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<160> 54 
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<210> 	1 
<211> 	1380 
<212> 	DNA 
<213> 	Dickeya zeae 

<220> 
<221> 	misc_feature 
<222> 	(1)..(1380) 
<223> 	Dickeya zeae eutE gene sequence 

<400> 	1 
atggagcatt cagttatcga accgacagtg cccatgccgc tgccagccat gtttgacgcg 60 

ccatctggaa tcttttctag cctggacgat gcagtccagg cggcaaccct ggcacaacaa 120 

cagttgtcgt ctgtggagtt acgccagcaa gttattaaag caattagagt tgcaggcgaa 180 

cgctatgcac aggttctggc ggaaatggcg gtggctgaaa caggtatggg tcgggtagtg 240 

gataaataca ttaaaaatgt ttcacaggct cgccatacac ccggcattga atgtctgagc 300 

gcggaagttc tgacaggcga caatggcctg acactgattg aaaatgcccc ttggggagtg 360 

gtggcttccg tgacgccaag cacgaaccca gccgccacag tcatcaataa tgcaatttcc 420 

atgattgcgg cagggaattc agtcgttttt gcaccgcacc catccgccaa aaatgtgtcc 480 

ttacgcacaa tatcgcttct taacaaagca attgtggcga caggtgggcc agaaaatctg 540 

ctggtatccg tcgcaaatcc caacatcgaa acagctcaac gcctgttccg ttatccaggt 600 

attggattac tcgtcgtaac aggtggtgag gcggtggtgg aagcggcgcg caaacacact 660 

gataaacgtt taattgccgc aggcgccgga aaccccccag tagtcgttga cgaaacagcg 720 

gatataccga aagccgctcg cgcaatagta aagggcgctt cgtttgacaa caatattatt 780 

tgtgccgacg agaaagtatt aatcgtggtt gatcgcgtag ccgacgcctt attagccgaa 840 

atgcaacgca acaatgctgt tttactgacg cctgaacaga cagaacgact tctgcccgct 900 

ttgctgagcg atatagatga gcaggggaag ggacgcgtga accgcgatta tgtggggagg 960 

gatgccgcta aactagcggc ggccattggt ttagaagtgt cagaacacac aagattatta 1020 

cttgctgaaa cagatgctga tcatcctttt gcagtaaccg aattaatgat gcccgtattg 1080 
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cctgttatcc gtgtaaaaaa cgttgatgac gccattgccc tcgctgtaaa acttgagagt 1140 

ggttgtcgtc acactgcagc aatgcattcg acaaacatta ggaacctgaa tcggatggca 1200 

aatgctataa atacatcaat ttttgttaaa aatggtccgt gtatcgctgg gctgggcctg 1260 

ggtggcgagg gctggacgtc gatgactata tctacaccca caggggaagg agttacctca 1320 

gcacgcacct tcgtacgttt acgtagatgt gtattggttg acatgttcag aatcgcgtaa 1380 

<210> 	2 
<211> 	459 
<212> 	PRT 
<213> 	Dickeya zeae 

<220> 
<221> 	misc_feature 
<222> 	(1)..(459) 
<223> 	Dickeya zeae eutE protein sequence 

<400> 	2 

Met Glu His Ser Val 	Ile Glu Pro Thr Val 	Pro Met Pro Leu Pro Ala 
1 	 5 10 15 

Met Phe Asp Ala Pro Ser Gly Ile Phe Ser Ser Leu Asp Asp Ala val 
20 25 30 

Gln Ala Ala Thr Leu Ala Gin Gln Gln Leu Ser Ser val 	Glu Leu Arg 
35 	 40 45 

Gln Gln Val Ile Lys Ala Ile Arg val Ala Gly Glu Arg Tyr Ala Gln 
50 	 55 60 

Val Leu Ala Glu Met Ala val Ala Glu Thr Gly Met Gly Arg val val 
65 	 70 75 80 

Asp Lys Tyr Ile Lys Asn Val 	Ser Gln Ala Arg His Thr Pro Gly Ile 
85 90 95 

Glu Cys Leu Ser Ala Glu Val 	Leu Thr Gly Asp Asn Gly Leu Thr Leu 
100 105 110 

Ile Glu Asn Ala Pro Trp Gly Val val Ala Ser Val Thr Pro Ser Thr 
115 	 120 125 

Asn Pro Ala Ala Thr val Ile Asn Asn Ala Ile ser Met Ile Ala Ala 
130 	 135 140 

Gly Asn ser val val 	Phe Ala Pro His Pro Ser Ala Lys Asn Val 	Ser 
145 	 150 155 160 

Leu Arg Thr Ile Ser Leu Leu Asn Lys Ala Ile val Ala Thr Gly Gly 
165 170 175 
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Pro Glu Asn Leu Leu Val Ser Val Ala Asn Pro Asn Ile Glu Thr Ala 

180 185 190 

Gln Arg Leu Phe Arg Tyr Pro Gly Ile Gly Leu Leu val Val Thr Gly 
195 200 205 

Gly Glu Ala Val val Glu Ala Ala Arg Lys His Thr Asp Lys Arg Leu 
210 215 220 

Ile Ala Ala Gly Ala Gly Asn Pro Pro Val Val val Asp Glu Thr Ala 
225 230 235 240 

Asp Ile Pro Lys Ala Ala Arg Ala Ile Val Lys Gly Ala Ser Phe Asp 
245 250 255 

Asn Asn Ile Ile Cys Ala Asp Giu Lys val Leu Ile Val val Asp Arg 
260 265 270 

Val Ala Asp Ala Leu Leu Ala Glu Met Gln Arg Asn Asn Ala Val Leu 
275 280 285 

Leu Thr Pro Glu Gln Thr Glu Arg Leu Leu Pro Ala Leu Leu Ser Asp 
290 295 300 

Ile Asp Glu Gln Gly Lys Gly Arg Val Asn Arg Asp Tyr Val Gly Arg 
305 310 315 320 

Asp Ala Ala Lys Leu Ala Ala Ala Ile Gly Leu Glu val Ser Glu His 
325 330 335 

Thr Arg Leu Leu Leu Ala Glu Thr Asp Ala Asp His Pro Phe Ala val 
340 345 350 

Thr Glu Leu Met Met Pro Val Leu Pro Val Ile Arg Val Lys Asn Val 
355 360 365 

Asp Asp Ala Ile Ala Leu Ala Val Lys Leu Glu Ser Gly Cys Arg His 
370 375 380 

Thr Ala Ala Met His Ser Thr Asn Ile Arg Asn Leu Asn Arg Met Ala 
385 390 395 400 

Asn Ala Ile Asn Thr Ser Ile Phe Val Lys Asn Gly Pro Cys Ile Ala 
405 410 415 

Gly Leu Gly Leu Gly Gly Glu Gly Trp Thr Ser Met Thr Ile Ser Thr 
420 425 430 

Pro Thr Gly Glu Gly Val Thr Ser Ala Arg Thr Phe Val Arg Leu Arg 
435 440 445 
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aacactggtg aagaacttaa taccagccac gcagagggtg tccttgccgt caaagctgca 1620 

tggccatcat ttgcaagaac tatttggaaa aatcatgata ggtatctaga cacttatttg 1680 

aacccttacc ctggctacta tttcactggt gatggtgctg caaaggataa ggatggttat 1740 

atctggattt tgggtcgtgt agacgatgtg gtgaacgtct ctggtcaccg tctgtctacc 1800 

gctgaaattg aggctgctat tatcgaagat ccaattgtgg ccgagtgtgc tgttgtcgga 1860 

ttcaacgatg acttgactgg tcaagcagtt gctgcatttg tggtgttgaa aaacaaatct 1920 

aattggtcca ccgcaacaga tgatgaatta caagatatca agaagcattt ggtctttact 1980 

gttagaaaag acatcgggcc atttgccgca ccaaaattga tcattttagt ggatgacttg 2040 

cccaagacaa gatctggcaa aattatgaga cgtattttaa gaaaaatcct agcaggagaa 2100 

agtgaccaac taggcgacgt ttctacattg tcaaaccctg gcattgttag acatctaatt 2160 

gattcggtca agttgtaatg atgatttctt tcctttttat attgacgact tttttttttt 2220 

cgtgtgtttt tgttctctta taaccgagct gcttacttat tattatttca ccttctcttt 2280 

ttatttatac ttataattat ttattcttta catactgtta caagaaactc ttttctacat 2340 

taattgcata aagtgtcaat cagcacatcc tctatatcgc tatcaacaac aaatttgaca 2400 

aacctgccta tatcttcagg aacaactgcc gcatcgctac caccactact tgtgaagtcc 2460 

ctggagttta atatgcactg aaatttacct agccgtttta cacaagacca taatccatcc 2520 

atgctatcgc agtatatgat tttgtgttcg tttttcgtct tgcgaaaggc atcctcaatg 2580 

gcttgtttca ttgatccatc agtgtggctc gtaggtacca gcaaaaccac ttcatcagcg 2640 

gcgtactcct cccactttat gggcagtcct tgtatcgact tgctcattat aatacatttg 2700 

ctctatcccc gcgtgcttgg ccggccgt 2728 

<210> 	4 
<211> 	713 
<212> 	PRT 
<213> 	Saccharomyces cerevisiae 

<220> 
<221> 	misc_feature 
<222> 	(1)..(713) 
<223> 	Saccharomyces cerevisiae ACS1 protein sequence 

<400> 	4 

Met Ser Pro Ser Ala Val Gln Ser Ser Lys Leu Glu Glu Gln Ser Ser 
1 	 5 10 	 15 

Glu Ile Asp Lys Leu Lys Ala Lys Met Ser Gln Ser Ala Ser Thr Ala 
20 25 	 30 

Gln Gln Lys Lys Glu His Glu Tyr Glu His Leu Thr Ser Val 	Lys Ile 
35 	 40 45 

Val 	Pro Gln Arg Pro Ile Ser Asp Arg Leu Gln Pro Ala Ile Ala Thr 
50 	 55 60 
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His Tyr Ser Pro His Leu Asp Gly Leu Gln Asp Tyr Gln Arg Leu His 
65 70 75 80 

Lys Glu Ser Ile Glu Asp Pro Ala Lys Phe Phe Gly Ser Lys Ala Thr 
85 90 95 

Gln Phe Leu Asn Trp Ser Lys Pro Phe Asp Lys Val Phe Ile Pro Asp 
100 105 110 

Ser Lys Thr Gly Arg Pro Ser Phe Gln Asn Asn Ala Trp Phe Leu Asn 
115 120 125 

Gly Gln Leu Asn Ala Cys Tyr Asn Cys val Asp Arg His Ala Leu Lys 
130 135 140 

Thr Pro Asn Lys Lys Ala Ile Ile Phe Glu Gly Asp Glu Pro Gly Gln 
145 150 155 160 

Gly Tyr Ser Ile Thr Tyr Lys Glu Leu Leu Glu Glu Val Cys Gln val 
165 170 175 

Ala Gln Val Leu Thr Tyr Ser Met Gly val Arg Lys Gly Asp Thr Val 
180 185 190 

Ala Val Tyr Met Pro Met Val Pro Glu Ala Ile Ile Thr Leu Leu Ala 
195 200 205 

Ile Ser Arg Ile Gly Ala Ile His Ser val Val Phe Ala Gly Phe Ser 
210 215 220 

Ser Asn Ser Leu Arg Asp Arg Ile Asn Asp Gly Asp Ser Lys Val Val 
225 230 235 240 

Ile Thr Thr Asp Glu Ser Asn Arg Gly Gly Lys val Ile Glu Thr Lys 
245 250 255 

Arg Ile Val Asp Asp Ala Leu Arg Glu Thr Pro Gly Val Arg His val 
260 265 270 

Leu Val Tyr Arg Lys Thr Asn Asn Pro Ser Val Ala Phe His Ala Pro 
275 280 285 

Arg Asp Leu Asp Trp Ala Thr Glu Lys Lys Lys Tyr Lys Thr Tyr Tyr 
290 295 300 

Pro Cys Thr Pro Val Asp Ser Glu Asp Pro Leu Phe Leu Leu Tyr Thr 
305 310 315 320 

Ser Gly Ser Thr Gly Ala Pro Lys Gly Val Gln His Ser Thr Ala Gly 
325 330 335 
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Tyr Leu Leu Gly Ala Leu Leu Thr Met Arg Tyr Thr Phe Asp Thr His 
340 345 350 

