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<210> 2 
<211> 428 
<212> PRT 
<213> Anaerolinea thermophila uNI-1 

<400> 2 

Met Phe Gly ser Pro Ala Pro Leu Leu Asp Met Val Thr Ala Gln Lys 
1 	 5 	 10 	 15 

Gln Gly Met Ala Arg Gly Ile Pro Ser Ile Cys Ser Ala His Pro Val 
20 	 25 	 30 

Val Leu Ser Ala Ala Cys His Leu Ala Arg Arg Ser Gly Ala Pro Leu 
35 	 40 	 45 

Leu Ile Glu Thr Thr Cys Asn Gln Val Asn His Gln Gly Gly Tyr Ser 
50 	 55 	 60 

Gly Met Thr Pro Ala Asp Phe Val Arg Phe Leu Arg Glu Ile Leu Glu 
65 	 70 	 75 	 80 

Arg Glu Gly Ile Pro Pro Gln Gln Val Ile Leu Gly Gly Asp HiS Leu 
85 	 90 	 95 

Gly Pro Tyr Pro Trp Arg Lys Glu Pro Ala Glu Thr Ala Ile Ala Gln 
100 	 105 	 110 

Ala Leu Glu Met Val Arg Ala Tyr val Gln Ala Gly Tyr Thr Lys Ile 
115 	 120 	 125 

His Leu Asp Ala ser Met Pro Cys Ala Asp Asp Asp Pro Glu Arg Pro 
130 	 135 	 140 

LeU Pro Leu Glu Arg Ile Ala Arg Arg Ala Ala Gln Leu Cys Ala Ala 
145 	 150 	 155 	 160 

Ala Glu Ala Ala Ala Gly Ala val Gln Pro Val Tyr val Ile Gly Ser 
165 	 170 	 175 

Glu val Pro Pro Pro Gly Gly Ala Gln Gly Gln Glu Ala Arg Leu His 
180 	 185 	 190 

Val Thr Thr Pro Gln Glu Ala Gin Ala Ala Leu Asp Ala Phe Arg Glu 
195 	 200 	 205 

Ala Phe Leu Gln Ala Gly Leu Thr Pro Val Trp Glu Arg val Ile Ala 
210 	 215 	 220 

Leu val val Gln Pro Gly val Glu Phe Gly val Asp ser Ile His Ala 
225 	 230 	 235 	 240 
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4765635_1 
Tyr Gln Arg Glu Ala Ala Arg Pro Leu Lys Thr Phe Ile Glu Gly Val 

245 	 250 	 255 

Pro Gly Met val Tyr Glu Ala His ser Thr Asp Tyr Gln Thr Arg Ala 
260 	 265 	 270 

Ser Leu Arg Ala Leu val Glu Asp His Phe ser Ile Leu Lys val Gly 
275 	 280 	 285 

Pro Ala Leu Thr Phe Ala Tyr Arg Glu Ala Val Phe Ala Leu Glu His 
290 	 295 	 300 

Ile Glu Arg Glu Ile Leu Gly Arg Gln Asp Met Pro Leu Ser Arg Leu 
305 	 310 	 315 	 320 

Ser Glu val Leu Asp Glu val Met Leu Asn Asp Pro Arg His Trp Gln 
325 	 330 	 335 

Gly Tyr Phe Ala Gly Ala Pro Ala Glu Gln Ala Leu Ala Arg Arg Tyr 
340 	 345 	 350 

Ser Phe Ser Asp Arg Ile Arg Tyr Tyr Trp His His Pro Ala Ala Gln 
355 	 360 	 365 

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

Leu Ser Leu Leu Ser Gln Tyr Leu Pro Arg Glu Tyr Glu Met Val Arg 
385 	 390 	 395 	 400 

Ala Gly Glu Ile ser Ser His Pro Gln Asp Leu Ile Arg Ala His Ile 
405 	 410 	 415 

Gln His Thr Leu Glu Asp Tyr Ala Ala Ala Cys Gly 
420 	 425 

<210> 3 
<211> 1290 
<212> DNA 
<213> Caldicellulosiruptor kronotskyensis 

<400> 3 
atgagtcctc aaaatccatt gattggttta tttaagaata gagaaaaaga gtttaagggt 	60 

attatttcag tttgttcttc aaatgaaata gtcttagaag cagttttaaa aagaatgaaa 	120 

gatacaaacc taccaattat tattgaagcc acagcgaacc aggtaaatca atttggcggg 	180 

tattctgggt tgacaccgtc tcagttcaaa gaacgagtta taaaaattgc tcaaaaagtt 	240 

gattttccac ttgagagaat aattcttggt ggggaccatc ttggaccatt tgtgtggcgt 	300 

gaccaggaac cagaaattgc tatggagtat gctaagcaaa tgataaaaga atacataaaa 	360 

gcaggtttta ccaaaattca catcgacacg agtatgcctt taaaagggga gaacagcata 	420 
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gatgatgaaa taattgctaa aagaactgct gtgctctgca ggattgcgga ggagtgtttt 	480 

