<223> PCR prinmer <220> <221> m sc_feature <222>(19)..(20) <223> n;
or C <400> 9 ccgtctgatt tgagtcann ktcgtataat gagetgccce40 <210> 10

40 <212> DNA <213> Artifici al
m sc_feature <222> (20..

<110>
120>
<130>
<160>
<170>
210>
211>
212>
213>
<400>
Met Thr Hlis Gin

1
Thr

Pro
Glu
Ser
65

Asp
Leu
Gly
Val
His
145

Asp

Gly

Glu

Val

Asp

50

Asp

Cys

Pro

Ser

Ile

130

Leu

Gln

Gly

API Corporation

A method for producing I-amino—l-alkoxycarbonyl-2-vinyleyclopropane

1110264

1

6

Patentln

1

489
PRT

Bacillus

1

Asn
Gly
35

Val
Leu
Leu
Val
Glu
115

Val

Ser

Ala.

Asp

Gly

20

Gin

Leu

Leu

Tyr

Met

100

Pro

Val

Ser

Ala

Pro
180

(22) <223> n;

<220> <223> PCR priner <220> <221>
C <400> 10

SEQUENCE LISTING

version 3.1

subtiiis

Tle Val Thr

5
Val

Trp

Asp

Ser

Val

85

Val

Leu

Thr

?he

Ala
165
Asp

His

Arg

Ala

Leu

70

Asn

Trp

Tyr

Leu

Asn

1560

Len

Asn

Lys

Phe

Thr

b5

Ser

Val

Ile

Asp

Asn

135

Glu

Lys

Val

Thr

Trp

Lys

40

Ala

Tyr

Phe

His

Gly

120

Tyr

Ala

Trp

Thr

Gin

Lys

25

Ala

Tyr

Thr

Ala

Gly

105

Ser

Arg

Tyr

Val

Val
185

Tyr
16

Gly
Pro
Gly
Glu
Pxo
90

Gly
Lys
Leu
Ser
Arg

170
Phe

Gly Lys

Ile Pro

Glu Pro

Ser Ile
60

Leu Pro

75

Asp Thr

Ala Phe
Leu Ala
Gly Pro

140
Asp Asn
1565

Glu Asn

Gly Glu

Val

Tyr

Pro

4b

Cys

Arg

Pro

Tyr

Ala

126

Phe

Leu

Ile

Ser

A T, Gor

Lys

Ala

30

Glu

FPro

G1n

Ser

Leu

110

Gin

Gly

Gly

Ser

Ala
190

Gly
15

Lys
Val
Gln
Ser
Lys
956

Gly
Gly
Phe
Leu
Ala

175
Gly

Thr

Pro

Trp

Pro

Glu

80

Asn

Ala

Glu

Leu

Leu

160

Phe

Gly

A T, G
<211>



ggggcaget ¢ attatacgam nnt gacagca aat cagacgg40 <210> 11 <211> 32 <212> DNA
<220> <221> m sc_feature <223> n;

<213> Artificial

<220> <223> PCR pri ner
A T, Gor C <220> <221> misc_feature <222> (17)..(18) <223> n;
C <400> 11 ccgcgatgaa ggatatnnkt ttttcacccc gg32 <210> 12

