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Variant interpretation is a major problem in genetics
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Variant interpretation is a major problem in genetics
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Goal: Create a generalizable massively-parallel assay for phenotyping protein variants



Proteins need to be correctly folded and stable to function
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Destabilizing protein variations are a major cause of disease



Characterizing protein Variant Abundance
by Massively Parallel sequencing (VAMP-seq)
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GFP fusions provide clear fluorescence-based
readouts of variant stability and abundance
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GFP fusions provide clear fluorescence-based
readouts of variant stability and abundance
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GFP fusions of a missense variant library span the
assay fluorescence range

Thousands of missense variants
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FACS and high throughput sequencing separates and counts
the missense variant library based on protein abundance
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VAMP-seq scores show expected phenotypic distributions
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The VAMP-seq genotype-phenotype map of protein abundance
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VAMP-seq scores correlate with individual variant assessments
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VAMP-seq scores corroborate observations from other labs
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The VAMP-seq genotype-phenotype map of PTEN abundance
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The VAMP-seq genotype-phenotype map of PTEN abundance

PTEN residue number
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The VAMP-seq genotype-phenotype map of PTEN abundance
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Variations in hydrophobic protein cores impact abundance
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Hydrogen bonding residues likely critical for PTEN abundance




PTEN is a key negative regulator of cell growth
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PTEN inactivation permits uncontrolled cell growth
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PTEN missense variation can have
important clinical outcomes
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PTEN missense variation can have
important clinical outcomes
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Loss of membrane interaction enhances PTEN abundance
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Loss of negative regulation enhances PTEN abundance
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Low abundance variants are classified with high confidence

Dotted line: lower confidence interval of synonymous distribution
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Low abundance variants are classified with high confidence

Example VAMP-seq scores with confidence intervals
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Remaining variant classes describe the spectrum of
abundance phenotypes

Example VAMP-seq scores with confidence intervals
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Utility of VAMP-seq for phenotyping PTEN missense variants
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Low frequency natural variants exhibit WT-like abundance
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PTEN low-abundance missense variants are enriched in the
ClinVar pathogenic class
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Low abundance variants are not enriched in other ClinVar classes
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Assessment of PTEN abundance variants in cancers
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Low abundance PTEN variants are enriched in all cancers
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Low abundance PTEN variants are enriched in all cancers
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PTEN dominant negative variants are associated with more
severe pathological phenotypes
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VAMP-seq identifies P38S as a possible dominant negative
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PTEN dominant negative variants result in elevated Akt activation
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PTEN dominant negative variants result in elevated Akt activation
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TPMT pharmacogene VAMP-seq scores correlate with
chemotherapeutic dosing
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VAMP-seq is likely applicable for diverse proteins / clinical
applications
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VAMP-seq is likely applicable for diverse proteins / clinical
applications
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