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ABSTRACTS

Closing the Loop on Computationally-Driven Drug
Discovery: Synthetically-Aware De Novo Design,
Predictive Toxicology, and Agentic Al at Scale

A central ambition of computationally-driven drug discovery is to close the gap
between molecular design and experimental realization—generating not just
theoretically optimal molecules, but ones that can be efficiently synthesized,
tested, and advanced. To address this, we present the latest advances to our
integrated computational platform that unites large-scale de novo design with
high-accuracy physics-based modeling and machine learning. First, we detail the
integration of our RetroSynth retrosynthetic analysis system directly into our
AutoDesigner de novo design platform. This enables the algorithmic balancing
of predicted molecular properties against synthetic cost and feasibility via
Pareto optimization, and, in early use, has already supported the discovery of
novel, potent scaffolds from concept to confirmed activity in approximately two
weeks. Second, we introduce Generative Glide, a generative machine learning
approach that extends these capabilities to the virtual screening of ultra-large
commercial libraries exceeding tens of billions of compounds, substantially
outperforming prior active-learning methods in both hit rate and scaffold
diversity. We will also highlight our continued investments into our cloud-based
Predictive Toxicology solution, which leverages AB-FEP to screen against a
growing cohort of key antitargets and utilizes newly added RB-FEP functionality
to systematically dial out known liabilities, such as hERG, CYP, and PXR, from
lead series. Finally, we introduce Bunsen, an agentic Al co-scientist that enables
researchers to plan, execute, and analyze complex multi-step modeling
workflows -- from binding-pose clustering and FEP-based pose validation to de
novo design with AutoDesigner -- through natural-language interaction,
dramatically reducing time-to-insight and allowing scientists to pursue multiple
investigations in parallel. Through real-world project case studies, we will
demonstrate how these integrated technologies accelerate the successful
design, property optimization, and progression of high-quality drug candidates.
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Goran Krilov Accelerating drug discovery with agentic Al at
Schrodinger Therapeutics Group
Senior Director,

Schrédinger - . . . .
The Bunsen Digital Chemistry assistant is newly developed agentic Al system

with capability to autonomously execute complex drug discovery workflows
and longer timeframe modeling tasks with limited supervision. Bunsen comes
preconfigured with skills incorporating expert digital chemistry knowledge and
deep understanding of Schrodinger computational tools. Over the last several
months Schrodinger Therapeutics Group have deployed Bunsen to a variety of
drug discovery problems. We present several different applications of this
agentic Al technology across a number of active STG drug discovery projects,
and illustrate key strengths, limitations and areas of future improvement.
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Designing lon Channel and Transporter Modulators:
Membrane-Aware FEP

lon channels and transporters present unique challenges for structure-based
drug design, particularly in the accurate modeling of ligand binding within
heterogeneous membrane environments. Recent advances in the field have
demonstrated the successful design of small-molecule modulators for these
targets, with physics-based methods playing an increasingly important role in
compound prioritization and decision-making. Free energy perturbation (FEP)
calculations performed in explicit membrane systems have shown utility, while
also requiring careful attention to system setup, convergence, and result
interpretation. Here the use of Membrane aware FEP is explored in a mix of
retrospective and prospective examples. These case studies highlight both the
value of FEP in membrane protein drug discovery programs and the
considerations necessary for its effective application.
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