Gln Glu Asp Val Phe Phe Thr Ala Gly Asp Ile Gly Trp Ile Thr Gly 
355 360 365 

His Thr Tyr val Val Tyr Gly Pro Leu Leu Tyr Gly Cys Ala Thr Leu 
370 375 380 

Val Phe Glu Gly Thr Pro Ala Tyr Pro Asn Tyr Ser Arg Tyr Trp Asp 
385 390 395 400 

Ile Ile Asp Glu His Lys Val Thr Gln Phe Tyr Val Ala Pro Thr Ala 
405 410 415 

Leu Arg Leu Leu Lys Arg Ala Gly Asp Ser Tyr Ile Glu Asn His Ser 
420 425 430 

Leu Lys Ser Leu Arg Cys Leu Gly Ser Val Gly Glu Pro Ile Ala Ala 
435 ' 440 445 

Glu val Trp Glu Trp Tyr Ser Glu Lys Ile Gly Lys Asn Glu Ile Pro 
450 455 460 

Ile Val Asp Thr Tyr Trp Gln Thr Glu Ser Gly Ser His Leu val Thr 
465 470 475 480 

Pro Leu Ala Gly Gly Val Thr Pro Met Lys Pro Gly Ser Ala Ser Phe 
485 490 495 

Pro Phe Phe Gly Ile Asp Ala val Val Leu Asp Pro Asn Thr Gly Glu 
500 505 510 

Glu Leu Asn Thr Ser His Ala Glu Gly Val Leu Ala Val Lys Ala Ala 
515 520 525 

Trp Pro Ser Phe Ala Arg Thr Ile Trp Lys Asn His Asp Arg Tyr Leu 
530 535 540 

Asp Thr Tyr Leu Asn Pro Tyr Pro Gly Tyr Tyr Phe Thr Gly Asp Gly 
545 550 555 560 

Ala Ala Lys Asp Lys Asp Gly Tyr Ile Trp Ile Leu Gly Arg val Asp 
565 570 575 

Asp Val val Asn val Ser Gly HiS Arg Leu Ser Thr Ala Glu Ile Glu 
580 585 590 

Ala Ala Ile Ile Glu Asp Pro Ile val Ala Glu Cys Ala val Val Gly 
595 600 605 
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Phe Asn Asp Asp Leu Thr Gly Gln Ala Val Ala Ala Phe Val val 	Leu 
610 	 615 	 620 

Lys Asn Lys Ser Asn Trp Ser Thr Ala Thr Asp Asp Glu Leu Gln Asp 
625 	 630 	 635 	 640 

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

Ala Ala Pro Lys Leu Ile Ile Leu Val Asp Asp Leu Pro Lys Thr Arg 
660 	 665 	 670 

Ser Gly Lys Ile Met Arg Arg Ile Leu Arg Lys Ile Leu Ala Gly Glu 
675 	 680 	 685 

Ser Asp Gln Leu Gly Asp Val Ser Thr Leu Ser Asn Pro Gly Ile val 
690 	 695 	 700 

Arg His Leu Ile Asp Ser val 	Lys Leu 
705 	 710 

<210> 	5 
<211> 	2287 
<212> 	DNA 
<213> 	Saccharomyces cerevisiae 

<220> 
<221> 	misc_feature 
<222> 	(1)..(2287) 
<223> 	Saccharomyces cerevisiae AC52 nucleotide sequence 

<400> 	5 
acctcccgcg acctccaaaa tcgaactacc ttcacaatga caatcaagga acataaagta 60 

gtttatgaag ctcacaacgt aaaggctctt aaggctcctc aacattttta caacagccaa 120 

cccggcaagg gttacgttac tgatatgcaa cattatcaag aaatgtatca acaatctatc 180 

aatgagccag aaaaattctt tgataagatg gctaaggaat acttgcattg ggatgctcca 240 

tacaccaaag ttcaatctgg ttcattgaac aatggtgatg ttgcatggtt tttgaacggt 300 

aaattgaatg catcatacaa ttgtgttgac agacatgcct ttgctaatcc cgacaagcca 360 

gctttgatct atgaagctga tgacgaatcc gacaacaaaa tcatcacatt tggtgaatta 420 

ctcagaaaag tttcccaaat cgctggtgtc ttaaaaagct ggggcgttaa gaaaggtgac 480 

acagtggcta tctatttgcc aatgattcca gaagcggtca ttgctatgtt ggctgtggct 540 

cgtattggtg ctattcactc tgttgtcttt gctgggttct ccgctggttc gttgaaagat 600 

cgtgtcgttg acgctaattc taaagtggtc atcacttgtg atgaaggtaa aagaggtggt 660 

aagaccatca acactaaaaa aattgttgac gaaggtttga acggagtcga tttggtttcc 720 

cgtatcttgg ttttccaaag aactggtact gaaggtattc caatgaaggc cggtagagat 780 
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Ala Leu Lys Ala Pro Gln His Phe Tyr Asn Ser Gln Pro Gly Lys Gly 
20 25 30 

Tyr Val Thr Asp Met Gln His Tyr Gln Glu Met Tyr Gln Gln Ser Ile 
35 40 45 

Asn Glu Pro Glu Lys Phe Phe Asp Lys Met Ala Lys Glu Tyr Leu His 
50 55 60 

Trp Asp Ala Pro Tyr Thr Lys Val Gln Ser Gly Ser Leu Asn Asn Gly 
65 70 75 80 

Asp val Ala Trp Phe Leu Asn Gly Lys Leu Asn Ala Ser Tyr Asn Cys 
85 90 95 

Val Asp Arg His Ala Phe Ala Asn Pro Asp Lys Pro Ala Leu Ile Tyr 
100 105 110 

Glu Ala Asp Asp Glu Ser Asp Asn Lys Ile Ile Thr Phe Gly Glu Leu 
115 120 125 

Leu Arg Lys Val Ser Gln Ile Ala Gly Val Leu Lys Ser Trp Gly val 
130 135 140 

Lys Lys Gly Asp Thr Val Ala Ile Tyr Leu Pro Met Ile Pro Glu Ala 
145 150 155 160 

Val Ile Ala Met Leu Ala Val Ala Arg Ile Gly Ala Ile HiS Ser val 
165 170 175 

val Phe Ala Gly Phe Ser Ala Gly Ser Leu Lys Asp Arg Val Val Asp 
180 185 190 

Ala Asn Ser Lys Val Val Ile Thr Cys Asp Glu Gly Lys Arg Gly Gly 
195 200 205 

Lys Thr Ile Asn Thr Lys Lys Ile Val Asp Glu Gly Leu Asn Gly Val 
210 215 220 

Asp Leu Val Ser Arg Ile Leu val Phe Gln Arg Thr Gly Thr Glu Gly 
225 230 235 240 

Ile Pro Met Lys Ala Gly Arg Asp Tyr Trp Trp His Glu Glu Ala Ala 
245 250 255 

Lys Gln Arg Thr Tyr Leu Pro Pro Val Ser Cys Asp Ala Glu Asp Pro 
260 265 270 

Leu Phe Leu Leu Tyr Thr Ser Gly Ser Thr Gly Ser Pro Lys Gly Val 
275 280 285 
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Val His Thr Thr Gly Gly Tyr Leu Leu Gly Ala Ala Leu Thr Thr Arg 
290 295 300 

Tyr val Phe Asp Ile His Pro Glu Asp Val Leu Phe Thr Ala Gly Asp 
305 310 315 320 

val Gly Trp Ile Thr Gly His Thr Tyr Ala Leu Tyr Gly Pro Leu Thr 
325 330 335 

Leu Gly Thr Ala ser Ile Ile Phe Glu ser Thr Pro Ala Tyr Pro Asp 
340 345 350 

Tyr Gly Arg Tyr Trp Arg Ile Ile Gln Arg His Lys Ala Thr His Phe 
355 360 365 

Tyr val Ala Pro Thr Ala Leu Arg Leu Ile Lys Arg val Gly Glu Ala 
370 375 380 

Glu Ile Ala Lys Tyr Asp Thr Ser Ser Leu Arg Val Leu Gly Ser Val 
385 390 395 400 

Gly Glu Pro Ile Ser Pro Asp Leu Trp Glu Trp Tyr His Glu Lys Val 
405 410 415 

Gly Asn Lys Asn Cys val Ile Cys Asp Thr Met Trp Gln Thr Glu Ser 
420 425 430 

Gly Ser His Leu Ile Ala Pro Leu Ala Gly Ala Val Pro Thr Lys Pro 
435 440 445 

Gly Ser Ala Thr Val Pro Phe Phe Gly Ile Asn Ala Cys Ile Ile Asp 
450 455 460 

Pro Val Thr Gly val Glu Leu Glu Gly Asn Asp Val Glu Gly Val Leu 
465 470 475 480 

Ala val Lys Ser Pro Trp Pro ser Met Ala Arg Ser val Trp Asn His 
485 490 495 

His Asp Arg Tyr Met Asp Thr Tyr Leu Lys Pro Tyr Pro Gly His Tyr 
500 505 510 

Phe Thr Gly Asp Gly Ala Gly Arg Asp His Asp Gly Tyr Tyr Trp Ile 
515 520 525 

Arg Gly Arg Val Asp Asp Val Val Asn val ser Gly His Arg Leu Ser 
530 535 540 

Thr Ser Glu Ile Glu Ala ser Ile Ser Asn His Glu Asn Val Ser Glu 
545 550 555 560 
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Ala Ala Val Val Gly Ile Pro Asp Glu Leu Thr Gly Gln Thr val val 
565 	 570 	 575 

Ala Tyr Val Ser Leu Lys Asp Gly Tyr Leu Gln Asn Asn Ala Thr Glu 
580 	 585 	 590 

Gly Asp Ala Glu His Ile Thr Pro Asp Asn Leu Arg Arg Glu Leu Ile 
595 	 600 	 605 

Leu Gln val Arg Gly Glu Ile Gly Pro Phe Ala Ser Pro Lys Thr Ile 
610 	 615 	 620 

Ile Leu Val Arg Asp Leu Pro Arg Thr Arg Ser Gly Lys Ile Met Arg 
625 	 630 	 635 	 640 

Arg val 	Leu Arg Lys Val Ala Ser Asn Glu Ala Glu Gln Leu Gly Asp 
645 	 650 	 655 

Leu Thr Thr Leu Ala Asn Pro Glu Val Val 	Pro Ala Ile Ile Ser Ala 
660 	 665 	 670 

val Glu Asn Gln Phe Phe Ser Gln Lys Lys Lys 
675 	 680 

<210> 	7 
<211> 	1798 
<212> 	DNA 
<213> 	Saccharomyces cerevisiae 

<220> 
<221> 	misc_feature 
<222> 	(1)..(1798) 
<223> 	Saccharomyces cerevisiae ALD4 nucleotide sequence 

