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In this tenth Thematic Series in Metals in Biology, six Mini-
reviews deal with aspects of iron metabolism. A number of
important proteins control iron homeostasis, including hepci-
din and ferroportin, in various cells. Other aspects of iron dealt
with here include biogenesis of iron–sulfur proteins and chap-
erones that deliver iron cofactors in cells. Additionally, an iron-
regulated metastasis suppressor interacts with the epidermal
growth factor receptor and mediates its downstream signaling
activity.

Our tenth Thematic Series in Metals in Biology (1–9) deals
with a popular metal, iron, which has myriad functions in bio-
logical systems. This transition metal has properties that allow
for useful coordination, for use as a Lewis acid, and for redox
capacity. However, it also has detrimental roles in oxygen tox-
icity, and its free cellular concentrations are tightly regulated.
Disease states are known with both iron deficiency and iron
overload (10).

The first Minireview, by Coffey and Ganz (11), deals with
hepcidin, the master regulator of iron homeostasis in mam-
mals. Uptake of iron involves divalent metal ion transporter 1
(DMT1), ZRT/IRT-like protein 8 (ZIP8), and ZIP14. The lone
mammalian cellular exporter of iron is ferroportin. Heme
transport involves other systems. Other elements are involved
in cellular and systemic iron regulation, and iron homeostasis is
a complex endocrine and paracrine system.

The second Minireview, by Knutson (12), also deals with the
transport of iron in mammalian systems. Differences among
cells are emphasized, including duodenal enterocytes, erythro-
cyte precursors, macrophages, and hepatocytes. The Minire-
view expands on DMT1, ferroportin, and other proteins, e.g.
transferrin and ZIP14.

Our third and fourth Minireviews (by Rouault and Maio (13)
and by Braymer and Lill (14)) deal with another topic, the bio-
genesis and roles of mammalian iron–sulfur proteins that are
involved in iron homeostasis. A focus of the Minireview of
Rouault and Maio (13) is on mammalian cytosolic aconitase,
also known as iron regulatory protein 1 (IRP1), and its homo-
logue, iron regulatory protein 2 (IRP2). IRP1, which is related to

the well-known mitochondrial aconitase involved in the tricar-
boxylic acid cycle, uses its Fe–S cluster in sensing and regulat-
ing cellular iron homeostasis. Iron-responsive elements (IREs)
are involved in the action of the IRPs. The synthesis and deliv-
ery of the Fe–S clusters is discussed. The Minireview by
Braymer and Lill (14) is focused on the biosynthesis of Fe–S
clusters per se in mammalian systems, with a focus on assembly
in mitochondria. Featured here are the scaffold Isu1 and the
trafficking protein Grx5. Other important players are the cys-
teine desulfurase Nfs1, the allosteric regulatory protein Yfh1
(frataxin), the ferredoxins (yeast) Yah1 and (human) FDX2, and
the Hsp70 chaperone Ssq1 and co-chaperone Jac1 (14).

The delivery of iron cofactors is further elaborated in our
fifth Minireview, written by Philpott et al. (15). Cytosolic iron
chaperones include poly(r(C))-binding proteins (PCBPs),
which facilitate the metalation of ferritin and some non-heme
iron enzymes. Nuclear co-activator 4 (NCOA4) reverses this
process by directing ferritin to autophagosomes for degrada-
tion and iron release. Glutaredoxin–BolA complexes serve as
chaperones for iron–sulfur cluster trafficking in the cytosol.

The remaining Minireview in this series is by Menezes et al.
(16). This Minireview focuses on iron-regulated metastasis
suppressor, N-Myc downstream-regulated gene 1 (NDRG1),
which inhibits the expression of the epidermal growth factor
receptor (EGFR). NDRG1 inhibits pro-oncogenic EGFR and is
of clear relevance in tumor biology. NDRG1 acts as a metastasis
suppressor in a variety of tumors and is regulated via hypoxia-
inducible factor-1� (HIF1�)-dependent and -independent
mechanisms.

Thus, we see that the regulation of the homeostasis of iron is
a complex matter in mammalian cells. As pointed out in one of
the Minireviews, the transport and metabolism of heme-bound
iron are even more complex (15). The significance of the metal
iron in biology is underscored by the plethora of systems to
control it. It is humbling to note that iron is only one of the
metals essential to life and that similarly complex systems are
also in place for copper, zinc, and other important metals.

I hope that you will enjoy reading these Minireviews. The
next Thematic Series on Metals in Biology will deal with aspects
of copper and is scheduled to be published in early 2018.
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