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<110>

<120>

<130

<140
<141>

<150>
<151=>

<150=
<151>

<150
<151>

<150>
<151=

<150%
<151

<150>
<l151=>

<150>
<151>

<150>
<151

<150>
<151>

<150
<151>

<150
<170
<210>
<211>
<212
<213
«220>»
<223 >

<400
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Not yet assigned

2002-03-20

60/277,425
2001-03-20

60/277,431
2001-03-20¢

60/277,440
2001-03-20

60/332,493
2001-11-09

60/345,200
2001-11-09

60/345,131
2001-12-20

60/342,598
2001-12-20

60/345,132
2001-12-20

60/332,334
2001-11-08

NOT YET ASSICGNED

2002-03-19

16

Patentln Ver.

1
2481
DNA

L1

Artificial Sequence

Description of Artificial Sequence: Encodes HIF

Mutein

1

atggagggcy
aagtctogag
gotcatcagt
aggcttacea
gaagatgaca

ceggegyege
atgeagocag
tgecacttec
tocagetatte
tgaaagcaca

gaacgacaag
atctoggega
acataatgtg
gegtgtgagyg
gabgaatige

aaaaagataa
agtaaagaat:
agttegcatc
aaacttctgg
citttatttga

gttetgaacy
ctgaagtttt
ttgataagge
atgctggtga
aagccttgga

tegaaaagaa 60

ttatgagett 120
ctctgtgatg 180
tttggatatt 240
tggttttgtt 300
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atggttetea
ggattaacte
catgaggaaa
caaaacacac
actatgaaca
tatgatacca
gtgchtgattt
actttcetca
gaattgatag
getttggact
accacaggac
goaactgtca
gttgtgagtg
cttaaaccgy
gaagatacaa
gecccageog
gatgaccage
gaaaaattac
cracttegaa
aatccagagt
cettoegatyg
ttttatgtygg
gebgaagaca
atgttagctg
tcaccattag
gtattccage
actgatgaat
tctecatete
gatactcaaa
gaaaaatctc
gttootgagy
aaaatggaac
coagacgatae
agtgaacaga
agactgetgg
gaagttaatg
gebttggata

<210> 2
<211> 826
<212> PRT

cagatgatgg
agtttgaact
tgagagaaat
agogaagohbt
taaagtetge
acagtaacca
gkgaacccat
gtegacacag
gatatgageco
gtgatecatet
agtacaggat
tatataacac
gtattatteca
ttgaatettco
gtagoctett
ctggagacac
aacttgagga
agaatataaa
gtagtgctaa
cactaggaact
gaagcactag
atagtgatat
cagaageaaa
cttatatcee
aaagcagttc
adqactcaaat
taaaaacagt
ctacccacat
gtcggacage
atccaagaag
aggaactaaa
atgatggtte
atgcagetac
atggaatgga
ggeaatcaat
ctactataca
aagttaactg

tgacatgattc
aactggacac
gcttacacac
ttttcocteaga
aacatggaag
accteagtygt
tectcaccca
cctggatatg
agaagaactt
gaccaaaact
gottgocaaa
caagaattect
gcacgacttyg
agatatgaaa
tgacaaactt
aatcatatet
agtaccatta
tttggcaatg
ccectgeacte
ttettttacce
acaaagttca
ggtcaatgaa
gaacocattt
aatggatgat
cgcaagcecect
acaagaacct
gacaaaagac
acataaagaza
ctcaccaaac
ccctaacgtg
tccaaagata
actttttcaa
tacatcactt
gcaaaagaca
ggatgaaagt
aggcagcaga
a

<213> Artificial Seguence

<220>

(51)

tacattkeotg
agtgtgtttyg
agaaatggec
atgaagtgta
gtattgcact
gggtataaga
teaaatathg
azattttett
ttaggeceget
catcatgata
agaggtggat
caaccacagt
attttctece
atgactcage
aagaaggaac
ttagattttyg
tataatgatg
tectecattac
aatcaagaag
atgocccaga
cctgagecta
tteaagttgy
tetactocagy
gacttccagt
gaaagcgceas
actgctaatg
cgtatggaag
actactagtg
agagcaggaa
ttatctgteg
ctagctttge
gcagtaggaa
tcttggaaac
attattttaa
ggattaccac
aacetactgo

ataatgtgaa
attttactca
ttgtgaaaaa
ceoctaactag
gcacaggcea
aaccacctat
aaattcettt
attgtgatga
caatcttatga
tgtttactaa
atgtcotgggt
gecattgtatg
ttcaacaaac
tattcaccaa
ckgatgettt
goagcaacyga
taaktgctcee
ccaccgctga
Ltgcattaaa
ttcaggatca
atagtcccayg
aattggtaga
acacagattt
tacgttectt
gtectcaaag
cecaccactac
acattaaaat
ceacateate
aaggagtcat
ctttgagtca
agaatgctca
ttggaacatt
gtgtaaaagg
taccctotga
agctgaccay
agggtgaaga

<223> Degcription of Artificial Sequence: EIF Mutein

<400> 2

Met @Glu Gly Ales Gly Gly Ala Asn Asp Lys Lys Lys Tle Ser

1

Arg Arg Lys

5

10

@lu Lys Ser Arg aAsp Ala Ala Arg Ser Arg Arg

20

25

30

Glu Ser Glu Val Phe Tyr Glu Leu Ala His ¢ln Leu Pro Leu
35

- 40

45

Asn Val Ser Ser His Leu Asp Lys Ala Ser Val Met Arg Leu

50

Ser Tyr Leu

65

55

70

75

60

Arg Val Arg Lys Leu Leu Asp Ala Gly Asp Leu

JP 2005-508607 A 2005.4.7

caaatacaty
Eccatgtgac
gggtaaagaa
cugaggaaga
cattcacgta
gadetgotty
agatageaag
aagaattacc
atattatcat
aggacaagtc
tgaaactcaa
tgtgaattac
agaatgtgte
agttgaatca
aactttgetg
cacagaaact
ctcacccaac
aacgccaaag
attagaacca
gacacctagt
tgaatattgt
aaaactitit
agacttggag
cgatcagttg
cacagttaca
cactgccacc
attgattgca
accatataga
agaacagaca
aagaactaca
gagaaagcga,
attacagcag
atgoaaatcet
titageatgt
ttatgattgt
attactcaga

Ser Glu
15

3er Lys
Pro His

Thr Ile

Asp Tle
BO

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1520
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2481
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[

Glu
Asp
Ser
Gly
Arg
145
Gln
Ser
His
Gln
Glu
225
Thr
Glu
Arg
Lys
Tyr
305
Ala
Cys
Ser
Met
sSer

385

Ala

Asp
Gly
Asp
His
130
Glu
Asn
Arg
Cys
Cyg
210
Pro
Fhe
Arg
Ser
Thr
290
Arg
Thr
Val
Leu
Lys
37Q

Leu

Pro

Asp

Phe

Asn

115

Ser

Mel

Thr

Gly

Thyr

195

Gly

Ile

Leu

Ile

Ile

275

His

Met

val

Asn

Gln

355

Met

Fhe

Ala

Met

val

100

vVal

val

Leu

Gln

Arg

180

Gly

Tyr

Pro

Ser

Thr

280

Ty

His

Leu

Ile

Tyr
340
Gln
Thr

Asp

Ala

Lys

B85
Met
Asn
Phe
Thr
Arg
165
Thr
His
Lys
His
Arg
245
Glu
adlu
Asp
Ala
TYY
325
Val
Thr
Gln