<400> 	7 
gcacccaggg acacacagca gcgaagtatt ttcagaatgt tcagtagatc tacgctctgc 60 

ttaaagacgt ctgcatcctc cattgggaga cttcaattga gatatttctc acaccttcct 120 

atgacagtgc ctatcaagct gcccaatggg ttggaatatg agcaaccaac ggggttgttc 180 

atcaacaaca agtttgttcc ttctaaacag aacaagacct tcgaagtcat taacccttcc 240 

acggaagaag aaatatgtca tatttatgaa ggtagagagg acgatgtgga agaggccgtg 300 

caggccgccg accgtgcctt ctctaatggg tcttggaacg gtatcgaccc tattgacagg 360 

ggtaaggctt tgtacaggtt agccgaatta attgaacagg acaaggatgt cattgcttcc 420 

atcgagactt tggataacgg taaagctatc tcttcctcga gaggagatgt tgatttagtc 480 

atcaactatt tgaaatcttc tgctggcttt gctgataaaa ttgatggtag aatgattgat 540 

actggtagaa cccatttttc ttacactaag agacagcctt tgggtgtttg tgggcagatt 600 

attccttgga atttcccact gttgatgtgg gcctggaaga ttgcccctgc tttggtcacc 
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Ile Asn Pro Ser Thr Glu Glu Glu Ile Cys His Ile Tyr Glu Gly Arg 
65 70 75 80 

Glu Asp Asp val Glu Glu Ala val Gln Ala Ala Asp Arg Ala Phe ser 
85 90 95 

Asn Gly Ser Trp Asn Gly Ile Asp Pro Ile Asp Arg Gly Lys Ala Leu 
100 105 110 

Tyr Arg Leu Ala Glu Leu Ile Glu Gln Asp Lys Asp Val Ile Ala Ser 
115 120 125 

Ile Glu Thr Leu Asp Asn Gly Lys Ala Ile Ser Ser Ser Arg Gly Asp 
130 135 140 

Val Asp Leu val Ile Asn Tyr Leu Lys Ser ser Ala Gly Phe Ala Asp 
145 150 155 160 

Lys Ile Asp Gly Arg Met Ile Asp Thr Gly Arg Thr His Phe Ser Tyr 
165 170 175 

Thr Lys Arg Gln Pro Leu Gly Val Cys Gly Gln Ile Ile Pro Trp Asn 
180 185 190 

Phe Pro Leu Leu Met Trp Ala Trp Lys Ile Ala Pro Ala Leu val Thr 
195 200 205 

Gly Asn Thr val val Leu Lys Thr Ala Glu Ser Thr Pro Leu Ser Ala 
210 215 220 

Leu Tyr Val Ser Lys Tyr Ile Pro Gln Ala Gly Ile Pro Pro Gly val 
225 230 235 240 

Ile Asn Ile val Ser Gly Phe Gly Lys Ile Val Gly Glu Ala Ile Thr 
245 250 255 

Asn His Pro Lys Ile Lys Lys Val Ala Phe Thr Gly Ser Thr Ala Thr 
260 265 270 

Gly Arg His Ile Tyr Gln ser Ala Ala Ala Gly Leu Lys Lys Val Thr 
275 280 285 

Leu Glu Leu Gly Gly Lys Ser Pro Asn Ile Val Phe Ala Asp Ala Glu 
290 295 300 

Leu Lys Lys Ala Val Gln Asn Ile Ile Leu Gly Ile Tyr Tyr Asn Ser 
305 310 315 320 

Gly Glu Val Cys Cys Ala Gly Ser Arg Val Tyr val Glu Glu Ser Ile 
325 330 335 
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Tyr Asp Lys Phe Ile Glu Glu Phe Lys Ala Ala Ser Glu Ser Ile Lys 

340 	 345 	 350 

Val Gly Asp Pro Phe Asp Glu Ser Thr Phe Gln Gly Ala Gln Thr Ser 
355 	 360 	 365 

Gln Met Gln Leu Asn Lys Ile Leu Lys Tyr Val Asp Ile Gly Lys Asn 
370 	 375 	 380 

Glu Gly Ala Thr Leu Ile Thr Gly Gly Glu Arg Leu Gly Ser Lys Gly 
385 	 390 	 395 	 400 

Tyr Phe Ile Lys Pro Thr val Phe Gly Asp Val Lys Glu Asp Met Arg 
405 	 410 	 415 

Ile Val 	Lys Glu Glu Ile Phe Gly Pro val val Thr val Thr Lys Phe 
420 	 425 	 430 

Lys Ser Ala Asp Glu Val Ile Asn Met Ala Asn Asp Ser Glu Tyr Gly 
435 	 440 	 445 

Leu Ala Ala Gly Ile His Thr Ser Asn Ile Asn Thr Ala Leu Lys Val 
450 	 455 	 460 

Ala Asp Arg val Asn Ala Gly Thr val Trp Ile Asn Thr Tyr Asn Asp 
465 	 470 	 475 	 480 

Phe His His Ala Val 	Pro Phe Gly Gly Phe Asn A a Ser Gly Leu Gly 
485 	 490 	 495 

Arg Glu Met Ser val Asp Ala Leu Gln Asn Tyr Leu Gln Val 	Lys Ala 
500 	 505 	 510 

Val Arg Ala Lys Leu Asp Glu 
515 

<210> 	9 
<211> 	2744 
<212> 	DNA 
<213> 	Saccharomyces cerevisiae 

<220> 
<221> 	misc_feature 
<222> 	(1)..(2744) 
<223> 	Saccharomyces cerevisiae cytosolic aldehyde dehydrogenase 6 

(ALD6) nucleotide sequence 

<400> 	9 
catatggcgt atccaagccg aaaccctttg cctcatcccc acggaataag gcagccgaca 60 

aaagaaaaac gaccgaaaag gaaccagaaa gaaaaaagag ggtgggcgcg ccgcggacgt 120 

gtaaaaagat atgcatccag cttctatatc gctttaactt taccgttttg ggcatcggga 180 

acgtatgtaa cattgatctc ctcttgggaa cggtgagtgc aacagatgcg atatagcacc 240 
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tcttaagcta gtgtacaaca actgctatat ccaaagaaaa ctaacgtgga ccgcttttag 2340 

agttgagaaa aaggtttgaa aaaaatagca atacaaagac ttgtttcata tataaaatac 2400 

agggagcaca ttgagctaat ataacataaa cactgcgaac caattccaat caaaaggtac 2460 

acatgagagc attcccccga gtactgccat ttcgccatca gagatcatat aataacatcc 2520 

ttcttcgaac agtaaggctt tttggttcat cactttcttc ttttgatttc tctaggcaaa 2580 

tgcctaaggt ggaccctgac aataccgctg caatgctact acagaaaaac ttgatccaaa 2640 

gaaacaacat gctctatggg tatggatcag ggacaatacg atgtactttg ctagactcaa 2700 

ctggacgagc caaatcacca ttagtagaga taaaacgtga ggat 2744 

<210> 	10 
<211> 	500 
<212> 	PRT 
<213> 	saccharomyces cerevisiae 

<220> 
<221> 	misc_feature 
<222> 	(1)..(500) 
<223> 	Saccharomyces cerevisiae cytosolic aldehyde dehydrogenase 6 

(ALD6) protein sequence 

<400> 	10 

Met Thr Lys Leu His Phe Asp Thr Ala Glu Pro val 	Lys Ile Thr Leu 
1 	 5 10 	 15 

Pro Asn Gly Leu Thr Tyr Glu Gln Pro Thr Gly Leu Phe Ile Asn Asn 
20 25 	 30 

Lys Phe Met Lys Ala Gln Asp Gly Lys Thr Tyr Pro val Glu Asp Pro 
35 	 40 45 

Ser Thr Glu Asn Thr Val 	Cys Glu Val Ser Ser Ala Thr Thr Glu Asp 
50 	 55 60 

Val Glu Tyr Ala Ile Glu Cys Ala Asp Arg Ala Phe His Asp Thr Glu 
65 	 70 75 	 80 

Trp Ala Thr Gln Asp Pro Arg Glu Arg Gly Arg Leu Leu Ser Lys Leu 
85 90 	 95 

Ala Asp Glu Leu Glu Ser Gln Ile Asp Leu Val Ser Ser Ile Glu Ala 
100 105 	 110 

Leu Asp Asn Gly Lys Thr Leu Ala Leu Ala Arg Gly Asp val Thr Ile 
115 	 120 125 

Ala Ile Asn Cys Leu Arg Asp Ala Ala Ala Tyr Ala Asp Lys Val Asn 
130 	 135 140 
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Gly Arg Thr Ile Asn Thr Gly Asp Gly Tyr Met Asn Phe Thr Thr Leu 
145 150 155 160 

Glu Pro Ile Gly val Cys Gly Gln Ile Ile Pro Trp Asn Phe Pro Ile 
165 170 175 

Met Met Leu Ala Trp Lys Ile Ala Pro Ala Leu Ala Met Gly Asn Val 
180 185 190 

Cys Ile Leu Lys Pro Ala Ala Val Thr Pro Leu Asn Ala Leu Tyr Phe 
195 200 205 

Ala Ser Leu Cys Lys Lys Val Gly Ile Pro Ala Gly Val Val Asn Ile 
210 215 220 

Val Pro Gly Pro Gly Arg Thr val Gly Ala Ala Leu Thr Asn Asp Pro 
225 230 235 240 

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

Val Ala Val Asp Ser Ser Glu Ser Asn Leu Lys Lys Ile Thr Leu Glu 
260 265 270 

Leu Gly Gly Lys Ser Ala His Leu val Phe Asp Asp Ala Asn Ile Lys 
275 280 285 

Lys Thr Leu Pro Asn Leu Val Asn Gly Ile Phe Lys Asn Ala Gly Gln 
290 295 300 

Ile Cys Ser Ser Gly Ser Arg Ile Tyr val Gln Glu Gly Ile Tyr Asp 
305 310 315 320 

Glu Leu Leu Ala Ala Phe Lys Ala Tyr Leu Glu Thr Glu Ile Lys val 
325 330 335 

Gly Asn Pro Phe Asp Lys Ala Asn Phe Gln Gly Ala Ile Thr Asn Arg 
340 345 350 

Gln Gln Phe Asp Thr Ile Met Asn Tyr Ile Asp Ile Gly Lys Lys Glu 
355 360 365 

Gly Ala Lys Ile Leu Thr Gly Gly Glu Lys val Gly Asp Lys Gly Tyr 
370 375 380 

Phe Ile Arg Pro Thr Val Phe Tyr Asp Val Asn Glu Asp Met Arg Ile 
385 390 395 400 

Val 	Lys Glu Glu Ile Phe Gly Pro Val Val Thr Val Ala Lys Phe Lys 
405 410 415 
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Thr Leu Glu Glu Gly Val 	Glu Met Ala Asn Ser Ser Glu Phe Gly Leu 

420 	 425 	 430 

Gly Ser Gly Ile Glu Thr Glu Ser Leu Ser Thr Gly Leu Lys Val Ala 
435 	 440 	 445 

Lys Met Leu Lys Ala Gly Thr Val Trp Ile Asn Thr Tyr Asn Asp Phe 
450 	 455 	 460 

Asp Ser Arg val 	Pro Phe Gly Gly val 	Lys Gln Ser Gly Tyr Gly Arg 
465 	 470 	 475 	 480 

