Development of single-cell massively parallel reporter assays for

measurement of disease-associated variant effects.
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(Minikel et al. 2024). Genome-wide
association studies (GWAS) are a
popular approach for finding genetic
variants associated with human
disease. Though powerful, GWASes
cannot demonstrate causality and
exclude confounders like linkage
disequilibrium. GWAS hits also reveal
that the majority of trait associated
variants lie in noncoding DNase
hypersensitivity sites, like enhancers

Massively Parallel Reporter Assays facilitate high-throughput functional validation of
GWAS hits (Tewhey et al. 2016). Noncoding elements are synthesized with patient
variants, cloned into a library with random barcodes, and sequenced. This library is then
transformed into cells, allowed to express, and transcript is sequenced. The ratio of
transcript RNA to library DNA reports on the strength of a variant-containing CRE.

Many noncoding elements act in cell-type or cell-state specific fashions, and this is not
captured by traditional MPRA, so we have extended the technique by combining it with
combinatorial barcoding based single cell RNA sequencing : “scMPRA”. MPRA and
endogenous gene expression (GEX) transcripts are PCRed and sequenced in separate
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* Recovered MPRA transcripts from GEX .
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