SEQUENCE LISTING

<110> DSM IP Assets B.V.
Raamsdonk, L.M.
Mueller, U.

Whu, L.

<120> Butanol production in eukaryotic cell
<130> 26265WO

<140> 26265WO
<141> 2008-07-11

<160> 21
<170> Patenfln version 3.2

<210> 1

<211> 24

<212> DNA

<213> artificial sequence

<220>
<223> Primer pl

<400> 1
gaattgaagg atatctacat caag . 24

<210> 2

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> primer P2

<400> 2
cccatctacg gaaccctgat caage ' 25

<210> 3

<211> 26

<212> DNA

<213> Artificial sequence

<220>



<223> Primer P3

<400> 3
gatggtgtca ccattaccag gtctag

<210> 4

<211> 56

<212> DNA

<213> Artificial sequence

<220>
<223> Primer P4

<400> 4

26

gttctctggt caagttgaag tecattttga ttgatttgac tgtgttattt tgegtg

<210> 5

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Primer P5

<400> 5
gaacaataga gcgaccatga ccttg

<210> 6

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer P6

<400> 6
gacatcagcg tcaccagcect tgatg

<210> 7

<211> 27

<212> DNA

<213> Artificial sequence

<220>

25

25

56



<223> Primer P7 »

<400> 7
gattgaaggt ttcaagaaca ggtgatg 27

<210> 8

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Primer P8

<400> 8 :
ggcgatcaga gttgaaaaaa aaatg _ 25

<210> 9

<211> 392

<212> PRT

<213> Clostridium acetobutylicum

<400> 9
Met Lys Glu Val Val Ile Ala Ser Ala Val Arg Thr Ala Ile Gly Ser
1 5 10 15

Tyr Gly Lys Ser Leu Lys Asp Val Pro Ala Val Asp Leu Gly Ala Thr
20 25 - 30

Ala Ile Lys Glu Ala Val Lys Lys Ala Gly Ile Lys Pro Glu Asp Val
35 40 45

Asn Glu Val Ile Leu Gly Asn Val Leu Gln Ala Gly Leu Gly Gin Asn
50 55 60

Pro Ala Arg Gln Ala Ser Phe Lys Ala Gly Leu Pro Val Glu Ile Pro
65 70 75 80

Ala Met Thr Ile Asn Lys Val Cys Gly Ser Gly Leu Arg Thr Val Ser
85 90 95



Leu Ala Ala GIn Ile Ile Lys Ala Gly Asp Ala Asp Val lle lle Ala
100 105 110

Gly Gly Met Glu Asn Met Ser Arg Ala Pro Tyr Leu Ala Asn Asn Ala
115 120 125

Arg Trp Gly Tyr Arg Met Gly Asn Ala Lys Phe Val Asp Glu Met Ile
130 135 140

Thr Asp Gly Leu Trp Asp Ala Phe Asn Asp Tyr His Met Gly Ile Thr
145 150 155 160 -

Ala Glu Asn Ile Ala Glu Arg Trp Asn Ile Ser Arg Glu Glu Gln Asp
165 170 175

Glu Phe Ala Leu Ala Ser Gln Lys Lys Ala Glu Glu Ala Ile Lys Ser
180 185 190

Gly GIn Phe Lys Asp Glu Ile Val Pro Val Val Ile Lys Gly Arg Lys
195 200 205 -

Gly Glu Thr Val Val Asp Thr Asp Glu His Pro Arg Phe Gly Ser Thr
210 215 220

Ile Glu Gly Leu Ala Lys Leu Lys Pro Ala Phe Lys Lys Asp Gly Thr
225 230 235 240

Val Thr Ala Gly Asn Ala Ser Gly Leu Asn Asp Cys Ala Ala Val Leu
245 250 255

Val Ile Met Ser Ala Glu Lys Ala Lys Glu Leu Gly Val Lys Pro Leu
260 265 270

Ala Lys Ile Val Ser Tyr Gly Ser Ala Gly Val Asp Pro Ala Ile Met
275 280 285



Gly Tyr Gly Pro Phe Tyr Ala Thr Lys Ala Ala Ile Glu Lys Ala Gly
290 295 300

Trp Thr Val Asp Glu Leu Asp Leu Ile Glu Ser Asn Glu Ala Phe Ala
305 310 315 320 :

Ala GIn Ser Leu Ala Val Ala Lys Asp Leu Lys Phe Asp Met Asn Lys
325 330 335

Val Asn Val Asn Gly Gly Ala Ile Ala Leu Gly His Pro Ile Gly Ala
340 345 350

Ser Gly Ala Arg Ile Leu Val Thr Leu Val His Ala Met Gln Lys Arg
355 360 365

Asp Ala Lys Lys Gly Leu Ala Thr Leu Cys lle Gly Gly Gly Gln Gly
370 _ 375 380 ‘

Thr Ala Ile Leu Leu Glu Lys Cys
385 390 '

<210> 10

<211> 282

<212> PRT

<213> Clostridium acetobutylicum

<400> 10
Met Lys Lys Val Cys Val Ile Gly Ala Gly Thr Met Gly Ser Gly Ile
1 5 10 . 15

Ala Gln Ala Phe Ala Ala Lys Gly Phe Glu Val Val Leu Arg Asp Ile
20 25 30

Lys Asp Glu Phe Val Asp Arg Gly Leu Asp Phe Ile Asn Lys Asn Leu
35 40 45



Ser Lys Leu Val Lys Lys Gly Lys Ile Glu Glu Ala Thr Lys Val Glu
50 55 60 '

Ile Leu Thr Arg Ile Ser Gly Thr Val Asp Leu Asn Met Ala Ala Asp
65 70 75 80

Cys Asp Leu Val Ile Glu Ala Ala Val Glu Arg Met Asp Ile Lys Lys
85 90 95

Gin Ile Phe Ala Asp Leu Asp Asn Ile Cys Lys Pro Glu Thr Ile Leu
100 105 110

Ala Ser Asn Thr Ser Ser Leu Ser Ile Thr Glu Val Ala Ser Ala Thr
115 120 125

. Lys Arg Pro Asp Lys Val Ile Gly Met His Phe Phe Asn Pro Ala Pro
130 135 . 140

Val Met Lys Leu Val Glu Val Ile Arg Gly Ile Ala Thr Ser Gln Glu
145 150 155 160

Thr Phe Asp Ala Val Lys Glu Thr Ser Ile Ala Ile Gly Lys Asp Pro
-165 170 175

Val Glu Val Ala Glu Ala Pro Gly Phe Val Val Asn Arg Ile Leu Ile
180 185 190 :

Pro Met Ile Asn Glu Ala Val Gly Ile Leu Ala Glu Gly Ile Ala Ser
195 200 205

. Val Glu Asp Ile Asp Lys Ala Met Lys Leu Gly Ala Asn His Pro Met
210 215 - 220

Gly Pro Leu Glu Leu Gly Asp Phe Ile Gly Leu Aép Ile Cys Leu Ala
225 230° 235 240



Ile Met Asp Val Leu Tyr Ser Glu Thr Gly Asp Ser Lys Tyr Arg Pro
245 250 255

His Thr Leu Leu Lys Lys Tyr Val Arg Ala Gly Trp Leu Gly Arg Lys
260 265 270

Ser Gly Lys Gly Phe Tyr Asp Tyr Ser Lys
275 280

<210> 11

<211> 261

<212> PRT

<213> Clostridium acetobutylicum

<400> 11
Met Glu Leu Asn Asn Val Ile Leu Glu Lys Glu Gly Lys Val Ala Val
1 5 10 15

Val Thr Ile Asn Arg Pro Lys Ala Leu Asn Ala Leu Asn Ser Asp Thr
20 25 30

Leu Lys Glu Met Asp Tyr Val Ile Gly Glu Ile Glu Asn Asp Ser Glu
35 40 45 ‘

Val Leu Ala Val Ile Leu Thr Gly Ala Gly Glu Lys Ser Phe Val Ala
50 55 60

Giy Ala Asp Ile Ser Glu Met Lys Glu Met Asn Thr Ile Glu Gly Arg
65 70 75 80 ‘

Lys Phe Gly Ile Leu Gly Asn Lys Val Phe Arg Arg Leu Glu Leu Leu
85 90 95

Glu Lys Pro Val Ile Ala Ala Val Asn Gly Phe Ala Leu Gly Gly Gly
100 105 110

Cys Glu Ile Ala Met Ser Cys Asp Ile Arg Ile Ala Ser Ser Asn Ala



115 120 125

Arg Phe Gly Gln Pro Glu Val Gly Leu Gly Ile Thr Pro Gly Phe Gly
130 135 140

Gly Thr Gln Arg Leu Ser Arg Leu Val Gly Met Gly Met Ala Lys Gln
145 150 155 160

Leu Ile Phe Thr Ala Gln Asn Ile Lys Ala Asp Glu Ala Leu Arg Ile
165 170 175

- Gly Leu Val Asn Lys Val Val Glu Pro Ser Glu Leu Met Asn Thr Ala
180 185 190

Lys Glu Ile Ala Asn Lys Ile Val Ser Asn Ala Pro Val Ala Val Lys
195 200 205

Leu Ser Lys Gln Ala Ile Asn Arg Gly Met Gln Cys Asp Ile Asp Thr
210 215 220

Ala Leu Ala Phe Glu Ser Glu Ala Phe Gly Glu Cys Phe Ser Thr Glu
225 ’ 230 235 240

Asp GIn Lys Asp Ala Met Thr Ala Phe Ile Glu Lys Arg Lys Ile Glu
245 250 255

Gly Phe Lys Asn Arg
260

<210> 12

<211> 379

<212> PRT

<213> Clostridium acetobutylicum

<400> 12

Met Asp Phe Asn Leu Thr Arg Glu Gln Glu Leu Val Arg Gln Met Val
1 5 10 15



Arg Glu Phe Ala Glu Asn Glu Val Lys Pro Ile Ala Ala Glu Ile Asp
20 25 30

Glu Thr Glu Arg Phe Pro Met Glu Asn Val Lys Lys Met Gly Gln Tyr
35 40 45

Gly Met Met Gly Ile Pro Phe Ser Lys Glu Tyr Gly Gly Ala Gly Gly
50 55 60

Asp Val Leu Ser Tyr Ile Ile Ala Val Glu Glu Leu Ser Lys Val Cys
65 70 75 80 '

Gly Thr Thr Gly Val Ile Leu Ser Ala His Thr Ser Leu Cys Ala Ser
85 90 95

Leu Ile Asn Glu His Gly Thr Glu Glu Gln Lys Gln Lys Tyr Leu Val
100 105 110

Pro Leu Ala Lys Gly Glu Lys Ile Gly Ala Tyr Gly Leu Thr Glu Pro
115 120 125

Asn Ala Gly Thr Asp Ser Gly Ala Gln Gln Thr Val Ala Val Leu Glu
130 135 140

Gly Asp His Tyr Val Ile Asn Gly Ser Lys Ile Phe Ile Thr Asn Gly
145 150 155 160

Gly Val Ala Asp Thr Phe Val lle Phe Ala Met Thr Asp Arg Thr Lys
165 170 175

Gly Thr Lys Gly Ile Ser Ala Phe Ile Ile Glu Lys Gly Phe Lys Gly
180 185 190 )

Phe Ser Ile Gly Lys Val Glu Gln Lys Leu Gly Ile Arg Ala Ser Ser
195 - 200 205 :



Thr Thr Glu Leu Val Phe Glu Asp Met Ile Val Pro Val Glu Asn Met
210 215 220

Ile Gly Lys Glu Gly Lys Gly Phe Pro Ile Ala Met Lys Thr Leu Asp
225 230 235 240

Gly Gly Arg Ile Gly Ile Ala Ala Gln Ala Leu Gly Ile Ala Glu Gly
245 250 255

Ala Phe Asn Glu Ala Arg Ala Tyr Met Lys Glu Arg Lys Gln Phe Gly
. 260 265 270

Arg Ser Leu Asp Lys Phe Gln Gly Leu Ala Trp Met Met Ala Asp Met
275 280 285 '

Asp Val Ala Ile Glu Ser Ala Arg Tyr Leu Val Tyr Lys Ala Ala Tyr
290 295 300

Leu Lys Gln Ala Gly Leu Pro Tyr Thr Val Asp Ala Ala Arg Ala Lys
305 310 315 320

Leu His Ala Ala Asn Val Ala Met Asp Val Thr Thr Lys Ala Val Gln
325 330 335 '

