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#1
= EeF
SKMLCE (M13) KRRWKKNFTAVSAANRFKKISSSGAL (BiFIE5-1)
smMLCK  (smMLCEp) ARRKWQKTGHAVRAIGRLSS (FlFI%EE 2)
CaMKI1 ARRKLKGATILTTMLATRNFS (BRFlEE 3)
Caldesmon GVRNIKSMWEKGNVFSS (BcFI#&5 4)
Calspermin ARRKLKAAVKAVVASSRLGS (FiFUBR-5)
PFK (M11) FMNNWEVYKLLAHTRPPAPKSGSYTY (BRFIEE6)
Calcineurin ARKEVIRNKIRATGKMARVFSVLR (BR%IIZ&E 7)
PhK (PhK5) LRRLIDAYAFRTYGHWVEKGQQQNRG (FC%%EE-8)
(PhK13) RGRFEVICLTVLASVRIYYQYRRVKPG (AcFizE39)
Ca2+ -ATPase (C28¥) LRRGQILWFRGLNRIQTQIKVVNAFSSS (ElFER-10)
59-kDa PDE RREHLORPTFRLRCLVKQLEK (BZFER1 1)
60-kDa PDE TEKMWQRLKGILRCLVKQLEK (B2 1 2)
NOS (NO-30) KRRATGFKKLAFAVKFSAKLMGQ (BEFIBE 1 3)

Type T AC (AC-28) TKPAKRMEFETVCYLLYQLMHCRKMFRA (BeFiE5-1 4)
Borderella periussis AC IDLLWKIARAGARSAVGTFA (BIFEE15)

Neuromodulin KAHRAATKIQASFRGHITRKKLKGEKK (BcFI%EE16)
Spectrin KTASPWKSARLMVHTVATFNSIKE (ERFIEE-1 7)
MARCKS KRKKKRFSFEKSFKLSGFSFKKSKK (BlFIE5S-1 8)

F52 or MacMARKS KKKKKFSFKKPFKLSGLSFERNRE (Bi#E 51 9)

B -Adducin KQOKEKTRWLNTPNTYLRYNVADEVQRNMGS (BCZZ-5 2 0)
HSP90a KDQVANSAFQERLRKHGLEVI (BA&E-2 1)

HIV-1 gpl60 YHRIRDLLLIVERIVELLGRR (ERFI&E 2 2)

BBMHBI QQLATLIQRTYRGWRCRTHYQLM (FEFIEE2 3)
Dilute MHC RAACIRTQKTIRGWLLRKRYLCMQ (BOFNZHBE 2 4)
Mastoparan INLKAALAKKTL, (BdFE&5-2 5) :

Melittin GIGAVLKVLTTGLPALISWIKRKRQQ (ECFIEE2 6)
Glucagon HSQGTFTTSDYSKYLDSRRAQDEVYOWLMNT (EIFUHE2 7)
Secretin HSDGTFTSELSRLRDSARLQRLLQGLY (ERF1E-5 2 8)
VIP HSDAVFTDNYTRLRRKQMAVKKYLNSILN (BdZi%5 2 9)
GIP YADGTFISDYSATMNKIRQQDFVNWLLAQQQKS (ElFI&ES 3 0)