Lys

Gly
405

Ala

Val

Lys

Asp

His

150

Ser

Met

Ile

Liys

bPro

230

Hig

Leu

TyxY

Met

Lvs

310

Asn

Val

Glu

Leu

Leu

320

asp

Gln

Leu

Tyr

Phe

135

Arg

Phe

Asn

His

Pro

215

Ser

Ser

Met

TyY

Phe

295

Arg

Thr

sexr

Cys

Phe

375

Lys

Thr

Met

Thr

Met

129

Thr

Azn

Phe

Ile

val

200

Pro

Asn

Leu

Gly

His

280

Thr

Gly

Lys

Gly

Val

360

Thy

Lys

Ile

Asn

Asp

105

Gly

His

cly

Leu

Lys

185

Tyr

Met

Ile

Asp

Tyr

265

Ala

Lys

Gly

Asn

Ile

345

Leu

Lys

Glu

Ile

Cys

50

ASp

Leu

Pro

Leu

Arg

170

Ser

Asp

Thr

Glu

Met

250

Gilu

Leu

Gly

Tyr

Ser

330

Ile

Lys

val

Pro

Ser
410

(52)

Phe
Gly
Thx
Cys
Val
155
Met
Ala
Thi
Cys
Ile
235
Lys
bro
Asp
Gln
Val
315
Gin
Gln
Pro
Glu
Aap

3585

Leu

Tyr

Asp

Gln

Asp

140

Lys

Lys

Thr

Asn

Leu

220

Pro

Phe

Glu

Ser

Val
300

Trp

Pro

His

val

Ser

280

Ala

Bsp

Leu

Met

Phe

125

His

Lys

Cys

Trp

Ser

205

Val

Leu

Sar

Glu

Asp

285

Thr

Val

Gin

Asp

Glu

365

Glu

Leu

Fhe

Lys
Ile
110
Glu
Glu
Gly
Thyr
Lys
120
Asn
Leu
Asp
Tyr
Leu
270
Hig
Thr
Glu
Cys
Len
350
Ser
Asp

Thr

Gly

Alag
a5

Tyr
Leu
Glu
Lys
Leu
175
Val
Gln
Tle
Ser
Cys
255
Len
Leu
Gily
Thr
Ile
335
Tle
Sar
Thr

Leu

Ser
415

JP 2005-508607 A 2005.4.7
Leu
Ile
Thr
Met
Glu
1&0
Thr
Leu
Pro
Cys
Lys
2490
Asp
Gly
Thr
Gln
Gln
320
Val
Phe
Asp
Ser
Leu

400

Agn
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Asp

Asp

Ala

ser

465

Adn

Gln

Pro

ASn

Glu

545

Met

Phe

aAla

Glu

Lys

625

Ser

Ser

Gly

Asn

Glu

705

Lys

Leu

Thr

val

Met

450

Ala

Pro

Tht

Asn

Glu

530

Ala

Leu

Asp

ser

Pro

610

Thr

Pra

Pro

Lys

val

690

Leu

Met

Leu

Glu

Met

435

Ser

Asp

alu

Pro

Ser

515

Phe

Lys

Ala

Gln

Pro

535

Thr

Val

Ser

Tyr

Gly

€75

Leu

Asn

Glu

Gln

Thr
420
Leu
Prao
Pro
Sexr
Ser
500
Pro
Lys
Asn
Ala
Leu
580
Gln
2la
Thr
Pro
Arg
550
Val
Ser
Pro
His

Gln
740

Asp

Pro

Leu

Ala

Leu

485

Pro

Ser

Leu

Pro

Tyx

565

Sexr

Ser

Asn

Lys

Thr

645

hsp

Ile

Val

Lys

Asp

725

Pro

Asp

Ser

Pro

Leu

470

Glu

Ser

Glu

Glu

Phe

550

Ile

Pro

Thr

Ala

Asp

630

His

Thr

Glu

Ala

Ile

710

Gly

Asp

Gln
Pro
Thx
455
Asn
Leun
Asp
Tyr
Leu
535
Ser
Pro
Leu
val
Thr
615
Arg
Ile
Gin
Gln
Leu
€95
Leu

Ser

Asp

Gln
Asn
440
Ala
Gln
Ser
Gly
Cys
520
val
Thr
Met
Glu
Thr
500
Thr
Met
Hig
Ser
Thr
680
Serr
Ala

Leu

His

Leu

425

Glu

Glu

Glu

Phe

Ser

505

bhe

Glu

Gln

Asp

Ser

385

val

Thr

Glu

Lys

Arg

665

Glua

Gln

Leu

Fhe

Ala
745

Glu

Lys

Thr

val

Thr

490

Thr

Ty

Lys

Asp

Asp

570

Ser

Phe

Thr

Asp

Glu

650

Thr

Lys

Arg

Gln

Gln

730

Ala

(53)

Glu

Leu

Pro

Ala

475

Met

Arg

val

Leu

Thy

555

Asp

Jer

Gln

Ala

Ile

635

Thr

Ala

Ser

Thr

Asn

718

Ala

Thr

val

Gln

Lvs

460

Leu

Pro

Gln

Asp

Phe

540

BSp

Phe

Ala

Gln

Thr

620

Liys

Thr

Ser

His

Thr

700

Ala

Val

Thr

Pro

ABIL

445

Pro

Lys

Gln

Ser

Ser

525

Ala

Leu

Gln

Ser

Thr

505

Thi

Ile

Ser

Bro

Pro

685

Val

Gln

Gly

Ser

Leu

430

Ile

Leu

Leu

Ile

Ser

510

Asp

Glu

Asp

Leu

Pro

520

Gln

Asp

Lel

Ala

Asn

6870

Arg

Pro

Ary

Ile

Leu
750

Tyr

Asn

Arg

Glu

Gln

495

Pro

Met

Asp

Leu

Arg

575

Glu

Ile

Glu

Ile

Thr

655

Arg

Ser

Glu

Lys

Gly

735

Ser

Aan

Leu

Ser

Pro

480

Asp

Glu

Val

Thr

Glu

560

Sex

Ser

Gln

Leu

Ala

540

Ser

Ala

Fro

Glu

Arg

720

Thr

Trp

JP 2005-508607 A 2005.4.7
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Lys Arg Vadl
755

Lys Thr Ile
770

Gln Ser Met
785

Glu Val Asn

Glu Leu Leu

<210> 3
<211l= 2613
<212> DNA

Lys Gly Cys Lys Ser

760

(54)

8er Glu Gln

Ile Leu Ile Pro Ser Asp Leu Ala

775

hosp Glu Ser Gly Leu
790

Ala Pro Ile Glan Gly

B80S

Arg Ala Leu

820

<213> Artificial Sequence

<220

Pro Gln Leu
798

Ser Arg Asn
810

Asp Gln Val Asn

B25

JP 2005-508607 A 2005.4.7

Asn Gly Met Glu Gln

765

Cys Arg Leu Leu Gly

780

Thr Ser Tyr Asp Cys

BQO

Leu Leu Gln Gly Glu

«<223> Degcription of Artificial Sequence: Encodes HIF

Mutei

<400> 3

atgacagoetyg
gabtgotgege
ctgectetge
atcagettce
gecgaagetyg
gtggtgaccc
cttacacagg
gaggadattc
gacatgtceca
cgtactgica
gtctacaaca
tgectoatca
agcaagacct
atcacagaac
taccatgego
caggtagtaa
acccagggga
asctacgtce
tecooctgttea
gqetgtgtotg
gqaccagetgg
ttegaggagt
gagttgagga
caggcagetg
acgaccaata
attgagaagce
ttcaatgage
cagctaagec
cagcactget
agtccettec
cgaoggococa
tgtggecagyg
cocagatceac
ttettggaag
acaaggtctg

