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Supplementary Figure 1. A phylogenetic tree of all known α-type carbonic anhydrases 

produced using ClustalX. 



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                                                                
 CAH3_CAEEL_[Q27504] --------------------------------------------------------------------MTGHWSYCDDDE    12
 CAH5_CAEEL_[Q10462] -----------------------------------------------MPSHLLVLSLLVALLVVVSCGPGSDHGWGYDEN    33
 CAH4_BOVIN_[Q95323] ----------------------------------------------------MRLLLALLVLAAAPPQARAASHWCYQIQ    28
 CAH4_HUMAN_[P22748] ----------------------------------------------------MRMLLALLALSAARPSASAESHWCYEVQ    28
 CAH4_RABIT_[P48283] ----------------------------------------------------MQLLFALLALGALRPLAGEELHWCYEIQ    28
 CAH4_MOUSE_[Q64444] ----------------------------------------------------MQLLLALLALAYVAPST-EDSGWCYEIQ    27
   CAH4_RAT_[P48284] ----------------------------------------------------MQLLLALLALAYVAPST-EDSHWCYEIQ    27
 CAH6_HUMAN_[P23280] ----------------------------------------------------MRALVLLLSLFLLGGQAQHVSDWTYS-E    27
 CAH6_CANFA_[Q865C0] ----------------------------------------------------MRALALLLALPLLGARAQHGSLWTYS-E    27
 CAH6_SHEEP_[P08060] ---------------------------------------------------------------------GHGVEWTYS-E    10
 CAH6_BOVIN_[P18915] ---------------------------------------------------------MITLLFLLVVGAQAQHEWTYS-E    22
 CAH6_MOUSE_[P18761] ------------------------------------------------------MRALVSVVSLFFLGIQAHSDWSYSGD    26
 CAH9_MOUSE_[Q8VHB5] ----------------------------------MASLGPSPWAPLSTPAPT----AQLLLFLLLQVSAQPQGLSGMQGE    42
 CAH9_HUMAN_[Q16790] ----------------------------------MAPLCPSPWLPLLIPAPAPGLTVQLLLSLLLLVPVHPQRLPRMQED    46
CAH12_HUMAN_[O43570] -------------------------------------------MPRRSLHAAAVLLLVILKEQPSSPAPVNGSKWTYFGP    37
CAH12_MOUSE_[Q8CI85] -------------------------------------------MPHRSLRATVVLLLVILKKQPSSSAPLNGSKWTYVGP    37
CAH12_RABIT_[Q9MZ30] -------------------------------------------MPVGSLRAAAVLLLGIAQLPPSSAAPRNGSKWTYVGA    37
CAH14_MOUSE_[Q9WVT6] -----------------------------------------------------MLFFALLLKVTWILAADGGHHWTYEGP    27
CAH14_HUMAN_[Q9ULX7] -----------------------------------------------------MLFSALLLEVIWILAADGGQHWTYEGP    27
 CAHZ_DANRE_[Q92051] ----------------------------------------------------------------------MAHAWGYGPA    10
 CAH1_CHIHA_[P83299] -----------------------------------------------------------------------AHAWGYGPT     9
 CAH2_TRIHK_[Q8UWA5] ----------------------------------------------------------------------MSHGWGYADH    10
 CAH2_BOVIN_[P00921] ----------------------------------------------------------------------MSHHWGYGKH    10
 CAH2_SHEEP_[P00922] ----------------------------------------------------------------------MSHHWGYGEH    10
 CAH2_MOUSE_[P00920] ----------------------------------------------------------------------MSHHWGYSKH    10
   CAH2_RAT_[P27139] ----------------------------------------------------------------------MSHHWGYSKS    10
 CAH2_RABIT_[P00919] ----------------------------------------------------------------------MSHHWGYGKH    10
 CAH2_HUMAN_[P00918] ----------------------------------------------------------------------MSHHWGYGKH    10
 CAH2_CHICK_[P07630] ----------------------------------------------------------------------MSHHWGYDSH    10
 CAH3_MOUSE_[P16015] ----------------------------------------------------------------------MAKEWGYASH    10
   CAH3_RAT_[P14141] ----------------------------------------------------------------------MAKEWGYASH    10
 CAH3_HUMAN_[P07451] ----------------------------------------------------------------------MAKEWGYASH    10
   CAH3_PIG_[Q5S1S4] ----------------------------------------------------------------------MAKEWGYADH    10
 CAH3_BOVIN_[Q3SZX4] ----------------------------------------------------------------------MAKEWGYADH    10
 CAH3_HORSE_[P07450] ----------------------------------------------------------------------MAKEWGYADH    10
CAH13_MOUSE_[Q9D6N1] ---------------------------------------------------------------------MARLSWGYGEH    11
CAH13_HUMAN_[Q8N1Q1] ---------------------------------------------------------------------MSRLSWGYREH    11
   CAH1_RAT_[B0BNN3] ---------------------------------------------------------------------MASADWGYDSK    11
 CAH1_MOUSE_[P13634] ---------------------------------------------------------------------MASADWGYGSE    11
 CAH1_PANTR_[Q7M317] ---------------------------------------------------------------------MASPDWGYDDK    11
 CAH1_HUMAN_[P00915] ---------------------------------------------------------------------MASPDWGYDDK    11
 CAH1_GORGO_[Q7M316] ---------------------------------------------------------------------MASPDWGYDDK    11
 CAH1_MACNE_[P35217] ---------------------------------------------------------------------MASPDWGYDDK    11
 CAH1_MACMU_[P00916] ---------------------------------------------------------------------MASPDWGYDDK    11
 CAH1_HORSE_[P00917] ---------------------------------------------------------------------MAHSDWGYDSP    11
 CAH1_RABIT_[P07452] --------------------------------------------------------------------------------
 CAH1_BOVIN_[Q1LZA1] ---------------------------------------------------------------------MASPDWGYDGE    11
 CAH1_SHEEP_[P48282] ---------------------------------------------------------------------MASPDWGYDGE    11
 CAH1_MONDO_[Q8HY33] ---------------------------------------------------------------------MANLNWSYEGE    11
 CAH7_HUMAN_[P43166] --------------------------------------------------------------------MTGHHGWGYGQD    12
 CAH7_MOUSE_[Q9ERQ8] --------------------------------------------------------------------MTGHHCWGYGQD    12
  CAH5B_RAT_[Q66HG6] ----------------------------------MTVMSHLRVSLQVSSCTLLWRRFRVPRLVPLRSCSLYTCTYRTRNR    46
CAH5B_MOUSE_[Q9QZA0] ----------------------------------MAVMNHLRVILQVSSSTLPWRRCWVPRLVPRRSCSLYTCTYRTRNR    46
CAH5B_HUMAN_[Q9Y2D0] ----------------------------------MVVMNSLRVILQASPGKLLWRKFQIPRFMPARPCSLYTCTYKTRNR    46
  CAH5A_RAT_[P43165] -----------------------------MLRAKMLGRGPYKPLAILRHMGPLCA------TRPQHWRFQHSYAEKHSNC    45
CAH5A_MOUSE_[P23589] ----------------------------------MLRRDPRKPLAILRHVGLLCA------TGPQRWRFQHSCAEEHSNC    40
CAH5A_HUMAN_[P35218] ----------------------------------MLGRNTWKTSAFSFLVEQMWAPLWSRSMRPGRWCSQRSCAWQTSNN    46
   CAH8_RAT_[Q5PPN4] ---------------------------------------------MADLSFIEDAVAFPEKEEDEEEEEE-GVEWGYEEG    34
 CAH8_HUMAN_[P35219] ---------------------------------------------MADLSFIEDTVAFPEKEEDEEEEEE-GVEWGYEEG    34
 CAH8_MOUSE_[P28651] ---------------------------------------------MADLSFIEDAVAFPEKEEDEEEEEEEGVEWGYEEG    35
CAH10_PONAB_[Q5R4U0] ------------------------------------MEIVWEVLFLLQANFIVCISAQQNSPKIHEGWWAYKEVVQGSFV    44
CAH10_MOUSE_[P61215] ------------------------------------MEIVWEVLFLLQANFIVCISAQQNSPKIHEGWWAYKEVVQGSFV    44
CAH10_MACFA_[Q9N085] ------------------------------------MEIVWEVLFLLQANFIVCISAQQNSPKIHEGWWAYKEVVQGSFV    44
CAH10_HUMAN_[Q9NS85] ------------------------------------MEIVWEVLFLLQANFIVCISAQQNSPKIHEGWWAYKEVVQGSFV    44
CAH10_BOVIN_[A0JN41] ------------------------------------MEIVWEVLFLLQANFIVCISAQQNSPKIHEGWWAYKEVVQGSFV    44
CAH11_HUMAN_[O75493] ----------------------------------MGAAARLSAPRALVLWAALGAAAHIGPAPDPEDWWSYKDNLQGNFV    46
CAH11_PONAB_[Q5R665] ----------------------------------MGAAARLSAPRALVLWAALGAAAHIGPAPDPEDWWSYKDNLQGNFV    46
CAH11_BOVIN_[Q866X7] ----------------------------------MGAAARLSAPRALVLWAALGAAAHIGPAPDPEDWWSYKDNLQGNFV    46
CAH11_SHEEP_[Q95203] ----------------------------------MGAAPRLSAPRVLVLWAALGAAAHIGPAPDPEDWWSYKDNLQGNFV    46
CAH11_MOUSE_[O70354] ----------------------------------MGGAARLSAPQALVLWAALGAAAHIGPAPDPEDWWSYKENLQGNFV    46
  CAH11_PIG_[Q866X6] ----------------------------------MGGAARLSAPRALVLWAVLGAAAHIGPAPDPEDWWSYKDNLQGNFV    46
 CAH1_CAEEL_[Q20781] ----------------------------------------MRFECSHFPLFLIILTCHISPLKSSQ---NYQWSYDSDVF    37
 CAH2_CAEEL_[Q18932] -------------------------------------------------MIPWLLTACIYPCVIG---------------    16
 CAHH_VACCW_[P04195] --------------------------------------------------------------------------------
 CAHH_VACCT_[Q9JFA1] --------------------------------------------------------------------------------
 CAHH_VACCA_[O57211] --------------------------------------------------------------------------------
 CAHH_VACCC_[P20508] --------------------------------------------------------------------------------
 CAH1_CHLRE_[P20507] -----------------------------------MARTGALLLVALALAGCAQACIYKFGTSPDSKATVSGDHWDHGLN    45
 CAH2_CHLRE_[P24258] -----------------------------------MARTGALLLAALALAGCAQACIYKFGTSPDSKATHTGDHWDHSLN    45
  CAH_ERWCA_[O52538] ---------------------------------------------MKGKLSIALMLSVCFSASATDS-----VHWGYEGN    30
  CAH_ERWCT_[Q6DAJ6] ---------------------------------------------MKGKFSIALMLSACFSASASDS-----VHWGYEGS    30
  CAH_KLEPN_[O52535] ---------------------------------------------MKTSLGKAALLALSMMPVTVFA-----SHWSYEGE    30
  CAH_NEIGO_[Q50940] ---------------------------------------MPRFPRTLPRLTAVLLLACTAFSAAAHGN---HTHWGYTGH    38
  CAH_NOSS1_[P94170] -------------------------------------MSSTLYRRQLLKLLGMSVLGTSFSSCVTSPARAKTVNWGYIGK    43
CAH15_MOUSE_[Q99N23] -----------------------------------------------MWALDFLLSFLLIQLAAQVDSSGTWCYDSQDPK    33
 CAH3_CHLRE_[A8J4Z8] MRSAVLQRGQARRVSCRVRADGSGVDSLPSTSASSSARPLIDRRQLLTGAAASVITFVGCPCPLCKPGEAKAAAWNYGEV    80
 NEC3_NICLS_[Q84UV8] ---------------------------------------MRMAAITKMLFISFLFLSSVFLARSGEVDDESEFSYDEKSE    41
  CAH_DUNSA_[P54212] -----------------MGSRRITLLGALFAVLAVAIEGRTLLTHNLKAEAAETVDAVSSVVAGSAGQLLVSEPHDYNYE    63
               ruler 1.......10........20........30........40........50........60........70........80



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                                                                
 CAH3_CAEEL_[Q27504] CGPNRWP-------------------------------------------------------------------------    19
 CAH5_CAEEL_[Q10462] NGPDTWQGKC----------------------------------------------------------------------    43
 CAH4_BOVIN_[Q95323] VKPSNYTCLE----------------------------------------------------------------------    38
 CAH4_HUMAN_[P22748] AESSNYPCLV----------------------------------------------------------------------    38
 CAH4_RABIT_[P48283] AS--NYSCLG----------------------------------------------------------------------    36
 CAH4_MOUSE_[Q64444] TKDPRSSCLG----------------------------------------------------------------------    37
   CAH4_RAT_[P48284] AKEPNSHCSG----------------------------------------------------------------------    37
 CAH6_HUMAN_[P23280] GALDEAH-------------------------------------------------------------------------    34
 CAH6_CANFA_[Q865C0] GALDQVH-------------------------------------------------------------------------    34
 CAH6_SHEEP_[P08060] GMLDEAH-------------------------------------------------------------------------    17
 CAH6_BOVIN_[P18915] GVLDEKH-------------------------------------------------------------------------    29
 CAH6_MOUSE_[P18761] DGVGESQ-------------------------------------------------------------------------    33
 CAH9_MOUSE_[Q8VHB5] PSLGDSSSGEDE-LGVDVLPSEEDAPEEADPPDGEDPP------------EVNSEDRMEESLGLEDLSTPEAP----EHS   105
 CAH9_HUMAN_[Q16790] SPLGGGSSGEDDPLGEEDLPSEEDSPREEDPPGEEDLPGEEDLPGEEDLPEVKPKSEEEGSLKLEDLPTVEAPGDPQEPQ   126
CAH12_HUMAN_[O43570] DGENS---------------------------------------------------------------------------    42
CAH12_MOUSE_[Q8CI85] AGEKN---------------------------------------------------------------------------    42
CAH12_RABIT_[Q9MZ30] DGERS---------------------------------------------------------------------------    42
CAH14_MOUSE_[Q9WVT6] HGQDH---------------------------------------------------------------------------    32
CAH14_HUMAN_[Q9ULX7] HGQDH---------------------------------------------------------------------------    32
 CAHZ_DANRE_[Q92051] DGPESWAESFPIA-------------------------------------------------------------------    23
 CAH1_CHIHA_[P83299] DGPDKWVSNFPIA-------------------------------------------------------------------    22
 CAH2_TRIHK_[Q8UWA5] NGPQKWCENFPIA-------------------------------------------------------------------    23
 CAH2_BOVIN_[P00921] NGPEHWHKDFPIA-------------------------------------------------------------------    23
 CAH2_SHEEP_[P00922] NGPEHWHKDFPIA-------------------------------------------------------------------    23
 CAH2_MOUSE_[P00920] NGPENWHKDFPIA-------------------------------------------------------------------    23
   CAH2_RAT_[P27139] NGPENWHKEFPIA-------------------------------------------------------------------    23
 CAH2_RABIT_[P00919] NGPEHWHKDFPIA-------------------------------------------------------------------    23
 CAH2_HUMAN_[P00918] NGPEHWHKDFPIA-------------------------------------------------------------------    23
 CAH2_CHICK_[P07630] NGPAHWHEHFPIA-------------------------------------------------------------------    23
 CAH3_MOUSE_[P16015] NGPDHWHELYPIA-------------------------------------------------------------------    23
   CAH3_RAT_[P14141] NGPEHWHELYPIA-------------------------------------------------------------------    23
 CAH3_HUMAN_[P07451] NGPDHWHELFPNA-------------------------------------------------------------------    23
   CAH3_PIG_[Q5S1S4] NGPDHWHELYPIA-------------------------------------------------------------------    23
 CAH3_BOVIN_[Q3SZX4] NGPDHWHELFPNA-------------------------------------------------------------------    23
 CAH3_HORSE_[P07450] NGPDHWHEFYPIA-------------------------------------------------------------------    23
CAH13_MOUSE_[Q9D6N1] NGPIHWNELFPIA-------------------------------------------------------------------    24
CAH13_HUMAN_[Q8N1Q1] NGPIHWKEFFPIA-------------------------------------------------------------------    24
   CAH1_RAT_[B0BNN3] NGPDQWSKLYPIA-------------------------------------------------------------------    24
 CAH1_MOUSE_[P13634] NGPDQWSKLYPIA-------------------------------------------------------------------    24
 CAH1_PANTR_[Q7M317] NGPEQWSKLYPIA-------------------------------------------------------------------    24
 CAH1_HUMAN_[P00915] NGPEQWSKLYPIA-------------------------------------------------------------------    24
 CAH1_GORGO_[Q7M316] NGPEQWSKLYPIA-------------------------------------------------------------------    24
 CAH1_MACNE_[P35217] NGPEQWSKLYPIA-------------------------------------------------------------------    24
 CAH1_MACMU_[P00916] NGPEQWSKLYPIA-------------------------------------------------------------------    24
 CAH1_HORSE_[P00917] NGPZEWVKLYPIA-------------------------------------------------------------------    24
 CAH1_RABIT_[P07452] --------------------------------------------------------------------------------
 CAH1_BOVIN_[Q1LZA1] NGPEHWGKLYPIA-------------------------------------------------------------------    24
 CAH1_SHEEP_[P48282] NGPEHWCKLHPIA-------------------------------------------------------------------    24
 CAH1_MONDO_[Q8HY33] NGPEHWSKLYPIA-------------------------------------------------------------------    24
 CAH7_HUMAN_[P43166] DGPSHWHKLYPIA-------------------------------------------------------------------    25
 CAH7_MOUSE_[Q9ERQ8] DGPSNWHKLYPIA-------------------------------------------------------------------    25
  CAH5B_RAT_[Q66HG6] ALPPLWENLDLVP-------------------------------------------------------------------    59
CAH5B_MOUSE_[Q9QZA0] ALPPLWENLDLVP-------------------------------------------------------------------    59
CAH5B_HUMAN_[Q9Y2D0] ALHPLWESVDLVP-------------------------------------------------------------------    59
  CAH5A_RAT_[P43165] ARHPLWTGPVSSP-------------------------------------------------------------------    58
CAH5A_MOUSE_[P23589] ARHPLWTGPVSSA-------------------------------------------------------------------    53
CAH5A_HUMAN_[P35218] TLHPLWTVPVSVP-------------------------------------------------------------------    59
   CAH8_RAT_[Q5PPN4] ---VEWGLVFPDA-------------------------------------------------------------------    44
 CAH8_HUMAN_[P35219] ---VEWGLVFPDA-------------------------------------------------------------------    44
 CAH8_MOUSE_[P28651] ---VEWGLVFPDA-------------------------------------------------------------------    45
CAH10_PONAB_[Q5R4U0] PVPSFWGLVNSAWN------------------------------------------------------------------    58
CAH10_MOUSE_[P61215] PVPSFWGLVNSAWN------------------------------------------------------------------    58
CAH10_MACFA_[Q9N085] PVPSFWGLVNSAWN------------------------------------------------------------------    58
CAH10_HUMAN_[Q9NS85] PVPSFWGLVNSAWN------------------------------------------------------------------    58
CAH10_BOVIN_[A0JN41] PVPSFWGLVNSAWN------------------------------------------------------------------    58
CAH11_HUMAN_[O75493] PGPPFWGLVNAAWS------------------------------------------------------------------    60
CAH11_PONAB_[Q5R665] PGPPFWGLVNAAWS------------------------------------------------------------------    60
CAH11_BOVIN_[Q866X7] PGPPFWGLVNAAWS------------------------------------------------------------------    60
CAH11_SHEEP_[Q95203] PGPPFWGLVNAAWS------------------------------------------------------------------    60
CAH11_MOUSE_[O70354] PGPPFWGLVNAAWS------------------------------------------------------------------    60
  CAH11_PIG_[Q866X6] PGPPFWGLVNAAWS------------------------------------------------------------------    60
 CAH1_CAEEL_[Q20781] GGPHFWGLVEKDWW------------------------------------------------------------------    51
 CAH2_CAEEL_[Q18932] --PDFWGLLHGDWR------------------------------------------------------------------    28
 CAHH_VACCW_[P04195] --------------------------------------------------------------------------------
 CAHH_VACCT_[Q9JFA1] --------------------------------------------------------------------------------
 CAHH_VACCA_[O57211] --------------------------------------------------------------------------------
 CAHH_VACCC_[P20508] --------------------------------------------------------------------------------
 CAH1_CHLRE_[P20507] GENWEGKDGAGNAW------------------------------------------------------------------    59
 CAH2_CHLRE_[P24258] GENWEGKDGAGNPW------------------------------------------------------------------    59
  CAH_ERWCA_[O52538] GDPAHWGKLSPDFS------------------------------------------------------------------    44
  CAH_ERWCT_[Q6DAJ6] GDPAHWGKLSPDFS------------------------------------------------------------------    44
  CAH_KLEPN_[O52535] GSPEHWGALNEEYK------------------------------------------------------------------    44
  CAH_NEIGO_[Q50940] DSPESWGNLSEEFR------------------------------------------------------------------    52
  CAH_NOSS1_[P94170] VGPEHWGELSPDFA------------------------------------------------------------------    57
CAH15_MOUSE_[Q99N23] CGPAHWKELAPACG------------------------------------------------------------------    47
 CAH3_CHLRE_[A8J4Z8] AGPPTWKG------------------------------------------------------------------------    88
 NEC3_NICLS_[Q84UV8] NGPANWGNIRPDWK------------------------------------------------------------------    55
  CAH_DUNSA_[P54212] KVGFDWTGGVCVN-------------------------------------------------------------------    76
               ruler ........90.......100.......110.......120.......130.......140.......150.......160



