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Supporting Figure 1. Amino acid sequences of rbcL and rbcS deduced from the analysis of the crystal 
structures of diatom Rubiscos. Conserved residues are boxed, strictly conserved residues have a red 
background, residues well conserved within a group are indicated by red letters, and the remaining 
residues are in black letters. Gaps are represented by dots. Residue numbering along the top refers to T. 
antarctica. Symbols above blocks of sequences correspond to the secondary structure: α, α-helix; β, β-
strand; η, 310-helix. The secondary structure elements were named βA, βB..., αA, αB...etc, except for 
the strands and helices of the C-terminal βα barrel, which were named β1, β2..., α1, α2, etc according 
to Knight et al., 1990. Symbols below blocks of sequences indicate the location of modified residues 
(green triangles) and the carbamylated lysine residue (green star). The sequence alignment was created 
using the PDB coordinates 5MZ2 (T. antarctica), 5N9Z (T. hyalina), 6FTL (S. marinoi) and 5OYA (C. 
chaetoceros). 

 

           TTT              TT    TT           TT            T.antarctica     

      10        20        30        40        50        60   

T.antarctica                 RYESGVIPYAKMGYWDA Y VKDTD LALFRITPQPGVDPVEAAAAVAG                             A S     I                       QSVSERTRIKSD                                                 

T.hyalina                    RYESGVIPYAKMGYWDA Y VKDTD LALFRITPQPGVDPVEAAAAVAG                             A S     V                       .SVSERTRIKSD                                                 

S.marinoi                    RYESGVIPYAKMGYWDA Y VKDTD LALFRITPQPGVDPVEAAAAVAG                               T     V                       QSVSERTRIKSD                 S                               

C.socialis                   RYESGVIPYAKMGYWDA Y VKDTD LALFRITPQPGVDPVEAAAAVAG                             A T     V                       ............                                                 

T.nordenskioeldii             RYESGVIPYAKMGYWDA Y VKDTD LALFRITPQPGVDPVEAAAAVAG                             A T     V                       ............                                                 

                               TT                            T.antarctica     

     70        80        90       100       110       120    

T.antarctica     ESSTATWTVVWTDLLTACERYRAKAYRVDPVPNS DV FAFIAYECDLFEEASL NLTASI                                     Y                                                         T                   S      

T.hyalina        ESSTATWTVVWTDLLTACERYRAKAYRVDPVPNS DV FAFIAYECDLFEEASL NLTASI                                     Y                                                         T                   S      

S.marinoi        ESSTATWTVVWTDLLTACERYRAKAYRVDPVPNS DV FAFIAYECDLFEEASL NLTASI                                     F                                                         A                   A      

C.socialis       ESSTATWTVVWTDLLTACERYRAKAYRVDPVPNS DV FAFIAYECDLFEEASL NLTASI                                     Y                                                         T                   A      

T.nordenskioeldii ESSTATWTVVWTDLLTACERYRAKAYRVDPVPNS DV FAFIAYECDLFEEASL NLTASI                                     Y                                                         P                   S      

       TT                                                    T.antarctica     

   130       140       150       160       170       180     

T.antarctica     IGNVFGFKA  ALRLEDMRIPHSYLKTFQGPATGI VERERLNKYGTPLLGATVKPKLGLS         IS                        I                         

T.hyalina        IGNVFGFKA  ALRLEDMRIPHSYLKTFQGPATGI VERERLNKYGTPLLGATVKPKLGLS         IS                        I                         

S.marinoi        IGNVFGFKA  ALRLEDMRIPHSYLKTFQGPATGI VERERLNKYGTPLLGATVKPKLGLS         VS                        I                         

C.socialis       IGNVFGFKA  ALRLEDMRIPHSYLKTFQGPATGI VERERLNKYGTPLLGATVKPKLGLS         IS                        I                         

T.nordenskioeldii IGNVFGFKA  ALRLEDMRIPHSYLKTFQGPATGI VERERLNKYGTPLLGATVKPKLGLS         V                         V                                   A                                                  

                      TT    TT                               T.antarctica     

  190       200       210       220       230       240      

T.antarctica     GKNYGRVVYEGLKGGLDFLKDDENINSQPFMRWRERFLNC EGINRA AATGEVKGSYLN                                         L                   I                                               A             

T.hyalina        GKNYGRVVYEGLKGGLDFLKDDENINSQPFMRWRERFLNC EGINRA AATGEVKGSYLN                                         L                   I                                               A             

S.marinoi        GKNYGRVVYEGLKGGLDFLKDDENINSQPFMRWRERFLNC EGINRA AATGEVKGSYLN                                         M                   I                                               S             

C.socialis       GKNYGRVVYEGLKGGLDFLKDDENINSQPFMRWRERFLNC EGINRA AATGEVKGSYLN                                         L                   V                                               S             

T.nordenskioeldii GKNYGRVVYEGLKGGLDFLKDDENINSQPFMRWRERFLNC EGINRA AATGEVKGSYLN                                         L                   I                                               A             

                                                             T.antarctica     

 250       260       270       280       290       300       

T.antarctica     TAATMEEVYKRAEYAKA GS VVMIDLVMGYTAIQSIAYWARENDMLLHLHRAGNSTYARQ                 I  V                                        

T.hyalina        TAATMEEVYKRAEYAKA GS VVMIDLVMGYTAIQSIAYWARENDMLLHLHRAGNSTYARQ                 I  V                                        

S.marinoi        TAATMEEVYKRAEYAKA GS VVMIDLVMGYTAIQSIAYWARENDMLLHLHRAGNSTYARQ                 V  I                                        

C.socialis       TAATMEEVYKRAEYAKA GS VVMIDLVMGYTAIQSIAYWARENDMLLHLHRAGNSTYARQ                 I  I                                        

T.nordenskioeldii TAATMEEVYKRAEYAKA GS VVMIDLVMGYTAIQSIAYWARENDMLLHLHRAGNSTYARQ                 I  V                                        

                                                             T.antarctica     

310       320       330       340       350       360        

T.antarctica     KNHGINFRVICKWMRMSGVDHIHAGTVVGKLEGDPLMIKGFYD LRLTELEVNLPFG FFE                                           I             I   

