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SEQUENCE LISTING
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<1&60> 189

<170> FastsEd For windows varsion 4.0
<210» 1L

<211 500

<212» PRT )

<213> Homo sapiens

<220 _ ‘
<223» pracursor human PH2D

<400 1

ot Glyv val Leyu tve Phe lve His TTa Phe Phe aArg Ser Pho val Lws

) i

5

s

4
ar ser Glv val Ser Gin Ile val Phe Thr Phe Leuw teu Ile Pro Cys
20 25 30
cys Leu Thr Leu Asn phe aArg Ala Pro Pro val Ile Pro Asn val Pro
35 - 40 45
pha Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
asp Gly Pro Leu Asp Met ser peu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
I1e asn Ala Thr g;y Gin 6ly val Thr I'le pPhe Tyr val Asp Arg Leu
30 a5
Gly Tyr Tyr Proe Tyr Ile asp Ser Ile Thr Gly wval Thr val asn Gly
100 103 110
Gly Ile Pro Gln Lys Ile Ser Leu Gin AsSp His Ley ASp Lys Ala Lys
115 120 125
Lys Asp Tle Thr Phe Tyr Met pro val Asp Asn Leu Gly Met Ala val
130 . 135 140 '
Tle Asp Trp Glu Giu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp val Tyr Lys Asn Arg Ser Ite Glu Leu val Gln Gln Gln Asn
185 170 175
val &in Leu Ser Leu Thr ¢lu ala Thr clu Lys ala Lys Gin Glu Phe
180 185 150
Glu Lys Ala Gly Lys Asp Phe Leuw val Glu Thr Ile Lvys Leu Gly Lys
195 200 205
Ley Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
val Glu Il2 Lys Arg ASn ASp ASD Leu Ser Trp Leu Trp Asn &lu Ser
245 250 255
Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln GIn Ser Pro val
260 265 270
ala ada Thr teu Tyr val Arg Asn arg val -Arg ¢lu ala Ile Arg val
275 280 285
Tle Pro Asp &la Lys Ser Pro Leu Pro val Phe Ala Tyr Thr
300
val pha Thr Asp GTn val Leu Lys Phe Leu 3er
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l.el
Thr
370
Va |
Pro
ATY
Tyr
Lys
450

ASp

Tyr

10 2
474
PRT _
Homo sapiens

<&l(l> 2

AL

Phe

Thr
Gy
340
AL

ala

AT
Lys
420
Sar
Thr
Phe
ala

Phe
506

Arg

Ala
20

oy 2
Sel

Ley
180
Lys

ASD

* Tle

Arg
Lys
260
Gln

Gy

Ser

Bhe
325
Thr

Ty
Ala
Arg
Phe
403
Pro
Cys
ASD
ey
Ser

485
Ley

> Mature PH20

Ser
Le
85

Pro

Pro

310
Gly

Leu
et
Lvs
LYS
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Tle

Pro

Thr
Tle
Thr

150
va'l

Leu
sSer

Via 'l
A55

Pro i

Pro

Glu

L

5

—d 47
AT et [

1

ASp
ASD
Trp
Gl
135
Gy
Glu
Tyr
Tyr
ser

215
Asn

Leu
Lys
Ala

295
Arg

Thir
Ile
Thr

360
ys

val

Phe I

Bhe
Gly
His
ASn
Ala
120
ey
Lys
Thr
TvYr
Asn
200
TP
Thr
Arg
Pro
pha
280

eu

ser

val
MeT
345
Tle

Ser

Ala
330
ATg
Ley

Glin

2 Pro

wre et

Leu

- 20665ER

315
Leu

Sar |

Gin

Gin
140

“qu

ey Gly

rhe
Glu
220
Pro
Arg
Tyr
ASD
Gly

300
Cys

phe A

Arg I

45

g Leu

Gly
Lys
val
Pro
ASH
Phe
LYS
Cys
Asn
205
ser
val
val
Thr
Glu
285
e

Leu

Lew
Ty
180
vl

Thr

Ata

Ser

Ay
270
Lau

-
o
[

His
Phe
415
Glu
ala
Val

Gin

> Tle

495

e RS
N
m

Leu
ASN
Gin
Lay
400
Thr
Lys
ASD
Cys
Ile

480
Wali



AsSn Tyr Met Glu

Alta ala Lys Met

Ile Arg Lys Asn

355

Asn Phe ala 1le
370
Lys Pro Thr Leu

Ser Cys Tyr ser

Thr asp ala vall

420

Phe Leu Lys Pro

435

ala sSer pro Ser

b= g
[ Ruriy

<210
<231>
<?12>
<213

<220

<273

<400

D
—
2]
b

Ile ile

3
487
PRT

Homo sapiens

Drecursor

Met Gly val Leu

1

Ser Ser Gly va'

Cys Leu Thr Lau

Phe Leu %fp Ata

Ser Lys Ile Pro

Arg Ile val phe

T Tvr Thr

val Ile Tro Gly

Leu

ser
470

soluble

Thr
Phe
325
Thr

ASH
Met

70
GTn

Ser
va'l
Ala
ASD
310
Gly

Leu

Ley

" Gin

ser
Gy
375
Leu
Ser

Cys

C G

Ser

455
vat

Asn
val
Ser
300
Lys
Glu

FHUPHZ20

Pro
Lay
345
ASD
Gy
Gin

LYS

> Ala

425

Thr

ser

Leu
265
Arg
Pro
et
va'l

Mat

I0EESEQ PCL.LT

TyTr
330
Cvs
Ty
Gly
Phe
Giu
430
ASpP
Glu
Mat

el

Pha

Thr

Prao

315
ile Ile

Gin Glu
Ley His
Lys DPha
ser Glu
395

Lys Ala
Gly wval
Pro Gln

Phe Tle
460

AST
Gln
Leu
365
Thr
LYS
ASD
Cys
1le

445
val

Lys
205
Phe

ser

va'l
Gy
350
AST)
val
Phie
va '
Tie
430
Phe

sSer

Thr
335
val

Pro A

ATy

Tyr

Lys
415
ASD

Tyr

oy

Iis

Arg
95
Asn

Ala



Gly
385

AT

val
phe
val

ITe
465

Phe T

Asn
Ala

e

Lau

Thr
370
val

P

o4

Fhe
290
Thr
Tyr
Ala

Arg

> 447
> PRT
3> Home sapiens

340
ASD

Ala

ASN
Lys
420
Ser
Thr

Pha

Arg

Ala
20

Sar

Gly

Lys
260
Gln

Gly T

Ser ]

Glu

Met
340

Asn T

Ty i

Ala ¥

5
Pro

Leu
165
TR

Pro

> soluble rHUPHZO 1-4

Lay
Lau
230
Arg

T Pre

-Gy T

Met
375
ASH
Ile

Lay

val
455
2ro

Tro
Glu

Glu

Lay
Lys
Ala
295

rg
Lau

Gl

L
£
3

Phe

Pha T

Gly

Pro

Phe
280
Lau

H

ASD
val

ser

Pro

I
345
ASD

Ser pPro

ASD Arg L

ey
AR

Vat Asn

5 -
ys Ala

Pro
125

ASh

Phe

ASp
20

Ile |

Gly

Leu
Tyr
180
val

Thr

Glu
His
Phe
415
Glu
Ala
val

Gin

Lt

Leu
175
ASN

ASD
Gln
Leu

400
Thr

ASD
Cvs

e
480

Ils

e val

Tyr

Trp

ASD

320
Ley

Tys

ASP



Asn

S

L Ld

w_..
[
e IR ¥

Thr

Phe

Phe
370
Bro
Cys
Asp

Leu

<210> 5§

<210
«217>
<213>

<220

<223

<400 5
Ley Asn Phe
1

Ala
Ley
Th

Bro
o5

Gin

Tyr
225
Ley

Trp

AP
214

Pro s

Tyr

ASD
Thr
Phe
290
Thr
Tyr
Ata
Aryg
Phe
370
Pro
Cys

ASD

355
Ala

Thr
Tyr
ala

Lys
435

-

446
PRT
Homo sapiens

Ala
ASp
275
Gy
L&y
Met
Lys
Lys
355
Ala
The
Tyt
Ala

Arg

Ala
20

T o
[T

GIn

Thr
405
ASD

Pro

Ala
[y

)

Pro
Lay
val

Ser

Glu

Thr
405
AsSD

2 Glu
375

ASp Lau

350

Leu ser

val Cys

Met Glu

soiuble rHUPHZO 1-446

Pro Pro

Leu Lys
val Ala
Mot Arg
310

Ile Leu
Ser Glin
Asp Ser
Leu
ASD
390
Ley Ser

val Cys

Leu
Leu

105
Arg

Pro
Ley
345
ASD
Gly
Gin
Lys

Ala

30665EQ

Gly

Phe

Pro
b

5 Lay

Lys
TVr
330
Cvs
Tyr
Gly
Phe
Gilu

430
ASD

LYS
Ser
395
Lys
Gly

Pro

Leu

Sar
305
Lys

Gly

pCl.

Phe
380
Glu

380
Gl

Ala

va'l

Fage 5

ASD
Cys

Ite
445

ASN

P Gin

Let
365
Thr
Lys

ASD

Cys

Val
Phe
val
iie

430
Phae

Ley

Ty

190

v va'l

Thi
Ala
Ser
AFg
270
Leu
val
Lau
vall
Gly

350
Asn

Phe

Aryg

Tyr

Lys
415
ASD

Tyr

Leiy
15

Glu
AN
Tyr
Tle

ASp
95

Asp T

Asp
Gin
LVS
Ley
175
Asn
Glu
Ala
Ala

Lys
255
Tle
val
Ile
Leu
Thr
335
va'
Pro
Arg
Tyr
Lys
435
ASD

Gly
Cys
430
ASD

Ala

Trp

Pro

Tynr
Pro

Ile

Leu
Thr
240
Ie
vaji

Tyr
Trp
Asp
320
ey
Tys
ASH
Gly
Cys
A00
ASD

Ala



30663EQ PCL.FXT

420G 475 430

Phe ted Lys Pro Pro Met Glu Thr &Tu 61y Pro Gin Ihe Phe
435 440 445

<210> ©

<211> 445

<212» PRT

<213> Homo sapiens

<220
<Z223» soliuble rHUPH20 1-445

<400 &
Leu Asn Phe arg ala Pro Pro val Ile Pro Asn val Pro phe
1 5 10
Ala Trp asn Ala Pro Sar Glu Phe Cys Lau Gly Lys Phe
20 2
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
35 AQ 45

Thr Gly Gin Giy val Thr Tie rphe Tyr val Asp Arg Leu-Gly Tyr -

50 55 60
o Tyr Ile Asp Ser

Gy

- LD

e Asn

e Thr aly val Thr val asn Gly Gly Iie

nLys Ila Sar teu GIn Asp His Leu Asp Lys Ala Lys Lys ASp I
85 a0 35

Thr Phe Tyr Met Pro val Asp Asn Lau Gly Met ala val Iie Asp

100 105 1
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro L
115 120 125
TYr LYS ASN Arg Ser Ile

ASD

Gl
130 - 13D 140
Ser Leu Thr Glu ala Thr Glu

175

ASD VS

Fhe asn val &lu
205

Ser Trp Leu Trp Asn Glu Sar Thr Ala

215 220

Asn Thr Gin Glin Ser Pro val Ala Ala

His Tyr

LysS Arg AsSn ASD ASpD Lau
210
Tvr Pro Ser Ilse Tyr Leu

Lau Tyr val Arg asn arg val arg 67u ala Thle Arg val ser Lys
) 245 250 255
ero Asp o ala Lys Ser Pro Leu Pro val pPhe Ala Tyr Thr Arg Ile

Pha Thr Asp Gin val Leu Lys Phe Leu Ser Gln Asp Glu Leu val
275 280 285
Thr Phe Gly Glu Thr vat Ala Leuw Gly ala ser Giy ITe val
290 295 ' 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Lauy Leu Leu
305 310 2315
S Gy Thr Tle Leu Asn Pro Tyr Tle Ile aAsn val Thr
325 330 - 335
at Cys Ser Gln val Leu Cyvs &in 6Tu Gln Gly val
40 345 350
s ASn Trp Asn Ser Ser Asp Tyr teu HIS Lau Asn Pro
5 360 365
a Ii¢ Glu Lys Gly Gly Lvs Phe Thr val Arg
375 380
Ley Glu Lys Phe Tyr

b
13

Asn Phe

Lys Pro Le A 5
385 250 3 .
Ser Cys Tyr Ser Thr Leu Ser Cys Lys L I Lys
415
ABP

Ala Asp v

- Thr Asp Ala val asp val Cys Tle Ala
420 475 ‘
Phe Leu Lys Pro Pro Met Giu Thr Glu Gilu Pro Gin Ile
T
-]

v val Cys
5 o
35 440 Ad5

<Z210=> 7
<2130» 444
<Z12> PRT

1w Lew val Gln Gln G6n Asn val Gin Le
Glu Phe Glu Lys a
Gly Lys tey Leu A

Asn W1



<213> Homo sapiens

<720

<223

<4 00> 7

ey
1
Ala

Lay
Thy
Pro
65

ain

inr

Glu

Tyr |

Ser
145
Gly

Pro

Pro

AN
Trp
ASD
Gly
50

Ty
Lys

Ehe

AST

Tyr

AT
PRt

<210> 8

<21l»
<212
<213

<2 20w

<223

<400 B

Leu Asn phe arg Ala Pro Pro
s -

A

Ala
Asp
275
Gly

Lau

443
PRT
Homo sapiens

> Arg

Ala s

20

ser

Gy

Arg

LYS
260

Gl

AEN

Ala -

ey
165
Tre
Pro
ASD
Tyr
Asn
sear
Thr
ITe
The
325
Cys
Trp
Gln
Gl
Thr
405
ASE

Pro

>

Leu

AsSD
380

Lay !

va'l

Met

soluble rHUPHZO 1-444

PIro

- Glu

[N ek
(¥R

£

soluble rHuPH2D 1-443

val
Phe

phe
40

‘Phe

C Gy

His

Asn

Ile

Thr
240

300665E0

Ile Pro

Cys Ley

ey Gly
105

ATG ASH
vatl Glin
Ala Lys
Ile Lys

. 1 ¥

Law Phe

185
Gly Ser

Lau Trp A

ASD TYr
Gly Gly
Gln rhe

Lys Glu
410

Ala Asp

425

Gru Glu

Asn
Giy
Ser
ASD
val
75

Lys

et

Sar

345

LYS

Gly

Pro

val
LYs

Fro

s Leu

val Fhe Pro Asn val

10
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365
Thr

Lys
Asp

Cys

Pro Phe Leu

Tyr Asn

val Glu T

L=
(4 e
S

15

Leu

Thr
240
Ile

val

Tyr
Tre
ASD
320
Leu
Cys
ASD
Gly

Cys
400

S ASD

Ala

Trp



Ala

Leu

<210
<11
<212
<213

Trp
ASD
Gly
50

Tyr

Lys

 Phe

Glu 7

Lys
130
L&k
lL.ys

Asn

<220>

<223

<£00> 9

el
1
ala
Lew
Thr

Pro

&5

AEN
Trp
AZD
Gly
50

Tyr

9

447
PRT
Homo sapiens

sotuble

phe
ASnH
MeT
35

Gln

I7e

Bro

ey

2 ey
Tep
Bro
ASp
Tyr
AST

245

Ser

Va'l

Sar

va 'l
420
=

arg Ala
g
Ala Pro
20
Ser Lei
Gly val

AsD Ser

* val

val Asp

val Glu

Leu Ser
215

Lau Asn

230

Arg val

Pro ey
Leu Lys

Ala
295

2 MeT Arg &

1)

Iie Leau

-t

Ser Gln o

Asn Ser

Leu Gl
275

ASp Leu

380

LEu Sar

val Cys

Mel Glu

FHUPHZO 1-442

Pro pro
Ser Ghu

Phe Ser

<
i)
i

phe
Phe
40

Phe

Gly

Cvs
25

Tle
Ty
val

Leu

Leu
345
AsD
Gly
Gin
Lys
Ala

425
G

es |

]

Cys
IMa
Tyr

val

3066SED
Leuw Gly

ASH
Glin
Lys @
Lys L

170
Phe

Pro
10
et

ASn
Gly
Gly Ser
val Asp

The val

Ser i

roala

Lys

Gin
140
Glu

Pro
she
Arg
45

Lay

Gly

ASD

30

e

Gy

Gly

ASD
Tie
Gly

Gly

Glu

ASN 4

Tyr

-
®

ASD
95

ASD
ASD

Gin

Lau
175
ASn

Lay
15

Glu
ASN

TYP

Ty
Pro
80

Tie
Tro
val
Leu
ala

160
Arg

His

Trp
Pro
Ala
Ty

Pro
20



<210 10
<211> 450
<22 PRT

<213> Bos taurus

<220

Ley
Ser
val

420
Pro

Leu
165
Trp

Pro

Thr
328
Cys
Trp

Glin

Thr
405

AsSp O

Pro

<223> hyaluronidase

<4Q0> 10

Mat Arg
1

Ala Ala
Met Thr
Thr fle

50
Asp val
Phe Arg

Tyr Pro

Pro
His
Glin
35

Trp
ASD
Gly
Tyr
Ala

115
Ala

Phe
Leu
20

Gly
ASN
Ilte
Pro
Tyt
150
ser

Met

Gin
vat
Thr
Ile
Thr

150
val

Gly -
Gly -

Leu
Ley
230
Arg
Bro

Leu

va

T Lau

Fro
Arg
Asn
Ile

MeT

ala

ASD
e
Gly
His

120
Arg

Ser
Thi
25

wa'l
Trp

Wi

[ Y]
O
[ WE N o

Phe

3666SEQ PCL

ASD
30
Gly

Asn

Cy

Lys Ala
met ala
Trp Lys
Gin GIn
Gin Glu

155
Len Gly

His Leu

Phe Leu

Met Lys
60

CThy AsSh

Ser Ser

val pPhe

ala arg Thr

Gy Lauy

LT

Lys
val

P

AST

Leu
365

]
] nr

Pro v

ASH

Gin

45

Lys
Pro
Gln
Gly
Fhe

125
Ala

Gin
Gy
95

Leu

ASD

Ile

Lay
Thr
240
Tle
val

Tyr

e Trp

ASD
320
Lau

Cys

g Gly

Tys
400
ASD

MeT

Ser



30665EQ PCL.TXT
Trip Glu Ala Trp Arg Pro Arg Trp ala Phe Asn Trp Asp Thr Lys Asp
145 150 155 160
Ile Tyr Arg Gin Arg Ser Arg Ala Leu val ¢Ta Lys Gin His
165 170 175
frp Leu Ala Pro arg val Giu Ala Ala ala GIn Asp GIn Phe Glu Gly
180 185 150
Glu Trp Met Ala Gly Thr Leu Lvs Leu 3

(AR
L
IO own o
[
(o]
=
&y b GY
o)
[

n Gly Lal Trp Gly Phe Tyr Asp Phe Pro
21 215 o 220
Tyr Asp Phe Lys Ser Pro Asn Tyr Thr Gly Arg Cys Pro Leu Ash

Cys Ala-ain Asn As Gln Leu Gly Tro Leuw Tro Gly &la Ser Ar
. g

Leu Tyr Pro Tyr Leau Pro ala Ala Lew Glu &1y Thr Lys Lys

r

50 _ ) 265 270

o 2 ATT val ala
Met Gln Leu

Glu Glu Leu Giu Mis

-~
=

<)

78}

it

=3

4

-3
G

B

o

os]

{0 i
i

—

ey

5

n

i

3

pu

b

-
st

42}

o3
SN
— D
oW

Glu Tyr val asp Thr Thr Leu Gly Pro Ser Ile ieu asn val Thr Ser
355 360 365
Gly Ala Arg Leu Cys Ser Gin val Leu Cys Ser Gly His Giy arg Cys
370 375 380
Arg ATD Pro Ser Tyr Pro Lys Ala Arg Tie Leu Aasn ser Thr
pha sar I s Pro Thr Pro Gly Gly & L
(5 410 415
e%

Gly Ala Leu Se w GIU ASD ArG u Arg Met Ata val glu pPhe Glu

o~
{
i
in
o
3
]
i
<
A
~

5
v Thr Arg Cvs Glu Gin Trp Gy

Arg Gly Trp Arg G

MetT Arg Met Leu Arg Arg His #15 Tle Ser Pha Arg Ser Phe aAla 4ly
1 5 10 15

ser Ser Gly Thr Pro Gln ala wal Phe Thr Phe Lay Leu Leu Pro Cys
: 20 25 30

Cys fteu Ala Leu Asp Phe Arg aAla Pro Pro Leu Tle Ser Asn Thr ser

Phe Leuy Trp ata Trp Asn Ala Pro val Glu Arg Cys val Asn Arg Arg
: 55 6O
he Gin Leu Pro Pro Asp Leu Arg Lau Phe Ser val Lys Gly Ser Pro
5 70 ‘ 75 80
Inm Lys ser Ala Thr ¢ly ¢in phe Ile Thr teu Phe Tyr Ala Asp Arg
85 ) g0 95
Leu Gly Tyr Tvr Pro His Tle A UoLys Thr Gly Lys Thr val phe
5
2 Pro Gin Leu Gly As U Lys Ser His Met Glu Lys Ala
5 12
A sp Ihe Ala Tyr Tyr Ile Pro Asn Asp Ser val Giy Leu aAls
130 135 140
val Tie Asp Trp Glu Asn Trp Arg Pro Thr Trp
Arg Asp Glu ser val Gl . A
i 170 ' ) 175
Pha Pro Glu Ala Ser Lys Ila Ala val Asp
185

Yl

Ly =~
iAW1

Ast Pro Gin Leu
180

i



Thr
185
et

Glu ala

L&y
210
Tyr

Arg Pro

ASn His

val Glu

Ala Leu

260

Asn Ala

275
ser

Lys
Pro
val
Met
Asn |
val Thr
Gly
Asn
val
Phe

435
ITle |

Leu

Cys
530
ASnH

<230> 12
<211i» 33%
<212> PRT

<213> vespula vulgaris

L ped

<220
<223> hyaluronidass 4
<400> 12
Ser Glu Arg
1
Phe

Pro Lys Arg

Mat His
20
Arg

Cys Tyr

Asn Tie Lys
55

Tle Phe Tyr Asp

50
Lys Tyr Lys Arg
‘ 70
Ile His Ley Lys
phe

140

Arg Ash Gly
Phe
115
ASD

Pro Iie G Asn
- Ie

130

val Arg

Phe
200
Ly

Sar

et
535
Thr Thr

Met
Trp
Pro
ASD
Tyr
265
Arg
Glu

ASn
345
Asn

Met

Asn
Tyr
25

Asn
Pro
Gly
Glu
val
105
Asn

His

30665EQ PCL.
Gl Glu Thr
Gly Tyr Tyr
220

Thr Asn

Tyr
235
Leu Glu -
250
Lau Ash

ASTt ATQ

Pro

Ser
315
val

Sar ey

T Lau

Gin
380
Ser

T7e
10
Phe

Trp
Gy
Phe
Ala
val

Asn
ag

e
Met

Lys Ite

Pro Thr Tro
144
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TKT
Ley
205
Leu
Gly
Lay
Arg
Gin

285
Fro

Gin

Vs

Met

Leu

Pro

1 Cys

Lys
255
Lys
Ala
phe

ser

Ala
335
Gln

Proa Se

ser
510
Thi




Tle
145
MetT

Leu
305

Pro

AN
[SS R (N N

A
R e sl el

Asry

Ty
Tro
ASD
ser
145
e
Thre
ASD
Lys

Tyr

L) P B (T

VoV v

v

Asn
290
Asp

Bro
185
Leu

Glu

275
ASD

Lys

Ala

13

340
PRT
vespula vulgaris

Ile

Glu
Giu
Gly
180
Ser
Trp
Asnh
Lys
L&y
260
Thr

Ala

LyS

Ala
Leu
165
Gly
Cvs
Asn
Thr
val
245
TR
ASD
Ile
Lys

ASH
325

Leu
val
Glu
245
Pro

Glu

Asp

Arg

Pro
230
Ay

Trp

—
g

<l W Is
=y

i

> hyajuronidase B

Pra

s Tyr

Asp
Glu
70

.8l
Ala
Arg
l.ey
Glu
150
Thr

His

-
in
ot

rha
Lau
230
Ala
Tyr
Ala
Gly

Cys
310

Lys

e

Tys
A5
215
Lys
ile
Tro
ASD

The
295

Glu ¢

ser
val
Lys
280
Trp
Gln

Glu

Phe

Cys

RIS B o
Oy -
i

(YR B )

—
e

Lau

30605EQ

Glu
Lvs
170
Phe

Met

Phe

"t

AR

ASn

Arg
Ala
170
His
Leu
ASnh
Glu
Ser
250
Tnr

Tr

LYS

Lys

155

Thr |

His
L&y
Gly
235
Lely

ASD

m'
=

- ser

ey
315
ASD

Lys
val
AL
His
Phe
155
Vs
Cys
Sepr
Val
Lvs
235
Lys

Tyr

Thr o

Gly

Giu
315

Lau
220
Iie

ASnN

val
300

Tyr i

rage 12

Thr

" Pro

190
ASD

wval -

Gn
Ser

Asn
270

e Vati

va'l

val

Leu
Lys
Lys
270
Glu

TYr

Mat

Pro
255
Thr
Ile
AN

Leu

: Phe

160
Asp

Asn

Sar

320

Gly
e

Asn

Lys
160
Lys

Thr



- . 3066SEG PCL.TXT
ey Gly Pro Ile Ala phe Lys val The Lys Ala val Lys Glu Asn Thr
325 330 335
Pro olLeu Asp opPne
340

<210> 14

<211> 382

<212= PRT

<213> apis mellifera

<220
<223> hyaluronidase

<AC0> 14
Met Ser Arg Pro Leu val Tle Thr Glu Gly Mat met Ile Gly val Ley
1 5 10 15
Leu Met Leu Ala.Pro Asn Ala Leu Leu teu Gly phe val &ln ser
20 25 30
Thr Pro Asp Asn Asn Lys Thr val Arg ¢lu Phe aAsn v
35 40 4
va'l pPro thr phe Met Cys His Lys Tyr Gly Lsu Arg P
50 55 B0
S5er Glu Lys Tyr Gly Ile Leu GIn asn Trp Met Asp Lys Phe Arg Gly
£5 70 75 8O
Giu GIu Tle ala Ile Led Tyr Asp Pro Gly Met Phe Pro Ala Lau Leu
5 a0 A 95
Ty azn val val ala arg Asn Gly Gly val Pro 4Gin

o]
—
4]
I
in
s

Lys ASp Pro Asp
Leu Gly Asn Ley Thr Lys His Lew &lIn val phe Arg Asp His Leu Ile
.

Asn Gln TIle Pro Asp Lvs pro Gly val

—
Lad
[a]

(e it
o g P
[
oGy
el e
[S R

Glu sar Trp Arg Pro I
145
TV LYS

<-: r"
N
[}
—
o,
-
ot
<
5!
=
-d

I
-
A
-
L ]
fi
—
[
=]
oy
-y
Ly
e
=
o
-
=

D O

il it Wi Ada Ly A A ; ol
. 18z . 190
Met Glu Glu Thr teu Lys Ala aAla Lys Arg Met Arg
195 ; 20 205

yr Tyr Ala Tyr Pro Tye Cys Tyr Asn Leu

o

<

()

—t

]

~ [}
(3;\ ‘,:.q
e e
o
oo

I
]
ol
I
vy
o5
—
=3
i
[
Y

3
la Gin Cys

&

o

o
-

Latl Pha Glu

[
g
T
TRty
Do
SO0y
[t
(g
T

Ser val Tyr Leu Avrg Trp Asn Ley Thy

250 265 270

vat Gly Gly arg val wys Glu ala Leuy T
275 280 285

Thr Ser arg Lys Lys val Lau Pro Tyr Tvr Trp Tve Lys Tyr Gln Asp

>
=
-
1%
3
—
o
>
3
Lt
o
—ned
=
=
mw
4
=
-3

Arg Arg Asp Thr asp Leu Ser Arg Ala Asp teu Glu Ala Thr Leu Arg

tys Ihe Thr Asp Leu Giy Ala asp Gly phe Ile Ile Trp cly sSer
325 330 335

Asp Asp Tle Asn Thr Lys Ala tys Cvs Leu Gin phe Arg Glu Tyr

340 345 250
Asn oAsn Glu Leu Gly Pro val Lys Arg Iie Ala Leu Asn Asn Asn
355 360 365
Ala Asn Asp Arg Lteu Thr 1T oasp val Ser val aAsp Gin val
370 380

=
a

S
\dm
(S

<273.0> 15

<24d> 331

<212> PRT

<213> polichovespula maculata

<2 20>

<223 hyaluronidase

<4OD>_15 ,

Ser Glu Arg Pro Lys Arg val phe Asn Ile Tyr Trp asn val Pro Thr
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Ile Phe Tyr Asp Pro Gly !

Gly Gly
250

<230
<2 ;l>
<217

<213

<2 20>
<223>

<400

Tyr val Ser feu S
1

“he Met Cys His &

[SECTH

ITe Ser His Gin I

im Tyr
20

Ile Lys His Asn Ser

35

o

16
367

DG

PRT

polistes annularis

hvaluronidase

16
roPro

e Leu

20
Pro Lys Arg val Phe Ser
35

His Gln Tyr Gly Mat Asn

50

His ASn Ser Lys ASp Asn

70

Asp Pro Gly Lys phe Pro

Glu Glu Arg Asn Gly Gly

Leuy Gin Gin Phe asn Glu

phe Gly Gy ITle Gly val

arg Gln Asn Trp Gly Asn

145

150

Leu val Arg Lys Glu His
165

Glu ATa Thr Lys Lys phe

val
105
ASD

Thr

val

(366SEQ

10
rhe

Phe
Ala
val
Asn
30

Ile
Met

Pro

B ope
[ Respey

PG

50

AP
LYS
Glu
His
Ser

170
Ala

¢4

15
ASN

Ile
LY5
Asn

Tyr
a5

Trp
Lys
lLys

LEu

ASD
15

LYS
Met

e

2 Tyr

Asn

G?g

Glu

Pro
Arg
Phe
Met
Phe
160

ASD

AsSn




«<d10s= 17

<2i1> 462

<21Z2» PRT

Tyr
Sar
Mt
145
Tr‘
Glin
Thr
Ala
Gly
225
Leu
AsSnh
Ser
TV
Arg

305
et

1
H

AST
Thr
Leu
130
Pro

Arg

7

Gly
Pra
Arg
35

Al“g

Pro
115
val
Glu
Pro
Ser
val

195
Met

Leuy

Gln

Tyr
275
ArG
Fro

ASD

L.eu

Gty

S
Py

Tie ¢

Gly
Thr

Fhe

- Thr

100
Thr

Thr
Pro
ATG

Met

His

Tyr

MUS musculus

3> hyaluronidase

Gly
Pro
AT
va'l

Leau

Tyr
230

* Thr

Ala
val
Pro

310
Leu

Thr
200
ASn

Ile

Phe 1

Tyr
Ley

280
ASD

ASD
360

Ala

alv g

i Phe

44
ser

Leu

Ala

val
120

a His

A5

185
Arg

185
Asn

Leu

. Met ASD

30665EQ PCL.

