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De Novo Gene Annotation 
Assessing the Impact of Assembly Quality on De Novo Gene Annotation 

 
Background: With the advancement of new sequencing technologies, more complete genomes are available for us 
to ask and answer biological questions. Because of this enhanced completeness, we expect this would allow greater 
power to detect de novo genes compared to older assemblies. This has not yet been formally evaluated.  
 
BSc/FOM Objectives: In this project the student will aim to formally test the hypothesis that 
more contiguous assemblies identify more de novo genes. The student will use two published 
human genomes assemblies (hg38 and hs1), extract only data related to chromosome 19, and 
compare the number of de novo genes identified using DENSE via the command line. Lastly, the 
student will use various methods to characterize which de novo genes were differentially found 
between the two assemblies. If time remains, the student can expand this objective by 
investigating other chromosomes or with additional assemblies from either the 1000 genome 
project or other species. 
 
MSc thesis Objectives: In this project the student will aim to formally test the hypothesis that 
more contiguous assemblies identify more de novo genes. The student will use two published 
human genomes assemblies (hg38 and hs1) and compare the number of de novo genes 
identified using DENSE via the command line across the whole genome. Then the student will 
use various methods to characterize which de novo genes were differentially found between 
the two assemblies. This analysis will be repeated using a second de novo gene tool DESwoMAN. 
If time remains, the student can expand this further by repeating this analysis using old vs T2T 
genomes of other primates and benchmarking expression levels used in DESwoMAN. 
 
Requirements: 

• Interest in genomics and bioinformatics 
• Experience or willingness to learn coding  

 
Methods: The student will learn some of the comparative genomic techniques including file manipulation, use of 
phylostratigraphy for de novo gene identification using DENSE, and if time permitting, methods to characterize the 
new de novo genes. 
 
Supervision: Sarah Lucas, Room 100.19, s.lucas@uni-muenster.de, Molecular Evolution and 
Bioinformatics Group http://bornberglab.org/people/Lucas). 
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