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A brief account of an improbable career in the field of genetic toxicology is given, extending from my
early years in Malta through a life-changing decision to study in Australia (Down Under). I describe the
circumstances that led to the discovery of the cytokinesis-block micronucleus (CBMN) assay and its
evolution into a cytome assay of chromosome breakage and loss (micronuclei), asymmetrical
chromosome rearrangements or telomere end fusions (nucleoplasmic bridges), gene amplification
(nuclear buds), cell death (necrosis, apoptosis) and cytostasis (nuclear division index). This paper also
describes the role of my laboratory in the beginning of the HUMN project, its achievements, and the
applications of CBMN cytome assays in the fields of radiation biology, genetic toxicology, epidemiology,
biodosimetry and genome health nutrigenomics, leading to the Genome Health Clinic concept. Along the
way [ mention my encounters with some of the influential people in the field of mutagenesis who
provided me with the motivation and guidance needed to realise these achievements. I hope this account
provides some inspiration to the next generation of scientists who may be fortunate to see the realisation
of the application of the principles of mutagenesis in health optimisation or disease prevention and
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eventually in mainstream medicine.

© 2009 Published by Elsevier B.V.

1. The formative years

In my wildest dreams I would have never imagined that my life
in research would turn out as it has. The first 25 years of my life
were spent in Malta where I was born. That I had an inclination for
biological sciences was evident in my very early years when I was
fascinated by the response of ants to environmental stress and
their ability to survive extreme conditions. There had never been
any professional scientists in my family, but on my mother’s side
two uncles were doctors, and on my father’s side one uncle was a
pharmacist. My father was a health inspector, and my mother
trained as a nurse. Therefore, by and large, I was exposed to issues
underlying the importance of health maintenance, and growing up
in the Mediterranean there was always strong awareness of the
importance of diet, although the prevailing philosophy was the
more you ate the better, which explains the high incidence of
obesity and diabetes in Malta. Malta is a densely populated island
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(316 km?, population 402,000), and traffic fumes are a major
pollution problem on busy roads such as the one I lived on in
Birkirkara. Furthermore it was common when swimming to find
your legs stained with tar residues from oil tankers that criss-
crossed the Mediterranean sea. It was these experiences that first
stimulated my curiosity about scientific issues relating to the
effects of environmental pollution and diet on human health.

I graduated with a Bachelor’s degree in Chemistry and Biology
from the University of Malta and during this period developed an
interest in such aspects of marine biology as measuring the impact
of pollution on marine organisms and understanding the ecology of
the rocky shores around the island of Malta. The latter was the
focus of my Master’s degree, in which I studied the zonation of
organisms in the intertidal zone in the south of the island as well as
the structure and function of the vermetid sessile mollusc
Serpulorbis arenaria which was present in two polymorphic forms.
This was my first great experience in basic research under the
guidance of Dr. Victor Jaccarini who was in charge of the marine
biological station located in one of the great fortifications, Fort St.
Lucian, built by the Knights of the Order of St. John. My hope was to
carry on my career in marine biology and ecology but these hopes
were dashed when the government changed. The Socialist Party
that took power believed that arts and science faculties at the
university were a waste of money and decided amongst other







