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Summary Summary 
Yeastss and fungi are surrounded by a protective cell wall, ensuring the integrity of the cell. 

Sincee these cells are constantly challenged by a variable environment, their cell walls must be 

highlyy adaptable to match the various forms of stress they encounter. The synthesis of cell 

walll  components is a tightly regulated process, facilitating the adaptational capacity of the 

celll  wall. The cell wall of baker's yeast - Saccharomyces cerevisiae - consists of about equal 

amountss of mannoproteins and carbohydrates. As described in Chapter 1, the mannoproteins 

aree synthesized and modified throughout the secretory pathway. They emerge at the cell 

surfacee as separate moieties, which are subsequently incorporated into the cell wall. The 

enzymess responsible for this incorporation mechanism, however, are still unknown. The 

carbohydratess can be subdivided into glucans and chitin, the latter only representing a minor 

percentagee of the wall. The glucans can be further subdivided into 1,3- and 1,6-/?-glucan. 

Aboutt 80% of the glucan consists of 1,3-/Minked glucose, which is produced by the 1,3-/?-

glucann synthase complex. The activity of this complex can be studied in vitro, and the 

complexx is known to have a plasma membrane bound catalytic subunit ,thought to be 

encodedd by FKS1. Rhol, a small GTP-binding protein that binds to Fksl, is the regulatory 

subunit.. This facilitates tight regulation of the synthesis of l,3-/?-glucan. 

Thee other 20% of the total cell wall glucan is composed of l,6-/?-glucan. This polymer 

tetherss cell wall proteins to 1,3-/?-glucan and therefore plays a pivotal role in cell wall 

integrity.. The observation that the protein kinase Kiel and the small G-protein Rho3 are 

involvedd in 1,6-/?-glucan synthesis (Chapter 2), introduces two candidates for a regulatory 

functionn in this process. It is unknown how these two proteins influence 1,6-/?-glucan 

synthesis.. Kiel may modulate transcription of genes involved in l,6-/?-glucan synthesis. In 

thee conditional ?CAU'KIC1 mutant the expression of two cell wall proteins is upregulated, 

however,, a more general approach based on DNA microarrays may yield more insight on 

this.. Using the Kl killer toxin, which binds l,6-/?-glucan and then kill s cells, many mutants 

havee been isolated with decreased levels of 1,6-/?-glucan in the cell wall. As the 

correspondingg (KRE) genes were localized throughout the secretory pathway, it was long 

thoughtt that 1,6-yS-glucan was synthesized intracellularly via a multi-step process. However, 

somee of these genes were found to be involved in jV-glycosylation. The gene products of 

KRE6KRE6 and SKN1 were shown to have similarities to "family 16 glycoside hydrolases" 

(Chapterr 3), which basically excludes their direct function in 1,6-/?-glucan synthesis. 

Furthermore,, it is demonstrated in Chapter 3 that the bulk of 1,6-/?-glucan synthesis seems to 

takee place at the cell surface. This evidence was provided in two ways: (1) immunogold 

labelingg of cells that accumulate post-Golgi secretory vesicles, using antibodies directed 

129 9 



Summary Summary 

againstt 1,6-/?-glucan, and (2) fractionation of microsomes by gel filtration, followed by 

detectionn of l,6-/?-glucan. In both cases, the bulk of 1,6-/?-glucan was detected at the cell 

surfacee or in cell surface-derived vesicles. 

Inn order to get conclusive data on the localization and regulation of 1,6-/?-glucan 

synthesis,, the development of an assay for 1,6-/?-glucan synthase activity is crucial. In 

Chapterr 4 the first steps are described of the development of such an assay, including both a 

qualitativee and a quantitative approach, using a dot blot and an enzyme immunoassay, 

respectively.. In collaboration with Manon Gerard-Vincent and Howard Bussey, McGill 

University,, Canada, these methods are currently further being optimized. 
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