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Biological membranes are highly specialized interfaces in organisms that protect and organize
cells. They play critical roles in biological processes via complex interplays between lipids and
other molecules. A major challenge in drug discovery is to design and synthesize drug
molecules with good membrane permeability for efficient drug uptake through oral
administration and for drug efficacy on intracellular targets. However, our understanding of the
detailed mechanisms by which molecules interact and permeate through membranes is
limited. Despite the prominent interest in peptide-based therapeutics, our ability to design
permeable peptides is hampered by a lack of fundamental insight into how such molecules
engage membranes. Similarly, signal transduction plays an essential role in biology and drug
discovery. Much research has been done to understand the role that membrane-protein
interactions play in cell signaling. However, detailed structural and dynamic information on
membrane recruitment of peripheral proteins is still lacking. Therefore, we focus on two main
research areas: investigating the structure-permeability-relationship at molecular and atomic
levels; exploring the membrane recruitment through structures and dynamics of membraneligand-protein ternary complexes. Since solid state NMR can elucidate anisotropic properties

of the membrane structure and delineating molecular interactions in membranes, it will be one
of our main tools. Other technologies such as solution NMR will also be employed for these
studies. Gaining knowledge of interactions between membranes and other molecules (small
molecules, peptides and proteins etc) at atomic level will not only benefit the fundamental
understanding of biophysics and biochemistry, but also the design of better drugs.
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