Lys Arg Ala
Thr Pro Asn

AsSn ASD ATE
233

ser Val Tyr

250

val Gin Gly

His Ser Pro

e val

315
ASp val Asnh
330

Asn Thr Ley

Arg Ser Ser

N
(4]
<
o
-
.

o

—| Y
=

Ty -1

~ o
1] -

s ol
I

(o —

o 2

T
=3
u
v
=T
<
3
o
0

Glu -

LyS

Glu teu Gly

Gly Gly Leu

Phe G1n Asp
155

ASD Ser Lys

76
GiU His Pro

Gl phe Gln 43

AsSp Cv¥s Tyr

AST

Ser

Gly P

Ley
365

190
Trp

Pro

A

1

—
tel

Ala
val
val
Gin
95

Pro
Asn

Ala

Glu

TYr
175
Pro

Ala

Ty

Mat
240
Giu

Met
Ser
1

320
Gly



18

473

PRT

MUS musculis

Hyaluronidase

Pro
val
ASD
AsD

ASD
165
Pha

val

val

Ala Gly

Met The Cys
340
The val Asn
355

His Gly His

Pro

NEN

Glu

Phe T

375
Cvs

Leu

Gly

[k
w0

£

Ala

Trp
Lys
Trp
360
Vs

Gly
345
Cys

Ile -

Pro s

A5

306ESEQ

1%
o

ala
Gln
AST

His

© Leu

430
Fro

MeT

5 ASP

val
Ala
val
Gly
395
ASH
ser
Lys

LYS

Feo
Ser
155
va'l

Mat

Thr
Gly
315
sar
ey
Gin

Arg

PClL L
Lay
Tle
Thr
380
Arg

Pro

Ala
Ardg
300
Glu Ser
Glu
Thr Gin
YT

ASN

Page 16

et U T
a5 o

o

val

Sar

Gy
430
Cys

[V
fir
5oL

Tyr
Ala
AT
phe
415
Thr

Alg

Leu
Mis
460

Sar

Ley

Ley
320
Ser
val

Thr

Ta Asn



<2 10>
<2 L1>
<212
<213>

70
he

RVRrS

roPro

Leu
Gly
ser

450
Ala

<2 20>

<223

<400

Met
1
Leu
val
His
65
Tyr

e

Tle -

ASD
Ala
ala
ASp

385
Gy

Ehe 1

Ile

19

412
PRT
Mus musculus

18

Met
His
Tirp
35

Pro

Gly

Tyr

Vo

Pro
Arg

Ser
195

His

Thr
Phe
Ada
gluy
275
ATy
Gly

ey

Mis

Gly
20
AL

Leu A

Pro
405

T Leu

i GIn

Tro

Leu

hyaturinidase

- 375

Ser
150
Gin
Met
Tro

Ala

Thr
230

Tle

Arg

" His

Gly
Ala
310
Ser
Thr
Sar
Gly
Ala

390
Thr

ala

Leu /

Lvs
Gin
Gly

455
Trp

His
Gln
375
Trp

et
Lel
Ala
40

Gly

Ile

Bro
Phe

475
AsD

Met
Gin
25

APG

Tle

185
Tyr

Tyr

Arg

Pro
Lau

265
Pro

Pro
345
Arg
Gl
Ser

Glu

Chey

235
Arg

Glu
Leu
Leu
Ala
315
Lys

va'l

Phe

ALY
385
Lys

PCL.
380
Lauy
Gln
Gin
Gly

Ser
460

Asn

Asn

Pro

His
220

irp
Lau
Ala
Ala
ASD
300
Gly
Cys
Ile
Gly
Lay
380
Cys

Pro

Page 17

THT
val

Lau
ys
ala

4435
Ley

Gly

Va

125
Pro
Met
Ser
Gly
Ala
205
Cys
ala
Pro
Phe
Tyr
285
ASD

Trp A

ASN
His
365
His

His

Pro
sar
YT
430
Ala

Leu

N

150

Leu
His
he
Pha
Arg
184
ys
His
Ala
Leu
AT

270
sSer

4

[
"’
e

™ = G
L
[ S W ¥ i

Gly
Gly

lau

Fhe

ASD
Arg
Pro
Glu
175
Thr
Gly

Ala

Ser

His
400
Ala
Gly
ASN

Leu

ser
400



<2 10>
<211>
<212
<213

<220

<223>

<400

Met Ala

1
Ser

Thr

val

The

20

435

PRT

SUs

405

scrota

fvalauronidase

20

Ala H
A

<k

Ile

3
e
i
—

s
f#5]

35
va'l

ASD
50

phe
Tyr
Gin

Lau

APy
Fro
Asn

Ala

115

Tro
130
Ile

ASD
Ya
2258
Ala Leu
Lys -

Ala

His Se
305
Tri

Lys

Sar

Thr

21
419
FRT

sus

<2 10>
<231
<212
<2 13>

Giu
Tyr

P

ABN

Ser
245
Ty

Met

Glu
325
ASD

=1
Pro
Ile

ey Ser
405
Cys Tyr
420

scrafa

Gly

Glu S

=
-3
e

=
W T
T T o

Pro

135

Ser
va'l

Met

&5 LA

R,
i B B

ASN
280
Arg

PO
AT

Arg
425

NS
B O
O 5

Thi
10

va'l
Trp

val

‘Phe

Glu
G0

Leu

rhe

FOSEQ PCL.TXT
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Ley Phe Leu Asn
val Leu Asn Arg
30
Cys Leu Lys Arg
45
val wal asn Pro
&0
Tyr Ser Ser Gin
75
Pro val rhe Gly
asn Arg Thr Phe
110
Ser Gly Leu Ala
Phe Asn
140
val Gin
155
Ala Gln
Leu Lys
o
Gly Gln
220
Lau Trp
235
Ala Leu
Asn Gy
Var Ley
oSer Arg
300
Ata Ala
315
Gl Sar
phe Tle
{ys Sar
Laeu pro o
380
Gly @y pPro Lau
395
Gin Met Ala Ghu
Thr Trp Cys Glu
430

Ley
15

Pro
His

Gly

Len

Arg
240
Asn

Vil



P

22
22

A

0
2
J

vy

kY

<400 21

Mat
Leay
va'l
His
Fhe
45

Ty

Gl

Ala

Tro

Gly &

385
Tro

GlL

Thr Met
Giy Cys
Leu Trp
2T
Leu Pro
His Gly
Fro Tyr
a val

rg Ser
115

22
449

PRT

<400 272
[

GIn

Pro

hyaluronidase

hyaTuronidase 3

Lau Gly
5

Gln Pro

Glu Ala

Asn Ile T

70
Gily Pro

Rattus norvegicus

Lys Pro Zhe Ser pPro

Ala His

Ala Gln

35

Lt
20
Gly

TV

val ser

Ser
40

3066SEQ PC

o

jo—=t
{

val teu Gly val
ala Pro Glu Arg

Cys Lys Ala arg

> Thr Ata Asn His

&0
Tyr Lys Ser Gin

Il
Ala His Asn Gly

ala arg Ala Ala

Gly. Leu alda val
125
Asn Trp Gly Arg
140
Gln

B
g val Tyr
5
]

val wval
Trp His
val Ile Asn val

His Gly His Gly
- 365
Phe Leu His Lau

380

2 Ser Cys Arg Cys

Arg Pro Glu Leu

Bro Asp Pro Cys
10
Leu Phe Leu Thr
val Ser Asn Arg
45
Page 19

Fro

Leu
30
Pro

ATG
335
A
Cys
Pro
Trp

Pro
415

Cys

Gly
400
Gl



Ala -
Ala
val
AR5
Ser
Gly
Cys

Mot

<220
<Zd 3>

<400

Met Arg
i

val ala -

T val Trp Asn

VaT

APg
Arg
50

Pro

Arg

ASD
Gly Fro
Tyr

Ala
115
Ala s Pro

Ala Trp arg

GTn Ary
165

Gy Leu

Giu ala Trp
195
Arg Leu
o Phe
Gin
Pro Ser

Met
275
sSer Arg

Pro Ser

Tle

Ser
420
Tyr

23

473
PRT
RAtLUS
hvaluroni

23

]
Phe
5 Lys
Glu Gly

Gy

noiveg:

ASD
val

Mat

Pro
150

Ser b

val

]
[l
n

Tyr

Pro I

ey
Ala
=
Phe

Pro

Trp
Val
Fhe
Giu

105
Latt

3GH05ED
Cys eu

Ala
75
Arg

val

Tyr
90
Pro val

Ala His

Sar Gly

Phie AN
155
val Arg
170
Ala

Met

ey

L.eu
395
Arg

Met

Trp

1

Thr
10
Thr

va'l
AT

Asn Ie

75
Asp Ala
S0

PCL.
Lys ASp
&0

AsH
Glu
Phe
ala
Leu
140
Trp
Ala
Gy

l.au

Pro
220
Cys

ASTH

Bro
Ala

Cys

Ala Lau

Pro Pro

Thr Gln
45
Phe Asp
60

Thr Thr

Ala Gly
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His

Gly
Gin
Gly

Leu

Alg

Pro

ToLeu

435
Phe

Gln

Giu
Thr
Ala
Ala
Tyr

&0
val



ASD led
Tro Gly
Ala Ser
45

val ala
465

<2 10» 24

<211 412

<Z12» PR

<413» Rattus norvegt

<220

-

«<?23> hyaluronidase

Z4G0> 24
Met Iie

Leu val

vat Leu T

Hig Leu
Phe His
65 ‘
TYr Pro
Gl Ala

e His

Thr

Gin

5 val

20
ASN

,_.
—nm
=

vat

Asp

Asn I

Gly
85
L.eu

Gly

Ala

Thr
470

cus

Pro
ASD
215
Giu
Ala
His

Ala

Arg

Ser
105
Tle

His
val

Ala

Phe Pr

Arg
265

Thr !

Pro
Phe
425
ASD
His

Leu

30655EQ

Ley
Gin
Arg
Ser
Arg
170
rhe

Leu

val
va'l
Cys

Il

2 Ty

Ada
230
Ala

Gly L

Cys
Thr
Pro
Ser
155
Ie

Met

Gly
Glu
Thr
Asn

Asn

Ley
Fhe
Alrg
His
Glin
Gly
ala

val
125

Lay

110
Pro
val
ey
Gin

Thr
190
Tyr

sar 7T

Ser
Tyr
430
Ala

Leu

Pro
Ala
Arg
val
Ata
175
Leu

Ley

1

Jt 7
TEW(D

]

e
Gly
Gin
Gly
Ile
g5

Gin

ASD

Ije

Trp



<2 3.0
<211
<2 12>

<213

b

<22

<223

<430

Mt
1
Leu

Ghy
ser
Let
Ley

Glu

Lys

Loeu
230

25

545
PRT
eryvetelagus cuniouius

PHZ0
25

Tyr
Ala
Gln
Ala
180
Gly
ATN
Arg
Pro
Phe
250
His
Ser

val

L
4%
3

ol
ek o 13
D

et
val

20
Ala

Ala

H=Y
[

Pro T

100
Gin
Leil
Gl
Tyr
Asn
180
Gly

Pro

Pro
Ala
Glu
165
Leu
e
Met
AST
Ser
245
Vai
Ala
Ser
Ser
val
328
Gly
Ty
Pro

Gy

Pro
405

iLys
5
Phe
A5
Trp
Asp

Lau
Tyr
Glu

Arg
165

His
Lys

5T

Leu
Ser
150
Glin
Mat
Trp
Ala

Thr
230

Ile -

Arg
Hisg
Gly
Ala
31

Sar
Thr
Ser
Gly
Ata

390
Thr

Phe
Gin
rhea
Asn

wet

Ty

&

Tyr
Trp
150
ile
Ser

ASD

H1s

Trp
135

Trp .

ey
Glu
Gly

sSer

Ala

His

Hig

phe -

200
Ash

val
Ala
40

Fro
et

Iie

Ley
126
Pro

Pro

Le
265
Pro

Leu

3066SEC P
Asn Tro

oy
13
o
=
]
CJ-\F.
<

1
o
o
24
=
1Y
o

-

pra val Ile
cly Phe Cys

Ser Leu Phe

75

& Phe Tyrp

roGly A

Gin His Lau

Asp Asn va

Trp Leu Arg
155

Gl L=u val
170

Giu Lys Ala

Gl Thr Lau

Tvr Tyr Leuy

2 ASD

Iws T
oy =i

wde

LN

Arg

Thr

Asn
Lys

Lys

¢

Lys
205
pha

Cys
Pro

Ley
400

Aryg
B8G
Ley

ATQ

va'l

jeag el

T =D
Soon

v

Phe
A

Cys



Phe

z,
fJ

f
e
1

— ~}
Ol e
LR -3

e

Lot
i

5

<210> 2%
<211 476

<212

w213

> PRT

<220

<223>

<400> 25

Mt
i
va'l
Gly
Pro
va'l
a5
Phe
A
Ley
Pro
Yal

145
Leu

Trp Thr
Ala Trp
Arg Pro

35
Arg His
50

Gin ala s

Tyr Arg

Glu Met

115
Ala Gly
Arg Asn

val aia

ovis aries

Gly
Ala
20

Phe

Lys

Leu
Trp

ser

hyaluronidase

Lo
I

~
.

Thr
val
Met
Pro
Arg
g5

Gly
Lys
Ala
GIn

His
165

val

Gly
Glu
val
Pro
AsSh
70

ey
Gly
Gly
val
ASD

150
His

Leu
Ite
295
Ya i
Tyr
Trp

ASD

ey

375

Cys -

aly
Gly

ASD

435

Thr

ASD

Pro
ASD
val
Ty r

280
Pro

Ala
LYS
Trp

40
ASpD

P Gly

Met

Ser
345
TV
Ala
Arg
Phe
Fro
425
CYs
Arg

val

Sar
505

Gly

306GSEG

=Y
Ley
250
Leu
val
ASD
ASD
Gly
330
Gln

Met

His
460

Leay

Thr
10

The
val
Lys
vai
Pro
90

AsSn
H1s
Glu
Ty

Pro
i70

Tyr
235
Ser
Thr
Arg
LVS
Gin

515
Glu

e
Ala
Pro
ASp
ASH
75

His
Gly
Tyr
ASD

ATg
155

Pro G

PClL.

Tro
ser
Asn
Sar

300
e
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)

£ Lt
LA

ASh

Leu

> ATG

125
A:"g

Leu

Arg T

Lys

Tvr

Ly
15

Pha
Cys

Phe

vVa
95
va'l
Gin
val
ATy

val
175

va't
Thr
Gly

ASp

Gly
His
Gly
Tep
Gln

160
Lys



Glu A

a Gin Tyr Glu Phe ¢

Thr Leuy Arg Phe val Lys

Tyr Leu Phe Pro Asp Cys

Thr Tyr Tar Gly Arg Cys

225

Leu Ser Trp Leu

Ley Gi

Trp Ala
245
u Gla Thr Leu Ala

phe Arg val aln 6lu ala

Ser ey

Ser Tr

ASND A
385

a Leu pPro val Tyr

iy Gly Leu Ser.Giu

oLl 3=
RNy i}
[ ]
- =
= 1
] fus

Pro Tyr Va

Gin €ys His

Ser
Leu
val
295

Met

a His Thr Phe Leu Hi

Pro Ser His Ala Pro Asp

435

ser Trp Ala ASp Arg ASH

<210=
<A1l
<22
<213

<220
<223

<400
Lau Ty
1

Ala se

fhe Th
S8r Va

50
Yy 5&
Asn Ty
Ata Al

Ite Ar

<210
<211
<212
<213>

<220
<223

PRT
OvV1s ariés

PH20 partial sequence

27
roval Arg Asn Arg

5
roval Glu Ser Pro

roAsp Gly Ser Ser
35

T Gly Glu Tle val
roLan Asn Leu Sar
70
r Ley Asn Thr Thr
85
a Lys Met Cys Ser
100

g

28

414

PRT

PONQo pygmasus

hvaturonidase 3

val
Lau
Thr
Ala
55

Leu

Lau

Phe
Phe

ASnH

Asp
val

Arg

Arg
Pro
Tyr
La
The
ASh

val

BQGGSEQ

Ala 4la
185
ATg Pro

Gly Ala

Met Gln

Pro T

Leu
105

Ary
A
Tyr
VER
235
Leu
Gly
ASD

Fro

2 Sar

315
Trp

POl
Gin

His
val
220
Sar
Phe
Arg
val

Thr
300

Thy 17

Gy

ASD

val
380
Ser
Pro

Phe

ASD

Arg L

Tyr

Gly

Ted SR
—
5]

]

CTXT
Phe

Leu
205
aln
Arg
Pro
ASN

His
285

Tyr B

<

ASD A

Tyr i

Ala
365
At
Fhea
Glu
ATy

Arg
445

5 Leu
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Met L

180
Trp

Ash

Asn

T ASh

va'l

Gly
110

fLey

Glu
415

Sin
Arg

Gly



<400 28
Met Thr Thr

ey Gly Cys
val Leu Trp

35
i Pro

Ala Arg Ala

Pro His Gly

Lew Ala Arg

Gln ala Phe vali

<Z2i0> 29
<2711 510
<212 PRT

<27.3> Macaca tas

<2Z23> PHZO0

Arg Lau
'y

P

aly Gln
Asn val
LEl ASH
GTn Asn

Phe Gly

85
Leu

Lelr Arg

Cys Pro

Lo
PR

Glu Gin

165
Met

Leu Trp

Mer Ala

Thi

cicutard

pet Gly wval Leu Lys
5

A
ter ser Giy val Ser

35

Cys Leu Thr Lau AS

Phe Leu Trp Ala Trp

50

e B

2 Asn val

nGlu FrooLed Asp

Gly

Gly »

Pro :

Ala
Met

Pro

Im gt
——I g

[N ]

TYr

J

ASD

ohe

T OASDH

215

Lat

Ata
Pro
ata
40

Gly
I'le
Gly
His

Phe

Ile

Phe
25
oo

3D663SED

val
10
val

Phe
10

Thi
Pro
G

Thr

" Ile

Ley
Pro
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ASD

Arg Gly
Tyy Lys
400
LVYS ASD
415
Asp Ala

TYr Ash

aagtggagta
tttoagagea
tgaattttyt
aagooococga
ctactatocty
gatttcctta
agacaatittg
Ctggaaacat
acaacttagt
g a*“tLCLq
tattatet
.@CutCaat
tgototiiac

50

120
180
240
300
360
420
480
540
500
580
720
780

acttceggtt
tCaagatgaa
aatatgygys

catggagact 1
coaagtgott

tertcaccte
acgtgoaaza
TTatageace
gtgtattger
accToaaatt

110

Leu

i
e
jont
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130 i ‘ 135 140
5 o oArg Pro Thr Trp ATa Arg Asn Trp Lys Pro
1
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-
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-
-3
773
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fa
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155
asp val Tyr Lys asn Arg Ser Ile Glu Leu val Glp Gin G
165 170 iy
val ¢in Leu Ser Leu Thr Glu Ala Thr GIu Lys &ta Lys Gin G
Glu Lys Ala Gly wys asp Phe Leu val Glu Thr Ile Lys lLeu Gly Lys
145 200 205
Lau Ley Arg Pro Asn His Leu Trp Gy Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asp His His Tyr Lys Lys Pro Giy Tyr Asn Gly Ser Cys Phe Asn

Thr Ala Lad Tvr Pro Ser Tle Tvr Leu Asn Thy Gin Gln Ser Pro Val
ala ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala I7e arg Val
275 280 285
vy Tle Pro Asp Ala Lys Sar Pro Leu Pro val Phe ala Tyr Thr
ie val Phe Thr asp Gln val Leuy Lys Phe Le
Leu val Tyr Thr phe 6ly Glu Thr val Ala Leu Gly Ala ser Gy Ile
val Ile Trp Gly Thr Leu Ser Tle Met Arg Ser Met Lys Ser (Cys Leu
Lau Leu Asn Asn Tyr Met Glu Thr Tle teu Asn Pro Tyr Ile Ile Ash
‘ 355 360 365 )
val Thr Leu Ala Ala Lys Met Cys Ser GlIn val Leu Cys Gin Glu Gin
375 380 _
Aspn Trp Asn Ser Ser Asp Tyr Leu His
Gly Gly Lys pha T
Gln Phe Ser Glu Lvs
Lys Glu Lys Ala Asp
> Ata Asp Gly val Cys
450
slu ¢lu Pro Gin Tie
Thr Met Phe

Ser iey

51
509
PRT
Homo sapiens

AAA

RS RS R |
e b e
L3 P e O

A
ARV,

A
[ IS

W
by

RN W
by

A

pracursor PHIO variant L49%9w

400> 51 _ _
Met Gly val Leu Lvs Phe Lys His. Ile pPhe Phe Arg Ser Fhe val Lys
i 5 10 15

ser Ser Gly val Ser &ln Ile val Phe Thr Phe Leu Leuy Iie Pro Cys

20 25 30

Cys Lau Thr Ley Asn Fhe Arg ala #ro Pro val AsSn val Pro
35 40 43

phe teu Tro Ala ;1u Phe Cys Leu Gly Lys Phe

g

1
—
o
o
3
a

=

D
Asp GTu Pro Leu Asp Met Ser Leu Phe Ser Pha Ile Gly Ser Pro Arg
p n g
70 i 75 80 -
y Gin Gly val Thr Ile Phe Tyr val Asp Arg Leu

05 ‘
le Asn Ala Thr

e
Gly Tyr Tyr Pro Tyr Ile asp Ser Ile Thr Gly val Thr val Asn Gly
100 105 110
Gly Ile Pro &In Lys 11 Leu Gln Aszp Hig Leu Asp Lys Ala Lvs
115 120 125
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BO6GSEGQ PCL.THT
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val
130 - 135 144
Tle asp Trp Glu Glu Tre Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp val Tyr Lys Asn Arg ser Ile Glu Leu val Gin GIn GIn Asn
165 170 ' 175
val Gin Leu Ser Leu Thr GTu ala Thr 6lu Lys Ala Lys GIn glu Phe
180 185 180
Glu Lys ala Gy Lys asp Phe teu val ¢lu Thr Tle Lvs Leu Glv Lvs
135 200 205
teu Leu Arg Pro Asn MHis Leu Trp Gly Tyr Tyr Ley Phe Pro Asp Cys
210 215 - 220
Tye Asn HIE His Ty Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
val Glu Ile Lys Arg Ash ASD ASp Leu Sar Trp Leu Trp Asn &lu Ser
245 250 255
thi Ala Leu Tyr Pro Sar Ile Ty Leu Asn Thr Gln Gin Ser Pro val
280 265 270
Ala Ala Thr Leuw Tyr val Arg Asn arg val arg Giu Ala Ile aArg val
275 280 285
ser Lys Ile Pro Asp Ala Lys Ser Pro teu Pro val Phe Ala Tyr Thr
280 : 295 300
Arg Tie val Phe Thr asp Gin va'l Leu Lys Phe Leu Ser Gln asp Glu
305 310 315 320
tew val Tyr Thr Phe Gly &lu Thr val ala Leu Gly Ala Ser 6ly 1le
- 325 320 335
val Ile Trp Gly Thy Leu Ser Ite Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Lay Lau Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ils Asn
355 3690 365
val Thr Ley Ala Ala Lys MeT Cys ser Gin val Leu Cys Gln GTu ¢n
370 375
Giv oval Cys ABD
385
A5 PrOASD
Phe Tyr Lys 51
43 445
val Lys Asp Thr asp Ala val asp val Cys ITe Ala Asp Gly val Cys
450 455 460
Tie Asp Ala Phe Leu Lys Pro Pro Met &luy Thr Glu s¢lu fro Gn Ile
465 470 475 430
Phe Tyr Asn Ala Sar Pro Ser Thr Leu Sar ala Thr Met rhe Ile val
485 450 195
Sar Iie Trp Phe Leu Ile Ile ser sar val ala Ser lLay
500 505
<210> 52
<214» 65630
<212> DHA ‘
213> Artificial seguence
<220>
«223> HZZ4 vector
<400 52
tcaataltigy ceattagoca tatiattcat tggttatata geataaatca atattggota 60
TLggocattg catacgttgt atctatatca Taatatgitac atttatattg gotcatgtoo 120
aatatgacog ccatghtrgge attgattatt gactagttat tazatagtaat caattacgog 180
gtcattagtt catagoocat atatggagtt ccgegttaca taacttacgg taaatggecoo 240
grotggotga cogoocancy accooogeoe attgacgtca ataatgacgt atgitocoat 300
agtaacyLca atagggactt tccartoacg '““tgggtg gagtatttac ggtaaactgc 360
ccacttggoa gtacatcaag tgtatcatalt gocaagtceg coooctattg acgtcaatga 420
CgyTasatgyg CoCgoctgac attatgocca gtacaltgacc ttacgggact troctactig 480
gragtacate tacgiatiag teavtogerat taccatogtg atgogorttt ggoagrtacac 540
CRATEUOCGT ggatagougt ttgactcacy gggatrticca agtctccace ccattgacgt 800
caatggoagt TIgUtttgge accazaaatca acgygactit ccazaatgtc gtaataacco 660
COoCCCgity acgoanatagy ﬂtquaGch tgracggtgy gagetctata taagcagage 720
tocglttagtyg aaccghcaga tcactagaayg ctittattgcg grtaghitatc acagttaaat 780
tgoraacgca groagtgott L_gagwcaac agtetogaac TtaagQTgca gaagttagte 840
gtygaggcact gugeagataa gualtcaaggt tacaagacay gtttaaggang accaatagaa 900
artyggctty tcgagacaga gaagactott gogtitoiga taggeaceta tiggrtoriac 960
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agogrgacac
amctacttac
caggaccact
ccggtgagey
gtatcgragy
tegotgagat
atatacttta
trtrtgataa
accocogtaga
gerigcaaac
Caactorttt
Tagtygtagec
ctecrgetaat
tggactcaag
gracacages
tatgagaazg
gogroggaac
grootgrogg
gorggagect
CottTtgc
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cacgatgoct
tCtagortoe
TCtgogetay
tggatctoge
tatctacacy
aggtgoctea
gattgattta
torcatgacc
AAA0ATCAAR
adaaasacca
tCcgaagyta
gragitaggc
cotgttacea
acgatragtta
cagcttygag
cgocacgott
aggagageyge
gtttcgcceac
atggaaaanc
tCacatgyot

MUS MmUSCUIUS

rofolate

Leuy Ast
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20
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Phe Pro
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r R

val
165
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gragcaaigg
cggeaacaat
goootteogg
ggtatcattg
atggggagrto
crgartaagc
asacttcatt
aaaatceort
goatCtroTt
cogctaccad

caccacttca
grggotocty
coggataagg
cgaacgacct
ceogaaggoa
ACHangIRge
cretgactty
QCCagraacy
cgacagatcr
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val

> Tle

¢ ofre

Phe

Gl
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[52
4]
-

Val
120
The
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Lot e 35 v

3
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=

Sequence

His His His His

¢
tificial sequence

J066SEQ
caacaacgry
taatagacty
crggetggtrt
cagcactagg
aggcaactat
attggltaact
ttiaatttaa
aacgtgagtt
gagarcoLit
coglggrtiyg
goagagesea
agaactctat
ceagtggega
cgragoggre

acaccgaact

gaaaggcaga
TLccaggyggy
agcgtegaty
cggoothtty

val Ser
10
Pro

Ala

Pro

Met

Lys
155
Gln Glu
170

ASD

Page 51

PCLLTHT

gcgcaaacta
garggagycg
tattgetgat
gecagatagt
ggatgaacga
grcagaceaa
aaggatcrag
Trtocgticcac
ttTtctgege
trigoeggat
gatacraaat
agCaccgoct
Taagtogtgt
ggdactgaacy
gagataccta
caggtatoce
adacgeerag
Trigtgatge
acggriccty

140
Tyr Lys

Glu

Fod

rtaactggey
gataazagtty
aaatcotogag
aagceotooc
aatagacaga
grrtactcat
gtgaagatoc
Tgagegtcay
gtaarctget
caagagotac
actgtrotic
acatacctoy
crtaccaggt
gggggttcgr
cagogtoage
graagrggca
tatctttata
tegTCagygy
gootttioot

Gly Iia
-1

L:)
Phe

aln

5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
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6180
6240
6300
8360
5420
5480
G554

6600
6630
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sapiens

MRNA
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gtagagacta

tttecggatt
tagasataa
catroatrr
LCagy
LTgLatara

i

CC?G**

HMo

C-te

<400

Ltgdtgabcc
cegyggeaagy

raatcacagy

L“Oataddqf

ACAAGAATAY
ccactgagaa

taaaatiggy
gttacaacca
aangadatyga
ATCTgaacac -

aagccatcay

sapiens

rminal
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agtaactgty
taagaaagac
ggaagaatyg
grcratigas
AYCARRACAR
aamattactt
tcactataay
tyatcteage

r}damtct

Latqafﬂaqh
tcaacrtaay
paatTitct
tgatgraaaa
Trrtctaaaa

cleaved

3086580

TTLTETgrLy
aatgoaggas
ATTACATITT
AQACCCACTT
TTOYTICagce
gaatlttgaaa
CgacCaaatc
IFRCOCHOTT
tggtigrgga
cctgtagctg

rogaatt
araggtagaa
gaaaaatitt
gacactgaty
cotooncatog

from

soluble rHup

PCLUTXT

Ttgttaaate
tgactctgaa
atgeeccaaq

toccooagaa ¢
atatgocagt

gogcaagaaa

aaCaaaatyl
aggragggaa
ACTTOTOgOy
acaatggaay
ATOAARGCAT

ctacacrota

R2dagrCe
aatTC

T#tr
FT

quftjafgu
agrttcacagt
attgcagctyg
ctgtigatgt
Agacagaada

?m

At g

agacaat EL
Ctggnaacci
araactt“gL
ggatrtootg
Ttattatcrt
Ttgortoaat
tgctettta

tgtgogcaat
actieoggtt
tCaagatgaa
aatatgygua
& Catggagact

ToLECaccTo
acgtgoaaaa
Tratagoacc
grgtattgct
acctraaatt

H20 aa

Aso Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro ¢ln Ils Phe
1

Ty

58
16
PRT
Homo

sapiens

el

Pro

Met Glu

i0

peptide cleaved from soluble

™
10

[
o
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gy clu pro 6in Te

15

rHUFHZ0 aa

le Phe
15

&0
120
180
240
300
360
420
4380
540
500
660
720
780
§40
G500
980
10620

1260
1320
1380
1440
1449
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<Z210> ]
<212>
<Z233>

<2 20>
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bt L0
Uiip

PRT
Homo sapiens

306G3EQ PCL.TXT

C-terminal peptide cleaved from soluble rHuPH20 aa

431445

59

Asp Ala Phe Lys Led Pro Pro Met glu Thr 6lu ¢lu Pro Gln
1

<2 10>
<2 11>
212
<213

<2 20>
223

<4
Al

Ui

pa
-
=
>

10
1L
12
iz

<400

00>
noAT

61
1

o
2

60

14

PRT

Homo sapiens

C-terminal neptide cleaved

431-444

&0
a

i)

PRY
Homo sapiens

6z

12

PRT

HOmMo sapiens

C-terminal peptide ¢leaved from soluble ruupHZd aa

431-442

62

10

from soiuble r-

T
CLRd

~Z
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr 6Tu Glu
5

10

Asp Ala Phe Lys Leu Pro Pro mMet Glu Thr 6lu Glu
1

<2 10>
<211
<7 32>
<2 13>

<2 20>
<223>

<4 00>

ILU Asp Phe Pro A a Pro Pro
A a Trp Asn Ala Pro Ala Glu

Pro Asp Leu arg Leu Phe Ser val
35

5

63

520

PRT

Ovis aries
FH20

63

20
40

Leu

10

10

1iPH

Pro

Ile ser Asn Thr ser
arg Cys val Lys Ile phae
23

Lys Gly Ser pPro Gln L

45

20 aa

Phe Lys Leu Pro Pro Met Glu Thr Glu Glu 2ro 6in
< .

PO gl

Phe

"

N

Ile
i3

Lﬁ‘i.!

