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<110>  Glycosyn LLC
       McCoy, John
       Heidtman, Matthew Ian
       Merighi, Massimo Ian
 
<120>  Alpha (1,2) Fucosyltransferase Syngenes For Use in the Production
        of Fucosylated Oligosaccharides

<130>  37847-517001WO

<140>  PCT/US2015/030823
<141>  2015-05-14

<160>  294   

<170>  PatentIn version 3.5

<210>  1
<211>  300
<212>  PRT
<213>  Helicobacter pylori

<400>  1

Met Ala Phe Lys Val Val Gln Ile Cys Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Phe Ala Lys Ser Leu Gln Lys His Ser Asn Thr Pro 
            20                  25                  30          

Val Leu Leu Asp Ile Thr Ser Phe Asp Trp Ser Asp Arg Lys Met Gln 
        35                  40                  45              

Leu Glu Leu Phe Pro Ile Asn Leu Pro Tyr Ala Ser Ala Lys Glu Ile 
    50                  55                  60                  

Ala Ile Ala Lys Met Gln His Leu Pro Lys Leu Val Arg Asp Ala Leu 
65                  70                  75                  80  

Lys Cys Met Gly Phe Asp Arg Val Ser Gln Glu Ile Val Phe Glu Tyr 
                85                  90                  95      

Glu Pro Glu Leu Leu Lys Pro Ser Arg Leu Thr Tyr Phe Tyr Gly Tyr 
            100                 105                 110         

Phe Gln Asp Pro Arg Tyr Phe Asp Ala Ile Ser Pro Leu Ile Lys Gln 
        115                 120                 125             

Thr Phe Thr Leu Pro Pro Pro Pro Glu Asn Asn Lys Asn Asn Asn Lys 
    130                 135                 140                 

Lys Glu Glu Glu Tyr His Arg Lys Leu Ser Leu Ile Leu Ala Ala Lys 
145                 150                 155                 160 

Asn Ser Val Phe Val His Ile Arg Arg Gly Asp Tyr Val Gly Ile Gly 
                165                 170                 175     
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Cys Gln Leu Gly Ile Asp Tyr Gln Lys Lys Ala Leu Glu Tyr Met Ala 
            180                 185                 190         

Lys Arg Val Pro Asn Met Glu Leu Phe Val Phe Cys Glu Asp Leu Glu 
        195                 200                 205             

Phe Thr Gln Asn Leu Asp Leu Gly Tyr Pro Phe Met Asp Met Thr Thr 
    210                 215                 220                 

Arg Asn Lys Glu Glu Glu Ala Tyr Trp Asp Met Leu Leu Met Gln Ser 
225                 230                 235                 240 

Cys Gln His Gly Ile Ile Ala Asn Ser Thr Tyr Ser Trp Trp Ala Ala 
                245                 250                 255     

Tyr Leu Ile Glu Asn Pro Glu Lys Ile Ile Ile Gly Pro Lys His Trp 
            260                 265                 270         

Leu Phe Gly His Glu Asn Ile Leu Cys Lys Glu Trp Val Lys Ile Glu 
        275                 280                 285             

Ser His Phe Glu Val Lys Ser Gln Lys Tyr Asn Ala 
    290                 295                 300 

<210>  2
<211>  286
<212>  PRT
<213>  Helicobacter mustelae

<400>  2

Met Asp Phe Lys Ile Val Gln Val His Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Phe Ala Lys Ser Leu Gln Thr His Leu Asn Ile Pro 
            20                  25                  30          

Val Leu Leu Asp Thr Thr Trp Phe Asp Tyr Gly Asn Arg Glu Leu Gly 
        35                  40                  45              

Leu His Leu Phe Pro Ile Asp Leu Gln Cys Ala Ser Ala Gln Gln Ile 
    50                  55                  60                  

Ala Ala Ala His Met Gln Asn Leu Pro Arg Leu Val Arg Gly Ala Leu 
65                  70                  75                  80  

Arg Arg Met Gly Leu Gly Arg Val Ser Lys Glu Ile Val Phe Glu Tyr 
                85                  90                  95      

Met Pro Glu Leu Phe Glu Pro Ser Arg Ile Ala Tyr Phe His Gly Tyr 
            100                 105                 110         
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Phe Gln Asp Pro Arg Tyr Phe Glu Asp Ile Ser Pro Leu Ile Lys Gln 
        115                 120                 125             

Thr Phe Thr Leu Pro His Pro Thr Glu His Ala Glu Gln Tyr Ser Arg 
    130                 135                 140                 

Lys Leu Ser Gln Ile Leu Ala Ala Lys Asn Ser Val Phe Val His Ile 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Met Arg Leu Gly Trp Gln Leu Asp Ile Ser Tyr 
                165                 170                 175     

Gln Leu Arg Ala Ile Ala Tyr Met Ala Lys Arg Val Gln Asn Leu Glu 
            180                 185                 190         

Leu Phe Leu Phe Cys Glu Asp Leu Glu Phe Val Gln Asn Leu Asp Leu 
        195                 200                 205             

Gly Tyr Pro Phe Val Asp Met Thr Thr Arg Asp Gly Ala Ala His Trp 
    210                 215                 220                 

Asp Met Met Leu Met Gln Ser Cys Lys His Gly Ile Ile Thr Asn Ser 
225                 230                 235                 240 

Thr Tyr Ser Trp Trp Ala Ala Tyr Leu Ile Lys Asn Pro Glu Lys Ile 
                245                 250                 255     

Ile Ile Gly Pro Ser His Trp Ile Tyr Gly Asn Glu Asn Ile Leu Cys 
            260                 265                 270         

Lys Asp Trp Val Lys Ile Glu Ser Gln Phe Glu Thr Lys Ser 
        275                 280                 285     

<210>  3
<211>  281
<212>  PRT
<213>  Bacteroides vulgatus

<400>  3

Met Arg Leu Ile Lys Val Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Arg Met Lys Lys Tyr Tyr Pro Lys Val Arg Ile 
            20                  25                  30          

Asp Leu Ser Asp Met Met His Tyr Lys Val His Tyr Gly Tyr Glu Met 
        35                  40                  45              

His Arg Val Phe Asn Leu Pro His Thr Glu Phe Cys Ile Asn Gln Pro 
    50                  55                  60                  
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Leu Lys Lys Val Ile Glu Phe Leu Phe Phe Lys Lys Ile Tyr Glu Arg 
65                  70                  75                  80  

Lys Gln Ala Pro Asn Ser Leu Arg Ala Phe Glu Lys Lys Tyr Phe Trp 
                85                  90                  95      

Pro Leu Leu Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Ala 
            100                 105                 110         

Asp Ile Lys Asp Glu Val Arg Glu Ser Phe Thr Phe Asp Lys Asn Lys 
        115                 120                 125             

Ala Asn Ser Arg Ser Leu Asn Met Leu Glu Ile Leu Asp Lys Asp Glu 
    130                 135                 140                 

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

His Trp Ala Thr Thr Gly Ser Val Cys Gln Leu Pro Tyr Tyr Gln Asn 
                165                 170                 175     

Ala Ile Ala Glu Met Ser Arg Arg Val Ala Ser Pro Ser Tyr Tyr Ile 
            180                 185                 190         

Phe Ser Asp Asp Ile Ala Trp Val Lys Glu Asn Leu Pro Leu Gln Asn 
        195                 200                 205             

Ala Val Tyr Ile Asp Trp Asn Thr Asp Glu Asp Ser Trp Gln Asp Met 
    210                 215                 220                 

Met Leu Met Ser His Cys Lys His His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Asn Met Asp Lys Thr Val Ile 
                245                 250                 255     

Val Pro Ser Arg Trp Phe Gln His Ser Glu Ala Pro Asp Ile Tyr Pro 
            260                 265                 270         

Thr Gly Trp Ile Lys Val Pro Val Ser 
        275                 280     

<210>  4
<211>  297
<212>  PRT
<213>  Escherichia coli

<400>  4

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

Phe Ser Phe Gly Tyr Ala Leu Ser Lys Ile Asn Gly Thr Pro Leu Tyr 
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            20                  25                  30          

Phe Asp Ile Ser His Tyr Ala Glu Asn Asp Asp His Gly Gly Tyr Arg 
        35                  40                  45              

Leu Asn Asn Leu Gln Ile Pro Glu Glu Tyr Leu Gln Tyr Tyr Thr Pro 
    50                  55                  60                  

Lys Ile Asn Asn Ile Tyr Lys Leu Leu Val Arg Gly Ser Arg Leu Tyr 
65                  70                  75                  80  

Pro Asp Ile Phe Leu Phe Leu Gly Phe Cys Asn Glu Phe His Ala Tyr 
                85                  90                  95      

Gly Tyr Asp Phe Glu Tyr Ile Ala Gln Lys Trp Lys Ser Lys Lys Tyr 
            100                 105                 110         

Ile Gly Tyr Trp Gln Ser Glu His Phe Phe His Lys His Ile Leu Asp 
        115                 120                 125             

Leu Lys Glu Phe Phe Ile Pro Lys Asn Val Ser Glu Gln Ala Asn Leu 
    130                 135                 140                 

Leu Ala Ala Lys Ile Leu Glu Ser Gln Ser Ser Leu Ser Ile His Ile 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Ile Lys Asn Lys Thr Ala Thr Leu Thr His Gly 
                165                 170                 175     

Val Cys Ser Leu Glu Tyr Tyr Lys Lys Ala Leu Asn Lys Ile Arg Asp 
            180                 185                 190         

Leu Ala Met Ile Arg Asp Val Phe Ile Phe Ser Asp Asp Ile Phe Trp 
        195                 200                 205             

Cys Lys Glu Asn Ile Glu Thr Leu Leu Ser Lys Lys Tyr Asn Ile Tyr 
    210                 215                 220                 

Tyr Ser Glu Asp Leu Ser Gln Glu Glu Asp Leu Trp Leu Met Ser Leu 
225                 230                 235                 240 

Ala Asn His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Tyr Leu Gly Ser Ser Ala Ser Gln Ile Val Ile Tyr Pro Thr Pro Trp 
            260                 265                 270         

Tyr Asp Ile Thr Pro Lys Asn Thr Tyr Ile Pro Ile Val Asn His Trp 
        275                 280                 285             

Ile Asn Val Asp Lys His Ser Ser Cys 
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    290                 295         

<210>  5
<211>  293
<212>  PRT
<213>  Helicobacter bilis

<400>  5

Met Gly Asp Tyr Lys Ile Val Glu Leu Thr Cys Gly Leu Gly Asn Gln 
1               5                   10                  15      

Met Phe Gln Tyr Ala Phe Ala Lys Ala Leu Gln Lys His Leu Gln Val 
            20                  25                  30          

Pro Val Leu Leu Asp Lys Thr Trp Tyr Asp Thr Gln Asp Asn Ser Thr 
        35                  40                  45              

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

Thr Gln Ile Glu Lys Ala Lys Ala Arg Val Ser Lys Leu Pro Gly Leu 
65                  70                  75                  80  

Leu Arg Lys Met Phe Gly Leu Lys Lys His Asn Ile Ala Tyr Ser Gln 
                85                  90                  95      

Ser Phe Asp Phe His Asp Glu Tyr Leu Leu Pro Asn Asp Phe Thr Tyr 
            100                 105                 110         

Phe Ser Gly Phe Phe Gln Asn Ala Lys Tyr Leu Lys Gly Leu Glu Gln 
        115                 120                 125             

Glu Leu Lys Ser Ile Phe Tyr Tyr Asp Ser Asn Asn Phe Ser Asn Phe 
    130                 135                 140                 

Gly Lys Gln Arg Leu Glu Leu Ile Leu Gln Ala Lys Asn Ser Ile Phe 
145                 150                 155                 160 

Ile His Ile Arg Arg Gly Asp Tyr Cys Lys Ile Gly Trp Glu Leu Gly 
                165                 170                 175     

Met Asp Tyr Tyr Lys Arg Ala Ile Gln Tyr Ile Met Asp Arg Val Glu 
            180                 185                 190         

Glu Pro Lys Phe Phe Ile Phe Gly Ala Thr Asp Met Ser Phe Thr Glu 
        195                 200                 205             

Gln Phe Gln Lys Asn Leu Gly Leu Asn Glu Asn Asn Ser Ala Asn Leu 
    210                 215                 220                 

Ser Glu Lys Thr Ile Thr Gln Asp Asn Gln His Glu Asp Met Phe Leu 
225                 230                 235                 240 
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Met Cys Tyr Cys Lys His Ala Ile Leu Ala Asn Ser Ser Tyr Ser Phe 
                245                 250                 255     

Trp Ser Ala Tyr Leu Asn Asn Asp Ala Asn Asn Ile Val Ile Ala Pro 
            260                 265                 270         

Thr Pro Trp Leu Leu Asp Asn Asp Asn Ile Ile Cys Asp Asp Trp Ile 
        275                 280                 285             

Lys Ile Ser Ser Lys 
    290             

<210>  6
<211>  283
<212>  PRT
<213>  Escherichia coli

<400>  6

Met Glu Val Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr 
1               5                   10                  15      

Ala Thr Ala Phe Ala Ile Ala Lys Arg Thr His Gln Asn Leu Thr Val 
            20                  25                  30          

Asp Ile Ser Asp Ala Val Lys Tyr Lys Thr His Pro Leu Arg Leu Val 
        35                  40                  45              

Glu Leu Ser Cys Ser Ser Glu Phe Val Lys Lys Ala Trp Pro Phe Glu 
    50                  55                  60                  

Lys Tyr Leu Phe Ser Glu Lys Ile Pro His Phe Met Lys Lys Gly Met 
65                  70                  75                  80  

Phe Arg Lys His Tyr Val Glu Lys Ser Leu Glu Tyr Asp Pro Asp Ile 
                85                  90                  95      

Asp Thr Lys Ser Ile Asn Lys Lys Ile Val Gly Tyr Phe Gln Thr Glu 
            100                 105                 110         

Lys Tyr Phe Lys Glu Phe Arg His Glu Leu Ile Lys Glu Phe Gln Pro 
        115                 120                 125             

Lys Thr Lys Phe Asn Ser Tyr Gln Asn Glu Leu Leu Asn Leu Ile Lys 
    130                 135                 140                 

Glu Asn Asp Thr Cys Ser Leu His Ile Arg Arg Gly Asp Tyr Val Ser 
145                 150                 155                 160 

Ser Lys Ile Ala Asn Glu Thr His Gly Thr Cys Ser Glu Lys Tyr Phe 
                165                 170                 175     

Page 7



37847-517 sequence listing_st25

Glu Arg Ala Ile Asp Tyr Leu Met Asn Lys Gly Val Ile Asn Lys Lys 
            180                 185                 190         

Thr Leu Leu Phe Ile Phe Ser Asp Asp Ile Lys Trp Cys Arg Glu Asn 
        195                 200                 205             

Ile Phe Phe Asn Asn Gln Ile Cys Phe Val Gln Gly Asp Ala Tyr His 
    210                 215                 220                 

Val Glu Leu Asp Met Leu Leu Met Ser Lys Cys Lys Asn Asn Ile Ile 
225                 230                 235                 240 

Ser Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Glu Asn Lys 
                245                 250                 255     

Asn Lys Thr Val Ile Ala Pro Ser Lys Trp Phe Lys Lys Asp Ile Lys 
            260                 265                 270         

His Asp Ile Ile Pro Glu Ser Trp Val Lys Leu 
        275                 280             

<210>  7
<211>  281
<212>  PRT
<213>  Vibrio cholerae

<400>  7

Met Ile Val Met Lys Ile Ser Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Val Gly Arg Ala Ile Ala Ile Gln Tyr Gly Val Pro Leu Lys 
            20                  25                  30          

Leu Asp Val Ser Ala Tyr Lys Asn Tyr Lys Leu His Asn Gly Tyr Arg 
        35                  40                  45              

Leu Asp Gln Phe Asn Ile Asn Ala Asp Ile Ala Asn Glu Asp Glu Ile 
    50                  55                  60                  

Phe His Leu Lys Gly Ser Ser Asn Arg Leu Ser Arg Ile Leu Arg Arg 
65                  70                  75                  80  

Leu Gly Trp Leu Lys Lys Asn Thr Tyr Tyr Ala Glu Lys Gln Arg Thr 
                85                  90                  95      

Ile Tyr Asp Val Ser Val Phe Met Gln Ala Pro Arg Tyr Leu Asp Gly 
            100                 105                 110         

Tyr Trp Gln Asn Glu Gln Tyr Phe Ser Gln Ile Arg Ala Val Leu Leu 
        115                 120                 125             
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Gln Glu Leu Trp Pro Asn Gln Pro Leu Ser Ile Asn Ala Gln Ala His 
    130                 135                 140                 

Gln Ile Lys Ile Gln Gln Thr His Ala Val Ser Ile His Val Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Leu Asn His Pro Glu Ile Gly Val Leu Asp Ile Asp Tyr 
                165                 170                 175     

Tyr Lys Arg Ala Val Asp Tyr Ile Lys Glu Lys Ile Glu Ala Pro Val 
            180                 185                 190         

Phe Phe Val Phe Ser Asn Asp Val Ala Trp Cys Lys Asp Asn Phe Asn 
        195                 200                 205             

Phe Ile Asp Ser Pro Val Phe Ile Glu Asp Thr Gln Thr Glu Ile Asp 
    210                 215                 220                 

Asp Leu Met Leu Met Cys Gln Cys Gln His Asn Ile Val Ala Asn Ser 
225                 230                 235                 240 

Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Ser Asn Val Asp Lys Ile 
                245                 250                 255     

Val Ile Ala Pro Lys Thr Trp Met Ala Glu Asn Pro Lys Gly Tyr Lys 
            260                 265                 270         

Trp Val Pro Asp Ser Trp Arg Glu Ile 
        275                 280     

<210>  8
<211>  289
<212>  PRT
<213>  Bacteroides fragilis

<400>  8

Met Ile Val Ser Ser Leu Arg Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Met Val Lys Ala Met Ala Leu Arg Asn Asn Val Pro Phe Ala 
            20                  25                  30          

Phe Asn Leu Thr Thr Asp Phe Ala Asn Asp Glu Val Tyr Lys Arg Lys 
        35                  40                  45              

Leu Leu Leu Ser Tyr Phe Ala Leu Asp Leu Pro Glu Asn Lys Lys Leu 
    50                  55                  60                  

Thr Phe Asp Phe Ser Tyr Gly Asn Tyr Tyr Arg Arg Leu Ser Arg Asn 
65                  70                  75                  80  

Leu Gly Cys His Ile Leu His Pro Ser Tyr Arg Tyr Ile Cys Glu Glu 
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                85                  90                  95      

Arg Pro Pro His Phe Glu Ser Arg Leu Ile Ser Ser Lys Ile Thr Asn 
            100                 105                 110         

Ala Phe Leu Glu Gly Tyr Trp Gln Ser Glu Lys Tyr Phe Leu Asp Tyr 
        115                 120                 125             

Lys Gln Glu Ile Lys Glu Asp Phe Val Ile Gln Lys Lys Leu Glu Tyr 
    130                 135                 140                 

Thr Ser Tyr Leu Glu Leu Glu Glu Ile Lys Leu Leu Asp Lys Asn Ala 
145                 150                 155                 160 

Ile Met Ile Gly Val Arg Arg Tyr Gln Glu Ser Asp Val Ala Pro Gly 
                165                 170                 175     

Gly Val Leu Glu Asp Asp Tyr Tyr Lys Cys Ala Met Asp Ile Met Ala 
            180                 185                 190         

Ser Lys Val Thr Ser Pro Val Phe Phe Cys Phe Ser Gln Asp Leu Glu 
        195                 200                 205             

Trp Val Glu Lys His Leu Ala Gly Lys Tyr Pro Val Arg Leu Ile Ser 
    210                 215                 220                 

Lys Lys Glu Asp Asp Ser Gly Thr Ile Asp Asp Met Phe Leu Met Met 
225                 230                 235                 240 

His Phe Arg Asn Tyr Ile Ile Ser Asn Ser Ser Phe Tyr Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Ser Lys Tyr Asp Asp Lys Leu Val Ile Ala Pro Gly Asn 
            260                 265                 270         

Phe Ile Asn Lys Asp Ser Val Pro Glu Ser Trp Phe Lys Leu Asn Val 
        275                 280                 285             

Arg 
    

<210>  9
<211>  290
<212>  PRT
<213>  Escherichia coli

<400>  9

Met Ser Ile Val Val Ala Arg Leu Ala Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Lys Gly Tyr Ala Glu Ser Val Glu Arg Asn Ser Tyr 
            20                  25                  30          
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Leu Lys Leu Asp Leu Arg Gly Tyr Lys Asn Tyr Thr Leu His Gly Gly 
        35                  40                  45              

Phe Arg Leu Asp Lys Leu Asn Ile Asp Asn Thr Phe Val Met Ser Lys 
    50                  55                  60                  

Lys Glu Met Cys Ile Phe Pro Asn Phe Ile Val Arg Ala Ile Asn Lys 
65                  70                  75                  80  

Phe Pro Lys Leu Ser Leu Cys Ser Lys Arg Phe Glu Ser Glu Gln Tyr 
                85                  90                  95      

Ser Lys Lys Ile Asn Gly Ser Met Lys Gly Ser Val Glu Phe Ile Gly 
            100                 105                 110         

Phe Trp Gln Asn Glu Arg Tyr Phe Leu Glu His Lys Glu Lys Leu Arg 
        115                 120                 125             

Glu Ile Phe Thr Pro Ile Asn Ile Asn Leu Asp Ala Lys Glu Leu Ser 
    130                 135                 140                 

Asp Val Ile Arg Cys Thr Asn Ser Val Ser Val His Ile Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Val Ser Asn Val Glu Ala Leu Lys Ile His Gly Leu Cys Thr 
                165                 170                 175     

Glu Arg Tyr Tyr Ile Asp Ser Ile Arg Tyr Leu Lys Glu Arg Phe Asn 
            180                 185                 190         

Asn Leu Val Phe Phe Val Phe Ser Asp Asp Ile Glu Trp Cys Lys Lys 
        195                 200                 205             

Tyr Lys Asn Glu Ile Phe Ser Arg Ser Asp Asp Val Lys Phe Ile Glu 
    210                 215                 220                 

Gly Asn Thr Gln Glu Val Asp Met Trp Leu Met Ser Asn Ala Lys Tyr 
225                 230                 235                 240 

His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Lys 
                245                 250                 255     

Asn Tyr Asp Leu Gly Ile Thr Ile Ala Pro Thr Pro Trp Phe Glu Arg 
            260                 265                 270         

Glu Glu Leu Asn Ser Phe Asp Pro Cys Pro Glu Lys Trp Val Arg Ile 
        275                 280                 285             

Glu Lys 
    290 
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<210>  10
<211>  288
<212>  PRT
<213>  Prevotella melaninogenica

<400>  10

Met Lys Ile Val Lys Ile Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Ser Leu Gln Glu Ser Phe Pro Lys Glu Arg Val 
            20                  25                  30          

Ala Leu Asp Leu Ser Ser Phe His Gly Tyr His Leu His Asn Gly Phe 
        35                  40                  45              

Glu Leu Glu Asn Ile Phe Ser Val Thr Ala Gln Lys Ala Ser Ala Ala 
    50                  55                  60                  

Asp Ile Met Arg Ile Ala Tyr Tyr Tyr Pro Asn Tyr Leu Leu Trp Arg 
65                  70                  75                  80  

Ile Gly Lys Arg Phe Leu Pro Arg Arg Lys Gly Met Cys Leu Glu Ser 
                85                  90                  95      

Ser Ser Leu Arg Phe Asp Glu Ser Val Leu Arg Gln Glu Gly Asn Arg 
            100                 105                 110         

Tyr Phe Asp Gly Tyr Trp Gln Asp Glu Arg Tyr Phe Ala Ala Tyr Arg 
        115                 120                 125             

Glu Lys Val Leu Lys Ala Phe Thr Phe Pro Ala Phe Lys Arg Ala Glu 
    130                 135                 140                 

Asn Leu Ser Leu Leu Glu Lys Leu Asp Glu Asn Ser Ile Ala Leu His 
145                 150                 155                 160 

Val Arg Arg Gly Asp Tyr Val Gly Asn Asn Leu Tyr Gln Gly Ile Cys 
                165                 170                 175     

Asp Leu Asp Tyr Tyr Arg Thr Ala Ile Glu Lys Met Cys Ala His Val 
            180                 185                 190         

Thr Pro Ser Leu Phe Cys Ile Phe Ser Asn Asp Ile Thr Trp Cys Gln 
        195                 200                 205             

Gln His Leu Gln Pro Tyr Leu Lys Ala Pro Val Val Tyr Val Thr Trp 
    210                 215                 220                 

Asn Thr Gly Val Glu Ser Tyr Arg Asp Met Gln Leu Met Ser Cys Cys 
225                 230                 235                 240 

Page 12



37847-517 sequence listing_st25

Ala His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp 
                245                 250                 255     

Leu Asn Gln Asn Arg Glu Lys Val Val Ile Ala Pro Lys Lys Trp Leu 
            260                 265                 270         

Asn Met Glu Glu Cys His Phe Thr Leu Pro Ala Ser Trp Ile Lys Ile 
        275                 280                 285             

<210>  11
<211>  265
<212>  PRT
<213>  Clostridium bolteae

<400>  11

Met Phe Gln Tyr Ala Leu Tyr Lys Ala Phe Glu Gln Lys His Ile Asp 
1               5                   10                  15      

Val Tyr Ala Asp Leu Ala Trp Tyr Lys Asn Lys Ser Val Lys Phe Glu 
            20                  25                  30          

Leu Tyr Asn Phe Gly Ile Lys Ile Asn Val Ala Ser Glu Lys Asp Ile 
        35                  40                  45              

Asn Arg Leu Ser Asp Cys Gln Ala Asp Phe Val Ser Arg Ile Arg Arg 
    50                  55                  60                  

Lys Ile Phe Gly Lys Lys Lys Ser Phe Val Ser Glu Lys Asn Asp Ser 
65                  70                  75                  80  

Cys Tyr Glu Asn Asp Ile Leu Arg Met Asp Asn Val Tyr Leu Ser Gly 
                85                  90                  95      

Tyr Trp Gln Thr Glu Lys Tyr Phe Ser Asn Thr Arg Glu Lys Leu Leu 
            100                 105                 110         

Glu Asp Tyr Ser Phe Ala Leu Val Asn Ser Gln Val Ser Glu Trp Glu 
        115                 120                 125             

Asp Ser Ile Arg Asn Lys Asn Ser Val Ser Ile His Ile Arg Arg Gly 
    130                 135                 140                 

Asp Tyr Leu Gln Gly Glu Leu Tyr Gly Gly Ile Cys Thr Ser Leu Tyr 
145                 150                 155                 160 

Tyr Ala Glu Ala Ile Glu Tyr Ile Lys Met Arg Val Pro Asn Ala Lys 
                165                 170                 175     

Phe Phe Val Phe Ser Asp Asp Val Glu Trp Val Lys Gln Gln Glu Asp 
            180                 185                 190         
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Phe Lys Gly Phe Val Ile Val Asp Arg Asn Glu Tyr Ser Ser Ala Leu 
        195                 200                 205             

Ser Asp Met Tyr Leu Met Ser Leu Cys Lys His Asn Ile Ile Ala Asn 
    210                 215                 220                 

Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Arg Asn Glu Glu Lys 
225                 230                 235                 240 

Ile Val Ile Ala Pro Arg Arg Trp Leu Asn Gly Lys Cys Thr Pro Asp 
                245                 250                 255     

Ile Trp Cys Lys Lys Trp Ile Arg Ile 
            260                 265 

<210>  12
<211>  289
<212>  PRT
<213>  Lachnospiraceae bacterium 3_1_57FAA_CT1

<400>  12

Met Val Ile Val Gln Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Ser Leu Lys Ala Lys Gly Lys Glu Val Lys Ile 
            20                  25                  30          

Asp Asp Val Thr Cys Tyr Glu Gly Pro Gly Thr Arg Pro Arg Gln Leu 
        35                  40                  45              

Asp Val Phe Gly Ile Thr Tyr Asp Arg Ala Ser Arg Glu Glu Leu Thr 
    50                  55                  60                  

Glu Met Thr Asp Ala Ser Met Asp Ala Leu Ser Arg Val Arg Arg Lys 
65                  70                  75                  80  

Leu Thr Gly Arg Arg Thr Lys Ala Tyr Arg Glu Arg Asp Ile Asn Phe 
                85                  90                  95      

Asp Pro Leu Val Met Glu Lys Asp Pro Ala Leu Leu Glu Gly Cys Phe 
            100                 105                 110         

Gln Ser Asp Lys Tyr Phe Arg Asp Cys Glu Gly Arg Val Arg Glu Ala 
        115                 120                 125             

Tyr Arg Phe Arg Gly Ile Glu Ser Gly Ala Phe Pro Leu Pro Glu Asp 
    130                 135                 140                 

Tyr Leu Arg Leu Glu Lys Gln Ile Glu Asp Cys Gln Ser Val Ser Val 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Leu Asp Glu Ser His Gly Gly Leu Tyr 
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                165                 170                 175     

Thr Gly Ile Cys Thr Glu Ala Tyr Tyr Lys Glu Ala Phe Ala Arg Met 
            180                 185                 190         

Glu Arg Leu Val Pro Gly Ala Arg Phe Phe Leu Phe Ser Asn Asp Pro 
        195                 200                 205             

Glu Trp Thr Arg Glu His Phe Glu Ser Lys Asn Cys Val Leu Val Glu 
    210                 215                 220                 

Gly Ser Thr Glu Asp Thr Gly Tyr Met Asp Leu Tyr Leu Met Ser Arg 
225                 230                 235                 240 

Cys Arg His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Asn Glu Asn Pro Glu Lys Lys Val Ile Ala Pro Ala Lys Trp 
            260                 265                 270         

Leu Asn Gly Arg Glu Cys Arg Asp Ile Tyr Thr Glu Arg Met Ile Arg 
        275                 280                 285             

Leu 
    

<210>  13
<211>  295
<212>  PRT
<213>  Methanosphaerula palustris

<400>  13

Met Ile Ile Val Arg Leu Lys Gly Gly Leu Gly Asn Gln Leu Ser Gln 
1               5                   10                  15      

Tyr Ala Leu Gly Arg Lys Ile Ala His Leu His Asn Thr Glu Leu Lys 
            20                  25                  30          

Leu Asp Thr Thr Trp Phe Thr Thr Ile Ser Ser Asp Thr Pro Arg Thr 
        35                  40                  45              

Tyr Arg Leu Asn Asn Tyr Asn Ile Ile Gly Thr Ile Ala Ser Ala Lys 
    50                  55                  60                  

Glu Ile Gln Leu Ile Glu Arg Gly Arg Ala Gln Gly Arg Gly Tyr Leu 
65                  70                  75                  80  

Leu Ser Lys Ile Ser Asp Leu Leu Thr Pro Met Tyr Arg Arg Thr Tyr 
                85                  90                  95      

Val Arg Glu Arg Met His Thr Phe Asp Lys Ala Ile Leu Thr Val Pro 
            100                 105                 110         
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Asp Asn Val Tyr Leu Asp Gly Tyr Trp Gln Thr Glu Lys Tyr Phe Lys 
        115                 120                 125             

Asp Ile Glu Glu Ile Leu Arg Arg Glu Val Thr Leu Lys Asp Glu Pro 
    130                 135                 140                 

Asp Ser Ile Asn Leu Glu Met Ala Glu Arg Ile Gln Ala Cys His Ser 
145                 150                 155                 160 

Val Ser Leu His Val Arg Arg Gly Asp Tyr Val Ser Asn Pro Thr Thr 
                165                 170                 175     

Gln Gln Phe His Gly Cys Cys Ser Ile Asp Tyr Tyr Asn Arg Ala Ile 
            180                 185                 190         

Ser Leu Ile Glu Glu Lys Val Asp Asp Pro Ser Phe Phe Ile Phe Ser 
        195                 200                 205             

Asp Asp Leu Pro Trp Ala Lys Glu Asn Leu Asp Ile Pro Gly Glu Lys 
    210                 215                 220                 

Thr Phe Val Ala His Asn Gly Pro Glu Lys Glu Tyr Cys Asp Leu Trp 
225                 230                 235                 240 

Leu Met Ser Leu Cys Gln His His Ile Ile Ala Asn Ser Ser Phe Ser 
                245                 250                 255     

Trp Trp Gly Ala Trp Leu Gly Gln Asp Ala Glu Lys Met Val Ile Ala 
            260                 265                 270         

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

Pro Asp Ser Trp Ile Thr Ile 
    290                 295 

<210>  14
<211>  287
<212>  PRT
<213>  Tannerella sp. CAG:118

<400>  14

Met Val Arg Ile Val Glu Ile Ile Gly Gly Leu Gly Asn Gln Met Phe 
1               5                   10                  15      

Gln Tyr Ala Phe Ser Leu Tyr Leu Lys Asn Lys Ser His Ile Trp Asp 
            20                  25                  30          

Arg Leu Tyr Val Asp Ile Glu Ala Met Lys Thr Tyr Asp Arg His Tyr 
        35                  40                  45              
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Gly Leu Glu Leu Glu Lys Val Phe Asn Leu Ser Leu Cys Pro Ile Ser 
    50                  55                  60                  

Asn Arg Leu His Arg Asn Leu Gln Lys Arg Ser Phe Ala Lys His Phe 
65                  70                  75                  80  

Val Lys Ser Leu Tyr Glu His Ser Glu Cys Glu Phe Asp Glu Pro Val 
                85                  90                  95      

Tyr Arg Gly Leu Arg Pro Tyr Arg Tyr Tyr Arg Gly Tyr Trp Gln Asn 
            100                 105                 110         

Glu Gly Tyr Phe Val Asp Ile Glu Pro Met Ile Arg Glu Ala Phe Gln 
        115                 120                 125             

Phe Asn Val Asn Ile Leu Ser Lys Lys Thr Lys Ala Ile Ala Ser Lys 
    130                 135                 140                 

Met Arg Arg Glu Leu Ser Val Ser Ile His Val Arg Arg Gly Asp Tyr 
145                 150                 155                 160 

Glu Asn Leu Pro Glu Ala Lys Ala Met His Gly Gly Ile Cys Ser Leu 
                165                 170                 175     

Asp Tyr Tyr His Lys Ala Ile Asp Phe Ile Arg Gln Arg Leu Asp Asn 
            180                 185                 190         

Asn Ile Cys Phe Tyr Leu Phe Ser Asp Asp Ile Asn Trp Val Glu Glu 
        195                 200                 205             

Asn Leu Gln Leu Glu Asn Arg Cys Ile Ile Asp Trp Asn Gln Gly Glu 
    210                 215                 220                 

Asp Ser Trp Gln Asp Met Tyr Leu Met Ser Cys Cys Arg His His Ile 
225                 230                 235                 240 

Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Pro Asn 
                245                 250                 255     

Lys Asn Lys Ile Val Leu Thr Pro Asn Lys Trp Phe Asn His Thr Asp 
            260                 265                 270         

Ala Val Gly Ile Val Pro Lys Ser Trp Ile Lys Ile Pro Val Phe 
        275                 280                 285         

<210>  15
<211>  289
<212>  PRT
<213>  Bacteroides caccae

<400>  15
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Met Lys Ile Val Lys Ile Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Phe Leu Ser Leu Lys Glu Arg Phe Pro His Glu Gln Val 
            20                  25                  30          

Met Ile Asp Thr Ser Cys Phe Arg Asn Tyr Pro Leu His Asn Gly Phe 
        35                  40                  45              

Glu Val Asp Arg Ile Phe Ala Gln Lys Ala Pro Val Ala Ser Trp Arg 
    50                  55                  60                  

Asn Ile Leu Lys Val Ala Tyr Pro Tyr Pro Asn Tyr Arg Phe Trp Lys 
65                  70                  75                  80  

Ile Gly Lys Tyr Ile Leu Pro Lys Arg Lys Thr Met Cys Val Glu Arg 
                85                  90                  95      

Lys Asn Phe Ser Phe Asp Ala Ala Val Leu Thr Arg Lys Gly Asp Cys 
            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln His Glu Glu Tyr Phe Cys Asp Met Lys 
        115                 120                 125             

Glu Thr Ile Trp Glu Ala Phe Ser Phe Pro Glu Pro Val Asp Gly Arg 
    130                 135                 140                 

Asn Lys Glu Ile Gly Ala Leu Leu Gln Ala Ser Asp Ser Ala Ser Leu 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Val Asn His Pro Leu Phe Arg Gly Ile 
                165                 170                 175     

Cys Asp Leu Asp Tyr Tyr Lys Arg Ala Ile His Tyr Met Glu Glu Arg 
            180                 185                 190         

Val Asn Pro Gln Leu Tyr Cys Val Phe Ser Asn Asp Met Ala Trp Cys 
        195                 200                 205             

Glu Ser His Leu Arg Ala Leu Leu Pro Gly Lys Glu Val Val Tyr Val 
    210                 215                 220                 

Asp Trp Asn Lys Gly Ala Glu Ser Tyr Val Asp Met Arg Leu Met Ser 
225                 230                 235                 240 

Leu Cys Arg His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Asn Arg Asn Pro Gln Lys Val Val Val Ala Pro Glu Arg 
            260                 265                 270         
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Trp Met Asn Ser Pro Ile Glu Asp Pro Val Ser Asp Lys Trp Ile Lys 
        275                 280                 285             

Leu 
    

<210>  16
<211>  290
<212>  PRT
<213>  Butyrivibrio sp. AE2015

<400>  16

Met Ile Ile Ile Gln Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Ser Leu Lys Lys Arg Gly Lys Glu Val Lys Ile 
            20                  25                  30          

Asp Asp Lys Thr Gly Phe Val Asn Asp Lys Leu Arg Ile Pro Val Leu 
        35                  40                  45              

Ser Arg Trp Gly Val Glu Tyr Asp Arg Ala Thr Asp Glu Glu Ile Ile 
    50                  55                  60                  

Asn Leu Thr Asp Ser Lys Met Asp Leu Phe Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Leu Thr Gly Arg Lys Thr Phe Arg Ile Asp Glu Glu Ser Gly Lys Phe 
                85                  90                  95      

Asn Pro Glu Ile Leu Glu Lys Glu Asn Ala Tyr Leu Val Gly Tyr Trp 
            100                 105                 110         

Gln Cys Asp Lys Tyr Phe Asp Asp Lys Asp Val Val Arg Glu Ile Arg 
        115                 120                 125             

Glu Ala Phe Glu Lys Lys Pro Gln Glu Leu Met Thr Asp Ala Ser Ser 
    130                 135                 140                 

Trp Ser Thr Leu Gln Gln Ile Glu Cys Cys Glu Ser Val Ser Leu His 
145                 150                 155                 160 

Val Arg Arg Thr Asp Tyr Val Asp Glu Glu His Ile His Ile His Asn 
                165                 170                 175     

Ile Cys Thr Glu Lys Tyr Tyr Lys Asn Ala Ile Asp Arg Val Arg Lys 
            180                 185                 190         

Gln Tyr Pro Ser Ala Val Phe Phe Ile Phe Thr Asp Asp Lys Glu Trp 
        195                 200                 205             

Cys Arg Asp His Phe Lys Gly Pro Asn Phe Ile Val Val Glu Leu Glu 
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    210                 215                 220                 

Glu Gly Asp Gly Thr Asp Ile Ala Glu Met Thr Leu Met Ser Arg Cys 
225                 230                 235                 240 

Lys His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp 
                245                 250                 255     

Leu Asn Asp Ser Pro Glu Lys Ile Val Ile Ala Pro Gln Lys Trp Ile 
            260                 265                 270         

Asn Asn Arg Asp Met Asp Asp Ile Tyr Thr Glu Arg Met Thr Lys Ile 
        275                 280                 285             

Ala Leu 
    290 

<210>  17
<211>  282
<212>  PRT
<213>  Prevotella sp. CAG:891

<400>  17

Met Arg Leu Val Lys Met Ile Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Gln Met Arg Lys Arg Phe Ser Asn Val Arg Ile 
            20                  25                  30          

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

His Lys Val Phe Gly Leu Pro Arg Thr Glu Phe Cys Met Asn Gln Pro 
    50                  55                  60                  

Leu Lys Lys Val Leu Glu Phe Leu Phe Phe Arg Thr Ile Val Glu Arg 
65                  70                  75                  80  

Lys Gln His Gly Arg Met Glu Pro Tyr Thr Cys Gln Tyr Val Trp Pro 
                85                  90                  95      

Leu Val Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Tyr Phe Ser Glu 
            100                 105                 110         

Val Lys Asp Glu Val Arg Glu Cys Phe Thr Phe Asn Pro Ala Leu Ala 
        115                 120                 125             

Asn Arg Ser Ser Gln Gln Met Met Glu Gln Ile Gln Asn Asp Pro Gln 
    130                 135                 140                 

Ala Val Ser Ile His Ile Arg Arg Gly Asp Tyr Leu Asn Pro Lys His 
145                 150                 155                 160 
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Tyr Asp Thr Ile Gly Cys Ile Cys Gln Leu Pro Tyr Tyr Lys His Ala 
                165                 170                 175     

Val Ser Glu Ile Lys Lys Tyr Val Ser Asn Pro His Phe Tyr Val Phe 
            180                 185                 190         

Ser Glu Asp Leu Asp Trp Val Lys Ala Asn Leu Pro Leu Glu Asn Ala 
        195                 200                 205             

Gln Tyr Ile Asp Trp Asn Lys Gly Ala Asp Ser Trp Gln Asp Met Met 
    210                 215                 220                 

Leu Met Ser Cys Cys Lys His His Ile Ile Cys Asn Ser Thr Phe Ser 
225                 230                 235                 240 

Trp Trp Ala Ala Trp Leu Asn Pro Ser Val Glu Lys Thr Val Ile Met 
                245                 250                 255     

Pro Glu Gln Trp Thr Ser Arg Gln Asp Ser Val Asp Phe Val Ala Ser 
            260                 265                 270         

Cys Gly Arg Trp Val Arg Val Lys Thr Glu 
        275                 280         

<210>  18
<211>  281
<212>  PRT
<213>  Parabacteroides johnsonii

<400>  18

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

Tyr Ala Phe Tyr Leu Lys Met Lys His His Tyr Pro Asp Thr Asn Ile 
            20                  25                  30          

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

Asn Arg Ile Phe Asp Leu Ser Gln Thr Glu Phe Cys Ile Asn Arg Thr 
    50                  55                  60                  

Leu Lys Lys Ile Leu Glu Phe Leu Phe Phe Lys Lys Ile Tyr Glu Arg 
65                  70                  75                  80  

Arg Gln Asp Pro Ser Thr Leu Tyr Pro Tyr Glu Lys Arg Tyr Phe Trp 
                85                  90                  95      

Pro Leu Leu Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Phe 
            100                 105                 110         
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Asp Ile Lys Asp Asp Val Arg Lys Ala Phe Ser Phe Asn Leu Asn Ile 
        115                 120                 125             

Ala Asn Pro Glu Ser Leu Glu Leu Leu Lys Gln Ile Glu Val Asp Asp 
    130                 135                 140                 

Gln Ala Val Ser Ile His Ile Arg Arg Gly Asp Tyr Leu Leu Pro Arg 
145                 150                 155                 160 

His Trp Ala Asn Thr Gly Ser Val Cys Gln Leu Pro Tyr Tyr Lys Asn 
                165                 170                 175     

Ala Ile Ala Glu Met Glu Asn Arg Ile Thr Gly Pro Ser Tyr Tyr Val 
            180                 185                 190         

Phe Ser Asp Asp Ile Ser Trp Val Lys Glu Asn Ile Pro Leu Lys Lys 
        195                 200                 205             

Ala Val Tyr Val Thr Trp Asn Lys Gly Glu Asp Ser Trp Gln Asp Met 
    210                 215                 220                 

Met Leu Met Ser His Cys Arg His His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Arg Lys Glu Lys Ile Val Ile 
                245                 250                 255     

Ala Pro Cys Arg Trp Phe Gln His Lys Glu Thr Pro Asp Met Tyr Pro 
            260                 265                 270         

Lys Glu Trp Ile Lys Val Pro Ile Asn 
        275                 280     

<210>  19
<211>  290
<212>  PRT
<213>  Akkermansia muciniphila

<400>  19

Met Arg Leu Phe Gly Gly Leu Gly Asn Gln Leu Phe Gln Tyr Ala Phe 
1               5                   10                  15      

Leu Phe Ala Leu Ser Arg Gln Gly Gly Lys Ala Arg Leu Glu Thr Ser 
            20                  25                  30          

Ser Tyr Glu His Asp Asp Lys Arg Val Cys Glu Leu His His Phe Arg 
        35                  40                  45              

Val Ser Leu Pro Ile Glu Gly Gly Pro Pro Pro Trp Ala Phe Arg Lys 
    50                  55                  60                  
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Ser Arg Ile Pro Ala Cys Leu Arg Ser Leu Phe Ala Ala Pro Lys Tyr 
65                  70                  75                  80  

Pro His Phe Arg Glu Glu Lys Arg His Gly Phe Asp Pro Gly Leu Ala 
                85                  90                  95      

Ala Pro Pro Arg Arg His Thr Tyr Phe Lys Gly Tyr Phe Gln Thr Glu 
            100                 105                 110         

Gln Tyr Phe Leu His Cys Arg Glu Gln Leu Cys Arg Glu Phe Arg Leu 
        115                 120                 125             

Lys Thr Pro Leu Thr Pro Glu Asn Ala Arg Ile Leu Glu Asp Ile Arg 
    130                 135                 140                 

Ser Cys Cys Ser Ile Ser Leu His Ile Arg Arg Thr Asp Tyr Leu Ser 
145                 150                 155                 160 

Asn Pro Tyr Leu Ser Pro Pro Pro Leu Glu Tyr Tyr Leu Arg Ser Met 
                165                 170                 175     

Ala Glu Met Glu Gly Arg Leu Arg Ala Ala Gly Ala Pro Gln Glu Ser 
            180                 185                 190         

Leu Arg Tyr Phe Ile Phe Ser Asp Asp Ile Glu Trp Ala Arg Gln Asn 
        195                 200                 205             

Leu Arg Pro Ala Leu Pro His Val His Val Asp Ile Asn Asp Gly Gly 
    210                 215                 220                 

Thr Gly Tyr Phe Asp Leu Glu Leu Met Arg Asn Cys Arg His His Ile 
225                 230                 235                 240 

Ile Ala Asn Ser Thr Phe Ser Trp Trp Ala Ala Trp Leu Asn Glu His 
                245                 250                 255     

Ala Glu Lys Ile Val Ile Ala Pro Arg Ile Trp Phe Asn Arg Glu Glu 
            260                 265                 270         

Gly Asp Arg Tyr His Thr Asp Asp Ala Leu Ile Pro Gly Ser Trp Leu 
        275                 280                 285             

Arg Ile 
    290 

<210>  20
<211>  298
<212>  PRT
<213>  Salmonella enterica

<400>  20

Met Tyr Ser Cys Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr 
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1               5                   10                  15      

Ala Ala Ala Tyr Ile Leu Lys Gln Tyr Phe Gln Ser Thr Thr Leu Val 
            20                  25                  30          

Leu Asp Asp Ser Tyr Tyr Tyr Ser Gln Pro Lys Arg Asp Thr Val Arg 
        35                  40                  45              

Ser Leu Glu Leu Asn Gln Phe Asn Ile Ser Tyr Asp Arg Phe Ser Phe 
    50                  55                  60                  

Ala Asp Glu Lys Glu Lys Ile Lys Leu Leu Arg Lys Phe Lys Arg Asn 
65                  70                  75                  80  

Pro Phe Pro Lys Gln Ile Ser Glu Ile Leu Ser Ile Ala Leu Phe Gly 
                85                  90                  95      

Lys Tyr Ala Leu Ser Asp Arg Ala Phe Tyr Thr Phe Glu Thr Ile Lys 
            100                 105                 110         

Asn Ile Asp Lys Ala Cys Leu Phe Ser Phe Tyr Gln Asp Ala Asp Leu 
        115                 120                 125             

Leu Asn Lys Tyr Lys Gln Leu Ile Leu Pro Leu Phe Glu Leu Arg Asp 
    130                 135                 140                 

Asp Leu Leu Asp Ile Cys Lys Asn Leu Glu Leu Tyr Ser Leu Ile Gln 
145                 150                 155                 160 

Arg Ser Asn Asn Thr Thr Ala Leu His Ile Arg Arg Gly Asp Tyr Val 
                165                 170                 175     

Thr Asn Gln His Ala Ala Lys Tyr His Gly Val Leu Asp Ile Ser Tyr 
            180                 185                 190         

Tyr Asn His Ala Met Glu Tyr Val Glu Arg Glu Arg Gly Lys Gln Asn 
        195                 200                 205             

Phe Ile Ile Phe Ser Asp Asp Val Arg Trp Ala Gln Lys Ala Phe Leu 
    210                 215                 220                 

Glu Asn Asp Asn Cys Tyr Val Ile Asn Asn Ser Asp Tyr Asp Phe Ser 
225                 230                 235                 240 

Ala Ile Asp Met Tyr Leu Met Ser Leu Cys Lys Asn Asn Ile Ile Ala 
                245                 250                 255     

Asn Ser Thr Tyr Ser Trp Trp Gly Ala Trp Leu Asn Lys Tyr Glu Asp 
            260                 265                 270         

Lys Leu Val Ile Ser Pro Lys Gln Trp Phe Leu Gly Asn Asn Glu Thr 
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        275                 280                 285             

Ser Leu Arg Asn Ala Ser Trp Ile Thr Leu 
    290                 295             

<210>  21
<211>  281
<212>  PRT
<213>  Bacteroides sp. CAG:633

<400>  21

Met Arg Leu Ile Lys Met Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Arg Met Lys Lys Arg Tyr Pro Lys Val Arg Ile 
            20                  25                  30          

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

His Arg Val Phe Asn Leu Pro His Thr Glu Phe Cys Ile Asn Gln Pro 
    50                  55                  60                  

Leu Lys Lys Val Ile Glu Phe Leu Phe Phe Lys Lys Ile Tyr Glu Arg 
65                  70                  75                  80  

Lys Gln Asp Pro Asn Ser Leu Arg Ala Phe Glu Lys Lys Tyr Leu Trp 
                85                  90                  95      

Pro Leu Leu Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Ala 
            100                 105                 110         

Asp Ile Lys Asp Glu Val Arg Lys Ala Phe Thr Phe Asp Ser Ser Lys 
        115                 120                 125             

Val Asn Ala Arg Ser Ala Glu Leu Leu Arg Arg Leu Asp Ala Asp Ala 
    130                 135                 140                 

Asn Ala Val Ser Leu His Ile Arg Arg Gly Asp Tyr Leu Gln Pro Gln 
145                 150                 155                 160 

His Trp Ala Thr Thr Gly Ser Val Cys Gln Leu Pro Tyr Tyr Gln Asn 
                165                 170                 175     

Ala Ile Ala Glu Met Asn Arg Arg Val Ala Ala Pro Ser Tyr Tyr Val 
            180                 185                 190         

Phe Ser Asp Asp Ile Ala Trp Val Lys Glu Asn Ile Pro Leu Gln Asn 
        195                 200                 205             

Ala Val Tyr Ile Asp Trp Asn Lys Gly Glu Glu Ser Trp Gln Asp Met 
    210                 215                 220                 
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Met Leu Met Ser His Cys Arg His His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asp Pro His Glu Asp Lys Ile Val Ile 
                245                 250                 255     

Val Pro Asn Arg Trp Phe Gln His Cys Glu Thr Pro Asn Ile Tyr Pro 
            260                 265                 270         

Ala Gly Trp Val Lys Val Ala Ile Asn 
        275                 280     

<210>  22
<211>  318
<212>  PRT
<213>  Clostridium sp. CAG:306

<400>  22

Met Glu Lys Ile Lys Ile Val Lys Leu Gln Gly Gly Met Gly Asn Gln 
1               5                   10                  15      

Met Phe Gln Tyr Ala Phe Gly Lys Gly Leu Glu Ser Lys Phe Gly Cys 
            20                  25                  30          

Lys Val Leu Phe Asp Lys Ile Asn Tyr Asp Glu Leu Gln Lys Thr Ile 
        35                  40                  45              

Ile Asn Asn Thr Gly Lys Asn Ala Glu Gly Ile Cys Val Arg Lys Tyr 
    50                  55                  60                  

Glu Leu Gly Ile Phe Asn Leu Asn Ile Asp Phe Ala Thr Ala Glu Gln 
65                  70                  75                  80  

Ile Gln Glu Cys Ile Gly Glu Lys Leu Asn Lys Ala Cys Tyr Leu Pro 
                85                  90                  95      

Gly Phe Ile Arg Lys Ile Phe Asn Leu Ser Lys Asn Lys Thr Val Ser 
            100                 105                 110         

Asn Arg Ile Phe Glu Lys Lys Tyr Gly Glu Tyr Asp Glu Glu Ile Leu 
        115                 120                 125             

Lys Asp Tyr Ser Leu Ala Tyr Tyr Asp Gly Tyr Phe Gln Asn Pro Lys 
    130                 135                 140                 

Tyr Phe Glu Asp Ile Ser Asp Lys Ile Lys Lys Glu Phe Thr Leu Pro 
145                 150                 155                 160 

Glu Ile Lys Asn His Asp Ile Tyr Asn Lys Lys Leu Leu Glu Lys Ile 
                165                 170                 175     
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Thr Gln Phe Glu Asn Ser Val Phe Ile His Val Arg Arg Asp Asp Tyr 
            180                 185                 190         

Leu Asn Ile Asn Cys Glu Ile Asp Leu Asp Tyr Tyr Gln Lys Ala Val 
        195                 200                 205             

Lys Tyr Ile Leu Lys His Ile Glu Asn Pro Lys Phe Phe Val Phe Cys 
    210                 215                 220                 

Ala Glu Asp Pro Asp Tyr Ile Lys Asn His Phe Asp Ile Gly Tyr Asp 
225                 230                 235                 240 

Phe Glu Leu Val Gly Glu Asn Asn Lys Thr Gln Asp Thr Tyr Tyr Glu 
                245                 250                 255     

Asn Met Arg Leu Met Met Ala Cys Lys His Ala Ile Ile Ala Asn Ser 
            260                 265                 270         

Ser Tyr Ser Trp Trp Ala Ala Trp Leu Ser Asp Tyr Asp Asn Lys Ile 
        275                 280                 285             

Val Ile Ala Pro Thr Pro Trp Leu Pro Gly Ile Ser Asn Glu Ile Ile 
    290                 295                 300                 

Cys Lys Asn Trp Ile Gln Ile Lys Arg Gly Ile Ser Asn Glu 
305                 310                 315             

<210>  23
<211>  288
<212>  PRT
<213>  Prevotella sp. oral taxon 306

<400>  23

Met Lys Ile Val Lys Ile Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Ser Leu Gln Glu Ser Phe Pro Lys Glu Arg Val 
            20                  25                  30          

Ala Leu Asp Leu Ser Cys Phe Asn Gly Tyr His Leu His Asn Gly Phe 
        35                  40                  45              

Glu Leu Glu Arg Ile Phe Ser Leu Thr Ala Gln Lys Ala Ser Ala Ala 
    50                  55                  60                  

Thr Ile Met Arg Ile Ala Tyr Tyr Tyr Pro Asn Tyr Leu Leu Trp Arg 
65                  70                  75                  80  

Ile Gly Lys Arg Leu Leu Pro Arg Arg Lys Thr Met Cys Leu Glu Ser 
                85                  90                  95      
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Ser Thr Phe Arg Tyr Asp Glu Ser Val Leu Thr Arg Glu Gly Asn Arg 
            100                 105                 110         

Tyr Phe Asp Gly Tyr Trp Gln Asp Glu Arg Tyr Phe Val Ala Cys Arg 
        115                 120                 125             

Glu Lys Val Leu Lys Ala Phe Thr Phe Pro Ala Phe Lys Arg Thr Glu 
    130                 135                 140                 

Asn Leu Ser Leu Leu Arg Lys Leu Asp Lys Asn Ser Val Ala Ile His 
145                 150                 155                 160 

Val Arg Arg Gly Asp Tyr Ile Gly Asn Gln Leu Tyr Gln Gly Ile Cys 
                165                 170                 175     

Asp Leu Asp Tyr Tyr Arg Ala Ala Ile Asp Lys Ile Ser Thr Tyr Val 
            180                 185                 190         

Thr Pro Ser Val Phe Cys Ile Phe Ser Asn Asp Ile Ala Trp Cys Gln 
        195                 200                 205             

Thr His Leu Gln Pro Tyr Leu Lys Ala Pro Val Val Tyr Val Thr Trp 
    210                 215                 220                 

Asn Thr Gly Thr Glu Ser Tyr Arg Asp Met Gln Leu Met Ser Cys Cys 
225                 230                 235                 240 

Ala His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp 
                245                 250                 255     

Leu Asn Gln Asn Asn Glu Lys Val Val Ile Ala Pro Lys Arg Trp Leu 
            260                 265                 270         

Asn Met Asp Asp Cys Gln Phe Pro Leu Pro Ala Ser Trp Val Lys Ile 
        275                 280                 285             

<210>  24
<211>  268
<212>  PRT
<213>  Brachyspira sp. CAG:484

<400>  24

Met Gln Leu Val Lys Leu Met Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ala Lys Ala Leu Gly Asp Lys Asn Ile Leu Phe Tyr Gly 
            20                  25                  30          

Asp Tyr Lys Lys His Ser Leu Arg Lys Val Glu Leu Asn Arg Phe Lys 
        35                  40                  45              

Cys Lys Ala Val Tyr Ile Pro Arg Glu Leu Phe Lys Tyr Leu Lys Phe 
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    50                  55                  60                  

Val Phe Thr Lys Phe Asp Lys Ile Glu Tyr Met Arg Ser Gly Ile Tyr 
65                  70                  75                  80  

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

Trp Gln Thr Glu Lys Tyr Phe Lys Gln Ile Arg Pro Arg Leu Leu Lys 
            100                 105                 110         

Asp Phe Thr Pro Arg Lys Lys Leu Asp Arg Glu Asn Ala Gly Ile Ile 
        115                 120                 125             

Ser Lys Met Gln Gln Ile Asn Ser Val Ser Val His Ile Arg Arg Thr 
    130                 135                 140                 

Asp Tyr Val Asp Glu Ser His Ile Tyr Gly Asp Thr Asn Leu Asp Tyr 
145                 150                 155                 160 

Tyr Lys Arg Ala Ile Glu Tyr Ile Ser Ser Lys Ile Glu Asn Pro Glu 
                165                 170                 175     

Phe Phe Phe Phe Ser Asp Asp Met Ala Tyr Val Lys Glu Lys Phe Ala 
            180                 185                 190         

Gly Leu Lys Phe Pro His Ser Phe Ile Asp Ile Asn Ser Gly Asn Asn 
        195                 200                 205             

Ser Tyr Lys Asp Leu Ile Leu Met Lys Asn Cys Lys His Asn Ile Ile 
    210                 215                 220                 

Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn Glu Asn Glu 
225                 230                 235                 240 

Glu Lys Ile Val Ile Ala Pro Ala Lys Trp Phe Val Thr Gly Glu Asn 
                245                 250                 255     

Asp Lys Asp Ile Val Pro Asp Glu Trp Ile Lys Leu 
            260                 265             

<210>  25
<211>  292
<212>  PRT
<213>  Thalassospira profundimaris

<400>  25

Met Val Ile Val Lys Leu Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Thr Gly Arg Ala Val Ala Ser Arg Leu Asp Val Glu Leu Leu 
            20                  25                  30          
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Leu Asp Val Ser Ala Phe Ala His Tyr Asp Leu Arg Arg Tyr Glu Leu 
        35                  40                  45              

Asp Asp Trp Asn Ile Thr Ala Arg Leu Ala Thr Ser Glu Glu Leu Ala 
    50                  55                  60                  

Arg Ser Gly Val Thr Ala Ala Pro Pro Ser Phe Phe Asp Arg Ile Ala 
65                  70                  75                  80  

Arg Phe Leu Arg Ile Asp Leu Pro Val Asn Cys Phe Arg Glu Ala Ser 
                85                  90                  95      

Phe Thr Tyr Asp Pro Arg Ile Leu Glu Val Ser Ser Pro Val Tyr Leu 
            100                 105                 110         

Asp Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Leu Asp Ile Glu Lys Lys 
        115                 120                 125             

Leu Arg Gln Glu Phe Gln Leu Lys Ala Ser Ile Asp Ala Asn Asn His 
    130                 135                 140                 

Ser Phe Lys Lys Lys Ile Asp Gly Leu Gly Lys Gln Ala Val Ser Leu 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Val Thr Asn Pro Gln Thr Ala Ser Tyr 
                165                 170                 175     

His Gly Val Cys Ser Leu Asp Tyr Tyr Arg Ala Ala Val Asp Tyr Ile 
            180                 185                 190         

Ala Glu His Val Ser Asp Pro Cys Phe Phe Val Phe Ser Asp Asp Leu 
        195                 200                 205             

Glu Trp Val Gln Thr Asn Leu Asn Ile Lys Gln Pro Ile Val Leu Val 
    210                 215                 220                 

Asp Ala Asn Gly Pro Asp Asn Gly Ala Ala Asp Met Ala Leu Met Met 
225                 230                 235                 240 

Ala Cys Arg His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ser Trp Leu Asn Pro Leu Asn Asp Lys Ile Ile Val Ala Pro Lys Lys 
            260                 265                 270         

Trp Phe Gly Arg Ala Asn His Asp Thr Thr Asp Leu Val Pro Asp Ser 
        275                 280                 285             

Trp Val Arg Leu 
    290         
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<210>  26
<211>  308
<212>  PRT
<213>  Acetobacter sp. CAG:267

<400>  26

Met Ala Val Ser Pro Gln Glu Ser Lys Tyr Ser Ala His Val Ser Pro 
1               5                   10                  15      

Asp Lys Pro Leu Arg Ile Val Arg Leu Gly Gly Gly Leu Gly Asn Gln 
            20                  25                  30          

Met Phe Gln Tyr Ala Phe Gly Leu Ala Ala Gly Asp Val Leu Trp Asp 
        35                  40                  45              

Asn Thr Ser Phe Leu Thr Asn His Tyr Arg Ser Phe Asp Leu Gly Leu 
    50                  55                  60                  

Tyr Asn Ile Ser Gly Asp Phe Ala Ser Asn Glu Gln Ile Lys Lys Cys 
65                  70                  75                  80  

Lys Asn Glu Ile Arg Phe Lys Asn Ile Leu Pro Arg Ser Ile Arg Lys 
                85                  90                  95      

Lys Phe Asn Leu Gly Lys Phe Ile Tyr Leu Lys Thr Asn Arg Val Cys 
            100                 105                 110         

Glu Arg Gln Ile Asn Arg Tyr Glu Pro Glu Leu Leu Ser Lys Asp Gly 
        115                 120                 125             

Asp Val Tyr Tyr Asp Gly Val Phe Gln Thr Glu Lys Tyr Phe Lys Pro 
    130                 135                 140                 

Leu Arg Glu Arg Leu Leu His Asp Phe Thr Leu Thr Lys Pro Leu Asp 
145                 150                 155                 160 

Ala Ala Asn Leu Asp Met Leu Ala Lys Ile Arg Ala Ala Asp Ala Val 
                165                 170                 175     

Ala Val His Ile Arg Arg Gly Asp Tyr Leu Asn Pro Arg Ser Pro Phe 
            180                 185                 190         

Thr Tyr Leu Asp Lys Asp Tyr Phe Leu Asn Ala Met Asp Tyr Ile Gly 
        195                 200                 205             

Lys Arg Val Asp Lys Pro His Phe Phe Ile Phe Ser Ser Asp Thr Asp 
    210                 215                 220                 

Trp Val Arg Thr Asn Ile Gln Thr Ala Tyr Pro Gln Thr Ile Val Glu 
225                 230                 235                 240 
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Ile Asn Asp Glu Lys His Gly Tyr Phe Asp Leu Glu Leu Met Arg Asn 
                245                 250                 255     

Cys Arg His Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala 
            260                 265                 270         

Trp Leu Asn Thr Asn Pro Asp Lys Ile Val Val Ala Pro Lys Gln Trp 
        275                 280                 285             

Phe Arg Pro Asp Ala Ala Glu Tyr Ser Gly Asp Ile Val Pro Asn Asp 
    290                 295                 300                 

Trp Ile Lys Leu 
305             

<210>  27
<211>  291
<212>  PRT
<213>  Dysgonomonas mossii

<400>  27

Met Val Thr Val Leu Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Lys Ser Leu Ala Ile Arg Leu Asn Thr Ala Leu Ser 
            20                  25                  30          

Val Asp Leu Tyr Thr Phe Ser Lys Lys Thr Gln Ala Thr Val Arg Pro 
        35                  40                  45              

Tyr Glu Leu Gly Ile Phe Asn Ile Glu Asp Val Val Glu Thr Ser Ser 
    50                  55                  60                  

Leu Lys Ala Lys Ala Val Ile Lys Ala Arg Pro Phe Ile Gln Arg His 
65                  70                  75                  80  

Arg Ser Phe Phe Gln Arg Phe Gly Val Phe Thr Asp Thr Tyr Ala Ile 
                85                  90                  95      

Leu Tyr Gln Pro Thr Phe Glu Ala Leu Thr Gly Gly Val Ile Met Ser 
            100                 105                 110         

Gly Tyr Phe Gln Asn Glu Ser Tyr Phe Lys Asn Ile Ser Glu Leu Leu 
        115                 120                 125             

Arg Lys Asp Phe Ser Phe Lys Tyr Pro Leu Ile Gly Glu Asn Lys Asp 
    130                 135                 140                 

Val Ala Gly Gln Ile Ser Glu Asn Gln Ser Val Ala Val His Ile Arg 
145                 150                 155                 160 
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Arg Gly Asp Tyr Leu Asn Lys Asn Ser Gln Ser Asn Phe Ala Ile Leu 
                165                 170                 175     

Glu Lys Asp Tyr Tyr Glu Lys Ala Ile Asn Tyr Ile Ser Ala His Val 
            180                 185                 190         

Lys Asn Pro Glu Phe Tyr Val Phe Ser Glu Asp Phe Asp Trp Ile Lys 
        195                 200                 205             

Asp Asn Leu Asn Phe Lys Glu Phe Pro Val Thr Phe Ile Asp Trp Asn 
    210                 215                 220                 

Lys Gly Lys Asp Ser Tyr Ile Asp Met Gln Leu Met Ser Leu Cys Lys 
225                 230                 235                 240 

His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ser Ala Trp Leu 
                245                 250                 255     

Asn Asn Ser Glu Glu Arg Lys Ile Val Ala Pro Glu Arg Trp Phe Val 
            260                 265                 270         

Asp Glu Gln Lys Asn Glu Leu Leu Asp Cys Phe Tyr Pro Gln Gly Trp 
        275                 280                 285             

Ile Lys Ile 
    290     

<210>  28
<211>  287
<212>  PRT
<213>  Clostridium sp. KLE 1755

<400>  28

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

Tyr Ala Leu Gly Gln Lys Phe Ile Ser Met Gly Lys Glu Val Lys Tyr 
            20                  25                  30          

Asp Leu Ser Phe Tyr Asn Asp Arg Val Gln Thr Leu Arg Gln Phe Glu 
        35                  40                  45              

Leu Asp Ile Phe Asp Leu Asp Cys Pro Val Ala Ser Asn Ser Glu Leu 
    50                  55                  60                  

Ser Arg Phe Gly Lys Gly Asn Ser Leu Lys Ser Arg Leu Lys Gln Lys 
65                  70                  75                  80  

Leu Gly Trp Asp Lys Glu Lys Ile Tyr Glu Glu Asn Leu Asp Leu Gly 
                85                  90                  95      

Tyr Gln Pro Arg Ile Phe Glu Leu Asp Asp Ile Tyr Leu Ser Gly Tyr 

Page 33



37847-517 sequence listing_st25
            100                 105                 110         

Trp Gln Ser Glu Leu Tyr Phe Lys Asp Ile Arg Glu Gln Ile Leu Arg 
        115                 120                 125             

Leu Tyr Thr Phe Pro Ile Gln Leu Asp Tyr Met Asn Gly Val Phe Leu 
    130                 135                 140                 

Arg Lys Ile Glu Asn Ser Asn Ser Val Ser Ile His Ile Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Leu Asn Glu Asn Asn Leu Lys Ile Tyr Gly Asn Ile Cys Thr 
                165                 170                 175     

Leu Asn Tyr Tyr Asn Lys Ala Leu Gln Ile Ile Ala Lys Lys Ile Thr 
            180                 185                 190         

Asn Pro Ile Ile Phe Val Phe Thr Asn Asp Ile Glu Trp Val Arg Lys 
        195                 200                 205             

Glu Leu Glu Ile Pro Asn Met Val Ile Val Asp Cys Asn Ser Gly Lys 
    210                 215                 220                 

Leu Ser Tyr Trp Asp Met Tyr Leu Met Ser Lys Cys Lys Ala Asn Ile 
225                 230                 235                 240 

Val Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Lys Asn 
                245                 250                 255     

Glu Asn Arg Ile Ile Ile Ser Pro Lys Arg Trp Leu Asn Asn His Glu 
            260                 265                 270         

Gln Thr Ser Thr Leu Cys Asp Asn Trp Ile Arg Cys Gly Asp Asp 
        275                 280                 285         

<210>  29
<211>  301
<212>  PRT
<213>  Gillisia limnaea

<400>  29

Met Phe Ile Ser Lys Asn Thr Val Ile Ile Lys Leu Val Gly Gly Leu 
1               5                   10                  15      

Gly Asn Gln Met Phe Gln Phe Ala Ile Ala Lys Ile Ile Ala Glu Lys 
            20                  25                  30          

Glu Lys Ser Glu Val Leu Val Asp Ile Thr Phe Tyr Thr Glu Leu Thr 
        35                  40                  45              

Glu Asn Thr Lys Lys Phe Pro Arg His Phe Ser Leu Gly Ile Phe Asn 
    50                  55                  60                  
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Ser Ser Phe Ala Ile Ala Ser Lys Lys Glu Ile Asp Tyr Phe Thr Lys 
65                  70                  75                  80  

Leu Ser Asn Phe Asn Lys Phe Lys Lys Lys Leu Gly Leu Asn Tyr Pro 
                85                  90                  95      

Thr Ile Phe His Glu Ser Ser Phe Asn Phe Lys Ala Gln Val Leu Glu 
            100                 105                 110         

Leu Lys Ala Pro Ile Tyr Leu Asn Gly Tyr Phe Gln Ser Phe Arg Tyr 
        115                 120                 125             

Phe Leu Gly Lys Glu Tyr Val Ile Arg Lys Ile Phe Lys Phe Pro Asp 
    130                 135                 140                 

Glu Ala Leu Asp Lys Asp Asn Asp Asn Ile Lys Arg Lys Ile Ile Gly 
145                 150                 155                 160 

Lys Thr Ser Val Ser Leu His Ile Arg Arg Gly Asp Tyr Val Asn Asn 
                165                 170                 175     

Lys Lys Thr Gln Gln Phe His Gly Asn Cys Thr Ile Asp Tyr Tyr Gln 
            180                 185                 190         

Ser Ala Ile Ala Tyr Leu Ser Ser Lys Leu Thr Asp Phe Asn Leu Ile 
        195                 200                 205             

Phe Phe Ser Asp Asp Ile His Trp Val Arg Gln Gln Phe Lys Asn Ile 
    210                 215                 220                 

Ser Asn Gln Lys Ile Tyr Val Ser Gly Asn Leu Asn His Asn Ser Trp 
225                 230                 235                 240 

Lys Asp Met Tyr Leu Met Ser Leu Cys Asp His Asn Ile Ile Ala Asn 
                245                 250                 255     

Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Lys Asn Pro Glu Lys 
            260                 265                 270         

Ile Ile Ile Ala Pro Lys Arg Trp Phe Ala Asp Thr Glu Gln Asp Lys 
        275                 280                 285             

Asn Ser Ile Asp Leu Ile Pro Ser Glu Trp Tyr Arg Ile 
    290                 295                 300     

<210>  30
<211>  288
<212>  PRT
<213>  Methylotenera mobilis

<400>  30
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Met Leu Val Ser Arg Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Ala Ala Arg Ala Ala Ser Leu Arg Ile Ser Val Gln Leu Lys 
            20                  25                  30          

Leu Asp Leu Ser Gly Phe Glu Thr Tyr Asp Leu His Ala Tyr Gly Leu 
        35                  40                  45              

Asn Asn Phe Asn Ile Val Glu Asp Val Ala Lys Lys Asp Asp Tyr Phe 
    50                  55                  60                  

Ile Gly Ala Pro Glu Ser Leu Leu Lys Lys Ile Lys Lys Tyr Leu Arg 
65                  70                  75                  80  

Gly Leu Ile Gln Leu Glu Ser Phe Arg Glu Ser Asp Leu Ser Phe Asp 
                85                  90                  95      

Ser Lys Val Leu Glu Leu Asn Asp Asn Thr Tyr Leu Asp Gly Tyr Trp 
            100                 105                 110         

Gln Cys Glu Arg Tyr Phe Ile Asp Phe Asp Lys Gln Ile Arg Gln Asp 
        115                 120                 125             

Phe Ser Phe Lys Phe Ala Pro Asp Ala Leu Asn Gln Arg Tyr Leu Glu 
    130                 135                 140                 

Leu Ile Asp Ser Val Asn Ala Val Ser Val His Ile Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Val Ser Asn Ser Thr Thr Asn Glu Ile His Gly Val Cys Asp Leu 
                165                 170                 175     

Asp Tyr Tyr Gln Arg Ala Ala Glu Phe Met Arg Ala Arg Ile Gly Pro 
            180                 185                 190         

Glu Asn Leu His Phe Phe Val Phe Ser Asp Asp Thr Asp Trp Val Lys 
        195                 200                 205             

Glu Asn Ile Ser Phe Gly Ser Asp Thr Thr Phe Ile Ser His Asn Asp 
    210                 215                 220                 

Ala Ala Lys Asn Tyr Glu Asp Met Arg Leu Met Ser Ala Cys Lys His 
225                 230                 235                 240 

His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn 
                245                 250                 255     

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

<210>  31
<211>  287
<212>  PRT
<213>  Runella slithyformis

<400>  31

Met Ile Ile Val Lys Leu Ser Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Gly Arg His Leu Ala Thr Val Asn Gln Lys Glu Leu Lys 
            20                  25                  30          

Leu Asp Thr Ser Ala Leu Thr Lys Thr Ser Asp Trp Thr Asn Arg Ser 
        35                  40                  45              

Tyr Ala Leu Asp Ala Phe Asn Ile Arg Ala Gln Glu Ala Thr Pro Glu 
    50                  55                  60                  

Glu Ile Lys Ala Leu Ala Gly Lys Pro Asn Arg Leu Leu Gln Arg Val 
65                  70                  75                  80  

Gly Arg Lys Val Gly Ile Thr Pro Ile Gln Tyr Phe Gln Glu Pro His 
                85                  90                  95      

Phe His Phe Tyr Ser Ser Ala Leu Ser Ile Lys Ser Ser His Tyr Leu 
            100                 105                 110         

Glu Gly Tyr Trp Gln Ser Glu Lys Tyr Phe Glu Ala Ile Thr Pro Ile 
        115                 120                 125             

Leu Arg Glu Glu Phe Ala Phe Thr Ile Ser Pro Ser Thr His Ala Gln 
    130                 135                 140                 

Thr Ile Lys Glu Lys Ile Ser Asn Gly Thr Ser Val Ser Ile His Leu 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Val Lys Thr Ser Lys Ala Asn Arg Tyr Leu Arg 
                165                 170                 175     

Pro Leu Thr Met Asp Tyr Tyr Gln Lys Ala Ile Asp Tyr Ile Asn Gln 
            180                 185                 190         

Arg Val Lys Asn Pro Asn Phe Phe Leu Phe Ser Asp Asp Ile Lys Trp 
        195                 200                 205             

Ala Lys Ser Gln Val Thr Phe Pro Pro Thr Thr His Phe Ser Thr Gly 
    210                 215                 220                 
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Thr Ser Ala His Glu Asp Leu Trp Leu Met Thr His Cys Arg His His 
225                 230                 235                 240 

Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn Gln 
                245                 250                 255     

Gln Pro Asp Lys Ile Val Ile Ala Pro Gln Lys Trp Phe Ser Thr Glu 
            260                 265                 270         

Arg Phe Asp Thr Lys Asp Leu Leu Pro Glu Pro Trp Ile Gln Leu 
        275                 280                 285         

<210>  32
<211>  288
<212>  PRT
<213>  Pseudoalteromonas haloplanktis

<400>  32

Met Ile Lys Val Lys Ala Ile Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Thr Ala Arg Ala Ile Ala Glu Lys Arg Gly Asp Gly Val Val 
            20                  25                  30          

Val Asp Met Ser Asp Phe Ser Ser Tyr Lys Thr His Pro Phe Cys Leu 
        35                  40                  45              

Asn Lys Phe Arg Cys Lys Ala Thr Tyr Glu Ser Lys Pro Lys Leu Ile 
    50                  55                  60                  

Asn Lys Leu Leu Ser Asn Glu Lys Ile Arg Asn Leu Leu Gln Lys Leu 
65                  70                  75                  80  

Gly Phe Ile Lys Lys Tyr Tyr Phe Glu Thr Gln Leu Pro Phe Asn Glu 
                85                  90                  95      

Asp Val Leu Leu Asn Asn Ser Ile Asn Tyr Leu Thr Gly Tyr Phe Gln 
            100                 105                 110         

Ser Glu Lys Tyr Phe Leu Ser Ile Arg Glu Cys Leu Leu Asp Glu Leu 
        115                 120                 125             

Thr Leu Ile Glu Asp Leu Asn Ile Ala Glu Thr Ala Val Ser Lys Ala 
    130                 135                 140                 

Ile Lys Asn Ala Lys Asn Ser Ile Ser Ile His Ile Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Val Ser Asn Glu Gly Ala Asn Lys Thr His Gly Val Cys Asp Ser 
                165                 170                 175     

Asp Tyr Phe Lys Lys Ala Leu Asn Tyr Phe Ser Glu Arg Lys Leu Leu 
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            180                 185                 190         

Asp Glu His Thr Glu Leu Phe Ile Phe Ser Asp Asp Ile Glu Trp Cys 
        195                 200                 205             

Arg Asn Asn Leu Ser Phe Asp Tyr Lys Met Asn Phe Val Asp Gly Ser 
    210                 215                 220                 

Ser Glu Arg Pro Glu Val Asp Met Val Leu Met Ser Gln Cys Lys His 
225                 230                 235                 240 

Gln Val Ile Ser Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

Lys Asn Asp Glu Lys Val Val Val Ala Pro Lys Glu Trp Phe Lys Ser 
            260                 265                 270         

Thr Asp Leu Asp Ser Thr Asp Ile Val Pro Asn Gln Trp Ile Lys Leu 
        275                 280                 285             

<210>  33
<211>  277
<212>  PRT
<213>  Unknown

<220>
<223>  uncultured bacterium

<400>  33

Met Leu Thr Leu Lys Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ser His Asn Leu Ala Lys Asn Lys Lys Thr Lys Ile Asn 
            20                  25                  30          

Phe Asp Leu Ser Phe Phe Ser Asp Ile Glu Val Arg Asp Ile Lys Arg 
        35                  40                  45              

Asp Tyr Leu Leu Asp Lys Phe Asn Ile Ser Ala Asp Ile Ser Phe Asp 
    50                  55                  60                  

Gln Lys Asn Ser Ile Ser Gly Phe Arg Lys Phe Leu Val Lys Val Ile 
65                  70                  75                  80  

Ser Lys Phe Phe Gly Glu Val Phe Tyr Tyr Arg Leu Lys Phe Leu Ser 
                85                  90                  95      

Ser Lys Tyr Leu Asp Gly Tyr Phe Gln Ser Glu Lys Tyr Phe Lys Asn 
            100                 105                 110         

Val Glu Glu Asp Ile Arg Lys Asp Phe Thr Leu Lys Asp Glu Met Gly 
        115                 120                 125             
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Val Glu Ala Lys Lys Ile Glu Gln Gln Ile Val Asn Ser Lys Asn Ser 
    130                 135                 140                 

Val Ser Leu His Ile Arg Arg Gly Asp Tyr Val Asp Asp Leu Lys Thr 
145                 150                 155                 160 

Asn Ile Tyr His Gly Val Cys Asn Leu Asp Tyr Tyr Lys Arg Ser Ile 
                165                 170                 175     

Lys Tyr Leu Lys Glu Asn Phe Gly Glu Ile Asn Ile Phe Val Phe Ser 
            180                 185                 190         

Asp Asp Ile Ala Trp Val Lys Glu Asn Leu Ala Phe Glu Asn Leu Gln 
        195                 200                 205             

Phe Val Ser Arg Pro Asp Ile Lys Asp Tyr Glu Glu Leu Met Leu Met 
    210                 215                 220                 

Ser Lys Cys Glu His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp 
225                 230                 235                 240 

Gly Ala Trp Leu Asn Glu Asn Lys Asn Lys Ile Ile Ile Ala Pro Lys 
                245                 250                 255     

Glu Trp Phe Gln Lys Phe Asn Ile Asn Glu Lys His Ile Val Pro Lys 
            260                 265                 270         

Ser Trp Ile Arg Leu 
        275         

<210>  34
<211>  289
<212>  PRT
<213>  Clostridium sp. KLE 1755

<400>  34

Met Val Ile Val Gln Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Ser Leu Lys Ala Lys Gly Lys Val Val Lys Ile 
            20                  25                  30          

Asp Asp Ile Thr Cys Tyr Glu Gly Pro Gly Thr Arg Pro Lys Gln Leu 
        35                  40                  45              

Asp Val Phe Gly Val Ser Tyr Glu Arg Ala Thr Lys Gln Glu Leu Thr 
    50                  55                  60                  

Glu Met Thr Asp Ser Ser Leu Asp Pro Val Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  
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Leu Thr Gly Arg Lys Thr Lys Ala Tyr Arg Glu Lys Asp Ile Asn Phe 
                85                  90                  95      

Asp Pro Gln Val Met Glu Arg Asp Pro Ala Leu Leu Glu Gly Cys Phe 
            100                 105                 110         

Gln Ser Glu Lys Tyr Phe Gln Asp Cys Arg Glu Gln Val Arg Glu Ala 
        115                 120                 125             

Tyr Arg Phe Arg Gly Ile Glu Ser Gly Ala Tyr Pro Leu Pro Glu Ala 
    130                 135                 140                 

Tyr Arg Arg Leu Glu Lys Glu Ile Ala Asp Cys Lys Ser Val Ser Val 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Leu Glu Glu Ser His Gly Gly Leu Tyr 
                165                 170                 175     

Thr Gly Ile Cys Thr Glu Gln Tyr Tyr Gln Glu Ala Phe Ala Arg Met 
            180                 185                 190         

Glu Lys Glu Val Pro Gly Ala Lys Phe Phe Leu Phe Ser Asn Asp Pro 
        195                 200                 205             

Asp Trp Thr Arg Glu His Phe Lys Gly Glu Asn Arg Ile Leu Val Glu 
    210                 215                 220                 

Gly Ser Thr Glu Asp Thr Gly Tyr Leu Asp Leu Tyr Leu Met Ser Lys 
225                 230                 235                 240 

Cys Lys His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Asn Asp Asn Pro Glu Lys Lys Val Thr Ala Pro Ala Arg Trp 
            260                 265                 270         

Leu Asn Gly Arg Glu Cys Arg Asp Ile Tyr Thr Glu Arg Met Ile Arg 
        275                 280                 285             

Ile 
    

<210>  35
<211>  281
<212>  PRT
<213>  Francisella philomiragia

<400>  35

Met Lys Ile Ile Lys Ile Gln Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Lys Ser Leu Lys Asn Asn Cys Ile Asp Cys Tyr Val 
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            20                  25                  30          

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

Asn Arg Ile Phe Lys Asn Ile Asp Leu Ser Phe Ala Arg Lys Tyr His 
    50                  55                  60                  

Lys Lys Glu Val Leu Gly Lys Leu Phe Ser Ile Ile Pro Ser Lys Phe 
65                  70                  75                  80  

Ile Val Lys Phe Asn Lys Asn Tyr Ile Leu Gln Lys Asn Phe Ala Phe 
                85                  90                  95      

Asp Lys Ala Tyr Phe Glu Ile Asp Asn Cys Tyr Leu Asp Gly Tyr Trp 
            100                 105                 110         

Gln Ser Glu Lys Tyr Phe Lys Lys Ile Thr Lys Asp Ile Tyr Asp Ala 
        115                 120                 125             

Phe Thr Phe Glu Pro Leu Asp Ser Ile Asn Phe Glu Phe Leu Lys Asn 
    130                 135                 140                 

Ile Gln Asp Tyr Asn Leu Val Ser Ile His Val Arg Arg Gly Asp Tyr 
145                 150                 155                 160 

Val Asn His Pro Leu His Gly Gly Ile Cys Asp Leu Glu Tyr Tyr Asn 
                165                 170                 175     

Lys Ala Ile Ser Phe Ile Arg Ser Lys Val Ala Asn Val His Phe Leu 
            180                 185                 190         

Val Phe Ser Asn Asp Ile Leu Trp Cys Lys Asp Asn Leu Lys Leu Asp 
        195                 200                 205             

Arg Val Thr Tyr Ile Asp His Asn Arg Trp Met Asp Ser Tyr Lys Asp 
    210                 215                 220                 

Met His Leu Met Ser Leu Cys Lys His Asn Ile Ile Ala Asn Ser Ser 
225                 230                 235                 240 

Phe Ser Trp Trp Gly Ala Trp Leu Asn Gln Asn Asp Asp Lys Ile Val 
                245                 250                 255     

Ile Ala Pro Ser Lys Trp Phe Asn Asp Asp Lys Ile Asn Gln Lys Asp 
            260                 265                 270         

Ile Cys Pro Asn Ser Trp Val Arg Ile 
        275                 280     

<210>  36
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<211>  288
<212>  PRT
<213>  Pseudomonas fluorescens

<400>  36

Met Val Ile Ala His Leu Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Arg Ala Leu Ser Ser Ala Lys Lys Glu Pro Leu Leu 
            20                  25                  30          

Leu Asp Thr Ser Ser Phe Glu Ser Tyr Thr Leu His Gln Gly Phe Glu 
        35                  40                  45              

Leu Ser Lys Leu Phe Ala Gly Glu Met Cys Ile Ala Arg Asp Lys Asp 
    50                  55                  60                  

Ile Asn His Val Leu Ser Trp Gln Ala Phe Pro Arg Ile Arg Asn Phe 
65                  70                  75                  80  

Leu His Arg Pro Lys Leu Ala Phe Leu Arg Lys Ala Ser Leu Ile Ile 
                85                  90                  95      

Glu Pro Ser Phe His Tyr Trp Asn Gly Ile Gln Lys Ala Pro Ala Asp 
            100                 105                 110         

Cys Tyr Leu Met Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Gln Asp Ala 
        115                 120                 125             

Ala Glu Glu Ile Arg Lys Asp Phe Thr Phe Lys Leu Asn Met Ser Pro 
    130                 135                 140                 

Gln Asn Ile Ala Thr Ala Asp Gln Ile Leu Asn Thr Asn Ala Ile Ser 
145                 150                 155                 160 

Leu His Val Arg Arg Gly Asp Tyr Val Asn Asn Ser Val Tyr Ala Ala 
                165                 170                 175     

Cys Thr Val Glu Tyr Tyr Gln Ala Ala Ile Gln Leu Leu Ser Lys Arg 
            180                 185                 190         

Val Asp Ala Pro Thr Phe Phe Val Phe Ser Asp Asp Ile Asp Trp Val 
        195                 200                 205             

Lys Asn Asn Leu Asn Ile Gly Phe Pro His Cys Tyr Val Asn His Asn 
    210                 215                 220                 

Lys Gly Ser Glu Ser Tyr Asn Asp Met Arg Leu Met Ser Met Cys Gln 
225                 230                 235                 240 

His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     
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Asn Ser Asn Ala Asp Lys Ile Val Val Ala Pro Lys Gln Trp Phe Ile 
            260                 265                 270         

Asn Asn Thr Asn Val Asn Asp Leu Phe Pro Pro Ala Trp Val Thr Leu 
        275                 280                 285             

<210>  37
<211>  293
<212>  PRT
<213>  Herbaspirillum sp. YR522

<400>  37

Met Ile Ala Thr Arg Leu Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ala Leu Arg Val Gly Ser Pro Leu Leu 
            20                  25                  30          

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

Asp Gly Phe Arg Ile Asp Ala Thr Ala Ala Ser Ala Gln Gln Leu Ala 
    50                  55                  60                  

Arg Leu Gly Val Asn Ala Thr Pro Gly Thr Ser Leu Leu Ala Arg Val 
65                  70                  75                  80  

Leu Arg Lys Val Trp Pro Gln Pro Ala Asp Arg Ile Leu Arg Glu Ala 
                85                  90                  95      

Ser Phe Thr Tyr Asp Ala Arg Ile Glu Gln Ala Ser Ala Pro Val Tyr 
            100                 105                 110         

Leu Asp Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Ala Arg Ile Arg Gln 
        115                 120                 125             

His Leu Leu Asp Glu Phe Thr Leu Lys Gly Asp Trp Gly Ser Asp Asn 
    130                 135                 140                 

Ala Ala Met Ala Ala Gln Ile Ala Thr Ala Gly Ala Gly Ala Val Ser 
145                 150                 155                 160 

Leu His Val Arg Arg Gly Asp Tyr Val Ser Asn Ala His Thr Ala Gln 
                165                 170                 175     

Tyr His Gly Val Cys Ser Leu Asp Tyr Tyr Arg Asp Ala Val Ala His 
            180                 185                 190         

Ile Gly Gly Arg Val Glu Ala Pro His Phe Phe Val Phe Ser Asp Asp 
        195                 200                 205             

Page 44



37847-517 sequence listing_st25

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

Val Gln Ile Asn Ser Ala Asp His Gly Ile Tyr Asp Met Met Leu Met 
225                 230                 235                 240 

Lys Ser Cys Arg His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Asn Pro Ala Glu Asp Lys Ile Val Val Ala Pro Gln 
            260                 265                 270         

Arg Trp Phe Lys Asp Ala Thr Asn Asp Thr Arg Asp Leu Ile Pro Ala 
        275                 280                 285             

Ala Trp Val Arg Leu 
    290             

<210>  38
<211>  288
<212>  PRT
<213>  Prevotella histicola

<400>  38

Met Lys Ile Val Lys Ile Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Ser Leu Lys Glu Thr Phe Pro Gln Glu Asn Val 
            20                  25                  30          

Thr Val Asp Leu Ser Cys Phe His Gly Tyr His Leu His Asn Gly Phe 
        35                  40                  45              

Glu Ile Ala Arg Ile Phe Ser Leu His Pro Asp Lys Ala Thr Val Met 
    50                  55                  60                  

Glu Ile Leu Arg Ile Ala Tyr Tyr Tyr Pro Asn Tyr Phe Phe Trp Gln 
65                  70                  75                  80  

Ile Gly Lys Arg Val Leu Pro Gln Arg Lys Thr Met Cys Thr Glu Ser 
                85                  90                  95      

Thr Lys Leu Leu Phe Asp Lys Ser Val Leu Gln Arg Glu Gly Asp Arg 
            100                 105                 110         

Tyr Phe Asp Gly Tyr Trp Gln Asp Glu Arg Tyr Phe Ile Asp Cys Arg 
        115                 120                 125             

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

Val Arg Arg Gly Asp Tyr Val Gly Asn Lys Leu Tyr Gln Gly Ile Cys 
                165                 170                 175     

Asp Leu Asn Tyr Tyr Arg Glu Ala Ile Met Lys Ile Ser Ser Tyr Ile 
            180                 185                 190         

Ser Pro Ser Met Phe Cys Val Phe Ser Asn Asp Ile Glu Trp Cys Arg 
        195                 200                 205             

Asp Asn Leu Glu Ser Phe Ile Lys Ala Pro Ile Tyr Tyr Val Asp Trp 
    210                 215                 220                 

Asn Ser Gly Thr Glu Ser Tyr Arg Asp Met Gln Leu Met Ser Cys Cys 
225                 230                 235                 240 

Gly His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp 
                245                 250                 255     

Leu Asn Gln Asn Ser Ser Lys Ile Val Ile Ala Pro Lys Arg Trp Ile 
            260                 265                 270         

Asn Leu Lys Asn Cys Gly Phe Met Leu Pro Ser Arg Trp Val Lys Ile 
        275                 280                 285             

<210>  39
<211>  273
<212>  PRT
<213>  Flavobacterium sp. WG21

<400>  39

Met Ile Val Val Gln Leu Ile Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Lys Ala Leu Ala Leu Gln Thr Lys Gln Lys Phe Ser 
            20                  25                  30          

Leu Asp Val Ser Gln Phe Glu Ser Tyr Lys Leu His Asn Tyr Ala Leu 
        35                  40                  45              

Asn His Phe Asn Val Ile Ser Lys Asn Tyr Lys Lys Pro Asn Arg Tyr 
    50                  55                  60                  

Leu Arg Lys Ile Lys Ser Phe Tyr Gln Lys Asn Val Phe Tyr Lys Glu 
65                  70                  75                  80  

Val Asp Phe Gly Tyr Asn Pro Asp Leu Ile His Leu Lys Gly Gly Ile 
                85                  90                  95      

Ile Phe Leu Glu Gly Tyr Phe Gln Ser Glu Lys Tyr Phe Ile Lys Tyr 
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            100                 105                 110         

Glu Lys Glu Ile Arg Glu Asp Phe Glu Leu Arg Thr Pro Leu Lys Lys 
        115                 120                 125             

Glu Thr Lys Ala Ala Ile Ala Lys Ile Glu Ser Val Asn Ser Val Ser 
    130                 135                 140                 

Ile His Ile Arg Arg Gly Asp Tyr Ile Asn Asn Pro Leu His Asn Thr 
145                 150                 155                 160 

Ser Lys Glu Glu Tyr Tyr Asn Lys Ala Leu Glu Ile Val Glu Asn Lys 
                165                 170                 175     

Ile Asn Asn Pro Val Tyr Phe Val Phe Ser Asp Asp Met Glu Trp Val 
            180                 185                 190         

Lys Ala Asn Phe Ser Thr Lys Gln Glu Thr Ile Phe Ile Asp Phe Asn 
        195                 200                 205             

Asp Ala Ser Thr Asn Phe Glu Asp Leu Lys Leu Met Thr Ser Cys Lys 
    210                 215                 220                 

His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Gly Trp Leu 
225                 230                 235                 240 

Asn Lys Asn Pro Asp Lys Ile Val Ile Ala Pro Lys Arg Trp Phe Asn 
                245                 250                 255     

Asp Asp Ser Ile Asn Thr Asn Asp Ile Ile Pro Thr Asn Trp Val Lys 
            260                 265                 270         

Ile 
    

<210>  40
<211>  267
<212>  PRT
<213>  Polaribacter franzmannii

<400>  40

Met Ile Ile Val Arg Ile Val Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Tyr Ala Lys Ala Leu Gln Gln Lys Gly Tyr Gln Val Lys Ile 
            20                  25                  30          

Asp Ile Thr Lys Phe Lys Lys Tyr Asn Leu His Gly Gly Tyr Gln Leu 
        35                  40                  45              

Asp Gln Phe Lys Ile Asp Leu Glu Thr Ser Ser Pro Ile Ala Asn Val 
    50                  55                  60                  
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Leu Cys Arg Ile Gly Leu Arg Arg Ser Val Lys Glu Lys Ser Leu Leu 
65                  70                  75                  80  

Phe Asp Glu Lys Phe Leu Glu Ile Pro Gln Arg Glu Tyr Ile Lys Gly 
                85                  90                  95      

Tyr Phe Gln Thr Glu Lys Tyr Phe Ser Ser Ile Thr Pro Ile Leu Arg 
            100                 105                 110         

Lys Gln Phe Ile Val Gln Lys Glu Leu Cys Asn Thr Thr Leu Arg Tyr 
        115                 120                 125             

Leu Lys Glu Ile Thr Ile Gln Lys Asn Ala Cys Ser Leu His Ile Arg 
    130                 135                 140                 

Arg Gly Asp Tyr Ile Ser Asp Glu Lys Ala Asn Ser Val His Gly Thr 
145                 150                 155                 160 

Cys Asp Leu Pro Tyr Tyr Lys Lys Ser Ile Lys Arg Ile Gln Asp Glu 
                165                 170                 175     

Tyr Lys Asp Ala His Phe Phe Ile Phe Ser Asp Asp Ile Ser Trp Ala 
            180                 185                 190         

Lys Lys Asn Leu Thr Asn Lys Asn Thr Thr Phe Ile Glu His Ile Val 
        195                 200                 205             

Met Pro His Glu Asp Met His Leu Met Ser Leu Cys Lys His Asn Ile 
    210                 215                 220                 

Thr Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Gln His 
225                 230                 235                 240 

Glu Asn Lys Thr Val Ile Ala Pro Lys Asn Trp Phe Val Asn Arg Glu 
                245                 250                 255     

Asn Glu Val Ala Cys Ala Asn Trp Ile Gln Leu 
            260                 265         

<210>  41
<211>  267
<212>  PRT
<213>  Polaribacter sp. MED152

<400>  41

Met Val Val Val Arg Ile Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Tyr Ala Lys Ser Leu Ala Glu Lys Gly Tyr Glu Val Gln Ile 
            20                  25                  30          
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Asp Ile Ser Lys Phe Lys Ser Tyr Lys Leu His Gly Gly Tyr His Leu 
        35                  40                  45              

Asp Lys Phe Arg Ile Asp Leu Glu Thr Ala Asn Ser Ser Ser Ala Phe 
    50                  55                  60                  

Leu Ser Lys Ile Gly Leu Lys Lys Thr Ile Lys Glu Pro Asn Leu Leu 
65                  70                  75                  80  

Phe His Lys Asp Leu Leu Lys Val Asn Asn Asn Ala Phe Ile Lys Gly 
                85                  90                  95      

Tyr Phe Gln Ala Glu Gln Tyr Phe Ser Asp Ile Arg Glu Ile Leu Ile 
            100                 105                 110         

Asn Gln Phe Lys Ile Lys Lys Glu Leu Ala Lys Ser Thr Leu Ala Ile 
        115                 120                 125             

Lys Asn Gln Ile Glu Leu Leu Lys Thr Thr Cys Ser Leu His Val Arg 
    130                 135                 140                 

Arg Gly Asp Tyr Ile Ser Asp Lys Lys Ala Asn Lys Val His Gly Thr 
145                 150                 155                 160 

Cys Asp Leu Asp Tyr Tyr Ser Ser Ala Ile Glu His Ile Ser Lys Gln 
                165                 170                 175     

Asn Ser Asn Val His Phe Phe Val Phe Ser Asp Asp Ile Ala Trp Val 
            180                 185                 190         

Lys Asp Asn Leu Asn Ile Thr Asn Ala Thr Tyr Ile Asp His Asn Val 
        195                 200                 205             

Ile Pro His Glu Asp Met Tyr Leu Met Thr Leu Cys Asn His Asn Ile 
    210                 215                 220                 

Thr Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Gln Asn 
225                 230                 235                 240 

Pro Asp Lys Ile Val Ile Ala Pro Lys Asn Trp Phe Val Asp Lys Glu 
                245                 250                 255     

Asn Glu Val Ala Cys Lys Ser Trp Ile Thr Leu 
            260                 265         

<210>  42
<211>  285
<212>  PRT
<213>  Methanococcus maripaludis

<400>  42
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Met Lys Ile Ile Gln Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Ser Leu Lys Lys Arg Gly Gln Glu Val Leu Leu 
            20                  25                  30          

Asp Ile Ser Trp Tyr Leu Lys Asn Asn Ala His Asn Gly Tyr Glu Leu 
        35                  40                  45              

Glu Trp Val Phe Gly Leu Ser Pro Glu Tyr Ala Ser Ile Arg Gln Cys 
    50                  55                  60                  

Phe Lys Leu Gly Asp Ile Pro Ile Asn Leu Ile Tyr Asn Val Lys Arg 
65                  70                  75                  80  

Lys Val Phe Pro Lys Lys Thr His Phe Phe Glu Lys Ser Asn Phe Asn 
                85                  90                  95      

Tyr Asp Asn Asn Val Phe Glu Val Thr Asn Gly Tyr Phe Glu Gly Tyr 
            100                 105                 110         

Trp Gln Asn Glu Asn Tyr Phe Lys Asn Phe Arg Ser Glu Ile Leu Asn 
        115                 120                 125             

Asp Phe Ser Phe Lys Asn Ile Asp Lys Arg Asn Ala Glu Phe Ser Glu 
    130                 135                 140                 

Tyr Leu Lys Ser Ile Asn Ser Val Ser Val His Val Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Val Thr Asn Gln Lys Ala Leu Asn Val His Gly Asn Ile Cys Asn 
                165                 170                 175     

Leu Glu Tyr Tyr Asn Lys Ala Ile Asn Leu Ala Asn Asn Asn Leu Lys 
            180                 185                 190         

Asn Pro Lys Phe Val Ile Phe Ser Asp Asp Ile Thr Trp Cys Lys Ser 
        195                 200                 205             

Asn Leu Gly Ile Asp Asp Pro Val Tyr Val Asp Trp Asn Thr Gly Pro 
    210                 215                 220                 

Tyr Ser Tyr Gln Asp Met Tyr Leu Met Ser Asn Cys Lys Asn Asn Ile 
225                 230                 235                 240 

Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Gln Asn 
                245                 250                 255     