T.hyalina        KNHGINFRVICKWMRMSGVDHIHAGTVVGKLEGDPLMIKGFYD LRLTELEVNLPFG FFE                                           V             I   

S.marinoi        KNHGINFRVICKWMRMSGVDHIHAGTVVGKLEGDPLMIKGFYD LRLTELEVNLPFG FFE                                           I             I   

C.socialis       KNHGINFRVICKWMRMSGVDHIHAGTVVGKLEGDPLMIKGFYD LRLTELEVNLPFG FFE                                           I             I   

T.nordenskioeldii KNHGINFRVICKWMRMSGVDHIHAGTVVGKLEGDPLMIKGFYD LRLTELEVNLPFG FFE                                           I             V   

   TT                                                        T.antarctica     

370       380       390       400       410       420         

T.antarctica     MDWASLRRCMPVASGGIHCGQMHQLIHYLGDDVVLQFGGGTIGHPDGIQAGATANRVALE                                                             A

T.hyalina        MDWASLRRCMPVASGGIHCGQMHQLIHYLGDDVVLQFGGGTIGHPDGIQAGATANRVALE                                                             A

S.marinoi        MDWASLRRCMPVASGGIHCGQMHQLIHYLGDDVVLQFGGGTIGHPDGIQAGATANRVALE                                                             S

C.socialis       MDWASLRRCMPVASGGIHCGQMHQLIHYLGDDVVLQFGGGTIGHPDGIQAGATANRVALE                                                             A

T.nordenskioeldii MDWASLRRCMPVASGGIHCGQMHQLIHYLGDDVVLQFGGGTIGHPDGIQAGATANRVALE                                                             A

                                                             T.antarctica     

430       440       450       460       470       480          

T.antarctica     MVLARNEG D F  QVGPQILRDAAKTCGPLQTALDLWKDISF YTSTDTADF E              A Y NN                             N         A       

T.hyalina        MVLARNEG D F  QVGPQILRDAAKTCGPLQTALDLWKDISF YTSTDTADF E              A Y NN                             N         A       

S.marinoi        MVLARNEG D F  QVGPQILRDAAKTCGPLQTALDLWKDISF YTSTDTADF E              V Y  Q                                       A                   D                              D                 

C.socialis       MVLARNEG D F  QVGPQILRDAAKTCGPLQTALDLWKDISF YTSTDTADF E              A Y NN                             N                                                                      S       

T.nordenskioeldii MVLARNEG D F  QVGPQILRDAAKTCGPLQTALDLWKDISF YTSTDTADF E              A F NN                             N         A       
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                                          TT           TT   T.antarctica     

1       10        20        30        40        50        60

T.antarctica     MRLTQGCFSFLPDLTD QIEKQV  AM  G AMNVEWTDDPHPRNNYWELWGLPLFDIKD                       A   SR                                               Q       C     L                             

T.hyalina        MRLTQGCFSFLPDLTD QIEKQV  AM  G AMNVEWTDDPHPRNNYWELWGLPLFDIKD                        Y  NR W                                             Q      T                                    

S.marinoi        MRLTQGCFSFLPDLTD QIEKQV  AM  G AMNVEWTDDPHPRNNYWELWGLPLFDIKD                       AY   K W                                             A          A                                

C.socialis       MRLTQGCFSFLPDLTD QIEKQV  AM  G AMNVEWTDDPHPRNNYWELWGLPLFDIKD                       AY  SR W                                             A                                           

T.nordenskioeldii MRLTQGCFSFLPDLTD QIEKQV  AM  G AMNVEWTDDPHPRNNYWELWGLPLFDIKD                       AY  NK W                                             T                                           

                                                         TT T.antarctica     

        70        80        90       100       110       120

T.antarctica     PATVMFELNEARKSCA GYIR NAFDASYG ESCVMSF TNRP  EPGFYLDRT G GRQ                A    M                I    AN         E                                   T                         V   

T.hyalina        PATVMFELNEARKSCA GYIR NAFDASYG ESCVMSF TNRP  EPGFYLDRT G GRQ                A    V                I    AN         E                                   T                         V   

S.marinoi        PATVMFELNEARKSCA GYIR NAFDASYG ESCVMSF TNRP  EPGFYLDRT G GRQ                A    I                I     N         D                                   V            T            P   

C.socialis       PATVMFELNEARKSCA GYIR NAFDASYG ESCVMSF TNRP  EPGFYLDRT G GRQ                A    M                L    AN         D                                   T                         I   

T.nordenskioeldii PATVMFELNEARKSCA GYIR NAFDASYG ESCVMSF TNRP  EPGFYLDRT G GRQ                     I                I    AT         E                     S             V                         P   

              TT                                            T.antarctica     

       130                                                  

T.antarctica       YSIKSYSVQANPEGSRY                                         IV                                                          

T.hyalina          YSIKSYSVQANPEGSRY                                         VI                                                          

S.marinoi          YSIKSYSVQANPEGSRY                                         IV                                                          

C.socialis         YSIKSYSVQANPEGSRY                                         II                                                          

T.nordenskioeldii   YSIKSYSVQANPEGSRY                                         VI                                                          
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