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1

509

PRT

Homo sapiens

precursor human PH20

1
y val Leu Lys Phe Lys His Ile Phe
5 1o

Ser ser Gly val ser GlIn Ile val Phe Thr

20 25

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro

35 40

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu

50

55

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser

63

70

Ile Asn Ala Thr Gly Gin Gly val Thr Ile

85 90

Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr

100 105

Gly ITe Pro Glin Lys Ile Ser Leu Gln Asp

115 120

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

145

150

Lys Asp val Tyr Lys Asn Arg Ser Ile Glu

165 170

val GIn Leu Ser Leu Thr Glu Ala Thr 6lu

180 i85

Glu Lys Ala Gly Lys Asp Phe Leu val Glu

195 200

Leu Leu Arg Pro Asn His Leu Trp Gly Tyr
210 215
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr

225

230

val Glu Tle Lys Arg Asn Asp Asp Leuy Ser

Thr Ala Leu

245 - 250
Tyr Pro Ser Ile Tyr Leu Asn
260 265

Ala Ala Thr Leu Tyr val Arg Asn Arg val

275 280

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
ASn
Ala
155
Leu
Lys
Thr
TYr
Asn
235
Trp
Thr

Arg

Arg
Leu
Ile
Cys
60

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

Leu

GIn

Glu

Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val

Page 1

Ser
Leu
Pro
45

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

285
Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Tep
GIn
Gin
190
Leu
Pro
cys
Asn
Ser
270
Ile

Ala

val
15

Pro
val
Lys
Pro
Arg
95

ASn
Ala
Ala
Lys
Gin
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg

Tyr

L.ys
Cys
Pro
Phe
Arg
80

lLeu
Gly
Lys
val
Pro
160
Ash
Phe
Lys
Cys
Asn
240
Ser
val
val

Thr



Arg
305
Leu
val
Leu

val

Gly

385
Asn

val
Phe
val
ITe
465
Phe

Ser

290
Ile

va'l
Ile
Ley
Thr
370
vai
Pro
Arg
Tyr
Lys
450
ASD
Tyr

Ile

<210> 2

<211>
<212>
<213>

<220>

<223>

<400> 2

ey
1
Ala
Ley
Thr
Pro
65
Gin
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys

TYr
225

Asn
Trp
ASp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asnh
Tyr
AT

210
Pro

val
Tyr
Trp
Asp
355
L.ey
Cys
Asp
Gly
Cys
435
Asp
Ala
AsSn

Leu

474
PRT _
Homo sapiens

Phe
AsSh
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Ash
Thr
Asp
His

LYS
195

g Asnh

ser

Phe
Thr
Gly
340
ASN
Ala
tle
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

Ile

Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
AsSD
Leu
Sar

485
l.eu

Mature PH20

Ala
5
Pro
Leu
val
Ser
l.eu
85
Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
ASp

TYr

ASp
310
Gly
Ley
Met
Lys
LYS
390
Ala
Thr
Tyt”
Ala
Lys
470
Pro

Ile

Pro
Ser
Phe
Thr
Ile
Gin
val
Thr
Iie
Thr
150
val
Gly
Gly
Leu

Leu
230

295
Gln

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

Ile

Pro
Glu
Ser
Ile
55

Thr
Asp
AsSp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
ser

215
Asn

val
Thr
Ile
Thr
360
Cys
Trp
GIn
Glu
Thr
440
ASp
Pro
Thr

ser

val
Phe
Phe
40

pPhe
Gly
His
ASn
Ala
120
Leu
LyS
Thr
Tyr
Asn
200
Trp

Thr
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Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
L.eu
val
Met
Leu

Ser
505

Tle
Cys
Ile
TYyr
val
Leu
Leu
105
Arg
va'l
Ala
Ile
Ley
185
Gly
Leu

Gln

Lys
Ala
330
Arg
Leu
Gln
Ser
Giu
410
Leu
ser
Cys
Glu
Ser

490
val

Pro
10

L.eu
Gly
val
Thr

Asp

Gly

Asn
Gln
Lys
Lys
170
Phe
Ser
Trp

Gln

Page 2

Phe
315
Leu
sSer
Asn
val
Ser
365
Lys
Glu
Cys
Ile
Thr
475
Ala

Ata

Asn
Gly
Ser
Asp
va]l
75

Lys
Met
Trp
Gln
Gin
155
Leu
Pro
Cys
Asn

Ser
235

300
Leu

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

Ser

val
LYS
Pro
Arg
60

ASh
Ala
Ala
Lys
Gin
140
Glu
Gly
ASP
Phe
Gtlu

220
Pro

Ser
Ala
LysS
Tyr
365
Ccys
Tyr
Gly
Phe
Glu
445
AsSp
Glu
mMet

Leu

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asnh
Phe
Lys
Cys
Asn
205
Ser

val

Gln
Ser
Ser
350
Ile
Gin
L.eu
Lys
Ser
430G
Lys
Gly
Pro

Phe

Phe
ASp
30

Ile
Gly
Galy
Lys
Ile
110
Lys
val
Glu
Leu
Tyr
180
val
Thr

Ala

Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
val
Glin

Ile
495

Lau
Glu
Asn
Tyr
ITe
Asp
g5

Asp
Asp
GIn
Lys
l.eu
175
Asn
Glu
Ala

Ala

Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
ASp
Cys
Ile

480
val

Trp

Pro

Ala

Tyr
Pro
Iie
Trp
val
Leu
Ala
160
Arg

His

Leu

Thr
240



Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
ITe
Asn
LYyS
385
Ser
Thr
Phe
Ala

Phe
465

Tyr
ASp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu
Ser

450
Leu

<210> 3

<211>
<212>
<213>

<220>

<223>

<400> 3

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

Leu

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ite
Asp
130
AsSp
Asp
Gln
Lys

Leu

val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lvs
435
Pro

Ile

482
PRT _
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
TYr
Pro
115
Ile
Trp
val
Leu
Ala

195
Arg

Arg
LYS
260
Gin
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
val
420
Pro
sSer

Ile

Leu
val
20

Leu
Ala
teu
Thr
Pro
1.00
Gin
Thr
Glu
Tyr
Ser
180
Gly

Pro

Ash
245
ser
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp
Pro
Thr

Ser

LysS
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu
Lys
165
Leu
LYyS

Asn

Arg
Pro
Leuy
val
Met
310
Ile
Ser
Asn
Leu
ASD
350
Leu
val
Metl

Leu

Ser
470

precursor soluble

Phe
Gn
Phe
Asn
Met
70

Gln
Ile
ITe
Tyr
Trp
150
Asn

Thr

Asp

His

val
Leu
LYS
Ala
295
Arg
Leu
GIn
Ser
Glu
375
Leu
Ser
Cys
Glu
ser

455
val

Arg
Pro
Phe
280
Leu
Ser
AsSn
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
Phe

Leu

His
val
Ala
40
Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
l.eu

200
Trp

3057SEQ.PCL. TXT

Glu
val
265
Leu
Gly
Metl
Pro
Leu
345
ASD
Gly
Gln
LYS
Ala
425
Glu
Thr

ser

Ile
Phe
25

Pro
Ser
Phe
Thr
Tle
105
Gin
val
Thr
Tle
Thr
185
val

Gly

Ala
250
Phe
ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
ASp
Glu
Met

Leu

Phe
10

Thr
Pro

GHu

ser

Ile
90

Thr
Asp
ASp
Trp
Glu
176
Glu
Glu

Tyr

Page 3

Ile
Ala
Gln
ser
ser
315
Ile
Gin
Leu
Lys
Ser
395
Lys
Gly
Pro

Phe

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Ley
Lys
Thr

Tyr

Arg
Tyr
AsSp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val
Glin
Ile
460

Arg
Leuy
Ile
Cys
60

Ile
TYr
val
Ledu
Leu
140
Arg
val
Ala
Ile

Leu

val
Thr
Glu
285
Ile
Leu
ASnh
Gln
l.eu
365
Thr
Lys
Asp
Cys
Ile

445
val

Ser
Lau
Pro
45

Ley
Gly
val
Thr
ASD
125
Gly
Asn
Gin
Lys
Lys

205
Phe

Ser
Arg
270
l.eu
val
leu
val
Gly
350
Asn
va'l
Phe
val
Ile
430
Phe

ser

Phe
Ile
30

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

Pro

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
Gly

Asp

ITe
val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Leu

Lys
Cys
Pro
Phe
Arg
80

L.eu
Gly
Lys
val
Pro
160
Asn
Phe
Lys

Cys



Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Ley

val

Gly
385
Asn
val
Phe
va'l
Ile

465
rhe

210
Asn

Glu
Ala
Ala
LYS
290
Ile
val
1le
Leu
Thr
370
va'l

Pro

Arg

Tyr
Lys
450
AsSp

Tyr

<210> 4
<213> 447
<212> PRT
<213> Homo sapiens

<220>

<223>

<400> 4

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

145
Gly

Asn
Trp
AsSp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu

Lys

His
Ile
Ley
Thr
275
Ile
val
Tyr
Trp
Asp
355
Ley
Cys
ASp
Gly
Cys
435
Asp

Ala

Phe
AsSn
Met
35

Gln
Ile
Iie
Tyr
Trp
115
Asn
Thr

Asp

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

Phe

Arg
Ala
20

ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu

Phe

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

Leu

Ala
5
Pro
l.eu
val
Sar
Leu
85
Pro
Pro
Ser

Ala

Leu
165

215
Lys Lys
230
Asn ASp

Ser Ile
val Arg

Ala Lys
295
Asp Gln
310
Gly Glu

Leu Ser
Metr Glu

Lys Met
. 375

LYS ASn

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

150
val Glu

Pro
ASp
Tyr
Asn
280
Ser
va'l
Thr
Ile
Thr
360
Cys
Trp
GIn
Glu
Thr
440
AsSp

Pro

val
Phe
Phe
Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr

3057SEQ.PCL.TXT

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

Met

Ile
Cys
25

Ile
Tyr
val
L.eu
Leu
105
Arg
val
Ala

Ile

Tyr
Ser
250
Asn
val
l.ey
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
4310
Leu
ser
Cys
Glu

Pro
10

Leu
Gly
val
Thr
Asp
Gly
Asn
Gln
Lys

Lys
170

Page 4

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

Thr
475

Asn
Gly
ser
ASp
val
75

Lys
Met
Trp
Gln
G1n

155
Leu

220
Gly

Leu
Gln
Glu
val
300
Ley
Gly
Met
Pro
Lau
380
Asp
Gly
Gln
Lys
Ala

460
Glu

val
Lys
Pro
Arg
60

ASnh
Ala
Ala
Lys
Gin
140
Glu

Gly

ser
Trp
GIn
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
AsSh
Phe

Lys

Cys
Asn
ser
270
Ile
Ala
Gin
ser
Ser
350
Ile
Gin
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
ASp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu

Leu

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

Gln

Leu
Glu
Asn
TYyr
Ite
AsSp
g5

Asp
Asp
GIn
Lys

Leu
175

AsSn
240
Ser
val
val
Thr
Glu
320
Iie
Leu
Asn
GIn
L.eu
400
Thr
Lys
Asp
Cys

1le
480

Trp
Pro
Ala
Tyr
Pro
Ile
Trp
val
Leu
Ala

160
Arg



Pro
His
Lys
Tyr
225
f.eu
Pro
Phe
Thr
Gly
305
Asnh
Ala
Ile
ASnh
Lys
385
Ser
Thr

Phe

Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
rhe
290
Thr
TYr
Ala
Arg
phe
370
Pro
Cys
Asp

Leu

<210> 5

<211>
<212>
<213>

<220>

<223>

<400> 5

Lau
1
Ala
Leu
Thr
Pro
65
Gin
Thr
Glu
Tyr
ser
145
Gly

Pro

Asn
Trp
ASp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys

ASH

His
LYS
195
Ash
Ser
val
Ata
ASp
275
Gly
Leu
Met
LYyS
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

446
PRT )
Homo sapiens

Phe
Asn
Metf
35

cin
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp

His

Leu
180
Lys
ASp
Iie
Arg
Lys
260
Gin
Glu
Sar
Glu
mMet
340
Asn
Ile

Leu

ser

val
420
Pro

Arg
Ala
20

ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe

Leu

Trp
Pro
AsSp
Tyr
Asn
245
Ser

val

Thr.

Ile
Thr
325
Cys
Trp
Gin
Glu
Thr
405
Asp

Pro

Ala
5
Pro
l.ey
val
ser
Leu
85
Pro
Pro
ser
Ala
ey

165
Trp

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 Gin
Asn Ser
Leu Glu
375
Asp Leu
390
Ley Ser
val Cys

Met Glu

soluble rHuUPHZ20 1-446

Pro Pro
Ser Glu
Phe Ser

Thr Ile

150
val Glu

Gly Tyr

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

Thr
440

val
Phe
Phe
40

Phe
Gly
His
AsSn
Ala
120
Leu
Lys
Thr

T

3057SEQ.PCL.TXT

Leu
185
Gly
l.ey
Gln
Glu
val
265
Ley
Gly
Met
Pro
l.ey
345
Asp
Gly
Gln
Lys
Ala

425
Glu

Ite
cys
Ile
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ite

Leu

Phe
Ser
Trp
Gln
Ala
250
rhe
ser
Ala
Lvs
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Pro
10

Leu
Gly
val
Thr
ASp
Gly
Asn
Gin
Lys
LysS

170
Phe

Page 5

Pro
Cys
AsSnh
Ser
235
Ile
Ala
GIn
Ser
Ser
315
ITe
GIn
Leu
Lys
Ser
395
Lys
Gly

Pro

ASn
Gly
Ser
Asp
val
75

LyS
Met
Trp
Gln
Glin
155
l.eu

Pro

AsSp
Phe
Giu
220
Pro
Arg
Tyr
ASp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala
val

Gln

va'l
Lys
Pro
Arg
60

Asnh
Ala
Ala
Lys
Gin
140
Glu
Gly

Asp

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

Ile
445

Pro
Phe
Arg
45

l.eu
Gly
Lys
val
Pro
123
Asn
Phe
Lys

Cys

Tyr
190
val
Thr
Ala
Ser
Ar

270
Leu
val
Leu
val
Gly
350
AsSn
val
Phe
val
Ile

430
Phe

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu

Leu

Tyr

Asn
Glu
Ala
Ala

LYS
255

g Ile

val
Ile
Leu
Thr
335
val
Pro
Arg
Tyr
Lys
415
ASp

Tyr

Ley
15

Glu
Asn
Tyr
Ile
Asp
85

Asp
Asp
Gin
Lys
Leu

175
Asn

His
Ile
lLeu
Thr
240
Ile
val
Tyr
Trp
ASp
320
Leu
Cys
Asp
Gly
Cys
400
AsSp

Ala

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
l.eu
Ala
160
Arg

His



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

Phe

TYr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ata
Arg
Phe
370
Pro
Cys
ASp

