
Ala
970
Ala
Glu

Ser

Asp
Asn
Pro
Trp
635
Ser
His
Tyr
Ile
Met
715
Gln
Arg
Asn
Lys
Asn
795
Thr
Tyr
val
Ser
Tyr
875
Gln
Lys
Ala
Asn
val
955
Thr
Asp
Leu

Pro

Lys
Glu
Gln
620
Gln
ser
Gly
Gln
His
700
Gln
Tyr
Phe
His
Asn
780
Thr
Thr
Leu
Ser
Ala
860
Met
Lys
Asp
Phe
Lys
940
Ser
Pro
Lys
Thr

Leu
1020
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Thr
sSer
605
Gly
Asp
Glu
val
Gln
685
Leu
Arg
Gly
Asp
Leu
765
val
Leu

Leu

Ala
845
Trp
val
Phe
val
Tyr
925
Pro
Ala
val
Asn
Phe

1005
Pro

Leu
590
Thr
Phe
Lys
Ile
Ala
670
Glu
Pro
Gly
Met
Pro
750
Ile
Glu
Trp
Gln
Thr

830
Glu

Phe
Arg
His
910
Gln
Ala
val
Thr
ser

990
Thr

575
Ala

Ala
Tyr
Met
Tyr
655
Gln
Gly
Leu
Glu
Met
735
Asn
Phe
Thr
Ile
Gln
815
Gln
Asn
Asp
Leu
Glu
895
Ile
Pro
Ile
Thr
Ile
975
Glu

Ser

Ser
Ile
Ala
val

640
Asn

Trp
Lys
Arg
720
Ala

Phe

Thr
Ash
800
Gly
Ala

Lys

Asp
880
Asn

Ala
val
Pro
960
Asn
val

Tyr



Met
Pro
Lys
val
Asp
65

His
Ser
Phe
Asn
Arg
145
Glu
Thr
Glu
Phe
His
225
Gly
Ser
Leu
Gly
Leu
305
Asp
Glu
Arg
Arg
Asp
385
Met
Tyr
Asn
Tyr
Phe
465
Pro
val
Lys

Phe

Lys
Ala
Arg
Ala
val

Leu

Lys
Glu
130
Tyr
Arg
Asp
Ala
val
210
Gly
val
Thr
Lys
val
290
Leu
Ala
Pro
Pro
Ser
370
Gly
Pro
Leu
Asp
Ala
450
Asp
Glu
Ile
Ala

Pro
530

Lys
Leu
val
35

Glu
Pro
Leu
Tyr
Tyr
115
Ile
Gly
Met
Ile
Leu
195
His
Pro
Leu
Glu
Ala
275
Ser
val
Ile
Tyr
Ala
355
Glu
Ala
val
Thr
Phe
435
Leu
Lys
Asnh
Ser
Gln

515
Glu

Leu
Leu
20

Met
Lys
Tyr
Gln
Tyr
100
Trp
Ala
Lys
Lys
Ala
180
Leu
Tyr
Gln
Lys
Lys
260
Ile
Arg
Ala
Ala
His
340
Tyr
Ser
Thr
Trp
Asp
420
Ala
Asp

Glu

Thr
500
Gly

Gly

Phe
Ile
Leu
Asn
Lys
Leu
85

Gly
Tyr
Thr
Lys
Arg
165
Leu

Ser

Leu
Leu
245
Leu
Arg
Pro
Lys
Arg
325
His
Ser
Gly
Asn
Glu
405
Arg
Gly
Tyr
Ile
Thr
485
Ala
Gln

Ala

val
Ala
Asp
Leu
Asp
Glu
Asp
Asp
Pro
Pro
150
Gly
His
Phe
Glu
Gln
230
Ala
Ala
Gly
Asp
Met
310
Thr
Gln
Phe
Asn
Ile
390
Trp
Pro
Gly
Asp
val
470
Thr
Gly
Phe

Asn

Thr
Gln
Leu
Asn
55

Asp
Thr
Asp
Ser
Gln
135
Leu
Glu
Tyr
Ala
Gly
215
Ile
Asn
Ile
Ser
Ile
295
Ile
Asp
Phe
Asn
Lys
375
Gln
Asp
Leu
val
Ser
455
Cys
Thr
Lys
Trp

Leu
535

Cys
Gln
Lys
40

Thr
Ala
Ile
Lys
Asp
120
Ala
Asp
Pro
Phe
val
200
Leu
Ser
Tyr
Phe
Tyr
280
Leu
Asp
Ser
Trp
val
360
Glu
Leu
Lys
Thr
Ser
440
Leu
Leu
Leu
Thr
Leu

520
Ser

Ile
Thr
25

Lys
Leu
Met
Ile
val
105
Pro
Leu
Glu
Glu
Tyr
185
Lys
Gln
Ser
val
Ser
265
Met
Ash
Leu
Thr
Ash
345
Arg
Ash
Arg
Ile
Lys
425
Asp
Gln
Gly
Ash
Gly
505
Leu

Leu

3085seqPCl

val
10

Gly
Pro
Gln
Thr
Gln
90

Phe
Lys
Gly
Ala
Lys
170
Arg
Glu
Tyr
Tyr
Arg
250
Lys
Asp
Lys
Lys
val
330
Gly
Met
Leu
Gly
Pro
410
Leu
Gly
Ala
Ala
Gln
490
Arg
His

Ser

Phe

Phe

Ser

Thr Ala Glu

Leu
Pro
Asn
75

Ala
Asp
Ser
Glu
Leu
155
Lys
Ala
Leu
Asp
Gly
235
Asp
Tyr
Phe
Lys
His
315
Ala
Asp
val
Leu
Pro
395
Gly
Trp
val
Lys
Gly
475
Ser
Gly
Asp

Thr

Arg
Asp
60

Trp
Tyr
Gln
Arg
Met
140
val
Thr
Leu
Phe
Tyr
220
Ala
Thr
Tyr
Asn
Ala
300
Thr
Ala
Tyr
Ser
Gly
380
Glu
Ile
Gly
Tyr
Lys
460
Ile
Trp
Lys
Ala

Gln
540
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Asn
45

Gly
Leu
Ile
Ile
Asn
125
Leu
His
Gly
Leu
Tyr
205
Ser
val
Pro
Arg
val
285
Glu
Glu
Gly
val
Lys
365
Arg
Tyr
Thr
Glu
Gly
445
Ala
Asn
Leu
Ile
Ile

525
Ser

Ile
Leu
Met
ser
Pro
Glu
Ser

110
Trp

Lys
Ala
Thr
190
Pro
Tyr
Phe
Tyr
Asp
270
Glu
Lys
Glu
Tyr
Gln
350
Arg
Tyr
Tyr
Ser
Gln
430
Ala
Trp
Ser
Asn
Thr
510
Gly

Gln

Leu
15

Ile
Asp
Trp
Asn
Lys
95

Lys
Trp
Leu
Leu
Asn
175
Ser
val
Leu
Ile
Ala
255
Ser
Gly
Lys
Trp
Lys
335
His
Thr
Leu
Asn
Arg
415
Gly
Ser
Phe
Asn
Gly
495
Thr
Tyr

Lys

Ser
Met
Lys
Lys
Asn
80

Asp
Ala
His
Met
Thr
160
Lys

Asp

Gln
Thr
240
Leu
Tyr
Arg
Arg
Ala
320
Ile
Leu
Arg
Ser
Ile
400
Asp
Ser
Ala
Phe
Ala
480
Pro
Phe
Tyr

Gly



Asn
545
Asp
Gln
Lys
Leu
Tyr
625
Lys
Trp
Arg

Gln

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

Trp
val
Tyr
Lys
Gln
610
Thr
Pro
Ala
Asp

Gln
690

<220>

<223>
<400>

Met
1

Phe
Lys
Ala
Thr
65

Ile
Gly
Trp
Arg
Leu
145
Leu
Pro
Gly
Leu
Ala
225
Phe
Asp
Glu

Pro

His
Ala
Tyr
Ile
50

Pro
Arg
Ile
Thr
Phe
130
Gly
Gln
Glu
Leu
Glu
210
Arg
Glu
Pro
Arg

Lys

Phe
Phe
Ala
Tyr
595
Ala
Ala
Cys
Ala
Leu

675
Glu

100
844
PRT
Victivallis vadensis ATCC

Arg
Ala
cys
35

Pro
val
Leu
Lys
Gln
115
Ser
Leu
Ile
Gln
Pro
195
Arg
Asnh
Leu
Ala
Gln

275
Ile

His
Lys
Tyr
580
Asn
val
Gly
Ala
Asp
660
Lys

Phe

Lys
Phe
20

Arg
Ala
Gly
Arg
Phe
100
Ala
Glu
Gln
Arg
Ile
180
Ala
Gln
Arg
Ala
Ala
260
Pro

Leu

Ile
Leu
565
Ile
Gly
Tyr
Lys
val
645
Pro
Thr

Ala

Ile
5

Ala
Ile
Asp
Leu
Ash
85

Gln
Glu
Arg
Gly
Pro
165
Arg
Gln
Asnh
Ser
Leu
245
Gly
Gln

Gly

Asnh
550
Trp
val
Thr
His
Leu
630
Leu
Leu
Gly

Gly

val
Ala
Thr
Ala
Thr
70

Ser

Leu

Ser
150
Leu
Glu
Gln
Gly
Ile
230
Ala
Glu
Asnh

Asn

Ash
Ile
Leu
Ala
Gln

615
Ser

Gln
Lys

Ala
695

chondroitin AC Tlyase

100

Phe
Ser
Glu
Pro
55

Cys
Gly
Tyr
Pro
Pro
135
Ser
Asp
cys
Pro
Asp
215
Trp
Arg
Ala
Gly

Ile

Ser
Asn
Pro
Pro
600
Gln
val
Lys
Lys
Thr

680
Thr

Pro
Gln
His
40

Glu

Phe

Phe
His
120
Ala
Gly
Pro
Glu
Pro
200
Gly
Pro
Ala
val
Asnh

280
Leu

3085seqPCl

His Ser

His Gly
570

Gly Ile

585

Lys val

Leu Asp
Ala Gly

His Ile
650

Glu Lys

665

Ash Arg

val Glu

BAA-548

Leu Phe
10

Pro Gln

25

Ala Gly

ITe Ser
Glu Gly

Ser Arg
90

Arg Asp

105

Glu Pro

Asp Ala
Asn val

Glu Leu
170

Leu Ile

185

Pro Gly

Thr Phe

Ala Ala

Thr Pro
250

Arg Lys

265

Trp Trp

Leu Leu

Lys
555
Ala
Asn
Leu
Met
Ile
635
Ash
Thr
val

Leu

val
Trp
Lys
Arg
Gln
75

Pro
Gly
Phe
Thr
Glu
155
Ser
Glu
Pro
Arg
Arg
235
Gly
Ala
Trp

Ser

Asp
Arg
Lys
Ala
val
620
Glu
Gly
Ala
Lys

Lys
700

Leu
Lys
Lys
Arg
60

Pro
Asp
Asn
Pro
Ser
140
Phe
Pro
Ser
Glu
Asp
220
His
His
val
Asn

Pro
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Glu
Pro
Pro
Asn

605
Gln

Lys
val

Ile
685

Leu
Trp
Leu

45
Asn

Asn
Gly
Trp
125
Gly
Asp
val
Arg
val
205
Leu
Leu
Ala
Ala
Asp

285
Glu

val
Glu
Glu
590
Thr
Ala
Glu
Gln
Leu

670
Asp

Phe
Arg
30

Leu
Thr
Glu
Leu
Thr
110
Arg
Thr
Leu
Pro
Leu
190
Lys
Asp
Lys
Leu
Trp
270
Met

Leu

Ser
Asn
575
Glu
Asn
Ile
Thr
val
655
Ser

Phe

Thr
15

Gln
Thr
Ala
Phe
His
95

Glu
Arg
Leu
Asp
Pro
175
Arg
Lys
Tyr
Arg
Tyr
255
Trp
Tyr

Phe

Ser
val
Asp
Ser
80

Asn
Arg
Phe
Arg
Ser

160
Thr

Leu
Ser
Thr
240
Arg
Ala
val

Pro



Asp
305
Phe

Ala
Lys
Gln
385
Ala
Leu
Phe
Arg
Asnh
465
Tyr
Gly
Thr
Glu
Gly
545
Ala
Pro
Gly
Gly
Ala
625
Phe
Thr
Gly
Tyr
Trp
705
Glu
Ser
Gly
val
Arg
785
Lys
Thr

Glu

290
Gly

Leu
Phe
Ala
Thr
370
His
Asn
Ser
Gln
Gln
450
Ala
Asp
Asn
Trp
Asp
530
Ala
Cys
val

Gly
Glu
610
val

Phe
Ser
Glu
Arg
690
Arg
Leu
Tyr
Thr
Glu
770
Leu
Gly
Leu

Phe

Pro
ser
Cys
Ala
355
Ala
Gly
Ile
Pro
Trp
435
Leu
Phe
Ala
Arg
Tyr
515
Asp
cys
Trp
Tyr
Asp
595
Thr
Tyr
Asp
Pro
Ile
675
Gly
TYyr

Phe

Pro
755
Phe
Asp
Thr
Lys

Ala

Arg
Arg
Arg
340
val
Trp
Pro
Ala
Glu
420
val
Gly
Ala
Ala
His
500
Ala
Thr
Leu
Asp
Thr
580
Leu
Gly
Thr
Arg
Tyr
660
Gln
Glu
val
Thr
Tyr
740
Pro
Ala
Asp
val
Leu

820
Gly

Arg
Tyr
325
Ala
Leu
Ser
Gln
TYyr
405
Gln
Leu
Arg
Gln
Leu
485
Phe
Ser
Asn
val
Trp
565
Gly
Pro
Phe
Gln
Asp
645
Glu
Gln
Asnh
Glu
Leu
725
Thr
Gly
Asp
Phe
His
805
Asnh

Gln

Ar

310
Thr
Leu
Ser
Phe
Ile
390
Trp
Trp
Trp
Ash
Leu
470
Arg
Trp
val
Trp
Met
550
Thr
Glu
Arg
val
Asp
630
Ala
val
Gly
Leu
Gly

710
Thr

Arg
Gly
Glu
790
Ala
Gly

Ser

295

g Ala

Gly
Leu
Glu
Gly
375
Gln
Ser
Arg
Arg
Ala
455
Arg
Arg
Ash
Arg
Asp
535
Arg
Arg
Asp
Trp
Gly

615
Leu

Ala
Asp
Lys
695
Gly
val
Leu
val
val
775
Thr
Ala
val

val

Ala
Asnh
Glu
Glu
360
Gly
Phe

Asn

Gly
440
Ala
Ash
Ash
Ser
Met
520
Ash
Ser
Leu
Ala
Thr
600
Gly
Asp
Tyr
Thr

Gly
680
Leu
Leu
Glu
Pro
Leu
760
Arg
Asp
Asp
Ser

Lys

Leu
Asn
Arg

345
Ile

Gly
Ile
Met
425
Arg
Glu
Ala
Arg
Asp
505
Asnh
Ala
Gly
Pro
Arg
585
His
val
Gly
cys
Thr
665
Trp
Thr
Thr
His
Gly
745
Arg
Ala
Thr
Pro
Arg

825
Ile

3085seqPCl

Asn
Arg
330
Asn
Arg
Arg
Asnh
Leu
410
Arg
Met
Thr
Asp
Asp
490
Tyr
Ser
Leu
Arg
Gly
570
Arg
Ser
Thr
val
Leu
650
val
Phe
Ala
Arg
Gly
730
Ala
Asn
Ala
Pro
Thr
810
Lys

val

val
315
val
Leu
Phe
Ala
Tyr
395
Lys
His
Asp
Lys
Pro
475
Gly
Met
val
Gly
Glu
555
Thr
Phe
Arg
Asp
Arg
635
Gly
Asn
Arg
Gly
Pro
715
val
Thr
Thr
Ile
Gly
795
Gly
val

Leu

300
Cys

Phe
Pro
Ala
Asp
380
Gly
Glu
Leu
Leu
Gly
460
Gly
Glu
val
Arg
Arg
540
Tyr
Thr
Gly
Asn
Gly
620
Ala
Ser
Ser
His
Pro
700
val
Lys
Pro
Pro
Phe
780
val
Arg
Pro

Lys
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Arg
Ile
val
Pro
365
Gly
Gly
Thr
Thr
Leu
445
Glu
Asp

Asn

val
525
Tyr
Glu
Leu
Leu
Trp
605
Glu
Arg
Gly
cys
Asp
685
Arg
Pro
Pro
Glu
Glu
765
Tyr
Phe
His

Leu

Gln
Ala
Met
350
Ala
Cys

Glu

Phe
430
Ala
Arg
Arg
Thr
Arg
510
Arg
Phe
Asn
Pro
Lys
590
Arg
Arg
Lys
Ile
Leu
670
Gly
Thr
Glu
Arg
Glu
750
Cys
Glu
Leu
Ser

Pro
830

Ala
Ala
335
Asp
Glu
Tyr
Phe
Trp
415
Asn
Cys
Thr
Ala
Leu
495
Arg
Pro
Ser
Ile
Lys
575
Ile
Gln
Gly
Ala
Thr
655
Arg
Ile
Gly
Thr
Asn
735
Thr
Gln
Pro
Ile
Ser

815
Ala

Cys
320
Asnh

Arg

His
Leu
400
Glu
Gly
Gly
Leu
Pro
480
Thr

Pro

Asp
Thr
560
Thr
Gly
Leu
Ala
Trp
640
Ser
Asn
Gly
Asp
Lys
720
Ala
Ala
Ala
Gly
Gly
800
Phe

Gly



3085seqPCl
835 840

<210> 101
<211> 110
<212> PRT
<213> Homo sapiens

<220>
<223> Preproinsulin

<220>

<221> SIGNAL

<222> (D...(Q24)
<223> Signal sequence

<220>

<221> CHAIN

<222> (25)...(54)
<223> Insulin B Chain

<220>

<221> PROPEP

<222> (57)...(87)

<223> Insulin C peptide

<220>

<221> CHAIN

<222> (90)...(110)
<223> Insulin A chain

<400> 101
Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Ala Leu Leu Ala Leu
1 5 10 15
Trp Gly Pro Asp Pro Ala Ala Ala Phe val Asn Gln His Leu Cys Gly
20 25 30
Ser His Leu val Glu Ala Leu Tyr Leu val Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu GIn val Gly
50 55 60
Gln val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser Leu Gln Pro Leu
65 70 75 80
Ala Leu Glu Gly Ser Leu Gln Lys Arg Gly Ile val Glu GIln Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 102
<211> 86
<212> PRT
<213> Homo sapiens
<220>

<223> Proinsulin

<220>

<221> CHAIN

<222> (66)...(86)
<223> Insulin B Chain

<220>

<221> PROPEP

<222> (33)...(63)

<223> Insulin C peptide

<220>
<221> CHAIN
<222> (D)...(30)

Page 121



3085seqPCl
<223> Insulin A chain

<400> 102
Phe val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15
Leu val Ccys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30
Glu Ala Glu Asp Leu GIn val Gly GIn val Glu Leu Gly Gly Gly Pro
35 40 45
Gly Ala Gly Ser Leu GIn Pro Leu Ala Leu Glu Gly Ser Leu Gln Lys
50 55 60
Arg Gly ITe val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln
65 70 75 80
Leu Glu Asn Tyr Cys Asn
85
<210> 103
<211> 21
<212> PRT
<213> Homo sapiens
<220>
<223> Insulin A chain
<400> 103

Gly ITe val Glu GIn Cys Cys Thr Ser ITe Cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr Cys Asn
20

<210> 104

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin B chain

<400> 104
Phe val Asn Gln His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15
Leu val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
20 25 30

<210> 105
<211> 110
<212> PRT
<213> Gorilla gorilla

<220>
<223> Preproinsulin

<220>

<221> CHAIN

<222> (66)...(86)
<223> Insulin B Chain

<220>

<221> CHAIN

<222> (D...30)
<223> Insulin A chain

<400> 105
Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Ala Leu Leu Ala Leu
1 5 15
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Trp Gly Pro Asp Pro Ala Ala Ala Phe val Asn Gln His Leu Cys Gly

20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Gln val Gly
50 55 60
Gln val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser Leu GIn Pro Leu
65 70 75 80
Ala Leu Glu Gly Ser Leu GIn Lys Arg Gly ITe val Glu GIn Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 106
<211> 110
<212> PRT
<213> Pongo pygmaeus
<220>
<223> Preproinsulin
<400> 106
Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Ala Leu Leu Ala Leu
1 5 10 15
Trp Gly Pro Asp Pro Ala GIn Ala Phe val Asn Gln His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Gln val Gly
50 55 60
Gln val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser Leu GIn Pro Leu
65 70 75 80
Ala Leu Glu Gly Ser Leu GIn Lys Arg Gly Ile val Glu Gln Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr GIln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 107
<211> 110
<212> PRT
<213> Pan troglodytes
<220>
<223> Preproinsulin
<400> 107
Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Val Leu Leu Ala Leu
1 5 10 15
Trp Gly Pro Asp Pro Ala Ser Ala Phe val Asn Gln His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Gln val Gly
50 55 60
Gln val Glu Leu Gly Gly Gly Pro Gly Ala Gly Ser Leu GIn Pro Leu
65 70 75 80
Ala Leu Glu Gly Ser Leu GIn Lys Arg Gly ITe val Glu GIn Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 108
<211> 110
<212> PRT