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

<210>  43
<211>  292
<212>  PRT
<213>  Gallionella sp. SCGC AAA018-N21

<400>  43

Met Ile Ile Ala His Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ser Leu Ala Arg Gly Val Pro Phe Lys 
            20                  25                  30          

Leu Asp Ile Ser Gly Phe Glu Gly Tyr Asp Leu His Gln Gly Phe Glu 
        35                  40                  45              

Leu Gln Arg Val Phe Asn Cys Ala Ala Gly Ile Ala Ser Glu Ala Glu 
    50                  55                  60                  

Val Arg Asp Ser Leu Gly Trp Gln Phe Ser Ser Pro Ile Arg Arg Ile 
65                  70                  75                  80  

Val Ala Arg Pro Ser Leu Ala Val Leu Arg Arg Ser Thr Phe Val Val 
                85                  90                  95      

Glu Pro His Phe His Tyr Trp Ala Gly Ile Lys Gln Val Pro Asp Asn 
            100                 105                 110         

Cys Tyr Leu Ala Gly Tyr Trp Gln Ser Glu Gln Tyr Phe Gln Ser His 
        115                 120                 125             

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

Gln Asn Ser Lys Leu Ala Met Gln Ile Ala Gln Gly Asn Ala Val Ser 
145                 150                 155                 160 

Leu His Ile Arg Arg Gly Asp Tyr Ala Asn Asn Pro Lys Thr Thr Ala 
                165                 170                 175     

Thr His Gly Leu Cys Ser Leu Asp Tyr Tyr Arg Ala Ala Ile Gln His 
            180                 185                 190         

Ile Ala Glu Arg Val Gln Ser Pro His Phe Phe Ile Phe Ser Asp Asp 
        195                 200                 205             

Ile Ala Trp Val Lys Ser Asn Leu Ala Ile Asn Phe Pro His Gln Tyr 
    210                 215                 220                 

Val Asp His Asn Gln Gly Thr Glu Ser Tyr Asn Asp Met Arg Leu Met 
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225                 230                 235                 240 

Ser Leu Cys Gln His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Asn Thr Asn Ala His Lys Ile Val Ile Ala Pro Lys 
            260                 265                 270         

Gln Trp Phe Ala Asn Thr Thr His Val Ala Asp Leu Ile Pro Ser Ser 
        275                 280                 285             

Trp Glu Arg Leu 
    290         

<210>  44
<211>  311
<212>  PRT
<213>  Azospira oryzae

<400>  44

Met Gln Ser Pro Ala Cys Ile Ala Gly Ala Arg Ala Trp Trp Val Gly 
1               5                   10                  15      

Tyr Gly Met Ala Glu Ala Met Gln Pro Val Val Val Gly Leu Ser Gly 
            20                  25                  30          

Gly Leu Gly Asn Gln Met Phe Gln Tyr Ala Ala Gly Arg Ala Leu Ala 
        35                  40                  45              

His Arg Leu Gly His Pro Leu Ser Leu Asp Leu Ser Trp Phe Gln Gly 
    50                  55                  60                  

Arg Gly Asp Arg His Phe Ala Leu Ala Pro Phe His Ile Ala Ala Ser 
65                  70                  75                  80  

Leu Glu Arg Ala Trp Pro Arg Leu Pro Pro Ala Met Gln Ala Gln Leu 
                85                  90                  95      

Ser Arg Leu Ser Arg Arg Trp Ala Pro Arg Ile Met Gly Ala Pro Val 
            100                 105                 110         

Phe Arg Glu Pro His Phe His Tyr Val Pro Ala Phe Ala Ala Leu Ala 
        115                 120                 125             

Ala Pro Val Phe Leu Glu Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Arg 
    130                 135                 140                 

Glu Leu Arg Glu Pro Leu Leu Gln Asp Phe Ser Leu Arg Gln Pro Leu 
145                 150                 155                 160 

Pro Ala Ser Cys Gln Pro Ile Leu Ala Ala Ile Gly Asn Ser Asp Ala 
                165                 170                 175     
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Ile Cys Val His Val Arg Arg Gly Asp Tyr Leu Ser Asn Pro Val Ala 
            180                 185                 190         

Ala Lys Val His Gly Val Cys Pro Val Asp Tyr Tyr Gln Gln Gly Val 
        195                 200                 205             

Ala Glu Leu Ser Ala Ser Leu Ala Arg Pro His Cys Phe Val Phe Ser 
    210                 215                 220                 

Asp Asp Pro Glu Trp Val Arg Gly Ser Leu Ala Phe Pro Cys Pro Met 
225                 230                 235                 240 

Thr Val Val Asp Val Asn Gly Pro Ala Glu Ala His Phe Asp Leu Ala 
                245                 250                 255     

Leu Met Ala Ala Cys Gln His Phe Val Ile Ala Asn Ser Ser Leu Ser 
            260                 265                 270         

Trp Trp Gly Ala Trp Leu Gly Gln Ala Ala Gly Lys Arg Val Ile Ala 
        275                 280                 285             

Pro Ser Arg Trp Phe Leu Thr Ser Asp Lys Asp Ala Arg Asp Leu Leu 
    290                 295                 300                 

Pro Pro Ser Trp Glu Arg Arg 
305                 310     

<210>  45
<211>  290
<212>  PRT
<213>  Prevotella paludivivens

<400>  45

Met Lys Ile Val Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Ala Met Ala Leu Asn Lys Asn Phe Thr Asp Glu Glu Val 
            20                  25                  30          

Lys Leu Asp Ile His Cys Phe Asn Gly Tyr Thr Lys His Gln Gly Phe 
        35                  40                  45              

Glu Ile Asp Arg Val Phe Gly Asn Glu Phe Glu Leu Ala Ser Tyr Arg 
    50                  55                  60                  

Asp Val Ala Lys Val Ala Tyr Pro Tyr Phe Asn Phe Gln Leu Trp Arg 
65                  70                  75                  80  

Ile Gly Ser Arg Ile Phe Pro Asp Arg Arg His Met Ile Ser Glu Asp 
                85                  90                  95      
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Thr Ser Phe Lys Ile Met Pro Glu Val Ile Thr Ser His Asn Tyr Lys 
            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln His Glu Glu Tyr Phe Lys Asn Ile His 
        115                 120                 125             

Asp Glu Ile Leu Asp Ala Phe Lys Phe Pro Lys Phe Gln Asp Glu Arg 
    130                 135                 140                 

Asn Lys Ala Leu Ala Glu Arg Leu Ser Asp Ser Asn Ser Ile Ser Ile 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Leu Asn Asp Glu Leu Phe Lys Gly Thr 
                165                 170                 175     

Cys Gly Ile Glu Tyr Tyr Lys Lys Ala Ile Glu Glu Ile Asn Glu Arg 
            180                 185                 190         

Thr Val Pro Thr Leu Phe Cys Val Phe Ser Asn Asp Ile His Trp Cys 
        195                 200                 205             

Lys Glu Asn Ile Glu Pro Leu Leu Asn Gly Lys Glu Thr Ile Tyr Val 
    210                 215                 220                 

Asp Trp Asn Thr Gly Ser Asp Asn Tyr Arg Asp Met Gln Leu Met Thr 
225                 230                 235                 240 

Lys Cys Lys His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Asn Asn Thr Lys Asp Lys Ile Val Ile Ala Pro Arg Ile 
            260                 265                 270         

Trp Tyr Asn Thr Lys Glu Lys Val Ser Pro Val Ala Asn Ser Trp Ile 
        275                 280                 285             

Lys Leu 
    290 

<210>  46
<211>  300
<212>  PRT
<213>  Gramella forsetii

<400>  46

Met Ser Asn Lys Asn Pro Val Ile Val Glu Ile Met Gly Gly Leu Gly 
1               5                   10                  15      

Asn Gln Met Phe Gln Phe Ala Val Ala Lys Leu Leu Ala Glu Lys Asn 
            20                  25                  30          
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Ser Ser Val Leu Leu Val Asp Thr Asn Phe Tyr Lys Glu Ile Ser Gln 
        35                  40                  45              

Asn Leu Lys Asp Phe Pro Arg Tyr Phe Ser Leu Gly Ile Phe Asp Ile 
    50                  55                  60                  

Ser Tyr Lys Met Gly Thr Glu Asn Gly Met Val Asn Phe Lys Asn Leu 
65                  70                  75                  80  

Ser Phe Lys Asn Arg Val Ser Arg Lys Leu Gly Leu Asn Tyr Pro Lys 
                85                  90                  95      

Ile Phe Lys Glu Lys Ser Tyr Arg Phe Asp Ala Asp Leu Phe Asn Lys 
            100                 105                 110         

Lys Thr Pro Ile Tyr Leu Lys Gly Tyr Phe Gln Ser Tyr Lys Tyr Phe 
        115                 120                 125             

Ile Gly Val Glu Ser Lys Ile Arg Gln Trp Phe Glu Phe Pro Tyr Glu 
    130                 135                 140                 

Asn Leu Gly Val Gly Asn Glu Glu Ile Lys Ser Lys Ile Leu Glu Lys 
145                 150                 155                 160 

Thr Ser Val Ser Val His Ile Arg Arg Gly Asp Tyr Val Glu Asn Lys 
                165                 170                 175     

Lys Thr Lys Glu Phe His Gly Asn Cys Ser Leu Glu Tyr Tyr Lys Asn 
            180                 185                 190         

Ala Ile Thr Tyr Phe Leu Asp Ile Val Lys Glu Phe Asn Ile Val Phe 
        195                 200                 205             

Phe Ser Asp Asp Ile Ser Trp Val Arg Asp Glu Phe Lys Asp Leu Pro 
    210                 215                 220                 

Asn Glu Lys Val Phe Val Thr Gly Asn Leu His Glu Asn Ser Trp Lys 
225                 230                 235                 240 

Asp Met Tyr Leu Met Ser Leu Cys Asp His Asn Ile Ile Ala Asn Ser 
                245                 250                 255     

Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Asn Asn Ser Glu Lys Asn 
            260                 265                 270         

Val Ile Ala Pro Lys Lys Trp Phe Ala Asp Ile Asp Gln Glu Gln Lys 
        275                 280                 285             

Ser Leu Asp Leu Leu Pro Pro Ser Trp Ile Arg Met 
    290                 295                 300 
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<210>  47
<211>  298
<212>  PRT
<213>  Mariprofundus ferrooxydans

<400>  47

Met Ile Ile Val Gln Phe Thr Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Gly Arg Arg Leu Ser Leu Leu His Asp Val Glu Leu Lys 
            20                  25                  30          

Phe Asp Leu Ser Phe Tyr Gln His Asp Ile Leu Arg Asp Phe Met Leu 
        35                  40                  45              

Asp Arg Phe Gln Val Asn Gly Gln Val Ala Thr Glu Lys Glu Ile Glu 
    50                  55                  60                  

Ala Tyr Thr Asn Thr Pro Ile Phe Ala Leu Asp Arg Pro Leu Leu Asp 
65                  70                  75                  80  

Arg Leu Val Arg Trp Gly Leu Tyr Arg Gly Ile Val Ser Val Ser Asp 
                85                  90                  95      

Glu Pro Pro Gly Lys Gln Ala Leu Met Val Tyr Asn Ser Arg Val Leu 
            100                 105                 110         

Gln Ala Pro Arg Asn Thr Tyr Val Gln Gly Tyr Trp Gln Ser Glu Lys 
        115                 120                 125             

Tyr Phe Met Pro Ile Arg Gln Lys Leu Leu Asp Asp Phe Ser Leu Val 
    130                 135                 140                 

Asp Lys Ala Asp Gln Ala Asn Gly Ala Met Leu Glu Lys Ile Arg Gln 
145                 150                 155                 160 

Cys His Ser Val Ser Leu His Val Arg Arg Gly Asp Tyr Val Ser Asn 
                165                 170                 175     

Pro Leu Thr Asn His Ser His Gly Thr Cys Gly Leu Glu Tyr Tyr Glu 
            180                 185                 190         

Lys Ala Ile Ala Leu Ile Gly Ser Lys Val Asp Asp Pro His Phe Phe 
        195                 200                 205             

Val Phe Ser Asp Asp Pro Glu Trp Thr Arg Asp His Leu Lys Cys Arg 
    210                 215                 220                 

Phe Pro Met Thr Tyr Val Thr Cys Asn Ser Ala Asp Ser Cys Glu Trp 
225                 230                 235                 240 

Asp Met Glu Leu Met Arg His Cys Arg Asp His Ile Ile Ala Asn Ser 
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                245                 250                 255     

Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Met Asn Pro Asp Lys Val 
            260                 265                 270         

Val Val Ala Pro Ala Ala Trp Phe Asn Asn Phe Ser Ala Asp Thr Ser 
        275                 280                 285             

Asp Leu Ile Pro Asp Ser Trp Val Arg Ile 
    290                 295             

<210>  48
<211>  291
<212>  PRT
<213>  Bacillus cereus

<400>  48

Met Lys Ile Ile Gln Val Ser Ser Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Lys Ile Ser Leu Asn Asp Asn Asp Val Phe Leu 
            20                  25                  30          

Asp Ser Ser Thr Ser Tyr Met Met Tyr Lys Asn Gln His Asn Gly Tyr 
        35                  40                  45              

Glu Leu Glu Arg Ile Phe His Ile Lys Pro Arg His Ala Gly Lys Glu 
    50                  55                  60                  

Ile Ile Asp Asn Leu Ser Asp Leu Asp Ser Glu Leu Ile Ser Arg Ile 
65                  70                  75                  80  

Arg Arg Lys Leu Phe Gly Ala Lys Lys Ser Met Tyr Val Glu Leu Lys 
                85                  90                  95      

Glu Phe Glu Tyr Asp Pro Ile Ile Phe Glu Lys Lys Glu Thr Tyr Phe 
            100                 105                 110         

Lys Gly Tyr Trp Gln Asn Tyr Asn Tyr Phe Lys Asp Ile Glu Gln Glu 
        115                 120                 125             

Leu Arg Lys Asp Phe Val Phe Thr Glu Lys Leu Asp Lys Arg Asn Glu 
    130                 135                 140                 

Lys Leu Ala Asn Glu Ile Arg Asn Lys Asn Ser Val Ser Ile His Ile 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Tyr Leu Asn Lys Val Tyr Glu Glu Lys Phe Gly 
                165                 170                 175     

Asn Ile Ala Asn Leu Glu Tyr Tyr Leu Lys Ala Ile Asn Leu Val Lys 
            180                 185                 190         
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Lys Lys Ile Glu Asp Pro Lys Phe Tyr Ile Phe Ser Asp Asp Ile Asp 
        195                 200                 205             

Trp Ala Gln Lys Asn Ile Asn Leu Thr Asn Asp Val Val Tyr Ile Ser 
    210                 215                 220                 

His Asn Gln Gly Asn Glu Ser Tyr Lys Asp Met Gln Leu Met Ser Leu 
225                 230                 235                 240 

Cys Lys His Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Phe Leu Asn Asn Asn Asp Asp Lys Ile Val Val Ala Pro Lys Lys Trp 
            260                 265                 270         

Ile Asn Ile Lys Gly Leu Glu Lys Val Glu Leu Phe Pro Glu Asn Trp 
        275                 280                 285             

Ile Thr Tyr 
    290     

<210>  49
<211>  300
<212>  PRT
<213>  Firmicutes bacterium CAG:534

<400>  49

Met Ile Ile Ile Arg Met Thr Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Lys Leu Arg Ala Met Gly Lys Glu Val Lys Met 
            20                  25                  30          

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

Trp Ala Phe Gly Ile Glu Tyr Asp Arg Ala Ser Arg Glu Glu Leu Cys 
    50                  55                  60                  

Arg Met Thr Asp Gly Phe Leu Asp Pro Val Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Leu Phe Gly Arg Lys Ser Leu Glu Tyr Met Glu Lys Asp Cys Asn Phe 
                85                  90                  95      

Asp Pro Glu Ile Leu Asn Arg Asp Pro Ala Tyr Leu Thr Gly Tyr Phe 
            100                 105                 110         

Gln Ser Glu Lys Tyr Phe Ala Asp Ile Glu Glu Glu Val Arg Gln Ala 
        115                 120                 125             
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Phe Arg Phe Ser Glu Arg Ile Trp Glu Gly Ile Pro Ser Gln Leu Leu 
    130                 135                 140                 

Glu Arg Ile Arg Ser Tyr Glu Gln Gln Ile Lys Thr Thr Met Ala Val 
145                 150                 155                 160 

Ser Val His Ile Arg Arg Gly Asp Tyr Leu Gln Asn Glu Glu Ala Tyr 
                165                 170                 175     

Gly Gly Ile Cys Thr Glu Arg Tyr Tyr Lys Thr Ala Ile Glu Tyr Val 
            180                 185                 190         

Lys Lys Arg Gln Gln Asp Ala Ser Phe Phe Val Phe Thr Asn Asp Pro 
        195                 200                 205             

Asp Tyr Ala Gly Glu Trp Ile Leu Lys Asn Phe Gly Gln Glu Lys Glu 
    210                 215                 220                 

Arg Phe Val Leu Ile Glu Gly Thr Gln Glu Glu Asn Gly Tyr Leu Asp 
225                 230                 235                 240 

Leu Tyr Leu Met Ser Leu Cys Arg His His Ile Leu Ala Asn Ser Ser 
                245                 250                 255     

Phe Ser Trp Trp Gly Ala Tyr Leu Asn Pro Ser Arg Glu Lys Met Val 
            260                 265                 270         

Ile Val Pro His Lys Trp Phe Gly Asn Gln Glu Cys Arg Asp Ile Tyr 
        275                 280                 285             

Met Glu Asn Met Ile Arg Ile Ala Lys Glu Gln Ser 
    290                 295                 300 

<210>  50
<211>  292
<212>  PRT
<213>  Sideroxydans lithotrophicus

<400>  50

Met Val Ile Ser Asn Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Arg Ala Leu Ser Leu Lys Leu Glu Val Pro Leu Lys 
            20                  25                  30          

Leu Asp Ile Ser Gly Phe Thr Asn Tyr Ala Leu His Gln Gly Phe Glu 
        35                  40                  45              

Leu Asp Arg Ile Phe Gly Cys Lys Ile Glu Ile Ala Ser Glu Ala Asp 
    50                  55                  60                  
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Val His Glu Ile Leu Gly Trp Gln Ser Ala Ser Gly Ile Arg Arg Val 
65                  70                  75                  80  

Val Ser Arg Pro Gly Met Ser Ile Phe Arg Arg Lys Gly Phe Val Val 
                85                  90                  95      

Glu Pro His Phe Ser Tyr Trp Asn Gly Ile Arg Lys Ile Thr Gly Asp 
            100                 105                 110         

Cys Tyr Leu Ala Gly Tyr Trp Gln Ser Glu Lys Tyr Phe Leu Asp Ala 
        115                 120                 125             

Ala Val Glu Ile Arg Lys Asp Phe Ser Phe Lys Leu Pro Leu Asp Ser 
    130                 135                 140                 

His Asn Ala Glu Leu Ala Glu Lys Ile Asp Gln Glu Asn Ala Val Ser 
145                 150                 155                 160 

Leu His Ile Arg Arg Gly Asp Tyr Ala Asn Asn Pro Leu Thr Ala Ala 
                165                 170                 175     

Thr His Gly Leu Cys Ser Leu Asp Tyr Tyr Arg Lys Ser Ile Lys His 
            180                 185                 190         

Ile Ala Gly Gln Val Arg Asn Pro Tyr Phe Phe Val Phe Ser Asp Asp 
        195                 200                 205             

Ile Ala Trp Val Lys Asp Asn Leu Glu Ile Glu Phe Pro Ser Gln Tyr 
    210                 215                 220                 

Val Asp Tyr Asn His Gly Ser Met Ser Phe Asn Asp Met Arg Leu Met 
225                 230                 235                 240 

Ser Leu Cys Lys His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Asn Pro Asn Pro Glu Lys Val Val Ile Ala Pro Glu 
            260                 265                 270         

Arg Trp Phe Ala Asn Arg Thr Asp Val Gln Asp Leu Leu Pro Pro Gly 
        275                 280                 285             

Trp Val Lys Leu 
    290         

<210>  51
<211>  292
<212>  PRT
<213>  zeta proteobacterium SCGC AB-137-C09

<400>  51

Met Ile Val Ser Gln Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
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1               5                   10                  15      

Tyr Ala Thr Gly Arg Ala Leu Ser His Arg Leu His Asp Thr Phe Phe 
            20                  25                  30          

Leu Asp Leu Asp Gly Phe Ser Gly Tyr Gln Leu His Gln Gly Phe Glu 
        35                  40                  45              

Leu Ser Asn Val Phe Gln Cys Glu Val Asn Val Ala Thr Arg Ser Gln 
    50                  55                  60                  

Met Gln Ala Leu Leu Gly Trp Arg Ser Phe Ser Ser Val Arg Arg Leu 
65                  70                  75                  80  

Leu Met Lys Arg Ser Leu Lys Trp Ala Arg Gly His Arg Val Met Ile 
                85                  90                  95      

Glu Pro His Phe His Tyr Trp Ser Arg Phe Ala Glu Ile Asn Glu Gly 
            100                 105                 110         

Cys Tyr Leu Ser Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Lys Pro Ile 
        115                 120                 125             

Glu Asn Ile Ile Arg Gln Asp Phe Lys Phe Asn His Leu Leu Lys Gly 
    130                 135                 140                 

Val Asn Leu Asp Leu Ala Gln Gln Met Thr Glu Val Asn Ser Val Ser 
145                 150                 155                 160 

Leu His Val Arg Arg Gly Asp Tyr Ala Ser Asp Ala Asn Thr Asn His 
                165                 170                 175     

Thr His Gly Leu Cys Pro Leu Asp Tyr Tyr Arg Asp Ala Ile Leu Tyr 
            180                 185                 190         

Ile Ala Gln Asn Thr Val Ala Pro Ser Phe Phe Ile Phe Ser Asp Asp 
        195                 200                 205             

Ile Glu Trp Cys Arg Glu His Leu Lys Leu Ser Phe Pro Ala Thr Tyr 
    210                 215                 220                 

Ile Asp His Asn Lys Gly Ser Asn Ser Tyr Cys Asp Met Gln Leu Met 
225                 230                 235                 240 

Ser Leu Cys His His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Asn Thr Arg Leu Asp Lys Ile Val Ile Ala Pro Lys 
            260                 265                 270         

Gln Trp Phe Ala Asn Gly Asn Arg Thr Asp Asp Leu Ile Pro Ala Glu 
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        275                 280                 285             

Trp Leu Val Met 
    290         

<210>  52
<211>  283
<212>  PRT
<213>  Pedobacter heparinus

<400>  52

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

Tyr Ala Phe Tyr Lys Ser Leu Gln His Arg Phe Pro His Val Lys Ala 
            20                  25                  30          

Asp Leu Gln Gly Tyr Gln Glu Tyr Thr Leu His Asn Gly Phe Glu Leu 
        35                  40                  45              

Glu His Ile Phe Asn Ile Lys Val Asn Ser Val Ser Ser Phe Thr Ser 
    50                  55                  60                  

Asp Leu Phe Tyr Asn Lys Lys Trp Leu Tyr Arg Lys Leu Arg Arg Ile 
65                  70                  75                  80  

Leu Asn Leu Arg Asn Thr Tyr Ile Glu Glu Lys Lys Leu Phe Ser Phe 
                85                  90                  95      

Asp Pro Ser Leu Leu Asn Asn Pro Lys Ser Ala Tyr Tyr Trp Gly Tyr 
            100                 105                 110         

Trp Gln Asn Phe Gln Tyr Phe Glu His Ile Ala Asp Asp Leu Arg Lys 
        115                 120                 125             

Asp Phe Gln Phe Arg Ala Pro Leu Ser Ala Gln Asn Gln Glu Val Leu 
    130                 135                 140                 

Asp Gln Thr Lys Leu Ser Asn Ser Ile Ser Leu His Ile Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Ile Lys Asp Pro Leu Leu Gly Gly Leu Cys Gly Pro Glu Tyr 
                165                 170                 175     

Tyr Gln Thr Ala Ile Asn Tyr Ile Thr Ser Lys Val Asn Ala Ala Arg 
            180                 185                 190         

Phe Phe Ile Phe Ser Asp Asp Ile Asp Trp Cys Ile Ala Asn Leu Lys 
        195                 200                 205             

Leu Gln Asp Cys Ser Phe Ile Ser Trp Asn Lys Gly Thr Ser Ser Tyr 
    210                 215                 220                 

Page 62



37847-517 sequence listing_st25

Ile Asp Met Gln Leu Met Ser Ser Cys Lys His His Ile Val Ala Asn 
225                 230                 235                 240 

Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Pro Asn Pro Asp Lys 
                245                 250                 255     

Ile Val Ile Ala Pro Glu Lys Trp Thr Asn Asp Lys Asp Ile Asn Val 
            260                 265                 270         

Arg Met Ser Phe Pro Gln Gly Trp Ile Ser Leu 
        275                 280             

<210>  53
<211>  278
<212>  PRT
<213>  Methylophilus methylotrophus

<400>  53

Met Phe Gln Tyr Ala Met Gly Leu Ser Leu Ala Glu Asn Asn Gln Thr 
1               5                   10                  15      

Pro Leu Lys Leu Asp Leu Ser Gln Phe Thr Asp Tyr Lys Leu His Asn 
            20                  25                  30          

Gly Phe Glu Leu Ser Lys Val Phe Asn Cys Ser Ala Glu Thr Ala Ser 
        35                  40                  45              

Val Thr Gln Ile Glu Thr Leu Leu Gly Ile Cys Lys Tyr Ser Phe Ile 
    50                  55                  60                  

Arg Arg Ile Leu Lys Asn Thr Tyr Leu Lys Asn Leu Arg Pro Ala Gln 
65                  70                  75                  80  

Tyr Val Val Glu Pro Phe Phe Gly Tyr Trp Asp Gly Val Asn Phe Leu 
                85                  90                  95      

Gly Asp Asn Val Tyr Leu Glu Gly Tyr Trp Gln Ser Gln Lys Tyr Phe 
            100                 105                 110         

Ile Asp Tyr Glu Ser Thr Ile Arg Thr His Phe Thr Phe Lys Asn Ile 
        115                 120                 125             

Leu Ser Gly Glu Asn Leu Lys Leu Ser Asp Arg Ile Lys Gly Ser Asn 
    130                 135                 140                 

Ser Val Ser Leu His Ile Arg Arg Gly Asp Tyr Val Thr Asn Lys Asn 
145                 150                 155                 160 

Asn Ala Phe Ile Gly Thr Cys Ser Leu Ile Tyr Tyr Gln Asn Ala Ile 
                165                 170                 175     
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Glu Tyr Phe Ser Thr Lys Ile Ala Asp Pro Ile Phe Phe Ile Phe Ser 
            180                 185                 190         

Asp Asp Ile Thr Trp Ala Lys Ser Asn Leu Arg Leu Ala Asn Glu His 
        195                 200                 205             

Tyr Phe Val Gly His Asn Gln Gly Glu Asp Ser His Phe Asp Met Gln 
    210                 215                 220                 

Leu Met Ser Leu Cys Lys His His Ile Ile Ala Asn Ser Ser Phe Ser 
225                 230                 235                 240 

Trp Trp Gly Ala Trp Leu Asn Pro Ser Lys Asp Lys Ile Ile Ile Ala 
                245                 250                 255     

Pro Lys Lys Trp Phe Ala Ser Gly Leu Asn Asp Gln Asp Leu Val Pro 
            260                 265                 270         

Lys Asp Trp Leu Arg Ile 
        275             

<210>  54
<211>  285
<212>  PRT
<213>  Rhodobacterales bacterium HTCC2255

<400>  54

Met Ile Tyr Thr Arg Ile Arg Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ser Ala Ala Arg Ser Leu Ala Asp Tyr Leu Asn Val Ser Leu Gly 
            20                  25                  30          

Leu Asp Thr Arg Glu Phe Asp Glu Asn Ser Pro Tyr Lys Met Ser Leu 
        35                  40                  45              

Asn His Phe Asn Ile Arg Ala Asp Leu Asn Pro Pro Asp Leu Ile Lys 
    50                  55                  60                  

His Lys Lys Asp Gly Lys Ile Ala Tyr Ile Ile Asp His Ile Lys Gly 
65                  70                  75                  80  

Asn Gln Lys Lys Val Tyr Lys Glu Pro Phe Leu Ser Phe Asp Lys Asn 
                85                  90                  95      

Leu Phe Ser Asn Val Asp Gly Thr Tyr Leu Lys Gly Tyr Trp Gln Ser 
            100                 105                 110         

Glu Lys Tyr Phe Leu Arg Asn Arg Lys Asn Ile Leu Ser Asp Ile Asn 
        115                 120                 125             
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Leu Ile Lys Lys Thr Asp Lys Phe Asn Thr Ile Asn Leu Lys Glu Ile 
    130                 135                 140                 

Lys Lys Ser Thr Ser Ile Ser Leu His Ile Arg Arg Gly Asp Tyr Leu 
145                 150                 155                 160 

Ser Asn Glu Ser Tyr Asn Glu Thr His Gly Ile Cys Ser Leu Ser Tyr 
                165                 170                 175     

Tyr Thr Asp Ala Val Glu Tyr Ile Lys Asn Arg Leu Gly Glu Asn Ile 
            180                 185                 190         

Lys Val Phe Ala Phe Ser Asp Asp Pro Asp Trp Val Leu Glu Asn Leu 
        195                 200                 205             

Lys Leu Ser Val Asp Ile Lys Ile Ile Asn Asn Asn Thr Ser Ala Asn 
    210                 215                 220                 

Ser Phe Glu Asp Leu Arg Leu Met Leu Asn Cys Asp His Asn Ile Ile 
225                 230                 235                 240 

Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Gln Asn Pro 
                245                 250                 255     

Glu Lys Ile Val Ile Ser Pro Lys Lys Trp Tyr Asn Lys Lys Gln Leu 
            260                 265                 270         

Gln Asn Ala Asp Ile Val Pro Ser Ser Trp Leu Lys Tyr 
        275                 280                 285 

<210>  55
<211>  295
<212>  PRT
<213>  Spirulina subsalsa

<400>  55

Met Ala Lys Ile Ile Ala Arg Ile Arg Gly Gly Ile Gly Asn Gln Ile 
1               5                   10                  15      

Phe Ile Tyr Ala Ala Ala Arg Arg Leu Glu Leu Ile Asn Asn Ala Glu 
            20                  25                  30          

Leu Val Leu Asp Ser Val Ser Gly Phe Val His Asp Leu Gln Tyr Arg 
        35                  40                  45              

Gln His Tyr Gln Leu Asp His Phe His Ile Pro Cys Arg Lys Ala Thr 
    50                  55                  60                  

Pro Ala Glu Arg Phe Glu Pro Phe Ser Arg Val Arg Arg Tyr Leu Lys 
65                  70                  75                  80  

Arg Gln Leu Asn Gln Arg Leu Pro Phe Glu Gln Arg Arg Tyr Val Ile 
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                85                  90                  95      

Gln Glu Ser Ile Asp Phe Asp Pro Arg Leu Ile Glu Phe Lys Pro Arg 
            100                 105                 110         

Gly Thr Val His Leu Glu Gly Tyr Trp Gln Ser Glu Asp Tyr Phe Lys 
        115                 120                 125             

Asp Ile Glu Ala Thr Ile Arg Gln Asp Leu Gln Ile Gln Pro Pro Thr 
    130                 135                 140                 

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

Val Ala Val His Ile Arg Phe Phe Asp Gln Pro Asn Ala Asp Thr Met 
                165                 170                 175     

Asn Asn Ala Pro Ser Asp Tyr Tyr His Arg Ala Val Glu Ala Met Glu 
            180                 185                 190         

Thr Phe Val Pro Gly Ala His Tyr Tyr Leu Phe Ser Asp Gln Pro Glu 
        195                 200                 205             

Ala Ala Lys Ser Arg Ile Pro Leu Pro Asp Glu Arg Val Thr Leu Val 
    210                 215                 220                 

Asn His Asn Arg Gly Asn Lys Leu Ala Tyr Ala Asp Leu Trp Leu Met 
225                 230                 235                 240 

Thr Gln Cys Gln His Phe Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Ala Glu Asn Gln Lys Lys Gln Val Ile Ala Pro Gly 
            260                 265                 270         

Phe Glu Lys Arg Glu Gly Val Ser Trp Trp Gly Phe Lys Gly Leu Leu 
        275                 280                 285             

Pro Lys Gln Trp Ile Lys Leu 
    290                 295 

<210>  56
<211>  287
<212>  PRT
<213>  Vibrio cyclitrophicus

<400>  56

Met Val Ile Val Lys Ile Thr Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Thr Gly Ser Ala Leu Ala Asn Lys Leu Ser Cys Glu Leu Val 
            20                  25                  30          
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Leu Asp Leu Ser Phe Tyr Pro Thr Gln Thr Leu Arg Lys Tyr Glu Leu 
        35                  40                  45              

Ala Lys Phe Asn Ile Asn Ala Arg Val Ala Thr Asp Arg Glu Ile Phe 
    50                  55                  60                  

Leu Ala Gly Gly Gly Asn Asp Phe Phe Ser Lys Ala Leu Lys Lys Leu 
65                  70                  75                  80  

Gly Leu Thr Ser Ile Ile Phe Pro Glu Tyr Ile Lys Glu Gln Glu Ser 
                85                  90                  95      

Ile Lys Tyr Val Gly Lys Ile Asp Leu Cys Lys Ser Gly Ala Tyr Leu 
            100                 105                 110         

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

Leu Thr Arg Glu Phe Leu Pro Arg Ala Gln Leu Ser Pro Ser Ala Leu 
    130                 135                 140                 

Ala Trp Lys Asp His Ile Ser Gln Ala Ser Asn Ser Val Ser Leu His 
145                 150                 155                 160 

Val Arg Arg Gly Asp Tyr Val Glu Asn Ala His Thr Asn Asn Ile His 
                165                 170                 175     

Gly Thr Cys Ser Leu Glu Tyr Tyr Gln His Ala Ile Glu Lys Ile Arg 
            180                 185                 190         

Ser Glu Val His Asn Pro Val Phe Phe Val Phe Ser Asp Asp Ile Glu 
        195                 200                 205             

Trp Cys Lys Leu Asn Leu Ser Ser Leu Ala Glu Val Glu Phe Val Asp 
    210                 215                 220                 

Asn Thr Thr Ser Ala Ile Asp Asp Leu Met Leu Met Arg Gln Cys Lys 
225                 230                 235                 240 

His Ser Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     

Lys Leu Asp Gly Leu Val Ile Ala Pro Arg Asn Trp Phe Ser Ser Ala 
            260                 265                 270         

Ser Arg Asn Leu Lys Gly Ile Tyr Pro Lys Glu Trp His Ile Leu 
        275                 280                 285         

<210>  57
<211>  288

Page 67



37847-517 sequence listing_st25
<212>  PRT
<213>  Lachnospiraceae bacterium NK4A179

<400>  57

Met Arg Ser Val Val Asp Ile Lys Gly Gly Tyr Gly Asn Gln Leu Phe 
1               5                   10                  15      

Cys Tyr Ser Phe Gly Tyr Ala Val Ser Lys Glu Thr Gly Ser Glu Leu 
            20                  25                  30          

Ile Ile Asp Thr Ser Met Leu Asp Met Asn Asn Val Lys Asp Arg Asn 
        35                  40                  45              

Tyr Gln Leu Gly Val Leu Gly Ile Thr Tyr Asp Ser His Ile Ser Tyr 
    50                  55                  60                  

Lys Tyr Gly Lys Asp Phe Leu Ser Arg Lys Thr Gly Leu Asn Arg Leu 
65                  70                  75                  80  

Arg Lys Lys Ser Ala Ile Gly Phe Gly Thr Val Val Phe Lys Glu Lys 
                85                  90                  95      

Glu Gln Tyr Val Tyr Asp Pro Ser Val Phe Glu Ile Lys Arg Asp Thr 
            100                 105                 110         

Tyr Phe Asp Gly Phe Trp Gln Ser Ser Arg Tyr Phe Glu Lys Tyr Ser 
        115                 120                 125             

Asp Asp Leu Arg Lys Met Leu Lys Pro Lys Lys Ile Ser Asn Ala Ala 
    130                 135                 140                 

Glu Lys Leu Ala Glu Asp Ala Arg Asp Cys Leu Ser Val Ser Val His 
145                 150                 155                 160 

Ile Arg Arg Gly Asp Tyr Val Ser Leu Gly Trp Thr Leu Lys Asp Asp 
                165                 170                 175     

Tyr Tyr Ile Lys Ala Leu Asp Ile Ile Lys Glu Arg Tyr Gly Ser Glu 
            180                 185                 190         

Pro Val Phe Phe Val Phe Ser Asp Asn Lys Lys Tyr Ala Asp Asp Phe 
        195                 200                 205             

Phe Ser Ala Ala Gly Leu Lys Tyr Arg Leu Met Asp Tyr Glu Thr Asp 
    210                 215                 220                 

Asp Ala Val Arg Asp Asp Met Phe Leu Met Ser Arg Cys Ser His Asn 
225                 230                 235                 240 

Ile Met Ala Asn Ser Ser Tyr Ser Trp Trp Gly Ala Phe Leu Asn Asp 
                245                 250                 255     
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Asn Lys Asp Lys Thr Val Ile Cys Pro Glu Thr Gly Val Trp Gly Gly 
            260                 265                 270         

Asp Phe Tyr Pro Glu Gly Trp Met Lys Val Thr Ala Ser Ser Gly Lys 
        275                 280                 285             

<210>  58
<211>  291
<212>  PRT
<213>  Unknown

<220>
<223>  uncultured bacterium

<400>  58

Met Ile Ile Val Asn Leu Tyr Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Gly Arg His Leu Ala Glu Lys Asn Asn Thr Glu Leu Lys 
            20                  25                  30          

Leu Asp Ile Ser Ala Phe Glu Ser Tyr Lys Leu Arg Lys Tyr Glu Leu 
        35                  40                  45              

Gly Asn Leu Asn Ile Ile Glu Lys Phe Ala Leu Pro Glu Glu Ile Ser 
    50                  55                  60                  

Arg Leu Ser Thr Leu Pro Thr Gly Lys Ile Glu Arg Phe Ile Arg Lys 
65                  70                  75                  80  

Thr Leu Arg Lys Pro Val Lys Lys Pro Glu Ser Tyr Ile Lys Glu Asn 
                85                  90                  95      

Ile Thr Gly Gly Phe Asn Pro Lys Ile Leu Asp Leu Gln Asn Asn Ile 
            100                 105                 110         

Tyr Leu Glu Gly Tyr Trp Gln Ser Glu Lys Tyr Phe Ile Glu Ile Glu 
        115                 120                 125             

Asp Ile Ile Arg Lys Glu Phe Ser Phe Lys Phe Pro Ala Thr Gly Lys 
    130                 135                 140                 

Asn Lys Glu Ile Leu Glu Asn Ile Leu Asn Ile Asn Ser Val Ser Leu 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Val Thr Asn Pro Glu Val Asn Gln Val 
                165                 170                 175     

His Gly Val Cys Ser Leu Asp Tyr Tyr Lys Ser Cys Val Asp Phe Ile 
            180                 185                 190         

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

Page 69



37847-517 sequence listing_st25
        195                 200                 205             

Glu Trp Val Lys Asn Asn Leu Gln Ile Gln Ser Gln Val Tyr Tyr Val 
    210                 215                 220                 

Asp His Asn Thr Val Asp Asn Ala Ile Glu Asp Met Arg Leu Met Phe 
225                 230                 235                 240 

Ser Cys Lys His Asn Ile Leu Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Asn Ser Asn Pro Asp Lys Met Val Ile Thr Pro Arg Lys 
            260                 265                 270         

Trp Phe Asn Thr Thr Tyr Asp Ser Asn Asp Leu Ile Pro Glu Arg Trp 
        275                 280                 285             

Ile Lys Leu 
    290     

<210>  59
<211>  760
<212>  PRT
<213>  Bacteroides fragilis

<400>  59

Met Lys Ile Gly Ile Ile Tyr Ile Val Thr Gly Pro Tyr Ile Lys Phe 
1               5                   10                  15      

Trp Asn Glu Phe Tyr Ser Ser Ser Gln Leu Tyr Phe Cys Val Glu Ala 
            20                  25                  30          

Glu Lys Asn Tyr Glu Val Phe Thr Asp Ser Ser Glu Leu Ala Ser Gln 
        35                  40                  45              

Arg Leu Pro Asn Val His Met His Leu Ile Glu Asp Lys Gly Trp Ile 
    50                  55                  60                  

Val Asn Val Ser Ser Lys Ser Lys Phe Ile Cys Glu Ile Arg Asn Gln 
65                  70                  75                  80  

Leu Thr Ser Tyr Asp Tyr Ile Phe Tyr Leu Asn Gly Asn Phe Lys Phe 
                85                  90                  95      

Ile Ser Pro Ile Tyr Cys Asp Glu Ile Leu Pro Gln Ala Glu His Asn 
            100                 105                 110         

Tyr Leu Thr Ala Leu Ser Phe Ser His Tyr Leu Thr Ile His Pro Asp 
        115                 120                 125             

His Tyr Pro Tyr Asp Arg Asn Lys Asn Cys Asn Ala Phe Ile Pro Tyr 
    130                 135                 140                 
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Gly Gln Gly Lys Tyr Tyr Phe Gln Gly Gly Phe Tyr Gly Gly Arg Thr 
145                 150                 155                 160 

Gln Glu Val Leu Ser Leu Ser Glu Trp Cys Arg Asp Ala Ile Glu Ala 
                165                 170                 175     

Asp Phe Asn Lys Lys Val Ile Ala Arg Phe His Asp Glu Ser Tyr Ile 
            180                 185                 190         

Asn Arg Tyr Leu Leu Thr Gln His Pro Lys Val Leu Asn Asp Lys Tyr 
        195                 200                 205             

Ala Phe Gln Asp Ile Trp Pro Tyr Glu Gly Glu Tyr Lys Ala Ile Val 
    210                 215                 220                 

Leu Asn Lys Glu Glu Val Pro Glu Asp Asn Asn Leu Gln Glu Met Lys 
225                 230                 235                 240 

Gln Asn Tyr Ile Asp Pro Ser Leu Ser Phe Leu Leu Asn Asp Glu Leu 
                245                 250                 255     

Lys Phe Ile Pro Ile Ser Ile Val Gln Leu Tyr Gly Gly Leu Gly Asn 
            260                 265                 270         

Gln Met Phe Gly Tyr Ala Phe Tyr Leu Tyr Ile Arg His Ile Ser Thr 
        275                 280                 285             

Gln Glu Arg Lys Leu Leu Ile Asp Pro Ala Pro Cys Lys Arg Tyr Gly 
    290                 295                 300                 

Asn His Asn Gly Tyr Glu Leu Pro Ser Ile Phe Ser Lys Ile Cys Gln 
305                 310                 315                 320 

Asp Ile His Ile Ser Asp Glu Thr Lys Asn Asn Ile Arg Lys Leu Arg 
                325                 330                 335     

Lys Gly Thr Ser Leu Ser Ile Glu Glu Val Arg Ala Ser Met Pro Gln 
            340                 345                 350         

Ser Phe Lys Glu Lys Lys Gln Pro Ile Ile Phe Tyr Ser Gly Cys Trp 
        355                 360                 365             

Gln Cys Val Thr Tyr Val Glu Thr Val Lys Asp Glu Ile Lys Lys Asp 
    370                 375                 380                 

Phe Ile Phe Asp Glu Ser Lys Leu Asn Glu Pro Ser Ala Gln Met Leu 
385                 390                 395                 400 

Arg Ile Ile Arg Arg Ser Asn Ser Val Ser Val His Ile Arg Arg Asn 
                405                 410                 415     
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Asp Tyr Leu Ile Gly Asn Asn Glu Phe Leu Tyr Gly Gly Ile Cys Thr 
            420                 425                 430         

Lys Ser Tyr Tyr Glu Lys Ala Ile Ser Gln Met Tyr Thr Leu Leu Lys 
        435                 440                 445             

Asp Glu Pro Ile Phe Ile Tyr Phe Thr Asp Asp Pro Glu Trp Val Arg 
    450                 455                 460                 

Ser Asn Phe Ala Leu Asp Lys Ser Tyr Leu Val Asp Trp Asn Lys Asn 
465                 470                 475                 480 

Lys Asp Asn Trp Gln Asp Met Tyr Leu Met Ser Ala Cys Arg His His 
                485                 490                 495     

Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Gly Gly 
            500                 505                 510         

Phe Pro Glu Lys Lys Val Ile Ala Pro Ser Thr Trp Leu Asn Gly Met 
        515                 520                 525             

Gln Thr Pro Asp Ile Leu Pro Thr Glu Trp Ile Lys Ile Pro Ile Thr 
    530                 535                 540                 

Pro Asp Lys Lys Ile Leu Asp Arg Ile Cys Asn His Leu Ile Leu His 
545                 550                 555                 560 

Ser Ser Tyr Met Lys Gln Leu Gly Leu Asn Ser Gly Lys Met Gly Val 
                565                 570                 575     

Val Ile Phe Phe Phe His Tyr Ala Arg Tyr Thr Gln Asn Pro Leu Tyr 
            580                 585                 590         

Glu Asn Tyr Ala Gly Asp Leu Phe Asp Glu Leu Tyr Glu Glu Ile His 
        595                 600                 605             

Lys Gly Ile Ser Phe Ser Phe Leu Asp Gly Leu Cys Gly Ile Ala Trp 
    610                 615                 620                 

Ala Val Glu Tyr Leu Val His Glu Gln Phe Ile Glu Gly Asn Thr Asp 
625                 630                 635                 640 

Asp Ser Leu Ala Glu Ile Asp Phe Lys Val Met Gln Ile Asp Pro Arg 
                645                 650                 655     

Arg Phe Thr Asp Tyr Ser Phe Glu Thr Gly Leu Glu Gly Ile Ala Cys 
            660                 665                 670         

Tyr Val Leu Ser Arg Leu Leu Ser Pro Arg Val Cys Ser Ser Ser Leu 
        675                 680                 685             
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Thr Leu Asp Ser Val Tyr Leu Lys Asp Leu Thr Glu Ala Cys Arg Lys 
    690                 695                 700                 

Val Pro Val Asp Lys Ala Asn Tyr Thr Arg Leu Phe Leu Asn Tyr Ile 
705                 710                 715                 720 

Glu Ser Lys Glu Val Gly Tyr Ser Phe Lys Asp Val Leu Met Gln Val 
                725                 730                 735     

Leu Asn His Ser Glu Lys Ala Phe Gly Ser Asp Gly Leu Thr Trp Gln 
            740                 745                 750         

Thr Gly Leu Thr Met Ile Met Arg 
        755                 760 

<210>  60
<211>  290
<212>  PRT
<213>  Butyrivibrio sp. AE3009

<400>  60

Met Ile Ile Ile Gln Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Glu Leu Arg Ser Arg Gly Lys Glu Val Lys Ile 
            20                  25                  30          

Asp Asp Val Thr Gly Phe Val Asp Asp Glu Leu Arg Thr Pro Val Leu 
        35                  40                  45              

Gln Arg Phe Gly Ile Glu Tyr Asp Arg Ala Thr Arg Glu Glu Val Val 
    50                  55                  60                  

Lys Leu Thr Asp Ser Lys Met Asp Ile Phe Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Leu Thr Gly Arg Lys Thr Cys Arg Ile Asp Glu Glu Ser Gly Thr Phe 
                85                  90                  95      

Asn Pro Asp Ile Leu Glu Leu Asp Glu Ala Tyr Leu Val Gly Tyr Trp 
            100                 105                 110         

Gln Ser Asp Lys Tyr Phe Arg Asn Glu Asp Val Ile Ala Gln Leu Arg 
        115                 120                 125             

Gln Glu Phe Gln Lys Arg Pro Gln Glu Ile Met Thr Asp Ser Ala Ser 
    130                 135                 140                 

Trp Ala Thr Leu Gln Gln Ile Glu Cys Cys Gln Ser Val Ser Leu His 
145                 150                 155                 160 
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Ile Arg Arg Thr Asp Tyr Ile Asp Glu Glu His Asn His Ile His Asn 
                165                 170                 175     

Leu Cys Thr Glu Lys Tyr Tyr Lys Gly Ala Ile Asp Arg Ile Arg Ser 
            180                 185                 190         

Gln Tyr Pro Ser Ala Val Phe Phe Ile Phe Thr Asp Asp Lys Glu Trp 
        195                 200                 205             

Cys Arg Asn His Phe Arg Gly Pro Asn Phe Phe Val Val Glu Leu Ala 
    210                 215                 220                 

Glu Lys Glu Asn Thr Asp Ile Ala Glu Met Leu Leu Met Ser Ser Cys 
225                 230                 235                 240 

Lys His His Ile Cys Ala Asn Ser Ser Phe Ser Trp Trp Ser Ala Trp 
                245                 250                 255     

Leu Asn Asp Ser Pro Glu Lys Met Val Ile Val Pro Asn Lys Trp Ile 
            260                 265                 270         

Asn Asn Arg Asp Met Asp Asp Ile Tyr Thr Asp Arg Met Thr Lys Met 
        275                 280                 285             

Ala Ile 
    290 

<210>  61
<211>  277
<212>  PRT
<213>  Bacteroides ovatus

<400>  61

Met Lys Gln Thr Ile Ile Leu Ser Gly Gly Leu Gly Asn Gln Met Phe 
1               5                   10                  15      

Gln Tyr Ala Phe Phe Leu Ser Met Lys Ala Lys Gly Lys Ser Cys Ser 
            20                  25                  30          

Leu Asp Thr Thr Leu Phe Gln Thr Asn Lys Met His Asn Gly Phe Glu 
        35                  40                  45              

Leu Lys Ser Val Phe Asp Ile Pro Asp Ser Pro Asn Gln Ala Ser Ala 
    50                  55                  60                  

Leu His Ser Leu Leu Ile Lys Met Leu Arg Arg Tyr Lys Pro Lys Ser 
65                  70                  75                  80  

Ile Leu Thr Ile Asp Glu Pro Tyr Thr Phe Cys Pro Asp Ala Leu Glu 
                85                  90                  95      
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Ser Lys Lys Ser Phe Leu Met Gly Asp Trp Leu Ser Pro Lys Tyr Phe 
            100                 105                 110         

Glu Ser Ile Lys Asp Val Val Val Asn Ala Tyr Arg Phe His Asn Ile 
        115                 120                 125             

Gly Asn Lys Asn Val Asp Thr Ala Asn Glu Met His Gly Asn Asn Ser 
    130                 135                 140                 

Val Ser Ile His Ile Arg Arg Gly Asp Tyr Leu Lys Leu Pro Tyr Tyr 
145                 150                 155                 160 

Cys Val Cys Asn Glu Asn Tyr Tyr Arg Gln Ala Ile Glu Gln Ile Lys 
                165                 170                 175     

Asp Arg Val Asp Asn Pro Ile Phe Tyr Val Phe Ser Asn Glu Pro Ser 
            180                 185                 190         

Trp Cys Asp Ser Phe Met Lys Glu Phe Arg Val Asn Phe Lys Ile Val 
        195                 200                 205             

Asn Trp Asn Gln Gly Lys Asp Ser Tyr Gln Asp Met Tyr Leu Met Thr 
    210                 215                 220                 

Gln Cys Lys His Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly 
225                 230                 235                 240 

Ala Trp Leu Asn Asn Asn Thr Asp Lys Ile Ile Val Ala Pro Ser Lys 
                245                 250                 255     

Trp Phe Lys Asn Ser Glu His Asn Ile Asn Cys Lys Glu Trp Leu Leu 
            260                 265                 270         

Ile Asp Thr Ser Lys 
        275         

<210>  62
<211>  291
<212>  PRT
<213>  Desulfospira joergensenii

<400>  62

Met Gly Lys Lys Tyr Val Glu Thr Val Val Asn Gly Gly Leu Gly Asn 
1               5                   10                  15      

Gln Ile Phe Gln Phe Ser Ala Gly Phe Ala Leu Ser Lys Arg Leu Asn 
            20                  25                  30          

Leu Asp Leu Val Leu Asn Ile Ser Thr Phe Asp Ser Cys Gln Lys Arg 
        35                  40                  45              

Asn Phe Glu Leu Tyr Thr Phe Pro Lys Ile Lys Asn Ser Phe Ala Cys 
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    50                  55                  60                  

Ile Lys Asp Asp Asp Pro Gly Val Phe Ser Arg Leu Arg Ile Pro Phe 
65                  70                  75                  80  

Leu Asn Phe Lys Glu Lys Ile Lys Gln Phe His Glu Ser His Phe Phe 
                85                  90                  95      

Phe Asp Pro Ala Phe Phe Asp Ile Arg Glu Pro Val Arg Ile Glu Gly 
            100                 105                 110         

Tyr Phe Gln Ser Tyr Lys Tyr Phe Glu Lys Tyr Ser Asp Gln Leu Lys 
        115                 120                 125             

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

Lys Val Ile Ser Ser Lys Lys Glu Ser Val Ser Val His Ile Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Ile Ser Asp Gln Gly Ile Asn Glu Val His Gly Thr Leu 
                165                 170                 175     

Asn Glu Ala Tyr Tyr Leu Asn Ser Ile Lys Leu Met Glu Lys Met Phe 
            180                 185                 190         

Pro Glu Ser Phe Phe Phe Leu Phe Thr Asp Asp Pro His Tyr Val Glu 
        195                 200                 205             

Glu Asn Phe Lys Phe Leu Glu Asp Thr Ser Cys Ile Ile Ser Asp Asn 
    210                 215                 220                 

Asp Cys Leu Pro Tyr Glu Asp Met Tyr Leu Met Ala Asn Cys His His 
225                 230                 235                 240 

Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

Gln Asn Pro Glu Lys Ile Val Ile Ala Pro Arg Lys Trp Phe Ser Arg 
            260                 265                 270         

Lys Ile Leu Met Glu Lys Pro Val Met Asp Leu Leu Pro Asp Asp Trp 
        275                 280                 285             

Ile Leu Leu 
    290     

<210>  63
<211>  303
<212>  PRT
<213>  Lachnospiraceae bacterium 10-1
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<400>  63

Met Asn Ile Ile Arg Met Thr Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Phe Leu Arg Leu Lys Ala Gln Gly Lys Glu Val Lys Phe 
            20                  25                  30          

Asp Asp Arg Thr Glu Tyr Lys Gly Glu Glu Ala Arg Pro Ile Leu Leu 
        35                  40                  45              

Trp Ala Phe Gly Ile Asp Tyr Pro Ala Ala Gly Glu Glu Glu Val Asn 
    50                  55                  60                  

Glu Leu Thr Asp Gly Val Met Lys Phe Ser His Arg Leu Arg Arg Lys 
65                  70                  75                  80  

Leu Phe Gly Arg Lys Ser Lys Glu Tyr Arg Glu Lys Ser Cys Asn Phe 
                85                  90                  95      

Asp Gln Gln Ile Leu Glu Lys Glu Pro Ala Tyr Phe Thr Gly Tyr Phe 
            100                 105                 110         

Gln Ser Glu Arg Tyr Phe Glu Glu Val Lys Glu Gln Val Arg Lys Ala 
        115                 120                 125             

Phe Gln Phe Ser Gly Lys Ile Trp Gly Ser Val Ser Lys Glu Leu Glu 
    130                 135                 140                 

Glu Arg Ile Arg Glu Tyr Gln Thr Lys Ile Glu Asn Lys Ser Gln Met 
145                 150                 155                 160 

Pro Val Ser Val His Ile Arg Arg Gly Asp Tyr Leu Glu Asn Asp Glu 
                165                 170                 175     

Ala Tyr Gly Gly Ile Cys Thr Asp Ala Tyr Tyr Arg Lys Ala Ile Glu 
            180                 185                 190         

Met Met Glu Glu Lys Phe Pro Asn Thr Val Phe Tyr Ile Phe Ser Asn 
        195                 200                 205             

Asp Thr Gly Trp Ala Lys Gln Trp Ile Asp His Phe Tyr Lys Glu Lys 
    210                 215                 220                 

Ser Arg Phe Ile Val Ile Glu Gly Thr Thr Glu Asp Thr Gly Tyr Leu 
225                 230                 235                 240 

Asp Leu Phe Leu Met Ser Lys Cys Arg Ala His Ile Ile Ala Asn Ser 
                245                 250                 255     

Ser Phe Ser Trp Trp Gly Ala Trp Leu Asp Pro Asp Gln Glu Lys Ile 
            260                 265                 270         
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Val Ile Ala Pro Ser Lys Trp Val Asn Asn Gln Asp Met Lys Asp Ile 
        275                 280                 285             

Tyr Thr Arg Glu Met Ile Lys Ile Ser Pro Lys Gly Glu Val Arg 
    290                 295                 300             

<210>  64
<211>  289
<212>  PRT
<213>  Bacteroides dorei

<400>  64

Met Val Val Val Tyr Val Gly Ala Gly Leu Ala Asn Arg Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ala Leu Ser Leu Arg Glu Lys Gly Leu Asp Val Phe Ile 
            20                  25                  30          

Asp Glu Asp Ser Phe Ile Pro Arg Phe Asp Phe Glu Arg Thr Lys Leu 
        35                  40                  45              

Asp Ser Val Phe Val Asn Val Asn Ile Gln Arg Cys Asp Lys Asn Ser 
    50                  55                  60                  

Phe Pro Leu Val Leu Arg Glu Asp Arg Phe Tyr Lys Leu Leu Lys Arg 
65                  70                  75                  80  

Ile Ser Glu Tyr Met Ser Asp Asn Arg Tyr Ile Glu Arg Trp Asn Leu 
                85                  90                  95      

Asp Tyr Leu Pro Tyr Ile His Lys Lys Ala Ser Thr Asn Cys Ile Phe 
            100                 105                 110         

Ile Gly Phe Trp Ile Ser Tyr Lys Tyr Phe Gln Ser Ser Glu Asp Ala 
        115                 120                 125             

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

Glu Leu Ala Thr Lys Leu Val Thr Glu Asn Ser Val Ala Val His Phe 
145                 150                 155                 160 

Arg Lys Asn Ile Asp Tyr Leu Lys Asn Leu Pro Asn Thr Cys Pro Pro 
                165                 170                 175     

Ser Tyr Tyr Tyr Glu Ala Ile Asn Tyr Ile Lys Lys Tyr Val Pro Asn 
            180                 185                 190         

Pro Lys Phe Tyr Phe Phe Ser Asp Asn Trp Asp Trp Val Arg Glu Asn 
        195                 200                 205             
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Ile Arg Gly Val Glu Phe Thr Ala Val Asp Trp Asn Pro Ser Ser Gly 
    210                 215                 220                 

Ile His Ser His Cys Asp Met Gln Leu Met Ser Leu Cys Lys His Asn 
225                 230                 235                 240 

Ile Ile Ala Asn Ser Thr Tyr Ser Trp Trp Ser Ala Tyr Leu Asn Glu 
                245                 250                 255     

Asn Asn Asn Lys Ile Val Val Cys Pro Lys Asp Trp Tyr Gly Gly Met 
            260                 265                 270         

Val Lys Lys Leu Asp Thr Ile Ile Pro Glu Ser Trp Ile Ile Ile Asn 
        275                 280                 285             

Gly 
    

<210>  65
<211>  292
<212>  PRT
<213>  Firmicutes bacterium CAG:24

<400>  65

Met Val Ile Val Lys Met Ser Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Arg Lys Ile Gln Gln Thr Gly Lys Asp Val Lys Leu 
            20                  25                  30          

Asp Leu Phe Ser Phe Gln Asp Lys Asn Ala Phe Arg Arg Phe Ser Leu 
        35                  40                  45              

Asp Ile Phe Pro Ile Glu Tyr Gln Thr Ala Asn Leu Glu Glu Cys Arg 
    50                  55                  60                  

Lys Leu Gly Glu Cys Ser Tyr Arg Pro Val Asp Lys Ile Arg Arg Lys 
65                  70                  75                  80  

Met Phe Gly Leu Lys Glu Ser Tyr Tyr Gln Glu Asp Leu Asp Lys Gly 
                85                  90                  95      

Tyr Gln Pro Glu Ile Leu Glu Met Asn Pro Val Tyr Leu Asp Gly Tyr 
            100                 105                 110         

Trp Gln Cys Glu Arg Tyr Phe Gln Asp Ile Arg Glu Lys Ile Leu Glu 
        115                 120                 125             

Asp Tyr Thr Phe Pro Lys Lys Ile Ser Ile Glu Ser Ser Arg Leu Gln 
    130                 135                 140                 
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Glu Arg Ile Lys Asn Thr Glu Ser Val Ser Ile His Ile Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Leu Asp Ala Ala Asn Tyr Lys Ile Tyr Gly Asn Ile Cys Thr 
                165                 170                 175     

Ile Glu Tyr Tyr Gln Ser Ala Ile Ser Arg Met Arg Lys Leu Cys Glu 
            180                 185                 190         

Lys Pro Asn Phe Tyr Leu Phe Ser Asn Asp Pro Glu Trp Ala Lys Glu 
        195                 200                 205             

Ile Phe Gly Asp Thr Glu Asp Ile Thr Ile Val Glu Glu Asp Lys Glu 
    210                 215                 220                 

Arg Pro Asp Tyr Glu Asp Met Phe Leu Met Ser Arg Cys Lys His Asn 
225                 230                 235                 240 

Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Gln 
                245                 250                 255     

Asn Glu Asn Lys Arg Val Ile Ala Pro Val Lys Trp Phe Asn Asn His 
            260                 265                 270         

Ser Val Thr Asp Val Ile Cys Asp Asp Trp Ile Arg Ile Asp Gly Asp 
        275                 280                 285             

His Lys Gly Ala 
    290         

<210>  66
<211>  294
<212>  PRT
<213>  Clostridium hathewayi CAG:224

<400>  66

Met Ile Tyr Val Asn Ile Arg Gly Arg Leu Gly Asn Gln Leu Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Ala Arg Ala Leu Gln Lys Ser Thr Asn Gln Gln Ile Thr 
            20                  25                  30          

Leu Asn Tyr Thr Ser Phe Arg Lys His Tyr Asn Asn Thr Ala Met Asp 
        35                  40                  45              

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

Glu Leu Pro Trp Phe Ala Asn Thr Asp Gly Lys Val Ile Arg Ile Leu 
65                  70                  75                  80  

Arg His Tyr Phe Pro Lys Leu Ile Arg Ser Ile Leu Gln Lys Met Asn 
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                85                  90                  95      

Val Leu Met Trp Leu Gly Asp Glu Tyr Val Glu Val Lys Val Asn Lys 
            100                 105                 110         

Arg Arg Asp Ile Tyr Ile Asp Gly Phe Trp Gln Ser Ser Arg Tyr Phe 
        115                 120                 125             

Lys Ser Val Tyr Lys Glu Leu Lys Asn Glu Leu Ile Pro Lys Met Glu 
    130                 135                 140                 

Met Ser Lys Glu Ile Lys Thr Met Gly Asp Leu Ile Asn Gln Lys Glu 
145                 150                 155                 160 

Ser Val Cys Val Ser Val Arg Arg Gly Asp Tyr Val Thr Val Lys Lys 
                165                 170                 175     

Asn Arg Asp Val Tyr Tyr Ile Cys Asp Glu Lys Tyr Leu Asn Thr Ser 
            180                 185                 190         

Ile Met Arg Met Val Glu Leu Val Pro Asn Val Thr Trp Phe Ile Phe 
        195                 200                 205             

Ser Asp Asp Ala Asp Trp Val Lys Asp Asn Ile Val Phe Pro Gly Glu 
    210                 215                 220                 

Val Phe Tyr Gln Pro Pro Arg Val Thr Pro Leu Glu Thr Leu Tyr Leu 
225                 230                 235                 240 

Met Lys Ala Cys Lys His Phe Ile Ile Ser Asn Ser Ser Phe Ser Trp 
                245                 250                 255     

Trp Gly Gln Tyr Leu Ser Asn Asn Asp Asn Lys Ile Val Ile Gly Pro 
            260                 265                 270         

Ala Lys Trp Tyr Val Asp Gly Arg Lys Thr Asp Ile Ile Glu Glu Glu 
        275                 280                 285             

Trp Ile Lys Ile Glu Val 
    290                 

<210>  67
<211>  294
<212>  PRT
<213>  Syntrophus acidotrophicus

<400>  67

Met Val Ile Val Arg Leu Thr Gly Gly Ile Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Arg Arg Val Ser Leu Val Asn Asn Ala Pro Leu Phe 
            20                  25                  30          
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Leu Asp Leu Gly Trp Phe Gln Glu Thr Gly Ser Trp Thr Pro Arg Lys 
        35                  40                  45              

Tyr Glu Leu Asp Ala Phe Arg Ile Ala Gly Glu Ser Ala Ser Val Gly 
    50                  55                  60                  

Asp Ile Lys Asp Phe Lys Ser Arg Arg Gln Asn Ala Phe Phe Arg Arg 
65                  70                  75                  80  

Leu Pro Leu Phe Leu Lys Lys Arg Ile Phe His Thr Arg Gln Thr His 
                85                  90                  95      

Ile Ile Glu Lys Ser Tyr Asn Phe Asp Pro Glu Ile Leu Asn Leu Gln 
            100                 105                 110         

Gly Asn Val Tyr Leu Asp Gly Tyr Trp Gln Ser Glu Lys Tyr Phe Ser 
        115                 120                 125             

Asp Val Asp Ser Glu Ile Arg Arg Glu Phe Ser Phe Gln Thr Asp Pro 
    130                 135                 140                 

Ala Glu Arg Asn Arg Lys Ile Leu Glu Arg Ile Ala Ser Cys Glu Ser 
145                 150                 155                 160 

Val Ser Ile His Ile Arg Arg Gly Asp Tyr Val Thr Leu Pro Asp Ala 
                165                 170                 175     

Asn Ala Phe His Gly Leu Cys Thr Pro Ala Tyr Tyr Arg Leu Ala Val 
            180                 185                 190         

Glu Gln Ile Ser Arg Lys Val Val Glu Pro Val Phe Phe Val Phe Ser 
        195                 200                 205             

Asp Asp Ile Ala Trp Ala Arg Gly Asn Leu Lys Leu Gly Phe Glu Thr 
    210                 215                 220                 

Cys Phe Met Asp Gln Asn Gly Pro Asp Arg Gly Asp Glu Asp Leu Arg 
225                 230                 235                 240 

Leu Met Ile Ala Cys Arg His His Ile Ile Ala Asn Ser Ser Phe Ser 
                245                 250                 255     

Trp Trp Gly Ala Trp Leu Cys Ser Asn Pro Glu Lys Ile Val Tyr Ala 
            260                 265                 270         

Pro Arg Lys Trp Phe Asn Asn Gly Leu Asp Thr Pro Asp Asn Ile Pro 
        275                 280                 285             

Ala Ser Trp Ile Arg Ile 
    290                 
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<210>  68
<211>  290
<212>  PRT
<213>  Bacteroides caccae

<400>  68

Met Lys Ile Val Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Ser Leu Lys Lys Lys Tyr Pro Lys Glu Lys Ile 
            20                  25                  30          

Lys Ile Asp Ile Ser Met Phe Glu Thr Tyr Gly Leu His Asn Gly Phe 
        35                  40                  45              

Glu Leu Lys Arg Ile Phe Asp Ile Asp Ala Glu Tyr Ala Ser Arg Glu 
    50                  55                  60                  

Glu Ile Arg Glu Leu Ser Phe Tyr Ile Lys Ile Tyr Lys Leu Gln Arg 
65                  70                  75                  80  

Ile Phe Arg Lys Ile Phe Pro Val Arg Lys Thr Glu Cys Val Glu Lys 
                85                  90                  95      

Tyr Asp Phe Lys Phe Met Ser Glu Val Trp Ser Asn Cys Asp Arg Tyr 
            100                 105                 110         

Tyr Glu Gly Tyr Trp Gln Asn Trp Glu Tyr Phe Ile Glu Ala Gln Thr 
        115                 120                 125             

Glu Val Arg Ser Thr Phe Thr Phe Lys Lys Glu Leu Val Gly Arg Asn 
    130                 135                 140                 

Ala Lys Val Ile Arg Glu Ile Gln Tyr Ala Lys Met Pro Val Ser Leu 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Leu His His Lys Leu Phe Gly Gly Leu 
                165                 170                 175     

Cys Asp Leu Asn Tyr Tyr Lys Lys Ala Ile Asp Tyr Val Leu Asn Asn 
            180                 185                 190         

Tyr Asp Thr Pro Gln Phe Tyr Leu Phe Ser Asn Asp Ile Glu Trp Cys 
        195                 200                 205             

Lys Thr Tyr Ile Leu Pro Leu Val Gln Gly Tyr Pro Phe Ile Leu Val 
    210                 215                 220                 

Asp Trp Asn Ser Gly Val Glu Ser Tyr Ile Asp Met Gln Leu Met Ser 
225                 230                 235                 240 
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Cys Cys Arg Ile Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala 
                245                 250                 255     

Ala Trp Leu Asn Asp Ser Ser Glu Lys Ile Val Ile Ala Pro Lys Leu 
            260                 265                 270         

Trp Ala His Ser Pro Tyr Gly Lys Glu Ile Gln Leu Lys Ser Trp Leu 
        275                 280                 285             

Leu Phe 
    290 

<210>  69
<211>  291
<212>  PRT
<213>  Butyrivibrio fibrisolvens

<400>  69

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

Tyr Ala Leu Tyr Lys Ser Met Leu His Lys Gly Leu Asp Val Thr Ile 
            20                  25                  30          

Asp Lys Ser Ile Tyr Arg Asp Val Asp His Lys Glu Gln Val Asp Leu 
        35                  40                  45              

Asp Arg Phe Pro Asn Val Ser Tyr Ile Glu Ala Asp Arg Lys Leu Ser 
    50                  55                  60                  

Ser Thr Leu Arg Gly Tyr Gly Tyr Asn Asp Ser Ile Ile Asp Lys Ile 
65                  70                  75                  80  

Arg Asn Lys Leu Asn Lys Ser Lys Arg Asn Leu Tyr His Glu Asp Leu 
                85                  90                  95      

Asp Lys Gly Tyr Gln Pro Glu Ile Phe Glu Phe Asp Asn Val Tyr Leu 
            100                 105                 110         

Asn Gly Tyr Trp Gln Cys Glu Arg Tyr Phe Lys Asp Ile Lys Asn Glu 
        115                 120                 125             

Ile Lys Lys Asp Phe Ile Phe Pro Cys Thr Gln Ser Gly Asp Asp Lys 
    130                 135                 140                 

Ile Lys Ala Leu Thr Ile Glu Met Glu Ser Cys Asn Ser Val Ser Leu 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Leu Lys Pro Gly Leu Ile Glu Ile Tyr 
                165                 170                 175     
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Gly Asn Ile Cys Thr Glu Glu Tyr Tyr Lys Lys Ser Ile Glu Tyr Ile 
            180                 185                 190         

Lys Glu Arg Val Asp Asn Pro Val Phe Tyr Ile Phe Ser Asn Asp Met 
        195                 200                 205             

Ala Trp Val Arg Asp Asn Phe Lys Ser Asp Asp Phe Arg Tyr Val Asn 
    210                 215                 220                 

Glu Asp Gly Ala Phe Asp Gly Met Thr Asp Met Tyr Leu Met Thr Arg 
225                 230                 235                 240 

Cys Arg His Asn Ile Val Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Asn Lys His Asp Asp Asn Ile Val Ile Cys Pro Asn Arg Trp 
            260                 265                 270         

Val Asn Thr His Thr Val Thr Asp Ile Ile Cys Glu Asp Trp Ile Arg 
        275                 280                 285             

Ile Asp Val 
    290     

<210>  70
<211>  309
<212>  PRT
<213>  Parabacteroides distasonis

<400>  70

Met Ile Val Gly Gly Asn Asp Tyr Cys Lys Val Lys Val Val Asn Ile 
1               5                   10                  15      

Ile Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr Ala Phe Ala Leu Ser 
            20                  25                  30          

Leu Lys Glu His Phe Pro Lys Glu Glu Ile Arg Ile Asp Ile Ser His 
        35                  40                  45              

Phe Asn Tyr Leu Phe Val Asn Lys Val Gly Ala Ala Asn Leu His Asn 
    50                  55                  60                  

Gly Tyr Glu Leu Asp Lys Ile Phe Phe Asn Ile Glu Leu Lys Lys Ala 
65                  70                  75                  80  

Asn Ala Trp Gln Leu Met Lys Leu Thr Trp Phe Ile Pro Asn Tyr Leu 
                85                  90                  95      

Ile Ser Arg Ile Ala Arg Lys Ile Leu Pro Val Arg Asn Ser Glu Tyr 
            100                 105                 110         

Ile Gln Asn Ser Ser Asp Cys Phe Phe Tyr Asp Pro Met Val Tyr Asn 
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        115                 120                 125             

Lys Gln Gly Ser Cys Tyr Tyr Glu Gly Tyr Trp Gln Ala Ile Gly Tyr 
    130                 135                 140                 

Tyr Glu Ser Met Arg Asp Lys Leu Cys Lys Ile Phe Gln His Pro Ser 
145                 150                 155                 160 

Pro Glu Gly Lys Asn Lys Gln Tyr Ile Glu Asn Met Glu Ser Ser Asn 
                165                 170                 175     

Ser Val Gly Ile His Ile Arg Arg Gly Asp Tyr Leu Leu Ser Asp Asn 
            180                 185                 190         

Phe Arg Gly Ile Cys Glu Val Asp Tyr Tyr Lys Arg Ala Ile Asp Lys 
        195                 200                 205             

Ile Leu Gln Asp Gly Glu Lys His Val Phe Tyr Leu Phe Ser Asn Asp 
    210                 215                 220                 

Gln Lys Trp Cys Glu Glu Tyr Ile Leu Pro Leu Leu Gly Asn Tyr Glu 
225                 230                 235                 240 

Ile Ile Phe Val Thr Gly Asn Ile Gly Arg Asp Ser Cys Trp Asp Met 
                245                 250                 255     

Phe Leu Met Thr His Cys Lys Asp Leu Ile Ile Ala Asn Ser Ser Phe 
            260                 265                 270         

Ser Trp Trp Gly Ala Phe Leu Asn Lys Arg Gly Gly Arg Val Val Thr 
        275                 280                 285             

Pro Lys Arg Trp Met Asn Arg Asn Ile Arg Tyr Asp Leu Trp Met Pro 
    290                 295                 300                 

Glu Trp Ile Arg Ile 
305                 

<210>  71
<211>  295
<212>  PRT
<213>  Geobacter uraniireducens

<400>  71

Met Ile Ile Ala Arg Leu Gln Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Val Gly Leu His Leu Ala Leu Thr His Asn Val Glu Leu Lys 
            20                  25                  30          

Ile Asp Ile Thr Met Phe Ser Asp Tyr Lys Trp His Thr Tyr Ser Leu 
        35                  40                  45              
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Arg Pro Phe Asn Ile Arg Glu Ser Ile Ala Thr Glu Glu Glu Ile Lys 
    50                  55                  60                  

Ala Leu Thr Asp Val Lys Met Asp Arg Pro Tyr Lys Lys Ile Asp Asn 
65                  70                  75                  80  

Phe Leu Cys Arg Leu Leu Arg Lys Ser Gln Lys Ile Ser Ala Thr His 
                85                  90                  95      

Val Lys Glu Lys His Phe His Tyr Asp Pro Asp Ile Leu Lys Leu Pro 
            100                 105                 110         

Asp Asn Val Tyr Leu Asp Gly Tyr Trp Gln Ser Glu Lys Tyr Phe Lys 
        115                 120                 125             

Glu Ile Glu Asn Ile Ile Arg Gln Thr Phe Ile Ile Lys Asn Pro Gln 
    130                 135                 140                 

Leu Gly Arg Asp Lys Glu Leu Ala Cys Lys Ile Leu Ser Thr Glu Ser 
145                 150                 155                 160 

Val Cys Leu His Ile Arg Arg Gly Asn Tyr Val Thr Asp Lys Thr Thr 
                165                 170                 175     

Asn Ser Val Leu Gly Pro Cys Asp Leu Ser Tyr Tyr Ser Asn Cys Ile 
            180                 185                 190         

Lys Ser Leu Ala Gly Asn Asn Lys Asp Pro His Phe Phe Val Phe Ser 
        195                 200                 205             

Asn Asp His Glu Trp Val Ser Lys Asn Leu Lys Leu Asp Tyr Pro Thr 
    210                 215                 220                 

Ile Tyr Val Asp His Asn Asn Glu Asp Lys Asp Tyr Glu Asp Leu Arg 
225                 230                 235                 240 

Leu Met Ser Gln Cys Lys His His Ile Ile Ala Asn Ser Thr Phe Ser 
                245                 250                 255     

Trp Trp Ser Ala Trp Leu Cys Ser Asn Pro Asp Lys Val Ile Tyr Ala 
            260                 265                 270         

Pro Gln Lys Trp Phe Arg Val Asp Glu Tyr Asn Thr Lys Asp Leu Leu 
        275                 280                 285             

Pro Ser Asn Trp Leu Ile Leu 
    290                 295 

<210>  72
<211>  293
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<212>  PRT
<213>  Lachnospiraceae bacterium A4

<400>  72

Met Ile Ile Val Lys Ile Tyr Glu Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ala Arg Ser Ile Gln Val Asn Gly Lys Lys Val Phe Leu 
            20                  25                  30          

Asp Thr Ser Gly Tyr Thr Asp Gln Leu Phe Pro Leu Cys Arg Thr Ser 
        35                  40                  45              

Thr Arg Arg Arg Tyr Gln Leu Asn Cys Phe Asn Ile Arg Ile Lys Glu 
    50                  55                  60                  

Val Glu Lys Lys Asn Ile Glu Lys Tyr Ser Phe Leu Ile Gln Glu Asp 
65                  70                  75                  80  

Met Phe Gly Lys Leu Ile Ser Lys Leu Ala Lys Leu His Leu Trp Met 
                85                  90                  95      

Tyr Lys Val Thr Ile Gln Gln Asn Ala Gln Glu Tyr Lys Glu Ser Tyr 
            100                 105                 110         

Leu Asn Thr Arg Gly Asn Val Tyr Tyr Lys Gly Trp Phe Gln Asn Pro 
        115                 120                 125             

Lys Tyr Phe Ser Ser Ile Arg Arg Leu Leu Leu Lys Glu Ile Thr Pro 
    130                 135                 140                 

Lys Tyr Lys Ile Arg Ile Pro Ala Glu Leu Arg Glu Leu Leu Gln Glu 
145                 150                 155                 160 

Asp Asn Ile Val Ala Val His Cys Arg Arg Gly Asp Tyr Gln Tyr Ile 
                165                 170                 175     

Arg Asn Cys Leu Pro Val Asn Tyr Tyr Lys Lys Ala Met Ala Tyr Met 
            180                 185                 190         

Glu Lys Lys Leu Gly Val Pro Arg Tyr Leu Phe Phe Ser Asp Asp Leu 
        195                 200                 205             

Ser Trp Val Lys Arg Gln Phe Gly Asn Lys Asp Asn Asn Tyr Tyr Ile 
    210                 215                 220                 

Glu Asp Tyr Gly Lys Phe Glu Asp Tyr Gln Glu Leu Met Ile Met Ser 
225                 230                 235                 240 

Arg Cys Arg Asn Phe Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Ala 
                245                 250                 255     
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Ala Trp Leu Cys Ser Tyr Glu Asn Lys Val Val Ile Met Pro Arg Val 
            260                 265                 270         

Trp Thr Tyr Val Gly Gly Gln Gly Val Glu Met Ser Asp Phe Pro Ala 
        275                 280                 285             

Asp Trp Ile Arg Ile 
    290             

<210>  73
<211>  294
<212>  PRT
<213>  Colwellia psychroerythrus

<400>  73

Met Lys Val Val Arg Val Cys Gly Gly Phe Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Ala Val Lys His Lys Phe Asn Glu Thr Thr Lys 
            20                  25                  30          

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

Leu Glu Arg Ile Phe Asn Leu Asn Glu Asn Tyr Cys Ser Ala Glu Glu 
    50                  55                  60                  

Lys Leu Ala Val Gln Ser Thr Lys Asn Ile Phe Thr Lys Leu Leu Lys 
65                  70                  75                  80  

Glu Ile Lys Lys Tyr Thr Pro Phe Ile Pro Arg Thr Tyr Ile Lys Glu 
                85                  90                  95      

Lys Lys His Leu His Phe Ser Tyr Gln Glu Val Asp Leu Gly Thr Lys 
            100                 105                 110         

Asp Thr Ser Ile Tyr Tyr Arg Gly Ser Trp Gln Asn Pro Gln Tyr Phe 
        115                 120                 125             

Asn Ser Ile Ala Ser Glu Ile Arg Glu Lys Leu Thr Phe Pro Glu Phe 
    130                 135                 140                 

Thr Glu Pro Lys Ser Leu Ala Leu His Gln Glu Ile Ser Glu His Glu 
145                 150                 155                 160 

Thr Val Ala Val His Ile Arg Arg Gly Asp Tyr Leu Lys His Lys Ala 
                165                 170                 175     

Leu Gly Gly Ile Cys Asp Leu Pro Tyr Tyr Gln Asn Ala Ile Lys Glu 
            180                 185                 190         
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Ile Glu Gly Leu Val Glu Lys Pro Leu Phe Val Ile Phe Ser Asp Asp 
        195                 200                 205             

Ile Thr Trp Cys Arg Ala Asn Ile Asn Val Glu Lys Val Arg Phe Val 
    210                 215                 220                 

Asp Trp Asn Ser Gly Glu Gln Ser Phe Gln Asp Met His Leu Met Ser 
225                 230                 235                 240 

Leu Cys Thr His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Asn Ala Asn Pro Asn Lys Ile Val Ile Ser Pro Asn Lys 
            260                 265                 270         

Trp Ile His Tyr Thr Asp Ser Met Gly Ile Val Pro Ser Glu Trp Ile 
        275                 280                 285             

Lys Val Glu Thr Ser Ile 
    290                 

<210>  74
<211>  282
<212>  PRT
<213>  Roseobacter sp. MED193

<400>  74

Met Ile Thr Ser Arg Leu His Gly Arg Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Arg Ala Leu Ala His Arg Leu Gly Cys Gly Val Ala 
            20                  25                  30          

Leu Asp Gly Arg Gly Ala Glu Leu Arg Gly Glu Gly Val Leu Thr Arg 
        35                  40                  45              

Val Phe Asp Leu Pro Leu Ser Ala Ala Pro Lys Leu Pro Pro Leu Lys 
    50                  55                  60                  

Gln His Ala Pro Leu Arg Tyr Gly Leu Trp Arg Gly Leu Gly Leu Ala 
65                  70                  75                  80  

Pro Arg Phe Arg Arg Glu Arg Gly Leu Gly Tyr Asn Thr Ala Phe Glu 
                85                  90                  95      

Thr Trp Glu Asp Gly Cys Tyr Leu His Gly Tyr Trp Gln Ser Glu Arg 
            100                 105                 110         

Tyr Phe Glu Glu Ile Ser Asp Leu Ile Arg Ala Asp Phe Thr Phe Pro 
        115                 120                 125             

Asp Phe Ser Asn Arg Gln Asn Ala Glu Met Ala Ala Arg Ile Met Glu 
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    130                 135                 140                 

Asp Asn Ala Ile Ser Leu His Val Arg Arg Gly Asp Tyr Val Ala Leu 
145                 150                 155                 160 

Ser Ala His Val Leu Cys Asp Gln Ala Tyr Tyr Glu Ala Ala Leu Thr 
                165                 170                 175     

Arg Leu Leu Glu Gly Leu Ser Gln Asp Ala Pro Thr Val Tyr Val Phe 
            180                 185                 190         

Ser Asp Asp Pro Asp Trp Ala Lys Ala Asn Leu Pro Leu Pro Cys Lys 
        195                 200                 205             

Lys Val Val Val Asp Phe Asn Gly Pro Glu Thr Asp Phe Glu Asp Met 
    210                 215                 220                 

Arg Leu Met Ser Leu Cys Lys His Asn Ile Ile Gly Asn Ser Ser Phe 
225                 230                 235                 240 

Ser Trp Trp Ala Ala Trp Leu Asn Ala Asn Pro Gln Lys Arg Val Ala 
                245                 250                 255     

Gly Pro Ala Asn Trp Phe Gly Asp Pro Lys Leu Ser Asn Pro Asp Ile 
            260                 265                 270         

Leu Pro Ser Gln Trp Leu Lys Val Ala Pro 
        275                 280         

<210>  75
<211>  296
<212>  PRT
<213>  Cesiribacter andamanensis

<400>  75

Met Met Ile Val Arg Leu Cys Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Val Gly Lys Gln Leu Ser Val Lys Asn Asn Ile Pro Leu Lys 
            20                  25                  30          

Ile Asp Asp Ser Trp Leu Arg Leu Pro Asp Ala Arg Lys Tyr Arg Leu 
        35                  40                  45              

Gln Phe Phe Gln Ile Glu Glu Pro Leu Ala Ser Pro Gln Glu Val Glu 
    50                  55                  60                  

Arg Phe Val Gly Pro Tyr Glu Ser Gln Ser Leu Tyr Ala Arg Leu Tyr 
65                  70                  75                  80  

Arg Lys Val Gln Asn Met Leu Pro Arg His Arg Arg Arg Tyr Phe Gln 
                85                  90                  95      
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Glu Ser Gly Phe Trp Ala Tyr Glu Pro Glu Leu Met Arg Ile Arg Ser 
            100                 105                 110         

Gln Val Phe Leu Glu Gly Phe Trp Gln His His Ala Tyr Phe Thr Arg 
        115                 120                 125             

Leu His Pro Gln Val Leu Glu Ala Leu Gln Leu Arg Glu Glu Tyr Arg 
    130                 135                 140                 

Gln Glu Pro Tyr Ala Val Leu Asp Gln Ile Arg Glu Asp Ala Ala Ser 
145                 150                 155                 160 

Val Ser Leu His Ile Arg Arg Gly Asp Tyr Val Ser Asp Pro Tyr Asn 
                165                 170                 175     

Leu Gln Phe Phe Gly Val Met Pro Leu Ser Tyr Tyr Gln Gln Ala Val 
            180                 185                 190         

Ala Tyr Met Gln Glu Gln Leu His Ala Pro Thr Phe Tyr Ile Phe Ser 
        195                 200                 205             

Asp Asp Leu Asp Trp Ala Arg Ala His Leu Lys Leu Gln Ala Pro Met 
    210                 215                 220                 

Val Phe Val Asp Ile Glu Gly Gly Arg Lys Glu Tyr Leu Glu Leu Glu 
225                 230                 235                 240 

Ala Met Arg Leu Cys Arg His Asn Ile Leu Ala Asn Ser Ser Phe Ser 
                245                 250                 255     

Trp Trp Gly Ala Tyr Leu Asn Thr Asn Pro His Lys Arg Val Ile Ala 
            260                 265                 270         

Pro Arg Gln Trp Val Ala Asp Pro Glu Leu Lys Asp Lys Val Gln Ile 
        275                 280                 285             

Gln Met Pro Asp Trp Ile Leu Leu 
    290                 295     

<210>  76
<211>  309
<212>  PRT
<213>  Rhodopirellula sallentina

<400>  76

Met Ile Ala Thr Arg Leu Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Tyr Gly Phe Ser Leu Ala Arg Arg Arg Ser Glu Arg Leu Val 
            20                  25                  30          
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Leu Asp Val Ser Ala Phe Glu Ser Tyr Asp Leu His Ala Leu Ala Ile 
        35                  40                  45              

Asp Gln Phe Asp Ile Ser Ala Ala Arg Met Thr Gln Ala Glu Phe Ala 
    50                  55                  60                  

Arg Ile Pro Gly Arg Tyr Arg Gly Lys Ser Arg Trp Ala Glu Arg Val 
65                  70                  75                  80  

Ala Asn Phe Ala Gly Gly Leu Gln Ser Cys Asp Lys Arg Pro Leu Arg 
                85                  90                  95      

Leu Arg Arg Glu Lys Pro Phe Gly Phe Ala Glu Lys Tyr Leu Ala Glu 
            100                 105                 110         

Gly Ser Asp Leu Tyr Leu Asp Gly Tyr Trp Gln Ser Glu Arg Tyr Phe 
        115                 120                 125             

Pro Gly Leu Gln Ala Glu Leu Lys Lys Glu Phe Gln Leu Lys Arg Gly 
    130                 135                 140                 

Leu Ser Asp Glu Ser Ser Arg Val Leu Asp Glu Ile Gln Ser Ser Met 
145                 150                 155                 160 

Ser Val Ala Met His Val Arg Arg Gly Asp Tyr Val Thr Asn Ala Glu 
                165                 170                 175     

Thr Leu Arg Ile Tyr Arg Arg Leu Asp Ala Glu Tyr Tyr Arg Lys Cys 
            180                 185                 190         

Leu Asn Asp Leu Arg Gln Arg Phe Ser Asn Leu Asn Val Phe Val Phe 
        195                 200                 205             

Ser Asn Asp Ile Gln Trp Cys Gln Asp His Leu Asp Val Gly Leu Lys 
    210                 215                 220                 

Gln Arg Pro Val Thr His Asn Asp Ala Thr Thr Ala Ile Glu Asp Met 
225                 230                 235                 240 

Phe Leu Met Ser Gln Cys Asp His Ser Ile Ile Ala Asn Ser Ser Phe 
                245                 250                 255     

Ser Trp Trp Ala Ala Phe Leu Gly Arg Ser Asp Ala Gln Arg Arg Val 
            260                 265                 270         

Tyr Tyr Pro Asp Pro Trp Phe Asn Pro Gly Thr Leu Asn Gly Asp Ser 
        275                 280                 285             

Leu Gly Cys Ala Asn Trp Val Ser Glu Ser Ser Ile Ser Val Ser Arg 
    290                 295                 300                 
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Pro Ser Arg Ala Ala 
305                 

<210>  77
<211>  289
<212>  PRT
<213>  Butyrivibrio sp. AD3002

<400>  77

Met Ile Ile Ile Arg Met Met Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Gln Leu Lys Ala Leu Gly Lys Glu Val Lys Ile 
            20                  25                  30          

Asp Asp Val Tyr Gly Phe Arg Asp Asp Pro Gln Arg Asp Pro Val Leu 
        35                  40                  45              

Glu Lys Met Tyr Gly Ile Thr Tyr Thr Lys Ala Ser Asp Ala Glu Val 
    50                  55                  60                  

Val Asp Ile Thr Asp Ser His Leu Asp Ile Phe Ser Arg Ile Arg Arg 
65                  70                  75                  80  

Lys Leu Phe Gly Arg Lys Ser His Glu Tyr Ile Glu Glu Thr Gly Leu 
                85                  90                  95      

Phe Asp Pro Lys Val Phe Glu Phe Glu Thr Ala Tyr Leu Asn Gly Tyr 
            100                 105                 110         

Phe Gln Ser Asp Lys Tyr Phe Pro Asp Lys Glu Val Leu Ala Gln Leu 
        115                 120                 125             

Arg Arg Glu Phe Val Ile Lys Pro Asp Asp Val Phe Thr Ser Ala Asp 
    130                 135                 140                 

Ser Trp Glu Leu Tyr Arg Gln Ile Arg Glu Thr Glu Ser Val Ser Ile 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Leu Leu Pro Gly Thr Val Glu Thr Phe 
                165                 170                 175     

Gly Gly Ile Cys Asp Asn Asp Tyr Tyr Lys Arg Ala Ile Asp Arg Met 
            180                 185                 190         

Val Ser Glu His Pro Asp Ala Ile Phe Phe Val Phe Thr Ser Asp Lys 
        195                 200                 205             

Glu Trp Cys Glu Gln Asn Val Ser Gly Lys Lys Phe Arg Ile Val Asp 
    210                 215                 220                 
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Thr Lys Glu Glu Asn Asp Asp Ala Ala Asp Leu Leu Leu Met Ser Leu 
225                 230                 235                 240 

Cys Lys His His Ile Leu Ala Asn Ser Ser Tyr Ser Trp Trp Ser Ala 
                245                 250                 255     

Trp Met Asn Asp Ser Pro Glu Lys Thr Val Ile Val Pro Ser Lys Trp 
            260                 265                 270         

Leu Asn Thr Lys Pro Met Asp Asp Ile Tyr Thr Ser Arg Met Thr Lys 
        275                 280                 285             

Ile 
    

<210>  78
<211>  279
<212>  PRT
<213>  Segetibacter koreensis

<400>  78

Met Val Val Val Lys Leu Ile Gly Gly Met Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ile Gly Arg His Leu Ala Ile Lys Asn Lys Cys Pro Leu Tyr 
            20                  25                  30          

Phe Asp His Ile Glu Leu Glu Asn Lys Asn Thr Ala Asn Thr Pro Arg 
        35                  40                  45              

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

Leu Gln Ser Asn Arg Phe Val Ala Lys Val Tyr His Lys Leu Phe Ser 
65                  70                  75                  80  

Val Gln Arg Ile Lys Glu Pro Asp Phe Thr Phe His Pro His Ile Leu 
                85                  90                  95      

Asn Val Gln Gly Asn Ile His Leu Asn Gly Tyr Trp Gln Asn Glu Asn 
            100                 105                 110         

Tyr Phe Lys Glu Ile Glu Glu Ile Ile Arg Gln Asp Phe Thr Phe Lys 
        115                 120                 125             

Thr Pro Ala Asn Glu Lys Ile Glu Ser Ile Leu Gln Gln Ile Ala Ala 
    130                 135                 140                 

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

Thr Glu Ala Asn Gln Phe His Gly Val Cys Ser Asp Thr Tyr Tyr Gln 
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                165                 170                 175     

Lys Ala Ile Ala Lys Ile Lys Glu Ala Ile Pro Ala Pro His Leu Phe 
            180                 185                 190         

Val Phe Ser Asp Asp Ile His Trp Val Lys Gln Asn Met Pro Phe Thr 
        195                 200                 205             

Glu Glu His Thr Phe Val Asp Gly Asn Thr Gly Lys Asn Ser Phe Glu 
    210                 215                 220                 

Asp Leu Arg Leu Met Ala Ala Cys Arg His Asn Ile Leu Ala Asn Ser 
225                 230                 235                 240 

Ser Phe Ser Trp Trp Ala Gly Trp Leu Asn Lys Asn Pro Glu Lys Met 
                245                 250                 255     

Val Ile Ala Pro Glu Lys Trp Phe Arg Ala Val His Thr Asp Ile Val 
            260                 265                 270         

Pro Pro Ser Trp Ile Lys Met 
        275                 

<210>  79
<211>  288
<212>  PRT
<213>  Amphritea japonica

<400>  79

Met Val Ile Val Arg Leu Ile Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Tyr Ala Leu Ser Leu Leu Glu Gln Gly Tyr Asp Val Lys Leu 
            20                  25                  30          

Asp Ala Ser Ala Phe Glu Ser Tyr Thr Leu His Gly Gly Phe Gly Leu 
        35                  40                  45              

Gly Glu Tyr Ala Glu Arg Leu Glu Val Ala Thr Thr Glu Glu Val Asp 
    50                  55                  60                  

Met Val Ser Arg Val Gly Arg Ile Ser Thr Leu Leu Arg Lys Leu Gln 
65                  70                  75                  80  

Gly Lys Lys Ser Arg Arg Val Ile Lys Glu Ser Asn Phe Ser Tyr Asp 
                85                  90                  95      

Glu Lys Met Leu Thr Pro Glu Asp Ser His Tyr Leu Val Gly Tyr Phe 
            100                 105                 110         

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

Ala Ile Ala Asp Ala Ser Val Ser Val Ser Met His Ile Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Val Ser Asp Lys Ala Ala His Asn Thr His Gly Val Cys Ser 
                165                 170                 175     

Leu Asp Tyr Tyr Tyr Ala Ala Val Thr Phe Phe Glu Glu Arg Tyr Pro 
            180                 185                 190         

Asp Val Asp Phe Tyr Ile Phe Ser Asp Asp Ile Glu Trp Val Lys Glu 
        195                 200                 205             

Asn Leu Asn Val Gln Arg Ala His Tyr Ile Ser Ser Glu Glu Lys Arg 
    210                 215                 220                 

Phe Ala Gly Glu Asp Ile Tyr Leu Met Ser Gln Cys Asp His Asn Ile 
225                 230                 235                 240 

Val Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Ala Asn 
                245                 250                 255     

Glu Asp Lys Ile Val Val Ala Pro Arg Gln Trp Tyr Ala Asp Ser Asn 
            260                 265                 270         

Met Gln Arg Leu Ser Lys Thr Leu Val Pro Asp Thr Trp Ile Arg Leu 
        275                 280                 285             

<210>  80
<211>  280
<212>  PRT
<213>  Desulfovibrio vulgaris

<400>  80

Met Arg Pro Val Val Val Asp Ile Phe Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Ala Ala Lys Ser Leu Ala Glu Arg Leu Gly Val Arg 
            20                  25                  30          

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

Ser Leu Gly Glu Phe Ala Ile Thr Asp His Val Arg Gly Lys Ser Arg 
    50                  55                  60                  

Ser Ser Leu Leu Val Arg Phe Ala Arg Ser Leu Gly Phe Gly Ser Ser 
65                  70                  75                  80  
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Ser Lys Cys Val Glu Pro Phe Phe His Tyr Trp Glu Gly Ile Asn Glu 
                85                  90                  95      

Ile Glu Ala Pro Val His Met His Gly Tyr Trp Gln Ser Glu Lys Tyr 
            100                 105                 110         

Phe Lys Ala Tyr Glu Asp Leu Ile Arg Arg Thr Phe Ser Phe Ser Ala 
        115                 120                 125             

Cys Glu Gly Val Ala Ser Ser Gly Lys Tyr Ala Gly Val Ser Ser Pro 
    130                 135                 140                 

Met Ser Val Ser Val His Leu Arg Arg Gly Asp Tyr Lys Glu Gln Lys 
145                 150                 155                 160 

Asn Val Val Val His Gly Ile Leu Gly Arg Glu Tyr Tyr Asp Ala Ala 
                165                 170                 175     

Tyr Ser Ile Ile Lys Gln Gly Cys Pro Ser Ala Cys Phe Phe Val Phe 
            180                 185                 190         

Thr Asp Ala Ile Asn Glu Ala Val Asp Phe Phe Ser His Trp Asn Asp 
        195                 200                 205             

Val Leu Phe Val Asp Gly Asn Asn Gln Tyr Gln Asp Met Tyr Leu Met 
    210                 215                 220                 

Ser Gln Cys Arg His His Ile Ile Ala Asn Ser Ser Tyr Ser Trp Trp 
225                 230                 235                 240 

Gly Ala Trp Leu Gly Ala Phe Ser Asp Gly Met Thr Val Ala Pro Lys 
                245                 250                 255     

Met Trp Phe Ala Tyr Asp Val Leu Lys Glu Lys Ser Ile Lys Asp Leu 
            260                 265                 270         

Phe Pro Glu Asp Trp Ile Val Leu 
        275                 280 

<210>  81
<211>  290
<212>  PRT
<213>  Spirosoma spitsbergense

<400>  81

Met Ile Ile Ser Arg Ile Thr Ser Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Val Ala Arg His Leu Ser Leu Lys Asn Lys Thr Ser Leu Tyr 
            20                  25                  30          
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Val Asp Leu Ser Tyr Tyr Leu Tyr Gln Tyr His Asp Asp Thr Ser Arg 
        35                  40                  45              

Asn Phe Lys Leu Gly Asn Phe Ser Val Pro Tyr His Thr Leu Gln Gln 
    50                  55                  60                  

Ser Pro Val Glu Tyr Val Ser Lys Ala Thr Lys Leu Leu Pro Asn Arg 
65                  70                  75                  80  

Ser Leu Arg Pro Phe Phe Leu Phe Gln Lys Glu Arg Gln Phe His Phe 
                85                  90                  95      

Asp Glu Gln Ile Leu Gln Ser Arg Ala Gly Cys Val Ile Leu Glu Gly 
            100                 105                 110         

Phe Trp Gln Ser Glu Ala Tyr Phe Arg Asp Asn Ala Asp Thr Ile Arg 
        115                 120                 125             

Arg Asp Leu Gln Leu Ser Gly Thr Pro Ser Pro Glu Phe Asn Gln Tyr 
    130                 135                 140                 

Arg Glu Leu Ile Arg Glu Thr Pro Met Ser Val Ser Ile His Val Arg 
145                 150                 155                 160 

Arg Ser Asp Tyr Val Asn His Pro Glu Phe Ser Gln Thr Phe Gly Phe 
                165                 170                 175     

Val Gly Ile Asp Tyr Tyr Lys Arg Ala Ile Glu Leu Ala Arg Lys Glu 
            180                 185                 190         

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

Lys Thr Asn Leu Pro Leu Gly Glu Asp Ser Val Phe Val Gln Asn Thr 
    210                 215                 220                 

Gly Leu Asn Gly Asp Val Ala Asp Leu Val Leu Met Ser His Cys Gln 
225                 230                 235                 240 

His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     

Asn Pro Asn Ala Gly Lys Leu Val Ile Thr Pro Lys Asn Trp Tyr Lys 
            260                 265                 270         

Asn Lys Pro Ala Trp Asn Thr Lys Asp Leu Leu Pro Pro Thr Trp Leu 
        275                 280                 285             

Ser Ile 
    290 
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<210>  82
<211>  306
<212>  PRT
<213>  Lachnospiraceae bacterium 28-4

<400>  82

Met Asn Ile Ile Arg Met Ser Gly Gly Ile Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Lys Leu Val Ser Leu Gly Lys Glu Val Lys Phe 
            20                  25                  30          

