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SEQUENCE LISTING

<110> CODEXIS, INC.

<120> KETOREDUCTASE POLYPEPTIDES AND POLYNUCLEOTIDES

<130> CX2-166USP1

<140> NOT YET ASSIGNED
<141> 2017-04-27

<160> 260

<210> 1
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 1
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 2
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 2
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly
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50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 3
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 3
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
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caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtattttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 4
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 4
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Phe Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335
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<210> 5
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 5
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactt gggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 6
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 6
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Leu Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
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145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 7
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 7
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttca aagactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 8
<211> 336
<212> PRT
<213> Artificial Sequence
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<220>
<223> KRED-NADH-102 variant

<400> 8
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Lys Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 9
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 9
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
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cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctggttgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 10
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 10
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val
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245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Val

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 11
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 11
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgtatg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 12
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 12
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
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His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Tyr Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 13
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 13
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
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ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggcttttcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 14
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 14
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Phe Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335
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<210> 15
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 15
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggacat tggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 16
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 16
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Ile Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160



12 of 184

His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu
165 170 175

Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala
180 185 190

Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp
195 200 205

Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu
210 215 220

Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 17
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 17
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgccagacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 18
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
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<223> KRED-NADH-102 variant

<400> 18
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Pro

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 19
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 19
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
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gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgttggacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 20
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 20
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
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Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Leu
260 265 270

Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr
275 280 285

Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val
290 295 300

Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 21
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 21
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttca tggactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 22
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 22
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
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65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Met Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 23
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 23
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgagtgacc tggctctgcg tgaaatccgt 840
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atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 24
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 24
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Ser

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335
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<210> 25
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 25
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgcaagacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 26
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 26
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu
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165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gln

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 27
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 27
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgcatgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 28
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant
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<400> 28
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu His

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 29
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 29
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
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tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgacagacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 30
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 30
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Thr



22 of 184

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 31
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 31
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcc atgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 32
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 32
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
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Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly
85 90 95

Gly Cys Lys Tyr Cys Arg Gly Ala Ile Asp Asn Val Cys Lys Asn Ala
100 105 110

Phe His Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr
115 120 125

Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val
130 135 140

Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 33
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 33
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgattgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
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gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 34
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 34
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Ile

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 35
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<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 35
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgtgggacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 36
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 36
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
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Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala
180 185 190

Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp
195 200 205

Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu
210 215 220

Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Trp

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 37
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 37
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgtgggacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 38
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant
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<400> 38
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Trp

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 39
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 39
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
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tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaacatcgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 40
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 40
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
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Asp Leu Ala Leu Arg Glu His Arg Ile Leu Gly Ser Phe Trp Gly Thr
275 280 285

Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val
290 295 300

Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 41
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 41
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgcatg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 42
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 42
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly
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85 90 95
Gly Cys Lys Tyr Cys Arg Gly Ala Ile Asp Asn Val Cys Lys Asn Ala

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu His Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 43
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 43
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccgttctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960



31 of 184

gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 44
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 44
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys Arg Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 45
<211> 1011
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<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 45
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gatgtttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 46
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 46
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala
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180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Met Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 47
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 47
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtggtttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 48
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 48
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Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Trp Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 49
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 49
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
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tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacg ttgctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 50
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 50
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Val Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr
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275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 51
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 51
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaaattg gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 52
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 52
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Ile Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

85 90 95
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Gly Cys Lys Tyr Cys Arg Gly Ala Ile Asp Asn Val Cys Lys Asn Ala
100 105 110

Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr
115 120 125

Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val
130 135 140

Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 53
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 53
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atcgatgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011
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<210> 54
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 54
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Asp Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 55
<211> 1011
<212> DNA



39 of 184

<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 55
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaaggcgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 56
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 56
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
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Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp
195 200 205

Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu
210 215 220

Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Arg Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 57
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 57
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atcagtgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 58
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 58
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
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1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Ser Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 59
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 59
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
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tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaacaacgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 60
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 60
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Gln Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
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Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val
290 295 300

Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 61
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 61
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgaca ttgctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 62
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 62
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

85 90 95
Gly Cys Lys Tyr Cys Arg Gly Ala Ile Asp Asn Val Cys Lys Asn Ala
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100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Ile Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 63
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 63
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctgctttg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011
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<210> 64
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 64
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Leu Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 65
<211> 1011
<212> DNA
<213> Artificial Sequence
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<220>
<223> KRED-NADH-102 variant

<400> 65
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaca aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 66
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 66
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

85 90 95
Gly Cys Lys Tyr Cys Arg Gly Ala Ile Asp Asn Val Cys Thr Asn Ala

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp
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195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 67
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 67
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tagtggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 68
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 68
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
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Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly
20 25 30

Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu
35 40 45

His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly
50 55 60

His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Ser Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 69
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 69
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ccatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct ggtccgtatc 420
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ccggataacg tatcttcgga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat cgtgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccagcaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 70
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 70
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Val Arg Ile Pro Asp Asn Val

