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Figure S1: The plasmids maps used in the study obtained using SnapGene. (a) The vector 
used for integration of the eyfp construct in S. elongatus PCC 7942. (b) The pSyn_1 vector was 
modified to pSyn_11801 which has the changed neutral site of S. elongatus PCC 11801 for 
recombination in both S. elongatus PCC 11801 and PCC 11802. 
 

 

 
 

Figure S2: The standard curve for eYFP. Protein concentration used for the standard curved 
were (a) 0.1-2.5 µg/ml, which was used for estimating eYFP protein concentration from 
cyanobacterial cells and (b) 0-18 µg/ml in case of E. coli strains.  

 

 
 

Figure S3: The promoter strength comparison between related strains: (a) Between S. 
elongatus PCC 7942 and PCC 11801, (b)  Between S. elongatus PCC 7942 and PCC 11802 
under high light and elevated CO2 levels. While the cpcB promoters are represented by blue 
triangles,  rbcL promoters are represented by green circles.  



 

 

 
Figure S4: Sequence comparison of the promoters rbcL(a) and cpcB(b) among five 
strains obtained using CLUSTALΩ. The important regions are highlighted using different 
boxes.   
 
	  

 
 

 
 
 
 
 
rbcL794 2       AG ACGGG AGGCG GCTTT TGCCA TGGTT CAGCG ATCGC TCCTC ATCTT CAATA AGCAG GGC  60 
rbcL118 01      AG ATGGG AGGCG GCTTT TGGTG TTGTT AGCGA GATGG CTCGT CGATC TAATA AGCAG GGC  60 
rbcL118 02      AG ATGGG AGGCG GCTTT TGGTG TTGTT AGCGA GATGG CTCGT CGATC TAATA AGCAG GGC  60 
rbcL680 3       -- ----- ----- ----- ----- ----- ---CA ACGGC TCACA AGCCC AACTA ATCAC CAT  30 
rbcL700 2       -- TCGAG CGGGA TTTTA TGGCT -TTTT TAGGT ATTTT TGTAA GGGTA AAATA GG--- CCC  54 
                                                               * **          
 
rbcL794 2       AT G-AGC CAGCG TTA-- --AGC AAATC ----- ----- --AAA TCAA- ----- ----A TCT  93 
rbcL118 01      AT G-AGC CAGCG TTA-- --AGC AAATC ----- ----- --AAA TCAA- ----- ----A TCT  93 
rbcL118 02      AT G-AGC CAGCG TTA-- --AGC AAATC ----- ----- --AAA TCAA- ----- ----A TCT  93 
rbcL680 3       TT GGACA AAACA TCAGG AATTC TAATT AGAAA GTCCA AAAAT TGTAA TTTAA AAAAC AGT  90 
rbcL700 2       AT C-AAA CAGCA TTAGA AATGC TAATC AGCCC AAAAA ACAAA AGCA- ----- ----A TCT  103  
                *   *   * * * *      *  ***             **    *             *  
 
rbcL794 2       CG CTTCT GGGCT TCAAT A---- ---AA TGGTT CCGAT TG--- ----A TGATA GGTTG ATT  139  
rbcL118 01      CG CTTCT GGGCT TCAAT A---- ---AA TGGTT CCGAT TG--- ----A TGATA GGTTG ATT  139  
rbcL118 02      CG CTTCT GGGCT TCAAT A---- ---AA TGGTT CCGAT TG--- ----A TGATA GGTTG ATT  139  
rbcL680 3       CA ATGGA GAGCA TTGCC ATAAG TAAAG GCATC CCCTG CGTGA TAAGA TTACC TTCAG AAA  150 
rbcL700 2       TT TTTTG TTGCT AAAAG ATAA- -AAAT AAGTC GAGGC TGTGG TAACA TATCC CACAG ATT  161  
                  *     **      *       *    *       *       * *        * *   
 
rbcL794 2       CA TGAGG AATCT AAGGC TTAAT TCTCC ACAAA AGAAT TAAGC GTCCG TCGCA ACGGA ATG  199  
rbcL118 01      CA TGAGG AATCT AAGGC TTAAT TCTCC ACAAA AGAAT TAAGC GTCCG TCGCA ACGGA ATG  199  
rbcL118 02      CA TGAGG AATCT AAGGC TTAAT TCTCC ACAAA AGAAT TAAGC GTCCG TCGCA ACGGA ATG  199  
rbcL680 3       AC AGA-- ----T AGTTG CTGGG TTATC GCAGA TTTTT CTCGC AACCA AATAA CTGTA AAT  204  
rbcL700 2       AA AGAAA GTCAT AAGAC TTGAA TCTTC AGAAT TTTAA AAAGC AGTTT TGCCA ACGTA AGA  221  
                  **      * *     *   *   *   *          **          *   * * *   
 
rbcL794 2       CT CCGCT GGACT TGCG- ---CT GTGGG ACTGC AGCTT TACAG GCTC- CCCCT GCCAG AAA  254  
rbcL118 01      CT CCGCT GGACT TGCG- ---CT GTGGG ACTGC AGCTG TACAG GCTC- CCCCT GCCAG AAA  254  
rbcL118 02      CT CCGCT GGACT TGTG- ---CT GTGGG ACTGC AGATG TACAG GCTC- CCCCT GCCAG AAA  254  
rbcL680 3       AA TAACT GTCTC TGGGG CGACG GTAGG CTTTA TATTG CCAAA TTTCG CCCGT GGGAG AAA  264  
rbcL700 2       TT TT--- ----- ----- ----- ----- --TGA AGTTT TCG-- ACCA- ACAAT ACCGT TAC  253  
                                            *     *            *  *       *  
 
rbcL794 2       TC CTGAA TCGTC GAGCA TATCT GA--C ATATC TCTAG GGAGA GACGA C--  300  
rbcL118 01      TC CTGAA TCGTC GAGCA TATCT GA--C ATATC TCTAG GGAGA GACGA C--  300  
rbcL118 02      TC CTGAA TCGTC GAGCA TATCT GA--C ATATC TCTAG GGAGA GACGA C--  300  
rbcL680 3       GC T-A-- ----- ----- -GGCT ATTCA ATGTT TATGG AGGAC TGACC TAG  300  
rbcL700 2       TG G-TAT TTGTC TGTTA AAGAT AAGCA TTTTT GCTGG AGGAA AACCG C--  300  
                                    *       * *   * *  *            
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cpcB794 2       CA CAATT TTTAG CGAAT CTTGT GGCCG CGATC GTTGT ATAAG AATGC CAAGG CAACT GGA  60 
cpcB118 01      CA CAATT TTTAG CGAAC TTCTG AGGCG CGATC GTTGT ATAAG AATGC CTAGG CAGCT GGA  60 
cpcB118 02      CA CAATT TTTAG CGAAC TTCTG AGGCG CGATC GTTGT ATAAG AATGC CTAGG CAGCT GGA  60 
cpcB680 3       -A CAAGA TGTAA CAGAC ATAAG TCCCA TCACC GTTGT ATAAA GTTAA CTGTG GGATT GCA  59 
cpcB700 2       -- -TCCT TAGAA ACCCC ATAGG TTCCA AGGAA CTAGC ATGAA CTTTA TCTGG CAACT TTA  57 
                      *  *       *      *       * * ** *   *      *     *   *  
 
