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VISION

The aim of my re search is to de vel op a com mu ni ty met a bol ic mod el of the five oral bac te ri al spe cies to un der stand the impact of pH on 
the ki netics and in ter ac tion of the oral bac te ri al community, validated using experimental data.

BACKGROUND

● The oral cav ity is com posed of a com plex com mu ni ty of microor gan isms in ter act ing both phys i cal ly and chem i cal ly. The metabolic 
activity of acid-producing bacteria lowers the local pH within the dental biofilm and contributes to caries. 

● To better understand metabolic interactions leading to acid production, four early colonizers of dental plaque - 
 Streptococcus gordonii, Actinomyces oris, Neisseria subflava, and Veillonella parvula along with the caries-associated species 

Streptococcus mutans have been characterized experimentally for growth together in a chemically defined Amended For ti fied M1 Me 
di um with Ci trate (AFMC) medium  [1,2].

● Genome scale metabolic models (GEMs) were developed for each species to characterise the metabolic pathways for production of 
Volatile fatty acids (VFAs) and consequent pH changes.
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The genomes of the strains were 
sequenced, annotated and the GEMs were 
drafted and gap-filled with AFMC media 
using RAST and ModelSEED2 pipelines. The 
model was then curated using DEMETER for 
flux balance analysis in the COBRA 
Toolbox[3,4].
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● The metabolites detected experimentally were matching the positive fluxes predicted 
by flux variability analysis, validating the acid production pathways of the GEMs.

● The acid metabolism and secretion profiles are species specific and in agreement with 
the literature, e.g. V. parvula is predicted to be able to metabolise lactate and produce 
acetate and propionate, as also confirmed experimentally in the AFMC medium [6]

Flux variability analysis done in COBRAToolbox on curated GEMs

The maximum VFAs were produced near neutral pH for all species. 

Quantification of VFAs- 
acetate, formate and 
propionate by ion 
chromatography 
following growth at 
different pH.

Growth at different pH 
was measured using a 
Biolector plate reader 
with continous pH 
measurement. 

All the bac te ria grew at pH 7.5 and 6.5 in AFMC me dia and had the slow est 
growth at pH 5.5. The pH dropped be low 6 from the growth of S. mu tans, 
S. gor donii and A. oris 
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The individual models will be further constrained with 
transcriptomic data for fermentation pathways

The individual GEMs can be combined to 
build community metabolic models. Wet-
lab measurements of VFA production, 
fermentation kinetics, and transcriptomic 
profiles will be incorporated into the 
modelling framework to characterise the 
effect of pH on community metabolism. 
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