Abstract

Tuberculosis (TB) remains a major health problem worldwide, especially in the third
world countries including Thailand. The emergence of multidrug-resistant tuberculosis and
the failures of the BCG vaccine to protect humans against TB have prompted investigations
into alternative approaches to combat this disease by exploring novel bacterial drug targets
and vaccines. We have realized the need of TB vaccine and been working on the development
of synthetic antigens that may be vaccine candidates against TB or can be used as vaccine
adjuvant. Synthetic vaccines, containing only parts of pathogen, therefore, eliminate the
possibility of harmful side effects. In addition, the productions of synthetic vaccine rely on
chemical processes, therefore, the problem of mutation over a long period and repetition of
culturing time, as it happened to BCG, will not occur. Moreover, throughout the life cycle of
mycobacterium tuberculosis (Mtb), its survival critically depends on its interactions with
mammalian host cells. Therefore, in order to have better treatments for and preventions of TB,
it is important to understand the biological activities of the Mtb surface components.
Lipomannan (LM) is an intriguing surface molecule found on Mth. It involves in the
pathology of TB. LM is a part of the mycobacterium unique class of surface glycolipids. We
propose a series of synthetic antigens based on the mimics of lipomannan (LM). LM mimic
synthetic compounds are achieved via one-pot synthesis, in which 5 to 25 glycosidic linkages
were generated in a single reaction. The reaction conditions were optimized to obtain the
desired product in a single chemical transformation, which allows for a much shorter cycle
time and less amount of reagents used when compared with a series of step-wise reactions.
Thus, chemically defined components of the bacterial envelope serve as important tools for
biological studies of the bacterial interactions with mammalian hosts. The synthetic
compounds are demonstrated for their biological activities including immunogenicity, in vivo
adjuvant activity, lectin-carbohydrate interactions by microarray, SPR and EIS techniques.
With the development of the rapid synthetic carbohydrate chemistry, more mycobacterial
saccharides and glycolipids will be accessible by chemical syntheses. Availability of these
synthetic biochemical tools will enable researchers to study the pathogen—host interactions
and determine the necessary molecular components to exert and fine-tune the biological
activities. Eventually, glycolipids and carbohydrates will be more understood in their
immunopathogenicity and could be utilized for therapeutic purposes to a much greater extent.
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