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Fyigs | 7o1~x—% | HEES 67 -30) A

0 LAUS GAGTCGACCAGCACAAGCCCATCATAATGG fHZ PCR
6 LADH TAAAGCTTCAATTTATATTGG

1 K38US GGGTCGACCAGCACAAGCCGATGGATTGAACGGTACGATG

8 K38DH TAAAGCTTTTGTTATTGGTTCACGTACAC

9 CLUBG CCAGATCTACTTACCATTTTAGAGTCA

10 LA-K38 ATTTGCCAAATGACGGGCAGCATTGGAATCGGTT

11 LA-K38R AACCGATTCCAATGCTGCCCGTCATTTGGCAAAT

12 P18S TTTGAATGGCATTTGTCAAATGACGGGGAACCAC TR RATA R
13 Q86E ACAAGGAGTCAGTTGGAAGGTGCCGTGACATCT (ARG AD
14 E130V CGAAACCAAGTAATATCAGGT

15 N154D AATACCCATTCCGATTTTAAATGGCGC

16 R171C GATTGGGATCAGTCATGYCAGCTTCAGAACAAA

17 A186V AAATTCACCGGAAAGGTATGGGACTGGGAAGTA

18 E212D TCATCCAGATGTAATCAATG

19 V2228 CTTAGAAATTGGGGAGAATGGTATACAAATACA

20 Y243C GTGAAACATATTAAATGCAGCTATACGAGAGAT

21 P260E AACACCACAGGTAAAGAAATGTTTGCAGTTGCA

22 K269Q AGAATTTTGGCAAAATGACCT

23 E276H TTGCTGCAATCCATAACTATTTAAAT

24 N271S CTTGCTGCAATCGAAAGYTATTTAAATAAAACA

25 R310A GGCTATTTTGATATGGCAAATATTTTAAATGGT

26 E360Q TCTGACAAGGCAGCAAGGTTA

27 Q391E GATCCACTTCTGGAAGCACGTCAAACG

28 W439R GGGGGTAATAAAAGAATGTATGTCGGG

29 K444R ATGTATGTCGGGCGACATAAAGCTGG

30 N471D GATGGTTGGGGGGATTTCACTGTAA

31 G476D TTCACTGTAAACGATGGGGCAGTTICG

32 K484Q GGTTTGGGTGCAGCAATAAAT

33 P18X TTTGAATGGCATTTGNNNAATGACGGGAACCAC FROI R AR
34 A186X AAATTCACCGGAAAGNNNTGGGACTGGGAAGTA (ARG/M2027 )
35 Y243X GTGAAACATATTAAANNNAGCTATACGAGAGAT

36 N277X CTTGCTGCAATCGAANNNTATTTAAATAAAACA

37 N4T1E GATGGTTGGGGGGAATTCACTGTAA

38 D128V CCAACGAATCGTTGGCAGGTAATTTCAGGTGCCTACACG AR AR
39 (1408 ATTGATGCGTGGACGAGTTTCGACTTTTCAGGG (K38AMY 1)
40 S144P TTTCGACTTTCCAGGGCGTAA

