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SEQUENCE LISTING

<120> Extended Scluble PHZ0 Polypeptides and
Uses Thereof

<130>

<140>
<141>

<150>
<l51>

<150>
<1l51>

<160> 215

<170>

<210> 1

<211> 1530
<212> DNA
<213> Homo

<220>
<223>

<400> 1

atgggagtge
tceccagatag
cctectgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccatc
ggaatggetg
zaagatgttt
ctcacagagy
gtagagacta
tttccggatt
gtagaaataa
ccatecattt
cgagtteggg
tttgcatata
cttgtgtata
accctcagta
atactgaatc
tgoccaggage
aacccagata
ccgacacttg

Not yet assigned
Herewith

Us 61/201, 384
2008~

12-09

Us 61/281, 240
20009~

11-13

sapiens

Human PH20 cDNA

taazaattcaa
ttttcacctt
ttccaaatgt
ttgatgagcc
ccgggeaagg
caatcacagyg
tggacaaage
ttattgactyg
acaagaatag
ccactgagaa
taaaattygyy
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
ccegeatagt
catttggega
taatgcgaag
cttacataat
aaggagtgty
attttgetat
aagacctgga

3800020.00246/3074PC

Fast5EQ for Windows Version 4.0

encoding amine acids 1-509

gcacatcttt
ccttetgatt
gectttoecte
actagatatg
tgttacaata
agtaactgtyg
taagaaagac
ggaagaatgg
gtctattgaa
ageaaaacas
aaaattactt
tcactataag
tgatctcage
tcagecagtct
agtttccaaa
ttttactgat
aactgttgct
tatgaaatct
caacgtcacs
tataaggaaa
tcaacttgag
gecaattttet

ttcagaagct
ccatgtiget
tgggcetgyga
agcctcttcet
ttttatgttyg
aatggaggaa
attacatttt
agacccactt
ttggttcage
gaatttgaaa
cggccaaatce
aaacccggtt
tggtigtygga
ccigtagetg
atacctgatg
caagttttga
ctgggtgectt
tgcttgeteo
ctageageea
aactggaatt
aaaggtggaa
gaaaaatttt

ttgttaaatc
tgactctgaa
atgccccaag
ctttcatagg
atagacttgyg
tceececagaa
atatgccagt
gggcaagaaa
aacaaaatgt
aggcagggaa
acttgtgggg
acaatggaay
atgaaagcac
ctacactcta
caaaaagtec
aattecettte
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgcagctyg

J09/006501

aagtggagta
tttcagagceca
tgaattttgt
aagcceceoaga
ctactatect
gatttcctta
agacaatttg
ctggaaacct
acaacttagt
ggatttcctg
ttattatctt
ttgettecaat
tgectetttac
tgtgegeaat
acttecggtt
tcaagatgaa
aatatgggga
catggagact
ccaagtgett
tettecacete
acgtggaaaa
ttatagcacc

60
126
180
240
300
360
420
480
540
600
660
720
780
840
S0
960
1020
1080
1140
1200
1260
1220



ttgagttgta
gatggtgtct
ttctacaaty
cttatcattt

<210>
<211>
212>
<213>

2
1506
DNA

<220>
<223>

<400> 2

gctagecatygg
ggggcaagag
geatggaacy
ctgttttett
tacgtggatc
ggaggcattce
acattctaca
cctacttaggg
gtgcagcage
ticgagaaaq
cetaacecace
cceggetaca
ttgtggaatg
gtagcegcta
ccegatgeca
gtgttgaagt
ggagectctg
ctgotgttgg
gcocgetaaga
tggaactcaa
ggtggtaaat
aagttctact
actgatgceg
ccaatggaga
aceatgttca
ggatcec

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

3
507
PRT
Homo

<220>
<223>

<400> 3
Met Gly
1
Ser

Val

Ser Gly
Thr
35

Trp

Cys Leu

Phe Leu

50

2

aggagaaagc tgatgtaaas gacactgatg ctgttgatgt gtgtattget
gtatagatge tttectaaaa cctecccatgg agacagaaga acctcaaatt
cttcacccte cacactatct geoccacaatgt teattgttag tattttgttt

cttctgtage

acatgagggt
gacttaactt
cecectagega
ttatcggtag
gtctgggeta
ctcagaaaat
tgccagtgga
cccgaaattqg
agaacgtgca
ctgyygaagga
tctggggcta
acggatctityg
agtctactqge
cectetacgt
aatctcceet
tcctgageca
ggatcgtgat
ataactacat
tgtgttcaca
gcgattatet
tcactgtecey
gtagctgcta
ttgacgtttyg
ctgaggagcee
tcgtatctat

saplens

Leu Lys
5

Val Ser

20

Leu Asn

Ala Trp

Phe

Gln

Phe

Asn

gagtttgtaa

Artificial Seguence

accageccayg
cagagcteee
attctgttig
cecetegaate
ttaccecttac
atcactgcag
caatctegga
gaageccaady
getgtecett
tttecectggtt
ttatttgttc
tttcaacgtc
actctaccce
t<ggaataga
ccecagtgttt
ggacgagctc
ctggggcact
ggagacaauce
ggtgctgtgt
ccatctgaac
agggaagece
tagcactctg
catcgecgat
ccagatcttt
acttttecetg

HuPH20 precursor 1-507

Lys His

Ile Val
Ala
40
Pro

Arg

Ala
55

Codon Optimized PH20 with restriction

ctgtigggee
cctgtaatce
gggaaatttg
aacgctaccg
atcgacagca
gaccacctgyg
atggctgtyga
gatgtgtata
acagaagcca
gagacaataa
ccegattget
gaaatltaaaa
tctatatatce
gtgagggaaqg
gcctacacca
gtgtatactt
ctgagtatta
ctgaacccat
caagagcagg
ccagataatt
acacteocgagyg
agttgtaagg
ggggtgtgta
tacaacgect
attatatcaa

Ile Phe
10

Thr

Phe

Phe
25
Pro

FPhe

Pro Val

Ser Glu Phe

sites

ttettetget
caaacqgtcce
acgaacctct
gacaggggyt
ttactggggt
acaaagctaa
ttgactggga
agaaccgatc
ccgaaaaagco
aacttgggaa
acaatcacca
gaaacgatga
tcaacacaca
ccatcagggt
ggatcgtgtt
ttggcgagac
tgcgatcaat
atatcattaa
gagtatgecat
ttgecaateca
atctcgaaca
aaaaagceega
ttgacgeett
cceectecac

gegtggoaag

Arg Ser Phe
Ile
30

Asn

Leu Leu

ile Pro
45
Cys Leu
60

Gly

Ltggetecet
ctteoctgtgg
ggacatgtct
gacaatcttt
gaccgtgaac
gaaggatatt
ggagtggaga
cattgagetg
taagcaggaa
actgettaga
ctataagaag
cctetettygyg
gcagteocca
gtccaagatce
tacegaccag
agttgctctyg
gaagtcctge
cgtgacttityg
taggaagaac
gctggaaaag
gtttagtgaa
tgtgaaagac
tctcaageca
cttgagtgcet
cctctgataa

Val Lys
Pro Cys
Val Pro

Lys Phe

1380
1446
1500
1530

60
120
180
240
300
360
420
480
540
6060
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1506



Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile
465
Phe

Ser

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Gilu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyx
Lys
459
Asp

Tyr

Ile

Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
185
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

Leu

Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe
Ala

Phe
500

Asp

Gly
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
L.eu
Ser

485
Leu

Met
70

Gin
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
350
Ala
Thr
Tyr
Ala
Lys
470

Pro

Ile

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Gilu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
285
Gln
Glu
Ser
Glu
Met
375
Asn
Iie
Leu
Ser
Val
455
Pro

Ser

Ile

Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
3e0
Cys
Tre
Gln
Glu
Thr
444G
Asp
Pro

Thr

Serxr

Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
Val
Met

Leu

Ser
505

Ser
Ile
a0

Thr
Asp
Asp
Trp
Glu
170
Glu

Glu

Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gin
Ser
Glu
410
Leu
Ser
Cys
Giun
Ser

490
Val

PCT/USZE

Phe
75

Phe
Gly
His
Asn
Ala
155
Leu

Lys

Thr

Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thx
475
Ala

Ala

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Iie
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Meil
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460

Glu

Thr

Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
2056
Phe
Ser
Trp
Gin
Rla
285

Phe

Ser

‘Ala

Lys
Tyr
365
Cys
Tyr
Gly
Phe

Glu
445

Asp

Giu

Met

Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Iie
Gin
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Pro
Arg
95

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

Gln

Ile
495

0e/006501

Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thxr
Glu
320
Ile
Leu
Asn
Gin
Leu
400
ihr
Lys
Asp
Cys
Iie

489
Val



<210> 4

<211> 505

<212> PRT

<213> Homo sapiens

<220>
<223> HuPHZ0 precursocor 1-505

<400> 4
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe
1 5 1¢
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe
20 25
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val
35 440
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe
50 55
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe
65 70 75
Ile Asn Ala Thr Gly 8ln Gly Val Thr Ile Phe
85 90
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly
160 105
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His
115 120
Lys Asp Ile Thr Phe Tyr Met Proc Val Asp Asn
130 135
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala
145 150 155
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu
165 170
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys
180 185
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr
195 200
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr
210 215
Tyr Bsn His His Tyr Lys Lys Pro Gly Tyr Asn
225 230 235
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp
245 250
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr
260 265
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Azg
275 280
S5er Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro
290 295
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe
305 310 315
Leu val Tyr Thr Phe Gly Glu Thr Val Als Leu
325 330
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser
340 345
Leu Leu Asp Asn Tyr Met Giu Thr Ile Leu Asn
355 360
Val Thr Leu Ala Ala Lys Met (Cys Ser Gln Val
370 375 .
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser

Arg
Leu
Ile
Cys
60

ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Tle
Leu
220
Gly

Leu

Gln

Val
300
Leu
Gly
Met
Pro
Leu

380
Asp

Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser

Trp

Gln

i Ala

285
Phe

Ser
Ala
Lys
Tyr
365
Cys

Tyx

Phe
Ile

30
Asn

Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
180
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
ile
Gin

Leu

Val
i5

Pro
Val
Lys
Pro
Arg
a5

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

His

FCT/USZD09/006501

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
1560
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn

Gln

L.eu



385
Asn

Val
Phe
Val
Ile
465
Phe

Ser

39C
Pro Asp Asn Phe Ala Ile Gln
405
Arg Gly Lys Pro Thr Leu Glu
420
Tyr Cys Ser Cys Tyr Ser Thr
43% 440
Lys Bsp Thr Asp Ala Val Asp
450 455
Asp Ala Phe Leu Lys Pro Pro
470
Tyr Asn Ala Ser Pro Ser Thr
485
Tle Leu Phe Leu Ile Ile Ser
500

<210> 5

<211> 503

<212> PRT

<Z213> Homo sapiens

<220>
<Z223> HuPH20 precursocr 1-503

<400> 5

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Tie
145
Lys
Val
Giu
Leu
Tyr

225
Val

Gly Val Leu Lys Phe Lys His
5
Ser Gly Val Ser Gln Ile Val
20
Leu Thr Leu Asn Phe Arg Ala
35 40
Leu Trp Ala Trp Asn Ala Pro
50 55
Glu Pro Leu Asp Met Ser Leu
70
Asn Ala Thr Gly Gln Gly Val
85
Tyr Tyr Pro Tyr Ile Asp Ser
160
Ile Pro Gln Lys Ile Ser Leu
115 120
Asp Ile Thr Phe Tyr Met Pro
130 135
Asp Trp Glu Glu Trp Arg Pro
156G
Asp Val Tyr Lys Asn Arg Ser
165
Gln Leu Ser Leu Thr Glu Ala
180
Lys Ala Gly Lys Asp Phe Leu
195 200
Leu Arg Pro Asn His Leu Trp
210 215
Asn His His Tyr Lys Lys Pro
230
Glu Ile Lys Arg Asn Asp Asp
245

Leu
Asp
425
Leu
Val
Met

L.eu

Ser
505

Ile
Phe
25

Pro
Ser
Phe
Thr
ile
105
Gln
Val
Thr
Iile
Thr
185
Val
Gly
Gly

Leu

Glu
410
Leu
Ser
Cys
Glu

Ser
499

Phe
i0

Thr
Pro
Glu
Ser
Tle
Qe

Thr
Asp
Asp
Trp
Giu
170
Glu
Giu
Tyr

Tyr

Ser
250

PCT/USZ009/006501

31385
Lys

Glu
Cys
Iie
Thr

475
Ala

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Rla
155
Leu
Lys
Thr
Tyr
Asn

235
Trp

Gly

Gln

Lys

Ala
460
Glu

Thr

Arg
Leu
Ile
Cys
a0

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

Leu

Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leun
Pro
45

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

Ser

Trp

Lys
Ser
430
Lys
Gly

Pro

FPhe

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gin
150
Leu
Pro

Cys

Asn

Phe
415
Glu
Ala
Val
Glin

Ile
495

Val
15
Pro

Val

Arg
Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp

Phe

Glu
255

400
Thr

Lys
Bsp
Cys
Ile

480
Val

Lys
Cys
Pro
Phe
Arg

80
Leu

Asn
240
Ser



Thr Alda Leu Tyr Pro Ser lie Tyr
260
Ala Ala Thr Leu Tyr Val Arg Asn
275 280
Ser Lys Ile Pro Asp Bla Lys Ser
290 295
Arg Tle Val Phe Thr Asp Gln val
305 310
Leu Val Tyr Thr Phe Gly Giu Thr
323
Val Ile Trp Gly Thr Leu Ser Ile
340
Leu Leu Asp Asn Tyr Met Glu Thr
355 360
Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp
385 330
Bsn Prc Asp Asn Phe &la Ile Gln
4065
Val Arg Gly Lys Pro Thr Leu Glu
420
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455
Tle Asp Ala Phe Leu Lys Pro Pro
465 470
Phe Tyr Asn Ala Ser Pro Ser Thr
485
Ser Ile Leu Phe Leu Ile Ile
500

<210> 6

<211> 501

<212> PRT

<Z213> Homo sapiens

<220>
<223> HuPH20 precursor 1-501

<400> &
Met Gly Val Leu Lys Phe Lys Hig
1 5
Ser Ser Gly Val Ser Gln Ile val
20
Cys Leu Thr Leu Asn Phe Arg Ala
35 40
Phe Leu Trp Ala Trp Asn Ala Pro
5 - 55
Asp Glu Pro Leu Asp Met Ser Leu
65 7C
Ile Asn Ala Thr Gly Gln Gly Val
85
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100
Gly Ile Pro Gln Lys Ile Ser Leu

Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
Val

Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thrx
Iie

105
Gin

Asn
Val
Leu
Lys
Ala
330
Arg
Leun
Gin
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
450

Phe
10

Thr
Pro
Glu
Ser
Iie
90

Thr

Asp

PCT/US2006/606501

Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Iie
Thr

475
Ala

Fhe
Phe
15

Phe
Gly

His

Glu
Val
300
Leu
Gly
Met

Pro

Ala
460
Glu

Thr

Arg
Leu
Ile
Cys
60

Ile
Tyr
Val

Leu

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

Met

Sex
Leu
Pro
45

Leu
Gly
Val

Thr

Asp

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

Pro

Phe

FPhe
Ile
30

Asn
Gly
Ser
Asp
Val

110
Lys

Pro
Arg
Tyr
Asp
Gly
335
Cys
Tle
Glu
His
Phe
415
Glu
Ala
Val

Gln

Ile
495

Val
i5

Pro
Val
Lys
Pro
Arg
95

Asn

BEla

Val
Thr
Glu
320
Ile
Leu
Asn
Gin
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Val

Lys
Cys
Pro
Phe
Arg

Leu

Lys




Lys

Ile
145

Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Ley
Val
Gly
385
Asn
Val
Phe
Val
Ile
465

Phe

Ser

Asp
139
Asp
Asp

Gln

Leu
210
Asn
Glu
Ala
Ala
Lys
230
Ile
Val
Ile
Leu
Thzr
370
Val
Pro
Arg
Tyx
Lys
450
Asp
Tyxr

Ile

<210> 7
<211> 498
<212> PRT
<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-48%

115
Ile

Trp
Val

Leu

; Ala

195
Arg

His
Iie
Leu
Thr

275
Ile

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

Asn

Leu

Thry
Giu
Tvr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340

Asn

Ala

Thr
Phe
Ala

Phe
500

Phe

Glu
Lys

165
Leu

Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thxr
Phe
325
Thr
Tyr
Ala
Arg
Phe

405
Pro

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

470
Pro

Met
135
Arg
Arg
Glu
Fhe
Leu
215
Lys
Lsp
Ile
Arg
Lys
285
Gin
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

120
Pro

Pro
Ser
Ala
Leu
2C0
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Iie
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

Thr

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

Met

Leu

PCTIUS2009/006501

Asp
Trp
Glu
170
Giu
Glu
Tyr
Tvyr
Ser

250
Asn

Leu
Lys
Ala
330
Arg
Leu
Gin
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

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

475
BAla

Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Val
3400
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Gin

Thr

128
Gly

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

Glu

Met

Met
Trp
Gln
Gln
180
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

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

Gln

Ile
485

Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Livs
Asp
Cys
Ile

4840
Val



<400> 7
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 ' 5 10 i5
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Giy Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 50 85
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly vVal Thr Val Asn Gly
100 105 110
Gly Tle Pro Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Glnn Gln Asn
165 170 175
Val Gln Lieu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
186 185 ' 130
Glu Lys Ala Gly Lys Asp Phe Leu Val Giu Thr Ile Lys Leu Gly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys ARrg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Tle Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
250 295 3606
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu
305 31¢ 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 333 .
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 3506
p Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
5 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln
370 375 380 ’
Gily Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
285 330 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445

Leu Leu



9
Val Lys Asp Thr Asp Ala Val Asp Val Cys Tle Ala Asp Gly Val Cys
450 455 460
Ile Asp Ala Phe Leu Lys Proc Fro Met Glu Thr Glu Glu Pro Gln Ile
465 470 475 480
Phe Tyr Asn Ala Ser Pr¢ Ser Thr Leu Ser ARla Thr Met Phe Ile Val
485 450 495

Ser Ile Leu

<210> 8

<211> 497

<212> PRT

<213> Homo sapiens

<220>
<223> HuPH2{ precurscr 1-497

<400> 8
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 ) 75 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 90 85
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Bla Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn
163 170 175
Val Gin Leu Ser Leu Thr Giu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 1580
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leuw Trp Asn Glu Ser
245 256 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys lle Prc Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 . 285 300
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu




305
Leu

Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile
465
Phe

Ser

Val
ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450

Asp

Tyr

<210> 5

<211>
<212>
<213>

<220>

<223>

<400> 9

Met
3
Ser
Cys
Phe
Asp
65
ile
Gly
Gly
Lys
Iie

145
Lys

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Iie
Asp
130
Asp

Asp

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

Asn

4395
PRT
Homo sapiens

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp

Val

Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr

Phe

Ala

Leu
Val
Z0

Leun
Ala
Leu
Thr
Pro
100
Gin
Thr
Glu

Tyr

Phe
325
Thr

Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leuy

Serxr
485

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

Lys
165

310
Gly

Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Gin
Phe
Asn
Met

70
Gln

Trp
150
Asn

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

Ser

HuPH20Q precursor 1-485

Lys
Ile
Arg
Rla
55

Ser
Gly
Asp
Ser
Met
135

Arg

Arg

Thr
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr
440
Asp

Pre

Thr

His
Val
Ala
40

Pro

Leuy

Val
Met
345
Ile
Ser
Asn
T.eu
Asp
425
Leu
Val

Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val

Thr

Ile

10

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

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Tle
50

Thr
Asp
Asp

Trp

Glu
176

RCTIUSZ009/006501

315
Leu

Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thrx

475
Ala

Phe
rhe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala

155
Leu

Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460

Glu

Thr

Arg
Leu
Ile
Cys
&0

Ile
Tyr
Val
Leu
Leu
149
Arg

Val

Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Met

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly

Asn

Gln

Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Phe
fle
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met

Trp

Gln

Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
Val

Gln

Iie
495

Val
15
Pro

Val

Gln
175

320
Ile

Leu
Asn
Gin
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro

160
Asn



Val Gln Leu Ser Leu Thr Glu Ala
186
Glu Lys Ala Gly Lys Asp Phe Leu
185 200
Leu Leu Arg Pro Asn His Leu Trp
210 215
Tyr Asn His His Tyr Lys Lys Pro
225 230
Val Glu Ile Lys Arg Asn Asp Asp
245
Thr Ale Leu Tyr Pro Ser Ile Tyr
250
Ala Ala Thr Leu Tyr Val Arg Asn
275 280
Ser Lys Ile Pro Asp RAla Lys Ser
290 295
Arg Ile Val Phe Thr Asp Gln Val
305 310
Leu Val Tyr Thr Phe Gly Giu Thr
325
Val Ile Trp Gly Thr Leu Ser Ile
340
Lew Leu Asp Asn Tyr Met Glu Thr
355 360
Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp
385 350
Asn Pro Asp Asn Phe Ala Ile Gln
405
Val Arg Gly Lys Pro Thr Leu Glu
420G
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro
465 470
Phe Tyr Asn Ala Sexr Pro Ser Thr
485

<210> 10

<Z21i> 493

<212> PRT

<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-483

<400> 10
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln Jle Val
20
Cys Leu Thr Leuw Asn Phe Arg BRla
35 40
Phe Leu Trp Ala Trp Asn Ala Pro

Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg

Pro

Leu

Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
Val

Met

Leu

Ile
Phe
25

Pro

Ser

POTIUSZQ0

11
Glu

Glu
Tyr
Tyxr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arqg
Leu
Gln
Ser
Glu
210
Leu
Sex
Cys

Glu

Ser
480

Phe
10
Thr

Pro

Glu

Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
3385
Lys
Giu
Cys
Tle
Thr

475
Ala

Phe
Phe
Val

Phe

Ala

Iie
Leu
220
Gly
Leu
Gln
Glu
Yal
3006
Leu
Gly
Met
Pro
Leu
38¢
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Tle

Cys

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

Glu

Met

Ser
Leu
Pro

45
Leu

Gin
180
Leu
Pro
Cys
Asn
Ser
270
ile
Ala
Gln
Ser
Ser
350
Ile
Glin
heu
Lys
Ser
430
Lys
Gly

Pro

Phe

Phe
Ile
30

Asn

Gly

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

Gln

Ile
485

Val
15
PFro

Val

Lys

Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Iie
Leu
Asn
Gln
Leu

400
Thr

Ile
480

Lys
Cys
Pro

Phe



PCTIUS2008/006501

12

50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 . BC
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu

Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly

109 165 116
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys BAla Lys
1i5 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile BAsp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn
165 176¢ 175
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 190
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Sex
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val BArg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Prc Val Phe Ala Tyr Thr
290 295 300
Arg Ile Val Phe Thr Asp Gln Val Leun Lys Phe Leu Ser Gln Asp Glu
305 310 315 i 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
. 325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gin
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 380 385 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lvs Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys
450 455 460
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
465 470 475 480
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met
485 490
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<210> 11

<211i> 491

<212> PRT

<213> Homo sapiens

<220>
<223> HuPHZ2( precursor 1-491

<400> 11
Met Gily Val Leu Lys Phe Lys His Ile Phe
1 5 iR,
Ser Ser $ly Val Ser Gln Ile Val Phe Thr
20 25
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro
35 40
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu
50 55
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser
65 70
Tle Asn Ala Thr-Gly Gin Gly Val Thr Ile
85 90
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr
100 105
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp
115 120
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp
130 135
Tle Asp Trp Glu Glu Trp Arg Pro Thr Trp
145 150
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu
165 170
Val Gin Leu Ser Leu Thr Glu Ala Thr Glu
180 185
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu
195 200
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr
210 215
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr
22% 230
Yal Glu Ile Lys Arg Asn Asp Asp Leu Ser
245 250
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn
260 265
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val
275 280
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu
290 285
Arg Ile Vsl Phe Thr Asp Gln Val Leu Lys
305 310
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala
325 330
Val Ile Trp Gly Thr Leu Ser Ile Met Arg
340 345
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu
355 360
Val Thr Leu Ala Ala Lys Met Cys Ser Gin
370 375
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Ero
FPhe
315
Leu
Ser
Asn

Val

Ser

Arg
Leu
Tie
Cys
a0

Ile
Tyxr
Val
Leu
Leu
140
Arg
Vail
Ala
Ile
Leu
220
Gly

Leu

Gln

Val
300
Leu
Gly
Met
Pro
Leu

380
Asp

Ser
Leu

Pro

45

Leu
Gly
Val
Thr
Asp
125
Gly
Aszn
Gin
Lys
Lys
205
FPhe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys

Tyr

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Iie
Ala
Gln
Serx
Ser
350
Ile

Glin

Leu

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu

255
Pro

Ile
Glu

His

PCTIUSZ009/006501

Lys
Cys
Pro
Phe
Arg
80

Leau
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
ile
Leu
Asn

Gln

Leu



385

380

Asn Pro Asp Asn Phe Ala Ile Gln

405

Val Arg Gly Lys Pro Thr Leu Glu

420

Phe Tyr Cys Ser Cys Tyr Sexr Thr

435 440

Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leuw Lys Pro Pro

465

470

Phe Tyr Asn Ala Ser Pro Ser Thr

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

<220>
<223>

<400>

485

12

489

PRT

Homo saplens

HuPH2(G precursor 1-488%

iz

Met Gly Val Leu Lys Phe Lys His

1

5

Ser Ser Gly Val Ser Gln Ile Val

20

Cys Leu Thr Leu Asn Phe Arg Ala

35 40

Phe Leu Trp Ala Trp Asn Ala Pro

50

55

Asp Glu Pro Leu Asp Met Ser Leu

65

70

Iie Asn Ala Thr Gly Gin Gly Val

g5

Gly Tyr Tyr Pro Tyr Ile Asp Ser

100

Gly Ile Pro Gln Lys Ile Ser Leu

115 120

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

145

150

Lys Asp Val Tyr Lys Asn Arg Ser

165

Val Gln Leu Ser Leu Thr Glu Ala

Giu Lys Ala Gly Lys Asp Phe Leu

Leu Leu Arg Pro Asn

195 200
Leu Trp

i
[
Uy

210 215
Tyr Asn His His Tyr Lys Lys Preo

225

230

Val Glu Ile Lys Arg Asn Asp Asp

245

Thr Ala Leu Tyr Pro Ser Ile Tyr

Leu
Asp
425
Leu
Val

Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr

185
Val

Leu

Leu
265

FCT/US2008/006501

14

Glu
410
Leu
Ser
Cys

Glu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Iie
g0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyx
Ser

250
Asn

385
Lys

Glu
Cys
Ile
Thr

475
Ala

Phe
Val
Phe
Phe
5

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp

Thr

Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
a0

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

Leu

Gln

Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Giy
Asn
Glin
Lys
Lys
205
Phe
Ser

Trp

Gln

Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
AsSp
Val
110
Lys
Met
Trp
Gin
Gln

190
Leu

Asn

Ser
270

Phe
415
Gliu
Ala
Val

Gin

Val
15

Fro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys

Gln

Rl A

LrD
Glu

Gly
Asp
Phe
Glu

255
Prec

400
Thr

Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg

80
Leu

Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240

Ser

Val



Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
ile

465
Phe

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

Ala
Lys
2580
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450

Asp

Tyr

<220>

<2Z23>

<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys

Ile

Gly
Ser
Leu
Leu
30

Gilu
Asn
Tyr
Ile
Asp

130
Asp

13
490
ERT
Homo saplens

13

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

Asn

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile

Trp

Leu
FPro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr

Phe

Ala

Leu
Val

20
Leu

Leu
Thr
Pro
100
Gln
Thr

Glu

Tyr

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

Lewu

Ser
485

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe

Glu

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

470
Pro

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr

Trp

Arg
Lys
285
Gin
Glu
Ser
Glu
Met
375
Asn
Ile
Lau
Ser
Val
455

Pro

Ser

HuPH20 precursor 1-490

Lys
Ile

Arg

.Ala

55
Ser

Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr
440
Asp

Pro

Thr

His
Val
Ala

40
Pro

Val
Ser
Leu
120

Pro

Pro

Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
Val

Mel

Leu

Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val

Thr

PCTIUSZ2009/606501

15
Val

Leu
Lys
Ala
330
Arg
Leu
Glin
Ser
Glu
410
Leu
Sexr

Cys

Giu

Phe
10
Thr

Pro

Ser

Ile

o
-

Thr
Asp
Asp

Trp

Axrg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
385
Liys
Glu
Cys

Ile

Thr
475

Phe
Phe

Val

1 Phe

Phe
75

Phe
Gly
His
Asn

Ala

Glu
Val
300
Leu

Gly

Met

Lys
Ala

460
Glu

Tyr
Val
Leu
Leu

140
Arg

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

Glu

Ser
Leu
Pro
45

Leu
Giy
Val
Thr
Asp
125
Gly

Asn

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

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys

Met

Trp

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

Val

Gln

Val
15
Pro

Val

Arg
Asn

Ala

Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val

Pro



145
Lys

Val
Giu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Giy
385
Asn
Val
Phe
Val
Ile

465
Phe

Asp
Gin
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Tle
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp

Tyx

<210> 14
<Z1l> 48

<212>
<213>

<220>

<223>

<400> 14 .
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe

1

Val
Leu
Ala
1985
Axrg
Hisg
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

5

PRT
Homo sapiens

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

Ala

Ile

Lys
420
Ser
Thr
Phe

Ala

Lys
165
Leun

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

Asp

Leu

Ser.

485

5

150
Asn

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

470
Pro

Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Sex
Val
455

Pro

Ser

HuPHZ20 precursor 1-487

Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thx
Tie
Thr
360
Cys
Trp
Gln
Glu
Thr
440G
Asp

Pro

Thr

Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Serxr
Asn
Leu
Asp
425
Leu
Val

Met

Leu

16

Glu
170
Glu
Glu
Tyx
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Sex
Gin
4190
Leu
Ser
Cys
Glu

Ser
490

10

PCTIUS2009/006501

15%
Leu

Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
385
Lys
Glu
Cys
Iile

Thr
475

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

460
Glu

Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyx
Giy
Phe
Glu
445

Asp

Glu

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

Pro

Gln
175
Glu

Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys

Tle

His
Phe
415
Glu
Ala
Val

Gln

Val
15

160
Asn

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

Ile
480

Lys

Sexr Ser Gly Val Ser GIn Ile Val Phe Thr Phe Leu Leu Ile Pro Cys

20

25

30



Cys
Phe
Asp
65

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

485
Phe

Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp

Gln

Leu
210
Asn
Glu
Ala
Ala
Lys
2590
Iie
Val
Ile
Leu
Thr
370
Val
Pro
Arqg
Tyx
Lys
450
Asp

Tyr

Thr
35

Trp
Pro
Ala
Tvr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg

His

Leu
Thr

275
Tie

435
Asp

Ala

Asn

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

Pro

Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr

Phe

Ala

Asn

Trp
Asp
Gly
85
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
g
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser
485

Phe
Asn
Met:
70

Gln
ile
Iie
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Sexr
Val

Ala

Asp

&

310
Gly

Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Arg
Ala
55

Ser
Gly
Asp
Sexr
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Glin
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
440
AsD

Pro

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Ar

Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

PCTIUSZ009/006501
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Pro
Glu
Ser
Iie
90

Thr
Asp
Asp
Tro
Glu
1740
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Leu
Gln
Ser
Glu
4190
Leu
Ser
Cys

Glu

Val
Phe
Phe
75

Phe
Gly
His
Asn
BAla
1585
Leu
Liys
Thr
Tyx
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
385
Lys
Glua
Cys
Ile

Thr
475

Ile
Cys
60

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

460
Glua

Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly

Asn

Gln

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

Glu

Asn
Gly
Ser
Asp
Val
11D
Lys
Met
Trp
Gln
Gln
120
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Val
Lys
Pro
Arg
85

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

415
Glu

Alg 7

Val

Gin

Pro
Phe
Brg
Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
326
Ile
Leu
Asn
GLln
Leu

400
Thr



FCT/USZ2009/006501

18
<210> 15
<211> 485
<212> PRT
<213> Homo sapiens
<220>
<223> HuPHZ20 precursor 1-485
<400> 15
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gin Ile Val Phe Thr Phe Leu Leu Ile Pro {ys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pre Asn Val Pro
_ 35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 90 55
Gly Tyr Tyr Pro Tyr ile Asp Ser Ile Thr Giy Val Thr Val Asn Gly
1006 105 116

Gly Ile Pro GIln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys

115 128 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
136 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser ITle Glu Leu Val Gln Gln Gin Asn
165 170 175
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 190
Giu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Prco 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 Tle Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Zsn Thr Gln Gln Ser Pro
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 295 360
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Vai Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn

<
<l
o




355 360
Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp
385 390
Asn Pro Asp Asn Phe Ala Ile Glmn
405
Val Arg Gly Lys Pro Thr Leu Glu
420
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro
465 470
Phe Tyr Asn Ala Ser
485

<210> 16

<211> 484

<212> PRT

<213> Homo saplens

<220>
<223> HuPH20 precursor 1-484

<4C0> 16
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln Ile Val
20
Cys Leu Thr Leu Asn Phe Arg Ala
33 40
Phe Leu Trp Ala Trp Asn Ala Pro
50 55
Asp Glu Pro Leu Asp Met Ser Leu
65 70
Ile Asn Ala Thr Gly Gln Gly Val
85
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100
Gily Ile Pro Gln Lys Ile Ser Leu
115 120
Lys Asp Ile Thr Phe Tyr Met Pro
130 13s
Ile Asp Trp Glu Glu Trp Argy Pro
145 130
Lys Asp Val Tyr Lys Asn Arg Ser
165
Val Gin Leu Ser Leu Thr Glu Ala
180
Glu Lys Ala Gly Lys Asp Phe Leu
185 200
L.eu Leu Brg Pro Asn His Leu Trp
230 215
Tyr Asn His His Tyr Lys Lys Pro
225 230

Ser
Asn
Leu
Asp
425
Leu

Val

Met

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185%
Val
Gly

Gly

- PCTIUSZS

19

Gln
Ser
Glu
410
Leu
Sexr

Cys

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
S0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu

Tyr

Tyr

Val
Ser
385
Lys
Glu
Cys

Ile

Thr
475

Phe
Phe
Val
Phe
Phe
15

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyxr

Asn
235

Leu
380
Asp
Gly
Gln
Lys
Ala

460
Giu

Arg
Leu
Ile
Cys
60

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu

220
Gly

365
Cys

Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

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

Ser

Gln
Leu
Lys
Ser
430
Lys

Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu

Pro

Cys

Glu
His
Phe
415
Glu
Ala

Val

Gln

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glilu
Gly

Asp

Phe

0e/00E501

Gln
Leu
400
Thr
Lys
Asp

Cys

Ile
480

Lys
Cys
Pro
Phea
Arg
806

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lvys
Cys

Asn
240



Val Glu Ile Lys Arg Asn Asp Asp
245
Thr Ala Leu Tyr Pro Ser Ile Tyr
260
Alza Ala Thr Leu Tyr Val Arg Asn
275 280
Ser Lys Ile Pro Asp Ala Lys Ser
290 295
BArg Ile Val Phe Thr Asp Gln Val
305 310
Leu Val Tyr Thr Phe Gly Glu Thr
325
Val Ile Trp Gly Thr Leu Ser Ile
340
Leu Leu Asp Asn Tyr Met Glu Thr
355 3560
Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp
385 390
Asn Pro Asp Asn Phe Ala Ile Gln
405
Val Arg Gly Lys Pro Thr Leu Glu
420
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro
465 470
Phe Tyr Asn Ala

<210> 17

<211> 483

<Z212> PRT

<213> Homo sapiens

<220>
<223> HuPH20 precursocr 1-483

<400> 17
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln Ile Val
20
Cys Leu Thr Leu Asn Phe Arg ARla
35 40
Phe Leu Trp Ala Trp Asn Ala Pro
590 55
Asp Glu Pro Leu Asp Met Ser Leu
65 70
Ile Asn Ala Thr Gly Gin Gly val
85
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100
Gly Ile Pro Gln Lys Ile Ser Leu

Leu
Leu
265
Arqg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

Ile
Phe
25

Pro
Sexr
Phe
Thr
Ile

105
Gln

PCTRIS2009/006501
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Ser
250
Asn
Val
Leu
Lys
ARla
330
Arg

Leu

Gln

Glu
410
Leu
Ser

Cys

Gliu

Phe
10

Thr
Pro
Glu
Ser
Ile
g0

Thr

Asp

Trp
Thr
Arg
Pro
Phe
315
Leu

Ser

Asn

Val
Ser
395
Lys
Gla
Cys

Ile

Thr
475

Phe
Phe
Val
Phe
FPhe
75

Phe

Gly

His

Leu
Gin
Glu
Val
300
Leu
Gly
Met

Pro

Leu

380

Asp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr

Val

Leu

Trp
Gin
Ala
285
Phe
Ser
Ala

Lys

Tyr
365

Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
Val

Thr

Asp

Asn
Ser
270
Ile
Ala
Gln
Serx
Ser
350

Ile

Gln

Ser
430
Lys
Gly

Pro

Phe
Iie
30

Asn
Gly
Ser
Asp
Val

110
Lys

Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile

Glu

Phe
415
Glu
Ala
Val

Gln

Val
15

Pro
Val
Lys
Pro
Arg

Asn

Ala

Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thx
Lys
Asp
Cys

Ile
480

Lys
Cvs
Pro
Phe
Arg
80

Leu

Gly

Lys



Lys
Iie
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Sex
Arqg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile
465

Phe

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

Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Giu
Ala
Ala
Lys
280
lie
Val
Ile
Leu
Thr
370
Val
Pro
Aryg
Tyr
Lys
450
Asp

Tyr

<220>

<223>

<400>

18

482
PRT
Homo sapiens

18

115
Ile

Trp
Val
Leu
Ala
19%
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

Thx
Glu
Tyx
Ser
i80
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser

Thr

Phe

Phe

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

Leu

Tyr
Trp
156
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Rla
Asp
310
Gly
Leu
Met
Lys
Lys
380
Ala
Thr
Tyx
Ala

Lys
470

Met
135
Arg
Arg
Glua
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
2985
Gln
Giu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val

455
Pro

HuPH20 precursor 1-482

120
Pro

Pro
Ser
Ala
Leu
200
Trp

Pro

Asp

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

Pro

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

Val

Met

21

Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
&la
330
Arg
Ley
Gln
Ser
Giu
410
Leu
Ser

Cys

Glu

PCT/US2008/006501

Asn
Ala
i5%
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Preo
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

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

460
Glu

125
Gly

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

Asp

Giu

Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
£30
Lys

Gly

Pro

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

Val

Gln

Val
Pro
160
Asn
FPhe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
4090
Thr
Lys
Asp

Cys

Ile
480
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Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 4G 45
Fhe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg

Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
BS 80 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr val Asn Gly
100 165 110
Gly Ile Pro Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
1306 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys &sn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
Val Gln Leu Ser Lew Thr Glu Ala Thr Giu Lys Ala Lys Gln Glu Phe
180 i85 190
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
195 200 2905
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Bsn Gly Ser Cys Phe Asn
225 230 235 2440
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val &rg Glu Ala Ile Arg Val
275 280 28%
Ser Lys Ile Pro Asp Ala lLys Ser Pro Leu Pro Val Phe Ala Tyr Thr
230 295 300
Arg Ile Val Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leuw Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys 3Ser Gln Val Leu Cys Gln Glu Gln
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leun
385 380 335 400
Asn Pro Asp Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu GIln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys
450 455 460
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Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile

465 470
Phe Tyr

<210> 19

<211> 481

<212> PRT

<213> Homo sapiens

<220>

<223> HuPH20 precursor 1-481

<400> 19
Met Gly Val Leu Lys Phe
1 5
Ser Ser Gly Val Ser Gln
20
Cys Leu Thr Leu Asn Phe
35
Phe Leu Trp Alz Trp Asn
50
Asp Giu Pro Leu Asp Met
65 70
Ile Asn Ala Thr Gly Gln
85
Gly Tyr Tyr Pro Tyr Ile
100
Gly Ile Pro Gln Lys Ile
115 .
Lys Asp Ile Thr Phe Tyr
130
Ile Asp Trp Glu Gla Trp
145 150
Lys Asp Val Tyr Lys Asn
163
val Gin Leu Ser Leu Thr
180
Glu Lys Ala Gly Lys Asp
185
Leu Leu Arg Pro Asn His
210
Tyr Asn His His Tyr Lys
225 230
Val Glu Ile Lys Arg Asn
245
Thr Ala Leu Tyr Pro Ser
260
Ala Ala Thr Leu Tyr Val
275
Ser Lys Ile Pro Asp Ala
2950
Arg Ile Val Phe Thr Asp
365 310
Leu Val Tyr Thr Phe Gly
325
Val Ile Trp Gly Thr Leu

Lys
Ile
Arg
Ala
55

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

Ser

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyrx
Asn
280
Ser
Val

Thr

Ile

Ile
Phe
25

Pro
Ser
Phe
Thr
Tle
1405
Gln
Val
Thr
Ile
Thr

185
Val

Arg
Pro
Leu
Val

Met

Fhe
10

Thr
Pro
Glu
Ser
Ile
30

Thr
Asp
Asp
Trp
Glu
170
Giu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala

330
Arg

475

Phe
Phe
Val
Phe
Phe
75

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

Leu

Ser

Arg
Leu
Ile
Cys
&0

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Tle
Leu
220
Gly
Leu
Gln
Glu
Val
3G0
Leu

Gly

Meg

Ser
Leu
Pro
45

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

Ala

Lys

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gln
190

Leu

Pro

Gin
Ser

Serx

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gin
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly

335
Cys

480

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
2490
Val
Val
Thr
Glu
320

Ile

Leu



340

Leu Leu Asp Asn Tyr Met Glu Thr
355 360
Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp
385 390
Asn Pro Asp Asn Phe Ala Ile Gln
405
Val Arg Gly Lys Pro Thr Leu Glu
4206
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro
465 470
Phe

<210> 20

<211> 480

<212> PRT

<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-480

<400> 20
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln lle val
. 20
Cys Leu Thr Leu Asn Phe Arg Ala
35 40
Phe Leu Trp Ala Trp Asn Ala Pro
50 55
Asp Glu Pro Leu Asp Met Ser Leu
65 70
Ile Asn Ala Thr Gly Giln Gly val
85
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100
Gly Ile Pro Gln Lys Ile Ser Leu
115 120
Lys Asp Ile Thr Phe Tyr Met Pro
130 ' 13%
Ile Asp Trp Glu Glu Trp Arg Pro
145 150
Lys Rsp Val Tyr Lys Asn Arg Ser
165 °
Val Gln Leu Ser Leu Thr Glu Ala
180
Glu Lys Ala Gly Lys Asp Phe Leu
195 200
Leu Leu Arg Pro Asn His Leu Trp

345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

Ile
Phe
25

Pro
Ser
Fhe
Thr
Ile

105
Gln

Val

Thr
Ile
Thr
185
Val

Gly

PCTIUS200$/006501
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Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

Phe
10

Thr
Pro
Gliu
Ser
Ile
S0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu

Tyr

Asn
Val
Sexr
395
Lys
Giu
Cys
Ile

Thr
475

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys

Thxr

Tyr

Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Giu

Arg
Leu
Ile
Cys
&0

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala

Ile

Leu

Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys

205
Phea

350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gln
190

Leu

Pro

Ile
Glu
His
Phe
415
Glu
Ala

Val

Gln

Val
15

Pro
Val
Lys
Preo
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu

Gly

Asp

Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480Q

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val

Pro

.160

Asn
Phe
Lys

Cys



210 215
Tyr Asn His His Tyr Lys Lys Pro
225 230
Val Glu Ile Lys Arg Asn Asp Asp
245
Thr Ala Leu Tyr Pro Ser Ile Tyr
260
Ala Ala Thr Leu Tyr Val Arg Asn
2715 280
Ser Lys Ile Pro Asp Ala Lys Ser
280 295
Arg Ile Val Phe Thr Asp Gln Val
305 310
Leu Val Tyr Thr Phe Gly Glu Thr
325
Val Ile Trp Gly Thr Leu Ser Ile
340
Leu Leu Asp Asn Tyr Met Glu Thr
355 360
Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp
385 3580
Asn Pro Asp Asn Phe Ala Ile Gln
405
Val Arg Gly Lys Pro Thr Leu Glu
420
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro
465 470

<210> 21

<211> 475

<212> PRT

<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-479

<400> 23
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln Ile Val
20
Cys Leu Thr Leu Asn Phe Arg Ala
35 490
Phe Leu Trp Ala Trp Asn Ala Pro
50 55
Asp Glu Pro Leu Asp Met Ser Leu
65 70
Iile Asn Ala Thr Gly Gin Gly Val
85
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100

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

Val

Met

Ile
Phe
25

Pro
Ser
Phe

Thr

Ile
185

25

Tyr
Ser
250
Asn
Val
Leu
.Lys
Ala
330
Arg
Leu
Gin
Ser
Glu
410
Leu
Ser

Cys

Glu

Phe
10
Thr

Pro
Glu
Ser
ile

80
Thr

B CTIUS2009/00850

Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys

Ile

Thr
175

Phe
Phe
Val
Phe
Phe
75

Phe

Gly

220
Gly

Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gin
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr

Val

Ser
Trp
Gin
Ala
285
Phe
Ser
Ala
Lys
Tyxr

365
Cys

Gly
FPhe
Glu
445
Asp

Glu

Ser
l.eu
Pro
45

Leu
Gly

Val

Thr

Cys Phe

Asn Glu
255

Ser Pro

270

Ile Arg

Ala Tyr
Gin Asp

Ser Gly
335

Ser Cys

350

Iie lle

Gln Gino
Leu His

Lys Phe
415

Ser Glu

430

Lys Ala

Gly Vval

Pro Gln

Phe Val
15

Ile Pro

30

Asn Val

Gly Lys

Ser Pro

Asp Arg
835

Val Asn
110

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

Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
Leu

Gly
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Gly Ile Pro Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val,
i30 135 140
ITle Asp Trp Glu Glu Trp Arg Pro Thx Trp Ala Arg Asn Trp Lys Pro
145 150 i55 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 i85 1%0
Gilu Lys Ala Gly Lys Asp Phe Leu Val Glu Thrx Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp ARla Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
280 295 300
Arg Tle Val Phe Thr Asp Gln vVal Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 245 350
Leu Leuw Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln
370 375 3890
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 3985 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys
450 455 460
ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln
465 470 475

<210> 22

<211> 478

<212> PRT

<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-478

<400> 22
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
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Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 58 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu

Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly vVal Thr Val Asn Gly
100 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 i55 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn
165 170 175
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe
180 185 190
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pr¢ Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 285 300
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu
305 310 - 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gin
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 380 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Bla Asp Gly Val Cys
450 455 460
Ile Asp Ala Phe Leu Lys Pro Pro Met Giu Thr Glu Glu Pro



PCT/UEZ009/006501

28
465 470 475

<210> 23
<211> 477
<212> PRT
<213> Home sapilens

<220>
<223> HuPHZ20 precurseor 1-477

<400> 23
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 390
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 €0
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 oG 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Prc Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
1is 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 130
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
185 200 208
Leu Leu Arg Pre 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 Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Bsn Glu Ser
245 250 : 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Als Lys Ser Pro Leu Pro Val Phe Ala Tyr Thxy
290 295 360
Arg Ile Val Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365

]
(o))



