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SUMMARY
The authors raised transgenic mice with the human c-myc
oncogene incorporated into their germ line, and studied the
occurrence of tumours in them. The c-myc gene had been fused
to the promoter region (site for transcription initiation) of the
mouse mammary tumour virus (MMTV). This region, also
known as the long terminal repeat (LTR), is responsive to the
action of steroid hormones. As a result the c-myc oncogene was
expressed excessively in breast tissue and mammary carcinomas
were seen during the second and third pregnancies in most of
these mice. However, not all of these mice developed tumours.
Studies on transgenic mice indicate that tissues over-expressing
the c-myc oncogene are more sensitive to the action of carcino-
genic stimuli in the environment.

COMMENTS
A transgenic animal is one which has foreign DNA incorp-
orated in its germ line. If a cloned gene is micro-injected
into the nuclei of fertilized eggs and these are implanted
into a foster mother, the newly introduced gene behaves
like a constituent of the germ plasm of the embryo. These
animals can pass on the modified genes further to their
offspring which are also expressed in the appropriate
tissues. The first dramatic result of such an experiment
appeared on the cover of Nature,' It showed a mouse
which was strikingly larger than its litter mates. It had had
a growth hormone gene incorporated into its germ line.

With the explosion of information on oncogenes it was
natural that transgenic mice would be used to further our
understanding of the molecular basis of cancer. Stewart,
Pattengale and Leder fused a steroid responsive long
terminal repeat to a c-myc oncogene. This caused the
oncogene to express exaggeratedly in steroid responsive
tissues, including the breast. Over-expression of the c-myc
gene makes breast tissue more sensitive to the action of
carcinogenic stimuli. Leder and co-workers were quick to
spot the possible applications of such mice in carcinogen
testing. They applied for a patent to fill a well-perceived
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gap in the toxicologist's armamentarium for carcinogen
testing. Transgenic over-expressers of oncogenes (oncomice)
are very sensitive to small doses of carcinogens and the
tumours would develop relatively quickly.

The question is: Can we patent a laboratory created
life-form? This question has now become mixed up with
the environmental consequences of such an action.
Transgenic forms are no longer laboratory curiosities;
transgenic farm animals are being developed and plants
incorporating herbicide-resistant genes have been
released. Slowly but surely, these transgenic life-forms
are emerging out of controlled laboratory environments
into the 'natural' world.

At one end of this debate is the opinion that scientists
know best and nothing can possibly go wrong with such
experiments. The other side holds that transgenics should
be banned entirely as in such creations lies the danger of
ecological destruction. History is witness that no
technological advance has ever been voluntarily put back
into a box and locked up, and whether this technology is
used for good or evil depends on people other than scientists.
There is apprehension about the commercialization of
transgenic life, and the possibility of the herbicide-resistant
gene spreading from the crop land to a weed by an as yet
unknown recombination event with some unidentified
transposable genetic element. Yet, it may be possible to
create transgenic plants that harvest sunlight super-
efficiently and transgenic animals which produce more
meat and dairy products, thereby solving the problems of
hunger and poverty. Gene therapy can probably provide
solutions to all the problems of genetic and degenerative
diseases.

At the bottom of the controversy is the question of
ownership. Can we (and should we) be allowed to patent
a mouse? The first genetically altered bacterium has
already been patented by A. M. Chakrabarty in the USA.
There is a strong commercial motive for such patents,
which is going to retard scientific progress in the field.
This prospect is disturbing.
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