Model 77 I CBP2  KLWKKLIXLIKKLIXLG (EIFIEEE-3 1)
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Table 2A
dynamic  anisoro
Roin Ruax  fange Py
g -Ca?*  +Ca?*
YC3.12 0.8 1.8 100 0.23 0.17
Y(3.20 1.3 1.4 10 0.06 0.10
YC3.30 1.4 28 440 D18 007
YC3.60 1.4 83 860 412 -005
YC3.70 1.2 24 160 0.15 0.09
YC3.00 1.0 1.7 70 .17 0.10
Table2B
K'd (nh) frection (%)  Hill cosf
YC2.60 40 — 24
YC3.60 250 — 1.7
40 - 1.
veago o0 0 1.7
14G00 80 0.9
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SEQUENCE LISTING
<110> RIKEN
<110> JAPAN SCIENCE AND TECHNOLOGY AGENCY
<120> A fluorescent indicator using FRET
<130> A41654A
160> 46
<210> 1
<211> 26
<212> PRT
<213> enimal
<4000 1
Lys Arg Arg Trp Lys Lys Asn Phe Ile Ala Val Ser Ala Ala Asn Arg
1 5 10 15
Phe Lys Lys Ile Ser Ser Ser Gly Ala Leu
20 25
<210> 2
211> 20
<212> PRT
<213> animal
<400> 2
Ala Arg Arg Lys Trp Gln Lys Thr Gly His Ala Val Arg Ala Ile Gly
1 5 10 15
Arg Leu Ser Ser
20
<210> 3
<211> 20
<212> PRT
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<213> animal
400> 3
Ala Arg Arg Lys Leu Lys Gly Ala Ile Leu Thr Thr Met Leu Ala Thr
1 5 ‘ 10 15
Arg Asn Phe Ser
20
<210> 4
211> 17
{212> PRT
<213> animal
<400> 4
Gly Val Arg Asn Ile Lys Ser Met Trp Glu Lys Gly Asn Val Phe Ser
1 5 10 15
Ser
<2105 5
<211> 20
<212> PRT
<213> animal
<400> 5
Ala Arg Arg Lys Leu Lys Ala Ala Val Lys Ala Val Val Ala Ser Ser
1 b 10 15
Arg Leu Gly Ser
20
<210> 6
<211> 26
<212> PRT
<213> animal
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<400> 6
Phe Met Asn Asn Trp Glu.Val Tyr Lys Leu Leu Ala His Ile Arg Pro
1 5 10 15
Pro Ala Pro Lys Ser Gly Sgr Tyr Thr Val
20 25
2100 7
<211> 24
<212> PRT
<213> animal
<400> 7
Ala Arg Lys Glu Val Ile Arg Asn Lys Ile Arg Ala Ile Gly Lys Met
1 5 10 15
Ala Arg Val Phe Ser Val Leu Arg
20
<210> 8
211> 26
<212> PRT
<213> animal
<400> 8
Leu Arg Arg Leu Ile Asp Ala Tyr Ala Phe Arg Ile Tyr Gly His Trp
1 5 10 15
Val Lys Lys Gly Gln Gln Gln Asn Arg Gly
20 25
<210> 9
211> 27
<212> PRT
<213> animal
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<400> 9
Arg Gly Lys Phe Lys Val.Ile. Cys Leu Thr Val Leu Ala Ser Val Arg
1 5 10 15
Ile Tyr Tyr Gln Tyr Arg Arg Val Lys Pro Gly
20 25
<210> 10
211> 28
<212> PRT
<213> animal
<400> 10
Leu Arg Arg Gly Gln Ile Leu Trp Phe Arg Gly Leu Asn Arg Ile Gln
1 5 10 ' 15
Thr Gln Ile Lys Val Val Asn Ala Phe Ser Ser Ser
20 25
<210> 11
211> 21
<212> PRT
<213> animal
<400> 11
Arg Arg Lys His Leu Gln Arg Pro Ile Phe Arg Leu Arg Cys Leu Val
1 5 10 15
Lys Gln Leu Glu Lys
20
210> 12
211> 21
{212> PRT
<213> animal
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<400> 12
Thr Glu Lys Met Trp Gln. Arg Leu Lys Gly Ile Leu Arg Cys Leu Val
1 5 : 10 15
Lys Glp Leu Glu Lys
20
{210> 13
<211> 23
<212> PRT
<213> animal
<{400> 13
Lys Arg Arg Ala Ile Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe
1 b 10 15
Ser Ala Lys Leu Met Gly Gln
20
210> 14
{211> 28
<212> PRT .
{213> animal
<400> 14
Ile Lys Pro Ala Lys Arg Met Lys Phe Lys Thr Val Cys Tyr Leu Leu
1 b 10 ' 15
Val Gln Leu Met His Cys Arg Lys Met Phe Lys Ala
20 25
<210> 15
211> 22
<212> PRT
<213> animal
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{400> 15
Ala Cys Ile Asp Leu Leu Trp Lys Ile Ala Arg Ala Gly .Ala Arg Ser
1 5 10 15
Ala Val Gly Thr Glu Ala
20
<210> 16
211> 27
<212> PRT
<213> animal
<400> 16
Lys Ala His Lys Ala Ala Thr Lys Ile Gln Ala Ser Phe Arg Gly His
1 b 10 15
Ile Thr Arg Lys Lys Leu Lys Gly Glu Lys Lys
20 25
210> 17
<211> 24
<212> PRT
<213> animal
<400> 17
Lys Thr Ala Ser Pro Trp Lys Ser Ala Arg Leu Met Val His Thr Val
1 5 10 15
Ala Thr Phe Asn Ser Ile Lys Glu
20
<210> 18
<211> 25
<212> PRT
<213> animal
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<400> 18
Lys Lys Lys Lys Lys Arg. Phe Ser Phe Lys Lys Ser Phe Lys Leu Ser
1 3 10 15
Gly Phe Ser Phe Lys Lys Sgr Lys Lys
20 25
<210> 19
211> 24
<212> PRT
<213> animal
<400> 19
Lys Lys Lys Lys Lys Phe Ser Phe Lys Lys Pro Phe Lys Leu Ser Gly
1 5 10 15
Leu Ser Phe Lys Arg Asn Arg Lys
20
<210>. 20
<211> 31
<212> PRT
<213> animal
<400> 20
Lys Gln Gln Lys Glu Lys Thr Arg Trp Leu Asn Thr Pro Asn Thr Tyr
1 5 10 15
Leu Arg Val Asn Val Ala Asp Glu Val Gln Arg Asn Met Gly Ser
20 25 30
<210> 21
211> 21
{212> PRT
{213> animal
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<400> 21
Lys Asp Gln Val Ala Asn Ser Ala Phe Gln Glu Arg Leu Arg Lys His
1 5 10 .15
Gly Leu Glu Val Ile
20
<210> 22
<211> 21
<212> PRT
<213> animal
<400> 22
Tyr His Arg Leu Arg Asp Leu Leu Leu Ile Val Lys Arg Ile Val Glu
1 5 10 15
Leu Leu Gly Arg Arg
20
<210> 23
<211> 23
<212> PRT
<213> animal
<400> 23
Gln Gln Leu Ala Thr Leu Ile Gln Lys Thr Tyr Arg Gly Trp Arg Cys
1 5 10 15
Arg Thr His Tyr Gln Leu Met
20
<210> 24
<211> 24
<212> PRT
<213> animal
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<400> 24
Arg Ala Ala Cys Ile Arg Ile Gln Lys Thr Ile Arg Gly Trp Leu Leu
1 5 10 15
Arg Lys Arg Tyr Leu Cys Met Gln
20
{210> 25
211> 12
<212> PRT
<213> animal
<400> 25
Ile Asn Leu Lys Ala Ala Leu Ala Lys Lys Ile Leu
1 5 10
<210> 26
<211> 26
<212> PRT
<213> animal
<400> 26
Gly Ile Gly Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu
1 5 10 15
Ile Ser Trp Ile Lys Arg Lys Arg Gln Gln
20 25
210> 27
<211> 30
<212> PRT
<213> animal
<400> 27
His Ser Gln Gly Thr Phe Thr Thr Ser Asp Tyr Ser Lys Tyr Leu Asp
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1 5 10 15
Ser Arg Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr
20 25 30
<210> 28
211> 27
<212> PRT
<213> -animal
<400> 28
His Ser Asp Gly Thr Phe Thr Ser Glu Leu Ser Arg Leu Arg Asp Ser
1 5 10 ' 15
Ala Arg Leu Gln Arg Leu Leu Gln Gly Leu Val
20 25
<210> 29
<211> 28
<212> PRT
<213> animal
<400> 29
His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gln
1 5 10 15
Met Ala Val Lys Lys Tyr Leu Asn Ser Ile Leu Asn
20 25