 
cpcB794 2       TA AGGTT CACTA A-TCG TTGCT AAGCG ACAGT GAACT GCGCC -AATT GCCTG ACAGG CCC  118  
cpcB118 01      TA AGGTT CACTT A-TTG TCATC TGACA ACAGT GAACT GATTA -CATT GCTC- GCTTA CCC  117  
cpcB118 02      TA AGGTT CACTT A-TTG TCATC TGACA ACGGT GAACT GATTA -CATT GCTC- GCTTA CCC  117  
cpcB680 3       AA AGCAT TCAAG C-CTA GGCGC TGAGC TGTTT GAGCA TCCCG GTGGC CCTTG TCGCT GCC  118  
cpcB700 2       AG AATCT GAGAA ATTCA ATGAA TGTAA AGTTT CTTAA ATGCC AAGGT GAAAA ACAAG CAA  117  
                 *   *                         *                      *       
 
 
cpcB794 2       CT CTCGT TTAAC AAACG ATTTA ATGTA AATCA TTGT- TAAGA GTCTC TCACA ATCGA GAG  177  
cpcB118 01      CT CTCGT TTAAC AAACG ATTTA ATGTA AATCA TTGTT AATGA GTCTC TCACA ATCAA GAG  177  
cpcB118 02      CT CTCGT TTAAC AAACG ATTTA ATGTA AATCA TTGTT AATGA GTCTC TCACA ATCAA GAG  177  
cpcB680 3       TC CGTGT TTCTC CCTGG ATTTA -TTTA G---- ----- GTAAT ATCTC TCATA AATCC CCG  168  
cpcB700 2       AA ATAGC TGACA CTCTT AATTG GCTTT GGGGA TTAAG TTTCC AACTC GAAAA CAAAA CCT  177  
                    * *         * **    *                  ***   * *          
 
 
cpcB794 2       TT TTCTT GAAGA ATGA- --TGG GGACG GTTCA ----- --GGT GCAGG GTTTC CCTGC TAG  227  
cpcB118 01      TT TTCTT GAAGA ATGA- --TGG GGACG GTTCA ----- --GGT GCAGG GTTTC CCTGC A-G  226  
cpcB118 02      TT TTCTT GAAGA ATGA- --TGG GGACG GTTCA ----- --GGT GCAGG GTTTC CCTGC A-G  226  
cpcB680 3       GG TAGTT AACGA AAGTT AATGG AGATC AGTAA CAATA ACTCT AGGGT CATTA CTTTG GAC  228  
cpcB700 2       -T TTATC GACTC TAGGA TTTTG TTTTC AGCAA -GAGA GCCCC TCAGC ACTTG CTTCA CTC  235  
                 *  *  *     *    * *          *              *   ** * *      
 
 
cpcB794 2       AG AATGC GAAAA AACC- --GCG TTCTC GTTTT AGGAA TCGAG AGTCA ATAAA AGTCG AGA  284  
cpcB118 01      AG ATTGC GGAAA ATCC- --GCA TTCTC GTTTT AGGAA TCGAG AGTCA ATAAA AGTCG AGA  283  
cpcB118 02      AG ATTGC GGAAA ATCC- --GCA TTCTC GTTTT AGGAA TCGAG AGTCA ATAAA AGTCG AGA  283  
cpcB680 3       TC CCTCA GTTTA TCCGG GGGAA TTGTG TTTAA GAAAA TCCCA ACTCA --TAA AGTC- -AA  284  
cpcB700 2       TT GTTAG TAAG- ----- ---CA AACCG CACAA AATAA ATCCC ACTCA TCAAA ATAT- -AA  284  
                   *                              **      * ***    ** *      *  
 
 
cpcB794 2       AC AGGAG ACTGG TTGA  300  
cpcB118 01      AC AGGAG ACTGG TTGA  299  
cpcB118 02      AC AGGAG ACTGG TTGA  299  
cpcB680 3       GT AGGAG ATTAA TTCA  300  
cpcB700 2       GT AGGAG ATAAA AACA  300  
                 ***** *       *  
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RBS 

-10 Region P2 

-10 Region P1 -35 Region P1 

-35 Region P2 

TSS1 

TSS2 

b. 

Probable 



 
 
r b c L 7 9 4 2 ( 1 0 0 % )          A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 ( 0 % )             A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 ( 0 % )             A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 3 ( 0 % )             A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A T G C A G G G C  6 0  
r b c L - m 4 ( 0 . 6 % )           A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 5 ( 1 . 1 3 % )          A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 6 ( 1 . 2 6 % )          A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C A C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 7 ( 3 . 9 0 % )          A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 8 ( 5 . 9 7 % )          A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 9 ( 8 . 4 4 % )          A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 0 ( 2 6 . 2 0 % )        A G A C G G G A G G C G G C T T T T G A C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 1 ( 3 2 . 6 2 % )        A G A C G G G A G G C G G C T T T T G C C A T C G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 2 ( 5 7 . 6 8 % )        A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 3 ( 6 1 . 9 7 % )        A G A C G G G A G G C G G C T T T T G C C T T C G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 4 ( 6 5 . 0 7 % )        A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C 6 0  
r b c L - m 1 5 ( 6 6 . 3 6 % )        A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T T G C T C C T C A T C T T C A A T A A G C A G G G C 6 0  
r b c L - m 1 6 ( 8 2 . 3 8 % )        A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 7 ( 8 2 . 9 6 % )        A G A C G G G A G G C G G C T T T T G C C A T G G T C C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 8 ( 8 3 . 1 4 % )        A G A C G G G A G G C G G C T T T T G C C G T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 1 9 ( 8 4 . 5 1 % )        A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 0 ( 9 1 . 0 7 % )        A G A C G C G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 1 ( 1 0 8 . 9 6 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C G C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 2 ( 1 1 7 . 6 8 % )       A G A C G G G A G G C G G C T C T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 3 ( 1 2 0 . 8 0 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C 6 0  
r b c L - m 2 4 ( 1 2 9 . 4 4 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 5 ( 1 4 2 . 2 6 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 7 ( 1 6 2 . 3 6 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 8 ( 1 7 0 . 0 3 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 2 9 ( 1 8 1 . 0 5 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 3 0 ( 2 0 3 . 3 4 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A A C A G G G C  6 0  
r b c L - m 3 1 ( 2 1 6 . 3 1 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 3 2 ( 2 6 3 . 7 9 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 3 3 ( 2 7 0 . 9 0 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 3 4 ( 2 7 7 . 5 7 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G T G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 3 5 ( 3 0 3 . 6 6 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T T C A A T A A G C A G G G C  6 0  
r b c L - m 3 6 ( 3 1 9 . 7 3 % )       A G A C G G G A G G C G G C T T T T G C C A T G G T T C A G C G A T C G C T C C T C A T C T A C A A T A A G C A G G G C 6 0  
                       * * * * *  * * * * * * * * *  * * *  *  *  * *  * * *  * * *  * * * * *  * * * * *  * * * * *   * * * * * *  
 