Leu Phe Gly Gly Tyr Gly Tyr Thr Lys Asp Tyr Pro Val Glu Arg Met
340 345 350

Met Arg Asp Ala Lys Ile Thr Glu Ile Tyr Glu Gly Thr Ser Glu Val
355 360 365

Gln Lys Leu Val Ile Ser Gly Lys Ile Phe Arg
370 375

<210> 13
<211> 858

10



<212> PRT
<213> Clostridium acetobutylicum

<400> 13
Met Lys Val Thr Asn Gln Lys Glu Leu Lys Gln Lys Leu Asn Glu Leu
1 5 10 15

Arg Glu Ala Gln Lys Lys Phe Ala Thr Tyr Thr Gln Glu Gln Val Asp
20 25 30 ’

Lys Ile Phe Lys Gln Cys Ala Ile Ala Ala Ala Lys Glu Afg‘ Ile Asn
35 40 45

Leu Ala Lys Leu Ala Val Glu Glu Thr Gly Ile Gly Leu Val Glu Asp
50 55 60

Lys Ile Ile Lys Asn His Phe Ala Ala Glu Tyr Ile Tyr Asn Lys Tyr
65 70 75 80

Lys Asn Glu Lys Thr Cys Gly lle lle Asp His Asp Asp Ser Leu Gly
85 90 95

Ile Thr Lys Val Ala Glu Pro Ile Gly Ile Val Ala Ala Ile Val Pro
100 105 110

Thr Thr Asn Pro Thr Ser Thr Ala Ile Phe Lys Ser Leu Ile Ser Leu
115 120 125

Lys Thr Arg Asn Ala Ile Phe Phe Ser Pro His Pro Arg Ala Lys Lys
130 135 140

Ser Thr Ile Ala Ala Ala Lys Leu Ile Leu Asp Ala Ala Val Lys Ala
145 150 155 160

Gly Ala Pro Lys Asn Ile Ile Gly Trp Ile Asp Glu Pro Ser Ile Glu
165 170 175

11



LeuSer GIn Asp Leu Met Ser Glu Ala Asp Ile Ile Leu Ala Thr Gly
180 185 190

Gly Pro Ser Met Val Lys Ala Ala Tyr Ser Ser Gly Lys Pro Ala Ile
195 200 205 ’

Gly Val Gly Ala Gly Asn Thr Pro Ala Ile Ille Asp Glu Ser Ala Asp
210 215 220

Ile Asp Met Ala Val Ser Ser Ile Ile Leu Ser Lys Thr Tyr Asp Asn
225 230 235 240

Gly Val Ile Cys Ala Ser Glu Gln Ser Ile Leu Val Met Asn Ser Ile
245 250 255

Tyr Glu Lys Val Lys Glu Glu Phe Val Lys Arg Gly Ser Tyr Ile Leu
260 265 270

Asn Gln Asn Glu Ile Ala Lys Ile Lys Glu Thr Met Phe Lys Asn Gly
275 280 285

Ala Ile Asn Ala Asp Ile Val Gly Lys Ser Ala Tyr Ile Ile Ala Lys
290 295 300

Met Ala Gly Ile Glu Val Pro Gln Thr Thr Lys Ile Leu Ile Gly Glu
305 310 315 320

'\_’al GlIn Ser Val Glu Lys Ser Glu Leu Phe Ser His Glu Lys Leu Ser
325 330 335 -

Pro Val Leu Ala Met Tyr Lys Val Lys Asp Phe Asp Glu Ala Leu Lys
340 345 350

Lys Ala Gln Arg Leu Ile Glu Leu Gly Gly Ser Gly His Thr Ser Ser
355 360 365

12



Leu Tyr Ile Asp Ser Gln Asn Asn Lys Asp Lys Val Lys Glu Phe Gly
370 375 380

Leu Ala Met Lys Thr Ser Arg Thr Phe Ile Asn Met Pro Ser Ser Gln
385 390 395 400

Gly Ala Ser Gly Asp Leu Tyr Asn Phe Ala Ile Ala Pro Ser Phe Thr
405 410 415

Leu Gly Cys Gly Thr Trp Gly Gly Asn Ser Val Ser Gln Asn Val Glu
420 425 430

Pro Lys His Leu Leu Asn Ile Lys Ser Val Ala Glu Arg Arg Glu Asn
435 440 445 '

Met Leu Trp Phe Lys Val Pro Gln Lys Ile Tyr Phe Lys Tyr Gly Cys
450 455 460

Leu Arg Phe Ala Leu Lys Glu Leu-Lys Asp Met Asn Lys Lys Arg Ala
465 470 475 480 '

Phe Ile Val Thr Asp Lys Asp Leu Phe Lys Leu Gly Tyr Val AsnLys -
485 490 495

Ile Thr Lys Val Leu Asp Glu Ile Asp Ile Lys Tyr Ser Ile Phe Thr
500 505 510

Asp Ile Lys Ser Asp Pro Thr Ile Asp Ser Val Lys Lys Gly Ala Lys
515 520 525

Glu Met Leu Asn Phe Glu Pro Asp Thr Ile Ile Ser Ile Gly Gly Gly’
530 535 540 -

Ser Pro Met Asp Ala Ala Lys Val Met His Leu Leu Tyr Glu Tyr Pro
545 550 555 560

13



Glu Ala Glu Ile Glu Asn Leu Ala Ile Asn Phe Met Asp Ile Arg Lys
565 570 575

Arg Ile Cys Asn Phe Pro Lys Leu Gly Thr Lys Ala Ile Ser Val Ala
580 585 590

Ile Pro Thr Thr Ala Gly Thr Gly Ser Glu Ala Thr Pro Phe Ala Val
595 600 605

Ile Thr Asn Asp Glu Thr Gly Met Lys Tyr Pro Leu Thr Ser Tyr Glu
610 615 620

Leu Thr Pro Asn Met Ala Ile Ile Asp Thr Glu Leu Met Leu Asn Met
625 630 635 640

Pro Arg Lys Leu Thr Ala Ala Thr Gly Ile Asp Ala Leu Val His Ala
645 650 655

Ile Glu Ala Tyr Val Ser Val Met Ala Thr Asp Tyr Thr Asp Glu Leu
660 665 670

Ala Leu Arg Ala Ile Lys Met Ile Phe Lys Tyr Leu Pro Arg Ala Tyr
675 680 685

Lys Asn Gly Thr Asn Asp Ile Glu Ala Arg Glu Lys Met Ala His Ala
690 695 700

Ser Asn Ile Ala Gly Met Ala Phe Ala Asn Ala Phe Leu Gly Val Cys
705 710 715 720

His Ser Met Ala His Lys Leu Gly Ala Met His His Val Pro His Gly
725 730 735

Ile Ala Cys Ala Val Leu Ile Glu Glu Val Ile Lys Tyr Asn Ala Thr
740 745 750 '

14



Asp Cys Pro Thr Lys GIn Thr Ala Phe Pro Gln Tyr Lys Ser Pro Asn
755 760 765

Ala Lys Arg Lys Tyr Ala Glu Ile Ala Glu Tyr Leu Asn Leu Lys Gly
770 775 780

Thr Ser Asp Thr Glu Lys Val Thr Ala Leu Ile Glu Ala Ile Ser Lys
785 790 795 . 800 '

Leu Lys Ile Asp Leu Ser Ile Pro Gln Asn Ile Ser Ala Ala Gly Ile
805 810 815 S

Asn Lys Lys Asp Phe Tyr Asn Thr Leu Asp Lys Met Ser Glu Leu Ala
820 825 830

Phe Asp Asp Gln Cys Thr Thr Ala Asn Pro Arg Tyr Pro Leu Ile Ser
835 840 845 '

Glu Leu Lys Asp Ile Tyr Ile Lys Ser Phe
850 855

<210> 14

<211> 390

<212> PRT

<213> Clostridium acetobutylicum

<400> 14
Met Val Asp Phe Glu Tyr Ser lle Pro Thr Arg Ile Phe Phe Gly Lys
1 5 10 15

Asp Lys Ile Asn Val Leu Glly Arg Glu Leu Lys Lys Tyr Gly Ser Lys
20 25 30

Val Leu Ile Val Tyr Gly Gly Gly Ser Ile Lys Arg Asn Gly Ile Tyr
35 40 45

15



Asp Lys Ala Val Ser Ile Leu Glu Lys Asn Ser Ile Lys Phe Tyr Glu
50 55 60

Leu Ala Gly Val Glu Pro Asn Pro Arg Val Thr Thr Val Glu Lys Gly
65 70 75 80

Val Lys lle Cys Arg Glu Asn Gly Val Glu Val Val Leu Ala lle Gly
85 90 - -95

Gly Gly Ser Ala Ile Asp Cys Ala Lys Val Ile Ala Ala Ala Cys Glu
100 105 110

Tyr Asp Gly Asn Pro Trp Asp Ile Val Leu Asp Gly Ser Lys Ile Lys
115 120 125

Arg Val Leu Pro Ile Ala Ser Ile Leu Thr Ile Ala Ala Thr Gly Ser
130 135 140

Glu Met Asp Thr Trp Ala Val Ile Asn Asn Met Asp Thr Asn Glu Lys
145 150 - 155 160

Leu Ile Ala Ala His Pro Asp Met Ala Pro Lys Phe Ser Ile Leu Asp
165 170 175

'Pro Thr Tyr Thr Tyr Thr Val Pro Thr Asn Gln Thr Ala Ala Gly Thr
180 185 190

Ala Asp Ile Met Ser His Ile Phe Glu Val Tyr Phe Ser Asn Thr Lys
195 200 205

Thr Ala Tyr Leu Gln Asp Arg Met Ala Glu Ala Leu Leu Arg Thr Cys
210 215 220

Ile Lys Tyr Gly Gly Ile Ala Leu Glu Lys Pro Asp Asp Tyr Glu Ala
225 230 235 240

16



Arg Ala Asn Leu Met Trp Ala Ser Ser Leu Ala Ile Asn Gly Leu Leu
245 250 255 '

Thr Tyr Gly Lys Asp Thr Asn Trp Ser Val His Leu Met Glu His Glu
260 265 270

Leu Ser Ala Tyr Tyr Asp Ile Thr His Gly Val Gly Leu Ala Ile Leu
275 280 285

Thr Pro Asn Trp Met Glu Tyr Ile Leu Asn Asn Asp Thr Val Tyr Lys
290 295 300

Phe Val Glu Tyr Gly Val Asn Val Trp Gly Ile Asp Lys Glu Lys Asn
305 310 315 320

His Tyr Asp Ile Ala His Gln Ala Ile Gln Lys Thr Arg Asp Tyr Phe
325 330 335 -

Val Asn Val Leu Gly Leu Pro Ser Arg Leu Arg Asp Val Gly Ile Glu
340 345 350

Glu Glu Lys Leu Asp Ile Met Ala Lys Glu Ser Val Lys Leu Thr Gly
355 360 365

Gly Thr Ile Gly Asn Leu Arg Pro Val Asn Ala Ser Glu Val Leu Gln
370 375 380

Ile Phe Lys Lys Ser Val
385 390 -

<210> 15

<211> 336

<212> PRT

<213> Clostridium acetobutylicm

<400> 15

Met Asn Lys Ala Asp Tyr Lys Gly Val Trp Val Phe Ala Glu Gin Arg

17



1 5 10 15

Asp Gly Glu Leu GIn Lys Val Ser Leu Glu Leu Leu Gly Lys Gly Lys
20 25 30

Glu Met Ala Glu Lys Leu Gly Val Glu Leu Thr Ala Val Leu Leu Gly
35 40 45

His Asn Thr Glu Lys Met Ser Lys Asp Leu Leu Ser His Gly Ala Asp
50 55 60 '

Lys Val Leu Ala Ala Asp Asn Glu Leu Leu Ala His Phe Ser Thr Asp
65 70 75 80

Gly Tyr Ala Lys Val Ile Cys Asp Leu Val Asn Glu Arg Lys Pro Glu
85 90 95

Ile Leu Phe Ile Gly Ala Thr Phe Ile Gly Arg Asp Leu Gly Pro Arg
100 105 110

Ile Ala Ala Arg Leu Ser Thr Gly Leu Thr Ala Asp Cys Thr Ser Leu
115 120 125

Asp Ile Asp Val Glu Asn Arg Asp Leu Leu Ala Thr Arg Pro Ala Phe
130 135 140 '

