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XhoI BamHI                                                                 
ctcgaggatccaccgccttccgccggaacggcggggtccgggcacgccaaacccctcctgtggctgtggccggcc 
 
accgccgtcaccttcggaccccgtggagccgctcccggttccacggggtccgaaggtgtgatgagcaggctgcgc  
 
cttcctcgcgcggccgcaaggtacgagttgatgaccttgtttatccgcatctgaccaattttgatcgcttacggg  
 
gtgtgactcgggccacgcggattgggcgtaacgctcttgggaacaacacgatgacctaagaggtgacagccgcgg  
 
agggaatacggacgccgttcacggcgctgtgcatctccccggcccgcccgcaccgtcggcccattcccaagccgg  
 
tggtcggcccctgtccgccgtggacggggccggaagccgtttttcaacgttccgagaggttgttccatATGaaaa  
 
agctctccgcacgacgacgccatccgctggcggccctcgtcgtcctactcctcgcgctggcatgcacaggggggc  
 
tgtacgccgcgttcgcacccgcgagcaaggcgcaggccgatgaatccgcccagtccctcgccatcgacgagggca  
 
agaagctctacgccgtcggctgtgccagttgccacggcaccggagggcagggcaccagtgacggtccgagcctgg  
 
tcggcgtaggcgccgcggccgtcgacttccaggtgggcaccggccgcatgccggcccagcagcccggcgcgcagg 750 
 
tcccgaagaagaaggtcatctactcccaggcggagatcgaccagctcgcggcgtacatcgcgtcgctgggcgccg  
 
gtccggcgatcccctcggaggagaagtacggccccgagggcgcggacatcgccaagggtggtgagctgttccgca  
 
ccaactgcgcgcagtgccacaacttcaccggcaagggcggcgccctgacgcacggcaagtacgcgccgagcctGg  
 
agggtgtcgacccgaagcacatctacgaggccatgcagaccggcccgcagaacatgccctccttccccgacacca  
 
cgctgtcggagcagaacaagaaggacatcatcgcctacctggacgcggtcaacggtgacgacaccgagagccccg  
 
gtggtctcagcctcggcggactcggcccggtcagtgagggtctgttcgcctgggtgttcggactgggcgcgctga  
 
                          BsiWI                                            
tcgccgtcgccgtctgggtcgccgctcgTacGgcaaaggccaagaagtcaggccaccaccaccaccaccaccacc  
 
                    BsiWI                                                  
accaccactgagtcgccgctcgTacGgcaaaggccaagaagtcATGagtagccaagacattccagaagagaacct  
 
gccggcagagcaggaccgcccgcacggcgcggccgcccggcccgcggacgagaccaacccgttcgccgacccggg  
 
tctgccgccccacgagccgcgggtccaggacgtcgacgagcgggccgccaagcggtccgagcgcacggtcgccct 1500 
 
gctgttcacgctgtcgatgctggccaccatcgccttcatcgccgccttcgtggcgatcgacgtcgacaagtcggt  
 
ctacatcttcccgctcggtcacatcagtgcgctgaacttcgcgctcggcatgacgctcggcgtcgcgctgttcgc  
 
catcggcgcgggcgcggtccactgggcccgcaccctgatgtccgacgaggaggtcgccgacgagcgtcacccgat  
 
cgaggcgtcccccgaggtccgtgccaaggtccacgcggacttcaagcagggtgccaaggagtccgtgatcgggcg  
 
ccgcaagctgatccgcaacacgatgctgggcgcgctcaccctggtgccgctctccggcgtcgtcctgctgcgcga  
 
cctcggtccgctgcccgggaccaagctccgccacaccctgtggtccaagggcaagctcctcgtcaacatgaacac  
 
caacgagccgctgcgtccctccgacgtcgcggtgggctcgctcaccttcgccatgcccgagggcctggaggagca  
 
cgacgaggacttccagaacgagatcgccaaggccgccctgatgatcatccggctggagccggactccatcaagga  
 
caagcgcgagctGgagtggtcgcacgagggcatcgtggcgtactcgaaAatctgcacccacgtcggttgcccgat  
 
ctccctgtacgagcagcagacgcaccacgcgctctgcccctgccaccagtccaccttcgaccttgccgacggtgc 2250 



 
ccgggtcatcttcggtcccgccggtcacgccctgccgcagctgcgcatcggcgtgaacgacgagggttacctcga  
 
                     AgeI                                                  
agcgctcggcgacttcgaggaAccGgtcggtcctgcttactgggagcgcggaggccaccaccaccaccaccacca  
 
                  AgeI                                                     
ccaccaccactgagaggaAccGgtcggtcctgcttactgggagcgcggATGagtactgcagcaaacgaaccgtcc  
 
