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Orally bioavailable peptide macrocycles
disrupting intracellular protein-protein
interactions: selective inhibitors of the RxL
binding site of cyclin family proteins

ACS Spring 2026, New Frontier: Enabling Novel Molecular Entities as Drugs
Justin Shapiro, Sr. Scientist, Circle Pharma

“:2CIRCLE
“ PHARMA



Challenging limits in peptide drug discovery
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State of the field

Many peptide therapeutics have neither
intrinsic oral bioavailability nor passive
cell-membrane permeability.

Compounds that cross cell-membranes
but are not absorbed in the gut require
injection.

Compounds targeting extracellular
proteins can be administered orally
with the help of enabling formulations.

Oral delivery against intracellular targets
is rare, especially against novel
mechanisms.
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Nobel Laureate Bill Kaelin was the first to demonstrate the therapeutic potential of a
synthetic lethality mechanism targeting cyclins with RxL peptides.

Chen et al.; PNAS 1999 doi: 10.1073/pnas.96.8.4325




Previous structure-based drug design led from endogenous
binder p27 to an active, but impermeable, macrocycle
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Cyclin A Binding CDK2A-Rb Kinase assay Computational modeling

Cmpd assay ICsq (MmM) IC5p (MM) l
p27 CBM 38 61 Strategy for binding
1 0.63 0.53 without Arg

1) p27 bound cyclin A/ICDK2 (PDB: 1JSU). Russo et al.; Nature 1996
2) Mclnnes et al.; Curr. Med. Chem. 2003, doi: 10.2174/1568011033353506
3) Andrews et al.; Org. Biomol. Chem. 2004, doi: 10.1039/b409157d
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Bockus et al.; J. Med. Chem. 2025 doi: 10.1021/acs.jmedchem.5c00253



Development of an orally bioavailable compound
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KSol (uM): 27.3

%PPB: 96.6

Shapiro et al.; J. Med. Chem. 2026 doi: 10.1021/acs.jmedchem.5c02445
Published as part of Journal of Medicinal Chemistry special issue “Peptide Therapeutics”.
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Cyclin A FP ICg, (uM): 0.035
H1048 Glg, (UM): 0.026
MDCK Papp x10-6 cm/s: 9.0
Ksol (uM): 2.8

%PPB: >99



Lead compound 6 in vitro and in vivo profile supports
nomination into oral efficacy studies
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Compound 6 Biochemical Cellular Properties In vitro DMPK
Cyclin A SPR KD (nM): 2.7 NCI-H1048 Gl (uM): 0.015 MW: 962.5 KSol (uM): 27.3
Cyclin B SPR KD (nM): 1.0 NCI-H446 Gls, (uM): 0.042 tPSA: 161.56 LogD: 3.86
Cyclin E SPR KD (nM): 33.8 NCI-H69 Gly, (uM): 0.004 CLogP: 7.6 MDCK P, 13.20
Cyclin A/B vs E Selectivity: >12  W|-38 Glg, (uM): 19.06 Rot. Bonds: 12 Mouse PPB: 96.6%
HBDs: 2
(333:2) (n?g;i;) Tr(?:)ax Cmax Total drug (ng/mL) Cma(xnz;iqeL(;rug (r/:;;gg/_r:?{) Iﬂ/)z (mL/nC1:i|n/kg) %F PO

v 2 - - - 489.86 1.37 68.05 -

PO 30 1.0 1210.00 60.52 2002.23 0.99 - 27.2

PO 100 0.5 2990.00 101.66 8112.69 3.15 - 34.9

» Clean profile in KinomeScan and Eurofins safety/pharmacology panel (GPCRs, ion channels,
enzymes, and transporters).

Shapiro et al.; J. Med. Chem. 2026 doi: 10.1021/acs.jmedchem.5c02445
Published as part of Journal of Medicinal Chemistry special issue “Peptide Therapeutics”.

NHRs, non-kinase



Compound 6 demonstrates oral efficacy in cell-line
derived xenograft mouse models of small-cell lung cancer QA Api 172, 2026 v
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PDX models of triple-negative breast cancer show similar results.
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Molina et al.; AACR-NCI-EORTC 2023

Shapiro et al.; J. Med. Chem. 2026 doi: 10.1021/acs.jmedchem.5c02445
Published as part of Journal of Medicinal Chemistry special issue “Peptide Therapeutics”.
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Compound 6 (CIRc-014)
close analog of clinical candidate CID-078

nature

Targeting G1-S-checkpoint-compromised
cancers withcyclin A/BRxLinhibitors
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CID-078 currently in Ph.1 (NCT06577987). Singh S. et al.; Nature, 2025 doi: 10.1038/s41586-025-09433-w



Circle Pharma’s cyclin expertise led to identification of
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Circulating Tumor DNA Genotyping of Intrinsic and Acquired
Gene Alterations in Patients With Advanced Breast Cancer
Receiving Palbociclib: Biomarker Results From POLARIS

eho @ steven L. McCune MD.PhD Kamal
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*Lineage context, not copy number alone, predicts
D1 dependency in ER* breast cancer.
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Progression-free survival on Palbociclib
is worse in patients with cyclin D1 amp.

First-in-class isoform selective cyclin D1 RxL inhibitor, IND filing expected by year-end 2026.

The Cancer Genome Atlas (2018), Lakshman A (2018), Diamantidis (2022), Sicinski and Weinberg, Cell 1995



Rationale for targeting cyclin D1: Annual Meeting
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CDK4/6i CDK4i Cyclin D1 RxLi

ER+ Breast Tumors ER+ Breast Tumors ER+ Breast Tumors ER+ Breast Tumors
Cyclin D1 Cyclin D1 Cyclin D1 Cyclin D1 Cyclin D1 8 Cyclin D1 Cyclin D1 Cyclin D1
CDK4 CDK6 CDK4 CDK6 CDK4 CDK6 CDK4 CDK6
Hematopoietic Stem Cells Hematopoietic Stem Cells Hematopoietic Stem Cells Hematopoietic Stem Cells
Cyclin D3 Cyclin D3 Cyclin D3 Cyclin D3
CDK6 CDK6 CDK6 CDK6
Risk of Hematologic AEs Risk of CDK6 Escape

Papers on “CDK6 escape”
Yang et al., Oncogene 2017 Li et al., Cancer Discovery 2022
Li et al., Cancer Cell 2018 Haines, Shapiro et al., Oncotarget 2018
O’Leary et al., Cancer Discovery 2018 Cornell, Shapiro et al., Cell Rep 2019

Griffiths et al., Nat Cancer 2021
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An advanced compound selectively inhibits cyclin § AACR iz
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Alpha-screen:
Cell-free detection of interaction
between cyclin D and Rb.

NanoBIT:
In-cell detection of interaction
between cyclin D and Rb.



Advanced compound inhibits D1-driven heme and AAGR iz
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Advanced compound inhibits tumor growth in cell-line AACR :
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Transforming the treatment of cancer with industry-leading -~
irst-in- ipeli in- Annual Meetin
macrocycle platform and first-in-class pipeline of cyclin & \nnual Meeting
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First-in-class
cyclin A/B RxL
inhibitor initiating

First-in-class First-in-class

cyclin D1 RxL platform-generated
inhibitor on-track inhibitors of

for IND filing undisclosed cyclin,

by YE 2026 partnered with

dose expansion
in mid-2026
(NCTO06577987)

™\ Boehringer
||||l Ingelheim

Orally bioavailable macrocyclic peptides are a powerful modality for
inhibiting previously undruggable intracellular protein-protein interactions.

15
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