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(57) Настоящее изобретение относится к поли-
пептиду, имеющему активность пролин-специфич-
ной эндопротеазы, где указанный полипептид име-
ет менее 70% остаточной активности после вы-
держки полипептида при температуре 65°С в те-
чение 15 мин. Кроме того, изобретение относится
к полипептиду, имеющему активность пролин-спе-
цифичной эндопротеазы, включающей аминокис-
лотную последовательность по SEQ ID NO:1, где
последовательность SEQ ID NO:1 содержит, по
меньшей мере, одну аминокислотную замену, вы-
бранную из группы, состоящей из Р469А, Р469С,
P469D, Р469Е, P469F, P469G, Р469Н, P469I, Р469K,
P469L, Р469М, P469N, P469Q, P469R, P469S,
Р469Т, P469V, P469W, P469Y, нуклеиновой кисло-
те, кодирующей полипептид, обладающий актив-
ностью пролин-специфичной эндопротеазы, спо-
собу изготовления вариантного полипептида, име-
ющего активность пролин-специфичной эндопро-
теазы, рекомбинантной клетке-хозяину, к способу
получения полипептида и к способу приготовле-
ния пищевого или кормового продукта, в котором
используется указанный полипептид.

















































































               СПИСОК ПОСЛЕДОВАТЕЛЬНОСТЕЙ 
 
<110> DSM IP Assets B.V. 
 
<120> Proline-specific endoprotease and use thereof 
 
<130> 30378-WO-PCT 
 
<160> 16 
 
<170> BiSSAP 1.2 
 
<210> 1 
<211> 521 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> A. niger proline-specific endoprotease, with 
      Pectinemethylesterase signal sequence 
 
<400> 1 
Met Val Lys Ser Ile Leu Ala Ser Val Phe Phe Ala Ala Thr Ala Leu  
1               5                   10                  15       
Ala Ala Arg Pro Arg Leu Val Pro Lys Pro Val Ser Arg Pro Ala Ser  
            20                  25                  30           
Ser Lys Ser Ala Ala Thr Thr Gly Glu Ala Tyr Phe Glu Gln Leu Leu  
        35                  40                  45               
Asp His His Asn Pro Glu Lys Gly Thr Phe Ser Gln Arg Tyr Trp Trp  
    50                  55                  60                   
Ser Thr Glu Tyr Trp Gly Gly Pro Gly Ser Pro Val Val Leu Phe Thr  
65                  70                  75                  80   
Pro Gly Glu Val Ser Ala Asp Gly Tyr Glu Gly Tyr Leu Thr Asn Glu  
                85                  90                  95       
Thr Leu Thr Gly Val Tyr Ala Gln Glu Ile Gln Gly Ala Val Ile Leu  
            100                 105                 110          
Ile Glu His Arg Tyr Trp Gly Asp Ser Ser Pro Tyr Glu Val Leu Asn  
        115                 120                 125              
Ala Glu Thr Leu Gln Tyr Leu Thr Leu Asp Gln Ala Ile Leu Asp Met  
    130                 135                 140                  
Thr Tyr Phe Ala Glu Thr Val Lys Leu Gln Phe Asp Asn Ser Thr Arg  
145                 150                 155                 160  
Ser Asn Ala Gln Asn Ala Pro Trp Val Met Val Gly Gly Ser Tyr Ser  
                165                 170                 175      
Gly Ala Leu Thr Ala Trp Thr Glu Ser Val Ala Pro Gly Thr Phe Trp  
            180                 185                 190          
Ala Tyr His Ala Thr Ser Ala Pro Val Glu Ala Ile Tyr Asp Tyr Trp  
        195                 200                 205              
Gln Tyr Phe Tyr Pro Ile Gln Gln Gly Met Ala Gln Asn Cys Ser Lys  
    210                 215                 220                  
Asp Val Ser Leu Val Ala Glu Tyr Val Asp Lys Ile Gly Lys Asn Gly  
225                 230                 235                 240  
Thr Ala Lys Glu Gln Gln Ala Leu Lys Glu Leu Phe Gly Leu Gly Ala  
                245                 250                 255      
Val Glu His Phe Asp Asp Phe Ala Ala Val Leu Pro Asn Gly Pro Tyr  
            260                 265                 270          
Leu Trp Gln Asp Asn Asp Phe Ala Thr Gly Tyr Ser Ser Phe Phe Gln  
        275                 280                 285              
Phe Cys Asp Ala Val Glu Gly Val Glu Ala Gly Ala Ala Val Thr Pro  
    290                 295                 300                  
Gly Pro Glu Gly Val Gly Leu Glu Lys Ala Leu Ala Asn Tyr Ala Asn  
305                 310                 315                 320  
Trp Phe Asn Ser Thr Ile Leu Pro Asp Tyr Cys Ala Ser Tyr Gly Tyr  
                325                 330                 335      



Trp Thr Asp Glu Trp Ser Val Ala Cys Phe Asp Ser Tyr Asn Ala Ser  
            340                 345                 350          
Ser Pro Ile Tyr Thr Asp Thr Ser Val Gly Asn Ala Val Asp Arg Gln  
        355                 360                 365              
Trp Glu Trp Phe Leu Cys Asn Glu Pro Phe Phe Tyr Trp Gln Asp Gly  
    370                 375                 380                  
Ala Pro Glu Gly Thr Ser Thr Ile Val Pro Arg Leu Val Ser Ala Ser  
385                 390                 395                 400  
Tyr Trp Gln Arg Gln Cys Pro Leu Tyr Phe Pro Glu Thr Asn Gly Tyr  
                405                 410                 415      
Thr Tyr Gly Ser Ala Lys Gly Lys Asn Ala Ala Thr Val Asn Ser Trp  
            420                 425                 430          
Thr Gly Gly Trp Asp Met Thr Arg Asn Thr Thr Arg Leu Ile Trp Thr  
        435                 440                 445              
Asn Gly Gln Tyr Asp Pro Trp Arg Asp Ser Gly Val Ser Ser Thr Phe  
    450                 455                 460                  
Arg Pro Gly Gly Pro Leu Ala Ser Thr Ala Asn Glu Pro Val Gln Ile  
465                 470                 475                 480  
Ile Pro Gly Gly Phe His Cys Ser Asp Leu Tyr Met Ala Asp Tyr Tyr  
                485                 490                 495      
Ala Asn Glu Gly Val Lys Lys Val Val Asp Asn Glu Val Lys Gln Ile  
            500                 505                 510          
Lys Glu Trp Val Glu Glu Tyr Tyr Ala  
        515                 520      
 