<210> 30
<211> 33
<212> PRT
<213> animal
<400> 20
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Tyr Ala Asp Gly Thr Phe Ile Ser Asp Tyr Ser Ala Ile Met Asn Lys
1 : 5 10 15
Tle Arg Gln Gin Asp Phe Val Asn Trp Leu Leu Ala GIn Gln Gln Lys
20 7 25 30

Ser

210> 31

{211> 17

{212> PRT

<{213> animal

{400> 31

Lys Leu Trp Lys Lys Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu
1 5 10 : 1b

Gly

<210> 32
211> 5
<{212> PRT
{213> eucaryotic cell
400> 32
Lys Lys Lys Arg Lys
5
<210> 33
<211> 26
{212> PRT
(213> eucaryotic cell
<400> 33
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Met Leu Arg Thr Ser Ser Leu Phe Thr Arg Arg Val Gln Pro Ser Leu
1 5 10 15
Phe Arg Asn Ile Leu Arg Leu Gln Ser Thr
20 n 25
210> 34
211> 4
{212> -PRT
<{213> eucaryotic cell
<400> 34 -
Lys Asp Glu Leu

<210> 35

211> 3

<212> PRT

<213> eucaryotic cell
<400> 35

Ser Lys Leu

<210> 36
211> 4
<212> PRT

<213> eucaryotic cell

2200
£222> (4)

<2923> any amino acid
<400> 36

Cys Ala Ala Xaa



(34)

<210> 37

211> 2

<212> PRT

{213> eucaryotic cell
<400> 37

Cys Cys

<210> 38
<211> 3
<212> PRT

<{213> sucaryotic cell

£220>
222> (2)

<223> any amino acid
<400> 38

Cys Xaa Cys

<210> 39
211> 4
<212> PRT

{213> eucaryotic cell

<220>
<222> (3), @

{223> any amino acid
<400> 39

Cys Cys Xaa Xaa
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<210> 40

<211> 16

<{212> PRT _

<213> Artificial Sequence

<400> 40

Gly Thr Gly Gly Ser Gly Gly Gly Thr Gly Gly Ser Gly Gly Gly Thr
1 5 10 15

<210> 41
{211> 647
<212> PRT
{213> Artificial Sequence
- <400> 41
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
1 5 “ 10 15
Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly
20 25 30
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
35 40 45 |
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr.Leu Val Thr Thr
50 55 60 {
Leu Thr Trp Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys
65 70 75 80
Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu
85 90 95

Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu



Val Lys Phe
115
Ile Asp Phe
130
Asn Tyr Ile
145
Gly Ile Lys

Val Gln Leu

Pro Val Leu
195
Ser Lys Asp
210
Val Thr Ala
225
Glu Phe Lys

Ile Thr Thr

Pro Thr Glu

275

Gly Asn Gly
290

Lys Met Lys

305

100

Glu Gly Asp.

