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R&D Roadmap: Computational Methods Development 

at Schrödinger

The central focus of Schrödinger R&D is to develop computational methods to

accelerate the discovery of high-quality drug candidates with optimal potency,

selectivity, and ADMET profiles. In this presentation, we will detail our efforts to

both increase the predictive power and greatly expand the domain of

applicability of a variety of computational methods we believe are best poised

to transformatively impact preclinical drug discovery. Central to this effort is

the development of highly predictive structure-based in silico panels, conceived

as computational analogues to commonly used in vitro toxicity panels. We will

present the initial results focused on kinase selectivity, delivering capabilities

comparable to widely used experimental panels (e.g., ScanMAX) but with the

potential for greater mechanistic insight and throughput. This framework is

being expanded to encompass broader off-target and toxicity endpoints.

Beyond selectivity and toxicity, we will also present cutting-edge methods for

predicting small molecule crystal structure polymorphs and their associated

properties, including solubility predictions crucial for formulation and

bioavailability. Furthermore, we will detail advances in our large-scale de novo

design solutions, which leverage such predictive models to rapidly generate and

prioritize novel multiproperty optimal chemical matter. Lastly, we will highlight

that these efforts are all underpinned by by significant investments in the

accuracy of the underlying molecular modeling technologies, including the

development and validation of the first broadly applicable, highly accurate

polarizable force field covering medicinally relevant chemical space, and the

development of sophisticated neural network interaction potentials to tackle

systems intractable with traditional methods. Collectively, these integrated

computational strategies provide a powerful new approach for accelerating the

successful design, property optimization, and selection of promising

development candidate molecules.
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Anupap
Chauyjaroensuk Predicting VHH: How Far Have Structure Prediction 

Methods Come?

In this session, we present a study aimed at comparing and evaluating

multiple computational approaches for predicting the structure of VHH

antibodies (camelid-derived nanobodies), with a focus on characterizing

the strengths and limitations of each method. Structural data for camelid

VHH antibodies were extracted from the antibody structure database

implemented in Maestro. Homology modeling and AlphaFold2 (AF2)

were employed to generate structure predictions, which were then

assessed by comparison with experimentally determined structures to

evaluate prediction accuracy and performance. As one of the challenges

in structure prediction, we also examined differences between

conventional Fv antibody structures and VHHs. In particular, the CDR H3

loop is well known to be a difficult region to predict in any antibody

format. However, in VHHs, the absence of structural stabilization by the

light chain leads to increased conformational flexibility, making the

prediction of this region even more challenging. To address this, we

investigated the use of replica exchange molecular dynamics (REST MD)

for conformational sampling of the CDR H3 loop, as well as structure

prediction approaches that consider the interaction between the CDR H1

and H3 loops. Beyond single-chain structure prediction, we also explored

the modeling of VHH–antigen complex structures, utilizing protein–

protein (P–P) docking methods. Preliminary results from these docking

studies will be shared.

Part of this research was conducted as a component of Schrödinger’s

internship program, and a brief introduction to the program will also be

provided.
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