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Controlling insect pests with bacterial genes 

A visit by Phil Dix to Vietnam several years 
ago led to this fruitful collaboration 

between two Irish laboratories and 
researchers in Ho Chi Minh City. Support, 
initially from CIDSE (an international aid 
organisation), and subsequently from the 
Department of Foreign Affairs, enabled a 
student, Lao Thi Nga, to come to Ireland to 
work on the project. The objective of the 
research was to clone insecticidal protein 
genes (cry) from the soil bacterium Bacillus 
thuringiensis and to introduce them into 
Brassica species, particularly cauliflower, 
with a view to reducing the need for chemical 
spraying against Lepidopteran pests 
(caterpillars) in these important vegetable 
crops. Cry proteins, the cry gene products, are 
cleaved in the insect gut to give activated 
toxins which specifically bind to sites in the 
gut of target groups of insects. They are com­
pletely harmless for non-target insects and 
other animals. Spore preparations of B. thur­
ingiensis have been used commercially as a 
biological insecticide for more than 30 years. 

A particular cry gene, cryiiB, with specific 
activity against Lepitopteran species, was the 
focus of the present study. ·It was cloned 
from a Vietnamese strain of B. thuringiensis 
and used to produce a number of gene 
constructs, with different expression signals. 
These were in tum transferred to the natural 
plant transformation agent Agrobacterium 
tumefaciens, and initially used to transform 
tobacco by cultivation of leaf strips with A. 
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Tobacco hornwonn caterpillars feeding on a control tobacco leaf (left) and one transformed with 
cryJIB gene (right}. 

tumefaciens. This enabled the expression of 
the different gene constructs to be evaluated 
in a convenient higher plant system before 
embarking on the more difficult task of 
transforming cauliflower. 

Integration, and inheritance of the cryiiB 
gene, have now been confirmed in tobacco 
plants, and its effectiveness against a tobacco 
pest (tobacco homworm) demonstrated (see 
Figure). 

Meanwhile a transformation system has 
also been developed for cauliflower, using 
seedling material, and so far a single trans­
formant containing the cryiiB gene has been 
obtained. Further work will be aimed at 
obtaining more transgenic cauliflower plants 
carrying insecticidal genes, subjecting them 
to rigorous molecular and genetic character­
isation, and examining the effect of the 
transgene on insect predation in bioassays. 0 
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"SoftDSP"- a portable software system that 
automatically generates Parallel Programs 
from Digital Signal Processing specifications 

A large number of applications share 
the requirements of real-time or 

near real-time responses, combined 
with high performance and operational 
diversification. The essential common 
feature of these areas is that their 
fundamental operations may be 
described in the form of a Digital Filter 
Diagram (DFD) composed from a finite 
set of basic operations. The field of 
research is generally known as Digital 
Sigoal Processing (DSP). At present, the 
concurrent attributes of DFDs, and the 
source systems modelled, are poorly 
exploited when implemented on com­
puters, even though DFDs invariably 
demand high computational power and 
real-time responses. This is due to the 
sequential manner of the Von Neumann 
paradigm of programming associated 
with single processor systems. 

In the Computer Department of St 
Patrick's College, Maynooth, we use a 
Parallel Programming approach which 
uses a network of processing elements 
to improve efficiency and speed. The 
advantage of this approach is that the 
program may be written in a way which 
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The Software Tool being used to represent the equation 
Y{n} = X{n} + G1X{n-1} + G2X(n·2}. The plus represents 

addition of signals, triangles represent gain factors, 
and the Z_1 represents a delay. 

incorporates the concurrency of the 
system being modelled. The relative 
newness of parallel programming, 
together with a lack of knowledge as to 
how a concurrent program should 
ideally be structured, hinder the 
application of parallelism in many 
areas where benefits may be realisable. 

