
Abstract 

The underlying processes that lead to premature senescence of an organism and apoptosis of 

its cells are still not fully understood. But it is believed that oxidative stress is related to these 

processes. The National Research Network tries to uncover those mechanisms.

The objective of this thesis was the development and implementation of a centralized, web-

based database for storage and retrieval of information about genes associated with cellular 

aging,  oxidative  stress  and  apoptosis.  The  database  should  ease  the  exchange  of  data 

throughout the network and provide access to formerly unavailable data. 

A web-based  database  system based on the  Java  Enterprise  Edition 5 platform, the  open 

source  MDA  tool  AndroMDA  and  the  Struts  framework,  called  GiSAO.db  (Genes  in 

Senescence,  Apoptosis  and  Oxidative  Stress),  was  developed.  The  database  stores  gene 

expression data gained from microarray experiments together with ortholog data. Annotation 

data is stored in both an experiment centered and gene centered way. Favorite gene lists, that 

can be shared amongst users,  can be created. In addition tags can be added to genes and 

microarray experiments. Also a search for KEGG pathways was integrated into the database.

GiSAO.db allows to display gene expression from different experiments based on several 

adjustable criteria and thus to easily gain information about genes with specific expression 

patterns. Favorite gene lists allow the focus on genes of special interest to research groups and 

through sharing of those lists the finding of genes of common interest. With the addition to 

add tags to experiments, classes and genes, not only annotation data in text format can be 

added,  but  they  can  also  be  assigned  to  one  or  more  hierarchically  ordered  categories 

providing further fine grained classification.
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