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                   :*:                                          
 CAH3_CAEEL_[Q27504] ------------------------------TGQHQSPINID----------LGEVERKDTHDGIKFVNYD----------    49
 CAH5_CAEEL_[Q10462] -----------------------------QNHLKQSPIDIR----------APDVDYALLHR-MHFLNYD----------    73
 CAH4_BOVIN_[Q95323] ----------------------PDEWEGSCQNNRQSPVNIV----------TAKTQLDPNLGRFSFSGYN----------    76
 CAH4_HUMAN_[P22748] ----------------------PVKWGGNCQKDRQSPINIV----------TTKAKVDKKLGRFFFSGYD----------    76
 CAH4_RABIT_[P48283] ----------------------PDKWQEDCQKSRQSPINIV----------TTKAEVDHSLGRFHFSGYD----------    74
 CAH4_MOUSE_[Q64444] ----------------------PEKWPGACKENQQSPINIV----------TARTKVNPRLTPFILVGYD----------    75
   CAH4_RAT_[P48284] ----------------------PEQWTGDCKKNQQSPINIV----------TSKTKLNPSLTPFTFVGYD----------    75
 CAH6_HUMAN_[P23280] ----------------------WPQHYPACGGQRQSPINLQ----------RTKVRYNPSLKGLNMTGYE----------    72
 CAH6_CANFA_[Q865C0] ----------------------WPREYPTCGGTRQSPIDLQ----------RRKVQYNPSLKALKLTGYR----------    72
 CAH6_SHEEP_[P08060] ----------------------WPLEYPKCGGRRQSPIDLQ----------MKKVQYNPSLRALNLTGYG----------    55
 CAH6_BOVIN_[P18915] ----------------------WRLQYPDCGGTRQSPIDLK----------MKKVRYNPSLRALNLTGYG----------    67
 CAH6_MOUSE_[P18761] ----------------------WSEQYPSCGGERQSPIDVK----------TEEVMFNPSLKPLSLVNYE----------    71
 CAH9_MOUSE_[Q8VHB5] QGSHGDEKGGGHSHWSYGGTLLWPQVSPACAGRFQSPVDIR----------LERTAFCRTLQPLELLGYE----------   165
 CAH9_HUMAN_[Q16790] NNAHRDKEGDDQSHWRYGGDPPWPRVSPACAGRFQSPVDIR----------PQLAAFCPALRPLELLGFQ----------   186
CAH12_HUMAN_[O43570] ----------------------WSKKYPSCGGLLQSPIDLH----------SDILQYDASLTPLEFQGYN----------    80
CAH12_MOUSE_[Q8CI85] ----------------------WSKKYPSCGGLLQSPIDLH----------SDILQYDASLAPLQFQGYN----------    80
CAH12_RABIT_[Q9MZ30] ----------------------WFKKYPSCGGRLQSPIDLH----------GDTLQYDASLTPLEFQGYN----------    80
CAH14_MOUSE_[Q9WVT6] ----------------------WPTSYPECGGDAQSPINIQ----------TDSVIFDPDLPAVQPHGYD----------    70
CAH14_HUMAN_[Q9ULX7] ----------------------WPASYPECGNNAQSPIDIQ----------TDSVTFDPDLPALQPHGYD----------    70
 CAHZ_DANRE_[Q92051] ------------------------------NGPRQSPIDIV----------PTQAQHDPSLKHLKLK-------------    50
 CAH1_CHIHA_[P83299] ------------------------------DGPRQSPIDIL----------PGGASYDSGLKPLSLK-------------    49
 CAH2_TRIHK_[Q8UWA5] ------------------------------NGPRQSPIDIQ----------TKGASYDDTLKPLKLK-------------    50
 CAH2_BOVIN_[P00921] ------------------------------NGERQSPVDID----------TKAVVQDPALKPLALV-------------    50
 CAH2_SHEEP_[P00922] ------------------------------DGERQSPVDID----------TKAVVPDPALKPLALL-------------    50
 CAH2_MOUSE_[P00920] ------------------------------NGDRQSPVDID----------TATAQHDPALQPLLIS-------------    50
   CAH2_RAT_[P27139] ------------------------------NGDRQSPVDID----------TGTAQHDPSLQPLLIC-------------    50
 CAH2_RABIT_[P00919] ------------------------------NGERQSPIDID----------TNAAKHDPSLKPLRVC-------------    50
 CAH2_HUMAN_[P00918] ------------------------------KGERQSPVDID----------THTAKYDPSLKPLSVS-------------    50
 CAH2_CHICK_[P07630] ------------------------------NGERQSPIAIS----------TKAARYDPALKPLSFS-------------    50
 CAH3_MOUSE_[P16015] ------------------------------KGDNQSPIELH----------TKDIKHDPSLQPWSAS-------------    50
   CAH3_RAT_[P14141] ------------------------------KGDNQSPIELH----------TKDIRHDPSLQPWSVS-------------    50
 CAH3_HUMAN_[P07451] ------------------------------KGENQSPVELH----------TKDIRHDPSLQPWSVS-------------    50
   CAH3_PIG_[Q5S1S4] ------------------------------KGDNQSPIELH----------TKDIKHDPSLLPWTAS-------------    50
 CAH3_BOVIN_[Q3SZX4] ------------------------------KGENQSPIELN----------TKEISHDPSLKPWTAS-------------    50
 CAH3_HORSE_[P07450] ------------------------------KGDNQSPIELH----------TKDINHDPSLKAWTAS-------------    50
CAH13_MOUSE_[Q9D6N1] ------------------------------DGDQQSPIEIK----------TKEVKYDSSLRPLSIK-------------    51
CAH13_HUMAN_[Q8N1Q1] ------------------------------DGDQQSPIEIK----------TKEVKYDSSLRPLSIK-------------    51
   CAH1_RAT_[B0BNN3] ------------------------------NGNNQSPIDIK----------TSEAKHDSSLKPVSVS-------------    51
 CAH1_MOUSE_[P13634] ------------------------------NGNNQSPIDIK----------TSEANHDSSLKPLSIS-------------    51
 CAH1_PANTR_[Q7M317] ------------------------------NGNNQSPVDIK----------TSETKHDTSLKPISVS-------------    51
 CAH1_HUMAN_[P00915] ------------------------------NGNNQSPVDIK----------TSETKHDTSLKPISVS-------------    51
 CAH1_GORGO_[Q7M316] ------------------------------NGNNQSPVDIK----------TSETKHDTSLKPISVS-------------    51
 CAH1_MACNE_[P35217] ------------------------------NGNNQSPVDIK----------TSEAKHDTSLKPISVS-------------    51
 CAH1_MACMU_[P00916] ------------------------------NGNNQSPVDIK----------TSEAKHDTSLKPISVS-------------    51
 CAH1_HORSE_[P00917] ------------------------------NGNNQSPIDIK----------TSETKHDTSLKPFSVS-------------    51
 CAH1_RABIT_[P07452] -------------------------------GNKQSPVDIK----------SSEVKHDTSLKPFSVS-------------    26
 CAH1_BOVIN_[Q1LZA1] ------------------------------NGNNQSPIDIK----------TSETKRDPSLKPLSVS-------------    51
 CAH1_SHEEP_[P48282] ------------------------------NGNNQSPIDIK----------TSETKRDPSLKPLSIS-------------    51
 CAH1_MONDO_[Q8HY33] ------------------------------NGDNQSPIDIK----------TKEVKHDASLKPISVS-------------    51
 CAH7_HUMAN_[P43166] ------------------------------QGDRQSPINII----------SSQAVYSPSLQPLELS-------------    52
 CAH7_MOUSE_[Q9ERQ8] ------------------------------QGDRQSPINII----------SSQAVYSPSLQPLELF-------------    52
  CAH5B_RAT_[Q66HG6] ------------------------------AGDRQSPINIR----------WRDSVYDPGLKPLTIS-------------    86
CAH5B_MOUSE_[Q9QZA0] ------------------------------AGDRQSPINIR----------WRDSVYDPGLKPLTIS-------------    86
CAH5B_HUMAN_[Q9Y2D0] ------------------------------GGDRQSPINIR----------WRDSVYDPGLKPLTIS-------------    86
  CAH5A_RAT_[P43165] ------------------------------GGTQQSPINIQ----------WTDSVYDPKLAPLRVS-------------    85
CAH5A_MOUSE_[P23589] ------------------------------EGTRQSPINIQ----------WKDSVYDPQLAPLRVS-------------    80
CAH5A_HUMAN_[P35218] ------------------------------GGTRQSPINIQ----------WRDSVYDPQLKPLRVS-------------    86
   CAH8_RAT_[Q5PPN4] ------------------------------NGEYQSPINLN----------SREARYDPSLLDVRLSPN-----------    73
 CAH8_HUMAN_[P35219] ------------------------------NGEYQSPINLN----------SREARYDPSLLDVRLSPN-----------    73
 CAH8_MOUSE_[P28651] ------------------------------NGEYQSPINLN----------SREARYDPSLLDVRLSPN-----------    74
CAH10_PONAB_[Q5R4U0] ---------------------------LCSVGKRQSPVNIE----------TSHMIFDPFLTPLRINTGG----------    91
CAH10_MOUSE_[P61215] ---------------------------LCSVGKRQSPVNIE----------TSHMIFDPFLTPLRINTGG----------    91
CAH10_MACFA_[Q9N085] ---------------------------LCSVGKRQSPVNIE----------TSHMIFDPFLTPLRINTGG----------    91
CAH10_HUMAN_[Q9NS85] ---------------------------LCSVGKRQSPVNIE----------TSHMIFDPFLTPLRINTGG----------    91
CAH10_BOVIN_[A0JN41] ---------------------------LCSVGKRQSPVNIE----------TSHMIFDPFLTPLRINTGG----------    91
CAH11_HUMAN_[O75493] ---------------------------LCAVGKRQSPVDVE----------LKRVLYDPFLPPLRLSTGG----------    93
CAH11_PONAB_[Q5R665] ---------------------------LCAVGKRQSPVDVE----------LKRVLYDPFLPPLRLSTGG----------    93
CAH11_BOVIN_[Q866X7] ---------------------------LCVVGKRQSPVDVE----------LKRVLYDPFLPPLRLSTGG----------    93
CAH11_SHEEP_[Q95203] ---------------------------LCAVGKRQSPVDVD----------LKRVLYDPFLPPLRLSTGG----------    93
CAH11_MOUSE_[O70354] ---------------------------LCAVGKRQSPVDVE----------LKRVLYDPFLPPLRLSTGG----------    93
  CAH11_PIG_[Q866X6] ---------------------------LCAVGKRQSPVDVE----------LKRVLYDPFLPPLRLSTGG----------    93
 CAH1_CAEEL_[Q20781] ---------------------------MCKKGRLQSPIDIQ----------PDRLLFDASVKPVSYAELNFFLIIYLTIS    94
 CAH2_CAEEL_[Q18932] ---------------------------MCTAGQMQSPVNID----------PSQLLYDPHLMPINIEGN-----------    60
 CAHH_VACCW_[P04195] ------------------------------MPQQLSPINIE----------TKKAISNARLKPLDIH-------------    27
 CAHH_VACCT_[Q9JFA1] ------------------------------MPQQLSPINIE----------TKKAISNARLKPLDIH-------------    27
 CAHH_VACCA_[O57211] ------------------------------MPQQLSPINIE----------TKKAISNARLKPLDIH-------------    27
 CAHH_VACCC_[P20508] ------------------------------MPQQLSPINIE----------TKKAISNARLKPLDIH-------------    27
 CAH1_CHLRE_[P20507] ---------------------------VCKTGRKQSPINVPQYQVLDGKGSKIANGLQTQWSYPDLMSNG----------   102
 CAH2_CHLRE_[P24258] ---------------------------VCKTGRKQSPINVPQYHVLDGKGSKIATGLQTQWSYPDLMSNG----------   102
  CAH_ERWCA_[O52538] ---------------------------LCETGKNQSPIN-------------IRQALNAQHDPLQLAFQS----------    74
  CAH_ERWCT_[Q6DAJ6] ---------------------------LCETGKNQSPVN-------------IQQALNAQHDPLQLAFQS----------    74
  CAH_KLEPN_[O52535] ---------------------------TCQNGMNQSPIN-------------IDATFKTHLSPLDTHYID----------    74
  CAH_NEIGO_[Q50940] ---------------------------LCSTGKNQSPVN-------------ITETVSGKLPAIKVNYKP----------    82
  CAH_NOSS1_[P94170] ---------------------------LCQIGRKQTPIDL--------QIADVKDVHSSSQDLLVTNYQP----------    92
CAH15_MOUSE_[Q99N23] -------------------------------GPTQSPINID----------LRLVQRDYTLKPFIFQGYDS---------    77
 CAH3_CHLRE_[A8J4Z8] ---------------------------VCATGKRQSPINIPLN--------TSAPKVDAEMGEFDFAYGS----------   123
 NEC3_NICLS_[Q84UV8] ----------------------------ECSGKLQSPIDIF----------DLRAEVVSNLRILQKDYKP----------    87
  CAH_DUNSA_[P54212] -----------------------------TGTSKQSPINIETDSLAEESERLGTADDTSRLALKGLLSS-----------   116
               ruler .......170.......180.......190.......200.......210.......220.......230.......240