VYal Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp

385

3590

Asn Pro Asp Asn Phe Alz Ile Gln

405

Val Arg Gily Lys Pro Thr Leu Glu

420

Phe Tyr Cys Ser Cys Tyr Ser Thr

435 440

Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro

465

<210>
<211>
<21lz2>
<213>

<220>
<223>

<400>

470

24

476

PRT

Homo sapiens

HuPH20 precursor 1-476

24

Met Gly Val Leu Lys Phe Lys His

i

5

Ser Ser Gly Val Ser Gln Ile Val

20

Cys Leu Thr Leu Asn Phe Arg Ala

35 40

Phe Leu Trp Ala Trp Asn Ala Pro

50

55

Asp Glu Pro Leu Asp Met Serx Leu

65

70

Ile Asn Ala Thr Gly Gln Gly Val

85

Gly Tyr Tyr Pro Tyr Ile Asp Ser

10¢C

Gly Ile Pro Gln Lys Tle Ser Leu

1315 126

Lys Asp Ile Thr Phe Tyr Met Pro
136 135
Ile Asp Trp Glu Glu Trp Arg Pro

145

Lys Asp Val Tyr Lys Asn Arg Ser |

156

Val Gln Leu Ser Leu Thr Glu Ala

180

Glu Lys Ala Gly Lys Asp Phe Leu

195 200

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

225

23¢

Val Glu Ile Lys Arg Asn Asp Asp

245

Thr Ala Leu Tyr Pro Ser Ile Tyr

Ser
Asn
Leu
Asp
425
Leu

Val

Met

Tle
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gin
Val

Thr

bef
-
(1

Thr
185
Val
Gly
Gly

Leu

Leu

29
Gln

Ser
Glu
410
Leu
Ser

Cys

Glu

Phe
10
Thr

Pro
Glu
Ser
Ile
80

Thr
Asp
Asp
Trp
Glu

170
Glu

Ser
250
Asn

Val

Ser
395
Lys
Glu
Cys
Ile

Thr
475

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp

Thr

Leu
380
Asp
Gly

Gln

Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly

Leu

Gln

Cys
Tyx
Gly
Phe
Glu
445

Asp

Glu

Ser
Leu
Pre
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser

Trp

Gln

Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
ile

30
Asn

Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gin
190
Leu
Pro
Cys

Asn

Ser

Glu
His
Phe
415
Glu
Ala

Val

Val
15
Pro

Val

Lys F

Pro
Arg
95

Asan
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu

255
Pro

Gln
Leu
400
Thr
Lys

Asp

Cys

Lys
Cys

Pro

Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240

Ser

Val



260

Ala ARla Thr Leu Tyr Val Arg Asn

275 280

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

305

310

Leu Val Tyr Thr Phe Gly Glu Thr

325

val Ile Trp Gly Thr Leu Ser ile

340

Leu Leﬁ Asp Asn Tyr Met Glu Thr

355 360

Val Thr Leu Ala RBla Lys Met Cys
370 375
Gly Val Cys Ile BArg Lys Asn Trp

385

350

Asn Pro Asp Asn Phe Ala Ile Gln

405

Val Arg Gly Lys Pro Thr Leu Glu

420

Phe Tyr Cys Ser Cys Tyr Ser Thr

435 440

Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro

465

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

<220>
<223>

<400>

470

25
475
PRT
Home sapiens

HuPH20 precursor 1-475

25

Met Gly Val Leu Lys Phe Lys His

1

5

Ser Ser Gly Val Ser Gln Ile Val

20

Cys Leu Thr Leu Asn Phe Arg Ala

35 40

Phe Leu Trp Ala Trp Asn Ala Pro

5C

©
-

Rsp Glu Pro Leu Asp Met Ser Leu

65

70

Ile Asn Ala Thr Gly Gln Gly Vval

85

Gly Tyr Tyr Pro Tyr Ile Asp Ser

160

Gly Ile Pro Gin Lys Ile Ser Leu

115 120

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

145

150G

265
Arg

Pro
Leu
Val
Met
345
Tie
Ser
Asn
Leu
Asp
425
Leu

Val

Met

ile
Phe
25

Pro
Ser
Phe
Thr

ile
105
Gln
Val

Thr

PCTIUE2009/006501
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Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp

Trp

Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys

Ile

Thr
475

Phe
Fhe
Val
Phe
Phe

75
Phe

Asn

Ala
155

Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Iie
Tyr
Val
Leu
Leu

140
Arg

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

445
Asp

Ser
Leu
Pro
45

Leu

Gly

Val

Asp
125
Gly

Asn

270
Ile

Ala
Glin
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430

Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met

Trp

Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu

Ala

Val

Val
15

Pro
Val
Lys
Pro
Arg
35

Asn
Ala
Ala

Lys

Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp

Cys

Lys
Cys
Pre
FPhe
Arg
80

Len
Gly
Lys
Val

Pro
160
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Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn
i65 170 175
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 190
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Prc Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Gilu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250C 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile ARrg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 285 300
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Gilu
308 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr vVal Ala Leu Gly BAla Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350°
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 380 385 400
Asn Pro Asp Asn Phe Ala Tle Gln Leu Glu Lys Gly Gly Lys Phe Thr
4G5 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
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 Glu Thr
465 470 475

<210> 26
<21i> 474
<212> PRT
<Z13> Homo sapiens

<220>
<223> HuPH20 precursor 1-474

<400> 26
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 i0 15
Ser Ser Gly Val Ser Gin Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 3¢
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe



Asp
65

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

385
Asn

Phe
Val

Iie
4865

<210> 27

50
Glu

Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370

Val

Pro

Pro
Ala
Tyxr
Pre
115
Ile

Trp

Val T

Leu
Ala
185
Arg
His
Ile
Leu
Thr
275
Iie
Val
Tyr
Trp
Asp

355
Leu

<211> 473
<212> PRT

Leu
Thr
Pro
100
Gin
Thr

Giu

Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Iile
Asn
Lys
420
Ser

Thr

Phe

Azp

Gly
85

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

Tyr

Asp

Phe
325
Thr
Tyx
Ala
Arg
Phe
405
Pro
Cys

Asp

Leu

Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
350
Ala
Thr
Tyx
Ala

Lys
470

55
Ser

Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375

Asn

Tle

Ser

Val
455
Pro

Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
yr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys

Trp

Gin

Thr
440
Asp

Pro

Phe
Thr
Ile
105
Gln
Val
Thr
Iie
Thr
185
Val
Gly
Gly
Leu
Leun
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

32

Ser
Ile
a0

Thr
Asp
Asp
Trp
Glu
174
Glu
Glu
Tyr
Tyr
Ser
250
Asn

Val

Leu

Ala
330
Arg
Leu
Gin
Sexr
Glu
410
Leu
Ser

Cys

Glu

PCTAISZ009/006501

Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr

Tyr

Asn
235

Trp I

Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys

Ile

60
Ile

Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Iie
Leu

220
Gly

Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
fhe
Ser
Trp
Gln
Ala
285
Phe
Ser

Ala

Lys

Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
180
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Tle
Gln
Leu
Lys
Ser
4320
Lys

Gly

Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
FPro
Arg
Tyr

Asp

His
Phe
415
Glu
Ala

Val

Arg
g0

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys



33

<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-473

<400> 27
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 Z5 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 15 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 &0 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125 o
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
13¢ 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 156G 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
Val Gln Leu Ser Leu Thr 6lu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 190
Glu Lys RAla Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
195 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Rsn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 255 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 Z80 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 295 300
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 3290
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr ITle Leu Asn Pro Tyr Ile Ile Asn
385 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 385 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415



Val Arg Gly Lys Pro Thr Leu Glu

420

Phe Tyr Cys Ser Cys Tyr Ser Thr

435 140

Val Lys Asp Thr Asp Ale Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro

465

<2310>
<211i>
<212>
<213>

<z220>
<Z23>

<400>

470

28
472
PRT
Homo sapiens

HuPH20 precursoxr 1-472

28

Met Gly Val Leu Lys Phe Lys His

i

5

Ser Ser Gly Val Ser Gln Ile val

20

Cys Leu Thr Leu Asn Phe Arg Ala

35 40

Phe Leu Trp Ala Trp Asn Ala Pro

50

55

Asp Gilu Proc Leu Asp Met Ser Leu

65

70

Ile Asn Ala Thr Gly Gln Gly Val

85

Gly Tyr Tyr Pro Tyr Ile Asp Ser

100

Gly Ile Pro Gln Lys Ile Ser Leu

115 120

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

145

150

Lys Asp Val Tyxr Lys Asn Arg Ser

165

Val Gln Leu Ser Leu Thr Glu Ala

180

Glu Lys Ala Gly Lys Asp Phe Leu

185 2006

Leu Leu Arg Pro 2sn His Leu Trp
210 215
Tyr Asn His His Tyr Lys Lys Pro

225

230

Val Glu Ile Lys Arg Asn Asp Asp

245

Thr Ala Leu Tyr Pro Ser Ile Tyr

260

Ala Ala Thr Leu Tyr Val Arg Asn

275 280

Ser Lys Ile Pro Asp ARla Lys Ser
250 295
Arg Ile vVal Phe Thr Asp Gin Val

Asp
425
Leu
Val

Met

fie
Phe
25

Pro
Ser
Phe
Thx
Ile
105
Gin
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg

Pro

Leu

34

Leu Glu Gln

Ser Cys Lys

Cys Ile Ala

Phe
10

Thr
Pro
Glu
Ser
Ile
80

Thzr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val

Leu

Lys

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala

155
Leu

Thr
Tyr
Asn
235
Trp
Thr
Arg

Pro

Phe

460

Arg

Leu

Cvs
60

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

Leu

Gln

Glu

Val
306
Leu

Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
Val
Thyr
Asp
125
Gly
Asn
Gin
Lys
Lys

205
Phe

Ser

Trp
Gln
Ala
285
Phe

Ser

Ser
430
Lys

Gly

Phe
Iie
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gln
190

Leu

Pro

Giu
Ala

Val

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln

175
Glu

Phe
Giu
255
Pro
Arg
Tyr

Asp

1900850

Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160

Asn

Phe

Val
Val
Thr

Glu



PCTIUS2N0S/006501

35

305 316 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val TIle Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gin
370 375 380
Giy Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu $lu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys
450 455 460
Ile Asp Ala Phe Leu Lys Pro Pro N
465 470

<210> 29
<211> 471
<212> PRT
<213> Homo sapiens

<220>
<223> RuPH20 precurscr 1-471

<400> 29 :
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 3¢
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 g0
Tle Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 g0 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
Val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 1580
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
1865 200 205



Leu Leu Arg Pro Asn His Leu Trp
210 215
Tyr Asn His His Tyr Lys Lys Pro
225 230
Val Glu Ile Lys Arg Asn Asp Asp
245
Thr Ala Leu Tyr Pro Ser Ile Tyr
260
Ala Ala Thr Leu Tyr Val Arg Asn
275 280
Ser Lys Ile Pro Asp Ala Lys Ser
290 295
Arg Iie Val Phe Thr Asp Gln Val
305 310
Lew Val Tyr Thr Phe Gly Glu Thr
325
Val Ile Trp Gly Thr Leu Ser Tle
340
Ireu Leu Asp Asn Tyr Met Glu Thr
355 360
Val Thr Leu Ala Ala Lys Met Cys
37C 375
Gly Val Cys Ile Arg Lys Asn Trp
385 390
Asn Pro Asp Asn Phe Ala Ile Gln
405
Val Arg Gly Lys Pro Thr Leu Glu
420G
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro
465 470

<21G6> 30

<211> 470

<212> PRT

<213> Homo sapiens

<220>
<223> HuPHZO precursor 1-470

<400> 30

Met Gly Val Leu Lys Phe Lys His
1 5

Ser Ser Gly Val Ser Gin Ile Val

20
Cys Leu Thr Leu Asn Phe Arg Ala
35 490
Phe Leu Trp Ala Trp Asn Ala Pro
50 5%

Asp Glu Prc Leu Asp Met Ser Leu
65 70

Ile Asn Ala Thr Gly Gin Gly Val

85
Gly Tyr Tyr Pro Tyr Ile Asp Ser

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

Leu

Val

Iie
Phe
25

Pro
Ser
Phe

Thz

Ile

36
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gin
Ser
Glu
410
Leu

Ser

Cys

Phe
10
Thr

Pro
Giu
Ser
Ile

g0
Thr

PCT/USZ009/006501

Tyr
Agn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu

Cys

Iie

Phe
Phe
Val
Phe
Phe
75

Phe

Gly

Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu
Ile
Cys
60

Ile
Tyxr

Val

Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
363
Cys
Tyr
Gly
Phe
Gilu

445
Asp

Ser
Lieu
Pro
45

Leu
Gly
Val

Thr

Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
1le
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser

Asp

Val

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

Val

Val
15

Pro
Val
Lys
Pro

Arg

Asn

Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Tle
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp

Cys

Lys
Cys
Pro
Phe
Arg
Leu

Gly



Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leun
Val
Gly
385
Asn
Val

Fhe

Val

465

Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys

450
Asp

<210> 31
<Z211> 46

<Z212>
<213>

<220>

<223>

<400> 31

Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg
His
ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

g

PRT
Homo sapiens

100
Gln

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

420
Ser

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

Asp

Leau

Tle
Tyxr
Tre
1590

Asn

Thr

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

Tyr

Lys
470

Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
285
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
L.eu

Ser

Val
455

Leu
120C
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gln
Giu
Thr

440
Asp

HuPHZ(0 precursor 1-469

105
Gln

Val

Thr T

Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Yal
Met
345
Iie
Ser
Asn
Leu
Asp
425

Leu

Val

POTIUS 2008006501

37

Asp

ASp

Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Sex
Giu
410
Leu

Ser

Cys

His
Asn
Ala

i55
Leu

Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
385
Lys
Glu

Cys

Ile

Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gin
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln

Lys

Ala
460

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

445
Asp

110
Lys

Met
Trp
Gin
Gin
180
Leu
Fro
Cys
Asn
Ser
270
ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430

Lys

Gly

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

Ala

Val

Lys
Val
Pro
160
Asn
Fhe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp



Met
Ser
Cys
Phe
Asp
65

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

Phe

Val

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Iie
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
ARla
Lys
2980
Ile
Val
Tie
Leu
Thr
370
Val
Pro
Arg

Tyr

Lys
450

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro

115
Ile

Leu
Rla
195
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyxr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys

435
Asp

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln

Thr

Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420

Sexr

Thr

Lys

Ser
Asn
Trp
Asp
Gly
B85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyxr
Ala
Arg
Phe
405
Pro

Cys

Asp

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thyr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
380
Ala
Ther

Tyxr

Ala

Lys
Ile
Arg
Rla
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
2485
Gln
Glu
Ser
Glu
Met

375
Asn

Leu
Ser

Val
455

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Tie
Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

Ile
Phe
25

Pro
Ser
Phe
Thr

o

Tie
108
Gln
Val
Thr
Ile
Thix
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leuy
Asp
425

Leu

Val

38
Phe

10

Thr
Pro
Glu
Ser
Ile

90
Thr

Glu
Tvr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu

Ser

Cys

PCT/UEZD08/006501

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu

Cys

Ile

Arg
Leu
Ile
Cys
&t

ile
Tyvr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly

Leu

Glu
Val
300
Leu
Gly
Met
Pro
Leu

380
Asp

Gln
Lys

Ala
460

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gin
Lys
Lys
205
Phe
Ser
Trp
Gin
Ala
285
Phe
Ser
Ala

Lys

Tyr
365

Phe
Ile
30

Asn

Gly

Ser

Pro
Cys
Asn
Ser
279
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln

Leu

Ser
430
Lys

Gly

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn

Ala

. Ala

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

Ala

Val

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Aszn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp

Cys



Ile Asp Ala Phe Leu

465

<210> 32
<2311> 46

<21i2>
<213>

<220>

<223>

<400> 32

Met
1

Ser
Cys
Phe
Asp
65

ile
Gly
Gly
Lys
ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
309
Leu

Val

Leu

Giy
Ser
Leu
Leu
5G

Glu
Asn
Tyr
Ile
Asp
130
Asp

Asp

Gln

Leu
210
Asn

Glu

Ala
Lys
290
Ile
Val

Ile

Leu

8

PRT
Home sapiens

val
Gly
Thr
35

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

His

Thr
275
Ile
Val
Tyr

Trp

Asp

Leu
Val
20

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

340
Asn

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

165
Leu

Asn
Tyr
Arg
245
Pro
Tyx
Asp
Thr
Fhe
325
Thr

Tyr

Phe
Gln
Phe
Asn
Meat
70

Gln
Tle

Ile

Tyr

'Trp

150G
Asn

Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly

Leu

Met,

HUPH20 precursor 1-468

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu

Phe

Axrg
Lys
285
Gln
Glu

Ser

Glu

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Iie

Thr

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gin
Val
Thr
Ile
Thr
185
Val

Gly

Gly T

Leu
Leu
265
Arg
Pro
Leu
Val
Met

345
Ile

PCTIUSZ2009/006501

39

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
117G
Glu

Glu

Tyr

Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg

Leu

Phe
Phe
Val
Phe
Fhe
75

Phe
Gly
His
Asn
Bla
155
Leu
Lys
Thr
Tvyr
Asn
235
Trp
Thr
Arg
Pro
FPhe
315
Leu

Ser

Asn

Arg
Leu
Tle
Cys
60

Ile
Tyr
Val
Leu
Leu
140
Arg

Val

Ala

Leu
220
Gly
Leu
Gin
Glu
Val
300
Leu
Gly
Met

Pro

Ser

Leu
Pro
45

Leu
Gly
Val
Thr
Asp
iz25
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
285
Phe
Ser
Ala
Lys

Tyr

Phe
Ile
30

Asn

Gly

Ser

Val
110
Lys
Met
Trp
Gln
Gin
190
Len
Pro
Cys
Asn
Ser
270G
Ile
Ala
Gin
Ser
Ser

35¢
Ile

Val
15
Pro

Val

Lys
Pro
Arg
Agn
Ala
Ala
Lys
Gln
175
Glu
Gly

Asp

‘Phe

Glu
255
Fro

Arg

Asp
Gly
335
Cys

Ile

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
1690
Asn
Phe
Lys
Cys
Asn

240
Ser

Thr
Glu
320
Ile

Leu

Asn



355 360
Val Thr Leu Ala Ala Lys Met Cys
370 : 375
Gly Val Cys Ile Arg Lys Asn Trp
385 3580
Asn Pro Asp Asn Phe Ala Ile Gln
405
Val Arg Gly Lys Pro Thr Leu Glu
420
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 . 455
Ile Asp Ala Phe
465

<Z10> 33
<211> 467
<212> PRT
<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-467

<400> 33
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln Ile Val
20
Cys Leu Thr Leu Asn Phe Arg Ala
35 40
Phe Leu Trp Ala Trp Asn Ala Pro
50 55
Asp Glu Pro Leu Asp Met Ser Leu
65 70
Ile Asn Ala Thr Gly Gln Gly Val
85
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100
Gly Ile Pro Gin Lys Ile Ser Leun
115 120
Lys Asp Ile Thr Phe Tyr Met Pro
130 135
Ile Asp Trp Glu Giu Trp Arg Pro
145 150
Lys Asp Val Tyr Lys Asn Arg Ser
165
Val Gin Leu Ser Leu Thr Glu Ala
180
Glu Lys Ala Gly Lys Asp Phe Leu
195 200
Leu Leu Arg Pro 2Asn His Leu Trp
210 - 215
Tyr Asn His His Tyr Lys Lys Pro
225 230
Val Glu Ile Lys Arg Asn Asp Asp
245

Ser
Asn
Leu
Asp
425

Leu

Val

Ile
Phe
25

Pro
Ser
Phe
Thxr
Ile
105
Glin
Val
Thr
Tle
Thr
185
Val
Gly
Gly

Leu

40

Gin
Serxr
Giu
410
Lew

Ser

Cys

Phe
10
Thr

Pro
Glu
Ser
Ile

a0
Thr

Ser
250

Val
Ser
395
Lys
Glu

Cys

Iie

Phe
Phe
Val
Phe
Phe
15

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Bsn

235
Trp

Leu
380
Asp
Gly
Gln
Lys

Ala
4690

Arg
Leu
Iie
Cys
&0

Ile
Tyr
Val
Leu
Leu
140
Val
Ala
Ile
Leu
220

Gly

Lau

365
Cys

Tyr
Gly
Phe
Glua

445
Asp

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gin
Lys
Lys
205
Phe

Ser

Trp

Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Mat
Trp
Gin
Gln
194
Leu
Pro

Cys

Asn

Glu
Hisg
Phe
415
Glu
Ala

Val

Val
15

Pro
Val
Lys
Pro
Arg
as

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp

Phe

Glu
255

191006501

Gln
Leu
400
Thr
Lys
Asp

Cyvs

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
180

Asn

Phe

Asn
240
Ser
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Thy Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Alaz Ile Arg Val
' 275 280 ' 285
Ser Lys Ile Prco Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 295 300
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Sexr Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Tle Asn
355 ‘ 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln
376 375 380
Gly Val Cys Iile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 380 395 400
hsn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys
450 455 460
Tle Asp Ala
465

<210> 34

<211> 466

<212> PRT

<213> Home sapiens

<220>
<223> HuPHZ20 precursor 1-466

<400> 34
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 a0 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Rrg
£5 70 5 80

Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu

Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
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145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
Val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 150
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
250 2585 300
Brg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu
305 3190 . 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340G 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leuw Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Glin Glu Gln
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
‘ 435 440 445
Val Lys Asp Thr Asp Rla Val Asp Val Cys Ile Ala Asp Giy Val Cys
450 455 460
Ile Asp
465

<210> 35

<211> 465

<212> BRT

<213> Homo sapiens

<220>
<223> HuPHZ0 precursor 1-465

<490> 35
Met Gly Val Lesu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pre Asn Val Pro
35 40 45



Phe
Asp
65

Iie
Gly
Gly
Lys
Ile
145
Lys
Val
Giu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leg
Val
Leu
Val
Gly
385
Asn
Val
Phe

Val

Ile
465

Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gin
Lys
Leu
210
Asn
Glu
Bla
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg

Tyr

Lys
450

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
185
Arg
His
Tie
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys

435
Asp

<210> 36
<211> 464

Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
349
Asn
Ala
Ile
Asn
Lys
420

Ser

Thr

Trp

Asp
Gly
Tyxr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Fro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
445
Pro

Cys

Asp

Asn
Met
70

Gln

Ile

Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
380
Ala
Thr

Tyr

Ala

Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lvs
295
Gln
Glu
Ser
Glu
Met
375
Asn
Tle
Leu

Ser

Val
455

Pro
Leu
Val
Ser
Leu
120
Bro
Pro
Ser
Ala
Leun
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thx
380
Cys
Trp
Gln
Gilu
Thr

440
Asp

Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425

Leu

Val

43
Glu

Ser
Ile
g0

Thr
Asp
Asp
Trp
Giu
170
Glu
Glu
Tyxr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gin
Sex
Glu
410
Leu

Ser

Cys

PCTIUS2008/006501

Phe
Phe

75
Phe

His
Asn
Ala
155
Len
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Serx
395%
Lys
Giu
Cys

Ile

Cys
60

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

Ala
460

Leu

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

445
Asp

Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gin
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Bla
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

Gly

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

Ala

Val

Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thx
Glu
320
ITle
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp

Cys



<212>
<213>

<220>

<223> HuPHZ0 precursor 1-464

<400> 36

Met
1

Ser
Cys
Phe
Asp
65

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

385
Asn

Gly

FRT
Homo sapiens

Val

Leu

Ser Gly Val

Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
hla
Lys
280
Ile
Val
Ile
Leau
Thr
370

val

Pro

Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Iie
Val
Tyr
Trp
Asp
355
Leu

Cys

Asp

20
Leu

Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala

Ile

Asn

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyxr
Arg
245
Pro
Tyx
Asp
Thr
Phe
325
Thxr
Tyr
Ala

Arg

Phe

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys

390
Ala

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
285
Gln
Glu
Ser
Glu
Met
375

Asn

Ile

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys

Trp

Gln

Ile
Phe
25

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

Leu

Met
345
Ile
Ser

Asn

Leu

PCT/USZ08/006501
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Phe
10

Thr
Pro
Glu
Ser
Ile
30

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn

Val

Leu

Ala
330
Arg
Leu
Gln

sSer

Glu

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Sexr
Asn
Val
Ser

395
Lys

Arg
Leu
Iie
Cys
60

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

Gly

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Glin
Lys
Lys
235
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gin
190
Leu
Pro
Cys
Asn
Ser
270
Ile

Ala

[0
i
o)

Ser
Ser
350
Ile
Gln

Leu

Lys

Val
15

Pro
Val
Lys
Pro
Arg
a5

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

Phe

Lys
Cys
Pro
Phe
Arg:
Leu
Gly
Lys
Val
Pro
160
Asn
Fhe
Lys
Cys
Asn
2449
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu

400
Thr



405
Val Arg Gly Lys Pro Thr Leu Glu
420

Phe Tyr Cys Ser Cys Tyr Ser Thr

435 440
Val Lys Asp Thr Asp Ala Val Asp

430 455

<210> 37
<211> 462
<212> PRT

<213> Homo sapiens

<220>
<223> HuPHZ0 precursor 1-462

<400> 37
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln Ile Val
29
Cys Leu Thr Leu Asn Phe Arg Ala
35 40
Phe Leu Trp Ala Trp Asn Ala Pro
50 55
Asp Glu Pro Leu Asp Met Ser Leu
65 70
Ile Asn Ala Thr Gly Gln Gly Val
85
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100
Gly Ile Pro Gln Lys Ile Ser Leu
115 120
Lys Asp Ile Thr Phe Tyr Met Pro
130 135
Ile Asp Trp Glu Glu Trp Arg Pro
145 150
Lys Asp Val Tyr Lys Asn Arg Sex
165
Yal Gln Leu Ser Leu Thr Glu Ala
180
Glu Lys Ala Gly Lys Asp Phe Leu
195 200
Leu Leu Arg Pro Asn His Leu Trp
2190 215
Tyr Asn His His Tyr Lys Lys Pro
225 239
Val Glu Ile Lys Arg Asn Asp Asp
245
Thr Ala Leu Tyr Pro Ser Ile Tyr
260
Ala Ala Thr Leu Tyr Val Arg Asn
275 280
Ser Lys Tle Pro Asp Ala Lys Ser
290 2985
Arg Ile Val Phe Thr Asp Gln Val

PCTIUSE

45

410
Asp Leu
425

Leu Ser

Val Cys

Ile Phe
10

Phe Thr

25

Pro Pro

Ser Glu
Phe Ser

Thr Tle
90

Ile Thr

105

Gln Asp

Val Asp
Thr Trp
Iie Glu
170
Thr Glu
185
Val Glu
Gly Tvr
Gly Tyr
Leu Ser
250
Leu Asn
265
Arg Val

Pro Leu

Leu Lys

Glu

Cys

Ile

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu

Lys

Thr

Aszn
235
Trp
Thr
Arg

Pro

Fhe

Gln

Lys

Ala
440

Arg
Leu
Ile
Cys
60

ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leuw
220
Gly
Leu
Gln
Glu
Val

300
Leu

Phe

Glu
445
Asp

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
I.:ys
205
Phe
Ser
Trp
Gln
Ala
285

Phe

Ser

Ser
4390

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gln
180
Leu
Pro
Cys
Asn
Ser
270
ile
Ala

Gln

415
Glu
Ala

Val

val
13

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gin
175

Glu

Gly

Asp C

Fhe
Giu
255
Pro
Arg

Tyr

Asp

poe/o08501

Lys

Asp

Cys

Lvs
Cys
Pro
Phe
Arg
g0

Leu
Gly
Lys
Val
Pro
16C
Asn

Phe

Lys

Asn
240
Ser
Val
Val
Thr

Glu



305 310
Leu Val Tyr Thr Phe Gly Glu Thr
325
Val Ile Trp Gly Thr Leu Ser Ile
340
Leu Leu Asp Asn Tyr Met Glu Thr
355 360
Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys BRsn Trp
385 380
Asn Pro Asp Asn Phe Ala Tle Gln
405
Val Arg Gly Lys Pro Thr Leu Glu
420
Phe Tyr Cys Ser Cys Tyr Ser Thr
435 440
Val Lys Asp Thr Asp Ala Val Asp
450 455

<210> 38

<211> 4690

<212> PRT

<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-4%0

<4030> 38
Met Gly Val Leu Lys Phe Lys His
1 5
Ser Ser Gly Val Ser Gln Ile Val
20
Cys Leu Thr Leu Asn Phe Arg Ala
35 40
Phe Leu Trp Ala Trp Asn Ala Pro
50 55
Asp Glu Pre Leu Asp Met Ser Leu
65 70
Ile Asn Ala Thr Gly Gln Gly Val
8%
Gly Tyr Tyr Pro Tyr Ile Asp Ser
100
Gly Ile Pro Gln Lys Ile Ser Leu
115 120
Lys Asp Ile Thr Phe Tyr Met Pro
130 135
Ile Asp Trp Glu Glu Trp Rrg Pro
145 150
Lys Asp Val Tyr Lys Asn Arg Ser
165
Val Gln Leu Ser Leu Thr Glu Ala
180
Glu Lys Ala Gly Lys Asp Phe Leu
195 200
Leu Leu Arg Pro Asn His Leu Trp
210 215

Val
Met
345
Ile
Ser
Asn
Leu
Asp
425

Leu

Val

Ile
Fhe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
i85
Val

Gly

46

Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu

Ser

Cys

Phe
10

Thr
Pro
Glu
Ser
Ile
30

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu

Tyr

FCT/US2008/006501

315
Leu

Ser
Asn
Val
Ser
385
Lys
Glu
Cys

Iie

Phe
Phe
Val
Phe
Phe
15

Phe
Gly
His
Asn
Ala
155
Leu
Lys

Thr

Tyr

Gly
Met
Pro
Leu
38C
Asp
Gly
Gln
Lys

Ala
460

Arg
Leu

Ile

Cys

&0
Ile

Tyx
Val
Leu
Leu
140
Arg
Val
Ala

Ile

Leu
220

Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys

205
Phe

Ser
Ser
3506
ITle
Gln
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190

Leau

Pro

Gly
335
Cys
Iie
Gia
His
Phe
415
Glu

Ala

Va

15

Pro
Val
Lys
Pro
Arg
35

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly

Asp

320
Ile

Leu
Asn
Gln
Leu
400
Thy
Lys

Asp

Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys

Cys



PCTIUS 2

47

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 295 300
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 385
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Giu Gin
370 375 380
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala
450 45% 460

<210> 38
<211> 458
<212> PRT
<213> Homo sapiens

<220>
<223> HuPH20 precursor 1-458

<400> 38
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Tle Pro Cys
20 25 36
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Giu Phe Cys Leu Gly Lys Phe
50 : 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Tle Phe Tyr Val Asp Arg Leu
85 90 95
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
1C0 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp lle Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val



Ile
145
Lys
Val
Giu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val

Phe

Val

130
Asp

Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
ile
Val
Iile
Leu
Thr
370
Val
Pro
Arg
Tyvr

Lys
450

<210> 40
<211> 45

<212>
<213>

<22Q>

<223>

<400> 40
Met Gly Val Leu Lys Phe Lys His

1

Trp
Val
Leu
Ala
195
Arg
His
Iie
Leu
Thr
275
Iie
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cvs

435
Asp

6

PRT
Homo sapiens

Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
250
Leu
Pro
Phe
Thr
Gly
3490
Asn
Ala
Ile
Asn
Lys
420

Ser

Thr

Glu

Lys
165
Leu

Lys

-Asn

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

Cys

Asp

S

Trp
150
Asn
Thx
Asp
His
Lys
230

Asn

Ser

val

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

Ala

135
Arg

Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
285
Gln
Giu
Ser
Giu
Met
375
Asn
Ile
Leu

Ser

Val
455

Pro
Ser
Ala
Leu
200
Trp
Prec
Asp
Tyr
Asn
280
Ser
Val
Thr
Iie
Thr
360
Cys
Trp
Gln
Glu
Thr

440
Asp

HuPHZ20 precursor 1-4586

Ser Ser Gly Val Ser Gln Ile Val

20

Cys Leu Thr Leu Asn Phe Arg Ala

35

40

48

Thr Trp

Ile Glu
170

Thr Glu

185

Val Glu

Gly Tyr

Leu Ser
250

Leu Asn

265

Arg Val

Pro Leu
Leu Lys

Val Ala
330

Met Arg

345

Ile Leu

Ser Gln
Asn Ser
Leu Glu

410
Asp Leu

425
Leu Ser

Val Cys

PCTIS2Z2009/006501

Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
385
Lys

Glu

140
Arg

Val
Ala
Ile
Leu
220
Gly
Leu
Gin
Giu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly

Gln

Lys

Ile Phe Phe Arg

10

Phe Thr Phe Legsu

25

Pro Pro Val Ile

Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gin
Ala
285
FPhe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly

Phe

Glu
445

Ser

Leu

Trp
Gin
Gln

1580
Leu

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

430
Lys

Phe

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

Ala

Val
15

kPro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gin
Leu
400
Thr
Lys

Asp

Lys

Ile Pro Cys

30

Pro Asn Val Pro

45



Phe
Asp
&5

Iie
Gly
Gly
Lys
Ile
145
Lys
Val
Giu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val

Phe

Val

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

Leu
50

Glu
Asn
Tyx
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Giu
Ala
Ala
Lys
230
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr

Lys
450

41

454
PRT
Homo sapiens

Trp
Pro
Ala
Tyr
Preo
115
Ile
Trp
Val
Leu
Ala
185
Arg
His
Tle
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys

435
Asp

Ala
Leu
Thr
Pro
106
Gln
Thr
Glu
Tyy
Ser
180
Gly
Pro
Hisg
Lys
Tyr
260
Leu
Pre
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420

Ser

Thr

Trp
Asp
Gly
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr

Asp

Thr

Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro

Cys

Asp

Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
i50
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
3190
Gly
Leu
Met
Lys
Lys
390
Ala
Thr

Tyr

Ala

Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu

Ser

Val
455

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Serxr
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thx
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr

440
Asp

Ser
Phe
Thr
Ile
105
Gin
Val
Thr
Iile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile

Ser

Asn

49
Glu

Ser
Ile
S0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyx
Tyx
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Glin

Sar

Glu

PCTIUSS

Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thxy
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser

395
Lys

410 -

Leu

Ser

Glu

Cys

Cys
60

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

Lys

Legu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly

Phe

Glu
445

DS/006501

Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gin
1984
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

Lys
Pro
Arg
85

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
33

Cys
Ile
Giu
His
Phe
415
Glu

Ala

Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thy

Lys

Asp



FCTIIE2809/006501

50

220>
<223> HuPH20 precursor 1-454

<400> 41
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Rrg Ser Phe Val Lys
1 5 i0 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Giu Phe Cys Leu Gly Lys Phe
50 55 . 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Iie Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 90 a5
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Bla Lys
115 120 125
Lys Asp Ille Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 13% 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 17%
Val Gln Leu Ser Leu Thr Gilu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 185 150
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Rsn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
27% 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 295 300
Arg Ile Val Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu
305 310 315 320
Leu Val Tyxr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Iie
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gin
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys



4240

425

?GT/U%%&?@E%@@%G@

51

430

Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp

435

Val Lys Asp Thr Asp Ala

<21
<21
<21
<21

<22
<22

<40
Met
1
Ser
Cys
Phe
Asp
&5
Iie
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr

225
Val

Thx

Ala
Ser
Arg

305
Leu

450

0> 42
1> 45

2

2> PRT
3> Homo sapiens

>

3> HuPH20 precursor 1-452

0> 42
" Gly

Ser
Leu
Leu
50

Glu

Asn

Gln
Lys
Leu

210
Asn

Glu I

Ala
Ala
Lys
250
Ile

Val

Val
Gly
Thr
35

Trp
Pro
Rla
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg

His

Leu
Thr
2758
Ile
Val

Tyr

Leu
Val
20

L.eu
Ala
Leu
Thr
Proc
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyxr
260
Leu
Pro

Phe

Thr

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyxr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyy
Arg
245
Pro
Tyr
Asp

Thr

Phe
325

Phe
Gln
Phe
Asn
Met
70

Gln
Tle
Iie
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp

310
Gly

Lys
Ile
Arg
Ala
55

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

Glu

440

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyxr
Asn
280
Ser

Val

Thr

Ile
Phe
25

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

Pro

Phe
19

Thr
Pro
Glu
Ser
Ile
eIt

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu

Lys

Ala
330

Phe
Phe
Val
Phe
Phe
75

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

315
Leu

Arg
Leu
Tle
Cys
Ile
Tyr
Val

Leu

Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300

Leu

Gly

445

Ser
Leu
Pro
45

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

Ser

Ala

Phe
Iie
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gin

190
Leu

Asn
Sexr
270
Iie
Ala
Giln

Ser

Val
15

Pro
Val
Lys
Pro
Arg
95

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

Asp

Gly
335

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160
Asn
Fhe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Giu

320
Iie



Val Ile Trp Gly Thr Leu Ser Ile

340

Leu Leu Asp Asn Tyr Met Glu Thr

355 360

Val Thr Leu Ala Ala Lys Met Cys
370 373
Gly Val Cys Tle Arg Lys Asn Trp

385

390

Asn Pro Asp Asn Phe Ala Ile Gln

405

Val Arg Gly Lys Pro Thr Leu Glu

420

Phe Tyr Cys Ser Cys Tyr Ser Thr

435 440

Val Lys Asp Thr
450

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

<z220>
<223>

<400>

43
450
PRT
Homo sapiens

HuPH20 precursor 1-450

43

Met Gly Val Leu Lys Phe Lys His

1

5

Ser Ser Gly Val Ser Gin Ile Val

20

Cys Leu Thr Leu Asn Phe Arg Ala

35 40

Phe Leu Trp Ala Trp Asn Ala Pro

50

55

Asp Glu Pro Leu Asp Met Ser Leu

65

70

Ile Asn Ala Thr Gly Gln Gly Val

BS

Gly Tyr Tyr Pro Tyr Ile Asp Ser

100

Gly Ile Pro Gln Lys Ile Ser Leu

115 120

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

145

150

Lys Asp Val Tyr Lys Asn Arg Sex

165

Val Gln Leu Ser Leu Thr Glu Ala

180

Glu Lys Ala Gly Lys Asp Phe Leu

19% 200

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

225

230

Val Glu Ile Lys Arg Asn Asp Asp

Met
3458
Ile
Ser
Asn
Leu
Asp
425
Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
1C5
Gln
Val
Thr
Tie
Thr
185
Val
Gly
Gly

Leu

52
Arg

Ley
Gln
Ser
Glu
410

Leu

Ser

Phe
10

Thr
Pro
Glu
Ser
Iie
80

Thr
Asp
Asp
Trp
Gla
170
Giun
Gilu
Tyr
Tyr

Ser

PCTIUS%QQIOOS501

Ser
Asn
Val
Ser
395
Lys
Glu

Cys

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn

235
Trp

Met
Pra
Leu
380
Asp
Gly
Gln

Lys

Axg
Leu
Ile
Cys
60

Ile
Tyr
Val
Leu
Leu

140
Arg

Ala
Iie
Leu
220
Gly

Leu

Lys
Tyr
365
Cys
Tyxr
Gly

Phe

Glu
445

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gin
Lys
Lys
205
Phe

Ser

Trp

Ser
a50
Ile
Gln
Leu
Lys
Ser

430
Lys

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
1990
Leu
Pro

Cys

Asn

Cys
Ile
Glu
His
Phe
415
Glu

Ahla

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
Als
Lys
Gln
175
Glu
Gly
Asp

Phe

Glu

Leu
Asn
Gin
Leu
400
Thr
Lys

Asp

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cvys
Asn

240
Ser



Ser
Axrg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
fhe

Val

Lys
2580
Ile
Val
Tle
Leu
Thr
370
Val
Pro
Arg
Tyr

Lys
450

<210> 44

<211>
<212>
<213>

<220>

<223>

<400> 44

Met
1
Ser
Cys
Phe
Asp
65
Iie
Gly
Gly
Lys

Ile
145

Gly
Sex
Lan
Leu
50

Glu
Asn
Tyr
Ile
Asp

130
Asp

Val
Tyr
Trp
Asp
355
Leu
Cys
Asp

Gly

Cys
435

508
PRT
Homo sapiens

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile

Trp

Tyr E

260
Leu

Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys

420
Ser

Leu
Val
20

Leu

Ala

Pro
160
Gln
Thr

Giu

245

Tyr

Asp
Thr
Phe
325
Thr
Tyxr
Ala
Arg
Phe
405

Pro

Cys

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe

Glu

Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala

Thr

Tyr

Phe
Gln

Phe

Asn

Metl
70

Gln
Tie
Ile
Tyr

Trp
150

Glu
Met
375
Aan
Ile

Leu

Ser

HuPHZ0 precursor 1-508

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met

135
Arg

Asn
280
Ser

Val

Thr
360
Cys
Trp
Gln
Glu

Thr
440

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120

Pro

Pro

Lean
Arg
Pro
Leu
Val
Met
345
Tle
Ser
Asn
Leu
L=p

425
Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln

Val

Thr

PCTfUSZ&OQIOOGSO'i

Leu
Lys
Rla
330
Brg
Leu
Gln
Ser
Glu

410
Leu

Ser

Phe
10

Thr
Pro
Glu
Ser
Ile
a0

Thr
Asp
Asp

Tep

13
o
"

Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
3935
Lys
Glu

Cys

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn

BRia
155

3]
[
b

Glu
Val
340
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln

Lys

Arg
Leu
Ile
Cys
60

Tie
Tyr
Val
Leu
Leu

140
Arg

Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys

Tyr

Gly 1

Phe

Gla
445

Ser
Leu
Pro
15

Leu
Gly
Val
Thr
Asp
125
Gly

Asn

Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile

Gln

Ser
430
Lys

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
116
Lys
Met

Trp

2585
Pro

Arg
Tyr
Asp
Gly
335
Cys
Ilie
Glu
His
Phe
415

Glu

Ala

Val
15

Proc
Val
Lys
Pro
Arg
85

Asn
Ala
Ala

Lys

Val
Thr
Glu

320
Ile

Asn
Gln
Leu
400G
Thr
Lys

Asp

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val

Pro
160



Lys
Val
Glu
Leu
Tvr
225
Val
Thr
Ala
Ser
Arg

305
Leu

Val

Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile
465
Phe

Ser

Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Aia
Lys
290
Ile
Val
Tie
Leu
Thr
370
Val
Pro
Arg
Tvyr
Lys
450
Asp

Tyr

Iie

<21G> 45
<211» 50
<212> PRT

<213>

<220>

<Z223>

<400> 45
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys

1

Val
Leu
Ala
185
Ar

His
Iie
Leu
Thr
275
Tle
Val
Tyr
Trp
Asp
355
Leu
Cys
Rsp
Gly
Cys
435
Asp
Ala

Asn

Leu

5

Tvr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Bro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr

Phe

BRla

Phe

500

Lys

1CR

0

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

485
Leu

Homo sapiens

5

Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
3080
Ala
Thr
Tyr
Ala
Lys
470

Pro

Ile

Arg
Glu
Phe
Leu

215
Lys

Iie
Arg
Lys
295
Gin
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455
Pro

Ser

Ile

Ser
Ala
Leu
200
Trp
Pro
Asp
Tyxr
Asn
280
Ser
Val
Thr
Ile
Thr
369
Cys
Trp
Gln
Giu
Thr
440
Asp
Pro

Thr

Ser

HuPH20 precursor 1-506

Ile
Thr
185
Val
Gly
Gly
Leu
Lew
265
Arg
Pro

Leu

Val

Met

345
Ile

Sex
Asn
Leu
Asp
425
Leu
Val
Met

Lau

Ser
505

PCT/ US@QIOOSSM

54
Glu

179
Glu
Glu
Tyr
Tyr
Ser
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
41¢
Leu
Ser
Cys
Glu
Ser

490
Val

10

Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr
475

Ala

Ala

Val
Ala
Iie
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Fro
Leu
380
Asp
Gly
Gln
Lvs
Ala
460
Glu
Thr

Ser

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

Met

Gln
Gln
190
Leu
Pro
Cys

Asn

Ser
278

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

Pro

Phe

Gin
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
ile
Glu
His
Phe
415
Glu
Ala
Val
Gin

Ile
495

15

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

480
Val

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys



1le
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leun
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

Leu
Leu
50

Glu
Asn
Tyr
Tie
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
280
Iile
Val
Ile
Leu
Thr
370
Val
Pro
Axrg
Tyr
Lys
450
Asp

Tyr

Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
185
Arg
His
Ile
Leu
Thr
275
Tle
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

20
Len

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

Phe

Ala

Asn
Trp
Asp
Gly
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyxr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser

Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
236
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
3580
Ala
Thr
Tyr
Ala
Lys

470
Pro

Arg
Ala
55
Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val’
455

Pro

Ser

Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Fro
Ser
Ala
ney
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr
440
Asp

Pro

Thr

25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leun
Val

Met

Leu

PCT/ USZ@SIOOGSO’E

55

Pro
Glu
Ser
Ile
390

Thr
Asp
Rsp
Trp
Glu
17C
Glu
Glu
Tyxr
Tyr
Ser
250
Asn

Val

Leu

Ala
330
Arg
Leu
Gin
Serx
Glu
410
Leu
Ser
Cys
Glu

Ser

Val
Phe
Phe

15
Phe

Asn
Ala
155
Leu
Lys
Thr
Tyxr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Ile
Cys
&0

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

Pro

Leu

380,

Asp

Gly

Gln

Lys
Ala
460
Glu

Thr

Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
£45
Asp
Glu

Met

30
Asn

Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gin
Gln:
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile

Gin

Leu

Sexr
430
Lys
Gly

Pro

Phe

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

Glin

Ile

Pro
Fhe
Arg
80

Leu

Gly

Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
ile
Leu
Asn
Gln
Leu
460
Thr
Lys
Asp
Cys
Ile

480
Val



485

Pc*nuszggmesm

56

430

Ser Ile Lew Phe Leu Ile Ile Ser Ser Val

<21C> 46
<211> 504
<212> PRT

500

<213> Homo sapiens

<220>

<223> HuPHZ0 precursor 1-504

<400> 486

Met Gly Val
1

Ser Ser Gly

Cys Leu Thr
35
Phe Leu Trp
50
Asp Glu Pro
65
Ile Asn Ala

Gly Tyr Tyr

Gly Ile Pro
115
Lys Asp Ile
. 130
Ile Asp Trp
145
Lys Asp Val

Val Gln Leu

Giu Lys Ala
185
Leu Leu Arg
210
Tyr Asn His
225
Val Glu Tle

Thr Ala Leu

Ala Ala Thr
275
Ser Lys Ile
250
Arg Ile Val
305
Leu Val Tyr

Yal Ile Trp

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tvr
Ser
180
Gly
Pro
His
Lys
Tvr
260
Leu
Pro
Phe
Thr

Gly
340

Lys
5
Ser
Asn
Trp
Bsp
Gly
85
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg

245
Pro

Asp
The
Phe

325
Thr

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Tle
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Bla
Asp
310
Gly

Leu

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
285
Gln
Glu

Ser

Ris
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val

Thx

1le

505

Iie
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gin
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Ley
265
Arg
Pro
Leu

Val

Met
345

bhe
10

Thr
Pro
Glu
Ser
Ile
20

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala

330
Arg

Phe
Phe
Val
Phe
Phe
75

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

Leu

Ser

Arg
Leun
Ile
Cys
60

Tie
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly

Leu

Glu
Val
300
Leu

Gly

Met.

Ser
Leu
Pro
4%

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

Ala

Lys

Phe
Iie
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Preo
Cys
Asn
Ser

270
Ile

_Ala

Gln

Ser

Ser
350

495

Val
Pro
Val
Lys
Pro
Arg

a5
Asn

Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly

335
Cys

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160
Asn
FPhe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Giu
320

Iie

Leu



Leu
Val
Gly
385
Asn
Val
Phe
Val
ile
465
Phe

Ser

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

Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp
Tyr

Ile

<220>

<223>

<4Q0>

Met
1
Ser
Cys
Phe
Asp
65
Tie
Gly
Gly
Lys
Iie
145
Lys
Val
Glu

Leu

Gly

Ser

Leu
50

Glu
Asn
Tyr
Ile
Asp
130
AsD
Asp
Gln
Lys

Leu

47
502
PRT
Homo sapiens

47

Asp
358
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

Val
Gly
Thr
35

Tre
Pro
Ala
Tyr
Pro
115
Iie
Trp
Val
Leu
Ala

195
Arg

Asn
Ala
Ile
Asn
Lys
420
Sex
Thr
Phe

Ala

Phe
5800

Tyt
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Ser

485
Leu

Lys
Lys
390
Ala
Thr
Tyxr
Bla
Lys
470

Pro

Ile

Leu Lys Phe

Val
20

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

Pro

5
Ser

Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glua
Lys
165
Leu

Lys

Asn

Gln
Phe
Asn
Met
0

Gln

Ile

Ile

Asp

His

Glu
Met
375
Asn
Ile
Leu
Ser
Val
455
Pro

Ser

Ila

HuPHZ0 precurscr 1-502

Lys
Iie
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu

Phe

Leu

Thx
350
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thz

Ser

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
126G
Pro
Pro
Ser
Ala
Leu

200
Trp

Ile
Ser
Asn
Leu
Asp
425
Leu
Val

Met

Leu

iile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Tle
Thx
185
Val

Gly

PCTIUS@QISG6501

57

Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Giu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
30

Thr

Asp

Trp
Glu
170
Glu
Glu

Tyr

Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
RAla

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr

Tyr

Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cvs
60

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Iie

Leu

Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Gilo

Mat

Ser
Leu
Pro
45

Leu
Gly
Val
Thy
Asp
125
Gly
Asn
Gln
Lys
Lys

205
Phe

Iie
Gin
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
186

Leu

Pro

Ile
Glu
His
Phe
415
Glu
Ala
val
Gin

Ile
495

Val
15

Pro
Val
Lys
Pro
Arg
85

Asn
Ala
Ala
Lys
Gln
175
Giu
Gly

Asp

Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Val

Lys
Cys
Fro
Phe
Arg
8O

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys

Cys



2
Tyr A
225
Val Gl
Thr Al

Ala Al

o

215
n His His Tyr Lys Lys Pro
230
u Ile Lys Arg Asn Asp Asp
245
a Leu Tyr Pro Ser Ile Tyr
260
a Thr Leu Tyr Val Arqg Asn
275 280

Ser Lys Ile Pro Asp Ala Lys Ser

29
Arg Il
305
Leu Va

Val T1
Leu Le

Val Th
37

0 295
e Val Phe Thr Asp Gln Val
310
1 Tyr Thr Phe Gly Glu Thr
325
e Trp Gly Thr Leu Ser Ile
340

i Asp Asn Tyr Met Glu Thr
355 3560

r Leu Ala Ala Lys Met Cys

0 375

Gly Val Cys Ile Arg Lys Asn Trp

385

390

Asn Pro Asp Asn Phe Ala Ile Gln

Val Ar

Phe Ty

405
g Gly Lys Preo Thr Leu Glu
420
r Cys Ser Cys Tyr Ser Thr
435 440

Val Lys Asp Thr Asp Ala Val Asp

45

0 455

Ile Asp Ala Phe Leu Lys Pro Pro

465

470

Phe Tyr Asn Ala Ser Pro 5er Thr

Ser 11

<210>
<21il>
<212>
<Z13>

<220>
<223>

<450>

Met Gl
1

Ser Se

Cys Le

Phe Le

50
Asp Gl
65

485
2 Leu Phe Leu Ile
500

48

500

PRT

Homo sapiens

BuPHZ20 precurscr 1-500

48
y Val Leu Lys Phe Lys His
5
r Gly Val Ser Gln Ile Val
20
u Thr Leu Asn Phe Arg Ala
35 40
u Trp Ala Trp Asn Ala Pro
55
u Pro Leu Asp Met Ser Len
70

Pro
Leu
Val
Met
345
Ile

Ser

Asn

428
Leu

Val

Met

Leu

Ile
Phe
25

Pro

Ser

Phe

Pcwuszwgmoem

38

R¥] Tyr

Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
16

Thr
Pro

Glu

Ser

Asn
235
Trpe
Thr
Arg
Pro
Phe

315
Leu

Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr

4775
Ala

Phe
FPhe
Val
Phe

Phe
75

220
Gly

Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg
Leu
Ile
Cys

60
Ile

Trp
Gln
Ala
288
Phe
Ser
Ala
Lys
Twr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu

Gly

Asn
Ser
270
Ile

Ala

[
i_l
=

Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Phe
Ile
30

Asn

Gly

Ser

Glu
255
Pro
Arg
Tyr

Asp

His
Phe
415
Glu
Ala
Val

Gln

Ile
495

Val
15

Pro
Val
Lys

Pro

Asn
240
Ser
Val
Val
Thr
Glu
320
lie
ey
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Val

Lys
Cys
Pro
Phe

Arg
80



Ile
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile
£65
Phe

Ser

Asn
Tyr
ile
Asp
136
Asp
Asp
Gin
Lys
Leu
210
Asn
Glu
Ala
Ala
Lwys
280
Ile
vVal
Iie
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp
Tyr

Ile

Ala
Tyr
Pro
115
Iie
Trp
Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

<210> 4%
<211> 498

Thr
Pro
i00
Gin
Thr
Glu
Tvr
Ser
180
Giy
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe
Ala

Phe
500

Gly
B85

Tyr
Lys
Phe
Giu
Lys
165
Leu
Lys
Asn
Tyx
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
FPhe
405
Pro
Cys
Asp

Leu

Ser
485

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

470
Pro

Gly
Asp
Sar
Met
135
Axrg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
298
Gln
Glu
Serxr
Glu
Met
375
Asn
Ile
Lew
Ser
Val
455

Pro

Ser

Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gin
Glu
The
440
Asp

Pro

Thr

Thr
Ile
105
Gln
Val
Thr
Iie
Thr
185
vVal
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Jle
Ser
Asn
Leu
Asp
425
Leu
Val

Met

Leu

59
Ile

o0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyzr
Ser
250G
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

PCTIUS%OSIGO@SO'!

