
JEM VOL. 207, September 27, 2010 

Article

2235

Immunofluorescence assays. mAbs were tested for autoreactivity against 
fixed HEp-2 cells (Bio-Rad Laboratories) and against frozen sections of a 
whole neonatal mouse adhered to ProbeOn Plus microscope slides (Thermo 
Fisher Scientific). Slides were incubated with mAb for 30 min, washed with 
PBS for 5 min, and incubated with FITC-labeled sheep anti–mouse IgG  
antibody (1/200; Sigma-Aldrich) for 30 min. For frozen sections, slides were 
covered with mounting medium containing DAPI (Vector Laboratories). 
Pictures were taken with an inverted microscope (Axiovert 200M; Carl 
Zeiss, Inc.) at 200× (HEp-2) or 100× (frozen sections) magnification. A mon-
tage of images taken of frozen sections was assembled using Slidebook 4.1 
software (Intelligent Imaging Innovations Inc.).

Online supplemental material. Fig. S1 shows an anti-cardiolipin binding 
assay performed with ANA and engineered revertants. Fig. S2 shows an anti-
chromatin binding assay with ANA and engineered revertants. Fig. S3 shows 
immunofluorescent staining of HEp-2 cells with six ANAs and engineered 
revertants not represented in Fig. 5 A. Fig. S4 shows immunofluorescent 
staining of whole frozen sections of a neonatal mouse with six revertants not 
analyzed in Fig. 5 B. Fig. S5 demonstrates that a single kappa Arg mutation 
is required for high-avidity binding by the J9.11 clone.Table S1 is a composi-
tion of all primers used for amplification and cloning throughout the project. 
Supplemental data shows the sequences of the mutated antibody V regions 
that were subjected to reversion analysis. Online supplemental material is 
available at http://www.jem.org/cgi/content/full/jem.20092712/DC1.
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Supplemental data 
Sequences of mutated antibody V regions subjected to reversion analysis.  
Antibody V region gene sequences are aligned with respect to sequences of corresponding germline gene 
segments (top). For the large lineage, a single consensus sequence showing only the shared mutations was 
used in the alignment. Leader, framework regions (FR), complementarity determining regions (CDR), 
joining (Jk or JH), and diversity (D) regions are indicated. Dots indicate identity with germline (top) base 
sequence. Somatic mutations are explicitly indicated. Amino acids of germline gene segments are indicated 
below the base sequence. Red letters indicate amino acid replacements in hybridoma antibodies as a result 
of nonsynonymous somatic mutations. 
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Large lineage #1 Germline VH7183.9.15 Vs. hybridoma sequence 
 
 
              |____________Leader__________________________ 
VH7183.9.15   ATGAACTTTGGGCTGAGCTTGATTTTCCTTGTCCTAATTTTAAAA              
               M  N  F  G  L  S  L  I  F  L  V  L  I  L  K 
Consensus     .............................................> 
      
              ____________|__________FR1_______________________  

      VH7183.9.15   GGTGTCCAGTGTGAAGTGATGCTGGTGGAGTCTGGGGGAGGCTTAGTGA 
               G  V  Q  C  E  V  M  L  V  E  S  G  G  G  L  V > 
Consensus     .................................................> 
 
      _________________________FR1______________________ 
VH7183.9.15   AGCCTGGAGGGTCCCTGAAACTCTCCTGTGCAGCCTCTGGATTCACTTTC 
              K  P  G  G  S  L  K  L  S  C  A  A  S  G  F  T  F > 
Consensus     ..................................................> 
 
      ___|_____CDR1_____|____________ FR2_______________ 
VH7183.9.15   AGTAGCTATACCATGTCTTGGGTTCGCCAGACTCCGGAGAAGAGGCTGGA 
               S  S  Y  T  M  S  W  V  R  Q  T  P  E  K  R  L  E> 
                  R                          S                 
Consensus     ...C...........................G..................> 
 
              _________|_________________CDR2___________________   
VH7183.9.15   GTGGGTCGCAACCATTAGTGGTGGTGGTGGTAACACCTACTATCCAGACA 
                W  V  A  T  I  S  G  G  G  G  N  T  Y  Y  P  D > 
                                              D         
Consensus     ...............................G..................> 
 
         ___________|_________________ FR3_________________ 
VH7183.9.15   GTGTGAAGGGTCGATTCACCATCTCCAGAGACAATGCCAAGAACACCCTG 
              S  V  K  G  R  F  T  I  S  R  D  N  A  K  N  T  L > 
                                                  P      
Consensus     ...................................C..............> 
 
      _________________________FR3______________________  
VH7183.9.15   TACCTGCAAATGAGCAGTCTGAGGTCTGAGGACACGGCCTTGTATTACTG 
               Y  L  Q  M  S  S  L  R  S  E  D  T  A  L  Y  Y  C> 
                   
Consensus     ..................................................> 
 
      ______|______DFL16.1____|_________JH1_______________            
VH7183.9.15   TGCAAGATATTACTACGGTAGTAGCTGGTACTTCGATGTCTGGGGCACAGGG   
                A  R  Y  Y  Y  G  S  S  W  Y  F  D  V  W  G  T  G 
                      F        A     R 
Consensus     ........T........C....C............................> 
               
              _____________________ 
JH1          ACCACGGTCACCGTCTCCTCA 
               T  T  V  T  V  S  S > 
                                                      
Consensus     .....................> 
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Large lineage #1 VKCR1 Vs. hybridoma sequence 
 
                                     
                            |_____________Leader __________________ 
VKCR1     TCAGGTTGCCTCCTCAAAATGAAGTTGCCTGTTAGGCTGTTGGTGCTGATGTTCTGG 
                             M  K  L  P  V  R  L  L  V  L  M  F  W 
Consensus .........................................................> 
 
