[Caim15] A nethod for producing
(1S, 25) - 1- al koxycar bony1- 2- vi nyl cycl opr opanecar boxyl i ¢ aci d, which
conprises allowi ng the hydrol ase protein according to any one of clains 1

to 12 to act on dial kyl

SEQUENCE

<170><Has enpll Cory&@fa$ican 3.1 <210> 1 <211> 489 <212> PRT <213> Bacill us

subtilis <400> 1 Met Thr

Pro 2015301 fRRe Val
354045 G u Asp Val

Hs An Ile Val
dy TR20YsNoes brdpolesey Asn Gy val

Thr Thr dn Tyr Ay Lys Val
Hs Lys Trp Lys Gy Ile Pro Tyr Ala Lys
Gy @n Trp Arg Phe Lys Ala Pro Gu Pro Pro G u Val
Leu Asp Ala Thr Ala Tyr Ay Ser Ile Cys Pro @n Pro

2-vi nyl cycl opropane- 1, 1-di car boxyl ate to produce

(LllgﬂZ%)@UéYﬁldigﬁé‘?ar bony1l-2-vinyl cycl opr opanecar boxyl i ¢ aci d.

Cor poration <120> Novel hydrol ase <130> 11423A <160> 20

Lys

Trp

505560168r 2hsp Leu Leu Ser Leu Ser Tyr Thr Gu Leu Pro Arg G n Ser Gu 65
Phe Ala Pro Asp Thr Pro Ser Lys Asn

70 75885 AP oS eBlkod o 1 Val
859095 Leu Pro Val Met Val

Asn Val

Trp Ile Hs Ay Ay Ala Phe Tyr Leu Ay A a

10010%21¥d &'y Ser Gu Pro Leu Tyr Asp Gy Ser Lys Leu Ala Ala Gdn Gy Gu
115120125 Yg) Ile Val Val Thr Leu Asn Tyr Arg Leu Ay Pro Phe Ay Phe Leu

<212> PRT
<213> Bacillus subtilis
<400> 1

Met Thr His Gin Ile Val Thr Thr Gln Tyr Gly Lys Val

1 5

10

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

20
Pro Val Gly Gln Trp Arg Phe Lys
35 40
Glu Asp Val Leu Asp Ala Thr Ala
50 55

25

Ala Pro Glu Pro Pro

45

Tyr Gly Ser Ile Cys

60

Ser Asp Leu leu Ser Leu Ser Tyr Thr Glu Leu Pro Arg

65 70
Asp Cys Leu Tyr Val Asn Val Phe
85
Leu Pro Val Met Val Trp Ile His
100
Gly Ser Glu Pro Leu.Tyr Asp Gly
115 120
Val Ile Val Val Thr Leu Asn Tyr
130 | 136
His Leu Ser Ser Phe Asn Glu Ala
145 150
Asp Gln Ala Ala Ala Leu Lys Trp
165
Gly Gly Asp Pro Asp Asn Val Thr
180

75

Ala Pro Asp Thr Pro

90
Gly Gly Ala
105

Ser Lys Leu
Arg Leu.Gly

Tyr Ser Asp
155
Val Arg Glu
170
Val Phe Gly
185

Phe

Ala

Pro

140

Asn

Asn

Glu

Tyr

Ala

125

Phe

Leu

Ile

Ser

Lys Gly Thr
15

Ala Lys Pr6

30

Glu Val Trp

Pro Gln Pro

Gln Ser Glu
80
Ser Lys Asn
95
Leu Gly Ala
110

GIn Gly Glu

Gly Phe Leu

Gly Leu Leu
160
Ser Ala Phe
175
Ala Gly Gly
190




130135140 Hi s Leu Ser Ser Phe Asn Gu Ala Tyr Ser Asp Asn Leu Gy Leu Leu
145150155160 Asp G n Ala Ala Ala Leu Lys Trp Val Arg Qu Asn Ile Ser Ala

Phe
Ay
Phe
Au
Asn
Leu
Phe
AQu
Leu
Ser
Leu
Ser
Pro

165170175 Gy Gy Asp Pro Asp Asn Val Thr Val Phe Gy Au Ser Al a Gy
180185190 Met Ser lle Ala Ala Leu Leu Ala Met Pro Ala Al a Lys Gy Leu

195200205 G n Lys Ala || t u, Se Ser Arg Thr Met Thr Lys
M 25256 ”garﬁlmsiﬁu M%Ag%ﬁeg\r/ﬁ?o gear‘“gl QSE% lélﬂgphﬁeu An Val Leu Ay lle
225230235240 G u Ay @m Leu Asp Lysadseu His Thr Val Ser Ala du Asp

Leu 245250255 Lys Ala Ala Asp G n Leu Arg Ile Ala Gu Lys Qu Asn Ile
Gl s0desdydlet & BRe CPh&lGOH freo T et B ASFlBro Lys Thr Leu Pro G u
Pro 245280285 G u lys Ala Ile Alagddu Gy Ala Ala Ser Ay Ile Pro Leu
Il e 290295300 Gy Thr Thr Arg Asp. Qu Gy Tyr Leu Phe Phe Thr Pro Asp
Aslp Be5dedB15pFevdla tia Py Lol Blulepntly Hg 48p Ala Ala Leu G u Tyr

Leig Ay 325330338,Lys Pro Leu A G u Lys Valashl a Asp Leu Tyr Pro Arg

Leu G u 340345350 Ser G n Ile H's Met Met Thr Asp Leu Leu Phe Trp Arg
Abla Gla| Gln Leu Asp Lys Leu His Thr Val Ser Ala Glu Asp Leu Leu

245 250 255
Lys Ala Ala Asp Gln Leu Arg Ile Ala Glu Lys Glu Asn Ile Phe Gln
260 265 270
Leu Phe Phe Gln Pro Ala Leu Asp Pro Lys Thr Leu Pro Glu Glu Pro
275 280 285
Glu Lys Ala Ile Ala Glu Gly Ala Ala Ser Gly Tle Pro Leu Leu Ile
290 295 300
Gly Thr Thr Arg Asp Glu Gly Tyr Leu Phe Phe Thr Pro Asp Ser Asp
305 310 315 320
Val His Ser Gln Glu Thr Leu Asp Ala Ala Leu Glu Tyr Leu Leu Gly
325 330 335
Lys Pro Leu Ala Glu Lys Val 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 Ala Val
355 360 365
Ala Tyr Ala Ser Ala Gln Ser His Tyr Ala Pro Val Trp Met Tyr Arg
370 375 380
Phe Asp Trp His Pro Lys 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 Ile Thr Asp Glu Val Lys Gln 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
Ala Val Asn Trp Pro Ala Tyr His Glu Glu Thr Arg Glu Thr Leu Ilo
450 455 460
Leu Asp Ser Glu Ile Thr Ile Glu Asn Asp Pro Glu Ser Glu Lys Arg
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355360365 Ala Tyr Ala Ser Ala Gn Ser Hs Tyr Ala Pro Val Trp Met Tyr Arg
370375380 Phe Asp Trp His Pro Lys Lys Pro Pro Tyr Asn Lys Ala Phe H s Al a
385390395400 Leu A u Leu Pro Phe Val Phe Ay Asn Leu Asp Gy Leu Qu Arg
Met 405410415 Ala Lys Ala Gu Ile Thr Asp Au Val Lys Gn Leu Ser His Thr
Ile 420425430 A n SefzpAla Trp Ile Thy Phe Ala Lys;gfhr Gy Asn Pro Ser Thr
G u 435440445 Ala Val Asn Trp Pro Ala Tyr Hs Qu GQu Thr Arg Au Thr Leu
|l e 46465460 PheoB4791 78480y Glyn Lys Leu Phe Pro Ser Lys Ay G u 485 <210> 2
<211> 489 <212> gg'g <213> Bacillus subtilis <400> 2 Met Thr Hs Gn Ile Val
Thr Thr G n Tyr y Lys Val Lys @y Thr 151015 Thr Ju Asn Ay Val Hs Lys
Trp Ly30d ¢ Ile Pro Tyr Ala Lys Pro 202530 Pro Val Gy Gn Trp Arg Phe Lys
Al a Pgﬁlg Yofr o Pro Gu Val Trp 354045 A u Asp Val Leu Asp Ala Thr Ala Tyr
Gy Pro Val "Cys Pro Gn Pro

