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Abstract

Small molecule glues binding the substrate-recognition domain of an E3 ubiquitin
ligase can re-route binding and induce degradation of novel targets. However, for
a molecular glue to sufficiently stabilize a ternary complex, the proteins must
exhibit proper shape complementarity and contain productive amino acid
contacts. ldentifying novel glueable ligase-target pairs requires the discovery of
weak interactions between thousands of potential pairs of human E3 ligases and
target proteins, which has historically been a serendipitous process. To address
this challenge, we apply AlphaSeq, a high-throughput experimental platform for
measuring protein-protein interactions, to discover and structurally characterize
weak ligase-target interactions. We validate our purpose-driven approach by
characterizing interactions agonized by known small molecules and leverage the
platform to intelligently discover molecular glues for novel ligase-target pairs.
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AlphaSeq applies synthetic biology and next-generation sequencing to measure
protein-protein interactions at a library-on-library scale. (A) Two libraries
containing barcoded protein sequences for display on the yeast cell surface are
mixed in liquid culture. Interactions between surface-displayed proteins drive
agglutination and cell fusion. (B) The number of fused cells with a given protein
pair depends on protein interaction strength. (C) Recombination is induced with 3-
estradiol to consolidate DNA barcodes. Cells are then lysed and sequenced to
count the abundance of each barcode pair and determine all protein interaction
strengths. (D) Example: AlphaSeq dataset measuring ~3 million interaction
affinities in a single assay. (E) AlphaSeg-measured affinities strongly correlate
with BLI-measured affinities.

AlphaSeq discovery of glueable ligase-target pairs
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Basal and mutational screening for intelligent discovery of molecular glues
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degron domain. Determine the structure of the protein-protein interface to inform glue discovery

Leveraging AlphaSeq to discover glueable neosubstrates for MDM?2

MDM2 binds to P53 and targets it for degradation Basal screening identifies multiple novel MDM2 neosubstrates

Advancing the MDM2-Target A interaction toward molecular glue discovery

MDM?2 is a human E3 ligase that recognizes a linear degron motif present AlphaSeq basal screening was performed in the presence of MDM2-P53 inhibitors nutlin-3a or Surface Plasmon Resonance (SPR) measurements of MDM2 binding to a
in the transcription factor P53, and targets this tumor suppressor protein idasanutlin, as well as unrelated inhibitors for other ligases. The nutlin conditions show disruption of peptide encoding the Target A pseudo-degron (left). Strengthening mutations
for degradation'. The MDM2-P53 interaction can be inhibited by small the MDM2-P53 interaction, as well as disruption of MDM2 interactions with several other proteins. to the Target A peptide improved affinity by 2-fold in SPR (right).
molecules such as nutlin, which bind to the degron-recognition pocket of This suggests that these proteins are recognized by the MDM2 degron binding domain and may be
MDM?2, resulting in stabilization of P53. glueable neosubstrates. Target A was chosen for follow-up studies. RU RU
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Screening in the absence of small molecules shows a weak but specific MDM2-Target A interaction
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