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Peptidogiycan (PGN) is a glycoconjugate that constitutes bacterial cell wall and is known as an innate
immunostimulant. MycobacteriumPGN particularly contains Nglycolylmuramic acid (MurNGlyc) in the glycan chain
besides the conventional NFacetylmuramic acid (MurNAc), along with meso-DAP as an amino acid at the branched
position. Inorder to investigate the biological activities of MycobacteriumPGN fragments, a series of meso-DAP
containing Mycobacterium PGN fragments {Figure 1), including mono- and disaccharides, along with tripeptide
(L-Ala—D-isoGln—meso-DAP) and tetrapeptide (L-Ala-D-isoGln—meso-DAP-D-Ala) as well as glycolylation and
amidation modifications were chemically synthesized in this thesis. An efficient and highly stereoselective
synthesis for orthogonally protected meso-diaminopimelic acid (DAP) derivatives was developed by using
which was advantageous because of mild conditions, and high

chemoenzymatic reaction, short steps,

stereoselectivity.
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Figure 1. Targeted Mycobacterium PGN fragments.

The biological function of Mycobacterium PGN fragments was evaluated in two aspects: in host and in M
tuberculosis. In the view of host’s protective system, their immune stimulation via human Nodl and Nod2
recognition was studied. This was the first study to investigate the immunostimulating ability of Mycobacterium
PGN fragments with chemically synthesized PGN fragments, which contain meso-DAP and N-glycolyl (Glyc) muramic
acid (MurNGlye) residues. Mycobacterium PGN fragments exhibited very weak hNodl and hNod2 activation, which
provides a proof for the cytosolic immune evasion of M. tuberculosis.

In the view of M. tuberculosis biosynthetic system, their binding affinity to the extracellular PASTA
domain of bacterial Ser/Thr kinase PknB was investigated. Compared with the previous report, more diverse
and specific structures were explored, which will help to accumulate more accurate knowledge about the

funetional mechanism of PknB and design more potent antibiotics.
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