<212> PRT

<213> Bacillus subtilis
<400> 2 _
Met Thr His Gln Ile Val Thr Thr Gln Tyr Gly Lys Val Lys Gly Thr
1 5 10 15
Thr Glu Asn Gly Val His Lys Trp Lys Gly Ile Pro Tyr Ala Lys Pro
20 25 30
Pro Val Gly Gln Trp Arg Phe Lys Ala Pro Glu Pro Pro Glu Val Trp
35 40 45
Glu Asp Val Leu Asp Ala Thr Ala Tyr Gly Pro Val Cys Pro Gln Pro
50 55 60
Ser Asp Leu Leu Ser Leu Ser Tyr Thr Glu Leu Pro Arg Gin Ser Glu
65 70 75 80
Asp Cys Leu Phe Val Asn Val Phe Ala Pro Asp Thr Pro Ser Gln Asn
85 90 95
Leu Pro Val Met Val Trp Ile His Gly Gly Ala Phe Tyr Leu Gly Ala
100 105 110
Gly Ser Glu Pro Leu Tyr Asp Gly Ser Lys Leu Ala Ala Gln Gly Glu
115 120 125
Val Tle 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 Val Ala Ala Leu Lys Trp Val Arg Glu 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 Ile Ala Ala Leu Leu Ala Met Pro Ala Ala Lys Gly Leu Phe
195 200 205
Gln Lys Ala Val Met Glu Ser Gly Ala Ser Arg Thr Met Thr Lys Glu



505560 Ser Asp Leu Leu Ser Leu Ser Tyr Thr Qu Leu Pro Arg Gn Ser Qu 65
70 75 80 Asp Cys Leu Phe Val Asn Val Phe Ala Pro Asp Thr Pro Ser G n Asn
859095 Leu Pro Val Met Val Trp Ille Hs Ay Ay Ala Phe Tyr Leu Ay Al a
100105110 Gy Ser Gu Pro Leu Tyr Asp Ay Ser Lys Leu Ala Ala Gn dy Gu
115120125,val Ile Val E Thr Leu Asn2%7/r Arg Leu Ay Pro Phe Qy Phe Leu
130135140 Hi's Leu Ser Ser Phe Asp Qu a Tyr Ser Asp Asn Leu Gy Leu Leu
14515006560 aASyy ThrrSevaila Mla PA det &ln Mgk Lay plwale fgng G u Asn Ile Ser Al a
Phe 1 70175 Ay Gy,Asp Pro Asp Agh Val Thr Val,phe Ay Gu Ser Ala Ay
Gy 180185190 Met Ser Ile Ala Ala Leu Leu Ala Met Pro Ala Ala Lys Ay Leu
Phe 10Bb20G20: aunAshyiysAlea IWalThivBtl Geu ABe61uGhsp Pdualdser Arg Thr Met Thr Lys
Gu 210215220 G%5AI a Ala Ser 'El% Ser Ala Al a fshe Leu Gn Val Leu Ay Ile
Asn 225230235240 u @y Gn Led"Asp Lys Leu H'S Thr Val Ser Ala Gu Asp
Leu Legs 2ASRR0LHSGIhYISuMra TAE &l Sy Gy GLedstAlly PleeGldl a G u Lys Qu Asn Ile
Phe G n 260265%0 Leu Phe Phges? n Pro Ala Iég Asp Pro Lys TimLeu Pro Al a
G u Pro 275280285 A u Lys A le Ala GQu Ala Ala Ser Ay Ile Pro Leu
Leu |i®& Phe Phe Gln Pro Ala Leu Asp Pro Lys Thr Leu Pro Ala Glu Pro

275 280 285
Glu Lys Ala Ile Ala Glu Gly Ala Ala Ser Gly Ile Pro Leu Leu Ile
290 295 300
Gly Thr Thr Arg Asp Glu Gly Tyr Leu Phe Phe Thr Pro Asp Ser Asp
305 310 315 320
Val His Ser Gln Glu Thr Leu Asp Ala Ala Leu Glu Tyr Leu Leu Gly
325 330 335
Lys Pro Leu Ala Glu 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 Ala Val
355 360 365
Ala Tyr Ala Ser Ala His Ser His Tyr Ala Pro Val Trp Met Tyr Arg
370 37h 380
Phe Asp Trp His Pro Glu Lys Pro Pro Tvr 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 Gln Leu Ser His Ser lle
420 425 430
Gln Ser Ala Trp Ile Thr Phe Ala Lys Thr Gly Asn Pro Ser Thr Glu
435 440 445
Ala Val Asn Trp Pro Ala Tyr Gln Glu Glu Thr Arg Glu 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



290295300 Ay Thr Thr Arg Asp u Ay Tyr Leu Phe Phe Thr Pro Asp Ser Asp
305310315320 Val His Ser Gn Qu Thr Leu Asp Ala Ala Leu Qu Tyr Leu Leu

Ay
Au
Val
Arg
Al a
Arg
Ser
Thr
Leu
Lys A

325330335 Lys Pro Leu Ala Qu Lys Ala Ala Asp Leu Tyr Pro Arg Ser Leu
340345350 Ser Gn Ile H's Met Met Thr Asp Leu Leu Phe Trp Arg Pro Al a
329360365 Ala Tyr Ala Ser Ala H's Ser H's Tyr Ala Pro Val Trp Met Tyr
370375380 Phe Asp Trp His Pro Qu Lys Pro Pro Tyr Asn Lys Ala Phe H s
3885390385400 Leu A u Leu Pro Phe Val Phe Ay Asn Leu Asp Ay Leu Gu
Me4;,40 0415 Ala Lys Ala Qu Val Thr Asp Qu Val Lys G n Leu Ser His
| I'e 420425430 G n Ser Ala Trp Ile Thr Phe Ala Lys Thr Gy Asn Pro Ser
3134 38440U455uptidis/al Asn Trp Pro Ala Tyr Gn Gu GQu Thr Arg Au Thr
lhﬁ)ofw’ 455460 Leu Asp Ser Qu Ile Thr Ile Au Asn Asp Pro Qu Ser Qu