cgctcgcgcgggaaggcaccggccggcgagcgcgtcgccgactgggccgacggccggctggggatctactccctg  
 
gccaaggccaacatgcgcaaAatcttccccgaccactggtcgttcatgctgggtgaggtctgcctctacagcttc  
 
atcatcatcatcctcacgggtgtgtacctgacgctgttcttccacccgtcgatggccgaggtcgagtaccacggc  
 
tcCtacgtgccgctgcagggccagatgatgagtgaggcctacgcctccactctggacatcagcttcgacgtccgc  
 
ggcggtctgctgatccggcagatccaccactgggccgcgctgatcttcctggccggcatgttcgtgcacatgatg  
 
cgcgtcttcttcaccggcgcgttccgcaagccgcgcgaggtcaactggctgttcggcttcctgctgctcgtcctc  
 
ggcatgttcaccggcttcaccggAtactcgctcccggacgacctgctctcgggcaccggAatccgcttcatggag 3000 
 
ggcgcgatcctgtccgtgccgatcgtcggcacgtacatctcgttcttcctgttcggcggcgagttccccggccac  
 
gacttcgtgtcccggttctactcgatccacatcctgctgctgccgggcatcatgctcgggctgctggtgggccac  
 
ctgatcctggtcttctaccacaagcacacgcagttcgcgggtcccggcaagaccaacaagaacgtcgtcggcatg  
 
ccgctgctgccggtgtacacggcgaaggccggaggcttcttcttcctggtcttcggtgtgatctccgtcgtgtcg  
 
gccatcgccacgatcaacccgatctgggccatcgggccctaccggcccgaccaggtctccaccggcgcccagccg  
 
gactggtacatgggcttctccgagggcctgatccgggtgatgcccggctgggagatcaacgcctggggtcacaca  
 
ctcgtcctgggcgtgttcgtcccgctgctgatcttcccgctggtcctggcggcgatcgcggtctacccgttcatc  
 
gagtcctgggtcaccggcgacaagcgcgagcaccacatcctggaccgcccgcgcaacgccccgacccgtacCgcc  
 
ttcggtgtcgcctggctgaccgtctacttcgtgctgctgatcggtggcggcaacgacctgtgggccacccacttc  
 
cacctgtcgatcaacgcgatcacctggttcgtccgcatcgcgttcttcgtcggTccggtcgtcgccttcatcgcc 3750 
 
accaagcggatctgcctcggcctccagcgccgggacaaggacaaggtgctgcacggacgcgagtccggcatcatc  
 
aagcgcctgccgcacggtgagttcatcgaggtgcacgagccgctcagccaggagcagctgcacacgctcacggcg  
 
cacgagcagtaccagccggcggagatcggcccgacggtcgacgagaacggcgtcgagcgcaaggtgagcggcacg  
 
cagaagctccgtgccaagctcagcgagtcgtactacggcgaggagtcgcagattccgaagccgaccgtcgaggag  
 
                    NcoI                                             EcoRI 
tacaaggagatcacgagcggccaTggccaccacggccaccaccaccaccaccaccaccaccaccactgagaattc  
 
    XbaI  NcoI            EcoRI     XbaI SacI   
cccttctagaccaTggccaccactgagaattccccttctagagctc 4171 
 
 

Figure S1. Sequence of the original synthetic construct encoding qcrCAB. Restriction enyzme 

sequences are in underline with the name of the restriction enzyme given above. Start codons for each 



gene are capitalized and shown in bold underline, stop codons are given in bold lower case. Deca-

histidine coding sequences are shown in italic underline. Silent mutations in the sequence to remove or 

add restriction sites are capitalized plain font. The hrdB promoter region covers nucleotides 12 –  443, 

the qcrChis10 coding sequence covers nucleotides 444 – 1286, the qcrAhis10 coding sequence covers 

nucleotides 1319 – 2416 and the qcrBhis10 coding sequence covers nucleotides 2449 – 4119. 



  
QcrA 
 
1   mssqdipeen lpaeqdrphg aaarpadetn pfadpglpph eprvqdvder aakrsertva 
 
61  llftlsmlat iafiaafvai dvdksvyifp lghisalnfa lgmtlgvalf aigagavhwa 
 
121 rtlmsdeeva derhpieasp evrakvhadf kqgakesvig rrklirntml galtlvplsg 
 
181 vvllrdlgpl pgtklrhtlw skgkllvnmn tneplrpsdv avgsltfamp egleehdedf 
 
241 qneiakaalm iirlepdsik dkrelewshe givayskict hvgcpislye qqthhalcpc 
 
301 hqstfdladg arvifgpagh alpqlrigvn degylealgd feepvgpayw erg 
 
 
QcrBHis10 
 
1   mstaanepsr srgkapager vadwadgrlg iyslakanmr kifpdhwsfm lgevclysfi 
 
61  iiiltgvylt lffhpsmaev eyhgsyvplq gqmmseayas tldisfdvrg gllirqihhw 
 
121 aaliflagmf vhmmrvfftg afrkprevnw lfgflllvlg mftgftgysl pddllsgtgi 
 
181 rfmegailsv pivgtyisff lfggefpghd fvsrfysihi lllpgimlgl lvghlilvfy 
 
241 hkhtqfagpg ktnknvvgmp llpvytakag gffflvfgvi svvsaiatin piwaigpyrp 
 
301 dqvstgaqpd wymgfsegli rvmpgweina wghtlvlgvf vpllifplvl aaiavypfie 
 
361 swvtgdkreh hildrprnap trtafgvawl tvyfvlligg gndlwathfh lsinaitwfv 
 
421 riaffvgpvv afiatkricl glqrrdkdkv lhgresgiik rlphgefiev heplsqeqlh 
 
481 tltaheqyqp aeigptvden gverkvsgtq klraklsesy ygeesqipkp tveeykeits 
 
541 ghghhghhhh hhhhhh 
  
 
QcrC 
        
1   mkklsarrrh plaalvvlll alactgglya afapaskaqa desaqslaid egkklyavgc 
 
61  aschgtggqg tsdgpslvgv gaaavdfqvg tgrmpaqqpg aqvpkkkviy sqaeidqlaa 
 
121 yiaslgagpa ipseekygpe gadiakggel frtncaqchn ftgkggalth gkyapslegv 
 
181 dpkhiyeamq tgpqnmpsfp dttlseqnkk diiayldavn gddtespggl slgglgpvse 
 
241 glfawvfglg aliavavwva artakakks 
 
 



Figure S2. Identification of purified cytochrome bc1 complex components by tryptic peptide mass 

fingerprinting. Recovered peptides are given in red, while predicted transmembrane helices are 

underlined. The coverage QcrA, for His-tagged QcrB, the Rieske protein and QcrC are 36%, 67% and 

9%, respectively.  

 