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
3485
Lys
Glu
Cys
Ile
Thr

475
Ala

Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
RAla
Lys
Tyx
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Asp
Val
110
Lys
Met
Trp
Gln
Gln
150
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Tle
Glin
Leu
Lys
Ser
430
Lys
Gly

Pro

Phne

Arg
85

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

Ile
485

Leu
Gly
Lys
Val
Fro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thy
Glu
320
Ile
Leu
Asn
Gln
Leu
4G0
Thr
Lys
Asp
Cys
ile

480
Val



<212>
<213>

<220>

<223>

<400> 49

Met
1
Ser
Cys
Phe
Asp
Ile
Gly
Gly
:¥ys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
3GC5
Leu
Val
Len
Val
Gly

385
Asn

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leuy
210
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val

Pro

PRT
Homo sapiens

val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Fro

115
Ile

'Trp

Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu

Cys

Asp

Leu
Val
20

Leu
Rla
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile

Asn

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyxr
Asp
Thr
Phe
325
Thr
Tyr
Ala

Arg

Phe

Phe
Gln
Phe
Asn
Met
70

Gln
Iie
Iile
Tyr
Trp
150
Asn
Thr
ASp
His
Lys
230
Bsn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys

390
Ala

HuPH20 precursor 1-498

Lys
Ile
Arg
Ala
5%

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Giu
Ser
Glu
Met
375

Asn

Iie

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ela
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp

Gin

Ile
Phe
25
ro
Ser
Phe
Thr
Tie
105
Gin
Val
Thr
Ile
Thr
i85
Val
Gly
Gly
Leu
Leun
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser

Asn

Leu

60

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Giu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln

Ser

Glu

PCT/ US%@QIGGGSO’!

Phe
Fhe

Val

Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Ty
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Len
Ser
Asn
Val
Ser

395
Lys

Arg
Leu
Ile
Cys
60

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Mat
Pro
Leu
380
Asp

Gly

Ser
Leu
Pro

45
Leu

Gly

Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Glin
Ala
285
Phe
Ser
Bla
Lys
Tyr
365
Cys
Tyr

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Ly¥s
Met
Trp
Gin
Gln
190
Leu
Pre
Cys
Asn
Ser
270
Iie
Ala
Gln
Ser
Ser
350
Iie
Gln

Leu

Lys

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Gliu
Gly
Asp
Phe
Glu
25%
Pro
Arg
Tyr
Asp
Gly
335
Cys
Iie
Glu
His

Phe

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thx
Glu
320
Ile
Leu
Asn
Gln
L.eu

400
Thr



405

420

Phe Tyr Cys Ser Cys Tyr Ser Thr

435 440

Val Lys Asp Thr Asp Ala Val Asp

Ile Asp Ala Phe Leu Lys Pro¢ Pro

465

Phe Tyr Asn Ala Ser Pro Ser Thr

Ser Il

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

<220>
<223>

<400>

Met Gl
1

Sexr Se

Cys Le

485

50
496
PRT
Homo sapiens

HuPHZ0 precursor 1-496

50
v Val Leu Lys Phe Lys His
5
r Gly Val Ser Gln Ile Val
20
u Thr Leu Asn Phe Arg Ala
35 40

Phe Leu Trp Ala Trp Asn Ala Pro

50
Asp Gl
65

55
u Pro Leu Asp Met Sexr Leu
70

Ile Asn Ala Thr Gly Gln Gly Val

85

Gly Tyr Tyr Pro Tyr Ile Asp Ser

Giy I1

lo0
e Pro Gln Lys Ile Ser Leu
115 120

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

145

150

Lys Asp Val Tyr Lys Asn Arg Ser

Val Gl

165
n Leu Ser Leu Thr Glu Ala
180

Glu Lys Adla Gly Lys Asp Phe Leu

Leu Le
21
Tyr As
225
Val Gl

Thr Al

185 200
v Arg Pro Asn His Leu Trp
0 215
n His His Tyr Lys Lys Pro

230
u Ile Lys Arg Asn Asp Asp
245
& Leu Tyr Pro Ser Ile Tyr
260

A=D
425
Leu
Val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
iie
Thr
185
Val
Gly
Gly

Leu

Leu
265

61

410
Len

Ser
Cys
Glu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
ile
90

Thx
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser

250
Asn

PCTIUS%Q91006501

Ile
Thr

475
Ala

Phe
Phe
Val
Phe
Phe
75

FPhe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp

Thr

Arg
Leu
Ile
Cys
80

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

Leu

Gln

Glu
445
Asp
Glu

Met

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gin
Lys
Lys
205
Phe
Ser

Trp

Gln

Ser
430
Lys
Gly

Pro

Phe

Phe
Ile
Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn

Ser
270

Gln

Ile
495

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu

255
Prc

Ile
480
Val

lays
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240

Ser

Val



Ala Ala Thr Leu Tyr Val Arg Asn

275 280

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

305

310

Leu Val Tyr Thr Phe Gly Glu Thr

325

Val Ile Trp Gly Thr Leu Ser Ile

340

Leu Leu Asp Asn Tyr Met Glu Thr

355 360

Val Thr Leu Ala Ala Lys Met Cys
370 375
Gly Val Cys Ile Arg Lys Asn Trp

385

380

Asn Pro Asp Asn Phe Alz Ile Gln

405

Val Arg Gly Lys Pro Thr Leu Glu

420

Phe Tyr Cys Ser Cys Tyr Ser Thr

435 440

Val Lys Asp Thr Asp Ala Val Asp
450 455
Ile Asp Ala Phe Leu Lys Pro Pro

465

470

Phe Tyr Asn Ala Ser Pro Ser Thr

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

<220>
<Z23>

<400>

485

51
4584
BRT
Homo sapiens

HuPHE20 precursocr 1-49%4

51

Met Gly Val Leu Lys Phe Lys His

1

5

Ser Ser Gly Val Ser Gln Ile Val

20

Cys Leu Thr Leu Asn FPhe Arg Ala

35 40

Phe Leu Trp Bla Trp Asn Ala Pro

50

55

Asp Glu Pro Leu Asp Met Ser Leu

65

70

Ile Asn Ala Thr Gly Gln Gly Val

85

Gly Tyr Tyr Pro Tyr lle Asp Ser

i00

Gly Ile Pro Gln Lys Ile Ser Leu

115 120

Lys Asp Ile Thr Phe Tyr Met Pro
130 135

Arg
Fro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Mat

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile

105
Gln

Val

PCTIUS%@QIOOﬁSM

62
Val

Leu

Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
99

Thr

Asp

Asp

Erg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

FPhe
Phe
Val
Phe
Phe
75

Phe
Gly

His

Asn

Glu
Val
300
Leu

Gly

Met

Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

Thr

Arg

Leu

Ile
Tyr
Val
Leu

Leu
140

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

Met

Sex
Leu
Pro
45

Leu
Gly
Val

Thr

Asp
125

Gly

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

Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
Val

110
Lys

Met

Arg
Tyx
Asp
Gly
335
Cys
Tle
Glu
His
Phe
415
Glu

Ala

Val
15

Pro
val
Lys
Pro
Arg
95

Asn

Ala

Ala

Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Val

Phe
Arg
80

Leu

Gly

Lys

Val



Iie Asp Trp Glu Glu
145
Lys Asp Val Tyr Lys
165
Val Gln Leu Ser Leu
180
Glu Lys Ala Gly Lys
185
Leu Leu Arg Pro Asn
210
Tyr Asn His His Tyr
225
Val Glu Iie Lys Arg
245
Thr Ala Leu Tyr Pro
260
Ala Ala Thr Leu Tyr
275
Ser Lys Ile Pro Asp
290
Arg Ile Val Phe Thr
305
Leu Val Tyr Thr Phe
325
Val Ile Trp Gly Thr
340
Leu Leu Asp Asn Tyr
355
Val Thr Leu Ala Ala
376
Gly Val Cys Ile Arg
385
Asn Pro Bsp Asn Phe
405
Val Arg Gly Lys Pro
420
Phe Tyr Cys Ser Cys
435
Val Lys Bsp Thr Asp
450
Ile Asp Ala Phe Leu
465
Phe Tyr Asn Ala Ser
485

<210> 52

<Z1i> 492

<212> BRT

<213> Homo saplens

<220>

€223> HuPH20 precursor 1-492

<40G> 52

Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
350
Ala
Thr
Tyr
Ala
Lys

470
Pro

Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

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

FPro

Thr

Thr
Iie
Thr
185
Val
Gly
Gly

Leu

Val
Meat
345
Ile
Ser
Asn
Leu
Asp
425
Leu
Val
Met

Leu

PCT/ US%OQIOOGSO‘I

63

Trp
Giu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
339
Arg
Leuy
Gln
Ser
Glu
410
Leu
Ser
Cys

Gilu

Ser
480

Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
3158
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Leu
220
Gly
Leu
Gin
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
4690
Glu

Thr

Asn
Gln
Lys
Lys
245
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Trp
Gln
Gln
180
Leu
Pro
Cys
Asn
Sex
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Lys
Gin
175
Giu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
Val

Gln

Pro
140
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thx
Glu
320
Ile
Leuw
Asn
Gln
Ley
400
Thr
Lys
Asp
Cys

Ile
480

Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys

1 5

10

15

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys



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

465
Phe

- Leun

Leu
50
Glu

Asn

Tyr

Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
250
lie
Val
Tle
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

Thr
35

Trp
Pro
Ala
Tyx
Pro
1158
Ile
Trp
Val
Leu
Ala
185
Arg
His
Ile
Leu
Thr
275
Ile
Val
TyT
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

Ala
Leu
Thr
Pro
100
Gin
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr

260
Leu

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

Ala

Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro

Tyr

Asp

Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser

Met
10

Gln
Ile
lie
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys

330
Ala

Ala

Lys
470
Pro

Ala
55

Ser
Gly
Asp
Ser
Mat
135
Arg
Arg
Giu
Phe
Leu
215
Lys
Asp
ile
Arg
Lys
295
Gin
Gly
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

Ala
40

Pro
Leu
Val
Ser
Leu
126
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
3690
Cys
Trp
Gin
Glu
Thr
440
Asp

Pro

Thr

Ser
Phe
Thz
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly

Gly

Leu

Val
Met
345
Iie
Ser
LAsn
Leu
Asp
425
Leu
Val
Met

Leu

PCTIUSZ@SIOGSSO‘?

Ser
Ilie
90

Thr
Asp
Asp
Trp
Glu
176
Glu
Giu
Tyx
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410G
Leu
Ser
Cys
Glu

Ser

Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
A=
Val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
Ala

Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gin
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
asp
Gly
Gln
Lys
Ala
460
Giu

Thr

Pro
45

Leu
Gly
Val
Thr
Asp
125
Gily
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gin
Ala
285
Phe
Sex
Ala
Lys
Tvr
365
Cys
Tyr
Gly
Phe
Giu
445
Asp

Glu

Bow
[

n
3

Gly
Ser
Asp
Val
110
Lys
Mat
Trp
Gin
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Iie
Bla
Glin
Ser
Ser
350
Ile
Gln
Leu
Lys
Sexr
430
Lys

Gly

Pro

Pro
Arg
Asn
Ala
Ala
Liya
Gln
175
Glu
Gly
Asp
Phe
Giu
255
Pro
Arg
Tyxr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala

Val

Gln

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480



485

<210> %3
<21i> 488
<212> PRT
<213> Homo sapiens

<220>

<R22A3>

<400> 53

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyvr
225
Val
Thr
Ala
Ser
Arg
305
Leu

Val

Leu

Gly Val Leu Lys
5
Ser Gly Val Ser
20
Leu Thr Leu Asn
35

Leu Trp Ala Trp
50

Glu Pro Leu Asp

Asn Ala Thr Gly
85
Tyr Tyr Pro Tyr
100
fle Pro Gln Lys
115

ARsp Ile Thr Phe
130

Asp Trp Glu Glu

Asp Val Tyr Lys
165

Gin Leu Ser Leu

180
Lys Ala Gly Lys
195

Leu Arg Pro Asn

2190

Asn His His Tyr

Glu Tle Lys Arg
245

Ala Leu Tyr Preo

260
Ala Thr Leu Tyr
275

Lys Ile Pro Asp

250

Ile Val Phe Thr

Val Tyr Thr Phe
325
Ile Trp Gly Thr
340
Leu Asp Asn Tyr
‘ 355

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly

Leuw

Met

HuPH20 precursor 1-488

Lys
Ile
Arg
Ala
55

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

Ser

Glu

His
Val
Ala
40

Pro
Leu
Val
Serx
Leu
120
Pro
Pro
Sexr
Ala
Leu
20¢
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile

Thz
360

Ile
Phe
25

Pro
Ser
Phe
Thr
Iie
106
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met

345
Ile

PCTIUS%‘QQIQO§501

65
490

Phe
10

Thz
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330

Arg

Leu

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
3158
Leu

Ser

Asn

Arg
Leu
Ile
Cys
el

Ile
Tyr
Val
Leu
Leu
140
Axrg
Val
Ala
Ile
Leu
2290
Gly
Leu
Gin
Glu
Val
300
Leu
Gly

Met

Pro

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly

Asn

Lys
Lys
205
Phe
Sex
Tro
Gln
Ala
285
Phe
Ser
Ala
Lys

Tyr
365

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gin
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser

350
Ile

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
CGly
335
Cys

Ile

Lys
Cys
Pro
Phe
Arg
jweu
Gly
Lys
Val
Pro
16C
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thy
Glu
320
Ile

Leu

Asn



Val
Gly
385
Azsn
Val
Phe
Val
Ile

465
Phe

<230>
<21l>

<212>
<213>

Thr
370
Val
Pro
Arg
Tyr
Lys
458
Asp

Tyr

<220>

<223>

<400>

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

Leu

Tyr
225

Gly
Sexr
Leu
Leu
30

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu

210
Asn

54
486

54

Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

PRT
Homo sapiens

Val
Gly
Thr
35

Trp
Pro
hla
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
185
Arg

His

Ala
Ile
Asn
Lys
420
Ser
Thr

Phe

Ala

Leu
Val
20

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

Pro

His

Ala
Arg
Phe
4G5
Pro
Cys
Asp

Leu

Ser
485

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe
Giu
Lys
165
Leu
Lys

Asn

Tyr

Lys

Lys
380
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Gln
Phe
Asn
Met
70

Gin
Iie
Ile
Tyr
Trp
150
Asn
Thr
Asp
His

Lys
230

Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

Lys
ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu

215
Lys

Cys
Trp
GLln
Giu
Thx
440
Asp

Pro

Thr

HuPH20 precursor 1-486

His
Val
Ela
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp

Pro

Ser
Asn
Leu
Asp
425
Leu

Val

Metl

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Iie
Thr
i85
Val

Gly

Gly

66
Glin

Ser
Glu
410
Leu
Ser

Cys

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
80

Thr
Asp
Asp
Trp
Glu
170
Giu
Glu
Tyr

Tyr

PCTIUS%QSIOOSNJ'!

Val
Ser
385
Lys
Glu
Cys
Ile

Thr
475

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr

Asn
235

Leu
3840
Asp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys
60

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu

220
Gly

Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Glin
Lys
Lys
205
Phe

Ser

Gln
Leu
Lys
Ser
430
Lys

Gly

Pro

Phe
Ile
Asn
Gly
Ser
ASp
Val
110
Lys
Met
Trp
Gln
Gln
isg
Leu

Pro

Cys

Glu
His
Phe
415
Giu
Ala

Val

Gln

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Bla
Lys
Gln
178
Glu
Gly

Asp

Phe

Gln
Leu
400
Thr
Lys
Asp

Cys

Ile
480

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys

Asn
240



Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

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

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

Tyr

<220>

<223>

<400> 55

Leu
1
Ala
Leu
Thr
Pro
65
Gln
Thr

Glu

Asn
Trp
Asp
Gly
5C

Tyr
Lys

Phe

Glu

55
472
PRT
Homo sapiens

Ile
Leu
Thr
275
Ile
Val
Tyxr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

Phe
Asn
Met
35

Gln
Ile
Ile

Tyr

Trp

Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
3490
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Axrg
Ala

20
Ser

Gly
Asp
Sef
Met

100
Arg

Arg
245
Pro
Tyz
Asp
Thr
Phe
325
Thr
Tyr
Als
Aryg
Phe
405
Pro
Cys
Asp

Leu

Ser
485

mature HuPHZ0

Ala

Pro

Leu

Val

Ser

Leu

Pro

Pro

Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

47¢
Pro

Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
vVal

455
Pro

36-507

Pro
Ser
Phe
Thr
Ile
70

Gln

Val

Thr

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp

Trp

Asp
Tyr
Bsn
284
Ser
Val
Thr
Tle
Thr
360
Cys
Trp
Gln
Glu
Thr
440

Asp

Pro

Val
Phe
Phe
40

Phe
Gly
His
Asn

Ala

Leu
Leun
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

Ile
Cys
25

Ile
Ty
val
Leu
Leu

105
Arg

67

Ser

50
Bsn
Val
Leu
Lys
Ala
330
Arg
Len
Gln
Ser
Giu
410
Leu
Ser

Cys

Glu

Pro
10

Leu
Gly
Val
Thr
Asp
Gly

Asn

PCT/ USWG[OOGSG’I

Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
3585
Lys
Glu
Cys
Ile

Thr
475

Asn
Gly
Ser
Asp
Val
75

Lys
Met

Trp

Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Val
Lys
Pra
Arg
60

Asn
Ala
Ala

Lys

Trp
Gin
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
GLy
Phe
Glu
445
Asp

Glu

Pro
Phe
Arg
45

Leu
Gly
Lys
Val

Pro

Asn
Ser
270
ile
Ala
Gin
Ser
Ser
3590
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Asp
30

lle
Gly
Gly
Lys
Ile

110
Lys

Glu
258
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
Vval

Gln

Leu
15

Glu
Asn
Tyx
ile
Asp
Asp

Asp

Ser
Val
Val
Thr
Glu
320
Iie
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ile
480

Trp
Pro
Ala
Tyr
Pro
8¢

ile
Trp

Val



Tyy
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser
Thr
FPhe
Ala

Phe
465

<210>
<211>
<212>
<Z13>

Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
2580
Thr
Tyr
Ala
Arg
Phe
370
Prao
Cys
AsSp
Leu
Ser

450G
Leu

<220>

<223>

<4Q0>

56
470
PRT
Homo sapiens

56

115
Asn

Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys
435

Pro

Ile

t‘lr g
Giu
Phe
Leu
180C
Lys
Asp
Ile
Arg
Lys
260
Gin
Glu
Ser
Glu
Met
340
Asn
ile
Leu
Ser
Val
420
Pro

Serxr

Ile

Ser
RAla
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Glin
Glu
Thr
405
Asp

Pro

mature HuPH20

Leu Asn Phe Arg Ala

1

5

=
[ Zadd
e}

Thr
150
Val
Gly
Gly
Leu
Leun
230
Arg
Pro
Leu
Val
Met
310
Ile
Serx
Asn
Leu
Asp
390
Leu
Val
Met

Leu

Ser
470

> Glu

135
Glu

Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

Cys

Ser
455
val

36-505

120
Leu

Lys
Thr
Tyr

Asn
200

Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Ile
Thr
440
Ala

Ala

Bla
Ile
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

PCT/ US289!0065G1

68

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

Glu

Met

Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile

Gin

Leu

Gin
140
Gla
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
360
Cys
Ile
Glu
His
Phe
380
Glu
Ala
Val
Gln

Ile
460

125
Asn

Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thi
Giu
285
Iie
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
Val

‘Ja‘
Glu
Leu
Tyx
190
Val
Thx
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile
430
Phe

Ser

Leu
175
Asn
Giu
Ala
Ala
Lys
255
ile
Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyx
Lys
415
Asp
Tyx

Ile

Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Leu

Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp

10

15



Ala
Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyxr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser
Thr
Phe

Ala

Phe
465

Trp
Asp
Gly
Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyx
Asp
Thr
Fhe
290
Thr
Tyr
Ela
Arg
Phe
370
Pro
Cys
Asp
Leu
Ser

450
Leu

Asn
Met
35

Gln
Ile
Iie
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys
435

Pro

Ile

Ala
20

Ser
Gly
Asp
Ser
Mat
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Giu
Met:
340
Asn
Ile
Leu
Ser
Val
420
Pro

Sexr

Ile

Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gin
Glu
Thix
405
Asp
Preo

Thr

Ser

Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Iie
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp

390G
Leu

Met
Leu

Ser
470

Glu
Ser
Ile
Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
285
Axrg
Leu
Gin
Ser
Glu
375
Leu
Ser
Cys
Glu

Ser
455

Phe
Phe
40

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

440
Ala

Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Tile
Leu
185
Gly
Leu
Gin
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

PCT/US2009/006501
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Leu
Gly
Val
Thr
Asp
90

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

Phe

Ser

Ala

Lys
Tyx
330
Cys
Tyr
Gly
Phe
Glu
410
Asp
Glu

Met:

Gly
Ser
Asp
Val
75

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

Pro

Phe

Lys
Pro
Arg
80

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

Ile
460

Phe
Arg
45

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

445
Val

hsp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arqg
276G
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Iie
430
Phe

Ser

Glu
Asn
Tyr
Ile
Asp
Asp
Asp
Gln
Lys
L.eu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys
415
Asp
Tyr

Ile

Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyxr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Leu



<210>
<23il>
<212>
<213>

<220>

<223>

<400>

57
468
PRT
Homo sapiens

57

Leu Asn Phe

1
Ala

Leu
Thr
Pro
&5

Gln
Thxr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile

Asn

Trp
Asp
Gly
5C

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyf
Arg
210
Pro
Tyr
Asp
Thx
Phe
290
Thr
Tyr
Ala

Arg

Phe

Asn
Met
35

Gln
Ile
Ile
Tyxr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly
Lew
Met
Lys
Lys

355
Ala

Arg
Ala
20

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

Asn

Ile

mature HuPH20

Ala
Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys

Trp

Gln

36-503

Pro
Ser
Phe
Thr
Ile
Gln
val
Thr
lle
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser

Asn

Leu

Pro
Giu
Ser
ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
&sn
Val
Leu
Lys
Ala
295
Arg
Leu
Gln

Ser

Glu

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thx
Tyr
Asn
200
Trp
Thr
Arg
Proc
Phe
280
Lau
Ser
Asn
Val
Ser

360
Lys

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Glon
Glu
Val
265
Leu
Gly
Met
Pro
Len
345
Asp

Gly

PCT/ USZWQIOGSSG‘!

70

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys

178
Phe

Ser-

Trp
Gln
Bla
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr

Gly

Asn
Gly
Ser
Asp
Val
15

Lys
Met
Trp
Gln
Gin
155
Leu
Pro
Cys
Asn
Ser
235
Tle
Ala
Glin
Ser
Ser
315
Ile
Gln

Leu

Lys

Lys
Pro
Arg
60

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

Phe

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Giu
285
Tle
Leu
Asn
Gin
Leu

365
Thx

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
180
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350

Asn

Val

Leu
i5

Glu
Asn
Tyr
Iile
Asp
85

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
BAla
Lys
255
Ile
Val
Ile
Leu
Thr
335
Val

Pro

Arg

Trp
Pro
Ala
Tyr
Pro
80

ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp

Gly



T

Lys
385
Ser
Thr
Phe

Ala

Phe
465

370
Pro

Cys
Asp
Leu
Ser

450
Leu

<210> 58
<211> 46

<212>
<213>

<220>

<Z23>

<400> 58

Leu
1
Ala
Leu
Thr
Pro
&b
Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyxr
225

Leu

Pro

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
216
Pro

Tyr

Asp

Thr

Ala
Lys
435

Pro

Ile

6

PRT
Homo sapiens

FPhe
Asn
Met
35

Gln
Ile
ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser

Val

Ala

Ser
Val
420
Pro

Ser

Ilie

Arg
Ala

20
Ser

Mat
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile

Arg

Lys
260

mature HuPHZ0

Ala
Pro
Leu
Val
Ser
Leu

g5
Pro

Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn

245
Ser

Asp
3990
Leu
Val
Met

Leu

Glu

Ser
455

36~-501

Pro
Ser
Phe
Thr
Ile
70

Gln

Val

Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg

Pro

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn

Val

Leu

9]
b=
3

Ile
Thr

440
Ala

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyx
Asn
200
Trp

Thzx

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
ile
Leu
185
Gly
Leu
Gln
Giu

Val
265

PCT/ U82391006501
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Phe
Glu
410
Asp
Glu

Met

Pro
10

Leu
Gly
Val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala

250
Phe

Sexr &

385
Lys

Gly
Pro

Phe

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235

Ile

Ala

Ala

Val

Gin

Ile

460

Val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro

Axrg

Tyr

Lys
Asp
Cys
Ile

445
Val

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Pha
Lys
Cys
Asn
205
Ser
Val

Val

Thr

Val
Ile
430
Phe

Ser

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
3110
Lys
Val
Glu
Leu
TyT
190
Val
Thr
Ala

Ser

Arg
270

Tyr
Lys
415
Asp
Tyr

Iie

Leu
15

Glu
Asn
Tyxr
Ile
Asp
85

Asp
Asp

Gln

Lys
255
Ile

Cys
Asp
Ala
Asn

Leu

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val

Leu

Ala
160

u Arg

His
Ile
Leu
Thr
240

Ile

Val



rhe
Thr
Gly
305
Asn
Rla
Ile
Asn
Lys
385
Ser
Thr
Phe

Ala

Phe
465

Thr
Phe
2380
Thr
Tvx
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu
Sexr

450
Leu

<210> 5%
<211> 4%

<212>
<213>

<220>

<223>

<400> 59
Leu Asn Phe

1
Ala

Leu
Thr
Pro
65

Gln
Thr
Giu
Tyr
Ser

145
Gly

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130

Leu

Lys

Asp

L7

Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

4

PRT
Homo sapiens

Asn
Met
35

Gln
Ile
Iie
Tyr
Trp
115
Asn

Thr

hsp

Gln
Gin
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
Val
420

Pro

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu

Phe

Val
Thr
Ile
Thr
325
Cys
Trp
Gln

Glu

Thr
4G5

Bsp

Pro

Thr

mature HuPH20

Ala
Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser

Ala

Leu

Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
39C
Leu
Yal

Met

Leu

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

Glu

Ser
455

36-459

Pro
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr

159
Val

Pro
Glu
Ser
Iie
55

Thr
Asp
Asp
Trp
Glu
135
Glu

Glu

Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Iie
Thr

440
Ala

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Len

Lys

Thr

Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Glin
Lys
Ala
425

Glu

Thzr

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala

Iie

PCT/ USZ@Q!OOG&H

72

Ser
Ala
Lys
Tyr
330
Cys
Tyx
Gly
Phe
Glu
410
Asp
Glu

Met

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys

Lys

Gln
Ser
Ser
315
Iie
Gln
Leu
Lys
Ser
395
Lys
Gly

Pro

Phe

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln

15%
Leu

Asp G

Gly
300
Cys
Ilie
Giu
His
Phe
3890
Glu
Ala
Val
Gin

Ile
460

Val
Lys
Pro
Arg
&0

Asn
Ala
Ala
Lys
Gln
140
Glu

Gly

Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
Val

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn

Phe

Lys

Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile
430

Phe

Ser

Phe
ABp
30

Iie
Gly
Gly
Lys
fle
1310
Lys
Val
Glu

Leu

Val
Tle
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln

Lys

Leu

Tyr
Trp
ASp
326
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Leu

Trp
Pro
Ala
Tyr
Pro
80

Ile
Txp
Val
Leu
Ala

160
Arg



Pro

His
Lys
TyE
225
Leu
Pro
Phe
Thry
Gly
305
Asn
Ala
Ile
Asn
Lys
3856
Ser
Thr
Phe

Ala

<210>
<2ii>
212>
<213>

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

370
Pro

Cys
Asp
Leu

Sexr
458

<220>

<223>

<400>

60
462
PRT
Homo sapiens

60

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

435
Pro

Leu Asn Phe

1

Ala Trp Asn

Leu Asp Met

35

Thr Gly Gln

50

Leu
180
Lys
Asp
Iie
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
349

Asn

Ile

Leu
Ser
Val
420

Pro

Ser

Arg
Ala
20

Ser

Gly

163
Trp

Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys

Trp

Gln

Glu
Thr
405
Asp

Pro

Thr

Bla
Pro
Leu

Val

Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu
Val

Met

L.eu

esHuPHZ0 36-487

Pro

Ser

Phe

Thr

Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser

Glu

375
Leu

Ser
Cys
Glu

Ser
455

Pro
Glu
Ser
Ile

85

TyE
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Sex
360
Lys
Glu
Cys
ile
Thr

440
Ala

Val
Phe
Phe

40
Phe

Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp

Gly

Gln
Lys
Ala
425
Glu

Thr

Ile
Cys
25

Ile

Tyr

73

170
Phe

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

Gly

Phe
Glu
410
Asp
Glu

Met

Pro
10

Leu
Gly

Val

PCT/ US%@S}’OOSSO’I

Asn
Ser
235
Ile
Ala
Gln
Sear
Ser
315
Ile
Gln
Len
Lys
Ser
395
Lys
Gly

Pro

Phe

Asn
Gly
Ser

Asp

Cys
Ile
Glu
His
Phe

380
Glu

Ala
Val
Gln

Ile
460

Val
Lys
Pro
Ary

60

Asn
205
Ser
Val
Val
Thr
Glu
285
ile
Leu
Asn
Gin
Lew
365
Thr
Lys
Asp
Cys
Tle

445
Val

Pro
Phe
Arg

Leu

Tyxr
190
Val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
Val
Gly
350

Asn

Val

Phe
Val
Ile
430
Phe

Sexr

Phe
Asp
30

Ile

Gly

175

Asn B

Glu
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
335
Val

Pro

Arg

Tyr
Lys
415
Asp
Tyr

Iie

Leu
15
Glu

Asn

Tyr

Leu
Thr
240G
Iile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Leu

Trp
Pro
Ala

Tyr



Fro
&5

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
2B5
Ser
Thr
Phe

Ala

<210> 61

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
280
Thr

Tyr

RAla

Arg
Phe
370G
Pro
Cys
Asp

Leu

Ser
450

Ile
ile
Tyxr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

<211> 460
<212> PRT
<213> Homo sapiens

<220>

Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Iie
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Ley
Ser
Val
420

Pro

Ser

Ser
Leu
85

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

Pro

Thr

Ile
70

Gin
Val
Thr
Iie
Thr
150
Val
Gly
Gly
Leu
Leu
236
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
380
Leu
Val
Met

Leu

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tvr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gin
Ser
Glu
375
Leu
Ser
Cys

Glu

Ser
455

Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyx
Asn
200
Trp
Thr
Arg
Fro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Lewu
Gln
Giu
vVal
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

74
Thr

Asp
90

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

Met

PCT/ US@Q[OGGSM

Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys
Gly

Pro

Phe

Asn
Ala
Ala
Lys
Glin
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyx
Asp
Gly
300
Cys
Iie
Glu
Ris
Phe
380
Glu
Ala
Val

Gln

lie
460

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

445
Val

Gly
Lys
ITle
11ic
Lys
Val
Glu
Leu
Tyr
1990
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile
430
Phe

Ser

Ile
Asp
85

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

Tyxr

Pro
80

Iile
Trp
Val
Leu
Ala
160
Arg
His
Tle
Leu
Thr
240
Ile
Vel
Tyr
Trp
Asp
320
Leu
Cys
hsp
Gly
Cys
400
Asp
Rla

Asn



<223> asHuPH20 36-485

<d00> 81

Leu Asn Phe

1

Rla Trp Asn

Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Bla
ile
Asn
Lys
385
Ser

Thr

Phe

Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
i30
Ley
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp

Leu

Met
35

Gln
Tie
Iie
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala
Bsp
275
Gly
Leu
Met
Lys
Lys
355
Rla
Thr
Tyx

Ala

Lys

Arg
Ala
20

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

420
Fro

Ala
Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyx
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Pro
Ser
Phe
Thr
lle
70

Gln
Val
Thr
ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
380
Leu

val

Met

Pro
Giu
Ser
Ile
85

Thx
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyx
Tyr
Ser
215
Asn
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

Cys

Glu

Asn
Ala
120
Leu

Lys

Thr

Tyr

Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser

Asn

Val

Ser:

360
Lys

Glu
Cys
Ile

Thr

Ile
Cys
25

lle
Tyr
Val
Leu
Leu
1G5
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
ABla

425
Glu

75

Pro
10
Leu

Asn
Giln
Lys
Lys
17C
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Pcwuswgm@ssm

Asn
Gly
Ser
Asp
Va

75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Sexr
315
Ile
Gln
Leu
Lys
Ser
385
Lys
Gly

Pro

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

Val

Gln

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Iie
Len
Asn
Glin
Leu
365
Thr
Lys
Asp
Cys

Ile

Phe
Asp

Ile

Val
Glu
TL.eu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
val
Ile

430
Phe

Leu
i5

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

Tyr

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Lrg
His
Tie
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Bla

Asn



Ala Ser Pro Ser Thr Leu

450

<210> 62
<211> 45

<212>
<213>

220>

<223>

<400> 62
Leu Asn Phe Arg Rla

1
Ala

Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
303

Asn

Ala

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
FPhe
250
Thr
Tyr

Ala

435

8

PRT
Homo sapiens

Asn
Met
35

Gln
Ile
Ile
Tyxr
Trp
115
Asn
Thr
Asp
His
Lys
1985
Asn
Ser
Val
Ala
Asp
275
Gly
Leu

Met

Lys

Ala
20

Ser
Gly
Asp
Ser
Met
140
Arg
Arg
Giu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser

Glu

Met
340

5
Pro

Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
The
Ile
Thr

325
Cys

=S {7
o H

esHuPH20 36-493

Pro Pro
Ser Glu
Phe Ser

Thr Ile
55

Ile Thr

70

Gln Asp

Val Asp
Thr Trp

Ile Glu
135

Thr Glu

150

Val Giu

Gly Tyr
Gly Tyr

Leu Ser
215

Leu Asn

230

Arg Val

Pro Leu

Leu Lys

Val Ala
295

Met Arg

310

Ile Leu

Ser Gln

IS
= e

*
3

Val Ile

Phe Cys
25

Phe Ile

40

Phe Tyr

Gly Val
His Leu

Asn Leu
105%

Ala Arg

120

Leu Val

Lys Ala
Thr Iie
Tyr Leu
185
Asn Gly
200
Trp Leu
Thr Gln
Arg Glu
Pro Val
265
Phe Leu
2890
Leu Gly
Ser Met

Asn Pro

Val Leu
345

PCT! US?&GQIQOSSO’?

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Fhe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr

330
Cys

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gin
Gln
155
Leu
Pro
Cys
Asn
Sexr
235
Ile
Ala
Gln
Ser
Ser
315
Ile

Gln

Val
Lys
Pro
Arg
&0

Asn
Ala
Ala
Lys
Gln
1490
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile

Glu

445

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu

Asn

Gln

Phe
Asp
Iie
Gly
Gly
Lys
Ile
116
Lys
Val
Glu
Leu
Tvr
150
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu

Val

Gly
350

Leu
15

Glu
Asn
Tyxr
Ile

Asp

Asp T

Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
ile
Leu
Thr

335
Val

Trp
Pro
Rla
Tyr
Pro

80
Iie

Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
2490
Ile
Val
Tyr
Trp
Asp
320

Leu

Cys



Ile
Asn
Lys
385
Ser
Thr

Phe

Bla

BArg
Phe
370
Pro
Cys
Asp

Leu

Ser
4590

<210> 63
<211> 45

<212>
<213>

<220>

<223>

<400> 63

Leu
Ala
Len
Thx
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225

Leu

Pro

Asn
Trp
Asp
Gly
50

Tyxr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro

Tyr

Asp

Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

6

PRT
Homo sapiens

Phe
Asn
Met
Gln
Ile
Ile
Tyr
Trp
115

Asn

Thr

Asn
Ser
Val

Ala

Asn
Iie
Leun
Ser
Val
420

Pro

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Mat
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg

Lys

Trp
Gln
Glu
Thr
405
Asp

Pro

Thr

Ala
5
Pro
Lewu
Val
Ser
Leu
85
Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn

245
Ser

Asn
Leu
Asp
390
Leun
Val

Met

Leu

esHuPHZ20 36-491

Pro
Ser
Phe
Thr
Ile
79

Gln
Val
Thx
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg

Pro

Ser
Giu
375
Leu
Sex
Cys
Glu

Ser
455

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu

Glu

Tyr
Ser
215
Asn

Val

Leu

Ser
360
Lys
Glu
Cys
Iile
Thr

440
Kla

vVal
Phe
Phe
40

Phe
Gly
His
Asn
Ala
1206
Leu
Lys
Thr
Tyxr
Asn
200
Trp
Thr

Arg

Pro

Asp
Gly
Gin
Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gin
Glu

Val

pcwusg&gemos&m

77
Tyx

Gly
Phe
Glu
410
Asp

Glu

Met

Pro
18

Leu
Gly
Val
Thr
Asp
90

Gly
Asn
Gin
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala

250
Phe

Leu
Lys
Ser
395
Lys
Gly

Pro

Asn
Gly
Ser
Asp
Val
75

lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
RAsn
Ser
235
Ile

Ala

His
Ehe
380
Glu
Ala

Val

Gln

Val
Lys
Proc
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro

Arg

Tyx

Leu
365
Thr
Lys
Asp
Cys

Ile
445

Pro
Phe
Arg

Leu

Val
Pro
125
Asn

Phe

Cys
Asn
208
Ser
Val
Val

Thr

Asn
Val
Phe
Val
Ile

430
Phe

Ile
110
Lys
Val
Glu
Leu
Tyr
180
Val
Thyr
Ala

Ser

Arg

Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
i5

Glu
Asn
Tyxr
Ile
Asp
35

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Alz
Lys

255
Ile

Asp
Gly
Cys
460
Asp
Ala

Asn

Trp
Pre

Ala

Pro
80

Ile
Tre
Val
Leu
Ala
160
Arg
His
Tie
Leu
Thr
240
Ilie

Val



260

Phe Thr Asp Glin Val

275

Thr Phe Gly Glu Thr
290
Gly Thr Leu Ser Ile

305

Asn Tyr Met Glu Thr

325

Ala Ala Lys Met Cys

340

lle Arg Lys Asn Trp

355

Asn Phe Ala Ile Gln
370
Lys Pro Thr Leu Glu

385

Ser Cys Tyr Ser Thr

405

Thr Asp Ala Val Asp

420

Phe Leu Lys Pro Pro

435

Ala Ser Pro Ser Thr
450

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

<220>
<223>

<400>

64

454

PRT

Homo sapiens

mature HuPHZ)

&4

Leu Asn Phe Arg Ala

1

5

hla Trp Asn Ala Pro

20

Leu Asp Met Ser Leu

35

Thr Gly Gin Gly Val

50

Pro Tyr Ile Asp Ser

65

Gln Lys Ile Ser Leu

85

Thr Phe Tyr Met Pro

160

Glu Glu Trp Arg Pro

115

Tyr Lys Asn Arg Ser
130
Ser Leu Thr Glu Ala

145

Gly Lys Asp Phe Leu

165

Val
Met
310
Ile
Ser
Asn
Leu
Asp
350
Leu
Val

Met

Leu

Leu
Gin
Ser
Glu
375
Leu
Ser
Cys
Glu

Ser
455

36-489

Pro
Sexr
Phe
Thr
Ile
iy

Gln
Val
Thr
Ile
Thr

150
Val

Pro
Glu
Ser
Ile

55
Thr

Phae
280
Ley
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu

Lys

Thr

Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala

Ile

Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Pro
10

Leu
Gly
Val
Thzx
Asp
Gly
Asn
Gln
Lys

Lys
170

PCT/ US%@QIUOSSM

Gln
Ser
Ser
315
fle
Gln
Leu
Lys
Ser
385
Lys
Gly

Pro

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln

15%
Leu

Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

Gln

Val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gin
140
Glu

Gly

Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Ile
445

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn

Phe

Lys

270
Leu

Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

£30
Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val

Glu

Leu

Val
lle
Leu
Thx
335
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyx

Leu
15

Glu
Asn
Tyr
Ile
Asp
o5

Asp
Asp
Gln
Lys

Leu
175

Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Trp
Pro
Ala
Tyr
Pro
80

fle
Trp
Val
Leu
Ala

160
Arg



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

Ala

Asn
Tyr
Arg
210
Pro
Tyr
Rsp
Thr
Phe
2580
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp

Leu

Ser
450

<2i0> 65
<211> 45
<212> PRT

<213>

<220>

<223>

<400> 65

Leu
Rla
Leu
Thr
Pro

65
Gln

Asn
Tri
Asp
Gly
50

Tyr

Lys

Hisg
Lys
198
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyx
Ala
Lys

435
Pro

5

Phe
Asn
Met
35

Gln
Ile

Tie

Lau
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Giu
Ser
Giu
Met
340
Asn
Ile
Leu
Sex
Val
4290

Pro

Ser

Arg
Ala
20

sexr
Gly
Asp

Ser

Trp
Pro,
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thy
405
Asp

Pro

Thr

Homo sapiens

mature HuPH2C

Ala

Pro

Leu

Val

Ser

Leu

Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
3930
Leu
Val

Met

Leu

Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Glin
Ser
Glu
375
Leu
Ser

Cys

Glu

36~490

Pro
Ser
Phe
Thr
Ile

70
Gln

Pro
Glu
Ser
Ile
55

Thr

Asp

Tyxr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Ilie

Thx
440

Val
Phe
Phe
40

Phe
Gly

His

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

425
Glu

ile
Cvs
25

Ile
Tyr

Val

Leu

79
Phe

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

Asp

Glu

Pro
10

Leu
Gly
Val
Thr

Asp

Pcwus&ogmssm

Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gin
Leu
Lys
Ser
385
Lys

Gly

Pro

Asn
Gly
Ser
Asp
Val

15
Lys

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

Val

Gln

Val
Lys
Pro
Arg
Asn

Ala

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

Iie
445

Pro
Phe
Axrg
Leu
Gly

Lys

Tyr
188
Val
Thr
Ala
Ser
Arg

270
Leu

Val

Leu
Val
Gly
350
Asn
vVal
Phe
Val
Tle

430
Phe

FPhe
Asp
Ile
Gly
Gly

Lys

Asn
Glu
Ala
Ala
Lys
255
Iie
Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Ile

Asp

His
ile
Leu
Thr
240
Iie
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
460
Asp

Ala

Asn

Trp
Pro
Ala
Tyx
Pro

80
Ile



Thy Phe T

Glu Glu

Tyr Lys
130

Ser Leu

145

Gly Lys

Pro Asn
His Tyr

Lys Arg
210

Tvr Pro

225

Leu Tyr

Pro Asp
Phe Thr

Thr Phe
290

Gly Thr

305

Asn Tyr

Ala Ala
Ile Arg
Asn Phe
370
Lvs Pro
385
Ser Cys
Thr Asp

Phe Leu

Ala Ser
459

<216> 66

Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Rsp
275
Gly
Leu
Met
Lys
Lys
355
ARla
Thr
Tyr
Ala
Lys

435
Pro

<2il> 452
<212> PRT
<213> Homo sapiens

<220>

C Met

100
Arg

Arg
Glu
Phe
Leu
184G
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
Val

420
Pro

o)

Pro

Ser

Ala
Leu
165
Trp
Pro
Asp
Tyr
ASn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Giu
Thr
405
Asp

Pro

r Thr

<223> mature HuPHZO0

<400> 66

Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu
Val

Met

Leu

Giu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gin
Ser
Glu
375
Leu
Ser
Cys
Glu

Ser
455

36-487

Thr
Tyz
Asn
260
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
380
Lys
Glu
Cys

Ile

Thr -

440

Leu
105
Arg
Val
Ala
Iie
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

PCT/ USZ%QIQOGS@‘S

30

G2
b O
"

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

Asp

Glu

Gln
Gln
155
Leu
Prec
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
3385
Lys
Gly

Pro

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

Val

Gln

<
il
o

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

Ile
445

lie
110
Lys
Val
Glu
Leu
Tyxr
150
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leau
Val
Gly
350
Asn
Val
Phe
Val
Ile

430
Phe

Leu
175
Asn
Glu
&la
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyxr
Lys
415
Bsp

Tyxr

Leu
Ala
160
Arg
His
Ile
Leau
Thy
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Giy
Cys
400
Asp
Ala

Asn



Leu
Ala
Leu
Thr
Pro
85

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser
Thr

Phe

Ala

Asn
Trp
Asp
Gly
Tyr
Lys
Fhe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
219
Pra
Tyr
Asp
Thr
Phe
250
Thr
Tyr
Ala
aAry
Phe
370
Pro
Cys
Asp

Leu

Ser
450

Pl}e
Asn
Met
35

Gln
Ile
Ile
Tyx
Trp
115
Asrn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Als
Lys

435
Pro

Arg
BRla
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
Val
420

Pro

Ser

Ala
Pro
Leu
Val
Ser
Leu
85

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

Pro

Pro
Ser
Phe
Thr
Ile
7C

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Iie
Ser
Asn
Leu
Asp
340
Leu

Val

Met

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asnh
Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

Cys

Glu

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leau
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Iie

Thr
440

ile
Cys
25

Ile
Tyxr
Val
Leu
Leu
1G5
Arg
Val
Ala
ile
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ela

425
Glu

PCTIUSZWQIOGBSM

31

Pro

1.0
L0

Leu
Gly
val
Thy
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gin
Ala
250
Phe
Ser
Ala
Lys
Tyx
330
Cys
Tyr
Gly
Phe
Giu
410

Asp

Glu

Asn
Gly
Ser
hsp
Val
75

Lys
Met
Trp
Gln
Gln
15%
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys

Gly

Pro

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

Val

Gin

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Giu
285
Tle
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Phe

Asp G

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Giua
Leu
Tyr
180
Val
Thr
Ala
Ser
Arg
276
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

430
Phe

Asn
Tyr
Ile
Asp

95
Asp

Gln
Lys
Leu

175
Asn

Ala
Ria
Lys
255
Ile
Val
Ile
Leu
Thr
338
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Trp
Pro
Ala
Tyr
Pre
8¢

Ile
Trp
Val
L.eu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn



PCTIUS 9/006501
o ®

82

<210> &7

<211> 450

<212> PRY

<213> Heomo sapiens

<220>
<223> mature HuPHZ0 36-485

<400> 67
Leu Asn Phe Arg Ala Pro Fro Val Ile Pro
1 5 10
Ala Trp Asn Alas Pro Ser Glu Phe Cys Len
20 25
Leu Asp Met Ser Leu Phe Ser Phe [le Gly
35 40
Thr Gly Gln Gly Val Thr Ile Phe Tyr Val
50 - 55
Bro Tyr Ile Asp Ser Ile Thr Gly Val Thr
65 70
Gin Lys Ile Ser Leu Gln Asp His Leu Asp
g5 90
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly
100 105
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn
115 120
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln
130 135
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys
145 150
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys
165 170
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe
180 185
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser
195 200
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp
210 215
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln
225 230
Leu Tyr Val Arg Asn Arg Val Arg Gilu Ala
245 250
Pro Asp Ala Lys Ser Pro Leu Prc Val Phe
260 265
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser
275 280
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala
290 295
Gly Thr Leu Ser Ile Met Arg Ser Met Lys
308 3140
Asn Tyr Met Glu Thr Ile Leu Asn Fro Tyr
325 330
Ala Ala Lys Met Cys Ser Gln Val Leu Cys
340 345
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr
355 366
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Sexr
235
lie
Ala
Gln
Serx
Ser
315
Tle
Gln

Leu

Lys

Lys
Pro
Arg
Asn
Ala
Rla
Lys
Gln
140
Glu
Gly
Asp
Phe
Gilu
220
Pre
Arg
Tyr
Asp

~

Gly
300
Cys
Ile
Glu
His

Phe

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Lew
Asn
Gin
Leu

365
Thr

Phe

Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
Val

Glu

Tyr
180
Val
Thr
Ala
ser
Arg
270
Leu
Val
Leu
Vail
Gly
350

Asn

Val

Leu
15

Glu
Asn
Tyr
Ile
Asp
Asp
Asp
Gln
Lys
Leu
17%
Asn
Giu
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
335
Val

Pro

Arg

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Iie
Val
Tye
Trp
Asp
320
Leu
Cys
Asp

Gly



Lys
385
Ser
Thr
Fhe

Ala

<Z10>
<Z211>
<212>
<213>

370
Pro

Cys
Asp
Leu

Ser
450

<220>

<223>

<400>

68
449
PRT
Homo sapiens

68

Thr
Tvr
Ala

Lys
435

Leu Asn Phe

1
Ala

Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu

Pro

Phe

Trp
Asp
Gly
50

Tyzr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr

Asp

Thr

Asn
Mel
35

Gln
Ile
Iie
Tvyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala

Asp
275

Leu
Ser
Val

420
Pro

Arqg
Rla
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
igo
Lys
Asp
Ile
Arg
Lys

260
Gln

Thr
405
Asp

Pro

Mature HuPH20

Rla
5

Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
leb
Trp
Pro
Asp
Tyr
Asn
245

Ser

Val

Asp
390
Leu
Val

Met

375
Leu

Ser
Cys

Glu

36-484

Pro
Sar
Phe
Thr
Ile
70

Gln
Vai
Thr
Iie
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg

Pro

Leu

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val

Leu

Lys

lie

Thr
440

Vail
Phe
Phe
49

Phe
Gly
Eis
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg

Pro

Phe
280

Iie
Cys
25

Ile
Tyr
Val
Leun
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
Val

265
Leu

PCT/ US@SIOOSSO‘!