      ___________________|_______________ FR1_____________________  
VKCR1     ATTCCTGCTTCCAGCAGTGATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGT 
           I  P  A  S  S  S  D  V  L  M  T  Q  T  P  L  S  L  P  V  S 
                                             
Consensus ...................................G........................> 
               
          ________ FR1_______________|_____________CDR1_______________ 
VKCR1     CTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCAGAGCATTGTACATAGTAATGGA 
           L  G  D  Q  A  S  I  S  C  R  S  S  Q  S  I  V  H  S  N  G 
                                      K           N  V    
Consensus ............................A...........A.G....T............> 
 
          ____CDR1________|___________________ FR2_____________________ 
VKCR1     AACACCTATTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTAC 
           N  T  Y  L  E  W  Y  L  Q  K  P  G  Q  S  P  K  L  L  I  Y   
           H   
Consensus C...........................................................> 
 
          |________CDR2________|_______________ FR3___________________ 
VKCR1     AAAGTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACA 
           K  V  S  N  R  F  S  G  V  P  D  R  F  S  G  S  G  S  G  T 
                                                     A      
Consensus ...........................................C................> 
                
          ____________________________________________________________ 
VKCR1     GATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTT 
           D  F  T  L  K  I  S  R  V  E  A  E  D  L  G  V  Y  Y  C  F  
                                         T              L  
Consensus ..............................A..............C..............> 
 
          __________________|______________Jκ2______________________ 
VKCR1/JΚ2 CAAGGTTCACATGTTCCGTACACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGG 
           Q  G  S  H  V  P  Y  T  F  G  G  G  T  K  L  E  I  K  R   
                                                     V   
Consensus ..........................................G..............> 
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J7.13 (lineage #2) VH3609.12.174 Vs. hybridoma sequence  
  
  
                               Leader                              | FR1    
VH3609    ATGGACAGGCTTACTTCCTCATTCCTGCTGCTGATTGTCCCTGCATATGTCCTGTCCCAGGTT  
           M  D  R  L  T  S  S  F  L  L  L  I  V  P  A  Y  V  L  S  Q  V    
J7.13     ..............................................................> 
 
                                      FR1____________________________ 
VH3609    ACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCTCAGTCTGACTTGTTCT 

 T  L  K  E  S  G  P  G  I  L  Q  S  S  Q  T  L  S  L  T  C  S   
J7.13     ...............................................................> 
 
                        __|         CDR1       |FR2_________________          
VH3609    TTCTCTGGGTTTTCACTGAGCACTTCTGGTATGGGTGTGAGCTGGATTCGTCAGCCTTCAGGA 
           F  S  G  F  S  L  S  T  S  G  M  G  V  S  W  I  R  Q  P  S  G  
J7.13     ............................................................> 
 
                      _|                CDR2                  _ 
VH3609    AAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATGATGACAAGCGCTATAACCCATCC 
           K  G  L  E  W  L  A  H  I  Y  W  D  D  D  K  R  Y  N  P  S 
J7.13     ............................................................> 
 
           |                    FR3                         _ 
VH3609    CTGAAGAGCCGGCTCACAATCTCCAAGGATACCTCCAGAAACCAGGTATTCCTCAAGATC 
           L  K  S  R  L  T  I  S  K  D  T  S  R  N  Q  V  F  L  K  I  
J7.13     ............................................................> 
 
                                                 | DSP2.2|____ 
VH3609    ACCAGTGTGGACACTGCAGATACTGCCACATACTACTGTGCTCGAAGCTATGATTACTGG 
           T  S  V  D  T  A  D  T  A  T  Y  Y  C  A  R  S  Y  D  Y  W 
                                S                                   F 
J7.13     ......................G..................G................TC> 
 
                   JH1                        >  
VH3609    TACTTCGATGTCTGGGGCACAGGGACCACGGTCACCGTCTCCTCA 
           Y  F  D  V  W  G  T  G  T  T  V  T  V  S  S   
                                                          
J7.13     .................T........................... 
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J7.13 (lineage #2) VKai4 Vs. hybridoma sequence 
 
                
              |_______________________LEADER___________________________  
VKai4      AAAATGGATTTTCAGGTGCAGATTTTCAGCTTCCTGCTAATCAGTGCCTCAGTCATAATG 
               M  D  F  Q  V  Q  I  F  S  F  L  L  I  S  A  S  V  I  M 
J7.13      ............................................................> 
 
           _________|______________________FR1________________________ 
VKai4      TCCAGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAA 
            S  R  G  Q  I  V  L  T  Q  S  P  A  I  M  S  A  S  L  G  E      
J7.13      ............................................................> 
 
           __________________|____________CDR1___________________|_____       
VKai4      CGGGTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTAC 
            R  V  T  M  T  C  T  A  S  S  S  V  S  S  S  Y  L  H  W  Y  
J7.13      ............................................................> 
 
           _________________FWR2__________________|________CDR2________ 
VKai4      CAGCAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCT 
            Q  Q  K  P  G  S  S  P  K  L  W  I  Y  S  T  S  N  L  A  S            
J7.13       ............................................................> 
 
           ___|___________________________FR3__________________________ 
VKai4      GGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGC 
            G  V  P  A  R  F  S  G  S  G  S  G  T  S  Y  S  L  T  I  S   
J7.13      ............................................................> 
 
           ____________________________________________________________ 
VKai4      AGCATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCACCG 
            S  M  E  A  E  D  A  A  T  Y  Y  C  H  Q  Y  H  R  S  P  P 
                        A                                          
J7.13      .............C..............................................> 
 
           |_______________Jκ1________________ 
VKai4      ACGTTCGGTGGAGGCACCAAGCTGGAAATCAAACG 
            T  F  G  G  G  T  K  L  E  I  K  R 
J7.13      ...................................> 
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J6.1 (lineage #4) VHQ52.2.4 Vs. hybridoma sequence  
 
