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Genetic Studies of Lipids and Heart Attack
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1p13 minor allele is associated with ¥ LDL-C, ¥ M risk

Chr SNP (genes) Combined P value
1p13 | rs599839 (?7??7) 8 x 10-160
19p13 | rs4420638 (APOE) 3 x 10-140
19p13 | rs6511720 (LDLR) 2 x 10-110
2p24 | rs1367117 (APOB) 6 x 10-109
2p21 | rs6544713 (ABCG5/ABCGS) 4 x 10-47
5913 |rs12916 (HMGCR) 1 x 1045

Major MAF = 25% rs599839
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1p13 Minor Allele is Associated with AN Gene Expression,
Specific to Liver
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Proposed model

SNP discovered to be

associated with myocardial SNP discovered by
infarction in 2007 and LDL ~ Musunuru et al. that may
cholesterol levels in 2008 be causative variant
rs599839 rs12740374
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Contradictory conclusions from mouse studies of Sort1

Sortl knockdown in Sortl—/— mouse
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Disease modeling: human induced pluripotent stem cells

patient

biopsy

reprogramming

"\ hiPSCs

6 months
$15,000

ST

l differentiation

disease-affected cell type

& &\
G

l control
cell line?

phenotyping




Variability among different human pluripotent stem cell
(hPSC) lines

e Differences in genetic background

e Differences in epigenetic state

e Differences in pluripotency/differentiation capacity



Disease modeling: genome editing

hPSCs genome editing
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How do engineered nucleases create or repair mutations?
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SORTI1 has functions in multiple cell types

e Discovered by GWAS to be involved in hepatic
lipoprotein processing

e [nsulin-responsive glucose transport in adipocytes

e Mediates growth factor-induced neuronal apoptosis



SORT1-/- hepatocytes have increased secreted apoB
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SORT1-/- hepatocytes have increased secreted apoB
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Reconstitution of SORT1 rescues phenotype
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Sortl in mouse adipocytes
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SORT1-/- adipocytes have
no insulin-stimulated glucose uptake

HUES 1 adipocytes
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Sortl in mouse motor neurons (MNs)
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SORT1—/— MNs are resistant to proBDNF apoptosis
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Sort1-/- mouse cells vs. SORT1-/- human cells

e Knock down or knock out Sort1 e SORT1-/- human hepatocytes
in mouse hepatocytes show show increased apoB secretion
contradictory results in terms of
apoB secretion

e knock down Sort1 in 3T3-L1 * SORT1-/- human adipocytes
adipocytes show decreased show no insulin stimulated
insulin stimulated glucose glucose uptake
uptake

e Sortilin blockade enhances e SORT1-/- human motor neurons
mouse motor neuron survival in ~ show enhanced survival in the
the presence of proBDNF presence of proBDNF

Musunuru, Strong, et al. Nature 2010; 466:714-19
Kjolby et al. Cell Metab 2010; 12:213-23
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Genetic Studies of Lipids and Heart Attack
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100s of genes and loci identified by genetics studies
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High throughput phenotypic screens for
understanding loci identified via genetics
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A1CF regulates hepatic and blood cholesterol and triglyceride levels
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In Vivo Gene Targeting
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PCSK9 inhibition lowers LDL Cholesterol
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CRISPR/Cas9 ablation of PCSK9 In Vivo Reduces Plasma Cholesterol
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