
Purification of putative de novo proteins from inclusion
bodies

Background: Different species have different proteins encoded in their genome. Today we know that
proteins do not only evolve by duplication and divergence of existing proteins but also arise from pre-
viously non-coding DNA. These proteins are called de novo proteins. Their properties are still poorly
understood and their experimental analysis faces major obstacles. A starting point for soluble expres-
sion of de novo proteins is by using chaperones, however some de novo proteins still remains in an not
solubly expressed manner, meaning the proteins are packed into inclusion bodies, to protect the cell
from harmful proteins.
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Figure 1: a) Gene emergence via duplication fol-
lowed by divergence; b) De novo gene emergence
from non-coding DNA starting from a weakly tran-
scribed proto-gene can eventually result in a func-
tional gene

Objectives: In this project we want to pu-
rify prior unsolubly expressed de novo proteins
from inclusion bodies. We will us two differ-
ent ancestral proteins from the WT Atlas pro-
tein. The proteins will be expressed in E. coli
cells with the help of chaperons. After ex-
pression the cells will be cracked and all sol-
ubly expressed proteins will be removed. Then
the inclusion bodies will be opened and re-
folding of the two target proteins will be per-
formed.

Requirements:

• Interest in evolution at the level of individual
proteins

• Interest in lab work on DNA and protein level
and basic knowledge of PCR, DNA-cloning,
protein expression & purification

Methods:

• Expression and purification of proteins

• Biochemical characterization of the proteins via SDS-gels, maybe CD and TSA

Supervision: Dr. Andreas Lange, Room 205, andreas.lange@uni-muenster.de, Molecular Evolution
and Bioinformatics Group (http://bornberglab.org/).
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