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Barrie Kellam

[lluminating the Medicinal Chemistry of
G Protein-Coupled Receptors

Bil% INCUMBENT
O Professor of Medicinal Chemistry & Head of School University of Nottingham

B FE EDUCATION/EMPLOY MENT

OHis research interests are in the area of GPCR medicinal chemistry and drug
design and he was co-founder of the UoN spinout Cell Aura Technologies.
Barrie is a Fellow of the Royal Pharmaceutical Society and Higher Education
Academy, was the recent chair of the RPS Science and Research Committee and
currently chairs the Pharmacy Schools Council.

NAEMEE ABSTRACT

Fluorescent molecules have emerged as potent tools in molecular pharmacology
and drug discovery, presenting substantial advantages over conventional
radioligands. This presentation will explore the design, synthesis, and application
of fluorescently labelled drug molecules in visualising G protein-coupled
receptor (GPCR) targets at the single-cell level and obtaining comprehensive
pharmacological information through single-molecule detection techniques.
Furthermore, we will explore the emerging field of ligand-guided receptor
labelling and its potential to facilitate the study of receptors in both engineered
and primary cell-based assays.
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Targeting Brain Energy Deficiency in Alzheimer’ s Disease:
A Novel Pharmacological Strategy via ENT1 Inhibition

L INCUMBENT

© Adjunct Distinguished Research Fellow & Director, Institute of Biomedical Sciences,
Academia Sinica, Taipei, Taiwan

B & EDUCATION/EMPLOYMENT

OPh.D., Molecular & Cellular Biology, University of Massachusetts, Amherst, MA, USA

©2020- present: Adjunct Distinguished Research Fellow,|nstitute of Biomedical Sciences,
Academia Sinica, Taipei, Taiwan

©2022-2024:Deputy Minister, National Science and Technology Council, Taipei, Taiwan

©2024-present: Director, Institute of Biomedical Sciences, Academia Sinica, Taipei,
Taiwan

N5t ABSTRACT

Alzheimer’ s disease (AD) remains the leading cause of dementia in aging societies,
yet current pharmacological interventions provide only modest benefits. There is an
urgent unmet need for innovative therapies. One promising direction is restoring brain
energy homeostasis. Adenosine, a central regulator of mitochondrial activity and
cellular metabolism, is dysregulated in AD. The equilibrative nucleoside transporter 1
(ENTZ), which controls adenosine flux, thus represents a novel drug target. Through
natural product—guided discovery from Gastrodia elata, we identified T1-11, which led
to the development of J4, an orally bioavailable ENT1 inhibitor. J4 was evaluated across
four AD mouse models using cognitive tests, biochemical profiling (A3, tau, oxidative
stress, neuroinflammation), metabolic assays, and sleep behavior analysis. Briefly, post-
symptomatic J4 treatment markedly improved cognition and memory, reduced A3 and
pathogenic tau accumulation, alleviated oxidative stress and neuroinflammation, restored
mitochondrial and glucose metabolism, and corrected sleep disturbances. In summary,
ENTL1 inhibition offers a first-in-class pharmacological strategy that directly targets brain
energy deficiency in AD. J4 is a stable, cost-effective compound suitable for scale-up,
making it a promising candidate for clinical development and addressing a critical unmet
therapeutic need.
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