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((aa))  AAccttiivvee  RRFFCCss  vvss  ccaattaallyyttiiccaallllyy  iimmppaaiirreedd  RRFFCCss                    _                                                            _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                                                       _   _                           _                           _   _                           _                           _   _                           _                           _   _                           _                           _   _                           _                           _   _                           _                           _   _                           _                           _   _                           _                           _   _                           _    _                      _   _                           _    _                      _   _                           _    _                      _   _                           _    _                      _   _                           _    _                      _   _                           _    _                      _   _                           _    _             _________________  ____________    ______________  _____   
pattern positions:            �    �                            �     �            
RfcB_yeast  71 YADGVLELNASDDRGID..VVRNQIKHFAQK(8).HKIVILDEADSMTA..GAQQA 126 
RfcB_human  66 LKDAMLELNASNDRGID..VVRNKIKMFAQQ(8).HKIIILDEADSMTD..GAQQA 121 
RfcB_plafa  66 AKKAVLELNASDDRGIN..VIRDRIKSFAKE(8).HKIIILDEVDSMTT..AAQQS 121 
RfcB_arath  66 YKEAVLELNASDDRGID..VVRNKIKMFAQK(8).HKVVILDEADSMTS..GAQQA 121 
RfcC_yeast  75 YSNMVLELNASDDRGID..VVRNQIKDFAST(7).FKLIILDEADAMTN..AAQNA 129 
RfcC_human  83 FGSMVLELNASDDRGID..IIRGPILSFAST(7).FKLVILDEADAMTQ..DAQNA 137 
RfcC_plafa  75 RSSFVLELNASDDRGIN..VIRDQIKTFAES(11)LKLIILDEADHMTY..PAQNA 133 
RfcC_arath  101 YRNMILELNASDDRGID..VVRQQIQDFAST(9).VKLVLLDEADAMTK..DAQFA 157 
RfcD_yeast  88 MKSRILELNASDERGIS..IVREKVKNFARL(17)YKIIILDEADSMTA..DAQSA 152 
RfcD_human  101 FRLRVLELNASDERGIQ..VVREKVKNFAQL(14)FKIVILDEADSMTS..AAQAA 162 
RfcD_plafa  67 ISERVLELNASDDRGIN..VVREKIKAYTRI(17)WKLVVLDEADMMTE..DAQSA 131 
RfcD_arath  72 YKSRVLELNASDDRGIN..VVRTKIKDFAAV(15)FKIIILDEADSMTE..DAQNA 134 
RfcA_yeast  370 LGYDILEQNASDVRSKT..LLNAGVKNALDN(19)HFVIIMDEVDGMSGg.DRGGV 437 
RfcA_human  668 LGYSYVELNASDTRSKS..SLKAIVAESLNN(17)KHALIMDEVDGMAGneDRGGI 734 
RfcA_plafa  431 SGYNVIEFNASDERNKA..AVEKISEMATGG(12)KTCIIMDEVDGMSSg.DKGGS 491 
RfcA_arath  417 LGFQAVEVNASDSRGKAnsNIAKGIGGSNAN(21)KTVLIMDEVDGMSAg.DRGGV 488 
conserved (340):   YGSRVLELNASDDRGIN  VVRNKIKSFASK    KKIIIMDEADGMTG  DAGGA  
    LKEAI       E SKS  IL  QV N  RN    H LV L  V S SS  GRQNV  
wt_res_freqs (69):  23226797999849761  566236616621    16348299692862  66236  
   23111       2 121  11  12 1  12    2 23 6  2 4 21  12611  
conserved (87):   WTTYHLELNPSDAGNYD  VVQEIIKEMAST    FKVVVLNEADHLTR  DAQHA  
    FSN  V ITC  V  Q   II DLL  V Q     YRTIII DVEK SK  E  AS  
wt_res_freqs (19):  22458383476638229  547425853723    67546535661943  47935  
   322  3 221  2  1   13 132  1 4     112214 2222 32  2  42  
position       .   80    .     90    .        110    .  120      .    
 
