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<110> TIstituto Superiore di Sanita
Tartaglia, Marco

Foa', Roberto

<120> Diagnostic Method

<130> WA/WPP99209

<150> US 61/067,618
<151> 2008-02-29

<160> 3

<170> PatentIn version 3.3

<210> 1
<211> 5053
<212> DNA

<213> Homo sapiens

<220>
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<400> 1
tgcagacagt gcgggcctge

ctgggcgege gcacgetggg
cccagccagce gcagcgacgg
tgaagtagct ttggaaagta
gctgaataa atg cag tat

Met Gln Tyr
1

gcccagtcce ggctgtccte geccgcgacce ctectcagec
gccecegeggg gctggecgee tagcgagcect gccggtcgac
ggcgctgect ggcccaggcg cacacggaag tgcgettcete
gagaagaaaa tccagtttgc ttcttggaga acac£ggaca
cta aat ata aaa gag gac tgc aat gcc atg gct

Leu Asn Ile Lys Glu Asp Cys Asn Ala Met Ala
5 10

ttc tgt gct aaa atg agg agc tcc aag aag act gag gtg aac ctg gag
Phe Cys Ala Lys Met Arg Ser Ser Lys Lys Thr Glu Val Asn Leu Glu

15 20

25 30

gcc cct gag cca ggg gtg gaa gtg atc ttc tat ctg tcg gac agg gag
Ala Pro Glu Pro Gly Val Glu Val Ile Phe Tyr Leu Ser Asp Arg Glu

35

40 45

ccc ctc cgg ctg ggc agt gga gag tac aca gca gag gaa ctg tgc atc
Pro Leu Arg Leu Gly Ser Gly Glu Tyr Thr Ala Glu Glu Leu Cys Ile

50

55 60

agg gct gca cag gca tgc cgt atc tct cct ctt tgt cac aac ctc ttt
Arg Ala Ala Gln Ala Cys Arg Ile Ser Pro Leu Cys His Asn Leu Phe

65

70 75

gcc ctg tat gac gag aac acc aag ctc tgg tat gct cca aat cgc acc
Ala Leu Tyr Asp Glu Asn Thr Lys Leu Trp Tyr Ala Pro Asn Arg Thr