Met Ser lle Ala Ala Leu Leu Ala Met Pro Ala Ala Lys Gly Leu Phe

Gln

Gln

225

Glu

Lys

Leu

Glu

Gly

306

Val

Lys

Ser

Ala

Phe

385

Leu

Ala

Gln

Ala

Leu

Lys

210

Ala

Gly

Ala

Phe

Lys

290

Thr

His

Pro

Gin

Tyr

370

Asp

Glu

Lys

Ser

Val

450
Asp

195
Ala

Ala

Gin

Ala

Phe

275

Ala

Thr

Ser

Leu

Ile

365

Ala

Trp

Leu

Ala

Ala

435

Asn

Ser

Ile

Ser

{eu

Asp

260

Gln

Iie

Arg

Gln

Ala

340

His

Ser

His

Pro

Glu

420

Trp

Trp

Glu

Met

Thr

Asp

245

Gln

Pro

Ala

Asp

Glu

325

Glu

Met

Ala

Pro

FPhe

406

Ile

Ile

Pro

Tle

Glu

Ser

230

Lys

Leu

Ala

Glu

Glu

310

Thr

Lys

Met

Gln

Ser
215
Ala
Leu
Arg
Leu
Gly
285
Gly
Leu
Val

Thr

Ser

. 375

Lys

390

Val

Thr

Thr

Ala

Thr

Lys

Phe

Asp

Phe

Tyr

455
Ile

200
Gly Ala

Ala Phe

His Thr

Tie Ala
265
Asp Pro
280
Ala Ala

Tyr Leu

Asp Ala

Ala Asp
345

Asp Leu

360

His Tyr

Pro Pro

Gly Asn

Glu Val
425

Ala Lys

440

His Glu

Ser
Leu
Val
250
Glu
Lys
Ser
Phe
Ala
330
Leu
Leu
Ala
Tyr
Leu
410
Lys

Thr

Glu

Arg

Gln

235

Ser

Lys

Thx

Gly

Phe

315

Leu

Tyr

Phe

Pro

Asn

395

Asp

Gin

Gly

Thr

Glu Asn Asp Pro

[

Thr

220

Val

Ala

Glu

Leu

Ile

300

Thr

Glu

Pro

Trp

Val

380

Lys

Gly

Leu

Asn

Arg

460
Glu

2056
Met

Leu

Glu

Asn

Pro

285

Pro

Pro

Tyr

Arg

Arg

366

Trp

Ala

Leu

Ser

Pro

445

Glu

Ser

Thr

Gly

Asp

Ile

270

Glu

Leu

Asp

Leu

Ser

350

Pro

Met

Phe

Glu

His

430

Ser

Thr

Glu

Lys

Ile

Leu

255

Phe

Glu

Leu

Ser

Leu

335

Leu

Ala

Tyr

His

Arg

415

Thr

Thr

Leu

Lys

Glu

Asn

240

Leu

Glin

Pro

Tle

Asp

320

Gly

Glu

Val

Arg

Ala

400

Met

Tle

Glu

Tie

Arg

A T, Gor



<211> 32 <212> DNA <213> Artificial <220> <223> PCR prinmer <220> <221>
m sc_feature <222> (15)-(10) <223>n; A T, Gor C <400> 12 ccggggtgaa
aaamnat at ccttcatcgc gg32 <210> 13 <211> 53 <212> DNA <213> Artificial
<220>

