TRAE SRR Aug. 20, 2018, 45(8): 1794-1803

Microbiology China http://journal s.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china. 170447

FitSLRid

WS RIS AR
REF REE NEE KPE BT BT

( 410083)

B OE: A MA A% a (Metal responsive proteins) £ — % LA 4 B 45 B 49 DNA % 338
FEF. BET, SHRGIZAT BT RER 7A(Ars R-Smt B ), HARE R A Rk RRA
EART VAR T RE A B3 S by 5 B AGK, S ARGAT A Y mien 54 8 R84 448
R R EAGA, AR ARV, Y AT A B 43 AR 0 2 B0 E R, B R, 2R EEEG
R R — R, B4 B0 L 45 AL B 0 BIRBR SR BR T ALR AR A 2. RGERE ST
RE & Brh L& 8 Rk 2 BFETRT AT, NBT X T4 EAT AR R EAH 69 IA ARt
B, FFvA ArsR-Smt B Kicde Fur Rk A 0], 1EMNB T 4B R 5 4k o4 B 0 L M4 IE 5 AR £ &
KR BRI, BT KB R AL G 4 R A e e e B KT AR R d e AT, AR
TEA M a5 Bk IR 4 B2 o @ 64 L R TR

KA 2BANEE, HFORATET, NiatEE

Advances in microbial metal response proteins
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Abstract: Microbial metal responsive proteins are a class of DNA transcriptional regulators with
metal sensing effect. There are seven families of regulators now been characterized (Ars R-Smt B
etc.). Different representatives of each sensor families can regulate gene expression in response to
different metals, they not only modulate the expression of genes directly associated with metal
homeostasis of microbial cells, but can also alter metabolism to reduce the cellular demand for
metals in short supply. At present, the metal response protein research has been some success, and the
residues that form the sensory metal-binding sites have been defined in a number of these proteins.
This review summarized the different families of bacterial metal-sensing transcriptional regulators
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and discussed current knowledge regarding the mechanisms of metal-regulated gene expression.
Details of the structural features of sensory metal-binding sites focusing on the Ars R-Smt B family
and the mechanisms of Fur gene expression. In addition, recent progress in understanding the
coordination of the different sensors to control microbial cellular metal levels was discussed, as well
asin the application of bio-metallurgy and environmental management prospects.

Keywords: Metal responsive proteins, Transcriptional regulator, Metabolic regulation
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Tablel Theseven main structural families of soluble metal-sensing proteins
Type Metal responsive proteins families Metal availability Family other representatives
Co-repression Fur Fe, Zn, Mn, Ni Zur, Mur, Nur
Dtx R Fe, Mn, Cd, Zn ldeR, Mnt R, ScaR, Sir R, TroR
Nik R Ni None
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De-repression ArsR-Smt B As, Sb, Bi, Zn, Cd, Pb, Co, CadC, AztR, ZiaR, Cmt R, Czr A, Nmt R,
Ni, Cu, Ag Kmt R, BxmR
CsoR-RenR Cu, Ni, Co None
CopY Cu None
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Metal availability Inhibitory factor Resistant protein Resistant protein regulating mode

Zn?, Co®, Cd?* Smt B Smt A Metallothionein

As™, sp* ArsR (ArsD) (ArsA) ArsB, ArsC Atpase exporter
Diffusion transporter
Arsenate reductase

zn* ZiaR ZiaR Atpase exporter

cd*, Po*, Bi*, zn** CadC Cad A Atpase exporter

Zn®*, Co* CzrA Czr B Diffusion transporter

Ni?*, Co*" Nmt R Nmt A Atpase exporter
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Note: A: Iron metabolism; B: DNA synthesis; C: Redirection of metabolism towards fermentative pathways; D: Biofilm formation. These
networks are linked through the coordination role that Fur plays.
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