Gly Gly Asn Leu Ile Ala Thr Ile Val Cys Ser Asp His Arg Pro GIn
145 150 155 160

Met Ala Thr Val Arg Pro Gly Val Phe Glu Lys Leu Pro Val Asn Asp
165 170 175

Ala Asn Val Ser Asp Asp Lys Ile Glu Lys Val Ala Ile Lys Leu Thr
180 185 190

Ala Ser Asp Ile Arg Thr Lys Val Ser Lys Val Val Lys Leu Ala Lys

18



195 200 205

Asp Ile Ala Asp lle Gly Glu Ala Lys Val Leu Val Ala Gly Gly Arg .
210 215 220

Gly Val Gly Ser Lys Glu Asn Phe Glu Lys Leu Glu Glu Leu Ala Ser
225 230 235 240

Leu Leu Gly Gly Thr Ile Ala Ala Ser Arg Ala Ala Ile Glu Lys Glu
245 250 255

Trp Val Asp Lys Asp Leu Gln Val Gly Gln Thr Gly Lys Thr Val Arg
260 265 270

Pro Thr Leu Tyr Ile Ala Cys Gly Ile Ser Gly Ala Ile Gln His Leu
275 280 285

Ala Gly Met Gln Asp Ser Asp Tyr lle lle Ala Ile Asn Lys Asp Val
290 295 300

Glu Ala Pro Ile Met Lys Val Ala Asp Leu Ala Ile Val Gly Asp Val
305 310 315 320 :

Asn Lys Val Val Pro Glu Leu Ile Ala Gln Val Lys Ala Ala Asn Asn
325 330 335

<210> 16

<211> 1011

<212> DNA

<213> Artificial sequence

<220>
<223> ETFa CPO for S. cerevisiae

<400> 16
atgaacaagg ctgactacaa gggtgtctgg gttttcgetg aacaaagaga tggtgaatta 60

caaaaggttt ctttggaatt gctaggtaag ggtaaggaaa tggctgaaaa attgggtgtt 120

19



gaattgactg ctgtcttatt gggtcacaac actgaaaaga tgtccaagga cttgttgtcc 180
cacggtgctg acaaggtttt ggc£gctgac aacgaattat tagctcattt ctccactgac 240

- ggttacgcea aggttatctg tgacttggtc aacgaaagaa agecagaaat cttaitcatc 300
ggtgctactt tcatcggtag agacttgggt ccaagaattg ctgccagatt gtctactggt 360
ttgactgctg actgtacctc tttggatatc gatgtcgaaa accgtgactt gttggetace 420
agaccagctt tcggtggtaa cttgattget accattgtct gttctgacca cagacctcaa 480
atggccaccg tcagaccagg tgtctttgaa aaattgccag ttaacgatge taacgtttct 540
. gatgacaaga tcgaaaaggt tgccatcaaa ttgactgctt ctgatatcag aaccaaggtt 600
tccaaggttg tcaaattgge caaggacatt getgatateg gtgaagecaa ggtittggtt 660.
gctggtggte gtggtettgg ttccaaggaa aacttcgaélla aattggaaga attagcttct ,720
ttgttgggtg gtaccattge tgcttccaga getgecattg aaaaggaatg ggttgacaag 780
gacttgcaag tcggtcaaaé cggtaagacc gtcagaccaa ctttgtacat tgettgtggt 840
atctctggtg ccatccaaca cttggetggt atgcaagaét ctgactacat cattgccatc 900
aacaaagatg tcgaagctcc aatcatgaag gttgetgatt tggecattgt cggtgatgtc 960
aacaaggttg ttccagaatt gattgctcaa gtcaaggétg ctaacaatta a 1011

- <210> 17

<211> 259

<212> PRT

<213> Clostridium acetobutylicum

<400> 17

Met Asn lle Val Val Cys Leu Lys Gln Val Pro Asp Thr Ala Glu Val

1 5 10 15

Arg Ile Asp Pro Val Lys Gly Thr Leu Ile Arg Glu Gly Val Pro Ser
20 25 30

Ile Tle Asn Pro Asp Asp Lys Asn Ala Leu Glu Glu Ala Leu Val Leu
35 40 - 45

20



Lys Asp Asn Tyr Gly Ala His Val Thr Val Ile Ser Met Gly Pro Pro
50 55 60

Gln Ala Lys Asn Ala Leu Val Glu Ala Leu Ala Met Gly Ala Asp Glu
65 70 75 80

Ala Val Leu Leu Thr Asp Arg Ala Phe Gly Gly Ala Asp Thr Leu Ala
85 90 95

Thr Ser His Thr Ile Ala Ala Gly Ile Lys Lys Leu Lys Tyr Asp Ile
100 105 110

Val Phe Ala Gly Arg Gln Ala Ile Asp Gly Asp Thr Ala Gln Val Gly
115 120 125

Pro Glu Ile Ala Glu His Leu Gly Ile Pro Gln Val Thr Tyr Val Glu
130 135 140

Lys Val Glu Val Asp Gly Asp Thr Leu Lys Ile Arg Lys Ala Trp Glu
145 150 155 A 160

Asp Gly Tyr Glu Val Val Glu Val Lys Thr Pro Val Leu Leu Thr Ala
165 170 175

Ile Lys Glu Leu Asn Val Pro Arg Tyr Met Ser Val Glu Lys Ile Phe
180 . 185 190

Gly Ala Phe Asp Lys Glu Val Lys Met Trp Thr Ala Asp Asp Ile Asp
195 200 205

Val Asp Lys Ala Asn Leu Gly Leu Lys Gly Ser Pro Thr Lys Val Lyé
210 215 220

Lys Ser Ser Thr Lys Glu Val Lys Gly Gin Gly Glu Val Ile Asp Lys
225 230 235 240

21



Pro Val Lys Glu Ala Ala Ala Tyr Val Val Ser Lys Leu Lys Glu Glu
245 250 255

His Tyr Ile

<210> 18

<211> 781

<212> DNA

<213> Artificial sequence

<220>
<223> ETFb CPO for S. cerevisiae

<400> 18 :
atgaacattg ttgtttgttt gaagcaagtt ccagacactg ctgaagtcag aattgaccca 60

gtcaagggta ctttaatcag agaaggtgtt ccatctatca tcaacccaga cgacaagaac 120
gctttggaag aagctttggt tttgaaggac aactacggtg ctcacgttac cgteatttce 180
atgggtccac ctcaagccaa gaacgetttg gttgaagctt tggecatggg tgetgatgaa 240
gctgtettat tgactgacag agcetttcggt ggtgctgata ctttagetac ctetcacace 300
attgctgctg gtatcaagéa attgaaatac gatatcgtct ttgceggteg tcaagecatc 360
gatggtgata ccgctcaagt cggtccagaa attgctgaac atttgggtat tccacaagtc 420
acctacgttg aaaaggttga agttgacggt gacactttga agatcagaaa ggcttgggaa 480
gacggttacg aagttgttga agtcaagact ccagttctat tgactgccat caaggaattg 540
aacgttccaa gataéat«gtc cgttgaaaag atcttcggtg ctttcgacaa ggaagtcaag 600
atgtggactg ctgatgatat cgatgtcgac aaggccaact tgggtttgaa aggtictcca 660
accaaggtca agaaatcttc taccaaggaa gtcaagggtc aaggtgaagt cattgacaaa 720
ccagtcaagg aagctgeege ttacgttgtt tccaagttga aggaagaaca ctacatctaa 780

a ' - 781

22



<210> 19

<211> 13286

<212> DNA

<213> Artificial sequence

<220>
<223> pBOL34

<400> 19
aagcttgcat gectgeaggt cgacggegeg cecgggeecgt ttaaacggee ggecaaggtg 60

agacgcgcat aaccgctaga gtactttgaa gaggaéacag caatagggtt gctaccagta 120
taaatagaca ggtacataca acactggaaa tggttgtctg tttgagtacg ctttcaattc 180
atttgggtgt geactttatt atgttacaat atggaaggga actttacact tctectatge 240
acatatatta attaaagtcc aatgctagta gagaaggggg gtaacaccce tccgegetet 300
tttccgattt ttttctaaac cgtggaatat ttcggatate ctettgtegt ttccgggtgt 360
acaatatgga cttcctcttt tctggcaace aaacccatac atcgggatte ctataatacc 420

| “ttcgttggtc tccctaacat gtaggtggeg gaggggagat atacaataga acagatacca 480
gacaagacat aatgggctaa acaagactac accaattaca ctgectcatt gatggtggta 540
cataacgaac taatactgta gccctagact tgatagecat catcatatcg aagtttcact 600
accctttttc catttgccat ctattgaagt aataataggce geatgcaact tettttcttt 660
ttttttcttt tetcteteee cegttgttgt ctcaccatat ccgcaatgac aaaaaaatga 720
tggaagacac taéaggaaaa aattaacgac aaagacagca ccéacagatg tegttgttcc 780
agagctgatg aggggtatct cgaagcacac gaaacttttt ccttccttca ttcacgcaca 840
ctactctcta atgagcaacg gtatacggcc ttecttceag ttacttgaat ttgaaataaa 900
aa;taagtttg ctgtettgcet atcaagtata. aatagacctg caattattaa tcttttgttt 960
cctegtcatt gttctegtte cetttettee ttgtttettt ttctgeacaa tatttcaage 1020
tataccaagc atacaatcaa ctatctcata tacaatgaag gaagttgtta ttgcttctge 1080
tgtcagaact gecattggtt cttacggtaa gtetttgaag gacgtcccag ctgtcgactt 1140

gggtgctacc gecatcaagg aagetgtcaa gaaggetggt atcaagecag aagatgttaa 1200
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cgaag;gttatc ttaggtaacg ttttgcaagc tggtttaggt caaziacccag étcgtcaagc 1260
tictttcaag getggtttge cagttgaaat tccagecatg accatcaaca aggtttgtgg 1320
ttctggtttg agaactgttt ctttggetge tcaaatcatc aaggetggtg acgetgatgt 1380
catcattgct ggtggtatgg aaaacatgtc cagagctceca tactiggeta acaatgcetag 1440
atggggttac agaatgggta acgccaagtt cgtcgatgaa atgatcactg acggtttatg 1500
ggacgctttc aacgactacc acatgggtat cactgctgaa aacattgetg aaagatggaa 1560
catctccaga gaagaacaag atgaatttgc tttggcttct caaaagaagg ctgaagaage 1620
catcaaatct ggtcaattca aggacgaaat tgtcccagtt gtcatcaagg gtagaaaggg 1680
tgaaaccgtt gtcgacaccg atgaacaccc aagattcggt tccaccattg aaggtttgge 1740
caagttgaaa ccagctttca agaaggatgg taccgtcact getggtaacg cttecggttt 1800
gaacgactgt getgetgttt tggttatcat gtctgetgaa aaggecaagg aattgggtgt 1860
caagccattg gccaagattg tctectacgg ttetgetggt gttgacccag ccatcatggg 1920
ttacggtcct ttctacgcta ccaaggetgc tatcgaaaag getggttgga cegttgacga 1980
attggatttg attgaatcca acgaagctit cgetgetcaa tetitggetg ttgecaagga 2040
cttgaaattc gacatgaaca aggtcaacgt taacggtggt gccattgett tgggtcacce 2100
aattggtgct tccggtgcca gaatcttggt tactttagtc cacgctatge aaaagegtga 2160
tgccaagaag ggtttggeta ctctatgtat cggtggtggt caaggtactg ccatcttatt 2220
ggaaaagtgt taggcccggg cataaagcaa tcttgatgag gataatgatt tetttttgaa 2280
tatacataaa tactaccgtt tttctgctag attttgtgaa gacgtaaata agtacatatt 2340
actttttaag ccaagacaag attaagcatt aactttaccc ttttctcttc taagtttcaa 2400
tactagttat cactgtttaa aagttatggc gagaacgtcg geggttaaaa tatattacce 2460
tgaacgtggt gaattgaagt tctaggatgg tttaaagatt tttccttttt gggaaataag 2520
taaacaatat attgctgcct ttgcaaaacg cacataccca caatatgtga ctattggcaa 2580

