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<140> NOT YET ASSIGNED
<141> 2016-06-15

<160> 32
 
<210> 1
<211> 1326
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Wild type UDP-glycosyltransferase 76G1 from Stevia
 
<400> 1
atggaaaata aaacggagac caccgttcgc cggcgccgga gaataatatt attcccggta 60
ccatttcaag gccacattaa cccaattctt cagctagcca atgtgttgta ctctaaagga 120
ttcagtatca ccatctttca caccaacttc aacaaaccca aaacatctaa ttaccctcac 180
ttcactttca gattcatcct cgacaacgac ccacaagacg aacgcatttc caatctaccg 240
actcatggtc cgctcgctgg tatgcggatt ccgattatca acgaacacgg agctgacgaa 300
ttacgacgcg aactggaact gttgatgtta gcttctgaag aagatgaaga ggtatcgtgt 360
ttaatcacgg atgctctttg gtacttcgcg caatctgttg ctgacagtct taacctccga 420
cggcttgttt tgatgacaag cagcttgttt aattttcatg cacatgtttc acttcctcag 480
tttgatgagc ttggttacct cgatcctgat gacaaaaccc gtttggaaga acaagcgagt 540
gggtttccta tgctaaaagt gaaagacatc aagtctgcgt attcgaactg gcaaatactc 600
aaagagatat tagggaagat gataaaacaa acaagagcat cttcaggagt catctggaac 660
tcatttaagg aactcgaaga gtctgagctc gaaactgtta tccgtgagat cccggctcca 720
agtttcttga taccactccc caagcatttg acagcctctt ccagcagctt actagaccac 780
gatcgaaccg tttttcaatg gttagaccaa caaccgccaa gttcggtact gtatgttagt 840
tttggtagta ctagtgaagt ggatgagaaa gatttcttgg aaatagctcg tgggttggtt 900
gatagcaagc agtcgttttt atgggtggtt cgacctgggt ttgtcaaggg ttcgacgtgg 960
gtcgaaccgt tgccagatgg gttcttgggt gaaagaggac gtattgtgaa atgggttcca 1020
cagcaagaag tgctagctca tggagcaata ggcgcattct ggactcatag cggatggaac 1080
tctacgttgg aaagcgtttg tgaaggtgtt cctatgattt tctcggattt tgggctcgat 1140
caaccgttga atgctagata catgagtgat gttttgaagg taggggtgta tttggaaaat 1200
gggtgggaaa gaggagagat agcaaatgca ataagaagag ttatggtgga tgaagaagga 1260
gaatacatta gacagaatgc aagagttttg aaacaaaagg cagatgtttc tttgatgaag 1320
ggtggt                                                            1326

 
<210> 2
<211> 442



<212> PRT
<213> Artificial Sequence
 
<220>
<223> Wild type UDP-glycosyltransferase 76G1 from Stevia
 
<400> 2
Met Glu Asn Lys Thr Glu Thr Thr Val Arg Arg Arg Arg Arg Ile Ile 
1               5                   10                  15      
Leu Phe Pro Val Pro Phe Gln Gly His Ile Asn Pro Ile Leu Gln Leu 
            20                  25                  30          
Ala Asn Val Leu Tyr Ser Lys Gly Phe Ser Ile Thr Ile Phe His Thr 
        35                  40                  45              
Asn Phe Asn Lys Pro Lys Thr Ser Asn Tyr Pro His Phe Thr Phe Arg 
    50                  55                  60                  
Phe Ile Leu Asp Asn Asp Pro Gln Asp Glu Arg Ile Ser Asn Leu Pro 
65                  70                  75                  80  
Thr His Gly Pro Leu Ala Gly Met Arg Ile Pro Ile Ile Asn Glu His 
                85                  90                  95      
Gly Ala Asp Glu Leu Arg Arg Glu Leu Glu Leu Leu Met Leu Ala Ser 
            100                 105                 110         
Glu Glu Asp Glu Glu Val Ser Cys Leu Ile Thr Asp Ala Leu Trp Tyr 
        115                 120                 125             
Phe Ala Gln Ser Val Ala Asp Ser Leu Asn Leu Arg Arg Leu Val Leu 
    130                 135                 140                 
Met Thr Ser Ser Leu Phe Asn Phe His Ala His Val Ser Leu Pro Gln 
145                 150                 155                 160 
Phe Asp Glu Leu Gly Tyr Leu Asp Pro Asp Asp Lys Thr Arg Leu Glu 
                165                 170                 175     
Glu Gln Ala Ser Gly Phe Pro Met Leu Lys Val Lys Asp Ile Lys Ser 
            180                 185                 190         
Ala Tyr Ser Asn Trp Gln Ile Leu Lys Glu Ile Leu Gly Lys Met Ile 
        195                 200                 205             
Lys Gln Thr Arg Ala Ser Ser Gly Val Ile Trp Asn Ser Phe Lys Glu 
    210                 215                 220                 
Leu Glu Glu Ser Glu Leu Glu Thr Val Ile Arg Glu Ile Pro Ala Pro 
225                 230                 235                 240 
Ser Phe Leu Ile Pro Leu Pro Lys His Leu Thr Ala Ser Ser Ser Ser 
                245                 250                 255     
Leu Leu Asp His Asp Arg Thr Val Phe Gln Trp Leu Asp Gln Gln Pro 
            260                 265                 270         
Pro Ser Ser Val Leu Tyr Val Ser Phe Gly Ser Thr Ser Glu Val Asp 
        275                 280                 285             
Glu Lys Asp Phe Leu Glu Ile Ala Arg Gly Leu Val Asp Ser Lys Gln 
    290                 295                 300                 
Ser Phe Leu Trp Val Val Arg Pro Gly Phe Val Lys Gly Ser Thr Trp 
305                 310                 315                 320 
Val Glu Pro Leu Pro Asp Gly Phe Leu Gly Glu Arg Gly Arg Ile Val 
                325                 330                 335     
Lys Trp Val Pro Gln Gln Glu Val Leu Ala His Gly Ala Ile Gly Ala 
            340                 345                 350         
Phe Trp Thr His Ser Gly Trp Asn Ser Thr Leu Glu Ser Val Cys Glu 
        355                 360                 365             
Gly Val Pro Met Ile Phe Ser Asp Phe Gly Leu Asp Gln Pro Leu Asn 



    370                 375                 380                 
Ala Arg Tyr Met Ser Asp Val Leu Lys Val Gly Val Tyr Leu Glu Asn 
385                 390                 395                 400 
Gly Trp Glu Arg Gly Glu Ile Ala Asn Ala Ile Arg Arg Val Met Val 
                405                 410                 415     
Asp Glu Glu Gly Glu Tyr Ile Arg Gln Asn Ala Arg Val Leu Lys Gln 
            420                 425                 430         
Lys Ala Asp Val Ser Leu Met Lys Gly Gly                         
        435                 440                                 

<210> 3
<211> 1203
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Wild type macrolide glycosyltransferase from Streptomyces
 
<400> 3
atgaccagtc gctcgcacat cgccatgttc tccatcgccg cccacgggca cgtgaacccg 60
agcctcgagg tgatccgcga gctcgtcgcg cgcgggcacc gggtgacgta cgcgattccg 120
cccgtcttcg ccgggaaggt cgccgaggcc ggcgccgagg tgaagctctg gaactccacc 180
ctgccctcgc ccgacgacga cccacaggca tggggcacga ccctgctgga caacgtggag 240
ccgttcctgg ccgacgcgat ccaggcgctc ccgcagctga tcgaggcgta cgaaggggac 300
gagcccgacc tcgtgctgca cgacatcacc tcctacccgg cccgcgtcct ggcccaccgc 360
tggggcgtgc ccgcggtctc cctgtcgccg aacctcgtcg cctgggaggg ctacgagaag 420
gaggtggccg agccgatgtg ggcggagccg aagcggaccg agcgcgggcg ggcctactac 480
gcccgcttcc acgcctggct ggaggagaac ggcgtcaccc tgcacccgga cgacttcgtg 540
ggccgccccg cccgctgtct cgtcctgatc ccgaaggcgc tgcagcccaa cgccgaccgg 600
gtggacgagg gcgtgtactc cttcgtgggc gcctgccagg gtgaccgcgg cgcggagggg 660
gagtggcggc ggcccgccgg cgccgagaag gtcgccctgg tctcgctcgg gtcctccttc 720
accaagcagc cggacttcta ccgggagtgc gtcagggcgt tcggcgagct gccgggctgg 780
cacctggtgc tccagatcgg caggcacgtc gacccggccg acctggggga cgtaccggag 840
aacgtcgaag tgcgctcctg ggtaccccag ttggcgatcc tcaaggaggc cgatctgttc 900
gtcacgcacg ccggcgcggg cggcagccag gagggtctgg ccacggccac gccgatgatc 960
gccgtaccgc aggccgtgga ccagttcggc aacgcggaca tgctccaggg gctcggtgtc 1020
gcccgccgcc tcgacaccga ggaggcgacc gccgaggccc tcagggcggc cgccctcgct 1080
ctcgtcgacg accccgaagt ggcccgtcgg gcgcgggaca tccaggctca gatggcgggg 1140
gagggcggca cgcgccgggc ggccgacctg atcgaggccg agctgccggt acggcaggcg 1200
tag                                                               1203

 
<210> 4
<211> 400
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Wild type macrolide glycosyltransferase from Streptomyces
 
<400> 4
Met Thr Ser Arg Ser His Ile Ala Met Phe Ser Ile Ala Ala His Gly 
1               5                   10                  15      



His Val Asn Pro Ser Leu Glu Val Ile Arg Glu Leu Val Ala Arg Gly 
            20                  25                  30          
His Arg Val Thr Tyr Ala Ile Pro Pro Val Phe Ala Gly Lys Val Ala 
        35                  40                  45              
Glu Ala Gly Ala Glu Val Lys Leu Trp Asn Ser Thr Leu Pro Ser Pro 
    50                  55                  60                  
Asp Asp Asp Pro Gln Ala Trp Gly Thr Thr Leu Leu Asp Asn Val Glu 
65                  70                  75                  80  
Pro Phe Leu Ala Asp Ala Ile Gln Ala Leu Pro Gln Leu Ile Glu Ala 
                85                  90                  95      
Tyr Glu Gly Asp Glu Pro Asp Leu Val Leu His Asp Ile Thr Ser Tyr 
            100                 105                 110         
Pro Ala Arg Val Leu Ala His Arg Trp Gly Val Pro Ala Val Ser Leu 
        115                 120                 125             
Ser Pro Asn Leu Val Ala Trp Glu Gly Tyr Glu Lys Glu Val Ala Glu 
    130                 135                 140                 
Pro Met Trp Ala Glu Pro Lys Arg Thr Glu Arg Gly Arg Ala Tyr Tyr 
145                 150                 155                 160 
Ala Arg Phe His Ala Trp Leu Glu Glu Asn Gly Val Thr Leu His Pro 
                165                 170                 175     
Asp Asp Phe Val Gly Arg Pro Ala Arg Cys Leu Val Leu Ile Pro Lys 
            180                 185                 190         
Ala Leu Gln Pro Asn Ala Asp Arg Val Asp Glu Gly Val Tyr Ser Phe 
        195                 200                 205             
Val Gly Ala Cys Gln Gly Asp Arg Gly Ala Glu Gly Glu Trp Arg Arg 
    210                 215                 220                 
Pro Ala Gly Ala Glu Lys Val Ala Leu Val Ser Leu Gly Ser Ser Phe 
225                 230                 235                 240 
Thr Lys Gln Pro Asp Phe Tyr Arg Glu Cys Val Arg Ala Phe Gly Glu 
                245                 250                 255     
Leu Pro Gly Trp His Leu Val Leu Gln Ile Gly Arg His Val Asp Pro 
            260                 265                 270         
Ala Asp Leu Gly Asp Val Pro Glu Asn Val Glu Val Arg Ser Trp Val 
        275                 280                 285             
Pro Gln Leu Ala Ile Leu Lys Glu Ala Asp Leu Phe Val Thr His Ala 
    290                 295                 300                 
Gly Ala Gly Gly Ser Gln Glu Gly Leu Ala Thr Ala Thr Pro Met Ile 
305                 310                 315                 320 
Ala Val Pro Gln Ala Val Asp Gln Phe Gly Asn Ala Asp Met Leu Gln 
                325                 330                 335     
Gly Leu Gly Val Ala Arg Arg Leu Asp Thr Glu Glu Ala Thr Ala Glu 
            340                 345                 350         
Ala Leu Arg Ala Ala Ala Leu Ala Leu Val Asp Asp Pro Glu Val Ala 
        355                 360                 365             
Arg Arg Ala Arg Asp Ile Gln Ala Gln Met Ala Gly Glu Gly Gly Thr 
    370                 375                 380                 
Arg Arg Ala Ala Asp Leu Ile Glu Ala Glu Leu Pro Val Arg Gln Ala 
385                 390                 395                 400 

<210> 5
<211> 1248
<212> DNA
<213> Artificial Sequence
 



<220>
<223> Wild type macrolide glycosyltransferase from Streptomyces
 
<400> 5
atgaccaccc agaccactcc cgcccacatc gccatgttct ccatcgccgc ccacggccat 60
gtgaacccca gcctggaggt gatccgtgaa ctcgtcgccc gcggccaccg ggtcacgtac 120
gccattccgc ccgtcttcgc cgacaaggtg gccgccaccg gcgcccggcc cgtcctctac 180
cactccaccc tgcccggccc cgacgccgac ccggaggcat ggggaagcac cctgctggac 240
aacgtcgaac cgttcctgaa cgacgcgatc caggcgctcc cgcagctcgc cgatgcctac 300
gccgacgaca tccccgatct cgtcctgcac gacatcacct cctacccggc ccgcgtcctg 360
gcccgccgct ggggcgtccc ggcggtctcc ctctccccga acctcgtcgc ctggaagggt 420
tacgaggagg aggtcgccga gccgatgtgg cgcgaacccc ggcagaccga gcgcggacgg 480
gcctactacg cccggttcga ggcatggctg aaggagaacg ggatcaccga gcacccggac 540
acgttcgcca gtcatccgcc gcgctccctg gtgctcatcc cgaaggcgct ccagccgcac 600
gccgaccggg tggacgaaga cgtgtacacc ttcgtcggcg cctgccaggg agaccgcgcc 660
gaggaaggcg gctggcagcg gcccgccggc gcggagaagg tcgtcctggt gtcgctcggc 720
tcggcgttca ccaagcagcc cgccttctac cgggagtgcg tgcgcgcctt cgggaacctg 780
cccggctggc acctcgtcct ccagatcggc cggaaggtga cccccgccga actgggggag 840
ctgccggaca acgtggaggt gcacgactgg gtgccgcagc tcgcgatcct gcgccaggcc 900
gatctgttcg tcacccacgc gggcgccggc ggcagccagg aggggctggc caccgcgacg 960
cccatgatcg ccgtaccgca ggccgtcgac cagttcggca acgccgacat gctccaaggg 1020
ctcggcgtcg cccggaagct ggcgaccgag gaggccaccg ccgacctgct ccgcgagacc 1080
gccctcgctc tggtggacga cccggaggtc gcgcgccggc tccggcggat ccaggcggag 1140
atggcccagg agggcggcac ccggcgggcg gccgacctca tcgaggccga actgcccgcg 1200
cgccacgagc ggcaggagcc ggtgggcgac cgacccaacg gtgggtga              1248