Glu met Gly Glu Glu Val Tyr His Ala Tyr Thr Glu val 	Lys Ala val 
485 	 490 	 495 

Arg Ile Lys Leu 
500 

<210> 	11 
<211> 	2749 
<212> 	DNA 
<213> 	Leuconostoc mesenteroides 

<220> 
<221> 	misc_feature 
<222> 	(1)..(2749) 
<223> 	Leuconostoc mesenteroides Phosphoketolase (PK) gene sequence 

<400> 	11 
gttacggaag aagtcgtggt ttacggtgtt tatgattctt gcaaaaaata aggagtactt 60 

aatctcatgg cagatttcga ttcaaaagag tacttggaac ttgttgataa gtggtggcgc 120 

gcaactaact atttgtcagc tgggatgatc tttttgaaga gcaacccatt gttctcagtt 180 

actaatacac ctatcaaggc tgaagatgta aaagttaagc caatcggaca ctggggtact 240 

atctcaggtc agacattctt gtatgcacat gctaaccgtt tgatcaacaa gtatggtttg 300 

aacatgtttt acgttggtgg tcctggtcac ggtggccaag ttatggttac taacgcttac 360 

ttagacggcg catatactga agattatcct gaaattactc aagatatcga aggtatgagc 420 

cacttgttca agcgtttctc attccctggc ggtattggat cacacatgac agctcaaaca 480 

cctggttcat tacacgaagg tggtgaattg ggctattcat tgagccacgc ttttggtgcc 540 

gttttggaca atcctgacca agttgctttc gcagttgttg gtgatggtga agctgaaaca 600 

ggtccttcaa tggcttcatg gcactcaatt aagtttttga atgctaagaa tgatggtgcc 660 

gttttgcctg tcttggattt gaacggattc aagatttcaa acccaactat cttctcacgt 720 

atgagtgatg aagaaatcac aaagttcttt gaaggtttgg gttattcacc tcgcttcatc 780 

gaaaacgatg atattcatga ctacgcaaca tatcaccaac ttgcagcaaa cattttggat 840 

caagctattg aagatattca agctattcaa aatgatgcac gtgaaaatgg taagtatcaa 900 

gatggtgaaa tccctgcatg gccagtaatt attgctcgct tgccaaaggg ctggggtgga 
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<221> misc_feature 
<222> (1)..(813) 
<223> Leuconostoc mesenteroides Phosphoketolase (PK) protein sequence 

<400> 12 

Met Ala Asp Phe Asp Ser Lys Glu Tyr Leu Glu Leu Val Asp Lys Trp 
1 5 10 15 

Trp Arg Ala Thr Asn Tyr Leu Ser Ala Gly Met Ile Phe Leu Lys Ser 
20 25 30 

Asn Pro Leu Phe Ser Val Thr Asn Thr Pro Ile Lys Ala Glu Asp val 
35 40 45 

Lys val Lys Pro Ile Gly His Trp Gly Thr Ile Ser Gly Gln Thr Phe 
50 55 60 

Leu Tyr Ala His Ala Asn Arg Leu Ile Asn Lys Tyr Gly Leu Asn Met 
65 70 75 80 

Phe Tyr Val Gly Gly Pro Gly His Gly Gly Gln Val Met Val Thr Asn 
85 90 95 

Ala Tyr Leu Asp Gly Ala Tyr Thr Glu Asp Tyr Pro Glu Ile Thr Gln 
100 105 110 

Asp Ile Glu Gly Met Ser His Leu Phe Lys Arg Phe Ser Phe Pro Gly 
115 120 125 

Gly Ile Gly Ser His Met Thr Ala Gln Thr Pro Gly Ser Leu His Glu 
130 135 140 

Gly Gly Glu Leu Gly Tyr Ser Leu Ser His Ala Phe Gly Ala val Leu 
145 150 155 160 

Asp Asn Pro Asp Gln Val Ala Phe Ala Val Val Gly Asp Gly Glu Ala 
165 170 175 

Glu Thr Gly Pro Ser Met Ala Ser Trp His Ser Ile Lys Phe Leu Asn 
180 185 190 

Ala Lys Asn Asp Gly Ala val Leu Pro val Leu ASp Leu Asn Gly Phe 
195 200 205 

Lys Ile Ser Asn Pro Thr Ile Phe Ser Arg Met Ser Asp Glu Glu Ile 
210 215 220 

Thr Lys Phe Phe Glu Gly Leu Gly Tyr Ser Pro Arg Phe Ile Glu Asn 
225 230 235 240 

Asp Asp Ile His Asp Tyr Ala Thr Tyr His Gln Leu Ala Ala Asn Ile 
245 250 255 
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Leu Asp Gln Ala Ile Glu Asp Ile Gln Ala Ile Gln Asn Asp Ala Arg 
260 265 270 

Glu Asn Gly Lys Tyr Gln Asp Gly Glu Ile Pro Ala Trp Pro val Ile 
275 280 285 

Ile Ala Arg Leu Pro Lys Gly Trp Gly Gly Pro Thr His Asp Ala Ser 
290 295 300 

Asn Asn Pro Ile Glu Asn Ser Phe Arg Ala His Gln Val Pro Leu Pro 
305 310 315 320 

Leu Glu Gln His Asp Leu Ala Thr Leu Pro Glu Phe Glu Asp Trp Met 
325 330 335 

Asn Ser Tyr Lys Pro Glu Glu Leu Phe Asn Ala Asp Gly Ser Leu Lys 
340 345 350 

Asp Glu Leu Lys Ala Ile Ala Pro Lys Gly Asp Lys Arg Met Ser Ala 
355 360 365 

Asn Pro Ile Thr Asn Gly Gly Ala Asp Arg Ser Asp Leu Lys Leu Pro 
370 375 380 

Asn Trp Arg Glu Phe Ala Asn Asp Ile Asn Asp Asp Thr Arg Gly Lys 
385 390 395 400 

Glu Phe Ala Asp Ser Lys Arg Asn Met Asp Met Ala Thr Leu Ser Asn 
405 410 415 

Tyr Leu Gly Ala Val Ser Gln Leu Asn Pro Thr Arg Phe Arg Phe Phe 
420 425 430 

Gly Pro Asp Glu Thr Met Ser Asn Arg Leu Trp Gly Leu Phe Asn val 
435 440 445 

Thr Pro Arg Gln Trp Met Glu Glu Ile Lys Glu Pro Gln Asp Gln Leu 
450 455 460 

Leu Ser Pro Thr Gly Arg Ile Ile Asp Ser Gln Leu Ser Glu His Gln 
465 470 475 480 

Ala Glu Gly Trp Leu Glu Gly Tyr Thr Leu Thr Gly Arg val Gly Ile 
485 490 495 

Phe Ala Ser Tyr Glu Ser Phe Leu Arg val val Asp Thr Met val Thr 
500 505 510 

Gln His Phe Lys Trp Leu Arg His Ala Ser Glu Gln Ala Trp Arg Asn 
515 520 525 

Page 22 



107345_00374_SEQLIST 

Asp Tyr Pro Ser Leu Asn Leu Ile Ala Thr Ser Thr Ala Phe Gln Gln 
530 535 540 

Asp His Asn Gly Tyr Thr His Gln Asp Pro Gly Met Leu Thr His Leu 
545 550 555 560 

Ala Glu Lys Lys Ser Asn Phe Ile Arg Glu Tyr Leu Pro Ala Asp Gly 
565 570 575 

Asn. Ser Leu Leu Ala Val Gln Glu Arg Ala Phe Ser Glu Arg His Lys 
580 585 590 

Val Asn Leu Leu Ile Ala Ser Lys Gln Pro Arg Gln Gln Trp Phe Thr 
595 600 605 

Val Glu Glu Ala Glu Val Leu Ala Asn Glu Gly Leu Lys Ile Ile Asp 
610 615 620 

Trp Ala Ser Thr Ala Pro Ser Ser Asp val Asp Ile Thr Phe Ala Ser 
625 630 635 640 

Ala Gly Thr Glu Pro Thr Ile Glu Thr Leu Ala Ala Leu Trp Leu Ile 
645 650 655 

Asn Gln Ala Phe Pro Asp Val Lys Phe Arg Tyr Val Asn val Val Glu 
660 665 670 

Leu Leu Arg Leu Gln Lys Lys Ser Glu Pro Asn met Asn Asp Glu Arg 
675 680 685 

Glu Leu Ser Ala Glu Glu Phe Asn Lys Tyr Phe Gln Ala Asp Thr Pro 
690 695 700 

Val Ile Phe Gly Phe His Ala Tyr Glu Asn Leu Ile Glu Ser Phe Phe 
705 710 715 720 

Phe Glu Arg Lys Phe Thr Gly Asp val Tyr Val His Gly Tyr Arg Glu 
725 730 735 

Asp Gly Asp Ile Thr Thr Thr Tyr Asp Met Arg val Tyr Ser His Leu 
740 745 750 

Asp Arg Phe His Gln Ala Lys Glu Ala Ala Glu Ile Leu Ser Ala Asn 
755 760 765 

Gly Lys Ile Asp Gln Ala Ala Ala Asp Thr Phe Ile Ala Lys Met Asp 
770 775 780 

Asp Thr Leu Ala Lys His Phe Gln Val Thr Arg Asn Glu Gly Arg Asp 
785 790 795 800 
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Ile Glu Glu Phe Thr Asp Trp Thr Trp Ser Pro Leu Lys 
805 	 810 

<210> 	13 
<211> 	1002 
<212> 	DNA 
<213> 	Clostridium kluyveri 

<220> 
<221> 	misc_feature 
<222> 	(1)..(1002) 
<223> 	Clostridium kluyveri 	Phosphotransacetylase (PTA) gene sequence 

<400> 	13 
atgaaattaa tggaaaatat ttttggttta gccaaagcag ataagaaaaa aattgttttg 60 

gcagaaggag aagaagaaag gaacattaga gcttccgaag aaataataag ggatggtatt 120 

gcagatataa ttttagtagg aagtgaaagt gtaataaaag agaatgcagc taaatttggg 180 

gttaacttag ctggagtgga aatagtagat cctgaaactt caagtaaaac tgcaggctat 240 

gccaatgctt tttatgaaat tagaaagaat aaaggagtta cactggaaaa agcagataaa 300 

atagttagag atcctatata ttttgcaaca atgatggtga aacttggaga tgcagatggt 360 

ttagtttcag gtgcaataca tacaacggga gatcttttga gaccaggact tcaaatagtg 420 

aagacagttc caggtgcttc tgtggtttcc agtgtatttt taatgagtgt accagattgt 480 

gaatatggag aagatggatt cttgttattt gctgattgtg ctgtaaatgt atgtcctact 540 

gctgaagaat tatcttcaat tgcaataact acagcagaaa ctgcaaaaaa tttgtgtaaa 600 

atagaaccaa gagttgccat gctttcattt tctactatgg gaagtgctag tcatgaattg 660 

gtagataaag ttacaaaagc aacaaaactt gctaaagaag ctagacctga tttggatata 720 

gatggagaac ttcaattgga tgcttcccta gtaaaaaaag ttgcagactt aaaagctccg 780 

ggcagtaaag tggcaggaaa agccaatgta cttatattcc ctgatataca agcaggaaat 840 

ataggatata agttagttca aagatttgca aaagctgagg ctataggacc tatatgtcag 900 

ggatttgcaa agcctataaa tgatttatca agaggctgca gcgttgatga tatagtaaag 960 

gtagtggctg taactgcagt tcaagcacag gcacagggtt ag 1002 

<210> 	14 
<211> 	333 
<212> 	PRT 
<213> 	Clostridium kluyveri 

<220> 
<221> 	misc_feature 
<222> 	(1)..(333) 
<223> 	Clostridium kluyveri 	Phosphotransacetylase (PTA) protein sequence 