465 470 475 480
Gln Lys Leu Phe Pro Ser Lys Gly Glu

485
210> 2
211> 1470
<212> DNA
<213> Bacillus subtilis
400> 2
atgactcatc aaatagtaac gactcaataé ggeaaagtas aagEpcacaac gEasaacgee 60
gtacataagl ggaasaggeat cccctatgee aagecgeetg teoggacaatg gegtittaaa 120
geacctgage cgectgaagt gtgggaagat gtgettgatyg ccacagepta cggetetatt 180
tgeecgeage cgtetgattt getgicactt toptatactg agétgbcccg ccagtecgag 240
gattgettet atglcaatgt attigegeet gacacccecaa gtaaaaatet tectgicatg 300
gtgtggatte acggaggege tittiateta geagegeggea glgagecatt gtatgacgga 360
tcagzactteg cggecacaggg agaagtecatt gtegttacat tgaactateg getgggeceg 420
tttggetttt tgeacttgte ttcatttaat gagepcgtatt ctgataacet tgggetttta 480
gaccaageeg ccgegetgaa atgggtgepga gagaatattt cagegttigeg cggtgatece 540
gataacgitaa cagtatttgg agaatccgee ggegegpatga geattgecge getgettget 600
atgcetgegg caaaaggecet pifecagaaa geaateatgg aaageggege tictcgaacg 660
atgacgaaag aacaagegge gageaccteg goagectttt tacaggtcot tgggattaac 720
gagggccaac tggataaatt geatacgett tetgeggasg atttectaaa ageggetgat 780
cagelicgga tigecagaasaa agaaaatate titcagetgt tettecagee cgecctigat 840
cegaaaacge tgootgaaga accagaaaaa gogategeag aaggggetge ttecggiatt 900
ccgetatiaa ttggaacaac cegigatgas gepatatttat tittcaccee ggaticagac 960
gtteatictc aggaaacget tgatgeageg ctegagtatt tactagggaa geegetggea 1020
gagaaagttg cegatitgta tccgegttct ctggaaagee asmaticatat gatgactgat 1080
ttattatttt ggogeceige cgtegectat geatcegeac agtetcatta cgeccotgte 1140
tggatgtaca ggticgaitg geaccegaag aagecgceegt acaataaage gtttcacgea 1200
ttagagette cttttgtictt tggazatcetg gacgpatipgg aacgaatgge aaaagceggag 1260
attacggatg aggtgaaaca getttelcac acgatacaat cagegteggat cacgttegee 1320
aaaacaggaa acccaageac cgaagetgtg aattggectg cgtateatga agaaacgaga 1380
gagacgetga tittagacte agagaitaceg atcgaaaacg atcccgaate igaaaaaagg 1440
cagaagctat tcectteaaa aggagaataa 1470
210> 3
<211> 33



<223> PCR prinmer <220> <221> m sc_feature <222> (26).. (27) <223> n; A T,
G or C <220> <221> msc_feature <222> (35).. (36) <223>n; A T, Gor C
<400> 13 gettoggaaa gcagaaaatg aaaat nnktt tcagnnktta ttccagcccg ccc53 <210>
14 <211> 53 <212> DNA <213> Artificial <220>

<212> DNA

213> Artificial

2207

223> PCR primer

<400> 3

gegaatticat gactcatcas atagtaacga cte 33
<210> 4

211> 33

212> DNA

213> Artificial

220>

223> PCR primer

400> 4

getetagatt atteotecttt tgaagggaat age 33
<210> 5

211> 32

<212> DNA

213> Artificial

<2207

223> PCR primer

<400> b

tececccceggg teaaggegea ctieccegitet gg 32
210> 6 '

211> 35

212> DNA

213> Artificial

220>

(223> PCR primer

400> 6

tcececccgge tgegggtgeet aatgagtgag ctaac 36
Q210> 7

211> 1470

<212> DNA

<213> Bacillus subtilis

<400> 7



<223> PCR primer <220> <221> mi sc_feature <222> (18)..

G or

(19) <223> n;
C <220> <221> m sc_feature <222> (27).. (28) <223> n;

A T, Gor

<400> 14 gggegggctg gaataanmnc tgaaammnat tttcattttc tgattecga agc53
15 <211> 1470 <212> DNA <213> Bacillus subtilis