Leu

<210> 6
<211> 445

<212>
<213>

<220>

<223>

<400> 6

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

Pro

Asn
Trp
AsSD
Gly
50

Tyr
LysS
Phe
Glu
Lys
130
Leu
Lys

Asn

Lys
195
Asn
ser
val
Ala
ASD
275
Gly
lL.eu
Met
Lys
Lys
355
Ala
Thr

TYr

‘Ala

Lys
435

PRT .
HOmMO sapiens

rhe
Asn
Met
35

GIn
Ile
Ile
Tyr
Trp
115
Asn
Thr
ASp

His

180
Lys

ASD
Ile
Arg
Lys
260
Gln
Giu
Sar
Glu
Met
340
Asn
Ile
Leu
ser
val

420
Pro

Arg
Ala
20

ser
Gly
Asp
Sertr
Met
100
Arg
Arg
Glu
Phe

Leu
180

Pro
Asp
Tyr
Asn
245
Sar
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
ASD

Pro

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

165
Trp

Gly Tyr

Leu Ser
215
Leu Asn
230
Arg val

Pro Leu
Leu Lys
val Ala
295
Met Arg
310
Ile Leu
Ser GiIn
ASn Ser
teu Gly
375
Asp Leu
390
Leu Ser
val Cys

Met Glu

sotuble rHUPH2(Q 1-445

Pro Pro
Ser Giu
Phe Ser

Thr Ile
55

ITe Thr

70

Gin Asp

val Asp

Thr Trp

Ite Glu
135

Thr Glu

150

val Glu

Gly Tyr

Asn
200
Tep
Thr
Arg
Pro
Phe
280
Leu
ser
AsSh
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

val
phe
phe
Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr

Tyr

3057SEQ.PCL.TXT

185
Gly

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

425
Glu

Ile
Cys
25

Ile
Tyr
val
Leuy
Leu
105
Arg
val
Ala
Ile

Leu
185

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

Glu

Pro
10

Leu
Gly
val
Thr
AsSp
90

Gly
Ash
Gln
Lys
Lys

170
Phe

Page &

Cys
Asn
Ser
235
Ile

Ala

Gin

Sep
Ser
315
Ile
Gin
Leu
Lys
Ser
395
Lys
Gly

Pro

Asn
Gly
Ser
Asp
val
75

Lys
Met
Trp
Glin
Gin
155

Leu

Pro

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

Gin

val
Lys
Pro
Arg
60

Asn
Ala
Ala
LysS
Gln
140
Glu
Gly

ASp

Asn
205
Ser
val
val
Thr
Glu
285
Ile
l.eu
Asn
GIn
Ley
365
Thr
LYyS
AsSD
Cys

Ile
445

Pro
Phe
Arg
45

Leuy
Gly
Lys
val
Pro
125
Asn
Phe
LYS

Cys

i80
val

Thr
Ala
Ser
Arg
270
Leu
val
Ley
val
Gly
350
ASh
val
Phe
val
Ile

430
Phe

Phe
Asp
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325

Pro
230
Arg
Trp
val
Ile
Arg

310
val

hyaluronidase B

12

Pro
His
Tyr
Asp
Glu
70

l.eu
Ala
Arg
Leu
Glu
150
Thr
His
Asp
Phe
Leu
230
Ala
Tyr
Ala
Gly
Cys
310
Phe

215
ASD

ITe
Tyr
Lys
Ile
295
ey

Thr

LysS
Asn
Ash
Pro
35

Ile
Glu
Gly
Arg
val
135
Ala
Leu
Gly
Cys
Asnh
215
LVS
Ile
Trp
ASD
Ile
295
Glu

Lys

GIn
ser
val
Lys
280
Trp
Gin

Glu

LYsS
Phe
Ser
Gly
Arg
Gln
Gly
Asn
120
Alrg
Ser
Lys
Tyr
Asp
200
Asn
Pro
Arg
Trp
val
280
Ile
Lys

val
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Arg
Asn
Tyr
265
Thr
Gly
Asp

Ala

Gly
Gly
25

Met
Asn
Asn
Phe
Ile
105
val
Lys
Asn
Leu
Pro
185
Ala
Gin
AsSD
Ile
Tyr
265
Lys
Ile
Leu

Thr

Tie
Asn
250
Gin
Phe
ser
Tyr

val
330

Phe
val
Asn
Phe
Glu
Thr
Gly
Asp
Glu
Arg
Ala
170
H1s
Leu
Asn
Glu
ser
250
Thr
Asn
Trp
Lys

LYS
330

Gly
235
Leu
Asp
Gin
Ser
Leu

315
Asn

Ser
Tyr
Asn
Pro
Gly
75

Lys
val
ASh
His
Phe
155
Lys
Cys
Ser
val
Lys
235
Lys
Tyr
Thr
Gly
Glu

315
Ala

220
Leu

Lys
Glu
Glu
ser

300
Leu

Ile
Phe
Phe
Ser
60

val
Glu
Ile
Leu
Pro
140
Glu
Glu
Leu
Met
Leu
220
Ile
Ash
Gin
Phe
val
300
Tyr

val
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val
His
Thr
ITe
285
Asp

Thr

Tyr
Lys
Arg
45

Met
Pro
Leu
His
Lys
125
Lys
Thr
Ile
Ser
ser
205
Leu
His
Phe
ASD
Lys
285
Ser
[Leu

Lys

GIn
Ser
Asn
270
val
val

val

Trp
Glu
30

Gly
val
GlIn
Asp
Phe

110
Ile

Trp

Ser
Arg
Gly
190
Glu
Pro
Ley
Lvs
LyS
270
Glu
Tyr
Met

Glu

Gly
Pro
255
Thr
Ile
Asn

Leu

ASn
15

l.eu
Glu
l.eu
Lys
Glu
95

His
Asn
Asp
Ala
Lys
175
Ser
Asn
Ser
val
His
255
Glu
Ile
Glu
LYS

Ash
335

Arg
240
Lys
Phe
Asn
Ser

Gly
320

Ile
LYys
Thr
L.ey
Gly
80

Ile
Asn
Lys
Lys
Lys
160
Lys
Thr
AsSp
Ile
GIn
240
Leu
Ser
Ley
Lay
Ile

320
Thr



Pro Leu Asn Phe

<210> 13
<211> 38

<212>
<213>

<220>

<223>

<400> 13
Met Ser Arg
1

Leu
Thr
val
sSer
65

Glu
Lys
Leu
Asn
Glu
145
Tyr
Asp
Gly
Pro
Thr
225
Asn
Ser
val
Thr
Arg
305
Lys
ASp

Asn

Ala

<210>

Met
Pro
Pro
50
Glu
Glu
Asp
Gly
Gln
130
ser
Lys
Asp
Gin
Ala
210
Pro
Asp
val
Gly
Ser
290
Arg
Ile
Asp
Asn

Asn
370

<211> 33

<212>
<213>

2

PRT ]
Apis meliifera

Leu
Asp
35

Thr
Lys
Ile
Pro
Asn
115
Ile
Trp
Lys
Gln
Leu
195
Ala
Asn
LyS
Tyr
Gly
275
Arg
ASp
Thr
Tle
Glu

355
ASp

14

1

PRT
polichovespula maculata

340

Pro
Ala
20

Asnh
Phe
Tyr
Ala
Asn
100
Leu
Pro
Arg
Leu
Arg
180
Phe
ASh
GlIn
Met
Let
260
Arg
Lys
Thr
AsSp
Asn
340
Leu

Arg

hvaluronidase

lLeu
5

Pro
ASn
Met
Gly
Ite
85

Gly
Thr
ASD
Pro
Ser
165
val
Met
Trp
Pro
ser
245
Arg
val
Lys
ASD
Leu
325
Thr
Gly

l.eu

val
Ile
Lys
Cys
Ile
70

Leu
Asnh
Lys
LYS
Ile
150
val
Glu
Glu
Gly
ser
230
Trp
Trp
Lys
val
Leu
310
Gly
Lys
Pro

Thr

Ile

Asn

Thr
His
55

Leu
Tyr
val
His
Ser
135
Phe
Glu
Gln
Glu
TYr
215
Ala
Leu
Asn
Glu
Leu
295
Ser
Ala
Ala
Ala

val
375

Thr
Ala
val
40

Lys
Gln
Asp
val

Leu

120

Phe
Arg
val
Glu
Thr
200
Tyr
Gin
phe
Leu
Ala
280
Pro
Arg
Asp
Lys
val

360
Asp
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Glu
Ley
25
Arg
Tyr
ASn
Pro
Ala
105
GIn
Pro
Gin
val
Ala
185
Ley
Ala
Cys
Glu
Thr
265
Leu
Tyr
Ala
Gly
Cys
345
Lys

val

Gly
10

Leu
Glu
Gly
Trp
Gly
90

Arg
val
Gly
ASn
Arg
170
Lys
Lys
Tyr
Glu
Ser
250
Ser
Arg
Tyr
Asp
Phe
330
Leu
Arg

Ser

Met
Leu
rhe
Leu
Met
75

Met
AsSn
Phe
val
Trp
155
Arg
Arg
Ala
Pro
Ala
235
Glu
Gly
Ile
Trp
Leu
315
Ile
Gln
Ile

val

Met
Gly
Asn
Arg
60

Asp
Phe
Gly
Arg
Gly
140
Ala
Glu
Arg
Ala
Tyr
220
Thr
Asp
Glu
Ala
Tyr
300
Glu
Ile
Phe
Ala

Asp
380
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Ile
Phe
val
45

Phe
Lys
Pro
Gly
Asp
125
va'l
Ser
His
Phe
Lys
205
Cys
Thr
val
Arg
Arg
285
LyS
Ala
Trp
Arg
Leu

365
Gln

Gly
val
30

Tyr
Glu
Phe
Ala
val
110
His
Ile
Leu
Pro
Glu
190
Arg
TYyr
Met
Leu
val
270
Gln
Tyr
Thr
Gly
Glu
350
Asn

val

val
Glin
Trp
Glu
Arg
Leu
g5

Pro
Leu
Asp
Gin
Phe
175
Lys
Met
Asnh
Gln
Leu
255
Gly
Met
Gin
Leu
ser
335
Tyr

ASh

Leu
Ser
Asn
val
Gly
80

Leu
Gin
Ile
Phe
Pro
160
Trp
Tyr
Arg
Ley
Glu
240
Pro
Leu
Thr
ASp
Arg
320
Ser
Leu

Asnh



<220>
<223> hyaluronidase

<400> 14

Ser
1

Phe
Asn
Ile
Gly
65

Thr
Asn
Pro
ser
Ile
145
Met
Trp
l.ey
Ser
Arg
225
val
val
Leu
Gly
Leu

305
Pro

Glu
Met
ITe
Phe
50

Ash
Ile
Arg
Ile
Ile
130
Glu
Glu
Gly
val
Trp
210
His
lys
Leu
Thr
Gly
290
Ser

Ile

<210> 15
<211> 367

<212>
<213>

<220>

<223>

<400> 15
Tyr val ser

1

Arg
Cys
Lys
35

Tyr
TYT"r
His
Asn
Phe
115
ASDP
Leu
Glu
Tyr
Pro
195
Leu
Glu
Glu
Ser
Glu
275
Asp
LysS
Thr

PRT_ i
PoTistes annularis

Ile Ser His

Pro Lys Arg
35

His GIn Tyr
50

His Asn Ser

65

Asp Pro Gly

Pro
His
20

His
ASp
Lys
l.ey
Phe
100
Arg
Leu
Glu
Thr
Tyr
180
AsSp
Phe
l.eu
Ala
TYr
260
Thr
Gly
Cys

val

LeLl
Gin
20

va'l
Gly
Lys

LysS

Pro
Ile
Gin
85

Asn
Gin
val
Ala
Leu
165
Gly
Cys
Asn
Thr
val
245
Trp
Asp
Ile
Lys

Asn
325

hyaluronidase

ser
5
Ile
Phe
Met
ASP

Phe

Arg
Tyr
ser
Gly
Arg
70

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

310
val

Pro
Leu
ser
Ash
Ash

70
Pro

vai
Gly
Lys
Glu
55

Asn
Phe
Ile
Trp
Asn
135
Lys
Leu
Pro
Ala
GlIn
215
Asp
Ile
Tyr
Lys

Ile
295

Leu

Thr

Asp
Ser
Tle
Phe
55

Phe

Ala

Phe
Leu
Asp
40

Phe
Gly
Ile
Gly
Gly
120
Gilu
Arg
Ala
Tyr
Thr
200
Asn
GIn
Ser
val
LYS
280
Trp
Arg

Glu

Ser
Arg
TYT
40

Asp
Arg

Leu
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Asn
Tyr
25

Asp
Pro
Gly
Glu
val
105
AsSN
His
Phe
lLys
Cys
185
Ala
val
Arg
Asn
Tyr
265
Thr
Gly
Glu

Thr

val
Ser
25

Trp
Glu
Gly

Met

Ite
10

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

val
330

Phe
10

Asn
Asn
val
Glu

Pro

Tyr
Asp
Glin
Leu
Pro
75

Leu
Asp
Met
Phe
Lys
155
Thr
Asn
Leu
Leu
Gly
235
l.ey
ASp
Gin
Ser
Leu

315
Asn

ASN
Cys
val
Thr
Thr

75
Leu

Trp
Glu
Gly
Leu
60

Gin
AsSp
Phe
ITe
Trp
140
Tyr
Arg
Met
Glu
Pro
220
Leu
LYys
Asp
Glu
ser

300
Leu

Ile
Glu
Pro
ASp
60

Ile

Lys
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Asn
val
ASp
45

Pro
Glu
Lys
Glu
His
125
ASp
Ala
Lys
Ser
Asn
205
Ser
val
His
Thr
I'le
285
Asp

Thr

Ile
Arg
Thr
45

Phe
ser

Asn

val
Thr
30

Lys
ey
Gly
Thr
Arg
110
Lys
Lys
Arg
Gln
Pro
190
ASp
val
GiIn
Ser
Asn
270
Ala
va'l

val

Thr
Ser
30

rhe
Asn
Ile

Gly

Pro
15

AsSh
Ile
Lys
Asn
Tyr
95

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

Leu

Asp
15

LYS
Met
Ile
Tyr

Asn

Thr
Phe
Ser
Glu
Ile
30

Pro
Arg
Phe
Met
Phe
160
Asp
Asn
Met
Ile
Arg
240
Lys
Phe
Ash

Ser

Gly
320

Asp
Arg
Cys
Lys
Tyr

80
Tyr



Glu
Leu
Phe
Arg

145
. Leu

Glu

Thr
Tyr
Asp
225
Tyr
Gln
Ala
Tyr
Thr
305
Gly
Cys

val

Glu
GIn
Gly
130
Gln
val
Ala
Leu
Gly
210
Cys
Asnh
Lys
val
Trp
290
Asp
Ile
Lys

Asn

Arg
Gin
115
Gly
Asn
Arg
Thr
LYS
195
rhe
Asp
Asn
Pro
Ar

275
Trp

val

Ile

Arg

val
355

<210> 16

<213i> 462
<212> PRT
<213> Mus musculus

<220>

<223>
<400>

Met
1
Phe
Leu
val
Ash
65
val
Ser
Tyr
Ser
Met

145
Trp

Leu
Ser
Leu
Cys
50

Gly
ser
Asn
Thr
Leu
130
Pro

Arg

Gly
Pro
Arg
35

Arg
Asp
val
Met
Pro
115
val
Glu

Pro

Asn
100
Phe
Ile
Trp
Lys
Lys
180
Leu
Pro
Ala
Gin

Glu
260

g Tle

Tyr
Gtu
Ile
Leu

340
Thr

Leu
Glu
20

Ile
Gly
Thr
Phe
Thr
100
Thr
Thr
Pro

Arg

85
Gly

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

Glu

hyaluronidase

16

Thr
5
val
Ser
Ser
His
Asp
85
Ile
Gly
His
Asp

Trp
165

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

Thr

Glin
Ser
Thr
val
Trp
val
Phe
Glu
Leu
Phe

150
Ala

val
AsSp

Ile
135

Thr

Pro
Glu
Lys
Tyr
215
Thr
Leu
val
Asn
Gln
295
Phe
Ser
Tyr

val

His
Pro
Leu
val
55

Cys
vat
Tyr
Pro
Ala
135
Ser

Phe

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

Asn
360

Ala
Gly
Phe
40

ser
L.eu
Ala
Arg
val
120
His
Gly

Asn
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90

GlIn
105
ASp
Phe
Ile
Trp
Tyr
185
Arg
val
Glu
Pro
Leu
265
Glu
Lys
Glu
Ser
Leu

345
Gly

Glin
Ser
25

Ley
Asn
Thr
Asn
Glu
105
Phe
Thr
Leu

Trp

Arg
Lys
Glu
His
Ser
170
Ala
Lys
Thr
Asnh
ser
250
val
His
Met
Ile
Asp
330
Asn

Arg

Lys
10

Ser
Thr
Arg
Glu
LYyS
90

Glu
Gly
Phe
Ala

ASD
170

Gly
Met
Arg
Lys
155
Glu
Arg
Arg
Pro
ASp
235
val
GlIn
Ser
Asp
val
315
val
Thr

Ser

val
Pro
Leu
Pro
Tyr
Glu
Leuy
Gly
Gln
val

155
ser

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

Ser

Trp
Ala
Leu
Phe
60

Gly
Gin
Gly
Leu
ASp
140
Ile

Lys
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Ite
Pro
125
Lys
Tyr
Met
Phe
Lys
205
Asn
Leu
va'l
Arg
Ser
285
Tyr
Asn
Ser
Gly

