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<210>  1

<211>  416

<212>  PRT

<213>  Lachancea kluyveri

<400>  1

Met Ser Ala Val Thr Val Thr Gly Ser Asp Pro Lys Asn Arg Gly Ser 

1               5                   10                  15      

Ser Ser Asn Thr Glu Gln Glu Val Pro Lys Val Ala Ile Asp Thr Asn 

            20                  25                  30          

Gly Asn Val Phe Ser Val Pro Asp Phe Thr Ile Lys Asp Ile Leu Gly 

        35                  40                  45              

Ala Ile Pro His Glu Cys Tyr Glu Arg Arg Leu Ala Thr Ser Leu Tyr 

    50                  55                  60                  



2

Tyr Val Phe Arg Asp Ile Phe Cys Met Leu Thr Thr Gly Tyr Leu Thr 

65                  70                  75                  80  

His Lys Ile Leu Tyr Pro Leu Leu Ile Ser Tyr Thr Ser Asn Ser Ile 

                85                  90                  95      

Ile Lys Phe Thr Phe Trp Ala Leu Tyr Thr Tyr Val Gln Gly Leu Phe 

            100                 105                 110         

Gly Thr Gly Ile Trp Val Leu Ala His Glu Cys Gly His Gln Ala Phe 

        115                 120                 125             

Ser Asp Tyr Gly Ile Val Asn Asp Phe Val Gly Trp Thr Leu His Ser 

    130                 135                 140                 

Tyr Leu Met Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Gly Lys His 

145                 150                 155                 160 

His Lys Ala Thr Gly His Met Thr Arg Asp Met Val Phe Val Pro Ala 

                165                 170                 175     

Thr Lys Glu Glu Phe Lys Lys Ser Arg Asn Phe Phe Gly Asn Leu Ala 

            180                 185                 190         

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

        195                 200                 205             

Gln Gln Leu Gly Gly Trp Ile Ala Tyr Leu Phe Val Asn Val Thr Gly 

    210                 215                 220                 

Gln Pro Tyr Pro Asp Val Pro Ser Trp Lys Trp Asn His Phe Trp Leu 

225                 230                 235                 240 

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

                245                 250                 255     
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Asp Leu Gly Ile Leu Thr Gln Gly Ile Val Leu Thr Leu Trp Tyr Lys 

            260                 265                 270         

Lys Phe Gly Gly Trp Ser Leu Phe Ile Asn Trp Phe Val Pro Tyr Ile 

        275                 280                 285             

Trp Val Asn His Trp Leu Val Phe Ile Thr Phe Leu Gln His Thr Asp 

    290                 295                 300                 

Pro Thr Met Pro His Tyr Asn Ala Glu Glu Trp Thr Phe Ala Lys Gly 

305                 310                 315                 320 

Ala Ala Ala Thr Ile Asp Arg Lys Phe Gly Phe Ile Gly Pro His Ile 

                325                 330                 335     

Phe His Asp Ile Ile Glu Thr His Val Leu His His Tyr Cys Ser Arg 

            340                 345                 350         

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

        355                 360                 365             

Met Gly Lys His Tyr Arg Ser Ser Asp Glu Asn Met Trp Lys Ser Leu 

    370                 375                 380                 

Trp Lys Ser Phe Arg Ser Cys Gln Tyr Val Asp Gly Asp Asn Gly Val 

385                 390                 395                 400 

Leu Met Phe Arg Asn Ile Asn Asn Cys Gly Val Gly Ala Ala Glu Lys 

                405                 410                 415     

<210>  2

<211>  419

<212>  PRT

<213>  Yarrowia lipolytica

<400>  2

Met Asp Ser Thr Thr Gln Thr Asn Thr Gly Thr Gly Lys Val Ala Val 

1               5                   10                  15      
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Gln Pro Pro Thr Ala Phe Ile Lys Pro Ile Glu Lys Val Ser Glu Pro 

            20                  25                  30          

Val Tyr Asp Thr Phe Gly Asn Glu Phe Thr Pro Pro Asp Tyr Ser Ile 

        35                  40                  45              

Lys Asp Ile Leu Asp Ala Ile Pro Gln Glu Cys Tyr Lys Arg Ser Tyr 

    50                  55                  60                  

Val Lys Ser Tyr Ser Tyr Val Ala Arg Asp Cys Phe Phe Ile Ala Val 

65                  70                  75                  80  

Phe Ala Tyr Met Ala Tyr Ala Tyr Leu Pro Leu Ile Pro Ser Ala Ser 

                85                  90                  95      

Gly Arg Ala Val Ala Trp Ala Met Tyr Ser Ile Val Gln Gly Leu Phe 

            100                 105                 110         

Gly Thr Gly Leu Trp Val Leu Ala His Glu Cys Gly His Ser Ala Phe 

        115                 120                 125             

Ser Asp Ser Asn Thr Val Asn Asn Val Thr Gly Trp Val Leu His Ser 

    130                 135                 140                 

Ser Met Leu Val Pro Tyr Tyr Ala Trp Lys Leu Thr His Ser Met His 

145                 150                 155                 160 

His Lys Ser Thr Gly His Leu Thr Arg Asp Met Val Phe Val Pro Lys 

                165                 170                 175     

Asp Arg Lys Glu Phe Met Glu Asn Arg Gly Ala His Asp Trp Ser Glu 

            180                 185                 190         

Leu Ala Glu Asp Ala Pro Leu Met Thr Leu Tyr Gly Leu Ile Thr Gln 

        195                 200                 205             

Gln Val Phe Gly Trp Pro Leu Tyr Leu Leu Ser Asn Val Thr Gly Gln 
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    210                 215                 220                 

Lys Tyr Pro Lys Leu Asn Lys Trp Ala Val Asn His Phe Asn Pro Asn 

225                 230                 235                 240 

Ala Pro Leu Phe Glu Lys Lys Asp Trp Phe Asn Ile Trp Ile Ser Asn 

                245                 250                 255     

Val Gly Ile Gly Ile Thr Met Ser Val Ile Ala Tyr Ser Ile Asn Arg 

            260                 265                 270         

Trp Gly Leu Ala Ser Val Thr Leu Tyr Tyr Leu Ile Pro Tyr Leu Trp 

        275                 280                 285             

Val Asn His Trp Leu Val Ala Ile Thr Tyr Leu Gln His Thr Asp Pro 

    290                 295                 300                 

Thr Leu Pro His Tyr His Ala Asp Gln Trp Asn Phe Thr Arg Gly Ala 

305                 310                 315                 320 

Ala Ala Thr Ile Asp Arg Glu Phe Gly Phe Ile Gly Ser Phe Cys Phe 

                325                 330                 335     

His Asp Ile Ile Glu Thr His Val Leu His His Tyr Val Ser Arg Ile 

            340                 345                 350         

Pro Phe Tyr Asn Ala Arg Ile Ala Thr Glu Lys Ile Lys Lys Val Met 

        355                 360                 365             

Gly Lys His Tyr Arg His Asp Asp Thr Asn Phe Ile Lys Ser Leu Tyr 

    370                 375                 380                 

Thr Val Ala Arg Thr Cys Gln Phe Val Glu Gly Lys Glu Gly Ile Gln 

385                 390                 395                 400 

Met Phe Arg Asn Val Asn Gly Val Gly Val Ala Pro Asp Gly Leu Pro 

                405                 410                 415     
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Ser Lys Lys 

            

<210>  3

<211>  357

<212>  PRT

<213>  Acheta domesticus

<400>  3

Met Asp Leu Asn Glu Glu Ser Ala Pro Ser Gly Val Leu Phe Glu Glu 

1               5                   10                  15      

Asp Val Ala Glu Gln Glu Ala Lys Met Ala Asn Gly Gly Pro Lys Lys 

            20                  25                  30          

Gly Lys Lys Leu Glu Glu Pro Tyr Arg Leu Glu Ile Val Trp Phe Asn 

        35                  40                  45              

Val Leu Trp Phe Val Leu Leu His Ala Gly Ala Leu Tyr Gly Val Tyr 

    50                  55                  60                  

Leu Ile Phe Ala Ser Ala Lys Ile Tyr Thr Thr Leu Tyr Gly Phe Leu 

65                  70                  75                  80  

Leu Cys Glu Leu Ser Leu Leu Ser Ile Thr Ala Gly Val His Arg Leu 

                85                  90                  95      

Trp Ala His Arg Ala Tyr Lys Ala Lys Trp Pro Leu Arg Leu Thr Leu 

            100                 105                 110         

Met Val Leu Asn Leu Leu Ala Tyr Gln Asn Ser Ile Tyr Glu Trp Ala 

        115                 120                 125             

Arg Asp His Arg Val His His Lys Phe Ser Glu Thr Asn Ala Asp Pro 

    130                 135                 140                 

Val Asn Ala Lys Arg Gly Phe Phe Phe Ser His Val Gly Trp Leu Leu 

145                 150                 155                 160 
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Cys Arg Lys His Pro Glu Val Arg Ala Lys Gly Gly Arg Ile Asp Leu 

                165                 170                 175     

Ser Asp Leu Glu Arg Asp Pro Ile Val Met Phe Gln Lys Arg His Tyr 

            180                 185                 190         

Tyr Lys Leu Val Pro Phe Val Ser Phe Val Ile Pro Thr Leu Ile Pro 

        195                 200                 205             

Met Tyr Phe Trp Gly Glu Thr Leu Ser Asn Ser Trp Tyr Val Ser Thr 

    210                 215                 220                 

Met Phe Arg Tyr Cys Leu Ser Leu Asn Leu Thr Trp Leu Val Asn Ser 

225                 230                 235                 240 

Ala Ala His Met Trp Gly Asn Lys Pro Tyr Asp Lys Asn Ile Asn Pro 

                245                 250                 255     

Val Glu Asn Leu Ala Val Ala Ile Gly Ser Leu Gly Glu Gly Trp His 

            260                 265                 270         

Asn Phe His His Val Phe Pro Trp Asp Tyr Lys Thr Ser Glu Leu Gly 

        275                 280                 285             

Asn Tyr Ser Leu Asn Phe Thr Asn Ala Phe Ile Asp Leu Ala Val Leu 

    290                 295                 300                 

Leu Gly Leu Ala Tyr Asp Leu Lys Thr Val Pro Val Ser Met Ile Lys 

305                 310                 315                 320 

Thr Arg Val Gly Arg Thr Gly Asp Gly Ser His Asp Val Trp Gly Trp 

                325                 330                 335     

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

            340                 345                 350         
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Asn Arg Lys Thr Glu 

        355         

<210>  4

<211>  477

<212>  PRT

<213>  Fusarium moniliforme

<400>  4

Met Ala Ser Thr Ser Ala Leu Pro Lys Gln Asn Pro Ala Leu Arg Arg 

1               5                   10                  15      

Thr Val Thr Ser Thr Thr Val Thr Asp Ser Glu Ser Ala Ala Val Ser 

            20                  25                  30          

Pro Ser Asp Ser Pro Arg His Ser Ala Ser Ser Thr Ser Leu Ser Ser 

        35                  40                  45              

Met Ser Glu Val Asp Ile Ala Lys Pro Lys Ser Glu Tyr Gly Val Met 

    50                  55                  60                  

Leu Asp Thr Tyr Gly Asn Gln Phe Glu Val Pro Asp Phe Thr Ile Lys 

65                  70                  75                  80  

Asp Ile Tyr Asn Ala Ile Pro Lys His Cys Phe Lys Arg Ser Ala Leu 

                85                  90                  95      

Lys Gly Tyr Gly Tyr Ile Leu Arg Asp Ile Val Leu Leu Thr Thr Thr 

            100                 105                 110         

Phe Ser Ile Trp Tyr Asn Phe Val Thr Pro Glu Tyr Ile Pro Ser Thr 

        115                 120                 125             

Pro Ala Arg Ala Gly Leu Trp Ala Val Tyr Thr Val Leu Gln Gly Leu 

    130                 135                 140                 

Phe Gly Thr Gly Leu Trp Val Ile Ala His Glu Cys Gly His Gly Ala 

145                 150                 155                 160 
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Phe Ser Asp Ser Arg Ile Ile Asn Asp Ile Thr Gly Trp Val Leu His 

                165                 170                 175     

Ser Ser Leu Leu Val Pro Tyr Phe Ser Trp Gln Ile Ser His Arg Lys 

            180                 185                 190         

His His Lys Ala Thr Gly Asn Met Glu Arg Asp Met Val Phe Val Pro 

        195                 200                 205             

Arg Thr Arg Glu Gln Gln Ala Thr Arg Leu Gly Lys Met Thr His Glu 

    210                 215                 220                 

Leu Ala His Leu Thr Glu Glu Thr Pro Ala Phe Thr Leu Leu Met Leu 

225                 230                 235                 240 

Val Leu Gln Gln Leu Val Gly Trp Pro Asn Tyr Leu Ile Thr Asn Val 

                245                 250                 255     

Thr Gly His Asn Tyr His Glu Arg Gln Arg Glu Gly Arg Gly Lys Gly 

            260                 265                 270         

Lys His Asn Gly Leu Gly Gly Gly Val Asn His Phe Asp Pro Arg Ser 

        275                 280                 285             

Pro Leu Tyr Glu Asn Ser Asp Ala Lys Leu Ile Val Leu Ser Asp Ile 

    290                 295                 300                 

Gly Ile Gly Leu Met Ala Thr Ala Leu Tyr Phe Leu Val Gln Lys Phe 

305                 310                 315                 320 

Gly Phe Tyr Asn Met Ala Ile Trp Tyr Phe Val Pro Tyr Leu Trp Val 

                325                 330                 335     

Asn His Trp Leu Val Ala Ile Thr Phe Leu Gln His Thr Asp Pro Thr 

            340                 345                 350         

Leu Pro His Tyr Thr Asn Asp Glu Trp Asn Phe Val Arg Gly Ala Ala 
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        355                 360                 365             

Ala Thr Ile Asp Arg Glu Met Gly Phe Ile Gly Arg His Leu Leu His 

    370                 375                 380                 

Gly Ile Ile Glu Thr His Val Leu His His Tyr Val Ser Ser Ile Pro 

385                 390                 395                 400 

Phe Tyr Asn Ala Asp Glu Ala Thr Glu Ala Ile Lys Pro Ile Met Gly 

                405                 410                 415     

Lys His Tyr Arg Ala Asp Val Gln Asp Gly Pro Arg Gly Phe Ile Arg 

            420                 425                 430         

Ala Met Tyr Arg Ser Ala Arg Met Cys Gln Trp Val Glu Pro Ser Ala 

        435                 440                 445             

Gly Ala Glu Gly Ala Gly Lys Gly Val Leu Phe Phe Arg Asn Arg Asn 

    450                 455                 460                 

Asn Val Gly Thr Pro Pro Ala Val Ile Lys Pro Val Ala 

465                 470                 475         

<210>  5

<211>  456

<212>  PRT

<213>  Ostreococcus tauri

<400>  5

Met Cys Val Glu Thr Glu Asn Asn Asp Gly Ile Pro Thr Val Glu Ile 

1               5                   10                  15      

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

            20                  25                  30          

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

        35                  40                  45              
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Tyr Val Val Ile Glu Gly Val Glu Tyr Asp Val Thr Asp Phe Lys His 

    50                  55                  60                  

Pro Gly Gly Thr Val Ile Phe Tyr Ala Leu Ser Asn Thr Gly Ala Asp 

65                  70                  75                  80  

Ala Thr Glu Ala Phe Lys Glu Phe His His Arg Ser Arg Lys Ala Arg 

                85                  90                  95      

Lys Ala Leu Ala Ala Leu Pro Ser Arg Pro Ala Lys Thr Ala Lys Val 

            100                 105                 110         

Asp Asp Ala Glu Met Leu Gln Asp Phe Ala Lys Trp Arg Lys Glu Leu 

        115                 120                 125             

Glu Arg Asp Gly Phe Phe Lys Pro Ser Pro Ala His Val Ala Tyr Arg 

    130                 135                 140                 

Phe Ala Glu Leu Ala Ala Met Tyr Ala Leu Gly Thr Tyr Leu Met Tyr 

145                 150                 155                 160 

Ala Arg Tyr Val Val Ser Ser Val Leu Val Tyr Ala Cys Phe Phe Gly 

                165                 170                 175     

Ala Arg Cys Gly Trp Val Gln His Glu Gly Gly His Ser Ser Leu Thr 

            180                 185                 190         

Gly Asn Ile Trp Trp Asp Lys Arg Ile Gln Ala Phe Thr Ala Gly Phe 

        195                 200                 205             

Gly Leu Ala Gly Ser Gly Asp Met Trp Asn Ser Met His Asn Lys His 

    210                 215                 220                 

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

225                 230                 235                 240 

Pro Ala Val Ala Phe Phe Asn Thr Ala Val Glu Asp Asn Arg Pro Arg 

                245                 250                 255     
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Gly Phe Ser Lys Tyr Trp Leu Arg Leu Gln Ala Trp Thr Phe Ile Pro 

            260                 265                 270         

Val Thr Ser Gly Leu Val Leu Leu Phe Trp Met Phe Phe Leu His Pro 

        275                 280                 285             

Ser Lys Ala Leu Lys Gly Gly Lys Tyr Glu Glu Leu Val Trp Met Leu 

    290                 295                 300                 

Ala Ala His Val Ile Arg Thr Trp Thr Ile Lys Ala Val Thr Gly Phe 

305                 310                 315                 320 

Thr Ala Met Gln Ser Tyr Gly Leu Phe Leu Ala Thr Ser Trp Val Ser 

                325                 330                 335     

Gly Cys Tyr Leu Phe Ala His Phe Ser Thr Ser His Thr His Leu Asp 

            340                 345                 350         

Val Val Pro Ala Asp Glu His Leu Ser Trp Val Arg Tyr Ala Val Asp 

        355                 360                 365             

His Thr Ile Asp Ile Asp Pro Ser Gln Gly Trp Val Asn Trp Leu Met 

    370                 375                 380                 

Gly Tyr Leu Asn Cys Gln Val Ile His His Leu Phe Pro Ser Met Pro 

385                 390                 395                 400 

Gln Phe Arg Gln Pro Glu Val Ser Arg Arg Phe Val Ala Phe Ala Lys 

                405                 410                 415     

Lys Trp Asn Leu Asn Tyr Lys Val Met Thr Tyr Ala Gly Ala Trp Lys 

            420                 425                 430         

Ala Thr Leu Gly Asn Leu Asp Asn Val Gly Lys His Tyr Tyr Val His 

        435                 440                 445             
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Gly Gln His Ser Gly Lys Thr Ala 

    450                 455     

<210>  6

<211>  457

<212>  PRT

<213>  Mortierella alpina

<400>  6

Met Ala Ala Ala Pro Ser Val Arg Thr Phe Thr Arg Ala Glu Ile Leu 

1               5                   10                  15      

Asn Ala Glu Ala Leu Asn Glu Gly Lys Lys Asp Ala Glu Ala Pro Phe 

            20                  25                  30          

Leu Met Ile Ile Asp Asn Lys Val Tyr Asp Val Arg Glu Phe Val Pro 

        35                  40                  45              

Asp His Pro Gly Gly Ser Val Ile Leu Thr His Val Gly Lys Asp Gly 

    50                  55                  60                  

Thr Asp Val Phe Asp Thr Phe His Pro Glu Ala Ala Trp Glu Thr Leu 

65                  70                  75                  80  

Ala Asn Phe Tyr Val Gly Asp Ile Asp Glu Ser Asp Arg Ala Ile Lys 

                85                  90                  95      

Asn Asp Asp Phe Ala Ala Glu Val Arg Lys Leu Arg Thr Leu Phe Gln 

            100                 105                 110         

Ser Leu Gly Tyr Tyr Asp Ser Ser Lys Ala Tyr Tyr Ala Phe Lys Val 

        115                 120                 125             

Ser Phe Asn Leu Cys Ile Trp Gly Leu Ser Thr Phe Ile Val Ala Lys 

    130                 135                 140                 

Arg Gly Gln Thr Ser Thr Leu Ala Asn Glu Leu Ser Ala Ala Leu Leu 

145                 150                 155                 160 
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Gly Leu Phe Trp Gln Gln Arg Gly Trp Leu Ala His Asp Phe Leu His 

                165                 170                 175     

His Gln Val Phe Gln Asp Arg Phe Trp Gly Asp Leu Phe Gly Ala Phe 

            180                 185                 190         

Leu Gly Gly Asp Cys Gln Gly Phe Ser Ser Ser Trp Trp Lys Asp Lys 

        195                 200                 205             

His Asn Thr His His Ala Ala Pro Asn Val His Gly Glu Asp Pro Asp 

    210                 215                 220                 

Ile Asp Thr His Pro Leu Leu Thr Trp Ser Glu His Ala Leu Glu Met 

225                 230                 235                 240 

Phe Ser Asp Val Pro Asp Glu Glu Leu Thr Arg Met Trp Ser Arg Phe 

                245                 250                 255     

Met Val Leu Asn Gln Thr Trp Phe Tyr Phe Pro Ile Leu Ser Phe Ala 

            260                 265                 270         

Arg Leu Ser Trp Cys Leu Gln Ser Ile Leu Phe Val Leu Pro Asn Gly 

        275                 280                 285             

Gln Ala His Lys Pro Ser Gly Ala Arg Val Pro Ile Ser Leu Val Glu 

    290                 295                 300                 

Gln Leu Ser Leu Ala Met His Trp Thr Trp Tyr Leu Ala Thr Met Phe 

305                 310                 315                 320 

Leu Phe Ile Lys Asp Pro Val Asn Met Met Val Tyr Phe Leu Val Ser 

                325                 330                 335     

Gln Ala Val Cys Gly Asn Leu Leu Ala Ile Val Phe Ser Leu Asn His 

            340                 345                 350         

Asn Gly Met Pro Val Ile Ser Lys Glu Glu Ala Val Asp Met Asp Phe 
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        355                 360                 365             

Phe Thr Lys Gln Ile Ile Thr Gly Arg Asp Val His Pro Gly Leu Phe 

    370                 375                 380                 

Ala Asn Trp Phe Thr Gly Gly Leu Asn Tyr Gln Ile Glu His His Leu 

385                 390                 395                 400 

Phe Pro Ser Met Pro Arg His Asn Phe Ser Lys Ile Gln Pro Ala Val 

                405                 410                 415     

Glu Thr Leu Cys Lys Lys Tyr Gly Val Arg Tyr His Thr Thr Gly Met 

            420                 425                 430         

Ile Glu Gly Thr Ala Glu Val Phe Ser Arg Leu Asn Glu Val Ser Lys 

        435                 440                 445             

Ala Ala Ser Lys Met Gly Lys Ala Gln 

    450                 455         

<210>  7

<211>  272

<212>  PRT

<213>  Pavlova pinguis

<400>  7

Met Val Ala Pro Pro Ile Thr Leu Glu Trp Leu Leu Ser Pro Lys Leu 

1               5                   10                  15      

Lys Asp Ala Val Phe Gly Gly Glu Val Leu Tyr Phe Ser Ile Ala Tyr 

            20                  25                  30          

Leu Phe Leu Ala Pro Ile Leu Lys Arg Thr Pro Leu Val Asp Thr Arg 

        35                  40                  45              

Lys Gly Ala Tyr Lys Ser Gly Met Ile Ala Tyr Asn Val Ile Met Cys 

    50                  55                  60                  



16

Val Phe Ser Leu Val Cys Phe Ile Cys Gln Leu Ala Ala Leu Gly Tyr 

65                  70                  75                  80  

Asp Met Gly Tyr Leu Gln Trp Val Arg Asp Leu Thr Gly Asp Glu Ile 

                85                  90                  95      

Val Pro Leu Tyr Gln Asp Val Ser Pro Ser Pro Ala Phe Ser Asn Lys 

            100                 105                 110         

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

        115                 120                 125             

Tyr Met Asp Thr Ala Trp Leu Val Met Lys Gly Lys Pro Val Ser Leu 

    130                 135                 140                 

Leu Gln Gly Phe His His Phe Gly Ala Ala Trp Asp Thr Tyr Phe Gly 

145                 150                 155                 160 

Ile Thr Phe Gln Asn Glu Gly Ile Tyr Val Phe Val Val Leu Asn Ala 

                165                 170                 175     

Phe Ile His Thr Ile Met Tyr Ala Tyr Tyr Ala Ala Thr Ala Ala Gly 

            180                 185                 190         

Leu Lys Phe Ser Leu Lys Phe Val Ile Thr Leu Met Gln Ile Thr Gln 

        195                 200                 205             

Phe Asn Val Gly Phe Val Met Val Tyr His Tyr Ile Thr Leu Glu Tyr 

    210                 215                 220                 

Phe Arg Asn Ser Pro Glu Leu Val Phe Ser Tyr Leu Phe Asn Tyr Ala 

225                 230                 235                 240 

Tyr Val Cys Thr Val Leu Leu Leu Phe Met Gln Phe Phe Tyr Met Asp 

                245                 250                 255     

Asn Phe Gly Lys Lys Lys Ala Ala Ala Ala Ala Gly Lys Lys Lys Lys 

            260                 265                 270         
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<210>  8

<211>  279

<212>  PRT

<213>  Pavlova salina

<400>  8

Met Ala Thr Glu Gly Met Pro Ala Ile Thr Leu Asp Trp Leu Leu Ser 

1               5                   10                  15      

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

            20                  25                  30          

Leu Gly Tyr Leu Leu Leu Glu Pro Ile Leu Lys Arg Ser Pro Phe Val 

        35                  40                  45              

Asp Lys Arg Lys Gly Ala Tyr Arg Asn Gly Met Ile Ala Tyr Asn Ile 

    50                  55                  60                  

Leu Met Cys Gly Phe Ser Leu Val Cys Phe Val Cys Gln Met Ala Ala 

65                  70                  75                  80  

Leu Gly Leu Asp Arg Gly His Leu Gln Phe Val Arg Asp Leu Thr Gly 

                85                  90                  95      

Asp Ser Val Val Gln Leu Tyr Gln Asp Val Ser Pro Ser Pro Ala Phe 

            100                 105                 110         

Ala Asn Lys Leu Phe Arg Tyr Ser Ala Val Ala Phe His Tyr Ser Lys 

        115                 120                 125             

Tyr Val Glu Tyr Met Asp Thr Ala Trp Leu Val Leu Lys Gly Lys Pro 

    130                 135                 140                 

Val Ser Phe Leu Gln Gly Phe His His Phe Gly Ala Ala Trp Asp Thr 

145                 150                 155                 160 

Tyr Phe Gly Ile Thr Phe Gln Asn Glu Gly Thr Tyr Val Phe Val Leu 
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                165                 170                 175     

Leu Asn Ala Phe Ile His Thr Ile Met Tyr Thr Tyr Tyr Gly Ala Thr 

            180                 185                 190         

Ala Ala Gly Ile Lys Ile Ser Met Lys Pro Leu Ile Thr Leu Met Gln 

        195                 200                 205             

Ile Thr Gln Phe Leu Leu Gly Phe Ala Leu Val Tyr Pro Tyr Ile Asp 

    210                 215                 220                 

Leu Gly Tyr Phe Arg Ala Ser Pro Glu Leu Val Trp Ser Tyr Leu Phe 

225                 230                 235                 240 

Asn Tyr Ala Tyr Val Leu Met Val Leu Phe Leu Phe Met Arg Phe Phe 

                245                 250                 255     

Tyr His Asp Asn Phe Ser Lys His Lys Pro Ile Ser Arg Ile Asp Ser 

            260                 265                 270         

Ser Asn Arg Met Lys Thr Glu 

        275                 

<210>  9

<211>  258

<212>  PRT

<213>  Isochrysis galbana

<400>  9

Met Ala Leu Ala Asn Asp Ala Gly Glu Arg Ile Trp Ala Ala Val Thr 

1               5                   10                  15      

Asp Pro Glu Ile Leu Ile Gly Thr Phe Ser Tyr Leu Leu Leu Lys Pro 

            20                  25                  30          

Leu Leu Arg Asn Ser Gly Leu Val Asp Glu Lys Lys Gly Ala Tyr Arg 

        35                  40                  45              
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Thr Ser Met Ile Trp Tyr Asn Val Leu Leu Ala Leu Phe Ser Ala Leu 

    50                  55                  60                  

Ser Phe Tyr Val Thr Ala Thr Ala Leu Gly Trp Asp Tyr Gly Thr Gly 

65                  70                  75                  80  

Ala Trp Leu Arg Arg Gln Thr Gly Asp Thr Pro Gln Pro Leu Phe Gln 

                85                  90                  95      

Cys Pro Ser Pro Val Trp Asp Ser Lys Leu Phe Thr Trp Thr Ala Lys 

            100                 105                 110         

Ala Phe Tyr Tyr Ser Lys Tyr Val Glu Tyr Leu Asp Thr Ala Trp Leu 

        115                 120                 125             

Arg Val Ser Phe Leu Gln Ala Phe His His Phe Gly Ala Pro Trp Asp 

    130                 135                 140                 

Val Tyr Leu Gly Ile Arg Leu His Asn Glu Gly Val Trp Ile Phe Met 

145                 150                 155                 160 

Phe Phe Asn Ser Phe Ile His Thr Ile Met Tyr Thr Tyr Tyr Gly Leu 

                165                 170                 175     

Thr Ala Ala Gly Tyr Lys Phe Lys Ala Lys Pro Leu Ile Thr Ala Met 

            180                 185                 190         

Gln Ile Cys Gln Phe Val Gly Gly Phe Leu Leu Val Trp Asp Tyr Ile 

        195                 200                 205             

Asn Val Pro Cys Phe Asn Ser Asp Lys Gly Lys Leu Phe Ser Trp Ala 

    210                 215                 220                 

Phe Asn Tyr Ala Tyr Val Gly Ser Val Phe Leu Leu Phe Cys His Phe 

225                 230                 235                 240 

Phe Tyr Gln Asp Asn Leu Ala Thr Lys Lys Ser Ala Lys Ala Gly Lys 

                245                 250                 255     
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Gln Leu 

        

<210>  10

<211>  263

<212>  PRT

<213>  Isochrysis galbana

<400>  10

Met Ala Leu Ala Asn Asp Ala Gly Glu Arg Ile Trp Ala Ala Val Thr 

1               5                   10                  15      

Asp Pro Glu Ile Leu Ile Gly Thr Phe Ser Tyr Leu Leu Leu Lys Pro 

            20                  25                  30          

Leu Leu Arg Asn Ser Gly Leu Val Asp Glu Lys Lys Gly Ala Tyr Arg 

        35                  40                  45              

Thr Ser Met Ile Trp Tyr Asn Val Leu Leu Ala Leu Phe Ser Ala Leu 

    50                  55                  60                  

Ser Phe Tyr Val Thr Ala Thr Ala Leu Gly Trp Asp Tyr Gly Thr Gly 

65                  70                  75                  80  

Ala Trp Leu Arg Arg Gln Thr Gly Asp Thr Pro Gln Pro Leu Phe Gln 

                85                  90                  95      

Cys Pro Ser Pro Val Trp Asp Ser Lys Leu Phe Thr Trp Thr Ala Lys 

            100                 105                 110         

Ala Phe Tyr Tyr Ser Lys Tyr Val Glu Tyr Leu Asp Thr Ala Trp Leu 

        115                 120                 125             

Val Leu Lys Gly Lys Arg Val Ser Phe Leu Gln Ala Phe His His Phe 

    130                 135                 140                 

Gly Ala Pro Trp Asp Val Tyr Leu Gly Ile Arg Leu His Asn Glu Gly 
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145                 150                 155                 160 

Val Trp Ile Phe Met Phe Phe Asn Ser Phe Ile His Thr Ile Met Tyr 

                165                 170                 175     

Thr Tyr Tyr Gly Leu Thr Ala Ala Gly Tyr Lys Phe Lys Ala Lys Pro 

            180                 185                 190         

Leu Ile Thr Ala Met Gln Ile Cys Gln Phe Val Gly Gly Phe Leu Leu 

        195                 200                 205             

Val Trp Asp Tyr Ile Asn Val Pro Cys Phe Asn Ser Asp Lys Gly Lys 

    210                 215                 220                 

Leu Phe Ser Trp Ala Phe Asn Tyr Ala Tyr Val Gly Ser Val Phe Leu 

225                 230                 235                 240 

Leu Phe Cys His Phe Phe Tyr Gln Asp Asn Leu Ala Thr Lys Lys Ser 

                245                 250                 255     

Ala Lys Ala Gly Lys Gln Leu 

            260             

<210>  11

<211>  261

<212>  PRT

<213>  Isochrysis galbana

<400>  11

Met Ala Thr Glu Ala Thr Ala Ser Ile Trp Ala Ala Val Ser Asp Pro 

1               5                   10                  15      

Glu Ile Leu Ile Gly Thr Phe Ser Tyr Leu Leu Leu Lys Pro Ile Leu 

            20                  25                  30          

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

        35                  40                  45              
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Met Ile Trp Tyr Asn Val Ile Leu Ala Leu Phe Ser Ala Thr Ser Phe 

    50                  55                  60                  

Tyr Val Thr Ala Thr Ala Leu Gly Trp Asp Tyr Gly Ser Gly Glu Trp 

65                  70                  75                  80  

Leu Arg Arg Leu Thr Gly Asp Thr Pro Gln Pro Leu Phe Gln Cys Pro 

                85                  90                  95      

Ser Arg Val Trp Asp Ser Lys Leu Phe Val Trp Thr Ala Lys Ala Phe 

            100                 105                 110         

Tyr Tyr Ser Lys Tyr Val Glu Tyr Leu Asp Thr Ala Trp Leu Val Leu 

        115                 120                 125             

Lys Gly Lys Asn Val Ser Phe Leu Gln Ala Phe His His Phe Gly Ala 

    130                 135                 140                 

Pro Trp Asp Val Tyr Leu Gly Ile Arg Leu Gln Asn Glu Gly Val Trp 

145                 150                 155                 160 

Ile Phe Met Phe Phe Asn Ser Phe Ile His Thr Ile Met Tyr Thr Tyr 

                165                 170                 175     

Tyr Gly Leu Thr Ala Ala Gly Tyr Lys Ile Lys Ala Lys Pro Leu Ile 

            180                 185                 190         

Thr Ala Met Gln Ile Ser Gln Phe Met Gly Gly Phe Ile Leu Val Trp 

        195                 200                 205             

Asp Tyr Ile Asn Ile Pro Cys Phe Arg Ser Asp Asn Gly Lys Val Phe 

    210                 215                 220                 

Ser Trp Val Phe Asn Tyr Ala Tyr Val Gly Phe Val Phe Leu Leu Phe 

225                 230                 235                 240 

Cys His Phe Phe Tyr Lys Asp Asn Leu Ala Ser Lys Lys Pro Ala Lys 

                245                 250                 255     
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Gly Gly Lys Ala Leu 

            260     

<210>  12

<211>  266

<212>  PRT

<213>  Emiliania huxleyi

<400>  12

Met Leu Asp Arg Ala Ser Ser Asp Ala Ala Ile Trp Ser Ala Val Ser 

1               5                   10                  15      

Asp Pro Glu Ile Leu Ile Gly Thr Phe Ser Tyr Leu Leu Leu Lys Pro 

            20                  25                  30          

Leu Leu Arg Asn Ser Gly Leu Val Asp Glu Arg Lys Gly Ala Tyr Arg 

        35                  40                  45              

Thr Ser Met Ile Trp Tyr Asn Val Val Leu Ala Leu Phe Ser Ala Thr 

    50                  55                  60                  

Ser Phe Tyr Val Thr Ala Thr Ala Leu Gly Trp Asp Lys Gly Thr Gly 

65                  70                  75                  80  

Glu Trp Leu Arg Ser Leu Thr Gly Asp Ser Pro Gln Gln Leu Trp Gln 

                85                  90                  95      

Cys Pro Ser Arg Val Trp Asp Ser Lys Leu Phe Leu Trp Thr Ala Lys 

            100                 105                 110         

Ala Phe Tyr Tyr Ser Lys Tyr Val Glu Tyr Leu Asp Thr Ala Trp Leu 

        115                 120                 125             

Val Leu Lys Gly Lys Lys Val Ser Phe Leu Gln Gly Phe His His Phe 

    130                 135                 140                 

Gly Ala Pro Trp Asp Val Tyr Leu Gly Ile Arg Leu Lys Asn Glu Gly 
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145                 150                 155                 160 

Val Trp Ile Phe Met Phe Phe Asn Ser Phe Ile His Thr Val Met Tyr 

                165                 170                 175     

Thr Tyr Tyr Gly Leu Thr Ala Ala Gly Tyr Lys Ile Arg Gly Lys Pro 

            180                 185                 190         

Ile Ile Thr Ala Met Gln Ile Ser Gln Phe Val Gly Gly Phe Val Leu 

        195                 200                 205             

Val Trp Asp Tyr Ile Asn Val Pro Cys Phe His Ala Asp Ala Gly Gln 

    210                 215                 220                 

Val Phe Ser Trp Val Phe Asn Tyr Ala Tyr Val Gly Ser Val Phe Leu 

225                 230                 235                 240 

Leu Phe Cys His Phe Phe Tyr Met Asp Asn Ile Ala Lys Ala Lys Ala 

                245                 250                 255     

Lys Lys Ala Val Ala Thr Arg Lys Ala Leu 

            260                 265     

<210>  13

<211>  297

<212>  PRT

<213>  Pyramimonas cordata

<400>  13

Met Glu Phe Ala Gln Pro Leu Val Ala Met Ala Gln Glu Gln Tyr Ala 

1               5                   10                  15      

Ala Ile Asp Ala Val Val Ala Pro Ala Ile Phe Ser Ala Thr Asp Ser 

            20                  25                  30          

Ile Gly Trp Gly Leu Lys Pro Ile Ser Ser Ala Thr Lys Asp Leu Pro 

        35                  40                  45              
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Leu Val Glu Ser Pro Thr Pro Leu Ile Leu Ser Leu Leu Ala Tyr Phe 

    50                  55                  60                  

Ala Ile Val Gly Ser Gly Leu Val Tyr Arg Lys Val Phe Pro Arg Thr 

65                  70                  75                  80  

Val Lys Gly Gln Asp Pro Phe Leu Leu Lys Ala Leu Met Leu Ala His 

                85                  90                  95      

Asn Val Phe Leu Ile Gly Leu Ser Leu Tyr Met Cys Leu Lys Leu Val 

            100                 105                 110         

Tyr Glu Ala Tyr Val Asn Lys Tyr Ser Phe Trp Gly Asn Ala Tyr Asn 

        115                 120                 125             

Pro Ala Gln Thr Glu Met Ala Lys Val Ile Trp Ile Phe Tyr Val Ser 

    130                 135                 140                 

Lys Ile Tyr Glu Phe Met Asp Thr Phe Ile Met Leu Leu Lys Gly Asn 

145                 150                 155                 160 

Val Asn Gln Val Ser Phe Leu His Val Tyr His His Gly Ser Ile Ser 

                165                 170                 175     

Gly Ile Trp Trp Met Ile Thr Tyr Ala Ala Pro Gly Gly Asp Ala Tyr 

            180                 185                 190         

Phe Ser Ala Ala Leu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr 

        195                 200                 205             

Tyr Phe Met Ala Ala Val Leu Pro Lys Asp Glu Lys Thr Lys Arg Lys 

    210                 215                 220                 

Tyr Leu Trp Trp Gly Arg Tyr Leu Thr Gln Met Gln Met Phe Gln Phe 

225                 230                 235                 240 

Phe Met Asn Leu Leu Gln Ala Val Tyr Leu Leu Tyr Ser Ser Ser Pro 

                245                 250                 255     
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Tyr Pro Lys Phe Ile Ala Gln Leu Leu Val Val Tyr Met Val Thr Leu 

            260                 265                 270         

Leu Met Leu Phe Gly Asn Phe Tyr Tyr Met Lys His His Ala Ser Lys 

        275                 280                 285             

Lys Gln Lys Leu Ala Ser Lys Lys Gln 

    290                 295         

<210>  14

<211>  427

<212>  PRT

<213>  Pavlova salina

<400>  14

Met Gly Arg Gly Gly Asp Ser Ser Gly Gln Ala His Pro Ala Ala Glu 

1               5                   10                  15      

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

            20                  25                  30          

Ala Leu His Ile Val Leu Tyr Gly Lys Arg Val Asp Val Thr Lys Phe 

        35                  40                  45              

Gln Arg Thr His Pro Gly Gly Ser Lys Val Phe Arg Ile Phe Gln Asp 

    50                  55                  60                  

Arg Asp Ala Thr Glu Gln Phe Glu Ser Tyr His Ser Lys Arg Ala Ile 

65                  70                  75                  80  

Lys Met Met Glu Gly Met Leu Lys Lys Ser Glu Asp Ala Pro Ala Asp 

                85                  90                  95      

Thr Pro Leu Pro Ser Gln Ser Pro Met Gly Lys Asp Phe Lys Ala Met 

            100                 105                 110         

Ile Glu Arg His Val Ala Ala Gly Tyr Tyr Asp Pro Cys Pro Leu Asp 
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        115                 120                 125             

Glu Leu Phe Lys Leu Ser Leu Val Leu Leu Pro Thr Phe Ala Gly Met 

    130                 135                 140                 

Tyr Met Leu Lys Ala Gly Val Gly Ser Pro Leu Cys Gly Ala Leu Met 

145                 150                 155                 160 

Val Ser Phe Gly Trp Tyr Leu Asp Gly Trp Leu Ala His Asp Tyr Leu 

                165                 170                 175     

His His Ser Val Phe Lys Gly Ser Val Ala Arg Thr Val Gly Trp Asn 

            180                 185                 190         

Asn Ala Ala Gly Tyr Phe Leu Gly Phe Val Gln Gly Tyr Ala Val Glu 

        195                 200                 205             

Trp Trp Arg Ala Arg His Asn Thr His His Val Cys Thr Asn Glu Asp 

    210                 215                 220                 

Gly Ser Asp Pro Asp Ile Lys Thr Ala Pro Leu Leu Ile Tyr Val Arg 

225                 230                 235                 240 

Asn Lys Pro Ser Ile Ala Lys Arg Leu Asn Ala Phe Gln Arg Tyr Gln 

                245                 250                 255     

Gln Tyr Tyr Tyr Val Pro Val Met Ala Ile Leu Asp Leu Tyr Trp Arg 

            260                 265                 270         

Leu Glu Ser Ile Ala Tyr Val Ala Met Arg Leu Pro Lys Met Leu Pro 

        275                 280                 285             

Gln Ala Leu Ala Leu Val Ala His Tyr Ala Ile Val Ala Trp Val Phe 

    290                 295                 300                 

Ala Gly Asn Tyr His Leu Leu Pro Leu Val Thr Val Leu Arg Gly Phe 

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

                325                 330                 335     

Asp Ala Asp Gln Val Arg His Met Thr Leu Val Glu Gln Thr Ala Leu 

            340                 345                 350         

Thr Ser Arg Asn Ile Ser Gly Gly Trp Leu Val Asn Val Leu Thr Gly 

        355                 360                 365             

Phe Ile Ser Leu Gln Thr Glu His His Leu Phe Pro Met Met Pro Thr 

    370                 375                 380                 

Gly Asn Leu Met Thr Ile Gln Pro Glu Val Arg Ala Phe Phe Lys Lys 

385                 390                 395                 400 

His Gly Leu Glu Tyr Arg Glu Gly Asn Leu Ile Glu Cys Val Arg Gln 

                405                 410                 415     

Asn Ile Arg Ala Leu Ala Phe Glu His Leu Leu 

            420                 425         

<210>  15

<211>  425

<212>  PRT

<213>  Pavlova salina

<400>  15

Met Pro Pro Arg Asp Ser Tyr Ser Tyr Ala Ala Pro Pro Ser Ala Gln 

1               5                   10                  15      

Leu His Glu Val Asp Thr Pro Gln Glu His Asp Lys Lys Glu Leu Val 

            20                  25                  30          

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

        35                  40                  45              

Gly Gly Lys Ile Ile Ala Tyr Gln Val Gly Thr Asp Ala Thr Asp Ala 

    50                  55                  60                  
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Tyr Lys Gln Phe His Val Arg Ser Ala Lys Ala Asp Lys Met Leu Lys 