130 135 140
Ser Ser Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Val Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Ser Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val
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290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 71
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 71
atgtcgatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct agaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 72
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 72
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
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Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr
115 120 125

Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val
130 135 140

Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Arg Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 73
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 73
atgtcgatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgag agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011
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<210> 74
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 74
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Arg Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 75
<211> 1011
<212> DNA
<213> Artificial Sequence
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<220>
<223> KRED-NADH-102 variant

<400> 75
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgag agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgacggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct agaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgcgttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 76
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 76
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Arg Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205



54 of 184

Gln Ala Arg Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu
210 215 220

Ser Ile Ser Pro Arg Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 77
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 77
atgtcgatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgacggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct agaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgcgttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 78
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 78
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly
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20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Arg Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Arg Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 79
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 79
atgtcgatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
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cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgcgttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 80
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 80
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Arg Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
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Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 81
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 81
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgag agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgacggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgcgttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 82
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 82
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Arg Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr
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115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Arg Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 83
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 83
atgtcgatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgag agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct agaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 84
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<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 84
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Arg Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Arg Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 85
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
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<223> KRED-NADH-102 variant

<400> 85
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggcgatgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 86
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 86
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu
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210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Met Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 87
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 87
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg tggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttaccaac 240
tacaaatccg gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tgaacatgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 88
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 88
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
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Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu
35 40 45

His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly
50 55 60

His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Thr Asn
65 70 75 80
Tyr Lys Ser Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Asn Met Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 89
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 89
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gccttgactg tggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaatccg gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
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ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tgaacatgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 90
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 90
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Ser Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Asn Met Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
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305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 91
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 91
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaatccg gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggcgatgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 92
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 92
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Ser Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
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Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val
130 135 140

Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Met Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 93
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 93
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccattctga tctgcacgtt atctacgaag gcctggactg tggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tgaatatgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 94
<211> 336
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<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 94
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Asn Met Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 95
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant
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<400> 95
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gctttgacgc gggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagttg gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggcgatgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 96
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 96
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Phe Asp Ala Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
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Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Met Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 97
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 97
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctacgaag gcctggactg cggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg gcatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 98
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 98
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu



69 of 184

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 99
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 99
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccattctga tctgcacgtt atctacgaag gcctggacat aggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg gcatcgacaa cgtttgcaaa aacgctttcc atgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
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gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggcg ctccgaacct gtcttttaac ctgggtgacc tggctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 100
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 100
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Ile Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe His Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
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Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro
325 330 335

<210> 101
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 101
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccattctga tctgcacgtt atctacgaag gcctggactt aggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg gcatcgacaa cgtttgcaaa aacgctttcc atgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgcgttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggcg ctccgaacct gtcttttaac ctgggtgacc tggcgttgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttctgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 102
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 102
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Tyr Glu Gly Leu Asp Leu Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe His Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val
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130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Arg Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu Gly

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 103
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 103
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctcagaag gcctggattt gggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgcatgacc ttgctctgcg tgaacaccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgtttttaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgatct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 104
<211> 336
<212> PRT
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<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 104
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

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

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu His

260 265 270
Asp Leu Ala Leu Arg Glu His Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Phe Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 105
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant
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<400> 105
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atcgatgaag gcctggattt gggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgcatgacc ttgctctgcg tgaaatacgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttttgaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 106
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 106
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
His Val Ile Asp Glu Gly Leu Asp Leu Gly Asp Asn Tyr Val Met Gly

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
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225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu His

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Leu Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 107
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 107
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctcagaag gcctggattt gggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaaa aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgcatgacg ttgctctgcg tgaacaccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttttcaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgatct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 108
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 108
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

35 40 45
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His Val Ile Ser Glu Gly Leu Asp Leu Gly Asp Asn Tyr Val Met Gly
50 55 60

His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

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

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu His

260 265 270
Asp Val Ala Leu Arg Glu His Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Phe Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro

325 330 335

<210> 109
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 109
atgtctatcc cgtcttctca gtatggtttc gtatttaaca aacagtctgg tctgaaactg 60
cgcaacgatc tgccagtaca caagccgaaa gctggtcaac tgctgctgaa agtagatgca 120
gtaggtctgt gccactctga tctgcacgtt atctcagaag gcctggattt gggtgacaac 180
tacgttatgg gtcacgaaat cgctggtacc gttgctgctg ttggtgatga cgttatcaac 240
tacaaagtag gtgaccgtgt agcttgtgtt ggtccgaacg gttgcggtgg ttgcaaatac 300
tgccgtggtg ctatcgacaa cgtttgcaca aacgctttcg gtgactggtt cggtctgggt 360
tatgatggtg gctatcaaca atacctgctg gtaactcgcc cgcgtaacct gtctcgtatc 420
ccggataacg tatctgctga tgttgctgct gcttctaccg acgctgttct gactccgtac 480
cacgctatca aaatggctca ggtttctccg acctctaaca tcctgctgat cggtgctggt 540
ggtctgggtg gtaacgctat ccaggttgct aaagcattcg gtgctaaagt taccgttctg 600
gacaaaaaaa aagaagctcg tgaccaggct aaaaaactgg gtgctgacgc tgtttacgaa 660
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accctgccgg aatctatctc tccgggttct ttctctgctt gcttcgactt cgtttctgtt 720
caggctacct tcgacgtttg ccagaaatac gttgaaccga aaggtgttat catgccggtt 780
ggtctgggtg ctccgaacct gtcttttaac ctgcatgacc ttgctctgcg tgaaatccgt 840
atcctgggtt ctttctgggg taccaccaac gacctggacg acgttttcaa actggtttct 900
gaaggtaaag ttaaaccggt tgtacgttct gctaaactga aagaactgcc ggaatacatc 960
gaaaaactgc gtaacaacgc ttacgaaggt cgtgttgttt tcaacccgta a 1011

<210> 110
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-NADH-102 variant

<400> 110
Met Ser Ile Pro Ser Ser Gln Tyr Gly Phe Val Phe Asn Lys Gln Ser
1 5 10 15
Gly Leu Lys Leu Arg Asn Asp Leu Pro Val His Lys Pro Lys Ala Gly

20 25 30
Gln Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu

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

50 55 60
His Glu Ile Ala Gly Thr Val Ala Ala Val Gly Asp Asp Val Ile Asn
65 70 75 80
Tyr Lys Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly

85 90 95
Gly Cys Lys Tyr Cys Arg Gly Ala Ile Asp Asn Val Cys Thr Asn Ala

100 105 110
Phe Gly Asp Trp Phe Gly Leu Gly Tyr Asp Gly Gly Tyr Gln Gln Tyr

115 120 125
Leu Leu Val Thr Arg Pro Arg Asn Leu Ser Arg Ile Pro Asp Asn Val

130 135 140
Ser Ala Asp Val Ala Ala Ala Ser Thr Asp Ala Val Leu Thr Pro Tyr
145 150 155 160
His Ala Ile Lys Met Ala Gln Val Ser Pro Thr Ser Asn Ile Leu Leu

165 170 175
Ile Gly Ala Gly Gly Leu Gly Gly Asn Ala Ile Gln Val Ala Lys Ala

180 185 190
Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Lys Glu Ala Arg Asp

195 200 205
Gln Ala Lys Lys Leu Gly Ala Asp Ala Val Tyr Glu Thr Leu Pro Glu

210 215 220
Ser Ile Ser Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val
225 230 235 240
Gln Ala Thr Phe Asp Val Cys Gln Lys Tyr Val Glu Pro Lys Gly Val

245 250 255
Ile Met Pro Val Gly Leu Gly Ala Pro Asn Leu Ser Phe Asn Leu His

260 265 270
Asp Leu Ala Leu Arg Glu Ile Arg Ile Leu Gly Ser Phe Trp Gly Thr

275 280 285
Thr Asn Asp Leu Asp Asp Val Phe Lys Leu Val Ser Glu Gly Lys Val

290 295 300
Lys Pro Val Val Arg Ser Ala Lys Leu Lys Glu Leu Pro Glu Tyr Ile
305 310 315 320
Glu Lys Leu Arg Asn Asn Ala Tyr Glu Gly Arg Val Val Phe Asn Pro
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325 330 335

<210> 111
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 111
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 112
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 112
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

115 120 125
Val Leu Thr Ser Ser Thr Val Ser Ala Leu Ile Pro Lys Pro Asn Val
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130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 113
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 113
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttca ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttcggc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagggc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc gggcgctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032
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<210> 114
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 114
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Ile Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Gly Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Arg Ala Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 115
<211> 1032
<212> DNA
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<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 115
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttca ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttatgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttccgcc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgttgcggc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagggc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cgtgggtgca 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc gggcgctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 116
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 116
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Ile Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met
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180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Gly Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

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

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Arg Ala Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 117
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 117
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttca ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttatgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttccgcc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tagatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgtg gttgatattg gcctgctgca cgtgggtgca 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc gggcgctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 118
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
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<223> KRED-101 variant

<400> 118
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Ile Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Leu Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Val Val Asp Ile Gly Leu Leu

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

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Arg Ala Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 119
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 119
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atggctaaaa tcgataacgc agttcttccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aatctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctgagccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccgttgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gtagatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccgaaga acttctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 120
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 120
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Glu Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Val Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
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225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Glu Glu Leu Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 121
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 121
atggctaaaa tcgataacgc agttcttccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccgttgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacaccatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct caggatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttttggta cggctggtcc gttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccgaaga acttctgaaa 960
tctctgggtc gcccaggttg gcgttccctt gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 122
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 122
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu
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20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Val Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Gln Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Phe