<400> 	14 

Met Lys Leu Met Glu Asn Ile Phe Gly Leu Ala Lys Ala Asp Lys Lys 
1 	 5 	 10 15 
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Lys Ile Val Leu Ala Glu Gly Glu Glu Glu Arg Asn Ile Arg Ala Ser 
20 25 30 

Glu Glu Ile Ile Arg Asp Gly Ile Ala Asp Ile Ile Leu Val Gly Ser 
35 40 45 

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

Gly val Glu Ile val Asp Pro Glu Thr Ser Ser Lys Thr Ala Gly Tyr 
65 70 75 80 

Ala Asn Ala Phe Tyr Glu Ile Arg Lys Asn Lys Gly val Thr Leu Glu 
85 90 95 

Lys Ala Asp Lys Ile Val Arg Asp Pro Ile Tyr Phe Ala Thr Met Met 
100 105 110 

val Lys Leu Gly Asp Ala Asp Gly Leu Val Ser Gly Ala Ile His Thr 
115 120 125 

Thr Gly Asp Leu Leu Arg Pro Gly Leu Gln Ile Val Lys Thr val Pro 
130 135 140 

Gly Ala Ser val Val Ser Ser Val Phe Leu Met Ser Val Pro Asp Cys 
145 150 155 160 

Glu Tyr Gly Glu Asp Gly Phe Leu Leu Phe Ala Asp Cys Ala Val Asn 
165 170 175 

Val Cys Pro Thr Ala Glu Glu Leu Ser Ser Ile Ala Ile Thr Thr Ala 
180 185 190 

Glu Thr Ala Lys Asn Leu Cys Lys Ile Glu Pro Arg Val Ala Met Leu 
195 200 205 

Ser Phe Ser Thr Met Gly Ser Ala Ser His Glu Leu Val Asp Lys Val 
210 215 220 

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

Asp Gly Glu Leu Gln Leu Asp Ala Ser Leu val Lys Lys Val Ala Asp 
245 250 255 

Leu Lys Ala Pro Gly Ser Lys Val Ala Gly Lys Ala Asn Val Leu Ile 
260 265 270 

Phe Pro Asp Ile Gln Ala Gly Asn Ile Gly Tyr Lys Leu Val Gln Arg 
275 280 285 
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Leu Gly Ala Thr Gly Thr Ala Ala Phe Asp Val Asn Ala Val Cys Ser 
100 105 110 

Gly Thr Val 	Phe Ala Leu Ser Ser Val Ala Gly Thr Leu Val Tyr Arg 
115 120 125 

Gly Gly Tyr Ala Leu Val Ile Gly Ala Asp Leu Tyr Ser Arg Ile Leu 
130 135 140 

Asn Pro Ala Asp Arg Lys Thr val val Leu Phe Gly Asp Gly Ala Gly 
145 150 155 160 

Ala Met Val 	Leu Gly Pro Thr Ser Thr Gly Thr Gly Pro Ile Val Arg 
165 170 175 

Arg val Ala Leu His Thr Phe Gly Gly Leu Thr Asp Leu Ile Arg val 
180 185 190 

Pro Ala Gly Gly Ser Arg Gln Pro Leu Asp Thr Asp Gly Leu Asp Ala 
195 200 205 

Gly Leu Gln Tyr Phe Ala Met Asp Gly Arg Glu Val Arg Arg Phe val 
210 215 220 

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

val Asp Ala Ala Asp Ile Ser His Phe val Pro His Gln Ala Asn Gly 
245 250 255 

Val Met Leu Asp Glu val Phe Gly Glu Leu His Leu Pro Arg Ala Thr 
260 265 270 

Met His Arg Thr Val Glu Thr Tyr Gly Asn Thr Gly Ala Ala Ser Ile 
275 280 285 

Pro Ile Thr Met Asp Ala Ala Val Arg Ala Gly Ser Phe Arg Pro Gly 
290 295 300 

Glu Leu Val 	Leu Leu Ala Gly Phe Gly Gly Gly Met Ala Ala Ser Phe 
305 310 315 320 

Ala Leu Ile Glu Trp 
325 

<210> 17 
<211> 1287 
<212> DNA 
<213> Pseudomonas mevalonii 

<220> 
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Ala Arg Leu Asp His Ile Gly Gln Leu Leu Gly Leu Ser His Asp Asp 

20 25 30 

Val Ser Leu Leu Ala Asn Ala Gly Ala Leu Pro Met Asp Ile Ala Asn 
35 40 45 

Gly Met Ile Glu Asn Val Ile Gly Thr Phe Glu Leu Pro Tyr Ala Val 
50 55 60 

Ala Ser Asn Phe Gln Ile Asn Gly Arg Asp val Leu Val Pro Leu Val 
65 70 75 80 

val Glu Glu Pro ser Ile Val Ala Ala Ala Ser Tyr Met Ala Lys Leu 
85 90 95 

Ala Arg Ala Asn Gly Gly Phe Thr Thr Ser Ser Ser Ala Pro Leu Met 
100 105 110 

His Ala Gln Val Gln Ile Val Gly Ile Gln Asp Pro Leu Asn Ala Arg 
115 120 125 

Leu Ser Leu Leu Arg Arg Lys Asp Glu Ile Ile Glu Leu Ala Asn Arg 
130 135 140 

Lys Asp Gln Leu Leu Asn ser Leu Gly Gly Gly Cys Arg ASp Ile Glu 
145 150 155 160 

Val His Thr Phe Ala Asp Thr Pro Arg Gly Pro Met Leu Val Ala His 
165 170 175 

Leu Ile Val Asp Val Arg Asp Ala Met Gly Ala Asn Thr Val Asn Thr 
180 185 190 

Met Ala Glu Ala Val Ala Pro Leu Met Glu Ala Ile Thr Gly Gly Gln 
195 200 205 

Val Arg Leu Arg Ile Leu Ser Asn Leu Ala Asp Leu Arg Leu Ala Arg 
210 215 220 

Ala Gln Val Arg Ile Thr Pro Gln Gln Leu Glu Thr Ala Glu Phe Ser 
225 230 235 240 

Gly Glu Ala Val Ile Glu Gly Ile Leu Asp Ala Tyr Ala Phe Ala Ala 
245 250 255 

Val Asp Pro Tyr Arg Ala Ala Thr His Asn Lys Gly Ile Met Asn Gly 
260 265 270 

Ile Asp Pro Leu Ile Val Ala Thr Gly Asn Asp Trp Arg Ala Val Glu 
275 280 285 
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Ala Gly Ala His Ala Tyr Ala Cys Arg Ser Gly His Tyr Gly Ser Leu 

290 	 295 	 300 

Thr Thr Trp Glu Lys Asp Asn Asn Gly His Leu Val Gly Thr Leu Glu 
305 	 310 	 315 320 

Met Pro Met Pro val Gly Leu Val Gly Gly Ala Thr Lys Thr His Pro 
325 	 330 335 

Leu Ala Gln Leu Ser Leu Arg Ile Leu Gly Val Lys Thr Ala Gln Ala 
340 	 345 	 350 

Leu Ala Glu Ile Ala Val Ala Val Gly Leu Ala Gln Asn Leu Gly Ala 
355 	 360 	 365 

Met Arg Ala Leu Ala Thr Glu Gly Ile Gln Arg Gly His Met Ala Leu 
370 	 375 	 380 

His Ala Arg Asn Ile Ala Val Val Ala Gly Ala Arg Gly Asp Glu Val 
385 	 390 	 395 400 

Asp Trp val Ala Arg Gln Leu Val Glu Tyr His Asp Val Arg Ala Asp 
405 	 410 415 

Arg Ala Val Ala Leu Leu Lys Gln Lys Arg Gly Gln 
420 	 425 

<210> 	19 
<211> 	1302 
<212> 	DNA 
<213> 	silicibacter pomeroyi 

<220> 
<221> 	misc_feature 
<222> 	(1)..(1302) 
<223> 	silicibacter pomeroyi hydroxymethylglutaryl-CoA 

sequence 
reductase gene 

<400> 	19 
atgacaggca agacgggtca catcgatggt ttgaactcgc gcattgaaaa gatgcgagat 60 

ctcgaccccg cacaacggct ggtgcgcgtt gccgaggcgg cgggcctcga gcccgaggcg 120 

atcagcgcgc tggcgggtaa cggcgccctg cccctctcgc tggccaacgg gatgatcgag 180 

aacgtcatcg gcaaattcga actgccgctg ggcgtggcca cgaatttcac tgtgaacggc 240 

cgcgactatc tgatcccgat ggcggtcgaa gagccctcgg tggtggcggc cgcgtcctat 300 

atggcgcgta tcgcgcgcga gaatggcgga ttcaccgcgc atggcaccgc gcccttgatg 360 

cgcgcccaga tccaggtggt cgggttgggt gatcccgagg gcgcccggca gcgtctcctc 420 

gcccacaagg ccgcgttcat ggaggcggcg gacgctgtcg atccggtgct tgtcgggctg 480 

ggtggcggct gccgcgatat cgaggttcac gtgttccggg atacgccggt gggcgcgatg 540 

gtcgtcctgc acctgatcgt cgatgtgcgc gacgcgatgg gggccaatac ggtcaacacg 600 
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atggccgaac ggctggcccc cgaggtcgag cggattgccg gtggcaccgt gcggctgcgc 660 

atcctgtcga acctcgccga cctgcgattg gtccgggcgc gggtggaact ggccccggaa 720 

acactgacaa cgcagggcta tgacggcgcc gacgtggcgc ggggcatggt cgaggcctgc 780 

gcgcttgcca tcgtcgaccc ctatcgcgcg gcgacccata acaaggggat catgaacggc 840 

atcgacccgg tcgtcgtcgc caccggcaat gactggcgcg cgatcgaggc gggtgcccat 900 

gcctatgccg cccgcacggg tcattatacc tcgctgaccc gctgggaact ggcgaatgac 960 

gggcggcttg tgggcacgat cgaactgccc ctggcgcttg gccttgtcgg cggcgcgacc 1020 

aagacgcacc cgaccgcacg ggcggcgctg gccctgatgc aggtagagac tgcaaccgaa 1080 

ctggcccagg tcaccgccgc cgtgggtctg gcgcagaaca tggccgccat ccgcgcgctg 1140 

gcgaccgaag gcatccagcg cggtcacatg acccttcatg cgcgcaacat cgcgatcatg 1200 

gccggcgcaa caggcgccga tatcgaccgc gtcacccggg tcattgtcga agcgggcgac 1260 

gtcagcgtgg cccgtgcaaa acaggtgctg gaaaacacct 

<210> 	20 
<211> 	433 
<212> 	PRT 
<213> 	silicibacter pomeroyi 

<220> 
<221> 	misc_feature 
<222> 	(1)..(433) 

ga 1302 

<223> 	Silicibacter pomeroyi 	hydroxymethylglutaryl-coA reductase 
sequence 

<400> 	20 

Met Thr Gly Lys Thr Gly His Ile Asp Gly Leu Asn Ser Arg Ile Glu 
1 	 5 	 10 	 15 

Lys Met Arg Asp Leu Asp Pro Ala Gln Arg Leu Val Arg val Ala Glu 
20 	 25 	 30 

Ala Ala Gly Leu Glu Pro Glu Ala Ile Ser Ala Leu Ala Gly Asn Gly 
35 	 40 	 45 

Ala Leu Pro Leu Ser Leu Ala Asn Gly Met Tie Glu Asn val Ile Gly 
50 	 55 	 60 

Lys Phe Glu Leu Pro Leu Gly val Ala Thr Asn Phe Thr val Asn Gly 
65 	 70 	 75 	 80 