agaacgcatt atcctttgaa gaggtggata ctgatactaa gagagtctct attccggetc 2640
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cacttttagt ccagagatta cttgtcttct tacgtatcag aacaagaaag catttccaaa 2700
gtaattgcat ttgeccttga geagtatata tatactaaga agtttaaaca tttaaacgtg 2760
tgtgtgeatt atatatatta aaaattaaga attagactaa ataaagtgtt tctaaaaaaa 2820
tattaaagtt gaaatgtgeg tgttgtgaat tgtgctctat tagaataatt atgacttgtg 2880
tgcgtttcat attttaaaat aggaaataac caagaaagaa aaagtaccat ccagagaaac 2940
caattatatc aaatcaaata aaacaaccag cttcggtgtg tgtgtgtgtg tgaagctaag 3000
agttgatgcc atttaatcta aaaattttaa ggtgtgtgtg tggataaaat attagaatga 3060
caattcgaga igaaatttta agcaaactct agtaggaaat aagcggctta ttcttgttgg 3120
ctcctaatte tttttagt'gt atcagttcce attgataaaa aaattaaaat taaaattaga 3180
aaaattaaac cagaaaaatc aagttgatta aaatgtgaca aaaattatga ttaaatgcta 3240
cttcaacagg ageecgggcc tatttggagt agtcgtagaa acccttacca gactttctac 3300 |
ctaaccaacc agctctaacg tacttcttca ataaagtgtg aggtctgtac ttagagtcac 3360
cggtttcaga gtataagaca tccatgatgg ccaaacagat atccaaaccg atgaagtcac 3420
ctaattccaa tggacccatt gggtggttag cacccaattt catggecttg tcgatatett 3480
caacagaagc aataccttca gccaaaatac cgacagctte gttgatcatt ggaatcaaga 3540
ttctgttgac aacgaaacct ggagettcag caacttcaac tgggtcctta ccaatggcaa 3600‘
tggaagtttc cttgacagca tcgaaagttt cttgagaggt ggcaatacct ctgatgactth 3660
cgaccaactt catgactgga gectgggttga agaagtgeat aécgataacc ttgtctggte 3720
tcttggtage agaagcaact tcagtgatgg acaaagaaga agtgttggaa gccaaaatgg 3780
tttctggctt acagatgttg tccaaatcag caaagatttg cttcttgatg tecattettt 3840
caacggcagc ttcaatgacc aaatcacagt cagcagccat gttcaagtca acaétaccgg 3900
agattctggt caagatttcg accttggtag cttcttcaat cttaccctte ttgaccaact 3960
tggacaggtt cttgttgatg aaatccaaac cacggtcaac gaattcgtce ttgatatctc 4020

tcaaaacaac ttcgaaaccc ttggcagega aagettgage aataccagaa cccatggtac 4080
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cggcaccaat gacacaaacc ttcttcattt tgatttagtg tttgtgtgtt gataagcagt 4140
_tgcttggttt tttatgaaaa atagctagaa ggaataaggg attacaagag agatgttaca 4200
agaaagaagt aaaataaatt tgattaatat tgccattatc aaaagctatt tatatgttga 4260

' aatcgtggag atcatgtgtg ccagaaaagg ccacagtttc cggggagagg cataccttga 4320
ggtggctagg aatcacggag acctettgac ttgcagggta ggctagetag aattaagtga 4380
ggtgacaagg tttccataca gttttgacct tgagacgttg ctacttacga tttgcagtat _4440
gcaagtctca tgetgcaaac aaaagaggac cgetcaggta atcgcetcaat tagtggacgt 4500
tatcaggggc gggagaggceg aaagtggttt ttggtggtet aagtaa;lggt cgtccaaata 4560
tgeaggtgtt tgggtgctat cctagtggaa gctéggatca gtagataacc cgcctagaag 4620
cggtattttt ctettttttt cttccttctt tttcgtcatt atttcaaacg cttttgegtc 4680
aagtaatgaa tatctggcgg ttccgeggta atgegacaat ttgtgatatg cactcttaaa 4740
acccegeeac gatgategea cgtgecggea tttatagacg acttttetgg tigteeeget 4800
tcacggcaca tgcatgeate aatgaccgaa ttcaggttge tactaaccat tgtgttgtgt 4860
tattgctgtg catgaggtgce tcaagtgece geggeatctg actagtggta actctagacg 4920
gcttcgatge agagagttee tcaaaatttt tettttcaat tgtttgeetg gtttcecgegg 4980
cgtatatcag tttttggcga tatggtaacg cgatactcta cggeaccttc acggtagatg 5040
tcttttttaa aagtgactgt taattccagg attgaaagga agtgtcgaat agtatagtat 5100
getttctagg ccggecgttt aaatgggecc geggeeegtt taaacggeeg geecttecet 5160
tttaéagtgc ttcggaaaag cacagcgttg tccaagggaa caatttttct tcaagttaat 5220
gcataagaaa tatctttttt tatgtttage taagtaaaag cagettggag taaaaaaaaa 5280
aatgagtaaa tttctcgatg gattagtttc tcacaggtaa cataacaaaa accaagaaaa 5340
gceegettet gaaﬁactaca gttgacttgt atgctaaagg gccagactaa tgggaggaga 5400
aaaagaaacg aatgtatatg ctcatttaca ctctatatca ccatatggag gataagttgg 5460

gctgagctte tgatccaatt tattctatce attagttget gatatgtcec accagecaac 5520
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acttgatagt atctactcge cattcacttc cagcagcgec agtagggttg ttgagettag 5580
taaaaatgtg cgcaccacaa gectacatga ctccacgtca catgaaacca cacegtgggg 5640
ccttgttgeg ctaggaatag gatatgecgac gaagacgctt ctgcttagta accacaccac 5700
attttcaggg ggtcgatctg cttgettect ttactgtcac gageggecca taatcgeget 5760
ttttttttaa aaggcgegag acagcaaaca ggaagetegg gtttcaacct tcggagtggt 5820
cgcagatctg gagactggat ctttacaata cagtaaggca agecaccate tgettcttag 5880
gtgeatgega cggtatccac gtgecagaaca écatagtctg aagaaggggg ggaggagcat 5940
gttcattcte tgtagcagta agagcettggt gataatgacc aaaactggag tctcgaaate 6000
atataaatag acaatatatt ttcacacaat gagatttgta gtacagttct attctctctc 6060
ttgcataaat aagaaattca tcaagaactt ggtttgatat ttcaccaaca cacacaaaaa 6120
ééagtacttc actaaattta cacacaaaac aaaatggaat tgaacaacgt tatcttggaa 6180
aaggaaggta aggttgcegt tgtcaccatc aacagaccaa aggcetttgaa tgetttgaac 6240
tctgacactF tgaaggaaat ggactacgtc attggtgaaa ttgaaaacga ttctgaagtt 6300
ttggctgtca tettgacegg tgeeggtgaa aagtettteg ttgetggtge tgatatctet 6360
gaaatgaagg aaatgaacac cattgaaggt agaaagttcg gtatcttagg taacaaggtt 6420
ttcagaagat tggaattgtt ggaaaagcca gtcattgetg ctgtcaacgg ttfcgctttg 6480
ggtggtggtt gtgaaattge catgtectgt gacatcagaa ttgettette taacgetegt 6540
ttcggtcaac cagaagtcgg tctaggtatc actccaggtt tcggtggtac tcaaagatta 6600
tccagattgg ttggtatggg tatggccaag caattgatct tcaccgctca aaacatcaag 6660
gctgacgaag ctttgagaat tggtttagtc aacaaggttg ttgaaccatc tgaattgatg 6720
aacactgcca aggaaattge taacaagatc gtctccaacg ctccagttge tgtcaaattg 6780
tccaagcaag ccatcaacag aggtatgcaa tgtgatatcg acaccgcttt ggectttgaa 6840
tctgaagcett tcggtgaatg tttctccact gaagaccaaa aggatgcetat gaccgcttte 6900.

atégaaaaga gaaagattga aggtttcaag aacaggtgat gagcceggge gegaatttet 6960
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tatgatttat gatttttatt attaaataag ttataaaaaq'aataagtgta tacaaatttt 7020
aaagtgactc ttaggtttta aaacgaaaat tcttattctt gagtaactct ttcctgtagg 7080
tcaggttgct ttctcaggta tagcatgagg tcgetcttat tgaccécacc tctaccggca 7140
tgccgagcaa atgectgeaa atcgeteccee atttcacccea attgtagata tgetaactce 7200
agcaatgagt tgatgaatct cggtgtgtat tttatgtcct cagaggacaa cacctgttgt 7260
aatcgttctt ccacacggat ccacagecta gecttcagtt gggcetctatc ttcatcgtca 7320
ttcattgcat ctactagccc cttacctgag cttcaagécg ttatatcgct tttatgtatc 7380
atgatcttat cttgagatat gaatacataa atatatttac tcaagtgtat acgtgcatgc 7440
tttttttacg gtttaaacat ttaaatgggc cgctctagag gatccceggg taccgagete 7500
gggeccageg ctactagttc cggtaatttg aaaacaaacc cggtctcgaa gcggagatcc. 7560
ggcgataatt accgcagaaa taaacccata cacgagacgt agaaccagec gecacatggee 7620
ggagaaactc ctgcgagaat ttcgtaaact cgegegeatt geatctgtat ttectaatge 7680
ggceacttcca ggeetcgaga cetctgacat gettttgaca ggaatagaca tttt.cagaat 7740
gttatccata tgc.ctttcgg gtttttttee ttecttttee atcatgaaaa atctctcgag 7800
accgtttatc cattgctttt ttgttgtctt tttccctcgt tcacagaaag tctgaagaag 7860
ctatagtaga actatgagct ttttttgttt ctgttttect tttettettt titacctetg 7920

tggaaattgt tactctcaca ctctttagtt cgtttgtttg ttttgtttat tccaattatg 7980
accggtgécg aaacgtggtc gatggtgggf accgcttatg ctceccteca tfagtttéga 8040
ttatataaaa aggccaaata ttgtattatt ttcaaatgtc ctatcattat cgtctaacat 8100
ctaatttctc ttaaattttt tctetttctt tcctataaca ccaatagtga aaatcttttt 8160
ttcttctata tctacaaaaa cttttttt ctatcaacct cgttgataaa teeeteettt 8220
aacaatcgtt aataattaat taattggaaa ataaccattt tttctctett ttatacacac 8280
attcaaaaga aagaaaaaaa atatacccca gctagttaga gaaaétcatt gaaaagaata 8340

agaagataag aaagatttaa ttatcaaaca atatcaatat gcctcaatce tgggaagaac 8400
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tggcegetga taagegegee cgectegeaa aaaccatcec tgatgaatgg aaagtccaga 8460
cgctgectge ggaagacagce gttattgatt tcccaaagaa atcggggatc ctttcagagg 8520
ccgaactgaa gatcacagag gectcegetg cagatcttgt gtccaagetg geggeeggag 8580
agttgacctc ggtggaagtt acgctagcat tctgtaaacg ggeageaatc gecccageagt 8640
taacaaactg cgcccacgag ttettcectg acgecgcetct cgegeaggea agggaactcg 8700
atgaatacta cgcaaagcac aagagacccg ttggtccact ccatggecte cecatctetc 8760
tcaaagacca gettcgagtc aagggctacg aaacatcaat gggctacatc tcatggctaa 8820
acaagtacga cgaaggggac tcggttctga caaccatgct ccgcaaagece ggtgeegtet 8880
tctacgtcaa gacctctgtc ccgecagacce tgatggtctg cgagacagte aacaacatca 8940
tegggegeac cgtcaaccea égcaacaaga abtggtcgtg cggeggcagt tetggtggtg 9000
agggtgcgat cgttgggatt cgtggtggcg tcatcggtgt aggaacggat atcggtgget 9060
cgattcgagt gceggeegeg ttcaacttcce tgtacggtet aaggeegagt catgggegge 9120
tgccgtatge vaaagatggég aacagcatgg agggtcagga gacggtgeac agegttgtcg 9180
ggccgattac geactctgtt gaggacctee gectettcac caaatcegte cteggtcagg 9240
agccatggaa atacgactcc aaggtcatcc ccatgecctg gegecagtce gagtcggaca 9300
ttattgccte caagatcaag aacggegggc tcaatatcgg ctactacaac ttcgacggea 9360
atgtccttce acaccctect atcctgegeg gegtggaaac caccgtegee geactcgeca 9420
aagccggtca caccgtgacc ccgtggacge catacaagea cgatttcgge cacgatctca 9480
tctcccatat ctacgegget gacggeageg ccgacgtaat gegegatate agtgecatceg 9540
gegageeggce gattccaaat atcaaagacc tactgaacce gaacatcaaa getgttaaca 9600
tgaacgagct ctgggacacg catctccaga agtggaatta ccagatggag taccttgaga 9660
aatggcggga ggctgaagaa aaggecggga aggaactgga cgecatcate gegeegatta 9720
cgectacege tgeggtacgg catgaccagt tecggtacta tgggtatgcc tctgtgatca 9780

acctgetgga tttcacgagce gtggttgttc cggttacctt tgeggataag aacatcgata 9840
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agaagaatga gagtttcaag gcggttagtg agcttgatge cctcgtgeag gaagagtatg '9900
atccggaggc gtaccatggg gecaccggttg cagtgeaggt tatcggacgg agactcagtg 9960
aagagaggac gttggcgatt gcagaggaag tggggaagtt getgggaaat gtggtgactc 10020
c.ataggtcga gaatttatac ttagataagt atgtacttac aggtatattt ctatgagata 10080
ctgatgtata catgcatgat aatatttaaa cggttattag tgccgattgt cttgtgegat 10140
aatgacgttc ctatcaaagc aatacactta ccacctatta catgggcecaa gaaaatattt 10200
tcgaacttgt ttagaatatt agcacagagt atatgétgat atccgttaga ttatgcatga 10260
ttcattccta caactttttc gtagcataag gattaattac ttggatgeca ataaaaaaaa 10320
aaaacatcga gaaaatttca gcatgctéag aaacéattgc agtgtatcaa agtaaaaaaa >10380
agattttcgc tacatgttce ttttgaagaa agaaaatcat ggaacattag atttacaaaa 10440
atttaaccac cgctgattaa cgattagacc gttaagcgea caacaggtta ttagtacaga 10500
gaaagcattc tgtggtgttg ccecggactt tettttgega cataggtaaa tegaatacca 10560
tcatactatc ttttccaatg actccctaaa gaaagactct tettcgatgt tgtatacgtt 10620
ggagcatagg gcaagaattg tggcttgaga tgaattcact ggeegtegtt ttacaacgtc 10680
gtgactggga aaaccctgge gttacccaac ttaatcgect tgcagca.cat cccccttteg 10740
ccagctggceg taatagegaa gaggcccgca ccgatcgcecc ttcccaacag ttgcgcagc;: 10800
tgaatggcga atggegectg atgeggtatt ttctecttac geatetgtge ggtatttcac 10860
accgcatatg gtgcactctc agtacaatct getctgatge cgeatagtta agecageece 10920