Glu
410
Asp

Glu

Pro
16

Leu
Gly
Val
Thr
Asyp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250

Phe

Ser

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Tie
Ala

Gln

380
Glu

Ala
Val

Gln

Val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg

Tyr

Rsp

Lys E

Asp
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Giy
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val

Thx

Glu
285

Val
Ile

430
Phe

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg

270
Leu

Tyr
Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Iie
Asp
a5

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lvs
255
lie

Val

Cys
400
Asp
Ala

Asn

Trp
Fro
Ala
Tyz
Pro
80

Ile
Trp
Val
Leu
Ala
180
Arg
His
Iie
Leu
Thr
240
Ile

Val

Tyr



Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser
Thr

Phe

Ala

<210>
<211>
<21i2>
<213>

Arg
Phe
370
Pro
Cys
Asp

Leu

<220

<223>

<400>

€9
448
PRT
Homo sapiens

69

Gly
Leu

Met

Thr
Tyr
Ala

Lys
435

Leu Asn Phe

1
Ala

Leu
Thr
Pro
&5

Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

His

Trp
Asp
Gly
56

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys

Asn

Tyr

Asn
Met
35

Gln
Ile
Ile
Tyr
Tre
115
Asn
Thr
Asp
His

Lys

Glu
Ser
Glu
Met
340
Asn
Ile
Len
Ser
Val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu

180
Lys

Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Mature HuPHZ20

Ala
5
Pro
Leu
Val
Ser
Leu
g5
Pro
Pro
Ser
Ala
Leu
165
Trp

Pro

Val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu

Val

Met

Leu
Gln
Ser
Glu
375
Leu
Ser
Cys

Glu

36-483

Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly

Gly

Pro
Glu
Ser
Ile

55
Thr

Asp,

Asp
Trp
Glu
135
Glu
Glu
Tyr

Tyr

Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Ile

Thr
440

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr

Asn

Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

ile
Cys
25

Ile
Tyxr
Val
Leu
Leu
105
Arg
Val
Ala
ile
Leu

185
Gly

PCT/ USZ&QQIGGSSM

84
Ala

Lys
Tyr
330
Cys
Tyr
Gly
Phe
Giu
410
Asp

Glu

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Glin
Lys
Lys
170
Phe

Ser

Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys

Gly

Pro

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu

Pro

Cys

Gly
3100

Cys
Ile
Glu
His
Phe
380
Glu
Blia

Val

Gln

Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp

Phe

Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
12%
Asn
Phe
Lvys
Cys

Asn

Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

£30
FPhe

Phe
Asp
Ile
Gly
Gly
Lys
Tle
110
Liys
Val
Gla
Leu
Tyx

1580
Val

Tie
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys
415

Asp

Tyr

Leu
15

Glu
Asn
Tyr
Iie
Asp
Asp
Asp
Gln
Lys
Leu
175

Asn

Glu

Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His

ile



B
bl
i}

Tyr
225
Leu

Phe
Thy
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser

Thr

Phe

Arg
210
Pro
Tyzr
Asp
Thr
Phe

2906
Thr

Arg
Phe
370
Pro
Cys
Asp

Leu

<210> 706
<211> 44

<212>
<213>

<220>

<223>

<400> 70

Leu
1
Ala
Leu
Thr
Preo
65
Glin
Thr

Glu

Asn
Trp
Asp
Gly
50

Tyr
Lys

Phe

Glu

195
Asn

Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

7

PRT
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr

Trp
115

Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asnh
Ile
Leu
Ser
Val

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met

100
Arg

Asn
245
Ser
val
Thz
Iie
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Mature HuPB20

Ala
5
Pro
Leu
Val
Ser
Leu

85

Pro

Pro

Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
350
Leu

Val

Met

Ser

215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Giu
375
Leu
Ser

Cys

Glu

36-482

Ser
Phe
Thr
Ile
70

Gln

Val

Thr

Pro
Glu
Ser
Iie
55

Thr
Asp

Asp

Trp

200
rp

Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
ile

Thr
440

Val
Phe
Phe
40

Phe
Gly
His
Asn

Ala
120

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

425
Glu

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu

105
Arg

Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
414G
Asp

Glu

Pro
10

Leu
Gly
Val
Thr
Asp
Gly

Asn

PCT!/ US%Q91006501

Sexr
235
Ile
Ala
Gin
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
3495
Lys
Gly

Pro

Asn
Gly
Ser
Asp
Val
75

Lys

Met

Trp

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

Val

Gin

Val
Lys
Pro
Arg
60

Asn
Ala
Ala

Lys

Val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Tle
445

Pro
Phe
Arg
15

Leu
Gly
Lys

Val

Pro
12%

Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

430
Phe

Phe
Asp
Ile
Gly
Gly
Lys
Tle

1190
Lys

Ala
Lys
255
Ile
Vail
Ile
Leau
Thr
335
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
15

Glu
Asn
Tyr
Tle
Asp
Asp

Asp

Leuw
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Asn

Trp
Pro
Ala
Tyx
Pro
80

Ile
Trp

Val



Tyr
Ser
145
Gly
Fro
His
Lys
Tyr
225

Leuy

Pro

Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
3835
Ser

Thr

Phe

Lys
130
Leu
Lys
Asn
Tyr
Arg

210
Pro

Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp

Leu

<210> 71
<211> 44

<212>
<213>»

<220>

<223>

<400> 71
Leu Asn Phe

1

Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

6

FRT
Homo sapiens

Rla Trp Asn

Leu Asp Met

35

Thr Gly Gln

Arg
Glu
Fhe
Leu
180
Tys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
3440
Asn
Ile
Leu
Ser
Val

420
Pro

Arg
Ala
20

Ser

Gly

Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Iie
Thr
325
Cys
Trp
Gln
Glu
Thr
495
Asp

Pro

Mature HuPH20

Ria
5
Pro

Leu

Val

Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu

Val

Met

Glu
135
Glu
Glua
Tyxr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
285
Arg
Leu
Gin
Ser
Glu
375
Leu
Ser

Cys

Glu

36-481

Pro

Ser

Phe

Thr

Fro

Glu

Ser

Ile

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

Thr
440

Val
Phe
Phe

40
Phe

Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
Val
265
Teu
Gly
Met

Pro

Ala

.PCTI USZ&QQIOOGSM

86
Gin

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

410
Asp

425 -

Glu

Ile
Cys
25

Iile

Tyr

Glu

Pro
10

Len
Gly

Val

Gin
Gln
i55
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys
Gly

Pro

Asrn
Gly
Ser

Asp

Gln
140
Glu
Gly
Asp
Phe
Giu
220
Pro
Arg
Tvr
Asp
Gly
300
Cys
Ile
Gilu
His
Phe
380
Glu
Ala
Val

Gln

Val
Lys
Pro

Arg

Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thy
Glu
285
Ile
Leyu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Pro
Phe
Arg

45
Leu

Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leau
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

430
Phe

Phe
Asp
Ile

Gly

Gln
Lys
Leu
175
Asn
Glu
Ala

Ala

Lys

- 255

ile
Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leuy
15

Glu
Asn

Tyr

Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Iie
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Tzp
Pro
Ala

Tyr



Pro
65

Gln
Thr
Glu
Tyr
Serx
145
Gly
Pro
His
Lys
Tyx
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala

Tle

Asn

50
Tyr

Lys
Phe
Glu
Lys
130

Leu

Lys

‘Asn

Tyr
Argy
210
Pro
Tyr
Asp
Thr
Phe
280
Thr
Tyr
Rla

Arg

Phe

© 370

Lys
385
Ser
Thr

Phe

Pro
Cys
Asp

Leu

<210> 12
<211> 44

<212>
<213>

<220>

<223>

Ile
Ile
Tyrxr
Trp

115
Asn

His
Lys
185
Asn
Ser
Val
Bia
Asp
275
Gly
Leu
Met

Lys

Lys
355

Ala I

Thr
Tyr
Ala

Lys
43%

5

PRT
Homo sapiens

Asp
Ser
Met
160
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gin
Giu
Ser
Glu
Met

340
Asn

Leu
Ser
Val

420
Pro

Ser
Leu
85

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

Sexr

Val

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu

Val

Met

55
Thr

Asp
Asp
Tre
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
285
Arg
Leu
Gln
Ser
Giu
375
Leu
Ser
Cys

Glu

Mature HuPH2( 36-480

Gly
His
Asn
Ala

120
Leu

Asn
200
Trp

Thr

Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Iie

Thr
440

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

425
Glu

PCTIUS%‘?QI@0650‘!

87

Thr
Asp
gt

Gly
Asn
Gin
Lys
Lys
170
Phe

Ser

Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Val
75

Lys
Met
Trp
Gln
Gin
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Als
Gln
Serx
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys
Gly

Fro

&0
Asn

RAla
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
360
Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

Gln

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

Cys

Tle
445

Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
i%0
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

430
Phe

Ile
Asp
85

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

415
Bsp

Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyx
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala




<400 72

Leu
i
Ala
Leu
Thy
Pro

&5

Gln
Thr
Giu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser

Thr

Phe

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210

Pro

Tyzr

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

Asp

Leu

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn

Ser

Val

&la
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys

Arg
Ala
26

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

340
Asn

Ser

Val
420
Pro

Ala
Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Fro
Asp
Tyr
Asn

245
Ser

Val

Thr

Thr
325
Cys
Trp
Gin
Giu
Thr
405
Asp

Pro

Pro
Ser
Phe
Thr
Ile
10

Gln
Val
Thr
Iia
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Iie
Ser
Asn
Leu
Asp
390
Leu

Val

Met

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyx
Ser
215

Asn

Val

Leu
Lys
Ala
295
Arg
Leu
Gin
Ser
Glu
378
Leu
Ser

Cys

Giu

Val
Phe
Phe

40
Phe

Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr

Arg

Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Giu
Cys
Ile

Thxr

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Aryg
Val
Ala
Ile
Leu
i85
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Glin
Lys
Ala

425
Glu

88 -

‘Pro
10
Leu
Gly
Val
Thr
Asp
Gly
Asn
Gin
Lys
Lys
170
Phe

Ser

Gin
Ala

250
Phe

Ser
Ala
Lys
Tyr
336
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gin
155
Leu
Pfo
Cys
Asn
Ser
235
Ile
Ala
Gin
Ser
Ser
315
Tie
Gln
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Thr
Asp
Asp
Trp
Glu
135
Glu
Giu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
285
Arg
Leu
Gln
Ser
Glu
375

Leu

Ser

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
126
Leu
Lys
Thr
Tyr
Asn

200
Trp

Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu

Cys

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

PCTIU828591006501
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Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gin
Lys
Lys
170
Phe
Sex
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Giu
410

Asn
Gly
Ser
Asp
Val
75

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

395
Lys

Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyxr
Asp
Gly
3406
Cys
Ile
Glu
His
Phe
380
Glu

Ala

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Iie
Leu
Asn
Gln
Leu
385
Thr
Lys

hsp

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
180
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val

Phe

Val

Leu
15

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

Lys
415

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp
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Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala

420

Phe Leu Lys Pro Pro Met Glu

<210> 78
<2il> 43
<212> PR

435

8
T

<213> Homo sapiens

<220

<223> Mature HuPH20

<400> 78

Leu Asn
1
Ala Trp

Leu Asp

Thr Gly
50

Pro Tyr

65

Gln Lys

Thr Phe
Glu Glu

Tyr Lys
130

Ser Leu

145

Gly Lys

Pro Asn
His Tyr

Lys Arg
210G

Tyr Pro

225

Leu Tyr

Pro Asp
Phe Thr

Thr Phe
290

Gly Thr

305

Asn Tyx

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Livs

185
Asn

Ala
Asp
275
Gly

Leu

Met

Arg
Ala
20

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

Ser

Glu

Ala
5
Pro
L.eu
Val
Ser
L.eu
85
Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr

Asn

245
Sex

Val
Thr
Ile

Thr
325

36-473

Pro
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr

150
Val

Pro
Leu
Val
Met

310
Ile

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Giu
Tyr
Tyr
Seyr
215

Asn

Val

Leun
Lys
Ala
295
Arg

Leu

Val 1

Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr

Arg

Pro
Phe
280
Leu

Ser

Asn

425

Cys
25

Ile
Tyr
Val
Leu
Leu
105
brg
Val
Ala
Tle
Leu
185
Giy
Leu
Gin
Giu
Val
265
Leu
Gly

Met

Pro

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln

Rla

250
Phe

Ser
Ala
Lys

Tyr
336

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gin
Ser
Ser

315
ile

Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220

Pro

ATg

Tyr
Asp
Gly
300
Cys

Ile

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser

Val

Val

Thr
Giu
285
Ile

Leu

Asn

430

Phe
Asp
30

ile
Gly
Gly
Lys
Ile
110
Lys

Val

Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val

Leu

Val

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys

255
Ile

Val
Ile
Len

Thr
335

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leun
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp

320
Leu



Ala
Ile
Asn
Lys
385
Ser

Thr

Phe

<210>
<211>
<Z212>
<213>

Ala
Arg
Phe
370

Pro

Cys

Leu

<220>

<223

<400> 80

Leu
1
Ala
Leu
Thr
Pro
65
Gln

Thr

" Giu

Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225

Leu

Pro

Asn
Trp
Asp
Gly
50

Tyxr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyx
Arg
210
Pro

Tyr

Asp

80
437
PRT
Homo sapiens

Lys
Lys
355
Ala
Thr

Tyr

Lys
435

Phe
Asn
Met
35

Gln
Ile
Iie
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser

Val

Ala

Leu
Ser
Val

420
Pro

Arg
Ala
20

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

Arg

Lys

Cys
Trp
Gln
Glu
Thr
405

Asp

Pro

Mature HuPH20

Ala
5
Pro
Leu
Val
Sex
Leu
85
Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyxr
Asn

245
Ser

Ser Gln

Asn Ser

Leu Glu
375

Asp Leu

350

Leu Ser

VYal Cys

Met

36-472

Fro Pro
Ser Glu
Phe Ser

Thr Ile
55

Ile Thr

70

Gin Asp

Val Asp
Thr Trp

Ile Glu
135

Thr Giu

150

Val Glu

Gly Tyr

Gly Tyr

Leu Ser
215

Leu Asn

230

Arg Val

Pro Leu

Val
Ser
360
Lys
Glu
Cys

Ile

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
260
Trp
Thx
Arg

Pro

Leu
345
Asp
Gly
Gln
Lys

Ala
425

Iie
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leeu
185
Gly
Leu
Gin

Glu

Val

PCT/ U8239109650’§
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Cys
Tyr
Gly
Phe
Glu

410
Asp

Pro
10

Leu
Gly
Val
Thr
Asp
90

Gly
hsn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala

250
Phe

Gln
Leu
Lys
Ser
395
Lys

Gly

Asn
Gly
Ser
Asp
Val
75

Lys

Met

Trp I

Gln
Glin
165
Leu
Pro
Cys
Asn
Ser
235
Ile

Ala

Glu
His
Phe
380
Glu

Bla

Val

Pro
Arg
60

Asn

Ala

Ala

Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro

Arg

Tyr

Gin G

Leu
365
Thx
Lys
Asp

Cys

Pro
Phe
Arg
45

Len
Gly
Lys
Val
Pro
125
Bsn
Phe
Lys
Cys
Asn
205
Ser
Val

Val

Thr

Asn
Val
Phe
Val

Ile
43¢

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyt
190
Val
Thy
Ala

Ser

Arg

Val
Pro
Arg
Tyr
Lys

415
Asp

Leu
15

Glu
Asn
Tyr
Iie
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys

255
Iie

Cys
Asp
Gly
Cys
400

Asp

Ala

Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Iie
Leu
Thr
240
ile

Val



Phe
Thr
Gly
305

Asn

Ala

Asn
Lys
385
Ser

Thr

Phe

‘Phe

370
Pro

Cys
Asp

Leu

<210> 81

<211>
<212>
<213>

<220>

<223>

<400> 81

Leun
1
Ala
Leu
Thr
Pre
&5
Gln
Thr
Glu
Tyr
Ser
145
Gly

Pro

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys

Asn

Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

436
PRT
Homo sapiens

Fhe
Asn
Met
35

Gin
Iie
Iis
Tyr
Trp
115
Asn
Thr
Asp

His

260
Gin

Giu
Ser
Glu
Met
340
Asn
Iie
Leu
Ser
Val

420
Pro

Arg
ARla
20

Ser
Gly
Asp
Ser
Met:
100
Arg
Arg
Glu

Phe

Leu
180

Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Mature HuPH20

Ala
5
Pro
Leu
Val
Ser
L.eu
85
Pro
Pro
Ser
Ala
Leu

165
Trp

[
1:]
=

Val
Met
310
ile

Ser

Asn 5

Leu
Asp
3496
Leu

Val

Glu
375
Leu

Ser

Cys

36-471

Pro
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Iie
Thr
15¢

Val

Gly

Pro
Glu
Ser
Ile
Thr
Asp
Asp
Trp
Glu
135
Glu

Glu

Tyr

Phe
280
Leu
Ser
Asn
Val
Sex
360
Lys
Glu
Cys

lie

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr

Tyr

Pro
Lieu
345
Asp
Gly
Gln

Lys

Ala
425

ile
Cys
25

Ile
Tyr
Val
Leu
Len
105
Arg
Val
Ala
Ile

Leu
185

Lys
Tyx
330
Cys
Tyr
Gly
Phe
Glu

410
Asp

Pro
10

Leu
Gly
Val
Thr
Asp
890

Gly
Asn
Gln
Lys
Lys

170
Phe

Ser
Ser
315
Tle
Gln
Leu
Lys
Ser
395
Lys

Gly

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gin
Gln
155

Leu

Pro

1y Asp

Gly
300
Cys
Ile
Glu
His
Phe
3890
Giu
Ala

Val

Val
Lys
Pro
Aryg
Asn
Ala
Ala
Lys
Gln
140
Glu

Gly

Asp

Glu
285
Ile

Leu
Asn
Gln
Leu
365
Thx
Lys
Asp

Cys

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Fhe
Lys

Cys

270
Eetl

Val
Leu
Val
Gly
359
Asn
Val
Phe

Val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
ile
110
Lys
Val
Giu

Leu

Tyr
130

Val
Ile
Leu
Thr
335
Val
Pra
ATy
Tyr
Lys

415
Asp

Leu
15

Glu
Asn
Tyr
Ile
Asp
Asp
Asp
Gln
Lys
Leu

175
Asn

9/006501

Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Trp

Pro

Ala

Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg

His



}9/006501

99

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile
185 200 205
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu
210 215 220
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val RAla Ala Thr
225 230 235 240
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile
245 250 255
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val
260 265 270
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr
275 280 285
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp
250 295 300
Gly Thr TLeu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp
305 310 315 320
Asn Tyr Met Glu Thr Ile Leu Asn Pre Tyr Ile Tle Asn Val Thr Leu
325 330 335
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys
340 345 330
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp
355 360 365
Asn Phe Ala Tle Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly
370 375 380
Lys Pro Thr Leu Giu Asp Leu Glu Gln Phe Sexr Glu Lys Phe Tyr Cys
385 380 395 400
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp
405 410 415
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala
420 425 430
Phe Leu Lys Pro
435

<210> 82

<211> 435

<Z212> PRT

<213> Home sapiens

<220
223> Mature HuPHZ20 36-47C

<400> B2
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp
1 5 10 15
Rla 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 FPhe Ile Gly Ser Pro Arg Ile Asn ARla
35 40 45
Thr Gly Gln Gly Val Thr Tle Phe Tyr Val Asp Brg Leu Gly Tyr Tyr
50 55 60
Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro
65 70 75 BG
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys BAla Lys Lys Asp Ile
8% 90 95
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp
100 105 110
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val



Tyr Lys RAsn Arg Ber
130
Ser Leu Thr Glu Ala

145

Gly Lys Asp Phe Leu

165

Pro Asn His Leu Trp

i8C

His Tyr Lys Lys Pro

185

Lys Arg Asn Asp Asp
210 ’
Tyr Pro Ser Ile Tyr

225

Leu Tyr Val Arg Asn

245

Pro Asp Ala Lys Ser

260

Phe Thr Asp Gln Val

2175

Thr Phe Gly Glu Thr
290
Gly Thr Leu Zer Ile

305

Asn Tyr Met Glu Thr

325

Ala Ala Lys Met Cys

340

Ile Arg Lys Asn Trp

355

Asn Phe Ala Ile Gin
370
Lys Pro Thr Leu Glu

385

Ser Cys Tyr Ser Thr

405

Thr Asp Ala Val Asp

420

Phe Leu Lys

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

<220>
<223>

<400>

435

83

434

PRT

Homo sapiens

Mature HuPHZO

83

Leu Asn Phe Arg Ala

1

5

Ala Trp Asn Ala Pro

20

Leu Asp Met Ser Leu

35

Iile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Prao
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
380
Leu

Val

Gly
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
285
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

Cys

36-46%

Pro

Ser

Phe

Pro

Glu

Ser

120
Leu

Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Ile

Val

Phe

PCT/ US289/006561

100
Val Gln
Ala Lys
Ile Lys

Leu Phe
185
Gly Ser

Leu Trp
Gln Gln

Glu Ala
250

Val Phe

265

Leu Ser

Gly Ala
Met Lys

Pro Tyr
330
Leu Cys
345
Asp Tyr

Gly Gly
Gln Phe
Lys Glu

410

Ala RAsp
425

Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys

Gly

. Gin

140
Glu

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

Ala

Val

Ile Pro Asn Val

10

Cys Leu Gly Lys

25

Phe Ile Gly Ser Pro

40

125
Asn

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

Cys

Pro

Phe

Yal
Glu
Leu
Tvr
180
Val
Thy
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe

Val

Ile
430

Phe

Gln

Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Ile
Leau
Thz
335
Val
Pro
Arg
Tyr
Lys

415
Asp

Leu
15

Leu
Ala
160
Arg
His

Ile

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

Ala

Trp

Asp Glu Pro

30

Arg Ile Asn Ala

45



Thr
Pro
Gln
Thr
Glu
Tyr
Ser

145
Gly

His
Lys
Tyr
225
Leu
Fro
Phe
Thr
Gly
30%
Asn
Bla
Ile
Asn
Lys
ags
Ser

Thr

Phe

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

Leu

<210> B4

<211>
<212>
<213>

<220>

Glin
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

433
PRT
Homo sapiens

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

Glu

Met
340

Asn T

Ile

Leu

Ser

Val
420

Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
lile
Thr

325
Cys

Gin
Glu
Thr

405
Asp

Thr Il

Tle Th

70
Gln

Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leuw
Asp
390

Leu

Val

Asp
Asp
Trp
Gilu
135
Glu
Glu
Tyr
Tyr
Ser
215

Asn

Val

Lys
Ala
285
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

Cys

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp

Thz

Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Ile

101

Tyr
Val
Leu
Leu
105
Arg
Yal
Ala
Iie
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys

Ala
425

Val
Thr
Rsp
90

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

Ser

Bla

Phe

Glu
410
Asp

Asp

Val
75

Lys
Met
Trp
Gin
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385

Lys

Gly

Arg
50

Asn
Ala
hla
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyx
Asp
Gly
300
Cys
Tle
Glu
His
Phe
380
Glu

Alz

Val

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

Asp

Cys

Giy
Gly
Lys
Tie
110
Lys
Val
Glu
Leu
Tyr

180
Val

Arg
270
Len
Val
Leu
Val
Gly
350
Asn
Val
Phe

Val

Ile
430

Tyr
Ile
Asp
Asp
Asp
Gin
Lys
Leu
175
Asn
Glua
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thzr
335
Val
Pro
Arg
Tyr
Lys

415
Asp

Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Iile
Leu
Thr
24¢
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala



<223> Mature HuPH20

<400> 84
Leu Asn Phe Arg Ala
1 5
Ala Trp Asn Ala Pro
20
Leu Asp Met Ser Leu
35
Thr Gly Gln Gly Val
50
Pro Tyr Ile Asp Ser
65
Gln Lys Ile Ser Leu
85
Thr Phe Tyr Met Pro
100
Glu Glu Trp Arg Pro

Tyr Lvys Asn Arg Ser
130
Ser Leu Thr Glu Ala
145
Gly Lys Asp Phe Leu
165
Pro Asn His Leu Trp
180
His Tyr Lys Lys Pro
185
Lys Arg Asn Asgp Asp
210
Tyr Pro Ser Ile Tyr
225
Leu Tyr Val Arg Asn
245
Pro Asp Ala Lys Ser
260
Phe Thr Asp Gln Val
275
Thr Phe Gly Glu Thr
280
Gly Thr Leu Ser Ile
305
Asn Tyr Met Glu Thr
32%
Ala Ala Lys Met Cys
340
Ile Arg Lys Asn Trp
355
Asn Phe Ala Ilie Gln
370
Lys Pro Thr Leu Glu
385
Ser Cys Tyr Ser Thr
405
Thr Asp Ala Val Asp
420

36-4€8

Pro
Ser
Phe
Thx

ile
TG

Gln
Val

Thr

ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
316
Ile
Ser
Asn
Leu
Asp
390

Leu

Val

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn

Val

Leu

Ser
Glu
375
Leu
Ser

Cys

Val
Phe
Phe
40

Phe
Gly
His
Asn

Ala
120

Leu
Lys
Thr
Tyxy
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Ile

102

Ile
Cys
25

Ile
Tyrx
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
i85
Gly
Leu
Gln
Giu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys

Ala
425

Pro
i¢

Leu
Gly
Val
Thr
Asp

Gly

Asn

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

410
Asp

PCTiUS%QQIGGSSM

Asn
Gly
Ser
Asp
Val
75

Lys

Met

Trp

Gin
Gln
185
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
31%
Ile
Gln
Leu
Lys
Ser
385

Lys

Gly

Val
Lys
Pro
Arg
Asn
Ala

Ala

Gln
140
Gliu
Gly
Asp
Phe
Glu
220
Pro
Bryg
Tvyr
Asp
Gly
300
Cys
Tie
Glu
His
Phe
380
Glu
Ala

Val

Pro
Phe
Arg
45

Leu
Gly
Lys
Val

Pro
125

Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Giu
285
Iie
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Cys

Phe
Asp

30
Ile

Ile
110
Lys
Val
Glu
Leu
Tyr
180
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe

Val

Ile
430

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp

Asp

Leu
175
Asn
Glu
Ala
Ala
Lys

255
Ile

Leu
Thr
335
Val
Pro
Arg
Tyy
Lys

415
Asp

Trp
Pro
Rla
Tyr
50
Ile

Trp

Val

Leu
Ala
160
Arg

His

Leu
Thr
240
Tle
Val
Tyz
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala



Phe

<210> BS

<211> 432

<212> ERT

<213> Homo sapiens

220>
<223> Mature HuPHZ20

<4Q0> B5S
Leu Asn Phe Arg Ala
1 5
Ala Trp Asn Ala Pro
20
Leu Asp Met Ser Leu
35
Thr Gly Gln Gly Val
50
Pro Tyr Ile Asp Ser
65
Gln Lys Ile Ser Leu
85
Thr Phe Tyr Met Pro
100
Glu Glu Trp Arg Pro
115
Tyr Lys Asn Arg Ser
130
Ser Leu Thr Glu Ala
145
Gly Lys Asp Phe Leu
165
Pro Asn His Leu Trp
180
His Tyr Lys Lys Pro
195
Lys Arg Asn Asp Asp

Tyr Pro Ser Ile Tyr
225
Leu Tyr Val Arg Asn
245
Pro Asp Ala Lys Ser
260
Phe Thr Asp Gln Val
275
Thr Phe Gly Glu Thr
290
Giy Thr Leu Ser Ile
309
Asn Tyr Met Glu Thr
325
Ala Ala Lys Met Cys
340
Ile Arg Lys Asn Trp

36-467

Pro
Ser

Phe

Ile
70

Gln
Val
Thr
Ile
Thr
15G
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile

Ser

Asn

Fro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glua
Tyx
Tyr
Ser
215
Asn
Val
Leu
Lys
Alas
295
Arg
Leu

Gln

Ser

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn

Val

Ser

Pcwusgwemasm

103

Ile
Cys
25

ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gin
Glu
Val
265
Leu
Gly
Met
Pro
Leu

345
Asp

Pro
10

Leu
Gly
Val
Thr
Asp
90

Gly
Asn
Gin
Lys
Lys
170
Phe

Ser

Cys

Tyr

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Glin
155
Leu
Pro
Cys
Asn
Ser
235
1le
Ala
Gln
Ser
Ser
315
Ile
Gln

Leu

Val

Lys

Pro-

Arg
a0

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Iie
Giu

His

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Tle
Leu
Asn

Gln

Leu

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
186
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly

350
Asn

Leu
15

Glu
Asn
Tyr
Ile
Asp
85

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
fle
Leu
Thr
335
Val

Pro

Trp
Pro
Ala
Tyr
Pro
20

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu

Cys

Asp



ASh
Lys
385
Ser

Thr

Phrie
370
Pro

Cys

Asp

<210> B&
<211> 43

<212>
<2i3>

<220>

223>

<400> 86
Leu Asn Phe

1

1

PRT
Homo sapiens

Ala Trp Asn

Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro

Phe

Thr

Asp
Gly
50

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

Phe
2%0

Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp

275
Gly

pd
et
G
9]
t—'

Leu Glu
Ser Thr

Val Asp
420

Mature HuPH20

Arg Ala
5

Ala Pro

20

Ser Leu

Gly Val
Asp Ser

Ser Leu
85

Met Pro

10C

Arg Pro

Arg Ser
Glu Ala

Phe Leu
165

Leu Trp

180

Lys Pro

Asp Asp

Ile Tyr

Arg Asn
245

Lys Ser

260

Gin Val

Giu Thr

i Glu

375
Leu

Ser

Cys

36-466

Pro
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro

Leu

Val

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyxr
Tyr
Ser
215
Asn
Val
Leu

Lys

Ala
295

360

LyS
Glu
Cys

Ile

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe

280
Leu

Ala
425

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Glin
Glu
Val
265

Leu

Gly

Asp

Pro
i0

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe

Ser

Ala

PCTIUS%OQIOOG&'H

; Liys

Ser
3585
Lys

Gly

Asn
Gly
Sexr
Asp
Val
75

Lys
Met
Trp
GIn
Gin
155
Leu
Pro
Cys
Asn
Ser
235
Tie
Ala
Gln

Ser

Phe
380
Glu
Ala

Val

Val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gin
1490
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp

Gly
300

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
203
Sar
Val
Val
Thr
Glu

285
Ile

<3
ay
]

Phe
Val

Ile
430

Phe
Asp
Ile
Gly
Gly
Lys
ile
110
Lys
Val
Glu
Leu
Tyz
190
Val
Thr
Ala
Ser
Arg
270

Leu

Val

Lys

Asp

Leu
i5

Giu
Asn
Tyx
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
17%

Asn

Glu

Bla 1

Ala
Lys
255
ile
Val

Ile

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Aryg
His

Tle

Thx
240
Ile
Val
Tyr

Trp



Gly
2405
Asn
Ala
Ile
Asn
Lys
385

Ser

Thr

<210>
<211>
<Z212>
<213>

Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys

Asp

<220>

<223>

<400>

87

430
PRT
Homo sapiens

87

Leu
Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

Leu Asn Phe

1
Ala

Leu
Thr
Pro
65

Gin
Thr
Glu
Tyzr
Ser
145
Gly
Pro
His
Lys
Tyr

225
Leu

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210

Pro

Tyr

Asn
Met:
35

Gln
Ile
Iile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn

Ser

Vai

Ser
Glu
Met
340
Asn
Ile
Leu

Ser

Val
42¢

Arg
Ala
20

Ser
Gly
Asp
Ser
Mat
1006
Arg
Arg
Glu
Phe
Leu
180
Lys

Asp

Ile

Arg

Ile
Thr
325
Cys
Trp
Gln
Glu
Thr

405
Asp

Mature HuPH2O

Ala
Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr

Asn

Met
310C
Iie
Ser
Asn
Leu
Asp
390

Leu

Val

Arg
Leu
Gin
Ser
Gilu
3715
Leun

Ser

Cys

36-4865

Pro
Ser
Phe
Thxr
Ile
70

Gin
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu

230
Arg

Pro
Glu
Ser
Tie
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215

Asn

Val

Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Ile

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyzx
Asn
200
Trp
Thr

Arg

105

Met
Fro
Leu
345
Asp
Gly
Gin
Lys

Als
£25

Iie
Cys
zZ5

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
ile
Leu
185
Gly
Leu

Gln

Glu

Lys
Tyx
330
Cys
Tyr
Gly
Phe
Glu

410
Asp

Pro
i0

Leu
Gly
YVal
Thr
Asp
20

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln

Ala

PCT/ US%@SIOGSSM

Ser
315
Tie
Gln
Leu
Lys
Ser
385
Lys

Gly

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pxo
Cys
Asn
Ser

235
Ile

Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220

Pro

Arg

Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser

Val

Val

Leu
Val
Gily
350
Agn
Val
Phe

Val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala

Ser

Leu
Thx
335
Val
Pro
Arg
Tyr
Lys

415
BAsp

Leu
15

Glu
Asn
Tyr
Ile
Asp
Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala

Ala

Lys

Asp
az20
Leu
Cvys
Asp
Gly
Cys

400
hsp

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr

240
Ile



Pre Asp Ala Lys
260
Phe Thr Asp Gln Val

Thr Phe Gly Glu Thr
250
Gly Thr Leu Ser Ile
305
Asn Tyr Met Glu Thr
325
Ala Ala Lys Met Cys
340
Ile Arg Lys Asn Trp
355
Asn Phe Ala Ile GlIn
370
Lys Pro Thr Leu Glu
385
Ser Cys Tyr Sexr Thr
405
Thr Asp Ala Val Asp
420

<21G> 88

<211> 429

<212> PRT

<213> Homo sapiens

<220>
<223>» Mature BuPHZ20

<40(3> 88

Leu Asn Phe Arg Ala

i 5

Ala Trp Asn Ala Pro
20

Leu Asp Met Ser Leu

35
Thr Gly Gln Gly Val
506

Pro Tyr Ile Asp Ser

65

Gln Lys Ile Ser Leu

45

Thr Phe Tyr Met Pro
160

Glu Glu Trp Arg Pro

115
Tyr Lys Asn Arg Ser
130

Ser Leu Thr Gla Ala

145

Gly Lys Asp Phe Leu

165

Pro Asn His Leu Trp

180

Val
Met
310
Ile
Ser
Asn
Leu
Asp
390

Leu

Val

Leuw

Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

Cys

36-464

Pro

Ser

Thr
Ile
70

Gin
Val
Thr
Ile
Thr
15C
Val

Gly

Pro
Glu
Ser
ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu

Glu

Tyr

Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Ile

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr

Tyr

106

Yal
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Ala
425

Iie
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala

Ile

Leu
i85

250

Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu

410
Asp

Pro
Leu
Gly
Val
Thr
Asp
80

Gly
Asn
Gin
Lys
Lys

170
Phe

PCTIUSWQIGOBSO‘?

Ala
Gln
Ser
Ser
315
Tle
Gln
Leu
Lys
Ser
395
Lys

Gly

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155

Leu

Pro

Asp
Gly
300
Cys
ile
Giu
His

Phe

- 380

Glu
Ala

Val

Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
1490
Glu
Gly

Asp

Thr
Glu
285
Tie
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
FPhe
Lys

Cys

Arg
270
Leu
Val
Leu
Val

Gly
350
Asn
Val
FPhe

Val

Ile
430

Phe
Asp
30

Ile
Gly
Gly
Lys
Tie
110
Lys
Val
Giu

Leu

Tyr
190

=M
L0
w

1]

Ile
Leu
Thr
335
Val
Pro
Arg
Tyr

Lys
415

Leu
15

Glu
Asn
Tyx
Ile
Asp
Asp
Asp
Gln
Lys
Leu

17%
Asn

Asp

Trp
Pro
Ala
Tyr
Pro
Ile
Trp
Val
Leu
Ala
160
Arg

His



His Tyr Lys
185
Lys Arg Asn
210
Tyr Pro Ser
225
Leu Tyr Val

Pro Asp Ala

Phe Thr Asp
275
Thr Phe Gly
280
Gly Thr Leu
305
Asn Tyr Met

Ala Ala Lys

Ile Arg Lys
335
Asn Phe Ala
370
Lys Pro Thr
385
Ser Cys Tyr

Thr Asp Ala

<Z210> 8%
<211> 427
<212> PRT

Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu

Ser

Val
420

Fro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gin
Giu
Thr

405
Asp

<213> Homo sapiens

<220>

<223> Mature HuPH20

<440> 89

Leu Asn Phe
1

Ala Trp Asn

Leu Asp Met
35
Thr Gly Gin
56
Pro Tyr Iie
65
Gln Lys Ile

Thr Phe Tyr
Glu Glu Trp

115
Tyr Lys Asn

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg

Arg

Ala
5
Pro
Leu
Val
Sexr
Leu
85
Pro

Pro

Ser

Gly Tyr

Leu Ser
215

Leu Asn

230

Arg Val

Pro Leu
Leu Lys
Val Ala
295
Met Arg
310
Ile Leu
Ser Gln
Asn Serx
Leu Giu
375
Asp Leu
380

Leu Ser

Val Cys

36-462

Pro Pro
Ser Glu
Phe Ser
Thr Ile
55

Ile Thr
70

Gln Asp
Val Asp
Thr Trp

Ile Giu

Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Giu
Cys

Ile

Val
Phe
Phe

4G
Phe

Asn

Ala
120
Ley

PCT}’USZ@QIGOSSQ‘I

107

Gly
Leu
Gln
Glu
Val
265
Ley
Gly
Met
Pro
Leu
345
Asp
Gly
Gin
Lys

Ala
425

Ile
Cys
25

Iie
TyY
Val
Leu
Leu
105
Arg

Val

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

410
Asp

Pro
10

Leu
Gly
Val
Thr
Asp
Gly

Asn

Gln

Cys
Asn
Ser
235
Ile
Ala
Gln
Serxr
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys

Gly

Asn
Gly
Ser
Asp
Val
75

Lys
Met

Trp

Gin

Phe
Gliu

220
Pro

Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

Arg
Asn
Ala
Ala
Lys

Gln

Asn
205
Ser

Val

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

Cys

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Qro
125
Asn

Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val

Phe

Val

Phe
Asp
30

Ile
Gly
Gly
Lys
Tle
110
Lys

Val

Glu
Ala
Ala
Lys
255
Tle
Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyr

Lys
415

Leu
15

Glu
Asn
TYr
lie
Asp
Asp

Asp

Gln

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

400
Asp

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp

Val

Leu



Ber L

145
Gly

Pro
His
Lys
Tyr
225
Leu
Pre
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
- 385

Ser

Thr

Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
2980
Thr
Tyr
Ala
Arg
Phe
370
Pro

Cys

Asp

<210> 20
<211> 42
<212> PR

<213>

<220>

<223>

<400> 90

Leu
1
Ala
Leu

Thr

Pro
65

Asn
Trp
Asp-
Gly

50
Tyr

His
Lys
185
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

5
T

Phe
Asn
Met
35

Gln

Ile

Gln
Giu
Ser
Glu
Met
3490
Asn
Ile
Leu

Ser

Val
420

Arg
Ala
20

Ser

Gly

Asp

 Ala

Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val

Thr

Ile

Glu

Thr
405
Asp

Homo sapiens

Mature HuPHZ20

Ala
5
Pro
Leu

Val

Ser

Thr
150
Val
Gly
Gly
Leu
Leu
23C
Arg
Pro
Leu
Val
Met
31¢
Ile
Ser
Asn

Leu

Asp

‘380

Leu

Val

135
Glu

Glu
Tyr
Tyr
Sex
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

Cys

36-460

Pro

Ser

Phe

Thr

Ile
70

Ser

Iie
55
Thr

Thr
Tyz
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser

380
Lys

Cys

Ile

Val
Phe
Phe
40

Phe

Gly

PCTIUSZ&QQIQGSSM

108

Bla
Ile
Leu
185
Gly
Leu
Glin
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gin
Lys

Ala
425

Ile
Cys
25

Ile
Tyr

Val

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

410
Asp

Pro
16

Leu
Gly
Val

Thr

Gln

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

Gly

Asn
Gly
Ser
Asp

Val
75

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

Ala

Val
Lys
Pro
Arg

Asn

Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu
Asn

GIn

Leu

(¥
{.

Leu
Tyxr
180
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly

350
Asn

365

Thr
Lys

Asp

Pro
Phe
Arg
Leu

Gly

Val
Phe

Val

Phe
Asp
Ile
Gly

Gly

Glu
Ala
Ala
Lys
255
lie
Val
Ile
Leu
Thr
335
val
Pro
Arg

Tyr

Lys
415

Leu
15

Glu
Asn

Tyr

lle

Ala
160
Arg
His
ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cvys
Asp
Gly
Cys

400
Asp

Trp
Pro
Ala
Tyr

Pro
80



Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly

305
Asn

Ile
Asn
Lys
385

Ser

Thr

<210> 91

bLys
Phe
Glu
Lys
136
Leu
Lys
hsn
Ty
Arg
210
Pro
Tyr
Asp
Thr
Phe
290
Thx
Tyr
Ala
Arg
Phe
370
Pro

Cys

Asp

Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Bsp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr

Tyr

Ala

<211> 423
<212> PRT
<213> Homo sapiens

<220>
<223>» Mature HuPHZ{ 36-458

<400> 91

Ser
Met
1090
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
349
Asn
Ile
Leu

Ser

Val
420

Leu
8%

Pro
Pro
Ser
Ala
Leu
165
Trp
Ero
Asp
Tyr
Asn
245
Ser
Val
Thr
Iie
Thr
325
Cys
Trp
Gln
Glu
Thr

405
Asp

Gln
Val
Thr
Tle
Thx
150
Val
Giy
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
390

Leu

Val

Asp
Asp
Trp
Glu
135
Glu
Glu

Tyr

Ser
215
Asn
Vail
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu

Ser

Cys

His
Asn
Ala
12¢
Leu
Lvs
Thr
Tyx
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu

Cys

Ile

PCT/ US%&)SIOOGSN

109

Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gin
Giu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gin
nys

Ala
425

Asp
ag

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Als
259
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Rla
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser

385
Lys

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

Ala

Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thzr
Lys

Asp

Lys
Ile
110
Lys
Val
Glu

Len

Tyr-

180
Val

Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val

Phe

Val

Asp
g5

Asp
Asp
Gin
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys

255
Ile

Ile
Leu
Thr
338
Val
Pro
Arg

Tyr

Lys
415

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leq
Thr
240
Ile

Val

Leu Asn Phe Arg Bla Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp

1

5

10

15



Ala
Leu
Thr
Pro
a5

Gln
Thr
Giu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr

225
Leu

Thr
Gly
305

Asn

Ala

Ile
Asn
Lys
385

Sey

Thr

Trp
Asp
Gly
Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyxr
Asp
Thr
Phe
290G
Thx
Tyr

Bla

Arg
Phe
370
Pro

Cys

Asp

Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
11%
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

<210> 82
<211i> 421
<212> PRT

Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
2606
Gln
Glu
Ser
Glu

Met

3490
Asn

Iie
Leu
Ser

Val
420

Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Iie
Thr
325
Cys
Trp
Gln
Glu
Thr

405
Asp

Ser
Phe
Thr
lle
70

Gln
Val
Thr
Iie
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arqg
Pro
Leu
Val
Met
310
Tle

Ser

Asn
Leu
Asp
350

Leu

Val

Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyx
Ser
215
Asn
Val
Leu
Lys
Rla
285
Arg

L.eu

Gln

Ser
Glu
375
Len

Ser

Cys

Phe
Phe
49

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thx
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys

Glu

Cys

110

Cys
25

Ile
Tvr
Val
Leu
Len
105
Arg
Val
ARla
Ile
Leu
185
Gly
Leu
Glin
Glu
Val
265
Leu
Gly
Met
Pro

Leu

345
Asp

Gly
Gln

Lys

Leu
Gly
Val
Thr
Asp
20

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

Phe

Glu
410

PCT/ US?‘SQQIOOG&)’I

Gly
Sexr
Asp
Val
75

Lys
Mat
Trp
Glin
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile

Gln

Leu
Lys
Ser

385
Lys

Lys
Bro
Arg
60

Asn
Ala
Ala
Lys
Gin
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyx
Asp
Gly
300
Cys

Ile

Giu

Bis
Phe
380
Glu

Ala

Phe
Arg
45

Leu
Gly
Lys
va}
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Tle
Leu
Asn
Gln
Leu
365
Thr

Lys

Asp

Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val

Gly

350
Asn

Val
Phe

Val

Glu
Asn
Tyr
Ile
Asp
Asp
Asp
Gin
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Iie
Val
Ile
Leu
Thr
335
Val
Fro
Arg
Tyr

Lys
415

Pro
Ala
Tyxr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320

Leu

Cys

Asp
Gly
Cys

400
Asp



<213> Homo sapiens

<220>
<223> Mature HuPHZ0

<400> 92
Leuw Asn Phe Arg Ala
1 5
BAla Trp Asn Ala Pro
20
Leu Asp Met Ser Leu
35
Thr Gly Gln Gly Val
50
Pro Tyr Ile Asp Ser
65
Gln Lys Ile Ser Leu
85
Thr Phe Tyr Met Pro
100
Glu Glu Trp Arg Pro
115
Tyr Lys Asn Arg Ser
130
Ser Leu Thr Glu Ala
145
Gly Lys Asp Fhe Leu
165
Pro Asn His Leu Trp
180
tis Tyr Lys Lys Pro
1895
Lys Arg Asn Asp Asp
219
Tyr Pro Ser Ile Tyr
225
Leu Tyr Val Arg Asn
245
Pro Asp Ala Lys Ser
260
Phe Thr Asp Glpn Val
275
Thr Phe Gly Glu Thr
290
Gly Thr Leu Ser Ile
305
Asn Tyr Met Glu Thr
325
Ala Rla Lys Met Cys
3490
Ile RArg Lys Asn Trp
355
Asn Phe Ala Ile Gln
370
Lys Pro Thr Leu Glu
385
Ser Cys Tyr Ser Thr
4G5

36-456

Pro
Ser
Phe
Thr
Ile
0

Gln
Val
Thr
Iie
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp

390
Leu

Pro
Glu
Ser
Iie
Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375

Leu

Ser

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
1290
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Lau
Ser
Asn
Val
Ser
360
Lys
Glu

Cys

PCT/ US?&QSIGOGSO’?