Leu

ser



3064SEQ PCL.TXT
Thr Gly Gin phe Ile Thr Leu Phe Tyr Ala Asp Arg Leu Gly Tyr Tyr
50 : 55 60
Pro His Ile Asp Glu Lys Thr Gly Asn Thr val Tyr Gly Gly Ile pro
55 70 75 80
Gln Led Gly Asn Leu Lys Asn His Leu Glu Lys Ala Lys Lys Asp Ile
g5 50 g5
Ala Tyr Tyr Ile pPro Asn Asp Ser val Gly Leu Ala val Ile Asp Trp
100 105 110
p Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
5 120 125
TYr Arg A y Leu val Leu Gin Lys Asn #ro Gla Ley
1340 5 140 -
Ser Phe Pro Glu ala Ser Lys Ile ala Lys val Asp Phe Glug Thr ala
145 150, 155 180
Gly Lys Ser Phe Met Gln Glu Thr Leu Lys teu Gly Lys Leu Leu Arg
165 170 175
L ' Leu Phe Pro Asp Cys Tyr Asn His
1 185 190
ASn Tyr ASnD G ‘ Ty Asn Cys Ser Asp Leu Glu Lvs
195 2060 205
Arg Arg Asn ASp ASD Led Asp Trp Leu Trp Lvs Glu Ser Thr Ala Leu
210G 215 220
Phe Pro Ser val Tyr Led Asn Tle Lys Leu Lys Ser Thr Pro Lys ala

£

iU Asn T
M

g Glu ser val G
5
I

Pro Asn His

Ala phe Tyr val Arg asn Arg val Gin Ata Tle Arg Leu

S
s

. J
Tie Ala Ser val glu Ser Pro Leu Pro Phe val Tyr His arg Pro
260 265 270
val phe Thr ~ ( i ; Gly Asp Leu val
275 280 285

val @ | ’ ar Gly Tle Ile Mat

<

};
i
o
&
W
L
5=
3
%]
HOl
3
=3
-y
—]
4
3
-
Ito
£
W
]
e
oY
—l
b

ASn Ser
290 285
Trp Gly Sar ey

[V ISR T

w (e
3 O

T

n

=

~

[§H]

[

L

o

]

[

m

ol

o3

=

Y

4

[VER
o L

[
s

W
e
1
=i
<
(RN
i)
3

s GIn Trp ASn Ser Ser Asp Tyr Leu His Leu Asn Pro Ile
355 360 365
Met Asn Phe Ala Ile GTn Thr Gly Lys Gly Gly Lys Tyr Thr val pro
370 375 380
Glv Lys val Thr Leu GTu Asp Leu Gin Thr Phe Ser Asp Lys Phe Tyr
1

Thr arg L

Cys Sar Cys Tyr Asn Ile Asn Cys Lys Arg val Asp
Asn val His Ser val asn val Cys met Ala Glu asp Ile cvs I
420 425 430
Gly Pro val Lys Lau Gin Pro Ser asp His Ser Ser Ser Glin Asn ¢lu
435 440 445

Ala ser Thr Thr Thr val ser ser Ile Sar Pro Ser The The Ala Thr
450 455 4

Thr vat val Ser pPro Cys Thr

Lys val Arg Cys Leu ¢lu Ala Ile ala Asn val thr ¢In Thr 61y Cys

Gin Giy val Lys Trp Lys Asn Thr Ser Sepr Gin Ser 6ln Sepr Ser 7le
500 505 510
Gin Asn L

b4

474

PRT

Bos Taurus

o

AN AAA
[ RN A NN N

Bt e
VOV VY

AA
ER RN
by

[ RS

Y

WD T B et

PHZ0
64 N . - -
Gly Met Phe Arg Arg His His Ile ser Phe Arg Ser rhe Ala Gly
5 10 15
r Ser Gly Thr Pro Gln ala val phe Thr phe Leu Leu Leuy Pro Cys
20 5 30
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ASp
val
val

45

<210

Lvs Asp Val

Pro Gin Leu

» Giu Thr Ala

195
2l Ley Arg

Gln Asn ala

L

Leu Sar vs

Ala Arg Pro

Tle Tle Met

240

Met Asn Leuy
355

Asn val Thy

iy Gly val
Leld Asn Pro
Thr val pro

420
Tyr

H B g
el 2 25
0w dh

o)
e
L]
]
—
W
g
in
s

= 05

211> 517

13> Ovis aries

= PRT

> PHZ20

> 65

Phe Arg Ala
Asn Ala Pro
laL @Pg ey

Gin Phe I'le

Leu
Cys
Met
Gy
Cys
ASTI

AT

)
e
as)

Fhe

Thi

Tyr

Asn
150

ARG

Pha ¢

Lys

His
230
ATG

Pro

S

His
215
ASD

TG
s

ala

Pro

ey
360
Lys
LYS
Ala
Thi
Tyt
440

ser

e

LYS
40
Tyr

Pro

val

Pro

ser

ala.

185
Met

Trp
Pro
ASD

Tyr

SRE
5

Gly

ASTY
345
Asn

Mey
His

ile
Ley
425
Ser
Va'l

Pro

2]
[
=

0y
e T nd

Ala

Ay L

3066SEQ

Pro
Gl
Phe
Thr
90

Lys
Lys
ASh
Thr

val
170
Ser
Gin
Gy
Thr
Leu
250
Leu

L2
Arg
Ser
75

Leu

Thr

Thi
Ile
Fro

ATG

Bhe
Gin

Ley
&0

Pagea 55

Gln

Cys
445

Met

ASD
Asn
Gly
ala
Thr
110
Glu
Gly
Asnh
Lau
LV
160
Lys
ohe

ASH

Y

A

Thr
ATG
Ser
ASD
a5

Val
Lys
Leu
Tro
Gln
175
val

Leu

Lys

G

Trp
15

Pro
Ala

Tyr

Ser
ArQ
Pro
80

the

el
400

Lysg
Ser
Arg

ASH

Ala
Pro
Thr

Pra



ASD

AST

oA oY

Ly I —d

5w
1

2

1

=

i)

-

W

=

Lait
Tro

Thr
515

66
1620
BMA
ovis

<21
<21 1>
<212=
<213>

<220
<223

<400> 656

Uyttt
cototgggoo
totgagactc
attatttiat
tgtatataga
agacattgos

2 PP

roval

Glu

Leu

1066
Pro

Ser
Ala

Met

au

AL
245
ser

Ala Asn
405
AST
42

l.au Glin

Thr wval

Cys Thr
Ala
485
A5N

Giu

LYS
500

Thr Tyr

aries

tgotrgacto

tggaatgooco
trTCctctgtagd
grtgatagac
ggaatteces
tattacatac

Thi
51u

=
kv

I06HSED
val Tyr

75
Lys Ala
90

Ley

Ty

105

e

Lew

200

Gin
Pro
i
280
ey
Led Thr

roLley Asn

encoding sheep PHZ0

tggacticag
cagetgaacyg
aaggaagoes
ttogetacta
agttgggaaa
casatgatag

ASN

Gly £

Ley ’

Trp
Gn
val

Leu
170
Pro

Phe

LYS
410
Glu
Zar
Pro
Ser Pro
475
Thr Gln
490

Sar Ser

aAQraccocet
TTgratiaaa
CCaaaaaagt
Tocteatata
Crtaaaaaat
CyTogyctty

TXT

Gly
Lys
Ile Asp

Lvs
125

PG

croatttcaa
arctitaaac
gotacgggac
gatgaaaasa
catttggasa
acggltoatiy

Page 56

Pro

Ile

Pro Gly

Tyr Cys
400
Lys ASR
415
Glu Gly

Glu Ala

Thr Thr
wval
480
Gly

Lys

Gln
495

vy

Iie Lys

acactictrt
tacctocaga
ArtrrLatoac
Caggeaacac
AagCCasaas
actgggazaa

50

128
180
240
300
360



Crggaggoct
tgagttggtt
agtooatttt
acTtoggooa
Taacgagoo:
cgactyggrtg
aaaatctact
gtctaaaata
Tactgatggy
cottgetota
gcaatcrtge
cgtcacoots
adggaaacaa
aactgagaaa
grtototgat
tataaaaaat
tytgaagtta
cagcagtatc
gtocoocctgay
grtgtcaaggt
TCaaacaacs

<230
<211
<232

PR
e N

67
793
FRT

Arthr

R

220
223
D0 67
t Thr Arg

Gy Lau

Lay Ley
260
Ley phe

acctgggeaa
ctgcasaaan
gagacageag
aatcactrat
acttacaatyg
Tggaaggaar
CCA3A30CTY
gegagtgtty
tcttcaacat
ggrgectetg
atgaacctag
gcagccaaaa
tggaaticaa
gogtggaaaat
aaattrratt
gricatagty
caacccageg
tcaccetota
tgcctcaaay
gtiaaatgoa
Tatiagaata

ohacter

Giu Phe

M

2 Lel
0

NI RS

Lau
245
AsD
Gly
Gly
Thr
A Asp

325
s ASD

sp.

gaaactgygaa
ATCCACaACT
camagagtir
goggrratia
gaaattgoto
peactgoect
cottetatgt
azagtecact
acotttctca
goattataar
gcaatiactt
Tgtgcagoca
gogactatot
acacagtacc
geagtrgtia
Traatgratg
atcattoctc
ctacagoeac
tcaggtattt
3gascacthc
tazattcagt

Ala

Pro

rhe
Lauy
280
Ala
1y
Arg

Thr

S

SR N

Arg
Ala
Ada Gly
ASD

105
Ala

Ser phe

Ala

iy
D
]

Z0BGSED
acctaaagat
cagtticcoa
catgeaagag
TCXTTTTCCT
Tgatttagaa
tttccetict
tegtaategt
Loyttt
gggtgacctt
gugggocagt
gaacactaca
agtgortige
tCacctgaac
toggaaagto
Tgrcaacate
tatgygcagaa
tagecagaat
cacagratcr
guaageoate
cagtcagtca
gcttatazaa

hvajuronan Tvase {strain FB24)

Ala
10

Gly

l.et

°ro

vl

i e

val

Lys

Ley

ASD
75
APy
a0
Ley

val
Thr
2 AP
Glu
Leu
174
Arg
Gin
Arg
AsSp
Glin
250
Gin
Thr

val

CATY
330
The I

PCLLTXT

gtttacaggo
gaggettcca
Actttaaaac
gattgttaca
aaaaggagaa
grttattiga
grecaggaaqy
gtatatcacc
gtgaattcgy
cteaatctaa
cltgaatcott
cacgatgaay
ccaatgaatt
acacttgaag
aactgtaaga
gacatitgta
gaggeatcta
ccatgtactc
gccaacgtea
agrtatrcaaa
adaaaaanaa

5 Gly A

ASD

G Lvs

-

Leu
A a

Thr

atgagltorgt
agatigcaaa
Tgggaasatt
atcataatta
atgatgatct
atatcaagtt
ccattcggtt

tocagtttt
ttggtgagat
gootaactat
acataatcaa
gaghtytytac
trgocrattca
Acotgrasac
agagagttga
TagagyeLoe
craccaccgt
ctgagaaaca
CCCaaataggy
atartaazas
24342323233

Ala
His
240
Asn

Tyr

270

LYS
Sar
Met

AP

Phe
ASp
320
Ser

lL.eu

420
&80
540
500
660
720
780
840
800
260
1020
1080
1140
1200
1260
1320
1380
1440
1540
1550
1620



J066SEQ PCLLTXT
340 345
Arg Ala val Asp Pro val Thr ala arg Arg Tr
355 380 36
Cyvs Lau Ala Trp Ile Asn Gln Asn Arg Lys Ala Pro T

370 375 380
Ala ely val ¢ly arg Thr ala Leu val Lys Glu Leu Leu Ala Met Gly
385 390 495 400
iew Thr ¢lu Thr asp Leu Pro Gly Gly Bis Tyr Leu phe Pro Ala Met
405 410 415
AsSp Arg Thr Met Wis His Ser GIn Gly Trp Thr Lew Sar Thr Ala Met
428 425 430

Ala ser Ser Arg Ile alta Trp Tyr ¢lu Cys Gly Asn Gly Glu Asn Asn

BRYA

T g
©e

Ser Leu

Leu Ala asp

Arg Gly Tyr #is Thr Gly Ser G1y met Thr Tyr val Tyr Asp Gly Asp

ey Gly Gln Tyr asp Asp Ala Phe Trp ala Thr ala Asn His Cys Arg
465 470 475 . 480
Lew Pro Gly Ile Thr val Asp Thr Ser Ser Leu Pro Asp Lys val §iu
) 485 490 495
Gly Glu Trp Gty Ala ala Thr Pro Ala asn 6lu Trp Thr G
: “
Ala Tyr Gly Asp val ala ala val 6Ty Gin His teu I
Gly Thr Gly ieu Thr ala arg Lys Ser Trp Phe val s
530 ] o835 540
val Cys Leu aly Ala Asp Ile Arg Thr &

Giu Thr val val Asp His Arg Asn Leu

Asn Tye Ala Thr Lau Tyr Phe Asp His Qiy His Glu Pro Glu Ala ala

yroLeu val Ala Pro Gly ﬁ a Ser Aia Ser Metr Thr Ser

y Gin ser Pha HWis Thr val Leu Arg Asn Asp Glu val
Ada aTn ala val tys Phe yS
o

Tro Arg Pro Gly Thr val Gly Asp Leu ala Lau

705 710 71

U val Gly Asp arg Leu Se

Ser Gly Pro ala Cys
Tie ala val Ser Asp

Ser Thr Ley Thr Leu Arg Led Lys Thr Lvs Arg

740 a5 750

Phe Bhe Arm e 1le ¢lu Gly GIn Gly Ala Ser Leu Ser His ¢ly Ala
75 760 785

Asp Gly Phﬂ Thre val Leu Glu val asp The ala Asn His Ala Gly Arg

770 775 780
Thi Lys GIn IThe Glu Leu Ser Ala Glu
7EE 790

0> €8
1= 557
2> PRT
3= Bdellovibrio bacteriovorus

> hyaiurconan lyass

<A00> BB
Mat Thr Lys Phe Fhe Phe Leu Leu Thr Leu Ile Ser Ala Thr ala rhe
1 5 10 15
Ala Gin Ser Glu Pro Asp Tro Thr Ala Gly val pro val pro Pro Gly
20 25 30
Gly Arg Ser aAsn Ile Tyr Sar Trp Asn Asp Phe asp Phe ¢in ala Thr
35 40 45

Leu Asn Lys Gly Lys T1e His ala 6ln val Tyr Pro val Thr val Thr

Page 58



Gly
G5

AsSn
Ser

Lys

ASnD
145
AEN

Ala

s Gy Gly

50
Met Leu Pro Pro Tyr
s

Sar Asn Pro Leu Arg
Gly Phe Arg Ser phe
100
et Glu Asn
Arg Pro Asp
Ta Glu Gly Phe

ey Phe Gly Lys Thr

asn Glu Phe rhe Ile Lo

180

His Ile Phe Gin Ala

val Glu Ser Lys

AAAAA

Lag Giy Arg Ala Lys Al

Lys Cys His Gly His
370

val Leu Ser Ala Ala
Gl Lys Thr Pro val
Gly Met Lys Sar teu
Asn Giy Ile val Ile
val Gly 1le Trp Ala
450

Asn Leu Cys val Leu

Tyr Ser Gly Glu ala

Glu

Y W T
ed fond d
maunn
o

ASD
53¢
Asp

=
W
._{
ey
3

Asn Ley

> (9

<211> 813
<21Z2» PRT

13= Propionibacterium

<220
<223> hvalurochan Jyase

<A00> 69

Met

Phe Gly Thr pro ser

3

3]

—
=

Gy b Lt
DD

=

T <A
R
o ow

-
—
w
;
3
oy
=

L&y Asn

Thi Arg
520
Lys

-

Gin

M uih

e VAR

2CNes

val

Ile

val

Lys

Leu

v oVal

ey
425

Z

Gin

Pro

Lys

30665EQ
Arg Arg
75

Gin Ser
50

Lett Lys
val Tyr
Gly Phe

Cys Ala
155

Met Thr

170
Lys val

Ala Thr

Lys Ser

ey Asp
Lys Tyr
ero fle

Ley His

315
Glu Leu
330

Phe Tyr

410
ASN ASD

Glu Gly
Tvr Met
Ala Lys

475

ASH Thr
4490

Thr Pro

Pro Gly

Gly Lys

Lay Gin
555

PO T

60
Leu

Leu M

Fne

Asn
380

- vall

Asp

Tyr
His
450
LYS

ASD

Met

Gl
540
Thr

Pro
Gl
val
445
Asn
Arg
Tyr
ala

Gly
525

Ite i

Leu

e
His
Phe
Leid
190
Glu

Leu

ASD

Tro
510
ASN

Arg
415
Ser

Pro

ser

Ser
Phe
485
Lys
Mert

Ser

Lys
80

el
His

Pro

g Tyr

400
Arg

Lys

Pro

Ile
480
Ser
Thr
Gly

ala

Arg ATg Thr Phe Leu Thr ala Ser Ala Leu
Fage 59



roval Thr asp Ala Ile Ala

, S Ta Leu Cys Glu Arg Trp Ile Asp
25 40 45
le Thr Gly Arg Arg Ala ATa arg Thr Ser Asp Pro Arg Ala Arg

Ile Tie ala Lys Thr Asp aArg Lys val Ala Glu Ile Leu Thr Asp
55 ‘ ) 70 75 a0
cHale ar Sar Arg Gin Thr val Leu Tle Ser Ala Asp Leu

er Pro Phe Ile Thr Lys Thr ala arg ala fle Glu

Ser met Cys Ala Trp &la Thr pro Gly Ser Ser Tyr His Lys Asp
Pro Glu Cys Tle Glu Gly Leu Arg Asp Phe Cys Arg
13 135 140
AT Gln Asp Glu Tyr Giy Asn Trp Trp Asp Tro
: 5 160
u asp Gly Ala Ser arg Ala val aAla asp 1 Met Cys Ile Leu His
i65s 17G 175
ro Glu val Met Ser Ala Ala ala ala Gly Ile asp

- ProoAsp Pro Trp Poe Gln Gin Pro Ala Ser val Lvs Pro

e
) —
N

Q
I
.
™
=S
—
fu
!
o
P
-5
K}
=
=7
o

His Leu Ser Glu Pro ser

Ala ala Lys Ala arg pPro val pro Glu Ser Ser Thr Pro Ser Tyr Phe

Ala ser Met Asp Arg Leu val His Arg Thr ATa Asp Trp Leu Ile Thr
420 425 i 430 i
val Sar Asn Cys Ser Asp Arg Ala Tro Tyr Glu Tyr Gly Asn Gly

Glu Asn Glu Trp Ala ser Arg Ser Gin Gly Met arg Tyr teu Leu
450 455 460 h
Leir Pra Gly Asp Met Gly Gin Tyr 6¢lu Asp Tyr Trp Ala Thr val

Ser Thr Pro Leu Lvs

arg Ala val Gly ala ser Trp ala Ala Lys Thr Pro Thr Asn Glu Trp
500 _ 505 _ 510

! AE] ia Ala arg arg Leu Trp val cly Leu
530 535 540
asp Ala Met val Glu Leu Thr Thr Asp val Thr Thr asp Ala ser

Towal gTu His Arg Lys val ala Ser Ser Ser Thr
5 570 575
Lys Leu teu val p Gly Asn Arg val Ser Ser ala Thr Ser Phe Glin
580 585 590
ASH Pro Arg Trp Ala His Leu asp Giy val Gly ¢ly Tyr val phe Ala
58% 60{ 605
Page 40
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Thy

> 70

= 1072
= PRT
> S'CY"@ID'EOCDCCUS

Asp
Asn
Tyr
Leu

660
Pro

P Gy

By

ser
BG5S

»
v
n

r_
(%
o8

Glu
Ser
Gly
G
Lys
155
Gl

LyS

Thr

Thr

Glu

5t

G
et U
D

agal

> hyaturonan jyase

act’

sar
Thr
135

Ser

ASN

aa

Arg

Lys
His
120
Ala

Leid

Pro

ASN
280

ser

30565E0

Ala
Lys
Thr

650
Arg

The

Gly

PCL,
AT
520
Ata
His
His
Leu
Ley
700
Ala
Arg
LysS
Thr
e
780
Leu

Arg

o
@3]
Jt

TAT
Lys

ASD

ASp

Thr
Arg
685
Thr
Thr
Glu
Arg
Ala
765
His
Ala

Ala

Pl A I g
o
—d

Mat
ASH
Lys
Cys

af

i)

G
LA Lot -l
T O

val

Ard

Ala

[
oy s

Gl

ser
ASD
Gln

110
Trp

=
]
(G

Phe
Tyr
Phe

150
Ser

2 Ty

Glu
LyS
Glu
270
Ala

Gly

AN
Thr

Ser

jrg}

in
Arg
Gtu
175
Leu

Glu

LYS
Gly
255
Glu

ASD

Gly

Trn
Ile
£40
val
Leu
Ala
Pro
Gly
720
Asn
Ley
His
Thr

val
300

Arg
Gly
160
val
AP
Met
Pro
Gly

240
Pro

i
o
-3

Tyr

Tle
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i b enm
oV

w

3066SEQ PCLLTHT
Tyr Bro Asn Ala Thr Giy Ser Thr Thr val Lys Ile Ser Asp Lys
310 315 320
e Lys Glu vai pro Leu Ser val Thr aAla ser Thr
5 330 335
-

Gly Lys Tle I
3
Asp Lys Phe Thr Lys Lau Leu ASD Lys Tro As Thr e

-
i

i

3
=2
173

©
—t

(=¥
Iu
o
(o)
N
(W3
okag
R W s H)
o

Asn His val Tvr asp Thr Asn Asp Ser Asn Met Glin Tle asn
§)

Lys Leu Asp Glu Thr asn ala Lys Asn Ie Lys Thr Tle Lvs Leu
370 375 380

Ser Asn His Thr-Phe Leu Trp LyS ASp LeU ASD ASH Leu ASn Asn
390 395 400
£Ya GIn Leu The ala Thr Tyr Arg Arg Leu Glu Asp Ley Ala Lys

ITe Thr Asn Pro His Sar Thr Tle Tyr Lys Asn Giu Lys Ala Tle
420 425 430
Thr val Lys Glu ser Leu Ala Trp Leu His Gin Phe Tvr Asn

Asn Lys Asp Tie Glu Ghy
450 455 _ 460
val Pro Arg Ser Ihe Thr Ala Thre Leu aTa bLeu Mat Asn Asn Tyr

Phe Glu Ile

470 475 480
Phe Thr Asp Ala Gy Ile Lys Thr Tyr Thr Asp Pro Ile Glu His Phe
485 450 495
Pro Asp Ala Gly Tyr Phe Arg Lys Thr Leu Asp Asp Pro Phe Lys
560 505 510
leu Gly GTy Asn Leu val Asp Met Gly Arg val itys I%e Tie Glu
515 57 525
Leu Leu Arg Lvs ASD ASH Thr
530 535
Lys &sn Leu Phe Thr Thr
550
Gly Sar Tyr Ile Asp Ris
565
Asn Val Leu Tle Asp Gly
580

Ile Asn Gin Ser Phe Leu
510 ~ 815
Met Ser Arg Gly Arg Ser

p=
=
)).
o
o
£

Tu val Leu ar
" Asn Glu G
Thr sSer
Asp Tle A s
£580 695
Lys Pro Leu Lys Ser Asn

Ata Tyr Tyr Asn Ala Glu

%
6]
g
-
e
“
i)
-
o)
ek
=
-
]
=
n
=
—
<
-4
T
o]
fod
[}
e
=
)
-—T
I
in
=

Asp Glu Asn Thr

Ty
755 750 765
AS

G
—
e
-
-3
gl
—f
=
-
i
=
&
>
=
i
=
£
<
=
w
1
T
o
jee)
-
e
3
-
4]
o

Ser His Tyr Ser Asn H
770 7
Ala Gly Thr Thr &lu |

o3
o
-
o]
-4
&
5
-
e
uw

o
i
o
=2
—
ar
.
e
w
X
=
(o]
[
wmnad
i
k=g
5

p The Thr Lys

305 810
Tnr Gly Thr Ser asp Phe val Gly Ser val Lys Leu Asn A
£20 825 830C
> Ala teu Ala Ala Met Asp Phe Thr Asn Trp Asp Arg Thr Leu Thr
835 g4 345
Gin Lys Gly Trp val Ile Leu Asn Asp Lys Ile val Phe Leu Gly
250 855 as0
Asn The Lys Asn Thr Asn Gly Iie Gly asn val Ser Thr Thr 1le
8§70 B75 880
Gln Arg Lvs Asp Asp Ser Lys Thr Pro Tyve Thr Thr Tyr val Asn
885 890 395
Lys Thr Tle Asp Leu Lys Gin Ala Ser Ser ¢n Gln Phe Thr asp
Page B2

Phe Met Ser Lys Mis Ser Lys Asp Ala Lys Glu Ltys Thr G
8



Thi
Ty
Thr
943
Vai
ASD
ASp

Lvs

Lys

Gin

S5er
915
Phe
Thr
Asn
Leu

595
Gln

1010

His

1025 _
Lys ala Gly

ASD

val Tyr Tyr

<400

in i

71
u

71

Y072
pRT
Streptococcus agalactiae 18RS2L

i

=

900
val
Phe
Trp
Pro
Gly
G80
Ala
Val

Ash

Phe

Gin Glu
1030
Tyr Leu
1045
pro Glin

hvaluronan lyase

ASD
Gl
230
Phe
2ro

Leu

Ala T

ile
325
Thye

> Thr

Lys |

905
T Lys
sar Ile
835
Ile Arg
ser

Metr val Pro
G55
Glu va’
1000

LYySs AsSnh

Lys

ASp
1015
Ser Ley Ile

val GIn Lys
Thrr
1065

Thr met

va'l
1050

Lys Thr asp Glin

& Met

Y
T

Iy

Leu
Gin
ASN

1035
Gly

Thy
au
235
Met
Thr
Phe
Lys
va'l
315
ser

Tro

TKT
Arg
825
ATG
ASH
ASD ASH

Thr
E110]

ASD Arg

Glu

1005
Thr Trp Ala
1020

Gin Phe bLys

Ley

ASn ASD Tyr

TYr S

Ile
300
LYS
val

Asn

Page 63

AsSH 5

Mt

Gin
Arg
Glu

175
Leu

Glu

Gly

Ile
8560

5 Gly

Tle

ABN

-
g

J“m.\
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I0605EQ PCLLTHT -
Thr Asn Asp Ser Asn Met

Gln Lys Leu Asp -Glu Thr asn Ala Lys Asn Ile Lys
370 T 380

Ser Asn His Thr phe Lau Trp Lys Asp Lal AsSp ASA L&l ASn ASH
Ala Gln Lew Thr Ala Thr Tyr Arg Arg Leu Glu Asp Leuw Ala Lys
Gln Ihe Thr Asn Pro His Ser Thr Ile Tyr Lys Asn Glu Lys Ala 1le
Arg Thr val Lys Giu Ser Leu Ala Trp Leu His Gln Asn Phe Tyr Asn

. 480
ala Thnr Leu Ala Ley Met Asn Asn Tyr

465 ‘ ’ 470 475 480
Tle Lys Thr Tyr Thr Asp Pro Tla Glu His rhe

y ser Ala Asn Trp Trp Asp Phe Gl Ile
=
-

i}
P
e
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U
1
~3
Q
&
K
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1
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PR
Ao
S
=
10y
[en]
I
o
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F Tyr Phe Arg Lys Thr Leu Asp Asn

n
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oy o
"‘ 75
] —
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Lo
T
F e
e £
%) =
= e
74 [y
s i
z <
92l a3}
j -
— v
= w
-3 T3
—i =
d )
£ s
— 9]
— —1
T =
] =
- ]
= u
<
3]
—

A
=
1
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i
]
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o
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o
=¥
3
wd
-
i
=
—
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et
%51

Y e
[ IR
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3

Thr

[
)

5 oy —

f

ASD

Thr

540
o

e
oD

ﬂsp

-7
Gin

Thr
1020
va'l

Tyr

LysS
Gln Lys
1635
Thr Arg Thre val
1050

Leu Thr val
1065

Lvs val

Glu

Thr Met

Lys
1100
Lys GIn
1115

Arg Ley

Lys Thr Glu

Glu val

Lys Pro
1130
Pha Lau Gly Lau
1145

"G APYg Ser Wis Ser

Lys GIn

0
g Ile Ala Lteu
3

His Tyr

i
.
-

H
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Asn
ASD ASD

Glu Gly

Ala
720
Gly
Glu

Mat

AsSh

596
val Gly
1005

nr

Yoy
1040
Gly Tle
1033
Pro Thr

LYs Asn

Mat Glu
1070
Pro Giu Gly
1085
GEU

.1
SRR

LYsS
val val
ero Gln

Lau Thr
1150

Gly Ihe Arg Lys
15

Ser 3le Leu Gly



Asn
465
Leu

Thr

N
{&
i

v
Y
en w4

Arg
Sar
Thr
Gln
Gln
Ser
Trp
130
Arg
val
Phe
va'l
Glu
210
G

Ley

Glu

va'l
296
Ala

s
[P
[ R

Trp

T g

Pro

<
By s I
~=Iir 3

ASD

val

ASD
Lt
420
H1S
Mayr'
ASD

Met

Ile 3

500

COASH

Ala
Gly
Gly
Thr

580
Pro

ile

Gy

Leu ¢

Gin
550
Tyr

Ala

Gln
Glu

sSer

ser
Pro
135

ATg

Thr

Glu T

Lau

ey
Thr

Giu

Lys

Gly
120

Pro

Thr ¥

val
Glu

ASN
10%

AsSnt T

Val

Glu

Glu

- Thr

Arg
Ila
555
Phe
Leu
Phe
Lys

arg
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Ala
Ala
620
Gly

LT

T@r
Thr
Thr

Ser

pPro
Leu
285
Arg

Pro

Phe

Ala
Gy
Ser
Pro
Gly

110
Ala

Arg Tyr

365
ASD

ain

Lau

Pro
430
Lys

ser

Ala

Thr

T Lys

Thr
415
ASD
Gly
ASD
AN
Thr
4G5
Arg
ASD
ASD
va'l
The
575
rhe
Glu
Pro

Tie

Pro
val

Glu

- 80

Ada
Phe
Thr
Glin
TVYYr

160
Tyr

Pro

ser
val
Thr
400
va'l

Sear



025

Arg Gly Gclu Ser
645

Tie Ala Glu
560
val

Leu

Leu Lys

Tyr Leu Lys Ser

Leu Gin

705

Tle
710

ASn
Asn Met
725
Ala Leu
740

ASD

Ser
G
TV Ash
ASp
ASD
Sin
820
Asn
Lys 1le
Glu
TV
ASD
400
Ile
Gin
Glu
ser o
5ovat
S80
e
Tyr " ASD

Ala Gly Lau

Pha Tyr Asn
1045

Ala Gly
Thr

Lau Thr Lys

1060
Ala Tyr Pro ser
1075
aln Thr Gly ¢
Leu Gin
1105

Ala Ala

Lys
1090
Lys Gid Ash

g
ey
= O

Thy
1125
Lew Gy

Glu Lys

Glu Glu Ala ser

1340
val Asp Phe Lys
1155

Ata val

<210
<1 0>
<A 1>
<213

96

302

PRT

Vibrio Tischeri

<220

630

Asp |

ToLeu

1030

—l.