260 265 270
Gly Thr Ala Gly Pro Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Glu Glu Leu Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Leu Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 123
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 123
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
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gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccagg gtacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 124
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 124
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg



88 of 184

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 125
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 125
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccagg gtacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 126
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 126
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
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65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 127
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 127
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
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ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattttgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 128
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 128
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp
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325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 129
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 129
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 130
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 130
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe
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115 120 125
Val Leu Thr Ser Ser Thr Phe Ser Ala Leu Ile Pro Lys Pro Asn Val

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 131
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 131
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccatc gtacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattttgaaa 960
tctttgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032
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<210> 132
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 132
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

115 120 125
Val Leu Thr Ser Ser Thr Val Ser Ala Leu Val Pro Lys Pro Asn Val

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Ser Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 133
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<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 133
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccagg gtacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggccctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 134
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 134
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val
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165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 135
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 135
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttca ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccagg atacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gacgtccctg tttaacggcg aggtttcccc ggccctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 136
<211> 343
<212> PRT
<213> Artificial Sequence
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<220>
<223> KRED-101 variant

<400> 136
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Ile Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Thr Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 137
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant
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<400> 137
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 138
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 138
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser
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210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 139
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 139
atggcataca tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccagg gtacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggccctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 140
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 140
Met Ala Tyr Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
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1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 141
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 141
atggcataca tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
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gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccagg atacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gacgtccctg tttaacggcg aggtttcccc ggccctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc ggtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 142
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 142
Met Ala Tyr Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Thr Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr
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260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Arg Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 143
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 143
atgactaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
cctgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctctgtcc 540
aagatggaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccagg gtacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gaggtccctg tttaacggcg aggtttcccc gttgctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacgaagttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 144
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 144
Met Thr Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe
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50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Leu Ser Lys Met Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Arg Ser Leu Phe Asn Gly Glu Val Ser Pro Leu Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Glu Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 145
<211> 1032
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 145
atggctaaaa tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttgtttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccgtttccgc tctgattccg 420
aagccgaacg ttgaaggtat ctacctggac gaaaagtcct ggaacctgga atccgttgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcatcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
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ctgaacgctg tactgccagg gtacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gctgtccctg tttaacggcg aggtttcgcc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctcaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccctt gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgctt aa 1032

<210> 146
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 146
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Val Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Val Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Gly Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Leu Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Gln Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
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305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Leu Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 147
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 147
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttca ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgtgc gttccgctga aaaaaatgct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgt ggaagttcca gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac gttgcttccg taacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aacccagggc 660
gggtccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 148
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 148
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Ile Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Val Arg Ser Ala Glu Lys

35 40 45
Asn Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

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

85 90 95
Phe Ser Asn Lys Tyr Asp Glu Val Val Thr Pro Ala Ile Gly Gly Thr
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100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Gly Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 149
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 149
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttca ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgcgc gttccgcttc aaaacttgct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc ggaagttgag gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac gttgcttccg taacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aaaccagggc 660
gggtccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
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tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 150
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 150
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Ile Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Glu Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Val Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Asn Gln Gly Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340
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<210> 151
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 151
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctta agcaaggtgc ttttgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ttccaacaaa 300
tacgacgagg ttgttaccgg tgcgatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactatct ttgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 152
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 152
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Phe Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

85 90 95
Phe Ser Asn Lys Tyr Asp Glu Val Val Thr Gly Ala Ile Gly Gly Thr

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
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145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 153
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 153
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgcttg cagaaggtgc ttttgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgagg ttgttacccc cgtgatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct cgggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcaatacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 154
<211> 343



109 of 184

<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 154
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Ala Glu Gly Ala Phe Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

85 90 95
Phe Ser Asn Lys Tyr Asp Glu Val Val Thr Pro Val Ile Gly Gly Thr

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 155
<211> 1029
<212> DNA
<213> Artificial Sequence
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<220>
<223> KRED-101 variant

<400> 155
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctta aggaaggtgc ttttgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctcccccaaa 300
tacgacgagg ttgttacccc cgtgatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactatct tttctccgga aactcagtcc 660
ggttccaccg cgggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 156
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 156
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Glu Gly Ala Phe Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr
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195 200 205
Thr Ile Gly Thr Ile Phe Ser Pro Glu Thr Gln Ser Gly Ser Thr Ala

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 157
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 157
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt tacctcggct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 158
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant
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<400> 158
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Ser Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 159
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 159
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
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ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg tttgttcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 160
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 160
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Cys Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu
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245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 161
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 161
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacagggtt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 162
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 162
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys
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35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Gly

