reduces the activation energy required for
this change. EF-G leaves the ribosome after
translocation because its GTPase is acti-
vated in the posttranslocational complex.
The return of the ribosome to the pre-
translocational state occurs at some point
between the stage when the ternary com-
plex binds to the ribosome and the forma-
tion of the next peptide bond. If the ternary
complex is like EF-G, shouldn’t its binding
to the ribosome trigger that conformational
change? Otherwise, what is the common
function that calls for a common structure?

GTP cleavage has a huge effect on the
arrangement of domains in EF-Tu (2, 3, 8).
Furthermore, in the placement of its first

- two domains, EF-G-GDP resembles the ter-
nary complex, not EF-Tu-GDP (4, 5). Nis-
sen et al. argue that the reason EF-G-GDP
resembles the ternary complex is because it
is associated with the ribosomal state to
which ternary complexes bind. This is not
convincing. Because neither EF-G-GDP nor
EF-Tu-GDP bind to the ribosome, their
conformations do not necessarily tell us any-
thing about the ribosome. Only the struc-
tures of EF-G-GTP—which is unknown—
and of the ternary complex are relevant; they
both bind. Furthermore, Nissen et al. sug-
gest that EF-G-GTP ought to resemble EF-
Tu-GDP, and if EF-G-GTP is as different
from EF-G-GDP as EF-Tu~GTP is from EF-
Tu-GDP, the case for molecular mimicry
could disappear entirely.

It seems at least equally plausible that
EF-G-GTP will be found to differ only
slightly from EF-G-GDP; it also will mimic
the ternary complex. If this is so, binding of
both EF-G-GTP and the ternary complex
could facilitate changes in ribosomal state
by stabilizing the transition state that sepa-
rates them. Because the conformation of that
state is independent of the direction of the
state change, the similarity of EF-G and the
ternary complex makes sense in this context.

Clearly, the structure of EF-G complexed
with GTP is needed more than ever, and it
is critically important that the step in elon-
gation where the post- to pretranslocational
change occurs be identified. Since, as the
Aarhus group points out, molecular mimicry
could also be involved in the activities of
initiation and termination factors, research
in these areas may also prove illuminating.

References

1. P. Nissen et al., Science 270, 1464 (1995).

2. M. Kjeldgaard, P. Nissen, S. Thirup, J. Nyborg,
Structure 1, 35 (1993).

3. H. Berchtold et al., Nature 365, 126 (1993).

4. A. Aevarsson et al., EMBO J. 13, 3669 (1994).

5. J. Czworkowski, J. Wang, T. A. Steitz, P. B.
Moore, ibid., p. 3661.

6. Y. Kaziro, Biochim. Biophys. Acta 505, 95 (1978).

7. A. S. Spirin, Prog. Nucleic Acids Res. Mol. Biol.
32, 75 (1985).

8. M. Kjeldgaard and J. Nyborg, J. Mol. Biol. 223,
721(1992).

9. H.F. Noller, Annu. Rev. Biochem. 60, 191 (1991).

ELP

The United Nations Climate Convention:
Unattainable or Irrelevant

Pekka E. Kauppi

“The ultimate objective of this Convention
and any related legal instruments that the
Conference of the Parties may adopt is to
achieve, in accordance with the relevant
provisions of the Convention, stabilization
of greenhouse gas concentrations in the at-
mosphere at a level that would prevent dan-
gerous anthropogenic interference with the
climate system (1).”

According to general circulation mod-
els (GCMs), a doubling of atmospheric
CO; concentration would increase the
global mean temperature by 1.5° to 4.5°C
(2-4). This change would be dangerous
in drought-prone regions and low coastal
areas. Although other regions might ben-
efit and the net global effect could be
positive, some would suffer.

The United Nations Convention as
quoted above tries to maintain the sta-
tus quo by protecting the losers and
minimizing the immense risks of global
climate change. Although laudable, the
specific wording of the “ultimate objec-
tive” does not express these aims cor-
rectly and realistically.

The atmospheric concentration of
CO, was stable at 280 * 5 parts per mil-
lion (ppm) for 1000 years before the year
1800, according to ice-core records. As a
result of human-made emissions, it has
now increased by about 30% above this
baseline (5). The current population of
about 6 billion people emits about 6 bil-
lion tons of carbon into the atmosphere
per year (6). A population of 10 billion
people, projected for the year 2030 (7),
would emit 10 billion tons if consump-
tion patterns do not change.

The concentration of CO, started
increasing in the 19th century according
to ice-core records, although the human-
made emissions were on the order of
only 1 billion tons (5). If the aim is to
stabilize the CO; concentration, annual
emissions of less than 1 billion tons are
therefore probably required; emissions
must certainly be less than 2 billion
tons per year.

With the current pattern of fossil fuel
use, the population trend, and the trends
in per capita emissions of CO, (6), a level
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of emissions as low as 1 to 2 billion tons
annually will not be reached in the next
50 years. A mere stabilization of emis-
sions at the current level of 6 billion
tons would be an achievement (8).

To avoid danger, greenhouse gas con-
centrations would need to be stabilized
at a level less than double the pre-
industrial value. However, reasonable
emission scenarios indicate that a dou-
bling of the greenhouse gas concentra-
tions is inevitable in the 21st century. If
the GCM projections are right, the cli-
mate will change, there will be danger-
ous effects, and the Convention objec-
tive will be unattainable.

Although the latest analyses suggest
otherwise (4), let us assume that the
GCM projections are wrong. If the cli-
mate dynamics are such that strong
negative feedback prevents the doubling
of greenhouse gas concentrations from
inducing significant changes in climate,
there will be no dangerous impacts. In
that case, there is no need to control the
greenhouse gas emissions, and the Cli-
mate Convention is irrelevant.

As phrased, the “ultimate objective”
is either unattainable or irrelevant. We
can all wish that it were irrelevant.
More likely, however, it is relevant but
unattainable.
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