80

85 90

60

120

180

240

291

339

387

435

483

531



atc
Ile
95

ttc
Phe

tgg
Trp

att
Ile

ttt
Phe

gac
Asp
175

999
Gly

cag
Gln

gaa
Glu

c¢gg
Arg

acc
Thr
255

ttg

Leu

gag
Glu

cat
His

gg99
Gly

acc
Thr

tat
Tyr

cgt
Arg

cca
Pro

gct
Ala
160

cccC
Pro

atg
Met

ttg
Leu

aca
Thr

ata
Ile
240

att
Ile

gct
Ala

act
Thr

tcg
Ser

aat
Asn

gtt
Val

ttc
Phe

cat
His

gat
Asp
145

cag
Gln

aag
Lys

gct
Ala

CCa
Pro

ttg
Leu
225

aat
Asn

tgt
Cys

acc
Thr

tcc
Ser

aat
Asn
305

ctt
Leu

gat
Asp

acc
Thr

tct
Ser
130

gca
Ala

gga
Gly

acc
Thr

gtc
Val

gaa
Glu
210

aat
Asn

aat
Asn

gac
Asp

ttg
Leu

atg
Met
290

gac

Asp

gga
Gly

gac
Asp

aat
Asn
115

cca
Pro

acc
Thr

cag
Gln

gag
Glu

ctg
Leu
195

ctg
Leu

aag
Lys

gtt
Val

agc
Ser

gaa
Glu
275

tta

Leu

ggt
Gly

atc
Ile

aag
Lys
100

tgg
Trp

aag
Lys

cct
Pro

tat
Tyr

cag
Gln
180

gcc
Ala

ccce
Pro

tcc
Ser

ttc
Phe

agc
Ser
260

act
Thr

ctg
Leu

gga
Gly

cag
Gln

atg
Met

cat
His

aag
Lys

ctc
Leu

gat
Asp
165

gat
Asp

atc
Ile

aag
Lys

atc
Ile

aag
Lys
245

gtg
Val

ttg
Leu

att
Ile

aac
Asn

tgg
Trp

tcc
Ser

gga
Gly

cag
Gln

ctt
Leu
150

ttg
Leu

gga
Gly

tca
Ser

gac
Asp

aga
Arg
230

gat
Asp

tcc
Ser

aca
Thr

tca
Ser

gtt
Val
310

agg
Arg

ctc
Leu

acc
Thr

aaa
Lys
135

gat
Asp

gtg
Val

cat
His

cac
His

atc
Ile
215

cag
Gln

ttc
Phe

acg
Thr

aaa
Lys

tca
Ser
295

ctc
Leu

cat
His

cg9g
Arg

aac
Asn
120

aat
Asn

gcc
Ala

aaa
Lys

gat
Asp

tat
Tyr
200

agc
Ser

agg
Arg

cta
Leu

cat
His

cat
His
280
gaa

Glu

tac
Tyr

aaa
Lys

ctc
Leu
105

gac
Asp

ggc
Gly

agc
Ser

tgc
Cys

att
Ile
185

gcc
Ala

tac
Tyr

aac
Asn

aag
Lys

gac
Asp
265

tac

Tyr

aat
Asn

tac
Tyr

cca
Pro

cac
His

aat
Asn

tac
Tyr

tca
Ser

ctg
Leu
170

gag
Glu

atg
Met

aag
Lys

ctt
Leu

gaa
Glu
250

ctg

Leu

ggt
Gly

gag
Glu

gaa
Glu

aat
Asn

tac
Tyxr

gag
Glu

gag
Glu

ctg
Leu
155

gct
Ala

aac
Asn

atg
Met

cga
Arg

ctc
Leu
235

ttt
Phe

aag
Lys

gct
Ala

atg
Met

gtg
Val
315

gtt
Val

cgg
Arg

cag
Gln

aaa
Lys
140

gag
Glu

cct
Pro

gag
Glu

aag
Lys

tat
Tyr
220

acc
Thr

aac
Asn

gtg
Val

gaa
Glu

aat
Asn
300

atg
Met

gtt
Val

atg
Met

tca
Ser
125

aaa
Lys

tat
Tyr

att
Ile

tgt
Cys

aag
Lys
205

att
Ile

agg
Arg

aac
Asn

aaa
Lys

ata
Ile
285

tgg
Trp

gtg
Val

tct
Ser

agg
Arg
110

gtg
Val

aag
Lys

ctg
Leu

cga
Arg

cta
Leu
190

atg
Met

cca
Pro

atg
Met

aag
Lys

tac
Tyr
270

ttt
Phe

ttt
Phe

act
Thr

gtt
Val

579

627

675

723

771

819

867

915

963

1011

1059

1107

1155

1203

1251



gaa
Glu
335

aag
Lys

tct
Ser

agc
Ser

cac
His

ctc
Leu
415

ttg

Leu

gaa
Glu

tac
Tyr

gtc
val

ttc
Phe
495

ggt
Gly

aag
Lys

tgc
Cys

aag

320

aag
Lys

aag
Lys

tac
Tyr

att
Ile

gag
Glu
400

aca

Thr

atc
Ile

tac
Tyr

gtg
Val

acc
Thr
480

aag
Lys

tcg
Ser

aag
Lys

tgc
Cys

aaa

gaa
Glu

gat
Asp

ttc
Phe

aac
Asn
385

gag
Glu

gca
Ala

gtc
Val

gcc
Ala

ctg
Leu
465

tgc
Cys

aac
Asn

gac
Asp

cag
Gln

cag
Gln
545

gcc

aaa
Lys

gag
Glu

cct
Pro
370

aag
Lys

gcc
Ala

gat
Asp

cac
His

atc
Ile
450

agg
Arg

ttt
Phe

ttt
Phe

cgc
Arg

atc
Ile
530

ccc
Pro

cag

aat
Asn

gag
Glu
355

gaa
Glu

cag
Gln

ttg
Leu

gcc
Ala

aac
Asn
435

aat

Asn

tgg
Trp

gag
Glu

cag
Gln

agc
Ser
515

ctg
Leu

aag
Lys

gag

aaa
Lys
340

aaa
Lys

atc
Ile

gac
Asp

tcc
Ser

cat
His
420

ata
Ile

aaa
Lys

agc
Ser

aag
Lys

atc
Ile
500

ttc
Phe

cgc

Arg

ccc
Pro

tgg

325

ctg
Leu

aac
Asn

act
Thr

aac
Asn

ttt
Phe
405

cat

His

cag
Gln

ttg
Leu

tgc
Cys

tct

Ser
485

gag
Glu

ccce
Pro

acg
Thr

cga
Arg

cag

aag
Lys

aag
Lys

cac
His

aag
Lys
390

gtg
Val

tac
Tyr

aat
Asn

€gg
Arg

acc
Thr
470

gag
Glu

gtg
Val

agc
Ser

gat
Asp

gaa
Glu
550

cccC

cgg
Arg

atc
Ile

att
Ile
375

aaa
Lys

tcc
Ser

ctc
Leu

ggc
Gly

caa
Gln
455

gac

Asp

cag
Gln

cag
Gln

ttg
Leu

aac
Asn
535

atc
Ile

gtc

aaa
Lys

cgg
Arg
360

gta
Val

atg
Met

ctg
Leu

tgc
Cys

tgt
Cys
440

gaa

Glu

ttt
Phe

gtg
Val

aag
Lys

gga
Gly
520

atc
Ile

tcc
Ser

tac

aaa
Lys
345

gaa
Glu

ata
Ile

gaa
Glu

gta
Val

acc