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 163
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 163
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt tacctcggct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
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aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 164
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 164
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Ser Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly
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290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 165
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 165
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gaccagctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 166
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 166
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Gln Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser
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85 90 95
Phe Ser Asn Lys Tyr Asp Glu Val Val Thr Pro Ala Ile Gly Gly Thr

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 167
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 167
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaacctg ggttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttga acgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
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aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 168
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 168
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Trp Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Asn Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

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

130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala
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340

<210> 169
<211> 1029
<212> DNA
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 169
atggcaaaga tcgataacgc agttctgccg gaaggttccc tggttctggt taccggtgct 60
aacggtttcg ttggttccca cgttgttgaa cagctgctgg aacacggtta caaagttcgt 120
ggtaccgctc gttccgcttc caaactggct aacctgcaga aacgttggga cgctaaatac 180
ccgggtcgtt tcgaaaccgc tgttgttgaa gacatgctga aacagggtgc ttacgacgaa 240
gttatcaaag gtgctgctgg tgttgctcac atcgcttccg ttacatcctt ctccaacaaa 300
tacgacgaag ttgttacccc ggctatcggt ggtaccttgg ttgctctgcg tgctgctgct 360
gctaccccgt ccgttaaacg tttcgttctg acctcctcca ccttttccgc tctggttccg 420
aaaccgaacg ttgaaggtat ctacctggac gaaaaatcct ggaacctgga atccatcgac 480
aaagctaaaa ccctgccgga atccgacccg cagaaatccc tgtgggtata cgctgcgtcc 540
aagaccgaag ctgaactggc tgcatggaaa tttatggatg agaacaagcc acacttcact 600
ctgaacgctg tactgccaaa ctacactatt ggcactattt tcgatccgga aactcagtcc 660
ggttccacct ccggttggat gatgtccctg tttaacggcg aggtttcccc ggctctggct 720
ctgatgccac cgcagtacta cgtttccgct gttgatattg gcctgctgca cctgggttgc 780
ctggttctgc cacaaatcga acgtcgtcgt gtttacggta cggctggtac tttcgattgg 840
aacaccgttc tggctacctt ccgtaaactg tacccgtcca aaaccttccc ggctgacttc 900
ccagatcaag gtcaggacct gtctaaattc gacaccgctc cgtccctgga aattctgaaa 960
tctctgggtc gcccaggttg gcgttccatc gaagaatcca tcaaagacct ggttggttcc 1020
gaaaccgct 1029

<210> 170
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> KRED-101 variant

<400> 170
Met Ala Lys Ile Asp Asn Ala Val Leu Pro Glu Gly Ser Leu Val Leu
1 5 10 15
Val Thr Gly Ala Asn Gly Phe Val Gly Ser His Val Val Glu Gln Leu

20 25 30
Leu Glu His Gly Tyr Lys Val Arg Gly Thr Ala Arg Ser Ala Ser Lys

35 40 45
Leu Ala Asn Leu Gln Lys Arg Trp Asp Ala Lys Tyr Pro Gly Arg Phe

50 55 60
Glu Thr Ala Val Val Glu Asp Met Leu Lys Gln Gly Ala Tyr Asp Glu
65 70 75 80
Val Ile Lys Gly Ala Ala Gly Val Ala His Ile Ala Ser Val Thr Ser

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

100 105 110
Leu Val Ala Leu Arg Ala Ala Ala Ala Thr Pro Ser Val Lys Arg Phe

115 120 125
Val Leu Thr Ser Ser Thr Phe Ser Ala Leu Val Pro Lys Pro Asn Val
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130 135 140
Glu Gly Ile Tyr Leu Asp Glu Lys Ser Trp Asn Leu Glu Ser Ile Asp
145 150 155 160
Lys Ala Lys Thr Leu Pro Glu Ser Asp Pro Gln Lys Ser Leu Trp Val

165 170 175
Tyr Ala Ala Ser Lys Thr Glu Ala Glu Leu Ala Ala Trp Lys Phe Met

180 185 190
Asp Glu Asn Lys Pro His Phe Thr Leu Asn Ala Val Leu Pro Asn Tyr

195 200 205
Thr Ile Gly Thr Ile Phe Asp Pro Glu Thr Gln Ser Gly Ser Thr Ser

210 215 220
Gly Trp Met Met Ser Leu Phe Asn Gly Glu Val Ser Pro Ala Leu Ala
225 230 235 240
Leu Met Pro Pro Gln Tyr Tyr Val Ser Ala Val Asp Ile Gly Leu Leu