111

ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Iie
Leu
185
Giy
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Pro
10

Leau
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe

Ser

Lys
Tyr
330
Cys
Tyz
Gly
Phe

Glu
4190

Val
75

Lys
Met
Trp
Gln
Gin
155
Leu

Pro

Cys

Asn

Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser

395
Lys

Val
Lys
Pro
Arag
60

Asn
Ala
Ala
Lys
Gln
140G
Glu
Gly
Asp
Phe
Glu
220
Fro
Arg
Tyr
Asp
Gly
3060
Cys
Tie
Glu
His
Phe
380
Glu

Ala

Pro
Phe
Arg

Leu

Val
Pro
1Z5
Asn
Bhe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Phe
Asp
Tle
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gily
350
Asn
Val

Phe

Val

Leu
is

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

Lys
415

Trp
Pro
Ala
Tyxr
Pro
BO

Iile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp



Thr Asp Ala Val Asp

<210> 93
<211> 41

<2iz>
C <213

<220>

223>

<400> 83
Leu Asn Phe

1

9

PRT
Homo sapiens

Ala Trp Asn

Leu
Thr
Pro
a5

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305

Asn

Ala

Lsp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys

Bsn

Tyr

‘Arg

210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr

Bla

Met
35

Gln
Ile
ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Bla
Asp
275
Gly
Leu

Met

Lys

420

Arg
Ala
20

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

Esp

Ile
Arg
Lys
260
Gin
Glu
Ser

Glu

Met
340

Mature HuPH20

Ala
Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp

Pro

Asp

Tyr
Asn
245
Ser
Val
Thr
Ile
Thr

325
Cys

36-454

Pro
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Len
Val
Met
310
Ile

Ser

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tvr

Ser
215

Asn
Val
Leu
Lys
Ala
295
Arg

Leu

Gin

Val
Fhe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser

Asn

val

112

Iie
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly

Leu

Gln
Glu
Val
265
Leu
Gly
Met

Pro

Leu
345

Pro
10

Leu
Gly
Val
Thr
Asp
a0

Gly
Asn
Gln
Lys
Lys
170
Phe

Ser

Trp

Gln
Ala
250
Phea
Ser
Ala
Lys
Tyr

330
Cys

PCTIUS%?QIOOGSM

Asn
Gly
Sexr
Bsp
Val
15

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

Ile

Gin

Val
Lys
Pro
Arg
&0

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp

Phe

Glu
220

Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile

Glu

Pro
Phe
Arg
45

Leu
Sy
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu

Asn

Gln

Phe
Asp
30

Ile
Giy
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
180

Val

Thx

Ala
Ser
Arg
270
Leu
Val
Leu

Val

Gly
350

Leu
15

Glu
Asn
Tyvr
Ile
Asp
a5

Asp
Asp
Gln
ys
Leu
175
Asn

Glu

Ala

Ala
Lys
255
lle
Val
Ile
Leu
Thr

335
Val

Trp
Preo
Ala
Tyr
Pro
80

Tie
Trp
Val
Leu
RAla
160
Arg
His
Ile
Leu
Thr
240
Ile

Val

320
Leau

Cys



Ile
Asn
Lys
385

Ser

Thr

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

Arqg
Phe
370
Pro

Cys

Asp

<220>

<Z223>

<400>

94

417
PRT
Homo sapiens

94

Lys
355
Ala
Thr
Tyr

Ala

Asn

Ile

Leun

Ser

Trp
Gln
Glu

Thr
405

Mature HuPH20

Leu Asn Phe Arg Ala

1
Ala

Leu
Thr
Pro
5

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leun
Pro

Phe

Thx

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp

Thr

Phe

Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185

Asn

Ser

Ala

Asp
275
Gly

Ala
20

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

Glu

5
Pro

Leu
Val
Sexr
Leu
85

Pro
Pro
Sex
Ala
Leu
165
Tryp
Pro
Asp
Tyr
Asn
245
Ser

Val

Thr

Asn
Leu
Asp

390
Len

Ser
Glu
375
Leu

Ser

36-452

P;o
Ser
Fhe
Thr
Ile

10
Gln

Thr
Tie
Thr
150
Val
Gly
Gly
Leu
Leuy
230
Arg
Pro

Leu

Val

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Giu
Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys

Ala

Ser
360
Lys
Glu

Cys

Val
rhe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe

280
Leu

PCT/ U82891006501

113

Asp
Gly
Gin

Lys

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
10%
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
Val
265

Leu

Gly

Tyr
Gly
Phe

Glu
410

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
179
Phe
Ser
Trp
Gin
Ala
250
Phe

Ser

Ala

Leu
Lys
Ser

385
Lys

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Try
Gln
Gln
155
Leu

Pro

Cvys

Ser
235
Ile
Ala
Gln

Ser

His
Phe
380
Glu

Ala

Val
Lys
Pro
Arg
&0

Asn
Ala
Ala
Lys
Gin
140
Glu
Gly
Asp
Phe
Glu
229
Pro
Arg
Tyr
Asp

Gly

Leu
365
Thr
bys

Asp

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asgn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu

285
Iie

Asn
Val
Phe

Val

Phe
Asp
3G

Iie
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Lzu
Tyr
180
Val
Thr
Ala
Ser
Arg
270

Leu

Val

Pro
Arg
Tyr

Lys
415

Leu
15

Glu
Asn
Tyr
Ile
Asp
495

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val

Ile

Asp
Gly
Cys

400
Asp

Trp
Pro
Ala
Tyr
Pro

80
Ile

Leu
Ala
160
Arg
His
Ile
Leu
Thr
240G
Tle
Val
Tyr

Trp



Gly T

305
Asn

Ala
Ile
Asn
Lys
385

Ser

Thr

290

Tyr
Ala
Arg
Phe
370

Pro

Cys

<210> 95
<211> 41

<212>
<213>

<220>

<223>

<400> 95

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

. Tyr
225

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg

210
Pro

Lys
Lys
355
Ala
Thr

Tyr

5

PRT
Homo sapiens

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195

Asn

Ser

Ilie
Leu

Ser

Arg
Bla
20

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

ile

Tle
Thr
325
Cys
Trp
Gln
Glu

Thr
405

Mature HuPH2C

Ala
5
Pro
Leu
Val
Ser
Leu
g5
Pro
Pro
Ser
RAla
Leu
165
Trp
Pro

Asp

Tyr

Met
310
Ile
Ser
Asn
Leu
Asp

380
Leu

295
Arg

Leu
Gln
Sexr
Glu
375

Leu

Serx

36-450

Pro
Ser
Phe
Thr
Iie
70

Gin
Val
Thr
Iie
Thr
150
Val
Gly
Gly

Leu

Leu
230

Pro
Glu
Ser
Ile
85

Thr
Bsp
Asp
Trp
Glu
1325
Glu
Glu
Tyr
Tyr
Ser

215
Asn

Ser
Asn
Val
Ser
360
Lys
Glu

Cvys

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyx
Asn
200
Trp

Thr

114

Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Ile
Cys
25

Iie
Tyr
Val
Leu
Leu
105
Ard
val
Ala
Ile
Leu
i85
Gly

Leun

Gin

Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
4140

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser

Trp

Gln

PCT/ USZWQIOOG&M

Ser
315
ile
Gln
Leu
Lys
Ser

395
Lys

Asn
Gly
Ser
Asp
Val
15

Lys
Met
Trp
Gln
Gln
155
Leu
Pxo
Cys
Asn

Ser
235

300
Cys

Iie
Glu
His
Phe
380

Glu

Bla

vVal
Lys
Pro
Arg
3y

Asn
Rla
Ala
Lys
Gln
146
Glu
Gly
Asp
Phe
Glu

220G
Pro

Leu
Asn
Gln
Leu
365
Thr

Lys

Asp

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205

Ser

Val

Leu
Val
Gly
350
Azn
Val

Phe

Val

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
160
Val

Thr

Ala

Leu
Thr
335
Val
Pro
Arg

Tyr

Lys
415

Leu
15

Glu
Asn
Tyr
Ile
Asp
Asp
Asp
Gln
Lys
Leu
175
Asn
Glu

Ala

Ala

Asp
320
Leu
Cys
Asp
Gly
Cys

400
Asp

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile

Leu

Thr
2490



Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys

385
Ser

<210>
<21l>
<212>
<213>

Tyr
Asp
Thr
Phe

280
Thr

. Tyx

Ala
Arg
Phe
370

Pro

Cys

<Z220>

<223>

<4005

Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala

Thr

Tyr

56
473
PRT
Homo sapilens

Leu Asn Phe

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

Pro

His

Phe
Giu
Lys
130
Leu
Lys

Asn

Tyr

Asn
Met
35

Gln
Ile
ile
Tyr
Trp
1156
Asn
Thr
Asp
His

Lys

Arg
Lys
260
Gln
Glu
Ser
Glu
Met
3490
Asn
Ile
Leu

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu

180
Lys

Asn
245
Ser
Val
Thr

Ile

Giu

Thr
405

Mature HBuPHZ2(

Ala
5
Pro
Leu
Val
Ser
Leu

85
Pro

Ser
Ala
Leu
165
Trp

Pro

Arg
Pro
Leu
Val
Met
310
Tle
Ser
Asn
Leu
Asp

380
Leu

Val
Leu
Lys
Ala
2585
Arg
Leu
Gln
Ser
Glu
37%

Leu

Ser

36-508

Pro
Ser
Phe
Thr
Ile
70

Gin
Val
Thr
Ile
Thr
150
Val

Gly

Gly

Pro
Gilu
Ser
Ile
5%

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu

Tyr

Tyr

Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
nys
Glu

Cys

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr

Asn

PCT/ USZ“QIOOGSG‘!

115

Giu
Val
265
Leu
Gly
Met
Pro
Leuy
345
Asp
Gly
Gln

Lys

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Aryg
Val
Ala
Ile
Leu

185
Gly

BRla
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe

Glu
410

Pro
10

Leu
Gly
Val
Thr
Asp
943

Gly
Asn
Gln
Lys
Lys
17¢
Phe

Ser

lie
Ala
Gln
Ser
Ser
315
ile
Gin
Leu
Lys
Ser

395
Lys

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu

Pro

Cys

Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Gilu

Ala

Val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp

Phe

Val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys

Asp

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys

Asn

Ser
Arg
270
Leu
Val
Leu
Val
Gly
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Asn

Val

Leu

Sexr
Glu
375
Leu
Ser
Cys

Glu

Ser
455

Leu
Lys
Thr
Tyxr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Giu
Cys
Tle
Thr

440
Ala
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Arg
Val
Ala
Ile
Leu
185
Gly
Legu
Glin
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

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

Glu

Met

Trp
Gln
Gin

155
Leu

Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys
Gly

Pro

Phe

Lys Pxr

Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Iie
Glu
His
Phe
380
Glu
Ala
Val
Gln

Ile
460

val
Val
Thr
Glu
285
Ile
Leu
Asn
Gin
Leu
365
Thr
Lys
Asp
Cys
Tie

445
Val

Lys
Val
Glu
Leu
Tyr
1980
Val
Thr
Ala
Ser
Arg
270
Leu
Vel
Leu
Val
Gly
35G

Asn

Val

Val
Ile
430
Phe

Ser

Asp

Gln

Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
2588
Ile
Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Tie

Val
Leu
Ala
160
Arg
His
Ile
Leun
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Leu Asn Phe Brg 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



Pro
65

Gln
Thr
Glu

Tyr

Ser
145

His
Lys
Tyzr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ilie
Asn
Lys
385
Ser
Thr

Phe

Ala

Asp
Gly
50

Tyr
Lys

Phe

Asn
Tyxr
Arg
210
Pro
Tyr
Asp
Thr
Phe
250
Thr
Tyr
Ala
Arg
Phe
370
Preo
Cys
Asp

Leu

Ser
450

Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
hla
Thr
Tyrx
Ala
Lys

435
Pro

<210> 103

Ser
Met
100
Aryg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
Val
4290

Pro

Ser

Len F

Val
Ser
Leu
85

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

Pro

Thr

Thr
Iie
70

Gln
Val
Thr
lie
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Sex
Asn
Leu
Asp
390
Len
Val
Met

Leu

Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu

Glu

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

Ser
455

Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyxr
Asn
200
Trp
Thr
Arg

Pro

Phe

280 .

Lieu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala
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25
ile

Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Giu
Val
285
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gin
Lys
Ala
425
Giu

Thr

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

Met

Ser
Asp
Val
75

Lys

Met

Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Sex
385
Lys
Gly

Pro

Phe

Pro
Arg
Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
3060
Cys
Ile
Glu
His
Phe
380
Giu
Ala
Val

Gin

Ile
460

Arg
45

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

445
Val

30
Tle

Gly
Gly
Lys
Ile
110
Lys
Val
sGlu
Leu
Tyr
150
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

430
Phe

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

Tyr

Ala
Tyr
Pro
80

Ile

Trp

Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyx
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn



<211> 459
<212> PRT
<213> Homo sapiens

<220>
<223> esHuPHZ20 36-494

<400> 103
Leu Asn Phe

1
Rla

Leu
Thr
Pro
&5

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile

Asn

Lys
385

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
2980
Thr
Tyr
Ala
Arg
Phe

370
Pro

Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Vali
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala

Thr

Arg
Ala
20

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

Ile

Leu

bia
Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leau
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp

Gln

Glu

Pro
Ser
Phe
Thr
Ile
70

Gln

Val

Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Tle
Ser
Asn

Leu

Asp
3%0

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Giu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala
285
Arg
Leu
Gln
Ser
Glu

375
Leu

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
ieun
Ser
Asn
Val
Ser
360
Lys

Glu
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124

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Len
185
Gly
Leu
Gln
Giu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly

Gin

Pro
10

Leu
Gly
Val
Thr
Asp

Gly

Asn

Lys
Lys
170
Phe
Sex
Trp
Gin
Ala
250
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly

Phe

Asn
Gly
Ser
Asp
Val
75

Lys

Met

Pro
Cys
Asn
Ser
235
Ile
Ala
Gin
Ser
Ser
315
Ile
Gln
Leu
Lys

Ser
395

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

380
Glu

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

Thr

Lys

Phe
Asp
30

Iile
Gly
Gly
Lys
Ile

11¢
Lys

Glu
Leu
Tyr
190
Val
Thr
Rla
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn

Val

Phe

Leu
15

Glu
Asn
Tyx
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys

255
Ile

Ile
Leu
Thr
335
Val
Pro

Arg

Tyr

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thx
240
Tie
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly

Cys
400



Ser Cys Tyr

Thr Bsp Ala

Phe Leu Lys

435

Ala Ser Pro

<210>
<21l
<212>
<213>

450

<Z220>

<223>

<400>

Leu
i

Ala
Lau
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr

Gly

Asn
Trp
Asp
Gly
50

Tyzr
Lys
Phe
Glu
Lys
130
leu
Lys
Asn
Tyr
Arg
210
FPro
Tyr
Asp
Thr
Phe

290
Thr

104
4879
PRT
Homo sapiens

104

Phe
Asn
Met

35
Gln

Ile
Tyx
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly

Leu

Ser
Val
420
Pro

Ser

Arg
Ala
20

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

Ser

Thr
405
Asp

Pre

Thr

Ala
5

Pro
Leu
Val
Ser
Leu
85

Prao
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyxr
Asn
245
Ser
Val
Thr

Ile

Leu

Val

Met

Leu
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Pro
Ser
Phe
Thx
Ile
70

Gln
Val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu

Val

Met

Ser
Cys
Giu

Ser
455

Pro
Glua
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Gla
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
Ala

295
Arg

Cys
Iie
Thr

440
Ala

Val
Phe
Phe
40

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

Leu

Ser

£25

Lys
Ala
425
Glu

Thr

Iie
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu

Gly

Met

Glu
4310
Lsp
Glu

Met

Pro
10

Leu
Gly
Val
Thr
Asp
30

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Bla
250
Fhe
Ser

Ala

Lys
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Lys
Gly
Pro

Phe

Asn
Gly
Ser
ASp
val
75

Lys
Met
Trp
Gln
Gln
155
L.eu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gin

Ser

Ser

Ala
Val

Gin

Val
Lys
Pro
Arg
60

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

300
Cys

Asp
Cys

Ile
445

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile

Leu

Val
Ile

430
Phe

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
val
Thr
Ala
Ser
Arg
270
Leu

Val

Leu

Lys
415
Asp

Tyr

Leau
i5

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala

Ala

Lys

255

ile

Val

Ile

Leu

Asp

Ala

Asn

Trp
Pro
Ala
Tyr
Fro

Ile

Leu
Ala
160
Arg
His
ile
Leu
Thr
240
Ile
Val
Tyr

Trp

Asp



305

Asn
Ala
Ile
Asn
Lys
385
Ser
Thr

Phe

Ala

<210>
<2il>
<2i2>
<213>

Phe
370
Pro
Cys
Asp

Leu

Ser
450

<220>

<223>

<400>

Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

165
453
- PRT
Homo sapiens

105

Leu Asn Phe

1

Ala Trp Asn

Leun

Thr
Pro
&5

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His

Lys

Asp

Gly
50

Tyx
Lys
Phe
Glu
Lys
13¢
Leu
Lys
Asn

Tyr

Arg

Met

35
Gln

Iie
Iie
Tyr
Trp
115
Asn
Thr
Asp
His
Lys

185
Asn

Met
340
Asn
Ile
Leu
Ser
Val
420

Pro

Ser

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
160
Arg
Arg
Glu
Phe
Leu
180

Lys

Asp

Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Thr

Mature HuPH20

Ala
5
Pro

Leu

Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp

Pro

Asp

Ser
Asn
Leu
Asp
390
Leu
Val

Met

Leu

Gln
Ser
Glu
375
Leu
Ser
Cys
Glu

Ser
455

36-488

Pro
Ser

Phe

Thr
lie
it

Gin
Val
Thr
Ile
Thy
150
Val
Gly
Gly

Leu

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Giu
Glu
Tyr
Tyr

Ser

Asn
Val
Ser
360
Lys
Glu
Cys
Ile
Thr

440
Ala

Val
Phe
Phe

44
Phe

Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn

200
Trp

126

Leu
345
Asp
Gly
Gln
Lys
Ala
425
Glu

Thr

Iie

Cys

25

ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Len
185
Gly

Leu

Tyx
330
Cys
Tyr
Gly
Phe
Giu
410
Asp

Glu

Pro
10
Leau

Gly

Val
Thr
Bsp
90

Gly
Asn
Gin
Lys
Lys
170
Phe

Ser

Trp
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315
Ile

Gln
Leu
Lys
Ser
395
Lys
Gly

Pro

Asn
Gly

Ser

Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro

Cys

Asn

Ile
Glu
His
Phe

380
Glu

Val

Gln

Val
Lys

Pro

Arg
Asn
Ala
Ala
Lys
Gln
140
Giua
Gly
Asp

Phe

Giu

Asn
Gln
Leu
365
Thr
Lys
ASp
Cys

Ile
4495

Pro
Phe
Arg

45
Leu

Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn

205
Ser

Gly
350
Asn

Val

Phe

Phe
Asp

Ile

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

Thr

L Thr

335
Val

Pro
Arg
Tyr
Lys
415

Asp

Tyx

Leu
15
Glu

Bsn

Tyr
Ile
Asp
Asp
Asp
Gin
Lys
Leu
175
Asn

Glu

Ala

320
Leu

Cys
Asp
Gly
Cys
400
Asp

Ala

Asn

Trp
Fro

Ala

Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile

Leu



210
Tyr Pro
225
Leu Tyr

Pro Asp
Phe Thr
Thr Phe
250
Gly Thr
305
Asn Tyr
Ala Ala
Ile Arg
Asn Phe
370
Lys Pro
385
Ser Cys
Thr Aép
Phe Leu

Ala Ser
450G

Ala
Asp
275
Gly
Leu
Met
Lys
Tys
355
Ala
Thr
Tyr
Ala
Lys

435
Pro

<210> 106
<211> 451
<212> PRT
<213> Homo sapiens

<220>

Gln
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
Val
420

Pro

Ser

Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Thr

<223> Mature HuPH20

<400> 10e

Leu Asn
1
Bla Trp

Leu Asp

Thr Gly
50

Pro Tyr

65

Gln Lys

Thr Phe

Glu Glu

Phe
Asn
Met
35

Gin
Ile
ile
Tyr

Trp
115

Arg
Ala
20

Ser
Gly
Asp
Ser
Met

100
Arg

=)
o

o

Leu
Val
Ser
Len
85

Pro

Pro

Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
39C
Leu

Val

Met

215
Asn

Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Ley
Ser
Cys

Glu

36-486

Pro
Sexr
Phe
Thr
Ile
70

Gln

Val

Thr

Pro
Glu
Ser
Tle
55

Thr
Asp
Asp

Trp

Thx
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Giu
Cys
Ile

Thr
440

Val
Phe
Phe
40

Phe
Gly
His
Asn

Ala
120

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

425
Glu

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu

105
Arg

PCTIUSZ&SIOOSSM

Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Glu

Pro
10

Leu
Gly
Val
Thr
Asp
90

Gly

Asn

Sex
235
Ile
Ala
Gin
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys
Gly

Pro

Asn
Gly
Ser
Asp
Val
75

Lys

Met

Trp

Cys L

Ile
Glu
His
Phe
380
Glu
Ala
Val

Gln

Val
Lys
Pro
Arg
Asn
Ala
Ala

Lys

YVal
Thr
Glu

285
Tle

Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

ile
445

Pro
Phe
Arg
Leu
Gly
Lys
Val

Pxo
125

Arg
270
Leu

Val

Phe
Val
Ile

4390
Phe

Phe
Asp
Ile
Gly
Gly
Lys
Iie

110
Lys

Val
Iie
Ley
Thry
335
Val

Pro

. Arg

Tyr
Lys
4i5
Asp

Tyr

Leu
15
Glu

Asn

Asp

Asp

Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Asn

Trp
Pro
Ala
Tyr
Pro
Iie
Trp

val



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

Phe

Ala

<210>
<Z11>
<212>
<213>»

Lys
130
Leu
Lys
Asn
Tyr
Arg
210G
Pro
Tyr
Asp
Thr
Phe
280
Thr
Tyr
Ala
Arg
Phe
370
Pro
Cys
Asp

Leu

Ser
450

<220>

<223>

<400>

Asn
Thz
Asp
His
Lys
185
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala
Lys

435
Prc

107
569
PRT
Homo sapiens

107

Arg
Glu
Phe
Leu
130
Lys
Asp
lle
Arg
Lys
280
Gln
Glu

Ser

Met
340
Asn

Ile
heu
Ser
Val

420
Pro

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

Pro

Tle
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
390
Leu

Val

Met

Human PH20 1-5Q9

Glu
135
Glu
Glu
Tyxr
Tyr
Ser
215
Asn
val
Leu
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

Cys

Glu

Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Giu
Cys
Ile

Thr
440

Met Gly Val Leu Lys Phe Lys His

1

5

Ser Ser Gly Val Ser Gln Ile Val

20

PCT/ US%09i006501

128
Val Gln

Bla Lys

Ile Lys
170

Leu Phe

185

Gly BSer

Leu Trp
Gln Gin

Glu Ala
250

Val Phe

265

Leu Ser

Gly Ala
Met Lys

Pro Tyr
330

Leu Cys

345

Asp Tyr

Gly Gly
Gln Phe

Lys Glu
410

Ala Asp

425

Glu Glu

Gin Gln
140

Gin Glu

155

Leu Gly

Pro Asp
Cys Phe

Asn Glu
220

Ser Pro

235

Tle Arg

Ala Tyr
Gin Asp
Ser Gly
300
Ser Cys
315
Ile Ile
Gin Glu
Leu His
Lys Phe
280
Ser Glu
395
Lys Ala
Gly Val

Pro Gln

Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Gla
285
Ile
Len
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Iie
4145

Ile Phe Phe Arg Ser

10

Phe Thr Phe Leu Leu

25

Val
Glu
Leu
Tyr
190
Val
Thr
hla
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val
Ile

430
Phe

Phe

Ilie
30

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn

Gln
Lvs
Leu
175
Asn
Glu
Ala
Bla
Lys
255
Ile
Val
Tle
Leu
Thr
335
Val
Pro
Arg
Tyxr
Lys
415
Asp

Tyr

Val
15
Pro

Val

Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Tle
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn

Lys
Cys

Pxro




Glu
Leu
Tyxr
225
Val

Thr

Ala

Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile
465
Phe

Ser

Lei
50

Giu
Asn

Tyr

Iie

5 Bsp

130
Asp

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

Tyr

Ile

35
Trp

Pro
Ala
Tyx
Pro
115
ILie
Trp
Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275

Ile

Val

Asn

Leu

Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
Bis
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Phe

Asp
Gly
85

Tyr

Lys

Phe T

Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Lsp
Thr
Fhe
325
Thx
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Ser

485
Leu

Asn
Met
70

Gln
Iie

Ile

Trp
150
A=sn
Thr
Asp
His
Lys
236
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
350
Bla
Thr
Tyr
Ala
Lys
470

Pro

Ile

Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Iile
Arg
Lys
285
Gln
Glu
Ser
Giu
Met
375
Asn
Ile
Leun
Ser
Val
455
Pro

Ser

Ile

40
Pro

Leun

Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Ero

Thr

Ser

PCTIUS@Q!OGG501

129

Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Len
Val
Met

Leu

Ser

Giu
Ser
Ile
30

Thr

Asp

Trp
Glu
170
Glu
Giu
Tyr
Tyr
ser
250

Asn

Val

Leu P

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

490
Val

Phe
Phe
75

Phe
Gly

His

Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp

Thr

Arg

Phe
315
Leu
Ser
Asn
Val
Ser
385
Lys
Giu
Cys
Ile
Thx
475
Ala

Ala

Cys
ile
Ty
Val
Leu
Leu
140
Arg
Val
Ala
Ile
heu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
4690
Glu

Thr

Ser

45
Leu

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

Met

Leu

Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln

180
Leu

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

Pro

Phe

Lvs
Pro
Aryg
495

Asn
Ala
Ala
Lys
Gln
175
Giu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Iie
Glu
His
Phe
415
Glu
Ala
Val

Gln

Ile
455

Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Val



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

<220>

<223>

<440>

108
474
PRT
Homo sapiens

108

500

Leu Asn FPhe Arg

1
Ala

Leuy
Thr
Pro
€5

Gln
Thr
Giu
Tyr
Ser
14%
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
30%
Asn

Ala

Iie

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
2%0
Thr
Tyr
Ala

Arg

Asn
Meat
35

Gln
iie
Iie
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Mebt

Lys

Lys
355

Ala
20

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

340
Asn

Kla
Pro
Leu
YVal
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys

Trp

Mature Human PH20

Pro
Ser
rhe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly

Leu

Val
Met
310
Ile

Sexr

Asn

36-509

Pro
Glu
Serxr
lie
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val
Leu
Lys
hla
295
Arg
Leu

Gln

Ser

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
iz0
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leuv
Ser
Asn

Val

Ser
360

PCTIUS2&99!006501

130

505

Iie
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
i85
Gly
Leu
Gln
Glu
Val
265
Leu
Gliy
Met
Pro
Leu

345
Asp

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gin
Ala
250
Phe
Ser
Bla
Lys
Tyr
330

Cys

Tyr

Asn
Gly
Ser
Lsp
Val
75

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

Gln

Leu

Vai

Lys E

Pro
Arg
60

Asn
Aia
Rla
Lys
Gin
140
Glu
Gly
Asp
Phe
Giu
220
Fro
Arg
Tyr
Asp
Gly
300
Cys
Iie
Glu

His

Pro

Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Bsn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu
Asn

Gln

Leu
365

Phe
Asp
30

Iie
Gly
Gly
Lys
Iie
110
Lys
Val
Glu
Leu
Tyr
150
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly

350
Asn

Leu
15

Glu
Asn
Tyr
Tie
Asp
Asp
Asp
Gln
Lys
Leu
175
Asn
Glua
Ala
Ala
Lys
255
Ile
Val
ile
Leu
Thr
335
Val

Pro

Trp
Pro
Ala
Tyr
Pro
80

ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu

Cys

Asp



Asn
Lys
385
Ser
Thr
Phe

Ala

Phe
465

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

Phe

3]
et}
<

Pro
Cys
Asp
Leu
Ser

450
Leu

<220>

<223>

<4G60>

Ala
Thr
Tyr
Ala
Lys
435

Pro

Ile

109
482
PRT
Homo sapiens

108

Met Gily Val

1
Ser

Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys

Val

Ser
Leu
Leu
50

Glu
Asn
Tyxr
Ile
Asp
130
Asp
Asp

Gln

Leu
210
Asn
Glu

Ala

Gly
Thr
35

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

Leu

Ile
Leu
Ser
Val
420
Pro

Ser

Ile

Precursor

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyvx
Ser
180
Gly
Pro
His

Lys

Gin
Glu
Thr
405
Asp
Pro

Thr

Ser

Leu
Asp
390
Lau
Val
Meat

Leu

Ser
47G

ri#uPH20

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

Tyr

Arg
245

Phe
Gln
FPhe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
ys

230
Asn

Tyr Pro Ser

Glu
375
Leu
Ser
Cys
Glu
Ser

455
Val

Lys
Glu
Cys
Iie
Thr
440

Rla

Ala

1-482

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Gla
Phe
Leu
215
Lys

Asp

Ile

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro

Asp

Tyr

Pmluszgsiooesm

131

Gly
Gln
Lys
Ala
425
Gla

Thr

Ser

Tie
Phe
25

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

Leu

Leu

Gly
Phe
Giu
410
Asp
Glu

Met

Leu

Phe
10

Thr
Pro
Glu
Ser
Ile
a0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyxr
Tyr
Ser

250
Asn

Lys
Ser
365
Lys
Gly

Pro

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp

Thr

Phe
380
Glu
Ala
VYal
Gln

Ile
460

Arg
Leu
Iie
Cys
60

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

Leu

Gln

Thx
Lys
Asp
Cys
Ile

445
Val

Ser
Leu
Pro
45

Leu
Giy
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser

Trp

Gln

Val
Phe
val
Ile
430
Phe

Ser

FPhe
Ile
30

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

Asn

Ser

Arg
Tyr
Lys
415
Asp
Tyr

Ile

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gin
175
Glu
Gly
Asp
Phe
Glu

255
Pro

Gly
Cys
400
Asp
Ala

Asn

Leu

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240

Ser

Val



275
Ile

Val
Tyr

Ile Trp

Leu Leu Asp

355

Val Thr Leu
370

Gly Val

3B5

Asn

Cys

Pro Asp

Val Arg Gly

Phe Tyr Cys

435

Val Lys Asp
450

Ile Asp

465

Phe

Ala

Tyr

<210>
<211>
<2l2>
<Z13>

110
144¢
DNA
Homo

<220>
<223>

<40G0> 110

atgggagtgce
tccoccagatag
cetectgtta
cttggaaaat
ataaacgeoea
tacatagatt
caagaccatc
ggaatggety
aaagatgttt
ctcacagagg
gtagagacta
tttccggatt
gtagaaataa
ccatccattt
cgagttcggyg
tttgecatata
cttgtgtata
accctcagta

} N
e o

Phe Thr

Thr Phe
325
Gly Thr
340
Asn Tyr

Ala ARla

Ile Arg

Phe
405
Pro

Asn

Lys
426
Ser Cys

Thr Asp

Phe Leu

saplens

taaaattcaa
ttttcacctt
ttccaaatgt
ttgatgagee
ccgggcaagyg
caatcacagy
tggacaaagc
ttattgactyg
acaagaatag
ccactgagaa
tazaattggg
gttacaaceca
aaagaaatga
atttgaacac
aagccatcayg
cocogeatagt
catttggcga
taatgcgaag

Met
Lys
Lys
3580
Ala
Thr
Tyr
Ala

Lys
470

PCTIUS?&QSIGGSSO‘!

Agmn
280
Ser

Arg
Pro

Val Phe
318

Leu

Leu

Thr Val

Ile Met
345

Ile Leu

Ser Serx

Giuv Thr
360
Cys

Asn

Met
375
Asn

Ser Val

Asn Ser
385

Lys

Trp Ser

Ile Gln Giu
410

Leu

Leu

Leuw Glu Asp Glu
425

Thr Leu

440

Asp

Ser Ser Cys
Val
455
Pro

Val Cys Ile
Thr

475

Pro Met Glu

DNA encoding souble rHuPH20 precursor

gcacatettt
ccttetgatt
gecttteoete
actagatatyg
tgttacaata
agtaactgtyg
taagaaagac
ggaagaatgyg
gtctattgaa
agcaaaacaa
aaaattactt
tcactataag
tgatctcage
tcaggagtct
agttteccaaa
ttttactgat
aactgttget
tatgaaatct

ttcagaagct
ccatgttget
tgggcetgga
agectettet
ttttatgttg
aatggaggsaa
attacatttt
agacccactt
ttggttcage
gaatttgaaa
cggccaaate
aaacccggtt
tggttgtgga
cctgtagetg
atacctgatg
caagttttga
ctgggtygctt
tgettgetec

Ala
285
Val Phe
300

Leu

Ala

Ser Gln

Gly Ala Ser
Ser
350

Ile

Met Lys

Pro Tyr
365
Cys

Leu Gln

380
Asp

Tyr Leu

Gly Gly Lys

Gin Phe Ser
430
Glu
445

Asp

Lys

Ala
460

Glu Glu

ttgttaaate
tgactctgaa
atgeccccaag
ctttcatagg
atagacttgg
tceccccagaa
atatgccagt
gggcaagaaa
aacaaaatgt
aggcagggaa

acttgtagyg
acaatggaag

atgaaagcac
ctacactcta
caaaaagtcc
aattcctitc
ctggaattgt
tagacaattia

Iie A

Val
Thr
Glu
320
Ile
Leu
Asn
Glu Gln
Leu

400
Thxy

His

Phe
415
Glu Lys

Ala Asp

Val Cys

Gin Tle
480

aagtggagta
tttcagagca
tgaattttgr
aageeeecyga
ctactatecct
gatttcctta
agacaatttyg
ctggaaacct
acaacttagt
ggatttcecty
ttattatett
ttgettecaat
tgetetttac
tgtgegeaat
acttccggtt
tcaagatgaa
aatatgggga
catggagact

60
120
180
240
300
360
420G
480
540
600
660
720
780
840
300
960
1620
1080



133

atactgaatc cttacatasat caacgtcaca ctagcagcca

tgecag
aaccca
cegaca
ttgagt
gatggt
ttctac

<210>
<211>
<212>
<213

<220>
<Z223>

<4G0>

Met Ar
1

Ser Se

Cys Le

Phe Le
50

Phe Gl

65

Gln Ly

Leu Gl
Gly Gl

Lys As
13
val Il
145
Pro Ly

Asn Px
Phe Gl

Lys Le
21
Cys Ty
225
Asp Va

Ser Th
Thr Gl
Arg Le

29

Tyr Al
305

gage aaggagbgbg tatasggaaa aaciggaakt
gata attttgctat tcaacttgag asaaggtggaa
cttg aagacctgga gecaattttcht gaaazatttt
tgta aggagaazagc tgatgtaaaa gacactgatg
gtct gtatagatge ttttctaaaa cctceccatgg

111
553
PRT
Bos taurus

Bovine PH20

111
g Met Leu Arg Arg His His Tle Ser Phe

r Gly Thr Pro Gln ARla Val Phe Thr Fhe
20 25
u Ala Leu Asp Phe Arg Ala Pro Pro Leu
35 40
u Trp Ala Trp Asn Ala Pro Val Glu Arg
55
n Leu Pro Pro Asp Leu Arg Leu FPhe Ser
70 : 75
& Ser Rla Thr Gly Gln Phe Ile Thr Leu
85 50
y Tvr Tyr Pro His Ile Asp Glu Lys Thr
100 105
y Ile Pro Gln Leu Gly Asn Leu Lys Ser
115 120
n Asp Ile Ala Tyr Tyr Ile Pro Asn Asp
0 135 '
e Asp Trp Glu Asn Trp Arg Pro Thr Trp
150 155
g Asp Val Tyr Arg Asp Glu Ser Val Glu
165 170
o Gln Leu Ser Phe Fro Glu Ala Ser Lys
180G 185
v Thr Ala €ly Lys Ser Phe Met Gln Glu
195 200
g Leu Arg Pro Asn His Leu Trp Gly Tyr
0 215
r Asn His Asn His Asn Gln Pro Thr Tyr
230 235
1 Glu Lys Arg Arg Asn Asp Asp Leu Glu
245 250
r' Ala Leu Phe Pro Ser Val Tyr Leu Asn
260 265
n Asn Ala Ala Leu Tyr Val Arg Asn Arg
275 280
u Ser Lys Ile Ala Ser Val Glu Ser Pro
g 295
a Arg Pro Val Phe Thr Asp Gly Ser Ser
310 315

aaatgtgtag
caagtgacta
agttcacagt
attgecagctg
ctgttgatgt
agacagaaga

Arg Ser FPhe

Leu Leu Leu
30
Ile Ser Asn
45
Cys Val Asn
&0
Val Lys Gly

Phe Tyr Ala

Gly Lys Thr
110
His Met Glu
1258
Ser Val Gly
140
Rla Arg Asn

Leu Val Leu

Ile Ala Lys
180
Thr Leu Lys
205
Tyr Leu Phe
220
Asn Gly Asn

Trp Leu Trp

Ile Arg Leu
270
Val Gln Glu
285
Leu Pro Val
300
Thr Tyr Leu

PCT/ USZC‘QQIODQSM

ccaagtgett
tcticaccte
acgtggaaaa
ttatagcacc
gtgtattget
acctcaaatt

Ala Gly

4
A

Pro Cys
Thr Ser
Arg Arg

Ser Pro
80

Asp Arg

95

Val Phe

Lys Ala
Leu Ala
Trp Lys
160
Gln Lys
175
Val Asp
Leu Gly
Pro Asp
Cys Pro
240
Lys Glu
255
Lys Ser
Ala Ile
Phe Val

Ser Gln
320

1140
1200
1260
1320
1380
1440
1446



Gly
Gly
Cys
ile
Asn
385
His
Tyr
Asp
Val
ile
465
Ser
Thx
Cys
Ala

Gln
545

<210>
<211>
<212
<213>

Asp
Ile
Met
Asn
370
Glu
Leu
Thr
Thr
Asp
450
Cys
Gln
Thr
Leu
Cys

530
Asn

<Z220>

<223>

Leu
Ile
Asn
355
Val
Gly
Asn
Val
Phe
435
Ile
Ile
Gliu
Ala
Lys
515
Glin

Tle

112
545
PRT
Oryctolagus cuniculus

<400> 112
Met Gly Val

1
Leu

Cys
Phe
Gly
65

Lys

Gly

Arg

Ser
Leu
Leu
50

Glu
Asn
Tyxr

Ile

Gly
Thr
35

Trp
Pro
Lys
Tyr

Pro

Val
Met
340
Leu

Thr

Val

Pro
420
Tyr
Lys
Asp
Ala
Thr
500
Val

Ser

Lys

Leu
Val
20

Ala
Ala
Leu
Thxr
Pro

100
Gln

Asn
325
Trp
Gly
Leu
Cys
Met
405
Gly
Cys
Asn
Ser
Ser
485
Val
Arg

Val

Asn

Rabbit PH20

Lys
5
Phe
Asn
Trp
Asp
Gly
85
Tyr

Leu

Ser
Gly
Thr
Ala
Thr
3580
Asn
Thr
Ser
Val
Preo
470
Thr
Ser
Cys
Lys

Gln
550

Phe
Gin
Phe
Asn
Met
70

Gln
Ile

Gly

Val
Ser
Tyr
Ala
375
Arg
Phe
Val
Cys
His
455
Val
Thr
Pro
Ser
Leu

535
Thr

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp

Pro

Gly
Leu
Leu
360
Lys
Lys
Ala
Thr
Tyr
440
Ser
Lys
Thr
Cys
Glu
520
Lys

Thr

His
Val
Ala
40

Pro
Leu
Ile

Pro

Leu

134

Gilu
Asn
345
Asn
Met
His
Iie
Leu
425
Als
Val
Leu
Phe
Thr
505
Val

Asn

Ty

Ile
Phe
25

Pro
Thr
Phe
Thr
His

105
Gin

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

Ile

Ile

Phe
10

Ile
Pro
Glu
Ser
Ile
90

Thr

Gln

PCT/ US?&QQIOOG501

Val
Ser
Thr
Ser
Asn
385
Thr
Asp
Ile
Val
Pro
475
Ser
Glu

Pro

Ser

Phe
Phe
Val
Phe
Leu
75

Phe
Gly

His

Ser
Leu
Leu
Gln
380
Ser
Gly
Leu
His
Cys
460
Ser
Ile
Lys
Asn

Tyxr
540

Gly
Leu
Iie
Cys
60

Phe
Tyr
Ala

Leu

Leu
Ser
Asn
365
Val
Ser
Glu
Gln
Cys
445
Met
Asp
Ser
His
Val

525
Gln

Ser
Leu
Pro
45

Leu
Gly
Val

ile

Thr

Gly
Met
350
Pro
Leu
Asp
Gly
Lys
430
Lys
Ala
His
Pro
Sexr
510

Thr

Ser

Ala
Ile
30

Asn
Gly
Ser
Asp
Val

110
Lys

Ala
335
Gln
Tyr
Cys
Tyr
Gly
415
Phe
Lys
Glu
Ser
Ser
485
Pro

Gin

Pro

Vali
15

Pro
Val
Lys
Pro
Arg
95

His

Leu

Ser
Ser
Ile
His
Leu
400
Lys
Ser
Arg
Asp
Ser
480
Thr
Glu
Lys

Ile

Glu
Cys
Pro
Ser
Arg
80

Leu

Gly

Arg



Ile
145
Lys
Pro
Glu
Leu
Tyr
225
Asp
Ser
Ala
Ala
Phe
308
Ser
Ala
Lys
Tyr
Cys
385
Tyr
Gly
Phe
Glu
Glu
465
Ala
Ser
Val

Ile

Lys
545

Glu
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Tle
Thr
Thr
Ile
280
Val
His
Ser
Ser
Leu
370
Gln
Leu
Thx
Ser
Arg
450
Asn
Pro
Ile

Ser

Cys
530

Trp
Ile
Tyr
Ala
195
Arg
His
Glu
Ala
Ala
275
Arg
Tyr
His
Gly
Cys
355
Ile
Glu
His
Tyr
Lys
435
Thr
Val
Lys
Asn
Gly

515
Tyr

<210> 113

Tyr
Asn
180
Gly
Pro
His
Lys

Leu

260

Leu
val
Thr
Asp
Ile
349
Leu
Asn
Gln
Leu
Lys
420
Asn
Asp
Cys
Glu
Ser
500
Cys

Arg

3
Lo
[

Giu
Arg
165
His
Lys
Asn
Tyr
Lys
245
Phe
Ser
Ser
Arg
Leu
325
Val
His
Vai
Gly
Asn
405
Val
Phe
Mat
Ile
Lys
485
Ser

Leu

Ley

=
K
5

Trp
150
Ile
Ser
Asp
His
Asp
230
Arg
Pro
Lys
Lys
Leu
310
Val
Val
Leu
Thr
Val
390
Pro
Asp
Gln
Asn
Asp
470
Lys
Thr

Leu

Val

Met
135
Leu
Lys
Tyr
Phe
Leu
218
Lys
Asn
Ser
Leu
Ile
295
Val
Tyr
Trp
Asp
Leu
378
Cys
Gly
Gly
Cys
Asn
455
Thr
Asp
Thr
Val

Ala
535

120
Pro

Fro
Ser
Ala
Met
200
Trp
Pro
Asp
Val
Tyr
280
Pro
Phe
Thr
Gly
Asn
360
Ala
Thr
Asn
Lys
Ser
440
Val
Asn
Val
Met
Leu

520
Ile

Thr
Iie
Thr
185
Giu
Gly
Asn
Asp
Tyr
265
Val
Asp
Thr
Ile
Ser
345
Tyr
Ala
Arg
Phe
Pro
425
Cys
Arg
Val
Ala
Ser
505
Cys

Gly

Leu
Leu
250
Leu
Val
Asp
Asp
Gly
330
Gln
Met
Lys
Lys
Ala
410
Thr
Tyxr
Thr
Gly
His
430
Leu

Met

ile

PCT/ US%@QIOOSSG‘I

Asn
Leu
155
Leu
Lys
Thr
Tyr
Tyr
235
Ser
Thr
Arg
Lys
Gin
315
Glu
Ser
Lys
Met
Asn
395
Ile
Leu
Thr
Val
Pro
475
ile
Pro

Tyx

Gln

Val
140
Arg
Val
Ala
Leu
Leu
220
Lys
Trp
Ser
Asn
Ser
300
Ile
Ilie
Leu
Thx
Cys
380
Trp
Gln
Thr
Asn
Asn
460
Gln
Leu
Phe

Ser

His
540

125
Gly

Asn
Lys
Lys
Lys
205
Phe
Gly
Leu
Arg
Brg
2B5
Pro
Phe
Val
Ala
iie
365
Asn
Asn
Leu
Asp
Leu
445
Val
Ala
Ser
Pro
Gln

525
Gly

Leu
Trp
Ser
Arg

19¢
Leu

Ser
Trp
Rla
270
Val
Leu
Gln
Ala
Arg
3590
Leu
Gln
Pro
Gly
Leu
430
Asn
Cys
Val
Asn
Arg
510

Tyxr

Tyr

Ala
Lys
Gln
175
Asp
Gly
hsp
Cys
Lys
255
Arg
His
Pro
Phe
Leu
335
Ser
Asn
Val
Asn
Ser
415
Glu
Cys
Ala
Thr
Thx
495
Lys

Leun

Tyr

Val
Pro
160
His
Phe
Rrg
Cys
Phe
240G
Glu
Ser
Glu
Asn
Leu
320
Gly
Met
Pro
Leu
Asp
400
Asn
Gln
Lys
Val
Tyr
480
Thr
His
Asn

Leu



<23i1l>
<«2iz2>

<213>

<220>
<223> Sheep PH20 {partial)

114

nom
L

Ovis aries

<400> 113

Leu
1
Ala

Phe
Ser
Gly

65
Asn

Tyxr
Ser
Thr
Val
50

Ser
Tyx

Ala

Arg

Val
Val
Asp
35

Gly
Leu

Leu

Lys

210> 114
<21l> 510
<212> PRT
<213> Macaca fascicularis

<220%
<223> Cynomolgus monkey

<400> 114

Met
1
Ser
Cys
Phe
Asn
&5
Ile
Gly
Gly
Gln
Ile
145
Lys

Val

Gly
Ser
Leu
Leu
50

Giu
Asn
Tyr
Ile
Asp
130
Asp

Asp

Gln

Val
Gly
Thx
35

Trp
Pro
Val
Tyr
Pro
115
Ile
Trp
Val

Leu

Brg
Glu
20

Gly
Glu
Asn

Asn

Met
100

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gin
Leu
Glu

Tyr

Ser

Asn
Ser
Ser
Ile
Leu
Thr

85
Cys

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

165
Leu

Arg
Pro
Ser
Val
Sar
70

Thr

Ser

Phe
Gln
Phe
Asn
Met
TG

Gln
Ile
Val
Tyr
Trp
150

Asn

Pro

Val
Leu
Thr
Bla
55

Len

Leu

Gln

PHZ0D

Lys
Ile
Arg
Ala
58

Ser
Gly
Asp
Ser
Met
135
Arg
Arg

Gln

Arg
Pro
Tyr
40

Leu
Thr

Asn

Val

His
Val
Ala
40

Proc
Leu
Val
Leu
Leu
120
Pro
Pro

Ser

Ala

136

Glu
Val
25

Leu
Gly
Met

Pre

Leu
105

Ile
Phe
25

Pro
Ser
Phe
Thr
Thr
1056
Gin
Val
Thr
Ile

Thx

Ala
1c

Phea
Ser
Ala
Gln
Tyzr

a0
Cys

Phe
10

Thr
Pro
Glu
Thr
Iie
90

Thr
Asp
Asp
Trp
Glu

170
ASD

PCT/ US%GQIOOG 501

Ile
val
Gln
Ser
Sexr
75

Ile

Gln

Phe
Phe
Iile
Phe
Leu
75

Phe
Gly
His
Asn
Ala
155

Leu

Lys

Arg
Tyr
Gly
Gly
Cys

Ile

Arg
Leu
Ile
Cys
60

Met
Tyr
Val
Leu
Leu
140
Arg

Val

Ala

Len
His
Asp
Ile
Met
Asn

Gln

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn

Gln

Lys

Ser
Arg
30

Leu
Ile
Asn

Val

Gly
110

Phe
Ile
Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln

Gln

Lys
i5

Pro
Val
Meat
Leu
Thr

95
Val

Val
15

Pro
Val
Lys
Pro
Arg
His
Ser
Ala
Lys
Gln

175
Glu

Ile
Val
Asn
Trp
Gly
80

Leu

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160

Asn

Phe



225
Val

Thr
Val
Ser
Arg
305
T.eu

Val

Leu

Gly
385
Asn
Val
Phe
Val
Ile
465
Iie

Val

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

[
el
]