470 475 480 G n Lys Leu Phe Pro Ser Lys Gy Gu 485 <210> 3

<211>Mdt891r<lﬁk2(>1nF§R$ Va2 T8> TBaclit Tws Giubfd VilsLyeAGIG>Ths

1 5 10 15
Thr Glu Asn Gly Val His Ile Trp Lys Gly Ile Pro Tyr Ala Lys Pro
20 2b 30
Pro Ile Gly Gln Leu Arg Phe Lys Ala Pro Glu Pro Pro Glu Val Trp
35 40 45
Glu Asp Ile Leu Asp Ala Thr Ala Tyr Gly Pro Ile Cys Pro Gln Pro
50 55 60
Pro Asp Leu Leu Ser Leu Ser Tyr Ala Glu Leu Pro Gln Gln Ser Glu
65 70 75 30
Asp Cys Leu Tyr Val Asn Val Phe Ala Pro Asp Thr Pro Ser Gln Asn
85 90 95
Leu Pro Val Met Val Trp Ile His Gly Gly Ala Phe Tyr Leu Gly Ala
100 105 110
Gly Ser Glu Pro Leu Tyr Asp Gly Ser Arg Leu Ala Ala Gln Gly Glu
115 120 125
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
180 185 180
Met Ser Ile Ala Ala Leu Leu Ala Met Pro Ala Ala Lys Gly Leu Phe
195 200 205
Gln Lys Ala Ile Met Glu Ser Gly Ala Ser Arg Thr Mét Thr Lys Glu
210 215 220
Lys Ala Ala Ser Thr Ala Ala Ala Phe Leu Gln Val Leu Gly Ile Ser
225 230 235 240



Met
Au
Ay
Leu
Ser
Val
Trp
Tyr
Leu
Asp
Al a
Asp
Al a
Met
Asp

Thr Hs Gn lle Val Thr Thr Hs Tyr Ay Lys Val Lys Ay Thr 151015 Thr
Asn Ay Val Hs Ile Trp Lys Ay Ile Pro Tyr Ala Lys Pro 202530 Pro Il e
G@n Leu Arg Phe Lys Ala Pro Qu Pro Pro Qu Val Trp 354045 Gu Asp lle
Asp Ala Thr Ala Tyr Ay Pro lle Cys Pro G n Pro 505560 Pro Asp Leu Leu

L y s ; 6p..70 75 80 Asp Cys Leu Tyr
Agﬁl %G%h%euﬁsg @rg;t eﬁ% %irjvglr gelgeﬂr& éﬁ{1A%sHe“ I&%’é}b% Leu Pro Val Met Val

lle Hs Ay G4 A a Phe Tyr 2bku Gy Al a 10880805110 Ay Ser Qu Pro Leu
A Sl 8 s AR BTG fiigietizs v 1o Wl ) T
G u Al a Ty260Ser Asp Asn Léyw d y Leu Leu2"£045150155160 Asp Gn Ala Ala
Lok snT8oh 3050 8o, o Rpgsirons Sy Oy e o
Leu Leu27al a Met Pro Al2a0Al a Lys €] y lmu Phe 195200205 GnlLys Alalle
i o108 0 G 5 05 AT P pigzis220 v S G L
290 295 300
Gly Thr Asn Arg Asp Glu Gly Tyr Leu Phe Phe Thr Pro Asp Ser Asp
305 310 315 320
Val His Ser GIn Glu Thr Phe Asp Ala Ala Leu Glu Tyr Leu Leu Gly
325 330 335
GIn Pro Leu Ala Lys Lys Ala Ala Asp Leu Tyr Pro Arg Phe Leu Glu
340 345 350
Ser Gln Ile His Met Met Thr Asp Leu Leu Phe Trp Arg Pro Ala Val
368 360 365
Ala Tyr Ala Ser Ala Gln Ser His Tyr Ala Pro Val Trp Met Tyr Arg
370 375 380
Phe Asp Trp His Ser Asp Lys Pro Pro Tyr Asn Lys Ala Phe His Ala
388 390 395 400
Leu Glu Leu Pro Phe Val Phe Gly Asn Leu Asp Gly Leu Glu Leu Met
405 410 415
Ala Lys Ala Glu Val Thr Asp Glu Val Lys Gln Leu Phe His Thr Tle
420 425 430
Gln Ser Ala Trp Thr 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 Glu Thr Leu Ile
450 455 460
Leu Glu Ser Glu Ile Trp Met Glu Asn Asp Pro Glu Cys Glu Lys Arg
465 470 475 480
Gln Lys Leu Phe Pro Ser Lys Gly Glu
485
<210> 4
<211> 489
<212> PRT



Asn Ala Ala Asp Gn Leu Arg Lys Ala A u Asn GQu Asn Leu Phe G n 260265270
Leu Leu Phe A n Pro Ala Leu Asp Pro Lys Thr Leu Pro Ala G u Pro 275280285
GQu Lys Ala lle Ala Qu Gy Thr Ala Ala Ay Ile Pro Leu Leu Ile 290295300
Gy Thr Asn Arg Asp Gu Gy Tyr Leu Phe Phe Thr Pro Asp Ser Asp

er An Gu Thr Phe Asp Ala Ala Leu Gu Tyr Leu Leu

30531 320.. | S
Ay 3g%§20§%%ygsn%?%§ieu Ala Lys Lys Ala Ala Asp Leu Tyr Pro Arg Phe Leu
G u 344845350 Ser Gn Ile Hs Met Met Thr Asp Leu Leu Phe Trp Arg Pro Al a

Val 355360365 Ty a.ser..Aa Gn, Se | S ro,Ala Pro Val Trp Met Tyr
308505 Snaiadlst Bp i b16af LSS ¢

Arg oThfyr Asn Lys Ala Phe H's
Al a 385390395400 4eu A u Leu PraoPhe Val Phe A% Asn Leu Asp Gy Leu Qu

Leu t 405410415 Al s Ala d | _Th Val Lys G n Leu Phe Hi s
Thr :\/’IFQ%r ﬁWS@ﬁg‘ra&aPﬁSéﬁ? @@Y%PEY ¥ﬂer Pﬁ‘hiyréﬁ]g‘ ‘%ggprlﬂ’ys Thr Ay Asn Pro Ser
G u 435440245 Asp Val LygsTrp Pro Ala Tg¢g Hs Gu Qu Thr Arg Qu Thr

Thr
Leu || e 450455460 Len Qu _Ser du lLle Tr

Lys

APy Vgl Ago e Mgdhey
5

3

40

Glu Asn Glu Leu Asp Ala Thr Ala

50
Ser Asp Leu
65

Asn Cys Leu

Leu Pro Val

Gly Ser Glu
115
Val 1lle Val
130
His Leu Ser
145
Asp Gln Ala

Gly Gly Asp

Met Ser Ile
195
Gln Lys Ala
210
Lys Ala Ala
225
Glu Ser Gln

Lys Ala Ala

Leu Ser

Tyr Val

85
Met Val
100
Pro Leu

Val

Ser Phe

Ala Ala
165
Pro Asp
180

Ala Ala

Jie Met

Ser Thr

Leu Asp

245

Asp Lys

Thr

55
Leu Ser Tyr
70
Asn Val Phe

Trp Ile His

Phe Asp Gly
120
Leu Asn Tyr
135
Asp Glu Ala
150
Leu Lys Trp

Asn Val Thr

Leu Leu Ala
200
Glu Ser Gly
215
Ala Ala Ala
230
Arg Leu His

Leu Arg Lys

Lys N Pre Glohe

4

%;Ol\/let Q@ u Asn Asp Pro Qu Cys GQu
o etla 8 @y @ u 485 <210> 4
5

Tyr Gly Pro Ile Cys Pro Gln Pro

Asn Glu Leu
75
Ala Pro Asp
90
Gly Gly Ala
105
Ser Arg Leu
Arg Leu Gly
Tyr Ser Asp
155
Val Arg Asp
170
Val Phe Gly
185
Met Pro Ala

Ala Ser Arg

Phe Leu Gln

235

Thr Val Ser
250

Ala Glu Asn

60

Pro Arg Gin
Thr Pro Ser
Phe Tvr Leu
110
Ala Ala Gln
125
Pro Phe Gly
140
Asn Leu Gly

