Molecular diagnastic testing



Introduction

A Molecular biology has developed more than any
other science In the last ten years.

A Until this time, the laboratory had been descriptive
In nature. It could measure events that were
currently going on.

A Molecular biology allows the laboratory to become
predictive in nature.

A Now statements-carnbemaderabout eventsihat
may oeccuritosanpatientinthefuture.



Introduction

A Many medical conditions are related to
genetic mutations.

A Molecular tests predict and confirm a wide
range of disordersboth single gene defects
(X-linked,autosomalrecessiveautosomal
dominant) andmultifactorialor complex
disorders and traits.



Genettestingds:tisethimmany:situations

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

A To diagnose those at risk of labmset genetic
disease or inherited cancer dispositions

A Prenatal testing and determining carrier status

A Neonatal testing
| Early diagnosis and treatment

A To determine status of genes predisposing to
complex diseases



Choicecofifechnigties

A Techniques used to test mutations have been
revolutionized by two developments
i PCR
I Identification of disease genesllows tests to be
directed towards the gene sequences themselves



PCRidetection Ofrtripletaepeatexpansion

A Triplet repeats are found in a number of human
disorders such as Huntington disease (HiB)otonic
dystrophy,spinocerebellaataxial (SCAL), and
fragile X syndrome.

A These disorders are associated with expansion of a
tri-nucleotide repeat. A different gene is involved In
eachdisorder).



FragileX syntromerRhenotype

A Affects ~1in 1000boys
A MR

A Macrocephaly

A Largeears, long face
A Typicabehavior

A Perseverativespeech
A Echolalia

A Developmentablelay




Fragile s syndrome Adults

A Severamental retardation irmales

A Variablemental retardation in females

A Macroorchidism

A Normaltransmitting males transmit to all daughters

A Normal and retarded females transmit 50% of
sons antb0% of daughters
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Fragile XsSyndreme
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Structure and inheritance of CGG repeats
in fragile X syndrome
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FIG. 5-15 A pedigree showing the inheritance of the
fragile X syndrome. Females who carry a premutation (50 to
230 CGG repeats) are dotted. Affected individuals are rep-
resented by solid symbols. A normal transmitting male, who
carries a premutation of 70 to 90 repeat units, is designated
NTM. Note that the number of repeats increases each time
the mutation is passed through another female. Also, only
5% of the NTM’s sisters are affected, and only 9% of his
brothers are affected, while 40% of his grandsons and

16% of his granddaughters are affected. This is the Sherman
paradox.



FMR1 gene and:thenmaolecular
mechanismoofrEragile X/ synearome
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PCR:amplification ofrtripletdepeat
expansion

CGG repeat region Coding sequence
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Southern blot PCR



PCR:amplification of GGG

(A) PCR amplification of the CGG-repeats:
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PCR analysis is very useful for accurate sizing Ut cGGs
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