Thr
425

cat

His

gga
Gly

gac
Asp

cag
Gln

ggc
Gly
505

gac
Asp

agc
Ser

aac
Asn

cccC

330

ctg
Leu

gag
Glu

aag
Lys

ctg
Leu

gat
Asp
410

gac

Asp

ggt
Gly

agc
Ser

aac
Asn

ggt
Gly
490

cgc
Arg

ctc
Leu

ttc
Phe

ctg
Leu

atg

gaa
Glu

tgg
Trp

gag
Glu

aag
Lys
395

ggce
Gly

gtg
Val

cca
Pro

gag
Glu

atc
Ile
475

gcc

Ala

tac
Tyr

atg
Met

atg
Met

ctg
Leu
555

agc

aat
Asn

aac
Asn

tct
Ser
380

ctc
Leu

tac
Tyr

gcc
Ala

atc
Ile

gag
Glu
460

ctc
Leu

cag
Gln

agt
Ser

agc
Ser

cta
Leu
540

gtg
Val

cag

aaa
Lys

aat
Asn
365

gtg
Val

tct
Ser

ttc
Phe

cce
Pro

tgt
Cys
445

gg9g
Gly

atg
Met

aag
Lys

ctg
Leu

cac
His
525

aaa
Lys

gct
Ala

ctg

cac
His
350

ttt
Phe

gtc
Val

tcc
Ser

cgg
Arg

ccg
Pro
430

aca

Thr

atg
Met

acc
Thr

cag
Gln

cac
His
510

ctc
Leu

cgc
Arg

act
Thr

agt

1299

1347

1395

1443

1491

1539

1587

1635

1683

1731

1779

1827

1875

1923

1971



Lys

ttc
Phe
575

aga
Arg

gat
Asp

gtc
Val

gcc
Ala

ggc
Gly
655

gaa
Glu

acc
Thr

agc
Ser

aac
Asn

atc
Ile
735

gaa
Glu

tcc
Ser

ctc
Leu

Lys
560

gat
Asp

ggc
Gly

gac
Asp

tta
Leu

agc
Ser
640

gtc
Val

999
Gly

aca
Thr

tac
Tyr

ctc
Leu
720

aag

Lys

tgc
Cys

aag
Lys

tgg
Trp

Ala

€gg
Arg

acg
Thr

gaa
Glu

gac
Asp
625

atg
Met

tgt
Cys

ggt
Gly

cca
Pro

ttg
Leu
705

ctc
Leu

ctc
Leu

att
Ile

aac
Asn

gaa
Glu
785

Gln

atc
Ile

aga
Arg

gga
Gly
610

ccce
Pro

atg
Met

gtc
Val

cct
Pro

tgg
Trp
690

gag
Glu

ctg
Leu

agt
Ser

gaa
Glu

ctg
Leu
770

atc
Ile

Glu

ctc
Leu

aca
Thr
595

act
Thr

agc
Ser

aga
Arg

cgc
Arg

ctg
Leu
675

aaa
Lys

gat
Asp

gcc
Ala

gac
Asp

cga
Arg
755

agt

Ser

tgc
Cys

Trp

aag
Lys
580

cac
His

tct
Ser

cac
His

cag
Gln

gac
Asp
660

gat
Asp

ttc
Phe

aaa
Lys

cgt
Arg

ccc
Pro
740

atc

Ile

gtg
Val

tac
Tyr

Gln
565

aag
Lys

atc
Ile

gaa
Glu

agg
Arg

gtc
Val
645

gtg
Val

ctc
Leu

aaa
Lys

gac
Asp

gag
Glu
725

ggc
Gly

cca
Pro

gct
Ala

aat
Asn

Pro

gat
Asp

tat
Tyr

gag
Glu

gat
Asp
630

tcc
Ser

gag
Glu

ttc
Phe

gtt
Val

ctg
Leu
710

ggc
Gly

atc
Ile

tgg
Trp

gct
Ala

ggce
Gly
790

Val

ctg
Leu

tct
Ser

aag
Lys
615

att
Ile

cac
His

aat
Asn

atg
Met

gcc
Ala
695

gtc
Val

atc
Ile

ccc
Pro

att
Ile

gac
Asp
775

gag
Glu

Tyr

gtg
Val

999
Gly
600

aag
Lys

tcc
Ser

aaa
Lys

atc
Ile

cac
His
680

aaa
Lys

cat
His

gac
Asp

att
Ile

gct
Ala
760

aag

Lys

atc
Ile

Pro

cag
Gln
585

acc
Thr

ata
Ile

ctg
Leu

cac
His

atg
Met
665

cgg
Arg

cag
Gln

gga
Gly

agt
Ser

acg
Thr
745

cct

Pro

tgg
Trp

ccce
Pro

Met
570

ggc
Gly

ctg
Leu

aaa
Lys

gcc
Ala

atc
Ile
650

gtg
Val

aaa
Lys

ctg
Leu

aat
Asn

gag
Glu
730

gtg
Val

gag
Glu

agc
Ser

ttg
Leu

Ser

gag
Glu

atg
Met

gtg
Val

ttc
Phe
635

gtg
Val

gaa
Glu

agce
Ser

gcc
Ala

gtg
Val
715

tgt
Cys

ctg
Leu

tgt
Cys

ttt
Phe

aaa
Lys
795

Gln

cac
His

gat
Asp

atc
Ile
620

ttc
Phe

tac
Tyr

gag
Glu

gat
Asp

agt
Ser
700

tgt
Cys

ggc
Gly

tct
Ser

gtt
Val

gga
Gly
780

gac
Asp

Leu

ctt
Leu

tac
Tyr
605

ctc
Leu

gag
Glu

ctc
Leu

ttt
Phe

gtc
Val
685

gcc
Ala

act
Thr

cca
Pro

agg
Arg

gag
Glu
765

acc
Thr

aag
Lys

Ser

gg99
Gly
590

aag
Lys

aaa
Lys

gca
Ala

tat
Tyr

gtg
Val
670

ctt
Leu

ctg
Leu

aaa
Lys

ttc
Phe

caa
Gln
750

gac
Asp

acg
Thr

acg
Thr

2019

2067

2115

2163

2211

2259

2307

2355

2403

2451

2499

2547

2595

2643



ctg
Leu

cca
Pro
815

gac
Asp

aag
Lys

act
Thr

cgt
Arg

gac
Asp
895

aag
Lys

gag
Glu

atc
Ile

ctg
Leu

ata
Ile
975

atg
Met

aga
Arg

ttc
Phe

att
Ile
800

tca
Ser

ccc
Pro

ctt
Leu

gaa
Glu

gac
Asp
880

ccc
Pro

cct
Pro

atc
Ile

tgc
Cys

cct
Pro
960

aac
Asn

gac
Asp

aat
Asn

ggt
Gly

gag
Glu

tgt
Cys

aat
Asn

gaa
Glu

gtg
Val
865

ttg
Leu

gaa
Glu

gag
Glu

tta
Leu

aca
Thr
945

tcg

Ser

ctc
Leu

tat
Tyr

gtc
Val

tta
Leu

aaa gag
Lys Glu

aag gag
Lys Glu

cag agg
Gln Arg
835

gag cag
Glu Gln
850

gac ccc
Asp Pro

gga gag
Gly Glu

ggg gac
Gly Asp

agt gga
Ser Gly
915

agg aac
Arg Asn
930

gaa gac
Glu Asp

gga agc
Gly Ser

aaa cag
Lys Gln

ttg ggt
Leu Gly
995

ctt gtt
Leu Val
1010