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                                            .                   
 CAH3_CAEEL_[Q27504] --------------------------------------------------HPIQ--GDIVNNGHSVQMT--PELRSEHPE    75
 CAH5_CAEEL_[Q10462] --------------------------------------------------MDGK--IELSNTGRTLFAGGFESWQHKQPM   101
 CAH4_BOVIN_[Q95323] --------------------------------------------------MKHQ--WVVQNNGHTVMVL-----LENKPS    99
 CAH4_HUMAN_[P22748] --------------------------------------------------KKQT--WTVQNNGHSVMML-----LENKAS    99
 CAH4_RABIT_[P48283] --------------------------------------------------QREA--RLVENNGHSVMVS-----LGDEIS    97
 CAH4_MOUSE_[Q64444] --------------------------------------------------QKQQ--WPIKNNQHTVEMT-----LGGGAC    98
   CAH4_RAT_[P48284] --------------------------------------------------QKKK--WEVKNNQHSVEMS-----LGEDIY    98
 CAH6_HUMAN_[P23280] --------------------------------------------------TQAG-EFPMVNNGHTVQIS-----LPSTMR    96
 CAH6_CANFA_[Q865C0] --------------------------------------------------IQVG-EFPMINNGHTVQIS-----LPPTMR    96
 CAH6_SHEEP_[P08060] --------------------------------------------------LWHG-EFPVTNNGHTVQIS-----LPSTMS    79
 CAH6_BOVIN_[P18915] --------------------------------------------------LRQG-EFPMTNNGHTVQIS-----LPSSMR    91
 CAH6_MOUSE_[P18761] --------------------------------------------------KENL-EFTMTNNGHTVSID-----LPPSMY    95
 CAH9_MOUSE_[Q8VHB5] --------------------------------------------------LQPLPELSLSNNGHTVQLT-----LPPGLK   190
 CAH9_HUMAN_[Q16790] --------------------------------------------------LPPLPELRLRNNGHSVQLT-----LPPGLE   211
CAH12_HUMAN_[O43570] --------------------------------------------------LSANKQFLLTNNGHSVKLN-----LPSDMH   105
CAH12_MOUSE_[Q8CI85] --------------------------------------------------VSVEKLLNLTNDGHSVRLN-----LNSDMY   105
CAH12_RABIT_[Q9MZ30] --------------------------------------------------VSADKQFNLTNDGHSVRLN-----LPPDMY   105
CAH14_MOUSE_[Q9WVT6] --------------------------------------------------QLGTEPLDLHNNGHTVQLS-----LPPTLH    95
CAH14_HUMAN_[Q9ULX7] --------------------------------------------------QPGTEPLDLHNNGHTVQLS-----LPSTLY    95
 CAHZ_DANRE_[Q92051] --------------------------------------------------YDPATTKSILNNGHSFQVDFVDDDNSSTLA    80
 CAH1_CHIHA_[P83299] --------------------------------------------------YDPSNCLEILNNGHSFQVTFADDSDSSTLK    79
 CAH2_TRIHK_[Q8UWA5] --------------------------------------------------YDPTTSLDILNNGHSFQVTFADDNDSSMLT    80
 CAH2_BOVIN_[P00921] --------------------------------------------------YGEATSRRMVNNGHSFNVEYDDSQDKAVLK    80
 CAH2_SHEEP_[P00922] --------------------------------------------------YEQAASRRMVNNGHSFNVEFDDSQDKAVLK    80
 CAH2_MOUSE_[P00920] --------------------------------------------------YDKAASKSIVNNGHSFNVEFDDSQDNAVLK    80
   CAH2_RAT_[P27139] --------------------------------------------------YDKVASKSIVNNGHSFNVEFDDSQDFAVLK    80
 CAH2_RABIT_[P00919] --------------------------------------------------YEHPISRRIINNGHSFNVEFDDSHDKTVLK    80
 CAH2_HUMAN_[P00918] --------------------------------------------------YDQATSLRILNNGHAFNVEFDDSQDKAVLK    80
 CAH2_CHICK_[P07630] --------------------------------------------------YDAGTAKAIVNNGHSFNVEFDDSSDKSVLQ    80
 CAH3_MOUSE_[P16015] --------------------------------------------------YDPGSAKTILNNGKTCRVVFDDTYDRSMLR    80
   CAH3_RAT_[P14141] --------------------------------------------------YDPGSAKTILNNGKTCRVVFDDTFDRSMLR    80
 CAH3_HUMAN_[P07451] --------------------------------------------------YDGGSAKTILNNGKTCRVVFDDTYDRSMLR    80
   CAH3_PIG_[Q5S1S4] --------------------------------------------------YDPGSAKTILNNGKTCRVVFDDTYDRSMLR    80
 CAH3_BOVIN_[Q3SZX4] --------------------------------------------------YDPGSAKTILNNGKTCRVVFDDTYDRSMLR    80
 CAH3_HORSE_[P07450] --------------------------------------------------YDPGSAKTILNNGRTCRVVFDDTYDRSMLR    80
CAH13_MOUSE_[Q9D6N1] --------------------------------------------------YDPASAKIISNSGHSFNVDFDDTEDKSVLR    81
CAH13_HUMAN_[Q8N1Q1] --------------------------------------------------YDPSSAKIISNSGHSFNVDFDDTENKSVLR    81
   CAH1_RAT_[B0BNN3] --------------------------------------------------YNPATAKEIVNVGHSFHVVFDDSSNQSVLK    81
 CAH1_MOUSE_[P13634] --------------------------------------------------YNPATAKEIVNVGHSFHVIFDDSSNQSVLK    81
 CAH1_PANTR_[Q7M317] --------------------------------------------------YNPATAKEIINVGHSFHVNFEDNDNRSVLK    81
 CAH1_HUMAN_[P00915] --------------------------------------------------YNPATAKEIINVGHSFHVNFEDNDNRSVLK    81
 CAH1_GORGO_[Q7M316] --------------------------------------------------YNPATAKEIINVGHSFHVTFEDNDNRSVLK    81
 CAH1_MACNE_[P35217] --------------------------------------------------YNPATAKEIINVGHSFHVNFEDNDNRSVLK    81
 CAH1_MACMU_[P00916] --------------------------------------------------YNPATAKEIINVGHSFHVNFEDNDNRSVLK    81
 CAH1_HORSE_[P00917] --------------------------------------------------YDPATAKEIVNVGHSFQVKFEDSDNRSVLK    81
 CAH1_RABIT_[P07452] --------------------------------------------------YNPASAKEIINVGHSFHVNFED-DSQSVLK    55
 CAH1_BOVIN_[Q1LZA1] --------------------------------------------------YNPATAKEIVNVGHSFHVNFEDSDNRSVLK    81
 CAH1_SHEEP_[P48282] --------------------------------------------------YNPATAKEIVNVGHSFHVNFEDSDNRSVLK    81
 CAH1_MONDO_[Q8HY33] --------------------------------------------------YNPATAKEIVNVSHNFQVNFEDKDNQSVLK    81
 CAH7_HUMAN_[P43166] --------------------------------------------------YEACMSLSITNNGHSVQVDFNDSDDRTVVT    82
 CAH7_MOUSE_[Q9ERQ8] --------------------------------------------------YEACMSLSITNNGHSVQVDFNDSDDRTVVS    82
  CAH5B_RAT_[Q66HG6] --------------------------------------------------YDPATCLHIWNNGYSFLVEFEDTTDKSVIE   116
CAH5B_MOUSE_[Q9QZA0] --------------------------------------------------YDPATCLHIWNNGYSFLVEFEDSTDKSVVE   116
CAH5B_HUMAN_[Q9Y2D0] --------------------------------------------------YDPATCLHVWNNGYSFLVEFEDSTDKSVIK   116
  CAH5A_RAT_[P43165] --------------------------------------------------YDAASCRYLWNTGYFFQVEFDDSCEESGIS   115
CAH5A_MOUSE_[P23589] --------------------------------------------------YDAASCRYLWNTGYFFQVEFDDSCEDSGIS   110
CAH5A_HUMAN_[P35218] --------------------------------------------------YEAASCLYIWNTGYLFQVEFDDATEASGIS   116
   CAH8_RAT_[Q5PPN4] --------------------------------------------------YVVCRDCEVTNDGHTIQVILKS---KSVLS   100
 CAH8_HUMAN_[P35219] --------------------------------------------------YVVCRDCEVTNDGHTIQVILKS---KSVLS   100
 CAH8_MOUSE_[P28651] --------------------------------------------------YVVCRDCEVTNDGHTIQVILKS---KSVLS   101
CAH10_PONAB_[Q5R4U0] --------------------------------------------------RKVSGTMYNTGRHVSLRLDK---EHLVNIS   118
CAH10_MOUSE_[P61215] --------------------------------------------------RKVSGTMYNTGRHVSLRLDK---EHLVNIS   118
CAH10_MACFA_[Q9N085] --------------------------------------------------RKVSGTMYNTGRHVSLRLDK---EHLVNIS   118
CAH10_HUMAN_[Q9NS85] --------------------------------------------------RKVSGTMYNTGRHVSLRLDK---EHLVNIS   118
CAH10_BOVIN_[A0JN41] --------------------------------------------------RKVSGTMYNTGRHVSLRLDK---EHLVNIS   118
CAH11_HUMAN_[O75493] --------------------------------------------------EKLRGTLYNTGRHVSFLPAP---RPVVNVS   120
CAH11_PONAB_[Q5R665] --------------------------------------------------EKLRGTLYNTGRHVSFLPAP---RPVVNVS   120
CAH11_BOVIN_[Q866X7] --------------------------------------------------EKLRGTLYNTGRHVSFLPAP---RPVVNVS   120
CAH11_SHEEP_[Q95203] --------------------------------------------------EKLRGTLYNTGRHVSFLPAP---RPVVNVS   120
CAH11_MOUSE_[O70354] --------------------------------------------------EKLRGTLYNTGRHVSFLPAS---RPVVNVS   120
  CAH11_PIG_[Q866X6] --------------------------------------------------EKLRGTLYNTGRHVSFLPAP---RPVVNVS   120
 CAH1_CAEEL_[Q20781] LKLMRYIFTCAHLFACNKKLGTWNRIFGANIAKFRAWVVYIIIFHAQVPQLQVVSEFVNTGQMVRVRIGYSSKKPSVNIT   174
 CAH2_CAEEL_[Q18932] ---------------------------------------------------IVEAVFENTGQLPVVTVKDLPNRPTINIT    89
 CAHH_VACCW_[P04195] --------------------------------------------------YNESKPTTIQNTGKLVRINFKG----GYIS    53
 CAHH_VACCT_[Q9JFA1] --------------------------------------------------YNESKPTTIQNTGKLVRINFKG----GYIS    53
 CAHH_VACCA_[O57211] --------------------------------------------------YNESKPTTIQNTGKLVRINFKG----GYIS    53
 CAHH_VACCC_[P20508] --------------------------------------------------YNESKPTTIQNTGKLVRINFKG----GYIS    53
 CAH1_CHLRE_[P20507] ------------------------------------------------------TSVQVINNGHTIQVQWTYNYAGHATI   128
 CAH2_CHLRE_[P24258] ------------------------------------------------------SSVQVINNGHTIQVQWTYDYAGHATI   128
  CAH_ERWCA_[O52538] ------------------------------------------------------GTQQIINNGHTIQVNVSP--GNTLLL    98
  CAH_ERWCT_[Q6DAJ6] ------------------------------------------------------GTQQIINNGHTVQVNVSS--GNTLLL    98
  CAH_KLEPN_[O52535] ------------------------------------------------------GPITLINNGHTIQAALKTTTADTITI   100
  CAH_NEIGO_[Q50940] ------------------------------------------------------SMVDVENNGHTIQVNYPEG-GNTLTV   107
  CAH_NOSS1_[P94170] ------------------------------------------------------TALHLINNGKTVQVNYQP--GSYLKY   116
CAH15_MOUSE_[Q99N23] ---------------------------------------------------APQDPWVLENDGHTVLLRVNSCQQNCPAI   106
 CAH3_CHLRE_[A8J4Z8] -----------------------------------------------------FEKCDVLNTGHGTMQVVNFPAGNLAFI   150
 NEC3_NICLS_[Q84UV8] ------------------------------------------------------SNATLLNRGHDIMLRLDDGGYLKINE   113
  CAH_DUNSA_[P54212] --------------------------------------------------SYQLTSEVAINLEQDMQFSFNAPDEDLPQL   146
               ruler .......250.......260.......270.......280.......290.......300.......310.......320



