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» The oral environment maintains the second largest microbiome in the human
body consisting of around 700 taxa including bacteria, fungi and viruses.

Gingival crevice
Tooth surface

Fusobacterium, @ ‘ "
Streptococcus mutans, Prevotella E
Actinomyces, ’ (p] ) g9
Adtinen yees, Porphyromonas o - 8% gF
ubacterium, 2 9
Peptostrepptococcus O f ‘°¢, . § gs\ A
- o = Active dental '? = SN
O ) Y carias &) £ 8 & T\
5, _ % periodontitis ?O O / \
Oropharyngeal region <( o, oI 4 ;
) 3 — ) o O
Tonsil Streptococcus salivarius, L = Co,, © = N 0}0 < o)
Streptococcus viridans, Streptococcus mutans, L d | 7 o;,/ oo}o 4 \\\ &\\* 6i\o >
Neissenia specios; Streptococcus anginosus, | - e % ‘& N (VN 4
Haemophilus influenzae, Streptococcus pyogenes, > h¢ I_
coagulase-negative Streptococcus pneumoniae, = . g / \ 7 X T
Staphylococci Haemophilus influenza, (7)) M i / = \ # ‘ m
Haemophilus parainfluenzae LLl /s’ A f‘-\ /,‘l >
\ \;7—»‘//
L:ll‘ Physical inactivity | FACTORS AFEECTING L‘FI 5 :
) v | v |Fluoride exposure
Tongue : Dental plaque v -\ O RAL M | C RO B I O M E /
Veillonell o - \ ‘ ‘
eilfonella atypica, Actinomyces, Rothia, Kocuria, = - }_‘ \ / >
Porphyronas gingivalis, Arsenicicoccus, Microbacterium, g I'\ \ / \* ) I
Selgnomqnas species, Propionibacterium, < .¢> N y @ >
Actinobacillus _ Mycobacterium, Dietzia, Turicella, = @7@ N 4 Oe”l O
act/nomyce.{emcom(tans, Corynebacterium, Z —3 N\ P ¢ Q, ‘,l:?. _I
Prevotella intermedia, Bifidobacterium, Scardovia, Ll <& =S5 A "Cat,, s (@)
Capnocytophaga species, Parascardovia 9 o & el)t ,’d
Streptococcus faecalis, 2 Ll O /\ z ‘ o
Eikenella corrodens Z Q o § ﬁ g -' @
IS 3
[
Microbi S . S e 7
Oral Microbiome = $& (813 9@,
§ Al > @
Transplant < ® 2
3

Oral Disease B Oral health tiit
Donor/ Recipient

» Oral Microbiota / Microbiome = Microbial communities that maintain homeostasis &)
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» Changing environmental conditions will lead to the emergence of pathobionts Rl (O




Dental Caries

» Dental decay (caries) is one of the most prevalent health diseases, sixth most costly health
condition globally

» Caused by the fermentation of sugar to lactic acid by oral bacteria

» Tooth enamel and dentine is hydroxyapatite, solubility of 30mg/L at neutral pH 7 to 30,000mg/L at
pH 4.

» Our current strategies simply do not prevent caries.
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OMT - From Bench to Chairside
Objective

» Can oral microbiome transplantation (OMT) be used clinically to prevent
dental caries?

» Who are OMT donors ? -
ressearch,
(Super Donor Assessment Tool) [ri-surch, ree-surch], n
» Can the oral microbiome be grown in vitro. 1. what you are doing
> Time, Species diversity. Biobank storage when you don’t know

what you're doing. |

» Does OMT Work?
» Animal model, Frequency of OMT.
» Does OMT change the oral microbiome in the recipient?
» |Is OMT safe? - CRP, gut histology/metabolome
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ARTICLE INFO ABSTRACT

Keywards: Objectives: Among healthy people, we understand very little about the sociodemographic, lifestyle, and dental
165 rRNA sequencing hygiene behaviours thar shape their oral microbiota. This study investigates how sociodemographie, lifestyle and
Diet . dental hygiene behaviours shape oral microbiota diversity and composition in an Australian population to better
:"ﬂ“ﬁ:’:" < inform healthy oral microbiota denors for Oral Microbiota Transplantation (OMT).

Metheds: The study comprised 93 healthy adults who underwent comprehensive oral examinations and ques-

Oral health
tionnaires to assess their health status. Participants were excluded if they had any active systemic or oral disease.