245 250 255
His Leu Gly Cys Leu Val Leu Pro Gln Ile Glu Arg Arg Arg Val Tyr

260 265 270
Gly Thr Ala Gly Thr Phe Asp Trp Asn Thr Val Leu Ala Thr Phe Arg

275 280 285
Lys Leu Tyr Pro Ser Lys Thr Phe Pro Ala Asp Phe Pro Asp Gln Gly

290 295 300
Gln Asp Leu Ser Lys Phe Asp Thr Ala Pro Ser Leu Glu Ile Leu Lys
305 310 315 320
Ser Leu Gly Arg Pro Gly Trp Arg Ser Ile Glu Glu Ser Ile Lys Asp

325 330 335
Leu Val Gly Ser Glu Thr Ala

340

<210> 171
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 171
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccacg gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 172
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<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 172
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 173
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
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<223> PDH-101 variant

<400> 173
atgctgccga aactcgttat aactcacaaa gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggcgctg cgctcaaggg ctttgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccaca gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtta acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaaa ttgaacgttg cgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 174
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 174
Met Leu Pro Lys Leu Val Ile Thr His Lys Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Ala Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Gln Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala
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210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 175
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 175
atgctgccga aactcgttat aactcacaaa gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggcgctg cgctcaaggg ctatgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggccatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccacg gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttatta acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg cgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 176
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 176
Met Leu Pro Lys Leu Val Ile Thr His Lys Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
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Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala
35 40 45

Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala
50 55 60

Cys Pro Glu Leu Arg Val Ile Gly Ala Ala Leu Lys Gly Tyr Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Ile Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 177
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 177
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg ctttgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggccatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccaca gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
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acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttatta acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggcaa ttgaacgttg cgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 178
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 178
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Gln Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Ile Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Ala Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg



127 of 184

305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 179
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 179
atgctgccga aactcgttat aactcacaaa gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggcgctg cgctcaaggg ctatgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccaca gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcgacg ctgcgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 180
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 180
Met Leu Pro Lys Leu Val Ile Thr His Lys Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Ala Ala Leu Lys Gly Tyr Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
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Gly Lys Phe Arg Gly Trp Gln Pro Gln Phe Tyr Gly Thr Gly Leu Asp
130 135 140

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

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Ala Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 181
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 181
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcaaccacg gttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 182
<211> 336
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<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 182
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 183
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant
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<400> 183
atgctgccga aactcgttat aactcaccga gtacacgatg agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
gcacgctgtc gggatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagat 180
tttcttgctg cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcaaccacg gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtgtcgt gcgaagaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 184
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 184
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Asp Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Ala Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Ala Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ser Cys Glu Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
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Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 185
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 185
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
gcacgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagat 180
tttcttcagg cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tcggcgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccacg gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtgtcgt gcgaagaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 186
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 186
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Ala Arg Cys Ala Asp Ala Gln Ala
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35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Arg Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ser Cys Glu Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 187
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 187
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccacg gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
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tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggttga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 188
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 188
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Val Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
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Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys
325 330 335

<210> 189
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 189
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccacg gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatgtggga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 190
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 190
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp
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130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Trp Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 191
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 191
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cgccgctgtc gcgatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcccgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccggggct ggcaaccacg gttctacggc 420
acggggctgg ataacgctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatgtctga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaatcaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 192
<211> 336
<212> PRT
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<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 192
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Arg Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Arg Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Asn Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Ser Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 193
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant
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<400> 193
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcaggacca gttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtta acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcggcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 194
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 194
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Asp Gln Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
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225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 195
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 195
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttatta acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgtggcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 196
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 196
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
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Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala
50 55 60

Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Ile Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Val Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 197
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 197
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct gggctgacat tttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
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gagctgcttg ccctcgtacg gccgggcgct ctgcttgtta acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 198
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 198
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Ala Asp Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys
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325 330 335

<210> 199
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 199
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 200
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 200
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
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Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 201
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 201
atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcaaccacg gttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcgaggaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtta acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 202
<211> 336
<212> PRT
<213> Artificial Sequence
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<220>
<223> PDH-101 variant

<400> 202
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Glu Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 203
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 203
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atgctgccga aactcgttat aactcaccga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgcg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcgtcgg ggctggggcg gcatctgcgg 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcaaccacg gttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctcggta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcacatag ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattaacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 204
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 204
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Ser Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Arg Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
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Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly
245 250 255

Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp
260 265 270

Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu
275 280 285

Phe Thr Pro His Ile Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile
290 295 300

Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 205
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 205
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca aatgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg aattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg actcgccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagccca aggcccgctg a 1011

<210> 206
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 206
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Met Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala
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50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Glu Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Lys Ala Arg

325 330 335

<210> 207
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 207
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
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gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 208
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 208
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335
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<210> 209
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 209
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca aatgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg aattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 210
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 210
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Met Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Glu Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
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145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 211
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 211
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca aatgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg aattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagtgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 212
<211> 336
<212> PRT
<213> Artificial Sequence
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<220>
<223> PDH-101 variant