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                               *:: .       * :.                 
 CAH3_CAEEL_[Q27504] IYGGGLD-------------------QVYRLVQYHFHWG--ENDNEGSEHTLGGLRYPAELHLVHQ----------GVED   124
 CAH5_CAEEL_[Q10462] IQGGGLK-------------------HRYKLAQFHLHWG--QNDAVGSEHAMGSLHYPAELHLVHVRE--GLTLKEALSR   158
 CAH4_BOVIN_[Q95323] IAGGGLS-------------------TRYQATQLHLHWS--RAMDRGSEHSFDGERFAMEMHIVHEKEKGLSGNASQNQF   158
 CAH4_HUMAN_[P22748] ISGGGLP-------------------APYQAKQLHLHWS--DLPYKGSEHSLDGEHFAMEMHIVHEKEKGTSRNVKEAQD   158
 CAH4_RABIT_[P48283] ISGGGLP-------------------ARYRATQLHLHWS--QELDRGSEHSLDGERSAMEMHIVHQKETGTSG--NEVQD   154
 CAH4_MOUSE_[Q64444] IIGGDLP-------------------ARYEAVQLHLHWS--NGNDNGSEHSIDGRHFAMEMHIVHKK--LTS----SKED   151
   CAH4_RAT_[P48284] IFGGDLP-------------------TQYKAIQLHLHWS--EESNKGSEHSIDGKHFAMEMHVVHKK--MTTGDKVQDSD   155
 CAH6_HUMAN_[P23280] MTVA-DG-------------------TVYIAQQMHFHWGGASSEISGSEHTVDGIRHVIEIHIVHYNS-KYKSYDIAQDA   155
 CAH6_CANFA_[Q865C0] MMAS-DG-------------------TEYIAQQMHFHWGGASSEISGSEHTIDGIRFVAEIHIVHYNS-KYKSYDIAQHE   155
 CAH6_SHEEP_[P08060] MTTS-DG-------------------TQYLAKQMHFHWGGASSEISGSEHTVDGMRYVIEIHVVHYNS-KYNSYEEAQKE   138
 CAH6_BOVIN_[P18915] MTTS-DG-------------------SQYLAKQMHFHWGGDSSEISGSEHTVDGMRYIIEIHVVHYHS-KYGSYEEAQNE   150
 CAH6_MOUSE_[P18761] LETS-DG-------------------TEFISKAFHFHWGGRDWELSGSEHTIDGIRSIMEAHFVHFNK-EYGTYENAKDQ   154
 CAH9_MOUSE_[Q8VHB5] MALG-PG-------------------QEYRALQLHLHWG--TSDHPGSEHTVNGHRFPAEIHVVHLST-AFSELHEALGR   247
 CAH9_HUMAN_[Q16790] MALG-PG-------------------REYRALQLHLHWG--AAGRPGSEHTVEGHRFPAEIHVVHLST-AFARVDEALGR   268
CAH12_HUMAN_[O43570] IQGL-QS-------------------RYS-ATQLHLHWGNPNDPH-GSEHTVSGQHFAAELHIVHYNSDLYPDASTASNK   163
CAH12_MOUSE_[Q8CI85] IQGL-QP-------------------HHYRAEQLHLHWGNRNDPH-GSEHTVSGKHFAAELHIVHYNSDLYPDFSTASDK   164
CAH12_RABIT_[Q9MZ30] LQGL-PS-------------------RYT-ATQLHLHWGNRNDPY-GSEHTVGGKQFAAELHIVHYNSDSYPDISTASNK   163
CAH14_MOUSE_[Q9WVT6] LGGL-PR-------------------KYT-AAQLHLHWGQRGSLE-GSEHQINSEATAAELHVVHYDSQSYSSLSEAAQK   153
CAH14_HUMAN_[Q9ULX7] LGGL-PR-------------------KYV-AAQLHLHWGQKGSPG-GSEHQINSEATFAELHIVHYDSDSYDSLSEAAER   153
 CAHZ_DANRE_[Q92051] GGPITG---------------------IYRLRQFHFHWGSSDDK--GSEHTIAGTKFPCELHLVHWN-TKYPNFGEAASK   136
 CAH1_CHIHA_[P83299] EGPISG---------------------VYRLKQFHFHWGASNDK--GSEHTVAGTKYPAELHLVHWN-TKYPSFGEAASK   135
 CAH2_TRIHK_[Q8UWA5] EGPISG---------------------KYRLKQFHFHWGASDGK--GSEHTVDGKCYPAELHLVHWN-TKYASFGEAANK   136
 CAH2_BOVIN_[P00921] DGPLTG---------------------TYRLVQFHFHWGSSDDQ--GSEHTVDRKKYAAELHLVHWN-TKYGDFGTAAQQ   136
 CAH2_SHEEP_[P00922] DGPLTG---------------------TYRLVQFHFHWGSSDDQ--GSEHTVDRKKYAAELHLVHWN-TKYGDFGTAAQQ   136
 CAH2_MOUSE_[P00920] GGPLSD---------------------SYRLIQFHFHWGSSDGQ--GSEHTVNKKKYAAELHLVHWN-TKYGDFGKAVQQ   136
   CAH2_RAT_[P27139] EGPLSG---------------------SYRLIQFHFHWGSSDGQ--GSEHTVNKKKYAAELHLVHWN-TKYGDFGKAVQH   136
 CAH2_RABIT_[P00919] EGPLEG---------------------TYRLIQFHFHWGSSDGQ--GSEHTVNKKKYAAELHLVHWN-TKYGDFGKAVKH   136
 CAH2_HUMAN_[P00918] GGPLDG---------------------TYRLIQFHFHWGSLDGQ--GSEHTVDKKKYAAELHLVHWN-TKYGDFGKAVQQ   136
 CAH2_CHICK_[P07630] GGALDG---------------------VYRLVQFHIHWGSCEGQ--GSEHTVDGVKYDAELHIVHWN-VKYGKFAEALKH   136
 CAH3_MOUSE_[P16015] GGPLSG---------------------PYRLRQFHLHWGSSDDH--GSEHTVDGVKYAAELHLVHWN-PKYNTFGEALKQ   136
   CAH3_RAT_[P14141] GGPLSG---------------------PYRLRQFHLHWGSSDDH--GSEHTVDGVKYAAELHLVHWN-PKYNTFGEALKQ   136
 CAH3_HUMAN_[P07451] GGPLPG---------------------PYRLRQFHLHWGSSDDH--GSEHTVDGVKYAAELHLVHWN-PKYNTFKEALKQ   136
   CAH3_PIG_[Q5S1S4] GGPLTA---------------------AYRLRQFHLHWGSSDDH--GSEHTVDGVKYAAELHLVHWN-SKYNSFATALKH   136
 CAH3_BOVIN_[Q3SZX4] GGPLAA---------------------PYRLRQFHLHWGSSDDH--GSEHSVDGVKYAAELHLVHWN-SKYNSYATALKH   136
 CAH3_HORSE_[P07450] GGPLTA---------------------PYRLRQFHLHWGSSDDH--GSEHTVDGVKYAAELHLVHWN-PKYNTYGGALKQ   136
CAH13_MOUSE_[Q9D6N1] GGPLTG---------------------NYRLRQFHLHWGSADDH--GSEHVVDGVRYAAELHVVHWNSDKYPSFVEAAHE   138
CAH13_HUMAN_[Q8N1Q1] GGPLTG---------------------SYRLRQVHLHWGSADDH--GSEHIVDGVSYAAELHVVHWNSDKYPSFVEAAHE   138
   CAH1_RAT_[B0BNN3] GGPLAD---------------------SYRLTQFHFHWGNSNDH--GSEHTVDGAKYSGELHLVHWNSAKYSSAAEAISK   138
 CAH1_MOUSE_[P13634] GGPLAD---------------------SYRLTQFHFHWGNSNDH--GSEHTVDGTRYSGELHLVHWNSAKYSSASEAISK   138
 CAH1_PANTR_[Q7M317] GGPFSD---------------------SYRLFQFHFHWGSTNEH--GSEHTVDGVKYSAELHIAHWNSAKYSNLAEAASK   138
 CAH1_HUMAN_[P00915] GGPFSD---------------------SYRLFQFHFHWGSTNEH--GSEHTVDGVKYSAELHVAHWNSAKYSSLAEAASK   138
 CAH1_GORGO_[Q7M316] GGPLSD---------------------SYRLFQFHFHWGSTNEH--GSEHTVDGVKYSAELHLTHWNSAKYSSLAEAASK   138
 CAH1_MACNE_[P35217] GGPFSD---------------------SYRLFQFHFHWGSSNEY--GSEHTVDGVKYSSELHIVHWNSAKYSSLAEAVSK   138
 CAH1_MACMU_[P00916] GGPFSD---------------------SYRLFQFHFHWGSSNEY--GSEHTVDGVKYSSELHIVHWNSAKYSSLAEAVSK   138
 CAH1_HORSE_[P00917] DGPLPG---------------------SYRLVQFHFHWGSTDDY--GSEHTVDGVKYSAELHLVHWNSSKYSSFDEASSQ   138
 CAH1_RABIT_[P07452] GGPLSD---------------------NYRLSQFHFHWGKTDDY--GSEHTVDGAKFSAELHLVHWNSGKYPNIADSVSK   112
 CAH1_BOVIN_[Q1LZA1] GGPLSE---------------------SYRLRQFHFHWGITDDC--GSEHLVDGAKFSAELHLVHWNSAKYPSFADAASQ   138
 CAH1_SHEEP_[P48282] GGPLPE---------------------SYRLRQFHFHWGSTDDC--GSEHLVDGATFSAELHLVHWNSAKYPSFADAASQ   138
 CAH1_MONDO_[Q8HY33] GGPFTG---------------------SFRLRQFHFHWGTADDH--GSEHTVDGVKYSSELHIVHWNSEKYSSFSEAAEK   138
 CAH7_HUMAN_[P43166] GGPLEG---------------------PYRLKQFHFHWGKKHDV--GSEHTVDGKSFPSELHLVHWNAKKYSTFGEAASA   139
 CAH7_MOUSE_[Q9ERQ8] GGPLEG---------------------PYRLKQLHFHWGKKRDM--GSEHTVDGKSFPSELHLVHWNAKKYSTFGEAAAA   139
  CAH5B_RAT_[Q66HG6] GGPLEH---------------------NYRLKQFHFHWGAIDAW--GSEHTVDSKCYPAELHLVHWNAVKFESFEDAALE   173
CAH5B_MOUSE_[Q9QZA0] GGPLEH---------------------NYRLKQFHFHWGAIDAW--GSEHTVDSKCYPAELHLVHWNAVKFESFEDAALE   173
CAH5B_HUMAN_[Q9Y2D0] GGPLEH---------------------NYRLKQFHFHWGAIDAW--GSEHTVDSKCFPAELHLVHWNAVRFENFEDAALE   173
  CAH5A_RAT_[P43165] GGPLGN---------------------HYRLKQFHFHWGATDEW--GSEHMVDGHAYPAELHLVHWNSMKYENYKKATTG   172
CAH5A_MOUSE_[P23589] GGPLGN---------------------HYRLKQFHFHWGATDEW--GSEHAVDGHTYPAELHLVHWNSTKYENYKKASVG   167
CAH5A_HUMAN_[P35218] GGPLEN---------------------HYRLKQFHFHWGAVNEG--GSEHTVDGHAYPAELHLVHWNSVKYQNYKEAVVG   173
   CAH8_RAT_[Q5PPN4] GGPLPQG-------------------QEFELYEVRFHWGRENQR--GSEHTVNFKAFPMELHLIHWNSTLFGSIDEAVGK   159
 CAH8_HUMAN_[P35219] GGPLPQG-------------------HEFELYEVRFHWGRENQR--GSEHTVNFKAFPMELHLIHWNSTLFGSIDEAVGK   159
 CAH8_MOUSE_[P28651] GGPLPQG-------------------QEFELYEVRFHWGRENQR--GSEHTVNFKAFPMELHLIHWNSTLFGSIDEAVGK   160
CAH10_PONAB_[Q5R4U0] GGPMT---------------------YSHRLEEIRLHFGSEDSQ--GSEHLLNGQAFSGEVQLIHYNHELYTNVTEAAKS   175
CAH10_MOUSE_[P61215] GGPMT---------------------YSHRLEEIRLHFGSEDSQ--GSEHLLNGQAFSGEVQLIHYNHELYTNVTEAAKS   175
CAH10_MACFA_[Q9N085] GGPMT---------------------YSHRLEEIRLHFGSEDSQ--GSEHLLNGQAFSGEVQLIHYNHELYTNVTEAAKS   175
CAH10_HUMAN_[Q9NS85] GGPMT---------------------YSHRLEEIRLHFGSEDSQ--GSEHLLNGQAFSGEVQLIHYNHELYTNVTEAAKS   175
CAH10_BOVIN_[A0JN41] GGPMT---------------------YSHRLEEIRLHFGSEDSQ--GSEHLLNGQAFSGEVQLIHYNHELYTNVTEAAKS   175
CAH11_HUMAN_[O75493] GGPLL---------------------YSHRLSELRLLFGARDGA--GSEHQINHQGFSAEVQLIHFNQELYGNFSAASRG   177
CAH11_PONAB_[Q5R665] GGPLL---------------------YSHRLSELRLLFGARDGA--GSEHQINHQGFSAEVQLIHFNQELYGNFSAASRG   177
CAH11_BOVIN_[Q866X7] GGPLL---------------------YSHRLSELRLLFGARDGA--GSEHQINHQGFSAEVQLIHFNQELYGNLSAATRG   177
CAH11_SHEEP_[Q95203] GGPLL---------------------YSHRLSELRLLFGARDGA--GSEHQINHQGFSAEVQLIHFNQELYGNLSAATRG   177
CAH11_MOUSE_[O70354] GGPLL---------------------YSHRLSELRLLFGARDGA--GSEHQINHEGFSAEVQLIHFNQELYGNLSAASRG   177
  CAH11_PIG_[Q866X6] GGPLL---------------------YSHRLSELLLLFGAHDGA--GSEHQINHQGFSAEVQLIHFNQELYGNLSAASRG   177
 CAH1_CAEEL_[Q20781] SGPLYG--------------------YRYRVQRIDFHMGRKNEN--GSEHTINGRRFPMEVQLVAYNTDLYPNFTSASKS   232
 CAH2_CAEEL_[Q18932] GGPTMP--------------------YRYKLHQISVHFGRADEGEKGSEHTVDRVRFPAEIQLLAYNSALYPNFSVAMTS   149
 CAHH_VACCW_[P04195] GGFLPN---------------------EYVLSSLHIYWGKEDDY--GSNHLIDVYKYSGEINLVHWNKKKYSSYEEAKKH   110
 CAHH_VACCT_[Q9JFA1] GGFLPN---------------------EYVLSSLHIYWGKEDDY--GSNHLIDVYKYSGEINLVHWNKKKYSSYEEAKKH   110
 CAHH_VACCA_[O57211] GGFLPN---------------------EYVLSSLRIYWGKEDDY--GSNHLIDVYKYSGEINLVHWNKKKYSSYEEAKKH   110
 CAHH_VACCC_[P20508] GGFLPN---------------------EYVLSSLHIYWGKEDDY--GSNHLIDVYKYSGEINLVHWNKKKYSSYEEAKKH   110
 CAH1_CHLRE_[P20507] AIPAMHNQTNRIVDVLEMRPNDAADRVTAVPTQFHFHST--------SEHLLAGKIYPLELHIVHQVTEKLEACKGGCFS   200
 CAH2_CHLRE_[P24258] AIPAMRNQSNRIVDVLEMRPNDASDRVTAVPTQFHFHST--------SEHLLAGKIFPLELHIVHKVTDKLEACKGGCFS   200
  CAH_ERWCA_[O52538] DN------------------------ETFTLQQFHFHAP--------SENEIDGKQFPLEGHFVYKN-------ADGALT   139
  CAH_ERWCT_[Q6DAJ6] DN------------------------ETFALQQFHFHAP--------SENEIDGKQFPLEGHFVYKN-------ADGALT   139
  CAH_KLEPN_[O52535] DG------------------------TPFILQQFHFHAP--------SENTVHGKHYAMEMHLVHKN-------AKGAVA   141
  CAH_NEIGO_[Q50940] NG------------------------RTYTLKQFHFHVP--------SENQIKGRTFPMEAHFVHLD-------ENKQPL   148
  CAH_NOSS1_[P94170] AH------------------------QKFELLQFHFHHF--------SEHRVDGKLYDMELHLVHRS-------KSGDLA   157
CAH15_MOUSE_[Q99N23] RGAGLPS-------------------PEYRLLQLHFHWGSPGHQ--GSEHSLDEKHGSMEMHMVHMN-TKYQSMEDARSQ   164
 CAH3_CHLRE_[A8J4Z8] GN------------------------MELELLQFHFHAP--------SEHAMDGRRYAMEAHLVHKN-----------KS   187
 NEC3_NICLS_[Q84UV8] T--------------------------QYQLKQLHWHTP--------SEHTINGERFNLEAHLVHES------------N   147
  CAH_DUNSA_[P54212] TIGGVVH--------------------TFKPVQIHFHHFA-------SEHAIDGQLYPLEAHMVMAS---------QNDG   190
               ruler .......330.......340.......350.......360.......370.......380.......390.......400