<213> Macaca fascicularis
Page 123



<220>
<223> Preproinsulin

<400> 108

Met
1
Trp
Ser
Phe
Gln
65
Ala

Thr

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

Ala

Gly
His
TYyr
50

val
Leu

Ser

<220>

<223>
<400>

Met
1
Trp
Ser
Phe
Gln
65
Ala

Thr

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

Ala
Gly
His
Tyr
50

val
Leu

Ser

<220>

<223>
<400>

Met
1
Trp
Ser
Phe
Asp
65
Ala

Thr

Ala
Ala
His
TYyr
50

val
Leu

Ser

Leu Trp

Pro Asp
20

Leu Vval

35

Thr Pro

Glu Leu
Glu Gly

ITe Cys
100

109
110
PRT
Cercopithecus

Leu Trp

Pro Asp
20

Leu val

35

Thr Pro

Glu Leu
Glu Gly

Ile Cys
100

110
110
PRT
Canis familiaris

Leu Trp
Pro Ala
20

Leu Vval
35

Thr Pro
Glu Leu
Glu Gly

Ile Cys

Met
5
Pro
Glu
Lys
Gly
Ser

85
Ser

Preproinsulin

109

Met
5
Pro
Glu
Lys
Gly
Ser

85
Ser

Preproinsulin

110

Met
5
Pro
Glu
Lys
Ala
Ala

85
Ser

Arg
Ala
Ala
Thr
Gly
70

Leu

Leu

aethiops

Arg
val
Ala
Thr
Gly
70

Leu

Leu

Arg
Thr
Ala
Ala
Gly
70

Leu

Leu

Leu
Pro
Leu
Arg
55

Gly
Gln

Tyr

Leu
Pro
Leu
Arg
55

Gly
Gln

Tyr

Leu
Arg
Leu
Arg
55

Ala
Gln

Tyr

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Pro
Phe
25

Leu
Glu
Gly
Arg

Leu
105

Pro
Phe
25

Leu
Glu
Gly
Arg

Leu
105

Pro
Phe
25

Leu
Glu
Gly
Arg

Leu

3085seqPCl

Leu Leu
10
val Asn

val Cys
Ala Glu
Ala Gly
75
Gly Ile

90
Glu Asn

Leu Leu
val Asn
val Cys
Ala Glu
Ala Gly
Gly Ile

90
Glu Asn

Leu Leu
10
val Asn

val Cys
val Glu

Glu Gly
75

Gly 1ITe

90

Glu Asn

Ala
Gln
Gly
Asp
60

ser
val

Tyr

Ala
Gln
Gly
Asp
60

Ser
val

Tyr

Ala
Gln
Gly
Asp
60

Gly
val

Tyr
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Leu
His
Glu
45

Pro
Leu
Glu

Cys

Leu
His
Glu
45

Pro
Leu
Glu

Cys

Leu
His
Glu
45

Leu
Leu
Glu

cys

Leu
Leu
30

Arg
Gln
Gln
Gln

Asn
110

Leu
Leu
30

Arg
Gln
Gln
Gln

Asn
110

Leu
Leu
30

Arg
Gln
Gln
Gln

Asn

Ala
15

Cys
Gly
val
Pro

Cys
95

Ala
15

Cys
Gly
val
Pro

Cys
95

Ala
15

Cys
Gly
val
Pro

cys
95

Leu
Gly
Phe
Gly
Leu

80
Cys

Leu
Gly
Phe
Gly
Leu

80
Cys

Leu
Gly
Phe
Arg
Leu

80
cys



<210> 111
<211> 110
<212> PRT
<213> Spermophilus tridecemlineatus

<220>

100

<223> Preproinsulin

<400> 111

Met Ala
1
Leu Gly

Ser His

Phe Tyr
50

GIn val

65

Ala Leu

Thr Ser

Leu
Pro
Leu
35

Thr
Glu
Glu

Ile

<210> 112
<211> 110
<212> PRT
<213> volemys kikuchii

<220>

Trp
Asp
20

val
Pro
Leu
Met

Cys
100

Thr
5
Pro
Glu
Lys
Gly
Ala

85
Ser

<223> Preproinsulin

<400> 112

Met Ala
1

Leu

Trp

Trp Glu Pro Asn

ser His

Phe Tyr
50

Gln Leu

65

Ala Leu

Thr Ser

Leu
35

Thr
Glu
Glu

Ile

<210> 113
<211> 108
<212> PRT
<213> Aotus

<220>

20
val

Pro
Leu
val

cys
100

Met
5
Pro
Glu
Lys
Gly
Ala

85
Ser

Arg
Ala
Ala
Ser
Gly
70

Leu

Leu

Arg
Ala
Ala
Ser
Gly
70

Gln

Leu

trivirgatus

<223> Preproinsulin

<400> 113

1

Leu
Gln
Leu
Arg
55

Gly
Gln

Tyr

Leu
Gln
Leu
Arg
Gly
Gln

Tyr

Met Ala Leu Trp Met His Leu
5

Trp Gly Pro Glu Pro Ala Pro

20

Pro His Leu val Glu Ala Leu

35

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala

Tyr
40

3085seqPCl

105

Pro Leu

Phe val
25
Leu val

Glu val

Gly Ala

Arg Gly
90

Leu Glu
105

Pro Leu

Phe val
25
Leu val

Gly val

Gly Ala

Arg Gly
90

Leu Glu
105

Leu
Asn
Cys
Glu
Gly
Ile

Asn

Leu
Asn
cys
Glu
Gly
75

Ile

Asn

Ala
Gln
Gly
Glu
60

Leu
val

Tyr

Ala
Gln
Gly
Asp
60

Asp
val

Tyr

Pro Leu Leu Ala

10

Phe val Asn Gln

25

Leu val Ccys Gly
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Leu
His
Glu
45

Gln
Pro
Glu

Cys

Leu
His
Glu
45

Pro
Leu
Asp

cys

Leu

His

110

Leu Ala
15

Leu Cys

30

Arg Gly

GIn Gly
Gln Pro

GIn Cys
95

Asn

110

Leu val
15

Leu Cys

30

Arg Gly

Gln val
Gln Thr

GIn Cys
95

Asn

110

Leu Ala

15
Leu Cys
30

Leu
Gly
Phe
Gly
Leu

80
Cys

Leu
Gly
Phe

Leu
80
cys

Leu

Gly

Glu Arg Gly Phe
45



3085seqgPCl
Phe Tyr Ala Pro Lys Thr Arg Arg Glu Ala Glu Asp Leu Gln val Gly
60

50 55
Gln val Glu Leu Gly Gly Gly Ser Ile Thr Gly Ser Leu Pro Pro Leu
65 70 75 80
Glu Gly Pro Met Gln Lys Arg Gly val val Asp GIn Cys Cys Thr Ser
85 90 95
Ile Cys Ser Leu Tyr GIn Leu GIn Asn Tyr Cys Asn
100 105
<210> 114
<211> 110
<212> PRT
<213> Apodemus semotus
<220>
<223> Preproinsulin 1
<400> 114
Met Ala Leu Cys val Arg Phe Leu Ser Leu Leu Ile Leu Leu Ile Leu
1 5 10 15
Trp Glu Pro Asn Pro Ala GIn Ala Phe val Lys Gln His Leu Cys Gly
20 25 30
Pro His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Ser Arg Arg Glu val Glu Asp Pro GIn val Glu
50 55 60
Gln Leu Glu Leu Gly Gly Ala Pro Gly Thr Gly Asp Leu Glu Thr Leu
65 70 75 80
Ala Leu Glu val Ala Arg GIn Lys Arg Gly Ile val Asp Gln Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr GIn Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 115
<211> 110
<212> PRT
<213> Apodemus semotus
<220>
<223> Preproinsulin 2
<400> 115
Met Ala Leu Trp Met Arg Phe Leu Pro Leu Leu Val Leu Leu Phe Leu
1 5 10 15
Trp Glu Pro Asn Pro Ala Gln Ala Phe val Lys Gln His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Met Ser Arg Arg Glu val Glu Asp Pro Gln val Ala
50 55 60
Gln Leu Glu Leu Gly Gly Gly Pro Gly Ala Gly Asp Leu GIn Thr Leu
65 70 75 80
Ala Leu Glu val Ala Arg GIn Lys Arg Gly ITe val Asp GIn Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 116
<211> 110
<212> PRT

<213> Cricetulus longicaudatus

<220>
<223> Preproinsulin
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<400> 116
Met Thr Leu Trp Met Arg Leu Leu Pro Leu Leu Thr Leu Leu val Leu
1 5 10 15
Trp Glu Pro Asn Pro Ala GIn Ala Phe val Asn Gln His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Ser Arg Arg Gly val Glu Asp Pro Gln val Ala
50 55 60
Gln Leu Glu Leu Gly Gly Gly Pro Gly Ala Asp Asp Leu GIn Thr Leu
65 70 75 80
Ala Leu Glu val Ala Gln GIn Lys Arg Gly ITe val Asp GIn Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 117
<211> 110
<212> PRT
<213> Rattus norvegicus
<220>
<223> Preproinsulin 1
<400> 117
Met Ala Leu Trp Met Arg Phe Leu Pro Leu Leu Ala Leu Leu val Leu
1 5 10 15
Trp Glu Pro Lys Pro Ala GIn Ala Phe val Lys Gln His Leu Cys Gly
20 25 30
Pro His Leu val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Ser Arg Arg Glu val Glu Asp Pro GIn val Pro
50 55 60
Gln Leu Glu Leu Gly Gly Gly Pro Glu Ala Gly Asp Leu GIn Thr Leu
65 70 75 80
Ala Leu Glu val Ala Arg GIn Lys Arg Gly Ile val Asp GIln Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 118
<211> 110
<212> PRT
<213> Rattus norvegicus
<220>
<223> Preproinsulin 2
<400> 118
Met Ala Leu Trp Ile Arg Phe Leu Pro Leu Leu Ala Leu Leu Ile Leu
1 5 10 15
Trp Glu Pro Arg Pro Ala GIn Ala Phe val Lys Gln His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Met Ser Arg Arg Glu val Glu Asp Pro Gln val Ala
50 55 60
Gln Leu Glu Leu Gly Gly Gly Pro Gly Ala Gly Asp Leu GIn Thr Leu
65 70 75 80
Ala Leu Glu val Ala Arg GIn Lys Arg Gly ITe val Asp GIn Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
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<210> 119
<211> 110
<212> PRT

<213> Rattus losea

<220>

<223> Preproinsulin 1

<400> 119

Met Ala Leu
1

Trp Glu Pro

Pro His Leu
35
Phe Tyr Thr
50
Gln Leu Glu
65
Ala Leu Glu

Thr Ser Ile

<210> 120
<211> 110
<212> PRT

Trp
Lys
20

val
Pro
Leu
val

Cys
100

Met
5
Pro
Glu
Lys
Gly
Ala

85
Ser

<213> Rattus losea

<220>

<223> Preproinsulin

<400> 120

Met Ala Leu
1

Trp Glu Pro

Ser His Leu
35
Phe Tyr Thr
50
GIn Gln Glu
65
Ala Leu Glu

Thr Ser Ile

<210> 121
<211> 110
<212> PRT

<213> Niviventer coxingi

<220>

Trp
Arg
20

val
Pro
Leu
val

Cys
100

Ile
5
Pro
Glu
val
Gly
Ala

85
Ser

Arg
Ala
Ala
Ser
Gly
70

Arg

Leu

Arg
Ala
Ala
Ser
Gly
70

Arg

Leu

<223> Preproinsulin 1

<400> 121

Met Ala Leu
1

Trp Glu Pro

Pro His Leu
35
Phe Tyr Thr
50
Gln Leu Glu

Phe
Gln
Leu
Arg
55

Ser
Gln

Tyr

Phe
Gln
Leu
Arg
55

Gly
Gln

Tyr

Trp Met Arg Phe
5

Asn Pro Ala Gln

val Glu Ala Leu

Pro Lys Ser Arg
55

Leu Gly Glu Gly

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg

Pro

Pro
Phe
25

Leu
Glu
Glu
Arg

Leu
105

Pro
Phe
25

Leu
Glu
Gly
Arg

Leu
105

Pro
Phe
25

Leu
Glu

Glu

3085seqPCl

Leu Leu
10

val Lys
val Cys
val Glu
Ala Gly

75

Gly Ile

Glu Asn

Leu Leu
10

val Lys
val Cys
val Glu
Ala Gly

75

Gly ITe

Glu Asn

Leu Leu
10

val Lys
val Cys
val Glu

Ala Gly

Ala
Gln
Gly
Asp
60

Asp
val

Tyr

Ala
Gln
Gly
Asp
60

Asp
val

Tyr

Ala
Gln
Gly
Asp

60
Asp
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Leu

Glu
45

Pro
Leu
Asp

Cys

Leu
His
Glu
45

Pro
Leu
Asp

Cys

Leu
His
Glu
45

Pro

Leu

Leu
Leu
30

Arg
Gln
Gln
Gln

Asn
110

Leu
Leu
30

Arg
Gln
Gln
Gln

Asn
110

Leu
Leu
30

Arg
Gln

Gln

val
15

Cys
Gly
val
Thr

Cys
95

val
15

Cys
Gly
val
Thr

Cys
95

val
15

Cys
Gly
val

Thr

val
Gly
Phe
Pro
Leu

80
Cys

Leu
Gly

Phe

Leu
80
Cys

Leu
Gly

Phe

Leu
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65 70 75 80
Ala Leu Glu val Ala Arg GIn Lys Arg Gly Ile val Asp Gln Cys Cys
85 90 95

Thr Ser ITe Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn

100 105 110
<210> 122
<211> 110
<212> PRT
<213> Niviventer coxingi
<220>
<223> Preproinsulin 2
<400> 122
Met Ala Leu Trp Ile Arg Phe Leu Pro Leu Leu Ala Leu Leu val Leu
1 5 10 15
Trp Glu Pro His Pro Ala Gln Ala Phe val Lys Gln His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Met Ser Arg Arg Glu val Glu Asp Pro Gln val Pro
50 55 60
Gln Leu Glu Leu Gly Gly Gly Pro Gly Thr Gly Asp Leu GIn Thr Leu
65 70 75 80
Ala Leu Glu val Ala Arg GIn Lys Arg Gly ITe val Asp GIn Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 123
<211> 108
<212> PRT
<213> Sus scrofa
<220>
<223> Preproinsulin
<400> 123
Met Ala Leu Trp Thr Arg Leu Leu Pro Leu Leu Ala Leu Leu Ala Leu
1 5 10 15
Trp Ala Pro Ala Pro Ala Gln Ala Phe val Asn Gln His Leu Cys Gly
20 25 30
Ser His Leu val Glu Ala Leu Tyr Leu val Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Ala Arg Arg Glu Ala Glu Asn Pro GIn Ala Gly
50 55 60
Ala val Glu Leu Gly Gly Gly Leu Gly Gly Leu Gln Ala Leu Ala Leu
65 70 75 80
Glu Gly Pro Pro Gln Lys Arg Gly ITe val Glu GIn Cys Cys Thr Ser
85 90 95
Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105
<210> 124
<211> 110
<212> PRT
<213> Meriones unguiculatus
<220>
<223> Preproinsulin
<400> 124
Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Ala Phe Leu Ile Leu
1 5 15
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Trp Glu Pro Thr Pro Ala His Ala Phe val Asn Gln His Leu Cys Gly

20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Phe Arg Arg Gly val Glu Asp Pro Gln Met Pro
50 55 60
Gln Leu Glu Leu Gly Gly Ser Pro Gly Ala Gly Asp Leu GIn Ala Leu
65 70 75 80
Ala Leu Glu val Ala Arg GIn Lys Arg Gly ITe val Glu GIn Cys Cys
85 90 95
Thr Gly Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 125
<211> 110
<212> PRT
<213> oryctolagus cuniculus
<220>
<223> Preproinsulin
<400> 125
Met Ala Ser Leu Ala Ala Leu Leu Pro Leu Leu Ala Leu Leu val Leu
1 5 10 15
Cys Arg Leu Asp Pro Ala Gln Ala Phe val Asn Gln His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Ser Arg Arg Glu val Glu Glu Leu Gln val Gly
50 55 60
Gln Ala Glu Leu Gly Gly Gly Pro Gly Ala Gly Gly Leu GIn Pro Ser
65 70 75 80
Ala Leu Glu Leu Ala Leu GIn Lys Arg Gly Ile val Glu GIln Cys Cys
85 90 95
Thr Ser Ile Cys Ser Leu Tyr GIln Leu Glu Asn Tyr Cys Asn
100 105 110
<210> 126
<211> 108
<212> PRT

<213> Mus musculus

<220>
<223> Preproinsulin 1
<400> 126
Met Ala Leu Leu val His Phe Leu Pro Leu Leu Ala Leu Leu Ala Leu
1 5 10 15
Trp Glu Pro Lys Pro Thr Gln Ala Phe val Lys Gln His Leu Cys Gly
20 25 30
Pro His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Thr Pro Lys Ser Arg Arg Glu val Glu Asp Pro Gln val Glu
50 55 60
Gln Leu Glu Leu Gly Gly Ser Pro Gly Asp Leu GIn Thr Leu Ala Leu
65 70 75 80
Glu val Ala Arg Gln Lys Arg Gly ITe val Asp GIn Cys Cys Thr Ser
85 90 95
Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
100 105
<210> 127
<211> 110
<212> PRT

