
Molecular diagnostic testing



Introduction

ÅMolecular biology has developed more than any 
other science in the last ten years. 

ÅUntil this time, the laboratory had been descriptive 
in nature. It could measure events that were 
currently going on. 

ÅMolecular biology allows the laboratory to become 
predictive in nature. 

ÅNow statements can be made about events that 
may occur to a patient in the future. 



Introduction

ÅMany medical conditions are related to 
genetic mutations. 

ÅMolecular tests predict and confirm a wide 
range of disorders - both single gene defects 
(X-linked, autosomalrecessive, autosomal
dominant) and multifactorialor complex 
disorders and traits.



Gene testing is used in many situations 

ÅTo confirm or rule out a diagnosis of genetic 
disease based on medical symptoms 

ÅTo diagnose those at risk of late-onset genetic 
disease or inherited cancer dispositions 

ÅPrenatal testing and determining carrier status 

ÅNeonatal testing 
ïEarly diagnosis and treatment 

ÅTo determine status of genes predisposing to 
complex diseases 



Choice of Techniques

ÅTechniques used to test mutations have been 
revolutionized by two developments 

ïPCR

ïIdentification of disease genes - allows tests to be 
directed towards the gene sequences themselves 



PCR detection of triplet repeat expansion

ÅTriplet repeats are found in a number of human 
disorders such as Huntington disease (HD), Myotonic
dystrophy, spinocerebellarataxia 1 (SCA 1), and 
fragile X syndrome.

ÅThese disorders are associated with expansion of a 
tri-nucleotide repeat. (A different gene is involved in 
each disorder).



Fragile X syndrome Phenotype

ÅAffects ~ 1 in 1000 boys 

ÅMR

ÅMacrocephaly

ÅLarge ears, long face

ÅTypical behavior 

ÅPerseverativespeech

ÅEcholalia

ÅDevelopmental delay
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Fragile X syndrome Adults

ÅSevere mental retardation in males

ÅVariable mental retardation in females

ÅMacroorchidism

ÅNormal transmitting males - transmit to all daughters

ÅNormal and retarded  females transmit to 50% of 
sons and 50% of daughters
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FMR-1 gene and the molecular 
mechanism of Fragile X syndrome



PCR amplification of triplet repeat 
expansion



PCR amplification of CGG



Fragment analysis of PCR product

PCR analysis is very useful for accurate sizing under 120 CGGs



Southern Blot