<210> 2 
<211> 1566 
<212> DNA 
<213> Artificial Sequence 
 
<220>  
<221> source 
<222> 1..1566 
<223> /organism="Artificial Sequence" 
      /note="A. niger proline-specific endoprotease, with 
      Pectinemethylesterase signal sequence" 
      /mol_type="unassigned DNA" 
 
<400> 2 
atggtcaagt ccatcctggc ctccgtcttc ttcgctgcca ctgctcttgc tgcaaggcct      60 
 
cgtctcgttc ccaagcccgt ttctcgtccc gccagctcca agtccgctgc tactactggt     120 
 
gaggcctact ttgaacagct gttggaccac cacaaccctg agaagggtac tttctcgcaa     180 
 
agatactggt ggagcaccga gtactggggt ggtcccggat cccccgttgt cctgttcact     240 
 
cccggtgagg tcagcgctga tggctacgag ggttatctga ccaacgagac tctcaccggt     300 
 
gtctacgccc aggagattca gggtgctgtc atcctgatcg aacaccgata ctggggtgac     360 
 
tcgtctccct acgaggtgct gaacgccgag actctccagt acttgaccct cgaccaggct     420 
 
atccttgata tgacctactt cgccgaaacc gtcaagctcc agtttgacaa ctccacccgc     480 
 
tccaacgctc agaacgctcc ttgggttatg gtcggcggca gctacagcgg tgctctgact     540 
 
gcttggaccg agtccgttgc tcccggcacc ttctgggctt accacgccac ctctgctcct     600 
 
gttgaggcca tctacgacta ctggcaatac ttctacccca ttcagcaggg tatggctcag     660 
 
aactgctcca aagatgtctc tcttgtagca gaatacgtcg acaagatcgg caagaacggc     720 
 
actgccaagg agcaacaggc tctgaaggag cttttcggcc taggagcagt ggagcacttc     780 



 
gacgacttcg ccgctgttct gcccaacggt ccttacctct ggcaagacaa cgactttgcc     840 
 
accggttact cttctttctt ccagttctgt gatgccgtcg agggtgtcga ggctggtgct     900 
 
gccgtcaccc ccggtcctga aggtgttggt ctggaaaagg cccttgctaa ctacgcgaac     960 
 
tggttcaact ctaccatcct ccccgattac tgcgccagct acggctactg gactgacgag    1020 
 
tggtccgtcg cctgcttcga ctcctacaac gcctcctctc ctatatacac cgacaccagc    1080 
 
gttggtaacg ccgtcgaccg tcagtgggag tggttcctct gcaatgagcc cttcttttac    1140 
 
tggcaggacg gtgcccccga gggtacttca acgatagtac cccgcttagt gtccgcctcc    1200 
 
tactggcagc gtcaatgtcc gttgtacttc cccgagacta acggttacac ctacggctcc    1260 
 
gccaagggaa agaacgccgc caccgtcaac agctggaccg gtggctggga catgacccgt    1320 
 
aacaccaccc gtctgatctg gacgaacggc caatacgacc cctggcgtga ctccggtgtc    1380 
 
tcttccacct tccgccccgg tggtcccctc gcttcgaccg ccaacgagcc cgtccagata    1440 
 
atacccggtg gtttccattg ctccgacctc tacatggcag actactacgc caacgagggc    1500 
 
gtcaagaagg ttgtcgacaa cgaagtcaaa caaatcaagg agtgggttga ggaatactac    1560 
 
gcgtaa                                                               1566 
 
 
<210> 3 
<211> 104 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> Amino acid sequence horse heart cytochrome C 
 
<400> 3 
Gly Asp Val Glu Lys Gly Lys Lys Ile Phe Val Gln Lys Cys Ala Gln  
1               5                   10                  15       
Cys His Thr Val Glu Lys Gly Gly Lys His Lys Thr Gly Pro Asn Leu  
            20                  25                  30           
His Gly Leu Phe Gly Arg Lys Thr Gly Gln Ala Pro Gly Phe Thr Tyr  
        35                  40                  45               
Thr Asp Ala Asn Lys Asn Lys Gly Ile Thr Trp Lys Glu Glu Thr Leu  
    50                  55                  60                   
Met Glu Tyr Leu Glu Asn Pro Lys Lys Tyr Ile Pro Gly Thr Lys Met  
65                  70                  75                  80   
Ile Phe Ala Gly Ile Lys Lys Lys Thr Glu Arg Glu Asp Leu Ile Ala  
                85                  90                  95       
Tyr Leu Lys Lys Ala Thr Asn Glu  
            100                  
 
<210> 4 
<211> 30 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> Fragment of cytochrome C digested with PEP 
 
<400> 4 
Gly Asp Val Glu Lys Gly Lys Lys Ile Phe Val Gln Lys Cys Ala Gln  



1               5                   10                  15       
Cys His Thr Val Glu Lys Gly Gly Lys His Lys Thr Gly Pro  
            20                  25                  30   
 
<210> 5 
<211> 14 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> Fragment of cytochrome C digested with PEP 
 
<400> 5 
Asn Leu His Gly Leu Phe Gly Arg Lys Thr Gly Gln Ala Pro  
1               5                   10                   
 
<210> 6 
<211> 32 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> Fragment of cytochrome C digested with PEP 
 
