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The training course �Molecular Epidemiology� was
hold in the Institute for Oncology and Radiology of Ser-
bia (Belgrade, Yugoslavia) in September 27-28, 2001.
It was supported by European School of Oncology
(ESO) and organized by Dr. Ana Jovicevic-Bekic
(Yugoslavia) and Prof. Alexis Benos (Greece).

This course was dedicated to the problem of cancer
burdening in the world and new perspectives of molecular
epidemiology. Recent advances in genomics, microar-
ray technology and bioinformatics hold promise for ra-
pid identification of polymorphic gene variants or altered
gene expression influencing both response and sus-
ceptibility to carcinogens. Another area of molecular epi-
demiology concerns the role of specific environment fac-
tors and their modulating effect on genetic polymorphism.
Thus, it is the gene-environment interactions that de-
termine an individual�s cancer risk and identification of
such individuals can offer promising field of research for
the development of rapid assessment approaches to
prevent cancer. Its future success will depend on the
application of validated biomarkers.

The major topics of lectures in the training course
�Molecular Epidemiology� were:

� Problem statement;
� Molecular biology;
� Epidemiological methods;
� Assessment of exposure to carcinogens;
� Inherited and acquired host cancer susceptibility

factors;
� Professional ethics in scientific research.
In lecture presented by Dr. L. Raicevic-Maravic

(Yugoslavia) the use of molecular biology techniques
in cancer research was discussed. The most appro-
priate method for mutational analysis is DNA sequen-
cing, but it has some disadvantages: it is expensive,
time consuming and difficult to perform. Other meth-
ods such as Single Strand Conformation Polymorphism
(SSCP) and Heteroduplex Analysis are quite specific,
simple and rapid. To detect epigenetic alterations the
method of Protein Truncation Assay is widely used. The
main disadvantage of this technique is impossibility to
detect non-truncated mutations, therefore usage of al-
ternative approaches is required. The last methods can
be used for detection of  mutations, but not for their
identification. For the search of unknown mutations, the
allel-specific oligonucleotide hybridization may be used.
Recently, for the detection of mutations DNA microar-
ray (so called DNA chips or gene chips) is used.

The special attention was paid to future perspectives
of transitional studies for assessing gene-environment
interaction (lectured by Dr. Paul Brennan, France). As
known, gene-environment interaction studies have been
based on a relatively limited sample size, with the analy-
sis of several genes. Transitional studies are used to fill
the gap between laboratory experiments and population-
based epidemiology. The aim of these studies is to cha-
racterize and validate biomarkers and to optimize the con-
ditions for their use. Healthy people, patients and workers
with specific exposure are involved in these studies.

Prof. B. Dimitrijevic (Yugoslavia) told about descrip-
tion of genetic markers associated with controversial

issue known as Balkan Syndrome, that is characteri-
zed by complex, multi-organ chronic symptoms inclu-
ding neurological, muscular-skeletal, rheumatic, mu-
cocutaneus and others. The incidence of cancer and
congenital defects has increased significantly after ag-
gressive bombing during the Gulf war. Incidence of
cancer and congenital anomalies have almost doubled
since the war in Bulkan�s countries.

The training course also include lecture about he-
reditary cancer syndrome and genetic counseling (pre-
sented by Lidija Raicevic-Maravic, Yugoslavia). The
great potential of molecular epidemiology for early de-
tection of carieers with germ-line mutations, which
predispose to cancer, become evident after cloning of
respective genes. Genetic testing has moved from re-
search laboratories to clinical estimation of cancer sus-
ceptibility in the high risk families. Recently, hereditary
cancer syndrome was divided into 3 categories accor-
ding to the indication for genetic testing:

1) familial adenomatous polyposis (FAP) (alteration
of APC gene), multiple endocrine neoplasia type 1
(MEN 1) (MEN1 gene) and type 2 (MEN 2) (RET gene),
and retinoblastoma (Rb gene). This is well-defined
hereditary cancer syndrome; genetic tests in this group
are the part of a standard procedure for affected pa-
tients and their family members;

2) hereditary non-polyposis colon cancer (HNPCC)
(MLH1, MSH2, MSH6, PMS1 and PMS2 genes), heredi-
tary breast/ovarian cancer syndrome (BRCA1 and BRCA2
genes), Li-Fraumeni syndrome (p53 gene). Relation be-
tween identification of a mutation carrier (heterozygote) and
medical benefit in this group is not well established yet;

3) melanoma syndrome (CDKN2A and CDK4 genes),
Wilm�s tumor (WT1 genes) and familial papillary renal
carcinoma (MET genes) are defined familial syndrome
in which germ-line mutations have been identified in the
small number of families and the significance of the de-
tected mutations is not clear. Genetic tests for this group
should be performed only as a part of research setting.
Therefore, knowledge of cancer genetics and its appli-
cation to cancer-prone families may provide one of the
most powerful and potentially cost-effective approach
for early cancer detection, prevention and control.

It is dificult to give review of all lectures presented at
the course. Nevertheless, I would like to say about lec-
tures: �Epidemiological methods� (Dr. M. Jarebinski,
Yugoslavia); �Biological markers in occupational risk�
(Dr. P. Bulat, Yugoslavia); �Biological markers of effect of
early lung cancer� (Prof. V. Ivanovic); �Acquired mutations�
(Dr. M. Brankovic-Magic, Yugoslavia), which were very
interesting for participants.
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