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Fig. 1 Members of E. coli (strain K12) oxyR regulon. A: Genes involved in anti-oxidant defense; B: Genes involved in iron metabo-
lism; C: Genes involved in phase variation and some unknown function, arrows represent the transcription direction of genes above it.
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Table 1  oxyR regulon reported and related physiological function
Species reported Physiological function* Reference
Acinetobacter sp. A Geissdorfer et al, 1999
Agrobacterium tumefaciens A [21]
Bacteroides fragilis A [22]
Brucella abortus A [23]
Burkholderia pseudomallei A; B [24]
D. radiodurans Al [17]
E.coli AP S,V [1, 8]et al
Enterococcus faecalis A Ross et al, 1997
Erwinia carotovora A Calcutt et al, 1998
Haemophilus influenzae A Maciver et al, 1996
Nontypeable H. influenzae A [25]
M. bovis N Sreevatsan et al, 1996
M. marinum A Pagan-Ramos et al, 1998
M. tuberculosis SI 9]
Neisseria gonorrhoeae A;B [1]
Porphyromonas gingivalis [26]
Pseudomonas aeruginosa AV [6~7]
P. putida A [27]
Rhizobium etli A [28]
Rhodobacter capsulatus A [29]
R. sphaeroides A [29]
S. typhimurium A [4]
Serratia marcescens A; B; SA [24]
Sinorhizobium meliloti A [16]
Streptomyces coelicolor A [30]
S. viridosporus A; 0 [31]
Xanthomonas campestris pv. phaseoli A [32]

*A: antioxidant defense; B: biofilm formation; I: iron metabolism; N: not clear; O: oxidative lignin biodegradation; P: phase variation; S:
spontaneous mutagenesis; SA: surface attachment; SI: susceptibility to isoniazid; V: virulence; A is highlighted in boldface.
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Fig. 2 Tow models for the molecular mechanism of transcrip-
tion regulation by E.coli OxyR. A: intramolecular disulfide-bond

model; B: chemical modification model.
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Progress in oxyR regulon- the bacterial antioxidant
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Abstract: The bacterial antioxidant defense system, including 0xyR; SOXRS; perR and ohrR, is employed to cope with

oxidative stress induced by respiration or environmental assaults. 0XyR, encompasses the gene encoding OxyR and some

other genes and operons regulated by it, has captured the highest attention among these regulons. To date, members of

0xyR regulon have been confirmed to participate in many physiological processes including antioxidant defense, repres-

sion of spontaneous mutagenesis, virulence, iron metabolism and out membrane protein phase-variation. Though contro-

versy still exists among researchers, molecular mechanism of transcription regulation by OxyR has been intensively in-

vestigated in Escherichia coli. The diverse physiological processes participated by 0xyR regulon have facilitated its ap-

plied research, such as screening for mutagens and dealing with antimicrobial resistance problems frequently occurring in

industrial plants. This paper reviewed the recent progress of 0XyR regulon, focusing on members regulated; physiological

processes participated; mechanics and factors affected its transcription regulation activity, in order to bring some insights

to further investigation of antimicrobial resistance and mutagens screening.
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