 

((cc))  EEuukkaarryyoottiicc  aanndd  aarrcchhaaeeaall  vvss  bbaacctteerriiaall  ccllaammpp--llooaaddeerrss                   _                                                            _                                                            _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                         _ _                                                         _ _                                                         _ _                                                         _ _                                                         _ _                                                         _ _                                                         _ _                                                         _ _                                                         _ _                                                         _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                                                        _ __                          _     _                       _ __                          _     _               _________________  ____________    ______________  _____   
pattern positions:           �  ���                           �      �              
RfcB_yeast  71 YADGVLELNASDDRGID..VVRNQIKHFAQK(8).HKIVILDEADSMTA..GAQQA 126 
RfcB_human  66 LKDAMLELNASNDRGID..VVRNKIKMFAQQ(8).HKIIILDEADSMTD..GAQQA 121 
RfcB_plafa  66 AKKAVLELNASDDRGIN..VIRDRIKSFAKE(8).HKIIILDEVDSMTT..AAQQS 121 
RfcB_arath  66 YKEAVLELNASDDRGID..VVRNKIKMFAQK(8).HKVVILDEADSMTS..GAQQA 121 
RfcC_yeast  75 YSNMVLELNASDDRGID..VVRNQIKDFAST(7).FKLIILDEADAMTN..AAQNA 129 
RfcC_human  83 FGSMVLELNASDDRGID..IIRGPILSFAST(7).FKLVILDEADAMTQ..DAQNA 137 
RfcC_plafa  75 RSSFVLELNASDDRGIN..VIRDQIKTFAES(11)LKLIILDEADHMTY..PAQNA 133 
RfcC_arath  101 YRNMILELNASDDRGID..VVRQQIQDFAST(9).VKLVLLDEADAMTK..DAQFA 157 
RfcD_yeast  88 MKSRILELNASDERGIS..IVREKVKNFARL(17)YKIIILDEADSMTA..DAQSA 152 
RfcD_human  101 FRLRVLELNASDERGIQ..VVREKVKNFAQL(14)FKIVILDEADSMTS..AAQAA 162 
RfcD_plafa  67 ISERVLELNASDDRGIN..VVREKIKAYTRI(17)WKLVVLDEADMMTE..DAQSA 131 
RfcD_arath  72 YKSRVLELNASDDRGIN..VVRTKIKDFAAV(15)FKIIILDEADSMTE..DAQNA 134 
RfcA_yeast  370 LGYDILEQNASDVRSKT..LLNAGVKNALDN(19)HFVIIMDEVDGMSGg.DRGGV 437 
RfcA_human  668 LGYSYVELNASDTRSKS..SLKAIVAESLNN(17)KHALIMDEVDGMAGneDRGGI 734 
RfcA_plafa  431 SGYNVIEFNASDERNKA..AVEKISEMATGG(12)KTCIIMDEVDGMSSg.DKGGS 491 
RfcA_arath  417 LGFQAVEVNASDSRGKAnsNIAKGIGGSNAN(21)KTVLIMDEVDGMSAg.DRGGV 488 
RfcE_yeast  89 SSPYHLEITPSDMGNNDriVIQELLKEVAQM(15)YKCVIINEANSLTK..DAQAA 153 
RfcE_human  88 ASNYHLEVNPSDAGNSDrvVIQEMLKTVAQS(10)FKVVLLTEVDKLTK..DAQHA 147 
RfcE_plafa  83 QSNYHLELQCFELGNKDkiIVQSIIKELCSY(12)YRIFVFKDAEFLSE..GAQAG 144 
RfcE_arath  90 SSTNHVELTPSDAGFQDryIVQEIIKEMAKN(10)YKVLVLNEVDKLSR..EAQHS 149 
conserved (330):   YGYRVLELNASDERNID  VVKTKVKNFAST    P CIVLDEADGMTG  DRQGV  
    FKTEHV V P  DGSK    LQN I  ALQS    F LVIM  I S      AGQ   
wt_res_freqs (99):  23214484879827144  441122514523    1 142589593442  51521  
   111111 1 1  2121    111 4  2121    2 2351  1 2      521   
conserved (321):   RHIDVIEIDAASNTGVD  DIREILIENVQY    YKVYIIDEVHMLST  QAFNA  
    NSV LL M    HNKIE  EV DVILDKANF    FRIFV  DC   TK  GSW G  
wt_res_freqs (48):  22284395878843556  547526352415    68557798677862  26677  
   121 12 1    12122  12 213231111    21331  11   22  111 1  
position       .   80    .     90    .        110    .  120      .    
 

