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000000 doe0DOCO0DOO0ODDODODOODODDODOODODDODOOODOODOODODOO
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O000ao OO00O00O00Oamyp mousel

O000ao OO0000O00amyp_rat]
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O00a 000000 amyp human(
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SEQUENCE LISTING

{1} GENERAL INFORMATION:

(i} APPLICANT:
(A} MAME: NOVO NORDISK A/S
(B} STREET: Novo Alle
{C} CITY: DK-2880 Bagsvaerd
{E} COUNTRY: Dermark
{F) POSTAL CQDE {ZIP}: DK-~2880
{3) TELEFHCONE: +45 44 44 88 B8
(H) TELEFAX: +45 44 49 32 56

{11}
(1i1)
{iv]

TITLE OF INVENTICN: a-amylase mutants
NUMBER OF SEQUENCES: 4¢€
COMPUTER READABLE FORM:

(A)
(B}
(cy
(e}

MEDIUM TYPE: Floppy disk

COMPUTER: IBM PC compatible

OPERATING SYSTEM: PC-DOS/MS~-DOS

SOFTWARE: PatentIn Release #1.0, Version #1.25 (EPO)

{2) INFORMATION FOR SEQ ID NO: 1:
SEQUENCE CHARACTERISTICS:

(i}

(1i}

(xi}

His

Leu

B30

Lys

Asp

&b

Thr

Ile

Gly

Gln

FPhe
145

(A)
(B}
{Ch
(o

LENGTH: 485 aminc acilds
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

MOLECULE TYPE: peptide
SEQUENCE DESCRIPTION: SEQ 1D NO: 1:

His

Fro

Lew

Gly

50

Leu

Arg

Gln

Thr

Glu

130

Pro

Bsn Gly Thr Asn Gly Thr Met Met Gln Tyr Phe Glu Trp Tyr

5 10 15

Asn Bsp Gly Asn His Trp Asn Arg Leu Arg Asp Asp Ala Ala

20 25 30

Lys Ser Lys Gly Ile Thr Ala Val Trp Ile Pro Pro Ala Trp

35 40 45

Thry Ser Gln Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr

55 60

Gly Glu Phe Asn Gln Lys Gly Thr Val Arg Thr Lys Tyr Gly

70 75 80

Asn Gln Leu Gln Rla Ala Val Thr Ser Leu Lys Asn Asn Gly

g5 90 35

Val Tyr Gly Asp Val Val Met Asn His Lys &ly Gly Ala Asp

100 105 1i¢

Glu Ile Val &sn Ala Val Glu Val Asn Arg Ser Asn Arg Asn

115 120 125

Thr Ser Gly Glu Tyr Ala Ile Glu Ala Trp Thr Lys Phe Asp

135 140

Gly Arg Gly Asn Asn His Ser Ser Phe Lys Trp Arg Trp Tyr
150 155 160
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His

Ile

Thr

Asp

Thr

225

Ile

Thr

Gly

Phe

Gly

305

His

Gly

Gly
Lys
385

Gln

Gln

Phe

Glu

His

210

Bsn

Lys

Gly

Ala

Asp

256

Tyr

Pro

Glu

Ala

Asp

370

Ile

His

Asn

Fro

Val
450

Rsp

Lys

Asn

185

Thr

Tyr

Lys

Ile

275

val

Ty

Thr

Ala

Leu

353

Tyz

Asp

Asp

Ser

Gly

435

Trp

Gly

Fhe

180

Gly

Glu

Leu

Ser

Pro

260

Glu

Pro

asp

Bis

Leu

340

Val

Tyr

Pro

Tyr

Ser

420

Gly

Arg

Thx

165

Arg

Asn

Val

Asn

Phe

245

Mat

Asn

Leu

Met

Rla

325

Glu

Leu

Gly

Leu

Phea

405

His

Asn

Asp

ABp

Gly

Tyr

Ile

Leuw

230

Thr

Phe

Tyr

His

Arg

310

val

Ser

Ile

Leu

390

Asp

Pro

Lys

Ile

Trp

Thr

bsp

Eis

215

Asp

Arg

Ala

Leu

Tyxr

295

Asn

Thr

Phe

Pra

375

Gln

His

Asn

Trp

Thr
455

asp Gln
Gly Lys
-185

Tyr Leu
200

Glu Len
Gly Phe
Asp Trp

Val Ala
265

Asn Lys
280

Asn Leu
Ilie Leu
Phe Val

¥al Gln
345

Glu Gln
360

Thr His
Rla Arg
Hié Asp

Sexr Gly
425

Met Tyx
440

Gly Asn

Ser

170

Ela

Meat

Arg

Aryg

Leu

250

Gliu

Thr

Tyx

Asn

Asp

330

Gln

Gln

Ile

410

Leu

Val

Arg

Arg

Trp

Tyxr

Asn

Ile

233

Thr

Fhe

Ser

Asn

Gly

315

Asn

Tre

Tyr

Val

Thr

395

Ile

Ala

Gly

Thr

37

Gln

Asp

Bla

Trp

220

Asp

His

Trp

Trp

Ala

300

sSer

His

FPhe

Fro

Fro

380

Fhe

Gly

Thr

Lys

Gly
460

Leu

Trp

Asp

205

Gly

Ala

val

Lys

Asn

285

Ser

Val

Asp

Lys

Ser

365

Ala

Ela

Trp

Ile

R8N

445

Thr

Gln

Glu

194

Val

Val

Val

Arg

Ran

210

His

Asn

Fal

Ser

Pro

350

Val

Met

Tyr

Thx

Met

430

Lys

Val

Asn

175

Val

Asp

Trp

Lys

Asn

255

Asp

sSer

Ser

Gln

Gln

335

Leu

Phe

Lys

Gly

Arg

415

Ser

Ala

Thr

Lys

Asp

Met

Tyr

His

240

Thr

Leu

Val

Gly

Lys

320

Pro

Ala

Tyr

Ser

Thr

400

Glu

Bsp

Gly

Ile
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(38)

JP 4426094 B2 2010.3.3

Asn Ala Asp Gly Trp Gly Asn Phe Ser Val BAsn Gly Gly Ser Val Ser

465

Val Trp Val Lys Gln

INFORMATION FOR SEQ ID NO: 2t

485

470

{i} SEQUENCE CHARACTERISTICS:

(ii}

{xi)

His

Leu

Asn

Lys

Asp

€5

Thx

val

Ala

Gln

Phe

145

His

Tle

Ser

Asp

Thr 2

(&} LENGTH:

{(By TYPE:
{C} STRANDEDNESS:

(D)

485 aminc acids
amino acid
single

TQPOLOGY: linear
MOLECULE TYPE: peptide
SEQUENRCE DESCRIPTION: SEQ ID NO: 2t

His Asn Gly Thr Asn Gly Thr Met Met

Fro

Leu

Gly

Leu

Arg

Gln

Thr

Glu

136

Pro

Phe

Tyr

Glu

His
210

Asn

Arg

35

Thr

Gly

Ser

Val

Glu

115

Tle

Gly

Lys
Asn
185

Pro

Thr

Asp

20

Asn

Ser

Glu

Gl

Tyx

100

Asn

Ser

Arg

Gly

Phe

180

Gly

Glu

Leu

3

Gly

BLg

Gln

Phe

Leu

g5

Gly

Val

Gly

Gly

Val

165

Arg

Asn

Val

Asn

Asn

Asn
70

Glu
Asp
Leu
Asp
Asn
150
Asp
Gly
Tyr

Val

Leu

His

Asp

55

Gln

Ser

Val

Ala

Tyr

135

Thr

Trp

Asp

Asp

Asn

215

Asp

Trp

Thr
40

Val G

Lys

Ala

Val
120
Thr

Tyr

Bso

Tyr
200

Glu

Gly

Asn
25

Ala

Gly

ile

Met

105

Glu

Ile

Ser

Gln

Lys

185

Leu

Leu

Phe

10

Ary

Ile

Tyr

Thr

His

90

AST

Val

Glu

Asp

Ser

170

Ala

Met

Arg

Arg

475

Gin

Leu

Trp

Gly

Val

Bla

Asn

Ala

Phe

155

Aryg

Trop

Tyr

Arg

Ile

Tyr

Arg

Tle

Ala

60

Arg

Leu

Lys

Frao

Trp

314G

Lys

Gin

Asp

Ala

Trp

220

Asp

Fhe

Asp

Lya

Gly

Asn

125

Thr

Trp

Phe

Trp

Asp

205

Gly

Ala

Glu

Asp

Pro

Asp

Lys

Asn

Gly

1140

Asn

Lys

Arg

Gln

Glua

194

Val

Glu

Val

480

Trp His

15

Ala Ser

Ala Trp

Leu Tyr

Tyr Gly

Rsn Gly

95

Ala Asp

Arg Asn

Phe ASsp

Trp Tyr

160

ARsn Arg

175

Val Asp

2sp Met

Trp Tyr

Lys His
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225

Ile

Thr

Gly

Phe

Gly

305

His

Gly

Lys

385

Gln

Gly

Gly

Gin

Asn

465

Ile

(2} THFORMATION FCR SEQ ID NO: 2:

Lys

Gly

Ala

Asp

23d

Asn

Pro

Glu

Ala

Asp

370

Ile

His

Asn

Fre

Val

456

Ala

Trp

Tyr

Lys

Leu

275

Tyr

Met

Ser

Leu

355

Tyr

Bsp

Asp

Thr

Gly

435

Trp

Asp

Val

Ser

Glu

260

Glu

Fro

Asp

His

Leu

340

Ile

Tyr

Pro

Tyr

Thr

420

Gly

His

Gly

Lys

Phe

245

Met

Asn

Leu

Met

Ela

325

Glu

Leu

Gly

Tle

Phe

405

His

Giu

Asp

Trp

Arg
485

230

Thr

FPhe

Ty

His

Ala

310

Val

Sexr

Thr

Ile

Leu

330

Asp

Pro

Lys

Ala
570

Arg

Ala

Leu

Tyr

285

Lys

Thr

Phe

Arg

Fro

375

Gliu

His

Asn

Trp

Thr

455

Asn

Asp

Val

Asn

280

Asn

Leu

Fhe

Val

Glu

360

Thr

Ala

His

Ser

Met

440

Gly

Pha

(i} SEQUENCE CHARRCTERISTICS:

(1} LENGTH: 514 amino acids
amino acid
single
linear

(B}
()
(Bl

TYPE:
STRANDEDNESS:
TOPOLOGY :
{(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Txp

Ala

265

Lys

Leu

Leu

val

Gln

345

Gln

His

Arg

Asn

Gly

425

Tyr

Asn

Ser

Leu

250

Glu

Thr

Tyr

Asn

Asp

330

Gly

Ser

Gln

Ile

410

val

Lys

val

(39)

235

Thr

Fhe

Asn

Asn

Gly

315

Asn

Trp

Tyr

Val

Asn

395

Ala

Gly

Pro

Asn
475

His

Trp

Trp

Ala

300

Thr

His

Phe

Pro

Pro

3840

Phe

Thr

Gln

Gly
460

Val

Lys

ASD

285

Ser

Val

bsp

Lys

Ser

365

Bla

Ala

Trp

Ile

Asn

445

Thr

Gly

Rrg

Asn

270

His

hsn

Val

Fro

350

Val

Met

Tyr

Thr

Met

430

Lys

val

Asn

255

Asp

sSerx

Ser

Gln

Phe

Lys

Gly

arg

415

Ser

Ala

Thr

Val

240

Ala

Leu

Val

Gly

Lys

320

Pro

Ala

Tyr

Rla

Thr

4040

Glu

Asp

Gly

Iie

Ser
480

JP 4426094 B2 2010.3.3

10

20

30

40



Pro

Leu

Gly

Leu

65

Lys

Gln

Thxr

Glu

Pro

145

Phe

Lys

hsn

Pro

Thr

225

Phe

Lys

Leu

Ala

Ala

Glu

Iile

130

Gly

Asp

Phe

Gly

Glua

210

Thr

Ser

Pra

His

Pro
290

Fro

Asp

Ser

35

Ser

Glu

Gln

Tyr

Trp

115

Ser

Arg

Gly

Arg

Asn

185

Val

Asn

Phe

Asn
275

Leu

Fhe

Gly

Leu

Fhe

Tyxy

Ala

100

Val

Gly

Gly

¥al

Gly

180

Tyr

Val

Ile

Phe

Phe

260

Tyr

His

Asn

Thr

Gly

Ser

Asn

Leu

85

Asp

Asp

Thr

Asn

Asp

165

Ile

Lsp

Thr

Asp

Pro

245

Thr

Iie

Asn

Gly

Lheu

Ile

Asp

Gln

7Q

Gln

Val

Ala

Tvx

Thr

150

Trp

Gly

Tyr

Glu

Gly

230

Asp

Val

Met

Lys

Thr

Trp

Thr

Val

35

Lys

Ala

Val

val

Gln

135

Tyr

Asp

Lys

Leu

Leu

215

Phe

Trp

Gly

Lys

Phe
245

Met

Thr

ala

40

Gly

Gly

1le

Phe

Glu

120

Ile

Ser

Glu

Met

200

Lys

Arg

Leu

Glu

Thr

280

Tyr

Met

Lys

Leu

Tyr

Bla

Gln

Asp

105

Val

Gln

Sar

Ser

Trp

185

Tyr

Ser

Lenu

Ser

Tyr

265

Asn

Thr

Gln

1a

Val

Trp

Gly

Val

Ala

30

His

Asn

Ala

Phe

Arg

170

Asp

Ala

Trp

Asp

BAsp

250

Trp

Gly

Ala

Tyr

Ala

Leu

Val

Arg

15

Ala

Pro

Trp

Lys

155

Lys

Trp

Asp

Ala

235

Val

Ser

Thr

Ser

(40)