Asn Ile Ser

Glu Ala
190
Gly

Ser
Ala Lys
205
Thr Met
220

Val

Thr

Gly

Leu

Ala Glu Asp

Glu Asn Leu

Ser Glu

80
Gln
95
Gly

Asn
Ala
Gly Glu
Phe Leu
Leu

160
Phe

Leu

Ala
175
Gly Gly

Leu Phe

Thr Glu

Tle Asn
240
Leu Leu

255
Phe Gln



<211> 489 <212> PRT <213> Bacillus subtilis <400> 4 Met Thr Hs Gn lle

Val
Lys
Lys
Tyr
Au
Pro
Al a
Leu
Ay
Asp
Arg
Phe
Pro

Thr Thr Gn Tyr Ay Lys Val Lys Ay Thr 151015 Thr Au Asn Ay Val H's
Trp Lys Ay Ile Pro Tyr Ala Arg Pro 202530 Pro Val Gy Pro Leu Arg Phe
Ala Pro Qu Pro Pro u Ala Trp 354045 A u Asn Gu Leu Asp Ala Thr Al a
Gy Prolleg Cys Pro Gn Pég 505560 Ser Leu Leu Ser Leu Ser Tyr Asn
Leu Pro Argﬁoc;‘i n Ser Gu €870 75 80 Asn s Leu Tyr Val Asn Val Phe Ala

Asdgu i PIRr @ nS86 ABh LeAREp $DO0HS ThieUelPPo Mal GIMeRroVal Trp Ile Hs Gy Gy
Phe Tyr lLeu Ay Ala 100105110 Gy Ser_u Pro Leu Phe Asp Ay Ser Arg
Ala Ala’@n dy du 18420125 val 11&Val val Thr Leu Asn Tyr Arg Leu

Per Bhreald MePhe diew1330d 394 40a s 1LeebroSedu GRr1iBhe Asp G u Ala Tyr Ser
Asn Leu Ay Leu Leu 145150155160 Asp G n Ala Ala Ala Leu Lys Trp Val

Asp #n Ile Ser Al #%he 1651701758y Ay Asp Pro Asp Asn Val Thr Val
%M fAIHrUAs%eKrgg}{sﬁ (ﬁbmgm 180 pRO PROTINEProSRYp ddrenasdl @ Ala Leu Leu Ala Met
a y

a a Lys 3']8“ he 195200%(1)55 390

Val His Ser Gln Glu Thr Phe Asn Ala Ala Leu Glu Tyr Leu Leu Glu
325 330 335

Gln 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 Ala Val
355 360 _ 365
Ala Tyr Ala Ser Ala Gln Ser Gln Tvr Ala Pro Val Trp Met Tyr Arg
370 375 380

Phe Asp Trp His Ser 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 Gln 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> b

{211> 489

{212> PRT

213> Bacilius subtilis

400> b

Met Thr His Gln Ile Val Thr Thr Gln Tyr Gly Lys Val Lys Gly Thr

8



Gn
Lys

Lys Ala Ile Met Qu Ser Gy Ala Ser Arg Thr Met Thr Thr du 210215220
Ala Ala Ser Thr Ala Ala Ala Phe Leu Gn Val Leu Ay Ile Asn

225230235240 Gu Ser G n Leu Asp Arg Leu His Thr Val Ser Ala Qu Asp Leu

Leu
Pro
Pro
Pro
Au
Pro
Trp
Val

Lys
Asp
Arg
Ay

245250255 260265270 Leu Leu Phe G n Pro Ala Leu Asp Pro Lys Thr Leu
Ala Au Pro 275280285 du LyﬁAIa Ile Alagy Gy Ala Ala Ala Asp Ile
Léu Leu Ile 290295300 Ay THP Asn Arg Asp u dy Tyr Leu Phe Phe Thr

Aspr BRI AASBer3lI3Hi03IK2 3120 1Yalciiilse Bes T@ A1y My Phe Asn Ala Ala Leu
Tyr Leu Leu G u 325330335 G n Pro Leu Ala Lys Lys Ala Ala Asp Leu Tyr
Arg Ser Lef’ G u 340345350°Ser G n Ile H'$ Met Met Thr Asp Leu Leu Phe

Apgh, PL0GH! ainVady 22586036%14P0 Tyd PA @relu Mhiatid n Ser Gn Tyr Ala Pro
Trp Met Tyr Arg 370375380 Phe Asp Trp_ Hi s Ser Asp Lys Pro Pro Tyr Asn

Ala PhedHi s Al a 385390895400 Leu G u%teu Pro Phe Val Phe Ay Asn Leu

Cota kGHVA e NG A\i%tml%éhgfweiy%&@ 1hy8yAba HipMal Thr Asp Qu Val Lys
Leu Ser Hi's Thr Ile 420425430 G nGOSer Ala Trp Ile Thr Phe Ala Lys Thr

Asn P¥o Ser Thr d w®
Ser Asp Leu Leu Ser Leu Ser Tyr Thr Glu Leu Pro Arg Gln Ser Glu

65 70 75 80
Asp Cys Leu Phe Val Asn Val Phe Ala Pro Asp Thr Pro Ser Gln Asn
85 90 95
Leu Pro Val Met Val Trp Ile His Gly Gly Ala Phe Tyr Leu Gly Ala
160 105 110
Gly Ser Glu Pro Leu Tyr Asp Gly Ser Lys Leu Ala Ala Gln Gly Glu
115 120 125
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 Glu 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 Ile Ala Ala Leu Leu Ala Met Pro Ala Ala Lys Gly Leu Phe
195 200 205
Gln Lys Ala Ile Met Glu Ser Gly Ala Ser Arg Thr Met Thr Lys Glu
210 215 220
Gln Ala Ala Ser Thr Ala Ala Ala Phe Leu Gln Val Leu Gly Ile Asn
225 230 235 240
Glu Ser Gln Leu Asp Gln Leu His Thr Val Ser Ala Glu Asp Leu Leu
245 250 255
Lys Ala Ala Asp Gln Leu Arg Ile Ala Glu Lys Glu Asn Ile Phe Gln
260 265 270
Leu Phe Phe Gln Pro Ala Leu Asp Pro Lys Thr Leu Pro Glu Glu Pro
275 280 285



435440445 Asp Val Lys Trp Pro Ala Tyr Hs Qu GQu Thr Arg Gn Thr Leu lle
450455460 Leu Asp Ser Qu Ile Thr Ile Qu Asn Asp Pro Au Ser Qu Lys Arg
465 470 475 480 G n Lys Leu Phe Pro Ser Lys Ay G u 485 <210> 5 <211> 489
<212> PRT <213> Bacillus subtilis <400> 5 Met Thr H's Gn Ile Val Thr Thr

GnT VI | H L T L d
Ilg Mu %ﬁyAﬂE\‘Iyﬁeﬂ XSGI?O%% £e£|-@i %Pésgfus%lurygArgl Iiheyiysrg\layliro éu

Pro Pro @ Val Trp 3548985 G n Asp VaIBOCLeu Asp Ala Thr Ala Tyr Ay Pro lle
Cys P i n.Prp 5055 R Ser lLeu.Ser Tyr Thr Au Len Pro Arg
Gn éfr) g'r T%S&FOPS?S(Q KsTﬁAa?ulpﬁe Pk Lllhr grcl kﬁ’s%e\/gp Phe Ala Pro Asp Thr Pro
Ser (Bob Asn 859095 L@e Pro Val tS‘MaI Trp lle HH320Gdy Ay Ala Phe Tyr Leu
Ay 00105 T er Lys Leu Ala Ala G n
dy gkl‘%l l%’155 20 5("1\‘7aﬁ¥l ﬁieg AR 1?/:5‘1? # Gt%ﬁerﬁi& guyGﬁ(rg Len Gy Pro Phe Gy
Phe Len 130135140325 s Leu Ser See{) Phe Asp G n #sa Tyr Ser Asp Asn Len Gy

ggp 'I&e% 1451:!135110&1558111 Lys Val Ala Asp %eu Tyr élro All“_gerS]erL{esu Eli_lrup Val Arg Gu Asn lle