Page 130



<213> Mus musculus

<220>

<223> Preproinsulin 2

<400> 127

Met Ala Leu
1

Trp Glu Ser

Ser His Leu
35
Phe Tyr Thr
50
GIn Leu Glu
65
Ala Leu Glu

Thr Ser Ile

<210> 128
<211> 110
<212> PRT

Trp
His
20

val
Pro
Leu
val

Cys
100

Met
5
Pro
Glu
Met
Gly
Ala

85
Ser

<213> Mus spretus

<220>

<223> Preproinsulin

<400> 128

Met Ala Leu
1

Trp Glu Ser

Ser His Leu
35
Phe Tyr Thr
50
Gln Leu Glu
65
Ala Leu Glu

Thr Ser Ile

<210> 129
<211> 108
<212> PRT

<213> Mus caroli

<220>

Trp
His
20

val
Pro
Leu
val

cys
100

Met
5
Pro
Glu
Met
Gly
Ala

85
Ser

<223> Preproinsulin

<400> 129

Met Ala Leu
1

Trp Glu Pro

Pro His Leu
35
Phe Tyr Ser
50
GIn Leu Glu
65
Glu val Ala

Leu
Lys
20

val
Pro
Leu

Arg

val
5
Pro
Glu
Lys
Gly

Glu
85

Arg
Thr
Ala
Ser
Gly
70

Gln

Leu

Arg
Thr
Ala
Ser
Gly
70

Gln

Leu

Arg
Thr
Ala
Ser
Gly

70
Lys

Phe
Gln
Leu
Arg
55

Gly
Gln

Tyr

Phe
Gln
Leu
Arg
Gly
Gln

Tyr

Phe
Gln
Leu
Arg
55

Ser

Arg

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg
Pro

Gly

Pro
Phe
25

Leu
Glu
Gly
Arg

Leu
105

Pro
Phe
25

Leu
Glu
Gly
Arg

Leu
105

Pro
Phe
25

Leu
Glu
Gly

Ile

3085seqPCl

Leu
val
val
val
Ala
Gly

90
Glu

Leu
val
val
val
Ala
Gly

90
Glu

Leu
10

val
val
val
Asp

val
90

Leu
Lys
Cys
Glu
Gly
Ile

Asn

Leu
Lys
Cys
Glu
Gly
75

Ile

Asn

Leu
Lys
Cys
Glu
Leu

75
Asp

Ala
Gln
Gly
Asp
60

Asp
val

Tyr

Ala
Gln
Gly
Asp
60

Asp
val

Tyr

Ala
Gln
Gly
Asp
60

Gln

Gln
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Leu
His
Glu
45

Pro
Leu
Asp

Cys

Leu
His
Glu
45

Pro
Leu
Asp

Cys

Leu
His
Glu
45

Pro
Thr

Cys

Leu
Leu
30

Arg
Gln
Gln
Gln

Asn
110

Leu
Leu
30

Arg
Gln
Gln
Gln

Asn
110

Leu
Leu
30

Arg
Gln
Leu

Cys

Phe
15

Cys
Gly
val
Thr

Cys
95

Phe
15

Cys
Gly
val
Thr

cys
95

Ala
15

Cys
Gly
val
Ala

Thr
95

Leu
Gly
Phe
Ala
Leu

80
Cys

Leu
Gly
Phe
Ala
Leu

80
cys

Leu
Gly
Phe
Glu
Leu

80
Ser



Ile Cys Ser Leu Tyr
100

<210> 130
<211> 110
<212> PRT

<213> Mus caroli

<220>

<223> Preproinsulin

<400> 130

Met Ala Leu
1

Trp Glu Ser

Ser His Leu
35
Phe Tyr Thr
50
Gln Leu Glu
65
Ala Leu Glu

Thr Ser Ile

<210> 131
<211> 110
<212> PRT

Trp
His
20

val
Pro
Leu
val

Cys
100

Met
5
Pro
Glu
Met
Gly
Ala

85
Ser

Arg
Thr
Ala
Ser
Gly
70

Gln

Leu

<213> Psammomys obesus

<220>

<223> Preproinsulin

<400> 131

Met Ala Leu
1

Trp Glu Pro

Ser His Leu
35
Phe Tyr Thr
50
GIn Leu Glu
65
Ala Leu Glu

Thr Gly Ile

<210> 132
<211> 110
<212> PRT
<213> Felis

<220>

Trp
Ser
20

val
Pro
Leu
val

Cys
100

silvestris catus

Met
5
Pro
Glu
Lys
Gly
Ala

85
Ser

<223> Preproinsulin

<400> 132
1

Arg
Ala
Ala
Phe
Gly
70

Arg

Leu

Phe
Gln
Leu
Arg
Gly
Gln

Tyr

Leu
His
Leu
Arg
55

Ser
Gln

TYyr

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Leu
Ala
Tyr
40

Arg
Pro
Lys

Gln

Met Ala Pro Trp Thr Arg Leu Leu
5

Trp Ile Pro Ala Pro Thr Arg Ala

105

Pro
Phe
25

Leu
Glu
Gly
Arg

Leu
105

Pro
Phe
25

Leu
Gly
Gly
Arg

Leu
105

Pro

Phe
25

Ser His Leu val Glu Ala Leu Tyr Leu

3085seqPCl
Gln Leu Glu Asn Tyr Cys Ash

Leu
val
val
val
Ala
Gly

90
Glu

Leu
val
val
val
Ala
Gly

90
Glu

val
Lys
Cys
Glu
Gly
75

Ile

Asn

Leu
Asn
Cys
Asp
Gly
75

Ile

Asn

Ala
Gln
Gly
Asp
60

Asp
val

Tyr

Ala
Gln
Gly
Asp
60

Asp
val

Tyr

Leu
His
Glu
45

Pro
Leu
Asp

Cys

Phe
His
Glu
45

Pro
Leu
Glu

Cys

Leu Leu Ala Leu

10

val Asn GIn His

Leu Phe
15

Leu Cys

30

Arg Gly

Gln val
Gln Thr

Gln Cys
95

Asn

110

Leu Ile
15

Leu Cys

30

Arg Gly

Gln Met
Arg Ala

GIn Cys
95

Asn

110

Leu Ser

15
Leu Cys
30

Leu
Gly

Phe

Leu
80
Cys

Leu
Gly
Phe
Pro
Leu

80
Cys

Leu

Gly

val Cys Gly Glu Arg Gly Phe
Page 132



35

Phe Tyr Thr Pro Lys
50

Ala

Asp Ala Glu Leu Gly Glu

65

70

Ala Leu Glu Ala Pro Leu

85

Ala Ser val Cys Ser Leu

<210> 133
<211> 105
<212> PRT

<213>

<220>

<223>

<400> 133

Met
1
Trp
Ser
Phe
Ala
65
Pro

Leu

Ala Leu
Pro Pro
His Leu
35

Tyr Thr
50

Leu Glu
Gln Lys

Tyr Gln

<210> 134
<211> 105
<212> PRT

<213>

<220>

<223>

<400> 134

Met
1
Trp
Ser
Phe
Ala
65
Pro

Leu

Ala Leu
Ala Pro
His Leu
35

Tyr Thr
50

Leu Glu
Gln Lys

Tyr Gln

<210> 135
<211> 110
<212> PRT

<213>

<220>

<223>

Bos taurus

Preproinsulin

Trp Thr Arg

Pro
20

val
Pro
Leu
Arg

Leu
100

Oovis aries

Trp
Ala
20

val
Pro
Leu
Arg

Leu
100

5
Pro

Glu
Lys
Ala
Gly

85
Glu

Preproinsulin

Thr
5
Pro
Glu
Lys
Ala
Gly

85
Glu

Preproinsulin

Ala
Ala
Ala
Gly
70

Ile

Asn

Arg
Ala
Ala
Ala
Gly
70

Ile

Asn

Cavia porcellus

Arg
55

Ala
Gln

Tyr

Leu
Arg
Leu
Arg
Gly
val

Tyr

Leu
His
Leu
Arg
55

Gly
val

Tyr

40
Arg

Pro
Lys
Gln

Arg
Ala
Tyr
40

Arg
Pro
Glu

Cys

val
Ala
Tyr
40

Arg
Pro
Glu

cys

Glu
Gly
Arg

Leu
105

Pro
Phe
25

Leu
Glu
Gly
Gln

Asn
105

Pro
Phe
25

Leu
Glu
Gly
Gln

Asn
105

3085seqPCl

Ala
Ala
Gly

90
Glu

Leu
val
val
val
Ala

Cys
90

Leu
10

val
val
val
Ala

Cys
90

Glu Asp
60

Gly Gly

75

Ile val

His Tyr

Leu Ala
Asn Gln
Cys Gly
Glu Gly
Gly Gly

75
Cys Ala

Leu Ala
Asn Gln
Cys Gly

Glu Gly
60

Gly Gly

75

Cys Ala
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45
Leu

Leu
Glu

Cys

Leu
His
Glu
45

Pro
Leu

Ser

Leu

Glu
45

Pro
Leu

Gly

Gln
Gln
Gln

Asn
110

Leu
Leu
30

Arg
Gln
Glu

val

Leu
Leu
30

Arg
Gln
Glu

val

Gly
Pro

Cys
95

Ala
15

Cys
Gly
val
Gly

Cys
95

Ala
15

Cys
Gly
val
Gly

cys
95

Lys
Ser

80
Cys

Leu
Gly
Phe
Gly
Pro

80
Ser

Leu
Gly
Phe
Gly
Pro

80
Ser



<400>

Met Al
1

Trp GI1

Ser As

Phe Ty
50

GIln Th

65

Ala Le

Thr G1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
Phe va
1

Leu Va

Glu Al

Gly Le
50

Xaa GI

65

Leu GI

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

<220>
<223>

135 _
a Leu Trp Met His

y Pro Asn Thr Gly
20
n Leu val Glu Thr
35
r Ile Pro Lys Asp

r Glu Leu Gly Met
70
u Glu Met Ala Leu
85
y Thr Cys Thr Arg
100

136

86

PRT

Equus caballus

Proinsulin

UNSURE
31
Xaa=Basic residue

UNSURE
32 _ _
Xaa=Basic residue

UNSURE
64
Xaa=Basic residue

UNSURE
65 ) ]
Xaa=Basic residue

136
T Asn GIn His Leu
5
1 Cys Gly Glu Arg
20

a Glu Asp Pro Gln
35

u Gly Gly Leu GIn

y Ile val Glu Gln

70

u Asn Tyr Cys Asn
85

137
109
PRT
Octodon degus

Preproinsulin

Leu Leu
Gln Ala
Leu Tyr
40
Arg Arg
Gly Leu
GIn Lys

His Gln

assumed

assumed

assumed

assumed

Cys Gly
Gly Phe

val Gly
40

Pro Leu

55

Cys Cys

3085seqPCl

Thr val Leu
10

Phe val ser

25

Ser val cCys

Glu Leu Glu
Gly Ala Gly
75
Arg Gly Ile
90

Leu Gln Ser
105

by homology

by homoTlogy

by homology

by homoTlogy

Ala
Arg
Gln
Asp
60

Gly
val

Tyr

Ser His Leu val

10
Phe Tyr Thr
25
Glu val Glu

Ala Leu Ala

Thr Gly Ile
75
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Pro
Leu
Gly

60
Cys

Leu
His
Asp
45

Pro
Leu
Asp

Cys

Glu
Lys
Gly
45

Pro

Ser

Leu
Leu
30

Asp
Gln
Gln
Gln

Asn
110

Ala
Ala
Gly
Gln

Leu

Ala
15

Cys
Gly
val
Pro

Cys
95

Leu
15

Xaa
Gly
Gln

Tyr

Leu
Gly
Phe

Leu
80
Cys

Tyr
Xaa
Pro
Xaa

Gln
80



3085seqPCl

<400> 137
Met Ala Pro Trp Met His Leu Leu Thr val Leu Ala Leu Leu Ala Leu
1 5 10 15
Trp Gly Pro Asn Ser val GIn Ala Tyr Ser Ser Gln His Leu Cys Gly
20 25 30
Ser Asn Leu Vval Glu Ala Leu Tyr Met Thr Cys Gly Arg Ser Gly Phe
35 40 45
Tyr Arg Pro His Asp Arg Arg Glu Leu Glu Asp Leu GIn val Glu GIn
50 55 60
Ala Glu Leu Gly Leu Glu Ala Gly Gly Leu GIn Pro Ser Ala Leu Glu
65 70 75 80
Met ITe Leu GIn Lys Arg Gly ITe val Asp Gln Cys Cys Ash Asn Ile
85 90 95
Cys Thr Phe Asn Gln Leu Gln Asn Tyr Cys Asn val Pro
100 105
<210> 138
<211> 86
<212> PRT
<213> cChinchilla brevicaudata
<220>
<223> Proinsulin
<220>
<221> UNSURE
<222> 31
<223> Xaa=Basic residue assumed by homology
<220>
<221> UNSURE
<222> 32
<223> Xaa=Basic residue assumed by homology
<220>
<221> UNSURE
<222> 64
<223> Xaa=Basic residue assumed by homology
<220>
<221> UNSURE
<222> 65
<223> Xaa=Basic residue assumed by homology
<400> 138
Phe val Asn Lys His Leu Cys Gly Ser His Leu val Asp Ala Leu Tyr
1 5 10 15
Leu val Cys Gly Asp Arg Gly Phe Phe Tyr Thr Pro Met Ala Xaa Xaa
20 25 30
Glu Leu Glu Asp Pro Gln val Gly GIn Ala Asp Pro Gly val val Pro
35 40 45
Glu Ala Gly Arg Leu Gln Pro Leu Ala Leu Glu Met Thr Leu Gln Xaa
50 55 60
Xaa Gly ITe val Asp GIn Cys Cys Thr Ser Ile Cys Thr Leu Tyr Gln
65 70 75 80
Leu Glu Asn Tyr Cys Asn
85
<210> 139
<211> 107
<212> PRT
<213> Gallus gallus
<220>

<223> Preproinsulin
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<400> 139
Met Ala Leu Trp Ile Arg Ser Leu Pro Leu Leu Ala Leu Leu val Phe
1 5 10 15
Ser Gly Pro Gly Thr Ser Tyr Ala Ala Ala Asn GIn His Leu Cys Gly
20 25 30
Ser His Leu Vval Glu Ala Leu Tyr Leu Vval Cys Gly Glu Arg Gly Phe
35 40 45
Phe Tyr Ser Pro Lys Ala Arg Arg Asp val Glu GIn Pro Leu Vval Ser
50 55 60
Ser Pro Leu Arg Gly Glu Ala Gly val Leu Pro Phe Gln GIn Glu Glu
65 70 75 80
Tyr Glu Lys val Lys Arg Gly Ile val Glu Gln Cys Cys His Asn Thr
85 90 95
Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Ash
100 105
<210> 140
<211> 103
<212> PRT
<213> Selasphorus rufus
<220>
<223> Proinsulin
<400> 140
Ile GIn Ser Leu Pro Leu Leu Ala Leu Leu Ala Leu Ser Gly Pro Gly
1 5 10 15
Thr Ser His Ala Ala val Asn Gln His Leu Cys Gly Ser His Leu val
20 25 30
Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Ser Pro
35 40 45
Lys Ala Arg Arg Asp Ala Glu His Pro Leu val Asn Gly Pro Leu His
50 55 60
Gly Glu val Gly Asp Leu Pro Phe GIn GIn Glu Glu Phe Glu Lys val
65 70 75 80
Lys Arg Gly Ile val Glu Gln Cys Cys His Asn Thr Cys Ser Leu Tyr
85 90 95
Gln Leu Glu Asn Tyr Cys Asn
100
<210> 141
<211> 106
<212> PRT
<213> Xenopus Taevis
<220>
<223> Preproinsulin 1
<400> 141
Met Ala Leu Trp Met GIn Cys Leu Pro Leu val Leu val Leu Phe Phe
1 5 10 15
Ser Thr Pro Asn Thr Glu Ala Leu val Asn GIln His Leu Cys Gly Ser
20 25 30
His Leu val Glu Ala Leu Tyr Leu val Cys Gly Asp Arg Gly Phe Phe
35 40 45
Tyr Tyr Pro Lys Val Lys Arg Asp Met Glu GIn Ala Leu val Ser Gly
50 55 60
Pro GIn Asp Asn Glu Leu Asp Gly Met GIn Leu GIn Pro GIn Glu Tyr
65 70 75 80
Gln Lys Met Lys Arg Gly Ile val Glu Gln Cys Cys His Ser Thr Cys
85 90 95
Ser Leu Phe GIn Leu Glu Ser Tyr Cys Asn
100 105
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<210> 142
<211> 106
<212> PRT
<213> Xenopus laevis

<220>
<223> Preproinsulin 2

<400> 142
Met Ala Leu Trp Met GIn Cys Leu Pro Leu Vval Leu val Leu Leu Phe
1 5 10 15
Ser Thr Pro Asn Thr Glu Ala Leu Ala Asn GIln His Leu Cys Gly Ser
20 25 30
His Leu val Glu Ala Leu Tyr Leu val Cys Gly Asp Arg Gly Phe Phe
35 40 45
Tyr Tyr Pro Lys Ile Lys Arg Asp Ile Glu GIn Ala GIn val Asn Gly
50 55 60
Pro GIn Asp Asn Glu Leu Asp Gly Met GIn Phe GIn Pro GIn Glu Tyr
65 70 75 ) 80
Gln Lys Met Lys Arg Gly Ile val Glu GIn Cys Cys His Ser Thr Cys
85 90 95
Ser Leu Phe GIn Leu Glu Asn Tyr Cys Asn
100 105
<210> 143
<211> 106
<212> PRT
<213> Xenopus tropicalis
<220>
<223> Preproinsulin
<400> 143
Met Ala Leu Trp Met GIn Cys Leu Pro Leu Val Leu val Leu Leu Phe
1 5 10 15
Ser Thr Pro Asn Thr Glu Ala Leu Ala Asn GIn His Leu Cys Gly Ser
20 25 30
His Leu val Glu Ala Leu Tyr Leu val Cys Gly Asp Arg Gly Phe Phe
35 40 45
Tyr Tyr Pro Lys Ile Lys Arg Asp Ile Glu Gln Ala Met val Asn Gly
50 55 60
Pro GIn Asp Asn Glu Leu Asp Gly Met GIn Leu GIn Pro GIn Glu Tyr
65 70 75 80
Gln Lys Met Lys Arg Gly ITe val Glu GIn Cys Cys His Ser Thr Cys
85 90 95
Ser Leu Phe Gln Leu Glu Ser Tyr Cys Asn
100 105
<210> 144
<211> 106
<212> PRT
<213> Rana pipiens
<220>
<223> Preproinsulin
<400> 144
Met Ala Leu Trp Ile GIn Cys Leu His Ile Ala val Leu Leu Ser Leu
1 5 10 15
Phe Thr Pro Thr Leu Lys Thr Phe Asp Asn GIn Tyr Leu Cys Gly Ser
20 25 30
His Leu val Glu Ala Leu Tyr Met val Cys Gly Asp Arg Gly Phe Phe
35 40 45
Tyr Ser Pro Arg Ser Arg Arg Asp Leu Glu GIn Pro Leu val Asn Gly
50 55 60
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65

Leu Gln Gly Ser Glu Leu Asp Glu
70

Gln Lys Arg Lys Pro Gly Ile val
85

Ser Leu Tyr Asp Leu Glu Asn Tyr

100

<210> 145
<211> 81
<212> PRT

<213> Anas platyrhynchos

<220>

<223> Preproinsulin

<220>

<221> UNSURE
<222> 31

<223> Xaa=Basic

<220>

<221> UNSURE
<222> 32

<223> Xaa=Basic

<220>

<221> UNSURE
<222> 59

<223> Xaa=Basic

<220>

<221> UNSURE
<222> 60

<223> Xaa=Basic

<400> 145
Ala Ala Asn Gln
1
Leu val Cys Gly
20

Asp val Glu GIn
35

Glu Leu Pro Phe

50

Gln Cys Cys Glu

65

Asn

<210> 146
<211> 51
<212> PRT

residue
residue
residue

residue

His Leu
5

Glu Arg

Pro Leu

Gln His

Asn Pro
70

<213> cCapra hircus

<220>

<223> Preproinsulin

<400> 146

assumed

assumed

assumed

assumed

cys
Gly
val
Glu

55
cys

Phe val Asn GIn His Leu Cys
1

5

Leu val cys Gly Glu Arg Gly
20

val Glu GIn Cys Cys Ala Gly
35

Tyr Cys Asn
50

Gly
Phe
Ash
40

Glu

Ser

Gly
Phe

val
40

3085seqPCl
Met GIln val Gln Ser GIn Ala
75
Glu GIn Cys Cys His Asn Thr
90 95

Cys Asn
105

by homology
by homoTlogy
by homology

by homoTlogy

Ser His Leu val Glu Ala Leu
10 15
Phe Tyr Ser Pro Lys Thr Xaa
25 30
Gly Pro Leu His Gly Glu val
45
Tyr GIn Xaa Xaa Gly Ile val
60
Leu Tyr GIn Leu Glu Asn Tyr
75

Ser His Leu val Glu Ala Leu
15
Phe Tyr Thr Pro Lys Ala Gly
25 30
Cys Ser Leu Tyr Gln Leu Glu
45
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Phe

Cys

Tyr
Xaa
Gly
Glu

cys
80

Tyr
Ile

Asn
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<210> 147

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Aspart insulin

<220>
<223> Insulin B chain analog

<400> 147
Phe val Asn Gln His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15
Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr Asp Lys Thr
20 25 30

<210> 148

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Lispro insulin

<220>
<223> Insulin B chain analog

<400> 148
Phe val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15
Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr Lys Pro Thr
20 25 30

<210> 149

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Glulisine 1insulin

<220>
<223> Insulin B chain analog

<400> 149
Phe val Lys GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Glu Thr
20 25 30

<210> 150

<211> 21

<212> PRT

<213> Homo sapiens

<220>
<223> Glargine insulin

<220>
<223> Insulin A chain analog

<400> 150
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Gly ITe val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln Leu
1 5 10 15
Glu Asn Tyr g%s Gly

<210> 151

<211> 32

<212> PRT

<213> Homo sapiens

<220>

<223> Glargine insulin

<220>

<223> Insulin B chain analog

<400> 151

Phe val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg
20 25 30

<210> 152

<211> 53

<212> PRT

<213> Homo sapiens

<220>
<223> Detemir insulin

<220>
<223> Proinsulin analog

<220>

<221> CHAIN
<222> (33)...(53)
<223> A Chain

<220>

<221> CHAIN
<222> (D...(29)
<223> B chain

<400> 152
Phe val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Ala Ala Lys
20 25 30

Gly ITe val Glu GIn Cys Cys Thr Ser ITe Cys Ser Leu Tyr Gln Leu
35 40 45
Glu Asn Tyr Cys Asn
50

<210> 153

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin B chain analog

<220>

<221> VARIANT

<222> 28

<223> Xaa=Pro, Lys, Leu, Vval or Ala
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<220>

<221> VARIANT

<222> 29

<223> Xaa=Lys or Pro

<400> 153
Phe val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Xaa Xaa Thr
20 25 30

<210> 154

<211> 27

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin B chain analog (des 28-30)

<400> 154
Phe val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15
Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr
20 25

<210> 155

<211> 29

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin B chain analog (des 27)

<400> 155
Phe val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val Ccys Gly Glu Arg Gly Phe Phe Tyr Pro Lys Thr
20 25

<210> 156

<211> 21

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin A chain analog

<220>

<221> VARIANT

<222> 21

<223> Xaa=Ala, Asn, Asp, Gln, Glu, Gly, Thr or Ser

<400> 156

Gly ITe val Glu GlIn Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr g%s Xaa

<210> 157

<211> 31

<212> PRT

<213> Homo sapiens

Page 141



<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

3085seqPCl

Insulin B chain analog

VARIANT
1

Xaa=Phe, Asp or none

VARIANT
2
Xaa=val or none

VARIANT
3
Xaa=Ash or Asp

VARTANT
9
Xaa=Ser or Asp

VARIANT
10
Xaa=His or Asp

VARIANT
28 ) ]
Xaa=any amino acid

VARIANT
29
Xaa=L-Pro, D-Pro, D-hydroxypro, L-hydroxypro, L-(N-methyllysine),

D-Lysine, L-(N-methyl arginine) or D-arginine

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<400>

1

VARIANT
30
Xaa=Ala or Thr

VARIANT
31
Xaa=Arg, Arg-Arg, Lys, Lys-Lys, Arg-Lys, Lys-Arg or none

157

Xaa Xaa Asn GlIn His Leu Cys Gly Xaa Xaa Leu val Glu Ala Leu Tyr
5 10 15

Leu val Ccys Gly Glu Arg Gly Phe Phe Tyr Thr Xaa Xaa Xaa Xaa
20 25

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

<220>
<223>

<220>
<221>
<222>
<223>

30

158
21
PRT
Homo sapiens

Insulin A chain analog

VARIANT
8
Xaa=His, pPhe, Gly, Gln, Glu, Ser, Asn, Asp, or Pro
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<400>

1

Glu Asn Tyr Cys Xaa
20

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

VARIANT
9

3085seqPCl

Xaa=Gly, Asp, Glu, Thr, His, Gln, Asn, Ala or Pro

VARIANT
10
Xaa=Leu,

VARIANT
13

Pro, val, His, Ala, Glu, Asp, Thr, Gln or Asn

Xaa=Pro, val, Arg, His, Ala, Glu, Asp, Thr, Gly, GIn or Asn

VARIANT
21

Xaa=Asp or Glu

158

159
30
PRT

Homo sapiens

Gly ITe val Glu GIn Cys Cys Xaa Xaa Xaa Cys Ser Xaa Tyr Gln Leu
5

10 15

Insulin B chain analog

VARIANT
1
Xaa=Phe,

VARIANT
2
Xaa=val,

VARIANT
5
Xaa=His,

VARIANT
9
Xaa=Ser,

Trp or Phe

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

VARIANT
10
Xaa=His,

VARIANT
12
Xaa=val,

Glu,

Arg,

Ala,

Leu,

Asn,

Asn,

Asp,

His,

Asp,

Leu,

His,

Thr or Ser

Ala, Glu, Asp, Thr, Pro, Gly, Gln, Ser or Asn

Aps, Thr, Ser, Gln, or Asn

Pro, Glu, Ile, val, His, Thr, Gln, Asn, Met, Tyr,

Asp, Arg, Glu, Ser, Thr, ITle or Gln

Ile or Tyr
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<220>
<221> VARIANT
<222> 14
<223> Xaa=Ala, Glu, Asp, Asn, Gln, Ser, Thr, Gly

<220>

<221> VARIANT

<222> 16

<223> Xaa=Tyr, Asp, Glu, Gln, Asn, Ser, Thr, His or Arg

<220>

<221> VARIANT

<222> 17

<223> Xaa=Leu, Ser, Thr, Asn, Gln, Glu, Asp or His

<220>

<221> VARIANT

<222> 18

<223> Xaa=val, Ser, Thr, Asn, Gln or His

<220>

<221> VARIANT

<222> 20

<223> Xaa=Gly, Gln, Ser, Thr, Asn, Asp, Glu, His or Arg

<220>

<221> VARIANT

<222> 26

<223> Xaa=Tyr, Ala, Asp, His or Glu

<220>

<221> VARIANT

<222> 27

<223> Xaa=Thr, Asp, His or Glu

<220>

<221> VARIANT

<222> 28

<223> Xaa=Pro, Asp or Glu

<400> 159
Xaa Xaa Asn Gln Xaa Leu Cys Gly Xaa Xaa Leu Xaa Glu Xaa Leu Xaa
1 5 10 15
Xaa Xaa Cys Xaa Glu Arg Gly Phe Phe Xaa Xaa Xaa Lys Thr
20 25 30

<210> 160

<211> 21

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin A chain analog

<220>
<221> VARIANT
<222> 21

<223> Xaa=Asn, Gly, Ala, val, Leu, Ile, Pro, Phe, Trp, Met, Ser, Thr,

Cys, Tyr, Asp or Glu

<400> 160
Gly ITe val Glu GlIn Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr Cys Xaa
20
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<210> 161

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin B chain analog

<220>

<221> VARIANT

<222> 1

<223> Xaa=Phe or none

<220>

<221> VARIANT

<222> 29

<223> Xaa=Ly, Ala, Thr or Ser

<220>

<221> VARIANT

<222> 30

<223> Xaa=Thr, Arg, Lys, Hyl, oOrn or Cit

<400> 161
Xaa val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Xaa Xaa
20 25 30

<210> 162

<211> 21

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin A chain analog

<220>
<221> VARIANT
<222> 21

<223> Xaa=Asn, Gly, Ala, val, Leu, Ile, Pro, Phe, Trp, Met, Ser, Thr,

Cys, Tyr, Asp, Glu, His or Gln

<400> 162
Gly ITe val Glu GIn Cys Cys Thr Ser ITle Cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr Cys Xaa
20

<210> 163

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin B chain analog

<220>

<221> VARIANT

<222> 1

<223> Xaa=Phe or none

<220>
<221> VARIANT
<222> 3
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<223> Xaa=Asn, Gly, Ala, val, Leu, Ile, Pro, Phe, Trp, Met, Ser, Thr,
Cys, Tyr, Asp, Glu, His or Gln

<220>

<221> VARIANT

<222> 30

<223> Xaa=Asn, Gly, Ala, val, Leu, Ile, Pro, Phe, Trp, Met, Ser, Thr,
Cys, Tyr, Asp, Glu, His or Gln

<400> 163
Xaa val Xaa GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Xaa
20 25 30

<210> 164

<211> 21

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin A chain analog

<220>

<221> VARIANT

<222> 8

<223> Xaa=Ala or Thr

<220>

<221> VARIANT

<222> 10

<223> Xaa=Vval or Ile

<220>

<221> VARIANT

<222> 21

<223> Xaa=Asn, Asp, Gly, Ser, Thr or Ala

<400> 164

Gly ITe val Glu GIn Cys Cys Xaa Ser Xaa Cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr g%s Xaa

<210> 165

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> Insulin B chain analog

<220>

<221> VARIANT

<222> 1

<223> Xaa=Phe or none

<220>

<221> VARIANT

<222> 1

<223> Xaa=Thr or none

<400> 165
Xaa val Asn GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15
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Leu val cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Xaa
20 25 30

<210> 166

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 166
Arg Pro Pro Pro Pro Cys
1 5

<210> 167

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 167
Ser Ser Pro Pro Pro Pro Cys
1 5

<210> 168

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 168
Gly Gly Gly Gly ser
5

<210> 169

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<220>

<221> REPEAT

<222> (D...(5)

<223> Repeating linker peptide

<400> 169
Gly Gly Gly Gly ser
5

<210> 170

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence
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<400> 170
Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Ser
1 5 10

<210> 171

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 171
Gly ser Thr ser Gly Ser Gly Lys Ser Ser Glu Gly Lys Gly
1 5 10

<210> 172

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 172

Gly Ser Thr Ser Gly Ser Gly Lys Ser Ser Glu Gly Ser Gly Ser Thr
1 5 10 15

Lys Gly

<210> 173

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 173
Gly ser Thr ser Gly Ser Gly Lys Ser Ser Glu Gly Lys Gly
1 5 10

<210> 174

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 174
Gly Ser Thr Ser Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr
1 5 10 15

Lys Gly

<210> 175

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence
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<400> 175
Glu Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Glu Phe
1 5 10

<210> 176

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 176
Ser Arg Ser Ser Gly
1 5

<210> 177

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 177
Ser Gly Ser Ser Cys
1 5

<210> 178

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 178
Ala Ala Lys
1

<210> 179

<211> 2

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 179
val Met
1

<210> 180

<211> 2

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<400> 180
Ala Met
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<210> 181

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker Peptide Sequence

<220>

<221> REPEAT

<222> (3)...(5

<223> 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11 repeats

<220>

<221> VARIANT

<222> 4

<223> Xaa=Gly, Gly-Gly or Gly-Gly-Gly

<400> 181
Ala Met Gly Xaa Ser Ala Met
1 5

210> 182

<211> 30

<212> PRT

<213> Homo sapiens

<220>
<223> HMR-1 153 B-chain

<400> 182
Phe val Lys GIn His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15
Leu val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Ile Lys Thr
20 25 30

<210> 183

<211> 21

<212> PRT

<213> Homo sapiens

<220>
<223> HMR-1 1423 A-chain

<400> 183
Gly ITe val Glu GIn Cys Cys Thr Ser ITe Cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr Cys Gly
20

