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ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCT
TCGTTTCGCCCGGCGCCGCTATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTT
TTTAATGCTAATTGGGAAAAAGACAGAACCAATCAAACTGGTGTTGAACCGTGTT
ATGGTGACAAAGATAAACGGCGGCATTGTITTGCTACCTGGAAGAATATTTCTGG
TTCCATTGAATAGTGAAACAAGGTTGTTGGCTGGATGATATCAACTGCTATGACA
GGACTGATTGTGTAGAAAAAAAAGACAGCCCTGAAGTATATTTCTGTTGCTGTGA
GGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCGGAGATGGAAGTCACACAG
CCCACTTCAAATCCAGTTACACCTAAGCCACCCACCGGTGGTGGAACTCACACAT
GCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCC
CCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTG
GTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGAC
GGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAG
CACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGC
AAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGTCCCCATCGAGAAA
ACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCC
CCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAA
GGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAG
AACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCT
ATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCT
GTCTCCGGGTAAATGAGAATTC (SEC ID N°: 14)

Tanto ActRlla-hFc como ActRlla-mFc fueron marcadamente susceptibles a
la expresion recombinante. Como se muestra en la Figura 1, la proteina se purifico
como un pico de proteina Unico bien definido. La secuenciacion N-terminal revel6
una secuencia Unica de ILGRSETQE (SEC ID N°: 11). La purificacién se pudo
conseguir mediante una serie de etapas de cromatografia en columna, que
incluyen, por ejemplo, tres 0 mas de las siguientes, en cualquier orden:
cromatografia de proteina A, cromatografia de Q sefarosa, cromatografia de fenil
sefarosa, cromatografia por exclusion de tamafio y cromatografia de intercambio
cationico. LLa purificacion se pudo completar con filtracion viral e intercambio de

tampon. La proteina ActRlla-hFc se purifico hasta una pureza de > el 98% como
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<110>
<120>

<130>

<140>
<141>

<150>
<151>

PHPH-022-wO1_Substitute_Sequence_Listing

BLOOD CELL LEVELS

<160> 23

<170>

<210> 1

<211>
<212>
<213>

<400> 1

Met
1

ser

Phe
Pro
Lys

65
Asp
Ser
Lys
Pro
val
145
Tyr

Asp

Gln

Gly
Ser
Asn
Ccys

50
Asn
Asp
Pro
Phe
val
130
Pro
Arg

Pro

Leu

513
PRT )
Homo sapiens

PHPH-022-wO1

PCT/US07/025868
2007-12-18

60/875,682
2006-12-18

PatentIn Vver.

Ala Ala A1§

Gly
Ala

35
Tyr
Ile
Ile
Glu
Ser
115
Thr
leu
His
Gly

Leu
195

Ala

20
ASh
Gly
Ser
Asn
val
100
Tyr

Pro

Met

Pro
180

Glu

Ile
Trp
Asp
Gly
Cys

85
Tyr
Phe
Lys
Leu
Lys
165

Pro

val

3.3

Lys

Leu

Glu

Lys

ser

70

Tyr

Phe

Pro

Pro

Ile

150

Met

Pro

Lys

ACCELERON PHARMA INC.

Leu
Gly
Lys
Asp

55
Ile
Asp
cys
Glu
Pro
135
Ala
Ala

Pro

Ala

Ala
Arg
Asp

40
Lys
Glu
Arg
Cys
Met
120
Tyr
Gly
Tyr

Ser

Arg
200

Phe
Ser

25
Arg
Arg
Ile
Thr
Ccys
105
Glu
Tyr
Ile
Pro
Pro

185
Gly

Ala

10
Glu
Thr
Arg
val
Asp

90
Glu
val
ASn
val
Pro
170

Leu

Arg

val
Thr
Asn
His
Lys
Cys
Gly
Thr
Ile
Ile
155
val

Leu

Phe

SEQUENCE LISTING

Phe
Gln
Gln
cys

60
Gln
val
Asn
Gln
Leu
140
Cys
Leu

Gly

Gly

Page 1

Leu
Glu
Thr

45
Phe
Gly
Glu
Met
Pro
125
Leu
Ala
val

Leu

cys
205

Ile
cys

30
Gly

Cys
Lys
Cys
110
Thr
Tyr
Phe
Pro
Lys

190

val

Ser

15
Leu
val
Thr
Trp
Lys

95
Ash
Ser
Ser
Trp
Thr
175

Pro

Trp

ACTIVIN-ACTRII ANTAGONISTS AND USES FOR INCREASING RED

cys

Phe

Glu

Trp

Leu

80

Asp

Asn
Leu
val
160
Gin

Leu

Lys
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Ala
Asp
225
Met
Thr
Gly
Leu
Glu
305
Arg
cys
Ala
Glu
Ile
385
cys
Glu
val
Ala
Asp
465
Gln

val

Leu

GlIn
210
Lys
Lys
Ser
Ser
cys
290
Asp
Asp
Ile
Gly
val
370
Asp
Thr
Glu
His
Gly
450
Ala

Met

val

<210> 2

Leu

GlIn

His

val

Leu

275

His

Ile

Ile

Ala

Asp

355

Leu

Met

Ala

Ile

Lys

435

Met

Glu

Gln

Thr

Leu
Ser
Glu
Asp
260
Ser
Ile
Pro
Lys
Asp
340
Thr
Glu
Tyr
Ala
Gly
420
LyS
Ala
Ala

Arg

Met
500

Asn
Trp
AsSn
245
val
Asp
Ala
Gly
Ser
325
Phe
His
Gly
Ala
Asp
405
Gln
Lys
Met
Arg
Leu

485

val
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Glu
Gln
230
Ile
Asp
Phe
Glu
Leu
310
Lys
Gly
Gly
Ala
Met
390
Gly
His
Arg
Leu
Leu
470

Thr

Thr

Tyr
215
Asn
Leu
Leu
Leu
Thr
295
Lys
Asn
Leu
GIn
Ile
375
Gly
Pro
Pro
Pro
cys
455
ser