340 345 360
Ser Gln Ile His Met Met Thr Asp Leu Leu Phe Trp Arg Pro Ala Val
355 360 365
Ala Tyr Ala Ser Ala Gln Ser His Tyr Ala Pro Val Trp Met Tyr Arg
370 375 380
Phe Asp Trp His Pro Lys Lys Pro Pro Tyr Asn Lys Ala Phe His Ala
385 390 395 400
Leu Glu Let Pro Phe Val Phe Gly Asn Leu Asp Gly Leu Glu Arg Met
405 410 415
Ala Lys Ala Glu Ile Thr Asp Glu Val Lys Gln 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 44b 445
Ala Val Asn Trp Pro Thr Tyr His Glu Glu Thr Arg Glu Thr Leu Ile
450 455 460
Leu Asp Ser Glu Ile Thr Ile Glu Lys Asp Pro Glu Ser Glu Lys Arg
465 470 475 480
Gln Lys Leu Phe Pro Ser Lys Gly Glu
485
210> 6
<211> 1470
<212> DNA
<213> Bacillus subtilis
<400> 6
atgacicatc aaatagtaac gactcaatac ggcaaagtaa aaggcacaac ggaaaacggce 60
gtacataagt ggaaaggcat cccctatgee aagecgectg tcggacaatg gegttitaaa 120
gecaccigage cgectgaagt gtgggaagat gtgettgatg ccacagegta cggetctatt 130

tgeceegeage cgtctgattt getgtcactt tegtatactg agetgececeg ccagtcecegag 240

10



165170175 Ay Ay Asp Pro Asp Asn Val

180185190 Met Ser

Thr Val

Phe Gy Qu Ser Ala Ay Gy

195200205 G n Lys Ala lle Met Qu Ser Ay Ala Ser Arg Tin-
210215220 G n Ala Ala Ser Thr Ala Ala Ala Phe Len G n Val

Len 20E32000h Thses Rl e R e g TG e T e Phe
Gn 2&@@@5@7@ atepacdele tma@tm eBragggiica gli_:mcdhsp gPrigadags Th360 Len Pro Gn Qu
[T 248538308 cefoeel Sefib®ao st e e B BeBeRE prift i Tero msp sor
Asp 3@5&&@31532@8&/@% it Bent Gepc@ant Thgatheut Aggeciiaa Al ad8ieu A u Ser Leu
Leu d XCCSZSSSOSSSCL ro Iaeg Aaat%e? ﬂ%stVa CAIt a@sg L OTyr Pro Arg Ser
Leu GPUC3AG53955%6 ALHBR LR of TRF SREE16U Leli’Phe Trp Arg Pro
Al a V@htﬁ&@%ﬁeaﬁﬁtﬂh@ agjpitcodkd ghpefilba gGiiedet ctigtibyt Al@@oPro Val Trp Met
Tyl’ Ara c%’Zg(t):gg %ge%ggggge gAScBag-I;Ira£ chgla%caI?:%g alég/g%ggl,_cgg tlgclz’t(?:gell?irc(g) Tyé’GOAsn Lys Ala Phe
Hs A

atgacgaaag aacaagcggc gagcacctcg geagectitt tacaggtcct tgggattaac 720

gagggccaac tggataaatt gecatacggtt tcigcggaag atttgetaaa ageggetgat 730

cagcttcgga ttgecagaaaa agaaaatatc titcagetgt tcttecagee cgeecttgat 840

ccgaaaacge tgectgaaga accagaaaaa gegatcgeag aaggggetge ttecggtatt 900

ccgetattaa ttggaacaac ccgtgatgaa ggatatttat ttttcacecce ggattcagac 960

gttecattctc aggaaacget tgatgcageg ctcgagtati tactagggaa gecgetggea 1020

gagaaagttg ccgatttgia tccgegtict ctggaaagee aaattcatat gatgactgat 1080

ttattatttt ggcgcectge cgtegectat geatccgecac agtetecatta cgeecetgte 1140

tgpatgtaca ggttcgattg gecacccgaag aagccgecgt acaataaage gtttcacgea 1200

ttagagette cttttgtett tggaaatctg gacggattigg aacgaatgge aaaageggag 1260

attacggatg aggtgaaaca gctttctcac acgatacaat cagcgtggat cacgttcgee 1320

aaaacaggaa acccaagcac cgaagetgtg aattggectg cgtatcatga agaaacgaga 1380

gagacgetga ttttagactc agagattacg atcgaaaacg atcccgaatc tgaaaaaagg 1440

cagaagctat teccticaaa aggagaataa 1470

<210> 7

<211> 1470

212> DNA

<213> Bacillus subtilis

400> 7

atgactcatc aaatagtaac gactcaatac ggcaaagtaa aaggcacaac ggaaaacgge 60

gtacataagt ggaaaggcat cccctatgee aagecgeetg teggacaatg gegitttaaa 120

geacctgage cgectgaagt gtgggaagat giccttgatg ccacagegta cggecetgtt 180

tgeeegeage cgtetgattt getgicactt tegtatactg agetgecccg ceagtecgag 240

gattgettgt ttgtcaatgt atttgegeet gacactccaa gecaaaacct gectgtcatg 300

gittgegattc acgpagpege tttttatcte ggegegegeca gtgagecatt gtatgacgga 360

tcaaaacttg cggegecaggg agaggicatt gtecgttacac tgaactateg getggggeeg 420

tttggetttt tgcacttgtc ttegtttgat gaggegtatt cegataacet tgggettita 480

gaccaagtcg ccgcacltgaa atgggtgegg gagaatatit cagegtttegg cggtgatece 540

11

Ile Ala Ala Leu Len Ala Met Pro Ala Ala Lys Ay Leu Phe
Met Thr

Lys G n

Leu Gy Ile Asn



385390395400 Leu Qu Leu Pro Phe Val Phe Ay Asn Leu Asp Gy Leu Qu Arg
Met 405410415 Ala Lys Ala Qu Ile Thr Asp Qu Val Lys Gn Leu Ser H's Thr
Il e 420425430 G n Ser Ala Trp Ile Thr Phe Ala Lys Thr Gy Asn Pro Ser Thr
G u 435440445 Ala Val Asn Trp Pro Thr Tyr HHs Gu GQu Thr Arg Gu Thr Leu
IIe450455460L u I Prand u Ser G u Lys
Arg ABERIFYGE ﬁ@ég%a%aaE“°§°ﬁ_é%cgﬁﬁwangb?“at ng‘i_ﬁi’%é@g 05 <210> 6 <2115
1470 s@t2tpcidNbeaa@dpdot Bamcdglaats gsightathd saagdf¥opc Giattgact catb0 aaat agt aac

gact caat ac caaa t aa aaggcacaac a c60 cat aagt,,ggaaaggcat
cccctﬁ'tg@‘c‘:g(?a BreutEt g?%%%i%%é%aéc ?E%?Cta aitzaggﬁcacc‘f gagc(gcgcct gaagt

gt g99gagaicagd ggfatgaty g@ﬁﬂd‘g@g&Q&@C%%Eﬁtm%%@g@gmﬁgcaﬁo cgtagattt
gctgtcactt tc tatactg a cccc cca tcc 240 ctt at gt caat gt

at t t gtEEceEa %ﬁ?@%f‘é‘%?aaij’g BcattE afoLE 6ftc,tg‘fag%ﬁg0§?§1‘g§‘gatt acggaggcgce

