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India signs Ocean Charter

The oceans sustain life on planet Earth;
if the oceans die. we die. We are barely
aware of this fact because we live on
land. So the United Nations declared
1998 as the International Year of the
Ocean (IYO) to provide a window
through which governments, organiza-
tions and individuals can become aware
of the oceans and to consider the actions
needed to pursue our responsibility to
sustain this fragile common heritage
without which we cannot exist.

The idea of designating 1998 as [YO
emanated from the 17th Session of the
Assembly of the Intergovernmental
Oceanographic Commission (IOC) of
UNESCO held in March, 1993, The
Twenty Seventh Session of the General
Conference of UNESCO endorsed the

proposal in November, 1993. The
United Nations General Assembly for-
mally adopted the proposal through a
Resolution in December, 1991.

The  Intergovernmental  Oceano-
graphic Commission (IOC) prepared a
text for the Ocean Charter for adeption
by all the member states of IOC. The
Charter is a statement of principles and
is not a legally-binding document. It is a
declaration of intent of belief for and
commitment to the future of the ocean
and marine and coastal environment.
The aim of the Charter is to combine
political and public commitment as a
powerful means of creating awareness,
It is expected that this Ocean Charter
would be signed by the heads of the
State of the member countries. At a

function on 9 November 1998 Sccre-
tary, Department of Ocean Development
signed the Charter on behalf of India.
Records of the signatories, dates and
signing-events will be kept by Canada
for publication after 1998. The function
also marked the release of 23 million
inland letters which will carry the mes-
sage of the International Year of Ocean
in Engiish, Hindi and regional lan-
guages.

The 10C has also designed another
Charter for signing by individuals in the
member countries. The Department of
Ocean Development is planning to ap-
proach Universities, national laborato-
ries, research agencies, NGOs, etc. for
getting individual scientists and general
public to sign.
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Protein folding intermediates — Are we seeing too many

of them

Anil K. Lala

Several years ago, Levinthal predicted
that the wvast conformational space
available to an unfolded protein makes
it highly unlikely that it will use random
search method to reach its native state’.
This led to the initial suggestion that a
protein folds via distinct intermediates
and evidence in favour of a folding
transition involving structured interme-
diates has been growingz's. Towards
this end, two state (where no interme-
diate is involved and clear examples in
this category are available®’), three
state and multiple state models involv-
ing intermediate states have been pro-
posed for native (N) to unfolded (U)
protein. These structured intermediates
involved in three state and higher state
folding have many features of the sec-
ondary structure of the native state.
Experimental conditions can be found in
vitro to observe and characterize
such intermediates, e.g. the molten
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globule state (MG), and they are often
referred to as the equilibrium interme-
diates. These intermediates have been
structurally characterized for many
proteins' ¥, The most common of these
states, the molten globule stateg, is
characterized by partial retention of the
secondary structure of the native state
but with loss of the tertiary structure,
giving rise to a compact structure with-
out rigid packing in the protein inte-
rior®. There is also a substantial increase
in the fluctuations of side chains leading
to increased hydrophobic exposure.
Further in the N < MG < U transition,
pre-MG siates have been reported®'",
Similarly highly ordered MG states have
been described as late intermediates in
the folding process'''2. The MG state is
thus more like a general description of
the equilibrium intermediate in the
N & U transition and there are likely to
be more than one type of ordered inter-

mediates in the multiple-state folding
process. Finally with recent reports on
conformational characteristics of many
proteins when bound to chaperones,
being similar to MG state has increased
the possibility of such intermediate
states being involved in in vivo'>™"5.

Of late however, there has been con-
siderable interest in detecting interme-
diate states formed in the early stages of
folding which are referred to as burst
phase intermediates or kinetic folding
intermediates. These intermediates in
many cases are formed in the millisec-
ond time range and their characteriza-
tion has been a subject of intensive
research in the last few years“{'. The
results obtained in many cases indicate
that the kinetic intermediates often re-
scmble the equilibrium intermediates
and MG like states serve as useful
models of the kinetic intermediates®'®.
At this stage, one wondered how critical
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it was to pursue detection and charac-
terization of kinetic intermediates, spe-
cially as their detection  was often
challenged by dead time of the stopped-
flow unit linked to an optical or some
other detection unit. However, it is not
unusual to see, as in many other scien-
tific endeavours, the limits of instru-
mentation being pushed to an extreme in
order to detect the rapidly-forming in-
termediates in the submilli second re-
gion™". The experiments often involve
rapid addition of a protein in concen-
trated denaturant like 8M guanidine
hydrochloride to none or low denaturant
concentration solution, so that the dena-
tured protein folds to its native confor-
mation. The rapid mixing provided by
the stopped flow apparatus in conjunc-
tion with the detection units then looks
for the early intermediates formed in the
folding process, the dead time of the
stopped flow unit being often the limit-
ing factor. Recent studies on detection
of a characteristic optical signal during
the burst phase of folding suggests that
one may be actually observing an en-
semble of partially-folded conformers
rather than a distinct kinetic intermedi-
ate'®!. A very recent study using ribo-
nuclease A as a model protein
effectively establishes this point™. Ri-
bonuclease A has been one of the well
studied proteins where pulse labelling
NMR studies on folding have provided
sufficient evidence for the presence of a
stable secondary structure prior to for-
mation of the native protein®'. The re-
cent study? takes advantage of the fact
that on denaturation, reduced ribonucle-
ase A does not fold back to the native
state, but the normal ribonuclease A
with its disulphide bonds intact does.

Using stopped-flow CD, the authors
measured the signal for the denatured
ribonuclease A and did detect a signifi-
cant signal in the burst phase which
finally reached the CD of the native
protein over scveral seconds, as the
prolein nucleates to its native confor-
mation. However, the reduced ribonu-
clease A also showed similar burst
phase optical signal, even though it did
not fold to the native state. The current
study thus emphaticailly proves that one
is observing an ensemble of rapidly
folding conformers with very similar
energy rather than an early kinetic in-
termediate?’, It is quite likely that one is
observing a solvent effect (sudden
change from 8M guanidine hydrochlo-
ride to a very low concentration) in
various burst phase studies, rather than
formation of any specific kinetic inter-
mediate. This study thus, hopefully,
puts to rest what has been very inten-
sively studied in the last few years. It
must be emphasized here that this
study™ does not argue against the for-
mation of folding intermediates, but
cautions regarding what might just be a
reflection of drastic and rapid solvent
effect change being confused as a ki-
netic intermediate.
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Cambrian life explosion in fray: Evidence from more than
1 b.y. old animal body fossils and skeletonization event

Rajesh K. Vishwakarma

Putative outburst of arimal phyla in the
Cambrian age, mainly, evidenced by the
‘absence’ of fossils of triploblastic
metazoans from rocks predating the
Cambrian', now appears to be inadapt-
able following a recent discovery of
more than 1-Ga-old triploblastic meta-

zoans from India’. But another simulta-
neous and independent discovery of
ancient brachiopods and the shelly
fossils indicating an ¢arliest Cambrian
age® is likely (o reiterate the Cambrian
fossil explosion about 540 million years
ago. The brachiopods and shelly fossil
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fauna (for convenience read B-Sf as
brachiopods and shelly fossils respec-
tively), in particular are so far consid-
ercd as a useful tool {or biostratigraphic
correlution of the Precambrian—Cambrian
boundary in chert—phosphocite Member
of the Tal Formation, lesser Himalaya,
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