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The experimental part of this half of the module focuses on genetic manipulation of
the eukaryotic model organism Saccharomyces cerevisiae (bakers yeast).
Molecular biological strategies and techniques that allow the analysis of gene and
protein functions will be introduced and applied.
The experiments address the roles of posttranslational control of protein
function by modifications and degradation. In this context, the role of a small
modifier (termed ubiquitin) in mediating degradation by a large ATP-dependent
protease (the proteasome) as well in DNA damage repair will be studied. Protein
modification by ubiquitin modification ("ubiquitylation) is involved in many processes
of eukaryotic cell biology including cell division cycle control, protein quality control,
signal transduction, DNA repair, signal transduction, DNS-repair, and endocytosis. In
most cases substrate-attached ubiquitin chains serve as signals for degradation by
the proteasome.
We will analyze phenotypic effects of mutations affecting the proteasome as
well as various enzymes of the ubiquitin system. We will apply methods to detect the
metabolic stability of several test substrates in wild-type and mutant cells. We will
use genetic experimens to distinguish between substrate-specific ubiquitindependent and ubiquitin-independent targeting mechanisms. Another aim of these
experiments will be to detect the role of the gene functions under investigation in the
recognition of misfolded and abnormal proteins.. Such proteins tend to form
intracellular aggregates similar to those that are found in the brains of patients
suffering from neurodegenerative diseases such as Alzheimer's disease, Parkinson's
disease or Chorea Huntington.
In the theoretical part, we will discuss the background and principles of classical as
well as modern techniques available for the study of cell biological processes such as
ubiquitin-mediated proteolysis in yeast. Based on this knowledge, we will review
outstanding papers, in which utilization of yeast as a model organism has provided
major advances in the understanding of important processes of eukaryotic cell
biology.
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