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MRNA Expression

Isolate RNA from control and AAA tissue

Microarray (printed, Affymetrix, [Humina)
— Hybridization
— Signal intensity ~ proportional to copy number

Sequence (RNA-Seq)
— Count of reads ~ proportional to copy number
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Differential Expression
Patterns

*Global gene expression profiles for
AAA and control abdominal aorta
samples

*Two different microarray platforms
* [l[lumina
o Affymetrix

3,274 genes with significantly
different expression levels

Lenk et al. BMC Genomics 2007
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Making sense of
complexity

How does one comprehend 3,27

Pick and choose my favorite genes"



Approaches for Follow-up

In silico functional analysis
— Functional classification: Gene Ontology:(GO)

— Pathway analysis: Kyoto Encyclopedia of Genes
and Genomes (KEGG)

In silico transcriptional genomics

— Search for Transcription Factor Binding Sites
(TEBS) In promoter sequences
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NK Cytotoxicity Pathway

Apoptosis of the SMCs in AAA1s well known

Perforin (as well as other proteins) have. been
shown in AAA using histology previously

Increased cytotoxicity in AAA
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L eukocyte TransEndothelial
Migration (LTEM)

Immune infiltrates are presentin AAA

Increased expression of “leukocyte” genes
fits well with previous data

Increase in expression of NADPH oxidase

— Work by others indicates involvement of ROS in
JAVAVAY



KEGG pathway
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Regional Variation of
MRNA EXxpression In
the Aorta

*Baboon euthanized at Southwest National
Primate Research Center by collaborator
Laura A. Cox

from the heart to the femoral arteries



Approaches for Follow-up

In silico functional analysis
— Functional classification: Gene Ontology (GO)

— Pathway analysis: Kyoto Encyclopedia of Genes
and Genomes (KEGG)

In silico transcriptional genomics

— Search for Transcription Factor Binding Sites
(TFEBS) In promoter sequences
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GENE EXPRESSION DATA

3,274 GENES

UPREGULATED GENE SET DOWNREGULATED GENE SET
1,481 GENES 1,793 GENES

TRANSCRIPTIONAL ELEMENTS
ENRICHED IN 5 kb PROMOTER REGIONS



Cis-Response Element Site Mapping

User Specified Gene Set
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Conserved
Aligned
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Binomial Statistics 7] 1rBs
Bonferroni Multiple Test
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Y&
Transcriptional Elements

Overrepresented in 5 kb
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Matrices provided by TRANSFAC® Professional




3,274 Differentially Expressed
Genes (FDR <0.05)

1,481 Genes with
Increased Expression
in AAA

Exclusion of 150
(10%) Poorly
Annotated Genes

1,331 Genes Submitted
to Whole Genome
rVISTA

20 Genes (1.5%)
Not Found in
Database

1,311 Genes Analyzed
(p < 0.006)
13 Overrepresented
TFBS

1,793 Genes with
Decreased Expression
in AAA

Exclusion of 190
(11%) Poorly
Annotated Genes

1,603 Genes Submitted
to Whole Genome
rVISTA

23 Genes (1.4%)
Not Found in
Database

1,580 Genes Analyzed
(p < 0.006)

144 Overrepresented
TFBS




TFBSs Enriched In
Upregulated Genes

Transcription | Number of hits in | Total number
Factor Binding the submitted of hits on the |-log,q(p-value)
Site regions genome
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TFBSs Enriched in Upregulated Genes
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TFBSs Enriched in
Upregulated Genes

Of 1,311 genes, 981 (74.8%) contain one or. more binding
sites of at least one of the 13 enriched TFBSS

Range: 1 TFBS (158 genes) to 12 TFBSs @

Average: 4.2 TFBSs/gene



MMP and TIMP Expression
In AAA vs. Control Aorta
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Chromatin Immunoprecipitation

Isolate nuclel from control and AAA tissue

Crosslink proteins to DNA

Immunoprecipitate with Ab to DNA-binding
protein

Hybridize to microarray (ChlP-chip)
— Signal intensity ~ proportional to occupancy

Sequence (ChIP-Seq)
— Count of reads ~ proportional to occupancy



Network (eTs2, ELF1, RUNX1, STAT5)

Merged Network-Largest Net with expression data
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microRNA Expression

Isolate RNA from control and AAA tissue

Microarray (printed, Affymetrix, [Humina)
— Hybridization
— Signal intensity ~ proportional to copy number

Sequence (RNA-Seq)
— Count of reads ~ proportional to copy number



AAA Population Control Population

N 4

Tissue Sample Collection

RNA Isolation

Microarray Study

Real Time RT-PCR
Validation

MiRNA target identification
& function analysis
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Biological Process|

Molecular Function|
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