gagaagattt ctataaacaa tccctatatt acaaggccag tttatgtgat aggagctgat 	540 

gtgccacctc ccggcggaga gtcttctatt tgtcaaacaa ttactactaa agatgaatta 	600 

gaaagaagtt tagaatattt caaagaagca tttaaaaagg aaggaattga gcatgtattc 	660 

gattatgtag ttgctgttgt tgcaaatttt ggagttgaat ttgggagcga tgaaattgtt 	720 

gattttgata tggaaaaagt aaagccgcta aaagaacttt tggcaaagta caatatagta 	780 

tttgaaggcc attctacaga ttatcaaaca aaagaaaact taaaaagaat ggtcgaatgt 	840 

ggtattgcaa ttttaaaggt tggtcctgct ctaacattta cattgcgcga agcgttagta 	900 

gcacttagtc atattgaaga agaaatttat agcaatgaaa aggagaaact gtcaagattt 	960 

agagaagttt tattgaatac tatgctaaca tgcaaagatc actggagtaa atattttgat 	1020 

gagaatgata agttaattaa gtcaaagctc ctatatagct atcttgacag atggagatac 	1080 

tattttgaaa acgagagtgt gaaaagtgct gtttattctc ttattggaaa tttagagaat 	1140 

gttaaaattc caccttggct tgtaagtcag tattttcctt ctcagtacca aaagatgaga 	1200 

aaaaaagatt taaaaaacgg tgctgccgac ctaatattgg ataaaatagg ggaagtcatt 	1260 

gaccattatg tttatgcggt aaaagaataa 	 1290 

<210> 4 
<211> 429 
<212> PRT 
<213> Caldicellulosiruptor kronotskyensis 

<400> 4 

Met Ser Pro Gln Asn Pro Leu Ile Gly Leu Phe Lys Asn Arg Glu Lys 
1 	 5 	 10 	 15 

Glu Phe Lys Gly Ile Ile Ser Val Cys ser ser Asn Glu Ile val Leu 
20 	 25 	 30 

Glu Ala Val Leu Lys Arg Met Lys Asp Thr Asn Leu Pro Ile Ile Ile 
35 	 40 	 45 

Glu Ala Thr Ala Asn Gln Val Asn Gln Phe Gly Gly Tyr Ser Gly Leu 
50 	 55 	 60 

Thr Pro Ser Gln Phe Lys Glu Arg val Ile Lys Ile Ala Gln Lys Val 
65 	 70 	 75 	 80 

Asp Phe Pro Leu Glu Arg Ile Ile Leu Gly Gly Asp His Leu Gly Pro 
85 	 90 	 95 

Phe Val Trp Arg Asp Gln Glu Pro Glu Ile Ala Met Glu Tyr Ala Lys 
100 	 105 	 110 

Gln Met Ile Lys Glu Tyr Ile Lys Ala Gly Phe Thr Lys Ile His Ile 
115 	 120 	 125 
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Asp Thr Ser Met Pro Leu Lys Gly Glu Asn Ser Ile Asp Asp Glu Ile 
130 	 135 	 140 

Ile Ala Lys Arg Thr Ala val Leu Cys Arg Ile Ala Glu Glu Cys Phe 
145 	 150 	 155 	 160 

Glu Lys Ile Ser Ile Asn Asn Pro Tyr Ile Thr Arg Pro val Tyr val 
165 	 170 	 175 

Ile Gly Ala Asp val Pro Pro Pro Gly Gly Glu ser ser Ile cys Gln 
180 	 185 	 190 

Thr Ile Thr Thr Lys Asp Glu Leu Glu Arg Ser Leu Glu Tyr Phe Lys 
195 	 200 	 205 

Glu Ala Phe Lys Lys Glu Gly Ile Glu His val Phe Asp Tyr Val Val 
210 	 215 	 220 

Ala Val val Ala Asn Phe Gly val Glu Phe Gly Ser Asp Glu Ile Val 
225 	 230 	 235 	 240 

Asp Phe Asp Met Glu Lys Val Lys Pro Leu Lys Glu Leu Leu Ala Lys 
245 	 250 	 255 

Tyr Asn Ile val Phe Glu Gly His Ser Thr Asp Tyr Gln Thr Lys Glu 
260 	 265 	 270 

Asn Leu Lys Arg Met Val Glu Cys Gly Ile Ala Ile Leu Lys Val Gly 
275 	 280 	 285 

Pro Ala Leu Thr Phe Thr Leu Arg Glu Ala Leu val Ala Leu ser HiS 
290 	 295 	 300 

Ile Glu Glu Glu Ile Tyr ser Asn Glu Lys Glu Lys Leu Ser Arg Phe 
305 	 310 	 315 	 320 