<210> 184

<211> 32

<212> PRT

<213> Homo sapiens

<220>
<223> HMR-1 1423 B-chain

<400> 184

Phe val Asn Gln His Leu Cys Gly Ser His Leu val Glu Ala Leu Tyr
1 5 10 15

Leu val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr His His
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20 25 30

<210> 185
<211> 510
<212> PRT
<213> Pan troglodytes

<220>
<223> Chimpanzee PH20

<400> 185
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 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 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 70 75 80
Ile Asn val Thr Gly GIn Asp val Thr ITe 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
100 105 110
Gly ITe Pro GIn Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp ITle 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
165 170 175
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 ITe 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 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 Leu Asn Thr Gln Gln Ser Pro val
260 265 270
Ala Ala Thr Leu Tyr val Arg Asn Arg Vval Gln Glu Ala Ile Arg val
275 280 285
Lys ITe Pro Asp Ala Lys Ser Pro Leu Pro val pPhe val Tyr Thr
290 295 300
Arg ITe val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile
325 330 335
val ITe Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu GIn
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
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 Ile Ala Asp Gly val Cys
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450

Ile Asp Ala Phe Leu

465

Phe Tyr Asn Ala Ser

485

Leu Cys Asp Leu Tyr

<210> 186
<211> 512
<212> PRT

<213> Macaca mulatta

<220>

<223> Rhesus Monkey PH20

<400> 186

Met Gly
1
Ser Ser

Cys Leu

Phe Leu
50

Asn Glu

65

ITe Asn

Gly Tyr
Gly Ile

Gln Asp
130

Ile Asp

145

Lys Asp

val Gln
Glu Lys

Ser Leu
210

Tyr Asn

225

val Glu

Thr Ala
val Ala

ser Lys
290

Arg Leu

305

Leu val

val Ile
Leu Leu
val Thr

370

Gly val
385

val
Gly
Thr
35

Trp
Pro
Ile
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Ser
Trp
Asp
355
Leu

Cys

500

Leu Lys
5

val Ser

20

Leu Asnh

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Leu Phe
Glu Glu

Tyr Lys
165

Ser Leu

180

Gly Lys

Pro Asn
His Tyr
Lys Arg
245
Tyr Pro
260
Leu Tyr
Pro Asp
Phe Thr
Thr Leu
325
Gly ser
340
Thr Tyr
Ala Ala

ITe Arg

Lys
470
Pro

Leu

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
val
Tyr
Trp
150
Asn
Pro
Asp
His
Arg
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys

Lys
390

455
Pro

ser

val

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Gln
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu

Ser

Met
375
Asp

Pro
Thr

Pro

His
val
Ala
40

Pro
Leu
val
Leu
Leu
120
Pro
Pro
Ser
Ala
Met
200
Trp
Pro
Asp
Tyr
Asn
280
Asn
val

Thr

Thr
360
Cys

Trp

Met
Leu

Thr
505

Ile
Phe
25

Pro
Ser
Phe
Thr
Thr
105
Gln
val
Thr
Ile
Thr
185
Leu
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Thr
345
Ile
Ser

Asn

3085seqPCl

Glu
Ser

490
Ser

Phe
10

Thr
Pro
Glu
Thr
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Asp
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln

Ser

460
Thr Glu
475
Ala Thr

Tyr Leu

Phe Arg
Phe Leu
Ile Ile

Phe Cys
60

Leu Met

75

Phe Tyr

Gly val
His Leu

Asn Leu
140

Ala Arg

155

Leu val

Lys Ala
Thr ITe

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln
Arg Glu

Pro val
300

Phe Leu

315

Leu Gly

Ser Met
Asn Pro
val Leu

380

Ser Asp
395

Page 152

Glu
Met

Ile

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys

Tyr

Ser
Phe

Leu
510

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
val
Arg
Ser
Ser
350
Ile
Gln

Leu

GlIn

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

His
Ser
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
val
Arg
Tyr
Glu
Gly
335
Cys
Ile
Glu

His

Ile
480
Asp

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Arg
Cys
Asp
240
Ser
val

val

Glu
320
Ile
Leu
Asn
Gln

Leu
400



Asn
val
Phe
val
Ile
465
Ile

Trp

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

Pro
His
Tyr
Lys
450
Asp
Phe

Arg

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu

val

Gly
sSer
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val

Ile

Asp
Gly
Cys
435
Asp
Ala
Tyr

Leu

187
505
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr

Trp

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp
Ser Leu

Asn Thr

485
Glu val
500

Leu Lys
5

val Ser
20
Leu Asn

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
165

Ser Leu

180

Gly Lys

Pro Asn
His Tyr
Lys Arg
245
Tyr Pro
260
Leu Tyr
Pro Asp
Phe Thr
Thr Phe

325
Gly Thr

Asp
Thr
Tyr
Ala
Lys
470
Ser

Trp

Phe
Gln
Phe
Ash
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Asnh
Ser
val
Ala
Asp
310
Gly

Leu

Ile
val
Thr
val
455
Pro
Ser

Asp

HUPH20 precursor 1-505
187

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu

Ser

Arg
Glu
Asn
440
Asp
Pro
Ser

Gln

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asnh
280
Ser
val
Thr

Ile

Leu
Asp
425
Leu
val
val
Thr

Gly
505

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val

Met

3085seqPCl

Glu
410
Leu
Ser
Cys
Glu
val

490
Ile

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala

330
Arg

Lys Gly
Glu Glu
Cys Lys

Ile Ala
460

Thr Glu

475

Ser Thr

Ser Arg

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu

Asn Leu
140

Ala Arg

155

Leu val

Lys Ala
Thr ITe

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln

Arg Glu

Pro val
300

Phe Leu

315

Leu Gly

Ser Met

Page 153

Gly
Phe
Glu
445
Asp
Gly
Thr

Ile

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala

Lys

Lys
ser
430
Lys
Gly
Ser
Met

Gly
510

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser

Ser

Phe
415
Glu
Ala
val
Pro
Phe

495
Phe

val
15
Pro
val
Lys
Pro
Arg
95
Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
5

33
cys

Thr
Lys
Asp
Cys
Pro
480
Ile

Phe

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile

Leu



Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Phe

Ser

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

Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp
Tyr

Ile

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr

Ala

Gly
Ser
Leu
Leu
50

Glu
Asnh
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala

Ala

Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala
Asnh

Leu

188
503
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu

Thr
275

340
Asn Tyr

Ala Ala
Ile Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp
Phe Leu

Ala Ser

485
Phe Leu
500

Leu Lys
5

val Ser
20
Leu Asnh

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
165

Ser Leu

180

Gly Lys

Pro Asn
His Tyr

Lys Arg
245

Tyr Pro

260

Leu Tyr

Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser

val

Glu
Met
375
Ash
Ile
Leu
Ser
val
455
Pro
Ser

Ile

HUPH20 precursor 1-503
188

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile

Arg

Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro
Thr

ser

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr

Asn
280

345
Ile

Ser
Asn
Leu
Asp
425
Leu
val
Met

Leu

Ser
505

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val

Thr

Thr
185
val
Gly
Gly
Leu
Leu

265
Arg

3085seqPCl

Leu Asn Pro

Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
Thr

Pro

Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asnh

val

val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr

Arg

Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln

Glu
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Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln

Ala
285

350
Ile

Gln
Leu
Lys
ser
430
Lys
Gly

Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser

270
Ile

Ile

Glu

Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro

Arg

Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val

val



Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Phe

Ser

Lys Ile
290
ITe val
val Tyr
Ile Trp
Leu Asp
355
Thr Leu
370
val Cys
Pro Asp
Arg Gly
Tyr Cys
435
Lys Asp
450
Asp Ala
Tyr Asn

Ile Leu

<210> 189
<211> 501
<212> PRT

<213>

<220>

<223>

<400> 189

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu

Tyr

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr

Ile Pro
115

Asp Ile

130

Asp Trp

Asp val
Gln Leu

Lys Ala
195

Leu Arg

210

Asn His

Pro Asp
Phe Thr

Thr Phe
325

Gly Thr

340

Asnh Tyr

Ala Ala
ITe Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp
Phe Leu
Ala Ser

485

Phe Leu
500

Homo sapiens

Leu Lys
5

val Ser

20

Leu Asn

Ala Trp
Leu Asp
Thr Gly
85
Pro Tyr
100
Gln Lys
Thr Phe
Glu Glu
Tyr Lys
165
Ser Leu
180
Gly Lys
Pro Asn

His Tyr

Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys
470
Pro

Ile

Lys
295
Gln
Glu

Ser

Met
375
Asn
Ile
Leu
Ser
val
455
Pro
Ser

Ile

Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

HUPH20 precursor 1-501

Phe Lys His

Gln
Phe
Ash
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asnh
Thr

Asp

Lys

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu

215
Lys

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp

Pro

Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly

Gly

3085seqPCl

Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr

Tyr

Pro val
300

Phe Leu

315

Leu Gly

Ser Met
Asn Pro

val Leu
380

Ser Asp

395

Lys Gly

Glu Gln
Cys Lys

ITe Ala
460

Thr Glu

475

Ala Thr

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu
Asn Leu
140
Ala Arg
155
Leu val
Lys Ala
Thr Ile
Tyr Leu

220
Asn Gly
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Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe

Ser

Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro

Cys

Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp

Phe

Thr
Glu
320
Ile
Leu
Ash
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys

Asn



225
val

Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asnh
val
Phe
val
Ile
465
Phe

Ser

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

Glu
Ala
Ala
Lys
290
Ile

val

Leu
Thr
370
val
Pro
Arg
TYyr
Lys
450
Asp
Tyr

Ile

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile

145
Lys

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp

Asp

Ile
Leu
Thr
275
Ile
val
TYyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala
Asn

Leu

190
499
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp

val

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

Asn
Lys
420
ser
Thr
Phe
Ala

Phe
500

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu

TYyr

Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Ser

485
Leu

Lys
5
Ser
Ash
Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu

Lys
165

230
Asn

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

470
Pro

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp

150
Asn

Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val
455
Pro

ser

HUPH20 precursor 1-499
190

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg

Arg

Asp
Tyr
Asnh
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro

Ser

Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr

Ile

3085seqPCl

Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp

Glu
170

235
Trp Leu

Thr Gln
Arg Glu

Pro val
300

Phe Leu

315

Leu Gly

Ser Met
Asn Pro

val Leu
380

Ser Asp

395

Lys Gly

Glu Gln
Cys Lys

ITe Ala
460

Thr Glu

475

Ala Thr

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu

Asn Leu
140

Ala Arg

155

Leu val
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Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn

Gln

Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp

Gln

Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys

Gln
175

240
Ser

val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro

160
Asn



val Gl
Glu Ly

Leu Le
21
Tyr As
225
val GI

Thr Al
Ala Al

Ser Ly
29
Arg I1
305
Leu Va

val I1
Leu Le

val Th
37
Gly va
385
Asn Pr

val Ar
Phe Ty

val Ly
45
Ile As
465
Phe Ty

Ser I1

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

<220>
<223>

<400>

Met GI
1

Ser Se

Cys Le

Phe Le
50

Asp GI

65

Ile As

Gly Ty

Gly 11

n Leu

s Ala
195

u Arg

0

n His

u Ile
a Leu

a Thr
275

s Ile

0

e val

T Tyr
e Trp

u Asp
355

r Leu

0

1 Cys

0 Asp
g Gly
r Cys
435
s Asp
0
p Ala
r Asn
e Leu
191

497
PRT

ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh
Ala
Ile
Asnh
Lys
420
Ser
Thr
Phe

Ala

Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

Ser
485

Homo sapiens

HUPH20 precursor 1-497

191
y val

r Gly
u Thr
35
uTrp
u Pro
n Ala
r Tyr

e Pro
115

Leu
val
20

Leu
Ala
Leu
Thr
Pro

100
Gln

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr

Lys

Thr Glu
Asp Phe

His Leu
215

Lys Lys

230

Ash Asp

ser Ile
val Arg

Ala Lys
295

Asp Gln

310

Gly Glu

Leu Ser
Met Glu
Lys Met
375
Lys Asnh
390
Ala Ile
Thr Leu
Tyr Ser
Ala val
455
Lys Pro

470
Pro Ser

Phe Lys
Gln Ile
Phe Arg
Asn Ala
55

Met Ser
70

Gln Gly
Ile Asp

Ile Ser

Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

His
val
Ala
40

Pro
Leu
val
Ser

Leu
120

Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile

105
Gln

3085seqPCl

Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

sSer
490

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr

Asp

Lys Ala
Thr Ile

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln
Arg Glu

Pro val
300

Phe Leu

315

Leu Gly

Ser Met
Ash Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln
Cys Lys
ITe Ala
460
Thr Glu

475
Ala Thr

Phe Arg
Phe Leu
val Ile
Phe Cys
60
Phe Ile
75
Phe Tyr
Gly val

His Leu
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Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr

Asp
125

Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val

110
Lys

Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn

Ala

Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly

Lys



Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Phe

Ser

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

Asp
130
Asp
Asp
Gln
Lys
Leu

210
Asn

Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

TYyr

<220>

<223>
<400>

Met
1
Ser
Ccys
Phe

Asp
65

Gly
Ser
Leu
Leu

50
Glu

Trp
val
Leu
Ala

195
Arg

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

192
495
PRT
Homo sapiens

val
Gly
Thr
35

Trp

Pro

Thr
Glu
Tyr
ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

Ser
485

Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Leu Lys Phe

5

val Ser Gln
2

Leu Asnh Phe

Ala Trp Asn

Leu Asp Met

70

Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser
val
455
Pro

Ser

HUPH20 precursor 1-495
192

Lys
Ile
Arg
Ala

55
Ser

Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

His
val
Ala
40

Pro

Leu

val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Phe
25

Pro
Ser

Phe

3085seqPCl

Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
10

Thr
Pro
Glu

Ser

Asn
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Ash
val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Phe
Phe
val
Phe

Phe
75

Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cys

60
Ile
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Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu

Gly

Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly

Ser

Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys

Pro

val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe

Arg
80



Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile

465
Phe

<210>
<211>
<212>

<213>

Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

TYyr

<220>

<223>

<400>
Met Gly val Leu Lys Phe Lys His Ile
5

1

Ser Ser Gly val Ser Gln Ile val Phe
20

Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala

195
Arg

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Ccys
435
Asp
Ala

Asn

193
493
PRT

Thr
Pro
100
Gln

Thr

Tyr
Ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

Ser
485

Homo sapiens

Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser
val
455
Pro

Ser

HUPH20 precursor 1-493
193

val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

25

3085seqPCl

Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

Leu
Gly
Lys
val
Pro
160
Asnh
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Ccys

Ile
480

Phe Phe Arg Ser Phe val Lys

10

15

Thr Phe Leu Leu Ile Pro Cys
30
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Cys Le
Phe Le

Asp GI1
65
Ile As

Gly Ty
Gly 11

Lys As
13
Ile As
145
Lys As

val GI
Glu Ly

Leu Le
21
Tyr As
225
val GI

Thr Al
Ala Al

Ser Ly
29
Arg I1
305
Leu Va

val I1
Leu Le

val Th
37
Gly va
385
Asn Pr

val Ar
Phe Ty

val Ly
45
Ile As
465
Phe Ty

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

<220>
<223>

u Thr
35
uTrp

u Pro
n Ala
r Tyr

e Pro
115

p Ile

0

p Trp

p val
n Leu

s Ala
195

u Arg

O .

n His

u Ile
a Leu

a Thr
275

s Ile

0

e val

T Tyr
e Trp

u Asp
355

r Leu

0

1 Cys

0 Asp

g Gly

r cys
435

s Asp

0

p Ala

r Asn

194
491
PRT

Leu
Ala
Leu
Thr
Pro
100
Gln

Thr

Tyr
Ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

sSer
485

Homo sapiens

HUPH20 precursor 1-491

Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val
455
Pro

Ser

Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val
Met

Leu

3085seqPCl
Pro Pro val

Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
Phe
75

Phe
Gly
His
Ash
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asnh
val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr
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Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Ccys

Ile
480



3085seqPCl
<400> 194
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 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 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 70 75 80
Ile Asn Ala Thr Gly GIn Gly val Thr ITe 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
100 105 110
Gly ITe Pro GIn 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
165 170 175
val Gln 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 Ile 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 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 Leu Asn Thr Gln Gln Ser Pro val
260 265 270
Ala Ala Thr Leu Tyr val Arg Asn Arg Vval 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 ITe val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile
325 330 335
val ITe Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu GIn
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
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 Ile Ala Asp Gly val Cys
450 455 460
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
465 470 475 480
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala
485 490

<210> 195
<211> 489
<212> PRT
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<213>

<220>

<223>

<400> 195

Met
1

Ser
Cys
Phe
Asp
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
Asn
val
Phe
val
Ile

465
Phe

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr

ITle Pro
115

Asp Ile

130

Asp Trp

Asp val
Gln Leu

Lys Ala
195

Leu Arg

210

Asn His

Glu Ile
Ala Leu

Ala Thr
275

Lys Ile

290

Ile val

val Tyr
Ile Trp

Leu Asp
355

Thr Leu

370

val Cys

Pro Asp

Arg Gly

Tyr Cys
435

Lys Asp

450

Asp Ala

Tyr Ash

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

Asn
Lys
420
Ser
Thr
Phe

Ala

Homo sapiens

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

Ser
485

HUPH20 precursor 1-489

Phe Lys His

Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu

Ser

Met
375
Asn
Ile
Leu
Ser
val
455
Pro

Ser

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val
Met

Leu

3085seqPCl

Phe Phe
10
Thr Phe

Pro val
Glu Phe

Ser Phe
75

Ile Phe

90

Thr Gly

Asp His
Asp Asnh

Trp Ala
155

Glu Leu

170

Glu Lys

Glu Thr
Tyr Tyr
Tyr Asnh
235
Ser Trp
250
Asn Thr
val Arg
Leu Pro
Lys Phe
315
Ala Leu
330
Arg Ser
Leu Asn
Gln val
Ser Ser
395
Glu Lys
410
Leu Glu
Ser Cys
Cys Ile

Glu Thr
475
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Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480



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

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
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
Asn
val
Phe

val

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr

Lys

196
490
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
TYyr
Trp
Asp
355
Leu
cys
Asp
Gly
cys

435
Asp

Leu
val
20
Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

ASn
Lys
420
Ser

Thr

Lys
5

Ser
Ash
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
TYyr
Ala
Arg
Phe
405
Pro
cys

Asp

Phe
Gln
Phe
Ash
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

HUPH20 precursor 1-490
196

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asnh
Ile
Leu
Ser

val

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Ile
Thr
360
cys
Trp
Gln
Glu
Thr

440
Asp

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asnh
Leu
Asp
425
Leu

val

3085seqPCl

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asnh
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asnh
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys

Ile

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
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ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
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
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp

cys



3085seqPCl
450 455 460
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
465 470 475 480
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser
485 490

<210> 197
<211> 487
<212> PRT
<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-487

<400> 197
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Xa] Lys
1 5 10 5
Ser Ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu gge Pro Cys
20 25
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 %%s Leu Gly Lys Phe
50 55
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly val Thr ITle Phe Tyr val Asp Srg Leu
85 90 5
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly
100 105 110
Gly ITe Pro GIn Lys ITe Ser Leu 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
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 Ash 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 GIn Glu Phe
180 185 190
Glu Lys 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 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 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 Leu Asn Thr Gln GIn 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 Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr
290 295 300
Arg Ile val Phe Thr Asp GIn val Leu Lys Phe Leu Ser GIn Asp Glu
305 310 315 320
Leu 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 Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu GIn
370 375 380
Gly val Cys Ile Arg Lys Asnh Trp Ash Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
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val
Phe
val
Ile

465
Phe

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

Arg
Tyr
Lys
450
Asp

Tyr

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
TYyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu

val

Gly
ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu

Thr

Gly
Cys
435
Asp
Ala

Asn

198
485
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
TYyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp

355
Leu

Lys
420
Ser
Thr
Phe

Ala

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly

Pro

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340

Asn

Ala

Pro
Cys
Asp
Leu

ser
485

Lys
5

Ser
Asn
Trp
Asp
Gly
85

TYyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr

Ala

Thr
Tyr
Ala
Lys

470
Pro

Leu
Ser
val
455
Pro

ser

HUPH20 precursor 1-485
198

Glu
Thr
440
Asp

Pro

Phe Lys His

Gln
Phe
Ash
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Asnh
Ser
val
Ala
Asp
310
Gly
Leu
Met

Lys

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu

Met

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asnh
280
Ser
val
Thr
Ile
Thr

360
Cys

Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile

Ser

3085seqgPCl

Leu
Ser
Cys
Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu

Gln

Glu Gln
Cys Lys

Ile Ala

460
Thr Glu
475

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu
Asn Leu
140
Ala Arg
155
Leu val
Lys Ala
Thr Ile
Tyr Leu
220
Asn Gly
235
Trp Leu
Thr Gln
Arg Glu
Pro val
300
Phe Leu
315
Leu Gly
Ser Met
Ash Pro

val Leu
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Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys

Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile

Gln

Glu
Ala
val

Gln

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile

Glu

Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
ser
val
val
Thr
Glu
320
Ile
Leu

Asn



Gly
385
Asn
val
Phe
val
Ile

465
Phe

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

370
val

Pro
Arg
TYyr
Lys
450
Asp

Tyr

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg

305
Leu

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile

val

Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

199
484
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val

Tyr

Ile Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp
Phe Leu

Ala Ser
485

Leu Lys
5

val Ser
20
Leu Asnh

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Thr Phe
Glu Glu
Tyr Lys
165
Ser Leu
180
Gly Lys
Pro Asn
His Tyr
Lys Arg
245
Tyr Pro
260
Leu Tyr
Pro Asp
Phe Thr

Thr Phe
325

Lys
390
Ala
Thr
Tyr
Ala

Lys
470

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp

310
Gly

375
Asn

Ile
Leu
Ser
val

455
Pro

HUPH20 precursor 1-484
199

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln

Glu

Trp
Gln
Glu
Thr
440
Asp

Pro

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val

Thr

Asn
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu

val

3085seqPCl

Ser
Glu
410
Leu
Ser
Cys

Glu

Phe
Thr

Pro

Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asnh
val
Leu
Lys

Ala
330

Ser
395
Lys
Glu
Cys
Ile

Thr
475

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

380
Asp

Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu

Gly
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Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser

Ala

Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln

Ser

His
Phe
415
Glu
Ala
val

Gln

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp

Gly
335

Leu
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu

320
Ile



val
Leu
val
Gly
385
Asn
val
Phe
val
Ile

465
Phe

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

Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala

Ser

Gly
Ser
Leu
Leu
50

Glu
Asnh
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala

Lys
290

Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

200
476
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr

275
Ile

Gly Thr
340
Asn Tyr

Ala Ala
Ile Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp

Phe Leu

Leu Lys
5

val Ser

20

Leu Asnh

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
165

Ser Leu

180

Gly Lys

Pro Asn

His Tyr

Lys Arg
245

Tyr Pro

260

Leu Tyr

Pro Asp

Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val

Ala

ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

HUPH20 precursor 1-476
200

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg

Lys
295

Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn

280
Ser

Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg

Pro

3085seqPCl

Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asnh
val

Leu

Ser Met
Asn Pro

val Leu
380

Ser Asp

395

Lys Gly

Glu Gln
Cys Lys
ITe Ala

460

Thr Glu
475

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu
Asn Leu
140
Ala Arg
155
Leu val
Lys Ala
Thr Ile
Tyr Leu
220
Asn Gly
235
Trp Leu
Thr Gln
Arg Glu

Pro val
300
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Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala

285
Phe

Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile

Ala

Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg

Tyr

Leu

Asn

Leu
400
Thr
Lys
Asp
Ccys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val

Thr



Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

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

Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr

Ala

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala

Ala

val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Ccys
435
Asp

Ala

201
475
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu

Thr

Phe Thr

Thr Phe
325

Gly Thr

340

Asn Tyr

Ala Ala
ITe Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp

Phe Leu

Leu Lys
5

val Ser

20

Leu Asn

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
165

Ser Leu

180

Gly Lys

Pro Asn
His Tyr

Lys Arg
245

Tyr Pro

260

Leu Tyr

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

Lys
470

Phe
Gln
Phe
Asnh
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asnh
Thr

Asp

Lys
230
ASn
Ser

val

Gln
Glu
ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

HUPH20 precursor 1-475
201

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile

Arg

val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr

Asn

Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu

265
Arg

3085seqPCl

Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn

val

Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr

Arg

Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln

Glu
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Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln

Ala

Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser

270
Ile

Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro

Arg

Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val

val



Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asnh
val
Phe
val

Ile
465

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

Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr

225
val

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn

Glu

275
Ile

val
TYyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

202
474
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His

Ile

Pro
Phe
Thr
Gly
340
Asnh

Ala

Asn
Lys
420
Ser
Thr

Phe

Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

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

Lys
470

Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

HUPH20 precursor 1-474
202

Leu Lys Phe Lys

val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His

Lys

5
Ser

Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr

Arg
245

Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys

230
Asn

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys

Asp

280
Ser

val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro

Asp

Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly

Leu

3085seqPCl

Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr

Ser
250

Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn

235
Trp

val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly

Leu
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285
Phe

Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser

Trp

Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys

Asn

Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe

Glu
255

Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn

240
Ser



Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

Ala Leu

Ala Thr
275

Lys Ile

290

Ile val

val Tyr
Ile Trp

Leu Asp
355

Thr Leu

370

val Cys

Pro Asp
Arg Gly

Tyr Cys
435

Lys Asp

450

Asp Ala

<210> 203
<211> 473
<212> PRT

<213>

<220>

<223>

<400> 203

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu

Tyr

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr

Ile Pro
115

Asp Ile

130

Asp Trp

Asp val
Gln Leu

Lys Ala
195

Leu Arg

210

Asn His

Tyr Pro
260
Leu Tyr
Pro Asp
Phe Thr
Thr Phe
325
Gly Thr
340
Asn Tyr
Ala Ala
ITe Arg
Asn Phe
405
Lys Pro
420
Ser Cys
Thr Asp

Phe Leu

Homo sapiens

Leu Lys
5

val Ser

20

Leu Asn

Ala Trp
Leu Asp
Thr Gly
85
Pro Tyr
100
Gln Lys
Thr Phe
Glu Glu
Tyr Lys
165
Ser Leu
180
Gly Lys
Pro Asn

His Tyr

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

Lys
470

Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

HUPH20 precursor 1-473

Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

Phe Lys His

Gln
Phe
Ash
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asnh
Thr

Asp

Lys

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu

215
Lys

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp

Pro

Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly

Gly

3085seqPCl

Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr

Tyr

Thr Gln
Arg Glu

Pro val
300

Phe Leu

315

Leu Gly

Ser Met
Asn Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln
Cys Lys

Ile Ala
460

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu
Asn Leu
140
Ala Arg
155
Leu val
Lys Ala
Thr Ile
Tyr Leu

220
Asn Gly
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Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe

Ser

Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro

Cys

Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp

Phe

val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys

Asn



225
val GI1

Thr Al
Ala Al

Ser Ly
29
Arg I1
305
Leu Va

val 11
Leu Le

val Th
37
Gly va
385
Ash Pr

val Ar
Phe Ty

val Ly
45

ITe As

465

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

<220>
<223>

<400>

Met GI
1

Ser Se

Cys Le

Phe Le
50

Asp GI

65

Ile As

Gly Ty
Gly 11
Lys As
13
Ile As
145
Lys As
val GI

Glu Ly

230
u Ile Lys Arg Asnh Asp Asp
245
a Leu Tyr Pro Ser Ile Tyr
260
a Thr Leu Tyr val Arg Asn
275 280
s Ile Pro Asp Ala Lys Ser
0 295
e val Phe Thr Asp Gln val
310
1 Tyr Thr Phe Gly Glu Thr
325
e Trp Gly Thr Leu Ser Ile
340
u Asp Asn Tyr Met Glu Thr
355 360
r Leu Ala Ala Lys Met Cys
0 375
1 Cys ITe Arg Lys Asn Trp
390
0 Asp Asn Phe Ala Ile Gln
405
g Gly Lys Pro Thr Leu Glu
420
r Cys Ser Cys Tyr Ser Thr
435 440
s Asp Thr Asp Ala val Asp
0 455
p Ala Phe Leu Lys Pro Pro
470

204
472
PRT
Homo sapiens

HUPH20 precursor 1-472

204
y val Leu Lys Phe Lys His
5
r Gly val Ser Gln Ile val
20
u Thr Leu Asn Phe Arg Ala
35 40
u Trp Ala Trp Asnh Ala Pro
55
u Pro Leu Asp Mgt Ser Leu
7
n Ala Thr Gly Gln Gly val
85
r Tyr Pro Tyr Ile Asp Ser
100
e Pro GIn Lys Ile Ser Leu
115 120
p Ile Thr Phe Tyr Met Pro
0 135
p Trp Glu Glu Trp Arg Pro
150
p val Tyr Lys Ash Arg Ser
165
n Leu Ser Leu Thr Glu Ala
180
s Ala Gly Lys Asp Phe Leu
195 200

Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val

Met

Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr

185
val

3085seqPCl

Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu

Glu

235
Trp

Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys

Ile

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys

Thr

Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala

Ile
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Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys

Lys
205

Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln

190
Leu

Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu

Gly

240
Ser

val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe

Lys



Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

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

Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys

val

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp

Gln

Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Ccys
435
Asp

Ala

205
471
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
TYyr
Pro
115
Ile
Trp
val

Leu

Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340

Asn

Ala

Asn
Lys
420
Ser
Thr

Phe

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
TYyr

Ser

Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Lys
5
Ser
Asnh
Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu
Lys

165
Leu

His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

Phe
Gln
Phe
Asnh
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asnh

Thr

Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

HUPH20 precursor 1-471
205

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg

Glu

Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser

Ala

Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu

val

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile

Thr

3085seqPCl

Tyr Tyr

Tyr Asn
235

Ser Trp

250

Asn Thr

val Arg
Leu Pro

Lys Phe
315

Ala Leu

330

Arg Ser

Leu Asn
Gln val

Ser Ser
395

Glu Lys

410

Leu Glu

Ser Cys

Cys Ile

Phe Phe
10
Thr Phe

Pro val
Glu Phe

Ser Phe
75

ITe Phe

90

Thr Gly

Asp His
Asp Asn

Trp Ala
155

Glu Leu

170

Glu Lys
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Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu
Ile
cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val

Ala

Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln

Lys

Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln

Gln

Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln

175
Glu

Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn

Phe



Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asnh
val
Phe
val

Ile
465

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

Lys
Leu
210
Asnh
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys

Ile
145

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp

130
Asp

Ala
195
Arg

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
cys
435
Asp

Ala

206
470
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile

Trp

180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

Asn
Lys
420
Ser
Thr

Phe

Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
cys
Asp

Leu

Asp
His
Lys
230
Asnh
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val

455
Pro

HUPH20 precursor 1-470
206

Leu Lys Phe Lys

val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr

Glu

5
Ser

Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe

Glu

Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr

Trp
150

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met

135
Arg

Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val

Thr

Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro

Pro

185
val

Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asnh
Leu
Asp
425
Leu

val

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val

Thr

3085seqPCl

Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
ser

cys

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp

Trp

Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys

Ile

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn

Ala
155

Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu

140
Arg
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Lys
205
Phe
ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly

Asn

190
Leu

Pro
Cys
Asn
ser
270
Ile
Ala
Gln
Ser
ser
350
Ile
Gln
Leu
Lys
sSer
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met

Trp

Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala

Lys

Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val

Pro
160



Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

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

Asp
Gln
Lys
Leu
210
Asnh
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly

Lys

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile

Asp

val
Leu
Ala
195
Arg

His

Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

207
469
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro

115
Ile

Tyr
ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Ash

Ala

Asn
Lys
420
Ser
Thr

Phe

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln

Thr

Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys

Phe

Asn
Thr

Asp

Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys

295
Gln

Ser
Glu
Met

375
Asn

Leu
Ser

val
455

HUPH20 precursor 1-469
207

Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

Phe Lys His

Gln
Phe
Ash
Met

70
Gln

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser

Met

val
Ala
40

Pro
Leu
val
Ser
Leu

120
Pro

Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu

val

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln

val

3085seqPCl

Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp

Asp

Leu val
Lys Ala
Thr Ile
Tyr Leu
220
Asn Gly
235
Trp Leu
Thr Gln
Arg Glu
Pro val
300
Phe Leu
315
Leu Gly
Ser Met
Asn Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln
Cys Lys

Ile Ala
460

Phe Arg
Phe Leu
val 1Ile
Phe Cys
60
Phe ITe
75
Phe Tyr
Gly val
His Leu

Asn Leu
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Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp

125
Gly

Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys

Met

Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala

Ala

Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys

val



Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asnh
val
Phe
val

Ile
465

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

130
Asp

Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
TYyr
Lys

450
Asp

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile

Gly

Gly
Ser
Leu
Leu
50

Glu
Asn

Tyr

Trp
val
Leu
Ala

195
Arg

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
cys
Asp
Gly
cys
435
Asp

Ala

208
468
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala

TYyr

Glu
Tyr
Ser
180
Gly

Pro

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

Asn
Lys
420
Ser
Thr

Phe

Leu
val
20

Leu
Ala
Leu
Thr

Pro
100

Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
cys
Asp

Leu

Lys
5
Ser
Asn
Trp
Asp
Gly

85
Tyr

Trp
150
Asnh
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Phe
Gln
Phe
Asn
Met
70

Gln

Ile

135
Arg

Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser

val
455

HUPH20 precursor 1-468
208

Lys
Ile
Arg
Ala
55

Ser
Gly

Asp

Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

His
val
Ala
40

Pro
Leu
val

Ser

Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asnh
Leu
Asp
425
Leu

val

Ile
Phe
25

Pro
Ser
Phe
Thr

Ile
105

3085seqPCl

Trp Ala
155

Glu Leu

170

Glu Lys

Glu Thr
Tyr Tyr

Tyr Ash
235

Ser Trp

250

Asn Thr

val Arg
Leu Pro

Lys Phe
315

Ala Leu

330

Arg Ser

Leu Asn
Gln val
Ser Ser
395
Glu Lys
410
Leu Glu
Ser Cys

Cys Ile

Phe Phe
10
Thr Phe

Pro val
Glu Phe
Ser Phe
75
ITe Phe

90
Thr Gly
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140
Arg

val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu
Ile
Cys
60

Ile
Tyr

val

Asn
Gln
Lys
Lys
205
Phe
ser
Trp
Gln
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
val

Thr

Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
ser
350
Ile
Gln
Leu
Lys
sSer
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp

val
110

Lys
GlIn
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro
Arg

95
Asn

Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

cys

Lys
Cys
Pro
Phe
Arg
80

Leu

Gly



Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

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

Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>
<400>

Met
1
Ser

Cys
Phe
Asp

65
Ile

Gly
Ser
Leu
Leu
50

Glu

Asn

Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

209
466
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro

Ala

Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

Asn
Lys
420
Ser
Thr

Phe

Leu
val
20

Leu
Ala
Leu

Thr

Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys

Asp

Lys
5
Ser
ASn
Trp
Asp

Gly

Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Phe
Gln
Phe
Ash
Met

70
Gln

Ser
Met
135
Arg

Arg

Phe
Leu
215
Lys
Asp
Ile
Arg
Lys

295
Gln

Ser
Glu
Met

375
Asn

Leu
Ser

val
455

HUPH20 precursor 1-466
209

Lys
Ile
Arg
Ala
55

Ser

Gly

Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp

Gln

Thr
440
Asp

His
val
Ala
40

Pro
Leu

val

Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu

val

Ile
Phe
25

Pro
Ser
Phe

Thr

3085seqgPCl

Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
10

Thr
Pro
Glu
Ser

Ile

His Leu

Asn Leu
140

Ala Arg

155

Leu val

Lys Ala
Thr ITe

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln
Arg Glu
Pro val
300
Phe Leu
315
Leu Gly
Ser Met
Asn Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln
Cys Lys

Ile Ala
460

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr
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Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly

val

Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser

Asp

Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val
Lys
Pro

Arg

Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg

80
Leu



Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val

Ile
465

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

Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>
<400>

Met
1

Cys

Phe

Tyr
Pro
115
Ile
Trp
val
Leu
Ala

195
Arg

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
cys
Asp
Gly
Cys

435
Asp

210
465
PRT
Homo sapiens

Pro
100
Gln
Thr
Glu
TYyr
ser
180
Gly

Pro

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

ASn
Lys
420
Ser

Thr

85
Tyr

Lys
Phe
Glu
Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
cys

Asp

Ile
Ile
Tyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser

val
455

HUPH20 precursor 1-465
210

Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Ile
Thr
360
cys
Trp
Gln
Glu
Thr

440
Asp

Gly val Leu Lys Phe Lys His

5
Ser Ser Gly val Ser Gln Ile val
20

Leu Thr Leu Asn Phe Arg Ala

35

40

Leu Trp Ala Trp Ash Ala Pro

50

55

Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

val

Ile
Phe
25

Pro

Ser

3085seqPCl
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

cys

Phe
10

Thr
Pro

Glu

Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
ser
Asn
val
Ser
395
Lys
Glu
cys

Ile

Phe
Phe
val

Phe

val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu
Ile

Cys
60
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Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro

45
Leu

val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
ser
270
Ile
Ala
Gln
sSer
ser
350
Ile
Gln
Leu
Lys
ser
430
Lys

Gly

Phe
Ile
30

Asn

Gly

95
Asn

Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Pro
val

Lys

Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp

cys

Lys
Cys
Pro

Phe



Asp Glu Pro

65

Ile Asn Ala

Gly Tyr Tyr

Gly Ile Pro

115

Lys Asp Ile
130
Ile Asp Trp

145

Lys Asp val

val Gln Leu

Glu Lys Ala

195

Leu Leu Arg
210
Tyr Asn His

225

val Glu Ile

Thr Ala Leu

Ala Ala Thr

275

Ser Lys Ile
290
Arg Ile val

305

Leu val Tyr

val Ile Trp

Leu Leu Asp

355

val Thr Leu
370
Gly val cys

385

Asn Pro Asp

val Arg Gly

Phe Tyr Cys

435

val Lys Asp
450

Ile
465

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

<220>
<223>

<400>
1

211
464
PRT

Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

AsSn
Lys
420
Ser

Thr

Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys

Asp

Homo sapiens

HUPH20 precursor 1-464

211

Met
70

Gln
Ile
Ile
Tyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Ser
Gly
Asp
Ser
Met
135
Arg

Arg

Phe
Leu
215
Lys
Asp
Ile
Arg
Lys

295
Gln

Ser
Glu
Met

375
Asn

Leu
Ser

val
455

Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
Cys

Trp

Gln

Thr
440
Asp

Met Gly val Leu Lys Phe Lys His
5

Ser Ser Gly val Ser Gln Ile val
20

Cys Leu Thr Leu Asn Phe Arg Ala Pro

3085seqPCl

Phe sSer

Thr ITe
90

Ile Thr

105

Gln Asp

val Asp
Thr Trp

ITe Glu
170

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

Ile Leu

Ser Gln

Ash Ser

Leu Glu
410

Asp Leu

425

Leu Ser

val Cys

Phe Ile
75
Phe Tyr

Gly val
His Leu

Asn Leu
140

Ala Arg

155

Leu val

Lys Ala
Thr Ile

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln
Arg Glu
Pro val
300
Phe Leu
315
Leu Gly
Ser Met
Asn Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln
Cys Lys

Ile Ala
460

Gly
val
Thr
Asp
125
Gly
Asnh
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ile Phe Phe Arg Ser

10

Phe Thr Phe Leu Leu

25
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Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe

Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

val
15

Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys

Ile Pro Cys

Pro val ITe Pro Asn val Pro



Phe
Asp
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
Asn
val
Phe

val

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

Leu
Glu
Asnh
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr

Lys
450

<220>

<223>

<400>
Met Gly val Leu Lys Phe Lys His Ile
5

1

Ser Ser Gly val Ser Gln Ile val Phe
20

35
Trp

Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
TYyr
Trp
Asp
355
Leu
cys
Asp
Gly
cys

435
Asp

212
462
PRT
Homo sapiens

Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
TYyr
sSer
180
Gly

Pro

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

ASn
Lys
420
Ser

Thr

Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
cys

Asp

Asnh
Met
70

Gln
Ile
Ile
TYyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser

val
455

HUPH20 precursor 1-462
212

40
Pro

Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu

val

25

3085seqPCl

Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asnh
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
Phe
75

Phe
Gly
His
Ash
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys

Ile

Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

45
Leu

Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
sSer
270
Ile
Ala
Gln
sSer
Ser
350
Ile
Gln
Leu
Lys
ser
430
Lys

Gly

Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

val

Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp

cys

Phe Phe Arg Ser Phe val Lys

10

15

Thr Phe Leu Leu ITe Pro Cys
30
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Cys Le
Phe Le

Asp GI1
65
Ile As

Gly Ty
Gly 11

Lys As
13
Ile As
145
Lys As

val GI
Glu Ly

Leu Le
21
Tyr As
225
val GI

Thr Al
Ala Al
Ser Ly
29
Arg I1
305
Leu Va
val 11
Leu Le
val Th
37
Gly va
385
Asn Pr
val Ar
Phe Ty
val Ly
45

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

<220>
<223>

<400>
1

u Thr
35
uTrp

u Pro
n Ala
r Tyr

e Pro
115

p Ile

0

p Trp

p val
n Leu

s Ala
195

u Arg

O .

n His

u Ile
a Leu

a Thr
275

s Ile

0

e val

T Tyr
e Trp

u Asp
355

r Leu

0

1 Cys

0 Asp

g Gly

r cys

435
s Asp
0

213
460
PRT

Leu
Ala
Leu
Thr
Pro
100
Gln

Thr

Tyr
Ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser

Thr

Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys

Asp

Homo sapiens

HUPH20 precursor 1-460

213

Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser

val
455

Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

val

Met Gly val Leu Lys Phe Lys His Ile
5

Ser Ser Gly val Ser Gln Ile val Phe

3085seqPCl
Pro Pro val

Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
Phe
75

Phe
Gly
His
Ash
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asnh
val
Ser
395
Lys
Glu
Cys

Ile

Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu

Ala

Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys

Asp

Phe Phe Arg Ser Phe val Lys

10

15

Thr Phe Leu Leu Ile Pro Cys
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Cys
Phe
Asp
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
Asn
val
Phe

val

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

Leu
Leu
50

Glu
Asn
TYyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr

Lys
450

<220>

<223>
<400>

Leu
Thr
275
Ile
val
TYyr
Trp
Asp
355
Leu
cys
Asp
Gly
Cys

435
Asp

214
458
PRT
Homo sapiens

20
Leu

Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
TYyr
Ser
180
Gly

Pro

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

ASn
Lys
420
Ser

Thr

Asnh
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
TYyr
Ala
Arg
Phe
405
Pro
cys

Asp

Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asnh
Ile
Leu
Ser

val
455

HUPH20 precursor 1-458
214

Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

3085seqPCl

25
Pro Pro

Ser Glu
Phe Ser

Thr Ile
90

ITe Thr

105

Gln Asp

val Asp
Thr Trp

ITe Glu
170

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

ITe Leu

ser Gln

Ash Ser

Leu Glu
410

Asp Leu

425

Leu Ser

val Cys

val
Phe
Phe
75

Phe
Gly
His
Asnh
Ala
155
Leu
Lys
Thr
Tyr
Asnh
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys

Ile

Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe

Glu
445

30
Asn

Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
sSer
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu

Ala

Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp

Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys
1 10

5
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Ser Se
Cys Le

Phe Le
50

Asp GI1

65

Ile As

Gly Ty
Gly 11
Lys As
13
Ile As
145
Lys As
val GI
Glu Ly
Leu Le
21
Tyr As
225
val GI
Thr Al

Ala Al

r Gly

u Thr
35
uTrp

u Pro
n Ala
r Tyr
e Pro

115
p Ile

0
p Trp

p val
n Leu
s Ala
195
u Arg
0
n His
uIle
a Leu

a Thr
275

Ser Lys Ile

29
Arg I1
305

0
e val

Leu val Tyr

val I1
Leu Le

val Th
37

e Trp

u Asp

355
r Leu
0

Gly val cys

385
Asn Pr

val Ar

0 Asp

g Gly

Phe Tyr Cys

435

val Lys Asp

45

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

<220>
<223>

<400>

0

215
456
PRT

val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

ASn
Lys
420
Ser

Thr

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys

Asp

Homo sapiens

HUPH20 precursor 1-456

215

Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg

Arg

Phe
Leu
215
Lys
Asp
Ile
Arg
Lys

295
Gln

Ser
Glu
Met

375
Asn

Leu
Ser

val
455

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
Ccys

Trp

Gln

Thr
440
Asp

Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

val

3085seqPCl

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Phe
val
Phe
Phe
75

Phe
Gly
His
Ash
Ala
155
Leu
Lys
Thr
Tyr
Asnh
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asnh
val
Ser
395
Lys
Glu

Cys

Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln

Lys

Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe

Glu
445

Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu

Ala

Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp

Met Gly val Leu Lys Phe Lys His ITle Phe Phe Arg Ser Phe val Lys
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Ser
Cys
Phe
Asp
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
Asn
val
Phe

val

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

Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
TYyr

Lys
450

<220>

<223>
<400>

Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
TYyr
Trp
Asp
355
Leu
cys
Asp
Gly
cys

435
Asp

216
454
PRT
Homo sapiens

val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

ASn
Lys
420
Ser

Thr

Ser
Asnh
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
cys

Asp

Gln
Phe
Asnh
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser

val
455

HUPH20 precursor 1-454
216

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
cys
Trp
Gln
Glu
Thr

440
Asp

Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp

425
Leu

3085seqPCl
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu

Ser

Phe
val
Phe
Phe
75

Phe
Gly
His
Asnh
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu

Cys

Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln

Lys
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Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe

Glu
445

Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
ser
270
Ile
Ala
Gln
Ser
ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

15
Pro

val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu

Ala

Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys

Asp



Met GI
Ser Se
Cys Le
Phe Le
50
Asp GI1
Ile As
Gly Ty
Gly 11
Lys As
13
Ile As
145
Lys As
val GI
Glu Ly
Leu Le
21
Tyr As
225
val GI
Thr Al

Ala Al

y val
r Gly
u Thr
35
u Trp
u Pro
n Ala
r Tyr
e Pro
115
p Ile

0
p Trp

p val
n Leu
s Ala
195
u Arg
0
n His
u Ile
a Leu

a Thr
275

Ser Lys Ile

29
Arg I1
305

0
e val

Leu val Tyr

val I1
Leu Le

val Th
37

e Trp

u Asp

355
r Leu
0

Gly val cys

385
Asn Pr

val Ar

0 Asp

g Gly

Phe Tyr Cys

435

val Lys Asp

45

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

<220>
<223>

0

217
452
PRT

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

ASn
Lys
420
Ser

Thr

Lys
Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys

Asp

Homo sapiens

HUPH20 precursor 1-452

Phe
Gln
Phe
Asn
Met
Gln
Ile
Ile
Tyr
Trp
150
Ash
Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu

Ser

Met
375
Asn
Ile
Leu

Ser

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu

Thr
440

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp

425
Leu

3085seqPCl

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu

Ser

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu

Asn Leu
140

Ala Arg

155

Leu val

Lys Ala
Thr Ile

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln
Arg Glu
Pro val
300
Phe Leu
315
Leu Gly
Ser Met
Asn Pro
val Leu
380
Ser Asp
395
Lys Gly
Glu Gln