atgactcatc aaatagtaac gactcaatac ggeaaaglaa aaggeacaac agaaaatgge
gtacataaat ggaaaggeat cccctatgec agaccgectg tegggecatt gegtittaaa
geaceggaac clococggaage glgggagaac gaactggacg caacagegta cggecotatt
tgecegeage cgtetgattt gotgteactt tecgtataatg agetgeoceg ceagtetgag
aattgettgt atgicastgt atttgegect gatactccaa gtcecaaaacct geootgteatg
gtegtggatic acgregegege titttatett gpagegggea gtgageecatt aticgatgeg
tcaagactig cggegeaggeg agaagicatt gtegttacac tgaatiateg actgreEgeeg
tttggatitt tacatttgtd ticgtitgat gaggegtatt ccgataaccet tggtetttig
gaccaagecg ccgeactgaa atgggtgega gacaatatet cageatttigg cggtgatecg
gataacgtaa cggtatttgg agaatccgel ggeggeatga geattgeege getgetegea
atgcctgege caaaaggecet gticcagasa gegatcatgg aaageggege tletagaaca
atgacaacag aasaagcggce tagcactgea geageocttit taoaggtcctltgggattaac
gagagecaat tggacagact geacactgta tcigeggaag atttgeitaa ageggecgat
aagcttogea aageagaaaa tgaaaatcte tttcagetgt tattccagee cgecettgat
ccgaaaacge tgcctgetga accagaaaaa geaalegcag gaggtgetge tgeegacatt
ccgetgttaa tcggascaaa ccgegatgaa ggatatttat ttitcaccce ggactcagac
gtteattete aagaazcgtt taatgecegeg cttgagtatt tattggaaca gecgetggea
aagaaageeg cegatcigta tecgegiteca ctagaaagee aaatticatat gatgactgat
ttgttatttt ggcgecegge cgtegectat gectecgete agtetcaata cgegecigta
tgegatgtace gatttgattg geactcigat aagecgecat acaataagge gittecacgea
ttagagette ctittgttit cggaaatctg gacgggttag aacgaalgge aaaageagag
gttacggate aggtgaaacg geittetcat accatacaat cageatggat cacgtttgee
aaaacaggaa acccaageac cgaagatgta aaatggecge cgtateatga agaaacaaga

cagacgetga ttitagattc agagattacg atcgaaaacg atcetgaale tgaaaaaagg

cagaagcetat teccecttecaaa aggagaataa

210> 8

211> 489

212> PRT

<{213> Bacillus subtilis

<400> 8

Met Thr His Gln Ile Val Thr Thr Gln Tyr Gly Lys Val Lys Gly Thr
I 5 10 15

Thr Glu Asn Gly Val His Lys Trp Lys Gly Ile Pro Tyr Ala Arg Pro

20 25 30
Pro Val Gly Pro Leu Arg Phe Lys Ala Pro Glu Pro Pro Glu Ala Trp

60
120
i80
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1470

A T,
C
<210>



<400> 15 atgactcatc aaatagtaac gactcaatac gtacataaat ggaaaggcat ccectatgcc

gcaccggagc ctccggaagc gt gggagaac tgcccgcagc cgtctgattt gctgtcagat

aattgettgt atgtcaatgt atttgcgcct gtgtggattc acggeggcgce tttttatett

t caagacttg cggcgcaggg agaagtcatt tttggatttt tacatttgtc ttcgtttgat

gaccaagccg ccgcactgaa at gggtgcga gat aacgtaa cggtatttgg agaat ccgct

atgcct gegg cpaaaggcct gttccggaaa at gacaacag,paaaageggc tagcactgca

gagagccaat t'ggacagact gcacactgta aagettegga aagcagaaaa tgaaaatcag

ccgaa&acdgent@aoctgcigaibc fagddadar ddgcekwt 1 baCtcfgaddadaoccgcgat gaa

gttcattcts aagaaacgtt tagfgccgcg aagaaagggg ccgatctgta tccgegttca

ttgttatttt ggcgccoggc cgtcgecctat tggatgtacc gatttgattg gcactctgat

t t agadet thop dietit kegt St Leg§eadve thgn dtluaeygbitg Avgy§lgdanddugat - Le- t eat

aaaacgggaa acccaagcacpggaagatgta cagaggctga ttttagattg agagattacg

cagaagctat tcccttcaaa aggagaataa <210> 16 <211> 489 <212> PRT <213>

Baci | e Cggben| Tyg Yedobsn %69 PhetrlgHiroHpsy BmnPrq éew/Allnsp Thr G n Tyr Ay Lys

Val Lys Ay Thr 15015 Thr Qu Asmgdy Val Hs LygsTrp Lys Ay Ile Pro Tyr

Ala Arg Pro 202530 Pro .y Pro Leu Arg Phe Lys Ala Pro Gn Pro Pro G n
L@%#ﬂtgija

g Val d
Al a THP" 353023 NetnVadsirrglte Hah CAS FLA Alahife Ag Pro Ile Cys Pro G n
Pro 505560 Ser #Agp Leu Leu Ser 18sp Ser Tyr Asni@n Leu Pro Arg G n Ser Gu

