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AAA- Risk Factors

w Dilation of the infrarenal aorta (>3.0cm) *

w AAAs are common, lethal AL
w 2-6% men; 12% womerp60y/o A OF

w Associated with atherosclerosis but with | L &

distinct differences
¢ Transmural inflammation

¢ SMC apoptosis e
¢ Impaired extracellular remodeling 1,\.

¢ Progressive luminal expansion
w Family Hx; Smoking; HTN; DM(
w No effective therapy for early disease / \

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

Normal aorta Aorta with large
abdominal aneurysm

FADAM.




Epidemiology Studies:
AAA hasa Strong Genetic Component
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Abstract

The case histories of three brothers, the only siblings of one family, all of whom underwent surgery for the treatment of a previously
asymptomatic ruptured abdominal aortic aneurysm, are d. The ibility of ur lying constitutional and hereditary factors is
discussed and the suggestion of a primary familial incidence of atheromatous, nondissecting aortic aneurysm is raised.
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w Family history studies estimated a
/0% genetic component GAAA

w Twins study (265 twins) suggested
a /0% heritability ofAAA

abdominal aortic aneurysm development in a twin (;) 7St 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

SNPs SNP SNP SNP
! ! 4
Chromosome | AACACGCCA..TTCGGGGTC...AGTCGACCG...

Chromosome2 AACACGCCA..TTCGAGGTC...AGTCAACCG....
Chromosome3 AACATGCCA...TTCGGGGTC..AGTCAACCG....
Chromosome4 AACACGCCA...TTCGCGGTC...AGTCCACCG...

International HapMap ConsortiuriNature 2003




Low-frequency
variants with
> intermediate effect

Modest Rare variants of ®,
small effect
| very hard to identify
1.1 by genetic means
Low
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Allele frequency
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Genomic Studies In Literature
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Conclusion:

Uncorrected multiple testingndflexible study
design(particularly testing many inheritance
models and subgroups, and failure to check for
HardyWeinberg 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.

Table 4. Assessment of evidence of association.

Gene
3p21
9p21
ACE
AGTR1
APOA1
APOE
APOB
CCRS
CRP
DAB2IP
ELN
HLA-A
HLA-B
HMOX1
IL6R
IL10
LDLR
LPA
LRP1
MMP2
MMP3
MMPS
MMP13
MTHFR1
NOS3
PLA2G7
PHACTR1
SERPINE1
SORT1
TGFBR1

TGFBR2
TIMP1

TIMP2
TRIB1

Polymorphism
rs7635818
rs10757278
rsd646994
rs5186
rs964184
rs439401
rs1367117
rs333
rs3091244
rs7025486
rs2071307
A2

B61

GT(n)
rs7529229
rs1800896
rs6511720
rs10455872
rs1466535
rs243865
rs3025058
rs3918242
rs2252070
rs1801133
rs1799983
rs16874954
rs12526453
rs1799889
rs599839
rs10819634
rs1571590
rs1626340
rs1036095
rs764522
rs4898
nt573 G/A
rs2954029
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Overall assessment
Weak
Strong
Weak
Moderate
Weak
Weak
Weak
Weak
Weak
Strong
Weak
Weak
Weak
Weak
Strong
Weak
Moderate
Strong
Strong
Weak
Moderate
Weak
Weak
Weak
Weak
Weak
Weak
Weak
Strong
Weak

Weak
Weak

Weak
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Assoclating DNA Variation with AAA

GWAScommon
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

Lessfrequent Variants
MAF<=5% in 1KG, CG,

NHLBI ESP

association test:-alpha

305 variants, 38 genes

PTEN Signaling (37)

RhoGDI Signaling (35)
CAMP-mediated signaling (34)
PPAR Signaling (33)

NF-kB Signaling (32)

Systemic Lupus Erythematosus S... (31)
Glioblastoma Multiforme Signal... (29)
Leukocyte Extravasation Signal... (29)
Role of Osteoblasts, Osteoclas... (29)

p70S6K Signaling (28)

RAR Activation (28)
Sphingosine-1-phosphate Signal... (28)
B Cell Receptor Signaling (27)

Protein Kinase A Signaling (27)
Wnt/B-catenin Signaling (27)

o0k wbdPE

Input VCF

remove blacklisted genes
select lesdrequent variants
general functional relevanc
Association test (case vs ¢
AAA relevance w/ Ingenuit]

curation

Regulation of the Epithelial-M... (38)
Hepatic Fibrosis / Hepatic Ste... (39)
Glucocorticoid Receptor Signal... (45)

Hepatic Cholestasis (50)

Human Embryonic Stem Cell Plur... (63)

G-Protein Coupled Receptor Sig... (22)
eNOS Signaling (23)

Production of Nitric Oxide and... (24)
Estrogen-Dependent Breast Canc... (24)
Estrogen Receptor Signaling (24)
ERK/MAPK Signaling (24)
Dopamine-DARPP32 Feedback in c... (24)
Acute Phase Response Signaling (24)
Molecular Mechanisms of Cancer (26)
Aryl Hydrocarbon Receptor Sign... (26)

\31°4

Rare Variants

not present in 1KG calls
HEAEmMutational burden
case/ctrl: PPhetwork