" gacacccgec aacaccegcet gacgegeect gacgggcettg tetgetceeg geatcegett 10980
acagacaagc tgtgaccgtc tccgggaget geatgtgtca gaggttttca ccgtcatcac 11040
Ccgaaacgcge gagacgaaag ggectegtga gacgcctatt tttataggtt aatgtcatga 11100
téataatggt ttcttagacg tcaggtggcea cttttcgggg aaatgtgege ggaaccecta 11160
ttrgtttatt tttctaaata cattcaaata tgtatceget catgagacaa taaccctgat 11220

aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttc cgtgtcgece 11280
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ttattcectt ttitgeggea ttttgectte ctgtttttge tcacccagaa acgetggtga 11340
aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa ctggatctca 11400
acagcggtaa gatccttgag agttttcgee ccgaag;‘lacg ttttccaatg atgagcactt 11460
ttaaagttct gctatgtggce geggtattat cccgtattga cgecgggeaa gageaacteg 11520
gtcgeegcat acactattct cagaatgact tggttgag'ta ctcaccagtc acagaaaagc 11580
atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc atgagtgata 11640
acactgcggc caacttactt ctgacaacga tcggaggacce gaaggagceta accgettttt 11700
tgcacaacat gggggatcat gtaactcgee ttgategttg ggaaccggag ctgaatgaag 11760
ccataccaaa cgacgagcgt gacaccacga tgectgtage aatggcaaca acgttgegea 11820
aactattaac tggcgaacta cttactctag cttcccggea acaattaata gactggatgg 11880
aggcggataa agttgcagga ccacttctge getcggecct teceggetgge tggtttattg 11940
ctgataaatc tggagccggt gagegtgggt ctecgeggtat cattgeagea ctggggecag 12000
atggtaagcc ctccegtatce gtagttatct acacgacggg gagtcaggcea actatggatg 12060
aacgaaatag acagatcgct gagataggtg cctcactgat taagéattgg taactgtcag 12120
accaagttta ctcatatata ctttagattg atttaaaa;ct tcatttttaa tttaaaagga 12180
tctaggtgaa gatccttt.tt gataatctca tgaccaaaat cccttaacgt gagttttegt 12240 -
tccactgage gtcagaccee gtagaaaaga tcaaaggatc ticttgagat cettttttte 12300
tgcgegtaat ctgetgettg caaacaaaaa aaccaccget accageggtg gettgtttge 12360
cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga gegeagatac .12420
caaatactgt ccttctﬁgtg tagccgtagt taggccacca cttcaagaac tctgtagcac 12480
cgcctacata cctegetetg ctaatectgt tacpagtggc tgetgecagt ggegataagt 12540
cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggegeag cggteggget 12600
gaacgggggg ttcgtgeaca cageccaget tggagegaac gacctacace gaactgagat 12660

acctacagceg tgagctat.ga gaaagcgecea cgettccega agggagaaag geggacaggt 12720
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atccggtaag cggcagggtc ggaacaggag agcgeacgag ggagettcca gggggaaacg 12780
cctggtatct ttatagtcct gtcgggtttc gecacctetg acttgagegt cgatttttgt 12840
gatgctcgtic aggggggcgg agectatgga aaaacgecag caacgeggec tttttacggt 12900
tcctggectt ttgetggect tttgetcaca tgttetttee tgegttatce cctgatfctg 12960
tggataaccg tattaccgcc tttgagtgag ctgataccge tcgeecgeage cgaacgaccg 13020
agcgceagega gtcagtgage gaggaagegg aagagegeee aatacgcaaa ccgeetetee 13080
ccgegegttg geegatteat taatgeaget ggeacgacag gtttcecgac tggaaagegg 13140 -
gcagtgageg caacgcaatt aatgtgagtt agctcactca ttaggeacce caggetttac 13200
actttatgct tccggcetegt atgttgtgtg gaattgtgag cggataacaa tttcacacag 13260
gaaacagcta tg.accatgat tacgcc 13286

<210> 20

<211> 16359

<212> DNA

<213> Artificial sequence

<220>
<223> pBOL36

<400> 20 :
aagcttgcat gectgeaggt cgacggegeg ccgggeccgt ttaaacaatg gecaaactgag 60

cacaacaata ccagtccgga tcaactggcea ccatctetce cgtagtctca tctaaftttt 120
cttccggatg aggttccaga tataccgcaa cacctttatt atggtttcee tgagggaata 180
atagaatgtc ccattcgaaa tcacécaattc taaacctggg cgaattgtat ttcgggtttg 240
ttaactcgtt ccagtcagga atgttccacg tgaagctatc ttccagcaaa gtetccactt 300
cttcatcaaa ttgtgggaga atactcccaa tgctcttatc tatgggactt ccgggaaaca 360
cagtaccgat acttcccaat tcgtettcag agetcattgt ttgtttgaag agactaatca 420
aagaatcgtt ttctcaaaaa aattaatatc ttaactgata gtttgatcaa aggggcaaaa 480

cgtaggggca aacaaacgga aaaatcgttt ctcaaatttt ctgatgccaa gaactctaac 540
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cagtcttatc taaaaattgc cttatgatcc gtctctcegg ttacagectg tgtaactgat 600
taatcctgcec tttctaatca ccattctaat gttttaatta agggattitg tcttcattaa 660
cggctttcge tcataaaaat gttatgacgt tttgccegea ggegggaaac catccactte 720
acgagactga tctectetge cggaacaccg ggeatctcca acttataagt tggagaaata 780
agagaatttc agattgagag aatgaaaaaa aaaaaaaaaa aaaaggcaga ggagagcata 840
gaaatggggt tcactttttg gtaaagctat agcatgccta tcacatataa atagagtgcc 900
agtagcgact tttttcacac tcgaaatact cttactactg ctctettgtt gtttttatca 960
cttcttgttt cttcttggta aatagaatat caagctacaa aaagcataca atcaactatc 1020
aactattaac tatatcgtaa tacacaggcc ggccaaaatg aaggccaaat caaggcggga 1080
agggacaacc aggacgtaaa gggtagcctc cccataacat aaactcaata aaatatatag 1140
tcttcaactt gaaaaaggaa caagctcatg caaagaggtg gtacccgeac gecgaaatge 1200
atgcaagtaa cctattcaaa gtaatatctc atacatgttt catgagggta acaacatgcg 1260
actgggtgag catatgttcc gctgatgtga tgtgcaagat aaacaagcaa gacagaaact 1320
aacttcttct tcatgtaata aacacacccc gegtttattt acctatcttt aaacttcaac 1380
accttatatc ataactaata tttcttgaga taagcacact geacceatac cttccttaaa 1440
aacgtagctt ccagtttttg gtggttctgg cttecttece gattcegeee getaaacgea 1500

| taattttgtt gcctggtggc atttgcaaaa tgcataacct atgcatttaa aagattatgt 1560
atgctcttct gacttttcgt gtgatgaggc tcgtggaaaa aatgaataat ttatgaattt 1620
gagaacaatt ttgtgttgtt acggtatttt actatggaat aatcaatcaa ttgaggattt 1680
tatgcaaata tcgtttgaat atttttccga ccctttgagt acttttcttc ataattgcat 1740
aatattgtcc getgeeegtt tttetgttag acggtgtctt gatctacttg ctatcgttca 1800
acaccacctt attttctaac tatttttttt ttagctcatt tgaatcagct tatggtgatg 1860
gcacattttt gcataaacct agetgtecte gttgaacata ggaaaaaaaa atatataaac 1920

aaggctcttt cactctcctt ggaatcagat ttgggtttgt teectttatt ttcatatttc 1980
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ttgtcatatt cttttctcaa ttattatctt ctactcataa cctcacgcaa aataacacag 2040
tcaaatcaat caaaatggac ttcaacttga ccagagaaca agaattggtc agacaaatgg 2100
ttagagaatt tgctgaaaac gaagttaagc caattgetgce tgaaatcgat gaaactgaaa 2160
gattcccaat ggaaaacgtc aagaagatgg gtcaatacgg tatgatgggt attccattct 2220
ctaaggaata cggtggtgc.t ggtggtgacg tcttgtctta catcattget gtcgaagaat 2280
tgtccaaggt ttgtggtacc actggtgtca tcttatctge tcacacttcet ctatgtgeet 2340
ccttgatcaa cgaacacggt actgaagaac aaaagcaaaa gtacttggtt ccattggeca 2400
agggtgaaaa gattggtgcc tacggtttga ctgaaccaaa cgetggtact gactetggtg 2460
ctcaacaaac tgttgcegtt ttggaaggtg accactacgt catcaacggt tccaagatct 2520
tcatcaccaa cggtggtgtt getgacacct ttgtcatctt cgetatgace gatcgtacca 2580
agggtaccaa gggtatctct getttcatta ttgaaaaggg tttcaagggt ttctccatcg 2640
gtaaggtcga acaaaagttg ggtatcagag cttcctctac cactgaattg gttttcgaag 2700
acatgattgt tccagttgaa aacatgatcg gtaaggaagg taagggtttc ccaattgcca 2760
tgaagactit agatggtggt agaattggta ttgctgetea agetitgggt attgetgaag 2820
gtgccttcaa cgaagetaga gettacatga aggaaagaaa geaattcggt agatctttgg 2880
acaaattcca aggtttggct tggatgatgg ctgacatgga cgttgccate gaatctgetc 2940
gttacttggt ctacaaggct gettacttga agcaagcetgg tttgeccatac accgtegatg 3000
ctgccagage taagttgeac getgecaacg ttgecatgga tgtcéccacc aaggctgtcc 3060
aattattcgg tggttacggt tacaccaagg actacccagt tgaaagaatg atgagagatg 3120
ctaagatcac tgaaatctac gaaggtactt ctgaagttca aaagttggtt atctccggta 3180
agatcttcag ataggcccgg gcataaagcea atcttgatga ggataatgat ttttttttga 3240
atatacataa atactaccgt ttttctgcta gattttgtga agacgtaaat aagtacatat 3300
tactttttaa gccaagacaa gattaagcat taactttacc cttttctctt ctaagtttca 3360

atactagtta tcactgttta aaagttatgg cgagaacgtc ggcggttaaa atatattacc 3420
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ctgaacgtgg tgaattgaag ttctaggatg gtttaaagat ttttcctttt tgggaaataa 3480
gtaaacaata tattgctgec tttgcaaaac geacatacce acaatatgtg actattggca 3540
aagaacgcat tatcctttga agaggtggat actgatacta agagagtctc tattccgget 3600
céacttttag tccagagatt acttgtcttc ttacgtatca gaacaagaaa geatttccaa 3660
agtaattgca tttgccéttg agcagtatat atatactaag aagtttaaac atttaaacgg 3720
ccggectaga aagcatacta tactattcga cacttccttt caatcctgga attaacagtc 3780
acttttaaaa aagacatcta ccgtgaaggt gecgtagagt atcgegttac catatcgeca 3840
aaaactgata tacgccgegg aaaccaggcea aacaattgaa aagaaaaatt ttgaggaact 3900
ctctgeatcg aagecgtcta gagttaccaé tagtcagatg ccgegggeac ttgagcacct 3960
catgcacagc aataacacaa cacaatggtt agtagcaacc tgaattcggt cattgatgca 4020
tgeatgtgee gtgaageggg acaaccagaa aagtegteta taaatgeegg cacgtgegat 4080
catcgtggeg gggttttaag agtgcatatc acaaattgtc geattaccge ggaaccgeca 4140
gatattcatt acttgacgca aaagcgtttg aaataatgac gaaaaagaag gaagaaaaaa 4200
aaagaaaaat accgcticta ggegggttat ctactgatce gagettecac taggatagea 4260
cccaaacacc tgceatatttg gacgaccttt acttacacca ccaaaaacca ctttcgecte 4320
tcecegeecct gataacgtee actaattgag cgattacctg ageggtecte tittgtitge 4380
agcatgagac ttgcatactg caaatcgtaa gtagcaacgt ctcaaggtca aaactgtatg 4440 .
gaaaccttgt cacctcactt aattctagct agectacect geaagtcaag aggtetecgt 4500
gattcctage cacctcaagg tatgcctcte cccggaaact gtggectttt ctggeacaca 4560
tgatctccac gatttcaaca tataaatagc ttttgataat ggcaatatta atcaaattta 4620
ttttacttct ttcttgtaac atctctcttg taatcectta ttecttctag ctatttttca 4680
taaaaaacca agcaactgct tatcaacaca caaacactaa atcaaaatgg tcgatttcga 4740
atactctatc ccaaccagaa tcttcttcgg taaggacaag atcaacgttt tgggtagaga 4800