Asn

Asn

val

Glu

Gin

Trp

Lys

280

Met

Asp

val

Ala

val

360

Asn

Leu

val

ser

val

440

Glu

Ala

Ile

val

Ala
Tyr
Phe
Leu
265
Ala
Ala
Gly
Leu
Leu
345
Gly
Phe
‘val
Asp
Leu
425
Leu
Thr

Gly

Ile

505

val Lys Ile pPhe Pro Ile Gln

Glu
Ile
250
Ile
Asn
Arg
His
Leu
330
Lys
Thr
Gln
Leu
Glu
410
Glu
Arg
Ile
cys
Thr

490
Phe

val
235
Gly
Thr
val
Gly
Lys
315
Lys
Phe
Arg
Arg
Trp
395
Tyr
Asp
Asp
Glu
val
475

Thr

Pro

220

Tyr
Ala
Ala
val
Leu
300
Pro
ASn
Glu
Arg
Asp
380
G1u
Met
Met
Tyr
Glu
460
Gly

Glu

Pro

Page 2

Ser
Glu
Phe
Ser
285
Ala
Ala
Asn
Ala
Tyr
365
Ala
Leu
Leu
Gln
Trp
445
Cys
Glu

AsSp

Lys

Leu
Lys
His
270
Trp
Tyr
Ile
Leu
Gly
350
Met
Phe
Ala
Pro
Glu
430
Gln
Trp
Arg

Ile

Glu
510

Pro
Arg
255
Glu
ASnh
Leu
Ser
Thr
335
Lys
Ala
Leu
Ser
Phe
415
val
Lys
Asp
Ile
val

495

ser

Gly
240
Gly
Lys
Glu
His
His
320
Ala
ser
Pro
Arg
Arg
400
Glu

val

His

Thr
480

Thr

ser
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<211>
<212>
<213>
<400>

1

115
PRT .
Homo sapiens

2

Trp Glu

Asp Lys

Gly S

er
50

Cys Tyr

65

Tyr Phe

Phe Pro

Lys Pro

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

<220>
<223>

<400>

3

Lys
Asp

35
Ile
Asp
Cys

Glu

Pro
115

100
PRT_
Artificial Sequence

Asp

20
Lys
Glu
Arg

Cys

Met
100

Ile Leu Gly Arg Seg

Arg
Arg
Ile
Thr
Cys

85
Glu

PHPH-022-w01_Substitute_Sequence_Listing

Glu
Thr
Arg
val
Asp

70

Glu

val

Thr

Asn

Gln
Gin
Cys

40
Gln
val

Asn

Gln

Description of Artificial
polypeptide

3

Ile Leu
1

Trp Glu

Asp Lys

Gly Ser

50

Cys Tyr

65

Tyr Phe

Phe P

<210>

ro

4

Gly Arg Ser
5

Lys
Asp

35
Ile
Asp

Cys

Glu

Asp

20
Lys
Glu
Arg

cys

Met
100

Arg

Arg

Ile

Thr

Cys
85

Glu

Thr

Arg

val

Asp

70
Glu

Thr

Asn

Gln
Gln
Cys

40
Gln

val

Asn

Thr

25
Phe
Gly
Glu

Met

Pro
105

Cys

10
Gly
Ala
Cys

Lys

Cys

90

Thr

Leu
val
Thr
Trp
Lys

75

Asn

Ser

Phe
Glu
Trp
Leu

60
Asp

Glu

Asn

Phe
Pro
Lys

45
Asp
Ser

Lys

Pro

Sequence: Synthetic

Glu
Thr

25
Phe
Gly

Glu

Met

Cys Leu Phe
10

Gly

Ala

Cys

Lys

val

Thr

Glu
Trp
Leu

60

Asp

Glu

Page 3

Phe
Pro
Lys

45
Asp

Ser

Lys

Asn
Cys

30
ASn
Asp
Pro

Phe

val
110

Asn
Cys

30
Asn
Asp

Pro

Phe

Ala

15
Tyr
Ile
Ile
Glu
Ser

95

Thr

Ala

15
Tyr
Ile
Ile

Glu

ser
95

Asn
Gly
Ser
Asn
val

80

Tyr

Pro

Asn
Gly
Ser
Asn
val

80

Tyr
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<211>
<212>
<213>

<400>

atgggagctg
atacttggta
agaaccaatc
tttgctacct
gatgatatca
tatttttgtt
gaagtcacac
ctctattcct
tacaggcatc
cccccacctt
ggaagatttg
tttccaatac
atgaagcatg
gtggatcttt
gctaatgtgg
gcatatttac
agggacatca
tttgggttgg
ggtacccgga
gcatttttga
tgtactgctg
cagcatccat
ttaagagatt
tgttgggatc
cagatgcaga
gtgacaaatg

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

<400>

atacttggta
agaaccaatc
tttgctacct
gatgatatca
tatttttgtt
gaagtcacac

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

1542
DNA

Homo sapiens

4

5
345
DNA

Homo sapiens

5

6
225
PRT

Artificial Sequence

ctgcaaagtt
gatcagaaac
aaactggtgt
ggaagaatat
actgctatga
gctgtgaggg
agcccacttc
tggtgccact
acaagatggc
ctccattact
gttgtgtctg
aggacaaaca
agaacatatt
ggctgatcac
tctcttggaa
atgaggatat
aaagtaaaaa
ccttaaaatt
ggtacatggc
ggatagatat
cagatggacc
ctcttgaaga
attggcagaa
acgacgcaga
gactaacaaa
ttgactttcc

ggcgtttgcc
tcaggagtgt
tgaaccgtgt
ttctggttcc
caggactgat
caatatgtgt
aaatccagtt
tatgttaatt
ctaccctect
agggttgaaa
gaaagcccag
gtcatggcaa
acagttcatt
agcatttcat
tgaactgtgt
acctggccta
tgtgctgttg
tgaggctggc
tccagaggta
gtatgccatg
tgtagatgaa
catgcaggaa
acatgctgga
agccaggtta
tattattacc
tcccaaagaa