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

Ser Val Phe Gly Ile Asp Tyr Pro Lys Ala Ser Arg Glu Glu Leu Val 
    50                  55                  60                  

Glu Leu Thr Asp Ala Ser Met Asp Phe Leu Ser Arg Val Arg Arg Lys 
65                  70                  75                  80  

Ile Phe Gly Arg Lys Ser Gly Glu Tyr His Glu Ala Ser Ala Asp Tyr 
                85                  90                  95      

Asp Glu Thr Val Leu Glu Lys Glu His Ala Tyr Leu Cys Gly Cys Phe 
            100                 105                 110         

Gln Ser Glu Arg Tyr Phe Lys Asp Ile Glu Tyr Glu Val Arg Glu Ala 
        115                 120                 125             

Tyr Arg Phe Arg Asn Val Val Val Pro Glu Glu Ile Arg Gly Gly Ile 
    130                 135                 140                 

Glu Thr Tyr Glu Arg Gln Ile Gly Glu Ser Leu Ser Val Ser Ile His 
145                 150                 155                 160 

Ile Arg Arg Gly Asp Tyr Leu Asp Ala Ala Asp Val Tyr Gly Gly Ile 
                165                 170                 175     

Cys Thr Asp Ala Tyr Tyr Asn Gln Ala Ile Arg Tyr Met Ile Lys Lys 
            180                 185                 190         

Tyr Glu Asn Pro Ser Phe Phe Val Phe Thr Asn Asp Thr Phe Trp Ala 
        195                 200                 205             

Glu Lys Trp Cys Glu Val Arg Glu Arg Glu Thr Gly Lys Arg Phe Thr 
    210                 215                 220                 

Val Ile Lys Gly Thr Asp Glu Glu Thr Gly Tyr Ile Asp Leu Met Leu 
225                 230                 235                 240 

Met Ser Arg Cys Lys Ala His Ile Ile Ala Asn Ser Ser Phe Ser Trp 
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                245                 250                 255     

Trp Gly Ala Trp Leu Asp Ala Ser Pro Asp Lys Cys Val Val Ala Pro 
            260                 265                 270         

Val Lys Trp Ile Asn Thr Arg Glu Cys Arg Asp Ile Tyr Thr Glu Asp 
        275                 280                 285             

Met Val Arg Ile Gly Ser Asn Gly Lys Ile Ser Phe Ser Asn Cys Ser 
    290                 295                 300                 

Ser Leu 
305     

<210>  83
<211>  281
<212>  PRT
<213>  Lachnospiraceae bacterium COE1

<400>  83

Met Val Val Val Arg Ile Trp Glu Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Tyr Ala Arg Ala Leu Ser Leu Arg Thr Lys Asp Arg Val Tyr 
            20                  25                  30          

Leu Asp Ile Ser Glu Tyr Glu Met Ser Pro Lys Pro Val Arg Lys Tyr 
        35                  40                  45              

Glu Leu Cys His Phe Lys Ile Lys Gln Pro Val Ile Asn Cys Gly Arg 
    50                  55                  60                  

Ile Phe Pro Phe Val Asn Lys Asp Ser Phe Tyr Thr Lys Asn Asn Gln 
65                  70                  75                  80  

Tyr Leu Arg Tyr Phe Pro Ala Gly Leu Ile Lys Glu Glu Asp Cys Tyr 
                85                  90                  95      

Phe Lys Arg Asp Phe Cys Glu Leu Lys Gly Leu Leu Tyr Leu Lys Gly 
            100                 105                 110         

Trp Phe Gln Ser Glu Lys Tyr Phe Lys Glu Phe Glu Ser His Ile Arg 
        115                 120                 125             

Glu Glu Ile Tyr Pro Arg Asn Lys Ile Lys Ile Thr Arg Gly Leu Arg 
    130                 135                 140                 

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

Asp Phe Gly Lys Asp His Asn Ile Leu Pro Ile Glu Tyr Tyr Glu Asn 
                165                 170                 175     
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Ser Lys Arg Val Ile Leu Glu Arg Val Asp Asn Pro Tyr Phe Ile Ile 
            180                 185                 190         

Phe Ser Asp Asp Ile Leu Trp Val Lys Glu Asn Met Asn Phe Gly Leu 
        195                 200                 205             

Asn Cys Phe Tyr Met Asp Lys Glu Tyr Ser Tyr Lys Asp Tyr Glu Glu 
    210                 215                 220                 

Leu Met Ile Met Ser Arg Cys Lys His Asn Ile Ile Ala Asn Ser Thr 
225                 230                 235                 240 

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

Ile Ala Pro Lys Lys Trp Phe Leu Tyr Asn Pro Lys Lys Asp Phe Asp 
            260                 265                 270         

Ile Val Pro Asn Asp Trp Ile Arg Val 
        275                 280     

<210>  84
<211>  301
<212>  PRT
<213>  Parabacteroides distasonis CL09T03C24

<400>  84

Met Lys Ile Val Asn Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ala Val Ala Leu Lys Ala Lys Tyr Pro Asn Glu Glu Val 
            20                  25                  30          

Phe Ile Asp Thr Gln His Tyr Lys Asn Ala Phe Ile Lys Val Tyr His 
        35                  40                  45              

Gly Asn Asn Phe Tyr His Asn Gly Tyr Glu Ile Asp Lys Val Phe Pro 
    50                  55                  60                  

Asn Ala Thr Leu Glu Pro Ala Arg Pro Lys Asp Leu Met Lys Val Ser 
65                  70                  75                  80  

Phe Tyr Ile Pro Asn Gln Val Leu Ala Arg Ala Val Arg Arg Ile Phe 
                85                  90                  95      

Pro Lys Arg Lys Thr Glu Phe Val Thr Asp Gln Gln Pro Tyr Val Phe 
            100                 105                 110         

Ile Pro Glu Ala Leu Ser Val Ile Asp Asp Cys Tyr Phe Asp Gly Tyr 
        115                 120                 125             
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Trp Met Thr Pro Leu Tyr Phe Asp Lys Tyr Arg Asp Arg Ile Leu Lys 
    130                 135                 140                 

Glu Phe Thr Phe Arg Pro Phe Asp Thr Lys Glu Asn Leu Glu Leu Glu 
145                 150                 155                 160 

Pro Leu Leu Lys Gln Asp Asn Ser Val Thr Val His Ile Arg Arg Gly 
                165                 170                 175     

Asp Tyr Val Gly Ser Ser Ser Phe Gly Gly Ile Cys Thr Leu Asp Tyr 
            180                 185                 190         

Tyr Arg Asn Ala Ile Arg Glu Ala Tyr Asn Leu Ile Thr Ser Pro Glu 
        195                 200                 205             

Phe Phe Ile Phe Ser Asn Asp Gln Lys Trp Cys Met Glu Asn Met Arg 
    210                 215                 220                 

Asn Glu Phe Gly Asp Ala Lys Val His Phe Ile Ala His Asn Arg Gly 
225                 230                 235                 240 

Ala Asp Ser Tyr Arg Asp Met Gln Leu Leu Ser Ile Ala Arg Cys Asn 
                245                 250                 255     

Ile Leu Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Tyr Leu Asn Gln 
            260                 265                 270         

Arg Lys Asn Cys Phe Ile Ile Cys Pro His Lys Trp His Asn Thr Leu 
        275                 280                 285             

Glu Tyr Ser Asp Leu Tyr Leu Pro Thr Trp Ile Lys Ile 
    290                 295                 300     

<210>  85
<211>  283
<212>  PRT
<213>  Bacteroides sp. HPS0048

<400>  85

Met Phe Val Ile Arg Leu Ile Gly Gly Val Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Thr Phe Gly Gln Phe Leu Arg His Lys Phe Gly Val Glu Val Cys 
            20                  25                  30          

Tyr Asp Ile Val Ala Phe Asp Thr Val Asp Lys Gly Arg Asn Leu Glu 
        35                  40                  45              

Leu Gln Leu Leu Asp Glu Ser Leu Pro Leu Phe Glu Thr Ser Asn Phe 
    50                  55                  60                  
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Phe Phe Ser Lys Tyr Lys Ser Trp Lys Lys Arg Leu Phe Leu Tyr Gly 
65                  70                  75                  80  

Phe Leu Leu Lys Lys Asn Asn Lys Tyr Tyr Thr Lys Tyr Ala Pro Glu 
                85                  90                  95      

Glu Ile Ser Leu Phe Thr Glu Lys Gly Leu Ser Tyr Phe Asp Gly Trp 
            100                 105                 110         

Trp Gln Tyr Pro Ala Leu Leu Arg Asp Thr Ile Asn Asn Met Glu Asp 
        115                 120                 125             

Phe Phe Ile Pro Lys Gln Pro Ile Pro Val Gln Ile Gln Lys Tyr Tyr 
    130                 135                 140                 

Asn Glu Ile Leu Leu Asn Asn Phe Ala Val Ala Leu His Val Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Phe Thr Ser Lys Tyr Ala Lys Thr Tyr Ala Val Cys Asn 
                165                 170                 175     

Val Glu Tyr Tyr Thr Ser Ala Val Asn Leu Met Cys Glu Lys Leu Arg 
            180                 185                 190         

Ser Cys Lys Phe Tyr Val Phe Ser Asp Asp Leu Asp Trp Val Lys Ser 
        195                 200                 205             

Asn Leu Ile Leu Pro Ser Asn Thr Val Tyr Val Lys Asn Tyr Asp Ile 
    210                 215                 220                 

Asn Ser Tyr Trp Tyr Ile Tyr Leu Met Ser Leu Cys Arg His Ile Ile 
225                 230                 235                 240 

Ile Ser Asn Ser Ser Phe Ser Trp Trp Gly Ala Thr Leu Asn Arg Asn 
                245                 250                 255     

Phe His Lys Ile Val Ile Ala Pro Lys Tyr Trp Ser Thr Lys Lys Asn 
            260                 265                 270         

Asn Thr Leu Cys Asp Asn Ser Trp Ile Lys Ile 
        275                 280             

<210>  86
<211>  291
<212>  PRT
<213>  Bacteroides thetaiotaomicron

<400>  86

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

Tyr Ala Met Tyr Leu Ala Leu Lys Asn Ala His Ser Glu Glu Glu Ile 
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            20                  25                  30          

Leu Cys Ser Thr Arg Ser Phe Cys Gly Tyr Gly Leu His Asn Gly Tyr 
        35                  40                  45              

Glu Leu Gly Arg Ile Phe Gly Ile Gln Val Lys Glu Ala Ser Leu Leu 
    50                  55                  60                  

Gln Leu Thr Lys Leu Ala Tyr Pro Phe Phe Asn Tyr Lys Ser Trp Gln 
65                  70                  75                  80  

Val Met Arg His Trp Leu Pro Val Arg Lys Thr Met Thr Arg Gly Ala 
                85                  90                  95      

Ile Asn Ile Pro Phe Asp Tyr Ser Gln Val Met Arg Glu Asp Ser Val 
            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln Asn Glu Lys Asn Phe Leu His Ile Arg 
        115                 120                 125             

Glu Glu Ile Leu Thr Ala Tyr Thr Phe Pro Lys Phe Asp Asp Glu Lys 
    130                 135                 140                 

Asn Gln Glu Leu Ala Asp Ile Ile Val Lys Ser Asn Ala Val Ser Cys 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Leu Lys Glu Ile Asn Met Cys Val Cys 
                165                 170                 175     

Thr Ser Ser Tyr Tyr Ala His Ala Ile Ser Tyr Met Asn Glu Glu Ile 
            180                 185                 190         

Asn Pro Asn Leu Tyr Cys Val Phe Ser Asp Asp Ile Glu Trp Cys Arg 
        195                 200                 205             

Asn Asn Ile Cys Glu Leu Met Gly Glu Asp Lys Lys Ile Ile Phe Ile 
    210                 215                 220                 

Asp Trp Asn Lys Gly Glu Lys Ser Phe Arg Asp Met Gln Leu Met Ser 
225                 230                 235                 240 

Leu Cys Lys His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Asn Arg Asn Asp Lys Lys Ile Val Val Ala Pro Thr Arg 
            260                 265                 270         

Trp Ile Ala Ser Glu Val Lys Asn Asp Pro Leu Cys Asp Ser Trp Lys 
        275                 280                 285             

Arg Ile Glu 
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    290     

<210>  87
<211>  292
<212>  PRT
<213>  Desulfovibrio alaskensis

<400>  87

Met Lys Phe Val Gly Val Trp Ile Leu Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Phe Ala Ala Ala Tyr Ala Leu Ala Lys Arg Met Gly Gly Glu 
            20                  25                  30          

Leu Arg Leu Asp Leu Ser Gly Phe Lys Lys Tyr Pro Leu Arg Ser Tyr 
        35                  40                  45              

Ser Leu Asp Leu Phe Thr Val Asp Thr Pro Leu Trp His Gly Leu Pro 
    50                  55                  60                  

Met Ser Gln Arg Arg Phe Arg Ile Pro Met Asp Ala Trp Thr Arg Gly 
65                  70                  75                  80  

Ser Arg Leu Pro Leu Val Pro Ser Pro Pro Phe Val Met Ala Lys Glu 
                85                  90                  95      

Lys Asn Phe Ala Phe Ser Pro Ile Val Tyr Glu Leu Gln Gln Ser Cys 
            100                 105                 110         

Tyr Leu Tyr Gly Tyr Trp Gln Ser Tyr Arg Tyr Phe Gln Asp Val Glu 
        115                 120                 125             

Asp Asp Ile Arg Thr Leu Phe Ser Leu Ser Arg Phe Ala Thr Leu Glu 
    130                 135                 140                 

Leu Ala Pro Val Val Ala Gln Leu Asn Glu Val Glu Ser Val Ala Val 
145                 150                 155                 160 

His Leu Arg Arg Gly Asp Tyr Ile Thr Asp Ala Ala Ser Asn Ala Val 
                165                 170                 175     

His Gly Val Cys Gly Ile Asp Tyr Tyr Gln Arg Ser Met Ser Leu Val 
            180                 185                 190         

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

Glu Val Ala Lys Lys Leu Phe Ala Thr Glu Asp Asp Val Val Val Met 
    210                 215                 220                 

Pro Ser Arg Arg Gln Glu Glu Asp Leu Leu Leu Met Ser Arg Cys Lys 
225                 230                 235                 240 
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His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu 
                245                 250                 255     

Gly Lys Arg Ala Ser Gly Leu Cys Ile Ala Pro Arg Tyr Trp Phe Ala 
            260                 265                 270         

Arg Pro Lys Leu Glu Ser Thr Tyr Leu Phe Asp Leu Ile Pro Asp Glu 
        275                 280                 285             

Trp Leu Leu Leu 
    290         

<210>  88
<211>  296
<212>  PRT
<213>  Prevotella oralis CC98A

<400>  88

Met Asp Ile Val Val Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Ala Lys Arg Lys Ser Gly Ser Arg Cys His Cys 
            20                  25                  30          

Ile Phe His Asn Val Ser Thr Gly Phe His Asn Gly Ser Glu Leu Asp 
        35                  40                  45              

Lys Val Phe Gly Ile Lys Tyr Glu Lys Gly Ile Phe Ser Lys Leu Leu 
    50                  55                  60                  

Ser Lys Ile Tyr Asp Ile Phe Asp Gly Ile Pro Lys Leu Arg Lys Lys 
65                  70                  75                  80  

Leu Asn Ser Leu Gly Ile His Ile Ile Arg Glu Pro Arg Asn Tyr Asp 
                85                  90                  95      

Tyr Thr Ala Ser Leu Leu Pro Arg Val Ser Arg Trp Gly Leu Asn Tyr 
            100                 105                 110         

Phe Val Gly Gly Trp His Ser Glu Lys Tyr Tyr Thr Glu Ile Leu Gln 
        115                 120                 125             

Glu Ile Lys Asn Thr Phe Ser Phe Lys Ile Asp Asp Glu Ile Lys Asp 
    130                 135                 140                 

Ile Asp Phe Tyr Glu Phe Tyr Ser Leu Ile His Asn Asp Ile Asn Ser 
145                 150                 155                 160 

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

Ala Ile Asp Glu Ile Tyr Gln Arg Ile Glu Asn Pro Thr Phe Tyr Val 
        195                 200                 205             

Phe Ser Asp Asp Ile Gly Trp Cys Lys Thr Thr Phe Leu Lys Asn Asn 
    210                 215                 220                 

Phe Ile Phe Val Asp Cys Asn Cys Gly Glu Lys Ser Trp Arg Asp Met 
225                 230                 235                 240 

Phe Leu Ile Ser Gln Cys Lys His His Ile Ile Ala Asn Ser Thr Phe 
                245                 250                 255     

Ser Trp Trp Gly Ala Trp Leu Ser Ile Phe His Asn Ser Ile Thr Ile 
            260                 265                 270         

Cys Pro Lys Glu Phe Ile Lys Gly Val Val Ile Arg Asp Val Tyr Pro 
        275                 280                 285             

Asp Thr Trp Ile Lys Leu Ser Ser 
    290                 295     

<210>  89
<211>  303
<212>  PRT
<213>  Comamonadaceae bacterium CR

<400>  89

Met Ala Ser Lys Ile Ser Lys Ile Ile Pro Arg Ile Phe Gly Gly Leu 
1               5                   10                  15      

Gly Asn Gln Leu Phe Ile Tyr Ala Ala Ala Arg Arg Leu Ala Leu Val 
            20                  25                  30          

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

His Glu Tyr Asn Arg His Tyr Gln Leu Asp His Phe Asn Ile Pro Cys 
    50                  55                  60                  

Arg Lys Ala Thr Ala Ala Glu Arg Leu Glu Pro Phe Ala Arg Val Arg 
65                  70                  75                  80  

Arg Tyr Leu Lys Arg Lys Trp Asn Gln Arg Leu Pro Phe Glu Gln Arg 
                85                  90                  95      

Lys Tyr Leu Val Gln Glu Ser Val Asp Phe Asp Glu Arg Leu Leu Thr 
            100                 105                 110         
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Phe Lys Pro Arg Gly Thr Val Tyr Leu Glu Gly Tyr Trp Gln Ser Glu 
        115                 120                 125             

Asp Tyr Phe Lys Asp Ile Glu Pro Gln Ile Arg Ala Asp Leu Arg Ile 
    130                 135                 140                 

His Pro Pro Thr Asp Thr Val Asn Gln Gln Met Ala Glu Arg Ile Arg 
145                 150                 155                 160 

Ala Thr Asn Ala Val Ala Val His Val Arg Phe Phe Asp Ala Pro Ala 
                165                 170                 175     

Gln Ser Ala Leu Gly Val Gly Gly Asn Asn Ala Pro Gly Asp Tyr Tyr 
            180                 185                 190         

Gln Arg Ala Ile Lys Val Met Gln Glu Gln Ala Pro Asp Ala Gln Tyr 
        195                 200                 205             

Tyr Ile Phe Ser Asp Gln Pro Gln Ala Ala Arg Ala Arg Ile Pro Leu 
    210                 215                 220                 

Arg Asp Asp His Val Thr Leu Val Asn His Asn Gln Cys Asp Ala Val 
225                 230                 235                 240 

Ala Tyr Ala Asp Leu Trp Leu Ile Ser Gln Cys Gln His Phe Ile Ile 
                245                 250                 255     

Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Gly Lys Thr Pro 
            260                 265                 270         

Glu Ser Ile Val Ile Ala Pro Gly Phe Glu Lys Arg Glu Gly Ala Met 
        275                 280                 285             

Phe Trp Gly Phe Arg Gly Leu Leu Pro Asp Arg Trp Val Lys Leu 
    290                 295                 300             

<210>  90
<211>  292
<212>  PRT
<213>  Vibrio nigripulchritudo

<400>  90

Met Lys Asp Ser Arg Ile Val Lys Leu Asn Gly Gly Leu Gly Asn Gln 
1               5                   10                  15      

Met Phe Gln Phe Ala Leu Ala Phe Ala Leu Lys Lys Lys Leu Asn Val 
            20                  25                  30          

Ala Val Lys Phe Asp Thr Glu Leu Leu Asp Thr Asn Arg Thr Glu Phe 
        35                  40                  45              

Lys Leu Ser Leu Glu Arg Phe Gly Leu Ile Val Asp Lys Leu Thr Ile 
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    50                  55                  60                  

Thr Glu Lys Phe Lys Tyr Lys Gly Leu Glu Ser Cys Lys Tyr Arg Lys 
65                  70                  75                  80  

Ile Cys Asn Trp Ile Ser Asn Phe Thr Thr Ile Asn Ile His Lys Gly 
                85                  90                  95      

Tyr Tyr Lys Glu Lys Glu Arg Gly Val Tyr Asp Arg Gly Ile Phe Asp 
            100                 105                 110         

Ser Asn Val Lys Tyr Ile Asp Gly Tyr Trp Gln Asn Gln Glu Tyr Phe 
        115                 120                 125             

Asn Asp Phe Arg Ser Glu Leu Leu Asn Lys Phe Asn Leu Asn Gly Lys 
    130                 135                 140                 

Val Ser Asn His Ala Ile Gln Tyr Leu Lys Glu Ile Thr Ser Val Gln 
145                 150                 155                 160 

Asn Ser Val Ser Ile His Val Arg Arg Gly Asp Tyr Leu Leu Leu Asp 
                165                 170                 175     

Val Tyr Arg Asn Leu Thr Leu Asp Tyr Tyr Ser Glu Ala Ile Lys Leu 
            180                 185                 190         

Val Arg Ile Thr Asn Pro Asp Ser Lys Phe Phe Ile Phe Ser Asn Asp 
        195                 200                 205             

Ile Asn Trp Cys Lys Ser Asn Phe Lys Ser Val Asp Asn Ala Ile Phe 
    210                 215                 220                 

Val Asp Ser Thr Val Asp Glu Phe Asp Asp Met Phe Leu Met Ser Lys 
225                 230                 235                 240 

Cys Lys Thr Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Ala Ala 
                245                 250                 255     

Trp Leu Asn Asn Asn Ser Gly Lys Ile Val Tyr Cys Pro Lys Lys Trp 
            260                 265                 270         

Arg Asn Asp Thr Thr Glu Val His Lys Gly Leu Pro Glu Gly Trp Asn 
        275                 280                 285             

Ile Ile Asp Lys 
    290         

<210>  91
<211>  295
<212>  PRT
<213>  Sulfurospirillum deleyianum
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<400>  91

Met Ile Ile Ile Lys Ile Met Gly Gly Leu Thr Ser Gln Met His Lys 
1               5                   10                  15      

Tyr Ala Leu Gly Arg Val Leu Ser Leu Lys Tyr Asn Val Pro Leu Lys 
            20                  25                  30          

Leu Asp Leu Thr Trp Phe Asp Asn Pro Lys Ser Asp Thr Pro Trp Glu 
        35                  40                  45              

Tyr Gln Leu Asp Tyr Phe Asn Ile Asn Ala Thr Ile Ala Thr Val Ser 
    50                  55                  60                  

Glu Ile Lys Lys Leu Lys Gly Asn Asn Leu Phe Asn Arg Ile Ala Arg 
65                  70                  75                  80  

Lys Ile Glu Lys Phe Phe Ser Ile Arg Ile Tyr Lys Lys Ser Tyr Ile 
                85                  90                  95      

Asn Lys Ser Phe Ile Ser Ile Ser Asp Phe His Lys Leu Lys Ser Asp 
            100                 105                 110         

Ile Tyr Leu Asp Gly Glu Trp Asn Gly Phe Lys Tyr Phe Glu Asp Tyr 
        115                 120                 125             

Gln Asp Thr Ile Lys Asn Glu Leu Thr Leu Lys Arg Gly Ser Ser Ile 
    130                 135                 140                 

Asn Ile Gln Asn Thr Ile Lys Glu Leu Lys Ser Ser Asp Asn Ser Val 
145                 150                 155                 160 

Phe Leu His Ile Arg Arg Gly Asp Tyr Leu Ser Asn Lys Asn Ala Ala 
                165                 170                 175     

Ala Phe His Ala Lys Cys Ser Leu Asp Tyr Tyr Tyr Lys Ala Ile Gln 
            180                 185                 190         

Ile Val Lys Glu Lys Ile Asp Asn Pro Ile Phe Tyr Ile Phe Ser Asp 
        195                 200                 205             

Asp Ile Leu Trp Val Lys Lys Asn Phe Val Ile Asn Glu Ser Cys Arg 
    210                 215                 220                 

Phe Met Glu Lys Asn Gln Asn Phe Glu Asp Leu Leu Leu Met Ser Tyr 
225                 230                 235                 240 

Cys Lys His Gly Ile Thr Ala Asn Ser Gly Phe Ser Leu Met Ala Gly 
                245                 250                 255     

Trp Leu Asn Gln Asn Lys Asp Lys Met Ile Ile Val Pro Gln Thr Trp 
            260                 265                 270         
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Val Asn Asp Asp Arg Ile Asn Ile Asn Ile Leu Asn Ser Leu Glu Gln 
        275                 280                 285             

Asp Asn Phe Thr Ile Ile Arg 
    290                 295 

<210>  92
<211>  298
<212>  PRT
<213>  Escherichia coli

<400>  92

Met Thr Phe Ile Val Arg Leu Thr Gly Gly Leu Gly Asn Gln Met Phe 
1               5                   10                  15      

Gln Tyr Ala Leu Ala Arg Ser Leu Ala Lys Lys Tyr Asn Ala Arg Leu 
            20                  25                  30          

Lys Leu Asp Ile Ser Tyr Tyr His Asn Gln Pro His Lys Asp Thr Pro 
        35                  40                  45              

Arg Thr Phe Glu Leu Asn Gln Leu Cys Ile Val Asp Asn Ile Leu Asn 
    50                  55                  60                  

Ser Ser Ser Phe Ser Glu Lys Phe Leu Tyr Ile Tyr Asp Lys Leu Arg 
65                  70                  75                  80  

Val Lys Leu Ser Lys Lys Ile Ser Leu Pro Tyr Phe Arg Asn Ile Val 
                85                  90                  95      

Thr Pro Val Asn Phe Asn Cys Ile Asp Phe Ala Glu Asp Lys Asp Tyr 
            100                 105                 110         

Tyr Phe Leu Gly His Phe Gln Glu Leu Ser Asn Ile Tyr Ser Ile Asp 
        115                 120                 125             

Glu Ser Leu Arg Ser Glu Phe Lys Pro Asn Gln Glu Ile Met Asn Leu 
    130                 135                 140                 

Ala His Gln Ser Lys Ile Tyr Glu Leu Ile Lys Gln Ser Arg Gly Ser 
145                 150                 155                 160 

Val Ala Leu His Ile Arg Arg Gly Asp Tyr Val Thr Asn Lys Asn Ala 
                165                 170                 175     

Ala Glu His His Gly Val Ile Gly Leu Ser Tyr Tyr Val Asn Ala Leu 
            180                 185                 190         

Ser Tyr Leu Glu Asn Val Ser Glu Phe Phe Asp Val Phe Val Phe Ser 
        195                 200                 205             
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Asp Asp Pro Glu Trp Ala Arg Lys Asn Ile Lys Asn Ser Arg Asn Leu 
    210                 215                 220                 

Phe Phe Cys Asp Glu Gly Asn Cys Arg Tyr Ser Lys Lys Tyr Ser Thr 
225                 230                 235                 240 

Ile Asp Met Tyr Leu Met Ser Gln Cys Asp His Phe Ile Ile Ala Asn 
                245                 250                 255     

Ser Thr Tyr Ser Trp Trp Ala Ala Trp Leu Gly Asn Tyr Pro Ser Lys 
            260                 265                 270         

His Val Val Ala Pro Ala Arg Trp Asn Ala Asn Asn Ser Pro Tyr Pro 
        275                 280                 285             

Ile Leu Gln Asn Trp Lys Ala Ile His Glu 
    290                 295             

<210>  93
<211>  285
<212>  PRT
<213>  Firmicutes bacterium CAG:24

<400>  93

Met Val Gly Val Gln Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Lys Leu Lys Ser Met Gly Lys Asp Val Arg Ile 
            20                  25                  30          

Asp Asp Val Thr Cys Tyr Gly Ala Gln Glu Lys Gln Arg Val Asn Gln 
        35                  40                  45              

Leu Ser Val Phe Gly Val Ser Tyr Glu His Met Thr Lys Gln Glu Tyr 
    50                  55                  60                  

Glu Gln Ile Thr Asp Ser Ser Met Ser Pro Leu His Arg Ala Arg Arg 
65                  70                  75                  80  

Leu Leu Cys Gly Arg Lys Asp Leu Ser Tyr Arg Glu Ala Ser Cys Asn 
                85                  90                  95      

Tyr Asp Pro Glu Ile Leu Arg Arg Glu Pro Ala Leu Leu Leu Gly Tyr 
            100                 105                 110         

Phe Gln Thr Glu Arg Tyr Phe Ala Asp Ile Lys Asp Gln Val Arg Glu 
        115                 120                 125             

Ala Phe Thr Phe Arg Asn Leu Thr Leu Thr Lys Glu Ser Ala Ala Met 
    130                 135                 140                 
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Glu Gln Gln Met Lys Glu Cys Glu Ser Val Ser Val His Ile Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Leu Thr Pro Ala Asn Gln Ala Leu Phe Gly Gly Ile Cys 
                165                 170                 175     

Asp Leu Asp Tyr Tyr His Arg Ala Val Ala Glu Ile Arg Lys Arg Lys 
            180                 185                 190         

Pro Asp Val Lys Phe Phe Leu Phe Ser Asn Asp Met Glu Trp Thr Lys 
        195                 200                 205             

Glu His Phe Cys Gly Ser Glu Phe Val Pro Val Glu Gly Asn Ser Glu 
    210                 215                 220                 

Gln Ala Gly Glu Gln Asp Leu Tyr Leu Met Ser Cys Cys Lys Asn His 
225                 230                 235                 240 

Ile Leu Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asp Asn 
                245                 250                 255     

Gly Lys Asp Lys Leu Val Ile Ala Pro Glu Lys Trp Met Asn Gly Arg 
            260                 265                 270         

Gly Cys Cys Asp Ile Tyr Thr Asp Glu Met Ile Arg Val 
        275                 280                 285 

<210>  94
<211>  287
<212>  PRT
<213>  Amphritea japonica

<400>  94

Met Val Lys Ile Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Lys Ser Leu Ala Val Leu Asn Asn Thr Arg Val Ser 
            20                  25                  30          

Ala Asn Val Ser Val Phe Ser Asn Tyr Lys Thr His Pro Leu Arg Leu 
        35                  40                  45              

Asn Lys Leu Asn Cys Asp Cys Glu Phe Asp Phe Thr Arg Asp Phe Arg 
    50                  55                  60                  

Leu Val Leu Ser Gly Phe Pro Leu Leu Gly Ser Ala Phe Ser Lys Lys 
65                  70                  75                  80  

Ser Met Leu Leu Asn His Tyr Val Glu Lys Asp Leu Leu Phe Asp Ser 
                85                  90                  95      

Ser Phe Phe Asp Leu Asp Asp Asn Val Leu Leu Ser Gly Tyr Phe Gln 
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            100                 105                 110         

Ser Glu Lys Tyr Phe Ser Asn Ile Arg Glu Leu Leu Ile Gln Glu Phe 
        115                 120                 125             

Ser Leu Asp Asp Arg Leu Thr Glu Ala Glu Leu Ala Ile Asn Asn Lys 
    130                 135                 140                 

Ile Glu Ser Cys Asn Ser Ile Ala Ile His Ile Arg Arg Gly Asp Tyr 
145                 150                 155                 160 

Ile Thr Asp Leu Ser Ala Asn Asn Ile His Gly Ile Cys Ser Glu Glu 
                165                 170                 175     

Tyr Phe Glu Lys Ala Leu Asn Tyr Leu Asp Ser Ile Asn Val Leu Ser 
            180                 185                 190         

Asp Pro Thr Thr Thr Leu Phe Ile Phe Ser Asp Asp Ile Leu Trp Cys 
        195                 200                 205             

Lys Asp Asn Leu Ala Phe Lys Tyr Arg Thr Val Phe Val Glu Gly Ser 
    210                 215                 220                 

Val Asp Arg Pro Glu Val Asp Ile His Leu Met Ser Lys Cys Lys His 
225                 230                 235                 240 

Gln Val Ile Ser Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

Thr Asn Leu Asp Lys Cys Val Ile Ala Pro Leu Lys Trp Phe Asn Ser 
            260                 265                 270         

Leu His Asp Ser Thr Asp Ile Val Pro Lys Gln Trp Met Arg Leu 
        275                 280                 285         

<210>  95
<211>  273
<212>  PRT
<213>  Bacteroides salyersiae

<400>  95

Met Lys Gln Thr Ile Ile Met Ser Gly Gly Leu Gly Asn Gln Met Phe 
1               5                   10                  15      

Gln Tyr Ala Leu Tyr Cys Ser Met Arg Glu Lys Gly Ile Arg Val Lys 
            20                  25                  30          

Ile Asp Ile Ser Leu Tyr Glu Phe Asn Arg Met His Asn Gly Tyr Met 
        35                  40                  45              

Leu Asp Tyr Ala Phe Gly Leu Asn Ile Ser His Asn Lys Ile Asn Lys 
    50                  55                  60                  

Page 115



37847-517 sequence listing_st25

Tyr Ser Val Leu Trp Thr Arg Leu Ile Arg Ser Asn Arg Ala Pro Phe 
65                  70                  75                  80  

Leu Leu Phe Arg Glu Asp Glu Ser Arg Phe Cys Asp Asp Val Phe Thr 
                85                  90                  95      

Thr Tyr Lys Pro Tyr Ile Asp Gly Cys Trp Ile Asp Glu Arg Tyr Phe 
            100                 105                 110         

Phe Asn Ile Lys Lys Lys Ile Ile Ser Gln Phe Ser Phe His Asn Ile 
        115                 120                 125             

Asp Gln Lys Asn Leu Met Val Ala Asn Met Met Lys Val Cys Asn Ser 
    130                 135                 140                 

Val Ser Leu His Ile Arg Arg Gly Asp Tyr Leu Ser Gln Ser Met Tyr 
145                 150                 155                 160 

Asn Ile Cys Asn Glu Ser Tyr Tyr Lys Ser Ala Ile Glu Tyr Ile Ile 
                165                 170                 175     

Ser Arg Val Glu Asp Ser Lys Phe Phe Ile Phe Ser Asp Asp Pro Glu 
            180                 185                 190         

Trp Cys Lys Tyr Phe Met Glu Lys Phe Asn Val Asp Tyr Glu Ile Ile 
        195                 200                 205             

Gln His Asn Phe Gly Lys Asp Ser Tyr Lys Asp Met Tyr Leu Met Thr 
    210                 215                 220                 

Gln Cys Lys His Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly 
225                 230                 235                 240 

Ala Trp Leu Asn Asn Asn Ala Gly Lys Asn Val Val Cys Pro Ser Val 
                245                 250                 255     

Trp Ile Asn Gly Arg Asp Phe Asn Pro Cys Leu Glu Glu Trp Tyr His 
            260                 265                 270         

Ile 
    

<210>  96
<211>  291
<212>  PRT
<213>  Bacteroides fragilis

<400>  96

Met Asp Ile Ile Leu Leu His Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      
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Tyr Ala Phe Tyr Leu Ser Lys Lys Lys Asn Gly Ile His Thr Ser Tyr 
            20                  25                  30          

Ile Cys Leu Ser Asn Asp His Asn Gly Ile Glu Leu Asp Lys Val Phe 
        35                  40                  45              

Gly Val Glu Cys Gln Met Gly Cys Lys Lys Ile Phe Leu Leu Phe Ile 
    50                  55                  60                  

Leu Arg Leu Leu Met Ser Asn Arg Thr Gly Phe Leu Ile Arg Lys Val 
65                  70                  75                  80  

Asn Leu Leu Phe Ser Lys Ile Lys Ile Lys Leu Ile Thr Glu Asn Leu 
                85                  90                  95      

Asp Tyr Ser Phe His Pro Ser Phe Leu Ser Ala Ser Pro Tyr Cys Leu 
            100                 105                 110         

Ala Phe Trp Val Gly Gly Trp His His Pro Gln Tyr Tyr Ser Glu Ile 
        115                 120                 125             

Ser Ser Gln Ile Lys Glu Ala Phe Thr Phe Lys Arg Ser Leu Leu Asp 
    130                 135                 140                 

Glu Arg Asn Ile Cys Ile Glu Lys Arg Met Arg Glu Pro Asn Ser Val 
145                 150                 155                 160 

Cys Leu His Ile Arg Arg Gly Asp Tyr Leu Thr Gly Ile Asn Tyr Glu 
                165                 170                 175     

Leu Phe Gly Lys Val Cys Asn Glu Gln Tyr Tyr Gln Lys Ala Ile Asp 
            180                 185                 190         

Tyr Ile Glu Gly Lys Leu Ser Asp Ile Cys Tyr Tyr Val Phe Ser Asn 
        195                 200                 205             

Asp Met Glu Trp Ala Lys Lys Ile Leu Leu Gly Lys Asn Ala Val Phe 
    210                 215                 220                 

Val Asp Trp Asn Arg Gly Glu Glu Ser Trp Lys Asp Met Tyr Leu Met 
225                 230                 235                 240 

Ser Lys Cys Ser Asn Leu Ile Ile Pro Asn Ser Thr Phe Ser Trp Trp 
                245                 250                 255     

Ala Ala Trp Leu Cys Glu His Pro Val Asn Ile Val Cys Pro Lys Leu 
            260                 265                 270         

Phe Val Tyr Gly Asp Glu Gln Ser Asp Ile Tyr Leu Asp Asn Trp His 
        275                 280                 285             
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Lys Ile Glu 
    290     

<210>  97
<211>  288
<212>  PRT
<213>  Bacteroides nordii

<400>  97

Met Met Gly Ile Glu Lys Thr Asn Met Val Ile Val Arg Leu Trp Gly 
1               5                   10                  15      

Gly Ile Gly Asn Gln Leu Phe Gln Tyr Ser Phe Gly Glu Phe Leu Arg 
            20                  25                  30          

Glu Lys Tyr Gln Val Asp Val Ile Tyr Asp Ile Ala Ser Phe Gly Lys 
        35                  40                  45              

Ser Asp Lys Leu Arg Lys Leu Glu Leu Ser Val Val Val Pro Gly Ile 
    50                  55                  60                  

Pro Val Thr Thr Asp Ile Ser Phe Ser Lys Tyr Val Gly Thr Lys Asn 
65                  70                  75                  80  

Arg Leu Leu Arg Phe Ile Tyr Gly Leu Lys Asn Ser Phe Ile Glu Glu 
                85                  90                  95      

Lys Tyr Phe Ser Asp Glu Gln Leu Phe Lys Tyr Leu Ser Lys Arg Gly 
            100                 105                 110         

Asp Val Tyr Leu Gln Gly Tyr Trp Gln Lys Thr Ile Tyr Ala Glu Thr 
        115                 120                 125             

Leu Arg Arg Lys Gly Ser Phe Phe Leu Ser Gln Glu Glu Pro Ile Val 
    130                 135                 140                 

Leu His Thr Ile Lys Ala Lys Ile Gln Glu Ala Glu Gly Ala Ile Ala 
145                 150                 155                 160 

Leu His Val Arg Arg Gly Asp Tyr Phe Ser Ser Lys His Ile Asn Thr 
                165                 170                 175     

Phe Gly Val Cys Asp Ala His Tyr Tyr Glu Lys Ala Val Asp Ile Met 
            180                 185                 190         

Arg Gly Arg Val Ser Asn Ala Met Ile Phe Val Phe Ser Asp Asp Leu 
        195                 200                 205             

Asp Trp Val Arg Arg Tyr Val Asn Leu Pro Thr Asn Val Ile Tyr Val 
    210                 215                 220                 
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Pro Asn Tyr Asp Ile Pro Gln Tyr Trp Tyr Ile Tyr Leu Met Ser Leu 
225                 230                 235                 240 

Cys Arg His Asn Ile Ile Ser Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Phe Leu Asn Met Asn Thr Asn Lys Ile Val Val Ser Pro Ser Lys Trp 
            260                 265                 270         

Thr Leu Asn Ser Asp Lys Thr Ile Ala Leu Asp Glu Trp Phe Lys Ile 
        275                 280                 285             

<210>  98
<211>  281
<212>  PRT
<213>  Butyrivibrio proteoclasticus

<400>  98

Met Glu Cys Ser Met Ile Ile Ile Lys Phe Cys Gly Ala Leu Gly Asn 
1               5                   10                  15      

Gln Leu Phe Gln Tyr Ala Leu Tyr Glu Lys Met Arg Ile Leu Gly Lys 
            20                  25                  30          

Asp Val Lys Ala Asp Ile Ser Ala Phe Gly Asp Gly Asn Glu Lys Arg 
        35                  40                  45              

Phe Phe Tyr Leu Asp Glu Leu Gly Ile Glu Phe Asn Ile Ala Ser Ala 
    50                  55                  60                  

Asp Glu Ile Ala Glu Tyr Leu Asn Arg Lys Thr Ile Arg Phe Val Pro 
65                  70                  75                  80  

Gly Phe Leu Gln His Arg His Tyr Tyr Phe Glu Lys Lys Pro Tyr Val 
                85                  90                  95      

Tyr Asn Lys Lys Ile Leu Ser Tyr Asp Asp Cys Tyr Leu Glu Gly Tyr 
            100                 105                 110         

Trp Gln Asn Tyr Arg Tyr Phe Asp Asp Ile Lys Asp Glu Leu Leu Lys 
        115                 120                 125             

His Met Lys Phe Pro Cys Leu Pro Leu Glu Gln Lys Lys Leu Ala Glu 
    130                 135                 140                 

Lys Met Glu Asn Glu Asn Ser Val Ala Val His Val Arg Met Gly Asp 
145                 150                 155                 160 

Tyr Leu Asn Leu Gln Asp Leu Tyr Gly Gly Ile Cys Asp Ala Asp Tyr 
                165                 170                 175     

Tyr Asp Arg Ala Phe Ser Tyr Ile Glu Gly Asn Ile Ser Asn Pro Val 
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            180                 185                 190         

Tyr Tyr Gly Phe Ser Asp Asp Val Asp Lys Ala Ser Ala Leu Leu Ala 
        195                 200                 205             

Lys His Lys Ile Asn Trp Ile Asp Tyr Asn Ser Glu Lys Gly Ala Ile 
    210                 215                 220                 

Tyr Asp Leu Ile Leu Met Ser Lys Cys Lys Asn Asn Ile Ile Ala Asn 
225                 230                 235                 240 

Ser Ser Phe Ser Trp Trp Gly Ala Tyr Leu Glu Tyr Asn Asn Gly Lys 
                245                 250                 255     

Val Val Val Ser Pro Asn Arg Trp Met Asn Cys Phe Glu Asn Ser Asn 
            260                 265                 270         

Ile Ala Tyr Trp Gly Trp Ile Ser Leu 
        275                 280     

<210>  99
<211>  289
<212>  PRT
<213>  Prevotella ruminicola

<400>  99

Met Arg Ile Val Lys Val Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Phe Ala Leu Tyr Lys Ala Leu Gln Lys Gln Tyr Pro Glu Glu Arg Val 
            20                  25                  30          

Leu Leu Asp Leu His Cys Phe Asn Gly Tyr His Lys His Arg Gly Phe 
        35                  40                  45              

Glu Ile Asp Ser Val Phe Gly Val Thr Tyr Glu Lys Ala Thr Leu Lys 
    50                  55                  60                  

Glu Val Ala Ser Leu Ala Tyr Pro Tyr Pro Asn Tyr Gln Cys Trp Arg 
65                  70                  75                  80  

Ile Gly Ser Arg Ile Leu Pro Val Arg Lys Thr Met Leu Lys Glu Glu 
                85                  90                  95      

Pro Asn Phe Thr Leu Glu Pro Ser Ala Leu Ser Leu Pro Asp Ser Thr 
            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln His Glu Glu Tyr Phe Met His Ile Arg 
        115                 120                 125             

Glu Glu Ile Leu Ser Thr Tyr Ala Phe Pro Ala Phe Asp Asp Glu Arg 
    130                 135                 140                 
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Asn Lys Thr Thr Ala Gln Leu Ala Ala Ser Thr Asn Ser Cys Ser Ile 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Leu Thr Asp Pro Leu Arg Lys Gly Thr 
                165                 170                 175     

Thr Asn Gly Asn Tyr Val Ile Ala Ala Ile Lys Glu Met Gln Gln Glu 
            180                 185                 190         

Val Lys Pro Glu Lys Trp Leu Val Phe Ser Asp Asp Ile Ala Trp Cys 
        195                 200                 205             

Gln Gln His Leu Ala Ser Thr Leu Asp Ala Thr Asn Thr Ile Tyr Ile 
    210                 215                 220                 

Asp Trp Asn Thr Gly Ala Asn Ser Ile His Asp Met His Leu Met Ala 
225                 230                 235                 240 

Leu Cys Arg His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Ser Gln Gln Asp Gly Ile Thr Ile Ala Pro Ser Asn Trp 
            260                 265                 270         

Met Asn Leu Lys Asp Val Cys Ser Pro Val Pro Asp Asn Trp Ile Lys 
        275                 280                 285             

Ile 
    

<210>  100
<211>  290
<212>  PRT
<213>  Prevotella salivae

<400>  100

Met Lys Ile Ile Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Ala Ile Ala Leu Gln Gln Gln Tyr Lys Asp Glu Glu Ile 
            20                  25                  30          

Arg Leu Asp Leu Asn Cys Phe Arg Gly Tyr Asn Lys His Gln Gly Tyr 
        35                  40                  45              

Leu Leu Asp Glu Ile Phe Gly Arg Arg Phe Arg Ala Ala Ser Leu Gln 
    50                  55                  60                  

Glu Val Ala Arg Leu Ala Trp Pro Tyr Pro His Tyr Gln Leu Trp Arg 
65                  70                  75                  80  
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Val Gly Ser Arg Val Leu Pro Arg Arg Gln Thr Met Val Cys Glu Pro 
                85                  90                  95      

Ala Asp Gly Ser Phe Ser Pro Asp Val Leu Thr Leu Glu Gly Asn Arg 
            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln Asp Glu Arg Tyr Phe Lys Ala Tyr Arg 
        115                 120                 125             

Lys Glu Ile Ile Glu Ala Phe Lys Phe Ser Pro Phe Val Gly Asp Gly 
    130                 135                 140                 

Asn Arg His Val Glu Asn Met Leu Arg Asn Glu Arg Phe Ala Ser Leu 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Leu Asn Asp Ala Leu Tyr Gln Asn Thr 
                165                 170                 175     

Cys Gly Ile Asp Tyr Tyr Gln Arg Ala Ile Ser Gln Met Asn Ala Met 
            180                 185                 190         

Ala Asn Pro Ser Cys Tyr Phe Ile Phe Ser Asp Asp Ile Ala Trp Cys 
        195                 200                 205             

Lys Thr His Ile Glu Pro Leu Cys Glu Gly His Arg Pro Tyr Tyr Ile 
    210                 215                 220                 

Asp Trp Asn Lys Gly Lys Glu Ala Tyr Arg Asp Met Gln Leu Met Ala 
225                 230                 235                 240 

Leu Cys Lys Tyr His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Asn Asp Ala Glu Asp Gly Ile Thr Ile Ala Pro Gln Gln 
            260                 265                 270         

Trp Tyr Ser His Gly Asn Lys Pro Ser Pro Ala Ser Glu Ser Trp Ile 
        275                 280                 285             

Lys Val 
    290 

<210>  101
<211>  293
<212>  PRT
<213>  Lachnospiraceae bacterium COE1

<400>  101

Met Asn Ile Val Arg Ile Ser Asp Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      
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Tyr Ala Tyr Ala Arg Lys Ile Ser Ile Leu Ser Arg Gln Arg Thr Tyr 
            20                  25                  30          

Leu Asp Ile Arg Phe Ile Asn Asn Glu Asp Leu Val Lys Lys Gly Asn 
        35                  40                  45              

His Val Gln Phe Arg Lys Lys Leu Gly His Arg Lys Tyr Gly Leu Ser 
    50                  55                  60                  

His Phe Asn Val Ser Leu Gln Ile Ala Asp Leu Lys Met Leu Ser His 
65                  70                  75                  80  

Trp Glu Tyr Leu Ile Gln Ser Asn Cys Met Gln Gln Leu Ile Tyr Ser 
                85                  90                  95      

Leu Ser Met Gln Asp Lys Trp Ile Trp Arg Tyr Arg His Glu Glu Val 
            100                 105                 110         

Asn Tyr Asp Gly Met Leu Ser Lys Val Glu Leu Leu Phe Pro Thr Tyr 
        115                 120                 125             

Tyr Gln Gly Tyr Phe Phe Ala Leu Lys Tyr Tyr Asp Asp Ile Lys His 
    130                 135                 140                 

Ile Leu Gln His Asp Phe Ser Leu Lys Asp Lys Met Lys Leu Leu Pro 
145                 150                 155                 160 

Glu Leu Arg Asp Ala Leu Tyr Asn Arg Asn Thr Ile Ser Leu His Val 
                165                 170                 175     

Arg Arg Gly Asp Phe Leu Glu Ile Asn Arg Asp Ile Ser Gly Ser Glu 
            180                 185                 190         

Tyr Tyr Glu Lys Ala Val Gln Met Ile Gly Ser Lys Val Glu Ser Pro 
        195                 200                 205             

Ile Phe Leu Ile Phe Ser Asp Asp Ile Glu Trp Val Lys Glu His Ile 
    210                 215                 220                 

Arg Ile Pro Asn Asp Lys Ile Tyr Val Ser Gly Ile Gly Tyr Glu Asp 
225                 230                 235                 240 

Tyr Glu Glu Leu Thr Ile Met Lys His Cys Lys His Asn Ile Ile Ala 
                245                 250                 255     

Asn Ser Thr Phe Ser Tyr Trp Ala Ala Tyr Leu Asn Ser Asn Lys Asp 
            260                 265                 270         

Lys Ile Val Ile Cys Pro Lys His Trp Arg Glu Arg Ile Ile Pro Lys 
        275                 280                 285             
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Asp Trp Ile Cys Ile 
    290             

<210>  102
<211>  300
<212>  PRT
<213>  Bacteroides dorei

<400>  102

Met Ile Val Val Asn Val Asn Ala Gly Leu Ala Asn Gln Met Phe His 
1               5                   10                  15      

Tyr Ala Phe Gly Arg Gly Leu Glu Ala Lys Gly Trp Asn Ile Tyr Phe 
            20                  25                  30          

Asp Gln Thr Asn Phe Lys Pro Arg Lys Glu Trp Ser Phe Glu Asn Val 
        35                  40                  45              

Gln Leu Gln Asp Ala Phe Pro Asn Leu Gly Leu Lys Met Met Pro Glu 
    50                  55                  60                  

Gly Lys Phe Lys Trp Ile Cys Val Asn Asn Thr Asn Lys Leu Ser Lys 
65                  70                  75                  80  

Gly Leu His Leu Ala Met Ile Asn Leu His Asn Leu Ile Gly Asp Glu 
                85                  90                  95      

Lys Tyr Ile Phe Glu Thr Thr Tyr Gly Tyr Asp Pro Asp Ile Glu Lys 
            100                 105                 110         

Glu Ile Thr Lys Asn Cys Ile Leu Lys Gly Phe Trp Gln Ser Glu Lys 
        115                 120                 125             

Tyr Phe Ala His Cys Lys Asp Asp Ile Arg Lys Gln Phe Ser Phe Leu 
    130                 135                 140                 

Pro Phe Asp Glu Glu Lys Asn Ile Val Ile Met Asn Lys Met Val Lys 
145                 150                 155                 160 

Glu Asn Ser Val Ala Ile His Leu Arg Lys Gly Ala Asp Tyr Leu Lys 
                165                 170                 175     

Ser Glu Leu Met Gly Lys Gly Leu Cys Gly Val Glu Tyr Tyr Ile Lys 
            180                 185                 190         

Ala Ile Glu Tyr Ile Lys Lys Asn Ile Asp Asn Pro Val Phe Tyr Val 
        195                 200                 205             

Phe Thr Asp Asn Pro Val Trp Val Lys Asn Asn Leu Pro Lys Phe Asp 
    210                 215                 220                 

Tyr Ile Leu Val Asp Trp Asn Glu Val Ala Gly Lys Lys Asn Phe Arg 
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225                 230                 235                 240 

Asp Met Gln Leu Met Ser Cys Ala Lys His Asn Ile Ile Ala Asn Ser 
                245                 250                 255     

Thr Tyr Ser Trp Trp Gly Ala Trp Leu Asn Pro Asn Pro Asn Lys Ile 
            260                 265                 270         

Val Ile Gly Pro Ala Lys Phe Phe Asn Pro Ile Asn Asn Phe Phe Ser 
        275                 280                 285             

Ser Ser Asp Ile Met Cys Glu Asp Trp Val Lys Ile 
    290                 295                 300 

<210>  103
<211>  288
<212>  PRT
<213>  Roseobacter sp. SK209-2-6

<400>  103

Met Leu Ser Lys Asp Pro Gly Met Ile Thr Thr Arg Leu His Gly Arg 
1               5                   10                  15      

Leu Gly Asn Gln Met Phe Gln Tyr Ala Ala Gly Arg Ala Leu Ala Ala 
            20                  25                  30          

Arg Leu Gly Val Pro Leu Ala Leu Asp Ser Arg Gly Ala Lys Leu Arg 
        35                  40                  45              

Gly Glu Gly Val Leu Thr Arg Val Phe Asp Leu Pro Leu Ala Gln Pro 
    50                  55                  60                  

Leu Ser Leu Pro Pro Leu Lys Gln Asp Ala Pro Leu Arg Tyr Ala Ala 
65                  70                  75                  80  

Trp Arg Leu Thr Gly Arg Thr Pro Arg Phe Arg Arg Glu Gln Gly Leu 
                85                  90                  95      

Gly Tyr Asn Pro Ala Phe Glu Thr Trp Gly Asp Asp Ser Tyr Leu His 
            100                 105                 110         

Gly Tyr Trp Gln Ser Glu Ala Tyr Phe Asp Ser Ile Ala Asp Gln Ile 
        115                 120                 125             

Arg Gln Asp Phe Thr Phe Pro Glu Phe Ser Asn Ser Gln Asn Arg Glu 
    130                 135                 140                 

Met Ala Gln Arg Ile Ala Gly Ser Thr Ala Ile Ser Leu His Val Arg 
145                 150                 155                 160 

Arg Gly Asp Tyr Val Ala Leu Ala Ala His Val Leu Cys Asp Gln Ala 
                165                 170                 175     

Page 125



37847-517 sequence listing_st25

Tyr Tyr Glu Ala Ala Leu Thr Arg Ile Leu Glu Gly Val Glu Gly Ser 
            180                 185                 190         

Pro Thr Val Tyr Val Phe Ser Asp Asp Pro Asn Trp Ala Lys Glu Asn 
        195                 200                 205             

Leu Pro Leu Pro Cys Glu Lys Val Val Val Asp Phe Asn Gly Pro Asp 
    210                 215                 220                 

Thr Asp Phe Glu Asp Met Arg Leu Met Ser Leu Cys Gln His Asn Ile 
225                 230                 235                 240 

Ile Gly Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Thr His 
                245                 250                 255     

Asn Glu Lys Arg Val Ala Gly Pro Ala His Trp Phe Gly Asn Pro Lys 
            260                 265                 270         

Leu Gln Asn Pro Asp Ile Leu Pro Glu Ser Trp Leu Lys Ile Ser Val 
        275                 280                 285             

<210>  104
<211>  285
<212>  PRT
<213>  alpha proteobacterium SCGC AAA076-C03

<400>  104

Met Ile Tyr Ser Arg Ile Arg Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Cys Val Ala Arg Ser Leu Ala Asp Asn Leu Gly Thr Ser Leu Gly 
            20                  25                  30          

Leu Asp Val Arg Asp Phe Asn Glu Asn Ser Pro Tyr Leu Met Gly Leu 
        35                  40                  45              

Lys His Phe Asn Ile Arg Ala Asp Phe Asn Pro Pro Gly Met Ile Glu 
    50                  55                  60                  

His Lys Lys Asn Gly Tyr Phe Arg Tyr Leu Ile Asp Val Val Asn Gly 
65                  70                  75                  80  

Lys Gln Lys Phe Val Tyr Lys Glu Pro His Leu Asn Phe Asp Lys Asn 
                85                  90                  95      

Ile Phe Ser Leu Pro Asn Ser Ser Tyr Leu Lys Gly Tyr Trp Gln Thr 
            100                 105                 110         

Glu Lys Tyr Phe Ile Lys Asn Lys Val Asn Ile Leu Asn Asp Leu Lys 
        115                 120                 125             
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Ile Ile Ser His Gln Ser Asp Lys Asn Lys Thr Ile Ser Ser Lys Ile 
    130                 135                 140                 

Ala Asn Asn Thr Ser Val Ser Leu His Ile Arg Arg Gly Asp Tyr Ile 
145                 150                 155                 160 

Ser Asn Ser Ala Tyr Asn Ser Thr His Gly Thr Cys Ser Leu Ala Tyr 
                165                 170                 175     

Tyr Thr Asn Ala Val Asn Phe Leu Val Asn Lys Ile Gly Gly Asn Phe 
            180                 185                 190         

Lys Val Phe Ala Phe Ser Asp Asp Pro Glu Trp Val Ser Ser Asn Leu 
        195                 200                 205             

Lys Leu Pro Val Asp Ile Cys Phe Val Lys Asn Asn Ser Ser Glu Tyr 
    210                 215                 220                 

Asn Tyr Glu Asp Leu Arg Leu Met Ser Glu Cys Asn His Asn Ile Ile 
225                 230                 235                 240 

Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Thr Asn His 
                245                 250                 255     

Asn Lys Thr Val Ile Thr Pro Cys Lys Trp Tyr Ala Asp Asn Ser Thr 
            260                 265                 270         

Lys Asn Ala Asp Ile Thr Pro Ser Asn Trp Ile Lys Ile 
        275                 280                 285 

<210>  105
<211>  292
<212>  PRT
<213>  Helicobacter bilis

<400>  105

Met Gly Gly Gly Gly Gln Asp Leu Arg Leu Phe Glu Leu Met Leu Tyr 
1               5                   10                  15      

Asn Ile Ser Leu Pro Leu Cys Phe Asp Tyr Lys Thr Leu Val Lys Tyr 
            20                  25                  30          

Phe Tyr Ser Asn Asp Lys Ser Leu Lys Tyr Asn Phe Pro Leu Gln Tyr 
        35                  40                  45              

Ile Arg Tyr Ala Thr Arg Ser Lys Tyr His Lys Leu Tyr Trp Leu Ala 
    50                  55                  60                  

Leu Lys His Tyr Lys Tyr Phe Tyr Asp Glu Asp Pro Gln Gly Asp Asn 
65                  70                  75                  80  

Page 127



37847-517 sequence listing_st25
Ile Val Lys Met Tyr Leu Asn Asn Ser Leu Glu Lys His Ala Tyr Pro 
                85                  90                  95      

Phe Gly Tyr Phe Gln Asn Leu Ile Tyr Phe Asp Glu Ile Asp Ser Ile 
            100                 105                 110         

Ile Arg Glu Glu Phe Cys Leu Lys Ile Pro Leu Lys Pro His Asn Gln 
        115                 120                 125             

Ala Leu Lys Glu Lys Ile Glu Lys Thr Glu Asn Ser Val Phe Leu His 
    130                 135                 140                 

Val Arg Leu Gly Asp Tyr Leu Lys Met Glu Ala Thr Asp Gly Gly Tyr 
145                 150                 155                 160 

Val Arg Leu Gly Lys Thr Tyr Tyr Gln Ser Ala Leu Glu Ile Leu Lys 
                165                 170                 175     

Thr Arg Leu Gly Gln Pro His Ile Phe Ile Phe Ser Asn Asp Ile Glu 
            180                 185                 190         

Trp Cys Glu Lys Asn Leu Cys Asn Leu Leu Asp Phe Thr Gly Cys His 
        195                 200                 205             

Ile Glu Phe Val Lys Ala Asn Gly Glu Gly Asn Ala Ala Glu Glu Met 
    210                 215                 220                 

Glu Leu Met Arg Ala Cys Lys His Ala Val Ile Ala Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Ala Ser Tyr Leu Ile Asp Asn Pro Asp Lys Gln Ile Ile 
                245                 250                 255     

Met Pro Thr Gln Val Phe Asn Asp Thr Arg Arg Ile Pro Lys Ser Asn 
            260                 265                 270         

Met Leu Ala Lys Lys Gly Tyr Ile Leu Ile Asp Pro Phe Trp Gly Met 
        275                 280                 285             

His Ser Ile Val 
    290         

<210>  106
<211>  288
<212>  PRT
<213>  Ralstonia sp. GA3-3

<400>  106

Met Ile Val Thr Arg Val Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ala Arg Arg Leu Gly Val Pro Leu Lys 
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            20                  25                  30          

Ile Asp Ser Ser Gly Phe Ala Asp Tyr Pro Leu His Asn Tyr Gly Leu 
        35                  40                  45              

His His Phe Ala Leu Lys Ala Val Gln Ala Gly Asp Arg Glu Ile Pro 
    50                  55                  60                  

Ser Gly Arg Ala Glu Asn Arg Trp Ala Lys Ala Leu Arg Arg Phe Gly 
65                  70                  75                  80  

Leu Gly Thr Glu Leu Arg Val Phe Arg Glu Arg Gly Phe Ala Val Asp 
                85                  90                  95      

Pro Glu Val Met Lys Leu Pro Asp Gly Thr Tyr Leu Asp Gly Tyr Trp 
            100                 105                 110         

Gln Ser Glu Ser Tyr Phe Ala Glu Met Thr Gln Glu Leu Arg Arg Asp 
        115                 120                 125             

Phe Gln Ile Ala Thr Pro Pro Thr Ser Glu Asn Ala Glu Trp Leu Ala 
    130                 135                 140                 

Arg Ile Gly Gly Asp Glu Gly Ala Val Ser Ile His Val Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Val Thr Asn Ala Ser Ala Asn Ala Val His Gly Ile Cys Ser 
                165                 170                 175     

Leu Asp Tyr Tyr Met Arg Ala Ala Arg Tyr Val Ala Glu Asn Ile Gly 
            180                 185                 190         

Val Lys Pro Thr Phe Tyr Val Phe Ser Asp Asp Pro Asp Trp Val Ala 
        195                 200                 205             

Gly Asn Leu His Leu Gly His Glu Thr Arg Tyr Val Arg His Asn Asp 
    210                 215                 220                 

Ser Ala Arg Asn Tyr Glu Asp Leu Arg Leu Met Ser Ala Cys Arg His 
225                 230                 235                 240 

His Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

Ala Ser Glu Lys Lys Val Val Ile Ala Pro Ala Gln Trp Phe Arg Asp 
            260                 265                 270         

Glu Lys Tyr Asp Thr Arg Asp Leu Leu Pro Pro Thr Trp Thr Lys Leu 
        275                 280                 285             

<210>  107
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<211>  289
<212>  PRT
<213>  Bacteroides ovatus

<400>  107

Met Val Val Val Tyr Ile Ala Ala Gly Leu Ala Asn Lys Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ser Arg Gly Leu Met Ser His Gly Leu Asp Val Phe Leu 
            20                  25                  30          

Asp Gln Thr Ser Phe Gln Pro Glu Trp Ser Phe Glu Asp Ile Ala Leu 
        35                  40                  45              

Glu Glu Val Phe Pro Asn Ile Glu Ile Lys Asn Ala Pro Asn Asn Met 
    50                  55                  60                  

Phe Ser Leu Ala Tyr Lys Lys Asp Leu Leu Ser Arg Ile Tyr Arg Arg 
65                  70                  75                  80  

Met Ser Ala Phe Phe Pro Asn Asn Arg Tyr Leu Met Glu Arg Pro Phe 
                85                  90                  95      

Ile Tyr Asp Glu Leu Ile Tyr Lys Lys Ala Thr Asn Asn Cys Ile Phe 
            100                 105                 110         

Cys Gly Leu Trp Gln Thr Glu Leu Tyr Phe Asn Phe Cys Glu Arg Asp 
        115                 120                 125             

Val Arg Arg Asn Phe Val Phe Thr Pro Phe Gln Asp Asp Gln Asn Ile 
    130                 135                 140                 

Lys Leu Ala Glu Lys Met Lys Asn Glu Asn Ser Val Ala Ile His Ile 
145                 150                 155                 160 

Arg Lys Gly Ala Asp Tyr Leu Lys Arg Asn Ile Trp Asp Gly Thr Cys 
                165                 170                 175     

Ser Val Glu Tyr Tyr Asn Gln Ala Ile Asn Tyr Leu Lys Glu His Val 
            180                 185                 190         

Ser Asn Pro Val Phe Tyr Leu Phe Thr Asp Asn Pro Glu Trp Val Glu 
        195                 200                 205             

Glu Asn Leu Lys Asn Ile Asp Tyr Lys Leu Val Asp Trp Asn Pro Val 
    210                 215                 220                 

Ser Gly Lys Gln Ser Tyr Arg Asp Met Gln Leu Met Ser Cys Ala Lys 
225                 230                 235                 240 

His Asn Ile Ile Ala Asn Ser Thr Tyr Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     
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Asn Asn Asn Pro Gln Lys Ile Val Val Ala Pro Lys Ile Trp Phe Asn 
            260                 265                 270         

Pro Lys Ile Glu Lys Ala Pro Tyr Ile Ile Pro Asp Arg Trp Ile Arg 
        275                 280                 285             

Leu 
    

<210>  108
<211>  294
<212>  PRT
<213>  Loktanella vestfoldensis

<400>  108

Met Ile Ile Thr Lys Leu Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ser Leu Ala Met Arg His Gly Val Pro Leu Leu 
            20                  25                  30          

Leu Asp Ile Thr Glu Leu Arg Ser Tyr Pro Lys His Gln Gly Tyr Gln 
        35                  40                  45              

Phe Glu Asp Val Phe Ala Gly Arg Phe Glu Ile Ala Gly Leu Ile Pro 
    50                  55                  60                  

Leu Ile Arg Val Leu Gly Arg Lys Ala Arg Lys Val Pro Lys Thr Val 
65                  70                  75                  80  

Ala Val Val Ser Pro Lys Trp Pro Pro Met Gly Asp His Val Trp Val 
                85                  90                  95      

Arg Gln Arg Thr His Asp Tyr Asp Ala Ala Phe Glu Ser Ile Gly Ala 
            100                 105                 110         

Asp Cys Tyr Leu Ser Gly Phe Trp Gln Ser Glu Lys Tyr Phe Ala Thr 
        115                 120                 125             

Ile Ala Pro Gln Ile Arg Glu Ser Phe Arg Phe Lys Glu Ala Leu Thr 
    130                 135                 140                 

Gly Ala Asn Ala Ala Ile Ala Ser Arg Met Lys Glu Ala Pro Ser Ala 
145                 150                 155                 160 

Ala Ile His Ile Arg Arg Gly Asp Tyr Val Thr Asp Lys Gly Ala His 
                165                 170                 175     

Ala Phe His Gly Leu Cys Ala Trp Asp Tyr Tyr Asp Ala Ala Ile Asp 
            180                 185                 190         
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His Ile Ser Arg His Glu Pro Asp Ala Arg Phe Phe Val Phe Ser Asp 
        195                 200                 205             

Asp Val Val Ala Ala Gln Glu Arg Phe Ala Asn Arg Gln Arg Ala Glu 
    210                 215                 220                 

Val Val Ala Val Asn Ser Gly Arg His Ser Tyr Arg Asp Met Met Leu 
225                 230                 235                 240 

Met Ala Gln Cys Lys His Gln Ile Ile Ala Asn Ser Thr Phe Ser Trp 
                245                 250                 255     

Trp Ala Ala Trp Leu Asn Gln Asn Pro Asp Lys Ile Val Val Ala Pro 
            260                 265                 270         

Gly Thr Trp Phe Ser Gly Asn Asp Gly Gln Ile Lys Asp Ile Tyr Cys 
        275                 280                 285             

Lys Asp Trp Ile Val Ile 
    290                 

<210>  109
<211>  292
<212>  PRT
<213>  Flavobacterium sp. ACAM 123

<400>  109

Met Asp Val Val Ile Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Ser Gln Lys Lys Lys Ile Asn Asn Ser Thr Tyr Phe 
            20                  25                  30          

Val Pro Phe Cys Lys Asp His Asn Gly Leu Glu Leu Glu Thr Val Phe 
        35                  40                  45              

Ser Leu Asn Thr Lys Glu Thr Leu Ile Gln Lys Ser Leu Tyr Ile Leu 
    50                  55                  60                  

Phe Arg Ile Leu Leu Thr Asp Arg Leu Lys Ile Val Ser Asp Pro Leu 
65                  70                  75                  80  

Lys Trp Ile Leu Asn Leu Phe Lys Cys Lys Ile Val Lys Glu Ser Phe 
                85                  90                  95      

Asn Tyr Asn Tyr Asn Pro Glu Tyr Leu Lys Pro Ser Lys Gly Ile Thr 
            100                 105                 110         

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

Asn Lys Glu His Val Lys Asp Ile Ala Ser Thr Asn Ala Val Ser Leu 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Phe Met Asn Glu Ala Asn Ile Gly Leu Phe 
                165                 170                 175     

Gly Gly Val Ser Thr Lys Ala Tyr Phe Glu Gly Ala Ile Lys Leu Ile 
            180                 185                 190         

Ala Thr Lys Val Asp His Pro His Phe Phe Val Phe Ser Asn Asp Met 
        195                 200                 205             

Asp Trp Val Lys Glu Asn Leu Ser Met Asp Thr Val Thr Tyr Val Thr 
    210                 215                 220                 

Cys Asn Ser Gly Lys Asp Ser Trp Lys Asp Met Cys Leu Met Ser Leu 
225                 230                 235                 240 

Cys Gln His Asn Ile Ile Pro Asn Ser Thr Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Asn Lys Asn Pro His Lys Ile Val Val Cys Pro Ser Arg Phe 
            260                 265                 270         

Leu Asn Asn Asp Thr Tyr Thr Asp Ile Tyr Pro Asp Ser Trp Val Lys 
        275                 280                 285             

Ile Ser Asp Tyr 
    290         

<210>  110
<211>  283
<212>  PRT
<213>  Bacteroides fragilis

<400>  110

Met Met Lys Leu Val Arg Met Thr Gly Gly Leu Gly Asn Gln Met Phe 
1               5                   10                  15      

Ile Tyr Ala Phe Tyr Ile Gln Met Lys Thr Ile Phe Pro Glu Leu Arg 
            20                  25                  30          

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

Leu Glu Asp Val Phe Ser Ile Arg Pro Gln Thr Ile Ser Ala His Lys 
    50                  55                  60                  

Trp Leu Lys Arg Val Ile Val Tyr Ala Phe Phe Ser Ile Ile Arg Glu 
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65                  70                  75                  80  

Lys Ser Glu Glu Glu Leu Ser Ile His Lys Tyr Thr Gln His Lys Arg 
                85                  90                  95      

Trp Pro Leu Val Tyr Tyr Lys Gly Phe Phe Gln Ser Glu Leu Phe Phe 
            100                 105                 110         

Lys Glu Ser Ser Asp Thr Ile Arg Asp Ile Phe Ser Phe Asn Thr Glu 
        115                 120                 125             

Asn Ala Asn Phe Arg Thr Lys Glu Trp Ala Lys Ile Ile Lys Glu Gln 
    130                 135                 140                 

Arg Ser Ser Val Ser Ile His Ile Arg Arg Gly Asp Tyr Thr Ser Ala 
145                 150                 155                 160 

Lys Asn Lys Ile Lys Tyr Gly Asn Ile Cys Thr Glu Glu Tyr Tyr Gln 
                165                 170                 175     

Lys Ala Ile Ser Ile Ile Leu Lys Lys Glu Pro Lys Ala Phe Phe His 
            180                 185                 190         

Ile Phe Ser Asp Asp Val Glu Trp Thr Lys Ala His Leu Lys Ile His 
        195                 200                 205             

His Leu Pro His Gln Tyr Ile Ser Trp Asn Lys Gly Pro Asp Ser Trp 
    210                 215                 220                 

Gln Asp Met Met Leu Met Ser Leu Cys Arg His Asn Ile Ile Ala Asn 
225                 230                 235                 240 

Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Ala Tyr Lys Asp Lys 
                245                 250                 255     

Thr Val Ile Ala Pro Ser Arg Trp Ser Asn Val Lys Lys Thr Pro His 
            260                 265                 270         

Ile Leu Pro Glu Ser Trp Ile Ser Ile Asp Ile 
        275                 280             

<210>  111
<211>  290
<212>  PRT
<213>  Spirosoma panaciterrae

<400>  111

Met Ile Ile Ser Arg Val Thr Ser Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Arg Ser Leu Ser Leu Arg Asn Lys Thr Ala Phe Tyr 
            20                  25                  30          
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Val Asp Leu Ser Tyr Tyr Leu Tyr Glu Tyr Pro Asp Asp Thr Ser Arg 
        35                  40                  45              

Ser Phe Lys Leu Gly Phe Phe Ser Val Pro Tyr Arg Ile Leu Gln Glu 
    50                  55                  60                  

Ser Pro Val Glu Tyr Leu Ser Lys Ser Thr Lys Leu Phe Pro Asn Arg 
65                  70                  75                  80  

Ser Leu Arg Pro Phe Phe Leu Phe Leu Lys Glu Lys Gln Phe His Phe 
                85                  90                  95      

Asp Pro Thr Ile Leu Gln Ala His Ala Gly Cys Val Ile Met Glu Gly 
            100                 105                 110         

Phe Trp Gln Ser Glu Cys Tyr Phe Arg Asp His Ala Glu Ile Ile Arg 
        115                 120                 125             

Arg Glu Leu Gln Leu Ser Lys Ser Pro Ser Ser Glu Phe Glu Gly Tyr 
    130                 135                 140                 

His Gln Gln Ile Gln Ala Thr Pro Val Pro Val Ser Val His Val Arg 
145                 150                 155                 160 

Arg Gly Asp Tyr Val Asn His Pro Glu Phe Ser Lys Thr Phe Gly Phe 
                165                 170                 175     

Ile Gly Leu Asp Tyr Tyr Lys Thr Ala Ile Arg His Leu Thr Lys Thr 
            180                 185                 190         

Ile Lys Asn Pro His Phe Tyr Val Phe Ser Asp Asp Lys Glu Trp Ala 
        195                 200                 205             

Arg Ala Asn Leu Pro Leu Pro Thr Asp Ser Val Phe Val Thr Asn Thr 
    210                 215                 220                 

Gly Pro Ser Gly Asp Val Ala Asp Leu Val Leu Met Ser Thr Cys His 
225                 230                 235                 240 

His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     

Asn Pro Asn Pro Asp Lys Leu Val Ile Thr Pro Lys Leu Trp Tyr Lys 
            260                 265                 270         

Asn Gln Pro Thr Trp Asn Thr Lys Asp Leu Leu Pro Pro Thr Trp Val 
        275                 280                 285             

Ser Leu 
    290 
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<210>  112
<211>  288
<212>  PRT
<213>  Unknown

<220>
<223>  uncultured bacterium

<400>  112

Met Ile Ile Thr Lys Leu Thr Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Ile Gly Arg Asn Leu Ile Tyr Ile Asn Gly Ser Asp Leu Lys 
            20                  25                  30          

Leu Asp Val Ser Glu Tyr Asp Val Ser Asn Lys Gly Asn Phe Arg His 
        35                  40                  45              

Tyr Ala Leu Asp Lys Phe Asn Thr Ile Gln Asn Phe Ala Ser Lys Lys 
    50                  55                  60                  

Glu Thr Asn Asn Phe Lys Phe Gly Val Phe Lys Lys Trp Leu Tyr Lys 
65                  70                  75                  80  

Ser Gly Ile Val Lys Asn Lys Asn Tyr Phe Leu Glu Lys Lys Phe Asn 
                85                  90                  95      

Phe Asp Lys Glu Ile Leu Lys Ile Lys Asp Asn Ala Phe Leu Gln Gly 
            100                 105                 110         

Tyr Trp Gln Ser Glu Lys Tyr Phe Ile Gly Ile Arg Asp Ile Leu Leu 
        115                 120                 125             

Gln Glu Phe Ser Leu Lys Glu Asn Ile Glu Leu Lys Phe Gly Glu Ile 
    130                 135                 140                 

Leu Lys Glu Ile Asn Glu Ser Asn Ser Val Ser Ile His Val Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Val Lys Asn Pro Lys Asn Leu Ser Phe His Gly Val Cys 
                165                 170                 175     

Ser Pro Lys Tyr Tyr Ser Glu Ser Thr Ser Lys Ile Ala Ser Leu Ile 
            180                 185                 190         

Glu Lys Pro Val Phe Phe Val Phe Ser Asp Asp Ile Glu Trp Val Lys 
        195                 200                 205             

Glu Asn Leu Asn Ile Thr Phe Pro Val Val Tyr Leu Ser Gly Ile Lys 
    210                 215                 220                 
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Asn Ile Lys Ser Tyr Glu Glu Leu Val Leu Met Ser Lys Cys Lys His 
225                 230                 235                 240 

Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

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

Val Lys Leu Asp Thr Thr Asp Leu Ile Pro Glu Asn Trp Ile Arg Ile 
        275                 280                 285             

<210>  113
<211>  293
<212>  PRT
<213>  Thermosynechococcus elongatus

<400>  113

Met Ile Ile Val His Leu Cys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Leu Ala Ala Ala His Arg Ile Gly Ser Glu Val Lys 
            20                  25                  30          

Phe Asp Thr His Trp Phe Asp Ala Thr Cys Leu His Gln Gly Leu Glu 
        35                  40                  45              

Leu Arg Arg Val Phe Gly Leu Glu Leu Pro Glu Pro Ser Ser Lys Asp 
    50                  55                  60                  

Leu Arg Lys Val Leu Gly Ala Cys Val His Pro Ala Val Arg Arg Leu 
65                  70                  75                  80  

Leu Ala Gly His Phe Leu His Gly Leu Arg Pro Lys Ser Leu Val Ile 
                85                  90                  95      

Gln Pro His Phe His Tyr Trp Thr Gly Phe Glu His Leu Pro Asp Asn 
            100                 105                 110         

Val Tyr Leu Glu Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Ser Asn Ile 
        115                 120                 125             

Ala Asp Ile Ile Arg Gln Gln Phe Arg Phe Val Glu Pro Leu Asp Pro 
    130                 135                 140                 

His Asn Ala Ala Leu Met Asp Glu Met Gln Ser Gly Val Ser Val Ser 
145                 150                 155                 160 

Leu His Ile Arg Arg Gly Asp Tyr Phe Asn Asn Pro Gln Met Arg Arg 
                165                 170                 175     

Val His Gly Val Asp Leu Ser Glu Tyr Tyr Pro Ala Ala Val Ala Thr 
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            180                 185                 190         

Met Ile Glu Lys Thr Asn Ala Glu Arg Phe Tyr Val Phe Ser Asp Asp 
        195                 200                 205             

Pro Gln Trp Val Leu Glu His Leu Lys Leu Pro Val Ser Tyr Thr Val 
    210                 215                 220                 

Val Asp His Asn Arg Gly Ala Ala Ser Tyr Arg Asp Met Gln Leu Met 
225                 230                 235                 240 

Ser Ala Cys Arg His His Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Asn Pro Arg Pro Asp Lys Val Val Ile Ala Pro Arg 
            260                 265                 270         

His Trp Phe Asn Val Asp Val Phe Asp Thr Arg Asp Leu Tyr Cys Pro 
        275                 280                 285             

Gly Trp Ile Val Leu 
    290             

<210>  114
<211>  293
<212>  PRT
<213>  Colwellia piezophila

<400>  114

Met Lys Ile Val Lys Ile Ala Gly Gly Phe Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Ala Leu Asp Lys Lys Tyr Ala Glu Gln Val Cys 
            20                  25                  30          

Leu Asp Ser Leu Asp Met Ala Lys Tyr Arg Leu His Asn Gly Tyr Glu 
        35                  40                  45              

Leu Glu Gly Ile Phe Lys Leu Asp Ala Arg Tyr Cys Thr Glu Glu Gln 
    50                  55                  60                  

Arg Ile Ile Val Arg Lys Asp Asn Asn Ile Phe Thr Lys Leu Leu Ser 
65                  70                  75                  80  

Ser Leu Lys Lys Lys Leu Gly Asn Asn Lys Asn Tyr Ile Leu Glu Pro 
                85                  90                  95      

Lys Gln Glu His Phe Thr Phe His Glu Lys Ser Phe Gly Gln Ala Asn 
            100                 105                 110         

Thr Pro Thr Tyr Tyr Lys Gly Tyr Trp Gln Asp Val Lys Tyr Leu Glu 
        115                 120                 125             
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Asn Ile Glu Glu Glu Leu Lys Ser Ser Leu Val Phe Pro Glu Phe Glu 
    130                 135                 140                 

Leu Gly Lys Asn Ile Glu Leu Ala Asn Phe Ile Ser Ser Asn Ser Ser 
145                 150                 155                 160 

Val Ser Leu His Val Arg Arg Gly Asp Tyr Val Gln His Lys Ala Phe 
                165                 170                 175     

Gly Gly Ile Cys Asp Leu Ser Tyr Tyr Gln Arg Ala Val Glu Gln Ile 
            180                 185                 190         

Asn Thr Leu Val Lys Asp Pro Ile Phe Ile Val Phe Ser Asp Asp Ile 
        195                 200                 205             

Gln Trp Cys Lys Asp Asn Leu Asn Leu Glu Lys Ala Lys Phe Val Asp 
    210                 215                 220                 

Trp Asn Ile Gly Glu Asn Ser Phe Arg Asp Met Gln Leu Met Thr Leu 
225                 230                 235                 240 

Cys Lys His Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Asn Ala Asn Asp Asp Lys Asn Val Ile Cys Pro Asp Lys Trp 
            260                 265                 270         

Val His Tyr Thr Ser Ala Thr Gly Val Leu Pro Ser Glu Trp Ile Lys 
        275                 280                 285             

Ile Lys Ala Ser Val 
    290             

<210>  115
<211>  289
<212>  PRT
<213>  Prevotella maculosa

<400>  115

Met Lys Ile Val Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Ala Ile Ala Leu Gln Glu Arg Trp Lys Asp Glu Glu Ile 
            20                  25                  30          

Lys Leu Asp Leu His Gly Phe Asn Gly Tyr His Lys His Gln Gly Tyr 
        35                  40                  45              

Gln Leu Asp Met Leu Phe Gly His Arg Phe Glu Ala Ala Thr Leu Thr 
    50                  55                  60                  
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Asp Val Ala Gln Leu Ala Trp Pro Tyr Pro His Tyr Gln Leu Trp Arg 
65                  70                  75                  80  

Val Gly Ser Arg Leu Leu Pro Lys Arg Arg Ser Met Leu Cys Glu Pro 
                85                  90                  95      

Ser Lys Gly Leu Leu Pro Ser Asp Val Leu Lys Gln Lys Gly Ser Leu 
            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln Asp Glu Arg Tyr Phe Arg Ala Ile Arg 
        115                 120                 125             

Pro Gln Ile Met Ala Ala Phe Lys Phe Pro Asp Phe Thr Asp Arg Arg 
    130                 135                 140                 

Asn Leu Glu Thr Glu Lys Arg Leu Lys Ala Ser Glu Ala Val Ser Ile 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Leu Asp Asp Val Leu Phe Gln Gly Thr 
                165                 170                 175     

Cys Asn Ile Ala Tyr Tyr Gln Arg Ala Ile Ala Arg Leu Cys Gln Leu 
            180                 185                 190         

Lys Thr Pro Val Phe Cys Ile Phe Ser Asn Asp Met Ala Trp Cys Lys 
        195                 200                 205             

Val His Ile Glu Pro Leu Leu His Gly Lys Glu Ile Leu Tyr Val Asp 
    210                 215                 220                 

Trp Asn Arg Gly Lys Glu Ser Tyr Arg Asp Leu Gln Leu Met Thr Leu 
225                 230                 235                 240 

Cys Arg His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Ser Lys Ala Glu Asp Gly Ile Thr Ile Ala Pro Arg His Trp 
            260                 265                 270         

Tyr Ala His Asp Ala Lys Pro Ser Pro Ala Ala Glu Arg Trp Ile Lys 
        275                 280                 285             

Val 
    

<210>  116
<211>  298
<212>  PRT
<213>  Salmonella enterica

<400>  116
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Met Tyr Ser Cys Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr 
1               5                   10                  15      

Ala Ala Ala Tyr Ile Leu Lys Gln Tyr Phe Gln Ser Thr Thr Leu Val 
            20                  25                  30          

Leu Asp Asp Ser Tyr Tyr Tyr Ser Gln Pro Lys Arg Asp Thr Val Arg 
        35                  40                  45              

Ser Leu Glu Leu Asn Gln Phe Asn Ile Ser Tyr Asp Arg Phe Ser Phe 
    50                  55                  60                  

Ala Asp Glu Lys Glu Lys Ile Lys Leu Leu Arg Lys Phe Lys Arg Asn 
65                  70                  75                  80  

Pro Phe Pro Lys Gln Ile Ser Glu Ile Leu Ser Ile Ala Leu Phe Gly 
                85                  90                  95      

Lys Tyr Ala Leu Ser Asp Arg Ala Phe Tyr Thr Phe Glu Thr Ile Lys 
            100                 105                 110         

Asn Ile Asp Lys Ala Cys Leu Phe Ser Phe Tyr Gln Asp Ala Asp Leu 
        115                 120                 125             

Leu Asn Lys His Lys Gln Leu Ile Leu Pro Leu Phe Glu Leu Arg Asp 
    130                 135                 140                 

Asp Leu Leu Asp Ile Cys Lys Asn Leu Glu Leu Tyr Ser Leu Ile Gln 
145                 150                 155                 160 

Arg Ser Asn Asn Thr Thr Ala Leu His Ile Arg Arg Gly Asp Tyr Val 
                165                 170                 175     

Thr Asn Gln His Ala Ala Lys Tyr His Gly Val Leu Asp Ile Ser Tyr 
            180                 185                 190         

Tyr Asn His Ala Met Glu Tyr Val Glu Arg Glu Arg Gly Lys Gln Asn 
        195                 200                 205             

Phe Ile Ile Phe Ser Asp Asp Val Arg Trp Ala Gln Lys Ala Phe Leu 
    210                 215                 220                 

Glu Asn Asp Asn Cys Tyr Val Ile Asn Asn Ser Asp Tyr Asp Phe Ser 
225                 230                 235                 240 

Ala Ile Asp Met Tyr Leu Met Ser Leu Cys Lys Asn Asn Ile Ile Ala 
                245                 250                 255     

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

Ser Leu Arg Asn Ala Ser Trp Ile Thr Leu 
    290                 295             

<210>  117
<211>  279
<212>  PRT
<213>  Bacteroides sp. 3_2_5

<400>  117

Met Lys Lys Val Ile Phe Ser Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Phe Leu Lys Lys Lys Gly Ile Lys Ala Val Ile 
            20                  25                  30          

Asp Asn Ser Leu Tyr Ser Glu Phe Lys Met His Asn Gly Phe Glu Leu 
        35                  40                  45              

Ile Lys Val Phe Asp Ile Lys Glu Ser Ile Tyr Arg Thr Tyr Phe Leu 
    50                  55                  60                  

Lys Val His Leu Ile Phe Ile Lys Leu Leu Met Lys Ile Pro Pro Val 
65                  70                  75                  80  

Arg Lys Leu Ser Cys Lys Asp Asp Val Ile Pro Ile Gly Asp His Glu 
                85                  90                  95      

Phe Asp Pro Pro Tyr Ala Arg Phe Tyr Leu Gly Tyr Trp Gln Ser Lys 
            100                 105                 110         

Lys Ile Val Asn Tyr Val Ile Glu Glu Leu Arg Ala Gln Phe Ile Phe 
        115                 120                 125             

Arg Asn Ile Pro Gln Met Thr Ile Glu Lys Gly Asp Phe Leu Ser Ser 
    130                 135                 140                 

Ile Asn Ser Val Ser Ile His Ile Arg Arg Gly Asp Tyr Met Gly Ile 
145                 150                 155                 160 

Pro Ala Tyr Gln Gly Ile Cys Asn Glu Ile Tyr Tyr Glu Arg Ala Ile 
                165                 170                 175     

Ser Phe Met Lys Glu His Phe Leu Asn Pro Arg Phe Tyr Val Phe Ser 
            180                 185                 190         

Asn Asp Ser Ile Trp Ala Lys Leu Phe Leu Glu Lys Phe Asp Ile Asp 
        195                 200                 205             

Met Glu Ile Ile Val Thr Pro Pro Ile Tyr Ser Tyr Trp Asp Met Tyr 
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    210                 215                 220                 

Leu Met Ser Arg Cys Arg Asn His Ile Ile Ala Asn Ser Thr Phe Ser 
225                 230                 235                 240 

Trp Trp Ala Ala Val Leu Asn Ile Asn Lys Asp Lys Ile Val Ile Ser 
                245                 250                 255     

Pro Thr Ile Phe Lys Lys Asp Glu Cys Ile Asp Ile Ile Phe Asp Asp 
            260                 265                 270         

Trp Val Lys Ile Ser Asn Ile 
        275                 

<210>  118
<211>  293
<212>  PRT
<213>  Clostridium sp. CAG:510

<400>  118

Met Ile Met Leu Gln Met Thr Gly Gly Met Gly Asn Gln Met Phe Thr 
1               5                   10                  15      

Tyr Ala Leu Tyr Arg Ser Leu Arg Gln Lys Gly Lys Glu Val Cys Ile 
            20                  25                  30          

Glu Asp Phe Thr His Tyr Asp Thr Pro Glu Lys Asn Cys Leu Gln Thr 
        35                  40                  45              

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

Leu Thr Asp Ser Glu Pro Asp Phe Leu His Lys Val Lys Arg Lys Leu 
65                  70                  75                  80  

Thr Gly Arg Lys Glu Lys Ile Tyr Gln Glu Lys Asp Ala Ile Ile Phe 
                85                  90                  95      

Glu Pro Glu Val Phe Gln Thr Asp Asp Val Tyr Met Ile Gly Tyr Phe 
            100                 105                 110         

Gln Ser Gly Arg Tyr Phe Glu Lys Ala Val Phe Asp Leu Arg Lys Asp 
        115                 120                 125             

Phe Thr Phe Ala Trp Asn Thr Phe Pro Glu Lys Ala Lys Lys Leu Arg 
    130                 135                 140                 

Glu Gln Met Gln Ala Glu Ser Ser Val Ser Leu His Ile Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Met Asn Gly Lys Phe Ala Ser Ile Tyr Gly Asn Ile Cys Thr 
                165                 170                 175     
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Asp Ala Tyr Tyr Glu Ala Ala Arg Arg Tyr Met Lys Glu His Phe Gly 
            180                 185                 190         

Asp Cys Arg Phe Tyr Leu Phe Thr Asp Asp Ala Glu Trp Gly Arg Gln 
        195                 200                 205             

Gln Glu Ser Glu Asp Thr Val Tyr Val Asp Ala Ser Glu Gly Ala Gly 
    210                 215                 220                 

Ala Tyr Val Asp Met Ala Leu Met Ser Cys Cys Arg His His Ile Ile 
225                 230                 235                 240 

Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asp Glu Asn Pro 
                245                 250                 255     

Asp Lys Thr Val Ile Ala Pro Ala Lys Trp Leu Asn Ile Ser Glu Gly 
            260                 265                 270         

Lys Asp Ile Tyr Ala Gly Leu Cys Asn Cys Leu Ile Asp Ala Asn Gly 
        275                 280                 285             

Ser Val Gln Gly Glu 
    290             

<210>  119
<211>  311
<212>  PRT
<213>  Rhodopirellula europaea

<400>  119

Met Ile Val Thr Arg Leu Ile Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Gly His Ser Leu Ala Arg Ser Thr Tyr Gln Thr Leu Leu 
            20                  25                  30          

Ile Asp Asp Ser Ala Phe Ile Asp Tyr Arg Leu His Pro Leu Ala Ile 
        35                  40                  45              

Asp His Phe Thr Ile Ser Ala Ser Arg Leu Ser Asp Ala Asp Arg Ser 
    50                  55                  60                  

Arg Val Pro Gly Lys Phe Leu Arg Thr Pro Val Gly Arg Ala Leu Asp 
65                  70                  75                  80  

Lys Val Ser Arg Phe Val Pro Gly Tyr Gln Gly Val Leu Pro Val Arg 
                85                  90                  95      

Arg Glu Lys Pro Phe Gly Phe Arg Glu Ser Leu Leu Ala Arg Glu Ser 
            100                 105                 110         
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Asp Leu Tyr Leu Asp Gly Tyr Trp Gln Ser Glu Lys Phe Phe Pro Gly 
        115                 120                 125             

Leu Arg Gly Ser Leu Arg Glu Glu Phe Gln Leu Arg Glu Gln Pro Ser 
    130                 135                 140                 

Glu Thr Thr Arg Arg Leu Ser Ala Gln Met Lys Ser Glu Asn Ser Val 
145                 150                 155                 160 

Ala Ile His Val Arg Arg Gly Asp Tyr Val Thr Ser Ala Lys Ala Lys 
                165                 170                 175     

Gln Ile Tyr Arg Thr Leu Asp Ala Asp Tyr Tyr Arg Arg Cys Leu Leu 
            180                 185                 190         

Asp Leu Ala Ala His Glu Thr Asp Leu Lys Leu Tyr Leu Phe Ser Asn 
        195                 200                 205             

Asp Val Pro Trp Cys Glu Ser Asn Leu Asp Val Gly Ile Pro Phe Thr 
    210                 215                 220                 

Pro Val Gln His Thr Asp Gly Ala Thr Ala His Glu Asp Leu His Leu 
225                 230                 235                 240 

Ile Ala Gln Cys Arg His Val Val Ile Ala Asn Ser Thr Phe Ser Trp 
                245                 250                 255     

Trp Gly Ala Tyr Leu Gly Gln Leu His Pro Thr Arg Arg Val Tyr Tyr 
            260                 265                 270         

Pro Glu Pro Trp Phe His Pro Gly Thr Leu Asp Gly Ser Ala Met Gly 
        275                 280                 285             

Cys Asp Asp Trp Ile Ser Glu Ala Ser Leu Glu Glu Gln Ser Ser Leu 
    290                 295                 300                 

Lys Ser Ser Arg Arg Ala Ala 
305                 310     

<210>  120
<211>  297
<212>  PRT
<213>  Unknown

<220>
<223>  uncultured bacterium

<400>  120

Met Ile Ile Val Lys Leu Lys Gly Gly Met Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ile Gly Arg Asn Leu Ala Thr Lys Leu Gly Thr Gln Leu Arg 
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            20                  25                  30          

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

Phe Arg Asp Tyr Asp Leu Asp Ile Phe Ala Leu Asp Val Ala Phe Ala 
    50                  55                  60                  

Gly Pro Thr Asp Leu Lys Pro Phe Thr Gln Phe Arg Ile Ser His Leu 
65                  70                  75                  80  

Thr Lys Ile Tyr Asn Ile Phe Pro Arg Leu Leu Gly Arg Pro Tyr Val 
                85                  90                  95      

Ile Ser Glu Pro His Phe His Phe Ser Glu Ala Ile Leu Lys Ser Ser 
            100                 105                 110         

Asp Asn Val Tyr Leu Asp Gly Tyr Trp Gln Ser Glu Lys Tyr Phe Lys 
        115                 120                 125             

Glu Ile Glu Asn Ser Ile Arg Asp Asp Phe Lys Phe Arg Gln Pro Leu 
    130                 135                 140                 

Glu Gly Arg Ala Ala Glu Met Ala Ala Gln Ile Lys Asn Glu Asp Arg 
145                 150                 155                 160 

Ala Val Cys Leu Asn Val Arg Arg Ala Asp Phe Val Thr Ser Lys Lys 
                165                 170                 175     

Ala Gln Glu Phe His Gly Phe Ile Gly Leu Asp Tyr Tyr Gln Lys Ala 
            180                 185                 190         

Val Asp Leu Leu Val Ser Lys Val Gly Pro Leu His Leu Phe Ile Phe 
        195                 200                 205             

Ser Asp Asp Val Asp Trp Cys Ala Ala Asn Leu Lys Phe Asn Tyr Pro 
    210                 215                 220                 

Thr Thr Phe Val Thr Lys Asp Tyr Ser Gly Lys Lys Tyr Glu Ala Tyr 
225                 230                 235                 240 

Leu Gln Leu Met Thr Leu Cys Arg His Tyr Ile Ile Pro Asn Ser Thr 
                245                 250                 255     

Phe Ala Trp Trp Gly Ala Trp Leu Asn Ser Asp Pro Asn Lys Ile Val 
            260                 265                 270         

Ile Ala Pro Lys Gln Trp Phe Lys Glu Ala Ser Ile Asp Thr Thr Asp 
        275                 280                 285             

Ile Ile Pro Ser Thr Trp Ile Arg Leu 
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    290                 295         

<210>  121
<211>  292
<212>  PRT
<213>  Bacillus cereus

<400>  121

Met Ile Ile Val Lys Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Gly Lys Ser Leu Ala Leu Tyr Tyr Asp Lys Pro Leu Lys 
            20                  25                  30          

Ile Asp Ala Asp Tyr Ile Lys Asn Asn Glu Gly Tyr Val Pro Arg Asp 
        35                  40                  45              

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

Asp Lys Glu Arg Val Gly Phe Ile Leu Lys Asn Asn Phe Leu Ala Lys 
65                  70                  75                  80  

Lys Leu Arg Asn Tyr Phe Leu Lys Lys Gly Lys Tyr Lys Gly Lys Tyr 
                85                  90                  95      

Ile Ile Glu Asn Pro Asp Asn Leu Gly Leu Phe Lys Lys Glu Leu Phe 
            100                 105                 110         

Glu Asn His Asn Glu Ser Met Tyr Ile Asp Gly Tyr Trp Gln Ser Tyr 
        115                 120                 125             

Leu Tyr Phe Asn Asn Ile Arg Glu Cys Leu Ile Lys Glu Phe Asn Leu 
    130                 135                 140                 

Lys Pro Glu Tyr Thr Lys Glu Met Thr Glu Ile Met Gln Arg Ile Asn 
145                 150                 155                 160 

Glu Thr Asn Ser Val Ala Val His Ile Arg Arg Gly Asp Tyr Val Lys 
                165                 170                 175     

Leu Gly Trp Thr Leu Asp Thr Thr Tyr Tyr Lys Lys Ala Ile Ala Glu 
            180                 185                 190         

Ile Val Lys Asn Val Asp Asn Pro Lys Phe Tyr Val Phe Ser Asp Asp 
        195                 200                 205             

Thr Asp Trp Val Arg Ser Asn Leu Gln Glu Leu Asp Asn Ala Val Phe 
    210                 215                 220                 

Ile Gly Glu Cys Asn Leu Phe Asp Tyr Gln Glu Leu Trp Leu Met Ser 
225                 230                 235                 240 
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Thr Cys Lys His Asn Ile Ile Ser Asn Ser Thr Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Asn Gln Asn Asp His Gln Val Val Val Ser Pro Ser Ala 
            260                 265                 270         

Trp Ile Asn Gly Met Ser Val Glu Thr Thr Ser Leu Ile Pro Asp Ser 
        275                 280                 285             

Trp Lys Arg Val 
    290         

<210>  122
<211>  302
<212>  PRT
<213>  Firmicutes bacterium CAG:95

<400>  122

Met Asp Ile Ile Arg Met Glu Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Arg Gln Leu Gln Phe Met Gly Arg Thr Val Lys Met 
            20                  25                  30          

Asp Val Thr Thr Glu Tyr Gly Arg Glu His Asp Arg Gln Gln Met Leu 
        35                  40                  45              

Trp Ala Phe Asp Val His Tyr Glu Glu Ala Thr Gln Glu Glu Ile Asn 
    50                  55                  60                  

Arg Leu Thr Asp Gly Phe Met Asp Leu Pro Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Leu Thr Gly Arg Arg Thr Lys Lys Tyr Ala Glu Ala Asp Ser Asn Phe 
                85                  90                  95      

Asp Pro Gln Val Leu Leu Lys Thr Pro Val Tyr Leu Thr Gly Tyr Phe 
            100                 105                 110         

Gln Ser Glu Lys Tyr Phe Lys Asp Val Glu Gly Ile Leu His Thr Glu 
        115                 120                 125             

Leu Gly Phe Ser Asp Arg Ile Tyr Asp Gly Ile Ser Glu Val Phe Ala 
    130                 135                 140                 

Asp Gln Ile Arg Asn Tyr Gln Lys Gln Ile Arg Glu Thr Glu Ser Val 
145                 150                 155                 160 

Ser Leu His Val Arg Arg Gly Asp Tyr Leu Glu His Pro Glu Ile Tyr 
                165                 170                 175     
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Gly Met Ser Cys Thr Met Glu Tyr Tyr Gln Ala Gly Val Arg Tyr Ile 
            180                 185                 190         

Arg Glu Arg His Pro Asp Ala Glu Ile Phe Val Phe Thr Asn Asp Pro 
        195                 200                 205             

Val Phe Thr Glu Lys Trp Leu Gln Glu Asn Phe Leu Gly Asp Phe Thr 
    210                 215                 220                 

Leu Ile Gln Gly Thr Ser Glu Glu Thr Gly Tyr Leu Asp Leu Met Leu 
225                 230                 235                 240 