65 70,12 B0 M bl B ¥ oYl Bl RNeafd 3P, 498 Thr Pro Ser Gn Asn
116 120 125
Val Ile Val Val Thr Leu Asn Tyr Arg Leu Gly Pro Phe Gly Phe Leu
130 135 140
His Leu Ser Ser Phe Asp Glu Ala Tyr Ser Asp Asn Leu Gly Leu Leu
145 150 155 160
Asp Gln Ala Ala Ala Leu Lys Trp Val Arg Asp Asn Ile Ser Ala Phe
165 170 175
Gly Gly Asp Pro Asp Asn Val Thr Val Phe Gly Glu Ser Ala Gly Gly
180 185 190
Met Ser Tle Ala Ala Leu Leu Ala Mel Pro Ala Ala Lys Gly Leu Phe
195 200 205
Gln Lys Ala Ile Met Glu Ser Gly Ala Ser Arg Thr Met Thr Thr Glu
210 215 220
Lys Ala Ala Ser Thr Ala Ala Ala Phe Leu Gln Val Leu Gly Ile Asn
225 230 235 240
Glu Ser Gln Leu Asp Arg Leu His Thr Val Ser Ala Glu Asp Leu Leu
245 250 255
Lys Ala Ala Asp Lys Leu Arg Lys Ala Glu Asn Glu Asn Leu Phe Gln
260 265 270
Leu Leu Phe Glin Pro Ala Leu Asp Pro Lys Thr Leu Pro Ala Glu Pro
275 280 285
Glu Lys Ala Ile Ala Gly Gly Ala Ala Ala Asp Ile Pro Leu Leu lle
290 295 300
Gly Thr Asn Arg Asp Glu Gly Tyr Leu Phe Phe Thr Pro Asp Ser Asp
305 310 315 320



859095 Len Pro Val Met Val Trp Ille Hs Ay Ay Ala Phe Tyr Leu Ay Ala

100105110 Ay Ser Qu Pro Leu Phe Asp Gy Ser Arg Leu Ala Ala Gn Ay Qu
115120125 Val Ile Vval Val Thr Leu Asn Tyr Arg Leu Gy Pro Phe Ay Phe Len
130135140 Hi s Leu Ser Ser Phe Asp Qu Ala Tyr Ser Asp Asn Leu Gy Lou Len
145150155160 Asp G n Ala Ala Ala Len Lys Trp Val Arg Asp Asn Ile Ser Al a

e SRk SV e N (Bl B SRR S0 S A s S
Phe 195200205 G n &3 Ala Ile Met 30u Ser Ay Ala38ér Arg Thr Met Thr Thr
Gu Gin Pro Leu Ala Lys Lys Ala Ala Asp Leu Tyr Pro Arg Ser Leu Glu
340 345 350
Ser Gln Ile His Met Met Thr Asp Leu Leu Phe Trp Arg Pro Als Val
355 360 366
Ala Tyr Ala Ser Ala Gln Ser Gln Tyr Ala Pro Val Trp Met Tyr Arg
370 375 380

Phe Asp Trp His Sgr Asp Lys Pro Pro Tyr Asn Lys Ala Phe His Ala

385 390 395 400

Leu Glu Leu Pro Phe Val Phe Gly Asn Leu Asp Gly Leu Glu Arg Met

405 410 415
Ala Lys Ala Glu Val Thr Asp Glu Val Lys Arg Leu Ser His Thr Ile
420 425 430
Gln Ser Ala Trp Ile Thr Phe Ala Lys Thr Gly Asn Pro Ser Thr Glu
435 440 445
Asp Val Lys Trp Pro Ala Tyr His Glu Glu Thr Arg Gin Thr Leu Ile
450 455 460

Leu Asp Ser Glu Ile Thr Ile Glu Asn Asp Pro Glu Ser Glu Lys Arg

465 470 475 480

Gln Lys Leu Phe Pro Ser Lys Gly Glu

485

210> 9

211> 40

<212> DNA

213> Artificial

220>

<223> PCR primer

220>

221> misc_feature

222> (19).. (20)