 
                                         |_______Leader_________________ 
VHQ52.2.4   ATCCTCTTCTCATAGAGCCTCCATCAGAGCATGGCTGTCTTGGGGCTGCTCTTCTGCCTG 
                                           M  A  V  L  G  L  L  F  C  L 
J6.1        ............................................................> 
 
            |  FR1            
VHQ52.2.4   GTGACATTCCCAAGCTGTGTCCTATCCCAGGTGCAGCTGAAGCAGTCAGGACCTGGCCTA 
             V  T  F  P  S  C  V  L  S  Q  V  Q  L  K  Q  S  G  P  G  L 
J6.1        ............................................................> 
 
            _________________ FR1____________________________________|__ 
VHQ52.2.4   GTGCAGCCCTCACAGAGCCTGTCCATCACCTGCACAGTCTCTGGTTTCTCATTAACTAGC 
     V  Q  P  S  Q  S  L  S  I  T  C  T  V  S  G  F  S  L  T  S 
                                                                      N 
J6.1        ............................................C.............A.> 
 
            ____CDR1____|__________________ FR2___________________|_____ 
VHQ52.2.4   TATGGTGTACACTGGGTTCGCCAGTCTCCAGGAAAGGGTCTGGAGTGGCTGGGAGTGATA 
             Y  G  V  H  W  V  R  Q  S  P  G  K  G  L  E  W  L  G  V  I  
                   I  Y 
J6.1        ......A..T..................................................> 
 
            _______________CDR2_______________________|_________________ 
VHQ52.2.4   TGGAGTGGTGGAAGCACAGACTATAATGCAGCTTTCATATCCAGACTGAGCATCAGCAAG 
             W  S  G  G  S  T  D  Y  N  A  A  F  I  S  R  L  S  I  S  K 
                                                       K 
J6.1        ...........................................A................> 
           
            __________________________ FR3______________________________ 
VHQ52.2.4   GACAATTCCAAGAGCCAAGTTTTCTTTAAAATGAACAGTCTGCAAGCTGATGACACAGCC 
             D  N  S  K  S  Q  V  F  F  K  M  N  S  L  Q  A  D  D  T  A  
                                         
J6.1        .............................G..............................> 
 
           _____________________|__DST4______|_________JH2_____________ 
VHQ52.2.4  ATATATTACTGTGCCAGAAATAGACAGCTCAGGCACTACTTTGACTACTGGGGCCAAGGC 
        I  Y  Y  C  A  R  N  R  Q  L  R  H  Y  F  D  Y  W  G  Q  G 
                                 S     F 
J6.1       ..T....................T...T................................> 
 
 
            ________JH2__________ 
JH2         ACCACTCTCACAGTCTCCTCA 
             T  T  L  T  V  S  S 
J6.1        .....................> 
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J6.1 (lineage #4) VK23-43 Vs. hybridoma sequence 
 
 
            ____________Leader_________________________________________ 
VK23-43     ATGGTTTTCACACCTCAGATACTTGGACTTATGCTTTTTTGGATTTCAGCCTCCAGAGGT 
J6.1        ............................................................> 
 
           |___________________________ FR1____________________________ 
VK23-43    GATATTGTGCTAACTCAGTCTCCAGCCACCCTGTCTGTGACTCCAGGAGATAGCGTCAGT 
            D  I  V  L  T  Q  S  P  A  T  L  S  V  T  P  G  D  S  V  S 
                                                               T  
J6.1       ....................................................C.......> 
 
          
           _________|____________CDR1________________|____________FR2__ 
VK23-43    CTTTCCTGCAGGGCCAGCCAAAGTATTAGCAACAACCTACACTGGTATCAACAAAAATCA 
            L  S  C  R  A  S  Q  S  I  S  N  N  L  H  W  Y  Q  Q  K  S 
 
J6.1       ............................................................> 
 
           ___________________________|_____CDR2__________|______FR3___ 
VK23-43    CATGAGTCTCCAAGGCTTCTCATCAAGTATGCTTCCCAGTCCATCTCTGGGATCCCCTCC 
            H  E  S  P  R  L  L  I  K  Y  A  S  Q  S  I  S  G  I  P  S 
                                                R 
J6.1       ...........G.........................G......................> 
 
           _________________________FR3________________________________ 
VK23-43    AGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACTCTCAGTATCAACAGTGTGGAGACT 
            R  F  S  G  S  G  S  G  T  D  F  T  L  S  I  N  S  V  E  T 
                                                   T 
J6.1       ........................................C...................> 
 
           _______________________________________________|____Jκ5_____        
VK23-43    GAAGATTTTGGAATGTATTTCTGTCAACAGAGTAACAGCTGGCCTCAGCTCACGTTCGGT 
            E  D  F  G  M  Y  F  C  Q  Q  S  N  S  W  P  Q  L  T  F  G 
                                              
J6.1       ............................................................> 
          
           __________Jκ5______________  
JK5        GCTGGGACCAAGCTGGAGCTGAAACGG 
            A  G  T  K  L  E  L  K  R   
J6.1       .......................... > 
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 VHJ558.75.177 Vs. J9.11 hybridoma sequence 
 
 
 
                                       |____________Leader_____________ 
VHJ558.75   CAGTTACTGAGCACACAGGACCTCACCATGGGATGGAGCTGTATCATGCTCTTCTTGGCA 
                                        M  G  W  S  C  I  M  L  F  L  A 
J9.11       ............................................................> 
 
            ________________________|_______________FR1_________________ 
VHJ558.75   GCAACAGCTACAGGTGTCCACTCCCAGGTCCAACTGCAGCAGCCTGGGGCTGAGCTTGTG 
             A  T  A  T  G  V  H  S  Q  V  Q  L  Q  Q  P  G  A  E  L  V 
J9.11       ............................................................> 
 
