
Table S1. µ−γ3 Switch Junctions from LPS-induced B Cells Derived from MSH6

Mouse Line. Regions of homology or insert between µ and γ3 switch regions are

bolded and are numerically indicated on the right side of the alignments (unless

otherwise indicated). Insertions are indicated with a lower case “i” followed by

the insertion length.

MSH6 -/-

    GGGGTGAGCTGGGGTGAGCT----GAGCTGAGCTGGAAGTGAGCT AF446347.1 IgM(633-673)
    ....................    .  . ...   .  .    
    GGGGTGAGCTGGGGTGAGCTAATTGGAGGGAGTGTGGGGACCAGG  #183276,303   (683-727)            i4nt
    .      .   .   . .      .....................
    GCTACAGGTGAGCTGGGGTA----GGAGGGAGTGTGGGGACCAGG  MUSIGHANA IgG3(2187-2227)

    ACTGGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCT AF446347.1 IgM (23-67)
    .......................  . ..      .    . . .
    ACTGGAATGAACTTCATTAATCTGAGCTGGGGTAGGAGGGAGTGT 83277&78,86,88,92,306,308,313,314      1nt
      .  .    .     .  .  .......................
    TATTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGT  MUSIGHANA IgG3 (2173-2217)

  
    #183279, 89, 91, 312: Sµ stops at 120; S_3 starts at 1999. 203 bp insert
                          (CTT+inverted Sµ 118-317)

  

    GTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAG AF446347.1 IgM (192-236)
    ................... ....   .    .     ...    
    GTGAGCTGAGCTGGGCTGACCTGGGGAGGTGGGGTTGTGGGAACC  #183281,305    (246-290)            4nt
    .   .   .     .  .. ....... ............. ...
    GCTGGGAAACTCTTGGGGAGCTGGGGAAGTGGGGTTGTGGGGACC  MUSIGHANA IgG3 (1890-1934)

    GGAATGAACTTCATTAATCT-----AGGTTGAATAGAGCTAAACT AF446347.1 IgM (26-65)
    ....................      ... . .  ...       
    GGAATGAACTTCATTAATCTGAGCTGGGTAGGAGGGAGTGTGGGG  #183282        (76-120)             i5nt
    .    .       . .         ....................
    GAGCAGCTACAGGTGAGCTG-----GGGTAGGAGGGAGTGTGGGG  MUSIGHANA IgG3 (2182-2221)

    CTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGG AF446347.1 IgM (531-575)
    .........................         .       ...
    CTGAGCTGGGGTGAGCTGAGCTGGGCAGCTAGAGGTGAGCTGGGG  #183285        (584-628)            6nt      
     .. . . . . .  .   ..........................
    GTGGGGTTGTGGGGACCAGGCTGGGCAGCTAGAGGTGAGCTGGGG  MUSIGHANA IgG3 (1775-1819)

  
    TAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGG AF446347.1 IgM (292-336)
    .  . .. . ....... .... ..  .. .  .   .   .
    TGAGCTGGGGTGAGCTGGGCTGAGGGTAGGTTGGAGCATGGGAAA #183287,310    (342-386)            0nt
       .   .     .  ..    .......................
    CTGGACAGCTCTCGGGGGAGCTAGGGTAGGTTGGAGCATGGGAAA  MUSIGHANA IgG3 (1698-1742)

  
    TGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGC AF446347.1 IgM (522-566)
    ............ .........      .  .      .   ..
    TGAGCTGAGCTGGGCTGGGGTGTAGGAGGGAGTATGAGGACTAGG #183299,00,02,11(579-623)           1nt
     .     .   .      .. ........................
    AGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGG  MUSIGHANA IgG3 (2461-2505)

    GCCAAACTGGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAA AF446347.1 IgM (18-62)
    ......................   .   .   .        .        
    GCCAAACTGGAATGAACTTCATAGCTGGGGTAGGTTGGAGTATGG  #183304        (71-115)             0nt
     .      .. .   .      .......................
    CCAGGCTGGGCAGCTAGAGGTGAGCTGGGGTAGGTTGGAGTATGG   MUSIGHANA IgG3 (1790-1834)

    GTGAGCTGAGCTGAGCTGGGGTAAGCTGGGATGAGCTGGGGTGAG AF446347.1 IgM (316-360)
    ......................      ..  .     ..   ..        
    GTGAGCTGAGCTGAGCTGGGGTGTAGGAGGGAGTATGAGGACTAG  #183309        (367-411)            0nt
    . .     .   . .    .. .......................
    GAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAG   MUSIGHANA IgG3 (2461-2505)

    GTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAG AF446347.1 IgM (541-585)
    .................... ....... . . .. ..   .  .        
    GTGAGCTGAGCTGGGGTGAGGTGAGCTGGGGTAGGTTGGAGTATG  #183315        (578-622)            11nt            
       ..    .   .   ............................     
    ACCAGGCTGGGCAGCTAGAGGTGAGCTGGGGTAGGTTGGAGTATG   MUSIGHANA IgG3 (1789-1833)

    CATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGG AF446347.1 IgM (37-81)
    .......................             ..    . .    
    CATTAATCTAGGTTGAATAGAGCAGCTACAGGTGAGCTGGGTTAG  #183394        (96-140)             2nt
         ..   .  .   . . ...................... .    
    GGAGTATGAGGACTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGG   MUSIGHANA IgG3 (2490-2534)

    GAGCTGAGCTGAGCTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCT AF446347.1 IgM (578-622)
    .. ... ......... . ....             ..    . .    
    GAACTGGGCTGAGCTGGGGTGAGGTAGGTGGAAGCATAGGATATT  #183395        (598-642)            1nt
          .     .  . . .  .......................     
    TGGGCAGCTCTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATATT   MUSIGHANA IgG3 (2132-2176)

    TGAGCCAAACTGGAATGAACTT-CATTAATCTAGGTTGAATAGAG AF446347.1 IgM (15-58)
    ......................             . . .   ..
    TGAGCCAAACTGGAATGAACTTTTAGGTTGGAGTATGGGAACCAG  #183396        (75-119)             i1nt
     .     .   .  .        ......................     
    GGCAGCTAGAGGTGAGCTGGGG-TAGGTTGGAGTATGGGAACCAG   MUSIGHANA IgG3 (1780-1841)

    CTGAGCTGGGCTGAGCTGGGGT-GAGCTGGGCTGAGCTGGGCTGA AF446347.1 IgM (381-424)
    ......................    .  ....... .      .    
    CTGAGCTGGGCTGAGCTGGGGTTTATTAAGCTGAGCGGCTACAGG  #183397, 400   (449-493)            i1nt
        .  ..   ..     ..  ............. .... ...    
    TGAGGTAGGTGGGAACATAGGG-TATTAAGCTGAGCAGCTATAGG   MUSIGHANA IgG3 (2430-2473)

    TAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCT AF446347.1 IgM (228-272)
    ......................   . .       . .           
    TAGGGTGAGCTGAGCTGGGTGACTGGGGTAGGAGGGAGTATGAGG #183398, 414   (287-331)            0nt
     ..             ..    .......................     
    AAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGG   MUSIGHANA IgG3 (2456-2500)

    GAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTGGGGT AF446347.1 IgM (95-139)
    .......................         .   ..  .   .    
    GAGATGAGCTGGGGTGAGCTCAGGCCACAGGGGAGCTGGGGCTAT #183401,406    (156-200)            1nt
     .  ...               .......................     
    AATGTGAATAACCTGCCTGAAGGGCCACAGGGGAGCTGGGGCTAT   MUSIGHANA IgG3 (2540-2584)

    GAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTT AF446347.1 IgM (90-134)
    .......................         .  . .           
    GAGCTGAGATGAGCTGGGGTGAGGGTTAGATGGAAATGTGAATAA #183402,408,410(150-194)              1nt
    .    .     .   . .    ..... .................     
    GTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAATAA   MUSIGHANA IgG3 (2506-2550)

    #183404 Sµ stops at 111 while S_3 starts at 2478 (37nt insert)Mouse Ig germline
         mu-chain switch region (C-region)1325-1359

    AGCTGGGGTGAGCTGAGCTGAGCTGGAGTGAGCTGAGCTGGGCTG AF446347.1 IgM (349-393)
    ............... ..... ....  .     ..  ..         
    AGCTGGGGTGAGCTGGGCTGAACTGGGTTAGATGGAAATGTGAAT #183405        (400-444)              8nt
    .. . ...        . ... ....... ...............     
    AGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAAT   MUSIGHANA IgG3 (2504-2548)

    GAGTGAGCTGAGCTGGGCTGAGCTGGGGTGAGCTGGGCTGAGCTG AF446347.1 IgM (374-418)
    ........................... .     .   .. .       
    GAGTGAGCTGAGCTGGGCTGAGCTGGGTTAGATGGAAATGTGAAT #183407        (443-487)              9nt
      .   .         . ........... ...............     
    AGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAAT   MUSIGHANA IgG3 (2504-2548)

    AGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGACTGTTCTG AF446347.1 IgM (46-90)
    .......................                .         
    AGGTTGAATAGAGCTAAACTCTAGGCTGGGAAACTCTTGGGGAGC #183409        (107-151)              1nt
     .        .   .     . .......................     
    GGTACATGGGGTTGTGGGGACCAGGCTGGGAAACTCTTGGGGAGC   MUSIGHANA IgG3 (1866-1910)

    GAGCTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAAT AF446347.1 IgM (110-154)
    .......................    ..   .                
    GAGCTCAGCTATGCTACGCTGTGACCAGGCTGGGCAGCTCTCAGG #183411,412    (169-213)              1nt
                        . .......................     
    CTAGGGTAAGTGAGGGTATGGGGACCAGGCTGGGCAGCTCTCAGG   MUSIGHANA IgG3 (2295-2339)

    GCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAG AF446347.1 IgM (236-280)
    .......................   .. ..        .   ..    
    GCTGAGCTGGGTGAGCTGAGCTAGTATGAGGACTAGGTTGGGCAG #187684,694,697,698,708               1nt
       .      . .    ...  .......................     
    TAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAG   MUSIGHANA IgG3 (2470-2514)

    TAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCT AF446347.1 IgM (228-272)
    ............. .........   .  .  .     .    .     
    TAGGGTGAGCTGAACTGGGTGAGGGTAAGTGGGAGTATGGAGACC #187685        (272-316)              1nt
      ...       .  .. .   ............ ..........     
    CTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATATGGAGACC   MUSIGHANA IgG3 (2373-2417)

    AGCTGAGCTGAGCTGGGGTGAGCTGGGGTGAGCTGAGCTGGGGTG AF446347.1 IgM (479-523)
    .................. .........  . . .. .   ..      
    AGTTGAGCTGAGCTGGGG-GAGCTGGGGCTATCAGATCACAGGGT #187688        (522-565)              9nt
     .       .  .   .. ..........................     
    TGCCTGAAGGGCCACAGGGGAGCTGGGGCTATCAGATCACAGGGT   MUSIGHANA IgG3 (2553-2597)

    GGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGT AF446347.1 IgM (453-497)
    ........ ...............      . ...              
    GGGGTGAGTTGAGCTGAGCTGGGGGAGCTGGGGCTATCAGATCAC #187689        (515-560)              3nt
             ...   .     ........................     
    TAACCTGCCTGAAGGGCCACAGGGGAGCTGGGGCTATCAGATCAC   MUSIGHANA IgG3 (2548-2592)

  
  

    GTGAGCTGAGCTGAGCTG---------GGGTGAGCTGAGCTGAGC AF446347.1 IgM (556-591)
     .......... . ....             .    .    .        
    CTGGGCTGAGCAGGGCTGAGCTGGGGTTACAGGTGAGCTGGGGTA #187690        (599-543)              i9nt
                 .             ..................     
    GATATTAAGCTGAGCAGC---------TACAGGTGAGCTGGGGTA   MUSIGHANA IgG3 (2171-2206)

    GGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCT AF446347.1 IgM (438-482)
    ......................   .      .   ..  .....    
    GGGGTGAGCTGAGCTGGGGTGACAGGGAGCTGGGGAGGTGGAGCT #187692        (485-529)              0nt
    ....        .    . .  .......................     
    GGGGACCAGGCTGGGCAGCTCTCAGGGAGCTGGGGAGGTGGAGCT   MUSIGHANA IgG3 (2218-2262)

    ACTGAGCTGAGCTAGGGTGA----GCTGAGCTGGGTGAGCTGAGC AF446347.1 IgM (216-256)
    ....................       .    . .  ...  ..  
    ACTGAGCTGAGCTAGGGTGATAGGTGAGGTAGGTGGAAGCATAGG #187699        (263-307)              i4nt
          .   ... ... .     ............ . ......    
    TGGAGACCTGGCTGGGGAGC----TGAGGTAGGTGGGAACATAGG   MUSIGHANA IgG3 (2410-2450)

    GAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTG AF446347.1 IgM (224-268)
    ........................     . .  .    ..        
    GAGCTAGGGTGAGCTGAGCTGGGTAGCTAGGGTAAGTGAGGATGT #187704        (272-316)              4nt
    .       .   .       .........................     
    GCCAGGCTGGACGGCTCTGGGGGTAGCTAGGGTAAGTGAGGATGT   MUSIGHANA IgG3 (1030-1074)

    GCTGAGCTGGGGTGAGCTGAG---CTGAGCTGGGGTGAGCTGAGC AF446347.1 IgM (445-492)
    ................ ....      .   ... . . ... ..    
    GCTGAGCTGGGGTGAGTTGAGTCGAGTATGGGGGCTAACCTGGGC #187705        (489-533)              i3nt
    .  .     ...  .. .      ......... ...........     
    GGGGGAGCTGGGGTAGGTTCA---AGTATGGGGACTAACCTGGGC   MUSIGHANA IgG3 (2047-2088)

    GGCTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTG AF446347.1 IgM (429-473)
    ........................   .        .   ..  .    
    GGCTGAGCTGGGGTGAGCTGAGCTACAGGTGAGCTGGGGTAGGAG #187706,707    (475-519)              4nt
        .           .   .........................     
    CATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAG   MUSIGHANA IgG3 (2166-2210)

    GGGATGAGCTGGGGTGAGCTGAGCTGAGCTGGAGTGAGCTGAGCT AF446347.1 IgM (343-387)
    ......................   .       . . .    .     
    GGGATGAGCTGGGGTGAGCTGATGGGCAGGTCTGGGGGAGCTGGG #187709        (391-435)              0nt
     .   .     ...      . ....... ...............     
    AGTGAGGATGTGGGGACCAAGCTGGGCAGCTCTGGGGGAGCTGGG   MUSIGHANA IgG3 (2014-2058)

    GCTGGGTGAGCTGAGC-TAAGCTGGGGTGAGCTGAGCTGAGCTTG AF446347.1 IgM (241-284)
    . .............. . .........  .  .   .. .        
    GTTGGGTGAGCTGAGCGTGAGCTGGGGTAGGAGGGAGTGTGGGGA #187710        (287-331)              9nt
        .   ....    .............................     
    AGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGA   MUSIGHANA IgG3 (2178-2222)

  
    #187711: huge insert. Sµ stops at 22 and S_3 starts at 2600. Mus musculus  
             chromosome 1 clone (605/608 identity)           

    AGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGGGGTG AF446347.1 IgM (274-318)
    .......................     . ........ .             
    AGCTGAGCTTGGCTGAGCTAGGGGATATTAAGCTGAGCAGCTACA #187712        (326-370)              1nt
    ....  . . ..  ..   .  .......................     
    AGCTAGGGTAGGTGGAAGCATAGGATATTAAGCTGAGCAGCTACA   MUSIGHANA IgG3 (2148-2192)



    GCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAG AF446347.1 IgM (236-280)
    ..................  ..... .  .    . .  .  ..             
    GCTGAGCTGGGTGAGCTGGTCTAAGGTAAGTGAGGGTATGGGGAC  #195665,670,676(266-310)             4nt
       .       ..    .  ... .....................  
    CTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGGGGAC  MUSIGHANA IgG3 (2275-2319)

    TGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGC AF446347.1 IgM (502-546)
    ......................... .      .   .   . .            
    TGGGGTGAGCTGAGCTGGGGTGAGCAGCTACAGGTGAGCTGGGGT  #195666       (532-576)             5nt
     .  .          .  . .........................
    GGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGT  MUSIGHANA IgG3 (2161-2206)

    AGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGCTG AF446347.1 IgM (200-244)
    .............. .........      . .   .   ..  .             
    AGCTGGGCTGAGCTAGACTGAGCTACAGGTGAGCTGGGGTAGGAG  #195667,674 (232-276)               4nt
        ..              .........................
    CATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAG  MUSIGHANA IgG3 (2166-2210)

    TGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGC AF446347.1 IgM (178-222)
    ......................     ..   ..  ..    .              
    TGGGGTGAGATGGGGTGAGCTGGAGCTGGGGTAGGAGGGAGTATG  #195669,671,685(208-252)             0nt
            ..   . .      .......................
    ATTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATG  MUSIGHANA IgG3 (2453-2497)

    CTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACG AF446347.1 IgM (83-127)
    ...  ..................... .          ..  .              
    CTGCACTGAGCTGAGATGAGCTGGGGAGTTGAGGTAGGTGGAAGC  #195672,680   (117-161)             7nt      
     ..     .          ......... ............ . .
    GTGGGAATATGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAAC  MUSIGHANA IgG3 (2401-2445)

    GGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACT AF446347.1 IgM (26-70)
    ....................... ..      . .  . . .                
    GGAATGAACTTCATTAATCTAGGCTGGGGTAGGTTGGAGTATGGG  #195675    (23-67)               1nt
                 .  .  .  .......................
    CAGGCTGGGCAGCTAGAGGTGAGCTGGGGTAGGTTGGAGTATGGG  MUSIGHANA IgG3 (1791-1835)

    GTGAGCTGAGCTGGGCTGAGCTGGGGTGAGCTGGGCTGAGCTGGG AF446347.1 IgM (667-711)
    ...................... . .     ...        ..              
    GTGAGCTGAGCTGGGCTGAGCTTGAGGTTAGTGGAAGTGTAGGGA  #195679,683   (696-740)             0nt
        .   ....  .  .    ............ ..........
    ACCTGGGCAGCTCTGGGGCAGCTGAGGTTAGTGGGAGTGTAGGGA  MUSIGHANA IgG3 (2081-2125)

    ATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCC AF446347.1 IgM (29-73)
    .......................      . .  . . .     .             
    ATGAACTTCATTAATCTAGGTTGGGGTAGGTTGGAGTATGGGAAC  #195681    (27-71)               2nt
              .  .  .  . ........................
    GCTGGGCAGCTAGAGGTGAGCTGGGGTAGGTTGGAGTATGGGAAC  MUSIGHANA IgG3 (1794-1838)

    195684: huge insert. Sµ stops at 172 and S_3 starts at 2482. The insert is S_3
                         1971-2372.          