Arg Glu Val Leu Leu Asn Thr Met Leu Thr Cys Lys Asp His Trp Ser 
325 	 330 	 335 

Lys Tyr Phe Asp Glu Asn Asp Lys Leu Ile Lys Ser Lys Leu Leu Tyr 
340 	 345 	 350 

Ser Tyr Leu Asp Arg Trp Arg Tyr Tyr Phe Glu Asn Glu Ser Val Lys 
355 	 360 	 365 

Ser Ala Val Tyr Ser Leu Ile Gly Asn Leu Glu Asn Val Lys Ile Pro 
370 	 375 	 380 

Pro Trp Leu Val Ser Gln Tyr Phe Pro Ser Gln Tyr Gln Lys Met Arg 
385 	 390 	 395 	 400 
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Arg Glu Gln Ile His Leu Thr Leu Leu Ala Val Cys Pro Asn ser Ala 
20 	 25 	 30 

Ala Val Leu Glu Ala Ala Val Lys val Ala Ala Arg Cys His Thr Pro 
35 	 40 	 45 

met Leu Phe Ala Ala Thr Leu Asn Gin val Asp Arg Asp Gly Gly Tyr 
50 	 55 	 60 

Thr Gly Trp Thr Pro Ala Gln Phe Val Ala Glu Met Arg Arg Tyr Ala 
65 	 70 	 75 	 80 

val Arg Tyr Gly Cys Thr Thr Pro Leu Tyr Pro Cys Leu Asp His Gly 
85 	 90 	 95 

Gly Pro Trp Leu Lys Asp Arg His Ala Gln Glu Lys Leu Pro Leu Asp 
100 	 105 	 110 

Gln Ala Met His Glu Val Lys Leu Ser Leu Thr Ala Cys Leu Glu Ala 
115 	 120 	 125 

Gly Tyr Ala Leu Leu His Ile Asp Pro Thr Val Asp Arg Thr Leu Pro 
130 	 135 	 140 

Pro Gly Glu Ala Pro Leu Val Pro Ile val val Glu Arg Thr val Glu 
145 	 150 	 155 	 160 

Leu Ile Glu His Ala Glu Gln Glu Arg Gln Arg Leu Asn Leu Pro Ala 
165 	 170 	 175 

Val Ala Tyr Glu val Gly Thr Glu Glu val His Gly Gly Leu Val Asn 
180 	 185 	 190 

Phe Asp Asn Phe Val Ala Phe Leu Asp Leu Leu Lys Ala Arg Leu Glu 
195 	 200 	 205 

Gln Arg Ala Leu Met His Ala Trp Pro Ala Phe val Val Ala Gln Val 
210 	 215 	 220 

Gly Thr Asp Leu His Thr Thr Tyr Phe Asp Pro ser Ala Ala Gin Arg 
225 	 230 	 235 	 240 

Leu Thr Glu Ile Val Arg Pro Thr Gly Ala Leu Leu Lys Gly His Tyr 
245 	 250 	 255 

Thr Asp Trp Val Glu Asn Pro Ala Asp Tyr Pro Arg Val Gly Met Gly 
260 	 265 	 270 

Gly Ala Asn val Gly Pro Glu Phe Thr Ala Ala Glu Phe Glu Ala Leu 
275 	 280 	 285 
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Glu Ala Leu Glu Arg Arg Glu Gin Arg Leu Cys Ala Asn Arg Lys Leu 