Lys Glu Asp

Ser His Asn
150
Ala Asn Phe
165
Ala Asp His
180

Leu Pro Asp

Pro Lys Glu

Ala Arg Met
230
Glu Ala Phe
245
Lys Glu Leu
260
Ala Glu Leu

Thr Ile Tyr

Asp Thr Asp
310

Thr

120
Gly Asn
135
Val Tyr

Lys Ile

Tyr Gln

Asn His
200
Lys Arg
215
His Asp

Ser Leu

Gly Thr

Gln Asp
280
Phe Pro
295

Ser Glu

(36)

105

Leu Val Asn Arg lle

Ile Leu Gly His

I1le Thr Ala
155

140

Asp

Arg His Asn Ile

170

Gln Asn Thr Pro

185

Tyr Leu Ser

Thr

Asp His Met Val

Gln Leu Thr
235

220
Glu

Phe Asp Lys Asp

250

Val Met Arg Ser

265

Met Ile Asn Glu

JP W02005/036178 Al 2005.4.21

110

Glu Leu Lys Gly
125

Lys Leu Glu Tyr

Lys Gln Lys Asn

160

Glu Asp Gly Ser

175

Ile Gly Asp Gly

190

Gln Ser Ala Leu
205

Leu Leu Glu Phe

Glu Gln Ile Ala

240

Gly Asp Gly Thr

2bb

Leu Gly Gln Asn
270

Val Asp Ala Asp

286

Glu Phe Leu Thr Met Met Ala Arg

300

Glu Glu Ile Arg Glu Ala Phe Arg

315

320



@7
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Val Phe Asp Lys Asp Gly Asn Gly Tyr Ile Ser Ala Ala Gln Leu Arg

325
His Val Met Thr Asn Leu Gly
340 .
Glu Met Ile Arg Glu Ala Asp
3565
Glu Glu Phe Val Gln Met Met
370 375
Lys Lys Asn Phe Ile Ala Val
385 390
Ser Ser Ser Gly Ala Leu Glu
405
Phe Thr Gly Val Val Pro Ile
420
Gly His Lys Phe Ser Val Ser
435
Gly Lys Leu Thr Leu Lys Leu
450 455
Pro Trp Pro Thr Leu Val Thr
465 470
Ala Arg Tyr Pro Asp His Met
485
Met Pro Glu Gly Tyr Val Gln
500
Gly Asn Tyr Lys Thr Arg Ala
515

Val Asn Arg Ile Glu Leu Lys

330
Glu Lys Leu Thr Asp
345
Ile Asp Gly Asp Gly
360
Thr Ala Lys Gly Gly
380
Ser Ala Ala Asn Arg
395
Leu Met Val Ser Lys
410
Leu Val Glu Leu Asp
425
Gly Glu Gly Glu Gly
440
Ile Cys Thr Thr Gly
460
Thr Leu Gly Tyr Gly
475
Lys Gln His Asp Phe
- 490
Glu Arg Thr Ile Phe
505
Glu Val Lys Phe Glu
520
Gly Tle Asp Phe Lys

335
Glu Glu Val Asp
350
Gln VallAsn Tyr
365

Lys Arg Arg Trp

Phe Lys Lys Ile
' 400

Gly Glu Glu Leu

416
Gly Asp Val Asn
430

Asp Ala Thr Tyr

44b

Lys Leu Pro Val

Leu Gln Cys Phe
480

Phe Lys Ser Ala

495
Phe Lys Asp Asp
510
Gly Asp Thr Leu
52b

Glu Asp Gly Asn



530 535

Ile Leu Gly His Lys Leu.Glu
545 550
Ile Thr Ala Asp Lys Gln Lys
565
Arg His Asn Ile Glu Asp Gly
580
Gln Asn Thr Pro Ile Gly Asp
095
Tyr Leu Ser Tyr Gln Ser Ala
610 615
Asp His Met Val Leu Leu Glu
625 630
Gly Met Asp Glu Leu Tyr Lys
645
<210> 42
<211> 653
<212> PRT
{213> Artificial Sequence
<400> 42
Met Val Ser Lys Gly Glu Glu
1 b
Val Glu Leu Asp Gly Asp Val
20
Glu Gly Glu Gly Asp Ala Thr
35

Cys Thr Thr Gly Lys Leu Pro

(38)

540
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_Tyr Asn Tyr Asn Ser His Asn Val Tyr