    GGGGTGAGCTGAGCTGAGCTGAGCTGAGCTGAGCTGGGGTGAGCT AF446347.1 IgM (573-617)
    ............. ...........  . . ..    ...  .
    GGGGTGAGCTGAGTTGAGCTGAGCTAGGGTAAGTGAGGGTATGGG  #198652        (571-615)             5nt
     .. .. .. .   ..    .........................
    AGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGGG  MUSIGHANA IgG3 (2272-2316)

    TGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGGGG AF446347.1 IgM (462-506)
    ......................  . .    .  . .    . ..
    TGAGCTGAGCTGGGGTGAGCTGTACAGGTGGGCTGGGGTAGGAGG  #198654        (433-477)             0nt
      ..   .    .         ........ ..............
    ATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGG  MUSIGHANA IgG3 (2167-2211)

    CTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACAC AF446347.1 IgM (34-78)
    .........................    .  ..            
    CTTCATTAATCTAGGTTGAATAGAGTATTAAGCTGAGCAACTACA  #198656        (60-104)              6nt
                 ..    .... ............... ... .
    AGCTGAGGTAGGTGGGAACATAGGGTATTAAGCTGAGCAGCTATA  MUSIGHANA IgG3 (2427-2471)

    AATGAGATACTCTGGAGTAGCT-GAGATGGGGTGAGATGGGGTGA AF446347.1 IgM (152-195)
    ......................     .  . .  . . ..     
    AATGAGATACTCTGGAGTAGCTTGTGAGCTGGGGTAGGAGGGAGT  #198657        (151-195)             i1nt
      .   .  ..  . ..      ......................
    GTATTAAGCTGAGCAGCTATAG-GTGAGCTGGGGTAGGAGGGAGT  MUSIGHANA IgG3 (2451-2494)

    TGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGC AF446347.1 IgM (442-486)
    ................... ....... . . .   ..  .. .
    TGAGCTGAGCTGGGGTGAGGTGAGCTGGGTTAGATGGAAATGTGA  #198658        (441-485)             10nt
      .. .  .   .    .............. .............
    CTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGA  MUSIGHANA IgG3 (2502-2546)

MSH6 +/-

    GGGGTGAGCTGATCTGAAATGAGATACTCTGGAGTAGCTGAGATG AF446347.1 IgM (135-179)
    ..........................   . .            .        
    GGGGTGAGCTGATCTGAAATGAGATAGGGTAGGAGGGAGTGTGGG  #183321        (187-231)             7nt
       .            .  .... . ...................     
    TAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGG   MUSIGHANA IgG3 (2176-2220)

    CTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAG AF446347.1 IgM (546-590)
    ...................... .   .   . .                   
    CTGAGCTGGGGTGAGCTGAGCTCATAGGATATTAAGCTGAGCAGC  #183322        (597-641)             0nt
      .      ..  .. ..    .......................     
    GGGGAGCTAGGGTAGGTGGAAGCATAGGATATTAAGCTGAGCAGC   MUSIGHANA IgG3 (2144-2188)

    GGCTGAGCTGGGGTGAGCTGA--GCTGGGGTGAGCTGAGCTGAGC AF446347.1 IgM (429-471)
    .....................  . .  .  ..  ..    .. .                
    GGCTGAGCTGGGGTGAGCTGAATGGTTAGTGGAAGTGTAGGGACC  #183323        (480-524)             i2nt
    ..        ...  ......  ......... ............     
    GGGCAGCTCTGGGGCAGCTGA--GGTTAGTGGGAGTGTAGGGACC   MUSIGHANA IgG3 (2085-2127)

    TGATCTGAAATGAGATACTCTGGAGTAGCTGAGATGGGGTGAGAT AF446347.1 IgM (144-188)
    .......................    .  .   .  .  ..                   
    TGATCTGAAATGAGATACTCTGGGTAGGAGGGAGTATGAGGACTA  #183324,334    (196-240)             2nt
    ... . .  ..  .  .    ........................     
    TGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTA   MUSIGHANA IgG3 (2460-2504)

    GAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTGGGATGAGCT AF446347.1 IgM (308-352)
    ................ ..... .  .  . .   .  .   .                 
    GAGCTGGGGTGAGCTGGGCTGAACCTGCCTGAAGGGCCACAGGGG  #183325,353,349(350-394)             1nt
    . . ...   ..  .. .   ........................     
    GGGTTGGATGGAAATGTGAATAACCTGCCTGAAGGGCCACAGGGG   MUSIGHANA IgG3 (2528-2572)

    ACACTGGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCT AF446347.1 IgM (75-119)
    .......................   ....  .. .      .                 
    ACACTGGACTGTTCTGAGCTGAGGGCAGCTCTGGGGGAGCTGGGG  #183326        (126-170)             1nt
         .   ..           .......................     
    GTGAGGATGTGGGGACCAAGCTGGGCAGCTCTGGGGGAGCTGGGG   MUSIGHANA IgG3 (2015-2059)

    ACTGCCTACACTGGACTGTTC--TGAGCTGAGATGAGCTGGGGTG AF446347.1 IgM (68-110)
    .....................  .           ..     ...                
    ACTGCCTACACTGGACTGTTCGATACAGGTGAGCCAGGGTAAGTG  #183327,343,346(120-164)              i2nt
            ..          .  ............ .........     
    GTGAGGACCAGGCTGGGCAGC--TACAGGTGAGCCGGGGTAAGTG   MUSIGHANA IgG3 (2361-2403)

    CTAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAGC AF446347.1 IgM (59-103)
    ........................        .. .. . .                    
    CTAAACTCTACTGCCTACACTGGAGCTGGGGTAGGTGGGGTTGTG  #183328        (109-153)              3nt
       .          ..     ........................     
    AACAGGCTGGACAGCTCTGGGGGAGCTGGGGTAGGTGGGGTTGTG   MUSIGHANA IgG3 (1741-1785)

    GTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGC AF446347.1 IgM (232-276)
    .......................     .    ..        .                 
    GTGAGCTGAGCTGGGTGAGCTGACAGGTGAGCTGGGTTAGATGGA  #183329,342    (281-325)              1nt
     ....         . .     ................ ......     
    ATGAGGACTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGA   MUSIGHANA IgG3 (2495-2539)

    ATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGG AF446347.1 IgM (187-231)
    ...................... .  ..     .   .  . ...                
    ATGGGGTGAGCTGAGCTGGGCTTAAGTGAGGGTATGGGGACCAGG  #183330,356,358(233-277)              0nt
             .  .      .  .......................     
    GCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGGGGACCAGG   MUSIGHANA IgG3 (2279-2323)

    TGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCTTGGCT AF446347.1 IgM (243-287)
    ......................  ..     ..     .  ..                  
    TGGGTGAGCTGAGCTAAGCTGGCCTGCCTGAAGGGCCACAGGGGA  #183335,338    (291-335)              0nt          
     .   ..    .       .  .......................     
    GGTTGGATGGAAATGTGAATAACCTGCCTGAAGGGCCACAGGGGA   MUSIGHANA IgG3 (2529-2573)

    TGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (238-282)
    ................ ......   .        ...... . .                
    TGAGCTGGGTGAGCTGGGCTAAGGCAGCTCTCAGGGAGCTGGGGT  #183336,40     (299-343)              1nt
    ....      . .    .    .......................     
    TGAGGGTATGGGGACCAGGCTGGGCAGCTCTCAGGGAGCTGGGGT   MUSIGHANA IgG3 (2305-2349)

    CTGAGCTGGGGTGAGCTGAGCTGAGCTGAGCTGGGGTGAGCTGGG AF446347.1 IgM (601-645)
    .......................    ...   .  ....                     
    CTGAGCTGGGGTGAGCTGAGCTGGTAGGAGGGAGTATGAGGACTA  #183337        (645-689)              1nt
                .    .    .......................     
    TGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTA   MUSIGHANA IgG3 (2460-2504)

    GACTGTTCTGAGCTGAGATGAG-CTGGGGTGAGCTCAGCTATGCT AF446347.1 IgM (81-124)
    ......................    ..  .     ..      .                
    GACTGTTCTGAGCTGAGATGAGATCTGGAGGGAGCTAGGATAAGT  #183339, 351   (130-174)              i1nt
    .  .      ..    ..     ......................     
    GTATAGGAGCAGGCTGGACAGC-TCTGGAGGGAGCTAGGATAAGT   MUSIGHANA IgG3 (1973-2016)

 
  

    #183341: Sµ stops at 107 for sure, S_3 starts 1684 (best alignment). 176bp insert
             (Sµ 124-259+40bp)

    TGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCTTGGCTGAGC AF446347.1 IgM (247-291)
    ... .... ...............                                    
    TGAACTGAACTAAGCTGGGGTGAGTATGAGGACTAGGTTGGGCAG  #183347        (299-343)              3nt
    .            .  .. . ........................     
    TAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAG   MUSIGHANA IgG3 (2470-2514)

    GCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTGG AF446347.1 IgM (300-344)
    .... ..................  . .     .  .                       
    GCTGGGCTGAGCTGGGGTGAGCTAGGATATTAAGCTGAGCAGCTA  #183348,191727 (358-402)              1nt
    .  .    .    . ..     .... ..................     
    GGAGCTGAGGTAGGTGGGAACATAGGGTATTAAGCTGAGCAGCTA   MUSIGHANA IgG3 (2425-2469)

  

    GGCTGAGCTGGGGTGAGCT-------TGAGCTTGAGCTTGAGCTT AF446347.1 IgM (700-737)
    ...................       .      .  .  .                      
    GGCTGAGCTGGGGTGAGCTGAGCTGGTTGTGAGGACCAAGCTGGC  #183350        (751-795)              i7nt
    .     .   ..... .         ............ .....     
    GAGCTGGGGTGGGTGGGGN-------TTGTGAGGACCAGGCTGGG   MUSIGHANA IgG3 (2340-2377)

    TGGGCTGAGCTGGGG--------------TGAGCTTGAGCTTGAG AF446347.1 IgM (698-728)
    ...............              .      .. .  .       .  .                       
    TGGGCTGAGCTGGGGGTGAGCTGAGCTGGTTGTGAGGACCAGGCT  #183354        (750-794)              i14nt
    .... .. .  ...               ................     
    TGGGGTGGGTGGGGN--------------TTGTGAGGACCAGGCT   MUSIGHANA IgG3 (2344-2374)

    AGCTCAGCTATGCTACGCTGT--GTTGGGGTGAGCTGATCTGAAA AF446347.1 IgM (111-153)
    .....................  .       .    .                        
    AGCTCAGCTATGCTACGCTGTTAGGGACCAGGCTGGGCAGCTCTC  #183357        (162-206)              i2nt
          .  .      .      ......................     
    GCTAGGGTAAGTGAGGGTATG--GGGACCAGGCTGGGCAGCTCTC   MUSIGHANA IgG3 (2294-2336)

  
    GATCTGAAATGAGATACTCTGGAGTAGCTGAGATGGGGTGAGATG AF446347.1 IgM (145-189)
    ........................     .  .  . . .    .                
    GATCTGAAATGAGATACTCTGGAGCTAGGGTAAGTGAGGGTATGG  #191721        (196-240)              4nt
     .                  .........................     
    CAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGG   MUSIGHANA IgG3 (2271-2315)

    TGAGCTTGGCTGAGCTAGG-------GTGAGCTGAGCTGAGCTGG AF446347.1 IgM (277-314)
    ...................       . .      .  .     .                
    TGAGCTTGGCTGAGCTAGGCAGCTCTGGGGCAGCTGGGGTTGGTG  #191722        (285-329)              i7nt
      ..   ..        .        .... .... . ..  ...       
    GCAGGCTGGACAGCTCTGA-------GGGGAAGCTAGAGTAAGTG   MUSIGHANA IgG3 (1643-1680)

    TGGACTGTTCTGAGCTGAGAT--GAGCTGGGGTGAGCTCAGCTAT AF446347.1 IgM (79-121)
    .....................      . .   .   ..    .                 
    TGGACTGTTCTGAGCTGAGATACAGGTGAGCTGGGGTAGGAGGGA  #191723,730,750(96-140)               i2nt
     . . .   ...... .  ..  ......................       
    GGTATTAAGCTGAGCAGCTAT--AGGTGAGCTGGGGTAGGAGGGA   MUSIGHANA IgG3 (2450-2492)

    TGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGGGGTGAGC AF446347.1 IgM (467-511)
    ...........................      .   .   . .                
    TGAGCTGGGGTGAGCTGAGCTGAGCTGCTACAGGTGAGCTGGGGT  #191724        (479-523)              10nt
     .       . .     ........ ...................       
    GGGAACATAGGGTATTAAGCTGAGCAGCTATAGGTGAGCTGGGGT   MUSIGHANA IgG3 (2440-2484)

    CTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTGGG AF446347.1 IgM (312-356)
    ......... ............. .   .     .   ...                    
    CTGAGATGAACTGGGGTGAGCTCTGGGTTAGATGGAAATGTGAAT  #191725,747,751(723-767)              1nt
      .      .       . .  ....... ...............       
    AGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAAT   MUSIGHANA IgG3 (2504-2548)

    TGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTGGGATGAGCTGGGG AF446347.1 IgM (312-356)
    ......................      .  ..   ...    ..                
    TGGGGTGAGCTGAGCTGAGCTGACTGGGGTAGGTTGGAGTATAGG  #191726        (329-373)              0nt
     ..   .           .   .......................       
    AGGCTGGGCAGCTCTCAGGTGAACTGGGGTAGGTTGGAGTATAGG   MUSIGHANA IgG3 (1935-1979)



    TAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAGCT AF446347.1 IgM (60-104)
    .......................       .      ..  .. .                
    TAAACTCTACTGCCTACACTGGAGGAGGGAGTATGAGGACTAGGT  #191728,756    (77-121)              1nt
      . .. ..           . .......................       
    GCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGT   MUSIGHANA IgG3 (2463-2507)

    CTGGGGTGAGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGGG AF446347.1 IgM (396-440)
    ....................... .       .      .  .                 
    CTGGGGTGAGCTGGGCTGAGCTGTGAGCCAGGGTAAGTGGGAGTA  #191729        (413-457)             1nt
           .    .     .   ....... ............ ..       
    GGACCAGGCTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATA   MUSIGHANA IgG3 (2365-2409)

    TGAGCTGGGGTAAGCTG-----------GGATGAGCTGGGGTGAG AF446347.1 IgM (327-360)
    .................           .   ... .  ... .                
    TGAGCTGGGGTAAGCTGAGCTGGGGTGAGCTGGACAGCTCTGGGG  #191731        (343-387)              i11nt
    ..   .  .. .. . .           .................       
    TGGAGTATGGGAACCAG-----------GCTGGACAGCTCTGGGG   MUSIGHANA IgG3 (1825-1858)

    AGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAG AF446347.1 IgM (167-211)
    .......................      .   .  ..                       
    AGTAGCTGAGATGGGGTGAGATGTTAGATGGAAATGTGAATAACC  #191733,744    (188-232)              1nt
     .          .. . .    ... ...................       
    TGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAATAACC   MUSIGHANA IgG3 (2508-2552)

    AGCTGGGCTGAGCTGGGCTGAG-CTGGGGTGAGCTGAGCTGGGGT AF446347.1 IgM (414-457)
    ......................    ... ...... .   .. .           
    AGCTGGGCTGAGCTGGGCTGAGATCTGGGGGAGCTGGGGTAGGTT  #191734        (430-474)              i1nt
     .  ...   .    ..      ......................       
    TGTGGGGACCAAGCTGGGCAGC-TCTGGGGGAGCTGGGGTAGGTT   MUSIGHANA IgG3 (2022-2065)

    GAGCTGGGGTGAGCTGAGCTGAGCTGGAGTGAGCTGAGCTGGGCT AF446347.1 IgM (348-392)
    ................ ......  .  . .   .. .                       
    GAGCTGGGGTGAGCTGGGCTGAGAGGTGGAGCTGTGGGGACCAGG  #191735        (365-469)              1nt
    . .  .   . ..   .   . .......................       
    GGGCAGCTCTCAGGGAGCTGGGGAGGTGGAGCTGTGGGGACCAGG   MUSIGHANA IgG3 (2230-2274)

    TGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGC AF446347.1 IgM (84-128)
    ...........................          ..  .                   
    TGTTCTGAGCTGAGATGAGCTGGGGTGCTGAGGTAGGTGGAAGCA  #191736        (101-145)              9nt
    ..     .          ....... .............. . ..       
    TGGGAATATGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACA   MUSIGHANA IgG3 (2402-2446)

