
Comparative Microbial Profiling in Dental Prostheses, Natural Teeth, and Implants : An NGS-Based Study

✓ The oral microbiome plays a critical role in maintaining oral and systemic health.

✓ Different dental restorative materials influence microbial adhesion and diversity.

✓ This study compares microbial composition in supra- and subgingival biofilm of 
natural teeth, gold crowns, zirconia crowns, and implants using NGS. 

Introduction

Materials and Methods
✓ Study Design: Comparative analysis of microbial communities.

✓ Participants: 30 subjects with four types of restorations. 
(including only individuals with all four prosthetic types)

✓ Sample Collection: 120 biofilm samples.

✓ DNA Sequencing: 16S rRNA gene sequencing using Sequel platform.

✓ Data Analysis: Alpha and beta diversity analysis, biomarker identification.

Results
✓ Gold and zirconia crowns exhibited higher microbial diversity compared to 

natural teeth and implants.

✓ Taxonomic differences:
- Natural Teeth: Actinomyces spp.
- Gold Crowns: Prevotella spp., Spirochaetes
- Zirconia Crowns: Porphyromonas spp., Atopobium spp.
- Implants: Firmicutes, Clostridiales

✓ Beta diversity analysis revealed distinct microbial clustering by restoration type.

✓ LEfSe analysis identified restoration-specific microbial communities, 
highlighting the influence of material properties on microbiome composition.

✓ Gold and zirconia crowns had higher microbial diversity, while implants showed 
lower diversity, suggesting selective colonization affecting peri-implant health.

Results
✓ Dental restorative materials play a crucial role in shaping the supra- and 

subgingival microbiome.

✓ Surface characteristics influence microbial adhesion, biofilm composition, and 
diversity.

✓ Understanding microbial shifts across different materials can aid in optimizing 
restorative material selection to maintain oral microbial balance.

✓ Future research should investigate the long-term stability of microbial 
communities and their clinical implications, including the risk of peri-implantitis 
and other complications.
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Fig2. The taxonomic composition analysis of microbial communities
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Fig 6. Beta diversity 
Uni-Frac boxplot diagrams

Fig 7. Beta diversity Uni-Frac 
The plot of principal coordinates analysis (PCoA) 

Fig 8. Taxonimic Biomarker LEfSe plot Fig 9. Taxonomic Biomarker LEfSe cladogram
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