gcoctetaca

gacoogageg

n

acaaggagaa
ggtgeoggey
cccacagtat
tgogaacaca
accagcagat
zagatggoga
tggagctaac
gtgagaacct
cagagegygga
acctcaagtc
actgecectcoe
tcatgtgtga
teoctgagecg
Egattggtta
tagactcega
gtggeccagta
cggtcateta
tgagtgadgat
agecoceacet
agaagadtaa
ctecacaceca
cecteoagecta
gacacaggac
coecogggeag
gecctgaaga
tettogeoat
tggacttgga
coatcekgace
teagtgcoat
tecectggacaa
tgteoctocat
coageacced
cattacattt
cagageegtt
cagagggttt
acaagctgaa
ggggggacee

gaaaaggaglt
Yagecaaggayg
gagceteccat
caageotooto
ggacaacttg
catgatcttt
aggacatagt
gagtctcaaa
cttectteatg
agccacctgg
tcacaatagt
accaatccag
ccacagcatg
ccaccotgag
gaacatgacc
ceggatgeto
caaccctege
tgagaagaat
gatggocatg
cttectatte
aggagacgca
tggcaaggce
ceagagcgag
caccacacco
ctattacaca
ggacacagag
gacactggea
cgaggagegyg
gacaaacatc
gtttcageag
cttotttgat
tetotetten
tgggcccaca
ggggcocccot
tggggctega
gctgaagega
acctggtgge

agotoggaga
acggaggtgt
ctggacaagy
tecteagttt
tacctgaaag
ctgtcagaaa
atctbtgact
aatggctcetg
aggatgaagt
aaggtcettge
ctgtgtgget
cacccatece
gacatgaagt
gagctgettg
aagagtcace
gcaaagcatg
aacctgcage
gacgtggtgt

aacagcatet

accaagctaa
atcatctcte
atccoctgeeece
gctgggagoo
agtgeccaceca
tetttggata
geocaaggacc
gcttatatec
ctcttgacgg
ttcecagocac
cagctggaga
gocggaagoa
atggggggca
aagtaggacyg
gtctotecac
ggceooaaacg
cagctggagt
agcacctcac

ggaggaagga
tetatgaget
cetecatcat
gckbetgaaaa
ccttggaggg
acatcagcaa
tcacteatce
gttttgggaa
gcacggtcac
actgcacggg
acaaggagec
acatggacat
tcacctactyg
googebocago
agaacttgty
ggggetacgt
cocaagbgoeat
toteocatgga
ttgatagcag
aggaggagcc
tggatttegg
cgagecagec
tgecoctgoott
geagecageay
acgacctgaa
aatgcagtac
cocatggacgdg
agaacecaca
tggcocootgt
gcaagaagac
aagcataeoct
gatccaacac
toggggatca
cacatgbeta
tgectgagteg
atgaaaagca
atttgatgtyg

815

gaagteoegg
ggdccakgag
goegactggea
cgagteagaa
ttteattgoe
gttecatggga
ctgcgaccat
aaaaagcaaa
caacagagge
ccaggtgaaa
cotgetgtee
cccectggat
tgatgacaga
ctatgaattce
caccaagyggt
gtggctggay
catgtgtgtc
ccagactgaa
tggcaagggg
cogaggagetg
gaatcagaac
atgggccacg
cacegtgeee
cagetgetco
gattgaagtg
ccagacggat
ggaaggctic
gt¢caceeoe
agcocegeac
agdagccogag
gecacegtge
ccagtggecoe
gegcacagag
cacctbcaaa
ggceatggta
agccetbecag
gaaacggatg

60
120
180
240
300
360
420
480
5490
600
660
720
780
540
200
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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aagaacctea
cocaatgata
cegetgoeac

ggggtgggag
agetcaccea
agoctocate

ctgucctttyg
aaacteccatg
tgcecatecagt
gtaccaggac

(55)

atgccoggaca
aggggactgy

ccoggggaga
tacagoctgt

agccactgag
gacatcceet
agagcaagag
cgtcagceoa

JP 2005-508607 A 2005.4.7

cgcaaatgta
gagacatctg
caggtbtoooe
caaggtgtca

2280
2340
2400
2460
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ccacagtget acgccaccca
ggecatggeaa goeqggetgct cgggoectea tthbgagtect acctgotgco cgaactgace 2520
agatatgace gbtgagatgaa agtgoecoutyg ctgggaaget ccadgetcocoet goaaggaggg 2580
gacctecteca gagecetgga ccadgocace tga 2613

«<210> 4

<211> 870

<212> PRT

<213> Artificial Sequence

<220>
<223>»> Desc¢ription of Artificial Sequence: HIF Mutein

<400> 4
Met Thr Ala Asp Lys Glu Lys Lys Arg Ser Ser Ser Glu Arg Arg Lys
1 5 10 15

Glu Lys Ser Arg Asp Ala Ala Arg Cys Arg Arg Ser Lys Glu Thr &Glu
20 . 25 30

Val Phe Tyr Glu Lieu Ala His Glu Leu Pro Leu Pro His Ser Val Ser
35 49 45

Ser His Teu Asp Lys Ala -S8er Ile Met Arg Leu Ala Ile Ser Phe Leu
50 55 60

Arg Thr His Lys Leu Leu Ser Ser Val Cys Ser Glu Asn Glu Ser Glu
65 70 75 8O

Ala @lu Ala Asp Gln Gln Met Asp Asn Leu Tyr Leu Lys= Ala Leu Glu
85 Q20 95

Gly Phe Ile Ala Val Val Thr Gln Asp Gly Asp Met Ile Phe Leu Ser
100 -105 110

Glu Asn Ile Ser Lys Phe Met Gly Leu Thr Gln Val Glu Leu Thr Gly
115 120 125

His Ser Ile Phe Asp Phe Thr His Pro Cys Asp His Glu Glu Ile Arg
120 135 140

@lu Asn Leu Ser Leu Lys Asn Gly Ser Gly Phe Gly Lys Lys Ser Lys
145 150 155 160

Asp Met Ser Thr Glu Arg Asp Phe Phe Met Arg Met Lys Cys Thr val
165 170 175

Thr Asn Arg Gly Arg Thr Val Asn Leu Lys Ser Ala Thr Trp Lys val
180 185 190

Leu His Cys Thr Gly Gln Val Iys Val Tyr Asn Asn Cys Pro FPro Hig
125 200 205

Asn Ser Leu Cys Gly Tyr Lys Glu Pro Leu Leu Ser Cys Leu Ile Ile
210 215 220 :

Met Cys Glu Pro Ile Gln His Pro ser His Met Asp Ile Pro Leu Asp
225 230 235 T240
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Ser

Ccys

Leu

Met

Gly

3405

Thr

Ile

Val

Ala

Lys

385

Ala

Gly

Pro

Ser

Pro

465

Thr

Lys

Asp

Leun

Ile

545

Gln

Lys

A=p

Gly

Thr

280

Gln

Gln

Met

Fhe

Met

370

Ser

Gln

Asn

Pro

Glu

450

aly

Pro

Ile

cdln

Ala

530

cys

His

Thr

ABD

Arg

275

Lys

Tyx

Gly

Cys

Ser

355

Asn

Asn

Leu

Gln

Ser

435

Ala

Ser

Asn

Glu

Cys

515

Ala

Pro

Cys

Phe

Arg

260

Ser

Ser

Arg

Thr

Val

340

Met

Ser

Phe

Ala

ABn

420

Gln

Gly

Thr

Ser

Val

500

Ser

Tyr

Glu

Phe

Leu

245,

Ile

Ala

His

Mat

val

225

Agn,

Asp

Ile

Leu

Pro

405

Phe

Pro

Ser

Thr

Pro

485

Ile

Thr

Ile

Glu

Ser
565

Jer

Thr

Tyr

Gl

Leu

310

Ile

Tyr

Gln

Phe

Phe

390

Thr

Glu.