éttgaagaaa tacggttcca aggttttgat tgtctacggt ggtggticca tcaagagaaa 4860
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cggtatctac gacaaggetg tctecatttt ggaaaagaac tctatcaaat tctacgaatt 4920
gectggtgtt gaaccaaacc caagagttac caccgtcgaa aagggtgtca agatctgteg 4980
tgaaaacggt gttgaagttg ttttggecat cggtggtggt tetgecattg actgtgecaa 5040
ggtcattgcet getgecetgtg aatacgatgg taacccatgg gacattgtct tggatggttc 5100
taagatcaag cgtgtcttac caattgcttc catcttgact atcgetgcta ctggtictga 5160
aatggacacc tgggctgtta tcaacaacat ggacactaac gaaaagttga ttgetgetca 5220
cccagatatg gccccaaagt tetctatttt ggacccaacc tacacttaca ctgttccaac 5280
caaccaaact getgetggta ctgetgatat catgtctcac atctttgaag tttacttcte 5340
caacaccaag accgcttact tgcaagacag aatggctgaa getctattaa gaaqctgtat 5400
caagtacggt ggtattgctt tggaaaagce agatgactac gaagecagag ctaécttgat 5460
gtgggcttee tetttggeta tcaacggttt attgacttac ggtaaggaca ccaactggtc 5520
cgttcatttg atggaacacg aattgtctge ttactdcgat atcactcacg gtgtcggttt 5580
ggccatcttg actccaaact ggatggaat‘a cattttgaac aacgacactg tctacaagtt 5640
cgtcgaatac ggtgttaacg tetggggtat tgacaaggaa aagaaccact acgacattge 5700
tcaccaagcc atccaaaaga ccagagacta tttcgtcaac gtfttgggtt taccatccag 5760
attaagagat gttggtattg aagaagaaaa attggatatc atggctaagg aatctgtcaa- 5820
attgaétggt ggtaccattg gtaacttgag acctgttaac gettctgaag ttttgcaaat 5880
cttcaagaaa tctgtttagg cccgggetcee tgttgaagta geatttaatc ataatttttg 5940
tcacatttta atcaacttga tttttctggt ttaatttttc taattttaat tttaattttt - 6000

ttatcaatgg gaactgatac actaaaaaga attaggagcc aacaagaata agccgcttat 6060
ttcctactag agtttgcetta aaatttcatc tcgaattgte attctaatat tttatccaca 6120
cacacacctt aaaattttta gattaaatgg catcaactct tagcttcaca cacacacaca 6180
caccgaagct ggttgtttta tttgatttga tataattggt ttctctggat ggtacttttt 6240

ctttcttggt tatttcctat tttaaaatat gaaacgcaca caagtcataa ttattctaat 6300
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agagcacaat tcacaacacg cacatttcaa ctttaatatt tttttagaaa cactttattt 6360
agtctaattc ttaattttta atatatataa tgcacacaca cgtttaaatg ggeeegegge 6420
ccgtttaaac ggeeggecect teecttttac agtgettcgg aaaagcacag cgttgtccaa 6480
gggaacaatt tttcttcaag ‘ttaatgcata agaaatatct ttttttatgt ttagctaagt 6540
aaaagcagct tggagtaaaa aaaaaaatga gtaaatttct cgatggatta gtttctcéca' 6600
ggtaacatag caaaaaccaa gaaaageccg cttctgaaaa ctacagttga cttgtatget 6660
aaagggccag actaatggga ggagaaaaag aaacgaatgt atatgctcat ttacactcta 6720
tatcaccata tggaggataa gttgggctga gettctgatce caatttattc tatccattag 6780
ttgctgatat gtcccaccag ccaacacttg atagtatcta ctcgecatte acttccagca 6840
gcgecagtag ggttgttgag cttagtaaaa atgtgegeac cacaagecta catgactcca 6900
cgtcacatga aaccacaccg tggggecttg ttgegctagg aataggatat gcgacgaaga 6960
cgcttetget tagtaaccac accacatttt cagggggteg atctgettge ttectttact 7020
gtcacgageg geccataate gegctttttt tttaaaagge gecgagacage aaacaggaag 7080
ctcgggtttc aaccttcgga gtggtcgeag atctggagac tggatcttta caatacagta 7140
aggcaagccea ceatctgctt cttaggtgea tgegacggta tecacgtgea gaacaacata 7200
gtctgaagaa ggggeggage agcatgttca ttctctgtag cagtaagage ttggtgataa 7260
tgaccaaaac tggagtctcg a;atcatata aatagacaat atattttcac acaatgagat 7320
ttgtagtaca gttctattct ctctcttgea taaataagaa attcatcaag aacttggttt 7380
gatatttcac caacacacac aaaaaacagt acttcactaa atttacacac aaaacaaaat 7440
gaaggttacc aaccaaaagg aattgaagca aaagttgaac gaattgagag aagctcaaaa 7500
gaagttcgct acctacactc aagaacaagt tgacaagatc ttcaagcaat gtgccattge 7560
tgctgecaag gaacgtatca acttggecaa gttggetgtc gaagaaaccg gtattggtft 7620

ggttgaagac aagatcatca agaaccactt cgetgetgaa tacatctaca acaagtacaa 7680

gaacgaaaag acctgtggta tcatcgacca cgatgactct ttgggtatca ccaaggttge 7740
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tgaaccaatc ggtattgtcg ccgecattgt cccaaccact aacccaactt ccactgecat 7800
cttcaaatct ttgatctcct tgaagaccag aaacgctate tetteteee cacacccaag 7860
agccaagaag tccaccattg ctgetgecaa attaatcttg gatgetgetg ttaaggetgg 7920
igccccaaag aacattattg gttggatcga tgaaccttcc attgaattgt ctcaagactt 7980
gatgtctgaa getgatatca tcttggetac cggtggteca tcca£ggtca aggccgetta 8040
ctettetggt aagecagcta ttggtgttgg tgetggtaac actccageta tcatcgatga 8100
atctgetgac attgacatgg ctgtetcctc cattatettg tccaagactt atgacaacgg 8160
tgtcatétgt gectetgaac aatccatctt ggttatgaac tctatctacg aaaaggtcaa 8220
ggaagaattt gttaagagag gttcctacat cttaaaccaa aatga’aat'tg ccaagatcaa 8280
ggaaaccatg ttcaagaacg gtgccatcaa cgetgacatt gtcggtaaat ctgettacat 8340
cattgccaag atggqtggta ttgaagttcc acaaaccact aagattttga tcggtgaagt 8400
tcaatctgt-c gaaaagtctg aattattctc tcacgaaaag ttgtctccag tettggetat 8460
gtacaaggtc aaggatttcg acgaagcttt gaagaaggct caaagattaa ttgaattagg 8520
tggttctggt cacacctctt ctctatacat tgactctcaa aacaacaagg acaaggtcaa 8580
ggaattcggt ctagctatga agacttccag aactttcatc aacatgcecat cttctcaagg 8640
‘tgcttctggt gatttgtaca actttgccat tgctccatct ttcactttag gtigtggtac 8700
ctggggtggt aactctgttt ctcaaaacgt tgaaccaaag catttgctaa acatcaagtc 8760
cgttgctgaa agaagagaaa acatgttgtg gttcaaggtt ccacaaaaga tctacttcaa 8820
atacggttgt ttéagatttg ctttgaagga attgaaagat atgaacaaga agcgtgcttt .8880
catcgttact gacaaggatt tgttcaaatt gggttacgtt aacaagatca ctaaggtttt 8940
ggatgaaatt gatatcaagt actccatctt cactgatatc aaatctgacc caaccattga 9000
ctccgtcaag aagggtgeta aggaaatgtt gaacttcgaa ccagatacca ttatctécat 9060
tggtggtggt tetccaatgg atgetgecaa ggttatgeat ttgttgtacg aatacccaga 9120

agctgaaatc gaaaacttgg ccatcaactt catggacatc agaaagagaa tctgtaactt 9180
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cccaaagttg ggtaccaagg ccatttctgt tgecattcca accaccgetg gtaceggttc 9240
tgaagctact ccatttgcig tcatcaccaa cgacgaaacc ggtatgaagt acccattgac 9300
ctcttacgaa ttgactccaa acatggcecat cattgacact gaattgatgt tgaacatgec 9360
aagaaagttg actgctgcta ccggtattga cgctttagtc cacgctatcg aagcettacgt 9420
ctcegttatg gecactgact acactgacga attggetttg agagctatca agatgatctt 9480
caagtacttg ccaagagctt acaagaacgg tactaacgat atcgaagctc gtgaaaagat 9540
ggctcacgct tccaacattg ctggtatgge fttcgctaac getttettgg gtgtttgtca 9600
ctccatggec cacaagttgg gtgctatgea ccacgttcct cacggtattg cttgtgetgt 9660
tttgattgaa gaagtcatca agtacaacgc tactgactgt ccaaccaagc aaactgettt 9720
cccacaatac aagtctccaa acgccaagag aaagtacgcet gaaattgetg aatacttgaa 9780
cttgaaaggt acttctgaca ctgaaaaggt cactgcttta atcgaagcta tctccaagtt 9840
gaagattgac ttatctattc ctcaaaacat ctctgetget ggtattaaca agaaggactt 9900
ctacaacact ttagacaaga tgtccgaatt ggctttcgat gaccaatgta ccaccgctaa 996Q
cccaagatac ccattgatct ctgaattgaa ggatatctac atcaagtect tttaagececg 10020
ggegeggatce tettatgtct ttacgattta tagttttcat tatcaagtat gectatatta 10080
gtatatagca tctttagatg acagtgttcg aagtttcacg aataaaagat aatattctac 10140
tttttgctee caccgegttt getageacga gtgaacacca teectegecet gtgagttgta 10200
cccattcetce taaactgtag acatggtage ttcagcagtg ttcgttatgt acggeatcet 10260
ccaacaaaca gtcggttata gtttgtcctg ctectetgaa tegtcteect cgatatttet 10320
cattttcctt cgeatgecag cattgaaatg atcgaagttc aatgatgaaa cggtaattct 10380
tctgtc-attt actcatctca tctcatcaag ttatataatt ctataéggat gtaatttttc 10440
acttttcgtc ttgacgtcca ccctataatt tcaattattg aaccctcaca aatgatgcac 10500
tgcaatgtac acaccctcat atagtttaaa catttaaatg ggecgcetcta gaggatccece 10560

gggtaccgag ctcgggecca gegcetactag ttccggtaat ttgaaaacaa acccggtete 10620
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gaagcggaga tccggégata attaccgcag aaataaaccc atacacgaga cgtagaacca 10680
geegeacatg gecggagaaa ctectgegag aatttcgtaa actcgegege attgeatetg 10740
tatttcctaa tgeggeactt ccaggectcg agacctctga catgcttttg acaggaatag 10800
acattttcag aatgttatcc atatgccttt cgggtttttt tccttecttt tccatcatga 10860
aaaatctctc gagaccgttt atccattgcet tttttgttgt ctetttcect cgttcacaga 10920
aagtctgaég_ aagctatagt agaactatga gctttttttg tttctgtttt cctetetttt 10980