41 R168Q GGTGTTGACTGGGATCAGCAATATCAAGAAAATCATATTTTCC

42 N181V CATATTTTCCGCTTTGCAAATACGGTNTGGAACAGGCGAGTG

43 E207D AATATCGACTTTAGTCATCCAGATGTACAAGATGAGTTGAAGGA

44 F272§ GACGTAGGTGCTCTCGAATCTTATTTAGATGAAATGAATTGGG

45 S375P CGATAACATTCCAGCTAAAAA

46 W434R GACCTGGTGGTTCCAAGAGAATGTATGTAGGACGTCAG

47 E466D AATGGCGATGGATGGGGCGATTTCTTTACGAATGGAGGATCT

48 D128X CCAACGAATCGTTGGCAGNNNATTTCAGGTGCCTACACG

49 QEYK GTTGACTGGGATGAGCGCAAACAAGAAAATCAT

50 N190F TGGATGAAGAGTTCGGTAATTATGA

0l Q209V AGTCATCCAGAGGTCGTAGATGAGTTGAAGGAT

WHEBFIFRONE, A T,

gboooog

C HUC DIRGEREZ, HERFITOYIL TRACDORESEREERT.
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SEQUENCE LISTING

(110) EA0 CORPORATION

{120; Highly productive alpha-amylases

(130) P04831210

(160) 51

{170 Patentin Ver. 2.1

210) 1

(211) 485

(212} PRT

(213) Bacillus sp. ESM-AP1378

{4007 1
His His Asn Gly Thr Asn Gly Thr Met Met Gin Tyr Phe Glu Trp His
5 10 15
Leu Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg Asp Asp Ala Ala
20 25 30
Asn Leu Lys Ser Lys Gly [le Thr Ala Val Trp [le Pro Pro Ala Trp
35 40 45
Lys Gly Thr Ser Gln Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr
50 bb 60

Asp Leu Gly Glu Phe Asn Gln Lys Gly Thr Val Arg Thr Lys Tyr Gly
65 70 75 80
Thr Arg Ser Gln Leu Glo Gly Ala Val Thr Ser Leu Lys Asn Asn Gly
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(20) JP 4426716 B2 2010.3.3

85 90 95
Ile Gln Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp
100 105 110
Gly Thr Glu Met Val Ash Ala Val Glu Val Ash Arg Ser Asn Arg Asn
115 120 125
Gln Glu Ile Ser Gly Glu Tyr Thr Ile Glu Ala Trp Thr Lys Phe Asp
130 135 140
Phe Pro Gly Arg Gly Asn Thr His Ser Asn Phe Lys Trp Arg Trp Tyr
145 150 155 160
His Phe Asp Gly Thr Asp Trp Asp Gln Ser Arg Gln Leu Gln Asn Lys
165 170 175
Ile Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp
180 185 190
Ile Glu Asn Gly Asn Tyr Asp Tvr Leu Met Tyr Ala Asp Ile Asp Met
195 200 205
Asp His Pro Glu Val Ile Asn Glu Leu Arg Asn Trp Gly Val Trp Tyr
210 215 220
Thr Ash Thr Leu Ash Leu Asp Gly Phe Arg [le Asp Ala Val Lys His
225 230 235 240
Ile Lys Tyr Ser Tyr Thr Arg Asp Trp Leu Thr His Val Arg Asn Thr
245 250 255
Thr Gly Lys Pro Met Phe Ala Val Ala Glu Phe Trp Lys Ash Asp Leu
260 265 270
Ala Ala Ile Glu Asn Tyr Leu Asn Lys Thr Ser Trp Asn His Ser Val
275 280 285
Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Asn Ser Gly
290 295 300
Gly Tyr Phe Asp Met Arg Asn Ile Leu Asn Gly Ser Val Val Gln Lys
305 310 315 320
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His Pro Ile His Ala Val Thr Phe Val Asp Asn His Asp Ser Glmn Pro

325 330 335
Gly Glu Ala Leu Glu Ser Phe Val Gln Ser Trp Phe Lys Pro Leu Ala
340 345 350
Tyr Ala Leu [le Leu Thr Arg Glu Gln Gly Tyr Pro Ser Val Phe Tyr
355 360 365
Gly Asp Tyr Tyr Gly Ile Pro Thr His Gly Val Pro Ser Met Lys Ser
370 375 380
Lys Ile Asp Pro Leu Leu Gln Ala Arg Gln Thr Tyr Ala Tyr Gly Thr
385 390 395 400
Gln His Asp Tyr Phe Asp His His Asp Ile Ile Gly Trp Thr Arg Glu
405 410 415
Gly Asp Ser Ser His Pro Asn Ser Gly Leu Ala Thr Ile Mef Ser Asp
420 425 430
Gly Pro Gly Gly Asn Lys Trp Mei Tyr Val Gly Lys His Lys Ala Gly
435 440 445
Gln Val Trp Arg Asp Ile Thr Gly Asn Arg Ser Gly Thr Val Thr Ile
450 455 480
Asn Ala Asp Gly Trp Gly Asn Phe Thr Val Asn Gly Gly Ala Val Ser
465 470 475 480
Val Trp Val Lys Gln