 
 
r b c L 7 9 4 2 ( 1 0 0 % )          A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 ( 0 % )             A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 ( 0 % )             A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 3 ( 0 % )             A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 4 ( 0 . 6 % )           A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 5 ( 1 . 1 3 % )          A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A A C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 6 ( 1 . 2 6 % )          A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C A G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 7 ( 3 . 9 0 % )          A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 8 ( 5 . 9 7 % )          A A G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 9 ( 8 . 4 4 % )          A T G A G C C A G A G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 0 ( 2 6 . 2 0 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 1 ( 3 2 . 6 2 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C 1 2 0  
r b c L - m 1 2 ( 5 7 . 6 8 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 3 ( 6 1 . 9 7 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 4 ( 6 5 . 0 7 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 5 ( 6 6 . 3 6 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 6 ( 8 2 . 3 8 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 7 ( 8 2 . 9 6 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G A C T T C A A T A A A T G G T T C C 1 2 0  
r b c L - m 1 8 ( 8 3 . 1 4 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 1 9 ( 8 4 . 5 1 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T T A A T G G T T C C 1 2 0  
r b c L - m 2 0 ( 9 1 . 0 7 % )        A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 1 ( 1 0 8 . 9 6 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 2 ( 1 1 7 . 6 8 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 3 ( 1 2 0 . 8 0 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 4 ( 1 2 9 . 4 4 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 5 ( 1 4 2 . 2 6 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 7 ( 1 6 2 . 3 6 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 2 8 ( 1 7 0 . 0 3 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A - A T G G T T C C  1 1 9  
r b c L - m 2 9 ( 1 8 1 . 0 5 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 3 0 ( 2 0 3 . 3 4 % )       A T G A G C C A G C G T T A A G C G A A T C A A A T C A A A T C T C G C T T A T G G G C T T C A A T A A A T G G T T C C 1 2 0  
r b c L - m 3 1 ( 2 1 6 . 3 1 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 3 2 ( 2 6 3 . 7 9 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G A T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 3 3 ( 2 7 0 . 9 0 % )       A T G A G C C A G C G T A A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 3 4 ( 2 7 7 . 5 7 % )       A T G A G C C A G C G T T A A G C G A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 3 5 ( 3 0 3 . 6 6 % )       A T G A G C C A G C G T T A A G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
r b c L - m 3 6 ( 3 1 9 . 7 3 % )       A T G A G C C A G C G T T A T G C A A A T C A A A T C A A A T C T C G C T T C T G G G C T T C A A T A A A T G G T T C C  1 2 0  
                       *  * * * * * * *  * *  *  * *  * * * * * * * * * * * *  * * * * * * *   * *   * * * * * *   * * * * * * * *  
 
 
 
r b c L 7 9 4 2 ( 1 0 0 % )          G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 ( 0 % )             G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 2 ( 0 % )             G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 3 ( 0 % )             G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 4 ( 0 . 6 % )           G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A G G  1 8 0  
r b c L - m 5 ( 1 . 1 3 % )          G A T T G G T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 6 ( 1 . 2 6 % )          G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 7 ( 3 . 9 0 % )          G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 8 ( 5 . 9 7 % )          G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 9 ( 8 . 4 4 % )          G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 0 ( 2 6 . 2 0 % )        G A T T G A T G A T A T G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 1 ( 3 2 . 6 2 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C C A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 2 ( 5 7 . 6 8 % )        G A T T G A T G A T A G G T T G A T T C A T G G G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 3 ( 6 1 . 9 7 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T CT A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 4 ( 6 5 . 0 7 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 5 ( 6 6 . 3 6 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 6 ( 8 2 . 3 8 % )        G A T T G A T G A T A G G T T G A T T C A T G A T G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G 1 8 0  
r b c L - m 1 7 ( 8 2 . 9 6 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 8 ( 8 3 . 1 4 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 1 9 ( 8 4 . 5 1 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 2 0 ( 9 1 . 0 7 % )        G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 2 1 ( 1 0 8 . 9 6 % )       G A T T G A T G A T A G G T T G A T A C A T G A G G A A T C T A A G G C T T A A T T C T C C A G A A A A G A A T T A A G  1 8 0  
r b c L - m 2 2 ( 1 1 7 . 6 8 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 2 3 ( 1 2 0 . 8 0 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 2 4 ( 1 2 9 . 4 4 % )       A A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A AA A A T T A A G  1 8 0  
r b c L - m 2 5 ( 1 4 2 . 2 6 % )       G A T T G A T G A T A G G T T G A T A C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 2 7 ( 1 6 2 . 3 6 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 2 8 ( 1 7 0 . 0 3 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 7 9  
r b c L - m 2 9 ( 1 8 1 . 0 5 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 3 0 ( 2 0 3 . 3 4 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 3 1 ( 2 1 6 . 3 1 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 3 2 ( 2 6 3 . 7 9 % )       G A T T G A T G A T A G G T A G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 3 3 ( 2 7 0 . 9 0 % )       G A T T G A T G A T A G G T T G A T T C A T G A C G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G 1 8 0  
r b c L - m 3 4 ( 2 7 7 . 5 7 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G 1 8 0  
r b c L - m 3 5 ( 3 0 3 . 6 6 % )       G A T T G A T G A T G G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
r b c L - m 3 6 ( 3 1 9 . 7 3 % )       G A T T G A T G A T A G G T T G A T T C A T G A G G A A T C T A A G G C T T A A T T C T C C A C A A A A G A A T T A A G  1 8 0  
                        * * * *  * * * *   * *  * * *  * * * *   * * * * *  * * * * * * * * * * * * * * * *  * * * *  * * * * *  * 
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r b c L 7 9 4 2 ( 1 0 0 % )          C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 ( 0 % )             C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 2 ( 0 % )             C G T C C G T C G C A A C G G A A T G C T C C G C T G G A CC T G C G C T G T A G G A C T G C A G C T T T A C G G G C T  2 4 0  
r b c L - m 3 ( 0 % )             C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 4 ( 0 . 6 % )           C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 5 ( 1 . 1 3 % )          C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A A C T T T A C A G T C T  2 4 0  
r b c L - m 6 ( 1 . 2 6 % )          C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 7 ( 3 . 9 0 % )          C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 8 ( 5 . 9 7 % )          C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 9 ( 8 . 4 4 % )          C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 0 ( 2 6 . 2 0 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 1 ( 3 2 . 6 2 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 2 ( 5 7 . 6 8 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 3 ( 6 1 . 9 7 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 4 ( 6 5 . 0 7 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 5 ( 6 6 . 3 6 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 6 ( 8 2 . 3 8 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 7 ( 8 2 . 9 6 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 8 ( 8 3 . 1 4 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 1 9 ( 8 4 . 5 1 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 2 0 ( 9 1 . 0 7 % )        C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 2 1 ( 1 0 8 . 9 6 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C C T T A C A G G C T 2 4 0  
r b c L - m 2 2 ( 1 1 7 . 6 8 % )       C G T C C G T C G T A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 2 3 ( 1 2 0 . 8 0 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C A T T A C C G G C T  2 4 0  
r b c L - m 2 4 ( 1 2 9 . 4 4 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 2 5 ( 1 4 2 . 2 6 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 2 7 ( 1 6 2 . 3 6 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T G C A G G C T  2 4 0  
r b c L - m 2 8 ( 1 7 0 . 0 3 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 3 9  
r b c L - m 2 9 ( 1 8 1 . 0 5 % )       C A T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 3 0 ( 2 0 3 . 3 4 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 3 1 ( 2 1 6 . 3 1 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 3 2 ( 2 6 3 . 7 9 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 3 3 ( 2 7 0 . 9 0 % )       C G T C C G T C G C A A C G G A A T G C T C C A C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 3 4 ( 2 7 7 . 5 7 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 3 5 ( 3 0 3 . 6 6 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
r b c L - m 3 6 ( 3 1 9 . 7 3 % )       C G T C C G T C G C A A C G G A A T G C T C C G C T G G A C T T G C G C T G T G G G A C T G C A G C T T T A C A G G C T  2 4 0  
                       *  * * * * * * *  * * * * * * * * * * * * *  * * * * * *  * * * * * * * *  * * * * * * * *  *  * *  *  *  * *  
 