051

val Gln

S 1

Glin
685
Thr

Ala
Gln Leu
630
Tyr Lys
595
Pro ala
Phe

Ser
745

Tyr

FLYS
760

L.eu 5er

Leu
g5%

35

e

ile
ASN
Gin
Val
Gly )
835
Asn
Tyr TYyr
Ala

985
ASD

Ala Ala

val Tyr
1600
Thr
1015
Tve Thr Ile

Pro Ser Thr
ey
1065
LyS

ser

1080
val ¢lu Lys
1085

Ser Ser G

Giu

[#3]

Pro ser Lys

Leu Gly
1145
AFQ

Cys Arg

1160

Ala

Gly -

Ala Tyr

Phe i

30665EQ
635
et
630
Fro Giu

ser AsSp

Ile Asp
ASD
715

ATY

val

Tyr
730

sarnr

Arg

Ser
780
Thr

val
LYS
Glin
Thr

Lvs val

1035
Arg Thr
1050
Thr wval
va'l

Thr

S5er His
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pcl. T

ASH
Leu Leu
940
Asn val
1005

ASD ASD

1020

Glu Gly

Lys A&R

- Met Glu

540
ATg Ser

L.eu

Giu

Gln
475
His

Tr

Tle Thr

Gly Tyr
1640
Gly Tie
1055

Pro Thr

1070

Pro Giu
1085

Giu Glu

(strain ATCC 700601 / Bsiid)

Gly Ser
Lys Gin

His His
1120
Thr Gly
1135
et Gly



30665

fre

: ) ) O PCL.TXT
<223> hyaluronan Tyasa

<400> 96 ‘
Met Tyr Met Tle Lys Lys His Arg Leu Asn Thr Tle Ala Leu Ser Met
i 5 10 1
e Phe Leu Phe Thr Gly Asn ala Tyr ala ala Lys asn Thr G
5
i

i

2
Pro Gin Tyr Leu Pro Ser Asp Phe G

35 40 45
Glu Asn Tyr Leu Gly asp Pro Ala Ile Thr Phe Asp Gln Thr Lau Lys
50 55 G0

Asn Met val Thr Sar Thr asn Ser Ser Ala GlIn Lys His Trp Asp Ser
65 70 75 80
Mot Thr Pro 6in Pro Asn Ala Ser Gly Ile Trp Asp AsSp Leu Pro Leu

Tle Asp L sp Thr Thr Leud Gly Pro Asn Ile Arg Asn ¢

T
1
ro Glin Trp Glu Lau A

S ASp A

180

feu Leau Phe Asn Asp Tie Ly
His Leu Asn Ala Thr arg Ty

~ Phe Thi 50 f
200 _ 205

sar Thr Asn Pro Asn Tyr Arg Glu Ser
]
a Arg Gly
z2490
Ala Leu
255
Thr AsSp
YT oy
Asn val Ala Ghy
250
Sar Pro Asn Tle
305 320
Tie Asn Met ASp
335
Met val His ASD
val Gly Gly Pro
Asp Ser Gin Ile
370
Thr AsD in val Ser
285 50 400
Thr Tyr Gin aAla Ala ¢in His Ile val Asn asp Pro Thr val Ser Leu
405 410 415
Lys asp Pro Ley Ile Gly Asn Phe Sar Tyr Pro Ser Met Asp Arg Ile
420 425 430
val His Arg Arg Thr asp Trp ala pPhe ala Leu Ala Met His Ser Tyr
435 440 445
Arg Tie Gly asn Tyr Ghu Cys Met Asn Gly Giu Asn Leu Lys Gly Trp
450 455 460
phe Thr Gly Asp Gly Mat Zle Tyr Leu Tyr ASH ASD Gin Leu Asp His
465 470 475 480
Tyr Thr Sly Tyr Trp Pro Thr val asn ala Ser Arg Met Pro Gly Thr
485 490 495
Thr val Asp Ser Gin Tte met Ala Asp Cys Sar Gly Glu Arg val Gly
500 505 510
Gly Asn val Asn Thr Asn et &in Trp val Gly Ser Thr Ser Leu Asn
515 520 525
Asn Ty Gly The Ala Gly Met Gln Phe Tve Asn Trp Ser Asp Thr Leu
530 535 540
Ser Ala Tyr Lys Sar Trp Phe Met Phe Asp aAsn Glu val val Mmet Leu
545 550 555 560
Gly ser asn Ile Lys Asp Gin Ser asn Ala Asn Asn Iie The Thr ile
585 570 575
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G Arg Lys Leu f
580
Glu Ala ala
595
AL Lys Thr Ala
Pro Thr Tle Tlea
G253 _ 630
ASD Gly Asn LYS
Thr Thr Gin ASD
660
ASN ASN Asnh Thr
675
Thr Leu Arg ASD
Lau Ite Ile Ala
705 , 710
Thr Thy Ite Leu
Giu ser Asn Phe
7440
e Sar val Phe
| 755
Gl Ila Glu AT
AN ser Gly Gin
785 790
Gin
Synechococcus sp
<220
<223» hyaturonan lvyase
<400> 97
Met Ala pro ala Ile
1
Glu Thr Thr Pro
20
sla Glu Leu Glu
35
Ala ala va'l Ala
AST Gly Glu Phe
65 70
Leu Lau Arg Arg
Cys Glu Leu sar
100 ]
Thr Phe val Giu
115
ATG Ile Gly I'ie
val Cys Trp Tyr
145 150
Thr Pro o Lys Gin
Leu Pro sar Tyr
180
Ala Met Ila Arg
195
val val Lay phe
ser val Glu Gly
225 230
Lay Lel Thr Thr

ASn His Tyr T

Pro T

s

83}
rt

Lt

)
=

Gln
600

ser

Gln

ASp

Ala
Glin
6RO
Glin

ASN

TaANn i

3066580 PCL.
Leu Phe

Thir Lys
585
Gly ala

Asp Leu

Ala His
Trp Lys

Met Mot
730

Ala val

745

ASD LYS

Leu Asn

el
]
)
[9IN)

G7)

val Pre
10

~aly glu

25

g ASD ASH

Tle val
90

Tyr Arg T

105
Lvs Ile

va'l Asp

Ala sap

val aln
170

Pro Val

185

Asp val

Lew Lys S
Gly Gly

© ARG ASD

250
Thr Met
265

Pro Ala 7

Arg Ser

val His
&0
v§1 Pro

Arg His

Pro Leu |

235
Leu Arg

Gin val

rage 104

Leu

ASH
L.eu
lLau
570
Bro
G
val
Ila
Iie
750
A% a-[

Lay

Vil

(o)
st

sSer

Leay
TrD
Gin
655
Leu

ASn

LysS

The o

Lys
15

Aty
Gln
Glu
val
ASD

Phe

Ggin T

Mot
ArG
240
e

Arg



Pro -

Thr
465
G

sar

Fhe

<400> 88

Met
1
sSer

Pro

Asn

ASp 5

Ty

Ser
225

Hisg

Pro
Ala
Lvs
Leu
50

Lys
Gly
Glu

Trp

= Gly

130
LYS

ABD

Tle

Gin
344
Ala

Tro T

Phe

TYr
20
Loy

Ile
Tle

Gly
325

teu

Glu

AsSn
e
405
Gln
Ley
Trp
Phe
el
485
Gl

Tyr

Arg
5
Asn
Met

Phe

Leu
Phe
Asn
163
Gin
Phe
Ile
va'l

Pro
245

390
Met

Thr
Pro
VER
Let

470

ey

ASD
MHis
295
Ash
Ala
L&
Pro
ASN
375
Gly
His
Arg

-
1

[{m

)
L —
oo

[
(T

ASD

Glu

Thr

Met

Tyr
280
TTrp

Mat

Gln
440
Gin

Ala

Ala

Giu
40

Met

=t
—1
e

Pro
200

Sar

Ard

Gin
Leu

Arg

Ley
Ala
25

Iie
Lys
Gin

B066SEQ PCL.

Ser

Gln

Leu
410
(=18}

Trp

Ib.
st

oz
e
123

[Tt
VS e RT,)

]

choandroitin-sulifate-ARC endoivase

Ala
10
Thr

Sar

LYS
50

Ser

Arge Asn

Met Thr

Ser Asn
His Phe
Sar Ile
80

Leu Ley
75

Leu Ile
Ser Thr
Gly Tyr

ala ¢ln
140

Glu Pro
235
Pro Glu
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[ &5 ey

-
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Pro

Tyr
445

AEn

Arg

Py
Leu
125
Ala

val

180
Gly

Leu
15
rhe

ASH

“val

Ard

Ay

Pro

Met
400
Ley

m:
=

Gly
Trp
Pro

480
Leu

Trp

Phe
240
Ala



Ser
770
rhe
Gln
Trp

Lys

A

I
1
o

e

PR
w3 Lin

AsN
6575
Asn

ASD

ser

Ser
Thr
340
Pro

His

Asn
ala
Glu

305
ASD

val

Thr

noARG

L.eu

Tle

205

ASD L

Lys

Met

AN
Ala
760
ASD

Pro

Y]
3
O

-

Gly

Gin
840
ASD

L.et

" Phe

Lys /

T
c
A
T

Glu
Lau
745
Ala
Lys
Thr
TYr

Asn
325

His G

Phe

Ser
570
Bro
Gln
Lay

Arg

Tyr Ley T

val Ser

Ser Ala
Fage 1046

e

i~
4

T

AT
84
Tr

3

Giu
ser
Gin
Glu

320
Leu

Lay




Met
945
ASD

val

Lys T

rhe

<210
<211
<212

<Z13>

550
Thr

<220

«<223>

Arg
Pro

Let

Lys
Gis

Tul
His
ASH
Ile
Gin

945
Ilea

99

684
PRT
redobacter heparinus

<A00> 99

2o
Lys
ASD
HiS
&5

ser
Phe
ASD
Arg
Giu
145
Thi
Gl
Fhe

Hisg

Ala

Leu
290
Ala
Pro

Pro

Leu

Meat

Glu
Ala
sar
275
va'l
Ile
Ty

Ala

Bro i

Glu
TYr
300
Leu
ASD
Arg
Met
AsSh
98
val

Pro

Lell
Mat
20

Tyr
Gin
Ty
Trp
100
Ala
Lys
LysS
Ala
Leu
180
Ty
Gln
Ly5
LysS
I'le
260
ATy
ala
Ala

Hig

Tyr

ASD
§70
Met
val
AN
TrH
Lys
850
Arg
LYS
Gly

cTy

;. ASD

Gy

70

AsSp A

ASp

Pro

855
Ala

Gly

Lau

chondroitin AC lyase

Ile
205
ABD
Phe

ASh

ASD

Pro
Phe
val
Leu
200
Sar

Tyr

185
Gin

Ser

vai

MeT
265
Asn

Thr
AsSn

Arg

JOB6SEQ PCL.TXT

Glu

Laer

860
Tyr Met Val Phe
&75
Gln Lys Phe Arg

Lys Asp val His

Ala Phe Tyr Gin

asn Lys Pro Ala !

940
val ser aAla val

Thr e2ro val Thr I

ASp LYS ASn Ser

Lety Thr Phe Thr
10065
Pro Lau Pro
1020

Thr ala Giu Leu

L8l Arg AsSn Mer

Asp Gin Ile Ser

5 Ser Arg Asn Trp

Glu Met Leu Ile
125
Leu val His Lvs

Lys Thr ¢ly Ala
155
Ala Leu Leu Thr

Leu Phe Tyr Pro

190
ASp Tyr Ser Tyr
205
Gly Ala val phe
220
Asp Thr Pro Tyr
235
Tyr Tyr Arg Asp
Phe Asn val Glu
270
Lys Ala Glu Lys
285
His Thr ¢lu Glu

jomot

ta
]~

Trp

Lev

His
335
Thy

ASD
BED
Asn

=
—
]

Ala
val
560
ASN
val

Tyr



. ID6HSEQ PCL.TXT
345

Glu Asn Lau Leu

360

Leu

Gly Arg
365

Tyr" i
The

Leu ser

Asn Arg Gly asn Ile

Glu Iie Pro Arg ASp
APy
405

Gly

Lys Leu Glu ser

410
Asp Gly
425

Gin ala

Gly

415

Gly ser

Ala Phe
445

Gly ala AST

Leu Asn G1n

; Thr Gly Arg T
490 49
Lay His N
505 510
Sar Leu Ser noSer
515 520 525
4] Sar Hi G

Leu

Asn His Gly
Gly Ile

570
Pro Lys val

Fro

=2
9]
=3

Leu Asp Met

£ o
23]
[
o

Y (D

,-(JC:;,“‘J

s LTI

e Iy Lvys

Arg Asp Lew Lys Tar Gly Lys Thr Asn Arg val Lys Ile Asp Phe Pro
6o0 GE5 £70
Gln GTn Glu phe aAla Gly Ala Thr val Giu Leu Lys
675 6BO
<210> 100
<211> 544
<212» PRT
«<213> victivallis vadensis ATCC BAA-548
<220>
<223» chondroitin AC Tyase
<400> 100
MeT His Arg Lys I'e val Phe Pro Leu Phe val iLeu Leu Phe Thr Ala
1 5 10 15
rhe ala Ala Phe Ala Ala Gin Pro &In Trp Lys Trp Arg Gln Ser
20 25 30
Lys Tyr Cys arg Ile Thr Hizs ala Glv Lys Lys Leu Leu Thr val
35 40 45
Ala Tie Pro ala Asp Ala Glu The 3er Arg Arg Asn Thr Ala Asp
50 50
Thr Pro val Gly Leu Thr phe Glu Gly Gin Pro Ile Glu Phe Ser
65 . 70 75 a0
ile Arg Leuy Arg Asn Ser Ile Ser Arg Pro Asp Asn Leu His Asn
85 90 35
Gly Ile Lys Phe ¢in Leu phe Arg Asp Gly Asn Gly Thr Glu Arg
100 105 110
Tro Thr Gin ala glu Tle His GTu Pro Phe Pro Trp Arg Arg Fhe
115 120 125
srg Phe Ser Glu Arg Ile Ala Asp Ala Thr ser Gly Thr Leéu Arg
130 140
Leu Gty Leu Gln Gly Ser Gly asn val Glu phe Asp Leuw Asp Sep
145 150 155 160
Leuw Gin Ile Arg Pro Lau pro GTu Leu Ser Pro Val Pro Pro Thr
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Pro
Arg
Lys
250
Gly
Leu
Phe

Ala

-
ST

370
His

AsD

Gin
Pro
185
ArG
Asn

e

T
i

e
PR S, S |
M w1

it
-

M
e
n

165

Arg

Asn
Gy
Glu
360
Gly

Fhe

Asn ]

s 0y
Q3 o

Ser
at
520
AsSn
Ser
ey
Ala

Thr
00

Gly

| ASD

Leu
760

Lew
T
LD

Bro

Thr

Ala

J0665EQ PCL.T

170
Tle

Pro
250
LysS
Trp
Ley

ASn

Leu
650
Vai

phe A

Glu Sar
Pro Glu
Arg Asp
Arg His
235

Gly His
Ala val
Tros Asn
ser Pro

val Cys
315

g val pPhe

Leu Pro

Ala Asp
Tyr Gly
395

Lys Gy

His Leu
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Leu
445

Glu A

ASH

val
525
Tyr
Glu

LeLl

is AsD

685
Arg

Pro
Pro
Giu

Glu
765

Ala
Leu
ser
Thr
240
Arg
ala
val
Pro
Cys
320
ASn

Arg

ASD
LysS
720
ala
ala

Ala



val Gl
77

gt e v

Arg La
785
Lys Gy

The Lau

Glu Phe

210> 101
11> 510
<212» PRT

<213> Pan

<220

e Ala

ASD
Va
Lau

820
Gly

ASD
Bhe
His
805
Ash

Gin

Gly

Glu
750

Ala

Gly

5er

troglodytes

«223> Chimpanzea PHZO

<430> 101

Met Gly
1
ser Ser

Cys Leu
Phe Lat

50
Asp GHu

Iie Asn

Lew Leu

val Thr
370

Gy vall

385

ASt Pro

val Arg

va i
Gly
Thr

35
Trp

Pro

Lau

YVl
20

Leu

Ala T

et

Thr

Fro
100
Gin

-
[
o

%4
3

Asn

Phe
4G5
Pro

Phe

Gin 7

phe
AsH

MeT

ASpP
310
Gly

Len S

val
775
Thr

Arg
Asp
ASD
ser

Lys
840

His
val
Ala
40

Bro
Ley
va'l
sar

l.eu

-y

T Fro

rg Pro

Ser
Ala
Ley

200
Trp

s Pro

ASD
Tyr
Asn
280
Ser
va'l

Thr

Thr
360
Cys
Trp
Gin

Glu

Ala
Thr
Pro
Arg

825
Ile

J06ESEQ

Ala
Pro

Thr
810
Lys

va'

Ser

Tie

80
Thr

T >
Ut &
ke (]

8
3

Glu
170
G
Glu
TYr
Tyr
Ser
250
ASH

val

Leu

Ile
Gy
795
Gly
va

L.eu

Tvyr

AsSn

PCA

Phe
780
va

Arg

PYo

Lys

va'l

Ala

Leu
220
Gly
LLeu
Gin
Glu
val

300
Leu
Gy
Mat
Pro
Leu

380
ASp

[
Ser

Pro
830

Ser
350
Ile

s Glin

Lys

ser
430

Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
ile
Glu
His
Phe

415
Gy

Gly
Gly
200
Phe

Gly

4 vai

: Pro

160
Asn

phe
Lys
Cys
ASN
240
Sar
val
val
Thr
Gy
320
Iie
L.eu

ASN

Ley
400
™r

Lys



- <210
<211>
<212=
<213>

> Ty r

Lys
450

te Asp

Tyr
cys

<220

<2Z3»

Cys
435
A5D
Ala
Asn

ASD

102
512
BRT
Macaca muiatta

<400> 102

pet
1

ser

Gl
Tie
145
Lys

va'l

Gl !

Sar |

Tyr
225
val

Thr

>

.

Y,

wal
Pro

His

Val
Gy
Thre
35

Trp

Lt

Ala
165
APg

n His

Leu
Thr
275
Ile

val

ser

ASD
353

Ley

Cys .

AP
Gly

Ley
val
20

Lau
Ala

-2u

Asn

Lys
420

Phe 1

Pro
Asp
His
ATG

230
ASN

Saer
val
455
Pro

Rhesus Monkey PH20

b

(S W v

-3

Lay
e

)

Lys
ASD
Ile
Arg
LYS

295
Gl

Glu -

Ser

Gl

Mot
375
ASD

Tle

val

Thr
44
ASD
Pro

Thr

Pro

Ile -

Thr I

360
Cys

Trp
Arg

Glu

Met
Leu

The
505

Thr
185
Letl

Galy
Gly

l.e
265
Arg

Prrgy i

Lay

Val

ASn
Leu

ASD
425

Trp
Glu
170
ASD
Glu
Ty
Tyr
Ser

250
ASh

ASnN

LI
o —t
i

i

Lys
Thr
Tyr
AED
235
Trp
Ther
AT
Pro
rhe
315
Lewu
Ser
ASH
Val
Sat
395
Lys

Glu
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Ley

: Tle

TYs
G0
Met

Ley
el
140
A
va'l
Ala
Ile
Leu
220

-1

Gly

Ley

G\I.
=

slu

val
300
Leu

THT
Glu
445
ASD
Glu
Met

ITe

Gly Al

MetT
Pro
Leu
380
ASD
Gly

Glu

Lvs
Gly
Ser
Phe

Leu
510

Phe
Ie
3¢

ASN
Giy
Sar
ASD
val
110
LYS
MET
Trp
Gin
Gln
190
=2
Pro
Cys
Asn

Ser

Ala

val

ASD
Cys

Tla

480
ASp

lL¥S
CYs
Pro
Phe
Al

Leu

Asn
Gln
Leu
400
Thy

Lys



2 ASD

Ty

Lys
450

I

)

Phe Tyr

Arg Leu

103

<211> 505
<217% PRT

<213 Homo

145
LYS AS

val
Sl

Leu

Leu A
210

Asmt His

Gly Ile

gy
<
oL A

Lnowt

leu

CCys Tyr Thr

~ ASp Ala va

455

Lys Pro

470

sin Thr Sar Ser

sapi

485

val

ans

Lys

5

Ser

ASn

Trp

Pro Ast

His o

Lys |

Ty
260

Lett T
Pro As

Phe T

Thr

340
Ash

Phe
325
Thr
Tyr
Ala
AT
Phe

405
Pro

Trp Asp

HUPHZO precursor 1-505

ABH
440
ASD

Pro

e val

Asp Phe

“His Lau

215
Lys Lys
230
Asn ASp
sar Tile
val aArg

Ala

(,'}\)i"—'

¥e
29
1

3ouin

AS
31
31y

O

[ R =
G}

Loy Sar
Met Glu

Lys Met
375

Thr Leu

Ala

40

Pro s

Ley

Ley
200

Tro

Pro

Tle
Phg -

Bro

30H65E0

—

Ser
Cys
Glu

va'l
450

Ite ¢

Cys

ile

Ty

T ASD

235

t TR

Thy
Arg
Pro
rhe
315
Leu

ser

y Val

Ser
395
Lys

PCL.

Lys

Ala
460

- Glu

Thr

Arg

Cys
Tle

Giu

val
300
Lau

BB ) e
Uy D —d g
RSV enle

Gly
Thi

Ile

Phe

Pro

Phe
495
Phe

—1

b L

Lys
Gin
75
Glu

His

Phe
415

T Gy
O

Asp
Cvs
Pro
480
Ile

rPhe

Y |
Fro
1680
ASn

Phe

L.eir
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, 435
Lvs asp
454
Asp Ala

Tyr Asn

Sar Iie Leu

<210
<211
<212
<Z13>

144
503
PRT

<220
<723

<400 104
Met Gly val
Ser Ser Gy
Thr
35
Trp

5 Let
ey

50
Glu Pro
ASH

Tyr

Arg Tle

Tla

et Leu

Thr
370
Wal

va'l
Gly
385
ASTY

va'l

Tyr Qys

Ala T

Pro Asp

Cys Tyr
Asp Ala

a teu Lys
470

Ser pPro

485

Leuy Ile

Hdomo sapiens

Leu bys Phe

Val
20
Leu Asn Phe

Tro ASD

LYS Asn
165
ey Thr

LYS AsSD

Tyr Lys
230

Arg Asn

245

Pro Ser

Tvr Val
Asn Ala
. Thr AsD
310

© Phe Gly
325

Gly Thr Leu

Tyr Met
Ala Lys

Arg LVs
390

405

Lys Pro Thr

2
Ser Gln I

val
455
Pro

HUPHZO precursor 1-503

ASp Met

ey

Lys

Arg

Lys
295
Gln

phe ala T1:

Thr
440
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Ala

Leu
200
Tre

Pro

Met:

T

e
ser
ASN

I =3b

3066580 PCL

ser

Cys

- Glu

sar
440

Lys
Ata
330
Arg

Leu

 Phe

L TR
Glu
445
ASD

Cys Lys
Ala
460
Glu

Ile
Thr Gy
475
Ala

Thr Met

Phe

365
Leu Cys
380
Asp Tyr
Gy

Phe

Phe

Tle
30
AEN

110

Lys

MeT

Ser
270
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Gln
Ser
Ser
350
ile
Gin
Leu
LyS
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430
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Bl o
G —
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15
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Arg
9%
ASD

Lys

Gln
175
Glu

Gly
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Fhe
Giu
255
Pro
Arg
Tyr

ASD

Gly 1

335
Cys
Ie
Glu
His
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415
Glu

ASD

<
o gg -t
e

Asn

Ley



It

<210
<21
212>

<i13>

ABD

Ty A

- Cys
ASD
Ley

Ser
485

e L.ail Leu
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501
PRT
Homo sapiens

HUPHZO precurs
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T Gy
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1
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l.eu
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20
Lauy
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Phe
Gin
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Thr
440
ASD

Pro

Phe
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066550
Ser Cys

Tie
Thr

475
Ata

PCL.
Lys
Ala
460G
Glu

Thr

TXT
Glu
445

A0
Glu

Met

ASH

ser
ASD

val
110

ASD

Ite
480
val

&)

il
14

+ 3
Lys

<
o3
.’

Gl
Lo
Tyr

225
val

Arg Tl

305
Lo

ER

Sar
180
Gly

Pro

His -

Lys
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2640
Leu

A
245
Bro

Tyr
LSD
Thr
Phe

325
Thr

Tyr

Ala
Arg
Bhe

405
Pro

A sy
RS e
o000 911
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3

Thi
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val
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L.etl
ey
265
Arg
Pro
Ley
val
Mat
345
Iie
Ser
ASN

Leu

ASD
425

A3

Leu

Ser

Pha

ASN
Gin
Leuy
400
Thr

Lys



#ha Tyr Cys Ser Cys Tyr
£35
val Lvs Asp Thr Asp Ala
450
Ile Asp Ata Phe Leu Lys
465 470
Phe Tyr Asn Ala Ser Pro
485
Ser Tle Leu Phe Lau
500
<210 106
<211> 494
<217> PRT
<213> Homo sapiens
<220

ECE
=1 it
Do —d -3

|94

ar

Thr
440
ASD
Pro

The

<22%> HUPHZO precursor 1-499

<400

106

Mat aly val Leu
1

Ser
Cyg
Pha

P

Va'l
Gly
385
ASN

va'l

Ser

Leu

Ley -’

5L

Glu

ABN

Fro

ATg

Gly va’
20
e ey

Pro Lau

Leu Sar
ata Gly
Arg Pro
His His
Ile Lys
Leu Tyr

Thr ey

Lys Pha
5
Ser Gin

Asn Phe
Tro Asi
ASpD Mat

70

Gly Gin
85

Glu Trp A

150

Leu Thr
Lys Asp
Asn Mis
Tyr Lys
230
Arg ASH
245
Pro ser
Tyr val
Asp Ala

Thr Asp
310

r Phe Gly

325

Thr Leu
Tyr Mel
Ala Lys

Arg LYS
350

Phe Ala 1

405
Pro Thr

Lys
Ie
Arg
alla
55

ser

T
D
153 IR

TTe
ATG
Lys

95
n

[SIEas]

—

Glu
sar
Giu

MeT
275

A T

Lau

His
val
Ala

Pro

Ser
Ala
Lau
200
Tro
Pro
ASp
Tyr
ASH
280G
ser
va'l
Thr
e
Thr

260
Cys

30665EQ
ser Cys

Cys Ile
Gy

ser
490

PCL,

VS
Ala
AB0
Glu

Thr

Arrg

Leu

b
—
42

Cys
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1 Tle

Tyr 3

val
Leu

140
Arg

Pro

-
Lau

Lys
Gly
Pro

Phe

Phe
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Leuy
Lys

sSer
430
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Pro

Arg
Tyr
ASD
Ghy
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e
Giu
His
Phe

415
Giu

ASp

Cys

e
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Thr
Glu
320
iie
Leu
Asn
Gln
Leu
400
™

Lys



Cys
435
ASD
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Ley

0> 107
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= PRT

> Homo sapiens
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Thr
ala
Ser

Arg
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-Gy

Ser
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et

Thr
370

Gly val

Pro
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Ghy
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Trp

Pro i
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Ley

Thr
275

Ile
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Trp
ASp
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L

MUPHZO precursor 1

Lys pPhe
Ser Glin
Asn Phe

Trp Asn

WOASD Met

70
Gly Gln
85

slu Trp
150

LYS ASH

165

Ley Thr

LYS ASp
Asn H15
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230

Arg ASD

245

Pro Ser

Tyr val
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Thr Asp
310
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Thr Leu
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Arg LYS
390
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Pro Thr
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LYS Pro
ASD ASDH
Tle Tyr
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Arg

Pro.-i

306065E0Q
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Cys
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phe F

i
Thr
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Ile
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Lys
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ASDH

e Tyr

O 1

<211> 4
<212> P
<213> Homo sapiens
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385
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Thy
370
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AsSN

08
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Cys
ASD
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485
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Ty
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245
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Thr
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LYS

350
ala

1-49

vl
455
Pro

Ser

oy

MeT
375
ASN
Ile

Lau

© Thr

A40
ASD

Pro
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Ser Cys Lys
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Trp
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pha Tyr Cys Ser Cys Tvr Ser Thr Leu Ser Cys Lys
435 440

val Lys asp Thr asp Ala val Asp val Cys 1ie Alz
450 455 450
Ile asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
455 470 475 480
he Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ila
485 450 445

Lys Ala Asp

IR ¥s B |

e
i

Gly val Cys

<210> 109
<211> 493
<212» PRT
<213> Homo sapiens

s
> HUPHZO precursor 1-493
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Met Gy val Leu Lys Phe iLys His Ile Phe
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rGin Tie val Phe T
nr Ley Asn Phe arg Ala Pro Pro wal Asn val Pro
40

Tle Pro
a Pro ser Glu Phe C

45
/5 Leu Gly tys Phe

er Leu Phe ser rhe rle Gly Ser Pro Arg
70 75 _ 20
2 Asn Ala Thr Gly Gin Gly val Thr Tle Phe Tyr val Asp Arg Leu

val Gln Lew Ser Leug Thr glu ala
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roLeu Tyr val Arg Asn Arg Val Arg Glu Ala Ile arg val
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Ser Lys Ser Pro Led Pro val P

val Leu Lys

Leu vatl Tyr Thr rhe Gly Glu Thr val ala

sp oAsn Tyr Met Giu Thr Ile Leu asn Pro Tyr Ile Ile Asn
55 360 365
val Thr Leu ’ T Cys Ser Gln val Leu Cys Gln Giu Gin
370 5
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ey}
fod

o

-

val Arg Gly Lys Pro Thy Leu Gliu Ash aiu Gin Phe Sar Glu Lys
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val Lys Asp Thr aAsp

450

Tle Asp Ala Phe Leu
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rhe Tyr Asn Ala Ser
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<211l> 491
<21 2> PRT
<213> Homo sapiens
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Thr Leu

His Ile

val Phe
25

Ala pPro
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3066SEQ PCL.TXT
Bhe Tyr Asn Ala Ser Pro Ser Thr Leu
435

210> 117
<211> 490
212> PRT
<213> Homo sapiens
<220
«<Z223> HUPH20 pracursor 1-450
<400- 112
Met Gly val Leuy L%s #he Lys His Ile phe Phe Arg Ser Phe val Lys
i 5 10 i5
Ser Sepr Gly val sSer Gln Iie val phe Thr Phe Leu Leu Iie Pro Cys
20 25 30
Tys Leuy T?r Leu Asn Phe Arg éga pro Pro val Ile Pro asn val Pro
35 4 45
Phe Laiu Trp Ala Tro asn Ala Pro Ser Giu Phe Cys Lau Gliy Lys Phe
50 55 &0
Asp Glu Pro Ley Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
85 70 75 30
Ple asp Ala Thr Gly 6n Gly val Thr Ie Phe Tyr val Asp Arg Leu
85 90 a5
Gly Tyr Tyr Pro Tyr Tle Asp Ser Ile Thr Gly val Thr val asn Gly
100 105 110
Gly Ile Pro GIn Lys Tle Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly et ala val
130 135 140
Tie Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 i5% 160
Lys Aasp val Tyr Lys Asn Arg Ser fle Giu Leu val Gin Gin ¢ln Asn
165 175
U T

/v Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro val

u Tyr val arg Asn arg val Arg Gilu ala Tle arg val
275 280 : 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr

arg Tle val Phe Thr asp ¢in val teu Lys Phe Leu Ser GIn Asp Glu
305 310 315 320
1 Leu &ly Ala Ser Gly Ile

Ser Met Lys Ser {ys Leu
340 345 350

Leu ey Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn

val Thr Leu ata Ala iLys Met Cys Ser Gln val Leu Cys GIn Glu Gln

370 3

cly val Cys Ite Arg Lys A

Asn Pro Asp Asn Phe Ala Ile GIn Leu Giu Lys Gly Gly Lys phe Thr

val arg Gly Lys Pro Thr Leuy Giu Asp Leu ¢lu ¢in Phe ser ¢lu Lys
420 o425 ‘ 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Led Ser Cvs Lys Glu Lys Ala Asp
435 440 445
val Lys Asp Thr Asp Ala val Asp val CQys Tie Ala Asp Gly val Cys
450 455 460 :
Tle asp Ala Phe Leu Lys Pro Pro Met Giu Thr Glu Glu pPro Gin Ile

phe Tyr asn Ala Ser Pro Ser Thr Leu Ser
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A06GSED PCLTXT
<212» PRT

<Z13> Homo sapiens

<220
<223 HuPHZO precursor 1-484

<400> 115
Met Gly val Leu Lys Phe Lys His ITe rPhe Phe arg Ser Phe val Lys
1 5 10 15
Ser Ser Gly val ser Gin ITe val Phe Thr fhe Leu Lau Tle Pro Cys
Cys teu Thr teu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro
35 40 45
Phe Leu Tro Ala Trp Asn Ala Pro Ser Glu rPhe s Leuw Gly Lys phe

Asp Glu Pro Led Asp Met Ser Leu Phe Ser pPhe Tle Gly Sar Pro Arg

85 70 75 3

e a Ta Thr Gly &ln Gly val Tnr ITe Phe Tyr val Asp Arg Leu
85 - 40 95

Gly Tyr Tyr Pro Tyr Tle Asp Ser Ile Thr Gly val Thre val Asn Gly

Giy Thla Pro &ln Lys Ile Ser Ley Gin Asp His Leu

Lys Asp Ile Thr rhe Tyr M Met Ala val

1
tla asp Trp Slu Glu Tro A ia Arg Asn Trp LYS Pro

5 160
ASN

Asn Arg Sar Ile Giu

he Leu Ser GTn Asp Gluy
315 320
u Gty Ala Ser Gly Tie
val fie Trp Gly Thr Leu Ser Ile Met Arg Ser mel Lys Ser Oys lLeu
Leu LBU ASD Asn Tyr Met Glu Thr Ite Lau Asn Pro Tyr Tle Ile Asn
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gin Glu Gln
370 375 380 ,
Gly val Cys Tle Arg Lvs Asn Trp Asn Ser Ser Asp Tyr Leu His Lau
385 350 Co3ss 400
Asrt Pro asp asn phe Ala Ile Gln Leu Glu Lys GTy Gly Lys P
405 4310 4
val arg Gly nr oled Giu Asp Leu Glu ¢ln Phe Ser G
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Tle asp Ala Phe Leu Lys Pro Pro Met GlW Thr Glu Glu Pro Gln Ile
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Phe Tyr asn Ala
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ASD
Trp
Glu

170
Glu

Tyr
T“yr"
sSer
250
Asn
va'l
Lay
Lys
Ata
330
Arg

Ledl

15

e

Ser

pha
75

Phe
Gly
His
ASD
Ala
155
Leu
Lys
Thr
Tyt
ASH
235
Trp
Thr
ATg
Pro
rhe
318
Leu

Ser

AST

Page 136

Leu
e
140
Arg
val

Ala
ite
ey

220
Gly

teu T

Gln
Glu
val
300
Leuy
Gly
Met

Bro

STXT

Ala

Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
ASD

Thr
ASD
125
Gly
Asn
Gin
LYS
Lys
205
Phe

Ser

Tyr

ser

Sar

ASD
val
110
LYS
Met
Trp
Gin
Gln

180
L&u

Glu
Hisg
Phea
415
Gl
ala

val

QT
- A
wnnnd

val

Arg
95

Asn
Ala
Ala
Lys
Gin

175
Giu

Tyr
ASD
Gly
335
Cys

Tle

Asn
Gin
Leu
400
Thr
Lys
AEDR

Cys



val

Gly

385
AsSn

<400>

Met

sSer

Gly

1ys

Iie As

145
Lys

va'l
Gy
Leu

}ff“

Thi
370
va'l
Pro
Arg
Tyr

Lys
450

Gy

ser

Leu

Thr
370
va'l

noPro

ol
Do
o

Cys
ASp
Gly
Cy's

435
ASD

129
480
PRT
Homo sapiens

val
Gly
Thr

33
Trp

Pro i

Ala
Ile
Asn
Lys
420
ser

Thr

L.eu

vai
20
ey

Ala 1

100

Gin
Thr
Glu
Tyr
sar

180
Gly

Pro

His

& Lys

Tyr
260
Leu
Pro
Phe
Thr
Gly

340
85N

ASN

Ala
Alg
Phe
4085
Pro
Cys

Asp

HuPHZG precurs
129

Lys
S.
ser

Asn

Thr

Phe
325
Thr

TV

Ala

Arg
Phe

Lys
LYS
390
Ala
Thr
Tyr
Ala

ar

Ala

Met
375
AST
Ile
Leu
Sep

val
455

1-46

Lys

Met
375
Asn

Iie

G

His
val
ala

40
Pro

Leu
120

T Pro s

Pro

g Ser

Ala

Leu
200
Trp

» Pro

ASD
Tyr‘
ASNH

280
ser

Ser

ASTH
et
ASD

425
Leu

 val

Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
Lay
val

Mat
345

© Lle !

ser

ASH

Leu

30665EQ

Gln

ser

ser

Cys

Phe
10

Thy
Pro

Glu

ASD

T Asp

Trp
Glu
170
Gy
Glu
Tyr
Tyr

Ser
250

As5n T

ser

Glu

va'l
Ser
385
Lys
Gluy
Cys

Ile

Ser
AsD
val
ser
395

LYS
page

BCL.

el
380
AsSp
Gly
Gin
Lys

Ala
460

Leu
Lay
140
Arg
va'l
Ala
Ile
Leu
220
Gly

teu 71

Gin
slu

va'l
300

2 Leu S

Gly
mMet
Pro

Leu
380

Asp T

Gly

B

137

TXT
365
Cys

Typr

Leu

Pro
45

3 Leu

Gly

val

ASD
125

Gly .