((ee))  AAccttiivvee  RRFFCCss  aaddjjaacceenntt  ttoo  aann  AATTPP  ssiittee  vvss  ootthheerr  RRFFCCss                            _                                                            _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                     _     _                                                     _     _                                                     _     _                                                     _     _                                                     _     _                                                     _     _                                                     _     _                                                     _     _                                                     _     _                                                    __     _                                                  _ __     _     _                                            _ __     _     _                                _________________  ____________    ______________  _____   
pattern positions:               �  ���      �      �                               
RfcB_yeast  71 YADGVLELNASDDRGID..VVRNQIKHFAQK(8).HKIVILDEADSMTA..GAQQA 126 
RfcB_human  66 LKDAMLELNASNDRGID..VVRNKIKMFAQQ(8).HKIIILDEADSMTD..GAQQA 121 
RfcB_plafa  66 AKKAVLELNASDDRGIN..VIRDRIKSFAKE(8).HKIIILDEVDSMTT..AAQQS 121 
RfcB_arath  66 YKEAVLELNASDDRGID..VVRNKIKMFAQK(8).HKVVILDEADSMTS..GAQQA 121 
RfcC_yeast  75 YSNMVLELNASDDRGID..VVRNQIKDFAST(7).FKLIILDEADAMTN..AAQNA 129 
RfcC_human  83 FGSMVLELNASDDRGID..IIRGPILSFAST(7).FKLVILDEADAMTQ..DAQNA 137 
RfcC_plafa  75 RSSFVLELNASDDRGIN..VIRDQIKTFAES(11)LKLIILDEADHMTY..PAQNA 133 
RfcC_arath  101 YRNMILELNASDDRGID..VVRQQIQDFAST(9).VKLVLLDEADAMTK..DAQFA 157 
RfcD_yeast  88 MKSRILELNASDERGIS..IVREKVKNFARL(17)YKIIILDEADSMTA..DAQSA 152 
RfcD_human  101 FRLRVLELNASDERGIQ..VVREKVKNFAQL(14)FKIVILDEADSMTS..AAQAA 162 
RfcD_plafa  67 ISERVLELNASDDRGIN..VVREKIKAYTRI(17)WKLVVLDEADMMTE..DAQSA 131 
RfcD_arath  72 YKSRVLELNASDDRGIN..VVRTKIKDFAAV(15)FKIIILDEADSMTE..DAQNA 134 
conserved (283):   YKSRVLELNASDDRGIN  VVRNKIKSFASK    HKIIILDEADSMTS  GAQNA  
     REM        E   D  I  TQV N  QT      LV      A  E  A  Q   
wt_res_freqs (58):  44227999999859981  789248719822    29458999895991  29929  
    122        4   5  1  121 1  33      34      3  1  1  3   
conserved (118):   FGYYHIELNPSDAGNKD  VIQEIIKEMAQN    FKVLIMDEVDGLSG  DAQGA  
    WTTDVV ITA  VRSY    VEDLV  V ST    KRCVVINDA KMTR  ERGAV  
wt_res_freqs (34):  23235383658725245  435324641423    34544347583554  65544  
   113112 113  2431    31122  2 12    211243213 1322  13321  
position       .   80    .     90    .        110    .  120      .    
 
 

 
 