 
<210> 6
<211> 415
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Wild type macrolide glycosyltransferase from Streptomyces
 
<400> 6
Met Thr Thr Gln Thr Thr Pro Ala His Ile Ala Met Phe Ser Ile Ala 
1               5                   10                  15      
Ala His Gly His Val Asn Pro Ser Leu Glu Val Ile Arg Glu Leu Val 
            20                  25                  30          
Ala Arg Gly His Arg Val Thr Tyr Ala Ile Pro Pro Val Phe Ala Asp 
        35                  40                  45              
Lys Val Ala Ala Thr Gly Ala Arg Pro Val Leu Tyr His Ser Thr Leu 
    50                  55                  60                  
Pro Gly Pro Asp Ala Asp Pro Glu Ala Trp Gly Ser Thr Leu Leu Asp 
65                  70                  75                  80  
Asn Val Glu Pro Phe Leu Asn Asp Ala Ile Gln Ala Leu Pro Gln Leu 
                85                  90                  95      
Ala Asp Ala Tyr Ala Asp Asp Ile Pro Asp Leu Val Leu His Asp Ile 
            100                 105                 110         
Thr Ser Tyr Pro Ala Arg Val Leu Ala Arg Arg Trp Gly Val Pro Ala 
        115                 120                 125             
Val Ser Leu Ser Pro Asn Leu Val Ala Trp Lys Gly Tyr Glu Glu Glu 
    130                 135                 140                 



Val Ala Glu Pro Met Trp Arg Glu Pro Arg Gln Thr Glu Arg Gly Arg 
145                 150                 155                 160 
Ala Tyr Tyr Ala Arg Phe Glu Ala Trp Leu Lys Glu Asn Gly Ile Thr 
                165                 170                 175     
Glu His Pro Asp Thr Phe Ala Ser His Pro Pro Arg Ser Leu Val Leu 
            180                 185                 190         
Ile Pro Lys Ala Leu Gln Pro His Ala Asp Arg Val Asp Glu Asp Val 
        195                 200                 205             
Tyr Thr Phe Val Gly Ala Cys Gln Gly Asp Arg Ala Glu Glu Gly Gly 
    210                 215                 220                 
Trp Gln Arg Pro Ala Gly Ala Glu Lys Val Val Leu Val Ser Leu Gly 
225                 230                 235                 240 
Ser Ala Phe Thr Lys Gln Pro Ala Phe Tyr Arg Glu Cys Val Arg Ala 
                245                 250                 255     
Phe Gly Asn Leu Pro Gly Trp His Leu Val Leu Gln Ile Gly Arg Lys 
            260                 265                 270         
Val Thr Pro Ala Glu Leu Gly Glu Leu Pro Asp Asn Val Glu Val His 
        275                 280                 285             
Asp Trp Val Pro Gln Leu Ala Ile Leu Arg Gln Ala Asp Leu Phe Val 
    290                 295                 300                 
Thr His Ala Gly Ala Gly Gly Ser Gln Glu Gly Leu Ala Thr Ala Thr 
305                 310                 315                 320 
Pro Met Ile Ala Val Pro Gln Ala Val Asp Gln Phe Gly Asn Ala Asp 
                325                 330                 335     
Met Leu Gln Gly Leu Gly Val Ala Arg Lys Leu Ala Thr Glu Glu Ala 
            340                 345                 350         
Thr Ala Asp Leu Leu Arg Glu Thr Ala Leu Ala Leu Val Asp Asp Pro 
        355                 360                 365             
Glu Val Ala Arg Arg Leu Arg Arg Ile Gln Ala Glu Met Ala Gln Glu 
    370                 375                 380                 
Gly Gly Thr Arg Arg Ala Ala Asp Leu Ile Glu Ala Glu Leu Pro Ala 
385                 390                 395                 400 
Arg His Glu Arg Gln Glu Pro Val Gly Asp Arg Pro Asn Gly Gly     
                405                 410                 415     

<210> 7
<211> 894
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Wild type laminaribiose phosphorylase from Paenibacillus
 
<400> 7
atgtacccat ttggaaaagg ctttgcccgt tacgttcctt ttctgctgct gttgattccg 60
ctggcgttat acgtcgtttt ttatttcgga ccatcggtgt tgaccgtgat ttattcgttt 120
acggatgtga aaaacatccc cggcagctcc atgaacttcg tcgggctcga taattataaa 180
gacttgtttt ttgccggaaa ttccggggaa cgctgggttt ccatcaaaaa cacgttaatt 240
ttcatgttta tcgtcaccat cgtgcagaac ggagtggcgt tgtttgtggc tgtgctgatc 300
aaccaacggc tgcgcggcga ttatttttac cgggccgtat tttttcttcc ggtcgtgctt 360
ggggtggccg ttgttgcgct cgtttggggc atgatgttcg atccgatgag cgggccggtt 420
aacatgctgt atcaatcgct gttcggatat aaagacatgt ttttctccag ctttacgcat 480
gcgttcggct acattatttt cgttcaaatc tggatgtaca tgggctattc aatgctgatt 540
tttctcgccg gcctacaatc cgtgccaaaa gatctgtacg aagcggggta catcgacggt 600



acgaaccgct ggcaatcgtt caagaatatt acgttcccgc tgatcgcccc gtcttttacg 660
gtcaatatgc tgctttcgat catcggggcg atgtccacgt tcgatattat cctcgccacg 720
acggacggca agttcaacac cagaacgatg gcttacgacg tatataagga aacgttccgc 780
ggcagtctgg aaatgggctt gccttcggcg ctgtccgtgg tccagttcct gatcattttg 840
gtgtttgtta tcgtggccgt cagacagacg cgtaagagag aggtggaata ttaa       894

 
<210> 8
<211> 297
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Wild type laminaribiose phosphorylase from Paenibacillus
 
<400> 8
Met Tyr Pro Phe Gly Lys Gly Phe Ala Arg Tyr Val Pro Phe Leu Leu 
1               5                   10                  15      
Leu Leu Ile Pro Leu Ala Leu Tyr Val Val Phe Tyr Phe Gly Pro Ser 
            20                  25                  30          
Val Leu Thr Val Ile Tyr Ser Phe Thr Asp Val Lys Asn Ile Pro Gly 
        35                  40                  45              
Ser Ser Met Asn Phe Val Gly Leu Asp Asn Tyr Lys Asp Leu Phe Phe 
    50                  55                  60                  
Ala Gly Asn Ser Gly Glu Arg Trp Val Ser Ile Lys Asn Thr Leu Ile 
65                  70                  75                  80  
Phe Met Phe Ile Val Thr Ile Val Gln Asn Gly Val Ala Leu Phe Val 
                85                  90                  95      
Ala Val Leu Ile Asn Gln Arg Leu Arg Gly Asp Tyr Phe Tyr Arg Ala 
            100                 105                 110         
Val Phe Phe Leu Pro Val Val Leu Gly Val Ala Val Val Ala Leu Val 
        115                 120                 125             
Trp Gly Met Met Phe Asp Pro Met Ser Gly Pro Val Asn Met Leu Tyr 
    130                 135                 140                 
Gln Ser Leu Phe Gly Tyr Lys Asp Met Phe Phe Ser Ser Phe Thr His 
145                 150                 155                 160 
Ala Phe Gly Tyr Ile Ile Phe Val Gln Ile Trp Met Tyr Met Gly Tyr 
                165                 170                 175     
Ser Met Leu Ile Phe Leu Ala Gly Leu Gln Ser Val Pro Lys Asp Leu 
            180                 185                 190         
Tyr Glu Ala Gly Tyr Ile Asp Gly Thr Asn Arg Trp Gln Ser Phe Lys 
        195                 200                 205             
Asn Ile Thr Phe Pro Leu Ile Ala Pro Ser Phe Thr Val Asn Met Leu 
    210                 215                 220                 
Leu Ser Ile Ile Gly Ala Met Ser Thr Phe Asp Ile Ile Leu Ala Thr 
225                 230                 235                 240 
Thr Asp Gly Lys Phe Asn Thr Arg Thr Met Ala Tyr Asp Val Tyr Lys 
                245                 250                 255     
Glu Thr Phe Arg Gly Ser Leu Glu Met Gly Leu Pro Ser Ala Leu Ser 
            260                 265                 270         
Val Val Gln Phe Leu Ile Ile Leu Val Phe Val Ile Val Ala Val Arg 
        275                 280                 285             
Gln Thr Arg Lys Arg Glu Val Glu Tyr                             
    290                 295                                     



<210> 9
<211> 1374
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Variant of UDP-glycosyltransferase 76G1 from Stevia
 
<400> 9
atggagaaca aaaccgaaac caccgtgcgt cgtcgtcgtc gtatcattct gtttccggtt 60
ccgttccagg gccacatcaa cccgattctg caactggcga acgtgctgta cagcaagggt 120
tttagcatca ccatttttca caccaacttc aacaagccga aaaccagcaa ctatccgcac 180
ttcacctttc gtttcatcct ggacaacgat ccgcaggacg agcgtattag caacctgccg 240
acccatggtc cgctggcggg tatgcgtatc ccgatcatta acgagcacgg cgcggatgaa 300
ctgcgtcgtg agctggaact gctgatgctg gcgagcgagg aagacgagga agttagctgc 360
ctgattaccg atgcgctgtg gtacttcgcg caaagcgtgg cggacagcct gaacctgcgt 420
cgtctggttc tgatgaccag cagcctgttt aacttccacg cgcacgtgag cctgccgcag 480
tttgacgagc tgggctacct ggatccggac gataaaaccc gtctggagga acaagcgagc 540
ggtttcccga tgctgaaggt taaagatatc aagagcgcgt atagcaactg gcagatcctg 600
aaagaaattc tgggcaagat gatcaagcag acccgtgcga gcagcggtgt gatttggaac 660
agctttaaag agctggagga aagcgagctg gaaaccgtta tccgtgaaat tccggcgccg 720
agcttcctga ttccgctgcc gaagcacctg accgcgagca gcagcagcct gctggaccac 780
gatcgtaccg tgttccagtg gctggaccag caaccgccga gcagcgtgct gtacgttagc 840
tttggcagca ccagcgaggt ggacgaaaag gatttcctgg agattgcgcg tggtctggtt 900
gacagcaaac aaagctttct gtgggtggtt cgtccgggct tcgtgaaggg tagcacctgg 960
gttgagccgc tgccggatgg ttttctgggc gaacgtggtc gtatcgtgaa gtgggttccg 1020
caacaagaag tgctggcgca cggcgcgatt ggtgcgttct ggacccacag cggttggaac 1080
agcaccctgg agagcgtgtg cgaaggcgtt ccgatgatct ttagcgactt cggtctggat 1140
cagccgctga acgcgcgtta catgagcgat gttctgaaag tgggcgttta tctggagaac 1200
ggctgggagc gtggtgaaat cgcgaacgcg attcgtcgtg tgatggttga cgaggaaggt 1260
gagtacatcc gtcagaacgc gcgtgttctg aagcaaaaag cggatgttag cctgatgaag 1320
ggtggcagca gctacgagag cctggaaagc ctggttagct atattagcag cctg       1374

 
<210> 10
<211> 458
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Variant of UDP-glycosyltransferase 76G1 from Stevia
 
<400> 10
Met Glu Asn Lys Thr Glu Thr Thr Val Arg Arg Arg Arg Arg Ile Ile 
1               5                   10                  15      
Leu Phe Pro Val Pro Phe Gln Gly His Ile Asn Pro Ile Leu Gln Leu 
            20                  25                  30          
Ala Asn Val Leu Tyr Ser Lys Gly Phe Ser Ile Thr Ile Phe His Thr 
        35                  40                  45              
Asn Phe Asn Lys Pro Lys Thr Ser Asn Tyr Pro His Phe Thr Phe Arg 
    50                  55                  60                  
Phe Ile Leu Asp Asn Asp Pro Gln Asp Glu Arg Ile Ser Asn Leu Pro 
65                  70                  75                  80  



