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1 Background and Motivation

Figure 1 | Scanning electron microscopy of the clinical iso-
late of Staphylococcus capitis grown in glucose-enriched
trypticase soy broth (TSBg) [1].

Staphylococcus capitis (see Figure 1) belongs to the
family of coagulase-negative staphylococci (CoNS).
S. capitis was primarily studied as an opportunistic
pathogen of the human skin [2]. Generally, Staphy-
lococci represent the omnipresent microbiota of hu-
man skin and mucous membranes and can cause var-
ious hospital-acquired infections. A study from 2016
shows that S. capitis was present in over 75 % of
patients on admission by investigating the compo-
sition of the nasal staphylococcal microbiome [3].
Moreover, it has subsequently been found in neona-
tal intensive care units (NICUs) in 17 countries and
identified as a cause of Late-Onset Sepsis (LOS) in
neonates [4].

Bacterial persistence in hospitals can be explained
by the ability of S. capitis to adhere to environmental
surfaces by producing biofilm that confers protection
against environmental stresses [5]. Recently the bac-
terial physiology and resistance behavior of S. capitis
under spaceflight-specific conditions was studied. To verify if spaceflight induced physiological changes, three
spaceflight-relevant isolates were compared with the type strain DSM 20326 [6].

At the moment, two models (strains QN1 and CR0101) for S. capitis created in an automated way are
available in the Virtual Metabolic Human (VMH) database [7]. Creating a manually curated genome-scale
metabolic model (GEM) should contribute to a deeper understanding of the metabolic network of S. capitis and
is of great interest to future research.
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2 Aim and Approach

The strain that this thesis will focus on is the H17 which was isolated from a forehead skin swab at the Institute
for Aerospace medicine at the German Aerospace Center (DLR, Cologne, Germany)1.

The aim is to create a high-quality systems biology model of S. capitis and compare it to the existing au-
tonomously created reconstructions. The draft reconstruction model will be created with CarveMe [8] and
manually curated using experimental phenotypic data obtained from DLR. For the gap-filling, different tools
will be compared, such as COBRApy and NICEgame [9]. Each step will be validated with the quality control
Python software named MEMOTE [10] to ensure the quality of the model.

Future work comprehends an extension of the model to include biofilm production by S. capitis and builds
further strain-specific models for the rest of the strains.

3 Requirements

Motivation and interest to learn more about systems biology and constrained-based modeling in particular.
Fundamental understanding of biochemistry and ability to interpret experimental data. Basic knowledge of
Python programming and ability to use and combine results from different bioinformatics tools and packages.
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