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                                                  : *  :        
 CAH3_CAEEL_[Q27504] PGKLAVVGVFLQLGKE--G----KALSNEERVLGKLCNPETVTRVENVR-LSEKLP--ANKRSFWRYEGSLTTPPCSEIV   195
 CAH5_CAEEL_[Q10462] PDGLAVVGVFLAKTNDPVA----NKFSPISERLHDLRHSGNKTELKNFR-TKYVLP--LDTEAFYRYEGSLTTPDCSEAV   231
 CAH4_BOVIN_[Q95323] AEDEIAVLAFMVEDGSKNV----N-FQPLVEALSDIPRPNMNTTMKEGVSLFDLLPEEESLRHYFRYLGSLTTPTCDEKV   233
 CAH4_HUMAN_[P22748] PEDEIAVLAFLVEAGTQVN----EGFQPLVEALSNIPKPEMSTTMAESS-LLDLLPKEEKLRHYFRYLGSLTTPTCDEKV   233
 CAH4_RABIT_[P48283] SDDSIAVLAFLVEAGPTMN----EGFQPLVTALSAISIPGTNTTMAPSS-LWDLLPAEEELRHYFRYMGSLTTPACSETV   229
 CAH4_MOUSE_[Q64444] SKDKFAVLAFMIEVGDKVN----KGFQPLVEALPSISKPHSTSTVRESS-LQDMLPPSTKMYTYFRYNGSLTTPNCDETV   226
   CAH4_RAT_[P48284] SKDKIAVLAFMVEVGNEVN----EGFQPLVEALSRLSKPFTNSTVSESC-LQDMLPEKKKLSAYFRYQGSLTTPGCDETV   230
 CAH6_HUMAN_[P23280] PDGLAVLAAFVEVKNYPEN----TYYSNFISHLANIKYPGQRTTLTGLD-VQDMLP--RNLQHYYTYHGSLTTPPCTENV   228
 CAH6_CANFA_[Q865C0] PDGLAVLAALVKVEDYGEN----TYYSNFISHLNNIRYPGQSTVLSGLD-IEDMLP--ENTHHYYTYRGSLTTPPCTENV   228
 CAH6_SHEEP_[P08060] PDGLAVLAALVEVKDYTEN----AYYSKFISHLEDIRYAGQSTVLRGLD-IEDMLP--GDLRYYYSYLGSLTTPPCTENV   211
 CAH6_BOVIN_[P18915] PDGLAVLAALVEVKDYAEN----TYYSNFISHLEDIRYAGQSTVLRDLD-IQDMLP--GDLRYYYSYLGSLTTPSCTENV   223
 CAH6_MOUSE_[P18761] KNGLAVLAVLFKIDEYAEN----TYYSDIISALKDIEKPGETTTLKDTT-IRDLLP--KDVHHYYTYPGSLTTPPCTENV   227
 CAH9_MOUSE_[Q8VHB5] PGGLAVLAAFLQESPE-EN----SAYEQLLSHLEEISEEGSKIEIPGLD-VSALLP--SDLSRYYRYEGSLTTPPCSQGV   319
 CAH9_HUMAN_[Q16790] PGGLAVLAAFLEEGPE-EN----SAYEQLLSRLEEIAEEGSETQVPGLD-ISALLP--SDFSRYFQYEGSLTTPPCAQGV   340
CAH12_HUMAN_[O43570] SEGLAVLAVLIE-MGSFN-----PSYDKIFSHLQHVKYKGQEAFVPGFN-IEELLP--ERTAEYYRYRGSLTTPPCNPTV   234
CAH12_MOUSE_[Q8CI85] SEGLAVLAVLIE-IGSAN-----PSYDKIFSHLQHVKYKGQQVLIPGFN-IEELLP--ESPGEYYRYEGSLTTPPCYPTV   235
CAH12_RABIT_[Q9MZ30] SEGLAVLAVLIE-KGYFN-----PYYDRIFSFLRYVKYKGQNVRIPTFN-IEELLP--EKPAEYYRYRGSLTTPPCYPSV   234
CAH14_MOUSE_[Q9WVT6] PQGLAVLGILIE-VGETEN----PAYDHILSRLHEIRYKDQKTSVPPFS-VRELFP--QQLEQFFRYNGSLTTPPCYQSV   225
CAH14_HUMAN_[Q9ULX7] PQGLAVLGILIE-VGETKN----IAYEHILSHLHEVRHKDQKTSVPPFN-LRELLP--KQLGQYFRYNGSLTTPPCYQSV   225
 CAHZ_DANRE_[Q92051] PDGLAVVGVFLKIGAANP------RLQKVLDALDDIKSKGRQTTFANFD--PKTLLPA--SLDYWTYEGSLTTPPLLESV   206
 CAH1_CHIHA_[P83299] PDGLAVVGVFLKIGDANA------SLQKVLDAFNDIRAKGKQTSFADFD--PSTLLPG--CLDYWTYDGSLTTPPLLESV   205
 CAH2_TRIHK_[Q8UWA5] PDGLAVVGVFLQIGEDNP------KLQKILDAMDAIKSKGKQTSFTNFD--PTCLLPK--SLEYWTYPGSLTTPPLYESV   206
 CAH2_BOVIN_[P00921] PDGLAVVGVFLKVGDANP------ALQKVLDALDSIKTKGKSTDFPNFD--PGSLLPN--VLDYWTYPGSLTTPPLLESV   206
 CAH2_SHEEP_[P00922] PDGLAVVGVFLKVGDANP------ALQKVLDVLDSIKTKGKSADFPNFD--PSSLLKR--ALNYWTYPGSLTNPPLLESV   206
 CAH2_MOUSE_[P00920] PDGLAVLGIFLKIGPASQ------GLQKVLEALHSIKTKGKRAAFANFD--PCSLLPG--NLDYWTYPGSLTTPPLLECV   206
   CAH2_RAT_[P27139] PDGLAVLGIFLKIGPASQ------GLQKITEALHSIKTKGKRAAFANFD--PCSLLPG--NLDYWTYPGSLTTPPLLECV   206
 CAH2_RABIT_[P00919] PDGLAVLGIFLKIGSATP------GLQKVVDTLSSIKTKGKSVDFTDFD--PRGLLPE--SLDYWTYPGSLTTPPLLECV   206
 CAH2_HUMAN_[P00918] PDGLAVLGIFLKVGSAKP------GLQKVVDVLDSIKTKGKSADFTNFD--PRGLLPE--SLDYWTYPGSLTTPPLLECV   206
 CAH2_CHICK_[P07630] PDGLAVVGIFMKVGNAKP------EIQKVVDALNSIQTKGKQASFTNFD--PTGLLPP--CRDYWTYPGSLTTPPLHECV   206
 CAH3_MOUSE_[P16015] PDGIAVVGIFLKIGREKG------EFQILLDALDKIKTKGKEAPFTHFD--PSCLFPA--CRDYWTYHGSFTTPPCEECI   206
   CAH3_RAT_[P14141] PDGIAVVGIFLKIGREKG------EFQILLDALDKIKTKGKEAPFNHFD--PSCLFPA--CRDYWTYHGSFTTPPCEECI   206
 CAH3_HUMAN_[P07451] RDGIAVIGIFLKIGHENG------EFQIFLDALDKIKTKGKEAPFTKFD--PSCLFPA--CRDYWTYQGSFTTPPCEECI   206
   CAH3_PIG_[Q5S1S4] PDGVAVVGIFLKIGREKG------EFQLVLDALDKIKTKGKEAPFTNFN--PSCLFPA--CRDYWTYHGSFTTPPCEECI   206
 CAH3_BOVIN_[Q3SZX4] ADGIAVVGVFLKIGREKG------EFQLLLDALDKIKTKGKEAPFNNFN--PSCLFPA--CRDYWTYHGSFTTPPCEECI   206
 CAH3_HORSE_[P07450] PDGIAVVGVFLKIGREKG------EFQLFLDALDKIKTKGKEAPFTNFD--PSCLFPT--CRDYWTYRGSFTTPPCEECI   206
CAH13_MOUSE_[Q9D6N1] SDGLAVLGVFLQIGEHNP------QLQKITDILDSIKEKGKQTRFTNFD--PLCLLPS--SWDYWTYPGSLTVPPLLESV   208
CAH13_HUMAN_[Q8N1Q1] PDGLAVLGVFLQIGEPNS------QLQKITDTLDSIKEKGKQTRFTNFD--LLSLLPP--SWDYWTYPGSLTVPPLLESV   208
   CAH1_RAT_[B0BNN3] ADGLAIIGVLMKVGPANP------NLQKVLDALSSVKTKGKRAPFTNFD--PSSLLPS--SLDYWTYFGSLTHPPLHESV   208
 CAH1_MOUSE_[P13634] ADGLAILGVLMKVGPANP------SLQKVLDALNSVKTKGKRAPFTNFD--PSSLLPS--SLDYWTYFGSLTHPPLHESV   208
 CAH1_PANTR_[Q7M317] ADGLAVIGVLMKVGEANP------KLQKVLDALQAIKTKGKRAPFTNFD--PSTLLPS--SLDFWTYPGSLTHPPLYESV   208
 CAH1_HUMAN_[P00915] ADGLAVIGVLMKVGEANP------KLQKVLDALQAIKTKGKRAPFTNFD--PSTLLPS--SLDFWTYPGSLTHPPLYESV   208
 CAH1_GORGO_[Q7M316] ADGLAVIGVLMKVGEANP------KLQKILDALQAIKTKGKRAPFTNFD--PSTLLPS--SLDFWTYPGSLTHPPLYESV   208
 CAH1_MACNE_[P35217] ADGLAVIGVLMKVGEANP------KLQKVLDALHAIKTKGKRAPFTNFD--PSTLLPS--SLDFWTYSGSLTHPPLYESV   208
 CAH1_MACMU_[P00916] ADGLAVIGVLMKVGEANP------KLQKVLDALHAIKTKGKRAPFTNFD--PSTLLPS--SLDFWTYSGSLTHPPLYESV   208
 CAH1_HORSE_[P00917] ADGLAILGVLMKVGEANP------KLQKVLDALNEVKTKGKKAPFKNFD--PSSLLPS--SPDYWTYSGSLTHPPLYESV   208
 CAH1_RABIT_[P07452] ADGLAIVAVFLKVGQANP------KLQKVLDALSAVKTKGKKASFTNFD--PSTLLPP--SLDYWTYSGSLTHPPLHESV   182
 CAH1_BOVIN_[Q1LZA1] ADGLALIGVLVKVGQANP------NLQKVLDALKAVKNKNKKAPFTNFD--PSVLLPP--SLDYWAYSGSLTHPPLHESV   208
 CAH1_SHEEP_[P48282] ADGLVVVGVLMKVGQANP------NLQKVLDALKTVKTKNKKAPFTNFD--PSVLLPS--CPDYWAYFGSLTHPPLHESV   208
 CAH1_MONDO_[Q8HY33] PDGLAIIAVFIKAGQANP------GLQKVIDALSSIKTKGKKAPFANFD--PSLLIPQ--SSDYWSYHGSLTHPPLHESV   208
 CAH7_HUMAN_[P43166] PDGLAVVGVFLETGDEHP------SMNRLTDALYMVRFKGTKAQFSCFN--PKCLLPA--SRHYWTYPGSLTTPPLSESV   209
 CAH7_MOUSE_[Q9ERQ8] PDGLAVVGVFLETGDEHP------SMNRLTDALYMVRFKDTKAQFSCFN--PKCLLPT--SRHYWTYPGSLTTPPLSESV   209
  CAH5B_RAT_[Q66HG6] ENGLAVIGVFLKLGKHHK------ELQKLVDTLPSIKHKDTLVKFGSFD--PSCLMPT--CPDYWTYSGSLTTPPLSESV   243
CAH5B_MOUSE_[Q9QZA0] ENGLAVIGVFLKLGKHHK------ELQKLVDTLPSIKHKDTLVEFGSFD--PSCLMPT--CPDYWTYSGSLTTPPLSESV   243
CAH5B_HUMAN_[Q9Y2D0] ENGLAVIGVFLKLGKHHK------ELQKLVDTLPSIKHKDALVEFGSFD--PSCLMPT--CPDYWTYSGSLTTPPLSESV   243
  CAH5A_RAT_[P43165] ENGLAVIGVFLKLGAHHE------ALQRLVDILPEVRHKDTQVTMGPFD--PSCLLPA--CRDYWTYPGSLTTPPLAESV   242
CAH5A_MOUSE_[P23589] ENGLAVIGVFLKLGAHHQ------ALQKLVDVLPEVRHKDTQVAMGPFD--PSCLLPA--CRDYWTYPGSLTTPPLAESV   237
CAH5A_HUMAN_[P35218] ENGLAVIGVFLKLGAHHQ------TLQRLVDILPEIKHKDARAAMRPFD--PSTLLPT--CWDYWTYAGSLTTPPLTESV   243
   CAH8_RAT_[Q5PPN4] PHGIVIIALFVQIGKEHV------GLKAVTEILQDIQYKGKSKTIPCFN--PNTLLPDPLLRDYWVYEGSLTIPPCSEGV   231
 CAH8_HUMAN_[P35219] PHGIAIIALFVQIGKEHV------GLKAVTEILQDIQYKGKSKTIPCFN--PNTLLPDPLLRDYWVYEGSLTIPPCSEGV   231
 CAH8_MOUSE_[P28651] PHGIAIIALFVQIGKEHV------GLKAVTEILQDIQYKGKSKTIPCFN--PNTLLPDPLLRDYWVYEGSLTIPPCSEGV   232
CAH10_PONAB_[Q5R4U0] PNGLVVVSIFIKVSDSS---NPFLNRMLNRDTITRITYKNDAYLLQGLN--IEELYPET--SSFITYDGSMTIPPCYETA   248
CAH10_MOUSE_[P61215] PNGLVVVSIFIKVSDSS---NPFLNRMLNRDTITRITYKNDAYLLQGLN--IEELYPET--SSFITYDGSMTIPPCYETA   248
CAH10_MACFA_[Q9N085] PNGLVVVSIFIKVSDSS---NPFLNRMLNRDTITRITYKNDAYLLQGLN--IEELYPET--SSFITYDGSMTIPPCYETA   248
CAH10_HUMAN_[Q9NS85] PNGLVVVSIFIKVSDSS---NPFLNRMLNRDTITRITYKNDAYLLQGLN--IEELYPET--SSFITYDGSMTIPPCYETA   248
CAH10_BOVIN_[A0JN41] PNGLVVVSIFIKVSDSS---NPFLNRMLNRDTITRITYKNDAYLLQGLN--IEELYPET--SSFITYDGSMTIPPCYETA   248
CAH11_HUMAN_[O75493] PNGLAILSLFVNVASTS---NPFLSRLLNRDTITRISYKNDAYFLQDLS--LELLFPES--FGFITYQGSLSTPPCSETV   250
CAH11_PONAB_[Q5R665] PNGLAILSLFVNVASTS---NPFLSRLLNRDTITRISYKNDAYFLQDLS--LELLFPES--FGFITYQGSLSTPPCSETV   250
CAH11_BOVIN_[Q866X7] PNGLAILSLFVNVAGSS---NPFLSRLLNRDTITRISYKNDAYFLQDLS--LELLFPES--FGFITYQGSLSTPPCSETV   250
CAH11_SHEEP_[Q95203] PNGLAILSLFVNVAGSS---NPFLSRLLNRDTITRISYKNDAYFLQDLS--LELLFPES--FGFITYQGSLSTPPCSETV   250
CAH11_MOUSE_[O70354] PNGLAILSLFVNVAGSS---NPFLSRLLNRDTITRISYKNDAYFLQDLS--LELLFPES--FGFITYQGSLSTPPCSETV   250
  CAH11_PIG_[Q866X6] PNGLAILSLFVNVSQVAGNSNPFLSRLLNRDTITRISYKNDAYFLQDLS--LELLFPES--FGFITYQGSLSTPPCSETV   253
 CAH1_CAEEL_[Q20781] PHGIAILSVLVDFGPETN-----QELIKLTIATASISYKDQRVQLADFE--PWRLLPFT--RDIITYEGSLTSPGCHETV   303
 CAH2_CAEEL_[Q18932] PRGLLAVSVIVDIGKTTS-----VELRRLTVASQSINYKGQTTNLTDFQ--PSALLPKT--SHYVTYEGSLTFPGCHETV   220
 CAHH_VACCW_[P04195] DDGLIIISIFLQVLDHKN-----VYFQKIVNQLDSIRSANTSAPFDSVF--YLDNLLPS-KLDYFTYLG--TTINHSADA   180
 CAHH_VACCT_[Q9JFA1] DDGLIIISIFLQVSDHKN-----VYFQKIVNQLDSIRSANTSAPFDSVF--YLDNLLPS-KLDYFTYLG--TTINHSADA   180
 CAHH_VACCA_[O57211] DDGLIIISIFLQVSDHKN-----VYFQKIVNQLDSIRSTNTSAPFDSVF--YLDNLLPS-KLDYFTYLG--TTINHSADA   180
 CAHH_VACCC_[P20508] DDGLIIISIFLQVSDHKN-----VYFQKIVNQLDSIRSANTSAPFDSVF--YLDNLLPS-TLDYFTYLG--TTIKHSADA   180
 CAH1_CHLRE_[P20507] VTGILFQLDNGPDNELLEP---------IFANMPSREGTFSNLPAGTTIKLGELLPSDR---DYVTYEGSLTTPPCSEGL   268
 CAH2_CHLRE_[P24258] VTGILFQLDNGPDNELLEP---------IFANMPTREGTFTNLPAGTTIKLGELLPSDR---DYVTYEGSLTTPPCSEGL   268
  CAH_ERWCA_[O52538] VIALMFQEG--AANPQLAT---------AWQQIPARVDQAEDVRTP--VAIQALLPTSL---NYYRFSGSLTTPPCSEGI   203
  CAH_ERWCT_[Q6DAJ6] VIALMFQEG--AANPQLAT---------AWQQIPAHVDQAEDVRTP--IAIQALLPTSL---NYYRFSGSLTTPPCSEGI   203
  CAH_KLEPN_[O52535] VVAVMFEQG--AENTELNK---------LWATMPEQAEQTAKIVTQ--MDLNALLPIDK---TYWRFSGSLTTPPCSEGV   205
  CAH_NEIGO_[Q50940] VLAVLYEAG--KTNGRLSS---------IWNVMPMTAG-KVKLNQP--FDASTLLPKRL---KYYRFAGSLTTPPCTEGV   211
  CAH_NOSS1_[P94170] VMGIFLQAG--AFNPTLQI---------IWDATPQNQGTDKRIEDIN-IDASQFLPAQH---RFFTYSGSLTTPPCSENV   222
CAH15_MOUSE_[Q99N23] PDGFAILAVLLVEEDRDNT-----NFSAIVSGLKNLSSPGVAVNLTSTFALASLLPSALRLLRYYRYSGSLTTPGCEPAV   239
 CAH3_CHLRE_[A8J4Z8] TGHLAVLGIMLPGGADQNP-----ALSTALEVAPEVPLAKKPSPKGINPVMLLPKKSKAGTRPFVHYPGSLTTPPCSEGV   262
 NEC3_NICLS_[Q84UV8] NGKFVVIGIVYEIGLWPDP------FLSMIENDLKVPANKKGIERGIGIIDPNQIKLDG--KKYFRYIGSLTTPPCTEGV   219
  CAH_DUNSA_[P54212] SDQLAVIGIMYKYGEEDP-----FLKRLQETAQSNGEAGDKNVELNSFSINVARDLLPESDLTYYGYDGSLTTPGCDERV   265
               ruler .......410.......420.......430.......440.......450.......460.......470.......480