65                  70                  75                  80  

Ser Leu Pro Ser Arg Pro Val His Lys Gly Tyr Ser Pro Arg Arg Ala 

                85                  90                  95      

Asp Leu Ile Ala Asp Phe Gln Glu Phe Thr Lys Gln Leu Glu Ala Glu 

            100                 105                 110         

Gly Met Phe Glu Pro Ser Leu Pro His Val Ala Tyr Arg Leu Ala Glu 

        115                 120                 125             

Val Ile Ala Met His Val Ala Gly Ala Ala Leu Ile Trp His Gly Tyr 

    130                 135                 140                 

Thr Phe Ala Gly Ile Ala Met Leu Gly Val Val Gln Gly Arg Cys Gly 

145                 150                 155                 160 

Trp Leu Met His Glu Gly Gly His Tyr Ser Leu Thr Gly Asn Ile Ala 

                165                 170                 175     

Phe Asp Arg Ala Ile Gln Val Ala Cys Tyr Gly Leu Gly Cys Gly Met 

            180                 185                 190         

Ser Gly Ala Trp Trp Arg Asn Gln His Asn Lys His His Ala Thr Pro 

        195                 200                 205             

Gln Lys Leu Gln His Asp Val Asp Leu Asp Thr Leu Pro Leu Val Ala 

    210                 215                 220                 

Phe His Glu Arg Ile Ala Ala Lys Val Lys Ser Pro Ala Met Lys Ala 

225                 230                 235                 240 

Trp Leu Ser Met Gln Ala Lys Leu Phe Ala Pro Val Thr Thr Leu Leu 

                245                 250                 255     
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Val Ala Leu Gly Trp Gln Leu Tyr Leu His Pro Arg His Met Leu Arg 

            260                 265                 270         

Thr Lys His Tyr Asp Glu Leu Ala Met Leu Gly Ile Arg Tyr Gly Leu 

        275                 280                 285             

Val Gly Tyr Leu Ala Ala Asn Tyr Gly Ala Gly Tyr Val Leu Ala Cys 

    290                 295                 300                 

Tyr Leu Leu Tyr Val Gln Leu Gly Ala Met Tyr Ile Phe Cys Asn Phe 

305                 310                 315                 320 

Ala Val Ser His Thr His Leu Pro Val Val Glu Pro Asn Glu His Ala 

                325                 330                 335     

Thr Trp Val Glu Tyr Ala Ala Asn His Thr Thr Asn Cys Ser Pro Ser 

            340                 345                 350         

Trp Trp Cys Asp Trp Trp Met Ser Tyr Leu Asn Tyr Gln Ile Glu His 

        355                 360                 365             

His Leu Tyr Pro Ser Met Pro Gln Phe Arg His Pro Lys Ile Ala Pro 

    370                 375                 380                 

Arg Val Lys Gln Leu Phe Glu Lys His Gly Leu His Tyr Asp Val Arg 

385                 390                 395                 400 

Gly Tyr Phe Glu Ala Met Ala Asp Thr Phe Ala Asn Leu Asp Asn Val 

                405                 410                 415     

Ala His Ala Pro Glu Lys Lys Met Gln 

            420                 425 

<210>  16

<211>  446

<212>  PRT

<213>  Mortierella alpina

<400>  16
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Met Gly Thr Asp Gln Gly Lys Thr Phe Thr Trp Glu Glu Leu Ala Ala 

1               5                   10                  15      

His Asn Thr Lys Asp Asp Leu Leu Leu Ala Ile Arg Gly Arg Val Tyr 

            20                  25                  30          

Asp Val Thr Lys Phe Leu Ser Arg His Pro Gly Gly Val Asp Thr Leu 

        35                  40                  45              

Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Met Tyr His 

    50                  55                  60                  

Ala Phe Gly Ala Ala Asp Ala Ile Met Lys Lys Tyr Tyr Val Gly Thr 

65                  70                  75                  80  

Leu Val Ser Asn Glu Leu Pro Ile Phe Pro Glu Pro Thr Val Phe His 

                85                  90                  95      

Lys Thr Ile Lys Thr Arg Val Glu Gly Tyr Phe Thr Asp Arg Asn Ile 

            100                 105                 110         

Asp Pro Lys Asn Arg Pro Glu Ile Trp Gly Arg Tyr Ala Leu Ile Phe 

        115                 120                 125             

Gly Ser Leu Ile Ala Ser Tyr Tyr Ala Gln Leu Phe Val Pro Phe Val 

    130                 135                 140                 

Val Glu Arg Thr Trp Leu Gln Val Val Phe Ala Ile Ile Met Gly Phe 

145                 150                 155                 160 

Ala Cys Ala Gln Val Gly Leu Asn Pro Leu His Asp Ala Ser His Phe 

                165                 170                 175     

Ser Val Thr His Asn Pro Thr Val Trp Lys Ile Leu Gly Ala Thr His 

            180                 185                 190         

Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gln His Met 
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        195                 200                 205             

Leu Gly His His Pro Tyr Thr Asn Ile Ala Gly Ala Asp Pro Asp Val 

    210                 215                 220                 

Ser Thr Ser Glu Pro Asp Val Arg Arg Ile Lys Pro Asn Gln Lys Trp 

225                 230                 235                 240 

Phe Val Asn His Ile Asn Gln His Met Phe Val Pro Phe Leu Tyr Gly 

                245                 250                 255     

Leu Leu Ala Phe Lys Val Arg Ile Gln Asp Ile Asn Ile Leu Tyr Phe 

            260                 265                 270         

Val Lys Thr Asn Asp Ala Ile Arg Val Asn Pro Ile Ser Thr Trp His 

        275                 280                 285             

Thr Val Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu 

    290                 295                 300                 

Ile Val Pro Leu Gln Tyr Leu Pro Leu Gly Lys Val Leu Leu Leu Phe 

305                 310                 315                 320 

Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gln 

                325                 330                 335     

Ala Asn His Val Val Glu Glu Val Gln Trp Pro Leu Pro Asp Glu Asn 

            340                 345                 350         

Gly Ile Ile Gln Lys Asp Trp Ala Ala Met Gln Val Glu Thr Thr Gln 

        355                 360                 365             

Asp Tyr Ala His Asp Ser His Leu Trp Thr Ser Ile Thr Gly Ser Leu 

    370                 375                 380                 

Asn Tyr Gln Ala Val His His Leu Phe Pro Asn Val Ser Gln His His 

385                 390                 395                 400 
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Tyr Pro Asp Ile Leu Ala Ile Ile Lys Asn Thr Cys Ser Glu Tyr Lys 

                405                 410                 415     

Val Pro Tyr Leu Val Lys Asp Thr Phe Trp Gln Ala Phe Ala Ser His 

            420                 425                 430         

Leu Glu His Leu Arg Val Leu Gly Leu Arg Pro Lys Glu Glu 

        435                 440                 445     

<210>  17

<211>  267

<212>  PRT

<213>  Pyramimonas cordata

<400>  17

Met Ala Ser Ile Ala Ile Pro Ala Ala Leu Ala Gly Thr Leu Gly Tyr 

1               5                   10                  15      

Val Thr Tyr Asn Val Ala Asn Pro Asp Ile Pro Ala Ser Glu Lys Val 

            20                  25                  30          

Pro Ala Tyr Phe Met Gln Val Glu Tyr Trp Gly Pro Thr Ile Gly Thr 

        35                  40                  45              

Ile Gly Tyr Leu Leu Phe Ile Tyr Phe Gly Lys Arg Ile Met Gln Asn 

    50                  55                  60                  

Arg Ser Gln Pro Phe Gly Leu Lys Asn Ala Met Leu Val Tyr Asn Phe 

65                  70                  75                  80  

Tyr Gln Thr Phe Phe Asn Ser Tyr Cys Ile Tyr Leu Phe Val Thr Ser 

                85                  90                  95      

His Arg Ala Gln Gly Leu Lys Val Trp Gly Asn Ile Pro Asp Met Thr 

            100                 105                 110         

Ala Asn Ser Trp Gly Ile Ser Gln Val Ile Trp Leu His Tyr Asn Asn 

        115                 120                 125             
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Lys Tyr Val Glu Leu Leu Asp Thr Phe Phe Met Val Met Arg Lys Lys 

    130                 135                 140                 

Phe Asp Gln Leu Ser Phe Leu His Ile Tyr His His Thr Leu Leu Ile 

145                 150                 155                 160 

Trp Ser Trp Phe Val Val Met Lys Leu Glu Pro Val Gly Asp Cys Tyr 

                165                 170                 175     

Phe Gly Ser Ser Val Asn Thr Phe Val His Val Ile Met Tyr Ser Tyr 

            180                 185                 190         

Tyr Gly Leu Ala Ala Leu Gly Val Asn Cys Phe Trp Lys Lys Tyr Ile 

        195                 200                 205             

Thr Gln Ile Gln Met Leu Gln Phe Cys Ile Cys Ala Ser His Ser Ile 

    210                 215                 220                 

Tyr Thr Ala Tyr Val Gln Asn Thr Ala Phe Trp Leu Pro Tyr Leu Gln 

225                 230                 235                 240 

Leu Trp Val Met Val Asn Met Phe Val Leu Phe Ala Asn Phe Tyr Arg 

                245                 250                 255     

Lys Arg Tyr Lys Ser Lys Gly Ala Lys Lys Gln 

            260                 265         

<210>  18

<211>  447

<212>  PRT

<213>  Pavlova salina

<400>  18

Met Pro Pro Ser Ala Ala Lys Gln Met Gly Ala Ser Thr Gly Val His 

1               5                   10                  15      

Ala Gly Val Thr Asp Ser Ser Ala Phe Thr Arg Lys Asp Val Ala Asp 
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            20                  25                  30          

Arg Pro Asp Leu Thr Ile Val Gly Asp Ser Val Tyr Asp Ala Lys Ala 

        35                  40                  45              

Phe Arg Ser Glu His Pro Gly Gly Ala His Phe Val Ser Leu Phe Gly 

    50                  55                  60                  

Gly Arg Asp Ala Thr Glu Ala Phe Met Glu Tyr His Arg Arg Ala Trp 

65                  70                  75                  80  

Pro Lys Ser Arg Met Ser Arg Phe His Val Gly Ser Leu Ala Ser Thr 

                85                  90                  95      

Glu Glu Pro Val Ala Ala Asp Glu Gly Tyr Leu Gln Leu Cys Ala Arg 

            100                 105                 110         

Ile Ala Lys Met Val Pro Ser Val Ser Ser Gly Phe Ala Pro Ala Ser 

        115                 120                 125             

Tyr Trp Val Lys Ala Gly Leu Ile Leu Gly Ser Ala Ile Ala Leu Glu 

    130                 135                 140                 

Ala Tyr Met Leu Tyr Ala Gly Lys Arg Leu Leu Pro Ser Ile Val Leu 

145                 150                 155                 160 

Gly Trp Leu Phe Ala Leu Ile Gly Leu Asn Ile Gln His Asp Ala Asn 

                165                 170                 175     

His Gly Ala Leu Ser Lys Ser Ala Ser Val Asn Leu Ala Leu Gly Leu 

            180                 185                 190         

Cys Gln Asp Trp Ile Gly Gly Ser Met Ile Leu Trp Leu Gln Glu His 

        195                 200                 205             

Val Val Met His His Leu His Thr Asn Asp Val Asp Lys Asp Pro Asp 

    210                 215                 220                 
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Gln Lys Ala His Gly Ala Leu Arg Leu Lys Pro Thr Asp Ala Trp Ser 

225                 230                 235                 240 

Pro Met His Trp Leu Gln His Leu Tyr Leu Leu Pro Gly Glu Thr Met 

                245                 250                 255     

Tyr Ala Phe Lys Leu Leu Phe Leu Asp Ile Ser Glu Leu Val Met Trp 

            260                 265                 270         

Arg Trp Glu Gly Glu Pro Ile Ser Lys Leu Ala Gly Tyr Leu Phe Met 

        275                 280                 285             

Pro Ser Leu Leu Leu Lys Leu Thr Phe Trp Ala Arg Phe Val Ala Leu 

    290                 295                 300                 

Pro Leu Tyr Leu Ala Pro Ser Val His Thr Ala Val Cys Ile Ala Ala 

305                 310                 315                 320 

Thr Val Met Thr Gly Ser Phe Tyr Leu Ala Phe Phe Phe Phe Ile Ser 

                325                 330                 335     

His Asn Phe Glu Gly Val Ala Ser Val Gly Pro Asp Gly Ser Ile Thr 

            340                 345                 350         

Ser Met Thr Arg Gly Ala Ser Phe Leu Lys Arg Gln Ala Glu Thr Ser 

        355                 360                 365             

Ser Asn Val Gly Gly Pro Leu Leu Ala Thr Leu Asn Gly Gly Leu Asn 

    370                 375                 380                 

Tyr Gln Ile Glu His His Leu Phe Pro Arg Val His His Gly Phe Tyr 

385                 390                 395                 400 

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

                405                 410                 415     

Glu Tyr Lys His Tyr Pro Thr Ile Trp Ser Asn Leu Ala Ser Thr Leu 
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            420                 425                 430         

Arg His Met Tyr Ala Leu Gly Arg Arg Pro Arg Ser Lys Ala Glu 

        435                 440                 445         

<210>  19

<211>  519

<212>  PRT

<213>  Thraustochytrium

<400>  19

Met Thr Val Gly Tyr Asp Glu Glu Ile Pro Phe Glu Gln Val Arg Ala 

1               5                   10                  15      

His Asn Lys Pro Asp Asp Ala Trp Cys Ala Ile His Gly His Val Tyr 

            20                  25                  30          

Asp Val Thr Lys Phe Ala Ser Val His Pro Gly Gly Asp Ile Ile Leu 

        35                  40                  45              

Leu Ala Ala Gly Lys Glu Ala Thr Val Leu Tyr Glu Thr Tyr His Val 

    50                  55                  60                  

Arg Gly Val Ser Asp Ala Val Leu Arg Lys Tyr Arg Ile Gly Lys Leu 

65                  70                  75                  80  

Pro Asp Gly Gln Gly Gly Ala Asn Glu Lys Glu Lys Arg Thr Leu Ser 

                85                  90                  95      

Gly Leu Ser Ser Ala Ser Tyr Tyr Thr Trp Asn Ser Asp Phe Tyr Arg 

            100                 105                 110         

Val Met Arg Glu Arg Val Val Ala Arg Leu Lys Glu Arg Gly Lys Ala 

        115                 120                 125             

Arg Arg Gly Gly Tyr Glu Leu Trp Ile Lys Ala Phe Leu Leu Leu Val 

    130                 135                 140                 
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Gly Phe Trp Ser Ser Leu Tyr Trp Met Cys Thr Leu Asp Pro Ser Phe 

145                 150                 155                 160 

Gly Ala Ile Leu Ala Ala Met Ser Leu Gly Val Phe Ala Ala Phe Val 

                165                 170                 175     

Gly Thr Cys Ile Gln His Asp Gly Asn His Gly Ala Phe Ala Gln Ser 

            180                 185                 190         

Arg Trp Val Asn Lys Val Ala Gly Trp Thr Leu Asp Met Ile Gly Ala 

        195                 200                 205             

Ser Gly Met Thr Trp Glu Phe Gln His Val Leu Gly His His Pro Tyr 

    210                 215                 220                 

Thr Asn Leu Ile Glu Glu Glu Asn Gly Leu Gln Lys Val Ser Gly Lys 

225                 230                 235                 240 

Lys Met Asp Thr Lys Leu Ala Asp Gln Glu Ser Asp Pro Asp Val Phe 

                245                 250                 255     

Ser Thr Tyr Pro Met Met Arg Leu His Pro Trp His Gln Lys Arg Trp 

            260                 265                 270         

Tyr His Arg Phe Gln His Ile Tyr Gly Pro Phe Ile Phe Gly Phe Met 

        275                 280                 285             

Thr Ile Asn Lys Val Val Thr Gln Asp Val Gly Val Val Leu Arg Lys 

    290                 295                 300                 

Arg Leu Phe Gln Ile Asp Ala Glu Cys Arg Tyr Ala Ser Pro Met Tyr 

305                 310                 315                 320 

Val Ala Arg Phe Trp Ile Met Lys Ala Leu Thr Val Leu Tyr Met Val 

                325                 330                 335     

Ala Leu Pro Cys Tyr Met Gln Gly Pro Trp His Gly Leu Lys Leu Phe 

            340                 345                 350         
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Ala Ile Ala His Phe Thr Cys Gly Glu Val Leu Ala Thr Met Phe Ile 

        355                 360                 365             

Val Asn His Ile Ile Glu Gly Val Ser Tyr Ala Ser Lys Asp Ala Val 

    370                 375                 380                 

Lys Gly Thr Met Ala Pro Pro Lys Thr Met His Gly Val Thr Pro Met 

385                 390                 395                 400 

Asn Asn Thr Arg Lys Glu Val Glu Ala Glu Ala Ser Lys Ser Gly Ala 

                405                 410                 415     

Val Val Lys Ser Val Pro Leu Asp Asp Trp Ala Ala Val Gln Cys Gln 

            420                 425                 430         

Thr Ser Val Asn Trp Ser Val Gly Ser Trp Phe Trp Asn His Phe Ser 

        435                 440                 445             

Gly Gly Leu Asn His Gln Ile Glu His His Leu Phe Pro Gly Leu Ser 

    450                 455                 460                 

His Glu Thr Tyr Tyr His Ile Gln Asp Val Val Gln Ser Thr Cys Ala 

465                 470                 475                 480 

Glu Tyr Gly Val Pro Tyr Gln His Glu Pro Ser Leu Trp Thr Ala Tyr 

                485                 490                 495     

Trp Lys Met Leu Glu His Leu Arg Gln Leu Gly Asn Glu Glu Thr His 

            500                 505                 510         

Glu Ser Trp Gln Arg Ala Ala 

        515                 

<210>  20

<211>  33

<212>  DNA

<213>  Artificial Sequence



40

<220>

<223>  Synthetic primer

<400>  20

gggggcgcct agggataaca gggtaatgat aac                                    33

<210>  21

<211>  32

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  21

cccggcgcca ttaccctgtt atccctactc gc                                     32

<210>  22

<211>  34

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  22

gggggcgcgc cgagtcgact ttccgataca gaag                                   34

<210>  23

<211>  34

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  23

cccgcgatcg ctgatggttg tgatcaaccg gaaa                                   34

<210>  24

<211>  36

<212>  DNA

<213>  Artificial Sequence

<220>
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<223>  Synthetic primer

<400>  24

ggggcgatcg cagagtccgt tttgtagagt aatatg                                 36

<210>  25

<211>  35

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  25

cccgcggccg cacggacctc gcaagttgca aaaag                                  35

<210>  26

<211>  31

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  26

gggggcgcgc catgctgcgg gcggatcctg g                                      31

<210>  27

<211>  35

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  27

cccgcgatcg cagcttttgt tttgtgtgac ttgtc                                  35

<210>  28

<211>  32

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer
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<400>  28

ggggcgatcg cggaaaactg cctgggttag gc                                     32

<210>  29

<211>  32

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  29

cccgcggccg ctctgatggc ctggagcgag tt                                     32

<210>  30

<211>  35

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  30

gggggcgcgc ctgggagtgt atttggaaaa tgact                                  35

<210>  31

<211>  31

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  31

cccgcgatcg ctttgcgggc ggtacgggta c                                      31

<210>  32

<211>  36

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  32

ggggcgatcg ccataacact catcagtagc ctttac                                 36
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<210>  33

<211>  39

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  33

cccgcggccg ctcttgtaat tccatagata atatatacg                              39

<210>  34

<211>  34

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  34

gggggcgcgc cgccgacaat ctctcttcct catt                                   34

<210>  35

<211>  33

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  35

cccgcgatcg ctgtgtgtgc ggagagtgtc ttg                                    33

<210>  36

<211>  32

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  36

ggggcgatcg cgcacagtcg cttcaccact tg                                     32



44

<210>  37

<211>  37

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  37

cccgcggccg ctaaaacaat gacaaataca actctag                                37

<210>  38

<211>  35

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  38

ggggcgatcg ctagggataa cagggtaatg ataac                                  35

<210>  39

<211>  34

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  39

cccgcgatcg cattaccctg ttatccctac tcgc                                   34

<210>  40

<211>  19

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  40

gtgtccgagc ccgtctacg                                                    19

<210>  41

<211>  22
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<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  41

acatggtgat accaataccg ac                                                22

<210>  42

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  42

gatgcaaatg acgcacggcc                                                   20

<210>  43

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  43

ccaaacgaca ctcgatagtg                                                   20

<210>  44

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  44

tgctttgcgt gggagagctc                                                   20

<210>  45

<211>  24

<212>  DNA

<213>  Artificial Sequence
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<220>

<223>  Synthetic primer

<400>  45

cagtggttga cattctatag gcac                                              24

<210>  46

<211>  21

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  46

caggcaacag acaagtcaca c                                                 21

<210>  47

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  47

catctggctc caacggccac                                                   20

<210>  48

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  48

cagctgtggg tcgttttcgc                                                   20

<210>  49

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>
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<223>  Synthetic primer

<400>  49

gctatttgcc taacccaggc                                                   20

<210>  50

<211>  21

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  50

catagctaca cccaaagtcg c                                                 21

<210>  51

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  51

cgctcagcgg actgaccatg                                                   20

<210>  52

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  52

tcttggggta cacgggctgg                                                   20

<210>  53

<211>  22

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer
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<400>  53

ctgtaaaggc tactgatgag tg                                                22

<210>  54

<211>  22

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  54

catgactaat cattcacgcg ac                                                22

<210>  55

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  55

cgtggtcggt gtgatagccg                                                   20

<210>  56

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  56

gttcgcagca gatcggctcg                                                   20

<210>  57

<211>  22

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  57

cgaacgccct tctccatcag tg                                                22
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<210>  58

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  58

cgttggaggc tgtgggtctg                                                   20

<210>  59

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  59

agtgctcaag ctcgtggcag                                                   20

<210>  60

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  60

gatctcggtt ctggccgtac                                                   20

<210>  61

<211>  20

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic primer

<400>  61

gcctccagga agtccatggg                                                   20
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<210>  62

<211>  3260

<212>  DNA

<213>  Yarrowia lipolytica

<400>  62

aactatacaa gtatcaagtt gcccattgtg ttgtatgttc cagaaccatt gtacccgtac       60

aagtagttaa gcatagccct tgtgcaagag tgtgtacgat caatgtctca gatacggcgg      120

tgactgccgc ttctggcagt ctttcaacgc tgcgtttctt cgtcgatgga ccggaagagc      180

tctctttacg agccaaaggc tccaagagtt tggttgtctt gtactctcta tctttccaca      240

ccgccgccca caaggttcgg aacgacatct cccaactcta actttaagca tggcctgttg      300

agaagccatg ctattcatcg gacacctgtt caacgagtca acaagcggac atagtcgtca      360

agtagtggca gcacagagag agagtcgtgc caatgggggt catgtagtag cacatgacga      420

aataagagac gttggattca tgtagaaccg acgtagtcac gtgaacacgt ccaaggtctt      480

cccctcttca cgtgcacgtg taactggttc tttcactctc ccccccgcca taagtcgacc      540

catgtcacgg ttgagacgtg gtccctccac actatccacg ctgagagcag cagtataccc      600

cgggcggttc cgttcggagc tctcttggcc aatccgcaca tgcgcattat gcgtttttca      660

ggtggtaaca gacgaggagt acgagcgtgt taaagtggcg gttaggagag gcggggcccg      720

tagttatata caagaggtag atgcgtgctg gtgttagagg ggctctcagg attaggagga      780

aaatttgaca ttggccctca acatataacc tcgggtgtgc ctctgtttac cctcagcttt      840

tgcttgtccc caagtcagtc acgccaggcc aaaaaggttg gtggattgac agggagaaaa      900

aaaaaagcct agtgggttta aactcgaggt aagacattga aatatatacc ggtcggcatc      960

ctgagtccct ttctcgtatt ccaacagacc gaccatagaa atggattcga ccacgcagac     1020

caacaccggc accggcaagg tggccgtgca gccccccacg gccttcatta agcccattga     1080

gaaggtgtcc gagcccgtct acgacacctt tggcaacgag ttcactcctc cagactactc     1140

tatcaaggat attctggatg ccattcccca ggagtgctac aagcggtcct acgttaagtc     1200

ctactcgtac gtggcccgag actgcttctt tatcgccgtt tttgcctaca tggcctacgc     1260

gtacctgcct cttattccct cggcttccgg ccgagctgtg gcctgggcca tgtactccat     1320
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tgtccagggt ctgtttggca ccggtctgtg ggttcttgcc cacgagtgtg gccactctgc     1380

tttctccgac tctaacaccg tcaacaacgt caccggatgg gttctgcact cctccatgct     1440

ggtcccttac tacgcctgga agctgaccca ctccatgcac cacaagtcca ctggtcacct     1500

cacccgtgat atggtgtttg tgcccaagga ccgaaaggag tttatggaga accgaggcgc     1560

ccatgactgg tctgagcttg ctgaggacgc tcccctcatg accctctacg gcctcatcac     1620

ccagcaggtg tttggatggc ctctgtatct gctgtctaac gttaccggac agaagtaccc     1680

caagctcaac aaatgggctg tcaaccactt caaccccaac gccccgctgt ttgagaagaa     1740

ggactggttc aacatctgga tctctaacgt cggtattggt atcaccatgt ccgtcatcgc     1800

atactccatc aaccgatggg gcctggcttc cgtcaccctc tactacctga tcccctacct     1860

gtgggtcaac cactggctcg tggccatcac ctacctgcag cacaccgacc ccactctgcc     1920

ccactaccac gccgaccagt ggaacttcac ccgaggagcc gccgccacca tcgaccgaga     1980

gtttggcttc atcggctcct tctgcttcca tgacatcatc gagacccacg ttctgcacca     2040

ctacgtgtct cgaattccct tctacaacgc ccgaatcgcc actgagaaga tcaagaaggt     2100

catgggcaag cactaccgac acgacgacac caacttcatc aagtctcttt acactgtcgc     2160

ccgaacctgc cagtttgttg aaggtaagga aggcattcag atgtttagaa acgtcaatgg     2220

agtcggagtt gctcctgacg gcctgccttc taaaaagtag agctagaaat gttatttgat     2280

tgtgttttaa ctgaacagca ccgagcccga ggctaagcca agcgaagccg aggggttgtg     2340

tagtccatgg acgtaacgag taggcgatat caccgcactc ggcactgcgt gtctgcgttc     2400

atgggcgaag tcacattacg ctgacaaccg ttgtagtttc cctttagtat caatactgtt     2460

acaagtaccg gtactcgtac tcgtactgat acgaatctgt gggaagaagt cacccttatc     2520

agaccttcat actgatgttt cggatatcaa tagaactggc atagagccgt taaagaagtt     2580

tcacttaatc actccaaccc tcctacttgt agattcaagc agatcgataa gatggatttg     2640

atggtcagtg ctagcctggg cccgagcgtc accatcagtc attctttaca agttgttcca     2700

ctcttctccc tacttgaatc gatctgtctg ggcgcctgat attcgttcga cttgtacgat     2760

agcggggtgt atttcgagct cgccgaaacc ggttttccat gaatttccac cgataattcc     2820
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attggcaatt caatcgacca taagcgtatc cggtaacggt gagacattga gacaccgatc     2880

gattagagag actactgtac gagcagtcta ctgtatatta gaaggaacaa taggtagtcc     2940

aactgagctt ttaactagtg ggtgtttttt gaacgtgttt ggagatctta ttaagcaaaa     3000

aaaaagctgt gttcacatta acaccaacaa accctgccgg tagttccttc aaaaacgcca     3060

catgcatcaa tcatcttcag ctttgccgat ctcctcctgc cgaggttaca accaactgga     3120

gccatcttta tcgtgccgta gagaagcgca gccagggaga gtttgagacc ggcaaaacga     3180

gggaatcggt agattctcag aaataatcca tatggagtca cgtgatcaga cttcccatgg     3240

acttttatat tgatatttgt                                                 3260

<210>  63

<211>  1620

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic resistance marker cassette

<400>  63

tagggataac agggtaatga taacttcgta tagcatacat tatacgaagt tatgggttgg       60

cggcgcattt gtgtcccaaa aaacagcccc aattgcccca attgacccca aattgaccca      120

gtagcggacc caaccccggc gagagccccc ttcaccccac atatcaaacc tcccccggtt      180

cccacacttg ccgttaaggg cgtagggtac tgcagtctgg aatctacgct tgttcagact      240

ttgtactagt ttctttgtct ggccatccgg gtaacccatg ccggacgcaa aatagactac      300

tgaaaatttt tttgctttgt ggttgggact ttagccaagg gtataaaaga ccaccgtccc      360

cgaattacct ttcctcttct tttctctctc tccttgtcaa ctcacacccg aagcacaatg      420

aagaagcccg agctgaccgc tacctctgtt gagaagttcc tgattgagaa gtttgattcc      480

gtttccgacc tgatgcagct gtccgagggc gaggagtctc gagccttctc ctttgacgtg      540

ggcggacgag gttacgttct gcgagtgaac tcgtgtgccg acggcttcta caaggatcga      600

tacgtctacc gacactttgc ttctgccgct ctgcccatcc ctgaggttct cgacattggc      660

gagttctctg agtccctcac ctactgcatc tctcgacgag ctcagggagt caccctgcag      720
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gacctccctg agactgagct gcctgctgtc ctccagcctg ttgctgaggc catggacgct      780

atcgctgctg ctgatctgtc ccagacctcg ggtttcggcc cctttggacc tcagggaatt      840

ggacagtaca ccacttggcg agacttcatc tgtgctattg ccgatcctca cgtctaccat      900

tggcagaccg ttatggacga tactgtgtcg gcttctgtcg ctcaggctct ggacgagctg      960

atgctctggg ccgaggattg ccccgaggtt cgacacctgg tgcatgctga cttcggttcc     1020

aacaacgttc tcaccgacaa cggccgaatc actgccgtga ttgactggtc cgaggctatg     1080

tttggcgact cgcagtacga ggtggccaac atcttctttt ggcgaccctg gctggcttgt     1140

atggagcagc agacccgata cttcgagcga cgacatcctg agctcgctgg ctcccctcga     1200

ctgcgagctt acatgctccg aattggtctg gaccagctct accagtcgct ggtggatggc     1260

aactttgacg atgctgcctg ggctcaggga cgatgtgacg ccatcgtgcg atctggcgct     1320

ggaaccgtcg gacgaactca gattgcccga cgatccgctg ctgtctggac cgacggatgc     1380

gtggaggtcc tggctgattc gggtaaccga cgaccctcta ctcgacctcg agctaaggag     1440

taagtgtctg tggtatctaa gctatttatc actctttaca acttctacct caactatcta     1500

ctttaataaa tgaatatcgt ttattctcta tgattactgt atatgcgttc ctctaagaca     1560

aatcgaatat aacttcgtat agcaggagtt atccgaagcg agtagggata acagggtaat     1620

<210>  64

<211>  341

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  Synthetic resistance marker

<400>  64

Met Lys Lys Pro Glu Leu Thr Ala Thr Ser Val Glu Lys Phe Leu Ile 

1               5                   10                  15      

Glu Lys Phe Asp Ser Val Ser Asp Leu Met Gln Leu Ser Glu Gly Glu 

            20                  25                  30          

Glu Ser Arg Ala Phe Ser Phe Asp Val Gly Gly Arg Gly Tyr Val Leu 
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        35                  40                  45              

Arg Val Asn Ser Cys Ala Asp Gly Phe Tyr Lys Asp Arg Tyr Val Tyr 

    50                  55                  60                  

Arg His Phe Ala Ser Ala Ala Leu Pro Ile Pro Glu Val Leu Asp Ile 

65                  70                  75                  80  

Gly Glu Phe Ser Glu Ser Leu Thr Tyr Cys Ile Ser Arg Arg Ala Gln 

                85                  90                  95      

Gly Val Thr Leu Gln Asp Leu Pro Glu Thr Glu Leu Pro Ala Val Leu 

            100                 105                 110         

Gln Pro Val Ala Glu Ala Met Asp Ala Ile Ala Ala Ala Asp Leu Ser 

        115                 120                 125             

Gln Thr Ser Gly Phe Gly Pro Phe Gly Pro Gln Gly Ile Gly Gln Tyr 

    130                 135                 140                 

Thr Thr Trp Arg Asp Phe Ile Cys Ala Ile Ala Asp Pro His Val Tyr 

145                 150                 155                 160 

His Trp Gln Thr Val Met Asp Asp Thr Val Ser Ala Ser Val Ala Gln 

                165                 170                 175     

Ala Leu Asp Glu Leu Met Leu Trp Ala Glu Asp Cys Pro Glu Val Arg 

            180                 185                 190         

His Leu Val His Ala Asp Phe Gly Ser Asn Asn Val Leu Thr Asp Asn 

        195                 200                 205             

Gly Arg Ile Thr Ala Val Ile Asp Trp Ser Glu Ala Met Phe Gly Asp 

    210                 215                 220                 

Ser Gln Tyr Glu Val Ala Asn Ile Phe Phe Trp Arg Pro Trp Leu Ala 

225                 230                 235                 240 
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Cys Met Glu Gln Gln Thr Arg Tyr Phe Glu Arg Arg His Pro Glu Leu 

                245                 250                 255     

Ala Gly Ser Pro Arg Leu Arg Ala Tyr Met Leu Arg Ile Gly Leu Asp 

            260                 265                 270         

Gln Leu Tyr Gln Ser Leu Val Asp Gly Asn Phe Asp Asp Ala Ala Trp 

        275                 280                 285             

Ala Gln Gly Arg Cys Asp Ala Ile Val Arg Ser Gly Ala Gly Thr Val 

    290                 295                 300                 

Gly Arg Thr Gln Ile Ala Arg Arg Ser Ala Ala Val Trp Thr Asp Gly 

305                 310                 315                 320 

Cys Val Glu Val Leu Ala Asp Ser Gly Asn Arg Arg Pro Ser Thr Arg 

                325                 330                 335     

Pro Arg Ala Lys Glu 

            340     

<210>  65

<211>  1165

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Synthetic resistance marker cassette

<400>  65

tagggataac agggtaatga taacttcgta tagcatacat tatacgaagt tatggggttg       60

gcggcgcatt tgtgtcccaa aaaacagccc caattgcccc aattgacccc aaattgaccc      120

agtagcggac ccaaccccgg cgagagcccc cttcacccca catatcaaac ctcccccggt      180

tcccacactt gccgttaagg gcgtagggta ctgcagtctg gaatctacgc ttgttcagac      240

tttgtactag tttctttgtc tggccatccg ggtaacccat gccggacgca aaatagacta      300

ctgaaaattt ttttgctttg tggttgggac tttagccaag ggtataaaag accaccgtcc      360
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ccgaattacc tttcctcttc ttttctctct ctccttgtca actcacaccc gaagcacaat      420

gaccactctg gatgacaccg cttaccgata ccgaacttcc gttcctggcg atgccgaggc      480

tattgaggct ctggatggat ctttcaccac tgacaccgtt ttccgagtga ccgctactgg      540

cgacggcttc accctgcgag aggtgcctgt cgaccctcct ctcaccaagg ttttccctga      600

cgatgagtcg gacgatgagt ctgacgctgg agaggacggc gaccctgact ctcgaacttt      660

cgtggcttac ggcgacgatg gcgacctggc cggctttgtg gtcgtttctt actccggatg      720

gaaccgacga ctgaccgtgg aggacatcga ggtcgctcct gagcaccgag gtcatggtgt      780

cggacgagct ctgatgggtc tggctactga gttcgctcga gagcgaggtg ctggccacct      840

gtggctcgag gtcaccaacg ttaacgcccc tgctattcat gcctaccgac gaatgggttt      900

taccctgtgt ggcctcgata ctgccctgta cgacggaacc gcttccgatg gagagcaggc      960

cctctacatg tcgatgccct gcccttaagt gtctgtggta tctaagctat ttatcactct     1020

ttacaacttc tacctcaact atctacttta ataaatgaat atcgtttatt ctctatgatt     1080

actgtatatg cgttcctcta agacaaatcg aatataactt cgtatagcag gagttatccg     1140

aagcgagtag ggataacagg gtaat                                           1165

<210>  66

<211>  189

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  Synthetic resistance marker

<400>  66

Met Thr Thr Leu Asp Asp Thr Ala Tyr Arg Tyr Arg Thr Ser Val Pro 

1               5                   10                  15      

Gly Asp Ala Glu Ala Ile Glu Ala Leu Asp Gly Ser Phe Thr Thr Asp 

            20                  25                  30          

Thr Val Phe Arg Val Thr Ala Thr Gly Asp Gly Phe Thr Leu Arg Glu 

        35                  40                  45              
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Val Pro Val Asp Pro Pro Leu Thr Lys Val Phe Pro Asp Asp Glu Ser 

    50                  55                  60                  

Asp Asp Glu Ser Asp Ala Gly Glu Asp Gly Asp Pro Asp Ser Arg Thr 

65                  70                  75                  80  

Phe Val Ala Tyr Gly Asp Asp Gly Asp Leu Ala Gly Phe Val Val Val 

                85                  90                  95      

Ser Tyr Ser Gly Trp Asn Arg Arg Leu Thr Val Glu Asp Ile Glu Val 

            100                 105                 110         

Ala Pro Glu His Arg Gly His Gly Val Gly Arg Ala Leu Met Gly Leu 

        115                 120                 125             

Ala Thr Glu Phe Ala Arg Glu Arg Gly Ala Gly His Leu Trp Leu Glu 

    130                 135                 140                 

Val Thr Asn Val Asn Ala Pro Ala Ile His Ala Tyr Arg Arg Met Gly 

145                 150                 155                 160 

Phe Thr Leu Cys Gly Leu Asp Thr Ala Leu Tyr Asp Gly Thr Ala Ser 

                165                 170                 175     

Asp Gly Glu Gln Ala Leu Tyr Met Ser Met Pro Cys Pro 

            180                 185                 

<210>  67

<211>  286

<212>  PRT

<213>  Yarrowia lipolytica

<400>  67

Met Pro Ser Tyr Glu Ala Arg Ala Asn Val His Lys Ser Ala Phe Ala 

1               5                   10                  15      

Ala Arg Val Leu Lys Leu Val Ala Ala Lys Lys Thr Asn Leu Cys Ala 

            20                  25                  30          
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Ser Leu Asp Val Thr Thr Thr Lys Glu Leu Ile Glu Leu Ala Asp Lys 