485
000000
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(210 2

(211, 480

(212) PRT

(213) Bacillus sp. ESM-E38

(400) 2

Asp Gly Leu Asn Gly Thr Met Met Glo Tyr Tyr Glu Trp His Leu Glu
5 10 15

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

20 25 30
Ser Asp Ala Gly Ile Thr Ala ile Trp Ile Fro Pro Ala Tyr Lys Gly
35 40 45
Asn Ser Gln Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu
50 b5 60

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

65 70 5 80

Ala Gln Leu Glu Arg Ala [le Gly Ser Leu Lys Ser Asn Asp Ile Asn
85 90 05

Val Tyr Gly Asp Val Val Met Asn His Lys Met Gly Ala Asp Phe Thr

100 105 110
Glu Ala Val Gln Ala Val Gln Val Asn Pro Thr Asn Arg Trp Gln Asp
115 120 125
Ile Ser Gly Ala Tyr Thr [le Asp Ala Trp Thr Gly Phe Asp Phe Ser
130 135 140

Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe

145 150 1565 160

Asn Gly Val Asp Trp Asp Gln Arg Tyr Gln Glu Asn His Ile Phe Arg
165 170 175

Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn
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180 185 190
Tyr Asp Tyr Leu Leu Gly Ser Asn Ile Asp Phe Ser His Pro Glu Val
195 200 205
Gln Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp
210 215 220
Leu Asp Gly Tyr Arg Leu Asp Ala Ile Lys His [le Pro Phe Trp Tyr
225 230 235 240
Thr Ser Asp Trp Val Arg His Gln Arg Asn Glu Ala Asp Gln Asp Leu
245 250 255
Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe
260 265 270
Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu
275 280 285
Ash Tyr Ash Phe Tyr Arg Ala Ser Gln Gln Gly Gly Ser Tyr Asp Met
290 295 300
Arg Ash Ile Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala
305 310 315 320
Val Thr Phe Val Asp Asn His Asp Thr Gla Pro Gly Glu Ser Leu Glu
325 330 335
Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr Ile Leu
340 345 350
Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly
355 360 365
Ile Pro Asn Asp Asn Ile Ser Ala Lys Lys Asp Met Ile Asp Glu Leu
370 375 380
Leu Asp Ala Arg Glo Asn Tyr Ala Tyr Gly Thr Gln His Asp Tyr Phe
385 390 395 400
Asp His Trp Asp Val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg
405 410 415
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Pro Asn Ser Gly Leu Ala Thr Ile Met Ser Asn Gly Pro Gly Gly Ser
420 425 430
Lys Trp Met Tyr Val Gly Arg Gln Asn Ala Gly GIn Thr Trp Thr Asp
435 440 445
Leu Thr Gly Asn Asn Gly Ala Ser Val Thr Ile Asn Gly Asp Gly Trp
450 455 460
Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gln

465 470 475 480
0o0oooo

10



(25) JP 4426716 B2 2010.3.3

(210 3

(211) 1786

(212) DNA

(213 Bacillus sp. ESM-AP1378

(220}
(221) sigkpeptide
(2223 (1565).. (247)

{220;
{221) mat#peptide
{222, (248)..(1702)

(220)
(221) CDS
(222) (155)..(1702)