Cys Lys
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Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe

Glu
445

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu

Ala

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp



3085seqPCl
<400> 217
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 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 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 70 75 80
Ile Asn Ala Thr Gly GIn Gly val Thr ITe 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
100 105 110
Gly ITe Pro GIn 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
165 170 175
val Gln 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 Ile 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 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 Leu Asn Thr Gln Gln Ser Pro val
260 265 270
Ala Ala Thr Leu Tyr val Arg Asn Arg Vval 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 ITe val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile
325 330 335
val ITe Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu GIn
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
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
450

<210> 218
<211> 450
<212> PRT
<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-450
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3085seqPCl

<400> 218
Met Gly val Leu Lys Phe Lys His Ile ige Phe Arg Ser Phe Xa] Lys
1 5 5
Ser Ser Gly ¥81 Ser GIn ITe val ;he Thr Phe Leu Leu gge Pro Cys
5
Cys Leu ;hr Leu Asn Phe Arg Aga Pro Pro val Ile Pro Asn val Pro
5 4 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe g%s Leu Gly Lys Phe
50 55
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly val Thr ITle Phe Tyr val Asp Srg Leu
85 90 5
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly
100 105 110
Gly ITe Pro GIn Lys ITe Ser Leu 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
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 Ash 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 GIn Glu Phe
180 185 190
Glu Lys 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 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 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 Leu Asn Thr Gln GIn 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 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 Leu Ser GIn Asp Glu
305 310 315 320
Leu 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 Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asnh Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu GIn
370 375 380
Gly val Cys Ile Arg Lys Ash Trp Ash Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
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
450

<210> 219
<211> 508
<212> PRT
<213> Homo sapiens

<220>
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3085seqPCl
<223> HuPH20 precursor 1-508

<400> 219
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 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 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 70 75 80
Ile Asn Ala Thr Gly GIn Gly val Thr ITe 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
100 105 110
Gly ITe Pro GIn 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 Gln GIn 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 Ile 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 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 Leu Asn Thr Gln Gln Ser Pro val
260 265 270
Ala Ala Thr Leu Tyr val Arg Asn Arg VvVal 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 ITe val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile
325 330 335
val ITe Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu GIn
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
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 Ile Ala Asp Gly val Cys
450 455 460
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu 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
Ser Ile Leu Phe Leu Ile Ile Ser Ser val Ala Ser
500 505
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<210> 220
<211> 506
<212> PRT

<213>

<220>

<223>

<400> 220

Met
1

Ser
Cys
Phe
Asp
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
Asn
val
Phe

val

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr

ITle Pro
115

Asp Ile

130

Asp Trp

Asp val
Gln Leu

Lys Ala
195

Leu Arg

210

Asn His

Glu Ile
Ala Leu

Ala Thr
275

Lys Ile

290

Ile val

val Tyr
Ile Trp

Leu Asp
355

Thr Leu

370

val Cys

Pro Asp
Arg Gly
Tyr Cys

435

Lys Asp
450

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

ASn
Lys
420
Ser

Thr

Homo sapiens

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys

Asp

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

HUPH20 precursor 1-506

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg

Arg

Phe
Leu
215
Lys
Asp
Ile
Arg
Lys

295
Gln

Ser
Glu
Met

375
Asn

Leu
Ser

val
455

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp

Gln

Thr
440
Asp

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

val

3085seqPCl

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

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
Asn
val
Ser
395
Lys
Glu
Cys

Ile

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460
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Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
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
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys



3085seqgPCl
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu 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
Ser Ile Leu Phe Leu Ile Ile Ser Ser val
500 505

<210> 221
<211> 504
<212> PRT
<213> Homo sapiens

<220>
<223> HUPH20 precursor 1-504

<400> 221
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 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 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 70 75 80
Ile Asn Ala Thr Gly GIn Gly val Thr ITe 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
100 105 110
Gly ITe Pro GIn 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 Gln GIln Gln 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 ITe 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 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 Leu Asn Thr Gln Gln 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
Lys ITe Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr
290 295 300
Arg ITe val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile
325 330 335
val ITe Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu GIn
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
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Ser



val
Phe
val
Ile
465
Phe

Ser

Arg Gly

Tyr Cys
435

Lys Asp

450

Asp Ala

Tyr Asn

Ile Leu

<210> 222
<211> 502
<212> PRT

<213>

<220>

<223>

<400> 222

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu

val

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr

Ile Pro
115

Asp Ile

130

Asp Trp

Asp val
GIn Leu
Lys Ala
195
Leu Arg
210
Asn His
Glu Ile
Ala Leu
Ala Thr
275
Lys Ile
290
Ile val
val Tyr

Ile Trp

Lys
420
Ser
Thr
Phe
Ala

Phe
500

Leu
val
20

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

Gly
340

405
Pro

Cys
Asp
Leu
Ser

485
Leu

Homo sapiens

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe

325
Thr

Thr
Tyr
Ala
Lys
470
Pro

Ile

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly

Leu

Leu
Ser
val
455
Pro
Ser

Ile

HUPH20 precursor 1-502

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu

Ser

Glu
Thr
440
Asp
Pro
Thr

Ser

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr

Ile

Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val

Met
345

3085seqPCl

410
Leu

Ser
Cys
Glu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala

330
Arg

Glu
Cys
Ile
Thr

475
Ala

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

Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly

Met
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Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala

Lys

Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser

Ser
350

415
Glu

Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly

335
Cys

Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile

Leu



Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Phe

Ser

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

Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp
Tyr

Ile

<220>

<223>
<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala

Ser

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala

Lys

Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala
Asn

Leu

223
500
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
TYyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr

275
Ile

Asn Tyr
Ala Ala
Ile Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp
Phe Leu

Ala Ser

485
Phe Leu
500

Leu Lys
5

val Ser
20
Leu Asn

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
165

Ser Leu

180

Gly Lys

Pro Asnh

His Tyr

Lys Arg
245

Tyr Pro

260

Leu Tyr

Pro Asp

Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Gln
Phe
Asnh
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asnh
Thr
Asp
His
Lys
230
Asnh
Ser

val

Ala

Glu
Met
375
Asn
Ile
Leu
Ser
val
455
Pro

Ser

HUPH20 precursor 1-500
223

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg

Lys

Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asnh

280
Ser

3085seqPCl
Ile Leu Asn Pro Tyr

ser Gln
Asn Ser

Leu Glu
410

Asp Leu

425

Leu Ser

val Cys
Met Glu

Leu Ser
490

ITe Phe
10

Phe Thr

25

Pro Pro

Ser Glu
Phe Ser

Thr Ile
90

ITe Thr

105

Gln Asp

val Asp
Thr Trp

ITe Glu
170

Thr Glu

185

val Glu

Gly Tyr
Gly Tyr

Leu Ser
250

Leu Asn

265

Arg val

val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr

Arg

Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln

Glu

Pro Leu Pro val
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365
Cys

Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala

285
Phe

Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile

Ala

Ile
Glu
His
Phe
415
Glu
Ala
val
GIn

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg

Tyr

Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val

Thr



Ar

305
Leu
val
Leu
val
Gly
385
Ash
val
Phe
val
Ile
465
Phe

Ser

290

g Ile val

val Tyr
Ile Trp

Leu Asp
355

Thr Leu

370

val Cys

Pro Asp
Arg Gly
Tyr Cys
435
Lys Asp
450
Asp Ala
Tyr Asn

Ile Leu

<210> 224
<211> 498
<212> PRT

<213>

<220>

<223>

<400> 224

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu

Leu

TYyr
225

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr

ITle Pro
115

Asp Ile

130

Asp Trp

Asp val
Gln Leu

Lys Ala
195

Leu Arg

210

Asn His

Phe Thr

Thr Phe
325

Gly Thr

340

Asn Tyr

Ala Ala
Ile Arg

Asn Phe
405

Lys Pro

420

Ser Cys

Thr Asp
Phe Leu
Ala Ser

485

Phe
500

Homo sapiens

Leu Lys
5

val Ser
20
Leu Asnh

Ala Trp
Leu Asp
Thr Gly
85
Pro Tyr
100
Gln Lys
Thr Phe
Glu Glu
Tyr Lys
165
Ser Leu
180
Gly Lys
Pro Asn

His Tyr

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

470
Pro

295
Gln

Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val
455
Pro

ser

HUPH20 precursor 1-498

val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Phe Lys His

Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His

Lys
230

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu

215
Lys

val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp

Pro

Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly

Gly

3085seqPCl

Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
Thr

Pro

Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr

Tyr

300
Phe Leu
315
Leu Gly

Ser Met
Asn Pro

val Leu
380

Ser Asp

395

Lys Gly

Glu Gln
Cys Lys

ITe Ala
460

Thr Glu

475

Ala Thr

Phe Arg
Phe Leu
val Ile

Phe Cys
60

Phe Ile

75

Phe Tyr

Gly val
His Leu

Asn Leu
140

Ala Arg

155

Leu val

Lys Ala
Thr Ile
Tyr Leu

220

Asn Gly
235
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Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe

Ser

Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro

Cys

Asp
Gly
335
Cys
Ile

Glu

Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp

Phe

Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys

Asn
240



val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile
465
Phe

Ser

Glu Ile
Ala Leu

Ala Thr
275
Lys Ile
290
Ile val
val Tyr
Ile Trp
Leu Asp
355
Thr Leu
370
val Cys
Pro Asp
Arg Gly
Tyr Cys
435
Lys Asp
450
Asp Ala
Tyr Asn

Ile

<210> 225
<211> 496
<212> PRT

<213>

<220>

<223>

<400> 225

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys

val

Gly val
Ser Gly

Leu Thr
35

Leu Trp

50

Glu Pro

Asn Ala
Tyr Tyr
ITle Pro
115
Asp Ile
130
Asp Trp
Asp val

Gln Leu

Lys Arg
245

Tyr Pro

260

Leu Tyr

Pro Asp
Phe Thr
Thr Phe
325
Gly Thr
340
Asn Tyr
Ala Ala
ITe Arg
Asn Phe
405
Lys Pro
420
Ser Cys
Thr Asp
Phe Leu

Ala Ser
485

Homo sapiens

Leu Lys
5

val Ser
20
Leu Asnh

Ala Trp
Leu Asp

Thr Gly
85

Pro Tyr

100

Gln Lys

Thr Phe
Glu Glu
Tyr Lys

165

Ser Leu
180

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

470
Pro

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn

Thr

Asp
Ile
Arg
Lys
295
Gln
Glu

Ser

Met
375
Asn
Ile
Leu
Ser
val
455
Pro

Ser

HUPH20 precursor 1-496

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg

Glu

Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser

Ala

Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val

Thr

Thr
185

3085seqPCl

Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu

170
Glu

Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu

Lys

Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cys
Ile
Tyr
val
Leu
Leu
140
Arg
val

Ala
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Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln

Lys

Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln

Gln
190

Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln

175
Glu

Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn

Phe



Glu Ly

Leu Le
21
Tyr As
225
val GI

Thr Al
Ala Al

Ser Ly
29
Arg I1
305
Leu Va

val I1
Leu Le

val Th
37
Gly va
385
Asn Pr

val Ar
Phe Ty

val Ly
45
Ile As
465
Phe Ty

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

<220>
<223>

<400>

Met GI
1

Ser Se

Cys Le

Phe Le
50

Asp GI

65

ITe As

Gly Ty
Gly 11
Lys As

13
ITe As

s Ala
195

u Arg

0

n His

u Ile
a Leu

a Thr
275

s Ile

0

e val

T Tyr
e Trp

u Asp
355

r Leu

0

1 Cys

0 Asp

g Gly

r cys
435

s Asp

0

p Ala

r Asn

226
494
PRT

Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Ash

Ala

Asn
Lys
420
Ser
Thr
Phe

Ala

Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

sSer
485

Homo sapiens

HUPH20 precursor 1-494

226
y val

r Gly
u Thr
35
uTrp
u Pro
n Ala
r Tyr
e Pro

115

p Ile
0

p Trp

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr

Glu

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe

Glu

Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr

Trp

Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu

Ser

Met
375
Asn
Ile
Leu
Ser
val
455
Pro

Ser

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met

135
Arg

Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro

Pro

val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
val

Thr

3085seqgPCl

Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp

Trp

Thr ITe

Tyr Leu
220

Asn Gly

235

Trp Leu

Thr Gln
Arg Glu

Pro val
300

Phe Leu

315

Leu Gly

Ser Met
Asn Pro

val Leu
380

Ser Asp

395

Lys Gly

Glu Gln
Cys Lys
ITe Ala

460
Thr Glu

475
Ala Thr

Phe Arg
Phe Leu
val 1Ile
Phe Cys
60
Phe ITe
75
Phe Tyr
Gly val
His Leu
Asn Leu

140
Ala Arg
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Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly

Asn

Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met

Trp

Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Gln

Ile
495

val
15

Pro
val
Lys
Pro
Arg
95

Asn
Ala
Ala

Lys

Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val

Pro



145
Lys

val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asnh
val
Phe
val
Ile

465
Phe

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

Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

<220>

<223>
<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile

Gly

Gly
Ser
Leu
Leu
50

Glu
Asn

Tyr

val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
TYyr
Trp
Asp
355
Leu
cys
Asp
Gly
cys
435
Asp
Ala

Asn

227
492
PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala

Tyr

Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

Asn
Lys
420
Ser
Thr
Phe

Ala

Leu
val
20

Leu
Ala
Leu
Thr

Pro
100

Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

Ser
485

Lys
5
Ser
Ash
Trp
Asp
Gly

85
Tyr

150
Asn

Thr
Asp
His
Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Gln
Phe
Asn
Met
70

Gln

Ile

Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Ash
Ile
Leu
Ser
val
455
Pro

Ser

HUPH20 precursor 1-492
227

Lys
Ile
Arg
Ala
55

Ser
Gly

Asp

Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

His
val
Ala
40

Pro
Leu
val

Ser

Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr

Ile
105

3085seqPCl

155
Glu Leu
170
Glu Lys

Glu Thr
Tyr Tyr

Tyr Asnh
235

Ser Trp

250

Asn Thr

val Arg
Leu Pro

Lys Phe
315

Ala Leu

330

Arg Ser

Leu Asn
Gln val

Ser Ser
395

Glu Lys

410

Leu Glu

Ser Cys
Cys Ile

Glu Thr

475
Ser Ala
490

Phe Phe
10
Thr Phe

Pro val
Glu Phe
Ser Phe
75
ITe Phe

90
Thr Gly
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val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cys
60

Ile
Tyr

val

Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
val

Thr

Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
ser
Ser
350
Ile
Gln
Leu
Lys
ser
430
Lys
Gly
Pro

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp

val
110

Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

val
15

Pro
val
Lys
Pro
Arg

95
Asn

160
Asn

Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu

Gly



Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile

465
Phe

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

Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

TYyr

<220>

<223>
<400>

Met
1
Ser
Cys
Phe

Asp

Gly
Ser
Leu
Leu

50
Glu

Pro
115
Ile
Trp
val
Leu
Ala
195
Arg

His

Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

228
488
PRT
Homo sapiens

val
Gly
Thr
35

Trp

Pro

Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asnh

Ala

Asn
Lys
420
Ser
Thr
Phe

Ala

Leu
val
20

Leu
Ala

Leu

Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

Ser
485

Lys
5
Ser
ASn
Trp

Asp

Tyr
Trp
150
Asn
Thr

Asp

Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Gln
Phe
Ash

Met

Ser Leu
120

Met Pro

135

Arg Pro

Arg Ser
Glu Ala

Phe Leu
200

Leu Trp

215

Lys Pro

Asp Asp
Ile Tyr

Arg Asn
280

Lys Ser

295

Gln val

Glu Thr
Ser Ile

Glu Thr
360

Met Cys

375

Asn Trp

ITe GIn

Leu Glu

Ser Thr
440

val Asp

455

Pro Pro

Ser Thr

HUPH20 precursor 1-488
228

Lys His
Ile val

Arg Ala
40

Ala Pro

55

Ser Leu

Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Ash
Leu
Asp
425
Leu
val
Met

Leu

Phe
25

Pro
Ser

Phe

3085seqgPCl

Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

sSer
490

Phe
10

Thr
Pro

Glu

His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Ash
val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Phe
Phe
val

Phe

Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile

Cys
60

Ser Phe Ile
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Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu

Gly

Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly

Ser

Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

val
15

Pro
val
Lys

Pro

Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe

Arg



65
Ile

Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
TYyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Leu
val
Gly
385
Asn
val
Phe
val
Ile

465
Phe

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

Asnh
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

<220>

<223>

<400>
Met Gly val Leu Lys Phe Lys His Ile
5

1

Ser Ser Gly val Ser Gln Ile val Phe
20

Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
cys
435
Asp
Ala

Asn

229
486
PRT
Homo sapiens

Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly

Pro

Lys
TYyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn

Ala

Asnh
Lys
420
Ser
Thr
Phe

Ala

Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asnh
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
cys
Asp
Leu

Ser
485

70
Gln

Ile
Ile
Tyr
Trp
150
Ash
Thr

Asp

Lys
230
Ash
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asnh
Ile
Leu
Ser
val
455
Pro

Ser

HUPH20 precursor 1-486
229

val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val

Thr

Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asnh
Leu
Asp
425
Leu
val

Met

25

3085seqPCl

Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

75
Phe

Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asnh
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
ser
ser
350
Ile
Gln
Leu
Lys
sSer
430
Lys
Gly

Pro

Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

80
Leu

Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Cys

Ile
480

Phe Phe Arg Ser Phe val Lys

10

15

Thr Phe Leu Leu ITe Pro Cys
30
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Cys
Phe
Asp
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
Asn
val
Phe
val
Ile

465
Phe

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

Leu
Leu
Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

<220>

<223>

Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
Ala

195
Arg

Ile
Leu
Thr
275
Ile
val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

230
472
PRT
Homo sapiens

Leu
Ala
Leu
Thr
Pro
100
Gln

Thr

Tyr
Ser
180
Gly

Pro

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Ash
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu

sSer
485

mature HuPH20

Phe
Asn
Met
70

Gln

Ile

Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser
val

455
Pro

36-507

Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Ash
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

Ser
Phe
Thr
Ile
105
Gln
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Met

3085seqPCl
Pro Pro val

Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Ash
val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

Phe
Phe
75

Phe
Gly
His
Ash
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asnh
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu
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Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val

Gln

Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leu

Asn

Leu
400
Thr
Lys
Asp
Ccys

Ile
480



3085seqPCl
<400> 230
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln 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 Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr 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 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 GIn Gln 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 Leu Pro vVal 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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu Gln 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 ITe GIn Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro GIn Ile 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 Leu ITe Ile Ser Ser val Ala
465 470

<210> 231
<211> 470
<212> PRT
<213> Homo sapiens
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<220>
<223> mature HuPH20

<400> 231

Leu
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
385
Ser
Thr
Phe
Ala

Phe
465

Asn Phe
Trp Asn

Asp Met
35

Gly GIn

50

Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asnh

130

Leu Thr

Lys Asp
Asn His

Tyr Lys
195

Arg Asn

210

Pro Ser

Tyr val

Asp Ala

Thr Asp
275

Phe Gly

290

Thr Leu

Tyr Met
Ala Lys

Arg Lys
355

Phe Ala

370

Pro Thr

Cys Tyr
Asp Ala

Leu Lys
435

Ser Pro

450

Leu Ile

<210> 232
<211> 468

36-505

Arg Ala Pro

Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asnh
Ile
Leu
Ser
val
420
Pro
Ser

Ile

5
Pro

Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp
Pro
Thr

Ser

Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu
val
Met
Leu

Ser
470

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
Cys
Glu

Ser
455

val
Phe
Phe
Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

3085seqPCl

Pro
10

Leu
Gly
val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp
Glu

Met

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly
Pro

Phe

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460
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Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
Asn

Leu



3085seqPCl
<212> PRT
<213> Homo sapiens

<220>
<223> mature HuPH20 36-503

<400> 232
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr ITle Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Gln GIn Gln 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 Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr 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 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 Gln 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 Leu Pro vVal 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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu Gln Gly val Cys
340 345 350
ITe 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 Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro GIn Ile 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 Leu Ile Ile
465
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<210> 233
<211> 466
<212> PRT
<213> Homo sapiens

<220>
<223> mature HuPH20 36-501

<400> 233
Leu Asn Phe Arg Ala Pro Pro val ITe Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ala Trp Asn éga Pro Ser Glu Phe %ys Leu Gly Lys Phe égp Glu Pro
5
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser geu GIln Asp His Leu Sgp Lys Ala Lys Lys Ssp Ile
5 5
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln Asn val GIn Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 GIn Gln 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 Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp Gln val Leu Lys Phe Leu Ser GIn Asp Glu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln 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 Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln ITe 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
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Phe Leu
465

<210> 234
<211> 464
<212> PRT
<213> Homo sapiens

<220>
<223> mature HuPH20 36-499

<400> 234
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Gln GIn Gln 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 ITe 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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 Gln 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 Leu Pro vVal 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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu Gln Gly val Cys
340 345 350
ITe 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 Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro GIn Ile Phe Tyr Asn
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435 440 445
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe ITe val Ser Ile Leu
450 455 460

<210> 235
<211> 462
<212> PRT
<213> Homo sapiens

<220>
<223> esHuUPH20 36-497

<400> 235
Leu Asn Phe Arg Ala Pro Pro val ITe Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ala Trp Asn éga Pro Ser Glu Phe %ys Leu Gly Lys Phe égp Glu Pro
5
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser geu GIln Asp His Leu Sgp Lys Ala Lys Lys Ssp Ile
5 5
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln Asn val GIn Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 GIn Gln 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 Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp Gln val Leu Lys Phe Leu Ser GIn Asp Glu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln 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 Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
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Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln ITe Phe Tyr Asn
435 440 445
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val Ser
450 455 460

<210> 236
<211> 460
<212> PRT
<213> Homo sapiens

<220>
<223> esHuUPH20 36-495

<400> 236
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Gln Asn val Gln Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe Leu val Glu Thr ITe 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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 Gln 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
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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu GIn Gly val Cys
340 345 350
ITe 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 Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
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420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro GIn ITe Phe Tyr Asn
440 445
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile
450 455 460

<210> 237
<211> 458
<212> PRT
<213> Homo sapiens

<220>
<223> esHuUPH20 36-493

<400> 237
Leu Asn Phe Arg Ala Pro Pro val ITe Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ala Trp Asn éga Pro Ser Glu Phe %ys Leu Gly Lys Phe égp Glu Pro
5
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser geu Gln Asp His Leu Sgp Lys Ala Lys Lys Ssp Ile
5 5
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln Asn val GIn Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 GIn Gln 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 Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp Gln val Leu Lys Phe Leu Ser GIn Asp Glu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln 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 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
385 390 395 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp
405 410 415
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Thr Asp Ala val Asp val
420

Phe Leu Lys Pro Pro Met

Ala Ser Pro Ser Thr Leu

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

450

<220>

<223>
<400>

Leu
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

Asn

Lys
385
Ser

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
TYyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro

cys

238
456
PRT
Homo sapiens

Phe
Asn
Met

35
Gln

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr

Tyr

Arg
Ala
20

ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu

Ser

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val
Thr
Ile
Thr
325
cys
Trp
Gln
Glu

Thr

esHuPH20 36-491
238

Pro
Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu
Asp
390
Leu

Cys
Glu

ser
455

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asnh
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

Ile
Thr

440
Ala

val
Phe
Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asnh
val
Ser
360
Lys
Glu