        35                  40                  45              

Val Gly Pro Tyr Val Cys Met Ile Lys Thr His Ile Asp Ile Ile Asp 

    50                  55                  60                  

Asp Phe Thr Tyr Ala Gly Thr Val Leu Pro Leu Lys Glu Leu Ala Leu 

65                  70                  75                  80  

Lys His Gly Phe Phe Leu Phe Glu Asp Arg Lys Phe Ala Asp Ile Gly 

                85                  90                  95      

Asn Thr Val Lys His Gln Tyr Lys Asn Gly Val Tyr Arg Ile Ala Glu 

            100                 105                 110         

Trp Ser Asp Ile Thr Asn Ala His Gly Val Pro Gly Thr Gly Ile Ile 

        115                 120                 125             

Ala Gly Leu Arg Ala Gly Ala Glu Glu Thr Val Ser Glu Gln Lys Lys 

    130                 135                 140                 

Glu Asp Val Ser Asp Tyr Glu Asn Ser Gln Tyr Lys Glu Phe Leu Val 

145                 150                 155                 160 

Pro Ser Pro Asn Glu Lys Leu Ala Arg Gly Leu Leu Met Leu Ala Glu 

                165                 170                 175     

Leu Ser Cys Lys Gly Ser Leu Ala Thr Gly Glu Tyr Ser Lys Gln Thr 

            180                 185                 190         

Ile Glu Leu Ala Arg Ser Asp Pro Glu Phe Val Val Gly Phe Ile Ala 

        195                 200                 205             

Gln Asn Arg Pro Lys Gly Asp Ser Glu Asp Trp Leu Ile Leu Thr Pro 

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

225                 230                 235                 240 

Thr Val Glu Asp Val Met Ser Thr Gly Thr Asp Ile Ile Ile Val Gly 

                245                 250                 255     

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

            260                 265                 270         

Tyr Gln Lys Ala Gly Trp Glu Ala Tyr Gln Lys Ile Asn Cys 

        275                 280                 285     

<210>  68

<211>  2861

<212>  DNA

<213>  Yarrowia lipolytica

<400>  68

ttaccatttt aaagcaattg ttaacaagat actactgtag aaaactgatt aaacattcgt       60

aacttgcctg tggctcgact tacagccaaa tgttcgcggc aaaatttgaa tattttgcac      120

acttattgtc ccaaaaccaa ataatgccaa caaaatccga tatagtgtag gggctatcac      180

ataccctctc ataagaatac ttttaaccgt ggagacgggg ttcgattcgt atcggagtgt      240

ttattttttg ctcaaccata ccctggggtg tgttctgtgg agcattctca cttttggtaa      300

acgacattgc ttcaagtgca gcggaatcaa aaagtataaa gtgggcagcg agtatacctg      360

tacagactgt aggcgataac tcaatccaat taccccccac aacatgactg gccaaactga      420

tctcaagact ttattgaaat cagcaacacc gattctcaat gaaggcacat acttcttctg      480

caacattcac ttgacgccta aagttggtga gaaatggacc gacaagacat attctgctat      540

ccacggactg ttgcctgtgt cggtggctac aatacgtgag tcagaagggc tgacggtggt      600

ggttcccaag gaaaaggtcg acgagtatct gtctgactcg tcattgccgc ctttggagta      660

cgactccaac tatgagtgtg cttggatcac tttgacgata cattcttcgt tggaggctgt      720

gggtctgaca gctgcgtttt cggcgcggtt ggccgacaac aatatcagct gcaacgtcat      780

tgctggcttt catcatgatc acatttttgt cggcaaaggc gacgcccaga gagccattga      840
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cgttctttct aatttggacc gatagccgta tagtccagtc tatctataag ttcaactaac      900

tcgtaactat taccataaca tatacttcac tgccccagat aaggttccga taaaaagttc      960

tgcagactaa atttatttca gtctcctctt caccaccaaa atgccctcct acgaagctcg     1020

agctaacgtc cacaagtccg cctttgccgc tcgagtgctc aagctcgtgg cagccaagaa     1080

aaccaacctg tgtgcttctc tggatgttac caccaccaag gagctcattg agcttgccga     1140

taaggtcgga ccttatgtgt gcatgatcaa gacccatatc gacatcattg acgacttcac     1200

ctacgccggc actgtgctcc ccctcaagga acttgctctt aagcacggtt tcttcctgtt     1260

cgaggacaga aagttcgcag atattggcaa cactgtcaag caccagtaca agaacggtgt     1320

ctaccgaatc gccgagtggt ccgatatcac caacgcccac ggtgtacccg gaaccggaat     1380

cattgctggc ctgcgagctg gtgccgagga aactgtctct gaacagaaga aggaggacgt     1440

ctctgactac gagaactccc agtacaagga gttcctggtc ccctctccca acgagaagct     1500

ggccagaggt ctgctcatgc tggccgagct gtcttgcaag ggctctctgg ccactggcga     1560

gtactccaag cagaccattg agcttgcccg atccgacccc gagtttgtgg ttggcttcat     1620

tgcccagaac cgacctaagg gcgactctga ggactggctt attctgaccc ccggggtggg     1680

tcttgacgac aagggagacg ctctcggaca gcagtaccga actgttgagg atgtcatgtc     1740

taccggaacg gatatcataa ttgtcggccg aggtctgtac ggccagaacc gagatcctat     1800

tgaggaggcc aagcgatacc agaaggctgg ctgggaggct taccagaaga ttaactgtta     1860

gaggttagac tatggatatg taatttaact gtgtatatag agagcgtgca agtatggagc     1920

gcttgttcag cttgtatgat ggtcagacga cctgtctgat cgagtatgta tgatactgca     1980

caacctgtgt atccgcatga tctgtccaat ggggcatgtt gttgtgtttc tcgatacgga     2040

gatgctgggt acaagtagct aatacgattg aactacttat acttatatga ggcttgaaga     2100

aagctgactt gtgtatgact tattctcaac tacatcccca gtcacaatac caccactgca     2160

ctaccactac accaaaacca tgatcaaacc acccatggac ttcctggagg cagaagaact     2220

tgttatggaa aagctcaaga gagagaagcc aagatactat caagacatgt gtcgcaactt     2280

caaggaggac caagctctgt acaccgagaa acaggccttt gtcgacgaag ctctaaagct     2340
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gaaacgggac atcgaaaagt tggagaagtc aatctggaaa ctacacgtag aaaacagaca     2400

ccatctccaa caagtacagg acttcaaatt tgcactgaag acattctgtg ggtggagcca     2460

taagtaacaa tcgcctgctc caggaactta aaaaagaggc attataggcc ccttcatctg     2520

aatattcttt gagtaccaac tgccgccaac tccccaatcg ttaattagtg ttatctattc     2580

tatctatgct attagcacat atttatcatg tgctgctgtt atgtacgggt tcaatataca     2640

aatgcttagt cctcaaacac cttcataggt gggtcgtctt cctggccaaa tcgaattctc     2700

atgatttcaa acacgaacag accgatagac gtagacggaa gcgcactgag ggtcgtccag     2760

ccacaaccat ggtataggta tctgggccaa ctcaaccgca gaccctttcg gatgttattg     2820

gctgtatgca gagtctcaac gtaggctcgg tagtagagat g                         2861

<210>  69

<211>  3545

<212>  DNA

<213>  Yarrowia lipolytica

<400>  69

atgctgcggg cggatcctgg tgcatttttg cttgcgattg ttgtgaaaat tagcacggtt       60

atattagccc gtaataaatg cccgtctcca tcttcatatg gccatcaccc cgcaaatagc      120

cggccaatca ggcgtatgtc acctgttgct cacacgcatg tcctcggacc gttgtattgt      180

gcaagtaggg gtacctcccc gatccatcct cgaccagtgg cacgctcaac cccatggttc      240

gcttttctct tttcgtctat cctgaactga gtttttttcc acgccaactg atatcccctt      300

acgttacccc ctcatcacct ggtgaggcga aactgtaagg tgaaagctaa aaatgacatc      360

tcagctgcac gaaggaccgg ggcttaaaag acgggctggt gcttgtgatt taaaactgga      420

caaatctcag cttgcttgaa attttggtct ccaactgttt ccgagcgaat cgcacacaaa      480

ccgggcttct ctctgcagac cacgcccccg aaactctttc tcccaccacc accaacactc      540

cctttccatt cccacaccgt tcctctctcg tgcgtcatcc ttgcgcaatc atcttcgtct      600

gcgacatatt gtacgacata cagtaccacg gaacgtttca gaccgtcgac gtgaacacat      660

cttaggaaca gcaacctgag ctacagaaat ctatctatag gcggataaaa aaacgcaccc      720

actgctcgtc ctccttgctc ctcgaaaccg actcctctac acacgtcaaa tccgaggttg      780
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aaatcttccc cacatttggc agccaaacca gcacatccca gcaacctcgc acagcgccga      840

aatcgacctg tcgacttggc cacaaaaaaa agcaccggct ctgcaacagt tctcacgacc      900

aattacgtac aagtacgaaa tcgttcgtgg accgtgactg ataagctccc actttttctt      960

ctaacaacag gcaacagaca agtcacacaa aacaaaagct atgactatcg actcacaata     1020

ctacaagtcg cgagacaaaa acgacacggc acccaaaatc gcgggaatcc gatatgcccc     1080

gctatcgaca ccattactca accgatgtga gaccttctct ctggtctggc acattttcag     1140

cattcccact ttcctcacaa ttttcatgct atgctgcgca attccactgc tctggccatt     1200

tgtgattgcg tatgtagtgt acgctgttaa agacgactcc ccgtccaacg gaggagtggt     1260

caagcgatac tcgcctattt caagaaactt cttcatctgg aagctctttg gccgctactt     1320

ccccataact ctgcacaaga cggtggatct ggagcccacg cacacatact accctctgga     1380

cgtccaggag tatcacctga ttgctgagag atactggccg cagaacaagt acctccgagc     1440

aatcatctcc accatcgagt actttctgcc cgccttcatg aaacggtctc tttctatcaa     1500

cgagcaggag cagcctgccg agcgagatcc tctcctgtct cccgtttctc ccagctctcc     1560

gggttctcaa cctgacaagt ggattaacca cgacagcaga tatagccgtg gagaatcatc     1620

tggctccaac ggccacgcct cgggctccga acttaacggc aacggcaaca atggcaccac     1680

taaccgacga cctttgtcgt ccgcctctgc tggctccact gcatctgatt ccacgcttct     1740

taacgggtcc ctcaactcct acgccaacca gatcattggc gaaaacgacc cacagctgtc     1800

gcccacaaaa ctcaagccca ctggcagaaa atacatcttc ggctaccacc cccacggcat     1860

tatcggcatg ggagcctttg gtggaattgc caccgaggga gctggatggt ccaagctctt     1920

tccgggcatc cctgtttctc ttatgactct caccaacaac ttccgagtgc ctctctacag     1980

agagtacctc atgagtctgg gagtcgcttc tgtctccaag aagtcctgca aggccctcct     2040

caagcgaaac cagtctatct gcattgtcgt tggtggagca caggaaagtc ttctggccag     2100

acccggtgtc atggacctgg tgctactcaa gcgaaagggt tttgttcgac ttggtatgga     2160

ggtcggaaat gtcgcccttg ttcccatcat ggcctttggt gagaacgacc tctatgacca     2220

ggttagcaac gacaagtcgt ccaagctgta ccgattccag cagtttgtca agaacttcct     2280
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tggattcacc cttcctttga tgcatgcccg aggcgtcttc aactacgatg tcggtcttgt     2340

cccctacagg cgacccgtca acattgtggt tggttccccc attgacttgc cttatctccc     2400

acaccccacc gacgaagaag tgtccgaata ccacgaccga tacatcgccg agctgcagcg     2460

aatctacaac gagcacaagg atgaatattt catcgattgg accgaggagg gcaaaggagc     2520

cccagagttc cgaatgattg agtaaggaaa actgcctggg ttaggcaaat agctaatgag     2580

tatttttttg atggcaacca aatgtagaaa gaaaaaaaaa aaaaaagaaa aaaaaaagag     2640

aatattatat ctatgtaatt ctattaaaag ctctgttgag tgagcggaat aaatactgtt     2700

gaagagggga ttgtgtagag atctgtttac tcaatggcaa actcatctgg gggagatcct     2760

tccactgtgg gaagctcctg gatagccttt gcatcgggtt caagaagacc attgtgaaca     2820

gccttgacac tgtcgacaat gacagcatca acgccatgct tgatctgggt cttggcaatc     2880

acagggttgt tattcagaac accgtaggag acacagacca gcccagcccg cttgacgacc     2940

tggataagtc gagggcacat gacaaaggga ctacactcgg acacaagacc caaaaggttc     3000

caatccttgc agaaccgaat ggcctcctgg agagaagagg ctcgaatgtc atacatgggg     3060

gcagttccag actcggtgag gaacagggtg gggtatccga cagggttgac ttcagtcttg     3120

ccaatcatag ggacacctcc ttgcttgtgg ttcagcatga ggcacacgtc agggtggaaa     3180

gaggagaaga taatctctcg gtttgctcca tactcaaaga cacactcgag gaccttgtcc     3240

gcccaaacgt tgaggtcaag ggcaaactct tccatctcct cagcttgtcc ttcgtcaagc     3300

atggggtact tgcactcgat gttgcagcca acgttgggag ggagagactg tagaacctct     3360

cgtagagtgg tgaaaggggc ctgaatggaa ataccacgag aattaccctt gaaacccttc     3420

atcttgtagt cacgagtgta cttcattcga tgagtgatgt ggtcatctgc gtcagggtca     3480

tcttgctgaa gtgcagttcc ttcaagtatc ttgtcgccct cagaaactcg ctccaggcca     3540

tcaga                                                                 3545

<210>  70

<211>  514

<212>  PRT

<213>  Yarrowia lipolytica
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<400>  70

Met Thr Ile Asp Ser Gln Tyr Tyr Lys Ser Arg Asp Lys Asn Asp Thr 

1               5                   10                  15      

Ala Pro Lys Ile Ala Gly Ile Arg Tyr Ala Pro Leu Ser Thr Pro Leu 

            20                  25                  30          

Leu Asn Arg Cys Glu Thr Phe Ser Leu Val Trp His Ile Phe Ser Ile 

        35                  40                  45              

Pro Thr Phe Leu Thr Ile Phe Met Leu Cys Cys Ala Ile Pro Leu Leu 

    50                  55                  60                  

Trp Pro Phe Val Ile Ala Tyr Val Val Tyr Ala Val Lys Asp Asp Ser 

65                  70                  75                  80  

Pro Ser Asn Gly Gly Val Val Lys Arg Tyr Ser Pro Ile Ser Arg Asn 

                85                  90                  95      

Phe Phe Ile Trp Lys Leu Phe Gly Arg Tyr Phe Pro Ile Thr Leu His 

            100                 105                 110         

Lys Thr Val Asp Leu Glu Pro Thr His Thr Tyr Tyr Pro Leu Asp Val 

        115                 120                 125             

Gln Glu Tyr His Leu Ile Ala Glu Arg Tyr Trp Pro Gln Asn Lys Tyr 

    130                 135                 140                 

Leu Arg Ala Ile Ile Ser Thr Ile Glu Tyr Phe Leu Pro Ala Phe Met 

145                 150                 155                 160 

Lys Arg Ser Leu Ser Ile Asn Glu Gln Glu Gln Pro Ala Glu Arg Asp 

                165                 170                 175     

Pro Leu Leu Ser Pro Val Ser Pro Ser Ser Pro Gly Ser Gln Pro Asp 

            180                 185                 190         
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Lys Trp Ile Asn His Asp Ser Arg Tyr Ser Arg Gly Glu Ser Ser Gly 

        195                 200                 205             

Ser Asn Gly His Ala Ser Gly Ser Glu Leu Asn Gly Asn Gly Asn Asn 

    210                 215                 220                 

Gly Thr Thr Asn Arg Arg Pro Leu Ser Ser Ala Ser Ala Gly Ser Thr 

225                 230                 235                 240 

Ala Ser Asp Ser Thr Leu Leu Asn Gly Ser Leu Asn Ser Tyr Ala Asn 

                245                 250                 255     

Gln Ile Ile Gly Glu Asn Asp Pro Gln Leu Ser Pro Thr Lys Leu Lys 

            260                 265                 270         

Pro Thr Gly Arg Lys Tyr Ile Phe Gly Tyr His Pro His Gly Ile Ile 

        275                 280                 285             

Gly Met Gly Ala Phe Gly Gly Ile Ala Thr Glu Gly Ala Gly Trp Ser 

    290                 295                 300                 

Lys Leu Phe Pro Gly Ile Pro Val Ser Leu Met Thr Leu Thr Asn Asn 

305                 310                 315                 320 

Phe Arg Val Pro Leu Tyr Arg Glu Tyr Leu Met Ser Leu Gly Val Ala 

                325                 330                 335     

Ser Val Ser Lys Lys Ser Cys Lys Ala Leu Leu Lys Arg Asn Gln Ser 

            340                 345                 350         

Ile Cys Ile Val Val Gly Gly Ala Gln Glu Ser Leu Leu Ala Arg Pro 

        355                 360                 365             

Gly Val Met Asp Leu Val Leu Leu Lys Arg Lys Gly Phe Val Arg Leu 

    370                 375                 380                 

Gly Met Glu Val Gly Asn Val Ala Leu Val Pro Ile Met Ala Phe Gly 
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385                 390                 395                 400 

Glu Asn Asp Leu Tyr Asp Gln Val Ser Asn Asp Lys Ser Ser Lys Leu 

                405                 410                 415     

Tyr Arg Phe Gln Gln Phe Val Lys Asn Phe Leu Gly Phe Thr Leu Pro 

            420                 425                 430         

Leu Met His Ala Arg Gly Val Phe Asn Tyr Asp Val Gly Leu Val Pro 

        435                 440                 445             

Tyr Arg Arg Pro Val Asn Ile Val Val Gly Ser Pro Ile Asp Leu Pro 

    450                 455                 460                 

Tyr Leu Pro His Pro Thr Asp Glu Glu Val Ser Glu Tyr His Asp Arg 

465                 470                 475                 480 

Tyr Ile Ala Glu Leu Gln Arg Ile Tyr Asn Glu His Lys Asp Glu Tyr 

                485                 490                 495     

Phe Ile Asp Trp Thr Glu Glu Gly Lys Gly Ala Pro Glu Phe Arg Met 

            500                 505                 510         

Ile Glu 

        

<210>  71

<211>  3581

<212>  DNA

<213>  Yarrowia lipolytica

<400>  71

tgggagtgta tttggaaaat gacttggcct ggaccccgac taccgctagt gctacccatg       60

gggtgtctcc agaacccttg tacatcagcc tatatgcgtg tgtgtctacg tctactgtac      120

aaatctgctt ggcgtcaaat ggcactacaa gtacaaagac caaatgccac aagttcagta      180

cgagtacaag agtctgctac ttgtagctcc cgcaggtatt tagttcatac aaacgagtat      240

acttgtagct gtccaacagt agttttcaga cacctgatca gaaataggaa cacgctccac      300



67

ggacctcgta tccactctaa gaccataata tatgggtttc tggaacattg gtgcccctca      360

cctctcatct cttttttttt tacctctctg accaccacca cccttgttgt tccgagtggt      420

tagctgcacc ccacctagca aactttaggg ccccatacgc ataagcatac gtccggtgtg      480

cgacttgtgt gtgaacgcgg tccacacaag gtgtctttca agtccacaca gggctttgtc      540

tagagcctgg gctatcttcc cacgtttgta tatatagact ggatccacac ccagcaacgc      600

aacgtcctcc cacccaaccc tatcctccac gttacacgcc caagatcttc caaacaagaa      660

gacacattcc acagcaagaa taaccttggc aagaacgtgc gacgaggtga ataaaagagc      720

ccagagtact aacattttgt ggacctgttg gaaactaatt gccgccgcaa ctcgactgga      780

accaagttca agaccactga caagcgcccc ggtccaacca gaacactaaa cggagccgca      840

cagcaagcac cacggacgat cgtcatcatc cctatggcca acctgcatgg atactcttga      900

taacagttaa gctatattta ccaacaccac ctccgttcac gacataacat ccccacacca      960

tagctacacc caaagtcgct gtacccgtac cgcccgcaaa atggaagtcc gacgacgaaa     1020

aatcgacgtg ctcaaggccc agaaaaacgg ctacgaatcg ggcccaccat ctcgacaatc     1080

gtcgcagccc tcctcaagag catcgtccag aacccgcaac aaacactcct cgtccaccct     1140

gtcgctcagc ggactgacca tgaaagtcca gaagaaacct gcgggacccc cggcgaactc     1200

caaaacgcca ttcctacaca tcaagcccgt gcacacgtgc tgctccacat caatgctttc     1260

gcgcgattat gacggctcca accccagctt caagggcttc aaaaacatcg gcatgatcat     1320

tctcattgtg ggaaatctac ggctcgcatt cgaaaactac ctcaaatacg gcatttccaa     1380

cccgttcttc gaccccaaaa ttactccttc cgagtggcag ctctcaggct tgctcatagt     1440

cgtggcctac gcacatatcc tcatggccta cgctattgag agcgctgcca agctgctgtt     1500

cctctctagc aaacaccact acatggccgt ggggcttctg cataccatga acactttgtc     1560

gtccatctcg ttgctgtcct acgtcgtcta ctactacctg cccaaccccg tggcaggcac     1620

aatagtcgag tttgtggccg ttattctgtc tctcaaactc gcctcatacg ccctcactaa     1680

ctcggatctc cgaaaagccg caattcatgc ccagaagctc gacaagacgc aagacgataa     1740

cgaaaaggaa tccacctcgt cttcctcttc ttcagatgac gcagagactt tggcagacat     1800
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tgacgtcatt cctgcatact acgcacagct gccctacccc cagaatgtga cgctgtcgaa     1860

cctgctgtac ttctggtttg ctcccacact ggtctaccag cccgtgtacc ccaagacgga     1920

gcgtattcga cccaagcacg tgatccgaaa cctgtttgag ctcgtctctc tgtgcatgct     1980

tattcagttt ctcatcttcc agtacgccta ccccatcatg cagtcgtgtc tggctctgtt     2040

cttccagccc aagctcgatt atgccaacat ctccgagcgc ctcatgaagt tggcctccgt     2100

gtctatgatg gtctggctca ttggattcta cgctttcttc cagaacggtc tcaatcttat     2160

tgccgagctc acctgttttg gaaacagaac cttctaccag cagtggtgga attcccgctc     2220

cattggccag tactggactc tatggaacaa gccagtcaac cagtacttta gacaccacgt     2280

ctacgtgcct cttctcgctc ggggcatgtc gcggttcaat gcgtcggtgg tggttttctt     2340

tttctccgcc gtcatccatg aactgcttgt cggcatcccc actcacaaca tcatcggagc     2400

cgccttcttc ggcatgatgt cgcaggtgcc tctgatcatg gctactgaga accttcagca     2460

tattaactcc tctctgggcc ccttccttgg caactgtgca ttctggttca cctttttcct     2520

gggacaaccc acttgtgcat tcctttatta tctggcttac aactacaagc agaaccagta     2580

gcataacact catcagtagc ctttacagtg ataaataata ttgacattga cgtaatctga     2640

tgattgtaga caaacgtgag acggcattag cgataatatt ttgacgatgc ccacgggcat     2700

ataataacca ttctgtaata gaactttgag catgttcaga agtaatgagt ttcatacata     2760

ggagtacaga tcgtggcgat gtgtaattac cggtaccgca tatgttgaac ctgttcgtaa     2820

aaggtgcctt caacacagtt ttgttgccgt cttacctgtg tataagcgtt cagcttctgg     2880

tgtgtagcag aaggaggtga agttgaggaa caaataatgg agacttgcag cagactccgt     2940

gcctcaagca aaaaagatga tccagcagag gatcgaactc tgagcctcct cggcactcgt     3000

agattgaagc cactttgtga gcgagacgtg ataaccatta caccactaga ccgggggtga     3060

agatcagagc ccgtattgtc gtattcaaag ttaaaaatgg ggatttttta tattcagaag     3120

tgtgtgattt attgaacgcc aataacccgg cttactacag taggtatata gctgtaatga     3180

atcattagaa taaaaaaaaa tccgcctcaa agtagctgaa atgtatccct agaataatga     3240

ggggaaaaaa ctgataaatc aggtgaaata cggcatttag ggacaggtaa gagttcaatt     3300
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gaatttatgt cgtattattt aagctgtcgg agaaaacttg tgtgcttttt tgtatggttt     3360

tcgtgactgt gtacatttct gtacccctga ttccgaacat cttatactga cacaagacat     3420

tggagataaa tcatacagta taaagtagct acgtcttact tgtacagtgc ttttaattac     3480

aatatgcccc actatacata catgtgattc attttataaa cccctcctca ggctaattac     3540

ttctaatgcg tttcgtatat attatctatg gaattacaag a                         3581

<210>  72

<211>  526

<212>  PRT

<213>  Yarrowia lipolytica

<400>  72

Met Glu Val Arg Arg Arg Lys Ile Asp Val Leu Lys Ala Gln Lys Asn 

1               5                   10                  15      

Gly Tyr Glu Ser Gly Pro Pro Ser Arg Gln Ser Ser Gln Pro Ser Ser 

            20                  25                  30          

Arg Ala Ser Ser Arg Thr Arg Asn Lys His Ser Ser Ser Thr Leu Ser 

        35                  40                  45              

Leu Ser Gly Leu Thr Met Lys Val Gln Lys Lys Pro Ala Gly Pro Pro 

    50                  55                  60                  

Ala Asn Ser Lys Thr Pro Phe Leu His Ile Lys Pro Val His Thr Cys 

65                  70                  75                  80  

Cys Ser Thr Ser Met Leu Ser Arg Asp Tyr Asp Gly Ser Asn Pro Ser 

                85                  90                  95      

Phe Lys Gly Phe Lys Asn Ile Gly Met Ile Ile Leu Ile Val Gly Asn 

            100                 105                 110         

Leu Arg Leu Ala Phe Glu Asn Tyr Leu Lys Tyr Gly Ile Ser Asn Pro 

        115                 120                 125             
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Phe Phe Asp Pro Lys Ile Thr Pro Ser Glu Trp Gln Leu Ser Gly Leu 

    130                 135                 140                 

Leu Ile Val Val Ala Tyr Ala His Ile Leu Met Ala Tyr Ala Ile Glu 

145                 150                 155                 160 

Ser Ala Ala Lys Leu Leu Phe Leu Ser Ser Lys His His Tyr Met Ala 

                165                 170                 175     

Val Gly Leu Leu His Thr Met Asn Thr Leu Ser Ser Ile Ser Leu Leu 

            180                 185                 190         

Ser Tyr Val Val Tyr Tyr Tyr Leu Pro Asn Pro Val Ala Gly Thr Ile 

        195                 200                 205             

Val Glu Phe Val Ala Val Ile Leu Ser Leu Lys Leu Ala Ser Tyr Ala 

    210                 215                 220                 

Leu Thr Asn Ser Asp Leu Arg Lys Ala Ala Ile His Ala Gln Lys Leu 

225                 230                 235                 240 

Asp Lys Thr Gln Asp Asp Asn Glu Lys Glu Ser Thr Ser Ser Ser Ser 

                245                 250                 255     

Ser Ser Asp Asp Ala Glu Thr Leu Ala Asp Ile Asp Val Ile Pro Ala 

            260                 265                 270         

Tyr Tyr Ala Gln Leu Pro Tyr Pro Gln Asn Val Thr Leu Ser Asn Leu 

        275                 280                 285             

Leu Tyr Phe Trp Phe Ala Pro Thr Leu Val Tyr Gln Pro Val Tyr Pro 

    290                 295                 300                 

Lys Thr Glu Arg Ile Arg Pro Lys His Val Ile Arg Asn Leu Phe Glu 

305                 310                 315                 320 

Leu Val Ser Leu Cys Met Leu Ile Gln Phe Leu Ile Phe Gln Tyr Ala 
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                325                 330                 335     

Tyr Pro Ile Met Gln Ser Cys Leu Ala Leu Phe Phe Gln Pro Lys Leu 

            340                 345                 350         

Asp Tyr Ala Asn Ile Ser Glu Arg Leu Met Lys Leu Ala Ser Val Ser 

        355                 360                 365             

Met Met Val Trp Leu Ile Gly Phe Tyr Ala Phe Phe Gln Asn Gly Leu 

    370                 375                 380                 

Asn Leu Ile Ala Glu Leu Thr Cys Phe Gly Asn Arg Thr Phe Tyr Gln 

385                 390                 395                 400 

Gln Trp Trp Asn Ser Arg Ser Ile Gly Gln Tyr Trp Thr Leu Trp Asn 

                405                 410                 415     

Lys Pro Val Asn Gln Tyr Phe Arg His His Val Tyr Val Pro Leu Leu 

            420                 425                 430         

Ala Arg Gly Met Ser Arg Phe Asn Ala Ser Val Val Val Phe Phe Phe 

        435                 440                 445             

Ser Ala Val Ile His Glu Leu Leu Val Gly Ile Pro Thr His Asn Ile 

    450                 455                 460                 

Ile Gly Ala Ala Phe Phe Gly Met Met Ser Gln Val Pro Leu Ile Met 

465                 470                 475                 480 

Ala Thr Glu Asn Leu Gln His Ile Asn Ser Ser Leu Gly Pro Phe Leu 

                485                 490                 495     

Gly Asn Cys Ala Phe Trp Phe Thr Phe Phe Leu Gly Gln Pro Thr Cys 

            500                 505                 510         

Ala Phe Leu Tyr Tyr Leu Ala Tyr Asn Tyr Lys Gln Asn Gln 

        515                 520                 525     
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<210>  73

<211>  3947

<212>  DNA

<213>  Yarrowia lipolytica

<400>  73

gagtcgactt tccgatacag aagtggaacc agacttgctc cacattcatc tttcccccat       60

ttttctatag tggttcagtg gagttgacta cttgataaca attggtacat gtaatactga      120

tacatctccg tggatatacc atacacattc agtgaccaag cagcgtcgaa catgaccttc      180

aagaatgggt tccctgtcat ctggagggat gacggctctg gtttgtcaag tctgctgaat      240

gcatctactt gtacgttgta gtaacttcct ctgtcctccc tagaaacgac ccttcaatgc      300

agcacagacg ataaatcagc gtatatcgtc cagtccaact gtgagaccta cgatgaccta      360

gagaatggtt ctcttaatct ggagtctgct tcttctccac acaactgaca gcgtatcccc      420

catggcaccg aagctccagt actgaccgac ctttgctaca agtgctgtgt ccagagttct      480

ctagtaggta cgatacgaca gcagcttgat actgtgcttg gacctaccct tgcatgaggt      540

cttgctgttg tccactgaca caggaccatt ctgcggggtc cactgaaaca agaccattct      600

gacgcgattt ctttgtacag atgaagtcag aaatacaagc aatggcacca ctcttttggt      660

tcgaccatga ctgtttttac atccatttcc agtaccaacc gcactttttt catgttcgcc      720

ccacatttat taatattatg ctcttcatgc accagcaaaa taaccgaaac gcgcatatga      780

tagtgggatt ctcgatttgc ccggcagaca aacgccgcta aaatcgccac agtatcgaat      840

tttaattgaa tacgaacgtc aattccggct tatccttcta gcagttgtct cccgcagctc      900

gctccatgac taatcattca cgcgacatgt ctcagctacc ccggtctggc tcatgtaaaa      960

aaagtgtaat cggctttttt ccggttgatc acaaccatca atgacacaac ctgtgaatcg     1020

gaaggcgact gtcgagcggg tcgagccagc agtggaggtg gctgactccg agtccgaggc     1080

caagaccgac gtccacgttc accaccatca tcaccaccac aagcgaaaat ccgtcaaggg     1140

caagattctc aacttcttca cccgaagtcg acgtatcacc ttcgtcctcg gcgccgtggt     1200

cggtgtgata gccgcgggat actacgctgc gccaccggag ctcagcattg atatcgatgc     1260

tcttctcggc gacttgccct cgttcgactt tgacgctcta tctctcgaca acttgtccat     1320
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ggacagtgtg tcggactttg tacaagacat gaaatcgcgg tttccgacca agattctgca     1380

ggaggcggcc aagatcgaga agcaccagaa aagcgaacag aaggctgccc cttttgctgt     1440

gggcaaggct atgaagagcg agggactcaa cgccaagtac ccggtggtgc tggtgcccgg     1500

cgtcatctcc acgggactgg agagctggtc cctggaggga accgaggagt gtcccaccga     1560

gtcgcacttc agaaagcgaa tgtggggctc ctggtacatg atccgagtca tgctgctgga     1620

caagtactgc tggctgcaga acctgatgct ggacacagag accggtctag accctcccca     1680

tttcaagctg cgagccgccc agggatttgc ctccgccgac ttctttatgg caggctactg     1740

gctgtggaac aagctgctcg agaacctggc tgttattgga tacgatacgg atacaatgtc     1800

tgctgcggcg tacgactgga gactgtccta ccctgatttg gagcaccgag acggatactt     1860

ctccaagctc aaagcttcaa tcgaagagac taagcgtatg acaggtgaga agacagttct     1920

gacgggccat tccatgggct cccaggtcat cttctacttc atgaagtggg ctgaggccga     1980

gggatatgga ggaggaggtc ccaactgggt caatgaccat attgaatcct ttgtcgacat     2040

ttccggctcc atgctgggta ctcccaagac cctggttgct cttctgtctg gagaaatgaa     2100

ggataccgtg cagctgaacg cgatggctgt gtatggactg gagcagttct tctctcgacg     2160

agagcgagcc gatctgctgc gaacatgggg aggaattgct tccatgattc ccaagggtgg     2220

taaggctatc tggggtgatc attctggagc ccctgatgac gagcctggcc agaatgtcac     2280

ctttggcaac ttcatcaagt tcaaggagtc cttgaccgag tactctgcta agaacctcac     2340

catggatgaa accgttgact tcctgtattc tcagtctccc gagtggtttg tgaaccgaac     2400

cgagggtgct tactcctttg gaattgccaa gactcgaaag caggttgagc agaatgagaa     2460

gcgaccttct acctggagca accctctgga agctgctctc cccaatgccc ccgatctcaa     2520

gatctactgc ttctatggag tcggtaagga taccgagcga gcctactact accaggatga     2580

gcccaatccc gagcagacca acttgaacgt cagtatcgct ggaaacgacc ctgatggtgt     2640

gcttatgggc cagggcgatg gaaccgtctc ccttgtgacc cataccatgt gtcaccgatg     2700

gaaggacgag aattccaagt tcaaccctgg taacgcccag gtcaaggttg tggagatgtt     2760

gcaccagcct gatcgacttg atattcgagg cggtgctcag actgccgagc atgtggacat     2820
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tctggggcgt tctgagttga acgagatggt tctgaaggtg gccagtggaa agggaaatga     2880

gattgaagag agagtcatct ccaacattga tgagtgggtg tggaagattg atctcggcag     2940

caattagaga gtccgttttg tagagtaata tgttttgtat atcacactga tggagaaggg     3000

cgttcgtcct ctcatgattc catgtggttg tttaatgaac acgtagaacg acgaacgacg     3060

aacgacgaac gacgaacgaa cgagcaacaa acgtcatcaa cgcgtgtttt cccgcaaaat     3120

gaagaatgtt tcccccacaa tatgcgcctt tctccagatc tgcgcgttct gataaagaat     3180

atatttcaat tgtttggaat aaatcgggaa aattcaggag aaaagaggag aaacagggaa     3240

atcactgaaa tctactcctg aaaatgttcg acaaaaaacg aattgcttcc aatatacaac     3300

cactcctgtc acctcctcaa caaaatatat tttactccgc caccaatgcc aacccatggt     3360

gacgccaaga ttcacaagac tgcttggagc ggctgaaaag agtgttttgc ggtcttctaa     3420

gcgaccccga gccgctcaaa gacccattgg aggagatctt ctttggccat ttcggttctg     3480

ttggctatca tccgcctcca aaaagcaacc ccatttgctt ctttttccaa cccgttaaaa     3540

tacctcatct cgcttcacat tccagggttt cattttaagc gtagcaccat gcaaagtgca     3600

ggtgtagggc gtacaataaa gcctgtgaga cactctttga caaggacagg acgctcgtat     3660

ttttgagacg ttgatgttgg gggctagtgg ggcgatttgg gggcaataaa cggggtaaat     3720

ctgtgctttt gaggctgtat ttttgattcc agcctttttt aatttattgt tatctgcttt     3780

actacaaatt tctgccgtat ttttagcccc tcaatttcgt ctgtcacttc tcatgtcgca     3840

caaggctgtg ccatcttgca ttaggttatc caaccctact gtctcttctc tgtctgtctg     3900

gaatctgaaa gcaagccgtg cgactttttg caacttgcga ggtccgt                   3947

<210>  74

<211>  648

<212>  PRT

<213>  Yarrowia lipolytica

<400>  74

Met Thr Gln Pro Val Asn Arg Lys Ala Thr Val Glu Arg Val Glu Pro 

1               5                   10                  15      
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Ala Val Glu Val Ala Asp Ser Glu Ser Glu Ala Lys Thr Asp Val His 

            20                  25                  30          

Val His His His His His His His Lys Arg Lys Ser Val Lys Gly Lys 

        35                  40                  45              

Ile Leu Asn Phe Phe Thr Arg Ser Arg Arg Ile Thr Phe Val Leu Gly 

    50                  55                  60                  

Ala Val Val Gly Val Ile Ala Ala Gly Tyr Tyr Ala Ala Pro Pro Glu 

65                  70                  75                  80  

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

                85                  90                  95      

Phe Asp Ala Leu Ser Leu Asp Asn Leu Ser Met Asp Ser Val Ser Asp 

            100                 105                 110         

Phe Val Gln Asp Met Lys Ser Arg Phe Pro Thr Lys Ile Leu Gln Glu 

        115                 120                 125             

Ala Ala Lys Ile Glu Lys His Gln Lys Ser Glu Gln Lys Ala Ala Pro 

    130                 135                 140                 

Phe Ala Val Gly Lys Ala Met Lys Ser Glu Gly Leu Asn Ala Lys Tyr 

145                 150                 155                 160 

Pro Val Val Leu Val Pro Gly Val Ile Ser Thr Gly Leu Glu Ser Trp 

                165                 170                 175     

Ser Leu Glu Gly Thr Glu Glu Cys Pro Thr Glu Ser His Phe Arg Lys 

            180                 185                 190         

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

        195                 200                 205             

Tyr Cys Trp Leu Gln Asn Leu Met Leu Asp Thr Glu Thr Gly Leu Asp 
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    210                 215                 220                 

Pro Pro His Phe Lys Leu Arg Ala Ala Gln Gly Phe Ala Ser Ala Asp 

225                 230                 235                 240 

Phe Phe Met Ala Gly Tyr Trp Leu Trp Asn Lys Leu Leu Glu Asn Leu 

                245                 250                 255     

Ala Val Ile Gly Tyr Asp Thr Asp Thr Met Ser Ala Ala Ala Tyr Asp 

            260                 265                 270         

Trp Arg Leu Ser Tyr Pro Asp Leu Glu His Arg Asp Gly Tyr Phe Ser 

        275                 280                 285             

Lys Leu Lys Ala Ser Ile Glu Glu Thr Lys Arg Met Thr Gly Glu Lys 

    290                 295                 300                 

Thr Val Leu Thr Gly His Ser Met Gly Ser Gln Val Ile Phe Tyr Phe 

305                 310                 315                 320 

Met Lys Trp Ala Glu Ala Glu Gly Tyr Gly Gly Gly Gly Pro Asn Trp 

                325                 330                 335     

Val Asn Asp His Ile Glu Ser Phe Val Asp Ile Ser Gly Ser Met Leu 

            340                 345                 350         

Gly Thr Pro Lys Thr Leu Val Ala Leu Leu Ser Gly Glu Met Lys Asp 

        355                 360                 365             

Thr Val Gln Leu Asn Ala Met Ala Val Tyr Gly Leu Glu Gln Phe Phe 

    370                 375                 380                 

Ser Arg Arg Glu Arg Ala Asp Leu Leu Arg Thr Trp Gly Gly Ile Ala 

385                 390                 395                 400 

Ser Met Ile Pro Lys Gly Gly Lys Ala Ile Trp Gly Asp His Ser Gly 

                405                 410                 415     
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Ala Pro Asp Asp Glu Pro Gly Gln Asn Val Thr Phe Gly Asn Phe Ile 

            420                 425                 430         

Lys Phe Lys Glu Ser Leu Thr Glu Tyr Ser Ala Lys Asn Leu Thr Met 

        435                 440                 445             

Asp Glu Thr Val Asp Phe Leu Tyr Ser Gln Ser Pro Glu Trp Phe Val 

    450                 455                 460                 

Asn Arg Thr Glu Gly Ala Tyr Ser Phe Gly Ile Ala Lys Thr Arg Lys 

465                 470                 475                 480 

Gln Val Glu Gln Asn Glu Lys Arg Pro Ser Thr Trp Ser Asn Pro Leu 

                485                 490                 495     

Glu Ala Ala Leu Pro Asn Ala Pro Asp Leu Lys Ile Tyr Cys Phe Tyr 

            500                 505                 510         

Gly Val Gly Lys Asp Thr Glu Arg Ala Tyr Tyr Tyr Gln Asp Glu Pro 

        515                 520                 525             

Asn Pro Glu Gln Thr Asn Leu Asn Val Ser Ile Ala Gly Asn Asp Pro 

    530                 535                 540                 

Asp Gly Val Leu Met Gly Gln Gly Asp Gly Thr Val Ser Leu Val Thr 

545                 550                 555                 560 

His Thr Met Cys His Arg Trp Lys Asp Glu Asn Ser Lys Phe Asn Pro 

                565                 570                 575     

Gly Asn Ala Gln Val Lys Val Val Glu Met Leu His Gln Pro Asp Arg 

            580                 585                 590         

Leu Asp Ile Arg Gly Gly Ala Gln Thr Ala Glu His Val Asp Ile Leu 

        595                 600                 605             

Gly Arg Ser Glu Leu Asn Glu Met Val Leu Lys Val Ala Ser Gly Lys 
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    610                 615                 620                 

Gly Asn Glu Ile Glu Glu Arg Val Ile Ser Asn Ile Asp Glu Trp Val 

625                 630                 635                 640 

Trp Lys Ile Asp Leu Gly Ser Asn 

                645             

<210>  75

<211>  3632

<212>  DNA

<213>  Yarrowia lipolytica

<400>  75

gccgacaatc tctcttcctc attaccgcgc tttaatagcg aggagctatt agtttgattt       60

catccaaacc ccgcgggacg tattggcggg ccaaccaaaa aaagagtctt catttagcgc      120

gaaaaaaaca agaggttgaa ggcaatattt ctgctcaatt agacgacaca tgatctcttg      180

tccaacagca atacggttcc tggacgccgc gggtcacgtg aagggtatcc ccggcttgtg      240

gatctctgga cacctgtgga tctatcgacc ctatggactt agctggtctg tgatcatgcg      300

atgaggccaa gacttttgtg cagatgaatc atgtgtctgg gtgagacttg ggtcggtctt      360

gtagcaaggc tggcggggcg ccacaccgac ggcgaggaag ggggggttct cgttgactcc      420

ggcctccgac tgcgagctgt gaaatcgcgc gaccgttcgc tggtgcctta cagatgcatc      480

taaaaaaagc ctcgttgttg ctgggtaagt caaacctcgg taagcacgat gggctgccca      540

gagagagcga gtgcactgca gcccggaagg ttgactgaag aaatcttata ccgtttatct      600

tctttaattt ttttgtcagc gcctttaaac tcggcggctt aattagtgac cgttttgggc      660

acctaaaatg gcgcacgagg ttattgttga ggtcagtagg tgtgagagag tctgagggcg      720

ggggccggac aagtgctcac ttatatagtt gtctcccatg acacgggtct ggtaacacgc      780

cggcgcctga cacggctcag atttggttca gcttggcaca atttggtttc aagcttgcac      840

tttagcagtt tgtacactgg cagcaagttt gaatttcagt gcatgagaac tctatgtata      900

agatgcaaat gacgcacggc cctacatata gcggggtcta tcgtggcgac ggggcaaaaa      960

ggatacaagt cgttcttaca agacactctc cgcacacaca atggccacac tccaccccga     1020
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agacgccgca ggacggcccg tgcgacgacg acctcgtccc tccagttcgg gcggctccag     1080

atcgccgtcc accaaacgac actcgatagt gcgggagcat ctcggagaag agctcaatgt     1140

gcccgacggc caggaaatgg acctgggcca ggtcaacaag aacctcaatg ccgcatacgc     1200

caaggccgag aaggactcgg acgacgagaa ggaaaagaag gaggagggcg tggtggacga     1260

gctgccagag aagtattcct accctcgatt ctcaaagaac aaccgacgct acagattcac     1320

cgacatcaag ttcaagccaa caccgtcgat tctcgacaag ttcgcccaca aggactcgga     1380

gttctttggc ttctacaccc tgctgtggat ggtgtttgcc ttctgcgtct tccgaaccgg     1440

cctgctcaac tacacaaacg aaggcatcct gttccggggc cagattttcg ccattctcag     1500

caaagatctc tggaaagtcg cattggtcga tctgggcatg tacctgacca cctatctgtc     1560

tgtgtttctg caattggccg tcaagcacgg tctggtcgac tggaactcgt ttggctggat     1620

catccagaac gtgcaccaga ccctgttcct cttcttctac ctttgggtcg ccaagtcgag     1680

taacctgcct tggatcggta acatcttcat tgtgcttcat gcctttgtca tgctcatgaa     1740

acaacactcg tacgccttct acaatggcta cctatggact gtcgaggacg agctctccca     1800

cgcaaagcag cgtctcaccg aagacattcc tgtttcagag aaggaggatc tcaagctgga     1860

catcgagttc tgcgagacag agctcaaggt ccaatccaga cacacccctt tccccaccaa     1920

catcaccttt tctaactact tctggtactc catgttccca acgctcgtct acgaaattga     1980

gttccctcga accccccgaa tcaagtggac atacgtgctg gagaaggtcg ccgcagtctt     2040

tggcgtcttc ttccttatga tctgggtcgc agagtcgtac ctgtatcccc ctgtggtggc     2100

tgttattcaa atgcgagacg aacccttctg gaacaaggtc cgaatctatc ccattttcct     2160

gtcggacatt ctgctgccct ttgtcattga gtacatgctt gttttctaca tcatctggga     2220

cgccattctc aacggcattg ccgagctcac tcgcttcgcc gacagagact tttatggccc     2280

ctggtggaac tgtaccagct gggagcagtt tagccgagaa tggaacattc ctgtctacca     2340

gttcctcaag cgacacgtct accactcgtc catctctgct ttcaagttct ccaagggcgc     2400

agctaccctc accaccttct tgctgtcttc tcttgtccac gagctggtca tgtttgccat     2460

ctttaagaag ttccgaggat acctgctgtt gctgcagatg acccagctgc ccctggccat     2520
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gctgcagaaa accaaatgga tccaggacag acccgttttt ggcaacgctt tcttctggtt     2580

ctcgctcatg atcggacctt ctctcatgtg ttccatgtac ctcctcttct aagcacagtc     2640

gcttcaccac ttgtgcctat agaatgtcaa ccactgtcaa cttcttgtat ggccatcaac     2700

tatgaacaag tcagttgaca gctacaatgc ttccactgaa gttatcctcc cccactgtat     2760

tttattctta acactgatca tctacctaac gagacactgt agagccactg gtattgtatg     2820

aaacttcgcc aagagatgcc gacgatgaaa gtctgagttt aagaaaatca aaaaggggta     2880

aaaaaaacgg tttacgccct ccgagccgat actacggaga tatcggagtt acagacactt     2940

tgggagcaaa gtctgcaata caagcccacg gaactagagg tgggtcgtca gtaaaggccg     3000

acgatactca gctggctgca taacttccgg attgaaagag agccagtctt tcgaacctcg     3060

gctcagaaaa gaagagaagg aaggtacaaa catcatacga tatagagtct ttttagcacg     3120

gcggtcagtt ggattgcaaa gtggaagggc aagagtactg ctgccttgtt taattggtat     3180

ccactatgca ttttgctttt tgcaagtgga actgggagaa cttgtagcct tgggttgatg     3240

cggtcggaga ttagagttga tctgaaaaat aaaaaataaa aaaacgagat gcggattgtg     3300

gaagctgtag aggatatgtg actacaagag tagtatctac gagtgtgtac ttgctgcgaa     3360

agttgatttc gaacgaacca gcttcattga ctaaacagtg atgattttcg agacagcgga     3420

aaacttcaag ccagtatgca gcatttaggc tcatcggcac ctattttagc cgcaactagc     3480

cgcttctttc tgtaacatac gatgatttgt caggtacagt acagtaccgt tttaagcacc     3540

tgaactagcg gtggcctacg tgcacatgct cgtattgtag taccgagtta aagattgttt     3600

tggagtctag agttgtattt gtcattgttt ta                                   3632

<210>  76

<211>  543

<212>  PRT

<213>  Yarrowia lipolytica

<400>  76

Met Ala Thr Leu His Pro Glu Asp Ala Ala Gly Arg Pro Val Arg Arg 

1               5                   10                  15      
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Arg Pro Arg Pro Ser Ser Ser Gly Gly Ser Arg Ser Pro Ser Thr Lys 