Thr His Gly Pro Leu Ala Gly Met Arg Ile Pro Ile Ile Asn Glu His 
                85                  90                  95      
Gly Ala Asp Glu Leu Arg Arg Glu Leu Glu Leu Leu Met Leu Ala Ser 
            100                 105                 110         
Glu Glu Asp Glu Glu Val Ser Cys Leu Ile Thr Asp Ala Leu Trp Tyr 
        115                 120                 125             
Phe Ala Gln Ser Val Ala Asp Ser Leu Asn Leu Arg Arg Leu Val Leu 
    130                 135                 140                 
Met Thr Ser Ser Leu Phe Asn Phe His Ala His Val Ser Leu Pro Gln 
145                 150                 155                 160 
Phe Asp Glu Leu Gly Tyr Leu Asp Pro Asp Asp Lys Thr Arg Leu Glu 
                165                 170                 175     
Glu Gln Ala Ser Gly Phe Pro Met Leu Lys Val Lys Asp Ile Lys Ser 
            180                 185                 190         
Ala Tyr Ser Asn Trp Gln Ile Leu Lys Glu Ile Leu Gly Lys Met Ile 
        195                 200                 205             
Lys Gln Thr Arg Ala Ser Ser Gly Val Ile Trp Asn Ser Phe Lys Glu 
    210                 215                 220                 
Leu Glu Glu Ser Glu Leu Glu Thr Val Ile Arg Glu Ile Pro Ala Pro 
225                 230                 235                 240 
Ser Phe Leu Ile Pro Leu Pro Lys His Leu Thr Ala Ser Ser Ser Ser 
                245                 250                 255     
Leu Leu Asp His Asp Arg Thr Val Phe Gln Trp Leu Asp Gln Gln Pro 
            260                 265                 270         
Pro Ser Ser Val Leu Tyr Val Ser Phe Gly Ser Thr Ser Glu Val Asp 
        275                 280                 285             
Glu Lys Asp Phe Leu Glu Ile Ala Arg Gly Leu Val Asp Ser Lys Gln 
    290                 295                 300                 
Ser Phe Leu Trp Val Val Arg Pro Gly Phe Val Lys Gly Ser Thr Trp 
305                 310                 315                 320 
Val Glu Pro Leu Pro Asp Gly Phe Leu Gly Glu Arg Gly Arg Ile Val 
                325                 330                 335     
Lys Trp Val Pro Gln Gln Glu Val Leu Ala His Gly Ala Ile Gly Ala 
            340                 345                 350         
Phe Trp Thr His Ser Gly Trp Asn Ser Thr Leu Glu Ser Val Cys Glu 
        355                 360                 365             
Gly Val Pro Met Ile Phe Ser Asp Phe Gly Leu Asp Gln Pro Leu Asn 
    370                 375                 380                 
Ala Arg Tyr Met Ser Asp Val Leu Lys Val Gly Val Tyr Leu Glu Asn 
385                 390                 395                 400 
Gly Trp Glu Arg Gly Glu Ile Ala Asn Ala Ile Arg Arg Val Met Val 
                405                 410                 415     
Asp Glu Glu Gly Glu Tyr Ile Arg Gln Asn Ala Arg Val Leu Lys Gln 
            420                 425                 430         
Lys Ala Asp Val Ser Leu Met Lys Gly Gly Ser Ser Tyr Glu Ser Leu 
        435                 440                 445             
Glu Ser Leu Val Ser Tyr Ile Ser Ser Leu                         
    450                 455           
 
                     
<210> 11
<211> 1203
<212> DNA
<213> Artificial Sequence



 
<220>
<223> Variant of macrolide glycosyltransferase from Streptomyces
 
<400> 11
atgaccagtc gttcccatat tgccatgttt agtatcgcgg cccatggtca cgtgaacccg 60
tccctggaag tcattcgtga actggtggcg cgtggtcacc gtgttaccta tgccatcccg 120
ccggttttcg ccggtaaagt tgctgaagcg ggcgccgaag tgaaactgtg gaacagcacg 180
ctgccgtctc cggatgacga tccgcaggcg tggggtacca cgctgctgga taatgttgaa 240
ccgtttctgg cagacgctat tcaggctctg ccgcaactga tcgaagcgta tgaaggcgac 300
gaaccggatc tggtcctgca tgatatcacc tcatatccgg ctcgtgttct ggcccatcgc 360
tggggtgtcc cggccgtgtc actgtcgccg aatctggttg cctgggaagg ctacgaaaaa 420
gaagtcgctg aaccgatgtg ggcggaaccg aaacgtaccg aacgtggtcg cgcctattac 480
gcacgctttc atgcctggct ggaagaaaac ggtgttacgc tgcatccgga tgattttgtt 540
ggtcgtccgg cacgttgcct ggtgctgatt ccgaaagccc tgcagccgaa tgcagaccgt 600
gtggatgaag gtgtttatag ctttgtcggc gcctgtcaag gcgatcgcgg tgcagagggt 660
gaatggcgtc gcccggcggg tgcagaaaaa gttgccctgg tctctctggg cagctctttt 720
accaaacagc cggatttcta ccgtgaatgc gtgcgcgcct tcggtgaatt accgggctgg 780
catctggtcc tgcaaattgg tcgccatgtg gacccggccg atctgggtga tgtgccggaa 840
aacgtggaag ttcgctcatg ggttccgcag ctggctatcc tgaaagaagc ggacctgttt 900
gtgacgcatg caggtgctgg cggttcgcaa gaaggcctgg ccaccgcaac gccgatgatt 960
gcagtgccgc aggcagttga tcaattcggt aatgcagaca tgctgcaggg tctgggtgtt 1020
gcccgtcgcc tggataccga agaagcaacc gctgaagcgc tgcgtgcagc ggcgctggcg 1080
ctggttgatg atccggaagt tgctcgtcgc gcgcgcgata ttcaggcgca gatggcgggt 1140
gaaggcggta cccgtcgcgc agcagacctg atcgaagctg aactgccggt gcgtcaggca 1200
taa                                                               1203

 
<210> 12
<211> 400
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Variant of macrolide glycosyltransferase from Streptomyces
 
<400> 12
Met Thr Ser Arg Ser His Ile Ala Met Phe Ser Ile Ala Ala His Gly 
1               5                   10                  15      
His Val Asn Pro Ser Leu Glu Val Ile Arg Glu Leu Val Ala Arg Gly 
            20                  25                  30          
His Arg Val Thr Tyr Ala Ile Pro Pro Val Phe Ala Gly Lys Val Ala 
        35                  40                  45              
Glu Ala Gly Ala Glu Val Lys Leu Trp Asn Ser Thr Leu Pro Ser Pro 
    50                  55                  60                  
Asp Asp Asp Pro Gln Ala Trp Gly Thr Thr Leu Leu Asp Asn Val Glu 
65                  70                  75                  80  
Pro Phe Leu Ala Asp Ala Ile Gln Ala Leu Pro Gln Leu Ile Glu Ala 
                85                  90                  95      
Tyr Glu Gly Asp Glu Pro Asp Leu Val Leu His Asp Ile Thr Ser Tyr 
            100                 105                 110         
Pro Ala Arg Val Leu Ala His Arg Trp Gly Val Pro Ala Val Ser Leu 
        115                 120                 125             
Ser Pro Asn Leu Val Ala Trp Glu Gly Tyr Glu Lys Glu Val Ala Glu 



    130                 135                 140                 
Pro Met Trp Ala Glu Pro Lys Arg Thr Glu Arg Gly Arg Ala Tyr Tyr 
145                 150                 155                 160 
Ala Arg Phe His Ala Trp Leu Glu Glu Asn Gly Val Thr Leu His Pro 
                165                 170                 175     
Asp Asp Phe Val Gly Arg Pro Ala Arg Cys Leu Val Leu Ile Pro Lys 
            180                 185                 190         
Ala Leu Gln Pro Asn Ala Asp Arg Val Asp Glu Gly Val Tyr Ser Phe 
        195                 200                 205             
Val Gly Ala Cys Gln Gly Asp Arg Gly Ala Glu Gly Glu Trp Arg Arg 
    210                 215                 220                 
Pro Ala Gly Ala Glu Lys Val Ala Leu Val Ser Leu Gly Ser Ser Phe 
225                 230                 235                 240 
Thr Lys Gln Pro Asp Phe Tyr Arg Glu Cys Val Arg Ala Phe Gly Glu 
                245                 250                 255     
Leu Pro Gly Trp His Leu Val Leu Gln Ile Gly Arg His Val Asp Pro 
            260                 265                 270         
Ala Asp Leu Gly Asp Val Pro Glu Asn Val Glu Val Arg Ser Trp Val 
        275                 280                 285             
Pro Gln Leu Ala Ile Leu Lys Glu Ala Asp Leu Phe Val Thr His Ala 
    290                 295                 300                 
Gly Ala Gly Gly Ser Gln Glu Gly Leu Ala Thr Ala Thr Pro Met Ile 
305                 310                 315                 320 
Ala Val Pro Gln Ala Val Asp Gln Phe Gly Asn Ala Asp Met Leu Gln 
                325                 330                 335     
Gly Leu Gly Val Ala Arg Arg Leu Asp Thr Glu Glu Ala Thr Ala Glu 
            340                 345                 350         
Ala Leu Arg Ala Ala Ala Leu Ala Leu Val Asp Asp Pro Glu Val Ala 
        355                 360                 365             
Arg Arg Ala Arg Asp Ile Gln Ala Gln Met Ala Gly Glu Gly Gly Thr 
    370                 375                 380                 
Arg Arg Ala Ala Asp Leu Ile Glu Ala Glu Leu Pro Val Arg Gln Ala 
385                 390                 395                 400 

<210> 13
<211> 2733
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Variant of laminaribiose phosphorylase from Paenibacillus
 
<400> 13
atgggccaga agggttggaa atttcagggc gaacaaggcg agttccgtct ggaacaaccg 60
gagcacaaca gctacctgta ttttccgctg gtgaacgaag cgggtatgat gagcgcggtt 120
accccgaacc tgcacggcga gatcaccagc ggtcacaaca ccttcctgat ggaaccggtg 180
agcgcggaga gcctgcacaa cagcaaggcg agccgtaact tttgggtgtt cattgaaggt 240
tatggtgcgt ggagcgttag cggcaacagc gcgcgtcaga acgcggcgcg ttttaccggt 300
gaggaagagc gtagcgcggt ggaggcgggt ttcctgtggc acgcggttac ccgtgaaaac 360
gagaaggcgg gtctgaaagc gcgtaccgtg agcttcgtgc cggttaccga cgataagatc 420
gaactgatgc gtgttaccct gaccaacacc ggcaacgcgc cgctgaaact gaccccgacc 480
gcggcgattc cgctgtatgg tcgtagcgcg gacgatctgc gtgatcaccg tcacgtgacc 540
agcctgctgc accgtatctt taccagcgaa tacggcattg aggttcagcc ggcgctgagc 600



ttcgacgaac gtggtcaccg tgtgaacaag gttacctatg gcgtgtttgg tgcggaggcg 660
ggtggcaccg cgccggcggg cttctttccg gttaccgaag atttcattgg cgagggtggc 720
gcgctggact ggccggaagc ggtggttgcg aaccgtgagc cggatgcgca ggcgggcacc 780
gcggtggaag gttatgaggc ggttggcgcg ctgcgttttg cgccggtgga gctggcgccg 840
ggcaaaagcg tgagctatgt ggttgcgatg gttatcagcg gcgaccgtat tgatgttggt 900
cgttacgcgg cggattatct ggcggcgggt cgttttgacg cgctgctgga gcagaaccgt 960
gcgtactggc gtgacaagct ggataccgtg cgtttcagca gcggtgatgg cgagcaggac 1020
ctgtggatga aatgggttac cctgcaaccg attctgcgtc gtctgtatgg taacagcttc 1080
ctgccgtacc acgattatgg tcgtggtggc cgtggctggc gtgatctgtg gcaagactgc 1140
ctggcgctga tggtgatgga accggcggaa gtgcgtcacc tgctgctgaa caactacgcg 1200
ggtgtgcgta tggacggcag caacgcgacc atcattggtg cgggcccggg tgaatttgtg 1260
gcggatcgta acaacatccc gcgtgtttgg atggaccatg gtgcgtggcc gctgatgacc 1320
accctgctgt acctgcacca gagcggtgac ctggatctgc tgttccagcc gcaaagctat 1380
tttcgtgatg tgttcgttaa gcgttgccgt gagcgtgatg cgagctggac cccggagcag 1440
ggtaacaaac tgctgaccgc ggacggtcaa atttacgaag gcaccatcct ggagcacatt 1500
ctgctgcaaa acatcgtgcc gttctttaac gttggcgaac acggtaacat taaactggag 1560
ggcgcggact ggaacgatgg tctggacctg gcgccggaac gtggtgagag cgttgcgttt 1620
accgcgttct acgcgagcaa cctgatggaa ctgagcgagc tgctgctgga gctgcagaag 1680
cgtaccggca aagatagcct ggacatcgcg gaagagatgg cgctgctgct ggataccctg 1740
ggcaagccga tcagctatga cagcattcaa gaaaaacgta gcctgctgga tcgttactat 1800
gacgcggtga ccccgcgtgt tagcggcaag aaactgctgc tggatatccg taaggtggcg 1860
gaggatctga agcgtaaagc ggactgggcg gttgcgcacc tgcgtggtag cgaatggatt 1920
cagagcaaag agggctacgc gtggtttaac ggttactata acaacgacgg tgaacgtgtg 1980
gagggcgatc acccggacgg tgttcgtatg accctgaccg gtcaagtgtt cgcgatcatg 2040
ggtggcgttg cgaccgatga acagaccgag aagattagcc aagcggtgaa ccgttacctg 2100
aaagacgaac gtatcggcta tcgtctgaac agccgttttg gtggcattca gcaaaacctg 2160
ggtcgtgcgt tcggctttgc gttcggtcac aaggagaacg gtgcgatgtt cagccacatg 2220
accgtgatgt acgcgaacgc gctgtataaa cgtggctttg tgcaggaagg tttcgaggtt 2280
ctggatagca tctaccgtct gagcgcggac tttgaaaaca gccgtatcta cccgggcgtt 2340
ccggaatata ttaacgagcg tggccgtggc atgtacacct atctgaccgg tagcgcgagc 2400
tggctgctgc tgacccaact gaccgaagtg tatggcgtta agggtcgttt cggcgatctg 2460
cgtctggagc cgaaactggt gcaggcgcaa tttgacggca gcggtgaagc ggcggttgag 2520
accctgttcg cgggtcgtat gctgcgtgtg gtttatcgta acccgcaggc ggcggagcat 2580
ggtcaatatc gtgtggatag cgttagcctg aacggtcaga gcgttgattg ccaaaacgac 2640
ggcgcgggtt gcctgatcgg tcgtagcctg attgaagcgc tgccggcgga tggtgtgcat 2700
gagctgatcg ttaccctggg tcgtaacatt agc                              2733

 