Arg Asp Tyr Leu Ile Pro Met Ala val Glu Glu Pro Ser val Val Ala 
85 	 90 	 95 

Ala Ala Ser Tyr Met Ala Arg Ile Ala Arg Glu Asn Gly Gly Phe Thr 
100 	 105 	 110 

protein 
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Ala His Gly Thr Ala Pro Leu Met Arg Ala Gln Ile Gln Val Val Gly 

115 120 125 

Leu Gly Asp Pro Glu Gly Ala Arg Gln Arg Leu Leu Ala His Lys Ala 
130 135 140 

Ala Phe Met Glu Ala Ala Asp Ala Val Asp Pro Val Leu Val Gly Leu 
145 150 155 160 

Gly Gly Gly Cys Arg Asp Ile Glu val His val Phe Arg Asp Thr Pro 
165 170 175 

val Gly Ala Met Val val Leu His Leu Ile val Asp val Arg Asp Ala 
180 185 190 

Met Gly Ala Asn Thr Val Asn Thr Met Ala Glu Arg Leu Ala Pro Glu 
195 200 205 

Val 	Glu Arg Ile Ala Gly Gly Thr val Arg Leu Arg Ile Leu Ser Asn 
210 215 220 

Leu Ala Asp Leu Arg Leu val Arg Ala Arg Val Glu Leu Ala Pro Glu 
225 230 235 240 

Thr Leu Thr Thr Gln Gly Tyr Asp Gly Ala Asp Val Ala Arg Gly Met 
245 250 255 

val Glu Ala Cys Ala Leu Ala Ile Val Asp Pro Tyr Arg Ala Ala Thr 
260 265 270 

His Asn 	Lys Gly Ile Met Asn Gly Ile Asp Pro Val Val Val Ala Thr 
275 280 285 

Gly Asn Asp Trp Arg Ala Ile Glu Ala Gly Ala His Ala Tyr Ala Ala 
290 295 300 

Arg Thr Gly His Tyr Thr Ser Leu Thr Arg Trp Glu Leu Ala Asn Asp 
305 310 315 320 

Gly Arg Leu Val Gly Thr Ile Glu Leu Pro Leu Ala Leu Gly Leu Val 
325 330 335 

Gly Gly Ala Thr Lys Thr His Pro Thr Ala Arg Ala Ala Leu Ala Leu 
340 345 350 

Met Gln Val Glu Thr Ala Thr Glu Leu Ala Gln Val Thr Ala Ala Val 
355 360 365 

Gly Leu Ala Gln Asn Met Ala Ala Ile Arg Ala Leu Ala Thr Glu Gly 
370 375 380 
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gatgccgtgg cgcgccagct ggccgccgag cacgacgtgc gcaccgaccg cgcgctggaa 	1260 

gtgctggccg cgctgcgcgc cagggcctga 1290 

<210> 22 
<211> 429 
<212> PRT 
<213> Delftia acidovorans 

<220> 
<221> misc_feature 
<222> (1)..(429) 
<223> Delftia acidovorans 

sequence 
hydroxymethylglutaryl-CoA reductase protein 

<400> 22 

Met Val Ala Asp Ser Arg Leu Pro Asn Phe Arg Ala Leu Thr Pro Ala 
1 5 10 15 

Gln Arg Arg Asp Phe Leu Ala Asp Ala Cys Gly Leu Ser Asp Ala Glu 
20 25 30 

Arg Ala Leu Leu Ala Ala Pro Gly Ala Leu Pro Leu Ala Leu Ala Asp 
35 40 	 45 

Gly Met Ile Glu Asn val 	Phe Gly Ser Phe Glu Leu Pro Leu Gly val 
50 55 60 

Ala Gly Asn Phe Arg val Asn Gly Arg Asp Val 	Leu val Pro Met Ala 
65 70 75 80 

val Glu Glu Pro Ser Val Val Ala Ala Ala Ser Tyr Met Ala Lys Leu 
85 90 95 

Ala Arg Glu Asp Gly Gly Phe Gln Thr Ser Ser Thr Leu Pro Leu Met 
100 105 110 

Arg Ala Gln val Gln Val 	Leu Gly Val Thr Asp Pro His Gly Ala Arg 
115 120 	 125 

Leu Ala Val 	Leu Gln Ala Arg Ala Gln Ile Ile Glu Arg Ala Asn Ser 
130 135 140 

Arg Asp Lys val 	Leu Ile Gly Leu Gly Gly Gly Cys Lys Asp Ile Glu 
145 150 155 160 

val His Val Phe Pro Asp Thr Pro Arg Gly Pro Met Leu val val 	His 
165 170 175 

Leu Ile Val Asp Val Arg Asp Ala Met Gly Ala Asn Thr val Asn Thr 
180 185 190 
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Met Ala Glu Ser Val Ala Pro Leu val Glu Lys Ile Thr Gly Gly Ser 

195 200 205 

val Arg Leu Arg Ile Leu Ser Asn Leu Ala Asp Leu Arg Leu Ala Arg 
210 215 220 

Ala Arg Val Arg Leu Thr Pro Gln Thr Leu Ala Thr Gln Asp Arg Ser 
225 230 235 240 

Gly Glu Glu Ile Ile Glu Gly Val Leu Asp Ala Tyr Thr Phe Ala Ala 
245 250 255 

Ile Asp Pro Tyr Arg Ala Ala Thr His Asn Lys Gly Ile Met Asn Gly 
260 265 270 

Ile Asp Pro val 	Ile val Ala Thr Gly Asn Asp Trp Arg Ala val Glu 
275 280 285 

Ala Gly Ala His Ala Tyr Ala Ser Arg Ser Gly Ser Tyr Thr Ser Leu 
290 295 300 

Thr Arg Trp Glu Lys Asp Ala Gly Gly Ala Leu Val Gly Ser Ile Glu 
305 310 315 320 

Leu Pro Met Pro Val Gly Leu val Gly Gly Ala Thr Lys Thr His Pro 
325 330 335 

Leu Ala Arg Leu Ala Leu Lys Ile Met Asp Leu Gln Ser Ala Gln Gln 
340 345 350 

Leu Gly Glu Ile Ala Ala Ala val Gly Leu Ala Gln Asn Leu Gly Ala 
355 360 365 

Leu Arg Ala Leu Ala Thr Glu Gly Ile Gln Arg Gly His Met Ala Leu 
370 375 380 

His Ala Arg Asn Ile Ala Leu Val Ala Gly Ala Thr Gly Asp Glu Val 
385 390 395 400 

Asp Ala Val Ala Arg Gln Leu Ala Ala Glu His Asp val Arg Thr Asp 
405 410 415 

Arg Ala Leu Glu Val Leu Ala Ala Lea Arg Ala Arg Ala 
420 425 

<210> 	23 
<211> 	5726 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Synthetic construct: pAM70 plasmid 
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aggagcagga ctgacacgtg ctaaaacttc atttttaatt taaaaggatc taggtgaaga 10020 

tcctttttga taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagcgt 10080 

cagaccccgt agaaaagatc aaaggatctt cttgagatcc tttttttctg cgcgtaatct 10140 

gctgcttgca aacaaaaaaa ccaccgctac cagcggtggt ttgtttgccg gatcaagagc 10200 

taccaactct ttttccgaag gtaactggct tcagcagagc gcagatacca aatactgtcc 10260 

ttctagtgta gccgtagtta ggccaccact tcaagaactc tgtagcaccg cctacatacc 10320 

tcgctctgct aatcctgtta ccagtggctg ctgccagtgg cgataagtcg tgtcttaccg 10380 

ggttggactc aagacgatag ttaccggata aggcgcagcg gtcgggctga acggggggtt 10440 

cgtgcacaca gcccagcttg gagcgaacga cctacaccga actgagatac ctacagcgtg 10500 

agctatgaga aagcgccacg cttcccgaag ggagaaaggc ggacaggtat ccggtaagcg 10560 

gcagggtcgg aacaggagag cgcacgaggg agcttccagg gggaaacgcc tggtatcttt 10620 

atagtcctgt cgggtttcgc cacctctgac ttgagcgtcg atttttgtga tgctcgtcag 10680 

gggggcggag cctatggaaa aacgccagca acgcggcctt tttacggttc ctgggctttt 10740 

gctggccttt tgctcacatg ttctttcctg cgttatcccc tgattctgtg gataaccgta 10800 

ttaccgcctt tgagtgagct gataccgctc gccgcagccg aacgaccgag cgcagcgagt 10860 

cagtgagcga ggaagcggaa g 10881 

<210> 	26 
<211> 	24 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic primer YT_164_36_001 

<400> 	26 
gcctgtctac aggataaaga cggg 24 

<210> 	27 
<211> 	44 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic primer YT_164_36_002 

<400> 	27 
tcccgttctt tccactcccg tctatatata tatcattgtt atta 44 

<210> 	28 
<211> 	44 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Synthetic primer YT_164_36_003 

<400> 	28 
taataacaat gatatatata tagacgggag tggaaagaac ggga 44 
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<210> 	29 
<211> 	54 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	synthetic primer Y1_164_36_004 

<400> 	29 
ccaacaaagt ttagttgaga gtttcattta tattgaattt tcaaaaat c ttac 54 

<210> 	30 
<211> 	54 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	synthetic primer YT_164_36_005 

<400> 	30 
gtaagaattt ttgaaaattc aatataaatg aaactctcaa ctaaactttg ttgg 54 

<210> 	31 
<211> 	60 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Synthetic primer YT_164_36_006 

<400> 	31 
gtcaaggaga aaaaactata atgtctcaga acgtttacat tgtatcgact gccagaaccc 60 

<210> 	32 
<211> 	60 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic primer )7_164_36_007 

<400> 	32 
gggttctggc agtcgataca atgtaaacgt tctgagacat tatagttttt tctccttgac 60 

<210> 	33 
<211> 	42 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	synthetic primer YT_164_36_008 

<400> 	33 
gtgtgccttt tgacttactt ttacgttgag ccattagtat ca 42 

<210> 	34 
<211> 	42 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
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<223> 	Synthetic primer YT_164_36_009 

<400> 	34 
tgatactaat ggctcaacgt aaaagtaagt caaaaggcac ac 42 

<210> 	35 
<211> 	56 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Synthetic primer YT_164_36_010 

<400> 	35 
gatatttctt gaatcaggcg ccttagaccc cccagtgcag cgaacgttat aaaaac 56 

<210> 	36 
<211> 	56 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	synthetic primer YT_164_36_011 

<400> 	36 
gtttttataa cgttcgctgc actggggggt ctaaggcgcc tgattcaaga aatatc 56 

<210> 	37 
<211> 	31 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	synthetic construct: 	Linker YT_164_36_012 

<400> 	37 
aaatatgacc cccaatatga gaaattaagg c 31 

<210> 	38 
<211> 	54 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	synthetic primer YT_164_30_Ga13F 

<400> 	38 
gagctcgcgg ccgcgtacat acctctctcc gtatcctcgt aatcattttc ttgt 54 

<210> 	39 
<211> 	46 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	synthetic primer YT_164_30_Gal3R 