acc aaa
Thr Lys
1025

aga
Arg

ctg
Leu
820

cct
Pro

aat
Asn

aca
Thr

ggc
Gly

aat
Asn
900

ggt
Gly

ctc
Leu

gga
Gly

ctt
Leu

cag
Gln
980

tct

Ser

gag
Glu

gca
Ala

ttc
Phe
805

gct
Ala

ttc
Phe

cca
Pro

cat
His

cac
His
885

aca
Thr

aac
Asn

tat
Tyr

gga
Gly

aag
Lys
965

cta

Leu

cgg
Arg

agt
Ser

att
Ile

tat
Tyr

gac
Asp

ttc
Phe

gat
Asp

ttt
Phe
870

ttt
Phe

ggg
Gly

cac
His

cat
His

aat
Asn
950

gaa
Glu

aaa
Lys

caa
Gln

gaa
Glu

gaa
Glu

gaa agc cgg tgc agg
Glu Ser Arg Cys Arg
810

ctc atg acc cgc tgc
Leu Met Thr Arg Cys
825

cga gcc atc atg aga
Arg Ala Ile Met Arg
840

att gtt tca gaa aaa
Ile Val Ser Glu Lys
855

gaa aag cgc ttc cta
Glu Lys Arg Phe Leu
875

ggg aag gtt gag ctc
Gly Lys Val Glu Leu
890

gag cag gtg gct gtt
Glu Gln Val Ala Val
905

ata gct gat ctg aaa
Ile Ala Asp Leu Lys
920

gag aac att gtg aag
Glu Asn Ile Val Lys
935

ggt att aag ctc atc
Gly Ile Lys Leu Ile
955

tat ctt cca aag aat
Tyr Leu Pro Lys Asn
970

tat gcc gtt cag att
Tyr Ala Val Gln Ile
985

tac gtt cac cgg gac ttg gca
Tyr Val His Arg Asp Leu Ala

1000

cca gtg aca
Pro Val Thr

atg aac tat
Met Asn Tyr
830

gac att aat
Asp Ile Asn
845

aaa cca gca
Lys Pro Ala
860

aag agg atc
Lys Arg Ile

tgc agg tat
Cys Arg Tyr

aaa tct ctg
Lys Ser Leu
3810

aag gaa atc
Lys Glu Ile
925

tac aaa gga
Tyr Lys Gly
940

atg gaa ttt
Met Glu Phe

aag aac aaa
Lys Asn Lys

tgt aag ggg
Cys Lys Gly
990

1005

cac caa gtg aaa att gga gac
His Gln Val Lys Ile Gly Asp

1015

1020

acc gat aag gag tat tac acc
Thr Asp Lys Glu Tyr Tyr Thr

1030

1035

gca
Ala

2691

2739

2787

2835

2883

2931

2979

3027

3075

3123

3171

3219

3267

3312

3357



gtc
Val

aag
Lys

gat
Asp

tta
Leu

tgt
Cys

atg
Met

ttt
Phe

gtc
Val

gga
Gly

tct
Ser

agt
Ser

cccC
Pro

atg
Met

ggce
Gly

cag
Gln

aaa
Lys

cgc
Arg

ctg
Leu

ctt
Leu

atg
Met

agg
Arg

ttt
Phe

aac
Asn

cag
Gln
gaagcatgaa
caagtcattt
aactcatact
gacttcctct
tgaaagcact
tcaccatcac
atatctgaag
ttaatcatag
actagaccat
aatgactgta
gttcctttgg
gctgtggaat

ttcctaagca

gac
Asp
1040

cgg
Arg

tct
Ser

caa
Gln
1055

act
Thr
1070

ctg
Leu

atg
Met
1085

gct
Ala

aca
Thr
1100

gtc
Val

ccg
Pro
1115

tgc
Cys

aaa
Lys
1130

tgc
Cys

ctt
Leu
1145

att

Ile

taacatttaa
tttaaaaatt
tcagtacata
ttaaatttgg
taagcactcc
aactgcatta
atgattgcectt
ataaagaaag
gcattcttaa
ttctctcacc
gtgatcacta
agataatttg

gtataccttt

cct
Pro

gac
Asp

agc
Ser

ttt
Phe

tat
Tyr

aaa
Lys

cat
His

ctg
Leu

gag
Glu

ttc
Phe

ttg
Leu

ctg
Leu

ctt
Leu

aca
Thr

aga
Arg

cct
Pro

cca
Pro

aac
Asn

ttc
Phe

tgg
Trp

gaa
Glu

ttt
Phe

gaa
Glu

gga
Gly
attccacaga
tctaatgaaa
tacatgtata
taccagtaac
tccttgtgga
ccaaaagggg
ttccectgetg
attgatggac
aatattagat
agtaggactt
gcacccattt
ctgcatgtta

aatcagaact

ttt
Phe

gtg
Val
1045

att
Ile
1060

gcc
Ala

act
Thr

ctg
Leu
1075

aaa
Lys
1090

atg
Met

aat
Asn

gtg
Val
1105

cca
Pro

tgt
Cys
1120

cca
Pro

caa
Gln
1135

gaa
Glu
1150

gca
Ala
ttatcaagtc
gaagtttgtg
aggcacactg
ttagtgacac
aagaatatac
atttttgaaa
ccagctgatc
ttagccctca
accaggtagt
aaactttgtt
ttgagaaagc
attctcaaga

cattcccaga

tgg
Trp

tct
Ser

tac
Tyr

ata
Ile

acg
Thr

gat
Asp

tcc
Ser

ctt
Leu

tat
Tyr

gct
Ala

gac
Asp

gtc
Val

tgt
Cys

gat
Asp

cca
Pro

ggce
Gly

tta
Leu

aaa
Lys

gtt
Val

gag
Glu

aat
Asn

cgg
Arg

tta
Leu

aaa

Lys

cttctcctge
ttctgtccaa
tagtgcttaa
ataatgacaa
caccatttca
acgaggagtt
tgaaatgttt
aatttcagta
atatattgtt
tctccagtgg
tggttctaca
actaagcctg

acctggatgc

cca
Pro
1050

gaa
Glu

tct
Ser

tgg
Trp
1065

tca
Ser
1080

gat
Asp

cat
His

acc
Thr
1095

gaa
Glu
1110

gga
Gly

tat
Tyxr
1125

caa
Gln

aca
Thr
1140

agc
Ser

taa

aacaaatgcc
aaagtcactg
tatgtgtaag
ccaaaatatt
tctggctagt
gaccaaaata
tgctggcaca
tctatacagt
tctgtacaaa
cttagctcct
tggggggata
tgccagtgcet

tattacacat

3402

3447

3492

3537

3582

3627

3672

3714

3774

3834

3894

3954

4014

4074

4134

4194

4254

4314

4374

4434

4494



gcttttaaga
ccagcactgg
cttagagggt
atcatcaccc
tccactagac
tgattcaatg
ctgtttagta
ttcagtggca
ctgtgtcaaa
actaaagact
<210> 2
<211> 1154
<212> PRT
<213> Homo
<400> 2
Met Gln Tyr

