Unlocking Macrocycles at Scale with "Gen: Integrated High-Throughput Synthesis
and Generative Al Gr
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Abstract

Small macrocycles represent a promising therapeutic modality against challenging proteins and protein-protein
interactions (PPIls) often inaccessible to traditional small molecules, particularly in immunology, inflammatory- and
cardiometabolic disease. However, their broader application has been hampered by synthetically complex, low-throughput
production methods, limiting efficient exploration of chemical space, systematic SAR development, and the simultaneous
optimization of key properties such as potency and permeability.

The "Gen platform developed by Orbis Medicines, based on seminal work at EPFL, addresses these limitations by enabling
automated parallel synthesis of tens of thousands of drug-like macrocycles ("Cycles) within a few weeks. The platform
supports large target-agnostic libraries, systematic chemical space exploration, and computationally de novo-designhed
target-focused libraries - all screened in parallel and high-throughput for activity and cellular function alongside
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Here, we illustrate the strength and versatility of the platform across three target classes: (1) an enzyme target, Thrombin, Fasting needed

, . : L . : gLl A |
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cytokine receptor antagonists were obtained within months; and (3) a GPCR relevant to obesity, for which - starting from a native linear ligand - we forged functionally active, low-nanomolar
agonists with exquisite selectivity over closely related GPCRs and improved physicochemical properties while demonstrating in-vivo permeability for key representatives. Together, these examples
_highlight the potential of Orbis Medicines' platform to unlock difficult target classes and enable the efficient discovery of novel, potent, selective, and orally available macrocyclic therapeutics.
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* Hits are identified by screening of either general (DEL and HTS) or target-specific de novo designed
libraries (ligand-based and structure-based cofolding technologies)
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Computationally de novo designed Thrombin inhibitors Hit finding : First-in-class oral cytokine receptor antagonist
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Case study: discovery of novel macrocyclic GPCR agonists (undisclosed target)
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 Several potent and selective "Cycles were identified. Minimal permeability was observed from library 1 hits in PAMPA and MDCK assays
* N-methylated and non-methylated amino acids were used in a combinatorial fashion to determine the optimal N-methylation pattern for activity, selectivity, and permeability
* Following libraries were constructed to improve potency, stability and physicochemical properties: reduction of polar surface area and number of hydrogen bond donors
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In less than 6 months, we identified potent and selective GPCR agonists. This program is now available for partnering. Next steps focus on improving further permeability and advancing in vivo
characterization. In parallel, the vast amount of proprietary data generated throughout the project feeds and strengthens our Data Science platforms and algorithms, accelerating future DMTA
L cycles and supporting every discovery programs at all stages (from Hit Finding up to Lead Optimization). ,
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