<210> 14

<211> 911
<212> PRT

<213> Artificial Sequence
 

<220>

<223> Variant of laminaribiose phosphorylase from Paenibacillus
 

<400> 14



Met Gly Gln Lys Gly Trp Lys Phe Gln Gly Glu Gln Gly Glu Phe Arg 
1               5                   10                  15      
Leu Glu Gln Pro Glu His Asn Ser Tyr Leu Tyr Phe Pro Leu Val Asn 
            20                  25                  30          
Glu Ala Gly Met Met Ser Ala Val Thr Pro Asn Leu His Gly Glu Ile 
        35                  40                  45              
Thr Ser Gly His Asn Thr Phe Leu Met Glu Pro Val Ser Ala Glu Ser 
    50                  55                  60                  
Leu His Asn Ser Lys Ala Ser Arg Asn Phe Trp Val Phe Ile Glu Gly 
65                  70                  75                  80  
Tyr Gly Ala Trp Ser Val Ser Gly Asn Ser Ala Arg Gln Asn Ala Ala 
                85                  90                  95      
Arg Phe Thr Gly Glu Glu Glu Arg Ser Ala Val Glu Ala Gly Phe Leu 
            100                 105                 110         
Trp His Ala Val Thr Arg Glu Asn Glu Lys Ala Gly Leu Lys Ala Arg 
        115                 120                 125             
Thr Val Ser Phe Val Pro Val Thr Asp Asp Lys Ile Glu Leu Met Arg 
    130                 135                 140                 
Val Thr Leu Thr Asn Thr Gly Asn Ala Pro Leu Lys Leu Thr Pro Thr 
145                 150                 155                 160 
Ala Ala Ile Pro Leu Tyr Gly Arg Ser Ala Asp Asp Leu Arg Asp His 
                165                 170                 175     
Arg His Val Thr Ser Leu Leu His Arg Ile Phe Thr Ser Glu Tyr Gly 
            180                 185                 190         
Ile Glu Val Gln Pro Ala Leu Ser Phe Asp Glu Arg Gly His Arg Val 
        195                 200                 205             
Asn Lys Val Thr Tyr Gly Val Phe Gly Ala Glu Ala Gly Gly Thr Ala 
    210                 215                 220                 
Pro Ala Gly Phe Phe Pro Val Thr Glu Asp Phe Ile Gly Glu Gly Gly 
225                 230                 235                 240 
Ala Leu Asp Trp Pro Glu Ala Val Val Ala Asn Arg Glu Pro Asp Ala 
                245                 250                 255     
Gln Ala Gly Thr Ala Val Glu Gly Tyr Glu Ala Val Gly Ala Leu Arg 
            260                 265                 270         
Phe Ala Pro Val Glu Leu Ala Pro Gly Lys Ser Val Ser Tyr Val Val 
        275                 280                 285             
Ala Met Val Ile Ser Gly Asp Arg Ile Asp Val Gly Arg Tyr Ala Ala 
    290                 295                 300                 
Asp Tyr Leu Ala Ala Gly Arg Phe Asp Ala Leu Leu Glu Gln Asn Arg 
305                 310                 315                 320 
Ala Tyr Trp Arg Asp Lys Leu Asp Thr Val Arg Phe Ser Ser Gly Asp 
                325                 330                 335     
Gly Glu Gln Asp Leu Trp Met Lys Trp Val Thr Leu Gln Pro Ile Leu 
            340                 345                 350         
Arg Arg Leu Tyr Gly Asn Ser Phe Leu Pro Tyr His Asp Tyr Gly Arg 
        355                 360                 365             
Gly Gly Arg Gly Trp Arg Asp Leu Trp Gln Asp Cys Leu Ala Leu Met 
    370                 375                 380                 
Val Met Glu Pro Ala Glu Val Arg His Leu Leu Leu Asn Asn Tyr Ala 
385                 390                 395                 400 
Gly Val Arg Met Asp Gly Ser Asn Ala Thr Ile Ile Gly Ala Gly Pro 
                405                 410                 415     
Gly Glu Phe Val Ala Asp Arg Asn Asn Ile Pro Arg Val Trp Met Asp 



            420                 425                 430         
His Gly Ala Trp Pro Leu Met Thr Thr Leu Leu Tyr Leu His Gln Ser 
        435                 440                 445             
Gly Asp Leu Asp Leu Leu Phe Gln Pro Gln Ser Tyr Phe Arg Asp Val 
    450                 455                 460                 
Phe Val Lys Arg Cys Arg Glu Arg Asp Ala Ser Trp Thr Pro Glu Gln 
465                 470                 475                 480 
Gly Asn Lys Leu Leu Thr Ala Asp Gly Gln Ile Tyr Glu Gly Thr Ile 
                485                 490                 495     
Leu Glu His Ile Leu Leu Gln Asn Ile Val Pro Phe Phe Asn Val Gly 
            500                 505                 510         
Glu His Gly Asn Ile Lys Leu Glu Gly Ala Asp Trp Asn Asp Gly Leu 
        515                 520                 525             
Asp Leu Ala Pro Glu Arg Gly Glu Ser Val Ala Phe Thr Ala Phe Tyr 
    530                 535                 540                 
Ala Ser Asn Leu Met Glu Leu Ser Glu Leu Leu Leu Glu Leu Gln Lys 
545                 550                 555                 560 
Arg Thr Gly Lys Asp Ser Leu Asp Ile Ala Glu Glu Met Ala Leu Leu 
                565                 570                 575     
Leu Asp Thr Leu Gly Lys Pro Ile Ser Tyr Asp Ser Ile Gln Glu Lys 
            580                 585                 590         
Arg Ser Leu Leu Asp Arg Tyr Tyr Asp Ala Val Thr Pro Arg Val Ser 
        595                 600                 605             
Gly Lys Lys Leu Leu Leu Asp Ile Arg Lys Val Ala Glu Asp Leu Lys 
    610                 615                 620                 
Arg Lys Ala Asp Trp Ala Val Ala His Leu Arg Gly Ser Glu Trp Ile 
625                 630                 635                 640 
Gln Ser Lys Glu Gly Tyr Ala Trp Phe Asn Gly Tyr Tyr Asn Asn Asp 
                645                 650                 655     
Gly Glu Arg Val Glu Gly Asp His Pro Asp Gly Val Arg Met Thr Leu 
            660                 665                 670         
Thr Gly Gln Val Phe Ala Ile Met Gly Gly Val Ala Thr Asp Glu Gln 
        675                 680                 685             
Thr Glu Lys Ile Ser Gln Ala Val Asn Arg Tyr Leu Lys Asp Glu Arg 
    690                 695                 700                 
Ile Gly Tyr Arg Leu Asn Ser Arg Phe Gly Gly Ile Gln Gln Asn Leu 
705                 710                 715                 720 
Gly Arg Ala Phe Gly Phe Ala Phe Gly His Lys Glu Asn Gly Ala Met 
                725                 730                 735     
Phe Ser His Met Thr Val Met Tyr Ala Asn Ala Leu Tyr Lys Arg Gly 
            740                 745                 750         
Phe Val Gln Glu Gly Phe Glu Val Leu Asp Ser Ile Tyr Arg Leu Ser 
        755                 760                 765             
Ala Asp Phe Glu Asn Ser Arg Ile Tyr Pro Gly Val Pro Glu Tyr Ile 
    770                 775                 780                 
Asn Glu Arg Gly Arg Gly Met Tyr Thr Tyr Leu Thr Gly Ser Ala Ser 
785                 790                 795                 800 
Trp Leu Leu Leu Thr Gln Leu Thr Glu Val Tyr Gly Val Lys Gly Arg 
                805                 810                 815     
Phe Gly Asp Leu Arg Leu Glu Pro Lys Leu Val Gln Ala Gln Phe Asp 
            820                 825                 830         
Gly Ser Gly Glu Ala Ala Val Glu Thr Leu Phe Ala Gly Arg Met Leu 
        835                 840                 845             
Arg Val Val Tyr Arg Asn Pro Gln Ala Ala Glu His Gly Gln Tyr Arg 



    850                 855                 860                 
Val Asp Ser Val Ser Leu Asn Gly Gln Ser Val Asp Cys Gln Asn Asp 
865                 870                 875                 880 
Gly Ala Gly Cys Leu Ile Gly Arg Ser Leu Ile Glu Ala Leu Pro Ala 
                885                 890                 895     
Asp Gly Val His Glu Leu Ile Val Thr Leu Gly Arg Asn Ile Ser     
            900                 905                 910         

<210> 15
<211> 1476
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Leuconostoc
 
<400> 15
atggaaatcc agaacaaagc gatgttcatt acctacgcgg atagcctggg taaaaacctg 60
aaggacgttc gtaaagtgct gaaagaggac atcggcgatg cgattggtgg cgttcacctg 120
ctgccgttct ttccgagcac cggtgatcgt ggcttcgcgc cgagcgacta cacccgtgtt 180
gatagcgcgt ttggtgactg gagcgatgtg gaagcgctgg gcgaggaata ctatctgatg 240
ttcgacttta tgatcaacca cattagccgt gaaagcgtta tgtaccagga cttcaagaaa 300
aaccacgatg agagcaagta taaagacttc tttatccgtt gggagaaatt ttgggcgaaa 360
gcgggtgaaa accgtccgac ccaggcggac gtggatctga tctacaagcg taaagataag 420
gcgccgaccc aagagattac cttcgacgat ggtaccaccg aaaacctgtg gaacaccttt 480
ggcgacgagc aaatcgacat tgatgttaac agcgcgatcg cgaaagagtt cattaagacc 540
accctggaag atatggtgaa acacggtgcg aacctgatcc gtctggacgc gtttgcgtac 600
gcggttaaga aagtggacac caacgatttc tttgttgagc cggaaatctg ggacaccctg 660
aacgaagtgc gtgaaattct gaccccgctg aaggcggaga tcctgccgga gattcacgaa 720
cactatagca tcccgaagaa aattaacgat cacggttact tcacctatga ctttgcgctg 780
ccgatgacca ccctgtacac cctgtatagc ggcaaaacca accagctggc gaaatggctg 840
aagatgagcc cgatgaagca attcaccacc ctggacaccc acgatggtat cggcgtggtt 900
gacgcgcgtg atgtgctgac cgacgaggaa attgattacg cgagcgagga actgtataag 960
gttggcgcga acgtgaagaa aacctacagc agcgcgagct ataacgacct ggatatctac 1020
caaattaaca gcacctacta tagcgcgctg ggtaacgacg atgcggcgta tctgctgagc 1080
cgtatcttcc aggtttttgc gccgggcatc ccgcaaattt actatgtggg tctgctggcg 1140
ggcgaaagcg atatcgagct gctggaaagc agcaaagagg gtcgtaacat taaccgtcac 1200
tactatagcg ttgacgaagt gaaagaggaa gttaagcgtc cggtggttgc gaaactgctg 1260
aagctgctga gctggcgtaa caacttcgcg gcgtttgacc tggatggtag cattgatgtg 1320
gaaaccccga gcgacaccac catcaagatt acccgtaaag ataagagcgg cgagaacgtg 1380
gcggttctgg tggcgaacgc ggcggacaaa acctttacca tcaccgcgaa cggcgaggaa 1440
attctggcga acaccgaggc ggacaagcag caactg                           1476

 
<210> 16
<211> 492
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Leuconostoc
 



<400> 16
Met Glu Ile Gln Asn Lys Ala Met Phe Ile Thr Tyr Ala Asp Ser Leu 
1               5                   10                  15      
Gly Lys Asn Leu Lys Asp Val Arg Lys Val Leu Lys Glu Asp Ile Gly 
            20                  25                  30          
Asp Ala Ile Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
        35                  40                  45              
Asp Arg Gly Phe Ala Pro Ser Asp Tyr Thr Arg Val Asp Ser Ala Phe 
    50                  55                  60                  
Gly Asp Trp Ser Asp Val Glu Ala Leu Gly Glu Glu Tyr Tyr Leu Met 
65                  70                  75                  80  
Phe Asp Phe Met Ile Asn His Ile Ser Arg Glu Ser Val Met Tyr Gln 
                85                  90                  95      
Asp Phe Lys Lys Asn His Asp Glu Ser Lys Tyr Lys Asp Phe Phe Ile 
            100                 105                 110         
Arg Trp Glu Lys Phe Trp Ala Lys Ala Gly Glu Asn Arg Pro Thr Gln 
        115                 120                 125             
Ala Asp Val Asp Leu Ile Tyr Lys Arg Lys Asp Lys Ala Pro Thr Gln 
    130                 135                 140                 
Glu Ile Thr Phe Asp Asp Gly Thr Thr Glu Asn Leu Trp Asn Thr Phe 
145                 150                 155                 160 
Gly Asp Glu Gln Ile Asp Ile Asp Val Asn Ser Ala Ile Ala Lys Glu 
                165                 170                 175     
Phe Ile Lys Thr Thr Leu Glu Asp Met Val Lys His Gly Ala Asn Leu 
            180                 185                 190         
Ile Arg Leu Asp Ala Phe Ala Tyr Ala Val Lys Lys Val Asp Thr Asn 
        195                 200                 205             
Asp Phe Phe Val Glu Pro Glu Ile Trp Asp Thr Leu Asn Glu Val Arg 
    210                 215                 220                 
Glu Ile Leu Thr Pro Leu Lys Ala Glu Ile Leu Pro Glu Ile His Glu 
225                 230                 235                 240 
His Tyr Ser Ile Pro Lys Lys Ile Asn Asp His Gly Tyr Phe Thr Tyr 
                245                 250                 255     
Asp Phe Ala Leu Pro Met Thr Thr Leu Tyr Thr Leu Tyr Ser Gly Lys 
            260                 265                 270         
Thr Asn Gln Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gln Phe 
        275                 280                 285             
Thr Thr Leu Asp Thr His Asp Gly Ile Gly Val Val Asp Ala Arg Asp 
    290                 295                 300                 
Val Leu Thr Asp Glu Glu Ile Asp Tyr Ala Ser Glu Glu Leu Tyr Lys 
305                 310                 315                 320 
Val Gly Ala Asn Val Lys Lys Thr Tyr Ser Ser Ala Ser Tyr Asn Asp 
                325                 330                 335     
Leu Asp Ile Tyr Gln Ile Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asn 
            340                 345                 350         
Asp Asp Ala Ala Tyr Leu Leu Ser Arg Ile Phe Gln Val Phe Ala Pro 
        355                 360                 365             
Gly Ile Pro Gln Ile Tyr Tyr Val Gly Leu Leu Ala Gly Glu Ser Asp 
    370                 375                 380                 
Ile Glu Leu Leu Glu Ser Ser Lys Glu Gly Arg Asn Ile Asn Arg His 
385                 390                 395                 400 
Tyr Tyr Ser Val Asp Glu Val Lys Glu Glu Val Lys Arg Pro Val Val 
                405                 410                 415     
Ala Lys Leu Leu Lys Leu Leu Ser Trp Arg Asn Asn Phe Ala Ala Phe 



            420                 425                 430         
Asp Leu Asp Gly Ser Ile Asp Val Glu Thr Pro Ser Asp Thr Thr Ile 
        435                 440                 445             
Lys Ile Thr Arg Lys Asp Lys Ser Gly Glu Asn Val Ala Val Leu Val 
    450                 455                 460                 
Ala Asn Ala Ala Asp Lys Thr Phe Thr Ile Thr Ala Asn Gly Glu Glu 
465                 470                 475                 480 
Ile Leu Ala Asn Thr Glu Ala Asp Lys Gln Gln Leu                 
                485                 490                         

<210> 17
<211> 1512
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Bifidobacterium
 