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

   :          .                                                                 
 CAH3_CAEEL_[Q27504] TWTIFTEPVTVTHDQLELFRQVQDIEKRPI--------------------------------------------------   225
 CAH5_CAEEL_[Q10462] IWTVLAEPMAISSHQLHLLRQLHNKELVKS--------------------------------------------------   261
 CAH4_BOVIN_[Q95323] VWTVFQKPIQLHRDQILAFSQKLFYDDQQK--------------------------------------------------   263
 CAH4_HUMAN_[P22748] VWTVFREPIQLHREQILAFSQKLYYDKEQT--------------------------------------------------   263
 CAH4_RABIT_[P48283] VWTVFQEPIRLHRDQILEFSSKLYYDQERK--------------------------------------------------   259
 CAH4_MOUSE_[Q64444] IWTVYKQPIKIHKNQFLEFSKNLYYDEDQK--------------------------------------------------   256
   CAH4_RAT_[P48284] IWTVFEEPIKIHKDQFLEFSKKLYYDQEQK--------------------------------------------------   260
 CAH6_HUMAN_[P23280] HWFVLADFVKLSRTQVWKLENSLLDHRNK---------------------------------------------------   257
 CAH6_CANFA_[Q865C0] HWFVLVHHVRLSSIQTWKLENSILDHQNK---------------------------------------------------   257
 CAH6_SHEEP_[P08060] HWFVVADTVKLSKTQVEKLENSLLNHQNK---------------------------------------------------   240
 CAH6_BOVIN_[P18915] HWFVVADTVKLSKTQIEKLENSLLNHQNE---------------------------------------------------   252
 CAH6_MOUSE_[P18761] QWFVLRDRVTLSKAQVVTIENSVMDHNNN---------------------------------------------------   256
 CAH9_MOUSE_[Q8VHB5] IWTVFNETVKLSAKQLHTLSVSLWGPRDS---------------------------------------------------   348
 CAH9_HUMAN_[Q16790] IWTVFNQTVMLSAKQLHTLSDTLWGPGDS---------------------------------------------------   369
CAH12_HUMAN_[O43570] LWTVFRNPVQISQEQLLALETALYCTHMDDPSP-----------------------------------------------   267
CAH12_MOUSE_[Q8CI85] LWTVFRNPVQISQEQLLALETALYFTHMDDPTP-----------------------------------------------   268
CAH12_RABIT_[Q9MZ30] LWTVFRNPVTISQEQLLALQTALYFTRADDPAP-----------------------------------------------   267
CAH14_MOUSE_[Q9WVT6] LWTVFNRRAQISMGQLEKLQETLSSTEEDPSEP-----------------------------------------------   258
CAH14_HUMAN_[Q9ULX7] LWTVFYRRSQISMEQLEKLQGTLFSTEEEPSKL-----------------------------------------------   258
 CAHZ_DANRE_[Q92051] TWIVLKEPISVSPAQMAKFRSLLFSSEGETPCC-----------------------------------------------   239
 CAH1_CHIHA_[P83299] TWIVCKEPISVSCEQMAKFRSLLFSAEGEPECC-----------------------------------------------   238
 CAH2_TRIHK_[Q8UWA5] TWIVCKQPISVSSEQMKKFRSLLFTAEEEKACC-----------------------------------------------   239
 CAH2_BOVIN_[P00921] TWIVLKEPISVSSQQMLKFRTLNFNAEGEPELL-----------------------------------------------   239
 CAH2_SHEEP_[P00922] TWVVLKEPTSVSSQQMLKFRSLNFNAEGEPELL-----------------------------------------------   239
 CAH2_MOUSE_[P00920] TWIVLREPITVSSEQMSHFRTLNFNEEGDAEEA-----------------------------------------------   239
   CAH2_RAT_[P27139] TWIVLKEPITVSSEQMSHFRKLNFNSEGEAEEL-----------------------------------------------   239
 CAH2_RABIT_[P00919] TWIVLKEPITVSSEQMLKFRNLNFNKEAEPEEP-----------------------------------------------   239
 CAH2_HUMAN_[P00918] TWIVLKEPISVSSEQVLKFRKLNFNGEGEPEEL-----------------------------------------------   239
 CAH2_CHICK_[P07630] IWHVLKEPITVSSEQMCKLRGLCFSAENEPVCR-----------------------------------------------   239
 CAH3_MOUSE_[P16015] VWLLLKEPMTVSSDQMAKLRSLFSSAENEPPVP-----------------------------------------------   239
   CAH3_RAT_[P14141] VWLLLKEPMTVSSDQMAKLRSLFASAENEPPVP-----------------------------------------------   239
 CAH3_HUMAN_[P07451] VWLLLKEPMTVSSDQMAKLRSLLSSAENEPPVP-----------------------------------------------   239
   CAH3_PIG_[Q5S1S4] VWLLLKEPITVSSDQMAKLRSLYSSAENEPPVP-----------------------------------------------   239
 CAH3_BOVIN_[Q3SZX4] VWLLLKEPITVSSDQIAKLRTLYSSAENEPPVP-----------------------------------------------   239
 CAH3_HORSE_[P07450] VWLLLKEPITVSSDQVAKLRSLFSSAENEPPVP-----------------------------------------------   239
CAH13_MOUSE_[Q9D6N1] TWIVLKQPISISSQQLARFRSLLCTAEGESAAF-----------------------------------------------   241
CAH13_HUMAN_[Q8N1Q1] TWIVLKQPINISSQQLAKFRSLLCTAEGEAAAF-----------------------------------------------   241
   CAH1_RAT_[B0BNN3] TWVICKESISLSPEQLAQLRGLLSSAEGEPAVP-----------------------------------------------   241
 CAH1_MOUSE_[P13634] TWVICKDSISLSPEQLAQLRGLLSSAEGESAVP-----------------------------------------------   241
 CAH1_PANTR_[Q7M317] TWIICKESISVSSEQLAQFRSLLSNVEGDNAVP-----------------------------------------------   241
 CAH1_HUMAN_[P00915] TWIICKESISVSSEQLAQFRSLLSNVEGDNAVP-----------------------------------------------   241
 CAH1_GORGO_[Q7M316] TWIICKESISVSSEQLAQFRSLLSNVEGDNAVP-----------------------------------------------   241
 CAH1_MACNE_[P35217] TWIICKESISVSSEQLAQFRSLLSNVEGDNPVP-----------------------------------------------   241
 CAH1_MACMU_[P00916] TWIICKESISVSSEQLAQFRSLLSNVEGSNPVP-----------------------------------------------   241
 CAH1_HORSE_[P00917] TWIVCKENISISSQQLSQFRSLLSNVEGGKAVP-----------------------------------------------   241
 CAH1_RABIT_[P07452] TWLICKDSISISSEQLAQFRSLLSNAEGEAAVP-----------------------------------------------   215
 CAH1_BOVIN_[Q1LZA1] TWIIFKETISVSSEQLAQFRSLLANAEGDREVH-----------------------------------------------   241
 CAH1_SHEEP_[P48282] TWIIFKETISVSAEQLAQFRSLLANAEGDKEVC-----------------------------------------------   241
 CAH1_MONDO_[Q8HY33] TWIIYREPISASSEQLAKFRSLLSTAEGEKASS-----------------------------------------------   241
 CAH7_HUMAN_[P43166] TWIVLREPICISERQMGKFRSLLFTSEDDERIH-----------------------------------------------   242
 CAH7_MOUSE_[Q9ERQ8] TWIVLREPIRISERQMEKFRSLLFTSEDDERIH-----------------------------------------------   242
  CAH5B_RAT_[Q66HG6] TWIIKKQPVEVDHDQLEQFRTLLFTSEGEKEKR-----------------------------------------------   276
CAH5B_MOUSE_[Q9QZA0] TWIIKKQPVEVDRDQLEQFRTLLFTSEGEKEKR-----------------------------------------------   276
CAH5B_HUMAN_[Q9Y2D0] TWIIKKQPVEVDHDQLEQFRTLLFTSEGEKEKR-----------------------------------------------   276
  CAH5A_RAT_[P43165] TWIVHKMPIEVSPSQLSTFRTLLFSGRGEDEEV-----------------------------------------------   275
CAH5A_MOUSE_[P23589] TWIVQKTPVEVSPSQLSTFRTLLFSGRGEEEDV-----------------------------------------------   270
CAH5A_HUMAN_[P35218] TWIIQKEPVEVAPSQLSAFRTLLFSALGEEEKM-----------------------------------------------   276
   CAH8_RAT_[Q5PPN4] TWILFRYPLTISQLQIEEFRRLRTHVKGAELVEGCD--------------------------------------------   267
 CAH8_HUMAN_[P35219] TWILFRYPLTISQLQIEEFRRLRTHVKGAELVEGCD--------------------------------------------   267
 CAH8_MOUSE_[P28651] TWILFRYPLTISQMQIEEFRRLRTHVKGAELVEGCD--------------------------------------------   268
CAH10_PONAB_[Q5R4U0] SWIIMNKPVYITRMQMHSLRLLSQNQPSQIFLS-----------------------------------------------   281
CAH10_MOUSE_[P61215] SWIIMNKPVYITRMQMHSLRLLSQNQPSQIFLS-----------------------------------------------   281
CAH10_MACFA_[Q9N085] SWIIMNKPVYITRMQMHSLRLLSQNQPSQIFLS-----------------------------------------------   281
CAH10_HUMAN_[Q9NS85] SWIIMNKPVYITRMQMHSLRLLSQNQPSQIFLS-----------------------------------------------   281
CAH10_BOVIN_[A0JN41] NWIIMNKPVYITRMQMHSLRLLSQNQPSQIFLS-----------------------------------------------   281
CAH11_HUMAN_[O75493] TWILIDRALNITSLQMHSLRLLSQNPPSQIFQS-----------------------------------------------   283
CAH11_PONAB_[Q5R665] TWILIDRALNITSLQMHSLRLLSQNPPSQIFRS-----------------------------------------------   283
CAH11_BOVIN_[Q866X7] TWILIDRALNITSLQMHSLRLLSQNPPSQIFQS-----------------------------------------------   283
CAH11_SHEEP_[Q95203] TWILIDRALNITSLQMHSLRLLSQNPPSQIFQS-----------------------------------------------   283
CAH11_MOUSE_[O70354] TWILIDRALNITSLQMHSLRLLSQNPPSQIFQS-----------------------------------------------   283
  CAH11_PIG_[Q866X6] TWILIDRALNITSLQMHSLRLLSQNPPSQIFQS-----------------------------------------------   286
 CAH1_CAEEL_[Q20781] TWIILNQPIFIKKEHFEEWSHLYLSMEG-AEKVP----------------------------------------------   336
 CAH2_CAEEL_[Q18932] TWVILNNPIYITNDDLQIWNEMQKTETKQPEPSY----------------------------------------------   254
 CAHH_VACCW_[P04195] VWIIFPTPINIHSDQLSKFRTLLSSSNHDGKPHY----------------------------------------------   214
 CAHH_VACCT_[Q9JFA1] VWIIFPTPINIHSDQLSKFRTLLSSSNHEGKPHY----------------------------------------------   214
 CAHH_VACCA_[O57211] VWIIFPTPINIHSDQLSKFRTLLSSSNHDGKPHY----------------------------------------------   214
 CAHH_VACCC_[P20508] VWIIFPTPINIHSDQLSKFRTLLSSSNHDGKPYY----------------------------------------------   214
 CAH1_CHLRE_[P20507] LWHVMTQPQRISFGQWNRYRLAVGLKECNSTETAADAG----HHHHHRRLLHNHAHLEEVPAATSEPKHYFRRVMLAESA   344
 CAH2_CHLRE_[P24258] LWHVMTQPQRISFGQWNRYRLAVGEKECNSTETDAAHADAGHHHHHHRRLLHNHAHLEEVPAATSEPKHYFRRVMEETEN   348
  CAH_ERWCA_[O52538] RWLVLDHPVTASAEQISQFSSVMHH-------------------------------------------------------   228
  CAH_ERWCT_[Q6DAJ6] RWLVLDHPVTASAEQINQFSSVMHH-------------------------------------------------------   228
  CAH_KLEPN_[O52535] TRIVLKHPLTLSSAQLAKFSHAMHH-------------------------------------------------------   230
  CAH_NEIGO_[Q50940] SWLVLKTYDHIDQAQAEKFTRAVGS-------------------------------------------------------   236
  CAH_NOSS1_[P94170] LWCVMATPIEASPAQIAKFSQMFP--------------------------------------------------------   246
CAH15_MOUSE_[Q99N23] LWTVFENTVPIGHAQVVQFQAVLQTGPPGLHPRP----------------------------------------------   273
 CAH3_CHLRE_[A8J4Z8] DWFVFMQPIKVPDSQILDFMRFVGDNKT----------------------------------------------------   290
 NEC3_NICLS_[Q84UV8] VWIIDRKVKTVTRRQIKLLQEAVHDG------------------------------------------------------   245
  CAH_DUNSA_[P54212] KWHVFKEARTVSVAQLKVFSEVTLAAHPEATVT-----------------------------------------------   298
               ruler .......490.......500.......510.......520.......530.......540.......550.......560



