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Sialic acid-binding immunoglobulin-type lectins (Siglecs) are a class of
iImmunoinhibitory cell signaling proteins with significant implications in cancer.?
Hypersialiation of cancer cells activates Siglecs, and this activation
suppresses the immune recognition of these hyper-sialylated cells and
promotes cancer-cell survival.> Although Siglecs' natural substrates are
gangliosides (a class primarily composed of glycoprotein with terminal sialic
acid residues), Siglec proteins have a low affinity for these substrates.®’ T |
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Figure 1. A) A flow chart of the sequencing and panning results for
Siglec-7 including DE analysis of Round 3 panning against
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Figure 2. A) The overall workflow of the panning experiments that
led to the 27 nominated binding sequences against Siglec-7. The
targets are the result of panning against the TSL6_SxC6C library for
four rounds alternating between Siglec 7-Fc and Siglec-7-biotin.

B) Percentage of the phage recovered after each panning round.
*NGS = next-generation sequencing
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Figure 3. A) SPR evaluation of binding of 25 peptides to (i) Siglec-7-Fc; (i) Siglec-7; (i) Siglec-9 and (iv) inhibition
of GD3:Siglec-7 interaction measured by ELISA. B) Surface plasmon resonance and ELISA binding traces of the
three most active macrobicycles, p3, p8 and p12.

Figure 4. A) IC50 values of the alanine-scanned and linker-modified variants of our lead binders,
P8 and pl2, were obtained to build an SAR profile. Z = L-propargylglycine. B) C-terminal elongation

We employed bicyclic genetically encoded libraries (BIGEL) to discover bicyclic inhibitors that
block the interaction of the immunomodulatory protein Siglec-7 with its glycan ligand GD3.
BIGEL were produced by chemical ligation of two-fold symmetric linchpin (TSL-6) to the
N-terminus and two Cys residues in phage-displayed libraries.

Panning of BIGEL against Siglec-7 and Siglec-9 proteins combined with next-generation
sequencing (NGS) and differential enrichment analysis yielded 815 candidates. Further
refinement in a focused library resulted in nomination of 34 sequences, from which 23 were
tested by surface plasmon resonance (SPR) to yield KD in 1-1000 B range. Competitive ELISA
further identified a subset of the leads that disrupted Siglec-7:GD3 interaction with the IC_
values ranging from 3 to 300 M.
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