<400> 6 
Gly Phe Thr Tyr Thr Asp Ala Asn Lys Asn Lys Gly Ile Thr Trp Lys  
1               5                   10                  15       
Glu Glu Thr Leu Met Glu Tyr Leu Glu Asn Pro Lys Lys Tyr Ile Pro  
            20                  25                  30           
 
 
 
<210> 7 
<211> 7 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> Fragment of cytochrome C digested with PEP 
 
<400> 7 
Gly Thr Lys Met Ile Phe Ala  
1               5            
 
<210> 8 
<211> 21 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> Fragment of cytochrome C digested with PEP 
 
<400> 8 
Gly Ile Lys Lys Lys Thr Glu Arg Glu Asp Leu Ile Ala Tyr Leu Lys  
1               5                   10                  15       
Lys Ala Thr Asn Glu  
            20       
 
<210> 9 
<211> 521 
<212> PRT 
<213> Artificial Sequence 
 
<220>  



<223> BC2G075 Aspergillus carbonarius proline-specific endoprotease 
      (PEP) with A. niger pectinemethylesterase signal sequence and 
      A.niger PEP prosequence 
 
<400> 9 
Met Val Lys Ser Ile Leu Ala Ser Val Phe Phe Ala Ala Thr Ala Leu  
1               5                   10                  15       
Ala Ala Arg Pro Arg Leu Val Pro Lys Pro Val Ser Arg Pro Ala Ser  
            20                  25                  30           
Ser Thr Ser Ala Ala Thr Thr Gly Glu Ala Tyr Phe Glu Gln Leu Val  
        35                  40                  45               
Asp His His Asn Pro Glu Lys Gly Thr Phe Ser Gln Arg Tyr Trp Trp  
    50                  55                  60                   
Ser Thr Glu Tyr Trp Gly Gly Pro Gly Ser Pro Val Val Leu Phe Thr  
65                  70                  75                  80   
Pro Gly Glu Val Ser Ala Asp Gly Tyr Glu Gly Tyr Leu Thr Asn Asp  
                85                  90                  95       
Thr Leu Thr Gly Val Tyr Ala Gln Glu Ile Gln Gly Ala Val Val Leu  
            100                 105                 110          
Ile Glu His Arg Tyr Trp Gly Asp Ser Ser Pro Tyr Glu Val Leu Asn  
        115                 120                 125              
Ala Glu Thr Leu Gln Tyr Leu Thr Leu Asp Gln Ala Val Leu Asp Met  
    130                 135                 140                  
Thr Tyr Phe Ala Glu Thr Val Lys Phe Gln Phe Asp Asn Ser Thr Arg  
145                 150                 155                 160  
Ser Asn Ala Gln Asn Ala Pro Trp Val Met Val Gly Gly Ser Tyr Ser  
                165                 170                 175      
Gly Ala Leu Thr Ala Trp Val Glu Ser Val Ala Pro Gly Thr Phe Trp  
            180                 185                 190          
Ala Tyr His Ala Thr Ser Ala Pro Val Glu Ala Ile Tyr Asp Phe Trp  
        195                 200                 205              
Gln Tyr Phe Tyr Pro Ile Ser Gln Gly Met Ala Gln Asn Cys Ser Lys  
    210                 215                 220                  
Asp Val Ser Arg Val Ala Glu His Val Asp Lys Val Gly Lys Ser Gly  
225                 230                 235                 240  
Thr Ala Glu Glu Gln Gln Lys Leu Lys Glu Leu Phe Gly Leu Gly Ala  
                245                 250                 255      
Leu Glu His Tyr Asp Asp Phe Ala Ala Val Leu Pro Asn Gly Pro Tyr  
            260                 265                 270          
Leu Trp Gln Asp Asn Asp Phe Ala Thr Gly Tyr Ser Glu Phe Phe Gln  
        275                 280                 285              
Phe Cys Asp Ala Val Glu Gly Val Glu Ala Gly Ala Ala Val Thr Pro  
    290                 295                 300                  
Gly Pro Glu Gly Val Gly Leu Glu Lys Ala Leu Ala Asn Tyr Ala Tyr  
305                 310                 315                 320  
Trp Phe Asn Ser Thr Leu Leu Pro Asn Tyr Cys Ala Ser Tyr Gly Tyr  
                325                 330                 335      
Trp Ser Asp Glu Trp Ser Val Ala Cys Phe Asp Ser Tyr Asn Ala Ser  
            340                 345                 350          
Ser Pro Leu Phe Thr Asp Thr Ser Val Asp Asn Ala Val Asp Arg Gln  
        355                 360                 365              
Trp Glu Trp Phe Leu Cys Asn Glu Pro Phe Phe Trp Trp Gln Asp Gly  
    370                 375                 380                  
Ala Pro Glu Asp Val Thr Thr Ile Val Pro Arg Leu Val Asn Ala Glu  
385                 390                 395                 400  
Tyr Trp Gln Arg Gln Cys Ser Leu Tyr Phe Pro Glu Thr Asn Gly Tyr  
                405                 410                 415      
Thr Phe Gly Ser Ala Lys Asn Lys Thr Ala Ala Thr Val Asn Asp Trp  
            420                 425                 430          
Thr Gly Gly Trp Phe Glu Thr Arg Asn Thr Thr Arg Leu Ile Trp Thr  
        435                 440                 445              
Asn Gly Gln Tyr Asp Pro Trp Arg Asp Ser Gly Val Ser Ser Thr Phe  
    450                 455                 460                  
Arg Pro Gly Gly Gln Leu Val Ser Thr Ala Asn Glu Pro Val Gln Ile  



465                 470                 475                 480  
Ile Pro Gly Gly Phe His Cys Ser Asp Leu Tyr Met Ala Asp Tyr Tyr  
                485                 490                 495      
Ala Asn Ala Gly Val Arg Lys Val Val Asp Asn Glu Val Ala Gln Ile  
            500                 505                 510          
Lys Lys Trp Val Ala Glu Tyr Tyr Ala  
        515                 520      
 