            20                  25                  30          

Arg His Ser Ile Val Arg Glu His Leu Gly Glu Glu Leu Asn Val Pro 

        35                  40                  45              

Asp Gly Gln Glu Met Asp Leu Gly Gln Val Asn Lys Asn Leu Asn Ala 

    50                  55                  60                  

Ala Tyr Ala Lys Ala Glu Lys Asp Ser Asp Asp Glu Lys Glu Lys Lys 

65                  70                  75                  80  

Glu Glu Gly Val Val Asp Glu Leu Pro Glu Lys Tyr Ser Tyr Pro Arg 

                85                  90                  95      

Phe Ser Lys Asn Asn Arg Arg Tyr Arg Phe Thr Asp Ile Lys Phe Lys 

            100                 105                 110         

Pro Thr Pro Ser Ile Leu Asp Lys Phe Ala His Lys Asp Ser Glu Phe 

        115                 120                 125             

Phe Gly Phe Tyr Thr Leu Leu Trp Met Val Phe Ala Phe Cys Val Phe 

    130                 135                 140                 

Arg Thr Gly Leu Leu Asn Tyr Thr Asn Glu Gly Ile Leu Phe Arg Gly 

145                 150                 155                 160 

Gln Ile Phe Ala Ile Leu Ser Lys Asp Leu Trp Lys Val Ala Leu Val 

                165                 170                 175     

Asp Leu Gly Met Tyr Leu Thr Thr Tyr Leu Ser Val Phe Leu Gln Leu 

            180                 185                 190         

Ala Val Lys His Gly Leu Val Asp Trp Asn Ser Phe Gly Trp Ile Ile 

        195                 200                 205             

Gln Asn Val His Gln Thr Leu Phe Leu Phe Phe Tyr Leu Trp Val Ala 
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    210                 215                 220                 

Lys Ser Ser Asn Leu Pro Trp Ile Gly Asn Ile Phe Ile Val Leu His 

225                 230                 235                 240 

Ala Phe Val Met Leu Met Lys Gln His Ser Tyr Ala Phe Tyr Asn Gly 

                245                 250                 255     

Tyr Leu Trp Thr Val Glu Asp Glu Leu Ser His Ala Lys Gln Arg Leu 

            260                 265                 270         

Thr Glu Asp Ile Pro Val Ser Glu Lys Glu Asp Leu Lys Leu Asp Ile 

        275                 280                 285             

Glu Phe Cys Glu Thr Glu Leu Lys Val Gln Ser Arg His Thr Pro Phe 

    290                 295                 300                 

Pro Thr Asn Ile Thr Phe Ser Asn Tyr Phe Trp Tyr Ser Met Phe Pro 

305                 310                 315                 320 

Thr Leu Val Tyr Glu Ile Glu Phe Pro Arg Thr Pro Arg Ile Lys Trp 

                325                 330                 335     

Thr Tyr Val Leu Glu Lys Val Ala Ala Val Phe Gly Val Phe Phe Leu 

            340                 345                 350         

Met Ile Trp Val Ala Glu Ser Tyr Leu Tyr Pro Pro Val Val Ala Val 

        355                 360                 365             

Ile Gln Met Arg Asp Glu Pro Phe Trp Asn Lys Val Arg Ile Tyr Pro 

    370                 375                 380                 

Ile Phe Leu Ser Asp Ile Leu Leu Pro Phe Val Ile Glu Tyr Met Leu 

385                 390                 395                 400 

Val Phe Tyr Ile Ile Trp Asp Ala Ile Leu Asn Gly Ile Ala Glu Leu 

                405                 410                 415     
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Thr Arg Phe Ala Asp Arg Asp Phe Tyr Gly Pro Trp Trp Asn Cys Thr 

            420                 425                 430         

Ser Trp Glu Gln Phe Ser Arg Glu Trp Asn Ile Pro Val Tyr Gln Phe 

        435                 440                 445             

Leu Lys Arg His Val Tyr His Ser Ser Ile Ser Ala Phe Lys Phe Ser 

    450                 455                 460                 

Lys Gly Ala Ala Thr Leu Thr Thr Phe Leu Leu Ser Ser Leu Val His 

465                 470                 475                 480 

Glu Leu Val Met Phe Ala Ile Phe Lys Lys Phe Arg Gly Tyr Leu Leu 

                485                 490                 495     

Leu Leu Gln Met Thr Gln Leu Pro Leu Ala Met Leu Gln Lys Thr Lys 

            500                 505                 510         

Trp Ile Gln Asp Arg Pro Val Phe Gly Asn Ala Phe Phe Trp Phe Ser 

        515                 520                 525             

Leu Met Ile Gly Pro Ser Leu Met Cys Ser Met Tyr Leu Leu Phe 

    530                 535                 540             

<210>  77

<211>  4103

<212>  DNA

<213>  Yarrowia lipolytica

<400>  77

gattccgcca agtgagactg gcgatcggga gaagggttgg tggtcatggg ggatagaatt       60

tgtacaagtg gaaaaaccac tacgagtagc ggatttgata ccacaagtag cagagatata      120

cagcaatggt gggagtgcaa gtatcggaat gtactgtacc tcctgtactc gtactcgtac      180

ggcactcgta gaaacggggc aatacggggg agaagcgatc gcccgtctgt tcaatcgcca      240

caagtccgag taatgctcga gtatcgaagt cttgtacctc cctgtcaatc atggcaccac      300

tggtcttgac ttgtctattc atactggaca agcgccagag ttaagcttgt agcgaatttc      360



84

gccctcggac atcaccccat acgacggaca cacatgcccg acaaacagcc tctcttattg      420

tagctgaaag tatattgaat gtgaacgtgt acaatatcag gtaccagcgg gaggttacgg      480

ccaaggtgat accggaataa ccctggcttg gagatggtcg gtccattgta ctgaagtgtc      540

cgtgtcgttt ccgtcactgc cccaattgga catgtttgtt tttccgatct ttcgggcgcc      600

ctctccttgt ctccttgtct gtctcctgga ctgttgctac cccatttctt tggcctccat      660

tggttcctcc ccgtctttca cgtcgtctat ggttgcatgg tttcccttat acttttcccc      720

acagtcacat gttatggagg ggtctagatg gaggcctaat tttgacgtgc aaggggcgaa      780

ttggggcgag aaacacgtcg tggacatggt gcaaggcccg cagggttgat tcgacgcttt      840

tccgcgaaaa aaacaagtcc aaataccccc gtttattctc cctcggctct cggtatttca      900

catgaaaact ataacctaga ctacacgggc aaccttaacc ccagagtata cttatatacc      960

aaagggatgg gtcctcaaaa atcacacaag caacgacgcc atgaacccca acaacactgg     1020

caccattgaa atcaacggta aggagtacaa caccttcacc gagccccccg tggccatggc     1080

tcaggagcga gccaagacct ccttccccgt gcgagagatg acctacttcc tcgacggtgg     1140

cgagaagaac accctcaaaa acgagcagat catggaggag attgagcgag accctctttt     1200

caacaacgac aactactacg atctcaacaa ggagcagatc cgagagctca ccatggagcg     1260

agtcgccaag ctgtctctgt ttgtgcgtga tcagcccgag gacgacatca agaagcgatt     1320

tgctctcatt ggtatcgccg atatgggaac ctacacccga cttggtgtcc actacggcct     1380

cttctttggc gccgtccgag gtaccggaac tgccgagcag tttggccact ggatctccaa     1440

gggagccgga gacctgcgaa agttctacgg atgtttctcc atgaccgagc tgggccatgg     1500

ctccaacctg gctggtctcg agaccaccgc catctacgat gaggagaccg acgagttcat     1560

catcaacacc cctcacattg ccgccaccaa gtggtggatt ggaggagccg cccacaccgc     1620

cacccacact gtcgtgttcg cccgactcat tgtcaagggc aaggactacg gtgtcaagac     1680

ctttgttgtc cagctgcgaa acatcaacga ccacagcctc aaggtcggta tctctattgg     1740

tgatatcgga aagaagatgg gccgagacgg tatcgataac ggatggatcc agttcaccaa     1800

cgtgcgaatc ccccgacaga acctgctcat gaagtacaca aaggtcgacc gagagggtaa     1860
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cgtgacccag cctcctctgg ctcagcttac ctacggttct cttatcactg gtcgagtctc     1920

catggcctct gattctcacc aggtcggaaa gcgattcatc accattgctc tgcgatacgc     1980

ctgcattcga cgacagttct ccaccacccc cggccagccc gagaccaaga tcatcgacta     2040

cccctaccat cagcgacgac ttctgcctct tctggcctat gtctatgctc ttaagatgac     2100

tgccgatgag gttggagctc tcttctcccg aaccatgctt aagatggacg acctcaagcc     2160

cgacgacaag gccggcctca atgaggttgt ttccgacgtc aaggagctct tctccgtctc     2220

cgccggtctc aaggccttct ccacctgggc ttgtgccgac gtcattgaca agacccgaca     2280

ggcttgcggt ggccacggtt actctggata caacggtttc ggccaggcct acgccgactg     2340

ggttgtccag tgcacctggg agggtgacaa caacattctc accctttctg ccggccgagc     2400

tcttatccag tctgccgttg ctctgcgaaa gggcgagcct gttggtaacg ccgtttctta     2460

cctgaagcga tacaaggatc tggccaacgc taagctcaat ggccgatctc tcaccgaccc     2520

caaggtcctc gtcgaggcct gggaggttgc tgccggtaac atcatcaacc gagccaccga     2580

ccagtacgag aagctcattg gcgagggtct taacgccgac caggcctttg aggttctgtc     2640

tcagcagcga ttccaggccg ccaaggtcca cacacgacga cacctcattg ccgctttctt     2700

ctcccgaatt gacaccgagg ctggcgaggc catcaagcag cccctgctta acctggctct     2760

gctgtttgcc ctgtggtcca tcgaagagga ctctggtctg ttcctgcgag agggcttcct     2820

cgagcccaag gatatcgaca ccgtcaccga gctcgtcaac aagtactgca ccactgtgcg     2880

agaggaggtc attggctaca ccgatgcctt caacctgtcc gactacttca tcaacgctcc     2940

tattggatgc tacgatggtg acgcttaccg acactacttc cagaaggtca acgagcagaa     3000

ccctgcccga gacccccgac ctccttacta cgcctctact ctcaagccct tccttttccg     3060

agaggaggag gatgatgaca tttgcgagct tgatgaggaa tagacaagcg ggtatttatt     3120

gtatgaataa agattatgta ttgattgcaa aaaagtgcat ttgtagatgt ggtttattgt     3180

agagagtacg gtatgtactg tacgaacatt aggagctact tctacaagta gattttctta     3240

acaagggtga aatttactag gaagtacatg catatttcgt tagtagaatc acaaaagaaa     3300

tgtacaagca cgtactactt gtactccaca atgtggagtg ggagcaaaaa aattggacga     3360
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caccggaatc gaaccgggga cctcgcgcat gctaagcgca tgtgataacc aactacacca     3420

gacgcccaag aactttcttg gtgattatgg aatacgtggt ctgctatatc tcaattttgc     3480

tgtaatgaat cattagaatt aaaaaaaaaa ccccattttt gtgtgattgt cggccaagag     3540

atggaacagg aagaatacgt gaacaagcga gcacgaatgc catatgctct tctgaacaac     3600

cgagtccgaa tccgatttgt gggtatcaca tgtctcaagt agctgaaatg tatttcgcta     3660

gaataaaata aatgagatta agaattaaaa atattggaat atattttcct agaatagaaa     3720

ctttggattt tttttcggct attacagtct gaactggaca aacggctgac tatatataaa     3780

tattattggg tctgttttct tgtttatgtc gaaattatct gggttttact actgtgtcgt     3840

cgagtataga gtggcctgac tggagaaaat gcagtagtat ggacagtagg tactgccagc     3900

cagagaagtt tttggaattg atacttgagt catttttcca ttccccattc cccattccaa     3960

cacaatcaac tgtttctgaa cattttccaa aacgcggaga tgtatgtcac ttggcactgc     4020

aagtctcgat tcaaaatgca tctctttcag accaaagtgt catcagcttt gtttggcccc     4080

aaattaccgc aaatacttgt cga                                             4103

<210>  78

<211>  700

<212>  PRT

<213>  Yarrowia lipolytica

<400>  78

Met Asn Pro Asn Asn Thr Gly Thr Ile Glu Ile Asn Gly Lys Glu Tyr 

1               5                   10                  15      

Asn Thr Phe Thr Glu Pro Pro Val Ala Met Ala Gln Glu Arg Ala Lys 

            20                  25                  30          

Thr Ser Phe Pro Val Arg Glu Met Thr Tyr Phe Leu Asp Gly Gly Glu 

        35                  40                  45              

Lys Asn Thr Leu Lys Asn Glu Gln Ile Met Glu Glu Ile Glu Arg Asp 

    50                  55                  60                  
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Pro Leu Phe Asn Asn Asp Asn Tyr Tyr Asp Leu Asn Lys Glu Gln Ile 

65                  70                  75                  80  

Arg Glu Leu Thr Met Glu Arg Val Ala Lys Leu Ser Leu Phe Val Arg 

                85                  90                  95      

Asp Gln Pro Glu Asp Asp Ile Lys Lys Arg Phe Ala Leu Ile Gly Ile 

            100                 105                 110         

Ala Asp Met Gly Thr Tyr Thr Arg Leu Gly Val His Tyr Gly Leu Phe 

        115                 120                 125             

Phe Gly Ala Val Arg Gly Thr Gly Thr Ala Glu Gln Phe Gly His Trp 

    130                 135                 140                 

Ile Ser Lys Gly Ala Gly Asp Leu Arg Lys Phe Tyr Gly Cys Phe Ser 

145                 150                 155                 160 

Met Thr Glu Leu Gly His Gly Ser Asn Leu Ala Gly Leu Glu Thr Thr 

                165                 170                 175     

Ala Ile Tyr Asp Glu Glu Thr Asp Glu Phe Ile Ile Asn Thr Pro His 

            180                 185                 190         

Ile Ala Ala Thr Lys Trp Trp Ile Gly Gly Ala Ala His Thr Ala Thr 

        195                 200                 205             

His Thr Val Val Phe Ala Arg Leu Ile Val Lys Gly Lys Asp Tyr Gly 

    210                 215                 220                 

Val Lys Thr Phe Val Val Gln Leu Arg Asn Ile Asn Asp His Ser Leu 

225                 230                 235                 240 

Lys Val Gly Ile Ser Ile Gly Asp Ile Gly Lys Lys Met Gly Arg Asp 

                245                 250                 255     

Gly Ile Asp Asn Gly Trp Ile Gln Phe Thr Asn Val Arg Ile Pro Arg 
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            260                 265                 270         

Gln Asn Leu Leu Met Lys Tyr Thr Lys Val Asp Arg Glu Gly Asn Val 

        275                 280                 285             

Thr Gln Pro Pro Leu Ala Gln Leu Thr Tyr Gly Ser Leu Ile Thr Gly 

    290                 295                 300                 

Arg Val Ser Met Ala Ser Asp Ser His Gln Val Gly Lys Arg Phe Ile 

305                 310                 315                 320 

Thr Ile Ala Leu Arg Tyr Ala Cys Ile Arg Arg Gln Phe Ser Thr Thr 

                325                 330                 335     

Pro Gly Gln Pro Glu Thr Lys Ile Ile Asp Tyr Pro Tyr His Gln Arg 

            340                 345                 350         

Arg Leu Leu Pro Leu Leu Ala Tyr Val Tyr Ala Leu Lys Met Thr Ala 

        355                 360                 365             

Asp Glu Val Gly Ala Leu Phe Ser Arg Thr Met Leu Lys Met Asp Asp 

    370                 375                 380                 

Leu Lys Pro Asp Asp Lys Ala Gly Leu Asn Glu Val Val Ser Asp Val 

385                 390                 395                 400 

Lys Glu Leu Phe Ser Val Ser Ala Gly Leu Lys Ala Phe Ser Thr Trp 

                405                 410                 415     

Ala Cys Ala Asp Val Ile Asp Lys Thr Arg Gln Ala Cys Gly Gly His 

            420                 425                 430         

Gly Tyr Ser Gly Tyr Asn Gly Phe Gly Gln Ala Tyr Ala Asp Trp Val 

        435                 440                 445             

Val Gln Cys Thr Trp Glu Gly Asp Asn Asn Ile Leu Thr Leu Ser Ala 

    450                 455                 460                 



89

Gly Arg Ala Leu Ile Gln Ser Ala Val Ala Leu Arg Lys Gly Glu Pro 

465                 470                 475                 480 

Val Gly Asn Ala Val Ser Tyr Leu Lys Arg Tyr Lys Asp Leu Ala Asn 

                485                 490                 495     

Ala Lys Leu Asn Gly Arg Ser Leu Thr Asp Pro Lys Val Leu Val Glu 

            500                 505                 510         

Ala Trp Glu Val Ala Ala Gly Asn Ile Ile Asn Arg Ala Thr Asp Gln 

        515                 520                 525             

Tyr Glu Lys Leu Ile Gly Glu Gly Leu Asn Ala Asp Gln Ala Phe Glu 

    530                 535                 540                 

Val Leu Ser Gln Gln Arg Phe Gln Ala Ala Lys Val His Thr Arg Arg 

545                 550                 555                 560 

His Leu Ile Ala Ala Phe Phe Ser Arg Ile Asp Thr Glu Ala Gly Glu 

                565                 570                 575     

Ala Ile Lys Gln Pro Leu Leu Asn Leu Ala Leu Leu Phe Ala Leu Trp 

            580                 585                 590         

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

        595                 600                 605             

Pro Lys Asp Ile Asp Thr Val Thr Glu Leu Val Asn Lys Tyr Cys Thr 

    610                 615                 620                 

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

625                 630                 635                 640 

Asp Tyr Phe Ile Asn Ala Pro Ile Gly Cys Tyr Asp Gly Asp Ala Tyr 

                645                 650                 655     

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

Arg Pro Pro Tyr Tyr Ala Ser Thr Leu Lys Pro Phe Leu Phe Arg Glu 

        675                 680                 685             

Glu Glu Asp Asp Asp Ile Cys Glu Leu Asp Glu Glu 

    690                 695                 700 

<210>  79

<211>  4247

<212>  DNA

<213>  Saccharomyces cerevisiae

<400>  79

tcactcaacc acctccaaaa aataacaggt tcatctaaag taaaagactt taacttgctc       60

ttagtttcca aattaaatat ctgcacgata gtaccatttg ctctaacgga aataaccatc      120

tgagatggat gcatgatagc agaatcaccg cccatattct tccttgtcac ttcattgcct      180

ttggccaaat ccacgattgc aacagagttt gtaccgtcct ttgtttctct aacagtgacg      240

aagtggtcac tctcgaaagt agttgatctg aagtcaagga attgagggga aattcctaag      300

gacatcagat cgaccaattc ggtaaattca atgggtaggt cactcattgg ttagaacttt      360

cgtgataatt tatttttata gttgaatatc ttctttctct ctcaactctg atccggattg      420

tcgaggtttc aataagttac tctgaacaac taatcaaaat atctccttat ttctgtagat      480

tccttcagtt ccacttttta cttttcttaa ttctctttgt atttattcct agcgacgaaa      540

aatgcgagat ctcgaccaaa aaaagggggt agggtaataa aattaaccct attatttttt      600

aactttaaaa cctataatgt gctaatattt tattataaac ctcctttttt tgcgttcaaa      660

ccctgacaca ttttaagccc tatatttacg gtattagttg attaaactcc gaagcgaaag      720

gaattcggtc attagcggct aatagccgtt ggggtaaatc acctacaagc aagtacacaa      780

gagaacgttg gcgttgttaa gtcaaagcac taatacattg gggctttaag agtgtttata      840

aaggtctaac ctgtaaaaat tatttaaaca acttgaacag gccttaaagt tttcctcatt      900

ccgctcatca tcactaatat tgctctccgt ttttgaatac acacttgaca ctaataagta      960

tcacagaaaa aaagaaaata taataaatta gtattgcgat atgacgagac gtactactat     1020
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taatcccgat tcggtggttc tgaatcctca aaaatttatc cagaaagaaa gggcggattc     1080

gaaaatcaaa gttgaccaag ttaacacatt tttagagtca tccccggaga ggagaactct     1140

gacgcacgcc ttaatagacc aaatagtgaa tgatcctata ttgaaaactg atacggacta     1200

ttacgatgct aaaaaaatgc aagagagaga aattactgcc aaaaaaatag ctaggcttgc     1260

tagttatatg gagcacgata tcaaaacagt gcgcaaacac tttcgcgaca ctgacctgat     1320

gaaagagttg caagcaaatg atccagacaa agcttcgcct ttaacaaaca aagacctttt     1380

tatattcgat aagagattgt cacttgtagc aaatattgat cctcaattgg gtacgcgcgt     1440

gggtgtacac ttggggctat ttggtaattg tatcaagggc aatggtactg atgagcaaat     1500

ccggtattgg ttgcaggaga gaggtgccac tttgatgaaa ggtatatatg gctgttttgc     1560

aatgactgag ttaggacatg gttccaatgt tgcccagctg cagactaggg ctgtgtacga     1620

taagcaaaat gatacttttg taattgatac acctgatcta actgccacca aatggtggat     1680

tggtggggct gcccattctg ccacgcacgc tgccgtgtac gccagattga tcgttgaagg     1740

taaagactac ggtgtaaaaa cattcgttgt tcctctgaga gacccttcga ctttccaact     1800

gttagctggt gtttccatag gggatattgg agcgaagatg ggtcgtgacg gtattgataa     1860

tggctggatc cagttcagaa acgtagttat ccctagagaa tttatgctaa gtagatttac     1920

caaagttgtc cgttctccag atggttcagt caccgtcaaa actgagccac aattggatca     1980

aatttctggt tatagtgcat tgttaagtgg tagagttaac atggtcatgg attcatttag     2040

gtttggctcc aaatttgcta ctattgctgt acgttacgcg gttggtcgtc agcaattcgc     2100

acctagaaag ggattgtctg aaacacaatt aatcgactat ccccttcacc aatatcgtgt     2160

tttaccacaa ttgtgtgttc catatttggt gtcacctgta gcttttaagt taatggacaa     2220

ctattattcc actttggacg agttatacaa cgcttcctca tctgcataca aagctgctct     2280

ggttaccgtg agtaaaaagt tgaagaattt atttattgat agcgccagct tgaaagccac     2340

caatacttgg ttaattgcta cactgattga tgagttgaga cagacttgcg gaggacatgg     2400

gtattcacag tataacggat ttggtaaagg ctatgacgac tgggtggttc agtgcacatg     2460

ggagggtgat aataatgttt tatctttaac ttcagcaaaa tcaatattga aaaaatttat     2520
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cgattcagcc acaaagggta gatttgacaa cacactggat gtggactcat tctcttactt     2580

aaaacctcag tacataggat ctgtggtttc tggagaaata aagagtggtt taaaggagtt     2640

gggtgattat actgaaattt ggtctatcac cttaatcaaa ttactggcac atattggtac     2700

tttagttgaa aaatcaagaa gtattgatag cgtttctaag cttttagtct tagtatccaa     2760

atttcatgcc ttgcgctgca tgttgaaaac ctattacgac aagttaaact ctcgtgattc     2820

acatatttcc gatgaaatta caaaggaatc tatgtggaat gtttataagt tattttcctt     2880

gtattttatt gacaagcatt ccggagaatt ccaacaattc aagatcttca ctcctgatca     2940

gatctctaaa gttgtgcagc cacaactatt ggctcttttg ccaattgtga ggaaagactg     3000

tataggtctg acagactcct ttgaattacc tgacgcgatg ttaaattctc ctataggtta     3060

ctttgatggc gatatctatc acaattactt caatgaagtt tgccgcaata atccagtgga     3120

ggcagatggg gcagggaagc cttcttatca tgcgctgttg agcagcatgc tcggtagagg     3180

tttcgaattt gaccaaaagt taggtggtgc agctaatgcg gaaattttat cgaaaataaa     3240

caagtgagta gaggtttcct gttttccttc gaaccctctg ttttgcgact tttgtttcaa     3300

ttcaactagt gtcgccaagt tttaacaaaa agttacaaaa tcctagtgag aggccatctt     3360

atgtgcataa cggtactctc tatctattta catatctaat actattcaca taactatgac     3420

gaatcaatga catgactaca tttaccaatg tatagtagta aaaaaattgc catctcctag     3480

aatcgaacca gggtttcatc ggccacaacg atgtgtacta accactatac taagatggca     3540

ggtaattatt gagtgtttac tcaatatctc agaattatat acataacaaa taataaatgt     3600

gctgtgttgg cacttgttgg aatgaagctc taaaacatca tgatgattgt gtggattctg     3660

atgtaattgt tgggattcca tttttaataa ggcaatatgt tggaacgaga gtaattaata     3720

gtgacatgag ttgctatggt aacaatctaa tgcttacatc gtatattaat gtacacatcg     3780

tatacgttta agtgtgattg cgcctattgc agaaggaatg ttaaacgaga agctcagaca     3840

atactgaagc tgtgttaaag acctattagc tgaacatgat atggtaggta catatatgag     3900

gaatatgagt cgtcacatca atgtatagta actaccggaa tcactattat attggtcatg     3960

attaatatga ccaatcggcg tgtgttttat atacctctct tatttagtat aagaagatca     4020
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gtactcactt cttcattaat actaattttt aacctctaat tatcaacaca ataatattag     4080

gtatgtagat atactagaag ttctcctcca ggatttagga atccataaaa gggagtctgc     4140

aattctacac aattctataa atattatcat catcgtttta tatgttaata ttcattgatc     4200

ctattacatt atcaatcctt gcgtttcagc ttccactaat ttagatg                   4247

<210>  80

<211>  748

<212>  PRT

<213>  Saccharomyces cerevisiae

<400>  80

Met Thr Arg Arg Thr Thr Ile Asn Pro Asp Ser Val Val Leu Asn Pro 

1               5                   10                  15      

Gln Lys Phe Ile Gln Lys Glu Arg Ala Asp Ser Lys Ile Lys Val Asp 

            20                  25                  30          

Gln Val Asn Thr Phe Leu Glu Ser Ser Pro Glu Arg Arg Thr Leu Thr 

        35                  40                  45              

His Ala Leu Ile Asp Gln Ile Val Asn Asp Pro Ile Leu Lys Thr Asp 

    50                  55                  60                  

Thr Asp Tyr Tyr Asp Ala Lys Lys Met Gln Glu Arg Glu Ile Thr Ala 

65                  70                  75                  80  

Lys Lys Ile Ala Arg Leu Ala Ser Tyr Met Glu His Asp Ile Lys Thr 

                85                  90                  95      

Val Arg Lys His Phe Arg Asp Thr Asp Leu Met Lys Glu Leu Gln Ala 

            100                 105                 110         

Asn Asp Pro Asp Lys Ala Ser Pro Leu Thr Asn Lys Asp Leu Phe Ile 

        115                 120                 125             

Phe Asp Lys Arg Leu Ser Leu Val Ala Asn Ile Asp Pro Gln Leu Gly 
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    130                 135                 140                 

Thr Arg Val Gly Val His Leu Gly Leu Phe Gly Asn Cys Ile Lys Gly 

145                 150                 155                 160 

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

                165                 170                 175     

Thr Leu Met Lys Gly Ile Tyr Gly Cys Phe Ala Met Thr Glu Leu Gly 

            180                 185                 190         

His Gly Ser Asn Val Ala Gln Leu Gln Thr Arg Ala Val Tyr Asp Lys 

        195                 200                 205             

Gln Asn Asp Thr Phe Val Ile Asp Thr Pro Asp Leu Thr Ala Thr Lys 

    210                 215                 220                 

Trp Trp Ile Gly Gly Ala Ala His Ser Ala Thr His Ala Ala Val Tyr 

225                 230                 235                 240 

Ala Arg Leu Ile Val Glu Gly Lys Asp Tyr Gly Val Lys Thr Phe Val 

                245                 250                 255     

Val Pro Leu Arg Asp Pro Ser Thr Phe Gln Leu Leu Ala Gly Val Ser 

            260                 265                 270         

Ile Gly Asp Ile Gly Ala Lys Met Gly Arg Asp Gly Ile Asp Asn Gly 

        275                 280                 285             

Trp Ile Gln Phe Arg Asn Val Val Ile Pro Arg Glu Phe Met Leu Ser 

    290                 295                 300                 

Arg Phe Thr Lys Val Val Arg Ser Pro Asp Gly Ser Val Thr Val Lys 

305                 310                 315                 320 

Thr Glu Pro Gln Leu Asp Gln Ile Ser Gly Tyr Ser Ala Leu Leu Ser 

                325                 330                 335     
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Gly Arg Val Asn Met Val Met Asp Ser Phe Arg Phe Gly Ser Lys Phe 

            340                 345                 350         

Ala Thr Ile Ala Val Arg Tyr Ala Val Gly Arg Gln Gln Phe Ala Pro 

        355                 360                 365             

Arg Lys Gly Leu Ser Glu Thr Gln Leu Ile Asp Tyr Pro Leu His Gln 

    370                 375                 380                 

Tyr Arg Val Leu Pro Gln Leu Cys Val Pro Tyr Leu Val Ser Pro Val 

385                 390                 395                 400 

Ala Phe Lys Leu Met Asp Asn Tyr Tyr Ser Thr Leu Asp Glu Leu Tyr 

                405                 410                 415     

Asn Ala Ser Ser Ser Ala Tyr Lys Ala Ala Leu Val Thr Val Ser Lys 

            420                 425                 430         

Lys Leu Lys Asn Leu Phe Ile Asp Ser Ala Ser Leu Lys Ala Thr Asn 

        435                 440                 445             

Thr Trp Leu Ile Ala Thr Leu Ile Asp Glu Leu Arg Gln Thr Cys Gly 

    450                 455                 460                 

Gly His Gly Tyr Ser Gln Tyr Asn Gly Phe Gly Lys Gly Tyr Asp Asp 

465                 470                 475                 480 

Trp Val Val Gln Cys Thr Trp Glu Gly Asp Asn Asn Val Leu Ser Leu 

                485                 490                 495     

Thr Ser Ala Lys Ser Ile Leu Lys Lys Phe Ile Asp Ser Ala Thr Lys 

            500                 505                 510         

Gly Arg Phe Asp Asn Thr Leu Asp Val Asp Ser Phe Ser Tyr Leu Lys 

        515                 520                 525             

Pro Gln Tyr Ile Gly Ser Val Val Ser Gly Glu Ile Lys Ser Gly Leu 
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    530                 535                 540                 

Lys Glu Leu Gly Asp Tyr Thr Glu Ile Trp Ser Ile Thr Leu Ile Lys 

545                 550                 555                 560 

Leu Leu Ala His Ile Gly Thr Leu Val Glu Lys Ser Arg Ser Ile Asp 

                565                 570                 575     

Ser Val Ser Lys Leu Leu Val Leu Val Ser Lys Phe His Ala Leu Arg 

            580                 585                 590         

Cys Met Leu Lys Thr Tyr Tyr Asp Lys Leu Asn Ser Arg Asp Ser His 

        595                 600                 605             

Ile Ser Asp Glu Ile Thr Lys Glu Ser Met Trp Asn Val Tyr Lys Leu 

    610                 615                 620                 

Phe Ser Leu Tyr Phe Ile Asp Lys His Ser Gly Glu Phe Gln Gln Phe 

625                 630                 635                 640 

Lys Ile Phe Thr Pro Asp Gln Ile Ser Lys Val Val Gln Pro Gln Leu 

                645                 650                 655     

Leu Ala Leu Leu Pro Ile Val Arg Lys Asp Cys Ile Gly Leu Thr Asp 

            660                 665                 670         

Ser Phe Glu Leu Pro Asp Ala Met Leu Asn Ser Pro Ile Gly Tyr Phe 

        675                 680                 685             

Asp Gly Asp Ile Tyr His Asn Tyr Phe Asn Glu Val Cys Arg Asn Asn 

    690                 695                 700                 

Pro Val Glu Ala Asp Gly Ala Gly Lys Pro Ser Tyr His Ala Leu Leu 

705                 710                 715                 720 

Ser Ser Met Leu Gly Arg Gly Phe Glu Phe Asp Gln Lys Leu Gly Gly 

                725                 730                 735     
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Ala Ala Asn Ala Glu Ile Leu Ser Lys Ile Asn Lys 

            740                 745             

<210>  81

<211>  588

<212>  DNA

<213>  Saccharomyces cerevisiae

<400>  81

atcgctccct ccttcttgaa tacgatgtta ccctcataaa gcacgtggcc tcttatcgag       60

aaagaaatta ccgtcgctcg tgatttgttt gcaaaaagaa caaaactgaa aaaacccaga      120

cacgctcgac ttcctgtctt cctattgatt gcagcttcca atttcgtcac acaacaaggt      180

cctagcgacg gctcacaggt tttgtaacaa gcaatcgaag gttctggaat ggcgggaaag      240

ggtttagtac cacatgctat gatgcccact gtgatctcca gagcaaagtt cgttcgatcg      300

tactgttact ctctctcttt caaacagaat tgtccgaatc gtgtgacaac aacagcctgt      360

tctcacacac tcttttcttc taaccaaggg ggtggtttag tttagtagaa cctcgtgaaa      420

cttacattta catatatata aacttgcata aattggtcaa tgcaagaaat acatatttgg      480

tcttttctaa ttcgtagttt ttcaagttct tagatgcttt ctttttctct tttttacaga      540

tcatcaagga agtaattatc tactttttac aacaaatata aaacaatg                   588

<210>  82

<211>  520

<212>  DNA

<213>  Saccharomyces cerevisiae

<400>  82

ctagtcttct aggcgggtta tctactgatc cgagcttcca ctaggatagc acccaaacac       60

ctgcatattt ggacgacctt tacttacacc accaaaaacc actttcgcct ctcccgcccc      120

tgataacgtc cactaattga gcgattacct gagcggtcct cttttgtttg cagcatgaga      180

cttgcatact gcaaatcgta agtagcaacg tctcaaggtc aaaactgtat ggaaaccttg      240

tcacctcact taattctagc tagcctaccc tgcaagtcaa gaggtctccg tgattcctag      300

ccacctcaag gtatgcctct ccccggaaac tgtggccttt tctggcacac atgatctcca      360
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cgatttcaac atataaatag cttttgataa tggcaatatt aatcaaattt attttacttc      420

tttcttgtaa catctctctt gtaatccctt attccttcta gctatttttc ataaaaaacc      480

aagcaactgc ttatcaacac acaaacacta aatcaaaatg                            520

<210>  83

<211>  670

<212>  DNA

<213>  Saccharomyces cerevisiae

<400>  83

tcattatcaa tactgccatt tcaaagaata cgtaaataat taatagtagt gattttccta       60

actttattta gtcaaaaaat tagcctttta attctgctgt aacccgtaca tgcccaaaat      120

agggggcggg ttacacagaa tatataacat cgtaggtgtc tgggtgaaca gtttattcct      180

ggcatccact aaatataatg gagcccgctt tttaagctgg catccagaaa aaaaaagaat      240

cccagcacca aaatattgtt ttcttcacca accatcagtt cataggtcca ttctcttagc      300

gcaactacag agaacagggg cacaaacagg caaaaaacgg gcacaacctc aatggagtga      360

tgcaacctgc ctggagtaaa tgatgacaca aggcaattga cccacgcatg tatctatctc      420

attttcttac accttctatt accttctgct ctctctgatt tggaaaaagc tgaaaaaaaa      480

ggttgaaacc agttccctga aattattccc ctacttgact aataagtata taaagacggt      540

aggtattgat tgtaattctg taaatctatt tcttaaactt cttaaattct acttttatag      600

ttagtctttt ttttagtttt aaaacaccaa gaacttagtt tcgaataaac acacataaac      660

aaacaaaatg                                                             670

<210>  84

<211>  278

<212>  DNA

<213>  Saccharomyces cerevisiae

<400>  84

attgaattga attgaaatcg atagatcaat ttttttcttt tctctttccc catcctttac       60

gctaaaataa tagtttattt tattttttga atatttttta tttatatacg tatatataga      120

ctattattta tcttttaatg attattaaga tttttattaa aaaaaaattc gctcctcttt      180
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taatgccttt atgcagtttt tttttcccat tcgatatttc tatgttcggg ttcagcgtat      240

tttaagttta ataactcgaa aattctgcgt ttcgaaag                              278

<210>  85

<211>  282

<212>  DNA

<213>  Saccharomyces cerevisiae

<400>  85

ttttcctttg tcgatatcat gtaattagtt atgtcacgct tacattcacg ccctcctccc       60

acatccgctc taaccgaaaa ggaaggagtt agacaacctg aagtctaggt ccctatttat      120

tttttttaat agttatgtta gtattaagaa cgttatttat atttcaaatt tttctttttt      180

ttctgtacaa acgcgtgtac gcatgtaaca ttatactgaa aaccttgctt gagaaggttt      240

tgggacgctc gaaggctttg gccggcttgg aaccgtttaa cc                         282

<210>  86

<211>  288

<212>  DNA

<213>  Saccharomyces cerevisiae

<400>  86

agcttttgat taagccttct agtccaaaaa acacgttttt ttgtcattta tttcattttc       60

ttagaatagt ttagtttatt cattttatag tcacgaatgt tttatgattc tatatagggt      120

tgcaaacaag catttttcat tttatgttaa aacaatttca ggtttacctt ttattctgct      180

tgtggtgacg cgtgtatccg cccgctcttt tggtcaccca tgtatttaat tgcataaata      240

attcttaaaa gtggagctag tctatttcta tttacatacc tctcattt                   288

<210>  87

<211>  4034

<212>  DNA

<213>  Yarrowia lipolytica

<400>  87

tgagtataat ccgtctccgt tcccacttga ggggaggact ttggacgggt ttcggtgcaa       60

cctcgtcagg tgaataatca tgattcattt gcgtgatctg gctgggacaa aatacaagtg      120

cttgtatatg gtataccagg aggaccactt atgagaatgc caaagaaaat tgaaggggaa      180
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aataaatgct gccacccgat actcgaaata taccattgga cgtgttttcc acataggtaa      240

tcgccactcc atacccgaga tctgaagtga aacattcgtg ttctgtagcc gttagcccac      300

ccccacacac tgagacactc ggctgatgtt tcgaaattca tgctactgta cggtacggac      360

ttaacactta tccccattgt cctgggacta ctacattgta gtatactcta cacatccaac      420

aagcaatact ttttcgtaca agtaggtagt tgtgcgagta ctcgtacaat ggaaaaacat      480

tatacatgaa gcagggcgtg cgtcggtctg tagggtgaaa tagggagccg acagtgcatt      540

tccagcattc tagattgatc tgaatcaata atttgtgggg gaaattggca ctagtgcttt      600

gtttattagc tatttgacag tctgatgatg agaaagtcgt tcttcggctt agcccaaccc      660

cacactcact acgcacctgg cacagggtgg tgcatataat atgcaagtac ggagatgtac      720

taacgctagc caggagagag tgacgaaacg tagccatccg ttgagcgggc agacgtggga      780

gtaatatagt cgtttagggc acgtgattgc gaccccagtg gtatcatctt tgtctcccaa      840

actcttcgta atgcccaccc aggacgatcc tctctgaact ttactacccc acattcccga      900

gactataaag tatagacggc tcctacaaaa gagagcaggt ggaataacac actattgacc      960

gacaatgaca accaacacat tcaccgatcc tcctgtggag atggccaagg agcgaggtaa     1020

gactcaattc actgtccgag atgtgaccaa cttcctcaat ggtggagaag aagagaccca     1080

gattgtcgag aagatcatga gcagtattga acgtgatcca gtactgtctg tcactgctga     1140

ctacgactgc aaccttcagc aggcccgaaa acagaccatg gagcgggtgg ctgctctgtc     1200

gccttatctg gtcaccgata ctgagaagct atctctgtgg cgtgcgcaac tgcatggaat     1260

ggttgatatg tctactcgta cgcggttgtc gatccacaac aacctgttca ttggttccat     1320

caggggatct ggtactcctg aacagttcaa gtactgggtc aagaagggag cggtggctgt     1380

taagcagttc tatggatgct ttgccatgac agagttgggc catggaagca acctcaaggg     1440

actagagaca accgccactt atgaccagga cagtgaccag ttcattatca acactcctca     1500

tattggtgct accaagtggt ggattggcgg tgcagcccac acttccaccc attgtgtttg     1560

tttcgcgaaa ctgattgtgc atggcaagga ctatggtact cgaaactttg tggtacctct     1620

ccgaaatgtc cacgatcaca gtctcaaggt cggtgtttca attggagaca ttggaaagaa     1680
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gatgggcaga gatggtgttg acaatggctg gatccagttc accaatgttc gaatccccag     1740

acagaacatg ctaatgagat atgccaaggt gtctgatact ggagtggtaa ccaaacccgc     1800

tcttgaccaa ctcacttatg gagccctcat tcgaggtcga gtgtccatga ttgccgactc     1860

gttccacgtc tccaaacgat tcctcacaat tgctcttcgg tacgcttgtg tccgacgaca     1920

gtttggaacc tctggagaca ctaaggagac caagatcatc gactaccctt accaccagcg     1980

acgattgctg cctcttctgg cctactgcta cgctatgaag atgggtgctg atgaggctca     2040

gaagacttgg attgagacca ccgatcgaat tctggctctc aatcccaacg accccgccca     2100

gaagaacgat ctggagaagg ccgtcaccga cacaaaggag ctgtttgctg cgtctgcagg     2160

aatgaaggca tttaccacgt ggggatgtgc caaaatcatt gatgagtgcc gacaggcctg     2220

tggaggtcat ggatactctg gatataacgg atttggccag ggctacgctg actgggttgt     2280

ccagtgtacc tgggaaggag acaacaacgt tctgtgtctg tcaatgggcc gagggctggt     2340

tcagtcagct ctacagattt tggctggaaa gcacgtcggt gcttctattc agtacgtagg     2400

agacaagtct aaaatctccc agaacggcca gggtaccccc agagagcaac ttctgtcccc     2460

cgagtttcta gtagaagctt tcagaacggc ttctcgaaac aacattctca gaaccaccga     2520

taaataccaa gagcttgtca aaactctcaa tcccgaccag gcctttgagg agctgtctca     2580

gcagagattc cagtgtgctc gaatccacac acgacagcat cttatctctt cattctatgc     2640

ccgaattgcc actgccaaag acgatatcaa gccccatctg ctgaaactgg ccaatctgtt     2700

tgccctctgg tcaattgagg aggacactgg aatcttcctg cgggagaaca tcctcacccc     2760

tggagacatt gacctgatca acagtcttgt ggacgagctc tgtgttgcag ttcgagatca     2820

ggtaattgga ctcactgatg cctttggtct ctctgacttc ttcattaacg ctcccatcgg     2880

ctcctacgat ggtaatgttt acgaaaagta ctttgccaag gtcaaccagc aaaaccccgc     2940

tactaaccct cgtcctccct actacgagtc gactctcaag cccttcttgt tccgagaaga     3000

ggaggacgat gaaatttgcg atctcgatga gtgatgttag taattatgag atacattctt     3060

tgcaatgatg agggctcttg tagagtattc tgctgtaaag gagatcttga attttgttgt     3120

tgaatttgtg taattgtctt atgattattg tcttgtgtag cgcttttcaa gcctgcagga     3180
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aaagtgaaat gaacatgtta ttgccatatc atccgttatt ggtgtttagt tcctattggg     3240

cttgattacc aacgatccgg gtcgaaagac ccctccgttt aggggtggta agtctcaagt     3300

ggctgaacac gtgcatgcac tgtacatcgc cgagaccact caacaccatc aagggctact     3360

gtattcgtag agcatacggc gttcaaggct tcaccgataa ttagagctca gcgcaatcaa     3420

ttatttgaag gcttaatggc actgtcagct gcttgatctt gcacgcaatt actacaatat     3480

atagtccaac ataataacat aattagaatt atgatcatcc gtatcaatca tacacaaaat     3540

ccttacacct aatctcgtag ctcctccaca aatcccacaa cgcgtcctgc ctccacaatt     3600

ctaagctcct catctgcaga ctcgtgcaga ccaagccagg tagcgtcctg aacaggcagt     3660

tcatttgtcc aggtctggaa atcagccaca cgcgagccag tagtcagctt gcatggaccg     3720

agagcacgcg actcgttgtc aaaataatcc acctgcatca cctgttggac catctcttgt     3780

aatcgagcca ggtcagcagc gatgtcaatc ttggcgctgt aaatgtcaga cagcaccgag     3840

actacagcat gccaaggaat ggaatgggga gcaatattgt ctctctgacc actcacatga     3900

cgaacccatc cttcaatagc tcgcaaactg gcagccaggt ctccctcatg gaagccataa     3960

tccttggcaa agcccagagg cacaaaacga gccaggtcaa caatgcagac atgcagccaa     4020

ctggccagga agtt                                                       4034

<210>  88

<211>  677

<212>  PRT

<213>  Yarrowia lipolytica

<400>  88

Met Ala Lys Glu Arg Gly Lys Thr Gln Phe Thr Val Arg Asp Val Thr 

1               5                   10                  15      

Asn Phe Leu Asn Gly Gly Glu Glu Glu Thr Gln Ile Val Glu Lys Ile 

            20                  25                  30          

Met Ser Ser Ile Glu Arg Asp Pro Val Leu Ser Val Thr Ala Asp Tyr 

        35                  40                  45              
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Asp Cys Asn Leu Gln Gln Ala Arg Lys Gln Thr Met Glu Arg Val Ala 