gatcagaaac
aaactggtgt
ggaagaatat
actgctatga
gctgtgaggg
agcccacttc

tcaggagtgt
tgaaccgtgt
ttctggttcc
caggactgat
caatatgtgt
aaatccagtt

gtctttctta
cttttcttta
tatggtgaca
attgaaatag
tgtgtagaaa
aatgaaaagt
acacctaagc
gcggggattg
gtacttgttc
ccactgcagt
ttgcttaacg
aatgaatacg
ggtgcagaaa
gaaaagggtt
catattgcag
aaagatggcc
aaaaacaacc
aagtctgcag
ttagagggtg
ggattagtcc
tacatgttgc
gttgttgtgc
atggcaatgc
tcagctggat
acagaggaca
tctagtctat

cttttcttta
tatggtgaca
attgaaatag
tgtgtagaaa
aatgaaaagt
acacctaagc

tctecctgttc
atgctaattg
aagataaacg
tgaaacaagg
aaaaagacag
tttcttattt
caccctatta
tcatttgtgc
caactcaaga
tattagaagt
aatatgtggc
aagtctacag
aacgaggcac
cactatcaga
aaaccatggc
acaaacctgc
tgacagcttg
gcgataccca
ctataaactt
tatgggaact
catttgagga
ataaaaaaaa
tctgtgaaac
gtgtaggtga
ttgtaacagt
ga

atgctaattg
aagataaacg
tgaaacaagg
aaaaagacag
tttcttattt
caccc

Description of Artificial Sequence: Synthetic

polypeptide

MOD_RES
(43)
Asp or Ala

MOD_RES

Page 4
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ttcaggtgct
ggaaaaagac
gcggcattgt
ttgttggctg
ccctgaagta
tccagagatg
caacatcctg
attttgggtg
cccaggacca
gaaagcaagg
tgtcaaaata
tttgcctgga
cagtgttgat
ctttcttaag
tagaggattg
catatctcac
cattgctgac
tggacaggtt
ccaaagggat
ggcttctcgce
ggaaattggc
gaggcctgtt
cattgaagaa
aagaattacc
ggtcacaatg

ggaaaaagac
gcggcattgt
ttgttggctg
ccctgaagta
tccagagatg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60