<400> 	39 
catatgacta tgtgttgccc taccttttta cttttatttt ctcttt 46 

<210> 	40 
<211> 	54 
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<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Synthetic primer YT_164_30_Ga17F 

<400> 	40 
gagctcgcgg ccgcgtgtca cagcgaattt cctcacatgt agggaccgaa ttgt 54 

<210> 	41 
<211> 	46 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic primer YT_164_30_Gal7R 

<400> 	41 
catatgtttt gagggaatat tcaactgttt ttttttatca tgttga 46 

<210> 	42 
<211> 	28 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic construct: 	RYSE Linker 0 

<400> 	42 
gacggcacgg ccacgcgttt aaaccgcc 28 

<210> 	43 
<211> 	27 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic construct: 	RYSE Linker 19 

<400> 	43 
cccgccaggc gctggggttt aaacacc 27 

<210> 	44 
<211> 	2738 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic construct: 	Kan A-ADH1 disruption construct 

<400> 	44 
gacggcacgg ccacgcgttt aaaccgccaa tgggctaaac aagactacac caattacact 60 

gcctcattga tggtggtaca taacgaacta atactgtagc cctagacttg atagccatca 120 

tcatatcgaa gtttcactac cctttttcca tttgccatct attgaagtaa taataggcgc 180 

atgcaacttc ttttcttttt ttttcttttc tctctccccc gttgttgtct caccatatcc 240 

gcaatgacaa aaaaatgatg gaagacacta aaggaaaaaa ttaacgacaa agacagcacc 300 

aacagatgtc gttgttccag agctgatgag gggtatctcg aagcacacga aactttttcc 360 

ttccttcatt cacgcacact actctctaat gagcaacggt atacggcctt ccttccagtt 420 
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ttttttttct cttgaactcg aggtccgccg gcgttggacg agcgtgatga tttctttcct 1920 

ttttatattg acgacttttt ttttttcgtg tgtttttgtt ctcttataac cgagctgctt 1980 

acttattatt atttcacctt ctctttttat ttatacttat aattatttat tctttacata 2040 

ctgttacaag aaactctttt ctacattaat tgcataaagt gtcaatcagc acatcctcta 2100 

tatcgctatc aacaacaaat ttgacaaacc tgcctatatc ttcaggaaca actgccgcat 2160 

cgctaccacc actacttgtg aagtccctgg agtttaatat gcactgaaat ttacctagcc 2220 

gttttacaca agaccataat ccatccatgc tatcgcagta tatgattttg tgttcgtttt 2280 

tcgtcttgcg aaaggcatcc tcaatggctt gtttcattga tccatcagtg tggctcgtag 2340 

gtaccagcaa aaccacttca tcagcggcgt actcctggcg gtttaaacgc gtggccgtgc 2400 

cgtc 2404 

<210> 	48 
<211> 	8536 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	synthetic construct: 	i73830 integration construct 

<400> 	48 
gacggcacgg ccacgcgttt aaaccgccac ccagccaagg tagtctaaaa gctaatttct 60 

ctaaaaggga gaaagttggt gattttttat ctcgcattat tatatatgca agaatagtta 120 

aggtatagtt ataaagtttt atcttaattg ccacatacgt acattgacac gtagaaggac 180 

tccattattt ttttcattct agcatactat tattccttgt aacgtcccag agtattccat 240 

ttaattgtcc tccatttctt aacggtgacg aaggatcacc atacaacaac tactaaagat 300 

tatagtacac tctcaccttg caactattta tctgacattt gccttacttt tatctccagc 360 

ttcccctcga ttttattttt caatttgatt tctaaagctt tttgcttagg cataccaaac 420 

catccactca tttaacacct tatttttttt ttcgaagaca gcatccaact ttatacgttc 480 

actacctttt tttttacaac aatttcattc ttcatcctat gaacgctcgt ccaacgccgg 540 

cggacctttc agacgcgact gcctcatcag taagacccgt tgaaaagaac ttacctgaaa 600 

aaaacgaata tatactagcg ttgaatgtta gcgtcaacaa caagaagttt aatgacgcgg 660 

aggccaaggc aaaaagattc cttgattacg taagggagtt agaatcattt tgaataaaaa 720 

acacgctttt tcagttcgag tttatcatta tcaatactgc catttcaaag aatacgtaaa 780 

taattaatag tagtgatttt cctaacttta tttagtcaaa aaattagcct tttaattctg 840 

ctgtaacccg tacatgccca aaataggggg cgggttacac agaatatata acatcgtagg 900 

tgtctgggtg aacagtttat tcctggcatc cactaaatat aatggagccc gctttttaag 960 

ctggcatcca gaaaaaaaaa gaatcccagc accaaaatat tgttttcttc accaaccatc 1020 

agttcatagg tccattctct tagcgcaact acagagaaca ggggcacaaa caggcaaaaa 1080 

acgggcacaa cctcaatgga gtgatgcaac ctgcctggag taaatgatga cacaaggcaa 1140 
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107345_00374_SEQLIST 

tataaaagta gaatttaaga agtttaagaa atagatttac agaattacaa tcaataccta 6720 

ccgtctttat atacttatta gtcaagtagg ggaataattt cagggaactg gtttcaacct 6780 

tttttttcag ctttttccaa atcagagaga gcagaaggta atagaaggtg taagaaaatg 6840 

agatagatac atgcgtgggt caattgcctt gtgtcatcat ttactccagg caggttgcat 6900 

cactccattg aggttgtgcc cgttttttgc ctgtttgtgc ccctgttctc tgtagttgcg 6960 

ctaagagaat ggacctatga actgatggtt ggtgaagaaa acaatatttt ggtgctggga 7020 

ttcttttttt ttctggatgc cagcttaaaa agcgggctcc attatattta gtggatgcca 7080 

ggaataaact gttcacccag acacctacga tgttatatat tctgtgtaac ccgcccccta 7140 

ttttgggcat gtacgggtta cagcagaatt aaaaggctaa ttttttgact aaataaagtt 7200 

aggaaaatca ctactattaa ttatttacgt attctttgaa atggcagtat tgataatgat 7260 

aaactcgaac tgaaaaagcg tgttttttat tcaaaatgat tctaactccc ttacgtaatc 7320 

aaggaatctt tttgccttgg cctccgcgtc attaaacttc ttgttgttga cgctaacatt 7380 

caacgctagt atatattcgt ttttttcagg taagttcttt tcaacgggtc ttactgatga 7440 

ggcagtcgcg tctgaaaggt ccgccggcgt tggacgagcg tgatgatttc tttccttttt 7500 

atattgacga cttttttttt ttcgtgtgtt tttgttctct tataaccgag ctgcttactt 7560 

attattattt caccttctct ttttatttat acttataatt atttattctt tacatactgt 7620 

tacaagaaac tcttttctac attaattgca taaagtgtca atcagcacat cctctatatc 7680 

gctatcaaca acaaatttga caaacctgcc tatatcttca ggaacaactg ccgcatcgct 7740 

accaccacta cttgtgaagt ccctggagtt taatatgcac tgaaatttac ctagccgttt 7800 

tacacaagac cataatccat ccatgctatc gcagtatatg attttgtgtt cgtttttcgt 7860 

cttgcgaaag gcatcctcaa tggcttgttt cattgatcca tcagtgtggc tcgtaggtac 7920 

cagcaaaacc acttcatcag cggcgtactc ctggcggttt aaacgcgtgg ccgtgccgtc 7980 

<210> 	51 
<211> 	13266 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic construct: 	i84022 integration construct 

<400> 	51 
gacggcacgg ccacgcgttt aaaccgccaa gtgatgtaac taaatacacg attaccatgg 60 

aaattaacgt accttttttg tgcgtgtatt gaaatattat gacatattac agaaagggtt 120 

cgcaagtcct gtttctatgc ctttctctta gtaattcacg aaataaacct atggtttacg 180 

aaatgatcca cgaaaatcat gttattattt acatcaacat atcgcgaaaa ttcatgtcat 240 

gtccacatta acatcattgc agagcaacaa ttcattttca tagagaaatt tgctactatc 300 

acccactagt actaccattg gtacctacta ctttgaattg tactaccgct gggcgttatt 360 

aggtgtgaaa ccacgaaaag ttcaccataa cttcgaataa agtcgcggaa aaaagtaaac 420 
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ataagtaaat gcatgtatac taaactcaca aattagagct tcaatttaat tatatcagtt 8640 

attaccacga aaatcgttat tgtcttgaag gtgaaatttc tactcttatt aatggtgaac 8700 

gttaagctga tgctatgatg gaagctgatt ggtcttaact tgcttgtcat cttgctaatg 8760 

gtcatatggc tcgtgttatt acttaagtta tttgtactcg ttttgaacgt aatgctaatg 8820 

atcatcttat ggaataatag tgaacggccg gccaagcacg cggggattga atgagaaaaa 8880 

aaatcggttg ggcttaactt taaagaaaaa agttgagatt agatttattg tgttataaat 8940 

atagatatac aattctttat aaaaaaaata tatatatata tcattgttat taaataaaga 9000 

gttttcctag tatatagatt aaaaaactac tctattaaat gagagctaaa aaaagcaggc 9060 

tgccaaaaaa ataaagcatt tatgaagggg gttcagcaag atgcaatcga tgggggaaga 9120 

ttatttttta acatcgtaag atcttctaaa tttgtcatcg atgttggtca agtagtaaac 9180 

accactttgc aaatgctcaa tggaaccttg aggtttgaag ttcttcttca aatgggcatt 9240 

ttctctcaat tcgatggcag cttcgtaatc ctttggagtt tcggtgattc tcttggctaa 9300 

tttgttagta atatctaatt ccttgataat atgttggacg tcaccaacaa ttttgcaaga 9360 

atatagagat gcagctaaac cggaaccgta agaaaataaa ccaacacgct tgccttgtaa 9420 

gtcgtcagat ccaacatagt ttaatagaga tgcaaaggcg gcataaacag atgcggtgta 9480 

catgttacct gtgtttgttg gaacaatcaa agattgggca actctctctt tgtggaatgg 9540 

cttagcaaca ttaacaaaag ttttttcaat gttcttatcg gttaaagatt cgtcataatc 9600 

gcgagtagct aattcggcgt caacttctgg gaacaattga ggattggctc tgaaatcgtt 9660 

atatagtaat ctaccgtatg attttgtgac caatttacag gttggaacat ggaaaacgtt 9720 

gtagtcgaaa tatttcaaaa cgttcaaagc atccgaacca gcgggatcgc taaccaaccc 9780 

tttagaaata gccttcttgg aataactctt gtaaacttga tcaagagcct tgacgtaaca 9840 

agttaatgaa aaatgaccat cgacgtaagg atattcgctg gtgaaatctg gcttgtaaaa 9900 

atcgtaggcg tgttccatgt aagaagctct tacagagtca aatacaattg gagcatcagg 9960 

accgatccac atagcaacag taccggcacc accggttggt cttgcggcac ccttatcgta 10020 

gatggcaata tcaccgcaaa ctacaatggc gtctctacca tcccatgcgt tagattcaat 10080 

ccagttcaaa gagttgaaca acgcgttggt accaccgtaa caggcattaa gcgtgtcaat 10140 

accttcgacg tcagtgtttt caccaaacaa ttgcatcaag acagacttga cagacttgga 10200 

cttgtcaatc agagtttcag taccgacttc taatctacca attttgttgg tgtcgatgtt 10260 

gtaactcttg atcaacttag acaaaacagt tagggacatc gagtagatat cttctctgtc 10320 

attgacaaaa gacatgttgg tttggcccag accaattgtg tatttacctt gagaaacgcc 10380 

atcaaatttc tctagctcag attggttgac acattgagtt gggatgtaaa tttggatacc 10440 

tttaataccg acattttgag gtctggtttt ttgttcagcg gtcttttgtt tttttagttc 10500 

agtcatttgc aagtttgtat tgtgtaattg ttgttgcttt tgcggcctaa gtcttccttt 10560 

aataccacac caacaaagtt tagttgagag tttcattgtg aaggtagttc gattttggag 10620 
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tactttatag tttgtacgtc ataatttctt ccatattaca agttcgtgca tatatagaaa 12720 

gaattctgtt gttgtaattg tcataactag gtccgccggc gttggacgag cgaatgtgta 12780 

tattagttta aaaagttgta tgtaataaaa gtaaaattta atattttgga tgaaaaaaac 12840 

catttttaga ctttttctta actagaatgc tggagtagaa atacgccatc tcaagataca 12900 

aaaagcgtta ccggcactga tttgtttcaa ccagtatata gattattatt gggtcttgat 12960 

caactttcct cagacatatc agtaacagtt atcaagctaa atatttacgc gaaagaaaaa 13020 

caaatatttt aattgtgata cttgtgaatt ttattttatt aaggatacaa agttaagaga 13080 

aaacaaaatt tatatacaat ataagtaata ttcatatata tgtgatgaat gcagtcttaa 13140 

cgagaagaca tggccttggt gacaactctc ttcaaaccaa cttcagcctt tctcaattca 13200 

tcagcagatg ggtcttcgat ttgcaaagca gccaaagcgg cggtttaaac gcgtggccgt 13260 

gccgtc 13266 

<210> 	52 
<211> 	13712 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Synthetic construct: 	i84024 integration construct 

