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We provide a model and analysis of mannose type O-glycan biosynthesis. Synthesis of Core M1, M2 and
M3 glycans is a complex biochemical pathway with numerous interdependent processes. We used Petri
nets mathematical formalism to construct the synthesis and extension of Core M1, M2 and M3 glycans.
Our analysis show that (Man)1 (Ser/Thr)1 is a critically important substrate for synthesis of all three
types of glycans. Gene mutations in POMT1/POMT2 {1’} enzyme lead to muscular dystrophies type A,
B and C, congenital muscular dystrophies (CMDs) and limb-girdle muscular dystrophy (LGMD). Core
M1 [(Gal)1 (GlcNAc)1 (Man)1 (Ser/Thr)1] and Core M2 [(Gal)2 (GlcNAc)2 (Man)1 (Ser/Thr)1 ] glycans
are also indispensable, as gene mutations in {3’} and {5’}, involved in Core M1 and M2 synthesis, bring
forward congenital disorders of glycosylation (CDG) type II.
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Introduction
Biosynthesis of mammalian O-mannosyl glycans is initiated by the transfer of mannose from mannose-P-Dol to serine or threonine residue, followed by extensions with
N-acetylglucosamine (GlcNAc) and galactose (Gal) to generate core M1, M2 and M3
glycans. Core M1 and M2 glycans can then be further attached by fucose residues, sialic
acid and sulfated glucuroinc acid. Core M3 glycan is involved in the synthesis of alphadystroglycan, a heavily glycosylated protein found in muscle and brain tissues. Core
M3 glycan contains a tandem repeat of ribitol 5-phosphate (Rbo5P) and -alpha3-GlcAbeta3-Xyl- repeating structures. Defects of genes encoding core glycans and modified
core M3 glycans are associated with various congenital diseases, such as muscular dystrophies caused by reduced O-mannosylation of alpha-dystroglycan in skeletal muscles.
Computational systems biology, which is a sub-discipline of systems biology, has
developed both as a tool supporting the processing of accumulated biological data and
as a modeling discipline, building upon this data in order to predict biological behavior
[7], [1]. Qualitative models of biochemical networks are a central component of modern systems biology. Building and managing these complex models is a major challenge that can benefit from the application of formal methods adopted from theoretical
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