Trp

Leu

Pro

470

Glu

Glu

Gln

Pro

Arg

550

Ala

Arg

Glu

Glu

Asn

295

Ala

Tyr

vVal

Thr

Asp

375

Thr

Pro

Glu

ala

Pro

455

Ser

Asp

Lys

Thr

Met

535

Leu

Met

Hisg

Leun

Phe

280

Leu

Lys

Asn

Leu

Glu

360

sexr

a1y

Ser

Thr

440

Ala

Ala

Tyxr

Leu

hap

520

ASD

Tz

Thr

Ser

Ile

265

Tyr

Cys

His

Proc

Ser

345

Ser

Ser

Leu

Asp

Ser

425

Gilu

Phe

Thr

Tyx

Phe

508

Phe

Gly

ala

Agn

Met
250
Gly
His
Thr
Gly
Arg
330
Elu
Leu
Gly
Lys
Ala
410
2la
Leu
Thr
Ser
Thr
490
Ala
Asn
Glu

Glu

Ile
570

(56)

Asp

Tyr

Ala

Lys

Gly

315

Agn

Ile

Phe

Lys

Glu

395

Ile

Ty

Arg

Val

Ser

475

Ser

Met

clu

cly

Asn

555

Phe

Met

His

Leu

Gly

300

Tyr

Leu

Glu

Lys

Gly

380

Glu

Tle

Gly

Ser

Pro

460

Ser

Leu

Agsp

L

Phe

540

Pro

Gln

Lys
Pro
Asp
285
Gln
val
Gln
Lys
Pro
365
Ala
Pro
Ser
Lys
His
445
Gln
Ser
Asp
Thr
BSD
525
Gln

Gln

Pro

Phe

Glu

270

Ser

Val

Trp

Pro

Asn

350

His

val

Glu

Leu

ala

430

Ser

Ala

Ser

Asn

Glu

510

Leu

Leu

Ser

Leun

Thr

2E5

Glu

Glu

Val

Leu

Gln

335

Asp

Leu

Ser

Glu

Asp

415

Ile

Thr

Ala

Cys

Asp

4395

Ala

Glu

Ser

Thr

Ala
575

JP 2005-508607 A 2005.4.7

Tvr

Leu

Agn

Ser

Glu

3z0

Cys

Val

Mek

Glu

Leu

400

Phe

Leu

Gin

Ala

Ser

480¢

Leu

Lys

Thi

Pro

Pro

560

Pro
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Val

Glu

Phe

Sey

625

Pro

Gln

Pro

Ala

Lys

705

Asp

Trp

Asp

Ser

Pro

785

Pro

His

Ser

Pro

Ala
865

Ala

Ser

Asp

610

Thr

Asp

Bryg

Pro
Arg
590
Leu
Pro
Lys
Liys
Met
770
Pro
Gln
Lys
Tyr
al

850

Leu

<216> 5
<211l= 826
<212> PRT
<213> Artificial Sequence

Pro

Liys

595

Ala

Pro

Preo

Thr

His

675

Gly

Lys

sSer

Arg

Pro

755

Arg

Ser

Cys

Val

Leu

835

Leu

Asp

His

580

Lys

Gly

Leu

Pro

Glu

660

val

Pro

Leu

Gly

Met

740

Leu

Gly

Ala

Tyr

Ser

820

Leu

Gly

Gln

Ser

Thr

Sex

Ser

Leu

645

Phe

ser

Asn

Liys

Gly

725

Lys

Ser

Leu

Ile

Ala

805

Gly

Pro

Ser

Ala

Pro

Glu

Lys

Ser

630

His

Leu

Thr

Val

Arg

710

Asp

Asn

Ala

Gly

Ser

720

Thr

Meat

Glu

Ser

Thr
370

Phe

Pro

Ala

6135

Met

Phe

Gly

Phe

Teu

695

Gln

Pro

Leu

Asn

His

775

Pro

Gln

Ala

Leu

Thr
855

Leu

Glu

600

Ser

Gly

Gly

Ala

Lye

680

Ser

Leu

Pro

Arg

val

760

Pro

Gly

Tyr

Sexr

Thxr

B40

Leu

Leu
585
hxg
Leu
Gly
Pro
Ala
665
Thr
Pro
alu
Gly
Gly
743
Pro
Leu
Glu
Gln
Arg
825

Arg

Leu

Asp

Arg

Pro

Arg

Thr

650

Pro

Arg

Ala

Tyxr

Gly

730

Gly

Asn

Arg

ASn

Asp

810

Leu

Tyx

Gln

Lys

Pro

Pro

Ser

635

Lys

Leu

Ser

Met

Glu

715

Ser

Ser

Asp

His

Ser

795

Tyr

Leu

Asp

Gly

(57)
Phe
Meat
Cys
620
Asn
Trp
Gly
Ala
val
700
Lys
Thr
Cys
Lys
TL.eu
780
Lys
Sexr
Gly

Arg

aly
B6O

Gln

Ser

605

Cys

Thr

rla

Pro

Lys

685

Ala

Gln

Sear

Pro

Leu

765

Pro

Ser

Leu

Pro

Glu

845

Asp

Gln

520

Ser

Gly

Gln

Val

Pro

670

Gly

Leu

Ala

His

Leu

750

Thr

Leu

Arg

Ser

Ser

830

val

Leu

Gln

Ile

Gln

Trp

Gly

655

Val

Phe

Ser

Phe

Leu

735

Met

Gln

Pro

Phe

Ser

815

Phe

Liys

Leu

Leau

Phe

Ala

Dro

640

asp

Ser

[ENRY

Asn

Gln

720

Met

Pro

Asn

Gln

Pro

BoO

Ala

Glu

val

Arg

JP 2005-508607 A 2005.4.7
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<220>
<223> Description of Artificial

<400 5

Met

1

Axrg

Glu

Asn

Ser

65

Glu

Asp

Sar

Gly

Arg

145

Gln

Ser

His

Gln

glu

225

Thr

Glu

arg

Lys

Tyr
305

Glu

Arg

Ser

val
50

TYY

Asp

31y

Asp

His

130

Glu

Asn

Arg

Cys

Cys

210

Pro

Phe

Arg

Ser

Thr

290

Arg

Gly

Lys

Glu

35

Ser

Leu

Asp

Phe

Asn

115

Sexr

Met

Thr

Gly

Thr

1325

Gly

Ile

Leu

Ile

Ile

275

His

Met

Ala

Glu

20

Val

Ser

Arg

Met

Val

100

Val

Val

Len

Gln

Arg

180

Gly

Tyr

Pro

Ser

Thr

260

Tyr

Higs

Leu

Gly
5
Lys

Bhe

val

Lys

B5

Met

Asn

Phe

Thr

Arg

165

Thr

His

Lys

His

Arg

245

Glua

Glu

Asp

2la

Gly

Ser

Tyxr

heu

Arg

70

Ala

Val

Lys

Asp

His

150

Ser

Met

e

Lys

Pro

230

His

Leu

Tyr

Met

Tys
310

Ala

Arg

Glu

Asp

55

Lys

Gin

Len

Ty

Ehe

135

Bryg

Phe

Azn

His

Pro

215

Ser

Ser

Met

Tyr

Fhe

285

Arg

Asn
Asp
Leu

40
Lys

Leu

Met

Met
120
Thr
Asn
Phe
Ile
val
200
Pro
Asn
Leu
Gly
Hisg
280

Thr

Gly

Seguence:

Asp

Ala

25

Ala

Ala

Leu

Agn

Asp

105

Gly

Hig

Gly

Leu

Liy's

185

Tyx

Met

Ile

Bsp

Tyr

265

Ala

Lys

Gly

Lys

10

Ala

His

Ser

Asp

Cys

S0

Asp

Leu

Pro

Leu

Arg

170

Ser

Aep

Thr

Glu

Met

250

Glu

Leu

Gly

Tyr

(58)

Lys

Arg

Gln

Val

Ala

75

Phe

Gly

Thr

cys

Val

155

Met

Ala

Thr

Cys

Ile

235

Lys

Pro

Bsp

Gln

val
315

Lys

Ser

Leu

Met

60

Gly

Tyr

Asp

Gln

Asp

140

Liys

Lys

Thr

Ap1

Lau

220

Pro

Fhe

Glu

ser

Val
300

Irp

Ile

Aryg

Pro

45

Arg

Asp

Leu

Met

Phe

125

Hisg

Lys

Cys

Trp

Ser

205

Vai

Leu

Ser

Gln

Asp

28%

Thr

val

HIF Mutein

Ser
Arg

30
Leu
Leu
Len
Lys
Ile
110
Glu
Glu
Gly
Thr
Lys
180
Asn
Leu
Asp
TyY
Leu
270
His
Thr

Glu

Sexr

15

Sex

Pro

Thi

Asp

Ala

55

Tyr

Leu

Glu

Lys

Leu

175

Val

Gln

Ile

Sexr

Cys

255

Lenu

Leu

Gly

Thr

JP 2005-508607 A 2005.4.7

Glu

Lys

His

Lie

Ile

30

Leu

Ile

Thr

Met

Glu

160

Thr

Leu

Pro

Cys

Tys

240

Asp

Gly

Thr

Gln

Gln
320
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O

Ala

cys

Ser

Met

Ser

385

2la

Asp

Agp

Alda

sSer

465

Asn

Gln

Pro

Asn

Glu

545

Met

Phe

Ala

Glu

Lys

625

Ser

Thr

Val

Leu

Lys

370

Leu

Pro

Thr

Val

Met

450

Ala

Pro

Thy

Asn

Glu

530

Ala

Ala

Asp

Ser

Pro

610

Thr

Pro

val

Asn

Gln

355

Met

Fhe

Ala

Glu

Met

435

Ser

Asp

@ln

Pro

Ser

515

Phe

Lys

Ala

Gln

Fro

595

Thr

val

Ser

Ile

Tyr

340

Gln

Thr

ASD

Ala

Thr

420

Leu

Pro

bro

Ser

Ser

500

Pro

Lys

Asn

Pro

Leu

580

Gln

Ala

Thx

Pro

Tyxr

325

Val

Thr

Gln

Lys

Cly

405

Asp

Pro

Leu

Ala

Leu

485

Pro

Sexr

Leu

Pre

Tyr

565

Ser

Ser

ASTL

Lys

Thr
548

Asn

val

Glu

Leu

Leu

390

Asp

Asp

Ser

Pro

Leu

470

Glu

Ser

Glu

Glu

Phe

580

Ile

Pro

Thr

Ala

Asp

530

His

Thr

Ser

Cys

Phe

375

Lys

Thr

Gln

Pro

Thr

455

Agn

Leu

Asp

Tyr

Leu

535

Ser

Pra

Leu

Val

Thr

615

Arg

Ile

Lys

Gly

Val

360

Thr

Liys

Ile

Gln

ABn

440

Ala

Sln

Ser

Gly

Cys

520

val

Thx

Met

Glu

Thr

600

Thyr

Met

His

Asn

Ile

345

Leu

Lys

Glu

Ile

Leu

425

Glu

Glu

Glu

Phe

Ser

505

Phe

Glu

Gln

Asp

Ser

585

Val

Thr

Glu

Lys

Ser

330

Ile

Lys

Val

Bro

Ser

410

Glu

Lys

Thr

val

Thi

490

Thr

Tvr

Liys

Asp

Asp

570

ser

Phe

Thr

Asp

Glu
650

(59)

Gln

Gln

Pro

Glu

Asp

385

Leu

Glu

Leu

Pro

Ala

475

Met

Arg

Val

Len

Thr

555

ASP

ser

Gln

Ala

Ile

635

Thr

Pro

His

val

ser

380

Ala

Asp

Val

Gln

Lys

460

Leu

Pro

Gin

Asp

Phe

540

Asp

Phe

Ala

Gln

Thr

620

Lys

Thr

Gln

Asp

Glu

365

Glu

Len

Phe

Pro

Len

445

Pro

Liys

Gln

Ser

Sexr

525

Ala

Leu

Gln

Ser

Thr

605

Thr

ile

Ser

Cys

Len

350

Ser

Asp

Thx

Gly

Leu

430

Ile

Leu

Leu

Il=

Ser

510

Asp

Glu

Asp

Leu

Pro

590

Gln

Asp

Leuw

Ala

Ile

335

Ile

ser

Thr

Leu

Ser

415

Ty

Agn

Arg

exhi

Gin

495

Pro

Met

Asp

Leu

Arg

575

Glu

Ile

Gilu

Tle

Thr
6565

JP 2005-508607 A 2005.4.7

Val

Phe

Asp

Ser

Leu

400

Asn

Asn

Leu

Ser

Pro

4B0

Asp

Glu

val

Thr

Glu

560

Ser

Ser

Gln

Len

Ala

640

Ser
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Ser

CGly

Asnnl

Glu

705

Lys

Leu

Lys

Lvs

Gln

785

Glu

Glu

Pro
Livs
Val
&80
Leu
Met
Leu
Arg
Thr
770
Ser

Val

Leu

<210> &
«<211> B26
<212»> PRT
<213> Artificial Secquence-

<220 -
<223> Description of Artificial

<4 00> &

Met
1
Arg
Glu
Asn
Ser
65

Glu

Asp

Glu

Arg

Ser

Val

Tyr

Gly

675

Leu

Asn

Glu

Gln

Val

755

Ile

Met

Asn

Leun

Arg Asp
&60

Vval Ile

Ser Val

Pro Lys

His Asp
725

Gln Pro
740

Lys Gly

Ile Leu

Asp Glu

Ala Pro

B05

Arg Ala
820

Thr Glo

Glu Gln

2la Leu
6585

Ile Leu
710

Gly Ser

Asp Asp

Cys Lys

Ile Pro

775

Ser Gly
790

Tle Gla

Leu Asp

Gly Ala Gly Gly Ala

Lys

Glu
35

Ser

50

Tvr

Asp

Gly

Leu

Asp

Fhe

5

Glu Lvs
20

val Phe

Ser His

Arg Val

Met Lys

85

Val Met

Ser Arg

Tyr Glu

Leu Asp
55

Arg Lys
70

A2la Gln

val Leu

Ser

Thr

680

Ser

Ala

Leu

His

Ser

760

Sexr

Leu

Gly

Gln

Asn

Asp

Leun

40

Lys

Leu

Met

Thr

Arg
665
Glu
[exRal
Leu
FPhe
Ala
745
Ser
hsp
Pro

Ser

Val
825

Sequence:

Asp

Ala

25

Ala

Ala

Leu

Asn

Asp

Thr

Lys

ATg

Gln

Gln

730

Ala

Glu

Leu

Gln

Arg

810

Asn

Lys

10

Ala

His

Ser

Asp

Cys

20

AsSp

(60)
Ala
ser
Thr
Asn
715
Ala
Thr
Gln
Ala
Leu

795

Asn

Lysy
Arg
Gln
Val
Ala

75

Phe

Gly

Ser

His

Thr

700

Ala

Val

Thr

Asn

Cvs

780

Thr

Leu

Lys

Ser

Leu

Met

60

Gly

Tyr

Asp

Pro

PrQ

585

Val

Gln

Elvy

Ser

Gly

765

Arg

Ser

Leu

Ile

Ary

Pro

45

Arg

Asp

Leu

Met

Asn

&70

Arg

Pro

Arg

Ile

Leu

750

Met

Leu

Ty

Gln

HIF Mutein

Ber

Arg

30

Leu

Leu

Leu

Lys

ile

Arg

Ser

Glu

Lys

Gly

735

Sexr

Gglu

Leu

Asp

Gly
815

Ser

15

Ser

Pro

Thr

Asp

Ala
95

Ty

JP 2005-508607 A 2005.4.7

Ala

Pro

Glu

Arg

720

Thr

Trp

Gln

Gly

cys

800

Glu

Glu

Lys

Hisg

Ile

Ile

80

Leu

Ile

10

20

30

40
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Ser

Gly

ATg

145

Gln

Sex

His

Gln

Glu

225

Thr

Glu

-Liys

Tvr

305

Ala

Cys

Ser

Met

Ser

385

Ala

Agp

ASp

Asp
His
130
Glu
Agn
Arg
Cys
Cvs
210
Pro
Fhe
Arg
Ser
Thr
290
Arg
Thr
val
Len
Lys
370
Leu
Pro

Thr

Val

Asn

115

Ser

Met

Thr

Gly

Thr

195

Gly

Ile

Leu

Ile

Ile

275

His

Mat

val

Asn

Gin

a535

Met

Phe

Ala

Glu

Met

100

Val

Val

Leu

Gln

Arg

180

Gly

Tyr

Pro

Sex

Thr

280

Tvx

His

Leu

Ile

Tyx

340

Gln

Thr

Asp

Ala

Thr

420

Lenu

Asn

Phe

Thr

Arg

165

Thr

His

Tiys

His

Arg

245

Glu

Glu

Asp

Ala

Tvr

325

Val

Thr

Gln

Lys

Gly

405

AsD

Pro

Lys

Asp

His

150

Ser

Met

Ile

Lys

bPro

230

His

Leu

Tyr

Met

Lys

310

Afn

Val

Glu

Leu

Leu

390

Bsp

Asp

Ser

Tyr

Phe

135

Arg

Phe

ABD

His

Pro

215

Ser

Ser

Met

Tvr

Phe

295

Arg

Thr

Ser

Phe

375

Lys

Thr

Gln

Pro

Met
120
Thr
Asn
Phe
Ile
Val
200
Pro
Asn
Leu
Gly
His
280
Thr
Gly
Lys
Gly
Val
380
Thr
Lys
Ile

Gln

Asn

105

Gly

His

Gly

Lelu

Lys

135

Tyx

Met

Ile

Asp

Tyr

265

Ala

Lys

Gly

Asn

Tie

345

Leu

Lys

Glu

Ile

Leu

425

Glu

Leu

Pro

Leu

Arg

170

Ser

Asp

Thr

Gluz

Met

250

Glu

Leu

ely

Tyx

Ser

330

Tle

Lys

val

Bro

Ser

410

Glu

Lys

(61)

Thr

Cys

Val

155

Met

Ala

Thr

Cys

Ile

235

Lys

Pro

Asp

Gln

val

315

Gln

Gln

Pro

Glu

Asp

395

Leu

Glu

Leu

Gln

AEp

140

Lys

Lys

Thr

Agn

Lieu

220

Pro

Fhe

Glu

Ser

Val

300

Trp

Pro

His

Val

Ser

380

Ala

Asp

Val

Gin

Phe

125

His

Lys

Cys

Trp

Ser

205

Val

Leu

Ser

glun

Asp

285

Thr

val

Gln

Asp

Glu

365

Glu

Leu

Phe

Pro

Asn

1190

Glu

Giu

Gly

Thr

Lys

120

Asn

Leu

Asp

Tyr

Leu

270

His

Thr

Glu

Cys

Leu

320

Ser

Asp

Thr

Gly

Leu

430

Ile

Leu

Glu

Lys

Len

175

val

Gln

Ile

Sexr

Cys

258

Leu

Leun

Gly

Thyr

Ile

335

Ile

Ser

Thr

Lau

Serx
415

Tyr

Asn

JP 2005-508607 A 2005.4.7

Thr

Met

Glu

160

Thr

Leu

Pro

Cys

Lys

240

Asp

Gly

Thr

Gln

Gln

320

Val

Phe

Asp

Ser

Leu

400

Asn

Asn

Leu
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40
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[

Ala

Ser

465

AEN

Gln

Pro

Asn

Glu

545

Met

Phe

ala

Glu

Lys

625

Sex

Ser

Gly

Asn

Glu

705

Lys

Leu

Lys

Lys

Met

450

Ala

Pro

Thr

Asn

Glu

530

Ala

Ala

Asp

Ser

Pro

610

Thr

Pro

Pro

Lys

WVal

690

Leu

Met

Leu

Arg

Thr

435

Ser

Asp

Glu

Pro

Ser

518

Phe

Lys

Ala

Gln

Pro

585

Thr

Val

Ser

Tyr

Gly

€75

Leu

Asn

Glu

Gin

val

755

Ile

Pro

Pro

Ser

Ser

500

Pro

Lys

Asn

Ala

Leu

580

Gln

Ala

Thr

Pro

Arg

660

val

Ser

Pro

His

Gln

740

Lys

Ile

Leu

Ala

Leu

485

Pro

Ser

Leu

Pro

Ty1

585

Ser

Ser

Asn

Liys

Thr

645

Asp

Tle

Val

Lys

Bhsp

725

Pro

Gly

Leuw

FPro

Leu

470

Glu

Ser

Glu

Glu

Phe

550

Ile

Pro

Thir

Ala

ABED

630

Hig

Thr

Glu

Ala

Ile

710

@ly

Anp

Cys

Ile

Thr

455

Asn

Leu

Asp

Tyr

Leu

535

Ser

Pro

Leu

Val

Thr

615

Arg

Ile

Gln

Gln

Leu

695

Leu

Ser

Asp

Lys

Pro

440

Ala

Gln

Ser

Gly

cys

520

Val

Thr

Met

Glu

Thr

600

Thr

Met

Ser

Thr

680

Ser

Ala

Leu

His

Ser

760

Ser

Glu

Glu

Phe

Ser

505

Phe

Glu

Gln

Asp

Ser

585

val

Thr

Glun

Lys

Arg

665

Glu

Gln

Leu

Phe

Ala

745

ser

Asp

Thr

val

Thr

490

Thr

Tyr

Lys

Asp

Asp

570

Ser

Phe

Thr

A=p

Glu

650

Thr

Lys

ATy

Gln

Gln

730

Ala

Glu

Leu

(62)

Pro

ala

475

Met

Arg

Val

Leu

Thr

555

Asp

Ser

Gln

Ala

Ile

635

Thr

Ala

Ber

Thr

Asn

715

Ala

Thr

Gln

Ala

Lys

460

Lau

Pro

Gln

Asp

Phe

540

Asp

Phe

Ala

Gln

Thr

620

Lys

Thr

Ser

His

Thr

700

Ala

Val

Thr

Asn

Cys

445

Pro
Lys
Gln
Sexr
Ser
525
Ala
Leu
Gln
ser
Thr
605
Thr
Ile
Ser
Fro
Fro
&85
val
Gln
Gly
Ser
CGly

765

Arg

Leu

Leu

Ile

Ser

510

ABpD

Glu

Asp

Leu

Pro

550

Gln

Asp

Leu

Ala

Asn

670

Arg

Pro

Arg

Ile

Leu

750

Met

Ley

Arg
Glu
Gln
435
PFro
Met
Asp
Leu
Arg
575
Glu
Ile
Glu
Ile
Thr
655
Arg
Ser
Glu
Lys
Gly
735
Ser

