Rational drug design of ligands for MD2/TLR4/CD14 signalling cascade
as perspective adjuvants of anti-bacterial vaccines
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Modern vaccines typically consist of agents resembling external parts of pathogens and various
adjuvants, which are designed to strengthen the work of cellular immunity. For instance, the
basic component of anti-bacterial vaccines for a wide range of spread inflectional diseases
(pneumonia, bronchitis, rhinitis and many others) is lipopolysaccharide (LPS) - major element
of the bacterial outer membrane, which activates the innate immunity system and induces
production of inflammatory mediators [1,2,3]. LPS recognition organized by the cascade of
proteins: LPS binding protein (LBP), CD14 and Toll-like receptor 4 (TLR4)–MD-2 complex
[3,4,5]. Unfortunately, in many situations LPS from vaccine cannot activate this immune
cascade in effective manner (for example, in case of little children delicate immunity), and the
design of effective adjuvants for additional activation of this cascade is the challenging
question [6]. In our study we have conducted rational design of low-molecular ligands for
MD2, CD14 and LBP proteins, using molecular docking modelling. Selected compounds are
expected to change the activity of the immune cascade and its sensitivity to LPS, so they are
likely to be used as effective adjuvants in anti-bacterial vaccines. Bioactivity of these
compounds will soon be checked experimentally.
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