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In the oral cavity, you might think of something like teeth, the tongue, gums, epithelial cells lining inside the cheeks, or even saliva. Those are definitely correct and give you some ideas regarding a variety of surfaces, cell types and enviroments inside our mouth, but, apart from those, we still have oral microbiome that probably works almost 24/7 in order to maintain oral health. And it has been shown that there is a strong correlation between oral health and systemic diseases e.g. cardiovascular diseases, stroke, diabetes , and pneumonia. This shows how importance of oral health is, which directly links back to the importance of oral microbiome and why our lab have been focusing on.
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Oral microbiome

2600 taxa predominating at different habitats (Dewhirst et al 2010).
Can be found in healthy and disease-affected subjects.

Substantial increase of certain bacteria in oral disease patients

®» Imbalance among oral ecosystems (Becker et al 2002; Aas et al 2005).

Oral infections ® Commensals + Host + Environment.
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Now let’s talk briefly about oral microbiome. It contains at least 600 taxa of microorganisms that are highly organized, and, just like us, each has its own preference in terms of where it’s localized and which other microbes each wants to be friends with. It can be found in healthy and oral disease patients. However, there are certain types of bacteria that have been found to be substantially increased only in the patients. This indicated imbalance among oral ecosystems and also emphasized why it is important to understand in more detail about the oral commensals and their ecology.
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Oral microbiomes (cont)

A model for plague microbiome:

1. Salivary pellicle coating the teeth

2. Initial attachment of Streptococcus to the pellicle

3. Binding of a variety of other colonizers (Corynebacterium)

4. Formation of Streptococcus at the distal tips of the filaments
5. Formation of other colonizers e.g. Neisseriaceae,

Fusobacterium, Capnocytophaga, and Leptotrichia clusters in
low-0,, high-CO, environment (annulus)

W Streptococcus B Neisseriaceae Leptotrichia
Haemophilus/Aggr. B Capnocytophaga [ ] Actinomyces

Mark Welch et al 2016
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Jessica Mark Welch and her group published an incredible work in 2014 investigating the complexity of oral commensal physiology and ecology were isolated from dental plague samples of healthy subjects. They combined Metagenomics technique, which provides access to the functional gene composition of microbial communities hence giving a much broader description for studying a large number of microbial ecology, with spectral fluorescence imaging technique, which allows you to monitor the interactions and dynamics at subcellular levels of the oral commensal communities. Of all 57 bacterial genera being revealed in their study, there were 2 most abundance and prevalence bacterial strains, the first one was Streptococcus and the second one was Corynebacterium. They also proposed an awesome model based on their discovery ….

But then the interaction between Strep and Coryne and the mechanism of their interactions, surprisingly, have never been studied before, and this was the fundamental aim of our study.
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e S. gordonii DL1 (Sg)
e S. parasanguinis (Sp)
e S. mutans UA159 (Sm)

e S. oralis 22 (So)
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How would those 3 long chain fatty acids be exported and internalised/utilised by SK36??


Membrane vesicles (MVs)

e Nano-sized, spherical, double-layered particles (10-
400 nm).

e Contain various molecules e.g. proteins, nucleic acids
and lipids.

100 nm

‘Wang et al 2018

e MVs content determines the roles of MVs:
Survival

Intercellular communication/interaction
Material exchange

Pathogenesis

O O O O

e Environmental factors affect MVs production and
composition.

N

PradosRogaIe et al 2014
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Conclusions

Strain-specific, beneficial interactions between C. durum

and S. sanguinis >> Oral cavity protection

C. durum can produce membrane vesicles containing

fatty acids for interactions with S. sanguinis

Glucose affects C. durum fatty acid production >>

Interactions with S. sanguinis
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Interactions between the common 2 oral microbiomes Cd and Ss
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