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Unravelling the Tangle of 
by Christian A Scerri MD PhD(Molecular Genetics) 

------1 Clinical and Molecular Geneticist, Clinical and Molecular Genetics Clinic 
Medical School, St Luke's Hospital 

The Clinical Genetic Consultation 
The referring physician (either the 

primary physician or the specialist) 
are usually the first to suspect the 
genetic basis of the condition. Though 
the differential diagnosis would thus 
have already been performed, this 
would usually result in either a possible 
number of suspect genes or a number 
of possible mutations within a gene 
and in most conditions, both of these 
possibilities. Thus the clinical 
geneticist has to further dissect the 
signs and symptoms of the disease so 
as to focus on the most probable 
candidate gene. 

Once a candidate gene has been 
identified, the next step is to confirm 
or exclude the presence of mutations 
within this gene. The initial reaction 
to this would be that as we now have 
the whole of the human genome 
sequenced, then sequencing the whole 
gene should indicate the presence or 
otherwise of mutations. This is partly 
true for small genes (around 2000 base 
pairs e.g. beta globin - see figure 1) 
as a full sequencing of the gene would 
take a reasonably short time at an 
affordable cost. On the other hand, 
sequcncing large genes (e.g. CPTR 
cystic fibrosis; dystrophin - Duchcnne 
and Beckers muscular dystrophies; 
pyrin gene - familial Mediterranean 
fever; BRCAI and BRCA 11 - breast 
and ovarian cancer) would be both 
time consuming as well as very 
expensive. Thus a cheaper and faster 
strategy has to be devised. Amongst 
stable populations that lack large and 
ff,Cent migrations (such as Malta), a 
small (1 to 4) number of mutations 
would uSllally aCCollnt fOf almost 
100% of the mutations within a 
particular gene of interest. This is 
particularly true for a number of single 
gene disorders listed in table 1. Thus, 
by utilizing techniques (also listed in 
table 1) that target these particular 
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mutations, one can identify them in a 
reasonably short time and at a 
reasonable expense. The utilisation of 
these techniques requires prior 
knowledge of the molecular 
epidemiology of the disease in a 
particular population (and a full 
molecular characterization of the 
disease in the same population). 

Unfortunately, in other single gene 
disorders where de novo mutations are 
the norm, this method cannot be 
utilized as no particular mutations 
would predominate amongst the rest. 
Typical examples of this group are the 
Dystrophin gene and the FBNl gene 
(protein fibrillin- l) responsible for the 
Marfan's syndrome. In these cases the 
strategy would involve the low 
resolution screening of the whole gene 
in the proband, with sequencing of the 
areas that show a possibility of 
mutations. Once a mutation is 
characterised within the family, the 
specific test could then be utilised to 
identify this mutation in other family 
members. 

Though these testing schemes seem 
to be very logical and thus should give 
a result in evClY case, tius is not always 
true. A number of actual examples 
from the Clinical and Molecular 
Genetics Clinic, at the Medical School, 
StLuke's Hospital should demonstrate 
this. 

Case 1: ' The proband was a 5 year 
old boy with low grade anaemia, 
n1i.crocytosis, an elevated HbA2 level 
and a normal body iron level. His 
mother had a normal blood picture and 
a nonnal HbA2level whilst his father 
had a mean corpuscular volume at the 
lowest end of the normal range and an 
elevated HbA2 level. Full sequencing 
of the beta-globin gene did not identify 
any mutations or gross deletions. Thus 
one was faced with the dilemma of 
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Figure 1: The beta globin gene on chromosome 11 

whether this boy was a carrier for beta
thalassaemia or not. 

Case 2: The proband was a 14 year 
old girl with symptoms typical of 
Familial Mediterranean Fever. From 
the fan1i.ly history, it was apparent that 
her father had a similar history but 
neither her mother nor her 16 year old 
sibling had any suggestive symptoms. 
Molecular analysis showed that the 
proband, her sibling and her father all 
carried one mutated gene, whilst her 
mother had no apparent mutations in 
the pyrin gene. Both proband and 
father responded well to co1chicines 
treatment. In this case there are three 
dilemmas - as this is a recessive 
disorder, what is the most probable 
explanation for the seemingly 
dominant picture; should the second 
sibling be treated even though s/he has 
no symptoms and what type of 
counselling in regard to future 
offspring of both siblings can one give? 

Case 3: This involves two brothers 
that were both clinically suffering from 
muscular dystrophy but without any 
previous family history of the 
condition. Muscular biopsy showed a 
:scvcrc Duchcllnc type in one anJ a 
less severe Becker's type in the second. 
Dystrophin gene analysis showed no 
gross deletions or mutations. The 
question that arises is how could a 
presumably identical mutation give 
rise to two different clinical pictures. 
And in the absence of a clearly 
identified mutation, what is the 
genotype and thus the carrier status of 
the two, apparently healthy sisters? 

From the above it is clear that though 
genetic testing has the potential of 
confirming the diagnosis as well as 
offering the tools by which one can 
offer effective family counselling, there 
are a number of occasions (in our 
experience, estimated at around 20% 
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Genetic Testing - Part III 
of cases) where molecular genetic results 
would either offer no additional 
information on the disorder or present an 
even more confusing picture. It is thus 
imperative that further research on the 
molecular pathophysiology of these 
disorders is carried out so as to defme the 
molecular interactions not only in the 
multifactorial disorders but also in those 
that are today considered monogenic 
disease. In addition, molecular 
epidemiological work amongst the 
Maltese population is further required so 
as to identify the particular mutations that 
are present in the population and thus 
make their identification possible in the 
shortest time and in the least expensive 
way. This requires not only the work of 
the molecular geneticist but also the co
operation of specialists and primary 
physicians to identify and refer patients 
as well as to participate in population
based screening programmes.@ 
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