120
180
240
300
345



<222>
<223>

<220>

<221>
<222>
<223>

<400> 6

Thr
1
Ser
Arg
Pro
Ala
65
val
Tyr
Thr
Leu
cys
145
Ser
Asp
Ser

Ala

Lys
225

His
val
Thr
Glu

50
Lys
Ser
Lys
Ile
Pro
130
Leu
ASn
Ser

Arg

Leu
210

<210> 7

<211>
<212>
<213>

<220>

<223>

(100)
Lys or Ala

Thr
Phe
Pro
35
val
Thr
val
Cys
ser
115
Pro
val
Gly
Asp
Tr
195

His

344
PRT
Artificial Sequence

MOD_RES
(212)
His or Ala

Cys
Leu

20
Glu
Lys
Lys
Leu
Xaa
100
Lys
Ser
Lys

Gln

Gly
180

p Gln

Xaa

construct

Pro
5
Phe
val
Phe
Pro
Thr
85
val
Ala
Arg
Gly
Pro
165
Pro

Gln

His

PHPH-022-w01l_Substitute_Sequence_Listing

Pro
Pro
Thr
Asn
Arg

70
val
Ser
Lys
Glu
Phe
150
Glu
Phe

Gly

Tyr

Cys
Pro
Ccys
Trp

55
Glu
Leu
Asn
Gly
Glu
135
Tyr
Asn
Phe

Asn

Thr
215

Pro
Lys
val

40
Tyr
Glu
His
Lys
Gln
120
Met
Pro
Asn
Leu
val

200
Glin

Ala
Pro

25
val
val
Gln
Gln
Ala
105
Pro
Thr
Ser
Tyr
Tyr
185

Phe

Lys

Pro

10
Lys
val
Asp
Tyr
Asp

90
Leu
Arg
Lys
Asp
Lys
170
Ser

ser

Ser

Glu
Asp
Xaa
Gly
Asn

75
Trp
Pro
Glu
Asn
Ile
155
Thr
Lys

Cys

Leu

Leu

Thr

val

val

60

ser

Leu

val

Pro

Gln

140

Ala

Thr

Leu

Ser

Ser
220

Page 5

Leu

Leu

ser

45

Glu

Thr

Asn

Pro

Gln

125

val

val

Pro

Thr

val

205

Leu

Description of Artificial Sequence: Synthetic

Gly
Met

30
His
val
Tyr
Gly
Ile
110
val
Ser
Glu
Pro
val
190

Met

Ser

Gly

15
Ile
Glu
His
Arg
Lys

95
Glu
Tyr
Leu
Trp
val
175
Asp
His

Pro

Pro
Ser
Asp
Asn
val

80
Glu
Lys
Thr
Thr
Glu
160

Leu

Lys

Gly



<400> 7

Ile
Trp
ASp
Gly
Cys

65
Tyr
Phe
Lys
Pro
Lys
145
val
Asp
Tyr
Asp
Leu
225
Arg
Lys
Asp
Lys
Ser

305

Ser

Leu
Glu
Lys
ser

50
Tyr
Phe
Pro
Pro
Glu
130
Asp
Asp
Gly
Asn
Trp
210
Pro
Glu
Asn
Ile
Thr
290

Lys

Cys

Gly
Lys
Asp

35
Ile
Asp
cys
Glu
Pro
115
Leu
Thr
val
val
Ser
195
Leu
val
Pro
Gln
Ala
275
Thr

Leu

Ser

Arg
Asp

20
Lys
Glu
Arg
cys
Met
100
Thr
Leu
Leu
Ser
Glu
180
Thr
Asn
Pro
Gln
val
260
val
Pro

Thr

val

Ser
Arg
Arg
Ile
Thr
Cys

85
Glu
Gly
Gly
Met
His
165
val

Tyr

Gly

val
245
Ser
Glu
Pro

val

Met

PHPH-022-w01_Substitute_Sequence_Listing

Glu Thr Gln

Thr
Arg
val
Asp

70
Glu
val
Gly
Gly
Ile
150
Glu
His
Arg
Lys
Glu
230
Tyr
Leu
Trp
val
Asp

310

His

Asn

Gly
Thr
Gly
Pro
135
Ser
Asp
Asn
val
Glu
215
Lys
Thr
Thr
Glu
Leu
295

Lys

Glu

Gln
cys

40
GIn
val
Asn
Gln
Thr
120
Ser
Arg
Pro
Ala
val
200
Tyr
Thr
Leu
Cys
Ser
280
Asp

Ser

Ala

Glu
Thr

25
Phe
Gly
Glu
Met
Pro
105
His
val
Thr
Glu
Lys
185
Ser
Lys
Ile
Pro
Leu
265
Asn
Ser

Arg

Leu

Cys

10
Gly
Ala
Cys
Lys
Cys

90
Thr
Thr
Phe
Pro
val
170
Thr
val
Cys
Ser
Pro
250
val
Gly
Asp

Trp

His

Leu Phe Phe Asn

val
Thr
Trp
Lys

75
Asn
Ser
Cys
Leu
Glu
155
Lys
Lys
Leu
Lys
Lys
235
Ser
Lys
Gln
Gly
GlIn

315

Asn

Glu
Trp
Leu

60
Asp
Glu
Asn
Pro
Phe
140
val
Phe
Pro
Thr
val
220
Ala
Arg
Gly
Pro
Ser
300

Gln

His

Page 6

Pro
Lys

45
Asp
Ser
Lys
Pro
Pro
125
Pro
Thr
Asn
Arg
val
205
Ser
Lys
Glu
Phe
Glu
285
Phe

Gly

Tyr

Cys

30
Asn
Asp
Pro
Phe
val
110
Cys
Pro
Cys
Trp
Glu
190
Leu
Asn
Gly
Glu
Tyr
270
Asn
Phe

Asn

Thr

Ala

15
Tyr
Ile
Ile
Glu
Ser

95
Thr
Pro
Lys
val
Tyr
175
Glu
His
Lys
Gln
Met
255
Pro
Asnh
Leu

val

Gln

AsSn
Gly
Ser
Asn
val

80
Tyr
Pro
Ala
Pro
val
160
val
Gln
Gln
Ala
Pro
240
Thr
sSer
Tyr
Tyr
Phe

320
Lys



PHPH—OZZ—WOl_Subifitute_Sequence_Liiﬁgng

325
Ser Leu Ser Leu Ser Pro Gly Lys
340
<210> 8
<211> 21
<212> PRT
<213> Apis mellifera
<400> 8
Met Lys Phe Leu val Asn val Ala Leu Vag Phe Met val val T{g Ile
1 5 1

Ser Tyr Ile Tyr Ala
20

<210> 9

<211> 22

<212> PRT

<213> uUnknown Organism

<220>
<223> Description of uUnknown Organism: Tissue
Plasminogen Activator leader sequence

<400> 9
Met Asp Ala Met Lys Arg Gly Leu Cys Cys val Leu Leu Leu Cys Gly
1 5 10 15