Met Ser Gln Cys Lys His Gln Ile Met Ala Asn Ser Ser Phe Ser Trp 
                245                 250                 255     

Trp Gly Ala Trp Leu Asn Pro Asn Lys Asp Lys Ile Val Val Ala Pro 
            260                 265                 270         

Glu Pro Trp Phe Gly Asp Arg Asn Phe His Asp Ile Tyr Thr Glu Glu 
        275                 280                 285             

Met Ile Arg Ile Ser Pro Arg Gly Glu Val Lys Lys His Gly 
    290                 295                 300         

<210>  123
<211>  296
<212>  PRT
<213>  Prevotella oris

<400>  123

Met Ile Ala Ala Thr Leu Phe Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Thr Val Lys Ala Leu Ser Leu His Tyr Gln Val Pro Met Ala 
            20                  25                  30          

Phe Asn Leu Asn His Gly Phe Ala Asn Asp Tyr Lys Tyr His Arg Lys 
        35                  40                  45              

Leu Glu Leu Cys Lys Phe Asn Cys Gln Leu Pro Thr Ala Lys Trp Ile 
    50                  55                  60                  

Thr Phe Asp Tyr Arg Gly Glu Leu Asn Ile Lys Arg Ile Ser Arg Arg 
65                  70                  75                  80  

Ile Gly Arg Asn Leu Leu Cys Pro Asn Tyr Gln Phe Val Ile Glu Glu 
                85                  90                  95      

Glu Pro Phe His Tyr Glu Lys Arg Leu Phe Glu Phe Thr Asn Lys Asn 
            100                 105                 110         
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Ile Phe Leu Glu Gly Tyr Trp Gln Ser Pro Cys Tyr Phe Glu Asn Tyr 
        115                 120                 125             

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

Glu Met Leu Glu Glu Ile Tyr Ala Leu Lys Ala Thr Gly Lys Thr Leu 
145                 150                 155                 160 

Val Met Leu Gly Ile Arg Arg Tyr Gln Glu Val Glu Gly Arg Asp Ile 
                165                 170                 175     

Cys Thr Tyr Lys Leu Cys Asp Lys Glu Tyr Tyr Ile Lys Ala Ile Thr 
            180                 185                 190         

Tyr Ile Gln Glu Arg Ile Pro Asn Ala Leu Phe Val Val Phe Thr Gln 
        195                 200                 205             

Asp Lys Glu Trp Ala Thr Thr His Leu Pro Lys Gly Ala Glu Phe Tyr 
    210                 215                 220                 

Phe Val Lys Asp Lys Gln Asp Glu Tyr Ala Thr Val Ala Asp Met Phe 
225                 230                 235                 240 

Leu Met Thr Gln Cys Thr His Ala Ile Ile Ser Asn Ser Thr Phe Tyr 
                245                 250                 255     

Trp Trp Gly Ala Trp Leu Gln Cys Thr Thr Lys Asn His Ile Val Ile 
            260                 265                 270         

Ala Pro Asp Ser Phe Ile Asn Ser Asp Cys Val Cys Lys Glu Trp Ile 
        275                 280                 285             

Ile Leu Lys Arg Asn Ser Leu Cys 
    290                 295     

<210>  124
<211>  302
<212>  PRT
<213>  Escherichia coli

<400>  124

Met Tyr Ser Cys Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr 
1               5                   10                  15      

Ala Ala Ala Tyr Ile Leu Gln Arg Lys Leu Lys Gln Arg Ser Leu Val 
            20                  25                  30          

Leu Asp Asp Ser Tyr Phe Leu Asp Cys Ser Asn Arg Asp Thr Arg Arg 
        35                  40                  45              

Arg Phe Glu Leu Asn Gln Phe Asn Ile Cys Tyr Asp Arg Leu Thr Thr 
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    50                  55                  60                  

Ser Lys Glu Lys Lys Glu Ile Ser Ile Ile Arg His Val Asn Arg Tyr 
65                  70                  75                  80  

Arg Leu Pro Leu Phe Val Thr Asn Ser Ile Phe Gly Val Leu Leu Lys 
                85                  90                  95      

Lys Asn Tyr Leu Pro Glu Ala Lys Phe Tyr Glu Phe Leu Asn Asn Cys 
            100                 105                 110         

Lys Leu Gln Val Lys Asn Gly Tyr Cys Leu Phe Ser Tyr Phe Gln Asp 
        115                 120                 125             

Ala Thr Leu Ile Asp Ser His Arg Asp Met Ile Leu Pro Leu Phe Gln 
    130                 135                 140                 

Ile Asn Glu Asp Leu Leu His Leu Cys Asn Asp Leu His Ile Tyr Lys 
145                 150                 155                 160 

Lys Val Ile Cys Glu Asn Ala Asn Thr Thr Ser Leu His Ile Arg Arg 
                165                 170                 175     

Gly Asp Tyr Ile Thr Asn Pro His Ala Ser Lys Phe His Gly Val Leu 
            180                 185                 190         

Pro Met Asp Tyr Tyr Glu Lys Ala Ile Arg Tyr Ile Glu Asp Val Gln 
        195                 200                 205             

Gly Glu Gln Val Ile Ile Val Phe Ser Asp Asp Val Lys Trp Ala Glu 
    210                 215                 220                 

Asn Thr Phe Ala Asn Gln Pro Asn Tyr Tyr Val Val Asn Asn Ser Glu 
225                 230                 235                 240 

Cys Glu Tyr Ser Ala Ile Asp Met Phe Leu Met Ser Lys Cys Lys Asn 
                245                 250                 255     

Asn Ile Ile Ala Asn Ser Thr Tyr Ser Trp Trp Gly Ala Trp Leu Asn 
            260                 265                 270         

Thr Phe Glu Asp Lys Ile Val Val Ser Pro Arg Lys Trp Phe Ala Gly 
        275                 280                 285             

Asn Asn Lys Ser Lys Leu Thr Met Asp Ser Trp Ile Asn Leu 
    290                 295                 300         

<210>  125
<211>  2102
<212>  PRT
<213>  Leeia oryzae
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<400>  125

Met Ile Ile Val Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Met Gln 
1               5                   10                  15      

Tyr Ala Phe Ala His Ala Cys Ala Lys Arg Leu Gly Val Pro Phe Lys 
            20                  25                  30          

Leu Asp Ile Thr Ala Phe Glu Ser Tyr Lys Leu Trp Pro Tyr Gly Leu 
        35                  40                  45              

His Asn Phe Glu Ile Thr Ala Pro Ile Ala Ser Leu Glu Glu Ile Glu 
    50                  55                  60                  

His Ala Lys Ser Met Gly Val Ile Thr Glu Thr Ser Phe Arg Phe Asp 
65                  70                  75                  80  

Asp Ser Leu Val Ser Ala Val Lys Asp Gly Met Tyr Leu Asp Gly Tyr 
                85                  90                  95      

Trp Ala Asp Tyr Arg Tyr Ser Glu Ser Val Trp Gly Glu Leu Lys Pro 
            100                 105                 110         

Val Phe Thr Leu Met Asp Pro Leu Thr Pro Glu Gln Gln Ala Leu Ala 
        115                 120                 125             

Met Asn Leu Ser Ala Pro Asn Ala Val Ala Leu His Val Arg Arg Gly 
    130                 135                 140                 

Asp Tyr Val Thr Asn Pro Asn Cys Phe Leu Leu Pro Gln Gln Tyr Tyr 
145                 150                 155                 160 

Arg Asp Ala Ile Lys Leu Val Leu Asp Gln Gln Pro Asp Ala Val Phe 
                165                 170                 175     

Tyr Cys Phe Ser Asp Asp Pro Asp Trp Val Glu Ala His Leu Asp Ile 
            180                 185                 190         

Pro Ala Pro Lys Val Val Val Arg Gly Gln Gly Ile Asp Asn Gly Phe 
        195                 200                 205             

Val Asp Met Ile Leu Met Ser Lys Ala Arg His Arg Ile Val Ala Asn 
    210                 215                 220                 

Ser Thr Phe Ser Ile Trp Ala Ser Arg Leu Ala Asp Gln Asp Gly Leu 
225                 230                 235                 240 

Thr Ile Val Pro Ser Gln Phe Phe Arg Lys Asp Asp Pro Trp Leu Leu 
                245                 250                 255     

Gln Val Tyr Gly Glu Val Leu Gln Pro Cys Tyr Pro Pro Gln Trp Arg 
            260                 265                 270         
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Val Val Asp Val Thr Gly Asp Gly Lys Lys Glu Ala Glu Asn Thr Ser 
        275                 280                 285             

Thr Ala Leu Leu Gln Ile Ala Gly Gly Asp Val Arg Gly Arg Lys Leu 
    290                 295                 300                 

Arg Ile Gly Val Trp Gly Phe Tyr Glu Glu Phe Tyr Gln Asn Asn Tyr 
305                 310                 315                 320 

Ile Phe Leu Asn Lys Asn Ala Pro Ile Gly His Glu Leu Leu Lys Pro 
                325                 330                 335     

Phe Asn Gln Leu Tyr Gln Tyr Gly Gln Ala His Asn Leu Glu Phe Val 
            340                 345                 350         

Thr Leu Asp Leu Val Ala Asp Leu Ser Thr Leu Asp Ala Val Leu Phe 
        355                 360                 365             

Phe Asp Ala Pro Asn Met Arg Ser Pro Leu Val Ser Ser Val Met Gln 
    370                 375                 380                 

Leu Asp Ile Lys Lys Tyr Leu Cys Leu Leu Glu Cys Glu Leu Ile Lys 
385                 390                 395                 400 

Pro Asp Asn Trp Gln Gln Ser Leu His Glu Leu Phe Thr Arg Ile Phe 
                405                 410                 415     

Thr Trp His Asp Gly Leu Val Asp Asn His Arg Tyr Ile Lys Val Asn 
            420                 425                 430         

Tyr Val Thr Asp Leu Met Pro Trp Ile Glu Ser Ala Gln Ser Leu Thr 
        435                 440                 445             

Ala Pro Phe Glu Glu Thr Ala Arg Lys Gly Tyr Leu Gln Lys Lys Leu 
    450                 455                 460                 

Ile Cys Asn Ile Ser Gly Asn Lys Leu Val Ser His Pro Phe Glu Leu 
465                 470                 475                 480 

Tyr Ser Lys Arg Ile Glu Val Ile Arg Trp Phe Glu Ser His His Pro 
                485                 490                 495     

Glu His Phe Asp Leu Tyr Gly Met Gly Trp Ser Ala Ser Asp Tyr Pro 
            500                 505                 510         

Ser Tyr Lys Gly Lys Ile Asp Asp Lys Leu Glu Val Leu Lys Gly Tyr 
        515                 520                 525             

Arg Phe Ser Leu Cys Tyr Glu Asn Ala Lys Glu Leu Pro Gly Tyr Ile 
    530                 535                 540                 
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Thr Glu Lys Ile Ile Asp Cys Phe Lys Ala Gly Val Val Pro Val Tyr 
545                 550                 555                 560 

Ser Gly Ala Pro Asn Ile Ala Asp Trp Ile Pro Asp Asn Cys Phe Ile 
                565                 570                 575     

Asp Ser Gly Lys Phe Pro Asp Thr Asp Ala Leu Tyr Thr Tyr Leu Ile 
            580                 585                 590         

Ser Met Thr Glu Glu Val His Ala Asp Tyr Leu Glu Asn Ile Arg Gln 
        595                 600                 605             

Phe Phe Leu Gly Gly Lys Ala Tyr Pro Phe Ser Ala Asp Ala Phe Ile 
    610                 615                 620                 

Asn Thr Ile Thr Arg Thr Ile Val Gln Asp Cys Leu Phe Pro His Glu 
625                 630                 635                 640 

Arg Thr Asp Val Ser Val Val Val Pro Asn Tyr Asn His Gly Asn Phe 
                645                 650                 655     

Val Val Ser Ala Ile Thr Ser Ala Leu Asn Gln Asn Val Ser Val Glu 
            660                 665                 670         

Leu Leu Val Leu Asp Asn Ala Ser Thr Asp Asp Ser Trp Ser Gln Leu 
        675                 680                 685             

Gln Phe Phe Ala Asp Tyr Pro Gln Val Arg Leu Ile Arg Asn Arg Trp 
    690                 695                 700                 

Asn Ile Gly Val Gln His Asn Trp Asn His Ala Thr Trp Leu Ala Thr 
705                 710                 715                 720 

Gly Arg Tyr Val Val Met Leu Ser Ala Asp Asp Leu Leu Leu Pro Gly 
                725                 730                 735     

His Leu Glu Gln Ala Val Lys Arg Leu Asp Glu Asn Pro Ala Ser Ser 
            740                 745                 750         

Leu Tyr Tyr Thr Pro Cys Leu Trp Ile Asn Glu His Asp Gln Pro Leu 
        755                 760                 765             

Gly Thr Leu Asn His Pro Gly His Leu Glu Ser Asp Tyr Val Gly Gly 
    770                 775                 780                 

Arg Asp Glu Ile Ser Asp Leu Leu Lys Phe Asp Ser Tyr Ile Thr Pro 
785                 790                 795                 800 

Ser Ala Ala Val Ile Arg Arg Glu Thr Leu Asn Arg Ile Gly Ser Met 
                805                 810                 815     
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Asn Leu His Leu Lys Gly Ala Ile Asp Trp Asp Leu Trp Ile Arg Ile 
            820                 825                 830         

Ala Glu Ile Ser Pro Ala Phe Ile Phe Arg Lys Gln Pro Gly Val Cys 
        835                 840                 845             

Tyr Arg Gln His Ser Gly Asn Asn Ser Val Asp Phe Tyr Ala Ser Thr 
    850                 855                 860                 

Ala Pro Leu Glu Asp His Ile Arg Ile Val Glu Ser Ile Ile Asp Arg 
865                 870                 875                 880 

Lys Val Ala Val Lys Tyr Leu Leu Lys Ala Lys Glu Glu Ile Ile Ala 
                885                 890                 895     

His Leu Asp Asn Arg Ala Ser Ser Tyr Pro Glu Asn Gln Ile Gln His 
            900                 905                 910         

Leu Leu Ser Arg Ile Asn Asn Ile Lys Asp Tyr Leu Arg Lys Gly Ala 
        915                 920                 925             

Gly Pro Val Ile Ser Val Ile Ile Pro Thr Lys Asn Arg Pro Gly Leu 
    930                 935                 940                 

Leu Ala Asn Ala Leu Glu Ser Leu Thr Tyr Gln Thr Phe Lys Asp Phe 
945                 950                 955                 960 

Glu Val Val Ile His Asn Asp Gly Gly Cys Asp Ile Gly Gly Ile Val 
                965                 970                 975     

Asp Phe Phe Ser Asp Gln Leu Gln Ile Ser Tyr Val Arg Ser Ser Gln 
            980                 985                 990         

Ser Gly Gly Ala Ala Ala Ser Arg  Asn Arg Ala Leu Lys  Leu Ala Lys 
        995                 1000                 1005             

Gly Arg  Ile Ile Ala Tyr Leu  Asp Asp Asp Asp Val  Tyr Leu Asp 
    1010                 1015                 1020             

Ser His  Leu Glu Lys Leu Val  Asp Ala Tyr Lys Gly  Arg Ser Glu 
    1025                 1030                 1035             

Lys Phe  Ile Tyr Thr Asn Cys  Glu Tyr Leu Ile Gln  Glu Arg Lys 
    1040                 1045                 1050             

Glu Gly  Arg Leu Ile Glu Leu  Gly Arg Glu Arg Arg  Tyr Ala Gly 
    1055                 1060                 1065             

Ile Ser  Tyr Ser Arg Ala Gln  Leu Leu Val Ser Asn  Phe Ile Pro 
    1070                 1075                 1080             
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Thr Pro  Thr Trp Ser His Thr  Lys Glu Leu Ile Asp  Thr Ile Gly 
    1085                 1090                 1095             

Asp Phe  Asp Glu Ser Leu Glu  Ile Leu Glu Asp Trp  Asp Phe Leu 
    1100                 1105                 1110             

Leu Arg  Ala Ser Lys Val Thr  Glu Phe Tyr Gln Val  Asn Ala Thr 
    1115                 1120                 1125             

Thr Val  Glu Val Arg Ser Asp  Arg Ser Arg Asp Asp  His Thr Leu 
    1130                 1135                 1140             

Arg Ala  Asn Ala Asp Lys Leu  Leu Ala Tyr His Gln  Lys Ile Tyr 
    1145                 1150                 1155             

Ala Lys  His Pro Val Glu Asn  Glu Ser Ile Leu Ala  Asn Arg Gln 
    1160                 1165                 1170             

Ser Leu  Ile Asn Ser Leu Ser  Asn Arg Gln Asp Val  Thr Pro Lys 
    1175                 1180                 1185             

Asn Glu  Asn Ser Tyr Gln Gly  Trp Val Asn Ala Arg  Gln Pro Asn 
    1190                 1195                 1200             

Glu Leu  Ala Val Gln Ile Leu  Ala Glu Arg Met Met  Leu Gln Trp 
    1205                 1210                 1215             

Ser Lys  Gln Tyr Gln Phe Met  Ile Val Met Val Val  Lys Gln Ser 
    1220                 1225                 1230             

Gln Gln  Asn Leu Leu Ala Asn  Thr Ile Asp Ser Phe  Cys Gln Gln 
    1235                 1240                 1245             

Leu Tyr  Ser Gly Trp Lys Leu  Ile Val Ile Ser Asp  Phe Glu Ala 
    1250                 1255                 1260             

Pro Asp  Glu Ser Phe Ile Asn  Asn Glu Val Leu Gly  Trp Leu Thr 
    1265                 1270                 1275             

Leu Glu  Thr Val Glu Asp Glu  Asn Leu Leu Thr Gln  Ala Phe Asn 
    1280                 1285                 1290             

Gly Val  Leu Ala Glu Val Pro  Ser Asp Trp Val Thr  Ile Leu Pro 
    1295                 1300                 1305             

Val Gly  Thr Arg Leu Thr Ser  Thr Ala Leu Leu Lys  Val Gly Asp 
    1310                 1315                 1320             

Arg Leu  Leu Leu Asn Gly Gly  Ala Cys Val Ile Tyr  Thr Asp His 
    1325                 1330                 1335             
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Asp Tyr  Val Ser Asp Asp Gly  Met Ile Lys Asp Pro  Val Leu Lys 
    1340                 1345                 1350             

Pro Ala  Phe Asn Leu Asp Met  Leu Arg Ser Gln Asp  Tyr Ile Gly 
    1355                 1360                 1365             

Ser Ser  Ile Phe Phe Arg Thr  Asp Ser Leu Ala Ala  Val Gly Gly 
    1370                 1375                 1380             

Phe Ala  Ser Phe Pro Gly Ala  Arg Thr Tyr Glu Ala  Cys Phe Arg 
    1385                 1390                 1395             

Met Leu  Asp Asn Tyr Gly Pro  Gln Thr Ile Glu His  Leu Pro Glu 
    1400                 1405                 1410             

Pro Val  Met Thr Phe Pro Glu  Asn Gln Pro Glu Asn  Ser Leu Arg 
    1415                 1420                 1425             

Val Ala  Ala Met Gln Leu Ala  Leu Glu Glu His Leu  His Arg Asn 
    1430                 1435                 1440             

Asn Ile  Ser Ala Ser Ile Glu  Glu Gly Tyr Val Thr  Gly Thr Phe 
    1445                 1450                 1455             

Leu Val  Gln Tyr His His Ser  Glu Gln Pro Phe Val  Ser Ile Ile 
    1460                 1465                 1470             

Ile Pro  Asn Lys Asp Lys His  Glu Phe Leu Ala Pro  Cys Ile Glu 
    1475                 1480                 1485             

Thr Leu  Met Lys Val Thr Gln  Tyr Pro Ala Phe Glu  Val Ile Ile 
    1490                 1495                 1500             

Val Asp  Asn Gln Ser Thr Asp  Pro Asp Thr Leu Ser  Tyr Tyr Glu 
    1505                 1510                 1515             

Glu Ile  Glu Ser Arg Phe Ala  Asn Asn Val Lys Val  Ile Gln Tyr 
    1520                 1525                 1530             

Asp Asn  Pro Phe Asn Phe Ser  Ala Gln Cys Asn Leu  Gly Ala Glu 
    1535                 1540                 1545             

Ser Ala  Arg Gly Asp Phe Ile  Leu Phe Leu Asn Asn  Asp Thr Glu 
    1550                 1555                 1560             

Ile Val  Gln Ala Asn Trp Leu  Glu Arg Met Met Gln  His Ala Gln 
    1565                 1570                 1575             

Arg Asn  Asp Val Gly Val Val  Gly Ala Arg Leu Val  Phe Pro Glu 
    1580                 1585                 1590             
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Thr Val  Thr Ile Gln His Ala  Gly Ile Val Leu Gly  Gly Lys Tyr 
    1595                 1600                 1605             

Pro Asp  Glu Val Phe Gln Phe  Pro Tyr Met Asn Phe  Pro Val Asp 
    1610                 1615                 1620             

Lys Asp  Val Ser Leu Asn Arg  Thr Lys Val Val Gln  Asn Tyr Ser 
    1625                 1630                 1635             

Ala Val  Thr Gly Ala Cys Leu  Leu Val Arg Lys Ser  Leu Tyr Gln 
    1640                 1645                 1650             

Gln Val  Gly Gly Met Asn Glu  Gln Asn Leu Ala Val  Leu Tyr Gly 
    1655                 1660                 1665             

Asp Val  Asp Leu Cys Leu Arg  Ile Arg Gln Leu His  Lys Ser Val 
    1670                 1675                 1680             

Val Trp  Thr Pro Phe Ser Thr  Leu Val His His Thr  Gly Lys Thr 
    1685                 1690                 1695             

Leu Asn  Ser Asn Ser Asp His  Glu Lys His Leu Met  Met Val Ile 
    1700                 1705                 1710             

Gln Thr  Arg Gln Glu Arg Glu  Tyr Met Leu Ser His  Trp Leu Asp 
    1715                 1720                 1725             

Ile Ile  Ala Asn Asp Pro Tyr  Tyr His Arg Leu Leu  Asp Lys Ser 
    1730                 1735                 1740             

Glu Cys  Asn Gly Thr Ile Asp  Cys Thr His Thr Pro  Leu Trp Asp 
    1745                 1750                 1755             

Asp Ile  Pro Ser Ala Arg Pro  Arg Leu Gln Gly Met  Ala Leu Val 
    1760                 1765                 1770             

Gly Gly  Ser Gly Glu Tyr Arg  Val Asn Met Pro Phe  Arg Thr Leu 
    1775                 1780                 1785             

Glu Arg  Ser Ala Leu Ala Glu  Ile Val Leu Ser Asn  Met Thr Ser 
    1790                 1795                 1800             

Lys Ala  Arg Leu Pro Ser Ile  Thr Glu Leu Ala Arg  Asn Ala Pro 
    1805                 1810                 1815             

Asp Val  Phe Val Val Gln Asn  Ala Leu Ala Asp Glu  Phe Ile Arg 
    1820                 1825                 1830             

Met Leu  Glu Met Tyr Lys Lys  Tyr Leu Pro Ser Val  Phe Arg Ile 
    1835                 1840                 1845             
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Gln Met  Leu Asp Asp Leu Leu  Thr Glu Ile Pro Asp  Ala Ser Ser 
    1850                 1855                 1860             

Phe Lys  Arg His Phe Gln Lys  Asn Trp Arg Asp Ala  Lys Ala Arg 
    1865                 1870                 1875             

Leu Arg  Lys Ser Leu Lys Phe  Cys Asp Arg Leu Ile  Val Ser Thr 
    1880                 1885                 1890             

Glu Pro  Leu Arg Thr Phe Ala  Glu Asp Met Ile Asp  Asp Ile Ile 
    1895                 1900                 1905             

Val Val  Pro Asn Met Leu Glu  Arg Ser Val Trp Gly  Asp Leu Val 
    1910                 1915                 1920             

Ser Lys  Arg Arg Ala Gly Lys  Lys Pro Arg Val Gly  Trp Val Gly 
    1925                 1930                 1935             

Ala Gln  Gln His Ala Gly Asp  Leu Ala Leu Met Thr  Asp Val Val 
    1940                 1945                 1950             

Lys Ala  Thr Gly His Glu Val  Asp Trp Val Phe Gln  Gly Met Cys 
    1955                 1960                 1965             

Pro Asp  Asp Ile Arg Pro Tyr  Val Ala Glu Val Asn  Thr Glu Trp 
    1970                 1975                 1980             

Leu Thr  Tyr Asp Lys Tyr Pro  Gln Gly Ile Ala Ala  Leu Asn Leu 
    1985                 1990                 1995             

Asp Leu  Ala Ile Ala Pro Leu  Glu Ile Asn Ala Phe  Asn Glu Ala 
    2000                 2005                 2010             

Lys Ser  Asn Leu Arg Leu Leu  Glu Tyr Gly Ala Leu  Gly Trp Pro 
    2015                 2020                 2025             

Val Ile  Cys Thr Asp Ile Tyr  Pro Tyr Gln Thr Asn  Asn Ala Pro 
    2030                 2035                 2040             

Val Cys  Arg Val Pro Asn Asp  Ala Ser Ala Trp Ile  Glu Ala Ile 
    2045                 2050                 2055             

Arg Ser  His Ile Ala Asp Leu  Asp Ala Thr Ala Gln  Lys Gly Asp 
    2060                 2065                 2070             

Gln Leu  Arg Gln Trp Val His  Asp His Tyr Met Ile  Glu Asp His 
    2075                 2080                 2085             

Ala Gln  Glu Trp Leu Ser Ala  Leu Thr Arg Pro Ala  Gly Lys 
    2090                 2095                 2100         
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<210>  126
<211>  284
<212>  PRT
<213>  Desulfovibrio africanus

<400>  126

Met Phe Gln Tyr Ala Ala Ala Arg Ala Leu Ser Leu Arg His Ser Ala 
1               5                   10                  15      

Ser Leu Ala Ala Asp Leu Thr Trp Phe Ser Gln Gln Phe Asp Val Gln 
            20                  25                  30          

Thr Thr Pro Arg Glu Tyr Ala Leu Pro Ala Phe Arg Leu Asn Leu Pro 
        35                  40                  45              

Glu Ala Asp Lys Arg Ile Val Ala Thr Phe Arg Leu Asn Pro Thr Glu 
    50                  55                  60                  

Leu Arg Ile Val Ser Phe Leu Arg His Arg Ile Cys Phe Pro Ser Arg 
65                  70                  75                  80  

Phe Leu Pro Arg His Ile Thr Glu Leu Ser Phe Asp Tyr Trp Asp Gly 
                85                  90                  95      

Phe Arg Asp Ile Leu Pro Pro Ala Tyr Leu Asp Gly Tyr Trp Gln Ser 
            100                 105                 110         

Glu Arg Tyr Phe Ser Asp Tyr Pro Asp Ile Ile Arg Ala Asp Phe Ser 
        115                 120                 125             

Met Leu Ser Ile Ser Glu Gln Ala Ala Trp Met Ser Ala Lys Ile Ala 
    130                 135                 140                 

Ser Val Gln Asp Ser Ile Ser Leu His Ile Arg Arg Gly Asp Tyr Val 
145                 150                 155                 160 

Asn Ser Leu Ala Thr Arg Lys Ala His Gly Ile Asp Thr Glu Arg Tyr 
                165                 170                 175     

Tyr Ala Lys Ala Leu Glu Trp Ile Ala Asp Arg Ile Gly Ala Ala Thr 
            180                 185                 190         

Ile Phe Ala Phe Ser Asp Asp Pro Arg Trp Val Arg Ala Asn Phe Asp 
        195                 200                 205             

Phe Gly Lys His Lys Gly Ile Val Val Asp Gly Ser Trp Thr Ala His 
    210                 215                 220                 

Glu Asp Met His Leu Met Ser Leu Cys Ser His His Ile Ile Ala Asn 
225                 230                 235                 240 
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Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Ser Thr Ser Gln Gly Ile 
                245                 250                 255     

Thr Ile Ala Pro Lys Ser Trp Phe Ser Asn Pro His Ile Trp Thr Pro 
            260                 265                 270         

Asp Val Cys Pro Ala Thr Trp Glu Arg Ile Pro Cys 
        275                 280                 

<210>  127
<211>  298
<212>  PRT
<213>  Akkermansia muciniphila CAG:154

<400>  127

Met Ala Lys Gly Lys Ile Ile Val Met Arg Leu Phe Gly Gly Leu Gly 
1               5                   10                  15      

Asn Gln Leu Phe Gln Tyr Ala Phe Leu Phe Ala Leu Ser Arg Gln Gly 
            20                  25                  30          

Gly Lys Ala Arg Leu Glu Thr Ser Ser Tyr Glu His Asp Asp Lys Arg 
        35                  40                  45              

Val Cys Glu Leu His His Phe Arg Val Ser Leu Pro Ile Glu Gly Gly 
    50                  55                  60                  

Pro Pro Pro Trp Ala Phe Arg Lys Ser Arg Ile Pro Ala Cys Leu Arg 
65                  70                  75                  80  

Ser Leu Phe Ala Ala Pro Lys Tyr Pro His Phe Arg Glu Glu Lys Arg 
                85                  90                  95      

His Gly Phe Asp Pro Gly Leu Ala Ala Pro Pro Arg Arg His Thr Tyr 
            100                 105                 110         

Phe Lys Gly Tyr Phe Gln Thr Glu Gln Tyr Phe Leu His Cys Arg Glu 
        115                 120                 125             

Gln Leu Cys Arg Glu Phe Arg Leu Lys Thr Pro Leu Thr Pro Glu Asn 
    130                 135                 140                 

Ala Arg Ile Leu Glu Asp Ile Arg Ser Cys Cys Ser Ile Ser Leu His 
145                 150                 155                 160 

Ile Arg Arg Thr Asp Tyr Leu Ser Asn Pro Tyr Leu Ser Pro Pro Pro 
                165                 170                 175     

Leu Glu Tyr Tyr Leu Arg Ser Met Ala Glu Met Glu Gly Arg Leu Arg 
            180                 185                 190         
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Ala Ala Asp Ala Pro Gln Glu Ser Leu Arg Tyr Phe Ile Phe Ser Asp 
        195                 200                 205             

Asp Ile Glu Trp Ala Arg Gln Asn Leu Arg Pro Ala Leu Pro His Val 
    210                 215                 220                 

His Val Asp Ile Asn Asp Gly Gly Thr Gly Tyr Phe Asp Leu Glu Leu 
225                 230                 235                 240 

Met Arg Asn Cys Arg His His Ile Ile Ala Asn Ser Thr Phe Ser Trp 
                245                 250                 255     

Trp Ala Ala Trp Leu Asn Glu His Ala Glu Lys Ile Val Ile Ala Pro 
            260                 265                 270         

Arg Ile Trp Phe Asn Arg Glu Glu Gly Asp Arg Tyr His Thr Asp Asp 
        275                 280                 285             

Ala Leu Ile Pro Gly Ser Trp Leu Arg Ile 
    290                 295             

<210>  128
<211>  292
<212>  PRT
<213>  Dysgonomonas mossii

<400>  128

Met Lys Ile Val Lys Leu Gln Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ile Ala Arg Thr Leu Glu Thr Asn Lys Lys Lys Asp Ile Phe 
            20                  25                  30          

Leu Asp Leu Ser Phe Leu Arg Met Asn Asn Val Ser Thr Asp Cys Phe 
        35                  40                  45              

Thr Ala Arg Asp Phe Glu Leu Ser Ile Phe Pro His Leu Arg Ala Lys 
    50                  55                  60                  

Lys Leu Asn Ser Leu Gln Glu Lys Phe Leu Leu Ser Asp Arg Val Arg 
65                  70                  75                  80  

Tyr Lys Phe Ile Arg Lys Ile Ala Asn Ile Asn Phe His Lys Ile Asn 
                85                  90                  95      

Gln Leu Glu Asn Glu Ile Val Gly Ile Pro Phe Gly Ile Lys Asn Val 
            100                 105                 110         

Tyr Leu Asp Gly Phe Phe Gln Ser Glu Ser Tyr Phe Lys His Ile Arg 
        115                 120                 125             

Phe Asp Leu Ile Lys Asp Phe Glu Phe Pro Glu Leu Asp Thr Arg Asn 
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    130                 135                 140                 

Glu Ala Leu Lys Lys Thr Ile Val Asn Asn Asn Ser Val Ser Ile His 
145                 150                 155                 160 

Ile Arg Arg Gly Asp Tyr Val His Leu Lys Asn Ala Asn Thr Tyr His 
                165                 170                 175     

Gly Val Leu Ser Leu Glu Tyr Tyr Leu Asn Cys Ile Lys Arg Ile Gly 
            180                 185                 190         

Glu Glu Thr Lys Glu Gln Leu Ser Phe Phe Ile Phe Ser Asp Asp Pro 
        195                 200                 205             

Glu Tyr Ala Ser Lys Ser Leu Ser Phe Leu Pro Asn Met Gln Ile Val 
    210                 215                 220                 

Asp Trp Asn Leu Gly Lys Asn Ser Trp Lys Asp Met Ala Leu Met Leu 
225                 230                 235                 240 

Ala Cys Lys His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Ser Glu Arg Asn Gly Ile Thr Tyr Ala Pro Val Lys Trp 
            260                 265                 270         

Phe Asn Asn Glu Ser Gln Tyr Asn Ile Asn Asn Ile Ile Pro Ser Asp 
        275                 280                 285             

Trp Val Ile Ile 
    290         

<210>  129
<211>  291
<212>  PRT
<213>  Prevotella oris

<400>  129

Met Asp Ile Val Leu Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Met Ser Lys Lys Lys Phe Val Pro Gln Ser Lys Cys 
            20                  25                  30          

Met Tyr Tyr Lys Gly Ala Ser Asn Asn His Asn Gly Ser Glu Leu Asp 
        35                  40                  45              

Lys Leu Phe Asp Ile Lys Tyr Ser Glu Thr Phe Phe Cys Lys Leu Ile 
    50                  55                  60                  

Leu Leu Leu Phe Lys Leu Tyr Glu Asn Ile Pro Arg Leu Arg Lys Tyr 
65                  70                  75                  80  
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Phe His Ile Leu Gly Ile Asn Ile Val Ser Glu Pro Gln Asn Tyr Asp 
                85                  90                  95      

Tyr Asn Glu Ser Ile Leu Lys Lys Lys Thr Arg Phe Gly Ile Thr Leu 
            100                 105                 110         

Tyr Lys Gly Gly Trp His Ser Glu Lys Tyr Phe Leu Ala Asn Lys Gln 
        115                 120                 125             

Asp Val Leu Asn Thr Phe Ser Phe Lys Ile Ala Lys Glu Asp Lys Asn 
    130                 135                 140                 

Phe Ile Asp Leu Ala Lys Ser Ile Glu Glu Asp Thr Asn Ser Val Ser 
145                 150                 155                 160 

Leu His Val Arg Arg Gly Asp Tyr Leu Asn Ile Ser Pro Thr Asp His 
                165                 170                 175     

Tyr Gln Phe Gly Gly Val Ala Thr Thr Asn Tyr Tyr Lys Asn Ala Val 
            180                 185                 190         

Ser Tyr Met Leu Lys Arg Asn Lys Gln Ala His Phe Tyr Ile Phe Ser 
        195                 200                 205             

Asp Asp Ile Thr Trp Cys Lys Ala Glu Tyr Lys Asp Leu Met Pro Thr 
    210                 215                 220                 

Phe Ile Glu Cys Asn Lys Lys Asn Lys Ser Trp Arg Asp Met Leu Leu 
225                 230                 235                 240 

Met Ser Leu Cys Thr Asn His Ile Asn Ala Asn Ser Thr Phe Ser Trp 
                245                 250                 255     

Trp Gly Ala Trp Leu Ser Thr Lys Asn Gly Ile Thr Ile Cys Pro Thr 
            260                 265                 270         

Glu Phe Ile His Asn Val Val Thr Arg Asp Ile Tyr Pro Glu Thr Trp 
        275                 280                 285             

Val Gln Leu 
    290     

<210>  130
<211>  294
<212>  PRT
<213>  Pseudogulbenkiania ferrooxidans

<400>  130

Met Ile Ile Val Arg Leu Met Gly Gly Met Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      
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Tyr Ala Thr Ala Phe Ala Leu Ser Lys Arg Lys Ser Glu Pro Leu Val 
            20                  25                  30          

Leu Asp Thr Arg Phe Phe Asp His Tyr Thr Leu His Gly Gly Tyr Lys 
        35                  40                  45              

Leu Asp His Phe Asn Ile Ser Ala Arg Ile Leu Ser Lys Glu Glu Glu 
    50                  55                  60                  

Ser Leu Tyr Pro Asn Trp Gln Ala Asn Leu Leu Leu Arg Tyr Pro Ile 
65                  70                  75                  80  

Ile Asp Arg Ala Phe Lys Lys Trp His Val Glu Arg Gln Phe Thr Tyr 
                85                  90                  95      

Gln Asp Arg Ile Tyr Arg Met Lys Arg Gly Gln Ala Leu Leu Gly Tyr 
            100                 105                 110         

Trp Gln Ser Glu Leu Tyr Phe Gln Glu Tyr Arg Lys Glu Ile Ser Ala 
        115                 120                 125             

Glu Phe Thr Leu Lys Glu Gln Ser Ser Val Thr Ala Gln Gln Ile Ser 
    130                 135                 140                 

Val Ala Met Gln Gly Gly Asn Ser Val Ala Val His Ile Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Leu Ser Asn Pro Ser Ala Leu Arg Thr His Gly Ile Cys Ser 
                165                 170                 175     

Leu Gly Tyr Tyr Asn His Ala Met Ser Leu Leu Asn Glu Arg Ile Asn 
            180                 185                 190         

Asp Ala Gln Phe Tyr Ile Phe Ser Asp Asp Ile Ala Trp Ala Lys Glu 
        195                 200                 205             

Asn Ile Lys Ile Gly Lys Thr Ser Lys Asn Leu Ile Phe Ile Glu Gly 
    210                 215                 220                 

Glu Ser Val Glu Thr Asp Phe Trp Leu Met Thr Gln Ser Lys His His 
225                 230                 235                 240 

Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Ala Asn 
                245                 250                 255     

Asn Thr Asp Glu Gln Leu Val Ile Cys Pro Ser Pro Trp Phe Asp Asp 
            260                 265                 270         

Lys Asn Leu Ser Glu Thr Asp Leu Ile Pro Lys Ser Trp Ile Arg Leu 
        275                 280                 285             
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Asn Lys Asp Leu Pro Val 
    290                 

<210>  131
<211>  298
<212>  PRT
<213>  Salmonella enterica

<400>  131

Met Tyr Ser Cys Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr 
1               5                   10                  15      

Ala Ala Ala Tyr Ile Leu Lys Gln Tyr Phe Gln Ser Thr Thr Leu Val 
            20                  25                  30          

Leu Asp Asp Ser Tyr Tyr Tyr Ser Gln Pro Lys Arg Asp Thr Val Arg 
        35                  40                  45              

Ser Leu Glu Leu Asn Gln Phe Asn Ile Ser Tyr Asp Arg Phe Ser Phe 
    50                  55                  60                  

Thr Asp Glu Lys Glu Lys Ile Lys Leu Leu Arg Lys Phe Lys Arg Asn 
65                  70                  75                  80  

Pro Phe Pro Lys Lys Ile Ser Glu Ile Leu Ser Ile Ala Leu Phe Gly 
                85                  90                  95      

Lys Tyr Ala Leu Ser Asp Ser Ala Phe Tyr Ala Val Glu Thr Ile Lys 
            100                 105                 110         

Asn Ile Asp Lys Ala Cys Leu Phe Ser Phe Tyr Gln Asp Ala Asp Leu 
        115                 120                 125             

Leu Asn Lys His Lys Gln Leu Ile Leu Pro Leu Phe Glu Leu Arg Asp 
    130                 135                 140                 

Asp Leu Leu Asp Ile Cys Lys Asn Leu Asp Val Tyr Pro Leu Ile Leu 
145                 150                 155                 160 

Arg Asn Asn Asn Thr Thr Ala Leu His Ile Arg Arg Gly Asp Tyr Leu 
                165                 170                 175     

Thr Asn Gln His Ala Ala Lys Tyr His Gly Val Leu Asp Thr Ser Tyr 
            180                 185                 190         

Tyr Asn Asn Ala Met Glu Tyr Val Glu Arg Glu Arg Gly Lys Gln Asn 
        195                 200                 205             

Phe Ile Ile Phe Ser Asp Asp Val Lys Trp Ala Gln Lys Ala Phe Leu 
    210                 215                 220                 
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Gly Asn Glu Asn Cys Tyr Ile Val Asn Asn Gly Asp Tyr Asp Tyr Ser 
225                 230                 235                 240 

Ala Ile Asp Met Tyr Leu Met Ser Leu Cys Lys Asn Asn Ile Ile Ala 
                245                 250                 255     

Asn Ser Thr Tyr Ser Trp Trp Gly Ala Trp Leu Asn Lys Ser Glu Asp 
            260                 265                 270         

Lys Leu Val Ile Ser Pro Lys Gln Trp Phe Leu Gly Asn Asn Glu Thr 
        275                 280                 285             

Ser Leu Arg Asn Ala Ser Trp Ile Ile Leu 
    290                 295             

<210>  132
<211>  287
<212>  PRT
<213>  Carnobacterium sp. WN1359

<400>  132

Met Leu Ile Val Lys Val Tyr Gly Gly Ile Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ser Phe Tyr Lys Tyr Leu Gln Lys Asn Asn Asp Asp Val Phe Leu 
            20                  25                  30          

Asp Ile Ser Asp Tyr Lys Val His Asn His His Asn Gly Phe Glu Leu 
        35                  40                  45              

Ile Asp Val Phe Asn Ile Glu Val Lys Gln Ala Asp Met Ser Lys Phe 
    50                  55                  60                  

Lys Gly His Val Ser Ser Lys Asn Ser Ile Phe Tyr Arg Leu Thr Ser 
65                  70                  75                  80  

Lys Leu Phe Lys Arg Asn Ile Leu Gly Tyr Ser Glu Phe Met Asp Ser 
                85                  90                  95      

Asn Gly Ile Ser Ile Val Arg Asn Glu Lys Ile Leu Thr Asp His Tyr 
            100                 105                 110         

Phe Ile Gly Phe Trp Gln Asp Val Leu Tyr Leu Gln Ser Val Glu Glu 
        115                 120                 125             

Glu Ile Lys Glu Ala Phe Asn Phe Lys Asn Val Ala Ile Gly Lys Gln 
    130                 135                 140                 

Asn Leu Glu Leu Ile Ser Leu Ser Glu Ser Val Glu Ser Val Ser Val 
145                 150                 155                 160 

His Ile Arg Lys Gly Asp Tyr Ala Asn Asn Ser Asp Leu Ser Asp Ile 
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                165                 170                 175     

Cys Asp Leu Glu Tyr Tyr Glu Glu Ala Met Lys Ile Ile Asp Ser Lys 
            180                 185                 190         

Val Ser Glu Pro Leu Tyr Phe Ile Phe Ser Asp Asp Ile Glu Trp Cys 
        195                 200                 205             

Lys Gln Lys Phe Gly Lys Arg Asp Asn Leu Ile Tyr Val Asp Trp Asn 
    210                 215                 220                 

Ile Ala Lys Lys Ser Tyr Ile Asp Met Leu Leu Met Ser Lys Cys Lys 
225                 230                 235                 240 

His Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     

Asn Asn Asn Ser Lys Lys Ile Val Ile Cys Pro Lys Thr Trp Asp Arg 
            260                 265                 270         

Lys Lys Asn Glu Asn His Leu Leu Leu Asn Asp Trp Ile Ala Ile 
        275                 280                 285         

<210>  133
<211>  291
<212>  PRT
<213>  Prevotella sp. CAG:1185

<400>  133

Met Met Lys Ile Ile Val Asn Met Ala Cys Gly Leu Ala Asn Arg Met 
1               5                   10                  15      

Phe Gln Tyr Ser Tyr Tyr Leu Phe Leu Met His Lys Gly Tyr Asn Val 
            20                  25                  30          

Lys Val Asp Phe Tyr Asn Ser Ala Lys Leu Ala His Glu Lys Val Ala 
        35                  40                  45              

Trp Asn Asp Ile Phe Pro Lys Ala Arg Ile Glu Gln Ala Ser Phe Ser 
    50                  55                  60                  

Asp Ile Leu Lys Ser Gly Gly Gly Ser Asp Val Ile Ser Lys Ile Arg 
65                  70                  75                  80  

Arg Lys Tyr Leu Pro Phe Leu Ser Ser Val Val Asn Met Pro Thr Ala 
                85                  90                  95      

Phe Asp Ala Asn Leu Pro Val Glu Asn Lys Lys Leu Gln Tyr Ile Ile 
            100                 105                 110         

Gly Val Phe Gln Asn Ala Asn Met Val Glu Ala Val Glu Glu Asp Val 
        115                 120                 125             
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Lys Arg Cys Phe Lys Phe Gln Pro Phe Thr Asp Glu Arg Asn Leu Lys 
    130                 135                 140                 

Leu Gln Asn Glu Met Gln Ser Cys Glu Ser Val Ala Ile His Val Arg 
145                 150                 155                 160 

Lys Gly Lys Asp Tyr Ala Gln Arg Ile Trp Tyr Gln Asn Thr Cys Pro 
                165                 170                 175     

Ile Glu Tyr Tyr Gln Asn Ala Ile Arg Leu Ile Ser Glu Lys Val Asn 
            180                 185                 190         

Asn Pro Lys Leu Tyr Val Phe Thr Asp Asn Pro Glu Trp Val Lys Glu 
        195                 200                 205             

His Phe Lys Asp Phe Pro Tyr Thr Leu Val Glu Gly Asn Pro Ala Ser 
    210                 215                 220                 

Gly Trp Gly Ser His Phe Asp Met Gln Leu Met Ser Val Cys Lys His 
225                 230                 235                 240 

Asn Ile Ile Ser Asn Ser Thr Tyr Ser Trp Trp Ser Ala Phe Leu Asn 
                245                 250                 255     

Val His Asn Glu Lys Ile Val Ile Gly Pro Lys Val Trp Phe Asn Pro 
            260                 265                 270         

Asp Ser Cys Ser Glu Phe Thr Ser Glu Arg Ile Leu Cys Lys Asp Trp 
        275                 280                 285             

Ile Ala Val 
    290     

<210>  134
<211>  294
<212>  PRT
<213>  Selenomonas sp. CM52

<400>  134

Met Phe Gln Tyr Ala Met Ala Ser Ser Val Ala Arg Arg Ala Gly Glu 
1               5                   10                  15      

Ile Leu Lys Leu Asp Leu Ser Trp Ile Arg Gln Met Glu Lys Lys Leu 
            20                  25                  30          

Ser Ala Asp Asp Ile Tyr Gly Leu Gly Ile Phe Ser Phe Asp Glu Lys 
        35                  40                  45              

Phe Ser Thr Ser Asn Glu Val Gln Lys Phe Leu Pro Ser Gly Lys Phe 
    50                  55                  60                  
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Ser Ala Lys Ile Tyr Arg Ala Val Asn Arg Arg Met Pro Phe Ser Trp 
65                  70                  75                  80  

Arg Arg Val Leu Glu Glu Gly Gly Met Gly Trp His Pro Gln Ile Met 
                85                  90                  95      

Glu Ile Arg Arg Ser Val Tyr Phe Tyr Met Gly Tyr Trp Gln Ser Glu 
            100                 105                 110         

Lys Tyr Phe Ser Asp Phe Ile Gln Glu Ile Arg Lys Asp Phe Thr Phe 
        115                 120                 125             

Arg Glu Glu Val Arg Gln Ser Ile Glu Glu Arg Arg Pro Ile Val Glu 
    130                 135                 140                 

Lys Ile Arg Lys Ser Asp Ala Val Ser Leu His Ile Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Ala Gln Asn Pro Ala Leu Gly Glu Ile Phe Leu Ser Phe Thr Met 
                165                 170                 175     

Gln Tyr Tyr Ile Asp Ala Ala Arg Tyr Ile Ser Glu Arg Val Lys Thr 
            180                 185                 190         

Pro Val Phe Phe Ile Phe Ser Asp Asp Ile Pro Trp Ala Lys Glu Asn 
        195                 200                 205             

Leu Pro Leu Pro Tyr Glu Val Cys Tyr Ile Asp Asp Asn Ile Gln Thr 
    210                 215                 220                 

Asn Glu Arg Glu Ile Gly His Lys Ser Lys Gly Tyr Glu Asp Met Tyr 
225                 230                 235                 240 

Leu Met Thr Gln Cys Gln His Asn Ile Ile Ala Asn Ser Ser Phe Ser 
                245                 250                 255     

Trp Trp Gly Ala Trp Leu Asn His Asn Pro Asn Lys Ile Val Val Ala 
            260                 265                 270         

Pro Lys Lys Trp Cys Asn Gly Ser Phe Asn Tyr Ala Asp Ile Val Pro 
        275                 280                 285             

Glu Gln Trp Val Lys Leu 
    290                 

<210>  135
<211>  293
<212>  PRT
<213>  Bacteroides nordii

<400>  135
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Met Glu Ile Val Phe Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Leu Ser Lys Arg Asn Leu Gly Cys Lys Val Arg Tyr 
            20                  25                  30          

Ala Tyr Asn Ile Arg Ser Leu Ser Asp His Asn Gly Phe Glu Leu Asp 
        35                  40                  45              

Arg Val Phe Gly Ile Thr Tyr Pro Asn Asn Leu Phe Asn Lys Cys Ile 
    50                  55                  60                  

Asn Ile Ile Tyr Arg Leu Leu Phe Ala Asn Lys Tyr Leu Phe Leu Val 
65                  70                  75                  80  

Gln Lys Met Ile Tyr Val Leu Arg Gln Met Asn Val Tyr Ser Ile Lys 
                85                  90                  95      

Glu Lys Asp Asn Tyr Asp Tyr Asp Tyr Lys Ile Leu Thr Arg His Lys 
            100                 105                 110         

Gly Ile Val Leu Tyr Tyr Gly Gly Trp His Ser Glu Lys Tyr Phe Leu 
        115                 120                 125             

Ser Asn Ala Asp Ile Ile Lys Asp Lys Phe Arg Phe Asn Ile Ser Lys 
    130                 135                 140                 

Leu Asn Ser Glu Ser Leu Val Leu Tyr His Arg Leu Ser Ser Leu Asn 
145                 150                 155                 160 

Ala Val Ala Leu His Val Arg Arg Gly Asp Tyr Met Ala Pro Glu His 
                165                 170                 175     

Tyr Asn Val Phe Gly Cys Val Cys Gly Ile Glu Tyr Tyr Lys Ala Ala 
            180                 185                 190         

Ile Gln Tyr Ile Gln Ser Gln Ile Leu Asn Pro Val Phe Ile Val Phe 
        195                 200                 205             

Ser Asn Asp Ile Glu Trp Val Lys Glu Asn Ile Thr Gly Ile Gln Met 
    210                 215                 220                 

Ile Phe Val Asp Phe Asn Lys Lys Glu Asn Ser Trp Met Asp Met Cys 
225                 230                 235                 240 

Leu Met Ser Cys Cys Glu His Asn Ile Ile Ser Asn Ser Thr Phe Ser 
                245                 250                 255     

Trp Trp Gly Ala Trp Leu Asn Asn Asn Lys Asn Lys Ile Val Val Cys 
            260                 265                 270         
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Pro Lys Tyr Phe Met Ser Asn Ile Asp Thr Lys Asp Ile Tyr Pro Glu 
        275                 280                 285             

Ser Trp Ile Lys Ile 
    290             

<210>  136
<211>  276
<212>  PRT
<213>  Parabacteroides merdae

<400>  136

Met Lys Lys Lys Asp Ile Ile Leu Arg Val Trp Gly Gly Val Gly Asn 
1               5                   10                  15      

Gln Leu Phe Ile Tyr Ala Phe Ala Lys Val Leu Ser Leu Ile Thr Asp 
            20                  25                  30          

Cys Lys Val Thr Leu Asp Ile Arg Thr Gly Phe Ala Asn Asp Gly Tyr 
        35                  40                  45              

Lys Arg Val Tyr Arg Leu Gly Asp Phe Ser Ile Ser Leu Leu Pro Ala 
    50                  55                  60                  

Leu Arg Phe Tyr Thr Leu Leu Ser Phe Ala Gln Arg Lys Met Pro Tyr 
65                  70                  75                  80  

Ile Arg His Leu Leu Ala Tyr Lys Phe Asp Phe Phe Glu Glu Asp Gln 
                85                  90                  95      

Lys Tyr Pro Leu Glu Thr Leu Asp Ser Phe Phe Lys Ile Tyr Ser Asp 
            100                 105                 110         

Lys Asn Leu Tyr Leu Gln Gly Tyr Trp Gln Tyr Phe Asp Phe Ser Ser 
        115                 120                 125             

Tyr Arg Asp Val Leu Leu Lys Asp Leu Arg Phe Glu Val Glu Ile Asn 
    130                 135                 140                 

Asn Thr Tyr Leu Tyr Tyr Ser Asp Leu Ile Glu Lys Ser Asn Ala Val 
145                 150                 155                 160 

Ala Ile His Phe Arg Arg Ile Gln Tyr Glu Pro Val Ile Ser Ile Asp 
                165                 170                 175     

Tyr Tyr Lys Lys Ala Ile Lys Tyr Ile Ser Glu Asn Val Glu Asn Pro 
            180                 185                 190         

Thr Phe Phe Ile Phe Ser Asp Asp Ile Asn Trp Cys Arg Glu Asn Leu 
        195                 200                 205             

Ser Ile Asn Gly Ile Cys Phe Phe Val Glu Asn Phe Lys Asp Glu Leu 
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    210                 215                 220                 

Tyr Glu Leu Lys Leu Met Ser Gln Cys Asn His Phe Ile Ile Ala Asn 
225                 230                 235                 240 

Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Ser Val Asn Ala Asp Lys 
                245                 250                 255     

Lys Val Ile Met Pro Asp Gly Tyr Thr Asp Val Ser Met Asn Gly Ser 
            260                 265                 270         

Ile Val His Ile 
        275     

<210>  137
<211>  290
<212>  PRT
<213>  Butyrivibrio sp. NC2007

<400>  137

Met Ile Ile Ile Gln Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Glu Leu Lys His Arg Gly Arg Asp Val Lys Ile 
            20                  25                  30          

Asp Asp Glu Ser Gly Phe Ile Gly Asp Lys Leu Arg Val Pro Val Leu 
        35                  40                  45              

Asp Arg Phe Gly Val Glu Tyr Asp Arg Ala Thr Lys Asp Glu Val Ile 
    50                  55                  60                  

Ala Leu Thr Asp Ser Lys Met Asp Ile Phe Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Leu Thr Gly Arg Lys Thr Phe Arg Ile Asp Glu Met Glu Gly Ile Phe 
                85                  90                  95      

Asp Pro Lys Ile Leu Glu Thr Glu Asn Ala Tyr Leu Val Gly Tyr Trp 
            100                 105                 110         

Gln Ser Glu Lys Tyr Phe Thr Ser Pro Glu Val Ile Glu Gln Ile Gln 
        115                 120                 125             

Glu Ala Phe Gly Lys Arg Pro Gln Glu Ile Met His Asp Ser Val Ser 
    130                 135                 140                 

Trp Ser Thr Leu Gln Gln Ile Glu Cys Cys Glu Ser Val Ser Ile His 
145                 150                 155                 160 

Val Arg Arg Thr Asp Tyr Met Asp Ala Glu His Ile Lys Ile His Asn 
                165                 170                 175     
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Leu Cys Ser Glu Lys Tyr Tyr Lys Asn Ala Ile Ser Lys Ile Arg Glu 
            180                 185                 190         

Glu His Pro Asn Ala Val Phe Phe Ile Phe Thr Asp Asp Lys Glu Trp 
        195                 200                 205             

Cys Lys Glu His Phe Lys Gly Pro Lys Phe Ile Thr Val Glu Leu Gln 
    210                 215                 220                 

Glu Gly Glu Phe Thr Asp Val Ala Asp Met Leu Leu Met Ser Arg Cys 
225                 230                 235                 240 

Lys His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ser Ala Trp 
                245                 250                 255     

Leu Asn Asp Ser Pro Glu Lys Ile Val Ile Ala Pro Ser Lys Trp Ile 
            260                 265                 270         

Asn Asn Lys Lys Met Asp Asp Ile Tyr Thr Glu Arg Met Thr Lys Val 
        275                 280                 285             

Ala Ile 
    290 

<210>  138
<211>  286
<212>  PRT
<213>  Bacteroides ovatus

<400>  138

Met Ile Val Val Tyr Ser Asn Ala Gly Leu Ala Asn Arg Met Phe His 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Ala Leu Glu Val Lys Gly Ile Asp Val Tyr Phe 
            20                  25                  30          

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

Met Asp Val Phe Pro Asn Ile Gln Tyr Arg Glu Ser Leu Gln Phe Lys 
    50                  55                  60                  

Arg Ala Ser Lys Lys Thr Phe Leu Asp Lys Ile Val Ile His Cys Ser 
65                  70                  75                  80  

Asn Leu Phe Gly Gly Arg Tyr Tyr Val Asn Tyr Arg Phe Lys Tyr Asp 
                85                  90                  95      

Asp Lys Leu Phe Thr Lys Leu Glu Thr Asn Gln Asp Leu Cys Leu Ile 
            100                 105                 110         
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Gly Leu Trp Gln Ser Glu Lys Tyr Phe Met Asp Val Arg Gln Glu Ile 
        115                 120                 125             

Gln Lys Cys Phe Gln Tyr Arg Ser Phe Val Asp Asp Lys Asn Val Lys 
    130                 135                 140                 

Thr Ala Gln Gln Met Leu Ser Glu Asn Ser Val Ala Ile His Val Arg 
145                 150                 155                 160 

Lys Gly Ala Asp Tyr Gln Gln Asn Arg Ile Trp Lys Asn Thr Cys Thr 
                165                 170                 175     

Ile Asp Tyr Tyr Arg Leu Ala Ile Asp Tyr Ile Arg Met His Val Gln 
            180                 185                 190         

Asn Pro Val Phe Tyr Val Phe Thr Asp Asn Lys Asp Trp Val Ile Glu 
        195                 200                 205             

Asn Phe Thr Asp Leu Asp Tyr Thr Leu Cys Asp Trp Asn Pro Thr Ser 
    210                 215                 220                 

Gly Lys Gln Asn Tyr Leu Asp Met Gln Leu Met Ser Cys Ala Lys His 
225                 230                 235                 240 

Asn Val Ile Ala Asn Ser Thr Tyr Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

Glu Asn Ser Asp Lys Ile Val Ile Ala Pro Lys Arg Trp Phe Asn Lys 
            260                 265                 270         

Ile Val Thr Pro Asp Ile Leu Pro Glu Gln Trp Ile Lys Ile 
        275                 280                 285     

<210>  139
<211>  288
<212>  PRT
<213>  Mesotoga prima MesG1.Ag.4.2;Mesotoga prima

<400>  139

Met Arg Val Val Trp Phe Gly Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Gly Leu Tyr Cys Phe Leu Lys Lys Asn Asn Gln Glu Val Lys Ala 
            20                  25                  30          

Asp Cys Thr Gln Tyr Ser Thr Thr Pro Met Asn Asn Gly Phe Glu Leu 
        35                  40                  45              

Glu Arg Leu Phe Asn Leu Asp Ile Ala His Ala Asn Leu Asp Val Ile 
    50                  55                  60                  
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Ser Lys Leu Thr Gly Gly Asn Arg Leu Ser Pro Arg Lys Val Ile Trp 
65                  70                  75                  80  

Lys Leu Phe Arg Lys Pro Lys Val Tyr Phe Glu Glu Lys Ile Pro Phe 
                85                  90                  95      

Ser Phe Asp Pro Asp Val Leu Lys Gly Asn Asn Arg Tyr Leu Lys Gly 
            100                 105                 110         

Tyr Trp Gln Asn Met Asn Tyr Leu Glu Pro Cys Ala Lys Glu Leu Arg 
        115                 120                 125             

Asp Val Phe Thr Phe Pro Ala Phe Ser Ser Asp Asn Asn Lys Arg Leu 
    130                 135                 140                 

Ala Asp Glu Ile Ala Lys Val Glu Ala Val Gly Val His Phe Arg Arg 
145                 150                 155                 160 

Gly Asp Phe Leu Lys Ser Ser Asn Leu Gly Leu Phe Gly Gly Ile Cys 
                165                 170                 175     

Ser Asp Gln Tyr Tyr Leu Arg Ala Ile Gln Thr Met Glu Asn Thr Val 
            180                 185                 190         

Val Glu Pro Val Phe Tyr Val Phe Cys Asp Asp Pro Gln Trp Ala Lys 
        195                 200                 205             

Asn Ser Phe Ser Asp Ala Arg Phe Thr Val Ile Asp Trp Asn Ile Gly 
    210                 215                 220                 

Ser Asn Ser Tyr Arg Asp Met Gln Leu Met Ser Leu Cys Lys His Asn 
225                 230                 235                 240 

Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Ala Ala Trp Leu Asn Arg 
                245                 250                 255     

Asn Pro Asn Arg Thr Val Ile Ala Pro Glu Arg Met Val Asn Arg Asp 
            260                 265                 270         

Leu Asp Phe Ser Gly Ile Phe Pro Asn Asp Trp Ile Arg Leu Gln Gly 
        275                 280                 285             

<210>  140
<211>  296
<212>  PRT
<213>  Clostridium sp. KLE 1755

<400>  140

Met Ile Val Leu Lys Leu Gln Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Phe Ala Arg Thr Ile Gln Glu Gln Lys Lys Asp Lys Lys Leu 
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            20                  25                  30          

Ile Leu Asp Thr Ser Asp Phe Gln Tyr Asp Lys Gln Arg Glu Tyr Ser 
        35                  40                  45              

Leu Gly His Phe Ile Leu Asn Glu Asn Ile Glu Ile Asp Ser Ser Gly 
    50                  55                  60                  

Lys Phe Asn Leu Trp Tyr Asp Gln Arg Lys Asn Pro Leu Leu Lys Val 
65                  70                  75                  80  

Gly Phe Lys Phe Trp Pro Lys Phe Gln Phe Gln Thr Leu Lys Leu Phe 
                85                  90                  95      

Gly Ile Tyr Val Trp Asp Tyr Ala Lys Tyr Ile Pro Val Asp Val Ser 
            100                 105                 110         

Lys Lys His Lys Asn Ile Leu Leu His Gly Leu Trp Gln Ser Asp Lys 
        115                 120                 125             

Tyr Phe Ser Gln Ile Ser Glu Ile Ile Arg Lys Glu Phe Ala Val Lys 
    130                 135                 140                 

Asp Glu Pro Ser Gln Gly Asn Lys Ala Trp Leu Glu Arg Ile Ser Ser 
145                 150                 155                 160 

Ala Asn Ala Val Cys Val His Ile Arg Arg Gly Asp Phe Leu Ala Lys 
                165                 170                 175     

Gly Ser Val Leu Leu Thr Cys Ser Asn Ser Tyr Tyr Leu Lys Ala Met 
            180                 185                 190         

Glu Ile Ile Ser Lys Lys Val Asn Glu Pro Glu Phe Phe Ile Phe Ser 
        195                 200                 205             

Asp Asp Ile Glu Asp Val Lys Lys Ile Phe Glu Phe Pro Gly Tyr Gln 
    210                 215                 220                 

Ile Thr Leu Val Asn Gln Ser Asn Pro Asp Tyr Glu Glu Leu Arg Leu 
225                 230                 235                 240 

Met Ser Lys Cys Lys His Phe Ile Ile Ala Asn Ser Thr Phe Ser Trp 
                245                 250                 255     

Trp Ser Ser Leu Leu Ser Glu Asn Glu Asp Lys Val Ile Val Ala Pro 
            260                 265                 270         

Arg Leu Trp Tyr Ser Asp Gly Arg Asp Thr Ser Ala Leu Met Arg Asp 
        275                 280                 285             

Glu Trp Ile Ile Ile Asp Asn Glu 
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    290                 295     

<210>  141
<211>  289
<212>  PRT
<213>  Bacteroides plebeius CAG:211

<400>  141

Met Asp Leu Val Thr Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Phe Ala Phe Tyr Trp Ala Leu Lys Lys Arg Gly Lys Lys Val Phe Leu 
            20                  25                  30          

Tyr Lys Asn Lys Leu Ala Ala Lys Glu His Asn Gly Tyr Glu Leu Gln 
        35                  40                  45              

Thr Leu Phe Gly Val Glu Glu Lys Cys Val Asp Gly Leu Trp Met Thr 
    50                  55                  60                  

Arg Leu Leu Gly Cys Pro Leu Leu Gly Lys Ile Leu Lys His Ile Leu 
65                  70                  75                  80  

Phe Pro His Lys Ile Arg Glu Arg Val Leu Tyr Asn Tyr Ser Ile Tyr 
                85                  90                  95      

Leu Pro Leu Phe Glu Arg Asn Gly Leu His Trp Val Gly Tyr Trp Gln 
            100                 105                 110         

Ser Glu Lys Tyr Phe Gln Asp Val Ala Asp Asp Ile Arg Arg Ile Phe 
        115                 120                 125             

Cys Phe Asp His Leu Ser Leu Asn Pro Ala Thr Ser Ala Ala Leu Lys 
    130                 135                 140                 

Cys Met Ser Glu Gln Val Ala Val Ser Val His Ile Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Tyr Leu Pro Cys Asn Val Ala Thr Tyr Gly Gly Leu Cys Thr Val 
                165                 170                 175     

Glu Tyr Tyr Glu Asn Ala Ile Arg Tyr Val Lys Glu Arg Tyr Pro Gln 
            180                 185                 190         

Ala Val Phe Tyr Val Phe Ser Asp Asp Leu Asp Trp Val Arg Glu Asn 
        195                 200                 205             

Ile Pro Ser Ala Gly Lys Met Val Phe Val Asp Trp Asn Arg Gly Lys 
    210                 215                 220                 

Asp Ser Trp Gln Asp Met Phe Leu Met Ser Lys Cys His His Asn Ile 
225                 230                 235                 240 
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Leu Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Thr His 
                245                 250                 255     

Pro Glu Lys Leu Val Ile Ala Pro Glu Arg Trp Ala Asn Cys Pro Ala 
            260                 265                 270         

Pro Asp Ala Leu Pro Asp Gly Trp Val Arg Ile Glu Gly Val Ser Arg 
        275                 280                 285             

Arg 
    

<210>  142
<211>  308
<212>  PRT
<213>  Treponema lecithinolytikum

<400>  142

Met Ala Ile Lys Ile Val Lys Ile Ser Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Cys Tyr Ala Phe Ala Cys Ala Leu Gln Lys Cys Gly His Lys Val 
            20                  25                  30          

Tyr Val Asp Thr Ser Leu Tyr Arg Lys Ala Thr Val His Ser Gly Ile 
        35                  40                  45              

Asp Phe Cys His Asn Gly Leu Glu Thr Glu Arg Leu Phe Gly Ile Lys 
    50                  55                  60                  

Phe Asp Glu Ala Asp Thr Ala Asp Val Arg Arg Leu Ser Thr Ser Ala 
65                  70                  75                  80  

Glu Gly Leu Leu Asn Arg Ile Arg Arg Lys Tyr Phe Thr Lys Lys Thr 
                85                  90                  95      

His Tyr Ile Asp Thr Val Phe Lys Tyr Thr Pro Glu Leu Leu Ser Asp 
            100                 105                 110         

Lys Asn Asp Cys Tyr Leu Glu Gly Tyr Trp Gln Thr Glu Lys Tyr Phe 
        115                 120                 125             

Leu Pro Ile Glu Lys Asp Ile Arg Arg Leu Phe Thr Phe Arg Pro Thr 
    130                 135                 140                 

Leu Ser Glu Lys Ser Ala Ala Val Gln Ser Ala Leu Gln Ala Gln Gln 
145                 150                 155                 160 

Ala Ala Val Leu Ser Ala Ser Ile His Val Arg Arg Gly Asp Phe Leu 
                165                 170                 175     
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Asn Thr Lys Thr Leu Asn Val Cys Thr Glu Thr Tyr Tyr Asn Asn Ala 
            180                 185                 190         

Ile Lys Tyr Ala Val Lys Lys His Ala Val Ser Arg Phe Tyr Ile Phe 
        195                 200                 205             

Ser Asp Asp Ile Pro Trp Cys Arg Glu His Leu Cys Phe Cys Asn Ala 
    210                 215                 220                 

His Ala Val Phe Ile Asp Trp Asn Thr Gly Asn Asp Ser Trp Gln Asp 
225                 230                 235                 240 

Met Ala Leu Met Ser Met Cys Arg Cys Asn Ile Ile Ala Asn Ser Ser 
                245                 250                 255     

Phe Ser Trp Trp Ala Ala Trp Leu Asn Asn Ala Ser Asp Lys Thr Val 
            260                 265                 270         

Leu Ala Pro Ala Ile Trp Asn Arg Arg Gln Leu Glu Tyr Val Asp Arg 
        275                 280                 285             

Tyr Tyr Gly Tyr Asp Tyr Ser Asp Ile Val Pro Glu Ser Trp Ile Arg 
    290                 295                 300                 

Ile Pro Ile Asp 
305             

<210>  143
<211>  281
<212>  PRT
<213>  Bacteroides eggerthii

<400>  143

Met Arg Leu Ile Lys Met Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Arg Met Lys Lys Arg His Thr Asn Thr Arg Ile 
            20                  25                  30          

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

His Arg Val Phe Asn Leu Pro Lys Thr Glu Phe Cys Ile Asn Gln Pro 
    50                  55                  60                  

Leu Lys Lys Val Ile Glu Phe Leu Phe Phe Lys Lys Ile Tyr Glu Arg 
65                  70                  75                  80  

Lys Gln Asp Pro Ser Ser Leu Leu Pro Phe Asp Lys Lys Tyr Leu Trp 
                85                  90                  95      
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Pro Leu Leu Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Ala 
            100                 105                 110         

Asp Met Glu Asn Asp Ile Arg Ile Ala Phe Thr Phe Asn Ser Asp Leu 
        115                 120                 125             

Phe Asn Glu Lys Thr Gln Ala Met Leu Thr Gln Ile Lys His Asn Glu 
    130                 135                 140                 

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

His Trp Lys Thr Thr Gly Ser Val Cys Gln Leu Pro Tyr Tyr Leu Asn 
                165                 170                 175     

Ala Ile Thr Glu Met Asn Lys Arg Ile Glu Gln Pro Ser Tyr Tyr Val 
            180                 185                 190         

Phe Ser Asp Asp Ile Ala Trp Val Lys Glu Asn Leu Pro Leu Pro Gln 
        195                 200                 205             

Ala Val Phe Ile Asp Trp Asn Lys Gly Ala Glu Ser Trp Gln Asp Met 
    210                 215                 220                 

Met Leu Met Ser His Cys Arg His His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Arg Glu Asn Lys Thr Val Ile 
                245                 250                 255     

Met Pro Glu Arg Trp Phe Gln His Cys Asp Thr Pro Asn Ile Tyr Pro 
            260                 265                 270         

Asp Gly Trp Ile Lys Val Pro Val Asn 
        275                 280     

<210>  144
<211>  287
<212>  PRT
<213>  Bacteroides stercoris

<400>  144

Met Arg Phe Ile Lys Met Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Met Arg Met Lys Lys His Tyr Ser Asn Thr Arg Ile 
            20                  25                  30          

Asp Leu Ser Asp Met Val His Tyr Lys Ala His Asn Gly Tyr Glu Met 
        35                  40                  45              

His Arg Val Phe Asn Leu Pro Pro Ile Glu Phe Arg Ile Asn Gln Pro 
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    50                  55                  60                  

Leu Lys Lys Val Ile Glu Phe Leu Phe Phe Lys Lys Ile Tyr Glu Arg 
65                  70                  75                  80  

Lys Gln Val Pro Ser Ser Leu Val Pro Tyr Asp Lys Lys Tyr Phe Trp 
                85                  90                  95      

Pro Leu Leu Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Ala 
            100                 105                 110         

Asp Met Ala Asp Asp Ile Arg Lys Ala Phe Thr Phe Asn Pro Arg Leu 
        115                 120                 125             

Ser Asn Arg Lys Thr Lys Glu Met Ser Glu Gln Ile Asp His Asp Glu 
    130                 135                 140                 

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

Tyr Trp Lys Thr Thr Gly Cys Val Cys Gln Leu Pro Tyr Tyr Leu Asn 
                165                 170                 175     

Ala Ile Ala Glu Met Asn Lys Arg Ile Ser Gln Pro Ser Tyr Tyr Val 
            180                 185                 190         

Phe Ser Asp Asp Ile Ala Trp Val Lys Glu Asn Leu Pro Leu Pro Lys 
        195                 200                 205             

Ala Phe Phe Ile Asp Trp Asn Lys Gly Ala Glu Ser Trp Gln Asp Met 
    210                 215                 220                 

Met Leu Met Ser Arg Cys Arg His His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Arg Glu Asn Lys Thr Val Ile 
                245                 250                 255     

Met Pro Glu Arg Trp Phe Arg His Cys Glu Thr Pro Asp Ile Cys Pro 
            260                 265                 270         

Asp Lys Trp Ile Lys Val Pro Ile Asn Gln Pro Asp Ser Ile Gln 
        275                 280                 285         

<210>  145
<211>  290
<212>  PRT
<213>  Butyrivibrio proteoclasticus

<400>  145

Met Ile Ile Ile Gln Leu Lys Gly Gly Met Gly Asn Gln Met Phe Gln 
1               5                   10                  15      
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Tyr Ala Leu Tyr Arg Gln Leu Lys Lys Leu Gly Arg Glu Val Lys Ile 
            20                  25                  30          

Asp Asp Glu Thr Gly Phe Val Asp Asp Glu Leu Arg Ile Pro Val Leu 
        35                  40                  45              

Gln Arg Phe Gly Ile Ser Tyr Asp Lys Ala Thr Arg Glu Glu Ile Val 
    50                  55                  60                  

Lys Leu Thr Asp Ser Lys Met Asp Ile Phe Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Leu Thr Gly Arg Lys Thr Phe Arg Ile Asp Glu Glu Ser Gly Ile Phe 
                85                  90                  95      

Asp Pro Arg Ile Leu Glu Val Glu Asp Ala Tyr Leu Val Gly Tyr Trp 
            100                 105                 110         

Gln Ser Asp Lys Tyr Phe Ala Asn Glu Glu Val Glu Lys Glu Ile Arg 
        115                 120                 125             

Glu Ala Phe Glu Lys Arg Pro Gln Glu Val Met Gln Asp Ser Val Ser 
    130                 135                 140                 

Trp Thr Ile Leu Gln Gln Ile Glu Cys Cys Glu Ser Val Ser Leu His 
145                 150                 155                 160 

Ile Arg Arg Thr Asp Tyr Ile Asp Glu Glu His Ile His Ile His Asn 
                165                 170                 175     

Ile Cys Thr Glu Lys Tyr Tyr Lys Ser Ala Ile Asp Glu Val Arg Asn 
            180                 185                 190         

Gln Tyr Pro Ser Ala Val Phe Phe Ile Phe Thr Asp Asp Lys Asp Trp 
        195                 200                 205             

Cys Arg Gln His Phe Arg Gly Pro Asn Phe Phe Val Val Asp Leu Asp 
    210                 215                 220                 

Glu Asp Thr Asn Thr Asp Ile Ala Glu Met Thr Leu Met Ser Arg Cys 
225                 230                 235                 240 

Lys His His Ile Leu Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp 
                245                 250                 255     

Leu Asn Asp Asn Pro Gly Lys Ile Val Ile Ala Pro Ser Lys Trp Ile 
            260                 265                 270         

Asn Asn Arg Lys Met Asp Asp Ile Tyr Thr Ala Arg Met Lys Lys Ile 
        275                 280                 285             
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Ala Ile 
    290 

<210>  146
<211>  303
<212>  PRT
<213>  Prevotella oulora

<400>  146

Met Ser Pro Ile Val His Phe Pro Ser Asp Arg Leu Leu Arg Tyr Glu 
1               5                   10                  15      

His Leu Asn Ser Leu Trp Lys Thr Ala Met Ile Tyr Thr Arg Leu Leu 
            20                  25                  30          

Ala Arg Leu Gly Asn Gln Met Phe Gln Tyr Ala Ala Gly Arg Gly Leu 
        35                  40                  45              

Ala Ala Arg Leu Gly Val Asp Phe Thr Val Asp Ser Arg Arg Ala Val 
    50                  55                  60                  

His Lys Gly Asp Gly Val Leu Thr Arg Val Phe Asp Leu Asp Trp Ala 
65                  70                  75                  80  

Ala Pro Glu Asn Met Pro Pro Ala Gln His Glu Arg Pro Leu Ala Tyr 
                85                  90                  95      

Tyr Ala Trp Arg Gly Leu Arg Arg Asp Pro Lys Ile Tyr Arg Glu Asn 
            100                 105                 110         

Gly Leu Gly Tyr Asn Ala Ala Phe Glu Thr Leu Pro Asp Asn Thr Tyr 
        115                 120                 125             

Leu His Gly Tyr Trp Gln Cys Glu Arg Tyr Phe Ala His Ile Ala Asp 
    130                 135                 140                 

Asp Ile Arg Ala Ala Phe Val Pro Arg His Pro Met Ser Ala Gln Asn 
145                 150                 155                 160 

Ala Asp Met Ala Arg Arg Ile Ala Ser Gly Pro Ser Val Ser Leu His 
                165                 170                 175     

Val Arg Arg Gly Asp Tyr Leu Thr Val Gly Ala His Gly Ile Cys Asp 
            180                 185                 190         

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

Ser Pro Thr Val Tyr Val Phe Ser Asp Asp Pro Gln Trp Ala Lys Asp 
    210                 215                 220                 
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Asn Leu Pro Leu Thr Phe Glu Lys Val Val Val Asp Phe Asn Gly Pro 
225                 230                 235                 240 

Asp Ser Asp Tyr Glu Asp Met Arg Leu Met Ser Leu Cys Gln His Asn 
                245                 250                 255     

Val Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Ala 
            260                 265                 270         

Asn Pro Gln Lys Arg Val Ala Gly Pro Ala Asn Trp Phe Ser Asn Pro 
        275                 280                 285             

Lys Leu Ser Asn Pro Asp Ile Leu Pro Ser Arg Trp Ile Arg Ile 
    290                 295                 300             

<210>  147
<211>  289
<212>  PRT
<213>  Thalassobacter arenae

<400>  147

Met Gly Gln Asp Met Ile Tyr Ser Arg Ile Phe Gly Gly Leu Gly Asn 
1               5                   10                  15      

Gln Leu Phe Gln Tyr Ala Thr Ala Arg Ala Val Ser Leu Arg Gln Gly 
            20                  25                  30          

Val Glu Leu Val Leu Asp Thr Arg Leu Ala Pro Pro Gly Ser His Trp 
        35                  40                  45              

Ala Phe Gly Leu Asp His Phe Asn Ile Ser Ala Arg Ile Ala Glu Pro 
    50                  55                  60                  

Ser Glu Leu Pro Pro Ser Lys Asp Asn Phe Phe Lys Tyr Val Met Trp 
65                  70                  75                  80  

Arg Ala Phe Gly His Asp Pro Ala Phe Met Arg Glu Arg Gly Leu Gly 
                85                  90                  95      

Tyr Gln Ser Arg Ile Ala Gln Ala Pro Asp Gly Thr Tyr Leu His Gly 
            100                 105                 110         

Tyr Phe Gln Ser Glu Arg Tyr Phe Ala Asp Val Leu Asp His Leu Glu 
        115                 120                 125             

Asn Glu Leu Arg Ile Val Thr Pro Pro Asp Thr Arg Asn Ala Glu Tyr 
    130                 135                 140                 

Ala Asp Arg Ile Ala Ser Ala Gly His Thr Val Ser Leu His Val Arg 
145                 150                 155                 160 
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Arg Gly Asp Tyr Val Glu Thr Ser Lys Ser Asn Ser Thr His Ala Thr 
                165                 170                 175     

Cys Asp Glu Ala Tyr Tyr Leu Arg Ala Leu Ala Arg Leu Ser Glu Gly 
            180                 185                 190         

Lys Ser Asp Leu Lys Val Phe Val Phe Ser Asp Asp Pro Glu Trp Val 
        195                 200                 205             

Arg Asp Asn Leu Lys Leu Pro Tyr Asp Thr Thr Pro Val Gly His Asn 
    210                 215                 220                 

Gly Pro Asp Lys Pro His Glu Asp Leu Arg Leu Met Ser Cys Cys Ser 
225                 230                 235                 240 

Asp His Val Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Gly Trp Leu 
                245                 250                 255     

Asp Arg Arg Pro Glu Ala Arg Val Val Gly Pro Ala Lys Trp Phe Asn 
            260                 265                 270         

Asn Pro Lys Leu Val Asn Pro Asp Ile Leu Pro Glu Arg Trp Ile Ala 
        275                 280                 285             

Ile 
    

<210>  148
<211>  290
<212>  PRT
<213>  Prevotella oris

<400>  148

Met Lys Ile Ile Lys Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Ala Val Ala Leu Gln Lys Lys Trp Lys Asp Glu Glu Ile 
            20                  25                  30          

Lys Leu Asp Leu His Gly Phe Asn Gly Tyr His Lys His Gln Gly Tyr 
        35                  40                  45              

Gln Leu Asp Glu Ile Phe Gly His Arg Phe Lys Ala Ala Ser Leu Lys 
    50                  55                  60                  

Glu Val Ala Gln Leu Ala Trp Pro Tyr Pro His Tyr Gln Leu Trp Arg 
65                  70                  75                  80  

Val Gly Ser Arg Leu Leu Pro Lys Arg Lys Thr Met Val Cys Glu Ser 
                85                  90                  95      

Ala Asp Cys Arg Phe Gln Ser Asp Leu Leu Asn Leu Glu Gly Ser Leu 
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            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln Asp Glu Arg Tyr Phe Lys Ala Phe Arg 
        115                 120                 125             

Thr Glu Ile Ile Glu Ala Phe Lys Phe Thr Pro Leu Val Gly Asp Ser 
    130                 135                 140                 

Asn Arg Lys Val Glu Asn Met Leu Lys Glu Gly Arg Phe Ala Ser Leu 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Leu Lys Glu Pro Leu Phe Gln Ser Thr 
                165                 170                 175     

Cys Asp Ile Ala Tyr Tyr Gln Arg Ala Ile Ser Arg Leu Asn Gln Met 
            180                 185                 190         

Ala Asp Pro Tyr Cys Tyr Leu Ile Phe Ser Asn Asp Ile Ala Trp Cys 
        195                 200                 205             

Lys Thr His Ile Glu Pro Leu Cys Asp Gly Arg Arg Thr His Tyr Val 
    210                 215                 220                 

Asp Trp Asn His Gly Lys Glu Ser Tyr Arg Asp Met Gln Leu Met Thr 
225                 230                 235                 240 

Phe Cys Lys His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Ser Thr Ala Asn Asp Gly Ile Thr Ile Ala Pro His Gln 
            260                 265                 270         

Trp Tyr Ala Asn Asp Arg Lys Pro Ser Pro Ala Ala Glu Ala Trp Leu 
        275                 280                 285             

Lys Leu 
    290 

<210>  149
<211>  290
<212>  PRT
<213>  Prevotella oulora

<400>  149

Met Lys Ile Val Arg Ile Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Ala Leu Ala Leu Lys Gln Gln Gln Glu Asn Glu Glu Val 
            20                  25                  30          

Lys Leu Asp Leu Ser Ala Phe Arg Gly Tyr Lys Lys His Gly Gly Phe 
        35                  40                  45              

Page 187



37847-517 sequence listing_st25

Gln Leu Val Gln Cys Phe Gly Thr Thr Leu Pro Ala Ala Thr Trp Gln 
    50                  55                  60                  

Glu Val Ala Gln Leu Ala Trp Tyr Tyr Pro His Tyr Gln Leu Trp Arg 
65                  70                  75                  80  

Leu Gly His Arg Val Leu Pro Val Cys Lys Thr Met Leu Lys Glu Pro 
                85                  90                  95      

Asp Asn Gly Ala Phe Leu Pro Glu Val Leu Gln Arg Lys Gly Asp Ala 
            100                 105                 110         

Tyr Tyr Glu Gly Cys Trp Gln Asp Glu Arg Tyr Phe Ser His Tyr Arg 
        115                 120                 125             

Pro Ala Ile Leu Gln Ala Phe Thr Phe Pro Thr Phe Thr Asn Pro Arg 
    130                 135                 140                 

Asn Leu Ala Met Gln Gln Gln Ile Asn Thr Thr Glu Ser Val Ala Ile 
145                 150                 155                 160 

His Val Arg Arg Gly Asp Tyr Leu His Asp Ala Leu Phe Arg Asn Thr 
                165                 170                 175     

Cys Gly Leu Ala Tyr Phe Gln Arg Ala Ile Thr Cys Ile Leu Gln His 
            180                 185                 190         

Val Ala His Pro Val Phe Tyr Val Phe Ser Asp Asp Met Ala Trp Cys 
        195                 200                 205             

Arg Gln His Ile Gln Pro Leu Leu Gln Thr Asn Glu Ala Val Phe Val 
    210                 215                 220                 

Asp Trp Asn His Gly Lys Ala Ser Ile Cys Asp Leu His Leu Met Thr 
225                 230                 235                 240 

Leu Cys Arg His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Ser Pro His Gln Ala Gly Trp Ile Ile Ala Pro Lys Gln 
            260                 265                 270         

Trp Tyr Ala His Glu Glu Lys Met Ser Pro Ala Ala Glu Arg Trp Leu 
        275                 280                 285             

Lys Leu 
    290 

<210>  150
<211>  298
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<212>  PRT
<213>  Spirosoma panaciterrae

<400>  150

Met Asn Arg Arg Val Ala Val Gln Leu Lys Gly Gly Leu Gly Asn Gln 
1               5                   10                  15      

Leu Phe Gln Tyr Ala Leu Gly Arg Arg Leu Ser Leu Gln Leu Glu Ala 
            20                  25                  30          

Glu Leu Leu Phe Asp Cys Ser Val Leu Glu Asn Arg Ile Pro Val Thr 
        35                  40                  45              

Asn Phe Thr Phe Arg Ser Phe Asp Leu Asp Met Phe Arg Ile Ala Gly 
    50                  55                  60                  

Arg Val Ala Thr Pro Ser Asp Leu Pro Leu Phe Pro Lys Ser Ala Ser 
65                  70                  75                  80  

Ile Arg Ser Pro Trp Pro His Leu Val Gln Leu Ala Arg Leu Trp Lys 
                85                  90                  95      

Gln Gly Tyr Ser Tyr Val Tyr Glu Arg Gly Phe Ala Tyr Asn Pro Lys 
            100                 105                 110         

Met Leu Arg Gln Leu Ser Asp Arg Val Tyr Leu Asn Gly Tyr Trp Gln 
        115                 120                 125             

Ser Tyr Arg Tyr Phe Glu Asp Ile Ala Ala Thr Leu Arg Ala Asp Cys 
    130                 135                 140                 

Ser Phe Pro Asp Pro Leu Pro Asp Ser Ala Val Gly Leu Ala Gly Gln 
145                 150                 155                 160 

Ile Asn Ala Thr Asn Ser Ile Cys Leu His Ile Arg Arg Thr Asp Phe 
                165                 170                 175     

Leu Gln Val Pro Leu His Gln Val Ser Asn Ala Asp Tyr Val Gly Arg 
            180                 185                 190         

Ala Ile Ala Tyr Met Ala Glu Arg Val Asn Asp Pro His Phe Phe Val 
        195                 200                 205             

Phe Ser Asp Asp Ile Ala Trp Cys Gln Thr Asn Leu Arg Leu Ser Tyr 
    210                 215                 220                 

Pro Val Val Phe Val Pro Asn Glu Leu Ala Gly Pro Lys Asn Ser Leu 
225                 230                 235                 240 

His Phe Arg Leu Met Arg Tyr Cys Lys His Phe Ile Thr Ala Asn Ser 
                245                 250                 255     
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Thr Phe Ser Trp Trp Ala Ala Trp Leu Ser Glu Pro Ser Asp Gly Lys 
            260                 265                 270         

Val Ile Val Thr Pro Gln Thr Trp Phe Ser Asp Ser Arg Ser Ile Asp 
        275                 280                 285             

Asp Leu Ile Pro Ala Asn Trp Ile Arg Leu 
    290                 295             

<210>  151
<211>  267
<212>  PRT
<213>  Butyrivibrio proteoclasticus

<400>  151

Met Asn Tyr Val Glu Val Lys Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Thr Phe Tyr Lys Tyr Leu Glu Lys Lys Ser Gly His Lys Val Leu 
            20                  25                  30          

Leu His Thr Asp Phe Phe Lys Asn Ile Asp Ser Phe Glu Glu Ala Thr 
        35                  40                  45              

Lys Arg Lys Leu Gly Leu Asp Arg Phe Asp Cys Asp Phe Val Ala Val 
    50                  55                  60                  

Ser Gly Phe Ile Ser Cys Glu Lys Leu Val Lys Glu Ser Asp Tyr Lys 
65                  70                  75                  80  

Asp Ser Met Leu Ser Gln Asp Glu Val Phe Tyr Ser Gly Tyr Trp Gln 
                85                  90                  95      

Asn Lys Arg Phe Phe Leu Glu Val Met Asp Asp Ile Arg Lys Asp Leu 
            100                 105                 110         

Leu Leu Lys Asp Glu Asn Ile Gln Asp Glu Val Lys Glu Leu Ala Lys 
        115                 120                 125             

Glu Leu Arg Ala Val Asp Ser Val Ala Ile His Phe Arg Arg Gly Asp 
    130                 135                 140                 

Tyr Leu Ser Glu Gln Asn Lys Lys Ile Phe Thr Ser Leu Ser Val Asp 
145                 150                 155                 160 

Tyr Tyr Gln Lys Ala Ile Ala Gln Leu Ala Glu Arg Asn Gly Ala Asp 
                165                 170                 175     

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

Asp Tyr Glu Asp Leu Tyr Leu Met Ser Cys Ala Arg His His Ile Ile 
    210                 215                 220                 

Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Ala Leu Gly Asp Thr Glu 
225                 230                 235                 240 

Ser Gly Ile Thr Ile Ala Pro Ala Lys Trp Tyr Val Asp Gly Arg Thr 
                245                 250                 255     

Pro Asp Leu Tyr Leu Arg Asn Trp Ile Ser Ile 
            260                 265         

<210>  152
<211>  290
<212>  PRT
<213>  Butyrivibrio sp. XPD2006

<400>  152

Met Ile Ile Ile Gln Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Glu Leu Lys His Arg Gly Arg Glu Val Lys Ile 
            20                  25                  30          

Asp Asp Val Ser Gly Phe Val Asn Asp Lys Leu Arg Val Pro Val Leu 
        35                  40                  45              

Asp Arg Phe Gly Val Glu Tyr Glu Arg Ala Thr Arg Glu Glu Val Val 
    50                  55                  60                  

Glu Leu Thr Asp Ser Arg Met Asp Ile Phe Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Leu Thr Gly Arg Lys Thr Tyr Arg Ile Asp Glu Met Glu Gly Ile Phe 
                85                  90                  95      

Asp Pro Ala Ile Leu Glu Thr Glu Asn Ala Tyr Leu Val Gly Tyr Trp 
            100                 105                 110         

Gln Ser Glu Lys Tyr Phe Thr Ser Pro Glu Val Ile Glu Gln Ile Gln 
        115                 120                 125             

Glu Ala Phe Gly Lys Arg Pro Gln Glu Ile Met His Asp Ser Val Ser 
    130                 135                 140                 

Trp Ser Thr Leu Gln Gln Ile Glu Cys Cys Glu Ser Val Ser Ile His 
145                 150                 155                 160 

Val Arg Arg Thr Asp Tyr Val Asp Ala Glu His Ile Lys Ile His Asn 
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                165                 170                 175     

Leu Cys Ser Glu Lys Tyr Tyr Lys Asn Ala Ile Gly Lys Ile Arg Glu 
            180                 185                 190         

Lys His Pro Asn Ala Val Phe Phe Ile Phe Thr Asp Asp Lys Glu Trp 
        195                 200                 205             

Cys Lys Asp His Phe Lys Gly Pro Asn Phe Ile Thr Val Glu Leu Gln 
    210                 215                 220                 

Glu Gly Glu Phe Thr Asp Val Ala Asp Met Leu Leu Met Ser Arg Cys 
225                 230                 235                 240 

Lys His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ser Ala Trp 
                245                 250                 255     

Leu Asn Asp Ser Pro Glu Lys Met Val Ile Ala Pro Ser Lys Trp Ile 
            260                 265                 270         

Asn Asn Lys Lys Met Asp Asp Ile Tyr Thr Glu Arg Met Thr Arg Val 
        275                 280                 285             

Ala Ile 
    290 

<210>  153
<211>  306
<212>  PRT
<213>  Bacteroides sp. 1_1_6

<400>  153

Met Lys Ile Val Asn Ile Thr Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ala Met Ala Leu Lys Tyr Arg Asn Pro Gln Glu Glu Val 
            20                  25                  30          

Phe Val Asp Ile Gln His Tyr Asn Thr Ile Phe Phe Lys Lys Phe Lys 
        35                  40                  45              

Gly Ile Asn Leu His Asn Gly Tyr Glu Ile Asp Lys Val Phe Pro Lys 
    50                  55                  60                  

Ala Lys Leu Pro Val Ala Gly Val Arg Gln Leu Met Lys Phe Ser Tyr 
65                  70                  75                  80  

Trp Ile Pro Asn Tyr Ile Leu Ser Arg Leu Gly Arg Lys Phe Leu Pro 
                85                  90                  95      

Ile Arg Lys Lys Glu Tyr Ile Pro Pro Tyr Ser Met Asn Tyr Ser Tyr 
            100                 105                 110         
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Asp Glu Lys Ala Leu Asn Trp Lys Gly Asp Gly Tyr Phe Glu Gly Tyr 
        115                 120                 125             

Trp Gln Ser Tyr Asn His Phe Gly Asp Ile Lys Glu Glu Leu Gln Lys 
    130                 135                 140                 

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

Asn Leu Glu Ser Cys Asn Ser Val Gly Ile His Val Arg Arg Gly Asp 
                165                 170                 175     

Tyr Leu Ala Glu Pro Glu Phe Arg Gly Ile Cys Gly Leu Asp Tyr Tyr 
            180                 185                 190         

Glu Lys Gly Ile Lys Glu Ile Leu Ser Asp Glu Lys Lys Tyr Val Phe 
        195                 200                 205             

Phe Ile Phe Ser Asn Asp Met Gln Trp Cys Gln Glu Asn Ile Ala Pro 
    210                 215                 220                 

Leu Val Gly Asp Asn Arg Ile Val Phe Ile Ser Gly Asn Lys Gly Lys 
225                 230                 235                 240 

Asp Ser Cys Trp Asp Met Phe Leu Met Thr His Cys Lys Asp Leu Ile 
                245                 250                 255     

Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Phe Leu Asn Lys Lys 
            260                 265                 270         

Val Asp Arg Val Ile Cys Pro Lys Pro Trp Leu Asn Arg Asp Cys Asn 
        275                 280                 285             

Ile Asp Ile Tyr Asn Pro Ser Trp Ile Leu Val Pro Cys Tyr Ser Glu 
    290                 295                 300                 

Asp Trp 
305     

<210>  154
<211>  271
<212>  PRT
<213>  Bacteroides fragilis

<400>  154

Met Lys Ile Val Thr Phe Gln Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Val Phe Tyr Leu Trp Leu Asp Met Arg Cys Asp Lys Asp Asn Ile 
            20                  25                  30          
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Tyr Gly Tyr Tyr Pro Lys Lys Gly Leu Arg Ala His Asn Gly Leu Glu 
        35                  40                  45              

Ile Glu Lys Val Phe Glu Val Lys Leu Pro Asn Ser Ser Leu Ser Thr 
    50                  55                  60                  

Asp Leu Ile Val Lys Ser Ile Lys Leu Ile Asn Lys Ile Phe Lys Asn 
65                  70                  75                  80  

Arg Gln Tyr Ile Ser Thr Asp Gly Arg Leu Asp Val Asn Gly Val Leu 
                85                  90                  95      

Phe Glu Gly Phe Trp Gln Asp Lys Tyr Phe Trp Glu Asp Val Asp Ile 
            100                 105                 110         

Val Leu Asn Phe Arg Trp Pro Leu Lys Leu Asp Val Thr Asn Ser Phe 
        115                 120                 125             

Ile Met Thr Lys Ile Gln Ala Asn Asn Ser Ile Ser Ile His Ile Arg 
    130                 135                 140                 

Arg Gly Asp Tyr Leu Leu Pro Lys Tyr Arg Asn Ile Tyr Gly Asp Ile 
145                 150                 155                 160 

Cys Asn Glu Glu Tyr Tyr Gln Lys Ala Ile Glu Tyr Ile Leu Lys Cys 
                165                 170                 175     

Val Asp Asp Pro Phe Phe Phe Val Phe Ser Asp Asp Ile Asp Trp Ala 
            180                 185                 190         

Lys Ser Ile Ile Asn Val Ser Asn Val Thr Phe Val Asn Asn Asn Lys 
        195                 200                 205             

Gly Lys Asp Ser Tyr Ile Asp Met Phe Leu Met Ser Leu Cys His His 
    210                 215                 220                 

Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Ala Ala Gln Leu Asn 
225                 230                 235                 240 

Lys His Ser Asp Lys Ile Met Ile Ala Pro Ile Arg Trp Phe Lys Ser 
                245                 250                 255     

Leu Phe Lys Asp Pro Asn Ile Phe Thr Glu Ser Trp Ile Arg Ile 
            260                 265                 270     

<210>  155
<211>  266
<212>  PRT
<213>  Bacteroides sp. 9_1_42FAA

<400>  155
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Met Ile Lys Ile Val Ser Phe Ser Gly Gly Leu Gly Asn Gln Leu Phe 
1               5                   10                  15      

Gln Tyr Leu Leu Val Val Tyr Leu Arg Glu Cys Gly His Gln Val Tyr 
            20                  25                  30          

Gly Tyr Tyr Asn Arg Lys Trp Leu Ile Gly His Asn Gly Leu Glu Val 
        35                  40                  45              

Asn Asn Val Phe Asp Ile Tyr Leu Pro Lys Thr Asn Phe Ile Val Asn 
    50                  55                  60                  

Ala Leu Val Lys Val Ile Arg Val Leu Arg Cys Leu Gly Phe Lys Lys 
65                  70                  75                  80  

Tyr Val Ala Thr Asp Thr Tyr Asn Asn Pro Ile Ala Ile Phe Tyr Asp 
                85                  90                  95      

Gly Tyr Trp Gln Asp Gln Lys Tyr Phe Asn Ile Ile Asp Ser Lys Leu 
            100                 105                 110         

Ser Phe Lys Lys Phe Asp Leu Ser Ala Glu Asn Lys Ser Ile Leu Ser 
        115                 120                 125             

Lys Ile Lys Ser Asn Ile Ser Val Ala Leu His Ile Arg Cys Gly Asp 
    130                 135                 140                 

Tyr Leu Ser Ser Ser Asn Val Glu Ile Tyr Gly Gly Val Cys Thr Lys 
145                 150                 155                 160 

Glu Tyr Tyr Glu Lys Ala Leu Glu Leu Val Cys Lys Ile Lys Asn Val 
                165                 170                 175     

Met Phe Phe Val Phe Ser Asp Asp Ile Glu Tyr Ala Lys Leu Leu Leu 
            180                 185                 190         

Asn Leu Pro Asn Ala Ile Tyr Val Asn Ala Asn Val Gly Asn Ser Ser 
        195                 200                 205             

Phe Ile Asp Met Tyr Leu Met Ala Asn Cys Lys Val Asn Val Ile Ala 
    210                 215                 220                 

Asn Ser Thr Phe Ser Tyr Trp Ala Ala Arg Leu Asn Gln Asp Asn Ile 
225                 230                 235                 240 

Leu Thr Ile Tyr Pro Lys Lys Trp Tyr Asn Ser Lys Tyr Ala Val Pro 
                245                 250                 255     

Asp Ile Phe Pro Ser Glu Trp Val Gly Val 
            260                 265     
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<210>  156
<211>  298
<212>  PRT
<213>  Coraliomargarita sp. CAG:312

<400>  156

Met Ile Ile Val Lys Val Gln Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Gly Arg Ala Leu Ser Glu Lys His Ser Gln Asp Leu Tyr 
            20                  25                  30          

Leu Asp Cys Ser Glu Tyr Leu Arg Pro Ser Cys Lys Arg Glu Tyr Gly 
        35                  40                  45              

Leu Asp His Phe Asn Ile Arg Ala Lys Lys Ala Ser Cys Gly Asp Val 
    50                  55                  60                  

Lys Ser Met Val Thr Pro His Phe Ala Leu Arg Lys Lys Leu Lys Lys 
65                  70                  75                  80  

Ile Phe Ala Val Pro Tyr Ser Leu Ser Pro Thr His Ile Leu Glu Arg 
                85                  90                  95      

Asn Phe Asn Phe Gln Pro Ser Ile Leu Glu Phe Asn Cys Gly Tyr Phe 
            100                 105                 110         

Asp Gly Phe Trp Gln Thr Gln Lys Tyr Phe Ser Gly Ile Ser Asp Ile 
        115                 120                 125             