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                *                                                               
 CAH3_CAEEL_[Q27504] ------------KKNYRPTQNLNDRKIVHIVAN-----------------------------------------------   246
 CAH5_CAEEL_[Q10462] ------------DKNYRPLQPLNGRRIQYRPSKLDRAMICS--------------SFATTSVIITYVAILSAMLI-----   310
 CAH4_BOVIN_[Q95323] ---------VNMTDNVRPVQSLGQRQVFRSGAPGL--------------------LLAQPLPTLLAPVLACLTVGFLR--   312
 CAH4_HUMAN_[P22748] ---------VSMKDNVRPLQQLGQRTVIKSGAPGR--------------------PLPWALPALLGPMLACLLAGFLR--   312
 CAH4_RABIT_[P48283] ---------MNMKDNVRPLQRLGDRSVFKSQAAGQ--------------------LLPLPLPTLLVPTLACVMAGLLR--   308
 CAH4_MOUSE_[Q64444] ---------LNMKDNVRPLQPLGKRQVFKSHAPGQ--------------------LLSLPLPTLLVPTLTCLVANFLQ--   305
   CAH4_RAT_[P48284] ---------LNMKDNVRPLQPLGNRQVFRSHASGR--------------------LLSLPLPTLLVPTLTCLVASFLH--   309
 CAH6_HUMAN_[P23280] ----------TIHNDYRRTQPLNHRVVESNFPNQ---------------------EYTLGSEFQFYLHKIEEILDYLRRA   306
 CAH6_CANFA_[Q865C0] ----------TLHSDYRRIQPLNGRVVESNFVN----------------------LPSQGSEFQFYVNKLNNKLEYLRRL   305
 CAH6_SHEEP_[P08060] ----------TIQNDYRRTQPLNHRVVEANFMSRP------------------HQEYTLASKLHFYLNNIDQTLEYLRRF   292
 CAH6_BOVIN_[P18915] ----------TIQNNYRSTQPLNHRVVEANFVSHP------------------HQEYTLGSKLHFYLNNIDQNLEYLRRF   304
 CAH6_MOUSE_[P18761] ----------TIQNGYRSTQPNNHRVVEANFLN----------------------VPDMYSSYHLYPKNMQKEILQPKKQ   304
 CAH9_MOUSE_[Q8VHB5] ----------RLQLNFRATQPLNGRTIEASFPAAEDSSP---EPVHVNSCFTAGDILALVFGLLFAVTSIAFLLQLRRQH   415
 CAH9_HUMAN_[Q16790] ----------RLQLNFRATQPLNGRVIEASFPAGVDSSPRAAEPVQLNSCLAAGDILALVFGLLFAVTSVAFLVQMRRQH   439
CAH12_HUMAN_[O43570] ---------REMINNFRQVQKFDERLVYTSFSQVQVCTAAG-------LSLGIILSLALAGILGICIVVVVSIWLFRRKS   331
CAH12_MOUSE_[Q8CI85] ---------REMINNFRQVQKFDERLVYISFRQGLLTDTG--------LSLGIILSVALAGVLGISIVLAVSIWLFKRKK   331
CAH12_RABIT_[Q9MZ30] ---------REMINNFRPIQNFGVRLVHASFQEVQILPGTG-------LSVGIILSVALAGVLGICIVLAVCIWFFRRKK   331
CAH14_MOUSE_[Q9WVT6] -----------LVQNYRVPQPLNQRTIFASFIQAGPLYTTG-------EMLGLGVGILAG-----CLCLLLAVYFIAQKI   315
CAH14_HUMAN_[Q9ULX7] -----------LVQNYRALQPLNQRMVFASFIQAGSSYTTG-------EMLSLGVGILVG-----CLCLLLAVYFIARKI   315
 CAHZ_DANRE_[Q92051] -----------MVDNYRPPQPLKGRKVRASFK------------------------------------------------   260
 CAH1_CHIHA_[P83299] -----------MVDNYRPPQPLKGRHVRASFQ------------------------------------------------   259
 CAH2_TRIHK_[Q8UWA5] -----------MVNNYRPPQPLKDRKVCASFK------------------------------------------------   260
 CAH2_BOVIN_[P00921] -----------MLANWRPAQPLKNRQVRGFPK------------------------------------------------   260
 CAH2_SHEEP_[P00922] -----------MLANWRPAQPLKNRQVRVFPK------------------------------------------------   260
 CAH2_MOUSE_[P00920] -----------MVDNWRPAQPLKNRKIKASFK------------------------------------------------   260
   CAH2_RAT_[P27139] -----------MVDNWRPAQPLKNRKIKASFK------------------------------------------------   260
 CAH2_RABIT_[P00919] -----------MVDNWRPTQPLKGRQVKASFV------------------------------------------------   260
 CAH2_HUMAN_[P00918] -----------MVDNWRPAQPLKNRQIKASFK------------------------------------------------   260
 CAH2_CHICK_[P07630] -----------MVDNWRPCQPLKSREVRASFQ------------------------------------------------   260
 CAH3_MOUSE_[P16015] -----------LVGNWRPPQPVKGRVVRASFK------------------------------------------------   260
   CAH3_RAT_[P14141] -----------LVGNWRPPQPIKGRVVRASFK------------------------------------------------   260
 CAH3_HUMAN_[P07451] -----------LVSNWRPPQPINNRVVRASFK------------------------------------------------   260
   CAH3_PIG_[Q5S1S4] -----------LVRNWRPPQPIKGRIVKASFK------------------------------------------------   260
 CAH3_BOVIN_[Q3SZX4] -----------LVRNWRPPQPIKGRIVKASFK------------------------------------------------   260
 CAH3_HORSE_[P07450] -----------LVRNWRPPQPLKGRVVRASFK------------------------------------------------   260
CAH13_MOUSE_[Q9D6N1] -----------LLSNHRPPQPLKGRRVRASFY------------------------------------------------   262
CAH13_HUMAN_[Q8N1Q1] -----------LVSNHRPPQPLKGRKVRASFH------------------------------------------------   262
   CAH1_RAT_[B0BNN3] -----------VLSNHRPPQPLKGRTVRASF-------------------------------------------------   261
 CAH1_MOUSE_[P13634] -----------VLSNHRPPQPLKGRTVRASF-------------------------------------------------   261
 CAH1_PANTR_[Q7M317] -----------MQHNNRPTQPLKGRTVRASF-------------------------------------------------   261
 CAH1_HUMAN_[P00915] -----------MQHNNRPTQPLKGRTVRASF-------------------------------------------------   261
 CAH1_GORGO_[Q7M316] -----------MQHNNRPTQPLKGRTVRASF-------------------------------------------------   261
 CAH1_MACNE_[P35217] -----------SQRNNRPTQPLKGRTVRASF-------------------------------------------------   261
 CAH1_MACMU_[P00916] -----------IQRNNRPTQPLKGRTVRASF-------------------------------------------------   261
 CAH1_HORSE_[P00917] -----------IQHNNRPPQPLKGRTVRAFF-------------------------------------------------   261
 CAH1_RABIT_[P07452] -----------ILHNNRPPQPLKGRTVKASF-------------------------------------------------   235
 CAH1_BOVIN_[Q1LZA1] -----------IKQNNRPPQPLNGRTVKASF-------------------------------------------------   261
 CAH1_SHEEP_[P48282] -----------IKQNYRPPQPLKGRTVKASF-------------------------------------------------   261
 CAH1_MONDO_[Q8HY33] -----------ILHNHRLPQPLKGRQVKASFK------------------------------------------------   262
 CAH7_HUMAN_[P43166] -----------MVNNFRPPQPLKGRVVKASFRA-----------------------------------------------   264
 CAH7_MOUSE_[Q9ERQ8] -----------MVDNFRPPQPLKGRVVKASFQA-----------------------------------------------   264
  CAH5B_RAT_[Q66HG6] -----------MVDNFRPLQPLMNRTVRSSFRHDYVLNIQVKPEPTASEVSP----------------------------   317
CAH5B_MOUSE_[Q9QZA0] -----------MVDNFRPLQPLMNRTVRSSFRHDYVLNIQVKPKPTASEVTP----------------------------   317
CAH5B_HUMAN_[Q9Y2D0] -----------MVDNFRPLQPLMNRTVRSSFRHDYVLNVQAKPKPATSQATP----------------------------   317
  CAH5A_RAT_[P43165] -----------MVNNFRPLQPLRGRNVRSSFQVPRVGTKS----------------------------------------   304
CAH5A_MOUSE_[P23589] -----------MVNNYRPLQPLRDRKLRSSFRLDRTKMRS----------------------------------------   299
CAH5A_HUMAN_[P35218] -----------MVNNYRPLQPLMNRKVWASFQATNEGTRS----------------------------------------   305
   CAH8_RAT_[Q5PPN4] ---------GILGDNFRPTQPLSDRVIRAAFQ------------------------------------------------   290
 CAH8_HUMAN_[P35219] ---------GILGDNFRPTQPLSDRVIRAAFQ------------------------------------------------   290
 CAH8_MOUSE_[P28651] ---------GILGDNFRPTQPLSDRVIRAAFQ------------------------------------------------   291
CAH10_PONAB_[Q5R4U0] -----------MSDNFRPVQPLNNRCIRTNINFSLQGKDCPNNRAQKLQYRVNEWLLK----------------------   328
CAH10_MOUSE_[P61215] -----------MSDNFRPVQPLNNRCIRTNINFSLQGKDCPNNRAQKLQYRVNEWLLK----------------------   328
CAH10_MACFA_[Q9N085] -----------MSDNFRPVQPLNNRCIRTNINFSLQGKDCPNNRAQKLQYRVNEWLLK----------------------   328
CAH10_HUMAN_[Q9NS85] -----------MSDNFRPVQPLNNRCIRTNINFSLQGKDCPNNRAQKLQYRVNEWLLK----------------------   328
CAH10_BOVIN_[A0JN41] -----------MSDNFRPVQSLNNRCIRTNINFSLQGKDCPNNRAQKLQYRVNEWLLK----------------------   328
CAH11_HUMAN_[O75493] -----------LSGNSRPLQPLAHRALRGNRDPRHPERRCRGPNYRLHVDGVPHGR------------------------   328
CAH11_PONAB_[Q5R665] -----------LSGNSRPLQPLAHRALRGNRDPRHPERRCRGPNYRLHVDGAPHGR------------------------   328
CAH11_BOVIN_[Q866X7] -----------LSGNGRPLQPLAHRALRGNRDPRHPERRCRGPNYRLHVDGAPHGR------------------------   328
CAH11_SHEEP_[Q95203] -----------LSGNGRPLQPLAHRALRGNRDPRHPERRCRGPNYRLHVDDVPHGL------------------------   328
CAH11_MOUSE_[O70354] -----------LSGNGRPLQPLAHRALRGNRDPRHPERRCRGPNYRLHVDGGPHGR------------------------   328
  CAH11_PIG_[Q866X6] -----------LSGNGRPLQPLAHRALRGNRDPRHPERRCRGPNYRLHVDGAPHGR------------------------   331
 CAH1_CAEEL_[Q20781] -----------VAPNFRKIQETNNRLVRTNIQHKVWIFLS----------------------------------------   365
 CAH2_CAEEL_[Q18932] -----------MTPAYRPLKSLNGRLVRTNINVGSKQSTVSSSCPSNVYVEMGYQANPGRNKRNDSVSRRYVPTSEVFEI   323
 CAHH_VACCW_[P04195] -----------ITENYRNPYKLNDDTQVYYSGEIIRAATTSPARENYFMRWLSDLRETCFSYYQKYIEENKTFAIIAIVF   283
 CAHH_VACCT_[Q9JFA1] -----------ITENYRNPYKLNDDTQVYYSGEIIRAATTPPARENYFMRWLSDLRETCFSYYQKYIEENKTFAIIAIVF   283
 CAHH_VACCA_[O57211] -----------ITENYRNPYKLNDDTQVYYSGEIIRAATTSPARENYFMRWLSDLRETCFSYYQKYIEGNKTFAIIAIVF   283
 CAHH_VACCC_[P20508] -----------ITENYRNPYKLNDDTQVYYSGEIIRAATTSPARENYFMRWLSDLRETCFSYYQKYIEGNKTFAIIAIVF   283
 CAH1_CHLRE_[P20507] NPDAYTCKAVAFGQNFRNPQYANGRTIKLARYH-----------------------------------------------   377
 CAH2_CHLRE_[P24258] -PDAYTCTTVAFGQNFRNAQYANGRTIKLARYE-----------------------------------------------   380
  CAH_ERWCA_[O52538] -------------ANNRPIQPLNGRIIIH---------------------------------------------------   244
  CAH_ERWCT_[Q6DAJ6] -------------ANNRPIQPLNGRIIIH---------------------------------------------------   244
  CAH_KLEPN_[O52535] -------------DNNRPVQPLNGRVVIE---------------------------------------------------   246
  CAH_NEIGO_[Q50940] -------------ENNRPVQPLNARVVIE---------------------------------------------------   252
  CAH_NOSS1_[P94170] -------------QNARPVQPLNDRLVIEAI-------------------------------------------------   264
CAH15_MOUSE_[Q99N23] -----------LTSNFRPQQPLGGRRISASPEASVRSSVSTLPCLHLALVGLGVGLRLWQGP------------------   324
 CAH3_CHLRE_[A8J4Z8] -----------YATNTRPLQLLNSRLVEYEL-------------------------------------------------   310
 NEC3_NICLS_[Q84UV8] -----------FETNARPTQPENERYINSTYHSFGIEKQQ----------------------------------------   274
  CAH_DUNSA_[P54212] --------------NNRVIQPLNGRKVYEYKGEPNDKYNYVQHGFDWRDNGLDSCAGDVQSPIDIVTSTLQAGSSRSDVS   364
               ruler .......570.......580.......590.......600.......610.......620.......630.......640



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                                                                
 CAH3_CAEEL_[Q27504] --------------------------------------------------------------------------------   246
 CAH5_CAEEL_[Q10462] --------------------------------------------------------------------------------   310
 CAH4_BOVIN_[Q95323] --------------------------------------------------------------------------------   312
 CAH4_HUMAN_[P22748] --------------------------------------------------------------------------------   312
 CAH4_RABIT_[P48283] --------------------------------------------------------------------------------   308
 CAH4_MOUSE_[Q64444] --------------------------------------------------------------------------------   305
   CAH4_RAT_[P48284] --------------------------------------------------------------------------------   309
 CAH6_HUMAN_[P23280] LN------------------------------------------------------------------------------   308
 CAH6_CANFA_[Q865C0] LEKTKVEKKPHIHQA-----------------------------------------------------------------   320
 CAH6_SHEEP_[P08060] IEQKIPKRKKQENWP-----------------------------------------------------------------   307
 CAH6_BOVIN_[P18915] IEQKITKRKKEKYWP-----------------------------------------------------------------   319
 CAH6_MOUSE_[P18761] KKTKKNRHFGSRK-------------------------------------------------------------------   317
 CAH9_MOUSE_[Q8VHB5] RHRSGTKDRVSYSPAEMTETGA----------------------------------------------------------   437
 CAH9_HUMAN_[Q16790] RR--GTKGGVSYRPAEVAETGA----------------------------------------------------------   459
CAH12_HUMAN_[O43570] -IKKGDNKGVIYKPATKMETEAHA--------------------------------------------------------   354
CAH12_MOUSE_[Q8CI85] -SKKGDNKGVIYKPAIKKEAEVHA--------------------------------------------------------   354
CAH12_RABIT_[Q9MZ30] GSKKGDNKGVIYNPAIKMETEAHA--------------------------------------------------------   355
CAH14_MOUSE_[Q9WVT6] RKKRLGNRKSVVFTSARATTEA----------------------------------------------------------   337
CAH14_HUMAN_[Q9ULX7] RKKRLENRKSVVFTSAQATTEA----------------------------------------------------------   337
 CAHZ_DANRE_[Q92051] --------------------------------------------------------------------------------   260
 CAH1_CHIHA_[P83299] --------------------------------------------------------------------------------   259
 CAH2_TRIHK_[Q8UWA5] --------------------------------------------------------------------------------   260
 CAH2_BOVIN_[P00921] --------------------------------------------------------------------------------   260
 CAH2_SHEEP_[P00922] --------------------------------------------------------------------------------   260
 CAH2_MOUSE_[P00920] --------------------------------------------------------------------------------   260
   CAH2_RAT_[P27139] --------------------------------------------------------------------------------   260
 CAH2_RABIT_[P00919] --------------------------------------------------------------------------------   260
 CAH2_HUMAN_[P00918] --------------------------------------------------------------------------------   260
 CAH2_CHICK_[P07630] --------------------------------------------------------------------------------   260
 CAH3_MOUSE_[P16015] --------------------------------------------------------------------------------   260
   CAH3_RAT_[P14141] --------------------------------------------------------------------------------   260
 CAH3_HUMAN_[P07451] --------------------------------------------------------------------------------   260
   CAH3_PIG_[Q5S1S4] --------------------------------------------------------------------------------   260
 CAH3_BOVIN_[Q3SZX4] --------------------------------------------------------------------------------   260
 CAH3_HORSE_[P07450] --------------------------------------------------------------------------------   260
CAH13_MOUSE_[Q9D6N1] --------------------------------------------------------------------------------   262
CAH13_HUMAN_[Q8N1Q1] --------------------------------------------------------------------------------   262
   CAH1_RAT_[B0BNN3] --------------------------------------------------------------------------------   261
 CAH1_MOUSE_[P13634] --------------------------------------------------------------------------------   261
 CAH1_PANTR_[Q7M317] --------------------------------------------------------------------------------   261
 CAH1_HUMAN_[P00915] --------------------------------------------------------------------------------   261
 CAH1_GORGO_[Q7M316] --------------------------------------------------------------------------------   261
 CAH1_MACNE_[P35217] --------------------------------------------------------------------------------   261
 CAH1_MACMU_[P00916] --------------------------------------------------------------------------------   261
 CAH1_HORSE_[P00917] --------------------------------------------------------------------------------   261
 CAH1_RABIT_[P07452] --------------------------------------------------------------------------------   235
 CAH1_BOVIN_[Q1LZA1] --------------------------------------------------------------------------------   261
 CAH1_SHEEP_[P48282] --------------------------------------------------------------------------------   261
 CAH1_MONDO_[Q8HY33] --------------------------------------------------------------------------------   262
 CAH7_HUMAN_[P43166] --------------------------------------------------------------------------------   264
 CAH7_MOUSE_[Q9ERQ8] --------------------------------------------------------------------------------   264
  CAH5B_RAT_[Q66HG6] --------------------------------------------------------------------------------   317
CAH5B_MOUSE_[Q9QZA0] --------------------------------------------------------------------------------   317
CAH5B_HUMAN_[Q9Y2D0] --------------------------------------------------------------------------------   317
  CAH5A_RAT_[P43165] --------------------------------------------------------------------------------   304
CAH5A_MOUSE_[P23589] --------------------------------------------------------------------------------   299
CAH5A_HUMAN_[P35218] --------------------------------------------------------------------------------   305
   CAH8_RAT_[Q5PPN4] --------------------------------------------------------------------------------   290
 CAH8_HUMAN_[P35219] --------------------------------------------------------------------------------   290
 CAH8_MOUSE_[P28651] --------------------------------------------------------------------------------   291
CAH10_PONAB_[Q5R4U0] --------------------------------------------------------------------------------   328
CAH10_MOUSE_[P61215] --------------------------------------------------------------------------------   328
CAH10_MACFA_[Q9N085] --------------------------------------------------------------------------------   328
CAH10_HUMAN_[Q9NS85] --------------------------------------------------------------------------------   328
CAH10_BOVIN_[A0JN41] --------------------------------------------------------------------------------   328
CAH11_HUMAN_[O75493] --------------------------------------------------------------------------------   328
CAH11_PONAB_[Q5R665] --------------------------------------------------------------------------------   328
CAH11_BOVIN_[Q866X7] --------------------------------------------------------------------------------   328
CAH11_SHEEP_[Q95203] --------------------------------------------------------------------------------   328
CAH11_MOUSE_[O70354] --------------------------------------------------------------------------------   328
  CAH11_PIG_[Q866X6] --------------------------------------------------------------------------------   331
 CAH1_CAEEL_[Q20781] --------------------------------------------------------------------------------   365
 CAH2_CAEEL_[Q18932] DSIRPDDVSKAGSF------------------------------------------------------------------   337
 CAHH_VACCW_[P04195] VFILTAILFFMSRRYSREKQN-----------------------------------------------------------   304
 CAHH_VACCT_[Q9JFA1] VFILTAILFFMSRRYSREKQN-----------------------------------------------------------   304
 CAHH_VACCA_[O57211] VFILTAILFFMSQRYSREKQN-----------------------------------------------------------   304
 CAHH_VACCC_[P20508] VFILTAILFLMSRRYSREKQN-----------------------------------------------------------   304
 CAH1_CHLRE_[P20507] --------------------------------------------------------------------------------   377
 CAH2_CHLRE_[P24258] --------------------------------------------------------------------------------   380
  CAH_ERWCA_[O52538] --------------------------------------------------------------------------------   244
  CAH_ERWCT_[Q6DAJ6] --------------------------------------------------------------------------------   244
  CAH_KLEPN_[O52535] --------------------------------------------------------------------------------   246
  CAH_NEIGO_[Q50940] --------------------------------------------------------------------------------   252
  CAH_NOSS1_[P94170] --------------------------------------------------------------------------------   264
CAH15_MOUSE_[Q99N23] --------------------------------------------------------------------------------   324
 CAH3_CHLRE_[A8J4Z8] --------------------------------------------------------------------------------   310
 NEC3_NICLS_[Q84UV8] --------------------------------------------------------------------------------   274
  CAH_DUNSA_[P54212] SVNLMTLNTDAFTLTGNTVNIGQGMQINFGDPPAGDLPVIRIGTRDVTFRPLQVHWHFFLSEHTVDGVHYPLEAHIVMKD   444
               ruler .......650.......660.......670.......680.......690.......700.......710.......720