Ala val pPhe val Ser Pro

<210> 10
<211> 20
<212> PRT
<213> unknown Organism

<220>
<223> Description of Unknown Organism: Native Teader
sequence

<400> 10
Met Gly Ala Ala Ala Lys Leu Ala Phe Ala val Phe Leu Ile Ser Cys
1 S 15

Ser Ser Gly Ala
20

<210> 11

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 11 .
Page 7



<210> 12
<211> 32

<212>
<213>

<220>

<223>

Trp
Asp
Gly
Cys

65
Tyr
Phe
Ala
Pro
val
145
val
Glin
GlIn
Ala
Pro
225

Thr

ser

9

PRT_ o
Artificial sequence

construct

<400> 12
Ile Leu Gly Arg Ser Glu Thr Gln
1 5

Glu
Lys
ser

50
Tyr
Phe
Pro
Pro
Lys
130
val
Asp
Tyr
Asp
Leu
210
Arg

Lys

Asp

Lys
Asp

35
Ile
Asp
Cys
Glu
Glu
115
Asp
Asp
Gly
Asn
Trp
195
Pro
Glu

Asn

Ile

Asp

20
Lys
Glu
Arg
Cys
Met
100
Leu
Thr
val
val
ser
180
Leu
val
Pro

Gln

Ala

Arg
Arg
Ile
Thr
Cys

85
Thr
Leu
Leu
Ser
Glu
165
Thr
Asn
Pro
Gln
val

245

val

PHPH-022-w01_Substitute_Sequence_Listing
Ile Leu Gly Arg Ser Glu Thr GIn Glu
1 5

Thr
Arg
val
Asp

70
Glu
Gly
Gly
Met
His
150
val
Tyr
Gly
Ile
val
230

ser

Glu

Asn
His
Lys

55
Ccys
Gly
Gly
Gly
Ile
135
Glu
His
Arg
Lys
G1h
215
Tyr

Leu

Trp

Description of Artificial

Gln
Cys

40
Gin
val
Asn
Gly
Pro
120
Ser
Asp
Ash
val
Glu
200
Lys
Thr

Thr

Glu

Sequence: Synthetic

Glu Cys Leu Phe
10

Thr

25
Phe
Gly
Glu
Met
Thr
105
Ser
Arg
Pro
Ala
val
185
Tyr
Thr
Leu

Cys

Ser

Gly
Ala
Cys
Lys
Cys

90
His
val
Thr
Glu
Lys
170
Ser
Lys
Ile
Pro
Leu

250

Asn

val
Thr
Trp
Lys

75
Asn
Thr
Phe
Pro
val
155
Thr
val
Cys
Ser
Pro
235

val

Gly

Glu
Trp
Leu

60
Asp
Glu
Cys
Leu
Glu
140
Lys
Lys
Leu
Lys
Lys
220
Ser

Lys

Gln

Page 8

Phe
Pro
Lys

45
Asp
ser
Lys
Pro
Phe
125
val
Phe
Pro
Thr
val
205
Ala
Arg

Gly

Pro

Asn
cys

30
Asn
Asp
Pro
Phe
Pro
110
Pro
Thr
Asn
Arg
val
190
Ser
Lys
Glu

Phe

Glu

Ala

15
Tyr
Ile
Ile
Glu
Ser

95
Cys
Pro
Cys
Trp
Glu
175
Leu
ASn
Gly
Glu
Tyr

255

Asn

Asn
Gly
Ser
Asn
val

80
Tyr
Pro
Lys
val
Tyr

160
Glu

Met
240

Pro

Asn

A\



260

Tyr Lys Thr Thr

275

Tyr Ser Lys Leu
290

Phe Ser Cys Ser

305

Lys Ser Leu Ser

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

<220>
<223>

<400>

13
369
PRT

PHPH—OZZ—WOl_Substitute_Sequenng;1sting
7

Pro Pro val Leu

280

Thr val Asp Lys

295

val Met His Glu

310

Leu Ser Pro Gly

325

Artificial Sequence

Description of Artificial

construct

13

Met Asp Ala Met
1

Ala val Phe val

20

Gln Glu Cys Leu

35

GIn Thr Gly val

50

Cys Phe Ala Thr

65

Gln Gly Cys Trp

val Glu Lys Lys

100

Asn Met Cys Asn

115

GIn Pro Thr Ser
130

Thr His Thr cCys

145

Ser val Phe Leu

Arg Thr Pro Glu

180

Pro Glu val Lys

195

Lys
5
Ser
Phe
Glu
Trp
Leu
85
Asp
Glu
Asn
Pro
Phe
165

val

Phe

Arg
Pro
Phe
Pro
Lys

70
Asp
Ser
Lys
Pro
Pro
150
Pro

Thr

Asn

Gly
Gly
Asn
Cys

55
Asn
Asp
Pro
Phe
val
135
Cys
Pro

Cys

Trp

Leu

Ala

Ala

40

Tyr

Ile

Ile

Glu

Ser

120

Thr

Pro

Lys

val

Tyr
200

265

Asp Ser Asp Gly Ser Phe Phe Leu

285

Ser Arg Trp Gln Gln Gly Asn val
300

Ala Leu His Asn His Tyr Thr Gln

Lys

315

Sequence: Synthetic

cys
Ala

25
Asn
Gly
Ser
Asn
val
105
Tyr
Pro
Ala
Pro
val

185

val

Cys val Leu Leu
10

Ile
Trp
Asp
Gly
Cys

90
Tyr
Phe
Lys
Pro
Lys
170

val

Asp

Leu
Glu
Lys
Ser

75
Tyr
Phe
Pro
Pro
Glu
155
Asp

Asp

Gly

Gly
Lys
Asp

60
Ile
Asp
Cys
Glu
Pro
140
Leu
Thr

val

val

Page 9

Arg
Asp

45
Lys
Glu
Arg
Cys
Met
125
Thr
Leu
Leu

Ser

Glu
205

Leu
Ser

30
Arg
Arg
Ile
Thr
cys
110
Glu
Gly
Gly
Met
His
190

val

cys

15
Glu
Thr
Arg
val
Asp

95
Glu
val
Gly
Gly
Ile
175

Glu

His

320

Gly
Thr
Asn
His
Lys

80
Cys
Gly
Thr
Gly
Pro
160
Ser

Asp

Asn



Ala
val
225
Tyr
Thr
Leu

Ccys

Ser

Lys
210
Ser
Lys
Ile
Pro
Leu

290

Asn

305

Asp

ser

Ala

Lys

ser

Arg

Leu

<210> 14

<211>

<212> DN

<213>

<220>

<223>

<400> 14
atggatgcaa
tcgcceggceg
attgggaaaa
aacggcggea
aggttgttgg
cagccctgaa
ttttccggag
cggtggtgga
agtcttcctce
cacatgcgtg
ggacggcgtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggc
ggggaacgtc

Thr
val
Cys
Ser
Pro
275
val
Gly
Asp

Trp

His
355

1114

A

Lys
Leu
Lys
LyS
260
Ser
Lys
Gln
Gly
GIn

340

Asn

Pro
Thr
val
245
Ala
Arg
Gly
Pro
Ser
325

Gln

His

tgaagagagg
ccgctatact
agacagaacc
ttgttttgct
ctggatgata
gtatatttct
atggaagtca
actcacacat
ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tccttettce
ttctcatgcet

PHPH-022-w01l_substitute_Sequence_Listing

Arg
val
230
Ser
Lys
Glu
Phe
Glu
310
Phe

Gly

Tyr

Glu
215
Leu
Asn
Gly
Glu
Tyr
295
Asn
Phe

Asn

Thr

Artificial Sequence

Glu

His

Lys

Gln

Met

280

Pro

Asn

Leu

val

Gln
360

gctctgctgt
tggtagatca
aatcaaactg
acctggaaga
tcaactgcta
gttgctgtga
cacagcccac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctecc
cacaggtgta
cctgectggt
agccggagaa
tctatagcaa
ccgtgatgca

Gln Tyr Asn Ser Thr Tyr Arg val

Gln Asp

Ala Leu
250

Pro Arg
265

Thr Lys

ser Asp

Tyr Lys

Tyr Ser
330

Phe Ser
345

Lys Ser

Trp
235
Pro
Glu
Asn
Ile
Thr
315
Lys

Cys

Leu

gtgctgctgce
gaaactcagg
gtgttgaacc
atatttctgg
tgacaggact
gggcaatatg
ttcaaatcca
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agtccccatc
caccctgecc
caaaggcttc
caactacaag
gctcaccgtg
tgaggctctg

page 10

220

Leu

val

Pro

GlIn

Ala

300

Thr

Leu

Ser

Ser

AsSn

Pro

Gin

val

285

val

Pro

Thr

val

Leu
365

Description of Artificial Sequence: Synthetic
polynucleotide

Gly
Ile
val
270
ser
Glu
Pro
val
Met

350

ser

tgtgtggagc
agtgtctttt
gtgttatggt
ttccattgaa
gattgtgtag
tgtaatgaaa
gttacaccta
gaactcctgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagcg
accacgcctc
gacaagagca
cacaaccact

Lys
Glu
255
Tyr
Leu
Trp
val
AS

335
His

Pro

Glu
240
LysS
Thr
Thr

Glu

Leu
320

p Lys

Gly

agtcttcgtt
tttaatgcta
gacaaagata
tagtgaaaca
aaaaaaaaga
agttttctta
agccacccac
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
aggagatgac
acatcgccgt
ccgtgctgga
ggtggcagca
acacgcagaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080