<400> 17
atgaagaaca aagttcaact gatcacctac gcggaccgtc tgggtgatgg caccatcaag 60
agcatgaccg atattctgcg tacccgtttc gacggtgttt atgatggcgt gcacatcctg 120
ccgttcttta ccccgttcga cggtgcggat gcgggctttg acccgattga tcacaccaag 180
gttgacgagc gtctgggtag ctgggacgat gtggcggaac tgagcaaaac ccacaacatc 240
atggttgatg cgattgtgaa ccacatgagc tgggagagca agcagtttca agacgttctg 300
gcgaaaggcg aggaaagcga atactatccg atgttcctga ccatgagcag cgtgtttccg 360
aacggtgcga ccgaggaaga cctggcgggt atctatcgtc cgcgtccggg tctgccgttc 420
acccactata agtttgcggg taaaacccgt ctggtgtggg ttagcttcac cccgcagcaa 480
gttgatattg acaccgatag cgacaagggc tgggagtacc tgatgagcat ctttgatcaa 540
atggcggcga gccacgttag ctacattcgt ctggacgcgg tgggttatgg cgcgaaagaa 600
gcgggtacca gctgcttcat gaccccgaag acctttaaac tgatcagccg tctgcgtgag 660
gaaggtgtga agcgtggcct ggagatcctg attgaagttc acagctacta taagaaacag 720
gtggagattg cgagcaaagt ggaccgtgtt tatgattttg cgctgccgcc gctgctgctg 780
catgcgctga gcaccggtca tgtggaaccg gttgcgcact ggaccgatat ccgtccgaac 840
aacgcggtga ccgttctgga cacccacgat ggtattggcg ttatcgacat tggtagcgac 900
caactggatc gtagcctgaa gggtctggtg ccggatgagg acgttgataa cctggtgaac 960
accatccacg cgaacaccca cggtgaaagc caagcggcga ccggcgcggc ggcgagcaac 1020
ctggatctgt accaagttaa cagcacctac tatagcgcgc tgggttgcaa cgaccagcac 1080
tatattgcgg cgcgtgcggt gcagttcttt ctgccgggcg tgccgcaagt ttactatgtg 1140
ggtgcgctgg cgggcaagaa cgacatggag ctgctgcgta aaaccaacaa cggtcgtgat 1200
atcaaccgtc actactatag caccgcggag attgacgaaa acctgaagcg tccggtggtt 1260
aaagcgctga acgcgctggc gaagttccgt aacgaactgg acgcgttcga tggtaccttt 1320
agctacacca ccgacgatga caccagcatc agcttcacct ggcgtggcga gaccagccag 1380
gcgaccctga cctttgaacc gaaacgtggt ctgggcgttg acaacaccac cccggtggcg 1440
atgctggagt gggaagacag cgcgggtgat caccgtagcg atgacctgat tgcgaacccg 1500
ccggtggttg cg                                                     1512

 
<210> 18
<211> 504
<212> PRT
<213> Artificial Sequence
 
<220>



<223> Sucrose phosphorylase from Bifidobacterium
 
<400> 18
Met Lys Asn Lys Val Gln Leu Ile Thr Tyr Ala Asp Arg Leu Gly Asp 
1               5                   10                  15      
Gly Thr Ile Lys Ser Met Thr Asp Ile Leu Arg Thr Arg Phe Asp Gly 
            20                  25                  30          
Val Tyr Asp Gly Val His Ile Leu Pro Phe Phe Thr Pro Phe Asp Gly 
        35                  40                  45              
Ala Asp Ala Gly Phe Asp Pro Ile Asp His Thr Lys Val Asp Glu Arg 
    50                  55                  60                  
Leu Gly Ser Trp Asp Asp Val Ala Glu Leu Ser Lys Thr His Asn Ile 
65                  70                  75                  80  
Met Val Asp Ala Ile Val Asn His Met Ser Trp Glu Ser Lys Gln Phe 
                85                  90                  95      
Gln Asp Val Leu Ala Lys Gly Glu Glu Ser Glu Tyr Tyr Pro Met Phe 
            100                 105                 110         
Leu Thr Met Ser Ser Val Phe Pro Asn Gly Ala Thr Glu Glu Asp Leu 
        115                 120                 125             
Ala Gly Ile Tyr Arg Pro Arg Pro Gly Leu Pro Phe Thr His Tyr Lys 
    130                 135                 140                 
Phe Ala Gly Lys Thr Arg Leu Val Trp Val Ser Phe Thr Pro Gln Gln 
145                 150                 155                 160 
Val Asp Ile Asp Thr Asp Ser Asp Lys Gly Trp Glu Tyr Leu Met Ser 
                165                 170                 175     
Ile Phe Asp Gln Met Ala Ala Ser His Val Ser Tyr Ile Arg Leu Asp 
            180                 185                 190         
Ala Val Gly Tyr Gly Ala Lys Glu Ala Gly Thr Ser Cys Phe Met Thr 
        195                 200                 205             
Pro Lys Thr Phe Lys Leu Ile Ser Arg Leu Arg Glu Glu Gly Val Lys 
    210                 215                 220                 
Arg Gly Leu Glu Ile Leu Ile Glu Val His Ser Tyr Tyr Lys Lys Gln 
225                 230                 235                 240 
Val Glu Ile Ala Ser Lys Val Asp Arg Val Tyr Asp Phe Ala Leu Pro 
                245                 250                 255     
Pro Leu Leu Leu His Ala Leu Ser Thr Gly His Val Glu Pro Val Ala 
            260                 265                 270         
His Trp Thr Asp Ile Arg Pro Asn Asn Ala Val Thr Val Leu Asp Thr 
        275                 280                 285             
His Asp Gly Ile Gly Val Ile Asp Ile Gly Ser Asp Gln Leu Asp Arg 
    290                 295                 300                 
Ser Leu Lys Gly Leu Val Pro Asp Glu Asp Val Asp Asn Leu Val Asn 
305                 310                 315                 320 
Thr Ile His Ala Asn Thr His Gly Glu Ser Gln Ala Ala Thr Gly Ala 
                325                 330                 335     
Ala Ala Ser Asn Leu Asp Leu Tyr Gln Val Asn Ser Thr Tyr Tyr Ser 
            340                 345                 350         
Ala Leu Gly Cys Asn Asp Gln His Tyr Ile Ala Ala Arg Ala Val Gln 
        355                 360                 365             
Phe Phe Leu Pro Gly Val Pro Gln Val Tyr Tyr Val Gly Ala Leu Ala 
    370                 375                 380                 
Gly Lys Asn Asp Met Glu Leu Leu Arg Lys Thr Asn Asn Gly Arg Asp 
385                 390                 395                 400 
Ile Asn Arg His Tyr Tyr Ser Thr Ala Glu Ile Asp Glu Asn Leu Lys 



                405                 410                 415     
Arg Pro Val Val Lys Ala Leu Asn Ala Leu Ala Lys Phe Arg Asn Glu 
            420                 425                 430         
Leu Asp Ala Phe Asp Gly Thr Phe Ser Tyr Thr Thr Asp Asp Asp Thr 
        435                 440                 445             
Ser Ile Ser Phe Thr Trp Arg Gly Glu Thr Ser Gln Ala Thr Leu Thr 
    450                 455                 460                 
Phe Glu Pro Lys Arg Gly Leu Gly Val Asp Asn Thr Thr Pro Val Ala 
465                 470                 475                 480 
Met Leu Glu Trp Glu Asp Ser Ala Gly Asp His Arg Ser Asp Asp Leu 
                485                 490                 495     
Ile Ala Asn Pro Pro Val Val Ala                                 
            500                                                 

<210> 19
<211> 1479
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from uncultured bacterium
 
<400> 19
atgaagaaca aagtgcagct gattgcgtac gttgaccgta tcagcggtgg cggtttccgt 60
aagctgcatg cgctgctgac cggtccgctg gcggagattt ttggcggtgc gcacctgctg 120
ccgttcttta ccccgattga tggtgcggat gcgggttttg atccgagcga tcacacccaa 180
gtggacccgc gtctgggtac ctgggacgat gttcgtatcc tgggcggtgc gattgaactg 240
gtggcggatc tgattgtgaa ccacgttagc agcagcagcc cgcaatttat cgactacagc 300
aagaaaggca gcgatagcct gtacgcgggc atgttcctga cctatgaccg tgtttttccg 360
gagggtgcgc gtgaagcgga tatcctgcgt atttatcgtc cgcgtccgac cctgccgttt 420
agcccggtga ccctgagcag ccgtgagcgt aaactgctgt ggaccacctt taacccggaa 480
caggtggaca ttgatgttcg tcacccggag gcggaagcgt acctgcacag catcctgaag 540
aaattccaag cggcgggcat ccgtatgatt cgtctggacg cggttggcta tgcgatcaag 600
aaaccgggtg cgagctgctt tatgattccg gagaccttcg attttatcgc ggagctgacc 660
gaaaaggcgc gtgcgctggg tattgaggtg ctggttgaaa tccacagcca ctaccgtaaa 720
cagatcgaaa ttgcgcgtca agtggactgg gtttatgatt ttgcgctgcc gccgctggtg 780
ctgcatgcgc tgtttgcgag cgacccgcac ccgctggcgc agtggctgag catcagcccg 840
cgtaacgcgg tgaccgttct ggacacccac gatggcatcg gtgtgattga tgttggtgcg 900
gatgcggaag gtaacccggg tctgctgagc ccggcggcga ttgacagcct ggttgagacc 960
atccacagcc gtagccaagg tcaaagccgt gaagcgaccg gtgcggcggc gaacaacctg 1020
gatctgtacc aagtgaactg caccttcctg gatgcgctgg gcggtcgtga accggattat 1080
ctgattgcgc gtgcgctgca gttctttgcg ccgggcatcc cgcaagtgta ctatgttggt 1140
ctgctgggcg gtaccaacga catggatctg ctgggtcgta gcggtgtggg tcgtgacatt 1200
aaccgtcact actataccga cgcggagatt gatgcggcgc tggcgcgtcc gctggtgcgt 1260
accctgatcg cgctgattcg tctgcgtaac acccacccgg cgttcgcggg tgaatttgat 1320
gtgagcgttc cggcggcgac ccagattcgt ctgcgttggc agcgtcaaga gcactggatc 1380
gaactgcacg ttgacctgag catcccgaag gcgagcatta ccggcaccgg tatccacccg 1440
atcaccattc cgggtgcggc ggatgcgggt gcgccgagc                        1479

 
<210> 20
<211> 493
<212> PRT



<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from uncultured bacterium
 
<400> 20
Met Lys Asn Lys Val Gln Leu Ile Ala Tyr Val Asp Arg Ile Ser Gly 
1               5                   10                  15      
Gly Gly Phe Arg Lys Leu His Ala Leu Leu Thr Gly Pro Leu Ala Glu 
            20                  25                  30          
Ile Phe Gly Gly Ala His Leu Leu Pro Phe Phe Thr Pro Ile Asp Gly 
        35                  40                  45              
Ala Asp Ala Gly Phe Asp Pro Ser Asp His Thr Gln Val Asp Pro Arg 
    50                  55                  60                  
Leu Gly Thr Trp Asp Asp Val Arg Ile Leu Gly Gly Ala Ile Glu Leu 
65                  70                  75                  80  
Val Ala Asp Leu Ile Val Asn His Val Ser Ser Ser Ser Pro Gln Phe 
                85                  90                  95      
Ile Asp Tyr Ser Lys Lys Gly Ser Asp Ser Leu Tyr Ala Gly Met Phe 
            100                 105                 110         
Leu Thr Tyr Asp Arg Val Phe Pro Glu Gly Ala Arg Glu Ala Asp Ile 
        115                 120                 125             
Leu Arg Ile Tyr Arg Pro Arg Pro Thr Leu Pro Phe Ser Pro Val Thr 
    130                 135                 140                 
Leu Ser Ser Arg Glu Arg Lys Leu Leu Trp Thr Thr Phe Asn Pro Glu 
145                 150                 155                 160 
Gln Val Asp Ile Asp Val Arg His Pro Glu Ala Glu Ala Tyr Leu His 
                165                 170                 175     
Ser Ile Leu Lys Lys Phe Gln Ala Ala Gly Ile Arg Met Ile Arg Leu 
            180                 185                 190         
Asp Ala Val Gly Tyr Ala Ile Lys Lys Pro Gly Ala Ser Cys Phe Met 
        195                 200                 205             
Ile Pro Glu Thr Phe Asp Phe Ile Ala Glu Leu Thr Glu Lys Ala Arg 
    210                 215                 220                 
Ala Leu Gly Ile Glu Val Leu Val Glu Ile His Ser His Tyr Arg Lys 
225                 230                 235                 240 
Gln Ile Glu Ile Ala Arg Gln Val Asp Trp Val Tyr Asp Phe Ala Leu 
                245                 250                 255     
Pro Pro Leu Val Leu His Ala Leu Phe Ala Ser Asp Pro His Pro Leu 
            260                 265                 270         
Ala Gln Trp Leu Ser Ile Ser Pro Arg Asn Ala Val Thr Val Leu Asp 
        275                 280                 285             
Thr His Asp Gly Ile Gly Val Ile Asp Val Gly Ala Asp Ala Glu Gly 
    290                 295                 300                 
Asn Pro Gly Leu Leu Ser Pro Ala Ala Ile Asp Ser Leu Val Glu Thr 
305                 310                 315                 320 
Ile His Ser Arg Ser Gln Gly Gln Ser Arg Glu Ala Thr Gly Ala Ala 
                325                 330                 335     
Ala Asn Asn Leu Asp Leu Tyr Gln Val Asn Cys Thr Phe Leu Asp Ala 
            340                 345                 350         
Leu Gly Gly Arg Glu Pro Asp Tyr Leu Ile Ala Arg Ala Leu Gln Phe 
        355                 360                 365             
Phe Ala Pro Gly Ile Pro Gln Val Tyr Tyr Val Gly Leu Leu Gly Gly 
    370                 375                 380                 



Thr Asn Asp Met Asp Leu Leu Gly Arg Ser Gly Val Gly Arg Asp Ile 
385                 390                 395                 400 
Asn Arg His Tyr Tyr Thr Asp Ala Glu Ile Asp Ala Ala Leu Ala Arg 
                405                 410                 415     
Pro Leu Val Arg Thr Leu Ile Ala Leu Ile Arg Leu Arg Asn Thr His 
            420                 425                 430         
Pro Ala Phe Ala Gly Glu Phe Asp Val Ser Val Pro Ala Ala Thr Gln 
        435                 440                 445             
Ile Arg Leu Arg Trp Gln Arg Gln Glu His Trp Ile Glu Leu His Val 
    450                 455                 460                 
Asp Leu Ser Ile Pro Lys Ala Ser Ile Thr Gly Thr Gly Ile His Pro 
465                 470                 475                 480 
Ile Thr Ile Pro Gly Ala Ala Asp Ala Gly Ala Pro Ser             
                485                 490                         