L1t aluahac @000 H89ER 1 FaBREEL didat Gicad 9aGAGRBOO dcgaasact 900 cggcacaggg
agaagtcatt gtcgttacat t aactatc

C ccg420 tttggattt fgcacttgtc
t t cat Ft88ERT IefabFéancatt o %ﬁ%ﬁaé@t a%é g?fgf?céﬁ%égﬁé@%g%gcgaé ccgeget gaa
at 999t 9e8@ R gaahRkt{ 1£AgGYLd LOY090 9alteaGhAQcGotaaL gt @y cagt at tt gg
agaat ccgcc ggcgggat ga gcattgecge gct gett ct 600 at gcct gc& caaaaggcct
gt t ccerpaasctfc atRrEHE by tergad)dbig E brEataget agd ?fﬁB’Béa*éﬁﬁﬁébaa 8 aacaagcggc
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gagc a@{éttgagtgt(: @&%chctcéct tétﬁg&ggﬂt %Eﬁiftcégggcg @%ﬁc@@a(%?a'z Qgcccctgtc 11490
tggatgtacc ggttegattg geacccggag aageegecgt acaataaage gtttcacgeca 1200
ttagagette cttttgtett tgegaaatctg gacggattag aacgaatgge aaaagcggag 1260
gttacggatg aggtgaaaca gecttictecac tcgatacaat cagecatggat cacattcgee 1320
aaaacaggaa acccaagcac ggaagcigtg aattggeegg cgtatcagga agaaacaaga 1380
gagacgciga ttttagattc agagattacg atcgaaaacg atcccgaatc tgaaaaaagg 1440
cagaagctat tcecttcaaa aggagaataa 1470
210> 8
211> 1470
<212> DNA
<213> Bacillus subtilis
<400> 8
atgactcatc aaatagtaac gacticattac ggcaaagtaa aaggcacaac agaaaacggc 60
gtacatatat ggaaaggcat tccttatgca aagccgecta teggacaatt gegititaaa 120
geaccggage ccecigaagt gigggaggac atactggatg caacagegta cggeecgatt 180
tgecegeage cgectgattt getgteactt tcatatgeeg agetteccea geagtecgag 240
gattgectgt atgtcaatgt atttgegecl gacactccga gtcaaaactt gectgtcatg 300
gtgtggatte acggeggege tttttatcte ggegegggea gtgageecatt atatgatggg 360
tcaagacttg cagcacaggg agaagtcatt. gicgttacac tgaattatcg fctggggcca 420
tttggatttt tacatttgitc ttcgtttgat gaggcgtatt ccgataacct tggeotgttg 480
gaccaagecg ccgecactgaa atgggtgega gacaatatet ctgegtttgg cggtgatcca 540
gataacgtaa cggtatttgg agaatccgea ggcggeatga geattgeecge actgeteget 600
atgcetgegg caaaaggeet tttccagaaa gegatcatgg aaagegeage ticccgaacg 660
atgacgaagg aaaaagcggc aageaccgeg geagectttt tacaggtect tgggatitee 720
gagagccaat tggacagatt gcatactgta tctacggaag atttgettaa tgeggecgat 780
cagcttcgega aagcagaaaa tgaaaatctc titecagetge tcttcecagee tgetettgat 840



gagggccaac
cagcttcgga
ccgaaaacgc
ccgctattaa

tggat aaatt gcatacggtt tctgcggaag atttgctaaa agcggct gat 780
ttgcagaaaa agaaaatatc tttcagctgt tcttccagcc cgcccttgat 840
t gcct gaaga accagaaaaa gcgatcgcag aaggggctgc ttccggtatt 900
tt ggaacaac ccgt gat gaa ggatatttat ttttcacccc ggattcagac960

gttcattetc a el .ig c 1.a t a gctggca 1020
gagaaaggtfl ng% %%Cq%a °t gaa %Qt Cé%ggg ccf:tg%gg%cg%%tggt gg gactgat 1080
ttatt actgt:tgtt@gcmmgac ccgggﬂg@ac’gaita‘gctatt d:t:igcaxcccagg@ttmm a &geccctgtc 1140
tggat gtac ttcg t acaat aaagc t cacgca 1200
ttagagtct %cgig?%gta ?05 t%%éf 5a9tg %%a%acgégﬁ ggc 1falt)gétagcggag 1260
attacg@aﬁa_gcmg&@mmcgﬁtgmcﬁ emaa@gﬁhmaﬁtat@gmg&tggat wacgttcgec 1320
aaaacaggdag,acccaagcac cf aat t ggcct t at cat aacgaga 1380
Gagach et Gt FRAGREEs CHORTITT e B Ly AERaTY AP EREUi ¢ 1ghannaagg 1440

cagaagghadtad L gt @A 0N caQ gagan bR cdoddD acedisbagd gridtdeped 4 7206212> DNA <213>
Bacillus subtilis <400> 7 atgactcatc aaatagtaac gactcaatac ggcaaagtaa
aaggc HEEHC g abd A d b 6@8@%%&%5%9&5&“%3%%5@%5% 2RREBeEea% gcé®hagecgect g

t cggagaatGage idikdaan il e ac 64 @ageat 95t gradtadt §¢eaag@bo gt cct t gat g
ccacagcgta eggccctgtt180 tgcccgcagec cgtctgattt gectgtcactt tcgtatactg

aget geREEAFERL AGFCRIEGHY DUrOLYAta AETEECRY CHPEHARY PRREELHE gcBP? gacact ccaa
gccaagpatdit S e113h&at 93080k i 908146 A6 0QAGHEH Cedabddal At Cilago g9CTCTggCa

gt gagccatt gtatgacgga360 tcaaaacttg cggcgcaggg agaggtcatt gtcgttacac

t gaactaeeytyctygigeeyamoeaatiyggattt tgcacttgtc ttcgttt gatt’@aggegtatt

ccgat aggst gt gggctttt a480 gaccaagtcg ccgcact gaa at gggtugg gagaatattt
cagcgtttgg eggtgatecc540 gataacgtaa cagtatttgg agaatccgcc atgcctgegg
caaaatfjéct 140t ccagaaa at gacgaaag aacaagcggc gagcaccteg gagggccaat

t ggat agai t pgcat acggtt cagettegga tcgcagaaaa agaaaatatc ccaaaaacgc
tgcctgctga accagaaaaa ccgctattaa tcggaacaac ccgtgatgaa gttcattctc
aggaaskigrt Baghlugcabigilgmgaaagect g ccgatttgta tccgegttct ttgttatttt ggcgccccgce
tgtcogeghat gt ggatgtacc ggttcgattg gcacccggag ttagagettc atttgtctt tggaaatctg
gttacggatg aggt gaaaca gctttctcac aaaacaggaa acccaagcac ggaagagtg gagacgct ga
ttttagta’aatucaagaagmgtamggmwgmaammeamgea:aafagmgmmaa <@10> 8 <211> 1470