555
Asn Gly Ile Lys Ala Asn Phe
570

Gly Val Gln Leu Ala Asp His

585 590
Gly Pro Val Leu Leu Pro Asp
600 605
Leu Ser Lys Asp Pro Asn Glu

620

Phe Val Thr Ala Ala Gly Ile

635

Leu Phe Thr Gly Val Val Pro
10

Asn Gly His Arg Phe Ser Val

25 30

Tyr Giy Lys Leu Th; Leu L}s

40 45

Val Pro Trp Pro Thr Leu Val

Lys

b7h

Tyr

Asn

Lys

Thr

Ile
15

Ser

Phe

Thr

560
Ile

Gln

His

Arg

Leu

640

Leu

Gly

Ile

Thr
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50 55 60
Leu Thr Trp Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys
65 T0 75 80
Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu
85 90 95
Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
100 105 110
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly °
115 120 125
Tle Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lyé Leu Glu Tyr
130 135 ' 140
.Asn Tyr Ile Ser His Asn Val Tyr Ile Thr Ala Asp Lys Gln Lys Asn
145 150 155 ' 160
Gly Ile Lys Ala Asn Phe Lys Ile Arg His Asn Ile Glu Asp Gly Ser
165 170 17b
Val Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly
180 185 ’ 190
"Pro Val Leu Leu Pro Asp Asn His‘Tyr Leu Ser Thr Gln Ser Ala Leu
195 200 205
Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe
210 215 220
Val Thr Ala Ala Arg Met His Asp Gln Leu Thr Glu Glu Gln Ile Ala
225 230 236 240
Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr
” 245 250 255
Ile Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gln Asn
260 265 270
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Pro Thr Glu Ala Glu Leu Gln Asp Met Ile Asn Glu Val Asp Ala Asp
275 .. ... 280 285 ..
Gly Asn Gly Thr Ile Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg
290 295 300
Lyé Met Lys Asp Thr Asp Ser Glu Glu Glu Ile Arg Glu Ala Phe Arg
305 310 315 320
Val Phe Asp Lys Asp Gly Asn Gly Tyr Ile Ser Ala Ala Gln Leu Arg
325 330 336
His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp
340 345 350
Glu Met Ile Arg Glu Ala Asp Ile Asp Gly Asp Gly Gln Val Asn Tyr
| 355 360 365
Glu Glu Phe Val Gln Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp
370 375 380
Lys Lys Asn Phe Ile Ala Val Ser Ala Ala Asn Arg Phe Lys Lys Ile
385 390 395 . 400
Ser Ser Ser Gly Ala Leu Glu Leu Met Thr Gly iys Leu Pro Val Pro
405 410 415
Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gln Cys Phe Ala
420 425 430
Arg Tyr Pro Asp His Met Lys Gln His Asp Phe Phe Lys Ser Ala Met
435 440 445
Pro Glu Gly Tyr Val Gln Glu Arg Thr Ile Phe Phe Lys Asp Asp Gly
450 455 460
Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val
465 470 475 480
Asn Arg Tle Glu Leu Lys Gly Ile Asp Phe Lys Glu Asp Gly Asn Ile
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485 490 495
Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn.Val Tyr Ile
500 505 510 '
Thr Ala Asp Lys Gln Lys Asn Gly Ile Lys Ala Asn Phe Lys Ile Arg
515 520 525
His Asn Ile Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gln Gln
530 535 540
Asn Thr Pro Ile Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr
545 550 550 560
Leu Ser Tyr Gln Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp
565 570 b7h
His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly Ile Thr Leu Gly
580 585 590
Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly
595 600 605
Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu Val Glu Leu Asp Gly
610 615 620
Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Gilu Gly Asp
625 630 635 640
Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu Ile Cys Thr
645 650
210> 43
{211> 653
<212> PRT
<213> Artificial Sequence
<400> 43
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
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1 5 10 15
Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser .Val Ser Gly
20 25 30
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
35 40 45
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr
50 » bd 60
Leu Th

=

Trp Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys
65 70 75 80
Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr'Val Gln Glu
85 90 | 95
Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
100 105 110
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly
115 120 125
Tle Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr
130 135 140
Asn Tyr Ile Ser His Asn Val Tyr Ile Thr Ala Asp Lys Gln Lys Asn
145 150 165 160
Gly Ile Lys Ala Asn Phe Lys Ile Arg His Asn Ile Glu Asp Gly Ser
165 170 175
Val Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly
180 185 190
Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser Ala Leu
195 200 205
Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe
210 215 220



Val Thr Ala
225
Glu Phe Lys

Ile Thr Thr

Pro Thr Glu
275
Gly Asn Gly
290
Lys Met Lys
305
Val Phe Asp

His Val Met

Glu Met Ile
355
Glu Glu Phe
370
Lys Lys Asn
385

Ser Ser Ser

Asn Phe Lys

Asp His Tyr

Ala Arg Met
230.

