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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. 

➢ Oral Microbiota / Microbiome =  Microbial communities that maintain homeostasis

➢ Changing environmental conditions will lead to the emergence of pathobionts
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Confocal Microscopy

➢ 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. 

Dental Caries

William Addis 1780



Objective
➢ Can oral microbiome transplantation (OMT) be used clinically to prevent 

dental caries?
➢ don

OMT - From Bench to Chairside

➢Who are OMT donors ? 

 (Super Donor Assessment Tool)

➢Can the oral microbiome be grown in vitro.

➢Time, Species diversity. Biobank storage

➢Does OMT Work? 

➢Animal model, Frequency of OMT.

➢Does OMT change the oral microbiome in the recipient?

➢ Is OMT safe? - CRP, gut histology/metabolome



Who are OMT donors?



Approval from the University Adelaide Human Research Ethics Committee (H-202-34609)

Can the oral microbiome be grown in vitro?

➢ Human plaque grown on hydroxyapatite discs using Artificial saliva medium for 10 days

➢ Monitor biofilm growth and α- and β -diversity

PCOA plot or heat map over 14 days

Confocal Microscopy



α = 4 α = 3

β = 3

Alpha and Beta diversity explained



➢ 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
➢ α-diversity calculated using observed features (p = 0.66). (ca. 240 taxa maintained over 10 days)
➢ β-diversity visualised using principal coordinate analysis- significant difference

Donor microbiome grown in flow cells for 10 Days in ASM

β-Diversityα-DiversityCell Viability



* Protocol repeated for Optimal
& Sub optimal donor

OMT safety

• Serum CRP

• Gut inflammation

Does OMT Work? 
Group 1

Cariogenic Diet 

+ CMC. N = 12

Group 2 

Cariogenic Diet

+ S. mutans in CMC

N = 12

Group 3

Cariogenic Diet

 + OMT in CMC 

 N = 12

Group 4

Cariogenic Diet 

OMT + S. 

mutans in CMC 

N = 12

Female Sprague 

Dawley Rats 

(different litters)

Weaned at Day18

(N = 48)

OMT success?

Jaws assessed for 

caries by:

• Stereo imaging

• CT scanning

• Direct 

observation

Microbiome changes

16S rRNA amplicon 

sequencing 



Results - Caries in Rats Fed NIH 2000 diet

Caries score 

➢ Maxillary 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).  



α- and β- diversity in treatment groups pre and post OMT 

➢CMC-only and OMT treatment significantly
      different  α-diversity (p = 0.01) 

B)
➢ 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.



➢ 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  

          

Is OMT safe?
Objective: To observe the effect of OMT on gut inflammation

Gatej SM. et al. J Int Acad Periodontol. 2020 Apr1;22(2):18-27. 

Serum CRP levels.



➢ Growth of the human oral microbiota in a flow cell over 10 days in ASM produced a convergence 

in α-diversity.

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

treatment.

➢ Oral Microbiome transplantation significantly shifts β-diversity creating a new hybrid microbiome 

that is not representative of the donor.

➢ Continued research including developing human clinical trials.

Conclusion
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