<210> 10 
<211> 521 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> BC2G077 Aspergillus_flavus proline-specific endoprotease (PEP) 
      with A. niger pectinemethylesterase signal sequence and A.niger 
      PEP prosequence 
 
<400> 10 
Met Val Lys Ser Ile Leu Ala Ser Val Phe Phe Ala Ala Thr Ala Leu  
1               5                   10                  15       
Ala Ala Arg Pro Arg Leu Val Pro Lys Pro Val Ser Arg Pro Ala Ser  
            20                  25                  30           
Ser Lys Ser Ala Ala Thr Thr Gly Glu Ala Tyr Phe Glu Gln Leu Leu  
        35                  40                  45               
Asp His His Asp Ser Ser Lys Gly Thr Phe Ser Gln Arg Tyr Trp Trp  
    50                  55                  60                   
Ser Thr Glu Tyr Trp Gly Gly Pro Gly Ser Pro Val Val Leu Phe Thr  
65                  70                  75                  80   
Pro Gly Glu Ala Ser Ala Asp Gly Tyr Glu Gly Tyr Leu Thr Asn Asn  
                85                  90                  95       
Thr Leu Thr Gly Leu Tyr Ala Gln Glu Ile Gln Gly Ala Val Ile Leu  
            100                 105                 110          
Ile Glu His Arg Tyr Trp Gly Asp Ser Ser Pro Tyr Glu Glu Leu Thr  
        115                 120                 125              
Ala Glu Thr Leu Gln Tyr Leu Thr Leu Glu Gln Ser Ile Leu Asp Leu  
    130                 135                 140                  
Thr His Phe Ala Glu Thr Val Gln Leu Glu Phe Asp Thr Ser Asn Ser  
145                 150                 155                 160  
Ser Asn Ala Pro Lys Ala Pro Trp Val Leu Val Gly Gly Ser Tyr Ser  
                165                 170                 175      
Gly Ala Leu Ala Ala Trp Thr Ala Ala Val Ala Pro Gly Thr Phe Trp  
            180                 185                 190          
Ala Tyr His Ala Thr Ser Ala Pro Val Gln Ala Ile Asp Asp Phe Trp  
        195                 200                 205              
Gln Tyr Phe Asp Pro Ile Arg His Gly Met Ala Pro Asn Cys Ser Arg  
    210                 215                 220                  
Asp Val Ser Leu Val Ala Asn His Ile Asp Thr Val Gly Lys Asn Gly  
225                 230                 235                 240  
Ser Ala Ala Asp Gln Leu Ala Leu Lys Glu Leu Phe Gly Leu Glu Ala  
                245                 250                 255      
Leu Glu His Tyr Asp Asp Phe Ala Ala Ala Leu Pro Thr Gly Pro Tyr  
            260                 265                 270          
Leu Trp Gln Ser Asn Thr Phe Val Thr Gly Tyr Ser Asn Phe Phe Ala  
        275                 280                 285              
Phe Cys Asp Ala Val Glu Asn Val Glu Ala Gly Ala Ala Val Val Pro  
    290                 295                 300                  
Gly Pro Glu Gly Val Gly Leu Gln Lys Ala Leu Thr Gly Tyr Ala Asn  
305                 310                 315                 320  
Trp Phe Asn Ser Thr Ile Ile Pro Gly Tyr Cys Ala Ser Tyr Gly Tyr  
                325                 330                 335      
Trp Thr Asp Asn Arg Thr Val Ala Cys Phe Asp Thr His Asn Pro Ser  
            340                 345                 350          
Ser Ala Ile Phe Thr Asp Thr Ser Val Asp Asn Ala Val Asp Arg Gln  



        355                 360                 365              
Trp Gln Trp Phe Leu Cys Asn Glu Pro Phe Phe Trp Trp Gln Asp Gly  
    370                 375                 380                  
Ala Pro Glu Gly Val Pro Thr Ile Val Pro Arg Thr Ile Asn Ala Glu  
385                 390                 395                 400  
Tyr Trp Gln Arg Gln Cys Ser Leu Tyr Phe Pro Glu Val Asn Gly Tyr  
                405                 410                 415      
Thr Tyr Gly Ser Ala Lys Gly Lys Thr Ala Ala Thr Val Asn Thr Trp  
            420                 425                 430          
Thr Gly Gly Trp Ser Asp Ser Lys Asn Thr Ser Arg Leu Leu Trp Val  
        435                 440                 445              
Asn Gly Gln Tyr Asp Pro Trp Arg Asp Ser Gly Val Ser Ser Thr His  
    450                 455                 460                  
Arg Pro Gly Gly Pro Leu Thr Ser Thr Ala Asp Glu Pro Val Gln Val  
465                 470                 475                 480  
Ile Pro Gly Gly Phe His Cys Ser Asp Leu Tyr Leu Lys Asp Tyr Phe  
                485                 490                 495      
Ala Asn Ala Gly Val Lys Gln Val Val Asp Asn Ala Val Ala Gln Ile  
            500                 505                 510          
Lys Ser Trp Val Ala Glu Tyr Tyr Lys  
        515                 520      
 
<210> 11 
<211> 521 
<212> PRT 
<213> Artificial Sequence 
 
<220>  
<223> BC2G076 Aspergillus_aculeatus proline-specific endoprotease (PEP) 
      with A. niger pectinemethylesterase signal sequence and A.niger 
      PEP prosequence 
 