            __________________FR1________________________________| CDR1 
VHJ558.75   AAGCCTGGGGCTTCAGTGAAGCTGTCCTGCAAGGCTTCTGGCTACACCTTCACCAGCTAC 
             K  P  G  A  S  V  K  L  S  C  K  A  S  G  Y  T  F  T  S  Y 
J9.11       ............................................................> 
 
            ________|____________________FR2______________________|_____       
VHJ558.75   TGGATGCACTGGGTGAAGCAGAGGCCTGGACGAGGCCTTGAGTGGATTGGAAGGATTGAT 
             W  M  H  W  V  K  Q  R  P  G  R  G  L  E  W  I  G  R  I  D 
J9.11       ............................................................> 
 
            __________CDR2__________________________|___________________ 
VHJ558.75   CCTAATAGTGGTGGTACTAAGTACAATGAGAAGTTCAAGAGCAAGGCCACACTGACTGTA 
             P  N  S  G  G  T  K  Y  N  E  K  F  K  S  K  A  T  L  T  V 
                K 
J9.11       .....A......................................................> 
 
            _____________________________FR3____________________________  
VHJ558.75   GACAAACCCTCCAGCACAGCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCG 
             D  K  P  S  S  T  A  Y  M  Q  L  S  S  L  T  S  E  D  S  A 
J9.11       ............................................................> 
 
            _____________|  DSP2.X  |_____________JH1___________________       
VHJ558.75   GTCTATTATTGTGCCTATAGTAACTGGTACTTCGATGTCTGGGGCACAGGGACCACGGTC 
             V  Y  Y  C  A  Y  S  N  W  Y  F  D  V  W  G  T  G  T  T  V 
J9.11       ............................................................> 
 
            ____________ 
JH1         ACCGTCTCCTCA 
             T  V  S  S   
J9.11       ........... > 
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VK23-45 Vs. J9.11 hybridoma sequence 
 
                                             |_________Leader___________ 
VK23-45      ATGATCCACACAAACTCAGGGAAAGCTCGAAGATGGTTTTCACACCTCAGATTCTTGGA 
                                              M  V  F  T  P  Q  I  L  G 
J9.11        ...........................................................> 
 
             _________________________________|_________FR1______________ 
VK23-45      CTTATGCTTTTCTGGATTTCAGCCTCCAGAGGTGATATTGTGCTAACTCAGTCTCCAGCC 
              L  M  L  F  W  I  S  A  S  R  G  D  I  V  L  T  Q  S  P  A> 
J9.11        ............................................................> 
 
             __________________________________________|_____CDR1________ 
VK23-45      ACCCTGTCTGTGACTCCAGGAGATAGAGTCAGTCTTTCCTGCAGGGCCAGTCAAAGTATT 
              T  L  S  V  T  P  G  D  R  V  S  L  S  C  R  A  S  Q  S  I 
J9.11        ............................................................> 
 
             ________________|________________FR2________________________ 
VK23-45      AGCAACTACCTACACTGGTATCAACAAAAATCACATGAGTCTCCAAGGCTTCTCATCAAG 
              S  N  Y  L  H  W  Y  Q  Q  K  S  H  E  S  P  R  L  L  I  K 
              R 
J9.11        C...........................................................> 
 
             |_______CDR2_________|________________FR3___________________ 
VK23-45      TATGCTTCCCAGTCCATCTCTGGGATCCCCTCCAGGTTCAGTGGCAGTGGATCAGGGACA 
              Y  A  S  Q  S  I  S  G  I  P  S  R  F  S  G  S  G  S  G  T 
J9.11        ............................................................> 

             
            ____________________________________________________________ 
VK23-45     GATTTCACTCTCAGTATCAACAGTGTGGAGACTGAAGATTTTGGAATGTATTTCTGTCAA 
             D  F  T  L  S  I  N  S  V  E  T  E  D  F  G  M  Y  F  C  Q  
J9.11        ............................................................> 

 
            _________________|______________Jκ4_________________________ 
VK23-45     CAGAGTAACAGCTGGCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGGGCT 
             Q  S  N  S  W  P  F  T  F  G  S  G  T  K  L  E  I  K  R  A 
J9.11       ............................................................> 
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CB17H-1 VH Vs. J10.12.1 hybridoma sequence 
 
 
           ________|____________________FWR1______________________________ 
CB17H-1    GTCCTGTCCCAGGTTACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCTC 
            V  L  S  Q  V  T  L  K  E  S  G  P  G  I  L  Q  S  S  Q  T  L 
J10.12.1   ...............................................................> 
 
 
            ___________________________________|______CDR1__________|___        
CB17H-1     AGTCTGACTTGTTCTTTCTCTGGGTTTTCACTGAGCACTTCTGGTATGGGTGTGAGCTGG 
             S  L  T  C  S  F  S  G  F  S  L  S  T  S  G  M  G  V  S  W 
J10.12.1    ............................................................> 
 
 
            _____________FWR2_____________________|_______________CDR2__ 
CB17H-1     ATTCGTCAGCCTTCAGGAAAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATGATGAC 
             I  R  Q  P  S  G  K  G  L  E  W  L  A  H  I  Y  W  D  D  D 
J10.12.1    ............................................................> 
 
 
            __________________________|_________________________________ 
CB17H-1     AAGCGCTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCAAGGATACCTCCAGAAAC 
             K  R  Y  N  P  S  L  K  S  R  L  T  I  S  K  D  T  S  R  N 
J10.12.1    ............................................................> 
 
 
            ________________________FWR3________________________________ 
CB17H-1     CAGGTATTCCTCAAGATCACCAGTGTGGACACTGCAGATACTGCCACATACTACTGTGCT 
             Q  V  F  L  K  I  T  S  V  D  T  A  D  T  A  T  Y  Y  C  A 
                                                                      V 
J10.12.1    ..........................................................T.> 
 