 
r b c L 7 9 4 2 ( 1 0 0 % )          C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 ( 0 % )             C C C C C T G C C A G A A A T C A T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C 3 0 0  
r b c L - m 2 ( 0 % )             C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 ( 0 % )             C C C C C T G C C A G A A A T C C T G A A T C G T C T A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 4 ( 0 . 6 % )           C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 5 ( 1 . 1 3 % )          C C C C C T G C C A G A A A T C C T G A A T C G T C A A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 6 ( 1 . 2 6 % )          C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 7 ( 3 . 9 0 % )          C C - C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  2 9 9  
r b c L - m 8 ( 5 . 9 7 % )          C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 9 ( 8 . 4 4 % )          C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 0 ( 2 6 . 2 0 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 1 ( 3 2 . 6 2 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 2 ( 5 7 . 6 8 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 3 ( 6 1 . 9 7 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 4 ( 6 5 . 0 7 % )        C C C C C T G C C A G A A A T C C T G A A T C G T T G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 5 ( 6 6 . 3 6 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 6 ( 8 2 . 3 8 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  2 7 8  
r b c L - m 1 7 ( 8 2 . 9 6 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 1 8 ( 8 3 . 1 4 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A - - - - - - - - - - - - - - - - - - - - - -  3 0 0  
r b c L - m 1 9 ( 8 4 . 5 1 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 2 0 ( 9 1 . 0 7 % )        C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 2 1 ( 1 0 8 . 9 6 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 2 2 ( 1 1 7 . 6 8 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 2 3 ( 1 2 0 . 8 0 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 2 4 ( 1 2 9 . 4 4 % )       C C C C C T G C C A A A A A T C C T G A A T C G T C A A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 2 5 ( 1 4 2 . 2 6 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 2 7 ( 1 6 2 . 3 6 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G A A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C 3 0 0  
r b c L - m 2 8 ( 1 7 0 . 0 3 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G A A G A G A C G A C 2 9 9  
r b c L - m 2 9 ( 1 8 1 . 0 5 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 0 ( 2 0 3 . 3 4 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 1 ( 2 1 6 . 3 1 % )       C T C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 2 ( 2 6 3 . 7 9 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 3 ( 2 7 0 . 9 0 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 4 ( 2 7 7 . 5 7 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 5 ( 3 0 3 . 6 6 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
r b c L - m 3 6 ( 3 1 9 . 7 3 % )       C C C C C T G C C A G A A A T C C T G A A T C G T C G A G C A T A T C T G A C A T A T C T C T A G G G A G A G A C G A C  3 0 0  
                       *   * * * * * * *  * * * * *  * * * * * * * *   * *  * * * * * * * *                        
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Figure S5: Sequence alignment of the synthetic promoters derived from the PrbcL7942 
promoter (except for the highly mutated PrbcL-m26) using CLUSTALΩ. While the mutations 
are shown in bold black, the sequence same as wild type are shown in light grey. The important 
regions are highlighted using different boxes. The activity of the promoters were calculated 
with respect to wild type PrbcL7942 under high light and 0.04% CO2 and provided in parenthesis. 
The PrbcL7942 is considered as 100%. The promoters are categorized with respect to the promoter 
activity under ambient condition.  
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Figure S6: Sequence alignment of all synthetic promoters derived from the PcpcB7942 
promoter aligned using CLUSTALΩ. While the mutations are shown in bold black, the 
sequence same as wild type are shown in light grey. The important regions are highlighted 
using different boxes. The activity of the promoters were calculated with respect to wild type 
cpcB7942 under low light and high CO2 conditions (HC-LL) and are provided in parenthesis. 
The cpcB7942 is considered as 100%. The promoters are categorized with respect to the 
promoter activity under respective conditions.   
 

 
 

 

 
 
 
 
 
 
 
 
 
c p cB 79 42 (1 00 %)          C AC AA TT TT TA GC GA AT CT TG TG GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 1( 15 .0 2% )        C AC AA TT TT TA GC GA AT CT TG TG GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 2( 71 .7 3% )        C AC AA TT TT TA GC GA AT CT GG TG GC CG CG AT CG TT GT AT AA GA AT GC CG GG GC AA CT GG A 6 0 
c p cB -m 3( 77 .1 3% )        C AC AA TT TT TA GC GA AT CT TG TG GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 4( 84 .7 7% )        C AC AA TT TT TA GC GA AT CT TG TG AC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 5( 86 .3 9% )        C AC AA TT TT TA GC GA AT CT TG TG GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 6( 93 .9 2% )        C AC AA TT TT TA GC GA AT CT TG TG AC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 7( 95 .4 0% )        C AC AA TT TT TA GC GA AT CT TG TG GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 8( 96 .2 8% )        C AC AA TT TT TA GC GA AT CT TG TG GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 9( 96 .7 3% )        C AC AA TT TT TA GC GA AT CT TG -G GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 5 9 
c p cB -m 10 (1 12 .1 0% )      C AC AA TT TT TA GC GA AT CT TG TG GC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 11 (1 15 .5 1% )      C AC AA TT TT TA GC GA AT CT TG TG AC CG CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
c p cB -m 12 (1 17 .1 0% )      C AC AA TT TT TA GC GA AT CT TG TG GC CA CG AT CG TT GT AT AA GA AT GC CA AG GC AA CT GG A 6 0 
                       * ** ** ** ** ** ** ** ** **  *  *  * * ** ** ** ** ** ** ** ** ** ** *  * ** ** ** ** * 
 