<400> 11 
Met Val Lys Ser Ile Leu Ala Ser Val Phe Phe Ala Ala Thr Ala Leu  
1               5                   10                  15       
Ala Ala Arg Pro Arg Leu Val Pro Lys Pro Val Ser Arg Pro Ala Ser  
            20                  25                  30           
Ser Lys Ser Ala Ala Thr Thr Gly Glu Ala Tyr Phe Glu Gln Leu Ile  
        35                  40                  45               
Asp His Ser Asp Pro Ser Lys Gly Thr Phe Ser Gln Arg Tyr Trp Tyr  
    50                  55                  60                   
Ser Ala Gln Tyr Trp Gly Gly Pro Gly Ser Pro Val Val Leu Phe Thr  
65                  70                  75                  80   
Pro Gly Glu Val Ser Ala Asp Gly Tyr Gln Gly Tyr Leu Thr Asn Ala  
                85                  90                  95       
Thr Leu Thr Gly Val Tyr Ala Gln Gln Leu Gln Gly Ala Val Val Leu  
            100                 105                 110          
Val Glu His Arg Tyr Trp Gly Gly Ser Ser Pro Tyr Thr Asn Leu Thr  
        115                 120                 125              
Ala Glu Thr Leu Gln Tyr Leu Thr Leu Glu Gln Ser Val Leu Asp Leu  
    130                 135                 140                  
Thr Tyr Phe Ala Glu Asn Val Lys Leu Gly Phe Asp Asn Ser Thr Ser  
145                 150                 155                 160  
Ser Asn Ala Pro His Val Pro Trp Val Leu Val Gly Gly Ser Tyr Ser  
                165                 170                 175      
Gly Ala Leu Thr Ala Trp Thr Glu His Leu Ala Pro Gly Thr Phe Trp  
            180                 185                 190          
Ala Tyr His Ala Thr Ser Ala Pro Val Glu Ser Ile Tyr Asp Phe Trp  
        195                 200                 205              
Gln Tyr Phe Arg Pro Ile Gln Asp Gly Met Ala Lys Asn Cys Ser Lys  
    210                 215                 220                  
Asp Val Ser Leu Val Ala Glu His Val Asp Lys Ile Gly Lys Thr Gly  
225                 230                 235                 240  
Thr Lys Ala Gln Gln Thr Glu Leu Lys Lys Leu Phe Gly Leu Glu Ala  



                245                 250                 255      
Leu Glu His Phe Asp Asp Phe Ala Ala Val Leu Pro Ile Gly Pro Tyr  
            260                 265                 270          
Leu Trp Gln Asp Asn Thr Phe Ala Thr Gly Tyr Ser Asp Phe Phe Ala  
        275                 280                 285              
Phe Cys Asp Ala Val Glu Asn Val Glu Ala Gly Ala Ala Val Thr Pro  
    290                 295                 300                  
Gly Ala Glu Gly Val Gly Leu Glu Lys Ala Leu Thr Gly Tyr Ala Asn  
305                 310                 315                 320  
Trp Phe Lys Asn Glu Ile Phe Pro Gly Tyr Cys Ala Ser Tyr Gly Tyr  
                325                 330                 335      
Trp Ser Asp Glu Tyr Ser Val Ala Cys Tyr Asp Thr Tyr Asn Thr Thr  
            340                 345                 350          
Ser Pro Leu Phe Thr Asp Thr Ser Val Asp Asn Ala Val Asp Arg Gln  
        355                 360                 365              
Trp Gln Trp Phe Leu Cys Asn Glu Pro Phe Phe Trp Trp Gln Asp Gly  
    370                 375                 380                  
Ala Pro Ser Ser Glu Thr Thr Ile Val Pro Arg Leu Val Ser Ala Asp  
385                 390                 395                 400  
Tyr Trp Gln Arg Gln Cys Ala Leu Tyr Phe Pro Glu Val Asn Gly Tyr  
                405                 410                 415      
Thr Tyr Gly Ser Ala Lys Gly Lys Ser Ala Asn Thr Phe Asn Ala Trp  
            420                 425                 430          
Thr Asp Gly Trp Phe Met Asn Gly Asn Ser Thr Arg Leu Ile Trp Thr  
        435                 440                 445              
Asn Gly Gln Tyr Asp Pro Trp Arg Asp Ala Thr Val Ser Ser Thr Phe  
    450                 455                 460                  
Arg Pro Gly Gly Pro Leu Ala Ser Thr Pro Ser Glu Pro Val Gln Ile  
465                 470                 475                 480  
Ile Pro Gly Gly Phe His Cys Ser Asp Leu Tyr Ile Ser Asp Ser Val  
                485                 490                 495      
Val Asn Ala Gly Val Lys Lys Val Val Asp Asn Glu Val Ala Gln Ile  
            500                 505                 510          
Lys Ala Trp Val Ala Glu Phe Tyr Ala  
        515                 520      
 
<210> 12 
<211> 526 
<212> PRT 
<213> Rasamsonia emersonii 
 
 
<400> 12 
Met Pro Ser Leu Ser Ser Leu Val Ala Leu Thr Ala Ser Leu Val Ser  
1               5                   10                  15       
Leu Ala Ala Ala Ala Ala Pro Arg Leu Pro Leu Pro Pro Arg Pro Pro  
            20                  25                  30           
Leu Pro Pro Arg Asp Pro Leu His Gly Pro Thr Asn Ala Ser Ala Thr  
        35                  40                  45               
Phe Gln Gln Leu Ile Asp His Asn His Pro Glu Leu Gly Thr Phe Ser  
    50                  55                  60                   
Gln Arg Tyr Trp Trp Asn Asp Glu Phe Trp Lys Gly Pro Gly Ser Pro  
65                  70                  75                  80   
Val Val Leu Phe Thr Pro Gly Glu Glu Asp Ala Ser Gly Tyr Val Gly  
                85                  90                  95       
Tyr Leu Lys Asn Thr Thr Ile Thr Gly Leu Ile Ala Gln Thr Ile Gly  
            100                 105                 110          
Gly Ala Val Ile Val Leu Glu His Arg Tyr Trp Gly Gln Ser Ser Pro  
        115                 120                 125              
Tyr Asp Ser Leu Thr Thr Lys Asn Leu Gln Tyr Leu Thr Leu Lys Gln  
    130                 135                 140                  
Ser Ile Ala Asp Leu Thr Tyr Phe Ala Lys Thr Val Lys Leu Pro Phe  
145                 150                 155                 160  
Asp Arg Asn Gly Ser Ser Asn Ala Asp Lys Ala Pro Trp Val Leu Ser  