Glu

Leu

JP 2005-508607 A 2005.4.7

Ser

Pro

480

Asp

Glu

Val

Thr

Glu '

560

Sexr

Ser

Gln

Len

Ala

640

Ser

Ala

Pro

Glu

Arg

720

Thr

Trp

Gln

Gly

10

20

30

40
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(63) JP 2005-508607 A 2005.4.7

770 775 780

Gln Ser Met Asp Glu Ser Gly Lesu Pro Gln Leu Thr Ser Tyr aAsp Cys
785 790 795 80O

Glu Val Asn Ala Pro Ile Gln Gly Ser Arg Asn Leu Leu @ln 3ly Glu
805 8190 815

Glu Leu Leu Arg Ala Leu Asp Gln Val Asn
820 825

<210> 7

<211> B26

<212> PRT

<213> Artificial Sequence

2220>
<223> Description of Artificial Seguence: HIF Mutein

<400> 7
Met Glu Gly Ala Gly Gly Ala Asn Asp Lys Lys Lys Ile Ser Ser Glu
1 5 10 15

Arg Arg Lys Glu Lys Ser Arg Asp Ala Ala Arg Ser Arg Aryg Ser Lys
20 25 30

Glu Ser Glu Val Phe Tyr Glu Leu Ala His Gln Leu Pro Leu Pro His
35 40 45

Asn Val Ser Ser His Leu Asp Lys Ala Ser Val Met Arg Leu Thr Tle
50 55 60

Ser Tyr Leu Arg Val Arg Lys Leu Leu Asp Ala Gly Asp Leu Asp Tle
65 70 75 BOG

@lu Asp Asp Mek Lys Ala Gln Met Asn Cys Phe Tyr Leu Lys Ala Leu
85 20 95

Asp Gly Phe Val Met Val Leu Thr Asp AsSp Gly Asp Met Ile Tyr Ile
100 105 110

Ser Agp Asn Val Asn Lys Tyr Met Gly Leu Thr Glan Phe Glu Leu Thr
115 120 125

Gly His Ser Val Phe Asp Phe Thr His Pro Cys Asp His Glu Glu Met
130 135 1490

Arg Glu Met Leu Thr His Arg Asn Gly Leu Val Lys Lys Gly Lys Glu
145 150 155 160

&ln Asn Thr Gln Arg Ser Phe Phe Leu Arg Met Lys Cys Thr Leu Thr
165 170 175

Ser Arg Gly Arg Thr Met Agn Ile Lys Ser Ala Thr Trp Lye Val Leu
180 185 1380

His Cys Thr Gly His Ile His val Tyr Asp Thr Asn Ser Asn Gln Pro
185 200 205

Gln Cys Gly Tyxr Lys Lys Pro Pro Met Thr Cys Leu Val Leu Ile Cyva
210 215 220
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Glu

225

Thr

Glu

Ary

Lys

Tyx

305

ala

Cys

Ser

Meb

Ser

385

Ala

Asp

Asp

Ala

Ser

465

Asn

Gln

Pro

Asn

Glu
545

Pro

Phe

Arg,

ser

Thr

290

Arg

Thr

Val

Leun

Lys

370

Leu

Ala

Thr

Val

Met

450

Ala

Pro

Thr

Asn

Glu

530

Ala

Ile

Leu

Ile

Ile

275

His

Met

Val

Asn

Gln

355

Mat

Phe

Ala

Glu

Met
435

Sex

Asp

Glu

Pro

Ser

515

Fhe

Lys

Pro

Ser

Thi

260

Tyr

His

Leu

Ile

Tyr

340

Gln

Thr

AsSp

Ala

Thr

4290

Leu

Pro

bro

Ser

Ser

500

Pro

Lys

Asn

His
Arg
245
Glu
Glu
Agp
Ala
Tyr
325
Val
Thi
Gln
Lyg
Gly
405
Asp
Pro
Leun
Ala
Leu
485
Pro
Ser

Leuy

Pro

Pro

230

His

Len

Tyxr

Met

Lys

310

ASn

Val

Elu

Leun

Lzu

3920

ABD

Asp

Ser

Pro

Leu

470

Glu

Ser

Glu

Glu

Phe
550

Ser

Ser

Met

Tyr

The

295

AYg

Thr

Ser

Cys

Phe

375

Lys

Thr

Gln

Pro

Thr

455

Asn

Leu

Agp

Tyr

Ley

535

Ser

Asn

Leu

Gly

Hig

280

Thr

Gly

Lys

Gly

Val

360

Thr

Lys

Ile

Gln

Asn

440

Ala

Gln

Ser

Gly

Cys

520

Val

Thx

Ile

Asp

Tyr

265

Ala

Lys

Gly

Asn

Ile

345

Leu

Tys

Glu

Ile

Leu

425

Glu

Glu

Glu

Phe

Ser

505

Phe

Glu

Gln

Giu

Met

250

Glu

Leu

Gly

Tyr

Ser

330

Ile

Lys

Val

Pro

Sar

410

Glu

Lys

Thr

Val

Thr

450

Thr

T¥Y

Liys

Asp

(64)

Ile

235

Lys

Pra

Asp

Gln

Val

315

Gln

Gln

Pro

Glu

AsSp

385

Leu

Glu

Lew

Pro

Ala

475

Met

Brg

val

Leu

Thr
B55

Pro

Fhe

Glu

Ser

Val

300

Trp

Pro

His

Val

sSer

380

Ala

Asp

val

Glin

Lys

460

Leu

Pro

Gln

Asp

Fhe

540

Asp

Leu

Ser

Glu

Asp

285

Thr

Val

Gln

Asp

Glu

365

Glu

Leu

Phe

Pro

Asn

445

Pro

Lys

Gin

Ser

Ser

525

Ala

Leu

Asp

Tyr

Leu

270

Hisg

Thr

Glu

Cys

Leu

350

Ser

hsp

Thr

Gly

Leu

430

Ile

Leu

Leu

Ile

Ser

510

Asp

Glu

Asp

Ser

Cys

255

Leu

Leu

Gly

Thr

Ile

335

Ile

Ser

Thr

Leu

Ser

415

Tvr

Asn.

Arg

Glu

Gln

495

Pro

Met

Asp

Leu
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Lys

240

Asp

Gly

Thr

Gln

Gln

320

val

Phe

Asp

Ser

Leu

400

Asn

Asn

Leu

Ser

Prec

480

Aap

cGlu

val

Thr

Glu
560
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Met
Phe
Ala
Glu
Lys
625
Ser
Ser
Gly
Asn
dlu
705

Lys

Leu

Lys
Gln
785

Glu

Glu

Ala

Bsp

Ser

Pro

610

Thr

Pro

Pro

Lys

Yal

580

Leu

Met

Leu

Arg

Thr.