Leu
210
Asn
Glu
Lla
Ala
Lys
290
Leu
Val
Ile
Leu
Thr
370
Val
Pro
His
Tyr
Lys
450
Asp
Phe

Esn

<220>

<223>

<400>

Ala
195
Arg
His
1le
Leun
Thr
275
Ile
Val
Ser
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys

435
Asp

Ala

Tyr

Ile

115
529
PRT
Cavia

115

Leu
Pro
Phe
Thr
Gly
340
Thr
Ala
Tle
Asn
Lys
420
Ser
Thr
Ser

Asn

Leu
500

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

4845
Phe

His
Arg
230
Asn
Ser
Val
Ala
Asp
316
Gly
Lau
Met
Lys
Lys
390
Asp
Thr
Tyr
Bla
Lys
479

Ser

Leu

porcellius

Guinea Pig PH20

Phe
Len
215
Lys
Asp
Ile
Arg
Lys
285
Gln
Glu
Ser
Glu
Met
375
Asp
Ile
Val
Thy
Val
455
Pro

Ser

Ile

Met Gly Ala Phe Thr Phe Lys

1

5

Cys Ser Gly Val Leu Gln Thr

20

Cys Leu Ala Asp Lys Arg Ala

35

Met
200
Trp
Pro
Asp
Tyr
Asn
280
Asn
Val
Thr
Ile
Thr
360
Cys
Trp
Arg
Glu
Asn
440
Asp
Pro

Ser

Ile

His

Val

183
Leu Glu

Gly Tyr
Gly Tyr

Leu Ser
250

Leu Asn

265

Arg Val

Pro Leu
Leu Lys

Val Ala
330

Thr Arg

345

Ile Leu

Ser Gln
Asn Ser

Leu Glu
410

Asp Leu

425

Leu Ser

Val Cys
Val Glu
Thr Val

490

Ser Ser
505

PCTIUS%@QIOO@SM

Asn
235
Trp
Thx
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr
475

Ser

Val

Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leau
380
Asp
Gly
Glu
Lys
Ala
460
Glu
Thr

Ala

Ser Phe Phe Gly

10

Phe Ile Phe Leu

25

Prc Pro Leu Ile Pro

40

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

Ser

Sar
Leu

Asn
45

180
Leu

Pro
Cys
Asn
Ser
270
Ile
Val
Arqg
Ser
Ser
350
Tle
Gin
Leu
Lys
Ser
430
Lys
Gly
Ser

Met

Leu
510

Phe

Ile
30
Val

Gly
Asp
Phe
Giu

255
Val

Glu
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
Val

Pro

Phe
485

Val
15
Pro

Pro

Cys
Asp
240

Ser

Val

Ala
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Pro

480
lie

Glu
Cys

Leu



Leu
Gln
65

Asn
Tyr
Leu
Asp
Asp
145
Asp

Gln

Arg
Leu
Asn
225
Giu
ARla
Asn
Sey
Arg
305
Leu

Ile

Gly

Gly
385
Asn
Val
Phe
Val
Ile
465

Pro

Thr

Trp

cr
~

Pro
Ile
Tyr
Pro
Ile
130
Trp

Ile

Tyx

Thr
Arg
210
Thr
Leu
Leu
Gly
Lys
290
Leu
Val
Ile
Leu
Thr
370
Ile
Ala
His
His
His
450
Asp
Ile

Ser

Val
Leu
Thr
Pro
Gln
115
Leu
Giuw
Tyr
Asn
Gly
185
Pro
His
Gln
Tyx
Ala
275
Leu
Val
His
Trp
Glu
355
Leu
Cys
Thr
Gly
Cys
435
Asn
Ala

Thr

Ser

Trp
Asp
Gly
Tyr
100
Leu
Phe
Glu
Arg

His
180

Lys
Ser
Phe
Arg
Pro
260
Leu
Met
Fhe
Sexr
Gly
340
Asn
Ala
Thr
Asn
Lys
420
Ser
Val
Val

Asp

Ala

Asn
Met
Gln
83

Ile
Mat
Tyr
Trp
Asn

165
Ser

Ala

-Ser

Thr
Asn
245
Ser
Tyx
Asp
Thx
Val
325
Ser
Tyr
Ala
Arg
Phe
405
Pro
Cys
Arg
Leu
Asp

485
Pro

Ala
Ser
70

Ser
Asp
Asn
Met
Arg
150
Lys

Tyr

Phe
Leu
Lys
230
Asn
Val
Val
Asp
Asp
310
Gly
Leu
Met
Lys
Lys
390
Asp
Ser
Tyr
Ser
Asn
470
Thr

Pro

Pro
58

Phe
Ile
Pro
Leu
Pro
135
Pro

Ser

Ala

Met
Trp
215
Pro
Asp
Tyr
Arg
Lys
295
Gin
Glu
Ser
Lys
Met
375
Asp
Ile
Leuw
Thr
Val
455
Phe

Ser

Ser

Thr
Phe
Thr
His
Gln

120
Thr

Leu
200
Gly
Asn
Leu
Leu
Asn
280
hsn
Thr
lle
Leu
Gly
360
Cys
Trp
Glu
Glu
Asn
440
Asn
Pro

Gln

Ser

138

Giu
Ser
Leu
Thr
105
Gln
Asp
Trp

Glu

Ala
185

Glu
Tyr
Tyr
Gln
Thr
265
Arg
Pro
Thr
Val
Thr
345
Thr
Gly
Asn
Leu
Asp
425
Val
Val
Ser

Asn

His

Phe
Ile
Tyr
90

Gly

His

_Ser

Thr
Leu
170
Val
Thr
Tyr
Asp
Trp
250
Ser
Val
Leua
Thr
Pro
330
Arg
Leu
Gin
Thr
Gln
410
Leu
Ala
Cys
leu
Gln

450
Ile

PCT/ US%Q91006501

Cys
Val
75

Tvyr
Ala
Leu
Val
Argy
15%
Val

Ala

Leu
Leu
Giy
235
Leu
Arg
His
Pro
Phe
315
Leu
Ser
Leu
Val
Asn
395
Gln
Gln
Cys
Thr
Asp
475
Bsp

Leu

Ile
&0

Gly
Val
Ile
Arg
Gly
140
Asn

Lys

Lys

Lys
Phe
220
His
Trp
Val
Glu
Ile
350
Leu
Gly
Leu
Pro
Leu
380
Thr
Asn
Glu
Lys
Ala
460
Asp

Ser

Pro

Thr
Asp
Val
Lys
125
Leu
Trp
Ser
Ar

Leu
205
Pro
Cys
Asn

Arg

285

Val
Val
Tyr
365
Cys
Tyr
Gly
Phe
Asp
445
Asn
Asp

Ile

Lys

Gly
Pro
Arg
His
110
Sex
Ala
Arg

Gin

Asp
19¢
Gly
Asp
Pro
Asp
Ser
270
Ile
Val
Leu
Ser
Ser
350
Leu
Lys
Leu
Lys
Ser
430
Arg
Asn
Asp

Sex

Asp

Thr
Arg
Leu
95

Gly
Arg
Val
Pro
His
175
Phe
Lys
Cys
Pro
Serxr
255
Ser

Arg

Tyr

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

495
Leu

Asn
Lys
80

Gly
Gly
Gln
Ile
Lys
160

Pro

Glu

Ser
Tyr
Iile
240
Thr
Gln
Val
Tle
Asp
320
Ile
Ile
Asn
Gln
Leu
400
Val
Asn
Asp
Cys
Pro
480

Ile

Ser



PCTIUS¥91006501 |

139

500 505 510
Trp Cys Leu Phe Leu Leu Ser Ile Phe Ser Gln His Trp Lys

515 520 52
Leu

<210> 116
<211» 512
<212> PRT
<213> Rattus norvegicus

<220>
<223> Rat PHZ0

<400> 116
Met Gly Glu Leu Gln Phe Lys Trp Leu Phe Trp Arg Ser Phe Ala Glu
1 5 10 15
Ser Gly Gly Thr Phe Gln Thr Val Leu Ile Phe Leu Phe Ile Pro Tyr
20 25 30
Ser Leu Thr Val Asp Tyr Arg Ala Thr Pro Val Leu Ser Asp Thr Thr
35 40 45
Phe Val Trp Val Trp Asn Val Pro Thr Glu Ala Cys Val Glu Asn Val
50 55 60
Thr Glu Pro Ile Asp Leu Ser Phe Phe Ser Leu Ile Gly Ser Pro Arg
65 70 75 80
Lys Thr Ala Ile Gly Giln Pro Val Thr Leu Phe Tyr Val Asp Arg Leu
85 g0 95
Gly Asn Tyr Pro His Ile Asp Ala Gln Gln Thr Glu His His Gly Gly
100 105 110
Ile Pro Gln Lys Gly Asp Leu Thr Thr His Leu Val Lys Ala Lys Glu
115 120 125
Asp Val Glu Arg Tyr Iie Pro Thr Asp Lys Leu Gly Leu Alza Ile Ile
130 135 140
Asp Trp Glu Glu Trp Arg Pro Thr Trp Met Arg Asn Trp Thr Pro Lys
145 150 155 160
Asp Ile Tyr Arg Asn Lys Ser Ile Glu Leu Val Gln Ala Ala Asp Pro
165 1706 175
Ala Ile Asn Tle Thr Glu Ala Thr Val Arg Ala Lys Ala Gln Phe Glu
180 185 190
Gly Ala Ala Lys Glu Phe Met Glu Gly Thr Leu Lys Leu Gly Lys His
195 200 205
Ile Arg Pro Lys His Leu Trp Gly Phe Tyr Leu Phe Pro Asp Cys Tyr
210 215 220
Asn Asn Lys Phe Gin Val Asp Asn Tyr Asp Gly Gin Cys Pro Asp Val
225 230 235 240
Glu Lys Lys Arg Asn Asp Asp Leu Asp Trp Leu Trp Lys Glu Ser Thr
245 250 255
Gly Leu Tyr Pro Ser Val Tyr Leu Lys Lys Asp Leu Lys Ser Ser Arg
260 265 270
Lys BAla Thr Leu Tyr Val Arg Tyr Arg Val Leu Glu Ser Ile Arg Val
275 280 285
Ser Lys Val Ser Asp Glu Ser Asn Prc Val Pro Ile Phe Val Tyr Ile
290 295 300
Arg Leu Val Phe Thr Asp His Val Ser Glu Tyr Leu Leu Glu Asp Asp
305 310 3185 320
Leu Val Asn Thr Ile Gly Glu Ile Val Ala Gln Gly Thr Ser Gly Ile
325 330 335



Ile
Ile
Val
Gly
385
Asp

Val

Phe
Met
Ile
465
Lys

Pro

<210>
«211>
<212>
<213>

Ile
Leu
Thr
370
Met

Pro

Leu

Lys
Arg
450
Lys
Gly

His

<220>

<223>

<400>

Trp
Arg
355
Leu
Cys
Ser
Gly
Cys
435
Ser
Ala

Leu

Asp

117
512
PRT
Mus musculus

117

Met Gly Glu

1

Ser Gly Gly

Ser
Phe
Asn
65

Lys
Gly
Ile
Asp
Asp
145
Asp

Giy

Leu
Leu
50

Asp
Thr
Leu
Pro
lie
130
Trp

Asn

Leu

Thr
35

Trp
Pro
Ala
Tyxr
Gln
115
Glu
Glu
Tyr

Ser

Asp
340
Gln
Ala
Ser

Ser

Lys
420

Ser
Ile

Thr

1le
500

Leu
Thr
20

Val
Iie
Ile
Thx
Pro
100
Arg
His
Glu
Arg

ile
180

Ala
Tyr
Ala
Arg
Phe
405
Pro
Cys
Gln
Leu
Leun

485
Phe

Mouse PHZ0

Arg
Phe
Asp
Trp
Asp
Gly
85

His
Gly
Tyr
Trp
Asn

165
Thr

Met
Met
Lys
Liys
390

Sex

Glu

Phe
Asp
Gly
4790
Met

Val

Phe
Gln
Tyr
Asn
Leu
70

Gln
Ile
Asp
Ile
Arg
150
Lys

Glu

Ser
Lys
Met
375
Thx
Ile

Val

Ser
Val
45%
Pro

Thr

Phe

Lys
Thr
Arg
Val
55

Ser
Pro
Asp
Tyr
Pro
135
Pro

Ser

Ala

Lewu
Thr
360
Cys
Glu
Asn
Lys
Lvys
440
Asn
Asn

Thr

Pro

His
Val
Ala
40

Pro
Phe
Val
Ala
Gln
120
Asp
Thr

Ile

Thx

140

Ala
345
Thr
Ser
Ser

Val

Asp
425

Mat
Val
Sexr
Leu

Trp
505

Leu
Leu
25

Ala
Thr
Phe
Thr
Asn
1G5
Ala
Asp
Trp
Glu

Gln
185

Gln
Leu
Gln
Ser
Thy
410
Leu
Thr
Cys
Ala
Ala

490
Lys

Phe
10
Iie

Glu
Ser
Leu
Gin
His
Lys
Leu
Leu

170
Lys

PGT!US?&OQIGO&SQ1

Arg
Asn
Thr
Asp
395
Glu

Glu

Cys
Met
Phe
475
His

Met

Trp
Phe
Ile
Arg
Leu
75

Phe
Bla
Leu
Leu
Arg
155

Val

Ala

Ser
Pro
Leu
380
Ala

Bla

Tyr

Glu
Gly
460
His
Ile

Leu

Gly
Leu
Leu
Cys
&0

Ile
Tyr
Glu
Arg
Gly
140
Asn

Gln

Ile

Ala
Tyr
365
Cys
Tyr
Gly
Phe
Gilu
445
Asp
Leu

Leu

Val

Ser
Leu
Ser

45
Val

Gly S

Val
His
Lys
125
Leu
Trp

Ser

Gln

Gly
356
Ile
Lys
Ley

Lys

Ser
430

Thr
Bsn
Leu
His

Ser
510

Phe
Ile
30

Asn

Gly

Asp
Tyr
110
Ala
Ala
Lys

Thr

Gln
190

Cys
Val
Glu
His
Tyx
415
Glu
Ser
Val
Pro
His

495
Thr

Val
15

Pro
Thrx
Asn
Pro
Arg
a%

Gly
Lys
Ile
Pro
Asn

175
Phe

Pro
Asn
Lys
Leu
400
Glu

His

Asp
Cys
Gly
480

Leu

Pro

Glu
Cys
Thx
Val
Arg
Leu
Gly
Thr
Ile
Lys
160

Pro

Glu



Glu
Leu
Asn
225
Glu
Gly
Gln
Ser
Arg

345
Leu

Ilex

Iie
Val
Gly
385
Asn
Val
Phe
Val
Ile
465
Lys

Pro

<210>
<21i>
<2iz>
<213>

Ala
Arg
210
Asn
Lys
Leu
Ala
Lys
290
Leu
Val
Ile
Leu
Thr
370
Met
Pro
Leu
Lys
Lys
450
Lys

Ser

Gln

220>

<223>

<400>

Gly
195

N

Pro
Lys
Lys
Tyr
Thr
275
Yal
Val

Asn

His
355
Leu
Cys
Ser
Gily
Cys
435
Asn
Ala

Leu

Asp

118
520
PRT
Ovis aries

118

Arg
Asn
Phe
Arg
Pro
260
Leu
Gly
Phe
Thr
Asp
340
Lys
Ala
Ser
His
Asn
420
Ser
Val
Lys
Leu

Iie
500

Leu Asp Phe Pro

1

Ala Trp Asn Ala

20

Pro Asp Leu Arg

35

Thr Gly Gln Phe

Lys
Gln
Gln
Asn
245
Ser
Tyxr
Asn
Thr
Iie
325
Ala
Tyr
Ala
Arg
Phe

405
Pro

Phe
485
Phe

Sheep PHZ0

Ala

Pro

Leu

ile

Phe
Leu
Asp
230
Asp
Val
Val
Ala
Asp
310
Gly
Met
Met
Lys
Arg
390
Asp
Arg
Phe
Asp
Glu
470

Met

Val

Pro
Ala
Phe

Thx

Met
Trp
215
Pro
Asn
Tyr
Arg
Ser
295
Arg
Glu
Ser
Gln
Met
375
Lys
Ile
Val
Ser
Val
455
Pro

Thr

Phe

Pro
Glu
Ser

Leu

Leu
Leu
Tyr
280
Asp
Thr
Ile
Leu
Thr
360
Cys
Glu
Met
Gly
Arg
440
Asn
Asn

Thr

Pro

Leu
Arg
Val

40
Phe

141

Gly

Tyr

CTyr

Lys
Lys
2E5
Arg
Pro
Ser
Val
Ala
345
Thr
Ser
Ser
Leu
Asp
425
Mat
Val
Pro

Leu

Arg
505

Ile
Cys
25

Lys

Tyr

Thr
Tyr
Asp
Trp
250
Lys
Val
Val
Glu
Ala
33C
Gln
Lewu
Gln
Ser
Thr
410
Leu
Thr
Cys
Ala
Gly

450
Lys

Ser
i0

Val
Gly

Ala

PCTIUSWQIQOS50’I

Leu
Leu
Gly
235
Leu
Rsp
Val
Pro
Tyx
315
Leu
Aryg
Asn
Thr
Asp
395
Glu
Glu
Cys
Val
Phe
475
His

Thr

Asn
Lys
Ser

Asp

His
Phe
220
Gln
Trp
Leu
Glu
Iie
300
Leu
Gly
Ala
Pro
Leu
380
Val
Thr
Tyr
Lys
Gly
460
Tyr
Val

Leu

Leu
2G5
Pro
Cys
Lys
Lys
Ala

285
Phe

Thr
Ala
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Leu

Leu

Val

Ser
Phe
Gln

45
Leu

Gly
Asp
Pro
Ala
Ser
270
Ile
Val
Glu
Ser
Giy
350
Ile
Asn
Leu
Lys
Ser
430
Thr
Asn
Leu
Tyr

Sex
510

Phe
Lys
30

Lys

Gly

Lys
Cvys
Ala
Sex
255
Asn
Arg
Tyxr
Asp
Gly
335
Cys
Val
Glu
Hig
Tyx
415
Glu
Ser
Val
Pro
His

495
Thr

Leu
15
Leu

Ser

Tyz

Phe
Tyr
val
240
Thr
Arg
Val
lie
Asp
320
Ile
Pro
Asn
Lys
Leu
400
Glu
His
Asp
Cys
Gly
480

Leu

Pro

Trp
Pro
ARla

Tyxr



rro
&5

Gln
Als
Glu
Tyr
Ser
145
Gly
Pro
Asn
Arg
Phe
225
Ala
Ile
Val
Asn
Trp
305
Gly
Ala
Thr
Met
Gly
385
Cys
Asn
Gly
Bla
Thr
465
Lys
Gln

Gln

50

I

gy
Leu
Tyr
Asn
Arg
130
Phe
Lys
Asn
Tyr
Arg
2106
Pro
Pha
Ala
Phe
Ser
290
Gly
Asn
Ala
Arg
Asn
370
Lys
Ser
Val
Pro
Ser
450
Val
Val
Gly

Asn

Asp
Pro
Ser
His
Asn
185
Asn
Ser
Tyzr
Ser
Thr
275
Val
Ser
Tyr
Lys
Lys
355
Phe
Val
Cys
His
Val
435
Thr
Val
Arg
Val

Ile

Ile
100
Arg
Glu
Glu
Phe
Leu
180
Gln
Asp
Val
Vai
Val
260
Asp
Gly
Leu
Asn
Met
340
Gln
Ala
Thr
Tyr
Ser
420
Lys
Thr
Ser
Cys
Lys

500
Lys

4]
Fat
[«

Leu
Pro
Pro
Ser
Ala
Met
165
Trp
Pro
Asp
Tyr
Arg
245
Gilu
Gly
Glu
Asn
Thr
325
Cys
Trp
Ile
Leu
Ala
405
Val
Leu
Thr
Pro
Leu
485

Trp

Asn

2 Lys T

70
Lys

Asn
Thxr
Val
Ser
150
Gln
Gly
Thr
Leu
Leu
230
Asn
Ser
Ser
Ile
Leu

310
Thr

‘Ser

Asn
Gln
Glu
390
Asn
Asn
Gin
Val
Cys
470
Glu
Lys

Gin

Asn
Asp
Trp
Gla
135
Lys
Glu

Tyr

Tyr’

Asp
215
Asn
Arg
Pro
Ser
Val
295
Sexr
Leu
Gln
Ser
Thr
375
Asp
Ile
Val
Pro
Ser
455
Thr
Ala

Asn

Thr

Ser
Ala
12¢
Leu
Ile
Thr
Tyr
Asn
200
Trp
Ile
Val
Leu
Thr
280
Bla
Leu
Asn
Val
Ser
360
Gly
Leu
Asn
Cys
Ser
440
Ser
Pro
Ile
Thr

Thr

142

Asn
Leu
Val
105
Arg
Val
Ala
Leu
Leu
185
Gly
Leu
Lys
Gln
Pro
265
Tyr
Leu
Thr
Pro
Leu
345
Asp
Lys
Gln
Cys
Met
425
Asp
Ile
Glu

Ala

Ser
505

Thr
Glu
30

Gly
Asn
Leu
Lys
Lys
170
Phe
Asn
Trp
Leu
Glu
250
Val
Leu
Gly
Met
Tyr
330
Cys
Tyr
Gly
Thr
Lys
410
Ala
His
Ser
Lys
Asn

440
Ser

PCT/usg‘;}emssm

Val
75

Lys
Leu
Trp
Gln
Val
155
Leu
Pro
Cys
Lys
Lys
235
Ala
Phe
Ser
Ala
Gle
315
lie
His
Leu
Gly
Phe
305
Lys
Glu
Ser
Pro
Gln
475

Val

Gln

60
Tyr

Ala
Ala
Lys
Lys
146
Asp
Gly
Bsp
Ser
Giu
220
Sar
Ile
Val
Gln
Ser
300
Ser
Ile
Asp
His
Lys
380
Ser
Arg
Asp
Ser
Ser
460
Ser

Thr

Ser

Vai
Pro
125
Asn
Phe
Lys
Cys
Asp
205
Ser
Thr
Arg
Tyx
Gly
285
Gly
Cys
Asn
Glu
Leu
365
Tyr
Asp
Val
Ile
Ser
445
Thr
Pro

Gln

Gin

g

1

Lys
lie
110
Lys
Pro
Glu
Leu
Tyr
180
Leu
Thr
Pro
Leu
His
270
Asp
Ile
Met
Val
Gly
356
Asn
Thr
Lys
Asp
Cys
430
Gln
Thr
Glu
Thr

Ser
510

Gln
Thr
Leu
178
Asn
Glu
Ala
Lys
Ser
255
Arg
Leu
Tie
Asn
Thi
335
val
Pro
Val
Phe
Ile
415
Ile
Asn
Ala
Cys
Gly

495
Ser

Dro

80
Ile

Trp
Val
Leu

Ala
160
Arg
His
Lys
Leu
Ala
2490
Lys
Pro
Val
Met
Leu
320
Leu
Cys
Tle
Pro
Tyr
400
Lys
Glu
Glu
Thr
Leu
480
Cys

Ile



<210>
<Z211>
<212>
<213>

<220>

<223>

<400>

Met Gly

1
Ser

Cys
Phe
Phe
65

Gln
Leau
Gly
Lys
Val
145
Pro
Asn
Phe
Lys
Cys
225
Asp
Ser
Thr
Arg
Tyr
305
Gly
Gly

Cys

’

Ser
Leuy
Leu
50

Gin
Lys
Gly
Gly
Asn
130
Ile
Lys
Pro
Glu
Leg
210
Tyr
Val
Thr
Gln
Leu
2%0
Ala
Asp
Ile

Met

515

118
474
PRT
Bos taurus

Cow PH20

118

Met Phe

Gly Thr
20

Ala Leu

35

Trp Ala

Leu Pro
Ser Ala

Tyr Tyr
100

Ile Pro

115

Asp Ile

Asp Trp
Asp Val

Gln Leu
180

Thr Ala

195

Leu Arg

Asn His
Glu Lys

Ala Leu
260

Asn Ala

275

Ser Lys

Arg Pro
Leu Val
Tle Met

340

Asn Leu
355

Arg
Bro
Asp
Trp
Pro
Thr
85

Pro

Gln

Gliu
Tyr
165
Ser
Gly
Pro
Asn
Arg
245
Phe
Ala
Iie
Val
Asn
325
Trp

Gly

Arg
Gln
Phe
Asn
Asp
70

Gly
His
Leu
Tyr
Asn
150
Arg
Phe
Lys
Asn
His
230
Arg
Pro
Leu
Ala
Phe
310
Ser

Gly

Thr

His
Ala
Arg
Ala
55

Leu
Gln
Ile
Gly
Tyr
135
Trp
Asp
Pro
Ser
His
218
Asn
Asn
Ser
Tyr
Ser
285
Thr
val

Ser

Tyx

520

His
Val
Ala
40

Pro
Arg
Phe
Asp
Asn
1240
lie
Arg
Glu
Glu
Phe
200
Leu
Gln
Asp
Val
Val
280
Val
Asp
Gily

Leu

Leu
360

143

Iie
Phe
25

Pro
Val
Leu
Ile
Glu
1G5
Leu
Pro
Pro
Ser
Ala
185
Met
Trp
Pro
Asp
Tyr
265
Arg
Glu
Gly
Glu
Asn

345
Asn

Ser
Thr
Pro
Glu
Phe
Thy
g0

Lys
Lys
Asn
Thr
Val
170
Ser
Gin
Gly
Thr
Leu
250
Leu
Asn
Ser
Ser
Ile
330

Leu

Thr

PCTiUS%GQIOOBSM

Phe
Phe
Leu
Arg
Ser
75

Leu
Thr
Ser
Asp
Trp
155
Glu
Lys
Glu
Tyr
Tyr
235
Glu
Asn
Arg
Pro
Ser
315
Val

Ser

Thr

Arg
Leu
Ile
Cys
60

Val
Phe
Gly
His
Ser
140
Ala
Leu
Ile
Thr
Tyr
220
Asn
Trp
ile
Val
Leu
300
Thr
Ser

Leu

Leu

Ser
Leu
Ser
45

Val
Lys
Tyr
Lys
Leu
125
Val
Arg
Val
Ala
Leu
205
Leu
Gly
Leu
Arg
Gln
285
Pro
Tyr
Leu

Ser

Asn
365

Phe
Leu
30

Asn
Asn
Gly
Ala
Thr
110
Glu
Gly
Asn
Leu
Lys
19Q
Lys
Phe
Asn
Trp
Leu
279
Glu
Val
Leu
Gly
Val

350
Pro

Ala
15

Pro
Thr
Arg
Ser
Asp
95

Val
Lys
Leu
Trp
Gln
175
Val
Leu
Pro
Cys
Lys
255
Lys
Ala
Phe
Ser
Ala
335
Gin

Tyr

Gly
Cys
Ser
Arg
Pro
80

Arg
Phe
Ala
Ala
Lys
160
Lys
Asp
Gly
Asp
Pro
240
Glu
Ser
Ile
Val
Gln
320
Ser

Ser

Ile



Tie
Asp
385
His
Tyr
Asp
Val

Val
465

<Z210>
<Z211>
<212>
<213>

Asn

e Se ¥e
2

Gly

Leu

Thr
Thr
Asp

450
Cys

<220>

<223>

<400>

Asp
1
Trp
Asp
Gly
His
65
Leu
Tyr
Asn
Arg
Fhe
145
Lys
Asn
Tyr
Arg
Pro

225
Phe

Phe
Asn
Leu
Gln
50

Ile
Gly
Tyr
Trp
Asp
130
Pro
Ser
His
Asn
Asn
210

Sex

Tyx

Val
Gly

Asgn

Val
Phe
435
Ile

Ile

120
517
PRT
Ovis aries

120

Arg
Ala
Arg
35

Phe
Asp
Asn
Ile
Arg
115
Glu
Glu
Phe
Leu
Gln
195
Asp

Val

Val

Thr
Val
Pro
Pro
420
Tyr
Lys

RAsp

Sheep PHZO

Ala
Pro
20

Leu
Iie
Glu
Leu
Pro
100
Pro
Ser
Ala
Met
Txrp
i8¢
Pro
Asp
Tyr

Arg

Leu
Cys

Met
405

Gly
Cys
Asn

Ala

Rla
Thr
380
Asn
Thr
Ser
Val

Phe
470

Ala
37E

Arg

Phe

Leu
Cys
His

455
Leu

{Halozyme)

Pro
5
Ala

Phe

Lys
Lys
85

Asn
Thr
Val
Ser
Gin
165
Gly
Thr
Leu

Leu

Asn
245

Pro
Glu
Ser
Leu
Thr
70

Asn
Asp
Trp
Glu
Lys
150
Glu
Tvr
Tyr
Asp
Asn

230
Arg

Leu
Arg
Val
Phe
55

Gly
His
sSer
Ala
Leu
135
Ile
Thr
Tyr
Asn
Trp
215
Ile

Val

Lys
Lys

Ala

Thr
Tyr
440
Ser

Lys

Ile
Cys
Lys
40

Tyr
Asn
Leu
Val
Arg
120
Val
Ala
Leu
Leu
Gly
200
Leu

Lys

Gln

144

Met
His
Ile
Leu
425
Ser
Val

Pro

Ser
Ile
25

Gly
Ala
Thr
Glu
Gly
105
Asn
Leu
Lys
Lys
Phe
185
Asn
Trp

Leu

Glu

Cys
Trp

Gln
410

Glu
Asn
Asp

Pro

Asn
10

Lys
Ser
Asp
Val
Lys
el

leu
Trp
Gln
Val
Leu
170
Pro
Cys
Lys
Lys

Ala
250

PCTIUS2009/006501

Ser
Asn
39%
Thr
Asp

Leu

Val

Thr
Iie
Pro
Arg
Tyr
75

Ala

Ala

Ser
Glu
Ser

235
ile

Gln
380
Ser

Gly

Leu
Ser

Cys
460

Ser
Phe
Gln
Leu
Gly
Lys
Val
Pro
Asn
140
Phe
Lys
Cys
Asp
Ser
220

Thr

Arg

Val
Ser

Glu

Gln
Cys

445
Met

Phe
Lys
Lys
45

Gly
Gly
Lys
iile
Lys
125
Pro
Glu
Leu
Tyr
Leu
205
Thr

Pro

Leu

Leu
Asp
Gly
Lys
430
Lys

Ala

Leu
Leu
30

Ser
Tyr
Ile
Asp
Asp
110
Asp
Gln
Thr
Leu
Asn
190
Glu
Ala
Lys

Ser

Cys
Tyr

Gly
415

Phe
Lys

Glu

Trp
Pro
Ala
Tyx
Pro
Ile
S5

Trp
Val
Leu
Ala
Arg
175
His
Lys
Leu

Als

Lys
255

His
Leu
400
Lys
Ser
Arg

Asp

Ala
Pro
Thr
Pro
Gln
80

Ala
Glu
Tyr
Ser
Gly
160
Pro
Asn
Arg
Phe
Ala

240
Tle



Ala Ser

Phe Thr Asp
275
Val Gly

290

Ser

Gly Ser Leu

305
Asn

Tyr Leu

Ala Ala Lys

Thr Arg Lys
355
Phe Ala
370

Val

Asn

Lys Thr

385

Ser Cys Tyr

Val His Ser

Pro Val Lys
435
Thr Thr
450

Ser

Ser

Val
465
Arg

Pro

Cys Leu

Val Lys Trp

Gin Thr

515

Asn

<210>
<21l1>
<212>
<213>

121
1620
DNA
Qvis

<220>
223>

<400> 121

tttteogtgt
cotetggygece
tctgagactc
attattttat
tgtatatgga
agacattgec
ctggaggect
tgagttggtt
agtggatttt
acttcggcca
taaccagecet
cgactggttg

Val Glu

Sex
Ser

Gilu Ile

Asn Leu

Thr
325
Cys

Asn

Met
340
Gln Trp

Ile Gln

Leu Glu

Ala Asn
405
Val Asn
420
Leu Gln

Thr Val

Cys Thr

Glu Ala
485
Lys Asn
500

Thr Tyr

aries

DNA encoding sheep PH20Q in

tggttggcte
tggaatgece
ttectetgtaa
getgatagac
ggaattcece
tattacatac
acctygggeaa
ctgcaaaaaa
gagacagcag
aatcacttat
acttacaatyg

Lggaaggaasa

Pro
Ser
Val
Ser
310
Thr
Ser
Asn
Thr
Asp
340
Ile
Val
Pro
Ser
Pro
470
Ile

Thr

PCTIUS%GQIOGSSM

145

Val Phe
265

Leu

Leu Pro Val

Thr Tyr Ser Gln

280
Lla Leu

285

Gly Ala Ser

Thr Met Gln Ser

315
Ile

Leu

Leu Asn Pro Tyr

330
Val Leu Cys His

345
Ser Asp Leu
360

Lys

Ser Tyr
Giy
375
Leu

Giy Gly Lys

Gln Thr Phe Ser

395

Asn Cys Lys Lys Arg
410

Ala Glu
425

His

Cys Met Asp

Ser Asp Ser Ser

440

Ser Ile Ser Pro Ser

455
Glu Gln Pro
475

Gln

Lys Ser

Ala Val Thr
490

Ser

Asn

Gin
505

Ser Ser Ser

tggacttcag
cagctgaacg
aaggaagecce
ttggctacta
agttgggaaa
caaatgacag
gaaactggaa
atccacaact
gaaagagttt
ggggttatta
gaaattgctce
geoactgeect

agcacoccect
ttgtattaaa
ccaaaaaagt
tcectcatata
cttaaaaaat
cgtgggettg
acctaaagat
cagtttecca
catgcaagag
terttttect
tgatttagaa
tttececttet

Tyr His Arg

270

Gly Asp Leu

285

Gly Ile ile

300

Cys Met Asn

Ile Asn Val

Asp Glu Gly

350

His Leu Asn
365

Tyr Thr Val

380

Asp

Lys Phe

Val Asp llie

Ile Ile
430
Asn

Cys

Gln
445
Thr

Ser

Thr
160
Glu

Ala

Cys Leu

Thr Gly Cys

Ile Gin Asn

510

SEQ ID NGC:118

ctcatttcaa
atctttaaac
gctacgggac
gatgaaaaaa
catttggaaa
gocggtcattg
gtttacaggg
gaggcttcea
actittaaaac
gattgttaca
aaaaggagaa
gtttatttga

Pro Val

Val Asn

Met Trp

Leu Gly
320
Thr Leu
335
Val Cys

Pro Met

Pro Gly

Tyr Cys
460
Lys Asn
415
Glu Gly

Gla Ala

Thr Thr
Val
480
Gly

Lys

Gln
495

Ile Lys

acacttettt
racctocaga
aatttattac
caggcaacac
gagcoaaaaa
actgggaaaa
atgagtotgt
agattgcaaa
tgggaaaatt
atcataatta
atgatgatct
atatcaagtt

60

120
180
240
300
360
420
480
540
600
660
720



asaatctact
gtctaasata
tactgatggg
cgttgeteta
gcaatctige
cgtcacecta
aaggaaacaa
aactygggaaa
gttttctgat
tataaaaaat
tgtgaagtta
cagcagtatc

gteccecetgag
gtgtcaaggt
tcaaacaace

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

122
447
PRT
Homo

<220>
<223>

<400> 122
Leu Asn Phe
1
ARla Trp Asn
Met
35

Gln

Leu Asp

Thr Gly

30

Pro Tyr Ile

&5

Gln Lys Ile

Thr Phe Tyr

Glu Glu Trp

115

Tyvr Lys Asn

130

Ser Leu Thr

145

Gly Lys Asp

Bro Asn His

His Tyr Lys

195

Lys Arg Asn

210
Pro

Tyr Ser

225

Leu Tyr Val

ccaaaagctg
gtgtty
tcttcaacat
ggtgeotetyg
atgaacctag
gcagecaaaa
tggaattcaa
ggtggaaaat
aaattttatt
gttcatagtyg
caacccagtyg
tcacoctcta

Yy

tgocteaaag
gttaaatgga
tattaaaata

sapiens

Arg
Aia
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Gilu
Phe
Leu
180
Lys
Asp
Ile

Arg

Ala
Pro
Leu
Val
Saxr
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr

Asn

Pro
Ser
Phe
Thr
Ite
70

Gin
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu

230
Arg

soluble rHuPH20 36-482

Pro
Glu
Sex
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215

Asn

Val

ccttectatgt
aaagteccact
acctttctca
ggattataat
gcaattactt
tgtgcagcca
gcgactatot
acacagtacc
gcagttgtta
ttaatgtatg
atcattcecte
ctacagecac

tcaggtgttt
agaacacttc
taaattcagt

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Trp
Thr

Arg

PCT/ US%OQIOOG 501

146

tcgtaatcgt
tceeghibtt
gggtgacctt
gtggggeagt
gaacactaca
agtgectttge
tcacctgaac
tgggaaagtc
tgecaacatce
tatggcagaa
tagccagaat
cacagtatct

ggaagccatc
cagtcagtca
gcttataaaa

Ile Proc Asn
10

Cys Leu

25

Ile

Gly

Gly Ser

Tyr Val Asp

Val Thr Val
75
Lys

Leu Asp

Leu Met
105
Arg

Gly

Asn Trp

Val Gln Gin

Ala Gin
155

Leu

Lys

Iie Lys

170

Leu Phe Pro

185

Gly Ser Cys

Leu Trp Asn

Gln Gln Ser

235
Ile

Glu Ala

gtccaggaag
gtatatcace
gtgaattcgg
ctcaatctaa
ctgaatcett
cacgatgaag
ccaatgaatt
acacttgaaqg
aactgtaaga
gacatttgta
gaggeatota
ccatgtacte

gccaacgtca
agtattcazaa
aaaaagansa

Val Pro Phe

Lys Phe Asp

Pro Arg Ile
45

Arg Leu

60

Asn

Gly

Gly Gly

Alz Lys Lys

Ala Val Ile
110
Pro Lys
125

Asn

Lys

Gin
140
Glu

Val

Phe Giu

Gly Lys Leu

Asp Cys Tyrx

190

Phe Asn Val
20%

Glu Serx

220

Pro

Thxr

Val Ala

Ary Val Ser

ccatteoggtt

gteoagtitt

titggtgagat
geetaactat

acataatcaa

gagtgtgtac
ttgctattca
acctgcaaac
agagagitga
tagagggccce
ctacecaccgt
ctgagaaaca

cceaaacygyy
atattaaaaa
Azaazaaaaa

Leu
15
Glu

Trp
Pro

Asn Ala

Tyr Tyr

Ile Pro
B8O
Asp Ile
95
Asp Trp

Asp Val

Gin Leu

Ala
160
Arg

Lys

Leu
175
Asn His

Glu Tle

Ala Leu

Thr
240
ile

Ala

Lys

T80
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440

1500
1560
1620



Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser

Thx

Phe

<210>
<Z1i>
<212>
<213>

- e8P

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

Leu

<220>

<223>

<400>

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

145
Gly

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130

Leu

Lys

Als
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

123
446
FRT
Homo sapiens

123

Phe
Asn
Met
35

Gln
Ile
Ile
Tvyr
Trp
115
Asn

Thr

Asp

Lys Ser

260
Gln

Glu
Ser
Glu
Met
3440
Asn
Iie
Leu
Ser
vVal

420
Pro

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu

Phe

Val
Thr
Ile
Thr
3z5
Cys
Trp
Gln
Glu
Thr
405
Asp

Pro

Ala
Pro
Leu
Val
Ser
Leu
g5

Pro
Pro
Ser

Ala

Leu

Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
380
Leu

Val

Met

Pro
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Tle
Thr

150
Val

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

Cys

Glu

Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Ile

Thr

440

soluble rHuPH20 36-481

Pro
Glu
Ser
ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu

Glu

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu

Lys

Thr

PCTIUS@91006501

147

Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tvyxr
Val
Leu
Leu
105
Arg
Val

Ala

Ile

250
Phe

Ser

Ala

Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410
Asp

Giu

Pro
10

Leu
Gly
Val
Thr
Asp
90

Gly
Asn
Gin
Lys

Lys

Ser
Ser

315
Tie

Leu
Lys
Ser
3985
Lys
Gly

Pro

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Glin

155
Leu

Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

Gin

Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
140

Glu

Gly

270
Glu Leu
285
Ile Val

Leu Leu
Asn Val
Gin Gly
350G
Leu Asn
365
Thr Val
Lys Phe
Asp Val
Cys Ile
430

Ile Phe
445

Pro Phe
Phe Asp
30
Arg Ile
Leu Gly
Gly Gly
Lys Lys
Val Ile
110
Pro Lys
125
Asn Val
Phe Glu

Lys Leu

255
Ile

Val
Ile
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys
415
Asp

Tyr

Leu
i5

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gln
Lys

Leu

Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala

Trp
Pro
Ala
Tyr
Pro
B0

Ile
Trp
Val
Leu
Ala

160
Arg



Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305

Asn

Ala

Iie
Asn
Lys
385
Ser

Thr

Phe

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

Tyt
Asp
Thr
Phe
290
Thx
Tyr

Ala

Arg
Phe
370
Pro
Cys
Asp

Leu

<220>

<223>

<400>

Leu
1
Ala

Leu
Thr
Pro

65
Gln

Rsn
Trp
Asp
Gly
50

Tyr

Lys

Val
Ala
Asp
275
Gly
L.eu
Mat
Lys
Lys
355
Ala
Thr
Tyr:
Ala

Lys
435

124
445
PRT
Homo sapiens

124

Phe
Asn
Met
35

Gln
Ile

Ile

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

Met

340
Asn

Ile
Leu
Ser
Val

4290
Proc

Trp
Preo
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr
405

Asp

Pro

Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
ile

Ser

Asn
Leu
Asp
390
Leu

Val

Met

3
]
2]

Ser
215
Asn
Val
Leu
Lys
Ala
285
Arg

Leu

Gln

Ser
Glu
375
Leu
Ser

Cys

Glu

soluble rHuPH20 35-480

Arg Ala Pro Pro

Ala
20

Ser
Gly
Asp

Ser

5
Pro

Leu

Val

Ser

Leu

Sexr
Phe
Thx
Ile

70
Gin

Glu
Ser
Ile
g5

Thr

Asp

+3
<
H

Asn
200
Trp
Thr
Arg
Pro
Phe
286
Leu
Sexr
Asn
Val
Ser
360
Lys
Glu
Cys
Ile

Thy
440

Val
Phe
Phe
40

Phe
Gly

His

PCT!US%QQIGOSSO‘I

148

- Leu

185
Gly

Leu
Gin
Glu
Val
265
Leu
Gly
Met
Pro

Leu

345
Bsp

Gly
Gln
Lys
Ala

425
Glu

ILie
Cys
25

Ile
Tyr
Val

Leu

170

Dhe.

Ser
Trp
Gln
Ala
256G
Phe
Ser
Ala
Lys
Tyr
330
Cys
Tyr
Gly
Phe
Glu
410

Asp

Glu

Pro
10

Leu
Gly
Val
Thr

Asp

Asn

Ser
235
Ile

Ala T

Gln
Sexr
Ser
315
Ile

Gln

Leu
Lys
Ser
395
Liys
Gly

FPro

Asn
Gly
Ser
Asp
Val

75
Lys

Asp
Phe
Glu
220

Pro

Arg

Asp
Gly
300
Cys
Ile

Glu

His
Phe
380
Glu
Ala
Val

Gln

Vai
Lys
Pro
Arg
60

Asn

Rla

Ser
Val

Val

Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Ile
445

Pro
Phe
Arg
45

Leu

Gly

Lys

Tvr
180

Val

Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val

Gly

350
Asn

Val
Phe
Val
Ile

430
Phe

Phe
Asp
30

Ile
Gly
Gly

Lys

175

A\STL b

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

415
Asp

Leu
15

Glu
Asn
Tyr
Ile

Asp

Leu
Thr
240
Iie
Val
Tyx
Trp
Asp
320

Leu

Cys

Asp
Gly
Cys
460
Asp

Ala

Trp
Pro
Ala
Tyx
Pro

BG
Ile



Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyx
225
Leu
Pro
Phe
Thx
Gly
305
Asn
Ala
Iie
Ban
Lys
385
Ser

Thr

Phe

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

Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210
Pro
Tyzr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370

Pro

Cvys

Asp

Leu

<220>

<Z223>

<400>

Tyx
Trp
115
Asn

Thr

Asp

Lys
1585
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala

Thr

Tyr

Ala

Lys
435

125
444
PRT
Homo sapiens

125

Met E

160
Arg

Arg
Giu
Phe
Leu
180
Lys
AsSD
Ile
Arg
Lys
260
Gin
Glu
Ser
Glu
Met
340
Asn
Ile
Leu
Ser
Val

420
Pro

85

Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu

Thr
405

Asp

Pro

Va l
Thr
Ile
Thr
150
Val
Giy
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile
Ser
Asn
Leu
Asp
396
Leu

val

Met

Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
Ser
215
Asn
Val
L.eu
Lys
¥
Ala
248
Arg
Leu
Gin
Ser
Glu
375

Leu

Ser

Cys

Glu

Asn
Ala
1290
Leu

Lys

Thr

Asn
260
Trp

Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu

Cys

Ile

Thr
440

sgluble rHuPh20 36~479

149

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

425
Glu

%0
Gly

Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr

330
Cys

Tyr 1

Gly
Phe

Glu
410

Asp

Glu

PCT/ US%@QIOGGSG"!

Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Bla
Gln
Ser
Ser
315
Tle

Gln

Lys
Ser
395
Lys
Gly

Pro

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

Ala

Val

Gln

Pro
125
Asn
Phe
Lys
Cys
Asn
205

Ser

Val

Glu
285
Ile
Leu
Asn
Gin
Leu
365
Thr

Lys

Asp

Cys

Ile
445

1 Ile

110
Lys

vVal
Glu
Leu
Tyr
1920
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
val
Phe
Val

Ile
4340

95
Asp

Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Ilie
Leu
Thr
335
Val
Fro
Arg
Tyr

Lys
415

Asp

Leu
Ala
180
Arg
His
Ile
Ley
Thr
240
Ile
Val
Tyxr
Tre
Asp
320
Leu
Cys
Asp
Gly
Cys

400
Bsp

Ala

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp



Pro
Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyx
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser

Thr

Phe

Phe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg

210
Pro

Ala
Arg
Fhe
370
Pro
Cys

Asp

Leu

Met
35

Gln
Iie
Ile
Tyxr
Trp
115
Asn
Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr
Ala

Lys
435

<210> 126

Ala
20

Ser
Gly
Asp
Ser
Met
160
Arg
Arg
Glu
Phe
Leu
18¢C
Lys
Asp
Ile
Arg
Lys
260
Glin
Glu
Ser
Glu
Met
3490
Asn
Ile
Len
Ser
val

420
Pro

Ser
Leu
85

Pro
Pro
Ser
Kla
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu

Thr
405

Asp

Pro

Phea
Thr
Iie
70

Gln
Val
Thr
Iie
Thr
1590
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
iile
Ser
Asn
Leu
Asp
390
Leu

Val

Met

Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Giu
Glu
Tyr
Tyr
Ser
215
Asn
Val
ie1n
Lys
Ala
295
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

Cys

Glu

Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
200
Tre
Thx
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys
Glu
Cys
Tie

Thr
440

Cys
25

Ile
Tyxr
Val
Leu
Leu
105
Arg
Val
Als
Ile
Leu
185
Gly
Leu
Gln
Giu
Val

265
Leu

Pro
Leu
345
Asp
Gly
Gln
Lys
Ala

425
Glu

Thr
Asp
80

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

Glu

PCTIUS%QQIOOG&OT

Asp
Val
15

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
ile
Ala
Gin
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys
Gly

Pro

Arg
Asn

Ala

Ala V

Lys
Gln
1490
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

Gln

Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Tie
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp

Cys

Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Giu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe

Val

Ile
430

Asp
Asp
Asp
Gln
Lys
jeu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Iie
Leu
Thr
335
Val
Pro
Arg
Tyr
Lys

415
Asp

Pro

Ala

Tyr

Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tvyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala



151

<211> 443
<z12> PRT
<213> Homo sapiens

<220>
<223> soluble rBEuPH20 36-478

<400> 126
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro
1 5 10
Ala Trp Asn Ala Prc Ser Glu Phe Cys Leu
29 25
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly
35 40
Thr Gly Gln Gly Val Thr Ile Phe Tyr Val
50 55
Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr
65 70
Gln Lys Ile Ser Leu Gln Asp His Leu Asp
85 90
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly
160 105
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn
115 120
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln
130 135
Ser Leu Thr &Glu Ala Thr Giu Lys Ala Lys
145 150
Gly Lys Asp Phe Leu Val Gilu Thr Ile Lys
165 170
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe
180 185
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser
185 2090
Lys BArg Asn Asp Asp Leu Ser Trp Leu Trp
210 215
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln
225 230
keu Tyr Val Arg Asn Arg Val Arg Giu Ala
245 250
Pro Asp ABla Lys Ser Pro Leu Fro Val Phe
260 265
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser
2715 280G
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala
290 295
Gly Thr Leu Ser Ile Met Arg 3Ser Met Lys
305 310
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr
325 33C
Ala Ala Lys Met Cys Ser Gln Val Leu Cys
340 345
Ile Arg Lys Asn Trp Asn Ser Sexr Asp Tyr
355 360
Asn Phe Ala Ile GIn Leu Glu Lys Gly Gly
370 375
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe
385 3%0

PCT/ US%OQIOOGSG’!