                165                 170                 175      
Gly Gly Ser Tyr Ser Gly Ala Leu Ser Ala Trp Thr Ala Ser Thr Ser  
            180                 185                 190          
Pro Gly Thr Phe Trp Ala Tyr His Ala Ser Ser Ala Pro Val Glu Ala  
        195                 200                 205              
Ile Tyr Asp Tyr Trp Gln Tyr Phe Ala Pro Val Gln Asp Gly Leu Pro  
    210                 215                 220                  
Ala Asn Cys Ser Lys Asp Leu Ser Arg Val Val Asp Tyr Ile Asp Ser  
225                 230                 235                 240  
Val Leu Gln Ser Gly Asn Ala Thr Ala Lys Gln Gln Leu Lys Asp Leu  
                245                 250                 255      
Phe Gly Leu Gly Ala Leu Glu His Asp Asp Asp Phe Ala Ser Ala Leu  
            260                 265                 270          
Glu Asn Gly Pro Trp Leu Trp Gln Ser Asn Ser Phe Tyr Asp Pro Tyr  
        275                 280                 285              
Pro Pro Val Tyr Glu Phe Cys Asp Tyr Val Glu Asn Ala Tyr Ala Ser  
    290                 295                 300                  
Pro Pro Val Ala Ala Gly Pro Asp Gly Val Gly Leu Glu Lys Ala Leu  
305                 310                 315                 320  
Ser Gly Tyr Ala Thr Trp Trp Asn Lys Val Phe Phe Pro Gly Tyr Cys  
                325                 330                 335      
Ala Thr Tyr Gly Tyr Trp Ser Ser Asn Asp Ser Ile Ala Cys Phe Asp  
            340                 345                 350          
Thr Tyr Asn Gln Ser Ser Pro Met Phe Thr Asp Leu Ser Val Ser Asn  
        355                 360                 365              
Thr Ile Asn Arg Gln Trp Asn Trp Phe Leu Cys Asn Glu Pro Phe Phe  
    370                 375                 380                  
Tyr Trp Gln Asp Gly Ala Pro Lys Asn Val Pro Ser Ile Val Ser Arg  
385                 390                 395                 400  
Leu Val Thr Ala Glu Tyr Trp Gln Arg Gln Cys Pro Leu Phe Phe Pro  
                405                 410                 415      
Glu Glu Asp Gly Tyr Thr Tyr Gly Ser Ala Lys Gly Lys Thr Ala Ala  
            420                 425                 430          
Asp Val Asn Ala Trp Thr Lys Gly Trp Phe Leu Thr Asn Thr Thr Arg  
        435                 440                 445              
Leu Ile Trp Thr Asn Gly Glu Leu Asp Pro Trp Arg Ser Ala Gly Val  
    450                 455                 460                  
Ser Ser Lys Phe Arg Pro Gly Gly Pro Leu Gln Ser Thr Pro Gln Ala  
465                 470                 475                 480  
Pro Leu Gln Leu Ile Pro Glu Gly Val His Cys Tyr Asp Leu Ile Leu  
                485                 490                 495      
Lys Asn Ala Glu Ala Asn Ala Gly Val Gln Arg Val Val Thr Asn Glu  
            500                 505                 510          
Val Ala Gln Ile Lys Ala Trp Val Asn Glu Tyr Tyr Arg Lys  
        515                 520                 525      
 
<210> 13 
<211> 1565 
<212> DNA 
<213> Artificial Sequence 
 
<220>  
<221> source 
<222> 1..1565 
<223> /organism="Artificial Sequence" 
      /note="BC2G075_Aspergillus_carbonarius proline-specific 
      endoprotease (PEP) with A. niger pectinemethylesterase signal 
      sequence and A.niger PEP prosequence " 
      /mol_type="unassigned DNA" 
 
<400> 13 
atggtcaagt ccatcctggc ctccgtcttc ttcgctgcca ctgctcttgc tgctcgtcct      60 
 