((bb))  AAAAAA++  AATTPPaasseess  vvss  aallll  ootthheerr  pprrootteeiinnss                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                                                          __                 _________________  ____________      ____________  _____   
pattern positions:                                            ���                
RfcB_yeast  71 YADGVLELNASDDRGID..VVRNQIKHFAQK(8).HKIVILDEADSMTA..GAQQA 126 
RfcB_human  66 LKDAMLELNASNDRGID..VVRNKIKMFAQQ(8).HKIIILDEADSMTD..GAQQA 121 
RfcB_plafa  66 AKKAVLELNASDDRGIN..VIRDRIKSFAKE(8).HKIIILDEVDSMTT..AAQQS 121 
RfcB_arath  66 YKEAVLELNASDDRGID..VVRNKIKMFAQK(8).HKVVILDEADSMTS..GAQQA 121 
RfcC_yeast  75 YSNMVLELNASDDRGID..VVRNQIKDFAST(7).FKLIILDEADAMTN..AAQNA 129 
RfcC_human  83 FGSMVLELNASDDRGID..IIRGPILSFAST(7).FKLVILDEADAMTQ..DAQNA 137 
RfcC_plafa  75 RSSFVLELNASDDRGIN..VIRDQIKTFAES(11)LKLIILDEADHMTY..PAQNA 133 
RfcC_arath  101 YRNMILELNASDDRGID..VVRQQIQDFAST(9).VKLVLLDEADAMTK..DAQFA 157 
RfcD_yeast  88 MKSRILELNASDERGIS..IVREKVKNFARL(17)YKIIILDEADSMTA..DAQSA 152 
RfcD_human  101 FRLRVLELNASDERGIQ..VVREKVKNFAQL(14)FKIVILDEADSMTS..AAQAA 162 
RfcD_plafa  67 ISERVLELNASDDRGIN..VVREKIKAYTRI(17)WKLVVLDEADMMTE..DAQSA 131 
RfcD_arath  72 YKSRVLELNASDDRGIN..VVRTKIKDFAAV(15)FKIIILDEADSMTE..DAQNA 134 
RfcA_yeast  370 LGYDILEQNASDVRSKT..LLNAGVKNALDN(19)HFVIIMDEVDGMSGg.DRGGV 437 
RfcA_human  668 LGYSYVELNASDTRSKS..SLKAIVAESLNN(17)KHALIMDEVDGMAGneDRGGI 734 
RfcA_plafa  431 SGYNVIEFNASDERNKA..AVEKISEMATGG(12)KTCIIMDEVDGMSSg.DKGGS 491 
RfcA_arath  417 LGFQAVEVNASDSRGKAnsNIAKGIGGSNAN(21)KTVLIMDEVDGMSAg.DRGGV 488 
conserved (9789):   SNVPFIEINCSDFTGVG  EVEERFRELFEK    PGVLFIDEIDKMSP  DVQNA  
     KA VVSVDAAELRSID  DIRDLIKDAL E    NKIILL DVNRLNK  EAAS   
wt_res_freqs (2573):  11123212212111112  111211111211    12343487431111  11322  
    11 1211111121111  1111111112 1    113223 1111311  1111   
position       .   80    .     90    .        110    .  120      .    
 
 
 
 
 
 
 

((dd))  RRFFCC--AA  vvss  CCTTFF1188  ++  RRFFCC--BB  
                                                            _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                             _                                                            __                                                            __                                                            __                                                            __                                                            __                                                            __                                                            __                                                            __                                                            __                                               _            __                                               _            __                                               _            __                                               _           ___                                               _          ____                      _                        _          ____                      _                        _          ____       ____ ___________  ____ _____ ____________________  _______   
pattern positions:                  �                         �           �������      
RfcA_yeast  370 LGYDILEQNASDVRSKT..LLNAGVKNALDN(19)HFVIIMDEVDGMSGg.DRGGV 437 
RfcA_human  668 LGYSYVELNASDTRSKS..SLKAIVAESLNN(17)KHALIMDEVDGMAGneDRGGI 734 
RfcA_plafa  431 SGYNVIEFNASDERNKA..AVEKISEMATGG(12)KTCIIMDEVDGMSSg.DKGGS 491 
RfcA_arath  417 LGFQAVEVNASDSRGKAnsNIAKGIGGSNAN(21)KTVLIMDEVDGMSAg.DRGGV 488 
conserved (46):   LGFD IEFNASDTRSKK  LIEKGVSEVLNN    KHVLIMDEVDGMSG  DRGGI  
      Y  V      V   N  SLKEI A S D      T I        AA      V  
wt_res_freqs (16):  5933 592999939693  345124222326    62578899899874  98993  
     5  2      2   1  24111 1 2 2      3 2        22      3  
conserved (117):   YGYAVLELNASDDRGID  VVRNKIKMFAQT    PKCVILDEIDGMTT  GAQQA  
     KEN I I    E S E  AFKTR ENAV K    HNILVI  A SAPS  AFIKV  
wt_res_freqs (30):  55437494999769434  455247424442    54436599495441  45445  
    322 1 3    2 2 2  21112 2132 2    323322  3 4211  12311  
position        .  380    .  390    .         420    .  430     .     
 