Phe

Asn

Pro

Tyr

60

Thr

His

Gly

Ser

Thr

148

Trp

Leu

Glu

Leu

Lys

220

WVal

Arg

Met

Lys
300

Glu

Glu

Pro

45

Asp

Lys

Rla

Gly

Asp

125

Lys

Rrg

Ser

Val

Bsp

205

Trp

Ser

Asp

Ser
285

Trp

Ala

30

Ala

Leu

Tyr

Ala

Ala

1iqQ

Arg

EBhe

Trp

Axrg

Asp

190

Met

Tyr

His

Gln

Ile

274

Leu

Gly

Tyx

15

AsSn

Tyx

TYY

Gly

Gly

95

Asp

Asn

Asp

Tyr

Ile

175

Thr

Jite

Val

ll=

Thr

285

Asn

Phe

Gly

Asn

Lys

Asp

Thr

80

Met

Gln

Phe

His

160

Ty

Glu

His

Asn

Lys

240

Gly

Lys

Asp

Thr
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Phe
305

Met Thr Leu Met Thr Asn

310

Asp Axrg

Thr Ala Thr

325

Leu Phe V¥al Asp Asn

Ala Leu Gln Ser Val

340

Trp Asp Pro Trp

345

I1l= Leu Thr Gln Glua

385

Arg Gly

380

Tyr

Tyr Tyr Gly Ile Pro Gin

370

Tyr Asn Ile

375
Pra

Ile Ala

390

ASp Leu Leu

385

Arg Arg Asp

His
405

hsp Tyr Leu Asp Ser Asp Ile Ile
e Y

Thr Glu Pro ; Ser

420

Lys Gly Leu Ala

425
Gly Gly

Met Val

440

Ser
435

Lys Trp Tyxr Gly

Phe Tyr Thr

450

Asn Ser

455

Len Gly Arg

Phe
479

Asp
465

Gly Gly Glu Lys Vsl Asn

Val Thr Thr

48%

Pro g Lys ¥al Ser Thr

Arg Thr

500

Pro Trp asp Glu Phe Val Arg

505

Ala Trp

INFORMATICH FOR SEQ ID NO: 4:
{1} SEQUERCE CHARACTERISTICS:

{A) LENGTB: 483 amino acids
(B} TYPE: amino acid

(C} STRANDEDNESS: single
() TOPOLOGY: linear

{11} MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID HO:
Ala Asn Leu Asn Gly Thr Leu Met Gln
1 5

Asn Asp Gly Gln His Trp Arg Arg Leu

20 25

Glu His Gly Ile Thr Ala Val Trp

Thx

His

330

Fhe

Pro

Pro

Tyr

Gly

410

Ala

Lys

Asp

Ile
490

Trp

(41)

Leu
315
Asp

Lys

Ser

Ala
385

Trp

Leu

Gln

Thr

Gly

475

Ala

Thr

Met

Thr

Pro

Val

Leu

380

Tyr

Thr

Ile

His

Vval

460

Trg

Glu

Lys

Glu

Leu

Bhe

365

Lys

Gly

Arg

Thr

Ala

445

Thx

Val

Ser

Pra

Tyr Phe Glu Trp

10

Gln Asn Asp Ser Ala

Lie Pro Fro Ala Tyr

Lsp Gln

Pro Gly

335

Rla
350

Tyr

Tvr

Ser Lys

Thr Gln

Glu Gly

415

AsSp
430

Gly

Gly Lys

Ile Asn

Ser Val

Ile Thr

4385

Arg
510

Leu

Tyr Met

15

Tyr
30

Lys

Pro

320

Gln

Ala

Asp

Ile

His

400

Val

Pra

Val

Ser

Trp

480

Thr

val

Pro

Leu

Gly
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Thr

Gly

€5

Gly

Val

Glu

Ile

Gly

145

Asp

Fhe

Tyr

Ala

Leu

225

Leu

Phe

Tyr

His

BXg

305

Val

Ser

Ser

50

Glu

Glu

Tyr

Asp

Ser

130

Brg

Asp

Ala

210

Arg

Thr

Leu

Tyr

2580

Lys

Thr

Thr

25

Gln

Fhe

Leu

Gly

Val

113

Gly

Gly

Thr

Gly

Tyr
185

Asp

Val

Asn

275

Gln

Leu

Fhe

Val

Ala
His
Gln
Asp
160
Thr
Glu
Ser
Asp
Lys

180

Leu

Phe
Trp
Ala
260
Lys
Phe
Len
Val

Gln
340

Asp

Glin

Ser

B3

Val

Ala

His

Thr

Trp

185

Ala

Lys

Arg

Val

245

Glu

Thr

His

Asn

Asp

325

Thx

Val

Lys

70

Rla

Val

val

Leu

Tyxr

150

Asp

Trp

Tyr

Arg

Leu

230

Asn

Tyr

Asn

Rla

Gly

310

Asn

Trp

Gly

Gly

Iie

Ile

Glu

Ile

135

Ser

Glu

Asp

Ala

Trp

215

Azp

His

Trp

Ehe

Ala

285

Thr

His

Phe

40

Tyr

Thr

Lys

Asn

Val

120

Lys

Bsp

Ser

Trp

Asp

200

Gly

Ela

val

Gln

Asn

280

Ser

Val

Asp

Lys

Gly

Yal

Ser

His

105

Asp

Ala

Phe

Bry

Glu

185

Iie

Thr

Val

Arg

Asn

Za5

His

Thz

val

Thr

Fro
345

Ala

Arg

Leu

2Q

Lys

Pro

Trp

Lys

Lys

170

Val

BSD

Tre

Lys

Glu

250

ASp

Ser

Gln

Gln
330

Leu

Tyr

Thr

5

His

Gly

Ala

Thr

Trp

153

Leu

Ser

Tyr

His
235

Val

Lvs
315

Fro

Ala

(42)

Ser

Gly

hsp

His

140

His

Asn

Asn

Bsp

Bla

220

Ile

Thr

Gly

Phe

Gly

300

His

Gly

Tyr

45

Leu

Tyr

Arg

Ala

Arg

125

Phe

Trp

Arg

Glu

His

205

Asn

Gly

Ala

Asp

285

Gly

Pro

Gln

Tyr

Gly

Asp

Asp

110

Asn

His

Tyr

Iie

Asn

120

Pro

Glu

Fhe

Lys

Leu

270

Val

Tyr

Leu

FPhe I

350

Asp

Thr

Ile

35

Ala

Arg

Phe

His

Tyr

175

Gly

ASp

Leu

sex

Glu

255

Glu

Pro

Asp

Lys

Leu
335

Leu

Lys

80

ASn

Thr

Val

Ero

Phe

160

Lys

Asn

Val

Gln

Fhe

240

Met

Asn

Leu

Met

Ser

320

Glu

Leu
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(2) INFORMATION FOR SEQ ID NO: 5:

Thr

Thr

Glu

385

Asp

Sexr

Glu
465

Val

(i}

Gly

Tle

Gln

Fhe

65

Leu

Gly

Arg
Lys
370

Pro

Ser

Gly

His

450

Gly

Gin

Giu

355

Gly

Tle

Phe

Val

Ala

435

Asp

Trp

Arg

Ser

Asp

Leu

Asp

Ala

420

Lys

Ile

Gly

Gly

Ser

Lys

His

405

Asn

Arg

Thr

Glu

Tyr

Gln

Rla

390

His

Ser

Met

Gly

Phe
470

Pro
Arg
375

Arg

Asp

Tyr

Asn
455

His

Gln
3640
Glu
Lys
Iie

Leu

Val
440

Arg

Val

SEQUENCE CHARACTERISTICS:

(A}
(B)
(<}
(D}

LENGTH:

TYPE:
STRANDEDRESS:
TOPOLOGY &

480 aming acids
amino acid
single
linear

y MOLECULE TYPE: protein
SEQUENCE DESCRIPTION: SEQ ID NO:

Val

Tle

Gln

Val

Ala

425

Gly

Ser

Asn

Esn Gly Thyr Leu Met Gln Tvr Phe

Gln

Gly

Ser

50

ln

Gln

Asp

His

Ile

35

Asp

Gln

Rap

Val

Trp

20

Thx

Asn

Lvs

Ala

Val
100

E .

Lys
Ala
Gly
Gly
Ile

g3

Leu

Arg

Val

Tyx

Thr

70

Gly

Asn

Leu
Tro
Gly
55

val

Ser

His

Gln
Ile
4q

Pro

Arg

Lys

Asn

25

Pro

Tyx

Thr

His

Ala
10%

Phe

Fro

Tyr

Gly

4190

Ala

Arg

Glu

Gly

Glu

10

AsSp

Pro

Asp

Lys

sSer

S0

Gly

(43)

Tyr

Bla

Ala

385

Trp

Leu

Gln

Pro

Gly
475

Tro

Ala

Ala

Len

Tyr

75

Arg

Rla

Gly

Leu

380

Tyr

Thr

Ile

Asn

Val

4el

Ser

Tyr

Gly

Asn

Asp

Asp

365

Lys

Gly

Arg

Thr

Ala

445

Val

Val

His

Lys

45

Bsp

Thr

Val

Ala

Met

His

Ala

Glu

Asp

430

Gly

The

Ser

Pro

Leu

30

Gly

Leu

Lys

Gln

Thr
11¢

Tyr

Lys

Gln

Gly

415

Gly

Gl

Asn

Ile

Asn
15

Ser

Leu

Gly

Ser

Val

95

Glu

JP 4426094 B2 2010.3.3
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Asp

Pro
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Ser

Tyx
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Val

Glu

Gly

145

Ala

Gly

Tyr

Val

Leu

225

Lew

Phe

Tyx

His

Brg

305

Val

Ser

Thr

Thr

Glu

385

Asp

Ser

Thr

Glu

130

Asn

Asp

Glu

Asp

Ala

210

Asp

Arg

Thr

Leu

Phe

290

Arg

Thr

Thr

Arg

Lys

370

Pro

Tvr

Ser

Ala

115

Tyr

Thr

Trp

Gly

Tyr

1585

Glu

Asp

Val

Asn

275

Asn

Leu

FPhe

Val

Glu

355

Gly

Ile

Rla

Val

Gln

Tyt

Asp

Lys

180

Leu

Thr

Fhe

Trp

Ala

260

Lys

Leu

Leu

Val

Gln

340

Ser

Thr

Leu

Asp

Ala

Glu

Ile

Ser

Glu

165

Ala

Met

Lys

Arg

Val

245

Glu

Thr

Gln

Asp

Glu

325

Thr

Gly

Ser

Lya

His

405

Lys

val

Lys

Asp

150

ser

Trp

Tyr

Lys

Ile

230

Gln

Tyr

Ser

Ala

Gly

314

Asn

Trp

TyY

Fro

Ala

390

Pro

Sexr

Asn

Ala

135

Phe

Arg

Asp

Ala

Trp

215

Asp

Ala

Trp

Fhe

ala

2932

Thr

His

Phe

Fro

Lys

375

Arg

Asp

Gly

Fro

120

Trp

Lys

Lys

Trp

Bsp

200

Gly

Ala

Val

Gln

ASD

280

Ser

Val

Asp

Gln

360

Glu

Lys

Val

Leu

Ala

Thr

TED

lle

Glu

185

Val

Iile

Ala

Arg

Asn

263

Gln

Ser

Val

Thr

Pro

3458

Val

Ile

Glu

Ile

Ala

Asn

Asp

His

Ser

170

Val

Bsp

Trp

Lys

Gln

250

Asn

Ser

Gln

Ser

Gin

330

Leu

FPhe

Pro

Tyr

Gly

410

Ala

Arg

Phe

Trp

155

Arg

Ser

Tyr

His

235

Ala

Ala

Val

Gly

Arg

315

Pro

Ala

Ser
Ala
385

Trp

Leu

(44)

