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genomics, that this technology makes possible. 
Each book contains, as a core element, the

story of Google itself, from the initial meeting
of the founders, through its intellectual and
technological evolution as a university research
project, and on to its emergence as a public
company, a verb and a potent icon of pop cul-
ture. It is a fascinating and compelling story,
even for those who know its broad outlines.

And given the company’s origins, it can be
read as a parable on the value of fundamental
research — on the way the pursuit of long-
range, scientifically challenging goals can have
pay-offs that extend to the public at large and
can ultimately change the world. ■

Jon Kleinberg is in the Department of Computer
Science, Cornell University, Ithaca, 
New York 14853, USA.

to learn that the publication announcing the
complete sequence of GFP (D. C. Prasher et al.
Gene 111, 229–233; 1992) was greeted by just
two requests for the complementary DNA
clone. The second clone, however, ended up in
the hands of a man who not only immediately
realized its scientific (and economic) potential,
but also had the creativity and skills to trans-
form it into the powerful tool it is today. Even
if you can already guess his name (it was Roger
Tsien), you will probably still enjoy Aglow in the
Dark, Vincent Pieribone and David Gruber’s
well-narrated and beautifully illustrated book.
It combines character studies of the people
involved with a thoroughly researched story of
the unlikely events that led to the main discov-
eries. The authors interviewed many of the key
players, including the Russian scientists who
were first to discover a red fluorescent protein.
The book’s journalistic style gives it a more
‘real’ feel than its forerunner Glowing Genes
by Marc Zimmer (Prometheus, 2005), which
relies mostly on secondary information.

Interspersed with the main narrative are
chapters that explain basic concepts, including
the nature of light and the genetic code.
Although these excursions might help to reel
in readers from other disciplines, in some
cases the authors go off on a tangent to cover

subjects with no obvious relevance to the central
theme, such as Schrödinger’s cat. The authors’
lengthy explanation about the brevity of laser
pulses used for two-photon microscopy seems
designed to ‘wow’ an unsophisticated audi-
ence with far-out facts. Not only do they get
the calculation wrong, but why should we care
about it anyway? 

These quibbles aside, the main narrative is
riveting, and the authors capture the some-
times curious way that science progresses
through an alternation of chance discoveries
and systematic, goal-directed experiments.
Students wondering whether they are cut out
to become scientists ought to be encouraged
by the diverse cast of characters involved in
solving the mystery of bioluminescence. 

Obscure marine invertebrates have been a
significant resource for discoveries of funda-
mental importance, from Alan Hodgkin and
Andrew Huxley’s first recording of action
potentials in the squid to the highly specific
neurotoxins that Baldomero Olivera found 
in Pacific cone snails. In this sense, the story 
of fluorescent proteins is another timely
reminder of the value of biodiversity. The 
discovery in 2003 of light-activated ion chan-
nels from the photosensor of the green alga
Chlamydomonas makes one wonder what else
is out there waiting to be found and put to use.
It also suggests that the optical brain–machine
interface that the authors discuss in the final
‘sci-fi’ chapter of the book could soon become
a reality, using light not only as a readout of
activity, but also for the precise stimulation of
individual nerve cells. 

These are exciting times for biology, and 
this accessible and lively introduction conveys
the sheer pleasure of discovery, as well as the 
enormous technological potential of fluores-
cent proteins. ■

Thomas G. Oertner is at the Friedrich Miescher
Institute, Maulbeerstrasse 66, 4058 Basel,
Switzerland.

The bright side of life
Aglow in the Dark: The Revolutionary
Science of Biofluorescence
by Vincent Pieribone & David F. Gruber
Belknap Press: 2006. 288 pp 
$24.95, £15.95, ¤23.10

Thomas G. Oertner
Creatures that glow in the dark have evolved
independently many times in various branches
of the phylogenetic tree, and it is safe to
assume that it has always been for communica-
tion of one kind or another. Whether you are
trying to lure prey at the bottom of the sea,
startle or confuse attackers, keep your swarm
together, or signal your availability to potential
mates, being able to send out light in a con-
trolled fashion will give you an edge, especially
in deep-sea environments. But although the 
evolutionary value of bioluminescence seems
obvious, the question of how it works has
proved difficult to answer. 

The first clue was found 120 years ago by the
French physiologist Raphaël Dubois. From his
experiments with the light organ of the beetle
Pyrophorus, he concluded that it must contain
a two-component system: a heat-sensitive cat-
alyst that he termed luciferase, and a fuel com-
ponent, luciferin. Purifying the components
turned out to be quite difficult, however, and 
it was only 50 years ago that a young Japanese
scientist, Osamu Shimomura, finally succeeded
in producing crystals of pure luciferin.