290 	 295 	 300 

Gln Pro Ala Cys Phe Leu Ala Ala Leu Glu Glu Ala Val Val Ala Ser 

305 	 310 	 315 	 320 

Asp Arg Trp Arg Lys Trp Leu Gln Pro Asp Glu Ile Gly Lys Pro Phe 
325 	 330 	 335 

Ala Glu Leu Thr Pro Ala Arg Arg Arg Trp Leu Val Gln Thr Gly Ala 
340 	 345 	 350 

Arg Tyr Val Trp Thr Ala Pro Lys Val Ile Ala Ala Arg Glu Gln Leu 
355 	 360 	 365 

Tyr Ala His Leu Ser Leu Val Gln Ala Asp Pro HiS Ala Tyr Val Val 

370 	 375 	 380 

Glu Ser Val Ala Arg Ser Ile Glu Arg Tyr Ile Asp Ala Phe Asn Leu 

385 	 390 	 395 	 400 

Tyr Asp Ala Ala Thr Leu Leu Gly 
405 

<210> 7 
<211> 1362 
<212> DNA 
<213> Caldithrix abyssi 

<400> 7 
atgagtctgc atcctttaaa taaattaatc gagcgacaca aaaaaggaac gccggtcggt 	60 

atttattccg tctgttcggc caatcccttt gttttgaaag cggccatgct acaggcgcaa 	120 

aaggatcagt ctttgctact tattgaggcc acttccaacc aggtagatca attcggcggt 	180 

tacaccggca tgcggcccga agattttaaa acaatgacgc ttgaactggc agccgaaaac 	240 

aattacgatc cacagggatt aatcctgggc ggcgaccatc tggggcccaa ccgctggaca 	300 

aaactgagcg cctcccgggc catggactac gccagagagc agattgccgc ttatgttaaa 	360 

gccggctttt ccaaaatcca cttagacgcc accatgccct tgcaaaacga tgccacagat 	420 

tccgccggcc gccttccagt cgaaacaatc gctcaacgta ccgcagaatt atgcgccgtg 	480 

gccgaacaaa cttaccggca gagcgaccaa ctctttccgc cgcctgttta cattgtcggc 	540 

agcgacgtgc ccatcccggg cggcgcgcaa gaagcgctga accagatcca tattacggag 	600 

gtaaaagagg ttcaacagac cattgatcac gtgcggcggg cctttgaaaa aaacggcctg 	660 

gaagcggctt acgaaagagt ttgcgccgtt gtcgtgcagc caggcgttga attcgccgat 	720 

caaatcgttt ttgaatacgc tcccgacaga gcggcggcct taaaagattt tattgaaagc 	780 

cattcgcagc tggtttatga agcgcactct actgattacc agaccgcacc tcttttgcgc 	840 
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cagatggtaa aagatcactt tgccatttta aaggtcgggc ctgcgctcac cttt
gccctg 	900 

cgcgaagcca tttttgctct ggcctttatg gaaaaagagc ttttgccatt gcac
agagcg 	960 

ctcaaacctt ctgccattct ggaaacgctg gaccaaacga tggacaaaaa ccct
gcttac 	1020 

tggcaaaagc attacggcgg aacaaaggaa gaagtacgct ttgcgcagcg gttt
agcctg 	1080 

agcgaccgca ttcgttacta ctggccgttt ccaaaggttc aaaaggccct gcgc
caattg 	1140 

ctaaaaaact tgcaacaaat ttccattcct ctaactttgg taagccagtt catg
ccagag 	1200 

gaataccaac gtattcgcca aggaacgtta accaacgatc cgcaggcgct gatt
ttgaac 	1260 

aaaattcaaa gcgtattaaa gcaatacgcg gaggcgacgc aaattcaaaa ctct
ttgaca 	1320 

ttcacgcaaa atcaaaattc attagcaatg gagcgactat ga 	
1362 

<210> 8 
<211> 453 
<212> PRT 
<213> Caldithrix abyssi 

<400> 8 

Met Ser Leu His Pro Leu Asn Lys Leu Ile Glu Arg His Lys Lys
 Gly 

1 	 5 	 10 	 15 

Thr Pro Val Gly Ile Tyr Ser Val Cys Ser Ala Asn Pro Phe val
 Leu 

20 	 25 	 30 

Lys Ala Ala Met Leu Gln Ala Gln Lys Asp Gln Ser Leu Leu Leu
 Ile 

35 	 40 	 45 

Glu Ala Thr Ser Asn Gln val Asp Gln Phe Gly Gly Tyr Thr Gly
 Met 

50 	 55 	 60 

Arg Pro Glu Asp Phe Lys Thr Met Thr Leu Glu Leu Ala Ala Glu
 Asn 

65 	 70 	 75 	 80 

Asn Tyr Asp Pro Gln Gly Leu Ile Leu Gly Gly Asp His Leu Gly
 Pro 

85 	 90 	 95 

Asn Arg Trp Thr Lys Leu Ser Ala Ser Arg Ala Met Asp Tyr Ala
 Arg 

100 	 105 	 110 

Glu Gln Ile Ala Ala Tyr Val Lys Ala Gly Phe Ser Lys Ile His
 Leu 

115 	 120 	 125 

Asp Ala Thr Met Pro Leu Gln Asn Asp Ala Thr Asp Ser Ala Gly
 Arg 

130 	 135 	 140 

Leu Pro Val Glu Thr Ile Ala Gln Arg Thr Ala Glu Leu cys Ala
 Val 

145 	 150 	 155 	 160 

Ala Glu Gln Thr Tyr Arg Gln Ser Asp Gln Leu Phe Pro Pro Pro
 Val 

165 	 170 	 175 
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Tyr Ile Val Gly ser Asp val Pro Ile Pro Gly Gly Ala 
Gln Glu Ala 

180 	 185 	 190 

Leu Asn Gln Ile His Ile Thr Glu Val Lys Glu Val Gln 
Gln Thr Ile 

195 	 200 	 205 

Asp His Val Arg Arg Ala Phe Glu Lys Asn Gly Leu Glu 
Ala Ala Tyr 

	

