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The vast majority of eukaryotes (yeast, filamentous fungi, plants, animals) synthesise asparagine (Asn) linked glycans by means of a lipid precursor dolichyl-phosphate linked oligosaccharide. The isoprenoid lipid, dolichyl phosphate, is also involved in the yeast O-mannosylation pathway which is essential for the cell wall integrity maintenance. Moreover, a large group of cell wall glycoproteins is attached to the glucan polymers via GPI remnant structure for synthesis of which dolichyl phosphate mannose synthase activity (Dpm1p, the key enzyme of N- and O-glycosylation ) is necessary. Thus a functional inter-relationship between the dolichol biosynthetic (mevalonate) pathway, subsequent N-glycosylation and O-mannosylation in the cell wall assembly could be predicted.

Dolichol synthesis de novo starts with the 1'-4 condensation of farnesyl

diphosphate (FPP) with 11-15 isopenthenyl pyrophosphate units to form polyprenyl diphosphate (Grabińska &Palamarczyk 2002). This reaction is catalysed by cisprenyltransferase encoded in S. cerevisiae by RER2 and SRT1 genes (Sato et al.1999). Our results indicate that FPP or its derivatives regulate transcription of RER2 and SRT1 genes as well as DPM1, encoding Dpm1p (Grabińska et al. 2005). Moreover, farnesol, which might be derived from FPP dephosphorylation, inhibits growth of S. cerevisiae and C. albicans. Inhibition is concomitant with the significant loss of intracellular di-acylglycerol (DAG) (Machida et al.1999) which is an activator of the PKC1-signaling pathway involved in maintenance of the cell wall integrity.

To enter glycosylation pathway the RER2 and SRT1 genes products (polyprenyl

diphosphates) need to be de-phosphorylated, reduced and phosphorylated again by CTP-dependent dolichyl kinase (Sec59p).

Dolichyl phosphate biosynthetic pathway has a multiple levels of

regulation. Thus its cellular level is amenable to alterations affecting protein

glycosylation and in consequence the cell wall structure.
To this end we have shown that the mutants of S. cerevisiae, affected in dolichol kinase (sec 59-1) and dolichyl phosphate mannose synthase (dpm1-6) activity are also affected in the cell wall composition (Orłowski et al. 2007). Both mutated strains were also over-sensitive to the variety of the external agents including antifungal drugs (Juchimiuk et al 2010).  The search for a multicopy suppressors of the mutations phenotypes, resulted in the isolation of the genes, encoding cis prenyl transferases involved in the synthesis of dolichol backbone and enhanced protein glycosylation. In addition the ROT1 gene, encoding endoplasmic reticulum Rot1 protein which acts as a chaperone for the misfolded 
proteins (Takeguchi et al. 2008), acted as a multicopy supressor for sec 59-1 but not for dpm1-6 mutation (Orłowski et al. 2007). It needs to be mentioned that alteration of the cell wall structure in yeast and fungi often results in the stimulation of the cell defence mechanisms and the expected effect could be complicated or simply dismantled. Efficiency of this process depends, among others, on the glycosylation status of the receptor proteins located in the plasma membrane. Thus we shall present the available data on the effect of mutations on protein kinase C-dependent, MAP kinases activity, which is usually activated when compromised cell wall occurs. 
In the human opportunistic pathogen Candida albicans,which unlike S.cerevisiae is an obligatory diploid, at first, we have cloned the genes involved in dolichol biosynthesis(CaRER2) and phosphorylation (CaSEC59). To construct mutants defective in Rer2p or Sec59p activities, we used “URA-blaster” cassette (Fonzi & Irwin 1993) to delete the one chromosomal copy of the gene. Since the genes under investigation are either essential or generate mutants with strong phenotypes, we adopted a conditional mutant approach and the second copy of the gene was placed under the control of regulatable promoter.  
By growing the strains in the repressive conditions we were able to demonstrate that the defect in dolichol backbone synthesis or its phosphorylation, resulted in the aberrant cell wall structure and increased sensitivity of the strain towards some antifungal drugs. Moreover, a normal morphogenesis of the fungus e.g. hyphae formation was prevented (Juchimiuk et al. 2011, submitted).
All together, in this chapter we shall present data indicating that altering of the yeast glycosylation pathway often results in the compromised cell wall integrity and increased sensitivity of the cell to the external agents. Moreover, it prevents normal morphogenesis leading to hyphal growth, which is the type of invasive growth that helps pathogen to penetrate host cells. 
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