<400> 212
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Met Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Glu Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 213
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 213
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
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ccacattgcg agctgataac caaccagacc gactcgacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgaaagta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctggtt 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acacccggaa ggctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcgaggaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtta acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 214
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 214
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Lys Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Val Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Thr Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Glu Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly
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245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 215
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 215
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacgtcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgagagta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatctgcgc 360
gcagcagatg cgttcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagctac ggtcggcttc cttggcatgg gcgccatcgg actggccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgcccggaa ggctctggat 540
acacaaactg agcaaaccct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg tccgggcgct ctgcttatta acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattggc aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcaagctg a 1011

<210> 216
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 216
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Val

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
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Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Leu Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Leu Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ala Arg

165 170 175
Lys Ala Leu Asp Thr Gln Thr Glu Gln Thr Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Ile Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Ala Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Ser

325 330 335

<210> 217
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 217
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg ctatgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcatt ctgggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttagccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
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gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaacag cccgcccaag gccgagcctg ccgcatgttg a 1011

<210> 218
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 218
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Tyr Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Ile Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Leu Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Ser Pro Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335
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<210> 219
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 219
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga cctttgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg gcggcccaga ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccacaagacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 220
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 220
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
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Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg
165 170 175

Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val
180 185 190

Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu
195 200 205

Pro Leu Ala Ala Gln Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala
210 215 220

Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Gln Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 221
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 221
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga cctttgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac ccctctggat 540
acacaaacag agcaacggct cggcctgcgc caggtggcgc ttagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg gcggcccaga ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccacaagacg ctgtgaaccg tctgcccaag gccgagcccg ccgcatgttg a 1011

<210> 222
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
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<223> PDH-101 variant

<400> 222
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Pro Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Leu Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Ala Ala Gln Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Gln Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 223
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 223
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
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cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccattgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg gcggcccaga ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaatggacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 224
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 224
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Ile Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Ala Ala Gln Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255



159 of 184

Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp
260 265 270

Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu
275 280 285

Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile
290 295 300

Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Met Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 225
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 225
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacgtcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatatggac 180
tttcttcaag cctgccctga gctgagagta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg acatttccgg 360
gcagcagatg aattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggag cgctctggat 540
acacaaaccg agcaacggct cggcctgcgc catgtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaacga tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 226
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 226
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Val

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Met Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
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65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Glu Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Ser Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg His Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Asp Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 227
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 227
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccccgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840



161 of 184

ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 228
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 228
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Pro His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335
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<210> 229
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 229
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgaatgc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 230
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 230
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg
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165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Asn Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 231
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 231
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccgt ttgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 232
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant
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<400> 232
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Phe Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 233
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 233
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
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tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccgc ttgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 234
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 234
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Leu Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp
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260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 235
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 235
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatgtctga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 236
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 236
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
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Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val
85 90 95

Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala
100 105 110

Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser
115 120 125

Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp
130 135 140

Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Ser Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 237
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 237
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatcctttcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
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cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 238
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 238
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Pro Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 239
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<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 239
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgatttcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 240
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 240
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
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Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val
180 185 190

Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu
195 200 205

Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala
210 215 220

Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Asp Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 241
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 241
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgcgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggcgga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 242
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant
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<400> 242
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Ala Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Ala Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 243
<211> 1011
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 243
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
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ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattaatg cggtgaaccg tctgcccaag gccgagcctg ccgcatgttg a 1011

<210> 244
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 244
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
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Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu
275 280 285

Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile
290 295 300

Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asn Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 245
<211> 1008
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 245
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgcgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccgt tggccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgaatgc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtgttcg aaatggagga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008

<210> 246
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 246
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Ala Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val
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85 90 95
Pro Asp Leu Leu Thr Val Pro Leu Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Asn Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 247
<211> 1008
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 247
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgta ccctcaaggg cttcgacaat 240
ttcgatgcgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgaatgc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtgttcg aaatggagga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
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ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008

<210> 248
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 248
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Thr Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Ala Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Asn Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 249
<211> 1008
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<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 249
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccgt tggccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatctgttcg aaatggagga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008

<210> 250
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 250
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Leu Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val
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180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Leu Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 251
<211> 1008
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 251
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg ccctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccgt tggccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgaatgc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtgttcg aaatggagga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008

<210> 252
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 252
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Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Leu Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Asn Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 253
<211> 1008
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 253
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
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acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggcgggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008

<210> 254
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 254
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu
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275 280 285
Phe Thr Pro His Leu Gly Arg Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 255
<211> 1008
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 255
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgggcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008

<210> 256
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 256
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Gly

85 90 95
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Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala
100 105 110

Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser
115 120 125

Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp
130 135 140

Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 257
<211> 1008
<212> DNA
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 257
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga tggccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc actcgcggac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008
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<210> 258
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 258
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Met Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Ser Arg