Leu
365

Arg
Thr
Glu
Ile
val
ser
Thr
Pro
e
Asp

AsSp

Thr
110
Asp
Pro
Ser
Ile
Met
190
Trp
Pro
Ser
Arg
Ile
270
val
Leu
Gly
Leuy
Pro

350
Asn

Met
Ala
30

Leu
Thr
AsSp
Phe
Tyr
110
Glin
Lys
Trp

Ile

95
Ile

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

Phe

Lys
15

Gly
Ala
val
val
Gin
95

Pro
Asn
Ala
Glu

Tyr
175

His
Asn
Phe
Glu
160
Ala
Glu
Tyr
Pro
Metl
240
Glu
Glu
Ala
GHu
ASD
320
Lys

Ala

Pro
His
Gln
Trp
Asp
Gly
TYr
Ala
Ala
Ala

160
Arg



Gln Arg Ser Met Glu

180

Thr Leu val Glu Ala

195

Ala Trp Met Ala Gly
210
Gly Leu Trp Gly Tyr

225

Leu Ser Leu Ash Tyr

245

Asn Asp GIn Leu Gly

ser Ile

260
Tyr Leu Pro
275

Tyr val Arg His Arg
290
Arg Asp Pro His val

305

Met Thr Asp Tyr Leu

325

Glu Ser Ala Ala Gln

340

Asp Lys Thr Ser Thr

355

Asp Ser Thr Leu Gly
370
Leu Cys ser Glu Ala

385

Pro Ser Tyr Pro Glu

405

I7e Glu Leu Tht His

420

Ser Leu Lys Asp Arg

435

Tyr Arg Gly Trp Arg
450

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

<220>
<223>

<400>

17

473

PRT

Mus muscuius

Hyaluronidase

17

Met Arg Ala Gly Leu

1

5

val Ala Trp Ala Gly

20

Gly Arg Pro Phe val

35

Pro Arg His Lys val

50

Thr Pro Asn Glu Gly

65

Asp Arg Leu Gly Leu

85

His Gly Gly val Pro

100

Leu Lys Glu Ser val

115

Leu Ala val Ile Asp
130
Trp &In Glu Lys Asp

145

ser Arg His Pro Asp

Leu
Ala
Thr
Tyr
230
Thr
Trp
Ala
val
Pro
310
L.eu
Gly
Lys
Pro
l.et
390
Ala
Asp
Ala

Gly

Gly
Glu
val
Pro
rhe
70

Tyr
Glin
Glu
Trp
vall

150
Trp

val
Ala
Leu
215
Gly
Gly
Leu
Ala
Gln
295
val
Pro
val
Glu
Phe
375
Cys
Leu
Gly
Gln

Lys
455

Pro
Leu
Ala
Leu
Phe
Pro
Asn
Arg
Glu
135
Tyr

Pro

Gln
Lys
200
Gln
rhe
Gln
Trp
Leu
280
Glu
Met
Leu
Ala
Ser
360
Ile
Ser
Leu
Arg
Met

440
Trp

Ile
Lys
Trp
40

ASp
Asn
Arg
Gly
Tyr
120
Glu
Arg

ser
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His Pro Asp

Ala
185
Ash
Leu
Pro
Cys
Asn
265
Met
Ala
Pro
Glu
Gly
345
Cys
val
Gly
Thr
Pro
425
Ala

Cys

Ile
Pro
25

Asn
Leu
Glin
Phe
Saer
105
Ile
Trp
Gln

ASp

Glu
Glin
Gly
ASp
Pro
250
Glin
Gly
Leu
Tyr
Glu
330
Ala
Glin
Asn
His
Leu
410
Pro

Met

ASp

Thr
10

Thr
val
Arg
Ash
Asp
a0

l.au
Gln
APrg
Ser

Arg

Phe GIn Glu

GlIn
Cys
235
val
Ser
Thr
Arg
val
315
Leu
val
Ala
val
Gly
395
ASn
Ser
LysS

Lys

Leu
Ala
Pro
Ala
Ile
75

Ala
Cys
Thr
Pro
Ser

155
val

val
220
TYF
Phe
Tyr
Gly
val
300
Gln
Glu
l.ey
Iie
Thr
380
Arg
Pro
Leu
Phe

Arg
460

Ala
Pro
Thr
phe
Thr
Ala
Ala
Gin
val
140
Arg

Met
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205
Leu

Asn
val
Ala

Lys

285

Ala
ile
His
Trp
Lys
365
Ser
Cys
Ala
Lys
Arg

445
Gly

Leu
Pro
GIn
45

ASp
Thr
Gly
His
Glu
125
Trp
Gin

Lys

Trp
180
Ala
Arg
Asn
Arg
Leu
270
Ser
Ile
Phe
Ser
Leu
350
Ala
Ata
val
Ser
Gly
430
cys

Met

val
Ile
Giu
val
Phe
Thr
Leu
110
Pro
val

Leu

Gln

Pro
Ala
Pro
ASp
Asp
255
TYr
Gin
val
Tyr
Leu
335
Ser
Tyr
Ala
Arg
Phe
415
Thr

Arg

Leu
Phe
Cys
Lys
Tyr
Ser
95

Pro
Gly
Arg
val

Ala

Glu
Glu
Arg
Phe
240
GIn
pro
Met
Ser
Glu
320
Gly
Saer
mMet
Leu
His
400
Ser
Leu

Cys

Glu
Thr
Ala
Ala
Tyr
val
Met
Gly
Asn
Ala

160
Gln



165

Tyr GTu Phe Glu Phe

Tyr val

Pro

AS
210

180
Lys Ala val
195
p Cys Tyr Asn

Gly Arg Cys Pro Asp

225

Leu Trp Ala Glu ser

245

Thr teu Ala Ser Ser

260

Arg Glu Ala Leu Arg

275

Pro val Tyr val Phe
290
Leu Ser Gln val Asp

305

Gly ser Ala Gly val

325

Met Glu Thr Cys GIn

340

Pro Tyr Ite val Asn

355

GIn Cys His Gly His
370 _
Thr Phe Leu His Leu

385

Thr Pro Ser Giu Pro

405

Asp Leu Asn Tyr Leu

420

Trp Gly Gly Glu G1n

435

Ala ser Arg Ala Trp
450
val Ala val Ala Leu

465

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

<220>
<Z223>

<400>

18

412

PRT

Mus musculus

hyalurinidase

18

Met Ile Met His Leu

1

5

Leu Met His Gly Gln

20

val val Trp Asn val

35

His Leu Pro Leu Asp

50

Phe His Gly GlIn Asn

65

Tyr Pro Tyr Phe Gly

85

GIn Ala val ser Leu

100

Leu His Ser Leu Gly

115

Glu Glu Trp Tyr Pro
130

Ala
Arg
His

val

230

Thr
va'l
val
Thr
Leu
310
Ile
Tyr
val
Gly
Asn
390
Gln
Gin
Cys
Ala

Thr
470

Gly
Ala
Pro
Ala
Ile
70

Pro
ASp
Ser

Leu

Ala
Pro
ASp
215
Glu
Ala
His
Ala
Arg
295
Ile
Phe
Leu
Ser
Arg
375
Ala
Leu
Lys
Gln
Gly

455
Trp

Leu
Leu
ser
Leu
55

Ser
Arg
His
Ser

Trp
135

Arg
GIn
200
Tyr
val
Leu
ser
His
280
Pro
Ser
Trp
Lys
Trp
360
Cys
Ser
Arg
His
Arg
440
Ser

Thr

Met
Leu
Ala
490

Gly
Ite
Gly
His
Phe

120
Ala
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Gln
185
His
val
Ala
Phe
Ar

265
Thr
Thr
Thr
Gly
Asn
345
Ala
val
Ser
Pro
Phe
425
Asn
His

Leu

Met
GIn
25

Arg
Ile
Phe
Thr
Leu
105
Ala

Gly

170
phe

Leu
Gln
Arg

Pro
250

g Asn

His
Tyr
Ile
AsSp
330
Tyr
Thr
Arg
Phe
Glu
410
Arg
Tyr

Leu

val
val
cys
val
Tyr
Ala
90

Ala
Gly

ASn

Met Leu Asn

Trp
Asn
AsSn
235
Ser
Phe
His
Thr
Gly
315
Ser
Leu
Gin
Arg
Arg
395
Gly
Cys
Lys
Thr

val
Pro
LYS
Ala
LyS
75

His
Arg

feu

rp

Gly
Trp
220
ASp
val
val
Ala
Arg
300
Glu
Glu
Thr
Tyr
AsSn
380
lLeu
GIn
Gin
Gly

Ser
460

Gly
Glu
Ala
Asn
60

Asn
Asn
Ala
Ala

Gly
140
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Phe
205
Glu
GIn
Tyr
Ser
AsN
285
Gly
Ser
Asp
GIn
cys
365
Pro
val
Ley
Cys
Ala

445
Leu

Leu
His
His
43

His
Gln
Gly
Ala
val

125
Pro

Thr
190
Tyr
Ser
Leu
Ley
Phe
270
His
Leu
Ala
Ala
Leu
350
Ser
ser
Pro
Ser
TYr
430
Ala

Leu

Thr
Pro
Phe
Gly
Phe
Gly
His
110

Leu

His

175
Leu

Leu
Tyr
Ala
AsSp
255
ATg
Ala
Thr
Ala
Ser
335
Ley
Trp
Ala
Gly
Glu
415
l.eyu
Gly

Gly

Leu
Phe
Gly
Gln
Gly
Ile
Gin
Asp
Arg

Arg
Phe
Thr
Trp
240
Gluy
va'l
Ley
Gly
Leu
320
Ser
val
Thr
Asn
His
400
Ala
Gly
Asn

Leu

Cys
Ser

val

Leu
80

Pro
Ile
Tl"p

Gin



val
145
ieu
Ala
Arg
Gly
Ile
225
Ala
Arg
Leu
Thr
Thr
305
Gly
ASp
Ala
Ala
Asp

385
Gly

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

Tyr
ASp
Ala
Pro
Trp
210
Thr
Leu
Gln
Leu
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Gly
Leu
235
Arg
Glu
Leu
Leu
Ala
315
Glu
val
His
Phe
Arg

385
LyS

Phe
Phe
va'l
Phe
Leu
75

Phe
Gly
His
ASn
Leu
155
Leu
Lys
Thr

Tyr

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

Pro

Gly
Leu
Ile
Cys
Phe
Tyr
Ala
Ley
val
140
Arg
val'l
Ala
Leu

Leu
220
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205
Cys

Ala
Pro
Phe
Tyr
285
Asp
val
Trp
AsSn
His
365
His

Arg

Ser
Leu
Pro
45

Leu
Gly
val
Ile
Thr
125
Gly
ASn
Lys
Lys
Lys

205
Phe

190
Cys

His
Ala
Pro
Ar

270
val
Leu
val
APrg
val
350
Gly
Leu

Cys

Ala
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Leu
Trp
Ser
Arg
190
Leu

Pro

Gly
Pro
Ser

Ala
255

g val

Arg
Met
Ley
Letl
335
Thr
Arg
Gln

Tyr

val
15

Pro
val
Lys
Pro
Arg
g5

His
Leu
Ala
Lys
GIn
175
ASD
Gly
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Asn
Ala
Ser
240
Tyr
Ata
Leu
Glin
Trp
320
His
Lys
Cys
Pro

Leu
400

Glu
Cys
Pro
ser
Arg
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Leu
Gly
Arg
val
Pro
160
His
Phe
Arg

Cys



Tyr Asn His His Tyr

225

Asp Ile Glu Lys Lys

245

ser Thr Ala Leu Phe

260

Ala Thr Ala Leu Ser

275

Ala Ile Arg val Ser
290
phe val Tyr Thr Arg

305

Ser His His Asp Leu

325

Ala Ser Gly Ile val

340

Lys Ser Cys Leu His

355

Tyr Leu Ile Asn val
370
Cys GIn Glu GIn Gly

385

Tyr Leu His Leu Asn

405

Gly Thr Tyr Lys val

Phe Sser

420
Lys Asn Phe
435

Glu Arg Thr Asp Met
450
Glu asn val Cys Ile

465

Ala Pro Lys Glu Lys

485

Ser Ile Asn Ser Ser

500

val Ser Gly Cys Leu

Ile Cys Tyr Arg Leu

515

530

Lys
545

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

<220>
<223>

<400>

25

476

PRT

Ovis aries

hyaluronidase

25

Met Trp Thr Gly Leu

1

>

val Ala Trp ala Thr

20

Gly Arg Pro prhe val

35

Pro Arg His Lys Met
50

val Gin Ala Ser Pro

~ 70

Phe Tyr Arg Asp Arg

65

85

Arg Sser val His Gly

100

Leu Glu Met Leu Lys
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230
Arg
Pro
Lys
LYS
Leu
310
val
val
L.ey
Thr
val
390
Pro
Asp
GIn
Asn
Asp
470
Lys
Thr
Leu

val

Gly
Glu
val
Pro
Asn
Leu
Gly
Gly

LysS
ASn
Ser
Leu
Ile
295
val
Tyr
Trp
ASp
Leuy
375
Cys
Gly
Gly
Ccys
Asn
455
Thr
ASp
Thr
val