    50                  55                  60                  

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

65                  70                  75                  80  

Arg Ala Gln Leu His Gly Met Val Asp Met Ser Thr Arg Thr Arg Leu 

                85                  90                  95      

Ser Ile His Asn Asn Leu Phe Ile Gly Ser Ile Arg Gly Ser Gly Thr 

            100                 105                 110         

Pro Glu Gln Phe Lys Tyr Trp Val Lys Lys Gly Ala Val Ala Val Lys 

        115                 120                 125             

Gln Phe Tyr Gly Cys Phe Ala Met Thr Glu Leu Gly His Gly Ser Asn 

    130                 135                 140                 

Leu Lys Gly Leu Glu Thr Thr Ala Thr Tyr Asp Gln Asp Ser Asp Gln 

145                 150                 155                 160 

Phe Ile Ile Asn Thr Pro His Ile Gly Ala Thr Lys Trp Trp Ile Gly 

                165                 170                 175     

Gly Ala Ala His Thr Ser Thr His Cys Val Cys Phe Ala Lys Leu Ile 

            180                 185                 190         

Val His Gly Lys Asp Tyr Gly Thr Arg Asn Phe Val Val Pro Leu Arg 

        195                 200                 205             

Asn Val His Asp His Ser Leu Lys Val Gly Val Ser Ile Gly Asp Ile 

    210                 215                 220                 

Gly Lys Lys Met Gly Arg Asp Gly Val Asp Asn Gly Trp Ile Gln Phe 

225                 230                 235                 240 

Thr Asn Val Arg Ile Pro Arg Gln Asn Met Leu Met Arg Tyr Ala Lys 
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                245                 250                 255     

Val Ser Asp Thr Gly Val Val Thr Lys Pro Ala Leu Asp Gln Leu Thr 

            260                 265                 270         

Tyr Gly Ala Leu Ile Arg Gly Arg Val Ser Met Ile Ala Asp Ser Phe 

        275                 280                 285             

His Val Ser Lys Arg Phe Leu Thr Ile Ala Leu Arg Tyr Ala Cys Val 

    290                 295                 300                 

Arg Arg Gln Phe Gly Thr Ser Gly Asp Thr Lys Glu Thr Lys Ile Ile 

305                 310                 315                 320 

Asp Tyr Pro Tyr His Gln Arg Arg Leu Leu Pro Leu Leu Ala Tyr Cys 

                325                 330                 335     

Tyr Ala Met Lys Met Gly Ala Asp Glu Ala Gln Lys Thr Trp Ile Glu 

            340                 345                 350         

Thr Thr Asp Arg Ile Leu Ala Leu Asn Pro Asn Asp Pro Ala Gln Lys 

        355                 360                 365             

Asn Asp Leu Glu Lys Ala Val Thr Asp Thr Lys Glu Leu Phe Ala Ala 

    370                 375                 380                 

Ser Ala Gly Met Lys Ala Phe Thr Thr Trp Gly Cys Ala Lys Ile Ile 

385                 390                 395                 400 

Asp Glu Cys Arg Gln Ala Cys Gly Gly His Gly Tyr Ser Gly Tyr Asn 

                405                 410                 415     

Gly Phe Gly Gln Gly Tyr Ala Asp Trp Val Val Gln Cys Thr Trp Glu 

            420                 425                 430         

Gly Asp Asn Asn Val Leu Cys Leu Ser Met Gly Arg Gly Leu Val Gln 

        435                 440                 445             



105

Ser Ala Leu Gln Ile Leu Ala Gly Lys His Val Gly Ala Ser Ile Gln 

    450                 455                 460                 

Tyr Val Gly Asp Lys Ser Lys Ile Ser Gln Asn Gly Gln Gly Thr Pro 

465                 470                 475                 480 

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

                485                 490                 495     

Ala Ser Arg Asn Asn Ile Leu Arg Thr Thr Asp Lys Tyr Gln Glu Leu 

            500                 505                 510         

Val Lys Thr Leu Asn Pro Asp Gln Ala Phe Glu Glu Leu Ser Gln Gln 

        515                 520                 525             

Arg Phe Gln Cys Ala Arg Ile His Thr Arg Gln His Leu Ile Ser Ser 

    530                 535                 540                 

Phe Tyr Ala Arg Ile Ala Thr Ala Lys Asp Asp Ile Lys Pro His Leu 

545                 550                 555                 560 

Leu Lys Leu Ala Asn Leu Phe Ala Leu Trp Ser Ile Glu Glu Asp Thr 

                565                 570                 575     

Gly Ile Phe Leu Arg Glu Asn Ile Leu Thr Pro Gly Asp Ile Asp Leu 

            580                 585                 590         

Ile Asn Ser Leu Val Asp Glu Leu Cys Val Ala Val Arg Asp Gln Val 

        595                 600                 605             

Ile Gly Leu Thr Asp Ala Phe Gly Leu Ser Asp Phe Phe Ile Asn Ala 

    610                 615                 620                 

Pro Ile Gly Ser Tyr Asp Gly Asn Val Tyr Glu Lys Tyr Phe Ala Lys 

625                 630                 635                 640 

Val Asn Gln Gln Asn Pro Ala Thr Asn Pro Arg Pro Pro Tyr Tyr Glu 
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                645                 650                 655     

Ser Thr Leu Lys Pro Phe Leu Phe Arg Glu Glu Glu Asp Asp Glu Ile 

            660                 665                 670         

Cys Asp Leu Asp Glu 

        675         

<210>  89

<211>  4103

<212>  DNA

<213>  Yarrowia lipolytica

<400>  89

tagtgttttt gttggttttt atttgatttg ttggtttaat atttatttta ttttaatatt       60

tattttattt tatttcaatt aattatttta tttatttgct taaatcaaat attttggacc      120

aataaaaacc gacacagttt tcagacatgt ttgtagctca tatgtatcag gtgtggttgt      180

ggggtatcaa agccgaggtt ggcaaatttt actggggcct tcagaacggt aaaaatagac      240

caatcagaat tctgaaaagc acatcttgat ctcctcattg cggggagtcc aacggtggtc      300

ttattccccc gaatttcccg ctcaatatcg ttccagaccg acccggacac agtgcttaac      360

gccgttccga aactctaccg cagatatgct ccaacggact gggctgcata gatgtgatcc      420

tcggcttgga gaaatggata aaagccggcc aaaaaaaaag cggaaaaaag cggaaaaaaa      480

gagaaaaaaa atcgcaaaat cggaaaaata gggggaaaag acgcaaaaac gcaaggaggg      540

gggagtatat gacactgata agcaagctca caacggttcc tcttattttt ttcctcatct      600

tctgcctagg ttcccaaaat cccagatgct tctctccagt gccaaaagta agtaccccac      660

aggttttcgg ccgaaaattc cacgtgcagc aacgtcgtgt ggggtgttaa aatgtggggg      720

ggggaccagg acaagaggct cttgtgggag ccgaatgaga gcacaaagcg ggcgggtgtg      780

ataagggcat ttttgcccat tttcccttct cctgtctctc cgacggtgat ggcgttgtgc      840

gtcctctatt tctttttatt tctttttgtt ttatttctct gactaccgat ttggtttgat      900

ttcctcaacc ccacacaaat aagctcgggc cgaggaatat atatatacac ggacacagtc      960

gccctgtgga caacacgtca ctacctctac gatacacaca atgatctccc ccaacctcac     1020



107

agctaacgtc gagattgacg gcaagcagta caacaccttc acagagccac ccaaggcgct     1080

cgccggcgag cgagccaagg tcaagttccc catcaaggac atgacggagt ttctgcacgg     1140

tggcgaggag aacgtgacca tgatcgagcg actgatgacg gagctcgagc gagaccccgt     1200

gctcaacgtg tcgggcgact acgacatgcc caaggagcag ctgcgagaga cggccgtggc     1260

gcgaattgcg gcgctgtccg gccactggaa gaaggacaca gaaaaggagg cgctgctgcg     1320

gtcccagctg cacggcattg tggacatggg cacccgaatc cgactcggtg tgcacacggg     1380

cctgttcatg ggcgccatcc ggggttccgg caccaaggag cagtacgact actgggtgcg     1440

aaagggcgcc gcggacgtca agggcttcta cggctgcttt gctatgaccg agctgggcca     1500

tggctccaac gtggccggtc ttgagaccac cgccacctac atccaggaca cggacgagtt     1560

catcatcaac acccccaaca ctggagccac caagtggtgg attggaggag ccgcccactc     1620

ggccacccac accgcctgct ttgctcgtct gcttgtcgac ggcaaggact acggcgtcaa     1680

gatctttgtt gtccagctgc gagacgtctc ttctcactct ctcatgcccg gcatcgctct     1740

cggcgacatt ggaaagaaga tgggccgaga cgccatcgac aacggctgga tccagttcac     1800

caatgtgcga atcccccgac agaacatgct catgaagtac gccaaggtct cgtctaccgg     1860

caaggtgtcg cagcctcctc tggcccagct cacctacggc gctctcattg gcggccgagt     1920

caccatgatt gccgactcct tctttgtctc ccagcgattc atcaccattg ctctgcgata     1980

cgcctgtgtg cgacgacagt ttggcaccac ccccggccag cccgagacta agatcatcga     2040

ctacccctac catcagcgac gtctgctgcc tcttctggcc ttcacctacg ccatgaagat     2100

ggccgccgac cagtcccaga ttcagtacga tcagaccacc gatctgctgc agaccatcga     2160

ccctaaggac aagggcgctc tgggcaaggc cattgtcgac ctcaaggagc tgtttgcctc     2220

ttctgctggt ctcaaggcct tcaccacctg gacctgtgcc aacatcattg accagtgccg     2280

acaggcctgc ggtggccacg gctactctgg ctacaacggc tttggccagg cctacgccga     2340

ctgggttgtc cagtgcacct gggagggtga caacaacgtc ctgtgtctgt ccatgggccg     2400

aggtctcatc cagtcgtgtc tgggccaccg aaagggtaag cctctgggct cttctgtcgg     2460

ctacctggct aacaagggtc ttgagcaggc tactctgagc ggccgagacc tcaaggaccc     2520
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caaggttctc atcgaggcct gggagaaggt cgccaacggc gccatccagc gggccactga     2580

caaatttgtc gagctcacca agggcggcct ctctcctgac caggcctttg aggagctgtc     2640

gcagcagcga ttccagtgtg ccaagatcca cacccgaaag cacctggtga ctgccttcta     2700

cgagcgaatc aacgcctctg cgaaggccga cgtcaagcct tacctcatca acctcgccaa     2760

cctcttcact ctgtggtcca ttgaggagga ctctggtctc ttcctgcgag agggtttcct     2820

gcagcccaag gacattgacc aggtgactga gctggtgaac cactactgca aggaggttcg     2880

agaccaggtt gccggctaca ccgatgcctt tggtctgtct gactggttca tcaacgctcc     2940

cattggaaac tacgatggtg acgtttacaa gcattacttt gccaaggtta accagcagaa     3000

ccctgctcag aacccccgac ctccttacta tgagagcact cttcgacctt tcctgttccg     3060

agaggatgag gatgacgaca tttgcgagct ggacgaggaa tagatggagc gtgtgttctg     3120

agtcgatgtt ttctatggag ttgtgagtgt tagtagacat gatgggttta tatatgatga     3180

atgaatagat gtgattttga tttgcacgat ggaattgaga actttgtaaa cgtacatggg     3240

aatgtatgaa tgtgggggtt ttgtgactgg ataactgacg gtcagtggac gccgttgttc     3300

aaatatccaa gagatgcgag aaactttggg tcaagtgaac atgtcctctc tgttcaagta     3360

aaccatcaac tatgggtagt atatttagta aggacaggag ttgagagagg aaagttgcca     3420

ttctttggag tcccagaaac gtattttcgc gttccaagat caaattagta gagtaatacg     3480

ggcacgggaa tccattcata gtctcaattt tcccataggt gtgctacaag gtgttgagat     3540

gtggtacagt accaccatga ttcgagataa agagcccaga agtcattgat gaggtcaaga     3600

aatacacaga tctacagctc aatacaatga atatcttctt tcatattctt caggtgacac     3660

caagggtgtc tattttcccc agaaatgcgt gaaaaggcgc gtgtgtagcg tggagtatgg     3720

gttcggttgg cgtatccttc atatatcgac gaaatagtag ggcaagagat gacaaaaagt     3780

atctatatgt agacagcgta gaatatggat ttgattggta taaattcatt tattgcgtgt     3840

ctcacaaata ctctcgataa gttggggtta aactggagat ggaacaatgt cgatatctcg     3900

acatattttg atatttgtac tgttgatagt gataaaaagt agaccgttcg aatctcgaca     3960

aggagaagag tccaatgaaa taggttccat catcattcgt catagttaaa cgccgctggt     4020
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tgccattact atccgtcttg actacaaccc caactcagcc tagaccacag cgaagagaat     4080

cagtttggag accgaaaatg agc                                             4103

<210>  90

<211>  700

<212>  PRT

<213>  Yarrowia lipolytica

<400>  90

Met Ile Ser Pro Asn Leu Thr Ala Asn Val Glu Ile Asp Gly Lys Gln 

1               5                   10                  15      

Tyr Asn Thr Phe Thr Glu Pro Pro Lys Ala Leu Ala Gly Glu Arg Ala 

            20                  25                  30          

Lys Val Lys Phe Pro Ile Lys Asp Met Thr Glu Phe Leu His Gly Gly 

        35                  40                  45              

Glu Glu Asn Val Thr Met Ile Glu Arg Leu Met Thr Glu Leu Glu Arg 

    50                  55                  60                  

Asp Pro Val Leu Asn Val Ser Gly Asp Tyr Asp Met Pro Lys Glu Gln 

65                  70                  75                  80  

Leu Arg Glu Thr Ala Val Ala Arg Ile Ala Ala Leu Ser Gly His Trp 

                85                  90                  95      

Lys Lys Asp Thr Glu Lys Glu Ala Leu Leu Arg Ser Gln Leu His Gly 

            100                 105                 110         

Ile Val Asp Met Gly Thr Arg Ile Arg Leu Gly Val His Thr Gly Leu 

        115                 120                 125             

Phe Met Gly Ala Ile Arg Gly Ser Gly Thr Lys Glu Gln Tyr Asp Tyr 

    130                 135                 140                 

Trp Val Arg Lys Gly Ala Ala Asp Val Lys Gly Phe Tyr Gly Cys Phe 
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145                 150                 155                 160 

Ala Met Thr Glu Leu Gly His Gly Ser Asn Val Ala Gly Leu Glu Thr 

                165                 170                 175     

Thr Ala Thr Tyr Ile Gln Asp Thr Asp Glu Phe Ile Ile Asn Thr Pro 

            180                 185                 190         

Asn Thr Gly Ala Thr Lys Trp Trp Ile Gly Gly Ala Ala His Ser Ala 

        195                 200                 205             

Thr His Thr Ala Cys Phe Ala Arg Leu Leu Val Asp Gly Lys Asp Tyr 

    210                 215                 220                 

Gly Val Lys Ile Phe Val Val Gln Leu Arg Asp Val Ser Ser His Ser 

225                 230                 235                 240 

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

                245                 250                 255     

Asp Ala Ile Asp Asn Gly Trp Ile Gln Phe Thr Asn Val Arg Ile Pro 

            260                 265                 270         

Arg Gln Asn Met Leu Met Lys Tyr Ala Lys Val Ser Ser Thr Gly Lys 

        275                 280                 285             

Val Ser Gln Pro Pro Leu Ala Gln Leu Thr Tyr Gly Ala Leu Ile Gly 

    290                 295                 300                 

Gly Arg Val Thr Met Ile Ala Asp Ser Phe Phe Val Ser Gln Arg Phe 

305                 310                 315                 320 

Ile Thr Ile Ala Leu Arg Tyr Ala Cys Val Arg Arg Gln Phe Gly Thr 

                325                 330                 335     

Thr Pro Gly Gln Pro Glu Thr Lys Ile Ile Asp Tyr Pro Tyr His Gln 

            340                 345                 350         
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Arg Arg Leu Leu Pro Leu Leu Ala Phe Thr Tyr Ala Met Lys Met Ala 

        355                 360                 365             

Ala Asp Gln Ser Gln Ile Gln Tyr Asp Gln Thr Thr Asp Leu Leu Gln 

    370                 375                 380                 

Thr Ile Asp Pro Lys Asp Lys Gly Ala Leu Gly Lys Ala Ile Val Asp 

385                 390                 395                 400 

Leu Lys Glu Leu Phe Ala Ser Ser Ala Gly Leu Lys Ala Phe Thr Thr 

                405                 410                 415     

Trp Thr Cys Ala Asn Ile Ile Asp Gln Cys Arg Gln Ala Cys Gly Gly 

            420                 425                 430         

His Gly Tyr Ser Gly Tyr Asn Gly Phe Gly Gln Ala Tyr Ala Asp Trp 

        435                 440                 445             

Val Val Gln Cys Thr Trp Glu Gly Asp Asn Asn Val Leu Cys Leu Ser 

    450                 455                 460                 

Met Gly Arg Gly Leu Ile Gln Ser Cys Leu Gly His Arg Lys Gly Lys 

465                 470                 475                 480 

Pro Leu Gly Ser Ser Val Gly Tyr Leu Ala Asn Lys Gly Leu Glu Gln 

                485                 490                 495     

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

            500                 505                 510         

Ala Trp Glu Lys Val Ala Asn Gly Ala Ile Gln Arg Ala Thr Asp Lys 

        515                 520                 525             

Phe Val Glu Leu Thr Lys Gly Gly Leu Ser Pro Asp Gln Ala Phe Glu 

    530                 535                 540                 

Glu Leu Ser Gln Gln Arg Phe Gln Cys Ala Lys Ile His Thr Arg Lys 
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545                 550                 555                 560 

His Leu Val Thr Ala Phe Tyr Glu Arg Ile Asn Ala Ser Ala Lys Ala 

                565                 570                 575     

Asp Val Lys Pro Tyr Leu Ile Asn Leu Ala Asn Leu Phe Thr Leu Trp 

            580                 585                 590         

Ser Ile Glu Glu Asp Ser Gly Leu Phe Leu Arg Glu Gly Phe Leu Gln 

        595                 600                 605             

Pro Lys Asp Ile Asp Gln Val Thr Glu Leu Val Asn His Tyr Cys Lys 

    610                 615                 620                 

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

625                 630                 635                 640 

Asp Trp Phe Ile Asn Ala Pro Ile Gly Asn Tyr Asp Gly Asp Val Tyr 

                645                 650                 655     

Lys His Tyr Phe Ala Lys Val Asn Gln Gln Asn Pro Ala Gln Asn Pro 

            660                 665                 670         

Arg Pro Pro Tyr Tyr Glu Ser Thr Leu Arg Pro Phe Leu Phe Arg Glu 

        675                 680                 685             

Asp Glu Asp Asp Asp Ile Cys Glu Leu Asp Glu Glu 

    690                 695                 700 

<210>  91

<211>  4706

<212>  DNA

<213>  Yarrowia lipolytica

<400>  91

acgacgtaca agccaaagag atgttgactc cagcagcgaa ttagagtaag actacagtac       60

tggtagaagt aggcctattg gactgtaggg agtactgcaa tgaccagtgt tttcggtata      120

aatatgagaa ttaccgagaa aaggtaaaaa atctgaattt cggagttacg atgggtggcg      180
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ttccctagtg gaacatagat agacctacaa ttgatgggct actctgtcgc aattgtcatt      240

tctgtcacta ttaccacatg tgtcaagtgg cagcaattgt ctagtaatca tttccgttgt      300

cgcaggccaa cggctgattt gtgtaatgtg gggttgagtt ccagcacggg gcttatttgg      360

attggatgag ctaatgcaag ccagagtgag catgaaaacg ggcagatccc catggggagg      420

ttggccaacc ccgagccaac ctctttgggg agagatgggg aaaccctcca agaagaggag      480

aaggatttcg taggtcatgc cgtttcccag tcagaattat ttaaacgtaa aatcggttat      540

aaccatttcc tggttcatgt tgaaatttcc acaagcttct gtatggatgt ggggttctac      600

aactttgaaa ttgatgacat tttcgagaaa atgagaacaa ccgaatattt gtactccata      660

ttgatacgga aaaattcaca atggaatcac acaagatagc tctgaacaat tgaggaccct      720

tttctcccta aattcattgt ggttgcggtt gtattgccaa catggattac gcccgcccga      780

tgacgagcga cttgcttgag ccgaggcaga gtctaaatcg ggacaacgaa accataaacc      840

ccataggaag ccaaagtgac cactgcatga ccccagtata taacctgccc cacccctcca      900

tacttgctgc tttctagatc aagttatacc ggacctgcta actcaattga ggtagaagat      960

acgttattaa cacaatctat ttattcaaca cacacacaca atgtctggag aactaagata     1020

cgacggaaag gtcgtcattg ttaccggtgc cggtggcggt ctcggtaagg catacgccct     1080

tttctacggc tctcgaggag cctctgttgt tgtcaacgat cttggtggcg acttcaaggg     1140

cgacggtgcc caggctggca gtggcaagcg agttgccgat gttgtcgtcg acgagattgt     1200

ttccaaggga ggcaaggctg ttgctaacta cgactctgtc gagaacggtg acaagattgt     1260

cgagactgcc gtcaaggctt ttggctccgt ccacattgtc atcaacaacg ccggtattct     1320

ccgagatatt tccttcaaga agatgaccga caaggactgg gatcttgtct acaaggtcca     1380

cgttttcggt gcctacaagg ttacccgagc tgcctggcct tacttccgaa agcagaagta     1440

cggtcgagtt atctctacct cttccgctgc tggtctttac ggaaacttcg gccagaccaa     1500

ctactccgct gccaagctcg ccctggttgg tttcggtgag actctcgcca aggagggtgc     1560

caagtacaac attacttcca acgtcatcgc tcctcttgct gcttcccgaa tgaccgagac     1620

agtcatgccc gaggatatcc tcaagctcct caagcctgag tacgttgttc ctctggtcgg     1680
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ctacctcacc cacgactctg tcaccgagtc ttatggtatt tacgaggtcg gtgctggtta     1740

catggctaaa atccgatggg agcgaggcaa cggtgctgtt ttcaagggcg acgacacttt     1800

caccccgtct gctattctga agcgatggga tgaggtcacc tcttttgaga gccccaccta     1860

ccctaacggc cctgctgact tcttcaaata cgctgaggag tctgttaagc gacccgagaa     1920

cccccaggga cccaccgtct ccttcaagga ccaggttgtc attgtcactg gagccggtgc     1980

tggcattggc cgagcttact ctcacctcct tgctaagctt ggtgccaagg tcgttgttaa     2040

cgatttcggt aaccctcaga aggttgtcga tgaaattaag gccctcggtg gtatcgccgt     2100

cgctgacaag aacaacgtca tccacggtga gaaggttgtt cagaccgcta tcgacgcctt     2160

cggtgctgtc cacgccgttg tcaacaacgc tggtattctc cgagacaagt ctttcgccaa     2220

catggatgat gagatgtggc agctgatctt tgatgtccac ctcaacggta cttactccgt     2280

taccaaggcc gcgtggcccc acttccttaa gcagaagtac ggccgtgtca tcaacaccac     2340

ctcaacttct ggtatctacg gtaacttcgg ccaggccaac tactctgccg ccaaggctgg     2400

tatcctcggt ttctcccgag ctcttgctcg agagggtgag aagtacaaca ttcttgtcaa     2460

caccattgcc cctaacgctg gtactgccat gactgcttct gtcttcactg aggagatgct     2520

cgagctcttc aagcccgatt tcatcgcacc catcaccgtc ctgcttgctt ccgatcaggc     2580

tcccgtcacc ggtgatctgt ttgagactgg ttctgcttgg atcggacaga ctcgatggca     2640

gcgagctggt ggtaaggcct tcaacaccaa gaagggtgtc acccccgaaa tggttcgaga     2700

cagctgggct aagatcgtcg acttcgatga tggtaactcc acccatccca ccactccctc     2760

cgagtctact actcagattc ttgagaacat cttcaacgtg cctgatgagg aggttgagga     2820

gactgctctc gttgctggtc ccggtggtcc cggtatcctc aacaaggagg gcgaaccttt     2880

cgactacact tacacttacc gagacctcat tctttacaac cttggtctcg gtgccaaggc     2940

taatgagctc aagtatgtct tcgagggtga tgatgacttc cagaccgtgc ccactttcgg     3000

tgttatccct tacatgggtg gcctcatcac taccaactat ggcgacttcg ttcctaactt     3060

caaccctatg atgcttctcc acggtgagca gtaccttgaa atccgacagt ggcctattcc     3120

taccaatgct acattggaga acaaggctaa ggtcatcgat gtcgttgaca agggcaaggc     3180
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tgccctcctt gtcactgcta ccaccaccac gaacaaggag actggtgagg aggttttcta     3240

caacgagtct tctctcttca tccgaggctc tggtggtttc ggtggtaagt ctaccggtac     3300

tgaccgtggc gctgccactg ctgccaacaa gccccctgct cgagctcctg acttcgttaa     3360

ggagatcaag atccaggagg accaggctgc catttaccga ctttctggtg attacaaccc     3420

tcttcacatc gaccctgctt ttgctgctgt tggtaacttt gaccgaccta ttctccacgg     3480

tctctgctct tttggtgtct ccggtaaggc tctttacgat cagtttggtc ctttcaagaa     3540

cgctaaggtc cgatttgctg gtcacgtctt ccctggtgag accctgaagg ttgagggctg     3600

gaaggagggc aacaaggtca ttttccagac caaggttgtt gagcgaggta ctaccgccat     3660

cagcaatgcc gccattgagc tcttccccaa ggatgctaag ctctaagcta ttatctgacc     3720

aagtgatacg agttaagtaa attttaagaa atgtatgagt taagattagt taatactgtt     3780

atagtttcag ttaggaccac caccataaaa aaaaacgtag agtaatgtat cgcgctgtgt     3840

actgcaagta cagtacatac tgtaccggaa gtgtgagatc agtagagggt ctgatgtgtt     3900

aatagttcaa caaagtgttg ttcaagtact gtacgaatac ttgtactgta ttatgtgatt     3960

ataaaatata tatattggat ctcgccccct cccccaatat aatgttatta caggtataaa     4020

aatttttatg gatgaaaaaa taaaataaaa caagttgcga tcaagagact tcgtggtggg     4080

acttttttat tactaacaac ctaaattgat cgtgcataat cgtgttgaat tctcacacat     4140

cgcgccaaat cgacagcttt catgaacaga gtgaatcaac aagaagcgga ccagaaccct     4200

gaggctactc tttatatagg caaccttgac gagaacgtca cagaagcgat tctgtatgaa     4260

cttatgcttc aagcgggccc tatcgtgcac atcaatcttc ctaaagacag agtcagccag     4320

acacaccaag gctatggctt cgtggagtac aaaacagagg ctgatgcaaa ttacgcagcg     4380

tctattatga accaaatctg gctgttcgga aaatccattc gagtcagcaa atctgcatcc     4440

gacaagcaaa acgggtttga gattggagca acacttttcg tgggaagttt ggatcctctc     4500

gtagatgagt ctacactaca gcaaacgttc tctgtgtttg gaccatttgc caaaccccct     4560

cgaatatctc gtgacacaga tggttcttca aaagggtacg gttttgtgtc ttttactgat     4620

tttgaacatt cagaccgtgc attggaatca atggacaaac agtatctcat gaaccagcaa     4680
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ataacagtca catatgcctt caagca                                          4706

<210>  92

<211>  901

<212>  PRT

<213>  Yarrowia lipolytica

<400>  92

Met Ser Gly Glu Leu Arg Tyr Asp Gly Lys Val Val Ile Val Thr Gly 

1               5                   10                  15      

Ala Gly Gly Gly Leu Gly Lys Ala Tyr Ala Leu Phe Tyr Gly Ser Arg 

            20                  25                  30          

Gly Ala Ser Val Val Val Asn Asp Leu Gly Gly Asp Phe Lys Gly Asp 

        35                  40                  45              

Gly Ala Gln Ala Gly Ser Gly Lys Arg Val Ala Asp Val Val Val Asp 

    50                  55                  60                  

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

65                  70                  75                  80  

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

                85                  90                  95      

Val His Ile Val Ile Asn Asn Ala Gly Ile Leu Arg Asp Ile Ser Phe 

            100                 105                 110         

Lys Lys Met Thr Asp Lys Asp Trp Asp Leu Val Tyr Lys Val His Val 

        115                 120                 125             

Phe Gly Ala Tyr Lys Val Thr Arg Ala Ala Trp Pro Tyr Phe Arg Lys 

    130                 135                 140                 

Gln Lys Tyr Gly Arg Val Ile Ser Thr Ser Ser Ala Ala Gly Leu Tyr 

145                 150                 155                 160 
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Gly Asn Phe Gly Gln Thr Asn Tyr Ser Ala Ala Lys Leu Ala Leu Val 

                165                 170                 175     

Gly Phe Gly Glu Thr Leu Ala Lys Glu Gly Ala Lys Tyr Asn Ile Thr 

            180                 185                 190         

Ser Asn Val Ile Ala Pro Leu Ala Ala Ser Arg Met Thr Glu Thr Val 

        195                 200                 205             

Met Pro Glu Asp Ile Leu Lys Leu Leu Lys Pro Glu Tyr Val Val Pro 

    210                 215                 220                 

Leu Val Gly Tyr Leu Thr His Asp Ser Val Thr Glu Ser Tyr Gly Ile 

225                 230                 235                 240 

Tyr Glu Val Gly Ala Gly Tyr Met Ala Lys Ile Arg Trp Glu Arg Gly 

                245                 250                 255     

Asn Gly Ala Val Phe Lys Gly Asp Asp Thr Phe Thr Pro Ser Ala Ile 

            260                 265                 270         

Leu Lys Arg Trp Asp Glu Val Thr Ser Phe Glu Ser Pro Thr Tyr Pro 

        275                 280                 285             

Asn Gly Pro Ala Asp Phe Phe Lys Tyr Ala Glu Glu Ser Val Lys Arg 

    290                 295                 300                 

Pro Glu Asn Pro Gln Gly Pro Thr Val Ser Phe Lys Asp Gln Val Val 

305                 310                 315                 320 

Ile Val Thr Gly Ala Gly Ala Gly Ile Gly Arg Ala Tyr Ser His Leu 

                325                 330                 335     

Leu Ala Lys Leu Gly Ala Lys Val Val Val Asn Asp Phe Gly Asn Pro 

            340                 345                 350         

Gln Lys Val Val Asp Glu Ile Lys Ala Leu Gly Gly Ile Ala Val Ala 
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        355                 360                 365             

Asp Lys Asn Asn Val Ile His Gly Glu Lys Val Val Gln Thr Ala Ile 

    370                 375                 380                 

Asp Ala Phe Gly Ala Val His Ala Val Val Asn Asn Ala Gly Ile Leu 

385                 390                 395                 400 

Arg Asp Lys Ser Phe Ala Asn Met Asp Asp Glu Met Trp Gln Leu Ile 

                405                 410                 415     

Phe Asp Val His Leu Asn Gly Thr Tyr Ser Val Thr Lys Ala Ala Trp 

            420                 425                 430         

Pro His Phe Leu Lys Gln Lys Tyr Gly Arg Val Ile Asn Thr Thr Ser 

        435                 440                 445             

Thr Ser Gly Ile Tyr Gly Asn Phe Gly Gln Ala Asn Tyr Ser Ala Ala 

    450                 455                 460                 

Lys Ala Gly Ile Leu Gly Phe Ser Arg Ala Leu Ala Arg Glu Gly Glu 

465                 470                 475                 480 

Lys Tyr Asn Ile Leu Val Asn Thr Ile Ala Pro Asn Ala Gly Thr Ala 

                485                 490                 495     

Met Thr Ala Ser Val Phe Thr Glu Glu Met Leu Glu Leu Phe Lys Pro 

            500                 505                 510         

Asp Phe Ile Ala Pro Ile Thr Val Leu Leu Ala Ser Asp Gln Ala Pro 

        515                 520                 525             

Val Thr Gly Asp Leu Phe Glu Thr Gly Ser Ala Trp Ile Gly Gln Thr 

    530                 535                 540                 

Arg Trp Gln Arg Ala Gly Gly Lys Ala Phe Asn Thr Lys Lys Gly Val 

545                 550                 555                 560 
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Thr Pro Glu Met Val Arg Asp Ser Trp Ala Lys Ile Val Asp Phe Asp 

                565                 570                 575     

Asp Gly Asn Ser Thr His Pro Thr Thr Pro Ser Glu Ser Thr Thr Gln 

            580                 585                 590         

Ile Leu Glu Asn Ile Phe Asn Val Pro Asp Glu Glu Val Glu Glu Thr 

        595                 600                 605             

Ala Leu Val Ala Gly Pro Gly Gly Pro Gly Ile Leu Asn Lys Glu Gly 

    610                 615                 620                 

Glu Pro Phe Asp Tyr Thr Tyr Thr Tyr Arg Asp Leu Ile Leu Tyr Asn 

625                 630                 635                 640 

Leu Gly Leu Gly Ala Lys Ala Asn Glu Leu Lys Tyr Val Phe Glu Gly 

                645                 650                 655     

Asp Asp Asp Phe Gln Thr Val Pro Thr Phe Gly Val Ile Pro Tyr Met 

            660                 665                 670         

Gly Gly Leu Ile Thr Thr Asn Tyr Gly Asp Phe Val Pro Asn Phe Asn 

        675                 680                 685             

Pro Met Met Leu Leu His Gly Glu Gln Tyr Leu Glu Ile Arg Gln Trp 

    690                 695                 700                 

Pro Ile Pro Thr Asn Ala Thr Leu Glu Asn Lys Ala Lys Val Ile Asp 

705                 710                 715                 720 

Val Val Asp Lys Gly Lys Ala Ala Leu Leu Val Thr Ala Thr Thr Thr 

                725                 730                 735     

Thr Asn Lys Glu Thr Gly Glu Glu Val Phe Tyr Asn Glu Ser Ser Leu 

            740                 745                 750         

Phe Ile Arg Gly Ser Gly Gly Phe Gly Gly Lys Ser Thr Gly Thr Asp 
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        755                 760                 765             

