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Fig. 1. The global carbon monoxide cycle
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Fig. 3. Organization of the coo region. The figure
presents the 3.7 kb cloned and sequenced re-
gion, indicating the Hindlll and Clal restric-
tion sites. It also shows the locations of the
cassette insertions and designate the putative
transcripts.
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3 FA1ell HAbEls 4HA ORP7} gl
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Holm dA &= 7h2te] AA Arbdsle & 57}
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nase 3 Fe/S Hzpddd ele] of 7)4)od vlw & E3)
AR =g A(Homology) & #lsksi=d (G+
O a2 63-64%) %At 218! 3ol 9} 712 cassette
insertion mutagenesis %2] ol & coS -

reamel| °|E

Ao

Sequence Position
« . oa xy
Group 1 Ec FdnH 35 DVSTCIGCKACQVALSEWN
£c Orf2 8 EPLWCTGCNTCLAACSOVH
Ec HycB 8 DSTLCIGCHTCEAACSETH
Rr CooF 13 NPDHCLSCHSCELACAVAH
Ec NarY 12 NLDKCIGCHTCSYTCKNVW
Fe NarB 12 NLDKC IGCHRTCSVTCKNVW
Ec DmsB 9 OSSRCTGCKTCELACKDYK
Ws FdhB 12 DEARCIDCHGCDYACKEAH
Consensus =w=-CigCh-C--aC----
. oy
group 2 Ec FdnH 96 RKDGC IOCEDPGCLKACPSAG
Ec Orf2 47 APYYCHHCEEAPCLQVCPY A
Ec HycB 47 APQLCHHCEDAPCAVVCPYNA
Rr Coof 61 MPMQCRQCEDAPCTFACPTGA
Ec NarY 179 LPRLCEHCLNPSCYATCPSGA
£c NarH 180 LPRLCEHCLNPACYATCPSGA
Ec DmsB 62 LSISCNHCEDPACTKYCPSGA
Ns FdhB 55 LSTACMHCSDAPCAQYCPYDL
Consensus -p--C-hCed--C---CP--a
e a wy
Group 3 Ec FdnH 129 QSENCIGCGYCIAGCPFNT
Ec orf2 78 NESLCIGCKLCAVVCPFGA
Ec HycB 78 NESLCVSCKLCGIACPEGA
Ar Coof 92 YEQRCIGCKLCYMVCPFGA
Ec NarY 212 DQDKCRGWRLCISGCPYXX
Ec HarH 213 DQDKCRGWRMCITGLPYKK
fc DmsB 94 DEDVCIGCRYCHMACPYGA
Ns FdhB 87 OKEKCIGCGYCLYACPFGA
Consensus -e--Cige--C---CPfga
S P
Group 4 £c FdnH 156 RYYKCTLCYD- 7 PACVKTCPTGA
£c Orf2 142 YAYKCDUCDF - -5-PACVRACPNQA
£c HyeB 139 TAVKCDLCSF - -5-PACARMCPTKA
Rr Coof 129 VAKKCDLCYD--9-PACVEACPTKA
fc NarY 239 KSEKCIFCYP--7-TVCSETCVGRI
Ec NarH 240 KSEKCIFCYP--7-TYCSETCVGRI
£c msB 121 HMTKCOGLYD--6-PICYESCPLRA
Ks idhB 119 PMOKCTFCAG-24- PYCAAMCSTKA
Consensus ---KC--CrvsveepeCen-Cp--a

Fig. 4. Comparison of the cysteine clusters of cooF
with those of other Fe/S proteins. The seque-
nces of E. coli nitrate inducible formate dehy-
drogenase subunit (Ec FdnH), E. coli bacte-
rioferritin-associated protein (Ec Orf2), E. coli
hydrogenase subunit (Ec HycB), R rubrum
Fe/S protein (Rr CooF)., E. coli second nitrate
reductase subunit (Ec NarY), E coli nitrate
reductase subunit (Ec NarH), E. coli dimethy]
sulfixide reductase subunit (Ec DmsB), and
Wolinella succinogenes formate dehydrogenase
subunit (Ws FdhB) are shown. Asterisks indi-
cate cysteins (except for tryptophan in the
third cluster of the nar gene products), and
nominal proline positions are designated by
an arrow. Consensus amino acids are capiata-
lized if present in at least five sequence. The
position in the protein of the first indicated
residue is give.
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Table 1. Bacteria which oxidize CO to CO..

Properties Genera
Aerobes CO-induced Arthrobacter, Azomonas, Azotobacter, Bacillus
CO oxidation Bradyrhizobium, Methylomonas, Mycobacteria, Nocardia, Pseudomonas,
Streptomyces
Constitutive Acetobacterium, Acetogenium, Clostridium
Cy=Acetate Eubacterium, Peptostreptococcus, Sporomusan,
interconversion | Archaeoglobus, Desulfobacterium, Desulfococcus, Desulfomaculum,
Desulfosarcina, Desulfovibrio, Methanobacterium, Methanosarcina,
Methanothrix
Anaerobes - — —
CO-induced Rhodospirillum, Rubrivivax
CO oxidation
(photosynthetid) ‘

Hy7} %3] whsbz} ¢ofi= 7o g Mol hydroge-
nased FY3vly FAE 4 glcy 3] cooH
%1 2}= NADH-ubiquinone oxidoreductase(64)2} A+
(=S A& ‘1‘{]1‘/}.
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(71§ 3)& 4Fe-4S0] 1(65), t}&
@2l R orubrume] cooFsh e
plgte]l d714eo]ch. CODHEH-E COol 2 &%
=)= hydrogenase22] H=}Hthol| glol 2] cooF %t
Wae] oighe. HAxl CODH. cooF &3} hyd-
o] -8-gk A3

cysteine-rich oxidoreductase

ferredosin& ¥+
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rogenase”} §-F-5 M|ERRS A EuRS
ol s ddeka glo] 5+ = 2l oh54).

R. rubrum CODHS 2] q) 43Fe acetyl-CoA
synthase<} t}2 20t cooS s A, C. thermoaceti-
cum®] B-subunit 12| M. soehngenii2] a-subu-
nit5~> Al A driMgd Aol A et
TS Zherh & R orubrum cooSq2) 9 7)4d-e
C. thermoaceticum B-subunits} 67%2] AL
H313(35) M. sochngenii2] a-subunit®}= 47%2)
A S HArh34). 33 cooSE Nig &3l
hydrogenase(66,67)2} urease(68)el] 4] ¥H.o])= histi-
dine motife} fAFgHS ¥o]1 Fe hydrogenase 2=
o0& EAS E°]D}(69) 8 ol EE Ni &ahe
T f’."d 542 ohyr}

Z

= R rubrum cooHFS ¥$1+= E. coli®)
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