Ala
535

Pro
Leu
Ala
Leu
Glu
Gly
val

His

Pro
ASD
val
TYr
280
Pro
Phe
Thr

Gly

Asn

360
Ala

Thr
Asn
Lys
Ser
440
val
Asnh
val
Met
Leu

520
Ile

Ala
Lys
Trp
40

Asp
Gly
Met
Pro

val
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Tyr
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Arg
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Arg
val
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505
Cys

Gly

val
Pro
25

Asp
Pro
Phe
Tyr
GIn

105
Glu

ey
250
Leu
val
ASp
Asp
Gly
330
Gln
Met
Lys
Lys
Ala
410
Thr
Tyr
Thr
Gly
His
490
Leu
Met

Tle

Thr
10

Thr
val
Lys
val
Pro
90

Asn

His

235
Ser

Thr
Arg
LYS
GIn
315
Glu
ser
LyS
Met
Asn
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Ile
Leu
Thr
va'l
Pro
475
Ile
Pro
Tyr
Gin

Leu
Ala
Pro
AsSp
Asn
75
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Gly

Tyr

Trp
ser
Asn
ser
300
Ile
Ile
Leu
Thr
cys
380
Trp
Gln
Thr
ASn
Ash
460
Gln
Leu
Phe
Ser

His
540

Ala
Pro
Thr
Met
Gln
Phe
ser

Ile
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Gly
Leu
ATg
Arg
285
Pro
Phe
val
Ala
Ile
365
Asn
Asn
Ley
AsSp
Leu
445
val
Ala
Ser
Pro
Gln

525
Gly

Lay
Pro
Gln
45

Lys
Ash
ASn
Leu

Arg

Sar
Trp
Ala
270
val
Leu
Gin
Ala
Arg
350
l.eu
Gln
Pro
Gly
Ley
430
Asn
Cys
val
Asn
Arg
510
Tyr

Tyr

va'l
Ile
30

AsSp
aAla
Ile
Ser
Trp

110
Thr

Cys
Lys
255
Arg
His
Pro
Phe
Leu
335
Ser
AsSn
val
ASH
Ser
415
Glu
Cys
Ala
Thr
Thr
495
Lys
Leu

Tyr

Ley
15

Phe
Cys
Phe
Thr
val
val

Gin

Phe
240
Glu
Ser
Glu
Asn
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Gly
Met
Pro
Leu
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val
TYr
480
Thr
His
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Thr
Gly
Asp
Ile
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His
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Pro
val
145
Leu
Glu
Thr
Tyr
Thr
225
Leu
Leu
Phe
His
Leu
305
Ala
Thr
Ser
Ser
Asn
385
Pro
ser
Tyr
Ala

Leu
465
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<211>
<212>
<213>

Ala
130
Arg
val
Ala
Leu
Leuy
210
Tyr
Ser
Glu
Arg
Ala
290
Thr
Ala
Thr
Leu
Trp
370
Ala
Ser
Trp
Leu
Gly

450
Ala

<220>

<223>
<400>

Met
1
Leu

val
His
Phe

65
Tyr

Thr
Gly
Leu
Leu
50

His

Pro

115
Gly

Asn
Ala
GIn
Arg
195
Phe
Thr
Trp
Glu
val
275
Leu
Gly
Ley
Ser
val
355
Ala
His
His
Ala
Gly
435
Gly

val
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414
PRT
Pongo pygmaeus

Thr
Cys
Trp
35

Pro
Gly

Tyr

Leu
Trp
ser
Tynr
180
Phe
Pro
Gly
l.eu
Thr
260
Gln
Pro
Leu
Gly
Asn
340
Pro
GIn
Thr
Ala
ASD
420
Trp
Ala

Ala

Arg
Gy
20

Asn
Leu
Gin

Phe

Ala
Gin
His
165
Glu
val
ASp
Arg
Trp
245
Leu
Glu
val
ser
Ala
325
Glu
TYyr
Cys
Phe
Pro
405
Arg
Gly
Ser

val

Leu
5
Glin
val
Asn
Asn

Gly
85

val
Asp
150
His
Phe
Lys
Cys
Cys
230
Ala
Ala
Ala
TYI
Glu
310
Ala
Thr
val
His
Leu
390
Asp
Asn
Gly
Gly

Leu
470

hyaluronidase 3
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Gly
Pro
Pro
Ala
Met

70
Pro

Ile
135
Lys
Pro
Glu
Ala
Tyr
215
Pro
Glu
ser
Leu
val
295
Met
Gly
Cys
val
Gly
375
His

Glu

Glu
Ala

455
Ala

Pro
Leu
sSer
Leu
55

Thr

Lys

120
Asp

Asp
Asp
Phe
Phe
200
Asn
ASD
ser
Sep
Arg
280
Phe
ASD
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Arg
ASnh
360
His
Leu
Pro
Leu
GIn
440
Trp

Phe

Ala
Pro
Ala
40

Gly
Ile

Gly
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Trp
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Thr
Thr
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Thr
Leu
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Arg
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Gly
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Arg
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425
Cys
Ala
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Leu
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Thr

Glu
Tyr
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Ala
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Glu
Ala
250
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Ala
Arg
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Leu
330
Ley
Ser
Arg
Ala
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410
Thr
Gin
Gly
Trp

val
val
Cys
Ile
TYr

Ala

Asp
Arg
155
Pro
Arg
Arg
Tyr
val
235
Ley
Gly
Asp
Pro
Ser
315
Trp
Lys
Trp
Cys
Ser
395
Arg
His
Trp
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Thr
475

Leu
Pro
Lys
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140
Arg
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Gln
His
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Ser
Phe
Arg
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Thr
300
Thr
Gly
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val
380
Ser
Pro
Phe
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460
Ser

Gly
Glu
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Asn
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Asn

Asnh
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Arg
Leu
Arg
Phe
Leu
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Gin
ATg
Pro
Asn
His
285
Tyr
Ile
ASD
Tyr
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Arg
Phe
Glu
Arg
Arg

445
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Arg
Arg
45

Arg
Gin
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Pra
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Ile
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Trp
Asn
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Ser
Phe
270
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Gly
Ala
Leu
250
GlIn
Arg
Arg
Gly
Cys
430
Arg

Thr

Ala
Pro
30

Phe
Gly
Leu

Gly
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Arg
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Leu
Gly
Trp
Asp
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255
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Arg
Glu
Gly
335
Thr
Tyr
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Leu
Glu
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Gln
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Leu
Phe
Gly
Gln
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Trp
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Glu
Phe
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240
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320
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Pro
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Cys
Ala
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ser
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Leu

80
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145
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Pro
Trp
Leu
225
Leu
Gin
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305
Ley
Asp
Cys
Pro
Gly
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Pro
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Gly
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Gly
Gly

Glin
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Leu
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ASh
Tyr
Ile

AsSp
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PRT
mMacaca fTascicularis

lLeu
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115
Trp
Ala
Gln
Ala
Gly
195
sSer
Arg
Pro
Phe
His
275
APrg
Ala
Ser
Leu
His
355
Gln
Trp

Cys

PH20
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val
Gly
Thr
35

Trp
Pro
va'
Tyr
Pro

115
Ite

Pro
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Leu
Cys
Ala
Glu
Leu
180
Leu
Met
AsSn
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Leu
Phe
Leu
Ser
Gly
340
Gln
Met
Lys
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Leu
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Ala
Leu
Thr
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245
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Leu
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Arg
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Gly
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Pro
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Gln
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Met
GIn
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Gly
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Tyr
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Lys
Ile
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Ala
55
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Gly
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Trp
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Thr
Tyr
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Gly
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Leu
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Thr
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val
125
Arg
Phe
Phe
Gin
Cys
205
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Ala
Pro
Arg
Thr
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Thr
Gly
Asp
Ala
Ala
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Gly
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Leu
Pro
45

Leu
Gly
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Thr
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Gly

Tyr
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Arg
Pro
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Ile
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Tyr
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350
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130
Ile Asp Trp

145

Lys Asp val

val GIn Leu

Glu Lys Ala
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Ser Leu Arg
210
Tyr Asn His

225

val Glu Ile

Thr Ala Leu

val Ala Thr
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Ser Lys Ile
290
Arg Leu val

305

Leu val ser

val Ile Trp

Leu Leu Asp

355

val Thr Leu
370
Gly val cys

385

Asn Pro Asp

val His Gly

Phe Tyr Cys
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val Lys Asp
450
Ile Asp Ala

465

Ile Phe Tyr

val Asn Ile
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28

Met Gly Ala

1

Cys Ser Gly

Cys Leu Ala

35

beu Trp val
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Gin Pro Leu
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Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
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Thr
Gly
340
Thr
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LYS
420
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Thr
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Leu
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Lys
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Tyr
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Tyr
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Ser

Ile

Lys
Thr
Ala
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Asn
GlIn
Lys
Lys
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Phe
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Trp
Gln
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Ala
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Tyr
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Cys
Tyr
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Gly
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Thr
Trp
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450
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Leu
Thr
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Thr
Thr
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Leu
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Leu
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Glu
ASn
440
AsSn
Pro
Gin
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Gly
Glu
Cys
345
Leu
Ile
Ile
Trp
ASp
425
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Ala
Asp
Glu
Ile
505
Glu
Ala
i.euy
Thr
Asp
585
ASp
Glu
Ala
Gin
Ile

665
Asp

Phe
Gly
170
His
Asp
Tyr
Asp
val
250
Met
Leu
Arg
Ala
Glu
330
Pro
AsSn
Trp
sSer
Pro
410
Thr
Leu
Iie
Glu
Glu
490
Asn
Leu
Ser
Glin
Arg
570
Ala
ASp
Lys
Glu
Asn
650
Ala

Asn

Tyr
155
ASn
Arg
Arg
val
Leu
235
Gly
Asn
Gly
Gin
Ser
315
Gin
Ser
Lys
Gly
Thr
365
Cys
Phe
Asn
Ala
Asn

475
Thr

“GIn

Ala
Ile
Lys
555
Asp
Ala
Glu
Ser
val
635
Leu
Thr

Ile

Gly
Lys
Gly
Ala
Phe
220
TYFP
AsSn
ASn
val
Phe
300
Met
Gin
Asp
Ala
Glu
380
Glu
sSer
Leu
Pro
Asp
460
Trp
Asnh
Asn
Pro
LYS
540
Ala
Gln
Ile
Ala
Lys
620
Gly
Ser
Tyr
Phe
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Ile
Phe
Glu
205
Ala
Pro
Glu
Pro
Ile
285
Ala
Tyr
Ser
Tyr
Glu
365
val
Gly
Asp
His
Met
445
Tyr
Asn
ser
Met
Lys
525
Glu
Ala
Ile
Gly
Ala
605
Thr
val
val
Ile
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Thr
GlIn
Ile
190
Ley
Pro
Glu
Thr
va'l
270
Lys
Ile
val
Thr
Tyr
350
Asp
Asp
His
Asn
Pro
430
Gln
Ala
ASp
Ser
Asp

510
Leu

ASp

ASp
Ile
Tyr
590
Trp
Tyr
GIn
val
ser

670
Ash

Thr
Ser
175
Glu
Met
Lys
Glu
LYyS
255
Arg
Ala
Ley
Lys
Tyr
335
Gly
Ash
Glu
Pro
ser
415
Gly
Gln
Trp
ser
Leu
495
Gly
Glu
Ala
Tyr
Tyr
575
Leu
Ala
Gly
His
Ile
655
ASt

Asn

Leu
160
Phe
Gly
Lys
Asp
Lys
240
Asn
phe
Lys
Ala
Leu
320
Pro
Asn
val
Asn
Gly
400
Lys
val
Ala
Asn
Phe
480
Ala
Arg
Ala
Leu
Tyr
560
Trp
Lys
Asn
Phe
Ile
640
Gly
Arg

Ala



675
Thr Glu
690

val

Ser
Tyr Gly
705
Phe

tey Met

Lys Ile Gin
Glu
755

val

Gly val

Leu Lys
770
Thr Trp
785

Asnh

Leu

ser Gly

Gin val Tyr
val
835

Ile

Thr Gly
Phe
850
Phe

Glu
Arg val
865
Lys

phe Lys

Lys Glu Tyr
Phe
915

Asn

Glu Sser

Glu
930
ASp

Met
Ser Glu
945
Thr

Glu Leu

ITe Pro Thr
Asn
995

Thr

Lys Leu

Asn Asp
1010
Thr Glu Ile
1025

Leu Ile Asn

Glu val Asn

val Gly Asp
1075

val Lys

1080

Leu Gly

Arg

ASD
1105
Asp Thr Glu

Asp Gly Glu

Asn Gly val
1155
Gly Asn
1170
Gly Asp

His
Glu
1185
Thr Ala Pro

Asn Asn Gly

Leu val Tyr
val Lys Tyr
710

Ala Asn
725

Thr

Gly
Tyr val
740
Tyr

Thr Met

Arg Gly val

Gly val Arg
790
Glu phe
805

Gly

val

Glu
820
Trp

Asn

Tyr Lys

Gly Leu Asp

Ite Gly Lys
870
Glu Tyr
885

Lys

Leu

Asp Thr

900

Glu Thr Pro

Ile Asn Lys

Leu Glu Asn
950
Leu Leu
965

AsSp

AsSD

Asp e
980
Arg

ITe Lys

Gly Leu Lys

Thr Asp Lys
1030
Asnh

Thr Ser

1045
Ser Asn Glu
1060
Asp Gly Ala
Phe Leu Gly
Tle
1110

His

Gin Glu

val Asp
1125
Thr Trp Thr
1140
ASp Asp Met

Gin Ser Gly

Asn Leu Asn
1190
Tyr
1205
Glu

Lys
695
ser
Ser
Asp
Ero
Arg
775
AsSp
Asn
Glu
Thr
Leu
855
Asn
Ser
Gly
Ite
Trp
935
Ala
Ser
Ser
ASp
Leu
1015
Asn
Glu
val

Lys

Ala Pro Sser

1095

Leu val Asp
val Arg Asp

Asp Ala Ite

680
AsSn

Asn
Ash
Gly

Gly
760

Leu

Ile
Pro
Ala
Ley
840
Gly
Gly
Leu
Ala
ser
920
Leu
Gly
Leu

Leu

Leu
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Pro Asn Arg

Thr
715
ASp

Pro Ile

Pro Asn
730
Arg Glu
745
Ala

Trp

Ile Lys

Ite Ala Thr
Asn

795
Ile

Asn val

Ser Leu
810
Asn Leu
825

Asn

Leu

Gly Asp

Lys Glu Ile
Ser
875

Glu

Gly Gly
Asn
890
Ala

Asp

Pro
905
Ala

Gly

LYs Tyr

Thr Phe Ser
Glu
955

GTg

AsSn Lys
Ala Lys
970
Asn His
985

Ser

Gly

Asn Ile

1000

GlIn
Thr
Ala
Tyr

LYS

Ser Ser Met

Leu Glu Asp
1035

val Asn

1050

Ile
700
Ley
Thr
Ile
val
Glu
780
LYS
Arg
Asp
Thr
Lys
860
ser
Ser
Lys
I'le
Glu
940
Asn
Asp
Glu
ASN