Arg Gly Ala Ala Thr Ala Ala Asn Lys Pro Pro Ala Arg Ala Pro Asp 

    770                 775                 780                 

Phe Val Lys Glu Ile Lys Ile Gln Glu Asp Gln Ala Ala Ile Tyr Arg 

785                 790                 795                 800 

Leu Ser Gly Asp Tyr Asn Pro Leu His Ile Asp Pro Ala Phe Ala Ala 

                805                 810                 815     

Val Gly Asn Phe Asp Arg Pro Ile Leu His Gly Leu Cys Ser Phe Gly 

            820                 825                 830         

Val Ser Gly Lys Ala Leu Tyr Asp Gln Phe Gly Pro Phe Lys Asn Ala 

        835                 840                 845             

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

    850                 855                 860                 

Glu Gly Trp Lys Glu Gly Asn Lys Val Ile Phe Gln Thr Lys Val Val 

865                 870                 875                 880 

Glu Arg Gly Thr Thr Ala Ile Ser Asn Ala Ala Ile Glu Leu Phe Pro 

                885                 890                 895     

Lys Asp Ala Lys Leu 

            900     

<210>  93

<211>  3134

<212>  DNA

<213>  Yarrowia lipolytica

<400>  93

tgtgttttcg tcttagcgtc atgtattctc aagcttagtc agagagaagg actatggagg       60

agaaggggag aattgagaag ggtatttgaa gggactttga aggtcgcgtg gaagaggtac      120

ttgaagaggt atttgaaggt cacgtggaag aggtatttga agatcacgtg gaagaagtac      180
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ttgttttaca gagaatatcg gggtgatttt gacagtggga ttgtctccca agtcctaatc      240

gtttgacatg ggagcagtga aaagtcgggc taaaaaaggg aatatcggaa atcggaaaga      300

cggaaagaat tactggactc atgtttagta gatctgagca cttcaaattt gaaaatatct      360

cttcaaacag cagatcggtt ggtcgtggag gtaccatcaa gggtaaaatc aaggctatca      420

tcaagggcca tatatcgcaa gtttggggga agataatatg ttcatagtga atcagggttg      480

tggatttcct catctaacgg cattgtaact agtcctggag ggtctttttt atggataacc      540

tccatgtacg atgtatccaa gatctccacg tactgtgttc tgtttcctaa gtaataccca      600

acaacctctc caacaaacac ttgggaagat gcacttgtgc tgagatgtca agatgttagt      660

actgtactgg atggagagaa tattaataaa taattgttac ccaactacat cttgtcgatt      720

gaaagagata cccctaagac agataggata tctgcaaccc gaggaatgaa ccccccagca      780

ccggcaccct ttctattaac aaaatgccaa ctgaaatttg aaaagttcaa ctaaacttat      840

ttgacccaca aaaactcgtc aaaagtggcg gcgaaagctg gcaaatgatg acatcccctt      900

ggaactatga tatcccctcg gaatcttcgt ccccatttgc cacatctact tgcaacgcca      960

cgtctgctta ctaagcaacc caaatctgcc tcggctcaaa atgtggggaa gttcacatgc     1020

attcgctggt gaatctgatc tgacactaca actacacacc aggtccaaca tgagcgacaa     1080

tacgacaatc aaaaagccga tccgacccaa accgatccgg acggaacgcc tgccttacgc     1140

tggggccgca gaaatcatcc gagccaacca gaaagaccac tactttgagt ccgtgcttga     1200

acagcatctc gtcacgtttc tgcagaaatg gaagggagta cgatttatcc accagtacaa     1260

ggaggagctg gagacggcgt ccaagtttgc atatctcggt ttgtgtacgc ttgtgggctc     1320

caagactctc ggagaagagt acaccaatct catgtacact atcagagacc gaacagctct     1380

accgggggtg gtgagacggt ttggctacgt gctttccaac actctgtttc catacctgtt     1440

tgtgcgctac atgggcaagt tgcgcgccaa actgatgcgc gagtatcccc atctggtgga     1500

gtacgacgaa gatgagcctg tgcccagccc ggaaacatgg aaggagcggg tcatcaagac     1560

gtttgtgaac aagtttgaca agttcacggc gctggagggg tttaccgcga tccacttggc     1620

gattttctac gtctacggct cgtactacca gctcagtaag cggatctggg gcatgcgtta     1680
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tgtatttgga caccgactgg acaagaatga gcctcgaatc ggttacgaga tgctcggtct     1740

gctgattttc gcccggtttg ccacgtcatt tgtgcagacg ggaagagagt acctcggagc     1800

gctgctggaa aagagcgtgg agaaagaggc aggggagaag gaagatgaaa aggaagcggt     1860

tgtgccgaaa aagaagtcgt caattccgtt cattgaggat acagaagggg agacggaaga     1920

caagatcgat ctggaggacc ctcgacagct caagttcatt cctgaggcgt ccagagcgtg     1980

cactctgtgt ctgtcataca ttagtgcgcc ggcatgtacg ccatgtggac actttttctg     2040

ttgggactgt atttccgaat gggtgagaga gaagcccgag tgtcccttgt gtcggcaggg     2100

tgtgagagag cagaacttgt tgcctatcag ataatgacga ggtctggatg gaaggactag     2160

tcagcgagac acagagcatc agggaccaga cacgaccaat tcaatcgaca acactgtgct     2220

gcatagcagt gcacagaggt cctgggcatg aatatatttt agcattggag atatgagtgg     2280

tagagcgtat acagtattaa ttgtggaggt atctcgtcgc attgatagag caatacagtt     2340

actgctgaag ggaatgatac cgagtatttc ggcccgattc agttcttgat atcgtcattt     2400

tgtctctatt gtctactttt cagataacct caacaaatct tcaacaaatc tcccagtaaa     2460

cagtcagaga tcatatccga gatcatatca gatatgtcac gatccgagta caataatgga     2520

tattaatctg cttgattttg aattctgttg cgattatgat ttctttgatt tcgatatgaa     2580

cacatacggc gactcccaga cctttagaag ctccagtttg gattcttagc aatggttaca     2640

ctcaactata tcccaagtaa tacttggtaa caatatgcca agttagtcat tcattcgtta     2700

taggagttag caagtgtttg tcagctaaaa atggttagtc ggtcgattac cacttagatc     2760

ttttcagcgt ggaacttgat ggtacgcttg aaccgacact tggagtagtc ggggctgttg     2820

atgacgtaga tgacgtttcg ctcagggtga ggagtgcaat agtagtactc cttggggccg     2880

tctctcagct caaaggttcc atcggcggca atgtcaaaga ccgagccctg gagcttgtag     2940

ccgtagtcgc cggtccagaa caaagcctgc agctccagat aggcgatggg catgtcgtta     3000

acagagaagg tgttgccctc gccctcggtg atggtgatgg gttcgccgtc ggtggaggcg     3060

gtgatcaggt catcttggta ggtgacgggc agagattcga ccgattgggc gtctgatctg     3120

gtataggtca gctt                                                       3134
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<210>  94

<211>  377

<212>  PRT

<213>  Yarrowia lipolytica

<400>  94

Met Trp Gly Ser Ser His Ala Phe Ala Gly Glu Ser Asp Leu Thr Leu 

1               5                   10                  15      

Gln Leu His Thr Arg Ser Asn Met Ser Asp Asn Thr Thr Ile Lys Lys 

            20                  25                  30          

Pro Ile Arg Pro Lys Pro Ile Arg Thr Glu Arg Leu Pro Tyr Ala Gly 

        35                  40                  45              

Ala Ala Glu Ile Ile Arg Ala Asn Gln Lys Asp His Tyr Phe Glu Ser 

    50                  55                  60                  

Val Leu Glu Gln His Leu Val Thr Phe Leu Gln Lys Trp Lys Gly Val 

65                  70                  75                  80  

Arg Phe Ile His Gln Tyr Lys Glu Glu Leu Glu Thr Ala Ser Lys Phe 

                85                  90                  95      

Ala Tyr Leu Gly Leu Cys Thr Leu Val Gly Ser Lys Thr Leu Gly Glu 

            100                 105                 110         

Glu Tyr Thr Asn Leu Met Tyr Thr Ile Arg Asp Arg Thr Ala Leu Pro 

        115                 120                 125             

Gly Val Val Arg Arg Phe Gly Tyr Val Leu Ser Asn Thr Leu Phe Pro 

    130                 135                 140                 

Tyr Leu Phe Val Arg Tyr Met Gly Lys Leu Arg Ala Lys Leu Met Arg 

145                 150                 155                 160 

Glu Tyr Pro His Leu Val Glu Tyr Asp Glu Asp Glu Pro Val Pro Ser 
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                165                 170                 175     

Pro Glu Thr Trp Lys Glu Arg Val Ile Lys Thr Phe Val Asn Lys Phe 

            180                 185                 190         

Asp Lys Phe Thr Ala Leu Glu Gly Phe Thr Ala Ile His Leu Ala Ile 

        195                 200                 205             

Phe Tyr Val Tyr Gly Ser Tyr Tyr Gln Leu Ser Lys Arg Ile Trp Gly 

    210                 215                 220                 

Met Arg Tyr Val Phe Gly His Arg Leu Asp Lys Asn Glu Pro Arg Ile 

225                 230                 235                 240 

Gly Tyr Glu Met Leu Gly Leu Leu Ile Phe Ala Arg Phe Ala Thr Ser 

                245                 250                 255     

Phe Val Gln Thr Gly Arg Glu Tyr Leu Gly Ala Leu Leu Glu Lys Ser 

            260                 265                 270         

Val Glu Lys Glu Ala Gly Glu Lys Glu Asp Glu Lys Glu Ala Val Val 

        275                 280                 285             

Pro Lys Lys Lys Ser Ser Ile Pro Phe Ile Glu Asp Thr Glu Gly Glu 

    290                 295                 300                 

Thr Glu Asp Lys Ile Asp Leu Glu Asp Pro Arg Gln Leu Lys Phe Ile 

305                 310                 315                 320 

Pro Glu Ala Ser Arg Ala Cys Thr Leu Cys Leu Ser Tyr Ile Ser Ala 

                325                 330                 335     

Pro Ala Cys Thr Pro Cys Gly His Phe Phe Cys Trp Asp Cys Ile Ser 

            340                 345                 350         

Glu Trp Val Arg Glu Lys Pro Glu Cys Pro Leu Cys Arg Gln Gly Val 

        355                 360                 365             
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Arg Glu Gln Asn Leu Leu Pro Ile Arg 

    370                 375         

<210>  95

<211>  3917

<212>  DNA

<213>  Yarrowia lipolytica

<400>  95

gactggctgg gcagtaacgg ttcggttttt ggtgcggaaa aattgggtcc gaagttggga       60

tgagggataa atgagaaaaa tagaaatgcg taaaaaatcc caaaaaaact gggaaaaatg      120

ggaaaatgtc ggaaaacagc agaaaattga cagagagaaa atggagaatt gtcagtaaaa      180

aaatcagaca aatcacgtgg ccattttcgc cccaattagc accaattagc gcgctatgtc      240

tctcccctct tttacccaat atactcattt acctccgtgt aatgagactc agacaagcaa      300

ggcaaggaaa gagggaagcg cttgagagat gtattgtcgt acaagtcata tgcactttgt      360

gatgaagagc ccaaaatggg gattggagcg accgtcggtt tgcgccgcgg tctccacggg      420

tgccaatggc ccgctggatg gaccatatct cctccctcaa cgacgcgttc gcgcgacgga      480

gcccactcaa cgcgtataat aaaagtctag atggtttggt acattccggc ttgttgtgag      540

ttttcccttt tctccattct gaggaaaaac acagttaaac tgggttctga ggttgtattt      600

ttttaactgg attttatgta tttaatttaa tttaatttaa tttaatttga tttaatttaa      660

ttatttatgt ttgagagcag caatggggag tgttgattgg agcggggctg agtcagattg      720

agataatgcg gttcgatcat cgtctccttc tccaaatcca ccccaatcgc actatccatt      780

gtctctctgg accaagtgac tatcacttcg tacaaggcac actgtactac aagtacactt      840

caagagcatg tacctccccc ccgagttttg taccccttcc actttttgaa ctttggagtg      900

gtgaaaccct aatttcgaaa ccctctcaca cctgccttaa atatctcacg gttgctttac      960

tacattgttt tctatagtta ctcttgcacc acctcacacc atgaaattct ctccactttt     1020

gctggcgacc gtgggtctgg cccagagctt ctattcgccc accgactcgt acgcgcccgg     1080

gtcggtcgac tgtccctcca actccaccca gattgtgcga aagggcgagg gcctttcttc     1140

gcaggaacga gagtgggtcc agaaccgaca cgaacagacc cgaccggagc tgctcaacta     1200



126

cctgaaacgg gtgggcttta agtcggtgga cccggaccag ttcctgggcc aggacactaa     1260

tatcaccatc ggactgtcct tttctggagg aggatacaga gccatgttgg cgggagcagg     1320

ccaatttgcg gctctggacg cgcgaacacc caacgccacc gaaccgggcc atgtgggagg     1380

tctggtccag gccgccacct atctggtggg tctttcgggc ggaaactgga tggtgggatc     1440

tgtggtcatc aacaacttca ccaccattcc cgacctgcaa cactcgtccg acgtgtggga     1500

cctggaacac tccatgatca accccggcgg aatcaacatc ttcaagaccg gctcttattg     1560

ggacgacatc aacgacgacg tcaacgacaa gcagcacgcc ggatacaaca cctctttcac     1620

cgacatctgg ggccgaggtc tgtcgtacca gttcttcaac gcttccaaca ccgcccgact     1680

cacctggtcc gagatccaga actacgacca cttcaagaac cactctatgc cctaccccat     1740

tgttgtggcc gacggccgag cccccggaac ccgaatcatc tccggaaact ccaccatttt     1800

cgagctggcc ccgttcgagg tcggctcctg ggaccccaat gtctactcct ttgccaagac     1860

cgagtggctg ggaaccaaca tgaccaacgg ccgacccaac ggaacctgtg tgcatggctt     1920

tgacaacgcc ggtttcattg tgggaacctc ttcttccctg ttcaaccagt tcattctcca     1980

gctcaactcc accggagtaa ccggagtggt ctacgacctg gcccactcta tcctcaagcg     2040

tctggataag gactcggacg atatcgccat ctactcgccc aaccccttca agggcatgtc     2100

ctacctcggc aactcgtcca ttgcccaaac cgagtatctg gatctggtcg acggaggaga     2160

agatggacag aatgtgccct actaccctct gctgcagccc gagagagccg tcgacgtggt     2220

catctcctac gacaactccg ccgacaccga ctttaactgg cccaacggaa cctccgctgt     2280

ccagacatac cgacgacagt ttgagaacca ggccaatggc accattttcc cctacgtgcc     2340

cgacgtgaac acattcatca atgagaacct gacttctcga cccgccttct ttggctgtga     2400

cgtgcagaac atgacctcgc tggacaagaa cggttatacc gacgtcaact cttccgccgc     2460

ccttccccct ctcattgtct acattgctaa ctacccctgg acctttttct ccaacacatc     2520

gaccatgtcc aagctgtcgt acaacaagaa ggaggttgcc ggcatgatcg agaacggcta     2580

ctccacctcc acccagttca acggaaccgt ggaccccgac tggcctgtgt gtcttggctg     2640

tgctctgctc aagcgagagg ccacccgacg aaaccagtct ctgggctctg actgtgacaa     2700
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gtgcttctcc aagtactgct ggaacggaaa gactgacgat gatgccgaaa aggctctgaa     2760

gtttgctccc gccatctatg ccaacggccc taacgtttct tccaacgcct caattggcca     2820

ggcttcgtcc acctccaagc ccaagaagaa cggcgccgag ggtctggttc cgggtatggc     2880

tgccattgcc attggttttg ccgctcttct tatgtaagca ttaatattga ctaattgact     2940

atataacgag tttcgagcgt cagagagcgt cagcgggcgt actgccacgt tccatgtgta     3000

caacaggttg tattacaagt attggtgccg agtcagtcta ttattgaagc tgtagatgat     3060

aataccagtc attactcagc atgtggagtc tgggattgtt ttttgcacgg tttttgcgtc     3120

tgacagattc caactggcgt cttttgatta tttttgatta tttttgatta tttttgatta     3180

tttttgatta tttttgatta tttttgatct tttttattat gatttaattt attatgattt     3240

ttttaaatct tacagtcgcc cattatagtg cggaaaaatg cgcaattggc acggtttgaa     3300

acatacggag cgtcgccgcg tacacaagga cgtacagatg cacggcatca gcttacaaac     3360

gctgttggcg accgcagctc cggaaatggc gctttttcga actactttca cgcgtcaaca     3420

agttctgtga aactcaatcg agtcgcgaag tttggaggtg gatttgggga agaagaacgc     3480

tggagatgag caacggagac cgtccgacgg ccatcgccat cttccaccag cggtgtattc     3540

ctccaacccc tgaagaatca cattccttcc aagctccaat gacgtaaaac ggccttggct     3600

ttgcggccgc cgctaggaga ccctgaaacc tacaaacctg aactagccaa acctagatgg     3660

cctaaagagg cagacaatga aaactataat cttcggcgga atcctgcacc gaataatact     3720

ttcacgcacg gaagaatgac tgagaaaaaa tgatatccgt gagattcgaa ctcacgcctc     3780

cgaagagacc aggaaattcg ttaaggtatt agccttaacc tggcgcctta gaccgctcgg     3840

ccaggatacc ggaagttgaa aaagaaggaa aatgggttta cacaattcga aatatgctat     3900

aaaaagtcta actaaaa                                                    3917

<210>  96

<211>  638

<212>  PRT

<213>  Yarrowia lipolytica

<400>  96
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Met Lys Phe Ser Pro Leu Leu Leu Ala Thr Val Gly Leu Ala Gln Ser 

1               5                   10                  15      

Phe Tyr Ser Pro Thr Asp Ser Tyr Ala Pro Gly Ser Val Asp Cys Pro 

            20                  25                  30          

Ser Asn Ser Thr Gln Ile Val Arg Lys Gly Glu Gly Leu Ser Ser Gln 

        35                  40                  45              

Glu Arg Glu Trp Val Gln Asn Arg His Glu Gln Thr Arg Pro Glu Leu 

    50                  55                  60                  

Leu Asn Tyr Leu Lys Arg Val Gly Phe Lys Ser Val Asp Pro Asp Gln 

65                  70                  75                  80  

Phe Leu Gly Gln Asp Thr Asn Ile Thr Ile Gly Leu Ser Phe Ser Gly 

                85                  90                  95      

Gly Gly Tyr Arg Ala Met Leu Ala Gly Ala Gly Gln Phe Ala Ala Leu 

            100                 105                 110         

Asp Ala Arg Thr Pro Asn Ala Thr Glu Pro Gly His Val Gly Gly Leu 

        115                 120                 125             

Val Gln Ala Ala Thr Tyr Leu Val Gly Leu Ser Gly Gly Asn Trp Met 

    130                 135                 140                 

Val Gly Ser Val Val Ile Asn Asn Phe Thr Thr Ile Pro Asp Leu Gln 

145                 150                 155                 160 

His Ser Ser Asp Val Trp Asp Leu Glu His Ser Met Ile Asn Pro Gly 

                165                 170                 175     

Gly Ile Asn Ile Phe Lys Thr Gly Ser Tyr Trp Asp Asp Ile Asn Asp 

            180                 185                 190         

Asp Val Asn Asp Lys Gln His Ala Gly Tyr Asn Thr Ser Phe Thr Asp 
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        195                 200                 205             

Ile Trp Gly Arg Gly Leu Ser Tyr Gln Phe Phe Asn Ala Ser Asn Thr 

    210                 215                 220                 

Ala Arg Leu Thr Trp Ser Glu Ile Gln Asn Tyr Asp His Phe Lys Asn 

225                 230                 235                 240 

His Ser Met Pro Tyr Pro Ile Val Val Ala Asp Gly Arg Ala Pro Gly 

                245                 250                 255     

Thr Arg Ile Ile Ser Gly Asn Ser Thr Ile Phe Glu Leu Ala Pro Phe 

            260                 265                 270         

Glu Val Gly Ser Trp Asp Pro Asn Val Tyr Ser Phe Ala Lys Thr Glu 

        275                 280                 285             

Trp Leu Gly Thr Asn Met Thr Asn Gly Arg Pro Asn Gly Thr Cys Val 

    290                 295                 300                 

His Gly Phe Asp Asn Ala Gly Phe Ile Val Gly Thr Ser Ser Ser Leu 

305                 310                 315                 320 

Phe Asn Gln Phe Ile Leu Gln Leu Asn Ser Thr Gly Val Thr Gly Val 

                325                 330                 335     

Val Tyr Asp Leu Ala His Ser Ile Leu Lys Arg Leu Asp Lys Asp Ser 

            340                 345                 350         

Asp Asp Ile Ala Ile Tyr Ser Pro Asn Pro Phe Lys Gly Met Ser Tyr 

        355                 360                 365             

Leu Gly Asn Ser Ser Ile Ala Gln Thr Glu Tyr Leu Asp Leu Val Asp 

    370                 375                 380                 

Gly Gly Glu Asp Gly Gln Asn Val Pro Tyr Tyr Pro Leu Leu Gln Pro 

385                 390                 395                 400 
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Glu Arg Ala Val Asp Val Val Ile Ser Tyr Asp Asn Ser Ala Asp Thr 

                405                 410                 415     

Asp Phe Asn Trp Pro Asn Gly Thr Ser Ala Val Gln Thr Tyr Arg Arg 

            420                 425                 430         

Gln Phe Glu Asn Gln Ala Asn Gly Thr Ile Phe Pro Tyr Val Pro Asp 

        435                 440                 445             

Val Asn Thr Phe Ile Asn Glu Asn Leu Thr Ser Arg Pro Ala Phe Phe 

    450                 455                 460                 

Gly Cys Asp Val Gln Asn Met Thr Ser Leu Asp Lys Asn Gly Tyr Thr 

465                 470                 475                 480 

Asp Val Asn Ser Ser Ala Ala Leu Pro Pro Leu Ile Val Tyr Ile Ala 

                485                 490                 495     

Asn Tyr Pro Trp Thr Phe Phe Ser Asn Thr Ser Thr Met Ser Lys Leu 

            500                 505                 510         

Ser Tyr Asn Lys Lys Glu Val Ala Gly Met Ile Glu Asn Gly Tyr Ser 

        515                 520                 525             

Thr Ser Thr Gln Phe Asn Gly Thr Val Asp Pro Asp Trp Pro Val Cys 

    530                 535                 540                 

Leu Gly Cys Ala Leu Leu Lys Arg Glu Ala Thr Arg Arg Asn Gln Ser 

545                 550                 555                 560 

Leu Gly Ser Asp Cys Asp Lys Cys Phe Ser Lys Tyr Cys Trp Asn Gly 

                565                 570                 575     

Lys Thr Asp Asp Asp Ala Glu Lys Ala Leu Lys Phe Ala Pro Ala Ile 

            580                 585                 590         

Tyr Ala Asn Gly Pro Asn Val Ser Ser Asn Ala Ser Ile Gly Gln Ala 
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        595                 600                 605             

Ser Ser Thr Ser Lys Pro Lys Lys Asn Gly Ala Glu Gly Leu Val Pro 

    610                 615                 620                 

Gly Met Ala Ala Ile Ala Ile Gly Phe Ala Ala Leu Leu Met 

625                 630                 635             

<210>  97

<211>  3740

<212>  DNA

<213>  Yarrowia lipolytica

<400>  97

tgaagcggga aatcaagatt gagagttgga gtggtggggg cggtggtgga agagacagag       60

gtgatagaag ggaaagaaac gacagaagag acgcaaaagg aagaaacaga agagatggag      120

ataggaggaa tggcgatcga agagacagag acagagatag agatagagac gacaggtcaa      180

gtcgttcaag tcggtacaac cgatcaagat caagatctcc gactgtcaaa aaggaaacag      240

atgaatatgg ccgggaccgg aaggactaac tgcattatat ataaatatag attcttgatt      300

agtgatcaaa gcatgagata ctgtcaaggc aagcaagcct tacaatatct gttggcttag      360

ttaaatcttt tttgagatgt aataattggg gaacctctgt tagatgaaca gttgcggctt      420

actcatctta gacatggtcc agtttaggcg taattaatta tcagttttaa tgcgcctcta      480

cgtaataagc gttgccacaa gttacagtag agatgatacc attgctacag gaccgtatag      540

cgtatataat gacgaggcta attgatgatg atcgacagcg aagacatatc tacgtcaatc      600

tgacgcttca ttttgtgctt cttgttcgga tttgtgtttc tcccagtgca cccagttttt      660

tgctgaccat tttttgctta ccagtttttg ctcgcgcgtt ttctcgattg aactctgctg      720

cgagggtggt gtaagacaca ctccctgtag aacatgcatt tcgaggtgtg acatttccat      780

ctctgttaaa tcaaacgagt gacacaaacg gaataaatct acatatacgt cgaaccctct      840

tcttctcttc tctctcttcc ttaatagaca ccctcgctat cgactctgct cctccttatc      900

acaccatcaa agtttagggt gtgtcccaac accacctcca caccacactc tattatcacc      960

acctccacga ctacatacca ctccttccac cacctcacaa atggcgaccg aacacgtgga     1020
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acacgccgaa aacgccaagc agtcgcccca accgtccttc tcgggctccg agagcggccg     1080

aattggccgg taccaaatca tcaagactct gggagagggc tcctttggca aggtcaagct     1140

cgcctaccat ctggccaccc acgaaaaagt agcgctcaaa atcatcaaca gaaagacgct     1200

ggccaagtcg gatatgcagg gccgagtcga gcgggaaatc tcgtacctgc gactgctcag     1260

acacccccac atcatcaagc tgtacgacgt gatcaagtcc aaggatgaaa tcatcatggt     1320

gattgaattt gccggcaagg agctctttga ctacattgtg caacgtggaa agatgcccga     1380

agacgaggct aggcgattct tccaacaaat catctccgca gtcgagtact gccatagaca     1440

caagattgtg cacagagacc tcaagcccga gaacctgttg ctcgacgaaa acctcaacgt     1500

caagattgcc gactttggac tctccaacat tatgaccgat ggtaacttcc tcaagaccag     1560

ttgtggctct cccaactatg ctgctcccga ggttatcagt ggcaagctgt atgctggccc     1620

cgaggtcgac gtgtggtcct gtggtgtcat tctatacgtc atgctgtgcg gccgtctccc     1680

ctttgacgac gaattcatcc ccaacctctt caagaagatc tccaatggtg tctacaccat     1740

tcccccctat ctgtctgccg gcgcaaaaca cctgcttcaa cagatgctgg tggtcaaccc     1800

cctgaaccga atcaccgtcc agggcatcat ggaagacccc tggtttaaac agggcattgc     1860

cgagtacctt gttccacgtg acctgaagcc tgatcaggtg gaaatcgacg acaaggttgt     1920

gggtgctctt tcagacacca tgggctacga ccgagaccag gtctacgagg ctctcaaggc     1980

tcctaaatcc gacggaaccg aaatccgaga tgcctacgac ctcatgaagg agaacagaca     2040

gcagttggag aaggactcga ccgtgttcga caaggtggac gaatccggca agcctaagca     2100

ccagttctcg cgaaagaacc cgccggctct gacgtttgac tcacatcaca tgcccaccat     2160

tgtcgaccat tctgatcttc gaacccctaa cacaaccatt gctgttcttc cctcctcgct     2220

gccagcatac catcgggcca acatgatggc ccatggtccc gctaccctgc gtaagctgaa     2280

tcccatctca tcgcgaaaat caaagacccg atggcatttc ggcattcggt ccaagtcgta     2340

ccctctcgac gtgatgggtg agctctaccg agctctcaag aacctgggag ccgagtgggc     2400

aaagccatca gagaacgacc tgtggaccat cagggtgcga tggagataca cccctgaaaa     2460

ggatgagtcg gacagcacaa ctaagccaga cagcggactg cttaagatgc agattcaact     2520
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gtatctgctg gagcagaact cgtacttggt ggacttcaag tttgacggct gggagtgcga     2580

gacggagagc ggtgagatta agacccgcga tgtcgcccag gtgtcgaatt caaagtccgc     2640

caacgagacc ttcacgtttt ccgcataccc cttcttgcat ctggccaccc ggctcattat     2700

ggagctggcc gtgagttctc agaaggagag tgagaagtaa gcacttgtag agcacactag     2760

ggatttagag gggattatgg cacgtacaat atagataatt aagcagtagc tgagtcagtt     2820

gaatgatcag aggtgtaaca tgagtgtgga tggattgtgt agagtcgttg tttaaaataa     2880

tgagttaaga ataattatac gactacagga tacgatgtac ttgtattgta tcgatacagt     2940

acatacagta catacgtgta acatactcct aaactgttgc atcacctaca actccaacta     3000

gtcggtcata attcattaat acgtttccct ggtgtagtct aggccaaaca ctccttggtg     3060

aacttcttga gaaagattcg ctctctagac tccttgaatt ctctaggctg gatttcggcc     3120

caaaaagaac ccacaaacgg cgcaatactc ttcttgtagc cggaatagtt gtctcgaatg     3180

acaatatccg ggttggcaga ccgctgctga tgctccttga cgatgatact ctcaaagtgg     3240

tccacggtag acatgacaat aagagccgac gaggttttgc tcttgtagtt ggcgatgagc     3300

gttttaagtg ccccagagtt ctccaccacc ttgtggatca gctgatgctt ttgttcctcg     3360

ctgagtcctt ccgaggccag ggggatagcc aagcaggtga gaatagcgcc tgtgtctcgt     3420

ttagaagagg tgctgtttgt atcatccgca tgcttgttga tgaactgaac taaattcagt     3480

agcgtgctcc acagctcatt ccagtggtaa tttgagggag tgtccctgta aaccatgagt     3540

gttgcttcag tgacgaccag agcgagatca taaatgtctg ggagaggttt cttcatattg     3600

tatctgagac agcaaagaag tgcgtccaaa aggccggttc caaaggtgta ggcctctgtt     3660

tctggaaggg ggggtttccg ttgcttggcg ttgattttaa tagatgcttt tgtgttgaac     3720

gactggtgca attcgggcag                                                 3740

<210>  98

<211>  579

<212>  PRT

<213>  Yarrowia lipolytica

<400>  98
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Met Ala Thr Glu His Val Glu His Ala Glu Asn Ala Lys Gln Ser Pro 

1               5                   10                  15      

Gln Pro Ser Phe Ser Gly Ser Glu Ser Gly Arg Ile Gly Arg Tyr Gln 

            20                  25                  30          

Ile Ile Lys Thr Leu Gly Glu Gly Ser Phe Gly Lys Val Lys Leu Ala 

        35                  40                  45              

Tyr His Leu Ala Thr His Glu Lys Val Ala Leu Lys Ile Ile Asn Arg 

    50                  55                  60                  

Lys Thr Leu Ala Lys Ser Asp Met Gln Gly Arg Val Glu Arg Glu Ile 

65                  70                  75                  80  

Ser Tyr Leu Arg Leu Leu Arg His Pro His Ile Ile Lys Leu Tyr Asp 

                85                  90                  95      

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

            100                 105                 110         

Lys Glu Leu Phe Asp Tyr Ile Val Gln Arg Gly Lys Met Pro Glu Asp 

        115                 120                 125             

Glu Ala Arg Arg Phe Phe Gln Gln Ile Ile Ser Ala Val Glu Tyr Cys 

    130                 135                 140                 

His Arg His Lys Ile Val His Arg Asp Leu Lys Pro Glu Asn Leu Leu 

145                 150                 155                 160 

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

                165                 170                 175     

Ile Met Thr Asp Gly Asn Phe Leu Lys Thr Ser Cys Gly Ser Pro Asn 

            180                 185                 190         

Tyr Ala Ala Pro Glu Val Ile Ser Gly Lys Leu Tyr Ala Gly Pro Glu 
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        195                 200                 205             

Val Asp Val Trp Ser Cys Gly Val Ile Leu Tyr Val Met Leu Cys Gly 

    210                 215                 220                 

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

225                 230                 235                 240 

Ser Asn Gly Val Tyr Thr Ile Pro Pro Tyr Leu Ser Ala Gly Ala Lys 

                245                 250                 255     

His Leu Leu Gln Gln Met Leu Val Val Asn Pro Leu Asn Arg Ile Thr 

            260                 265                 270         

Val Gln Gly Ile Met Glu Asp Pro Trp Phe Lys Gln Gly Ile Ala Glu 

        275                 280                 285             

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

    290                 295                 300                 

Lys Val Val Gly Ala Leu Ser Asp Thr Met Gly Tyr Asp Arg Asp Gln 

305                 310                 315                 320 

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

                325                 330                 335     

Asp Ala Tyr Asp Leu Met Lys Glu Asn Arg Gln Gln Leu Glu Lys Asp 

            340                 345                 350         

Ser Thr Val Phe Asp Lys Val Asp Glu Ser Gly Lys Pro Lys His Gln 

        355                 360                 365             

Phe Ser Arg Lys Asn Pro Pro Ala Leu Thr Phe Asp Ser His His Met 

    370                 375                 380                 

Pro Thr Ile Val Asp His Ser Asp Leu Arg Thr Pro Asn Thr Thr Ile 

385                 390                 395                 400 
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Ala Val Leu Pro Ser Ser Leu Pro Ala Tyr His Arg Ala Asn Met Met 

                405                 410                 415     

Ala His Gly Pro Ala Thr Leu Arg Lys Leu Asn Pro Ile Ser Ser Arg 

            420                 425                 430         

Lys Ser Lys Thr Arg Trp His Phe Gly Ile Arg Ser Lys Ser Tyr Pro 

        435                 440                 445             

Leu Asp Val Met Gly Glu Leu Tyr Arg Ala Leu Lys Asn Leu Gly Ala 

    450                 455                 460                 

Glu Trp Ala Lys Pro Ser Glu Asn Asp Leu Trp Thr Ile Arg Val Arg 

465                 470                 475                 480 

Trp Arg Tyr Thr Pro Glu Lys Asp Glu Ser Asp Ser Thr Thr Lys Pro 

                485                 490                 495     

Asp Ser Gly Leu Leu Lys Met Gln Ile Gln Leu Tyr Leu Leu Glu Gln 

            500                 505                 510         

Asn Ser Tyr Leu Val Asp Phe Lys Phe Asp Gly Trp Glu Cys Glu Thr 

        515                 520                 525             

Glu Ser Gly Glu Ile Lys Thr Arg Asp Val Ala Gln Val Ser Asn Ser 

    530                 535                 540                 

Lys Ser Ala Asn Glu Thr Phe Thr Phe Ser Ala Tyr Pro Phe Leu His 

545                 550                 555                 560 

Leu Ala Thr Arg Leu Ile Met Glu Leu Ala Val Ser Ser Gln Lys Glu 

                565                 570                 575     

Ser Glu Lys 

            

<210>  99



137

<211>  7490

<212>  DNA

<213>  Yarrowia lipolytica

<400>  99

gcgtccaaaa aattcaaatt tcgacatttt tcggcttaaa atagaacatc tacaagacga       60

tgttgcagac tcctgagtct gggaaaaggt ggttgaggaa cctacactgg agctgcgatt      120

ggagagcttc gtggcggccg tgggccaaga ttgggcagag tatgggtcga gcatttctat      180

tgcttctact gtacttgtac ttgtacttgt acttacttac ttgtacaagt acagacagga      240

ggcttgctat ttcgatgaaa ctaaagcacg tttgttatgt accgaagttc ggaacgaggc      300

tgtggagatg gcaagtagtt aagtgtcatt aattggagta ggttaaaaca tcaactgtgc      360

tcgttctaac tgcttactgc gcctgttata ccaccgctag cgccctctaa cggatcctag      420

gtgcgggttg aactggttta tgattgctgt ttttacactt tttagacccc cagagcgtgc      480

aggtgatgga gtgaacgcgc ggtgctacag taatactcta agacaagttt gggcagggaa      540

ggaaacacct acaggaggcc aggtggccaa gatttagacg gtttggggag ttgtatttgt      600

tgccacgtac aaagggacaa aaacacgggc ttgtagtggc cgcaattcca ctgctcttgt      660

gcttgtcagc tgctactctt cgtctaagag gaccccttct taatgtgaac tcagctgcat      720

gaccgcgcat acttctttcc tactgcagcc cctgacaggc aatactagca agtgaagcat      780

ccattctacg acagaggtat tttcaggacg aaaaaacact cttgagtcgc cacaaaaagt      840

gagtgttccg acaacgcggg cggagcagtt tggagtttgg gagcagtgta ttgatctgac      900

tgagcttgag agagtgtgtg acattctgga gggagaaggg aaaggggaga tgatatgatg      960

gatatgggtt ggggagatga tggtatagga ctggttgtat atggaaacga tgcttgatcg     1020

tgttattcca ctcagctgtg tacctcctta cgccacaccc tacagtcacg ttttcaccac     1080

ccccatctca aacaacacta acacagtgtt ctacgaagac accgccgact ccgattggca     1140

gtcgtccgac tacgacagtg aacatgcgac cgtcaacgtg cccatccgga gcaaacggaa     1200

aaagaatgct gctaaggagg gcaatccagt ggatcccatc tctgaggatc cgcaccagga     1260

atccttttca gatggaagtg aagctgcggg acccagcgct cccccggccg acggatacat     1320

caacaccgcg cccaatggcg tctactcgga ggaagatctt cctggaaccc gccaggtgct     1380



138

tccaggacct caggaggtac ccgacgtgac ctccactccc cagatgaacc gccatcccac     1440

agcagatgaa tctactcctc agggctcacg gtggagccga ggcagagagg gatttggaca     1500

tcttggaagt ccctcgttct ttagacgaca cagtgccaca gctgaagata tgacccctgg     1560

aggaggacct cgacggctgt tcaagcgacc acagctcaac tcttccaaca ccacatcggg     1620

ccagcgttgg agagatatca aagccgggct tcgtcagcgg ttccgaaaga agaaggacgc     1680

gaaattcagc gctgagaagg catacaatca agccattctg ggccagcttg ctgctggttc     1740

tcctgcggct ctcatggttg cttcctccat ggttcgcgac gaaaagaaca tgaagcgagt     1800

gcccattctg ctggagcagg tccgtttcgc tctcagagat gtgacaaaga accctcacga     1860

gaagaatcga cagtatcgaa tcgatctttc gtacggttcc ggtcacacga tgctcgcatg     1920

gacaatctac aaggactaca aggactttat gtttctgcac agtcggctgc gaaccatggc     1980

cttcaacgcc aagaacccct tcaactcgtc aaaacagcct cttcagatcc ccatctttcc     2040

tacccgaaac aaggtgggca agaaaaaaaa aggcaagaga gacaagtcca accctggcga     2100

tgaagattac acagacacag atggagagtc tgagtgtgat cccgcagagc agcaacaaaa     2160

ccagcacact ccaggagggg gatcttcgca tggacctagg atggtgaacc agttctttga     2220

caagcgacgg aaaaaccgca acatgatcaa cgagcgcatt aagggtgaac tggaacgata     2280

cctgcgtcag ctgttcaaac tgctgctctt ccgaggtgaa gctaacaagc tgttccagtt     2340

tttggagctg tccaacatgt ccattcgact tgctcctgag gaccatttcc acggcaaggc     2400

tggattcctg gtcaaccgta cgtctgctcg aaaggctgga tggagagtgt cgcattggcg     2460

agtcgacgat atcagacaga tggtggctcg tcacacgtcg aagtggttca tggtgcgcca     2520

ctcgtacatt gtgtgtgtcg acaacctgta ttccacaaca cctcttgagg tgttccttct     2580

cgattccaag ttcaaggtgt cacacaatct caaaaagaag aacaaggacg gcgttctttc     2640

gggtggatcc aaccccaata cttctggaga gtccgatttg gaagaacttc agaaaccggg     2700

aagtacccat attactctca aggtggagaa cgcatcccga cagcttaagc tggttgccac     2760

atctgacaag cagctggccc agtggatgga gagtatcaat ctgatcaagg agcggtccat     2820

ttgggctcag cagaagcggt ttgactcatt tgcgcctgtg cgaaccaact gcaaggccca     2880
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atggttcgtc gacgctcgag actacttttg gacgctgtcg tgcgctctgg atatggccaa     2940

ggaggtcatt tacattcacg actggtggct gtctcctgag atatacctac gtcgaccccc     3000

tgagggtaac caggagtggc gtctggatcg tgttttgaag cgaaaggccg agcagggagt     3060

caagattttt gttattgtgt accgaaatgt cggtcagact attcccattg actcgcagta     3120

caccaagttc tcgctgctgg acctgtctcc taacatttat gtcatgcggt ctcccaacca     3180

gctcattcag aatacctact tttgggccca tcacgaaaag ctgtgtctta ttgatcacac     3240

gtgtgccttt gtgggtggta ttgatctctg ttttggtcgt tacgatactg cggaacacgt     3300

tctcgtcgac gatgcgccca cgtttgtgaa tgccgacaag aaggacggct acaccggtcg     3360

aactcagctc ttccctggta aggattactc taacccccgt accaaggact tcttctcgtt     3420

ggacaagcct tttgaagata tgtacgaccg tcagaaggtg ccccgcatgc cctggcacga     3480

tatccacatg atggtagtag gccaacctgc acgtgatctg gtgcgtcatt tcgtgcagcg     3540

atggaactat gttcttcgac agaagcgtcc ttcccgattc acgcctcttc tgctgcctcc     3600

tccagacttc aaggaggagg agctggccga gtacaagctg aatggtacgt gtgaggttca     3660

gattctgcgg tctgcttgtt cctggaacac tggagtcaag gagcacgagc agagtatcca     3720

gaatgcgtac atcaagagca ttgagcagag tgagcatttc gtctacattg agaaccagtt     3780

ttttatcact cacacctcgt ggcacaatat tgtgattgaa aacaagatcg gagacgctct     3840

ggtcaaccga atcatcaagg cccatcagaa tgacgaggat tggcgtgcca tcattgtcat     3900

tcctctcatg cctggttttg aagccgaggt cgacgagtcc gagggttcgt cggtgcgtgt     3960

catcatgcag tgccagtaca tgtccatttc tcgaggtgcc aactgcattt ttgcacgtct     4020

tgagaacgct ggcatccatc ccgaagacta catttgcttc ttttcactgc gaaagtgggg     4080

caagatcggt ccccacgaca agctggtcac cgagcagctg tacatccacg ccaaggctat     4140

ggttgtcgat gaccgtattg ccattattgg ttcggcgaac atcaacgaac ggtctcaacg     4200

aggtactcga gactctgagg tcgcagctat tgttcgagac acccatactg tggactctgt     4260

catggctggg cgtccctaca aggtgggcca ctttgcacac accctgcgtc tccatctgat     4320

gcgagagcac atgggcgttg atgtggacca tgtggagttc attgagcgaa aggctgagct     4380
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tcttgagaaa cacaagagag ctgaggctac ccaagatgag ccccaggagc ttcctatcat     4440

caagaacaag tccacacgcc gagcacgggg gcgtggacga cgttcccagc gaggaggaga     4500

ggattccgat ggagcttccg gctctgaaga tgagcgagtt ctcgatatct caacctctat     4560

cttcggggag acggttcagg ctgccaaggc cgctaacggt aatggcaatg gcaacggtaa     4620

cggtgctgat gcgtctgctg cggagtctgt cccttccgtc atggctccca cccgaagata     4680

ctcttaccag gatggagtac ctgcctctcc ttctattgac gaggactgtg ttgtcgaagg     4740

cacaactctg gacaatgctg accagcagct agccaacttg gacgatgcgt acgattccga     4800

cgccgaggtg ctactgcgag actatgatga ggatgtggat cagatcaacc ggggcttgga     4860

catctacacc ttcaactctc tagccggtgt ggacaacaag ggcatccgag agaagaagct     4920

tgtctcttct gataaccgta tccagggcaa cgagaagcac cgtgctgacg ttgagggccg     4980

gggtctggac cgaggcgcca actcgaagga gtctgcggag gacttccgaa tccgaatcca     5040

gcgacacgcc cagtttgcca acaagctgac ggagcacgag ctgcagcaga ccagcgagac     5100

ggtggacgat gtgacggaac ttaagaagcg cgtctactac gagcagatgg agctcaagca     5160

gcggtaccac aattcgcaca tggaggccga gaaggcgttc aacaatcccc cacagttgga     5220

ggactgcgag aacgagaaga acggcgttaa tggagtcaac ggcaacagtg gctccactga     5280

ttccactgca cctgtaaatc ttgtctccga tgctaacggc aacattcacc ctgaacatcc     5340

tgagacatct gatcattctt cggactcttt tgaagatgag ggcttcgaga tccccaagat     5400

ccctcctccc gtagacccct actgttttaa ggaccctttg gacgacgact tttactacga     5460

catctggctg gccacagccg aaaagaacac caggctcttc cgggaagtgt ttcgatgcca     5520

gcctgacgac gaggtgacca cctggagaga ttacaaggat ttcaccactt acgccgagcg     5580

gttctccatg tctcaggaca ccggcgactt gaagtcttcg tatgcagatg aacaccaagc     5640

tcattccccc ttggctgtca agatcaatgg caatgacaag gaagacgaga agaaacagaa     5700

caagcacaag gccacacatg actacgacaa gtattatgcc cgtcaccagc accaccgatc     5760

gtcttcgcct cactaccgaa ggtcccatgt gcctctcaag accggtgcca acttcactga     5820

tcgacttgca cacggtgttg atgatgccgc tggtcatctc aagtacgccc tcggacgggc     5880
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caaccgccga ggcagccacc atgacactgt tgatgtggat gattctcctc ccagggactt     5940

ccttcctgac gatttcaacg acccgatccc tgtcgaggag gtggacaaca ccaacctcaa     6000

caacaaccag cagctcaacc aggagcttta cgagtcgcag gtggagggcg agaaccctcg     6060

atttgtgcct agccacgcca ttgatggcca gcaccctcga aagcgtgaga agcgacacat     6120

tggtgaggtt gatcagcctg ccgagaagcc ccccatcaac gaggcttaca gcactggggt     6180

ctcaggccgg cttgggcagc accagcagcc ccatcttaag caggaagttg atactgattt     6240

taaggatacc tcttctgctg ctcatacgcc attccaccat acccccaacg ccaggcgaag     6300

acgacgacga cgggctcgac agagatctgg catggacaag gtgcacgaca aggcaacggc     6360

cgagaagatt ctcaacggta tccaggggca tctggtcatg ttccccaccc actggctgta     6420

caaggaactc gacagcggca actggttcta caacctggat cgaatccccc cgatcgaaat     6480

ttatgattag aatggtaata tattggtatg ataaataatg caagcacttg catgagtgta     6540

ctgtacgtaa gcaagtagtg acagttcagt taatcaaatg caaacccgct gcgacaaaca     6600

cgtgctaagc tcttcagatt cttcatcact ggtctcgaaa tcaaagagct cacaggtgtc     6660

ttcttcctct ttctggtcac tggcaaagtt ccagtattga cgacggacga ttcccgaaag     6720

cgtccagatt tccacctgtt gtttgatctt gtcgaagaag attagtgcaa tgatgaccga     6780

ggccagctcg ggaatgatgt acgggagtcg agacatgatc tcgtctggtt ttaggggagt     6840

cttgtcgtct tcggggagat ctgtgaaggt ggtgtacaga aacgtgaatg caatatggat     6900

ctgaagaatc ttttgtgttt ccagagcatt gtgaacgatt ttcacgatgg tggcgtcgta     6960

ggcagccttc ttatgagcgt caggaggtcc attcagcccg gtggagaaag agtccacgat     7020

cacgtatctg attttcgagc tgttgtttga cttttcaatg tgtccgatga ttgtgtctga     7080

ttgcagctcg gtggcgagct ggtcgaaggt ggttttcaca atcacgaggt tctggcgaat     7140

ataactggca agcacatttt cacccagacc agtggattga tccagcacaa agtagttgat     7200

gacgttgttt ttcgtccatg agctgtcgag atccagaacc agaaccgtct tgttctcgcc     7260

tcctggagtg tcgaatggca aacacacacg gcacagctcg tacagcgccg tggttttgcc     7320

tgatcttgga gctccggtca gagtgatcag ccctgcaagc tgtgctgatg gcaaatgcag     7380
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ccagtgtaac aagttttctg ccgcatcaga cggaccgtaa tgctgaatgg cgtcgaacaa     7440

gttttccttc ttgttttccg tttccatgat ggtagttgtc agtgatgttc                7490

<210>  100

<211>  1829

<212>  PRT

<213>  Yarrowia lipolytica

<400>  100

Met Glu Thr Met Leu Asp Arg Val Ile Pro Leu Ser Cys Val Pro Pro 

1               5                   10                  15      

Tyr Ala Thr Pro Tyr Ser His Val Phe Thr Thr Pro Ile Ser Asn Asn 

            20                  25                  30          

Thr Asn Thr Val Phe Tyr Glu Asp Thr Ala Asp Ser Asp Trp Gln Ser 

        35                  40                  45              

Ser Asp Tyr Asp Ser Glu His Ala Thr Val Asn Val Pro Ile Arg Ser 

    50                  55                  60                  

Lys Arg Lys Lys Asn Ala Ala Lys Glu Gly Asn Pro Val Asp Pro Ile 

65                  70                  75                  80  

Ser Glu Asp Pro His Gln Glu Ser Phe Ser Asp Gly Ser Glu Ala Ala 

                85                  90                  95      

Gly Pro Ser Ala Pro Pro Ala Asp Gly Tyr Ile Asn Thr Ala Pro Asn 

            100                 105                 110         

Gly Val Tyr Ser Glu Glu Asp Leu Pro Gly Thr Arg Gln Val Leu Pro 

        115                 120                 125             

Gly Pro Gln Glu Val Pro Asp Val Thr Ser Thr Pro Gln Met Asn Arg 

    130                 135                 140                 

His Pro Thr Ala Asp Glu Ser Thr Pro Gln Gly Ser Arg Trp Ser Arg 
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145                 150                 155                 160 