\D



<210> 15

<211>
<212>
<213>

<400> 15

1

512
PRT .
Homo sapiens

Pro Gly Ser

Asn
Cys
Asn

65
Asp
Pro
Phe
Pro
Pro

145

Arg

Leu
Leu
Gln
225
His
Leu

Leu

Ala

Glu

50

Ser

Phe

Gln

Thr

Pro

130

Ile

His

Pro

Glu

Met

Asn

35
Gly
Ser
Asn
val
His
115
Thr
Gly
Arg
Pro
Ile

195

Asn

210

Ser

Glu

Glu

Thr

Trp

Asn

val

Asp
275

Gly

20
Trp
Glu
Gly
Cys
TYyr
100
Leu
Ala
Gly
Lys
Pro
180
Lys
Asp
Gln
Leu
Glu

260
Tyr

Met Thr Ala Pro Trp
5

Arg
Glu
Gln
Thr
Tyr

85
Phe
Pro
Pro
Leu
Pro
165
Pro
Ala
Phe
Ser
Leu
245

Leu

Leu

PHPH-022-w01_Substitute_Sequence_Listing
gagcctctcc ctgtctccgg gtaaatgaga attc

val
Gly
Leu
Asp
Ile

70
Asp
Cys
Glu
Thr
Ser
150
Pro
Ser
Arg
val
Glu
230
Gln

Trp

Lys

Ala
Glu
Glu
Lys

55
Glu
Arg
Cys
Ala
Leu
135
Leu
Tyr
Pro
Gly
Ala
215
Arg
Phe

Leu

Gly

Leu
Ala
Arg

40
Arg
Leu
Gln
cys
Gly
120
Leu
Ile
Gly
Leu
Arg
200
val
Glu
Ile

Ile

Asn
280

Ala
Glu

25
Thr
Leu
val
Glu
Glu
105
Gly
Thr
val
His
val
185
Phe
Lys
Ile
Ala
Thr

265

Ile

Leu

10
Thr
Asn
His
Lys
Cys

90
Gly
Pro
val
Leu
val
170
Gly
Gly
ITe
Phe
Ala
250

Ala

Ile

Leu
Arg
Gln
Cys
Lys

75
val
Asn
Glu
Leu
Leu
155
Asp
Leu
Cys
Phe
Ser
235
Glu

Phe

Thr

Trp
Glu
Ser
Tyr

60
Gly
Ala
Phe
val
Ala
140
Ala
Ile
Lys
val
Pro
220
Thr
Lys
His

Trp

Page 11

Gly
Cys
Gly

45
Ala
Ccys
Thr
Cys
Thr
125
Tyr
Phe
His
Pro
Trp
205
Leu
Pro
Arg

Asp

Asn
285

Ser
Ile

30
Leu
Ser
Trp
Glu
ASn
110
Tyr
Ser
Trp
Glu
Leu
190
Lys
Gln
Gly
Gly
Lys

270
Glu

Leu
15
Tyr
Glu
Trp
Leu
Glu
95
Glu
Glu
Leu
Met
AS
175
GlIn
Ala
Asp
Met
Ser
255

Gly

Leu

Trp

Tyr

Arg

Ala

Asp

80

Asn

Arg

Pro

Leu

Tyr
160

p Pro

Leu

Lys
Lys
240
Asn

ser

cys

A



His
val
305
Asp
Leu
Gly
val
Asp
385
Lys
Glu
His
Gly
Ala

465

Ile

val

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

val
290
Pro
Phe
Ala
Asp
Leu
370
Met
Ala
Ile
Lys
Leu
450
Glu

Arg

Thr

Ala
Trp
Lys
Asp
Thr
355
Glu
Tyr
Ala
Gly
Lys
435
Ala
Ala

Arg

Ser

16

116
PRT
Homo sapiens

<400> 16
Ser Gly Arg Gly Glu
1 5

Glu
Cys
Ser
Phe
340
His
Gly
Ala
Asp
Gln
420
Met
Gln
Arg

Ser

val
500

Thr
Arg
Lys
325
Gly
Gly
Ala
Met
Gly
405
His
Arg
Leu
Leu
val

485
Thr

Asn Trp Glu Leu Glu

20

Gly Glu G;g Asp Lys

Ser Gly Thr Ile Glu

50

Asn Cys Tyr Asp Arg
65

PHPH-022-w01_substitute_Sequence_Listing
Leu His Glu Asp

Met

Gly
310

Asn

Leu

Gln
Ile
Gly
390
Pro
Pro
Pro
Cys
Ser
470

Asn

Asn

Ala

Arg

Arg

Leu

Gln
70

Ser
295
Glu
val
Ala
val
Asn
375
Leu
val
Ser
Thr
val
455
Ala

Gly

val

Glu
Thr
Leu
val

55
Glu

Arg Gly Leu

Gly
Leu
val
Gly
360
Phe
val
Asp
Leu
Ile
440
Thr
Gly

Thr

Asp

Thr
Asn
His

40

Lys

Cys

His

Leu

Arg

345

Thr

Gln

Leu

Glu

Glu

425

Lys

Ile

Cys

Thr

Leu
505

Arg
GIn

25
Cys

Lys

val

Lys
Lys
330
Phe
Arg
Arg
Trp
Tyr
410
Glu
Asp
Glu
val
Ser

490

Pro

Glu

10
Ser
Tyr

Gly

Ala

sSer
Pro
315
Ser
Glu
Arg
Asp
Glu
395
Met
Leu
His
Glu
Glu
475

Asp

Pro

Cys

Gly

Ala

Cys

Thr
75

Tyr
300
Ser
Asp
Pro
Tyr
Ala
380
Leu
Leu
Gln
Trp
cys
460
Glu

Cys

Lys

Leu
ser
Trp

60

Glu

Page 12

Ile

Leu

Gly
Met
365
Phe
val
Pro
Glu
Leu
445
Trp
Arg

Leu

Glu

Tyr
Glu
Trp

45

Leu

Glu

Ala

Thr

Lys

350

Ala

Leu

Ser

Phe

val

430

Lys

Asp

val

val

ser
510

Tyr
Arg

30
Ala

Asp

Asn

His
Ala
335
Pro
Pro
Arg
Arg
Glu
415
val
His
His
Ser
ser

495

Ser

AsSn

15
cys
AsSn

Asp

Pro

Arg
320
val
Pro
Glu
Ile
Cys
400
Glu
val
Pro
Asp
Leu
480

Leu

Ile

Ala

Glu

ser

Phe

Gln
80



PHPH-022-w0O1l_Substitute_Sequence_Listing

val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr
85 90

95

His Leu Pro Glu Ala Gly Gly Pro Glu val Thr Tyr Glu Pro Pro Pro

100 105 110

Thr Ala Pro Thr
115
<210> 17
<211> 101
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 17
Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
1 5 10
Asn Trp Glu Leu Glu Arg Thr Asn GIn Ser Gly Leu Glu Arg
20 25 30
Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Ala
35 40 45
Ser Gly Thr Ile Glu Leu val Lys Lys Gly Cys Trp Leu Asp
50 55 60
Asn Cys Tyr Asp Arg GIn Glu Cys val Ala Thr Glu Glu Asn
65 70 75
val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
85 90