1

Ala Lys Met

Glu Pro Gly

35

Leu
50

Arg Gly

Ala
65

Gln Ala

Tyr Asp Glu

Val Asp Asp

Phe Thr Asn

115

aacgtcaatg
ttttgaatgc
ttccatactt
tgtggtgcaa
agttttcagt
tgaacgatta
ttcgtttgat
gcaatgaagt
cctgtggcca

ttacatgca

sapiens

Leu Asn Il

Arg Ser Se

Val Glu Va

Gl

Ser

Il
70

Cys Arg

Thr
85

Asn

Lys Met Se

100

Trp His Gl

Lys

tatatccttt
tgtatgcaac
accaccgatc
cacttgaaag
ttgcttggag
cggtctttat
attgttactt
tgccatttaa

ctctatatgc

e Lys Glu

r Lys Lys

1l Ile Phe

40

u Tyr Thr

55

e Ser Pro

Leu Trp

r Leu Arg

Thr Asn

120

Y

tataactcta
cagtctgaat
tacaagggtt
acccggctag
gtagctgggt
gaccaagagt
ttcacctgtt
atttgttcat

actttgttta

Asp Cys Asn

10

Thr
25

Glu Val

Tyr Leu Ser

Ala Glu Glu

His
75

Leu Cys

Ala
90

Tyr Pro

Leu His

105

Tyr

Asp Asn Glu

ccactttggg
accacatacg
gatccctgtt
aggcactatg
aatcaaaaat
ctgaaaatct
gagcccaaat
agcctacatc

ctctttatac

Ala Met Ala

Glu
30

Asn Leu

Asp Arg Glu

45

Leu Ile

60

Cys

Asn Leu Phe

Asn Arg Thr

Arg Met Arg

110

Gln Ser Val

125

gcaagctatt
ctgcactgtt
tttaccatca
gacttcagga
gtttagtcat
ttttgttatg
tcaggattgg
accaaggtct