% o | £ Leat t tcatt
ot acaF AP HP g RmatiicH CTELTEN BEETE I CUt e LT ARy dfbgoaggan e

t gccegraggasgeatgabid g@@éa&h@a@dabt@aéé vedcgdcged gtgbar&hgﬁ atlgt gcgcct gtgtggattc
acggcg&c%{% tratatetc tcaa%actt caca g tcatt tttggatttt tacatttgtc
t t cgt PEGHCFatEHGE g BT EaLY 3 ‘%ﬁ‘}% Jti&t%a 3%‘& atttgg
agaat &agcAtal getdige Qﬁaﬁ%g@ﬁgéta&ﬁc'b@eﬁ@gﬁ@@caﬁ gaggtadgd aae@agcggc aagcaccgcg
gagagccaat tggacagatt 1%cat actgta cagcttcgga aagcagaaaa tgaaaatctc
gcat t HELHFET FatEeeFEsC é@ﬁ%@%f%ﬁ@g&%&*%éﬁ‘ﬁ?%?gtgé ttaac atttgctaaa

auggct@atact &t t&eades: saesCchiUfcAROS00LEGitE 6OQPEALE t 4bd Cacccc ggattcagac
tact agggaa gccgctggca aaattcat at at gact attcccatta tgcccctgtc

at
acaat HAag¢t gt taceHidgatwatigaatt grrec ahtag‘cggg@gc*ca@%a%%t égQ:attcgcc
cgt at c AJAREARLA B PGEHAR] G2 (08288280 AAYLEACAAC BgRAaaacggc

tcggacaatt gcgttttaaa caacagcgta cggcccgatt agetteccca gcagtccgag
gt caagrdeacetafcedegridheegaggetrageic afcesaten geateRfgee galgctcasrg 0% ggggceca

ccgat ?&9&%c%g99a%9£gt%étggﬁfc&%9£a %c%gtc%g% galbesR. OealhOacHC @gd ut cgct aaagcggage
ttcccgaacg tacaggtcct "'tgggatttcc atttgcttaa tgcggccgat tcttccagec
t gct etlizgaacag aaaaagegge tagcactgea geagectttt tacaggtcet tgggattaac 720

gagagccaat tgpgacagact gecacactgta tctgeggaag atttgettaa ageggecgat 780

aagcitcgga aagcagaaaa tgaaaatctc tttcagetgt tattccagee cgecettgat 840

ccgaaaacge tgectgeiga accagaaaaa geaategeag gagetgetge tgecgacatt 900

ccgetgttaa teggaacaaa cegegatgaa ggatatttat ttttcacece ggactcagac 960

gttcattctc aagaaacgtt taatgeccgeg ctfgagtatt tattggaaca gcegetggea 1020

aagaaagccg ccgatetgta tcegegttea ctagaaagee aaattcatat gatgactgat 1080

ttgttatttt ggcgecegge cgtegectat gectecegetec agtctcaata cgegectgta 1140
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ccgaaaacgc tuctgctga accagaaaaa gcgatcgcag aaggcactgc tgccggcatt 900
ccgctgttaa tcggaacaaa ccgcgatgaa ggatatttat ttttcacccc ggactcagac960
gttcattctc aggaaacgtt tgatgctgcg cttgagtatt tattagggca gccgctggecc 1020
aagaaagctg ccgatctgta cccacgtttt cttgaaagcc aaattcatat gatgactgat 1080
ttattatttt ggcgcccggce cct ac cctcc cC a cccatta gcectgtt 1140
t ggat §¥RRLE %b %ﬁ@%&? & éﬁ R GRACoE: ﬁﬁﬁéaggﬁ?g% HE4E5Yc g@ﬁtcacgca 1200
tt agagalh&iad tigtdtitt toGanate ke 0anadghdcagcdaabgatgge amaagcggag 1260
gttacggat g aggt gaaaca gctttttcac accatacaat cagcat cacgttcgcc 1320
aaaac&tfgaseticé &ﬁﬁﬁ%gﬁﬁaﬁﬁﬁEQFﬁtﬁﬁﬁiﬁﬁﬁéﬂﬁaEﬁg%?Egﬁ 5% aacgaga 1380
gagacgidaGiehd biREARLE cAARBALY bG8 R hELheRRs  139@aaaaagy 1440

caaaarctat toccttcaaa aggagaataa 1470 <210> 9 <211> 1470 <212> DNA <213>

Baci | Papsceclien ithitasatipesasst taeg atasasnies st gt adBegarcet aat4® ggcaaagt aa
aaggcg&gg&tgggaggkgg§Q%mg&ﬁggtaaat ggaaaggcat cocct at gcggyagaccgcectg
t egggccatt gcgttttaaal?20 gcaccggaac ctccggaagc gt gggagaac gaactggacg
caaca§dl§t aléggcecctatt 180 tgcccgcage cgtagattt gectgtcactt tcgtataatg
agagcesq9 GpaOtctgag240 aattgettgt atgtcaatgt atttgcgcct gatactccaa
gt caaaacct gcctgtcatg300 gtgtggattc acggeggcgc tttttatctt ggagegggca
gt gagéeldbt D@t t cgat ggg360 t caagacttg cggcgcaggg agaagtcatt gtcgttacac
t gaat {4hLcgy qﬁgggg&gqjgo tttggatttt tacatttgtc ttcgtttgat gaggcgtatt
ccgat aacct ggtcttttg 0 gaccaagccg ccgcactgaa at gggtgcga gacaat at ct
cagcat40gg leggt gat ccg540 gat aacgt aa cggtatttgg agaatccgct guggcat ga
gcattgcc ct t cqgcab cetg C gaaa,gcgat cat gg
aaageg%%g% % Q[%ca %%cm%g aggga%ggggggég %%%% %tgcgogcagcctttt
tacaggﬁm@ﬁmggggahaﬁamZaﬁtgagagamaamtggg&aa@agmcgnana@tgﬂaotagcggaag
atttgcttaa agc cgat 780 a aa ca aa 1 tctgytttcagcetgt
tatt &%?58‘&?%&%%?%%% %gaag £a°é:gggc & §ect SR D ol

ctg§ ctagaaaaa gcaatcgcag
gaggtg@kg&a&geg@agﬂtﬁQa@t@mgc&gﬁhaatg@gg@amaaacaﬁg@gatg&ﬂOggatatttat
ttttcacccc ggactcagac960 ttcattctc aa aaacgt 15? gccg%g cttgagtatt
tattgéﬁﬁ%&tg 6U%fﬁ§€%aT6§ ool BAREERT BERGHIEL §04 et %G cgtPRa ct agaaagee

aaat t gpdtpdatfabemped@ad 1184 ctd aideaddetd cOQGEREEGHOgEGEEJCEBAL gcctccgetce
agt ctcaata cgcgcctgta 1140 tg tgﬁaoc gattt%at%%g%cactctgat ttagagettc

ctttta%ataﬁ%ct&&g@%ﬁaaﬁa@%a@gﬁacebb 8t &EaERy 8P FREcat £4hacaggaa

acccagpeaGtFoaausigta +fRAIAGHC kR cLiatl AgakiL 09343t 11A80 CBgaagct at
tcccttcaaa aggagaataa <210> 10 .<211> 1470