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                                                                
 CAH3_CAEEL_[Q27504] --------------------------------------------------------------------------------   246
 CAH5_CAEEL_[Q10462] --------------------------------------------------------------------------------   310
 CAH4_BOVIN_[Q95323] --------------------------------------------------------------------------------   312
 CAH4_HUMAN_[P22748] --------------------------------------------------------------------------------   312
 CAH4_RABIT_[P48283] --------------------------------------------------------------------------------   308
 CAH4_MOUSE_[Q64444] --------------------------------------------------------------------------------   305
   CAH4_RAT_[P48284] --------------------------------------------------------------------------------   309
 CAH6_HUMAN_[P23280] --------------------------------------------------------------------------------   308
 CAH6_CANFA_[Q865C0] --------------------------------------------------------------------------------   320
 CAH6_SHEEP_[P08060] --------------------------------------------------------------------------------   307
 CAH6_BOVIN_[P18915] --------------------------------------------------------------------------------   319
 CAH6_MOUSE_[P18761] --------------------------------------------------------------------------------   317
 CAH9_MOUSE_[Q8VHB5] --------------------------------------------------------------------------------   437
 CAH9_HUMAN_[Q16790] --------------------------------------------------------------------------------   459
CAH12_HUMAN_[O43570] --------------------------------------------------------------------------------   354
CAH12_MOUSE_[Q8CI85] --------------------------------------------------------------------------------   354
CAH12_RABIT_[Q9MZ30] --------------------------------------------------------------------------------   355
CAH14_MOUSE_[Q9WVT6] --------------------------------------------------------------------------------   337
CAH14_HUMAN_[Q9ULX7] --------------------------------------------------------------------------------   337
 CAHZ_DANRE_[Q92051] --------------------------------------------------------------------------------   260
 CAH1_CHIHA_[P83299] --------------------------------------------------------------------------------   259
 CAH2_TRIHK_[Q8UWA5] --------------------------------------------------------------------------------   260
 CAH2_BOVIN_[P00921] --------------------------------------------------------------------------------   260
 CAH2_SHEEP_[P00922] --------------------------------------------------------------------------------   260
 CAH2_MOUSE_[P00920] --------------------------------------------------------------------------------   260
   CAH2_RAT_[P27139] --------------------------------------------------------------------------------   260
 CAH2_RABIT_[P00919] --------------------------------------------------------------------------------   260
 CAH2_HUMAN_[P00918] --------------------------------------------------------------------------------   260
 CAH2_CHICK_[P07630] --------------------------------------------------------------------------------   260
 CAH3_MOUSE_[P16015] --------------------------------------------------------------------------------   260
   CAH3_RAT_[P14141] --------------------------------------------------------------------------------   260
 CAH3_HUMAN_[P07451] --------------------------------------------------------------------------------   260
   CAH3_PIG_[Q5S1S4] --------------------------------------------------------------------------------   260
 CAH3_BOVIN_[Q3SZX4] --------------------------------------------------------------------------------   260
 CAH3_HORSE_[P07450] --------------------------------------------------------------------------------   260
CAH13_MOUSE_[Q9D6N1] --------------------------------------------------------------------------------   262
CAH13_HUMAN_[Q8N1Q1] --------------------------------------------------------------------------------   262
   CAH1_RAT_[B0BNN3] --------------------------------------------------------------------------------   261
 CAH1_MOUSE_[P13634] --------------------------------------------------------------------------------   261
 CAH1_PANTR_[Q7M317] --------------------------------------------------------------------------------   261
 CAH1_HUMAN_[P00915] --------------------------------------------------------------------------------   261
 CAH1_GORGO_[Q7M316] --------------------------------------------------------------------------------   261
 CAH1_MACNE_[P35217] --------------------------------------------------------------------------------   261
 CAH1_MACMU_[P00916] --------------------------------------------------------------------------------   261
 CAH1_HORSE_[P00917] --------------------------------------------------------------------------------   261
 CAH1_RABIT_[P07452] --------------------------------------------------------------------------------   235
 CAH1_BOVIN_[Q1LZA1] --------------------------------------------------------------------------------   261
 CAH1_SHEEP_[P48282] --------------------------------------------------------------------------------   261
 CAH1_MONDO_[Q8HY33] --------------------------------------------------------------------------------   262
 CAH7_HUMAN_[P43166] --------------------------------------------------------------------------------   264
 CAH7_MOUSE_[Q9ERQ8] --------------------------------------------------------------------------------   264
  CAH5B_RAT_[Q66HG6] --------------------------------------------------------------------------------   317
CAH5B_MOUSE_[Q9QZA0] --------------------------------------------------------------------------------   317
CAH5B_HUMAN_[Q9Y2D0] --------------------------------------------------------------------------------   317
  CAH5A_RAT_[P43165] --------------------------------------------------------------------------------   304
CAH5A_MOUSE_[P23589] --------------------------------------------------------------------------------   299
CAH5A_HUMAN_[P35218] --------------------------------------------------------------------------------   305
   CAH8_RAT_[Q5PPN4] --------------------------------------------------------------------------------   290
 CAH8_HUMAN_[P35219] --------------------------------------------------------------------------------   290
 CAH8_MOUSE_[P28651] --------------------------------------------------------------------------------   291
CAH10_PONAB_[Q5R4U0] --------------------------------------------------------------------------------   328
CAH10_MOUSE_[P61215] --------------------------------------------------------------------------------   328
CAH10_MACFA_[Q9N085] --------------------------------------------------------------------------------   328
CAH10_HUMAN_[Q9NS85] --------------------------------------------------------------------------------   328
CAH10_BOVIN_[A0JN41] --------------------------------------------------------------------------------   328
CAH11_HUMAN_[O75493] --------------------------------------------------------------------------------   328
CAH11_PONAB_[Q5R665] --------------------------------------------------------------------------------   328
CAH11_BOVIN_[Q866X7] --------------------------------------------------------------------------------   328
CAH11_SHEEP_[Q95203] --------------------------------------------------------------------------------   328
CAH11_MOUSE_[O70354] --------------------------------------------------------------------------------   328
  CAH11_PIG_[Q866X6] --------------------------------------------------------------------------------   331
 CAH1_CAEEL_[Q20781] --------------------------------------------------------------------------------   365
 CAH2_CAEEL_[Q18932] --------------------------------------------------------------------------------   337
 CAHH_VACCW_[P04195] --------------------------------------------------------------------------------   304
 CAHH_VACCT_[Q9JFA1] --------------------------------------------------------------------------------   304
 CAHH_VACCA_[O57211] --------------------------------------------------------------------------------   304
 CAHH_VACCC_[P20508] --------------------------------------------------------------------------------   304
 CAH1_CHLRE_[P20507] --------------------------------------------------------------------------------   377
 CAH2_CHLRE_[P24258] --------------------------------------------------------------------------------   380
  CAH_ERWCA_[O52538] --------------------------------------------------------------------------------   244
  CAH_ERWCT_[Q6DAJ6] --------------------------------------------------------------------------------   244
  CAH_KLEPN_[O52535] --------------------------------------------------------------------------------   246
  CAH_NEIGO_[Q50940] --------------------------------------------------------------------------------   252
  CAH_NOSS1_[P94170] --------------------------------------------------------------------------------   264
CAH15_MOUSE_[Q99N23] --------------------------------------------------------------------------------   324
 CAH3_CHLRE_[A8J4Z8] --------------------------------------------------------------------------------   310
 NEC3_NICLS_[Q84UV8] --------------------------------------------------------------------------------   274
  CAH_DUNSA_[P54212] NDNLGDSAGQLAVIGIMYKYGDADPFITDMQKRVSDKIASGAITYGQSGVSLNNPDDPFNVNIKNNFLPSELGYAGYDGS   524
               ruler .......730.......740.......750.......760.......770.......780.......790.......800



CLUSTAL X (1.81) MULTIPLE SEQUENCE ALIGNMENT
                     

                                                                
 CAH3_CAEEL_[Q27504] ----------------------------------------------------------------   246
 CAH5_CAEEL_[Q10462] ----------------------------------------------------------------   310
 CAH4_BOVIN_[Q95323] ----------------------------------------------------------------   312
 CAH4_HUMAN_[P22748] ----------------------------------------------------------------   312
 CAH4_RABIT_[P48283] ----------------------------------------------------------------   308
 CAH4_MOUSE_[Q64444] ----------------------------------------------------------------   305
   CAH4_RAT_[P48284] ----------------------------------------------------------------   309
 CAH6_HUMAN_[P23280] ----------------------------------------------------------------   308
 CAH6_CANFA_[Q865C0] ----------------------------------------------------------------   320
 CAH6_SHEEP_[P08060] ----------------------------------------------------------------   307
 CAH6_BOVIN_[P18915] ----------------------------------------------------------------   319
 CAH6_MOUSE_[P18761] ----------------------------------------------------------------   317
 CAH9_MOUSE_[Q8VHB5] ----------------------------------------------------------------   437
 CAH9_HUMAN_[Q16790] ----------------------------------------------------------------   459
CAH12_HUMAN_[O43570] ----------------------------------------------------------------   354
CAH12_MOUSE_[Q8CI85] ----------------------------------------------------------------   354
CAH12_RABIT_[Q9MZ30] ----------------------------------------------------------------   355
CAH14_MOUSE_[Q9WVT6] ----------------------------------------------------------------   337
CAH14_HUMAN_[Q9ULX7] ----------------------------------------------------------------   337
 CAHZ_DANRE_[Q92051] ----------------------------------------------------------------   260
 CAH1_CHIHA_[P83299] ----------------------------------------------------------------   259
 CAH2_TRIHK_[Q8UWA5] ----------------------------------------------------------------   260
 CAH2_BOVIN_[P00921] ----------------------------------------------------------------   260
 CAH2_SHEEP_[P00922] ----------------------------------------------------------------   260
 CAH2_MOUSE_[P00920] ----------------------------------------------------------------   260
   CAH2_RAT_[P27139] ----------------------------------------------------------------   260
 CAH2_RABIT_[P00919] ----------------------------------------------------------------   260
 CAH2_HUMAN_[P00918] ----------------------------------------------------------------   260
 CAH2_CHICK_[P07630] ----------------------------------------------------------------   260
 CAH3_MOUSE_[P16015] ----------------------------------------------------------------   260
   CAH3_RAT_[P14141] ----------------------------------------------------------------   260
 CAH3_HUMAN_[P07451] ----------------------------------------------------------------   260
   CAH3_PIG_[Q5S1S4] ----------------------------------------------------------------   260
 CAH3_BOVIN_[Q3SZX4] ----------------------------------------------------------------   260
 CAH3_HORSE_[P07450] ----------------------------------------------------------------   260
CAH13_MOUSE_[Q9D6N1] ----------------------------------------------------------------   262
CAH13_HUMAN_[Q8N1Q1] ----------------------------------------------------------------   262
   CAH1_RAT_[B0BNN3] ----------------------------------------------------------------   261
 CAH1_MOUSE_[P13634] ----------------------------------------------------------------   261
 CAH1_PANTR_[Q7M317] ----------------------------------------------------------------   261
 CAH1_HUMAN_[P00915] ----------------------------------------------------------------   261
 CAH1_GORGO_[Q7M316] ----------------------------------------------------------------   261
 CAH1_MACNE_[P35217] ----------------------------------------------------------------   261
 CAH1_MACMU_[P00916] ----------------------------------------------------------------   261
 CAH1_HORSE_[P00917] ----------------------------------------------------------------   261
 CAH1_RABIT_[P07452] ----------------------------------------------------------------   235
 CAH1_BOVIN_[Q1LZA1] ----------------------------------------------------------------   261
 CAH1_SHEEP_[P48282] ----------------------------------------------------------------   261
 CAH1_MONDO_[Q8HY33] ----------------------------------------------------------------   262
 CAH7_HUMAN_[P43166] ----------------------------------------------------------------   264
 CAH7_MOUSE_[Q9ERQ8] ----------------------------------------------------------------   264
  CAH5B_RAT_[Q66HG6] ----------------------------------------------------------------   317
CAH5B_MOUSE_[Q9QZA0] ----------------------------------------------------------------   317
CAH5B_HUMAN_[Q9Y2D0] ----------------------------------------------------------------   317
  CAH5A_RAT_[P43165] ----------------------------------------------------------------   304
CAH5A_MOUSE_[P23589] ----------------------------------------------------------------   299
CAH5A_HUMAN_[P35218] ----------------------------------------------------------------   305
   CAH8_RAT_[Q5PPN4] ----------------------------------------------------------------   290
 CAH8_HUMAN_[P35219] ----------------------------------------------------------------   290
 CAH8_MOUSE_[P28651] ----------------------------------------------------------------   291
CAH10_PONAB_[Q5R4U0] ----------------------------------------------------------------   328
CAH10_MOUSE_[P61215] ----------------------------------------------------------------   328
CAH10_MACFA_[Q9N085] ----------------------------------------------------------------   328
CAH10_HUMAN_[Q9NS85] ----------------------------------------------------------------   328
CAH10_BOVIN_[A0JN41] ----------------------------------------------------------------   328
CAH11_HUMAN_[O75493] ----------------------------------------------------------------   328
CAH11_PONAB_[Q5R665] ----------------------------------------------------------------   328
CAH11_BOVIN_[Q866X7] ----------------------------------------------------------------   328
CAH11_SHEEP_[Q95203] ----------------------------------------------------------------   328
CAH11_MOUSE_[O70354] ----------------------------------------------------------------   328
  CAH11_PIG_[Q866X6] ----------------------------------------------------------------   331
 CAH1_CAEEL_[Q20781] ----------------------------------------------------------------   365
 CAH2_CAEEL_[Q18932] ----------------------------------------------------------------   337
 CAHH_VACCW_[P04195] ----------------------------------------------------------------   304
 CAHH_VACCT_[Q9JFA1] ----------------------------------------------------------------   304
 CAHH_VACCA_[O57211] ----------------------------------------------------------------   304
 CAHH_VACCC_[P20508] ----------------------------------------------------------------   304
 CAH1_CHLRE_[P20507] ----------------------------------------------------------------   377
 CAH2_CHLRE_[P24258] ----------------------------------------------------------------   380
  CAH_ERWCA_[O52538] ----------------------------------------------------------------   244
  CAH_ERWCT_[Q6DAJ6] ----------------------------------------------------------------   244
  CAH_KLEPN_[O52535] ----------------------------------------------------------------   246
  CAH_NEIGO_[Q50940] ----------------------------------------------------------------   252
  CAH_NOSS1_[P94170] ----------------------------------------------------------------   264
CAH15_MOUSE_[Q99N23] ----------------------------------------------------------------   324
 CAH3_CHLRE_[A8J4Z8] ----------------------------------------------------------------   310
 NEC3_NICLS_[Q84UV8] ----------------------------------------------------------------   274
  CAH_DUNSA_[P54212] LTTPPCSEIVKWHVFLEPRTVSVEQMEVFADVTLNSNPGATVTTNRMIQPLEGRTVYGYNGAAA   588
               ruler .......810.......820.......830.......840.......850.......860....



Supplementary Figure 2. ClustalX multiple sequence alignment. 

 

 

Supplementary Figure 3. Three histidine residues capture a zinc atom to form the active site 

of Cr- CA1. Furthermore, the two histidine residues, H163 and H182, are supported by 

hydrogen bonds with the surrounding residues, Q161 and E180. The third histidine residue 

H165 is supported by a hydrogen bond with the carbonyl oxygen atom of F360 on the short 

peptide. 

 

 

Supplementary Figure 4. A chromatogram of the gel-filtration step (a) and native-PAGE (b) 

of the purified Cr-CA1. In (a), Peaks (1) and (2) correspond to the molecular sizes of a dimer 

of the dimeric enzymes (159.2 kDa) and a single dimeric enzyme (79.6 kDa), respectively. In 

(b), lanes labeled M indicate the molecular-weight markers. Lanes 1 and 2 are for Cr-CA1 

and for spinach CA, respectively. Arrows a, b and c indicate the bands for a dimer of the 

dimeric enzyme Cr-CA1 (159.2 kDa), an octamer of spinach CA (212kDa) and a trimer of 

the dimeric enzyme Cr-CA1 (238.8kDa), respectively. Sample A is Cr-CA1 just after 

purification and Sample B is Sample A that was stored for three months at 277 K. The 

difference observed in lane 1 between the two samples suggests that dimers of Cr-CA1 can 

form higher order oligomers 