<210> 21
<211> 1467
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Oenococcus
 
<400> 21
atgccggtga agaacaaagc gatgctgatc acctacagcg atagcatggg taaaaacatc 60
aaggaactgc agtacattct ggacaaatat atcggcgatg cgattggtgg cgttcacctg 120
ctgccgttct ttccgagcac cggtgatcgt ggcttcgcgc cgagcgacta tacccgtgtg 180
aacccggact ttggtgattg ggaggacgtt gaggaactgg gcaagaaata ctatctgatg 240
ttcgacttta tgatcaacca cattagccgt gaaagcatta tgtaccagga cttcaaagag 300
aagaaagatg cgagcagcta taaggacttc tttatccgtt gggaaaaatt ttggccgaag 360
ggtcgtccga ccaaggcgga catcgatctg atttacaagc gtaaagataa ggcgccgatc 420
cagggtatta ccttcgcgga cggcagccaa gaacacctgt ggaacacctt tggtgacgag 480
caaatcgata ttaacgtgaa aagcaaggtt gcgcaggagt tctttaaaga taccctgcaa 540
agcatggtga agcacggcgc ggacctgatt cgtctggatg cgttcgcgta cgcgatcaag 600
aaaattgata ccaacgactt ctttatcgaa ccggagattt gggatctgct ggaaagcgtt 660
cgtaaaattc tggacccgct gcatgcggag atcctgccgg aaatttacga gcactatacc 720
atcccggcga agattaacga atacggttat ttcacctacg actttgtgct gccgctggtt 780
atcctgtaca ccctgtatag cggcaacccg aaacagctgg cgaaatggct gaagatgagc 840
ccgaagaaac aattcaccac cctggatacc cacgacggta tcggcgtggt tgatgcgcgt 900
gacatcctga ccgacgagga aattgattac accagcagcg agctgtataa agtgggtgcg 960
aacgttaagc gtacctacag cagcgcggcg tataacaacc tggacatcta ccagattaac 1020
agcacctact atagcgcgct gggtaacgac gataaagcgt atctgctggc gcgtgcgatc 1080
cagatttttg cgccgggcat cccgcaaatt tactatgcgg gtctgctggc gggcgaaaac 1140
gacctggatc tgctggaaaa aaccaaagag ggtcgtaaca ttaaccgtca ctactatagc 1200
gaggaagagg tggcgaacga ggttcaacgt ccgatcgttg cgtgcctgct gaagctgctg 1260
gcgtggcgta accgtagcgc ggcgttcgac ctgcagggtg atattcaagt tagcgcgacc 1320
gataaaaacg aaatcaagat cattcgtacc agcaccaacg gtcaagacac cgcggagctg 1380
accgcgaacg tggcgctgaa aacctttacc atcaaagaaa acgacaagat cattctgatt 1440
gaggatcaaa ccgacaccaa ggatatc                                     1467

 
<210> 22
<211> 489
<212> PRT



<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Oenococcus
 
<400> 22

Met Pro Val Lys Asn Lys Ala Met Leu Ile Thr Tyr Ser Asp Ser Met 
1               5                   10                  15      
Gly Lys Asn Ile Lys Glu Leu Gln Tyr Ile Leu Asp Lys Tyr Ile Gly 
            20                  25                  30          
Asp Ala Ile Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
        35                  40                  45              
Asp Arg Gly Phe Ala Pro Ser Asp Tyr Thr Arg Val Asn Pro Asp Phe 
    50                  55                  60                  
Gly Asp Trp Glu Asp Val Glu Glu Leu Gly Lys Lys Tyr Tyr Leu Met 
65                  70                  75                  80  
Phe Asp Phe Met Ile Asn His Ile Ser Arg Glu Ser Ile Met Tyr Gln 
                85                  90                  95      
Asp Phe Lys Glu Lys Lys Asp Ala Ser Ser Tyr Lys Asp Phe Phe Ile 
            100                 105                 110         
Arg Trp Glu Lys Phe Trp Pro Lys Gly Arg Pro Thr Lys Ala Asp Ile 
        115                 120                 125             
Asp Leu Ile Tyr Lys Arg Lys Asp Lys Ala Pro Ile Gln Gly Ile Thr 
    130                 135                 140                 
Phe Ala Asp Gly Ser Gln Glu His Leu Trp Asn Thr Phe Gly Asp Glu 
145                 150                 155                 160 
Gln Ile Asp Ile Asn Val Lys Ser Lys Val Ala Gln Glu Phe Phe Lys 
                165                 170                 175     
Asp Thr Leu Gln Ser Met Val Lys His Gly Ala Asp Leu Ile Arg Leu 
            180                 185                 190         
Asp Ala Phe Ala Tyr Ala Ile Lys Lys Ile Asp Thr Asn Asp Phe Phe 
        195                 200                 205             
Ile Glu Pro Glu Ile Trp Asp Leu Leu Glu Ser Val Arg Lys Ile Leu 
    210                 215                 220                 
Asp Pro Leu His Ala Glu Ile Leu Pro Glu Ile Tyr Glu His Tyr Thr 
225                 230                 235                 240 
Ile Pro Ala Lys Ile Asn Glu Tyr Gly Tyr Phe Thr Tyr Asp Phe Val 
                245                 250                 255     
Leu Pro Leu Val Ile Leu Tyr Thr Leu Tyr Ser Gly Asn Pro Lys Gln 
            260                 265                 270         
Leu Ala Lys Trp Leu Lys Met Ser Pro Lys Lys Gln Phe Thr Thr Leu 
        275                 280                 285             
Asp Thr His Asp Gly Ile Gly Val Val Asp Ala Arg Asp Ile Leu Thr 
    290                 295                 300                 
Asp Glu Glu Ile Asp Tyr Thr Ser Ser Glu Leu Tyr Lys Val Gly Ala 
305                 310                 315                 320 
Asn Val Lys Arg Thr Tyr Ser Ser Ala Ala Tyr Asn Asn Leu Asp Ile 
                325                 330                 335     
Tyr Gln Ile Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asn Asp Asp Lys 
            340                 345                 350         
Ala Tyr Leu Leu Ala Arg Ala Ile Gln Ile Phe Ala Pro Gly Ile Pro 
        355                 360                 365             
Gln Ile Tyr Tyr Ala Gly Leu Leu Ala Gly Glu Asn Asp Leu Asp Leu 



    370                 375                 380                 
Leu Glu Lys Thr Lys Glu Gly Arg Asn Ile Asn Arg His Tyr Tyr Ser 
385                 390                 395                 400 
Glu Glu Glu Val Ala Asn Glu Val Gln Arg Pro Ile Val Ala Cys Leu 
                405                 410                 415     
Leu Lys Leu Leu Ala Trp Arg Asn Arg Ser Ala Ala Phe Asp Leu Gln 
            420                 425                 430         
Gly Asp Ile Gln Val Ser Ala Thr Asp Lys Asn Glu Ile Lys Ile Ile 
        435                 440                 445             
Arg Thr Ser Thr Asn Gly Gln Asp Thr Ala Glu Leu Thr Ala Asn Val 
    450                 455                 460                 
Ala Leu Lys Thr Phe Thr Ile Lys Glu Asn Asp Lys Ile Ile Leu Ile 
465                 470                 475                 480 
Glu Asp Gln Thr Asp Thr Lys Asp Ile                             
                485                                             

<210> 23
<211> 1446
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Enterococcus
 
<400> 23
atgaagatta aaaacgaggc gatgctgatc acctactgcg acagcctggg taacaacctg 60
aaagacctga accaggtgct ggatcagcac ctgcaaggcg tggttggtgg catccacctg 120
ctgccgttct ttccgagcac cggtgatcgt ggcttcgcgc cgagcgacta taccgtggtt 180
gatagcgcgt ttggtacctg gcaagaggtt gaagcgctgg gcgagaagta ctacctgatg 240
ttcgacttca tgatcaacca catcagccgt gaaagcaaat tctttcagga tttcaagcaa 300
aaccacgagg cgagcccgta caaggaaatg tttattcgta tccacgagtt ctttccggaa 360
aaccgtccga ccccggagga cattgatctg atctataagc gtaaagacaa ggcgccgttc 420
caggaagtga cctttgcgga tggtaccacc gaacaggttt ggaacacctt cggcgaggaa 480
caaattgacc tggatgtgaa caaagaagtt accaagcaat tcatcaagga caccctgaag 540
gatatggcga gccacggttg cagcctgatt cgtctggacg cgttcgcgta cgcgatcaag 600
aaactggaca ccaacgattt ctttgtggag ccggaaattt gggacctgct ggatgaggtt 660
cgtgaggaag cggcgaaata caactgcgaa ctgctgccgg agatccacga acactatacc 720
attcagatga agatcgcgga ccacgattac tatgtgtacg acttcgcgct gccgatgatc 780
accctgtaca gcctgtatag cggtaaaacc aaccgtctgg cgaactggct gaaaatgagc 840
ccgatgaagc aatttaccac cctggacacc cacgatggta ttggcgtggt tgacgcgaaa 900
gatctgctga ccgacgagga actggattac accagcgagg aactgtataa agtgggcgcg 960
aacgttaaga aaatctacag cagcgcgagc tataacaacc tggacattta ccagatcaac 1020
agcacctact atagcgcgct gggtgacaac gatcgtagct atctgctggc gcgtgcgatt 1080
cagtgctttg cgccgggcat tccgcaaatc tactatgtgg gtctgctggc gggcaaaaac 1140
gacctggagc tgctggaaag caccaaagag ggtcgtaaca ttaaccgtca ctactatagc 1200
ctgaccgaaa tcgatgagga agttaaccgt ccggtggtta aggcgctgtt cgacctgctg 1260
cgttttcgta accgtgcggc ggcgtttgat ctggcgggcg agatcaccgt ggaaaccccg 1320
agcgaggaaa ccatcattat cacccgtaaa gacgcgaacg gtgatcgtgc ggttctgacc 1380
gcgaacctgc agaccaagga ctttaccgtg acccacaacg gcgaactggt tctgcagcaa 1440
ctggat                                                            1446

 



<210> 24
<211> 482
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Enterococcus
 
<400> 24
Met Lys Ile Lys Asn Glu Ala Met Leu Ile Thr Tyr Cys Asp Ser Leu 
1               5                   10                  15      
Gly Asn Asn Leu Lys Asp Leu Asn Gln Val Leu Asp Gln His Leu Gln 
            20                  25                  30          
Gly Val Val Gly Gly Ile His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
        35                  40                  45              
Asp Arg Gly Phe Ala Pro Ser Asp Tyr Thr Val Val Asp Ser Ala Phe 
    50                  55                  60                  
Gly Thr Trp Gln Glu Val Glu Ala Leu Gly Glu Lys Tyr Tyr Leu Met 
65                  70                  75                  80  
Phe Asp Phe Met Ile Asn His Ile Ser Arg Glu Ser Lys Phe Phe Gln 
                85                  90                  95      
Asp Phe Lys Gln Asn His Glu Ala Ser Pro Tyr Lys Glu Met Phe Ile 
            100                 105                 110         
Arg Ile His Glu Phe Phe Pro Glu Asn Arg Pro Thr Pro Glu Asp Ile 
        115                 120                 125             
Asp Leu Ile Tyr Lys Arg Lys Asp Lys Ala Pro Phe Gln Glu Val Thr 
    130                 135                 140                 
Phe Ala Asp Gly Thr Thr Glu Gln Val Trp Asn Thr Phe Gly Glu Glu 
145                 150                 155                 160 
Gln Ile Asp Leu Asp Val Asn Lys Glu Val Thr Lys Gln Phe Ile Lys 
                165                 170                 175     
Asp Thr Leu Lys Asp Met Ala Ser His Gly Cys Ser Leu Ile Arg Leu 
            180                 185                 190         
Asp Ala Phe Ala Tyr Ala Ile Lys Lys Leu Asp Thr Asn Asp Phe Phe 
        195                 200                 205             
Val Glu Pro Glu Ile Trp Asp Leu Leu Asp Glu Val Arg Glu Glu Ala 
    210                 215                 220                 
Ala Lys Tyr Asn Cys Glu Leu Leu Pro Glu Ile His Glu His Tyr Thr 
225                 230                 235                 240 
Ile Gln Met Lys Ile Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala 
                245                 250                 255     
Leu Pro Met Ile Thr Leu Tyr Ser Leu Tyr Ser Gly Lys Thr Asn Arg 
            260                 265                 270         
Leu Ala Asn Trp Leu Lys Met Ser Pro Met Lys Gln Phe Thr Thr Leu 
        275                 280                 285             
Asp Thr His Asp Gly Ile Gly Val Val Asp Ala Lys Asp Leu Leu Thr 
    290                 295                 300                 
Asp Glu Glu Leu Asp Tyr Thr Ser Glu Glu Leu Tyr Lys Val Gly Ala 
305                 310                 315                 320 
Asn Val Lys Lys Ile Tyr Ser Ser Ala Ser Tyr Asn Asn Leu Asp Ile 
                325                 330                 335     
Tyr Gln Ile Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asn Asp Arg 
            340                 345                 350         
Ser Tyr Leu Leu Ala Arg Ala Ile Gln Cys Phe Ala Pro Gly Ile Pro 



        355                 360                 365             
Gln Ile Tyr Tyr Val Gly Leu Leu Ala Gly Lys Asn Asp Leu Glu Leu 
    370                 375                 380                 
Leu Glu Ser Thr Lys Glu Gly Arg Asn Ile Asn Arg His Tyr Tyr Ser 
385                 390                 395                 400 
Leu Thr Glu Ile Asp Glu Glu Val Asn Arg Pro Val Val Lys Ala Leu 
                405                 410                 415     
Phe Asp Leu Leu Arg Phe Arg Asn Arg Ala Ala Ala Phe Asp Leu Ala 
            420                 425                 430         
Gly Glu Ile Thr Val Glu Thr Pro Ser Glu Glu Thr Ile Ile Ile Thr 
        435                 440                 445             
Arg Lys Asp Ala Asn Gly Asp Arg Ala Val Leu Thr Ala Asn Leu Gln 
    450                 455                 460                 
Thr Lys Asp Phe Thr Val Thr His Asn Gly Glu Leu Val Leu Gln Gln 
465                 470                 475                 480 
Leu Asp                                                         
      