{400) 3
cagcgtgata atataaattt gaaatgaaca cctatgaaaa tatggtageg attgcgcgac 60
gagaaaaaac ttgggagita ggaagtgata ttaaaggatt ttttttgact tgitgtgaaa 120
acgctigcat aaattgaagg agagegiget tttt atg aaa ctt cat aac cgt ata 175
att age gta cta tta aca cta tig tta gct gta get gtt tig tit cea 223
tat atg acg gaa cca gca caa gcc cat cat aat ggg acg aat ggg acc 271
His His Asn Gly Thr Asn Gly Thr
1 b
atg atg cag tat ttt gaa tgg cat {ig€ cca aal gac g6g aac cac tgg 319
Met Met Gln Tyr Phe Glu Trp His Leu Pro Asn Asp Gly Asn His Trp
10 15 20
aac agg tta cga gat gac gca gct aac tta aag agt aaa ggg att acc 367
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Asn Arg Leu Arg Asp Asp Ala Ala Asn Leu Lys Ser Lys Gly Ile Thr
25 30 35 40
gct gtt tgg att cct cct gca tgg aag geg act tcg caa aat gat gt
Ala Val Trp Ile Pro Pro Ala Trp Lys Gly Thr Ser Gln Asn Asp Val
45 50 hh
geg tat ggt gee tat gat ttg tac gat ctt g2t gag ttt aac caa aag
Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gln Lys
60 65 70
gga acc gic cgt aca aaa tat ggc aca agg agt cag tig caa ggt gcc
Gly Thr Val Arg Thr Lys Tyr Gly Thr Arg Ser Gln Leu Gln Gly Ala
75 80 85
gtg aca tct ttg aaa aat aac ggg att caa gtt tat €eg gat gte gig
Val Thr Ser Leu Lys Asn Asn Gly Ile Gln Val Tyr Gly Asp Val Val
90 05 100
atg aat cat aaa g2t gEa gca gac ggg aca gag atg gta aat gcg gig
Met Ash His Lys Gly Gly Ala Asp Gly Thr Glu Met Val Asn Ala Val
105 110 115 120
gaa g1g aac cga age aac cga aac caa gaa ata tca ggt gaa tac ace
Glu Val Asn Arg Ser Asn Arg Asn Gln Glu Ile Ser Gly Glu Tyr Thr
125 130 135
att gaa gca (gg acg aaa (it gat fic cct 22a aga gga aat acc cat
Ile Glu Ala Trp Thr Lys Phe Asp Phe Pro Gly Arg Gly Asn Thr His
140 145 150
tce aac ttt aaa tgg cge t@2 tat cat ttt gat €€2 aca gat tgg gat
Ser Asn Phe Lys Trp Arg Trp Tyr His Phe Asp Gly Thr Asp Trp Asp
155 160 165
cag tca cgt cag cit cag aac aaa ata tat aaa ttc aga ggt acc gga
Glo Ser Arg Gln Leu Gln Asm Lys Ile Tyr Lys Phe Arg Gly Thr Gly
170 175 180

415

463

b11

b59

607

655

703

761

789
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aag gca tgg gac tegg gaa gta gat ata gag aac ggc aac tat gat tac
Lys Ala Trp Asp Trp Glu Val Asp Ile Glu Asn Gly Asn Tyr Asp Tyr

185 190

ctt atg tat gca gac att gat atg gat cat

Leu Met Tyr Ala Asp [le Asp Met Asp His
205 210

cit aga aat (2g gga git (gg tat aca aat

Leu Arg Asn Trp Gly Val Trp Tyr Thr Asn

220 225
ttt aga atc gat gct gtg aaa cat att aaa
Phe Arg Ile Asp Ala Val Lys His Ile Lys
235 240
tgg cta aca cat gtg cgt aac acc aca ggt
Trp Leu Thr His Val Arg Asn Thr Thr Gly
250 255

gca gaa ttt tgg aaa aat gac ctt get gea

Ala Glu Phe Trp Lys Asn Asp Leu Ala Ala

265 270

aaa aca agt tgg aat cac tcc gitg ttc gat

Lys Thr Ser Trp Asn His Ser Val Phe Asp
285 280

ttg tac aat geca tct aat agt ggt gge fat

Leu Tyr Asn Ala Ser Asn Ser Gly Gly Tyr

300 305
tta aat ggt tct gtc gta caa aaa cac cct
Leu Asn Gly Ser Val Val Gln Lys His Pro
315 320

195
cca gaa
Pro Glu

aca ctt
Thr Leu

tac age
Tyr Ser

aaa cca
Lys Pro
260
atc gaa
[le Glu
275
gtt cct
Val Pro

ttt gat
Phe Asp

ata cat
[le His

200
gta atc aat gaa
Val Ile Asn Glu

215
aat cta gat 2ga
Ash Leu Asp Gly
230

tat acg aga gat
Tyr Thr Arg Asp
245

atg ttt gca git
Met Phe Ala Val

aac fat tta aat

Asn Tyr Leu Asn
280

ctf cat tat aat

Leu His Tyr Asn

285
atg aga aat att
Met Arg Asn Ile
310

gca gtc aca ttt

Ala Val Thr Phe

325

git gat aac cat gac fct cag cca 2ga gaa gca ((g Zaa tce ft it
Val Asp Asm His Asp Ser Glm Pro Gly Glu Ala Leu Glu Ser Phe Val

