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Progress in microbial oxidation of As(III) and Sb(III)
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Abstract: Arsenic (As) and antimony (Sb) belong to the same group in the Periodic Table of the
Elements and show similar chemical behaviors. Both elements occur widely in the environment and
are generally recognized as toxic metalloids. With the development of economy, the pollution of As
and Sb becomes a serious environmental issue worldwide and threatens the health of human beings.
Microorganisms are well known to play important roles in the transformation and geological cycles
of arsenic as well as antimony in nature, especially microbiological oxidation that converts toxic
As(III) or Sb(II) to less toxic As(V) or Sb(V). Thus microbial mediated oxidization of As(IlI) and Sb(III)
can be a potential bioremediation for metalloid contamination. This review focuses on the advances of
microbial diversity, regulatory mechanism of microbial oxidation of As and Sb and application of arsenite
oxidizers and antimonite oxidizers. We try to provide insights into microbial mediated biogeochemical
cycles of arsenic and antimony and the development of bioremediation strategies.
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*1 TRMERSBEIHHELE
Table 1 Arsenite oxidizers isolated from different environments
AoxB/ArxA
Names of arsenite oxidizers Ag{?ﬁﬁiﬁ;{?iﬁgﬁ?ﬁ)ﬁgg;S Environments isolated Nutt;lgiec;nal References
Alkalilimnicola ehrlichii MLHE-1 ABI57766° [36]
Acinetobacter sp. WA19 ABD72614 ND [37]
Thiomonas arsenitoxydans 3As ACA28599 [38]
Micromonospora sp. X14 CCD32987 [39]
Sinorhizobium sp. M14 ADO95186 [40]
Polaromonas sp. GM1 ABWS84260 [41]
Ectothiorhodospira sp. PHS-1 EHQ52454" [42]
Thermus sp. str. HR13 ABB17184 [43]
Azoarcus sp. DAO1 ND [44]
Achromobacter arsenitoxydans SY 8 AGUF01000052 [45]
Ochrobactrum tritici strain SCII24 ACK38267 [46]
Methylocystis sp. SC2 CCJ06851 [47]
Thermus scotoductus SA-01 ADW22085 3.2km [48]
Bosea sp. WAO ABJ55855 [49]
Variovorax sp. RM1 ABD35886 ND [37]
Roseovarius sp. 217 EAQ26064 [50]
Marinobacter santoriniensis NKSG1 ACF09051 [51]
Aeropyrum camini SY 1 BAN91066 [52]
Roseobacter litoralis Och149 WP _013962104 [53]
Sulfurospirillum barnesii WP 014770544 [54]
Herminiimonas arsenicoxydans AANO05581 [55]
Alcaligenes faecalis NCIB8687 AY297781 [56]
Mesorhizobium sp. DM1 ABD35887 ND [37]

* ArxA

ND

Note: *: GenBank accession number of ArxA-like arsenite oxidase; ND: The content is unidentified.
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Figure 1 Maximum-likelihood phylogenetic tree of 16S rRNA gene of arsenite and antimonite oxidizers
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AoxB (1F/1R aoxB
2F/2R) aoxB 16S rRNA

[57]
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B7 2015 Zhang
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Table 2 Antimonite oxidizers isolated from different environments

Names of antimonite oxidizers With arseinite oxidation EnYironments Nutritional References
ability or not isolated types
Stibiobacter senarmontii ND ND [65]
Thiobacillus ferrooxidans ND [66]
Sinorhizobium sp. IK-A2 [67]
Comamonas sp. S44 [33]
Pseudomonas sp. DF3 ND [68]
Sphingopyxis sp. DS8 = ND [68]
Agrobacterium tumefaciens SA [69]
Rhizobium sp. NT-26 [69]
Hydrogenophaga sp. IDSBO-1 [70]
Variovorax sp. IDSBO-4 [70]

ND .
Note: ND: The content is unidentified or not found.
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Figure 2 Maximum-likelihood phylogenetic tree of AoxB and organizations of the aox locus identified in arsenite oxidizers®®"!
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