cgcttagtgc ccaagcccgt gtctcgcccc gcctccagca cttctgccgc caccaccggt     120 



 
gaggcctact tcgagcagct ggttgaccac cacaaccccg agaagggcac cttctcccag     180 
 
cgctactggt ggagcactga gtactggggt ggtcccggct cccccgtcgt cctcttcacc     240 
 
cccggtgaag tctctgccga tggctacgag ggctacctga ccaacgacac cctgaccggt     300 
 
gtctacgctc aggagatcca gggtgctgtt gtgttgattg agcaccgtta ctggggcgac     360 
 
agcagcccct acgaggtcct caacgccgag actctccagt acctgaccct cgaccaggct     420 
 
gtccttgaca tgacctactt cgctgagact gtcaagttcc agttcgacaa ctcgacccgc     480 
 
agcaacgccc agaacgctcc ttgggtgatg gtcggtggaa gctactctgg tgctctcacc     540 
 
gcctgggttg agtccgtcgc tcctggaacc ttctgggcct accacgccac ctcggctcct     600 
 
gttgaggcca tctacgactt ctggcagtac ttctacccca tctcccaggg tatggcccag     660 
 
aactgctcca aggatgtctc ccgtgttgct gagcacgttg acaaggtcgg caagtctggc     720 
 
actgctgagg agcagcagaa gctcaaggaa ctcttcggtc ttggtgctct tgagcactac     780 
 
gatgacttcg ctgctgtcct ccccaacggc ccctacctct ggcaggacaa cgacttcgcc     840 
 
actggatact ccgagttctt ccagttctgc gatgccgtcg agggtgtgga agccggtgct     900 
 
gctgtgaccc ccggccccga gggtgttggt cttgagaagg ctctggccaa ctacgcctac     960 
 
tggttcaact cgactctcct tcccaactac tgcgcttcct acggctactg gtcggatgag    1020 
 
tggtccgttg cctgcttcga ctcctacaac gcctcctctc ctctgttcac cgacacctcc    1080 
 
gttgacaacg ccgttgaccg tcagtgggaa tggttcctct gcaacgaacc tttcttctgg    1140 
 
tggcaggatg gtgctcccga ggatgtcacc accattgtgc ctcgtctggt caacgcggaa    1200 
 
tactggcagc gtcagtgctc tctgtacttc cccgaaacca acggctacac cttcggttcc    1260 
 
gccaagaaca agactgctgc caccgtcaac gactggactg gtggctggtt cgaaacccgc    1320 
 
aacaccaccc gtctcatctg gaccaacggc cagtacgacc cctggcgcga cagcggtgtc    1380 
 
tcttccacct tccgtcctgg tggccagctc gtcagcactg ccaacgagcc tgtccagatc    1440 
 
atccccggtg gtttccactg ctcggatctg tacatggccg actactacgc caacgccggt    1500 
 
gtccgcaagg tcgtcgacaa cgaggttgct cagatcaaga agtgggttgc tgagtactac    1560 
 
gccta                                                                1565 
 
 
<210> 14 
<211> 1565 
<212> DNA 
<213> Artificial Sequence 
 
<220>  
<221> source 
<222> 1..1565 
<223> /organism="Artificial Sequence" 
      /note="A.flavus proline-specific endoprotease (PEP) with A. niger 
      pectinemethylesterase signal sequence and A.niger PEP prosequence 
      " 



      /mol_type="unassigned DNA" 
 
<400> 14 
atggtcaagt ccatcctggc ctccgtcttc ttcgccgcca ctgctctggc tgctcgcccc      60 
 
cgcttggttc ccaagcccgt ctctcgtccc gccagcagca agtcggctgc caccaccggt     120 
 
gaagcctact tcgagcagct ccttgaccac cacgactctt ccaagggcac cttctcccag     180 
 
cgttactggt ggagcactga gtactggggt ggtcctggaa gccctgttgt cctcttcact     240 
 
cccggtgagg cctccgccga tggctacgag ggatacctga ccaacaacac cctgaccggt     300 
 
ctgtacgctc aggagatcca gggtgccgtc atcttgattg agcaccgtta ctggggcgat     360 
 
tcttctccct acgaggagct gaccgctgaa accctccagt acctcaccct ggagcagtcc     420 
 
attttggatc tgacccactt cgctgagact gtccagcttg agttcgacac cagcaactcc     480 
 
tccaacgccc ccaaggcccc ctgggttctc gtcggtggaa gctactctgg tgctcttgct     540 
 
gcctggactg ctgctgttgc tcctggaacc ttctgggcct accacgccac ctcggctcct     600 
 
gtgcaggcca ttgatgactt ctggcagtac ttcgacccca tccgtcacgg aatggctccc     660 
 
aactgctctc gtgatgtctc cctcgtcgcc aaccacatcg acaccgtcgg caagaacggc     720 
 
tctgctgccg accagcttgc tctgaaggag ctgttcggtc ttgaggctct cgaacactac     780 
 
gatgacttcg ctgctgccct tcccactggt ccctacctct ggcagtccaa caccttcgtc     840 
 
accggctact ccaacttctt cgctttctgc gatgccgttg agaacgtcga ggctggtgct     900 
 
gctgtggtgc ctggccccga gggtgttggt ctgcagaagg ccttgactgg ctacgccaac     960 
 
tggttcaact cgaccatcat ccctggctac tgcgcttcct acggctactg gactgacaac    1020 
 
cgcaccgttg cttgcttcga cacccacaac cccagctctg ccatcttcac cgacacctcc    1080 
 
gtcgataacg ccgtcgaccg ccagtggcag tggttcctct gcaacgagcc cttcttctgg    1140 
 
tggcaggatg gtgctcctga gggtgttcct accattgtgc ctcgcaccat caacgccgaa    1200 
 
tactggcagc gccagtgctc tctctacttc cccgaagtca acggctacac ctacggctcc    1260 
 
gccaagggca agactgctgc cactgtcaac acctggactg gtggctggtc cgacagcaag    1320 
 
aacaccagcc gtctcctctg ggtgaacggc cagtacgacc cctggcgtga ctccggtgtc    1380 
 
tcctccaccc accgccctgg tggtcctctg accagcactg ccgatgagcc cgtgcaggtc    1440 
 
atccccggtg gtttccactg ctcggacctc tacctcaagg actacttcgc caacgccggt    1500 
 
gtcaagcagg tcgtcgacaa cgccgttgct cagatcaagt cctgggttgc tgaatactac    1560 
 
aaata                                                                1565 
 
 
<210> 15 
<211> 1565 
<212> DNA 
<213> Artificial Sequence 
 
<220>  



<221> source 
<222> 1..1565 
<223> /organism="Artificial Sequence" 
      /note="BC2G076_ Aspergillus_aculeatus proline-specific 
      endoprotease (PEP) with A. niger pectinemethylesterase signal 
      sequence and A.niger PEP prosequence " 
      /mol_type="unassigned DNA" 
 