 
c p cB 79 42 (1 00 %)          T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 1( 15 .0 2% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 2( 71 .7 3% )        T AA GG TT CA CT AA TC TT AG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 3( 77 .1 3% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 4( 84 .7 7% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 5( 86 .3 9% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 6( 93 .9 2% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 7( 95 .4 0% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 8( 96 .2 8% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 9( 96 .7 3% )        T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 1 9 
c p cB -m 10 (1 12 .1 0% )      T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 11 (1 15 .5 1% )      T AA GG TT CA CT AA TC GC TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
c p cB -m 12 (1 17 .1 0% )      T AA GG TT CA CT AA TC GT TG CT AA GC GA CA GT GA AC TG CG CC AA TT GC CT GA CA GG CC CC T 1 2 0 
                       * ** ** ** ** ** ** **    * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** * 
 
 
c p cB 79 42 (1 00 %)          C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 1( 15 .0 2% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 2( 71 .7 3% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 3( 77 .1 3% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG CT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 4( 84 .7 7% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA AC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 5( 86 .3 9% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 6( 93 .9 2% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 7( 95 .4 0% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AA TT T 1 8 0 
c p cB -m 8( 96 .2 8% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 9( 96 .7 3% )        C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 7 9 
c p cB -m 10 (1 12 .1 0% )      C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
c p cB -m 11 (1 15 .5 1% )      C TC GT T- AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 7 9 
c p cB -m 12 (1 17 .1 0% )      C TC GT TT AA CA AA CG AT TT AA TG TA AA TC AT TG TT AA GA GT CT CT CA CA AT CG AG AG TT T 1 8 0 
                       * ** ** * ** ** ** ** ** ** ** ** ** **  * ** **  * ** ** ** ** ** ** ** ** ** ** * ** * 
 
 
c p cB 79 42 (1 00 %)          T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 1( 15 .0 2% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 2( 71 .7 3% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 3( 77 .1 3% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 4( 84 .7 7% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 5( 86 .3 9% )        T CT TG AA GA AT GA TG GA GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 6( 93 .9 2% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 7( 95 .4 0% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
c p cB -m 8( 96 .2 8% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA A- A 2 3 9 
c p cB -m 9( 96 .7 3% )        T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 3 9 
c p cB -m 10 (1 12 .1 0% )      T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA A- A 2 3 9 
c p cB -m 11 (1 15 .5 1% )      T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 3 9 
c p cB -m 12 (1 17 .1 0% )      T CT TG AA GA AT GA TG GG GA CG GT TC AG GT GC AG GG TT TC CC TG CT AG AG AA TG CG AA AA A 2 4 0 
                       * ** ** ** ** ** ** ** * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** * * 
 
 
c p cB 79 42 (1 00 %)          A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 1( 15 .0 2% )        A CC GC GA TC TC GT TT TA GG AA TG GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 2( 71 .7 3% )        A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 3( 77 .1 3% )        A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 4( 84 .7 7% )        A CC GC GT TC TC GT TT TA GG AA AC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 5( 86 .3 9% )        A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 6( 93 .9 2% )        A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 7( 95 .4 0% )        A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
c p cB -m 8( 96 .2 8% )        A CC GC GT TC TC GT TT -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - 2 5 4 
c p cB -m 9( 96 .7 3% )        A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 2 9 9 
c p cB -m 10 (1 12 .1 0% )      A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 2 9 9 
c p cB -m 11 (1 15 .5 1% )      A CC GC GT TC TT GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 2 9 9 
c p cB -m 12 (1 17 .1 0% )      A CC GC GT TC TC GT TT TA GG AA TC GA GA GT CA AT AA AA GT CG AG AA CA GG AG AC TG GT TG A 3 0 0 
                       * ** ** * ** * ** **                                               
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Figure S7: Alignment of mutant rbcL promoters that showed non-repressed phenotype 
under elevated CO2 conditions (HC-HL) obtained using CLUSTALΩ. While the mutations 
are shown in bold black, the sequence same as wild type are shown in light grey. The 
parenthesis includes the % change in activity under 1% CO2 as compared to its growth under 
0.04% CO2. The important regions are highlighted using different boxes. 
 

 
 
 
 
rbcL794 2(66. 46%)        AGA CGGGA GGCGG CTTTT GCCAT GGTTC AGCGA TCGCT CCTCA TCTTC AATAA GCAGG GC  
rbcL-m2 6(125 .20%)        --- ----- ----- ----- ----- -ATTT AGCG- --TCT TCTAA TCCAG TGTAG ACAGT AG  
rbcL-m1 7(86. 51%)        AGA CGGGA GGCGG CTTTT GCCAT GGTCC AGCGA TCGCT CCTCA TCTTC AATAA GCAGG GC  
rbcL-m1 2(120 .79%)        AGA CGGGA GGCGG CTTTT GCCAT GGTTC AGCGA TCGCT CCTCA TCTTC AATAA GCAGG GC  
rbcL-m1 4(110 .60%)        AGA CGGGA GGCGG CTTTT GCCAT GGTTC AGCGA TCGCT CCTCA TCTTC AATAA GCAGG GC  
rbcL-m1 6(146 .72%)        AGA CGGGA GGCGG CTTTT GCCAT GGTTC AGCGA TCGCT CCTCA TCTTC AATAA GCAGG GC  
                                                 *  ****    **  ** * **     **  ***    
 
 
rbcL794 2(66. 46%)        ATG AGCCA GCGTT AAGCA AATCA AATCA AATCT CGCTT CTGGG CTTCA ATAAA TGGTT CC  
rbcL-m2 6(125 .20%)        TTT TGGCT CCGTT GAGC- ----- ----- ACTGT AGCCT -TGGG C---- ---GA TCGCT CT  
rbcL-m1 7(86. 51%)        ATG AGCCA GCGTT AAGCA AATCA AATCA AATCT CGCTT CTGGA CTTCA ATAAA TGGTT CC  
rbcL-m1 2(120 .79%)        ATG AGCCA GCGTT AAGCA AATCA AATCA AATCT CGCTT CTGGG CTTCA ATAAA TGGTT CC  
rbcL-m1 4(110 .60%)        ATG AGCCA GCGTT AAGCA AATCA AATCA AATCT CGCTT CTGGG CTTCA ATAAA TGGTT CC  
rbcL-m1 6(146 .72%)        ATG AGCCA GCGTT AAGCA AATCA AATCA AATCT CGCTT CTGGG CTTCA ATAAA TGGTT CC  
                         *  * *  ****  ***           * * *  ** *  *** *        * * * * *  
 
