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Baleen whales are filter-feeders. They filter
vast quantities of water using an array of
baleen plates inside their mouths, which
extract plankton. This baleen plate from a
finback whale is entirely made of keratin

eratins are proteins. They form filaments in the
epidermal cells of vertebrates (see Biological Sciences
R eview, Vol. 28, No. 2, pp. 15–19). Keratins consist of a
central helical rod of protein and they are linked together
by stable bonds between amino acids, thus conferring
strength. The number of the bonds determines the hardness
of the keratin — more bonds lead to harder keratin — but
all keratins are highly resistant to mechanical stress and
breakage.
Soft keratins are part of the protective outer layer of our
skin, whereas hard keratins make up structures ranging
from hair and fingernails to claws and quills. The dead part
of a keratinised structure, such as a hair, consists of keratinpacked cells that have lost their nucleus and organelles and
are therefore unable to metabolise any more. This process
is called cornification and results from programmed cell
death — a genetically regulated cellular process during
which specific cells stop metabolising and die.

Hair shaft (yellow)
consisting of dead
keratin-containing cells

Basal layer

The epidermal layers of human skin
include a basal layer of cells called
keratinocytes. These divide and move
upwards, eventually losing their nucleus
and forming the protective, elastic and
waterproof keratinised layer from which
dead cells are continuously shed ×40
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The living, dividing part of
fingernails is under the skin
at the base of the nail and
includes the moon-shaped
white region. A complete nail
takes about 6 months to grow
but this man has allowed his
to grow for much longer. The
iguana he is holding has scales
formed from keratinised
epidermis. As they become old
and worn the scales are shed
by moulting

Skin surface — dead cornified cells

Bird feathers and beaks rely on
keratin for strength and hardness

Epidermal
keratinocytes
(pink)

A hair follicle contains
epithelial cells, which
produce keratin,
together with pigmentforming melanocytes.
The hair itself consists of
dead, rod-shaped cells
containing keratin. Hair
epithelium is extremely
fast growing, so it is
vulnerable to cancer
drugs which target
dividing cells ×65
Unlike other animal horns
that have a bony core, rhino
horn is made entirely from
keratin. Rhino horn can sell
on the black market for huge
sums even though there is no
evidence for its effectiveness
as a traditional medicine
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