 
            _______|_____DSP2.x_______|__________JH1____________________ 
CB17H-1     CGAAGAGCCTACTATAGTAACTACTGGTACTTCGATGTCTGGGGCACAGGGACCACGGTC 
             R  R  A  Y  Y  S  N  Y  W  Y  F  D  V  W  G  T  G  T  T  V 
                      S     R 
J10.12.1    ..........C......G..........................................> 
 
 
            ___________|_____G2A_____ 
CB17H-1     ACCGTCTCCTCAGCCAAAACACAGC 
             T  V  S  S  A  K  T  Q 
             I 
J10.12.1    G........................> 
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VK 19-25 Vs. J10.12.1 hybridoma sequence 
 
 
            _leader____><__FWR1_____ 
VK 19-25    GGTGTTGACGGAGACATTGTGATG 
             G  V  D  G  D  I  V  M 
J10.12.1    ........................> 
 
 
            _____________________FWR1_cont._________________________><__ 
VK 19-25    ACCCAGTCTCACAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCATCACCTGCAAG 
             T  Q  S  H  K  F  M  S  T  S  V  G  D  R  V  S  I  T  C  K 
J10.12.1    ............................................................> 
 
 
            ____________CDR1_____________><____________FWR2_____________ 
VK 19-25    GCCAGTCAGGATGTGAGTACTGCTGTAGCCTGGTATCAACAAAAACCAGGGCAATCTCCT 
             A  S  Q  D  V  S  T  A  V  A  W  Y  Q  Q  K  P  G  Q  S  P 
                            N                             S 
J10.12.1    ................A............................T..............> 
 
 
            ______________><______CDR2_________><___________FWR3________        
VK 19-25    AAACTACTGATTTACTGGGCATCCACCCGGCACACTGGAGTCCCTGATCGCTTCACAGGC 
             K  L  L  I  Y  W  A  S  T  R  H  T  G  V  P  D  R  F  T  G 
                - 
J10.12.1    .....T......................................................> 
 
 
            _________________________FWR3_______________________________           
VK 19-25    AGTGGATCTGGGACAGATTATACTCTCACCATCAGCAGTGTGCAGGCTGAAGACCTGGCA 
             S  G  S  G  T  D  Y  T  L  T  I  S  S  V  Q  A  E  D  L  A 
                                              N           S 
J10.12.1    ..................................A..........T..............> 
 
 
            ___________><_________CDR3?____><__________JK1______________ 
VK 19-25    CTTTATTACTGTCAGCAACATTATAGCACTCCGTGGACGTTCGGTGGAGGCACCAAGCTG 
             L  Y  Y  C  Q  Q  H  Y  S  T  P  W  T  F  G  G  G  T  K  L 
                   S                 - 
J10.12.1    .......C..................T.................................> 
 
 
            __________><___________CK_______________________ 
VK 19-25    GAAATCAAACGGGCTGATGCTGCACCAACTGTATCCATCTTCCCACCA 
             E  I  K  R  A  D  A  A  P  T  V  S  I  F  P  P 
J10.12.1    ................................................> 
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VHJ558.26.116 (germline) vs. hybridomas using this VH. 3 Different lineages 
 
 
               _____________LEADER__________________________ 
Germline       ATGGGATGGAGCTGGATCTTTCTCTTTCTCCTGTCAGGAACTGCA 
                M  G  W  S  W  I  F  L  F  L  L  S  G  T  A 
                         N        L              T 
J10.24.60      .............................................> 
J3.9           .............................................> 
J3.11          ..........A.......C..............A...........> 
 
 
            ___________|__________FWR1__________________________________ 
Germline    GGTGTCCTCTCTGAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCT 
             G  V  L  S  E  V  Q  L  Q  Q  S  G  P  E  L  V  K  P  G  A 
             S- -                 -                    -        F     T 
J10.24.6    ............................................................> 
J3.9        .....................T......................................> 
J3.11       A....T.............................................TT....A..> 
 
 
            _________________________________________|____CDR1______|___ 
Germline    TCAGTGAAGATATCCTGTAAGGCTTCTGGATACACGTTCACTGACTACTACATGAACTGG 
             S  V  K  I  S  C  K  A  S  G  Y  T  F  T  D  Y  Y  M  N  W  
                   -                                             
J10.24.6    ............................................................> 
J3.9        ............................................................> 
J3.11       ........A...................................................> 
 
 
            ________FWR2__________________________|______CDR2___________ 
Germline    GTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGATATTAATCCTAACAATGGT 
             V  K  Q  S  H  G  K  S  L  E  W  I  G  D  I  N  P  N  N  G  
                         R        -              -  N     D     K  S  
J10.24.6    ............................................................> 
J3.9        .............G.......................................A......> 
J3.11       ......................................GA.....G.........G....> 
  
 
            _____________________________|_______FWR3___________________ 
Germline    GGTACTAGCTACAACCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAGTCCTCC 
             G  T  S  Y  N  Q  K  F  K  G  K  A  T  L  T  V  D  K  S  S 
             F  L  T-                            -                 -    
J10.24.6    ........T...................................................> 
J3.9        .......C................................................A...> 
J3.11       TT.CT..C..............................G.....................> 
 
 
            _______________________FWR3 CONT.___________________________        
Germline    AGCACAGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGACTCTGCAGTCTATTACTGT 
             S  T  A  Y  M  E  L  R  S  L  T  S  E  D  S  A  V  Y  Y  C 
             N           V  -        -        Y  -              F   
J10.24.6    ............G...............................................> 
J3.9        ............................................................> 
J3.11       .A...............A........T.......A...A.............T.......> 
 
            ___|____DSP2.2______|____________JH2___________________________       
Germline    GCAATCTACTATGATTACGACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA 
             A  I  Y  Y  D  Y  D  F  D  Y  W  G  Q  G  T  T  L  T  V  S  S 
                                                                      F 
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J10.24      ..........................................................T....> 
 