Asn
Gin
LysS
Lys
205
Phe

ser

Ala

Lys S

Tyr
365
Cys

Gly

Gin
ey
Lys
Ser
430
Lys

Gly

Phe
Ile
Lty

ASn

Gy

Gin
180
Leu

Pro

Glu
His
Pha
415
Glu

Ala

va'l

Lys

Gln
175
Glu

l.eu
400
™r
Lys

ASD

Lys

5 Phe

Leu

Lys
val
Pro
160
ASN

Phe

Cys

ASH
240

| ser

va'l
val
Thr
Gl
320
Ile

Leu

Asn

Lau
400
Thr



Val
Phe

val

<710
<211>
<212
<213

Arg
Tyr

Lys
450

<220

<223
<400

Met
1
Ser

Cys
Phe

ASP

a4

e
Gly
Gly
Lys

145
Lys

Gly

Seay

Leu T

Leu
50
Giu

AST

Gly

Cys
435
ASD

1345
458
PRT
Homo sapiens

130

val

Glv

Lys
420
Ser

Thr

Lau
val
20

ey

Ata -

Leu
Thr
Pro

100
Gln

s
s
O ow

Cys

Thr Lau GTy

Tyr Sar Thr

Phe

386

Thr
Tyr

Ala

455

Lys

Met
375
ASN
Ile
Ley
Ser

val

440

p Ala val Asp

HuPHZQ precurser 1-438

ASD
425
l.eu

val

Phe
25

Pro
Ser
phe

Thr

O
ek Ty =t
s IR ]

Vai

Ile

Thr
i85
val

3066EEQ

410
Leu

Ser

Cys

phe
10

Thr T

Glu
Cys

Ile

Ser
395
LYS

Giu

Cys

PCL,

Gln
Lys

Ala
460

Ley
380
ASD
Gly
Gln

LYS

LYS
Lys
205
rhe

ser

Ser
430
Lys

In ser

Ata
Lys
Tvr
365
Cys

Tyr

Gly |

Phe

Glu
445

270
Ite

= Ala

415
Glu

Ala

Lys
Cys
Pro
Phe
Arg

&0
Leu



<210
<211>
<212>
<213

<220

<223
<4050

Met

A

Ser

Cys

Phe

ASD
2

Iie

Leu

< ]
P

o

Arg
305
Led

Va'l

vat T

Gly
385
AST
val
Phe

val

<230
<213
<23 2>

Giy

Tyr

Lys
450

[ &
LI

131
456
PRT
Momo saniens

val
Gly
Thr
35

Trp

Fro

Ala T

Tyr

Pra
115
"r_!e

e b

Trn

s

va'l

Thr
275
Ite

val

PoTyr

Tro

ASD
355

e

Cys T

ASD
Gly
Cys

435
ASp

132
454
PRT

ey
val
20

Leu

Ala

ASH
Lys
420
ser

Thr

moLvs

165

Leu

ASh

Phe

Phe

Asn

Met

E=N
Ly
il

HuPH20 precursor 1-456

131

Tyr Ly

Arg
245
Pro
Tyr

Asp

Thr
Tyr
Ala
A
Phe
405
Pro
Cys

ASpP

4 ser

Glu

MeT
375

AsSn T

Leu
Ser

va
4355

Leu i

val

Ser

Ile
Phe

Pro

Leau

ASD
425
Leu

J060SEQ PCL.TXT

sep
Glu

Leu

W
v
=3

Phe
Phe
val

Phe

Tyr

Asn
235

Tep L

Thr
Arg
Pro
Phe

315
Leu

Sar |

AST
va'l
Ser
395
LYyS
Glu

ys

Pro
e
380
ASp
Gly
Gin

LYS

Ala

Val

Pro

Lys

Gin
175

Pra
160
ASH

rPhe

Cys
Asn
240
Ser
va'l
val
Thr
Gl

320
Ile

s Ley

ASn
Gln
ey
400
Thr
LYyS

ASp



<Z213> Homo sapiens

<220>

<223% HUPHZ0 precursor 1-454

<400> 132

Met
i
Sap

ser
Arg
305
Lau
va'l

Leu

val

210>
<211
<212
<213

Gly

Lew
Thr
370
val

Pro

220>

<223»

< 400>

13

val

Gly

1 Thr

35

Trp

el

a Thr

275
Tle

val

ToTyr

Trp
ASD
355
Lau
ys
ASp
Gly

Cys
435

> ASD T

133
452
PRT
Home sapiens

3

l.eu

val
20
Leu

Ata

ey
Thr

Pro
160
Gln

-
94}

[(VIWaii

e
3

ASN

Tvr

Glu

i~
N

i

E._J
o

ju

Lvs

\ufa-j
ala
ASDH
310
Gly
Met
Lys
Lys
390
Ala
Thy
Tyr

Ala

LYS

The

Arg

ala
55

ser i

Gly

His
val
Ala

40
Pro

e
20
T

Pra.

HUPHZ2O precursor 1-452

Leu
val
Met

345

Ser

30665EQ

Phe Phe
4

The Phe

Pro val

s Ser phe

Lys Phe L

Ala Leu
330
Arg ser

= LAl ASD

Ser ser

385
Glu Lys
Ley Glu

ser Cys

Page 140

PClL.

Lys

> Tyr 1

365
Cys

Ty
Gly
rhe

Glu
445

Cys

Ser
270

Tie

Lau
Lys
ser

430
LYS

val
15
FPro

val

Pro
ATG

ASn

s Ala

.
S
W

[
4_.‘\.‘]__.1
2}

i

sly

Lvs
Cys

Pro

s phe

AT'G
80

Loy
Gly
LYs
val
Pro
160
ASD
zhe

LyS



Met Gly val
Ser Ser Gly

Cys Leu Thr
35
Phe Leu Trp
50
Asp Glu Pro

Ile Asn ala

Leu Leu ASp A

val Thr Leu
o370
Gly val Cys

Ash Pro AsD
val Arg aly
phe Tyr Cys
val Lys Asp

450

<210 2
<210
«<212>
«213»

RS

3
g
R
O

o

<220

Leu

va'l
20
Ley

ala -

Ley
Thr
Pro
106
Gin
Thr

Glu

Tvr .

Ser
180
Gly

: Pro

ASh
Lys
420
sSer

The

ASD

Tyr

Arg

245
Pro

lomo sapiens

> Tyr

Trp
150
ASn

Thr

Met
LYS
Lys
380
Ala
Thi

Tyr

Lys

His
vai
Ala
40

Pro
Leu

val

Ser T

ey
120
Pro

It

Thr
360
Cys

Tro
Gln
Glu

Thr
449

<223» HUPHZ0 precursor 1-450

<400> 134
met Gly val

ke
Ser ser Gly

cvs Ley Thr
35

l.ew Lys Phe

val ser Gin

20

Leu Asn Phe

5

Lys

His

ITe val

Arg Ala Pro pro val Ile pPro
40

Ije
Phe
25

Pro

Saer

Ash
ey
ASD

425
Ley

Ile

Phe

25

3066SEQ PCLLTXT
Fhe Phe Arg Ser

Thr Phe Leu Leu I

°roe val Ile Pro
Glu Phe Cys Ley
€0
Ser Phe TIle Gly
75
Ile Phe Tyr val
Thr Gly val Thr
AsSp His Leu Asp
ASD Ash Leu Gly

140
Tro Ala Arg Asn

Glu Lys ala Lys
Gl Thr ITe Lys

Tyr Tyr Leu Phe
220

Pha L
315

Lew Asn Pro Tyr

Gin val Leu Cys
380

Ser Ser Asp Tyr

Glu Lys Gly Gly

410

tay Glu &In rhe

ser Cys Lys

Phe Phe Arg Ser
16
Thr Phe Leu lLeu
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Leu Gy ala ¢

Leu
Lys
ser

430
LYS

Phe
Tla

Asn

val Lys
Pro Cys
val pPro
L.ys Phe
Pro Arg
30

Arg Lay
Asn Gly
Ala Lys
ada val
Lys Pro

160
noAsH

5
i Phe

Glu Ser
255

Pro va

arg val

Asp Glu

- Gly Ile

335
Cys Leu

Glu GIn

His Leu
400

phe Thr

415

Glu Lys

ala Asp

val Lys
15
Pro Cys

val Pro



Phe Leu T

50
Aso Glu

Iie Asn
Gly Tyr
Gly Ile

LYS ASp

Lelr Leu

val Thr
370
Gly val

ASH Pro

Pro
Ala
Tyr
Pro
115
ile

e

«200> 135
<Z11i> 508
<212> PRT
<213»> Home sapiens

<2 20

Leu
Thr
Pro
100
Gin
Thr
Glu
TYr

ser

Trp
ASD

Asn Ala

55
Met Ser
70

Gly Glin Gly

a5
TY D

Lys

ITe Asp

Ile sar

Phe Tyr Met

135
Trp Arg
154
Asn Arg
Thr Glu

Asp Phe

Met Glu

Lys Met

375
Lys Asn
390

Pro
Pro

sar

Ala T

Ley
200
Trp

Pro

Aata The G

Thr Leu

g Tyr ser

<223> HUPHZ0 oprecurser 1-50

<400> 135

Met Gly
1
Ser Ser

val
Gly
Thr
35

Tro

Fro

Leu

val
20

Ley

Ala

Leu

Thr

Tre
ASD

v
b

g
&5

Pha Arg

Asn Ala
55

Met Ser

70

Gin Gly

L.ey

val

Leu
265
Arg

Pro i

Ite ph

Phe
25

Pro
Ser
Phe

Thr

30665EQ
Glu Phe

ser Phe
75

- Iie phe

Thr Gly
Asp His
ASp Asn
Trp Ala

155
Giu Leu
Ghu Lys

Glu thr

Tyr Tyr 1

Tyr AsSh
235
Ser Tro

hr

val arg

a pPhe
Thr rhe
Pro val
Glu Phe
Ter pPhe

75
ile Phe

page 1

pClL,
Cys
50
ITe
Tyr
val
Ley
Leu
140
Arg

va'l

Pro”

Leu C

380
Asp

Gly
GIn

LyS

TXT
Leu

Gly
val
Thr

ASD
125

Gly i

Asn
Gin
LYS
LYS

205
Phe

Ser
Leu
Pro
45

Leu

Gly

val

Lys
ser

430
Lys

rhe
Tle
30

Asn
Gly
ser

ASD

LYS
Pro
ATg

95
AsSn

4715
Glu

val
15

Pro
val
Lys
Pro

Arg
95

160

YOASH

Lys

she

ATg
20
Leu



Gly
Gly
Lys
Ile
145

Lys
val
Glu

Ley

T
LS Ty

Pro

[l ]

Fa W

SRR

iy
)

ASD

73}
ek
e

o=,

o ip g
Eowrin

A

ASN

Leu

136
506
PRT

CTyr

Ser
130

Gly

Pro

—
<
ur

[

R —

i

[l el

Pro
Phe

Thr

ASH

Lys
4720
Ser

Thr .

cha
Ala

Fhe
500

TYP

Phe
405
Pro

Cys

sar
485
Leu

<2713> Homo sapiens

Gly

Ser

2 Lau

50
Gy

ASn

val Leu Lys
3

Gly
Thr
35

Tro
Pro

aAla

va'
20

Leu
ala
Leu

Thr

sar

roAS

Hig
Lys
230
AST

Leu

Tyr
Ala
LYS
470
Pro

ile

Pha
Gin
Phe
Asn
Met

70
Gin

Lau
215
Lys

ASD

Leu
Ser
va'l
455
PYo

Ser

Ile s

Lys
e
Arg
Ala
55

ser

Gly

Leu
120
Fro
pro
Sar
Ala
Leu
200
Trp

Pro

3> HUPHZO precurseor 1-506
136

Met
Ile

ser

Lay

Ser
505

Phe
25

Pro
ser
#ha

Thr

306650 PCL.

Thr
ASD
Asp
Tro
Glu
170
Glu
Glu
Tyr
Tyr
Sar
250
AsSnh
val
Leu
Lys
Ala
330
Arg

Lets

Phe
10

Thr
Pro
Glu
Ser

Tle
390

Gy val

-
[
ft

His
Asn Leu
Ala Arg
155

Leu val
Lys Ala
Thr Iie
Tyr Leu
asn Gly
235

Trp Leu
Thr Gln
Arg Giu
Fro wval

rhe Leu
315

o 8

Leu Gly

Thr Glu
475
Ala Thr

Ala ser

Phe Arg
Fhe Leu
val 1le
rhe Cys
rhe Il
phe Tyr
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T
Thr
ASD
125
Gly
AsSn
Gin
Lys
Ly
205
Phe

Ser

sat
l.ey
Pro
45

Let
Gly

val

Phe

Phe
Ile
30

Asn
Gly
Sar

ASD

Asn

Ala

G REERn
1)

BEGIRA

-1
]
[t

Tu

()]

Phe
415
Giu

Ala

Glin

Ile
495

va'l
15

Pro
va'l
LysS
Pro

ATg
95

Lys

PO
Phe
Ay

80
Leu



Gy

Gly T

LYS
Ila
145
LyS
val
Glu

l.eu

Val

e A

465

Phe T

Ser

<2 10>
<2 11>
<212

213>

<2 20>

<223
<400

[ IRy >3
(DR
[Vakw]

K

137
504
PRT
HOmo: sapians

met Gly val

1
ser

sar

5 Laeu

Gly
Thr
35

Tro
PO

Ala

Pro
100
Gin

The

Glu

Tyt |

Ser
180
Gly

Pro

His T

Lys
TV

260
Lau

LyS
420
ser

Thr

Phe

ala s

Phe L

506

Ley

Thr

Pha
405
Pre Thr
Cys Tyr
aso Ala

Leu Lys

HUPHZO precursor

137

(D
]
]
o
]

Sey Gin

Asn Phe

CTro ASD

ASp Met
70

Gly Gln
85

L

Ley
120
Prro
Pro

Ser

s
vall
ala

A0
Pro

6y bt i
ot O
s S

Giy
Leu
Ly
2635
ATG

Pro

(U
&
@ vt

l.eu
ASp
425
el
val
Met
ey

ser
505

Ile
Phe

Pra

30665EQ

Thr
ASP
ASp
Trp

Gl
170

roGlu

Glu
Tyr
Tyr

Ser
250

[

Asn T

val
Ley
VS

Ata
330

Arg

L2y

o1
L
o3

Glu
410

Gly

His

Leu @7

Ser

Cys

Glu

Ser

490

val

Phe
10

™hr
Pro
Glu

Ser

1le
50

rhe
75
phe

pPCl.a

val

Leu

L.eu G

140
Arg

val

5 Ala

Tie

Leu

220
Gly

ey
Glin
Glu

val
200

1o
L

Gly

Met

Pro T

Leu
38D
Gly
Gin
Lys
Ala
480
Glu

Thr

Saey
Leal
Pro
45

Ley
Giy

Val

va'
110
Lys
Met
Trp
Gin
Glin

190
Leyu

ASh
Ala
Ala

Lys

Gln

175
Gy

Gly

ASD

Pha .

Glu
253
Pro

Arg

Phe.

415
Giu

Ala
val
Gln

Ile
495

LYS
Cys
Pro
Pha
Arg

30
Lo



e
AN
[ R V]

Tyr

: Pro
115
Tie

Tro T
150
VER ASh

Thr

5
5
p
Ile Asp ala phe Leu Lys Pro
465 - 470
phe Tyr asp Ala Sar Pro Ser
485
Ser Tle Leu Phe Lau Ile Ila
500
<23.0> 138
<211> 502
<212» PRT .
<213> Homo sapiens
<220
<273> HUPH2O preacursor 1-502
<400> 138
mMet Gly val Leu Lys Phe Lys
1 3
Sar Ser Gly val Zer Gln Ile
20
Cys Leu Thr Leu Asn Phe Arg
35
phe Leu Trp Ala Trp Asn ala
50 53
Asp Glu Pro Leu AsSp Met sar
&5 i 70
e Asn Ala Thr cly GIn Gly
85

Pro

va'l
Ala
40

Pro
ey

vVal

GY = b
o
3w

ey
~oo

L0

Arg A

Pro

306GSED
Thr Gly

AsSp HWis

ASD
Tep

Glu Le
170
Gl Lys

Glu

475
Ala

Phe Arg

Phe Leu

val 1

a2

i Phe Cys
60
Phe Tle

Phe Ty

Page 145

LTXT

Thi
AsD
125
Gly
Ash
Gin
Lys
Lys

205
Phe

Ser

L.eu

Pro

45

Leu

Gly

va'l

val
110

Lys A

Met
Trp

Gin

Il 2]
WA —
O

Pro
Cys
Asn
Ser
270
Tle
Ala

Gin

sSer

Val
15

Pro
val
Lys

Pro

Leu



<210
<211
<?12>
<213

<22 3

<400

Ml
1

Ser

Ty

ASD
ASp
AsD
Gin
Lys
Ley
210
AL
Gy

Ala

-
23]

bt P
el LN
m N

Tyr

Pro

139
500
PRT

Tyt
LYS
Phe
Giu
LYS

Ley

> HOmG sapiens

<220

Gly
Sar
Leu

Leu
50

2
13

g
vati

Gly
Thr

35

Trp

Leu
val
20

=1
ala

l.au

LYsS
5
Ser

Asn

ale!
ASD

Gly
85

rPhe
Gn

Phie

Met
70
Gln

La
120

© Pro

Pro

ASD
Tyr
Asn
%80
ser
va'l
Thr
ile
Thr

360

Cvs

HUPHZO precursor i-500

His

val
Ala
Pro
Leu

val

Leu
265
Arg

Pro

Leu
ASD
425
Leu
val

Met

Ley

30665EQ

e Thr Gly

Asp His

ser
490

pha pPhe

1
as

Thr phe
Pro val

Glu Phe

» Ser Phe

75

Ite Phe -
80

Arg
Leu

e

i

5

oy
o
te

15615y

o

Ty
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Lys
Sar
430
LYS
Gly

Pro

Phe
Ile
ASN
Gly

ser

ASN
Ala
Ala
Lys
Gin

175
Glu

Pro

Ar
95

AsSD

5in

EERTE]
AL

Thr
LYS

Asp

ITe
480

2 val

Lys
Cys
Pro
Phe
ATy

Leu



3066SEQ PCLUTXT
Gly Tyr Tyr Pro Tyr Tle asp Ser Ile Thr Gly val Thr val asn 61
100 105 : 110
Gly Tle Pro Gin Lys Ile Ser Leu Gln Asp His Leu A;D Lys Ala Lys
- 120 125
Lys Asp Ile Thr phe Tyr Met Pro val Asp Asn Leu Gly Met ala val
130 135 140
ITe Asp Trp 6lu 6¢Tu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp wval Tyr Lvs Asn Arg Ser Ile Glu teuw val ¢Tn G¢Tn Gin Asn
165 170 175
val Gin teu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys GIn Glu Phe
180 185 150
Glu Lys ala Gly Lys asp Phe Lau val Glu Thr Ile Lys Leu Gly Lys
195 200 ‘ 205
Let Led Arg Pro Asn His Leu Trp Gly Tyr Tyr ieu Phe Pro Asp Cys
210 . 21E 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr asn G¢ly Ser Cys Phe asn
225 220 235 240
val Glu Ile Lys Arg Ash ASp Asp Leu Ser Trp Leu Trp Asn Glu Sar
245 250 255
Thr ala Leu Tyr Pro ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val
280 265 :
Ala ala Thr Leu Tyr val 4 arg val Arg Glu Ala Ite arg val
. 275 280 285
Ser Lys Ile Pro Asp Ala Ser Pro Leu Pro val Phe Ala Tyr Thr

4

e
7
L]
>
%
>
I

g

L0

&
Gy
D
oA

Arg Tle val phe Thr Asp Gin Asp Glu

i.eu val Tyr thr phe Gly
325

val Ile Trp ¢ly Thr Leu

340 345

ASn Tyr Met G |

J—

o))
oy
=
-t
-3
<
o5

Seg

Lo
1
3
1
-
D
=
i
)

[~ G B

o owin

oAl
L)
o
<

Asn Pro Asp Asn Phe ala Ile ¢1n Leu

val Arg Gly Lvs Pro Thr Leu Glu AsSp )
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cyvs Lys Glu Lys Ala Asp
435 440 445
val Lys Asp Thr asp Ala val Asp val Cys Ihe Ala Asp Gly val Cys

Ite Asp Ala Phe Lsu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile

Phe Tyr ASn Ala Ser Pro Ser Thr Leu ser ala Thr Met Phe Ile
‘ 485 440 495
Ser ILle Leu Phe

<210 140

211> 4388

<?3Z> PRT )
<213> Home saplens

<220
223> HUPH20 precursor 1-488

<400>_140 _ .
Metr Gly val Leu tys Phe Lys His T7e pPhe Phe Arg Ser phe val Lys
i 5 10 15
Ser Ser Gly val Ser 6in Tie val pPhe Thr Phe bLeu Leu Ile Pro Cys
20 : 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro
35 40 45
phe Ley Trp ala Trp Asn Ala Pro Ser Glu Phe Cys Leuw Gly Lvs Phe
5¢ 55 80
Asp Giu Pro Leu Asp Met Ser Leu Phe Ser rhe Ile Gly Ser Pro Arg
&5 70 75 280
Tle asn Ala Thy Gly Gin &ly val Thr Ile Phe Tyr Val Asp Arg Leu
85 30 95
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val Gln Leu Ser

Glu Lys Ala Gly

155

Lau Lau Arg Pro

val Lys

G

rhe Tyr C
T4

A

¢ Trp Gly
340
Asn

355
roLeu Az

Ile asp Ala Phe

465

he Tyr

in
{T
3
H
—d

<2 10>
<211>
<212

<213

<2720
<229

Met G

Asp Gl

141
456
PRY

LYS ASD
Asn His

Tyr Lys
230

Arg Asn

245

Mat
135
Arg

Arg

Glu

Phe

Lau
215
Lys

Pro Sar I

Tyr val
azp Ala

Thr Asp

310
phe Gly
325

Thr Leay

Tyr Met

AT a1 e
Mrd Y5

350
Phe Ala
405
Pro Thr

Cys Tyr
asp Ala

Led Lys
470

Ser Pro S

485

Homo saniens

Glin

eu Glu

Thr
440
ASD

Pro

HUPHZCG precursor 1-456

141
vy val Lay

roGly val

20

u Thr Leu
35

ail Trp Ala

U Pro Leu

n Ala Thr

Lys Phe
S;r Glin
Asn rhe
Trp AsSh
AsSD Met

70

Gty Glin
85

Lys
Ile
Arg
Ala
55

sSer

Gy

His
val
Ala
40

oro

el

val

Ia
105
Gln
val
Thr
Ila
Thr
185
val

Gy

e

Pro L

Leu i

val
Mat

345
Thle

Leu

3066SEN PCL.

Thr

ser
4490

Gy
His
Asn
Ala
155
Ley
Lys
Thr
e

Asn

235

Tro

Thr

val
Leu
Leu
140
ATy
val
Ala
Tie
e
220
Gly
Gin
Glu
val

300

Leu

Met

Arg

Leu

Ley T

Ala
285
Phe

Ser

e

7w —
O
Ty

2l

val
110
Lys
Met
Trp
Glin
Gin
190
L&l

Pro

Sar

S0

430
LyS

Gly
Pro

Phe

Asn Gy

Aa Lys

Phe Thr
415
Glu Lys

val Lys
15

Pro Cys
val Pro
Lys Phe
Pro Arg

Arg Leu
95



. 30663EG PCLLTXT
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ite Thr iy val Thr val Asn Gly
106 105 110
Gly Ile pPro GIn Lys Ile Ser bLeu Gln Asp His Leu Asp Lys Ala Lys
' 115 120 125
Lys Asp Ile Thr pPhe Tyr Met Pro val Asp Asn Lau Gly Met ala val
130 135 140
Tle asp Trp Glu GTu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro

Lys Asp val Tyr Lys Asn Arg Ser $le 6l Leu val Gin GlTn Gln Asn
' 1685 170G 175
val @in Leu Ser Leuy Thr Glu Ala The GTu Lys &la Lys GIn Glu Phe
180 185 18¢
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly tys
185 200 205
sy Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
19 215 220
Asin His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
val Glu Tle Lys Arg Asn Asp Asp Leu Ser Trp beu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro val
280 2G5 270
Ala ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val
275 280 285
Lvs I'le Pro Asp Ala Lys Ser Pro Lew Pro val phe Alaz Tyr Thr
250 295 . 360
Tla val phe Thr asp 6In val Leu Lys Phe Leu Sar Gin Asp Giu

val Tyr Thr pPhe Gly clu Thr val ala Leu Gly Ala Ser Gly Ite

val Ile trp Gly Thr Leu Ser Ile Mat APg Ser Met Lys Ser Cys Lau
340 7 345 350

Lie Let Asn Pro

It I
[ IS R
S e i

)
Lel Cy
380

ASD Twr

n Pro Asp Asn Phe ala Ile &ln Leu Glu wys Gly Gly

val arg Gly Lys Pro Thr Leu Glu Asp Leu Giu GIn Phe
: 420 425 :
phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
val Lys Asp Thr Asp Ala val asp val Cys Ile ala asp Gly val Cys
450 455 460
Tle Asp Ala phe Leu Lys Pro Pro Met G¢lu Thr Glu Glu Pro Gln Zle

Phe Tyr Asn Ala Ser Pro Ser Thr Led Ser Ala Thir Met Phe Ile val

485 490 495
<210> 142
<211> 494
<212 PRT
<713> Homo sapiens
<220
223> HUPHZ( precursor 1-494
<400> 142 _
Met: Gly val Leu Lvs Phe Lys His Tle Phe Phe Arg Ser Phe val Lys
1 5 10 15
ser Sar ¢ly val Ser Gin ITe val Phe Thr Phe iLeu Leau Ile Pro Cys
20 25 30 )
Cys Leu Thr Leu Asn Phe aArg Ala Pro Pro val Ile Pro Asn val Pro
35 40 45
phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cvys Leu Gly Lys Phe
50 55 &0
Asp Glu Pro Leu ASp Met Sar Leu Phe Ser Phe Ile &ly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly GIn @iy val Thr I7e rhe Tyr val Asp arg Leu
85 50 95.
Gly Tyr Tvr Pro Tyr Ile asp Ser Ile Thr Gly val Thr val Asn Gly
100 165 110
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val Arg Gly Lys P

Phe Tyr Cys Ser Cys Tyr S

val Lys Asp Thr Asp ala
450
Ite Asp Ala Phe Leu Lvs

<210
<211>

470
phe Tyr Asn Ala Ser Pro
© 485
143
452
PRT

<212>
<21.3»

22>

<223
<40

Met Gly wal Leu Ly

1 5
ser Ser Gly val se

Homo sapiens

Met
135
Arg
Alg
Gl

phe

O T

3

b
[ R

I

Ser
Ala

L&
200
Trp

Pro

HUPHZ0 precursor 1-4972

143

1
2
pis. )
[

ﬂ
mh
=1

20

Cys Leu Thr Leu Asn Phe

phe Leu Trp ala Tr

g

0J

Tle As

p
Asp Glu Pro Leu Asp Met

35

CGly Tyr Tyr Pro Tyr Ile

Gly Ile

Lys

e
Arg

g?a

32
Sar

His

va'l

Ala

40
Pro

Let

Ser

et

120

GlIn

15
]
)

Phe
Fro
Ser
Phe
Th
Ie

105
GTn

30665EQ

ASD
ASD
Trp
Gly
170
Gl
Glu
TYr
Tyr
Sar
250
AST

val

Glu

ser
4530

Phe

fhr

Pro

-

Giu

=>Er

Ile

80

Thr

ASp

Mis
ASN
Ala
155
LeaL
Lys

Thr

Pha L

val
Phe
Phe
75

rhe
Gly

His
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Fro

Leu

380

roASD

GIn

Lys

Ala
460
G

‘Thr

2 APy

LYs
Met
Tro
Gin
Gin
180
Leu

Pro

Ser
430
Lys

VES
15
P

val Pro

o Cys

Lys Phe
Pro Arg

890
Arg Ley

Asn Gly



Leu

Tyr
245
val

<21.0>
<213>
<21 7>
<713

<2 20>
<223

LYS
450
ABD

Tyr

Ile
Trp
val
Leu
Hla
185
APy
His
e
ey

Thr
275

1 s
Iiie

Cys
435
ASD
Ala

AEN

144
488
PRT
Homo sapiens

<400> 144

Met
]

Ser ¢

Cys
Phe
ASP

65
Tie

Gly

va’l

© Gy

Thr
35
Trp

Pro

The

Leu

val
26
ey

Ala -

Ly
Thr
Pro

100
Gln

ila Thr

LYS
5
ser

ASD

phae
Glin
phe

ASI’]_

Met
135
Arg

Arg

HupPH20 precursor 1-488

ser

Gly

Met
135

Pro
Pro
Ser
Ala

Ley
200

Trp

Pro

ser

leu
120
Fro

val
Thr

Ile

Thr

185
val

Gly
Gly
Leu
Leu
265
Alrg
Pro

L.eu

Ila
phe
25

Bro
sat
she
Thr
Ile

105
a1n

30665EQ

ASD
Trp
Glu
170
Giu
Glu
Tyr
Ty r
Ser
250
ASh

val

Sar

480

L

Phe
10

The

Pro

Ash
Ala
155
Leu

LYS
Thr
Tyr
ASnN
235
Trp

Thi

Asn
Vil
Ser
3485
Lys

Page 131

PCL.