210 	 215 	 220 

Glu Arg Val Cys Ala Val Val Val Gln Pro Gly Val Glu 
Phe Ala Asp 

225 	 230 	 235 	 240 

Gln Ile val Phe Glu Tyr Ala Pro Asp Arg Ala Ala Ala 
Leu Lys Asp 

245 	 250 	 255 

Phe Ile Glu Ser His Ser Gln Leu Val Tyr Glu Ala His 
Ser Thr Asp 

260 	 265 	 270 

Tyr Gln Thr Ala Pro Leu Leu Arg Gln Met Val Lys Asp 
His Phe Ala 

275 	 280 	 285 

Ile Leu Lys Val Gly Pro Ala Leu Thr Phe Ala Leu Arg 
Glu Ala Ile 

	

290 	 295 	 300 

Phe Ala Leu Ala Phe Met Glu Lys Glu Leu Leu Pro Leu 
His Arg Ala 

305 	 310 	 315 	 320 

Leu Lys Pro ser Ala Ile Leu Glu Thr Leu Asp Gln Thr 
Met Asp Lys 

325 	 330 	 335 

Asn Pro Ala Tyr Trp Gln Lys His Tyr Gly Gly Thr Lys 
Glu Glu val 

340 	 345 	 350 

Arg Phe Ala Gin Arg Phe Ser Leu Ser Asp Arg Ile Arg 
Tyr Tyr Trp 

355 	 360 	 365 

Pro Phe Pro Lys Val Gln Lys Ala Leu Arg Gln Leu Leu 
Lys Asn Leu 

	

370 	 375 	 380 

Gin Gln Ile Ser Ile Pro Leu Thr Leu Val Ser Gln Phe 
Met Pro Glu 

385 	 390 	 395 	 400 

Glu Tyr Gln Arg Ile Arg Gln Gly Thr Leu Thr Asn Asp 
Pro Gln Ala 

405 	 410 	 415 

Leu Ile Leu Asn Lys Ile Gln Ser Val Leu Lys Gln Tyr 
Ala Glu Ala 

420 	 425 	 430 

Thr Gln Ile Gln Asn Ser Leu Thr Phe Thr Gln Asn Gin 
Asn Ser Leu 

435 	 440 	 445 
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gaagcgaccc cgcaccagat caaccaattt
 ggtggctata gcggcatgac cccggagga

c 	180 

ttcaagaact ttgttatggg catcattaag
 gaaaaaggta tcgaggaaga ccgtgtgat

t 	240 

ctgggtggcg atcacctggg tccgctgccg
 tggcaggatg agccgagcag cagcgcgat

g 	300 

aagaaagcga aagacctgat ccgtgcgttc
 gttgaaagcg gttacaagaa aattcacct

g 	360 

gattgcagca tgagcctgag cgacgatccg
 gtggttctga gcccggagaa gatcgcgga

a 	420 

cgtgagcgtg aactgctgga agttgcggag
 gaaaccgcgc gtaaatacaa ctttcaacc

g 	480 

gtgtatgtgg tgggtaccga tgttccggtt
 gcgggtggcg gtgaggaaga gggtatcac

c 	540 

agcgtggagg acttccgtgt tgcgattagc
 agcctgaaga aatactttga agacgttcc

g 	600 

cgtatttggg atcgtatcat tggtttcgtg
 atcatgctgg gcattggttt caactacga

g 	660 

aaggtgtttg aatatgatcg tatcaaagtg
 cgtaaaattc tggaagaggt taagaaaga

g 	720 

aacctgtttg tggaaggcca cagcaccgac
 tatcagacca agcgtgcgct gcgtgacat

g 	780 

gtggaggatg gcgttcgtat cctgaaagtg
 ggtccggcgc tgaccgcgag cttccgtcg

t 	840 

ggtgtgtttc tgctgagcag catcgaggac
 gaactgatta gcgaggataa acgtagcaa

c 	900 

attaagaaag tggttctgga aaccatgctg
 aaggacgata aatactggcg taagtacta

t 	960 

aaagacagcg agcgtctgga actggatatc
 tggtacaacc tgctggaccg tattcgtta

c 	1020 

tactgggagt acaaggaaat caagattgcg
 ctgaaccgtc tgttcgagaa ctttagcga

a 	1080 

ggcgttgata tccgttacat ctaccaatac
 ttctacgaca gctacttcaa agtgcgtga

g 	1140 

ggtaaaatcc gtaacgaccc gcgtgaactg
 attaagaacg agattaagaa agtgctgga

a 	1200 

gactaccatt atgcggtgaa cctgtaa 	
1227 

<210> 11 
<211> 408 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Codon optimized nucleotid

e sequence 

<400> 11 

Met Trp Leu Ser Lys Asp Tyr Leu 
Arg Lys Lys Gly Val Tyr Ser Ile 

1 	 5 	 10 	 15 

Cys Ser Ser Asn Pro Tyr Val Ile 
Glu Ala Ser Val Glu Phe Ala Lys 

20 	 25 	 30 

Glu Lys Asn Asp Tyr Ile Leu Ile 
Glu Ala Thr Pro His Gln Ile Asn 

35 	 40 	 45 

Gln Phe Gly Gly Tyr Ser Gly Met 
Thr Pro Glu Asp Phe Lys Asn Phe 

50 	 55 	 60 

Val Met Gly Ile Ile Lys Glu Lys 
Gly Ile Glu Glu Asp Arg Val Ile 

65 	 70 	 75 	 80 
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Leu Gly Gly Asp His Leu Gly Pro Leu Pro Trp Gln Asp Glu Pro Ser 

