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These are exciting times for fluorescence spectroscop-
ists as the 2008 Nobel prize in Chemistry is awarded
for the discovery and development of the Green
Fluorescent Protein (GFP) to Osamu Shimomura,
Martin Chalfie and Roger Tsien. In a relatively short
span of time, GFP and its variants have become
extremely popular reporter molecules for monitoring
gene expression, localization, mobility, traffic and
interaction of various membrane and cytoplasmic
proteins. GFP possesses characteristics that are highly
desirable for use as a reporter molecule [1]. These
include its intrinsic, cofactor-independent fluorescence
which exhibits remarkable stability in the presence of
denaturants and over a wide range of pH.

The green journey began with Osamu Shimomura in
1962 with the jellyfish Aequorea victoria whose outer edge
glows green when the jellyfish is agitated. Although
Shimomura initially isolated a blue luminescent protein
(termed ‘aequorin’) [2], it later became clear that the green

glow of the jellyfish is due to the presence of an inherently
fluorescent protein, later termed as green fluorescent
protein. Two major developments in the early 1990’s
dramatically changed the course of future GFP research
and revolutionized modern cell biology: (i) Cloning of the
gene that encodes GFP by Douglas Prasher, Franklyn
Prendergast and co-workers [3]; and (ii) successful demon-
stration by Martin Chalfie, Douglas Prasher and co-workers
that GFP could be expressed in heterologous systems such
as E. coli and C. elegans [4]. The uniqueness of the latter
approach was that no exogenous substance or cofactor
was found to be necessary for GFP fluorescence. GFP
therefore made life visible, albeit in a green way ! GFP
is a compact barrel-shaped protein of 238 amino acids
made of 11 β strands with an α helix running through the
central axis of the cylindrical structure and can be viewed
as a molecular lantern. Roger Tsien and co-workers
subsequently showed that the α helix contains the
fluorophore of GFP responsible for its green fluorescence
at the center of the cylindrical structure and is formed
spontaneously upon folding of the polypeptide chain by
internal cyclization and oxidation of the residues Ser65-
Tyr66-Gly67. Interestingly, the fluorophore is in a highly
constrained environment, protected from the bulk solvent
by the surrounding β strands [5], as shown by dipolar
relaxation measurements [6]. Roger Tsien’s work further
broadened this area of research when he developed GFP
derivatives with improved spectral characteristics and
photostability. The complex photophysics of GFP presents
challenging questions, opening up a fascinating field of
research [7]. GFP turns out to be a bright hope in the
‘dark’ mysteries inside living cells.
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