ttttttacct ctgtggaaat tgttactcte acactcttta gttegtitgt ttgttttgtt 11040

tattccaatt atgaccggtg acgaaacgtg gtcgatggtg ggtaccgcett atgetecect 11100
ccattagttt cgattatata aaaaggccaa atattgtatt attttcaaat gtcctatcat 11160
tatcgtctaa catctaattt ctcttaéatt ttttctttt ctttcctata acaccaatag 11220
tgaaaatctt tttttcttct atatctacaa aaactttttt tttctatcaa cctegttgat 11280

aaattttttc tttaacaatc gttaataatt aattaattgg aaaataacca ttttttctct 11340
cttttataca cacattcaaa agaaagaaaa aaaatatacc ccagctagtt aaagaaaatc 11400
aftgaaaaga ataagaagat aagaaagatt taattatcaa acaatatcaa tatgcctcaa 11460
tcctgggaag aactggecge tgataagege geccgecteg caaaaaccat cectgatgaa 11520
tggaaagtcc agacgcetgee tgeggaagac agegttattg atttcccaaa gaaatcgggg 11580
atcctttcag aggccgaact gaagatcaca gaggcectceg ctgeagatct tgtgtccaag 11640
ctggcggccg gagagttgac ctcggtggaa gttacgctag cattctgtaa acgggcagea 11700
atcgcccage agttaacaaa ctgegeccac gagttcttee ctgacgeege tetegegeag 11760
gcaagggaac tcgatgaata ctacgcaaag cacaagagac ccgttggtee actccatgge 11820
ctceccatct ctctcaaaga ccagettcga gtcaagggct acgaaacate aatgggetac 11880
atctcatggc taaacaagta cgacgaaggg gactcggttc tgacaaccat gctccgcaaa 11940
geeggtgeeg tettctacgt caagacctet gtecegeaga cectgatggt ctgegagaca 12000

gtcaacaaca tcatcgggeg caccgtcaac' ccacgcaaca agaactggtc gtgeggegge 12060
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agttctggtg gtgagggtge gatcgttggg attcgtggtg gegtcatcgg tgtaggaacg 12120
gatatcggtg getcgatteg agtgccggcc gcgttcaact tectgtacgg tctaaggeeg 12180
agtcatgggc ggetgecgta tgcaaagatg gecgaacagea tggagggtca ggagaeggtg 12240
cacagcgttg tcgggecegat tacgeactet gttgaggacc tecgectcett caccaaatce 12300
gtccteggte aggagecatg gaaatacgac tccaaggtca tceccatgece ctggegecag 12360
tccgagtcgg acattattge ctccaagatc aagaacggeg ggctcaatat cggetactac 12420
aacttcgacg gcaatgtcct tccacaqcct cctatcetge gcggcgtgga aaccaccgtc 12480
gccgeactcg ccaaagecgg tcacaécgtg acccegtgga cgecatacaa geacgattte 12540
ggccacgatc tcatctecca tatctacgeg getgacggea gegecgacgt aatgegegat 12600
atcagtgcat ccggegagec ggegattcca aatatcaaag acctactgaa cccgaacatc 12660
aaagctgtta acatgaacga getctgggac acgcatctec agaagtggaa ttaccagatg 12720
gagtaccttg agaaatggcg ggaggctgaa gaaaaggeeg ggaaggaact ggacgecatc 12780
atcgecgcecega ttacgectac cgetgeggta cggeatgacc agttccggta ctatgggtat 12840
geetetgtga tcaacctget ggatttcacg agegtggttg tteeggttac ctttgeggat 12900
aagaacatcg ataagaagaa tgagagtttc aaggcggtta gtgagcttga tgeectegtg 12960
caggaagagt atgatccgga ggegtaccat ggggcaccgg ttgcagtgea ggttatcgga 13020
cggagactca gtgaagagag gacgttggeg attgcagagg aagtgéggaa gttgctggga 13080
aatgtggtga ctccataggt cgagaattta tacttagata agtatgtact tacaggtata 13140 |
tttctatgag atactgatgt atacatgcat gataatattt aaacggttat tagtgccgat 13200
tgtettgtge gataatgaég ttcctatcaa agcaatacac ttaccaccta ttacatggge 13260
caagaaaata ttttcgaact tgtttagaat attagcacag agtatatgat gatatccgtt 13320
agattatgca tgattcattc ctacaacttt ttcgtagcat aaggattaat tacttggatg 13380
ccaataaaaa aaaaaaacat cgagaaaatt tcagcatgct cagaaacaat tgcagtgtat 13440

caaagtaaaa aaaagatttt cgctacatgt tccttttgaa gaaagaaaat catggaacat 13500
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tagatttaca aaaatttaac caccgctgat taacgattag accgttaagc gcacaacagg 13560
ttattagtac agagaaagca ttctgtggtg ttgcceecgga cttecttttg cgacataggt 13620
aaatcgaata ccatcatact atcttttcca atgactccct aaagaaagac tettcttcga 13680
tgttgtatac gttggageat agggeaagaa ttgtggettg agatgaatte actggeegte 13740
gttttacaac gtcgtgactg ggaaaaccct ggegttacce aacttaatcg cettgcagea 13800
catccecectt tegecagetg gegtaatage gaagaggece geaccgateg cecttcccaa 13860
cagttgcgea gectgaatgg cgaatggege ctgatgeggt attttetect tacgeatetg 13920
tgcggtattt cacaccgeat atggtgcact ctcagtacaa tctgetctga tgecgeatag 13980
| ttaagécagc ccecgacaccee gecaacacce getgacgege cetgacgggc ttgtetgete 14040
ccggeatccg cttacagaca agetgtgace gtctccggga getgcatgtg tcagaggttt 14100
tcaccgtcat caccg.aaacg cgcgagacga aagggectceg tgatacgect atttttatag 14160
. gttaatgtca tgataataat ggtttcttag acgtcaggtg gcacttttcg gggaaatgtg 14220
cgcggaacce ctatttgttt atttttctaa atacattcaa atatgtatcc getcatgaga 14280
caataaccct gataaatgct tcaataatat tgaaaaagga agagtatgag tattcaacat 14340
ttcegtgteg cecttattee cttttttgeg gcéttttgcc ttcetgtttt tgctcéccca 14400
gaaacgctgg tgaaagtaaa agatgctgaa gatcagttgg gtgcacgagt gggttacate _14460
gaactggatc tcaacagegg taagatcctt gagagttttc gccccgaaga acgttttcca 14520
atgatgagca cttttaaagt tctgctatgt ggcgeggtat tatccegtat tgacgeeggg 14580
caagagcaac tcggtcgeeg cataca'ctat tctcagaatg acttggttga gtactcacca 14640
gtcacagaaa agcatcttac ggatggcatg acagtaagag aattatgcag tgctgecata 14700
accatgagtg ataacactgc ggccaactta cttctgacaa cgatcggagg accgaaggag 14760
ctaaccgctt ttttgcacaa catgggggat catgtaactc gecttgateg ttgggaaccg 14820
gagctgaatg aagccatacc aaacgacgag cgtgacacca cgatgectgt agcaatggea 14880

acaacgttgc gcaaactatt aactggcgaa ctacttacte tagetteceg geaacaatta 14940
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atagactgga tggaggcgga taaagttgca ggaccacttc tgégctcggc ccttcegget 15000
ggctggttta ttgetgataa atctggagee ggtgagegtg ggtetcgegg tatcattgea 15060
geactggggc cagatggtaa geectecegt atcgtagtta tctacacgac ggggagtcag 15120
gcaactatgg atgéacgaaa tagacagatc gctgagatag gtgcctcact gattaagcat 15180
tggtaactgt.cagaccaagt ttactcatat atactttaga ttgatttaaa acttcatttt 15240
taatttaaaa ggatctaggt gaagatcctt'tttgataatc tcatgaccaa aatcccttaa 15300
cgtgagtttt cgttccactg agegtcagac cccgtagaaa agatcaaagg atcttcttga 15360
gatccttttt ttctgegegt aatctgetge ttgcaaacaa aaaaaccace getaccageg 15420
gtggtttgtt tgccggatca agagetacca actctttttc cgaaggtaac tggettcage 15480
agagcgcaga taccaaatac tgtccttcta gtgtageegt agttaggeca ccacttcaag 15540
aactctgtag caccgcctac atacctcgct ctgetaatee tgttaccagt ggetgetgee 15600
agtggcgata agtcgtgtct taccgggttg gactcaagac gatagttace ggataaggeg 15660
cageggtegg getgaacggg gggttcgtge acacagecca gettggageg aacgacctac 15720
accgaactga gatacctaca gcgtgagcta tgagaaagcg ccacgcettce cgaagggaga 15780 .
aaggcggaca ggtatccggt aageggeagg gtcggaacag gagagegeac gagggagctt 15840
ccagggggaa acgcctggta tctttatagt cctgtcgggt ttecgecacct ctgacttgag 15900
cgtcgatttt tgtgatgctc gtcagggggg cggagectat ggaaaaacgce cagcaacgeg 15960
gectttttac ggttectgge cttttgetgg cettttgete acatgttett teetgegtta 16020
tccectgatt ctgtggataa cegtattace gectttgagt gagctgataé cgctcgeege 16080
agccgaacga ccgagegeag cgagtcagfg agcgaggaag cggaagagcg cccaatacge 16140
aaaccgcctc tcceegegeg ttggécgatt cattaatgca getggcacga caggttteccc 16200
gactggaaag cgggeagtga gcgecaacgea attaatgtga gttagetcac tcattaggea 16260
ccccaggctt tacactttat gettcegget cgtatgttgt gtggaattgt gageggataa 16320

caatttcaca caggaaacag ctatgaccat gattacgcc 16359
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<210> 21

<211> 8684

<212> DNA

<213> Artificial sequence

<220>
<223> pBOL113

<400> 21
tcgegegttt cggtgatgac ggtgaaaacce tctgacacat gecagetceeg gagacggtca 60

cagcttgtct gtaagecggat gecegggagea gacaageccg tcagggegeg tcagegggtg 120
ttggcgggty tcggggctgg cttaactatg cggeatcaga geagattgta ctgagagtge 180
accataccac agcttttcaa ttcaattcat catttttttt ttattctttt tettgatttc 240

ggtttctttg aaatttttet gattcggtaa tctccgaaca gaaggaagaa cgaaggaagg 300
agcacagact tagattggta tatatacgca tatgtagtgt tgaagaaaca tgaaattgcc 360
cagtattctt aacccaactg cacagaacaa aaacctgcag gaaacgaaga taaatcatgt 420
cgaaagctac atataaggaa cgtgetgcta ctcatcctag tectgttget gccaagetat 480
ttaatatcat gcacgaaaag caaacaaact tgtgtgcttc attggatgtt cgtaccacca 540
aggaattact ggagttagtt gaagcattag gtcccaaaat ttgtttacta aaaacacatg 600
tggatatctt gactgatttt tccatggagg gcacagttaa gccgctaaag geattatccg 660
ccaagtacaa ttttttactc ttcgaagaca gaaaatttgc tgacattggt aatacagtca 720
aattgcagta ctctgegggt gtatacagaa tagcagaatg ggcagacatt acgaatgcac 780
acggtgtggt gggcccaggt attgttageg gtttgaagea ggeggeagaa gaagtaacaa 840
aggaacctag aggccttttg atgttagcag aattgtcatg caagggctcc ctatctactg 900
gagaatatac taagggtact gttgacattg cgaagagcga caaagatttt gttatcgget 960
ttattgctca aagagacatg ggtggaagag atgaaggtta cgattggttg attatgacac 1020
ccggtgtggg tttagatgac aagggagacg cattgggtca acagtataga accgtggatg 1080

atgtggtctc tacaggatct gacattatta ttgttggaag aggactattt gcaaagggaa 1140
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gggatgctaa ggtagagggt gaacgttaca gaaaageagg ctgggaagea tatttgagaa 1200
gatgcggcca gcaaaactaa aaaactgtat tataagtaaa tgcatgtata ctaaactcac 1260
aaattagagc ttcaatttaa ttatatcagt tattacceta tgcgg;gtga aataccgcac 1320
agatgcgtaa ggagaaaata ccgcatcagg aaattgtaaa cgttaatatt ttgttaaaat 1380.
tcgegttaaa tttttgttaa atcagetcat tttttaacca ataggecgaa atcggcaaaa 1440
tcccttataa atcaaaagaa tagaccgaga tagggttgag tgttgtteca gtttggaaca 1500
agagtccact attaaagaac gtggactcca acgtcaaégg gcgaaaaacc gtctatcagg 1560
gegatggece actacgtgaa ccatcaccct aatcaagttt tttggggtcg aggtgeegta 1620
aagcactaaa tcggaaccct aaagggagcec cccgatttag agettgacgg ggaaagccgg 1680
c.gaacgtggc gagaaaggaa gggaagaaag cgaaaggage gggegetagg gegetggeaa 1740
gtgtagcggt cacgetgege gtaaccacca cacccgecge gettaatgeg cegetacagg 1800
gegegtegeg ceattegeea ttcaggetge geaactgttg ggaaggecga teggtgeggg 1860
cctetteget attacgecag ctggcgaéag ggggatgtgc tgcaaggega ttaagttggg 1920
taacgccagg gtt‘ttcccag tcacgacgtt gtaaaacgac ggccagtgag cgegegtaat 1980
acgactcact atagggcgaa ttgggtaccg ggccccccct cgaggtcgac ggtatcgata 2040
agcttgatat cgaattcctg cagecegggg gatccactag ttctagageg geccatttaa 2106

