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Parkinson-associated risk variant in distal enhancer

of o.-synuclein modulates target gene expression
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a CRISPR/Cas9-mediated CRISPR/Cas9-mediated b Predicted expression
deletion insertion/exchange in neurons
Human — § MW Blue Red
pluripotent 4 == [ BDEah—2= @ aIIeIe allele
stem cells e _
e . X .5 ]
T E Jf ¢ 'L 05
- © 2 7 = 5 0.5
- " " [O NS
{EhaGE] = = LBDEIR = 25
Neurons  phanger = 5
[
Wild-type Heterozygous enhancer Enhancer exchange < Q/\‘$ <<,§
deletion (AE/WT) WT - PD enhancer (ExE/WT) VT &F

Parkinson’s disease protective allele:
Efficient TF binding
Decreased SNCA expression
Decreased Parkinson’s disease risk

SNCA MX2/

HEt a-A| 2 8Q (SNCA) LA - @ A0AM2 £ HO| 1EH (A1)

Strategy to analyse cis-regulatory effects of genetic
variants on allele-specific expression of SNCA.

a, Schematic illustration of the experimental strategy to
study the function of Parkinson’s disease associated
regulatory elements in human pluripotentstem-cell-
derived neurons by CRISPR/Cas9-mediated heterozygous
deletion (A E) or exchange/insertion (ExE) of risk-
associated enhancer sequences. PD, Parkinson's disease.
b, Expected effect on relative allele-specific

gene expression in human pluripotent-stemcell-
derived neurons resulting from enhancer

modifications described in a.

Proposed model describing the correlation between SNP-dependent TF binding, SNCA
expression and Parkinson’s disease risk. Carriers of the A allele at rs356168 (Parkinson's

158 GGTAATT A GAAGAAT = disease protective allele) show efficient binding of the brain-specific TFs EMX2 and NKX6-1
Promoter ' reSRAee ! at the distal intron-4 enhancer, which results in a suppressed distal enhancer and
Suppressed distal enhancer consequently lower expression of SNCA associated with a reduced risk to develop
F’:rzinsgm‘fgisjase risk allele: Parkinson’s disease. In contrast, carriers of the G allele at rs356168 (Parkinson’s disease risk
educe Inding . . . . . . .
Increased SNCA expression _ allele) show reduced TF binding, which results in an active distal enhancelr leading to
Increased Parkinson’s disease risk MX2/ increased expression of SNCA and increased risk of developing Parkinson’s disease
SNCA
: =r:>:: s T GGTARTT G GAACAAT £ &
Promoter \ rs356168 |

Active distal enhancer
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Meeting attendees debate big science ideas, including need for global data hub
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By Emily Underwood,
in Baltimore, Maryland
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