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De Novo Gene Maturation
Investigating when multi-exon de novo genes gain their second exon

Background: Genomics changes can turn ancestrally non-genic sequence into a de novo gene. Much of the literature
so far has focused on describing the mechanism through which de novo genes are formed. While there are still many
open questions regarding de novo gene formation, very little research has been done to investigate how a de novo
gene could mature into a canonical protein.

BSc/FOM Objectives: In this project the student will aim to formally test the hypothesis if multi-exon de novo genes
gain their additional exon after speciation. For this work, students will examine published human genomes from the
1000 genome consortium. For chromosome 19, the students will compare the nucleotide diversity (i) of single and
multi-exon genes to determine if there is an elevated nucleotide diversity for multi-exon compared to single exon de
novo genes. If time remains, the student can expand this work by investigating other chromosomes or human
populations.

MSc thesis Objectives: In this project the student will aim to formally test the hypothesis if multi-exon de novo genes
gain their additional exon for multiple time points. In addition to comparing m between multi-exon and single exon
de novo genes across all chromosomes, the student may study if multi-exon de novo genes gained their second exon
at the time of speciation with ancestral reconstruction or if they gained their second exon prior to speciation by
comparing average phyloP scores.
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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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