B47

895

843

601

1039

1087

1135

1183

1231

1279
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(28)

330 335 340

caa tcg tgg tfc aaa cca ctg gea tat gea ttg att ctg

Gln Ser Trp Phe Lys Pro Leu Ala Tyr Ala Leu Ile Leu

345 350 355

caa ggt tac cct tcc gta tft tac ggt gat tac tac ggt

Gln Gly Tyr Pro Ser Val Phe Tyr Gly Asp Tyr Tyr Gly

365 370
cat ggt gtt cct tcg atg aaa tct aaa att gat cca ctt
His Gly Val Pro Ser Met Lys Ser Lys [le Asp Pro Leu
380 385

cgt caa acg fat gcc tac gga acc caa cat gat tat tit

Arg Gln Thr Tyr Ala Tyr Gly Thr Gln His Asp Tyr Phe
385 400 405

gat att atc ggc tE2g acg aga gaa €e€ gac age tec cac

Asp Ile Ile Gly Trp Thr Arg Glu Gly Asp Ser Ser His

410 415 420

gga ctt gca act att atg tcc gat g2g cca ggg ggt aat

Gly Leu Ala Thr Ile Met Ser Asp Gly Pro Gly Gly Asn

425 430 435

tat gtc g€ aaa cat aaa get gge caa g£ta (g€ aga gat

Tyr Val Gly Lys His Lys Ala Gly Gln Val Trp Arg Asp

445 450

JP 4426716 B2 2010.3.3

aca agg gag

Thr Arg Glu
360

ata cca act

Ile Pro Thr

375

ctg cag gca

Leu Gln Ala

380

gat cat cat

Asp His His

cca aat tca
Pro Asn Ser

aaa tgg atg

Lys Trp Met

440

atc acc gga

Ile Thr Gly
455

aat agg tct ggt acc gitc acc att aat gca gat ggt tgg 222 aat tic

Asn Arg Ser Gly Thr Val Thr Ile Asn Ala Asp Gly Trp
460 4645

Gly Asn Phe
470

act gta aac g€ga ggg gea gif tcg gtt (2 gtg aag caa faaataagga

Thr Val Asn Gly Gly Ala Val Ser Val Trp Val Lys Gln
475 480 485

1327

1375

1423

1471

1519

1567

1615

1663

1712

acaagagecg aaaattactt ftcctacatge agagctttcc gatcactcat acacccaata 1772

taaattgegaa gctt

gboooaog

1786
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(210) 4

(211) 1753

(212) DNA

(213) Bacillus sp. ESM-E38

(220}
(221) sigkpeptide
(2227 (162)..(224)

{220;
{221) mat#peptide
{222, (225).. (1664)

(220)
(221) CDS
(222) (162).. (1664)

(400) 4
gtatgcgaaa cgatgcgcaa aactgcgcaa ctactageac tcttcagegega ctaaaccacce 60
ttttttccaa aaatgacatc atataaacaa atttgtctac caatcactat ttaaagetgt 120
ttatgatata tgtaagcgtt atcattaaaa ggaggtattt g atg aga aga tgg gia 176
gta gca atg tig gea gz tta ttt tta tit cet teg gta gta gtt gea 224
gat gga ttg aac get acg ate atg cag tat tat gag tgg cat tig gaa 272
Asp Gly Leu Asn Gly Thr Met Met Gln Tyr Tyr Glu Trp His Leu Glu

1 b 10 15
aac gac ggg cag cat tegg aat cgg ttg cac gat gat gcc gea get ttg 320
Asn Asp Gly Gln His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu

20 25 30

agt gat gct ggt att aca gct att tgg aft ccg cca gcc tac aaa ggt 368
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Ser Asp Ala Gly Ile Thr Ala Ile Trp [le Pro Pro Ala Tyr Lys Gly
35 40 45
aat agt cag gcg gat gitt ggg tac ggt gca tac gat ctt tat gat tta
Asn Ser Gln Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu
50 ah 60
gga gag ttc aat caa aag ggf act gtt cga acg aaa tac g£g€a act aag
Gly Glu Phe Asn Gln Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys
65 70 7h 80
gca cag ctt gaa cga gct att ggg tcc ctt aaa ftct aat gat atc aat
Ala Gln Leu Glu Arg Ala Ile Gly Ser Leu Lys Ser Asn Asp Ile Ash
8b 90 85
gta tac gga gat gtc gig atg aat cat aaa atg gga get gat (it acg
Val Tyr Gly Asp Val Val Met Asn His Lys Met Gly Ala Asp Phe Thr
100 105 110
gag gca gig caa gct git caa gta aat cca acg aat cgt (gg cag gat
Glu Ala Val Glo Ala Val Glan Val Asn Pro Thr Asn Arg Trp Gln Asp
115 120 125
att tca ggt gee tac acg att gat geg (g2 acg ggt ftc gac tit tca
Ile Ser Gly Ala Tyr Thr Ile Asp Ala Trp Thr Gly Phe Asp Phe Ser
130 135 140
ggg cgt aac aac gcc tat tca gat titt aag (Zg aga tgg tfc cat ftt
Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe
145 150 155 160
aat 2gt gtt gac tgg gat cag cge tat caa gaa aat cat att ttc cge
Asn Gly Val Asp Trp Asp Gln Arg Tyr Gln Glu Asn His Ile Phe Arg
165 170 175
ttt gca aat acg aac tgg aac tgg cga gig gzat gaa gag aac ggt aat
Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn
180 185 180

416

464

bl2

660

608

656

704

762

800
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tat gat tac ctg tta gega tcg aat atc gac tft agt cat cca gaa gta
Tyr Asp Tvr Leu Leu Gly Ser Asn Ile Asp Phe Ser His Pro Glu Val
185 200 205
caa gat gag tig aag gat tgeg €gt age tgg (it acc gat gag tta gat
Gln Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp
210 215 220
ttg gat ggt tat cegt tta gat gct att aaa cat att cca ttc tgg tat
Leu Asp Gly Tyr Arg Leu Asp Ala Ile Lys His Ile Pro Phe Trp Tyr
225 230 235 240
aca tct gat (g2 gtt cgg cat cag cgec aac gaa gca gat caa gat fta
Thr Ser Asp Trp Val Arg His Gln Arg Asn Glu Ala Asp Gln Asp Leu
245 250 255
ttt gtc gta geg gaa tal tE2g aag gat gac gta gEt gct cic gaa tit
Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe
260 265 270
tat tta gat gaa atg aat tZg gag atg tct cta ttc gat gtt cca ctt
Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu
275 280 285
aat tat aat ttt tac cegg gct tca caa caa ggt gga agc tat gat atg
Asn Tyr Asn Phe Tyr Arg Ala Ser Gln Gln Gly Gly Ser Tyr Asp Met
290 285 300
cgt aat att tta cga gga tct tta gta gaa geg cat ccg atg cat gca
Arg Asn Ile Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala
305 310 315 320
gtt acg ftt gtt gat aat cat gat act cag cca geg gag tca tta gag
Val Thr Phe Val Asp Asn His Asp Thr Gln Pro Gly Glu Ser Leu Glu
325 330 335
tca tgg gtt get gat (gE tit aag cca cit get tat gcg aca att ftg
ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr Ile Leu
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(32) JP 4426716 B2 2010.3.3

340 345 350
acg cgt gaa ggt g2t tat cca aat gta it tac ggt gat tac tat geg
Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly
355 360 365
att cct aac gat aac atf tca gct aaa aaa gat atg att gat gag cig
Ile Pro Asn Asp Asn [le Ser Ala Lys Lys Asp Met Ile Asp Glu Leu
370 375 380
ctt gat gea cgt caa aat tac gca tat ggc acg cag cat gac tat ttt
Leu Asp Ala Arg Gln Asn Tyr Ala Tyr Gly Thr &ln His Asp Tyr Phe
385 390 385 400
gat cat tgg egat git gta gga tgg act agg gaa gga tct fcc tcc aga
Asp His Trp Asp Val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg
405 410 415
cct aat tca gge ctt geg act aft atg tcg aat gga cct ggt ggt tcc
Pro Asn Ser Gly Leu Ala Thr Ile Met Ser Asn Gly Pro Gly Gly Ser
420 425 430
aag tgg atg tat gfa gga cgt cag aat gca gg€a caa aca tgg aca gat
Lys Trp Met Tyr Val Gly Arg Glo Ash Ala Gly Glo Thr Trp Thr Asp
435 440 445
tta act ggt aat aac gga gcg tce git aca att aat 2gc gat gga teg
Leu Thr Gly Asn Asn Gly Ala Ser Val Thr Ile Asn Gly Asp Gly Trp
450 455 460
ggc gaa ttc ttt acg aat gga gga tct gta fcc gig tac gi{g aac caa
Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gln
465 470 475 480