223> ni A, T, Gor C

400> 9

ceghtotgatt tgetgteann kicgtataat gagetgeceoe 40

210> 10



210215220 Lys Ala Ala Ser Thr Ala Ala Ala Phe Len Gn Val Leu Ay Ile Asn
225230235240 G n Ser G n Len Asp Arg Leu His Thr Val Ser Ala Qu Asp Leu

Leu 245250255 Lys Ala Ala Asp Lys Len Arg Lys Ala G n Asn Gn Asn G n Phe
G n 260265270 Arg Leu Phe Gn Pro Ala Len Asp Pro Lys Thr Len Pro Ala Gu
Pro 275280285 GQu Lys Ala lle Ala Ay Gy Ala Ala Ala Asp Ile Pro Leu Leu
I1e 29g§1%53%g @y Thr Asn Arg Asp Au Gy Tyr Met Phe Phe Thr Pro Asp Ser
Asp 36 0315320 val His Ser Gn GQu Thr Phe Asn Ala Ala Leu Gu Tyr Lou

Lou G<B1325330335
<213> Artificial
<220%
<223> PCR primer
<220>
<221> misc_feature
222> (1)..(22)
223> mi A, T, Gor C
<4005 10
gggecagetc attatacgam nntgacagea aatcagacgg '40
210> 11
211> 32
<212> DNA
<213> Artificial
220>
<223> PCR primer
<2205
<221> misc_feature
<223> ni A, T, Gor C
2207
221> misc_feature
222> (17).. (18}
223> ni A, T, Gor C
<400> 11
ccgcgatgéa ggatatnnkt titteaccce gg 32
210> 12
211> 32
<212> DNA
213> Artificial
<220>
<223> PCR primer
<2200
<221> misc_feature
<222> (16).. (16)



Gn Pro Lou Ala Lys Lys Ala Ala Asp Lou Tyr Pro Arg Ser Lou G u 340345350
Ser Gn lle Hs Met Met Thr Asp Leu Leu Phe Trp Arg Pro Ala Val 355360365
Ala Tyr Ala Ser Ala Gn Ser Gn Tyr Ala Pro Val Trp Met Tyr Arg 370375380
Phe Asp Trp His Ser Asp Lys Pro Pro Tyr Asn Lys Ala Phe H s Al a

385390395400 Lou 4 u Lou Pro Phe Val Phe Ay Asn Lou Asp Ay Lou GQu Arg
Met 4qg 0415 AI Qla G u VvVal Thr Asp Qu Val Lys Arg Lou Ser His Thr
Ile 42 54%0G la Trp Ile Thr Phe Ala Lys Thr Ay Asn Pro Ser Thr
A u 433300445 Asp VaI Lys Trp Pro Ala Tyr HHs Gu Qu Thr Arg Gn Thr Lou

Ile 4%Qég%%§§agx aaamnnatat cettcatege gg 32
<210> 13
<211> B3
<212> DNA
213> Artificial
220>
<223> PCR primer
220>
221> misc_feature
<222> (26)..(27)
223> n; A, T, Gor C
<220>
221> misc_feature
<222> (35).. (38)
223> n; A, T, Gor C
<400> 13
gettegpgaaa geagaaaatg aaaatnnktt tcagnnktta ttccageceg ccc b3
210> 14
211> B3
<212> DNA
<213> Artificial
<2207
223> PCR primer
220>
<221> misc_feature
222> (18)..(19)
223> ni A, T, Gor C
220>
221> misc_feature
<222> (27).. (28)
223> n; A, T, Gor C
<400> 14
ggegceggegctg gaataamnne tgaaamnnat tttcatitte tgetttccga age 53



Leu Asp Ser u lle Thr Ile Gu Asn Asp Pro Qu Ser Qu Lys Arg 465 470 475
480 G n Lys Lou Phe Pro Ser Lys Ay G u 485

