Genome-scale Metabolic Network Reconstruction of
the Pathogen Treponema pallidum ssp. pallidum

Background

The spirochaete bacterium Treponema pallidum causes the sexually transmitted infectious disease

syphilis [1] as well as yaws, a tropical skin, and bones infection. Without antibiotics treatment, both

diseases can lead to persistent physical damages and even
lethality. In recent years, however, antibiotic resistances are
spreading worldwide while at the same time the discovery
pipeline for new pharmaceuticals is lean [2]. For this reason, new
concepts for fighting infectious diseases need to be made
accessible. Computational models of metabolism have already
been demonstrated to increase our understanding of cellular
functlons of a varlety of orgamsms [3] and have the potential to

model exists for Treponema pallidum (see image on the right,

source: Wikipedia).

Specific aims

This thesis focuses on the molecular causes of syphilis. To this end, the full metabolic activity of
T. pallidum ssp. pallidum will be reconstructed on a genome scale. To this end, the necessary steps of
the protocol for constructing high-quality metabolic reconstructions will be applied to this organism
[4]. This bottom-up assembly procedure will include a combination of computational methods and
careful manual checking of the model content. Test cases will be created, knowledge gaps will be

filled, and confidence of model components will be documented.

Requirements

Understanding of biochemistry, basic knowledge of Python programming, interest in computational
systems biology, patience, and passion for detail.
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