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Abstractions

According to a recent online 
survey, most biologists 
don’t read science blogs or 
participate in social networking 
sites (see discussion at 
Gobbledygook blog http://
tinyurl.com/5psqp3). 
Biologists prefer to read the 
literature; Web 2.0 sites for 
scientists haven’t yet built up 
a reputation for accuracy; and 
online tools useful to scientists 
are unlikely to be found on 

Facebook or Digg. Does this 
mean that Web 2.0 (the 
name sometimes given to the 
interactive web) is not working 
for biologists, or just that it is 
too new for them?

Right now, the different 
pieces of Web 2.0 don’t quite 
fit together to provide a useful, 
seamless service for most 
biologists, says Gobbledygook 
author Martin Fenner — 
although the story is different 

for chemistry, as is mentioned 
in the comments section of 
his blog. But one route to such 
a project’s success is to focus 
on how it can improve science, 
rather than get distracted by all 
possible uses of the technology. 
An example: Web 2.0 should 
make the process of paper 
writing much easier, through 
online writing, reference 
sharing, and collaboration and 
coordination tools. ■

FIRST AUTHOR
In 2000, researchers 
predicted that warming 
equatorial oceans would 
cause permanent El Niño 
conditions, which would 
shift tropical rainfall 
patterns away from the 

Amazon rainforest. In 2005, the rainforest 
did experience severe drought, but El Niño 
was not to blame. On page 212, climate 
modeller Peter Cox from the University 
of Exeter and his colleagues reveal that 
in recent years an interplay between two 
types of pollutant — sulphate aerosols 
and greenhouse gases — balanced global 
climate. But, Cox tells Nature, if aerosol 
pollution continues to decline without 
concomitant carbon dioxide abatement, the 
Amazon may not survive another 50 years. 

You made an early career switch from 
physicist to climate modeller. Why?
In the 1980s, I worked on nuclear fusion 
in the effort to find a replacement energy 
source for declining coal and oil reserves. But 
as we began to realize that burning existing 
fossil fuels damaged the environment, I 
became interested in the more pressing 
issue of predicting future climate change. 

Why did you initially include aerosols in 
climate models?
You can’t reproduce the last century’s 
observed climate warming, including the 
brief mid-century period of global cooling, 
without taking aerosols and greenhouse 
gases into account. Sulphate aerosols 
cause cooling both by reflecting sunlight 
themselves and by making clouds brighter, 
and so more reflective. But for the past 
couple of decades, the combined effect of 
reduced aerosol pollution and increasing 
greenhouse gases has led to accelerated 
global warming. 

Are you suggesting that aerosol pollution 
could stave off climate change?
No. To improve air quality we need to reduce 
sulphur emissions. The key is to reduce CO2 
emissions. Our model suggests that the 
Amazon rainforest won’t dry significantly 
if we can keep atmospheric CO2 levels 
below about 500 parts per million. Rather 
perversely, one way to slow CO2 increases 
is to reduce the rate of deforestation in 
Amazonia.

What might the future of climate modelling 
hold?
Until now, we’ve focused on ‘what if’ 
scenarios — cautionary tales based on 
equally possible climate eventualities. Soon, 
we will be able to predict what will happen 
locally in the near term. I think climate 
projections will become more like weather 
forecasting, but instead of five days ahead, 
we’ll predict the next 20–50 years.  ■

Naturally occurring enzymes are fantastic cat-
alysts, but they are limited to reactions impor-
tant in living systems. As a result, researchers 
have been trying for years to create ‘designer’ 
enzymes to speed up all manner of reac-
tions under a host of conditions. “Designing 
enzymes from scratch has been a holy grail of 
computational structural biology,” says David 
Baker, a biochemist at the University of Wash-
ington in Seattle. He and his team recently suc-
ceeded in engineering enzymes to catalyse not 
one but two reactions for which no naturally 
occurring enzymes exist (see page 190 and 
L. Jiang et al. Science 319, 1387–1391; 2008).

In the work reported in this issue, the 
researchers set their sights on the Kemp elimi-
nation — a well-characterized reaction for pro-
ton transfer from carbon. They produced eight 
synthetic enzymes that could catalyse this proc-
ess. Baker credits his team’s success to an excep-
tional group of graduate students and postdocs, 
and some very fruitful collaborations.

The enzyme-design process began with 
quantum chemical calculations to work out 
what the ideal dimensions of the ‘active site’ — 
the part of an enzyme that brings the reactants 
together — would be for the chosen reaction. 
Baker’s group lacked the expertise to do this, so 
he called upon Kendall Houk and his team at 
the University of California, Los Angeles.

Then, in Baker’s own lab, graduate students 
Alexandre Zanghellini and Lin Jiang developed 
general algorithms for designing new enzymes, 
and postdoc Andrew Wollacott fine-tuned 
these algorithms to the reaction of interest. 
Next, postdocs Daniela Röthlisberger and 
Eric Althoff used the algorithms to construct 
computer models of potential enzymes, which 
were converted into DNA sequences. The team 
introduced the corresponding DNA fragments 

into the bacterium Escherichia coli to produce 
proteins, which were purified and their activi-
ties tested.

“Everyone had different backgrounds,” 
says Baker. “I am a strong believer in people 
with complementary backgrounds working 
together. Sometimes just in the act of articulat-
ing what you are doing you get better ideas.”

The next step was to carry out ‘directed evo-
lution’ on those enzymes that looked promis-
ing. This involves randomly mutating enzymes 
and selecting those that show catalytic prow-
ess. For the necessary expertise, Baker looked 
to Dan Tawfik, Olga Khersonsky and their 
co-workers at the Weizmann Institute of Sci-
ence in Rehovot, Israel. “They’ve been doing 
directed evolution with naturally occurring 
enzymes for quite a while, and they’re really 
good at it,” Baker says. “They took our designs 
and were able to find mutations that made the 
enzyme work much, much better.”

For Baker, teamwork doesn’t just mean solv-
ing tough research challenges. “Hard problems 
are hard, so it takes a while to solve them, and 
there are a lot of downs before there are ups,” 
he says. “In a team, you share the lows and then 
you get to share the highs, and I think emotion-
ally, that makes it easier to tackle problems.”

The results of the collaboration are a landmark 
achievement, but Baker isn’t one to brag. “A lot 
of people put in a lot of hard work, but like most 
heads of labs, I didn’t really do anything useful,” 
he says with a laugh. “I just walked around and 
talked to the people doing the work.”  ■
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Enzymes made from scratch to speed 
up a common chemical reaction.
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