 
 
            ___|__DQ52_|___________________JH3_______________________ 
Germline    GCAAGATGGGACTGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA 
             A  R  W  D  W  F  A  Y  W  G  Q  G  T  L  V  T  V  S  A 
             G           C     D   
J3.9        .G............C....A.....................................> 
 
 
            _____|_DSP2.5_|____________JH2________________________       
Germline    GCAAGATATGGTAACGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA 
             A  R  Y  G  N  D  Y  W  G  Q  G  T  T  L  T  V  F  S   
J3.11       ......................................................> 
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Ai4 VK Vs. J3.9 hybridoma sequence (Lineage #5)   
 
 
ai4         GTCATAATGTCC 
             V  I  M  S 
 
J3.9        ............> 
 
                  |_______________________FWR1__________________________ 
ai4         AGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAACGG 
             R  G  Q  I  V  L  T  Q  S  P  A  I  M  S  A  S  L  G  E  R 
 
J3.9        ............................................................> 
 
            _______________|____________CDR1___________________|________ 
ai4         GTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTACCAG 
             V  T  M  T  C  T  A  S  S  S  V  S  S  S  Y  L  H  W  Y  Q 
                                  N        M  R     R              F 
J3.9        ......................A.......A.GC.....C...............T....> 
 
            ______________FWR2__________________|________CDR2________|__ 
ai4         CAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCTGGA 
             Q  K  P  G  S  S  P  K  L  W  I  Y  S  T  S  N  L  A  S  G 
                                  R                       S 
J3.9        ......................G.......................G.............> 
 
            __________________________FWR3______________________________ 
ai4         GTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGC 
             V  P  A  R  F  S  G  S  G  S  G  T  S  Y  S  L  T  I  S  S 
                                        - 
J3.9        ............................................................> 
 
            ________FWR3 cont._______________|_____CDR3__________*______ 
ai4         ATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCGTACACG 
             M  E  A  E  D  A  A  T  Y  Y  C  H  Q  Y  H  R  S  P  Y  T 
                                                    C                     
J3.9        ........................................G...................> 
 
            ______________JK2_______________ 
JK2         TTCGGAGGGGGGACCAAGCTGGAAATAAAACG    
             F  G  G  G  T  K  L  E  I  K  R          
 
J3.9        ................................> 
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Ai4 VK Vs. J3.11 hybridoma sequence 
 
 
                     <_____________________FWR1_________________________ 
ai4         TCCAGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAA 
             S  R  G  Q  I  V  L  T  Q  S  P  A  I  M  S  A  S  L  G  E      
                                           -              T 
J3.11       ................................G............A..............> 
 
            __________________|____________CDR1___________________|_____       
ai4         CGGGTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTAC 
             R  V  T  M  T  C  T  A  S  S  S  V  S  S  S  Y  L  H  W  Y  
                   S              V        T  I  R     I 
J3.11       .......G..............T........C.A....A....TC...............> 
 
            _________________FWR2__________________|________CDR2________ 
ai4         CAGCAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCT 
             Q  Q  K  P  G  S  S  P  K  L  W  I  Y  S  T  S  N  L  A  S   
                                                    -  - 
J3.11       .........................................T..T...............> 
 
            ><___________________________FWR3___________________________ 
ai4         GGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGC 
             G  V  P  A  R  F  S  G  S  G  S  G  T  S  Y  S  L  T  I  S   
J3.11       ............................................................> 
 
            ___________FWR3 cont._______________|_____CDR3_____________< 
ai4         AGCATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCGCTC 
             S  M  E  A  E  D  A  A  T  Y  Y  C  H  Q  Y  H  R  S  P  L     
J3.11       ............................................................> 
 
 
            _______________JK5_________________ 
ai4         ACGTTCGGTGCTGGGACCAAGCTGGAGCTGAAACG 
             T  F  G  A  G  T  K  L  E  L  K  R 
J3.11.A7    ...................................> 
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Ai4 VK Vs. J10.24 hybridoma sequence 
 
 
ai4                     GTACTTATGATAATAGCAGTAATTAGCTAGGGACCAAAATTCAAAGGA 
J10.12                  .................G.......A......................> 
 
 
ai4         AAAATGGATTTTCAGGTGCAGATTTTCAGCTTCCTGCTAATCAGTGCCTCAGTCATAATG 
                M  D  F  Q  V  Q  I  F  S  F  L  L  I  S  A  S  V  I  M 
                                                                      V 
J10.24      .........................................................G..> 
 
                     <––––––––––––––––FWR1–––––––––––––––––––––––––––––– 
ai4         TCCAGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAA 
             S  R  G  Q  I  V  L  T  Q  S  P  A  I  M  S  A  S  L  G  E  
                                        A                       -  
J10.24      ...........................G.........................C......> 
 
            –––––––––––––––––><––––––––––––CDR1––––––––––––––––––><––––– 
ai4         CGGGTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTAC 
             R  V  T  M  T  C  T  A  S  S  S  V  S  S  S  Y  L  H  W  Y 
                                                 R     -              - 
J10.24      ......................................A.....C..............T> 
 
            –––––––––––––––FWR2–––––––––––––––––––><–––––––CDR2––––––––>                
ai4         CAGCAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCT 
             Q  Q  K  P  G  S  S  P  K  L  W  I  Y  S  T  S  N  L  A  S  
                                                    G 
J10.24      .......................................G....................> 
 
            <––––––––––––––––––––––––––FWR3–––––––––––––––––––––––––––––        
ai4         GGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGC 
            G  V  P  A  R  F  S  G  S  G  S  G  T  S  Y  S  L  T  I  S 
J10.24      ............................................................> 
 