Val Arg Lys Asp Leu Thr Phe Lys Asp Ala Val Lys Tyr Ser Gly Gly 
    130                 135                 140                 

Glu Thr Phe Ala Lys Ile Thr Ser Leu Asn Ser Val Ser Leu His Ile 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Val Lys Val Lys Arg Thr Arg Lys Arg Phe Ser 
                165                 170                 175     

Val Ile Arg Ala Gly Tyr Phe Lys Arg Ala Val Glu Tyr Met Arg Ser 
            180                 185                 190         

Lys Leu Asp Thr Pro His Phe Phe Ile Phe Thr Asp Asp Pro Lys Trp 
        195                 200                 205             

Val Ser Glu Asn Phe Pro Ala Gly Glu Asp Tyr Thr Leu Val Ser Ser 
    210                 215                 220                 

Ser Gly Met Tyr Glu Asp Leu Phe Leu Met Ala Gln Cys Arg His Asn 
225                 230                 235                 240 

Ile Ile Phe Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Gly 
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                245                 250                 255     

Asn Pro Gly Lys Ile Val Val Ala Pro Asp Met Trp Phe Thr Pro His 
            260                 265                 270         

Tyr Lys Leu Asp Tyr Ser Asp Val Val Pro Glu Glu Trp Ile Lys Leu 
        275                 280                 285             

Asn Thr Gly Tyr Phe Glu Ser Lys Glu Phe 
    290                 295             

<210>  157
<211>  289
<212>  PRT
<213>  Pseudorhodobacter ferrugineus

<400>  157

Met Ile Val Met Gln Ile Lys Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ser Leu Gln Thr Gly Met Pro Leu His 
            20                  25                  30          

Leu Asp Leu Arg Tyr Tyr Arg Arg Glu Arg Glu His Gly Tyr Gly Leu 
        35                  40                  45              

Gly Ala Phe Asn Ile Glu Ala Ser Pro Leu Asp Glu Ser Leu Leu Pro 
    50                  55                  60                  

Pro Leu Pro Arg Glu Ser Pro Leu Ala Trp Leu Ile Trp Arg Leu Gly 
65                  70                  75                  80  

Arg Arg Gly Pro Asn Leu Val Arg Glu Asn Gly Met Gly Phe Asn Pro 
                85                  90                  95      

Thr Leu Ser Asn Val Thr Lys Pro Ala Trp Ile Thr Gly Tyr Phe Gln 
            100                 105                 110         

Ser Glu Arg Tyr Phe Ala Ala His Ala Ala Thr Ile Arg Ala Glu Leu 
        115                 120                 125             

Thr Pro Val Ala Ala Pro Asp Leu Val Asn Ala Arg Trp Leu Ala Glu 
    130                 135                 140                 

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

Tyr Val Arg Asp Ala Lys Ala Ala Ala Lys His Gly Ser Cys Thr Pro 
                165                 170                 175     

Ala Tyr Tyr Glu Arg Ala Leu Ala His Ile Thr Ala Arg Met Gly Thr 
            180                 185                 190         
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Ala Pro Val Val Tyr Ala Phe Ser Asp Asp Pro Ala Trp Val Arg Glu 
        195                 200                 205             

Asn Leu Arg Leu Pro Ala Glu Ile Arg Val Pro Gly His Asn Asp Thr 
    210                 215                 220                 

Ala Gly Asn Val Glu Asp Leu Arg Leu Met Ser Ala Cys Arg His His 
225                 230                 235                 240 

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

Arg Ala Asp Lys Ile Val Ala Ser Pro Ala Arg Trp Phe Ala Asp Pro 
            260                 265                 270         

Ala Phe Thr Asn Pro Asp Ile Trp Pro Glu Ala Trp Ala Arg Ile Glu 
        275                 280                 285             

Gly 
    

<210>  158
<211>  299
<212>  PRT
<213>  Escherichia coli

<400>  158

Met Met Tyr Cys Cys Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Tyr Ile Leu Lys Gln His Phe Pro Asp Thr Ile Leu 
            20                  25                  30          

Val Leu Asp Asp Ser Tyr Tyr Phe Asn Gln Pro Gln Lys Asp Thr Ile 
        35                  40                  45              

Arg His Leu Glu Leu Asp Gln Phe Lys Ile Ile Phe Asp Arg Phe Ser 
    50                  55                  60                  

Ser Lys Asp Glu Lys Val Lys Ile Asn Arg Leu Arg Lys His Lys Lys 
65                  70                  75                  80  

Ile Pro Leu Leu Asn Ser Phe Leu Gln Phe Thr Ala Ile Lys Leu Cys 
                85                  90                  95      

Asn Lys Tyr Ser Leu Asn Asp Ala Ser Tyr Tyr Asn Pro Glu Ser Ile 
            100                 105                 110         

Lys Asn Ile Asp Val Ala Cys Leu Phe Ser Phe Tyr Gln Asp Ser Lys 
        115                 120                 125             
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Leu Leu Asn Glu His Arg Asp Leu Ile Leu Pro Leu Phe Glu Ile Arg 
    130                 135                 140                 

Asp Asp Leu Arg Val Leu Cys His Asn Leu Gln Ile Tyr Ser Leu Ile 
145                 150                 155                 160 

Thr Asp Ser Lys Asn Ile Thr Ser Ile His Val Arg Arg Gly Asp Tyr 
                165                 170                 175     

Val Asn Asn Lys His Ala Ala Lys Phe His Gly Thr Leu Ser Met Asp 
            180                 185                 190         

Tyr Tyr Ile Ser Ala Met Glu Tyr Ile Glu Ser Glu Cys Gly Ser Gln 
        195                 200                 205             

Thr Phe Ile Ile Phe Thr Asp Asp Val Ile Trp Ala Lys Glu Lys Phe 
    210                 215                 220                 

Ser Lys Tyr Ser Asn Cys Leu Val Ala Asp Ala Asp Glu Asn Lys Phe 
225                 230                 235                 240 

Ser Val Ile Asp Met Tyr Leu Met Ser Leu Cys Asn Asn Asn Ile Ile 
                245                 250                 255     

Ala Asn Ser Thr Tyr Ser Trp Trp Gly Ala Trp Leu Asn Arg Ser Glu 
            260                 265                 270         

Asp Lys Leu Val Ile Ala Pro Lys Gln Trp Tyr Ile Ser Gly Asn Glu 
        275                 280                 285             

Cys Ser Leu Lys Asn Glu Asn Trp Ile Ala Met 
    290                 295                 

<210>  159
<211>  299
<212>  PRT
<213>  Lachnospiraceae bacterium 3_1_57FAA_CT1

<400>  159

Met Ile Ile Ile Lys Val Met Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Glu Lys Phe Lys Ser Ile Gly Lys Asn Val Lys Leu 
            20                  25                  30          

Asp Ile Ser Trp Phe Glu Asp Ser Ser Val Gln Glu Lys Val Phe Ala 
        35                  40                  45              

Arg Arg Ser Leu Glu Leu Arg Gln Phe Lys Asp Leu Gln Phe Asp Thr 
    50                  55                  60                  

Page 199



37847-517 sequence listing_st25
Cys Ser Ala Glu Glu Lys Glu Ala Leu Leu Gly Lys Ser Gly Ile Leu 
65                  70                  75                  80  

Gly Lys Leu Glu Arg Lys Leu Ile Pro Ala Arg Asn Lys His Phe Tyr 
                85                  90                  95      

Glu Ser Asp Ile Tyr His Ser Glu Val Phe Asn Met Ser Asp Ala Tyr 
            100                 105                 110         

Leu Glu Gly His Trp Ala Cys Glu Lys Tyr Tyr His Asp Ile Met Pro 
        115                 120                 125             

Leu Leu Gln Glu Lys Ile Gln Phe Pro Glu Ser Ala Asn Ser Gln Asn 
    130                 135                 140                 

Ile Thr Val Lys Lys Arg Met Lys Ala Glu Asn Ser Val Ser Ile His 
145                 150                 155                 160 

Ile Arg Arg Gly Asp Tyr Leu Asp Pro Glu Asn Glu Ala Met Phe Gly 
                165                 170                 175     

Gly Ile Cys Thr Asn Ser Tyr Tyr Lys Ala Ala Glu Glu Tyr Ile Lys 
            180                 185                 190         

Ser Arg Val Pro Asp Thr His Phe Tyr Leu Phe Ser Asp Asp Thr Ala 
        195                 200                 205             

Tyr Leu Arg Glu Asn Tyr His Gly Asp Glu Tyr Thr Ile Val Asp Trp 
    210                 215                 220                 

Asn Lys Gly Glu Asp Ser Phe Tyr Asp Met Glu Leu Met Ser Cys Cys 
225                 230                 235                 240 

Arg His Asn Ile Cys Ala Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg 
                245                 250                 255     

Leu Asn Arg Thr Pro Asp Lys Ile Val Ile Arg Pro Ala Lys His Lys 
            260                 265                 270         

Asn Ser Gln Glu Ile Glu Pro Gln Leu Leu His Glu Leu Trp Asp Asn 
        275                 280                 285             

Trp Val Ile Ile Asp Gly Asp Gly Arg Ile Val 
    290                 295                 

<210>  160
<211>  733
<212>  PRT
<213>  Butyrivibrio fibrisolvens

<400>  160

Met Lys Pro Leu Val Ser Leu Ile Val Pro Val Leu Asn Val Glu Lys 
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1               5                   10                  15      

Tyr Leu Glu Gln Cys Leu Thr Ser Ile Ser Ser Gln Thr Tyr Asp Asn 
            20                  25                  30          

Phe Glu Val Ile Leu Val Val Gly Lys Cys Ile Asp Asn Ser Glu Asn 
        35                  40                  45              

Ile Cys Lys Lys Trp Cys Glu Lys Asp His Arg Phe Arg Ile Glu Pro 
    50                  55                  60                  

Gln Leu Lys Ser Cys Leu Gly Tyr Ala Arg Asn Val Gly Ile Asp Ala 
65                  70                  75                  80  

Ala Lys Gly Glu Tyr Ile Ala Phe Cys Asp Ser Asp Asp Cys Ile Thr 
                85                  90                  95      

Ser Asp Phe Leu Ser Cys Phe Val Asp Thr Ala Leu Lys Asn Ser Ser 
            100                 105                 110         

Asp Ile Val Glu Thr Gln Phe Thr Leu Cys Asp Gln Asn Leu Ser Pro 
        115                 120                 125             

Ile Tyr Asp Tyr Asp Arg Asn Ile Leu Gly His Ile Leu Gly His Gly 
    130                 135                 140                 

Phe Leu Glu Tyr Thr Ser Ala Pro Ser Val Trp Lys Tyr Phe Val Lys 
145                 150                 155                 160 

Arg Asp Ile Phe Thr Ser Asn Asn Leu His Tyr Pro Glu Ile Arg Phe 
                165                 170                 175     

Gly Glu Asp Ile Ser Met Tyr Ser Leu Leu Phe Ser Tyr Cys Asn Lys 
            180                 185                 190         

Ile Asp Tyr Val Glu Lys Pro Thr Tyr Leu Tyr Arg Gln Val Pro Ser 
        195                 200                 205             

Ser Leu Met Asn Asn Pro Gln Gly Lys Arg Lys Arg Tyr Glu Ser Leu 
    210                 215                 220                 

Phe Asp Ile Ile Asp Phe Val Thr Asn Glu Phe Lys Thr Arg Leu Leu 
225                 230                 235                 240 

Phe Gln Lys Ser Trp Leu Lys Leu Leu Phe Gln Leu Glu Met His Ser 
                245                 250                 255     

Ala Ser Ile Ile Ser Asp Ser Ala Thr Ser Asp Asp Glu Ala Ile Ser 
            260                 265                 270         

Met Arg Gln Glu Ile Ser Gly Tyr Leu Lys Lys Val Phe Pro Val Lys 
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        275                 280                 285             

Asn Thr Ile Phe Glu Val Thr Ala Leu Gly Trp Gly Gly Glu Ile Val 
    290                 295                 300                 

Ser Ser Ile Ala Ser Lys Phe Asn Thr Leu His Gly Val Ser Ser Ser 
305                 310                 315                 320 

Asn Met Phe Asn Arg Tyr Phe Phe Glu Leu Leu Glu Asp Ser Thr Arg 
                325                 330                 335     

Lys Lys Leu Glu Glu Met Ile Ile Asn Phe Ser Pro Asp Ile Phe Leu 
            340                 345                 350         

Ile Asp Leu Ile Ser Glu Ala Asp Tyr Leu Ser Ser Tyr Lys Gly Asn 
        355                 360                 365             

Leu Gly Thr Phe Val Lys Asn Trp Lys Ile Gly Phe Ser Ile Phe Met 
    370                 375                 380                 

Lys Met Ile Gln Thr His Ser Asn Asn Ser Ser Ile Phe Leu Leu Glu 
385                 390                 395                 400 

Asn Tyr Met Gln Gln Ala Pro Asp His Val Asp Asn Thr Asn Glu Ile 
                405                 410                 415     

Leu Lys Met Leu Tyr Asp Asp Ile Lys Ile Asn His Pro Asp Ile Ile 
            420                 425                 430         

Cys Ile Ser Pro Ala Pro Asp Ile Leu Asn Arg Ser Ser Glu Pro Glu 
        435                 440                 445             

Leu Pro Cys Ile Tyr Gln Leu Lys Leu Val Ser Asp Lys Leu His Thr 
    450                 455                 460                 

Met Tyr Ser Pro Val Ile Asn Cys Val Glu Thr Lys Gly Gly Leu Gly 
465                 470                 475                 480 

Asn Gln Ile Phe Gln Tyr Val Phe Ser Lys Tyr Ile Glu Lys Met Thr 
                485                 490                 495     

Gly Tyr Arg Pro Leu Leu His Ile Gly Phe Phe Asp Tyr Val Lys Ala 
            500                 505                 510         

Ile Pro Gly Gly Thr Lys Arg Ile Phe Ser Leu Asp Lys Leu Phe Pro 
        515                 520                 525             

Asp Ile Glu Thr Thr Ser Gly Lys Ile Pro Cys Ser His Val Val Glu 
    530                 535                 540                 

Glu Lys Ser Phe Ile Ser Asn Pro Gly Ser Asp Ile Phe Tyr Arg Gly 
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545                 550                 555                 560 

Tyr Trp Gln Asp Ile Arg Tyr Phe Ser Asp Val Lys Asp Glu Val Leu 
                565                 570                 575     

Glu Ser Phe Asn Val Asp Thr Ser Ser Met Ser Lys Asp Val Ile Asp 
            580                 585                 590         

Phe Ala Asp Thr Ile Arg Asn Ala Asn Ser Ile Ala Met His Ile Arg 
        595                 600                 605             

Arg Gln Asp Tyr Leu Asn Glu Asn Asn Val Ser Leu Phe Glu Gln Leu 
    610                 615                 620                 

Ser Ile Asp Tyr Tyr Lys Ser Ala Val Asp Met Ile Arg Lys Glu Tyr 
625                 630                 635                 640 

Ala Asp Asp Leu Val Leu Phe Ile Phe Ser Asp Asp Pro Glu Tyr Ala 
                645                 650                 655     

Asn Ser Ile Ala Asp Ser Phe Asp Ile Glu Gly Phe Val Met Pro Leu 
            660                 665                 670         

His Lys Asp Tyr Glu Asp Leu Tyr Leu Ile Thr Leu Ala His His His 
        675                 680                 685             

Ile Ile Ala Asn Ser Thr Phe Ser Leu Trp Gly Ala Leu Leu Ser Ala 
    690                 695                 700                 

Arg Lys Asp Gly Ile Arg Ile Ala Pro Arg Asn Trp Phe Lys Gly Thr 
705                 710                 715                 720 

Pro Ala Thr Asn Leu Tyr Pro Asp Lys Trp Leu Ile Leu 
                725                 730             

<210>  161
<211>  286
<212>  PRT
<213>  Anaeromusa acidaminophila

<400>  161

Met Phe Cys Val Arg Ile Tyr Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Gly Arg Ala Met Ala Lys His Tyr Ser Glu Thr Ala Ala 
            20                  25                  30          

Phe Asp Leu Ser Trp Tyr Glu Gln Lys Ile Lys Pro Gly Phe Glu Ala 
        35                  40                  45              

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

Leu Glu Met Trp Phe Gly Leu Phe Phe Glu Lys Lys Tyr His Tyr Asp 
                85                  90                  95      

Ser Thr Val Phe Glu Arg Gly Leu Cys Lys Lys Asn Ile Thr Leu Asp 
            100                 105                 110         

Gly Tyr Trp Gln Ser Tyr Lys Tyr Phe Ser Ala Ile Glu Asp Asp Leu 
        115                 120                 125             

Arg Arg Glu Leu Thr Ile Pro Lys Glu Arg Glu Glu Leu Ile Ala Ile 
    130                 135                 140                 

Ser Arg Ser Leu Pro Glu Asn Ser Val Ser Ile His Val Arg Arg Gly 
145                 150                 155                 160 

Asp Tyr Val Ser Asn Pro Lys Ala Asn Ala Met His Gly Thr Cys Ser 
                165                 170                 175     

Trp Glu Tyr Tyr Gln Ala Ala Ile Glu Lys Met Thr Gly Leu Val Lys 
            180                 185                 190         

Glu Pro Gln Tyr Val Val Phe Ser Asp Asp Ile Thr Trp Thr Lys Glu 
        195                 200                 205             

Asn Leu Pro Leu Pro Asn Ala Met Tyr Ile Gly Arg Glu Leu Gly Leu 
    210                 215                 220                 

Phe Asp Tyr Glu Glu Leu Ile Leu Met Ser Arg Cys Lys His Asn Ile 
225                 230                 235                 240 

Met Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn Ser Asn 
                245                 250                 255     

Pro Asn Lys Val Val Ile Ala Pro Arg Lys Trp Phe Arg His Lys Lys 
            260                 265                 270         

Ile Lys Val Asn Asp Leu Phe Pro Ser Ser Trp Val Val Leu 
        275                 280                 285     

<210>  162
<211>  292
<212>  PRT
<213>  Bacteroides sp. 2_1_16

<400>  162

Met Asp Ile Val Val Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      
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Tyr Ala Phe Tyr Leu Ala Lys Lys Lys Asp Asn Leu Asn Cys His Val 
            20                  25                  30          

Ile Phe Asp Pro Lys Ser Thr Asn Val His Asn Gly Ala Glu Leu Lys 
        35                  40                  45              

Arg Val Phe Gly Ile Glu Leu Asn Arg Asn Tyr Leu Asp Lys Ile Ile 
    50                  55                  60                  

Ser Tyr Phe Tyr Gly Tyr Ile Phe Asn Lys Arg Ile Val Asn Lys Leu 
65                  70                  75                  80  

Phe Ser Leu Val Gly Ile Arg Met Ile Tyr Glu Pro Lys Asn Tyr Asp 
                85                  90                  95      

Tyr Arg Glu Glu Leu Leu Lys Pro Ser Ser Asn Phe Ile Ser Phe Tyr 
            100                 105                 110         

Trp Gly Gly Trp His Ser Glu Lys Tyr Phe Lys Asp Ile Glu Leu Glu 
        115                 120                 125             

Val Lys Lys Val Phe Lys Phe Pro Glu Val Thr Asn Ser Pro Tyr Phe 
    130                 135                 140                 

Thr Glu Trp Phe Asn Lys Ile Phe Leu Asp Asn Asn Ser Val Ser Ile 
145                 150                 155                 160 

His Ile Arg Arg Gly Asp Tyr Leu Asp Lys Pro Ser Asp Pro Tyr Tyr 
                165                 170                 175     

Gln Phe Asn Gly Val Cys Thr Ile Asp Tyr Tyr Glu Lys Ala Ile Leu 
            180                 185                 190         

Tyr Leu Lys Glu Arg Ile Leu Glu Pro Asn Phe Tyr Ile Phe Ser Asn 
        195                 200                 205             

Asp Ile Asn Trp Cys Met Lys Thr Phe Gly Thr Glu Asn Met Tyr Tyr 
    210                 215                 220                 

Val Asp Cys Asn Lys Gly Lys Asp Ser Trp Arg Asp Met Tyr Leu Met 
225                 230                 235                 240 

Ser Glu Cys Arg His His Ile Asn Ala Asn Ser Thr Phe Ser Trp Trp 
                245                 250                 255     

Ala Ala Trp Leu Ser Pro Tyr Ser Asn Gly Ile Val Leu His Pro Lys 
            260                 265                 270         

Tyr Phe Ile Lys Asp Ile Glu Thr Lys Asp Tyr Tyr Pro Gln Lys Trp 
        275                 280                 285             
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Ile Met Ile Glu 
    290         

<210>  163
<211>  283
<212>  PRT
<213>  Chlorobium phaeobacteroides

<400>  163

Met Asp Lys Val Val Val His Leu Thr Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Leu Gly Arg Ser Ile Ser Ile Asn Arg Asn Cys Pro 
            20                  25                  30          

Leu Leu Leu Asn Thr Ser Phe Tyr Asp Thr Tyr Asp Lys Phe Ser Cys 
        35                  40                  45              

Gly Leu Ser Arg Tyr Asn Val Lys Ala Glu Phe Ile Lys Lys Asn Ser 
    50                  55                  60                  

Tyr Tyr Asn Asn Lys Tyr Tyr Arg Tyr Val Ile Arg Leu Leu Ser Arg 
65                  70                  75                  80  

Tyr Gly Val Ala Cys Tyr Phe Gly Ser Tyr Tyr Glu Lys Lys Ile Phe 
                85                  90                  95      

Ser Tyr Asp Glu Lys Val Tyr Lys Arg Ser Cys Val Ser Tyr Tyr Gly 
            100                 105                 110         

Thr Trp Gln Ser Tyr Gly Tyr Phe Asp Ser Ile Arg Asp Ile Leu Leu 
        115                 120                 125             

Arg Asp Tyr Glu Met Val Gly Cys Leu Glu Glu Glu Val Glu Lys Tyr 
    130                 135                 140                 

Val Ser Asp Ile Lys Arg Val Asp Ser Val Ser Leu His Ile Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Phe Asp Asn Lys Arg Leu Gln Ser Ile His Gly Ile Leu 
                165                 170                 175     

Thr Met Glu Tyr Tyr Tyr Lys Ala Met Ser Leu Phe Pro Asp Ser Ser 
            180                 185                 190         

Val Phe Tyr Val Phe Ser Asp Asp Ile Glu Trp Val Arg Glu Asn Leu 
        195                 200                 205             

Ile Thr Asn Thr Asn Ile Val Tyr Val Val Leu Glu Ser Asp Asn Pro 
    210                 215                 220                 
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Glu Asn Glu Ile Tyr Leu Met Ser Leu Cys Lys Asn Asn Ile Ile Ser 
225                 230                 235                 240 

Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn Lys Asn Lys Tyr 
                245                 250                 255     

Lys Lys Val Ile Ala Pro Arg Met Trp Tyr Lys Asp Asn Gln Ser Ser 
            260                 265                 270         

Ser Asp Leu Met Pro Ser Asp Trp Cys Leu Ile 
        275                 280             

<210>  164
<211>  297
<212>  PRT
<213>  Treponema bryantii

<400>  164

Met Ile Val Ile Ser Met Gly Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Phe Tyr Thr Gln Leu Lys His Leu Tyr Pro Lys Ser Glu Ile 
            20                  25                  30          

Lys Val Asp Thr Lys Tyr Ala Phe Pro Tyr Ser His Asn Gly Ile Glu 
        35                  40                  45              

Val Phe Lys Ile Phe Gly Leu Asn Pro Pro Glu Ala Asn Trp Lys Glu 
    50                  55                  60                  

Val His Ser Leu Val Lys Thr Tyr Pro Ile Glu Gly Asn Lys Ala His 
65                  70                  75                  80  

Phe Ile Lys Phe Phe Leu Tyr Arg Ile Leu Arg Lys Ala Asn Leu Val 
                85                  90                  95      

Glu Arg Glu Pro Thr Ser Phe Cys Lys Gln Lys Asp Phe Thr Glu Phe 
            100                 105                 110         

Tyr Asn Ser Phe Phe Glu Leu Pro Gln Asn Lys Ser Phe Tyr Leu Tyr 
        115                 120                 125             

Gly Pro Phe Val Asn Tyr Asn Tyr Phe Ala Ala Ile His Asn Glu Ile 
    130                 135                 140                 

Met Asp Leu Tyr Thr Phe Pro Glu Ile Thr Asp Val Thr Asn Ile Glu 
145                 150                 155                 160 

Tyr Lys Arg Lys Ile Glu Ser Ser His Ser Ile Ser Ile His Ile Arg 
                165                 170                 175     

Arg Gly Asp Tyr Ile Thr Glu Gly Val Pro Leu Val Pro Asp Ala Tyr 
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            180                 185                 190         

Tyr Arg Glu Ala Leu Val Tyr Ile Asn Lys Lys Ile Glu Asp Pro His 
        195                 200                 205             

Phe Phe Val Phe Thr Asp Asp Lys Asp Tyr Cys Lys Ser Leu Phe Ser 
    210                 215                 220                 

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

Phe Arg Asp Met Gln Leu Met Ser Leu Cys Lys His Asn Ile Ile Ala 
                245                 250                 255     

Asn Ser Thr Phe Ser Phe Trp Gly Ala Phe Leu Asn Lys Asn Ser Glu 
            260                 265                 270         

Lys Ile Val Ile Ala Pro Asn Ile Ala Phe Lys Asp Cys Ser Cys Pro 
        275                 280                 285             

Tyr Ile Cys Pro Asp Trp Ile Ile Leu 
    290                 295         

<210>  165
<211>  290
<212>  PRT
<213>  Bacteroides fragilis

<400>  165

Met Val Ile Ala Lys Leu Phe Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Ala Ala Lys Gly Ile Ala Gln Ile Ser Asn Gln Lys Leu Thr 
            20                  25                  30          

Phe Asp Ile Tyr Thr Gly Phe Glu Asp Asp Ser Arg Phe Arg Arg Val 
        35                  40                  45              

Tyr Glu Leu Lys Gln Phe Asn Leu Ser Val Gln Glu Ser Arg Arg Trp 
    50                  55                  60                  

Met Ser Phe Arg Tyr Pro Leu Gly Arg Ile Leu Arg Lys Ile Ser Arg 
65                  70                  75                  80  

Lys Ile Gly Phe Cys Ile Pro Leu Val Asn Phe Lys Phe Ile Val Glu 
                85                  90                  95      

Lys Lys Pro Tyr His Phe Gln Asn Glu Ile Met Arg Ile Ala Ser Phe 
            100                 105                 110         

Ser Ser Ile Tyr Leu Glu Gly Tyr Phe Gln Ser Tyr Lys Tyr Phe Ser 
        115                 120                 125             
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Lys Ile Glu Ala Gln Ile Arg Glu Asp Phe Lys Phe Thr Lys Glu Val 
    130                 135                 140                 

Ile Gly Ser Val Glu Lys Glu Ala Ser Phe Ile Thr Asn Ser Arg Tyr 
145                 150                 155                 160 

Thr Pro Val Ala Ile Gly Val Arg Arg Tyr Ser Glu Met Lys Gly Glu 
                165                 170                 175     

Phe Gly Glu Leu Ala Val Val Glu His Asp Tyr Tyr Asp Ala Ala Ile 
            180                 185                 190         

Lys Tyr Ile Ala Asn Lys Val Pro Asn Leu Ile Phe Ile Val Phe Ser 
        195                 200                 205             

Glu Asp Ile Asp Trp Val Lys Lys Asn Leu Lys Leu Asp Tyr Pro Val 
    210                 215                 220                 

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

Tyr Leu Met Ser Leu Cys Asn His His Ile Ile Ser Asn Ser Ser Phe 
                245                 250                 255     

Tyr Trp Trp Gly Ala Tyr Leu Ala Ser Thr Asn Asn His Ile Val Ile 
            260                 265                 270         

Ala Pro Ser Val Phe Leu Asn Lys Asp Cys Thr Pro Ile Asp Trp Val 
        275                 280                 285             

Ile Ile 
    290 

<210>  166
<211>  314
<212>  PRT
<213>  Firmicutes bacterium CAG:534

<400>  166

Met Ser Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr Ala Leu Tyr Met 
1               5                   10                  15      

Lys Leu Thr Ala Met Gly Arg Glu Val Lys Phe Asp Asp Ile Asn Glu 
            20                  25                  30          

Tyr Arg Gly Glu Lys Ala Trp Pro Ile Met Leu Ala Val Phe Gly Ile 
        35                  40                  45              

Glu Tyr Pro Arg Ala Thr Trp Asp Glu Ile Val Ala Phe Thr Asp Gly 
    50                  55                  60                  
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Ser Met Asp Phe Ser Lys Arg Leu Lys Arg Leu Phe Arg Gly Arg His 
65                  70                  75                  80  

Pro Ile Glu Tyr Val Glu Gln Gly Phe Tyr Asp Pro Lys Val Leu Ser 
                85                  90                  95      

Phe Glu Asn Met Tyr Leu Lys Gly Ser Phe Gln Ser Gln Arg Tyr Phe 
            100                 105                 110         

Glu Asp Ile Leu Glu Glu Val Gln Glu Thr Phe Arg Phe Pro Glu Leu 
        115                 120                 125             

Lys Asp Met Asn Leu Pro Ala Pro Leu Tyr Glu Thr Thr Glu Lys Tyr 
    130                 135                 140                 

Leu Leu Arg Ile Glu Gly Cys Asn Ala Val Gly Leu His Met Tyr Arg 
145                 150                 155                 160 

Gly Asp Ser Arg Ser Asn Glu Glu Leu Tyr Asp Gly Ile Cys Thr Glu 
                165                 170                 175     

Lys Tyr Tyr Glu Gly Ala Val Arg Phe Ile Gln Asp Lys Cys Pro Asp 
            180                 185                 190         

Ala Lys Phe Phe Ile Phe Ser Asn Glu Pro Lys Trp Val Lys Gly Trp 
        195                 200                 205             

Val Ile Ser Leu Met Lys Ser Gln Ile Arg Glu Asp Met Ser Arg Glu 
    210                 215                 220                 

Glu Ile Arg Ala Leu Glu Asp His Phe Val Leu Ile Glu Asn Asn Thr 
225                 230                 235                 240 

Glu Tyr Thr Gly Tyr Leu Asp Met Phe Leu Met Ser Arg Cys Arg His 
                245                 250                 255     

Asn Ile Ile Ser Asn Ser Ser Phe Ser Trp Trp Ala Ala Phe Ile Asn 
            260                 265                 270         

Glu Asn Pro Asp Lys Leu Val Thr Ala Pro Ser Arg Trp Val Asn Gly 
        275                 280                 285             

Val Pro Ser Glu Asp Val Tyr Val Lys Gly Met Thr Leu Ile Asp Glu 
    290                 295                 300                 

Lys Gly Arg Val Glu Arg Thr Ile Lys Glu 
305                 310                 

<210>  167
<211>  279
<212>  PRT
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<213>  Firmicutes bacterium CAG:882

<400>  167

Met Val Ile Val Lys Ile Gly Asp Gly Leu Gly Asn Gln Met Phe Asn 
1               5                   10                  15      

Tyr Val Cys Gly Tyr Ser Val Ala Lys His Asp Asn Asp Thr Leu Leu 
            20                  25                  30          

Leu Asp Thr Ser Asp Val Asp Asn Ser Thr Leu Arg Thr Tyr Asp Leu 
        35                  40                  45              

Asp Lys Phe Asn Ile Asp Phe Thr Asp Arg Glu Ser Phe Thr Asn Lys 
    50                  55                  60                  

Gly Phe Phe His Lys Val Tyr Lys Arg Leu Arg Arg Ser Leu Lys Tyr 
65                  70                  75                  80  

Asn Val Ile Tyr Glu Ser Arg Thr Glu Asn Cys Pro Cys Val Leu Asp 
                85                  90                  95      

Val Tyr Arg Arg Lys Phe Ile Arg Asp Lys Tyr Leu His Gly Tyr Phe 
            100                 105                 110         

Gln Asn Leu Cys Tyr Phe Lys Thr Cys Lys Glu Asp Ile Met Arg Gln 
        115                 120                 125             

Phe Thr Pro Lys Glu Pro Phe Ser Ala Lys Ala Asp Glu Leu Ile His 
    130                 135                 140                 

Arg Phe Ala Thr Glu Asn Thr Cys Ser Val His Val Arg Gly Gly Asp 
145                 150                 155                 160 

Ile Lys Pro Leu Ser Ile Lys Tyr Tyr Lys Asp Ala Leu Asp Lys Ile 
                165                 170                 175     

Gly Glu Ala Lys Lys Asp Met Arg Phe Ile Val Phe Ser Asn Val Arg 
            180                 185                 190         

Asn Leu Ala Glu Glu Tyr Ile Lys Glu Leu Gly Val Asp Ala Glu Phe 
        195                 200                 205             

Ile Trp Asp Leu Gly Glu Phe Thr Asp Ile Glu Glu Leu Phe Leu Met 
    210                 215                 220                 

Lys Ala Cys Arg Arg His Ile Leu Ser Asp Ser Thr Phe Ser Arg Trp 
225                 230                 235                 240 

Ala Ala Leu Leu Asp Glu Lys Ser Glu Glu Val Phe Val Pro Phe Ser 
                245                 250                 255     
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Pro Asp Ala Asp Lys Ile Tyr Met Pro Glu Trp Ile Met Glu Glu Tyr 
            260                 265                 270         

Asp Gly Asn Glu Glu Lys Arg 
        275                 

<210>  168
<211>  287
<212>  PRT
<213>  Vibrio parahaemolyticus

<400>  168

Met Val Ile Val Lys Val Ser Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Ile Gly Cys Ala Ile Ser Asn Arg Leu Ser Cys Glu Leu Leu 
            20                  25                  30          

Leu Asp Thr Ser Phe Tyr Pro Lys Gln Ser Leu Arg Lys Tyr Glu Leu 
        35                  40                  45              

Asp Lys Phe Asn Ile Lys Ala Lys Val Ala Thr Gln Lys Glu Val Phe 
    50                  55                  60                  

Ser Cys Gly Gly Gly Asp Asp Leu Leu Ser Arg Phe Leu Arg Lys Leu 
65                  70                  75                  80  

Asn Leu Ser Ser Leu Phe Phe Pro Asn Tyr Ile Lys Glu Lys Glu Ser 
                85                  90                  95      

Leu Val Tyr Leu Ala Glu Ile Ser His Cys Lys Ser Gly Ser Phe Leu 
            100                 105                 110         

Asp Gly Tyr Trp Gln Asn Pro Gln Tyr Phe Ser Asp Ile Lys Asp Glu 
        115                 120                 125             

Leu Val Lys Gln Ile Val Pro Ile Met Pro Leu Ser Ser Pro Ala Leu 
    130                 135                 140                 

Glu Trp Gln Asn Ile Ile Ile Asn Thr Lys Asn Cys Val Ser Leu His 
145                 150                 155                 160 

Val Arg Arg Gly Asp Tyr Val Asn Asn Ala His Thr Asn Ser Val His 
                165                 170                 175     

Gly Val Cys Asp Leu Ser Tyr Tyr Arg Glu Ala Ile Thr Asn Ile His 
            180                 185                 190         

Glu Thr Val Glu Lys Pro Lys Phe Phe Val Phe Ser Asp Asp Ile Ser 
        195                 200                 205             

Trp Cys Lys Asp Asn Leu Gly Ser Leu Gly His Phe Thr Tyr Val Asp 
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    210                 215                 220                 

Asn Thr Leu Ser Ala Ile Asp Asp Leu Met Leu Met Ser Phe Cys Glu 
225                 230                 235                 240 

His His Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     

Asn Asp His Gly Ile Thr Ile Ala Pro Lys Arg Trp Phe Ser Ser Val 
            260                 265                 270         

Glu Arg Asn Asn Lys Asp Leu Phe Pro Glu Lys Trp Leu Ile Leu 
        275                 280                 285         

<210>  169
<211>  286
<212>  PRT
<213>  Herbaspirillum frisingense

<400>  169

Met Ile Val Ser Arg Leu Ile Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ala Leu Arg Arg Gly Val Pro Phe Ala 
            20                  25                  30          

Ile Asp Ser Arg Ala Phe Ala Asp Tyr Lys Thr His Ala Phe Gly Met 
        35                  40                  45              

Gln Cys Phe Cys Ala Asp Gln Thr Glu Ala Pro Ser Arg Leu Leu Pro 
    50                  55                  60                  

Asn Pro Pro Ala Glu Gly Arg Leu Gln Arg Leu Leu Arg Arg Phe Leu 
65                  70                  75                  80  

Pro Asn Pro Leu Arg Val Tyr Thr Glu Lys Thr Phe Thr Phe Asp Glu 
                85                  90                  95      

Ala Val Leu Ser Leu Pro Asp Gly Ile Tyr Leu Asp Gly Tyr Trp Gln 
            100                 105                 110         

Ser Glu Lys Tyr Phe Ala Asp Phe Ala Asp Asp Ile Arg Lys Asp Phe 
        115                 120                 125             

Ala Val Lys Ala Ala Pro Ser Ala Pro Asn Gln Ala Trp Leu Glu Leu 
    130                 135                 140                 

Ile Gly Arg Thr His Ser Val Ser Leu His Ile Arg Arg Gly Asp Tyr 
145                 150                 155                 160 

Val Ser Asn Ala Ala Ala Ala Ala Val His Gly Thr Cys Asp Leu Gly 
                165                 170                 175     
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Tyr Tyr Glu Arg Ala Val Ala His Leu His Gln Val Thr Gly Gln Ala 
            180                 185                 190         

Pro Glu Leu Phe Val Phe Ser Asp Asp Leu Asp Trp Val Ala Thr Asn 
        195                 200                 205             

Leu Gln Leu Pro Tyr Thr Met His Leu Val Arg Asp Asn Asp Ala Ala 
    210                 215                 220                 

Thr Asn Phe Glu Asp Leu Arg Leu Met Thr Ala Cys Arg His His Ile 
225                 230                 235                 240 

Val Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asp Gly Arg 
                245                 250                 255     

Ser Glu Ser Ile Thr Ile Ala Pro Ala Arg Trp Phe Val Ala Asp Thr 
            260                 265                 270         

Pro Asp Ala Arg Asp Leu Val Pro Gln Arg Trp Val Arg Leu 
        275                 280                 285     

<210>  170
<211>  288
<212>  PRT
<213>  Rhizobium sp. CF080

<400>  170

Met Ile Ile Thr Arg Ile Leu Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ala Ile Ala Asn Glu Ala Glu Leu Lys 
            20                  25                  30          

Leu Asp Leu Ile Glu Met Gly Ala Tyr Lys Leu Arg Pro Phe Ala Leu 
        35                  40                  45              

Asp Gln Phe Asn Ile Lys Ala Ala Ile Ala Gln Pro Asp Glu Val Pro 
    50                  55                  60                  

Ala Lys Pro Lys Arg Gly Leu Leu Arg Lys Phe Thr Ser Ala Phe Lys 
65                  70                  75                  80  

Pro Asp Arg Ser Ser Cys Glu Arg Ile Val Glu Asn Gly Leu Thr Phe 
                85                  90                  95      

Asp Ser Arg Val Pro Ala Leu Arg Gly Ser Leu His Leu Ser Gly Tyr 
            100                 105                 110         

Trp Gln Ser Glu Gln Tyr Phe Ala Ser Ser Ala Asp Ala Ile Arg Ser 
        115                 120                 125             
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Asp Phe Ser Leu Lys Ser Pro Leu Gly Pro Ala Arg Gln Asp Val Leu 
    130                 135                 140                 

Ala Arg Ile Gly Ala Ala Thr Thr Pro Val Ser Ile His Val Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Val Thr Asn Pro Ser Ala Asn Ala Val His Gly Thr Cys 
                165                 170                 175     

Glu Pro Pro Trp Tyr His Glu Ala Met Arg Arg Met Leu Asp Arg Ala 
            180                 185                 190         

Gly Asp Ala Ser Phe Phe Val Phe Ser Asp Glu Pro Gln Trp Ala Arg 
        195                 200                 205             

Asp Asn Leu Gln Ser Ser Arg Pro Met Val Phe Ile Glu Pro Gln Asn 
    210                 215                 220                 

Asn Gly Arg Asp Gly Glu Asp Met His Leu Met Ala Ala Cys His Ala 
225                 230                 235                 240 

His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

Pro Arg Pro Asn Lys His Val Ile Ala Pro Arg Gln Trp Phe Arg Ala 
            260                 265                 270         

Pro Asp Lys Asp Asp Arg Asp Ile Val Pro Ala Thr Trp Glu Arg Leu 
        275                 280                 285             

<210>  171
<211>  328
<212>  PRT
<213>  Verrucomicrobium spinosum

<400>  171

Met Val Ile Ser His Ile Ser Glu Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Arg Leu Ser Tyr His Leu Gly Thr Thr Leu Lys 
            20                  25                  30          

Leu Asp Asp Tyr His Tyr Arg Leu His Pro Phe Arg Ser Phe Gln Leu 
        35                  40                  45              

Asp Arg Phe Leu Ile Thr Ser Pro Ile Ala Thr Asp Ala Glu Ile Ser 
    50                  55                  60                  

His Leu Cys Pro Leu Glu Gly Leu Ala Arg Ala Ile Arg Ala Arg Leu 
65                  70                  75                  80  
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Pro Gly Lys Leu Arg Gly Ala Thr Leu Arg Leu Leu Gly Asn Leu Gly 
                85                  90                  95      

Leu Gly Ser Pro Tyr Gln Pro Arg Leu His Ser Phe Lys Glu Glu Thr 
            100                 105                 110         

Pro Lys Gln Pro Leu Leu Ile Gly Lys Val Val Ser Glu Arg His Phe 
        115                 120                 125             

His Phe Asp Pro Asp Val Leu Glu Cys Pro Asp Asn Val Cys Leu Val 
    130                 135                 140                 

Gly Tyr Trp Gln Asp Glu Arg Tyr Phe Gly Glu Ile Arg Asp Ile Leu 
145                 150                 155                 160 

Leu Arg Glu Leu Thr Leu Lys Ser Pro Pro Ala Gly Ala Thr Lys Ala 
                165                 170                 175     

Val Leu Glu Arg Ile Gln Arg Ser Ser Ser Val Ser Leu His Val Arg 
            180                 185                 190         

Arg Gly Asp Lys Thr Lys Ser Ser Ser Tyr His Cys Thr Ser Leu Glu 
        195                 200                 205             

Tyr Cys Leu Ala Ala Met Ser Glu Met Arg Ala Arg Leu Gln Ala Pro 
    210                 215                 220                 

Thr Phe Phe Val Phe Ser Asp Asp Trp Asp Trp Val Arg Glu Gln Ile 
225                 230                 235                 240 

Pro Cys Ser Ser Ser Val Ile His Val Asp His Asn Arg Ala Glu Asp 
                245                 250                 255     

Val Ser Glu Asp Phe Arg Leu Met Lys Ser Cys Asp His His Ile Ile 
            260                 265                 270         

Ala Ser Ser Ser Leu Ser Trp Trp Ala Ala Trp Leu Gly Thr Asn Glu 
        275                 280                 285             

Asn Ser Phe Val Phe Ser Pro Pro Ala Asp Arg Trp Leu Asn Phe Ser 
    290                 295                 300                 

Asn His Phe Thr Ala Asp Val Leu Pro Pro His Trp Ile Gln Leu Asp 
305                 310                 315                 320 

Gly Ser Ser Leu Leu Pro Ala Gln 
                325             

<210>  172
<211>  300
<212>  PRT
<213>  Fibrella aestuarina
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<400>  172

Met Thr Ala Asn Arg Val Leu Val Asn Ser Pro Met Val Ile Ala Lys 
1               5                   10                  15      

Ile Thr Ser Gly Leu Gly Asn Gln Leu Phe Gln Tyr Ala Leu Gly Arg 
            20                  25                  30          

His Leu Ala Leu Gln Gly Asn Thr Ser Leu Trp Phe Asp Leu Arg Tyr 
        35                  40                  45              

Phe His Gln Glu Tyr Ala Thr Asp Thr Pro Arg Lys Phe Lys Leu Asp 
    50                  55                  60                  

Arg Phe Asn Val Arg Tyr Asn Leu Leu Asp Ser Ser Pro Trp Leu Tyr 
65                  70                  75                  80  

Ala Ser Lys Ala Thr Arg Leu Leu Pro Gly Arg Ser Leu Arg Pro Leu 
                85                  90                  95      

Ile Asp Thr Arg Phe Glu Ala Asp Phe His Phe Asp Pro Thr Val Ile 
            100                 105                 110         

Arg Pro Ala Ala Pro Leu Thr Ile Leu Trp Gly Phe Trp Gln Ser Glu 
        115                 120                 125             

Lys Tyr Phe Ala Gln Ser Thr Pro Gln Ile Arg Gln Glu Leu Thr Phe 
    130                 135                 140                 

Asn Arg Pro Leu Ser Asp Thr Phe Val Gly Tyr Gln Gln Gln Ile Glu 
145                 150                 155                 160 

Gln Ala Glu Val Pro Ile Ser Val His Val Arg Arg Gly Asp Tyr Val 
                165                 170                 175     

Thr His Pro Glu Phe Ser Gln Ser Phe Gly Phe Val Gly Leu Ala Tyr 
            180                 185                 190         

Tyr Gln Lys Ala Leu Ala His Leu Gln Asp Leu Phe Pro Asn Ala Thr 
        195                 200                 205             

Leu Phe Phe Phe Ser Asp Asp Pro Asp Trp Val Arg Ala Asn Ile Val 
    210                 215                 220                 

Thr Glu Gln Pro His Val Phe Val Gln Asn Ser Gly Pro Asp Ala Asp 
225                 230                 235                 240 

Val Asp Asp Leu Gln Leu Met Ser Leu Cys His His His Val Ile Ala 
                245                 250                 255     

Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asn Pro Arg Pro Asp 
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            260                 265                 270         

Lys Val Val Ile Gly Pro Gln Arg Trp Phe Ala Asn Lys Pro Trp Asp 
        275                 280                 285             

Thr Lys Asp Leu Leu Pro Ser Gly Trp Leu Arg Leu 
    290                 295                 300 

<210>  173
<211>  287
<212>  PRT
<213>  Rhodobacter sp. CACIA14H1

<400>  173

Met Ile His Met Arg Leu Val Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Cys Gly Arg Ala Val Ala Leu Arg His Gly Thr Glu Leu Val 
            20                  25                  30          

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

Leu Asp His Phe Ala Ile Arg Ala Arg Met Gly Ala Ser Ala Asp Leu 
    50                  55                  60                  

Pro Pro Pro Arg Ser Arg Val Leu Ala Tyr Gly Leu Trp Arg Ala Gly 
65                  70                  75                  80  

Phe Met Ala Pro Arg Phe Leu Arg Glu Arg Gly Leu Gly Val Asn Pro 
                85                  90                  95      

Ala Val Leu Ala Ala Gly Asp Gly Thr Tyr Leu His Gly Tyr Phe Gln 
            100                 105                 110         

Ser Glu Ala Tyr Phe Arg Asp Val Val Pro Gln Ile Arg Pro Glu Leu 
        115                 120                 125             

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

Ile Ala Gly Asp Asp Arg Ala Val Ser Leu His Val Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Val Ala Ser Ala Lys Gly Gln Gln Val His Gly Thr Cys Asp Ala 
                165                 170                 175     

Asp Tyr Tyr Ala Arg Ala Val Ala Ala Ile Arg Ala Arg Ala Gly Ile 
            180                 185                 190         

Asp Pro Arg Leu Tyr Val Phe Ser Asp Asp Pro His Trp Ala Arg Asp 
        195                 200                 205             
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Asn Leu Ala Leu Asp Ala Glu Thr Val Val Leu Asp His Asn Pro Pro 
    210                 215                 220                 

Gly Ala Ala Val Glu Asp Met Arg Leu Met Gly Val Cys Arg His His 
225                 230                 235                 240 

Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Arg Asn Pro 
                245                 250                 255     

Ser Ala Gly Lys Val Val Val Ala Pro Val Arg Trp Phe Ala Asp Pro 
            260                 265                 270         

Lys Leu His Asn Pro Asp Ile Cys Pro Pro Glu Trp Leu Arg Val 
        275                 280                 285         

<210>  174
<211>  316
<212>  PRT
<213>  Rhodopirellula baltica

<400>  174

Met Ala Thr Ser Ala His Leu His Leu Ser Asp Glu Lys Gln Thr Leu 
1               5                   10                  15      

Asp Ser Lys Ala Ser Asp Arg Asp Cys Ala Thr Thr Glu Ala Ser Ala 
            20                  25                  30          

Ser Asp Lys Thr Cys Thr Ile Ser Ile Ser Gly Gly Leu Gly Asn Gln 
        35                  40                  45              

Met Leu Gln Tyr Ala Ala Gly Arg Ala Leu Ser Ile His His Asp Cys 
    50                  55                  60                  

Ser Leu Gln Leu Asp Leu Lys Phe Tyr Ser Ser Lys Arg His Arg Ser 
65                  70                  75                  80  

Tyr Glu Leu Asp Ala Phe Pro Ile Gln Ala His Arg Ser Ile Lys Pro 
                85                  90                  95      

Ser Phe Phe Ser Gln Ile Leu Ser Lys Ile Gln Ser Glu Ser Lys His 
            100                 105                 110         

Val Pro Thr Tyr Gln Glu Gln Ser Lys Arg Phe Asp Pro Ala Phe Phe 
        115                 120                 125             

Asn Thr Glu Pro Pro Val Lys Ile Arg Gly Tyr Phe Phe Ser Glu Lys 
    130                 135                 140                 

Tyr Phe Ser Pro Tyr Ala Asp Gln Ile Arg Thr Glu Leu Thr Pro Pro 
145                 150                 155                 160 
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Ile Pro Pro Asp Gln Pro Ala Arg Asp Met Ala Ile Arg Leu Lys Glu 
                165                 170                 175     

Cys Val Ser Thr Ser Leu His Val Arg Arg Gly Asp Tyr Val Thr Asn 
            180                 185                 190         

Ala Asn Ala Arg Gln Arg Phe Trp Cys Cys Thr Ser Glu Tyr Phe Glu 
        195                 200                 205             

Ala Ala Ile Glu Arg Leu Pro Thr Asp Ser Thr Val Phe Val Phe Ser 
    210                 215                 220                 

Asp Asp Ile Glu Trp Ala Lys Gln Asn Ile Arg Ser Ser Arg Thr Thr 
225                 230                 235                 240 

Val Tyr Val Asn Asp Glu Leu Lys Lys Ala Gly Ser Pro Glu Thr Gly 
                245                 250                 255     

Leu Arg Asp Leu Trp Leu Met Thr His Ala Lys Ser His Ile Ile Ala 
            260                 265                 270         

Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Ala Asn Ser Glu Ala 
        275                 280                 285             

Asn Leu Thr Ile Ala Pro Lys Lys Trp Phe Asn Asp Pro Glu Ile Asp 
    290                 295                 300                 

Asp Ser Asp Ile Val Pro Ser Ser Trp His Arg Ile 
305                 310                 315     

<210>  175
<211>  286
<212>  PRT
<213>  Spirosoma spitsbergense

<400>  175

Met Val Val Val Glu Leu Met Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Gly Met Gln Leu Ala His Gln Arg Gln Asp Thr Leu Thr 
            20                  25                  30          

Val Ser Thr Phe Leu Leu Ser Asn Lys Leu Leu Ala Asn Leu Arg Asn 
        35                  40                  45              

Tyr Thr Tyr Arg Pro Phe Glu Leu Cys Ile Phe Gly Ile Asp Lys Pro 
    50                  55                  60                  

Lys Ala Ser Pro Phe Asn Leu Leu Arg Ala Leu Leu Pro Phe Asp Leu 
65                  70                  75                  80  
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Asn Thr Ser Leu Leu Arg Glu Thr Asp Asp Pro Glu Ala Val Ile Pro 
                85                  90                  95      

Ala Ala Ser Ala Arg Ile Val Cys Val Gly Tyr Trp Gln Ser Glu His 
            100                 105                 110         

Tyr Phe Glu Glu Val Thr Val His Val Arg Glu Lys Phe Ile Phe Arg 
        115                 120                 125             

Gln Pro Phe Asn Ser Phe Thr Ser Arg Leu Ala Asn Asn Leu Asn Gly 
    130                 135                 140                 

Ile Pro Asn Ser Val Phe Val His Ile Arg Arg Gly Asp Tyr Val Thr 
145                 150                 155                 160 

Asn Lys Gly Ala Asn Ala His His Gly Leu Cys Asp Arg Thr Tyr Tyr 
                165                 170                 175     

Glu Arg Ala Val Thr Phe Met Arg Glu His Leu Glu Asn Pro Leu Phe 
            180                 185                 190         

Phe Ile Phe Ser Asp Asp Leu Glu Trp Val Ser Gln Glu Leu Gly Pro 
        195                 200                 205             

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

Trp Gln Asp Met Tyr Leu Met Ser Leu Cys Arg His Ala Ile Val Ala 
225                 230                 235                 240 

Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Ser Pro His Ala Ser 
                245                 250                 255     

Lys Ile Val Val Ala Pro Lys Glu Trp Phe Gly Lys Pro Leu Leu Pro 
            260                 265                 270         

Val Lys Thr Asn Asp Leu Ile Pro Asn Ser Trp Ile Arg Ile 
        275                 280                 285     

<210>  176
<211>  295
<212>  PRT
<213>  Unknown

<220>
<223>  uncultured bacterium

<400>  176

Met Asn Ala Ile Ile Pro Arg Leu Thr Gly Gly Ile Gly Asn Gln Leu 
1               5                   10                  15      

Phe Ile Tyr Ala Ala Ala Arg Arg Met Ala Ile Ala Asn Ser Met Asn 
            20                  25                  30          
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Leu Val Ile Asp Asp Thr Ser Gly Phe Lys Tyr Asp Val Leu Tyr Lys 
        35                  40                  45              

Arg Phe Tyr Gln Leu Glu Lys Phe Asn Ile Thr Ser Arg Met Ala Thr 
    50                  55                  60                  

Pro Thr Glu Arg Leu Glu Pro Phe Ser Lys Ile Arg Arg Tyr Leu Lys 
65                  70                  75                  80  

Arg Lys Ile Asn Lys Thr Tyr Pro Phe Ala Gln Arg Ala Tyr Ile Thr 
                85                  90                  95      

Gln Glu Lys Ser Gly Phe Asp Pro Arg Leu Leu Val Phe Arg Pro Lys 
            100                 105                 110         

Gly Asn Val Tyr Leu Asp Gly Tyr Trp Gln Ser Glu Asn Tyr Phe Lys 
        115                 120                 125             

Asp Ile Glu Gly Ile Ile Arg Gln Asp Leu Ile Ile Lys Ser Pro Ser 
    130                 135                 140                 

Asp Ser Leu Asn Ile Ala Thr Ala Glu Arg Ile Lys Asn Thr Leu Ala 
145                 150                 155                 160 

Ile Ala Val His Val Arg Phe Phe Asp Met Val Asp Ile Ser Asp Ser 
                165                 170                 175     

Ser Asn Cys Gln Ser Asn Tyr Tyr His Thr Ala Ile Ala Lys Met Glu 
            180                 185                 190         

Glu Lys Ile Pro Asn Ala His Tyr Phe Ile Phe Ser Asp Lys Pro Val 
        195                 200                 205             

Leu Ala Arg Leu Ala Met Pro Leu Pro Asp Asp Arg Ile Thr Ile Ile 
    210                 215                 220                 

Asp His Asn Ile Gly Asp Met Asn Ala Tyr Ala Asp Leu Trp Leu Met 
225                 230                 235                 240 

Ser Leu Cys Lys His Phe Val Ile Ala Asn Ser Thr Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Ser Asp Asn Lys Glu Lys Ile Val Ile Ala Pro Asp 
            260                 265                 270         

Ile Lys Ile Thr Ser Gly Val Thr Gln Trp Gly Phe Asp Gly Leu Ile 
        275                 280                 285             

Pro Asp Glu Trp Ile Lys Leu 
    290                 295 
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<210>  177
<211>  289
<212>  PRT
<213>  Prevotella micans

<400>  177

Met Asp Val Ile Val Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Glu Lys Arg Leu Arg Asn Arg Gln Thr Thr Tyr 
            20                  25                  30          

Phe Val Leu Asn Pro Arg Ser Thr Tyr Glu Leu Glu Arg Leu Phe Gly 
        35                  40                  45              

Ile Pro Tyr Arg Ser Asn Leu Met Cys Arg Met Ile Tyr Lys Leu Leu 
    50                  55                  60                  

Asp Lys Ala Tyr Phe Ser Asn His Ile Arg Leu Lys Lys Ile Leu Arg 
65                  70                  75                  80  

Thr Ala Leu Asn Ala Val Gly Ile Arg Leu Ile Val Glu Pro Ile Thr 
                85                  90                  95      

Arg Asn Tyr Ser Leu Ser Asn Phe Thr His His Pro Gly Leu Thr Phe 
            100                 105                 110         

Tyr Arg Gly Gly Trp His Ser Glu Leu Asn Phe Thr Ser Val Val Thr 
        115                 120                 125             

Glu Leu Arg Arg Lys Phe Ile Phe Pro Pro Ser Asp Asp Glu Glu Phe 
    130                 135                 140                 

Lys Arg Ile Ser Ala Leu Ile Ile Arg Thr Gln Ser Ile Ser Leu His 
145                 150                 155                 160 

Ile Arg Arg Gly Asp Tyr Leu Asp Tyr Ser Glu Tyr Gln Gly Val Cys 
                165                 170                 175     

Thr Glu Glu Tyr Tyr Glu Arg Ala Ile Glu Tyr Ile Arg Ser His Val 
            180                 185                 190         

Glu Asn Pro Val Phe Phe Val Phe Ser Asp Asp Lys Glu Tyr Ala Ile 
        195                 200                 205             

Asn Lys Phe Ser Gly Asp Asp Ser Phe Arg Ile Val Asp Phe Asn Thr 
    210                 215                 220                 

Gly Glu Asn Ser Trp Arg Asp Met Gln Leu Met Ser Leu Cys Arg His 
225                 230                 235                 240 
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His Ile Leu Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asp 
                245                 250                 255     

Ser Ala Pro Glu Lys Ile Val Leu His Pro Ile Tyr His Met Arg Asp 
            260                 265                 270         

Val Pro Thr Arg Asp Phe Tyr Pro His Asn Trp Ile Gly Ile Ser Gly 
        275                 280                 285             

Glu 
    

<210>  178
<211>  293
<212>  PRT
<213>  Thermosynechococcus sp. NK55

<400>  178

Met Ile Ile Val Arg Leu Tyr Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Leu Ala Leu Ser Leu Arg His Ala Val Pro Leu Arg 
            20                  25                  30          

Phe Asp Leu Asp Trp Phe Asp Gly Val Arg Leu His Gln Gly Leu Glu 
        35                  40                  45              

Leu His Arg Val Phe Asp Leu Asp Leu Pro Arg Ala Ala Pro Ser Glu 
    50                  55                  60                  

Met Arg Gln Val Leu Gly Ser Phe Ser His Pro Leu Val Arg Arg Leu 
65                  70                  75                  80  

Leu Val Arg Arg Arg Leu Arg Trp Leu Leu Pro Gln Gly Tyr Ala Leu 
                85                  90                  95      

Glu Pro His Phe His Tyr Trp Pro Gly Phe Glu Ala Leu Gly Pro Lys 
            100                 105                 110         

Ala Tyr Leu Asp Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Ser Glu Tyr 
        115                 120                 125             

Gln Asp Ala Val Arg Ala Ala Phe Arg Phe Ala Gln Pro Leu Asp Glu 
    130                 135                 140                 

Arg Asn Arg Gln Ile Val Glu Glu Met Ala Ala Cys Glu Ser Val Ser 
145                 150                 155                 160 

Leu His Val Arg Arg Gly Asp Phe Val Gln Asp Pro Val Val Arg Arg 
                165                 170                 175     
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Val His Gly Val Asp Leu Ser Ala Tyr Tyr Pro Arg Ala Val Ala Leu 
            180                 185                 190         

Leu Met Glu Arg Met Arg Glu Pro Arg Phe Tyr Val Phe Ser Asp Asp 
        195                 200                 205             

Pro Asp Trp Val Arg Ala Asn Leu Lys Leu Pro Ala Pro Met Ile Val 
    210                 215                 220                 

Ile Asp His Asn Arg Gly Glu His Ser Phe Arg Asp Met Gln Leu Met 
225                 230                 235                 240 

Ser Ala Cys Arg His His Ile Leu Ala Asn Ser Ser Phe Ser Trp Trp 
                245                 250                 255     

Gly Ala Trp Leu Asn Ser Gln Pro His Lys Leu Val Ile Ala Pro Lys 
            260                 265                 270         

Arg Trp Phe Asn Val Asp Asp Phe Asp Thr Arg Asp Leu Tyr Cys Ser 
        275                 280                 285             

Gly Trp Thr Val Leu 
    290             

<210>  179
<211>  309
<212>  PRT
<213>  Coleofasciculus chthonoplastes

<400>  179

Met Leu Ser Leu Asn Lys Asn Phe Leu Phe Val His Ile Pro Lys Ser 
1               5                   10                  15      

Cys Ile Leu Lys Glu Val Tyr Ile Tyr Met Ile Ser Phe Pro Asn Leu 
            20                  25                  30          

Gly Lys Gly Val Arg Leu Gly Asn Gln Met Phe Gln Tyr Ala Phe Leu 
        35                  40                  45              

Arg Ser Thr Ala Arg Arg Leu Gly Val Lys Phe Tyr Cys Pro Ala Trp 
    50                  55                  60                  

Ser Gly Asp Ser Leu Phe Thr Leu Asn Asp Gln Glu Glu Arg Val Ser 
65                  70                  75                  80  

Gln Pro Glu Gly Ile Thr Lys Gln Tyr Arg Gln Gly Leu Asn Pro Gly 
                85                  90                  95      

Phe Ser Glu Asn Ala Leu Ser Ile Gln Asp Gly Thr Glu Ile Ser Gly 
            100                 105                 110         

Tyr Phe Gln Ser Asp Lys Tyr Tyr Asp Asn Pro Asp Leu Val Arg Gln 
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        115                 120                 125             

Trp Phe Ser Leu Lys Glu Glu Lys Ile Ala Ser Ile Arg Asp Arg Phe 
    130                 135                 140                 

Ser Arg Leu Asn Phe Ala Asn Ser Val Gly Met His Leu Arg Phe Gly 
145                 150                 155                 160 

Asp Val Val Gly Gln Leu Lys Arg Pro Pro Met Arg Arg Ser Tyr Tyr 
                165                 170                 175     

Lys Lys Ala Leu Ser Tyr Ile Pro Asn Gln Glu Leu Ile Leu Val Phe 
            180                 185                 190         

Ser Asp Glu Pro Glu Arg Thr Lys Lys Met Leu Asp Gly Leu Ser Gly 
        195                 200                 205             

Asn Phe Leu Phe Leu Ser Gly His Lys Asn Tyr Glu Asp Leu Tyr Leu 
    210                 215                 220                 

Met Thr Lys Cys Gln His Phe Ile Cys Ser Tyr Ser Thr Phe Ser Trp 
225                 230                 235                 240 

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

Lys Glu Gly Gln Tyr Arg Pro Gly Tyr Gly Arg Lys Ala Glu Gly Val 
            260                 265                 270         

Ser Cys Glu Ser Trp Ile Glu Val Gln Ser Leu Arg Gly Phe Leu Asp 
        275                 280                 285             

Asp Tyr Arg Leu Val Ser Arg Leu Glu Lys Arg Leu Pro Lys Ser Leu 
    290                 295                 300                 

Met Asn Phe Phe Tyr 
305                 

<210>  180
<211>  281
<212>  PRT
<213>  Bacteroides gallinarum

<400>  180

Met Arg Leu Ile Lys Met Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Arg Met Lys Lys Arg His Thr Asn Thr Arg Ile 
            20                  25                  30          

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

Page 226



37847-517 sequence listing_st25

His His Val Phe Asn Leu Pro Lys Thr Glu Phe Cys Ile Asn Gln Pro 
    50                  55                  60                  

Leu Lys Lys Val Ile Glu Phe Leu Phe Phe Lys Lys Ile Tyr Glu Arg 
65                  70                  75                  80  

Lys Gln Asp Ser Ser Asn Leu Leu Pro Phe Asp Lys Lys Tyr Phe Trp 
                85                  90                  95      

Pro Leu Leu Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Ala 
            100                 105                 110         

Asp Met Glu Asn Asp Ile Arg Lys Ala Phe Thr Phe Asn Ser Gly Leu 
        115                 120                 125             

Phe Asn Glu Lys Thr Gln Thr Met Leu Lys Gln Ile Glu His Asn Glu 
    130                 135                 140                 

His Ala Val Ser Leu His Val Arg Arg Gly Asp Tyr Leu Glu Pro Lys 
145                 150                 155                 160 

His Trp Lys Thr Thr Gly Ser Val Cys Gln Leu Pro Tyr Tyr Ile Asn 
                165                 170                 175     

Ala Ile Ala Glu Met Asn Arg Arg Ile Glu Gln Pro Phe Tyr Tyr Val 
            180                 185                 190         

Phe Ser Asp Asp Ile Ala Trp Val Lys Glu Asn Leu Pro Leu Pro Gln 
        195                 200                 205             

Ala Val Phe Ile Asp Trp Asn Lys Gly Val Glu Ser Trp Gln Asp Met 
    210                 215                 220                 

Met Leu Met Ser His Cys Arg His His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Lys Glu Asn Lys Thr Val Ile 
                245                 250                 255     

Met Pro Glu Arg Trp Phe Gln His Cys Glu Thr Pro Asn Ile Tyr Pro 
            260                 265                 270         

Ala Gly Trp Ile Lys Val Pro Ile Asn 
        275                 280     

<210>  181
<211>  268
<212>  PRT
<213>  Firmicutes bacterium CAG:882

<400>  181
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Met Asn Asn Val Glu Ile Met Gly Gly Leu Gly Lys Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ser Arg Tyr Leu Gln Lys Leu Gly Val Lys Asn Val Val 
            20                  25                  30          

Leu Arg Lys Asp Phe Phe Thr Ile Gln Phe Pro Glu Asn Asn Gly Ile 
        35                  40                  45              

Thr Lys Arg Glu Phe Val Leu Asp Lys Tyr Asn Thr Arg Tyr Val Ala 
    50                  55                  60                  

Ala Ala Gly Glu Lys Thr Tyr Arg Asp Tyr Cys Asp Glu Asn Asp Tyr 
65                  70                  75                  80  

Arg Asp Asp Tyr Ala Ile Gly Ser Asp Glu Val Leu Tyr Glu Gly Tyr 
                85                  90                  95      

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

Glu Leu Lys Leu Lys Pro Glu Phe Ile Asp Asn Ser Met Ala Ala Val 
        115                 120                 125             

Glu Lys Asp Met Ser Ser Cys Asn Ser Val Ala Leu His Ile Arg Arg 
    130                 135                 140                 

Ser Asp Tyr Leu Thr Gln Val Asn Ala Gln Ile Phe Glu Gln Leu Thr 
145                 150                 155                 160 

Gln Asp Tyr Tyr Ala Ser Ala Val Ser Ile Ile Glu Gln Tyr Thr His 
                165                 170                 175     

Glu Lys Pro Val Leu Tyr Ile Phe Ser Asp Asp Pro Glu Tyr Ala Ala 
            180                 185                 190         

Glu Asn Met Lys Asp Phe Met Gly Cys Arg Thr Val Ile Met Pro Pro 
        195                 200                 205             

Cys Glu Pro Tyr Gln Asp Met Tyr Leu Met Thr Arg Ala Lys His Asn 
    210                 215                 220                 

Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Thr Leu Asn Ala 
225                 230                 235                 240 

Asn Pro Asp Asn Ile Thr Val Ala Pro Ser Arg Trp Met Lys Gly Arg 
                245                 250                 255     

Thr Val Asn Leu Tyr His Lys Asp Trp Ile Thr Leu 
            260                 265             
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<210>  182
<211>  301
<212>  PRT
<213>  Bacteroides xylanisolvens

<400>  182

Met Ile Ala Val Asn Val Asn Ala Gly Leu Ala Asn Gln Met Phe His 
1               5                   10                  15      

Tyr Ala Phe Gly Arg Gly Leu Met Ala Lys Gly Leu Asp Val Cys Phe 
            20                  25                  30          

Asp Gln Ser Asn Phe Lys Pro Arg Ser Gln Trp Ala Phe Glu Leu Val 
        35                  40                  45              

Arg Leu Gln Asp Ala Phe Pro Ser Ile Asp Ile Lys Val Met Pro Glu 
    50                  55                  60                  

Gly His Phe Lys Trp Val Phe Pro Ser Leu Pro Arg Asn Gly Leu Glu 
65                  70                  75                  80  

Arg Arg Phe Gln Glu Phe Met Lys Lys Trp His Asn Phe Ile Gly Asp 
                85                  90                  95      

Glu Val Tyr Ile Asp Glu Pro Met Tyr Gly Tyr Val Pro Asp Met Glu 
            100                 105                 110         

Lys Cys Ala Thr Arg Asn Cys Ile Tyr Lys Gly Phe Trp Gln Ser Glu 
        115                 120                 125             

Lys Tyr Phe Arg His Cys Glu Asp Asp Ile Arg Lys Gln Phe Thr Phe 
    130                 135                 140                 

Leu Pro Phe Asp Glu Leu Lys Asn Ile Glu Val Ala Ala Lys Met Ser 
145                 150                 155                 160 

Gln Glu Asn Ser Val Ala Ile His Leu Arg Lys Gly Asp Asp Tyr Met 
                165                 170                 175     

Gln Ser Glu Leu Met Gly Lys Gly Leu Cys Thr Val Asp Tyr Tyr Met 
            180                 185                 190         

Lys Ala Ile Asp Tyr Met Arg Lys His Ile Asn Asn Pro His Phe Tyr 
        195                 200                 205             

Val Phe Thr Asp Asn Pro Cys Trp Val Lys Asp Asn Leu Pro Glu Phe 
    210                 215                 220                 

Glu Tyr Ile Leu Val Asp Trp Asn Glu Val Ser Gly Lys Arg Asn Phe 
225                 230                 235                 240 
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Arg Asp Met Gln Leu Met Ser Cys Ala Lys His Asn Ile Ile Gly Asn 
                245                 250                 255     

Ser Thr Tyr Ser Trp Trp Ala Ala Trp Leu Asn Ala Asn Gln Asp Lys 
            260                 265                 270         

Ile Val Val Gly Pro Lys Arg Phe Phe Asn Pro Ile Asn Ser Phe Phe 
        275                 280                 285             

Ser Thr Cys Asp Ile Met Cys Glu Asp Trp Ile Ser Leu 
    290                 295                 300     

<210>  183
<211>  281
<212>  PRT
<213>  Geobacter sp. M18

<400>  183

Met Ile Gly Met Val Ile Phe Arg Ala Tyr Asn Gly Leu Gly Asn Gln 
1               5                   10                  15      

Met Phe Gln Tyr Ala Leu Gly Arg His Leu Ala Leu Leu Asn Glu Ala 
            20                  25                  30          

Glu Leu Lys Ile Asp Thr Thr Ala Phe Ala Asp Asp Pro Leu Arg Glu 
        35                  40                  45              

Tyr Glu Leu His Arg Leu Lys Val Gln Gly Ser Ile Ala Thr Pro Asp 
    50                  55                  60                  

Glu Ile Ala Phe Phe Arg Glu Met Glu Asn Thr His Pro Gln Ala Tyr 
65                  70                  75                  80  

Leu Arg Leu Thr Gln Lys Ser Arg Leu Phe Asp Pro Ala Ile Leu Ser 
                85                  90                  95      

Ala Arg Gly Asn Ile Tyr Leu His Gly Phe Trp Gln Thr Glu Lys Tyr 
            100                 105                 110         

Phe Ala Asp Ile Arg Glu Ile Leu Leu Asp Glu Phe Glu Pro Ile Val 
        115                 120                 125             

Pro Ala Gly Glu Asp Ser Ile Lys Val Leu Ser His Met Lys Ala Thr 
    130                 135                 140                 

Asn Ala Val Ala Leu His Val Arg Arg Ser Asp Tyr Val Ser Asn Pro 
145                 150                 155                 160 

Met Thr Leu Arg His His Gly Val Leu Pro Leu Asp Tyr Tyr Arg Glu 
                165                 170                 175     

Ala Val Arg Arg Ile Ala Gly Met Val Pro Asp Pro Val Phe Phe Ile 
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            180                 185                 190         

Phe Ser Asp Asp Pro Gln Trp Ala Lys Asp Asn Ile Arg Leu Glu Tyr 
        195                 200                 205             

Pro Ala Phe Cys Val Asp Ala His Asp Ala Ser Asn Gly His Glu Asp 
    210                 215                 220                 

Leu Arg Leu Met Arg Asn Cys Lys His Phe Ile Ile Ala Asn Ser Ser 
225                 230                 235                 240 

Phe Ser Trp Trp Gly Ala Trp Leu Ser Gln Asn Thr Gly Lys Lys Val 
                245                 250                 255     

Val Ala Pro Leu Lys Trp Phe Ala Lys Pro Glu Ile Asp Thr Arg Asp 
            260                 265                 270         

Ile Val Pro Leu Gln Trp Ile Arg Ile 
        275                 280     

<210>  184
<211>  281
<212>  PRT
<213>  Ruegeria pomeroyi DSS-3

<400>  184

Met Ile Thr Thr Arg Leu His Gly Arg Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Ala Arg Gly Leu Ala Ala Arg Leu Gly Thr Gln Val Ala 
            20                  25                  30          

Leu Asp Thr Arg Leu Ala Glu Ser Arg Gly Glu Gly Val Leu Thr Arg 
        35                  40                  45              

Val Phe Asp Leu Asp Leu Ala Gln Pro Asp Gln Leu Pro Pro Leu Lys 
    50                  55                  60                  

Gly Asp Gly Leu Leu Arg His Gly Ala Trp Arg Leu Leu Gly Leu Ala 
65                  70                  75                  80  

Pro Arg Phe Arg Arg Glu His Gly Leu Gly Tyr Asn Ala Ala Ile Glu 
                85                  90                  95      

Thr Trp Asp Asp Gly Thr Tyr Leu His Gly Tyr Trp Gln Ser Glu Arg 
            100                 105                 110         

Tyr Phe Ala His Ile Ala Ala Arg Ile Arg Ala Asp Phe Ala Phe Pro 
        115                 120                 125             

Ala Phe Ser Asn Ser Gln Asn Ala Glu Met Ala Ala Arg Ile Gly Asp 
    130                 135                 140                 
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Thr Asp Ala Ile Ser Leu His Val Arg Arg Gly Asp Tyr Val Ala Leu 
145                 150                 155                 160 

Ala Ala His Thr Leu Cys Asp Gln Arg Tyr Tyr Ala Ala Ala Leu Thr 
                165                 170                 175     

Arg Leu Leu Glu Gly Val Ala Gly Asp Pro Val Val Tyr Leu Phe Ser 
            180                 185                 190         

Asp Asp Pro Ala Trp Ala Arg Asp Asn Leu Ala Leu Pro Val Gln Lys 
        195                 200                 205             

Val Val Val Asp Phe Asn Gly Pro Glu Thr Asp Phe Glu Asp Met Arg 
    210                 215                 220                 

Leu Met Ser Leu Cys Arg His Asn Ile Ile Gly Asn Ser Ser Phe Ser 
225                 230                 235                 240 

Trp Trp Ala Ala Trp Leu Asn Ala His Pro Gly Lys Arg Ile Ala Ala 
                245                 250                 255     

Pro Ala Ser Trp Phe Gly Asp Ala Lys Leu His Asn Pro Asp Leu Leu 
            260                 265                 270         

Pro Pro Asp Trp Leu Lys Ile Glu Val 
        275                 280     

<210>  185
<211>  299
<212>  PRT
<213>  Lachnospiraceae bacterium 28-4

<400>  185

Met Ile Ile Ile Gln Leu Ala Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Met Tyr Gln Lys Leu Leu Ser Leu Gly Lys Lys Val Lys Leu 
            20                  25                  30          

Asp Ile Ser Trp Phe Glu Glu Lys Asn Arg Gln Lys Asn Val Tyr Ala 
        35                  40                  45              

Arg Arg Glu Leu Glu Leu Asn Tyr Phe Lys Lys Ala Glu Tyr Glu Ala 
    50                  55                  60                  

Cys Thr Glu Glu Glu Arg Lys Ala Leu Val Gly Glu Gly Gly Phe Ala 
65                  70                  75                  80  

Gly Lys Ile Lys Gly Lys Leu Phe Pro Gly Thr Arg Lys Ile Phe Arg 
                85                  90                  95      
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Glu Thr Glu Met Tyr His Pro Glu Ile Phe Asp Phe Glu Asp Arg Tyr 
            100                 105                 110         

Leu Tyr Gly Tyr Phe Ala Cys Glu Lys Tyr Tyr Ala Asp Ile Met Glu 
        115                 120                 125             

Ile Leu Gln Glu Gln Phe Val Phe Pro Pro Ser Gly Asn Pro Glu Asn 
    130                 135                 140                 

Gln Lys Met Ala Glu Arg Ile Ala Asp Gly Glu Ser Val Ser Leu His 
145                 150                 155                 160 

Ile Arg Arg Gly Asp Tyr Leu Asp Ala Glu Asn Met Ala Met Phe Gly 
                165                 170                 175     

Asn Ile Cys Thr Glu Glu Tyr Tyr Ala Gly Ala Ile Arg Glu Met Lys 
            180                 185                 190         

Lys Ile Tyr Pro Ser Ala His Phe Phe Val Phe Ser Asp Asp Ile Pro 
        195                 200                 205             

Tyr Ala Lys Glu Thr Tyr Ser Gly Glu Glu Phe Thr Val Val Asp Ile 
    210                 215                 220                 

Asn Arg Gly Lys Asp Ser Phe Phe Asp Ile Trp Leu Met Ser Gly Cys 
225                 230                 235                 240 

Arg His Asn Ile Cys Ala Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg 
                245                 250                 255     

Leu Asn Arg Asn Lys Gly Lys Val Val Met Arg Pro Phe Ile His Lys 
            260                 265                 270         

Asn Ser Gln Lys Phe Glu Pro Glu Leu Met His Glu Leu Trp Lys Gly 
        275                 280                 285             

Trp Val Phe Ile Asp Asn Arg Gly Asn Ile Cys 
    290                 295                 

<210>  186
<211>  273
<212>  PRT
<213>  Prevotella sp. CAG:1092

<400>  186

Met Arg Ile Leu Val Phe Thr Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Phe Tyr Lys His Leu Lys Ser Cys Phe Pro Lys Glu Ser Phe 
            20                  25                  30          
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Tyr Gly His Tyr Gly Val Lys Leu Lys Glu His Tyr Gly Leu Glu Ile 
        35                  40                  45              

Asn Lys Trp Phe Asp Val Thr Leu Pro Pro Ala Lys Trp Trp Thr Leu 
    50                  55                  60                  

Pro Val Val Gly Leu Phe Tyr Leu Tyr Lys Lys Leu Val Pro Asn Ser 
65                  70                  75                  80  

Lys Trp Leu Asp Leu Phe Gln Arg Glu Trp Lys His Lys Asp Ala Lys 
                85                  90                  95      

Val Phe Phe Pro Phe Lys Phe Thr Lys Gln Tyr Phe Pro Lys Glu Asn 
            100                 105                 110         

Gly Trp Leu Lys Trp Lys Val Asp Glu Ala Ser Leu Cys Glu Lys Asn 
        115                 120                 125             

Lys Lys Leu Leu Gln Val Ile His Asp Glu Glu Thr Cys Phe Val His 
    130                 135                 140                 

Val Arg Arg Gly Asp Tyr Leu Ala Ser Asn Phe Lys Ser Ile Phe Glu 
145                 150                 155                 160 

Gly Cys Cys Thr Leu Asp Tyr Tyr Lys Arg Ala Leu Glu Tyr Met Asn 
                165                 170                 175     

Lys Asn Asn Pro Lys Val Arg Phe Ile Cys Phe Ser Asp Asp Leu Glu 
            180                 185                 190         

Trp Met Arg Lys Asn Leu Pro Met Asp Asp Ser Ala Ile Tyr Val Asp 
        195                 200                 205             

Trp Asn Thr Gly Thr Asp Ser Pro Leu Asp Met Tyr Met Met Ser Gln 
    210                 215                 220                 

Cys Asp Asn Gly Ile Ile Ala Asn Ser Ser Phe Ser Tyr Trp Gly Ala 
225                 230                 235                 240 

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

Asn Met Glu Gly Gly Asn Pro Asn Ile Phe Met Asp Glu Trp Leu Gly 
            260                 265                 270         

Met 
    

<210>  187
<211>  289
<212>  PRT
<213>  Spirosoma luteum
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<400>  187

Met Val Ile Ser Val Leu Ser Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Gly Leu Lys Leu Ala Ala Gln Leu Gln Thr Glu Leu Arg 
            20                  25                  30          

Leu Glu Arg His Leu Leu Glu Ser Lys Ala Ile Ala Arg Leu Arg Gln 
        35                  40                  45              

Tyr Thr Pro Arg Thr Tyr Glu Leu Asp Thr Phe Gly Val Glu Ala Pro 
    50                  55                  60                  

Ala Ala Ser Leu Met Asp Thr Val Ser Cys Leu Ser Arg Val Ala Leu 
65                  70                  75                  80  

Ser Asp Lys Thr Ala Leu Leu Leu Arg Glu Ser Thr Leu Thr Pro Asn 
                85                  90                  95      

Ala Ile Asn Asn Leu Asn Asn Arg Val Arg Asp Val Val Cys Leu Gly 
            100                 105                 110         

Tyr Trp Gln Ser Glu Glu Tyr Phe Arg Pro Ala Thr Glu Gln Leu Arg 
        115                 120                 125             

Lys His Leu Val Phe Arg Lys Asn Pro Ala Gln Ser Arg Ser Met Ala 
    130                 135                 140                 

Asp Thr Ile Leu Ser Cys Gln Asn Ala Ala Phe Val His Ile Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Val Thr Asn Thr His Ala Asn Gln His His Gly Leu Cys 
                165                 170                 175     

Asp Val Ser Tyr Tyr Arg Arg Ala Cys Glu Tyr Val Lys Glu Cys Ile 
            180                 185                 190         

Pro Asp Val Gln Phe Phe Val Phe Ser Asp Asp Pro Asp Trp Ala Lys 
        195                 200                 205             

Arg Glu Leu Gly Ile His Leu Gln Pro Ala Arg Phe Ile Asp His Asn 
    210                 215                 220                 

Arg Gly Ala Asp Ser Trp Gln Asp Met Tyr Leu Met Ser Leu Cys Arg 
225                 230                 235                 240 

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

Asn Pro Val Ala Glu Arg Leu Val Val Ala Pro Gly Gln Trp Phe Val 
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            260                 265                 270         

Asn Gln Pro Val Leu Ser Gln Gln Ile Ile Pro Pro His Trp His Cys 
        275                 280                 285             

Leu 
    

<210>  188
<211>  296
<212>  PRT
<213>  Marinomonas posidonica

<400>  188

Met Ile Ile Val Asp Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Cys Ala Arg Ser Leu Ser Ile Glu Leu Asn Leu Pro Leu Lys 
            20                  25                  30          

Val Val Tyr Gly Ser Leu Ala Ser Gln Thr Val His Asn Gly Tyr Glu 
        35                  40                  45              

Leu Asn Arg Val Phe Gly Leu Asp Leu Glu Phe Ala Thr Glu Asn Asp 
    50                  55                  60                  

Met Gln Lys Asn Leu Gly Phe Phe Leu Ser Lys Pro Ile Leu Arg Lys 
65                  70                  75                  80  

Ile Phe Ser Lys Lys Pro Leu Asn Asn Leu Lys Phe Gln Asn Phe Phe 
                85                  90                  95      

Pro Glu Asn Ser Phe Asn Tyr Asn Ser Ser Leu Phe Ser Tyr Ile Lys 
            100                 105                 110         

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

Asn His Lys Ser Gln Ile Leu Lys Asp Phe Cys Phe Val Asn Met Asp 
    130                 135                 140                 

Asp Glu Thr Asn Ile Ser Ile Ala Asn Asp Ile Gln Ser Gly His Ser 
145                 150                 155                 160 

Ile Ser Ile His Val Arg Arg Gly Asp Tyr Leu Thr Asn Leu Lys Ala 
                165                 170                 175     

Lys Ala Ile His Gly His Cys Ser Leu Asp Tyr Tyr Leu Lys Ala Ile 
            180                 185                 190         

Glu Phe Leu Gln Glu Lys Ile Gly Glu Ser Arg Leu Phe Ile Phe Ser 
        195                 200                 205             
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Asp Asp Pro Glu Trp Val Ser Glu Asn Ile Ala Thr Arg Phe Ser Asp 
    210                 215                 220                 

Val Ser Val Ile Gln His Asn Arg Gly Val Lys Ser Phe Asn Asp Met 
225                 230                 235                 240 

Arg Leu Met Ser Met Cys Asp His His Ile Ile Ala Asn Ser Ser Phe 
                245                 250                 255     

Ser Trp Trp Gly Ala Trp Leu Asn Pro Ser Gln Asn Lys Lys Ile Ile 
            260                 265                 270         

Ala Pro Lys Asn Trp Phe Val Thr Asp Lys Met Asn Thr Ile Asp Leu 
        275                 280                 285             

Ile Pro Ser Ser Trp Ile Leu Lys 
    290                 295     

<210>  189
<211>  263
<212>  PRT
<213>  Bacteroides vulgatus

<400>  189

Met Lys Ile Val Val Phe Lys Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Lys Tyr Leu Ser Arg Lys Asp Glu Thr Phe Tyr Phe 
            20                  25                  30          

Tyr Asn Asp Ala Trp Tyr Asn Val Ser His Asn Gly Phe Glu Leu Asp 
        35                  40                  45              

Lys Tyr Phe Lys Thr Asp Asp Leu Lys Lys Cys Ser Arg Phe Trp Ile 
    50                  55                  60                  

Ile Leu Phe Lys Thr Ile Leu Ser Lys Leu Tyr His Trp Lys Ile Tyr 
65                  70                  75                  80  

Val Val Gly Ser Val Glu Tyr Gln Tyr Pro Asn His Leu Phe Gln Ala 
                85                  90                  95      

Gly Tyr Phe Leu Asp Lys Lys Tyr Tyr Asp Glu Asn Thr Ile Asp Phe 
            100                 105                 110         

Lys His Leu Leu Leu Ser Glu Lys Asn Gln Ser Leu Leu Lys Asp Ile 
        115                 120                 125             

Gln Asn Ser Asn Ser Val Gly Val His Ile Arg Arg Gly Asp Tyr Met 
    130                 135                 140                 
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Thr Lys Gln Asn Leu Val Ile Phe Gly Asn Ile Cys Thr Gln Lys Tyr 
145                 150                 155                 160 

Tyr His Asp Ala Ile Arg Ile Ile Thr Glu Lys Val Asn Asp Ala Val 
                165                 170                 175     

Phe Tyr Val Phe Ser Asp Asp Ile Ser Trp Val Gln Thr His Leu Asp 
            180                 185                 190         

Ile Pro Asn Ala Val Tyr Val Asn Trp Asn Thr Gly Glu Ser Ser Ile 
        195                 200                 205             

Tyr Asp Met Tyr Leu Met Ser Ser Cys Lys Tyr Asn Ile Ile Ala Asn 
    210                 215                 220                 

Ser Thr Phe Ser Tyr Trp Ala Ala Arg Leu Asn Lys Lys Thr Asn Met 
225                 230                 235                 240 

Val Ile Tyr Pro Ser Lys Trp Tyr Asn Thr Phe Thr Pro Asp Ile Phe 
                245                 250                 255     

Pro Glu Ser Trp Cys Gly Ile 
            260             

<210>  190
<211>  285
<212>  PRT
<213>  Candidatus Pelagibacter ubique

<400>  190

Met Thr Ile Arg Ile Lys Leu Thr Gly Gly Leu Gly Asn Gln Met Phe 
1               5                   10                  15      

Gln Phe Ala Thr Gly Phe Ala Ile Ala Lys Lys Lys Asn Val Arg Leu 
            20                  25                  30          

Ser Leu Asp Leu Lys Tyr Ile Asn Lys Arg Lys Leu Phe Asn Gly Phe 
        35                  40                  45              

Glu Leu Gln Lys Ile Phe Asn Ile Tyr Ser Lys Val Ser Phe Leu Asn 
    50                  55                  60                  

Lys Thr Leu Ser Phe Lys Ser Ile Asn Phe Thr Glu Ile Leu Asn Arg 
65                  70                  75                  80  

Ile Asp Thr Thr Phe Tyr Asn Phe Lys Glu Pro His Phe His Tyr Thr 
                85                  90                  95      

Ser Asn Ile Leu Asn Leu Pro Lys His Ser Phe Leu Asp Gly Tyr Trp 
            100                 105                 110         
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Gln Ser Glu Leu Tyr Phe Asn Glu Phe Ala Thr Glu Ile Lys Arg Ile 
        115                 120                 125             

Phe Asn Phe Ser Gly Lys Leu Asp Lys Ser Asn Leu Leu Val Ala Asp 
    130                 135                 140                 

Asp Ile Asn Arg Asn Asn Ser Ile Ser Ile His Ile Arg Arg Gly Asp 
145                 150                 155                 160 

Phe Leu Leu Lys Gln Asn Asn Asn His His Thr Asp Leu Lys Glu Tyr 
                165                 170                 175     

Tyr Leu Lys Ala Ile Asn Glu Thr Ser Lys Ile Phe Lys Asn Pro Lys 
            180                 185                 190         

Tyr Phe Ile Phe Ser Asp Asp Thr Ser Trp Thr Val Asp Asn Phe Val 
        195                 200                 205             

Ile Asp His Pro Tyr Ile Ile Val Asp Ile Asn Phe Gly Ala Arg Ser 
    210                 215                 220                 

Phe Leu Asp Met Tyr Leu Met Ser Leu Cys Lys Ser Asn Ile Ile Ala 
225                 230                 235                 240 

Asn Ser Ser Phe Ser Trp Trp Ser Ala Trp Leu Asn Asn Asn Lys Asp 
                245                 250                 255     

Lys Ile Ile Tyr Ala Pro Lys Asn Trp Phe Asn Asp Lys Ser Ile Cys 
            260                 265                 270         

Thr Asp Asp Leu Ile Pro Glu Ser Trp Asn Ile Ile Leu 
        275                 280                 285 

<210>  191
<211>  289
<212>  PRT
<213>  Bacteroides sp. CAG:875

<400>  191

Met Ser Val Ile Ile Asn Met Ala Cys Gly Leu Ala Asn Arg Met Phe 
1               5                   10                  15      

Gln Tyr Ala Phe Tyr Leu Tyr Leu Gln Lys Glu Gly Tyr Asp Ala Tyr 
            20                  25                  30          

Val Asp Tyr Phe Thr Arg Ala Asp Leu Val His Glu Asn Val Asp Trp 
        35                  40                  45              

Leu Arg Ile Phe Pro Glu Ala Thr Phe Arg Arg Ala Thr Ala Arg Asp 
    50                  55                  60                  

Ile Arg Lys Met Gly Gly Gly His Asp Cys Phe Ser Arg Leu Arg Arg 
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65                  70                  75                  80  

Lys Leu Leu Pro Met Thr Thr Lys Val Leu Glu Thr Ser Gly Ala Phe 
                85                  90                  95      

Glu Ile Ile Leu Pro Pro Lys Asn Arg Asp Ser Tyr Leu Leu Gly Ala 
            100                 105                 110         

Phe Gln Ser Ala Lys Met Val Glu Ser Val Asp Ala Glu Val Arg Arg 
        115                 120                 125             

Ile Phe Thr Phe Pro Glu Phe Glu Ser Gly Lys Asn Gln Tyr Phe Gln 
    130                 135                 140                 

Thr Arg Leu Ala Gln Glu Asn Ser Val Gly Leu His Ile Arg Lys Gly 
145                 150                 155                 160 

Lys Asp Tyr Gln Glu Arg Ile Trp Tyr Lys Asn Thr Cys Gly Val Glu 
                165                 170                 175     

Tyr Tyr Arg Lys Ala Val Asp Leu Met Lys Glu Lys Val Asp Ser Pro 
            180                 185                 190         

Ser Phe Tyr Val Phe Thr Asp Asn Pro Ala Trp Val Lys Glu Asn Leu 
        195                 200                 205             

Ser Trp Leu Glu Tyr Lys Leu Val Asp Gly Asn Pro Gly Ser Gly Trp 
    210                 215                 220                 

Gly Ser His Cys Asp Met Gln Leu Met Ser Leu Cys Lys His Asn Ile 
225                 230                 235                 240 

Ile Ser Asn Ser Ser Tyr Ser Trp Trp Gly Ala Tyr Leu Asn Asn Thr 
                245                 250                 255     

Leu Asn Lys Ile Val Val Cys Pro Arg Ile Trp Phe Asn Pro Glu Ser 
            260                 265                 270         

Thr Lys Asp Phe Ser Ser Asn Pro Leu Leu Ala Glu Gly Trp Ile Ser 
        275                 280                 285             

Leu 
    

<210>  192
<211>  309
<212>  PRT
<213>  Butyrivibrio fibrisolvens

<400>  192

Met Ile Ile Ile Lys Leu Gln Gly Gly Leu Gly Asn Gln Leu Phe Leu 
1               5                   10                  15      
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Tyr Gly Leu Tyr Lys Asn Leu Lys His Leu Lys Arg Asp Val Lys Met 
            20                  25                  30          

Asp Ile Glu Ser Gly Phe Glu Gly Asp Glu Leu Arg Lys Pro Cys Leu 
        35                  40                  45              

Asp Cys Met Asn Leu Glu Tyr Ala Ile Ala Thr Arg Asp Glu Val Thr 
    50                  55                  60                  

Asp Ile Arg Asp Ser Tyr Met Asp Ile Phe Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Ile Thr Gly Arg Lys Thr Phe Asp Tyr Tyr Glu Pro Glu Asp Gly Asn 
                85                  90                  95      

Tyr Asp Pro Lys Val Leu Glu Met Thr Lys Ala Tyr Leu Asn Gly Tyr 
            100                 105                 110         

Phe Gln Ser Glu Lys Tyr Phe Gly Asp Glu Glu Ser Val Lys Ala Leu 
        115                 120                 125             

Lys Asp Glu Leu Thr Lys Gly Lys Glu Asp Ile Leu Thr Ser Thr Asp 
    130                 135                 140                 

Leu Ile Thr Lys Ile Tyr His Asp Ile Lys Asn Ser Glu Ser Val Ser 
145                 150                 155                 160 

Leu His Ile Arg Arg Gly Asp Tyr Leu Thr Pro Gly Ile Ile Glu Thr 
                165                 170                 175     

Tyr Gly Gly Ile Cys Thr Asp Glu Tyr Tyr Asp Lys Ala Ile Ala Met 
            180                 185                 190         

Ile Arg Glu Thr Phe Pro Glu Ala Arg Phe Phe Ile Phe Ser Asn Asp 
        195                 200                 205             

Ile Glu Trp Cys Lys Glu Lys Phe Ala Gly Asp Lys Asn Ile Leu Phe 
    210                 215                 220                 

Val Asn Thr Ile Gly Ile Asn Leu Asp Ser Glu Asp Asn Ile Lys Ile 
225                 230                 235                 240 

Gly Lys Ser Asp Lys Asp Ile Ser Glu Tyr Arg Asp Leu Ala Glu Leu 
                245                 250                 255     

Tyr Leu Met Ser Ala Cys Lys His His Ile Leu Ala Asn Ser Ser Phe 
            260                 265                 270         

Ser Trp Trp Gly Ala Trp Leu Ser Asp His Glu Gly Met Thr Ile Ala 
        275                 280                 285             
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Pro Ser Lys Trp Leu Asn Asn Lys Asn Met Thr Asp Ile Tyr Thr Lys 
    290                 295                 300                 

Asp Met Leu Leu Ile 
305                 

<210>  193
<211>  282
<212>  PRT
<213>  Roseburia hominis

<400>  193

Met Val Thr Val Lys Ile Gly Asp Gly Met Gly Asn Gln Met Tyr Asn 
1               5                   10                  15      

Tyr Ala Cys Gly Tyr Ala Ala Ala Lys Arg Ser Gly Glu Lys Leu Arg 
            20                  25                  30          

Leu Asp Ile Ser Glu Cys Asp Asn Ser Thr Leu Arg Asp Tyr Glu Leu 
        35                  40                  45              

Asp His Phe Arg Val Val Tyr Asp Glu Lys Glu Ser Phe Pro Asn Arg 
    50                  55                  60                  

Thr Phe Trp Gln Lys Leu Tyr Lys Arg Leu Arg Arg Asp Ile Arg Tyr 
65                  70                  75                  80  

His Val Ile Arg Glu Arg Asp Met Tyr Ala Val Asp Ala Arg Val Phe 
                85                  90                  95      

Val Pro Ala Arg Arg Gly Arg Tyr Leu His Gly Tyr Trp Gln Cys Leu 
            100                 105                 110         

Gly Tyr Phe Glu Glu Tyr Leu Asp Asp Leu Arg Glu Met Phe Thr Pro 
        115                 120                 125             

Ala Tyr Glu Gln Thr Asp Ala Val Arg Glu Leu Met Gln Gln Phe Thr 
    130                 135                 140                 

Gln Thr Pro Thr Cys Ala Leu His Val Arg Gly Gly Asp Leu Gly Gly 
145                 150                 155                 160 

Pro Asn Arg Ala Tyr Phe Gln Gln Ala Ile Ala Arg Met Gln Lys Glu 
                165                 170                 175     

Lys Pro Asp Val Thr Phe Ile Val Phe Thr Asn Asp Leu Pro Lys Ala 
            180                 185                 190         

Lys Glu Cys Leu Asp Asp Gly Glu Ala Arg Met Arg Tyr Ile Ala Glu 
        195                 200                 205             
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Phe Gly Glu Ala Leu Ser Asp Ile Asp Glu Phe Phe Leu Met Ser Ala 
    210                 215                 220                 

Cys Gln Asn Gln Ile Ile Ser Asn Ser Thr Tyr Ser Thr Trp Ala Ala 
225                 230                 235                 240 

Tyr Leu Asn Thr Leu Pro Gly Arg Ile Val Ile Val Pro Lys Phe His 
                245                 250                 255     

Gly Val Glu Gln Met Ala Leu Pro Asp Trp Ile Val Leu Asp Gly Gly 
            260                 265                 270         

Ala Cys Gln Lys Gly Glu Ile Asp Ala Val 
        275                 280         

<210>  194
<211>  316
<212>  PRT
<213>  Rhodopirellula europaea

<400>  194

Met Ala Thr Ser Val His Pro His Leu Ser Asp Gly Lys Gln Ala Leu 
1               5                   10                  15      

Asp Ser Lys Ala Ala Gln Gln Val Cys Ser Thr Gln Ala Ala Ser Ala 
            20                  25                  30          

Ser Asp Arg Ala Cys Thr Ile Ser Ile Ser Gly Gly Leu Gly Asn Gln 
        35                  40                  45              

Met Leu Gln Tyr Ala Ala Gly Arg Ala Leu Ser Ile His His Asp Cys 
    50                  55                  60                  

Pro Leu Gln Leu Asp Leu Lys Phe Tyr Ser Ser Lys Arg His Arg Ser 
65                  70                  75                  80  

Tyr Glu Leu Asp Ala Phe Pro Ile Gln Ala Gln Arg Trp Ile Lys Pro 
                85                  90                  95      

Ser Phe Phe Ser Gln Val Leu Asp Lys Ile Gln Gly Glu Ser Lys Ser 
            100                 105                 110         

Ala Pro Thr Tyr Glu Glu Gln Ser Lys Arg Phe Asp Arg Ala Phe Phe 
        115                 120                 125             

Asp Ile Glu Leu Pro Ala Arg Ile Arg Gly Tyr Phe Phe Ser Glu Lys 
    130                 135                 140                 

Tyr Phe Leu Pro Tyr Ala Asp Gln Ile Arg Thr Glu Leu Thr Pro Pro 
145                 150                 155                 160 
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Val Pro Leu Asp Gln Pro Ala Arg Asp Met Ala Gln Arg Leu Ser Glu 
                165                 170                 175     

Gly Met Ser Thr Ser Leu His Val Arg Arg Gly Asp Tyr Val Ser Asn 
            180                 185                 190         

Ala Asn Ala Arg Gln Arg Phe Trp Ser Cys Thr Ser Glu Tyr Phe Glu 
        195                 200                 205             

Ala Ala Ile Glu Gln Met Pro Ala Asp Ser Thr Val Phe Val Phe Ser 
    210                 215                 220                 

Asp Asp Ile Glu Trp Ala Lys Gln Asn Ile Arg Ser Ser Arg Pro Thr 
225                 230                 235                 240 

Val Tyr Val Asn Asp Glu Leu Lys Leu Ala Gly Ser Pro Glu Thr Gly 
                245                 250                 255     

Leu Arg Asp Leu Trp Leu Met Thr His Ala Lys Ser His Ile Ile Ala 
            260                 265                 270         

Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Ser Gly Ser Glu Ala 
        275                 280                 285             

Asn Leu Thr Ile Ala Pro Lys Lys Trp Phe Asn Asp Pro Glu Ile Asp 
    290                 295                 300                 

