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Abstract 
 

The identification of protein and non-coding RNA (ncRNA) genes is one important 
step in the analysis of a genome. This thesis focuses on the identification and analysis of 
proteins and ncRNAs homologues by exploiting a variety of computational methods in 
order to reach conclusions as to their structure, function, evolution and regulation. This 
work is composed of two different parts. One deals with computational prediction of 
protein and ncRNA homologues from different ribonucleoprotein (RNP) complexes and the 
other addresses problems related to non-random gene order in eukaryotes.  

In the first part RNPs that were previously not well explored with respect to their 
phylogenetic distribution were examined. Thus, homology-based methods were employed 
to analyze the RNP complexes of RNase P, RNase MRP and the spliceosome as well as 
RNPs and RNA structures involved in the 3' end processing of histone mRNAs. We 
identified a large number of previously unrecognized homologues that improved our 
understanding of the evolution of the different RNPs. For example, homology relationships 
of the RNases P and MRP proteins were identified providing further evidence of homology 
between the human and the yeast RNPs. We presented evidence that the histone 3’ end 
processing machinery is more ancient than previously anticipated and can be traced to the 
root of the eukaryotic phylogenetic tree. We presented a detailed map of the distribution of 
the spliceosomal U12-type RNA genes, supporting an early origin of the minor 
spliceosome and pointing to a number of occasions where it was lost during evolution. 

In the second part we generated gene order maps to show the localization of both 
protein and ncRNA genes in a wide range of eukaryotic organisms. Non-random gene order 
was then examined to identify the most important determinants of gene order conservation. 
One important conclusion was that gene pairs that are evolutionarily conserved and that are 
divergently transcribed are much more likely to be related by function as compared to 
poorly conserved gene pairs. The genes of such pairs are likely to be related also in terms 
of transcriptional control. Moreover, we presented the eukaryotic Gene Order Browser 
(eGOB), where data related to this project is available and where researchers can visualize 
and compare the evolution of gene organization in different organisms. In addition, the 
browser may be used to identify pairs of adjacent genes that are evolutionarily conserved 
and likely to be transcriptionally linked. eGOB is available at 
http://egob.bioimedicine.gu.se. 
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