His
Glu Ala Phe Ser
245 _
Lys Glu Leu Gly
260
Ala Glu Leu Gln
Thr Ile Tyr Phe
295
Asp Thr Asp Ser
310
Lys Asp Gly Asn
| 325
Thr Asn Leu Gly
340

Arg Glu Ala Asp

Val Gln Met Met
375

Phe Ile Ala Val

390
Gly Ala Leu Glu
405

Ile Arg His Asn

420

GIn Gln Asn Thr

(43)

Asp
235

Leu Phe Asp Lys

250

Thr Val

265

Met Arg

Asp Met Ile Asn
280
Pro Glu Phe Leu
Glu Glu Glu Ile
315
Gly Tyr Ile Ser
330
Glu Lys Leu Thr
345
Ile Asp Gly Asp
360
Thr Ala Lys Gly
Ser Ala Ala Asn
395
Leu Met Gln Lys
410
Ile Glu Asp Gly
425

Pro Ile Gly Asp
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Asp Gly Asp

Ser Leu Gly
270
Glu Val Asp
28b
Thr Met Met
300
Arg Glu Ala

Ala Ala Gln

Asp Glu Glu
350
Gly Gln Val
365
Gly Lys Arg
380
Arg Phe Lys

Asn Gly Ile

Gly Val Gln
430

Gln Leu Thr Glu Glu Gln Ile Ala

- 240

Gly

255

Gln

Ala

Ala

Phe

Leu

336

Val

Asn

Arg

Lys

Lys

41b

Leu

Thr

Asn

Asp

Arg

Arg

320

Arg

Asp

Tyr

Trp

Ile

400

Ala

Ala

Gly Pro Val Leu Leu
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435 440 445
Pro Asp Asn His Tyr Leu.Ser. Tyr Gln Ser Ala Leu Ser Lys Asp Pro
450 455 460
Asn Glu Lys Arg Asp His Mgt Val Leu Leu Glu Phe Val Thr Ala Ala
465 470 475 480
Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly
485 490 495
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
500 505 510
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly
515 520 525
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu Ile
530 535 540
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr
545 550 555 560
Leu Gly Tyr Gly Leu Gln Cys Phe Ala Arg Tyr Pro Asp His Met Lys
565 570 575
Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu
580 585 590
Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
595 600 605
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly
610 615 620
Ile Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr
625 630 635 640
Asn Tyr Asn Ser His Asn Val Tyr Ile Thr Ala Asp Lys
645 650
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<210> 44
<211> 653
<212> PRT
<213> Artificial Sequencg
<400> 44
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
1 - 5 10 15
Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly
20 2b 30
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu'Lys Phe Ile
35 40 45
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr
50 55 - 60
Leu Thr Trp Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys
65 70 75 80
Gln His Asp Phe Phe Lys Ser Ala Met Pro 'Glu Gly Tyr Val Gln Glu
85 90 95
Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
100 105 110
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly
115 120 125
Ile Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Lgu Glu Tyr
130 135 140
Asn Tyr Ile Ser His Asn Val Tyr Ile Thr Ala Asp Lys Gln Lys Asn
145 150 155 160
Gly Ile Lys Ala Asn Phe Lys Ile Arg His Asn Ile Glu Asp Gly Ser
165 170 175
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Val GIn Leu Ala Asp His Tyr Gln Gln Asn Thr Pro

180

Pro Val

195

Ser Lys Asp Pro Lys Glu

210

Val Thr Ala Ala Arg Met

225 230

Glu Phe Lys Glu Ala Phe
245

Ile Thr Thr Lys Glu Leu

260

Pro Thr Glu Ala Glu Leu
275

Gly Asn Gly Thr

290

Ile Tyr

Lys Met Lys Asp Thr Asp

305 310

Val Phe Asp Lys Asp Gly

325
His Val Met Thr Asn Leu
340
tlu Met Ile Arg Glu Ala
355
Glu Glu Phe Val Gln Met
370

Lys Lys Asn Phe Ile Ala

185

200
Lys Arg Asp
215

His Asp Gln

Ser Leu Phe

Gly Thr Val
265
Gln Asp Met
280
Phe Pro Glu.
295
Ser Glu Glu

Asn Gly Tyr

Gly Glu Lys
345
Asp Ile Asp
360
Met Thr Ala
375
Val Ser Ala

Leu Leu Pro Asp Asn His Tyr Leu Ser Thr

His Met Val
220

Leu Thr Glu

235

Asp Lys Asp

2560

Met Arg Ser

Ile Asn Glu

Phe Leu Thr
300
Glu Ile Arg
315
Ile Ser Ala
330
Leu Thr Asp
Gly Asp Gly
Lys
380

Ala Asn Arg

JP W02005/036178 Al 2005.4.21

Ile

Gln

205

Leu

Glu

Gly

Leu

Val

285

Met

Glu

Ala

Glu

Gln

365

Phe

Gly Asp Gly
. 190
Ser Ala Leu

Leu Glu Phe

Gln Ile Ala
240
Asp Gly Thr
255
Gly GIn Asn
270
Asp Ala Asp

Met Ala Arg

Ala Phe Arg
320
Gln Leu Arg
335
Glu Val Asp
350

Val Asn Tyr

Gly Gly Lys Arg Arg Trp

Lys Lys Ile
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385 390 395 400
Ser Ser Ser Gly Ala Leu Glu Leu Met Asp Gly Gly Val .GIn Leu Ala
405 410 415
Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly Pro Val Leu Leu
420 425 430
Pro Asp Asn His Tyr Leu Ser Tyr Gln Ser Ala Leu Ser Lys Asp Pro
- 435 440 445
Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala
450 455 460
Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly
465 470 475 480
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
485 490 495
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly
500 505 510
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu Ile
515 520 " 525
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr
530 535 540
Leu Gly Tyr Gly Leu Gln Cys Phe Ala Arg Tyr Pro Asp His Met Lys
545 550 555 560
Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu
565 870 575
Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
580 b85 590
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly
595 600 605
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Ile Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr
610 - 615 620