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu

195 200 205
Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala

210 215 220
Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335

<210> 259
<211> 1008
<212> DNA
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<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 259
atgctgccga aactcgttat aactcacaga gtacacgaag agatcctgca actgctggcg 60
ccacattgcg agctgataac caaccagacc gacagcacgc tgacgcgcga ggaaattctg 120
cggcgctgtg cagatgctca ggcgatgatg gcgttcatgc ccgatcgggt cgatgcagac 180
tttcttcaag cctgccctga gctgcgtgta atcggctgtg cgctcaaggg cttcgacaat 240
ttcgatgtgg acgcctgtac tgcacgcggg gtctggctga ccttcgtgcc tgatctgttg 300
acggtcccga ctgccgagct ggcgatcgga ctggcggtgg ggctggggcg gcatttccgg 360
gcagcagatg cattcgtccg ctctggcaag ttccagggct ggcagccaat tttctacggc 420
acggggctgg atggagcaac ggtcggcttc cttggcatgg gcgccatcgg aaaagccatg 480
gctgatcgct tgcagggatg gggcgcgacc ctgcagtacc acgaagcgac agctctggat 540
acacaaaccg agcaacggct cggcctgcgc caggtggcgt gcagcgaact cttcgccagc 600
tcggacttca tcctgctggc gcttcccttg aatgccgata ccctgcatct ggtcaacgcc 660
gagctgcttg ccctcgtacg gccgggcgct ctgcttgtaa acccctgtcg tggctctgta 720
gtggatgaag ccgccgtgct cgcggcgctt gagcgaggcc agctcggcgg gtatgcggcg 780
gatgtattcg aaatggaaga ctgggctcgc gcggaccggc cgcagcagat cgatcctgcg 840
ctgctcgcgc atccgaatac gctgttcact ccgcaccttg ggtcggcagt gcgcgcggtg 900
cgcctggaga ttgaacgttg tgcagcgcag aacatcctcc aggcattgcg aggtgagcgc 960
ccaattgacg ctgtgaaccg tctgcccaag gccgagcctg ccgcatgt 1008

<210> 260
<211> 336
<212> PRT
<213> Artificial Sequence

<220>
<223> PDH-101 variant

<400> 260
Met Leu Pro Lys Leu Val Ile Thr His Arg Val His Glu Glu Ile Leu
1 5 10 15
Gln Leu Leu Ala Pro His Cys Glu Leu Ile Thr Asn Gln Thr Asp Ser

20 25 30
Thr Leu Thr Arg Glu Glu Ile Leu Arg Arg Cys Ala Asp Ala Gln Ala

35 40 45
Met Met Ala Phe Met Pro Asp Arg Val Asp Ala Asp Phe Leu Gln Ala

50 55 60
Cys Pro Glu Leu Arg Val Ile Gly Cys Ala Leu Lys Gly Phe Asp Asn
65 70 75 80
Phe Asp Val Asp Ala Cys Thr Ala Arg Gly Val Trp Leu Thr Phe Val

85 90 95
Pro Asp Leu Leu Thr Val Pro Thr Ala Glu Leu Ala Ile Gly Leu Ala

100 105 110
Val Gly Leu Gly Arg His Phe Arg Ala Ala Asp Ala Phe Val Arg Ser

115 120 125
Gly Lys Phe Gln Gly Trp Gln Pro Ile Phe Tyr Gly Thr Gly Leu Asp

130 135 140
Gly Ala Thr Val Gly Phe Leu Gly Met Gly Ala Ile Gly Lys Ala Met
145 150 155 160
Ala Asp Arg Leu Gln Gly Trp Gly Ala Thr Leu Gln Tyr His Glu Ala

165 170 175
Thr Ala Leu Asp Thr Gln Thr Glu Gln Arg Leu Gly Leu Arg Gln Val

180 185 190
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Ala Cys Ser Glu Leu Phe Ala Ser Ser Asp Phe Ile Leu Leu Ala Leu
195 200 205

Pro Leu Asn Ala Asp Thr Leu His Leu Val Asn Ala Glu Leu Leu Ala
210 215 220

Leu Val Arg Pro Gly Ala Leu Leu Val Asn Pro Cys Arg Gly Ser Val
225 230 235 240
Val Asp Glu Ala Ala Val Leu Ala Ala Leu Glu Arg Gly Gln Leu Gly

245 250 255
Gly Tyr Ala Ala Asp Val Phe Glu Met Glu Asp Trp Ala Arg Ala Asp

260 265 270
Arg Pro Gln Gln Ile Asp Pro Ala Leu Leu Ala His Pro Asn Thr Leu

275 280 285
Phe Thr Pro His Leu Gly Ser Ala Val Arg Ala Val Arg Leu Glu Ile

290 295 300
Glu Arg Cys Ala Ala Gln Asn Ile Leu Gln Ala Leu Arg Gly Glu Arg
305 310 315 320
Pro Ile Asp Ala Val Asn Arg Leu Pro Lys Ala Glu Pro Ala Ala Cys

325 330 335