aaataaatat

Phe
15

Cys

Ala Pro

Pro Leu

Arg Ala

Ala Leu

80

Ile
95

Thr
Phe

Tyr

Trp Arg

4554

4614

4674

4734

4794

4854

4914

4974

5034

5053



His

Asp

145

Gln

Lys

Ala

Pro

Leu

225

Asn

Cys

Thr

Ser

Asn

305

Leu

Glu

Asp

Ser

130

Ala

Gly

Thr

Val

Glu

210

Asn

Asn

Asp

Leu

Met

290

Asp

Gly

Lys

Glu

Pro

Thr

Gln

Glu

Leu

195

Leu

Lys

Val

Ser

Glu

275

Leu

Gly

Ile

Asn

Glu
355

Lys

Pro

Tyr

Gln

180

Ala

Pro

Ser

Phe

Ser

260

Thr

Leu

Gly

Gln

Lys

340

Lys

Lys

Leu

Asp

165

Asp

Ile

Lys

Ile

Lys

245

Val

Leu

Ile

Asn

Trp

325

Leu

Asn

Gln

Leu

150

Leu

Gly

Ser

Asp

Arg

230

Asp

Ser

Thr

Ser

Val

310

Arg

Lys

Lys

Lys

135

Asp

Val

His

His

Ile

215

Gln

Phe

Thr

Lys

Ser

295

Leu

His

Arg

Ile

Asn

Ala

Lys

Asp

Tyr

200

Ser

Arg

Leu

His

His

280

Glu

Tyr

Lys

Lys

Arg
360

Gly

Ser

Cys

Ile

185

Ala

Tyr

Asn

Lys

Asp

265

Tyr

Asn

Tyr

Pro

Lys

345

Glu

Tyr

Ser

Leu

170

Glu

Met

Lys

Leu

Glu

250

Leu

Gly

Glu

Glu

Asn

330

Leu

Glu

Glu

Leu

155

Ala

Asn

Met

Arg

Leu

235

Phe

Lys

Ala

Met

Val

315

Val

Glu

Trp

Lys

140

Glu

Pro

Glu

Lys

Tyr

220

Thr

Asn

Val

Glu

Asn

300

Met

Val

Asn

Asn

Lys

Tyr

Ile

Cys

Lys

205

Ile

Arg

Asn

Lys

Ile

285

Trp

Val

Ser

Lys

Asn
365

Lys

Leu

Arg

Leu

190

Met

Pro

Met

Lys

Tyr

270

Phe

Phe

Thr

Val

His

350

Phe

Ile

Phe

Asp

175

Gly

Gln

Glu

Arg

Thr

255

Leu

Glu

His

Gly

Glu

335

Lys

Ser

Pro

Ala

160

Pro

Met

Leu

Thr

Ile

240

Ile

Ala

Thr

Ser

Asn

320

Lys

Lys

Tyr



Phe

Asn

385

Glu

Ala

Val

Ala

Leu

465

Cys

Asn

Asp

Gln

Gln

545

Ala

Arg

Thr

Pro

370

Lys

Ala

Asp

His

Ile

450

Arg

Phe

Phe

Arg

Ile

530

Pro

Gln

Ile

Arg

Glu

Gln

Leu

Ala

Asn

435

Asn

Trp

Glu

Gln

Ser

515

Leu

Lys

Glu

Leu

Thr

Ile

Asp

Ser

His

420

Ile

Lys

Ser

Lys

Ile

500

Phe

Arg

Pro

Trp

Lys

580

His

Thr

Asn

Phe

405

His

Gln

Leu

Cys

Ser

485

Glu

Pro

Thr

Arg

Gln

565

Lys

Ile

His

Lys

390

Val

Tyr

Asn

Arg

Thr

470

Glu

Val

Ser

Asp

Glu

550

Pro

Asp

Tyr

Ile

375

Lys

Ser

Leu

Gly

Gln

455

Asp

Gln

Gln

Leu

Asn

535

Ile

Val

Leu

Ser

Val

Met

Leu

Cys

Cys

440

Glu

Phe

Val

Lys

Gly

520

Ile

Ser

Tyr

Val

Gly

Ile

Glu

Val

Thr

425

His

Gly

Asp

Gln

Gly

505

Asp

Ser

Asn

Pro

Gln

585

Thr

Lys

Leu

Asp

410

Asp

Gly

Ser

Asn

Gly

490

Arg

Leu

Phe

Leu

Met

570

Gly

Leu

Glu

Lys

395

Gly

Val

Pro

Glu

Ile

475

Ala

Tyr

Met

Met

Leu

555

Ser

Glu

Met

Ser

380

Leu

Tyr

Ala

Ile

Glu

460

Leu

Gln

Ser

Ser

Leu

540

Val

Gln

His

Asp

Val

Ser

Phe

Pro

Cys

445

Gly

Met

Lys

Leu

His

525

Lys

Ala

Leu

Leu

Tyr

Val

Ser

Arg

Pro

430

Thr

Met

Thr

Gln

His

510

Leu

Arg

Thr

Ser

Gly

590

Lys

Ser

His

Leu

415

Leu

Glu

Tyr

Val

Phe

495

Gly

Lys

Cys

Lys

Phe

575

Arg

Asp

Ile

Glu

400

Thr

Ile

Tyr

Val

Thr

480

Lys

Ser

Lys

Cys

Lys

560

Asp

Gly

Asp



Glu

Asp

625

Met

Cys

Gly

Pro

Leu

705

Leu

Leu

Ile

Asn

Glu

785

Glu

Cys

Gly

610

Pro

Met

Val

Pro

Trp

690

Glu

Leu

Ser

Glu

Leu

770

Ile

Lys

Lys

595

Thr

Ser

Arg

Arg

Leu

675

Lys

Asp

Ala

Asp

Arg

755

Ser

Cys

Glu

Glu

Ser

His

Gln

Asp

660

Asp

Phe

Lys

Arg

Pro

740

Ile

Val

Tyr

Arg

Leu
820

Glu

Arg

Val

645

Val

Leu

Lys

Asp

Glu

725

Gly

Pro

Ala

Asn

Phe

805

Ala

Glu

Asp

630

Ser

Glu

Phe

Val

Leu

710

Gly

Ile

Trp

Ala

Gly

790

Tyr

Asp

Lys

615

Ile

His

Asn

Met

Ala

695

Val

Ile

Pro

Ile

Asp

775

Glu

Glu

Leu

600

Lys

Ser

Lys

Ile

His

680

Lys

His

Asp

Ile

Ala

760

Lys

Ile

Ser

Met

Ile

Leu

His

Met

665

Arg

Gln

Gly

Ser

Thr

745

Pro

Trp

Pro

Arg

Thr
825

10

Lys

Ala

Ile

650

Val

Lys

Leu

Asn

Glu

730

Val

Glu

Ser

Leu

Cys

810

Arg

Val

Phe

635

Val

Glu

Ser

Ala

Val

715

Cys

Leu

Cys

Phe

Lys

795

Arg

Cys

Ile

620

Phe

Tyr

Glu

Asp

Ser

700

Cys

Gly

Ser

Val

Gly

780

Asp

Pro

Met

605

Leu

Glu

Leu

Phe

Val

685

Ala

Thr

Pro

Arg

Glu

765

Thr

Lys

Val

Asn

Lys

Ala

Tyr

Val

670

Leu

Leu

Lys

Phe

Gln

750

Asp

Thr

Thr

Thr

Tyx
830

Val

Ala

Gly

655

Glu

Thr

Ser

Asn

Ile

735

Glu

Ser

Leu

Leu

Pro

815

Asp

Leu

Ser

640

Val

Gly

Thr

Tyr

Leu

720

Lys

Cys

Lys

Trp

Ile

800

Ser

Pro
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Asn Gln Arg Pro Phe Phe Arg Ala Ile Met Arg Asp Ile Asn Lys Leu
835 840 845

Glu Glu Gln Asn Pro Asp Ile Val Ser Glu Lys Lys Pro Ala Thr Glu
850 855 860

Val Asp Pro Thr His Phe Glu Lys Arg Phe Leu Lys Arg Ile Arg Asp
865 870 875 880

Leu Gly Glu Gly His Phe Gly Lys Val Glu Leu Cys Arg Tyr Asp Pro
885 890 895

Glu Gly Asp Asn Thr Gly Glu Gln Val Ala Val Lys Ser Leu Lys Pro
900 905 910

Glu Ser Gly Gly Asn His Ile Ala Asp Leu Lys Lys Glu Ile Glu Ile
915 920 925

Leu Arg Asn Leu Tyr His Glu Asn Ile Val Lys Tyr Lys Gly Ile Cys
930 935 940

Thr Glu Asp Gly Gly Asn Gly Ile Lys Leu Ile Met Glu Phe Leu Pro
945 950 955 960

Ser Gly Ser Leu Lys Glu Tyr Leu Pro Lys Asn Lys Asn Lys Ile Asn
965 970 975

Leu Lys Gln Gln Leu Lys Tyr Ala Val Gln Ile Cys Lys Gly Met Asp
980 985 990

Tyr Leu Gly Ser Arg Gln Tyr Val His Arg Asp Leu Ala Ala Arxrg Asn
995 1000 1005

Val Leu Val Glu Ser Glu His Gln Val Lys Ile Gly Asp Phe Gly
1010 1015 1020

Leu Thr Lys Ala Ile Glu Thr Asp Lys Glu Tyr Tyr Thr Val Lys
1025 1030 1035

Asp Asp Arg Asp Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys Leu
1040 1045 1050