210> 15

<Z11> 1470

<212> DNA

<213> Bacillus subtilis

<400> 1b

atgactcatc aasatagtaac gactcaatac ggcaaagtaa aaggcacaac agaaaalgge 60
gtacataaat ggaaaggeat cccetalgee agaccgectg tegggecatt gegititaaa 120
geaccggage ctceggaage gigggagaac gsactggacg caacagegia cggecctatt 180
tgccecgeage cgtetgattt getgteagat tegtataatg agetgececg ccagtcetgag 240
aattgettet atgieaatgt atttgegecet gatactccaa gtcaaaacct geetgleatg 300
gtetegattc acggegecge tttttatett ggagegggea gtgagecatt attegatggg 360
teaagacttg cgpegeagge agaagtcatt gtegttacac tgaatiateg actggggeceg 420
tttggatitt tacatttgic ttcgtttgat gaggegtatt ccgataacet tggtettttg 480
gaccaagecg ccgeactgaa atgggtgega gacaatatet cageatttgg cggtgatecg 540
gataacglaa cgetatttgg agaatccpet ggeggeatga geatigecge getgetegea 600
atgectgegg caaaaggeet gticcagaasa gegatcaigg aaageggege tictagaaca 660
atgacaacag aaasagcgge tageactgea geagectttt tacaggtecet tgggatiaac 720
gagagcecaat tggacagact geacactgta tetgeggaag atttgettaa ageggecgat T80
aagcttcgga aagcagaaaa tgaaaatcag titcageggt tattccagee cgecctltgat 840
ccgaaaacge tgeetgetga accagaaaaa geaatcgeag gaggigetge tgoogacatli 900
cegetgttaa teggaacaaa cegegatgaa ggatatatgt titicaccec ggacteagac 960
gitteattete asgaaacgtt taatgeegeg citgagtatt tattggaaca gecgetggea 1020
aagaaagecg cogateigta teegegttea ctagasagec aaaticatat gatgactgat 1080
tigttatttt ggegeocgee cgtegectat gecteegete agtetcaata cgegectgta 1140
tggatgtace gatttgattg geactetgat aagccgecat acaataagge gtticacgea 1200
ttagagette ctlitigittt cgpasatetg gacgggttapg aacgaatgge azaageagag 1260
gttacgegate ageglgaaacg gottteteat accatacaat cagcatggat cacgtttgee 1320
assdcaggaa acccaageac cgaagatgta saatgpcogg cgtateaips agasacaaga 1380
cagacgetga ttitlagattc agagattacg atcgasaacg atccigaatc tgaasazagg 1440
cagaagetat tcccttcaaa aggagaataa 1470
210> 16