                          
<210> 25
<211> 1440
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Streptococcus
 
<400> 25
atgagcatcc agaacaagac catgctgatt acctacagcg atagcctggg taacaacctg 60
aaggacctgt acgagaacct ggaaaaatat ttcggcgatg cggtgggtgg cgttcacctg 120
ctgccgttct ttccgagcac cggtgatcgt ggcttcgcgc cggtggatta tgaccaggtt 180
gacccggcgt ttggtgattg ggaggacgtg aagcgtctgg gcgataagta ctacctgatg 240
ttcgacttca tgatcaacca cattagccgt caaagcaagt actataaaaa ctaccaggag 300
aagcacgacc aaagcgcgta taaagacctg ttcctgaact gggacaagtt ttggccggaa 360
aaccgtccga cccaggcgga tgttgacctg atctacaagc gtaaagatcg tgcgccgaaa 420
caagagatta ccttcgcgga cggtaccacc gaacacctgt ggaacacctt tggcgaggaa 480
caaatcgatc tggacgtgac caaagaggtg accatggact tcatccgtaa aaccattgaa 540
cacctggtta gcaacggttg cgacctgatt cgtctggatg cgtttgcgta cgcggtgaag 600
aaactggata ccaacgactt ctttgttgag ccggatatct gggacctgct ggataaggtt 660
cgtgatatgg cggcgagcta cggcgcggaa ctgctgccgg agattcacga acactatagc 720
atccagttca aaattgcgga tcacgactac tatgtgtacg actttgcgct gccgatggtt 780
accctgtaca ccctgtatag cagcaaggtg gagcgtctgg cgaagtggct gaaaatgagc 840
ccgatgaaac aattcaccac cctggacacc cacgatggta tcggcgtggt tgacgttaag 900
gatatcctga ccgacgagga aattgattac gcgagcaacg agctgtataa agtgggtgcg 960
aacgttaagc gtaaatacag caccgcggaa tataacaacc tggatatcta ccagattaac 1020
agcacctact atagcgcgct gggtgacgat gacagcaagt atttcctggc gcgtctgatc 1080
caggcgtttg cgccgggcat tccgcaagtg tactatgttg gttttctggc gggcaagaac 1140
gacctggagc tgctggaaaa caccaaagaa ggtcgtaaca tcaaccgtca ctactatagc 1200
aacgaggaaa ttgcgcagga agtggaacgt ccggtggtta agagcctgct gaaactgttc 1260
agctttcgta acaacagcca agcgttcgat ctggagggca gcatcgaggt ggaaaccccg 1320
gacgaacaca ccatcgttat tacccgtcag aacaaagacc aaaccgcgac cgcggtggcg 1380
cgtatcaacc tggcggatgg tacctaccag gttaccgaga acggccaaga cattgaattt 1440

 
<210> 26



<211> 480
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Streptococcus
 
<400> 26
Met Ser Ile Gln Asn Lys Thr Met Leu Ile Thr Tyr Ser Asp Ser Leu 
1               5                   10                  15      
Gly Asn Asn Leu Lys Asp Leu Tyr Glu Asn Leu Glu Lys Tyr Phe Gly 
            20                  25                  30          
Asp Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
        35                  40                  45              
Asp Arg Gly Phe Ala Pro Val Asp Tyr Asp Gln Val Asp Pro Ala Phe 
    50                  55                  60                  
Gly Asp Trp Glu Asp Val Lys Arg Leu Gly Asp Lys Tyr Tyr Leu Met 
65                  70                  75                  80  
Phe Asp Phe Met Ile Asn His Ile Ser Arg Gln Ser Lys Tyr Tyr Lys 
                85                  90                  95      
Asn Tyr Gln Glu Lys His Asp Gln Ser Ala Tyr Lys Asp Leu Phe Leu 
            100                 105                 110         
Asn Trp Asp Lys Phe Trp Pro Glu Asn Arg Pro Thr Gln Ala Asp Val 
        115                 120                 125             
Asp Leu Ile Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gln Glu Ile Thr 
    130                 135                 140                 
Phe Ala Asp Gly Thr Thr Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145                 150                 155                 160 
Gln Ile Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe Ile Arg 
                165                 170                 175     
Lys Thr Ile Glu His Leu Val Ser Asn Gly Cys Asp Leu Ile Arg Leu 
            180                 185                 190         
Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
        195                 200                 205             
Val Glu Pro Asp Ile Trp Asp Leu Leu Asp Lys Val Arg Asp Met Ala 
    210                 215                 220                 
Ala Ser Tyr Gly Ala Glu Leu Leu Pro Glu Ile His Glu His Tyr Ser 
225                 230                 235                 240 
Ile Gln Phe Lys Ile Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala 
                245                 250                 255     
Leu Pro Met Val Thr Leu Tyr Thr Leu Tyr Ser Ser Lys Val Glu Arg 
            260                 265                 270         
Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gln Phe Thr Thr Leu 
        275                 280                 285             
Asp Thr His Asp Gly Ile Gly Val Val Asp Val Lys Asp Ile Leu Thr 
    290                 295                 300                 
Asp Glu Glu Ile Asp Tyr Ala Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305                 310                 315                 320 
Asn Val Lys Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp Ile 
                325                 330                 335     
Tyr Gln Ile Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Ser 
            340                 345                 350         
Lys Tyr Phe Leu Ala Arg Leu Ile Gln Ala Phe Ala Pro Gly Ile Pro 
        355                 360                 365             



Gln Val Tyr Tyr Val Gly Phe Leu Ala Gly Lys Asn Asp Leu Glu Leu 
    370                 375                 380                 
Leu Glu Asn Thr Lys Glu Gly Arg Asn Ile Asn Arg His Tyr Tyr Ser 
385                 390                 395                 400 
Asn Glu Glu Ile Ala Gln Glu Val Glu Arg Pro Val Val Lys Ser Leu 
                405                 410                 415     
Leu Lys Leu Phe Ser Phe Arg Asn Asn Ser Gln Ala Phe Asp Leu Glu 
            420                 425                 430         
Gly Ser Ile Glu Val Glu Thr Pro Asp Glu His Thr Ile Val Ile Thr 
        435                 440                 445             
Arg Gln Asn Lys Asp Gln Thr Ala Thr Ala Val Ala Arg Ile Asn Leu 
    450                 455                 460                 
Ala Asp Gly Thr Tyr Gln Val Thr Glu Asn Gly Gln Asp Ile Glu Phe 
465                 470                 475                 480 

<210> 27
<211> 1509
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Scardovia
 
<400> 27
atgaagaaca aagttcagct gattacctac gcggatcgtc tgggtgaagg taccctggcg 60
agcctgaccg atgtgctgcg tacccgtttc gatggcgttt atgaaggtgt gcacattctg 120
ccgttcttta ccccgttcga cggcgcggat gcgggttttg acccgatcga tcacaccaag 180
gttgacccgc gtctgggtag ctgggacgat gtggcggagc tgagcaaaac ccacgacatc 240
atggttgatg cgattgtgaa ccacatgagc tggcaaagcg aacagtttca agatgttatg 300
aagaaaggtg aaggcagcga atactatccg atgttcctga ccatgagcgc ggtgtttccg 360
gagggtgcga ccgaggaaga cctggcgggt atttatcgtc cgcgtccggg tctgccgttc 420
acccactata cctggggtgg caagacccgt ctggtttgga ccacctttac cccgcagcaa 480
gtggacatcg ataccgcgag cgacgaaggt tgggcgtacc tgatgagcat cctggatcag 540
atgagcaaaa gccacgttag cttcattcgt ctggacgcgg tgggttatgg cgcgaagcgt 600
gcgaaaacca gctgcttcat gaccccggac acctttgatc tgatcagccg tattaaagag 660
gagagcgcgc gtcgtggcat ggagaccctg atcgaagttc acagctacta taagaaacaa 720
gtggagattg cgaacaaggt ggaccgtgtt tacgattttg cgatcccggc gctgctgctg 780
catgcgctga gcaccggtaa aaccggtccg ctggcgcact ggctgggtgt gcgtccggtt 840
aacgcggtga acgttctgga cacccacgat ggtatcggcg tgattgatgt tggcagcgac 900
cagatggatc gtagcctgaa gggtctggtt ccggacgatg aagttgacca actggtggag 960
accattaaag aaaacagcca tggtgaaagc gcggaagcga ccggtgcggc ggcgagcaac 1020
ctggatctgt accaggttaa ctgcacctac tatagcgcgc tgggctgcga cgatcaaaaa 1080
tacatcgcga gccgtgcggt gcagttctat atgccgggtg tgccgcaagt ttactatgtg 1140
ggcgcgctgg cgggcaagaa cgacatggag ctgctgaaac gtaccaacgt tggtcgtgat 1200
atcaaccgtc actactatac cgtggcggag attgacgaaa acctgcgtcg tccggtggtt 1260
caggcgctga acgcgctggg ccgtttccgt aacaccctgg aggcgtttga cggtgatttc 1320
agctttaccg aaaacggtgg cagcctggcg atgacctgga ccggtcaaag caccagcacc 1380
accctgacct ttgcgccggg caagggtgcg ggtagcagcg gcgtgccggt ttgcaccatc 1440
gcgtggaaag acgcgagcgg tgaacacgtg accgacgata tcattgcgaa cccgccggcg 1500
gcggcgcag                                                         1509

 
<210> 28



<211> 503
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Scardovia
 
<400> 28
Met Lys Asn Lys Val Gln Leu Ile Thr Tyr Ala Asp Arg Leu Gly Glu 
1               5                   10                  15      
Gly Thr Leu Ala Ser Leu Thr Asp Val Leu Arg Thr Arg Phe Asp Gly 
            20                  25                  30          
Val Tyr Glu Gly Val His Ile Leu Pro Phe Phe Thr Pro Phe Asp Gly 
        35                  40                  45              
Ala Asp Ala Gly Phe Asp Pro Ile Asp His Thr Lys Val Asp Pro Arg 
    50                  55                  60                  
Leu Gly Ser Trp Asp Asp Val Ala Glu Leu Ser Lys Thr His Asp Ile 
65                  70                  75                  80  
Met Val Asp Ala Ile Val Asn His Met Ser Trp Gln Ser Glu Gln Phe 
                85                  90                  95      
Gln Asp Val Met Lys Lys Gly Glu Gly Ser Glu Tyr Tyr Pro Met Phe 
            100                 105                 110         
Leu Thr Met Ser Ala Val Phe Pro Glu Gly Ala Thr Glu Glu Asp Leu 
        115                 120                 125             
Ala Gly Ile Tyr Arg Pro Arg Pro Gly Leu Pro Phe Thr His Tyr Thr 
    130                 135                 140                 
Trp Gly Gly Lys Thr Arg Leu Val Trp Thr Thr Phe Thr Pro Gln Gln 
145                 150                 155                 160 
Val Asp Ile Asp Thr Ala Ser Asp Glu Gly Trp Ala Tyr Leu Met Ser 
                165                 170                 175     
Ile Leu Asp Gln Met Ser Lys Ser His Val Ser Phe Ile Arg Leu Asp 
            180                 185                 190         
Ala Val Gly Tyr Gly Ala Lys Arg Ala Lys Thr Ser Cys Phe Met Thr 
        195                 200                 205             
Pro Asp Thr Phe Asp Leu Ile Ser Arg Ile Lys Glu Glu Ser Ala Arg 
    210                 215                 220                 
Arg Gly Met Glu Thr Leu Ile Glu Val His Ser Tyr Tyr Lys Lys Gln 
225                 230                 235                 240 
Val Glu Ile Ala Asn Lys Val Asp Arg Val Tyr Asp Phe Ala Ile Pro 
                245                 250                 255     
Ala Leu Leu Leu His Ala Leu Ser Thr Gly Lys Thr Gly Pro Leu Ala 
            260                 265                 270         
His Trp Leu Gly Val Arg Pro Val Asn Ala Val Asn Val Leu Asp Thr 
        275                 280                 285             
His Asp Gly Ile Gly Val Ile Asp Val Gly Ser Asp Gln Met Asp Arg 
    290                 295                 300                 
Ser Leu Lys Gly Leu Val Pro Asp Asp Glu Val Asp Gln Leu Val Glu 
305                 310                 315                 320 
Thr Ile Lys Glu Asn Ser His Gly Glu Ser Ala Glu Ala Thr Gly Ala 
                325                 330                 335     
Ala Ala Ser Asn Leu Asp Leu Tyr Gln Val Asn Cys Thr Tyr Tyr Ser 
            340                 345                 350         
Ala Leu Gly Cys Asp Asp Gln Lys Tyr Ile Ala Ser Arg Ala Val Gln 
        355                 360                 365             



Phe Tyr Met Pro Gly Val Pro Gln Val Tyr Tyr Val Gly Ala Leu Ala 
    370                 375                 380                 
Gly Lys Asn Asp Met Glu Leu Leu Lys Arg Thr Asn Val Gly Arg Asp 
385                 390                 395                 400 
Ile Asn Arg His Tyr Tyr Thr Val Ala Glu Ile Asp Glu Asn Leu Arg 
                405                 410                 415     
Arg Pro Val Val Gln Ala Leu Asn Ala Leu Gly Arg Phe Arg Asn Thr 
            420                 425                 430         
Leu Glu Ala Phe Asp Gly Asp Phe Ser Phe Thr Glu Asn Gly Gly Ser 
        435                 440                 445             
Leu Ala Met Thr Trp Thr Gly Gln Ser Thr Ser Thr Thr Leu Thr Phe 
    450                 455                 460                 
Ala Pro Gly Lys Gly Ala Gly Ser Ser Gly Val Pro Val Cys Thr Ile 
465                 470                 475                 480 
Ala Trp Lys Asp Ala Ser Gly Glu His Val Thr Asp Asp Ile Ile Ala 
                485                 490                 495     
Asn Pro Pro Ala Ala Ala Gln                                     
            500              

                             
<210> 29
<211> 1506
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Parascardovia
 
