









































Some Possible Uses for Biotechnology

Here is a partial list of pending or
potential environmental uses of
genstically manipulated organisms.

® Using killed bacteria as a pesticide

The delta-endotoxin gene from
Bacillus thuringiensis (Bt) is cloned and
inserted into a species of Pseudomonas
which is cultured to produce large
amounts of the protein that acts as a
pesticide. The bacteria are then killed,
their cell walls fixed, and the resulting
“poison capsule” administered as an
insecticide. Small-scale field trials by
the developer, Mycogen, San Diego, CA,
are under way. The Monsanto Co., St.
Louis, MO, is working on a similar
product involving the use of live
Pseudomonas fluorescens containing the
Bt gene.

® Ice minus

Strains of Pseudomonas syringae and
Pseudomonas fluorescens from which
the ice-nucleation gene has been deleted
will be applied to strawberry blossoms
to see if the “ice minus” bacteria will
make the strawberries frost resistant.
EPA approval of small-scale field testing
by the developer, Advanced Genetic
Sciences, Oakland, CA, is pending.

A similar experiment by the
University of California at Berkeley
involves manipulating bacteria to confer
increased frost resistance on potatoes.
Although approved by EPA, field testing
has been delayed because of legal
challenges against the university and
the State of Califarnia.

® Cell fusion product for fungus control
A Cornell University scientist has
received EPA approval to field test
genetically altered strains of the fungus
Trichoderma harzanium to determine if
these new strains are effective for
controlling fungi responsible for such
plant diseases as damping off and root
rot. The strain was produced by fusing
cells of two closely related strains of the
fungus. The hybrid fungus will be
applied to pea and cucumber seeds.

® Fungus strains altered by ultraviolet
irradiation

Four strains of the fungus Sclerotinia
sclerotiorum, genetically changed by
ultraviolet radiation, are being field
tested by Montana State University to
determine their efficacy as herbicides
against the weeds Canada thistle and
spotted knapweed:

® Baculoviruses as pesticides

By manipulating the organization and
expression of viral chromosomes,
researchers at universities in Florida,
Texas, and Idaho, and at Genetics
Institute, Cambridge, MA, hope to
increase the usefulness of baculoviruses
as pesticides.

® Engineered marine algae

Protoplast fusion techniques are being
used by scientists at Northeastern
University, and other recombinant DNA
techniques are being used in Australia
to increase the efficiency of marine
algae in producing beta-carotene, agar,
and other useful algal by-products.

® Toxic waste disposal

Researchers are seeking to engineer
bacteria to metabolize specific toxic
wastes such as PCBs or PBBs, dioxin,
and oil spills. One such bacterium,
developed by EPA distinguished visiting
scientist Dr. Ananda Chakrabarty, is a
Pseudomonas strain capable of
metabolizing several crude oil
components. This may improve the
possibilities of biologically controlling
oil spills by combining in one bacterium
functions that now must be performed
by several.

® Toxic waste disposal—heavy metal
recovery

Bacteria are being experimentally
engineered to extract or concentrate
heavy metal contaminants from land fill
or mine tailings to minimize toxicity
problems and allow future agricultural
use of reclaimed land, or more efficient
recovery of mineral resources. Similar
applications are being developed in
relation to wastewater and industrial
effluent treatment.

® Plants engineered for increased
tolerance to environmental factors

Plants can be genetically engineered
tu increase their tolerance to such
limiting environmental factors as
salinity, drought, sensitivity to heavy
metal toxicity, pests, etc. This artificial
expansion of ecological niches could be
exploited to bring marginal lands into
use or to decrease problems of
deforestation and erosion. Such
developments could also reduce
dependence on environmentally
harmful pesticides.

® Pollution control

Phosphorus removal, ammonia
oxidation, and flocculation are three
significant problems in municipal water
purification systems that could be dealt
with through use of engineered bacteria.
Developing the potential for using
genetically modified microorganisms
created at EPA's Ada, OK, laboratory for
use in removing toxic chemicals from
underground water supplies and wells
also represents a potential widespread
application of the new biotechnology. O
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