    GGGGTAAGCTGGGATGAGCTGGGGTGAGCTGAGCTGAGCTGGAGT AF446347.1 IgM (333-377)
    ...................... . .. . ..   .                         
    GGGGTAAGCTGGGATGAGCTGGAGGGACCAGACTGGGCAGCTCTG  #191737        (350-394)              0nt
      . . .. .  .  .   .. .......................       
    CAGCTGAGGTTAGTGGGAGTGTAGGGACCAGACTGGGCAGCTCTG   MUSIGHANA IgG3 (2099-2143)

    GGCTGAGCTGGGCTGAGCTGGGCTGAGCTGGGGTGAGCTGAGCTG AF446347.1 IgM (409-453)
    .......................   . .  .  .      .  .                
    GGCTGAGCTGGGCTGAGCTGGGCCAGGGTAAGTGGGAGTATGGAG  #191738        (426-470)              2nt
     .    .   .    .. .. ... ............ .......       
    AGGCTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATATGGAG   MUSIGHANA IgG3 (2370-2414)

    TCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGACTGTT AF446347.1 IgM (43-87)
    ......... .............       ..    . .  .                    
    TCTAGGTTGCATAGAGCTAAACTGGGGGAGCTGGGGTAGGTTCGA  #191739,748    (60-104)               2nt
    .   .        . ..    ...................... .       
    TGGGGACCAAGCTGGGCAGCTCTGGGGGAGCTGGGGTAGGTTCAA   MUSIGHANA IgG3 (2024-2068)

    TGAGCTGGGCTGAGCTGGACTG-AGCTGAGCTAGGGTGAGCTGAG AF446347.1 IgM (198-241)
    ................ .....  .  .    .... . .  . .                
    TGAGCTGGGCTGAGCTAGACTGGTGGGGTAGGAGGGAGTGTGGGG  #191740        (215-259)              i1nt
     .    .     .          ......................       
    AGCTGAGCAGCTACAGGTGAGC-TGGGGTAGGAGGGAGTGTGGGG   MUSIGHANA IgG3 (2178-2221)

    CTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAG    AF446347.1 IgM (501-544)
    ...................... .   . .       .      .                 
    CTGGGGTGAGCTGAGCTGGGGTTACAGGTGAGCCAGGGTAAGTGG  #191741        (509-553)              0nt
       . .      .    .  . ............ ..........
    TGTGAGGACCAGGCTGGGCAGCTACAGGTGAGCCGGGGTAAGTGG   MUSIGHANA IgG3 (2360-2404)

    GCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGG AF446347.1 IgM (270-314)
    .......................  ..        .   ....                   
    GCTGAGCTGAGCTTGGCTGAGCTGAGGACTAGGTTGGGCAGCTAC  #191743        (287-331)              1nt
       .    .      .      .......................       
    TGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAGCTAC   MUSIGHANA IgG3 (2474-2518)

    GAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCT AF446347.1 IgM (184-228)
    .......................    .   .     .  .....                 
    GAGATGGGGTGAGCTGAGCTGGGACTGGGCAGCTCTGGGGGAGCT  #191745,762    (203-247)              1nt
    .  .  ... . .  . .    .......................       
    GTTAGTGGGAGTGTAGGGACCAGACTGGGCAGCTCTGGGGGAGCT   MUSIGHANA IgG3 (2107-2151)

    GGACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTA AF446347.1 IgM (214-258)
     ........... .............     .. ...... . ..                 
    AGACTGAGCTGACCTAGGGTGAGCTGTTACAGGGGAGCTGGGGTA  #191746        (230-274)              7nt
      .           .. . ..... . ...... ...........       
    GAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGTA   MUSIGHANA IgG3 (2162-2206)

    AACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAGCTGG AF446347.1 IgM (62-106)
    ......................   .  .  .   . .. .. .                 
    AACTCTACTGCCTACACTGGACGTATGGGGACCAGGCTGGGCAGC  #191749    (79-123)               0nt
     .     ..        ..   .......................       
    GAGGGAGCTAGGGTAAGTGAGGGTATGGGGACCAGGCTGGGCAGC   MUSIGHANA IgG3 (2288-2332)

    TGGGGTAAGCTGGGATGAGCTGGGGTGAGCTGAGCTGAGCTGGAG AF446347.1 IgM (332-376)
    .................... ...  .     ..   ..                       
    TGGGGTAAGCTGGGATGAGCAGGGTAGGTGGAAGCATAGGATATT  #191752    (348-392)              4nt
    ....     .....      .........................       
    TGGGCAGCTCTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATATT   MUSIGHANA IgG3 (2132-2176)

    GAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACT AF446347.1 IgM (174-218)
    ........................ .    ..        .. .                    
    GAGATGGGGTGAGATGGGGTGAGCAGGATGGGCACCTCTGGGGCA  #191753    (192-236)              4nt              
    . . . ..  .   ..  . ....... ... .. ..... ..       
    GGGGTTGGTGGGAGTGTAGGGAGCAGGCTGGACAGCTCTGAGGGG   MUSIGHANA IgG3 (1621-1665)

    AAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAGCTG AF446347.1 IgM (61-105)
    ................. ....       ...... .    . .                    
    AAACTCTACTGCCTACAGTGGATCTGGGGGAGCTGGGGTAGGTTC  #191755    (94-138)               0nt
           ..        .  . .......................       
    TGTGGGGACCAAGCTGGGCAGCTCTGGGGGAGCTGGGGTAGGTTC   MUSIGHANA IgG3 (2022-2066)

    GGGCTGAGCTGGGCTGAGCTG--GGCTGAGCTGGGGTGAGCTGAG AF446347.1 IgM (408-450)
    ............. .......              . .    . .                     
    GGGCTGAGCTGGGGTGAGCTGCTCAGGAGAGGTAAGGGTATGGGG  #191757    (445-489)              i2nt
      .   ....  .. .       ................ .....
    CTGGGTAGCTCTGGGGGAGCC--CAGGAGAGGTAAGGGTGTGGGG MUSIGHANA IgG3 (1551-1593)

    AGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTG AF446347.1 IgM (229-273)
    ......................  ...  .    ...       .                    
    AGGGTGAGCTGAGCTGGGTGAGTGGAGGGAGCTAGGGTAAGTGAG  #191758,759    (267-311)              0nt
     ...      .    .      .......................       
    TGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAG   MUSIGHANA IgG3 (2264-2308)

    CTGAGCTGAGCTGGGGTGAGCTGGGGTGAGCTGAGCTGGGGTGAG AF446347.1 IgM (481-525)
    .........................  .  ...    . . .  .                    
    CTGAGCTGAGCTGGGGTGAGCTGGGCAGCTCTGGAGGGAGCTAGG  #191760    (519-563)              6nt
     ..         ..     ..........................       
    GTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGG   MUSIGHANA IgG3 (2255-2299)

    AGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAG AF446347.1 IgM (167-211)
    ...........................  .      ....                         
    AGTAGCTGAGATGGGGTGAGATGGGGT--GAGGGAGTGTGGGGAC  #191761        (176-218)              13nt
      .           ...... ......  ................       
    GCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGAC   MUSIGHANA IgG3 (2179-2223)

    GGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGT AF446347.1 IgM (453-497)
    ........................  .   .    .       .                 
    GGGGTGAGCTGAGCTGAGCTGGGGGAATAAGCTGGGCAGCTCTGG  #191763        (470-514)              3nt
     .   .         .     .....  .................     
    AGCTAGGATAAGTGAGGATGTGGGGACCAAGCTGGGCAGCTCTGG   MUSIGHANA IgG3 (2004-2048)

    TAGGGTGAGCTGAGCTGAGCTG-GGGTGAGCTGAGCTGAGCTGGG AF446347.1 IgM (292-335)
    ............ .........     . .  .    .    . .                
    TAGGGTGAGCTGGGCTGAGCTGTTCTGGGGGAGCTAGGGTAGGTG  #191764,65   (308-352)              i1nt
    .   . .  . .           ......................     
    TGTAGGGACCAGACTGGGCAGC-TCTGGGGGAGCTAGGGTAGGTG   MUSIGHANA IgG3 (2118-2161)

    AGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTA AF446347.1 IgM (185-229)
    ...............................  .     .  . .                
    AGATGGGGTGAGCTGAGCTGGGCTGAGCTGGGGTTGTGAGGACCA  #190320        (201-245)              11nt
     .   .        ........... .  ................     
    GGGCAGCTCTCAGGGAGCTGGGGTGGGTGGGGNTTGTGAGGACCA   MUSIGHANA IgG3 (2326-2370)

    AGCTAGGGTGAGCTGAGCTG----GGTGAGCTGAGCTAAGCTGGG AF446347.1 IgM (225-265)
    ....................    .. ... . ..       ..                 
    AGCTAGGGTGAGCTGAGCTGAGCTGGAGAGGTAAGGGTGTGGGGA  #190321        (250-294)              i4nt
     .      .. .     .      .....................     
    GGTAGCTCTGGGGGAGCCCA----GGAGAGGTAAGGGTGTGGGGA   MUSIGHANA IgG3 (1554-1594)

    CTTCATTAATCTAGGTTGAATA-GAGCTAAACTCTACTGCCTACA AF446347.1 IgM (34-77)
    ......................   .  .   .    .    .                 
    CTTCATTAATCTAGGTTGAATAAGTGGAAGCATAGGATATTAAGC  #190323        (50-94)                i1nt
         .           .     ......................     
    AGCTCTGGGGGAGCTAGGGTAG-GTGGAAGCATAGGATATTAAGC   MUSIGHANA IgG3 (2137-2180)

    AAGCTGGGATGAGCTGGGGTG---AGCTGAGCTGAGCTGGAGTGA AF446347.1 IgM (338-379)
    .....................   ..    .          . .                
    AAGCTGGGATGAGCTGGGGTGGCGAGTATGGGGACTAACCTGGGC  #190324        (361-405)              i3nt
      .   .   . .  ..       .....................     
    GGGGGAGCTGGGGTAGGTTCA---AGTATGGGGACTAACCTGGGC   MUSIGHANA IgG3 (2047-2088)

    AGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTG AF446347.1 IgM (91-135)
    ......................    .  .     .   .                     
    AGCTGAGATGAGCTGGGGTGAGTATGGAGACCTGGCTGGGGAGGT  #190325,341    (107-151)              0nt
     .       . .   . . .. ..................... .     
    GGTGAGCCGGGGTAAGTGGGAATATGGAGACCTGGCTGGGGAGCT   MUSIGHANA IgG3 (2386-2430)

    ATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGG AF446347.1 IgM (187-231)
    .......................   .     . .         .                
    ATGGGGTGAGCTGAGCTGGGCTGTAGTTCTGGGGGAGCCCAGGAG  #190326        (220-264)              1nt
      ...   ..       .    .... ..................     
    TGGGGTATAGGAACCAGGCTGGGTAGCTCTGGGGGAGCCCAGGAG   MUSIGHANA IgG3 (1533-1577)

    TTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGAC AF446347.1 IgM (39-83)
    ................... ...   .. . .      ...   .                
    TTAATCTAGGTTGAATAGAACTAGGTTCGAGTATGGGGACTAACC  #190329,334    (63-107)               2nt
      .     ..  ..   .   ....... ................     
    GCAGCTCTGGGGGAGCTGGGGTAGGTTCAAGTATGGGGACTAACC   MUSIGHANA IgG3 (2039-2083)

    GAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTG AF446347.1 IgM (234-278)
    ........................  .  ...       .                     
    GAGCTGAGCTGGGTGAGCTGAGCTCTGGAGGGAGCTAGGGTAAGT  #190330        (258-302)              4nt
      .  . .    .   .   .........................     
    CTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGT   MUSIGHANA IgG3 (2261-2305)

  

    TAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCT AF446347.1 IgM (169-213)
    ........................ .    . .    . .  .                 
    TAGCTGAGATGGGGTGAGATGGGGAGTATGGGGACTAGGTTGGGC #190331        (185-229)              3nt          
    ..   .  .   .. .     ........................     
    TATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGC   MUSIGHANA IgG3 (2468-2512)

    ATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGG AF446347.1 IgM (187-231)
    .......................    ...   ..    .  ..                 
    ATGGGGTGAGCTGAGCTGGGCTGCATGGGAAACAGGCTGGACAGC #190335        (202-246)              1nt
      ...       .      .  .......................     
    GGGGGAGCTAGGGTAGGTTGGAGCATGGGAAACAGGCTGGACAGC   MUSIGHANA IgG3 (1711-1755)

    TGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (238-282)
    ........... ..........   ..    ..... .. .  ..                
    TGAGCTGGGTGGGCTGAGCTAATGGGGACCAAGCTGGGCAGCTCT #190336,339    (263-307)              0nt
     ..... ..     ....    .......................     
    GGAGCTAGGATAAGTGAGGATGTGGGGACCAAGCTGGGCAGCTCT   MUSIGHANA IgG3 (2002-2046)

    GGTGAGCTGAGCTGAGCTGAGCTGGGGTGAGCTGGGGTGAGCTGA AF446347.1 IgM (610-654)
    ...................... .. ..       ....     .                
    GGTGAGCTGAGCTGAGCTGAGCGGGAGTTGAGGTAGGTGGAAGCA #190338        (632-676)              0nt
     . ..     .       .   ..... ............ . ..     
    TGGGAATATGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACA   MUSIGHANA IgG3 (2402-2446)

    GGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCT AF446347.1 IgM (80-124)
    ......................    ...                                
    GGACTGTTCTGAGCTGAGATGATTGTGGGGACCAGGCTGGGAAAC  #191678,706,719(97-141)               0nt
    ..        . .   .   . .......................     
    GGGGAAACTGGGGTACATGGGGTTGTGGGGACCAGGCTGGGAAAC  MUSIGHANA IgG3 (1855-1899)

    GAGATGAGCCAAACTGGAATGAACTTCATTAATCTAGGTTGAATA AF446347.1 IgM (11-55)
    ......................        .     .. .                    
    GAGATGAGCCAAACTGGAATGACACAGGGGAGCTGGGGCTATCAG  #191680,684    (21-65)                0nt
    . ..  . ..   ... .  . .......................     
    GTGAATAACCTGCCTGAAGGGCCACAGGGGAGCTGGGGCTATCAG  MUSIGHANA IgG3 (2543-2587)

    TGTTGGGGTGAGCTGATCTGAAATGAGATACTCTGGAGTAGCTGA AF446347.1 IgM (131-175)
    .......................   .        . .    ...                
    TGTTGGGGTGAGCTGATCTGAAAGCTGGGGTAGGAGGGAGTATGA  #191681,685,691,707(168-212)          1nt
    .   .  . .     ..  .  .......................     
    TTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGA  MUSIGHANA IgG3 (2454-2498)



    TGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTGGGA AF446347.1 IgM (302-346)
    .. ............... ..... .  . .  .  . . .. .                
    TGGGCTGAGCTGGGGTGAACTGAGGTAGGATAAGTGAGGATGTGG  #191682        (314-358)             3nt
      .....  . .   .. .  ... ....................     
    CAGGCTGGACAGCTCTGGAGGGAGCTAGGATAAGTGAGGATGTGG  MUSIGHANA IgG3 (1982-2026)

    TGGACTGTTCTGAGCTGAGAT--GAGCTGGGGTGAGCTCAGCTAT AF446347.1 IgM (79-121)
    .....................    .   .   . .                        
    TGGACTGTTCTGAGCTGAGATACAGGTGAGCTGGGGTAGGAGGGA  #191683        (96-140)              i2nt
     . . .   ...... .  ..  ......................     
    GGTATTAAGCTGAGCAGCTAT--AGGTGAGCTGGGGTAGGAGGGA  MUSIGHANA IgG3 (2450-2492)

    CTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGCTGGG AF446347.1 IgM (202-246)
    ............ .......... .   .   ...    .                        
    CTGGGCTGAGCTAGACTGAGCTGGGTAGGTTCGAGTATGGGGACT  #191686,87,693 (211-255)             1nt
    ...... .  .. .        .......... ............     
    CTGGGCAGCTCTGGGGGAGCTGGGGTAGGTTCAAGTATGGGGACT  MUSIGHANA IgG3 (2035-2079)

    GAAATGAGATACTCTGGAGTAG-CTGAGATGGGGTGAGATGGGGT AF446347.1 IgM (150-193)
    ......................       ..     ......  .                   
    GAAATGAGATACTCTGGAGTAGGGTGTGGGGACCAGGATGGGCAG  #191688        (185-229)             i1nt
          .. .    . .    . .... .... .... ... ...     
    GGGGCAGCTGGGGTTGGTGGGA-GTGTAGGGAGCAGGCTGGACAG  MUSIGHANA IgG3 (1612-1655)

    #191692,694 Sµ stops at 60, S_3 starts at 1746. 105nt insert (possibly from Sµ 523-627)

    CTGAGCTGAGCTGGGGTGAGCTGGGGTGAGCTGAGCTGGGGTGAG AF446347.1 IgM (481-525)
    ... . ....... ......... . .  . . ..   ....  .                   
    CTGGGGTGAGCTGAGCTGAGCTGAGCTAGGGTAAGTGAGGGTATG  #191695        (508-552)             1nt
    .  .. .. .. .  ...    .......................       
    CCAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATG  MUSIGHANA IgG3 (2270-2314)

    AGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAG AF446347.1 IgM (167-211)
    .......................    .      ..... . .                 
    AGTAGCTGAGATGGGGTGAGATGTATAGGAGCAGGCTGGACAGCT  #191696,716    (184-228)             1nt
    ..  .    .  .  .   .  .......................     
    AGGTGAACTGGGGTAGGTTGGAGTATAGGAGCAGGCTGGACAGCT   MUSIGHANA IgG3 (1951-1995)