Asp Ser Asp Ile Val Pro Thr Ser Trp Arg Arg Ile 
305                 310                 315     

<210>  195
<211>  289
<212>  PRT
<213>  Rudanella lutea

<400>  195

Met Val Ile Ala Lys Ile Thr Ser Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Gly Arg His Leu Ala Ile Gln Asn Gln Thr Arg Leu Trp 
            20                  25                  30          

Phe Asp Leu Arg Tyr Tyr His Arg Thr Tyr Glu Thr Asp Thr Pro Arg 
        35                  40                  45              

Gln Phe Lys Leu Asp Arg Phe Ser Ile Asp Tyr Asp Leu Leu Asp Tyr 
    50                  55                  60                  

Ser Pro Trp Leu Tyr Val Ser Lys Ala Thr Arg Leu Leu Pro Gly Arg 
65                  70                  75                  80  

Ser Leu Arg Pro Leu Phe Asp Thr Arg Lys Glu Pro His Phe His Leu 
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                85                  90                  95      

Asp Pro Ala Val Pro Asn Ala Lys Gly Ala Phe Ile Thr Leu Asp Gly 
            100                 105                 110         

Phe Trp Gln Ser Glu Gly Tyr Phe Ala Ser Asn Ala Ala Thr Ile Arg 
        115                 120                 125             

Arg Glu Leu Thr Phe Thr Arg Gln Pro Gly Pro Met Tyr Ala Arg Tyr 
    130                 135                 140                 

Arg Gln Gln Ile Glu Gln Thr Gln Thr Pro Val Ser Val His Ile Arg 
145                 150                 155                 160 

Arg Gly Asp Tyr Val Ser His Pro Glu Phe Ser Gln Ser Phe Gly Ala 
                165                 170                 175     

Leu Asp Asp Thr Tyr Tyr Gln Thr Ala Leu Ala Gln Ile Asn Gly Gln 
            180                 185                 190         

Phe Pro Asp Ala Thr Leu Leu Val Phe Ser Asp Asp Pro Glu Trp Val 
        195                 200                 205             

Arg Gln His Met Arg Phe Glu Arg Pro His Val Leu Val Glu Asn Thr 
    210                 215                 220                 

Gly Pro Asp Ala Asp Val Asp Asp Leu Gln Leu Met Ser Leu Cys His 
225                 230                 235                 240 

His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     

Asn Pro Arg Pro Asp Lys Arg Val Ile Ala Pro Lys Gln Trp Phe Arg 
            260                 265                 270         

Asn Lys Pro Trp Asn Thr Ala Asp Leu Ile Pro Ala Gly Trp Val Arg 
        275                 280                 285             

Leu 
    

<210>  196
<211>  280
<212>  PRT
<213>  Paraprevotella clara YIT 11840

<400>  196

Met Arg Leu Ile Lys Met Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Met Tyr Leu Lys Met Lys Thr Ile Phe Pro Asp Val Arg Ile 
            20                  25                  30          
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Asp Leu Ser Asp Met Val His Tyr Gln Val His Tyr Gly Tyr Glu Met 
        35                  40                  45              

Asn Lys Val Phe His Leu Pro Arg Thr Glu Phe Cys Ile Asn Arg Ser 
    50                  55                  60                  

Leu Lys Lys Ile Ile Glu Phe Leu Leu Phe Lys Thr Ile Leu Glu Arg 
65                  70                  75                  80  

Lys Gln Gly Gly Ser Leu Val Pro Tyr Thr Arg Lys Tyr His Trp Pro 
                85                  90                  95      

Trp Ile Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Lys Tyr Phe Ala Gly 
            100                 105                 110         

Ile Glu Lys Glu Val Arg Glu Ala Phe Val Phe Asp Ile Arg Arg Ala 
        115                 120                 125             

Ser Arg Arg Ser Leu Arg Ala Met Gln Glu Ile Lys Ala Asp Pro His 
    130                 135                 140                 

Ala Val Ser Ile His Val Arg Arg Gly Asp Tyr Leu Leu Glu Lys His 
145                 150                 155                 160 

Trp Lys Ala Leu Gly Cys Ile Cys Gln Ser Ser Tyr Tyr Leu Asn Ala 
                165                 170                 175     

Leu Ala Glu Leu Glu Lys Arg Val Lys His Pro His Tyr Tyr Val Phe 
            180                 185                 190         

Ser Glu Asp Leu Asn Trp Val Arg Gln Asn Leu Pro Leu Ile Lys Ala 
        195                 200                 205             

Glu Phe Ile Asp Trp Asn Lys Gly Glu Asp Ser Trp Gln Asp Met Met 
    210                 215                 220                 

Leu Met Ser His Cys Arg His His Ile Ile Cys Asn Ser Thr Phe Ser 
225                 230                 235                 240 

Trp Trp Gly Ala Trp Leu Asn Pro Leu Pro Asp Lys Ile Val Ile Ala 
                245                 250                 255     

Pro Glu Arg Trp Thr Gln Thr Thr Asp Ser Ala Asp Val Val Pro Glu 
            260                 265                 270         

Ser Trp Leu Lys Val Ser Ile Gly 
        275                 280 

<210>  197
<211>  288
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<212>  PRT
<213>  Smaragdicoccus niigatensis

<400>  197

Met Ala Asp Val Val Val Thr Leu Ala Gly Gly Leu Gly Asn Gln Leu 
1               5                   10                  15      

Phe Gln Thr Ala Tyr Ala Lys Asn Leu Glu Ala Arg Gly His Arg Val 
            20                  25                  30          

Thr Leu Asp Gly Thr Val Val Arg Trp Thr Arg Gly Leu His Ile Asp 
        35                  40                  45              

Pro Gln Ile Cys Gly Leu Lys Ile Leu Asn Ala Thr Pro Pro Ala Pro 
    50                  55                  60                  

Val Pro Gly Arg Leu Ala Ala Thr Val Leu Arg Arg Ala Leu Ala Thr 
65                  70                  75                  80  

Arg Leu Arg Phe Gly Pro Asp Gly Arg Ile Val Arg Thr Gln Arg Thr 
                85                  90                  95      

Leu Glu Phe Asp Glu Gln Tyr Leu Asn Leu Asn Ser Pro Gly Arg Tyr 
            100                 105                 110         

Arg Val Glu Gly Tyr Trp Gln Cys Glu Arg Tyr Phe Ser Asp Val Gly 
        115                 120                 125             

Gln Thr Val Arg Lys Val Phe Leu Asp Met Leu Gly Arg His Val Ser 
    130                 135                 140                 

Tyr Asn Gly Leu Ser Arg Leu Pro Ala Met Ala Asp Pro Ser Ser Ile 
145                 150                 155                 160 

Ser Leu His Val Arg Arg Gly Asp Tyr Val Thr Ala Asn Phe Ile Asp 
                165                 170                 175     

Pro Leu Ala Leu Glu Tyr Tyr Glu Arg Ala Leu Glu Glu Leu Ala Val 
            180                 185                 190         

Pro Ser Pro Arg Ile Phe Val Phe Ser Asp Asp Leu Asp Trp Ala Thr 
        195                 200                 205             

Arg Glu Leu Gly Arg Ile Cys Asp Val Ile Pro Val Glu Pro Asp Trp 
    210                 215                 220                 

Thr Ser His Pro Gly Gly Glu Ile Phe Leu Met Ser Gln Cys Ser His 
225                 230                 235                 240 

His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Asp 
                245                 250                 255     
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Gly Arg Thr Ser Ser Arg Val Val Ala Pro Arg Gln Trp Phe Ser Leu 
            260                 265                 270         

Glu Thr Tyr Ser Ala Arg Asp Ile Val Pro Asp Arg Trp Thr Lys Val 
        275                 280                 285             

<210>  198
<211>  304
<212>  PRT
<213>  Bacteroides fragilis CAG:558

<400>  198

Met Ile His Leu Ile Leu Gly Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ala Arg Ser Leu Ala Leu Gln Tyr Asn Glu Asn Ile Ser 
            20                  25                  30          

Phe Asn Thr Ile Leu Tyr Lys Glu Leu Lys Asn Glu Glu Arg Ser Phe 
        35                  40                  45              

Ser Leu Gly His Leu Asn Ile Asn Thr Met Cys Ile Val Glu Thr Pro 
    50                  55                  60                  

Asp Glu Asn Lys Arg Ile Trp Glu Leu Phe Asn Lys Gln Ile Phe His 
65                  70                  75                  80  

Gln Lys Ile Ala Arg Lys Ile Leu Pro Ala Ser Ile Arg Trp Trp Trp 
                85                  90                  95      

Met Ser Asn Arg Asn Ile Tyr Ala Asn Val Cys Gly Pro Tyr Lys Tyr 
            100                 105                 110         

Tyr His Pro Arg His Arg Ser Gln Asn Thr Thr Ile Ile His Gly Gly 
        115                 120                 125             

Phe Gln Ser Trp Lys Tyr Phe Lys Glu His Gln Ser Met Ile Lys Ala 
    130                 135                 140                 

Glu Leu Lys Val Ile Thr Pro Ile Ser Glu Pro Asn Lys Lys Ile Leu 
145                 150                 155                 160 

Lys Glu Ile Gln Asn Ser Asn Ser Ile Cys Val His Ile Arg Arg Gly 
                165                 170                 175     

Asp Phe Leu Ser Ala Gln Phe Ser Pro His Leu Glu Val Cys Asn Lys 
            180                 185                 190         

Asp Tyr Tyr Glu Lys Ala Ile Lys Met Ile Ser Ser Gln Ile Glu Asn 
        195                 200                 205             

Page 248



37847-517 sequence listing_st25
Pro Thr Phe Phe Ile Phe Ser Asn Thr His Glu Asp Leu Val Trp Ile 
    210                 215                 220                 

Arg Lys Asn Tyr Asn Ile Pro Gln Asn Ser Val Tyr Val Asp Leu Asn 
225                 230                 235                 240 

Asn Pro Asp Tyr Glu Glu Leu Arg Leu Met Tyr Asn Cys Lys His Phe 
                245                 250                 255     

Ile Leu Ser Asn Ser Ser Phe Ser Trp Trp Ala Gln Tyr Leu Ser Glu 
            260                 265                 270         

Ser Lys Asn Lys Ile Ile Ile Ala Pro Lys Ile Trp Asp Lys Arg Lys 
        275                 280                 285             

Gly Ile Asp Phe Ser Asp Ile Tyr Met Pro Glu Trp Ile Ile Ile Lys 
    290                 295                 300                 

<210>  199
<211>  295
<212>  PRT
<213>  Desulfovibrio desulfuricans

<400>  199

Met Ser Phe Ser Ile Asp Val Ala Ala Ile Gln Arg Met Ala Leu Val 
1               5                   10                  15      

Lys Val Asp Gly Gly Leu Gly Ser Gln Met Trp Gln Tyr Ala Leu Ser 
            20                  25                  30          

Leu Ala Val Gly Lys Ser Ser Ser Phe Thr Val Lys His Asp Leu Ser 
        35                  40                  45              

Trp Phe Arg His Tyr Ala Lys Asp Ile Arg Gly Ile Glu Asn Arg Phe 
    50                  55                  60                  

Phe Ile Leu Asn Ser Val Phe Thr Asn Ile Asn Leu Arg Leu Ala Ser 
65                  70                  75                  80  

Glu Asn Glu Arg Leu Phe Phe His Ile Ala Leu Asn Arg Tyr Pro Asp 
                85                  90                  95      

Ser Ile Cys Asn Phe Asp Pro Asp Ile Leu Ala Leu Lys Gln Pro Thr 
            100                 105                 110         

Tyr Leu Gly Gly Tyr Tyr Val Asn Ala Gln Tyr Val Thr Ser Ala Glu 
        115                 120                 125             

Lys Glu Ile Arg Glu Ala Tyr Val Phe Ala Pro Ala Val Glu Glu Ser 
    130                 135                 140                 

Asn Gln Ala Met Leu Gln Thr Ile His Ala Ala Pro Met Pro Val Ala 
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145                 150                 155                 160 

Val His Val Arg Arg Gly Asp Tyr Ile Gly Ser Met His Glu Val Leu 
                165                 170                 175     

Thr Pro Arg Tyr Phe Glu Arg Ala Phe Lys Ile Leu Ala Ala Ala Leu 
            180                 185                 190         

Gln Pro Lys Pro Thr Phe Phe Val Phe Ser Asn Gly Met Glu Trp Thr 
        195                 200                 205             

Lys Lys Ala Phe Ala Gly Leu Pro Tyr Asp Phe Val Tyr Val Asp Ala 
    210                 215                 220                 

Asn Asp Asn Asp Asn Val Ala Gly Asp Leu Phe Leu Met Thr Gln Cys 
225                 230                 235                 240 

Lys His Phe Thr Ile Ser Asn Ser Ser Leu Ser Trp Trp Gly Ala Trp 
                245                 250                 255     

Leu Ser Gln Arg Ala Glu Asn Lys Thr Val Ile Met Pro Ser Lys Trp 
            260                 265                 270         

Arg Gly Gly Lys Ser Pro Ile Pro Gly Glu Cys Met Arg Val Glu Gly 
        275                 280                 285             

Trp His Met Cys Pro Val Glu 
    290                 295 

<210>  200
<211>  282
<212>  PRT
<213>  Hoeflea phototrophica

<400>  200

Met His Gly Gly Leu Gly Asn Gln Leu Phe Gln Tyr Ala Val Gly Arg 
1               5                   10                  15      

Ala Val Ala Leu Arg Thr Gly Ser Glu Leu Leu Leu Asp Thr Arg Glu 
            20                  25                  30          

Phe Thr Ser Ser Asn Pro Phe Gln Tyr Asp Leu Gly His Phe Ser Ile 
        35                  40                  45              

Gln Ala Lys Val Ala Asn Ser Ser Glu Leu Pro Pro Gly Lys Asn Arg 
    50                  55                  60                  

Pro Leu Ala Tyr Ala Trp Trp Arg Lys Phe Gly Arg Ser Pro Arg Phe 
65                  70                  75                  80  

Val Arg Glu Gln Asp Leu Gly Tyr Asn Ala Arg Ile Glu Thr Ile Glu 
                85                  90                  95      
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Ala Asp Cys Tyr Leu His Gly Tyr Phe Gln Ser Gln Lys Tyr Phe Glu 
            100                 105                 110         

Asp Ile Ala Ser Ile Leu Trp Lys Asp Leu Ser Phe Arg Gln Ala Ile 
        115                 120                 125             

Ser Gly Glu Asn Ala Ser Met Ala Glu Arg Ile Gln Ser Ala Pro Ser 
    130                 135                 140                 

Val Ser Met His Ile Arg Arg Gly Asp Tyr Leu Thr Ser Ala Lys Ala 
145                 150                 155                 160 

Arg Ser Thr His Gly Ala Pro Asp Leu Gly Tyr Tyr Gly Arg Ala Leu 
                165                 170                 175     

Gly Glu Ile Arg Ala Arg Ser Gly Ser Asp Pro Val Val Tyr Leu Phe 
            180                 185                 190         

Ser Asp Asp Pro Asp Trp Val Arg Asn Asn Met Arg Met Asp Ala Asn 
        195                 200                 205             

Leu Val Thr Val Ala Ile Asn Asp Gly Lys Thr Ala Phe Glu Asp Leu 
    210                 215                 220                 

Arg Leu Met Ser Leu Cys Asp His Asn Ile Ile Val Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Ser Leu Asp Lys Ile Val Val 
                245                 250                 255     

Ala Pro Lys Arg Trp Phe Ala Asp Pro Lys Leu Ser Asn Pro Asp Ile 
            260                 265                 270         

Thr Pro Pro Gly Trp Leu Arg Leu Gly Asp 
        275                 280         

<210>  201
<211>  286
<212>  PRT
<213>  Vibrio cholerae

<400>  201

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

Tyr Ala Phe Tyr Leu Tyr Leu Lys Asp Asn Ser Asp Phe Gly Asn Ile 
            20                  25                  30          

Phe Leu Asp Phe Ser Phe Tyr Glu Ser Gln Asn Lys Arg Asp Ala Val 
        35                  40                  45              
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Ile Arg Asn Phe Tyr Gly Val Asp Ser Leu Asp Ile Ile Lys Gln Ser 
    50                  55                  60                  

Ser Tyr Val Arg Gly Lys Phe Leu Ile Leu Lys Leu Ile Asn Lys Phe 
65                  70                  75                  80  

Arg Phe Phe Asn Asn Leu Leu Glu Phe Val Asp Lys Glu Asn Gly Leu 
                85                  90                  95      

Asp Glu Thr Leu Leu Ser Thr Asn Lys Val Phe Phe Asp Gly Tyr Trp 
            100                 105                 110         

Gln Ser Tyr Arg Tyr Val Lys Asp Tyr Lys Ser Asn Ile Lys Glu Leu 
        115                 120                 125             

Phe Ser Phe Tyr Asp Phe Lys Gly Asn Ile Leu Glu Val Arg Lys Lys 
    130                 135                 140                 

Ile Cys Gln Ser Asn Ser Val Cys Met His Val Arg Arg Gly Asp Tyr 
145                 150                 155                 160 

Val Ala Glu Lys Asn Thr Lys Leu Val His Gly Val Cys Ser Leu Gln 
                165                 170                 175     

Tyr Tyr Arg Asp Ala Leu Asn Asn Ile Lys Asn Val Asp Asn Ser Ile 
            180                 185                 190         

Asp His Ile Phe Ile Phe Ser Asp Asp Ile Asp Trp Val Lys Asn Asn 
        195                 200                 205             

Ile Ser Phe Asp Ile Pro Val Thr Val Val Asp Phe Val Gly Gln Ser 
    210                 215                 220                 

Val Pro Asp Tyr Ala Glu Met Leu Leu Phe Ser Cys Gly Lys His Lys 
225                 230                 235                 240 

Val Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Phe Leu Ser Asp 
                245                 250                 255     

Arg Asn Gly Val Ile Val Ser Pro Lys Lys Trp Phe Ala Lys Glu Glu 
            260                 265                 270         

Lys Asn Tyr Asp Glu Ile Phe Ile Glu Gly Ser Leu Arg Leu 
        275                 280                 285     

<210>  202
<211>  295
<212>  PRT
<213>  Lachnospiraceae bacterium NK4A179

<400>  202
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Met Ile Ile Val Arg Phe Arg Gly Gly Met Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Leu Arg Tyr Leu Glu Met Lys Gly Ala Thr Leu Lys Ala 
            20                  25                  30          

Asp Leu Ser Glu Phe Lys Cys Met Lys Thr His Ala Gly Tyr Glu Leu 
        35                  40                  45              

Asp Lys Ala Phe Asp Leu His Pro Ala Glu Ala Ser Tyr Lys Glu Ile 
    50                  55                  60                  

Arg Ala Val Ala Asp Tyr Ile Pro Val Met His Arg Phe Pro Phe Ser 
65                  70                  75                  80  

Arg Lys Val Phe Glu Ile Leu Tyr Lys Lys Glu Thr Lys Arg Val Glu 
                85                  90                  95      

Ala Glu Gly Pro Lys Lys Ser His Ile Ser Glu Glu Lys Tyr Phe Asp 
            100                 105                 110         

Met Ser Glu Asp Glu Arg Leu His Leu Ala Ser Ser Ser Glu Asp Leu 
        115                 120                 125             

Tyr Met Asp Gly Phe Trp Ile Lys Pro Asp Met Tyr Asp Asp Glu Val 
    130                 135                 140                 

Leu Lys Cys Phe Thr Phe Ser Lys Thr Leu Asp Glu Lys Tyr Lys Gly 
145                 150                 155                 160 

Thr Ile Glu Asp Glu His Ser Cys Ser Val His Val Arg Cys Gly Asp 
                165                 170                 175     

Tyr Thr Gly Thr Gly Leu Asp Ile Leu Gly Lys Glu Tyr Tyr Glu Lys 
            180                 185                 190         

Ala Ala Glu Lys Ile Leu Ser Glu Asp Ala Asp Val Lys Phe Tyr Val 
        195                 200                 205             

Phe Ser Asp Asp Arg Glu Lys Ala Glu Lys Leu Leu Ser Pro Phe Met 
    210                 215                 220                 

Lys Lys Met Val Phe Cys Asp Thr Pro Ala Ser His Ala Tyr Asp Asp 
225                 230                 235                 240 

Met Tyr Leu Met Ser Arg Cys Arg His His Ile Ile Ala Asn Ser Thr 
                245                 250                 255     

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

His Glu Gly Trp Gln Met Leu 
    290                 295 

<210>  203
<211>  289
<212>  PRT
<213>  Cecembia lonarensis

<400>  203

Met Ile Ile Met Lys Phe Met Gly Gly Leu Gly Asn Gln Ile Tyr Gln 
1               5                   10                  15      

Tyr Ala Leu Gly Arg Lys Leu Ser Glu Leu His Asn Ser Phe Leu Ala 
            20                  25                  30          

Ser Asp Ile His Ile Tyr Lys Asn Asp Pro Asp Arg Glu Phe Val Leu 
        35                  40                  45              

Asp Lys Phe Asn Ile Lys Val Lys His Leu Pro Trp Lys Val Ile Lys 
    50                  55                  60                  

Leu Leu Asn Ser Asp Tyr Ala Leu Lys Phe Asp Lys Val Phe His Thr 
65                  70                  75                  80  

Glu Phe Tyr His Glu Leu Val Leu Glu Lys Ala Leu Glu Ser Lys Asp 
                85                  90                  95      

Ile Pro Arg Lys Asn Asn Leu Tyr Leu Arg Gly Ser Trp Gly Asn Arg 
            100                 105                 110         

Lys Tyr Tyr Glu Asp Tyr Ile Asp Lys Ile Ser Asp Glu Ile Thr Leu 
        115                 120                 125             

Lys Glu Lys Phe Lys Thr Lys Asp Phe Asn Thr Val Asn Lys Lys Val 
    130                 135                 140                 

Lys Asn Ser Asp Ser Val Gly Ile His Ile Arg Arg Gly Asp Tyr Glu 
145                 150                 155                 160 

Lys Val Ala His Phe Lys Asn Phe Tyr Gly Leu Leu Pro Pro Ser Tyr 
                165                 170                 175     

Tyr Ser Ala Ala Val Asp Phe Ile Gly Asn Arg Ile Glu Lys Ser Asn 
            180                 185                 190         

Phe Phe Ile Phe Ser Asp Asp Thr Asp Trp Val Lys Glu Asn Leu Pro 
        195                 200                 205             

Phe Leu Lys Asp Ser Phe Phe Val Ser Asp Ile Ile Gly Ser Val Asp 
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    210                 215                 220                 

Tyr Leu Glu Phe Glu Leu Leu Lys Asn Cys Lys His Gln Ile Ile Ala 
225                 230                 235                 240 

Asn Ser Thr Phe Ser Trp Trp Ala Ala Arg Leu Asn Ser Asn Pro Ala 
                245                 250                 255     

Lys Ile Val Ile Lys Pro Lys Arg Trp Phe Ala Asp Asp Arg Gln Gln 
            260                 265                 270         

Ala Val Tyr Glu Ile Glu Asp Ser Tyr Tyr Ile Lys Glu Ala Ile Lys 
        275                 280                 285             

Leu 
    

<210>  204
<211>  292
<212>  PRT
<213>  Bacteroides ovatus

<400>  204

Met Lys Ile Val Asn Ile Leu Gly Gly Leu Gly Asn Gln Met Phe Val 
1               5                   10                  15      

Tyr Ala Met Tyr Leu Ala Leu Lys Glu Ala His Pro Glu Glu Glu Ile 
            20                  25                  30          

Leu Leu Cys Arg Arg Ser Tyr Lys Gly Tyr Pro Leu His Asn Gly Tyr 
        35                  40                  45              

Glu Leu Glu Arg Ile Phe Gly Val Glu Ala Pro Glu Ala Ala Leu Ser 
    50                  55                  60                  

Gln Leu Ala Arg Val Ala Tyr Pro Phe Phe Asn Tyr Lys Ser Trp Gln 
65                  70                  75                  80  

Leu Met Arg His Phe Leu Pro Leu Arg Lys Ser Met Ala Ser Gly Thr 
                85                  90                  95      

Thr Gln Ile Pro Phe Asp Tyr Ser Glu Val Thr Arg Asn Asp Asn Val 
            100                 105                 110         

Tyr Tyr Asp Gly Tyr Trp Gln Asn Glu Lys Asn Phe Leu Ser Ile Arg 
        115                 120                 125             

Asp Lys Val Ile Lys Ala Phe Thr Phe Pro Glu Phe Arg Asp Glu Lys 
    130                 135                 140                 

Asn Lys Ala Leu Ser Asp Lys Leu Lys Ser Val Lys Thr Ala Ser Cys 
145                 150                 155                 160 
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His Ile Arg Arg Gly Asp Tyr Leu Lys Asp Pro Ile Tyr Gly Val Cys 
                165                 170                 175     

Asn Ser Asp Tyr Tyr Thr Arg Ala Ile Thr Glu Leu Asn Gln Ser Val 
            180                 185                 190         

Asn Pro Asp Met Tyr Cys Ile Phe Ser Asp Asp Ile Gly Trp Cys Lys 
        195                 200                 205             

Glu Asn Phe Lys Phe Leu Ile Gly Asp Lys Glu Val Val Phe Val Asp 
    210                 215                 220                 

Trp Asn Lys Gly Gln Glu Ser Phe Tyr Asp Met Gln Leu Met Ser Leu 
225                 230                 235                 240 

Cys His Tyr Asn Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Asn Asn Asn Asp Asp Lys Val Val Val Ala Pro Glu Arg Trp 
            260                 265                 270         

Met Asn Lys Thr Leu Glu Asn Asp Pro Ile Cys Asp Asn Trp Lys Arg 
        275                 280                 285             

Ile Lys Val Glu 
    290         

<210>  205
<211>  281
<212>  PRT
<213>  Bacteroides coprocola CAG:162

<400>  205

Met Arg Leu Ile Lys Met Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Lys Met Lys Lys Leu Phe Pro His Thr Lys Ile 
            20                  25                  30          

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

Asn Arg Val Phe Ala Leu Pro His Thr Glu Phe Cys Ile Asn Arg Thr 
    50                  55                  60                  

Leu Lys Lys Leu Met Glu Phe Leu Leu Cys Lys Val Val Tyr Glu Arg 
65                  70                  75                  80  

Lys Gln Lys Asn Gly Ser Met Glu Ala Phe Glu Lys Lys Tyr Ala Trp 
                85                  90                  95      
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Pro Leu Ile Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Ala 
            100                 105                 110         

Asp Ile Glu Asp Asp Val Arg Lys Thr Phe Cys Phe Asn Met Glu Leu 
        115                 120                 125             

Ile Asn Ser Arg Ser Arg Glu Met Met Lys Ile Ile Asp Ala Asp Glu 
    130                 135                 140                 

His Ala Val Ser Ile His Ile Arg Arg Gly Asp Tyr Leu Leu Pro Lys 
145                 150                 155                 160 

Phe Trp Ala Asn Ala Gly Cys Val Cys Gln Leu Pro Tyr Tyr Lys Asn 
                165                 170                 175     

Ala Ile Thr Glu Leu Glu Lys His Glu Ser Thr Pro Ser Phe Tyr Val 
            180                 185                 190         

Phe Ser Asp Asp Ile Glu Trp Val Lys Gln Asn Leu Ser Leu Pro Asn 
        195                 200                 205             

Ala His Tyr Ile Asp Trp Asn Gln Gly Asn Asp Ser Trp Gln Asp Met 
    210                 215                 220                 

Met Leu Met Ser His Cys Arg Asn His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Arg Lys Asn Lys Thr Val Ile 
                245                 250                 255     

Val Pro Ser Arg Trp Phe Met Lys Glu Glu Thr Pro Tyr Ile Tyr Pro 
            260                 265                 270         

Val Ser Trp Ile Lys Val Pro Ile Asn 
        275                 280     

<210>  206
<211>  281
<212>  PRT
<213>  Bacteroides dorei

<400>  206

Met Arg Leu Ile Lys Val Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Arg Met Lys Lys Tyr Tyr Pro Lys Val Arg Ile 
            20                  25                  30          

Asp Leu Ser Asp Met Met His Tyr Lys Val His Tyr Gly Tyr Glu Met 
        35                  40                  45              
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His Arg Val Phe Lys Leu Pro His Thr Glu Phe Cys Ile Asn Gln Pro 
    50                  55                  60                  

Leu Lys Lys Ile Ile Glu Phe Leu Phe Phe Lys Lys Ile Tyr Glu Arg 
65                  70                  75                  80  

Lys Gln Ala Pro Asn Ser Leu Arg Ala Phe Glu Lys Lys Tyr Phe Trp 
                85                  90                  95      

Pro Leu Leu Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Arg Phe Phe Ala 
            100                 105                 110         

Asp Ile Lys Asp Glu Val Arg Glu Ala Phe Thr Phe Asp Arg Ser Lys 
        115                 120                 125             

Ala Asn Ser Arg Ser Leu Asp Met Leu Asp Ile Leu Asp Lys Asp Glu 
    130                 135                 140                 

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

His Trp Ala Thr Thr Gly Ser Val Cys Gln Leu Pro Tyr Tyr Gln Asn 
                165                 170                 175     

Ala Ile Ala Glu Met Ser Lys Arg Val Thr Ser Pro Ser Tyr Tyr Ile 
            180                 185                 190         

Phe Ser Asp Asp Ile Val Trp Val Arg Glu Asn Leu Pro Leu Gln Asn 
        195                 200                 205             

Ala Val Tyr Ile Asp Trp Asn Thr Gly Glu Asp Ser Trp Gln Asp Met 
    210                 215                 220                 

Met Leu Met Ser His Cys Lys His His Ile Ile Cys Asn Ser Thr Phe 
225                 230                 235                 240 

Ser Trp Trp Gly Ala Trp Leu Asn Pro Ser Ile Asp Lys Thr Val Ile 
                245                 250                 255     

Val Pro Ser Arg Trp Phe Gln Tyr Ser Glu Thr Pro Asp Ile Tyr Pro 
            260                 265                 270         

Thr Gly Trp Ile Lys Val Pro Val Asp 
        275                 280     

<210>  207
<211>  276
<212>  PRT
<213>  Bacteroides intestinalis CAG:564

<400>  207

Met Ile Ile Val Arg Leu Trp Gly Gly Leu Gly Asn Gln Leu Phe Gln 
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1               5                   10                  15      

Tyr Ser Phe Gly Gln Tyr Leu Glu Ile Glu Thr Asp Lys Lys Val Phe 
            20                  25                  30          

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

Leu Cys Ser Phe Ile Pro Asp Ile Pro Leu Tyr Asn Ala Tyr Phe Thr 
    50                  55                  60                  

Arg Tyr Thr Gly Val Lys Asn Arg Leu Phe Lys Ala Leu Phe Gln Trp 
65                  70                  75                  80  

Ser Asn Thr Tyr Leu Ser Glu Ser Met Phe Asp Ile Cys Leu Leu Glu 
                85                  90                  95      

Lys Ala Arg Gly Lys Ile Phe Leu Gln Gly Tyr Trp Gln Glu Glu Lys 
            100                 105                 110         

Tyr Ala Thr Tyr Phe Pro Met Gln Lys Val Leu Ser Glu Trp Lys Asn 
        115                 120                 125             

Pro Asn Val Leu Ser Glu Ile Glu Glu Asn Ile Arg Ser Ala Lys Ile 
    130                 135                 140                 

Ser Val Ser Leu His Val Arg Arg Gly Asp Tyr Phe Ser Pro Lys Asn 
145                 150                 155                 160 

Ile Asn Val Tyr Gly Val Cys Thr Glu Lys Tyr Tyr Glu Gln Ala Ile 
                165                 170                 175     

Asp Arg Ala Asn Ser Glu Ile Glu Glu Asp Lys Gln Phe Phe Val Phe 
            180                 185                 190         

Ser Asp Asp Ile Leu Trp Val Lys Asn His Val Ser Leu Pro Glu Ser 
        195                 200                 205             

Thr Val Phe Val Pro Asn His Glu Ile Ser Gln Phe Ala Tyr Ile Tyr 
    210                 215                 220                 

Leu Met Ser Leu Cys Lys Val Asn Ile Ile Ser Asn Ser Thr Phe Ser 
225                 230                 235                 240 

Trp Trp Gly Ala Tyr Leu Asn Gln His Lys Asn Gln Leu Val Ile Ala 
                245                 250                 255     

Pro Ser Arg Trp Thr Phe Thr Ser Asn Lys Thr Leu Ala Leu Asp Ser 
            260                 265                 270         

Trp Thr Lys Ile 
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        275     

<210>  208
<211>  297
<212>  PRT
<213>  Lachnospiraceae bacterium A4

<400>  208

Met Ile Val Ile His Val Met Gly Gly Leu Gly Asn Gln Leu Tyr Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Glu Lys Leu Arg Ala Leu Gly Arg Glu Val Lys Leu 
            20                  25                  30          

Asp Val Tyr Ala Tyr Arg Gln Ala Glu Gly Ala Glu Arg Glu Trp Arg 
        35                  40                  45              

Ala Leu Glu Leu Glu Trp Leu Glu Gly Ile Arg Tyr Glu Val Cys Thr 
    50                  55                  60                  

Ala Ala Glu Arg Gln Gln Leu Leu Asp Asn Ser Met Arg Leu Ala Asp 
65                  70                  75                  80  

Arg Val Arg Arg Arg Leu Thr Gly Arg Arg Asp Lys Thr Val Arg Glu 
                85                  90                  95      

Cys Ala Ala Tyr Met Pro Glu Ile Phe Glu Met Asp Asp Val Tyr Leu 
            100                 105                 110         

Tyr Gly Phe Trp Gly Cys Glu Lys Tyr Tyr Glu Asp Ile Ile Pro Leu 
        115                 120                 125             

Leu Gln Glu Lys Ile Val Phe Pro Glu Ser Ser Asn Pro Lys Asn Ala 
    130                 135                 140                 

Asp Val Leu Arg Ala Met Ala Gly Glu Asn Ala Val Ser Val His Ile 
145                 150                 155                 160 

Arg Arg Lys Asp Tyr Leu Thr Val Ala Asp Gly Lys Arg Tyr Met Gly 
                165                 170                 175     

Ile Cys Thr Asp Ala Tyr Tyr Lys Gly Ala Phe Arg Tyr Ile Thr Glu 
            180                 185                 190         

Arg Val Glu Arg Pro Val Phe Tyr Ile Phe Ser Asp Asp Pro Ala Phe 
        195                 200                 205             

Ala Lys Thr Gln Phe Cys Glu Glu Asn Met His Val Val Asp Trp Asn 
    210                 215                 220                 

Thr Gly Arg Glu Ser Leu Gln Asp Met Ala Leu Met Ser Arg Cys Arg 
225                 230                 235                 240 
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His Asn Ile Cys Ala Asn Ser Thr Phe Ser Ile Trp Gly Ala Arg Leu 
                245                 250                 255     

Asn Arg His Pro Asp Lys Ile Met Ile Arg Pro Leu His His Asp Asn 
            260                 265                 270         

Tyr Glu Ala Leu Asp Ala Arg Thr Val His Glu Tyr Trp Lys Gly Trp 
        275                 280                 285             

Val Leu Ile Asp Ala Asp Gly Lys Val 
    290                 295         

<210>  209
<211>  285
<212>  PRT
<213>  Phaeobacter gallaeciensis

<400>  209

Met Ile Ile Thr Arg Leu His Gly Arg Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ala Asp Arg Leu Gly Val Ser Val Ala 
            20                  25                  30          

Leu Asp Ser Arg Gly Ala Glu Leu Arg Gly Glu Gly Val Leu Thr Arg 
        35                  40                  45              

Val Phe Asp Leu Asp Leu Ala Thr Pro Asp Ile Leu Pro Pro Leu Arg 
    50                  55                  60                  

Gln Arg Ala Pro Leu Gly Tyr Ala Leu Trp Arg Gly Leu Gly Gln His 
65                  70                  75                  80  

Leu Gly Thr Gly Pro Lys Leu Arg Arg Glu Val Gly Leu Gly Tyr Asn 
                85                  90                  95      

Pro Asp Phe Val Asp Trp Ser Asp Asn Ser Tyr Leu His Gly Tyr Trp 
            100                 105                 110         

Gln Ser Glu Arg Tyr Phe Ala Gln Ser Ala Glu Arg Ile Arg Arg Asp 
        115                 120                 125             

Phe Thr Phe Pro Glu Tyr Ser Asn Gln Gln Asn Ala Glu Met Ala Ala 
    130                 135                 140                 

Arg Ile Gly Glu Thr Asn Ala Ile Ser Leu His Val Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Leu Thr Leu Ala Ala His Val Leu Cys Asp Gln Ala Tyr Tyr Glu 
                165                 170                 175     
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Ala Ala Leu Ala Gln Val Leu Asp Gly Leu Glu Gly Gln Pro Thr Val 
            180                 185                 190         

Tyr Val Phe Ser Asp Asp Pro Gln Trp Ala Lys Glu Asn Leu Pro Leu 
        195                 200                 205             

Pro Cys Asp Lys Val Val Val Asp Phe Asn Gly Ala Asp Thr Asp Tyr 
    210                 215                 220                 

Glu Asp Met Arg Leu Met Ser Leu Cys Lys His Asn Ile Ile Gly Asn 
225                 230                 235                 240 

Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Gln Thr Pro Asp Arg 
                245                 250                 255     

Arg Val Ala Gly Pro Thr Lys Trp Phe Gly Asp Pro Lys Leu Asn Asn 
            260                 265                 270         

Pro Asp Ile Leu Pro Pro Asp Trp Leu Arg Ile Ser Val 
        275                 280                 285 

<210>  210
<211>  686
<212>  PRT
<213>  Firmicutes bacterium CAG:791

<400>  210

Met Ser Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr Ala Leu Tyr Leu 
1               5                   10                  15      

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

Tyr Asp Glu Glu Thr Phe Arg Asn Ser Ser Gln Lys Arg Arg Pro Lys 
        35                  40                  45              

His Leu Asp Ile Phe Gly Ile Thr Tyr Pro Ser Ala Gly Lys Glu Glu 
    50                  55                  60                  

Leu Glu Lys Leu Thr Asp Gly Ala Met Asp Leu Pro Ser Arg Ile Arg 
65                  70                  75                  80  

Arg Lys Ile Leu Gly Arg Lys Ser Leu Glu Lys Asn Asp Arg Asp Phe 
                85                  90                  95      

Met Phe Asp Pro Ser Phe Leu Glu Glu Thr Glu Gly Tyr Phe Cys Gly 
            100                 105                 110         

Gly Phe Gln Ser Pro Arg Tyr Phe Ala Gly Ala Glu Glu Glu Val Arg 
        115                 120                 125             
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Lys Ala Phe Thr Phe Pro Glu Glu Leu Leu Cys Pro Lys Glu Gly Cys 
    130                 135                 140                 

Ser Arg Gln Glu Gln Lys Met Leu Glu Gln Ser Ala Ser Tyr Ala Glu 
145                 150                 155                 160 

Arg Ile Arg Lys Ala Asn Cys Glu Ala Ala Asp Arg Gly Val Pro Gly 
                165                 170                 175     

Gly Gly Ser Ala Ser Ile His Leu Arg Phe Gly Asp Tyr Val Asp Lys 
            180                 185                 190         

Gly Asp Ile Tyr Gly Gly Ile Cys Thr Asp Ala Tyr Tyr Asp Thr Ala 
        195                 200                 205             

Ile Arg Cys Leu Lys Glu Arg Asp Pro Gly Met Ile Phe Phe Val Phe 
    210                 215                 220                 

Ser Asn Asp Glu Glu Lys Ala Gly Glu Trp Ile Arg Tyr Gln Ala Glu 
225                 230                 235                 240 

Arg Ser Glu Asn Leu Gly Arg Gly His Phe Val Leu Val Lys Gly Cys 
                245                 250                 255     

Asp Glu Asp His Gly Tyr Leu Asp Leu Tyr Leu Met Thr Leu Cys Arg 
            260                 265                 270         

Asn His Val Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ser Phe Met 
        275                 280                 285             

Cys Asp Ala Pro Asp Lys Met Val Phe Ala Pro Ser Ile Trp Asn Asn 
    290                 295                 300                 

Gln Lys Asp Gly Ser Glu Leu Ala Arg Thr Asp Ile Tyr Ala Asp Phe 
305                 310                 315                 320 

Met Gln Arg Ile Ser Pro Arg Gly Thr Arg Leu Ser Asp Arg Pro Leu 
                325                 330                 335     

Ile Ser Val Ile Val Thr Ala Tyr Asn Val Ala Pro Tyr Ile Gly Arg 
            340                 345                 350         

Ala Leu Asp Ser Val Cys Gly Gln Thr Trp Lys Asn Leu Glu Ile Ile 
        355                 360                 365             

Ala Val Asp Asp Gly Ser Ser Asp Glu Thr Gly Ala Ile Leu Asp Arg 
    370                 375                 380                 

Tyr Ala Ala Gly Asp Ser Arg Ile Gln Val Val His Thr Glu Asn Arg 
385                 390                 395                 400 
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Gly Val Ser Ala Ala Arg Asn Glu Gly Ile Ala His Ala Arg Gly Glu 
                405                 410                 415     

Tyr Ile Gly Phe Val Asp Gly Asp Asp Arg Ala His Pro Ala Met Tyr 
            420                 425                 430         

Glu Ala Met Ile Arg Gly Ile Leu Ser Ser Gly Ala Asp Met Ala Val 
        435                 440                 445             

Val Arg Tyr Arg Glu Val Ser Ala Glu Glu Thr Leu Thr Asp Ala Glu 
    450                 455                 460                 

Glu Gln Val Ala Ser Phe Asp Pro Val Leu Arg Ala Ser Val Leu Leu 
465                 470                 475                 480 

Gln Gln Arg Asp Ala Val Gln Cys Phe Ile Arg Ala Gly Met Ala Glu 
                485                 490                 495     

Glu Glu Gly Lys Ile Val Leu Arg Ser Ala Val Trp Asn Lys Leu Phe 
            500                 505                 510         

His Arg Arg Leu Leu Arg Asp Asn Arg Phe Pro Glu Gly Thr Ser Ala 
        515                 520                 525             

Glu Asp Ile Pro Phe Thr Thr Arg Ala Leu Cys Leu Ser Lys Lys Val 
    530                 535                 540                 

Leu Cys Val Pro Glu Ile Leu Tyr Asp Tyr Val Val Asn Arg Gln Glu 
545                 550                 555                 560 

Ser Ile Met Asn Thr Gly Arg Ala Glu Arg Thr Leu Thr Gln Glu Ile 
                565                 570                 575     

Pro Ala Trp Arg Thr His Leu Glu Leu Leu Lys Glu Ser Gly Leu Ser 
            580                 585                 590         

Asp Leu Ala Glu Glu Ser Glu Tyr Trp Phe Tyr Arg Arg Met Leu Ser 
        595                 600                 605             

Tyr Glu Glu Glu Tyr Arg Arg Cys Ser Glu Thr Ala Lys Glu Ala Lys 
    610                 615                 620                 

Glu Leu Gln Glu Arg Ile Leu Lys His Arg Asp Arg Ile Leu Glu Leu 
625                 630                 635                 640 

Ala Glu Glu His Ser Phe Gly Arg Arg Gly Asp Arg Glu Arg Leu Lys 
                645                 650                 655     

Leu Tyr Val Asn Ser Pro Arg Gln Tyr Phe Leu Leu Ser Asp Leu Tyr 
            660                 665                 670         
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Glu Lys Thr Val Val Asn Trp Lys Asn Arg Pro Asp Lys Thr 
        675                 680                 685     

<210>  211
<211>  290
<212>  PRT
<213>  Butyrivibrio proteoclasticus

<400>  211

Met Arg Lys Arg Ile Ile Ala Leu Asn Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Phe Ala Arg Met Leu Glu Asp Arg Lys His Cys Leu 
            20                  25                  30          

Ile Glu Phe Asp Thr Gly Phe Tyr Ser Thr Val Asn Asp Arg Lys Leu 
        35                  40                  45              

Ala Ile Gln Asn Tyr Asn Ile His Lys Tyr Asp Phe Cys Asn His Glu 
    50                  55                  60                  

Tyr Tyr Asn Lys Ile Arg Leu Leu Phe Gln Lys Ile Pro Phe Val Ala 
65                  70                  75                  80  

Trp Leu Ala Gly Thr Tyr Lys Glu Tyr Ser Glu Tyr Gln Leu Asp Pro 
                85                  90                  95      

Arg Val Phe Leu Phe Asn Tyr Arg Phe Tyr Tyr Gly Tyr Trp Gln Asn 
            100                 105                 110         

Lys Gln Tyr Phe Glu Asn Ile Ser Asn Asp Ile Arg Asn Glu Leu Ser 
        115                 120                 125             

Tyr Ile Gly Asn Val Ser Glu Lys Glu Asn Ala Leu Leu Asn Met Leu 
    130                 135                 140                 

Glu Ala His Asn Ala Ile Ala Ile His Val Arg Arg Gly Asp Tyr Thr 
145                 150                 155                 160 

Gln Glu Gly Tyr Asn Lys Ile Tyr Ile Ser Leu Ser Lys Glu Tyr Tyr 
                165                 170                 175     

Lys Arg Ala Val Ser Ile Ala Cys Lys Glu Leu Gly Asp Asn Asn Ile 
            180                 185                 190         

Pro Leu Tyr Val Phe Ser Asp Asp Ile Asp Trp Cys Lys Ala Asn Leu 
        195                 200                 205             

Ala Asp Ile Gly Asn Val Thr Phe Val Asp Asn Thr Ile Ser Ser Ser 
    210                 215                 220                 

Ala Asp Ile Asp Met Leu Met Met Lys Lys Ser Arg Cys Leu Ile Thr 
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225                 230                 235                 240 

Ala Asn Ser Thr Phe Ser Trp Trp Ser Ala Trp Leu Ser Asp Arg Asp 
                245                 250                 255     

Asp Lys Ile Val Leu Val Pro Asp Lys Trp Leu Gln Asp Glu Glu Lys 
            260                 265                 270         

Asn Thr Lys Leu Met Lys Ala Phe Ile Cys Asp Lys Trp Lys Ile Val 
        275                 280                 285             

Pro Val 
    290 

<210>  212
<211>  286
<212>  PRT
<213>  Bacteroides sp. 2_1_16

<400>  212

Met Gln Val Val Ala Arg Ile Ile Gly Gly Leu Gly Asn Gln Met Phe 
1               5                   10                  15      

Ile Tyr Ala Thr Ala Arg Ala Leu Ala Leu Arg Ile Asp Ala Asp Leu 
            20                  25                  30          

Ile Leu Asp Thr Gln Ser Gly Tyr Lys Asn Asp Leu Phe Lys Arg Asn 
        35                  40                  45              

Phe Leu Leu Asp Ser Phe Cys Ile Ser Tyr Arg Lys Ala Asn Cys Phe 
    50                  55                  60                  

Gln Lys Tyr Asp Tyr Tyr Leu Gly Glu Lys Val Lys Ser Leu Gly Lys 
65                  70                  75                  80  

Lys Thr His Phe Ser Val Ile Pro Phe Met Lys Tyr Ile Ser Glu Asn 
                85                  90                  95      

Thr Ser Cys Asp Phe Val Asp Gly Leu Leu Lys Lys His Ile Leu Ser 
            100                 105                 110         

Val Tyr Leu Asp Gly Tyr Trp Gln Asn Glu Ala Tyr Phe Lys Asp Tyr 
        115                 120                 125             

Ala Ser Ile Ile Lys Lys Asp Phe Gln Phe Cys Gln Val Asn Asp Leu 
    130                 135                 140                 

Arg Thr Leu Ser Glu Ala Glu Ile Ile Lys Lys Ser Ile Thr Pro Val 
145                 150                 155                 160 

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

Ser Lys Val Asp Asn Pro Thr Phe Phe Ile Phe Ser Glu Asp Gln Glu 
        195                 200                 205             

Trp Val Lys Asn Asn Leu Glu Gln Lys Ser Asn Phe Ile Met Ile Ser 
    210                 215                 220                 

Pro Lys Glu Gly Asn Tyr Ser Ala Leu Asn Asp Met Tyr Leu Ile Ser 
225                 230                 235                 240 

Leu Cys Lys His His Ile Val Ser Asn Ser Ser Phe Tyr Trp Trp Gly 
                245                 250                 255     

Ala Trp Leu Ala Asn Asn Lys Asn Lys Ile Val Val Ala Ser Asp Cys 
            260                 265                 270         

Phe Leu Asn Pro Gln Ser Ile Pro Asp Ser Trp Ile Lys Phe 
        275                 280                 285     

<210>  213
<211>  300
<212>  PRT
<213>  Desulfomicrobium baculatum

<400>  213

Met Ala Lys Ile Val Thr Arg Ile Met Gly Gly Ile Gly Asn Gln Leu 
1               5                   10                  15      

Phe Cys Tyr Ala Ala Ala Arg Arg Leu Ala Leu Val Asn His Ala Glu 
            20                  25                  30          

Leu Val Ile Asp Asp Val Thr Gly Phe Ser Arg Asp Arg Val Tyr Arg 
        35                  40                  45              

Arg Arg Tyr Met Leu Asp His Phe Asn Ile Ser Ala Arg Lys Ala Thr 
    50                  55                  60                  

Asn Tyr Glu Arg Met Glu Pro Phe Glu Arg Tyr Arg Arg Gly Leu Ala 
65                  70                  75                  80  

Lys Tyr Ile Ser Lys Lys Leu Pro Phe Phe Glu Arg Glu Tyr Ile Glu 
                85                  90                  95      

Gln Glu Arg Ile Glu Phe Asp Pro Arg Phe Leu Glu Tyr Arg Thr Tyr 
            100                 105                 110         

Asn Asn Ile Tyr Ile Asp Gly Leu Trp Gln Ser Glu Asn Tyr Phe Lys 
        115                 120                 125             
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Asp Val Glu Asp Ile Ile Arg Asp Asp Leu Lys Ile Ile Pro Pro Thr 
    130                 135                 140                 

Asp Leu Glu Asn Ile Asn Ile Ala Lys Lys Ile Lys Asn Ile Gln Asn 
145                 150                 155                 160 

Thr Ile Ala Met His Val Arg Trp Phe Asp Leu Pro Gly Ile Asn Leu 
                165                 170                 175     

Gly Asn Asn Val Ser Thr Tyr Tyr Tyr His Arg Ala Ile Ala Met Met 
            180                 185                 190         

Glu Gln Arg Ile Asn Ala Pro His Tyr Phe Leu Phe Ser Asp Asn Leu 
        195                 200                 205             

Glu Ala Val His Ser Lys Leu Asp Leu Pro Glu Gly Arg Val Thr Phe 
    210                 215                 220                 

Val Ser Asn Asn Asp Gly Asp Asp Asn Ala Tyr Ala Asp Leu Trp Leu 
225                 230                 235                 240 

Met Ser Gln Cys Lys His Phe Ile Thr Ala Asn Ser Thr Phe Ser Trp 
                245                 250                 255     

Trp Gly Ala Trp Leu Gly Glu Ser Arg Asp Ser Val Val Leu Val Pro 
            260                 265                 270         

Arg Phe Ser Pro Asp Gly Gly Val Thr Ser Trp Cys Phe Thr Gly Leu 
        275                 280                 285             

Ile Pro Glu Arg Trp Glu Gln Val Ser Ser Ile Arg 
    290                 295                 300 

<210>  214
<211>  287
<212>  PRT
<213>  Prevotella pleuritidis

<400>  214

Met Asp Ile Val Leu Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Ala Lys Arg Gln Arg Asn Asn His Thr Val Tyr 
            20                  25                  30          

Cys Val Phe Gly Pro Arg Thr Gln Tyr Ser Leu Asp Lys Leu Phe Asp 
        35                  40                  45              

Ile Pro Tyr Arg His Asn Ala Val Leu Val Leu Leu Tyr Arg Ala Leu 
    50                  55                  60                  
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Asp Lys Ala His Phe Ser Asn His Arg Trp Leu Arg Arg Leu Leu Arg 
65                  70                  75                  80  

Pro Thr Leu Gln Leu Leu Gly Val Lys Met Ile Val Glu Pro Leu Ser 
                85                  90                  95      

Arg Asp Phe Asp Met Arg His Phe Thr His Gln Lys Gly Ile Val Phe 
            100                 105                 110         

Tyr Arg Gly Gly Trp His Ser Glu Leu Asn Phe Thr Ala Val Ala Asp 
        115                 120                 125             

Ala Val Lys Arg Arg Phe Arg Phe Pro Glu Ile Gln Asp Ala Ala Val 
    130                 135                 140                 

Leu Ala Val Ile Asp Arg Ile Lys Ser Cys Gln Ser Val Ser Leu His 
145                 150                 155                 160 

Leu Arg Arg Gly Asp Tyr Leu Gly Leu Ser Glu Phe Gln Gly Val Cys 
                165                 170                 175     

Thr Glu Ala Tyr Tyr Glu His Ala Ile Ala Tyr Phe Glu Ser Gln Ile 
            180                 185                 190         

Glu Ser Pro Glu Tyr Phe Val Phe Ser Asp Asp Pro Thr Tyr Ala Arg 
        195                 200                 205             

Glu Gln Phe Gly Ala Asp Pro Asn Phe His Ile Ile Asp Leu Asn His 
    210                 215                 220                 

Gly Glu Asp Ala Trp Cys Asp Leu Leu Met Met Thr Gln Cys Arg Tyr 
225                 230                 235                 240 

Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn 
                245                 250                 255     

Asp Asn Pro Ser Lys Ile Val Val His Pro Arg Tyr His Leu Asn Gly 
            260                 265                 270         

Val Glu Thr Arg Asp Phe Tyr Pro Arg Asn Trp Ile Cys Ile Glu 
        275                 280                 285         

<210>  215
<211>  277
<212>  PRT
<213>  Bacteroides sp. 1_1_14

<400>  215

Met Lys Val Ile Trp Phe Asn Gly Asn Leu Gly Asn Gln Val Phe Tyr 
1               5                   10                  15      

Cys Lys Tyr Lys Glu Phe Leu His Asn Lys Tyr Pro Asn Glu Thr Ile 
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            20                  25                  30          

Lys Tyr Tyr Ser Asn Ser Arg Ser Pro Lys Ile Cys Val Glu Gln Tyr 
        35                  40                  45              

Phe Arg Leu Ser Leu Pro Asp Arg Ile Asp Ser Phe Lys Val Arg Phe 
    50                  55                  60                  

Val Phe Glu Phe Leu Gly Lys Phe Phe Arg Arg Ile Pro Leu Lys Phe 
65                  70                  75                  80  

Val Pro Lys Trp Tyr Cys Thr Arg Lys Ser Leu Asn Tyr Glu Ala Ser 
                85                  90                  95      

Tyr Phe Glu His Tyr Leu Gln Asp Lys Ser Phe Phe Glu Lys Glu Asp 
            100                 105                 110         

Ser Ser Trp Leu Lys Ala Lys Lys Pro Asp Asn Phe Ser Glu Lys Tyr 
        115                 120                 125             

Leu Ile Phe Glu Asn Leu Ile Cys Asn Thr Asn Ser Val Ala Val His 
    130                 135                 140                 

Ile Arg Arg Gly Asp Tyr Ile Lys Pro Gly Ser Asp Tyr Glu Asp Leu 
145                 150                 155                 160 

Ser Ala Thr Asp Tyr Tyr Glu Gln Ala Ile Lys Lys Ala Thr Glu Val 
                165                 170                 175     

Tyr Leu Asp Ser Gln Phe Phe Phe Phe Ser Asp Asp Leu Glu Phe Val 
            180                 185                 190         

Lys Asn Asn Phe Lys Gly Asp Asn Ile Tyr Tyr Val Asp Cys Asn Arg 
        195                 200                 205             

Gly Ala Asp Ser Tyr Leu Asp Ile Leu Leu Met Ser Gln Ala Lys Ile 
    210                 215                 220                 

Asn Ile Ile Ala Asn Ser Thr Phe Ser Tyr Trp Gly Ala Tyr Met Asn 
225                 230                 235                 240 

His Glu Lys Lys Lys Val Met Tyr Ser Asp Leu Trp Phe Arg Asn Glu 
                245                 250                 255     

Ser Gly Arg Gln Met Pro Asn Ile Met Leu Asp Ser Trp Ile Cys Ile 
            260                 265                 270         

Glu Thr Lys Arg Lys 
        275         

<210>  216
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<211>  314
<212>  PRT
<213>  Agromyces subbeticus

<400>  216

Met Val Gly Arg Val Gly Ile Ala Arg Arg Gln Ala Ala Asp Val Ser 
1               5                   10                  15      

Cys Thr Asp Gly Glu Gly Leu Val Ala Trp Arg Ile Arg Thr Gly Glu 
            20                  25                  30          

Ile Val Leu Gly Leu Gln Gly Gly Ile Gly Asn Gln Leu Phe Glu Trp 
        35                  40                  45              

Ala Phe Ala Met Ala Leu Arg Ser Ile Gly Arg Arg Val Leu Phe Asp 
    50                  55                  60                  

Ala Val Arg Cys Arg Gly Asp Arg Pro Leu Met Ile Gly Pro Leu Leu 
65                  70                  75                  80  

Pro Ala Ser Asp Trp Leu Ala Ala Pro Val Gly Leu Ala Leu Ala Gly 
                85                  90                  95      

Ala Thr Lys Ala Gly Leu Leu Ser Asp Arg Ser Trp Pro Arg Leu Val 
            100                 105                 110         

Arg Gln Arg Arg Ser Gly Tyr Asp Pro Ser Val Leu Glu Arg Leu Gly 
        115                 120                 125             

Gly Thr Ser Tyr Leu Leu Gly Thr Phe Gln Ser Ala Arg Tyr Phe Asp 
    130                 135                 140                 

Gly Val Glu His Glu Val Arg Ala Ala Val Arg Ala Leu Leu Glu Gly 
145                 150                 155                 160 

Met Leu Thr Pro Ser Gly Arg Arg Phe Ala Asp Glu Leu Arg Ala Asp 
                165                 170                 175     

Pro His Arg Val Ala Val His Val Arg Arg Gly Asp Tyr Val Ser Asp 
            180                 185                 190         

Pro Asn Ala Ala Val Arg His Gly Val Leu Gly Ala Gly Tyr Tyr Asp 
        195                 200                 205             

Gln Ala Leu Glu His Ala Ala Ala Leu Gly His Val Arg Arg Val Trp 
    210                 215                 220                 

Phe Ser Asp Asp Leu Asp Trp Val Arg Glu His Leu Ala Arg Asp Asp 
225                 230                 235                 240 

Asp Leu Leu Cys Pro Ala Asp Ala Thr Arg His Asp Gly Gly Glu Ile 
                245                 250                 255     
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Ala Leu Ile Ala Ser Cys Ala Thr Arg Ile Ile Ala Asn Ser Ser Phe 
            260                 265                 270         

Ser Trp Trp Gly Gly Trp Leu Gly Ala Pro Ser Ser Pro Ala His Pro 
        275                 280                 285             

Val Ile Ala Pro Ser Thr Trp Phe Ala Asp Gly His Ser Asp Ala Ala 
    290                 295                 300                 

Glu Leu Val Pro Arg Asp Trp Val Arg Leu 
305                 310                 

<210>  217
<211>  291
<212>  PRT
<213>  Prevotella salivae

<400>  217

Met Ile Ala Thr Thr Leu Phe Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Thr Ala Lys Ala Leu Ser Leu His Tyr Arg Thr Pro Met Ala 
            20                  25                  30          

Phe Asn Leu Arg Gln Gly Phe Glu Gln Asp Tyr Lys Tyr Gln Arg His 
        35                  40                  45              

Leu Glu Leu Asn His Phe Lys Cys Gln Leu Pro Thr Ala Lys Trp Ile 
    50                  55                  60                  

Thr Phe Asn Tyr Lys Gly Glu Leu Asn Ile Lys Arg Ile Ser Arg Arg 
65                  70                  75                  80  

Ile Gly Arg Asn Leu Leu Cys Pro His Tyr Gln Phe Ile Lys Glu Lys 
                85                  90                  95      

Glu Pro Phe His Tyr Glu Lys Arg Leu Phe Glu Phe Thr Asn Lys Asn 
            100                 105                 110         

Ile Phe Leu Glu Gly Tyr Trp Gln Ser Pro Arg Tyr Phe Glu Asn Tyr 
        115                 120                 125             

Ser Asp Glu Ile Arg Arg Asp Phe Gln Leu Lys Ser Ile Leu Pro His 
    130                 135                 140                 

Thr Ile Thr Asp Glu Leu Gln Met Leu Lys Gly Thr Gly Lys Pro Leu 
145                 150                 155                 160 

Val Met Leu Gly Ile Arg Arg Tyr Gln Glu Val Lys Asp Lys Lys Asp 
                165                 170                 175     
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Ser Pro Tyr Pro Leu Cys Asn Lys Asp Tyr Tyr Ala Lys Ala Ile Ser 
            180                 185                 190         

His Val Gln Glu Gln Leu Pro Ala Pro Leu Phe Val Val Phe Thr Gln 
        195                 200                 205             

Glu Gln Ala Trp Ala Met Asn Asn Leu Pro Thr Asn Ala Asn Leu Tyr 
    210                 215                 220                 

Phe Val Lys Glu Lys Asp Asn Ala Trp Ala Thr Ile Ala Asp Met Tyr 
225                 230                 235                 240 

Leu Met Thr Gln Cys Gln His Ala Ile Ile Ser Asn Ser Thr Phe Tyr 
                245                 250                 255     

Trp Trp Gly Ala Trp Leu Gln His Pro Ile Glu Asn His Ile Val Val 
            260                 265                 270         

Ala Pro Asn Asn Phe Ile Asn Arg Asp Cys Val Cys Asp Asn Trp Ile 
        275                 280                 285             

Ile Leu Asp 
    290     

<210>  218
<211>  304
<212>  PRT
<213>  Carnobacterium sp. WN1359

<400>  218

Met Ile Phe Val Asp Leu Ser Glu Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Tyr Ser Arg Tyr Leu Gln Glu Leu Tyr Gly Gly Thr Leu Tyr 
            20                  25                  30          

Leu Asn Thr Ser Ser Phe Lys Arg Lys Asn Ser Thr Arg Ser Tyr Ser 
        35                  40                  45              

Leu Asn Asn Phe Tyr Leu Tyr Glu Asn Val Lys Leu Pro Ser Lys Phe 
    50                  55                  60                  

Arg Arg Val Ile Tyr Asn Phe Tyr Ser Lys Thr Ile Arg Met Phe Ile 
65                  70                  75                  80  

Lys Lys Val Ile Arg Met Asn Pro Tyr Ser Asp Lys Tyr Tyr Phe Ser 
                85                  90                  95      

Met Ile Pro Tyr Gly Phe Tyr Val Ser Ser Gln Val Phe Lys Tyr Leu 
            100                 105                 110         
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Thr Val Pro Thr Thr Lys Arg His Asn Ile Phe Val Met Gly Thr Trp 
        115                 120                 125             

Gln Thr Asn Lys Tyr Phe Gln Ser Ile Asn Asp Lys Ile Lys Asp Glu 
    130                 135                 140                 

Leu Lys Val Lys Thr Glu Pro Asn Glu Leu Asn Lys Lys Leu Ile Thr 
145                 150                 155                 160 

Glu Ile Asn Ser Asn Gln Ser Val Cys Val His Ile Arg Leu Gly Asp 
                165                 170                 175     

Tyr Thr Asn Pro Glu Phe Asp Tyr Leu His Val Cys Thr Ser Asp Tyr 
            180                 185                 190         

Tyr Leu Lys Gly Met Asp Tyr Ile Val Ser Lys Val Lys Glu Pro Asn 
        195                 200                 205             

Phe Tyr Ile Phe Ser Asn Ser Ser Ser Asp Ile Glu Trp Ile Lys Asn 
    210                 215                 220                 

Asn Tyr Asn Phe Lys Tyr Lys Val Lys Tyr Ile Asp Leu Asn Asn Pro 
225                 230                 235                 240 

Asp Phe Glu Asp Phe Arg Leu Met Tyr Asn Cys Lys His Phe Ile Ile 
                245                 250                 255     

Ser Asn Ser Thr Phe Ser Trp Trp Ala Gln Phe Leu Ser Asn Asn Asp 
            260                 265                 270         

Lys Lys Ile Ile Val Ala Pro Ser Lys Trp Gln Lys Ser Asn Glu Asn 
        275                 280                 285             

Glu Ala Lys Asp Ile Tyr Leu Asp His Trp Lys Leu Ile Glu Ile Glu 
    290                 295                 300                 

<210>  219
<211>  304
<212>  PRT
<213>  Butyrivibrio sp. AD3002

<400>  219

Met Leu Ile Ile Gln Ile Ala Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Met Tyr Arg Lys Leu Leu Lys Ala Gly Ala Asp Arg Asn Ile 
            20                  25                  30          

Lys Leu Asp Thr Lys Trp Phe Asp Glu Asp Lys Gln Ser Gly Val Leu 
        35                  40                  45              

Ala Lys Arg Lys Leu Glu Leu Glu Tyr Phe Thr Gly Leu Pro Leu Pro 
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    50                  55                  60                  

Val Cys Ser Glu Ser Glu Arg Ala Arg Phe Thr Asp Arg Ser Val Ala 
65                  70                  75                  80  

Arg Lys Val Val Glu Lys Leu Val Pro Gly Met Gly Ser Arg Phe Thr 
                85                  90                  95      

Glu Ser Cys Met Tyr His Pro Glu Ile Phe Glu Leu Lys Asp Lys Tyr 
            100                 105                 110         

Ile Glu Gly Tyr Phe Ala Cys Gln Lys Tyr Tyr Asp Asp Ile Met Gly 
        115                 120                 125             

Glu Leu Gln Glu Leu Phe Val Phe Pro Thr His Pro Asp Glu Glu Ile 
    130                 135                 140                 

Asn Ile Lys Asn Met Asn Leu Met Asn Glu Met Glu Met Val Pro Ser 
145                 150                 155                 160 

Val Ser Val His Ile Arg Arg Gly Asp Tyr Leu Asp Pro Glu Asn Ala 
                165                 170                 175     

Ala Leu Phe Gly Asn Ile Ala Thr Asp Ala Tyr Tyr Asp Ser Ala Met 
            180                 185                 190         

Glu Tyr Phe Lys Ala Ile Asp Pro Asp Thr His Phe Tyr Ile Phe Thr 
        195                 200                 205             

Asn Asp Pro Glu Tyr Ala Arg Glu Lys Tyr Ala Asp Pro Gly Arg Tyr 
    210                 215                 220                 

Thr Ile Val Asp His Asn Thr Gly Lys Tyr Ser Leu Leu Asp Ile Gln 
225                 230                 235                 240 

Leu Met Ser His Cys Arg Gly Asn Ile Cys Ala Asn Ser Thr Phe Ser 
                245                 250                 255     

Phe Trp Gly Ala Arg Leu Asn Arg Arg Lys Asp Lys Ile Pro Val Arg 
            260                 265                 270         

Thr Leu Val Met Arg Asn Asn Gln Pro Val Thr Pro Glu Leu Met His 
        275                 280                 285             

Glu Tyr Trp Pro Gly Trp Val Leu Val Asp Lys Asp Gly Lys Val Arg 
    290                 295                 300                 

<210>  220
<211>  299
<212>  PRT
<213>  Clostridium sp. KLE 1755
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<400>  220

Met Ile Val Ile Arg Val Met Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Glu Lys Phe Lys Ala Leu Gly Lys Glu Thr Arg Leu 
            20                  25                  30          

Asp Thr Ser Trp Phe Asp Asn Ala Ser Met Gln Glu Asn Val Leu Ala 
        35                  40                  45              

Arg Arg Ser Leu Glu Leu Arg Phe Phe Asp Asn Leu Thr Tyr Glu Ala 
    50                  55                  60                  

Cys Thr Pro Gln Glu Arg Glu Ala Leu Leu Gly Lys Glu Gly Phe Phe 
65                  70                  75                  80  

Asn Lys Leu Glu Arg Lys Leu Phe Pro Ser Lys Asn Lys His Phe Tyr 
                85                  90                  95      

Glu Ser Glu Met Phe His Pro Glu Ile Phe Lys Leu Asp Asn Val Tyr 
            100                 105                 110         

Leu Glu Gly His Trp Ala Cys Glu Lys Tyr Tyr His Asp Ile Met Pro 
        115                 120                 125             

Leu Leu Gln Ser Lys Ile Ile Phe Pro Lys Thr Asp Asn Ile Gln Asn 
    130                 135                 140                 

Asn Met Leu Lys Asn Lys Met Asn Ser Glu Asn Ser Val Ser Ile His 
145                 150                 155                 160 

Ile Arg Arg Gly Asp Tyr Leu Asp Pro Glu Asn Ala Ala Met Phe Gly 
                165                 170                 175     

Gly Ile Cys Thr Asp Ser Tyr Tyr Lys Ser Ala Glu Gly Tyr Ile Arg 
            180                 185                 190         

Asn Arg Val Thr Asn Pro His Phe Tyr Leu Phe Ser Asp Asp Pro Ala 
        195                 200                 205             

Tyr Leu Arg Glu His Tyr Lys Gly Glu Glu Tyr Thr Val Val Asp Trp 
    210                 215                 220                 

Asn His Gly Ala Asp Ser Phe Tyr Asp Met Glu Leu Met Ser Cys Cys 
225                 230                 235                 240 

Lys His Asn Val Cys Ala Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg 
                245                 250                 255     

Leu Asn Arg Thr Glu Lys Lys Ile Val Ile Arg Pro Ala Lys His Lys 
            260                 265                 270         
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Asn Ser Gln Gln Ala Glu Pro Glu Arg Met His Glu Leu Trp Glu Asn 
        275                 280                 285             

Trp Val Ile Ile Asp Glu Glu Gly Arg Ile Val 
    290                 295                 

<210>  221
<211>  275
<212>  PRT
<213>  Bacteroides vulgatus

<400>  221

Met Lys Phe Phe Val Phe Gly Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ser Tyr Tyr Arg Tyr Leu Lys Lys Lys Tyr Pro Ser Glu Arg Ile 
            20                  25                  30          

Leu Gly Ile Tyr Pro Asp Ser Leu Lys Ala His Asn Gly Ile Glu Ile 
        35                  40                  45              

Asp Lys Trp Phe Asp Ile Glu Leu Pro Pro Thr Ser Tyr Leu Tyr Asn 
    50                  55                  60                  

Lys Leu Gly Ile Leu Leu Tyr Arg Val Asn Arg Phe Leu Tyr Asn His 
65                  70                  75                  80  

Gly Tyr Arg Leu Leu Phe Cys Asn Arg Val Tyr Pro Gln Ser Met Lys 
                85                  90                  95      

His Phe Phe Gln Trp Gly Asp Trp Gln Asp Tyr Ser Ile Ile Lys Gln 
            100                 105                 110         

Ile Asn Ile Phe Glu Phe Arg Ser Glu Leu Pro Ile Gly Lys Glu Asn 
        115                 120                 125             

Met Glu Phe Leu Lys Lys Met Glu Thr Cys Asn Ser Ile Ser Val His 
    130                 135                 140                 

Ile Arg Arg Gly Asp Tyr Leu Lys Thr Asp Leu Ile His Ile Tyr Gly 
145                 150                 155                 160 

Gly Ile Cys Thr Ser Lys Tyr Tyr Arg Glu Ala Ile Lys Phe Met Glu 
                165                 170                 175     

Gln Glu Val Glu Glu Pro Phe Phe Phe Phe Phe Ser Asp Asp Cys Leu 
            180                 185                 190         

Tyr Val Glu Thr Glu Phe Ala Asp Ile Arg Asn Lys Ile Ile Ile Ser 
        195                 200                 205             
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His Asn Arg Asp Asp Arg Ser Phe Phe Asp Met Tyr Leu Met Ala His 
    210                 215                 220                 

Ala Lys Asn Met Ile Leu Ala Asn Ser Thr Phe Ser Cys Trp Ala Ala 
225                 230                 235                 240 

Tyr Leu Asn Arg Thr Ala Lys Ile Ile Ile Thr Pro Asp Arg Trp Val 
                245                 250                 255     

Asn Thr Asp Phe Ser Lys Leu Glu Ala Leu Pro Asn Glu Trp Ile Lys 
            260                 265                 270         

Ile Arg Val 
        275 

<210>  222
<211>  280
<212>  PRT
<213>  Paraprevotella xylaniphila

<400>  222

Met Arg Leu Ile Lys Met Thr Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Met Tyr Leu Lys Met Arg Ala Val Phe Pro Asp Thr Arg Ile 
            20                  25                  30          

Asp Leu Ser Asp Met Val His Tyr Arg Val His Tyr Gly Tyr Glu Met 
        35                  40                  45              

Asn Lys Val Phe Asn Leu Pro Arg Thr Glu Phe Arg Ile Asn Arg Ser 
    50                  55                  60                  

Leu Lys Lys Ile Ile Glu Phe Leu Leu Phe Lys Thr Ile Leu Glu Arg 
65                  70                  75                  80  

Lys Gln Gly Gly Ser Leu Val Pro Tyr Ile Arg Lys Tyr His Trp Pro 
                85                  90                  95      

Trp Ile Tyr Phe Lys Gly Phe Tyr Gln Ser Glu Glu Tyr Phe Ala Gly 
            100                 105                 110         

Val Glu Lys Glu Val Arg Glu Ala Phe Val Phe Asp Val Arg Arg Val 
        115                 120                 125             

Asn Arg Lys Ser Leu Cys Ala Met Gln Glu Ile Met Ala Asp Pro Asp 
    130                 135                 140                 

Ala Val Ser Ile His Val Arg Arg Gly Asp Tyr Leu Gln Gly Lys His 
145                 150                 155                 160 
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Trp Lys Ser Leu Gly Cys Ile Cys Gln Arg Ser Tyr Tyr Leu Asn Ala 
                165                 170                 175     

Leu Ser Glu Leu Glu Lys Arg Ile Val His Pro His Tyr Tyr Val Phe 
            180                 185                 190         

Ser Glu Asp Leu Asp Trp Val Arg Gln Tyr Leu Pro Leu Glu Asn Ala 
        195                 200                 205             

Val Phe Ile Asp Trp Asn Lys Gly Glu Asp Ser Trp Gln Asp Met Met 
    210                 215                 220                 

Leu Met Ser His Cys Arg His His Ile Ile Cys Asn Ser Thr Phe Ser 
225                 230                 235                 240 

Trp Trp Gly Ala Trp Leu Asn Pro Ser Pro Asp Lys Ile Val Ile Ala 
                245                 250                 255     

Pro Glu Arg Trp Thr Gln Thr Thr Asn Ser Ala Asp Val Val Pro Glu 
            260                 265                 270         

Ser Trp Leu Lys Val Ser Ile Gly 
        275                 280 

<210>  223
<211>  290
<212>  PRT
<213>  Thauera sp. 28

<400>  223

Met Thr Asp Arg Ala Leu Ile Ala Ile Val Lys Gly Gly Leu Gly Asn 
1               5                   10                  15      

Gln Leu Phe Ile Tyr Ala Ala Ala Arg Ala Met Ala Leu Arg Thr Gly 
            20                  25                  30          

Arg Gln Leu Tyr Leu Asp Ala Val Arg Gly Tyr Leu Ala Asp Asp Tyr 
        35                  40                  45              

Gly Arg Ser Phe Arg Leu Asn Arg Phe Pro Ile Glu Ala Glu Leu Met 
    50                  55                  60                  

Pro Glu Gln Trp Arg Val Ala Ser Thr Leu Arg His Pro Arg Ala Lys 
65                  70                  75                  80  

Leu Val Arg Ala Leu Asn Lys Tyr Leu Pro Glu Ala Trp Arg Phe Tyr 
                85                  90                  95      

Val Ala Glu Arg Gly Asp Thr Arg Pro Gly Ala Leu Trp Asn His Gly 
            100                 105                 110         

Arg Asn Val Lys Arg Val Thr Leu Met Gly Tyr Trp Gln Asp Glu Ala 
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        115                 120                 125             

Tyr Phe Leu Asp Tyr Ala Glu Leu Leu Arg Arg Glu Leu Gly Pro Pro 
    130                 135                 140                 

Met Pro Asp Ala Pro Glu Val Arg Ala Arg Gly Glu Arg Phe Ala Gly 
145                 150                 155                 160 

Thr Glu Ser Val Phe Leu His Val Arg Arg Cys Arg Tyr Ser Pro Leu 
                165                 170                 175     

Leu Asp Ala Gly Tyr Tyr Gln Lys Ala Val Asp Leu Ala Cys Ala Glu 
            180                 185                 190         

Leu Asn Lys Pro Val Phe Met Ile Phe Gly Asp Asp Ile Glu Trp Val 
        195                 200                 205             

Val Asn Asn Ile Asp Phe Arg Gly Ala Gly Tyr Glu Arg Gln Asp Tyr 
    210                 215                 220                 

Asp Glu Ser Asp Glu Leu Ala Asp Leu Trp Leu Met Thr Arg Cys Arg 
225                 230                 235                 240 

His Ala Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu 
                245                 250                 255     

Gly Gly Ala Ala Gly Ser Gly Arg His Val Trp Ala Pro Gly Gln Ser 
            260                 265                 270         

Gly Leu Ala Leu Lys Cys Ala Lys Ser Trp Glu Ala Val Asp Ala Gln 
        275                 280                 285             

Pro Glu 
    290 

<210>  224
<211>  305
<212>  PRT
<213>  Subdoligranulum variabile

<400>  224

Met Ile Tyr Ala Glu Leu Ala Gly Gly Leu Gly Asn Gln Met Phe Ile 
1               5                   10                  15      

Tyr Ala Phe Ala Arg Ala Leu Gly Leu Arg Cys Gly Glu Ala Val Thr 
            20                  25                  30          

Leu Leu Asp Arg Gln Asp Trp Arg Asp Gly Ala Pro Ala His Thr Ala 
        35                  40                  45              

Cys Ala Leu Glu Gly Leu Asn Leu Val Pro Glu Val Lys Ile Leu Ala 
    50                  55                  60                  
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Glu Pro Gly Phe Ala Lys Arg His Leu Pro Arg Gln Asn Thr Ala Lys 
65                  70                  75                  80  

Ala Leu Met Ile Lys Tyr Glu Gln Arg Gln Gly Leu Met Ala Arg Asp 
                85                  90                  95      

Trp His Asp Trp Glu Arg Arg Cys Ala Pro Val Leu Asn Leu Leu Gly 
            100                 105                 110         

Leu His Phe Ala Thr Asp Gly Tyr Thr Pro Val Arg Arg Gly Pro Ala 
        115                 120                 125             

Arg Asp Phe Leu Ala Trp Gly Tyr Phe Gln Ser Glu Ala Tyr Phe Ala 
    130                 135                 140                 

Asp Phe Ala Pro Thr Ile Arg Ala Glu Leu Arg Ala Lys Gln Ala Pro 
145                 150                 155                 160 

Ala Gly Val Trp Ala Glu Lys Ile Arg Ala Ala Ala Cys Pro Val Ala 
                165                 170                 175     

Leu His Leu Arg Arg Gly Asp Tyr Cys Arg Pro Glu Asn Glu Ile Leu 
            180                 185                 190         

Gln Val Cys Ser Pro Ala Tyr Tyr Ala Arg Ala Ala Ala Ala Ala Ala 
        195                 200                 205             

Ala Ala Tyr Pro Glu Ala Thr Leu Phe Val Phe Ser Asp Asp Ile Asp 
    210                 215                 220                 

Trp Ala Lys Glu His Leu Asp Thr Ala Gly Leu Pro Ala Val Trp Met 
225                 230                 235                 240 

Pro Arg Gly Asp Ala Val Gly Asp Leu Asn Leu Met Ala Leu Cys Arg 
                245                 250                 255     

Gly Phe Ile Leu Ser Asn Ser Thr Tyr Ser Trp Trp Ala Gln Tyr Leu 
            260                 265                 270         

Ala Gly Glu Gly Arg Thr Val Trp Ala Pro Asp Arg Trp Phe Ala His 
        275                 280                 285             

Thr Lys Gln Thr Ala Leu Tyr Gln Pro Gly Trp His Leu Ile Glu Thr 
    290                 295                 300                 

Arg 
305 

<210>  225
<211>  308
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<212>  PRT
<213>  Firmicutes bacterium CAG:24

<400>  225

Met Ile Ile Val Glu Val Met Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Arg Lys Leu Glu Ser Leu Gly Lys Asp Ala Arg Leu 
            20                  25                  30          

Asp Val Ser Trp Phe Leu Asp Lys Glu Arg Gln Thr Lys Val Leu Ala 
        35                  40                  45              

Ser Arg Lys Leu Glu Leu Ser Trp Phe Glu Asn Leu Pro Ala Lys Tyr 
    50                  55                  60                  

Cys Thr Gln Glu Glu Lys Gln Ala Ile Leu Gly Lys Asn Asn Leu Ile 
65                  70                  75                  80  

Gly Lys Leu Lys Lys Lys Leu Leu Gly Gly Ser Asn Arg His Phe Thr 
                85                  90                  95      

Glu Ser Asp Met Tyr His Pro Glu Ile Phe Asp Leu Glu Asp Ala Tyr 
            100                 105                 110         

Leu Ser Gly Phe Trp Ala Cys Glu Ala Tyr Tyr Ala Asp Ile Leu Pro 
        115                 120                 125             

Met Leu Arg Ser Gln Ile His Phe Pro Asp Pro Glu Lys Gly Glu Gly 
    130                 135                 140                 

Trp Asp Leu Glu Ala Ala Ala Lys Asn Lys Glu Thr Met Glu Arg Met 
145                 150                 155                 160 

Lys Gln Glu Thr Ser Val Ser Ile His Ile Arg Arg Gly Asp Tyr Leu 
                165                 170                 175     

Asp Ala Lys Asn Ala Glu Met Phe Gly Gly Ile Cys Thr Asp Ala Tyr 
            180                 185                 190         

Tyr Glu Ala Ala Ile Ser Tyr Ile Lys Glu Gln Thr Pro Asp Ala His 
        195                 200                 205             

Phe Tyr Val Phe Ser Asp Asp Ser Ala Tyr Val Lys Asn Ala Tyr Pro 
    210                 215                 220                 

Gly Lys Glu Phe Thr Val Val Asp Trp Asn Thr Gly Lys Asn Ser Leu 
225                 230                 235                 240 

Phe Asp Met Gln Leu Met Ser Cys Cys Asn His Asn Ile Cys Ala Asn 
                245                 250                 255     
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Ser Thr Phe Ser Phe Trp Gly Ala Arg Leu Asn Pro Ser Pro Asp Lys 
            260                 265                 270         

Val Met Ile Arg Pro Ser Lys His Lys Asn Ser Gln Asn Ile Val Pro 
        275                 280                 285             

Glu Glu Met Lys Arg Leu Trp Asp Gly Trp Val Leu Ile Asp Gly Lys 
    290                 295                 300                 

Gly Arg Ile Ile 
305             

<210>  226
<211>  283
<212>  PRT
<213>  Prevotella sp. CAG:474

<400>  226

Met Ile Ile Thr Lys Leu Asn Gly Gly Leu Gly Asn Gln Leu Phe Glu 
1               5                   10                  15      

Tyr Ala Cys Ala Arg Asn Leu Gln Leu Lys Tyr Asn Asp Val Leu Tyr 
            20                  25                  30          

Leu Asp Ile Glu Gly Phe Lys Arg Ser Pro Arg His Tyr Ser Leu Glu 
        35                  40                  45              

Lys Phe Lys Leu Ser Ser Asp Val Arg Met Leu Pro Glu Lys Asp Ser 
    50                  55                  60                  

Lys Ser Leu Ile Leu Leu Gln Ala Ile Ser Lys Leu Asn Arg Asn Leu 
65                  70                  75                  80  

Ala Phe Lys Leu Gly Pro Leu Phe Gly Thr Tyr Ile Trp Lys Ser Ser 
                85                  90                  95      

Asn Tyr Arg Pro Leu Lys Ile Lys Asn Thr Arg Gly Lys Lys Leu Tyr 
            100                 105                 110         

Leu Tyr Gly Tyr Trp Gln Ser Tyr Glu Tyr Phe Lys Glu Asn Glu Ala 
        115                 120                 125             

Ile Ile Lys Gln Glu Leu Asn Val Lys Thr Glu Ile Pro Ile Glu Cys 
    130                 135                 140                 

Ser Glu Leu Leu Lys Glu Ile Asn Lys Pro His Ser Ile Cys Val His 
145                 150                 155                 160 

Val Arg Arg Gly Asp Tyr Val Ser Cys Gly Phe Leu His Cys Asp Glu 
                165                 170                 175     
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Ala Tyr Tyr Asn Arg Gly Ile Asn His Ile Phe Asp Lys His Pro Asp 
            180                 185                 190         

Ser Asn Val Val Val Phe Ser Asp Asp Ile Lys Trp Val Lys Ala Asn 
        195                 200                 205             

Met Asn Phe Asp His Pro Val Ala Tyr Val Glu Val Asp Val Pro Asp 
    210                 215                 220                 

Tyr Glu Thr Leu Arg Leu Met Tyr Met Cys Lys His Phe Val Met Ser 
225                 230                 235                 240 

Asn Ser Ser Phe Ser Trp Trp Ala Ser Tyr Leu Ser Asp Asn Lys Glu 
                245                 250                 255     

Lys Ile Val Val Ala Pro Ser Tyr Trp Leu Pro Ala Asn Lys Asp Asn 
            260                 265                 270         

Lys Ser Met Tyr Leu Asp Asn Trp Thr Ile Leu 
        275                 280             

<210>  227
<211>  298
<212>  PRT
<213>  Roseburia intestinalis

<400>  227

Met Arg Gly Asn Arg Gly Met Ile Ala Val Lys Ile Gly Asp Gly Met 
1               5                   10                  15      

Gly Asn Gln Leu Phe Asn Tyr Ala Cys Gly Tyr Ala Gln Ala Arg Arg 
            20                  25                  30          

Asp Gly Asp Ser Leu Val Leu Asp Ile Ser Glu Cys Asp Asn Ser Thr 
        35                  40                  45              

Leu Arg Asp Phe Glu Leu Asp Lys Phe His Leu Lys Tyr Asp Lys Lys 
    50                  55                  60                  

Glu Ser Phe Pro Asn Arg Asn Leu Gly Gln Lys Ile Tyr Lys Asn Leu 
65                  70                  75                  80  

Arg Arg Ala Leu Lys Tyr His Val Ile Lys Glu Arg Glu Val Tyr His 
                85                  90                  95      

Asn Arg Asp His Arg Tyr Asp Val Asn Asp Ile Asp Pro Arg Val Tyr 
            100                 105                 110         

Lys Lys Lys Gly Leu Arg Asn Lys Tyr Leu Tyr Gly Tyr Trp Gln His 
        115                 120                 125             

Leu Ala Tyr Phe Glu Asp Tyr Leu Asp Glu Ile Thr Ala Met Met Thr 
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    130                 135                 140                 

Pro Ala Tyr Glu Gln Ser Glu Thr Val Lys Lys Leu Gln Glu Glu Phe 
145                 150                 155                 160 

Lys Lys Thr Pro Thr Cys Ala Val His Val Arg Gly Gly Asp Ile Met 
                165                 170                 175     

Gly Pro Ala Gly Ala Tyr Phe Lys His Ala Met Glu Arg Met Glu Gln 
            180                 185                 190         

Glu Lys Pro Gly Val Arg Tyr Ile Val Phe Thr Asn Asp Met Glu Arg 
        195                 200                 205             

Ala Glu Glu Ala Leu Ala Pro Val Leu Glu Ser Gln Lys Lys Asp Ala 
    210                 215                 220                 

Val Gly Gln Ala Glu Asn Arg Leu Glu Phe Val Ser Glu Met Gly Glu 
225                 230                 235                 240 

Phe Ser Asp Val Asp Glu Phe Phe Leu Met Ala Ala Cys Gln Asn Gln 
                245                 250                 255     

Ile Leu Ser Asn Ser Thr Phe Ser Thr Trp Ala Ala Tyr Leu Asn Gln 
            260                 265                 270         

Asn Pro Asp Lys Thr Val Ile Met Pro Asp Asp Leu Leu Ser Glu Arg 
        275                 280                 285             

Met Arg Gln Lys Asn Trp Ile Ile Leu Lys 
    290                 295             

<210>  228
<211>  265
<212>  PRT
<213>  Bacteroides ovatus

<400>  228

Met Lys Ile Val Leu Phe Thr Pro Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Leu Phe Tyr Leu Tyr Leu Arg Asp Asn Tyr Pro Asn Gln Asn Ile 
            20                  25                  30          

Tyr Gly Tyr Tyr Asn Arg Asn Ile Leu Asn Lys His Asn Gly Leu Glu 
        35                  40                  45              

Val Asp Lys Val Phe Asp Ile Gln Leu Pro Pro His Thr Val Ile Ser 
    50                  55                  60                  

Asp Ala Ser Ala Phe Phe Ile Arg Ala Leu Gly Gly Leu Gly Leu Lys 
65                  70                  75                  80  
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Tyr Phe Ile Gly Lys Asp Gln Leu Ser Pro Trp Lys Val Tyr Phe Asp 
                85                  90                  95      

Gly Tyr Trp Gln Asn Lys Glu Tyr Phe Gln Asn Asn Val Asp Lys Met 
            100                 105                 110         

Arg Phe Arg Glu Gly Phe Leu Asn Lys Lys Asn Asp Asp Ile Leu Ser 
        115                 120                 125             

Leu Ile Arg Asn Thr Asn Ser Val Ser Val His Val Arg Arg Gly Asp 
    130                 135                 140                 

Tyr Cys Asp Ser Cys Arg Lys Asp Leu Phe Leu Gln Ser Cys Thr Pro 
145                 150                 155                 160 

Gln Tyr Tyr Glu Ser Ala Ile Ser Val Met Lys Glu Lys Phe Gln Lys 
                165                 170                 175     

Pro Val Phe Phe Val Phe Ser Asp Asp Ile Pro Trp Val Lys Val Asn 
            180                 185                 190         

Leu Asn Ile Pro Asn Ala Tyr Tyr Ile Asp Trp Asn Lys Lys Glu Asn 
        195                 200                 205             

Ser Tyr Leu Asp Met Tyr Leu Met Ser Leu Cys Thr Ala Ser Ile Ile 
    210                 215                 220                 

Ala Asn Ser Thr Phe Ser Phe Trp Gly Ala Met Leu Gly Asn Lys Lys 
225                 230                 235                 240 

Glu Leu Val Ile Lys Pro Lys Lys Trp Ile Gly Asp Glu Ile Pro Glu 
                245                 250                 255     

Ile Phe Pro Pro Ser Trp Leu Ser Leu 
            260                 265 

<210>  229
<211>  310
<212>  PRT
<213>  Butyrivibrio sp. AE3009

<400>  229

Met Leu Ile Ile Gln Ile Ala Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Arg Lys Leu Leu Lys Tyr His Pro Asp Gly Val Arg 
            20                  25                  30          

Leu Asp Leu Ser Trp Phe Asp Ser Glu Val Gln Lys Asn Met Leu Ala 
        35                  40                  45              
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Lys Arg Glu Phe Glu Leu Ala Leu Phe Lys Gly Leu Pro Tyr Ile Glu 
    50                  55                  60                  

Cys Lys Pro Glu Glu Arg Ala Ala Phe Leu Asp Arg Asn Ala Ala Gln 
65                  70                  75                  80  

Lys Leu Ser Gly Lys Val Leu Lys Lys Leu Gly Leu Arg Asp Asn Ala 
                85                  90                  95      

Asn Pro Asn Val Phe Glu Glu Ser Arg Met Phe His Pro Glu Ile Phe 
            100                 105                 110         

Glu Leu Asp Asn Lys Tyr Ile Ile Gly Tyr Phe Ala Cys Gln Lys Tyr 
        115                 120                 125             

Tyr Asp Asp Ile Met Gly Asp Leu Cys Asn Leu Phe Glu Phe Pro Glu 
    130                 135                 140                 

His Leu Asp Pro Glu Leu Glu Lys Lys Asn Leu Glu Leu Ile Ser Lys 
145                 150                 155                 160 

Met Glu Lys Glu Asn Ser Val Ser Val His Ile Arg Arg Gly Asp Tyr 
                165                 170                 175     

Leu Asp Pro Glu Asn Phe Lys Ile Leu Gly Asn Ile Ala Thr Asp Glu 
            180                 185                 190         

Tyr Tyr Glu Ser Ala Met Lys Tyr Phe Glu Asp Arg Tyr Glu Lys Val 
        195                 200                 205             

His Phe Tyr Ile Phe Thr Ser Asp His Glu Tyr Ala Arg Glu His Phe 
    210                 215                 220                 

Ala Asp Glu Ser Lys Tyr Thr Ile Val Asp Trp Asn Thr Gly Lys Asp 
225                 230                 235                 240 

Ser Leu Gln Asp Val Arg Leu Met Asn His Cys Leu Gly Asn Ile Cys 
                245                 250                 255     

Ala Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg Leu Asn Gln Arg Gln 
            260                 265                 270         

Asp Lys Val Met Ile Arg Thr Tyr Lys Met Arg Asn Asn Gln Pro Val 
        275                 280                 285             

Asp Pro Asp Thr Met His Asp Tyr Trp Lys Gly Trp Ile Leu Ile Asp 
    290                 295                 300                 

Glu Thr Gly Arg Glu Val 
305                 310 
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<210>  230
<211>  300
<212>  PRT
<213>  Butyrivibrio proteoclasticus

<400>  230

Met Thr Lys Asn Glu Lys Lys Leu Ile Val Lys Phe Gln Gly Gly Leu 
1               5                   10                  15      

Gly Asn Gln Leu Tyr Glu Tyr Ala Phe Cys Glu Trp Leu Arg Gln Gln 
            20                  25                  30          

Tyr Ser Asp Tyr Glu Val Leu Ala Asp Leu Ser Tyr Tyr Lys Ile Arg 
        35                  40                  45              

Ser Ala His Gly Glu Leu Gly Ile Trp Asn Ile Phe Pro Asn Ile Asn 
    50                  55                  60                  

Ile Glu Val Ala Ser Asn Trp Asp Ile Ile Lys Tyr Ser Asp Gln Ile 
65                  70                  75                  80  

Pro Ile Met Tyr Gly Gly Lys Gly Ala Asp Arg Leu Asn Ser Val Arg 
                85                  90                  95      

Thr Asn Val Asn Asp Arg Phe Phe Ser Lys Arg Lys His Ser Tyr Tyr 
            100                 105                 110         

Thr Glu Ile Ser Asn Thr Asp Val Ser Glu Val Ile Asn Ala Leu Asn 
        115                 120                 125             

Asn Gly Ile Arg Tyr Phe Asp Gly Tyr Trp Gln Asn Ile Asp Tyr Phe 
    130                 135                 140                 

Lys Gly Asn Ile Glu Asp Leu Arg Asn Lys Leu Lys Phe Ser Glu Lys 
145                 150                 155                 160 

Cys Asp Lys Tyr Ile Thr Asp Glu Met Leu Arg Asp Asn Ala Val Ser 
                165                 170                 175     

Leu His Val Arg Arg Gly Asp Tyr Val Gly Ser Glu Tyr Glu Lys Glu 
            180                 185                 190         

Val Gly Leu Ser Tyr Tyr Lys Lys Ala Val Glu Tyr Val Leu Asp Arg 
        195                 200                 205             

Val Asp Gln Ala Lys Phe Phe Ile Phe Ser Asp Asp Lys Tyr Tyr Ala 
    210                 215                 220                 

Glu Thr Ala Phe Glu Trp Ile Asp Asn Lys Thr Val Val Ala Gly Tyr 
225                 230                 235                 240 
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Asp Asn Glu Leu Ala His Val Asp Met Leu Leu Met Ser Arg Met Lys 
                245                 250                 255     

Asn Asn Ile Ile Ala Asn Ser Thr Phe Ser Leu Trp Ala Ala Tyr Leu 
            260                 265                 270         

Asn Asp Ser Met Asn Pro Leu Ile Val Tyr Pro Asp Val Glu Ser Leu 
        275                 280                 285             

Asp Lys Lys Thr Phe Ser Asp Trp Asn Gly Ile Lys 
    290                 295                 300 

<210>  231
<211>  292
<212>  PRT
<213>  Prevotella nanceiensis

<400>  231

Met Asp Ser Gln Phe Leu Lys His Ile Lys Leu Ser Gly Gly Phe Gly 
1               5                   10                  15      

Asn Gln Leu Phe Gln Tyr Phe Phe Gly Glu Tyr Leu Lys Glu Lys Tyr 
            20                  25                  30          

Asn Cys Ser Ile Ser Phe Phe Ser Glu Pro Ala Leu Asp Ile Asn Gln 
        35                  40                  45              

Leu Gln Ile His Arg Phe Phe Pro Ala Leu Arg Ile Ser His Asn Thr 
    50                  55                  60                  

Glu Leu Arg Pro Tyr His Tyr Ser Phe Thr Gln Gln Leu Ala Tyr Arg 
65                  70                  75                  80  

Cys Met Arg Lys Leu Leu Leu Leu Phe Pro Phe Leu Asn Arg Lys Val 
                85                  90                  95      

Lys Ile Glu Asn Gly Ser Asn Tyr Gln Asn Gln Ser Phe Asn Asp Thr 
            100                 105                 110         

Tyr Cys Phe Asp Gly Tyr Trp Gln Ser Tyr Arg Tyr Leu Ser Ala Phe 
        115                 120                 125             

Thr Pro Ser Leu Gln Phe Glu Asp Gln Leu Ile Asn Asp Ile Ser Ala 
    130                 135                 140                 

Asp Tyr Ile Asn Ala Ile Glu Gln Ser Glu Ala Val Phe Leu His Ile 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Leu Asn Lys Glu Asn Gln Lys Val Phe Ala Glu 
                165                 170                 175     

Cys Pro Leu Asn Tyr Phe Glu Asn Ala Ala Asn Arg Ile Lys Glu Asp 
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            180                 185                 190         

Ile Lys Asn Val His Phe Phe Val Phe Ser Asn Asp Ile Gln Trp Val 
        195                 200                 205             

Lys Ser His Leu Lys Leu Asn Asp Asn Glu Val Thr Phe Ile Gln Asn 
    210                 215                 220                 

Glu Gly Asn Ser Cys Asp Leu Lys Asp Phe Tyr Leu Met Thr Arg Cys 
225                 230                 235                 240 

Lys His Ala Ile Ile Ser Asn Ser Thr Phe Ser Trp Trp Ala Ala Tyr 
                245                 250                 255     

Leu Ile Asn Asn Ser Asp Lys Lys Val Ile Ala Pro Lys His Trp Tyr 
            260                 265                 270         

Asn Asp Ile Ser Met Asn Asn Ala Thr Lys Asp Leu Ile Pro Pro Thr 
        275                 280                 285             

Trp Ile Arg Leu 
    290         

<210>  232
<211>  285
<212>  PRT
<213>  Bacteroides ovatus

<400>  232

Met Ile Ile Thr Arg Leu His Gly Arg Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ala Asp Arg Ala Gly Val Pro Leu Ala 
            20                  25                  30          

Leu Asp Ser Arg Gly Ala Ile Leu Arg Gly Glu Gly Val Leu Thr Arg 
        35                  40                  45              

Val Phe Asp Leu Glu Leu Ala Asp Pro Val His Leu Pro Pro Leu Lys 
    50                  55                  60                  

Gln Thr Asn Pro Leu Arg Tyr Ala Ile Trp Arg Gly Ile Gly Gln Lys 
65                  70                  75                  80  

Val Gly Ala Lys Pro Tyr Phe Arg Arg Glu Arg Gly Leu Gly Tyr Asn 
                85                  90                  95      

Pro Ala Phe Glu Asp Trp Gly Asp Asn Ser Tyr Leu His Gly Tyr Trp 
            100                 105                 110         

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

Arg Ile Ala Glu Ser Thr Ala Ile Ser Leu His Val Arg Arg Gly Asp 
145                 150                 155                 160 

Tyr Leu Thr Phe Ala Ala His Val Leu Cys Asp Gln Ala Tyr Tyr Asp 
                165                 170                 175     

Ala Ala Leu Ala Lys Val Leu Asp Gly Leu Gln Gly Asp Pro Ile Val 
            180                 185                 190         

Tyr Val Phe Ser Asp Asp Pro Gln Trp Ala Lys Asp Asn Leu Ser Leu 
        195                 200                 205             

Pro Cys Glu Lys Val Val Val Asp Phe Asn Gly Pro Glu Thr Asp Phe 
    210                 215                 220                 

Glu Asp Met Arg Leu Met Ser Leu Cys Gln His Asn Ile Ile Gly Asn 
225                 230                 235                 240 

Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Gln Thr Pro Gly Arg 
                245                 250                 255     

Arg Val Ala Gly Pro Ala Lys Trp Phe Gly Asp Pro Lys Leu Ser Asn 
            260                 265                 270         

Pro Asp Ile Phe Pro His Asp Trp Leu Arg Ile Ser Val 
        275                 280                 285 

<210>  233
<211>  283
<212>  PRT
<213>  Winogradskyella psychrotolerans

<400>  233

Met Gly Asn Gln Leu Tyr Glu Tyr Ala Thr Ala Lys Ala Met Ala Val 
1               5                   10                  15      

Ala Leu Asn Lys Lys Leu Val Ile Asp Pro Arg Pro Ile Leu Lys Glu 
            20                  25                  30          

