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Inclusion Criteria

¢ Healthy children
(American Society
of Anesthesiologist
Classification
System | [ASA 1])

¢ Under the age of

10 years

Presenting for

extraction of a

primary tooth

¢ Written consent
and/or assent for
participation
obtained

* Accompanied by
legal guardian

Exclusion Criteria:

. Accompanied by
caregiver other
than legal
guardian
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Group 1: Carious Teeth

Carious primary teeth
(including molars, incisors,
and canines) extracted
due to caries or imminent
exfoliation

N=14

The role of the fungal mycobiome in oral health and disease is not well understood.

Candida spp. presence in carious lesions is inconsistently identified, but colonization is found of oral

mucosa, saliva, and plaque biofilm.?

Little is known regarding the fungal colonization of mineralized tissues, such as dentin.

* Previous studies have reported a direct relationship between the Candida carriage rate and caries
severity, the presence of fungal organisms in root-surface caries, and the penetration of dentin by C.
albicans in vitro.>3*

* Others have reported no correlation between Candida and caries.’

* Elucidate the spatial distribution and composition of fungi and bacteria in carious dentin using next-
generation sequencing, histology, and microscopy methods.
* Gain a deeper insight into the oral mycobiome and its involvement in dental caries.
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Carious primary teeth
(including molars, incisors,
and canines) extracted
due to caries or imminent
exfoliation
N=10

Non-carious primary
teeth (including molars,
incisors, and canines)
extracted due to
orthodontic indications or
imminent exfoliation
N=10

Figure 1. Outline of the study design.
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Tissue Sample
Collected: Dentin

-

« ITS region sequencing (fungi)
* 16S rRNA gene sequencing
(bacteria)

Histology:

1. Periodic Acid-Schiff (PAS) Stain
2. Grocott’s Methenamine Silver (GMS) Stain
3. Immunohistochemistry (IHC) with three different

sets of antibodies:

1. B-D-glucan & Lipoteichoic acid
2. Candida albicans and Streptococcus mutans
3. Lipoteichoic acid & Gram-negative endotoxin

Immunofluorescence with three different sets of

antibodies:

1. B-D-glucan & & Lipoteichoic acid
2. Candida albicans and Streptococcus mutans
3. Lipoteichoic acid & Gram-negative endotoxin

Scanning Electron Microscopy:
1. Carious Dentin-Plaque Interface
2. Carious Dentin Tubules
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Figure 2. Relative abundance of fungal species with over one percent abundance in 14 carious dentin samples.
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Background . Resuts |

* Dental caries is the most common chronic disease among children despite being largely preventable.! In
2017, 530 million children were reported to have untreated primary tooth caries in the Global Burden of
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Figure 3. Light microscopy of carious and non-carious dentin using
PAS and GMS-stained sections.
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Figure 4. Immunohistochemistry (IHC) of carious dentin stained

with different antibody pairs: 3-D-glucan (brown) and lipoteichoic
acid (pink); S. mutans (pink) and C. albicans (brown); and against
gram-positive lipoteichoic acid (pink) and gram-negative endotoxin

(brown).
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Figure 5.
Immunofluorescence of
carious dentin stained with
antibodies against
lipoteichoic acid (red) and S-
D-glucan (green) at 120x
magnification.

Figure 6.
Immunofluorescence of
carious dentin stained with
antibodies against S. mutans
(red) and C. albicans (green)
at 120x magnification.
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Figure 7. Immunofluorescence of
longitudinal carious dentin stained
with antibodies against gram-positive
lipoteichoic acid (red) and gram-
negative endotoxin (green) at 120x
magnification.

Various and diverse bacterial species could be detected in carious dentin by next-
generation sequencing, while fungal species were quantitively less diverse.

Fungi are abundant in carious dentin, particularly Candida albicans.

Fungi tend to invade tubules alone as mono-species biofilms, separate from bacterial

species.

Gram-positive and gram-negative bacteria were found to co-localize within the same
dentin tubules, and bacteria tended to colonize with other species of the same
morphology within dentin tubules on SEM.

This study supports the prevalence of fungi within carious dentin and suggests that the
oral mycobiome may play a crucial role in caries pathogenesis, which warrants further

exploration.

Carious Surface Biofilm

Figure 9: Scanning
electron
microscopy (SEM)
performed on
carious surfaces
and within dentin
tubules.




	Slide Number 1