1328

1376

1424

1472

1520

1568

1616

1664

taacaaaaag cctigagaag ggattcctee ctaactcaag getttetita tgtegettag 1724

cttaacgctt ctacgacttt gaagctita
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(210} 5

(21130

(212, DNA

{213Artificial Sequence

{400} 5
gagtcgacca gcacaagece atcataatge 30

oooooao

(210,6

(211)21

(212)DNA

(213)Artificial Sequence

{4006
taaagctica atttatatig g 21

ogooooao

(210; 7

(211,40

(212 DNA

(213)Artificial Sequence

(40037

gEgZicgacca gcacaagecg atggatigaa cggtacgateg 40

gooooad

(210;8

(211,29

(212} DNA

{213Artificial Sequence

{400, 8
taaagctitt gttatiggit cacgtacac 28

gboooog

(33)
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(34)

(210;9

(211,27

(212> NA

{213 Artificial Sequence

{400;9
ccagatctac ttaccatttt agagica 27

oooooao

(210710

(211) 34

(212)DNA

(213)Artificial Sequence

{400} 10
attigecaaa tgacgggcag cattggaatc ggtt 34

ogooooao

(210011

(211) 34

(212)DNA

(213)Artificial Sequence

40011
aaccgattcc aatgcigece gtecatttgge aaat 34

gbooooao

(21012

(211) 34

(212)DNA

{213Artificial Sequence

(400712
tttgaatgee atttgicaaa tgacggeggaa ccac 34

gboooog
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(35)

(210713

(211533

(212)INA

{213 Artificial Sequence

(400,13

acaaggagic agttggaageg tgccgigaca tet 33
goboooo

(210)14

(211521

(212)DNA

(213)Artificial Sequence

{400}14
cgaaaccaag taatatcagg t 21

ogooooao

(210715

(211,27

(212)DNA

(213)Artificial Sequence

(400315
aatacccatt ccgattttaa atggcge 27

gbooooao

(210,16

(211533

(212, DNA

{213 Artificial Sequence

{400;16
gatigggatc agtcatgyvca gcticagaac aaa 33

gboooog
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(36)

(210,17

(211533

(212)INA

{213 Artificial Sequence

(400,17

aaattcaccg gaaaggtatg ggactgeggaa gta 33
goboooo

(21018

(211)20

(212)DNA

(213)Artificial Sequence

{400;18
tcatccagat gtaatcaatg 20

ogooooao

(210719

(211533

(212)INA

(213)Artificial Sequence

{40019
cttagaaatt gggeagaatg gtatacaaat aca 33

gbooooao

(210,20

(211533

(212, DNA

{213 Artificial Sequence

{400; 20
gigaaacata ttaaatgcag ctatacgaga gat 33

gboooog
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(210,21

(211533

(212)INA

{213 Artificial Sequence

(400,21

aacaccacag gtaaagaaat gtitgcagtt gca 33
goboooo

(210,22

(211521

(212)DNA

(213)Artificial Sequence

{400} 22
agaattiigg caaaatgacc t 21

ogooooao

(210,23

(211)26

(212)DNA

(213)Artificial Sequence

{400)23
ttgctgcaat ccataactat ttaaat 26

gbooooao

(21024

(211533

(212, DNA

{213 Artificial Sequence

{400; 24
cttgctgcaa tcgaaagyta tttaaataaa aca 33

gboooog
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(38)