Ala Pro Gln Arg His Tyr Asp Leu Gly Leu Phe Asn Ile Gln Asp Glu 
        35                  40                  45              

Asp Phe Gly Ser Pro Phe Val Gln Trp Leu Val Arg Trp Val Ala Ser 
    50                  55                  60                  

Val Arg Leu Gly Lys Phe Phe Lys Thr Ile Met Pro Phe Ala Trp Ser 
65                  70                  75                  80  
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Tyr Gln Met Ile Arg Asp Lys Glu Glu Gly Phe Asp Glu Ser Leu Leu 
                85                  90                  95      

Gln Gln Lys Ser Arg Asn Ile Val Ile Glu Gly Tyr Trp Gln Ser Phe 
            100                 105                 110         

Lys Tyr Phe Glu Ser Ile Arg Pro Thr Leu Leu Lys Glu Leu Ser Phe 
        115                 120                 125             

Lys Asp Lys Pro Asn Ala Ile Asn Gln Lys Tyr Leu Asp Glu Ile Glu 
    130                 135                 140                 

Ser Val Asn Ala Val Ala Val His Ile Arg Arg Gly Asp Tyr Val Ala 
145                 150                 155                 160 

Asn Pro Val Ala Asn Ala Val His Gly Leu Cys Asp Met Asp Tyr Tyr 
                165                 170                 175     

Lys Lys Ala Ile Ala Ile Ile Lys Asp Lys Val Glu Asn Pro Tyr Phe 
            180                 185                 190         

Phe Ile Phe Thr Asp Asp Pro Asp Trp Ala Glu Asp Asn Phe Lys Ile 
        195                 200                 205             

Ser Glu His Gln Lys Ile Ile Lys His Asn Ile Gly Lys Gln Asp His 
    210                 215                 220                 

Glu Asp Phe Arg Leu Leu Thr Asn Cys Lys Tyr Phe Ile Ile Ala Asn 
225                 230                 235                 240 

Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Ser Asp Tyr Lys Asn Lys 
                245                 250                 255     

Ile Val Ile Ser Pro Asn Lys Trp Phe Asn Val Asp Ala Val Pro Ile 
            260                 265                 270         

Thr Glu Arg Ile Pro Glu Ser Trp Ile Arg Val 
        275                 280             

<210>  234
<211>  302
<212>  PRT
<213>  Lachnospiraceae bacterium NK4A179

<400>  234

Met Ile Thr Val Arg Ile Asp Gly Gly Phe Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Phe Leu His Leu Lys Lys Thr Ile Thr Asp Asn Lys Ile 
            20                  25                  30          
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Ser Val Asp Leu Asn Cys Tyr Asn Pro His Gly Ser Gly Asp Ile Phe 
        35                  40                  45              

Thr Arg Phe Lys Leu Ala Pro Glu Gln Ala Ala Pro Ser Glu Ile Lys 
    50                  55                  60                  

Arg Phe His Arg Asn Ser Ile Tyr His Leu Leu Arg Pro Leu Asp Ser 
65                  70                  75                  80  

Ala Gly Ile Thr Thr Asn Pro Tyr Tyr Arg Glu Glu Asp Ile Asp Asp 
                85                  90                  95      

Leu Asn Ser Val Leu Asn Lys Lys Arg Val Tyr Leu Arg Gly Tyr Trp 
            100                 105                 110         

Gln Asp Lys Arg Tyr Pro Phe Ser Val Lys Asp Gln Leu Ile Asp Cys 
        115                 120                 125             

Phe Asp Leu Gly Lys Met Asp Met Thr Gly Ala Ser Ala Glu Asn Asn 
    130                 135                 140                 

Val Ile Leu Glu Gln Ile Ala Ser Glu Glu Ser Arg Ser Val Gly Val 
145                 150                 155                 160 

His Leu Arg Gly Gly Asp Tyr Ile Gly Asp Pro Val Tyr Ser Gly Ile 
                165                 170                 175     

Cys Thr Pro Glu Tyr Tyr Glu Ala Ala Phe Lys His Val Ser Glu Lys 
            180                 185                 190         

Ile Lys Asp Pro Val Phe His Ile Phe Thr Asn Asp Ile Ser Met Ile 
        195                 200                 205             

Glu Lys Cys Gly Leu Ser Gly Lys Tyr Asp Leu Lys Ile Thr Asp Ile 
    210                 215                 220                 

Asn Asp Glu Ala His Gly Trp Ala Asp Leu Lys Leu Met Ser Ala Cys 
225                 230                 235                 240 

Arg His His Ile Ile Ser Asn Ser Ser Phe Ser Trp Trp Ala Ala Phe 
                245                 250                 255     

Leu Gly Glu Ala Thr Thr Glu Ala Ser Ala Asp Val Ile Asn Val Ile 
            260                 265                 270         

Pro Glu Tyr Met Arg Gln Gly Val Ser Ala Glu Thr Leu Arg Cys Pro 
        275                 280                 285             

Cys Trp Thr Thr Val Thr Ser Asp Gly Arg Val Tyr Pro Ser 
    290                 295                 300         
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<210>  235
<211>  263
<212>  PRT
<213>  Prevotella sp. oral taxon 317

<400>  235

Met Lys Ile Val Cys Ile Lys Gly Gly Leu Gly Asn Gln Leu Phe Glu 
1               5                   10                  15      

Tyr Cys Arg Tyr Arg Ser Leu His Arg His Asp Asn Arg Gly Val Tyr 
            20                  25                  30          

Leu His Tyr Asp Arg Arg Arg Thr Lys Gln His Gly Gly Val Trp Leu 
        35                  40                  45              

Asp Lys Ala Phe His Ile Thr Leu Pro Asn Glu Pro Leu Arg Val Lys 
    50                  55                  60                  

Leu Leu Val Met Val Leu Lys Thr Leu Arg Arg Leu His Leu Phe Lys 
65                  70                  75                  80  

Arg Leu Tyr Arg Glu Glu Asp Pro Arg Ala Val Leu Ile Asp Asp Tyr 
                85                  90                  95      

Ser Gln His Lys Gln Tyr Ile Thr Asn Ala Ala Glu Ile Leu Asn Phe 
            100                 105                 110         

Arg Pro Phe Glu Gln Leu Asp Tyr Ala Glu Glu Ile Gln Thr Thr Pro 
        115                 120                 125             

Phe Ala Val Ser Val His Val Arg Arg Gly Asp Tyr Leu Leu Leu Ala 
    130                 135                 140                 

Asn Lys Ser Asn Phe Gly Val Cys Ser Val His Tyr Tyr Leu Ser Ala 
145                 150                 155                 160 

Ala Val Ala Val Arg Glu Arg His Pro Glu Ser Arg Phe Phe Val Phe 
                165                 170                 175     

Ser Asp Asp Met Glu Trp Ala Lys Glu Asn Leu Asn Leu Pro Asn Cys 
            180                 185                 190         

Val Phe Val Glu His Ala Gln Ala Gln Pro Asp His Ala Asp Leu Tyr 
        195                 200                 205             

Leu Met Ser Leu Cys Lys Gly His Ile Ile Ala Asn Ser Thr Phe Ser 
    210                 215                 220                 

Phe Trp Gly Ala Tyr Leu Ser Lys Gly Ser Ser Ala Ile Ala Ile Tyr 
225                 230                 235                 240 

Pro Lys Gln Trp Phe Ala Glu Pro Thr Trp Asn Val Pro Asp Ile Phe 
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                245                 250                 255     

Pro Ala His Trp Met Ala Leu 
            260             

<210>  236
<211>  309
<212>  PRT
<213>  Butyrivibrio sp. XPD2006

<400>  236

Met Leu Ile Ile Gln Ile Ala Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Val Tyr Thr Lys Leu Arg Gly Met Gly Lys Asp Val Arg Leu 
            20                  25                  30          

Asp Leu Ser Trp Phe Asp Pro Ser Val Gln Lys Asn Met Leu Ala Pro 
        35                  40                  45              

Arg Glu Phe Glu Leu Ser Met Phe Glu Gly Val Asp Tyr Thr Glu Cys 
    50                  55                  60                  

Thr Ala Glu Glu Arg Asp Ser Phe Leu Lys Gln Gly Met Ile Ala Asn 
65                  70                  75                  80  

Val Thr Gly Lys Met Leu Lys Lys Leu Gly Leu Arg Asp Glu Ala Asn 
                85                  90                  95      

Pro Lys Val Phe Ser Glu Lys Glu Met Tyr His Pro Glu Ile Phe Glu 
            100                 105                 110         

Leu Glu Asp Arg Tyr Ile Lys Gly Tyr Phe Ala Cys Gln Lys Tyr Tyr 
        115                 120                 125             

Asp Asp Ile Met Gly Glu Leu Trp Glu Lys Tyr Thr Phe Pro Ala His 
    130                 135                 140                 

Ser Asp Pro Asp Leu His Thr Arg Asn Met Ala Leu Val Glu Arg Met 
145                 150                 155                 160 

Glu Lys Glu Thr Ser Val Ser Val His Ile Arg Arg Gly Asp Tyr Leu 
                165                 170                 175     

Asp Pro Ser Asn Val Glu Ile Leu Gly Asn Ile Ala Thr Glu Glu Tyr 
            180                 185                 190         

Tyr Gln Gly Ala Met Asp Tyr Phe Ser Val Lys Asp Pro Asp Thr His 
        195                 200                 205             

Phe Tyr Ile Phe Thr Ser Asp His Glu Tyr Ala Arg Glu Lys Phe Ser 
    210                 215                 220                 
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Asp Glu Ser Lys Tyr Thr Ile Val Asp Trp Asn Ser Gly Arg Asn Ser 
225                 230                 235                 240 

Val Gln Asp Leu Met Leu Met Ser His Cys Lys Gly Asn Ile Cys Ala 
                245                 250                 255     

Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg Leu Asn Arg Arg Pro Asp 
            260                 265                 270         

Lys Thr Val Ile Arg Thr Tyr Lys Met Arg Asn Asn Gln Pro Val Asn 
        275                 280                 285             

Pro Asp Ile Met His Asp Tyr Trp Lys Gly Trp Ile Leu Met Asp Glu 
    290                 295                 300                 

Lys Gly Ser Ile Ile 
305                 

<210>  237
<211>  317
<212>  PRT
<213>  Butyrivibrio fibrisolvens

<400>  237

Met Ile Ile Ile Lys Leu Gln Gly Gly Leu Gly Asn Gln Leu Phe Leu 
1               5                   10                  15      

Tyr Gly Leu Tyr Lys Asn Leu Lys His Leu Lys Arg Asp Val Lys Met 
            20                  25                  30          

Asp Ile Glu Ser Gly Phe Glu Glu Asp Lys Leu Arg Val Pro Cys Leu 
        35                  40                  45              

Lys Ser Met Gly Leu Asp Tyr Glu Val Ala Thr Arg Asp Glu Ile Val 
    50                  55                  60                  

Ala Ile Arg Asp Ser Tyr Met Asp Ile Phe Ser Arg Ile Arg Arg Lys 
65                  70                  75                  80  

Ile Thr Gly Arg Lys Thr Phe Asp Tyr Tyr Glu Pro Glu Asp Gly Asn 
                85                  90                  95      

Phe Asp Pro Arg Val Leu Glu Gln Thr His Ala Tyr Leu Asp Gly Tyr 
            100                 105                 110         

Phe Gln Ser Glu Lys Tyr Phe Gly Asp Ser Asp Asp Arg Lys Lys Leu 
        115                 120                 125             

Lys Asp Glu Leu Leu Lys Glu Lys Ile Arg Val Leu Asp Ser Ser Asp 
    130                 135                 140                 
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Thr Leu Lys Asp Leu Tyr Asn Met Met Ser Ser Gly Ser Ser Val Ser 
145                 150                 155                 160 

Leu His Ile Arg Arg Gly Asp Tyr Leu Thr Pro Gly Ile Met Glu Thr 
                165                 170                 175     

Tyr Gly Gly Ile Cys Thr Asp Glu Tyr Tyr Asp Ile Ala Met Asn Arg 
            180                 185                 190         

Ile Lys Asn Glu Tyr Pro Asp Ser Lys Phe Phe Ile Phe Ser Asn Asp 
        195                 200                 205             

Ile Asp Trp Cys Lys Glu Lys Tyr Gly Ser Arg Asp Asp Val Ile Phe 
    210                 215                 220                 

Val Asp Ser Cys Asp Glu His Glu Gly Leu Thr Asn Val Ser Gly Asp 
225                 230                 235                 240 

Gln Asp Asp Ile Gln Val Gln Gly Asp Ile Lys Glu His Gly Asn Asn 
                245                 250                 255     

Ser Leu Arg Asp Ala Ala Glu Leu Tyr Leu Met Ser Ala Cys Lys His 
            260                 265                 270         

His Ile Leu Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Ser 
        275                 280                 285             

Asp His Glu Gly Met Thr Ile Ala Pro Ser Lys Trp Leu Asn Asn Lys 
    290                 295                 300                 

Asn Met Thr Asp Ile Tyr Thr Lys Asp Met Leu Leu Ile 
305                 310                 315         

<210>  238
<211>  297
<212>  PRT
<213>  Cylindrospermopsis raciborskii

<400>  238

Met Lys Lys Thr Val Val Leu Leu Lys Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Phe Ala Arg Ser Ile Ser Leu Lys Asn Ser Ser Lys 
            20                  25                  30          

Leu Val Ile Asp Asn Trp Ser Gly Phe Thr Phe Asp Tyr Lys Tyr His 
        35                  40                  45              

Arg Gln Tyr Glu Leu Gly Thr Phe Ser Ile Val Gly Arg Pro Ala Asn 
    50                  55                  60                  
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Leu Thr Glu Lys Phe Pro Phe Trp Phe Tyr Glu Leu Lys Ser Lys Phe 
65                  70                  75                  80  

Phe Pro Arg Leu Pro Lys Val Phe Gln Gln Gln Phe Tyr Gly Leu Leu 
                85                  90                  95      

Ile Asn Glu Val Gly Gly Glu Tyr Ile Pro Glu Ile Glu Glu Thr Lys 
            100                 105                 110         

Ile Ser Gln Asn Cys Trp Leu Asn Gly Tyr Trp Gln Ser Pro Leu Tyr 
        115                 120                 125             

Phe Gln Lys His Ser Asp Ser Ile Thr Arg Glu Leu Met Pro Pro Glu 
    130                 135                 140                 

Pro Met Glu Lys His Phe Leu Glu Leu Gly Lys Leu Leu Arg Glu Thr 
145                 150                 155                 160 

Glu Ser Val Ala Leu Gly Ile Arg Leu Tyr Glu Glu Ser Lys Asn Pro 
                165                 170                 175     

Gly Ser His Ser Ser Ser Gly Glu Leu Lys Ser His Phe Glu Ile Asn 
            180                 185                 190         

Gln Ala Ile Leu Lys Leu Arg Glu Leu Cys Asn Gly Ala Lys Phe Phe 
        195                 200                 205             

Val Phe Cys Thr His Arg Ser Pro Leu Leu Gln Glu Leu Ala Leu Pro 
    210                 215                 220                 

Glu Asn Thr Ile Phe Val Thr His Asp Asp Gly Tyr Val Gly Ser Met 
225                 230                 235                 240 

Glu Arg Met Trp Leu Leu Thr Gln Cys Lys His His Ile Phe Thr Asn 
                245                 250                 255     

Ser Thr Phe Tyr Trp Trp Gly Ala Trp Leu Ser Gln Lys Phe Tyr Ile 
            260                 265                 270         

Gln Gly Ser Gln Ile Val Phe Ala Ala Asp Asn Phe Ile Asn Ser Asp 
        275                 280                 285             

Ala Ile Pro Lys His Trp Lys Pro Phe 
    290                 295         

<210>  239
<211>  273
<212>  PRT
<213>  Prevotella multiformis

<400>  239

Met Lys Ile Val Asn Phe Gln Gly Gly Leu Gly Asn Gln Met Phe Ile 
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1               5                   10                  15      

Tyr Ala Phe Ser Arg Tyr Leu Ser Arg Leu Tyr Pro Gln Glu Lys Ile 
            20                  25                  30          

Tyr Gly Ser Tyr Trp Ser Arg Ser Leu Tyr Val His Ser Ala Phe Gln 
        35                  40                  45              

Leu Asp Arg Ile Phe Ser Leu Gln Leu Pro Pro His Asn Leu Phe Thr 
    50                  55                  60                  

Asp Cys Ile Ser Lys Leu Ala Arg Phe Phe Glu Arg Leu Arg Leu Val 
65                  70                  75                  80  

Pro Val Glu Glu Thr Pro Gly Ser Met Phe Tyr Asn Gly Tyr Trp Leu 
                85                  90                  95      

Asp Lys Lys Tyr Trp Glu Gly Ile Asp Leu Ser Glu Met Phe Cys Phe 
            100                 105                 110         

Arg Asn Pro Asp Leu Ser Ala Glu Ala Gly Ala Val Leu Ser Met Ile 
        115                 120                 125             

Glu Arg Ser Asn Ala Val Ser Val His Ile Arg Arg Gly Asp Tyr Gln 
    130                 135                 140                 

Ser Glu Glu His Ile Glu Lys Phe Gly Arg Phe Cys Pro Pro Asp Tyr 
145                 150                 155                 160 

Tyr Arg Ile Ala Thr Glu Arg Ile Arg Gln Arg Glu Asp Asp Pro Leu 
                165                 170                 175     

Phe Phe Val Phe Ser Asp Asp Met Met Trp Val Lys Ser Asn Met Asp 
            180                 185                 190         

Val Pro Asn Ala Val Tyr Val Asp Cys His His Gly Asp Asp Ser Trp 
        195                 200                 205             

Lys Asp Met Phe Leu Met Ala Lys Cys Arg His Asn Ile Ile Ala Asn 
    210                 215                 220                 

Ser Thr Phe Ser Phe Trp Ala Ala Met Leu Asn Ala Asn Pro Asp Lys 
225                 230                 235                 240 

Val Val Val Tyr Pro Gln Arg Trp Phe Cys Trp Pro Ser Pro Asp Ile 
                245                 250                 255     

Phe Pro Glu Met Trp Leu Pro Val Thr Glu Lys Glu Ile Lys Ser Ser 
            260                 265                 270         

Phe 
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<210>  240
<211>  290
<212>  PRT
<213>  Bacteroides sp. CAG:462

<400>  240

Met Ile Ile Val Asn Met Ala Cys Gly Leu Ala Asn Arg Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Ser Leu Lys Glu Arg Gly Tyr Asn Val Lys Val 
            20                  25                  30          

Asp Phe Tyr Lys Ser Ala Thr Leu Pro His Glu Asn Val Pro Trp Asn 
        35                  40                  45              

Asp Ile Phe Pro Tyr Ala Glu Ile Asp Gln Val Ser Asn Phe Arg Val 
    50                  55                  60                  

Leu Ile Leu Gly Gly Gly Ala Asn Leu Leu Ser Lys Leu Arg Arg Lys 
65                  70                  75                  80  

Tyr Leu Pro Ser Leu Thr Asn Val Ile Thr Met Ser Thr Ala Phe Asp 
                85                  90                  95      

Thr Asp Leu Gln Ile Asp Asp Asp Arg Lys Asp Lys Tyr Ile Ile Gly 
            100                 105                 110         

Val Phe Gln Ser Ala Ala Met Val Glu Gly Val Cys Lys Lys Val Lys 
        115                 120                 125             

Gln Cys Phe Ser Phe Leu Pro Phe Thr Asp Leu Arg His Leu Gln Leu 
    130                 135                 140                 

Glu Lys Glu Met Gln Glu Cys Glu Ser Val Ala Ile His Val Arg Lys 
145                 150                 155                 160 

Gly Asn Asp Tyr Gln Gln Arg Ile Trp Tyr Gln Asn Thr Cys Thr Met 
                165                 170                 175     

Asp Tyr Tyr Arg Lys Ala Ile Ala Glu Ile Lys Gly Lys Val Lys Asp 
            180                 185                 190         

Pro Arg Phe Tyr Val Phe Thr Asp Asn Ala Asp Trp Val Arg Arg Asn 
        195                 200                 205             

Phe Thr Asp Phe Asp Tyr Lys Met Val Glu Gly Asn Pro Val Tyr Gly 
    210                 215                 220                 

Trp Gly Ser His Phe Asp Met Gln Leu Met Ser Arg Cys Lys Tyr Asn 
225                 230                 235                 240 

Page 300



37847-517 sequence listing_st25

Ile Ile Ser Asn Ser Thr Tyr Ser Trp Trp Gly Ala Tyr Leu Asn Ala 
                245                 250                 255     

Asn Arg Asn Lys Ile Val Ile Cys Pro Asn Ile Trp Phe Asn Pro Glu 
            260                 265                 270         

Ser Cys Asn Glu Tyr Thr Ser Cys Lys Leu Leu Cys Lys Gly Trp Ile 
        275                 280                 285             

Ala Leu 
    290 

<210>  241
<211>  557
<212>  PRT
<213>  Desulfovibrio africanus

<400>  241

Met Arg Ile Gly Ile Leu Tyr Ile Cys Thr Gly Lys Tyr Thr Val Phe 
1               5                   10                  15      

Trp Asn His Phe Phe Thr Ser Cys Glu Gln His Phe Leu Arg Glu His 
            20                  25                  30          

Glu Lys His Tyr Tyr Ile Phe Thr Asp Gly Glu Ile Ala His Leu Asn 
        35                  40                  45              

Cys Asn Arg Val His Arg Ile Glu Gln Gln His Leu Gly Trp Pro Asp 
    50                  55                  60                  

Ser Thr Leu Lys Arg Phe His Met Phe Glu Arg Ile Ala Asp Thr Leu 
65                  70                  75                  80  

Arg Gln Asn Ser Asp Phe Ile Val Phe Phe Asn Ala Asn Met Val Phe 
                85                  90                  95      

Leu Arg Asp Val Gly Lys Glu Phe Leu Pro Thr Arg Glu Gln Ala Leu 
            100                 105                 110         

Val Phe His Arg His Pro Gly Leu Phe Arg Arg Pro Ala Trp Leu Leu 
        115                 120                 125             

Pro Tyr Glu Arg Arg Pro Glu Ser Thr Ala Tyr Ile Pro Tyr Gly Ser 
    130                 135                 140                 

Gly Ser Ile Tyr Val Cys Gly Gly Val Asn Gly Gly Tyr Thr Gln Pro 
145                 150                 155                 160 

Tyr Leu Asp Phe Val Ala Met Leu Arg Arg Asn Ile Asp Ile Asp Val 
                165                 170                 175     
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Glu Arg Gly Ile Ile Ala Arg Trp His Asp Glu Ser His Ile Asn Arg 
            180                 185                 190         

Phe Val Ile Gly Arg His Tyr Lys Ile Gly His Pro Gly Tyr Val Tyr 
        195                 200                 205             

Pro Asp Arg Arg Asn Leu Pro Phe Pro Arg Ile Ile Arg Val Ile Asp 
    210                 215                 220                 

Lys Ala Ser Val Gly Gly His Thr Phe Leu Arg Gly Gln Thr Pro Glu 
225                 230                 235                 240 

Pro Ala Pro Glu Glu Gln Ser Lys Thr Val Ala Lys Lys Leu Arg Ser 
                245                 250                 255     

Gln Leu Lys Arg Pro Cys Met Pro Arg Ala Ala Gln Asp Glu Pro Ile 
            260                 265                 270         

Ile Leu Ala Arg Met Met Gly Gly Leu Gly Asn Gln Met Phe Ile Tyr 
        275                 280                 285             

Ala Ala Ala Arg Val Leu Ala Glu Arg Gln Gly Ala Gln Leu His Leu 
    290                 295                 300                 

Asp Thr Gly Lys Leu Ser Gly Asp Ser Ile Arg Gln Tyr Asp Leu Pro 
305                 310                 315                 320 

Ala Phe Ser Ile Asp Ala Pro Leu Trp His Ile Pro Cys Gly Cys Asp 
                325                 330                 335     

Arg Ile Val Gln Ala Trp Phe Ala Leu Arg His Val Ala Ala Gly Cys 
            340                 345                 350         

Gly Met Pro Lys Pro Thr Met Gln Val Leu Arg Ser Gly Phe His Leu 
        355                 360                 365             

Asp Gln Arg Phe Phe Ser Ile Arg His Ser Ala Tyr Leu Ile Gly Tyr 
    370                 375                 380                 

Trp Gln Ser Pro His Tyr Trp Arg Gly His Glu Asp Arg Val Arg Ser 
385                 390                 395                 400 

Ser Phe Asp Leu Thr Arg Phe Glu Arg Pro His Leu Arg Glu Ala Leu 
                405                 410                 415     

Ala Ala Val Ser Gln Pro Asn Thr Ile Ser Val His Leu Arg Arg Gly 
            420                 425                 430         

Asp Phe Arg Ala Pro Lys Asn Ser Asp Lys His Leu Leu Ile Asp Gly 
        435                 440                 445             
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Ser Tyr Tyr Glu Arg Ala Arg Lys Leu Leu Leu Glu Met Thr Pro Gln 
    450                 455                 460                 

Ser His Phe Tyr Ile Phe Ser Asp Glu Pro Glu Glu Ala Gln Arg Leu 
465                 470                 475                 480 

Phe Ala His Trp Glu Asn Thr Ser Phe Gln Pro Arg Arg Ser Gln Glu 
                485                 490                 495     

Glu Asp Leu Leu Leu Met Ser Arg Cys Ser Ala Ser Ile Ile Ala Asn 
            500                 505                 510         

Ser Ser Phe Ser Trp Trp Gly Ala Trp Leu Gly Arg Pro Lys Gln His 
        515                 520                 525             

Val Ile Ala Pro Arg Met Trp Phe Thr Arg Asp Val Leu Met His Thr 
    530                 535                 540                 

Tyr Thr Leu Asp Leu Phe Pro Glu Lys Trp Ile Leu Leu 
545                 550                 555         

<210>  242
<211>  299
<212>  PRT
<213>  Roseburia sp. CAG:100

<400>  242

Met Ile Leu Ile His Val Met Gly Gly Leu Gly Asn Gln Leu Tyr Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Glu Lys Met Lys Ser Leu Gly Lys Lys Val Lys Leu 
            20                  25                  30          

Asp Thr Tyr Ala Tyr Asn Asp Ala Ala Gly Glu Asp Lys Glu Trp Arg 
        35                  40                  45              

Ser Leu Glu Leu Asp Arg Phe Pro Ala Ile Glu Tyr Asp Lys Ala Thr 
    50                  55                  60                  

Ser Glu Asp Arg Thr Lys Leu Leu Asp Asn Ser Gly Leu Leu Thr Ala 
65                  70                  75                  80  

Lys Ile Arg Arg Lys Leu Leu Gly Arg Lys Asp Lys Thr Ile Arg Glu 
                85                  90                  95      

Ser Lys Glu Tyr Met Pro Glu Ile Phe His Met Asp Asp Val Tyr Leu 
            100                 105                 110         

Tyr Gly Phe Trp Asn Cys Glu Arg Tyr Tyr Glu Asp Ile Ile Pro Leu 
        115                 120                 125             
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Leu Gln Asp Lys Leu Gln Phe Pro Ile Ser Asn Asn Pro Arg Asn Gln 
    130                 135                 140                 

Gln Cys Ile Glu Gln Met Gln Lys Glu Asn Ala Val Ser Ile His Ile 
145                 150                 155                 160 

Arg Arg Thr Asp Tyr Leu Thr Val Ala Asp Gly Ala Arg Tyr Met Gly 
                165                 170                 175     

Ile Cys Thr Glu Asp Tyr Tyr Lys Gly Ala Met Ala Tyr Ile Glu Glu 
            180                 185                 190         

Arg Val Ser Asn Pro Val Tyr Tyr Ile Phe Ser Asp Asp Val Glu Tyr 
        195                 200                 205             

Ala Lys Gln His Tyr His Gln Asp Asn Met His Val Val Asp Trp Asn 
    210                 215                 220                 

Ser Lys Ala Asp Ser Ile Tyr Asp Met Gln Leu Met Ser Lys Cys Lys 
225                 230                 235                 240 

His Asn Ile Cys Ala Asn Ser Thr Phe Ser Met Trp Ala Ala Arg Leu 
                245                 250                 255     

Asn Gln Asn Lys Glu Lys Ile Met Ile Arg Pro Leu His His Asp Asn 
            260                 265                 270         

Tyr Glu Thr Thr Thr Ala Thr Gln Val Lys Gln Asn Trp Lys Asn Trp 
        275                 280                 285             

Ile Leu Leu Asp Gln Asn Gly Gln Val Cys Glu 
    290                 295                 

<210>  243
<211>  326
<212>  PRT
<213>  Desulfovibrio africanus

<400>  243

Met Thr Met Asn Ile Ile Arg Met Ser Gly Gly Leu Gly Ser Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Leu Tyr Leu Lys Leu Lys Ser Met Gly Lys Glu Val 
            20                  25                  30          

Lys Phe Asp Asp Ile Asn Glu Tyr Arg Gly Glu Lys Ala Arg Pro Ile 
        35                  40                  45              

Met Leu Ala Val Phe Gly Ile Glu Tyr Pro Arg Ala Thr Trp Asp Glu 
    50                  55                  60                  

Ile Thr Ser Phe Thr Asp Gly Ser Met Asp Leu Leu Lys Arg Leu Arg 
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65                  70                  75                  80  

Arg Lys Ile Phe Gly Arg Lys Ala Ile Glu Tyr Glu Glu Gln Gly Phe 
                85                  90                  95      

Tyr Asp Pro Asn Val Leu Asn Phe Asp Ser Met Tyr Leu Arg Gly Asn 
            100                 105                 110         

Phe Gln Ser Glu Lys Tyr Phe Gln Asp Ile Lys Glu Glu Val Arg Lys 
        115                 120                 125             

Leu Tyr Arg Phe Ser Thr Leu Glu Asp Met Arg Leu Pro Glu Arg Leu 
    130                 135                 140                 

Tyr Lys Ala Thr Lys Ala Cys Leu Asp Gly Ile Glu Ser Ser Glu Ser 
145                 150                 155                 160 

Val Gly Leu His Met Tyr Arg Ser Asp Ser Arg Val Asp Gly Glu Leu 
                165                 170                 175     

Tyr Asp Gly Ile Cys Thr Gly Asn Tyr Tyr Lys Gly Ala Val Arg Phe 
            180                 185                 190         

Ile Gln Asp Lys Val Pro Asp Ala Lys Phe Tyr Ile Phe Ser Asn Glu 
        195                 200                 205             

Pro Lys Trp Val Arg Gly Trp Val Val Asp Leu Ile Gln Ser Gln Ile 
    210                 215                 220                 

Gln Glu Gly Met Ser Pro Ser Gln Val Lys Glu Met Glu Lys Arg Phe 
225                 230                 235                 240 

Val Met Val Glu Ala Asn Thr Glu Tyr Thr Gly Tyr Leu Asp Met Met 
                245                 250                 255     

Leu Met Ser Lys Cys Lys His Asn Ile Ile Ser Asn Ser Ser Phe Ser 
            260                 265                 270         

Trp Trp Ser Ala Trp Met Asn Asp His Pro Glu Lys Val Val Val Ala 
        275                 280                 285             

Pro Asp Arg Trp Ser Ser Asp Lys Glu Gly Asn Glu Ile Tyr Thr Thr 
    290                 295                 300                 

Gly Met Thr Leu Val Asn Glu Lys Gly Arg Val Asn Tyr Thr Ile His 
305                 310                 315                 320 

Glu Asn Ser Thr Val Lys 
                325     

<210>  244
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<211>  311
<212>  PRT
<213>  Prevotella nigrescens

<400>  244

Met Ile Leu Ser Tyr Ile Thr Gly Arg Leu Gly Asn Gln Leu Phe Glu 
1               5                   10                  15      

Tyr Ala Tyr Ala Arg Ser Leu Leu Leu Lys Arg Gly Lys Asn Glu Glu 
            20                  25                  30          

Leu Ile Leu Asn Phe Ser Leu Val Arg Ala Ala Gly Lys Glu Ile Glu 
        35                  40                  45              

Gly Phe Asp Asp Asn Leu Arg Tyr Phe Asn Val Tyr Ser Tyr Thr Glu 
    50                  55                  60                  

Leu Asp Lys Asp Ile Val Leu Ser Lys Gly Asp Leu Leu Gln Leu Phe 
65                  70                  75                  80  

Ile Tyr Ile Leu Phe Lys Leu Asp Gln Lys Leu Phe Arg Ile Ile Lys 
                85                  90                  95      

Lys Glu Lys Trp Phe Ser Phe Phe Arg Arg Phe Gly Ile Ile Phe Gln 
            100                 105                 110         

Asp Tyr Leu Asp Asn Ile Ser Asn Leu Ile Ile Pro Arg Thr Lys Asn 
        115                 120                 125             

Val Phe Cys Tyr Gly Lys Tyr Glu Asn Pro Lys Tyr Phe Asp Asp Ile 
    130                 135                 140                 

Arg Ser Ile Leu Leu Lys Glu Phe Thr Pro Arg Ile Pro Pro Leu Lys 
145                 150                 155                 160 

Asn Asn Asp Gln Leu Tyr Ser Val Ile Glu Ser Thr Asn Ser Val Cys 
                165                 170                 175     

Ile Ser Ile Arg Arg Gly Asp Phe Leu Cys Asp Lys Phe Lys Asp Arg 
            180                 185                 190         

Phe Leu Val Cys Asp Lys Glu Tyr Phe Leu Glu Ala Met Glu Glu Ala 
        195                 200                 205             

Lys Lys Arg Ile Ser Asn Ser Thr Phe Ile Phe Phe Ser Asp Asp Ile 
    210                 215                 220                 

Glu Trp Val Arg Glu Asn Ile His Ser Asp Val Pro Cys Tyr Tyr Glu 
225                 230                 235                 240 

Ser Gly Lys Asp Pro Val Trp Glu Lys Leu Arg Leu Met Tyr Ser Cys 
                245                 250                 255     
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Lys His Phe Ile Ile Ser Asn Ser Thr Phe Ser Trp Trp Ala Gln Tyr 
            260                 265                 270         

Leu Ser Arg Asn Glu Glu Lys Val Val Ile Ala Pro Asp Arg Trp Ser 
        275                 280                 285             

Asn Val Pro Gly Glu Lys Ser Phe Leu Leu Ser Asn Ser Phe Ile Lys 
    290                 295                 300                 

Ile Pro Ile Gly Ile Leu Pro 
305                 310     

<210>  245
<211>  279
<212>  PRT
<213>  Bacteroides sp. CAG:875

<400>  245

Met Ile Tyr Val Glu Ile Asn Gly Arg Leu Gly Asn Asn Met Phe Glu 
1               5                   10                  15      

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

Gly Asp Trp Gln Leu Asn Cys Ile Lys Met Tyr Ser Asp Thr Leu Phe 
        35                  40                  45              

Lys Asn Tyr Pro Ile Val Lys Ser Leu Pro Asn Asn Ile Arg Ile Tyr 
    50                  55                  60                  

Glu Glu Pro Glu Phe Thr Phe His Pro Ile Pro Tyr Lys Glu Asn Gln 
65                  70                  75                  80  

Asp Leu Leu Ile Lys Gly Tyr Phe Gln Ser Tyr Lys Tyr Leu Asp Arg 
                85                  90                  95      

Glu Lys Val Leu Lys Leu Tyr Pro Cys Pro Met Pro Val Lys Leu Asp 
            100                 105                 110         

Ile Glu Lys Arg Phe Gly Asp Ile Leu Ser Gln Tyr Thr Val Val Ser 
        115                 120                 125             

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

Phe Val Gly Lys Lys Phe Leu Glu Arg Ala Met Leu Trp Phe Gly Asp 
145                 150                 155                 160 

Lys Val His Tyr Ile Ile Ser Ser Asp Asp Ile Glu Trp Cys Lys Ala 
                165                 170                 175     
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His Phe Lys Gln Phe Asp Asn Val His Tyr Leu Thr Asn Ser Tyr Pro 
            180                 185                 190         

Leu Leu Asp Leu Tyr Ile Gln Thr Ala Cys His His Asn Ile Ile Ser 
        195                 200                 205             

Asn Ser Ser Phe Ser Trp Trp Gly Ala Tyr Leu Asn Asn His Pro Gln 
    210                 215                 220                 

Lys Ile Val Ile Ala Pro His Arg Trp Phe Gly Met Ser Thr Asn Ile 
225                 230                 235                 240 

Asn Thr Gln Asp Leu Leu Pro Pro Glu Trp Met Ile Glu Gln Cys Val 
                245                 250                 255     

Tyr Glu Pro Lys Val Phe Leu Lys Ala Leu Pro Leu His Ala Lys Tyr 
            260                 265                 270         

Leu Leu Lys Arg Val Leu Lys 
        275                 

<210>  246
<211>  292
<212>  PRT
<213>  Prevotella sp. oral taxon 299

<400>  246

Met Asp Ser Gln Leu Leu Lys His Ile Lys Leu Ser Gly Gly Phe Gly 
1               5                   10                  15      

Asn Gln Leu Phe Gln Tyr Phe Phe Gly Glu Tyr Leu Lys Glu Lys Tyr 
            20                  25                  30          

Asn Cys Ser Ile Ser Phe Phe Ser Glu Pro Ala Leu Asp Ile Asn Gln 
        35                  40                  45              

Leu Gln Ile His Arg Phe Phe Pro Thr Leu Arg Ile Ser His Asn Thr 
    50                  55                  60                  

Glu Leu Arg Arg Phe His Tyr Ala Phe Thr Gln Gln Leu Ala Tyr Arg 
65                  70                  75                  80  

Cys Met Arg Lys Leu Leu Leu Leu Phe Pro Phe Leu Asn Arg Lys Val 
                85                  90                  95      

Lys Ile Glu Asn Gly Ser Asn Tyr Gln Asn Gln Ser Phe Asn Asp Thr 
            100                 105                 110         

Tyr Cys Phe Asp Gly Tyr Trp Gln Ser Tyr Arg Tyr Leu Ser Ala Phe 
        115                 120                 125             
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Thr Pro Ser Leu Gln Phe Glu Asp Gln Leu Ile Asn Asp Ile Ser Ala 
    130                 135                 140                 

Asp Tyr Ile Asn Ala Ile Glu Gln Ser Glu Ala Val Phe Leu His Ile 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Leu Asn Lys Glu Asn Gln Lys Val Phe Ala Glu 
                165                 170                 175     

Cys Pro Leu Asn Tyr Phe Glu Asn Ala Val Asn Lys Ile Lys Glu Gly 
            180                 185                 190         

Asn Lys Thr Tyr His Phe Phe Val Phe Ser Asn Asp Ile Glu Trp Val 
        195                 200                 205             

Lys Cys His Leu Lys Leu Asn Asn Asn Glu Val Thr Phe Ile Gln Asn 
    210                 215                 220                 

Glu Gly Ser Ser Cys Asp Leu Lys Asp Phe Tyr Leu Met Thr Arg Cys 
225                 230                 235                 240 

Lys His Ala Ile Ile Ser Asn Ser Thr Phe Ser Trp Trp Ala Ala Tyr 
                245                 250                 255     

Leu Ile Asn Asn Asn Asp Lys Lys Val Ile Ala Pro Lys Arg Trp Tyr 
            260                 265                 270         

Asn Asp Leu Ser Met Asn Asn Ala Thr Lys Asp Leu Ile Pro Pro Thr 
        275                 280                 285             

Trp Ile Arg Leu 
    290         

<210>  247
<211>  265
<212>  PRT
<213>  Paraprevotella xylaniphila

<400>  247

Met Lys Ile Val Cys Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Cys Arg Phe Arg Asp Leu Met Asp Ser Gly Asn Gly Lys Val Tyr 
            20                  25                  30          

Leu Phe Tyr Asp Arg Arg Arg Leu Lys Gln His Asp Gly Leu Arg Leu 
        35                  40                  45              

Ser Asp Cys Phe Glu Leu Glu Leu Pro Ser Cys Pro Trp Gly Ile Arg 
    50                  55                  60                  

Leu Val Val Trp Gly Leu Lys Ile Cys Arg Ala Ile Gly Val Leu Lys 
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65                  70                  75                  80  

Arg Leu Tyr Asp Asp Glu Lys Pro Asp Ala Val Leu Ile Asp Asp Tyr 
                85                  90                  95      

Ser Gln His Arg Arg Phe Ile Pro Asn Ala Arg Arg Tyr Phe Ser Phe 
            100                 105                 110         

Arg Gln Phe Leu Ala Glu Leu Gln Ser Gly Phe Val Gln Met Ile Arg 
        115                 120                 125             

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

His Pro Ser Asn Ser Ser Phe Val Leu Cys Gly Val Asp Tyr Phe Arg 
145                 150                 155                 160 

Gln Ala Ile Ala Tyr Val Arg Lys Lys Arg Pro Asp Ala Arg Phe Phe 
                165                 170                 175     

Phe Phe Ser Asp Asp Met Glu Trp Val Arg Glu Asn Leu Trp Met Glu 
            180                 185                 190         

Asp Ala Val Tyr Val Glu His Thr Glu Leu Met Pro Asp Tyr Met Asp 
        195                 200                 205             

Leu Tyr Leu Met Thr Leu Cys Arg Gly His Ile Ile Ser Asn Ser Thr 
    210                 215                 220                 

Phe Ser Phe Trp Gly Ala Tyr Leu Ala Val Asp Gly Asn Gly Met Lys 
225                 230                 235                 240 

Ile Tyr Pro Arg Arg Trp Phe Arg Asp Pro Thr Trp Ile Thr Pro Pro 
                245                 250                 255     

Ile Phe Ser Glu Glu Trp Val Gly Leu 
            260                 265 

<210>  248
<211>  281
<212>  PRT
<213>  Dethiosulfovibrio peptidovorans

<400>  248

Met Phe Gln Tyr Ala Phe Gly Arg Ala Leu Ala Leu Asp Leu Gly Leu 
1               5                   10                  15      

Asp Leu Lys Leu Asp Ile Ser Asn Phe Gly Ser Asp Ser Arg Pro Phe 
            20                  25                  30          

Ser Leu Gly Ile Tyr Ser Leu Thr Lys Asn Ile Pro Phe Gly Cys Tyr 
        35                  40                  45              
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Leu Ser Thr Ser Thr Arg Leu Lys Val Lys Met Thr Lys Lys Leu Arg 
    50                  55                  60                  

Arg Trp Gly Val Trp Gly Met Asp Lys Asn Met Pro Gly Val Leu Val 
65                  70                  75                  80  

Glu Pro Phe Pro Pro Val Leu Val Ser Leu Asp Glu Val Leu Ser Glu 
                85                  90                  95      

Lys Leu Ser His Leu Phe Val Asp Gly Tyr Trp Gln Ser Glu Lys Tyr 
            100                 105                 110         

Phe Ser Arg Tyr Ser Asp Val Ile Arg Ser Asp Phe Arg Val Ile Glu 
        115                 120                 125             

Glu Ser Ser Ala Phe Leu Ala Trp Lys Lys Arg Met Leu Ser Glu Pro 
    130                 135                 140                 

Gly Gly Ser Ile Ser Val His Val Arg Arg Gly Asp Tyr Val Thr Asp 
145                 150                 155                 160 

Ser Ser Ala Asn Arg Val His Gly Val Leu Pro Ile Glu Tyr Tyr Leu 
                165                 170                 175     

Arg Ala Lys Glu Ile Leu Asn Thr Ile Ser Asp Gly Leu Val Phe Tyr 
            180                 185                 190         

Val Phe Thr Asp Asp Pro Val Trp Ala Arg Asn Asn Leu Cys Leu Gly 
        195                 200                 205             

Asp Lys Thr Ile Tyr Val Ser Gly Glu Asp Leu Lys Asp Tyr Glu Glu 
    210                 215                 220                 

Leu Ala Leu Met Ser Cys Cys Asp His His Val Val Ala Asn Ser Ser 
225                 230                 235                 240 

Phe Ser Trp Trp Gly Ala Trp Leu Gly Gln Asp Thr Ser Thr Val Thr 
                245                 250                 255     

Ile Ala Pro Gly Arg Trp Phe Arg Lys Met Asp Ser Ser Phe Val Ile 
            260                 265                 270         

Pro Asp Asn Trp Ile Lys Ile Trp Thr 
        275                 280     

<210>  249
<211>  299
<212>  PRT
<213>  Lachnospiraceae bacterium 10-1

<400>  249
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Met Ile Ile Ile Gln Val Met Gly Gly Leu Gly Asn Gln Leu Gln Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Arg Lys Phe Val Arg Met Gly Lys Glu Ala Arg Leu 
            20                  25                  30          

Asp Ile Ser Trp Phe Leu Asp Lys Glu Lys Arg Gly Glu Val Leu Ala 
        35                  40                  45              

Glu Arg Glu Leu Glu Leu Asp Tyr Phe Asp Arg Leu Ile Tyr Glu Thr 
    50                  55                  60                  

Cys Thr Pro Glu Glu Lys Glu Gln Leu Ile Gly Ser Glu Gly Val Ala 
65                  70                  75                  80  

Gly Lys Leu Lys Arg Lys Phe Leu Pro Gly Arg Ile Arg Trp Phe His 
                85                  90                  95      

Glu Ser Lys Ile Tyr His Pro Glu Leu Leu Gln Met Glu Asn Met Tyr 
            100                 105                 110         

Leu Ser Gly Tyr Phe Ala Cys Glu Lys Tyr Tyr Ala Asp Ile Leu Tyr 
        115                 120                 125             

Asp Leu Arg Glu Lys Ile Gln Phe Pro Val Asn Asp His Pro Lys Asn 
    130                 135                 140                 

Ile Lys Met Ala Gln Glu Met Gln Glu Arg Glu Ser Val Ser Val His 
145                 150                 155                 160 

Leu Arg Arg Gly Asp Tyr Leu Asp Glu Lys Asn Thr Ala Met Phe Gly 
                165                 170                 175     

Asn Ile Cys Thr Asp Ala Tyr Tyr Cys Lys Ala Ile Glu Tyr Met Lys 
            180                 185                 190         

Thr Leu Cys Ser Lys Pro His Phe Tyr Ile Phe Ser Asp Asp Ile Pro 
        195                 200                 205             

Tyr Val Arg Gln Arg Phe Thr Gly Glu Glu Tyr Thr Val Val Asp Ile 
    210                 215                 220                 

Asn His Gly Arg Asp Ser Phe Phe Asp Met Trp Leu Met Ser Arg Cys 
225                 230                 235                 240 

Arg His Asn Ile Cys Ala Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg 
                245                 250                 255     

Leu Asn Ser Asn Asp Asn Lys Ile Met Ile Arg Pro Thr Ile His Lys 
            260                 265                 270         
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Asn Ser Gln Val Phe Val Lys Glu Glu Met Glu Gln Leu Trp Pro Gly 
        275                 280                 285             

Trp Lys Phe Ile Ser Pro Asp Gly Gly Ile Lys 
    290                 295                 

<210>  250
<211>  292
<212>  PRT
<213>  Treponema maltophilum

<400>  250

Met Phe Cys Ala Ala Phe Val Glu Ala Leu Lys His Ala Gly Gln Lys 
1               5                   10                  15      

Val Phe Val Asp Thr Ser Leu Tyr Asn Lys Gly Thr Val Arg Ser Gly 
            20                  25                  30          

Ile Asp Phe Cys His Asn Gly Leu Glu Thr Glu His Leu Phe Gly Ile 
        35                  40                  45              

Lys Phe Asp Glu Ala Asp Lys Ala Asp Val His Arg Leu Ser Thr Ser 
    50                  55                  60                  

Ala Glu Gly Leu Leu Asn Arg Ile Arg Arg Lys Tyr Phe Thr Lys Lys 
65                  70                  75                  80  

Thr His Tyr Ile Asp Thr Val Phe Arg Tyr Thr Pro Glu Val Leu Ser 
                85                  90                  95      

Asp Lys Ser Asp Arg Tyr Leu Glu Gly Phe Trp Gln Thr Glu Lys Tyr 
            100                 105                 110         

Phe Leu Pro Ile Glu Ser Asp Ile Arg Thr Leu Phe Arg Phe Arg Gln 
        115                 120                 125             

Pro Leu Ser Glu Lys Ser Ala Ala Val Gln Ser Ala Leu Gln Ala Gln 
    130                 135                 140                 

Glu Pro Ala Ser Leu Ser Ala Ser Ile His Val Arg Arg Gly Asp Phe 
145                 150                 155                 160 

Leu His Thr Lys Thr Leu Asn Val Cys Thr Glu Thr Tyr Tyr Asn Asn 
                165                 170                 175     

Ala Ile Glu Tyr Ala Ala Lys Lys Tyr Ala Val Ser Ala Phe Tyr Val 
            180                 185                 190         

Phe Ser Asp Asp Ile Gln Trp Cys Arg Glu His Leu Asn Phe Phe Gly 
        195                 200                 205             
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Ala Arg Ser Val Phe Ile Asp Trp Asn Ile Gly Ala Asp Ser Trp Gln 
    210                 215                 220                 

Asp Met Val Leu Met Ser Met Cys Arg Cys Asn Ile Ile Ala Asn Ser 
225                 230                 235                 240 

Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Ala Ala Ser Asp Lys Ile 
                245                 250                 255     

Val Leu Ala Pro Ala Ile Trp Asn Arg Arg Gln Leu Glu Tyr Ala Asp 
            260                 265                 270         

Arg Tyr Tyr Gly Tyr Asp Tyr Ser Asp Val Ile Pro Glu Thr Trp Ile 
        275                 280                 285             

Arg Ile Pro Ile 
    290         

<210>  251
<211>  266
<212>  PRT
<213>  Bacteroides massiliensis

<400>  251

Met Lys Leu Val Ser Phe Thr Ala Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Cys Phe Tyr Arg Tyr Leu Leu Asn Lys Phe Pro Asn Glu Lys Ile 
            20                  25                  30          

Tyr Gly Tyr Tyr Asn Lys Lys Trp Leu Lys Lys His Gly Gly Ile Ile 
        35                  40                  45              

Ile Glu His Phe Phe Asp Val Lys Leu Pro Arg Ser Thr Arg Trp Ile 
    50                  55                  60                  

Asn Leu Tyr Gly Gln Tyr Leu Arg Ile Ile Tyr Lys Cys Phe Ser Cys 
65                  70                  75                  80  

Gly Val Ser Lys Asp Asp Asp Phe Glu Met Asn Arg Thr Met Phe Val 
                85                  90                  95      

Gly Tyr Trp Gln Asp Gln Cys Phe Phe Ser Gly Ile Asn Ile Ser Tyr 
            100                 105                 110         

Lys Lys Asn Leu Val Ile Ser Glu Lys Asn Thr Trp Leu Leu Gly Glu 
        115                 120                 125             

Ile Leu Lys Cys Asn Ser Val Ala Ile His Phe Arg Arg Gly Asp Tyr 
    130                 135                 140                 

Met Leu Pro Gln Phe Lys Lys Ile Phe Gly Glu Val Cys Thr Val Lys 
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145                 150                 155                 160 

Tyr Tyr Leu Lys Ser Ile Arg Lys Val Glu Glu Lys Ile Ser Glu Pro 
                165                 170                 175     

Val Phe Phe Val Phe Ser Asp Asp Ile Asp Trp Val Lys Gln Asn Phe 
            180                 185                 190         

Thr Phe Asn Lys Val Tyr Phe Val Asp Trp Asn Lys Gly Gln Asn Ser 
        195                 200                 205             

Phe Trp Asp Met Tyr Leu Met Ser Gln Cys Ser Ala Asn Ile Ile Ala 
    210                 215                 220                 

Asn Ser Thr Phe Ser Phe Trp Gly Ala Tyr Leu Asn Lys Asn Asn Pro 
225                 230                 235                 240 

Phe Val Ile Tyr Pro Gln Lys Trp Val Arg Thr Asn Leu Lys Gln Pro 
                245                 250                 255     

Asn Ile Phe Pro Lys Thr Trp Met Ala Leu 
            260                 265     

<210>  252
<211>  303
<212>  PRT
<213>  Enterococcus faecium

<400>  252

Met Ile Val Leu Thr Leu Gly Gly Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Gly Tyr Ala Arg Tyr Ile Gln Lys Ile His Arg Glu Lys Phe Ile 
            20                  25                  30          

Tyr Ile Asn Asp Ser Glu Val Ile Lys Glu Ala Asp Arg Phe Asn Ser 
        35                  40                  45              

Leu Gly Asn Leu Asn Thr Val Asn Ile Lys Val Leu Pro Arg Ile Ile 
    50                  55                  60                  

Ser Lys Pro Leu Asn Glu Thr Glu Arg Leu Val Arg Lys Ile Met Val 
65                  70                  75                  80  

Arg Leu Phe Gly Val Ala Gly Phe Asn Glu Ser Ala Ile Phe Gln Ser 
                85                  90                  95      

Leu Asn Lys Phe Gly Ile Tyr Tyr His Pro Ser Val Tyr Lys Phe Tyr 
            100                 105                 110         

Glu Ser Leu Lys Thr Gly Phe Pro Ile Lys Ile Ile Glu Gly Gly Phe 
        115                 120                 125             
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Gln Ser Trp Lys Tyr Leu Glu Thr Cys Pro Glu Ile Lys Gln Glu Leu 
    130                 135                 140                 

Arg Val Lys Tyr Glu Pro Met Gly Glu Asn Leu Arg Leu Leu Asn Leu 
145                 150                 155                 160 

Ile Ser Gln Ser Glu Ser Val Cys Val His Ile Arg Arg Gly Asp Tyr 
                165                 170                 175     

Leu Ser Pro Lys Tyr Lys His Leu Asn Val Cys Asp Tyr Gln Tyr Tyr 
            180                 185                 190         

Phe Glu Ser Met Asn Tyr Ile Ile Ser Lys Leu Asn Asn Pro Thr Phe 
        195                 200                 205             

Phe Ile Phe Ser Asn Thr Ser Asp Asp Leu Asp Trp Ile Lys Glu Asn 
    210                 215                 220                 

Tyr Ser Leu Pro Gly Lys Ile Val Tyr Val Lys Asn Asp Asn Pro Asp 
225                 230                 235                 240 

Tyr Glu Glu Leu Arg Leu Met Tyr Ser Cys Lys His Phe Ile Ile Ser 
                245                 250                 255     

Asn Ser Thr Phe Ser Trp Trp Ala Gln Tyr Leu Ser Asn Asn Ser Gly 
            260                 265                 270         

Ile Val Ile Ala Pro Glu Ile Trp Asn Arg Leu Asn His Asp Gly Ile 
        275                 280                 285             

Ala Asp Leu Tyr Met Pro Asn Trp Ile Thr Met Lys Val Asn Arg 
    290                 295                 300             

<210>  253
<211>  290
<212>  PRT
<213>  Bacteroides ovatus

<400>  253

Met Asp Val Val Val Ile Phe Asn Gly Leu Gly Asn Gln Met Ser Gln 
1               5                   10                  15      

Tyr Ala Tyr Tyr Leu Ala Lys Lys Lys Val Asn Pro Asn Thr Lys Val 
            20                  25                  30          

Ile Phe Asp Ile Met Ser Lys His Asn His Tyr Gly Tyr Asp Leu Glu 
        35                  40                  45              

Arg Ala Phe Gly Ile Glu Val Asn Lys Thr Leu Leu Ile Lys Val Leu 
    50                  55                  60                  
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Gln Ile Ile Tyr Val Leu Ser Arg Lys Phe Arg Leu Phe Lys Ser Val 
65                  70                  75                  80  

Gly Val Arg Thr Ile Tyr Glu Pro Leu Asn Tyr Asp Tyr Thr Pro Leu 
                85                  90                  95      

Leu Met Gln Lys Gly Pro Trp Gly Ile Asn Tyr Tyr Val Gly Gly Trp 
            100                 105                 110         

His Ser Glu Lys Asn Phe Met Asn Val Pro Asp Glu Val Lys Lys Ala 
        115                 120                 125             

Phe Met Phe Arg Glu Gln Pro Asn Glu Asp Arg Phe Asn Glu Trp Leu 
    130                 135                 140                 

Gln Val Ile Arg Gly Asp Asn Ser Ser Val Ser Val His Ile Arg Arg 
145                 150                 155                 160 

Gly Asp Tyr Met Asn Ile Glu Pro Thr Gly Tyr Tyr Gln Leu Asn Gly 
                165                 170                 175     

Val Ala Thr Leu Asp Tyr Tyr His Glu Ala Ile Asp Tyr Ile Arg Gln 
            180                 185                 190         

Tyr Val Asp Thr Pro His Phe Tyr Val Phe Ser Asn Asp Leu Asp Trp 
        195                 200                 205             

Cys Lys Glu Gln Phe Gly Val Glu Asn Phe Phe Tyr Ile Glu Cys Asn 
    210                 215                 220                 

Gln Gly Val Asn Ser Trp Arg Asp Met Tyr Leu Met Ser Glu Cys His 
225                 230                 235                 240 

Tyr His Ile Asn Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu 
                245                 250                 255     

Cys Lys Phe Glu Asp Ser Ile Thr Val Cys Pro Glu Arg Phe Ile Arg 
            260                 265                 270         

Asn Val Val Thr Lys Asp Phe Tyr Pro Glu Arg Trp His Lys Ile Lys 
        275                 280                 285             

Ser Cys 
    290 

<210>  254
<211>  271
<212>  PRT
<213>  Synechococcus phage S-SM2

<400>  254
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Met Ile Gly Phe Asn Ala Leu Gly Arg Met Gly Arg Leu Ala Asn Gln 
1               5                   10                  15      

Met Phe Gln Tyr Ala Ser Leu Lys Gly Ile Ala Arg Asn Thr Gly Val 
            20                  25                  30          

Asp Phe Cys Val Pro Tyr His Glu Glu Ala Val Asn Asp Gly Ile Gly 
        35                  40                  45              

Asn Met Leu Arg Thr Glu Ile Phe Asp Ser Phe Asp Leu Gln Val Asn 
    50                  55                  60                  

Val Gly Leu Leu Asn Lys Gly His Ala Pro Val Val Gln Glu Arg Phe 
65                  70                  75                  80  

Phe His Phe Asp Glu Glu Leu Phe Arg Met Cys Pro Asp His Val Asp 
                85                  90                  95      

Ile Arg Gly Tyr Phe Gln Thr Glu Lys Tyr Phe Lys His Ile Glu Asp 
            100                 105                 110         

Glu Ile Arg Glu Asp Phe Thr Phe Lys Asp Glu Ile Leu Asn Pro Cys 
        115                 120                 125             

Lys Glu Met Ile Ala Gly Val Asp Asn Pro Leu Ala Leu His Val Arg 
    130                 135                 140                 

Arg Thr Asp Tyr Val Thr Asn Ser Ala Asn His Pro Pro Cys Thr Leu 
145                 150                 155                 160 

Glu Tyr Tyr Glu Ala Ala Leu Lys His Phe Asp Asp Asp Arg Asn Val 
                165                 170                 175     

Ile Val Phe Ser Asp Asp Pro Ala Trp Cys Lys Glu Gln Glu Leu Phe 
            180                 185                 190         

Ser Asp Asp Arg Phe Met Ile Ser Glu Asn Glu Asp Asn Arg Ile Asp 
        195                 200                 205             

Leu Cys Leu Met Ser Leu Cys Asp Asp Phe Ile Ile Ala Asn Ser Thr 
    210                 215                 220                 

Tyr Ser Trp Trp Gly Ala Trp Leu Ser Ala Asn Lys Asp Lys Lys Val 
225                 230                 235                 240 

Ile Ala Pro Val Gln Trp Phe Gly Thr Gly Tyr Thr Lys Asp His Asp 
                245                 250                 255     

Thr Ser Asp Leu Ile Pro Asp Gly Trp Thr Arg Ile Ala Thr Ala 
            260                 265                 270     
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<210>  255
<211>  294
<212>  PRT
<213>  Geobacter metallireducens

<400>  255

Met Asp Ile His Val Leu Ser Tyr Gly Leu Gly Asn Gln Leu Ser Gln 
1               5                   10                  15      

Tyr Ala Phe Phe Ile Asn Arg Arg Gln Leu Met Gln Arg Ala Tyr Ala 
            20                  25                  30          

Phe Tyr Ala Phe Lys Gln His Asn Gly Tyr Glu Leu Asp Arg Ile Phe 
        35                  40                  45              

Gly Leu Lys Glu Gly Leu Pro Trp Tyr Leu Gln Phe Val Arg Val Val 
    50                  55                  60                  

Phe Arg Leu Gly Ile Ser Arg Arg Phe Tyr Ser Lys Arg Thr Ala Asp 
65                  70                  75                  80  

Phe Val Leu Ser Leu Phe Arg Ile Lys Val Ile Asp Glu Ala Tyr Asn 
                85                  90                  95      

Tyr Glu Phe Asp Pro Ser Leu Leu Lys Pro Trp Phe Gly Ile Arg Ile 
            100                 105                 110         

Leu Tyr Gly Gly Trp His Asp Ser Arg Tyr Phe His Pro Ser Glu Ala 
        115                 120                 125             

Ala Val Arg Thr Ala Phe Ser Phe Pro Pro Leu Asp Asp Val Asn Asp 
    130                 135                 140                 

Ala Ile Leu Gln Gln Ile Asp Ala Val Tyr Gly Val Ser Ile His Val 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Leu Lys Gly Ile Asn Ser Asn Leu Phe Gly Gly 
                165                 170                 175     

Ile Ala Thr Leu Glu Tyr Tyr Arg Asn Ala Ile Gly Trp Ala Ile Thr 
            180                 185                 190         

Tyr Cys Lys His Arg Ser Leu Glu Ile Lys Phe Tyr Val Phe Ser Asp 
        195                 200                 205             

Asp Ile Asp Trp Cys Lys Gln Asn Leu Gly Leu Arg Asp Ala Val Tyr 
    210                 215                 220                 

Val Ser Gly Asn Ser Lys Thr Asp Ser Trp Lys Asp Ile Leu Leu Met 
225                 230                 235                 240 

Ser His Cys Arg Ala Asn Ile Ile Ala Asn Ser Thr Phe Ser Trp Trp 
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                245                 250                 255     

Ala Ala Trp Leu Asn Gln Gln Pro Asn Lys Val Val Ile Cys Pro Thr 
            260                 265                 270         

Lys Phe Ile Asn Thr Asp Ser Pro Asn Gln Thr Ile Tyr Pro Ala Ala 
        275                 280                 285             

Trp His Gln Ile Glu Gly 
    290                 

<210>  256
<211>  299
<212>  PRT
<213>  Lachnospiraceae bacterium NK4A136

<400>  256

Met Ile Ile Val Arg Phe His Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Phe Tyr Arg Tyr Met Thr Asn Lys Tyr Gly Ala Asp Asn Val 
            20                  25                  30          

Ile Gly Asp Met Thr Trp Phe Asp Arg Asn Tyr Ser Glu His Gln Gly 
        35                  40                  45              

Tyr Glu Leu Lys Lys Val Phe Asp Ile Asp Ile Pro Ala Ile Asp Tyr 
    50                  55                  60                  

Lys Thr Leu Ala Lys Ile His Glu Tyr Tyr Pro Arg Tyr His Arg Phe 
65                  70                  75                  80  

Ala Gly Leu Arg Tyr Leu Ser Arg Met Tyr Ala Lys Tyr Lys Asn Lys 
                85                  90                  95      

His Leu Lys Pro Thr Gly Glu Tyr Ile Met Asp Phe Gly Pro Ser Gln 
            100                 105                 110         

Tyr Ile His Asn Asp Ala Phe Asp Lys Leu Asp Thr Asn Lys Asp Tyr 
        115                 120                 125             

Tyr Ile Glu Gly Val Phe Cys Ser Asp Ala Tyr Ile Lys Tyr Tyr Glu 
    130                 135                 140                 

Asn Gln Ile Lys Lys Asp Leu Thr Phe Lys Pro Asn Tyr Ser Gln His 
145                 150                 155                 160 

Thr Lys Asp Met Leu Pro Lys Ile Glu Glu Thr Asn Ser Val Ala Ile 
                165                 170                 175     

His Val Arg Arg Gly Asp Tyr Val Gly Asn Val Phe Asp Ile Val Thr 
            180                 185                 190         
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Pro Asp Tyr Tyr Arg Gln Ala Val Asn Tyr Ile Arg Glu Arg Val Glu 
        195                 200                 205             

Asn Pro Val Phe Phe Val Phe Ser Asp Asp Met Asp Tyr Ile Lys Ala 
    210                 215                 220                 

Asn Phe Asp Phe Leu Gly Asp Phe Val Pro Val His Asn Cys Gly Lys 
225                 230                 235                 240 

Asp Ser Phe Gln Asp Met Tyr Leu Ile Ser Arg Cys Arg His Met Ile 
                245                 250                 255     

Ile Ala Asn Ser Ser Phe Ser Tyr Phe Gly Ala Leu Leu Gly Glu Lys 
            260                 265                 270         

Asp Ser Thr Ile Val Ile Ala Pro Lys Lys Tyr Lys Ala Asp Glu Asp 
        275                 280                 285             

Leu Ala Leu Ala Arg Glu Asn Trp Val Leu Leu 
    290                 295                 

<210>  257
<211>  290
<212>  PRT
<213>  Bacteroides coprophilus

<400>  257

Met Gly Phe Ile Val Asn Met Ala Cys Gly Leu Ala Asn Arg Met Phe 
1               5                   10                  15      

Gln Tyr Ser Tyr Tyr Leu Phe Leu Lys Lys Gln Gly Tyr Lys Val Thr 
            20                  25                  30          

Val Asp Phe Tyr Arg Ser Ala Lys Leu Ala His Glu Lys Val Ala Trp 
        35                  40                  45              

Asn Ser Ile Phe Pro Tyr Ala Glu Ile Lys Gln Ala Ser Arg Leu Lys 
    50                  55                  60                  

Val Phe Leu Trp Gly Gly Gly Ser Asp Leu Cys Ser Lys Val Arg Arg 
65                  70                  75                  80  

Arg Tyr Phe Pro Ser Ser Thr Asn Val Arg Thr Thr Thr Gly Ala Phe 
                85                  90                  95      

Asp Ala Ser Leu Pro Ala Asn Thr Ala Arg Asn Glu Tyr Ile Ile Gly 
            100                 105                 110         

Val Phe Leu Asn Ala Ser Ile Val Glu Ala Val Asp Asp Glu Ile Lys 
        115                 120                 125             
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Lys Cys Phe Thr Phe Leu Pro Phe Thr Asp Glu Met Asn Leu Arg Leu 
    130                 135                 140                 

Lys Lys Glu Ile Glu Glu Cys Glu Ser Val Ala Ile His Val Arg Lys 
145                 150                 155                 160 

Gly Lys Asp Tyr Gln Ser Arg Ile Trp Tyr Gln Asn Thr Cys Ser Met 
                165                 170                 175     

Glu Tyr Tyr Arg Lys Ala Ile Leu Gln Met Lys Glu Lys Leu Gln His 
            180                 185                 190         

Ser Lys Phe Tyr Val Phe Thr Asp Asn Val Asp Trp Val Lys Glu Asn 
        195                 200                 205             

Phe Gln Glu Ile Asp Tyr Thr Leu Val Glu Gly Asn Pro Ala Asp Gly 
    210                 215                 220                 

Tyr Gly Ser His Phe Asp Met Gln Leu Met Ser Leu Cys Lys His Asn 
225                 230                 235                 240 

Ile Ile Ser Asn Ser Thr Tyr Ser Trp Trp Ser Ala Phe Leu Asn Arg 
                245                 250                 255     

Asn Pro Glu Lys Val Val Ile Ala Pro Glu Ile Trp Phe Asn Pro Asp 
            260                 265                 270         

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

Val Leu 
    290 

<210>  258
<211>  265
<212>  PRT
<213>  Paraprevotella clara YIT 11840

<400>  258

Met Lys Ile Val Cys Leu Lys Gly Gly Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Cys Arg Phe Arg Asp Leu Met Glu Ser Gly His Asp Glu Val Tyr 
            20                  25                  30          

Leu Phe Tyr Asp His Arg Arg Leu Lys Gln His Asn Gly Leu Arg Leu 
        35                  40                  45              

Ser Asp Cys Phe Glu Leu Glu Leu Pro Ser Cys Pro Trp Gly Ile Lys 
    50                  55                  60                  
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Leu Val Val Trp Gly Leu Lys Ile Cys Arg Ala Val Gly Val Leu Lys 
65                  70                  75                  80  

Arg Leu Tyr Asp Asp Glu Lys Pro Glu Ala Val Leu Ile Asp Asp Tyr 
                85                  90                  95      

Ser Gln His Arg Arg Phe Ile Pro Asn Ala Arg Arg Tyr Phe Phe Phe 
            100                 105                 110         

Arg Gln Phe Leu Ala Glu Leu Gln Ser Gly Phe Val Gln Met Ile Arg 
        115                 120                 125             

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

His Pro Ser Asn Ser Ser Phe Gly Leu Cys Gly Val Asp Tyr Phe Gln 
145                 150                 155                 160 

Gln Ala Ile Ala Tyr Val Arg Lys Lys Arg Pro Asp Ala Arg Phe Phe 
                165                 170                 175     

Phe Phe Ser Asp Asp Met Glu Trp Val Arg Glu Asn Leu Trp Met Glu 
            180                 185                 190         

Asp Ala Val Tyr Val Glu His Thr Glu Leu Leu Pro Asp Tyr Val Asp 
        195                 200                 205             

Leu Tyr Leu Met Thr Leu Cys Arg Gly His Ile Ile Ser Asn Ser Thr 
    210                 215                 220                 

Phe Ser Phe Trp Gly Ala Tyr Leu Ala Val Asp Gly Asn Gly Met Lys 
225                 230                 235                 240 

Ile Tyr Pro Arg Arg Trp Phe Arg Asp Pro Thr Trp Thr Ser Pro Pro 
                245                 250                 255     

Ile Phe Ser Glu Glu Trp Val Gly Leu 
            260                 265 

<210>  259
<211>  309
<212>  PRT
<213>  Butyrivibrio sp. NC2007

<400>  259

Met Leu Ile Ile Gln Ile Ala Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Val Tyr Thr Lys Leu Arg Glu Met Gly Lys Asp Val Lys Leu 
            20                  25                  30          

Asp Leu Ser Trp Phe Asp Pro Gln Val Gln Lys Asn Met Leu Ala Pro 
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        35                  40                  45              

Arg Glu Phe Glu Leu Pro Ile Phe Gly Gly Thr Asp Tyr Glu Glu Cys 
    50                  55                  60                  

Ser Ala Tyr Glu Arg Asp Ala Leu Leu Lys Gln Gly Ala Phe Ala Ala 
65                  70                  75                  80  

Ile Ala Gly Lys Val Leu Lys Lys Leu Gly Leu Arg Asp Glu Ala Asn 
                85                  90                  95      

Pro Lys Val Phe Ser Glu Lys Glu Met Tyr His Pro Glu Val Phe Glu 
            100                 105                 110         

Leu Glu Asp Lys Tyr Ile Lys Gly Tyr Phe Ala Cys Gln Lys Tyr Tyr 
        115                 120                 125             

Gly Asp Ile Met Asp Lys Leu Gln Glu Lys Phe Ile Phe Pro Glu His 
    130                 135                 140                 

Ser Asp Pro Asp Leu His Ala Arg Asn Met Ala Leu Val Glu Arg Met 
145                 150                 155                 160 

Glu Arg Glu Pro Ser Val Ser Val His Ile Arg Arg Gly Asp Tyr Leu 
                165                 170                 175     

Asp Pro Ser Asn Val Glu Ile Leu Gly Asn Ile Ala Thr Glu Gln Tyr 
            180                 185                 190         

Tyr Gln Gly Ala Met Asp Tyr Phe Thr Val Lys Glu Pro Asp Thr His 
        195                 200                 205             

Phe Tyr Ile Phe Thr Ser Asp His Glu Tyr Ala Arg Glu Lys Phe Ser 
    210                 215                 220                 

Asp Glu Ser Lys Tyr Thr Ile Val Asp Trp Asn Asn Gly Lys Asn Ser 
225                 230                 235                 240 

Val Gln Asp Leu Met Leu Met Ser His Cys Lys Gly Asn Ile Cys Ala 
                245                 250                 255     

Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg Leu Asn Lys Arg Pro Asp 
            260                 265                 270         

Lys Thr Val Ile Arg Thr Tyr Lys Met Arg Asn Asn Gln Pro Val Asn 
        275                 280                 285             

Pro Gln Ile Met His Asp Tyr Trp Lys Gly Trp Ile Leu Met Asp Glu 
    290                 295                 300                 

Lys Gly Ser Ile Ile 
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305                 

<210>  260
<211>  273
<212>  PRT
<213>  Paraprevotella xylaniphila

<400>  260

Met Lys Ile Leu Val Phe Thr Gly Gly Leu Gly Asn Gln Met Phe Ala 
1               5                   10                  15      

Tyr Ala Phe Tyr Leu Tyr Leu Lys Arg Leu Phe Pro Gln Glu Arg Phe 
            20                  25                  30          

Tyr Gly Leu Tyr Gly Lys Lys Leu Ser Glu His Tyr Gly Leu Glu Ile 
        35                  40                  45              

Asp Lys Trp Phe Lys Val Ser Leu Pro Arg Gln Pro Trp Trp Val Leu 
    50                  55                  60                  

Pro Val Thr Gly Leu Phe Tyr Leu Tyr Lys Gln Cys Val Pro Asn Ser 
65                  70                  75                  80  

Lys Trp Leu Asp Leu Asn Gln Glu Ile Cys Lys Asn Pro Arg Ala Ile 
                85                  90                  95      

Val Phe Phe Pro Phe Lys Phe Thr Lys Lys Tyr Ile Pro Asp Asp Asn 
            100                 105                 110         

Ile Trp Leu Glu Trp Lys Val Asp Glu Ser Gly Leu Ser Glu Lys Asn 
        115                 120                 125             

Arg Leu Leu Leu Ser Glu Ile Arg Ser Ser Asp Cys Cys Phe Val His 
    130                 135                 140                 

Val Arg Arg Gly Asp Tyr Leu Ser Pro Thr Phe Lys Ser Leu Phe Glu 
145                 150                 155                 160 

Gly Cys Cys Thr Leu Ser Tyr Tyr Gln Arg Ala Leu Lys Ser Met Lys 
                165                 170                 175     

Glu Ile Ser Pro Phe Val Lys Phe Val Cys Phe Ser Asp Asp Ile Gln 
            180                 185                 190         

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

Trp Asn Ser Gly Thr Asp Ser Pro Leu Asp Met Tyr Leu Met Ser Gln 
    210                 215                 220                 

Cys Arg Tyr Gly Ile Met Ala Asn Ser Thr Phe Ser Tyr Trp Gly Ala 
225                 230                 235                 240 
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Arg Leu Gly Arg Lys Lys Lys Arg Ile Tyr Tyr Pro Gln Lys Trp Trp 
                245                 250                 255     

Asn His Gly Thr Gly Leu Pro Asp Ile Phe Pro Asn Thr Trp Val Lys 
            260                 265                 270         

Ile 
    

<210>  261
<211>  310
<212>  PRT
<213>  Blautia hydrogenotrophica DSM 10507

<400>  261

Met Glu Ile His Val Tyr Leu Thr Gly Arg Leu Gly Asn Gln Leu Phe 
1               5                   10                  15      

Gln Tyr Ala Phe Ala Arg His Leu Gln Lys Glu Tyr Gly Gly Lys Ile 
            20                  25                  30          

Ile Cys Asn Ile Tyr Glu Leu Glu His Arg Ser Glu Lys Ala Ala Trp 
        35                  40                  45              

Val Pro Gly Lys Phe Asn Tyr Glu Met Ser Asn Tyr Lys Leu Asn Asp 
    50                  55                  60                  

Ser Ile Leu Ile Glu Asp Ile Lys Leu Pro Trp Phe Ala Asp Phe Ser 
65                  70                  75                  80  

Asn Pro Ile Ile Arg Ile Val Lys Lys Val Ile Pro Arg Ile Tyr Phe 
                85                  90                  95      

Asn Leu Met Ala Ser Lys Gly Tyr Leu Leu Trp Gln Lys Asn Ser Tyr 
            100                 105                 110         

Ile Asn Ile Pro Ala Ile Arg Asn Asn Glu Ile Ile Val Asn Gly Trp 
        115                 120                 125             

Trp Gln Asp Val Arg Phe Phe His Asp Val Glu Ala Glu Leu Ser Asn 
    130                 135                 140                 

Glu Ile Val Pro Thr Thr Lys Pro Ile Ser Glu Asn Glu Tyr Leu Tyr 
145                 150                 155                 160 

Asn Ile Ala Glu Arg Glu Asn Ser Val Cys Val Ser Ile Arg Gly Gly 
                165                 170                 175     

Asn Tyr Leu Val Pro Lys Val Lys Lys Lys Leu Phe Val Cys Asp Lys 
            180                 185                 190         
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Glu Tyr Phe Tyr Asn Ala Ile Glu Leu Ile Lys Ser Lys Val Arg Asn 
        195                 200                 205             

Ala Ile Phe Ile Val Phe Ser Asp Asp Leu Glu Trp Val Lys Ser Tyr 
    210                 215                 220                 

Ile Lys Leu Glu Glu Lys Phe Pro Glu Cys Lys Phe Tyr Tyr Glu Ser 
225                 230                 235                 240 

Gly Lys Asp Thr Val Glu Glu Lys Leu Arg Met Met Thr Lys Cys Lys 
                245                 250                 255     

His Phe Ile Ile Ser Asn Ser Ser Phe Ser Trp Trp Ala Gln Tyr Leu 
            260                 265                 270         

Ala Lys Asn Glu Asn Lys Ile Val Ile Ala Pro Asp Ala Trp Phe Thr 
        275                 280                 285             

Asn Gly Asp Lys Asn Gly Leu Tyr Ile Asp Asp Trp Ile Leu Ile Pro 
    290                 295                 300                 

Thr Gln Thr Lys Asp Met 
305                 310 

<210>  262
<211>  291
<212>  PRT
<213>  Geobacter lovleyi

<400>  262

Met Ile Thr Val Leu Leu Asn Gly Gly Leu Gly Asn Gln Leu Phe Gln 
1               5                   10                  15      

Tyr Ala Ala Gly Arg Ala Leu Ala Glu Lys His Asp Val Glu Leu Leu 
            20                  25                  30          

Leu Asp Leu Ser Arg Leu Gln His Pro Lys Pro Gly Asp Thr Pro Arg 
        35                  40                  45              

Cys Phe Glu Leu Ala Pro Phe Asn Ile Lys Ala Ser Leu Leu Ala Glu 
    50                  55                  60                  

Glu Gly Arg Gln Pro Leu Gly Ser Tyr Gln Ala Cys Met His Arg Leu 
65                  70                  75                  80  

Leu Leu Lys Ala Ser Ile Pro Leu Trp Gly Ser Ile Ile Leu Lys Glu 
                85                  90                  95      

Gln Gly Cys Gly Phe Asp Pro Leu Ile Phe Arg Ala Pro Ser Ser Cys 
            100                 105                 110         
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Ile Leu Asp Gly Phe Trp Gln Ser Glu Cys Tyr Phe Lys Gln Ile Thr 
        115                 120                 125             

Ser Leu Leu Gln Gln Glu Leu Ser Leu Lys Ala Pro Ser Pro Ala Leu 
    130                 135                 140                 

Arg Lys Ala Ser Ser Val Leu Ser Asp Ala Thr Val Ala Val His Val 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Val Thr Asn Pro Ala Ala Ala Ser Phe His Gly 
                165                 170                 175     

Ile Cys Ser Gln Asp Tyr Tyr Gln Ala Ala Val Ala Asn Ile Leu Thr 
            180                 185                 190         

Ser Tyr Pro Asp Ser Gln Phe Leu Val Phe Ser Asp Asp Pro Ala Trp 
        195                 200                 205             

Cys Gln Glu His Leu Asp Leu Gly Gln Pro Phe Arg Leu Ala Ala Asp 
    210                 215                 220                 

Phe Gly Leu Asn Gly Ser Ala Glu Glu Leu Val Leu Ile Ser Arg Cys 
225                 230                 235                 240 

Ala His Gln Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala Trp 
                245                 250                 255     

Leu Asn Pro Ser Pro His Lys Leu Val Val Ala Pro Cys Arg Trp Phe 
            260                 265                 270         

Thr Asp Pro Ala Ile Thr Thr Asn Asp Leu Leu Pro Glu Thr Trp Val 
        275                 280                 285             

Arg Leu Pro 
    290     

<210>  263
<211>  290
<212>  PRT
<213>  Lachnospiraceae bacterium NK4A136

<400>  263

Met Val Ile Ser His Leu Ser Gly Gly Phe Gly Asn Gln Leu Tyr Ser 
1               5                   10                  15      

Tyr Ala Phe Ala Tyr Ala Val Ala Lys Ala Arg Lys Glu Glu Leu Trp 
            20                  25                  30          

Ile Asp Thr Ala Ile Gln Asp Ala Pro Trp Phe Phe Arg Asn Pro Asp 
        35                  40                  45              

Ile Leu Asn Leu Asn Ile Lys Tyr Asp Lys Arg Val Ser Tyr Lys Ile 

Page 328



37847-517 sequence listing_st25
    50                  55                  60                  

Gly Glu Lys Lys Ile Asp Lys Ile Phe Asn Arg Ile Asn Phe Arg Asn 
65                  70                  75                  80  

Ala Ile Gly Trp Asn Thr Lys Ile Ile Asn Glu Ser Asp Met Pro Asn 
                85                  90                  95      

Ile Asp Asp Trp Phe Asp Thr Cys Val Asn Gln Lys Gly Asn Ile Tyr 
            100                 105                 110         

Ile Lys Gly Asn Trp Ser Tyr Glu Lys Leu Phe Ile Ser Val Lys Gln 
        115                 120                 125             

Glu Ile Ile Asp Met Phe Thr Phe Lys Asn Glu Leu Ser Lys Glu Ala 
    130                 135                 140                 

Asn Asp Ile Ala Gln Asp Ile Asn Ser Gln Glu Thr Ser Val Gly Ile 
145                 150                 155                 160 

His Tyr Arg Leu Gly Asp Tyr Val Lys Ile Gly Ile Val Ile Asn Pro 
                165                 170                 175     

Asp Tyr Phe Ile Ser Ala Met Thr Ser Met Val Glu Lys Tyr Gly Asn 
            180                 185                 190         

Pro Val Phe Tyr Ser Phe Ser Glu Asp Asn Asp Trp Val Lys Lys Gln 
        195                 200                 205             

Phe Glu Gly Leu Pro Tyr Asn Ile Lys Tyr Val Glu Tyr Ser Ser Asp 
    210                 215                 220                 

Asp Lys Gly Leu Glu Asp Phe Arg Leu Tyr Ser Met Cys Lys His Gln 
225                 230                 235                 240 

Ile Ala Ser Asn Ser Ser Tyr Ser Trp Trp Gly Ala Tyr Leu Asn Asn 
                245                 250                 255     

Asn Pro Asn Lys Tyr Ile Ile Ala Pro Thr Asp Tyr Asn Gly Gly Trp 
            260                 265                 270         

Lys Ser Glu Ile Tyr Pro Lys His Trp Asp Val Arg Pro Phe Glu Phe 
        275                 280                 285             

Leu Lys 
    290 

<210>  264
<211>  269
<212>  PRT
<213>  Bacteroides vulgatus
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<400>  264

Met Phe His Tyr Lys Phe Leu Leu Phe Gly Gly Gly Leu Gly Asn Gln 
1               5                   10                  15      

Ile Phe Glu Tyr Tyr Phe Tyr Leu Trp Leu Arg Lys Lys Tyr Pro Asn 
            20                  25                  30          

Ile Val Phe Leu Gly Cys Tyr Arg Lys Ala Ser Phe Lys Ala His Asn 
        35                  40                  45              

Gly Leu Glu Ile Ser Asp Val Phe Asp Val Asp Leu Pro Asn Asp Gly 
    50                  55                  60                  

Gly Leu Ser Gly Arg Phe Ile Ser Tyr Val Leu Ser Val Leu Ser Arg 
65                  70                  75                  80  

Ile Ile Pro Ser Leu Ser Met Lys Ala Asn Thr Glu Tyr Ser Ser Lys 
                85                  90                  95      

Tyr Leu Leu Ile Asn Ala Tyr Gln Pro Asn Leu Leu Phe Tyr Leu Asn 
            100                 105                 110         

Glu Glu Lys Ile Lys Phe Arg Pro Phe Lys Leu Asp Glu Val Asn Arg 
        115                 120                 125             

Arg Leu Leu Asn Ser Ile Lys Met Glu Ser Ser Val Ser Ile His Val 
    130                 135                 140                 

Arg Arg Gly Asp Tyr Leu Phe Gly Gln Tyr Arg Asp Ile Tyr Ser Asn 
145                 150                 155                 160 

Ile Cys Thr Leu Ala Tyr Tyr Gln Lys Ala Val Asp Lys Cys Lys Gly 
                165                 170                 175     

Ile Leu Glu Ser Pro Arg Phe Phe Val Phe Ser Asp Asp Ile Glu Trp 
            180                 185                 190         

Ala Arg Asp Val Phe Val Gly Arg Glu Tyr Glu Phe Val Ser Asn Asn 
        195                 200                 205             

Ile Gly Lys Asn Ser Phe Ile Asp Met Phe Leu Met Ser Asn Cys Lys 
    210                 215                 220                 

Ile Gln Ile Ile Ala Asn Ser Thr Phe Ser Tyr Trp Ala Ala Tyr Leu 
225                 230                 235                 240 

Ser Asn Ser Leu Val Lys Ile Tyr Pro Ala Lys Trp Ile Asn Gly Ile 
                245                 250                 255     

Glu Arg Pro Asn Ile Phe Pro Asp Asn Trp Ile Gly Leu 
            260                 265                 
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<210>  265
<211>  287
<212>  PRT
<213>  Planctomyces brasiliensis

<400>  265

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

Tyr Ala Ala Gly Arg Ala Leu Ser Leu Lys His Arg Thr Ser Leu Tyr 
            20                  25                  30          

Thr Ile Pro Gly Ser Val Arg Lys Pro His Glu Thr Phe Ile Leu Ser 
        35                  40                  45              

Lys Tyr Phe Asn Val Gln Ala Lys Ser Val Ser Pro Phe Leu Leu Gln 
    50                  55                  60                  

Thr Gly Phe Arg Leu Arg Leu Leu Lys Gly Tyr Glu Asn His Ser Phe 
65                  70                  75                  80  

Gly Phe Asp Pro Arg Phe Glu Thr Thr Arg Asn Asn Thr Val Val Ser 
                85                  90                  95      

Gly Asn Phe Gln Ser Ala Arg Tyr Phe Leu Pro Phe Phe Asp Gln Ile 
            100                 105                 110         

Asn Arg Glu Leu Thr Leu Lys Pro Glu Val Val Asp Gly Leu Glu Ser 
        115                 120                 125             

Val Tyr Pro His Val Leu Glu Ser Leu Arg Thr Pro Asn Ser Val Cys 
    130                 135                 140                 

Val His Ile Arg Leu Gly Asp Tyr Val Ser Ser Gly Tyr Asp Ile Cys 
145                 150                 155                 160 

Gly Pro Glu Tyr Tyr Ala Lys Ala Ile Ser Arg Leu Gln Gln Leu His 
                165                 170                 175     

Gly Glu Leu Arg Ala Phe Val Phe Ser Asp Thr Pro Gln Ala Ala Ser 
            180                 185                 190         

Arg Phe Leu Pro Ala Asp Ile Asp Ala Gln Ile Met Ser Glu Phe Pro 
        195                 200                 205             

Glu Val Arg Asp Ala Ala Arg Ser Leu Thr Val Glu Arg Ser Thr Ile 
    210                 215                 220                 

Arg Asp Tyr Phe Leu Met Gln Gln Cys Arg His Phe Val Ile Pro Asn 
225                 230                 235                 240 
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Ser Ser Phe Ser Tyr Trp Ala Ala Leu Leu Ser Ser Ser Asp Gly Asp 
                245                 250                 255     

Val Ile Tyr Pro Asn Arg Trp Tyr Ile Asp Ile Asp Thr Ser Pro Arg 
            260                 265                 270         

Asp Leu Gly Leu Ala Pro Ala Glu Trp Thr Pro Ile Pro Leu Thr 
        275                 280                 285         

<210>  266
<211>  309
<212>  PRT
<213>  Butyrivibrio sp. AE2015

<400>  266

Met Ile Ile Leu Gln Ile Ala Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Arg Lys Leu Leu Lys Cys Gly Lys Thr Val Lys Leu 
            20                  25                  30          

Asp Leu Ser Trp Phe Gly Pro Glu Ile Gln Lys Asn Met Leu Ala Pro 
        35                  40                  45              

Arg Glu Phe Glu Leu Val Leu Phe Lys Asp Leu Pro Phe Glu Ile Cys 
    50                  55                  60                  

Thr Lys Glu Glu Lys Asp Ala Leu Ile Lys Gln Asn Leu Phe Gln Lys 
65                  70                  75                  80  

Ile Ala Gly Lys Val Ser Gln Lys Leu Gly Lys Ser Ala Ser Ser Asn 
                85                  90                  95      

Ala Lys Val Phe Val Glu Thr Lys Met Tyr His Glu Glu Ile Phe Asp 
            100                 105                 110         

Leu Asp Asp Val Tyr Ile Thr Gly Tyr Phe Ala Cys Gln Tyr Tyr Tyr 
        115                 120                 125             

Asp Asp Val Met Ala Glu Leu Gln Asp Leu Phe Val Phe Pro Ser His 
    130                 135                 140                 

Ser Ile Pro Glu Leu Asp Gln Arg Asn Ala Val Leu Ala Ser Lys Met 
145                 150                 155                 160 

Glu Lys Glu Asn Ser Val Ser Val His Ile Arg Arg Gly Asp Tyr Leu 
                165                 170                 175     

Ser Pro Glu Asn Val Gly Ile Leu Gly Asn Ile Ala Ser Asp Lys Tyr 
            180                 185                 190         
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Tyr Glu Ser Ala Met Asn Tyr Phe Leu Glu Lys Asp Glu Asn Thr His 
        195                 200                 205             

Phe Tyr Ile Phe Thr Asn Asp His Glu Tyr Ala Arg Glu His Tyr Ser 
    210                 215                 220                 

Asp Glu Ser Arg Tyr Thr Ile Ile Asp Trp Asn Thr Gly Lys Asn Ser 
225                 230                 235                 240 

Leu Gln Asp Leu Met Leu Met Ser His Cys Lys Gly Asn Ile Cys Ala 
                245                 250                 255     

Asn Ser Thr Phe Ser Phe Trp Gly Ala Arg Leu Asn Lys Arg Pro Asp 
            260                 265                 270         

Arg Glu Leu Val Arg Thr Leu Lys Met Arg Asn Asn Gln Glu Ala Gln 
        275                 280                 285             

Pro Glu Ile Met His Glu Tyr Trp Lys Asn Trp Ile Leu Ile Asp Glu 
    290                 295                 300                 

Asn Gly Val Ile Val 
305                 

<210>  267
<211>  291
<212>  PRT
<213>  Roseovarius nubinhibens

<400>  267

Met Thr Asp Thr Pro Pro Pro Ser Gln Val Ile Thr Ser Arg Leu Phe 
1               5                   10                  15      

Gly Gly Ala Gly Asn Gln Leu Phe Gln Tyr Ala Ala Gly Arg Ala Leu 
            20                  25                  30          

Ala Asp Arg Leu Gly Cys Asp Leu Met Ile Asp Ala Arg Tyr Val Ala 
        35                  40                  45              

Gly Ser Arg Asp Arg Gly Asp Cys Phe Thr His Phe Ala Lys Ala Arg 
    50                  55                  60                  

Leu Arg Arg Asp Val Ala Leu Pro Pro Ala Lys Ser Asp Gly Pro Leu 
65                  70                  75                  80  

Arg Tyr Ala Leu Trp Arg Lys Phe Gly Arg Ser Pro Arg Phe His Arg 
                85                  90                  95      

Glu Arg Gly Leu Gly Val Asp Pro Glu Phe Phe Asn Leu Pro Arg Gly 
            100                 105                 110         

Thr Tyr Leu His Gly Tyr Trp Gln Ser Glu Gln Tyr Phe Gly Pro Asp 
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        115                 120                 125             

Thr Asp Ala Leu Arg Arg Asp Leu Thr Leu Thr Thr Ala Leu Asp Ala 
    130                 135                 140                 

Pro Asn Ala Ala Met Ala Ala Gln Ile Asp Ala Ala Pro Cys Pro Val 
145                 150                 155                 160 

Ser Phe His Val Arg Arg Gly Asp Tyr Ile Ala Ala Gly Ala Tyr Ala 
                165                 170                 175     

Ala Cys Thr Pro Asp Tyr Tyr Arg Ala Ala Ala Asp His Leu Ala Thr 
            180                 185                 190         

Thr Leu Gly Lys Pro Leu Thr Cys Phe Ile Phe Ser Asn Asp Pro Ala 
        195                 200                 205             

Trp Ala Arg Asp Asn Leu Asp Leu Gly Gln Asp Gln Val Ile Val Asp 
    210                 215                 220                 

Leu Asn Asp Glu Ala Thr Gly His Phe Asp Met Ala Leu Met Ala Arg 
225                 230                 235                 240 

Cys Ala His His Val Ile Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Trp Leu Asn Pro Asp Pro Asp Lys Leu Val Val Ala Pro Arg Asn Trp 
            260                 265                 270         

Phe Ala Thr Gln Ala Leu His Asn Pro Asp Leu Ile Pro Glu Gln Trp 
        275                 280                 285             

His Arg Leu 
    290     

<210>  268
<211>  300
<212>  PRT
<213>  Eubacterium sp. CAG:581

<400>  268

Met Ile Glu Val Asn Ile Val Gly Gln Leu Gly Asn Gln Met Phe Glu 
1               5                   10                  15      

Tyr Ala Cys Ala Arg Gln Leu Gln Lys Lys Tyr Gly Gly Glu Ile Val 
            20                  25                  30          

Leu Asn Thr Tyr Glu Met Arg Lys Glu Thr Pro Asn Phe Lys Leu Ser 
        35                  40                  45              

Ile Leu Asp Tyr Lys Leu Ser Glu Asn Val Lys Ile Ile Ser Asp Lys 
    50                  55                  60                  
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Pro Leu Ser Ser Ala Asn Ala Asn Asn Tyr Leu Val Lys Ile Met Arg 
65                  70                  75                  80  

Gln Tyr Phe Pro Asn Trp Tyr Phe Asn Phe Met Ala Lys Arg Gly Thr 
                85                  90                  95      

Phe Val Trp Lys Ser Ala Arg Lys Tyr Lys Glu Leu Pro Glu Leu Asn 
            100                 105                 110         

Glu Gln Leu Ser Lys His Ile Val Leu Asn Gly Tyr Trp Gln Cys Asp 
        115                 120                 125             

Lys Tyr Phe Asn Asp Val Val Asp Thr Ile Arg Glu Asp Phe Thr Pro 
    130                 135                 140                 

Lys Tyr Pro Leu Lys Ala Glu Asn Glu Gln Leu Leu Glu Lys Ile Lys 
145                 150                 155                 160 

Ser Thr Glu Ser Val Cys Val Thr Ile Arg Arg Gly Asp Phe Met Asn 
                165                 170                 175     

Glu Lys Asn Lys Asp Thr Phe Tyr Ile Cys Asp Asp Asp Tyr Phe Asn 
            180                 185                 190         

Lys Ala Leu Ser Lys Ile Lys Glu Leu Cys Pro Asp Cys Thr Phe Phe 
        195                 200                 205             

Gly Phe Ser Asp Asp Val Glu Trp Ile Lys Lys Asn Val Asn Phe Pro 
    210                 215                 220                 

Gly Glu Val Tyr Phe Glu Ser Gly Asn Asp Pro Val Trp Glu Lys Leu 
225                 230                 235                 240 

Arg Leu Met Ser Ala Cys Lys His Phe Val Leu Ser Asn Ser Ser Phe 
                245                 250                 255     

Ser Trp Trp Ala Gln Tyr Leu Ser Asp Asn Asn Asn Lys Ile Val Val 
            260                 265                 270         

Ala Pro Asp Ile Trp Tyr Lys Thr Gly Asp Pro Lys Lys Thr Ala Leu 
        275                 280                 285             

Tyr Gln Asp Gly Trp Asn Leu Ile His Ile Gly Asp 
    290                 295                 300 

<210>  269
<211>  303
<212>  PRT
<213>  Providencia alcalifaciens

<400>  269
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Met Lys Ile Asn Gly Lys Glu Ser Ser Met Lys Ile Lys Gln Lys Lys 
1               5                   10                  15      

Ile Ile Ser His Leu Ile Gly Gly Leu Gly Asn Gln Leu Phe Gln Tyr 
            20                  25                  30          

Ala Thr Ser Tyr Ala Leu Ala Lys Glu Asn Asn Ala Lys Ile Val Ile 
        35                  40                  45              

Asp Asp Arg Leu Phe Lys Lys Tyr Lys Leu His Gly Gly Tyr Arg Leu 
    50                  55                  60                  

Asp Lys Leu Asn Ile Ile Gly Glu Lys Ile Ser Ser Ile Asp Lys Leu 
65                  70                  75                  80  

Leu Phe Pro Leu Ile Leu Cys Lys Leu Ser Gln Lys Glu Asn Phe Ile 
                85                  90                  95      

Phe Lys Ser Thr Lys Lys Phe Ile Leu Glu Lys Lys Thr Ser Ser Phe 
            100                 105                 110         

Lys Tyr Leu Thr Phe Ser Asp Lys Glu His Thr Lys Met Leu Ile Gly 
        115                 120                 125             

Tyr Trp Gln Asn Ala Ile Tyr Phe Gln Lys Tyr Phe Ser Glu Leu Lys 
    130                 135                 140                 

Glu Met Phe Val Pro Leu Asp Ile Ser Gln Glu Gln Leu Asp Leu Ser 
145                 150                 155                 160 

Ile Gln Ile His Ala Gln Gln Ser Val Ala Leu His Val Arg Arg Gly 
                165                 170                 175     

Asp Tyr Ile Ser Asn Lys Asn Ala Leu Ala Met His Gly Ile Cys Ser 
            180                 185                 190         

Ile Asp Tyr Tyr Lys Asn Ser Ile Gln His Ile Asn Ala Lys Leu Glu 
        195                 200                 205             

Lys Pro Phe Phe Tyr Ile Phe Ser Asn Asp Lys Leu Trp Cys Glu Glu 
    210                 215                 220                 

Asn Leu Thr Pro Leu Phe Asp Gly Asn Phe His Ile Val Glu Asn Asn 
225                 230                 235                 240 

Ser Gln Glu Ile Asp Leu Trp Leu Ile Ser Gln Cys Gln His His Ile 
                245                 250                 255     

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

Asp Ile Pro Ser Pro Val Leu Ser His Trp Leu Lys Leu Lys Lys 
    290                 295                 300             

<210>  270
<211>  301
<212>  PRT
<213>  Salmonella enterica

<400>  270

Met Phe Ser Cys Leu Ser Gly Gly Leu Gly Asn Gln Met Phe Gln Tyr 
1               5                   10                  15      

Ser Ala Ala Tyr Ile Leu Lys Lys Asn Ile Cys His Ala Gln Leu Ile 
            20                  25                  30          

Ile Asp Asp Ser Tyr Phe Tyr Cys Gln Pro Gln Lys Asp Thr Pro Arg 
        35                  40                  45              

Asn Phe Glu Ile Asn Gln Phe Asn Ile Val Phe Asp Arg Val Thr Thr 
    50                  55                  60                  

Asp Glu Glu Lys Arg Ala Ile Ser Lys Leu Arg Lys Phe Lys Lys Ile 
65                  70                  75                  80  

Pro Leu Pro Leu Phe Lys Ser Asn Val Ile Thr Glu Phe Leu Phe Gly 
                85                  90                  95      

Lys Ser Leu Leu Thr Asp Glu Asp Phe Tyr Lys Val Leu Lys Lys Asn 
            100                 105                 110         

Gln Phe Thr Val Lys Met Asn Ala Cys Leu Phe Ser Leu Tyr Gln Asp 
        115                 120                 125             

Ser Ser Leu Ile Asn Lys Tyr Arg Asp Leu Ile Leu Pro Leu Phe Thr 
    130                 135                 140                 

Ile Asn Asp Glu Leu Leu Gln Val Cys Gln Gln Leu Asp Ser Tyr Gly 
145                 150                 155                 160 

Phe Ile Cys Glu His Thr Asn Thr Thr Ser Leu His Ile Arg Arg Gly 
                165                 170                 175     

Asp Tyr Val Thr Asn Pro His Ala Ala Lys Phe His Gly Thr Leu Ser 
            180                 185                 190         

Met Asn Tyr Tyr Ser Gln Ala Met Asn Tyr Val Asp His Lys Leu Gly 
        195                 200                 205             
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Lys Gln Leu Phe Ile Ile Phe Ser Asp Asp Val Gln Trp Ala Ala Glu 
    210                 215                 220                 

Lys Phe Gly Gly Arg Ser Asp Cys Tyr Ile Val Asn Asn Val Asn Cys 
225                 230                 235                 240 

Gln Phe Ser Ala Ile Asp Met Tyr Leu Met Ser Leu Cys Asn Asn Asn 
                245                 250                 255     

Ile Ile Ala Asn Ser Thr Tyr Ser Trp Trp Gly Ala Trp Leu Asn Lys 
            260                 265                 270         