Asn Tyr Asn Ser His Asn Val Tyr Ile Thr Ala Asp Lys Gln Lys Asn

625 630 635 640

Gly Ile Lys Ala Asn Phe Lys Ile Arg His Asn Ile Glu

645 - 650

<210> 45

{211> 653

<212> PRT

{213> Artificial Sequence

{400> 45

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu

1 5 10 15
Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly
20 25 : 30

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
35 40 'L

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr

50 55 60
Leu Thr Trp Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys
65 70 75 80
Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu
85 90 95
Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
100 105 110

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly

115 120 125



Ile Asp Phe Lys Glu
130
Asn Tyr Ile Ser His
145
Gly Ile Lys Ala Asn
165
Val Gln Leu Ala Asp
180
Pro Val Leu Leu Pro
195
Ser Lys Asp Pro Lys
210
Val Thr Ala Ala Arg
225
Glu Phe Lys Glu Ala
245
Ile Thr Thr Lys Glu
260
Pro Thr Glu Ala Glu
275
Gly Asn Gly Thr Ile
290
Lys Met Lys Asp Thr
305
Val Phe Asp Lys Asp
325
His Val Met Thr Asn

Asp Gly
135
Asn Val
150
Phe Lys

His Tyr
Asp Asn

Glu Lys
215
Met His
230
Phe Ser

Leu Gly
Leu Gln
Tyr Phe

295
Asp Ser
310

Gly Asn

Leu Gly

(49)

Asn Ile Leu

Tyr Ile Thr

Ile Arg His
170
Gln Gln Asn
185
His Tyr Leu
200
Arg Asp His

Asp Gln Leu

Leu Phe Asp
250
Thr Val Met
26b
Asp Met Ile
280
Pro Glu Phe

Glu Glu Glu

Gly Tyr Ile

330
Glu Lys Leu

Gly His
140
Ala Asp
155
Asn Ile

Thr Pro

Ser Thr

Met Val

220
Thr Glu
235

Lys Asp

Arg Ser

Asn Glu

Leu Thr
300

Tle Arg

315

Ser Ala

Thr Asp

JP W02005/036178 Al 2005.4.21

Lys Leu Glu Tyr

Lys Gln Lys Asn
160

Glu Asp Gly Ser

175
Ile Gly Asp Gly
190

Gln Ser Ala Leu

205

Leu Leu Glu Phe

Glu Gln Ile Ala
240

Gly Asp Gly Thr

255
Leu Gly Gln Asn
270

Val Asp Ala Asp

285

Met Met Ala Arg

Glu Ala Phe Arg

320

Ala Gln Leu Arg
335

Glu Glu Val Asp
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340 345 350
Glu Met Ile Arg Glu Ala Asp Ile Asp Gly Asp Gly Gln.Val Asn Tyr
355 360 365
Glu Glu Phe Val Gln Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp
370 375 380
Lys Lys Asn Phe Ile Ala Val Ser Ala Ala Asn Arg Phe Lys Lys Ile
3856 390 395 400
Ser Ser Ser Gly Ala Leu Glu Leu Met Leu Pro Asp Asn His Tyr Leu
405 410 415
Ser Tyr Gln Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys‘Arg Asp His
420 425 430
Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly Ile Thr Leu Gly Met
435 440 445
Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu
450 - 455 460
Glu Leu Phe Thr Gly Val Val Pro Ile Leu Val Glu Leu Asp Gly Asp
465 470 415 480
Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala
485 490 495
Thr Tyr Gly Lys Leu Thr Leu Lys Leu Ile Cys Thr Thr Gly Lys Leu
500 505 510
Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gln
515 520 525
Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gln His Asp Phe Phe Lys
530 : 535 540
Ser Ala Met Pro Glu Gly Tyr Val Gln Glu Arg Thr Ile Phe Phe Lys
545 550 555 560



Asp Asp Gly Asn Tyr Lys
565
Thr Leu Val Asn Arg Ile Glu
580
Gly Asn Ile Leu Gly His Lys
595
Val Tyr Ile Thr Ala Asp Lys
610 615
Lys Ile Arg His Asn Ile Glu
625 630
Tyr Gln Gln Asn Thr Pro Ile
645
<210> 46
211> 653
<212> PRT
213> Artificial Sequence
<400> 46
Met Val Ser Lys Gly Glu Glu
1 5
Val Glu Leu Asp Gly Asp Val
20
Glu Gly Glu Gly Asp Ala Thr
35
Cys Thr Thr Gly Lys Leu Pro
50 55
Leu Thr Trp Gly Val Gln Cys

65 70

(51)