Asn
Gly
Ser
Asp
Val
15

Lys
Met
Trp
Gln
Gln
155
Lewu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gin
Ser
Ser
315
Ile
Gln
Leu

Lys

Ser
39%

Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Bsp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
360
Cys
Iie
Glu
His
Phe

380
Glu

Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Tle
Leu
Asn
Gln
Leu
365

Thr

Lys

Phe
Asp
30

Tie
Gly
Gly
Lys
Ile
110
Lys
Val
Giu
Leu
Tyx
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn

Val

Phe

Leu
15

Glu
Asn
Tyr
Ile
Asp
95

Asp
Asp
Gin
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
335
Val
Pro

Arg

Tyr

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
1e6C
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly

Cys
400



Ser Cys Tyr Ser Thr Leu Ser Cys
405
Thr Asp Ala Val Asp Val Cys Ile
420

Phe Leu Lys Pro Pro Met Glu Thr
435 440

<210> 127

<211> 442

<212> PRT

<213> Homo sapiens

<220>
<223> soluble rHuPh20 36-477

<400> 127

Leu
1

Ala
Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly

305
Asn

Asn Phe Arg Ala Pro Pro Val
5
Trp Asn Ala Pro Ser Glu Phe
20

Asp Met Ser Leu Phe Ser Phe
35 40

Gly Gln Gly Val Thr Ile Phe

50 55

Tyr Ile Asp Ser Ile Thr Gly

70
Lys Ile Ser Leu Gln Asp His
85
Phe Tyr Met Pro Val Asp Asn
100

Glu Trp Arg Pro Thr Trp Ala
115 . 12¢

Lys Asn Arg Ser Ile Glu Leu

130 135

Leu Thr Glu Ala Thr Glu Lys

150

Lys BAsp Phe Leu Val Glu Thr

165
Asn His Leu Trp Gly Tyr Tyr
180
Tyr Lys Lys Pro Gly Tyr Asn
195 200
Arg Asn Asp Asp Leu Ser Trp
210 215
Pro Ser Ile Tyr Leu Asn Thr
230
Tyr Val Arg Asn Arg Val Brg
245
Asp Ala Lys Ser Pro Leu Pro
260
Thr Asp Gln Val Leu Lys Phe
275 280
Phe Gly Glu Thr Val Ala Leu
280 295
Thr Leu Ser Ile Met Arg Ser
310
Tyr Met Glu Thr Ile Leu Asn

152
Glu Lys Ala Asp Val Lys Asp

Lys
Ala

425
Glu

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met

Pro

410
Asp

Glu

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gin
Rla
250
Phe
Ser
Ala
Lys

Tyxr

PCT/ US%QSIOGS 501

415

Gly Val Cys Ile Asp Ala

Pro

Asn
Gly
Sexr
Asp
Val
75

Lys
Met
Trp
Gin
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gin
Ser
Ser

315
lle

Val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gin
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys

ile

Exro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Giu
285
Tle

Leu

Asn

430

Phe
Asp
Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Lew
Val

Leu

Val

Leu
Glu
Asn
Tyr
Tle
Asp
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
ile
Val
Ile

Leu

Thr

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
166
Arg
Hisg
Ile
Leu
Thr
2449
Ile
Val
Tyr
Trp
Asp

320
Leu



Ala Als
Ile Arg
Asn.Phe
370
Lys Pro
385
Ser Cys
Thr Asp

Phe Leu

Lys
Lys
355
Ala
Thr
Tyxr

Ala

Lys
435

<210> 128
<211> 467
<212> PRT
<213> Homc sapiens

<220>

Met
340
Asn
Ile
Ley
Ser
Val

420
Pro

325
Cys

Trp
Gln
Glu
Thr
405
Asp

Pro

Ser
Asn
Leu
Asp

380
Leu

Met

<223> sHuPH20 precursor

<400> 128

Met Gly
1
Ser Ser

Cys Leu

Phe Leu
50

Asp Glu

Ile Asn

Gly Tyr’

Gly Ile

Lys Asp
130

Ile Asp

145

Lys Asp

Val Gln
Glu Lys

Leu Leu
210

Tyxr Asn

225

Val Glu

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Iie
Trp
Val
Leu
Ala
195
Arg
His

Ile

Leu
Val
20

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

Lys

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tvr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn

Tyr

Arg
245

FPhe
Gln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyx
Trp
150
Asn
Thr
Asp
His
Lys

230
Asn

Glu
375
Leu
Ser
Cys

Glu

<
&
=

Ser
360
Lys
Glu
Cys
Tle

Thr
440

1~467

Lys
Ile
Arg
Ala
55

Ser
Giy
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys

Asp

His
Val
Ala
40

Pro
Leu
Val
Ser
Leuy
120
Pro
Proc
Ser
Ala
Leu
200
Trp

Pro

Asp

153

Leu
345
Asp
Giy
Gln
Lys
Ala
425
Glu

Ile
Phe
25

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

Leu

330
Cys

Tyr
Gly
Phe
Glu
410
Asp

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
S0

Thr
Asp
Asp
Txp
Glu
170
Glu
Glu
Tyr
Tyr

Ser
250

PCTIUS%_QQIOO@SM

Leu
Lys
Ser
395
Lys

Gly

Phe
Phe
vVal
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn

235
Trp

His
Phe
380
Glu
Ala

Val

Arg
Leu
Tle
Cys
&0

Ile
Tyr
Val
Lieu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly

Leu

Leu
365
Thrx
Lys
Asp

Cys

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
12%
Gly
Asn
Gln
Lys
Lys
205
Phe

Ser

Trp

Gl
1 GLy

350
Asn

Val
Phe
Val

Ile
430

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
116
Lys
Met
Trp
Gln
Gln
190
Leu
Pro

Cys

Bsn

335

Val
Pro
Arg
Tyr
Lys

415
Asp

Val
15

Pro
Val
Lys
Pro
Arg
85

Asn
Ala
Ala
Lys
Gin
175
Giu
Gly
Asp
Phe

Glu
255

Lys
Cys
Pro,
Phe
Arg
B0
Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn

240
Ser



Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Fhe

Val

ile
465

<210>
<211>
<212>
<213

Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>

<400>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys

Ile

Leu
Thr
275
Tle
Val
Tyxr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

129
477
PRT
Homo sapiens

129

Ty
260
Leu
Pro
Phe
Thxr
Gly
340
Asn
Ala
Ile
Asn
Lys
420

Ser

Thr

Gly Val Leu

Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp

130
Esp

Gly
Thr
35

Trp
Pro
BAla
Tyr
Pro
115
Ile

Trp

Val
20

Leu
Ala
Leun
Thr
Pro
100
Gln
Thr

Glu

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

Cys

Asp

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys
Phe

Glu

Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
380
Ala
Thr

Tyr

Ala

sHuPH20 precurscr

Phe
Gln
Phe
Asn
Met
70

Gin
Ile
Ile
Tyr

Tep

Ile
Arg
Lys
295
Gin
Glu
Ser
Glu
Met
375
Asn
Ile
Leu

Ser

Val
455

Tyr
Asn
280
Ser
Val
Thr
Tie
Thr
360
Cys
Trp
Gln
Glu
Thx

440
Asp

1477

Lys
Tle
Arg
Ala
55

Ser
Gly
Asp
Ser
Met

135
Arg

Hig
Val
Ala
40

Pro
Leu
Val
Sar
Leu
120

Pro

Pro

154

Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425

Leu

Val

Iie
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val

Thr

Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu

Ser

Cys

Phe
10
Thr

Pro

Glu

Ile
S0

Thr
Asp
Asp

Trp

PCTIUS%Q91006501

Thr
Arg
Pro
Phe
315
Len
Ser
Asn
Val
Ser
395
Lys
Glu
Cys

Iie

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn

Ala

Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Giln
Lys

Ala
460

Arg
Leu
Ile
Cys
60

TLle
Tyr
Val
Leu
Leu

140
Arg

Gln
Rla
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyxr
Gly
Phe
Glu

445
Asp

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly

Asn

Ser
2710
Ile
Ala
Gln
Ser
Ser
350
Ile
Gin
Leu
Lys
Ser
430
Lys

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met

Trp

Pro
Arg
Tyr
Asp
Gily
335
Cys
Iie
Glu
Hig
Phe
415
Glu

Ala

Val

Val
13

Pro
Val
Lys
Pro
Arg
Asn
Ala

Ala

Lys

Val
Val
Thr
Glu
320
ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val

Pro



Lys
Val
Glu
Leu
Tyxr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Azn
Val
Phe

Val

Ile
465

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

Asp
Gln
Lys
Leu

210
Asn

Bla
Rla
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>

<400>

Val
Leu
Ala
19%
Arg
His
Ile
Leu
Thr
275
Ile

Val

Tyr T

Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

130
478
PRT
Homo saplens

130

Ser
180
Gly
Pro
His
Lys
Tvr
260
Leu

Pro

Phe

Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser

Thr

Phe

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

Esp

Leu

150
Asn

Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Lewu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala

Lys
470

sHuUPHZ0 precursor

Met Gly Val Leu Lys Phe

1

5

Ser Ser Gly Val Ser Gln

20

Cys Leu Thr Leu Asn Phe

35

Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val

455
Pro

V2]
L]
4

Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
449
Asp

Pro

1-478

Lys
Ile

Arg

His

Val

Ala
40

PCTIUS%QSIOQGSM

Ile Glu
170
Thr Glu

Val Glu
Gly Tyr
Gly Tyr

Leu Ser
250

Lewu Asn

265

Arg Val

Pro Leu
Leu Lys

Val Ala
330

Met Arg

345

Ile Leu

Ser Gln

Asn Ser

Leu Glu
410

Asp lLeu

425

Leu Ser

Val Cys

Met Glu

155
Leu

Lys
Thr
Tyzx
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
S5erxr
Asn
Val
Ser
385

Lys

Glu

Iie
Leu
229
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

ile Phe Phe Arg

10

Phe Thr Phe Leu

25

Prc Pro Val Ile

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

Glu

Ser
Leu

Pro
45

Gln
Gln
130
Leu

Pro

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

Gly

Phe

Ile
30
Asn

Gln
i75
Glu
Gly
Asp

Phe

1 Glu

255
Preo

Arg
Tyxr
Asp
Gly
335
Cys

Ile

His
Fhe
415
Glu
Ala

Val

Val
15
Pro

Val

160

Bsn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gin
Leu
400
Thi
Lys
Asp

Cvys

Lys
Cys

Pro



Phe
Bsp
Ile
Gly
Gly
Lys
Ile
145
Lys
Val

Glu

Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe

Val

Ile
465

Asn
Tyr
iile
Asp
130
Asp
Asp
Gin
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys

450
Asp

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
185
Arg
His
Ile
Leu
Thr
275
Tle
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Rla

<210> 131
<211> 479

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

260
Leu

Phe
Thr
Gly
340
Asn
Ala
Tie
Bsn
Lys
420
Ser

Thr

Fhe

Trp
Asp
Gly
85

Tyr
Lys
FPhe
Glu
Lys
165
Leu
Lys
Asn
Tyx
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
403
Pro
Cys
Asp

Leu

Asn
Met
T0

Gln
Tie
Tie
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
380
Ala
Thr
Tyr

Ala

Lys
470

Ala

=
35

Ser
Gly
Asp
Ser
Met

135
Arg

arg

Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Metl
375
Asn
Ile
Leu
Ser
Val

455
Pro

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr
440
Asp

Pro

156

Ser
Phe
Thr
Ile
105
Gin
Val
Thr
fle
Thi
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Iie
Sar
Asn
Leu
Asp
425
Ley

Val

Mat

Glu
Ser
Ile
S0

Thr
Asp
Asp
Trp
Gliu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser

Cys

Glu

PCTIUS2009/006501

Phe
Phe
15

Phe
Gly
His
Asn
Rla
155
Leu
Lys
Thr
Tyx
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Serx
Asn
Val
Ser
385
Lys
Glu
Cys

Ile

Thr
475

oy )
o

Tyx
Val
Leu
Leu
140
Arg
Val
Lia
Ile
Leu
220
Gly
Leu
Gln
Giu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Leu
Gly
Val
Thr
Asp
125
Giy
Asn
Gin
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
385
Cys
Ty
Gly
Phe
Glu
445
Asp

Glu

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

Pro

Lys
Pro
Arg
85

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

Val

Phe
Arg
g0

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gin
Leu
400
Thr
Lys
Asp

Cys



<212>
<Z13

PRT

» Homo sapiens

<220>

<223>

<400> 131

Met
1

Ser
Cys
Phe
Asp
65

Iie
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly

3B5
Asn

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
280
Ile
Val
Ile
Leu
Thr
370
Val

Pro

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
1i5
Ile
Trp
Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355
Leu

Cys

Asp

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyxr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile

Asn

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thx
Phe
325
Thr
Tyr
Als
Arg

Phe

sHUPHZ20 precursor

Phe
Gin
Phe
Asn
Met

70
Gin

Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys

390
Ala

1-479

Lys
lie
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gin
Glu
Ser
Glu
Met
375

Azn

lle

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyx
Asn
2840
Serx
Val
Thxr
Ile
Thr
360
Cys
Trp

Gln

PCT/ USWQIQGSSM

157

Ile
Phe
Pro
Ser
Phe
Thr
Ile
105
Glin
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser

Asn

Leu

Phe
10

Thr
Pro
Giu
Serxr
Ile

20
Thr

Asp
Trp
Glu
170
Glu
Glu
Tyx
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Glin

Ser

Glu

Phe
Phe
Val
Phe
Phe
Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Bsn
Val
Ser

385
Lys

Arg
Leu
Ile
Cys
60

Tie
Tyr
Val
Leu
Lewu
14GC
Arg
Val
Rla
Iie
Leu
220
Gly
Leu
Gin
Giu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp

Gly

Ser
Leu
Pro
45

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

Gly

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
130
L.eu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gin
Ser
Sexr
350
Ile
Gln

Leu

Lys

Val
15

Pro
Val
Lys
Pro
Arg
25

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

Phe

Lys
Cys
Fro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu

400
Thr



Val

Ile
465

<z210>
<2il>
<212>
<213>

<220>

<223>

132
480
PRT
Homo sapiens

<400> 132

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala

Ser

Gly
Ser
Leu
Leu
50

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

Ala

Lys
290

Val
Gliy
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr

275
Ile

r T ase

420
Ser
Thr

Phe

Leu
Val
20

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

Leu

Pro

Lys
5

Ser
Asn
Trp
Asp
Gly
85

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

Tyr

Asp

-3
o
31

Ala

Lys
470

sHuPHZ{ precursor

Phe
Gln
FPhe
Asn
Met
70

Gln
Iile
Ile
Tyxr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser

Val

Ala

t=
0]
™

Ser
Val

455
Pro

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg

Glu

Phe

Arg

Lys
285

{
§

Thr
440
Asp

Pro

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn

280
Ser

158

lie
Phe
Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Tle
Thr
185
Val
Gly
Gly
Leu
leu
265
Arg

Pro

410
Leu

Ser
Cys

Giu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Rsp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyxr
Ser
250
Asn

val

Leu

PCTIUS%QQIOOﬁﬁQ’E

Gl
Cys
Iie

Thr
475

Phe
Val
Phe
Phe
7%

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr

Arg

Pro

in Phe

Lys
Ala

460
Glu

Arg
Leu
ile
Cys
&9

Iie
Tyr
Val
Leu
Ley
14¢
Arg
Val
Ala
Ile
Leun
220
Gly
Leu
Gln

Glu

Val
300

Gla
445
Asp

Glu

Ser
Leu
Pro
Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gin
Lys
Lys
205
Phe
Ser
Trp
Gln
Bla

285
Phe

Ser
430
Lys
Gly

Pro

Phe

Ile
30

Asn

Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
180
Leu
Pro
Cys
Asnn
Ser
270
Ile

Ala

415
Glu

Ala
Val

Gin

Val
15
Pro

Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
285
Pro

Arg

Tyx

Asp

Cys

Lys
Cys
Pro
Phe
Arg
80

L.eu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Sexr
Val

Val

Thr



Arg
385
Leu
Val
Leu
Val
Giy
38%
Asn
Val
Phe

Val

Iie
465

<210>
<21l>
<212>
<213>

Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys

450
Asp

<220>

<223>

Val
Tyr
Tre
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

133
481
PRT
Homc saplens

<400> 133
Gly Val Leu

Met
1
Ser
Cys
Phe
Asp
65
lle
Gly
Gly
Lvs
Ile
145
Lys
Val

Glu

Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln

Lys

Gly
Thr
35

Trp
Pro
Bla
Tyr
Pro
115
Ile
Trp
Val

Leu

Ala

Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser

Thr

Phe

Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser

180
Gly

Thr

Phe
325
™r
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

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

Leu

Lys

Tyr
Ela

Lys
470

sHuPH20 precursor

Phe
Gln
Phe
Asn
Met
70

Gin
Ile
Ile
Tyr
Trp
150
Asn

Thr

Rsp

Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val

455
Pro

Val
Thr
ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

1-481

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu

Phe

His
Val
Ala
40

Pro
Leu
Val
Ser
Leuy
120
Pro
Pro
Ser

Ala

Leu

PCT/ US%@QIOO%SO’!

159

Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

Ile
Phe
25

Ero
Ser
Phe
Thr
Ile
1G5
Giln
Val
Thr
Ile
Thr

185
Val

Lys
Ala
330
Arg

Leu

Gln

Glu
410
Leu
Ser

Cys

Glua

Phea
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu

Glu

Phe
315
Leu
Ser
Asn
Val
Ser
345
Lys
Glu
Cys
Ile

Thr
475

Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu

Lys

Thr

Leun
Gly
Met
Pro
Leu
386
Asp
Gly
Gln
Lys
Ala

460
Glu

Axrg
Leu
Ile
Cys
&0

Ile
Tyr
Val
Leu
Leau
14C
Arg
Val

Ala

Ile

Ser
Bla
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445

Asp

Glu

Ser
Leu
Pro
45

Leu
Gly
vVal
Thr
Asp
125
Gly
Asn
Gin

Lys

Lys

Gin
Ser
Ser
35¢
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln

1%0
Leu

Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
Val

Gln

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu

Gly

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

Ile
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn

Phe

Lys



Ala
Ser
Arg
308
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

<210>
<z211>
<2i2>
<213>

Leu
210
Asn
Glu
Ala
Ala
Lys
250
Ile
Val
Ile
Leu
Thr
378
Val

Pro

<220>

<223>

<400>

g2 4
oW
L

Leu
Thr
2175
Ile
Val
Tyzr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

134
483
PRT
Homo sapiens

134

Met Gly Val

1

Ser Ser Gly

Cys Leu Thr

35

Phe Leu Trp

30

Bsp Glu Pro

65

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

Thr

Phe

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

Bsp

Leu

Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
380
Ala
Thr
Tyr

Ala

Lys
470

sHUPHZO precursor

Leu Lys Phe

5

Val Ser Gln

20

Leu Asn Phe

Ala Trp Asn

Leu Asp Met

70

Leu

215
Lys
Asp
Ile
Arg
Lys
255
Gin
Glu
Sexr
Glu
Met
375
Asn
Ile
Leu
Ser
Val

455
Pro

Asn
280
Ser
Val
Thx
Ile
Thrx
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

1-483

Lys
Ile
Arg
Ala

55
Ser

His
Val
Ala
40

Pro

Leu

Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

Ile
Phe
25

Pro

Ser

Phe

Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Sex
Glu
410
Leu
Ser

Cvys

Gliu

Phe
10

Thr
Pro

Glu

Ser

PCT/ US@QIOGSﬁM

Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
385
Lys
Glu
Cys
Ile

Thr
475

Phe
Phe
Val
Phe

Phe
75

Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Fro
Leu
380
hsp
Gly
Gln
Lys
Ala

460
Glu

Arg
Leu
Ile
Cys

60
ile

205
Phe

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

Glu

Sex
Leu
Pro
45

Leu

Gly

Asn
Ser

270
Ile

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

Pro

Phe
Ile
30

Asn

Gly

Ser

Pro

Arg

Asp
Gly
338
Cys
Iie
Glu
His
Phe
415
Glu
Ala
Val

Gin

Val
15

Pro
Val

Lys

Pro

O
o
n

Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gin
Leu
400
Thr
Lys
Asp
Cys

Ile
480

Lys
Cys
Pro
Phe

Brg
80



Ile
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyx
225
Val
Thr
Ala
~ Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

4565
Phe

<Z210>
<Z211i>
<212>
<2i3>

Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lvys
290
Tle
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
£50
Asp

Tyr

Ala
Tyx
Pro
11s
Ile
Trp
Val
Leu
Ala
195
Arg
His
Tle
Leu
Thr
275
Tle
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

135
432
PRT
Homo sapiens

Thr
Pxo
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser

Thr

Phe

Gly

0OF
oJ

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

Leu

Gln
Ile
Iie
Tyry
Trp
156
Asn
Thy
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Mat
Lys
Lys
3580
Ala
Thr
Tyr

Bla

Lys
470

Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
2585
Gin
Glu
Ser
Glu
Met
375
Asn
Tle
Leu
Ser
Val

455
Pro

Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thx
Ile
Thr
360
Cys
Trp
Gln
Gilu
Thr
440
Asp

Pro

161

Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Ley
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu

Val

Met

Ile
a0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyx
Ser
250
Asn
Val
Leu
Lys
Ala
339
Arg
Leu
Gln
Ser
Glu
410
Leun
Ser

Cys

Glu

PCT/ US@QIOOS%G?

Phe
Gly
His
Asn
Ria
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thy
Arg
Frao
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

Tyz
Val
L.eu
Leun
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Alz

460
Giu

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

Glu

Asp
Val
1i¢
Lys
Met
Trp
Gin
Gln
i8¢
Leu
Pro
Cys
Asn
Ser
27C
Ile
Ala
Gin
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Arg
a5

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

Val

Gln

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Ile
420



<220>

<223>

<400>

135

Leu Asn Phe

1
Ahla

Leu
Thr
Pro
65

Gln
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
ile
Asn
Lys

385
Sar

Trp
Asp
Gly

50
Tyr

Lys
Phe
Glu
Lys

130
Leu

Lys
Asn
Tyr
Arg
210
Pro
Tyr
Asp
Thr
Phe
2990
Thr
Tyr
Ala
Arg
Phe
370

Pro

Cys

Asn
Met
35

Gin
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
18%
Bsn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala

Thy

Tyxr

Arg
Ala

20
Sar

Gly

Asp
Ser
Met

100
Arg

Arg’

Glu
Phe
Lewy

180
Lys

Gln
Glu
Ser
Glu
Met
340
Asn
Ile

Leu

Ser

Ala
Pro
Leu

Val

Ser
Lexu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyxr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu

Thr
405

Pra
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leg
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp

390
Leu

sHUPH20 mature 36-467

Pro
Glu
Ser
Ile

55
Thr

Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyxr
Ser
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gln
Sar
Glu
375

Leu

Ser

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thir
Tyr

Asn
200

P
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys

Glu

Cys

162

Ile
Cys
25

Ile

Tyr

Val
Leu
Leu
105
Arg
Val

Ala

Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu
345
Asp
Gly
Gln

Lys

Pro
10

Leu
Gly

Val

Thr
Asp
90

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

Glu
410

PCTIUS2005/006501

Asn
Gly
Sex
Asp
Val
75

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

385
Lys

Val
Lys
Pro
Arg

60
Asn

Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
3060
Cys
Iie
Glu
His
Phe
380

Glo

Ala

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro

125
Asn

Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu
Asn
Glin
Leu
365
Thr
Lys

Asp

Phe
Bsp

30
Ile

Gly
Lys
Iile
110
Lys
Val
Glu
Leu
Tyr
150
Yal
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe

Val

Leu
15
Glu

Asn

Tyr

Iie
Asp
Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
335
val
Pro
Arg
Tyrx

Lys
415

Trp
Pro
Rla
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240

Ile

Val

Cys
Asp
Gly
Cys

400
Asp



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

<220>
> sHuPH20 mature 36-483

<223

<400>

136
448
PRT
Homo sapiens

136

L.eu Asn Phe

1
Ala

Ly
Thr
Pro
65

Gin
Thr
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
305
Asn

Bla

Ile

Trp
Asp
Gly
50

Tyr
Lys
Fhe
Glu
Lys
130
Leu
Lys
Asn
Tyr
Arg
210

Pro

Tyr

Thr
Phe
250
Thr
Tyr
Ala

Arg

Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Asn
Ser
Val
Ala
Asp
275
Gly
Leu
Met

Lys

Lys

420

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glua
Phe
Leu
180
Lys
Asp
Iie
Arg
Lys
260
Gln
Glu
Ser
Glu
Met

340
Asn

Ala
5

Pro
Leu
Val
Ser
Leu
85

Pre
Pro
Ser
Bla
Leu
165
Trp
FPro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325
Cys

Trp

Ero
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Fro
Leu
Val
Met
310
Ile

Ser

Asn

Pro
Glu
Ser
Iie
55

Thr
Asp
Bsp
Trp
Glu
135
Giu
Glu
Tyr
Tyx
Ser
215
Asn
val
Leu
Lys
Ala
285
Arg
Leu

Gin

Ser

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr
Asn
260
Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn

Val

Ser

163
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala

425

Ile
Cys
25

Ile
Tyr
Val
Leu
Leu
105
Aryg
Val
Ala
Iie
Leu
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leu

345
Asp

Pro
10

Leu
Gly
Val
Thr
Asp
Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Tro
Gln
Rla
250
Phe
Ser
Ala
Lys
Tyr
330
Cys

Tyr

PCTIUS%@QIGGGSO‘I

Asn
Gly
Ser
Asp
Val
75

Lys
Mat
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln

Leu

Val
Lys
Pro
Arg
60

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

His

Pro
Phe
Arg
45

Leu
Gly
Lys
Val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu
Asn

Gin

Leu

436

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly

356
Asn

Leu
15

Glu
Asn
Tyr
Ile
Asp
35

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile

Val

Leu
Thr
335
Val

Pro

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leun
Ala
160
Arg
His
Ile
Leu
Thr
240
ile
Val
Tyr
Trp
Asp
320
Leu

Cys

Asp



Asn.

Lys
385
Ser
Thr

Phe

<210>
<z11>
<212>
<213>

Phe A

370
Pro

Cys
Asp

Leu

<220>

<223>

<400>

Met
1

Ser
Cys
Phe
Asp
G5

Ile
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val

Thr

Ala

Gly
Ser
Leu
Leu
50

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

Ala

Thr
Tyr
Ala

Lys
435

137
509
PRT
Homo sapiens

137

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
1i5
Ile
Trp
Val
Leu
Ala
195
Arg
His
Ile

Leu

Thr
275

Leuy
Ser
Val

420
Pro

precursor

Leu
Val
20

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

260
Leu

> GlIn

Glu
Thr
405
Asp

Pro

Leu
Asp
390
Leu

Val

Met

Gla
375
Leu
Ser

Cys

Glu

380
Lys

Glu
Cys
Ile

Thr
440

164

Gly
Gln
Lys
Ala

425
Glu

PH20 variant P48R

Lys
5

Ser
Asn
Trp
Asp
Gly
85

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

Pro

Tyr

Phe
GIln
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn

Ser

Val

Lys
Ile
Arg
Ala
55

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

Ile

Arg

His
Val
Ala

40
Pro

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

Asn
280

Ile
Phe
25

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

265
Arg

Phe
Giu
410
Asp

Glu

Phe
10

Thr
Pro
Glu
Ser
Iie
90

Thr
Asp
Asp
Trp
Giu
170
Glu
Glu
Tyr
TYyr
Ser
250

Asn

Val

PCT/ U33091006501

Ser
395
Lys
Gly

Pro

Phe
Phe
Val
Phe
Phe
15

Phe
Gly
His
Asn
Ala
155
Len
Lys
Thr
Tyr

Asn

Phe
380
Giu
Ala
Val

Gln

Arg

Leu I

Ile
Cys
60

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu

220
Gly

235 |

Trp
Thr

Arg

Leu

Gln

Glu

365
Thr

Lys
Asp
Cys

Ile
445

Ser

Pro
45

Leu
Gly
Vail
Thr
Rsp
125
Gly
Asn
Gln
Lys

Lys
205

Phe E

Ser
Trp
Gln

Ala
285

Val
Phe
Val
Ile

430
Phe

Phe

-

Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln

150
Leu

Cys
Asn
Ser

270
Ile

Arg
Tyr
Lys
415
Asp

Tyr

Vail
15

Prao
Val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255

Pro

Arg

Gly
Cys
400
Asp
Ala

Azn

Cys
Alz
Phe
Arg
a0

Leun
Gly
Lys
vVal
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser

Val

Val



Ser
Arg
305
Leu

Val

Leu

Val
Gly
385
Asn
Val
Phe
Val
Ile
465
Phe

Ser

<210>
<Z11>
<212>
<213>

Lys
280
Ile
Val
Tle

Leu

Asp
Tyr

Iie

<220>

<223>

<4G0>

Mat
1
Ser
Cys
Phe
Asp
65
Tle
Gly
Gly

Lys

Gly
Ser
Leu
Leu
50

Giu
Asn
Tyr
Tie

Asp
130

Ile
Val
Tyx
Trp

Asp
335

Leu
Cys
Asp
Gly
Cys

435
Asp

Ala
Asn

Leu

138
509
PRT _
Home sapiens

138

Val
Gly
Thr
35

Trp
Fro
Ala
Tyr
Pro

115
Ile

Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asgn
Lys
420
Ser
Thr
Phe

Ala

Phe
500

Ley
Val
20

Leu
Ala
Len
Thr
Pro
100
Gln

Thr

Asp
Thr
Phe
325
Thr

Tyr

Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Ser

485
Leu

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Tyr
Lys

Phe

Ala
Asp
310
Gly

Leu

Met

Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys
470

Pro

ile

Phe
Gln
Phe
Asn
Met
70

Gln
ile

Iie

Tyr

Lys
285
Gln
Gliu
Ser
Glu
Met
375
Lsn
Ile
Leu
Ser
val
455
Pro

Ser

Ile

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp

Ser

Met
135

Ser
Val
Thr
Ile

Thr
360

Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Ser

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu

120
Pro

165

Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
Val
Met

Leu

Ser
505

precursor PH20 variant L499W

ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln

Val

Leu
Lys
Ala
330
Arg

Leu

Gin
Ser

Glu

PCTIUS?‘@QIOOBSO1

Pro
Phe
318
Lew

Ser

Asn

Val

Ser
395
Lys

410

Leu
Ser
Cys
Glu
Ser

490
Val

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp

Asp

Glu
Cys
Ile
Thr
475
Ala

Ala

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His

Asn

Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Giy
Gln
Lys
Ala
460
Glu

Thr

Ser

Arg

Ile
Cys
60

ile
Tyr
Val

Leu

Leu
140

FPhe
Ser
Ala
Lys

Tyr
365

Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Met

Leu

Ser
Leu
Proc
45

Leu
Gly
Val
Thr
Asp

125
Gly

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

Phe

FPhe
Ile
Asn
Gly
Ser
Asp
val
110
Lys

Met

Tyr
Asp
Giy
335
Cys

Ile

Glu
His
Phe
415
Glu
Ala
Val

Gln

Ile
495

Val
15
Pro

Val

Bla

Ala

Thr
Glu
320
Ile

Leu

Asn

Gln
Leu
400
Thr
Lys
Asp
Cys
Iie

480
Val

Lys
Cys
Pro
Phe
Arg
g0

Leu
Gly
Lys

Val



PCTIUS%GSIOOSSO’?

166

Ile Asp Trp Giu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
148 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn
165 176 175
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
1BG 185 150
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
2190 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Bila Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 285 300
2Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln BAsp Glu
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Rla Leu Gily Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 395 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Giy Lys Phe Thr
405 414G 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys
450 455 460
Ile Asp Bla Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
465 470 475 480
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Jle Val
485 490 495
Ser Ile Trp Phe Leu Ile Ile Ser Ser Val Ala Ser Leu
500 505

<21¢> 139
<211> 1449
<212> DNA
<213> Homo sapiens

<220>
<223> GenZ mRNA seguence

<400> 139
atgggagtyc taaaattcaa gcacatettt ttcagaagct ttgttaastc aagtggagta 60
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attgaaaaag
cggeattteg
aagatcagtt
ttgagagttt
gtggcgegygt
attcltcagaa
tgacagtaag
tacttetgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageyg
gtatcgtagt
tecgetgagat
atatacttta
tttttgataa
accccgtaga
gettgraaac
caactetttt
tagtgtagec
ctectgctaat
tggactcaag -
gcacacageo
tatgagaaag
gggteggasc
gtecctgtogg
ggcggagect
ggecttiige

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

141
186
FRT

<220>
<223> dihyd
<400> 141
Val Arg Pro
1

Gly Lys Asn
Phe Gln
35
Iie

Tyr

Val
50
Pro

Leu
Arg Leu
65
Glu

Pro Pro

Leu Arg Leu

Ile Val
ils

Leu

Trp

Gly His

gasagagtatyg
cocttootygtt
gggtgcacga
tcgeececgaa
attatcccgt
tgacttggtt
agaattatge
aacgatcgga
tcgeoecttgat
cacgatgect
tctagettec
tetgegeteg
tgggtetege
tatctacacg
aggtgecetca
gattgattta
tctcatgacce
aaagatcaaa
agaaazaacca
tococgaaggta
gtagttaggc
cctgttaccea
acgatagtta
cagcttggag
cgccacgett
aggagagcegc
gtttecgecac
atggaaaaac
tcacatgget

Mus musculus

rofolate

Leu Asn

5
Gly Asp
20
Arg Met

Mat Gly

Lys Asp

hArg Gly
8>

Ile Glu
160
Gly Gly

Arg Leu

Cys
Leu
Thr
Arg
Arg
70

Ala
Gln

Ser

Phe

agtattcaac
tttgectoace
gtygggttaca
gaacgttttc
attgacgecg
gagtactcac
agtgctgecea
ggaccgaagy
cgttgggaac
gtagecaatgg
cggcaacaat
gccoctteooyy
ggtatcattyg
acggggagtic
ctgattaagc
aaacttcatt
zaaatcecett
ggatcttctt
cegetacecag
actggcttca
caccacttca
gtggectgctyg
ccggataagqg
cgaacgacct
cecocgaaggga
acgagggagc
ctetgacttyg
gecagcaacg
cgacagatct

reductase

Ile Val

Pro Trp

Ala

Pro

PCT/ US?‘PQIOOG501

169

atttcecgigt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccge
cggagctgaa
caacaacgtt
taatagactg
ctaggetggtt
cagcactggyg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgesa
agaactctgt
ccagtggega
cgcageggte
acaccgaact
gaaaggcgga
ttecaggggg
agegtegatt
cggcetttit

Val
10
Pro

Ser

Leu

25

Thr Thr
40
Lys Thr
55
Iie Asn

His Phe

Pro Glu
Val
120
Thr

Ser

Val

Ser
Trp
Ile
Leu
Leu
105
Tyr

Arg

Ser Val

Phe Ser

Val Leu
75
Ala Lys
%0
Ala Ser

Gln Glu

Ile Met

cgeccettatt
dJgtgaaaglia
tctcaacage
cacttttaasa
acteoggtcege
aaagcatctt
tgataacact
ttttttgecac
tgaagcceata
gegeaaacta
gatggaggcyg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttocgttecac
ttttetgege
tttgccggat
gataccaaat
agcaccgeet
taagtcgtgt
gggctgaacg
gagataccta
caggtatccyg
aaacgeetgyg
tttgtgatge
acggttecctg

Gln Asn Met
Glu
30

Lys

Arg Bsn

Glu Gly
45
Iie Pro
60

Ser

Giu
RArg

Ser Leu Asp

Lys Val Asp

11¢
Ala Met Asn
125
Glu

Gin Phe

cectttitty
asaagatgctg
ggtaagatce
gttctgctat
cgcatacact
acggatggca
gocggecaact
aacatggggg
cgaaacgacyg
traactggcy
gatasaagttg
aaatctggayg
aageoeteee
aatagacaga
gtttactcat
gtgaagatcc
tgagcgteag
gtaatcetget
caagagctac
actgttecttc
acataccteg
cttaccgggt
gggggttegt
cagegtgage
gtaagcggca
tatctttata

tcgtcaggyg
geocttitget

Gly Ile

Phe Lys

Gln Asn

Lys Asn

Leu Lys
80O
Asp Ala

Met Val

Gln Pro

Glu Ser

4980
5040
5100
5160
5220
5280
5340
5400
5460
5820
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6630



pcwusaosmossd%

176
140

Tyr Pro
160

Lys

Leu Gly Lys

155
Gln Glu
170

Asp

Lys Leu Leu

Val Glu Lys Gly Ile
175
Lys

ig5s

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

130 135
hsp Thr Phe Phe Pro Glu Ile Asp
145 150
Glu Tyr Pro Gly Val Leu Ser Glu

185
Tyr Lys Phe Glu Val Tyr Glu Lys
180
<210> 142
<211l> 6
<212> PRT
<213> Artificial Sequence
<220>
«223> Hexa His Tag
<400> 142
His His His His His His
1 5
<210> 143
<211> 8
<212> PRT
<213> Artificial Sequence
<220>
<223> Flag Tag
<400> 143
Asp Tyr Lys Asp Asp Asp Asp Lys
1 5
<210> 144
<211> 22
<212> PRT
<213> Homo sapiens
<220>
<223> Human IgK signal peptide
<400> 144
1 5
Leu Pro Giy Ala Arg Gly
29
<210> 145
<Z11> 21
<212> PRT
<213> Mus musculus
<220>
<223> Mouse IgK signal peptide

106 15
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gccgcetaaga
tggaactcaa
ggtggtaasat
aagttctact
actgatgecyg
ccaatggaga
accatgtgat

<2i0>
<211>
<212>
<213>

154
1452
DNA

<220>
<223>

tgtgitcaca
gcgattatet
tcactgtecyg
gtagctgcta
ttgacgtttg
ctgaggagce
aaggatcc

gatgetgtgt
ceatctgaac
agggaagace
tagcactctg
categecgat
ccagatctet

Artificial Segquence

SPAM1-~TLSA codon optimized

restriction sites

<400> 154

gctagcatgyg
ggggcaaggy
gcatggaacyg
ctgttttett
tacgtggatc
ggaggeatte
acattctaca
cctacttggg
gtgcageage
ttcgagaaag
cctaaccace
cocoggetaca
ttgtggaatg
gtagccgcta
ccegatgeea
gtgttgaagt
ggagcctetg
ctgctgttgy
geegetaaga
tggaactcaa
ggtggtaaat
aagttctact
actgatgcecg
ccaatggaga
tgataaggat

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

155
1446
DNA

<220>
<223>

acatgagggt
gacttaactt
cecctagega
ttateggtag
gtetgygeta
ctcagaaaat
tgccagtgga
cccgaaattg
agaacgtgea
ctgggaagga
tctggggeta
acggatcttyg
agtctactgce
cectetacgt
aatctcecoct
tectgagoeca
ggatcgtgat
ataactacat
tgtgttcaca
gcgattatcet
tcactgtocg
gtagctgeta
ttgacgtttg
ctgaggagcoco
cc

accagcccag
cagagecteocc
attetgttig
ccctcecgaatce
ttaccottac
atcactgecag
caatctcgga
gaagcccaaqg
getgtocett
tttectggtt
ttatttgttc
tttcaacgte
actctaccce
tcggaataga
cccagtgttt
ggacgagcetc
ctggggeact
ggagacaatc
ggtgcetgtgt
ccatctgaac
agggaagcocoe
tagcactety
catcgccgat
ccagatcitt

Artificial Sequence

SPAM1-PSTL codon optimized

restriction sites

<400> 155
getagcatgy
ggggcaagygyg
gcatggaacg
ctgttttett

acatgagggt
gacttaactt
ceectagega
ttatcggtag

accageecag
cagagctcce
attctgitig
cecctegaate

PCTIUSZ&OQIGOﬁSO‘l

176

caagagcagg
ccecagataatt
acactcgagg
agttgtaagg
ggggtgtgta
tacaacgect

gagtatgeat

»
ttgceateca

atctcgaacs
agaaagccga
Ltgacgectt
cccectecac

taggzagaac

gctggaaaag

gtttagtgaa
tgtgaaagac
tctcaageea
cttgagtget

DNA with Nhel and BamBI

ctgttgggec
cetgtaatece
gggaaatttyg
aacgctaccyg
atcgacagea
gaccacetgg
atggctgtga
gatgtgtata
acagaagoeoca
gagacaataa
ccocgattget
gaaattaaaa
tctatatatc
gtgagggaag
gcctacacca
gtgtatactt
ctgagtatta
ctgaacccat
caagagoagyg
ccagataatt
acactcgagg
agttgtaagg
ggggtgtgta
tacaacgcct

ttettetget
caaacgtece
acgaacctet
gacagggggt
ttactggggt
acaaagetas
ttgactggga
agaaccgate
ccgaaaaage
aacttgggaa
acaatcacca
gaaacgatga
tcaacacaca
ccatcagggt
ggategtgtt
ttggcgagac
tgecgatcaat
atatcattaa
gagtatgeat
ttgcaatceca
atctcgaaca
aaaaagccoga
ttgacgectt
cceecteocac

ttggctcect
cttcctgtgy
ggacatgtet
gacaatcttt
gaccgtgaac
gaaggatatt
ggagtggaga
cattgagectyg
taagcaggaa
actgcttaga
ctataagaaqg
coctetettag
gcagtcccea
gtccaagatce
taccgaccag
agttgctctyg
gaagtcctge
cgtgactttyg
taggaagaac
gctggaaaag
gtttagtgaa
tgtgaaagac
tctcaageca
cttgagtget

DNA with Nhel and BamBEI

ctgttgggee
cctgtaatce
gggaaatity
aacgctaccg

ttettctgot
caaacgtcce
acgaacctet
gacagggggt

ttggctecect
cttecetatag
ggacatgtct
gacaatcttt

1140
1200
1260
1320
1380
1440
1458

&0
120
180
240
300
360
420
480
540
600
660
720
780
8B40
S00
960
1020
1080
1140
1200
1260
1320
1380
1440
1452

60

120
180
240
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<213> Arvificial Sequence

<220>

<223> SPAML-CIDA codon optimized
restriction sites

<400> 175

gctagcatgyg
ggggcaagayg
gcatggaacyg
ctgttrtott
tacgtggatc
ggaggeatte
acattctaca
cctactigygy
gtgcagcage
ttcgagaaag
cctaaccacc
cceggetaca
ttgtggaatyg
gtagececgeta
cececgatgeea
gtgttgaagt

ggagectetyg
ctgetgttgg
geccgetaaga
tggaactcaa
ggtggtaaat
aagttctact
actgatygccy

<210>
<211>
<zZ12>
<213>

176
1377
DNA

<220>
<223>

acatgaggyt
gacttaactt
cccctagega
ttateggtag
gtctgggcta
ctcagaaaat
tgeccagtgga
coecgagatiyg
agaacgtgca
ctgggaagga
tctggygeta
acggatcttyg
agtctactge
ccctoctacgt
aatctccccet
tcctgageca

ggatcgtgat
ataactacat
tgtgttcaca
gogattatet
teactgteeg
gtagctgcta
ttgacgtttyg

accagcceccag
cagagcteoe
attctgtttg
ccotegaate
ttaccecttac
atcactgcag
caatctogga
gaagcceaaq
gectgtecctt
tttoectggtt
ttatttgttc
tttcaacgtce
actctaccee
tcggaatags
cocagtgttt
ggacgagetc

ctggggeact
ggagacaatc
ggtgctgtgt
ccatctgaac
agggaagccc
tagcactctyg
catcgecgat

Artificial Sequence

SPAM1-VCID codon optimized

restriction sites

<400> 176
gcetageatgg
ggggcaaggqg
geatggaacyg
ctgtittctt
tacgtggatc
ggaggceattce
acattctaca
cctacttgygy
gtgcageagce
ttcgagaaag
cetaaceace
ccecggetaca
ttgtggaaty
gtagccgceta
ccegatygeca

acatgagggt
gacttaactt
ccectagega
ttatcggtag
gtctgggceta
cteagaaaat
tgoeagtygga
cecgaaattyg
agaacgtgea
ctgggaagga
tetgygggeta
acggatcttg
agtctactgc
ccectectacgt
aatctcecect

accagcccag
cagagctece
attctgtttg
cecctegaatc
ttacccttac
atcactgcag
caatctogga
gaagcccaaqg
gehgtoectt
tttcectggtt
ttatttgttc
tttcaacgtce
actctacccce
tcggaataga
cccagtgtet

PCTIUS%&QQ!GOGSO’!

189

DNA with

ctgttgggeco
cctgtaatce
gggaaatttg
aacgetaccy
atcgacagea
gaccacctgg
atggectgtga
gatgtgtata
acagaagcca
gagacaataa
ccegattget
gaaattaaaa
tectatatate
grtgagggaag
gecctacacca
gtgtatactt

ctgagtatta
ctgaacccat
caagagcagyg
ccagataatt
acactcgagyg
agttgtaagy
ggggtgtgta

ttottetget
caaacgtcec
acgaacctct
gacagggggt
ttactggggt
acaaagctaa
ttgactggga
agaaccgatc
ccgaaaaage
aacttgggaa
acaatcacca
gaaacgatga
tcaacacaca
¢ccatcagyggt
ggatecgtgtt
Ltggcgagac

tgegatcaat
atatcattaa
gagtatgcat
Ltgcaateca
atctegaaca
aaaaagccga
ttgacgcctg

Nhel and BamHI

ttggcteact
cttecctgtgg
ggacatgtcot
gacaatcttt
gaccgtgaac
gaaggatatt
ggagtggaga
cattgagetg
taagcaggaa
actgcttaga
ctataagaag
cototettyy
gcagtcccoca
gteccaagatce
tacecgaccag
agttgctetg

gaagtectge
cgtgactttg
taggaagaac
gotggaaaag
gtttagtgaa
tgtgaaagac
ataaggatcce

DNA with NheI and BamHI

ctgttgggece
cectgtaatee
gggaaatttg
aacgctaccyg
atcgacagea
gaccacctgg
atggctgtga
gatgtgtata
acagaagcca
gagacaataa
cccgattget
gaaattaaaa
tctatatatc
gtgagggaag
gectacacea

ttcttetget
caaacgtccc
acgaacctet
gacagggggt
tractggggt
acaaagctaa
ttgactggga
agaaccgate
ccgaaaaagc
aacttygggaa
acaatcacca
gaaacgatga
tcaacacaca
ccatcagggt
ggatcgtgtt

ttggctecct
cttcetgtgg
ggacatgtet
gacaatcttl
gaccgtgaac
gaaggatatt
ggagtggaga
cattgagcectg
taagcaggzaa
actgcttaga
ctataagaag
cctetettgg
gcagteecca
gtccaagatc
taccgaccag

€0 -
120
180
240
300
360
420
480
540
&00
660
720
780
840
S60
960

1020
1080
1140
1200
1260
1320
1380

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
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<400> 185

gotageatgg
gggygcaayggy
geatggaacg
ctgttttett
tacgtggatc
ggaggeattc
acattctaca
cectacttggg
gtgcagcagce
ttcgagaaag
cetaaccacce
cceggetaca
ttgtgygaatg
gtagccgeta
ceccgatgeca
gtgttgaagt
ggagceictg
ctgetgttygg
geegetaaga
tggaactcaa
ggtggtaaat
aagttctact
taaggatce

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

186
35
PRT
Homo

<220>
<223> PHZ0

<400> 186

acatgaggst
gacttaactt
cccectagoga
ttateggtayg
gtctgggeta
ctcagaaaat
tgccagtgga
cccgaaattyg
agaacgtgea
ctgggaagga
tctggggcta
acggatctig
agtctactge
ccctctacgt
aatctccecet
tecctgageca
ggatcgtgat
ataactacat
tgtgttcaca
gcgattatct
tcactgtceg
gtagctgcta

sapiens

accageecag
cagagctcee
attctgtttg
ceotegaate
ttacccttac
atcactgcag
caatctcgga
gaagcccaag
getgtecett
titcctggtt
ttatttgtte
tttcaacgtc
actctaccce
tcggaataga
cceagtgttt
ggacgagcetc
ctggggcact
ggagacaatc
ggtgetgtat
ccatctgaac
agggaagccc
tagcactcty

signal peptide

PCTIUS@SI006501

195

ctgttggges
cctgtaatec
gggazatttg
sacgctaccy
atcgacagca
gaccacctgg
atggctgtga
gatgtgtata
acagaagcca
gagacaataa
cecgattget
gazattaaaa
tctatatatc
gtgagggaag
gectacacca
gtgtatactt
ctgagtatta
ctgaacccat
caagagcagg
ccagataatt
acactcgagg
agttgtaagg

ttottoctget
caaacgtoce
acgaacctct
gacagggggt
ttactggggt
acaaagciaa
ttgactggga
agaaccgatc
cogaaaaagco
aacttgggaa
acaatcacca
gaaacgatga
tcaacacaca
ccatcagggt
ggategtgtt
ttggegagac
tgcgatcaat
atatcattaa
gagtatgcat
ttgecaateca
atctcegaaca
aaaaagccga

cttoctgigy
ggacatgtct
gacaatcttt
gaccgtgaac
gaaggatatt
ggagtggaga
cattgagetyg
taagcaggaa
actgettaga
ctataagasag
cctetettgy
gcaghecooea
gtocaagate
taccgaceag
agttgcectctyg
gaagtecotge
cgtgactttyg
taggaagaac
gctggaaaag
gtttagtgaa
tgtgaaatga

Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys

!