Gly Arg Glu Gly Phe Gly His Leu Gly Ser Pro Ser Phe Phe Arg Arg 

                165                 170                 175     

His Ser Ala Thr Ala Glu Asp Met Thr Pro Gly Gly Gly Pro Arg Arg 

            180                 185                 190         

Leu Phe Lys Arg Pro Gln Leu Asn Ser Ser Asn Thr Thr Ser Gly Gln 

        195                 200                 205             

Arg Trp Arg Asp Ile Lys Ala Gly Leu Arg Gln Arg Phe Arg Lys Lys 

    210                 215                 220                 

Lys Asp Ala Lys Phe Ser Ala Glu Lys Ala Tyr Asn Gln Ala Ile Leu 

225                 230                 235                 240 

Gly Gln Leu Ala Ala Gly Ser Pro Ala Ala Leu Met Val Ala Ser Ser 

                245                 250                 255     

Met Val Arg Asp Glu Lys Asn Met Lys Arg Val Pro Ile Leu Leu Glu 

            260                 265                 270         

Gln Val Arg Phe Ala Leu Arg Asp Val Thr Lys Asn Pro His Glu Lys 

        275                 280                 285             

Asn Arg Gln Tyr Arg Ile Asp Leu Ser Tyr Gly Ser Gly His Thr Met 

    290                 295                 300                 

Leu Ala Trp Thr Ile Tyr Lys Asp Tyr Lys Asp Phe Met Phe Leu His 

305                 310                 315                 320 

Ser Arg Leu Arg Thr Met Ala Phe Asn Ala Lys Asn Pro Phe Asn Ser 

                325                 330                 335     

Ser Lys Gln Pro Leu Gln Ile Pro Ile Phe Pro Thr Arg Asn Lys Val 

            340                 345                 350         
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Gly Lys Lys Lys Lys Gly Lys Arg Asp Lys Ser Asn Pro Gly Asp Glu 

        355                 360                 365             

Asp Tyr Thr Asp Thr Asp Gly Glu Ser Glu Cys Asp Pro Ala Glu Gln 

    370                 375                 380                 

Gln Gln Asn Gln His Thr Pro Gly Gly Gly Ser Ser His Gly Pro Arg 

385                 390                 395                 400 

Met Val Asn Gln Phe Phe Asp Lys Arg Arg Lys Asn Arg Asn Met Ile 

                405                 410                 415     

Asn Glu Arg Ile Lys Gly Glu Leu Glu Arg Tyr Leu Arg Gln Leu Phe 

            420                 425                 430         

Lys Leu Leu Leu Phe Arg Gly Glu Ala Asn Lys Leu Phe Gln Phe Leu 

        435                 440                 445             

Glu Leu Ser Asn Met Ser Ile Arg Leu Ala Pro Glu Asp His Phe His 

    450                 455                 460                 

Gly Lys Ala Gly Phe Leu Val Asn Arg Thr Ser Ala Arg Lys Ala Gly 

465                 470                 475                 480 

Trp Arg Val Ser His Trp Arg Val Asp Asp Ile Arg Gln Met Val Ala 

                485                 490                 495     

Arg His Thr Ser Lys Trp Phe Met Val Arg His Ser Tyr Ile Val Cys 

            500                 505                 510         

Val Asp Asn Leu Tyr Ser Thr Thr Pro Leu Glu Val Phe Leu Leu Asp 

        515                 520                 525             

Ser Lys Phe Lys Val Ser His Asn Leu Lys Lys Lys Asn Lys Asp Gly 

    530                 535                 540                 

Val Leu Ser Gly Gly Ser Asn Pro Asn Thr Ser Gly Glu Ser Asp Leu 
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545                 550                 555                 560 

Glu Glu Leu Gln Lys Pro Gly Ser Thr His Ile Thr Leu Lys Val Glu 

                565                 570                 575     

Asn Ala Ser Arg Gln Leu Lys Leu Val Ala Thr Ser Asp Lys Gln Leu 

            580                 585                 590         

Ala Gln Trp Met Glu Ser Ile Asn Leu Ile Lys Glu Arg Ser Ile Trp 

        595                 600                 605             

Ala Gln Gln Lys Arg Phe Asp Ser Phe Ala Pro Val Arg Thr Asn Cys 

    610                 615                 620                 

Lys Ala Gln Trp Phe Val Asp Ala Arg Asp Tyr Phe Trp Thr Leu Ser 

625                 630                 635                 640 

Cys Ala Leu Asp Met Ala Lys Glu Val Ile Tyr Ile His Asp Trp Trp 

                645                 650                 655     

Leu Ser Pro Glu Ile Tyr Leu Arg Arg Pro Pro Glu Gly Asn Gln Glu 

            660                 665                 670         

Trp Arg Leu Asp Arg Val Leu Lys Arg Lys Ala Glu Gln Gly Val Lys 

        675                 680                 685             

Ile Phe Val Ile Val Tyr Arg Asn Val Gly Gln Thr Ile Pro Ile Asp 

    690                 695                 700                 

Ser Gln Tyr Thr Lys Phe Ser Leu Leu Asp Leu Ser Pro Asn Ile Tyr 

705                 710                 715                 720 

Val Met Arg Ser Pro Asn Gln Leu Ile Gln Asn Thr Tyr Phe Trp Ala 

                725                 730                 735     

His His Glu Lys Leu Cys Leu Ile Asp His Thr Cys Ala Phe Val Gly 

            740                 745                 750         
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Gly Ile Asp Leu Cys Phe Gly Arg Tyr Asp Thr Ala Glu His Val Leu 

        755                 760                 765             

Val Asp Asp Ala Pro Thr Phe Val Asn Ala Asp Lys Lys Asp Gly Tyr 

    770                 775                 780                 

Thr Gly Arg Thr Gln Leu Phe Pro Gly Lys Asp Tyr Ser Asn Pro Arg 

785                 790                 795                 800 

Thr Lys Asp Phe Phe Ser Leu Asp Lys Pro Phe Glu Asp Met Tyr Asp 

                805                 810                 815     

Arg Gln Lys Val Pro Arg Met Pro Trp His Asp Ile His Met Met Val 

            820                 825                 830         

Val Gly Gln Pro Ala Arg Asp Leu Val Arg His Phe Val Gln Arg Trp 

        835                 840                 845             

Asn Tyr Val Leu Arg Gln Lys Arg Pro Ser Arg Phe Thr Pro Leu Leu 

    850                 855                 860                 

Leu Pro Pro Pro Asp Phe Lys Glu Glu Glu Leu Ala Glu Tyr Lys Leu 

865                 870                 875                 880 

Asn Gly Thr Cys Glu Val Gln Ile Leu Arg Ser Ala Cys Ser Trp Asn 

                885                 890                 895     

Thr Gly Val Lys Glu His Glu Gln Ser Ile Gln Asn Ala Tyr Ile Lys 

            900                 905                 910         

Ser Ile Glu Gln Ser Glu His Phe Val Tyr Ile Glu Asn Gln Phe Phe 

        915                 920                 925             

Ile Thr His Thr Ser Trp His Asn Ile Val Ile Glu Asn Lys Ile Gly 

    930                 935                 940                 

Asp Ala Leu Val Asn Arg Ile Ile Lys Ala His Gln Asn Asp Glu Asp 
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945                 950                 955                 960 

Trp Arg Ala Ile Ile Val Ile Pro Leu Met Pro Gly Phe Glu Ala Glu 

                965                 970                 975     

Val Asp Glu Ser Glu Gly Ser Ser Val Arg Val Ile Met Gln Cys Gln 

            980                 985                 990         

Tyr Met Ser Ile Ser Arg Gly Ala  Asn Cys Ile Phe Ala  Arg Leu Glu 

        995                 1000                 1005             

Asn Ala  Gly Ile His Pro Glu  Asp Tyr Ile Cys Phe  Phe Ser Leu 

    1010                 1015                 1020             

Arg Lys  Trp Gly Lys Ile Gly  Pro His Asp Lys Leu  Val Thr Glu 

    1025                 1030                 1035             

Gln Leu  Tyr Ile His Ala Lys  Ala Met Val Val Asp  Asp Arg Ile 

    1040                 1045                 1050             

Ala Ile  Ile Gly Ser Ala Asn  Ile Asn Glu Arg Ser  Gln Arg Gly 

    1055                 1060                 1065             

Thr Arg  Asp Ser Glu Val Ala  Ala Ile Val Arg Asp  Thr His Thr 

    1070                 1075                 1080             

Val Asp  Ser Val Met Ala Gly  Arg Pro Tyr Lys Val  Gly His Phe 

    1085                 1090                 1095             

Ala His  Thr Leu Arg Leu His  Leu Met Arg Glu His  Met Gly Val 

    1100                 1105                 1110             

Asp Val  Asp His Val Glu Phe  Ile Glu Arg Lys Ala  Glu Leu Leu 

    1115                 1120                 1125             

Glu Lys  His Lys Arg Ala Glu  Ala Thr Gln Asp Glu  Pro Gln Glu 

    1130                 1135                 1140             
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Leu Pro  Ile Ile Lys Asn Lys  Ser Thr Arg Arg Ala  Arg Gly Arg 

    1145                 1150                 1155             

Gly Arg  Arg Ser Gln Arg Gly  Gly Glu Asp Ser Asp  Gly Ala Ser 

    1160                 1165                 1170             

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

    1175                 1180                 1185             

Gly Glu  Thr Val Gln Ala Ala  Lys Ala Ala Asn Gly  Asn Gly Asn 

    1190                 1195                 1200             

Gly Asn  Gly Asn Gly Ala Asp  Ala Ser Ala Ala Glu  Ser Val Pro 

    1205                 1210                 1215             

Ser Val  Met Ala Pro Thr Arg  Arg Tyr Ser Tyr Gln  Asp Gly Val 

    1220                 1225                 1230             

Pro Ala  Ser Pro Ser Ile Asp  Glu Asp Cys Val Val  Glu Gly Thr 

    1235                 1240                 1245             

Thr Leu  Asp Asn Ala Asp Gln  Gln Leu Ala Asn Leu  Asp Asp Ala 

    1250                 1255                 1260             

Tyr Asp  Ser Asp Ala Glu Val  Leu Leu Arg Asp Tyr  Asp Glu Asp 

    1265                 1270                 1275             

Val Asp  Gln Ile Asn Arg Gly  Leu Asp Ile Tyr Thr  Phe Asn Ser 

    1280                 1285                 1290             

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

    1295                 1300                 1305             

Ser Ser  Asp Asn Arg Ile Gln  Gly Asn Glu Lys His  Arg Ala Asp 

    1310                 1315                 1320             

Val Glu  Gly Arg Gly Leu Asp  Arg Gly Ala Asn Ser  Lys Glu Ser 
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    1325                 1330                 1335             

Ala Glu  Asp Phe Arg Ile Arg  Ile Gln Arg His Ala  Gln Phe Ala 

    1340                 1345                 1350             

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

    1355                 1360                 1365             

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

    1370                 1375                 1380             

Glu Leu  Lys Gln Arg Tyr His  Asn Ser His Met Glu  Ala Glu Lys 

    1385                 1390                 1395             

Ala Phe  Asn Asn Pro Pro Gln  Leu Glu Asp Cys Glu  Asn Glu Lys 

    1400                 1405                 1410             

Asn Gly  Val Asn Gly Val Asn  Gly Asn Ser Gly Ser  Thr Asp Ser 

    1415                 1420                 1425             

Thr Ala  Pro Val Asn Leu Val  Ser Asp Ala Asn Gly  Asn Ile His 

    1430                 1435                 1440             

Pro Glu  His Pro Glu Thr Ser  Asp His Ser Ser Asp  Ser Phe Glu 

    1445                 1450                 1455             

Asp Glu  Gly Phe Glu Ile Pro  Lys Ile Pro Pro Pro  Val Asp Pro 

    1460                 1465                 1470             

Tyr Cys  Phe Lys Asp Pro Leu  Asp Asp Asp Phe Tyr  Tyr Asp Ile 

    1475                 1480                 1485             

Trp Leu  Ala Thr Ala Glu Lys  Asn Thr Arg Leu Phe  Arg Glu Val 

    1490                 1495                 1500             

Phe Arg  Cys Gln Pro Asp Asp  Glu Val Thr Thr Trp  Arg Asp Tyr 

    1505                 1510                 1515             
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Lys Asp  Phe Thr Thr Tyr Ala  Glu Arg Phe Ser Met  Ser Gln Asp 

    1520                 1525                 1530             

Thr Gly  Asp Leu Lys Ser Ser  Tyr Ala Asp Glu His  Gln Ala His 

    1535                 1540                 1545             

Ser Pro  Leu Ala Val Lys Ile  Asn Gly Asn Asp Lys  Glu Asp Glu 

    1550                 1555                 1560             

Lys Lys  Gln Asn Lys His Lys  Ala Thr His Asp Tyr  Asp Lys Tyr 

    1565                 1570                 1575             

Tyr Ala  Arg His Gln His His  Arg Ser Ser Ser Pro  His Tyr Arg 

    1580                 1585                 1590             

Arg Ser  His Val Pro Leu Lys  Thr Gly Ala Asn Phe  Thr Asp Arg 

    1595                 1600                 1605             

Leu Ala  His Gly Val Asp Asp  Ala Ala Gly His Leu  Lys Tyr Ala 

    1610                 1615                 1620             

Leu Gly  Arg Ala Asn Arg Arg  Gly Ser His His Asp  Thr Val Asp 

    1625                 1630                 1635             

Val Asp  Asp Ser Pro Pro Arg  Asp Phe Leu Pro Asp  Asp Phe Asn 

    1640                 1645                 1650             

Asp Pro  Ile Pro Val Glu Glu  Val Asp Asn Thr Asn  Leu Asn Asn 

    1655                 1660                 1665             

Asn Gln  Gln Leu Asn Gln Glu  Leu Tyr Glu Ser Gln  Val Glu Gly 

    1670                 1675                 1680             

Glu Asn  Pro Arg Phe Val Pro  Ser His Ala Ile Asp  Gly Gln His 

    1685                 1690                 1695             

Pro Arg  Lys Arg Glu Lys Arg  His Ile Gly Glu Val  Asp Gln Pro 
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    1700                 1705                 1710             

Ala Glu  Lys Pro Pro Ile Asn  Glu Ala Tyr Ser Thr  Gly Val Ser 

    1715                 1720                 1725             

Gly Arg  Leu Gly Gln His Gln  Gln Pro His Leu Lys  Gln Glu Val 

    1730                 1735                 1740             

Asp Thr  Asp Phe Lys Asp Thr  Ser Ser Ala Ala His  Thr Pro Phe 

    1745                 1750                 1755             

His His  Thr Pro Asn Ala Arg  Arg Arg Arg Arg Arg  Arg Ala Arg 

    1760                 1765                 1770             

Gln Arg  Ser Gly Met Asp Lys  Val His Asp Lys Ala  Thr Ala Glu 

    1775                 1780                 1785             

Lys Ile  Leu Asn Gly Ile Gln  Gly His Leu Val Met  Phe Pro Thr 

    1790                 1795                 1800             

His Trp  Leu Tyr Lys Glu Leu  Asp Ser Gly Asn Trp  Phe Tyr Asn 

    1805                 1810                 1815             

Leu Asp  Arg Ile Pro Pro Ile  Glu Ile Tyr Asp 

    1820                 1825                 

<210>  101

<211>  3863

<212>  DNA

<213>  Yarrowia lipolytica

<400>  101

aggtgcccat tcagattcag cccgggtacc agcccttgaa gggtctttac agtgacgtga       60

gtatgataac agaaggaaac gacgaccggt gaggaaagtg atggtatttg tggtgggagc      120

catttgtcat tggcggttgg tcattggtca ttggtcattg gtcattggtg attagcgatt      180

ggtgattagc gattggtgat tggtgattgg tatggtctga ttactgaatg gacttgagac      240

acgaagcaga tggaccatga taaaccatga tacagctctt gacttacttg atttgaacgt      300
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gtacttgaga aacagtttta ttgttttcga gctattcaac tgcttggtct gagtctgttt      360

ggtgtgtgag ctcacaccgt ttggtatgtt tggtatcact atgtcaatgc ttctgccaat      420

gtcatgtagt ctccagaatg aggcacttgt tttccttctc tgtcgtttgt ggcacctcct      480

tatgtgtctc ggttcttgtg gcacgttttt ttcttttcgt tctatctcgg ttccctcgtc      540

atctcatgat actcaccgtt gtcaggctgg cagctcgcac ttgcaccatg tttcggtctt      600

tgctttcccg gctacgttcc ctgcccacac atatatctgt ttctacgtgc atgtgattcc      660

cccacatgtg cctgtgatat ctatgtaccg tggctaggat tatgcctgtg attgtgtcat      720

gataaccatt ctgcgcagtg tgattgacga tcagggtctt ggtgggtaca aactagcttt      780

ttgggtttct ttttttcgct ccaaaatgtg agcgtgaaaa tgcacgtgag ctaaaagagt      840

cccaacaccc accaactgcg ctggctcgac tgttgagcat gttgagtgag aggagaggag      900

aaacaaggcg cggaaaaaag ggacgagaaa agaaccatag ggccaaagac aaaaaaccac      960

agacacatgt cacatgcccg gattatgccc cgatcagtgc atgcggaaga ccgacccggc     1020

gatagaagga gaagaaatac gaggtgcaga agtgtcatcc tccgccgtga ttgcattttg     1080

cgtggtaata accacgagcc acgcactttg tccacgcaca tgtctatggt gtaattgtac     1140

ctttcctccc aacgcaccca acccaaacct aaaccctaag ttgcacaaaa cacatgaacg     1200

tgatactgca aacttcccct ctgataaagg cgctgtgtcc atatcatctc agcacaacca     1260

catctccaac accaacacga cttttgccac ctcgggagcc cagagccagt accaccggct     1320

ctccaacaac accaagacct tcactcgaga ctccccctac cattcgcgaa ccccttcagt     1380

ggatgacgac ggaataagac aagcatcgtt tctcaaccga gtctaccagt cctccaagtc     1440

ctacagtccc cgattccgct acggagcaga gatagtcgaa cggtgggcaa gttctgaaaa     1500

caccaacgca gcaacacctt cggcgtcaac cacaaacagc aacaacagca accacagcaa     1560

cacgcctgtt tcaaccacac cctcaagcac aaccatgccc aaggctctgt cttcaaagtc     1620

gctggacgcc gccagcatcc acatggcatc gaacggtgcg cctccactga tacaaaagtc     1680

gtcgttgcac gactttgagc gccttaaatc gggaattgac gacattcaaa actcagacac     1740

caacggtacc cagtacagtg tcgatgtcgg ctcccagggc ctgcgcatgc gtatccagac     1800
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ccaagggtac gcccccagcg gcaacagcaa cagaggcagc cccgtgccac cgtcaccggc     1860

gctgtccacg tcgacctcct cgggctccac ttctgctgca gcctccagat ccacctcgtc     1920

tcctgtgcca caacaacctc agacagctgc cacagctgca ggaggacctc gacccggaca     1980

acctcggtcg gcatggcagg aggtgctgat cagcgccacg tcgctggcat cattgtcgca     2040

ggactcgcga aagcgactgc gatactgtct gcatctcctt aagctcgcca acgcccatct     2100

ggcttccacc gtcacaaagc tgcaaggcgc cattgccgag gagactgcat acagtctcgc     2160

gcagtccatt gccgccaacc atgtgcctca caacgagcga caggcgtacc tgcatcagcc     2220

tccctccgct gagcctgctc tctccatcac cgctctcaag gccgatgtcg tgtccacgat     2280

ccgcaagatc atcaaggttg tcagccagta cgccggcaac agtctacccg agccggctcg     2340

gtcgcacatc cggacataca ttcttggcct gccctctcgg tgggcctcta ccaccgcttc     2400

cactaacatc accccaaccc ggtctcctgc cggttcccag tctcctgtgg gctctcctaa     2460

ggagtgtgtc acacctgacc accagggtcc tcctcttccc acaaacacag tgtcgtctcc     2520

agtgcccgag ggcccttctg acgagcagtt gtcgcggcat cgaatcgagg ttgaggctgg     2580

aggcaaggtg ttgattcttg ccaacgaggc tctcgatatg ctgggcaaca tcatcagtat     2640

tgtggatggc accctggagc gtgccgaggg ttggtgcgag ggcatcaacc gggtcaagca     2700

gagagttggg ctcggtgaaa ccgctcctgg cgcagctggg gaacctggag cctccaccga     2760

ggcttctgct gaggcttctg ctgaggcttc tgccagtgcc gccgctgcgt actctgctgt     2820

tgatacctcc acggaccagg acgttgagat gggagatgcc taaggctggc atgacacgac     2880

aagggacaca gatgaaatgc atgatggatg atgacacaac acacacagca tgaagcatgg     2940

catgatggag aacgacatac agcacaacac aacagagaga ggatagcata ggcacaacat     3000

atttcatgta ctcaccacac acagaacaag cgacactgac acatacacac acacacacac     3060

acacgcacac acagcagcag cagcagcagc ggcagcagca gtacagcatt atgcaacccc     3120

tcacagatga tgcaacactt aaatggttac acacatggca tatttaatca cctctcttgt     3180

gggtgctcca gaagatggct tttggcgtcg gatgacggca ctggttttca ttttcctcga     3240

ttacatgtct gtctcgggcg ttgtttgtcc cctcggcact ttttcggcct cggctacccg     3300
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gtcctcggga aagtgtgtca aggttcacaa cggtaaaaaa agtcaaaggt ggtggcgttt     3360

tgggaggttc ggtttgaaga gcggagctac tgtgggcagc agcgttaaac ttggtgacaa     3420

gacaacggct ggacgctgac gtttaccatt aattggcgct gctgccgtgg gtggctactg     3480

gatttggtct tttgcacgaa gacttatgcg ttgctgcttg cgagtgtgtc tctgtcttgg     3540

ggtggtttgc cacgtgacgg gccggtgtga cgccgagcgg aattcgtgtt tcttgcccct     3600

tttatttccg acatgttccg gctgctgctt ctccagcatg ttaccccaca accgacgggt     3660

aaaatttctg gacgcgcaca aacctttttt ggcttgcggt ccaggggaaa ggaaccgaca     3720

gatgtctacc accaccatca acaagagcac accaccagta ccaggagtac actgttaccg     3780

ccattagcaa gtagagttta tttatataat gcaaagatta tgatgggttt tgggccgtgg     3840

tgttggtgtt ggtgtctgta gaa                                             3863

<210>  102

<211>  620

<212>  PRT

<213>  Yarrowia lipolytica

<400>  102

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

1               5                   10                  15      

Glu Val Ser Ser Ser Ala Val Ile Ala Phe Cys Val Val Ile Thr Thr 

            20                  25                  30          

Ser His Ala Leu Cys Pro Arg Thr Cys Leu Trp Cys Asn Cys Thr Phe 

        35                  40                  45              

Pro Pro Asn Ala Pro Asn Pro Asn Leu Asn Pro Lys Leu His Lys Thr 

    50                  55                  60                  

His Glu Arg Asp Thr Ala Asn Phe Pro Ser Asp Lys Gly Ala Val Ser 

65                  70                  75                  80  

Ile Ser Ser Gln His Asn His Ile Ser Asn Thr Asn Thr Thr Phe Ala 
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                85                  90                  95      

Thr Ser Gly Ala Gln Ser Gln Tyr His Arg Leu Ser Asn Asn Thr Lys 

            100                 105                 110         

Thr Phe Thr Arg Asp Ser Pro Tyr His Ser Arg Thr Pro Ser Val Asp 

        115                 120                 125             

Asp Asp Gly Ile Arg Gln Ala Ser Phe Leu Asn Arg Val Tyr Gln Ser 

    130                 135                 140                 

Ser Lys Ser Tyr Ser Pro Arg Phe Arg Tyr Gly Ala Glu Ile Val Glu 

145                 150                 155                 160 

Arg Trp Ala Ser Ser Glu Asn Thr Asn Ala Ala Thr Pro Ser Ala Ser 

                165                 170                 175     

Thr Thr Asn Ser Asn Asn Ser Asn His Ser Asn Thr Pro Val Ser Thr 

            180                 185                 190         

Thr Pro Ser Ser Thr Thr Met Pro Lys Ala Leu Ser Ser Lys Ser Leu 

        195                 200                 205             

Asp Ala Ala Ser Ile His Met Ala Ser Asn Gly Ala Pro Pro Leu Ile 

    210                 215                 220                 

Gln Lys Ser Ser Leu His Asp Phe Glu Arg Leu Lys Ser Gly Ile Asp 

225                 230                 235                 240 

Asp Ile Gln Asn Ser Asp Thr Asn Gly Thr Gln Tyr Ser Val Asp Val 

                245                 250                 255     

Gly Ser Gln Gly Leu Arg Met Arg Ile Gln Thr Gln Gly Tyr Ala Pro 

            260                 265                 270         

Ser Gly Asn Ser Asn Arg Gly Ser Pro Val Pro Pro Ser Pro Ala Leu 

        275                 280                 285             
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Ser Thr Ser Thr Ser Ser Gly Ser Thr Ser Ala Ala Ala Ser Arg Ser 

    290                 295                 300                 

Thr Ser Ser Pro Val Pro Gln Gln Pro Gln Thr Ala Ala Thr Ala Ala 

305                 310                 315                 320 

Gly Gly Pro Arg Pro Gly Gln Pro Arg Ser Ala Trp Gln Glu Val Leu 

                325                 330                 335     

Ile Ser Ala Thr Ser Leu Ala Ser Leu Ser Gln Asp Ser Arg Lys Arg 

            340                 345                 350         

Leu Arg Tyr Cys Leu His Leu Leu Lys Leu Ala Asn Ala His Leu Ala 

        355                 360                 365             

Ser Thr Val Thr Lys Leu Gln Gly Ala Ile Ala Glu Glu Thr Ala Tyr 

    370                 375                 380                 

Ser Leu Ala Gln Ser Ile Ala Ala Asn His Val Pro His Asn Glu Arg 

385                 390                 395                 400 

Gln Ala Tyr Leu His Gln Pro Pro Ser Ala Glu Pro Ala Leu Ser Ile 

                405                 410                 415     

Thr Ala Leu Lys Ala Asp Val Val Ser Thr Ile Arg Lys Ile Ile Lys 

            420                 425                 430         

Val Val Ser Gln Tyr Ala Gly Asn Ser Leu Pro Glu Pro Ala Arg Ser 

        435                 440                 445             

His Ile Arg Thr Tyr Ile Leu Gly Leu Pro Ser Arg Trp Ala Ser Thr 

    450                 455                 460                 

Thr Ala Ser Thr Asn Ile Thr Pro Thr Arg Ser Pro Ala Gly Ser Gln 

465                 470                 475                 480 

Ser Pro Val Gly Ser Pro Lys Glu Cys Val Thr Pro Asp His Gln Gly 



157

                485                 490                 495     

Pro Pro Leu Pro Thr Asn Thr Val Ser Ser Pro Val Pro Glu Gly Pro 

            500                 505                 510         

Ser Asp Glu Gln Leu Ser Arg His Arg Ile Glu Val Glu Ala Gly Gly 

        515                 520                 525             

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

    530                 535                 540                 

Ile Ser Ile Val Asp Gly Thr Leu Glu Arg Ala Glu Gly Trp Cys Glu 

545                 550                 555                 560 

Gly Ile Asn Arg Val Lys Gln Arg Val Gly Leu Gly Glu Thr Ala Pro 

                565                 570                 575     

Gly Ala Ala Gly Glu Pro Gly Ala Ser Thr Glu Ala Ser Ala Glu Ala 

            580                 585                 590         

Ser Ala Glu Ala Ser Ala Ser Ala Ala Ala Ala Tyr Ser Ala Val Asp 

        595                 600                 605             

Thr Ser Thr Asp Gln Asp Val Glu Met Gly Asp Ala 

    610                 615                 620 

<210>  103

<211>  178

<212>  DNA

<213>  Mortierella alpina strain ATCC 32222

<400>  103

cataatcaaa gtgtttttat ggcactttta aaaaaatcca tatccacctt gtgtgcaatg       60

tcatctcact ggaggccggc ggctgtaaaa agcccgtttg gtcacctttg ggatttatac      120

tactcagaac tttagtgatt ttgtctgaaa aatattatga ataacttaat tcaaaata        178

<210>  104

<211>  640
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<212>  DNA

<213>  Mucor hiemalis 14183 isolate 1

<400>  104

tctggtagtg actgcggaga cattatatga tttatatggt ctccgtagaa cttgttctaa       60

ttaggttcat tcttttttac agtgaactgt ttcaattttc gatgtttggg gactgtcttt      120

taggaataag gatagactat taaaatgtta accgaactga agtcaggttt agacctggta      180

tcctattaat tatttaccaa atgaatttcc tattattatt gaaagataag cgtgaaaacc      240

ttgggatcca acttttaaca acggatctct tgtttctcgc atcgattaat aacgtattta      300

agcgccataa ctagtgtgaa ttgcatattc attgaatcat ctagtctttg aaaacaactt      360

gcgctcaatg gtattccatt gagcacgcct gtttcagtat caaaaacacc ccacattcat      420

aattttgttg tgaatggaac tgaaaatttc cacttgtttg aattctttaa acttattacg      480

cctgaactat tgttctttct gcctgaacat ttttttaata taaaggaatg ctctagtatt      540

aaaactatct ctggggcctc ccaaataaaa ctttcttaaa tttgatctga aatcaggcgg      600

gattacccgc tgaacttaag catatcataa aaaggggaaa                            640

<210>  105

<211>  669

<212>  DNA

<213>  Mortierella alpina 14183 isolate 2, designated strain yNI0133

<400>  105

gcgtaaggtt actgcggatg acattcataa tcaagtgttt ttatggcact ttcaaaaatc       60

catatccacc ttgtgtgcaa tgtcatctct ctgggggctg ccggctgtca aaagccgtgt      120

ggtcaccttt gggatttata tctactcaga actttagtga ttttgtctga aacatattat      180

gaatacttaa ttcaaaatac aactttcaac aacggatctc ttggctctcg catcgatgaa      240

gaacgcagcg aaatgcgata cgtaatgtga attgcagaat tcagtgaatc atcgaatctt      300

tgaacgcata ttgcgctctc tggtattccg gagagcatgc ttgtttgagt atcagtaaac      360

acctcaactt ccatatcttt tgtgaaatgg gagttggact tgagtgatcc caacgctttt      420

cctcaccgaa aagtggcggg ttacttgaaa tgcaggtgca gctggacttt tctctgagct      480

ataagcatat ctatttagtc tgcctaaaaa acagattatt acctttgctg cagctaacat      540
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aaaggagatt agttcttgtg ctgactgatg caggattcac aaagacaggc ttcggccgac      600

tttgtaaact cgatctcaaa tcaagtaaga ctacccgctg aacttaagca tatctaaaag      660

ggggggaaa                                                              669

<210>  106

<211>  671

<212>  DNA

<213>  Mortierella alpina 14183 isolate 3, designated strain yNI0134

<400>  106

ttcgtagtga ctgcggaaga cattcataat caagtgtttt tatggcactt tcaaaaatcc       60

atatccacct tgtgtgcaat gtcatctctc tgggggctgc cggctgtcaa aagccgtgtg      120

gtcacctttg ggatttatat ctactcagaa ctttagtgat tttgtctgaa acatattatg      180

aatacttaat tcaaaataca actttcaaca acggatctct tggctctcgc atcgatgaag      240

aacgcagcga aatgcgatac gtaatgtgaa ttgcagaatt cagtgaatca tcgaatcttt      300

gaacgcatat tgcgctctct ggtattccgg agagcatgct tgtttgagta tcagtaaaca      360

cctcaacttc catatctttt gtgaaatggg agttggactt gagtgatccc aacgcttttc      420

ctcaccgaaa agtggcgggt tacttgaaat gcaggtgcag ctggactttt ctctgagcta      480

taagcatatc tatttagtct gcctaaaaaa cagattatta cctttgctgc agctaacata      540

aaggagatta gttcttgtgc tgactgatgc aggattcaca aagacaggct tcggccgact      600

ttgtaaactc gatctcaaat caagtaagac tacccgctga acttaagcat atcaaaaacg      660

gggggagaaa a                                                           671

<210>  107

<211>  672

<212>  DNA

<213>  Mortierella alpina 14183 isolate 4, designated strain yNI0135

<400>  107

gtcgtcagtg actgcggaag acattcataa tcaagtgttt ttatggcact ttcaaaaatc       60

catatccacc ttgtgtgcaa tgtcatctct ctgggggctg ccggctgtca aaagccgtgt      120

ggtcaccttt gggatttata tctactcaga actttagtga ttttgtctga aacatattat      180
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gaatacttaa ttcaaaatac aactttcaac aacggatctc ttggctctcg catcgatgaa      240

gaacgcagcg aaatgcgata cgtaatgtga attgcagaat tcagtgaatc atcgaatctt      300

tgaacgcata ttgcgctctc tggtattccg gagagcatgc ttgtttgagt atcagtaaac      360

acctcaactt ccatatcttt tgtgaaatgg gagttggact tgagtgatcc caacgctttt      420

cctcaccgaa aagtggcggg ttacttgaaa tgcaggtgca gctggacttt tctctgagct      480

ataagcatat ctatttagtc tgcctaaaaa acagattatt acctttgctg cagctaacat      540

aaaggagatt agttcttgtg ctgactgatg caggattcac aaagacaggc ttcggccgac      600

tttgtaaact cgatctcaaa tcaagtaaga ctacccgctg aacttaagca tactaaaagg      660

ggggggaaat ag                                                          672

<210>  108

<211>  668

<212>  DNA

<213>  Mortierella alpina 14183 isolate 21

<400>  108

gtcgtagtta ctgcggaaga cattcataat caagtgtttt tatggcactt tcaaaaatcc       60

atatccacct tgtgtgcaat gtcatctctc tgggggctgc cggctgtcaa aagccgtgtg      120

gtcacctttg ggatttatat ctactcagaa ctttagtgat tttgtctgaa acatattatg      180

aatacttaat tcaaaataca actttcaaca acggatctct tggctctcgc atcgatgaag      240

aacgcagcga aatgcgatac gtaatgtgaa ttgcagaatt cagtgaatca tcgaatcttt      300

gaacgcatat tgcgctctct ggtattccgg agagcatgct tgtttgagta tcagtaaaca      360

cctcaacttc catatctttt gtgaaatggg agttggactt gagtgatccc aacgcttttc      420

ctcaccgaaa agtggcgggt tacttgaaat gcaggtgcag ctggactttt ctctgagcta      480

taagcatatc tatttagtct gcctaaaaaa cagattatta cctttgctgc agctaacata      540

aaggagatta gttcttgtgc tgactgatgc aggattcaca aagacaggct tcggccgact      600

ttgtaaactc gatctcaaat caagtaagac tacccgctga acttaagcat ataaaaatgg      660

gggggaaa                                                               668
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<210>  109