<400> 29
atgaagaaca aagttcagct gatcacctac gcgaaccgtt tcggcgaggg caccattcgt 60
agcctgaccg acgtgctgcg tacccgtttt gatggtgttt acgaaggcgt gcacattctg 120
ccgttcttta ccccgttcga cggtgcggat gcgggctttg acccgattga tcacaccaag 180
gttgatccgc gtctgggtac ctgggacgat atcgcggagc tgagcaaaac ccacgacatc 240
atggttgatg cgattgtgaa ccacatgagc tgggagagca agcagttcca agacgttatg 300
aaaaacggtg aagcgagccc gtactatggc atgttcctga ccatgagcgc ggtgtttccg 360
gatggtgcga ccgaggaaga tctggcgggt atctatcgtc cgcgtccggg tctgccgttc 420
acccactata actggggtgg caagacccgt ctggtttgga ccacctttac cccgcagcaa 480
gtggacatca acaccgatag cattgaaggc tgggactacc tgatgagcat cctggatcag 540
atgagccaaa gccacgttag cttcattcgt ctggacgcgg tgggttatgg cgcgaagcag 600
gcgaaaacca cctgcttcat gaccccgaag acctttgagc tgatcggtcg tattaaagag 660
gagagcgcga aacgtggcat ggagaccctg atcgaagttc acagccacta catgaagcaa 720
gtggaaattg cgggtaaagt ggaccgtgtt tatgattttg cgattccggg tctgctgctg 780
catgcgctga ccaccggtaa aaccggtccg ctggcgcgtt ggatggaagt gcgtccgggt 840
aacgcggtga acgttctgga cacccacgat ggtattggcg ttatcgatat tggtagcgac 900
cagatggatc gtagcctgaa gggtctggtg ccggacgagg aagttgatca actggtggag 960
accatcaaag aaaacagcca cggtgaaagc gcggcggcga ccggcgcggc ggcgagcaac 1020
ctggacctgt accaggttaa ctgcacctac tatagcgcgc tgggttgcga cgatcaaaaa 1080
tatattgcgg cgcgtgcggt gcagttcttt atgccgggcg tgccgcaagt ttactatgtg 1140
ggtgcgctgg cgggcgagaa cgacatgcag ctgctgaagg aaaccaacgt tggtcgtgat 1200
atcaaccgtc actactatag cctggaggaa attgaccaaa acctggagcg tccggtggtt 1260
aaagcgctga acgcgctgtg ccgtttccgt aacggtctgg aagcgtttga cggcgatttc 1320
agctttgcgc agaacggtga tagcctgacc ttcgcgtgga ccggcaagga gaccgaagcg 1380
accctgacct ttaccccggc gcaaggtgtt ggcaaagatg aggcgccggt gtgcagcctg 1440
cgttggaagg acagcgcggg tgatcacaaa accgatgatc tgattgcgga accgccggcg 1500



gtggcg                                                            1506

 
<210> 30
<211> 502
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Parascardovia
 
<400> 30
Met Lys Asn Lys Val Gln Leu Ile Thr Tyr Ala Asn Arg Phe Gly Glu 
1               5                   10                  15      
Gly Thr Ile Arg Ser Leu Thr Asp Val Leu Arg Thr Arg Phe Asp Gly 
            20                  25                  30          
Val Tyr Glu Gly Val His Ile Leu Pro Phe Phe Thr Pro Phe Asp Gly 
        35                  40                  45              
Ala Asp Ala Gly Phe Asp Pro Ile Asp His Thr Lys Val Asp Pro Arg 
    50                  55                  60                  
Leu Gly Thr Trp Asp Asp Ile Ala Glu Leu Ser Lys Thr His Asp Ile 
65                  70                  75                  80  
Met Val Asp Ala Ile Val Asn His Met Ser Trp Glu Ser Lys Gln Phe 
                85                  90                  95      
Gln Asp Val Met Lys Asn Gly Glu Ala Ser Pro Tyr Tyr Gly Met Phe 
            100                 105                 110         
Leu Thr Met Ser Ala Val Phe Pro Asp Gly Ala Thr Glu Glu Asp Leu 
        115                 120                 125             
Ala Gly Ile Tyr Arg Pro Arg Pro Gly Leu Pro Phe Thr His Tyr Asn 
    130                 135                 140                 
Trp Gly Gly Lys Thr Arg Leu Val Trp Thr Thr Phe Thr Pro Gln Gln 
145                 150                 155                 160 
Val Asp Ile Asn Thr Asp Ser Ile Glu Gly Trp Asp Tyr Leu Met Ser 
                165                 170                 175     
Ile Leu Asp Gln Met Ser Gln Ser His Val Ser Phe Ile Arg Leu Asp 
            180                 185                 190         
Ala Val Gly Tyr Gly Ala Lys Gln Ala Lys Thr Thr Cys Phe Met Thr 
        195                 200                 205             
Pro Lys Thr Phe Glu Leu Ile Gly Arg Ile Lys Glu Glu Ser Ala Lys 
    210                 215                 220                 
Arg Gly Met Glu Thr Leu Ile Glu Val His Ser His Tyr Met Lys Gln 
225                 230                 235                 240 
Val Glu Ile Ala Gly Lys Val Asp Arg Val Tyr Asp Phe Ala Ile Pro 
                245                 250                 255     
Gly Leu Leu Leu His Ala Leu Thr Thr Gly Lys Thr Gly Pro Leu Ala 
            260                 265                 270         
Arg Trp Met Glu Val Arg Pro Gly Asn Ala Val Asn Val Leu Asp Thr 
        275                 280                 285             
His Asp Gly Ile Gly Val Ile Asp Ile Gly Ser Asp Gln Met Asp Arg 
    290                 295                 300                 
Ser Leu Lys Gly Leu Val Pro Asp Glu Glu Val Asp Gln Leu Val Glu 
305                 310                 315                 320 
Thr Ile Lys Glu Asn Ser His Gly Glu Ser Ala Ala Ala Thr Gly Ala 
                325                 330                 335     



Ala Ala Ser Asn Leu Asp Leu Tyr Gln Val Asn Cys Thr Tyr Tyr Ser 
            340                 345                 350         
Ala Leu Gly Cys Asp Asp Gln Lys Tyr Ile Ala Ala Arg Ala Val Gln 
        355                 360                 365             
Phe Phe Met Pro Gly Val Pro Gln Val Tyr Tyr Val Gly Ala Leu Ala 
    370                 375                 380                 
Gly Glu Asn Asp Met Gln Leu Leu Lys Glu Thr Asn Val Gly Arg Asp 
385                 390                 395                 400 
Ile Asn Arg His Tyr Tyr Ser Leu Glu Glu Ile Asp Gln Asn Leu Glu 
                405                 410                 415     
Arg Pro Val Val Lys Ala Leu Asn Ala Leu Cys Arg Phe Arg Asn Gly 
            420                 425                 430         
Leu Glu Ala Phe Asp Gly Asp Phe Ser Phe Ala Gln Asn Gly Asp Ser 
        435                 440                 445             
Leu Thr Phe Ala Trp Thr Gly Lys Glu Thr Glu Ala Thr Leu Thr Phe 
    450                 455                 460                 
Thr Pro Ala Gln Gly Val Gly Lys Asp Glu Ala Pro Val Cys Ser Leu 
465                 470                 475                 480 
Arg Trp Lys Asp Ser Ala Gly Asp His Lys Thr Asp Asp Leu Ile Ala 
                485                 490                 495     
Glu Pro Pro Ala Val Ala                                         
            500                                                 

<210> 31
<211> 1500
<212> DNA
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Alloscardovia
 
<400> 31
atgaagaaca aagttcaact gattacctac gcggatcgtc tgggtgacgg caccctgaag 60
agcatgaccg agaccctgcg taaacacttc gagggtgttt atgaaggcgt gcacatcctg 120
ccgttcttta ccccgttcga tggtgcggac gcgggctttg atccggttga ccacaccaaa 180
gtggacccgc gtctgggtag ctgggacgat gtggcggaac tgagcaccac ccacgatatc 240
atggttgaca ccattgtgaa ccacatgagc tgggagagcg aacagttcca agatgttatg 300
gcgaagggcg aggacagcga atactatccg atgttcctga ccatgagcag catttttccg 360
gatggtgtga ccgaggaaga cctgaccgcg atctatcgtc cgcgtccggg tctgccgttc 420
acccactata actggggtgg caaaacccgt ctggtttgga ccacctttac cccgcagcaa 480
gtggacattg ataccgacag cgagatgggt tggaactacc tgctgagcat cctggatcag 540
ctgagccaaa gccacgttag ccaaattcgt ctggacgcgg tgggttatgg cgcgaaggag 600
aaaaacagca gctgcttcat gaccccgaag acctttaaac tgatcgaacg tattaaggcg 660
gagggtgaaa aacgtggcct ggagaccctg atcgaagttc acagctacta taagaaacag 720
gtggagattg cgagcaaggt ggatcgtgtt tacgactttg cgatcccggg tctgctgctg 780
catgcgctgg aatttggcaa aaccgatgcg ctggcgcaat ggattgacgt tcgtccgaac 840
aacgcggtga acgttctgga tacccacgac ggtatcggcg ttatcgatat tggtagcgat 900
cagatggacc gtagcctggc gggtctggtg ccggatgagg aagttgacgc gctggttgag 960
agcatccacc gtaacagcaa gggtgaaagc caggaagcga ccggcgcggc ggcgagcaac 1020
ctggacctgt accaagttaa ctgcacctac tatgcggcgc tgggtagcga cgatcagaaa 1080
tatattgcgg cgcgtgcggt gcagttcttt atgccgggcg tgccgcaagt ttactatgtg 1140
ggtgcgctgg cgggcagcaa cgatatggac ctgctgaagc gtaccaacgt gggtcgtgat 1200
atcaaccgtc actactatag cgcggcggaa gtggcgagcg aggtggaacg tccggtggtt 1260



caggcgctga acgcgctggg ccgtttccgt aacaccctga gcgcgttcga tggtgaattt 1320
agctacagca acgcggacgg cgttctgacc atgacctggg cggatgatgc gacccgtgcg 1380
accctgacct ttgcgccgaa ggcgaacagc aacggtgcga gcgtggcgcg tctggagtgg 1440
accgatgcgg cgggtgaaca tgcgaccgac gatctgatcg cgaacccgcc ggtggttgcg 1500

 
<210> 32
<211> 500
<212> PRT
<213> Artificial Sequence
 
<220>
<223> Sucrose phosphorylase from Alloscardovia
 
<400> 32
Met Lys Asn Lys Val Gln Leu Ile Thr Tyr Ala Asp Arg Leu Gly Asp 
1               5                   10                  15      
Gly Thr Leu Lys Ser Met Thr Glu Thr Leu Arg Lys His Phe Glu Gly 
            20                  25                  30          
Val Tyr Glu Gly Val His Ile Leu Pro Phe Phe Thr Pro Phe Asp Gly 
        35                  40                  45              
Ala Asp Ala Gly Phe Asp Pro Val Asp His Thr Lys Val Asp Pro Arg 
    50                  55                  60                  
Leu Gly Ser Trp Asp Asp Val Ala Glu Leu Ser Thr Thr His Asp Ile 
65                  70                  75                  80  
Met Val Asp Thr Ile Val Asn His Met Ser Trp Glu Ser Glu Gln Phe 
                85                  90                  95      
Gln Asp Val Met Ala Lys Gly Glu Asp Ser Glu Tyr Tyr Pro Met Phe 
            100                 105                 110         
Leu Thr Met Ser Ser Ile Phe Pro Asp Gly Val Thr Glu Glu Asp Leu 
        115                 120                 125             
Thr Ala Ile Tyr Arg Pro Arg Pro Gly Leu Pro Phe Thr His Tyr Asn 
    130                 135                 140                 
Trp Gly Gly Lys Thr Arg Leu Val Trp Thr Thr Phe Thr Pro Gln Gln 
145                 150                 155                 160 
Val Asp Ile Asp Thr Asp Ser Glu Met Gly Trp Asn Tyr Leu Leu Ser 
                165                 170                 175     
Ile Leu Asp Gln Leu Ser Gln Ser His Val Ser Gln Ile Arg Leu Asp 
            180                 185                 190         
Ala Val Gly Tyr Gly Ala Lys Glu Lys Asn Ser Ser Cys Phe Met Thr 
        195                 200                 205             
Pro Lys Thr Phe Lys Leu Ile Glu Arg Ile Lys Ala Glu Gly Glu Lys 
    210                 215                 220                 
Arg Gly Leu Glu Thr Leu Ile Glu Val His Ser Tyr Tyr Lys Lys Gln 
225                 230                 235                 240 
Val Glu Ile Ala Ser Lys Val Asp Arg Val Tyr Asp Phe Ala Ile Pro 
                245                 250                 255     
Gly Leu Leu Leu His Ala Leu Glu Phe Gly Lys Thr Asp Ala Leu Ala 
            260                 265                 270         
Gln Trp Ile Asp Val Arg Pro Asn Asn Ala Val Asn Val Leu Asp Thr 
        275                 280                 285             
His Asp Gly Ile Gly Val Ile Asp Ile Gly Ser Asp Gln Met Asp Arg 
    290                 295                 300                 
Ser Leu Ala Gly Leu Val Pro Asp Glu Glu Val Asp Ala Leu Val Glu 



305                 310                 315                 320 
Ser Ile His Arg Asn Ser Lys Gly Glu Ser Gln Glu Ala Thr Gly Ala 
                325                 330                 335     
Ala Ala Ser Asn Leu Asp Leu Tyr Gln Val Asn Cys Thr Tyr Tyr Ala 
            340                 345                 350         
Ala Leu Gly Ser Asp Asp Gln Lys Tyr Ile Ala Ala Arg Ala Val Gln 
        355                 360                 365             
Phe Phe Met Pro Gly Val Pro Gln Val Tyr Tyr Val Gly Ala Leu Ala 
    370                 375                 380                 
Gly Ser Asn Asp Met Asp Leu Leu Lys Arg Thr Asn Val Gly Arg Asp 
385                 390                 395                 400 
Ile Asn Arg His Tyr Tyr Ser Ala Ala Glu Val Ala Ser Glu Val Glu 
                405                 410                 415     
Arg Pro Val Val Gln Ala Leu Asn Ala Leu Gly Arg Phe Arg Asn Thr 
            420                 425                 430         
Leu Ser Ala Phe Asp Gly Glu Phe Ser Tyr Ser Asn Ala Asp Gly Val 
        435                 440                 445             
Leu Thr Met Thr Trp Ala Asp Asp Ala Thr Arg Ala Thr Leu Thr Phe 
    450                 455                 460                 
Ala Pro Lys Ala Asn Ser Asn Gly Ala Ser Val Ala Arg Leu Glu Trp 
465                 470                 475                 480 
Thr Asp Ala Ala Gly Glu His Ala Thr Asp Asp Leu Ile Ala Asn Pro 
                485                 490                 495     
Pro Val Val Ala                                                 
            500                                                 


