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Title: Prevalidation of novel alternative pharma-/toxicological screening based on yeast expression technology
Abstract: The project aims to the prevalidation of novel alternative pharma-/toxicological screening on potassium channels involved in human diseases based on yeast expression. Ion channels conduct conduct the nerve impulses and mediate the effects of many signal molecules. Potassium (K) channels are by far the most diverse group of ion channels known and participate in a wide range of physiological impulses. In most cells they are responsible for maintaining the resting potential. In excitable tissue currents mediated by K channels underly the repolarisation of the action potential. Severe diseases connected to K channel dysfunction are ventricular tachycardia, hypertension, deafness and metabolic disorders. The yeast-based screening technology will provide a reliable system for pharma-/ toxicological analysis and a bioassay for rapid identification of chemical and pharmaceutical compounds and thus has the potential to reduce the need for animal experimentation. 
Objectives: The overall objective is the prevalidation of novel alternative pharma/-toxicological screening based on the yeast-based technology for mammalian K channels and their mutant isoforms. Application - and prevalidation of this yeast-based technology for the analysis of disease causing mutant isoforms addresses several goals of the 5th FP. The project will enable novel large scale screens for modulators of human K channels; at the present time no yeast- based HTS for K channels exist. This system increases the likelihood of discovery of novel therapeutic agents and thus has the potential of improving the life of patients suffering from a  variety of diseases linked to defective K channel activity. Finally, the yeast-based technology  will provide bioassays for rapid screening of chemical and pharmaceutical compounds that have the capability to reduce animal experiments.
Description of the work: An extensive number of disease causing mutations in human K channels have been identified. Thus the first and continuing WP will be the setup of a comprehensive annotated database to assemble all available molecular and clinical information regarding K channel mutations and to further foster and integrate results from 5 other  WPs. WP2 concerns the construction of a plasmid library necessary for yeast expression. Since many K channels are heteromultimers composed of channel forming and accessory subunits in WP3 the functional expression of such a complex ion-channel will determine the feasibility of the yeast-based system. In WP4 a transgenic yeast strain library comprising wild-type and mutant alleles will be constructed; growth phenotypes, inhibitor sensitivity, K transport activity, localisation and quantification of the heterologous proteins provide the basis  for WP8. Electro-/pharmacological properties of K channels expressed in yeast are characterised in WP5. In WP6 the prevalidation of the generated yeast strains by standardised procedures and protocols is encountered. The technology transfer within WP7 will provide and optimise SOPs as evaluation criteria for the rational design of the yeast-based assays adapted to altered K channel function in WP8 with subsequent development of automated screening concepts in WP9. Project accompanying evaluation towards quality assurance by identification and implementation of respective indicators is the task of WP10.

Deliverables: i) Public database with annotated information of K channel mutations; ii) plasmid library of wild-type and mutant K channel cDNAs that enable expression in yeast; iii) characterised library of transgenic yeast strains; iv) standardised protocols for an easy-to-handle expression system for v), the K channel function-based assays; vi) prevalidation of novel primary procedures for HTS approaches; vii) evaluation criteria of the system within an industrial context proving phase. 
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