85 	 90 	 95 

Ser Ser Ala Met Lys Lys Ala Lys Asp 
Leu Ile Arg Ala Phe Val Glu 

100 	 105 	 110 

Ser Gly Tyr Lys Lys Ile His Leu Asp 
Cys Ser Met Ser Leu Ser Asp 

115 	 120 	 125 

Asp Pro Val Val Leu Ser Pro Glu Lys 
Ile Ala Glu Arg Glu Arg Glu 

130 	 135 	 140 

Leu Leu Glu Val Ala Glu Glu Thr Ala Arg Lys Tyr Asn Phe Gln Pro 

145 	 150 	 155 	 160 

val Tyr val Val Gly Thr Asp val Pro Val Ala Gly Gly Gly Glu Glu 

165 	 170 	 175 

Glu Gly Ile Thr Ser val Glu Asp Phe Arg Val Ala Ile ser Ser Leu 

180 	 185 	 190 

Lys Lys Tyr Phe Glu Asp val Pro Arg Ile Trp Asp Arg Ile Ile Gly 

195 	 200 	 205 

Phe val Ile Met Leu Gly Ile Gly Phe Asn Tyr Glu Lys val Phe Glu 

210 	 215 	 220 

Tyr Asp Arg Ile Lys Val Arg Lys Ile Leu Glu Glu Val Lys Lys Glu 

225 	 230 	 235 	 240 

Asn Leu Phe val Glu Gly His Ser Thr Asp Tyr Gln Thr Lys Arg Ala 

245 	 250 	 255 

Leu Arg Asp Met val Glu Asp Gly Val Arg Ile Leu Lys Val Gly Pro 

260 	 265 	 270 

Ala Leu Thr Ala ser Phe Arg Arg Gly Val Phe Leu Leu ser ser Ile 

275 	 280 	 285 

Glu Asp Glu Leu Ile Ser Glu Asp Lys Arg Ser Asn Ile Lys Lys val 

290 	 295 	 300 

Val Leu Glu Thr Met Leu Lys Asp Asp Lys Tyr Trp Arg Lys Tyr Tyr 

305 	 310 	 315 	 320 

Lys Asp Ser Glu Arg Leu Glu Leu Asp 
Ile Trp Tyr Asn Leu Leu Asp 

325 	 330 	 335 

Arg Ile Arg Tyr Tyr Trp Glu Tyr Lys 
Glu Ile Lys Ile Ala Leu Asn 

340 	 345 	 350 
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Arg Leu Phe Glu Asn Phe Ser Glu Gly val A
sp Ile Arg Tyr Ile Tyr 

355 	 360 	 365 

Gln Tyr Phe Tyr Asp Ser Tyr Phe Lys val A
rg Glu Gly Lys Ile Arg 

370 	 375 	 380 

Asn Asp Pro Arg Glu Leu Ile Lys Asn Glu I
le Lys Lys val Leu Glu 

385 	 390 	 395 	 400 

Asp Tyr His Tyr Ala val Asn Leu 
405 

<210> 12 
<211> 672 
<212> DNA 
<213> Archaeoglobus fulgidus 

<400> 12 
atgttcaaac caaaggccat cgcagttgac atagatgg

ca ccctcaccga cagaaagagg 	60 

gctctgaact gcagggctgt tgaagctctc cgcaagg
taa aaattcccgt gattttggcc 	120 

actggtaaca tatcttgttt tgcgagggct gcagcaaa
gc tgattggagt ctcagacgtg 	180 

gtaatctgcg agaatggggg cgtggtgagg ttcgagt
acg atggggagga tattgtttta 	240 

ggagataaag agaaatgcgt tgaggctgtg agggtgct
tg agaaacacta tgaggttgag 	300 

ctgctggact tcgaatacag gaagtcggaa gtgtgca
tga ggaggagctt tgacatcaac 	360

 