A few years later, Shimomura managed to
reveal the light-production machinery of the
jellyfish Aequorea, in which luminescence is
tightly controlled by the concentration of
intracellular calcium. He also noted that the
light emitted by aequorin molecules in a test
tube is bright blue, whereas the jellyfish glows
with a greenish hue. The green fluorescent
protein (GFP) responsible for this energy con-
version received little attention at the time but
revolutionized biology 30 years later. Today,
customized fluorescent proteins are used as
reporters of gene activation and cell identity, to
visualize the subcellular localization of tagged
proteins, and to monitor cellular activity by
tapping in to various second-messenger sys-
tems. The most spectacular emerging applica-
tion is probably the visualization of nerve-cell
activity in the brains of living animals. 

Given its multitude of uses, I was surprised

A shining example: the jellyfish
Aequorea victoria uses green
fluorescent protein to glow 
in the dark.
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shape of the Universe and what it was like in its
early stages.

Polynesian history is also included, as the
Polynesians are thought to have been the first
to discover the Antarctic. According to their
oral history, Ui-te-Rangiora sailed south to a
place where the sea was white and dangerous,
a voyage that probably took place around 
AD 650, more than 1,000 years before Western
civilization found the continent. This then
contrasts with a detailed description of the
influence of the painter J. M. W. Turner on 
the representation of landscape in art and 
the development of photographic methods to 
document landscape. This style of presentation
may not be to everyone’s taste.

Clearly, drawing together such a great diver-
sity of subjects is more than a challenge. Fox
does it well, making good use of his Antarctic
experiences, and there is much genuine awe in
his responses during his visits to research sites
at McMurdo and Pole stations, and also to the
driest deserts on Earth and the most southerly
active volcano, Mount Erebus. 

The historic elements, the descriptions of
how the methodology developed, and the
detailed science concepts are written in a clear
and accessible manner that will bring the sub-
jects into deep relief for many. The direction of
the plot is more erratic than in books on a set
science or arts subject, however. There are also
some enthralling impressions of a landscape
that is clearly a challenge to encompass, even

for someone with Fox’s powerful ability to
paint verbal pictures. I liked his description of
the seemingly endless variety of ice in Lake
Vanda that Fox claims left him dumbstruck (a
common response to Antarctica’s ability to go
beyond the human imagination) as he stood
surrounded by acres of glass-clear ice frac-
tured into amazingly intricate geometries.
This section is written almost as a religious
experience in which, standing on the ice, the
feeling is of flying in a dream. Descriptions of
glass-corroding acid clouds on Mount Erebus,
and tent-toppling storms with 85-mile-an-
hour winds that hurl golf-ball-sized pebbles at
you, are more the stuff of Antarctic lore, but
they are still gripping and fantastical to those
who have not seen them. 

Readers interested in how humans have
struggled with nature to develop techniques to
master the inaccessibility of the world around
them will want this book on their shelves.
Those whose feet are more firmly entrenched in
the real world, and who eschew a metaphysical
approach to understanding the world, may be
frustrated by the eclectic nature of the content.
Those in between will find some things they
like or cherish, and some that pass them by. 

In the end, Antarctica is too much for even
the greatest wordsmiths’ use of language, the
greatest painters’ palettes, and the greatest 
photographers’ use of light and composition.
Fox gives us an enthralling guided tour of 
the human mind’s attempt to make space into
place, and land into landscape. But for me, at
least, Antarctica remains beyond the reach of
human arts. ■

Lloyd Peck is at the British Antarctic Survey, High
Cross, Madingley Road, Cambridge CB3 0ET, UK.

Journey to the end of the Earth
Terra Antarctica: Looking Into the Emptiest
Continent
by William L. Fox
Trinity University Press: 2005. 304 pp. $35

Lloyd Peck
Given the inaccessibility and mystery of
Antarctica, it is not difficult to see why the
continent inspired writers such as Edgar Allan
Poe and Jules Verne to set novels in a fictitious
ice-bound land with hot plateaux where
dinosaurs persist, and deep craters that pro-
vide access to the centre of the Earth. Antarc-
tica certainly poses a challenge for the
imagination of anyone who contemplates its
vast beauty. In Terra Antarctica, William Fox
aims to show how we use cultural means to
augment our neurobiology in overcoming the
perceptual difficulties we experience when
exploring this huge, largely deserted continent.

The book itself is an eclectic journey. It
melds a series of deeply intense personal expe-
riences in Antarctica with well-researched
vignettes on the history or development of
artistic or cartographic representation. This 
is then put into the context of our current 
view of Antarctica and of the science done 
there. This can, at times, seem like a bizarre
combination. Juxtaposed with awe-inspiring
descriptions of the landscape are, for example,
sections on the degree angular scale interfer-
ometer, which measures microwave back-
ground radiation and provides insight into the
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The Ross ice shelf in Antarctica covers an
area of half-a-million square kilometres.
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