His Leu Pro Glu Ala

100
<210> 18
<211> 1539
<212> DNA
<213> Homo sapiens
<400> 18
atgacggcgc cctgggtggc cctcgcecctc ctctggggat cgctgtggec
cgtggggagg ctgagacacg ggagtgcatc tactacaacg ccaactggga
accaaccaga gcggcctgga gcgctgcgaa ggcgagcagg acaagcggcet
gcctcctggg ccaacagctc tggcaccatc gagctcgtga agaagggctg
gacttcaact gctacgatag gcaggagtgt gtggccactg aggagaaccc
ttctgctget gtgaaggcaa cttctgcaac gagcgcttca ctcatttgec
ggcccggaag tcacgtacga gccacccccg acagccccca ccctgetcac
tactcactgc tgcccatcgg gggectttcc ctcatcgtec tgctggectt
cggcatcgca agccccccta cggtcatgtg gacatccatg aggaccctgg
ccatccecte tggtgggecct gaagccactg cagctgctgg agatcaaggce
tttggctgtg tctggaaggc ccagctcatg aatgactttg tagctgtcaa
ctccaggaca agcagtcgtg gcagagtgaa cgggagatct tcagcacacc
cacgagaacc tgctacagtt cattgctgcc gagaagcgag gctccaacct
ctgtggctca tcacggcctt ccatgacaag ggctccctca cggattacct

Page 13

Asn

15
cys
Asn
Asp

Pro

Phe
95

cggctctggg
gctggagegc
gcactgctac
ctggctagat
ccaggtgtac
agaggctggg
ggtgctggece
ttggatgtac
gcctccacca
tcgggggege
gatcttccca
tggcatgaag
cgaagtagag
caaggggaac

Ala

Glu

ser

Phe

Glin

80

Thr

60
120
180
240
300
360
420
480
540
600
660
720
780
840

\&



atcatcacat
ctgcatgagg
gactttaaaa
ggcttggctg
acgagacggt
ttcctgegea
aaggctgcag
cacccttecgt
aaagatcact
tgggaccatg
attcggaggt
accaatgtgg

<210> 19
<211> 348
<212> DNA
<213> Homo

<400> 19

tctgggegtg
gagcgcacca
tgctacgcct
ctagatgact
gtgtacttct

gctgggggcec

<210> 20
<211> 329
<212> PRT

ggaacgaact
atgtgccctg
gtaagaatgt
ttcgatttga
acatggctcc
ttgacatgta
acggacccgt
tggaggagct
ggttgaaaca
atgcagaggc
cggtcaacgg
acctgccccc

sapiens

gggaggctga
accagagcgg
cctgggccaa
tcaactgcta
gctgctgtga
cggaagtcac

PHPH-022-w01_Substitute_Sequence_Listing

gtgtcatgta
gtgccgtggce
attgctgaag
gccagggaaa
tgaggtgctc
tgccatgggg
ggatgagtac
gcaggaggtg
cccgggectg
tcgcttgtec
cactacctcg
taaagagtca

gacacgggag
cctggagcgce
cagctctggce
cgataggcag
aggcaacttc
gtacgagcca

<213> Artificial sequence

<220>

<223> Description of Artificial

polyp
<400> 20
Ser Gly Arg
1
Asn Trp Glu
Gly Glu GIn
35

ser Gly Thr
50

Asn Cys Tyr
65

val Tyr Phe
His Leu Pro
Ala Pro Glu

115

Pro Lys Asp

eptide

gcagagacga
gagggccaca
agcgacctca
cctccagggg
gagggagcca
ttggtgctgt
atgctgccct
gtggtgcaca
gcccagettt
gcgggctgtg
gactgtctcg
agcatctaa

tgcatctact
tgcgaaggcg
accatcgagc
gagtgtgtgg
tgcaacgagc
ccceccgacag

Gly Glu Ala Glu Thr Arg G13 Cys
1

5

Leu Glu Arg Thr Asn

20

ASp Lys Arg Leu His

40

ITe Glu Leu val Lys

55

Gln Ser Gly

25

Cys Tyr Ala

Lys Gly Cys

Asp Arg Gln Glu Cys val Ala Thr

70

75

Cys Cys Cys Glu Gly Asn Phe Cys

85

90

Glu Ala Gly Gly Gly Thr His Thr

100

Leu Leu Gly Gly Pro

120

105

Ser val Phe

Thr Leu Met Ile Ser Arg Thr Pro
Page 14

tgtcacgagg
agccgtctat
cagccgtgct
acacccacgg
tcaacttcca
gggagcttgt
ttgaggaaga
agaagatgag
gtgtgaccat
tggaggagcg
tttccctggt

acaacgccaa
agcaggacaa
tcgtgaagaa
ccactgagga
gcttcactca
ccecccacc

Sequence: Synthetic

Ile Tyr Tyr
Leu Glu Arg
30

Ser Trp Ala
45

Trp Leu Asp
60

Glu Glu Asn
Asn Glu Arg

Cys Pro Pro
110

Leu Phe Pro
125

Glu val Thr

cctctcatac
tgcccacagg
ggctgacttt
acaggtaggc
gagagatgcc
gtctcgctgce
gattggccag
gcccaccatt
cgaggagtgc
ggtgtccctyg
gacctctgtc