Met Gln Ser Lys Phe Tyr Ile Ala Ser Asp Val Trp Ser Phe Gly
1055 1060 1065



Val

Pro

Met

Leu

Arg

Asn

Thr
1070

Met
1085

Thr
1100

Pro
1115

Lys
1130

Leu
1145

<210> 3
<211> 1
<212> P
<213> H

<400> 3

Leu

Ala

Val

Cys

Cys

Ile

154
RT
omo

Met Gln Tyr

1

Ala

Glu

Arg

Ala

65

Tyr

Val

Lys

Pro

Leu

50

Gln

Asp

Asp

Met

Gly

35

Gly

Ala

Glu

Asp

His

Leu

Thr

Pro

Trp

Glu

sapi

Leu

Arg

Val

Ser

Cys

Asn

Lys
100

Glu

Phe

Arg

Pro

Glu

Gly

ens

Asn

Ser

Glu

Gly

Arg

Thr

85

Met

Leu

Leu

Leu

Asn

Phe

Phe

Ile

Ser

Val

Glu

Ile

70

Lys

Ser

Leu
1075

Lys
1090

Val
1105

Cys
1120

Gln
1135

Glu
1150

Lys Glu

Lys Lys

Ile Phe

40

Tyr Thr

55

Ser Pro

Leu Trp

Leu Arg

Thr

Met

Asn

Pro

Pro

Ala

Asp

Thr

25

Tyr

Ala

Leu

Tyr

Leu

12

Tyxr

Ile

Thr

Asp

Ser

Leu

105

Cys

10

Glu

Leu

Glu

Cys

Ala

90

His

Cys

Gly

Leu

Glu

Asn

Leu

Asn

Val

Ser

Glu

His

75

Pro

Tyr

Asp

Pro

Lys

Val

Arg

Lys

Ser
1080

Thx
1095

Glu
1110

Tyr
1125

Thr
1140

Ala Met

Asn Leu

Asp Arg

45

Leu Cys

60

Asn Leu

Asn Arg

Arg Met

Asp

His

Gly

Gln

Ser

Ala

Glu

30

Glu

Ile

Phe

Thr

Arg
110

Ser

Gly

Lys

Leu

Phe

Phe

15

Ala

Pro

Arg

Ala

Ile

95

Phe

Ser

Gln

Arg

Met

Gln

Cys

Pro

Leu

Ala

Leu

80

Thr

Tyr



Phe

His

Asp

145

Gln

Lys

Ala

Pro

Leu

225

Asn

Cys

Thr

Ser

Asn

305

Leu

Glu

Thr

Ser

130

Ala

Gly

Thr

val

Glu

210

Asn

Asn

Asp

Leu

Met

290

Asp

Gly

Lys

Asn

115

Pro

Thr

Gln

Glu

Leu

195

Leu

Lys

Val

Ser

Glu

275

Leu

Gly

Ile

Asn

Trp

Lys

Pro

Tyr

Gln

180

Ala

Pro

Ser

Phe

Ser

260

Thr

Leu

Gly

Gln

Lys
340

His

Lys

Leu

Asp

165

Asp

Ile

Lys

Ile

Lys

245

Val

Leu

Ile

Asn

Trp

325

Leu

Gly

Gln

Leu

150

Leu

Gly

Ser

Asp

Arg

230

Asp

Ser

Thr

Ser

Val

310

Arg

Lys

Thr

Lys

135

Asp

Val

His

His

Ile

215

Gln

Phe

Thr

Lys

Ser

295

Leu

His

Arg

Asn

120

Asn

Ala

Lys

Asp

Tyr

200

Ser

Arg

Leu

His

His

280

Glu

Tyr

Lys

Lys

Asp

Gly

Ser

Cys

Ile

185

Ala

Tyr

Asn

Lys

Asp

265

Tyr

Asn

Tyr

Pro

Lys
345

13

Asn

Tyr

Ser

Leu

170

Glu

Met

Lys

Leu

Glu

250

Leu

Gly

Glu

Glu

Asn

330

Leu

Glu

Glu

Leu

155

Ala

Asn

Met

Arg

Leu

235

Phe

Lys

Ala

Met

Val

315

Val

Glu

Gln

Lys

140

Glu

Pro

Glu

Lys

Tyr

220

Thr

Asn

Val

Glu

Asn

300

Met

Val

Asn

Ser

125

Lys

Tyr

Ile

Cys

Lys

205

Ile

Arg

Asn

Lys

Ile

285

Trp

Val

Ser

Lys

Val

Lys

Leu

Arg

Leu

190

Met

Pro

Met

Lys

Tyr

270

Phe

Phe

Thr

Val

Asp
350

Trp

Ile

Phe

Asp

175

Gly

Gln

Glu

Arg

Thr

255

Leu

Glu

His

Gly

Glu

335

Lys

Axrg

Pro

Ala

160

Pro

Met

Leu

Thr

Ile

240

Ile

Ala

Thr

Ser

Asn

320

Lys

Lys



Asp

Phe

Asn

385

Glu

Ala

Val

Ala

Leu

465

Cys

Asn

Asp

Gln

Gln

545

Ala

Arg

Glu

Pro

370

Lys

Ala

Asp

His

Ile

450

Arg

Phe

Phe

Arg

Ile

530

Pro

Gln

Ile

Glu

355

Glu

Gln

Leu

Ala

Asn

435

Asn

Trp

Glu

Gln

Ser

515

Leu

Lys

Glu

Leu

Lys

Ile

Asp

Ser

His

420

Ile

Lys

Ser

Lys

Ile

500

Phe

Arg

Pro

Trp

Lys

Asn

Thr

Asn

Phe

405

His

Gln

Leu

Cys

Ser

485

Glu

Pro

Thr

Arg

Gln

565

Lys

Lys

His

Lys

390

Val

Tyr

Asn

Arg

Thr

470

Glu

Val

Ser

Asp

Glu

550

Pro

Asp

Ile

Ile

375

Lys

Ser

Leu

Gly

Gln

455

Asp

Gln

Gln

Leu

Asn

535

Ile

Val

Leu

Arg

360

Val

Met

Leu

Cys

Cys

440

Glu

Phe

Val

Lys

Gly

520

Ile

Ser

Tyr

Val

Glu

Ile

Glu

Val

Thr

425

His

Gly

Asp

Gln

Gly

505

Asp

Ser

Asn

Pro

Gln

14

Glu

Lys

Leu

Asp

410

Asp

Gly

Ser

Asn

Gly

490

Arg

Leu

Phe

Leu

Met

570

Gly

Trp

Glu

Lys

395

Gly

Val

Pro

Glu

Ile

475

Ala

Tyr

Met

Met