Asn

Arg

1490

Tyr

Ile

Ser

Asp

Ala

220

lie

Thr

Gly

Fhe

Gly

300

His

Leu
380

Tyr

Thr

Ile

Gln

125

Phe

His

Phe

Glu

His

205

Asn

Lys

Gly

Loys

Bsp

285

Gly

Pro

Gln

Ala

Asp

365

Lys

Gly

Arg

Thr

Glu

Pro

Fhe

Lys

Asn

1%¢

Fro

Glu

Phe

Lys

Leu

270

Val

Tyr

Glu

Ser

FPhe

350

Met

Lsp

Pro

Glu

Asp

Thr

Phe

175

Gly

Asp

Leu

Ser

Glu

255

Glu

Pro

ASp

Lys

Ley

335

Ile

Tyr

Asn

Gln

Gly

415

Gly

Ssr

Arg

Gly

160

Arg

Asn

val

Ser

Phe

240

Met

Asn

Leu

Met

Ala

320

Glu

Leu

Ile
His
400

Asp

Pro
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420

425

Gly Gly Ser Lys Arg Met Tyr Bla Gly

435

440

Trp Tyr Asp Ile Thr Gly Asn Arg Ser

450

455

Bsp Gly Trp Gly Glu Phe His Val Asn

485

{z) INFORMATION FOR SEQ ID NO: 6@

(i

{(xi}

His

1

Leu

Asn

Lys

Asp

65

Thr

Ile

Ala

Gln

Phe

145

His

Ile

470

SEQUENCE CHARACTERISTICS:

(&)

LENGTH:

{B} TYPE:

19]
()

SEQUENCE DESCRIPTION: SEQ ID NO:

amino acid
STRANDEDNESS:
TOPQLOGY: linear
{ii} MOLECULE TYPE: peptide

485 amino actids

single

His Asn Gly Thr Asn Gly Thr Met

Pro

Leu

Gly

50

Leu

Arg

Thr

Glu

130

Fro

Phe

Tyr

ASn

LyS

35

Ala

Gly

Ser

Val

Glu

115

Val

Gly

AsSp

Lys

Asp

20

Ser

Ser

Glu

Gln

Tyr

100

Met

Thr

Arg

Gly

Phe
180

5

Gly

Lys

Gln

Phe

Leu

85

Gly

Val

Gly

Gly

Val

165

BArg

Asn

Gly

Asn

Asn

70

Gln

Asp

Arg

Glu

Aan

156

Bsp

His

Tle

Asp

55

Gln

Ala

Val

Ala

Tvr

135

Thr

Trp

His

Trp

Thr

40

Val

Lys

Ala

Val

Val

120

Thr

His

Asp

Gly

A8N
z5

Rla
Gly
Gly
Val
Met
105
Glu
ILle
Ser

Gln

Lys
185

Leu

Asp

Asp

Met
10

Aryg

Val

Tyr

Thr

Thr

30

Asn

Val

Ser

Ser
174Q

Ala

(45)

Thr

Gly
475

Gln

Trp

Gly

Val

75

His

Asn

Ala

FPhe

155

Arg

Trp

Asn
Val
460

Ser

Tvr

Asn

Ala
60
Arg

Leu

Pro

Tep

14¢

Lys

Arg

Asp

Ala
445
Lys

Val

Phe

Ser
Pra
45

Tyr

Thr

Asn

125

Thr

Trp

Len

Trp

Ile

Ser

Glu

Bap

30

Pro

Asp

Lys

Asn

Gly

11¢

Asn

Arg

Arg

Asn

Glu
1990

Glu

Gly

Ile

Trp
15

Ala

Ala

Leu

Tvr

ASsIT

25

Ala

Arg

Phe

Trp

Asn

175

Val

JP 4426094 B2 2010.3.3
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Tyr
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Trp

Tyr
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Asp

Twx
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Thr

Asp

Thr

225

Ile

Thr

Gly

Phe

Gly

305

His

Glu

Tyr

Gly

LYS

385

Gln

Gly

Gly

Gln

Asn

465

Ile

Glu

His

210

Asn

Lys

Gly

Bla

Asp

250

Asn

Pro

Glu

Ala

Asp

370

Il=

Asn

Asn

Ala

Val

450

Ala

Trp

Asn
1485
Pro
Thr
Tyr
Lys
Tle

275

Val

Ala
Leu
355
Pyr
Asp
ABD
Thr
Gly
435
Trp

Asp

Val

Gly

Glu

Leu

Ser

Asn

260

Glu

Fro

ASp

His

Leu

340

Thr

Tyr

Fro

Tyr

Ala

424

Gly

Ser

Gly

Bsn

Asn

val

Gly

Phe

245

Met

Asn

Leu

Met

Ala

325

Glu

Leu

Gly

Ile

Leu

405

His

Ser

Asp

Trp

Lys
485

Tyr

Val

Leu

230

Thr

Fhe

Tyr

His

Arg

310

Val

Ser

Thr

Ile

Leu

380

Bsp

Prao

Lys

Ile

Gly
470Q

Asp

Asn

215

Asp

Arg

Ala

Leu

Tyr

295

Asn

Thr

Phe

Arg

Pro

375

Glu

His

Asn

Trp

Thr

455

Asn

Tyr

200

Gla

Gly

Asp

Val

Gln

280

Asn

Ile

Phe

Val

Glu

360

Thy

Ala

His

Ser

Met

440

Gly

Fhe

Leu

Leu

Phe

Trp

Ala

265

Lys

Leu

Phe

Val

Glu

345

Gln

His

Arg

Asn

Gly

425

Phe

Asn

Ser

Met

Arg

Arg

Tle

250

Glu

Thr

Tyr

Asn

Asp

330

Glu

Gln

Ile

410

Leu

Val

Arg

Val

Tvr

Asn

Ile

235

Asn

Phe

Asn

Asn

Gly

315

Asn

Trp

Tyr

Val

Lys

395

Ile

Ala

Gly

Thx

Asn
475

(46)

Ala

Trp

220

Lsp

His

Trpe

Txp

Ala

300

Thr

His

Fhe

Proa

Pro A

380

Tyr

Gly

Thr

Arg

Gly

460

Gly

Asp

20%

Gly

Ala

Val

Lys

Asn

285

Ser

Val

Asp

Lys

Ser
365

Trp

Ile

AST

445

Thr

Gly

Iie

Val

Val

Arg

Asn

270

His

Val

Ser

Pro

350

Val

Met

TyT

Thx

Met

430

Lys

Val

Ser

Bsp

Trp

Lys

Ser

255

Asp

ser

Ser

Gln

Gln

335

Leu

Phe

Arg

Gly

Arg

415

Ser

Ala

Thr

Val

Met

Tyr

His

240

Ala

Leu

Val

Gly

Arg

320

Pro

Ala

Tyr

Ser

Lys

400

Glu

Asp

Gly

ile

Ser
480

JP 4426094 B2 2010.3.3
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(2}

INFORMATION FOR SEQ ID NO: 7:

(i)

(x1]
His
1

Leu

Asn

Asp

65

Thr

Ile

Gly

Gln

Phe

145

His

Ile

Thr

Asp

Thr

225

Iile

SEQUENCE CHARACTERISTICS:

(A} LENGTH:
(B}

(D]

SEQUERCE DESCRIFTION: SEQ ID NO:

TYPE:

His Asn Gly

Pro

Leu

Gly

Leu

Thr

Glu

130

Phe

Tyr

Glu

His
210

Bsn

Lys

Thr

Asn

Val

Glu

115

Thr

Gly

Asp

Lys

Bsn

195

Fro

Thr

Tyr

Asp

20

Ser

Ser

Glu

Gln

Tyr

100

Ile

Ser

Arg

Gly

Fhe

180

Gly

Glu

Leu

Ser

aminoe acid
(C)} STRANDEDNESS: single
TOPOLOGY : linear
(ii) MOLECULE TYPE: peptide

485 amino acids

Thr Asn Gly Thr Met

5

Gly

Lys

Gin

Phe

Leu

B

Gly

Val

Gly

Gly

Thx

165

Arg

Asn

Val

Asn

Phe
245

Asn

Gly

Asn

Asn

7O

Gln

Asp

Asn

Glu

Asm

150

Asp

Gly

Tyr

Ile

Leu

230

Thr

His

Ile

Asp

35

Gln

Ala

val

Ala

Tyr

135

Asn

Trp

Thr

Asp

His

215

Asp

ATy

Trp

Thr

40

Val

Lys

Rla

Val

1290

Ala

His

Asp

Gly

Tvr
200

Asn

25

Ala

Gly

Gly

Val

Met

105

Glu

Tle

Ser

Gln

Lys

185

Leu

Leu

Phe

Trp

Met

10

Arg

Val

Tyx

Thr

Thr

an

Asn

Gl

Ser

Ser

176

Ala

Meat

Arg

Arg

Leu
250

(47)

Glin
Leu
Trp
Gly
Val
75

Ser
His

Asn

Phe
155
Rrg
Trp
Tyxr
Asnl
Ile

235

Thr

Ty
Arg
Tle
Ala
60

Arqg
Leu
Lys

Arg

Tr
1

oI
[=3e]

Lys

GIn

Asp

Phe

Bsp

Pro

45

Tyr

Thr

Lys

Gly

Ser

125

Thr

Trp

ieu

Trp

Ala As

Trp
220

ASp

His

Val

Glu

Asp

30

Pro

Asp

Lys

Gly

110

ASD

Lys

Arg

Gln

Glu

199

Val

Val

Val

Arg

Trp

15

Ala

Ala

Leu

Tvr

Asn

95

Ala

Brg

Fhe

Trp

Asn

175

Val

Rsp

Trp

Lys

Asn
255

JP 4426094 B2 2010.3.3

Tyr

Ala

Trp

Tyr

Gly

80

Gly

Asp

Asn

Asp

Tyr

160

Lys

BSp

Met

Tyr

Hig

240

Thr
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30



(2}

Thr

Phe

Gly

305

His

Gly

Ty

Gly

Lys

385

Gln

Gly

Gly

Gln

Asn

465

Val

INFORMATION FOR SEQ ID NG: 8:

(i}

{xi)

Gly
Ala
Asp
250
Tyr
Pro
Glua
Ala
Asp
370
Ile
His
Asn
Pro
Val
450

Ala

Tre

Ile

273

Val

Tyr

Thx

Ala

Asp

Asp

Ser

Gly

435

Trp

Asp

Val

Pro

260

Glu

Pro

Asp

His

Len

340

Val

Tyr

Pro

Tyr

Ser

420

Gly

Arg

Gly

Lys

Met

Asn

Leu

Met

Ala

3235

Glu

Leu

Gly

Leau

Phe

4052

His

Asn

Asp

Trp

Gln
485

Phe

Tyr

His

Arg

310

Val

Ser

Thr

Ile

Leu

380

BSp

Fro

Lys

Ile

Gly
47¢

Ela

Leu

Tyr

295

A&

Thr

Phe

Arg

Fro

375

Gln

His

Asn

Trp

Thr

455

Asn

Val

Asn

280

Asn

Ile

Phe

Val

Glu

360

Thr

Ela

His

Ser

Met

440

Phe

SEQUENCE CBARACTERISTICS:

(A}
(B}
{Ch
(D)

SEQUENCE DESCRIPTION:

LENGTH:

TYPE:

amino acid
STRANDEDNESS:
TOBQLOGY :
{i3) MOLECULE TYPE: peptide

line

485 amino acids

single

a8

RAla

265

Lys

Leu

Leu

Val

Gln

345

Gln

His

Arg

Asp

Glv

425

Asn

Ser

Glu

Thr

Tyr

Asn

Asp

330

Gln

Gl

Gly

Gln

Ile

410

Leu

Val

Arg

Val

SEQ ID NO: &:

(48)

Phe

Ser

Asn

Trp

Tyr

Val

Thr

395

Ile

Ala

Gly

Thr

Asn
475

Trp

Trp

Ala

300

His

Phe

Pro

Fro

380

Fhe

Gly

Thr

Lys

Gly
460

Lys

Asn

285

Ser

Val

ASp

Lys

Ser

363

Ala

Ala

Trp

Ile

Asn

445

Thr

Gly

Asn

270

His

Asn

Val

Sex

Pro

350

Val

Met

Thr

Met

430

Lys

Val

Ser

Asp

Ser

Ser

Gln

Gin

335

Leu

Phe

Lys

Gly

Arg

415

Ser

Ala

Thr

Yzl

Leu

Val

Gly

Lys

320

Pro

Ala

Tyr

Ser

Thr

400

Glu

Asp

Gly

Iie

Ser
480

His His Asn Gly Thr Asn Gly Thr Met Met Gln Tyr Phe Glu Trp His

1

5

10

15

Let Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg Asp Asp Ala Ser

JP 4426094 B2 2010.3.3
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Asn

Lys

Asp

65

Thr

Val

Ala

G1in

Phe

145

His

Ile

Ser

Bsp

Thr

225

Ile

Thr

Gly

Phe

Gly

305

His

Leu

Arg

35

Gly

50

Leu

Arg

Gln

Thr

Glu

130

Pro

Phe

Tyr

Glu

His

210

Asn

Lys

Gly

Ala

Asp

250

ASn

Pre

Thx

Gly

Ser

Val

Glu

115

Ile

Gly

Asp

Asan

185

Pro

Thr

Tyr

Lvs

Leu

275

Val

Tyr

Mat

20

Asn

Ser

Glu

Gln

Tyr

1¢a

Asn

Ser

Ard

Gly

Phea

180

Gly

Elu

Leu

Ser

Glu

260

Glu

Pro

Asp

His

Brg

Gln

Ehe

Leu

85

Gly

Val

Gly

Gly

Val

165

Brg

Asn

Val

Asn

Phe

245

Met

Asn

Leu

Met

Ala
325

Gly

Asn

Asn

=

Glu

Asp

Leu

Asp

Asn

150

Asp

Gly

Tyxr

Val

Leu

230

Thr

Phe

Tyr

His

Ala

310

Val

Ile

Asp

55

Gln

Ser

Val

Ala

Tyr

i35

Thr

Trp

AsD

Asp

Asn

215

Asp

Arg

Ala

Len

Tyx

295

Lys

Thr

Thr

40

val

Lys

Ala

val

Val

120

Thr

Tyr

hsp

Gly

Tyr

290

Glu

Gly

Rsp

Val

Asn

280

ASTy

Leu

Phe

25

ala

Gly

Gly

Ile

et

105

Glu

Ile

Ser

Gln

Lys

185

Len

Leu

Phe

Trp

Rla

265

Lys

Leu

Leu

Val

Ile

Tyr

Thr

His

20

Asn

Val

Giu

Asp

Ser

170

Ala

Met

Arg

Arg

Leu

250

Glu

Thr

Tyr

Asni

Asp
330

Trp

Gly

Val

75

Ala

His

Asn

Ala

Phe

155

Arg

Trp

Tvyr

Arg

Ile

235

Thr

Phe

Asn

Asn

Gly

315

Asn

(49)