(210,25

(211533

(212)INA

{213 Artificial Sequence

{400; 25
ggctattttg atatggcaaa tattitaaat ggt 33

oooooao

(210)26

(211)21

(212)DNA

(213)Artificial Sequence

(400) 26
tctgacaagg cagcaaggtt a 21

ogooooao

(210,27

(211,27

(212)DNA

(213)Artificial Sequence

{4005 27
gatccacttc tggaagcacg tcaaacg 27

gbooooao

(210; 28
(211,27
(212> DNA
{213 Artificial Sequence

{400; 28
gegggtaata aaagaatgia tgtcggg 27

gboooog
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(210,29

(211)26

(212)DNA

{213Artificial Sequence

{400; 28
atgtatgicg gecgacataa agetgg 26

oooooao

(210,30

(211)25

(212)DNA

(213)Artificial Sequence

{400; 30
gatzgitgee gegatiicac tgiaa 25

ogooooao

(210,31

(211,27

(212)DNA

(213)Artificial Sequence

(400} 31

ttcactgtaa acgatgegege agttteg 27

gbooooao

(210,32

(21121

(212)DNA

{213Artificial Sequence

{400; 32
getitegggte cagecaataaa t

gboooog

(39)
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(40)

(210, 33

(211533

(212)INA

{213 Artificial Sequence

(400, 33

tttgaatgge atftgnonaa tgacgggaac cac 33
goboooo

(210) 34

(211) 33

(212)DNA

(213)Artificial Sequence

{400; 34
aaattcaccg gaaagnnntg ggactgggaa gta 33

ogooooao

(210 35

(211533

(212)INA

(213)Artificial Sequence

{4003 35
gigaaacata ttaaannnag ctatacgaga gat 33

gbooooao

(210; 36

(211533

(212, DNA

{213 Artificial Sequence

{400; 36
ctigcigcaa tcgaannnta titaaataaa aca 33

gboooog
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(210, 37

(211525

{(212)DNA

{213Artificial Sequence

(400, 37

gatggl{egge gegaattcac {gtaa 25
oooooao

(210> 38

(211) 35

(212} INA

(213)Artificial Sequence

{400) 38

ccaacgaatce gittggcaget aatttcaggt gcctacacg 39

ogooooao

(210, 39

(211533

(212)INA

(213)Artificial Sequence

(400} 39

(41)

attgatgcgt ggacgagtitt cgactitica ggg 33

gbooooao

(210y40

(21121

(212)DNA

{213)Artificial Sequence

{4007 40
tttcgacttt ccagggegta a 21

gboooog
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(42)

(21041

(211543

(212> DNA

{213 Artificial Sequence

(400,41

getgttgact gggatcagea atatcaagaa aatcatattt tcc 43
goboooo

(210,42

(21142

(212)DNA

(213)Artificial Sequence

{400; 42
catattttcc getttgcaaa tacgginige aacaggcgag g 42

ogooooao

(210543

(211)44

(212)DNA

(213)Artificial Sequence

{400) 43
aatatcgact ttagtcatcc agatgtacaa gatgagtiga agga 44

gooooad

(21044

(211,43

(212} DNA

{213 Artificial Sequence

{400; 44
gacgtaggtg cictcgaatc ttatttagat gaaatgaatt ggg 43

gboooog
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(210y45

(21121

(212)DNA

{213)Artificial Sequence

{4007 45
cgataacatt ccagctaaaa a 21

oooooao

(210} 46

(211) 38

(212} DNA

(213)Artificial Sequence

(400)46

gacciggigeg ttccaagaga atgtatgtag gacgtcag 38

ogooooao

(210,47

(211,42

(212)DNA

(213)Artificial Sequence

(400747

aatggcgatg gatgegecga tticittace aatzgaggat ct 42

gooooad

(21048

(211) 39

(212)INA

{213)Artificial Sequence

(40048

ccaacgaatc gttgzcagnn natttcaggt gcctacacg 39

gboooog
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(44)

(210,49

(211533

(212)INA

{213 Artificial Sequence

(400,49

gttgactgee atgagcgcaa acaagaaaat cat 33
goboooo

(210550

(211) 25

(212)DNA

(213)Artificial Sequence

{400; 50
tggatgaaga gitcggtaat tatga 25

ogooooao

(210751

(211533

(212)INA

(213)Artificial Sequence

{4003 51
agtcatccag aggtcgtaga tgagtigaag gat 33

ubooogooobod
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