' acggecggcc ctagatcaga gggtggtaaa tgaagtgtaa tagtattcat ttttcttata 2160
aatcatccct tccgtgattt atacaaaaga agaggagaat atgctgaata cttggtatat 2220
tactctacat tatactctta tcttgacggg tattctgage atcttactca gtttcaagat 2280
cttttaatgt ccaaaaacat ttgagccgat ctaaatactt ctgtgttttcl attaatttat 2340
aaattgtact cttttaagac atggaaagta ccaacatcgg ttgaaacagt ttttcattta 2400
cttatggttt attggttttt ccagtgaatg attatttgtc gttacccttt cgtaaaagtt 2460
caaacacgtt tttaagfatt gtttagttgc tetttcgaca tatatgatta tcectgegeg 2520

gctaaagtta aggatgcaaa aaacataaga caactgaagt taatttacgt caattaagtt 2580
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ttccagggta atgatgtttt gggcttccac taattcaata agtatgtcat gaaatacgtt 2640
gtgaagagca tccagaaata atgaaaagaa acaacgaaac -tgggtcggcc tgttgtttct 2700
tttctttacc acgtgatctg cggcatttac aggaagtcge gegttttgeg cagttgttge 2760
‘aacgcagcta cggcetaacaa agectagtgg aactcgactg atgtgttagg gcctaaaact 2820
ggtggtgaca getgaagtga actattcaat ccaatcatgt catggcetgte acaaagacct 2880
tgcggaccge acgtacgaac acatacgtat gcetaatatgt gttttgatag tacccagtga 2940
tcgcagacct gcaat.ttttt tgfaggtttg gaagaatata taaaggttgc actcattcaa 3000
gatagttitt ttctegtgtg tctattcatt ttattattgt ttgtttaaat gttaaaaaaa 3060
ccaagaactt agtttcaaat taaattcatc acacaaacaa acaaaacaaa atgaacattg 3120
ttgtttgttt gaagcaagtt écagacactg ctgaagtcag aattgaccca gtcaagggta 3180
ctttaatcag agaaggtgtt ccatctatca tcaacccaga cgacaagaac getttggaag 3240
aagctttggt tttgaaggac aactacggtg ctcacgttac cgtcatttee atgggtccaé 3300
ctcaagccaa gaacgctttg gttgaagctt tggccatggg tgetgatgaa getgtcttat 3360
tgactgacag agctttcggt ggtgctgata ctttagctac ctctcacacc attgetgetg 3420
gtatcaagaa attgaaatac gatatcgtct ttgccégtcg tcaagccatc gatggtgata 3480
ccgctcaagt cggtccagaé attgctgaac atttgggtat tccacaagtc acctacgttg 3540
aaaaggttga agttgacggt gacactttga'agatcagaéa ggcettgggaa gacggttacg 3600
aagttgttga agtcaagact ccagttctat tgactgccat caaggaattg aacgttccaa 3660
gatacatgtc cgttgaaaag atéttcggtg ctttcgacaa ggaagtcaag atgtggactg 3720
ctgatgatat cgatgtcgac aaggccaact tgggtttgaa aggttctcca accaaggtca 3780
agaaatcttc taccaaggaa gtcaagggtc aaggtgaagt cattgacaéa ccagtcaagg 3840
aagctgeegce ttacgttgtt tccaagttga aggaagaaca ctacatctaa ageccgggeg 3900
gagattgata agacttttct agttgcatat cttttatatt taaatcttat ctattagtta 3960

attttttgta atttatcctt atatatagtc tggttattct aaaatatcat ttcagtatct 4020
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aaaaattccc ctcttttttc agttatatct taacaggega cagtccaaat gttgatttat 4080
cccagtccga ttcatcaggg ttgtgaagea tittgtcaat ggtcgaaatc acatcagtaa 4140
tagtgectct tacttgecte atagaattte tttetcttaa cgtcaccgtt tggtetttta 4200
tagtttcgaa atctatggtg ataccaaatg gtgttcccaa ttcatcgtta cgggegtatt 4260
ttttaccaat tgaagtattg gaatcgtcaa ttttaaagta tatctctctt ttacgtaaag 4320
cctgegagat cctcttaagt atagegggga agecatcgtt attcgatatt gtegtaacaa 4380
atactttgat cggegctatg tttaaatgtt taaacatgga cagatatgeg atgaaaacge 4440
taagtgatac tccaaatggt gaaaggtacg atgcttggaa acaatacttg gaaatcaccg 4500
gaaacaccat atgcggcgaa aagcecaatta gtgtgatact aagtgettta tcgaaaatcc 4560
gtgatgeegg tecttcagge atcaaatttc agtggectaa ttattcacag agttctcatg 4620
tgacaagtat tgatgatagt agtgtcagtt atgcttcagg ttatgttact ataggataat 4680
gatcacggct aaaacggtcg'aatgtaagca tatatctttc gattgtataa ttgttcccaa 4740
atactacagc atctcaagga aaaaaaaaca aaaacttcca aaaaaatcga atcectgagg 4800
aatctttaat acattttcaa tctatttaag ttttataaac gtgtatatga gatgtcatga 4860
gcatgaatta ttaataataa aaactaaatc attaaagtaa cttaaggagt taaagcccgg 4920
gctttaattg ttagcagect tgacttgage aatcaattct ggaacaacct tgttgacatc 4980
accgacaatg gccaaatcag caaccttcat gattggagct tcgacatctt tgttgatgge 5040
aatgatgtag tcagagtctt geataccagce caaglgttgg atggeaccag agataccaca 5100
agcaatgtac aaagttggtc tgacggtctt accggtttga ccgacttgea agtecttgtc 5160 .
aacccattcc ttttcaatgg cagctctgga agcagceaatg gtaccaccca acaaagaage 5220
taattcttcc aatttttcga agttttcctt ggaaccaaca ccacgaccac cagcaaccaa 5280
aaccttggcet tcaccgatat cagcaatgte cttggecaat ttgacaacct tggaaacett 5340
ggttctgata tcagaageag tcaatttgat ggcaaccttt tcgatcttgt catcagaaac 5400

gttagcatcg ttaactggcea atttttcaaa gacacctggt ctgacggtgg ccatttgagg 5460
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tctbgtggtca gaacagacaa tggtagcaat caagttacca ccgaaagcetg gtetggtage 5520
caacaagtca cggttttcga catcgatatc caaagaggta cagtcagcag tcaaaccagt 5580
agacaatctg gcagcaattc ttggacccaa gtctctaccg atgaaagtag caccgatgaa 5640
taagatttct ggctttcttt cgttgaccaa gtcacagata accttggegt aaccgtcagt 5700
ggagaaatga getaataatt cgttgtcage agecaaaacc ttgtcageac cgtgggacaa 5760
caagtccttg gacatctttt cagtgttgtg acccaataag acagcagtca attcaacacc 5820
éaatttttca gccatttcct tacccttace tagcaattce aaagaaacct tttgtaattc  S880

. accatctctt tgttcagcga aaacccagac acécttgtag tcagccttgt tcatgtttag 5940
ttaattatag ttcgttgacc gtatattcta aaaacaagta ctccttaaaa aaaaaccttg 6000
aagggaataa acaagtagaa tagatagaga gaaaﬁataga_aaatgcaaga gaatttatat 6060
attagaaaga gagaaagéaa aatggaaaaa aaaaaatagg aaaagccaga aatagcacta 6120
gaaggagcga caccagaaaa gaaggtgatg gaaccaattt agctatatat agttaactac 6180
cggetegatc atetctgect ccageatagt cgaagaagaa tettettttt cttgaggcft 6240
ctgtcagcaa ctegtatttt tectetcttt titggtgage ctaaaaagtt cecacgttet. 6300
cttgtacgac gcegtcacaa acaaccttat gggtaatttg tcgeggtcetg ggtgtataaa 6360
tgtgtgggtg caggecggec gtttaaacgg gecgeeacceg cggtggaget ceagettttg 6420
ttccctttag tgagggttaa ttgegegcett ggegtaatca tggtcatage tgtttectgt 6480
gtgaaattgt tatccgetca caattccaca caacatagga gecggaagea taaagtgtaa 6540
agcctggggt gectaatgag tgaggtaact cacattaa'tt gégttgcgct cactgecege 6600
tttccagtcg ggaaacctgt cgtgccaget geattaatga atcggecaac gcgcggggég 6660
aggeggtttg cgtattgggc getetteege ttcctcgcfc actgactcge tgegeteggt 6720
cgttcggetg cggegagegg tatcagetca ctcaaaggeg gtaatacggt tatccacaga 6780
atcaggggat aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg 6840

taaaaaggcc gcgftgctgg cgtttttcca taggctcege ccecctgacg ageatcacaa 6900
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aaatcgacgc tcaagtcaga ggtggegaaa cccgacagga ctataaagat accaggegtt 6960
tcceectgga ageteecteg tgegetetec tgttccgace ctgeecgetta ceggatacet 7020
gtcegecttt ctcecttegg gaagegtgge getttetcat agetcacget gtaggtatct 7080
cagttcggtg taggtcgttc getccaaget gggetgtgtg cacgaaccee cegttcagee 7140
cgaccgetge gecttatceg gtaactatcg tettgagtce aacccggtaa gacacgactt 7200
atcgccactg gcagcagceca ctggtaacag gattagcaga gegaggtatg taggeggtge 7260
tacagagttc ttgaagtggt ggcctaacta cggetacact agaaggacag tatttggtat 7320
ctgegetetg ctgaagecag ttaccttcgg aaaaagagtt ggtagetctt gatccggecaa 7380
acaaaccacc getggtageg gtggtitttt tgtttgcaag cagcagatta cgegeagaaa 7440
aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgcete agtggaacga 7500
aaactcacgt taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct 7560
tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 7620
cagttaccaa tgcttaatca gtgaggcacc tatctcageg atctgtctat ttcgttcatc 7680
 catagttgee tgactceceg tegtgtagat aactacgata cgggaggect taccatetgg 7740

' ccccagtgc't gcaatgatac cgcgagacce acgetcaceg getccagatt tatcagcaat 7800
aaaccagcca gecggaaggg ccgagegeag aagtgglect geaactttat ccgectecat 7860
ccagtctatt aattgttgce gggaagctag agtaagtagt tcgecagtta atagtttgeg 7920
caacgttgtt gccattgeta caggeatcgt ggtgtcacge tegtegtttg gtatggette 7980
attcagctce ggttcccaac gatcaaggeg agttacatga tcccccatgt tgtgcaaaaa 8040
agcggttage tccttéggtc ctccgatcgt tgtcagaagt aagttggeeg cagtgttatc 8100
actcatggtt atggcagcac tgcataattc tcttactgtc atgccatccg taagatgctt 8160
ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatge ggecgaccgag 8220
ttgctettge ccggegtcaa tacgggataa taccgegeca catagceagaa ctttaaaagt 8280

gctcatcatt ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgetgttgag 8340
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atccagttcg atgtaaccca ctcgtgeacc caactgatct tcagcatctt ttactttcac 8400
cagcgtttct gggtgagecaa aaacaggaag gcaaaatgee gcaaaaaagg gaataaggge 8460
gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa gceatttatca 8520
gggttattgt ctcatgageg gatacatatt tgaatgtatt tagaaaaata aacaaatagg 8580
ggttccgege acatttccee gaaaagtgee aéctgacgtc taagaaacca ttattatcat 8640

gacattaacc tataaaaata ggegtatcac gaggeccttt cgte 8684
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