Asn

685
ASp

Ash
Met
Asp
Glu
765
Ala
Lys
Ser
Gly
Ser
845
Leu
ASD
Trp
AsSp
Arg
925
Phe
val
va'l
Tyr

Leu

1005

Gly

1020

Gly

Arg

Phe Asn Leu

Giu Pro Ser Leu val

1065
Ala

1080

Asn Leu
: 1115
Gly Lys
1130
Thr 1le
1145

val Asp Gly Asp
1085
Thr Gly Asp Thr

1100

Lys
ile

Gly

Phe Ser Thr Pro Leu Lys
1160
Gly I1e val Pro Ile Asp
1180
Gln Lys Ala Arg Tyr val Arg ITe Leu Phe

1175

1195
1210
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Tyr
GIn
ASp

Ash

1165

Ser

val Gty Thr
Glu
720

Ala

Asn val

GIn Lys
735
Leu GIu Glu
750

ASn Leu Asp

Arg Glu Asn

Glu Ser
800

Trp

Asp
Glu Sser
815
ASp Asp Asn
830
teu

Ala Gly

Asp Gly Ile
Asn
880

Ile

Lys Trp
Thr
895
Ile

Thr
val Glu
910
Ley

Thr Asn

Ala Ile Ile

Thr Asn
960

Leu

Tyr
Thr Lys
975
Ile Gly val
990
Glu

ITe ser

val Glu Trp

Tyr val Arg
1040
Lys Phe
1055

Ala Tyr

Thr

Asp
1070
Leu Lys Thr

Ile val Tyr
val Leu
1120
Ser lLeu
31135
val Glu

val
Leu
Gly
1150
Gly Tyr Lys

Ala Tyr val

1200

Arg His Arg Trp Thr val Ile Asn Glu Leu Met Ile

1215

Tyr I7e Ser Thr val Asn Asp Pro Thr Tyr Ile Ser
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1230

Asn Pro Ile Glu Glu Arg Gly Phe Ala Pro Ser Asn Leu Arg Asp Gly
1240 1245

1235

Asn Leu Thr
1250

Glu Gly
1265
val

Ser

Thr Ile

Ala Arg val
Thr
1315

Ile

Leu Gly

Asn Asnh

1330
Ite Tyr Glu
1345
AsSp Ser Leu

Glu Tyr Thr

Ala Lys ser
1395
Ala Leu
1410
Thr Asp

LYS

Ala
1425
Leu val Giu

val Leu Glu

GIn Asp Gln
1475
Ala Leu val
1490
Leu Ile Asn
1505
Asn val Gly

Ile Asn Lys

ITe Asn
1555

Ser Leu

1570

ITe Asp

Glu

ASn

LYS
1585

Thr Thr Asn Thr Ser Leu Asp Leu Asn Lys Asp Gly Ser Ile A
1605 1610

Thr ser Tyr

Ile Thr Tyr
1270
val G¢1n Ser
1285
Gly Asp
1300
Leu Ser

Gly
Ash
Tyr Glu Ile
Thr

1350
LyS

Ile Ile

Lys Ala
1365

Leu Ser

1380

Ile Leu

ser
ASp

Glu Lys Leu

phe Glu Asp

1430

Glu Glu Tyr
1445

Ala Ala

1460

I1e Asn

Asn
GIn

Lys Glu Thr

Gln Gly Lys

1510

Glu Tyr His
1525

Ala Glu Glu

1540

Leu Ala Lys

Leu ITe Glu

tle Gly Asp
1590

LYS Pro
1255
Arg Leu

Gly Ser

Ser Glu

Leu
1320
Ile

ser

LysS
1335
Leu Asn

Tyr Asp
Phe Glu

Asp Ser
1400

Asn Lys

1415

Phe Asn

Thir Ala
Giu Ala

ITe val
1480
Pro Glu
1495
Ser Leu

Lys Gly

val

Glu
1560

Glu

1575

Ash Thr Asn

Ser Glu Lys
1275
Ser Ile Ser
1290
Asn val Thr
1305
Asn Glu Phe

Glu Trp Thr

Gln Glu pPhe

1355

Glu Leu Ile
1370

Thr Leu Lys
1385 '

Asn Sser Ser

Atla Glu Glu

Lys val Leu
1435
Glu Ser Trp
1450
Asn Lys
1465
ITe Asp

Asn
Leu
val Asp Lys
Glu

1515
Asp

L.eu Asp

Ala Lys
1530

Phe Asn Lys Glu Asp

1545

Ser Leu Glu Gly Ala

ser Thr Gly Asp Phe

Asn GTy Glu fle ser
1260
Thr Asp val Arg Lys
1280
Ala Lys val Met
1295
GIn. Trp val Glin
1310
Asn Arg Asp Tyr
1325
val

Asn
Asp
Ile
Asp Ala Pro Asn
1340
Gtu phe Pro val Asn
1360
Ser Gly Asp
1375
Leu Ash Glu
1390
Lys ITe Asp

Asn leu

Glu Ala

Gin Lys
1405
Arg Leu
1420
Thr Leu

AsSp Leu Arg

Gly Asn Ser
1440
Phe Ser Glu
1455
Asp Tyr Thr
1470
Ser 1le Lys

Ala Leu

Lys Ala
Ala
1485
Asn

Asp

Thr
1500
ser

Leu Gly Glu

val Glu Gly Phe
. 1520

Thr val G¢lu
1535

Thr clu Glu

1550

Ala Arg phe

Gly Leu

Ala

Ile
1565
Asn Gly Ash Gly
1580

Leu Ala Met val Ser Lys aAsn Ile Gly Ser
1595

1600
sp Glu
1615

Tyr Glu Ile Ser Phe Ile Asn His Arg Ile Leu Asn
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<212>
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<220>
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34
435
PRT
Homo S
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1620

apiens

1625

Hyaluronidase-1 [Precursor]

Met Ala Ala His Leu Leu Pro Ile Cys Ala Leu Phe Leu Thr Leu Leu
i 5 10

Asp Met Ala ggn Gly Phe Arg Gly Sgo Leu Leu Pro Asn Arg Pro Phe

30

Thr Thr val Trp Asn Ala Asn Thr GIn Trp Cys Leu Glu Arg His Gly
45

35

40
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val
Thr
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Thr
Pro
Ile
Asp
Asp
145
Asp
Gly
Leu
Asn
Ile
225
Ala
Lys
Ala
Ile
His
305
Trp
Lys
ser
Cys
Ala
385
Arg
Lys

Ser
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ASp
50

Phe
Tyr
Gin
Leu
Trp
130
Ile
Trp
Ala
Arg
Tyr
210
Arg
Leu
Ser
val
Phe
290
Ser
val
Glu
Gly
val
370
ser
Gly
Cys

Met

val
Arg
Pro
Asn
Ala
115
Giu
Tyr
Pro
Ala
Pro
195
Asp
Ala
TYr
Glin
Ala
275
Tyr
Leu
Ser
Tyr
Ala
355
Arg
Phe
Ala
Arg

Trp
435
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<213>
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Asp
Gly
Tyr
Ala
100
Ala
Ala
Arg
Ala
Arg
180
Arg
Phe
Gin
Pro
Met
260
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Asp
Gly
Trp
Met
340
Leu
Arg
Ser
Leu

cys
420

val ser

Pro Asp
70

Tyr Thr

85

Ser Leu

ITe Pro
Trp Arg
Gin Arg
150
Pro Gin
165
Ala Trp
Gly Leu
Leu Sser

Asn Asp

230

Ser Ile
245
Tyr val

Gly Asp
Thr Thr

Glu Ser
310

Glu Asn

325

Asp Thr

Leu Cys
Thr Ser

ITe GIn
390

Ser Leu

405

Tyr Pro

Homo sapiens

va'l
55

Met
Pro
Ile
Ala
Pro
135
Ser
val
Met
Trp
Pro
215
Gln
Tyr
Gn
Pro
Asn
295
Ala
Thr
Thr
Ser
His
375
Leu
Glu

Gly

Phe
Thr
Thr
Ala
Pro
120
Arg
Arg
Glu
Ala
Gly
200
AsH
L.eu
Met
His
Asn
280
His
Ala
Arg
Leyu
Gin
360
Pro
Thr
AsSp

Trp
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105
ASp
Trp
Ala
Ala
Gly
185
Phe
Tyr
Gly
Pro
Arg
265
lau
Phe
Gin
Thr
Gly
345
Ala
Lys
Pro
Gin

Gin
425

Hyvaluronidase-2 [Precursor]
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Met Arg Ala Gly Pro Gly pPro Thr val
1 5

val Ala Trp Ala Met Glu Leu Lys Pro
20 25

Gly Arg Pro Phe val val Ala Trp Asp
35 40

Pro Arg Leu Lys val Pro Leu Asp Leu

val
Phe
Glu
80

f.eu
Phe
Ala
Leu
val
170
Thr
Tyr
Thr
Trp
Ala
250
val
Pro
Leu
Gly
LYS
330
Pro
Leu
Ala
Gly
Ala

410
Ala

Thr
10

Thr
val

Asn

val
TYyr
75

Pro
Ala
Ser
Phe
val
155
Ala
Leu
Gly
Gly
Leay
235
val
Ala
val
Pro
Ala
315
Glu
Phe
Cys
Leu
Gly
395
Gin

Pro

Leu
Ala
Pro

Ala

Ala
60

ser
val
Arg
Gly
Asn
140
Glin
Gln
Gin
Phe
GIn
220
Trp
ey
Glu
L.eu
Leu
300
Ala
ser
Ile
Ser
Ley
380
Gly
Met

Trp

Ala
Pro
Thr
Phe

Page 37

Asn
Ser
Phe
Thr
Leu
125
Trp
Ala
Asp

Leu

Pro
205

Cys

Gly
Glu
Ala
Pro
285
Asp
Gly
Cys
ey
Gly
365
Leu
Pro

Ala
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Pro
GIn
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Gln
Gly
Phe
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Ala
Asp
Gin
Gln
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130
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Gin
Gly
Phe
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Tyr
Glu
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GIn
ASn
350
His
Leu
Leu
val

Glu
430
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Iie
30

Asp
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Gly
Leu
Gly
Gln
val
Thr
His
Phe
175
Arg
Cys
Ser
Ser
Thr
255
Arg
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Leu
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335
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Gly
Asn
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Glu

415
Arg

Leuy
15

Phe
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Glin
Gly
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Leu
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Ile
l.ys
Pro
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Gln
Ala
Tyr
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Gln
Glu
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Thr
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Pro
Leu
400
Phe
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Ala
Thr
Gly

Ala



Ser
65

ASp
His
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Trp
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Tyr
Tyr
Pro
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225
Leu
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Gln
Pro
Leu
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Thr
Pro
Gin
Thr
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Trp
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465
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Arg
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Gln
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210
Arg
Trp
Leu
Glu
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290
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Ala
Glu
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370
Phe
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Ile
Ser
Ser

450
Ala
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Leu
Gly
Lys
115
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ASpP
His
Phe
Lys
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Cys
Cys
Ala
Ala
Ala
275
TYF
Glu
Ala
Thr
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355
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Leu
Gly
Asp
Gly
435
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Ley
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Trp
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Arg
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Thr
Arg
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Thr
Leu
310
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TYr
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390
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Cys
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215
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Thr
Gin
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Trp
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Arg
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Tyr
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Arg
Pro
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Ser
Trp
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Arg
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Trp
440
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Hyaiuronidase-3 [Precursor]
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250
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330
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410
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Thr
Pro
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Ile
Met
Trp
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315
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Leu
Gln
Arg
Arg
395
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Cys
Arg

Thr

Thr
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Ala
Gin
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Arg
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Ley
Gly
Trp
220
ASp
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Ala
Arg
300
Glu
Gly
Thr
Tyr
Asn
380
ey
Glu
Glin
Gin
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460 -

Ile
Gly
His

Glu

125

Trp
Gin
Lys
Glu
Phe
205
Glu
GlIn
Tyr
Ser
Asn
285
Arg
Ser
Tyr
Arg
Cys
365
Pro
val
Leu
Cys
Ala

445
Leu

Phe
Arg
Arg
110
Ser
val
Leu
Gln
Thr
190
Tyr
Ser
Leu
l.eu
Phe
270
His
Leu
Ala
Thr
Leu
350
Ser
Ser
Pro
Ser
Tyr
430
Ata

Leu

Tyr
Ser
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Lys
Ala
Arg
val
Ala
175
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Leu
Tyr
Ala
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255
Arg
Ala
Thr
Ala
Thr
335
l.eu
Arg
Ala
Gly
Trp
415
Leu
Gly
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Arg
val
Met
Gly
Ash
Ala
160
Gin
Arg
Phe
Thr
Trp
240
Glu
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Lteu
Gly
Leu
320
Ser
val
Ala
sSer
His
400
Ala
Gly
Gly

Leu

teu Gly Cys Gly Gln Pro Leu Pro Gln val Pro Glu Arg Pro Phe Ser
20 30

25
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val Leu Trp Asn val Pro

35

His Leu Pro Leu Asn Ala

50

Phe His Gly GIn Asn Met

65

70

Tyr Pro Tyr Phe Gly Pro

85

Gln Ala Leu Pro Leu Asp

100

His His Ser Leu Arg Pro

115

Glu Glu Trp Cys Pro Leu
130
Tyr GIn Ala Ala Ser Trp

145

150

Asp Pro GIn Glu Gln Leu

165

Ala Arg Ala Leu Met Glu

180

Pro His Gly Leu Trp Gly

195

Trp His Ser Met Ala Ser
210
Leu Ala Arg Asn Thr Gln

225
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Leu Phe Pro Ser Ile Tyr

245

Gln ala Phe val Arg His

260

val Gly His Arg His Pro

275

His Arg Arg Ser Gly Arg
290
ITe Gly val Ser Ala Ala

305

310

Asp Leu Ser Leu ser Ser

Tyr Leu val

325
Asp Thr Leu
340

Ala Met Ala Cys Ser His

355

Arg Arg Asp Pro Gly Gln
370
Gly Ser Leu Gly Asp Trp

385

390

Trp Ala Gly Pro Thr Cys

val
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Hyaluronidase-4
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Met Lys val Leu Ser Glu
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val His Leu ghr ser Trp
0
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ITle Ala Ala Trp Asn Ala
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Leu
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Thr
Arg
Arg
Gly
Trp
135
Ala
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215
Leu
Leu
Arg
Leu
Phe
295
Leu
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Glin
Met
375
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Gly
Leu
Arg
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40
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Ile
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Phe
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Ala
Trp
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Thr
Tyr
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His
Pro
Leu
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280
Leu
Gly
Glu
Pro
Arg
360
Glu
ser
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GIn
Leu
Leu

Thr
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Leu
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Thr
Trp
Pro
Glu
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Tyr
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Cys
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Tyr
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Gly
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Arg
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Arg
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330
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Arg
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Lys
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Gin
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Ala Asn
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75

His Asn
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Trp Gly
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Gln val
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Thr Gly
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Arg Cys
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Trp Ala
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Leu Pro
Ala pPhe
Ala Tyr
ASp ASp
300
Gly val
315
Cys Trp
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Gly His
l.euy His
380
Cys His

395
Pro Gly

Leu Cys
Phe Iie
Tyr Gin

Cys Leu
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Arg
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Arg
Gln
Gly
Ala
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Arg
Phe
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His
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Pro
Arg
va'l
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Leu
val
His
val
Gly
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Leu
Cys