<211>  671

<212>  DNA

<213>  Mortierella alpina 14183 isolate 22

<400>  109

ttcgtcagtt acctgcggaa gacattcata atcaagtgtt tttatggcac tttcaaaaat       60

ccatatccac cttgtgtgca atgtcatctc tctgggggct gccggctgtc aaaagccgtg      120

tggtcacctt tgggatttat atctactcag aactttagtg attttgtctg aaacatatta      180

tgaatactta attcaaaata caactttcaa caacggatct cttggctctc gcatcgatga      240

agaacgcagc gaaatgcgat acgtaatgtg aattgcagaa ttcagtgaat catcgaatct      300

ttgaacgcat attgcgctct ctggtattcc ggagagcatg cttgtttgag tatcagtaaa      360

cacctcaact tccatatctt ttgtgaaatg ggagttggac ttgagtgatc ccaacgcttt      420

tcctcaccga aaagtggcgg gttacttgaa atgcaggtgc agctggactt ttctctgagc      480

tataagcata tctatttagt ctgcctaaaa aacagattat tacctttgct gcagctaaca      540

taaaggagat tagttcttgt gctgactgat gcaggattca caaagacagg cttcggccga      600

ctttgtaaac tcgatctcaa atcaagtaag actacccgct gaacttaagc atatctaaag      660

cgggggggaa a                                                           671

<210>  110

<211>  670

<212>  DNA

<213>  Mortierella alpina 14183 isolate 23

<400>  110

ttcgatagtg acctgcggaa gacattcata atcaagtgtt tttatggcac tttcaaaaat       60

ccatatccac cttgtgtgca atgtcatctc tctgggggct gccggctgtc aaaagccgtg      120

tggtcacctt tgggatttat atctactcag aactttagtg attttgtctg aaacatatta      180

tgaatactta attcaaaata caactttcaa caacggatct cttggctctc gcatcgatga      240

agaacgcagc gaaatgcgat acgtaatgtg aattgcagaa ttcagtgaat catcgaatct      300

ttgaacgcat attgcgctct ctggtattcc ggagagcatg cttgtttgag tatcagtaaa      360
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cacctcaact tccatatctt ttgtgaaatg ggagttggac ttgagtgatc ccaacgcttt      420

tcctcaccga aaagtggcgg gttacttgaa atgcaggtgc agctggactt ttctctgagc      480

tataagcata tctatttagt ctgcctaaaa aacagattat tacctttgct gcagctaaca      540

taaaggagat tagttcttgt gctgactgat gcaggattca caaagacagg cttcggccga      600

ctttgtaaac tcgatctcaa atcaagtaag actacccgct gaacttaagc atacaaaagg      660

gggggggaaa                                                             670

<210>  111

<211>  824

<212>  DNA

<213>  Trichoderma asperellum

<400>  111

ttcggtaggt gactgcggag acattaagaa tttaataatt ttgaagatgg attttttttt       60

ttttggtttg ggcaaaagca ggaaaccttt taggggggaa aaaaacaaaa aagggaaagc      120

ccccccgggc cgggccccaa ggggggggcc tggccgggct ggtgagtttc ttcctgcctt      180

tcccaaaggg ggaaaaattc ctgggttttg gttaaggaac aataaaaacc gttcaccccc      240

accccccggg gggttttctt aaccttggca ctttttcctt ggggcttcca acaaacgggg      300

ccccaaaggt caccaaaccc caccattttt ttctttcctt taatttttgg caaaaaacaa      360

aatttttcca accgggaatt tttaaaaatt aaaaaatttt caccaccggt cctttgggtc      420

cccccaccaa gaaaaaaccc accaaaaggc aaaccgaagg ggaaatggca aaatcccggg      480

aaccaccaaa cctttaaccc cccttggccc ccctgggttt cccggggggc agcccggtta      540

aacccctttt tcctccccaa actttcggtt gggaaggggg gaaccctctt gggagtaaac      600

tggaaatggc gggcttttcc attggagttt tttttttccc aaaaagggtt tcccctgggg      660

gttggaggaa aaggccagac ggccttttag ttttcccccg ggggtaatct ttttatccgg      720

ggggatggaa cgtatcaaaa aaaaaagccc caggcaaaaa tggtcttaaa tttgccctca      780

atcgggagga acccccctga cttagcaatc aaaaaggggg aaaa                       824

<210>  112

<211>  668
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<212>  DNA

<213>  Mortierella alpina 14183 isolate 25

<400>  112

tcgatagtga ctgcggagac attcataatc aagtgttttt atggcacttt caaaaatcca       60

tatccacctt gtgtgcaatg tcatctctct gggggctgcc ggctgtcaaa agccgtgtgg      120

tcacctttgg gatttatatc tactcagaac tttagtgatt ttgtctgaaa catattatga      180

atacttaatt caaaatacaa ctttcaacaa cggatctctt ggctctcgca tcgatgaaga      240

acgcagcgaa atgcgatacg taatgtgaat tgcagaattc agtgaatcat cgaatctttg      300

aacgcatatt gcgctctctg gtattccgga gagcatgctt gtttgagtat cagtaaacac      360

ctcaacttcc atatcttttg tgaaatggga gttggacttg agtgatccca acgcttttcc      420

tcaccgaaaa gtggcgggtt acttgaaatg caggtgcagc tggacttttc tctgagctat      480

aagcatatct atttagtctg cctaaaaaac agattattac ctttgctgca gctaacataa      540

aggagattag ttcttgtgct gactgatgca ggattcacaa agacaggctt cggccgactt      600

tgtaaactcg atctcaaatc aagtaagact acccgctgaa cttaagcata tctaaaaggg      660

ggggaaaa                                                               668

<210>  113

<211>  644

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 1

<400>  113

tctggtagtg actgcggaga cattaataat ttagatggcc tttgctagtt ttctagcgaa       60

tggttcattc ttttttactg tgaactgttt taatttttca gcgtctgagg aatgtctttt      120

agccataggg ataggctact agaatgttaa ccgagctgaa agtcaggctt aggcctggta      180

tcctattaat tatttaccaa aagaattcag tattataatt gtaacataag cgtaaaaaac      240

ttataaaaca acttttaaca acggatctct tggttctcgc atcgatgaag aacgtagcaa      300

agtgcgataa ctagtgtgaa ttgcatattc agtgaatcat cgagtctttg aacgcaactt      360

gcgctcaatg gtattccatt gagcacgcct gtttcagtat caaaaacacc ccacattcat      420

aattttgttg tgaatggaat tgagagtttc ggctttattg ctgaattctt taaaattatt      480
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aggcctgaac tattgttctt tctgcctgaa cattttttta atataaagga atgctctagt      540

aaaaagacta tctctggggc ctcccaaata aatcattctt aaatttgatc tgaaatcagg      600

cgggattacc cgctgaactt aagcattcaa aaaggggggg gaaa                       644

<210>  114

<211>  639

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 3

<400>  114

cttaagtgac tgcggaagac atttaataat ttagatggcc tcctagaact tgttctagtt       60

aggttcattc ttttttactg tgaactgttt taattttcag cgtttgagga atgtctttta      120

gtcataggga tagactatta gaatgttaac cgagctgaag tcaggtttag acctggtatc      180

ctattaatta tttaccaaaa gaattcagta ttattattgt aacataagcg taaaaaactt      240

ataaaacaac ttttaacaac ggatctcttg gttctcgcat cgatgaagaa cgtagcaaag      300

tgcgataact agtgtgaatt gcatattcag tgaatcatcg agtctttgaa cgcaacttgc      360

gctcaatggt attccattga gcacgcctgt ttcagtatca aaaacacccc acattcataa      420

ttttgttgtg aatggaactg agaatttcga cttgtttgaa ttctttaaac ttattaggcc      480

tgaactattg ttctttctgc ctgaacattt ttttaatata aaggaatgct ctagtattaa      540

gactatctct ggggcctccc aaataaaact ttcttaaatt tgatctgaaa tcaggcggga      600

ttacccgctg aacttaagca tactaaaatg gggggaaaa                             639

<210>  115

<211>  647

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 4

<400>  115

ttcggaaagt gaactgcgga agacattaaa taatttagat ggcctcccta gaacttgttc       60

tagttaggtt catttctttt ttactgtgaa ctgttttaat ttttcagcgt ttgaggaatg      120

tcttttagtc atagggatag actattagaa tgttaaccga gctgaagtca ggtttagacc      180

tggtatccta ttaattattt accaaaagaa ttcagtatta ttattgtaac ataagcgtaa      240
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aaaacttata aaacaacttt taacaacgga tctcttggtt ctcgcatcga tgaagaacgt      300

agcaaagtgc gataactagt gtgaattgca tattcagtga atcatcgagt ctttgaacgc      360

aacttgcgct caatggtatt ccattgagca cgcctgtttc agtatcaaaa acaccccaca      420

ttcataattt tgttgtgaat ggaactgaga atttcgactt gtttgaattc tttaaactta      480

ttaggcctga actattgttc tttctgcctg aacatttttt taatataaag gaatgctcta      540

gtattaagac tatctctggg gcctcccaaa taaaactttc ttaaatttga tctgaaatca      600

ggcgggatta cccgctgaac ttaagcatac taaaaggggg ggggaaa                    647

<210>  116

<211>  639

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 5

<400>  116

tcctgtaagt gactgcggag acattaataa tttagatggc ctcctagaac ttgttctagt       60

taggttcatt cttttttact gtgaactgtt ttaattttca gcgtttgagg aatgtctttt      120

agtcataggg atagactatt agaatgttaa ccgagctgaa gtcaggttta gacctggtat      180

cctattaatt atttaccaaa agaattcagt attattattg taacataagc gtaaaaaact      240

tataaaacaa cttttaacaa cggatctctt ggttctcgca tcgatgaaga acgtagcaaa      300

gtgcgataac tagtgtgaat tgcatattca gtgaatcatc gagtctttga acgcaacttg      360

cgctcaatgg tattccattg agcacgcctg tttcagtatc aaaaacaccc cacattcata      420

attttgttgt gaatggaact gagaatttcg acttgtttga attctttaaa cttattaggc      480

ctgaactatt gttctttctg cctgaacatt tttttaatat aaaggaatgc tctagtatta      540

agactatctc tggggcctcc caaataaaac tttcttaaat ttgatctgaa atcaggcggg      600

attacccgct gaacttaagc atatcaaaag ccgggggaa                             639

<210>  117

<211>  640

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 6
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<400>  117

tcgttagtga ctgcggacga cattaataat ttagatgacc tcctagaact tgttctagtt       60

aggttcattc ttttttactg tgaactgttt taattttcag cgtttgagga atgtctttta      120

gtcataggga tagactatta gaatgttaac cgagctgaag tcaggtttag acctggtatc      180

ctattaatta tttaccaaaa gaattcagta ttattattgt aacataagcg taaaaaactt      240

ataaaacaac ttttaacaac ggatctcttg gttctcgcat cgatgaagaa cgtagcaaag      300

tgcgataact agtgtgaatt gcatattcag tgaatcatcg agtctttgaa cgcaacttgc      360

gctcaatggt attccattga gcacgcctgt ttcagtatca aaaacacccc acattcataa      420

ttttgttgtg aatggaattg agaatttcga cttgtttgaa ttctttaaac ttattaggcc      480

tgaactattg ttctttctgc ctgaacattt ttttaatata aaggaatgct ctagtattaa      540

gactatctct ggggcctccc aaataaaact ttcttaaatt tgatctgaaa tcaggcggga      600

ttacccgctg aacttaagca tatctaaaag gggggggaaa                            640

<210>  118

<211>  639

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 8

<400>  118

tccgtagtga ctgcggagac attaataatt tagatggcct cctagaactt gttctagtta       60

ggttcattct tttttactgt gaactgtttt aattttcagc gtttgaggaa tgtcttttag      120

tcatagggat agactattag aatgttaacc gagctgaagt caggtttaga cctggtatcc      180

tattaattat ttaccaaaag aattcagtat tattattgta acataagcgt aaaaaactta      240

taaaacaact tttaacaacg gatctcttgg ttctcgcatc gatgaagaac gtagcaaagt      300

gcgataacta gtgtgaattg catattcagt gaatcatcga gtctttgaac gcaacttgcg      360

ctcaatggta ttccattgag cacgcctgtt tcagtatcaa aaacacccca cattcataat      420

tttgttgtga atggaattga gaatttcgac ttgtttgaat tctttaaact tattaggcct      480

gaactattgt tctttctgcc tgaacatttt tttaatataa aggaatgctc tagtattaag      540

actatctctg gggcctccca aataaaactt tcttaaattt gatctgaaat caggcgggat      600
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tacccgctga acttaagcat atctaaaagg gggggggaa                             639

<210>  119

<211>  646

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 9

<400>  119

cttaagtgac tgcggaagac attaataatt tagatggcct ttgctagttt tctagcgaat       60

ggttcattct tttttactgt gaactgtttt aatttttcag cgtctgagga atgtctttta      120

gccataggga taggctacta gaatgttaac cgagctgaaa gtcaggctta ggcctggtat      180

cctattaatt atttaccaaa agaattcagt attataattg taacataagc gtaaaaaact      240

tataaaacaa cttttaacaa cggatctctt ggttctcgca tcgatgaaga acgtagcaaa      300

gtgcgataac tagtgtgaat tgcatattca gtgaatcatc gagtctttga acgcaacttg      360

cgctcaatgg tattccattg agcacgcctg tttcagtatc aaaaacaccc cacattcata      420

attttgttgt gaatggaaat gagagtttcg gctttattgc tgaattcttt aaaattatta      480

ggcctgaact attgttcttt ctgcctgaac atttttttaa tataaaggaa tgctctagta      540

aaaagactat ctctggggcc tcccaaataa atcattctta aatttgatct gaaatcaggc      600

gggattaccc gctgaactta agcatatcta aaaaggcggg ggggaa                     646

<210>  120

<211>  645

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 10

<400>  120

tctggtaagt gactgcggaa gacattaata atttagatga cctccctaga acttgttcta       60

gttaggttca ttctttttta ctgtgaactc gttttaattt tcagcgtttg aggaatgtct      120

tttagtcata gggatagact attagaatgt taaccgagct gaagtcaggt ttagacctgg      180

tatcctatta attatttacc aaaagaattc agtattatta ttgtaacata agcgtaaaaa      240

acttataaaa caacttttaa caacggatct cttggttctc gcatcgatga agaacgtagc      300

aaagtgcgat aactagtgtg aattgcatat tcagtgaatc atcgagtctt tgaacgcaac      360
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ttgcgctcaa tggtattcca ttgagcacgc ctgtttcagt atcaaaaaca ccccacattc      420

ataattttgt tgtgaatgga actgagaatt tcgacttgtt tgaattcttt aaacttatta      480

ggcctgaact attgttcttt ctgcctgaac atttttttaa tataaaggaa tgctctagta      540

ttaagactat ctctggggcc tcccaaataa aactttctta aatttgatct gaaatcaggc      600

gggattaccc gctgaactta agcatatcta aagtgggggg ggaaa                      645

<210>  121

<211>  659

<212>  DNA

<213>  Mortierella elongata Namadji I isolate 11

<400>  121

ttcgactagt gaacttgccg gaaggatcat tcataataag tgtttttatt ggcacttttt       60

ttttaaattc catattccac ctttgtgtgc aatgtcagtc gatcttcttc atggagatcg      120

accaaacatc aacctttatt ttttaactct ttgtctgaaa aatattatga ataaacaatt      180

caaaatacaa ctttcaacaa cggatctctt ggctctcgca tcgatgaaga acgcagcgaa      240

atgcgatacg taatgtgaat tgcagaattc agtgaatcat cgaatctttg aacgcatatt      300

gcgctctttg gtattccgaa gagcatgctt gtttgagtat cagtaaacac ctcaaagctt      360

ttggattttt taatcgaaaa gctttggact tgagcaatcc caacaccaat ctttttgaga      420

tcggtggcgg gttgcttgaa atgcaggtgc agctggacat tctcctgagc taaaagcata      480

ttcatttagt cccgtcaaac ggattattac ttttgctgca gctaacataa agggagtttg      540

accgtattgg ctgactgatg caggatttca caagggtcgg caacgattct tgttaaactc      600

gatctcaaat caagtaagac tacccgctga acttaagcat taaaaagggg gggggagaa       659

<210>  122

<211>  639

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 12

<400>  122

cctgtagtga ctgcggagac attaataatt tagatgacct cctagaactt gttctagtta       60

ggttcattct tttttactgt gaactgtttt aattttcagc gtttgaggaa tgtcttttag      120
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tcatagggat agactattag aatgttaacc gagctgaagt caggtttaga cctggtatcc      180

tattaattat ttaccaaaag aattcagtat tattattgta acataagcgt aaaaaactta      240

taaaacaact tttaacaacg gatctcttgg ttctcgcatc gatgaagaac gtagcaaagt      300

gcgataacta gtgtgaattg catattcagt gaatcatcga gtctttgaac gcaacttgcg      360

ctcaatggta ttccattgag cacgcctgtt tcagtatcaa aaacacccca cattcataat      420

tttgttgtga atggaattga gaatttcgac ttgtttgaat tctttaaact tattaggcct      480

gaactattgt tctttctgcc tgaacatttt tttaatataa aggaatgctc tagtattaag      540

actatctctg gggcctccca aataaaactt tcttaaattt gatctgaaat caggcgggat      600

tacccgctga acttaagcat atcaaaaacc ggggggaaa                             639

<210>  123

<211>  640

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 14

<400>  123

cactgtaagt gactgcggag acattaataa tttagatggc ctcctagaac ttgttctagt       60

taggttcatt cttttttact gtgaactgtt ttaattttca gcgtttgagg aatgtctttt      120

agtcataggg atagactatt agaatgttaa ccgagctgaa gtcaggttta gacctggtat      180

cctattaatt atttaccaaa agaattcagt attattattg taacataagc gtaaaaaact      240

tataaaacaa cttttaacaa cggatctctt ggttctcgca tcgatgaaga acgtagcaaa      300

gtgcgataac tagtgtgaat tgcatattca gtgaatcatc gagtctttga acgcaacttg      360

cgctcaatgg tattccattg agcacgcctg tttcagtatc aaaaacaccc cacattcata      420

attttgttgt gaatggaatt gagaatttcg acttgtttga attctttaaa cttattaggc      480

ctgaactatt gttctttctg cctgaacatt tttttaatat aaaggaatgc tctagtatta      540

agactatctc tggggcctcc caaataaaac tttcttaaat ttgatctgaa atcaggcggg      600

attacccgct gaacttaagc atatcaaaaa accgggggaa                            640

<210>  124

<211>  639
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<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 15

<400>  124

tctgtagtga ctgcggagac attaataatt tagatggcct cctagaactt gttctagtta       60

ggttcattct tttttactgt gaactgtttt aattttcagt gtttgaggaa tgtcttttag      120

tcatagggat agactattag aatgttaacc gagctgaagt caggtttaga cctggtatcc      180

tattaattat ttaccaaaag aattcagtat tattattgta acataagcgt aaaaaactta      240

taaaacaact tttaacaacg gatctcttgg ttctcgcatc gatgaagaac gtagcaaagt      300

gcgataacta gtgtgaattg catattcagt gaatcatcga gtctttgaac gcaacttgcg      360

ctcaatggta ttccattgag cacgcctgtt tcagtatcaa aaacacccca cattcataat      420

tttattgtga atggaattga gaatttcgac ttgtttgaat tctttaaacc tattaggcct      480

gaactattgt tctttctgcc tgaacatttt tttaatataa aggaatgctc tagtattaag      540

actatctctg gggcctccca aataaaactt tcttaaattt gatctgaaat caggcgggat      600

tacccgctga acttaagcat atcaaaaaac cgggggaaa                             639

<210>  125

<211>  639

<212>  DNA

<213>  Mucor hiemalis Namadji I isolate 21

<400>  125

cctgaaggtg actgcggaga cattaataat ttagatggcc tcctagaact tgttctagtt       60

aggttcattc ttttttactg tgaactgttt taattttcag cgtttgagga atgtctttta      120

gtcataggga tagactatta gaatgttaac cgagctgaag tcaggtttag acctggtatc      180

ctattaatta tttaccaaaa gaattcagta ttattattgt aacataagcg taaaaaactt      240

ataaaacaac ttttaacaac ggatctcttg gttctcgcat cgatgaagaa cgtagcaaag      300

tgcgataact agtgtgaatt gcatattcag tgaatcatcg agtctttgaa cgcaacttgc      360

gctcaatggt attccattga gcacgcctgt ttcagtatca aaaacacccc acattcataa      420

ttttgttgtg aatggaactg agaatttcga cttgtttgaa ttctttaaac ttattaggcc      480

tgaactattg ttctttctgc ctgaacattt ttttaatata aaggaatgct ctagtattaa      540
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gactatctct ggggcctccc aaataaaact ttcttaaatt tgatctgaaa tcaggcggga      600

ttacccgctg aacttaagca tatcaaaaaa ccgggggaa                             639

<210>  126

<211>  637

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 1

<400>  126

ttggacagtg aactgcggaa gatcattcat aataagtgtt tatggcactt ccttaaatcc       60

atatccacct tgtgtgcaat gtcagccgtt ttctttatga aagcggccaa acatcaactt      120

attttttaac tgtctgtctg aaaactatta tgaataaaca attcaaatac aactttcaac      180

aacggatctc ttggctctcg catcgatgaa gaacgcagcg aaatgcgata cgtaatgtga      240

attgcagaat tcagtgaatc atcgaatctt tgaacgcata ttgcgctctt tggtattccg      300

aagagcatgc ttgtttgagt atcagtaaac acctcaaagc ctttaattca gtttgaaagc      360

tttggacttg agcaatccca acaccagtct cgcgactggc ggagggctgc ttgaaatgca      420

ggtgcagctg gacattctcc tgagctataa gcatatttat ttagtcccgt caaacggatt      480

attacttttg ctgcagctaa cataaaggga gtctgaccgt attggctgac tgatgcagga      540

tttcacaagt gctggcaaca gcttcttgta aaactcgatc tcaaatcaag taagactacc      600

cgctgaactt aagcataata aaaacggggg ggagaaa                               637

<210>  127

<211>  640

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 2

<400>  127

tcgaatagtg aacttgccgg aaggatcatt cataataagt gtttattggc actttcttaa       60

attccatatt ccaccttgtg tgcaatgtca gccgttttct ttatgaaagc ggccaaacat      120

caacttattt tttaactgtc tgtctgaaaa ctattatgaa taaacaattc aaatacaact      180

ttcaacaacg gatctcttgg ctctcgcatc gatgaagaac gcagcgaaat gcgatacgta      240

atgtgaattg cagaattcag tgaatcatcg aatctttgaa cgcatattgc gctctttggt      300
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attccgaaga gcatgcttgt ttgagtatca gtaaacacct caaagccttt aattcagttt      360

gaaagctttg gacttgagca atcccaacac cagtctcgcg actggcggag ggctgcttga      420

aatgcaggtg cagctggaca ttctcctgag ctataagcat atttatttag tcccgtcaaa      480

cggattatta cttttgctgc agctaacata aagggagtct gaccgtattg gctgactgat      540

gcaggatttc acaagtgctg gcaacagctt cttgtaaaac tcgatctcaa atcaagtaag      600

actacccgct gaacttaagc atacaaaacg gggggaaaac                            640

<210>  128

<211>  629

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 3

<400>  128

cctgtagtga ctgcggagac attcataata agtgtttatg gcacttctta aatccatatc       60

caccttgtgt gcaatgtcag ccgttttctt tatgaaagcg gccaaacatc aacttatttt      120

ttaactgtct gtctgaaaac tattatgaat aaacaattca aatacaactt tcaacaacgg      180

atctcttggc tctcgcatcg atgaagaacg cagcgaaatg cgatacgtaa tgtgaattgc      240

agaattcagt gaatcatcga atctttgaac gcatattgcg ctctttggta ttccgaagag      300

catgcttgtt tgagtatcag taaacacctc aaagccttta attcagtttg aaagctttgg      360

acttgagcaa tcccaacacc agtctcgcga ctggcggagg gctgcttgaa atgcaggtgc      420

agctggacat tctcctgagc tataagcata tttatttagt cccgtcaaac ggattattac      480

ttttgctgca gctaacataa agggagtctg accgtattgg ctgactgatg caggatttca      540

caagtgctgg caacagcttc ttgtaaaact cgatctcaaa tcaagtaaga ctacccgctg      600

aacttaagca tatcaaaaag gggggggaa                                        629

<210>  129

<211>  640

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 4

<400>  129

tcgaatagtg aacttgcgga agatcattca taataagtgt tttatggcac ttttccttaa       60
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atcccatatc caccttgtgt gcaatgtcag ccgttttctt tatgaaagcg gccaaacatc      120

aacttatttt ttaactgtct gtctgaaaac tattatgaat aaacaattca aatacaactt      180

tcaacaacgg atctcttggc tctcgcatcg atgaagaacg cagcgaaatg cgatacgtaa      240

tgtgaattgc agaattcagt gaatcatcga atctttgaac gcatattgcg ctctttggta      300

ttccgaagag catgcttgtt tgagtatcag taaacacctc aaagccttta attcagtttg      360

aaagctttgg acttgagcaa tcccaacacc agtctcgcga ctggcggagg gctgcttgaa      420

atgcaggtgc agctggacat tctcctgagc tataagcata tttatttagt cccgtcaaac      480

ggattattac ttttgctgca gctaacataa agggagtctg accgtattgg ctgactgatg      540

caggatttca caagtgctgg caacagcttc ttgtaaaact cgatctcaaa tcaagtaaga      600

ctacccgctg aacttaagca tacaaaaaag gggggggaaa                            640

<210>  130

<211>  640

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 5

<400>  130

ttcgaatagt gaacttgcgg aaggacattc ataataagtg ttttatggca ctttcttaaa       60

tcccatatcc accttgtgtg caatgtcagc cgttttcttt atgaaagcgg ccaaacatca      120

acttattttt taactgtctg tctgaaaact attatgaata aacaattcaa atacaacttt      180

caacaacgga tctcttggct ctcgcatcga tgaagaacgc agcgaaatgc gatacgtaat      240

gtgaattgca gaattcagtg aatcatcgaa tctttgaacg catattgcgc tctttggtat      300

tccgaagagc atgcttgttt gagtatcagt aaacacctca aagcctttaa ttcagtttga      360

aagctttgga cttgagcaat cccaacacca gtctcgcgac tggcggaggg ctgcttgaaa      420

tgcaggtgca gctggacatt ctcctgagct ataagcatat ttatttagtc ccgtcaaacg      480

gattattact tttgctgcag ctaacataaa gggagtctga ccgtattggc tgactgatgc      540

aggatttcac aagtgctggc aacagcttct tgtaaaactc gatctcaaat caagtaagac      600

tacccgctga acttaagcat ttaaaaaggg ggggagaaaa                            640
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<210>  131

<211>  630

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 6

<400>  131

ctgtcagtga ctgcggagac attcataata agtgtttatg gcacttctta aatccatatc       60

caccttgtgt gcaatgtcag ccgttttctt tatgaaagcg gccaaacatc aacttatttt      120

ttaactgtct gtctgaaaac tattatgaat aaacaattca aatacaactt tcaacaacgg      180

atctcttggc tctcgcatcg atgaagaacg cagcgaaatg cgatacgtaa tgtgaattgc      240

agaattcagt gaatcatcga atctttgaac gcatattgcg ctctttggta ttccgaagag      300

catgcttgtt tgagtatcag taaacacctc aaagccttta attcagtttg aaagctttgg      360

acttgagcaa tcccaacacc agtctcgcga ctggcggagg gctgcttgaa atgcaggtgc      420

agctggacat tctcctgagc tataagcata tttatttagt cccgtcaaac ggattattac      480

ttttgctgca gctaacataa agggagtctg accgtattgg ctgactgatg caggatttca      540

caagtgctgg caacagcttc ttgtaaaact cgatctcaaa tcaagtaaga ctacccgctg      600

aacttaagca tatctaaaag gggggggaaa                                       630

<210>  132

<211>  646

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 7

<400>  132

ttcgaatagg tgaacttgcc ggaaggatca ttcataataa gtgttttatt ggcactttcc       60

ttaaattcca tattccacct ttgtgtgcaa tgtcagccgt tttctttatg aaagcggcca      120

aacatcaact tattttttaa ctgtctgtct gaaaactatt atgaataaac aattcaaata      180

caactttcaa caacggatct cttggctctc gcatcgatga agaacgcagc gaaatgcgat      240

acgtaatgtg aattgcagaa ttcagtgaat catcgaatct ttgaacgcat attgcgctct      300

ttggtattcc gaagagcatg cttgtttgag tatcagtaaa cacctcaaag cctttaattc      360

agtttgaaag ctttggactt gagcaatccc aacaccagtc tcgcgactgg cggagggctg      420
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cttgaaatgc aggtgcagct ggacattctc ctgagctata agcatattta tttagtcccg      480

tcaaacggat tattactttt gctgcagcta acataaaggg agtctgaccg tattggctga      540

ctgatgcagg atttcacaag tgctggcaac agcttcttgt aaaactcgat ctcaaatcaa      600

gtaagactac ccgctgaact taagcattta aaaagggggg ggaaaa                     646

<210>  133

<211>  630

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 8

<400>  133

tcctgtagtg actgcggaga cattcataat aagtgtttat ggcacttctt aaatccatat       60

ccaccttgtg tgcaatgtca gccgttttct ttatgaaagc ggccaaacat caacttattt      120

tttaactgtc tgtctgaaaa ctattatgaa taaacaattc aaatacaact ttcaacaacg      180

gatctcttgg ctctcgcatc gatgaagaac gcagcgaaat gcgatacgta atgtgaattg      240

cagaattcag tgaatcatcg aatctttgaa cgcatattgc gctctttggt attccgaaga      300

gcatgcttgt ttgagtatca gtaaacacct caaagccttt aattcagttt gaaagctttg      360

gacttgagca atcccaacac cagtctcgcg actggcggag ggctgcttga aatgcaggtg      420

cagctggaca ttctcctgag ctataagcat atttatttag tcccgtcaaa cggattatta      480

cttttgctgc agctaacata aagggagtct gaccgtattg gctgactgat gcaggatttc      540

acaagtgctg gcaacagctt cttgtaaaac tcgatctcaa atcaagtaag actacccgct      600

gaacttaagc atatcaaaaa acggggggaa                                       630

<210>  134

<211>  643

<212>  DNA

<213>  Mortierella elongata Namadji II isolate 9

<400>  134

tcgttaggtg actgcggaga cattcataat aagtgtttta tggcactttt taaatccata       60

tccaccttgt gtgcaatgtc agtcgatctt cttcatggag atcgaccaaa catcaacctt      120

tatcttttaa ctctttgtct gaaaaatatt atgaataaac aattcaaaat acaactttca      180
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acaacggatc tcttggctct cgcatcgatg aagaacgcag cgaaatgcga tacgtaatgt      240

gaattgcaga attcagtgaa tcatcgaatc tttgaacgca tattgcgctc tttggtattc      300

cgaagagcat gcttgtttga gtatcagtaa acacctcaaa gcttttggat tttttaatcg      360

aaaagctttg gacttgagca atcccaacac caatcttttt gagatcggtg gcgggttgct      420

tgaaatgcag gtgcagctgg acattctcct gagctaaaag catattcatt tagtcccgtc      480

aaacggatta ttacttttgc tgcagctaac ataaagggag tttgaccgta ttggctgact      540

gatgcaggat ttcacaaggg tcggcaacga ttcttgttaa actcgatctc aaatcaagta      600

agactacccg ctgaacttaa gcatatctaa aagcgggggg aaa                        643

<210>  135

<211>  652

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 10

<400>  135

gcggtagtga ctgcggagac attcataata agtgttttat ggcactttta aaaatccata       60

tccaccttgt gtgaaatgtc tgtcgctttt ctcttttttc cttggaaaaa aacgaagcgg      120

ctcaacatca actcatttta attactttgt ctgaaaacta ttatgaataa actaattcaa      180

aatacaactt tcaacaacgg atctcttggc tctcgcatcg atgaagaacg cagcgaaatg      240

cgatacgtaa tgtgaattgc agaattcagt gaatcatcga atctttgaac gcatattgcg      300

ctctttggta ttccgaagag catgcttgtt tgagtatcag taaacacctc aacactctcg      360

atttgtttcg aatgagtatt ggatttgagc aaacccaacg cctttctgct agccagactt      420

gcggcgggtt gcttgaaatg caggtgcagc tgagttttct tctgagctaa tagcatactt      480

aattagtccc gtaaaaagga ttattaatct gctgaagctt acaccaaagg aagagttctc      540

tggctgactg atgcagaatt acgcatagcc ggtaaaacgg ctttgtaaaa ctcgatctca      600

aatcaagtaa gactacccgc tgaacttaag catatcaaaa aaccggggga aa              652

<210>  136

<211>  633

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 11
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<400>  136

ttgttaggtt actgcggaag acattcataa taagtgttta tggcactttc ttaaatccat       60

atccaccttg tgtgcaatgt cagccgtttt ctttatgaaa gcggccaaac atcaacttat      120

tttttaactg tctgtctgaa aactattatg aataaacaat tcaaatacaa ctttcaacaa      180

cggatctctt ggctctcgca tcgatgaaga acgcagcgaa atgcgatacg taatgtgaat      240

tgcagaattc agtgaatcat cgaatctttg aacgcatatt gcgctctttg gtattccgaa      300

gagcatgctt gtttgagtat cagtaaacac ctcaaagcct ttaattcagt ttgaaagctt      360

tggacttgag caatcccaac accagtctcg cgactggcgg agggctgctt gaaatgcagg      420

tgcagctgga cattctcctg agctataagc atatttattt agtcccgtca aacggattat      480

tacttttgct gcagctaaca taaagggagt ctgaccgtat tggctgactg atgcaggatt      540

tcacaagtgc tggcaacagc ttcttgtaaa actcgatctc aaatcaagta agactacccg      600

ctgaacttaa gcatatctaa aagggggggg aaa                                   633

<210>  137

<211>  639

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 12

<400>  137

tcgactgtga actgccggaa gatcttcata ataagtgttt atggcacttt cttaaatcct       60

atccaccttg tgtgcaatgt cagccgtttt ctttatgaaa gcggccaaac atcaacttat      120

tttttaactg tctgtctgaa aactattatg aataaacaat tcaaatacaa ctttcaacaa      180

cggatctctt ggctctcgca tcgatgaaga acgcagcgaa atgcgatacg taatgtgaat      240

tgcagaattc agtgaatcat cgaatctttg aacgcatatt gcgctctttg gtattccgaa      300

gagcatgctt gtttgagtat cagtaaacac ctcaaagcct ttaattcagt ttgaaagctt      360

tggacttgag caatcccaac accagtctcg cgactggcgg agggctgctt gaaatgcagg      420

tgcagctgga cattctcctg agctataagc atatttattt agtcccgtca aacggattat      480

tacttttgct gcagctaaca taaagggagt ctgaccgtat tggctgactg atgcaggatt      540

tcacaagtgc tggcaacagc tttcttcgta aaactcgatc tcaaatcaag taagactacc      600
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cgctgaactt taagcattta aaaatggggg aaaaaatgc                             639

<210>  138

<211>  638

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 13

<400>  138

tcgaacagtg aactgccgga aggatcattc ataataagtg tttatggcac tttcttaaat       60

ccatatccac cttgtgtgca atgtcagccg ttttctttat gaaagcggcc aaacatcaac      120

ttatttttta actgtctgtc tgaaaactat tatgaataaa caattcaaat acaactttca      180

acaacggatc tcttggctct cgcatcgatg aagaacgcag cgaaatgcga tacgtaatgt      240

gaattgcaga attcagtgaa tcatcgaatc tttgaacgca tattgcgctc tttggtattc      300

cgaagagcat gcttgtttga gtatcagtaa acacctcaaa gcctttaatt cagtttgaaa      360

gctttggact tgagcaatcc caacaccagt ctcgcgactg gcggagggct gcttgaaatg      420

caggtgcagc tggacattct cctgagctat aagcatattt atttagtccc gtcaaacgga      480

ttattacttt tgctgcagct aacataaagg gagtctgacc gtattggctg actgatgcag      540

gatttcacaa gtgctggcaa cagcttcttg taaaactcga tctcaaatca agtaagacta      600

cccgctgaac ttaagcattt aaaaaggggg ggagaaaa                              638

<210>  139

<211>  644

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 14

<400>  139

ttcgaatagt gaacttgcgg aaggatcatt cataataagt gttttattgg cactttcctt       60

aaattccata ttccaccttg tgtgcaatgt cagccgtttt ctttatgaaa gcggccaaac      120

atcaacttat tttttaactg tctgtctgaa aactattatg aataaacaat tcaaatacaa      180

ctttcaacaa cggatctctt ggctctcgca tcgatgaaga acgcagcgaa atgcgatacg      240

taatgtgaat tgcagaattc agtgaatcat cgaatctttg aacgcatatt gcgctctttg      300

gtattccgaa gagcatgctt gtttgagtat cagtaaacac ctcaaagcct ttaattcagt      360
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ttgaaagctt tggacttgag caatcccaac accagtctcg cgactggcgg agggctgctt      420

gaaatgcagg tgcagctgga cattctcctg agctataagc atatttattt agtcccgtca      480

aacggattat tacttttgct gcagctaaca taaagggagt ctgaccgtat tggctgactg      540

atgcaggatt tcacaagtgc tggcaacagc ttcttgtaaa actcgatctc aaatcaagta      600

agactacccg ctgaacttaa gcatttaaaa acggggggag aaaa                       644

<210>  140

<211>  644

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 15

<400>  140

ttcgaatagt gaacttgccg gaaggacatt cataataagt gttttattgg cactttcctt       60

aaattccata ttccaccttt gtgtgcaatg tcagccgttt tctttatgaa agcggccaaa      120

catcaactta ttttttaact gtctgtctga aaactattat gaataaacaa ttcaaataca      180

actttcaaca acggatctct tggctctcgc atcgatgaag aacgcagcga aatgcgatac      240

gtaatgtgaa ttgcagaatt cagtgaatca tcgaatcttt gaacgcatat tgcgctcttt      300

ggtattccga agagcatgct tgtttgagta tcagtaaaca cctcaaagcc tttaattcag      360

tttgaaagct ttggacttga gcaatcccaa caccagtctc gcgactggcg gagggctgct      420

tgaaatgcag gtgcagctgg acattctcct gagctataag catatttatt tagtcccgtc      480

aaacggatta ttacttttgc tgcagctaac ataaagggag tctgaccgta ttggctgact      540

gatgcaggat ttcacaagtg ctggcaacag cttcttgtaa aactcgatct caaatcaagt      600

aagactaccc gctgaactta agcatttaaa aagggggggg aaaa                       644

<210>  141

<211>  641

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 16

<400>  141

tcgaatagtg aacttgccgg aaggatcatt cataataagt gtttatggca ctttcttaaa       60

ttccatattc cacctttgtg tgcaatgtca gccgttttct ttatgaaagc ggccaaacat      120
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caacttattt tttaactgtc tgtctgaaaa ctattatgaa taaacaattc aaatacaact      180

ttcaacaacg gatctcttgg ctctcgcatc gatgaagaac gcagcgaaat gcgatacgta      240

atgtgaattg cagaattcag tgaatcatcg aatctttgaa cgcatattgc gctctttggt      300

attccgaaga gcatgcttgt ttgagtatca gtaaacacct caaagccttt aattcagttt      360

gaaagctttg gacttgagca atcccaacac cagtctcgcg actggcggag ggctgcttga      420

aatgcaggtg cagctggaca ttctcctgag ctataagcat atttatttag tcccgtcaaa      480

cggattatta cttttgctgc agctaacata aagggagtct gaccgtattg gctgactgat      540

gcaggatttc acaagtgctg gcaacagctt cttgtaaaac tcgatctcaa atcaagtaag      600

actacccgct gaacttaagc attaaaaaag ggggggaaaa a                          641

<210>  142

<211>  640

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 17

<400>  142

ttcgacagtg aacttgccgg aaggatcatt cataataagt gttttatggc actttcttaa       60

atccatatcc accttgtgtg caatgtcagc cgttttcttt atgaaagcgg ccaaacatca      120

acttattttt taactgtctg tctgaaaact attatgaata aacaattcaa atacaacttt      180

caacaacgga tctcttggct ctcgcatcga tgaagaacgc agcgaaatgc gatacgtaat      240

gtgaattgca gaattcagtg aatcatcgaa tctttgaacg catattgcgc tctttggtat      300

tccgaagagc atgcttgttt gagtatcagt aaacacctca aagcctttaa ttcagtttga      360

aagctttgga cttgagcaat cccaacacca gtctcgcgac tggcggaggg ctgcttgaaa      420

tgcaggtgca gctggacatt ctcctgagct ataagcatat ttatttagtc ccgtcaaacg      480

gattattact tttgctgcag ctaacataaa gggagtctga ccgtattggc tgactgatgc      540

aggatttcac aagtgctggc aacagcttcc ttgtaaaact cgatctcaaa tcaagtaaga      600

ctacccgctg aacttaagca tttaaaacgg ggggaggaaa                            640

<210>  143
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<211>  645

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 18

<400>  143

tcgaatagtg aacttgccgg aaggatcatt cataataagt gttttattgg cacttttcct       60

taaattccat attccacctt gtgtgcaatg tcagccgttt tctttatgaa agcggccaaa      120

catcaactta ttttttaact gtctgtctga aaactattat gaataaacaa ttcaaataca      180

actttcaaca acggatctct tggctctcgc atcgatgaag aacgcagcga aatgcgatac      240

gtaatgtgaa ttgcagaatt cagtgaatca tcgaatcttt gaacgcatat tgcgctcttt      300

ggtattccga agagcatgct tgtttgagta tcagtaaaca cctcaaagcc tttaattcag      360

tttgaaagct ttggacttga gcaatcccaa caccagtctc gcgactggcg gagggctgct      420

tgaaatgcag gtgcagctgg acattctcct gagctataag catatttatt tagtcccgtc      480

aaacggatta ttacttttgc tgcagctaac ataaagggag tctgaccgta ttggctgact      540

gatgcaggat ttcacaagtg ctggcaacag cttcttgtaa aactcgatct caaatcaagt      600

aagactaccc gctgaactta agcatacaaa aagggggggg ggaaa                      645

<210>  144

<211>  643

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 19

<400>  144

ttcggaatag tgaactgcgg aagatcattc ataataagtg ttttatggca cttttcctta       60

aattccatat tccaccttgt gtgcaatgtc agccgttttc tttatgaaag cggccaaaca      120

tcaacttatt ttttaactgt ctgtctgaaa actattatga ataaacaatt caaatacaac      180

tttcaacaac ggatctcttg gctctcgcat cgatgaagaa cgcagcgaaa tgcgatacgt      240

aatgtgaatt gcagaattca gtgaatcatc gaatctttga acgcatattg cgctctttgg      300

tattccgaag agcatgcttg tttgagtatc agtaaacacc tcaaagcctt taattcagtt      360

tgaaagcttt ggacttgagc aatcccaaca ccagtctcgc gactggcgga gggctgcttg      420

aaatgcaggt gcagctggac attctcctga gctataagca tatttattta gtcccgtcaa      480
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acggattatt acttttgctg cagctaacat aaagggagtc tgaccgtatt ggctgactga      540

tgcaggattt cacaagtgct ggcaacagct tcttgtaaaa ctcgatctca aatcaagtaa      600

gactacccgc tgaacttaag catttaaaaa ggggggggga aaa                        643

<210>  145

<211>  629

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 20

<400>  145

tctgtagtga ctgcggagac attcataata agtgtttatg gcacttctta aatccatatc       60

caccttgtgt gcaatgtcag ccgttttctt tatgaaagcg gccaaacatc aacttatttt      120

ttaactgtct gtctgaaaac tattatgaat aaacaattca aatacaactt tcaacaacgg      180

atctcttggc tctcgcatcg atgaagaacg cagcgaaatg cgatacgtaa tgtgaattgc      240

agaattcagt gaatcatcga atctttgaac gcatattgcg ctctttggta ttccgaagag      300

catgcttgtt tgagtatcag taaacacctc aaagccttta attcagtttg aaagctttgg      360

acttgagcaa tcccaacacc agtctcgcga ctggcggagg gctgcttgaa atgcaggtgc      420

agctggacat tctcctgagc tataagcata tttatttagt cccgtcaaac ggattattac      480

ttttgctgca gctaacataa agggagtctg accgtattgg ctgactgatg caggatttca      540

caagtgctgg caacagcttc ttgtaaaact cgatctcaaa tcaagtaaga ctacccgctg      600

aacttaagca tatcaaaaag cggggggaa                                        629

<210>  146

<211>  628

<212>  DNA

<213>  Mortierella sp. Namadji II isolate 21

<400>  146

gcgtagtgac tgcggagaca ttcataataa gtgtttatgg cacttcttaa atccatatcc       60

accttgtgtg caatgtcagc cgttttcttt atgaaagcgg ccaaacatca acttattttt      120

taactgtctg tctgaaaact attatgaata aacaattcaa atacaacttt caacaacgga      180

tctcttggct ctcgcatcga tgaagaacgc agcgaaatgc gatacgtaat gtgaattgca      240
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gaattcagtg aatcatcgaa tctttgaacg catattgcgc tctttggtat tccgaagagc      300

atgcttgttt gagtatcagt aaacacctca aagcctttaa ttcagtttga aagctttgga      360

cttgagcaat cccaacacca gtctcgcgac tggcggaggg ctgcttgaaa tgcaggtgca      420

gctggacatt ctcctgagct ataagcatat ttatttagtc ccgtcaaacg gattattact      480

tttgctgcag ctaacataaa gggagtctga ccgtattggc tgactgatgc aggatttcac      540

aagtgctggc aacagcttct tgtaaaactc gatctcaaat caagtaagac tacccgctga      600

acttaagcat atcaaaaagc ggggggaa                                         628

<210>  147

<211>  22

<212>  DNA

<213>  Artificial sequence

<220>

<223>  Oligonucleotide primer

<400>  147

ggaagtaaaa gtcgtaacaa gg                                                22

<210>  148

<211>  19

<212>  DNA

<213>  Artificial sequence

<220>

<223>  Oligonucleotide primer

<400>  148

tccccgctta ttgatatgc                                                    19


