
FOR THE LASTforty
years two technol-
ogy revolutions
have emerged:

computers and genes.
These two revolutions

have recently begun to
fuse together to create a
powerful new paradigm:. .
companIes are uSIng
advanced computers to
decipher, download, man-
age and exploit the 'new'
resources - genes. Genes
for building materials,
energy, construction, food
and pharmaceuticals. We
are moving from the age
of physics and chemistry,
which dominated the
industrial revolution, to
the age of genes and com-
puters. These two will
dominate the biotechnolo-

gy revolution.
In the 1970s, scientists

accomplished a feat in
biology: they took slices of
genetic material from two
different organisms and
recombined them to cre-
ate a new life form. When

objections were raised sci-
entists said, "What's the
problem? We've been
manipulating nature since
the dawn of the Neolithic

Revolution. Isn't this just a
more sophisticated and
efficient way to get the job
done?"

I disagree. Experiments have
been carried out that could never
have been done in classical breeding
and that haven't been seen in evolu-

tion. For instance, genetic scientists
took a human growth hormone
gene and injected it into mice
embryos. These mice grew twice as
big, and they passed that human
genetic information to every genera-
tion of their offspring. You can't do
that with classical breeding. In classi-
cal breeding close relatives can be
crossed - for instance a horse and a
donkey to breed a mule - but you
cannot cross a donkey and an apple
tree. Occasionally genes can cross
biological boundaries with viruses
and bacteria, but not on this scale.
Now we have a technology revolu-
tion that allows scientists and com-

panies to bypass every single
biological boundary in the plant and
animal kingdoms. That's why it's
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NOT
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GOD
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We need to begin a
global debate about the

ethics of genetic. .
engineenng.

both exciting from an
investment perspective
and terrifying from a
social, cultural and envi-
ronmental perspective.

We all missed the point
of the recent report of Dr
Wilmut's cloned sheep.
The story wasn't Dolly;
the story was Polly, the
second sheep. That's the
sheep that the investment
industry was interested
in, because a human gene
had been customized into

a sheep's cell and the
sheep was then cloned.
This demonstrated that it

is now possible to both
customize and mass-pro-
duce identical copies of
an original living being
with the same quality
controls and design prin-
ciples that were used on
the assembly line with
chemical products in the
twentieth century. That's
why we call this 'genetic
engineering' - not thera-
py, but engineering!

The issue is this: do we

take these engineering
standards that we applied
during the industrial rev-
olution with inanimate

materials and apply them
directly to genes, chromo-
somes, cells, tissues,
organs, organisms and
ecosystems? We are

promised a cornucopia: new foods
that will feed the world, new medical
advances to keep us alive forever,
new sources of energy when the oil
runs dry. But what's never asked is
whether the artificial creation of
cloned creatures en masse will mean
the end of nature and the substitu-

tion of a laboratory-conceived sec-
ond genesis. Will the mass release of
thousands of genetically modified
organisms mean spreading genetic
pollution across our biosphere and
irreducible damage to our environ-
ment? What are the consequences of
reducing the entire gene pool to
intellectual property owned by a
handful of life-science companies?
What are the implications of geneti-
cally programming traits into the
sperm, egg and embryo before con-
ception or after conception, and of
growing up in a world where people
are discriminated against because of