570

Leu Lys Gly Ile Asp Phe Lys

585 590

Leu Glu Tyr Asn Tyr Asn Ser
600 605

Gln Lys Asn Gly Ile Lys Ala

620

Asp Gly Gly Val Gln Leu Ala

635 |

Gly Asp Gly Pro

660

Val Leu

Leu Phe Thr Gly Val Val Pro
10
Asn Gly His Arg Phe Ser Val
25 30
Tyr Gly Lys Leu Thr Leu Lys
40 45
Val Pro Trp Pro Thr Leu Val
60
Phe Ser Arg Tyr Pro Asp His

75

JP W02005/036178 Al 2005.4.21

Thr Arg Ala Glu Val Lys Phe Glu Gly Asp

a7h

Glu Asp
His Asn
Asn Phe

Asp His
640

Ile Leu
15

Ser Gly

Phe Ile

Thr Thr

Met Lys
80



Gln His

Arg Thr

Val Lys

Ile Asp
130
Asn Tyr
145
Gly Ile

Val Gln

Pro Val

Ser Lys
210
Val Thr
225
Glu Phe
Ile Thr
Pro Thr

Gly Asn

Asp‘Phe Phe
85

Ile Phe Phe

100

Phe Glu Gly

115

Phe Lys Glu

Ile Ser His

Lys Ala Asn

165
Leu Ala Asp
180

Leu Leu Pro

195
Pro

Asp Lys

Ala Ala Arg

Lys Glu Ala
245
Thr Lys Glu
260
Glu Ala
275

Gly Thr

(52)
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Lys Ser Ala Met Pro Glu Gly Tyr Val Glan Glu

Ljs Asp Asp

Asp Thr Leu
120
Asp Gly Asn
135
Asn Val Tyr
150
Phe Lys Ile

His Tyr Gln

Asp Asn His
200
Glu Lys Arg
215
Met His Asp
230
Phe Ser Leu

Leu Gly Thr

280

Gly
105
Val

Ile

Ile

Gln

185

Tyr

Asp

Gln

Phe

Val
265

Glu Leu Gln Asp Met

90

Asn

Asn

Leu

Thr

Leu

His

Leu

Asp

250

Met

Ile

Ile Tyr Phe Pro Glu Phe

Tyr Lys Thr
Arg Tle Glu
125
Gly His Lys
140
Ala Asp
1bb
Asn Ile Glu

Thr Pro Ile

Ser Thr Gln

Lys

95
Arg Ala Glu
110
Leu Lys Gly

Leu Glu Tyr

Gln Lys Asn
160
Asp Gly Ser
175
Gly Asp Gly
190
Ser Ala Leu

205 |

Met Val Leu
220

Thr Glu Glu

235

Lys Asp Gly

Arg Ser Leu
Asn Glu Val

285
Leu Thr Met

Leu Glu Phe

Gln Ile Ala
240
Asp Gly Thr
255
Gly Gln Asn
270
Asp Ala Asp

Met Ala Arg
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200 295 300
Lys Met Lys Asp Thr Asp.Ser.Glu Glu Glu Ile Arg Glu Ala Phe Arg
305 310 315 320
Val Phe Asp Lys Asp Gly Asn Gly Tyr Ile Ser Ala Ala Gln Leu Arg
325 330 336
His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp
340 345 350
Glu Met Ile Arg Glu Ala Asp Ile Asp Gly Asp Gly Gln Val Asn Tyr
355 360 - 365
Glu Glu Phe Val Gln Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp
370 375 380
Lys Lys Asn Phe Ile Ala Val Ser Ala Ala Asn Arg Phe Lys Lys Ile
385 390 396 ' 400
Ser Ser Ser Gly Ala Leu Glu Leu Met Ile Thr Leu Gly Met Asp Glu
405 410 415
Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu Glu Leu
420 425 ' 430
Phe Thr Gly Val Val Pro Ile Leu Val Glu Leu Asp Gly Asp Val Asn
435 440 445
Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr
450 : 455 460
Gly Lys Leu Thr Leu Lys Leu Ile Cys Thr Thr Gly Lys Leu Pro Val
465 470 475 480
Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gln Cys Phe
485 490 495
Ala Arg Tyr Pro Asp His Met Lys Gln His Asp Phe Phe Lys Ser Ala
500 505 510
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Met Pro Glu Gly Tyr Val Gln Glu Arg Thr Ile Phe Phe Lys Asp Asp
515 . 520 525
Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu
530 535 540
Val Asn Arg Ile Glu Leu Lys Gly Ile Asp Phe Lys Glu Asp Gly Asn
545 550 550 560
Ile Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr
565 570 575
Ile Thr Ala Asp Lys Gln Lys Asn Gly Ile Lys Ala Asn Phe Lys Ile
530 585 1590
Arg His Asn Ile Glu Asp Gly Gly Val Gln Leu Ala Asp His Tyr Gln
595 600 605
Gln Asn Thr Pro Ile Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His
610 615 620
Tyr Leu Ser Tyr Gln Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg
625 630 635 640
Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly
| 645 650
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