 
 
 
 
 
 
 
 
 
 
 
 
 

((ff))  AATTPP--aaddjjaacceenntt  ccllaammpp--llooaaddeerr  AATTPPaasseess  vvss  aaccttiivvee  AAAAAA++  AATTPPaasseess                                            _                                                            _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                                                           _                       _________________  ____________    ______________  _____   
pattern positions:                                       �                      
RfcB_yeast  71 YADGVLELNASDDRGID..VVRNQIKHFAQK(8).HKIVILDEADSMTA..GAQQA 126 
RfcB_human  66 LKDAMLELNASNDRGID..VVRNKIKMFAQQ(8).HKIIILDEADSMTD..GAQQA 121 
RfcB_plafa  66 AKKAVLELNASDDRGIN..VIRDRIKSFAKE(8).HKIIILDEVDSMTT..AAQQS 121 
RfcB_arath  66 YKEAVLELNASDDRGID..VVRNKIKMFAQK(8).HKVVILDEADSMTS..GAQQA 121 
RfcC_yeast  75 YSNMVLELNASDDRGID..VVRNQIKDFAST(7).FKLIILDEADAMTN..AAQNA 129 
RfcC_human  83 FGSMVLELNASDDRGID..IIRGPILSFAST(7).FKLVILDEADAMTQ..DAQNA 137 
RfcC_plafa  75 RSSFVLELNASDDRGIN..VIRDQIKTFAES(11)LKLIILDEADHMTY..PAQNA 133 
RfcC_arath  101 YRNMILELNASDDRGID..VVRQQIQDFAST(9).VKLVLLDEADAMTK..DAQFA 157 
RfcD_yeast  88 MKSRILELNASDERGIS..IVREKVKNFARL(17)YKIIILDEADSMTA..DAQSA 152 
RfcD_human  101 FRLRVLELNASDERGIQ..VVREKVKNFAQL(14)FKIVILDEADSMTS..AAQAA 162 
RfcD_plafa  67 ISERVLELNASDDRGIN..VVREKIKAYTRI(17)WKLVVLDEADMMTE..DAQSA 131 
RfcD_arath  72 YKSRVLELNASDDRGIN..VVRTKIKDFAAV(15)FKIIILDEADSMTE..DAQNA 134 
RfcE_yeast  89 SSPYHLEITPSDMGNNDriVIQELLKEVAQM(15)YKCVIINEANSLTK..DAQAA 153 
RfcE_human  88 ASNYHLEVNPSDAGNSDrvVIQEMLKTVAQS(10)FKVVLLTEVDKLTK..DAQHA 147 
RfcE_plafa  83 QSNYHLELQCFELGNKDkiIVQSIIKELCSY(12)YRIFVFKDAEFLSE..GAQAG 144 
RfcE_arath  90 SSTNHVELTPSDAGFQDryIVQEIIKEMAKN(10)YKVLVLNEVDKLSR..EAQHS 149 
conserved (581):   YSSDVLELDAADNRGID  DVRNKIKEFAQY    FKIYILDEAHMMTT  GAFNA  
    RKERI  MN SSEN VE  VI DQLIDNVST    Y VF I  VDSLSS  ASQQ   
wt_res_freqs (139):  11145484484415756  349135435423    39437499444351  17358  
   12111  14 4421 31  23 113121212    3 31 4  351531  1151   
conserved (5161):   SDVPFVSINCSELTEVG  EEEERFGGLFEE    PGILFIDEIDKLPP  DVQNK  
     NA LIRVDMASFVS L  ASSKLLREVLKK    NSVILL  VEEMSG  ETLSQ  
wt_res_freqs (1272):  11134212223231214  112222231321    23355398532311  22321  
    11 12122111111 1  111121111211    113223  111111  11111  
position       .   80    .     90    .        110    .  120      .    