<400> 15 
atggtcaagt ccattcttgc ctccgtcttc ttcgctgcca ctgctcttgc tgctcgtccc      60 
 
cgtctcgtcc ccaagcccgt ctcccgcccc gccagcagca agtctgctgc caccaccggt     120 
 
gaagcctact tcgagcagct gatcgaccac tccgacccct ccaagggtac tttctcccag     180 
 
cgctactggt actctgctca gtactggggt ggtcctggca gccctgtcgt cctcttcact     240 
 
cctggtgaag tgtctgccga tggctaccag ggctacctca ccaacgccac cctgaccggt     300 
 
gtctacgctc agcagctcca gggtgccgtt gtcctcgtcg agcaccgcta ctggggcggc     360 
 
agctctccct acaccaactt gactgctgag actctccagt acttgacttt ggagcagagc     420 
 
gtgcttgacc tgacctactt cgctgagaac gtcaagctcg gtttcgacaa ctcgacctcc     480 
 
tccaacgctc ctcacgtccc ctgggtgctg gtcggtggaa gctactctgg tgctctgacc     540 
 
gcctggaccg aacacctggc tcctggcacc ttctgggcct accacgccac ctcggctccc     600 
 
gtggagagca tctacgactt ctggcagtac ttccgtccca tccaggatgg catggccaag     660 
 
aactgctcca aggatgtctc gctagttgct gaacacgttg acaagatcgg caagaccggc     720 
 
accaaggccc agcagaccga gctgaagaag ctcttcggtc tggaagccct tgaacacttc     780 
 
gatgacttcg ctgctgtcct tcccattggt ccctacctct ggcaggacaa caccttcgcc     840 
 
actggatact ccgacttctt cgccttctgt gatgccgttg agaacgttga ggctggtgct     900 
 
gctgtcaccc ccggtgctga gggtgttggt cttgagaagg ccctcaccgg atacgccaac     960 
 
tggttcaaga acgagatctt ccccggatac tgcgcttcct acggctactg gtcagatgag    1020 
 
tactctgttg cctgctacga cacctacaac accacttctc ccctcttcac cgacacctcc    1080 
 
gtcgacaacg ccgttgaccg ccagtggcag tggttcctgt gcaacgagcc cttcttctgg    1140 
 
tggcaggatg gtgctccctc ctccgagact accattgtgc ctcgtctcgt ctctgccgac    1200 
 
tactggcagc gccagtgcgc tctctacttc cccgaggtca acggatacac ctacggctct    1260 
 
gccaagggca agtccgccaa cactttcaac gcctggactg atggctggtt catgaatggc    1320 
 
aacagcaccc gtctgatctg gaccaacggc cagtacgacc cttggcgtga tgccaccgtc    1380 
 
tcctccacct tccgccccgg tggtcctctg gccagcactc cttccgagcc tgtgcagatc    1440 
 
atccccggtg gattccactg ctcggatctc tacatctccg actccgtcgt caacgccggt    1500 
 
gtcaagaagg ttgttgacaa cgaggttgct cagatcaagg cctgggttgc tgagttctat    1560 
 
gcata                                                                1565 
 
 



<210> 16 
<211> 1580 
<212> DNA 
<213> Rasamsonia emersonii 
 
<220>  
<221> source 
<222> 1..1580 
<223> /organism="Rasamsonia emersonii" 
      /mol_type="unassigned DNA" 
 
<400> 16 
atgccctccc tctcctccct cgttgccttg actgcttctc ttgtctctct ggctgctgcc      60 
 
gctgctcctc gtctccctct tcctcctcgc cctcccttgc ctccccgtga ccccttgcac     120 
 
ggacctacca acgcctccgc cactttccag cagctcatcg accacaacca ccccgagctt     180 
 
ggcaccttct cccagcgcta ctggtggaat gatgagttct ggaagggtcc cggctctccc     240 
 
gttgtccttt tcacccccgg tgaagaagat gccagcggtt acgtgggcta cctgaagaac     300 
 
accaccatca ccggtctgat cgctcagacc atcggtggtg ccgtcatcgt cctcgaacac     360 
 
cgctactggg gccagtcctc cccctacgac tctctgacca ccaagaacct gcagtacctg     420 
 
accctcaagc agtccattgc cgacctcacc tacttcgcca agaccgtcaa gctccccttc     480 
 
gaccgcaacg gcagctccaa cgccgacaag gctccctggg ttctcagcgg tggaagctac     540 
 
tctggtgctc tctccgcctg gactgccagc acctcccccg gtactttctg ggcctaccac     600 
 
gccagctctg ctcctgttga ggccatctac gattactggc agtacttcgc tcccgtgcag     660 
 
gatggattgc ctgccaactg ctcgaaggac ctctcccgtg tcgtcgacta catcgactcc     720 
 
gttctccagt ccggcaacgc cactgccaag caacagctca aggacctttt cggtctgggt     780 
 
gctctggagc acgacgatga cttcgcctcc gctcttgaga acggcccttg gctctggcag     840 
 
tcgaactcgt tctacgaccc ctaccctcct gtctacgagt tctgcgacta cgttgagaac     900 
 
gcctacgcca gccctcccgt tgctgctggt cccgatggtg ttggtctgga gaaggctctg     960 
 
tctggctacg ccacctggtg gaacaaggtc ttcttccccg gctactgcgc tacctacggc    1020 
 
tactggtcct ccaacgactc cattgcctgc ttcgacacct acaaccagtc gtcgcccatg    1080 
 
ttcaccgacc tttccgtctc caacactatc aaccgccagt ggaactggtt cctctgcaac    1140 
 
gagcccttct tctactggca ggatggtgct cccaagaacg tccccagcat tgtctctcgt    1200 
 
ctggtcactg ctgagtactg gcagcgccag tgccccttgt tcttccctga agaggatggc    1260 
 
tacacctacg gaagcgccaa gggcaagact gctgccgatg tcaacgcctg gaccaagggc    1320 
 
tggttcttga ctaacaccac ccgtctgatc tggaccaacg gcgagcttga cccctggcgc    1380 
 
tctgctggtg tcagcagcaa gttccgtccc ggtggtcccc tccagtccac tccccaggct    1440 
 
cctctgcagc tcattcccga gggtgtccac tgctacgatc tgatcctcaa gaacgccgag    1500 
 
gccaacgccg gtgtgcagcg tgttgtcacc aacgaggttg ctcagatcaa ggcctgggtg    1560 
 



aacgaatact accgtaagta                                                1580 
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