gaggcgagaa agctcattga ggggatgggg gttaagc
ttg tggattcagg ctttgcctac 	420 

cacattatgg atgctgatgt tagcaaggga aaagctt
tga agttcgttgc cgagaggctt 	480 

ggtatcagtt cagcggagtt tgcagttatc ggcgact
cag agaacgacat agacatgttc 	540 

agagttgctg gattcggaat tgctgttgcc aatgccg
atg agaggctgaa ggagtatgct 	600 

gatttagtta cgccatcacc agacggcgag ggggttg
ttg aggctttgca gtttctggga 	660 

ttgttgcggt ga 	
672 

<210> 13 
<211> 223 
<212> PRT 
<213> Archaeoglobus fulgidus 

<400> 13 

Met Phe Lys Pro Lys Ala Ile Ala Val Asp I
le Asp Gly Thr Leu Thr 

1 	 5 	 10 	 15 

Asp Arg Lys Arg Ala Leu Asn Cys Arg Ala V
al Glu Ala Leu Arg Lys 

20 	 25 	 30 

Val Lys Ile Pro val Ile Leu Ala Thr Gly A
sn Ile Ser Cys Phe Ala 

35 	 40 	 45 

Arg Ala Ala Ala Lys Leu Ile Gly val Ser A
sp Val val Ile Cys Glu 
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50 	 55 	 60 

Asn Gly Gly Val Val Arg Phe Glu Tyr Asp Gly Glu Asp Ile Val Leu 

65 	 70 	 75 	 80 

Gly Asp Lys Glu Lys Cys val Glu Ala Val Arg Val Leu Glu Lys His 

85 	 90 	 95 

Tyr Glu Val Glu Leu Leu Asp Phe Glu Tyr Arg Lys Ser Glu Val Cys 

100 	 105 	 110 

Met Arg Arg Ser Phe Asp Ile Asn Glu Ala Ar
g Lys Leu Ile Glu Gly 

115 	 120 	 125 

Met Gly Val Lys Leu Val Asp Ser Gly Phe Al
a Tyr His Ile Met Asp 

130 	 135 	 140 

Ala Asp Val Ser Lys Gly Lys Ala Leu Lys Phe val Ala Glu Arg Leu 

145 	 150 	 155 	 160 

Gly Ile ser ser Ala Glu Phe Ala Val Ile Gly Asp Ser Glu Asn Asp 

165 	 170 	 175 

Ile Asp Met Phe Arg Val Ala Gly Phe Gly Ile Ala Val Ala Asn Ala 

180 	 185 	 190 

Asp Glu Arg Leu Lys Glu Tyr Ala Asp Leu Val Thr Pro Ser Pro Asp 

195 	 200 	 205 

Gly Glu Gly Val Val Glu Ala Leu Gln Phe Leu Gly Leu Leu Arg 

210 	 215 	 220 

<210> 14 
<211> 660 
<212> DNA 
<213> Archaeoglobus profundus 

<400> 14 
gtgttcaagg ctttggtagt tgatatagac ggaactttg

a cggataagaa gagggcaata 	60 

aactgcagag cggtcgaagc acttagaaaa ctaaagatt
c ctgttgtctt ggcaaccgga 	120 

aacatttcat gctttgcaag ggctgtagct aagattata
g gtgtttccga tattgtaata 	180 

gctgagaacg gaggtgttgt cagattcagc tacgacgga
g aggacatagt tctgggggat 	240 

agaagtaaat gcttaagagc tttggagaca cttagaaaa
c gcttcaaagt agagcttctc 	300 

gacaacgaat ataggaagtc tgaggtctgc atgaggagg
a acttccctat agaggaagct 	360 

agaaagatac tgccaaaaga tgttagaata gtcgataca
g gcttcgcata ccacataatc 	420 

gatgcaaatg tcagcaaggg gaaggctttg atgttcata
g ccgataagct tggcttggac 	480 

gttaaggatt tcattgcgat aggtgattcc gaaaacgac
a ttgaaatgtt ggaagttgca 	540 

ggttttggcg ttgcagttgc gaatgcggat gaaaagctt
a aggaggtagc ggatttggtc 	600 
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acatcgaagc ctaatggaga cggagttgtc gaagctcttg agttc
ttggg actcatttag 	660 

