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Parvovirus Bl9 infection an underestiniated 
problelll 

Established in January 1998, the purpose 
of all research and development work 

carried out in the biotechnology laboratory 
at NUI Maynooth is twofold. Firstly it is 
our aim to carry out strategic 
immunological research, and secondly to 
translate this knowledge into valuable 
commercial realities . The group has two 
main areas of interest: 

1. Parvovirus B19. 
Parvovirus B19 (B19) is a human pathogen 
which can cause a mild flu-like illness and 
joint pain. More importantly, foetal loss can 
occur if infection occurs during pregnancy, 
and it is conservatively estimated that 
upwards of 5,000 pregnancies are lost 
annually in the European Union due to B19 
infection. The work of our group is primarily 
directed towards the development of 
sensitive viral and anti-viral antibody 
detection systems, and at understanding the 
fundamental immune mechanisms operating 
against this virus (in collaboration with Dr 
B.P. Mahon, NUI Maynooth). 

A polymerase chain ·reaction (PCR) based 
assay for the detection of parvoviral DNA has 
been developed in collaboration with Biotrin 
International, and current efforts are directed 
towards the establishment of this test as a 
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Microplate detection of viral nucleic acid. 

screening tool for testing both infected 
individuals and pooled blood products. Use 
of this robust and sensitive test system in 
clinical laboratories should aid in the 
successful treatment of pregnant women 
infected with B19 during pregnancy by 
identifying B19 both prior to and post
treatment, respectively. 

Regarding immunity studies, we, along 
with others, have recently demonstrated that 
immunity against this virus may be 
compromised due to selective antibody loss 
in the post-infection recovery period (Kerr et 
al., journal of Medical Virology, 57, 179-185, 
1999). In a Health Research Board funded 
project, sensitive in vitro cell culture systems, 
in association with highly purified 
recombinant B19 antigens, are being 
employed to explore the unique nature of the 

immune response . to parvovirus B19. 
Insight into immune mechanisms against 
B19 should facilitate anti-viral treatment 
and vaccine development. 

2. Imm.unodiagnostic assay 
development 

Work in the biotechnology laboratory, in 
collaboration with a number of Irish 
biotechnology companies, is also directed 
towards immunodiagnostic assay develop-

ment and the production of recombinant 
proteins for both immunodiagnostic and 
vaccine uses. To date, our laboratory has 
successfully completed one joint Enterprise 
Ireland/Tridelta Development Limited funded 
project to develop an automated assay system 
for the stress response protein, Haptoglobin. 

Another Enterprise Ireland funded project 
has facilitated the establishment of a 
recombinant protein expression unit, and 
currently a number of model proteins (e.g. 
parvovirus B19 NS1 protein) are under 
investigation to establish the feasibility of 
using the baculovirus/insect cell expression 
system for the secretion of commercially 
relevant diagnostic antigens. 
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Research at The Queen's University of Belfast on 
reducing life cycle cost 
The School of Aeronautical Engineering at Queen's University 

Belfast and Bombardier Aerospace Shorts have been conducting 
research to reduce life cycle cost of aircraft by trade off between 
manufacturing cost and fuel cost. In the aircraft industry, the 
specification of surface smoothness requirements , commonly referred 
to as manufacturing tolerances, arises out of the aerodynamic 
necessity to minimise drag, i.e. to reduce fuel burn for the sector of 
operations. 

In the Nineties, for the majority of flight sectors, fuel burn 
constitutes nearly 10% to 15% of the Direct Operating Costs (DOC), 
while aircraft unit price contributes to nearly three to four times more. 
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Breakdown of Direct Operating Cost. 
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Using AEA ground rules, a typical DOC breakdown of a 100 passenger 
subsonic jet aircraft on a flight over 1000 nautical miles is given in the 
Figure. 

Aircraft unit price and parasite drag are related to the manufacturing 
tolerances. 

The project offers an integrated methodology for industrial usage to 
arrive at a revised tolerance specification from the current practices in 
a concurrent engineering environment at the conceptual stages of 
design, as a customer driven design strategy to reduce aircraft DOC. 
The findings could lay the foundation for advanced research on Design 
for Manufacture. This project also offers the opportunity for national 
dissemination for standardisation of tolerance allocations for generic 
aircraft components. 

Present study indicates that tolerance relaxation from the 
current specification can save up to 0.27% of the DOC, which is 
a significant saving in terms of cost for an airline. 

This research project was funded by the Engineering and Physical 
Sciences Research Council UK and Bombardier Aerospace Shorts 
Brothers plc, under an IMI managed programme. 

Contact: Professor S. Raghunathan, 
School of Aeronautical Engineering, 
The Queen's University of Belfast, 
David Keir Building, Stranmillis Road, 
Belfast BT9 SAG; Tel: 01232-335417. 
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