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ω Dilation of the infrarenal aorta (>3.0cm)

ω AAAs are common, lethal

ω 2-6% men; 1-2% women >60y/o

ω Associated with atherosclerosis but with 
distinct differences

ςTransmural inflammation

ςSMC apoptosis

ςImpaired extracellular remodeling

ςProgressive luminal expansion

ω Family Hx; Smoking; HTN; DM(-)

ω No effective therapy for early disease

ω Intervention is guided by imaging 
(ultrasound, CT scans, etc)

AAA - Risk Factors



Epidemiology Studies: 
AAA has a Strong Genetic Component

ωFamily history studies estimated a 
70% genetic component of AAA

ωTwins study (265 twins) suggested 
a 70% heritability of AAA

ω1st degree relatives have 2x risk



Background: Single Nucleotide 
Polymorphism (SNP; or Variant SNV)

All Humans are at least 99.5% similar in their genetic code

Most common of form genetic variation occurs when a single 
nucleotide differs between individuals

Single Nucleotide Polymorphism (SNP) 

On average ~ 1/300 base pairs

International HapMap Consortium, Nature 2003
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Genomic Studies in Literature

Conclusion: 
Uncorrected multiple testingand flexible study 
design(particularly testing many inheritance 
models and subgroups, and failure to check for 
Hardy-Weinberg equilibrium) contributed to 
apparently false associations being reported. 
Heterogeneity, possibly due to the case mix, 
geographical, temporal, and environmental 
variation between different studies, was evident.
Polymorphisms in nine genes had strong or 
moderate supporton the basis of the literature 
at this time. 



Associating DNA Variation with AAA  

Less-frequent Variants

MAF<=5% in 1KG, CG, 
NHLBI ESP
association test: c-alpha

Rare Variants

not present in 1KG calls
HEAL-mutational burden 
case/ctrl; PPI network

1. Input VCF

2. remove blacklisted genes

3. select less-frequent variants

4. general functional relevance

5. Association test (case vs ctrl)

6. AAA relevance w/ Ingenuity 

curation

305 variants, 38 genes
сл ƎŜƴŜǎ Ҧ пл ttL ƳƻŘǳƭŜǎ

GWAS: common 
variants

all variants aggregated by 
gene (gene burden test)
GWAS; pathway analysis

DAB2IP
LRP1
LDLR
SORT1
IL6R
CDKN2BAS1/ANRIL
SMYD2
LINC00540
near PCIF1/MMP9/ZNF335
ERG


