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Background and Motivation 
Dolosigranulum pigrum is a Gram-positive coccus, which may be organized in pairs, tetrads, 
and clusters [1]. The bacterium is mainly a commensal of the upper respiratory tract, but can 
also be isolated from blood, eye cultures, spinal cord, urine, and the stomach [1], [2]. Until now, 
D. pigrum was only rarely associated with human diseases, such as sepsis, synovitis, nosocom-
ial pneumonia, cholecystitis, and pancreatitis. Moreover, it was—in some cases—found to be 
Erythromycin-resistant [1], [2].  
 
In contrast, Liu et al. have identified D. pigrum to be a negative predictor for Staphylococcus 
aureus presence in the nasal microbiome [3]. It was shown that only 16% of D. pigrum positive 
individuals were habituated by S. aureus, while 56% of negative individuals carried the patho-
gen [3]. Consequently, D. pigrum is, on the one hand, a determinant for S. aureus presence with 
potential use as nasal probiotic and, on the other hand, a virulent pathogen, especially in immu-
nodeficient hosts [2], [3].  
 
Genome-scale reconstructions (GEM) have been used to successfully predict biological fea-
tures and targetability of reactions for treatment and other applications. However, by now, no 
curated GEM is available for D. pigrum. A genome-scale metabolic model of D. pigrum may 
be a substantial improvement for the understanding of the organism and its interactions with 
the host and bacterial community, especially its interaction with S. aureus.  
 
Aim 
This project aims to create the first version of a curated genome-scale reconstruction (GEM) of 
the organism’s metabolic capabilities in the SBML Level 3 Version 1 format [4] by following 
the standard reconstruction protocol [5].  
 
Approach  
The following steps will be executed:  

(1) Download the genome of the organism from NCBI1.  
(2) Apply automatic reconstruction tools, such as CarveMe [6], ModelSEED [7], and 

KBase [8].  
(3) Compare all models, possibly by using libSBML [9], e.g., for Python and model anno-

tation, e.g., using ModelPolisher [10].  
(4) Simulate model growth in relevant media using COBRApy [11], including the synthetic 

nasal medium SNM3 [12].  
(5)  Draw parts of the model in the form of a metabolism chart using software such as 

Escher [13]. 

 

 

 
1 https://www.ncbi.nlm.nih.gov/assembly/GCF_000245815.1 
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