Leu
140
ATY

val

Ala i

e

Leu
220
Gly
Leu
Gin
Gly

-

Vit

300
Lau
Gly
Met

Pro

Lau
380

ASD

Gy

Leu
140

Lys
Ty
365
Cys

Tyr

phe
Tle

Asn

ser
AsD
Val
110
Lys

MetT

val
15

Pro
val

Lys

ATY
95

Asn
Ala

Ala

val
Pro
160
ASH
Phe
Lys
Cys
ASN
248
Ser

val

7 val

Thr

Glu
320

y Tie

Leu
Asn
Gin
Lau

400
Thr

ASD

Ile
480

Cvys
PIro
rhe
Arg
80

Lel
Gy
LyS

val



ey
val
Gly

385
Asn

465
phe

<230
<2311
<212>
<213

Lvs
450

2 ASD

Tyr

<220

<223>

Giu

LYS
165

Ley

145
486
PRT
Homo sapiens

<400> 145

Met
1
Ser
Cys
Phe
ASD
o5
Ile

Gly

aly

ASP
130
ASD

va'l
Gly
Thr
35

Trp
Pro
Ala
Tyr
PO
115
Ile

Trp

Lay
val
20

ey
Ala
el
Thr
Pro
100
Gin
Thr
Glu

ASp

Leu

Ser
485

Lys
5.
sSer
&S
Trp
ASD
Gly
85
Tyr
Lys

Glu

L]
o O3

T gt
%]

Ala
LysS

470
Pro

rhe
Gn
rhe
ASN
Met
70

Gln

Ile

Ite

> Tyr

Trp
150

val
455

Pro ¥

Ser

HUPHZ0 precursor 1-486

Lys
Ilae
Arg
Ala
55

ser
Gly
ASD
ser
MeT

135
Arg

The
Iie
Thr
185
val
Gly
Gly
Leu
Leu
265
Arg
Pro
ieu

va

Mat
345

Lie L

Ser

Asn

Ile
105
Gin

val

Thr

3066SEQ

Tyr
Tyr
ser
250
AsD

val

Ala
155

Lau
Lys
Thr
Tyr
ASD
235
Trp
Thr
Arg
Pro
phe

315
Leu

G Ser

Asn

l.eu !

Gly

Met

Pro

Ala
460
Glu

CTXT

AN T

Gn

Lys
205
Fhe

Pro
45
Lay

Gly
vl
Thr

ASD
125
Gly

Asn

Lys
Gin
175
Glu

val
15
Pro
va'l
Lys
Pro
Arg
95
Asn
Ala
Ala

Lys

Pro
160
ASN
Phe
Lys
Cys
ASD
246
Ser
Val
val
Thr
Glu
320
ile

l.eu

Cys

Ile
480

Pro

160



Ley
Tyr
225
val
Thr
Ala

ser

Asp val

<210 1486

<214

> 472

<Z12= PRT

<21 3>

<220

<22 3>

<400> 146

leu
1

Ala

Lal

Thir

Thr
Glu
Tyr
Ser

145
Gly

Asn Phe
Trp Asn

ASp Met
35

Gly Gin

50

Tyr Ile

Tvr

Ser L

180
Gly
Pro
H1s
Lys
Tyr
260
Lel

Phe
Tnr
Gly
344
450

Asn

Lys
420

Ser C

pPhe

Ala

Arg
Ala
20

Ser
Gly
ASD
Sar
Mat
100
ATY

Arg

Arg
Phe
405
Bro

Leu

Ser
485

Homo sapiens

mature HuPH20

Ala
5
Pro
Let
val
ser
Ley
85
Pro
Pro
Ser
Ala

Ley
165

LYS
470
Bro

36-507

Pro
Ser
Phe
Thr

Ile

Pro
clu
Sar
Ile
55

Thr
Ash
ASD
Trp
Gl
135
Gy

Glu

Sar
Ala
Ley
200
Trp

Pra

val
Phe
Phe
40

Phe
Gly
His
ASn
Ala
120
Lau

Lys

hr

Ile
Thr
185
val
Gly
Gly
Ley
Ley
265
Arg
Pro
Lau

val

MeT

Ile
Cys
25

Tla

Tyr
val
et
Lewu
105
Arg

val

Ile

J066SEQ

Glu
170
Glu
Glu
Tyt
Tyr
ser
250
ASH
val

Leu

Ser

Glu
430
L.eu

G Ll

Gly
ASR
Glin
Lys

LYS
170

Ley
Lys
Thr
Tyr
AST]
235
Trp
Thr
Alrg
Pro
phe
315
Ley

Ser

Thr
475

ASD

Lys
Mat
Trp
Gin
Gn
155
Lay
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va'l

Lys

Pro
Arg
60

ASnH
ata
Ala
Lys
Gin
140
Giu

Gy

Gln
Ala
285
Phe
Ser
Ala

Lys

Tyr I

365
Cys

Tyr
Gly

Phe

oo 40
h P —d
LA

Glu

Gin
Gln
150
Leu
Pro
Cys
Asn
Ser

270
Ile

Glin
175
Glu

Gly

Phea
Glu
255
Pro
Arg
TYr

ASD

Gly

335

roCys

Leu
Glu
Asn
Tyr
Ile
ASD
95

ASD
ASD
Gin
Lys

Ley
175

Asn
Phe
Lys
Cys
Asn
240
ser
val
val

Thr

Glu

480

Trp
Frro
Ala
Tyr

Fro



<210
EIANES
<z 17>

<23 3

AsN
Tyr
Arg

210
Pro

<220

<22 3>
<400

Leu

1
ES

Aa T

Leu

Thr

Ser
345
Gly

Pro

ASnH

147
470
PRT
Homo saptiens

147

Phe
ASN
Meat
35

Glin

ITe

Ile ¢

AT
ata
20

Sar
Gly
Asp

S

r

©

Met
100
r

s
Arg
g

4
L

AT
Glu
Phe
Leu

180
Lys

Trp
Pro

ASD

mature HuPHZ0

Ala

Pro

Let
Pro

FPro

Ala
Leu
165
Trp

Fia

Gly Tyr

Gly Tyr

Leu Ser
215

lLeu Asn

230

arg val

Pro Leu

Leu Glu
375

ASp Leu

350

leu Sar

val Cys

36-505

Pro Pro
Ser Glu

Phe Ser

Thy Tle

55
e Thr
70
Glin Asp

val Asp
Thr Trp
Ite Glu

135

Tht Glu
159

Tyr

ASH
200
T

Thr
Arg
Pro
phe
280
Ley

Thr
44

1
AR

val ¢lu Thi

Gly Tyr

Gy Tyr

e
185
Gly
Leu
Glin
Glu

va'l

e
Cys
25

Tle

TYr

val

ey
Leu
105
Arg
va
Ala
Ile
Lau

185
Gly

30665EQ

Phe

-
Ser

Pro
Lay
Gly
vai
Thr
ASD

50
Gly

Asn T

Pro
cys
ASH

Ser

Leu i

Lys

Asn
Gly
ser
ASp
va'l
75

Lys

Met

m:
=

o
o -
oowt s

Pro

Cys

FCl
ASD

phe
Glu

220
Pro

val
LYS
Pro

Arg
’

CTXT
Cys

Asn
205
Sar
val
Val
Thr
Glu
285
Ile
ey
AST
Gin
ey
365
Thr

Lys
ASP

Cys I

ite
445
val

Pro
Phe
ATY
45

Leu
Gly
Lys

va'l

Pro b

125
ASD

Phe

Lys

Cys T

Azn
205
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Tvr
190
val
Thr

Ala

Arg
270
Ley
val
Let

Val

Phe

Ley
Glu
A5
Tyr
ite
ASp
95

Asp

ASD

Lys
Ley
175
AsSnh

Gy

Tro
PO
Ata
Tyr
Pro
80

Ile
Trp
val
Leu
ala
160
APQ

His



LYS
Tyr
225
Leyu
Pro
phe

oy

Gly T

305
ASN

Leu

Thi
Pro

Gln

Thi

Gy

TY Y
ser
145
Gly
Pro

His

Arg
210
Pro

Tyr

ArQ
Phe

370
Pro

LyE
130
_eu

Lys

AT

Tyr i

Arg
210

Pro &

468
PRT
Homo sapiens

ASh
Ser
val
Ala
ASD
275
Gly
Ley
Met
LYS
LYS
355
Ala
Thr

TYr

U Lys

435
Pro

148

Phe

Arg
ala
20

Sar
Gly
ASD
Sar
Met
100
Arg
Arg
Gliu
Phe

Lau
180

$ Lys

ASD

Ije

ASD
TYr
ASD

245
Ser

Glu

Thr
405
ASp

mature HupH20

Ala
5
o2ro
Lay

val

ey
Leu
230
Arg

Pro

Leu |

val

MeT
310

tle |

Ser

Asn

ASD
3490
Ley
val

Met

Leau 5

ser
470

Sar

Trp

Glu

135

Giu

Gy

Tyr -

Tyr
Ser
215
ASN

T
Thy

Arg

Phe
280
teuy

ASD
200
Trp

Thy

Ley
GIn
Glu
va'l
255
Leu

Gly

Met

30665EQ

Trp
Gin
ala
250
Phe

ser

Ala

Lys ¢

T}/F‘
330
Cys

Tyt

ASH T

ASH
Ser
235
Ile
Ala

Gn

Leu
LYS
ser
385
Lys
Gly
PO

Phea

Ser
235
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Ala

Lys

Gin
140

Giu

Gly

Phe

Glu
220
Pro

1

LIt

Asn
Gln

Leu
365

Pro

Phe

Arg

45
Lau

Gly
Lys
val
pro
125
ASH

Phe

Cys

ASN
205

Thr

Arg
270
Lay

e val

Ly
val
Gly
350
ASH
val
Phe

val

Ile
430
Phe

Ser

Leu

Tyr
150
val

Ser Thr

val

Ala

Ley
Thr
335
val
Pro
AT
Tyr
LYsS
415

ASp

TVYr

=
o

Leu
15
Glu

Asn

L.eu

Thr

val
Tyr
Trp
ASD
320

L.ey

Leu

Thr
240
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450
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<400> 149

e
1
ala
Ley
Thr
Pro
65
Gin

Thr

Leyg’

ASN
Trp
ASD
Gly
50

T
Lys

Phe

Phe
ASH
Met
35

Gln
e
Ite
Tyt
T?p

115
AsT

Thr G

ASD i

His

LYs
185

n ASH

Ser

=
|
jas)

ATg
Ala
20

Ser

Gly

ASp

mature HUPH20

Ala
5

Pro

Leu f

vall
Sar

Loy
85

L Pro A

Tyr

i AsSN

245

Ser

AT
Pro
Lau
val
Mat
310
Ile

Ser

Glu

ser
455

ser
ite
55

Thi
ASD
ASD
Trp
Gy
135
Glu

Glu

Tyr -

Tvr

ser
215

Asn T

va'

Lau

ARG

-Pro

phe
2B0
Ley

Asn
val
Ser
360
Lys
Glu
Tys
ile
Thr

)
Ala

val

Phe

Phe

40
Fhe

Gly

His

120
Leu

Gy
va 'l
265
Leu
Ghy

Met

Pro -

Leu C

345

ASp T
Gly ¢

Gin
Lys
ala
Glu
thy

Cys
25

Tle
Tyr
va'l
Leu
Leu

105
Arg

J0663EQ PCL.

Ata
250
Phe

Ser

aAla

Glu
410
ASD

Mgt

Pro
10
Ley

ala
250
Phe

Ile Arg
ala Tyr
Gln Asp
Ser Gly

300
ser Cys

Pro Gin

Phe Ile
50

asn val
Gly Lys
ser Pro
ASD Arg

o0
y§? Asn

75
Lys Ala

Met Ala
Trp Lys
Gin Gin
140
Gln GTu
155
Leu Gly
Pro ASp
Cvs Phe
Asn Glu
220
Ser Pro
235
Iie Arg
ia Tyr
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TT
val

Thr
Gly
285
Ie

Leu

Pro
Phe
Arg
45

Ley
Gly
LYs
val
Pro

125
Asn

Arg
270
Leu
val
Ley

val

Phe |

Asp
Ile
Gy
Gly
LYS
ile
116
Lys
val
Ghu

Leu

g

130
va'l

Thr |

ala

Arg
270

I
it L
D wiln

val

Leu

Thr
335
val

n oPro

Leu
Thr
240
Iie

val



30648SEQ PCL.TX
Phe Thr Asp GIn val Leu Lys Phe Leu Ser Gin Asp GH4 Leu val Tyr
275 280 285

Thr phe Gly Glu Thr val ala Leu ¢ly Ala ser Gly Ile

290 e 300

Gly Thr Leu Ser Ile MeT Arg Ser Met Lys Ser (ys Leu bLeu Lau AsSp
305 310 315 ' 320
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile ITe aAsn val Thr Leu
325 330 335

ata Ala Lys Met Cvs Ser Gln val Leu Cys Gin Ghu 6ln Gly val Cys

340 345 350
S ASH Trp Asn Ser Sar Asp Tyr Leu His Leu Asn Pro Asp

val The Trp

Ile Arg

5
Asn Phe ala Ile &in Leu GHu Lys Gly Gly Lys Phe Thr val Arg Gly
370 ' 375 380
LYs Pro Thr Leuw Glu ASp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys
385 350 385 400
Ser Cys Tyr Ser Thr teu Ser Cys Lys Glu Lys Ala Asp val Lys Asp
405 410 415
Thr Asp Ala val Asp val Cys 11 Ta asp &ly val Cys 5

Asp Ala

n

-

el
IETT ]

T
i
)
Fey R o
g
[ Sy
Sk
[ N

Phe Leu ivs Pro Pro Mmet Glu Glu Pro Glin TYr Asn

fu o

pro Ser thr Leu Ser ala Thr metr Phe

4

> 150
> 44
= PRT
> Homo sapiens

J3s mature HUPHZO 346-499

Law Asn Phe Arg Ala Pro Pro val Tle

1 5

rp Asn Ala Pro Ser Glu Phe Cvs
g

roo AsSn val Pro Phe Leu Trp
0 . 15
eu Gly Lys Phe asp Glu Pro

g

Leu Asp Met Ser Leu Fhe Ser Phe Ile Gly Ser Pro Arg Iles Asn Ala
. < g .

a Phe Tyr val Asp Arg Loy Gly Tyr Tyr
&0

Pro Tyr Ile asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro

65 70 ) 75 84

Gln Lys Tle Ser Leuw Gln Asp Mis Leu Asp Lys Ala Lys Lvs Asp Ile

85 80 >

Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met aAla val Ile Asp Trp

Thr Gly Gin Gly val Thr I
5

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln GIn Gin Asn val ¢ln Leu
130 135 140
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe GTu Lys Ala
145 150 153 160
Gly Lys Asp Phe tLeu val Glu Thr ITe Lys teu Gly Lys Lau Leu Arg
165 170 175
pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
His Tyr Lys Lys pPro Gly Tyr Asn Gly Sar Cys Phe asn val Glu Ile
185 200 205
LYS Arg ASN ASpD ASD Leu Ser Tro Leu Trp Asn Glu Ser Thr ala Ley
23.0 215 220
Tyr Pro Ser Ile Tyr Leu Asn Thr Glin &ln Ser Pro val ala Ala Thr
225 230 235 240
Leut Tyr val Arg Asn Arg val Arg Glu Ata Ile Arg val ser Ile

pro Asp Ala Lys Ser Pro Lay pro val Phe Ala Tyr Thr Arg
260 265 ' 270
Phe Thr Asp Gin val Leu Lvs pPhe Leu Ser &¢Tn Asp Glu Leu val Tyr
275 280 285
Thi Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly e val Tie Trp
280 245 '

val



Gly Thr
305
ASN Tyr
Ala ala
Ile Arg
Asn Phe
370
Lys Pro
385
Ser Cys
Thr Asp
Phe Leu
Ala ser
450

<2310> 1

ey Ser
Met Glu
Lys Met
340
LYs Asn
355
Ala Ie
Thr Leu
Tyr Ser
Ala wval
Lys Pro

435
Prg Ser

51

211> 482
212> PRT )
<213> Homo sapiens

<2720

=4
ek
45

Thr
325
Cys
Trp
Gin
Glu
Thr
445
ASD
2ro

Thr

Mat
310
Iie
ser

ASH

Leu

<223> esHuUPHZO 36-497

<400> 1
eu Asn
1
i

I

=

Thr Phe
Gly Thr
305

Asrt Tyr

Ala Ala

51

Phe Arg A

ASN Ala

[
0
2

Uy PO 3
3

Met

Gin Gly v

Iie Asp
Ile ser
Tyr Met
100
Try Arg
115
Asi Arg
Thr Glu
Asp Fhe
His Leu
180
Lys Lys
185
ASn ASD
Ser Ile
val arg
Ala Lys
ASD Gin
275
Gly Gly
Leu sar
Met Glu

Lys Met

ala
5

Pro

ey
85

PO
Pro
sar
Ala

Leu
165
Trp

Pro
ASp
Ty
Asn
245
Ser
va't
Thy
Tle
Thr
325
Cys

Pro

Thr
Ile
Thr

150
val

Gly
Ley
Lauy
230
Arg
Pro
LLau
val
Met

310
Ile

Arg.

Leu

Ser
Glu
375
Lay

Ser

Glu

B LN
LA
[ Bt

Trp
Glu
135
Glu
Giu
Ty
Ty
S5er
215
Asn
vai
Leu
LYS
Ala
285
A

Latd

.
Gin

Ala
120
Leu

Lys
Thr
Tyr
Asn
200
rp
Thr
Arg
Pro
Pha

280
Leu

mMet
Pro
ey
345
ASD

Gly

Lys

: Ala

425
Glu

Thr

Fro

Ley
345

30605k

Lys
Tyt
330
Cys
Tyr
Gly
Phe
Glu
410
ASD
Glu

Met

Fro

LYs

Ty

330

Vs

Sar
315
Iie
GIn
Loy
Lys
ser
395
LYS
Gy

Pro

pPhe T

LYS

Met

Asn

Ser
235

L]

L2
Ala
Glin
sSer
ser
315
Ile

Gln

Page 158

PCL
Cys

1le
Glu
His
Phe
380
Glu
Ala

val

L TAT

Leu

Asn

PIo
125
ASDN

Phe

Cys

Asn
205

-

Ser

Arg

270
Lau

val

Leu

Thr
335

val

Asp
320
Leu
Cys
ASD
Gly
Cys
400
ASD
Ala
Asnh

Leu

Ile
Trp

val

Ala
160
Arg

His

. Leu

Thi
240
Ile
Val
Y
Trp
ASp
320
Ley

Cys



Ile Arg

Asn Phe
376
LYS Pro

Ala Ser
450

Lys
355
ala
Thr
Tyr
Ala
LYS
435

Pro

<210> 152
<211> 460
<Z12» PRT
<213> Homo sapiens

<220

Asn
Tie
Leu
Ser
val

420
Pro

Sar

Trp
Gin
Gy
Thr
405
Asp
Pro

Thr

ASh
Leu
ASp
390
Ley
val

Met

<223> esHupPH20 36-495
<A00> 152

Leu Asn
=

Ala Trp

LEel ASD

Thr Gy

50

Pro Tyr

Gin Lvs

Pro Asn
His Tyr
Lys Arg
10

TYr Pro
Lau Tyr
Pro Asp
Phe Thr
Thr Phe
296

Gly Thr
Asn Tyr
Ala Ala
Ile Arg
asn Phe
370

Lys Pro

Phe
ASH
Met
35

Gln

Ile

Met
Lys
Lys
355
ala

Thr

Arg
Ala

20
ser

Gly

Ala

Fro

Thr
150
val

Met
310
Ile

ser

ASI’!

Trp
Glu
135
Glu

Glu T

Tyr
TyYr
Ser
215
Asn
val
Leu
LYS
Ala
255
Arg
Lay
Gin
Ser
GTu

375
Leu

Ser
360

U Lys

Glu
Cys
Ile
Thr

440
Ala

Asn
va'l
ser
360
LVYS

Glu

ASD
Gly.
Glin
Lys
Ala
425
Glu

Thr

Leu 2

Leu G

105
Arg

va'l

- Ala

Leu
185

Gly &

Lay
Gn
Glu
va'l
265
lLeu
Gly
Meat
Pro
Leu
345
ASp
Gly

Glin

Tyr
Gly
phe
Glu
410
Asp
Glu

Met

- 3G665EQ

Leu
Lys
Ser
395
Lys
Gly
Pro

Phe

Asn

Gly

e
A1)

Met
Trp
Gin
Gin
155
Lay
BYo
Cys

Asn

y Ser

235
Tle

Ala
Gin
Ser
Ser
315
Ile
GIn
et
Lys

ser
395

Page 159

val

His

rhe
380
Glu

Pro

Phe

s
[y L o B 1

Asn
Vel
Phe
val
Ile
430
Phe

Ser

Pro
Arg
Tyr
Lys
415
ASD

Tyr

Ley 7

Glu

Asn

LvsS

Leu
175

Asn

Glu

Leu

Thr
335

y o val

Pra

Arg

= Tyr

ASD
Gly
Cys
400
ABD
Ala

ASnH

Cys
400



Ser Thr

Ser Cys Tyr ey ser
405
Thr Asp Ala val Asp vai Cvs
, 420
Pre Leu Lys Pro Pro Met Glu
435
Ala Ser Pro Sar Thr Leu Ser
450 455
<Z10> 153
<211> A58
<212> PRY
<213> Homo sapiens
220>
<223 esHUPH2Z0 36-493
<A00> 153 )
Leu Asn Phe Arg Ata Pro Pro
1 5
Alz Tro Asn Ala Pro Ser Glu
20
Leu Asp met Ser Leu Phe Ser
35
Thr Gly GIn Gly
50
Pro Tyr Ile Asp

D Gin

Fra

Arg

Lvs
260

ser I
Gl
Met

340
AsST

306655
Gt Lys
430

ASD

pcl
Ala

TXT
ASD

Gly val Cys

Giu Pro Gln e

P

P e
en

Met Ile

460

Pro val
10

Ley

2ro

LyS Phea

Pro

ATG

R=3H!

Gly
300
Lys Ser Cys
TV e
330
Cys Glu

Tyr Leud His Ley
365
Pha Thr
380

Glu

GTy

pPhe Ser
385
Lys

Lys
Glu Ala
410
ASp val

Gly Cys

Giu Gin Ile

445
Page 180

Pro

val

Ile
430
Phe

-4

~
R e g
w

Lys
415
ASD

TV



<210
<230
<212
<213>

450

<220

<223

<400

Ley
i
Ala
ey
Thr
Pro
65
Gin
Thr

Glu

ASH
Lys
385
ser

Thr

ASh

irp
Asp

Gly
50

- B
Tyr Th

Lys
Phe

Arg
230
Pro
Tyr
ASD
The
Phe
290
Thr
Tyr
Ata
Arg
FPhe

370
Pro

Lau

ser
450

154
456
PRT
Homo sapiens

154

phe

T2
Pro

<210 155
<211> 454

Arg
Ala
20

Ser

Gly

Ala
5
Pro

Ley

val

Leu
85

Pro
PTo
Ser
Ala
Leu
165
Tro
Pro
ASD
Tyr
Asn
245
Sap
val

Thi

Thr
3225
Cys
Tﬁp
Gin
Glu
Thr
405
ASD
Pro

Thr

eSHUPHZ0 356-491

PIro
ser
Phe
Thr
Tie
70

Gin

val

Thr

Gly
Gly
Leu
Leuy
230
Arg

Pro

455

Ser
Glu
375
W=
Ser
oys
Glu

Sar
455

val

Phe C

Phe
40

Phe
Gly
His
AsSh
Ala

120
Leu

200
Trp

Thr
Arg
Pro
Phe

280
ey

Ash
Val

Ser
360

LYS
Glu
Cys
Iile
Thr

440
Ala

Tyr

val 7

Leu
eu
105
Arg

Pro
ey
245
ASD
Gly
Gin
Lys
Ala

425
Glu

F066SED PCLTXT
Ala Ser pPro Ser Thr Leu Ser Ala Thr mMet

Gln

Ala
250

Phe A

ser
Ala
LYS
TV
330
CyYs
Tyr
Gly
Phe
Glu
410
ASD

Glu

asn val
Gty Lys
Sar Pro

ASD Arg

ey His
Lys pPhe
ser Glu
395

Lys Ala
Gly val

Pro Gln

Page 161

Pro
rhe
L ¥als

Let

ASD
GIn
ey
365
Thr
LYS
ASp
cys

Ile
445

Phe
Asp

I1e

Sar
Arg
270
Lau
val
Leu
va’l
Gly
350
ASH
val
Phe
val
Ile

430
Phe

ey
Thr
335
val
Pro
Arg

TYr

Yr




306OSEQ PCL.TXT
<212> PRT _
<213> Homo sapiens

<220 :
<223» mature HuPHZ0 36-439

<400> 155
Lell Asn Phe Arg Ala Pro Pro val Ile pPro aAsn val pro Phe Leu Trp
1 5 10 15

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Giy Lys Phe Asp Glu Pro
20 25 30

Leud Asp Met Ser Leu Phe Ser Phe ITe Gly Ser Pro Arg Ile Aspn Ala

35 40 45

Thr Gly &in Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr

Pro Tyr Ile Asp Ser Ile Thr Gly val The val Asn Gly Gly Tle Pro

&5 70 75 80

Gln Lys Tle Ser Leu 6Tn Asp His Leu Asp Lys Ala Lys Lys Asp Ile

Tar Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala vat I
100 105 1

Giu Glu rg Pro Thr Trp Ala Arg Asn Trp Lys Pro

u Lew val Gin &Tn Gin Asn vall

roGlu Lys aAla Lvs 61n Glu phe Glu Lys Ala
0 153 160
I Glu Thr Ihe Lys Lau Gly Lys Leu Leu Arg

Bro Asn His Leu Trp Gily Tyr Tyr Leu Phe Pro Asp Cys Tyr AST HiS

phe Thr Asp GIn val ifeu Lys Phe Leu Ser Gin Asp Glu Leu val Tyr

Thr Phe Gly Giu Thr val ala Leu Giy Alza Ser Gly Tle val Ile Trp
290 295 300
Gly Thr Leu ser Ile Met Arg Sar Met Lys Ser Cys Leu Leu Leu Asp

asn Tyr Met Glu Thr Ile Leuw Asn Pro Tyr Ihe Ihe asn val Thr Leu
325 330 335
Ala Ala Lys Met Oys sSer Gin val Leu Cys Gin Glu Gln Gly val Cys
- 340 345 350
Tle Arg Lys Asn Trp Asn Ser Ser Asp Tyr Led His Leu AsSn Pro Asp

Asn Phe Ala Tle Gin Leu GTu Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leuw Glu ASp Leu GlU Gin Phe Ser Clu Lys Phe Tyr Cys
285 390 395 400
Zar Cys Tyr Ser Thr Leu Sar ©ys Lys Glu tys ala asp val Lys Asp
445 410 415
Thr Asp aa val asp val Cys Ite ala asp ¢ly val Cys Ile Asp Als
420 425 430
phe Leu Lys Pro Pro Met Glu Thr ¢lu Glu Pro Gln Ite Phe Tyr Asn
435 440 445
Ala Ser pro Ser Thr Leu '
450

d

<240= 156
<211> 455
<212> PRT
<213> Homo sapiens

<220
<223» mature HuPHZ0 36-4%0

Page 162



B066HSEQ PCLLTHT
<400> 154 _
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Lau Trp
1 5 in 15
Ala Trp Asn Ala pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Gliu Pro

Leu Asp Met Ser Leu pPhe Ser Phe Ile Gly Sar Pro Arg Ile Asn Ala
35 , 40 45 ,

Thr ¢ly Gln Gly vat Thr tle phe Tyr val Asp Arg Leu Gly Tyr Tyr

50 55 60 .

Pro Tyr The Asp Ser Ile Thr &ly val Thr val asa Gly Gly Iie pPro

55 70 ) 75 80.

Gin Lys Thle Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp ITie

5 80 a5
Thr Phe Tyr Met Pro val Asp Asn Leay Gy Met Ala val Ile Asp Trp
100 105 110

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

Tyr Lys Asin Arg Ser Ile Giu Leu val &in Gln ¢In asn val Gin Leu

30 135 140

Ser teu Thr Glu ala Thr Glu Lys ala Lys Glu phe Glu Lys Ala

145 150

Ghy Lvs Asp Phe Lau val Glu Thr Ite Lys Gly Lys Leu Leu Arg

165 170 75
Pro Asn His Leu Trp & Asp Cys Tyr Asn H1s

L

(BT et
ST

i Ty

—

[#43
L
-~
=
3
i
e
3
o
i
o
=
o
U
-
&)

His Tyr Lys Lys Pro Gl

=
—
g
-3
=
n
pus
m .
<
%3]
4
3
(_\
P
W

phe Asn val Glu Ide

LyS Arg Asn ASp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr ala Leu
210 215 220

TYr Pro Ser Ite Tyr Leu Asn Thr Gin Gin Ser Pro val ala ala

225 . 230 235

Leu Tyr val Arg Asn Arg val Arg Glu Ala Tie Arg val ser Lys

ser Pro o Leu Pro val Phe ala Tyr Thr Arg Iie val

Thr Phe cly Gly Thr val ala Lew Gly aAla Ser Gly Ile val Ile Trp
250 295 300
- Cys Leu Leu Leu AsSD

Ile asn val Thr Leu
Gin Giu Gin Gly val Cvs
Ile Arg Lys Asn Trp Asn Sar Ser Asp Tyl Leu His Leu ASn Pro Asp

3535 360 - 365 _
Asn Phe Ala Ile Glin Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly
Lys Pro Thr Leu Giu Asp Lau Glu Gin Phe Ser Glu Lys Phe Tyr Cys
Ser Cys Tyr Ser Thr Lei Ser Cys Lys Glu Lys Ala Asp val Lys Asp
405 410 415

nroAsp Ala val Asp val Cvs Ile ala asp Gly val Qvs Asp Ala
phe Leau Lys Pro Pro Met Glu Thr Giu Glu Pro Gln Ile

. 435 _ 440 445
Ala Ser Pro Sar Thr Leu Ser

TYr ASN

<210 157
<231x 452
<21Z> PRT
«213> Homo sapiens

<220
<223> mature HupPHZO 36-487

<400> 157 i ,

Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe iLeu Trp
1 5 10 i

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Giy Lys Phe asp Glu Pro

20 25 20

Ley Asp Met Ser Leu Phe Ser phe Tle Gly Sar Pro Arg Ile Asn Ala
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IBEESEQ PCL.TXT
25 40 45

The Gly ¢Tn ¢ly val Thr I7e Phe Tyr val Asp Arg Leu Gly Tyr Tyr

5 50
Pro Tyr Ile Asp sSer Ile val asn Gly Gly Ile Pro
65 70 75 80
GIn Lys ITe Ser Leu GIn Asp His Leu Asp Lys Ala Lvs Lys Asp Ile

) 85 90 85 '

Thr ehe Tyr Met Pro val Asp Asn Leu Gly Met Ala val Ile Asp Trp

: 100 105 - 110
Glu clu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val

[
[an]
—f w
ot

ey
]
3]
amnrd
=
<
)
—
ou
¥
3

Tyr Lys Asn Arg Ser Ile &iu Leu val Gln Gin Gln Asn val Gln Leu
130 ' 135 . 140
ser Ley Thr clu aAla Thr Glu Lys ala Lys GIn Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe teu val Glu Thr Iie Lys Leu Gly Lys Leu Leu Arg
165 179 175
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
186G . 185 150
. Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Giu Ile

g L ASD ASD Leuw Ser Trp teu Trp Asn Glu Ser Thr Ala Leu
0 215 220

'n Ser Ile Tyr Leu Asn The &ln Gl pro val Ala ala Thr
225 230 - 235 240
al arg Asn Arg val Arg Giud Ile Arg val Ser

hin
193]
8]
=1

T ]
B

N
Pro Asp Ada Lys Ser Pro Leu Pro val
asp Gin val teu Lys Phe Leu Ser GlIn Asp Gl
275 280G 285
Gly Glu Thr val ala Leu Gly Ala Ss Tle

LA
5]
=
—d
e

©Cys Leyu Leu Leu ASD
320
roLeu

Gly Thr Leu Ser Ile Met Arg Ser et Lys
=1

o)
b L 1A
— i}t B

Doy
b
B
=S
V8]
=
o
Y
)
~
-

Asn Tyr Met Giu Thr

Ala ala Lys Met Cys Ser Gin val Leu Cys Gin Giuw Gin Gly val Cys
340 345 350
vs Asn Trp Asn Sar Ser Asp Tyr Leu His Leu Asn Pro A
55 360 365
Asn Phe Ala Ile Gin Leu Gld Lys Gly Gly Lys Phe Thr val Arg Gly
370 375 3280
Lys Pro Thr Leu GTu Asp Lew Glu Gin Phe Ser Glu Lys Phe Tyr Cys
385 230 395 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp

Ile Arg

[%3]
=

Thr Asp ala val Asp val Cys 112 A
420 _ 4
Phe Leu Lys Pro Pro Met Glu Thr Gi

Asp Gly wval Cys

Glu Pro Gin Tyr Asn

Ala Ser Pro Ser
450

<210 158
<211> 450
<212> PRT
<21.3» Homo saplens

<220
«<2Z3> Mature HUPHZ(O 36-485

<430> 158
ey Asin Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp
1 5 IEC 15
Ala Trp Asn Ala Pro Ser Gluy Phe Cys Leu Gly Lys pPhe Asp Glu Pro
20 25 30
Lau ASp Met Ser Leu Phe Ser Phe Ite Gly Ser Pro Arg Ile Asn Ala
35 40 _ 45
Thr &ty ¢ln 61y val Thr Tte pPhe Tyr val Asp Arg Leu Gly Tyr Tyr
50 55 60

Pro Tyvr Ile asp Ser Ile Thr ¢ly val Thr val asn Gly Gly Ile Pro
&5 70 75 30
Gln Lys I7e Ser Leu Gln Asp His Leu Asp Lys ala Lys Lys Asp Ile
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Ty

Trp
115
Asn

G R B
—d ]
AT

Let

85
Pro

Pro

ser

Ley
165
Trp

Pro

TP
(93]
I

Lo B ]
A
w3 ]

<
p}

-
i

=~
i
gl

Th
32
Cy

17 BV a

Ley
230

AlG

Bro

el
Lys
Ala
295

ATrg

Ll

Asn
Ala
120
Leu

Lys

Thr I

; Ty'r

Asn
200
Trp
Thr
Arg
Pro
Phe

280
Ley

Ser i

Lau
185
Gly

Leu -’

Gln

Glu A

Val
265
Leu

3066SED

20

Gy

PCL.T

Ala
Lys
Gln

140
Glu

val
Pro
125
AsN
Phe
Lys
Cys

ASN
205

Ser

Y5
385
Sep
The
Phe

&la

<210
<211>
<2 12>
<213

ser
450

<220

<223

139
ALY
FRT
Homo sapiens

<400> 159

LaL
L
Ala

o
L=

jod

ASN
Tro
ASD
Gly
50

Tyr
LyS
Phe
Gl

Lys

phe
AST

Met

39
Gln

Tle
Tle
TyE
Trp

115
ASh

ser

va
420

5 Pro d

Arg
Ala
20

Sap
Gly
ASD
ser
Met
100
A

Arg

Mature HuPHZO

L&
PIro
PFro

Ser

vall
Phe

Phe
40

: Phe

Gly

ASD

Ala
120

PoLeud

G B
I Pl ]
(et

hx

s Leu

Leu
105
Arg

val

Pro
10

fau
Gly
va'l
Thr
ASD
Gly

Ash

Gln

Trp

G

va'l
Lys
Pro
Arg
50
ASTI
Ala
Ala
Lys
Gln

Pro
Bhe
Arg
45

j.eu
Gly
Lys
val
Prro

125
Ash

Page 1b5

Lys

itle
110
Lys

val

Ley
15
Gly

ASH

Trp
®ro
Ala
Tyr
Pro
20

Ile
Trp
vall

Leu



<2300
<210
<212>
<Z213>

130
Leu

Lys
ALn
fyr
Arg
210
Fro
Tyr
ASD
Thr

Phe
290

vy Thr

noTyr

Ala
Arg
Phe

370
Pro

7
<
%]

=
53]
o

Leaid

<220

<223

<400

Ley
ATa
Letl
" Thr
Pro
63

Gln

Thy

) R 1A
RV R

Pro

ASH
Trp
AsSDH

Gly
50

Tyr I

LYS
Phe

=t

nr

s
wnk
oH

Lin

160
4471
PRT
Homo sapiens

160

BPhe

Ty

Trn
115
ASDH

ATg

Mature HUPHZ0

Leu
185
Tp

0y e
—
0L

Thr
150
va'l

]
—t
ey

Gly Tyr
Gly Tyr
Leu Ser
Leu Asn
230

Arg Val
Pro Leau
Leu Lys

val Ala

36-476

Pra Pro
Ser Glu
Phe Ser

Thr ILle
55

Ile Thr

70

Gin Asp

val Asp

Thr Tro

The Glu
135

Thr Glu

150

val Ghu

Gly Tyr

val
Phe

Phe
40

Phe -

Gly

His

Pro
10

Leu
Gly
val
Thr
ASD

90
Gly

Gln

Lys
170

Pha

JO66SEQ PCL.TXT

Gln GTu rhe
Leu Gly Lys
Pro Asp Cys
Cys Pha Asn

205
AST Giu Ser

Lvs Ala Asp

Gly val Cys T

Pro Gin Iie
445

Asn val Pro
Gly Lys Phe
ser Pro Arg
45
Asp Arg Leu
val Asn Gly
Lys Ala Lys
Met Ala val
Trp Lys Pro
125
Gin Gin Asn
Gln Glu Phe
155
Leu Gly Lys

Pro Asp Cys
Page 166

Gl

Leu
175
AsT
Glu

Ala

Lys
255
Ile
va'l
Ile
et

Thr
335

vy Val

Pro

Phe

ASD
30
Ile

Gly T
aly I

Lys
Ile
110
Lys
val

Glu
Leu

Tyt

(RN

ASD
ASD
ASD
ain
LYS
Leu

175
ASN

Ala
160
Arg

His

jas]
—
e

Leu
Thr
240
Ile
val
Tyr
Trp
Asp

320
eu

Leu
Ala
180
Arg

His



Tyr
225
Ley
Pro
Phe
Thr
Gly
305
ASH

ASN

Vi
m G
R

Thy

Fhe

Lys

Tyr
225
Leu

AST

Ary
210

Pro

Tyr

16l

phe
ASH
Met

35
Gin

180
Lys

Asp
Tle

Arg

APgG
Ala
20

Ser
Gly
ASD
Ser
Met
100
Arg
ANG
Glu
Phe
Leu
18¢
Lys
ASD

Tle

Arg

Homoe sapiens

=
= Mature HUPHZ0

Ala
5
Pro
Leuy
va'l

Sar

Gly
Leu
e
230
Arg

Pro

val
Met

310
Tle

[t

Sar
phe
Thr
ile

70
Gin

val |

Thr

Ile
Thr
150
val
Gly
Gy
Leu
Lau
230

ATQ

val
Phe

Phe

Ile
Cys
25

Ile
Tyr
val

Leu

noLeu

105
APG

val
Ala
The
ey

185
Gy

_au
Gin

Glu

30665EG

ser

Pro ¢

10
Ley

Gly
val
Thr
Asp
a0

Gly
Asn

Gin

Lys
170
phe
sar
Trp
Gln

Ala

Trp
Gin
Glin
155
Ley
Pro
Cys
AST
Ser

235
Ite

PC1.7T

5 Phe

Gy
220
Pro

Arg
60

CASnD

ala
Ala
LYS
Gin
lﬁO
Giu
Gly
ASD
Phe
Glu

220
Pro

Ar‘g A
Page 167

ASn
205
Ser
val
val
Thr

¢l

U

Le
Ley
ASN
Gln

Lay
365

Thr

Phe
ASD
30

Ile
aly
Gly
Lys
e
1310
Lys
val
Glu
Lau
Tyr
19¢
val
Thr

Ala

ser

Glu
Ala
Ala
Lys
255
Ile

val

Ile 7

Leu
Thr
335
val
oro
AT'Q
Tyr
Lys

415
ASD

Leu 7

15
Glu

Asn

Ile

ASD
95

ASp T

ABD
ain
Lys
ieu
175
AST
Glu
Aia
Ala

LYS

CGys
400
ASp

Ala

Leu
Ala
160
Arg
His
e
Leu
Thr

240
Ite



3066SEQ PCL.THKT
245 250 255
Pro Asp ala Lys Ser Pro Leu Pra val Phe ala Tyr Thr Arg Ile val
260 265 270
Phe Thr Asp Gln val Leu tys Phe Leu Ser Gln Asp Glu Leu
275 280 285
Thr Phe Gly Glu Thr val Ala Leu Gly ala Ser Gly Ile val Ile Trp
290 285 300 - '
Gly Thr teu Ser Ile Met Arg Ser Met Lys Sar Cys Leu Leu Leu Asp
305 310 - 315 320
Asn Tyr Met Glu Thr Ile ieu Asn Pro Tyr Ile Ile Asn val Thr Leu
325 , 330 335
Ala Ala Lys Met Cys Ser GIn val Leud Cys 61n Glu Gin Gly val Cys

val Tyr

Tie Arg

i
i
-
@
fand
I
1

3

Y& ASRn Trp ASn Sar Ser Asp Tyr Lau Hi Pro ASD
5 350 365
Asn Phe Ala ITe 6¢1n Leu Glu Lys Glv Gly Lvs phe Thr val arg Gly
370 375 380
Lys Pro Thr Leuw Glu Asp teuw Glu Gln Phe Ser Glu Lys Phe Tyr Cys
385 385 395 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lvys Giu Lys Ala aAsp val Lys Asp
405 410 415

Thr asp Ala val Asp val Cys Ile ala Asp Giy val Cys The asp Ala

Phe teu Lys Pro Pro Met Glu Thr
: 440

<210> 162
<211> 439
<Z2id» PRT
<213> Homo sapiens

3 Mature HUpPHZO 36-474

i
b
37
5

[ARTE RS an i e
vs Leu Gly Lys phae Asp
5

e
e L7 1
o i
. .
-
O

: ta Gly Ser Pro arg Ile Asn Ala
35 40 45

Ile rhe Tyr val Asp Arg Leu &y Tyr Tyr
50 55 50
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro
85 70 75 30
Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Tie

85 80 95

Thr Phe Tyr Met Pro val Asp Asn Leu Gly Mat ala val ITe Asp Trp

Giw Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys asp val
115 120 125
Tyr Lys Asp Arg Ser Iie Glu Leu val Gln Gln ¢ln Asn val 6in Leu
130 135 140
Sar Ley Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu pPhe Slu Lys ala
145 150 155 160
Giy Lys aAsp Phe Leu val GTu Thr ITe Lys Leu Gly Lys Lau Leu Arg
Pro Asn His Leu Trp Gly Tyr Tyr Laeu Phe Pro Asp Cys Twr 4sn His
1890 185 180
His Tyr Lvs Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn va' Glu Ile

LYS Arg Asn ASp Asp Leu Ser Trp Leu Trp Asn ¢lu Ser Thr Ala Leu

<
"3
O
4]
[§¥]
i
T+
6]
_,i
e
s
b
f]
.
I
n
o
o
oy
X
oY
—t
=
6]
iy
3
1
o
-3

Tyr I Pro vail ala ala Thr
225 230 3 235 240
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lvs Ide

Pro Asp Ala Lys Ser Pro Leu Pro val phe Ala Tyr Thr Arg Tle val
250 265 270
Phe Thr Asp Gin val Leu Lys Phe Leu Ser Gin Asp 6¢lu Leu val Tyr
275 280 285
Thr Phe Gly Glu Thr val ala Leu Gly Ala Ser Gly Ile vali Ile Trp

Gly Thy Leu Ser Ile Mel Arg Sar Met Lys Ser Cys Leu Leu Leu Asp



SUa
Ash Tyr

Ile arg

Asn Phe
370

Lys Pro

385

Ser Cys

Thr Asp

Phe Leu

<200
<21 i
<212

o

<2 13> HO

<220

fa bt
R LA O
-~ (0

Met
Lys
Lys
355
Ala
Thr
TYyr
Ala

Ly

il

Thr I

325
Cys

Tro

s GIn

Glu

Thr
AD5
ASD

Pro i

mo sapiens

<223% Mature HYPHZO

LYS

LY
355

Ala T

ala
5
Pr

O

roLey

Met
340
ASH

Sarp
ala
Leu
185
Tep

Fro

ASD

Tyr
ASnN
245
Ser
va'l
Thi

Tle

Tht

325
Cvs

Tro

Gin Le

Lay
230
ATD

Pro

Ser
Glu

375
Leu

cys

Glu

Ser

Glu

Tyr
AST
200
Trp

Thr

val

sar
360
Lys

Pro
ey
345
ASE

Gly

Poau

ATG

Val

Bro
Lets
345
ASD

Gly

306ESER

Ty
330
Cys
Tyr
Gly
Phe
Glu

410
ASD

315
Tle

Gin
ey
Lys
ger
395
Lys

Gly

Fro
Cys
ASD
ser
235
Ile
Ala
Gin
Ser
Ser
318
Ile
Gin
Ley

Lys

Pel.
Ile
Giu
His
rhe
380
Glu
Ala

val

val

Arg

Ty
Asp
Gly
300
Cys
Ile
Glu
H1s

Phe

rPage 169

TXY
Asn
Gin
Leuy
365
Thr
LYS
ASD

Cys

P-_T'D

Phe

7 AFG

45
Let

Leu
365
Thr

Thr
va'l
Pro
AT
Tyr
Lys

415
ASD

Leu
Thr
335
Val
Pro

ATG

320
Leu

ASD

ala

Tro



LYS
335
Ser
T

pPhe

<210
<211
<212
<213

370
Fro

Cys
ASp

Ley

<220

<223

<400

Lay
1

Ao

Ala T

fay

The

Pro o

A5
Gln

Thr 1

Asn
Lys
385
Ser
The

rhe

AST

164

PRY
Homo sapiens

164

Phe

ASD

Met
35
Gln

val
420
Pro

Ardg
Ala
20

ser
Gly
Asp
Ser

Met
160

y ATG

Lys

Lys
GIn
Glu
Sar
&lu

Met

Glu

Thr
405
ASD

Mature HuPH20

Ala ¥

4

.

Pro

Let |

val
ser

Leu
&5

375
Asp Lau
250
Leu Ser

val Cvs

Met

Bro va

Bro

Ala
Leu
165
Trp

Pro

Met Arg
310

e Lau
Sar 'Gin
Asn Ser
Ler Gy
ASD Leu
390

ey ser

vai {ys

Gy
CYs

Ile

AST
val
Ser
360
Lys

Giu

Z]e
Cys
25

Tie

Tyr

val T

Leu
165

30665EQ

Phea

Glu
410
ASp

AT ASI

ey

Tyr
330
Cys
Tyr
Gly
Phe
Glu

430
ASPD

ser
395
LYS

Gly

AsSn
Gly
sSer
ASD
val
75

Lys

Met

Trp

Gln
155
Leu

Pro .

Cys.
ASDH
Sep
235
Ile

Ala

Gin

Sey
Ser
315
e
GIn
Leu
LYs
Ser
395
LyS
Gly
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PCl.
380
Glu
Ala

val

His

2ha

380
Giuy

ata

val

TXT
Lys

ASD

Fro

Fhe

Arg T

45
ey

Gly

Lys

2o
125
Phe
LYS
Cys
ASH

235
ser

Phe

ASD
30

Leu

Ty
190
va'l

AL T

e

L=

ASH
Tyt
Ile

ASD
95

Asp T

ASD

CYs
400
ASD

Trp

“PTo

Ala
Tyr

Pro



<210
<211
<2l
<213

<220

<223>

<400

L
1
ala

Ley

Pro
685
Gln

Thr

Glu

Ser
145
Gly

Lys
Tyr
225
Leu

Pro

<2 10>
<211
<23 2>
<73 3>

ASD
Trp

ASD

C Gly

50

Tyr
Lys
Phe
Glu
LyS
130
Latl
Lvs

ASTI

Arg
210
Pro
Ty
Asp
Thr

Phe
290

v Thr L

Tyr b

Ala
ArG

Pha
370

Pro 7

Cys

Asp

Leu

435

165
436
PRT
Homo sapiens

165

rhe
Asn
Met
35

Gln
Ile
Tle
Tyr
Tro
115
ASh

Thr

ASD

I
¥

R
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T oL
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val
Ala
ASD

275
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=
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L
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R1 WA wn

7
-
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7
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Ala

Lys
435

166
435
PRT
Homo sapiens

ArQ
Ala
20

Sar

Gly

ASD

ey
Ser
val

420
Pro

Maturea RBuPH20

Ala

Pro

Leu
165

Trp

36-471

Pro
Ser
Phe
Thr
ile
70

Gin

val

SERRV . Tan 2y

[
et
v

Lau
230
Arg

Pro

Pro

Ser
215
AsN
val
Leuy
Lys
Ala
295
Alg

L.et

Cys

oro
Phe

280
Leu

ASH
vai

Ser

360

LYsS

Glu

Cys

=
o
D

30685E0 PCL.TXT

Gin
Ala
250
Phe
Ser
Ala
Lys

Ty

ASD
Gly

Ser

AsSp

val
75
Lys

Met

330

Cys
Ty
Gly
Phe
alu

410
ASH

e
LYS
sSer
395
LYS

Gly
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Pro
Phe
Arg
45

Lay
Gly
Lys
val
Pro
125
ASH
Phe
Lys

Cys

205

Sar

Leu
365
Thr
LYS

ASp

val Cvs

Asg

ASD
Gin

Lys

L&yl

175

e
llp

Pro

Asn HT¢

Arg

= Ty

Lys
415
ASD

400
ASD

Ala



3066SEQ PCL.TXT
<220

<223> Mature HuPH2O 36-470

<400> 166
Lew Asn Phe Arg Ala Pro pro val Ile pPro Asn val Pro Phe Leu Trp
1 5 10 i5
Ala Trp Asn Ala Pro Ser Giu Phe Cys Leu Gly Lys Phe Asp Glu Pro
20 25 30
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly 3er Pro Arg Ile asn ala
35 40 45
Thr Gly &in Gly va'l Tar fle phe Tyr val asp Arg Leu Gly Tyr Tyr
50 55 &4
Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val asn cly Gly Ile Pro

GIn Lys Ile Sar Leu GIn Asp His teu Asp Lys Ala Lys Lys Asp Ile

Thr phe Tyr Mat Pro val asp asn Leu Gly Met Ala val Tle Asp Trp
160 105 110
Glu Glu Trp arg Pro Thr Trp Ala Arg Asn Trp Lvs Pro Lys asp val
115 120 125
Tyr Lys Asn Arg Ser Ile et val &in GIn Gin Asn val Gln Leu

[l

T e
It
4

-1
S
Ser Leu Thr Gilu ata Thr Lys Ala Lys Gin Giu Phe Giu Lys Ala

Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg.

LO3
Pro Asn His Leu Trp Gly Tyr Tyr Leu Pha Pro Asp Cvs Tyr Asn His
His Tyr Lys Lys Prg Gly Tyr Asn Gly Ser Cys Phe asn val Gl Ile
155 200 205
Lys Arg AsSn AsSp Asn Leu Ser v Glu Ser Thr Ala Leu
210 215 220
- ’ Pro val Ala Ala Thr

!_
o]
o
™
ik
Z

pe]
.
[§2]
o
—
—

o
=
i
3

YWD
wy o

BN

Arg val Ser fys Tle

5
‘.\%
i

Phe Thr Asp Glin val Leu Lvs Phe Lau Ser ¢In Asp Glu
275 280 785
Thr Phe Gly Glu Thr val ala Leu Gly Ala Ser Ghy Ile val Ile Trp
290 2595 300
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu ASD
365 310 315 320
Asn Tyr Met Giu Thr Ide Leul Asn Pro Tyr Iie The asn val The Leu
325 330 335
Ala Ala Lys Met Cys Ser GIn val Leu Cys GIn Giu Gln Gly val Cvs
340 345 35
Ile Arg Lys Asn Trp AsSn Ser Ser Asp Tyr Leu His Léu Asn Pro Asp
355 280 365
Asn Phe Ala ITe 6in Leu Glu Lys Gly Giy Lys Phe Thr val arg Gly
370 375 380
Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys pPhe Tyr Cys
385 390 395 _ 400
Ser Cys Tyr Ser Thr Leu Sar Cys Lys Glu Lys ala Asp val Lys Asp
405 410 415
Th Asp Ala val aAsp val Cys The ala asp Gly val Cys Tle asp Ala
420 425 430
Phe Leu Lvys
435

<210 167
211> 434
<Z212= PRT
<213> Homo saniens

20> _ :
23> Mature HUPH20 36-489

-
<

(RS

<400 167
teu Asn Phe arg ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp
1 5 10 15
Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys phe Asp Glu Pro
20 25 30

Page 174



3066SEQ PCL.TXT

Leu Asp Met Ser Leu Phe Ser pPhe Ile Gly Ser Pro Arg Ile asn Ala
35 40 .45
Thr aly Gln Gly val Thr Ile phe Tyr val Asp Arg Leu Gly Tyr Tyr
! 55 &0
Pro Tyr Ile Asp Ser Tle Thr Gly val Thr val Asn Gly Gly Ile Pro
55 70 75 B0
Gln Lys ITe Ser Lew Gln Asp His Leu Asp Lys Ala Lys Lys Asp Iie
85 - 20 33

Thr phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val Lie Asp Trp

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val
115 120 125
Tyr Lys Asn Arg Ser Ile Glu Leu val 4in GIn Gln Asn val Gln Leu
130 135 140
ser Leu Thr Glu Ala Thr Glu Lys Ala Lys GIn Glu Phe Glu Lys Ala
145 150 155 160
Gly Lys Asp Phe Leu val slu Thr Ile Lys Leu Gly Lys Leu Ley Arg
165 170 S i7s
Pro Asn His Leu Trp Giy Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His

His Tyr Lys Lys Pro Gly Tyr asn Gly Ser Cys Phe Asn val Glu Ile

Lys Arg ASN ASp ASp Leuw Ser Trp Leu Trp Asn Glu Ser Thr ala leu
210 215 220
Tyr Pro Ser Ite Tyr Leu Asn Thr Gin GIn Ser Pro V . :
225 230 235 240
Leu Tyr val Arg Asn Arg val arg Glu Ala Ile Arg.val Ser Lys Tle
5

o

Pro Asp Ala Lys Ser Pro Leu Pro val Phe ala Tyr Thr Arg

rhe Thr

Gln val Leu Lys Phe Leu Ser Gin Asp Glu teu val Tyr

far!

[y

i

m

By
=i

—a

[
=

D
2l
T

H

i}
Va3

[24]

[

et

93]

[N ¥a]

[N

33
Lvs Met Cys Ser Gin val Lau Cy
340 345
Ile Arg Lys Asn Trp Asn Ser Sep Asp Tyr Leu His Lsu
355 360 365
Asn Phe Ala Tle ¢In Leu Glu Lys Gly Gly Lys Phe Thr val Arg cly
3

snOPro Asp

Lys Pro Thr teu Glu Asp Leu Glu &in Phe Ser Glu Lys Phe Tyr Cys
385 390 39% 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys GJu Lys Ala Asp Val Lys Asp
o . 405 410 415
Thr asp ala val asp val Cys Ile ala Asp Gly val Cys Ile Asp Ala
5

Phe Leu

«<210> 168
<211> 433
<7172> PRT
<213> Home sapiens

<220
<22%> Mature HuPHZ( 36-468

<400> 168
Leu Asn Phe Arg Ala Pro Pro val ITe Pro asn val Pro Phe Leu Trp
1 5 10 15
ala Trp asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro
20 25 30
Leu Asp Met Ser Leu phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 4
The Gly Gln 6ly val Thr Ile Phe Tyr val Asp Arg teu Gly Tyr Tyr
50 55 60
ro Tyr Tle Asp Ser Ite Thr ¢ly val Thr val asn Gly Gly Iie Pro
70 75 80
n Lys Ile Ser Leu GIn Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95
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rhe

——d

Lys
130
Leu

Lys
Asn

Tyr

<220
223> Mature HupPH20
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Thr
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Lys
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1 ASh
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169
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Homo sapiens
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i
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Trp

AspH 1
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Phe -
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LYs
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oLy

he

Tro
115
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Thr
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Lay
180
Lys

ASD

Ser .
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MeT
340
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A'G
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20
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Ley
Trp

Pro

) o
1wt

i
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ASD
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5
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Ley
val
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Ley
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Pro
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230
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Fro
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310
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A

W
o

-
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G
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Glu

Glu
Tyr
Tyr
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215
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ey
Lys
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Arg
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5 Sar

e
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oo

ser

Tys
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Ser
Fhe

Thr

Pro
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o
i

Rl
L el
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120
l.eu

Thr
Tyr
AST
200
Trp
Thr
Arg
Pro
Phe
280
Lel
Ser
ASH
VES
Ser

360
Lys

val
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40

rhe
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Ata
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Leu

LYS

Leu
105
arg
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e
185
Gly
Lay
Gin
Glu

val
265
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Gly
Asn
Gln

LYS

2 LYS

170
Phe

Ser
Trp

Gln

| -
LEU »e
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Tyr
va'l
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Ley
105
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va'l

Ata
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30
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Gin

Met Ala
Trp 1ys
Gin GIn

140
Gln Glu
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Pro Asp
Cys Phe
ASn GU
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Ser Pro
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Gin Asp (
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)
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Cys |

KT
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Bro
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Pro
Phe
Arg
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Pro ]
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ASD
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Tle
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Lys
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AVl
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ASD
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Lys
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175
ASD
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LyS

LysS
415
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Ala
160
Arg
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240
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ASp
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440
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Thi

Pro
&5

Gin
Thr
Glu
Tyr
Sep
145
Gly
Pro
His
Lys

Ty
225

30
PRT K
Homo sapiens

a3

ASD
His
Lys
185
Asn
sSey
va'l
aAta
ASD
275
Gly

Ley

ala

170

Phe
ASBN
Met
35

Gln

Ile

Phe
Loy

180
LysS

Ard
Ala
20

ser

Gly

Ley
165
Trp

Pro

Mature HupPHZO

Ala
5
Pro

Leu

val

Leu
85

Pro
Pro
Ser
Ala
Lauy
165
Trp
Pra
ASD

Tyr

Wil
Gly
Gly
Ley
Lay
230
Arg

Pro

Vat
Met
310
Ihle
Sear
Asn

Lau

ASD L

350

teu S
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Leu
Lys
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2G5
A
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230

Glu
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Tle
55

Thr
A5p
ASp
Trp
Glu
135
Glu
Glu

Ty

Tyr
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215
Asn
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200
Trp
Thr
ATg
Pro
Phe

280
Leu

Asn
val
Ser
360
Lvs
GTu

Cys
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Phe

40
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Lel
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Giu
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185
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Lau

Gln

30665EQ PCL,

Lys
170
phe
sar
T
Gin
Ala
250
Phe

saer

Pro
10
Leu

Gly S

val

T Thr

ASD
a0
Gly

ASH

Leu Gly
Pro Asp
Cys Phe
Asn Glu

220
ser Pro
ite Arg
ala Tyr
Gin Asp
Ser Gly

300
Ser Cvs
Ile Iie
Gln Glu

Leu His

Lys Pha T

380
Ser Ghu

Lvs Ala

Gly vai

Gin Gin
140
Gln Glu

Leu Gly
Pro Asp
Cvs Phe
AsSn Glu
220
Sar Pro
235
Page 175

TXT
Lys

Cys
ASD

205
Sar

PPy
Phe
Arg
45

Letl
Gly
Lys
va'l
Pro
125
AsSn
Phe
Lys
Cys
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205

Ser T
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Leu
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val
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175
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ASD
320
Lau
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ASD
Ghy
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400
AsSp



el

Pro

Tyr
ASD
Thr
phe
280
Thr

Tyr

Ala i

Arg

phe
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Pro

Cys

ASD

val

ASD
275
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LBU 5

Met
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429
PRT
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340
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val
420

ASD
245
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<213> Homo sapiens

Tyr
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LYS
130
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195
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Arg
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260
Glin
Glu
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Tyr
Asn
245
Ser
va'l
Thr

Ile

Iie

Gin
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Leu
Lys
Ala
295
Arg
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Gin
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215
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val
L et
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ASDh
val
Ser

360
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U Giu
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 Phe

40
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265
Leu
Gly
Met
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Leu
345
ASD
Gly
cin

Lys

Ala
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30665EQ PCL.

Ala
250
Phe
Ser
Ala
LYS
Tyr
330
Cys
Tyr
Gly
Phe
Giu

410
ASP

Ala

LYS

Ile
Ala
Gin
Ser
Ser
315
Ile
GIn
Lau
Lys
Ser
385
Lys

Gly

Lys
Met

Trp

Gln C

Glin
155
Lay

Pro

Ser
315
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Ay
Ty
ASD
Gy
300
Cys
Tle
Glu
His
Phe
380
clu
Aa

val

2 Tyr

ASD
Gly
360
Cys

Fro
Phe
AT
45

Leu
Gly

Lys

Pro
125
ASn
Phe
Lys
Cys
ASD
205
ser
val
val

Thr

o
o
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Lys
Ile
110
Lvs
val
Glu
Lau

Ty
150
val

Thi
Ala
Ser
ATy
270
Lau
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-l AT
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335
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Pro
Arg
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415
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TVYr
Trp
ASD
320
Ley
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ASD
Gly
Cys

400
ASp



I0B6SEQ PCL.TXHT
Asn Tyr Met Glu Thr ITe Leu Ashn Pro Tvr Ile Ile asn val Thr Ley
325 330 335
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu 6in Gly val Cys
_ 340 345 : 350
Tle Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
Asn Phe Ala Ile Gin teu Glu Lys Gly Gly Lys phe Thr val Arg Gly
370 375 380
Lys Pro Thr Leuw Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys
385 350 385 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys &lu Lys Ala Asp val Lys Asp
405 410 415
o oasp Ala val asp val Cys Ile Ala Asp Gly val Cys
420 425

<210> 172
<201 427
<212» PRT
<213>» HOomo sapiens

«<220>
<223> Mature HuPHZ(O 16-467

<400 172
Lew Asn Phe Arg Ala Pro Pro val ile Pro Asn val Pro Phe Leu Trp
1 5 .10 15 .
Ala Trp Asn A7 ro Sar Glu Phe Cys Leu Gly Lys Phe Asp GlU Pro
20 25 30
MeT Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala
35 40 45
Thr Gly Gin Gly val Thr Ile phe Tyr val asp Arg Leu Gly Tyr Tyr
30 5
Pro Tyr Tle Asp Ser Ile Ti
65 70 75 80
Gin Lvs Ile Ser teu GIn Asp Wis Leu Asp Lvs Ala Lvs Lys Asp Ile

Leu Asp

Thr phe Tyr met Pro val ASD Asn Leu Gly Met Ala val Ile Aép Trp
100 ‘ 105 119

Giu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val

Tyr Lys Asn arg Ser Iie Glu tey val ¢1n Gln Gln asn val 6in Leuy

1 : 140

Ser Leu Thr Giu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys

| 4 ' ‘1

Gly Lys Asp Phe Leu val Glu Thr Ile Lvys L -

_ 165 170 175

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
180 185 190 .