Leu

555

Ser

Glu

Asn

Ser

380

Leu

Tyr

Ala

Ile

Glu

460

Leu

Gln

Ser

Ser

Leu

540

Val

Gln

His

Asn Phe
365

vVal Vval

Ser Ser

Phe Arg

Pro Pro

430

Cys Thr

445

Gly Met

Met Thr

Lys Gln

Leu His
510

His Leu

525

Lys Arg

Ala Thr

Leu Ser

Leu Gly

Ser

Ser

His

Leu

415

Leu

Glu

Tyr

Val

Phe

495

Gly

Lys

Cys

Lys

Phe

575

Arg

Phe

Ile

Glu

400

Thr

Ile

Tyr

Val

Thr

480

Lys

Ser

Lys

Cys

Lys

560

Asp

Gly



Thr

Glu

Asp

625

Met

Cys

Gly

Pro

Leu

705

Leu

Leu

Ile

Asn

Glu

785

Glu

Arg

Gly

610

Pro

Met

Val

Pro

Trp

690

Glu

Leu

Ser

Glu

Leu

770

Ile

Lys

Thr

595

Thr

Ser

Arg

Arg

Leu

675

Lys

Asp

Ala

Asp

Arg

755

Ser

Cys

Glu

580

His

Ser

His

Gln

Asp

660

Asp

Phe

Lys

Arg

Pro

740

Ile

Val

Tyr

Arg

Ile

Glu

Arg

Val

645

Val

Leu

Lys

Asp

Glu

725

Gly

Pro

Ala

Asn

Phe
805

Tyr

Glu

Asp

630

Ser

Glu

Phe

Val

Leu

710

Gly

Ile

Trp

Ala

Gly

790

Tyxr

Ser

Lys

615

Ile

His

Asn

Met

Ala

695

Val

Ile

Pro

Ile

Asp

775

Glu

Glu

Gly

600

Lys

Ser

Lys

Ile

His

680

Lys

His

Asp

Ile

Ala

760

Lys

Ile

Ser

585

Thr

Ile

Leu

His

Met

665

Arg

Gln

Gly

Ser

Thr

745

Pro

Trp

Pro

Arg

15

Leu

Lys

Ala

Ile

650

Val

Lys

Leu

Asn

Glu

730

Val

Glu

Ser

Leu

Cys
810

Met

Val

Phe

635

Val

Glu

Ser

Ala

Val

715

Cys

Leu

Cys

Phe

Lys

795

Arg

Asp

Ile

620

Phe

Tyr

Glu

Asp

Ser

700

Cys

Gly

Ser

Val

Gly

780

Asp

Pro

Tyr

605

Leu

Glu

Leu

Phe

Val

685

Ala

Thr

Pro

Arg

Glu

765

Thr

Lys

Val

590

Lys

Lys

Ala

Tyr

Val

670

Leu

Leu

Lys

Phe

Gln

750

Asp

Thr

Thr

Thr

Asp

Val

Ala

Gly

655

Glu

Thr

Ser

Asn

Ile

735

Glu

Ser

Leu

Leu

Pro
815

Asp

Leu

Ser

640

Val

Gly

Thr

Tyr

Leu

720

Lys

Cys

Lys

Trp

Ile

800

Ser
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Cys Lys Glu Leu Ala Asp Leu Met Thr Arg Cys Met Asn Tyr Asp Pro
820 825 830

Asn Gln Arg Pro Phe Phe Arg Ala Ile Met Arg Asp Ile Asn Lys Leu
835 840 845

Glu Glu Gln Asn Pro Asp Ile Val Ser Arg Lys Lys Asn Gln Pro Thr
850 855 860

Glu Val Asp Pro Thr His Phe Glu Lys Arg Phe Leu Lys Arg Ile Arg
865 . 870 875 880

Asp Leu Gly Glu Gly His Phe Gly Lys Val Glu Leu Cys Arg Tyr Asp
885 890 895

Pro Glu Asp Asn Thr Gly Glu Gln Val Ala Val Lys Ser Leu Lys Pro
900 905 910

Glu Ser Gly Gly Asn His Ile Ala Asp Leu Lys Lys Glu Ile Glu Ile
915 920 925

Leu Arg Asn Leu Tyr His Glu Asn Ile Val Lys Tyr Lys Gly Ile Cys
930 935 940

Thr Glu Asp Gly Gly Asn Gly Ile Lys Leu Ile Met Glu Phe Leu Pro
945 950 955 960

Ser Gly Ser Leu Lys Glu Tyr Leu Pro Lys Asn Lys Asn Lys Ile Asn
965 970 975

Leu Lys Gln Gln Leu Lys Tyr Ala Val Gln Ile Cys Lys Gly Met Asp
980 985 990

Tyr Leu Gly Ser Arg Gln Tyr Val His Arg Asp Leu Ala Ala Arg Asn
995 1000 1005

val Leu Val Glu Ser Glu His Gln Val Lys Ile Gly Asp Phe Gly
1010 1015 1020

Leu Thr Lys Ala Ile Glu Thr Asp Lys Glu Tyr Tyr Thr Val Lys
1025 1030 1035

Asp Asp Arg Asp Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys Leu
1040 1045 1050



Met

Val

Pro

Met

Leu

Arg

Asn

Gln
1055

Thr
1070

Met
1085

Thr
1100

Pro
1115

Lys
1130

Leu
1145

Ser

Leu

Ala

Val

Cys

Cys

Ile

Lys

His

Leu

Thr

Pro

Trp

Glu

Phe

Glu

Phe

Arg

Pro

Glu

Gly

Tyr

Leu

Leu

Leu

Asn

Phe

Phe

Ile
1060

Leu
1075

Lys
1090

Val
1105

Cys
1120

Gln
1135

Glu
1150

Ala

Thr

Met

Asn

Pro

Pro

Ala
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Ser

Tyr

Ile

Thr

Asp

Ser

Leu

Asp

Cys

Gly

Leu

Glu

Asn

Leu

val

Asp

Pro

Lys

Val

Arg

Lys

Trp
1065

Ser
1080

Thr
1095

Glu
1110

Tyr
1125

Thr
1140

Ser

Asp

His

Gly

Gln

Ser

Phe

Ser

Gly

Lys

Leu

Phe

Gly

Ser

Gln

Arg

Met

Gln