5

190

15

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys

Cys Leu Thr

35

<210>
<211>
<212>
<Z213>

187
496
PRT

<220>
<223>

<400> 187

Met Gly
1

Ser Ser

Cys Leu
35
Phe Leu

Val Leu
Gly Val
Thr Leu

Trp Ala

20

PH20sHis

Lys
Ser
20

Asn

Trp

Phe

Gln

Phe

Asn

Artificial Sequence

Lys His

Ile Val

Ala
40
Pro

Arg

Ala

25

ile Phe
10

Phe Thr

25

Pro Pro

Phe

Val

Ser Glu Phe

Phe Arg

30

Ser Phe

Ile
30
Asn

Leu Leu

Ile Pro
45
Leu

Cys Gly

Val Lys
15

Pro Cys
Val Pro

Lys Phe

&0
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
i02¢
1080
1140
1200
1260
1320

-132%9



Asp
65

Ile
Gly
Gly
Lys
Iie
145
Lys
Val
Glu
Leu
Tyr

225
Val

Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

4865
Phe

50
Glu

Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
21¢
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
185
Aryg
His
Ile
Leu
Thr
275
Tle
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

<216> 188

Prg
100
Gln
Thx
Glu
Tyr
Ser
180
Gly
Pro
His
Liys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Iie
Asn
Lys
420
Ser
Thr
Phe

Ala

Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg

245
Pro

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

Leu

Ser
485

Met &

70
Gln

Ile
Iie
Tyr
Trp
150
Asn
Thx
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
3%0
Ala
Thr
Tyr
Bla
Lys

470
Pro

Ser
Met
135
Arg
Arg
Glu
Phe
Leuy
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Txp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gin
Giu
Thr
£40
Asp

Pro

Thr

Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
ile
Ser
Asn
Leu
Asp
425
Leu
Val

Met

Leu

PCT!/ USZ“QIOOGSO@

Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Aen
Val
Ley
Lys
Ala
330
Arg
Leu
Gin
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

-3y
5w o

P
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys

Glu

60
Ile

Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leun
Gin
Glu
Val
300
Leu
Gly
Met
Fro
Leu
380
AsSp
Gly
Gln
Lys
Ala
460
Glu

His

Gly !

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

His

Val
110
Lys
Met
Trp
Gln
Gln
150
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Serx
350
Ile
Gin
Leu
Lys
Ser
430
Lys
Gly

Pro

His

Pro
Arg
a5

Asn
Ala
Ria
Lys
Gln

175
Glu

Phe

Glu

255
Pro

Arg
Tyr
Asp
Gly
335
Cys
Ile
Giu
His
Phe
415
Glu
Ala
Val

Gln

His
495

Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
His



<220>

«223>

<400>

Met
1

Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Iie
145
Lys
Val
Glu
Leu
Tvr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu

Val

Gly
385

Gly
Ser
Leu
Leu
50

Giu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gin
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Tie
Leu
Thr

370
Val

11> 486
> PRT
Artificial Seguence

188

Val
Gly
Thr
35

Trp
Pro
Ala
Ty
Pro
115
Ile
Trp
Val
Leu
Ala
185
Arg
His
Ile
Leu
Thr
2715
lie
Val
Tyx
Trp
AsSp
355

Leu

Cys

Leu
Val
20

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

Ala

Ile

PH20sHis~N36BA

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
FPhe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Fhe
325
Thr
Tyr
Ala

Arg

{mutl)

Phe
Gln
Phe
Asn
Met
70

Gln
Ile
ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
31GC
Gly
Leu
Met

Lys

Lys
3980

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
138
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gin
Glu
Ser
Glu
Met

375
Asn

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys

Trp

197

Ile
Phe
25

Pro

Ser

Iie
105
Gin
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
ile

Ser

Asn

Phe
i0

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu

Gln

Ser

PCT/ usgegmoesm

Phe
Phe
Val
Phe
Phe
75

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

val

Ser
385

Arg
Leu
Ile
Cys
&0

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gin
Glu
Yal
300
Leu
Gly
Met
Pro
Leu

380
Asp

Ser
Leu
Pro
45

Leu
Gly
Val
Thix
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys

Tyr

Phe
Ile
30

Asn
Gly
Ser
Asp
Vai
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln

Leu

Val
i5

Pro
Val
Lys
Pro
Axrg
Asn
Ala
Ala
Lys
Gin
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Brg
Tyx
Asp
Gly
335
Cys
Ile
Glu

His

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Ala
Glin

Leu
400



Asn Pro
val Arg
Phe Tyr

Val Lys
450

Ile Asp

465

Phe Tyr

Asp
Gly
Cys
435
Asp
Ala

Asn

<210> 189
<211> 486
<212> PRT
<213> Artificial Sequence

<220>

<223> PHZ0sHis-N393A

<400> 189

Met Gly
1
Sar Ser

Cys Leu

Phe Leu
50

Asp Glu

65

Tle Asn

Giy Tyr
Gly Ile
Lys Asp
130
ile Asp
145
Lys Asp
Val Gln
Giu Lys
Leu Leu
210
Tyr Asn
225
Val Glu
Thr Ala

Ala Ala

Val
Gly
Thz
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg
His
ile

Leu

Thr

Asn Ph

Lys
420
Ser
Thr
Phe

Ala

Leu
Val
20

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

260
Leu

Leu

Ser
485

Lys
5

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leau
Lys
Asn
Tyr
Arg
245

Pro

Tyr

e Ala

Thr
Tyxr
Ala
Lys

470
Pro

Phe
Gln
FPhe
Asn
Met
70

Gln
Ile
ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn

Ser

Val

Ile
Leu
Ser
Val
455

Pro

Ser

{mut2)

Lys

Iie

Arg
Ala
55

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

Ile

Arg

Gln
Glu
Thr
440
Asp

Pro

™hr

His
Val
Ala
&0

Prc
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr

Asn

198

Leu
Asp
425
Leu
Val

Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Tle
1086
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu

265
Arg

Glu

A1D

Goa

Leu
Ser
Cys
Glu

Ser
450

Phe
10

Thr
Pro
Glu
Ser
Ile
99

Thr
Asp
Asp
Trp
Glu
170
Giu
Glu
Tyx
Tyr
Ser
250

Asn

Val

PCTIUS%OQIO@SSM

Lys
Glu
Cys
Ile
Thr

475
His

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala

155
Leu

Asn
235
Trp
Thr

Arg

Gly
Gln
Lys
Ala
4160
Glu

His

Arg
Leu
Iie
Cys
&0

Ile
Tyz
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu

Gln

Glu

Gly
Phe
Glu
445
Asp
Glu

His

Ser
Leu
Pro
45

Leun
Gly
Val
Thr
bAsp
125
Gly
Asn
Gln
Lvs
Lys
205
Phe
Ser
Trp
Gln

Ala

Lys
Ser
430
Lys
Gly

Pro

His

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gin
130
Leu
Pro
Cys
Asn
Ser

270
Ile

Phe
415
Gilu
Ala
Val

Gln

His
495

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255

Pro

Arg

Thr
Lys
Asp
Cys
ile

480
His

Lys
Cys
Pro
Phe
Arg
80

Leuy
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser

Val

Val



Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

<210>
<211>
<212>
213>

Livs
290
Ile
Val
Ile
Leu
Thr
i7o
Val
Pro
Arg
Ty
Lys
450
Asp

Tyr

<220>

<223>

<4G0>

Met
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys

Ile
145

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp

130
asp

Val
Tyr
Trp
LAsp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

Asn

180
496
ERT
Artificial Sequence

180

Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420

Ser

Thxr

Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser
485

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

4790
Pro

Val Leu Lys Phe

Giy
Thr
35

Trp
Pro
Ala
Tyxr
Pro
1158
Ile

Trp

Val
20

Leu
Ala
Leu
Thr
Pro
i00
Gln
Thr

Glu

5

Ser
Asn
Trp
Asp
Gly
B5

Tyzr
Lys
Phe

Glu

Gln
Phe
Asn
Met
70

Gln

Tle

Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
4155

Pro

Ser

PH20sHis-N368A/N333A

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met

135
Arg

280
Ser

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

Pro

Thr

PCTIUS%F)QIOGGSO’I

199

Pro
Leu
Val
Met
345
I;e
Ser
Ala
Leu
Asp
425
Leu
Val

Meg

Leu

{mut3)

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120

Pro

Pro

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gin
Val

Thr

Leu

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

Ser
490

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp

Trp

Ser
Asn
Val
Ser
385
Lys
Glu
Cys
Ile
Thr

475
His

Fhe
Phe
Val
Phe
FPhe
75

Phe
Gly
His
Asn

Ala
155

- Val

300
Leu

Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460

Glu

His

Arg
Leu
Ile
Cys
60

Iie
Tyxr
Val
Leu
Leu
14C
Arg

285

Phe A

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

His

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly

Asn

Gln
Ser
Ser

350
Ile

Leu
Lys
Ser
430
Lys
Gly

Pro

Hisg

Phe
Ile
30

Asgn
Gly
Ser
Asp
Val
116
Lys
Met

Trp

Cys
Ile
Glu
His
Phe
415
Glu
Ala
Val

Gln

His
495

val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala

Ala

Lys

+3
e
(]

Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Iie

480
His

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val

Pro
160



Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Rla
Ser
Arg
345
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

Asp Val
Gln Leu

Lys Ala
195

Leu Arg

210

Asn His

Glu ITle
Ala Leu

Ala Thr
275

Lys Ile

290

Ile Val

Val Tyr

Ile Trp

Leu Asp
355

Thr Leu

370

Val Cys

Proc Asp

Arg Gly

Tyr Cys
435

Lys Asp

450¢

Asp Ala

Tyr Asn

<210> 191
<211>» 17
<212> PRT

<213>

<220>

<223>

<4Q0> 191
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Gluw Pro Gln Ile Phe

1
Tyr

Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Fhe
Thr

Gly
340

Asn.

Ala
Ile
Asn
Lys
420
Ser
Thx

Phe

Ala

Lys

103
Leu

Lys
Asn
Tyx
Arg
245
Pro
Tyr
Asp
Thr

Phe

325
Thr

Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser
485

Homo sapiens

5

Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
316
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

470
Pro

Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Aryg
Lys
285
Gln

Glu

Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser

Val

Thr

Ile
Thr
360
Cys
Trp
Gln
Giu
Thr
440
Asp

Pro

Thr

200

Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Ala
Leu
Asp
425
Leu
Val

Met

Leu

Glu
TS
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Rla

330
Arg

Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

10

PCT!/ US%@QIOGG&M

Leu
Lys
Thr
Tyr
Asn
235
Trp
Thxr
Arg
Pro
Phe
315
Leu
Serx
Asn
Val
Ser
345
Lys
Gla
Cys
Ile
Thr

475
His

Val
Ala
Iie
Leu
220
Gly
Leu
Gln
Glu
Val
300

Leu

Gly

Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

His

Gln
Lys
Lys
205
Fhe
Ser
Trp
Gin
Ala
285
Phe

Ser

Ala

Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

His

Gin
Gln
180
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Iie
Gln
Leu
Lys
Ser
430G
Lys
Gly

Pro

His

C-terminal peptide '‘cleaved from rHuPH20 aa 431-447

Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp

Gly

335
Cys

Ile
Glu
His
Phe
415
Glu
Ala
Val

Gln

His
485

15

Asn
Phe
Lys
Cys
Asn
240
Ser
Val
val
Thr
Glu
320
Iie
Leu
Ala
Gln
Leu
400
Thr
Lys
Asp
Cys
Tie

480
His



PCT/ US%@QIOOSSO?

201

<210> 192

<211> 16

<212> PRT

<213> Homo sapiens

<220>
€223> C-terminal peptide cleaved from rHuPH20 aa 431-446

<400> 192

Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe
1 5 10 15

<210> 183

<211> 15

<212> PRT

<213> Homo sapiens

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

<400> 183
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gin Ile
1 5 ARy 15

<210> 184

<211> 14

<212> PRT

<213> Homo sapiens

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

<400> 194
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gin
I 5 10

<210> 195

<211> 13

<212> PRT

<213> Homo sapiens

<220>
<223> C~terminal peptide cleaved from rHuPH20 aa 431-443

<400> 195
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro
1 5 10

<210> 196
<211> 12
<212> PRT



PCT/US20098/006501
® ®

202
<213> Artificial Seguence

<220>
<223> C-terminal peptide cleaved from rHuPH20 aa 431-442

<400> 196
Lsp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu
1 5 10

<210> 197
<211l>» 510
<212> PRT
<213>» Pan troglodytes

<220>
<223> Chimpanzee PH20

<400> 197
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Vval Phe Thr Phe Leu Leu Ile Pro Cys
26 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Val Thr Gly Gln Asp Val Thr Ile Phe Tyr Val Asp Arg Leu
85 0 85
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro GIin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe
186 185 190
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
val Gilu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Gln Glu ARla Ile Arg Val
275 2840 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Val Tyr Thr
280 295 300
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu



305
Leu

Val
Leu
Yal
Gly
385
Asn
Val
Phe
Val
Ile
465
Phe

Leu

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

Val
Ile
Leu
Thr
370
Val
Fro
Arg
Tyr
Lys
450
Asp
Tyxr

Cys

<220>

<223>

<400>

Met
1
Ser
Cys
Phe
Asn
65
Ile
Gly
Gly
Gln
Ile

145
Lys

Gly
Ser
Leu
Leu
50

Glu
Bsn
Tyr
Iie
Asp
13¢
Asp

Asp

Leu
Cys
Asp
Gly
Cys
435
Asp
Als

Asn

Asp

198
512
PRT
Macaca mulatta

158

Val
Gly
Thr
35

Trp
Pro
Ile
Tyr
Pro
115
Tie
Trp

Val

Ile
Asn
Lys
420
Ser
Thz
Phe
Ala

Leu
500

Lau
Val
20

Leu
Ala
Leu
Thr
Pro
igo
Gln
Leu

Glu

Tyr

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

485
Tyr

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

Lys
1865

310
(oA} ¥

Leu
Met
Lys
Lys
390
Ala
Thr
Tyxr
Ala
Lys
470

Pro

Leu

Rhesus Monkey PH20

Phe 1

Gln
Phe
Asn
Met
70

Gln
Ile
val
Tyx
Trp

150
Asn

Glu
Ser
Giu
Met

375
Asn

Leu
Ser
Val
455
Pro

Ser

Val

Ile
Arg
Ala
55

Ser
Gly
Asp
Sexy
Met
135
Arg

Arg

Thr
Ile
Thr
380
Cys
Trp
Gln
Glua
Thr
440
Asp
Pro

Thr

Pro

Ala
Pro
Leu
Val
Leu
Leu
120
Pro

Pro

Ser

203

Val
Met
345
Iie
Ser
Asn
Leu
Asp
425
Leu
Val
Met

Leu

Thr
505

Ile
Phe

Pro

PCT/ US%OQIOOGSO?

Ala Le

330
Arg

Leu
Gin
Ser
Glu
410
Leu
Ser
Cys
Gla
Ser

450
Ser

Phe
10

Thx
Pro
Glu
Thr
Iie
80

Thr
Asp
Asp
Trp

Glu
170

Asn
Val
Ser
3958
Lys

Glu

Phe
Phe
Ile
FPhe
Leu
75

FPhea
Gly
His
Asn
Ala

155
Leu

Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Gilu
Thx

Leu

Arg
Leu
Tie
Cys
60

Met
Tyr
Val
Leu
Leu
140
Arg

Val

Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu

Mat:

Ile

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly

Asn

Gln

Ser
350
Ile
Gln
Leu
Lys
Ser
4390
Lys
Gly
Ser

Phe

Leu
510

Phe
Iie
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met

Trp

Gln

Cley

b/
335
Cys
ile
Glu
His
Phe
415
Giu
Ala
Val
Gln

Ile
495

Val
15

Pro
Val
Lys
Fro
Arg
His
Ser
Ala
Lys

Gln
175

Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Asp

Arg
Leu
Gly
Lys
Val
Pro

160
Asn



Val Gln Leu

Glu Ala
195

Arg

Lys

Leu
210G
Asn

Ser

Tyxr His

225

Val Glu Ile

Thr Rla Leut

Val Alz Thr

275

Sar Lys Ile

290

RArg Leu Val

308
Leu

Val Ser

Val Ile Trp

Leu Leu Asp

355

Val Thr Leu
370

Gly Val

385

Asn

Cys

Pro Asp

Gly

Tyr Cys

435

Val Lys Asp
450

Ile Asp

465

Iie

Ala

Phe Tyr

Trp Arg Leu

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

189
1485
DNA

<220>
<223>

<400> 199
gctagecatgy
ggggcaaggy

gcatggaacyg
ctgttttett

tacgtggatc

Ser Leu
189
Gly Lys

Pro Asn

His Tyr

Pro
Asp
His

Arg

Gln Ala

Phe Met
200
Leu Trp
215

Lys Pro

230

Lys Arg
245
Tyr Proc
260
Leu Tyr

Pro Asp

Phe Thr

Asn
Ser
Val
Ala

Asp

Asp Asp

Iie Tyr
Bsn
280
Asn

Arg

Lys
295

Giln Val

310

Leu
325
Ser
Tyxr
Ala

Ile Arg

Gly
Leu
Met
Lys

Lys

Glu Thr

Ser Ile

Glu Thr
360
Met Cys
375

Asp Trp

3580

Phe
405
Pro

Asn

Lys
420
Ser Cys

Thr Asp

Ser Leu

Asp
Thr
Tyr
Ala

Lys

Ile Arg

Val Giu

Thr Asn
440
Val Asp
455

Pro Pro

470

Thr
485
Val

Asgn

Glu
500

acatgagggt
gacttaactt
ccectagega
ttatcggtag
gtectgggcta

Ser

Trp

Ser Ser

Asp Gln

Artificial Seqguence

SPAM1-LFLI codon optimized

accagoecag
cagagctece
attctgtttyg
ccctegaatce
ttacecttac

PCT/ US“OQIOOSSM

Asp Lys

Glu Thr

Tyr Tyr

Asn
235
Trp

Tyr

Ser
250
Asn

Leu
Leu Thr
265
Arg

Val Arg

Pro Leu Pro
Phe
315

Leu

Leu Lys
Ala
330
Arg

Val

Thr
345
Ile

Ser

Leu Asn

Ser Giln Val
Ser
395

Lys

Asn Ser

Glu
414
Leu

Leu

Asp Glu

425

Leu Ser Cys

Val Cys Ile

val Glu Thr

475
Thr Val Ser
490
ile

Gly Ser

505

Ala Lys

Ile Lys Leu

205

Leu Phe Pro

220
Gly

Ser Cys

Leu Trp Asn

Gln Gln Ser
270
Bla Ile
285

Phe

Glu

Val
300
Leu

Val

Ser Arg

Gly Ala Ser

Met Ser
350
Ile

Lys
Pro Tyr
365
Cys

Leu Gln

380
Asp

Tyr Leu

Gly Gly Lys

Glu Phe Ser
430
Glu Lys
445
Asp

Lys

Ala
460
Glu

Gly

Gly Ser

Thr Thr Met

Arg Ile Gly

. 510

Glu Phe

Gly Arg

Asp Cys

Phe Asp
240
Glu Ser
255
Val Val

Arg Val

Tyr Ala
Glu
320
Ile

Glu

Gly
335
Cys Leu

Ile Asn

Gilu Gln

His Leu
400
Phe Thr
415
Glu Lys

Rla Asp

Val Cys
Pro
480
ile

Pro

Phe
£95

Phe Phe

DNA with Nhel and BamiI

ctgitgggcec
cctgtaataece
gggaaatttg
aacgctacceg
atcgacagca

ttcttctget
caaacgteccc
acgaacctct

gacagggggt
ttactggggt

ttggetecet
cttectgtgg
ggacatgtct
gacaatcttt
gaccgtgaac

60

120
180
240
300
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<210> 201
<ZTix 1473
<212> DNA
<213>

<220>
<223>

<4G0> 201

gctageatygyg
ggggcaagyy
gratggaacy
ctgttttett
tacgtggatc
ggaggcatte
acattctaca
cctacttgag
gtgcageage
ttcgagaaag
cetaagcace
ceoeggetaca
ttgtggaatg
gtagccgeta
ceegatgoeca
gtgttgaagt
ggagecctcty
ctgectgttgg
gcegetaaga
tggaactcaa
ggtggtaaat
aagttcetact
actgatgecy
ccaatggaga
accatgttca

<210> 202
<211> 496
<212> PRT

acatgagggt
gacttaactt
cccctagoga
ttateggtag
gtctgggeta
ctcagaaaat
tgecagtgga
ccegaaattg
agaacgigesa
ctgggaagga
tctggggecta
acggatettyg
agtctactgc
cectectacgt
aatctcecct
tecctgageca
ggatcgtgat
ataactacat
tgtgticaca
gcgattatcet
tcactgtceg
gtagectgeta
ttgacgttig
ctgaggagcc
tegrtatctat

Artificial Sequence

SPAM1-IVSI codon optimized

accagccocag
cagagetece
attctgtttyg
cectegaate
ttaccettac
atcactgrag
caatctogga
gaagcccaag
gectgtoecett
tttectggtt
ttatttgtic
tttcaacgtce
actoctacceec
tcggaataga
cccagtgttt
ggacgagctc
ctggggcact
ggagacaatc
ggtgctgtygt
ccatctgaac
agggaagccc
tagcactetg
catcgeegat
ccagatecttt
atgataagga

<213> Artificial Seguence

<220>
<223> PH2Ds

<400> 202
Met Gly Val
1
Ser Ser Gly
Thr
35

Trp

Cys Leu

Phe Leu

50

Asp Glu Pro

65

Ile Ala Ala

Gly Tyr Tyr

His N8ZA

Leu Lys
5
Val Ser
20
I.eu Asn

Ala Trp

Leuv Asp

Thr Gly
85
Pro Tyx
100

Phe
Gln
Phe
Asn
Met
70

Gin

Ile

Lys His

Ile Val
Ala
40

Pro

Arg

Rla
55
Ser Leu

Gly Val

Asp Ser

PCTIUS?&PQIOOS$O1

206

DNA with Nhel arnd BamHI

ctgttgggce
coetgtaatee
gggazatitg
aacgctaccg
atcgacagcea
gaccacctgyg
atggctgtga
gatgtgtata
acagaagcca
gagacaataa
ccecgattget
gaaattaaaa
tetatatatc
gtgagggaag
gectacaccea
gtgtatactt
ctgagtatta
ctgaacccat
caagagcagqg
ccagataatt
acactcgagg
agttgtaagg
ggggtgtgta
tacaacgect
tco

Ile Phe
10

Thr

Phe

Phe
25
Pro

Phe

Pro Val

Ser Glu Phe

Phe Phe
75
Phe

Ser
Thr Ile
90

Ile Thr

105

Gly

ttettectget
caaacgtccc
acgaacctet
gacagggggt
ttactggggt
acaaagctaa
ttgactggga
agaaccgate
ccgaaaaage
aacttgggaa
acaatcacca
gaaacygatga
tcaacacaca
ccatcaggygt
ggatcgtgtt
ttggcgagac
tgcgatcaat
atatcattasa
gagtatgcat
ttgcaatcca
atctecgaaca
aazaagccyga
ttgacgectt
cceectecac

Arg Ser

Leu Leu
30
Iie Pro
45
Cys Leu
60
Ile Gly

Tyr Val

Val Thr

Phe
Ile
Asn
Gly
Ser
Asp

Val
110

ttggcteect
cttectgteg
ggacatgtet
gacaatcttt
gaccgtgaac
gaaggatatt
ggagtggaga
cattgagetg
taagcaggaa
actgcttaga
ctataagaag
cetetettag
gcagtcceca
gtoccaagatc
taccgaceayg

agtigctcotyg,

gaagtccige
cgtgactttg
taggaagaac
gctggaaaag
gtttagtgaa
tgtgaaagac
tctecaageca
cttgagtget

Val
15
Pro

Lys
Cys
Val Pro
Lys Phe
Pro Arg
Arg Leu

Asn Gly

60
120
180
240
300
360
420
480
5490
500
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
14490
1473



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

465
Phe

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

Ile
Asp
130
Asp
Asp
Gln
Lys
L.eu
210
Asn
Glu
BAla
Ala
Lys
290
Tie
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

<220>

<223>

Trp
Val
Leu
Ala
195
Arg
His
ile
Ley
275
Ile
Val
Tyr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp

hla

Asn

203
496
PRT
Artificial Seguence

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

Ala

Lys
Phe
Giu
Lys
165
Leu
Lys
Asn
Tyr
Arg
2453
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyx
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser
485

Ile

Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
3580
Ala
Thr
Tyr
Ala
Lys

470
Proc

PH20sHis N1G6A

Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Giu
Ser
Glu
Met
375

Asn

Ile

Ser
Val
455
Pro

Ser

Lau
1290
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyx
Asn
280
Ser
Val
Thy
Ile
Thr
360
Cys
Trp
Gin
Glu
Thr
440
Asp

Pro

Thr

PCTIUSZ&QQIOOSSO’E

207

Gin
val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Tle
Ser
Asn
Leu
Bsp
425
Leu
Val

Met

Leu

Asp
Asp
Trp
Glu
170
Glu
Glu
Tyxr
Tyxr
Ser
250
Asn
Val
Leu
Lys
Ela
330
Arg
Leu
Gin
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
39%
Lys
Glu
Cys
Iie
Thr

475
His

Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

His

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

His

Lys
Met
Trp
Gln
Gln
180
Leu
Pro
Cys
Asn
Ser

270
Ile

Ser
Ser
350
Ile
Gln
Ley
Lys
Ser
430
Lys
Gly

Pro

His

Ala
Ala
Lys
Gln
175
Glu
Gily
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cvs
Ile
Giu
His
Phe
415
Glu
Ala
Val

Gln

His
4495

Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser

Val

Val

Glu
320
Ile
Leu
Asn
Gln
Leu
4007
Thi
Lys
Asp
Cys
Ile

480
His



<400> 203

Met
1

Ser
Cys
Phe
Asp
65

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

Val

Leu

Val
Gly
385
Asn

Val

FPhe

Gly
Sexr
Leu
Leu
50

Glu
Asn
Tyxr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
2190
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
ile
Leu
Thr
370
Val
Pro

Arg

Tyr

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
val
Leu
ARla
185
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyxr

Trp

Asp
355

Leu
Cys
Asp
Gly

Cys
435

Leu
Val
20

Leuw
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly

340
Asn

Ile
Asn
Lys

420
Ser

Asn
Trp
Asp
Gly
Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr

Tyr

Ala
Arg
Phe
405

Pro

Cys

Phe
Gln
Phe
Asn
Met
70

Gln
lie
Ile
Tyr
Trp
150
Ala
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly

Len

Met

Lys
Lys
3580
Ala
Thr

Tyr

Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arqg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gin
Glu
Ser
Glu
Met
375
Asn
Iie

Leu

Ser

Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Tre
Pro
Asp
Tyr
Asn
280
Serx
Val
Thr

Ile

Thx
360

Cys
Trp
Gln
Glu

Thr
440

Ser
Ehe
Thr
Ile
105
Gin
Val
Thr
Ilie
Thr
185
Val
Gly
Giy
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp

425
Leu

Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leun
Lys
Ala
330

Arg

Leu

Gln
Ser
Glu
410

Leu

Ser

PCT!USQ@Q!GOGSM

)
=3
U]

Phe
Val
Phe
Phe
75

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

Ser

Asn

Val
Ser
385
Lys
Glu

Cys

Arg
Leu
Ile
Cys

60
Ile

Leu
Lew
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glua
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln

Lys

Leu
Pro
45

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

Lys

Tyr
365

Cys
Tyr
Gly
Phe

Glu
445

Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser

430
Lys

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
fhe
Glu
255
Pro
Arg
Tyx
Asp
Gly
335
Cys

Ile

Glu
His
Phe
415
Glu

Bla

Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glua
320
Ile

Leu

Asn

Gln
Leu
400
Thr
Lys

Asp



Val Lys Asp Thr Asp Ala

§50

Ile Asp Ala Fhe Leu Lys

465

47¢

Phe Tyr Asn Ala Ser Pro

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

<220>

<223>

<400>

Met
Ser
Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145

Lys

Val

Val
Thr
Ala
Ser
Arg

305
Leu

Gly
Ser
Leu
Leu
50

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

Val

204
496
PRT
Artificial Sequence

204

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr
275
Iie
Val

Tyr

Leu
Val
20

Leu
Ala
Leu
Thx
Pro
106
Gln
Thr
Glu
Tyr
Serx
i80
Gly
Pro
His
Lys
Tyr
260
Leu
Fro

Phe

Thr

485

Lys
5

Sexr
Asn
Trp
Asp
Gly
85

Tyx
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thz

Fhe

PH20sHis N235A

Phe
Gln
Phe
Asn
Met
70

Gln
Iie
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp

310
Gly

Val

N =i =
455

Pro

Ser

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg

Arg

Glu

Leu
215
Lys
Asp
Iie
Arg
Lys
285%
Gln

Glu

PCTiUS@gQIOQGSO’I

209
Asp Val Cys

Pro Met Glu

Thr Leu Ser

His
Val
Ala
40

Pro
Leu
Val
Ser
L.eu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyx
Asn
280
Ser

Val

Thr

Ile
Phe
25

Pro
Ser
Fhe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Cly
Gly
Leu
Leu
265
Arg
Pro

Leu

Val

490

Phe
18

Thr
Pro
Glu
Ser
Ile
S0

Thr
Asp
Asp
Trp
Giu
17¢
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu

Lys

Ala

Ile
Thr

475
His

Phe
Phe
val
Phe
Phe
75

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

315
Leu

Ala
460
Gliu

His

Arg
Leu
Ile
Cys
60

Iie
Tyr
Val

Leu

Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300

Leu

Gly

Asp Gly Val

Glu Pro Gln

His His His

Ser
Leu
Pro
45

Leau
Gly
val
Thr
Asp
125
Gly
Asn
Gin
Lvs
Lys
205
FPhe
Ser
Trp
Gin
Ala
285
Phe

Ser

Ala

Phe
Ile
3c

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
ile
Ala
Gln

Ser

485

Val
15

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr

Asp

Gly

Cys
Ile

480
His

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys '
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu

320
Ile



<
o
[

Val
Gly
385
Asn
Val
Phe
Val
{ie

465
Phe

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

i
1ot
&€

Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp

Tyr

<220>

<Z223>

<400>

Mat
1
Ser
Cys
Phe
Asp
65
Ile
Gly
Gly
Lys
Ile
145
Lys
Val

Glu

Gly

Ser.

Leu
Leu
50

Glu
Asn
Tyr
Iie
Asp
130
Asp
Asp
Gin

Lys

Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

205
496
PRT
Artificial Seguence

205

Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr

Phe

Ala

325

LNy
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser
485

Met
Lys
Lys
330
Ala
Thr
Tyr
Ala
Lys

470
Pro

PHZO0sHis N254A

Val Leu Lys Phe

Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val

Leu

Ala
195

Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Giu
Tyxr
Ser

180
Gly

5
Ser

Asn
TIp

Asp

Gly

85
Tyr

Lys
Phe
Giu
Lys
165

Leu

Lys

Gln
Phe
Asn
Met
¢

Gin
Ile
Iie
Tyzr
Trp
150
Asn

Thr

Asp

15}
m
L]

Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

Lys
ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Gilu

Phe

Gln
Glu
Thr
440
Asp

Pro

Thr

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser

Ala

Leu
200

210

Met
345
Ile
Ser
Asn
Lev
Asp
425
Leu
Val

Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr

185
Val

330

Arg

Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

Phe
20

Thr
Pro
Glu
Ser
Ile
90

Thyr
Asp
Asp
Trp
Glu
170
Glu

Glua

PCT/ US%@QI@GGSM

Val
Ser
395
Lys
Glu
Cys
Tle
Thr

475
His

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu

Lys

Thr

Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

His

Arg
Leu
Ile
Cys
60

Ile
Tyr
Val
Leu
Leu
140
Arg
Val

Ala

Iie

Phe
Glu
445
Asp
Glu

His

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln

Lys

Lys
205

Ser

350
Ile

Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

His

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln

190
Leu

Cys Leu

Glu
His
Phe
415
Glu
Ala
Val
Gln

His
495

Val
i5

Pro
Val
Lys
Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu

Gly

Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
His

Lys
Cys
Pro
Phe
Arg
a0

Leu
Gly
Lys
Val
Pro
160
Asn

Phe

Lys



Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
365
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

RS
e

Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr

170
Val

Asp

Tyr

<210> 2
<211> 4
212> ¢
<Z13>

<220>

<223>

<400> 2

Met
1
Ser

Cys
Phe
Asp

&5
Ile

Gly
Sar
Leu
Leu
50

Glu

Ala

Arg
His
Iie
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
355

Leu

Cys

Gly
Cys
435
Asp
Ala

Asn

Qe
96
RT

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

Phe

Ala

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

Leu

Ser
485

His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
330
Ala
Thr
Tyr
Ala
Lys

470
Pro

Leu
Z2i5
Lys
Asp
Iie
Arg
Lys
285
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

rtificial Seguence

(3
Val

Gly
Thr
35

Trp

Pro

Ala

Leu
Val
20

Leu
Ala

Leu

Thx

Lys
5
Ser
Asn
Trp
Asp

Gly

Phe
Gln
Phe
Asn
Met

70
Gin

PH20sHis NB2A/N166A

Lys
Ile
Arg
Ala
55

Ser

Gly

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

Pro

Thy

His
Val
Ala
40

Pro

Leu

Val

211

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

Met

Leu

Ile
Phe
25

Pro
Ser

Phe

Thr

Tyr
Tyr
Ser
256
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys

Glu

Ser
490

Phe
10

Thr
Pro
Glu

Ser

Ile

PCTIUS%QQIOOG501

Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Ley
Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile
Thr

475
His

Phe
Phe
Val
Phe
Phe

15
Phe

Leu
220
Gly
Leu
Gin
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Giu

His

Arg
Leu
Ile
Cys
60

Ile

Tyz

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

Glu

His

Ser
Leu
Pro
15

Leu

Gly

Val

Prc
Cys
Ala
Ser
270
Ile
Ala
Gin
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

His

Phe
Tie
30

Asn
Gly

Ser

Asp

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

Gln

His
495

Val
i5

Pro
Val
Lys

Pro

Arg

Cys
Azn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gin
Leu
400
Thr
Lys
Asp
Cys
Ile

480
His

Lys
Cys
Pro
Phe
Arg

g0
Leu



Gly
Lys
Ile
145
Lys

Val

Glu
Leu
Tvyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
38E
Asn
Val
Phe
Val
Ile

465
Phe

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

Tle
Asp
130
Asp
hsp

Gln

Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
250
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyxr
Lys
450
Asp

Tyr

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

Asn

207
496
PRT
Artificial Sequence

Pro
100
Gin
Thr
Glu
Tyr

Ser

180
Gly

Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340

Asn

Ala

Asn
Lys
420
Ser
Thr
Phe

Ala

Lys
Phe
Giu
Lys
165
Leu
Lys
Asn
Tyx
Arg
245
Pre
Tyxr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

Ser
£85

Tyz
Trp
150
Ala

Thr

Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
356
Ala
Thr
Tyr
Ala
Lys

470
Pro

Phe
Leu
215
Lys
Asp
Tie
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Ser

Pro
Ser

Ala

Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thx
440
Asp

Pro

Thr

212

Ile
105
Gliln
Val
Thr
Tle
Thr

185
Val

Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
vVal
Met
345
Ile
Ser
Asn
L.eu
Asp
425
Leu
Val

Met

Leu

90
Thr

Asp
Asp
Trp
Glu
176
Glu
Glu
Tyr
Tyr
Ser
250
Asn
vVai
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

Ser
490

PCT/ US%‘QQI@O&SM

Asn
Ala
i55

Leu

Lys

Thr
Tyxr
Azsn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
vVal
Sexr
395
Lys
Glu
Cys
Ile
Thr

475
His

Val
Leu
Leu
140
Arg

Val

Ala

Iie
Leu
220
Gly

Leuy

Giln

Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu

His

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

His

val
110
Lys
Met
Trp

Gln

180
Leu

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

His

95
Asn

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

Gln

His
495

Val
Pro
160

Asn

Phe

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

480
His



PCT/US2009/006501
® ') |

213

€220
<223> PH20sHis N82A/N254A

<400> 207
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu ieu Ile Pro Cys
20 25 30
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Bsp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Sexr Pro Arg
65 70 75 80
Ile Ala Ala Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 : 80 85
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asg Ile Thr Phe Tyr Met Pro Val Asp Asn Leu &ly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
145 156 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn
165 170 175
Val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe
180 185 180
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu tThr Ile Lys Leu Gly Lys
185 200 205
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Ala Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 285 3600
BRrg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glo
305 310 315 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu
340 345 ) 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
355 360 365
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Glin
370 375 380
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 380 395 400
Asn Pro Asp Asn Phe Alz Ile Gln Leu Glu Lys Gly Gly. Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys



Ile
465
Phe

Lys
450
Asp

Tyr

Cys
435
Asp
Ala

Asn

<210> 208
<211> 496
212> PRT
<213> Artificial Sequence

<220>
<223> PH2(0sHis N166A/N254A

<400> 208

Met
1

Ser
Cys
Phe
Rsp
65

lie
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
.eu
Tyr
225
Val
Thr
Ala

Ser

Gly
Ser
Leu

Leu
50

Glu

Asn
Tyr
lle
Asp
130
Asp
AsDp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala

Lys
230

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg
His
Ile
Leu
Thr

275
Ile

420
Ser

Thr
Phe

Ala

Leu
Val
20

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

Leu

Pro

Leu

Ser
485

Lys
S

Ser
Asn
Trp
Asp
Gly
85

Tyr
Lys
Phe
Gla
Lys
1656
Leu
Lys
Asn
Tyr
Arg
245
Pro

Tyr

Asp

Tyr
Ala
Lys

470
Pro

Phe
Gin
Phe
Asn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Ala
Thx
Asp
His
Lys
230
Asn
Ser

Val

Ala

Val
455
Pro

-Ser

Lys
Ile
Arg
Ala
55

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

Lys
295

- Thr

440
Asp

Pro

Thr

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser
ala
Leu
200
Trp
Pro
Asp
Tyr
Asn

280
Ser

214

425
Leu

Val
Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
18%
Val
Gly
Gly
Leu
Leu
265
Arg

Pro

Glu

Ser
4980

Phe
Thr
Pro
Glu
Sexr
Ille
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Ty
Ser
250
Asn

Val

Leu

PCT/ US%OQIOOSSM

Thr
475
His

Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Rla
155
Leu
Lys
Thr
Tyr
Asn
23%
Tro
Thr
Arg

Pro

Lys

Ala
460
Glu

His

Arg
Leu
Ile
Cys
&0

ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
ile
Leu
220
Gly
Leu
Gln
Glu

Val
300

iu
445
Asp
Glu

His

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
20%
Phe
Ser
Trp
Gln
Ala

285
Phe

430
Lys

Gly
Pro

His

Phe
Ile
Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
196G
Leu
Pro
Cys
Ala
Ser
270

Ile

Ala

Alm
Val
Gln

His
495

Val
15

Pro
Val
Lys
Pro
Arg
385

Asn
Ala
Ala
Lys
Gln
1756
Glu
Gly
Asp
Phe
Glu
255
Pro

Arg

Tyr

His

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val

Val

Thr



Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

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

Ile

Val

ile

<220>

<223>

<4G0>

Met
1
Ser
Cys
Phe

Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys

Val

Gly
Ser
Leu
Leu
50

Glu
Ala
Tyr
Ile
Asp
13¢
Asp

Asp

Gln

Val
Tyr
Trp
Asp

355
Leu

Asp
Gly
Cys
435
Asp
Ala

Asn

208
456
ERT
Artificial Seguence

209

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro
115
Iie
Trp

Val

Leu

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

Phe

Ala

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Gle
Tyr

Ser

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

Leu

Ser
485

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

165
Leu

Asp
31¢
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys

47¢
Pro

Phe
Gln
Phe
Asn
Met
70

Gln
ile
Ile
Tyr
Trp
150
Ala

Thr

Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

Sar

Lys
Iie
Arg
Bla
55

Ser
Gly
Asp
Ser
Met
135
Arg
Arg

Glu

Val
Thr

Tle

Giu
Thr
440
Asp

Pro

Thr

PH20sHis NBZA/N166A/NZ54A

His
Val
Bla
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro

Ser

Ala

215

Leu
Val
Met
345
fie
Ser
Asn
Leu
Asp
£25
Leu
Val

Met

Leu

Ile
Phe
25

Pro
Ser
Phe
Thr
Tie
105
Gln
Val
Thr

Ile

Thr

Lys
Ala
330
Arg
Leu
Gin
Ser
Glu
£10
Leu
Ser
Cys
Glu

Ser
490

Phe
Thr
Pro
Gla
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu

170
Glu

PCT/ US%QQIOOGSO‘E

Phe
318
Leu
Ser
Asn
Val
Ser
385
Lys
Glu
Cys
Ile
Thr

475
His

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155

Leu

Lys

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

His

Arg
L.eu
Ile
Cys
60

ile
Tyr
Val
Leu
Leu
140
Arg

Val

Ala

Ser
Ala
Lys
Tyx
365
Cys
Tyr
Gly
Phe
Glua
445
Asp

Glu

His

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn

Gin

Lys

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

Pro

His

Fhe
ile
3C

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Glin

Gln

Asp
Gly
335
Cys
ile
Glu
His
Phe
415
Giu
Ala
val

Gln

His
495

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
Bla
Lys
Gln

175
Glu

Glu
220
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
His

Lys
Cys
Pro
Phe
Arg
Leu
Gly
Lys
Val
Pro
160

Asn

Phe



Ala
195
Leu Arg
210

Asn

Leu

Tyr His

225

Val Glu Ile

Thr Ala Leu

. Ala Ala Thr

275
Iie

Ser Lys

2940
Tle

Arg Val

305
Leu

Val Tyr

Val Ile Trp

Leu Leu Asp

355

Val Thr. Leu
370

Gly Val

385

Asn

Cys

Pro Asp

Val Arg Gly

Phe Tyr Cys

435

Val Lys Asp
450

Ile Asp

465

Phe

Ala

Tyr Asn

<210>
<211>
<Z212>
<213>

210
1494
DNA

<220>
<223> PHZ20s
<400> 210
atgggagtge
tceccagatag
coceetygtaa
ttggggaaat
atcaacgcta
tacatcgaca
caggaccacce

180
Gly

Pro

His

Asp
His

Lys

Phe Leun
200
Leu Trp
215

Lys Pro

230

Lys

245
Tyr Pro
260
Leu Tyr

Pro Asp

Phe Thr

Asn

Ser
Val
Ala

Asp

Asp Asp

Ile Tyr
Asn
28¢
Ser

Arg

Lys
285

Gln Val

310

Thr Phe
325
Gly Thr
340
Asn Tyr

Alza Ala

Tle Arg

Gly
Leu
Met
Lys

Lys

Glu Thr

Ser Ile

Glu Thr
360
Met Cys
375

Asn Trp

390

Phe
405
Pro

Asn

Lys
420
Ser Cys

Thr Asp

Phe Leu

Ala
Thr
Tyr
Ala

Lys

Ile Gln

Leu Glu

Thr
440
Asp

Ser

Val
455

Pro Pro

470

Ala Ser

485

His DNA

taaaattcasa
ftttcacett
tcecaaacgt
ttgacgaacc
ceggacagdy
gecattactgg
tggacaaagc

Pro

Ser Thr

Artificial Seguence

gcacatcttt
ccttctgatt
coeettecty
tctggacatyg
ggtgacaatc
ggtgaccgtg
tazagaaggat

PCT/ US%QSIOOGSO‘!

Val

Gly Tyr Tyzxr
Asn
235

Trp

Gly Tyr

Leu Ser
250

Leu Asn Thr

265
Arg

Val Arg

Pro Leu Pro
Phe
315

Leuw

Leu Lys

Val Ala
330
Met Arg
345

Ile

Ser

Leu Asn

Ser Gln Val

Ser Ser
185

Lys

Aszn

Glu
410
Leu

Leu

Asp Glu

425

Leu Ser Cys

Val Cys Ile

Met Glu Thr
475
Ser His

490

Leu

ttcagaagct
ccatgttget
rgggeatgga
tcteotgtett
ttttacgtgg
aacggaggca
attacattct

180

Tle Lys Leu

205
Phe

Leu Pro

220
Gly

Ser LCys

Leu Trp Ala

Gln Gln Ser

270

Glu Ala Ile
285

Val Phe

300

Leu

hla

Ser Gin

Gly Ala Ser

Met Ser
350
Iie

Lys

Pro Tyr

365
Cys

Leu Gln

380
Asp Tyr Leu
Gly Gly Lys

Gin Phe Ser
430
Glu Lys
445

Asp

Lys

Ala
460
Glu

Gly

Glu Pro

His His His

ttgttaaatc
tgactcttaa
acgeecctag
cttttatcyyg
ategtetggg
ttecctcagaa
acatgccagt

Gly Lys

Asp Cys

Phe Asn
240
Glu Ser
255
Pro Val

Arg Val

Tyr Thr
Glu
320
Ile

Asp

Gly
335
Cys Leu

Ile Asn

Glu Gin
Leu
400
Thr

His

Phe
415
Glu Lys

Ala Asp

Val Cys

Gln Ile
4840
His His
495

aagtggagta
cttcagaget
cgaattctgt
tagcectcoga
ctattaccct
aatatcactg
ggacaatctc

60

120
180
240
300
360
420
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ggaggecattce

acattctaca

cetacttggyg
gtgcageage
ttcgagaaag
cctaaccace
cceggcetaca
ttgtggaatg
gtagecgeta
cccgatgeca
gigttgaagt
ggagcctctg
ctgetgtigg
gccgctaaga
tggaactcaa
gatggtaaat
aagtictact
actgatgceyg
ccaatggaga
acctgataag
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ctcagaaaat
tgoecagtgga
ccogaaattyg
agaacgigca
ctgggaagga
tctggggeta
acggatcttyg
agtctactge
cceotctacgt
aatctcocet
tcotgageca
ggatcgtgat
ataactacat
tgtgttcaca
gcgattatcot .
tcactgtceg
gtagctgcta
ttgacgtttyg
ctgaggagee
gatece

atcactgeag
caatctogga
gaageecaag
goctgtceeatt
trteetggtt
ttatttgttc
tttcaacgtc
actctaccce
tcggaataga
cccagtgttt
ggacgagctce
ctggggcact
ggagacaatc
ggtgctgtgt
ccatctgsac
agggaagccce
tagcactctyg
catcgecgat
ccagatettt
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gaccacctgg
atggctgtga
gatgtgtata
acagaagcea
gagacaataa
ccegattget
gaaattaaaa
tetatatatc
gtgagggaag
gcctacacca
gtgtatactt
ctgagtatta
ctgaacccat
caagagcagd
ccagataatt
acactcgagqg
agttgtaagy
ggygtgtgta
tacaacgcoct

acaaagctaa
trgactagga
agaaccgatc
ccgaaaaagc
aactigggsaa
acaatcacca
gaaacgatga
tcaacacaca
ccatcagggt
ggatcgtgtt
ttggegagac
tgcgatcaat
atatcattaa
gagtatgcat
ttgcaatcca
atctcgaaca
aaaaagceega
ttgacgeett
cceceectecac

gaaggatatt
ggagltggaga
cattgagctg
taagcaggaa
actgcttaga
ctataagaag
cetetettgg
gcagtecceca
gtceaagatce
taccgaccaqg
agttgetcetyg
gaagtceetge
cgtgactttyg
taggaagaac
getggaaaaqg
gtttagtgaa
tgtgaaagac
tctcaageca
cttgagtgcect
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