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Enzymes enable biological systems to
function, speeding up the myriad
chemical reactions upon which life
depends. Understanding how these
biological catalysts work at the
molecular level promises undreamt-of
technological benefits in the form of
new drugs, and new genetic analyses
and catalytic processes. But the
challenge is how to ‘see’ the
interactions involved in a biological
reaction ‘as it happens’. Computer
modelling can provide a uniquely
detailed insight, beyond the reach of
current experiments. 

Using molecular modelling methods, Dr
Adrian Mulholland in the Chemistry
Department has examined a number of
important biochemical mechanisms.
For example, he has investigated
enzymes that cause bacteria to break
down and resist antibiotics, which will
help to overcome the growing problem
of antibiotic resistance and aid the

development of new antibacterial
therapies. His research into enzymes
that metabolise drugs in the human
body has yielded knowledge that will
be useful in the development of more
effective drugs. He has also studied the
effects of genetic differences on the
metabolism of foreign compounds in
the body, producing models that will
help predict how people differ in their
susceptibility to carcinogens or drugs. 

In addition, his collaborative research
with experimental chemists and
biologists has identified new catalytic
interactions and processes. The
modelling has included studying the
principles of enzyme catalysts at their
most fundamental level, and a
calculation of the basic quantum
mechanical properties of the reactions
– all of which will make a vital
contribution towards ‘seeing’ the most
elemental processes of life. ■

www.bristol.ac.uk/Depts/Chemistry

Dr Mulholland has recently been awarded
support from the IBM Life Sciences Outreach

Programme and the Biotechnology and
Biological Sciences Research Council 

for his work on computer modelling 
of enzyme reactions. 

A computer-modelled enzyme reaction

Rats housed in unpredictable con-
ditions appear to have a more negative
outlook than those housed in stable,
settled conditions. Researchers at the
Veterinary School found that whether
an animal anticipates that something
good or bad is going to happen can
provide a clue as to the emotion it may

be experiencing. Emma Harding, Liz
Paul and Mike Mendl from the Centre
for Behavioural Biology consider that
the research offers a new way of
measuring the emotional states of
animals. It will also help scientists better
understand the effects of housing
conditions on animal emotion and
welfare, so allowing the design of more
welfare-friendly animal housing.

Previous research has shown that
anxious and depressed people tend to
expect bad things to happen – they see
the glass as half empty rather than half
full – while the opposite is true for
happy people. The Bristol team have
developed a new technique for
investigating whether this is also the
case in animals.

Rats were trained to recognise that a
sound of a particular pitch predicted a

good event – the arrival of food – and
that another sound of a different pitch
predicted a bad event – no food and a
short noise. They were then presented
with sounds of intermediate pitch to
see whether they treated these
ambiguous sounds as indicating the
good or bad event. Rats kept in
unpredictable housing conditions were
less likely to treat these sounds as
heralding the arrival of the good event
than were those housed in stable
environments. Their judgements show
parallels with the negative outlook seen
in some depressed people, suggesting
that a disrupted home life also disrupts
their mood. ■

www.vetschool.bris.ac.uk

This study was funded by the Universities
Federation for Animal Welfare.
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re:Reactions in Action

Imagination is more important than knowledge.
Albert Einstein, 1879-1955

This ‘telephone’ has 
too many shortcomings to 

be seriously considered as a
means of communication.

Western Union internal memo, 1876

I think that God, in creating man,
somewhat overestimated his ability.
Oscar Wilde, 1854-1900

The trouble with our times is that 
the future is not what it used to be.

Paul Valery, 1871-1945 

When I find myself in the company of
scientists, I feel like a shabby curate who has
strayed by mistake into a room full of dukes.
W. H.Auden, 1907-1973

I respect faith, but doubt is
what gives you an education.

Wilson Mizner, 1876-1933

I think there is a world market
for maybe five computers.
Thomas Watson, Chairman of IBM, 1943.

Having children makes you no more a 
parent than having a piano makes you a pianist.
Michael Levine

If you can count your money,
you don't have a billion dollars.
J. Paul Getty, 1932-2003

If all the girls who attended the Yale prom were laid end to end,
I wouldn't be a bit surprised.

Dorothy Parker, 1893-1967

I have not failed. I’ve just found
10,000 ways that don’t work.

Thomas Edison, 1847-1931


