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Targeted protein degradation via the ubiquitin-proteasome system relies on
specific E3 ligase complexes. To look for novel E3 ligases that can be used for
proteolysis-targeting chimeras (PROTACSs), we conducted DNA-encoded library (DEL)
screening and surveyed the ligandability of a small panel of E3 ligases (not shown).

We identified proprietary molecules that bind GID4, a substrate receptor of the
CTLH complex. We further optimized the GID4-binding molecules and generated
PROTACSs for targeting BRD4. We demonstrated that these GID4-BRD4 PROTACs
can mediate biochemical ternary binding and induce BRD4 degradation in cancer cell
lines To look into potential working mechanism, we also solved the crystallography
structure of the ternary complex for one top PROTAC molecule. Furthermore, using
the direct-to-biology (D2B) high-throughput approach, we recently have optimized the
PROTACSs and identified structures that can enhance degradation efficacy.

Taken together, we demonstrated that, as a proof-of-concept, DEL selection can
help identify novel E3 that can be harnessed to support TPD discovery.
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Figure 1. The landscape of E3 for TPD
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Figure 2. DEL screening identified potential ligands for GID4 E3 ligase
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SPR evaluation of synthesized compounds

O Cluster Library 10071.:
MW: 599 — 614, K,: 47 — 170 uM

Hit validation:
» 63 off-DNA compounds

synthesized
y ‘ Q Cluster Library 10097:

: L MW: 308 — 833, Ky: 0.29 — 9.7 uM
Hit optimization:

» 34 truncates & fragments Q Cluster Library 10144:

MW: 311 — 595, K,: 0.12 - 1.1 pM

Figure 3. Synthesized compounds were confirmed by SPR for GID4 binding.
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Figure 4. Primary hits were optimized for their physicochemical profiles.
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Figure 5. PROTACSs, generated by conjugating optimized GID4 binders with a
BRDA4 ligand, were tested for their efficacy in vitro.
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Figure 6. Structural analysis of the ternary complex suggested working
mechanism for one top PROTAC. Enlarged diagram: binding of the warhead to
a surface within a reported degron-binding pocket of GIDA4.
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Figure 7. Direct-to-biology (D2B) approach supported the SAR and expedited
the process of PROTAC optimization.
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1. DEL-based selection helped identify small molecules that bind the GID4 E3 ligase.

2. Upon further optimization of physicochemical properties, several GID4-binding molecules
were selected to produce PROTACSs targeting BRD4 and characterized by biochemical and
cell-based assays to confirm their degradation potency.

3. Crystallography revealed the mechanism by which one PROTAC molecule promotes
formation of the ternary complex.

4. D2B approach further produced PROTACSs that showed better potency in vitro.
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