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The Future of Life Science Research?

NEvery maj] o-rmetallarggh n ol 0 ¢
explosives, internal combustion, aviation,
electronics, nuclear energy has been

Intensively exploited, not only for peaceful
purposes but also for hostile ones. Must this
also happen with biotechnology, certain to be

a dominant technology of the twentyfirst
century?o
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Genetically-engineered pathogens
can be qualitatively different from
conventional BW agents.

Dangerous attributes may include:
«Increased lethality
«Improved ability to target the host
«Easier propagation and/or distribution
«Greater transmissibility
«More difficult to detect
«Greater subtlety in pathogenic effects




« Bacteria engineered to:
— Evade antibiotics (multidrug resistance)
— Evade vaccines (altered surface antigens)
— Evade sensors (based on different organisms) |

+ Viruses engineered to:

— Introduce lethal genes (toxins, cytokines)
— Produce novel disease (turn off essential host genes)
— Infect humans (altered tropism)

— Disrupt host defenses (innate or adaptive immunity)
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Biologists napping while work militarized

Asresearchers discover more agents that alter mental states, the Chemical Weapons Convention needs
modification to help ensure that the life sciences are not used for hostile purposes, says Malcolm Dando.

In October 2002, Chechen rebel fighters held
more than 750 people hostage at a Nord-Ost
production in a theatre in Moscow. The siege
was broken only after special military forces
used what the Russian Health Minister, Yuri
Shevchenko, later described as a mixture
of substances derived from fentanyl — an
opiate developed in the 1950s as an anaes-
thetic. Widespread relief that many of the
hostages were saved was tempered by 124 of
them being killed by the gas.

Chemicals with effects like those of fentanyl
are often known as ‘incapacitating agents’
These substances affect biochemical proc-
esses and physiological systems to produce a
disabling condition such as unconsciousness,

possible therapy for gastrointestinal diseases.
BZis one of a group of chemicals that act on the
brain and can cause delirium; people exposed
to it may fall into a stupor, struggle to speak,
show poor coordination and have difficulty
processing thoughts.

Despite the long-standing interest the
defence industry has shown in drugs that alter
people’s physiological and mental states, a lack
of knowledge has hampered attempts to use
them. For example, by 1966, the US military
had stockpiled munitions capable of delivering
BZ, but its mode and site of action were poorly
understood, and its effects varied widely from
person to person. This and other problems
led to its abandonment. The United States

SUMMARY

e Number of possible biological
warfare agents on the rise

e Future targets could be emotions,
immune responses or fertility

eLack of engagement with problem
among life scientists

e Weapons conventions need to

catchup

to disrupt them is a leap from the traditional
maodel of biological-agent development. It
expands the options: there are likely to be
thousands of potential molecular targets and
numerous ways of disrupting each one.



Education: Why