770

Ser

Val

Leu

<210> 8
<211> B

<Z212>
<213

<220>

<223> Description of Artificial Zequence:
8-

<400> 8
Met Leu Ala Pro Tyxr Ile Pro Met

Ala

Gln

Pro

555

Thr

Val

Ser

Tyxr

Gly

675

Lenu

Asn

Glu

Gln

Val

755

Ile

Met

Asgn

Leu

PRT
Artificial Sequence

mexr

Ala

Leu

580

Gln

Ala

Thr

Pro

Arg

6E0

Val

Ser

Pro

His

Gln

740

Lys

Ile

Asp

Ala

Arg
820

Tyr

565

Ser

Ser

Asn

Lys

Thr

645

Asp

Ile

Val

Lys

Asp

725

Pro

Gly

Leu

Glu

Pro

805

Ala

Ile

Pro

Thr

Ala

Bhsp

630

Thx

Glu

ala

Ile

710

Gly

Asp

Cys

Ile

Ser

790

Ile

Leu

Pro

Leu

Val

Thr

615

Arg

Ile

Gla

Gln

Leu

695

Leu

Ser

Asp

L=

Pro

775

Gly

Gln

Asp

Met

Glu

Thr

600

Thr

Mat

His

Ser

Thi

680

Sex

Ala

Leu

His

ser

760

Leu

Gly

Gln

Asp

Ser

585

Val

Thr

Gln

Lys

Arg

665

alu

Gln

Leu

Phe

Ala

745

Ser

Asp

Pro

Sar

Val

825

Asp

570

Ser

Phe

Thr

Agp

Glu

650

Thr

Lys

Arg

Gln

Gln

730

Ala

Glu

Leu

Gln

Arg

810

Asn

(65)

Asp

Ser

Gln

Ala

Ile

635

Thr

Ala

Ser

Thr

Asn

715

Ala

Thr

Gln

Ala

Leu

785

Asn

Phe

Ala

Gln

Thr

620

Liys

Thr

Ser

His

Thr

700

Ala

val

Thr

Asn

Cys

780

Thr

Leu

Gln

Ser

Thr

605

Thr

Ile

Ser

Pro

Pro

685

val

Gln

Gly

Ser

Gly

765

Arg

Ser

Leu

Leu

Pro

590

Gln

Asp

Leu

Ala

Asn

670

Arg

Pro

Ile

Leu

750

Met

Leu

Tyr

Glin

Conserved HIF

Arg

575

Glu

Ile

Glu

Ile

Thr

655

Arg

Ser

Gla

Lys

Gly

735

Ser

@lu

Leu

Asp

Gly
815

JP

Ser

Ser

Gln

Leu

Ala

640

Ser

Ala

Pro

Glu

Arg

720

Thx

Trp

Gln

cly

Cys

800

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

<220
<223

<400>

(66)

9

22

DNA

Artificial Seguence

Degcription of Artificial Sequence: PCR Primer A
for Pro564Ala Mutant

]

gecgeggatoe gocaccatgg ag

<210>
<Z21l>
<212
<213

<220>
<223 >

<4 00>

10

27

DNA

Artificial Sequence

Description of Artificial Segquence: PCR Primer B
for Pro564Ala Mutant

10

cattgggata taagcagcecta acatcete

<210>
<21l>
<212
<213

<220
<223

<400>

11

27

DNA

Artificial Sequence

Description of Artificial Sequence: PCR Primer ¢
for Pro564Ala Mutant

11

gagatgttay ctgettatat coccaatg

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

<220>
<223>

<400>

12

2z

DNA

Artificial Sequence

Description of Artificial Sequence: PCR Primer D
for Pro564Ala Mutant

12

gegecaattg tecagttaact tg

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

<220
<223

13

22

DNZ&

Artificial Seguence

Description of Artificial Sequence: PCR Primer A
for Pro53iAla mutant
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<400> 13
gogeggatoe gocaccatga ca

<210> 14

<211 27

<212> DNA

<213> Artificizl Sequence

<2A20>
<223» Description of Artificial Sequence:
Pro531Ala Mutant

<400> 14
catggggata taagctgeca gtgtcte

<210> 15

<211l= 27

<2]2> DNA

<213> Artificial Seguence

<220
<223> Description of Artificial Sequence:
for Pro531Ala Mutant

<£00> 15
gagacacbgyg cagcttabat cgccatg

<210> 16

<211> 25

<212> DNA

<213> Artificial Seguence

<220>
«<223> Description of Artificial Seguence:
for Pro53lAla Mutant

<400> 16 .
gegecaattyg tcaggtagee tggtc

(67)

Primer B feor

PCR Primer C

PCR PrimerD
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International applicgtion No.

B. FIELDS SEARCHED
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A, CLASSIFICATION OF SUBJECT MATTER
TPC(7) 1 CO7K 16/00; C12N 15/12, 15/74, 15/85
UsCL 1 435/325, 69.1, 252.3, 320.1; 536/23.1, 23.5; 530/350, 388.21

According to International Patent Classification (FPC} or to both national classification and IPC

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 435/325, 69.1, 252.3, 320.1; 536/23.1, 23.5; 530/350, 388.21

Docnimentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Please See Continuation Sheet

Electronic data base consulted durin/g the internationat search (name of data base and, where practicable, search terms used)
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“A*  document defining the peneral state of the art which is not considered to be
of particular relevance
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specified)

“0O"  document referring to an oral disclosure, use, exhibition or other means

"P"  document published prior 1o the intemational filing date bt laer than the
priority date claimed

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y ‘WO 00/10578 Al (THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE} 02 1-11 apd 13
March 2000 (02.03.2000), pages 12-16.
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AP TANIMOTO et al. Mechanism of regulation of the hypoxia-inducible factor-lalpha by 1-11 and 13
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considered novel or cannct be considered to invelve an inventive siep
when the document is taken alons

i i of lar rcl ; the claimed invendon camnot be
comsidered to involve an Inventive step when the document is
combined with ene or more other such documeznts, such combination
being obvious 1o & peraon skilled i the art

& document member of the same patent farnily

Datc of the actual completion of the intemational search

19 July 2002 (19.07.2002)

Date of mailing of the international scarch report
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Name and mailing address of the TSA/US
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INTERNATIONAL SEARCH REPORT International application No-

PCT/US(2/08946

Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claim Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claim Nos.:
because they relate to parts of the international application that do not comply with the presctibed requirements to
such an extent that no meaningfil] international search can be catried out, specifically:

3 D Claim Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a).

Box I Observations where unity of invention is lacking (Continuation of Item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Plzase See Continuation Sheet

As all required additional search fees were timely paid by the applicant, this international search report covers atl
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
paymeni of any additional fee.

00K

As only some of the required additional search fees were timely paid by the applicant, this international search
repori covers only those claims for which fees were paid, specifically claims Nes.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest.
D No protest accompanied the payment of additional search fees.

Form PCT/1SA/210 (continvation of first sheet(1)) (July 1998)
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International application No.

INTERNATIONAL SEARCH REPORT
PCT/US02/08946

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This Intemational Search Authority has found 6 inventions claimed in the Intermational Application covered by the claims
indicated balow:

1. Clalms 1-11, drawn to a hypoxia inducible factor (HIF) mutein polypeptide.

11. Claims 13, drawn to 2 nucleic acid encoding the mutein peptide.

This international Searching Authorlty considers that the Intemational application does not comply with the requirements of
unity of invention (Rules 13.1, 13.2 and 13.3) for the reasons indicated below:

The inventions listed as Groups I and T do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special
technical feature of the Group I invention is the specific polypeptide ¢lalmed therein while the special technical feature of
the Group II invention is the particular nucleic acid claimed therein. Since the special technical feature of the Group I
invention Is not present In the Group II claims and the special technical feature of the Group I Invention are not present In
the Groups I claims, unity of Invention is lacking.

Continnation of B, FIELDS SEARCHED Itemn 3:

EAST search on USPAT, DERWENT, EPO, JPO, USPGPUB; STN search on MEDLINE, CAPLUS, BIOSIS, EMBASE,
SCISEARCH, AGRICOLA, Scarch terms:hypoxia inducible factor, hif, nutein, mutation, von hippel lindau, vhl, transactivation
domain. Nucleotide sequence search: SEQ ID NO:1 and SEQ ID NO:3. Amino acid sequence: SEQ 1D NO:2 and SEQ ID NO:4.

Form PCT/ISA/210 (second sheet) (July 1998)
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