Molecular Diagnostics
(a brief review)
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Overview

 DNA basics and mutations
» Southern Blot

* Northern Blot

* Western Blot

« PCR

 FISH

 DNA Microarray



p—s &

DNA

 DNA A=T G=C
* More stable than RNA

* Denaturing depends on G C content
— Denaturing temperature (T )



Mutations

* Any change
« Silent- No change in protein
 Missense- change in protein
 Nonsense- truncation

* Splice- change In site = intron not
removed

 Frame Shift- altered reading frame
(+/- 1 or 2 bp)

 Unstable trinucleotide repeats
 Chromosomal translocations
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Restriction Enzymes

» Cut at specific sequences in DNA

* Can be anywhere from 4-8 bp In
length

« Usually cut palindromes
for example: racecar



RFLP (restriction fragment
length polymorphisms)

Restriction enzymes recognize a specific “code”

Mutations result in a loss of recognition of that code
resulting in a different sized fragment of DNA that
can be identified on a gel



Limitations

* most human genetic diseases are
more varied than the single mutation

 diseases which result from several
mutant genes working together to
produce the disease phenotype

 genetic diseases for which no gene
has yet been discovered



Southern Blot (DNA)
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oy R “Blot” DMNA fragments from
agaroze gel onte membranas

Place DHA fragments
on an agaross gal and
separate by electrophoresis

Membrane imprinted
with DMNA bands

\

Detection (the method
depends on the bype of
probe you use) reveals a
Band where your probe
bBound to the target

SeqQuenoe.

Add a labeled probe to the
mermbrane (in buffer saeluthan).



Limitations

« Abundant High quality DNA needed
* Labor intensive

* Requires fresh or frozen tissue




Northern Blot (RNA)

* method for determining transcript
Size

* for detecting alternatively spliced
transcripts.

« Same as Southern Blot except the
probe Is to a specific RNA sequence



Limitations

* RNAase!!ll
* Less sensitive than RT-PCR
« Can only detect one probe at a time




DNA Amplification
PCR-

Targeted sequen:e
3| | 5°
5° _ 3
Heat, cool, add
primers to get

ssDHA that
primers anneal to

13 3R
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Primer Primer

Add Taq polymerase,
dGTP, dCTP, dATP, ATTP
to synthesize

complimentary strand

Repeat cycle
25 to 75 times
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DNA Amplification

 RT-PCR: reverse transcription
— RNA to DNA (cDNA)

« Multiplex PCR: 2 different targets
 Nested PCR

 Real Time PCR: simultaneous
amplification and detection



PCR Testing for F V Leiden:
Results on Capillary Electrophoresis

Applied -
Biosystems jackieigh18106

GeneMapper v3.5

Sample File Sample Name Panel SQ
| FVL++25 None
210 270 330

AA (homozygous for mutation)

\ U

FVL+-25 None
270

(heterozygous for mutation)

G (normal)

i
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FISH

Fluoresence In Situ Hybridization

Labeling with

fluorescent dye
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FISH

« Can detect translocations, gene
amplifications and deletions




Microdeletion Syndromes Diagnosable with FISH

* Cri-du-Chat

« Steroid Sulfatase Deficiency

* DiGeorge Syndrome

Kallman Syndrome

« Willlams Syndrome

* Prader-Willi/Angelman Syndrome
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(CISH) Chromogenic In-situ
Hybridization

 Similar to FISH

* enzymatic reactions under the
brightfield microscope on formalin-
fixed, paraffin-embedded (FFPE)

tissues.



p—s &

DNA Microarrays

e Genome wide evaluation
« Gene expression profiling

* Genes from 1 sample compared to
another (patient and control)



Expenmental Cell
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Reverse transcription,
fluorescently labeled
with Cy3 (Green)
and Cy5 (Red)

Combine equal amount and
hybridize onto microarray
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