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T

he BCL6 oncogene is constitutively activated by chromosomal translocations and amplification in ABC-DLBCLs, a class of
DLBCLs that respond poorly to current therapies. BCL6 mediates its effects by recruiting corepressors to an extended groove
motif thereby repressing expression of selected proteins, including those in checkpoint pathways and IRF4 and PRDM1, thereby
blocking plasma cell differentiation. Accordingly, we have undertaken a drug design campaign to develop inhibitors of BCL6corepressor interactions. Towards this goal we applied the Site Identification by Ligand Competitive Saturation (SILCS) methodology
in conjunction with synthetic chemistry, structural biology and biological evaluation. SILCS involves the calculation of functional
group affinity maps of proteins; these “FragMaps” take into account protein flexibility, protein and functional group
desolvationpenalties as well as protein-functional group interactions. FragMaps may be used to qualitatively direct ligand design as
well as quantitative predict relative binding affinities of 1000s of compounds on a daily basis, at an accuracy comparable to free
energy perturbation, thereby allowing SILCS to lead the drug design process. Based on the SILCS approach, the role of functional
groups to affinity was determined for the lead compound, 79-6,targeting BCL6, acting as the basis for the design and in silico
evaluation of lead compound analogs. Subsequent synthesis and experimental evaluation of the predicted compounds showed them
to bind to BCL6 in the predicted binding orientation. Notably, the new compound, termed FX1, has an affinity for BCL6 higher than
that of the corepressors indicating its potential as a drug candidate. FX1 disrupts BCL6 repression complex formation, reactivates
BCL6 target genes, and mimics the phenotype of mice engineered to express BCL6 with lateral groove mutations. This compound
eradicated established DLBCLxenografts at low doses. Most strikingly, FX1 suppressed ABC-DLBCL cells as well as primary
human ABC-DLBCL specimens ex vivo.
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