            –––––––––––––––––––––––––––––––––––><_______CDR3_________<–– 
ai4         AGCATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCGTAC 
             S  M  E  A  E  D  A  A  T  Y  Y  C  H  Q  Y  H  R  S  P  Y  
                                                                      H 
J10.24      .........................................................C..> 
 
            ––––––––––––––-JK2––––––––––––––––><–––––––––CK––––––––––––– 
ai4-C57     ACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGGGCTGATGCTGCACCAACTGTATCC 
             T  F  G  G  G  T  K  L  E  I  K  R  A  D  A  A  P  T  V  S 
J10.24      ............................................................> 
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VHJ558.26.116 (Germline) Vs. N3.18 hybridoma sequence 
 
 
               _____________LEADER__________________________ 
Germline       ATGGGATGGAGCTGGATCTTTCTCTTTCTCCTGTCAGGAACTGCA 
                M  G  W  S  W  I  F  L  F  L  L  S  G  T  A 
N3.18          .............................................> 
 
             ___________|__________FWR1__________________________________ 
Germline     GGTGTCCTCTCTGAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCT 
              G  V  L  S  E  V  Q  L  Q  Q  S  G  P  E  L  V  K  P  G  A 
                                                                       T 
N3.18        .........................................................A.> 
 
            _________________________________________|____CDR1______|___ 
Germline    TCAGTGAAGATATCCTGTAAGGCTTCTGGATACACGTTCACTGACTACTACATGAACTGG 
             S  V  K  I  S  C  K  A  S  G  Y  T  F  T  D  Y  Y  M  N  W  
                                                                I  
N3.18       .....................................................A.....> 
 
 
            ________FWR2__________________________|______CDR2___________ 
Germline    GTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGATATTAATCCTAACAATGGT 
             V  K  Q  S  H  G  K  S  L  E  W  I  G  D  I  N  P  N  N  G  
                                                       T  Y     K  
N3.18       ...........................................C.T.......G.....> 
 
 
             _____________________________|_______FWR3___________________ 
Germline     GGTACTAGCTACAACCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAGTCCTCC 
              G  T  S  Y  N  Q  K  F  K  G  K  A  T  L  T  V  D  K  S  S 
                    N                    D 
N3.18        ..G....A............A.......A...............................> 
 
            _______________________FWR3 CONT.___________________________        
Germline    AGCACAGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGACTCTGCAGTCTATTACTGT 
             S  T  A  Y  M  E  L  R  S  L  T  S  E  D  S  A  V  Y  Y  C 
                   V     V 
N3.18       .......T....G..............................................> 
 
 
            ____ |_DSP2.5_____|____________JH4______________________ 
Germline    GCAAGCTATGGTAACTACTATGCTATGGACTACTGGGGTCAAGGAACCTCAGTCAC 
             
             A  S  Y  G  N  Y  Y  A  M  D  Y  W  G  Q  G  T  S  V  T 
             T        A        F        G 
N3.18       A.........C........T........G...........................> 
 
            __________ 
            CGTCTCCTCA 
              V  S  S   
N3.18       .........>  
N12.6       .........>  
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Ai4 VK Vs. N3.18 hybridoma sequence 
 
 
ai4       ATGGATTTTCAGGTGCAGATTTTCAGCTTCCTGCTAATCAGTGCCTCAGTCATAATGTCC 
           M  D  F  Q  V  Q  I  F  S  F  L  L  I  S  A  S  V  I  M  S  
                                                                  
N3.18     ............................................................> 
 
 
                  |_______________________FWR1__________________________ 
ai4        AGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAACGG 
            R  G  Q  I  V  L  T  Q  S  P  A  I  M  S  A  S  L  G  E  R 
                                                             
N3.18      ............................................................> 
 
 
            _______________|____________CDR1___________________|________ 
ai4         GTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTACCAG 
             V  T  M  T  C  T  A  S  S  S  V  S  S  S  Y  L  H  W  Y  Q 
                                              R           -          
N3.18       .................................C.............A...........> 
 
            ______________FWR2__________________|________CDR2________|__ 
ai4         CAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCTGGA 
             Q  K  P  G  S  S  P  K  L  W  I  Y  S  T  S  N  L  A  S  G 
 
N3.18       ............................................................> 
 
            __________________________FWR3______________________________ 
ai4         GTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGC 
             V  P  A  R  F  S  G  S  G  S  G  T  S  Y  S  L  T  I  S  S 
                                              -        T 
N3.18       ...................................T......A.................> 
 
            ________FWR3 cont._______________|_____CDR3________________ 
ai4         ATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCATACACG 
             M  E  A  E  D  A  A  T  Y  Y  C  H  Q  Y  H  R  S  P  Y  T 
             V                 V                                          
N3.18       G..................T........................................> 
 
            ______________JK2_____________ 
 
JK2         TTCGGAGGGGGGACCAAGCTGGAAATAAAA    
             F  G  G  G  T  K  L  E  I  K               
                                  -                    
N3.18       .......................G......>                
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VHJ558.26.116 (Germline) Vs. Q10.4 hybridoma sequence 
 
 
               _____________LEADER__________________________ 
Germline       ATGGGATGGAGCTGGATCTTTCTCTTTCTCCTGTCAGGAACTGCA 
                M  G  W  S  W  I  F  L  F  L  L  S  G  T  A 
Q10.4          .............................................> 
 
           ___________|__________FWR1__________________________________ 
Germline   GGTGTCCTCTCTGAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCT 
            G  V  L  S  E  V  Q  L  Q  Q  S  G  P  E  L  V  K  P  G  A 
                                                   D 
Q10.4      .........................................C...................> 
 
           _________________________________________|____CDR1______|___ 
Germline   TCAGTGAAGATATCCTGTAAGGCTTCTGGATACACGTTCACTGACTACTACATGAACTGG 
            S  V  K  I  S  C  K  A  S  G  Y  T  F  T  D  Y  Y  M  N  W  
                     -                                           
Q10.4      ...........T.................................................> 
 