    TGAGCTGGGGTGAGCTGAGCTGAGCTGAGCTGAGCTGAGCTGGGG AF446347.1 IgM (567-611)
    ...........................      .       ...                 
    TGAGCTGGGGTGAGCTGAGCTGAGCTGCTACAGGTGAGCTGGGGT  #191697        (583-627)             10nt
     .       . .   . ........ .... ..............     
    GGGAACATAGGGTATTAAGCTGAGCAGCTATAGGTGAGCTGGGGT   MUSIGHANA IgG3 (2440-2484)

    GGGGTGAGCTGGGGTGAGCTGAGCTGAGCTGGAAGTGAGCTGAGC AF446347.1 IgM (633-677)
    .......................    .  .  .                    
    GGGGTGAGCTGGGGTGAGCTGAGAGCTGGGGCTATCAGATCACAG  #191698,700,717,679(645-689)         1nt      
               ...  .   . .......................     
    ACCTGCCTGAAGGGCCACAGGGGAGCTGGGGCTATCAGATCACAG   MUSIGHANA IgG3 (2550-2594)

    GGGGTGAGCTGAGCTGAGCTGGAAGTGAGCTGAGCTGGGCTGAGC AF446347.1 IgM (643-687)
    ........... . ........     .  .  .                    
    GGGCTGAGCTGGGGTGAGCTGGGAGCCAGGGTAAGTGGGAGTATG  #191703        (630-674)             0nt
         .    .  .  .   . ..... .................     
    ACCAGGCTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATATG   MUSIGHANA IgG3 (2367-2411)

    GGGGTAAGCTGGGATGAGCTG---GGGTGAGCTGAGCTGAGCTGG AF446347.1 IgM (333-374)
    .....................       . .  .    .    .             
    GGGGTAAGCTGGGATGAGCTGAGTTCTGGGGGAGCTGGGGTAGGT  #191705,718    (342-386)             i3nt
    . ..  . .  .   .        .....................     
    GTGGGGACCAAGCTGGGCAGC---TCTGGGGGAGCTGGGGTAGGT   MUSIGHANA IgG3 (2023-2064)

    TGAGCTTGGCTGAGCTAGG-------GTGAGCTGAGCTGAGCTGG AF446347.1 IgM (277-314)
    ...................       . .      .  .     .                     
    TGAGCTTGGCTGAGCTAGGCAGCTCTGGGGCAGCTGGGGTTGGTG  #191708        (294-338)             i7nt
      ..  ...        .        .... .... . ..  ...     
    GCAGGCTGGACAGCTCTGA-------GGGGAAGCTAGAGTAAGTG   MUSIGHANA IgG3 (1640-1680)

    GAGCTGGGGTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCT AF446347.1 IgM (488-532)
    .......................  .. . ..   .                            
    GAGCTGGGGTGAGCTGGGGTGAGGGGACCAGGCTGGGCAGCTCTG  #191710        (537-581)             1nt
    .     ...   .  . . .. .......................     
    GGAGCTGGGGAGGTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTG   MUSIGHANA IgG3 (2243-2287)

    TGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGC AF446347.1 IgM (84-128)
    ...........................          ..  .                   
    TGTTCTGAGCTGAGATGAGCTGGGGTGCTGAGGTAGGTGGAAGCA  #191711        (605-649)             9nt
    ..     .          ....... .............. . ..     
    TGGGAATATGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACA   MUSIGHANA IgG3 (2402-2446)

    TAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAGCT AF446347.1 IgM (60-104)
    .......................       .      ..   . .                   
    TAAACTCTACTGCCTACACTGGAGGAGGGAGTATGAGGACTAGGT  #191712        (82-126)              1nt
      . .. ..           . .......................     
    GCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGT   MUSIGHANA IgG3 (2463-2507)

    GAGATGAGCCAA--------------------ACTGGAATGAACT AF446347.1 IgM (11-35)
    ............                      .        .                 
    GAGATGAGCCAAGCTCTTGGACTCATTGAGGCGTTATGCAGCTCC  #191713        (24-68)               i20nt
         .  ...                     .............     
    ACAGGGTCCCAG--------------------GTTATGCAGCTCC   MUSIGHANA IgG3 (2591-2615)

    AATAGAGCTAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGA AF446347.1 IgM (52-96)
    ...... ...............    ...   .     ..  ..                     
    AATAGACCTAAACTCTACTGCCGCAGCTGAGGTTAGTGGAAGTGT  #191714        (71-114)              0nt
     .   ....   .    ...  ................. .....       
    GACTAACCTGGGCAGCTCTGGGGCAGCTGAGGTTAGTGGGAGTGT   MUSIGHANA IgG3 (2076-2120)

MSH6 +/+

    TTCATTAATCTAGGTTGAATAG-AGCTAAACTCTACTGCCTACAC AF446347.1 IgM (35-78)
    ......................  .       .           .               
    TTCATTAATCTAGGTTGAATAGCTGTGGGGACCAGGCTGGGCGGC  #183372        (93-137)              i1nt
    .       .   .          ................... ..     
    TGGGGAGCTGGGGAAGTGGGGT-TGTGGGGACCAGGCTGGGCAGC   MUSIGHANA IgG3 (1902-1946)

    TGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGAC AF446347.1 IgM (173-217)
    ......................          .. .     .                   
    TGAGATGGGGTGAGATGGGGTGTCAGATCACAGGGTCCCAGGTTA  #183373,74     (231-275)             0nt
     .  .  ...      ... . .......................     
    GGCCACAGGGGAGCTGGGGCTATCAGATCACAGGGTCCCAGGTTA   MUSIGHANA IgG3 (2562-2606)

    GGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCT AF446347.1 IgM (80-124)
    ....................... .   .      . .                       
    GGACTGTTCTGAGCTGAGATGAGGTTATGCAGCTCCTGGGTCAGG  #183375,77     (138-182)             2nt
    .   .    . .   .     ........................     
    GCTATCAGATCACAGGGTCCCAGGTTATGCAGCTCCTGGGTCAGG   MUSIGHANA IgG3 (2580-2624)

    TACTCTGGAGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCT AF446347.1 IgM (159-203)
    .................. ...         .   .  .  ..                  
    TACTCTGGAGTAGCTGAGTTGGAACCTACCTGAAGGGCCACAGGG  #183378        (219-263)              0nt
    .    ....             ..... .................     
    TGGGTTGGATGGAAATGTGAATAACCTGCCTGAAGGGCCACAGGG   MUSIGHANA IgG3 (2527-2571)

    AGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGGGGTG AF446347.1 IgM (274-318)
    .......................        .   .. .. . ..                
    AGCTGAGCTTGGCTGAGCTAGGGCTGAGCAGGTACAGGTGAGCTG  #183379,381    (331-375)              1nt
    .. ..         ..  .   ......... .............     
    AGGTGGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTG   MUSIGHANA IgG3 (2157-2201)

    GAGCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (288-332)
    ............ ... .....    .        .  .   . .                
    GAGCTAGGGTGAACTGGGCTGAATCAGATCACAGGGTCCCAGGTT  #183380        (347-391)              0nt
    . .. .  . . .   ..    .......................     
    GGGCCACAGGGGAGCTGGGGCTATCAGATCACAGGGTCCCAGGTT   MUSIGHANA IgG3 (2561-2605)

    GCCTACACTGGACTGTTCTGA---GCTGAGATGAGCTGGGGTGAG AF446347.1 IgM (71-112)
    .....................      .      .  .    .                 
    GCCTACACTGGACTGTTCTGACCCAGGGTAGGTTGGAGCATGGGA  #183382        (131-175)              i3nt
           ..     .         .....................     
    TGGACAGCTCTCGGGGGAGCT---AGGGTAGGTTGGAGCATGGGA   MUSIGHANA IgG3 (1699-1740)

    TGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTGGGGTGAG AF446347.1 IgM (99-142)
    ...................... .      .. .     . .                    
    TGAGCTGGGGTGAGCTCAGCTAGGGTAAGTGAGGGTATGGGGAC  #183384        (159-203)              0nt
       .   .              ......................     
    TGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGGGGAC   MUSIGHANA IgG3 (2276-2319)

    TAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGG AF446347.1 IgM (292-336)
    ............ ..........     ....  . .  ......                 
    TAGGGTGAGCTGGGCTGAGCTGGACCAGGCTGGACAGCTCTGGGG  #183385        (351-395)              2nt
       .. ... ...        ............ ...........     
    GCTGGGGAGGTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAG   MUSIGHANA IgG3 (2246-2290)

    AGCTGGGATGAGCTGGGGTGAGCTGAGCTGAGCTGGAGTGAGCTG AF446347.1 IgM (339-383)
    ....... ....... . ....... . ........   .             
    AGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGGCTGGGCAGC  #183386        (375-419)              6nt
        .. .   .    .  ...... .. .... ...........     
    TCAGGGAGCTGGGGAGGTGGAGCTGTGGGGACCAGGCTGGGCAGC   MUSIGHANA IgG3 (2239-2283)

    ACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTAC AF446347.1 IgM (82-126)
    .................... .......  .      . ..                       
    ACTGTTCTGAGCTGAGATGACCTGGGGTAGGAGGGAGTGTGGGGA  #183387        (142-186)              11nt
    .             .. ... ........................     
    AGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGA   MUSIGHANA IgG3 (2178-2222)

    ACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAG AF446347.1 IgM (216-260)
    ..........................  .     .  .    ...                 
    ACTGAGCTGAGCTAGGGTGAGCTGAGGAGCTGAGGTAGGTGGAAG  #183388        (274-318)              6nt
    . .. .   .   ..     .... ................. ..     
    AGTGGGAATATGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAA   MUSIGHANA IgG3 (2400-2444)

    GAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCT AF446347.1 IgM (184-228)
    .......................       .    .       .                  
    GAGATGGGGTGAGCTGAGCTGGGGGACCAGGCTGGGCAGCTCTCA  #183389        (243-287)              2nt
         ...       . .   ........................     
    AGCTAGGGTAAGTGAGGGTATGGGGACCAGGCTGGGCAGCTCTCA   MUSIGHANA IgG3 (2293-2337)

    GAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGGGGTGAGCT AF446347.1 IgM (468-512)
    ...................... .   ... .    .     .                  
    GAGCTGGGGTGAGCTGAGCTGATCCCAGGTTATGCAGCTCCTGGG  #183390        (526-570)              0nt
      .  .   . .. . .   . .......................     
    CTGGGGCTATCAGATCACAGGGTCCCAGGTTATGCAGCTCCTGGG   MUSIGHANA IgG3 (2575-2619)

    GAGCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (268-312)
    ...... ........ .......     ... .   .      .                  
    GAGCTGGGCTGAGCTGGGCTGAGGGTAAGTGGGAGTATGGAGACC  #183392        (326-370)              1nt
      .    ...      .     ............ ..........     
    CTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATATGGAGACC   MUSIGHANA IgG3 (2373-2417)

    GAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGCT AF446347.1 IgM (199-243)
    ............... .......... . ...   ..  .. .                  
    GAGCTGGGCTGAGCTAGACTGAGCTGGGTTAGATGGAAATGTGAA  #183393        (266-310)              7nt
     .. . ..           ..........................     
    TAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAA   MUSIGHANA IgG3 (2503-2547)

    GGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTG AF446347.1 IgM (180-224)
    ........................  .  .     ..      ..                 
    GGGTGAGATGGGGTGAGCTGAGCTCTGGGGCAGCTGAGGTTAGTG  #187558        (225-269)              4nt
    .  .. .         .   .........................     
    GTATGGGGACTAACCTGGGCAGCTCTGGGGCAGCTGAGGTTAGTG   MUSIGHANA IgG3 (2069-2113)

    TGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCT AF446347.1 IgM (30-74)
    ......................  . .   .. .       ..                   
    TGAACTTCATTAATCTAGGTTGGGTTGGAGTATAGGAGCAGGCTG  #187559,652,677(72-116)               0nt
     .   .    . .  . .. . .......................     
    AGCTCTCAGGTGAACTGGGGTAGGTTGGAGTATAGGAGCAGGCTG   MUSIGHANA IgG3 (1944-1988)

    GCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCTTGG AF446347.1 IgM (241-285)
    ......................         . . ...      .                    
    GCTGGGTGAGCTGAGCTAAGCTAAATGTGAATAACCTGCCTGAAG  #187560, 678   (748-792)              0nt
     . ..       .     .   .......................     
    ACAGGTGAGCTGGGTTGGATGGAAATGTGAATAACCTGCCTGAAG   MUSIGHANA IgG3 (2517-2561)

    GGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCT AF446347.1 IgM (178-222)
    ................. .....    .  ... ....                        
    GGGGTGAGATGGGGTGAACTGAGAGCTGGGGAGGTGGAGCTGTGG  #187561        (224-268)              1nt
         .    .  .      . .......................     
    ACCAGGCTGGGCAGCTCTCAGGGAGCTGGGGAGGTGGAGCTGTGG   MUSIGHANA IgG3 (2222-2266)

    CTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGG AF446347.1 IgM (222-266)
    .......................               ..  .                  
    CTGAGCTAGGGTGAGCTGAGCTGAAATGTGAATAACCTGCCTGAA  #187643        (268-312)              1nt
       .. .  . .. . ..    .......................     
    TACAGGTGAGCTGGGTTGGATGGAAATGTGAATAACCTGCCTGAA   MUSIGHANA IgG3 (2516-2560)

    CTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGG AF446347.1 IgM (291-335)
    ............. ...........  .  ...    ..... ..                 
    CTAGGGTGAGCTGGGCTGAGCTGGGCAGCTCTGGAGGGAGCTAGG  #187644        (337-381)              6nt
     . . .      .. .   ..........................     
    GTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGG   MUSIGHANA IgG3 (2255-2299)



    CTGGAATGAACTTCATTAATCT-AGGTTGAATAGAGCTAAACTCT AF446347.1 IgM (24-67)
    ......................  ...      ...                         
    CTGGAATGAACTTCATTAATCTCGGGTAAGCGGGAGTATGGAGAC  #187645        (73-117)              i1nt
    ....   .       . .  .  ....... .... .........     
    CTGGGCAGCTACAGGTGAGCCG-GGGTAAGTGGGAATATGGAGAC   MUSIGHANA IgG3 (2373-2416)

    TGAGCTGAGCTAGGGTGAGCTG-AGCTGGGTGAGCTGAGCTAAGC AF446347.1 IgM (218-261)
    ...................... .   .          .   ...                 
    TGAGCTGAGCTAGGGTGAGCTGTATAGGATATTAAGCTGAGCAGC  #187646,666    (264-308)             i1nt
     .           .... .    ..... ................     
    GGGAGCTGAGGTAGGTGGGAAC-ATAGGGTATTAAGCTGAGCAGC   MUSIGHANA IgG3 (2424-2467)

    TTCATTAATCTAGGTTGA--------ATAGAGCTAAACTCTACTG AF446347.1 IgM (35-71)
    ..................           . . ..      . .                 
    TTCATTAATCTAGGTTGAGTGAGCTGGCTGGGGTAGGAGGGAGTA  #187647,679    (82-126)              i8nt
     . .  .      . ...        ...................     
    CTGAGCAGCTATAGGTGA--------GCTGGGGTAGGAGGGAGTA   MUSIGHANA IgG3 (2459-2495)

    TCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTG AF446347.1 IgM (36-80)
    .......................  .        ..     ..                   
    TCATTAATCTAGGTTGAATAGAGGGAGGTGGGGTTGTGGGGACCA  #187648        (87-131)              1nt
         .. ..     . .    .... ..................     
    CTGGGAAACTCTTGGGGAGCTGGGGAAGTGGGGTTGTGGGGACCA   MUSIGHANA IgG3 (1891-1935)

    TGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGG AF446347.1 IgM (432-476)
    ....................... . .  .  ..    .   .                    
    TGAGCTGGGGTGAGCTGAGCTGGTGGGGACCAGGCTGGGCAGCTC #187649        (477-522)             1nt
       .  .  . .          .......................     
    AGGGAGCTGGGGAGGTGGAGCTGTGGGGACCAGGCTGGGCAGCTC  MUSIGHANA IgG3 (2241-2285)

    GAGCTGAGCTGAGCTGGGG-------TGAGCTGAGCTGAGCTGAG AF446347.1 IgM (558-595)
    ...................        .    .     .   . .               
    GAGCTGGGCTGAGCTGGGGGTGAGCTGGTTGGGCAGCTACAGGTG #187650        (610-654)             i7nt
    .    . .                  ...................     
    GGAGGGAGTATGAGGACTA-------GGTTGGGCAGCTACAGGTG  MUSIGHANA IgG3 (2486-2523)

    GTGAGCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAG AF446347.1 IgM (266-310)
    ............. .........         ..   .                          
    GTGAGCTGAGCTGGGCTTGGCTGTAGGGACCAGACTGGGCAGCTC  #187653        (318-362)             2nt
    .  ....... .  .   .  ........................     
    GGCAGCTGAGGTTAGTGGGAGTGTAGGGACCAGACTGGGCAGCTC   MUSIGHANA IgG3 (2097-2141)

    TAGAGCTAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGA AF446347.1 IgM (54-98)
    ......................     .       .      ..                    
    TAGAGCTAAACTCTACTGCCTAGGGCAGCTGAGGTTAGTGGAAGT  #187655        (102-146)             0nt
      ..   .           .. ................... ...     
    GGGACTAACCTGGGCAGCTCTGGGGCAGCTGAGGTTAGTGGGAGT   MUSIGHANA IgG3 (2074-2118)

    CCAAACTGGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAA AF446347.1 IgM (19-63)
    .......................    .                                    
    CCAAACTGGAATGAACTTCATTATCAGATCACAGGGTCCCAGGTT  #187656        (61-105)              2nt
            .            ........................     
    GGGCCACAGGGGAGCTGGGGCTATCAGATCACAGGGTCCCAGGTT   MUSIGHANA IgG3 (2561-2605)

    GCTAGGGTGAGCTGAGCTG------GGTGAGCTGAGCTAAGCTGG AF446347.1 IgM (226-264)
    ........ ..........      . .... . .    .  ..                  
    GCTGGGGTGAGCTGAGCTGAGCTGGGCTGAGGTTAGTGGAAGTGT #187658,659,672(274-318)             i6nt
     .....  .  ... .         ....................     
    CCTGGGCAGCTCTGGGGCA------GCTGAGGTTAGTGGGAGTGT   MUSIGHANA IgG3 (2082-2120)

    GCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGG AF446347.1 IgM (290-334)
    . ............ ............ .           .                       
    GGTAGGGTGAGCTGGGCTGAGCTGGGGAGGTGGAGCTGTGGGGAC  #187660        (334-378)             9nt      
    ..  ...           ...........................     
    GGCTGGGCAGCTCTCAGGGAGCTGGGGAGGTGGAGCTGTGGGGAC   MUSIGHANA IgG3 (2226-2270)

    AGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTG AF446347.1 IgM (299-343)
    ..... ................         .    ..   .                       
    AGCTGGGCTGAGCTGGGGTGAGGGTGAGCTGGGGTAGGAGGGAGT  #187661        (343-387)             0nt
     .         .    . .   .......................     
    GGTATTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGT   MUSIGHANA IgG3 (2450-2494)

    GGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACT AF446347.1 IgM (26-70)
    .......................  .      .  .  .                         
    GGAATGAACTTCATTAATCTAGGCAGCTACAGGTGAGCCAGGGTA  #187662        (74-118)              2nt
    ..  .       .  .  .. .................. .....     
    GGGNTTGTGAGGACCAGGCTGGGCAGCTACAGGTGAGCCGGGGTA   MUSIGHANA IgG3 (2355-2399)

    GGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTG AF446347.1 IgM (204-248)
    .......... ...........    . . . .  .   .. .                     
    GGGCTGAGCTAGACTGAGCTGATGGGGTGGGTGGGG-TTGTGAGG  #187664        (252-295)             0nt
    ..   .           .  . .............. ........       
    GGCTGGGCAGCTCTCAGGGAGCTGGGGTGGGTGGGGNTTGTGAGG   MUSIGHANA IgG3 (2322-2366)

    ATGAGATACTCTGGAGTAGCTGAGATGGGGTGAGATGGGGTGAGC AF446347.1 IgM (153-197)
    ...........................      .   .   . .                    
    ATGAGATACTCTGGAGTAGCTGAGATGTTACAGGTGAGCTGGGGT  #187667        (201-245)             7nt
       ..            .......  . .................     
    GGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGT   MUSIGHANA IgG3 (2161-2205)

    AGCTGGACTGAGCTGAGCTAGG-GTGAGCTGAGCTGGGTGAGCTG AF446347.1 IgM (210-253)
    . .. .................   .         ..    .                       
    AACTAGACTGAGCTGAGCTAGGAAGGGTAAGTGAGGGTATGGGGA  #187668        (258-302)             i1nt
          .         .      ......................     
    CTGGGCAGCTCTGGAGGGAGCT-AGGGTAAGTGAGGGTATGGGGA   MUSIGHANA IgG3 (2275-2318)

    CTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGCTGGG AF446347.1 IgM (202-246)
    ............ ....... ...... .. .     ..  .. .                    
    CTGGGCTGAGCTAGACTGAGGTGAGCTGGGTTAGATGGAAATGTG  #187670        (244-288)             9nt
        . .  .  ..    .............. ............     
    ACTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTG   MUSIGHANA IgG3 (2501-2545)

    AGCTAAACTCTACTGCCTACA--CTGGACTGTTCTGAGCTGAGAT AF446347.1 IgM (57-99)
    .....................                                            
    AGCTAAACTCTACTGCCTACAAAGATATTAAGCTGAGCAGCTACA  #187673        (101-145)             i2nt
              .     .      ......................     
    CTAGGGTAGGTGGAAGCATAG--GATATTAAGCTGAGCAGCTACA   MUSIGHANA IgG3 (2150-2192)

    GCTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGG AF446347.1 IgM (221-265)
    ...................... .  ....     .   .    .            
    GCTGAGCTAGGGTGAGCTGAGCAGTATGAGGACTACGTTGGGCAG  #187674        (695-739)             0nt
       . .    .. .      . ............. .........     
    TAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAG   MUSIGHANA IgG3 (2470-2514)

    GGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTG AF446347.1 IgM (190-234)
    ...................... ..         .  . . . ..                    
    GGGTGAGCTGAGCTGGGCTGAGGTGAGGATGTGGGGACCAAGCTG  #187676        (238-282)             0nt
    .     .  .      .   . .......................     
    GCTCTGGAGGGAGCTAGGATAAGTGAGGATGTGGGGACCAAGCTG   MUSIGHANA IgG3 (1993-2037)

    GGGCTGAGCTGGGGTGAGCTGGGCTGAGCTGGGCTGAGCTGGGCT AF446347.1 IgM (388-432)
    ......................   . .    .  .     ..                      
    GGGCTGAGCTGGGGTGAGCTGGCAGGTGAGCTGGGGTAGGAGGGA  #187681        (437-481)              0nt
     .. .     .  .        .......................     
    AGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGA   MUSIGHANA IgG3 (2169-2213)

    AGCTGGGGTGAGCTG--------------AGCTGAGCTGGAGTGA AF446347.1 IgM (349-379)
    ........... ...                 .  .     .                       
    AGCTGGGGTGATCTGTGGGGTTGGTGGGAGTGTAGGGACCAGGCT  #187682        (390-434)              i14nt
         .   .    .              .... ...........     
    CTAGAGTAAGTGTGG--------------GTGTGGGGACCAGGCT   MUSIGHANA IgG3 (1669-1699)

    GCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTGGGATGA AF446347.1 IgM (305-349)
    ........................  .  .     ..      ..                 
    GCTGAGCTGGAGTAAACTGAGCTGGGCAGCTCTCAGGGAGCTGGG  #187683        (357-401)              4nt
    .  .. .         .   .........................     
    GGAGGGAGTGTGGGGACCAGGCTGGGCAGCTCTCAGGGAGCTGGG   MUSIGHANA IgG3 (2207-2251)

    GAGCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (268-312)
    .......................   . .      .     
    GAGCTGAGCTGAGCTTGGCTGAGTGTGAGGACCAGGCTGGACAGC  #195644    (299-343)              1nt
      .       . .   .   . .......................
    TGGGGAGCTAGGGTAGGTGAGGGTGTGAGGACCAGGCTGGACAGC  MUSIGHANA IgG3 (759-803)

    GCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCTTGG AF446347.1 IgM (241-285)
    ......................         . . ...      .           
    GCTGGGTGAGCTGAGCTAAGCTAAATGTGAATAACCTGCCTGAAG  #195646,47,48,62(709-753)             0nt
     . ..       .     .   .......................  
    ACAGGTGAGCTGGGTTGGATGGAAATGTGAATAACCTGCCTGAAG  MUSIGHANA IgG3 (2517-2561)

    CTACGCTGTGTTGGGGTGAGCTGATCTGAAATGAGATACTCTGGA AF446347.1 IgM (123-167)
    .......................   .   . ..     .  ..            
    CTACGCTGTGTTGGGGTGAGCTGGAGTATGAGGACTAGGTTGGGC  #195660    (154-198)              1nt
        . .. . ......  .  .......................  
    TATAGGTGAGCTGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGC  MUSIGHANA IgG3 (2468-2512)

    AGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTG AF446347.1 IgM (195-239)
    ................... ... .    .     .   . .
    AGCTGAGCTGGGCTGAGCTAGACAGGTGAGCCAGGGTAAGTGGGA  #195596,602,628,630(226-270)          2nt
     .  .. . ..   .      ........... ............
    TGAGGACCAGGCTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGA  MUSIGHANA IgG3 (2362-2406)

    GAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTGGGGT AF446347.1 IgM (95-139)
    .......................    .    .     . . ...
    GAGATGAGCTGGGGTGAGCTCAGACCAGGCTGGGCAGCTAGAGGT  #195597        (126-170)              1nt
      .  .     ...   .    .......................
    CTGGGGTAGGTGGGGTTGTGGGGACCAGGCTGGGCAGCTAGAGGT  MUSIGHANA IgG3 (1766-1810)

    CTGAGCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAG AF446347.1 IgM (286-330)
    ....... ............... .  .         .       
    CTGAGCTGGGGTGAGCTGAGCTGTGGGGACCAAGCTGGGCAGCTC  #195598        (325-369)              2nt
      ..... .. . ..    . ........................
    GGGAGCTAGGATAAGTGAGGATGTGGGGACCAAGCTGGGCAGCTC  MUSIGHANA IgG3 (2001-2045)

    ATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAG AF446347.1 IgM (177-221)
    .......................... .      .   .   . .
    ATGGGGTGAGATGGGGTGAGCTGAGCAGATACAGGTGAGCTGGGG  #195599        (208-252)              7nt
      .  .          . .......... ................
    TGGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGGGG  MUSIGHANA IgG3 (2160-2204)

    GAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTT AF446347.1 IgM (90-134)
    .......................   ..    .       .    
    GAGCTGAGATGAGCTGGGGTGAGGGTAGGAGGGAGTGTGGGGACC  #195600,626    (121-165)              1nt
      .   .. .      . .   .......................
    CTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGACC  MUSIGHANA IgG3 (2180-2224)

    TGCTACGCTGTGTTGGGGTGAG-CTGATCTGAAATGAGATACTCT AF446347.1 IgM (121-164)
    ......................   .  .. ..  . .   . .
    TGCTACGCTGTGTTGGGGTGAGAGTAGGTGGAAGCATAGGATATT  #195601,603    (151-195)              i1nt
     .  ..   .    .. .     ........ . ...... ....
    GAGACCTGGCTGGGGAGCTGAG-GTAGGTGGGAACATAGGGTATT  MUSIGHANA IgG3 (2412-2455)

    TGGGGTGAGCTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATC AF446347.1 IgM (104-148)
    ......................    .         ..        
    TGGGGTGAGCTCAGCTATGCTAGCTGGACAGCTCTGGAAGGAGCT  #195604        (134-178)              0nt
    . .. .       .  .  .  .......................
    TAGGTTAGAGCATGGGAACCAGGCTGGACAGCTCTGGAAGGAGCT  MUSIGHANA IgG3 (1110-1154)

    CTGAGCTGGGCTGAGCTGGGCTGAGCTGGGGTGAGCTGAGCTGGG AF446347.1 IgM (411-455)
    .......................     ... . .  . .    .
    CTGAGCTGGGCTGAGCTGGGCTGTAGGAGGGAGTGTGGGGACCAG  #195605        (438-482)              1nt
      .         . .    .  .......................
    GAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGACCAG  MUSIGHANA IgG3 (2182-2226)

    TGAGCTGGGGTGAGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGC AF446347.1 IgM (392-436)
    .........................  .. . ..  ..  .  .  
    TGAGCTGGGGTGAGCTGGGCTGAGCCAGGGTAAGTGGGAGTATGG  #195606        (423-467)              4nt
      ..   ...        . ...... ............ .....
    CCAGGCTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATATGG  MUSIGHANA IgG3 (2368-2412)

    GGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTG AF446347.1 IgM (190-234)
    ........................  .         . .  . ..
    GGGTGAGCTGAGCTGGGCTGAGCTACAGGTGAACTGGGTTAGATG  #195608        (690-734)              4nt
    .  ....         .   ............ ....... ....
    GTATGAGGACTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATG  MUSIGHANA IgG3 (2493-2537)

    GCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGA AF446347.1 IgM (280-324)
    ... ....... . ............ .  .  .  .         
    GCTGGGCTGAGTTGGGGTGAGCTGAGGTAGGTGGAAGCATAGGAT  #195609     (316-360)              7nt
      ...          .. ................ . ...... .
    TATGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACATAGGGT  MUSIGHANA IgG3 (2408-2452)

    CTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAAGCTGGG AF446347.1 IgM (301-345)
    ... ......... . .......... .  .... .  .... ..        
    CTGGGCTGAGCTGAGCTGAGCTGAGCAGTTCTGGAGGGAGCTAGG  #195611,642   (331-375)              7nt
     ...        .  .   .... .... ................
    GTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGG  MUSIGHANA IgG3 (2255-2299)

    AGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTG AF446347.1 IgM (91-135)
    ............ ..........      . .  .    .  . .            
    AGCTGAGATGAGGTGGGGTGAGCAGCTACAGGTGAGCTGGGTTAG  #195612     (121-165)              2nt
     .   .   .   . .. .. ...................... .
    GGAGTATGAGGACTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGG  MUSIGHANA IgG3 (2490-2534)

    GCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTGAG AF446347.1 IgM (206-250)
    ........ .  ...........      ..     . ...            
    GCTGAGCTAGGGTGAGCTGAGCTGCCTGAAGGGCCACAGGGGAGC  #195613     (235-279)              2nt
       ..   .        . . ........................
    TTGGATGGAAATGTGAATAACCTGCCTGAAGGGCCACAGGGGAGC  MUSIGHANA IgG3 (2531-2575)



    CTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGGGGTGAGCTGAG AF446347.1 IgM (406-450)
    .......................    .         . .    .        
    CTGGGCTGAGCTGGGCTGAGCTGCTGAGCAGCTACAGGTGAGCTG  #195614     (423-467)             1nt
      . .      . .. .     .......................
    AGGTGGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTG  MUSIGHANA IgG3 (2157-2201)

  
    195615: Sµ stops at 315, S_3 starts at 2213. 28nt insert (possibly from S_3 2088-2114+A)

    AGCTGGGGTGAGCTGAGCTGAGCTGAGCTGAGCTGAGCTGGGGTG AF446347.1 IgM (569-613)
    ........................     . .    .  .  .         
    AGCTGGGGTGAGCTGAGCTGAGCTCTCAGGTGAACTGGGGTAGGT  #195616        (586-630)              4nt
       .....        .   .........................
    TTGTGGGGACCAGGCTGGGCAGCTCTCAGGTGAACTGGGGTAGGT  MUSIGHANA IgG3 (1924-1968)

    GGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTG AF446347.1 IgM (204-248)
    .......... ............    ..   .           .        
    GGGCTGAGCTAGACTGAGCTGAGACCAGGCTGGGCAGCTCTCAGG  #195617,635   (234-278)              1nt
      .  .    ..   . .  . .......................
    CTGGGGTAGGAGGGAGTGTGGGGACCAGGCTGGGCAGCTCTCAGG  MUSIGHANA IgG3 (2199-2243)

    GCTGGGCTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGA AF446347.1 IgM (425-469)
    ........................ .. .   . ..       .         
    GCTGGGCTGAGCTGGGGTGAGCTGGGCAGCTCTCAGGGAGCTGGG  #195618     (456-500)              4nt
    .  ...       ..     .........................
    GGAGGGAGTGTGGGGACCAGGCTGGGCAGCTCTCAGGGAGCTGGG  MUSIGHANA IgG3 (2207-2251)

    TGAGCTGGGTGAGCTGA-----------GCTAAGCTGGGGTGAGC AF446347.1 IgM (238-271)
    .................                .    . .            
    TGAGCTGGGTGAGCTGATTACCTACAGTAGGCTGGGCAGCTAGAG  #195620     (236-280)             i11nt  
       .    ... .               .................
    GTGGGGTTGTGGGGACC-----------AGGCTGGGCAGCTAGAG  MUSIGHANA IgG3 (1775-1808)

    GCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGA AF446347.1 IgM (280-324)
    ........................    .. .. .... ..            
    GCTTGGCTGAGCTAGGGTGAGCTGGAGGGAACTAGGGTAAGTGAG  #195622     (311-355)             3nt
        . .   ... ..  .  ......... ..............
    TGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAG  MUSIGHANA IgG3 (2264-2308)

    GCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTGG AF446347.1 IgM (92-136)
    .......................        . . .... .  .         
    GCTGAGATGAGCTGGGGTGAGCTTGTGAGGACCAGGCTGGGCAGC  #195624     (123-167)              1nt
       ... .. . ....  . . .......................
    AGGGAGCTGGGGTGGGTGGGGNTTGTGAGGACCAGGCTGGGCAGC  MUSIGHANA IgG3 (2337-2381)

    TTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTG AF446347.1 IgM (86-130)
    ................ ..... .  . .  ..      . .           
    TTCTGAGCTGAGATGATCTGGGCTAGGTTGGGCAGCTACAGGTGA  #195627       (683-727)              0nt
         ..    ..  ..  .. .......................
    GGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAGCTACAGGTGA  MUSIGHANA IgG3 (2480-2524)

    GGGGTGAGCTGAGCTGGG--------CTGAGCTGGACTGAGCTGA AF446347.1 IgM (189-225)
    ..................        ... .. .  ... .                
    GGGGTGAGCTGAGCTGGGTGAGCAATCTGGGCAGCTCTGGGGCAG  #195629     (219-263)              i8nt
              .  ..           ...................
    TCAAGTATGGGGACTAAC--------CTGGGCAGCTCTGGGGCAG  MUSIGHANA IgG3 (2065-2101)

    GCTGTGTTGGGGTGAGCTGATCTGAAATGAGATACTCTGGAGTAG AF446347.1 IgM (127-171)
    ........................    .   .      .    .         
    GCTGTGTTGGGGTGAGCTGATCTGGGCAGCTCTCAGGGAGCTGGG  #195632     (138-182)              3nt
      .. .     . .  .    ........................    
    AGTGAGGGTATGGGGACCAGGCTGGGCAGCTCTCAGGGAGCTGGG  MUSIGHANA IgG3 (2303-2347)

    TGAGCTGGGCTGAGCTGGGCTG-AGCTGGGGTGAGCTGAGCTGGG AF446347.1 IgM (412-457)
    ......... ....... ....   . ...    .  . . ...          
    TGAGCTGGGGTGAGCTGAGCTGGCTCAGGGAGCTGGGGAGGTGGA  #195634     (396-440)              i1nt
       .       .    .      ......................
    GTGGGGACCAGGCTGGGCAGCT-CTCAGGGAGCTGGGGAGGTGGA  MUSIGHANA IgG3 (2216-2259)

    AGCTGGGGTGAGCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTG AF446347.1 IgM (259-303)
    ....  . .. . ...........  .  .. .  .   .                
    AGCTAAGCTGGGGTGAGCTGAGCTGTGGGGACCAGGCTGGGCAGC  #195636   (223-267)              5nt
              ...   .  ..........................
    TCAGGGAGCTGGGGAGGTGGAGCTGTGGGGACCAGGCTGGGCAGC  MUSIGHANA IgG3 (2239-2283)

    195637: Sµ stops at 117, S_3 starts at 2215. 68nt insert from S_3 2194-2261.    

       
    GGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGA AF446347.1 IgM (191-235)
    ....................... .  .. .. .    ...   .           
    GGTGAGCTGAGCTGGGCTGAGCTAGGTTGGGCAGCTACAGGTGAA  #195638     (222-266)               2nt
    ..  ..  . .       .  .......................  
    GGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAGCTACAGGTGAG  MUSIGHANA IgG3 (2481-2525)

    GTTCTGAGCTG----------------------AGATGAGCTGGG AF446347.1 IgM (85-107)
    ...........                         .. .           
    GTTCTGAGCTGGGGGAGCCCAGGAGAGGTAAGGGTGTGGGGACCA  #195639     (118-162)             i22nt
    . .  . .                         .... .... ..
    GGTTGGTGGGA----------------------GTGTAGGGAGCA  MUSIGHANA IgG3 (2481-2525)

    TAGAGCTAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGA AF446347.1 IgM (54-98)
    .......................   .              . .           
    TAGAGCTAAACTCTACTGCCTACCAGGCTGGACAGCTCTGGGGGT  #195640     (85-129)                2nt
    ... .           ..   .......... .....  ....     
    TAGGGTGGGTGGGATGTGGGGACCAGGCTGGGCAGCTTGGGGGAA  MUSIGHANA IgG3 (1248-1292)

    GCTAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAG AF446347.1 IgM (58-102)
    .......................  ...   .  .  .   .  .           
    GCTAAACTCTACTGCCTACACTGAGCTGGGGTAGGAGGGAGTATG  #195641       (662-706)               2nt
      ... ..   . ..      .......... .............  
    ATTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATG  MUSIGHANA IgG3 (2453-2497)

 

    AGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGGGGTGAGCTG AF446347.1 IgM (404-448)
    ......................... .. .     ..       .
    AGCTGGGCTGAGCTGGGCTGAGCTGAGCAGCTACAGGTGAGCTGG  #198620        (403-447)               5nt
     .  .             . .........................
    GGTGGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTGG  MUSIGHANA IgG3 (2158-2202)

    TAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAGCT AF446347.1 IgM (60-104)
    .......................         . . .....     
    TAAACTCTACTGCCTACACTGGAGGTGAGCTGGGTTAGATGGAAA  #198621        (59-103)                1nt
     .        .       ..  .............. ........
    GAGGACTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAA  MUSIGHANA IgG3 (2497-2541)

    GGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACT AF446347.1 IgM (26-70)
    .......................   .     .  .         
    GGAATGAACTTCATTAATCTAGGACCAGACTGGGCAGCTCTGGGG  #198622        (26-70)                 2nt
       . .    .          ........................
    CTGAGGTTAGTGGGAGTGTAGGGACCAGACTGGGCAGCTCTGGGG  MUSIGHANA IgG3 (2102-2146)

    AGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTTG AF446347.1 IgM (91-135)
    .......................    ..  .   .   .    .
    AGCTGAGATGAGCTGGGGTGAGCAGCTCTGGGGAGCTAGGGTGGG  #198623        (90-134)               2nt
             .     .. .. ........................
    GAGGTGTGGGGAACAGGCTGGGCAGCTCTGGGGAGCTAGGGTGGG  MUSIGHANA IgG3 (1442-1486)

    TGAGCTGGGGTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGC AF446347.1 IgM (487-531)
    ............. ............. . . ..  .   .. .
    TGAGCTGGGGTGACCTGGGGTGAGCTGGGGTAGGAGGGAGTGTGG  #198624        (454-498)              9nt
    . .    . .   .    ...........................
    TTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGG  MUSIGHANA IgG3 (2175-2219)

    TACACTGGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGC AF446347.1 IgM (74-118)
    ........................ .. . . ..  .   .  .
    TACACTGGACTGTTCTGAGCTGAGCTGGGGTAGGAGGGAGTATGA  #198625        (73-117)               4nt
    .  .   ..        .. .........................
    TTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGA  MUSIGHANA IgG3 (2454-2498)

    GAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCT AF446347.1 IgM (443-487)
    .. ....................... . . ..  .   .. .
    GATCTGAGCTGGGGTGAGCTGAGCTGGGGTAGGAGGGAGTGTGGG  #198626        (468-512)              7nt
     .         .    .. ..........................
    TAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGG  MUSIGHANA IgG3 (2176-2220)

    GGTGAGCTGAGCTAAGCTGGGG-TGAGCTGAGCTGAGCTTGGCTG AF446347.1 IgM (245-288)
    ...................... .    . . ..       .
    GGTGAGCTGAGCTAAGCTGGGGCGTGAATAACCTGCCTGAAGGGC  #198627        (271-315)              i1nt
    .       .     .        ......................
    GTGAGCTGGGTTGGATGGAAAT-GTGAATAACCTGCCTGAAGGGC  MUSIGHANA IgG3 (2521-2564)

    GAGCTGAGCTGGGCT---------------GAGCTGGGGTGAGCT AF446347.1 IgM (378-407)
    ........... ...               .    ..   . .      
    GAGCTGAGCTGAGCTAGGGTGAGCGGAGCTGCTGAGGTAGGTGGA  #198628        (373-417)              i15nt
       .   .... .                 ..............  
    AGACCTGGCTGGGGA---------------GCTGAGGTAGGTGGG  MUSIGHANA IgG3 (2413-2442)

    TGAGCTGAGCTGGGGTGAGCTGGGGTGAGCTGAGCTGGGGTGAGC AF446347.1 IgM (482-526)
    ....................... .  ...  ..           
    TGAGCTGAGCTGGGGTGAGCTGGTGGAAGCATAGGATATTAAGCT  #198634        (514-558)              2nt
     .  ... .   .   . .  ........................
    AGCTCTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATATTAAGCT  MUSIGHANA IgG3 (2137-2181)

    GAGCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (288-332)
    ... ............ ...... .. . .. . .  .  .   .
    GAGTTAGGGTGAGCTGGGCTGAGGTGAGCTGGGGTAGGAGGGAGT  #198635        (287-331)              2nt
    ..  .   .       .    ........................
    GATATTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGT  MUSIGHANA IgG3 (2171-2215)

    GAGCTGGGCTGAGCTG------------GGGTGAGCTGGGCTGAG AF446347.1 IgM (383-415)
    ...... .... ....            .... ..   ..    .    
    GAGCTGAGCTGGGCTGAGCTGGGGTGAGGGGTAAGTGAGGGTATG  #198637        (413-457)              i12nt
    .  ...    . ...             .................
    GCTCTGGAGGGAGCTA------------GGGTAAGTGAGGGTATG  MUSIGHANA IgG3 (2282-2314)

    AGCTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAATG AF446347.1 IgM (111-155)
    ........... ........... . .    .             
    AGCTCAGCTATACTACGCTGTGTGGAGACCTGGCTGGGGAGCTGA  #198638        (616-660)              1nt
     .  . .   ..    .   . .......................
    TGAGCCGGGGTAAGTGGGAATATGGAGACCTGGCTGGGGAGCTGA  MUSIGHANA IgG3 (2388-2432)

    ATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGA AF446347.1 IgM (38-82)
    ........................  .         .   . ..
    ATTAATCTAGGTTGAATAGAGCTAGGCAGCTACAGGTGAGCCGGG  #198640        (37-81)                4nt
     .     . .   . .    ... .....................
    GTGGGGNTTGTGAGGACCAGGCTGGGCAGCTACAGGTGAGCCGGG  MUSIGHANA IgG3 (2352-2396)

    ACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAG AF446347.1 IgM (216-260)
    .......... ............. .. .     .  .     ..
    ACTGAGCTGAACTAGGGTGAGCTGGGCAGCTCTGGAGGGAGCTAG  #198641        (247-291)              4nt
      ..          .     .........................
    GGTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAG  MUSIGHANA IgG3 (2254-2298)

    TACACTGGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGC AF446347.1 IgM (74-118)
    ........................ .. . . ..  .   .  .
    TACACTGGACTGTTCTGAGCTGAGCTGGGGTAGGAGGGAGTATGA  #198642        (712-756)              4nt
    .  .   ..        .. .........................
    TTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGA  MUSIGHANA IgG3 (2454-2498)

    GAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTG AF446347.1 IgM (234-278)
    ........................  .. .   . ..       .
    GAGCTGAGCTGGGTGAGCTGAGCTGGGCAGCTCTCAGGGAGCTGG  #198645        (269-313)              3nt
     ..    . .  . .  .   ........................
    AAGTGAGGGTATGGGGACCAGGCTGGGCAGCTCTCAGGGAGCTGG  MUSIGHANA IgG3 (2302-2346)

    CTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAG AF446347.1 IgM (446-490)
    .......................     . . .    . .   ..
    CTGAGCTGGGGTGAGCTGAGCTGTAAGTGAGGGTATGGGGACCAG  #198646        (481-525)              1nt
       ....  .. . .       .......................
    GGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGGGGACCAG  MUSIGHANA IgG3 (2278-2322)

    TATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAATGAGATACTC AF446347.1 IgM (119-163)
    .......................          . . .. .   .
    TATGCTACGCTGTGTTGGGGTGAAGCATAGGATATTAAGCTGAGC  #198647        (151-195)              2nt
       .    ...  . . ..  ........................
    CTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATATTAAGCTGAGC  MUSIGHANA IgG3 (2141-2185)



Table S2.  µ−γ3 Switch Junctions from LPS-induced B Cells Derived from

MSH3 Mouse Line. Regions of homology or insert between µ and γ3 switch

regions are bolded and are numerically indicated on the right side of the

alignments (unless stated otherwise). Insertions are indicated with a lower

case “i” followed by the insertion length.

MSH3 Hom

    GGGGTGAGCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCT AF446347.1 IgM (263-307)
    .......................  .      ..  .. ..       
    GGGGTGAGCTGAGCTGAGCTTGGGGGGAGCTAGGGTAGGTGGAAG  #182609        (323-367)           1nt
     ...        .   ....  .......................
    AGGGACCAGACTGGGCAGCTCTGGGGGAGCTAGGGTAGGTGGAAG  MUSIGHANA IgG3 (2121-2165)

  
    TGGACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCT AF446347.1 IgM (213-257)
    . ......................... .  .     .... ..        
    TAGACTGAGCTGAGCTAGGGTGAGCTGTGGGGACCAGGCTGGGCA  #182611        (250-294)           9nt
          .     ..    .... . .................. .
    GCCTGGGGAGCTAGGGTAGGTGGGATGTGGGGACCAGGCTGGGGA  MUSIGHANA IgG3 (660-704)

    CTAAACTCTACTGCCTACACTGGACTGTTCTGAGCTGAGATGAGC AF446347.1 IgM (59-103)
    ................... ...  .      ..    ..        
    CTAAACTCTACTGCCTACATTGGTATAGGAGCAGGCTGGACAGCT  #182612        (96-140)            1nt
           ..   .         .......................
    AGGTGAACTGGGGTAGGTTGGAGTATAGGAGCAGGCTGGACAGCT  MUSIGHANA IgG3 (1951-1995)

    CTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGGG AF446347.1 IgM (271-315)
    ... ........  ....... ... .. .. .  ...    . .   
    CTGGGCTGAGCTGAGCTGAGCCAGGCTGGGCAGTTCTGGAGGGAG  #182613        (299-343)           5nt
      . . ..         .  ............. ...........
    GGGAGGTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAG  MUSIGHANA IgG3 (2250-2294)

    GTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAG AF446347.1 IgM (192-236)
    ......................  .  .  .   . .. .  .    
    GTGAGCTGAGCTGGGCTGAGCTACAGGGTCCCAGGTTATGCAGCT  #182615,616    (230-274)           0nt
    . .      .            .......................
    GGGGAGCTGGGGCTATCAGATCACAGGGTCCCAGGTTATGCAGCT  MUSIGHANA IgG3 (2569-2613)

    CTGAGCTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGAG AF446347.1 IgM (586-630)
    .... ....................... .  ..              
    CTGACCTGAGCTGAGCTGAGCTGGGGTGGGTGGAAGCATAGGATA  #182618        (548-592)           11nt
     ..           .  ...... ... ..... . ...... ..
    ATGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACATAGGGTA  MUSIGHANA IgG3 (2409-2453)

    ATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAG AF446347.1 IgM (177-221)
    ...................... .. .. ..   . .     .    
    ATGGGGTGAGATGGGGTGAGCTCAGGTGAGCCAGGGTAAGTGGGA  #182619        (237-281)           0nt
       ..   ..   ...      .......... ............
    TGAGGACCAGGCTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGA  MUSIGHANA IgG3 (2362-2406)

    CTGGGGTGAGCTGAGCTG--------GGGTGAGCTGAGCTGAGCT AF446347.1 IgM (536-572)
    ... ..............        ...        .   ....    
    CTGAGCTGAGCTGAGCTGAACTATGTGGGACCAGGCTGGGCAGCT  #182620        (589-633)           i8nt
      . .  . .  .   ..        ...................
    TGGGGAGGTGGAGCTGTG--------GGGACCAGGCTGGGCAGCT  MUSIGHANA IgG3 (2248-2284)

    AGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTA AF446347.1 IgM (185-229)
    ........................  .  ...   ..   .. .   
    AGATGGGGTGAGCTGAGCTGGGCTCTGGGGGAGCTAGGGTAGGTG  #182621        (244-288)           3nt
       . ...        .    ........................
    GTGTAGGGACCAGACTGGGCAGCTCTGGGGGAGCTAGGGTAGGTG  MUSIGHANA IgG3 (2117-2161)

    ACTCTGGAGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTG AF446347.1 IgM (160-204)
    ...................... .  . ....  .      .      
    ACTCTGGAGTAGCTGAGATGGGCTAGGTTGGGCAGCTACAGGTGA  #182622        (219-263)           0nt
        . .    .   .   .. .......................
    GGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAGCTACAGGTGA  MUSIGHANA IgG3 (2480-2524)

    182623: Sµ stops 91; S_3 starts 1354. 81nt insert (50nt matches D78343.1 3109-3160)

    TGGAGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCT AF446347.1 IgM (164-208)
    .......................   ...           . ...   
    TGGAGTAGCTGAGATGGGGTGAGGCTGGGCAGCTCTCAGGGAGCT  #182624        (202-246)           2nt
        .  .  . .  ...   ........................
    GTAGGAGGGAGTGTGGGGACCAGGCTGGGCAGCTCTCAGGGAGCT  MUSIGHANA IgG3 (2204-2248)

    TGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGC AF446347.1 IgM (183-227)
    .................. ....    ...       .          
    TGAGATGGGGTGAGCTGAACTGGTGGAAGCATAGGATATTAAGCT  #182625        (223-267)           2nt
       .   ...           ..... . ...... .........
    CCTGGCTGGGGAGCTGAGGTAGGTGGGAACATAGGGTATTAAGCT  MUSIGHANA IgG3 (2416-2460)

    CTAGGGTGAGCTGAGCTG--------GGTGAGCTGAGCTAAGCTG AF446347.1 IgM (227-263)
    .. .. ............         .      .    . .       
    CTGGGCTGAGCTGAGCTGAGCTGGGCTGAACTGGGGTGGATGGAA  #182626        (253-297)           i8nt
      .    .     .   .        ... ..... .........
    AGGTTGGGCAGCTACAGG--------TGAGCTGGGTTGGATGGAA  MUSIGHANA IgG3 (2504-2540)

    TGGGGTGAGCTGAGCTGAGCTG-GAGTGAGCTGAGCTGGGCTGAG AF446347.1 IgM (352-395)
    ............ . .......  ..    . . .    .  . .    
    TGGGGTGAGCTGGGGTGAGCTGACAGCTCTCAGGGAGCTGGGGTG  #182628        (396-440)           i1nt
     ...    .       .    . ......................
    AGGGTATGGGGACCAGGCTGGG-CAGCTCTCAGGGAGCTGGGGTG  MUSIGHANA IgG3 (2307-2350)

    GAGCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (268-312)
    .......................  . .   .          .    
    GAGCTGAGCTGAGCTTGGCTGAGAAATGTGAATAACCTGCCTGAA  #182629        (304-348)            1nt
     .   . .    .  . .    .......................
    TACAGGTGAGCTGGGTTGGATGGAAATGTGAATAACCTGCCTGAA  MUSIGHANA IgG3 (2516-2560)

    AATGAGATACTCTGGAGTAGCTGAGATGGGGTGAGATGGGGTGAG AF446347.1 IgM (152-196)
    ...................... ..       . .   .        
    AATGAGATACTCTGGAGTAGCTCAGGGTCCCAGGGTATGCAGCTC  #183439        (221-265)            0nt
                .     . . ............ ..........
    GGGAGCTGGGGCTATCAGATCACAGGGTCCCAGGTTATGCAGCTC  MUSIGHANA IgG3 (2570-2614)

    GGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGA AF446347.1 IgM (191-235)
    .......... ............     .   .  .      ..    
    GGTGAGCTGAACTGGGCTGAGCTAAGTGGGAGTATGGAGACCTGG  #183440        (250-294)         1nt
    ..       .  .. .. . . ......... .. ..........
    GGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATATGGAGACCTGG  MUSIGHANA IgG3 (2376-2420)

    GTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGC AF446347.1 IgM (232-276)
    ...................... . ....   ....  .  .. .   
    GTGAGCTGAGCTGGGTGAGCTGGGGTAAGTGAGGGTATGGGGACC  #183441        (290-347)         13nt
      .         . . .............................
    TGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGGGGACC  MUSIGHANA IgG3 (2276-2320)

    TGCCTACACTGGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCT AF446347.1 IgM (70-114)
    .......................... . .  .  .. ... .    
    TGCCTACACTGGACTGTTCTGAGCTGGGGTAGGAGGGAGTGTGGG  #183442        (127-171)         7nt
    .      .   .       ..........................
    TAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGG  MUSIGHANA IgG3 (2176-2220)

    TGAGCTGGGGTGAGCTGAGCTGAGCTGGAGTGAGCTGAGCTGGGC AF446347.1 IgM (347-391)
    .......................   ..   .       . ..     
    TGAGCTGGGGTGAGCTGAGCTGACTAGGTTGGGCAGCTACAGGTG  #183443        (416-460)         2nt
    .. . . ..  .   .  .  ........................
    TGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAGCTACAGGTG  MUSIGHANA IgG3 (2479-2523)

    TGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCT AF446347.1 IgM (30-74)
    .......................       .     . .        
    TGAACTTCATTAATCTAGGTTGAGGGAGTGTGGGGACCAGGCTGG  #183444        (89-133)          2nt
       ..        .   .   ........................
    GCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGACCAGGCTGG  MUSIGHANA IgG3 (2187-2231)

    CTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAATGAG AF446347.1 IgM (113-157)
    .......................  . .     .   .  .   .   
    CTCAGCTATGCTACGCTGTGTTGCTGGGCAGCTAGAGGTGAGCTG  #183445        (175-219)         1nt
                  .       .......................
    TAGGTGGGGTTGTGGGGACCAGGCTGGGCAGCTAGAGGTGAGCTG  MUSIGHANA IgG3 (1772-1816)

    GTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAG AF446347.1 IgM (182-226)
    .......................    .    .        ....   
    GTGAGATGGGGTGAGCTGAGCTGCTGGGGTAGGAGGGAGTATGAG  #183447        (249-293)         1nt
            .        .    .......................
    TAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAG  MUSIGHANA IgG3 (2455-2499)

    GTGAGCTGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAG AF446347.1 IgM (266-310)
    .......................     ..  .    .          
    GTGAGCTGAGCTGAGCTTGGCTGTAGGTGGAAGCATAGGATATTA  #183448,451    (335-379)         1nt
    . .. ...    . .    .  ........ . ...... .....
    GAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACATAGGGTATTA  MUSIGHANA IgG3 (2412-2456)

    ACTGAGCTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAG AF446347.1 IgM (216-260)
    ....................... .    .   ...            
    ACTGAGCTGAGCTAGGGTGAGCTTAAGCTGAGCAGCAACAGGTGA  #183449        (278-322)         1nt
        .. ..         ..  .............. ........
    GGGTAGGTGGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGA  MUSIGHANA IgG3 (2153-2197)

    TCATTAATCTAGGTTGAATAGA-GCTAAACTCTACTGCCTACACT AF446347.1 IgM (36-79)
    ......................               ..    .    
    TCATTAATCTAGGTTGAATAGAAAGCTCTCAGGTGAACTGGGGTA  #183450        (96-140)          i1nt
       ..          .  . .  ......................
    GGTTGTGGGGACCAGGCTGGGC-AGCTCTCAGGTGAACTGGGGTA  MUSIGHANA IgG3 (1922-1965)

    GAGCTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAAT AF446347.1 IgM (110-154)
    .......................    ..   .         .    
    GAGCTCAGCTATGCTACGCTGTGACCAGGCTGGGCAGCTCTCAGG  #183453        (170-214)         1nt
                        . .......................
    CTAGGGTAAGTGAGGGTATGGGGACCAGGCTGGGCAGCTCTCAGG  MUSIGHANA IgG3 (2295-2339)

    TGGGGTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAGC AF446347.1 IgM (492-536)
    .. . ....... . .. . ........... ..    . .  .     
    TGAGCTGAGCTGAGCTGGGGTGAGCTGGGGTAAGTGAGGGTATGG  #183454        (549-593)         17nt   
       .... .  .  .... . ..... ..................
    CAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTATGG  MUSIGHANA IgG3 (2271-2315)

    183455: Sµ stops 122, S_3 starts 2045. 42nt long insert (39/42 of Sµ 472-510)

    GCTGGGGTGAGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGG AF446347.1 IgM (395-439)
    .... . ......... .......    .     ..       ..    
    GCTGAGCTGAGCTGGGGTGAGCTGAAGGGCCACAGGGGAGCTGGG  #183456        (464-508)          3nt
       ..  .. .          ........................
    ATGGAAATGTGAATAACCTGCCTGAAGGGCCACAGGGGAGCTGGG  MUSIGHANA IgG3 (2535-2579)

    GACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTA AF446347.1 IgM (81-125)
    ........................   .        . .  . .    
    GACTGTTCTGAGCTGAGATGAGCTACAGGTGAGCTGGGTTAGATG  #183457        (150-194)          4nt
    .  ..           .   .................... ....
    GTATGAGGACTAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATG  MUSIGHANA IgG3 (2493-2537)

    CTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAG AF446347.1 IgM (281-325)
    ................... ... .       .         .     
    CTTGGCTGAGCTAGGGTGACCTGGGAGTTAGGGTAAGTGAGGGTA  #183458        (339-383)          1nt
             .    . .     ..... .................
    GACCAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGTA  MUSIGHANA IgG3 (2268-2312)

    CTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGG AF446347.1 IgM (222-266)
    ....... ............... .   .   .. .  . . . .    
    CTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTAGGTGGGGTTGTG  #183459        (282-326)          1nt
       ..   ..         .  .......................
    AACAGGCTGGACAGCTCTGGGGGAGCTGGGGTAGGTGGGGTTGTG  MUSIGHANA IgG3 (1741-1785)

    ACTCTACT-----------------------------GCCTACAC AF446347.1 IgM (63-78)
    ........                                    .         
    ACTCTACTCAGCTCAGCTCACCCCAGCTCAGCTCACCTGGGGACC  #187514        (112-156)          i29nt
    .                                     ........
    AGGGAGTG-----------------------------TGGGGACC  MUSIGHANA IgG3 (2209-2224)

    (29nt insert from Sµ 540-568 inverted)                              

    TTGGCTGAGCTAGGGTGAGCTG-AGCTGAGCTGGGGTGAGCTGAG AF446347.1 IgM (282-325)
    ......................  .   .   ...    .  .      
    TTGGCTGAGCTAGGGTGAGCTGGGGGCCACAGGGGAGCTGGGGCT  #187516        (329-373)          i1nt
         ...   .           ......................
    AAATGTGAATAACCTGCCTGAA-GGGCCACAGGGGAGCTGGGGCT  MUSIGHANA IgG3 (2539-2582)

    TACTCTGGAGTAGCTGAGATGG-GGTGAGATGGGGTGAGCTGAGC AF446347.1 IgM (159-202)
    ................. ....  ... .     .   .   ...    
    TACTCTGGAGTAGCTGACATGGATGTGGGGACCAGGCTGGGCAGC  #187517        (205-249)          i1nt
     .    .  .  .  .    .  ......................
    CAGGGAGCTGGGGAGGTGGAGC-TGTGGGGACCAGGCTGGGCAGC  MUSIGHANA IgG3 (2240-2283)



    TATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAATGAGATACTC AF446347.1 IgM (119-163)
    ...........................   .   . .   ...      
    TATGCTACGCTGTGTTGGGGTGAGCTGGGGTAGGAGGGAGTACGA  #187518,541    (167-211)          9nt
    .             .   ........................ ..
    TTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGA  MUSIGHANA IgG3 (2454-2498)

    GTGAGCTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAA AF446347.1 IgM (108-152)
    .......................     .   .         .     
    GTGAGCTCAGCTATGCTACGCTGACCAAGCTGGGCAGCTCTGGGG  #187519        (153-197)          1nt
     .  . . ..  . . .  .  .......................
    CTAGGATAAGTGAGGATGTGGGGACCAAGCTGGGCAGCTCTGGGG  MUSIGHANA IgG3 (2006-2050)

    TGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGT AF446347.1 IgM (89-133)
    ................... .... .  .       .     . .        
    TGAGCTGAGATGAGCTGGGATGAGGTAGGTGGAAGCATAGGATAT  #187520,534,536,542(135-179)      4nt
    ..           .  . . ............ . ...... ...
    TGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACATAGGGTAT  MUSIGHANA IgG3  (2410-2454)

    AGATGAGCCAAACTGGAATGA--ACTTCATTAATCTAGGTTGAAT AF446347.1 IgM (12-54)
    .....................          .                 
    AGATGAGCCAAACTGGAATGATTTGGGGCAGATGAGGTTAGTGGA  #187521,538    (60-104)           i2nt
     .            . .      .....................  
    GGGGACTAACCTGGGCAGCTC--TGGGGCAGCTGAGGTTAGTGGG  MUSIGHANA IgG3 (2073-2115)

    ATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCC AF446347.1 IgM (29-73)
    .........................  .     . .      . .    
    ATGAACTTCATTAATCTAGGTGGAAGTGTAGGGACCAGACTGGGC  #187525,530    (78-122)           6nt
               . .  .  ..........................
    TCTGGGGCAGCTGAGGTTAGTGGGAGTGTAGGGACCAGACTGGGC  MUSIGHANA IgG3 (2092-2136)

    TCTGGAGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGG AF446347.1 IgM (162-206)
    .........  ............  ..  . . .   .  .   .    
    TCTGGAGTACTTGAGATGGGGTGCTATCAGATCACAGGGTCCCAG  #187526,540    (210-254)          1nt
       ..   ..  . ..   .. .......................
    GAAGGGCCACAGGGGAGCTGGGGCTATCAGATCACAGGGTCCCAG  MUSIGHANA IgG3 (2558-2602)

    CTGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGG AF446347.1 IgM (222-266)
    .......................      . .         ..     
    CTGAGCTAGGGTGAGCTGAGCTGCAGCTACAGGTGAGCTGGGGTA  #187531        (271-315)          1nt
       .  ......     .    ....... ...............
    GGAACATAGGGTATTAAGCTGAGCAGCTATAGGTGAGCTGGGGTA  MUSIGHANA IgG3 (2441-2485)

    CTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTG AF446347.1 IgM (88-132)
    ....................... ..    ..       ...  .    
    CTGAGCTGAGATGAGCTGGGGTGGGCAGCTCTGGAGGGAGCTAGG  #187532        (138-182)          2nt
     ..         .  .  .. ........................
    GTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGG  MUSIGHANA IgG3 (2255-2299)

    AGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGT AF446347.1 IgM (293-337)
    ........... ............ .    .    . .  .  ..    
    AGGGTGAGCTGGGCTGAGCTGGGGAGCTGGGGTGGGTGGGG-TTG  #187533        (341-384)          3nt
         .    ..         .................... ...
    GACCAGGCTGGGCAGCTCTCAGGGAGCTGGGGTGGGTGGGGNTTG  MUSIGHANA IgG3 (2317-2361)

    TTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGAC AF446347.1 IgM (39-83)
    .......................         .                
    TTAATCTAGGTTGAATAGAGCTAGGAGTGTGGGGACCAGGCTGGG  #187535        (87-131)           0nt
     ..     .         ..   ......................
    CTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGACCAGGCTGGG  MUSIGHANA IgG3 (2188-2232)

    TGAGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGT AF446347.1 IgM (223-267)
    ........................ .    ..     .  .  ..    
    TGAGCTAGGGTGAGCTGAGCTGGGAGCTAGGATAAGTGAGGATGT  #187537        (269-313)          3nt
     .      ..  ....  .  ........................
    AGCAGGCTGGACAGCTCTGGAGGGAGCTAGGATAAGTGAGGATGT  MUSIGHANA IgG3 (1980-2024)

    GAGCTGGGGTGAGCT---------------CAGCTATGCTACGCT AF446347.1 IgM (100-129)
    ...............                 .    .    .     
    GAGCTGGGGTGAGCTGGGGTGAGCTGAGCTGGGACCAGGCTGGGC  #187543        (148-192)          i15nt
    .     . . .                   ...............  
    GTAAGTGAGGGTATG---------------GGGACCAGGCTGGGC  MUSIGHANA IgG3 (2300-2329)

    AGCTAGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTG AF446347.1 IgM (289-333)
    ............... .............     ..   . .   
    AGCTAGGGTGAGCTGGGCTGAGCTGGGTTAGATGGAAATGTGAAT  #187544        (336-380)          11nt
    .. . ...        . ........... ...............  
    AGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAAT  MUSIGHANA IgG3 (2504-2548)

MSH3 control

    ATACTCTGGAGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGC AF446347.1 IgM (158-202)
    ...................... .. . .   ... .   ..    
    ATACTCTGGAGTAGCTGAGATGTGGGGTGGGTGGGGGGTTTGTTG  #182630,638    (216-260)           0nt
               .  . . ..  ..........  ........ ..   
    GGCTGGGCAGCTCTCAGGGAGCTGGGGTGGGT--GGGGNTTG-TG  MUSIGHANA IgG3 (2322-2363)

    GTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCT AF446347.1 IgM (85-129)
    .........................        . . ...  .
    GTTCTGAGCTGAGATGACCTGGGGTTGTGGGGACCAGGCTGGGAA  #182631      (120-164)           6nt
     .   ..     .   .. ..........................
    CTGGGGAAACTGGGGTACATGGGGTTGTGGGGACCAGGCTGGGAA  MUSIGHANA IgG3 (1853-1897)

    GTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGC AF446347.1 IgM (232-276)
    .................... ...    .   ...        .
    GTGAGCTGAGCTGGGTGAGCGGAGACCTGGCTGGGGAGCTGAGGT  #182632        (293-337)           4nt
    .   .   .  ....     .........................
    GCCGGGGTAAGTGGGAATATGGAGACCTGGCTGGGGAGCTGAGGT  MUSIGHANA IgG3 (2391-2435)

    GAAATGAGATACTCTGGAGTAGCTGAGATGGGGTGAGATGGGGTG AF446347.1 IgM (150-194)
    ......................  .    ..    ..   ..    
    GAAATGAGATACTCTGGAGTAGGAGCATGGGAACCAGGCTGGACA  #182634        (192-236)           0nt
    .    .            ..  .......................
    GTGGGGGTGCTGGGGTAGGTTAGAGCATGGGAACCAGGCTGGACA  MUSIGHANA IgG3 (1095-1139)

    GTGAGCTGATCTGAAATGAGATACTCTGGAGTAGCTGAGATGGGG AF446347.1 IgM (138-182)
    .......................    ..  . .  .   .. ..
    GTGAGCTGATCTGAAATGAGATAGCTGGGGTTGGAGGGAGTGTGG  #182635,636    (173-217)           1nt
     . ...... . .  .   .  ......... .............
    TTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGG  MUSIGHANA IgG3 (2175-2219)

    TGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (238-282)
    .......................... .         .       
    TGAGCTGGGTGAGCTGAGCTAAGCTGAGCAGCTACAGGTGAGCTG  #182637        (297-341)           7nt
     .      .          ..........................
    AGGTGGAAGCATAGGATATTAAGCTGAGCAGCTACAGGTGAGCTG  MUSIGHANA IgG3 (2157-2201)

    TGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCT AF446347.1 IgM (238-282)
    .......................    . .            .
    TGAGCTGGGTGAGCTGAGCTAAGAGCAGCTACAGGTGAGCTGGGG  #182640        (300-344)           1nt
    .. .      . .         ......... .............
    TGGGAACATAGGGTATTAAGCTGAGCAGCTATAGGTGAGCTGGGG  MUSIGHANA IgG3 (2439-2483)

    TAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCT AF446347.1 IgM (228-272)
    .......................   .. .          ..  .
    TAGGGTGAGCTGAGCTGGGTGAGGGTAGGTGGAAGCATAGGATAT  #182641        (266-310)           2nt        
      ...        .  . .  ........................
    CTGGGCAGCTCTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATAT  MUSIGHANA IgG3 (2131-2175)

    CAAACTGGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAAC AF446347.1 IgM (20-64)
    . .....................   .. . .  ..         
    CCAACTGGAATGAACTTCATTAAGGGAGCTAGGGTAAGTGAGGGT  #182642        (55-99)             1nt
      . . ..   .       .  .......................
    GGACCAGGCTGGGCAGCTCTGGAGGGAGCTAGGGTAAGTGAGGGT  MUSIGHANA IgG3 (2267-2311)

    GAGCTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAAT AF446347.1 IgM (110-154)
    .......................    ..   .         .  
    GAGCTCAGCTATGCTACGCTGTGACCAGGCTGGGCAGCTCTCAGG  #182643,646    (172-216)           1nt
                        . .......................
    CTAGGGTAAGTGAGGGTATGGGGACCAGGCTGGGCAGCTCTCAGG  MUSIGHANA IgG3 (2295-2339)

    AGCTAGGGTGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGA AF446347.1 IgM (225-269)
    ...................... .  ... .  .    ...   .
    AGCTAGGGTGAGCTGAGCTGGGAGCTCTGGGGAAGCTGGGGTACA  #182644        (287-331)           0nt
       .. ..  . . .    .  ............ ..........
    GAGTATGGGAACCAGGCTGGACAGCTCTGGGGAAACTGGGGTACA  MUSIGHANA IgG3 (1827-1871)

    GACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTA AF446347.1 IgM (81-125)
    ................. ... ....   . .  . .   .     
    GACTGTTCTGAGCTGAGTTGACCTGGCTGGGGAGCTGAGGTAGGT  #182645        (141-185)           7nt         
    .  .     .   .  .  ..........................
    GGGTAAGTGGGAATATGGAGACCTGGCTGGGGAGCTGAGGTAGGT  MUSIGHANA IgG3 (2395-2439)

    TCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTG AF446347.1 IgM (36-80)
    .......................                  .    
    TCATTAATCTAGGTTGAATAGAGGCTGGGCAGCTACAGGTGAGCC  #183415,416,426(97-141)            2nt
    .   .       ..       ........................
    TGGGTGGGGNTTGTGAGGACCAGGCTGGGCAGCTACAGGTGAGCC  MUSIGHANA IgG3 (2349-2393)

    TCTAGGTTGAATAGAGCTAA----ACTCTACTGCCTACACTGGAC AF446347.1 IgM (43-83)
    ............... ....    ...    ..   .            
    TCTAGGTTGAATAGACCTAACTCTACTAGGTTGGGCAGCTACAGG  #183417,436    (103-147)           i4nt
         .  .     .         .....................
    GGGTAGGAGGGAGTATGAGG----ACTAGGTTGGGCAGCTACAGG  MUSIGHANA IgG3 (2481-2521)

    GGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACT AF446347.1 IgM (26-70)
    ....................... .     .   .        .  
    GGAATGAACTTCATTAATCTAGGGTAGGAGGGAGTGTGGGGACCA  #183418        (86-130)            2nt
     ..           . . .. ........................
    TGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGACCA  MUSIGHANA IgG3 (2181-2225)

    TGAGCTGAGCTTGGCTGAGCTAGGGTGAGCTGAGCTGAGCTGGGG AF446347.1 IgM (272-316)
    .................. .....  ..            .  .  
    TGAGCTGAGCTTGGCTGAACTAGGTGGAAGCATAGGATATTAAGC  #183419,427    (332-376)           4nt         
.    ...    .........................
    CAGCTCTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATATTAAGC  MUSIGHANA IgG3 (2136-2180)

    TGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGAC AF446347.1 IgM (173-217)
    ................. .........   . ..  .   .     
    TGAGATGGGGTGAGATGAGGTGAGCTGGAGTAGGAGGGAGTATGA  #183420        (232-276)           10nt
    . .    . .       ........... ................
    TTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGA  MUSIGHANA IgG3 (2454-2498)

    CTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACAC AF446347.1 IgM (34-78)
    .................... ... .  .      . .  ..  .   
    CTTCATTAATCTAGGTTGAACAGATCACAGGGTCCCAGGTTATGC  #183422        (92-136)          4nt
    .       . .. ..   . .........................
    CACAGGGGAGCTGGGGCTATCAGATCACAGGGTCCCAGGTTATGC  MUSIGHANA IgG3 (2565-2609)

    TGAGCTGGGGTGAGCTGAGCTGAGCTGGAGTGAGCTGAGCTGGGC AF446347.1 IgM (347-391)
    .......................   ..   .       . ..     
    TGAGCTGGGGTGAGCTGAGCTGACTAGGTTGGGCAGCTACAGGTG  #183423,428,429,431(416-460)     2nt
    .. . . ..  .   .  .  ........................
    TGGGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAGCTACAGGTG  MUSIGHANA IgG3 (2479-2523)

    GCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCTGAGCTTGG AF446347.1 IgM (241-285)
    ............. .....  .....        .   .... .   
    GCTGGGTGAGCTGGGCTAATGTGGGGACCAGGCTGGGCAGCTAGA  #183425        (302-346)         5nt
    .    . .    . .    ..........................
    GAGCTGGGGTAGGTGGGGTTGTGGGGACCAGGCTGGGCAGCTAGA  MUSIGHANA IgG3 (1763-1807)

    TGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCT AF446347.1 IgM (30-74)
    .......................       .     . .        
    TGAACTTCATTAATCTAGGTTGAGGGAGTGTGGGGACCAGGCTGG  #183430,432,437(87-131)          2nt
       ..        .   .   ........................
    GCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGACCAGGCTGG  MUSIGHANA IgG3 (2187-2231)

    CTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAATGAG AF446347.1 IgM (113-157)
    .......................  . .     .   .  .   .   
    CTCAGCTATGCTACGCTGTGTTGCTGGGCAGCTAGAGGTGAGCTG  #183433        (172-216)         1nt
                  .       .......................
    TAGGTGGGGTTGTGGGGACCAGGCTGGGCAGCTAGAGGTGAGCTG  MUSIGHANA IgG3 (1772-1816)

    GTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGACTGAGCTGAG AF446347.1 IgM (182-226)
    .......................    .    .        ....   
    GTGAGATGGGGTGAGCTGAGCTGCTGGGGTAGGAGGGAGTATGAG  #183435        (250-294)         1nt
            .        .    .......................
    TAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAG  MUSIGHANA IgG3 (2455-2499)

    GAGCTCAGCTATGCTACGCTGTGTTGGGGTGAGCTGATCTGAAAT AF446347.1 IgM (110-154)
    .......................  . .  . .   .           
    GAGCTCAGCTATGCTACGCTGTGGAGTGTGGGGACCAGGCTGGGC  #183438        (171-215)         1nt
     .     .   ..         .......................
    TACAGGTGAGCTGGGGTAGGAGGGAGTGTGGGGACCAGGCTGGGC  MUSIGHANA IgG3 (2189-2233)

    AGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGACTGTTCTG AF446347.1 IgM (46-90)
    ......................            . .  .        
    AGGTTGAATAGAGCTAAACTCTGGGTAAGTGGGAGTATGGAGACC  #187481        (93-137)          0nt
      .   .          .  . ............ ..........  
    CTGGGCAGCTACAGGTGAGCCGGGGTAAGTGGGAATATGGAGACC  MUSIGHANA IgG3 (2373-2417)

    GTGAGCTGAGCTGAGCTGGGGTAAGCTGGGATGAGCTGGGGTGAG AF446347.1 IgM (316-360)
    ............... .......    .      . .  .        
    GTGAGCTGAGCTGAGTTGGGGTACAGGGTCCCAGGTTATGCAGCT  #187482,87,94  (363-407)         1nt
    . .      .     .  .   .......................    
    GGGGAGCTGGGGCTATCAGATCACAGGGTCCCAGGTTATGCAGCT  MUSIGHANA IgG3 (2569-2613)



    TGAGCTGAGCTGGGTGAGCTGAGCTAAGCTGGGGTGAGCTGAGCT AF446347.1 IgM (233-277)
    .........................  . . .   ..  .. .    
    TGAGCTGAGCTGGGTGAGCTGAGCTGGGTTAGATGGAAATGTGAA  #187483,490,498(281-325)         6nt
    .  . .. .. .    .. ........... ..............    
    TAGGTTGGGCAGCTACAGGTGAGCTGGGTTGGATGGAAATGTGAA  MUSIGHANA IgG3 (2503-2547)

    GAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCTGAGCT AF446347.1 IgM (508-552)
    . ..................... ..         ..  . .      
    GGGCTGAGCTGGGGTGAGCTGAGGTGGAAGCATAGGATATTAAGC  #187484        (558-602)         2nt
         .    .. .       ...... . ...... ........     
    ACCTGGCTGGGGAGCTGAGGTAGGTGGGAACATAGGGTATTAAGC  MUSIGHANA IgG3 (2415-2459)

    ACACTGGACTGTTCTGAGCTGAGATGAGCTGGGGTGAGCTCAGCT AF446347.1 IgM (75-119)
    .......................   . . ..   .       ..   
    ACACTGGACTGTTCTGAGCTGAGGGAACCAGGCTGGCACAGCTCT  #187485        (128-172)         1nt
       ....  .    ..   .  .............. ........     
    GAGCTGGGGTAGGTTGGAGTATGGGAACCAGGCTGG-ACAGCTCT  MUSIGHANA IgG3 (1811-1855)

    TGAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGC AF446347.1 IgM (457-501)
    ........................... . .  .  .. ..  .    
    TGAGCTGAGCTGAGCTGGGGTGAGCTGGGGTAGGAGGGAGTATGA  #187488        (503-547)         9nt
    . .               ...........................     
    TTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGA  MUSIGHANA IgG3 (2454-2498)

    GCTGGGGTGAGCTGGGCTGAGCTGGGCTGAGCTGGGCTGAGCTGG AF446347.1 IgM (395-439)
    ..........................  .     .     .       
    GCTGGGGTGAGCTGGGCTGAGCTGGGGAGGTGGAGCTGTGGGGAC  #187489        (443-487)         8nt
    .   ..          . ...........................     
    GGCTGGGCAGCTCTCAGGGAGCTGGGGAGGTGGAGCTGTGGGGAC  MUSIGHANA IgG3 (2226-2270)

    GAGCTGAGCTGAGCTGGGGTGAGCTGAGCTGAGCTGGGGTGAGCT AF446347.1 IgM (458-502)
    .......................    .        ..  .       
    GAGCTGAGCTGAGCTGGGGTGAGGCTGGGCAGCTCTGGAGGGAGC  #187491        (505-549)         2nt
    .      .    .  ...   ........................     
    GGAGGTGGAGCTGTGGGGACCAGGCTGGGCAGCTCTGGAGGGAGC  MUSIGHANA IgG3 (2251-2295)

    GGGTGAGCTGAGCTGGGCTGA---GCTGGACTGAGCTGAGCTAGG AF446347.1 IgM (190-231)
    .....................        .      .  .    .   
    GGGTGAGCTGAGCTGGGCTGACCTAGCATAGGATATTAAGCTGAG  #187492        (238-282)         i3nt
    ... .....  . . ..  ..   .....................     
    GGGGGAGCTAGGGTAGGTGGA---AGCATAGGATATTAAGCTGAG  MUSIGHANA IgG3 (2143-2184)

    GTGAGCTGAGCTGAGCTGAGCTGGGGTGAGCTGGGGTGAGCTGAG AF446347.1 IgM (611-655)
    ..... ............ ....    .    ..          .   
    GTGAGTTGAGCTGAGCTGGGCTGACCAGGCTGGGCAGCTCTCAGG  #187495        (321-365)         1nt
     .  . . ..    . .  .  .......................     
    CTAGGGTAAGTGAGGGTATGGGGACCAGGCTGGGCAGCTCTCAGG  MUSIGHANA IgG3 (2295-2339)

    ATTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGA AF446347.1 IgM (38-82)
    ........................   .   . ..      ..     
    ATTAATCTAGGTTGAATAGAGCTAGGTTGGGCAGCTACAGGTGAG  #187496,512    (85-129)          3nt
        .    ..   .  ..  ........................     
    GGGTAGGAGGGAGTATGAGGACTAGGTTGGGCAGCTACAGGTGAG  MUSIGHANA IgG3 (2481-2525)

    TTAATCTAGGTTGAATAGAGCTAAACTCTACTGCCTACACTGGAC AF446347.1 IgM (39-83)
    ....................... .   .. .      .   .     
    TTAATCTAGGTTGAATAGAGCTATAGGATATTAAGCTGAGCAGCT  #187499,506    (87-131)          1nt
       . ..  . .   . .    ..... .................     
    GGGAGCTGAGGTAGGTGGGAACATAGGGTATTAAGCTGAGCAGCT  MUSIGHANA IgG3 (2424-2468)

    TGGGCTGAGCTGGGGTGAGCTGGGCTGAGCTGGGCTGAGCTGGGC AF446347.1 IgM (387-431)
    .......................    ...   .   .    .     
    TGGGCTGAGCTGGGGTGAGCTGGTGGAAGCATAGGATATTAAGCT  #187500        (435-479)         2nt
     .  ... .   .   . .  ........................     
    AGCTCTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATATTAAGCT  MUSIGHANA IgG3 (2137-2181)

    GAGCTGAGATGAGCTGGGGTGAGCTCAGCTATGCTACGCTGTGTT AF446347.1 IgM (90-134)
    ......................     .         .          
    GAGCTGAGATGAGCTGGGGTGACTGGGGTAGGAGGGAGTATGAGG  #187503        (679-723)           0nt
     .......  .   . ..    .......................     
    AAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGTATGAGG  MUSIGHANA IgG3 (2456-2500)

    CTGGAGTAGCTGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGC AF446347.1 IgM (163-207)
    ........................ . ..  ..                
    CTGGAGTAGCTGAGATGGGGTGAGGTAGGTGGAAGCATAGGATAT  #187507        (208-252)           4nt
      .          .  . . ............ . ...... ...    
    TGGAGACCTGGCTGGGGAGCTGAGGTAGGTGGGAACATAGGGTAT  MUSIGHANA IgG3 (2410-2454)

    TGGAATGAACTTCATTAATCTAGGTTGAATAGAGCTAAACTCTAC AF446347.1 IgM (25-69)
    .........................    . . .    .         
    TGGAATGAACTTCATTAATCTAGGTGAGCTGGGGTAGGAGGGAGT  #187508        (73-117)            5nt
     . . . . ..       . .........................    
    GGTATTAAGCTGAGCAGCTATAGGTGAGCTGGGGTAGGAGGGAGT  MUSIGHANA IgG3 (2450-2494)

    TGAGATGGGGTGAGATGGGGTGAGCTGAGCTGGGCTGAGCTGGAC AF446347.1 IgM (173-217)
    ....................... ... . . ..  .   ..       
    TGAGATGGGGTGAGATGGGGTGATCTGGGGTAGGAGGGAGTGTGG  #187510        (218-262)           9nt
    . .    . .        ..... .....................    
    TTAAGCTGAGCAGCTACAGGTGAGCTGGGGTAGGAGGGAGTGTGG  MUSIGHANA IgG3 (2175-2219)

    CTGGGCTGAGCTGGGGTGAGCTGAGCTGGGGTGAGCTGAGCTGAG AF446347.1 IgM (426-470)
    .......................    . ..        . .      
    CTGGGCTGAGCTGGGGTGAGCTGGTAGGTGGAAGCATAGGATATT  #187511        (463-507)           1nt
      ..        .... .    .......................    
    TGGGCAGCTCTGGGGGAGCTAGGGTAGGTGGAAGCATAGGATATT  MUSIGHANA IgG3 (2132-2176)

    TGAGCTGGGCTGAGCTGGACTGAGCTGAGCTAGGGTGAGCTGAGC AF446347.1 IgM (198-242)
    ................ .....    .           .   ...     
    TGAGCTGGGCTGAGCTAGACTGCATAGGATATTAAGCTGAGCAGC  #187513        (244-288)           0nt
     . .    .  .     .    ...... ................    
    GGGGAGCTGAGGTAGGTGGGAACATAGGGTATTAAGCTGAGCAGC  MUSIGHANA IgG3 (2423-2467



Table S3. Effect of the Loss of Msh3 on the Consensus Sequence Targeting and Hotspot Targeting in the

Switch Regions.

A. GAGCT/GGGGT Consensus Sequence Targeting in the Switch Junctions for S� and S�3 Segments

from Littermate Control and Msh3��� Mice.

B. RGYW/WRCY Hotspot Targeting in the Switch Junctions for S� and S�3 Segments from Littermate

Control and Msh3���  Mice.

a“Yes” is defined as the junction is within or adjacent to the consensus or hotspot sequence.
b,cNo statistically significant difference between the control and Msh3��� mice.

S� S�3

Yes a (%) No (%) Yesa (%) No (%)

Controls 29 (67) 14 (33) 15 (35) 28 (65)

Msh3���b 38 (76) 12 (24) 15 (30) 35 (70)

S� S�3

Yesa (%) No (%) Yesa (%) No (%)

Controls 35 (81) 8 (19) 28 (65) 15 (35)

Msh3���c 37 (74) 13 (26) 29 (58) 21 (42)



Table S4. Switch Region Mutation Spectra from Rearranged Sequences.

Msh6��� A
S� S�3

A G C T Total A G C T Total
A / 60 8 1 69 A / 34 6 5 45
G 68 / 34 14 116 G 48 / 11 8 67
C 7 35 / 26 68 C 7 9 / 13 29
T 4 6 15 / 25 T 4 4 12 / 20

278 161

Msh6���

S� S�3
A G C T Total A G C T Total

A / 28 2 0 30 A / 17 3 7 27
G 36 / 11 2 49 G 24 / 7 3 34
C 9 25 / 18 52 C 6 8 / 16 30
T 2 1 14 / 17 T 0 3 7 / 10

148 101

Msh6���

S� S�3
A G C T Total A G C T Total

A / 34 2 1 37 A / 16 0 1 17
G 73 / 13 5 91 G 35 / 3 5 43
C 2 13 / 55 70 C 0 3 / 18 21
T 2 0 11 / 13 T 2 0 4 / 6

211 87

Msh3 control S� B S�3
A G C T Total A G C T Total

A / 19 3 1 23 A / 10 0 3 13
G 38 / 20 3 61 G 11 / 1 2 14
C 3 14 / 10 27 C 0 1 / 4 5
T 2 3 11 / 16 T 2 0 3 / 5

127 37

Msh3��� S� S�3
A G C T Total A G C T Total

A / 29 5 1 35 A / 20 4 2 26
G 28 / 23 2 53 G 22 / 4 4 30
C 6 14 / 7 27 C 2 3 / 11 16
T 1 2 10 / 13 T 4 3 8 / 15

128 87
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