Iie
Ala
&0

Arg
Leu
Lys
Fro
Trp
140
Lys
Gln
Asp
Ala
Trp
220

Asp

His

Trp
Ala
300

Thr

His

Pro

45

Tyr

Thr

Lys

Gly

ASn

125

Thx

Trp

-Phe

Trp

AsSp

205

Gly

Ala

Val

Lys

Asn

285

Ser

Val

Asp

30

Pro

Asp

Lys

Asn

Gly

110

Asn

Lys

Arg

Gln

Glu

120

Val

Glu

Val

Ary

ABn

270

His

Ash

wal

Ser

Ala

Leu

Tvr

Asn

85

Ala

Arg

Phe

Trp

Asn

175

Val

Asp

Trp

Lys

Asn

255

Asp

Ser

Ser

Gin
335

Tre

Tyx

Gly

80

Gly

Asp

Asn

Asp

Tyr

160G

Arqg

Asp

Met

Tyr

His

240

Rla

Leu

Val

Gly

Lys

320

Pro

JP 4426094 B2 2010.3.3
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Gly Glu Ser Leun Glu Ser

340

Tyxr Ala Leu Ile Leu Thr

333

Gly Asp Tyr Tyr Gly lle
370

Lyvs Ile Asﬁ Pro

385

Gln His Asp Tyr

Gly Bsn Thr Thr

420

Tle Leu

380

Phe Asp
405

His Pro

Gly Pro Gly Gly Glu Lys

435

Gln Val Trp His Asp Ile
454

Asn Ala Asp Gly Trp Ala

465

470

Ile Trp Val Lys Arg

(2} INFORMATION FOR SEQ ID NO: &

485

Phe

Arg

Pro

375

Glu

His

Lsn

Trp

Thr

453

Asn

Val

Glu

360

Thr

Ala

His

Ser

Mat

440

Gly

Phe

{i} SEQUENCE CHARACTERISTICS:
1455 base pairs

(A} LENGTH:

(B} TYPE: nucieic acid

(C) STRANDEDHESS:

{D} TOPOLOGY:

line

{1i) MOLECULE TYPE: DNA

CATCATARTG

GGGAATCATT

GCTGTATGGAR

TATGATTTAT

ACACGCAACC

GGTGATGTCG

GAAGTGRATC

ACBRARGTTIG

CATTTTGATG

GAACAAATGG

GGAACAGGTT

TCCCACCTGC

ARTGATCTTGG

BGCTACAGGC

TCATGARTCA

GGAGCAACCG

BTTTTCCTGG

GGRCAGATTG

single

ar

{genomic)
(xi) SEQUENCE DESCRIFTION: SEQ ID NO:

Clr

345

Gln

His

Arg

Asn

Gly

425

Tyr

Asgn

Ser

(50)

JP 4426094 B2 2010.3.3

Glu Trp Phe Lys Pro Leu Ala

350

Gly Tyr Pro Ser Val Phe Tyr
365

Ser

Gln

Val Pro Rla Met Lys Ala

380

Asn Phe Ala Tyr Gly Thr

395

400

Ile Ile Gly Trp Thr Arg Glu

410G

Leu

Val

Lys

Val

G

TACTATGATG CABATATTTICG

GAGGGATGAL GCAGCTAACT

ATGGARGGGG ACTTCCCAGA

AGAGTTTAAC CAGAAGGGGA

TGCEGTGACC TCTTTRAARA

TARAGGTGGA GCAGATGGTA

ARACCAGGAR ACCTCARGGAG

AAGAGGRART AACCATTCCA

GGATCAGTCA CGCCAGCTTC

415

Ala Thr Tle Mef Ser Asp

430

Gly Gln Asn Lys Ala Gly
445

Pro Gly Thr Val Thr Ile

480

RAsn Gly Gly Ser Val Ser

475

BATGGTATTT

TAARGAGTAA

ATGATGTAGG

CGGTTCETAC

ATARCGGCAT

CGGAAATTGT

RGTATGCAAT

GUTTTARGTG

RARACARAAT

430

GCCARRTGAC

AGGGATRACA

TTATGGAGCC

RBAATATGGA

TCAGGTATAT

AARTGCGGTA

RGRAGCGTGE

GCGCTGGTAT

ATATABATTC

60

120

180

240

300

360

420

420

540

10

20

30



AGGGGARCAG
CTTATGTATG
GGAGTGTGGT
ATARRATATA
ATGTTTGCRG
BARACARGTT
TCTAATAGCG
CATCCRACARC
GAATCCTTTG
CRAGGTTARTC
GCTATGARAT
CAGCATGATT
CATCCRRATT
TATGTGGGGA
RCCGTCACAA

GTTTGGETGA

GCRAGGCCTG

CAGACGTGGA

ATACGARTAC

GCTTTRCGAG

TGGCTGAGTT

GGRATCACTC

GTGGTTATTA

ATGCCGTTARC

TTCARCAATG

CTTCCGTATT

CTARRATAGR

ACTTTGATCA

CAGGCCTTGC

AAARTAAAGC

TTRATGCAGA

AGCAR

GGACTGGGAA

TATGGRTCAC

ACTGAACCTT

AGATTGGCTT

TTGGABRRART

GGTGTTTGAT

TGATATGAGA

TTTTGTTGAT

GITTAAACCA

TTATGGGGAT

CCCTCTTCTG

TCATGATATT

CACCATTATG

GGGACAAGTT

CGGATGGGET

GTCGA&ACAG
CCAGRAGTRA
GATGGATTTA
ACACATGTGC
GACCTTGGTG
GITCCTICTCC
ARTATTTTAA
ARCCATGATT
CTTGCATATG
TACTACGGTA
CAGGCACGTC
ATCGGTTGGAR
TCAGATGGTC
TGGAGAGATA

ARTTTCTCTS

{2} INFORMATION FOR SEQ ID NO: 10:

(i}

(x1)

CATCATAATG

GGGARTCACT

GCTATTTGGA

TATGATCTTT

ACACGTARGTC

GGGGATGTAG

GAGGTGRATC

ACTARGTTITG

CATTTCGATG

(2]
()
(o}

LENGTH:
TYPE:

SEQUENCE CHARACTERISTICS:
(R)

145% base pailrs

nucleic acid
STRANDEDNESS:
TOPOLOGY: linear
{ii} MOLECULE TYPE: DNA
SEQUENCE DESCRIPTION:

single

{genomic}
SEQ ID NO:

GGRCABATGG GACGATGATG CRATACTTTG

GGAATAGATT

TTCCGCCTGO

ATGATTTAGG

AATTGGAGTC

TGATGARCCA

CARATARCCG

ATTTTCCAGG

GTGTAGRTTG

BAGAGATGAT

CTGGARARGGEG

GGRATTTAAT

TGCCATCCAT

TBABRGGAGGA

GAATCRAAGRRA

GAGGGGTAAT

GGATCARTCA

GCTRGTAATC

RCTTCGCARA

CARARGGGGH

GCTTTARARAGA

GCTGATGCTA

ATATCTGGGSE

ACATACTCAG

CGRCAATTCC

L

AGRATGGCARA
TACATGAACT
GAATAGATGC
GTAACACCRARC
CARTTGAARA
ACTATAATTT
ATGGTTCTGT
CTCAGCCCGE
CRTTGGTTCT
TCCCARCCCA
BARCTTTTGC
CAAGRGAGGE
CAGGTGGTAA
TTACCGGARA

TTAATGGAGG

19:

AATGGCACTT

TARGRARTAG

ATGATGTGGG

CGGTTCGTAC

ATAATGGCGT

CAGRARRCGT

ACTECACARAT

ACTTTRBATG

ARARTCGTAT

CTATGACTAT

TAGARAACTGG

AGTGABACAT

AGGTRAACCA

CTATTTGAAT

GTRCAATGCA

GGTGCARARA

GGAAGCATTG

GACARGGGAA

TGETGTTCCG

CTATGGTALCG

AAATAGCTCC

CRAATGGATG

TAGGACRGGC

GTCOGTTTCG

GCCTAATGAT

AGGTATARCC

GTATGGRGCC

TAAGTATEGE

TCAAGTTTAT

TCTTGCTGTC

TGRAGGCTTGG

GCGTTGGTAT

CTACARATTC

JP 4426094 B2 2010.3.3

6Q0
660
720
780
840
200
360
1020
1080
1140
1200
1260
1320
1380
1440

1455

&0
120
180
240
300
360
420
480
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CGRGGTGATG

TTABTGTATG

GGRGAATGGT

ATTARARTATA

ATGTTTGCTG

ARARCAAACT

TCARATAGTG

CATCCRATGC

GARATCATTTG

CAAGGCTATC

GCAARTGARRG

CAACATGATT

CATCCCARTT

TACGTRGGGC

BACAGTTACGA

ATTTGGGTGA

{2} INFORMATION FCR SEQ ID NO:

(i}

fii}
(=i}

GCCECACCGT

ACGTTATGGA

CTTTGGCTGC

GACTTGTATG

ABAGCTCART

GATGTCGTGT

GTCAATCCGT

ARBTTTGATT

(B]
{C}
{D}

GTRAGGCATG

CAGATGTAGR

ATACARATAC

GCTTTACACG

TTGCTGAATT

GGRATCATTC

GAGGCARCTA

BTGCCGTARC

TACAAGAATG

CCTCTGTCTT

CCARGATTGA

ATTTIGACCHE

CAGGACTTGC

AARATARRGC

TCAATGCAGA

ABCGR

LENGTH:
TYPE:

TTRACGGCAC

CCARAGTGGEC

CGCCCGCTTA

ACCTCGGCGA

ATCTTCRAGT

TCGACCATAR

CCGACCGCRA

TTCCCEGGLG

GGATTGGGAA

TATGGATCAT

ATTRAATCTT

TGATTGGTTG

TTGGARARAT

TGTCTTTGAT

TGRCATGGCA

TTTTGTGGAT

GTTTAAGCCA

CTATGGTGAC

TCCARTCTTA

TCATRATATA

GACTATCATG

AGGTCAAGTT

TGGATGGGCT

GTARGATTCGG

CCGGARGGTARG

GATGGATTTA

RCCCATGTARA

GATTTAGGTG

GTCCCCCTTC

ARACTTCTTA

ARTCACGATT

CTTGCTTATG

TACTATGGRA

GAGGTGLGTC

ATCGGATGGAR

TCGGATGGGC

TGGCATGACAR

EBATTTTTCAG

11:
SEQUENCE CHARACTERISTICS:
(B

1548 base pairs

nuclelc acid
STRANDEDNESS:
TOPOLOGY :
MOLECULE TYPE: DNA {genomic)

SEQUENCE DESCRIPTION: SEQ ID NO:

linear

CATGATGCAG

CARTGAAGCC

CARAGGARCA

ATTCRATCRA

CATTCARGCC

AGGCGGCGLT

CCARGRARTC

GGGCAACACC

single

TATTTTGARAT

ARCAACTTAT

AGCCGCAGLG

ARAGGGRCCE

GCCCACGCTG

GRCGGCACGG

TCGGGCACCT

TACTCCRGCT

(52)

ARAATGGAAR
TAAARTGRGCT
GGATCGATGC
GRAACGCARAC
CCTTGGAGAR
ATTATAATCT
ATGGARCGET
CTCAACCTGE
CGCTTATTTT
TTCCRACACA
ARARTTTTGC
CACGTGARGG
CAGGGGGAGA
TARCTGGRAR

TAAATGGAGE

13:

GGTACTTGCC

CCAGCCTTGGE

ACGTAGGGTA

TCCGCACAARR

CTGGAATGCA

AATGGGTGGA

ATCARRTCCA

TTAAGTGGCG

TTATGATTAT

TAGARGATGG

GGTGAAGCAT

GGGAARAGRR

CTATTTRART

TTATARCGCG

TGTTCARRAG

GGAATCATTA

ARCARGAGARR

TAGTGTCCCA

ATATGGARRCA

ABATACCACG

GAARTGGATG

TRARCCAGGA

ATCTGTTTCC

GGATGATGGC

CATCRCCGCT

CGGAGTATAC

ATACGGAACA

AGTGTACGCC

CGCCGTCGRA

AGCRTGGACG

CTGGTACCAT

JP 4426094 B2 2010.3.3
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TTTGRCGGCG

ATCGGCAARG

TETGCCGACC

TGGTATGTCA

TTCAGTTTTT

ACCGTCGGGEE

GACGGARACGA

TCAGGGGGCG

ACATTGGCCG

TGGGTCGACT

TACCCGTGCG

ARRAGCARRA

GATTATCTTG

GGATCCGGAC

GGCAARCAAC

ACCATCAACE

GTTCCTAGAAR

GGTGARATTCG

{2} INFORMATICN FOR SEQ ID NO:
SEQUENCE CHARACTERTETICS:
(R}
(B)
(<
)

(i}

{ii}
{iz)
(=i}
CGGRAGATTG
GAGARCGGARA
RGATTATTAA

ARGTGAAGAR

(A)
(8}

TTGATTGGGA

CGTGGGATTG

TTGATATGGA

ACARCAACGAA

TTCCTGATTG

ARTATTGGAG

TGTCITTGTT

CATTTGATAT

TCRCCTTCGT

CATGGTTCAA

TCTTTTATGG

TCGATCCGCT

ATCACTCCGA

TGGCCGCACT

ACGCTGGARR

GTGATGGATG

BABCGACCGT

TCCETTGGRC

LENGTH:

CGARAGCCGA

GGARGTAGAC

TCATCCCGAA

CATTGATGGE

GTTGTCGTAT

CTATGACRTC

TGATGCCCCG

GCGCACGTTA

TGATARTCAT

ACCGTTGGCT

TGACTATTAT

CCTCATCGCG

CARTCATCGGG

GATCRCCGAT

BAGTGTTCTAT

GGGGGAATTC

TTCTARCCATC

CGAACCRCGE

AAATTGAGCC

RCGGRARACG

GTCGTGACCG

TTCCGGCTTG

GTGCGTTICTC

BACARRGTTGC

TTACARCAACA

RTGACCAATA

GACACCGAAT

TACGCCTTTA

GGCATTCCAC

CGUAGGGATT

TGGACRAGGG

GGGCCGEEAG

GACCTTACCG

AARRGTCABRTG

GCTCGGCCGA

TTGGTGGCAT

12:

1920 base palirs

TYPE: nucleic acid
STRANDEDNESS:
TOPOLOGY: linear
MOLECULE TYPE: DNA
FEATURE:
NAME/KEY :
LOCATION:421..1872
SEQUENCE DESCRIPTION: SEQ ID NO: 12:

Cchs

single

{genomic)

GRAGTACRAR ARATARGCARA AGATTGTCAR

BATCGTCTTA ATGCACGATA TTTATGCAAC

RAARGCTGAARA GCAAAAGGCT ATCBATTGGT

GCAGAGRGGC TATTGRATARA ATGAGTAGAA

(53)

GCATTTACAA
GAAACTATGA
AGCTGRARAA
ATGCCGTCAR
AGACTGGCAA
ACABTTARCAT
ARTTTTATAC
CTCTCATGRA
CCGGCCARGC
TTCTAACTCG
AATATARACAT
ATGCTTACGG
RRAGGGGGCARC
GRAGCARATG
GCAACCGGAG
GUGGTTCGHT
TCACARCCCG

GGCCTTGA

TCATGTCATG
GTTCGCAGAT
AACTGTATCT

GCGCCATATC

ATTCCGCGGC

CTACTTARTG

CTGGGGGARA

GCATATTRAG

GCCGCTATTT

TACGAARRCA

CGCTTCCAAR

AGATCARCCG

GCTGCAGTCR

GCAGGRAGGA

TCCTTCGCTG

ARCGCAACAT

TGARRRACCA

GATGTACGTT

TGACACCGTC

TTCGETTTGG

ACCGTGGACT

AGCCATGCGG

GCTGCTGAARG

CAGCTTGAAG

GGCGCTTTTC
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(54) JP 4426094 B2 2010.3.3

TTTTGGRAGA ARATATAGGG AARATGGTAC TTGTTAAMABA TTCGGAATAT TTATACAACA 300
TCATATGTTT CACATTGAAR GGGGAGGAGA ATCATGARAC RACAARAAMACG GCTTTACGCC 380
CGATTGCTGR CGCTGTTATT TGCGCTCATC TTCTTGCTGC CTCATTCTGC AGCAGCGGCH 424
GCA RAT CTT AAT GGG ACG CTG ATG CAG TAT TTT GAA TGG TAC ATG CCC 468
AAT GAC GGC CAA CAT TGG AGG CGT TTG CAA AARC GAC TCG GCA TAT TIG 516
GCT GAA CAC GGT ATT ACT GOC GIC TGG ATT COC CUS GCA TAT BAG GGA 564
BCG AGC CRA GCG GAT GTG GGC TAC GGT GCT TAC GAC CTT TAT GAT TTA 612
GGG GRG TTT CAT CARA BAR GGG ACG GTT CGG ACA ARG TAC GGC ACA ARA 660
GGA GAG CTG CAA TCT GCG ATC ARA AGT CTT CAT TCC CGC GAC ATT AAC 108
GIT TAC GGG GAT GTG GTC ATC ARAC CAC AAR GGC GGC GCT GAT GCG ACC 756
GAA GAT GTA ACC GCG GTT GAA GTIC GAT CCC GCT GAC CGC ARC CGC GTA 8§04
ATT TCB GGAE GRA CAU CTA ATT AAR GCC TGG ACA CART TTT CAT TTT CCG B52
GGG CGC GGC AGC ACA TAC AGT GAT TTT AAR TGG CAT TGG TAC CAT TTT 960
GAC GGA ACC GAT TGG GAC GAG TCC CGA AAG CTG AAC CGC ATC TAT ARG 348
TTT CRA GGA ARG GCT TGG GAT TGG GAA GTT TCC AAT GAA BAC GGC AARC 896
TAT GAT TAT TTG ATG TAT GCC GAC ATC GAT TAT GAC CAT CCT GAT GIC 1044
GOA GCA GAA ATT ARG AGAR TGG GGC ACT TGG TAT GCC ART GRA CTG CAA 1082
TTG GBC GGT TTC CGT CTT GAT GCT GTC AARA CAC ATT BRAA TIT TCT TTT 1140
TTG CGG GAT TGG GTT AAT CAT GTC AGG GAAR ARA ACG GGG ARG GRA ATG 1188
TTT ACG GTA GCT GAA TAT TGG CAG AART GAC TTG GGC GCG CTG GAA ARC 1236
TaT TTG AAC AAAR ACA AAT TTT AAT CAT TCR GTIG TTT GARC GTG CCG CTT 1284
CAT TAT CAG TTC CAT GCT GCA TCG ACA CAG GGA GGC GGC TAT GAT ATG 1332
AGG ARD TTG CTG ARAC GGT ACG GTC GTT TCC RAG CAT.CCG TTG AARR TCG 1380
GTT ACZ TTT GTC GAT ARC CAT GAT ACA CAG CCG GGG CAR TCG CTT GAG 1428
TCG ACT GTC CAR ACR TGG TTT AAG CCG COTT GCT TAC GCT TTT ATT CTC 147%¢
ACER AGG GRA TCT GGA TAC CCT CAG GTT TTC TAC GGG GAT ATG TAC GGG 1524
BCG ARR GGA GAC TCC CAG CGC GRA ATT CCT GCC TTG AARA CAC ARA ATT 1572
GAA CCG ATC TTA ARA GCG AGA AARR CAG TAT GCG TAC GGA GCA CAG CAT 1620

GAT TAT TTC GAC CAC CAT GAC ATT GTC GGU TGG ACA AGG GAA GGC GAC 1668



AGC TCG GTT GCA AAT

GGT GGG GCA ARG CGR

TGG CAT GAC ATT ACC

GAA GG TGGE GGA GAG

(55)

TCA GGT TTG GCG GCA TTA ATA ACA GAC GGA CCC
ATG TAT GTIC GGC CGG CRA AAC GCC GGT GAG ACA
GGA ADC CGT TCG GAG CCG GTT GTC ATC AAT TCG

TTT CAC GTA ARC GGC GGG TCG GTT TCA ATT TAT

GTT CAA BGA TAG AAGAGCAGAG AGGACGGATT TCCTGAAGGA AATCCGTTTT

TTTATTTT

{2}
(1}

INFORMATION FOR SEQ ID NG:
SEQUENCE CHARRACTERISTICS:
LENGTH: 2084 base pairs
noucleic acid

12:

single

(A}

(B) TYPE:

(C) STRANDEDMESS:

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
{ix) FEATURE:

(&) NAME/KEY: CDS

{B} LOCATION:343..17%94

(xi}
GCCCCGCACR
CTGARGRAGT
ATCAGACAGG
GGGEGGGETTGT
AGAGGAARCR
ACGCTGTTAT
CTG
BAR CGR
GCC GTIC
GGA TAC
GGG BCG
ATC GGC
TTG AART
GAA GTC
ATC
BGT GAT

GAR TCC

ATG CAG

TTG

TGG

GGA

GTC

TCA

caT

ART

GEG

TTT

CGG

TACGARAAAGA

GGATCGATTG

GTATTTTTTA

TATTATTTTA

TGATTCRARA

TTGTCAGTTT

TAT TTT

CAG AAT GA

ATT CCT

CCT TAT GA

AGR ACG

CTG CAT TC

RAG GCT GG

CCG GCT AR

TGG ACG GA

TGG CA

ARG ATC AG

GBA

cce

SEQUENCE DESCRIPTION:

SEQ ID NG

CTGGCTGAAA ACATTGAGCT

TTTGRGAARA GRAGAAGACC

TGCTGTCCAG ACTGTCCGCT

CTGATATGTA AAATATAATT

ACGAAAGCGG RCRAGTTTCGT

GCCGATTACA RARAACATCARG

TGG

T GCG

GCA

T TTG

TAC

C CGG

T GCT

T AGAR

T TTT

T TGG

C CGC

TAT ACG CCG AAC

GAR

TAC

TAT

GGC

BRAC

GAT

BAT

CGT

TAT

ATC

CAT

ABA

GAT

ACA

GTC

TTA

GGA

TTA

AAR

CaR

ACH

GAR

CCa

TTC

ARG

TCG

TTG

GGA

TCA

GTA

GAR

ACT

GAC

TTT

12:

TTTGATGACT

ATAARARTAC

GTGTAARRAT

TGTATARGAA

TCAGRCTTGT

CC GTA AAT

GAC GGC

ATC

AGC TCC

GRE TTC CAG

GAG CTT CRA

TAC GGA GART

GAT GTA ACT

TCG GAG GAR

CGT GGA RAC

GGA GCG GAC

CGT GGG GRA

CAG

GGA

GATGATTTGG
CTTGTCTGTC
ARGGAATARA
AATGAGRGGG
GCTTATGTGC
GGEC ACG
CAT

TGG

ATC ACT

GAT

CRA

GAT

GTG

TAT

ACG

TGG

GGA

RAC

ARA

GCG

GTT

GTC

CAR

TAC

GAT

JP 4426094 B2 2010.3.3
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GCG

ATG

CGT

GTT

GRG

ACA

CAG

GRC

GRA

ACT

GGT

TCG

CAC

CGG

ACG

GAG

TGG GAT TGG GAA GTA TCA AGT GAA AAC
TAT GCT GAT GTT GAC TAC GAC CAC CCT
RAA T3G GGT ATC TGG TAT GCG BRAT GAA

ATT GAT GCC GCC AARA CAT ATT ARA TTT

GGC

GAT

CTG

TCA

CAG GCG GTC AGR CAG GCG ACG GGA BAA GRA

TAT TGG CRG AAT AAT GCC GGG ARAR CTC

AGC TTT AAT CAA TCC GTG TTT GAT GTT

GCG GCT TCC TChR CAA GGA GGC GGA TAT

GRA

CCG

GAT

GGT ACC GTT GFG TCC AGG CAT CCG GAR ARG

AAT CAT GBC ACA CAG CCG GGRA CAG TCA

TTG

TGG TTT ARA CCG CTT GCA TAC GCC TTT ATT

TAT CCT CAG GTG TTC TAT GGG GAT ATG

TAC

CCA RAG GAA ATT CCC TCA CTG ARA GAT AAT

GCG CGT BAG GAG TAC GCAR TAC GGG CCC

CCG GAT GTG ATC GGA TGG ACG AGG GAA

TCA GGT TTG GCC GCT TTA ATC ACG GAC

RTG TRT GCC GGC CTG AAL ART GOU GGC

GGC ARC CGT TCA GAT ACT GTA AAA ATC

CAG

GGT

GGA

GRG

GGA

TTT CAT GTA BAC GAT GGG TCC GTC TCC ATT

GGTAATAAAA AAACACCTCC AAGCTGAGTG CGGGTATCAG

TTCAGCCGTA TGACARAGGTC GGCATCAGGT GTGACAARTA

GTGACARATC CGGGETTTTGC GCCGTTTGGC TTTTTCACAT

ACAGGCACGE AGCCGGARTC TTTCGCCTTG GAARAATAAG

ARTATGGATT GTTCATCGGE ATCGCTGCTT TTRATCACAR

(23

INFORMATION FOR SEQ ID NO: 13:
{i) SEQUENCE CHARACTERISTICS:
tA} LENGTH: 1455 base pairs
(B} TYPE: nucleic acid
{C} STRBNDEDNESS: single
(D] TOPCLOGY: linear
{ii) MOLECULE TYPE: DNA {genomic}