Ser Glu Glu Lys Leu Val Ile Ala Pro Arg Lys Trp Phe Ala Glu Asp 
        275                 280                 285             

Lys Glu Ser Leu Leu Ala Val Asn Asp Trp Ile Ser Ile 
    290                 295                 300     

<210>  271
<211>  289
<212>  PRT
<213>  Sulfurospirillum deleyianum

<400>  271

Met Ile Ile Ile Lys Ile Met Gly Gly Leu Ala Ser Gln Leu His Lys 
1               5                   10                  15      

Tyr Ser Val Gly Arg Ala Leu Ser Leu Lys Tyr Asn Thr Glu Leu Lys 
            20                  25                  30          

Leu Asp Ile Phe Trp Phe Asp Asn Ile Ser Gly Ser Asp Thr Ile Arg 
        35                  40                  45              

Glu Tyr His Leu Asp Lys Tyr Asn Val Val Ala Lys Ile Ala Thr Glu 
    50                  55                  60                  

Gln Glu Ile Lys Gln Phe Lys Pro Asn Lys Tyr Leu Leu Lys Ile Asn 
65                  70                  75                  80  

Asn Leu Phe Gln Lys Phe Thr Asn Trp Lys Ile Asn Tyr Arg Asn Tyr 
                85                  90                  95      

Cys Asn Glu Ser Phe Ile Ser Leu Glu Asn Phe Asn Leu Leu Pro Asp 
            100                 105                 110         

Asn Ile Tyr Val Glu Gly Glu Trp Ser Gly Asp Arg Tyr Phe Ser His 
        115                 120                 125             

Ile Lys Glu Ile Leu Gln Lys Glu Leu Thr Leu Lys Ser Glu Tyr Met 
    130                 135                 140                 

Asp Ser Thr Asn His Phe Leu Ala Lys Gln Ser Ser Asp Phe Ala His 
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145                 150                 155                 160 

Asp Asp Asn Ala Ser Lys Leu His Cys Thr Cys Ser Leu Glu Tyr Tyr 
                165                 170                 175     

Lys Lys Ala Leu Gln Tyr Ile Ser Lys Asn Leu Leu Lys Met Lys Leu 
            180                 185                 190         

Leu Ile Phe Ser Asp Asp Leu Asp Trp Leu Lys Pro Asn Phe Asn Phe 
        195                 200                 205             

Leu Asp Asn Val Glu Phe Glu Phe Val Glu Gly Phe Gln Asp Tyr Glu 
    210                 215                 220                 

Glu Phe His Leu Met Thr Leu Ser Lys His Asn Ile Ile Ala Asn Ser 
225                 230                 235                 240 

Gly Phe Ser Leu Phe Phe Ala Trp Leu Asn Ile Asn His Asn Lys Ile 
                245                 250                 255     

Ile Ile Ser Leu Ser Glu Trp Val Phe Glu Glu Lys Leu Asn Lys Tyr 
            260                 265                 270         

Ile Ile Asp Asn Ile Lys Asp Lys Asn Ile Leu Phe Leu Glu Asn Leu 
        275                 280                 285             

Glu 
    

<210>  272
<211>  309
<212>  PRT
<213>  Pseudovibrio sp. FO-BEG1

<400>  272

Met Ser Val Ala Ser Gln Val Arg Ile Ser Gly Ala Ala Arg Arg Arg 
1               5                   10                  15      

Lys Leu Lys Pro Thr Leu Ile Val Arg Ile Arg Gly Gly Ile Gly Asn 
            20                  25                  30          

Gln Leu Phe Gln Tyr Ala Leu Gly Arg Lys Ile Ala Leu Glu Thr Gly 
        35                  40                  45              

Met Lys Leu Arg Phe Asp Arg Ser Glu Tyr Asp Gln Tyr Phe Asn Arg 
    50                  55                  60                  

Ser Tyr Cys Leu Asn Leu Phe Lys Thr Gln Gly Leu Ser Ala Thr Glu 
65                  70                  75                  80  

Ser Glu Met Ser Ala Val Leu Trp Pro Ala Gln Ser Phe Gly Gln Thr 
                85                  90                  95      
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Val Lys Leu Cys Arg Lys Phe Tyr Pro Phe Tyr Gln Arg Arg Tyr Ile 
            100                 105                 110         

Arg Glu Asp Glu Leu Leu Gln Asp Ser Glu Thr Pro Val Leu Lys Gln 
        115                 120                 125             

Ser Ala Tyr Leu Asp Gly Tyr Trp Gln Thr Trp Glu Ile Pro Phe Ser 
    130                 135                 140                 

Ile Met Glu Gln Leu Arg Asp Glu Ile Thr Leu Lys Lys Pro Met Val 
145                 150                 155                 160 

Leu Glu Arg Leu Lys Leu Leu Gln Arg Ile Lys Ser Gly Pro Ser Ala 
                165                 170                 175     

Ala Leu His Val Arg Tyr Gly Asp Tyr Ser Gln Ala His Asn Leu Gln 
            180                 185                 190         

Asn Phe Gly Leu Cys Ser Ala Gly Tyr Tyr Lys Gly Ala Met Asp Phe 
        195                 200                 205             

Leu Thr Glu Arg Val Pro Gly Leu Thr Phe Tyr Val Phe Ser Asp Ser 
    210                 215                 220                 

Pro Glu Arg Ala Arg Glu Val Val Pro Gln Gln Glu Asn Val Tyr Phe 
225                 230                 235                 240 

Ser Asp Pro Met Gln Asp Gly Lys Asp His Glu Asp Leu Met Val Met 
                245                 250                 255     

Ser Ser Cys Asp His Ile Val Thr Ala Asn Ser Thr Phe Ser Trp Trp 
            260                 265                 270         

Ala Ala Phe Leu Asn Gly Asn Glu Asp Lys His Val Ile Ala Pro Leu 
        275                 280                 285             

Lys Trp Phe Lys Asn Pro Asn Leu Asp Asp Ser Leu Ile Val Pro Pro 
    290                 295                 300                 

His Trp Gln Arg Leu 
305                 

<210>  273
<211>  264
<212>  PRT
<213>  Prevotella sp. oral taxon 472

<400>  273

Met Lys Ile Val Cys Ile Lys Gly Gly Leu Gly Asn Gln Leu Phe Glu 
1               5                   10                  15      
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Tyr Cys Arg Tyr His Gly Leu Leu Arg Gln His Asn Asn His Gly Val 
            20                  25                  30          

Tyr Leu His Tyr Asp Arg Arg Arg Thr Lys Gln His Gly Gly Val Trp 
        35                  40                  45              

Leu Asp Lys Ala Phe Leu Ile Thr Leu Pro Thr Glu Pro Trp Arg Val 
    50                  55                  60                  

Lys Leu Met Val Met Ala Leu Lys Met Leu Arg Lys Leu His Leu Phe 
65                  70                  75                  80  

Lys Arg Leu Tyr Arg Glu Asp Asp Pro Arg Ala Val Leu Ile Asp Asp 
                85                  90                  95      

Tyr Ser Gln His Lys Gln Phe Ile Thr Asn Ala Ala Glu Ile Leu Asn 
            100                 105                 110         

Phe Arg Pro Phe Ala Gln Leu Asp Tyr Val Asp Glu Ile Thr Ser Glu 
        115                 120                 125             

Pro Phe Ala Val Ser Val His Val Arg Arg Gly Asp Tyr Leu Leu Pro 
    130                 135                 140                 

Ala Asn Lys Ala Asn Phe Gly Val Cys Ser Val His Tyr Tyr Leu Ser 
145                 150                 155                 160 

Ala Ala Val Ala Val Arg Glu Arg His Pro Asp Ala Arg Phe Phe Val 
                165                 170                 175     

Phe Ser Asp Asp Ile Glu Trp Ala Lys Met Asn Leu Asn Leu Pro Asn 
            180                 185                 190         

Cys Val Phe Val Glu His Ala Gln Pro Gln Pro Asp His Ala Asp Leu 
        195                 200                 205             

Tyr Leu Met Ser Leu Cys Lys Gly His Ile Ile Ala Asn Ser Thr Phe 
    210                 215                 220                 

Ser Phe Trp Gly Ala Tyr Leu Ser Met Gly Ser Ser Ala Ile Ala Ile 
225                 230                 235                 240 

Tyr Pro Lys Gln Trp Phe Ala Glu Pro Thr Trp Asn Ala Pro Asp Ile 
                245                 250                 255     

Phe Leu Gly His Trp Ile Ala Leu 
            260                 

<210>  274
<211>  304
<212>  PRT
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<213>  Butyrivibrio fibrisolvens

<400>  274

Met Leu Ile Ile Arg Val Ala Gly Gly Leu Gly Asn Gln Met Gln Gln 
1               5                   10                  15      

Tyr Ala Met Tyr Arg Lys Leu Lys Ser Leu Gly Lys Glu Val Lys Leu 
            20                  25                  30          

Asp Leu Ser Trp Phe Asp Val Glu Asn Gln Glu Gly Gln Leu Ala Pro 
        35                  40                  45              

Arg Lys Cys Glu Leu Lys Tyr Phe Asp Gly Val Asp Phe Glu Glu Cys 
    50                  55                  60                  

Thr Asp Ala Glu Arg Ala Tyr Phe Thr Lys Arg Ser Ile Leu Thr Lys 
65                  70                  75                  80  

Ala Leu Asn Lys Val Phe Pro Ala Thr Cys Lys Ile Phe Glu Glu Thr 
                85                  90                  95      

Glu Met Phe His Pro Glu Ile Tyr Ser Phe Lys Asp Lys Tyr Leu Glu 
            100                 105                 110         

Gly Tyr Phe Leu Cys Asn Lys Tyr Tyr Asp Asp Ile Leu Pro Phe Ile 
        115                 120                 125             

Gln Asn Glu Ile Val Phe Pro Lys His Ser Asp Pro Lys Met Gln Lys 
    130                 135                 140                 

Arg Asn Glu Glu Leu Met Glu Arg Met Asp Gly Trp His Thr Ala Ser 
145                 150                 155                 160 

Ile His Leu Arg Arg Gly Asp Tyr Ile Thr Glu Pro Gln Asn Glu Ala 
                165                 170                 175     

Leu Phe Gly Asn Ile Ala Thr Asp Ala Tyr Tyr Asp Ala Ala Ile Arg 
            180                 185                 190         

Tyr Val Leu Asp Lys Asp Tyr Gln Thr His Phe Tyr Ile Phe Ser Asn 
        195                 200                 205             

Asp Pro Glu Tyr Ala Arg Glu His Tyr Ser Asp Glu Ser Arg Tyr Thr 
    210                 215                 220                 

Ile Val Thr Gly Asn Asp Gly Asp Asn Ser Leu Leu Asp Met Glu Leu 
225                 230                 235                 240 

Met Ser His Cys Arg Tyr Asn Ile Cys Ala Asn Ser Thr Phe Ser Phe 
                245                 250                 255     
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Trp Gly Ala Arg Leu Asn Lys Arg Ser Asp Lys Glu Met Ile Arg Thr 
            260                 265                 270         

Phe Lys Met Arg Asn Asn Gln Glu Val Thr Ala Arg Glu Met Thr Asp 
        275                 280                 285             

Tyr Trp Lys Asp Trp Ile Leu Ile Asp Glu Lys Gly Asn Arg Ile Phe 
    290                 295                 300                 

<210>  275
<211>  294
<212>  PRT
<213>  Lewinella persica

<400>  275

Met Val Ile Ser Arg Leu His Ser Gly Leu Gly Asn Gln Met Phe Gln 
1               5                   10                  15      

Tyr Ala Phe Ala Arg Arg Ile Gln Leu Gln Leu Asn Val Lys Leu Arg 
            20                  25                  30          

Ile Asp Leu Ser Ile Leu Leu Asp Ser Arg Pro Pro Asp Gly Tyr Ile 
        35                  40                  45              

Lys Arg Glu Tyr Asp Leu Asp Ile Phe Lys Leu Ser Pro Ala Tyr His 
    50                  55                  60                  

Cys Asn Pro Thr Ser Leu Arg Ile Leu Tyr Ala Pro Gly Lys Tyr Arg 
65                  70                  75                  80  

Trp Ser Gln Val Val Arg Asp Leu Ala Arg Lys Gly Tyr Pro Val Tyr 
                85                  90                  95      

Met Glu Lys Ser Phe Ser Val Asp Asn Thr Leu Leu Asp Ser Pro Pro 
            100                 105                 110         

Asp Asn Val Ile Tyr Gln Gly Tyr Trp Gln Ser Glu Arg Tyr Phe Ser 
        115                 120                 125             

Glu Val Ala Asn Thr Ile Arg Lys Asp Phe Ala Phe Gln His Ser Ile 
    130                 135                 140                 

Gln Pro Gln Ser Glu Ser Leu Ala Arg Glu Ile Arg Lys Glu Asp Ser 
145                 150                 155                 160 

Val Cys Leu Asn Ile Arg Arg Lys Asp Tyr Leu Ala Ser Pro Thr His 
                165                 170                 175     

Asn Val Thr Asp Glu Thr Tyr Tyr Glu Asn Cys Ile Gln Gln Met Arg 
            180                 185                 190         

Glu Arg Phe Ser Gly Ala Arg Phe Phe Leu Phe Ser Asp Asp Leu Val 
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        195                 200                 205             

Trp Cys Arg Glu Phe Phe Ala Asp Phe His Asp Val Val Ile Val Gly 
    210                 215                 220                 

His Asp His Ala Gly Pro Lys Phe Gly Asn Tyr Leu Gln Leu Met Ala 
225                 230                 235                 240 

Gln Cys His His Tyr Ile Ile Pro Asn Ser Thr Phe Ala Trp Trp Ala 
                245                 250                 255     

Ala Trp Leu Gly Glu Arg Thr Gly Ser Val Ile Met Ala Pro Glu Arg 
            260                 265                 270         

Trp Phe Gly Thr Asp Glu Phe Asp Tyr Arg Asp Val Val Pro Glu Arg 
        275                 280                 285             

Trp Leu Lys Val Pro Asn 
    290                 

<210>  276
<211>  916
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artifical construct

<400>  276
cagtcagtca gaattcaaga aggagatata catatgaaaa tcgtcaaaat cctgggcggt       60

ctgggcaatc agatgttcca gtatgctctg tacctgagcc tgcaagaaag ttttccaaaa      120

gaacgtgtgg ccctggacct gtcctccttc cacggctatc acctgcataa tggctttgag      180

ctggagaaca ttttctccgt taccgctcag aaagcatccg ccgcagatat catgcgtatt      240

gcttattact acccgaacta tctgctgtgg cgcattggca aacgttttct gccgcgtcgt      300

aaaggtatgt gcctggaatc tagctccctg cgtttcgatg aaagcgttct gcgtcaggaa      360

ggtaaccgtt attttgacgg ttactggcaa gacgaacgct acttcgcagc ctatcgtgaa      420

aaagtgctga aggctttcac ctttcctgca ttcaaacgcg cagaaaacct gagcctgctg      480

gaaaaactgg acgaaaacag cattgctctg catgttcgtc gcggtgatta cgtaggtaat      540

aacctgtacc aaggcatctg tgacctggac tactaccgta ccgctatcga gaaaatgtgt      600

gcacacgtta ctccgtctct gttttgtatc ttttccaacg acatcacgtg gtgccagcag      660

cacctgcaac cgtacctgaa ggcccctgtg gtgtacgtta cttggaacac cggtgttgaa      720

tcctaccgcg atatgcagct gatgtcctgc tgcgcacata acatcatcgc gaatagctcc      780

ttctcttggt ggggtgcttg gctgaatcag aaccgtgaaa aagttgttat cgccccgaaa      840

aaatggctga acatggaaga atgtcacttc acgctgccgg caagctggat caaaatttag      900

ctcgagtgac tgactg                                                      916
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<210>  277
<211>  886
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artifical construct

<400>  277
cagtcagtca gaattcaaga aggagatata catatggtga ttatcaaaat gatgggtggt       60

ctgggcaacc agatgttcca gtacgcactg tacaaagcat tcgagcagaa gcacatcgat      120

gtgtatgcag acctggcatg gtacaaaaac aaatccgtga aatttgaact gtacaacttc      180

ggcattaaaa tcaacgtagc atccgagaaa gacatcaacc gtctgagcga ttgccaggcg      240

gactttgttt cccgcatccg ccgtaaaatc tttggtaaaa aaaagagctt cgtatctgaa      300

aaaaatgact cctgctatga aaacgacatc ctgcgtatgg acaacgttta tctgagcggt      360

tattggcaga ccgaaaaata cttctctaac acgcgtgaga agctgctgga ggattattcc      420

ttcgctctgg taaactctca ggtgtccgaa tgggaagact ccattcgcaa caaaaacagc      480

gttagcatcc atatccgtcg tggtgattat ctacagggcg aactgtatgg tggtatttgc      540

acctctctgt actacgccga agcaatcgag tacattaaaa tgcgtgttcc gaacgcaaaa      600

ttcttcgttt tctctgatga cgttgaatgg gttaaacagc aagaagactt caaaggcttc      660

gtaatcgttg atcgcaacga gtattctagc gctctgtccg atatgtacct gatgtccctg      720

tgcaagcata acattattgc taactcctct ttcagctggt gggcagcttg gctgaaccgt      780

aacgaagaaa aaattgtaat cgcgccgcgc cgttggctga acggcaagtg caccccagat      840

atctggtgta aaaaatggat tcgtatctag ctcgagtgac tgactg                     886

<210>  278
<211>  919
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  278

Cys Ala Gly Thr Cys Ala Gly Thr Cys Ala Gly Ala Ala Thr Thr Cys 
1               5                   10                  15      

Ala Ala Gly Ala Ala Gly Gly Ala Gly Ala Thr Ala Thr Ala Cys Ala 
            20                  25                  30          

Thr Ala Thr Gly Gly Thr Gly Ala Thr Cys Gly Thr Ala Cys Ala Gly 
        35                  40                  45              

Cys Thr Gly Ala Gly Cys Gly Gly Cys Gly Gly Thr Cys Thr Gly Gly 
    50                  55                  60                  

Gly Cys Ala Ala Cys Cys Ala Gly Ala Thr Gly Thr Thr Cys Gly Ala 
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65                  70                  75                  80  

Ala Thr Ala Cys Gly Cys Gly Cys Thr Gly Thr Ala Cys Cys Thr Gly 
                85                  90                  95      

Ala Gly Cys Cys Thr Gly Ala Ala Ala Gly Cys Ala Ala Ala Ala Gly 
            100                 105                 110         

Gly Cys Ala Ala Ala Gly Ala Ala Gly Thr Gly Ala Ala Ala Ala Thr 
        115                 120                 125             

Thr Gly Ala Cys Gly Ala Thr Gly Thr Thr Ala Cys Gly Thr Gly Thr 
    130                 135                 140                 

Thr Ala Cys Gly Ala Gly Gly Gly Cys Cys Cys Thr Gly Gly Cys Ala 
145                 150                 155                 160 

Cys Cys Cys Gly Thr Cys Cys Gly Cys Gly Thr Cys Ala Ala Cys Thr 
                165                 170                 175     

Gly Gly Ala Thr Gly Thr Thr Thr Thr Thr Gly Gly Thr Ala Thr Cys 
            180                 185                 190         

Ala Cys Gly Thr Ala Cys Gly Ala Thr Cys Gly Cys Gly Cys Gly Thr 
        195                 200                 205             

Cys Thr Cys Gly Thr Gly Ala Gly Gly Ala Gly Cys Thr Gly Ala Cys 
    210                 215                 220                 

Thr Gly Ala Gly Ala Thr Gly Ala Cys Gly Gly Ala Cys Gly Cys Gly 
225                 230                 235                 240 

Ala Gly Cys Ala Thr Gly Gly Ala Thr Gly Cys Gly Cys Thr Gly Thr 
                245                 250                 255     

Cys Thr Cys Gly Thr Gly Thr Thr Cys Gly Thr Cys Gly Cys Ala Ala 
            260                 265                 270         

Ala Cys Thr Gly Ala Cys Cys Gly Gly Thr Cys Gly Cys Cys Gly Cys 
        275                 280                 285             

Ala Cys Thr Ala Ala Ala Gly Cys Gly Thr Ala Cys Cys Gly Cys Gly 
    290                 295                 300                 

Ala Ala Cys Gly Cys Gly Ala Cys Ala Thr Cys Ala Ala Cys Thr Thr 
305                 310                 315                 320 

Cys Gly Ala Thr Cys Cys Ala Cys Thr Gly Gly Thr Thr Ala Thr Gly 
                325                 330                 335     

Gly Ala Ala Ala Ala Ala Gly Ala Cys Cys Cys Gly Gly Cys Ala Cys 
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            340                 345                 350         

Thr Gly Cys Thr Gly Gly Ala Ala Gly Gly Cys Thr Gly Thr Thr Thr 
        355                 360                 365             

Cys Cys Ala Gly Thr Cys Thr Gly Ala Cys Ala Ala Ala Thr Ala Cys 
    370                 375                 380                 

Thr Thr Thr Cys Gly Thr Gly Ala Thr Thr Gly Cys Gly Ala Ala Gly 
385                 390                 395                 400 

Gly Cys Cys Gly Cys Gly Thr Gly Cys Gly Cys Gly Ala Ala Gly Cys 
                405                 410                 415     

Gly Thr Ala Thr Cys Gly Thr Thr Thr Cys Cys Gly Cys Gly Gly Cys 
            420                 425                 430         

Ala Thr Thr Gly Ala Ala Thr Cys Cys Gly Gly Cys Gly Cys Gly Thr 
        435                 440                 445             

Thr Cys Cys Cys Gly Cys Thr Gly Cys Cys Gly Gly Ala Ala Gly Ala 
    450                 455                 460                 

Cys Thr Ala Thr Cys Thr Gly Cys Gly Cys Cys Thr Gly Gly Ala Ala 
465                 470                 475                 480 

Ala Ala Gly Cys Ala Gly Ala Thr Cys Gly Ala Ala Gly Ala Thr Thr 
                485                 490                 495     

Gly Thr Cys Ala Gly Thr Cys Cys Gly Thr Ala Thr Cys Cys Gly Thr 
            500                 505                 510         

Ala Cys Ala Cys Ala Thr Cys Cys Gly Thr Cys Gly Thr Gly Gly Cys 
        515                 520                 525             

Gly Ala Cys Thr Ala Cys Cys Thr Gly Gly Ala Cys Gly Ala Ala Thr 
    530                 535                 540                 

Cys Thr Cys Ala Thr Gly Gly Thr Gly Gly Thr Cys Thr Gly Thr Ala 
545                 550                 555                 560 

Cys Ala Cys Cys Gly Gly Cys Ala Thr Thr Thr Gly Thr Ala Cys Thr 
                565                 570                 575     

Gly Ala Gly Gly Cys Gly Thr Ala Cys Thr Ala Thr Ala Ala Ala Gly 
            580                 585                 590         

Ala Gly Gly Cys Thr Thr Thr Thr Gly Cys Thr Cys Gly Cys Ala Thr 
        595                 600                 605             

Gly Gly Ala Ala Cys Gly Thr Cys Thr Gly Gly Thr Thr Cys Cys Gly 
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    610                 615                 620                 

Gly Gly Cys Gly Cys Ala Cys Gly Thr Thr Thr Cys Thr Thr Cys Cys 
625                 630                 635                 640 

Thr Gly Thr Thr Cys Thr Cys Thr Ala Ala Cys Gly Ala Thr Cys Cys 
                645                 650                 655     

Ala Gly Ala Ala Thr Gly Gly Ala Cys Thr Cys Gly Thr Gly Ala Gly 
            660                 665                 670         

Cys Ala Cys Thr Thr Thr Gly Ala Gly Ala Gly Cys Ala Ala Gly Ala 
        675                 680                 685             

Ala Cys Thr Gly Cys Gly Thr Thr Cys Thr Gly Gly Thr Thr Gly Ala 
    690                 695                 700                 

Ala Gly Gly Thr Ala Gly Cys Ala Cys Cys Gly Ala Ala Gly Ala Cys 
705                 710                 715                 720 

Ala Cys Gly Gly Gly Thr Thr Ala Cys Ala Thr Gly Gly Ala Cys Cys 
                725                 730                 735     

Thr Gly Thr Ala Cys Cys Thr Gly Ala Thr Gly Ala Gly Cys Cys Gly 
            740                 745                 750         

Cys Thr Gly Cys Cys Gly Cys Cys Ala Cys Ala Ala Thr Ala Thr Thr 
        755                 760                 765             

Ala Thr Thr Gly Cys Cys Ala Ala Cys Thr Cys Thr Thr Cys Thr Thr 
    770                 775                 780                 

Thr Cys Ala Gly Cys Thr Gly Gly Thr Gly Gly Gly Gly Cys Gly Cys 
785                 790                 795                 800 

Thr Thr Gly Gly Cys Thr Gly Ala Ala Thr Gly Ala Gly Ala Ala Cys 
                805                 810                 815     

Cys Cys Thr Gly Ala Gly Ala Ala Ala Ala Ala Ala Gly Thr Cys Ala 
            820                 825                 830         

Thr Cys Gly Cys Ala Cys Cys Gly Gly Cys Thr Ala Ala Ala Thr Gly 
        835                 840                 845             

Gly Cys Thr Gly Ala Ala Cys Gly Gly Thr Cys Gly Thr Gly Ala Gly 
    850                 855                 860                 

Thr Gly Cys Cys Gly Thr Gly Ala Thr Ala Thr Cys Thr Ala Thr Ala 
865                 870                 875                 880 

Cys Cys Gly Ala Ala Cys Gly Cys Ala Thr Gly Ala Thr Thr Cys Gly 
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                885                 890                 895     

Thr Cys Thr Gly Thr Ala Gly Cys Thr Cys Gly Ala Gly Thr Gly Ala 
            900                 905                 910         

Cys Thr Gly Ala Cys Thr Gly 
        915                 

<210>  279
<211>  937
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  artifical construct

<400>  279

Cys Ala Gly Thr Cys Ala Gly Thr Cys Ala Gly Ala Ala Thr Thr Cys 
1               5                   10                  15      

Ala Ala Gly Ala Ala Gly Gly Ala Gly Ala Thr Ala Thr Ala Cys Ala 
            20                  25                  30          

Thr Ala Thr Gly Ala Thr Cys Ala Thr Thr Gly Thr Thr Cys Gly Thr 
        35                  40                  45              

Cys Thr Gly Ala Ala Ala Gly Gly Cys Gly Gly Thr Cys Thr Gly Gly 
    50                  55                  60                  

Gly Cys Ala Ala Cys Cys Ala Ala Cys Thr Gly Thr Cys Thr Cys Ala 
65                  70                  75                  80  

Gly Thr Ala Thr Gly Cys Ala Cys Thr Gly Gly Gly Cys Cys Gly Thr 
                85                  90                  95      

Ala Ala Gly Ala Thr Cys Gly Cys Gly Cys Ala Thr Cys Thr Gly Cys 
            100                 105                 110         

Ala Cys Ala Ala Thr Ala Cys Cys Gly Ala Ala Cys Thr Gly Ala Ala 
        115                 120                 125             

Ala Cys Thr Gly Gly Ala Cys Ala Cys Cys Ala Cys Thr Thr Gly Gly 
    130                 135                 140                 

Thr Thr Cys Ala Cys Cys Ala Cys Thr Ala Thr Cys Thr Cys Cys Thr 
145                 150                 155                 160 

Cys Cys Gly Ala Cys Ala Cys Thr Cys Cys Ala Cys Gly Thr Ala Cys 
                165                 170                 175     

Cys Thr Ala Cys Cys Gly Thr Cys Thr Gly Ala Ala Cys Ala Ala Thr 
            180                 185                 190         
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Thr Ala Thr Ala Ala Cys Ala Thr Cys Ala Thr Cys Gly Gly Cys Ala 
        195                 200                 205             

Cys Thr Ala Thr Thr Gly Cys Ala Thr Cys Cys Gly Cys Ala Ala Ala 
    210                 215                 220                 

Gly Gly Ala Ala Ala Thr Cys Cys Ala Gly Cys Thr Gly Ala Thr Cys 
225                 230                 235                 240 

Gly Ala Ala Cys Gly Thr Gly Gly Thr Cys Gly Cys Gly Cys Gly Cys 
                245                 250                 255     

Ala Ala Gly Gly Cys Cys Gly Thr Gly Gly Cys Thr Ala Cys Cys Thr 
            260                 265                 270         

Gly Cys Thr Gly Thr Cys Thr Ala Ala Ala Ala Thr Thr Thr Cys Thr 
        275                 280                 285             

Gly Ala Thr Cys Thr Gly Cys Thr Gly Ala Cys Thr Cys Cys Gly Ala 
    290                 295                 300                 

Thr Gly Thr Ala Cys Cys Gly Thr Cys Gly Thr Ala Cys Cys Thr Ala 
305                 310                 315                 320 

Cys Gly Thr Cys Cys Gly Thr Gly Ala Ala Cys Gly Thr Ala Thr Gly 
                325                 330                 335     

Cys Ala Thr Ala Cys Cys Thr Thr Cys Gly Ala Thr Ala Ala Ala Gly 
            340                 345                 350         

Cys Thr Ala Thr Cys Cys Thr Gly Ala Cys Cys Gly Thr Thr Cys Cys 
        355                 360                 365             

Gly Gly Ala Cys Ala Ala Cys Gly Thr Gly Thr Ala Cys Cys Thr Gly 
    370                 375                 380                 

Gly Ala Thr Gly Gly Thr Thr Ala Cys Thr Gly Gly Cys Ala Gly Ala 
385                 390                 395                 400 

Cys Cys Gly Ala Ala Ala Ala Gly Thr Ala Cys Thr Thr Cys Ala Ala 
                405                 410                 415     

Ala Gly Ala Cys Ala Thr Cys Gly Ala Ala Gly Ala Ala Ala Thr Cys 
            420                 425                 430         

Cys Thr Gly Cys Gly Cys Cys Gly Thr Gly Ala Gly Gly Thr Thr Ala 
        435                 440                 445             

Cys Gly Cys Thr Gly Ala Ala Ala Gly Ala Thr Gly Ala Ala Cys Cys 
    450                 455                 460                 
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Gly Gly Ala Thr Ala Gly Cys Ala Thr Cys Ala Ala Cys Cys Thr Gly 
465                 470                 475                 480 

Gly Ala Ala Ala Thr Gly Gly Cys Thr Gly Ala Ala Cys Gly Thr Ala 
                485                 490                 495     

Thr Thr Cys Ala Gly Gly Cys Thr Thr Gly Cys Cys Ala Cys Ala Gly 
            500                 505                 510         

Cys Gly Thr Thr Thr Cys Cys Cys Thr Gly Cys Ala Cys Gly Thr Gly 
        515                 520                 525             

Cys Gly Thr Cys Gly Thr Gly Gly Cys Gly Ala Cys Thr Ala Cys Gly 
    530                 535                 540                 

Thr Thr Thr Cys Cys Ala Ala Cys Cys Cys Gly Ala Cys Cys Ala Cys 
545                 550                 555                 560 

Thr Cys Ala Ala Cys Ala Ala Thr Thr Cys Cys Ala Cys Gly Gly Cys 
                565                 570                 575     

Thr Gly Thr Thr Gly Cys Thr Cys Cys Ala Thr Thr Gly Ala Cys Thr 
            580                 585                 590         

Ala Cys Thr Ala Cys Ala Ala Cys Cys Gly Cys Gly Cys Thr Ala Thr 
        595                 600                 605             

Cys Thr Cys Thr Cys Thr Gly Ala Thr Thr Gly Ala Ala Gly Ala Ala 
    610                 615                 620                 

Ala Ala Ala Gly Thr Gly Gly Ala Thr Gly Ala Cys Cys Cys Gly Thr 
625                 630                 635                 640 

Cys Thr Thr Thr Cys Thr Thr Thr Ala Thr Thr Thr Thr Thr Thr Cys 
                645                 650                 655     

Thr Gly Ala Cys Gly Ala Thr Cys Thr Gly Cys Cys Gly Thr Gly Gly 
            660                 665                 670         

Gly Cys Thr Ala Ala Ala Gly Ala Ala Ala Ala Cys Cys Thr Gly Gly 
        675                 680                 685             

Ala Cys Ala Thr Cys Cys Cys Thr Gly Gly Cys Gly Ala Ala Ala Ala 
    690                 695                 700                 

Ala Ala Cys Cys Thr Thr Cys Gly Thr Thr Gly Cys Gly Cys Ala Thr 
705                 710                 715                 720 

Ala Ala Cys Gly Gly Cys Cys Cys Gly Gly Ala Ala Ala Ala Ala Gly 
                725                 730                 735     
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Ala Gly Thr Ala Thr Thr Gly Cys Gly Ala Thr Cys Thr Gly Thr Gly 
            740                 745                 750         

Gly Cys Thr Gly Ala Thr Gly Thr Cys Thr Cys Thr Gly Thr Gly Cys 
        755                 760                 765             

Cys Ala Gly Cys Ala Cys Cys Ala Thr Ala Thr Cys Ala Thr Cys Gly 
    770                 775                 780                 

Cys Ala Ala Ala Cys Thr Cys Thr Thr Cys Thr Thr Thr Cys Ala Gly 
785                 790                 795                 800 

Cys Thr Gly Gly Thr Gly Gly Gly Gly Thr Gly Cys Cys Thr Gly Gly 
                805                 810                 815     

Cys Thr Gly Gly Gly Thr Cys Ala Ala Gly Ala Cys Gly Cys Cys Gly 
            820                 825                 830         

Ala Ala Ala Ala Gly Ala Thr Gly Gly Thr Gly Ala Thr Cys Gly Cys 
        835                 840                 845             

Gly Cys Cys Gly Cys Gly Thr Cys Gly Cys Thr Gly Gly Gly Cys Cys 
    850                 855                 860                 

Cys Thr Gly Thr Cys Cys Gly Ala Gly Ala Gly Cys Thr Thr Thr Gly 
865                 870                 875                 880 

Ala Cys Ala Cys Thr Thr Cys Thr Gly Ala Cys Ala Thr Cys Ala Thr 
                885                 890                 895     

Thr Cys Cys Gly Gly Ala Cys Thr Cys Thr Thr Gly Gly Ala Thr Thr 
            900                 905                 910         

Ala Cys Thr Ala Thr Cys Thr Ala Gly Cys Thr Cys Gly Ala Gly Thr 
        915                 920                 925             

Gly Ala Cys Thr Gly Ala Cys Thr Gly 
    930                 935         

<210>  280
<211>  913
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artifical construct

<400>  280
cagtcagtca gaattcaaga aggagatata catatggtac gcattgtgga aatcatcggc       60

ggtctgggta accagatgtt ccagtacgca ttctccctgt acctgaaaaa caaatctcac      120

atctgggacc gtctgtatgt ggacatcgag gcgatgaaaa cctacgatcg tcactatggt      180
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ctggaactgg agaaagtttt caatctgagc ctgtgtccaa tctctaaccg tctgcaccgc      240

aacctgcaaa aacgctcctt cgcaaaacac tttgtaaaga gcctgtacga gcactctgaa      300

tgcgagttcg acgaaccggt gtaccgtggc ctgcgtcctt atcgctatta tcgcggctac      360

tggcaaaacg aaggttactt cgttgatatt gaaccgatga tccgtgaggc ttttcagttc      420

aacgttaaca tcctgagcaa aaagactaaa gcgatcgcat ccaaaatgcg ccgtgaactg      480

tccgtatcta tccatgttcg ccgtggtgat tacgaaaacc tgccggaagc gaaagcgatg      540

catggcggta tttgttctct ggactattac cacaaagcga tcgacttcat ccgccagcgt      600

ctggataata acatctgttt ctatctgttc tccgacgata tcaattgggt agaagaaaac      660

ctgcaactgg aaaaccgttg catcatcgac tggaaccagg gcgaagatag ctggcaggac      720

atgtacctga tgagctgctg ccgccaccac attatcgcaa acagctcttt ctcctggtgg      780

gcggcatggc tgaatccaaa caagaacaaa atcgtactga ccccgaacaa atggttcaac      840

catactgacg cagtgggtat cgtcccaaag tcctggatta aaattcctgt gttttagctc      900

gagtgactga ctg                                                         913

<210>  281
<211>  919
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  281
cagtcagtca gaattcaaga aggagatata catatgaaaa tcgttaaaat cctgggcggc       60

ctgggtaacc agatgtttca gtacgccctg ttcctgtctc tgaaagaacg cttcccgcat      120

gaacaggtga tgattgacac cagctgcttc cgcaattacc cactgcacaa cggtttcgaa      180

gtggatcgta tcttcgccca gaaagcaccg gttgcctctt ggcgtaacat cctgaaggtt      240

gcctacccgt acccgaacta ccgtttctgg aaaatcggta aatacatcct gcctaaacgt      300

aaaaccatgt gtgtagagcg taaaaacttc agctttgacg ccgcagtcct gacccgtaaa      360

ggcgattgct actatgatgg ctactggcag catgaggaat atttctgtga tatgaaagaa      420

acgatttggg aggctttctc cttccctgag ccggttgatg gtcgtaacaa ggagatcggt      480

gccctgctac aggcatctga tagcgcttcc ctgcacgttc gtcgcggtga ctacgtgaac      540

cacccactgt ttcgtggtat ttgtgacctg gactattata aacgtgccat ccactacatg      600

gaagaacgcg tcaacccaca gctgtactgc gttttcagca acgatatggc ctggtgcgag      660

tcccacctgc gtgcactgct gccaggcaaa gaagtagttt atgttgactg gaacaagggt      720

gcggaatctt acgttgatat gcgtctgatg agcctgtgcc gtcacaacat catcgctaac      780

tcttctttca gctggtgggg cgcatggctg aaccgtaacc cgcagaaagt ggtggtagcg      840

ccggaacgtt ggatgaacag cccgattgaa gacccagtga gcgacaaatg gattaaactg      900

tagctcgagt gactgactg                                                   919
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<210>  282
<211>  922
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  282

Cys Ala Gly Thr Cys Ala Gly Thr Cys Ala Gly Ala Ala Thr Thr Cys 
1               5                   10                  15      

Ala Ala Gly Ala Ala Gly Gly Ala Gly Ala Thr Ala Thr Ala Cys Ala 
            20                  25                  30          

Thr Ala Thr Gly Ala Thr Cys Ala Thr Cys Ala Thr Cys Cys Ala Gly 
        35                  40                  45              

Cys Thr Gly Ala Ala Ala Gly Gly Thr Gly Gly Cys Cys Thr Gly Gly 
    50                  55                  60                  

Gly Cys Ala Ala Cys Cys Ala Ala Ala Thr Gly Thr Thr Cys Cys Ala 
65                  70                  75                  80  

Gly Thr Ala Cys Gly Cys Gly Cys Thr Gly Thr Ala Cys Ala Ala Ala 
                85                  90                  95      

Thr Cys Cys Cys Thr Gly Ala Ala Ala Ala Ala Ala Cys Gly Thr Gly 
            100                 105                 110         

Gly Thr Ala Ala Ala Gly Ala Ala Gly Thr Thr Ala Ala Ala Ala Thr 
        115                 120                 125             

Thr Gly Ala Thr Gly Ala Cys Ala Ala Ala Ala Cys Thr Gly Gly Cys 
    130                 135                 140                 

Thr Thr Cys Gly Thr Gly Ala Ala Cys Gly Ala Cys Ala Ala Ala Cys 
145                 150                 155                 160 

Thr Gly Cys Gly Thr Ala Thr Cys Cys Cys Gly Gly Thr Ala Cys Thr 
                165                 170                 175     

Gly Thr Cys Cys Cys Gly Thr Thr Gly Gly Gly Gly Thr Gly Thr Thr 
            180                 185                 190         

Gly Ala Gly Thr Ala Cys Gly Ala Thr Cys Gly Thr Gly Cys Ala Ala 
        195                 200                 205             

Cys Cys Gly Ala Cys Gly Ala Ala Gly Ala Gly Ala Thr Thr Ala Thr 
    210                 215                 220                 

Thr Ala Ala Cys Cys Thr Gly Ala Cys Cys Gly Ala Cys Thr Cys Cys 
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225                 230                 235                 240 

Ala Ala Ala Ala Thr Gly Gly Ala Cys Cys Thr Gly Thr Thr Cys Thr 
                245                 250                 255     

Cys Thr Cys Gly Cys Ala Thr Cys Cys Gly Cys Cys Gly Thr Ala Ala 
            260                 265                 270         

Ala Cys Thr Gly Ala Cys Thr Gly Gly Cys Cys Gly Cys Ala Ala Ala 
        275                 280                 285             

Ala Cys Gly Thr Thr Cys Cys Gly Thr Ala Thr Cys Gly Ala Cys Gly 
    290                 295                 300                 

Ala Ala Gly Ala Ala Thr Cys Cys Gly Gly Thr Ala Ala Ala Thr Thr 
305                 310                 315                 320 

Cys Ala Ala Cys Cys Cys Gly Gly Ala Ala Ala Thr Cys Cys Thr Gly 
                325                 330                 335     

Gly Ala Ala Ala Ala Ala Gly Ala Gly Ala Ala Cys Gly Cys Thr Thr 
            340                 345                 350         

Ala Thr Cys Thr Gly Gly Thr Gly Gly Gly Thr Thr Ala Thr Thr Gly 
        355                 360                 365             

Gly Cys Ala Gly Thr Gly Cys Gly Ala Cys Ala Ala Gly Thr Ala Cys 
    370                 375                 380                 

Thr Thr Cys Gly Ala Cys Gly Ala Cys Ala Ala Ala Gly Ala Thr Gly 
385                 390                 395                 400 

Thr Gly Gly Thr Thr Cys Gly Cys Gly Ala Ala Ala Thr Thr Cys Gly 
                405                 410                 415     

Thr Gly Ala Ala Gly Cys Gly Thr Thr Cys Gly Ala Gly Ala Ala Ala 
            420                 425                 430         

Ala Ala Ala Cys Cys Gly Cys Ala Gly Gly Ala Gly Cys Thr Gly Ala 
        435                 440                 445             

Thr Gly Ala Cys Cys Gly Ala Cys Gly Cys Cys Ala Gly Cys Thr Cys 
    450                 455                 460                 

Thr Thr Gly Gly Thr Cys Thr Ala Cys Thr Cys Thr Ala Cys Ala Gly 
465                 470                 475                 480 

Cys Ala Gly Ala Thr Thr Gly Ala Ala Thr Gly Cys Thr Gly Cys Gly 
                485                 490                 495     

Ala Gly Thr Cys Cys Gly Thr Ala Thr Cys Cys Cys Thr Gly Cys Ala 
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            500                 505                 510         

Cys Gly Thr Ala Cys Gly Thr Cys Gly Thr Ala Cys Thr Gly Ala Thr 
        515                 520                 525             

Thr Ala Cys Gly Thr Gly Gly Ala Cys Gly Ala Gly Gly Ala Ala Cys 
    530                 535                 540                 

Ala Thr Ala Thr Thr Cys Ala Thr Ala Thr Cys Cys Ala Thr Ala Ala 
545                 550                 555                 560 

Cys Ala Thr Cys Thr Gly Thr Ala Cys Gly Gly Ala Ala Ala Ala Ala 
                565                 570                 575     

Thr Ala Cys Thr Ala Thr Ala Ala Ala Ala Ala Cys Gly Cys Cys Ala 
            580                 585                 590         

Thr Thr Gly Ala Thr Cys Gly Thr Gly Thr Gly Cys Gly Thr Ala Ala 
        595                 600                 605             

Ala Cys Ala Gly Thr Ala Cys Cys Cys Gly Ala Gly Cys Gly Cys Ala 
    610                 615                 620                 

Gly Thr Gly Thr Thr Cys Thr Thr Cys Ala Thr Cys Thr Thr Cys Ala 
625                 630                 635                 640 

Cys Cys Gly Ala Thr Gly Ala Thr Ala Ala Ala Gly Ala Ala Thr Gly 
                645                 650                 655     

Gly Thr Gly Cys Cys Gly Cys Gly Ala Cys Cys Ala Cys Thr Thr Thr 
            660                 665                 670         

Ala Ala Ala Gly Gly Thr Cys Cys Gly Ala Ala Cys Thr Thr Cys Ala 
        675                 680                 685             

Thr Cys Gly Thr Ala Gly Thr Cys Gly Ala Ala Cys Thr Gly Gly Ala 
    690                 695                 700                 

Ala Gly Ala Ala Gly Gly Cys Gly Ala Cys Gly Gly Thr Ala Cys Cys 
705                 710                 715                 720 

Gly Ala Cys Ala Thr Cys Gly Cys Thr Gly Ala Ala Ala Thr Gly Ala 
                725                 730                 735     

Cys Thr Cys Thr Gly Ala Thr Gly Thr Cys Cys Cys Gly Cys Thr Gly 
            740                 745                 750         

Thr Ala Ala Ala Cys Ala Thr Cys Ala Cys Ala Thr Cys Ala Thr Cys 
        755                 760                 765             

Gly Cys Thr Ala Ala Thr Thr Cys Thr Ala Gly Cys Thr Thr Thr Ala 
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    770                 775                 780                 

Gly Cys Thr Gly Gly Thr Gly Gly Gly Cys Gly Gly Cys Gly Thr Gly 
785                 790                 795                 800 

Gly Cys Thr Gly Ala Ala Cys Gly Ala Cys Thr Cys Cys Cys Cys Gly 
                805                 810                 815     

Gly Ala Ala Ala Ala Ala Ala Thr Cys Gly Thr Gly Ala Thr Cys Gly 
            820                 825                 830         

Cys Thr Cys Cys Thr Cys Ala Gly Ala Ala Ala Thr Gly Gly Ala Thr 
        835                 840                 845             

Thr Ala Ala Cys Ala Ala Cys Cys Gly Cys Gly Ala Cys Ala Thr Gly 
    850                 855                 860                 

Gly Ala Cys Gly Ala Thr Ala Thr Thr Thr Ala Cys Ala Cys Cys Gly 
865                 870                 875                 880 

Ala Gly Cys Gly Thr Ala Thr Gly Ala Cys Thr Ala Ala Ala Ala Thr 
                885                 890                 895     

Cys Gly Cys Ala Cys Thr Gly Thr Ala Gly Cys Thr Cys Gly Ala Gly 
            900                 905                 910         

Thr Gly Ala Cys Thr Gly Ala Cys Thr Gly 
        915                 920         

<210>  283
<211>  898
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  283
cagtcagtca gaattcaaga aggagatata catatgcgcc tggttaaaat gatcggcggt       60

ctgggtaatc agatgttcat ctacgcgttt tacctacaga tgcgtaagcg tttctccaac      120

gttcgtatcg acctgaccga tatgatgcac tacaacgtac actatggcta cgaactgcac      180

aaagttttcg gtctgccgcg caccgagttc tgtatgaacc agcctctgaa aaaggttctg      240

gagttcctgt tcttccgtac cattgttgaa cgtaaacagc acggtcgtat ggagccgtat      300

acttgccagt atgtttggcc gctggtttac tttaagggct tctatcagtc cgaacgttac      360

ttctccgaag ttaaggacga agttcgtgag tgtttcacct tcaatccggc actggcgaat      420

cgttcttccc aacagatgat ggaacagatc cagaatgatc ctcaggctgt ctctatccac      480

atccgtcgtg gcgactatct gaatccgaag cactacgaca ctatcggttg tatctgtcag      540

ctgccgtatt acaagcacgc cgtttccgaa attaaaaagt acgtttctaa ccctcacttt      600
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tacgttttct ccgaagacct ggattgggtc aaagcaaacc tgccgctgga aaacgcacag      660

tacatcgatt ggaacaaagg cgcagatagc tggcaggata tgatgctgat gagctgttgc      720

aaacaccaca ttatctgtaa ctccaccttt agctggtggg cggcgtggct gaacccatct      780

gtcgaaaaaa ccgtgatcat gccggaacag tggacgtctc gtcaagattc cgtggacttt      840

gtggctagct gtggccgttg ggtccgtgtt aaaacggagt agctcgagtg actgactg        898

<210>  284
<211>  895
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  284
cagtcagtca gaattcaaga aggagatata catatgcgtc tgatcaagat gatcggcggc       60

ctgggtaacc agatgtttat ctacgcgttc tacctgaaaa tgaaacacca ttacccggat      120

acgaacatcg atctgtctga catggttcat tataaagttc acaacggtta tgagatgaac      180

cgtatctttg acctgagcca gactgaattt tgcatcaacc gtaccctgaa aaaaatcctg      240

gagttcctgt tcttcaaaaa aatctacgaa cgtcgccagg acccgtctac tctgtatcca      300

tacgaaaaac gttatttttg gccgctgctg tactttaaag gtttctacca gtctgaacgc      360

ttcttcttcg atatcaaaga cgacgttcgt aaagccttct cttttaacct gaacatcgct      420

aacccggaaa gcctggaact gctgaaacag atcgaagttg acgaccaagc tgtttctatc      480

cacatccgcc gtggtgacta cctgctgccg cgtcactggg caaacacggg ttccgtgtgc      540

cagctgccgt attacaagaa cgcgatcgcg gaaatggaga accgtattac tggcccgagc      600

tactacgtgt tctctgatga tatctcttgg gttaaagaaa acatcccgct gaagaaagcg      660

gtctacgtga cgtggaacaa gggcgaagac agctggcagg atatgatgct gatgagccac      720

tgtcgtcacc acattatctg taattctacg ttctcctggt ggggtgcttg gctgaaccca      780

cgtaaagaga aaatcgtcat cgcgccgtgt cgctggttcc agcataaaga aaccccggac      840

atgtacccga aagaatggat caaagtaccg attaactagc tcgagtgact gactg           895

<210>  285
<211>  946
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  285

Cys Ala Gly Thr Cys Ala Gly Thr Cys Ala Gly Ala Ala Thr Thr Cys 
1               5                   10                  15      

Ala Ala Gly Ala Ala Gly Gly Ala Gly Ala Thr Ala Thr Ala Cys Ala 
            20                  25                  30          
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Thr Ala Thr Gly Thr Ala Thr Thr Cys Thr Thr Gly Cys Cys Thr Gly 
        35                  40                  45              

Thr Cys Thr Gly Gly Thr Gly Gly Cys Cys Thr Gly Gly Gly Thr Ala 
    50                  55                  60                  

Ala Cys Cys Ala Ala Ala Thr Gly Thr Thr Thr Cys Ala Ala Thr Ala 
65                  70                  75                  80  

Cys Gly Cys Ala Gly Cys Ala Gly Cys Gly Thr Ala Thr Ala Thr Cys 
                85                  90                  95      

Cys Thr Gly Ala Ala Gly Cys Ala Gly Thr Ala Thr Thr Thr Thr Cys 
            100                 105                 110         

Ala Gly Thr Cys Thr Ala Cys Cys Ala Cys Thr Cys Thr Gly Gly Thr 
        115                 120                 125             

Cys Cys Thr Gly Gly Ala Thr Gly Ala Thr Ala Gly Cys Thr Ala Thr 
    130                 135                 140                 

Thr Ala Cys Thr Ala Thr Thr Cys Cys Cys Ala Gly Cys Cys Gly Ala 
145                 150                 155                 160 

Ala Ala Cys Gly Thr Gly Ala Thr Ala Cys Cys Gly Thr Thr Cys Gly 
                165                 170                 175     

Thr Ala Gly Cys Cys Thr Gly Gly Ala Ala Cys Thr Gly Ala Ala Thr 
            180                 185                 190         

Cys Ala Gly Thr Thr Cys Ala Ala Cys Ala Thr Cys Thr Cys Thr Thr 
        195                 200                 205             

Ala Thr Gly Ala Thr Cys Gly Thr Thr Thr Thr Ala Gly Cys Thr Thr 
    210                 215                 220                 

Cys Gly Cys Gly Gly Ala Thr Gly Ala Ala Ala Ala Ala Gly Ala Gly 
225                 230                 235                 240 

Ala Ala Gly Ala Thr Cys Ala Ala Ala Cys Thr Gly Cys Thr Gly Cys 
                245                 250                 255     

Gly Cys Ala Ala Ala Thr Thr Cys Ala Ala Ala Cys Gly Thr Ala Ala 
            260                 265                 270         

Cys Cys Cys Gly Thr Thr Cys Cys Cys Thr Ala Ala Ala Cys Ala Gly 
        275                 280                 285             

Ala Thr Thr Thr Cys Cys Gly Ala Gly Ala Thr Cys Cys Thr Gly Thr 
    290                 295                 300                 
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Cys Thr Ala Thr Thr Gly Cys Gly Cys Thr Gly Thr Thr Cys Gly Gly 
305                 310                 315                 320 

Cys Ala Ala Ala Thr Ala Cys Gly Cys Gly Cys Thr Gly Thr Cys Cys 
                325                 330                 335     

Gly Ala Cys Cys Gly Thr Gly Cys Ala Thr Thr Thr Thr Ala Cys Ala 
            340                 345                 350         

Cys Cys Thr Thr Cys Gly Ala Ala Ala Cys Thr Ala Thr Cys Ala Ala 
        355                 360                 365             

Ala Ala Ala Cys Ala Thr Cys Gly Ala Cys Ala Ala Ala Gly Cys Gly 
    370                 375                 380                 

Thr Gly Cys Cys Thr Gly Thr Thr Cys Thr Cys Cys Thr Thr Thr Thr 
385                 390                 395                 400 

Ala Cys Cys Ala Gly Gly Ala Cys Gly Cys Cys Gly Ala Thr Cys Thr 
                405                 410                 415     

Gly Cys Thr Gly Ala Ala Thr Ala Ala Ala Thr Ala Thr Ala Ala Gly 
            420                 425                 430         

Cys Ala Gly Cys Thr Gly Ala Thr Cys Cys Thr Gly Cys Cys Gly Cys 
        435                 440                 445             

Thr Gly Thr Thr Cys Gly Ala Ala Cys Thr Gly Cys Gly Cys Gly Ala 
    450                 455                 460                 

Thr Gly Ala Cys Cys Thr Gly Cys Thr Gly Gly Ala Thr Ala Thr Cys 
465                 470                 475                 480 

Thr Gly Cys Ala Ala Gly Ala Ala Cys Cys Thr Gly Gly Ala Ala Cys 
                485                 490                 495     

Thr Gly Thr Ala Thr Thr Cys Cys Cys Thr Gly Ala Thr Cys Cys Ala 
            500                 505                 510         

Ala Cys Gly Cys Ala Gly Cys Ala Ala Cys Ala Ala Thr Ala Cys Cys 
        515                 520                 525             

Ala Cys Thr Gly Cys Ala Cys Thr Gly Cys Ala Thr Ala Thr Cys Cys 
    530                 535                 540                 

Gly Cys Cys Gly Thr Gly Gly Cys Gly Ala Cys Thr Ala Cys Gly Thr 
545                 550                 555                 560 

Gly Ala Cys Cys Ala Ala Cys Cys Ala Gly Cys Ala Cys Gly Cys Cys 
                565                 570                 575     
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Gly Cys Gly Ala Ala Ala Thr Ala Cys Cys Ala Cys Gly Gly Cys Gly 
            580                 585                 590         

Thr Gly Cys Thr Gly Gly Ala Cys Ala Thr Cys Ala Gly Cys Thr Ala 
        595                 600                 605             

Cys Thr Ala Thr Ala Ala Cys Cys Ala Cys Gly Cys Ala Ala Thr Gly 
    610                 615                 620                 

Gly Ala Ala Thr Ala Cys Gly Thr Gly Gly Ala Ala Cys Gly Thr Gly 
625                 630                 635                 640 

Ala Ala Cys Gly Cys Gly Gly Cys Ala Ala Ala Cys Ala Gly Ala Ala 
                645                 650                 655     

Cys Thr Thr Cys Ala Thr Thr Ala Thr Cys Thr Thr Cys Ala Gly Cys 
            660                 665                 670         

Gly Ala Thr Gly Ala Thr Gly Thr Ala Cys Gly Thr Thr Gly Gly Gly 
        675                 680                 685             

Cys Ala Cys Ala Gly Ala Ala Ala Gly Cys Gly Thr Thr Thr Cys Thr 
    690                 695                 700                 

Gly Gly Ala Gly Ala Ala Cys Gly Ala Thr Ala Ala Thr Thr Gly Cys 
705                 710                 715                 720 

Thr Ala Cys Gly Thr Gly Ala Thr Thr Ala Ala Cys Ala Ala Cys Thr 
                725                 730                 735     

Cys Cys Gly Ala Cys Thr Ala Cys Gly Ala Thr Thr Thr Cys Thr Cys 
            740                 745                 750         

Thr Gly Cys Gly Ala Thr Cys Gly Ala Thr Ala Thr Gly Thr Ala Thr 
        755                 760                 765             

Cys Thr Gly Ala Thr Gly Thr Cys Thr Cys Thr Gly Thr Gly Cys Ala 
    770                 775                 780                 

Ala Ala Ala Ala Cys Ala Ala Cys Ala Thr Cys Ala Thr Cys Gly Cys 
785                 790                 795                 800 

Ala Ala Ala Thr Thr Cys Cys Ala Cys Cys Thr Ala Cys Thr Cys Cys 
                805                 810                 815     

Thr Gly Gly Thr Gly Gly Gly Gly Thr Gly Cys Gly Thr Gly Gly Cys 
            820                 825                 830         

Thr Gly Ala Ala Cys Ala Ala Ala Thr Ala Cys Gly Ala Gly Gly Ala 
        835                 840                 845             
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Cys Ala Ala Ala Cys Thr Gly Gly Thr Thr Ala Thr Cys Thr Cys Thr 
    850                 855                 860                 

Cys Cys Gly Ala Ala Ala Cys Ala Ala Thr Gly Gly Thr Thr Thr Cys 
865                 870                 875                 880 

Thr Gly Gly Gly Thr Ala Ala Cys Ala Ala Cys Gly Ala Ala Ala Cys 
                885                 890                 895     

Cys Thr Cys Thr Cys Thr Gly Cys Gly Thr Ala Ala Cys Gly Cys Gly 
            900                 905                 910         

Thr Cys Thr Thr Gly Gly Ala Thr Cys Ala Cys Cys Cys Thr Gly Thr 
        915                 920                 925             

Ala Gly Cys Thr Cys Gly Ala Gly Thr Gly Ala Cys Thr Gly Ala Cys 
    930                 935                 940                 

Thr Gly 
945     

<210>  286
<211>  895
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  286
cagtcagtca gaattcaaga aggagatata catatgcgtc tgatcaagat gaccggtggc       60

ctgggtaacc agatgttcat ctacgcgttt tatctgcgta tgaaaaaacg ttatccgaaa      120

gttcgtattg atctgtctga tatggttcat tatcacgttc accacggcta tgaaatgcac      180

cgtgttttca atctgccgca caccgaattt tgcatcaacc agccgctgaa aaaagtgatc      240

gagttcctgt ttttcaaaaa gatttacgaa cgtaaacagg accctaattc tctgcgtgca      300

ttcgagaaga agtatctgtg gccgctgctg tacttcaaag gtttctatca atctgagcgc      360

ttctttgctg acatcaaaga cgaggttcgt aaagcattca cctttgactc ttctaaagtg      420

aacgctcgct ctgccgaact gctgcgtcgc ctggatgccg atgctaacgc ggttagcctg      480

cacattcgtc gcggtgacta tctacagccg cagcattggg ctaccactgg ttctgtctgc      540

cagctgccgt actaccagaa cgcgatcgct gaaatgaacc gtcgcgttgc tgccccgagc      600

tactacgttt tcagcgatga catcgcgtgg gtgaaggaaa acatccctct acagaacgca      660

gtgtacatcg actggaataa aggcgaagaa agctggcagg atatgatgct gatgagccac      720

tgccgccacc acattatctg taacagcacc ttctcttggt ggggcgcgtg gctggacccg      780

cacgaggaca aaattgtaat cgttccgaat cgttggttcc agcattgcga aactcctaac      840

atctatccgg caggctgggt gaaagttgcg attaattagc tcgagtgact gactg           895
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<210>  287
<211>  6153
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  287
tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca       60

cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg tcagcgggtg      120

ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc      180

accatatatg cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc gcatcaggcg      240

cctcctcaac ctgtatattc gtaaaccacg cccaatggga gctgtctcag gtttgttcct      300

gattggttac ggcgcgtttc gcatcattgt tgagtttttc cgccagcccg acgcgcagtt      360

taccggtgcc tgggtgcagt acatcagcat ggggcaaatt ctttccatcc cgatgattgt      420

cgcgggtgtg atcatgatgg tctgggcata tcgtcgcagc ccacagcaac acgtttcctg      480

aggaaccatg aaacagtatt tagaactgat gcaaaaagtg ctcgacgaag gcacacagaa      540

aaacgaccgt accggaaccg gaacgctttc catttttggt catcagatgc gttttaacct      600

gcaagatgga ttcccgctgg tgacaactaa acgttgccac ctgcgttcca tcatccatga      660

actgctgtgg tttctgcagg gcgacactaa cattgcttat ctacacgaaa acaatgtcac      720

catctgggac gaatgggccg atgaaaacgg cgacctcggg ccagtgtatg gtaaacagtg      780

gcgcgcctgg ccaacgccag atggtcgtca tattgaccag atcactacgg tactgaacca      840

gctgaaaaac gacccggatt cgcgccgcat tattgtttca gcgtggaacg taggcgaact      900

ggataaaatg gcgctggcac cgtgccatgc attcttccag ttctatgtgg cagacggcaa      960

actctcttgc cagctttatc agcgctcctg tgacgtcttc ctcggcctgc cgttcaacat     1020

tgccagctac gcgttattgg tgcatatgat ggcgcagcag tgcgatctgg aagtgggtga     1080

ttttgtctgg accggtggcg acacgcatct gtacagcaac catatggatc aaactcatct     1140

gcaattaagc cgcgaaccgc gtccgctgcc gaagttgatt atcaaacgta aacccgaatc     1200

catcttcgac taccgtttcg aagactttga gattgaaggc tacgatccgc atccgggcat     1260

taaagcgccg gtggctatct aattacgaaa catcctgcca gagccgacgc cagtgtgcgt     1320

cggttttttt accctccgtt aaattcttcg agacgccttc ccgaaggcgc cattcgccat     1380

tcaggctgcg caactgttgg gaagggcgat cggtgcgggc ctcttcgcta ttacgccagc     1440

tggcgaaagg gggatgtgct gcaaggcgat taagttgggt aacgccaggg ttttcccagt     1500

cacgacgttg taaaacgacg gccagtgcca agctttcttt aatgaagcag ggcatcagga     1560

cggtatcttt gtggagaaag cagagtaatc ttattcagcc tgactggtgg gaaaccacca     1620

gtcagaatgt gttagcgcat gttgacaaaa ataccattag tcacattatc cgtcagtcgg     1680

acgacatggt agataacctg tttattatgc gttttgatct tacgtttaat attaccttta     1740
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tgcgatgaaa cggtcttggc tttgatattc atttggtcag agatttgaat ggttccctga     1800

cctgccatcc acattcgcaa catactcgat tcggttcggc tcaatgataa cgtcggcata     1860

tttaaaaacg aggttatcgt tgtctctttt ttcagaatat cgccaaggat atcgtcgaga     1920

gattccggtt taatcgattt agaactgatc aataaatttt ttctgaccaa tagatattca     1980

tcaaaatgaa cattggcaat tgccataaaa acgataaata acgtattggg atgttgatta     2040

atgatgagct tgatacgctg actgttagaa gcatcgtgga tgaaacagtc ctcattaata     2100

aacaccactg aagggcgctg tgaatcacaa gctatggcaa ggtcatcaac ggtttcaatg     2160

tcgttgattt ctcttttttt aacccctcta ctcaacagat acccggttaa acctagtcgg     2220

gtgtaactac ataaatccat aataatcgtt gacatggcat accctcactc aatgcgtaac     2280

gataattccc cttacctgaa tatttcatca tgactaaacg gaacaacatg ggtcacctaa     2340

tgcgccactc tcgcgatttt tcaggcggac ttactatccc gtaaagtgtt gtataatttg     2400

cctggaattg tcttaaagta aagtaaatgt tgcgatatgt gagtgagctt aaaacaaata     2460

tttcgctgca ggagtatcct ggaagatgtt cgtagaagct tactgctcac aagaaaaaag     2520

gcacgtcatc tgacgtgcct tttttatttg tactaccctg tacgattact gcagctcgag     2580

ctagttaatc ggtactttga tccattcttt cgggtacatg tccggggttt ctttatgctg     2640

gaaccagcga cacggcgcga tgacgatttt ctctttacgt gggttcagcc aagcacccca     2700

ccaggagaac gtagaattac agataatgtg gtgacgacag tggctcatca gcatcatatc     2760

ctgccagctg tcttcgccct tgttccacgt cacgtagacc gctttcttca gcgggatgtt     2820

ttctttaacc caagagatat catcagagaa cacgtagtag ctcgggccag taatacggtt     2880

ctccatttcc gcgatcgcgt tcttgtaata cggcagctgg cacacggaac ccgtgtttgc     2940

ccagtgacgc ggcagcaggt agtcaccacg gcggatgtgg atagaaacag cttggtcgtc     3000

aacttcgatc tgtttcagca gttccaggct ttccgggtta gcgatgttca ggttaaaaga     3060

gaaggcttta cgaacgtcgt ctttgatatc gaagaagaag cgttcagact ggtagaaacc     3120

tttaaagtac agcagcggcc aaaaataacg tttttcgtat ggatacagag tagacgggtc     3180

ctggcgacgt tcgtagattt ttttgaagaa caggaactcc aggatttttt tcagggtacg     3240

gttgatgcaa aattcagtct ggctcaggtc aaagatacgg ttcatctcat aaccgttgtg     3300

aactttataa tgaaccatgt cagacagatc gatgttcgta tccgggtaat ggtgtttcat     3360

tttcaggtag aacgcgtaga taaacatctg gttacccagg ccgccgatca tcttgatcag     3420

acgcatatgt atatctcctt cttgaattct aaaaattgat tgaatgtatg caaataaatg     3480

catacaccat aggtgtggtt taatttgatg ccctttttca gggctggaat gtgtaagagc     3540

ggggttattt atgctgttgt ttttttgtta ctcgggaagg gctttacctc ttccgcataa     3600

acgcttccat cagcgtttat agttaaaaaa atctttcgga actggttttg cgcttacccc     3660

aaccaacagg ggatttgctg ctttccattg agcctgtttc tctgcgcgac gttcgcggcg     3720

gcgtgtttgt gcatccatct ggattctcct gtcagttagc tttggtggtg tgtggcagtt     3780
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gtagtcctga acgaaaaccc cccgcgattg gcacattggc agctaatccg gaatcgcact     3840

tacggccaat gcttcgtttc gtatcacaca ccccaaagcc ttctgctttg aatgctgccc     3900

ttcttcaggg cttaattttt aagagcgtca ccttcatggt ggtcagtgcg tcctgctgat     3960

gtgctcagta tcaccgccag tggtatttat gtcaacaccg ccagagataa tttatcaccg     4020

cagatggtta tctgtatgtt ttttatatga atttattttt tgcagggggg cattgtttgg     4080

taggtgagag atcaattctg cattaatgaa tcggccaacg cgcggggaga ggcggtttgc     4140

gtattgggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc gttcggctgc     4200

ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata     4260

acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg     4320

cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa aatcgacgct     4380

caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa     4440

gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg tccgcctttc     4500

tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc agttcggtgt     4560

aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg     4620

ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg     4680

cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct     4740

tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtatc tgcgctctgc     4800

tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg     4860

ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc     4920

aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt     4980

aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa     5040

aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac agttaccaat     5100

gcttaatcag tgaggcacct atctcagcga tctgtctatt tcgttcatcc atagttgcct     5160

gactccccgt cgtgtagata actacgatac gggagggctt accatctggc cccagtgctg     5220

caatgatacc gcgagaccca cgctcaccgg ctccagattt atcagcaata aaccagccag     5280

ccggaagggc cgagcgcaga agtggtcctg caactttatc cgcctccatc cagtctatta     5340

attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgcgc aacgttgttg     5400

ccattgctac aggcatcgtg gtgtcacgct cgtcgtttgg tatggcttca ttcagctccg     5460

gttcccaacg atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gcggttagct     5520

ccttcggtcc tccgatcgtt gtcagaagta agttggccgc agtgttatca ctcatggtta     5580

tggcagcact gcataattct cttactgtca tgccatccgt aagatgcttt tctgtgactg     5640

gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt tgctcttgcc     5700

cggcgtcaat acgggataat accgcgccac atagcagaac tttaaaagtg ctcatcattg     5760

gaaaacgttc ttcggggcga aaactctcaa ggatcttacc gctgttgaga tccagttcga     5820
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tgtaacccac tcgtgcaccc aactgatctt cagcatcttt tactttcacc agcgtttctg     5880

ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg acacggaaat     5940

gttgaatact catactcttc ctttttcaat attattgaag catttatcag ggttattgtc     6000

tcatgagcgg atacatattt gaatgtattt agaaaaataa acaaataggg gttccgcgca     6060

catttccccg aaaagtgcca cctgacgtct aagaaaccat tattatcatg acattaacct     6120

ataaaaatag gcgtatcacg aggccctttc gtc                                  6153

<210>  288
<211>  1583
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  288
caccatcgaa tggcgcaaaa cctttcgcgg tatggcatga tagcgcccgg aagagagtca       60

agtgtaggct ggagctgctt cgaagttcct atactttcta gagaatagga acttcggaat      120

aggaacttcg gaataggaac taaggaggat attcatatgt actatttaaa aaacacaaac      180

ttttggatgt tcggtttatt ctttttcttt tactttttta tcatgggagc ctacttcccg      240

tttttcccga tttggctaca tgacatcaac catatcagca aaagtgatac gggtattatt      300

tttgccgcta tttctctgtt ctcgctatta ttccaaccgc tgtttggtct gctttctgac      360

aaactcgggc tgcgcaaata cctgctgtgg attattaccg gcatgttagt gatgtttgcg      420

ccgttcttta tttttatctt cgggccactg ttacaataca acattttagt aggatcgatt      480

gttggtggta tttatctagg cttttgtttt aacgccggtg cgccagcagt agaggcattt      540

attgagaaag tcagccgtcg cagtaatttc gaatttggtc gcgcgcggat gtttggctgt      600

gttggctggg cgctgtgtgc ctcgattgtc ggcatcatgt tcaccatcaa taatcagttt      660

gttttctggc tgggctctgg ctgtgcactc atcctcgccg ttttactctt tttcgccaaa      720

acggatgcgc cctcttctgc cacggttgcc aatgcggtag gtgccaacca ttcggcattt      780

agccttaagc tggcactgga actgttcaga cagccaaaac tgtggttttt gtcactgtat      840

gttattggcg tttcctgcac ctacgatgtt tttgaccaac agtttgctaa tttctttact      900

tcgttctttg ctaccggtga acagggtacg cgggtatttg gctacgtaac gacaatgggc      960

gaattactta acgcctcgat tatgttcttt gcgccactga tcattaatcg catcggtggg     1020

aaaaacgccc tgctgctggc tggcactatt atgtctgtac gtattattgg ctcatcgttc     1080

gccacctcag cgctggaagt ggttattctg aaaacgctgc atatgtttga agtaccgttc     1140

ctgctggtgg gctgctttaa atatattacc agccagtttg aagtgcgttt ttcagcgacg     1200

atttatctgg tctgtttctg cttctttaag caactggcga tgatttttat gtctgtactg     1260

gcgggcaata tgtatgaaag catcggtttc cagggcgctt atctggtgct gggtctggtg     1320

gcgctgggct tcaccttaat ttccgtgttc acgcttagcg gccccggccc gctttccctg     1380
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ctgcgtcgtc aggtgaatga agtcgcttaa gcaatcaatg tcggatgcgg cgcgagcgcc     1440

ttatccgacc aacatatcat aacggagtga tcgcattgta aattataaaa attgcctgat     1500

acgctgcgct tatcaggcct acaagttcag cgatctacat tagccgcatc cggcatgaac     1560

aaagcgcagg aacaagcgtc gca                                             1583

<210>  289
<211>  2070
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  289
gttcggttat atcaatgtca aaaacctcac gccgctcaag ctggtgatca actccgggaa       60

cggcgcagcg ggtccggtgg tggacgccat tgaagcccgc tttaaagccc tcggcgcgcc      120

cgtggaatta atcaaagtgc acaacacgcc ggacggcaat ttccccaacg gtattcctaa      180

cccactactg ccggaatgcc gcgacgacac ccgcaatgcg gtcatcaaac acggcgcgga      240

tatgggcatt gcttttgatg gcgattttga ccgctgtttc ctgtttgacg aaaaagggca      300

gtttattgag ggctactaca ttgtcggcct gttggcagaa gcattcctcg aaaaaaatcc      360

cggcgcgaag atcatccacg atccacgtct ctcctggaac accgttgatg tggtgactgc      420

cgcaggtggc acgccggtaa tgtcgaaaac cggacacgcc tttattaaag aacgtatgcg      480

caaggaagac gccatctatg gtggcgaaat gagcgcccac cattacttcc gtgatttcgc      540

ttactgcgac agcggcatga tcccgtggct gctggtcgcc gaactggtgt gcctgaaaga      600

taaaacgctg ggcgaactgg tacgcgaccg gatggcggcg tttccggcaa gcggtgagat      660

caacagcaaa ctggcgcaac ccgttgaggc gattaaccgc gtggaacagc attttagccg      720

tgaggcgctg gcggtggatc gcaccgatgg catcagcatg acctttgccg actggcgctt      780

taacctgcgc acctccaata ccgaaccggt ggtgcgcctg aatgtggaat cgcgcggtga      840

tgtgccgctg atggaagcgc gaacgcgaac tctgctgacg ttgctgaacg agtaatgtcg      900

gatcttccct taccccactg cgggtaaggg gctaataaca ggaacaacga tgattccggg      960

gatccgtcga cctgcagttc gaagttccta ttctctagaa agtataggaa cttcgaagca     1020

gctccagcct acagttaaca aagcggcata ttgatatgag cttacgtgaa aaaaccatca     1080

gcggcgcgaa gtggtcggcg attgccacgg tgatcatcat cggcctcggg ctggtgcaga     1140

tgaccgtgct ggcgcggatt atcgacaacc accagttcgg cctgcttacc gtgtcgctgg     1200

tgattatcgc gctggcagat acgctttctg acttcggtat cgctaactcg attattcagc     1260

gaaaagaaat cagtcacctt gaactcacca cgttgtactg gctgaacgtc gggctgggga     1320

tcgtggtgtg cgtggcggtg tttttgttga gtgatctcat cggcgacgtg ctgaataacc     1380

cggacctggc accgttgatt aaaacattat cgctggcgtt tgtggtaatc ccccacgggc     1440

aacagttccg cgcgttgatg caaaaagagc tggagttcaa caaaatcggc atgatcgaaa     1500
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ccagcgcggt gctggcgggc ttcacttgta cggtggttag cgcccatttc tggccgctgg     1560

cgatgaccgc gatcctcggt tatctggtca atagtgcggt gagaacgctg ctgtttggct     1620

actttggccg caaaatttat cgccccggtc tgcatttctc gctggcgtcg gtggcaccga     1680

acttacgctt tggtgcctgg ctgacggcgg acagcatcat caactatctc aataccaacc     1740

tttcaacgct cgtgctggcg cgtattctcg gcgcgggcgt ggcaggggga tacaacctgg     1800

cgtacaacgt ggccgttgtg ccaccgatga agctgaaccc aatcatcacc cgcgtgttgt     1860

ttccggcatt cgccaaaatt caggacgata ccgaaaagct gcgtgttaac ttctacaagc     1920

tgctgtcggt agtggggatt atcaactttc cggcgctgct cgggctaatg gtggtgtcga     1980

ataactttgt accgctggtc tttggtgaga agtggaacag cattattccg gtgctgcaat     2040

tgctgtgtgt ggtgggtctg ctgcgctccg                                      2070

<210>  290
<211>  5046
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  290
gtggatggaa gaggtggaaa aagtggttat ggaggagtgg gtaattgatg gtgaaaggaa       60

agggttggtg atttatggga agggggaagg ggaagaggga tgtggtgaat aattaaggat      120

tgggatagaa ttagttaagg aaaaaggggg gattttatgt ggggtttaat ttttggtgta      180

ttgtgggggt tgaatgtggg ggaaagatgg ggatatagtg aggtagatgt taatagatgg      240

ggtgaaggag agtggtgtga tgtgattagg tgggggaaat taaagtaaga gagaggtgta      300

tgattggggg gatgggtgga ggtggagttg gaagttggta ttgtgtagaa agtataggaa      360

gttgagaggg gttttgaagg tgagggtggg ggaaggagtg aggggggaag gggtggtaaa      420

ggaaggggaa gaggtagaaa gggagtgggg agaaagggtg gtgagggggg atgaatgtga      480

ggtagtgggg tatgtggaga agggaaaagg gaaggggaaa gagaaaggag gtaggttgga      540

gtggggttag atggggatag gtagagtggg gggttttatg gagaggaagg gaaggggaat      600

tgggaggtgg gggggggtgt ggtaaggttg ggaaggggtg gaaagtaaag tggatgggtt      660

tgttgggggg aaggatgtga tgggggaggg gatgaagatg tgatgaagag agaggatgag      720

gatggtttgg gatgattgaa gaagatggat tggagggagg ttgtgggggg ggttgggtgg      780

agagggtatt ggggtatgag tggggagaag agagaatggg gtggtgtgat gggggggtgt      840

tgggggtgtg aggggagggg gggggggttg tttttgtgaa gagggaggtg tggggtgggg      900

tgaatgaagt ggaggaggag ggaggggggg tatggtgggt ggggaggagg ggggttggtt      960

ggggaggtgt ggtggaggtt gtgagtgaag ggggaaggga gtgggtggta ttgggggaag     1020

tgggggggga ggatgtggtg tgatgtgagg ttggtggtgg ggagaaagta tggatgatgg     1080

gtgatggaat ggggggggtg gatagggttg atgggggtag gtggggattg gaggaggaag     1140
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ggaaagatgg gatggaggga ggaggtagtg ggatggaagg gggtgttgtg gatgaggatg     1200

atgtggagga agaggatgag ggggtggggg gaggggaagt gttggggagg gtgaaggggg     1260

gatgggggag ggggaggatg tggtggtgag ggatggggat gggtggttgg ggaatatgat     1320

ggtggaaaat ggggggtttt gtggattgat ggagtgtggg ggggtgggtg tgggggaggg     1380

gtatgaggag atagggttgg gtaggggtga tattggtgaa gaggttgggg gggaatgggg     1440

tgaggggttg gtggtggttt agggtatggg gggtggggat tgggagggga tggggttgta     1500

tggggttgtt gaggagttgt tgtaataagg ggatgttgaa gttggtattg ggaagttggt     1560

attgtgtaga aagtatagga agttggaagg aggtggaggg tagataaagg ggggggttat     1620

ttttgagagg agaggaagtg gtaatggtag ggaggggggg tgaggtggaa ttggggggat     1680

agtgaggggg tggaggagtg gtggggagga atggggatat ggaaagggtg gatattgagg     1740

gatgtgggtt gttgggggtg gaggagatgg ggatgggtgg tttggatgag ttggtgttga     1800

gtgtaggggg tgatgttgaa gtggaagtgg gggggggagt ggtgtggggg ataattgaat     1860

tggggggtgg gggaggggag agggttttgg gtggggaaga ggtagggggt atagatgttg     1920

agaatgggag atgggagggg tgaaaagagg ggggagtaag ggggtgggga tagttttgtt     1980

gggggggtaa tgggagggag tttagggggt gtggtaggtg ggggaggtgg gagttgaggg     2040

gaatgggggg gggatggggt gtatgggtgg ggagttgaag atgaagggta atggggattt     2100

gaggagtagg atgaatgggg taggttttgg gggtgataaa taaggttttg gggtgatggt     2160

gggaggggtg aggggtggta atgaggaggg gatgaggaag tgtatgtggg gtggagtgga     2220

agaagggtgg ttgggggtgg taatgggggg gggggttgga gggttggagg gaggggttag     2280

ggtgaatggg ggtgggttga gttaggggaa tgtggttatg gaggggtgga ggggtgaagt     2340

gatgggggag gggggtgagg agttgttttt tatggggaat ggagatgtgt gaaagaaagg     2400

gtgagtgggg gttaaattgg gaagggttat tagggaggtg gatggaaaaa tggatttggg     2460

tggtggtgag atgggggatg gggtgggagg ggggggggag ggtgagagtg aggttttggg     2520

ggagagggga gtggtgggag ggggtgatgt gggggggttg tgaggatggg gtggggttgg     2580

gttggagtag gggtagtgtg agggagagtt gggggggggt gtgggggtgg ggtagttgag     2640

ggagttgaat gaagtgttta ggttgtggag ggagatggag agggagttga ggggttggga     2700

gggggttagg atggaggggg aggatggagt ggaggaggtg gttatgggta tgagggaaga     2760

ggtattgggt ggtgagttgg atggtttggg gggataaagg gaagtggaaa aagtggtggt     2820

ggtgttttgg ttgggtgagg ggtggatggg gggtggggtg gggaaagagg agagggttga     2880

tagagaagtg gggatggttg ggggtatggg gaaaatgagg ggggtaaggg gaggaggggt     2940

tggggttttg atgatattta atgagggagt gatggaggga gtgggagagg aagggggggt     3000

gtaaaggggg atagtgagga aaggggtggg agtatttagg gaaaggggga agagtgttag     3060

ggatggggtg ggggtattgg gaaaggatga gggggggggt gtgtggaggt agggaaaggg     3120

attttttgat ggaggatttg gggagagggg ggaaggggtg gtgttgatgg aggggggggt     3180
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agatggggga aataatatgg gtgggggtgg tgtggggtgg ggggggttga tagtggaggg     3240

ggggggaagg atggagagat ttgatggagg gatagagggg gtggtgatta ggggggtggg     3300

gtgattgatt ggggagggag gagatgatga gagtggggtg attaggatgg gggtggagga     3360

ttggggttag gggttgggtg atggggggta gggagggggg atgatgggtg agaggattga     3420

ttgggaggat ggggtgggtt tgaatattgg gttgatggag gagatagagg gggtaggggt     3480

gggagagggt gtaggagagg ggatggttgg gataatggga agaggggagg gggttaaagt     3540

tgttgtggtt gatgaggagg atatggtgga ggatggtgtg gtgatggatg aggtgaggat     3600

ggagaggatg atggtggtga gggttaaggg gtggaatgag gaaggggttg gggttgagga     3660

ggaggagagg attttgaatg gggaggtggg ggaaagggag atgggagggt tgtggttgaa     3720

tgagggtggg gtggggggtg tggagttgaa ggaggggagg atagagattg gggatttggg     3780

gggtggagag tttggggttt tggaggttga gaggtagtgt gaggggatgg ggataaggag     3840

gagggtgatg gataatttga ggggggaaag ggggggtggg ggtggggagg tgggtttgag     3900

ggtgggataa agaaagtgtt aggggtaggt agtgagggaa gtggggggag atgtgaagtt     3960

gagggtggag tagagggggg gtgaaatgat gattaaaggg agtgggaaga tggaaatggg     4020

tgatttgtgt agtgggttta tggaggaagg agaggtgagg gaaaatgggg gtgatggggg     4080

agatatggtg atgttggaga taagtggggt gagtggaggg gaggaggatg agggggaggg     4140

ggttttgtgg ggggggtaaa aatggggtga ggtgaaattg agaggggaaa ggagtgtggt     4200

gggggtaagg gagggagggg gggttggagg agagatgaaa gggggagtta aggggatgaa     4260

aaataattgg ggtgtggggt tggtgtaggg aggtttgatg aagattaaat gtgagggagt     4320

aagaaggggt gggattgtgg gtgggaagaa aggggggatt gagggtaatg ggataggtga     4380

ggttggtgta gatgggggga tggtaagggt ggatgtggga gtttgagggg aggaggagag     4440

tatgggggtg aggaagatgg gagggaggga ggtttggggg aggggttgtg gtgggggaaa     4500

ggagggaaag ggggattggg gattgagggt ggggaagtgt tgggaagggg gatgggtggg     4560

ggggtgttgg gtattagggg aggtggggaa agggggatgt ggtggaaggg gattaagttg     4620

ggtaagggga gggttttggg agtgaggagg ttgtaaaagg agggggagtg aatgggtaat     4680

gatggtgata gtaggtttgg tgaggttgtg agtggaaaat agtgaggtgg gggaaaatgg     4740

agtaataaaa agaggggtgg gagggtaatt gggggttggg agggtttttt tgtgtgggta     4800

agttagatgg gggatggggg ttggggttat taaggggtgt tgtaagggga tgggtggggt     4860

gatataagtg gtgggggttg gtaggttgaa ggattgaagt gggatataaa ttataaagag     4920

gaagagaaga gtgaataaat gtgaattgat ggagaagatt ggtggagggg gtgatatgtg     4980

taaaggtggg ggtgggggtg ggttagatgg tattattggt tgggtaagtg aatgtgtgaa     5040

agaagg                                                                5046

<210>  291
<211>  6155
<212>  DNA
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<213>  Artificial Sequence

<220>
<223>  artificial construct

<400>  291
tctagaattc taaaaattga ttgaatgtat gcaaataaat gcatacacca taggtgtggt       60

ttaatttgat gccctttttc agggctggaa tgtgtaagag cggggttatt tatgctgttg      120

tttttttgtt actcgggaag ggctttacct cttccgcata aacgcttcca tcagcgttta      180

tagttaaaaa aatctttcgg aactggtttt gcgcttaccc caaccaacag gggatttgct      240

gctttccatt gagcctgttt ctctgcgcga cgttcgcggc ggcgtgtttg tgcatccatc      300

tggattctcc tgtcagttag ctttggtggt gtgtggcagt tgtagtcctg aacgaaaacc      360

ccccgcgatt ggcacattgg cagctaatcc ggaatcgcac ttacggccaa tgcttcgttt      420

cgtatcacac accccaaagc cttctgcttt gaatgctgcc cttcttcagg gcttaatttt      480

taagagcgtc accttcatgg tggtcagtgc gtcctgctga tgtgctcagt atcaccgcca      540

gtggtattta tgtcaacacc gccagagata atttatcacc gcagatggtt atctgtatgt      600

tttttatatg aatttatttt ttgcaggggg gcattgtttg gtaggtgaga gatcaattct      660

gcattaatga atcggccaac gcgcggggag aggcggtttg cgtattgggc gctcttccgc      720

ttcctcgctc actgactcgc tgcgctcggt cgttcggctg cggcgagcgg tatcagctca      780

ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg      840

agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca      900

taggctccgc ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa      960

cccgacagga ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc     1020

tgttccgacc ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc     1080

gctttctcat agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct     1140

gggctgtgtg cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg     1200

tcttgagtcc aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag     1260

gattagcaga gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta     1320

cggctacact agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg     1380

aaaaagagtt ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt     1440

tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt     1500

ttctacgggg tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag     1560

attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat     1620

ctaaagtata tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc     1680

tatctcagcg atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat     1740

aactacgata cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc     1800

acgctcaccg gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag     1860
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aagtggtcct gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag     1920

agtaagtagt tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt     1980

ggtgtcacgc tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg     2040

agttacatga tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt     2100

tgtcagaagt aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc     2160

tcttactgtc atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc     2220

attctgagaa tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa tacgggataa     2280

taccgcgcca catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg     2340

aaaactctca aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc     2400

caactgatct tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag     2460

gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt     2520

cctttttcaa tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt     2580

tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc acatttcccc gaaaagtgcc     2640

acctgacgtc taagaaacca ttattatcat gacattaacc tataaaaata ggcgtatcac     2700

gaggcccttt cgtctcgcgc gtttcggtga tgacggtgaa aacctctgac acatgcagct     2760

cccggagacg gtcacagctt gtctgtaagc ggatgccggg agcagacaag cccgtcaggg     2820

cgcgtcagcg ggtgttggcg ggtgtcgggg ctggcttaac tatgcggcat cagagcagat     2880

tgtactgaga gtgcaccata tatgcggtgt gaaataccgc acagatgcgt aaggagaaaa     2940

taccgcatca ggcgcctcct caacctgtat attcgtaaac cacgcccaat gggagctgtc     3000

tcaggtttgt tcctgattgg ttacggcgcg tttcgcatca ttgttgagtt tttccgccag     3060

cccgacgcgc agtttaccgg tgcctgggtg cagtacatca gcatggggca aattctttcc     3120

atcccgatga ttgtcgcggg tgtgatcatg atggtctggg catatcgtcg cagcccacag     3180

caacacgttt cctgaggaac catgaaacag tatttagaac tgatgcaaaa agtgctcgac     3240

gaaggcacac agaaaaacga ccgtaccgga accggaacgc tttccatttt tggtcatcag     3300

atgcgtttta acctgcaaga tggattcccg ctggtgacaa ctaaacgttg ccacctgcgt     3360

tccatcatcc atgaactgct gtggtttctg cagggcgaca ctaacattgc ttatctacac     3420

gaaaacaatg tcaccatctg ggacgaatgg gccgatgaaa acggcgacct cgggccagtg     3480

tatggtaaac agtggcgcgc ctggccaacg ccagatggtc gtcatattga ccagatcact     3540

acggtactga accagctgaa aaacgacccg gattcgcgcc gcattattgt ttcagcgtgg     3600

aacgtaggcg aactggataa aatggcgctg gcaccgtgcc atgcattctt ccagttctat     3660

gtggcagacg gcaaactctc ttgccagctt tatcagcgct cctgtgacgt cttcctcggc     3720

ctgccgttca acattgccag ctacgcgtta ttggtgcata tgatggcgca gcagtgcgat     3780

ctggaagtgg gtgattttgt ctggaccggt ggcgacacgc atctgtacag caaccatatg     3840

gatcaaactc atctgcaatt aagccgcgaa ccgcgtccgc tgccgaagtt gattatcaaa     3900
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cgtaaacccg aatccatctt cgactaccgt ttcgaagact ttgagattga aggctacgat     3960

ccgcatccgg gcattaaagc gccggtggct atctaattac gaaacatcct gccagagccg     4020

acgccagtgt gcgtcggttt ttttaccctc cgttaaattc ttcgagacgc cttcccgaag     4080

gcgccattcg ccattcaggc tgcgcaactg ttgggaaggg cgatcggtgc gggcctcttc     4140

gctattacgc cagctggcga aagggggatg tgctgcaagg cgattaagtt gggtaacgcc     4200

agggttttcc cagtcacgac gttgtaaaac gacggccagt gccaagcttt ctttaatgaa     4260

gcagggcatc aggacggtat ctttgtggag aaagcagagt aatcttattc agcctgactg     4320

gtgggaaacc accagtcaga atgtgttagc gcatgttgac aaaaatacca ttagtcacat     4380

tatccgtcag tcggacgaca tggtagataa cctgtttatt atgcgttttg atcttacgtt     4440

taatattacc tttatgcgat gaaacggtct tggctttgat attcatttgg tcagagattt     4500

gaatggttcc ctgacctgcc atccacattc gcaacatact cgattcggtt cggctcaatg     4560

ataacgtcgg catatttaaa aacgaggtta tcgttgtctc ttttttcaga atatcgccaa     4620

ggatatcgtc gagagattcc ggtttaatcg atttagaact gatcaataaa ttttttctga     4680

ccaatagata ttcatcaaaa tgaacattgg caattgccat aaaaacgata aataacgtat     4740

tgggatgttg attaatgatg agcttgatac gctgactgtt agaagcatcg tggatgaaac     4800

agtcctcatt aataaacacc actgaagggc gctgtgaatc acaagctatg gcaaggtcat     4860

caacggtttc aatgtcgttg atttctcttt ttttaacccc tctactcaac agatacccgg     4920

ttaaacctag tcgggtgtaa ctacataaat ccataataat cgttgacatg gcataccctc     4980

actcaatgcg taacgataat tccccttacc tgaatatttc atcatgacta aacggaacaa     5040

catgggtcac ctaatgcgcc actctcgcga tttttcaggc ggacttacta tcccgtaaag     5100

tgttgtataa tttgcctgga attgtcttaa agtaaagtaa atgttgcgat atgtgagtga     5160

gcttaaaaca aatatttcgc tgcaggagta tcctggaaga tgttcgtaga agcttactgc     5220

tcacaagaaa aaaggcacgt catctgacgt gcctttttta tttgtactac cctgtacgat     5280

tactgcagct cgagttagga taccggcact ttgatccaac cagtcgggta gatatccggt     5340

gcttcggagt gctggaacca acggctcggc acaataacag tcttatccat attagggttc     5400

agccaggcac cccaccaaga aaacgtgctg ttacaaatga tgtgatgttt gcaatgagac     5460

atcagcatca tatcctgcca ggagtcttca tcagtgttcc agtcaatata aaccgcattc     5520

tgcagtggca gattttcttt aacccacgcg atatcgtcgg agaagatata gtaagatggg     5580

ctagcaacac gacgggacat ttccgcgata gcattctggt aatacggcag ctggcacacg     5640

gaaccggtag tagcccagtg tttcggctgc agatagtcac cacgacgaat gtgcagggaa     5700

accgcgtttt catctttgtc caggatttcc agcatgttca ggctgcggga atttgctttg     5760

ttcttatcaa aggtgaagga ttcacgcact tcgtctttga tatcagcgaa gaaacgctcg     5820

ctctgataga aacctttaaa gtacagcagc ggccagaaat acttcttctc gaacgcacgc     5880

agagagttcg gcgcctgctt gcgttcgtag atttttttaa aaaacaggaa ttcgataact     5940
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tttttcagcg gttggttgat gcagaattcg gtgtgcggca ggttgaacac gcggtgcatt     6000

tcgtaaccgt aatggacttt gtaatgcatc atgtcgctca ggtcgatacg gaccttcggg     6060

taatactttt tcatacgcag atagaaagca tagataaaca tctggttgcc cagaccgcca     6120

gtcactttga tcagacgcat tatatctcct tcttg                                6155

<210>  292
<211>  278
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  artificial construct

<220>
<221>  MISC_FEATURE
<222>  (1)..(13)
<223>  wherein X is any amino acid

<400>  292

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Met Phe Gln 
1               5                   10                  15      

Tyr Ala Leu Tyr Lys Ala Phe Glu Gln Lys His Ile Asp Val Tyr Ala 
            20                  25                  30          

Asp Leu Ala Trp Tyr Lys Asn Lys Ser Val Lys Phe Glu Leu Tyr Asn 
        35                  40                  45              

Phe Gly Ile Lys Ile Asn Val Ala Ser Glu Lys Asp Ile Asn Arg Leu 
    50                  55                  60                  

Ser Asp Cys Gln Ala Asp Phe Val Ser Arg Ile Arg Arg Lys Ile Phe 
65                  70                  75                  80  

Gly Lys Lys Lys Ser Phe Val Ser Glu Lys Asn Asp Ser Cys Tyr Glu 
                85                  90                  95      

Asn Asp Ile Leu Arg Met Asp Asn Val Tyr Leu Ser Gly Tyr Trp Gln 
            100                 105                 110         

Thr Glu Lys Tyr Phe Ser Asn Thr Arg Glu Lys Leu Leu Glu Asp Tyr 
        115                 120                 125             

Ser Phe Ala Leu Val Asn Ser Gln Val Ser Glu Trp Glu Asp Ser Ile 
    130                 135                 140                 

Arg Asn Lys Asn Ser Val Ser Ile His Ile Arg Arg Gly Asp Tyr Leu 
145                 150                 155                 160 

Gln Gly Glu Leu Tyr Gly Gly Ile Cys Thr Ser Leu Tyr Tyr Ala Glu 
                165                 170                 175     
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Ala Ile Glu Tyr Ile Lys Met Arg Val Pro Asn Ala Lys Phe Phe Val 
            180                 185                 190         

Phe Ser Asp Asp Val Glu Trp Val Lys Gln Gln Glu Asp Phe Lys Gly 
        195                 200                 205             

Phe Val Ile Val Asp Arg Asn Glu Tyr Ser Ser Ala Leu Ser Asp Met 
    210                 215                 220                 

Tyr Leu Met Ser Leu Cys Lys His Asn Ile Ile Ala Asn Ser Ser Phe 
225                 230                 235                 240 

Ser Trp Trp Ala Ala Trp Leu Asn Arg Asn Glu Glu Lys Ile Val Ile 
                245                 250                 255     

Ala Pro Arg Arg Trp Leu Asn Gly Lys Cys Thr Pro Asp Ile Trp Cys 
            260                 265                 270         

Lys Lys Trp Ile Arg Ile 
        275             

<210>  293
<211>  300
<212>  PRT
<213>  Helicobacter pylori

<400>  293

Met Ala Phe Lys Val Val Gln Ile Cys Gly Gly Leu Gly Asn Gln Met 
1               5                   10                  15      

Phe Gln Tyr Ala Phe Ala Lys Ser Leu Gln Lys His Ser Asn Thr Pro 
            20                  25                  30          

Val Leu Leu Asp Ile Thr Ser Phe Asp Trp Ser Asp Arg Lys Met Gln 
        35                  40                  45              

Leu Glu Leu Phe Pro Ile Asp Leu Pro Tyr Ala Ser Ala Lys Glu Ile 
    50                  55                  60                  

Ala Ile Ala Lys Met Gln His Leu Pro Lys Leu Val Arg Asp Ala Leu 
65                  70                  75                  80  

Lys Cys Met Gly Phe Asp Arg Val Ser Gln Glu Ile Val Phe Glu Tyr 
                85                  90                  95      

Glu Pro Lys Leu Leu Lys Pro Ser Arg Leu Thr Tyr Phe Phe Gly Tyr 
            100                 105                 110         

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

Lys Glu Glu Glu Tyr Gln Cys Lys Leu Ser Leu Ile Leu Ala Ala Lys 
145                 150                 155                 160 

Asn Ser Val Phe Val His Ile Arg Arg Gly Asp Tyr Val Gly Ile Gly 
                165                 170                 175     

Cys Gln Leu Gly Ile Asp Tyr Gln Lys Lys Ala Leu Glu Tyr Met Ala 
            180                 185                 190         

Lys Arg Val Pro Asn Met Glu Leu Phe Val Phe Cys Glu Asp Leu Glu 
        195                 200                 205             

Phe Thr Gln Asn Leu Asp Leu Gly Tyr Pro Phe Met Asp Met Thr Thr 
    210                 215                 220                 

Arg Asp Lys Glu Glu Glu Ala Tyr Trp Asp Met Leu Leu Met Gln Ser 
225                 230                 235                 240 

Cys Gln His Gly Ile Ile Ala Asn Ser Thr Tyr Ser Trp Trp Ala Ala 
                245                 250                 255     

Tyr Leu Ile Glu Asn Pro Glu Lys Ile Ile Ile Gly Pro Lys His Trp 
            260                 265                 270         

Leu Phe Gly His Glu Asn Ile Leu Cys Lys Glu Trp Val Lys Ile Glu 
        275                 280                 285             

Ser His Phe Glu Val Lys Ser Gln Lys Tyr Asn Ala 
    290                 295                 300 

<210>  294
<211>  297
<212>  PRT
<213>  Escherichia coli

<400>  294

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

Phe Ser Phe Gly Tyr Ala Leu Ser Lys Ile Asn Gly Thr Pro Leu Tyr 
            20                  25                  30          

Phe Asp Ile Ser His Tyr Ala Glu Asn Asp Asp His Gly Gly Tyr Arg 
        35                  40                  45              

Leu Asn Asn Leu Gln Ile Pro Glu Glu Tyr Leu Gln Tyr Tyr Thr Pro 
    50                  55                  60                  

Lys Ile Asn Asn Ile Tyr Lys Phe Leu Val Arg Gly Ser Arg Leu Tyr 
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65                  70                  75                  80  

Pro Glu Ile Phe Leu Phe Leu Gly Phe Cys Asn Glu Phe His Ala Tyr 
                85                  90                  95      

Gly Tyr Asp Phe Glu Tyr Ile Ala Gln Lys Trp Lys Ser Lys Lys Tyr 
            100                 105                 110         

Ile Gly Tyr Trp Gln Ser Glu His Phe Phe His Lys His Ile Leu Asp 
        115                 120                 125             

Leu Lys Glu Phe Phe Ile Pro Lys Asn Val Ser Glu Gln Ala Asn Leu 
    130                 135                 140                 

Leu Ala Ala Lys Ile Leu Glu Ser Gln Ser Ser Leu Ser Ile His Ile 
145                 150                 155                 160 

Arg Arg Gly Asp Tyr Ile Lys Asn Lys Thr Ala Thr Leu Thr His Gly 
                165                 170                 175     

Val Cys Ser Leu Glu Tyr Tyr Lys Lys Ala Leu Asn Lys Ile Arg Asp 
            180                 185                 190         

Leu Ala Met Ile Arg Asp Val Phe Ile Phe Ser Asp Asp Ile Phe Trp 
        195                 200                 205             

Cys Lys Glu Asn Ile Glu Thr Leu Leu Ser Lys Lys Tyr Asn Ile Tyr 
    210                 215                 220                 

Tyr Ser Glu Asp Leu Ser Gln Glu Glu Asp Leu Trp Leu Met Ser Leu 
225                 230                 235                 240 

Ala Asn His His Ile Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala 
                245                 250                 255     

Tyr Leu Gly Thr Ser Ala Ser Gln Ile Val Ile Tyr Pro Thr Pro Trp 
            260                 265                 270         

Tyr Asp Ile Thr Pro Lys Asn Thr Tyr Ile Pro Ile Val Asn His Trp 
        275                 280                 285             

Ile Asn Val Asp Lys His Ser Ser Cys 
    290                 295         
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