Pro
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Leu
Arg
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Ile
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Tyr
110
Leu
Arg
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Arg
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Leu
Leu
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Arg
Trp
Tyr
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Lys
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LYS
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Gly
Gin
Gly
Ile
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Gin
Asp
Arg
ASp
Gin
175
Leu
Asn
Ala
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Ala
Leu
Gin
Trp
Mis
335
Arg
Cys
Pro
Trp

Glu
415

Gin
15

Ser
Pro

Tyr
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His
Leu
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Pro
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Trp
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Ala
Arg
Gly
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Ala
240
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Leu
Thr
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Gly
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ASD
Ala
Ala
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Ile
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Lys
Tyr
Pro
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ASp
145
Asp
Asn
Glu
ser
ASn
225
Glu
Ala
ASN
Ser
Arg
305
Leu
val
LYS
val
Gly
385
Asn
val
Phe
Ile
Leu

465
Leu
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Tyr
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Trp
val
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Arg
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Tyr
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Leu
Ite
Thr
290
Leu
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Ile
val
Thr
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Arg
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Lys
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Met
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Arg
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Asn
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Ser
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Leu
Tyr
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275
Met
Gly
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Trp
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Arg

Cys
Ala
Gly
cys
435
Thr

Thr
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Asn
Gly
Trp
100
Ile
Tyr
Tyr
Arg
Ala
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Ser
Asn
l.eu

Asp
425

Phe
10

Thr
Pro
Glu
Ser
Ite
90

Thr
Asp
AsSp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gin
Ser
Glu

410
Leu

475

Phe
rPhe
val
Phe
Phe
Phe
Gly
His
AsSn
Ala
155
Leu
Lys
Thr
Tyr
Asnh
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Ash
val
ser
385
LysS
Glu

Arg
Leu
Ile
Cys
Ile
Tyr
val
lLeu
Ley
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
GIn
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
AsSp
Gly

Glin

Page 45

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
AsSh
Gn
Lys
Lys
205
Phe
Ser
Trp
Glin
Ala
285
Phe
Ser
Aa
Lys
Tyr
365
Cys
Tyr
Gly
Phe

Phe
Ile
30

Asnh
Gly
Ser
Asp
val
110
Lys
Met
Trp
Gln
Glin
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gin
Ser
ser
350
Ile
Gln
Ley
Lys

Ser
430

va'l
15

Pro
val
Lys
Pro
Arg
95

ASh
Ala
Ata
Lys
Gin
175
Glu
Gly
ASD
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe

415
Glu

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
phe
YA
Cys
Asn
240
Ser
val
val
Thr
Glu
320
Ile
Leuy
ASN
Gln
Leu
400
Thr

Lys



Phe Tyr Cys Ser Cys Tyr
435

val Lys Asp Thr Asp Ala
450
Ile Asp Ala Phe Leu Lys

465

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

<220
<223>

<400>

Met GI

1

470

43

481

PRT

Homo sapiens

sHUPH20 precursor

43
y val Leu Lys Phe
5

ser ser Gly val Ser Gln

20

Cys Leu Thr Leu Asn Phe

35

phe Leu Trp Ala Trp Asn

50

Asp Glu Pro Leu Asp Met

65

70

Ile Asn Ala Thr Gly GIn

85

Gly Tyr Tyr Pro Tyr Ile

100

Gly IT1e Pro GlIn Lys Ile

Lys

145

ASp
130
ITe Asp Trp Glu Glu

115
Ile Thr Phe Tyr

Trp
150

Lys Asp val Tyr Lys Asn

165

val GlIn Leu Ser teu Thr

180

Glu Lys Ala Gly Lys Asp

195

Leu Leu Arg Pro Asn His
210 i
Tyr Asn His His Tyr Lys

225

230

val Glu ITe Lys Arg Asn

Thr Ala Leu

245
Tyr Pro Ser
260

Ala Ala Thr Leu Tyr val

275

Ser Lys Ile Pro Asp Ala
290
Arg ITe val Phe Thr Asp

305

310

Leu val Tyr Thr phe Gly

325

val Ile Trp Gly Thr Leu

340

Leu Leu Asp Asn Tyr Met

355

val Thr Leu Ala Ala Lys
370 _
Gly val Cys Ile Arg Lys

385

390

Ser Thr Leu Ser Cys L

val
455
Pro

440
Asp

Pro

1-481

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
GlIn
Glu
Ser
Glu
Met

375
Asn

His
val
Ala
40

Pro
lL.eu
val
Ser
Leuy
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys

Trp

3057SEQ. PCL.TXT

val cys ITe Ala Asp Gly val

460

Met Glu Thr Glu

Ile
Phe
25

Pro
ser
Phe
Thr
Ile
105
Gin
val
Thr
Ile
Thr
185
va't
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser

Asn

Phe
10

Thr
Pro
Giu
Ser
Ile
a0

Thr
ASp
ASp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu
Lys
Ala
330
Arg
Leu
Gln

Ser

475

Phe
Phe
val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
l.eu
LysS
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
rhe
315
Leu
Ser
Asn
val

Ser
395

Arg
Leu
Ile
Cys

60
Ile

TYr

val
Leu
Leu
140
Arg
val
Ala
Ile
Lel
220
Gly
Ley
Gln
Glu
val
300
teu
Gly
Met
Pro
Leu

380
ASp

Page 46

Glu

ser
Leu
Pro
45

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

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
Glin
Gin
190
Leu
Pro
Cys
ASn
Ser
270
Ile
Ala
Gin
Ser
Ser
350
Ile
Gin

Leu

Glin

va’l
15

Pro
val
Lys
Pro
Arrg
95

Asn
ala
Ala
Lys
Gin
175
Glu
Gly
AsSp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu

His

ys Glu Lys Ala Asp
445

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
Gin

Leu
400



Asn
val
Phe
val
Ile

465
Phe

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

Pro
Arg
Tyr
LyS

450
Asp

<220>

<223>

44
483
PRT
Homo sapiens

Asp
Gly
Cys
435
Asp

Ala

<400> 44

met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Ley
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu

val

Gly
ser
Lau
Leu
50

Glu
Asn
Tyr
Ile
Asp
i30
ASD
Asp
Gin
Lys

Leu

210

Asn
Glu
Ala
Ala
Lys
290
Ile
val

Ile

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
LysS
420
Ser
Thr

Phe

Leu
val
20

Leu
Ala
l.eu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
LYS
Tyr
260
Leu
Pro
Phe
Thr

Gly

340

Phe
405
Pro
Cys
Asp

Leu

LYS
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Ley
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe

325
Thr

Ala
Thr
TYr
Ala

Lys
470

sHuUPH20 precursor

Phe
GIn
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
ASp
His
Lys
230
Ash
Ser
va'l
Ala
AsSp
310
Gly

Leu

Ile
l.eu
ser
val

455
Pro

Glin
Glu
Thr
440
Asp

Pro

1-483

Lys
Ile
Arg
Ala
55

ser
Gly

ASp

Ser.

Met
135S
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Glin
Glu

Ser

His
val
Ala
40

Pro
Leu
val
Sar
Leu
120
Pro
Pro
Sar
Ala
l.eu
200
Trp
Pro
ASD
TYr
Asn
280
Ser
val
Thr

Ile

3057SEQ. PCL.TXT

Leu
ASp
425
Leu
val

Met

Ile
Phe
25

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

Met
345

Glu
410
Leu
sar
Cys

Glu

Phe
Thr
Pro
Glu
ser
Ile
a0

Thr
Asp
ASp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
l.eu
Lys
Ala

330
Arg

Lys
Glu
Cys
Ile

Thr
475

Phe
Phe
val
Phe
Phe
Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315

Leu

Ser

Gly
Glin
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr
val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
GlIn
Glu
val
300
iey
Gly

Met

Page 47

Gly
Phe
Glu
445
ASp

Glu

Ser
Leu
Pro
45

L.eu
Gly
val
Thr
ASD
125
Gly
Asn
GIn
Lys
Lys
205
Phe
ser
Trp
Glin
Ala
285
Phe
Ser

Ala

Lys

Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
val
110
Lys
Met
Trp
GIn
Gln
190
l.au
Pro
Cys
Asn
Sar
270
Ile
Ala
Gin
Ser

Ser
350

Phe
415
Glu
Ala
val

GIn

val
15

Pro
val
Lys
Pro
Arg
g5

Asn
Ala
Ala
Lys
Glin
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
ASp
Gly

335
Cys

Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
LYS
val
Pro
160
Asnh
Phe
Lys
Cys
Ash
240
ser
val
val
Thr
Glu
320
I'le

L.eu



Leu
val

Gly
385

Asn

val
Phe
vai
Ile

465
Phe

<210>
<211>

Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
ASp

Tyr

45
432

ASp
355
lLeu
Cys
ASp
Gly
Cys
435
Asp
Ala

Asn

<212> PRT

<213>

<220>
<223> SHUPH20 mature 36-467

<400> 45

Leu Asn Phe

1
Ala

Leu
Thr
Pro
65

Glin
Thr
Glu
Tyr
ser
145
Gly
Pro
His
LysS
Tyr
225
l.eu
Pro
Phe

Thr

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
LyS
AsSH
Tyr
Arg
210
Pro
Tyr
Asp
Thr

Phe
290

Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
iys
195
Asn
ser
val
Ala
ASp

275
Gly

Asn
Ala
Ile
Asn
Lys
420
Ser

Thr
Phe

Arg
Ala
20

ser
Gly
Asp
ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Iie
APrg
Lys
260
Gln
Glu

Tyr
Ala
Arg
Phe
405
Pro
Cys
AsSp

Leu

Homo sapiens

Ala
5

Pro
Leu
val
ser
Leu
85

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

Thr

Met Glu

Lys Met
375

Lys Asn

390

Ala Ile

Thr Leu
Tyr Ser
Ala val

455

Lys Pro
470

Pro Pro
Ser Glu
Phe ser

Thr I1e
55

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

Thr
360
Cys
Trp
Gin
Glu
Thr
440
Asp

Pro

val
Phe
Phe
Phe

Gly

Asn
Ala
120
l.eu
LysS
Thr
Tyr
AsSh
200
Trp
Thr
Arg
Pro
phe

280
Leu

30575EQ.PCL.TXT
Ile Leu Asnh Pro

Ser
Asn
Leu
Asp
425
Leu
val

Met

Ile
Cys
25

ITe
Tyr
val
Leu
Leu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu

Gly

Gln
Ser
Glu
410
Leuy
Ser
Ccys

Glu

Pro
10

Leu
Gly
val
Thr
ASp
90

Gly
Asn
GIn
Lys
Lys
170
Phe
Ser
Trp
Gin
Ala
250
Phe
Ser

Ala

val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Asn
Gly
Ser
Asp
val
75

LYS
Met
Trp
Gln
Gin
155
Lau
Pro
cys
Asn
Ser
235
Ile
Ala
GIn

Ser

l.eu
380
ASp
Gly
Gin
Lys
Ala

460
Glu

va'l
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gin
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
ASD

Gly
300

Page 48

Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu

285
Ile

Ile
Gin
Leu
Lys
ser
430
Lys
Gly

Pro

Phe
Asp
Iie
Gly
Gly
LysS
Tle
110
Lys
val
Glu
l.eu
Tyr
190
val
Thr
Ala
ser
Arg
270
Leu

val

Ile
Glu
His
Phe
415
Glu
Ala
val

Gin

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

AsSp
AsSD
Gin
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val

Tle

Asn
Gln
Leu
400
Thr
LYS
Asp
Ccys

Ile
480

Trp
Pro
Ala
TYr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg
His
Ite
Leuy
Thr
240
Ite
val
Tyr
Trp



Gly
305
ASn
Ala

1le

Asn:

Lys
385
Ser

Thr

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

Thr
Tyr
Ala
Arg

Phe

370

Pro
Cys
Asp

<220>
<223> SHUPHZ20 mature 36-483

Leu
Met
LYS
Lys
355
Ala
Thr
Tyr

Ala

46
448
PRT
Homo sapiens

<400> 46

Leu
1

Ala
Leu
Thr
Pro
65

Gin
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
TYr
225
Leau
Pro
rhe
Thr

Gly
305

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Lay
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe

290
Thr

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
ASD
His
Lys
195
AsSh
Ser
val
Ala
ASD
275
Gly

Leu

Ser
Glu
Met
340
Asn
Ile
Leu
Ser

va'l
420

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ite
Arg
Lys
260
Gin
Glu

Ser

Ile
Thr
325
Cys
Trp
Gln
Glu

Thr

405

Asp

Ala
5
Pro
Leu
val
Ser
Leu
85
Pro
Pro
Ser
Ala
l.eu

165
Trp

Pro

AsSDp
Tyr
ASn
245
Ser
val
Thr

Ile

Met Arg

310

Ile Leu

Ser Gln

Asn Ser

Leu Glu
375

ASp Leu

390

Leuy Ser

val Cys

Pro Pro
Sar Glu
Phe Ser

Thr Ile

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

ser
Asn
val

ser
360

Lys

Glu
Cys

Ile

val
Phe
Phe
40

Phe
Gly
His
Asnh
Ala
120
Leu
LYysS
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu

Ser

3057SEQ.PCL.TXT

Met
Pro
Leuy
345
AsSp
Gly
GlIn
LYS

Ala
425

ITe
Cys
Ile
Tyr
val
Let
l.eu
105
Arg
val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
val
265
Leu
Gly

Met

Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu

410
ASp

Pro
10

Leu
Gly
val
Thr
Asp
Gly
Asn
Gin
Lys
LYS
170
Phe
ser
Trp
Gln
Ala
250
Phe
Ser
Ala

Lys

Ser
315
Ile
Gln
Leu
Lys
ser
395
Lys

Gly

Ash

Gly

ser
ASp
val
75

Lys
Met
Trp
Gin
Glin
155
L.eu
Pro
cys
Asnh
ser
235
Ile
Ala
Gin
ser

Ser
315

Cys
Ile
Glu
His
Phe
380
Glu
Ala

val

val
Lys
Pro
Arg
60

Asn
Ala
Ala

Lys

Gin

140
Glu

Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
ASp
Gly

300
Cys

Page 49

Ley
ASN
Gln
Leu
365
Thr
Lys
Asp

Cys

Pro
Phe
Arg
45

l.eu
Gly
Lys
val

Pro
125

Asn

Phe
Lys
Cys
Asn
205
Ser
val
val
Thr
Glu
285
Ile

Leu

Leu
val
Gly
350
ASH
val
Phe
val

Ile
430

Phe
Asp
Ile
Gly
Gly
Lys
Ile

110
Lys

‘val

Glu
Leu
TYr

190
val

Tht:

Ala
Ser
Ar

270
Leu
val

Leu

Lau
Thr
335
val
Pro
Arg
Tyr
LYS

415
Asp

ey
15

Glu
ASn
TYr
Ile
Asp
a5

ASp
Asp
Gln
Lys
Leuy
175
ASn
Gty
Ala
Ala

LYS
255

g Ile

val
ile

Leu

Asp
320
Leu
Cys
ASp
Gly
Cys
400
ASD

Ala

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Tle
val
Tyr
Trp

Asp
320



Asn
Ala
Ile
Asn
Lys
385
ser

Thr

Phe

Tyr
Ala
Arg
pPhe
370
Pro
Cys
Asp

Leu

Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys
435

Glu
Met
340
AsSn
Ile
Leu
Ser
val

420
Pro

Thr
325
Cys
Trp
Gin
Glu
Thr
405
AsSp

Pro

Ser
Asn
Leu
Asp
390
lLeu
val

Met

Leu
Glin
Ser
Glu
375
Leu
Ser
Cys

Glu

Asn
val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

3057SEQ.PCL.TXT

Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

TYyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Ile
Gin
Leu
Lys
ser
365
Lys
Gly

Pro

Ile
Glu
His
Phe
380
Glu
Ala
val

GIn

Asn
Gln
Leu
365
Thr
Lys
ASD
Cys

Ile
445

val
Gly
350
Asn
val
Phe
val
Ile

430
Phe

Thr
335
val
Pro
Arg
Tyr
Lys
415
ASp

Tyr

Leu
Cys
Asp
Gly
Cys
400
ASp
Ala

Asn

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

<220>
<223>

47
1446
DNA
Homo

<400> 47
atgggagtgc
tcccagatag
cctectgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccatc
ggaatggctg
aaagatrgtrt
ctcacagagyg
gtagagacta
tttccggatt
gtagaaataa
ccatccattt
cgagttcggg
tttgcatata
cttgtgtata
accctcagta
atactgaatc
tgccaggage
aacccagata
ccgacacttg
ttgagttgta
gatggtgtct
ttctac

<210
<211>
<212>
<213

<220>
<Z223>

<400>

48
509
PRT
Homo

PH20
48

sapiens

taaaattcaa
ttrtcacctt
ttccaaatge
ttgatgagcec
ccgggeaagg
caatcacagg
tggacaaagc
ttattgacty
acaagaatag
ccactgagaa
taaaattggg
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
cccgceatagt
catttggcga
taatgcgaag
cttacataat
aaggagtgtg
attttgctat
aagacctgga
aggagaaagc
gtatagatgc

sapiens

gcacatcttt
ccttctgatt
gcctttecte
actagatatg
tgttacaata
agtaactgtg
taagaaagac
ggaagaatgg
gtctattgaa
agcaaaacaa
aaaattactt
tcactataag
tgatctcagce
tcagcagtct
agtttccaaa
tttractgat
aactgttgct
tatgaaatct
caacgtcaca
tataaggaaa
tcaacttgag
gcaattttet
tgatgtaaaa
ttttctaaaa

variant P48A

Met Gly val Leu Lys Phe Lys His
1 5

Ser Ser Gly g81 Ser Gln Ile val

Cys Leu Thr Leu Asn Phe Arg Ala

ttcagaagct
ccatgttgct
tgggcectgga
agcctettct
ttttatgtig
aatggaggaa
attacatttt
agacccactt
Teggttcagc
gaatttgaaa
cggccaaatc
aaacccggtt
tggttgtgga
cctgtagetg
atacctgatg
caagttttga
ctgggtgetrt
tgcttgetcec
ctagcagcca
aactggaatt
aaaggtggaa
gaaaaatttt
gacactgatg
cctececcatgg

DNA encoding soluble rHuPH20 "precursor”

ttgttaaatc
tgactctgaa
atgcecccaag
ctttcatagg
atagacttgg
tcccccagaa
atatgccagt
gggcaagaaa
aacaaaatgt
aggcagggaa
acttgtggeg
acaatggaag
atgaaagcac
ctacactcta
caaaaagtcc
aattcctitc
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgcagctg
ctgttgatgt
agacagaaga

aagrggagta
tttcagagca
tgaattttgt
aagcccccga
ctactatcct
gatttcctta
agacaatttg
ctggaaacct
acaacttagt
ggatttcctg
trattatctt
ttgcttcaat
tgctctttac
tgtgcgcaat
acttccggrt
tcaagatgaa
aatatgggga
catggagact
ccaagtgctt
tcttcaccte
acgtggaaaa
ttatagcacc
gtgtattgct
acctcaaatt

Ile pPhe Phe Arg Ser Phe val Lys
10

15

Phe Thr Phe Leu Leu Ile Pro Cys

25

Pro Pro val Ile Pro Asn val Ala
Page 50

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1446



Phe
ASp
65

Ile
Gly
Gly
L.YS
ITe
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
Leu
val
Ley
val
Gly
385
ASH
val
Phe
val
Ile
465
Phe

Ser

Leu
50

Glu
Asn
Tyr
Ile
ASD
130
Asp
Asp
Gln
LysS
Leu
210
Ash
Glu
Ala
Ala
Lys
290
Ile
val
Ife
Leu
Thr
370
val
Pro
Arg
TYT
Lys
450
ASp
Tyr

Ile

<210> 49
<211> 50

<212>
<213>

<220>

<223>

35
Trp

Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Ley
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
val
TYr
Trp
ASp
355
Leu
Cys
AsSp
Gly
Cys
435
ASp
Ala
Asn

Leu

9

PRT .
Homo sapiens

Ala
Leu
Thr
Pro
100
G1in
Thr
Glu
Tyr
Ser
180
Gly
Pro
His

LYS

Tyr
260

l.euy
Pro
Phe
Thr
Gly
340
AsSn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe
Ala

Phe
500

Trp
Asp
Gly
85

Tyr
LYS
Phe
Glu
Lys
165
_Lau
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
AsD
Leu
Ser

485
Leu

Asn
Met
70

GIn
ITe
Ile
Tyr
Trp
150
Asn
Thr
ASD
His
Lys
230
Asn
Ser
val
Ala
ASp
310
Gly
Leuy
Met
LYyS
Lys
390
Ala
Thr
Tyr
Ala
Lys
470
Pro

Tle

Ala
55

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

Arg

‘Lys

295
Gln

Glu

Ser
Glu
Met
375
ASN
Ile
l.ey
Ser
val
455
Pro
Ser

Tle

40
Pro

Leu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
AsSD
TYyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
GIn
Glu
Thr
440
ASD
Pro
Thr

Ser

3057SEQ.PCL.TXT

Ser
Phe
Thr
Ile
105
GIn
val
Thr
Ile
Thr
185
va'l
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
val
Met
345
Ile
ser
Asn
Leu
Asp
425
Leu
vai
Met
Leu

Ser
505

precursor PH20 variant L499w

Glu
Ser
Ile
90

Thr
ASD
ASp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
ASnN
val
Ley
Lys
Ala
330
Arg
lLeu
Gln
Ser
Glu
410
ey
sSer
Cys
Glu
Ser

480
va'l

Phe
Phe
75

Phe
Gly
His
ASn
Ala
155
Leu
Lys
Thr
Tyr
Ash
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
val
Sar
395
Lys
Glu
Cys
Iie
Thr
475
Ala

Ala

Cys
60

Ile
Tyr
val
Leu
l.eu
140
Arg
val
Ala
Ile
Leu
220
Gly
Leu
GIn
Glu
val
300
l.eu
Gly
Met
Pro
Leu
380
Asp
Gly
GIn
LYS
Ala
460
Glu
Thr

Ser
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45
Leu

Gly
val
Thr
Asp
125
Gly
Asn
Gn
LyS
LYS
205
Phe
Ser
Trp
Gin
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
ASp
Glu
Met

Leu

Gly
Ser
ASD
val
110
Lys
Met
Trp
Gn
Gln
190
l.eu
Pro
Cys
Asn
Ser
270
Ite
Ala
Gin
Ser
Ser
350
Ile
GlIn
Leu
Lys
Ser
430
lLys
Gly
Pro

Phe

LYS
Pro
Arg
95

Asn
Ala
Ala
Lys
Gn
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
ASp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
va'l
Gln

Ile
495

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
ASD
Cys
Ile

480
val



<400> 49

Met
Ser
Cys
Phe
Asp
Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
Tyr
225
val
Thr
Ala
Ser
Arg
305
l.ey
val
leu
val
Gly
385
Asn
va'l
Phe
val
Ile
465
Phe

Ser

Gly
Ser
Leu
Leu
50

Glu
ASn
Tyr
Ile
Asp

130
AsSD

Asp

Gin
Lys
Leu
210
Ash
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leau
Thr
370
val
Pro
Arg
Tyr
LYS
450
Asp
Tyr

Ile

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
Asp
355
Leu
Cys
ASp
Gly
Cys
435
Asp
Ala
Asn

Trp

Leu
val
20

Leuy
Ala
Leu
Thr
Pro
100
Gin
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
ey
Pro
Phe
Thr
Gly
340
Asn
Ala
Iie
Asn
Lys
420
Ser
Thr
Phe
Ala

Phe
300

Lys
5

Ser
Asn
TI"p
Asp
Gly
85

Tyr
Lys
Pha
Glu
LyS
165
Leu
Lys
AsSN
Tyl"
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Lteu
Ser

485
Leu

Phe
Gln
Phe
Asn
Met
GIn
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
LYS
230
Asn
Ser
val
Ala

ASp

310

Gly
lLeu
Met
Lys
LyS
390
Ala
Thr
Tyr
Ala
Lys
470

Pro

Ile

Lys
Ile

Arg

‘Ala

55
Ser

Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gin
Glu
Ser
Glu
Met
375
ASN
Ile
Leu
Ser
val
455
Pro

Ser

Ile

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
Glin
Giu
Thr
440
Asp
Pro
Thr

Ser

3057SEQ.PCL.TXT

Ile
Pha
25

Pro
ser
Phe
Thr
Ile
105
Glin
val
Thr
Ile
Thr
185
val
Gly
Gly
Leu
l.eu
265
Arg
Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val
Met
Leu

Ser
505

Phe
10

Thr
Pro
Glu
Ser
Ile
a0

Thr
ASp
ASp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
lL.et
Lys
Ala
330
Arg
L.eu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu
Ser

430
val

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
Thr
475
Ala

Ala

Arg
Lew
Ile
Cys
60

Ile
Tyr
val
teu
L.eu
140
Arg
val
Ala
Ile

Leu

220

Gly
Leu
Gin
Glu
val
300
Ley
Gly
Met
Pro
Ley
380
Asp
Gly
Gin
Lys
Ala
460
Glu
Thr

Ser
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Ser
Leu
Pro
45

Leu
Gly
val
Thr
ASD
125
Gly
Asn
Gn
LyS
LyS
205
Phe
Ser
Trp
Gin
Ala
285
Phe
Ser
Ala
Lys
TYr
365
Cys
Tyr
Gly
Phe
Glu
445
ASD
Glu
Met

Leu

Phe
Ile
30

Asn
Gly
Ser
AsSp
val
110
LYS
Met
Trp
Gin
Gin
190
Leu
Pro
Cys
Asn
Ser
270
Ile
ala
Gln
Ser
Ser
350
Ile
Gin
Leu
Lys
Ser
430
LYS
Gly
Pro

Phe

val
15

Pro
val
Lys
Pro
Arg
95

Ash
Ala
Ala
Lys
Glin
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

Lys
Cys
Pro
Phe
Arg
R0

Leu

Gly
Lys
val
Pro
160
Ash
Phe
Lys
Cys
AsSn
240
Ser
val
val
Thr
Glu
320
Ile
Leu
Ash
GlIn
Leu
400
Thr
Lys
Asp
Cys
Ile

480
va'l



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

<220>
<223> HzZ24

<400> 50

tcaatattgg
ttggccattg
aatatgaccg
gtcattagtt
gcetggetga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
caatgggcgt
caatgggagt
cgeeecgtty
tcgtttagtg
tgctaacgca
gtgaggcact
actgggcttyg
tgacatccac
aggctagagt
catcttitte
tctgattcca
tttcctetgg
agatatgagc
tacaatattt
aactgtgaat
gaaagacatt
agaatggaga
tattgaattg
aaaacaagaa
artacttcgg
ctataagaaa
tctcagetgg
gcagtctcecet
ttccagaata
tactgatcaa
tgttgctctg
gaaatcttgc
cgtcacacta
aaggaaaaac
acttgagaaa
attttctgaa
tgtaaaagac
tctaaaacct
cgeeectetc
tgtgcgttty
cggaaacctg
ggaatgcaag
caaacaacgt
ctetgeggec
cacgttgtga
aaggggctga
tgcacatget
ggggacgtgg
ctgccatcat
gcaagaacgg
tgaccacaac
ggttctccat
gagaactcaa
taagacttat

30
6630
DNA

vector

ccattageca
catacgttgt
ccatgttgge
catagcccat
ccgeccaacyg
atagggactt
gtacatcaag
ccegectggc
tacgtattag
ggatagcggt
ttgttitggc
acgcaaatgg
aaccgtcaga
grcagtgett
gggcaggtaa
tcgagacaga
tttgccttte
acttaatacg
agaagctttyg
tgttgettga
gcctggaatyg
ctctictctt
tatgttgata
ggaggaatcc
acattttata
cccacttgyy
gttcagcaac
tttgaaaagy
ccaaatcact
cccggttaca
ttgtggaaty
gtagctgeta
cctgatgcaa
gttttgaaat
ggtgcttctg
ttgctcctag
gcagccaaaa
tggaattcaa
ggtggaaagt
aaattttatt
actgatgctg
cccatggaga
ccteeccece
tctatatgtt
gcccetgtctt
gtctgttgaa
ctgtagcgac
aaaagccacy
gttggatagt
aggatgeeca
ttacatgtgt
trrtcctitg
ggttcgacca
agacctacce
ctettecagtg
tcetgagaag
agaaccacca
tgaacaaccyg

Artificial Seguence

tattattcat
atctatatca
attgattatrt
atatggagtt
accecegece
tccattgacy
tgtatcatat
attatgeccca
tcatcgetat
ttgactcacg
accaaaatca
gcggtaggcy
tcactagaag
ctgacacaac
gtatcaaggt
gaagactctt
tctccacagg
actcactata
ttaaatcaag
ctctgaattt
ccccaagiga
tcataggaag
gacttggcta
cccagaagat
tgccagtaga
caagaaactg
aaaatgtaca

cagggaagga
tgtggggtta
atggaagttg
aaagcactgc
cactctatgt
aaagtccact
tccttictca
gaattgtaat
acaattacat
tgtgtagcca
gtgactatct
tcacagtacy
gcagctgtta
trgatgtgtg
cagaagaacc
ccctaacgtt
attttccacc
cttgacgagce
tgtcgtgaag
cctttgeagg
tgtataagat
tgtggaaaga
gaaggtaccc
ttagtcgagg
ddaadcacga
ttgaactgca
tggeeteege
gaaggtaaac
aatcgaccrt
cgaggagctc
gaattggcaa

