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Genome-wide prediction of Polycomb/Trithorax

Response Elements in Drosophila melanogaster
Abstract:

Polycomb/Trithorax response elements (PRE/TREs) maintain transcriptional decisions to ensure correct cell identity during development and differentiation. There are thought to be over 100 PRE/TREs in the Drosophila genome, but only very few have been identified due to the lack of a defining consensus sequence. Here I report the definition of sequence criteria that distinguish PRE/TREs from non-PRE/TREs. Using this approach for genome-wide PRE/TRE prediction, 167 candidate PRE/TREs could be indentified, which map to genes involved in development and cell proliferation.

Candidate PRE/TREs are bound and regulated by Polycomb proteins in vivo, thus demonstrating the validity of PRE/TRE prediction.

und 
Fast and effective prediction of

 microRNA/target duplexes

Abstract:
MicroRNAs (miRNAs) are short RNAs that post-transcriptionally regulate the expression of target genes by binding to the target mRNAs. Although a large number of animal miRNAs has been defined, only a few targets are known. In contrast to plant miRNAs which usually bind nearly perfectly to their targets, animal miRNAs bind less tightly, with a few nucleotides being unbound, thus producing more complex secondary structures of miRNA/target duplexes. Here I present a program, RNA hybrid, that predicts multiple potential binding sites of miRNAs in large target RNAs. In general, the program finds the energetically most favourable hybridisation sites of a small RNA in a large RNA. Intra-molecular hybridisations, ie. base pairings between target nucleotides or between miRNA nucleotides are not

allowed. For large targets, the time complexity of the algorithm is linear in the target length, allowing many long targets to be searched in short time.

