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1 Small, circular DNA molecules called plasmids are
removed from bacterial cells. These plasmids serve as
vectors—molecules which will carry genes of interest.

Bacteria

Bacterial This plasmid includes antibsotic
chromosome resistance genes, a gene responsible
for blue color (LacZ), and within the
Y LacZ gene, a multiple cloning site
(also known as a polylinker)
containing various restriction sites.
Plasmid
. p Antibiotic resistance genes
Plasmids LacZ gene (blue color) Cell containing
7 \ __Muttiple cloning site (MCS) gene of interest
/- —— Restriction sites

{ 2 DNA containing the gene
ol \ of interest is also taken
: from its cell.

Restriction enzyme
recognition sequence

3 A restriction enzyme (also called a restriction
endonudease) recognizes its specific
restriction site—a short sequence

DNA cleavage about 4-8 base pairs long.

4 It breaks apart the DNA,
leaving overhangs called sticky ends. 4 Restriction ment
The restriction en. cuts open the \ frog

circular plasmids. cuts out / \ rogen bondin
megeneofmterestfromnts molecule. / Hyd N .

) g
/ \
5 The sticky ends of the restriction,  »
h%a ments attach to each othér. | / C
hydr:gen* i LAl g
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Sizing of PCR Known p Phes08del CFTR Simple, cheap
products mutation; tnnucleotide

expansions in HD and

SCA genes

ARMS-PCR Known CFTR mutations Multiplex possible

Oligonucleotide Known CFTR mutations Multiplex possible

ligation

Real-time PCR  Known Factor V Lelden Expensive equipment

Conformation- Unknown Any gene High-throughput method that can use
sensitive capillary sequencer platform

capiliary
electrophoresis

High-resolution  Unknown Any gene High sensitivity; high-throughput method
melt

Sanger Known or Any gene Gold standard

sequencing unknown

Pyrosequencing Known or Any gene Expensive equipment

unknown
DNA microarray Known or Any gene High throughput, expensive equipment
unknown Sensitivity to detect some types of
mutations is limited
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seqguencing interpretation of novel variants can be
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Mutation Detection
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3 Chromosome band Jras . : 2
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7] [ o
Fo Comparative genome g
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® 105 — B Submicroscopic region | 50-250,000 bp =
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e =3
Chromosomal c
104 —{ microarrays 3
3
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10—
11—
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David Vetter, a young boy from Texas, lived out in the real world - in a plastic bubble. Nicknamed "Bubble Boy," David
was born in 1971 with severe combined immunodeficiency (SCID), and was forced to live in a specially constructed
sterile plastic bubble from birth until he died at age 12.
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