{xi] SEQUENCE DESCRIFTION: SEQ ID NO:

(56)

ARC TAT GAC TAT TTA
GTC GTG GCA GAG ACA
TCA TTA GAC GGC TTC
TTT CTG CGT GAT TGG
ATG TTT ACG GTT GCG
ARC TARC TTG ART AAAR
CTT CRT TTC ART TTA
ATG AGG CGT TTG CTG
GCG GTT RCA TTT GTT
GRA TCG ACA GTC CBEA
TTG ACA AGA GRA TCC
GGG RCA BAR GGG ACA
ATA GRG CCG ATT TTA
CARC GAT TAT ATT GARC
GAC AGC TCC GCC GCT
CCC GGC GGA TCA ARG
ACA TGG TAT GAC ATA
TCT GAC GGC TGG GGA
TAT GTT CAG ARA TAA
CTTGGAGGTG CGTTTATTTT
CGGTATGCTG GCTGTCATAG
GTCTGATTTT TGTATAATCA
CGGCGATCGT AGCTGCTTCC

COTGGGRTCC

13:

JP 4426094 B2 2010.3.3
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CATCATAATG

GGGAATCATT

GCTGTATGGA

TATGATTTAT

ACACGCARCC

GGTGATGTICG

GABGTGRATC

ACBRAGTTTG

CATTTTGRTG

AGGGGRACAG

CTTATGTATG

GGAGTGTGGT

ATAMNRATATA

ATGTTTGCAG

RARRCAAGTT

TCTAATAGCG

CATCCRACAC

GAARTCCTTTG

CRAGGTTATC

GCTATGAAAT

CAGCATGATT

CATCCARATT

TATGTGGGEA

ACCGTCACAA

GCITTGGGTGA

(2}
{1}

(ii}

GAAUBRATGG

GGAARCAGGTT

TCCCACCTGC

BTGATCTTGG

AGCTACAGGC

TCATGAATCA

GGAGCABCCG

ATTTTCCLGG

GGRACAGATTG

GCARGGCCTG

CAGACGTGGA

ATACGRATAC

GUTTTRACGAG

TGGCTGAGTT

GGAATCACTC

GTGGTTATTA

ATGCCGTTAC

TTCARCARTG

CTTCCGTATT

CTARAATAGAR

ACTTTGATCA

CAGGLCTTGC

ARAATRAABGT

TTAATGCAGR

AGCAA

INFORMATION FOR SEQ ID NO:

(A)
(B}
(c)
(D}

LEWGTH:
TYPE:

TACTATGATG

GAGGGATGAC

RTGGAAGGGS

AGAGTTTAAC

PGECGGTGACC

TAARAGGTGGAR

ARACCRGGAS

ARGAGGABRAT

GGATCAGTCA

GGRCTGGGRA

TATGGATCAC

ACTGRACCTT

AGATTGGCTT

TTGGARRRAT

GGTGTTTGAT

TGATATGAGA

TTTIGTTGAT

GTTTAARCCA

TTATGGGGAT

CCOTCTTICTG

TCATGATATT

CACCATTATG

GGGACRAGTT

CGGATGGGET

CRATATTTCG

GCAGCTARCT

ACTTCCCAGA

CAGARGGGGA

TCTTTAAARR

GCAGATGGTA

BCCTCAGGRG

BACCATTCCHR

CGCCAGCTTC

GTCGATACAG

CCAGRAGTAA

GRTGGATTTA

ACACATGTGC

GACCTTGGTG

GTTCCTCTCC

ABTATTTTAA

RACCATGATT

CTTGCATATG

TACTECGGTA

CAGGCACGTC

ATCGGTTGGA

TCAGATGGTC

TGCAGAGATA

AARTTTCTCTG

14:
SEQUENCE CHARACTERISTICS:

1455 base palrs

nuclaic acid
STRANDEDNESS: single
TOPOLOGY :
MOLECULE TYPE: DNA {genomic)

linear

67

BATGGTATTT
TARAGAGTRA
ATGATGTAGG
CGGTTCGTAC
ATARCGGCAT
CGGAAATTGT
AGTATGCRAT
GCTTTARGTG
AARACARALT
AGARTGGCRA
TACATGRACT
GAATAGATGC
GTAACACCAC
CARTTGRAAAR
ACTATAATTT
ATGGTTCTGT
CTCRAGCCCGE
CRTTGGTTCT
TCCCRACCCA
ABACTTTTGC
CRAARGAGRGGG
CRGGTGGTAA
TTACCGGARRA

TTRATGGAGG

GCCRAATGAC
AGGGATRACH
TTATGGAGCC
RABATATGGA
TCAGGTATAT
ARRTGCGGTA
AGRAGCGTGG
GCGCTGGTAT
ATATARATTC
CTATGACTAT
TAGRRRCTGG
AGTGARACAT
AGGTARRCCA
CTATTTGART
GTACRATGCA
GGTGCAAARR
GGARGCRTTG
GACRAGGGRA
TGETGTTCCG
CTATGGTACG
ARRTAGCTCC
CAARTGGATG
TAGGACAGGC

GTCCGTTTICG

JP 4426094 B2 2010.3.3
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(58)

{xi) SEQUENCE DESCRIPTION: SEQ ID HO: 14:

CATCATARTG
GGGAATCACT
GCTATTTGGA
TATGATCTTT
ACACGTAGTC
GGGGATGTAS
GAGGTGRATC
ACTAAGTTTG
CABTTTCGATG
CGAGGTGATG
TTAATGTATE
GGAGRATGET
ATTARATATA
ATGTTTGCTG
AARACARRACT
TCRAARTAGTG
CATCCARTGC
GAATCATTTG
CAAGGCTATC
GCAATGARAG
CAACATGATT
CATCCCAARTT
TRCGTAGGGC
BCAGTTACGA
ATTTGGGTGA

(23
(1)

GGRCAARTGE
GGAATAGATT
TTCCGCCTEE
ATGATTTAGG
ARTTGGAGTE
TGATGAACCR
CABATARCCG
ATTTTCCAGG
GTGTAGATTS
GTAAGGCATG
CAGATGTAGA
ATACARBTAC
GCTTTACACG
TTGCTGAATT
GGARTCATTC
GRGGCARCTA
ATGCCGTARC
TACAAGRATG
COTOTGTCTT
CCAAGATTGA
ATTTTGACCA
CAGGRCTTGE
BARATABAGC
TCAATGCAGA

BACGA

INFORMATION FOR SEQ ID NO:

(Al
(8]
c)

LENGTH:

GACGATGATG

BAGARGATGAY

CTGGAARGGG

GGRATTTAAT

TGCCATCCAT

TARAGGAGGA

GRATCRAGAA

GAGGGGTRAT

GGATCAATCA

GGATTGGGAR

TATGGATCAT

ATTARATCTT

TGATTGGTTG

TTGGARRRAT

TGTCTTTGAT

TGACATGGCA

TTTTGTGGAT

GTTTARGCCR

CTATGGTGRC

TCCRATCTTA

TCATARTATE

GACTATCATG

AGGTCARGTT

TGGATGGECT

CRATACTTTG

GCTAGTAARTC

ACTTCGCRAA

CARAAGGGGA

GCTTTAARGA

GCTGATGCTA

ATATCTGGGG

ACARTACTCAG

CGACRATTCC

GTAGBRTTCGG

CCGGAGLTRG

GATGGATTTA

ACCCATGTAA

GATTTAGGTG

GTCCCCCTTC

ARRBACTTCTTA

AATCACGATT

CTTGCTTATS

TACTATGGRA

GARGGCGCGTC

ATCGGATGGA

TCGGATGGEGT

TGGCATGACA

ARTTTTTCAG

15:
SEQUENCE CHARACTERISTICS:

60 base pairs

TYPE: nucleic acid
STRANDEDNESS:

single

AATGGCACTT

TRAGAARTAG

ATGATGTGGG

CGGTTCGTAC

ATRATGGCGT

CAGARARCGT

ACTARCACART

ACTTTABATG

ARARTCGTAT

HARATGGARA

TARARATGAGCT

GGATCGATGC

GRARCGCAAC

CCTTGGAGRA

ATTATAATCT

ATGGRACGGT

CTCARCCTGG

CGCTTATTTT

TTCCARCACA

AAARTTTTGC

CACGTGARGG

CAGGGGGAGA

TAACTGGRAR

TARRTGGRGG

GCCTAATGAT

AGGTATAACC

GTATGGAGCC

TARGTATGGG

TCAAGTTTAT

TCTTGCTGTC

TGAGGCTTGG

GCGTTGGTAT

CTACAARTTC

TTATGATTAT

TAGARAGRATGG

GGTGRAGCAT

GGGAARAGRA

CTATTTARAT

TTATARCGCS

TGTTCRARAG

GGAATCATTA

ARCBAGRGRA

TAGTGTCCCA

ATATGGAACA

ARATARCCACG

GARATGGATG

TAAACCAGGA

ATCTGTTTCC

JP
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(59) JP

(D} TOPOLOGY: linear

(ii} MOLECULE TYPE: other nucleic acid
{ix} FEATURE:

{A}Y NAME/ KEY: misc-feature:

(B} OTHER INFORMATION: fdesc = "Forward Primer FSA"

{ix) FEATURE:

{A} NAME/KEY: misc-feature
{B} LOCATION: 22-27,29,31-33,41

(D) : OTHER INFORMATTON: /Hote= 1: 35% A, 85% C

’ Z2: 83% G, 17% A
31 63% G, 37% T
4: B86% G, 14% A
5: 85% G, 15% C
6: 50% T, 50% C
b 95% A, 5%G
g8: 5B8% G, 37% A, 5% T
F: 86% C, 13% A, 1% G

10: 83% T, 17% G
11: 82% G, 8% C
{xi} SEQUENCE DESCRIPTIOM: S5ER ID NO: 15:

caaaatcgta totacaaatt cl23456a7g 8%10tgggatt
llggaagtaga ttcggaasat
53]

t2?y INFORMATION FOR SEQ ID NO: 16:
(i} SEQUENCE CHARACTERISTICS:
(A} LERGTH: 21 base pailrs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
fii) MOLECULE TYPE: other nucleic acid
{ix) FEATURE:
(&) NAME/KEY: misc-feature:
{B) QTHER INFORMATION: fdesc = "Raverse Primer RSA"
(xi} SEQUENCE DESCRIPTION: SEQ 1D MQ: 16:

gaattigtag atacgatttt g
21

{2} INFORMATION FOR SEQ ID NO: 17:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: Z4 base pairs
{B) TYPE: nucleic acid
tC) BTRANDEDRESS: single
{D} TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
{A} NAME/KEY: misc-feature:
(B} OTHER INFORMATION: /desc = "Primer BL"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

CGATTGCTGA CGCTGTTATT TGLG 24
(2} INFORMATION FOR SEQ ID NO: 18:

{1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 24 base pairs

4426094 B2 2010.3.3
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(60) JP 4426094 B2 2010

(B} TYPE: nucleic acid

{C) STRANDEDNESS: single

{4y TOFQLOGY: linear
{iiy  MOLBECULE TYPE: other nucleic acid
(ix) FBEATURE:

(A} NAME/KEY: misc-feature:
{B} OTHER INFORMATION: /desc = "Primer Y2"

{xi) SEQUENCE DESCRIPTION: SEQ IDB NO: 18:

CTTGTTCCCT TGTCAGRACC RATG 24

{2} INFORMATION FOR SEQ ID NO: 19:
{1} SEQURENCE CHARRCTERISTICS:
(&) LENGTH: 30 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii! MOLECULE TYPE: other nucleic acid
{ix) FEATURE:
(A) NAME/KEY: misc-feature:
(B} OTHER INFORMATION: fdesc = "Primer 101458%
(xi] SEQUENCE DESCRIPTION: SEQ ID NO: 19:

GTCATAGTTG CCGAAATCTG TATCGACTTC 30

{2} INFORMATION FCR SE( ID NO: 20:
{1} SEQUENCE CHARACTERISTICE:
tA} LENGTH: 35 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
{iiy MOLECULE TYPE: other nucleic acid
{ix) FEATURE:
{A] NAME/KEY: misc-feature:
(B} OTHER IWFORMATION: fdesc = “Primar 1016387
(xi) SEQUENCE DESCRIPTION: SEQ ID NG: 20:

CCCAGTCCCR CGTACGTCCT CTGARTTTATATA TTTTG 35

(2} INFORMATION FOR SEQ ID NO: Z21:
{1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
(B) TYPE: nuclelc acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
{A) NAME/KBEY: misc-feature:
{B} OTHER INFORMATIONW: fdesc = "Oligo 1"
(A} NAME/KEY: misc-feature
{B) LOCATION: 12
{(D}: QOTHER INFORMABTION: /Note=N= 25% A, 25% C, 25% G, 25% T.
{xi} SEQUENCE DESCRIPTION: SEQ ID NOQ: 21:

CCCAGTCCCA GNTCTTTCCC CTGAARTTTAT ATATTTTG 38

{(2) INFORMATION FOR SEQ 1D NO: 22:
(i} SEQUENCE CHARACTERISTICS:

.3.3
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(A} LENGTH: 25 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDHESS: single
(D} TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
{ix] FEATURE:
{A) NAME/KEY: misc-feature:
(B} OTHER INFORMATION: /desc = "Primer X2"
{1} SEQUENCE DESCRIPTION: SEQ ID NO: 22:

GCGTGGACRA AGTTTGATTT TCCTG 25

{2} INFORMATION FOR SEQ ID NO: 23:
{1} SEQUENCE CHARBUTERISTICS:
(A} LENGTH: 21 base pairs
{B} TYPE: nucleic acid
{C) STRANDEDNESS: single
tD) TOPOLOGY: linear
(1i) MOLECULE TYPE: other nucleic acid
{ix} FBATURE:
{3} NAME/KEY: misc-feature:
{B} COTHER INFORMATION: fdesc = "Primer DAOL"
i%i) SEQUENCE DESCRIPTION: SEQ ID NQ: 23:

2} INFORMATION FOR SEQ ID NO: 24:
{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 24 base pairs
{By TYPE: nucleic acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
(&) NAME/KEY: misc—feature:

{B} OTHER IMNFORMATION; /fdesc = "Primer DAO3Y
{x1) SEQUENCE DESCRIPTION: SEQ ID NO: 24:
GCATTGGATG CTTTTGAACA ACCE 24

2} INFQRMATION FOR SEQ ID NO: 25:
{i)} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 26 base pairs
(B} TYPE: nucleic acid
(C] STRANDEDNESS: single
(D} TOPOLOGGY: lineaxr
{ii} MOLECULE TYPE: other nucleic acid
tix) FEATURE:
{A) NAME/KEY: misc-feature:
(B) OTHER INFCRMATION: /desc = "Primer DAQ7"
{x1} SEQUENCE DESCRIPTION: SEQ ID WG: 25:

CGCAARRATGA TATCGGGTAT GGAGCC Ze

{2} INFORMATION FOR SEQ ID NO: 26:
{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 base pairs
{B] TYPE: nucleic acid
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(C} STRANDEDNESS: single
(D} TOPOLOGY: linear
{11} MOLECULE TYPE: other nucleic acid
{ix) FEATURE:
(A} NAME/ KEY: misc-feature:
(B} OTHER INFORMATION:
%) FEATURE: ’
} NAME/KEY: misc-feature
)
}

/desc = "Primer DA20O"

LOCATION: 13,14
: OTHER INFORMATION: /Note:S= mixture of C and G

W= mixture of A and T
NO: 26:

(i
(B
(B
(D

(xi) SEQUENCE DESCRIPTION:

GTGATGRACC ACSWAGGTGG AGCTGATGC

SEQ ID

Z9
{2) INFORMATION FOR SEQ ID NO: 27:
(i1} SEQUENCE CHARACTERISTICS:
{A)}) LENGTH: 30 base pairs
{Bl TYPE: nucleic acid
{C) STRENDEDNESS: single
(D} TOPOLOGY: linear
MOLECULE TYPE: other nucleic acid
FEATURE:
(&) NAME/ KEY: misc-feature:
{B) OTHER INFORMATION:
FEATURE:
NAME/KEY: misc-feature
LOCATION: 13,14
OTHER TNFORMATION: /Note:R=
Y=
SEQUENCE DESCRIPTION: SEQ ID NO:

(i3}
{ix)

/desc = "Primer DAL4"

{ix)
(A}
(B}
(D)« mizture of A and G
mixture of C and T
(=) 27;:

GATGGTGTAT GGRYCARTCA CGACARTTCC 30

2) INFORMATION FOR SEQ ID NQ: 28:
(i} SEQUENCE CHARACTERISTICS:

{A) LENGTH: 28 base pairs

(B} TYPE: nucleic acid

{C} STRANDEDNESS: single

{0} TOPOLOGY: lineax
MOLECULE TYPE: other nucleic acid
FEATURE:
fA] NAME/KEY: misc-feature:

{B) OTHER INFORMATICN: /desc = "Primer DALS"®

(%1) SEQUENCE DESCRIPTION: SEQ ID NO: 28:
GGTGTATGGG ATAACTCACG ACARATTCC

(i)
(ix)

28
2) INFORMATION FOR SEQ ID NO: 29:
(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 28base pairs

(B} TYPE: nucleic acid

(C) STRANDEDNESS: single

(D} TOPOLOGY: linear
MOLECULE TYPE: other nucleic acid
FEATURE:
{A) NAME/KEY: misc-feature:

(B} OTHER INFORMATION:

tii)
{ix}

/desc = "Primer DBA1IG"
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(63)
[{xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 29
GGTGTATGGG ATCTCTCACG ACBATTCC
2} INFORMATION FOR SEQ ID NO: 30:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 32 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
DY TOPGLOGY: linear
{11} MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
(A} NBME/KEY: misc-festure:
{B) QTHER INFORMATION: /desc = "Primer DALT"
{zl) SEQUENCE DESCRIPTION: SEQ ID NO: 30:
GGGATCAMATC BCGRBATTTC CARRATCGTA TC 32

2} INFORMATION FOR SEQ ID NO: 31:
{1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 32 base pairs
{(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
{d) NAME/KEY: misc-feature:
{B} CTHER INFORMATION: fdesc = "Primer DA1B"
{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 31:
GGGATCAATC ACGACTCTTC CAARATOGTA TC 32

2} INFORMATION FOR SEQ ID NO: 32:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 34 base pairs
(B} TYPE: nucleic acld
(£} STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
{ix)} FEATURE:
{AY NAME/KEY: misc-feature:
(B} OTHER INFORMATTION: /desc = "Primer DAOE"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:
GGAAATTATG ATTATATCAT GTATGCAGAT GTAG

2} INFORMATION FOR $SEQ ID NO: 33:
fi} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 30 base pairs
{B} TYPE: nucleic acid
{C}Y STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: cother nucleic acid
fix) FEATURE:
(A} NAME/KEY: misc-feature:
(B} OTHER INFORMATION: /desc = "Primer DAD9"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:
GCTGAATTTT GGTCGAATGA TTTAGGTGCC
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2) INFORMATION FOR SEQ ID NO: 34:
{1} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 30 lase pairs
(B} TYPE: nucleic aclid
{C) STRANDEDNESS: single
D} TOPCLOGY: linear
(ii} MOLECULE TYPE: other nucleic acid
(ix} FEATURE:
{A) NAME/KEY: misc-feature:

{B} CTHER INFORMATION: /desc = "Primer DALIL"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:
GCTGRATTTT GGTCGAATGA TTTAGGTGCC 30

2) INFORMATION FOR SEQ ID NO: 35:
{1} SEQUENCFE CHARRCTERISTICS:
{A) LENGTH: 27 base pairs
(B TYPE: nucleic acild
{C) STRANDEDNESS: single
(D} TOBOLOGY: linear
fii) MOLECULE TYPE: other nucleic acid
{ix]} FEATURE:
(A} NAME/KEY: misc~feature:

(B} QTHER IWNFORMATICHN: /desc = "Primer DA21"
(%1} AEQUENCE DESCRIPTION: SEQ ID NO: 35:
GRATTTTGGA AGTRCGATTT AGGTCGG 27

{2) INFORMATION FOR SEQ ID NO: 36:
(1} SEQUENCE CHBRRACTERISTICS:
(B} LENGTH: 2% base pairs
(B} TYPE: nucleic acid
(C) STRANDEDHNESS: single
{D} TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
tix} FERATOURE:
(a) NAME/ KEY: misc-feature:
{Bl OTHER INFORMATION: /desc = "Primer DARIZ"
(ix) FEATURE:
(A} NAME/KEY: misc-feature
(B} LOCATION: 12,13
{D): OTHER IRFORMATION: /Note:R= mixture of A and G
Y= mixture of C and T
{xXi)} SEQUENCE DESCRIPTION: SEQ ID NC: 36:

GGARARACGA TRYCGGIGCC TTGGAGAAC i

(2} INFORMATION FOR SEQ ID RO: 37:
ti) SEQUENCE CHARACTERISTICSE:
{A] LENGTH: 27 base pairs
(B! TYPE: nucleic acid
(€} STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii} MOLECULE TYFE: cther nucleic acid
{ix)} FEATOURE:
(&) NAME/ KEY: misc~feature:
(B) OTHER INFORMATION: /desc = "Primer DAIZ"
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{ix) FEATURE:

{A) NAME/KEY: misc-feature

(B LOCATION: 14,15

(D): OTHER INFORMATION: /Note:R= mixture of A and G
: Y= mixture of C and T

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37
GATTTAGGTG CCTRYCAGAA CTATTTA 27

2y INFORMATION FOR SEQ ID NO: 38:
{1} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 26 base pairs
{B)} TYPE: nucleic acid
{C) STRANDEDNESS: single
{0} TOPOLOGY: linear
{ii) MOLECULE TYFE: other nucleic acid
{ix) FEATUERE:
(A} NAME/KEY: misc-feature:
{B} OTHER INFCEMATIOM: /desc = "Primer DAQEY
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:
CCCCCTTCAT GAGAATCTTIT ATAACG

2) INFORMATION FOR SEQ ID NO: 39:
{i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 2% bases pairs
(B) TYPE: nucleic acid
{C} STRANDEDNESS: single
(D} TOPOLOGY: linear
{i3) MOLECULE TYPE: other nucleic acid
{ix)} FEATURE:
{A] NAME/KEY: misc-feature:
(B} OTHER INFORMATION: /desc = "Primer DAD4"
{xi} SEQUENCE DESCRIPTICN: SEQ ID NQ: 39;
GAATCCGRAC CTCATTACAC ATTCG

2} INFORMATION FOR SEQ ID NO: 40:
{1} SEQUENCE CHARACTERISTICS:
(B} LENGTH: 38 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii} MOLECULE TYPE: other nucleic acid
(ix} FEATURE:
{A} NAME/KEY: misc-feature:
(B} QTEER INFOBMATION: fdesc = Y“YPrimer DAQSL™
{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 40:
CGGATGGARCT CGRGRAGGAR ATACCACG

2} INFORMATICN FOR SEQ ID NO: 41:
(i} SEQUENCE CHARARCTERISTICS:
{A} LENGTH: 31 base psairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D} TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
(ix} FEATURE:
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{A} NAME/KEY: misc-feature:
{B} OTHER INFORMATION: /desc = “Primer DARLO"
{x#i} SEQUENCE DESCRIPTION: SEQ ID MO: 41:
CGTAGGGCARA AATCAGGCCG GTCAAGTTTG G 31

2} INFORMATION FOR SEQ ID NO: 42:
{1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 31 base pairs
{B) TYPE: nucleic acid
(C) STRAMDEDHESS: single
(D} TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
{ix) FEATURE:
{A) NAME/KEY: misc-feature:
{BR} OTHER INFORMATION: /desc = “Primer Da22"
{x1} SEQUENCE DESCRIPTION: SBQ ID N&: 42:
CATARCTGGA AATCGCCCGG GRACAGTTAC G 31

{2) INFORMATION FQR SEQ ID NO: 43:
(1} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 29 base pairs
(B} TYPE: rucleic acid
(C} STRANDEDNESS: single
{0} TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
{ix) FEATURE:
{A] NAME/ KEY: misc-feature:
(B} OTHEER INFORMATION: /desc = "Primer DA1S%"
{ix} FEATURE:
(A} NBME/KEY: misc-feature
(B}  LOCATION: 12
(D} : OTHER INFORMATION: /Wote:W= mixture of A and T
{xi} SEQUENCE DESCRIPTIOQN: SEQ ID NG: 43

