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Cytochrome aa; (cytochrome-c oxidase, EC 1.9.3.1) catalyzes
the reduction of molecular oxygen to water as the final step in
the ATP-generating electron transport pathway. Many, but not
all aerobic bacteria have cytochrome aa; as a terminal oxidase.
Cytochrome aa; is one of two terminal oxidases expressed by
the nitrogen fixing bacterium Bradyrhizobium japonicum in the

both spectrally and functionally (1, 2). The coxA gene is
contained within a 2 kb Xhol fragment, subcloned from pCAl,
encoding an open reading frame of 541 amino acids with a
molecular weight of 59,265 daltons. The predicted polypeptide
exhibits 72% and 77% homology, respectively, to Paracoccus
denitrificans and bovine subunit I of cytochrome aa;.

free-living aerobic state but is repressed under symbiotic

(microaerobic) conditions. Here we report the nucleotide REFERENCES
sequence of subunit I of the B. japonicum cytochrome aa;. 1. O’Brian,M.R. and Maier,R.J. (1987) Proc. Natl. Acad. Sci. USA 84,
The B. japonicum gene, called coxA, was previously cloned (pC- 3219-3223.

Al) and shown to complement a cytochrome aa; mutant strain 2. O'Brian,M.R. et al. (1987) J. Bacteriol. 169, 1089—1094.

1 GAATTCGCCTCCTGGGTCGAAACGGCGAAGAAGAAGTTTGCGAGCGGTGGCCACCGGCACCTACGCCTTCCGCGGCCGGCGACGCAGT
89 AGGCGTCGGGTAAAGGCTCGAGGGGACTGAAAGCGACATAAAGGGCGGGACCTCCAAAGGTCCGATTGGGACGCAAGGCAGGATTTGAAA
179 ATGGCAACCAGCGCAGCGGCACACGGCGATCACGCGCAAGACCACGGACATGACGAGCACGCCCATCCGACCGGATGGCGACGCTACGTC
1 M A T S A A A HGDHA AOQDHGMHUDEUHA AMHUPTGWRIR Y V

269 TATTCGACCAACCACAAGGACATCGGCACGATGTACCTGATCTTCGCGGTCATCGCCGGCGTCATCGGTGCCGCGATGTCGATCGCGATC
31 Y S T NH KD I G TM YL IV F AUV IAGUVIGA AAMSTINA ATI

359 CGTGCCGAGCTGATGTATCCGGGCGTGCAGATCTTCCACGAGACGCACACCTACAACGTCTTCGTGACCTCCCACGGCCTGATCATGATC
61 R A E L MY P GV QI FHETHTYNUVTF FUVTSHSGTU LTIMI

449 TTCTTCATGGTCATGCCGGCGATGATCGGCGGCTTCGGCAACTGGTTCGTGCCGCTGATGATCGGCGCGCCCGACATGGCGTTCCCGCGC
91 F F M VM P A MIGGV FGNWVFVPILMTIGA AUZPUDMATFUPR

539 ATGAACAACATCTCGTTCTGGCTGCTGCCGGCCTCCTTCGGGCTGCTGCTGATGTCGACCTTCGTCGAGGGCGAGCCGGGCGCCAACGGC
121 M N NI S FWILULUPASUV FSGILTZLTILMSTT FVEGTEUPGANG

629 GTCGGCGCCGGCTGGACCATGTACGTGCCGCTGTCGAGCTCCGGCCATCCCGGCCCGGCAGTCGACTTCGCGATCCTGTCGCTGCATCTG
151 V GA GWTMYV PL S S S GHUPGUPA AV DV F A IULSTILUHUL

719 GCGGGTGCCTCGTCGATCCTCGGCGCCATCAACTTCATCACCACGATCTTCAACATGCGCGCGCCGGGCATGACCCTGCACAAGATGCCG
181 A G A S 5 I L GAINU FTITTTIU FNMMRBRAPGMTTULUHIKMT®P

809 CTGTTCGTGTGGTCGATCCTGGTGACCGTGTTCCTGCTGCTGTTGTCGCTGCCGGTGCTCGCCGGTGCGATCACCATGCTGCTCACCGAC
211 L F VWS IULVTVVFULULILIULSULUPVLAGATITMMTLULTTD

899 CGCAATTTCGGCACGACCTTCTTCGCGCCCGACGGCGGCGGCGACCCCGTGCTGTTCCAGCACCTGTTCTGGTTCTTCGGCCATCCCGAG
241 R NF GT TV FVFAUPUDGSGGDU?P VLV F QHU LV FWUFVF G H P E

989 GTGTACATCCTGATCCTGCCCGGCTTCGGCATGATCAGCCAGATCGTCTCCACCTTCTCGCGCAAGCCCGTGTTCGGCTATCTCGGCATG
271 VY I L IL PGP FGMTISOQTIV STV FSRIKUPV F G YL GM

1079 GCCTACGCCATGGTCGCGATCGGCGGCATCGGCTTCGTGGTGTGGGCGCACCACATGTACACGGTCGGCATGTCGTCGGCGACGCAGGCC
301 A Y A MV A I G GTI GV F V V WAHUHBMYTV G M S S A T Q A

1169 TATTTCGTCGCGGCGACGATGGTGATCGCGGTTCCGACCGGCGTGAAGATCTTCTCGTGGATCGCCACGATGTGGGGCGGCTCGATCGAA
331 Y F V A A TMVIAV PTGV KTIV FSWIATMWGG S5 I E

1259 TTCCGCGCGCCGATGATCTGGGCCGTGGGCTTCATCTTCCTGTTCACGGTCGGTGGCGTCACCGGCGTCGTGCTGGCGAACGCCGGCGTC
361 F R A P M I WAV GF I FLFTV GGV TGV VL AN A AGV

1349 GACCGCGTGCTCCAGGAGACCTACTACGTCGTCGCGCACTTCCACTACGTGCTGTCGCTCGGTGCAGTGTTCGCGATCTTCGCCGGCTGG
391 DRV LQ ETTYYVVAHV FHY VL SLGA AV FATITFA AGW

1439 TACTACTGGTTCCCGAAGATGACGGGCTACATGTACAACGAGACGCTGGCGAAGGCGCACTTCTGGGTCACCTTCATCGGCGTGAACCTG
421 Y Y W F P KM TG Y M Y NETTU LA AI KA AMHT FW VTV FIGVNIL

1529 GTGTTCTTCCCGCAGCACTTCCTCGGCCTGTCGGGCATGCCGCGCCGCTACGTCGACTATCCCGACGCGTTCGCCGGCTGGAACCTGGTC
451 V F F P Q HV F L GL S GMUP R RY VDY PDATFAGUWNTLWV

1619 TCGTCGGTCGGCTCCTACATTTCCGGCTTCGGCGTCCTGATCTTCCTCTATTGCGTGATCGATGCCTTTGCGAAAAAGGTGCCGGCTGGC
481 S S VvV 6 $ ¥ 1 s 6 F GV L I FL Y CUVIDA ATFAIKI KUV P AG

1709 GACAATCCGTGGGGTGCCGGCGCGACCACGCTGGAGTGGACGCTGCCCTCGCCGCCGCCCTTCCATCAGTTCGAAGTGCTGCCCCGCGTG
511 D NP W GAGA ATTULTEWTULUPSPPZPVFHQFE VL P RV

1799 CAGTGAGCGATCACCCGCGGCGCCATGACGGGC

541 Q -
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