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Genomic technologies

From Northern blot to “real time”-PCR

Measuring steady state mRNA level

Extracted RNA/mRNA
Hybridization - solid - Northern blot
- slot blot
- solution - S1 nuclease protection

- RNase protection
- primer extension
RT-PCR - semi-quantitative

- RT-PCR (reverse-transc)
- RT-PCR ELISA

- quantitative
- RT-PCR
- RT-PCR ELISA
- real-time PCR

In tissues or cells - in situ hybridization
- in situ RT-PCR

PCR

1. Template DNA

2. Nucleoside Tri-phosphates
3. Primers

4. Taq DNA Polymerase

Isolated from Thermus aquaticus, a bacterium
found in a hot spring.

Catalyzes the synthesis of DNA

Stable at near-boiling temperatures

PCR : Polymerase Chain Reaction

PCR 30 - 40 cycles of 3 steps
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PCR

PER. Denaturation 94°C
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PCR animations

«  http://'www.dnalc.org/resources/BiologyAnimationLibrary.htm
« http://'www.bio.davidson.edu/courses/Immunology/Flash/RT_PCR.htm
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Genomic technologies

EST, differential display, SAGE

EST

Tissue or Cell line

Isolate mRNA and
reverse transcribe
Into cDNA

-
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Clone cDNA into a vector
to make a cDNA library

cDNA cDNA

vector

vector

Pick individual clones
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ector
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Sequence the
5" and 3" ends of
cDNA insert

vector

EST, subtractive hybridization,
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Microarray




Microarray
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DNA microarray

GeneChip

Hybridized Probe Cell

GeneChip p53 Probe Array * H
Singls sranded, Ruorescenty
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Oliganuclestide probe:
XN

Each proba cel contsins
millions of copies of a specific
18mer dligonuciestide probe

128 mm

Antisense

Over 50,000 fferent prooes
complementary o senss and
ant-sanse p53 genomic DHA

Image of Hybridized Probe Array

GeneChip
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The old algorithm by MAS4.0

. Average Difference and Expression Level

The Average Difference (Avg Diff) serves as o rebaive indicator of the level of expression of o
transeript. As will be discussed in the Comparison Analysis, this metric can be used to determine
the change in expression of & given gene between two experiments. The Avg Diff 15 calculated by
taking the difference between the PM and MM of every probe pair and averaging the differences
over the entire probe set:

Avp Diff = £ (PM - MM) / (Pairs in Avg)
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Genomic technologies

FISH and physical mapping

FISH

(Fluorescent
in situ
hybridization)
BAC/YAC

genomic
DNA chip

DNA probes specific to regions of particular chromosomes are attached to
fluorescent markers and hybridized with a chromosome spread. The picture
shows a computer-generated "False Colour" image in which small variations
in fluorescence wavelength among probes are enhanced as distinct primary
colours. The combination of probes that hybridize to a particular chromosome
produces a unique pattern for each chromosome.

Genomic technologies

CGH and array CGH

Comparative Genomic Hybridization
e

| DNA labeling
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[ DN detection
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Comparative Genomic Hybridization
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Comparative Genomic Hybridization
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Genomic technologies

Gene disruption, mutagenesis, & transgenics

High-throughput molecular biology

Gene disruption
Mutagenesis
Transgenics

... well,.. you may all know these




Genomic technologies

RNA:I interference

RNA interference

RNA interference / Post-transcriptional gene silencing
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RNA interference

Introduction of ds-RNA into a cell inhibits gene
expression in a sequence-dependent fashion
Observed in

Drosophila

Nematodes

Fungi

plants
Speculated function of

Anti-viral defense?

Modulation of transposon activity?

Regulation of gene expression?
RNAaselll-type enzyme (or dicer, CAF)

RISC (RNA induced silencing complex)
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Yeast two hybrid

Yeast two-hybrid
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ds-DNA chip
chlIP and chiP-in-chip




Environmental stimulus
For real expressionist
Signal transduction pattways DNA-binding proteins are
aoaoaabesaen crosslinked to DNA with
formaldehyde in vivo.
Transcriptional 3 O
aclivators WA, 00 Isolate the chromatin. Shear
WX % AX DNA along with bound
R WAL proteins into small fragments.
WA bl
Bind antibodies specific to
the DNA-binding protein to
isolate the complex by
) -+ ,L precipitation. Reverse the
D CJ %‘ cr linking to release the
[ () DNA and digest the proteins.
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L ) WO WAON DNA sequences to see if they
[ — 000! MR were precipitated with the
] ) antibody.
Gurent Dpiion in Geni & Dedcprnt

The Yeast Genome, Including Intergenic Regions

14,097 unique DNA spots

ChiIP-chip ChIP-chip

Mapping the Position of DNA-Associated Proteins - .
- rasolution

1. Crosslink DNA and Proteins 2. [=
‘ Fragment DNA \\\/—'— {\
Astivody -

’

Close-u p of one sector
a DNA microarray

3. Amplify and Label 4. Hybridize to Whole-Genome Microarray
Immunoprecipitated DNA
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Protein-Genome Interactions Change
with Environmental Condition

Gondition 1 Condition 2 Enrichment in:
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Protein-genome interaction
Protein- Conmion 1 Cuy
Rap1 Interacts with the Yeast Genome
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The interaction of Rap1 with chromosomes 5 and 8




zif268/DNA
(zinc finger)
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