CTGGARARTAA RAWCCGGAACA GTTACG 36

2} INFORMATION FOR SEQ ID NO: 44:
{1} SBQUENCE CHARACTERISTICS:
{A} LEWGTH: 32 base pairs
(B} TYPE: nucleic acid
(T} STRANDEDNESS: single
{D) TOPOLOGY: linear
{ii} MOLECULE TYPE: other nucleic acid
{ixz} FEATURE:
(A} NAME/KEY: misc-feature:
(B} OTHER IWFORMATICN: fdesc = "Primer DAR23"
{xi) SEQUENCE DESCRIPTICN: SEQ ID NO: 44:
GGAARTARAAT CAGGACCLGT TACGATCAAT GC 32

2} INFORMATIQN FOR SEQ ID NO: 45:
(i} SEQUENCE CHARAUTERIZTICS:

{i) LENGTH: 28 base pairs

{B} TYPE: nucleic acid

(C} STRAMDEDNESS: single

(B} TOPOLOGY: linear
{ii} MOLECULE TYPE: other nuclelc acid
{ix} FEATURE:
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{A) NAME/KEY: misc-feature:
{B} OTHER INFORMATION: /desc = "Primer DA3Z"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:
GAGGCTTGGA CTAGGTTTGA TTTTCCRG 28

2} INFORMATION FOR SEQ ID NO: 468
{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 30 base pairs
{B} TYPE: nucleic acid
(C} STRANMDEDNESS: single
(3} TOPQLOGY: linear
¢ii) MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
{A) NAME/KEY: misc-feature:
{(B) OTHER INFORMATION: /desc = "Primer DAR3L"
{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 46:
GCTGRATTTT GGCGCAATGA TTTAGGTGCC 30

2} INFORMATION FOR SEQ ID NO: 47:
(1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 34 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{iiy MOLECULE TYPE: other nucleic acid
{ix) FEATUERE:
{B) NAME/KEY: misc-feature:
{B} OTHER INFORMATION: /desc = "Primer bmi"
{x1) SEQUENCE DESCRIFTION: SEQ ID NO: 47:
GTGTTTGACS TCCCGCTTCA TGAGAARTTTA CARAGG 34

2) IMFORMATION FOR SEQ ID NO: 44:
{i} SEQUENCE CBARACTERISTICS:
(~] LENGTH: 34 base pairs
{B) TYPE: nucleic acid
{C) STRAMDEDNESS: single
{0} TOPOLOGY: linear
{ii} MOLECULE TY¥PE: other nucleic acid
fix) FEATURE:
{A) NAME/KEY: misc-feature:
(B} OTHER INFORMATION: fdesc = "Primer bmS"
{xi] SEQUENCE DESCRIPTION: SEQ ID NO: 48:
GTGTTTGACG TCCCGUTTCA TRAGRATTTA CAGG 34

2) TNFOQRMATION FOR SEQ ID NO: 49:
{i) SEQUENCE CHARACTERISTICS:
{A] LENGTH: 34 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
{A} NAME/KEY: misc~feature:
(B} QTHER INFORMATION: /desc = "Primer bmé"
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:
GTGTTTGACG TCCCGCTTCA TGCCAATTTA CAGG 34

2} INFORMBTION FOR SEQ ID NO: 50:
(i} SEQUENCE CBARACTERISTICS:
{AR) LENGTH:; 32 base pairs
(B} TYPE: nucleic acid
{CY STRANDEDNESS: single
{D} TOPOLOGY: lLinear
{ii} MOLEZULE TYPE: other nuclelic acid
{ix} FEATURE:
{A} WAME/KEY: misc-feature:
{B} OTHER INFORMATION: /dese = “"Primer hmg"
Ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:
AGRGBATCCG GATACCCTGA GGTTTTICTAC GG 32

2} INFCRMATION FOR SEQ ID NO: 51:
{1} SEQUENCE CHARACTERISTICSE:
(A} LENGTH: 34 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
fiiy MOLECULE TYPE: other nucleic acid
{ix} FEATURE:
{A} NAME/KEY: misc-Teature:
{B) OTHER INFORMATION: /desc = "Primer bmll"
{xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 5hl:
GATGTGGTTT TGGATCATAR GGCCGGUGCT GATG 34

2) INFCRMATION FOR SEQ ID NO: 52
{1} SEQUEWCE CHARRACTERISTICS:
{a) LENGTH: 22 base pairs
(Bl TYPE: nucleic acid
{C} STRANDEDNESS: single
tDY TOPOLOGY: linear
fi1} MOLECULE TYPE: other nucleic acid
{ix) FERTURE:
{A} NRME/KEY: misc-feature:
{B) OTHER INFORMATION: /desc = "Primer pl"
{(x1) SEQUENCE DESCRIPTICMN: SEQ ID NO: 5Z:
CTGTTATTAA TGCCGCCAARD CC 22

2) INFORMATION FOR SEQ ID NO: 53:
{1} SEQUENCE CHARACTIERISTICS:
(A)] LENGTH: 24 base pairs
{B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(I TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
fix} FEATURE:
{A) NAME/KEY: misc-feature:
(8) OTHER INFORMATION: /desc = "Primer p2"
{xi} SEQUENCE DESCRIPTION: EBEQ ID MO: 53:
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(69)

24

GGAAAAGAAA TGTTTACGGT TGCG

54

SEQUENCE CHARACTERISTICS

INFORMATION FOR SEQ ID NOC

2]

25 base pairs

micleic acid

(i}

TENGTH
TYPE

(A}
{8
(<)
(L}

single

linear
other nucleic acid

STRANDEDNESS
TOPOLOGY

MOLECULE TYPE

FEATURE:

}

-
-

(

(3x}

misc-feature

NAME/KEY

(A}

"Primer p3"

OTHER INFORMATION: /desc =

(B}
SEQUENCE DESCRIFPTION

10

SEQ ID NO: 54:

{zi]

25

GAAATGRAGC GGARCATCAA ACACG

H

23

SEQUENCE CHARACTERISTICS

INFORMATION FOR SEQ ID NO

2}

(i}

3¢ base pairs

nucleic acid

(A} LENGTH:
(B} TYEPE

(C}
(D}
MOLECULE TYPE

FEATURE:

single

STRANDEDNESS:
TOPQLOGY: lineasr

other nucleic acid

fii)
(ix}

feature

mlsc—

NAME /KEY:

(&)

“"Primer p4"

/desc

OTHER INFCRMATION

(B)
SEQUENCE DESCRIPTICHN

ie

SEQ ID NO:

{%i)

20

20

GTATGATTTA GGAGAATTCC

YIADINHTAY AdTSWLOALN
YYHADAHTAA AJASHNININ
YYOINAHTAA AIASONISLA
YNATNAHTAA GIVSHNMSIM
UNAJINAHTAA QAASHNMNIM
YNATNAHTIA QIASHNMNIM

00¢€

TMAdIISANT HAAYATEIOA
AMQYTASINT HAAYATIADA
AMOYTASANI HMYYATHIDA
TMAUIISAMI HMAVAIHADA
SMAYLASANI HMAYAI™ADA
TMAYIASAINI HMAVALYADA

0s2

XQANSONILAA IMAMYADIOE
KQANONANSA AMAMYNOD - *
AQANONISSA FMAMPOEOY
XQANONALAA IMAMPADLO™
KQANONTIAA AMAMONOADY
AQANONISAA IMAMYNDADT

002

NOYOdAAINL

SOYDdAHIHL

NOYDJAFAAL

N9ID34qANL

NOYO4AAIAL

NOHOJAAINL
0ST

ANDROVYHYTY

AANIQYSHIS

AADANISHIS

AADIONNMTIS

LADIONSHIY

AADADNNYTY
00T

OMAVEdTMTY
DMAYII IMAY
OMAYdd IMAY
ONMYAd IMAY
OMMYdd IMAY
OMMYAdIMIV.
0§

ugbodauo

MYOIOALOST
MWAITHADST
MUNIOAIASL
MYAIVXEOST
MYITLAIOSA
MYAILAADST

OIYOTAOWIL
MIYSOTHADNL
SIYADTISHL
TAYYOTONGL
NAYYOTONUL
HIVSITOSYL

LISTSSTNNY
LIDHAYIAVS
LIDIASTHAY
LIDASHINYY
SIONANTINSY
LIDUNYTINSY

LIANHTINIA
NTANZTYDTIA
NTANATHOYN
NTANAIYOTA
NTANZIVOTIA
NTANATYOTA

INLINAAMNO
TOTINYAMLO
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INTLNLAMAD
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IMATEN THY
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ATIANILYAY
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HIEDTAXTAX
OJTDTAATAR
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NAIOTAATAR
NAFOTAXTAR

AddTAMIIXO
ANAWAMEI RO
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ANATAMTIRD
ANdTAMAIRD
ANATHMAIRD

AMOLOSUARS
IIOLATIAHN
IHOHLYOEAYO
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HAWATAYAWT
HAQRAIAYIWT
HAAAAQYAWT
HARAAJYANT
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AMIMMINSHL
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LIJ¥YILSAL

YHONOARNMY

YNOIDAXWIN

ENMTOTARIN

ANMOAZNMA

WINDDAXWMA
57

YAQEEVITTd

YAOMIYITIA

YAAAIMTIA

YALOYYOTId

YANOYVITId

YANOIVITIA
00F

aNAMAAAMSD

AAAMIOALSE

dNIAMIOALSH

IHAMODAST

dAIMATAISE

ANIAMIOAISE
0sg

LXIdAMASAS
* IOARISAS
©"OARISAS
" DMAMASAS

T TUMAMISAS

$99490LITY
YOO45ALITY
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NODIOUSHWIL
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QIMSHTISAI”
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TY0DdALAHN
TS09d0IAHN
TSODIOLAHN
TYADIDSAHN
TYIZIOSAHN
TSEDJOSAHN

SONAMIATOMD
DONAHAIDMD
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DINASANTMO

YTOSOdAILD
YIDSNYASSA
¥IOSNYYSSa

YTOSNdHLLN

T UNADAIDAA
HOSADALOAN
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QAdLAYTIAD
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AAdLAYHLAH
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dsOIALASY
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DEYIMDITAH
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A9XAADAADY
A9AIN0AADS
A9AINDAXDS
U9XINSAXDO
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A9XIASIADD

QIRTINIWTL
MSAALONTIN
YSAALDATTI
MOAASONTIN
YOAALONITO
ADAALONTIN

YAIIDLMIEL

NOLTAAIAND
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NOLIAAMLIED
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HATAQHOLDA
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HOIXAHOJDA
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HYLTIAYAVY'L
AALTIIVAVT
ARLTATIAYT
AILTLTEAYT
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DAAYINAAN
OXIHYINADA
DAAHYTNADA
DAIHYTNADA
DAJHYTINADA
0§€

MOEDANSTIMY
MDIOMNDITAS
MOADMNMTAS
MDEDMNITAS
MOEDMNMTIAS
oo¢

AEDANRISD
AHOAIAIASD
ABOATALYSD
AFOAIAJASD
ABOATAIESD
082

NIAVYILNOA
NNAZYINSEA
NTAQVINSIA
NWAQUANIAA
NWAQUAALIA

00z

0dsSXx " "1d44S
MDSAJAYAAQ
MYSXdAYdAH
MUSAJAYSAH
MYSAJAYAIH

0SsT

NAWGTAOVAN
LAWNIIAAIN
LANTAIANEN
LAROIAANAN
LAWAEATTAN

oot

gooao

0s

dDTADIDHDY
dYTAYEDITY
ADTAYHDATY
AV IXIEDEAY
AVTIAYHOENY

YIAATIOqEL
WA ATIYAMA
YATAIAYAMA
WWAZWIYAMI
VNI AWEYAMA

ISON" 4L
WXHONMANTA
WMEDSMAINAA
WAEONMAAIA
PTEDONMAATA

VAAMNSNINH
VAIMNLININH
OSAMAINTINH
OSAMALNTINH

ANSVYLATAY'T
AMIETYIATT
A@AETYIATT
A@IATYIATT
AQAETYIATT

MND " T ASND
YSDANAASDD
ANDANDASDD
UNNANIASDD
UNNINTASDD

DOUSOTHASA
DSALOTAASA
DSULDTAASA
DEYSDINAST
DSULOINAST

AQOMNMEATH
ITAAMEMHEATH
IAAMYMIATH
TA¥YMEMAATH
IaAMIMEATH

LIAN OVDDH
LTISYDDYDH
LTISSDOYDOH
LTISYDOYOH
LTISSDOYDH

NDTHLSANLHA
LOTAYOANAT
LOTAYDAAAR
LOTAVOANAH
LOTAIVOANAT

AAYWISOIAS
DACTIVATIAD
TATTAYALIAD
TAQTAYATIAD
TAQTAVATIaYE

DATEONDAUR
OLTIDAINOL
OATIDAIADR
DSTEDNIADN
OLTIDNAADA

YLOIOSOHYY

LSSLOYSAYN
LIOLOVYVYDS
LSHLOYSNDS
LSSLOYANDY

AORNLIMMOSD
JOXTIAMMAAA
JOAYEMMIYS
dORYEMMIUS
dOXIEMMATS

AJLLAIVINT
AISLY HO0L
AIQLY ©50L OdYAD” -
ATYLY " DAYL
AIVLE DASL

DUONAHNAAS
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