Cys

3085seqgPCl

Ala Asp Gly val Cys

425

Glu Glu Pro Gln I1
4

Thr

Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Met

Pro Asn val
10
Leu Gly Lys

Gly Ser Pro

val Asp Arg
60
Thr val Asn
75
Asp Lys Ala
90
Gly Met Ala

Asn Trp Lys

Gln GIn Gln
140
Lys GIn Glu
155
Lys Leu Gly
170
Phe Pro Asp

Ser Cys Phe

Trp Asn Glu
220
Gln Ser Pro
235
Ala Ile Arg
250
Phe Ala Tyr

Ser Gln Asp

Ala Ser Gly
300
Lys Ser Cys
315
Tyr Ile Ile
330
Cys Gln Glu

Tyr Leu His

Gly Lys Phe

380

Phe ser Glu
395

Glu Lys Ala
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445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Ile Asp Ala
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys

e Phe Tyr Asn

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp



405

Thr Asp Ala val Asp
420

Phe Leu Lys Pro Pro

435

Ala Ser Pro Ser Thr

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

450

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn

Lys
385

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe

370
Pro

239
454
PRT
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala

Thr

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asnh
Ile

Leu

mature HuPH20
239

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln

Glu

val
Met

Leu

Cys
Glu

Ser
455

36-489

Pro
Ser
Phe
Thr
Ile
Gln
val

Thr

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu

Asp
390

Pro

Ser
Ile
55

Thr
Asp
Asp
Trp
Glu

135
Glu

Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu

375
Leu

3085seqPCl

410

415

ITe Ala Asp Gly val Cys Ile Asp Ala
425 430

Thr Glu Glu Pro GIn Ile Phe Tyr Asn

440
Ala

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
val
Ser
360
Lys

Glu

Cys
Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly

Gln

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly

Phe

Asn val
Gly Lys
Ser Pro

Asp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp Lys

Gln Gln
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe

Asn Glu
220

ser Pro

235

ITe Arg

Ala Tyr
GIn Asp

Ser Gly
300

Ser Cys

315

Ile Ile

Gln Glu
Leu His
Lys Phe

380

Ser Glu
395
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445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr

Lys

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val

Phe

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg

Tyr

Trp

Pro

Tyr
Pro
Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly

Cys
400



Ser
Thr
Phe

Ala

Cys Tyr
Asp Ala

Leu Lys

435
ser Pro
450

<210> 240
<211> 455
<212> PRT

<213>

<220>

<223>

<400> 240

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn

Lys

Asn Phe
Trp Asn

Asp Met
35

Gly GIn

50

Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asnh

130

Leu Thr

Lys Asp
Asn His

Tyr Lys
195

Arg Asn

210

Pro Ser

Tyr val
Asp Ala

Thr Asp
275

Phe Gly

290

Thr Leu

Tyr Met
Ala Lys

Arg Lys
355

Phe Ala

370

Pro Thr

Ser
val
420
Pro

Ser

Arg
Ala
20

ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asnh
Ile

Leu

Thr
405
Asp
Pro

Thr

Homo sapiens

mature HuPH20

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln

Glu

Leu Ser Cys

val cys Ile

Met Glu Thr

Leu

36-490

Pro
Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu

Asp

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asnh
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu

375
Leu

440

val
Phe
Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asnh
val
Ser
360
Lys

Glu

3085seqPCl
Lys Glu Lys Ala Asp

410

Ala Asp Gly val Cys

425
Glu

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly

Gln

Glu Pro Gln Ile

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asnh
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly

Phe

Asn val
Gly Lys
ser Pro

Asp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp Lys

Gln Gln
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe

Asn Glu
220

ser Pro

235

Ile Arg

Ala Tyr
Gln Asp
Ser Gly
300
Ser Cys
315
Ile Ile
Gln Glu
Leu His
Lys Phe

380
Ser Glu
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445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr

Lys

val
Ile

430
Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val

Phe

Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg

Tyr

Asp
Ala

Asn

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly

cys



385
Ser Cys

Thr Asp
Phe Leu

Ala Ser
450

Tyr
Ala
Lys

435
Pro

<210> 241
<211> 452
<212> PRT
<213> Homo sapiens

<220>

Ser
val
420
Pro

Ser

Thr
405
Asp
Pro

Thr

<223> mature HuPH20

<400> 241

Leu Asn
1
Ala Trp

Leu Asp

Thr Gly
50

Pro Tyr

65

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
130

Ser Leu

145

Gly Lys

Pro Asn
His Tyr
Lys Arg
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

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys

355
Ala

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp

Gln

390
Leu

val
Met

Leu

Ser
Cys
Glu

Ser
455

36-487

Pro
Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn

Leu

Pro
Glu
Ser
Ile
Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
val
Leu
Lys
Ala
295
Arg
Leu
Gln

Ser

Glu
375

Cys
Ile

Thr
440

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
val
Ser

360
Lys

Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp

Gly

3085seqPCl

Glu
410
Asp

Glu

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr

Gly

395
Lys Ala

Gly val

Pro Gln

Asn val
Gly Lys
Ser Pro

Asp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp Lys

Gln Gln
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe
Asn Glu
220
Ser Pro
235
ITe Arg
Ala Tyr
GIn Asp
Ser Gly
300
Ser Cys
315
Ile Ile
GIn Glu
Leu His

Lys Phe
380
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Asp
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu

365
Thr

val
Ile

430
Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn

val

Lys
415
Asp

Tyr

Leu
Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro

Arg

400
Asp

Ala

Asn

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp

Gly



3085seqPCl
Lys Pro Thr Leu Glu Asp Leu Glu GIn 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 Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln ITe Phe Tyr Asn
435 440 445
Ala Ser Pro Ser
450

<210> 242
<211> 450
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-485

<400> 242
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val GIn GIn Gln Asn val Gln Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe Leu val Glu Thr ITe 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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 Gln 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
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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu GIn Gly val Cys
340 345 350
ITe 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 Phe Thr val Arg Gly
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Pro Asp Ala



Lys
385
Ser
Thr
Phe

Ala

370
Pro Thr

Cys Tyr
Asp Ala
Leu Lys

435

Ser
450

<210> 243
<211> 449
<212> PRT

<213>

<220>

<223>

<400> 243

Leu
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

Asn Phe
Trp Asn

Asp Met
35

Gly GIn

50

Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asnh

130

Leu Thr

Lys Asp
Asn His
Tyr Lys
195
Arg Asn
210
Pro Ser
Tyr val
Asp Ala
Thr Asp
275
Phe Gly
290
Thr Leu
Tyr Met
Ala Lys

Arg Lys
355

Leu
Ser
val

420
Pro

Thr
405
Asp

Pro

Homo sapiens

Mature HuPH20

Asp
390
Leu
val

Met

375
Leu

Ser
Cys
Glu

36-484

Arg Ala Pro

Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

5
Pro

Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys

Trp

Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser

Asn

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln

Ser

Glu
Cys
Ile

Thr
440

val
Phe
Phe
Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn

val

Ser
360

Gln
Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu

345
Asp

3085seqPCl

Phe
Glu
410
Asp

Glu

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys

Tyr

380
Ser Glu
395
Lys Ala

Gly val

Pro Gln

Asn val
Gly Lys
Ser Pro

Asp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp Lys

Gln Gln
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe
Asn Glu
220
Ser Pro
235
ITle Arg
Ala Tyr
Gln Asp
Ser Gly
300
Ser Cys
315
Ile Ile
Gln Glu

Leu His
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Lys
Asp
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln

Leu
365

Phe
val
Ile

430
Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly

350
Asn

Tyr
Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val

Pro

Cys
400
Asp
Ala

Asn

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys

Asp



Asn
Lys
385
Ser
Thr
Phe

Ala

Phe Ala
370

Pro Thr
Cys Tyr
Asp Ala

Leu Lys
435

<210> 244
<211> 441
<212> PRT

<213>

<220>

<223>

<400> 244

Leu
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

Asn Phe
Trp Asn

Asp Met
35

Gly GIn

50

Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asnh

130

Leu Thr

Lys Asp
Asn His
Tyr Lys
195
Arg Asn
210
Pro Ser
Tyr val
Asp Ala
Thr Asp
275
Phe Gly
290
Thr Leu
Tyr Met
Ala Lys

Arg Lys
355

Ile
Leu
Ser
val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Gln
Glu
Thr
405
Asp

Pro

Homo sapiens

Mature HuPH20

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys

Trp

Leu
Asp
390
Leu
val

Met

Glu
375
Leu
Ser
Cys

Glu

36-476

Pro
Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser

Asn

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln

Ser

Lys
Glu
Cys
Ile

Thr
440

val
Phe
Phe
Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn

val

Ser
360

Gly
Gln
Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu

345
Asp

3085seqPCl

Gly
Phe
Glu
410
Asp

Glu

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys

Tyr

Lys Phe
380

Sser Glu

395

Lys Ala

Gly val

Pro Gln

Asn val
Gly Lys
Ser Pro

Asp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp Lys

Gln Gln
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe
Asn Glu
220
Ser Pro
235
ITle Arg
Ala Tyr
Gln Asp
Ser Gly
300
Ser Cys
315
Ile Ile
Gln Glu

Leu His
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Thr
Lys
Asp
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln

Leu
365

val
Phe
val
Ile

430
Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly

350
Asn

Arg
Tyr
Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val

Pro

Gly
Cys
400
Asp
Ala

Asn

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys

Asp



Asn
Lys
385
Ser
Thr

Phe

Phe Ala
370

Pro Thr
Cys Tyr
Asp Ala

Leu Lys
435

<210> 245
<211> 440
<212> PRT

<213>

<220>

<223>

<400> 245

Leu
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

Asn

Asn Phe
Trp Asn

Asp Met
35

Gly GIn

50

Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asn

130

Leu Thr

Lys Asp
Asn His

Tyr Lys
195

Arg Asn

210

Pro Ser

Tyr val
Asp Ala
Thr Asp
275
Phe Gly
290
Thr Leu
Tyr Met
Ala Lys
Arg Lys

355
Phe Ala

Ile
Leu
Ser
val

420
Pro

Arg
Ala
20

ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asnh

Ile

Gln
Glu
Thr
405
Asp

Pro

Homo sapiens

Mature HuPH20

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp

Gln

Leu
Asp
390
Leu
val

Met

Glu
375
Leu
Ser
Cys

Glu

36-475

Pro
Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh

Leu

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser

Glu

Lys
Glu
Cys
Ile

Thr
440

val
Phe
Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asnh
val
Ser

360
Lys

Gly
Gln
Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp

Gly

3085seqPCl

Gly
Phe
Glu

410
Asp

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr

Gly

Lys Phe
380

Sser Glu

395

Lys Ala

Gly val

Asn val
Gly Lys
ser Pro

Asp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp Lys
GIn Gln
140
GIn Glu
155
Leu Gly
Pro Asp
Cys Phe
Asn Glu
220
ser Pro
235
Ile Arg
Ala Tyr
Gln Asp
Ser Gly
300
ser Cys
315
Ile Ile
GIn Glu
Leu His

Lys Phe
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Thr
Lys
Asp
Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu

365
Thr

val
Phe
val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn

val

Arg
Tyr
Lys

415
Asp

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro

Arg

Gly
Cys
400
Asp

Ala

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly



370

Lys Pro Thr Leu

385
Ser Cys

Tyr

Ser

Thr Asp Ala val

Phe Leu

Lys
435

<210> 246
<211> 439
<212> PRT
<213> Homo sapiens

<220>

420
Pro

Thr
405
Asp

Pro

<223> Mature HuPH20

<400> 246

Leu Asn
1
Ala Trp

Leu Asp

Thr Gly
50

Pro Tyr

65

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
130

Ser Leu

145

Gly Lys

Pro Asn
His Tyr
Lys Arg
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

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys

355
Ala

Asp
390
Leu
val

Met

375
Leu

Ser
Cys
Glu

36-474

Arg Ala Pro
5

Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp

Gln

Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn

Leu

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser

Glu
375

Glu
Cys
Ile

Thr
440

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
val
Ser

360
Lys

Gln
Lys

Ala
425

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp

Gly

3085seqPCl

Phe
Glu

410
Asp

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr

Gly

380
Ser Glu
395
Lys Ala

Gly val

Asn val
Gly Lys
Ser Pro

Asp Arg
60

val Asn

75

Lys Ala

Met Ala
Trp Lys

Gln Gln
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe
Asn Glu
220
Ser Pro
235
ITe Arg
Ala Tyr
GIn Asp
Ser Gly
300
Ser Cys
315
Ile Ile
GIn Glu
Leu His

Lys Phe
380
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Lys
Asp

Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu

365
Thr

Phe
val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn

val

Tyr
Lys

415
Asp

Leu
Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro

Arg

Cys
400
Asp

Ala

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp

Gly



Lys
385
Ser
Thr

Phe

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

Pro Thr Leu

Cys Tyr Ser

Asp Ala val

420

Leu Lys Pro

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn

Lys

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
TYyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
TYyr
Ala
Arg
Phe

370
Pro

435

247
438
PRT
Homo sapiens

Phe
Asn
Met

35
Gln

Met
Lys
Lys
355
Ala

Thr

Arg
Ala
20

ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg

Lys
260

p Gln

Glu
Ser
Glu
Met

340
Asn

Leu

Thr
405
Asp

Pro

Mature HuPH20

247

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln

Glu

Asp Leu Glu

390

Leu Ser Cys

val cys Ile

Met

Glu

36-473

Pro
Ser
Phe
Thr
Ile
70

Gln
val

Thr

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu

Asp

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asnh
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu

375
Leu

val
Phe
Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asnh
val
Ser
360
Lys

Glu

Gln
Lys

Ala
425

Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly

Gln

3085seqPCl

Phe Ser Glu
395

Glu Lys Ala

410

Asp Gly val

Pro Asn val
10
Leu Gly Lys

Gly Ser Pro

val Asp Arg
60
Thr val Asn
75
Asp Lys Ala
90
Gly Met Ala

Asn Trp Lys

Gln GIn Gln
140
Lys GIn Glu
155
Lys Leu Gly
170
Phe Pro Asp

Ser Cys Phe

Trp Asn Glu
220
Gln Ser Pro
235
Ala Ile Arg
250
Phe Ala Tyr

Ser Gln Asp

Ala Ser Gly
300

Lys Ser Cys

315

Tyr Ile Ile

330

Cys Gln Glu

Tyr Leu His

Gly Lys Phe
380
Phe Ser Glu

Page 216

Lys
Asp
Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr

Lys

Phe
val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val

Phe

Tyr
Lys

415
Asp

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg

Tyr

Cys
400
Asp

Ala

Trp

Pro

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly

cys



3085seqPCl
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 Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Phe Leu Lys Pro Pro Met
435

<210> 248
<211> 437
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-472

<400> 248
Leu Asn Phe Arg Ala Pro Pro val ITe Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ala Trp Asn éga Pro Ser Glu Phe %ys Leu Gly Lys Phe égp Glu Pro
5
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser geu GIn Asp His Leu Sgp Lys Ala Lys Lys Ssp Ile
5 5
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln Asn val GIn Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 GIn Gln 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 Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp Gln val Leu Lys Phe Leu Ser GIn Asp Glu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln 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 Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys
385 390 395 400

Page 217



405

Thr Asp Ala val Asp
420

Phe Leu Lys Pro Pro

435

<210> 249
<211> 436
<212> PRT

<213>

<220>

<223>

<400> 249

Leu
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

Asn

Lys
385
Ser

Asn Phe
Trp Asn

Asp Met
35

Gly GIn

50

Tyr Ile

Lys Ile
Phe Tyr
Glu Trp
Lys Ash
130
Leu Thr
Lys Asp
Asn His
Tyr Lys
195
Arg Asn
210
Pro Ser
Tyr val
Asp Ala
Thr Asp
275
Phe Gly
290
Thr Leu
Tyr Met
Ala Lys
Arg Lys
355
Phe Ala
370
Pro Thr

Cys Tyr

Arg
Ala
20

ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu

Ser

Homo sapiens

Mature HuPH20

Ala
5

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val
Thr
Ile
Thr
325
cys
Trp
Gln
Glu

Thr

3085seqPCl
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp

410

415

val Cys ITe Ala Asp Gly val Cys Ile Asp Ala
425 430

36-471

Pro
Ser
Phe
Thr
Ile
70

Gln
val

Thr

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu
Asp
390
Leu

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asnh
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

val
Phe
Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asnh
val
Ser
360
Lys
Glu

Cys

Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser

395
Lys

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu

Ala
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Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp



3085seqPCl
405 410 415
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430

Phe Leu Lys Pro
435

<210> 250
<211> 435
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-470

<400> 250
Leu Asn Phe Arg Ala Pro Pro val ITe Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ala Trp Asn éga Pro Ser Glu Phe %ys Leu Gly Lys Phe égp Glu Pro
5
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser geu Gln Asp His Leu Sgp Lys Ala Lys Lys Ssp Ile
5 5
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln Asn val GIn Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 GIn Gln 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 Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp Gln val Leu Lys Phe Leu Ser GIn Asp Glu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln 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 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
385 390 395 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp
405 410 415

Page 219
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3085seqgPCl
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala
420 425 430
Phe Leu Lys
435

<210> 251
<211> 434
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-469

<400> 251
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Gln Asn val Gln Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe Leu val Glu Thr ITe 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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 Gln 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
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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu GIn Gly val Cys
340 345 350
ITe 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 Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
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3085seqPCl
420 425 430
Phe Leu

<210> 252
<211> 433
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-468

<400> 252
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr ITle Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln GIn Gln 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 ITe 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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 Gln 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 Leu Pro VvVal 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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu GIn Gly val Cys
340 345 350
ITe 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 Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp Ala
] 420 425 430
Phe
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<210> 253
<211> 431
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-466

<400> 253
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr ITle Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Gln GIn Gln 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 Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr 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 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 Gln 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 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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu Gln 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 Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys Ile Asp
420 425 430

<210> 254
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<211> 430
<212> PRT

<213>

<220>

<223>

<400> 254

Leu
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

Asn
Lys
385
Ser

Thr

Asn Phe
Trp Asn

Asp Met
35

Gly GIn

50

Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asnh

130

Leu Thr

Lys Asp
Asn His

Tyr Lys
195

Arg Asn

210

Pro Ser

Tyr val
Asp Ala
Thr Asp
275
Phe Gly
290
Thr Leu
Tyr Met
Ala Lys
Arg Lys
355
Phe Ala
370
Pro Thr
Cys Tyr

Asp Ala

<210> 255
<211> 429
<212> PRT

<213>

Homo sapiens

Mature HuPH20

36-465

Arg Ala Pro
5

Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu
Ser

val
420

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp

Gln

Thr
405
Asp

Homo sapiens

Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu

val

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

Cys

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
val
Ser
360
Lys
Glu
Cys

Ile

Ile
Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys

Ala
425

3085seqPCl

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu

410
Asp

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys

Gly

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

val
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Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val

Ile
430

Leu
Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys
415

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp
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<220>
<223> Mature HuPH20 36-464

<400> 255
Leu 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 Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln 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 Leu Arg
165 170 175
Pro Asn His Leu Trp Gly Tyr Tyr 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 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 Gln 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 Leu Pro vVal 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 Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu Gln Gly val Cys
340 345 350
ITe 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 Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leu 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 Ile Ala Asp Gly val Cys
420 425

<210> 256
<211> 427
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-462
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<400> 256
Liu Asn Phe Arg Ala Pro Pro val Ile 550 Asn val Pro Phe ieu Trp
5 5
Ala Trp Asn éga Pro Ser Glu Phe %ys Leu Gly Lys Phe égp Glu Pro
5
Leu Asp get Ser Leu Phe Ser Pge Ile Gly Ser Pro Arg Ile Asn Ala
5 4 45
Thr Gly GIn Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
65 70 75 80
Gln Lys Ile Ser geu Gln Asp His Leu Sgp Lys Ala Lys Lys Ssp Ile
5 5
Thr Phe Tyr Met 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 Vval
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gln Asn val GIn Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160
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
180 185 190
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile
195 200 205
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 GIn Gln 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 Leu Pro val Phe Ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp GIn val Leu Lys Phe Leu Ser GIn Asp Glu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp
290 295 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
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 Gln val Leu Cys GIn Glu Gln Gly val Cys
340 345 350
Ile Arg Lys Asn Trp Ash Ser Ser Asp Tyr Leu 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
Lys Pro Thr Leu 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 Ile Ala Asp Gly
420 425

<210> 257
<211> 425
<212> PRT
<213> Homo sapiens

<220>
<223> Mature HuPH20 36-460

<400> 257
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp
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Leu
Thr
Pro
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser

Thr

<210>

Trp
Asp
Gly
50

TYyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys

Asp

Asn
Met
35

Gln
Ile
Ile
TYyr
Trp
115
Asnh
Thr
Asp
His
Lys
195
Asnh
ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
TYyr

Ala

258

<211> 423

<212>

PRT

Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu
Ser

val
420

Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
cys
Trp
Gln
Glu
Thr

405
Asp

<213> Homo sapiens

<220>

<223>
<400>

258

Mature HuPH20

Leu Asn Phe Arg Ala

1

5

Ala Trp Asn Ala Pro
20

Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu
Asp
390
Leu

val

Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

cys

36-458

Phe
Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
cys

Ile

Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys

Ala
425

Pro Pro val Ile

Ser Glu Phe Cys

25

3085seqPCl
10

Leu Gly Lys
Gly Ser Pro

val Asp Arg
60
Thr val Asn
75
Asp Lys Ala
90
Gly Met Ala

Asn Trp Lys

Gln GIn Gln
140
Lys Gln Glu
155
Lys Leu Gly
170
Phe Pro Asp

Ser Cys Phe

Trp Asn Glu
220
Gln Ser Pro
235
Ala Ile Arg
250
Phe Ala Tyr

Ser Gln Asp

Ala Ser Gly
300
Lys Ser Cys
315
Tyr Ile Ile
330
Cys Gln Glu

Tyr Leu His

Gly Lys Phe
380
Phe ser Glu
395
Glu Lys Ala
410

Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
sSer
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

15
Glu

Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys
415

Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp

Pro Asn val Pro Phe Leu Trp

10

15

Leu Gly Lys Phe Asp Glu Pro
30
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Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser

Thr

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

Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys

Asp

<220>

<223>
<400>

Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

259
421
PRT
Homo sapiens

Ser
Gly
Asp
Ser
Met
100
Arg

Arg

Phe
Leu
180
Lys
Asp
Ile
Arg
Lys

260
Gln

Ser
Glu
Met

340
Asn

Leu
Ser

val
420

Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Ash
245
Ser
val

Thr

Thr
325
Cys

Trp

Gln

Thr
405
Asp

Mature HuPH20

259

Leu Asn Phe Arg Ala
1 5

Ala Trp Asn Ala Pro

20

Leu Asp Met Ser Leu

35

Thr Gly Gln Gly val

Phe Ser
Thr ITe
Ile Thr
70
Gln Asp
val Asp
Thr Trp
Ile Glu
135
Thr Glu
150
val Glu
Gly Tyr
Gly Tyr
Leu Ser
215
Leu Asn
230
Arg val
Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu
390
Leu Ser

val Cys

36-456

Pro Pro
Ser Glu
Phe Ser

Thr Ile

Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu

Cys

val
Phe
Phe

Phe

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

cys
25
Ile

Tyr

3085seqgPC1

Gly
val
Thr
Asp
90

Gly
Ash
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Pro
10

Leu
Gly

val

Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser

395
Lys

Asn
Gly
Ser

Asp

Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys

Ile

His
Phe
380
Glu

Ala

val
Lys
Pro

Arg
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Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Pro
Phe
Arg

45
Leu

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

Phe
Asp
30

Ile

Gly

Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys
415

Leu
15

Glu
Asn

Tyr

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp

Trp

Pro

Tyr



Pro
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
TYyr
225
Leu
Pro
Phe
Thr
Gly
305
Asnh

Ala

ASn
Lys
385
Ser

Thr

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

50
Tyr

Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
TYyr
Ala
Arg
Phe
370
Pro
Cys

Asp

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr

Pro
65

Asn
Trp
Asp
Gly

50
Tyr

Ile
Ile
TYyr
Trp
115
Asnh
Thr
Asp
His
Lys
195
Asnh
sSer
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
TYyr