ctgggagctg
gcggctgceac

gggctgcetgg
gaacccccag

tttgccagag

Asn Ala
15

Cys Glu
Asn Ser
Asp Phe
Pro Gln

80

Phe Thr
95

Cys Pro

Pro Lys

Cys val

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1539

60

120
180
240
300
348



val
145
val
Gln
Gln
Ala
Pro
225
Thr
Ser
Tyr
Tyr
Phe

305

Lys

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

130

val
Asp
Tyr
Asp
Leu
210
Arg
Lys
Asp
Lys
Ser
290

Ser

ser

<220>

<223>

<400>

Asp
Gly
Asn
Trp
195
Pro
Glu
Ash
Ile
Thr
275
Lys

Cys

Leu

21
344
PRT
Artificial Sequence

val
val
Ser
180
Leu
val
Pro
Gln
Ala
260
Thr

Leu

ser

Ser

Ser

Glu

165

Thr

Asn

Pro

Gln

val

245

val

Pro

Thr

val

Leu
325

polypeptide

21
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His
150
val
Tyr
Gly
Ile
val
230
Ser
Glu
Pro
val
Met

310

ser

135
Glu

His
Arg
Lys
Glu
215
Tyr
Leu
Trp
val
Asp
295
His

Pro

Asp
Asn
val
Glu
200
Lys
Thr
Thr
Glu
Leu
280
Lys

Glu

Gly

Description of Artificial

Ser Gly Arg Gly Glu Ala Glu Thr
i 5

Asn Trp Glu Leu Glu Arg Thr Asn
20

Gly Glu Gln Asp Lys Arg Leu His
35 40

Ser Gly Thr Ile Glu Leu val Lys
50 55

Asn Cys Tyr Asp Arg Gln Glu Cys
65 70

Pro
Ala
val
185
Tyr
Thr
Leu
Cys
Ser
265
Asp
ser

Ala

LysS

Glu
Lys
170
ser
Lys
Ile
Pro
Leu
250
Asn
Ser

Arg

Leu

val
155
Thr
val
Cys
Ser
Pro
235
val
Gly
Asp

Trp

His
315

140

Lys
Lys
Leu
Lys
Lys
220
ser
Lys
Gln
Gly
Gln

300

Asn

Phe Asn Trp

Pro
Thr
val
205
Ala
Arg
Gly
Pro
Ser
285

Gln

His

Sequence: Synthetic

Arg Glu Cys Ile Tyr
10

Gln Ser Gly Leu Glu
25

Cys Tyr Ala Ser Trp

45

Lys Gly Cys Trp Leu
60

val Ala Thr Glu Glu

75
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Arg
val
190
Ser
Lys
Glu
Phe
Glu
270
Phe

Gly

Tyr

Tyr
Arg

30
Ala

Asp

Asn

Glu
175
Leu
Asn
Gly
Glu
Tyr
255
Asn
Phe

Asn

Thr

Asn

15
Cys
Asn

Asp

Pro

Tyr
160
Glu
His
Lys
Gln
Met
240
Pro
Asn
Leu

val

Gln
320

ser

Phe

Gln
80



val
His
Thr
Pro
Lys
145
val
Asp
Tyr
Asp
Leu
225
Arg
Lys
Asp
Lys
Ser
305

Ser

Ser

Tyr
Leu
Ala
Glu
130
Asp
Asp
Gly
Asn
Trp
210
Pro
Glu
Asn
Ile
Thr
290
Lys

Cys

Leu

<210> 22
<211> 5

<212>
<213>

<220>

<223>

Phe

Pro

Pro

115

Leu

Thr

val

val

Ser

195

Leu

val

Pro

GIn

Ala

275

Thr

Leu

sSer

Ser

PRT_ o
Artificial Sequence

Ccys
Glu
100
Thr
Leu
Leu
Ser
Glu
180
Thr
Asn
Pro
Gln
val
260
val
Pro
Thr

val

Leu
340

peptide
<400> 22

cys

85
Ala
Gly
Gly
Met
His
165
val
Tyr
C1y
Ile
val
245
ser
Glu
Pro
val
Met

325

ser

PHPH-022-w01_sSubstitute_Sequence_Listing

Cys Glu Gly

Gly
Gly
Gly
Ile
150
Glu
His
Arg
Lys
Glu
230
Tyr
Leu
Trp
val
Asp
310
His

Pro

Gly
Gly
Pro
135
ser
Asp
Asn
val
Glu
215
Lys
Thr
Thr
Glu
Leu
295
Lys

Glu

Gly

Pro
Thr
120
Ser
Arg
Pro
Ala
val
200
Tyr
Thr
Leu
Cys
Ser
280
Asp
Ser

Ala

Lys

Asn
Glu
105
His
val
Thr
Glu
Lys
185
Ser
Lys
Ile
Pro
Leu
265
Asn
Ser

Arg

Leu

Phe

90
val
Thr
Phe
Pro
val
170
Thr
val
Cys
Ser
Pro
250
val
Gly
Asp

Trp

His
330

Cys Asn Glu Arg

Thr
cys
Leu
Glu
155
Lys
Lys
Leu
Lys
Lys
235
Ser
Lys
GlIn
Gly
Gln

315

Asn

Tyr
Pro
Phe
140
val
Phe
Pro
Thr
val
220
Ala
Arg
Gly
Pro
Ser
300

Gln

His
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Glu
Pro
125
Pro
Thr
Ash
Arg
val
205
Ser
Lys
Glu
Phe
Glu
285
Phe

Gly

Tyr

Description of Artificial Sequence: Synthetic

Pro
110
Ccys
Pro
cys
Trp
Glu
190
Leu
Asn
Gly
Glu
Tyr
270
Asn
Phe

Asn

Thr

Phe

95
Pro
Pro
Lys
val
Tyr
175
Glu
His
Lys
Gln
Met
255
Pro
Asn
l.eu

val

Gln
335

Thr
Pro
Ala
Pro
val
160
val
Gln
Gln
Ala
Pro
240
Thr
ser
Tyr
Tyr
Phe

320

Lys



¥
3

Thr Gly Gly Gly Gly
1 5

s

<210> 23

<211> 5

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

peptide

<400> 23
Se; Gly Gly Gly Gly
5

PHPH-022-W01l_Substitute_Sequence_Listing
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