gaccaageeg ccgecactgaa alggglgegs gagaatatct cagegtttgg cggtgatcce 540
gataacgtaa cagtattigg agaatccgce ggeggeatga gecattgecege getgettget 600
atgcetgegg caaaaggect gticcagaaa gegatcatgg aaageggege ttcccgaaca 660
atgacaaaag aacaagcggc aagcactgeg getgectitt tacaagtceet tggaattaat 720
gagagccage tggatcaatt geatacggtt tctgeggaag atttgetaaa ageggetgat 780
cagcttegga tigcagaaaa agaaaatatc tttcagcigt tettecagee cgeccttgat 840
ccgaaaacge tgcctgaaga accagaaaaa gcgatcgcag aaggggctge ttccggeatt 900
cctetattga ttggaacaac ccgtgatgaa ggatatttat ttttcacecc ggattcagac 960
gttecattete aggaaacget tgatgeageg ctegaglcit tactagggaa gecgetggea 1020
gagaaagttg ccgatttgta tecgegtict ctggaaagce aaattcatat gatgactgat 1080
ttattatttt ggcgeecetge cgtegectat geatccgeac agtetecatta cgeccetgte 1140
tggatgtaca gettcgattg geacccgaag aagccgecgl acaataaage gtttcacgea 1200
ttagagettc cttttgtctt tggaaatctg gacggatigg aacgaatgge aaaageggag 1260
attacggatg aggigaaaca gectttctcac acgatacaat cagegtggat cacgttegec 1320
aaaacaggaa acccaagcac cgaagctgtg aattggeccga cgtatcatga agaaacgaga 1380
gagacgcetga tittagattc agagattacg atcgaaaaag atcccgaatlc ggaaaaaagg 1440
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<212> DNA <213> Bacillus subtilis <400> 10 atgactcatc aaat agtaac gactcaatac
gt acat aagt ggaaaggcat cccctat gcc gcacct gagc cgcct gaagt gt gggaagat
tgcccgcage cgtctgattt getgtcactt gattgettgt ttgtcaatgt atttgcgcect
gtttggattc acggaggcgc tttttatctc tcaaaacttg cggcgcaggg agaggtcatt tttggattt

tgcac%%%%%:ctgt(%gtc%cgat accaagccg ccgcactgaa atgggtugg ggfgacgtaa cagtatttgg

a3 &
agaat at uct'geqy Cadaaggcet gttccagaaa at gacaaaag aacaageggc aagcact gcg

gagageg@yc 1l ggat caatt gcatacggtt cauttegga ttgcagaaaa agaaaatatc ccgaaaacgc
tgcct g@ggas ccagaaaaa cctctattga ttggaacaac ccgtgatgaa gttcattctc

aggaa t Y gat gcaug gagaaagttg ccgatttgta tccgcgttct ttattatttt ggcgccctge
cgt cgegzat piggat gt aca ggttcgattg gcacccgaag ttagagettc cttttgtctt

t ggaagt Gt g attacggatg aggtgaaaca gattetcac aaaacaggaa acccaagcac cgaagagtg
gagacg%]lséa‘o‘f"tlﬂcdggttc agagattacg cagaagctat tccettcaaa aggagaataald70
<210>¢gb><211> 33 <212> DNA <213> Artificial <220> <223> PCR prinmer <400>
11 gcgaattcat gact cat caa atagtaacga ctc33 <210> 12 <211> 33 <212> DNA <213>
Artif fedPal POppmeo23> PCR primer <400> 12 getctagatt attaccttt tgaagggaat
agc33¢#331031 13 <211> 40 <212> DNA <213> Artificial <220> <223> PCR pri mer
<220> <221> misc_feature <222> (19).. (20) <223> n; A T, G or C <400> 13
ccgt ageesttegic eyrteatsre Rtagrageastc gagagecced0 33

210> 12

211> 33

<212> DNA

<213> Artificial
<220>

<223> PCR primer
<400> 12

getetagatt attctectit tgaagggaat age 33
<210> 13

<Z211> 40

<212> DNA

<213> Artificial
<220>

<223> PCR primer
<220>

<221> misc_feature
<222> (19).. (20)
223> n: AL T, GorC
400> 13

ccgtetgatt tgetgtecann kicgtataat gagetgecee 40
210> 14

211> 40

<212> DNA

<213> Artificial
220>

<223> PCR primer
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<210> 14 <211> 40 <212> DNA <213> Artificial <220> <223> PCR priner <220>
<221> msc_feature <222> (21)- (22) <223> n; A T, Gor C <400> 14
ggggcaget c attatacgam nntgacagca aat cagacgg40 <210> 15 <211> 32 <212> DNA
<213> Artificial <220> <223> PCR priner <220> <221> m sc_feature <223> n;
A T, Gor C<220> <221> m sc_feature <222> (17).. (18) <223> n; A T, Gor
C <406%015 ccgcgatgaa ggatatnnkt ttttcaccce gg32 <210> 16 <211> 32 <212>
DNA <2835 Ardcl fdatiral

<222> (21)..(22)
<223> n: A, T, Gor C
<400> 14

ggggeagete attatacgam nntgacagea aatcagacgg 40
210> 15

211> 32

<212> DNA

213> Artificial
<220>

223> PCR primer
220>

{221> misc_feature
223> ni A, T, Gor C
2207

221> misc_feature
<222> (17).. (18}
223 ni A T, Gor C
400> 15

ccgegatgaa ggatatunkt ttttcaccce gg 32
<210> 16

211> 32

212> DNA

(213> Artificial
<220>

<223> PCR primer
<220>

<221> misc_feature
<222> (15)..(16)
223> ni AL T, Gor C
<400> 16

ceggpegtgaa aaamnnatat ccttcatege gg 32
210> 17

<211> 83
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<220> <223> PCR prinmer <220> <221> m sc_feature <222> (15).. (16) <223> n;
A, T, Gor C <400> 16 ccggggt gaa aaammnat at cat categc gg32 <210> 17 <211>
53 <212> DNA <213> Artificial <220> <223> PCR prinmer <220> <221>

m sc_feature <222> (26).. (27) <223> n; A T, Gor C <220> <221>

m sc_featung, <222> (35).. (36) <223> n; A T, Gor C <400> 17 gcttcggaaa
gcagaaaat g aaaatnnktt tcagnnktta ttccagoccg ccc53 <210> 18 <211> 53 <212>
DNA <2213> Artiifidiel al <220>

€220>
<223> PCR primer

- 220>
221> misc_feature
222> (26).. @27
223> nm: A, T, Gor C
<2200
<221> misc_feature
<222> (35).. (36}
223> nmi A T, Gor C
<400> 17
gcttcggaaa geagaaaatg aaaastnnktt teagnnktta ttceageccg cee 53
<210> 18
<211> 53
<212> DNA
<213> Artificial
<220>
<223> PCR primer
<2200
<221> misc_feature
<222> (18).. (19
223> n: A T, Gor C
<220>
<221> misc_feature
222> (27)..1(28)
€223> n: A, T, Gor C
<400> 18
gggegggetg gaataamnnce tgaaamnnat titcatttic tgctttecga age h3
<210> 19 |
211> 32
<212> DNA
<213> Artificial
220>
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<223> PCR prinmer <220> <221> m sc_feature <222> (18).. (19) <223> n; A T,

G or C <220> <221> misc_feature <222> (27).. (28) <223>n; A T, Gor C

<400> 18 gggegggctg gaataanmnc tgaaammnat tttcattttc tgctttccga agc53 <210>

19 <211> 32 <212> DNA <213> Artificial <220> <223> PCR priner <400> 19

tecceccggg. f.caaggcgca cteccgttct gg32 <210> 20 <211> 35 <212> DNA <213>
(ERar P50

Artifi %223> PCR primer <400> 20 tccocceggg tggggtgcct aat gagt gag
ctaacdfo> 19

teeccceggg tcaaggegea clecegitet gg 32

<210> 20

211> 35

<212> DNA

<213> Artificial

<220>

<223> PCR primer

<400> 20

tceccceggg tggggtgeet aatgagtgag ctaac 35
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