Dentel plague

Public health All completed a questionnaire containing information on socio-economic, lifestyle, behavioural, and oral health
factors. Supragingival plague was collected, and 163 ribosomal RNA (rRNA) amplicon sequencing was used to
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Can the oral microbiome be grown in vitro?
Approval from the University Adelaide Human Research Ethics Committee (H-202-34609)

» Human plaque grown on hydroxyapatite discs using Artificial saliva medium for 10 days
» Monitor biofilm growth and a- and B -diversity

Confocal Microscopy

Firmicutes (12.57%)
Proteobacteria (23.63%)
Fusobacteria (7.30%)
Bacteroidetes (5.91%)
Actinobacteria (49.61%)
Synergistetes (0.22%)
Spirochaetes (0.76%)

T14

Firmicutes (35.17%)
Proteobacteria (23.83%)
Fusobacteria (0.19%)
Bacteroidetes (26.31%)
Actinobacteria (14.46%)
Synergistetes (0.0004%)
Spirochaetes (0.00317%)

Journal of Mierobiological Methods 223 (2024) 106961

ELSEVIER

Journal of Microbiological Methods

Contents lists available at ScienceDirect

journal homepage: www elsevier.com/locate/jmicmeth

Development of an in vitro biofilm model of the human supra-gingival
microbiome for Oral microbiome transplantation
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ARTICLE INFO

ABSTRACT

Keywards:
Dental plaque

DNA sequencing

Oral microbiome transplantation
Flow cell

Microbiota

Oral bacteria

Species diversity

The high prevalence of dental caries and periodontal discase place a significant burden on society, both socially
and economically. Recent advances in genomic technologies have linked both diseases to chifts in the oral
microbiota — a community of >700 bacterial cpecies that live within the mouth. The development of oral
microbiome transplantation draws on the success of fecal microbiome transplantation for the treatment of zut
pathologies associnted with discase. Many eurrent in vitro oral biofilm models have been developed but do not
fully capture the complexity of the oral microbiome which is required for successful OMT. To addrecs this, we
developed an in vitro biofilm system that maintained an oral microbiome with 252 specics on average over 14
daye. Six human plaque camples were grown in 3D printed flow cells on hydroxyapatite discs using artificial
caliva medium (ASM). Biofilm composition and growth were monitored by high throughput sequencing and
confocal microscopy/SEM, respectively. While a significant drop in bacterial diversity occurred, up to 291
cpecies were maintained in come flow cells over 14 days with 70% viability grown with ASM. This novel in vizro



Alpha and Beta diversity explained




Donor microbiome grown in flow cells for 10 Days in ASM

» Cell viability determined using Confocal Laser Scanning Microscopy and Imaris® software n=6
» DNA sequencing libraries generated by amplifying V4 hypervariable region of 16S rRNA gene

» a-diversity calculated using observed features (p = 0.66). (ca. 240 taxa maintained over 10 days)
» B-diversity visualised using principal coordinate analysis- significant difference
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* Protocol repeated for Optimal
& Sub optimal donor

Female Sprague
Dawley Rats

(different litters)

Weaned at Day18

Group 1
Cariogenic Diet
+ CMC.N =12

Does OMT Work?

(N = 48)

Group 2
Cariogenic Diet
+ S. mutans in CMC
N=12

OMT success?

Jaws assessed for

caries by:

e Stereo imaging

e CT scanning

e Direct
observation

REVIEW ARTICLY

Rodent model in caries rescarch

Wil 1 Bowen

Group 3
Cariogenic Diet
+ OMT in CMC
N=12

Microbiome changes
16S rRNA amplicon
sequencing

Group 4
Cariogenic Diet
OMT +S.
mutans in CMC
N=12

OMT safety
e Serum CRP
e Gutinflammation




Total caries score

Results - Caries in Rats Fed NIH 2000 diet

» Makxillary and mandibular molars of rats from all groups were
qualitatively analysed for cavitation, enamel, and dentin loss.

» Supported with micro-CT analysis to quantitate caries severity

» The least amount of cavitation, enamel and dentin loss was seen
in group 3 (OMT) and the most was observed in group 1 (CMC).

Group 1 (CMC)

Group 2 (CMC+S. mutans) Caries score

Group 3 (OMT)

Group 4 (OMT+S. mutans)




oi- and B- diversity in treatment groups pre and post OMT

» CMC-only and OMT treatment significantly
different a-diversity (p = 0.01)

» Significant difference in B diversity
between control and OMT group

» Most abundant taxa following OMT
included, Rothia, Streptococci and
Muribacter

» OMT created a “hybrid” microbiome that
was closer to the donor than the rat
microbiome.

Observed features

® Group 1 (CMC)
& Group 3 (OMT)
® Donor microbiome
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Is OMT safe?
Objective: To observe the effect of OMT on gut inflammation

» Large intestine removed and stained with hematoxylin and eosin.
» Total tissue injury score based on the five histological criteria in the large intestine
» Serum C-reactive protein

Average of all 3 Sites of the Large Intestine
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Experimental Groups
Gatej SM. et al. J Int Acad Periodontol. 2020 Apr1;22(2):18-27.



Conclusion

» Growth of the human oral microbiota in a flow cell over 10 days in ASM produced a convergence
In a-diversity.

» OMT suppressed dental caries in a rodent model and may prove to be an effective anti-caries
treatment.

» Oral Microbiome transplantation significantly shifts 3-diversity creating a new hybrid microbiome
that is not representative of the donor.

» Continued research including developing human clinical trials.
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