3057SEQ.PCL.TXT

tggttatata
taatatgtac
gactagttat
ccgcgttaca
attgacgtca
tcaatgggty
gccaagtccg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
ctttattgcyg
agtctcgaac
tacaagacag
gcgtitctga
tgtccactcce
ggctagcatg
tggagtatcc
cagagcacct
attttgtctt
cccccgaata
ctatccttac
ttccttacaa
caatttggga
gaaacctaaa
acttagtctc
tttcctggta
ttatcttttt
cttcaatgta
tCtttacceca
gcgcaatcga
tecggttttt
agatgaactt
atggggaacc
ggagactata
agtgetttgc
tcacctcaac
tggaaaaccg
tagcaccttg
tattgctgat
tCaaattttc
actggccgaa
atattgccgt
attcctaggyy
gaagcagtic
cagcggaacc
acacctgcaa
gtcaaatggce
cattgtatgg
ttaaaaaaac
tgataagctt
tcgtegeegt
tcaggaacga
agaatctggt
taaaggacag
attttcttgc
gtaaagtaga
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gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccecctatty
ttacgggact
atgcggtitt
agtctccacc
ccaaaatgtc
gaggtctata
gtagtttatc
ttaagctgca
gtttaaggag
taggcaccta
cagttcaatt
ggagtgctaa
cagatagttt
cctgttattc
ggaaaatttg
aacgccaccg
atagattcaa
gaccatctgyg
atggcrgtra
gatgtttaca
acagaggcca
gagactataa
ccggattgtrt
gaaataaaaa
tccatttatt
gttcgggaag
gcatataccc
gtgtatacat
ctcagtataa
ctgaatcctt
caggagcaag
ccagataatt
acacttgaag
agttgtraagg
ggtgtctgta
tactgaggat
gccgettgga
cttttggcaa
gtcttteece
ctctggaagc
ccccacctgg
aggcggcaca
tctectceaag
gatctgatct
gtctaggccc
gccacaaccce
gtcccaaaat
gttcaagtac
gattatgggt
aattaatata
caaaagttty
catggtttgg

atattggcta
gcteatgtec
caattacggg
taaatggccc
atgtrcccat
ggtaaactgc
acgtcaatga
ttcctactty
ggcagtacac
ccattgacgt
gtaataaccc
taagcagagc
acagttaaat
gaagttggtc
accaatagaa
ttggtcttac
acagctctta
aattcaagca
tcaccttcct
caaatgtgcec
atgagccact
ggcaaggtgt
tcacaggagt
acaaagctaa
ttgactggga
agaataggtc
ctgagaaagc
aattgggaaa
acaaccatca
gaaatgatga
tgaacactca
ccatcagagt
gcatagtttt
ttggcgaaac
tgcgaagtat
acataatcaa
gagtgtgtat
ttgctattea
acctggagcea
agaaagctga
tagatgcttt
ccatagctaa
ataaggccgg
tgtgagggec
tctegecaaa
ttcttgaaga
cgacaggtgce
accccagtgc
cgtattcaac
ggggcctcgg
cccgaaccac
acagceggecg
atggggattg
ttccaaagaa
aggaaaacct
gttctcagta
gatgatgcct
atagtcggag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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



gcagttctgt
ggatcatgca
aacttctece
ataagtttga
gcggecegcert
aatgcagtga
cattataagc
tcagggggag
cgataaggat
gttgcgcage
gtggtggtta
gctttettec
gggctcectt
tagggtgatg
ttggagicca
atctcggtct
aatgagctga
tCctgatgeyg
ctcteagtac
cecgetgacgc
ccgretecgg
gaaagggcct
agacgtcagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggcgeggr
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtratcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactcLttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagec
tatgagaaag
gggtcggaac
grcctgrcgy
ggcggagect
ggccttttge

<210> 51

<211> 186
<212> PRT
<213>

<220>
<223>
<400> 51

1

ttaccaggaa
ggaatttgaa
agaataccca
agtctacgag
cgagcagaca
aaaaaatgct
tgcaataaac
atgtgggagyg
ccgggetgge
ctgaatggeg
cgcgeagegt
cttcectttct
tagggttecy
gttcacgtag
cgttctitaa
attcttttga
tttaacaaaa
gtattitcrc
aatctgetct

gecectgacgy

gagctgcatyg
cgtgatacgc
tggcactttt
aaatatgtat
gaagagtatg
cctteetgtt
gggtgcacga
tcgeeccgaa
attatcececgt
tgacttggtt
agaattatgc
aacgatcgga
tcgecttgat
cacgatgccet
tctagettce
tctgegetcyg
tgggtrctege
tatctacacg
aggtgcctca
gattgattta
tctecatgace
aaagatcaaa
adaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag
cgeecacgett
aggagagecge
gtttcgccac
atggaaaaac
tcacatggcet

Mus muscuius

gccatgaatc
agtgacacgt
ggegtectcet
aagaaagact
tgataagata
ttatttgtga
aagttaacaa

ttttttaaag

gtaatagcga

-aatggacgceg

gaccgctaca
cgeeacgtte
atttagtget
tgggccatcg
tagtggactc
tttataaggg
atttaacgcg
cttacgcatc
gatgcegeat
gettgtetge
tgtcagaggt
ctattrttat
cggggaaatg
ccgetcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgtttic
attgacgceg
gagtactcac
agtgetrgeca
ggaccgaagg
cgttgggaac
gtagcaatgg
cggcaacaat
gceettoegy
ggtatcattg
acggggagtrc
ctgattaagc
aaacttcatt
aaaatccetrt
ggatcttctt
ccgctaccag
actggctrrca
caccacttca
gtggctgctyg
ccggataagg
cgaacgacct
cccgaaggga
acgagggage
ctctgacttg
gccagcaacg
cgacagatct

dihydrofolate reductase

3057SEQ.PCL.TXT

aaccaggeca
ttttcccaga
ctgaggtcca
aaacgcgigg
cattgatgag
aatttgtgat
caacaattgc
caagtaaaac
agaggcecege
ccctgtageg
cttgecageg
geeggetttc
ttacggcacc
ccctgataga
ttgttccaaa
atrttgccga
aattttaaca
tgtgcggtat
agttaagcca
teeeggeatce
tttcaccgte
aggttaatgt
tgcgcggaac
gacaataacc
atttccgrgt
Cagaaacgct
tcgaactgga
taatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccge
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtitg
gcagagcgea
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
jaaaggcgga
Ttccaggggg
agcgtegatt
cggccttttt

cctcagactc
aattgattig
ggaggaaaaa
tacctctaga
tttggacaaa
gctattgett
attcatttta
ctctacaaat
accgatcgcece
gcgcattaag
ccetagegec
cccgtcaage
tcgaccccaa
cggrtttteg
ctggaacaac
tttcggecta
aaatattaac
ttcacaccge
gccccegacac
cgcttacaga
atcaccgaaa
catgataata
ccctatttgt
ctgataaatyg
cgcecttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcge
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggcyg
tattgctgat
gccagatggt

ggatgaacga

gtcagaccaa
aaggatctag
ttcgttccac
ttttetgege
tttgccggat
gataccaaat
agcaccgect
taagtcgtgt
gggctgaacy
gagataccta
caggtatccg
aaacgcctyg
tttgtgatgc
acggttectyg

tttgtgacaa
gggaaatata
ggcatcaagt
gtcgaccogy
ccacaactag
tatttgtaac
tgtttcaggt
gtggtaaaat
cttcccaaca
€gcggegggt
cgctectttce
tctaaatcgg
aaaacttgat
ccctttgacg
actcaaccct
ttggttaaaa
gcttacaatt
atatggtgca
ccgccaacac
caagcrgtga
cgcgcgagac
atggtttctt
ttatttttct
cttcaataat
coccttttttg
aaagatgctyg
ggtaagatcc
gttctgctat
cgcatacact
acggatgaca
gcggccaact
aacatggggg
ccaaacgacyg
ttaactggeg
gataaagttg
aaatctggag
aagccctecc
aatagacaga
gtttactcat
grgaagatcc
tgagcgtcag
gtaatctgct
caagagctac
actgtictic
acatacctcg
cttaccgggt
gggggttcgt
cagcgtgage
gtaagcggcea
tatctttata

tcgtcagggg
gccttttget

val Arg Pro Leu Asn Cys Ile val Ala val Ser GIn Asn Met Gly Ile
5

15

Gly Lys Asn Gly Asp lLeu Pro Trp Pro Pro Leu Arg Asn Glu Phe Lys
Page 54

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
3700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6630



20 23

Tyr Phe GIn Arg Met Thr Thr Thr Ser Ser val

35 40

Leu val Ile Met Gly Arg Lys Thr Trp Phe Ser

50 33

Arg Pro Leu Lys Asp Arg Ite Asn Ile val Leu

65 7Q 75

Glu Pro Pro Arg Gly Ala His Phe Leu Ala Lys

85 : 90

Leu Arg Leu ITe Glu GIn Pro Glu Leu Ala Ser

100 105

Trp Ile val Gly Gly Ser Ser val Tyr Gin Glu

115 120

Gly His Leu Arg Leu Phe val Thr Arg Ile Met

130 135

Asp Thr Phe Phe Pro Glu Ile Asp Leu Gly Ly

S

145 150 155
Glu Tyr Pro Gly val Leu sSer Glu val Gln Glu

165 170

Tyr Lys Phe Glu val Tyr Glu Lys Lys ASp
180 185

<210> 52
<211> 23
<212> DNA
<213> artificial Seguence
<220>

<223> HzM3.P1 forward primer

<400> 52
tttgaacact cagcagtcte ctg

<210> 33

<211> 20

<212> DNA

<213> artificial Seguence

<220>
<223> HZM3.P2 reverse primer

<400> 53
aactctgaty gottcccgaa

<210> 34

«211> 28

<212> DNA

<213> Aartificial Seguence

<220>
<223> HZM3 probe

<400> 54
agctgctaca ctctatgtgc gcaatcga

<210> 55

<211> 1449

<212> DNA

<213> Homo sapiens

<220>
<223> PH20 mRNA sequence Trom 3D35M cells

<400> 55

Glu
Ile
60

Ser
Ser
LyS
Ala
GIn
140
Tyr

Glu
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Gly
45

Pro
Arg
teu
val
Met
125
Glu
Lys

LYS

Lys
Glu
Glu
Asp
Asp
110
ASD
Phe
Leu

Gly

Gin
Lys
Leu
AsSD
Met
Glin
Glu
Leu

Ile
175

AsSN
Asn
LyS
Ala
val
Pro
ser
Pro

160
LYS

23

20

28



atgggagtgc
tcccagatag
cctectgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccatc
ggaatggctg
aaagatgrtt
ctcacagagg
gtagagacta
tttceggatt
gtagaaataa
ccatccattt
cgagrtcggg
tttgcatata
cttgtgtata
accctcagta
atactgaatc
tgcecaggage
aacccagata
ccgacacttg
ttgagttgta
gatggtgtct
ttctactga

<210> 56
<211> 17
<212> DNA

taaaattcaa
ttttcacctt
ttccaaatgt
ttgatgagcc
ccgggcaagg
caatcacagg
tggacaaagc
ttattgactg
acaagaatag
ccactgagaa
taaaattggg
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
cccgeatagt
catttggcga
taatgcgaag
cttacataat
aaggagtgtg
attttgetat
aagacctgga
aggagaaagc
gtatagatgc

gcacatcttt
ccttctgatt
gcctttectc
actagatatg
tgttacaata
agtaactgtyg
taagaaagac
ggaagaatgy
gtctattgaa
agcaaaacaa
aaaattactt
tcactataag
tgatctcagc
tcagcagtcet
agtttccaaa
ttttactgat
aactgttgct
tatgaaatct -
caacgtcaca
tataaggaaa
tcaacttgag
gcaattttct
tgatgtaaaa
tittctaaaa

<213> Artificial sequence

<220>
<223> APQL

<400> 56
ttetetccac

<210> 57
<Z211> 18
<212> DNA

aggtgtce

<213> Artificial Sequence

<220>
<223> APOZ

<400> 57
aagatttcct

<210> 58
<211> 18
<212> DNA

tacaagac

<213> Artificial sequence

<220>
<223> AP(3

<400> 58
tggcgagagg

<210> 59
<23i1> 18
<212> DNA
<Z213>

<220>

ggaaagac

Artificial Sequence

3057SEQ.PCL.TXT

ttcagaagct
ccatgtrget
tgggcectgga
agectetict
ttttatgtty
aatggaggaa
attacatttt
agacccactt
ttggttcage
gaatttgaaa
cggccaaatc
aaacccggtrt
tggttgtogga
cctgtagctyg
atacctgatg
caagttttga
ctgggtgctt
tgcttgotce
ctagcagccea
aactggaatt
aaaggtggaa
gaaaaatttt
gacactgatg
ccteccatgg

ttgttaaatc
tgactctgaa
atgcececaag
ctrtcatagy
atagacttgg
tcccccagaa
atatgccagt
gggcaagaaa
aacaaaatgt

aggcagggaa
acttgtgggy
acaatggaag

atgaaagcac
ctacactcta
caaaaagtcc
aattcCcttIc
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgcagctg
ctgttgatgt
agacagaaga
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aagtggagta
tttcagagca
tgaattitgt
aagcecccga
ctactatect
gatttcctta
agacaatttg
ctggaaacct
acaacttagt
ggatttcctyg
ttattatctt
ttgcttcaat
tgcterttac
tgtgcgcaat
acttccgatt
tcaagatgaa
aatatgggga
catggagact
tcaagtgctt
tcttcacctc
acgtggaaaa
ttatageacc
gtgtattget
acctcaaart

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

17

18

18
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<223> APO4

<400> 59
ccatttattt gaacactc

<210> 60

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> APOG

<400> 60
ccgaactcga ttgcgeac

<210> 61

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> APQ7

<400> 61
agccattcce aaattgtc

<210> 62

<2%1> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> AP0

<400> 62
ctcccagite aattacag

<210> 63

<211> 18

<212> DNA

<213> artificial Sequence

<220>
<223> AP(09

<400> 63
cgttagctat ggatcctc

<210> 64

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> API0

<400> 64
cgagacagag aagactcitg cg

<210> 65
<211> 22
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<212> DNA
<213> Artificial Sequence

<220>
<223> AP12

<400> 65
cattcaacag accttgcatt cc

<210> 66

<211> 17

<212> PRT

<213> Homo sapiens

<220>
<223> C-terminal peptide cleaved from soluble rHUPH20 aa
431~-447

<400> 66

Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro GIn Ile phe
1 5 10 i5

Tyr

<210> 67

<Z211> 16

<212> PRT

<213> Homo sapiens

<220>
<223> C-terminal peptide cleaved from soluble rHUPH20 aa
431-446

<400> 67
Asp Ala Phe Lys Leu Pro Pro Met Glu {Br Glu Glu Pro GIn Ile Phe
1 5

<210> 68

<211> 15

<212> PRT

<213> Homo sapiens

<220>
<223> C-terminal peptide cleaved from soluble rHuPH20 aa
431-445

<400> 68
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
1 5 1.0 15

<210> 69

<211> 14

<212> PRT

<213> Homo sapiens

<220>
<223> C-terminal peptide cleaved from soluble rHuPH20 aa
431-444

<400> 09
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gin
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<210
<211>
<212>
<Z213>

<220>
<223>

<400>
1
<210>
<2il>
<212>
<213>

<220>
<223>

<400>

3057SEQ.PCL.TXT
5 10

70

13

PRT

Homo sapiens

C-terminal peptide cleaved from soluble rHUPH20 aa
431-443

70

Asp Ala Phe Lys Leu Pro Pro Met Giu Thr Glu Glu Pro
5

71

12

PRT

Homo sapiens

C-terminal peptide cleaved from soluble rHUPHZ20 aa
431~4472

71

Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu
1 5
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