Ala

260
419
PRT
Homo sapiens

Phe
Asn
Met
35

Gln

Ile

Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu
Ser

val
420

Arg
Ala
20

Ser
Gly

Asp

Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val

Thr

Thr
325
cys
Trp
Gln
Glu
Thr

405
Asp

Mature HuPH20
260

Ala
5
Pro
Leu
val

Ser

Ile
Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu
Asp

390
Leu

55
Thr

Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

36-454

Pro
Ser
Phe
Thr

Ile
70

Pro
Glu
Ser
Ile

55
Thr

Gly
His
Asnh
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu

cys

val
Phe
Phe
40

Phe

Gly

val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Ile
Cys
25

Ile
Tyr

val

3085seqPCl

Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Pro
10

Leu
Gly
val

Thr

val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
ser
235
Ile
Ala
Gln
Ser
ser
315
Ile
Gln
Leu
Lys
Ser

395
Lys

Asn
Gly
Ser
Asp

val
75

60
Asn

Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu

Ala

val
Lys
Pro
Arg

60
Asn

Page 228

Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Pro
Phe
Arg
45

Leu

Gly

Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

Phe
Asp
30

Ile
Gly

Gly

Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys
415

Leu
15

Glu
Asn
Tyr

Ile

Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp

Trp
Pro
Ala
Tyr

Pro
80



Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser

Thr

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

Lys
Phe
Glu
Lys
130
Leu
Lys
Asnh
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys

Asp

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln

Thr

Asn
Trp
Asp
Gly
50

Tyr
Lys

Phe

Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

261
417
PRT
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile

Tyr

ser
Met
100
Arg

Arg

Phe
Leu
180
Lys
Asp
Ile
Arg
Lys

260
Gln

Ser
Glu
Met

340
Asn

Leu

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser

Met
100

Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu

Thr
405

Mature HuPH20
261

Ala
5
Pro
Leu
val
Ser
Leu

85
Pro

Gln Asp
val Asp
Thr Trp

Ile Glu
135

Thr Glu

150

val Glu

Gly Tyr
Gly Tyr

Leu Ser
215

Leu Asn

230

Arg val

Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu

390
Leu Ser

36-452

Pro Pro
Ser Glu
Phe sSer
Thr Ile
55

ITle Thr
70

Gln Asp

val Asp

His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu

Cys

val
Phe
Phe
40

Phe
Gly
His

Asn

Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Ile
Cys
Ile
Tyr
val
Leu

Leu
105

3085seqgPC1

Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Pro
10

Leu
Gly
val
Thr
Asp

90
Gly

Lys Ala
Met Ala
Trp Lys

Gln Gln
140

Gln Glu

155

Leu Gly

Pro Asp
Cys Phe

Asn Glu
220

ser Pro

235

ITe Arg

Ala Tyr
Gln Asp

Ser Gly
300

Ser Cys

315

Ile Ile

Gln Glu
Leu His
Lys Phe

380
Ser Glu

395
Lys Ala

Asn val
Gly Lys
Ser Pro
Asp Arg
60

val Asn
75

Lys Ala

Met Ala
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val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Pro
Phe
Arg
45

Leu
Gly
Lys

val

Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

Phe
Asp
Ile
Gly
Gly
Lys

Ile
110

Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys
415

Leu
15

Glu
Asn
Tyr
Ile
Asp

95
Asp

Trp
val
Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp

Trp

Pro

Tyr
Pro
80

Ile

Trp



Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser

Thr

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

Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro

Cys

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu

Tyr

Asn
Trp
Asp
Gly
50

TYyr
Lys
Phe
Glu

Lys

Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr

TYyr

262
415
PRT
Homo sapiens

Phe
Asn
Met

35
Gln

Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu

Ser

Met
340
Asn
Ile
Leu

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg

Arg

Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu

Thr
405

Mature HuPH20
262

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro

Ser

Thr Trp

Ile Glu
135

Thr Glu

150

val Glu

Gly Tyr
Gly Tyr
Leu Ser
215
Leu Asn
230
Arg val
Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu

390
Leu Ser

36-450

Pro Pro
Ser Glu
Phe Ser
Thr ITe
55

Ile Thr
70

Gln Asp
val Asp
Thr Trp

ITe Glu

Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu

Cys

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala

120
Leu

Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

cys
25

Ile
Tyr
val
Leu
Leu
105
Arg

val

3085seqPCl

Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly

Asn

Trp
Gln
Gln
155
Leu
Pro
Cys
Ash
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser

395
Lys

Asn
Gly
Ser
Asp
val
75

Lys
Met

Trp

Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu

Ala

val
Lys
Pro
Arg
60

Asn
Ala
Ala

Lys

GIn Gln Gln
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Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro

125
Asn

Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys

val

Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr

Lys
415

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp

Gln

val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp

Trp

Pro

Tyr
Pro
80

Ile
Trp
val

Leu



Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asnh

Ala

Asn

Lys
385
Ser

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

130
Leu

Lys
Asnh
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
TYyr
Ala
Arg
Phe
370
Pro

cys

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr
Ser

145
Gly

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu

Lys

Thr

Asp

Lys
195
Asnh
sSer
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr

Tyr

263
473
PRT
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr

Asp

Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu

Phe

Ala
Leu
165
Trp
Pro
Asp
Tyr
Ash
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu

Thr
405

Mature HuPH20
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Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala

Leu
165

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Ash
Leu
Asp

390
Leu

135
Glu

Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

ser

36-508

Pro
Ser
Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr

150
val

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu

Glu

Lys
Thr
Tyr
Asnh
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu

Cys

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys

Thr

Ala

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

Ala
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Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn
Gln
Lys

Lys
170

Gln
155
Leu
Pro
Cys
Asn
ser
235
Ile
Ala
Gln
Ser
ser
315
Ile
Gln
Leu
Lys
ser

395
Lys

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln

155
Leu

140
Glu

Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu

Ala

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu

Gly
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Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe

Lys

Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe

val

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu

Leu

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

Lys
415

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys

Leu
175

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly

cys
400

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg



Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser
Thr
Phe
Ala

Phe
465

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

Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu
Ser

450
Leu

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr
Glu
Tyr

Ser

Asn
Trp
Asp
Gly
50

TYyr
Lys
Phe
Glu
Lys
130
Leu

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys
435
Pro

Ile

264
471
PRT
Homo sapiens

Phe
Asn
Met

35
Gln

Leu
180
Lys
Asp
Ile
Arg
Lys

260
Gln

Ser
Glu
Met

340
Asn

Leu
Ser
val
420
Pro

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg

Glu

Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp

Gln

Thr
405
Asp
Pro
Thr

Ser
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264

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser

Ala

Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Ash
Leu
Asp
390
Leu
val
Met
Leu

sSer
470

Tyr
Tyr
Ser
215
Asn
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
Ccys
Glu
Ser

455
val

36-506

Pro
Ser
Phe
Thr
Ile
70

Gln
val

Thr

Thr

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu

135
Glu

Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr
440
Ala

Ala

val
Phe
Phe
40

Phe

Gly

Asn
Ala
120
Leu

Lys

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu
Thr

Ser

cys
25

Ile
Tyr
val
Leu
Leu
105
Arg
val

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

Met

Pro
10

Leu
Gly
val
Thr
Asp
90

Gly
Asn

Gln

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

Phe

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp

Gln

Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys

Gln
140

Lys GIn Glu
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Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn

Phe

Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val

Glu

Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln

Lys

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
Asn

Leu

Trp

Pro

Tyr
Pro
80

Ile
Trp
val
Leu

Ala



145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asnh
Ala
Ile
Asnh
Lys
385
Ser
Thr
Phe
Ala

Phe
465

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

Lys
Asnh
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
cys
Asp
Leu
Ser

450
Leu

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr

Glu

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe

Glu

Asp
His
Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
TYyr
Ala
Lys
435
Pro

Ile

265
469
PRT
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr

Trp
115

Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu
Ser
val
420
Pro

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Met

100
Arg

Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp
Pro
Thr

Ser
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265

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro

Pro

150
val

Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Ash
Leu
Asp
390
Leu
val
Met
Leu

Ser
470

Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
cys
Glu
Ser

455
val

36-504

Pro
Ser
Phe
Thr
Ile
70

Gln
val

Thr

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp

Trp

Thr
Tyr
Asnh
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

val
Phe
Phe
40

Phe
Gly
His
Asn

Ala
120

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

Cys
25

Ile
Tyr
val
Leu
Leu

105
Arg

3085seqPCl

155
Lys Leu
170
Phe Pro

Ser Cys
Trp Asn

Gln Ser
235

Ala Ile

250

Phe Ala

Ser Gln
Ala Ser
Lys Ser
315
Tyr Ile
330
Cys GIn
Tyr Leu
Gly Lys
Phe Ser
395
Glu Lys
410
Asp Gly
Glu Pro

Met Phe

Pro Asn
10
Leu Gly

Gly Ser

val Asp

Thr val
75

Asp Lys

90

Gly Met

Asn Trp
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Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

val
Lys
Pro
Arg
60

Asn
Ala
Ala

Lys

Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
cys
Ile

445
val

Pro
Phe
Arg
45

Leu
Gly
Lys
val

Pro
125

Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile

110
Lys

Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp

Asp

160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
Asn

Leu

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp

val



Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser
Thr
Phe
Ala

Phe
465

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

Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu
Ser

450
Leu

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr
Pro
65
Gln

Thr

Asn
Trp
Asp
Gly
50

TYyr
Lys

Phe

Asn
Thr

Asp

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys
435
Pro

Ile

266
467
PRT
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile

Tyr

Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys

260
Gln

Ser
Glu
Met

340
Asn

Leu
Ser
val
420
Pro

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser

Met

Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val

Thr

Thr
325
Ccys
Trp

Gln

Thr
405
Asp
Pro
Thr

Ser

Mature HuPH20
266

Ala
5
Pro
Leu
val
Ser
Leu

85
Pro

135
Thr Glu
150
val Glu

Gly Tyr
Gly Tyr
Leu Ser
215
Leu Asn
230
Arg val
Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu
390
Leu Ser
val Cys
Met Glu

Leu Ser
455

36-502

Pro Pro
Ser Glu
Phe Ser
Thr Ile
55

ITle Thr
70

Gln Asp

val Asp

Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

val
Phe
Phe
40

Phe
Gly
His

Asn

val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

cys
25

Ile
Tyr
val
Leu

Leu
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Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp
Glu

Met

Pro
10

Leu
Gly
val
Thr
Asp

90
Gly

Gln
Gln
155
Leu
Pro
Cys
Ash
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly
Pro

Phe

Asn
Gly
Ser
Asp
val
75

Lys

Met

Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

val
Lys
Pro
Arg
60

Asn
Ala

Ala
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Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Pro
Phe
Arg
45

Leu
Gly
Lys

val

val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Phe
Asp
30

Ile
Gly
Gly
Lys

Ile

Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Leu
15

Glu
Asn
Tyr
Ile
Asp

95
Asp

Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
Asn

Leu

Trp

Pro

Tyr
Pro
80

Ile

Trp



Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asnh
Ala
Ile
Asnh
Lys
385
Ser
Thr
Phe
Ala

Phe
465

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

Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu
Ser

450
Leu

<220>

<223>
<400>

Leu
1
Ala
Leu
Thr

Pro
65

Asn
Trp
Asp
Gly

50
Tyr

Trp
115
Asn
Thr
Asp
His
Lys
195
Asnh
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

267
465
PRT
Homo sapiens

Phe
Asn
Met
35

Gln

Ile

100
Arg

Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
ser
Glu
Met

340
Asn

Leu
Ser
val
420
Pro

Ser

Arg
Ala
20

Ser
Gly

Asp

Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val

Thr

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp
Pro

Thr
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267

Ala
5
Pro
Leu
val

Ser

Thr

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Ash
Leu
Asp
390
Leu
val
Met

Leu

Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
cys
Glu

Ser
455

36-500

Pro
Ser
Phe
Thr

Ile
70

Pro
Glu
Ser
Ile

55
Thr

Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
cys
Ile
Thr

440
Ala

val
Phe
Phe
40

Phe

Gly

105
Arg

val

Ala

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

Ile
Cys
25

Ile
Tyr

val
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Asn Trp
Gln Gln

Lys Gln
155

Lys Leu

170

Phe Pro

Ser Cys
Trp Asn

Gln Ser
235

Ala Ile

250

Phe Ala

Ser Gln
Ala Ser
Lys Ser
315
Tyr Ile
330
Cys Gln
Tyr Leu
Gly Lys
Phe Ser
395
Glu Lys
410
Asp Gly
Glu Pro

Met Phe

Pro Asn
10
Leu Gly

Gly Ser
val Asp

Thr val
75
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Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

val
Lys
Pro
Arg

60
Asn

Pro
125
Asn
Phe
Lys
Cys
Asn
205
ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
cys
Ile

445
val

Pro
Phe
Arg
45

Leu

Gly

110
Lys

val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Phe
Asp
30

Ile
Gly

Gly

Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Leu
15

Glu
Asn
Tyr

Ile

val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
Asn

Leu

Trp
Pro
Ala
Tyr

Pro
80



Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser
Thr
Phe
Ala

Phe
465

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

Lys
Phe
Glu
Lys
130
Leu
Lys
Asnh
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp

Leu

ser
450

<220>

<223>
<400>

Tyr
Trp
115
Asn
Thr

Asp

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

268
463
PRT
Homo sapiens

ser
Met
100
Arg

Arg

Phe
Leu
180
Lys
Asp
Ile
Arg
Lys

260
Gln

Ser
Glu
Met

340
Asn

Leu
Ser
val
420
Pro

Ser

Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
Cys
Trp

Gln

Thr
405
Asp
Pro

Thr

Mature HuPH20
268

Leu Asn Phe Arg Ala
1 5

Ala Trp Asn Ala Pro

20

Leu Asp Met Ser Leu

35

Thr Gly Gln Gly val

Gln
val

Thr

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu
val
Met

Leu

Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
Ccys
Glu

Ser
455

36-498

Pro
Ser
Phe

Thr

Pro
Glu
Ser

Ile

His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

val
Phe
Phe

40
Phe

Leu
Leu
105
Arg
val

Ala

Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

cys
25
Ile

Tyr

3085seqgPC1

Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp
Glu

Met

Pro
10

Leu
Gly

val

Lys Ala
Met Ala
Trp Lys
Gln Gln
140
GIn Glu
155
Leu Gly
Pro Asp
Cys Phe
Asn Glu
220
Ser Pro
235
ITe Arg
Ala Tyr
Gln Asp
Ser Gly
300
Ser Cys
315
Ile Ile
GIn Glu
Leu His
Lys Phe
380
Ser Glu
395
Lys Ala
Gly val
Pro Gln

Phe ITe
460

Asn val
Gly Lys
ser Pro

Asp Arg
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val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Pro
Phe
Arg

45
Leu

Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Phe
Asp
30

Ile

Gly

Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Leu
15

Glu
Asn

Tyr

Trp
val
Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala
Asn

Leu

Trp

Pro

Tyr



Pro
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
TYyr
225
Leu
Pro
Phe
Thr
Gly
305
Asnh

Ala

Asn
Lys
385
Ser
Thr
Phe

Ala

<210>

50
Tyr

Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu

Ser
450

Ile
Ile
TYyr
Trp
115
Asnh
Thr
Asp
His
Lys
195
Asnh
sSer
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

269

<211> 461

<212>

PRT

Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
val
420
Pro

Ser

Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val

Thr

Thr
325
cys
Trp
Gln
Glu
Thr
405
Asp
Pro

Thr

<213> Homo sapiens

<220>

<223>

<400>
Leu Asn Phe Arg Ala Pro Pro
5

1

Ile
Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu
Asp
390
Leu
val
Met

Leu

esHuPH20 36-496
269

55
Thr

Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
cys
Glu

Ser
455

Ala Trp Asn Ala Pro Ser Glu

20

Leu Asp Met Ser Leu Phe Ser

35

Gly
His
Asnh
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
cys
Ile
Thr

440
Ala

val
Phe

Phe
40

3085seqPCl

val Thr

Leu Asp
90

Leu Gly

105

Arg Asn

val G1In
Ala Lys

Ile Lys
170

Leu Phe

185

Gly Ser

Leu Trp
Gln Gln

Glu Ala
250

val Phe

265

Leu Ser

Gly Ala
Met Lys

Pro Tyr
330

Leu Cys

345

Asp Tyr

Gly Gly

Gln Phe

Lys Glu
410

Ala Asp

425

Glu Glu

Thr Met

val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
ser
235
Ile
Ala
Gln
Ser
ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly
Pro

Phe

60
Asn

Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

ITe Pro Asn val

10

Cys Leu Gly Lys

25

Ile Gly Ser Pro
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Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Pro
Phe

Arg
45

Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile
430
Phe

Ser

Phe

Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Leu
15

Pro
80

Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Trp

Asp Glu Pro

30

ITe Asn Ala



Thr
Pro
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser
Thr
Phe

Ala

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

Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asnh
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu

ser
450

<220>

<223>
<400>

Lys
195
Asn
Ser
val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

270
459
PRT
Homo sapiens

Gly
Asp
ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Leu
Ser
val
420
Pro

Ser

val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp
Pro

Thr

Thr
Ile
GIn
val

Thr

Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu
val
Met

Leu

esHuPH20 36-494
270

Ile
55

Thr
Asp
Asp
Trp
Glu

135
Glu

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

Ser
455

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

Leu Asn Phe Arg Ala Pro Pro val

1

5

Ala Trp Asn Ala Pro Ser Glu Phe

Leu Asp Met Ser Leu Phe Ser Phe

Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

Ile

Cys
25
Ile

3085seqgPC1

val
Thr
Asp
90

Gly
Ash
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp
Glu

Met

Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly
Pro

Phe

Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Gln

Ile
460

Leu
Gly
Lys
val
Pro
125
Asnh
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Pro Asn val Pro

10

Leu Gly Lys Phe

Gly Ser Pro Arg
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Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

Phe

Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
15

Tyr
Pro
Ile
Trp
val
Leu
Ala
160
Arg

His

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Trp

Asp Glu Pro
3

ITe Asn Ala



Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Ala

Asn
Lys
385
Ser
Thr
Phe

Ala

35
Gly GIn
50
Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asnh

130

Leu Thr

Lys Asp
Asn His

Tyr Lys
195

Arg Asn

210

Pro Ser

Tyr val
Asp Ala

Thr Asp
275

Phe Gly

290

Thr Leu

Tyr Met
Ala Lys

Arg Lys
355

Phe Ala

370

Pro Thr

Cys Tyr
Asp Ala
Leu Lys

435

Ser Pro
450

<210> 271
<211> 457
<212> PRT
<213> Homo sapiens

<220>

<223>

<400> 271
Leu Asn Phe Arg Ala Pro Pro val Ile

1

Ala Trp Asn Ala Pro Ser Glu Phe Cys
20

Gly
Asp
sSer
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
val
420
Pro

Ser

val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
val

Thr

Thr
325
cys
Trp
Gln
Glu
Thr
405
Asp
Pro

Thr

5

Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asnh
Leu
Asp
390
Leu
val
Met

Leu

esHuPH20 36-492

Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
cys
Glu

Ser
455

Phe
Gly
His
Asnh
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
cys
Ile
Thr

440
Ala

Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

25

3085seqPCl

val Asp Arg

60

Thr val Asn

75

Asp Lys Ala

90

Gly Met Ala

Asn Trp
Gln Gln

Lys Gln

155
Lys Leu
170

Lys
Gln
140
Glu

Gly

Phe Pro Asp

Ser Cys
Trp Asn

Gln Ser
235

Phe

Glu
220
Pro

Ala Ile Arg

250

Phe Ala Tyr

Ser Gln Asp

Ala Ser

Lys Ser
315

Tyr Ile

330

Cys Gln

Tyr Leu
Gly Lys

Phe Ser
395

Gly
300
Cys
Ile
Glu
His
Phe

380
Glu

Glu Lys Ala

410

Asp Gly val

Glu Pro

Met Phe

Gln

45
Leu

Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Pro Asn val Pro Phe Leu Trp

10

15

Leu Gly Lys Phe Asp Glu Pro
30
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Leu As

Thr Gl
50

Pro Ty

65

Gln Ly

Thr Ph
Glu GI

Tyr Ly
13
Ser Le
145
Gly Ly

Pro As
His Ty

Lys Ar
21
Tyr Pr
225
Leu Ty

Pro As
Phe Th

Thr Ph
29
Gly Th
305
Asn Ty

Ala Al
ITe Ar
Asn Ph
37
Lys Pr
385
Ser Cy
Thr As
Phe Le
Ala Se
45

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

<220>
<223>

<400>

p Met
35
y GlIn

r Ile
s Ile
e Tyr

uTrp
115

s Asn

0

u Thr

s Asp
n His

r Lys
195

g Asn

0

o Ser

r val
p Ala

r Asp
275

e Gly

0

r Leu

r Met
a Lys

g Lys
355

e Ala

0

o Thr

s Tyr
p Ala

u Lys

435
r Pro
0

272
453
PRT

Ser
Gly
Asp
Ser
Met
100
Arg

Arg

Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asnh
Ile
Leu
Ser
val
420
Pro

Ser

Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Ash
245
Ser
val

Thr

Thr
325
Cys
Trp

Gln

Thr
405
Asp
Pro

Thr

Homo sapiens

Mature HuPH20

272

Phe Ser
Thr ITe

Ile Thr
70
Gln Asp

val Asp
Thr Trp

ITe Glu
135

Thr Glu

150

val Glu

Gly Tyr
Gly Tyr
Leu Ser
215
Leu Asn
230
Arg val
Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Ser
Leu Glu
375
Asp Leu
390
Leu Ser
val Cys
Met Glu

Leu Ser
455

36-488

Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

Leu Asn Phe Arg Ala Pro Pro val Ile

1

5

Ala Trp Asn Ala Pro

Ser Glu Phe Cys

3085seqgPC1

Gly
val
Thr
Asp
90

Gly
Ash
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly

Pro

Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln

Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Tyr
Pro
80

Ile
Trp
val
Leu
Ala

160
Arg

Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Pro Asn Vval Pro Phe Leu Trp

10

15

Leu Gly Lys Phe Asp Glu Pro
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Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
TYyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser
Thr
Phe

Ala

Asp Met

Gly GIn
50
Tyr Ile

Lys Ile
Phe Tyr

Glu Trp
115

Lys Asnh

130

Leu Thr

Lys Asp
Asn His

Tyr Lys
195

Arg Asn

210

Pro Ser

Tyr val
Asp Ala

Thr Asp
275

Phe Gly

290

Thr Leu

Tyr Met
Ala Lys

Arg Lys
355

Phe Ala

370

Pro Thr

Cys Tyr
Asp Ala
Leu Lys

435

Ser Pro
450

<210> 273
<211> 451
<212> PRT

<213>

<220>

<223>

<400> 273
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp
1

20
Ser

Gly
Asp
sSer
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asnh
Ile
Leu
Ser
val
420
Pro

Ser

Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asnh
245
Ser
val

Thr

Thr
325
cys
Trp
Gln
Glu
Thr
405
Asp
Pro

Thr

Homo sapiens

5

Phe
Thr
Ile
70

Gln
val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Ash
Leu
Asp
390
Leu
val

Met

Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Ash
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser
cys

Glu

Mature HuPH20 36-486

Phe
40

Phe
Gly
His
Ash
Ala
120
Leu
Lys
Thr
Tyr
Ash
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Ash
val
Ser
360
Lys
Glu
cys
Ile

Thr
440

25
Ile

Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

3085seqPCl

Gly
val
Thr
Asp
90

Gly
Asnh
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Ser
Asp
val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
ser
ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly

Pro

Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln
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Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
190
val
Thr
Ala
sSer
Arg
270
Leu
val
Leu
val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

15

Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn



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

Asn
Lys
385
Ser
Thr
Phe

Ala

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
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Asp Gly

Glu Pro
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