<400> 	52 
gacggcacgg ccacgcgttt aaaccgccaa gtgatgtaac taaatacacg attaccatgg 60 

aaattaacgt accttttttg tgcgtgtatt gaaatattat gacatattac agaaagggtt 120 

cgcaagtcct gtttctatgc ctttctctta gtaattcacg aaataaacct atggtttacg 180 

aaatgatcca cgaaaatcat gttattattt acatcaacat atcgcgaaaa ttcatgtcat 240 

gtccacatta acatcattgc agagcaacaa ttcattttca tagagaaatt tgctactatc 300 

acccactagt actaccattg gtacctacta ctttgaattg tactaccgct gggcgttatt 360 

aggtgtgaaa ccacgaaaag ttcaccataa cttcgaataa agtcgcggaa aaaagtaaac 420 

agctattgct actcaaatga ggtttgcaga agcttgttga agcatgatga agcgttctaa 480 

acgcactatt catcattaaa tatttaaagc tcataaaatt gtattcaatt cctattctaa 540 

atggctttta tttctattac aactattagc tctaaatcca tatcctcata agcagcaatc 600 

aattctatct atactttaaa cgctcgtcca acgccggcgg acctgatgtg tattactagt 660 

gtcgacgaca gcattcgccc agtatttttt ttattctaca aaccttctat aatttcaaag 720 

tatttacata attctgtatc agtttaatca ccataatatc gttttctttg tttagtgcaa 780 

ttaatttttc ctattgttac ttcgggcctt tttctgtttt atgagctatt ttttccgtca 840 

tccttccgga tccagatttt cagcttcatc tccagattgt gtctacgtaa tgcacgccat 900 

cattttaaga gaggacctcc cgcgacctcc aaaatcgaac taccttcaca atgaaacttc 960 

ttagtagtat tgagcaggcg tgtgacatct gtagattgaa gaaattgaaa tgtagtaagg 1020 

agaagcccaa atgtgcgaaa tgccttaaaa ataattggga atgcagatat agtccgaaga 1080 
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gtagaaatac gccatctcaa gatacaaaaa gcgttaccgg cactgatttg tttcaaccag 13380 

tatatagatt attattgggt cttgatcaac tttcctcaga catatcagta acagttatca 13440 

agctaaatat ttacgcgaaa gaaaaacaaa tattttaatt gtgatacttg tgaattttat 13500 

tttattaagg atacaaagtt aagagaaaac aaaatttata tacaatataa gtaatattca 13560 

tatatatgtg atgaatgcag tcttaacgag aagacatggc cttggtgaca actctcttca 13620 

aaccaacttc agcctttctc aattcatcag cagatgggtc ttcgatttgc aaagcagcca 13680 

aagcggcggt ttaaacgcgt ggccgtgccg tc 13712 

<210> 	53 
<211> 	13964 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Synthetic construct: 	i84026 integration construct 

<400> 	53 
gacggcacgg ccacgcgttt aaaccgccaa gtgatgtaac taaatacacg attaccatgg 60 

aaattaacgt accttttttg tgcgtgtatt gaaatattat gacatattac agaaagggtt 120 

cgcaagtcct gtttctatgc ctttctctta gtaattcacg aaataaacct atggtttacg 180 

aaatgatcca cgaaaatcat gttattattt acatcaacat atcgcgaaaa ttcatgtcat 240 

gtccacatta acatcattgc agagcaacaa ttcattttca tagagaaatt tgctactatc 300 

acccactagt actaccattg gtacctacta ctttgaattg tactaccgct gggcgttatt 360 

aggtgtgaaa ccacgaaaag ttcaccataa cttcgaataa agtcgcggaa aaaagtaaac 420 

agctattgct actcaaatga ggtttgcaga agcttgttga agcatgatga agcgttctaa 480 

acgcactatt catcattaaa tatttaaagc tcataaaatt gtattcaatt cctattctaa 540 

atggctttta tttctattac aactattagc tctaaatcca tatcctcata agcagcaatc 600 

aattctatct atactttaaa cgctcgtcca acgccggcgg acctgatgtg tattactagt 660 

gtcgacgaca gcattcgccc agtatttttt ttattctaca aaccttctat aatttcaaag 720 

tatttacata attctgtatc agtttaatca ccataatatc gttttctttg tttagtgcaa 780 

ttaatttttc ctattgttac ttcgggcctt tttctgtttt atgagctatt ttttccgtca 840 

tccttccgga tccagatttt cagcttcatc tccagattgt gtctacgtaa tgcacgccat 900 

cattttaaga gaggacctcc cgcgacctcc aaaatcgaac taccttcaca atgaaacttc 960 

ttagtagtat tgagcaggcg tgtgacatct gtagattgaa gaaattgaaa tgtagtaagg 1020 

agaagcccaa atgtgcgaaa tgccttaaaa ataattggga atgcagatat agtccgaaga 1080 

cgaagcgcag tccccttacc cgcgcgcacc ttacggaggt cgagagtcgc cttgagcgcc 1140 

ttgagcaact tttccttctt atcttcccca gagaggattt ggatatgatc cttaagatgg 1200 

acagtcttca agacattaag gcgcttctta cggggctttt cgtgcaggac aacgtcaaca 1260 

aggacgcggt gacggaccgc cttgccagtg tcgaaaccga catgcccctt acgcttcgcc 1320 
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ctggtcttca ccggtcgcgt tcctgaaacg cagatgtgcc tcgcgccgca ctgctccgaa 11580 

caataaagat tctacaatac tagcttttat ggttatgaag aggaaaaatt ggcagtaacc 11640 

tggccccaca aaccttcaaa tcaacgaatc aaattaacaa ccataggata ataatgcgat 11700 

tagtttttta gccttatttc tggggtaatt aatcagcgaa gcgatgattt ttgatctatt 11760 

aacagatata taaatgcaaa agctgcataa ccactttaac taatactttc aacattttcg 11820 

gtttgtatta cttcttattc aaatgtcata aaagtatcaa caaaaaattg ttaatatacc 11880 

tctatactta ccccacccga agtcgcgcaa ccaactaact ttacaatgtc attaccgttc 11940 

ttaacttctg caccgggaaa ggttattatt tttggtgaac actctgctgt gtacaacaag 12000 

cctgccgtcg ctgctagtgt gtctgcgttg agaacctacc tgctaataag cgagtcatct 12060 

gcaccagata ctattgaatt ggacttcccg gacattagct ttaatcataa gtggtccatc 12120 

aatgatttca atgccatcac cgaggatcaa gtaaactccc aaaaattggc caaggctcaa 12180 

caagccaccg atggcttgtc tcaggaactc gttagtcttt tggatccgtt gttagctcaa 12240 

ctatccgaat ccttccacta ccatgcagcg ttttgtttcc tgtatatgtt tgtttgccta 12300 

tgcccccatg ccaagaatat taagttttct ttaaagtcta ctttacccat cggtgctggg 12360 

ttgggctcaa gcgcctctat ttctgtatca ctggccttag ctatggccta cttggggggg 12420 

ttaataggat ctaatgactt ggaaaagctg tcagaaaacg ataagcatat agtgaatcaa 12480 

tgggccttca taggtgaaaa gtgtattcac ggtacccctt caggaataga taacgctgtg 12540 

gccacttatg gtaatgccct gctatttgaa aaagactcac ataatggaac aataaacaca 12600 

aacaatttta agttcttaga tgatttccca gccattccaa tgatcctaac ctatactaga 12660 

attccaaggt ctacaaaaga tcttgttgct cgcgttcgtg tgttggtcac cgagaaattt 12720 

cctgaagtta tgaagccaat tctagatgcc atgggtgaat gtgccctaca aggcttagag 12780 

atcatgacta agttaagtaa atgtaaaggc accgatgacg aggctgtaga aactaataat 12840 

gaactgtatg aacaactatt ggaattgata agaataaatc atggactgct tgtctcaatc 12900 

ggtgtttctc atcctggatt agaacttatt aaaaatctga gcgatgattt gagaattggc 12960 

tccacaaaac ttaccggtgc tggtggcggc ggttgctctt tgactttgtt acgaagagac 13020 

attactcaag agcaaattga cagtttcaaa aagaaattgc aagatgattt tagttacgag 13080 

tgggactggc tgctgtttgt taagcgcaaa aaatttgaat 13140 acatttgaaa cagacttggg 

aaagatctta aaatcaaatc cctagtattc caattatttg aaaataaaac taccacaaag 13200 

caacaaattg acgatctatt attgccagga aacacgaatt taccatggac ttcataagct 13260 

aatttgcgat aggcattatt tattagttgt ttttaatctt aactgtgtat gaagttttat 13320 

gtaataaaga tagaaagaga aacaaaaaaa aatttttcgt agtatcaatt cagctttcga 13380 

agacagaatg aaatttaagc agaccatagt atccttgata cattgactca ggtccgccgg 13440 

cgttggacga gcgaagcatc ttgccctgtg cttggccccc agtgcagcga acgttataaa 13500 

aacgaatact gagtatatat ctatgtaaaa caaccatatc atttcttgtt ctgaactttg 13560 
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tttacctaac tagttttaaa tttccctttt tcgtgcatgc gggtgttctt atttattagc 13620 

atactacatt tgaaatatca aatttcctta gtagaaaagt gagagaaggt gcactgacac 13680 

aaaaaataaa atgctacgta taactgtcaa aactttgcag cagcgggcat ccttccatca 13740 

tagcttcaaa catattagcg ttcctgatct tcatacccgt gctcaaaatg atcaaacaaa 13800 

ctgttattgc caagaaataa acgcaaggct gccttcaaaa actgatccat tagatcctca 13860 

tatcaagctt cctcatagaa cgcccaatta caataagcat gttttgctgt tatcaccggg 13920 

tgataggttt gctcaggcgg tttaaacgcg tggccgtgcc gtc 13963 
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