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Introduction
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Proteins
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DNA Cloning
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DNA Cloning

DNA fragment '\ O Plasmid
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Bacteria Culture
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DNA Cloning - Vector Construction

Expression Systems:

. Promoter
*Bacterial

*Yeast

*Baculovirus (Insect)
*Plant

*Mammalian
*Cell-free

Selection marker/
Resistance gene

Replication
Origin
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DNA Cloning - Restriction Nucleases
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DNA Cloning - Ligation
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Alberts, et al. 2002
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Polymerase Chain Reaction
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Polymerase Chain Reaction

LLLL1l DNA template and primers
Heat to denature DNA

v

MTTTTTTTTITITTTIIT 71T
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1 Cool to anneal primers

DNA polymerase uses original DNA

as a template to make a copy

v

Resulting DNA is one strand of original

template and one newly synthesized strand
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Quantitative PCR (qPCR)

Dye-based (SYBR) Probe-based (TagMan)
DNA-binding dye fluoresces when Probe labeled with a fluorophore and a
bound to double stranded DNA quencher.

Probe binds a specific sequence between
the primers

Probe is digested during DNA synthesis,
releasing fluorophore from quencher.
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gPCR

Amplification
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Reverse Transcriptase PCR (RT-PCR)

Quantifying gene expression

NN EE NN RNA

l Reverse transcriptase, DNA primers

complementary DNA (cDNA)
RNA

Lot rrrrrred cDNA used as template for gPCR
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Gel Electrophoresis
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Gel Electrophoresis
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EtBr stained EtBr in gel
after run
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Gel Electrophoresis — Two Dimensions

Isoelectric Focusing
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From Bench to Bedside - Molecular Techniques: Tools for Success




Hybridization Techniques
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Hybridization Techniques

Southern Blot (DNA) — labeled, single-stranded
nucleic acid probes to detect DNA

Northern Blot (RNA) — labeled, single-stranded
nucleic acid probes to detect RNA

Western Blot (Protein) — labeled probes to detect
specific protein (primary and secondary antibodies)

Enzyme-Linked Immunosorbent Assay (ELISA) -
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Hybridization — Southern and Northern

stack of paper towels remove nitrocellulose
paper with tightly bound
(A) unlabeled ~ o (B) (C) nucleic acids
RNA or DNA

nitrocellulose

paper gel

labeled RNA or
DNA of known sizes
as size markers

agarose
gel
LABELED PROBE
alkali solution HYBRIDIZED TO

: SEPARATED DNA oY
NUCLEIC ACIDS SEPARATED SEPARATED NUCLEIC ACIDS BLOTTED D) plastic
ACCORDING TO SIZE BY AGAROSE ONTO NITROCELLULOSE PAPER BY SUCTION bag
GEL ELECTROPHORESIS OF BUFFER THROUGH GEL AND PAPER

labeled

probe
in buffer
LABELED PROBE HYBRIDIZED TO
COMPLEMENTARY DNA BANDS
VISUALIZED BY AUTORADIOGRAPHY
(E)
gitions :
R of < —_—m ] labeled
labeled \— " bands
markers it _/
Alberts, et al. 2002
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Hybridization — Western Blot

Transfer proteins from gel to membrane Hybridization

gel

membrane transfer
buffer-soaked filter paper| stack
cellophane

gel

membrane transfer
buffer-soaked filter paper [ stack

Visualization

buffer-soaked filter paper

Mylar mask

(+) anode —

Winston et al. 2008
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Hybridization - ELISA

Enzyme

. * Sensitive and specific
ra

* Quantification of
N s | Non-coloured ‘ picogram levels of protein

Streptavidin
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Target molecule

>
Capture antibody - - » l '
Microtiter plate

de la Rica and Stevens, 2012
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Array-based assays
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Array-based Expression Profiling

Hybridization targets are
microprinted on to glass slides

or chip-based arrays

[REF] so01009
[Lot] 1234567
. 2099.99.99

A

0501009001 234500309001 23456 755866

Gene Profiling Array
cGMP U133 P2

GeneChip

A
Affymetrix

oo

lackburn and Shoko, 2011.
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Array-based Expression Profiling
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Comparison mRNA Fluorescent
tissues isolation cDNA

Array
hybridisation

Signal overlay

Robinson et al., 2000

Laser scanning
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Protein Arrays

A |
analytical protein microarrays -
ﬁ S -
| )\ reporter
— antibody
fluorophore oy =)
targeted
protein — "
capture
antibody Y Y
analyte labeled sandwich
B

functional protein microarrays
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‘ ATP

.

protein— protein— protein— kinase
protein small molecule  nucleic acid
reverse-phase protein microarrays
T -~

cell detection

reverse phase

Analytical: Antibody-based arrays for
protein detection

Functional: Protein-based arrays for
detection of functional interactions

Reverse Phase: Analyze many samples at
once.

Sutandy et al. 2013
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