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val ¢lu Tle

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu
210 2153 ) 220
Tyr Pro Ser Ile Tyr Leu Asn Thr Gin &1n Ser pro val ala aAla Thr

Leu Tyr val arg Asn Arg val Arg Glu Ala ITe arg val Ser Lys ile
Z45 250 255
Pro Asp Ala Lvs Sar Pro Leu Pro val rhe Ala Tyr Thr Arg Ile val
: 260 265 270
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gin Asp Glu Leu val Tyr

Thr pPhe aly Glu Thr val Ala Leu Gly Ala Ser Gly fle val Ile Trp
290 295 360

Gly Thr Leu ser Ile Wet Arg Ser Met Lys Ser Cys Leu Leu Leu ASp

305 310 315 320

Asn Tyr Met Glu Thr Ile Leu asn Pro Tyr Ite Tle Asn val Thr Leu

325 330 335
Ala Ala Lys Met Cys Ser Gln val Leu Cys GIn Glu Gin Gly val Cys
340 345 350

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp

355 380 365

asn Phe ala Ile GIn Lew Glu Lys ¢ly Gly Lys Phe Thr val arg Gly
270 375 380

s Pro Thr teu Glu Asp Leu Glu Gln phe Ser glu Lys Phe Tyr Cys

5 390 385 400

Tie Arg



sar Cys Tyr Ser Thr

Thr

<210
<Z211>
<212
<2 13>

< 220>
<223

<400

ey
1
Ala

<2 10>
<211
<Z1Z2>
<2703

405

Asp Ala val Asp

ASN
Trp

ASp

TGy

50

Tyr i

LYS T

ASD

173
425
PRT
Homo sapiens

rFhe

Asn

174
423
PRT .
Homo sapiens

420

Arg
Ata
20

Gly

sSer

va'
420

Mature HuPHZ2O

173

Ala
5

Pro

et Ser e

Leu Zer Cys Lys

val Cys Ite Ala

36-460

Pro
Ser

rhe

Lau
ASp
3580
Leu

val

Pro val
Giu Phe

sar phe
aQ

Tle pPhe

35

Thr Gly

ASp His
ASD ASH

Trp Ala
120

Glu teu

133

Gld Lys

Tyr Tyr

Tyr Asn
200

Sar Trn

Z15

Asn Thr

val Arg
Lau Pro
Lys Phe
280
Ala Leu
285
Arg Ser
Leu Asn
Gin val
Ser ser
360
Glu Lys
375
Leu Glu
ser Cys

Cys Ile

425

Leu

L eu
105
Arg

Gin
Glu
val

265
Leu
Gy
Met
Pro
ey

345
ASD

AOELSEQ PCLLTXT
Gtu Lys Ala Asp val

410
Asp

Sar

Trp

Gln
Ala
250
Phe
ser
Ala

LYS

Tyr ¥

3130
Cys

YT
Gly
Phe

Glu
410

Gly

Lys

Ser
235

ile

Ala

Gin

Leu
Lys
Ser

395
Lys

rage 178

His

rhe T

380
Glu

Ala

val
Pro
125
ASH
Phe

LYS

Ash
205
Ser

val

Phe

ASD
30
Ile

Giy -

350
ASN

val
Phe

val

LYS
415

Pro
ATg
Tyr

Lys
415

ASD

Trp
Pro

Ala

Trp
ASD
320
Lay
Cys
ASD
Gly
Cys

400
ASD



<220

<2723> Mature HupH20

<400> 174

Leu Asp Phe
1L

Ala Trp Asn

Lel Asp met

Thr Gly

50

Tvr
LyS
Fhe
Gy
Lys

130
Leu

Arg
Ala
20

Ser

Gly

Asp

» Ser

Met
100
Arg

Ta
5

Pro
Leu
val
sar

Ley

Pro

36-458

. Bro
Gltu
ser
Ile
55

Thr

ASD

UoLYsS
Thr

Tyr

A5n
200
Trp

3086560

pPClL.

ey
I A

val pPro

Lys Phe

Pro Ard
45
Leu

ASD Arg

val
75

Lys

Met

Asn Gly

Ala Lys

Ala val

Trp Lvys Pro

125

¢l Gln Asn
140

Gin

155

Leu

Phe
Lys
Cys
> ASN

205

ser

Gln L
Lys
i Lel

175
ASN

<2 1.0>
<211
<212

<213

175
4723
PRT

<2 20
<723

<400> 175

ile

Thr
323

T Cys

Trp
Gln
Glu

Thr
405

1T ASD

Homo sapiens

Maturs HUPHZO0

Leu Asn Phe Arg Ala

H

Ala Trp asn Ala Pro
.20

2

Lew Asp Met Ser tau

ser
ASH
Leuy
ASD
390
Lau

va'l

36-456

Pro pPro val
Sar Glu Phe

phe Ser Phe

Pro
Ley
345
Asp T
Gly
Gln

Lys Glu

Pro
10
Leu

Gly

AsT
Gin
Leu
365
Thr
LYE

ASD

Asn vai Pro
Gly Lys

Ser Pro
rPage 179

Arg

‘Phe

Phe AsSD

val

Leu Leu Asp
Thr
33%
Val

val Leu
Gly
350
Asn

M
o
“r

Pro Asp

val arg Gly

Phe Tyr

Lys
415

Cys
400

va'l ASD

Leld Trp
15

Glu Pro
30

Ile Asn Ala



TYr Pro
225
Leu Tyr

Ser Cys

Thy Asp

<240 17

35
Gln

Ile
Tyr
Tf"p

115
ASD

ASD
275
Gly
L.eu

Met

iLys wMet

Lys
355
Ala
Thi
Tyr

Ata

&

«<2L11> 419
<212> PRT _
<213> Home sapiens

<220

Leu

Pro

Pro

g Ser

ala

Let

165

Tro

Fro

R T R
raST I
S T (I

T
o

<223> Mature HUPHZG

<&0= 175

Lel Asn
L
Ala Trp
Let: Asp
The Gly
50
Pro Ty
GIn Lys
Thr Phe

Gl Giu

ATg

Ala
20

ser L

Gly

ASD

a Ser

Met
100
arg

Thr
70

Gin
val

Thr

Thr
150
va'l

Gly

Gly T

_eu

Leul
230
Arg

Pro

Tyr

30665EQ PCL.

va'l
Thr
ASH
90

Gly
ASTI
Gin
Lys
Lys

170
rhe

AsSp Arg
val Asn
75

Lys Ala
Met Ala
Trp Lys
Gin Gln
Gin Glu
155

Leu Gly

Pro Asp

val
Thr

Glu
285

Lau

s}
i
]

36-454

Pro
Ser
Phe
Thr
Ile
70

Gln
va'l

Thr

Pro

ASH

Ala

Lel

Leu
145
Arg

Pro

Lau

Asn val
Gly Lys
ser Pro
ASD Arg
val Asn
75

Lys 4l1a
Met Ala

Trp Lvs
Page 180

Leu
Thr
LYS

A5D

Pro
Phe
Arg
45

Lau
Gly
Lys
wal

Pro

Gly
Gly
LYS
Tle
110
Lys

val

Glu

Leil
Tyr
190
val

Thr

Ala

I
D~ T3
o O

Vil
Leu
val
Gy
350
Asn
va'l

Phe

val

Phe

ASD
39

Iie
Gly
Gly
Lys
Iie
110
LYsS

ATg
Tyr

LYysS
415

Lay
15
Glu

Tyr
Tle
ASD
a5

ASD

Asp

Tyr
Pro
g0

Ile

Trp

Trp
Pro
ala
Tyr
Bro
80

Tla
Tro

val



Ser
145
Gly
Pro
His

Lys

Tyr

225
Leu

Pro

<210
<2311
<212»
<213

<270

<223%

177
AL7
PRT
Homo saniens

<AG0> 177

ey

Ala

ASD
Trp
ASD
Gly
50

Ty
Lvs

Phe

Phe
ASD
Mat

35
gn

B!

e’

Ite
Tyr
Trp
115
AsSn

Thy

s ASD

His

AT

A?a !

29

Matura HuPH2O

Ser Le

Gly
ASD
Serr
Met
100
ArG
Arg

Glu

e
-
i)

Leu
180
Lys

Let
165
Trn

Pro

36452

Pro Pro

Ser Gly

Thr Glu
150

val Glu
Gly Tyr

Gly Tyr

120
Leu

Lys
Thr
Ty

ASD
200

roTrp

51 Thi

Asn

v Val

Ser
360
Lys

Glu

ys

ASh
ala
120
Leu
Lys
Thr
Ty

ASh

val
Ala
Ile
Ley
185
Gly
Ley
Gin
Glu

val
285

Ley

3066SEQ

Gln
LYS
LYS

170
Pha

Pro
10

Leu
Gy
va'l
Th

ASD

Gin

ASN

Gly

ASD
vaTl

bl

/2
LyS

Met

Gin
Gin
155
Leu

Pro

PClL.
Gin

140
Glu-

Gly i

ASD
Fhe
Glu
220
Pro
Arg
Tyr

ASpP

Gliy T

300
Cys
Tie
Glu
His
Pphe
380
Glu

Ala

Ile

Gly
LYS
Ile

110
Lys

n val

> Gl

Lt

Tyr
190
Va i

Gin
Lys
Lay

175
ASH

l.eu

Ley
15
Glu

Asn

Lel

175
ASH

Ley
Ala
160
Airg
His
Ile
Leu
Thr
2440
Ile

val

Trp
ASD

520

Led

ASD
Gly
Cys

430

ASD

Glu 11



ATrg
210
Pro
Tyr
ASD
Thr

phe
290

Asn Phe Arg

Trn
ASD
Gly

jn)
4

Tyr I

AsD
Met

35
Gin

Ala
20
ser

Gly

Thr
Ile

Thr
325

Cys o

Trp

Gin L

Glu

Thr
405

ala
5
2ro

Leu

val

Ser I

" Leu

85
Pro

Pro
ser
Ala
lLeu
165
Trp
Fro
ASD
Tyr
AN
245
Ser

val

-
47
o

) LQLJ

230
Arg

Pro
Leu
val
et

310
ite

Gln
val

Thr
Ite
Thr
150
val

Gly
Gly
et
Lau
230
Al
Pro

Leu

ser

200
Trp
Thr
Arg
Pro
Phe
280
Leu

ser

val

ser
360
Lys

u Glu

val
Fhe

phe
40

pha -

Arg
Pro

Phe

Leu
Gl
Glu
val
285
lLeu
Gy
Mat
Pro
Ley
345
ASD
Gly
Glin

Lys

Leu
105
ArG
vat

Ala

Leu
185
Gly
LBy

Gin

RS
m
[oagL U S R |

Pro
10

Leu

s Gly

roval

Thr

Asn Glu
Sar Pro

235
Ile Arg

Asn val
Gly Lys
Ser Pro
ASp Arg
60
val Asn
Lys Ala
Met Ala
Trp Lys
Gln Gln
140
Glu
Gly
Pro Asp
Cys Phe
AsT Gl
220
sar Pro
235
ile Arg
Ala Tyr

Gin AsD
Page 182

Pro
Phe
Arg

45
Leu

Thr

Letl
Val
Gly
350
ASn
val
Phe

val

Phe
ASpP
30

ile
Gly
Gly
LYS
Ile
116
Lys

val

Lau
Thr
335
va'l
Pro
Arg
Tyr

LYS

41

Leu
15
Glu

Ty
Ile
ASp
95

ASD
ASD
Gin
Lys
Ley
175
ASn
Glu

Ata

I
-
n

[
e L
D owin

val

Ile

Trp
Pro
Ala
Tyr

Pro

Ley
Thr
240
Tie
val

Tyr



Phe
280

vy The

TV
Ala
Arg
Fhe
370
Pro

ys

Gly Glu

Leu Ser I

Met Glu
Lys Met

540
5 ASD
Ile
Thr Leu

Tyr Ser

179

1= 473

PRT

Thr

Thr
375
Cys
Tr
Gin
Glu

Thr
405

3> Homo sapiens

Phe Arg

Asn Ala
20

[N

— (B

noGly

Fi

e
i
5]

Sar

__1'
e
3

Met,
1560
Tro Arg
115

S ASN Arg

His Leu
180
Lys Lys

ASH ASD

LYs ASn T

35%
Ala Ile

T Ser L

Mature HuPH2Z0

174

RIS

Leuw G

B5

Pro
Pro
Sar
ala
L2y
165
Trp

Pro

ala
265
Ay
Ley
Glin
ser
Glu

375
[.ey

Leu Ser

Ser

Glu

280
Lau

Sar
Asn
val
ser
360
LYS
Giu

ovs

ASH
val
Ser

360
Lys

Gly
Met
Pro
Ley
345
ASD
Gly
cln

Lys

Leu
103
Arg

Ley
345
ASD

Gy

3066SEQ

Ala
Y5
Tyr
330
Cys
Tyr
Gly
Phe
Glu
4310

Prao
i

Leu

Gy

A

-1
Vai

ASD
a0

Gy

ASN

Glin

Lys

LYysS
170
Phe

sSar

ser

sar

315

Ile -

Glin
Leu
Lys

Ser
385

Lys

Ley

Lys
Fage 183

His
phe
380
Glu

Ala

H1 s

Phe

=] e
[x

jate y R
=

Leay
Thy
335
val
Pro
Arg
Tyr

Ve
415

Leu
Thr
335
val
Pro

ATQ

Trp
ASD
320
[.ay
Cys
ASD
Gly

Cys
400

Leu
Ala
160
ATy

His

ey
Thr
240
Ile

val

 Tyr

ASD
320
Leu
Cys
ASD

Gly



370
Ly¥S Pro
Ser Cys
Thr Asp
Phe Ley
ala sar

450

Pha Leu
465

Thr

Tyr &

Ala

LYS
435
Pro

<210 180
<Z211> 471
<ZiZ> PRT
<213> Homo sapiens

=

«2
<2

NN
e

p
b

<400 180

L@u Asn
A?a Trp
Lal Asp
fhr Gly

50
Pro Tyr

Gln Lys

Pha

LYS

353

Ala

Thr

Tyr

Ley

il
m
-3

Vat
420
Pro

e

Phe

Lot
180
Lys
ASD
Ile

Alrg

Lys

Glu
Thr
405
ASD
Pro
Thi

ser

Mature HuPH20

Ala

Pro

375
AsSp Leu
350
Leu Sar

val Cys
Met Ghu
Laey ser

455
Ser val
470

LT

Thr Tro al

slu
Cys
Ile
Thr
440
Ala

Ala

val

Ite Glu Le

135
Thr Glu
150
val Glu

Gly Tyr
Gly Tyr

Ley Ser
215

Leu Asn

230

Arg val

Pro Leu
Leu Lys

val Ala
295

Met Arg

310

Ite Ley

Sar Gin

Ley Glu

375
ASp Leul
380

Colel Ser

GIn

Lys

.

Ada
425
Giu
Thr

ser

3066580

Met

Phe

5 Gl

Ser
295
LYS
Gly
Pro

phe

Ser
235
Ile
Ala
Gin
Ser
Ser
315
Tiae
Gin

Ley

Sar
395
Lyvs

BCL,
380
Glu
Ala
val

Gin

Ite
460

200
oys

Tte
Glu
His
Phe
380
Glu

Ala

Pro
125
ASh

Phe

Asnh
205
Sar
val
val
Thr
Glu

285
Ile

Leu

ASN
Glin
Ley
3565
Thr
Lys

ASD

Page 184

val

Tyr
LYS
435
Asp
TYr

Ile

Leu
15
Glu

Asn

Trp
Pro
ala
Tyr
Pro

80

Ila



Thr
rPhe
Ala

Phe
465

<210>
<z 11>
<212
<2 13>

<220>

<223

<4 0>

Lau
4
L

Adg

Leu

Ser
145
Gy

Pro
His
Lys
Tyr

225
Lett

Agny
Trp

ASD

pPha
290
Thr

Tyr

Ala
Lys
435
Pro

181
4689
PRT
Homo sapiens

181

Phe
AST

et

R
33
Gln

ASh

ser .

val
Ala
ASD
275
Gly
Leu
MeT

Lys

VN
Ry
oy N

Thr
Tyr
Ala

Lys

val
420
oo

Ser T

Arg
Ala
20

Ser
Gly
ASD
Her
et
100
Arg

" Glu

the
Laeu

180
Lys

Glu
Met:
340
ASn
Ile
ey
Sar
val

420
Pro

Mature HuPH2O

Ala

Pro

Let !

va'l

Leu
85

Pro

Pro

Ala
Lett
165
Trp
Pro

ASD

AS
24
Ser

i

va'l

Thy

The M

Thr
325
Cys
Tro
GIn
Glu
Thr
405
ASp

Pro

Leu

sSer

470

Pro b

Leuy
Leu
230
Arg
Pro

Leu

Lay
ASD
390
Leu
val

Met

Glu

Glu
Tyr

Ty

Ser 7

215

Asn T

val

Ala
Arg
Leu
Gin
ser
Gy
375
e

ser

Glu

ASN
val
Sep
360
Lys

Cys
ile

Thr

Ile

Cys

» Tle

Tyr
val

Let

1 Leu

105
Arg

Pro
Leu
345
ASD

Gly

m!
5

Lys
Ala
425
Glu

~3066SEQ

410
ASD Gy

Glu Pro

Met Phe

Pro Asn b

10
Leu Gly

Gly ser

val asp

Thr val
75

ASp LVS |

50
Gly et

Pl

ASD Trp Ly

Lys Gln
155
Lys Leu
170
Phe Pro
Ser Cys
Trp Asn
Gin Ser
235
Ala Tle
250

Phe aAla 7

Ser Glin
ala Ser

Lys Ser
315

Tyr Iie

330

Cys Gin

Tyr Leuy

Gly Lys

she Ser
395

Glu Lys

410

Asp Gly

Glu Pro

Page 18%

His
phe
380
Glu
ala
val

GIn

TXT
Cys
Ile

445
val

Gln
Leu
365
Thr
LYyS

ASp

Te
430
Phe

Ser

Ley
Tyr
180
va'l
Thr

Ala

Ser L

Arg T

270
Leu

415
ASD

Tyr
Ie

Ala
ASN

Leu

el

- Thir

240

s Lie

Cys
400
ASp
Ala

ASH



435
Ala Ser Fro Ser Thr
450
Phe teu Ile Ile Ser
455

<210 182
<211> 467
<212» PRT
<213> Homo sapiens

- 220>
<223» Mature HuPH2O

<400> 182
ey Asn Phe Arg Al
1 : 5
Ala Trp Asn ala pr
20
Letr Asp Met Ser Leu

Thr Gly Glin Giy val

Pro Tyr Ile Asp Ser !

85 )
Gin Lys Tle Ser ey

Thr phe Tvr Met Pro
100

Asn Tyr Met Giu Thr
i . 325
Ala Ala Lys Met Cvs

Iie Arg Lys Asn Trp |

Asnt Pha ala Ile &ln
370
Lys Pro Thr Leu Glu

Ser Cys Tyr Ser Thr

435

Thr Asp Ala val Asp
420

Phe Leu Lys Pro Pro

ala ser pro ser Thr
450
Phe Leu Ile

Trp Arg Pro

440

30665EC PCL.THT

Leu Ser Ala Thr Met
455

Leu
ASD
390
Leu
val
Met

Ley

ser
455

Tyr
ASH
200
Trp
Thr
Arg
org
Fhe

280
Leu

Thr

Ala

Glu Ala

val Phe
265
Leu ser

ohe Ile
460

Asn val

Gly Lys

Sar Pro f

ASD Arg
60
val Asn

Lys Ala i

Met Ala
ro Lys

Gin GlIn
140

Pro Asp
Cys Phe
asn Glu

220
Ser Pro

Gly Ala sa

Met Lys

Pro Tyr
330
Leu Cvs
345
ASD Tyr
Gly Gly
Gin Phe
lLys Glu
410

ala Asp
425

Glu Glu

Thr Met

oGy i
>

445
val

Cys
ASD
205
Ser
va'l
val

Thy

vat

sepr Ile

[
- D
i ey

g Ile Asn

Gly Tyr -~

Gly Iie

Ala ala
Sar Lys

255
Arg Ile

Leu va'l

2 val Ile

Ley Leu

val Thr
335
va'l

Pro
val Arg
Phe Tyr
val Lys

415
ITe Asp

430
Phe Tyr

Ser Ile L

Leu




465

<210> 183
<z11> 465
212> PRT
<213> Homo sapiens

<220

<223> Mature HUPHZ0

<400 183

iew Asn
]

ala Trp

Leuw AsSp

Thr Gy

Asn Phe
Lys Pro
385

Ser Cys
Thr Asp
Phe Leau
Ala ser

Phe
465

rhe

oy =

-
]

Tyr
Trp

115
Ash

Ala
Asp
275
Gly
e
Met
Lys
LYs

355
Ata

Lys
435
Pro

«<210> 184

Arg
Ala
20

Ser
Gly

ASD

Ser
val
420
Pro

Ser

Ala

3
Pro

L.au

Pro

Pro

193]
it
=

Ala

> el

185

i Trp

Trp
Gln
Glu
T™hr
4055
AsSD
Pro

Thr

;We‘

Gln

va'l

Leu
230
Arg
Pro
lLeu
val
Met
310
Ile

ser

Leu

MeT
Pro
Leu
345
ASD

Gly

Gin

LYS

Ala
425
Giu

Ta Thr

3066SEQ PCLLTXT

Pro
10

Ley
Gly
Va?
Thr
ASD
an

Gly

ASH

ASH

ser
Ser
315
Ile
Gin
Leu
LYS

car

395
Lys
Gly
Pro

Phe

Ppage 187

Pro

rhe

rie

445
val

ser

Arg'

270
Leu

va't

vai
Gly
350
ASnH
va'l
rhe
Va 'l
Ile
430
Phe

ser

2 ASn

TyYr
Ile
ASD
95

ASD
ASD
ain

LyS

PoLau

175
Asn

Leu
The
335
va'l
Pro
Arg
Tyr
Lys
415
ASD

Tyr

Ile

Trp

Cys
AQG
ASD
Ala

Asn



<211

463

<Z1iZ2> PRT

<71 3>

<220

<Z72 3>

<A00> 184

Leu
1
Ala
el

Thr

AEN
Lys
385
Ser

Thr

Ala

<210
<71]>
<212>
<21 3>

ASN
Trp
ASD

Gly
50

Ty

ASD
Leu

ser
450

<220

<223

18
461
PRT
Homo saptiens

rhe
ASH
Met

35
Gln

ASD
275
Gly
Leu
Met
LYS

LYS
255

Aja

Tht
Tyr
Ata
LYyS

435
Pro

5

Alg
Ala
20

Ser

Gly

ASp ¢

ser

T Met

100
Arg

Ary
Glu
Fhe

Leu
130

Lys f

ASD

asHuPH20

Home sapiens

Mature HupHzO

Ala
5
Fro
Loy

va'l

36-498

Iie

Leu
ASD
360
Ley
val
Mat

Leu

5-496

Thr

ASD

ser
Glu
375
Leu

Ser

val
Phe
Pha
40

Phe
Gly

His

Asn i

Ala
120
Ly

lLys

Thr ¥

Tyr

ASD
200

Tro

Arg
Pro
phe
280
ey
ser
Asn
val
Ser
360
LYS
Glu
Cys
Ie
Thr

440
Ala

Tle

Tyr

306065EQ

ASR

val
Lys
Pro
Arg
60

ASn
ala
Ala
Lys

Gln
140

Glu P

Gy

val
265
Lay
Gly
Met
Pro
Leu
345
ASD
Gly
Lys
Ala
425
G?u

Thr

Ala
250
Phe
sSer
Ala
LYS
Tyr
330
Cys

Tyr

Gly
phe
G
410
ASD
Giu

Met

4 Lad AN
o ot (R
eI |

tH

[
>3

-
©
o

LYS

Ser
395
Lys

Gly

Pro

Phe

Fage 188

LTKT

Preo
125
ASDH

Lys
Cys
ASDN

205
Ser

vati

ASn
Gin
Leu
365
Thr
Lys
ASD
Cvs
Ile

445
val

val
Ile
436
he

Ser

ey
Thr
335
val
Pro
Alrg
Tyr
LYS
415
ASP
Tyr

I"\

B

ASD
320
Leuy



<A00> 185
Leu Asn Phe

1
Ala
Leu

Thr

Pro
65
Gn

<210
<211
<212>
<7213

Trp
ASp
Gly
50

Tyt

Lys

Phe
290
Thr

Tyr i

Ala
Arg
phe

370
Pro

Cys T

ASD

lLeu

<220

<223

<400

AST
Met
35

Gin
e
Ile
Tyr
Trp
115
ASN

Thy

186
459
PRT
Homo Sapiens

Met
340
Asn

I'le

Leu

va'l
420
Pro

asHUPHZD

186

Ala Pro

o
-3 WA
O
1/
g
B4

36-494

Pro
Glu
Sayr

Ile

375
Lau

val
Phe

Phe
40

Fhe T

Gly

His

AST
val
Ser
360
Lys
Giu
ys
Ile

Thr
440

roala

Leu Asn Phe arg Ala Pro Pro val
-1 -

4

2

ala Trp Asn Ala Pro Ser Glu Phe
20

425
Glu

Thr

I7e Pro Asn val Pro phe

45

30665EQ

Pro Asn
10

Lau Gly
Gly ser
val Asp
Thr val
ASD LYS
a0

Gly Met
Asn Trp

sln Gin

Tyr Ile
330
Cys Gln

Tyr Leu

Gly Lys.

Phe Ser
Glu Lys
410

Asp Gy
Galu Pro

met Phe

10

rage 189

PCL,

val
Lys

Pro

TXT

Bro
Phe

Arg

45
Ley

Gly
Lys
val
Pro
125
ASD

Phe

Lvs

Cys

ASH
205
Ser

val

72l
h
~3

R =
~] 3
[l il

val
Leu
val
Gly
350
Asn

val

va'l

Ile
430
Phe

Cys Leu Gly Lys pPhe Asp
30

ASR
Giu

Ala

:Dl
o

T
ol L
HORWE RS

Leu
Thr
335
va'l
Pro
Alrg
TYr
LYS
415
ASD

TV

T

Pro



Lys
Tyr
225
Leu

Pro

fffff

<2 10>
<213
<712
<213

Gly
50

Tyr

Lys
Phe
Glu
Lys
130
Leuy
Lys
Asn
Tvr
Al

210
Pro

Thr

- Phe

230

Thr L

ata
Arg
phe
370
Pro

Cys

CASD

Leu

L Ser

450

<220

<223
<A4G0>

Lay
1
Ala
Lau
Thr

Pro
85

Tip
ASD
Gly

50

Ty

Trp
115
ASh

Thr
TYr
Ala

Lys
435

Pro

187
457
PRT
Homo sapiens

187
Asn Phe Arg Ala Pro
5

ASh
Met
35

Gin

e

-------

Ala
20
Ser

Gly

AsSp Ser

Ser

Ley
85
Pro

Pro -
g Ser

Ala 1

Leu
165
T
Pro
ASD
Tyr
As

245
Ser

Pro
Leu

val

A5
Leu
Asp
390
Ley
val
Met

Ley

esHUPHZO 36-492

Ser

Phe 5

Thr

Ile
70

VP
ser

215
ASN

Letr

Lys

Atd
295

AC

Pro s

[}
—t

Ile
55
Thr

he

Tyr
ASN
200
Trp
Thr
Arg
Pro
Phe

280
Leu

Ala

Leu
345
ASD
Gly

Gin

LYS
Ala
425
Ghu

Thr

-t
—d
5"

gy
o L

306B5EQ -

Gly

val

Pro
16
Leuy

Gly,

val

Thr

ser
ASp
val
75

Lys
Met
Trp
Gln
Gin

155
Leu

AST
Gly
Ser
ASD

val
75

PCl.
Pro

va'l
Lvs
Pro
Arg

60
ASn

TXT
Arg

ey

Leu
365
Thr
LYS
ASD
Cys

ila
445

Pro
Phe
ArQ
45

Ley

Gly

Page 190

Ile
Gly
Gly
Lys
Tle
110
LYS
Val
Glu
ey
Tyr
180
val

Thr

val

Iie
430
phe

Phe

Asp
30
Ile

Gly

Gly

AL

TYr

ASD
a5

ASD
ASD
cin
Lys
el

175
ASH

Lys
415
ASD

Tyr

Leu T

- -

i

Glu

AST
Tyr

Ie

Ala
TV
Pro
80
Tle
Tro
val
| eu
Ala
1.60
Arg

His

Leu

Thi

oys
400
Asp
Ala

Asn

Tyr

Pro
50



Gin

<210>
<21 1
w212
<213

Ser
450

Lys
435
Pro

188
453
PRT

Lys
260
Gin
Glu
Ser
Glu

Met
340

» ASHD T

lek

tn
o
e

va'l
420
Pro

ser

Leu
&5
Pro

Pro

> Homo sapiens

<220

<223»

400>

el
1
Ala
Leu
Thr
Pro
55
Gl
Thi

Glu

AST
Trp
ASD
Gly

Phe
Asn

Met

.
35

Gln
Ile
Ile
Tyr

Tip
1135

A
Ala
20

ser
Gly
ASD
Ser
Met

1090
APy

Mature HuPHZ0
188

Ala
5
Pro
Leu
val
Sar
Leu

85

Pro

Pro

Pro Leu
ey Lys

val Ala
295

Met Arg S

Tle Leu

Ser Gin

36-488

Pro Pro
sar Glu
rPhe Ser

Thr 11

55
Tle Thr
70

Gin Asp
val Asp

Thr Trp

Lys
Thr
Tyr
AST
200
TF‘;}
Thr
Al
Pro
Phe
280

Ley

ey
185
Gly
ey
Gin

Glu

Leu

L.eu
105
ArG

30665E0 PCL.

ASp
59
Gy

Asn T

=
et
wn

3 ad ]
e
w73

Pro
Leu
Gly
va'l
Thr
Asp
90

Gty

Asn

Lys aAla

Met Ala

Pro Gin

Asn wal
Gly Lvs
Ser Pro
ASp Arg
Nl

val Asn
75

Lys Ala
Met Ala

Tro Lys

THT
Lys

val
Pro
125
Asn
Phe

Lys

AsSn
205
sar
val
val
The
Gy
285
Tie

Leu

Pro
Phe
ArG
45

Let
Gly
Lys
val

Pro
125

Fage 191

L.eu
Tyr
150
val

Thr

va'l
Tla

430
Phe

Phe
ASD
Ile
Gly
Gly
Lys
Ile

110
LYsS

ASD
95

Asp T

ASD
Gln
Lys

Lay
175

Asn b

Glu

ala

B b
—
(¥ uty)

o

va'
The
ey
Thr
335
val

Pro

Leu Ty

Glu
ASD
TYr
Ie

ASp

ASD

ASD

Tyr
Fro
B0

Tie
Trp

val



Tyr
Ser
145
Gly
Pro
His
Lys

T

<2 10>
<211
<712
<71 3>

> Leau |

Sert 2

450

<220

<72 3>

<400

Leu
1
Ala

Lelt

L

Tar

Pro

i

m)
E
Gin

Asn
Trp
ASD

Gly
50

Ty
Lys

Phe

185
451
PRT ‘
Homo sapiens

9

13

Phe

Met
340

Asn T

ATy
Ala
20

Ser

Gly

ser
Ala

!

=11
o~

—t =
o w

Pro

ASD

s Ty

Asn
245

Sar

Mature HUPHZO

¥y

Q

Leu
165

P

The Glu

Thr Giu
15C
val Giu

Gly Tyr T

Gly Tyr

Ley Ser 7

ey Asn T

230
Arg val

Pro Leu

Met Glu

36-486

Pro Fro b

Ser Glu

Ly
Ile
70
Gln asp

val Asp

Phe

Phe
40
Phe

3066550 PCL.

Gin
LVS
Lys

170
Phe

Sar

 Pro

10
Ley

Gly

val

Gin
GIn
155
lLau

Pro

Pro

add

n
5
u

[

£

o

y
(L

Fage 192

Gin
140
Glu
Gly
ASD
Phe

Gy
220

Proot

Arg
Tyr
ASD
Giy

300
Cys

Val
LYs

Pro

Gly

Pro
125
ASH
Phe

LYS

Gin
Lys
Lo
175
ASH
Giu
Ala

Ala

A
— L
o owaln

Lay
Ala
160
ATg

His



30663EQ PCL.TXT
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cvs Tyr Asn His
180 185 180
Hig Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys fhe asn val Glu Ils
195 200 205
LYs Avg Asn ASp Asp bed Ser Trp Leu Trp Asn Glu Ser Thr aAla Ley
210 215 220
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val ala ala Thr
225 230 235 240
Leu Tyr val Arg Asn Arg val arg Glu Ala I72 arg val ser Lys Ile
‘ 245 250 255
Pro Asp Ala Lys Ser Pro teu Pro val phe aAla Tyr Thr Arg The val
: 260 265 270
Phe Thr Asp Gin val Leu Lys Phe Leu %ar 6Tn Asp Glu Lau val Tyr
275 280 285
Thr phe Gly Glu Thr val ala teu ¢ly ala ser Gly ITe val ile Trp
290 295 300
Gly Thr Leu Ser Ile L Arg Ser MeT Lvys Ser Cys Leu Leu Ley AsD
310 315 320
Asn Tyr Met Giu Thr e Leu Asn Pro Tyr Ile Ile Asn val Thr Leu
325 330 335
Ala ala Lys Met Cys Ser Gin val teu Cvs GTn Glu GIn Gly val Cys
340 345 350
Ite Arg Lys Asn Trp AsSn Ser Ser Asp Tyr Leu His
355 360
Asn Phe Ala Tle Gln Leuw Glu Lys Gly Gly Lvys Phe T
370 375 380
Lys Bro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys
385 390 395 A00
Ser Cys Tyr Ser Thr teu Ser Cys Lys Glu Lys Ala asp val Lys Asp
: 405 410 . 415
Thr Asp Ala val asp val Cys Ile Ala asp Gly val cys ITe asp Ala
125 430
Phe Leu Lys Pro Pro Met &lu Thr ¢Tu ¢Tu Pro Glo Tle Phe Tyr Asn
435 440 445
Ala ser Pro
450

_eU ASH Pro Asp

g
G
5

val arg Gly

rPage 193



