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Synthesis of dolichol-linked precursor of N-glycans is a complex biological system with numerous 
interdependent processes. Modeling this process is indispensable if we want to analyze this system for 
potential problems. We used Petri nets mathematical formalism to construct the synthesis of dolichol-
linked precursor of N-glycans. Our analysis show that Dol-P is a critical point, but reduced levels of this 
substrate can be compensated by the oxidative pathway involving dolichol [9], from Dol pool by phos-
phorylation (EC 2.7.1.108) or PP-Dol pool by dephosphorylation (EC 3.6.1.4). Reactions of dolichol 
pathway can be controlled at least at three places by availability of substrates Man-GDP [6], Man (β) 
– P – Dol [5] and Glc(β) – P – Dol. Reduced levels of proteins with consensus  Asn-X-Ser or Asn-X-Thr 
sites, through lack of essential amino acids, can also be a bottleneck in the synthesis.
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Introduction 

The process of N-linked glycosylation starts with the formation of dolichol-linked sugar 
precursor [3]. Sugar molecules are attached to the dolichol through a pyrophosphate 
linkage and extended through the addition of various sugar molecules to form a precur-
sor oligosaccharide. The assembly of this precursor oligosaccharide occurs in two sta-
ges:  first stage, which takes place on the cytoplasmic side of the ER, and second stage, 
which takes place on the luminal side of the ER [2]. Steps involved in stage 1 include 
addition of two UDP-GlcNAc residues to the dolichol molecule followed by addition of 
five GDP-Man residues. After stage 1 the lipid-linked glycan is translocated across the 
membrane into the ER lumen. On the luminal side of the ER membrane 4 mannose and 
3 glucose monosaccharides are added. The final product is dolichol - GlcNAc2 - Man9-
Glc3. Once the precursor oligosaccharide is formed, the completed glycan is transferred 
to the newly formed polypeptides in the lumen of the ER membrane [10]. For protein 
glycosylation completed glycan is attached to asparagine located in a specific consensus 
sequence in the primary structure (Asn-X-Ser or Asn-X-Thr) [1]. Oligosaccharyltrans-
ferase is responsible for the recognition of the consensus sequence and the transfer of 
the precursor glycan to a polypeptide acceptor.
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