           ________FWR2__________________________|______CDR2___________ 
Germline   GTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGATATTAATCCTAACAATGGT 
            V  K  Q  S  H  G  K  S  L  E  W  I  G  D  I  N  P  N  N  G  
 
Q10.4      ............................................................> 
 
            _____________________________|_______FWR3___________________ 
Germline    GGTACTAGCTACAACCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAGTCCTCC 
             G  T  S  Y  N  Q  K  F  K  G  K  A  T  L  T  V  D  K  S  S 
    
Q10.4       ............................................................> 
            _______________________FWR3 CONT.___________________________        
Germline    AGCACAGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGACTCTGCAGTCTATTACTGT 
             S  T  A  Y  M  E  L  R  S  L  T  S  E  D  S  A  V  Y  Y  C 
  
Q10.4        ............................................................> 
 
            ______________|__DFL16.1_____ |____________JH1_______________    
Germline    GCAAGAGAGACAGATTACTACGGTAGTAGCTACTGGTACTTCGATGTCTGGGGCACAGGG 
             A  R  E  T  D  Y  Y  G  S  S  Y  W  Y  F  D  V  W  G  T  G    
Q10.4        ............................................................> 
                
             _________JH1_________  
Germline     ACCACGGTCACCGTCTCCTCA 
              T  T  V  T  V  S  S 
Q10.4        ....................      
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Vκ cp9 Vs. Q10.4 sequence  
 
           <____________Leader_exon_1______________________|__exon 2__> 
Vk cp9     ATGATGTCCTCTGCTCAGTTCCTTGGTCTCCTGTTGCTCTGTTTTCAAGGTACCAGATGT   
            M  M  S  S  A  Q  F  L  G  L  L  L  L  C  F  Q  G  T  R  C 
Q10.4      ............................................................> 
           <__________________________FWR1_____________________________ 
Vk cp9     GATATCCAGATGACACAGACTACATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACC 
            D  I  Q  M  T  Q  T  T  S  S  L  S  A  S  L  G  D  R  V  T 
Q10.4      ............................................................> 
           ________><____________CDR1_______________><___________FWR2__ 
Vk cp9     ATCAGTTGCAGTGCAAGTCAGGGCATTAGCAATTATTTAAACTGGTATCAGCAGAAACCA 
            I  S  C  S  A  S  Q  G  I  S  N  Y  L  N  W  Y  Q  Q  K  P 
                                                                  R  
Q10.4      .......................................................G....> 
           __________________________><_____CDR2________><_____FWR3____ 
Vk cp9     GATGGAACTGTTAAACTCCTGATCTATTACACATCAAGTTTACACTCAGGAGTCCCATCA 
            D  G  T  V  K  L  L  I  Y  Y  T  S  S  L  H  S  G  V  P  S 
                                                
Q10.4      ............................................................> 
           ________________________FWR3________________________________ 
Vk cp9     AGGTTCAGTGGCAGTGGGTCTGGGACAGATTATTCTCTCACCATCAGCAACCTGGAACCT 
            R  F  S  G  S  G  S  G  T  D  Y  S  L  T  I  S  N  L  E  P      
                                                    
Q10.4      ............................................................> 
           _____FWR3______________><____CDR3_____________>___JK2______        
Vk cp9     GAAGATATTGCCACTTACTATTGTCAGCAGTATAGTAAGCTTCCGTACACGTTCGGAGGG 
            E  D  I  A  T  Y  Y  C  Q  Q  Y  S  K  L  P  Y  T  F  G  G 
Q10.4      ............................................................> 
           __________JK2__________> 
Vk cp9     GGGACCAAGCTGGAAATAAAACGG 
            G  T  K  L  E  I  K  R  
Q10.4      .......................> 
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Table S1.� Primers�(Continued)

Name Sequence

J10.24 mutagenesis primers
Heavy chain

P1 5-AGCCTACATGGAGCTCCG-3

P2 5-CACTCTCACAGTCTCCTC3

J3.11 Mutagenesis primers (mutagenesis based on J10.24 germline)
Heavy chain

P1 5TACTGTGCAAGATATGGTAACGACTACTGGGGCCAAGGC-3

Light chain
P1 5-ATGTCTGCATCTCTAGGG-3

P2 5-TCACCATGACCTGCACTGCCA-3

P3 5-GCTCAAGTGTAAGTTCCAGTTACT-3

Vai4/Jk2 for J3.9, J10.24 and N3.18 Mutagenesis primers (based on J10.24 
sequence)

P1 5-ATAATGTCCAGAGGACAAATTGTTCTCACCCAGTCTCCA-3

P2 5-TAAGTTCCAGTTACTTGC-3

P3 5-ATTTATAGCACATCCAAC-3

P4 5-GTTCCCCGTACACGTTCG-3

Q10.4 Mutagenesis primers
Heavy chain

P1 5-GGACCTGAGCTGGTGAAG-3

Light chain
P1 5-GGTATCAGCAGAAACCAGATGGAACTG-3

N3.18 Mutagenesis primers
Heavy chain

P1 5-GGGGCTTCAGTGAAGATA-3

P2 5-ACTACTACATGAACTGGG-3

P3 5-GGATTGGAGATATTAATCCTAACAATGGT-3

P4 5-GGTACTAGCTACAACCAGAAGTTCAAGGGCAA-3

P5 5-AGCACAGCCTACATGGAGCTCCGC-3

P6 5-ACTGTGCAAGCTATGGTAACTACTATGCTATGGACTACT-3

Germline�reverted�nucleotides�are�underlined.
aKO,�2�kb;�WT,�900�bp.
bKO,�1.4�kb;�WT,�2.0�kb.
cKO,�900�bp;�WT,�600�bp

A pdf is also provided which shows the sequences of mutated antibody V regions subjected to reversion analysis.�


