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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 met a- 
bol ic ac tiv i ty of acid-pro duc ing bac te ria 
such as Strepto coc cus mu tans low ers the 
lo cal pH with in the den tal bio film and con- 
trib utes to car ies. To bet ter un der stand 
these met a bol ic in ter ac tions, ge nome-
scale met a bol ic mod els (GEMs) have been 
de vel oped of four ear ly col o niz ers of den- 
tal plaque – Strepto coc cus gor donii, Acti n-
o myces oris, Neis ser ia sub fla va, and Veil- 
lonel la par vu la – along with the car ies-as s-
o ci at ed spe cies Strepto coc cus mu tans, in 
a chem i cal ly de fined, Amend ed For ti fied 
M1 Me di um with Ci trate (AFMC) (Sangha 
et al., 2024).

Vision

TThe aim of my re search is to de vel op a 
com mu ni ty met a bol ic mod el for the five 
oral bac te ri al spe cies to un der stand the im- 
pact of abiot ic fac tors like pH on the ki net- 
ics and in ter ac tion of oral bac te ri al spe- 
cies.
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Fig. 1 Growth curves of bacterial strains and resulting change in pH over time under different starting pH 
conditions.

                Wet lab 

1. All the bac te ria were able to 
grow at pH 7.5 and 6.5 in 
AFMC me dia and had the slow 
est growth at pH 5.5 due to an 
acid ic en vi ron ment. The pH 
dropped be low 6 from the 
growth of S. mu tans, S. gor 
donii and A. oris (Fig. 1).

2. Most strains pro duced ac e 
tate and for mate as the fer men 
ta tion prod uct. V. par vu la al so 
pro duced pro pi o nate (Fig. 2).
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Fig. 2 Quantification of volatile fatty acids (VFA) acetate, formate and propionate by ion chromatography following growth at different pH values.

                                        In silico 
 

1. 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 media was supplemented with ions to enable biomass 
production within the KBase framework (Arkin et al., 2018). 

2. Manual curation was done to restore heme biosynthesis, enabling biomass 
growth in the COBRA toolbox (Hyduke et al., 2011).

3. The models were  gap-filled using Demeter pipeline with strain specific 
experimental data to restore blocked pathways and  ATP production Fig. 3 
and 4 (Heinken et al., 2021).

4. This also balanced the charge and mass of the models by up to 97% (Fig. 4). 
5. The models will be further combined to develop a community model.
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Fig. 3 Flow diagram of how the draft 
models were refined.
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Fig. 4 Biomass and ATP production of the GEMs after gap-filling. Both were improved and the mass and 
charge of the models were balanced
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