 
rbcL794 2(66. 46%)        GAT TGATG ATAGG TTGAT TCATG AGGAA TCTAA GGCTT AATTC TCCAC AAAAG AATTA AG  
rbcL-m2 6(125 .20%)        AA- --ACA TTACA TAAAT TCA-- ----- --CAA AGTT- --TTC GTTAC ATAAA AAT-- AG  
rbcL-m1 7(86. 51%)        GAT TGATG ATAGG TTGAT TCATG AGGAA TCTAA GGCTT AATTC TCCAC AAAAG AATTA AG  
rbcL-m1 2(120 .79%)        GAT TGATG ATAGG TTGAT TCATG GGGAA TCTAA GGCTT AATTC TCCAC AAAAG AATTA AG  
rbcL-m1 4(110 .60%)        GAT TGATG ATAGG TTGAT TCATG AGGAA TCTAA GGCTT AATTC TCCAC AAAAG AATTA AG  
rbcL-m1 6(146 .72%)        GAT TGATG ATAGG TTGAT TCATG ATGAA TCTAA GGCTT AATTC TCCAC AAAAG AATTA AG  
                         *   *   **  *  ** ***          **  * *   ***    ** * ** ***  **  
 
 
rbcL794 2(66. 46%)        CGT CCGTC GCAAC GGAAT GCTCC GCTGG ACTTG CGCTG TGGG- --ACT GCAGC TTT-- -A  
rbcL-m2 6(125 .20%)        TGT C---- ----- ----T ACTTA GCTAA AAAT- ---TA AGGGT TTTTT ACACC TTTTT GA  
rbcL-m1 7(86. 51%)        CGT CCGTC GCAAC GGAAT GCTCC GCTGG ACTTG CGCTG TGGG- --ACT GCAGC TTT-- -A  
rbcL-m1 2(120 .79%)        CGT CCGTC GCAAC GGAAT GCTCC GCTGG ACTTG CGCTG TGGG- --ACT GCAGC TTT-- -A  
rbcL-m1 4(110 .60%)        CGT CCGTC GCAAC GGAAT GCTCC GCTGG ACTTG CGCTG TGGG- --ACT GCAGC TTT-- -A  
rbcL-m1 6(146 .72%)        CGT CCGTC GCAAC GGAAT GCTCC GCTGG ACTTG CGCTG TGGG- --ACT GCAGC TTT-- -A  
                         ** *             *  **  ***  *  *    *  ***     *  ** * ***   *  
 
 
rbcL794 2(66. 46%)        CAG --GCT CCCCC TGCC- AGAAA TCCTG AATCG TCGAG CATAT C---- ----- TGACA TA  
rbcL-m2 6(125 .20%)        CAG TTAAT CTCCT AGCCT AAAAA GCAAG AGTTT TTAAC TAAGA CTCTT GCCCT TTACA -A  
rbcL-m1 7(86. 51%)        CAG --GCT CCCCC TGCC- AGAAA TCCTG AATCG TCGAG CATAT C---- ----- TGACA TA  
rbcL-m1 2(120 .79%)        CAG --GCT CCCCC TGCC- AGAAA TCCTG AATCG TCGAG CATAT C---- ----- TGACA TA  
rbcL-m1 4(110 .60%)        CAG --GCT CCCCC TGCC- AGAAA TCCTG AATCG TTGAG CATAT C---- ----- TGACA TA  
rbcL-m1 6(146 .72%)        CAG --GCT CCCCC TGCC- AGAAA TCCTG AATCG TCGAG CATAT C---- ----- TGACA TA  
                        ***     * * **  *** * ***  *  * * *  *  *  *   *         * ***  *  
 
 
rbcL794 2(66. 46%)        TCT CTAGG GAGAG ACGAC  
rbcL-m2 6(125 .20%)        CCT CGAAG GAGC- -----  
rbcL-m1 7(86. 51%)        TCT CTAGG GAGAG ACGAC  
rbcL-m1 2(120 .79%)        TCT CTAGG GAGAG ACGAC  
rbcL-m1 4(110 .60%)        TCT CTAGG GAGAG ACGAC  
rbcL-m1 6(146 .72%)        TCT CTAGG GAGAG ACGAC  
                         ** * * * ***      *  
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Figure S8: Sequence alignment of mutant cpcB promoters that showed 1.3 fold higher 
activity under high light intensities (HC-HL) obtained CLUSTALΩ . The relative activity is 
provided in parenthesis with respect to wild type promoter. While the mutations are shown in 
bold black, the sequence same as wild type are shown in light grey. The important regions are 
highlighted using different boxes. 
 
 

 
Figure S9: Sequence alignment of mutant cpcB promoters that showed 0.76 fold lower 
activity under high light intensities (HC-HL) and the relative activity is provided in 

 
 
 
 
c p cB 79 42 (1 00 %)         CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 6( 13 1. 59 %)       CA CA AT TT TT AG CG AA TC TT GT GA CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 9( 13 0. 24 %)       CA CA AT TT TT AG CG AA TC TT G- GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 5 9 
                      ** ** ** ** ** ** ** ** ** ** * * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (1 00 %)         TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 6( 13 1. 59 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 9( 13 0. 24 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 1 9 
                      ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (1 00 %)         CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 6( 13 1. 59 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 9( 13 0. 24 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 7 9 
                      ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (1 00 %)         TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 6( 13 1. 59 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 9( 13 0. 24 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 3 9 
                      ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (1 00 %)         AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 6( 13 1. 59 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 9( 13 0. 24 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 2 9 9 
                      ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
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c p cB 79 42 (1 00 %)         CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 1( 18 .6 9% )       CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 3( 27 .4 7% )       CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 4( 61 .6 6% )       CA CA AT TT TT AG CG AA TC TT GT GA CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 7( 55 .6 3% )       CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 10 (6 2. 07 %)       CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 11 (7 5. 14 %)       CA CA AT TT TT AG CG AA TC TT GT GA CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 12 (6 8. 40 %)       CA CA AT TT TT AG CG AA TC TT GT GG CC AC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
                      ** ** ** ** ** ** ** ** ** ** ** * **  * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (1 00 %)         TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 1( 18 .6 9% )       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 3( 27 .4 7% )       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 4( 61 .6 6% )       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 7( 55 .6 3% )       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 10 (6 2. 07 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 11 (7 5. 14 %)       TA AG GT TC AC TA AT CG CT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 12 (6 8. 40 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
                      ** ** ** ** ** ** ** **  * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (1 00 %)         CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 1( 18 .6 9% )       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 3( 27 .4 7% )       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GC TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 4( 61 .6 6% )       CT CG TT TA AC AA AC GA TT TA AT GT AA AA CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 7( 55 .6 3% )       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA AT TT 1 8 0 
c p cB -m 10 (6 2. 07 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 11 (7 5. 14 %)       CT CG TT -A AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 7 9 
c p cB -m 12 (6 8. 40 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
                      ** ** **  * ** ** ** ** ** ** ** ** ** * ** ** * ** ** ** ** ** ** ** ** ** ** **  * ** 
 
