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While the debate over the safety of genetically-modified organisms
e CSIR Publications (GMOs) rages on worldwide, biotechnology breakthroughs continue
apace with plants emerging as production vehicles for important
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With about 650 000 new cases of lung and colon cancer diagnosed in
the US alone every year, the demand for antibodies is rising sharply. It
is now estimated that between 65 kg to 130 kg of the relevant
recombinant antibody is required in that country aicne. As a result of
research in molecular pharming (a science of producing rmolecules of
pharmaceutical importance in transgenic plants) functional antibodies
and other proteins required for vaccine manufacture have been
produced in rice, maize and other crops. This came to light during a
presentation at the CSIR by Professor Paul Christou from the
rraunhofer Institute of Molecular Bioiogy and Applied Ecology, in
Germany,

Among other research projects, Professor Christou"s laboratory has
developed expertise in applied aspects of plant biotechnology and
novel uses of transgenic plants. He gave an example of the realistic
productivity of molecular farming by describing a particular transgenic
event where a kilogram of transgenic seeds contains 30 mg of an
antibody which may be used for diagnostic and therapeutic applications
for cancer.

The average amount of antibody that is required per dose, in that case
is 10 mg. He stated that the production of antibodies from plants may
repiace antibody production in animal cell lines in a cost-effective
manner. Therefore, there is a growing opportunity to employ plants in
the production of antibodies to meet the increasing demand.

Among the molecules under current research and development by
molecular pharmers are antibodies for HIV, tuberculosis, diabetes and
the corresponding antigenic epitopes, revealed Christou. Citing other
advantages of producing pharmaceutical products like antigenic
epitopes and antibodies in transgenic cereal crops, Christou stated that
these crops are grown worldwide and there is a well-established
agricuitural and processing infrastructure.
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This simplifies distribution and storage - clear advantages over current
vaccine formulations. For example, recombinant proteins in dry seeds
have been shown to be stable for up to three years at room
temperature. Additionally, producing pharmaceutical products in plants
eliminates the risk of contamination by viruses and prions which may
infect humans.

This risk is present in current pharmaceutical products produced in
animal cell cultures. Christou explained that his laboratories have
conducted extensive studies on molecular pharming, noting that the
study is complex and requires a highly-integrated structure in terms of
scaling-up of transgenic seeds and purification of the pharmacetutical
products. "The approach should be integrated, as no single entity can
accomplish all the research to make molecular pharming meaningful,"
he explained. On functional genomics, one of the components of his
research portfolios, Professor Christou explained that to tag every
single gene in the rice genome using transposons (mobile genetic
elements), 350 000 plants with unigue transposon insertion patterns
should be produced and grown in the field. He noted that this is
possible because every endosperm of a plant containing these
transposons, has them inserted in a unique position of the rice genome
- giving every seed a separate genetic profile in terms of the position of
the transposon tag.

This research will be accomplished through collaborative relationships
in Asia and will be useful in profiling gene expression in rice.
Construction of a rice DNA chip is one of the goais of this integrated
research project. The importance of research on the rice genome is
emphasised by the fact that about 80% of all nutritional calories
consumed worldwide come from 20 crops. While 70% of these come
from five crops, rice and wheat account for 40%, stated Christou. Other
breakthroughs have been engineering of secondary metabolic
pathways from medicinal plants into rice and these have led to the
possible generation of novel chemo-taxomic entities. GMOs have been
at the centre of controversy with many govemmenis worldwide.

In the last two years, with the climax reached during the World Summit
on Sustainable Development, which was held in Sandton last year.
Some of the issues surrounding the controversy include said
uncertainty of the impact of GMOs on health and the environment.
However, Christou complained that regulators do not need to prove
scientifically that a biotechnology crop or product is unsafe, but rather
that there is no evidence that it is harmless,

"Research is being slowed down by poor scientific reasoning and if this
situation continues, the world's poor will be the ones to suffer," he
cautioned. "Jettisoning scientific risk assessment and replacing it with a
precautionary approach will result in arbitrary and politically motivated
decisions that will decide the fate of genetically- enhanced crops and
products,” concluded Christou.

Last updated : 23 July 2004

L All information copyright ©® CSIR 1896 - 2005 Contact the Administrator

http://www.csir.co.za/plsql/pthO02/PTL0002_PGE03 8_ARTICLE?ARTICLE_NO=7201911 4/8/2005



