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We have been using copper for almost 10,000 years. And it proved to be such a useful metal that an historical era 
was named after it—The Bronze Age (bronze is an alloy consisting mainly of copper) (1).

The properties of copper mean that it is still in demand today—it is an excellent conductor of heat and 
electricity, and is relatively resistant to corrosion. Thus, the uses of copper range from cooking (pots and pans), 
electronics and appliances (wiring and circuit boards), to one of the most famous statues in the world, the Statue 
of Liberty (2). Copper is frequently combined with other metals, such as zinc, tin, and nickel, to form alloys. The 
US 5 cent coin may be called a nickel, but it is only 25% nickel, the rest of the metal is copper (3).

But copper isn’t just useful; it is an essential trace mineral for most life forms. Copper is incorporated into many 
enzymes, such as plastocyanin, which is needed for photosynthesis in plants, algae, and cyanobacteria; and 
hemocyanin, which transports oxygen in species such as horse-shoed crabs and emperor scorpions, and gives 
them their characteristic blue-colored blood (4, 5) (Figure 1).

In humans, copper is vital for the normal development and functioning of connective tissue, the nervous system, 
the immune system, and metabolism. For example, copper is part of cytochrome c oxidase, the last protein in the 
electron transport chain that is responsible for generating energy in the form of ATP (4).

Because copper is only needed in trace amounts, most people get enough copper from their diet. But rarely, 
inherited conditions can lead to extremely low (Menkes disease) or high (Wilson disease) levels of copper.

The importance of copper in the body means that its levels must be carefully regulated. Copper homeostasis is 
tightly linked to other metabolic processes. In serum, 70%-90% of copper is bound to ceruloplasmin, an enzyme 
that plays an important role in iron homeostasis and inflammatory response (6). Ceruloplasmin is also present 
in the brain, where the loss of ceruloplasmin is associated with iron accumulation and neuronal degeneration (7, 
8)

To find out more about ceruloplasmin and the CP gene that encodes it, take a look at the series of “Carrying 
Copper” tutorials below, which explain the Entrez Gene record for CP.

Tutorial 1: Table of contents, Summary, Genomic context
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Tutorial 2: Genomic regions, transcripts and products (Part I)

Tutorial 3: Genomic regions, transcripts and products (Part II)

Tutorial 4: Bibliography and Phenotypes

Tutorial 5: Variation, Pathways from biosystems, and Interactions

Tutorial 6: General gene and protein information, NCBI Reference Sequences (RefSeq), Related sequences 
and Additional links 
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Figure 1: Horseshoe crabs. Top: The horseshoe crab is an ancient species that predate dinosaurs. It has a large carapace (shell) that 
protects its internal organs, and has ten eyes and can see UV light.
Bottom: The horseshoe’s crab unique blue blood protects them, and humans, again infection. It is highly valued by the pharmaceutical 
industry.
Image credit: © 2011 Council of Agriculture, Executive Yuan, Republic of China
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