 
c p cB 79 42 (1 00 %)         TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 1( 18 .6 9% )       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 3( 27 .4 7% )       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 4( 61 .6 6% )       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 7( 55 .6 3% )       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 10 (6 2. 07 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA A- 2 3 9 
c p cB -m 11 (7 5. 14 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 3 9 
c p cB -m 12 (6 8. 40 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
                      ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** *  
 
 
c p cB 79 42 (1 00 %)         AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 1( 18 .6 9% )       AC CG CG AT CT CG TT TT AG GA AT GG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 3( 27 .4 7% )       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 4( 61 .6 6% )       AC CG CG TT CT CG TT TT AG GA AA CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 7( 55 .6 3% )       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 10 (6 2. 07 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 2 9 9 
c p cB -m 11 (7 5. 14 %)       AC CG CG TT CT TG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 2 9 9 
c p cB -m 12 (6 8. 40 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
                      ** ** **  * **  * ** ** ** ** *  * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
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parenthesis with respect to wild type promoter. The alignment was obtained using 
CLUSTALΩ. The important regions are highlighted using different boxes. While the mutations 
are shown in bold black, the sequence same as wild type are shown in light grey. 
 
 

 
Figure S10: Alignment of cpcB  mutant promoters that showed no repression under high 
light intensities (HL) as compared to low light intensities (LL) was obtained using 
CLUSTALΩ. The important regions are highlighted using different boxes. While the mutations 
are shown in bold black, the sequence same as wild type are shown in light grey. 
  

 
 
 
 
 
c p cB 79 42 (9 2. 22 %)       CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 1( 11 4. 76 %)       CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 2( 10 8. 36 %)       CA CA AT TT TT AG CG AA TC TG GT GG CC GC GA TC GT TG TA TA AG AA TG CC GG GG CA AC TG GA 6 0 
c p cB -m 5( 11 6. 03 %)       CA CA AT TT TT AG CG AA TC TT GT GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 6( 12 9. 21 %)       CA CA AT TT TT AG CG AA TC TT GT GA CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 6 0 
c p cB -m 9( 12 4. 18 %)       CA CA AT TT TT AG CG AA TC TT G- GG CC GC GA TC GT TG TA TA AG AA TG CC AA GG CA AC TG GA 5 9 
                      ** ** ** ** ** ** ** ** ** ** * * ** ** ** ** ** ** ** ** ** ** ** **   ** ** ** ** ** 
 
 
c p cB 79 42 (9 2. 22 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 1( 11 4. 76 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 2( 10 8. 36 %)       TA AG GT TC AC TA AT CT TA GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 5( 11 6. 03 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 6( 12 9. 21 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 2 0 
c p cB -m 9( 12 4. 18 %)       TA AG GT TC AC TA AT CG TT GC TA AG CG AC AG TG AA CT GC GC CA AT TG CC TG AC AG GC CC CT 1 1 9 
                      ** ** ** ** ** ** ** * * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (9 2. 22 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 1( 11 4. 76 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 2( 10 8. 36 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 5( 11 6. 03 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 6( 12 9. 21 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 8 0 
c p cB -m 9( 12 4. 18 %)       CT CG TT TA AC AA AC GA TT TA AT GT AA AT CA TT GT TA AG AG TC TC TC AC AA TC GA GA GT TT 1 7 9 
                      ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (9 2. 22 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 1( 11 4. 76 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 2( 10 8. 36 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 5( 11 6. 03 %)       TC TT GA AG AA TG AT GG AG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 6( 12 9. 21 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 4 0 
c p cB -m 9( 12 4. 18 %)       TC TT GA AG AA TG AT GG GG AC GG TT CA GG TG CA GG GT TT CC CT GC TA GA GA AT GC GA AA AA 2 3 9 
                      ** ** ** ** ** ** ** **  * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
 
 
c p cB 79 42 (9 2. 22 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 1( 11 4. 76 %)       AC CG CG AT CT CG TT TT AG GA AT GG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 2( 10 8. 36 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 5( 11 6. 03 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 6( 12 9. 21 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 3 0 0 
c p cB -m 9( 12 4. 18 %)       AC CG CG TT CT CG TT TT AG GA AT CG AG AG TC AA TA AA AG TC GA GA AC AG GA GA CT GG TT GA 2 9 9 
                      ** ** **  * ** ** ** ** ** ** **  * ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
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Table S1: The sequences of native and mutated promoters used in this study  

> S. elongatus PCC 7942 rbcL7942  
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m1 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCATGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m2 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACCTGCGCTGT
AGGACTGCAGCTTTACGGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m3 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATATGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCTAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m4 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAGGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m5 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAAACTCGCTTCTGGGCTTCAA
TAAATGGTTCCGATTGGTGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCT
CCACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTG
TGGGACTGCAACTTTACAGTCTCCCCCTGCCAGAAATCCTGAATCGTCAAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m6 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCACATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCAGGGCTTCAA
TAAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCT
CCACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTG
TGGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m7 



AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCTGCCAGAAATCCTGAATCGTCGAGCATATC
TGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m8 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCAAGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAA
TAAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCT
CCACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTG
TGGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m9 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGAGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAA
TAAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCT
CCACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTG
TGGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m10 
AGACGGGAGGCGGCTTTTGACATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATATGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m11 
AGACGGGAGGCGGCTTTTGCCATCGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCCAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m12 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGGGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m13 
AGACGGGAGGCGGCTTTTGCCTTGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m14 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT



GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTTGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m15 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATTGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m16 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGATGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m17 
AGACGGGAGGCGGCTTTTGCCATGGTCCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGACTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m18 
AGACGGGAGGCGGCTTTTGCCGTGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGA 
> S. elongatus PCC 7942 rbcL-m19 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
TAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m20 
AGACGCGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m21 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCGCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATACATGAGGAATCTAAGGCTTAATTCTC
CAGAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCCTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m22 



AGACGGGAGGCGGCTCTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGTAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m23 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCATTACCGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m24 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCAATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAAAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAAAAATCCTGAATCGTCAAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m25 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATACATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m26 
ATTTAGCGTCTTCTAATCCAGTGTAGACAGTAGTTTTGGCTCCGTTGAGCACTGT
AGCCTTGGGCGATCGCTCTAAACATTACATAAATTCACAAAGTTTTCGTTACATA
AAAATAGTGTCTACTTAGCTAAAAATTAAGGGTTTTTTACACCTTTTTGACAGTT
AATCTCCTAGCCTAAAAAGCAAGAGTTTTTAACTAAGACTCTTGCCCTTTACAAC
CTCGAAGGAGC 
> S. elongatus PCC 7942 rbcL-m27 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTGCAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGAATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m28 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTCC
ACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGTG
GGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATATC
TGACATATCTCTAGGAAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m29 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCATCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT



GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m30 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAAC
AGGGCATGAGCCAGCGTTAAGCGAATCAAATCAAATCTCGCTTATGGGCTTCAA
TAAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCT
CCACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTG
TGGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m31 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCTCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m32 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGATTCAA
TAAATGGTTCCGATTGATGATAGGTAGATTCATGAGGAATCTAAGGCTTAATTCT
CCACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTG
TGGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m33 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTAAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAA
TAAATGGTTCCGATTGATGATAGGTTGATTCATGACGAATCTAAGGCTTAATTCT
CCACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCACTGGACTTGCGCTG
TGGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m34 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGTGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCGAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m35 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTTCAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATGGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 7942 rbcL-m36 
AGACGGGAGGCGGCTTTTGCCATGGTTCAGCGATCGCTCCTCATCTACAATAAGC
AGGGCATGAGCCAGCGTTATGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTTTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 11801 rbcL11801 



AGATGGGAGGCGGCTTTTGGTGTTGTTAGCGAGATGGCTCGTCGATCTAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGCGCTGT
GGGACTGCAGCTGTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATAT
CTGACATATCTCTAGGGAGAGACGAC 
> S. elongatus PCC 11802 rbcL11802 
AGATGGGAGGCGGCTTTTGGTGTTGTTAGCGAGATGGCTCGTCGATCTAATAAGC
AGGGCATGAGCCAGCGTTAAGCAAATCAAATCAAATCTCGCTTCTGGGCTTCAAT
AAATGGTTCCGATTGATGATAGGTTGATTCATGAGGAATCTAAGGCTTAATTCTC
CACAAAAGAATTAAGCGTCCGTCGCAACGGAATGCTCCGCTGGACTTGTGCTGT
GGGACTGCAGATGTACAGGCTCCCCCTGCCAGAAATCCTGAATCGTCGAGCATA
TCTGACATATCTCTAGGGAGAGACGAC 
 
> S. elongatus PCC 7942 cpcB7942  
CACAATTTTTAGCGAATCTTGTGGCCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m1 
CACAATTTTTAGCGAATCTTGTGGCCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGATCTCGTTTTAGGAATGGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m2 
CACAATTTTTAGCGAATCTGGTGGCCGCGATCGTTGTATAAGAATGCCGGGGCAA
CTGGATAAGGTTCACTAATCTTAGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m3 
CACAATTTTTAGCGAATCTTGTGGCCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGCTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m4 
CACAATTTTTAGCGAATCTTGTGACCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAAACATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAAACGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m5 
CACAATTTTTAGCGAATCTTGTGGCCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT



CACAATCGAGAGTTTTCTTGAAGAATGATGGAGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m6 
CACAATTTTTAGCGAATCTTGTGACCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m7 
CACAATTTTTAGCGAATCTTGTGGCCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAATTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m8 
CACAATTTTTAGCGAATCTTGTGGCCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAACCGCGTTCTCGTTT 
> S. elongatus PCC 7942 cpcB-m9 
CACAATTTTTAGCGAATCTTGGGCCGCGATCGTTGTATAAGAATGCCAAGGCAAC
TGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTGA
CAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCTC
ACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCCC
TGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATAA
AAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m10 
CACAATTTTTAGCGAATCTTGTGGCCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATAA
AAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m11 
CACAATTTTTAGCGAATCTTGTGACCGCGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGCTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCTC
ACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCCC
TGCTAGAGAATGCGAAAAAACCGCGTTCTTGTTTTAGGAATCGAGAGTCAATAA
AAGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 7942 cpcB-m12 
CACAATTTTTAGCGAATCTTGTGGCCACGATCGTTGTATAAGAATGCCAAGGCAA
CTGGATAAGGTTCACTAATCGTTGCTAAGCGACAGTGAACTGCGCCAATTGCCTG
ACAGGCCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAAGAGTCTCT
CACAATCGAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCC
CTGCTAGAGAATGCGAAAAAACCGCGTTCTCGTTTTAGGAATCGAGAGTCAATA
AAAGTCGAGAACAGGAGACTGGTTGA 
 
> S. elongatus PCC 11801 cpcB11801  



CACAATTTTTAGCGAACTTCTGAGGCGCGATCGTTGTATAAGAATGCCTAGGCAG
CTGGATAAGGTTCACTTATTGTCATCTGACAACAGTGAACTGATTACATTGCTCG
CTTACCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAATGAGTCTCTC
ACAATCAAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCCC
TGCAGAGATTGCGGAAAATCCGCATTCTCGTTTTAGGAATCGAGAGTCAATAAA
AGTCGAGAACAGGAGACTGGTTGA 
> S. elongatus PCC 11802 cpcB11802  
CACAATTTTTAGCGAACTTCTGAGGCGCGATCGTTGTATAAGAATGCCTAGGCAG
CTGGATAAGGTTCACTTATTGTCATCTGACAACGGTGAACTGATTACATTGCTCG
CTTACCCCTCTCGTTTAACAAACGATTTAATGTAAATCATTGTTAATGAGTCTCTC
ACAATCAAGAGTTTTCTTGAAGAATGATGGGGACGGTTCAGGTGCAGGGTTTCCC
TGCAGAGATTGCGGAAAATCCGCATTCTCGTTTTAGGAATCGAGAGTCAATAAA
AGTCGAGAACAGGAGACTGGTTGA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
Table S2: List of Primers employed for the construction of the vectors and strains used in the 

study. 
Primer description Primer sequence 

Eyfp_rrnB_op_rv gaccaccgcgctactgccgccaggcactactatttgtacagttcatccatg 

Eyfp_rrnB_op_fw catggatgaactgtacaaatagtagtgcctggcggcagtagcgcggtggtc 

BamHI_rrnB_rv gactggatccaaggcccagtctttcgactgagcctttc 

HindIII_cpcB_7942_fw gatcaagcttcacaatttttagcgaatcttgtg 

NdeI_cpcB_7942_rv gatccatatgtcaaccagtctcctgttctcgac 

NdeI_eyfp_fw atacatatggtgagcaaaggcgaagaactg 

NdeI_rbcL _7942_rv gatccatatggtcgtctctccctagagatatgtcag 

HindIII_rbcL_7942_fw ctaagcttagacgggaggcggcttttg 

HindIII_cpcB_11801_fw gatcaagcttcacaatttttagcgaacttc 

NdeI_cpcB_11801_rv gatccatatgtcaaccagtctcctgttctcg 

HindIII_rbcL_11801_fw gatcaagcttcggaaaaagcgccgtaattacac 

NdeI_rbcL_11801_rv gatccatatggtcgtctctccctagagatatgtcag 

7942-NSI_F cgaagatggaaaagctcaagcggaagggacccaac 

7942-NS1_R gcgatttgggtagcgctgccttccccttc 

P-sequencing_F catttggtacagcgcagtaaccg 

P-sequencing_R gcttttgaaaaaatcgtgcagtttc 

11801/2-NSI-fw caacgcctattccaagggcg 

11801/2-NSI-rv ctctctgaggggatgcagtgct 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


