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1. AEESFHETMREERY™
Figure 1. Zinc transportation and regulation system in bacteria™ *'. Under zinc replete conditions (left), the metal is
imported through low affinity import systems, such as ZupT, and Zur inhibits the expression of the importer ZnuABC.
Under conditions of zinc shortage (right), Zur is unable to bind DNA and the high affinity zinc importer ZnuABC is

expressed. Neisseria meningitidis expresses a TonB-dependent outer membrane protein, ZnuD, involved in zinc

uptake.
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®1. WERHBETERETIHT

Table 1. Comparison of bacteria zinc transporters

Characteristics ZIP family

ABC family

Gene zupT

Structure ) oonent: el I
There is a histidine-rich region between
transmembrane domains 3 and 4.

Broad metal specificity, including Zn™', Fe”,
Mn™, Cd™, but it 2(1isplays a significant
preference for Zn

A low affinity Zn®" transporter, works

in metal replete conditions

Specificity

Function

Energy Proton motive force

Single component: eight transmembrane domains.

znuABC

Three components: periplasmic protein, ATPase, permease.
ZnuA contains three conserved histidine residues and a loop,
rich in histidines and acidic residues.

Zn™" specificity

A high affinity zinc importer, activated
in metal deplete conditions
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Figure 2. Zinc regulation in macrophages". MA dual stimulus involving GM-CSF and bacteria infection potently
induces zinc influx by ZIP2. @GM-CSF binds to the GM-CSF receptor on macrophages, activates STAT3 and
STATS signaling, and triggers the production of MTs that constrict the labile zinc by binding the metal. @Zinc is

mobilized into the Golgi apparatus, associated with increased expression of Golgi membrane transporters ZNT4 and
ZNT7.@Speculated zinc deprivation by influx into the cytosol by a potential ZIP. ®The zinc-deprived environment
activating NADPH oxidase (Nox) and generating large amounts of ROS which effectively eliminated pathogen.
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Zinc regulation system in bacteria and its relationship with
infection-A review
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Bo Li, Jing Li, Lixin Shen
Key Laboratory of Resources Biology and Biotechnology in Western China, Ministry of Education, Faculty of Life Sciences,
Northwest University, Xi’an 710069, Shaanxi Province, China

Abstract: Zinc is an indispensable trace element and important for both bacteria and eukaryotes. Zn homeostasis is
established by Zn”" transport and regulation system. Hosts have developed mechanisms for Zn restricting or toxicosis
in response to infections. In order to grow and multiply in the infected host, bacteria have progressed strict zinc
transportation and regulation system, such as ZnuABC. Zinc is critically involved in a plethora of metabolic and
virulence pathways and is paramount important in infection. Therefore, there could be possibilities to use zinc

transporters as a very promising target for the development of novel antimicrobial strategies.
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