211> 489

212> PRT

213> Bacillus subtilis

<400> 16

10



Met

Thr

Pro

Glu

Ser

65

Asn

Leu

Gly

Val

His

145

Asp

Gly

Met

Gln

Lys

225

Glu

Lys

Arg

Thr

Giu

Val

Asn

50

Asp

Cys

Pro

Ser

Ile

130

Leu

Gln

Gly

Ser

Lys

210

Ala

Ser

Ala

Leu

His

Asn

Gly

35

Glu

Leu

Leu

Val

Glu

115

Val

Ser

Ala

Asp

Ile

195

Ala

Ala

Gln

Ala

Phe

Gln

Gly

20

Pro

Leu

Leu

Tyr

Met

100

Pro

Val

Ser

Ala

Pro

180

Ala

Ile

Ser

Leu

Asp

260
Gln

Tle

Val

Leu

Asp

Ser

Val

85

Val

Leu

Thr

Phe

Ala

165

Asp

Ala

Met

Thr

Asp

245

Lys

Pro

Val

His

Arg

Ala

Asp

70

Asn

Trp

Phe

Leu

Asp

150

Leu

Asn

Leu

Glu

Ala

230

Arg

Leu

Ala

Thr

Lys

Phe

Thr

55

Ser

Val

Ile

Asp

Asn

135

Glu

Lys

Val

Leu

Ser

215

Ala

Leu

Arg

Leu

Thr

Ala

Tyr

Phe

His

Gly

120

Tyr

Ala

Trp

Thr

Ala

200

Gly

Ala

His

Asp

Gin

Lys

25

Ala

Tyr

Asn

Ala

Gly

106

Ser

Arg

Tyr

Val

Val

185

Met

Ala

Phe

Thr

Ala

266

Fro

Tyr
i0

Gly
Pro
Gly
Glu
Pro
90

Gly
Arg
Leu
Ser
Arg
170
Phe
Pro
Ser
Leu
Val
250

Glu

Lys

Gly Lys
Tle Pro
Glu Pro
Pro Ile
60
Leu Pro

75
Asp Thr

Ala Phe
Leu Ala
Gly Pro
140
Asp Asn
1556
Asp Asn
Gly Glu
Ala Ala
Arg Thr
220
Gin Val
235
Ser Ala

Asn Glu

Thr Leu

11

Val
Tyr
Pro
45

Cys
Arg
Pro
Tyr
Ala
125
Phe
Leu
Ile
Ser
Lys
205
Met
Leu
Glu

Asn

Pro

Lys
Ala
30

Glu
Pro
Gln
Ser
Leu
110
Gin
Gly
Gly
Ser
Ala
180

Gly

Thr

Asp

Gln
270
Ala

Gly
15

Arg
Ala
Gln
Ser
Gln
3]

Gly
Gly
Phe
Leu
Ala
175
Gly
Leu
Thr
Ile
Leu
255

Phe

Glu

Thr

Pro

Trp

Pro

Glu

80

Asn

Ala

Glu

Leu

Leu

160

Phe

Gly

Phe

Glu

Asn

240

Leu

Gin

Pro



Glu
Gly
305
Val
Gln
Ser
Ala
Phe
385
Leu
Ala
Gin
Asp
leu

465
Gln

Lys
290
Thr
His
Pro
Gln
Tyr
370
Asp
Glu
Lys
Ser
Val
450

Asp

Lys

275
Ala

Asn

Ser

Leu

Ile

3565

Ala

Trp

Leu

Ala

Ala

435

Lys

Ser

Leu

Iie
Arg
Gln
Ala
340
His
Ser
His
Pro
Glu
420
Trp
Trp

Glu

Phe

Ala

Asp

Glu

32b

Lys

Met

Ala

Ser

Phe

405

Val

Ile

Pro

Ile

Pro
485

Gly

Glu

310

Thr

Lys

Met

Gln

Asp

390

Val

Thr

Thr

Ala

Thr

470

Ser

Gly
295
Gly
Phe
Ala
Thr
Ser
375
Lys
Phe
Asp
Phe
Tyr
455

Ile

Lys

280
Ala Ala

Tyr Met
Asn Ala
Ala Asp
345
Asp Leu
360
Gln Tyr
Pro Pro
Gly Asn
Glu Val
425
Ala Lys
440
His Glu

Glu Asn

Gly Glu

Ala

Phe

Ala

330

Leu

Leu

Ala

Tyr

Leu

410

Lys

Thr

Glu

Asp

Asp

Phe

316

Leu

Tyr

Phe

Pro

Asn

395

Asp

Arg

Gly

Thr

Pro
475

Tle

300

Thr

Glu

Pro

Trp

Val

380

Lys

Gly

Leu

Asn

Arg

460
Glu

285

Pro

Pro

Tyr

Arg

Arg

365

Trp

Ala

Leu

Ser

Pro

445

Gln

Ser

Leu
Asp
Leu
Ser
350
Pro
Met
Phe
Glu
His
430
Ser

Thr

Giu

Leu

Ser

Leu

335

Leu

Ala

Tyr

His

Arg

415

Thr

Thr

Leu

Lys

Ile

Asp

320

Glu

Glu

Val

Arg

Ala

400

Met

Tle

Glu

Ile

Arg
480