<210> 15 
<211> 219 
<212> PRT 
<213> Archaeoglobus profundus 

<400> 15 

met Phe Lys Ala Leu Val Val Asp Ile Asp Gly Thr Leu Thr Asp Lys 

1 	 5 	 10 	 15 

Lys Arg Ala Ile Asn Cys Arg Ala Val Glu Ala Leu Arg Lys Leu Lys 

20 	 25 	 30 

Ile Pro Val Val Leu Ala Thr Gly Asn Ile ser Cys Phe Ala Arg Ala 

35 	 40 	 45 

Val Ala Lys Ile Ile Gly val Ser Asp Ile Val Ile Ala Glu Asn Gly 

50 	 55 	 60 

Gly Val Val Arg Phe Ser Tyr Asp Gly Glu Asp Ile Val Leu Gly Asp 

65 	 70 	 75 	 80 

Arg ser Lys Cys Leu Arg Ala Leu Glu Thr Leu Arg Lys Arg Phe Lys 

85 	 90 	 95 

val Glu Leu Leu Asp Asn Glu Tyr Arg Lys Ser Glu Val Cys Met Arg 

100 	 105 	 110 

Arg Asn Phe Pro Ile Glu Glu Ala Arg Lys Ile Leu Pro Lys Asp Val 

115 	 120 	 125 

Arg Ile Val Asp Thr Gly Phe Ala Tyr His Ile Ile Asp Ala Asn Val 

130 	 135 	 140 

Ser Lys Gly Lys Ala Leu Met Phe Ile Ala Asp Lys Leu Gly Leu Asp 

145 	 150 	 155 	 160 

Val Lys Asp Phe Ile Ala Ile Gly Asp Ser Glu Asn Asp Ile Glu Met 

165 	 170 	 175 

Leu Glu val Ala Gly Phe Gly Val Ala val Ala Asn Ala Asp Glu Lys 

180 	 185 	 190 

Leu Lys Glu val Ala Asp Leu val Thr Ser Lys Pro A
sn Gly Asp Gly 

195 	 200 	 205 

val val Glu Ala Leu Glu Phe Leu Gly Leu Ile 

210 	 215 

<210> 16 
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<211> 675 
<212> DNA 
<213> Archaeoglobus veneficus 

<400> 16 
atgctccgtc caaagggtct cgccattgac atcgacggaa ccata

acata caggaatcga 	60 

agcctgaact gtaaggccgt tgaagctctc aggaaggtaa aaatc
cctgt agttcttgca 	120 

actggcaaca tatcctgttt cgcaagaact gctgcaaagc ttata
ggcgt ctcagacatt 	180 

gttatatgcg aaaatggagg tattgttcga ttcagctacg atggc
gacga catagtgctt 	240 

ggggacataa gcaaatgcct taaagcggct gaaattctca aagag
tactt tgaaatcgaa 	300 

ttccttgacg ctgagtacag gaagtcggag gtctgtcttc gcaga
aactt tcctattgaa 	360 

gaggcgagga aaattcttca cgatgcaaag cttgatgtta aaatc
gtcga ttcaggtttt 	420 

gcgtaccaca taatggatgc gaaggtcagc aaaggaaggg ctctt
gagta catagctgat 	480 

gaacttggta taagtccgaa ggagttcgct gcaattggtg attct
gagaa cgacatagac 	540 

ctgattaagg ctgccggcct cggtattgcc gttggagatg ctgac
ttaaa gctcaaaatg 	600 

gaggccgacg tggtagtctc gaagaagaat ggcgatggag ttgtt
gaagc acttgagctt 	660 

ctgggcttaa tttaa 	
675 

<210> 17 
<211> 224 
<212> PRT 
<213> Archaeoglobus veneficus 

<400> 17 

Met Leu Arg Pro Lys Gly Leu Ala Ile Asp Ile Asp Gly Thr Ile Thr 

1 	 5 	 10 	 15 

Tyr Arg Asn Arg ser Leu Asn Cys Lys Ala Val 
Glu Ala Leu Arg Lys 

20 	 25 	 30 

val Lys Ile Pro Val val Leu Ala Thr Gly Asn Ile ser Cys Phe Ala 

35 	 40 	 45 

Arg Thr Ala Ala Lys Leu Ile Gly val ser Asp Ile val Ile Cys Glu 

50 	 55 	 60 

Asn Gly Gly Ile Val Arg Phe Ser Tyr Asp Gly Asp Asp Ile val Leu 

65 	 70 	 75 	 80 

Gly Asp Ile Ser Lys Cys Leu Lys Ala Ala Glu Ile Leu Lys Glu Tyr 

85 	 90 	 95 

Phe Glu Ile Glu Phe Leu Asp Ala Glu Tyr Arg Lys Ser Glu val cys 

100 	 105 	 110 

Leu Arg Arg Asn Phe Pro Ile Glu Glu Ala Arg Lys Ile Leu His Asp 

115 	 120 	 125 
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Ala Lys Leu Asp Val Lys Ile Val Asp Ser Gly Phe Ala Tyr His Ile 

130 	 135 	 140 

met Asp Ala Lys Val Ser Lys Gly Arg Ala LeU Glu Tyr Ile Ala Asp 

145 	 150 	 155 	 160 

Glu Leu Gly Ile Ser Pro Lys Glu Phe Ala Ala Ile Gly Asp Ser Glu 

165 	 170 	 175 

Asn Asp Ile Asp Leu Ile Lys Ala Ala Gly Leu Gly Ile Ala Val Gly 

180 	 185 	 190 

Asp Ala Asp Leu Lys Leu Lys Met Glu Ala Asp val val Val Ser Lys 

195 	 200 	 205 

Lys Asn Gly Asp Gly val val Glu Ala Leu Glu Leu Leu Gly Leu Ile 

210 	 215 	 220 
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