SoftDSP is a highly-interactive port­
able X-Windows Software tool which 
produces Parallel Programs from DFD 
specifications. It provides facilities for 
(i) creating DFDs using point-and-click 
operations with a mouse, (ii) basic 
editing and error checking, (iii) loading 
and saving of designs, (iv) on screen 
simulation, { v) generating the differ­
ence equation for the circuit, and (vi) 
generating Parallel Code. The code 
generated is then run on a suitable 
network of parallel chips. This reduces 
the development time for a parallel 
system dramatically (from months to 
hours). It also allows a considerable 
number of engineers, mathematicians 
and scientists access the power of 
parallelism without the need of 
learning parallel programming. 0 
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Short term performance underpins long term 
survival? 

The long term future of the Irish economy is vested in our 
indigenous companies who currently compete in an increasingly 

demanding global market. These companies must respond positively 
to the medium and long term challenges that they face. In the short to 
medium term, these companies must continually improve their 
product quality, cost base, delivery times and customer support to 
ensure the retention of their customers, and the survival of the 
company. This challenge generally dictates the day to day operational 
decisions of the firm. Additionally, to secure the long term survival of 
these companies, a commitment to the development of new products 
that exceed the current requirements and expectations of their 
customers is needed. This latter challenge should be central to the 
company's strategic plans. A large number of Irish Slvl.Es (Small to 
Medium-sized Enterprises) are currently grappling with these 
challenges, and some have turned to academia for support. 

The School of Engineering at the Regional Technical College in 
Tallaght has adopted an emphasis toward helping companies meet the 
short to medium term challenge as outlined above. The School is in a 
position to provide a knowledge and 'technical resource to industry 
that is specifically focused at improving its products, manufacturing 
methodologies and personnel. The ethics governing this type of work 
ensure that complete confidentiality is maintained at all times. 

The School actively promotes the participation of Irish Slv1Es in 
National and European applied research projects. These projects are 
aimed at developing generic solutions to problems that SMEs may be 
experiencing, and in general the approach is to give the participant 
S:ME ownership of the solution, thereby reducing the need for third 
party support. 

Projects that the staff of the school have undertaken to date include: 
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Back to basics 

Tallaght RTC. 

• Statistical Process Control (SPC) & Continuous Improvement (CI) for 
SMEs - a euroform project with partners in Italy and Spain that 
developed training and implementation tools on SPC and CI for 10 
Irish SMEs. This project developed a Computer Based Training 
package for SPC, suitable for an open learning environment. 

• The development of a new computer interface product using the 
School's electronics systems design suite. 

• Equipment development for SMEs in the food and health care 
industries. 

The confidential nature ·of this and other work militates against 
publication in a journal such as this, but anyone interested in 
collaboration of this type should contact the School of Engineering at 
RTC Tallaght. 0 
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Composting is probably the oldest 
biological treatment process used by man 

for the safe and efficient recycling of waste 
products.- A detailed understanding of the 
basic nnderlying principles has led to the 
development of sophisticated composing 
technology in countries such as the US and 
Germany and, very recently, in the UK. 
Although the process is currently relatively 
unknown in Ireland, it is likely to be 
introduced for both environmental and 
economic reasons over the next ten years. 

sources. Optimum conditions are arrived at using pilot 
scale trials, and matured end products are assessed for 
suitability as soil conditioners and growth media. 

Compost sample- the end product. 

Research on the composting of a wide 
range of organic wastes has been ongoing at 
Tralee RTC for the past eight years. Special 
emphasis has been placed on wastes with a 
high water content, such as animal slurries 
and sludges remaining after conventional 
aerobic or anaerobic treatment. Combination 
with low moisture bulking agents, such as 
sawdust and wood chips, has resulted in 
ideal conditions for the composting of 
"difficult" wastes as diverse as mink slurry 
and municipal sewage sludge. 

Extensive growth trials have been carried 
out on the most promising composts 
obtained. Considerable expertise has been 
acquired in the art and science of composting 
waste materials previously regarded as 
unsuitable and in some cases impossible. 

The RTC is now competent to offer an 
advisory service on the feasibility of 
composting organic wastes arising from 
domestic, farm, industrial and municipal 

Much of the work is carried out in collaboration 
with other third level institutions - e.g. University 
College Galway (Professor Emer Colleran), University 
of Guelph (Ontario, Canada), and the University of 
Exeter on behalf of South West Water PLC. 0 
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