
A new strain of alpha-hemolytic Streptococcus was isolated in 
the dental plaque of an adolescent with Down syndrome. 
Based on its biochemical, genetic and taxonomic 
characteristics, we considered that this was a new bacterial 
species belonging to the Streptococcus genus (oralis group), 
the Streptococcaceae family and the Lactobacillales order, 
which has been identified with the name Streptococcus downii
sp. nov. (S. downii). Phylogenetically, S. downii is next to 
Streptococcus dentisani, a bacterium with antistreptococcal 
activity.

INTRODUCTION

The aim of this study was to analyze the antibacterial activity 
of S. downii.

AIMS

RESULTS

Figure 4. Scanning Electronic Microscope 
images of the control biofilms formed in vitro
on hydroxyapatite disks _composed by Sm, 
Vp, An, Fn, Aa and Pg. (A), and biofilms 
incorporating also in their composition S. 
downii after 120 h of growth (B).

CONCLUSIONS

The antibacterial and antibiofilm activities of S. downii against 
oral bacteria (including S. mutans and some periodontal 
pathogens) has been demonstrated in inhibition assays and in a 
static in vitro biofilm model. This finding allows for speculation 
as to whether S. downii could contribute to preserving eubiosis or 
for combating dysbiosis of the oral microbiota.
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Streptococcus downii, a new bacterial species that could contribute to preserving the eubiosis of oral microbiota054

Figure 5.  Confocal micrographs of the
control biofilms (A), and biofilms
incorporating also in their composition
S. downii after 120 h of growth (B), 
LIVE/DEAD® BacLightTM Bacterial
Viability Kit stain (Live cells: green -
dead cells: red color).

MATERIAL & METHODS

An inhibition assay was performed by the spot-on-the-lawn 
method. Reference strains of Streptococcus mutans (Sm), 
Veillonella parvula (Vp), Actinomyces naeslundii (An) and 
Aggregatibacter actinomycetemcomitans (Aa) were inoculated on 
blood agar plates and brain heart infusion agar plates. S. downii
was then placed onto the inoculated surfaces of the agar as a 
button, and the plates were incubated in anaerobic conditions and 
at 5% CO2 atmosphere. After incubation, the presence of a 
growth inhibition halo zone was considered a positive result.
To test the potential antibiofilm properties of S. downii, the 
bacterial strains Sm, An, Vp, Fn, Pg and Aa were grown in a 
static in vitro biofilm model in the presence or not (control 
biofilm) of S. downii for up to 120 h. Biofilms structures were 
studied by confocal laser scanning microscopy and scanning 
electron microscopy. For potential antibacterial activity, biofilms 
were exposed to S. downii for 24 and 48 h. We employed 
quantitative polymerase chain reaction to assess the effect of S. 
downii on bacterial load.

Figure 3. Micrographs obtained
with a Leica magnifying lenses, 
objective 1X, at 5% CO2 atmosphere
for 96 h, of the co-culture of S. 
downii strain, inoculated on surfaces
of the BHI agar as a button and: (A, 
B) An, (C, D) Vp, (E, F) Aa, 
inoculated on the plates with a swab, 
rubbing it on its surfaces in order to 
ensure a good distribution of the
inoculums. It can be observed for A. 
n, Vp and Aa growth inhibition
zones around the S. downii strain.
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Figure 2.  Competition assay between S. 
downii and S. mutans in BHI medium

Figure 1. Taxonomic assignment of. S. downii based 
on 16S and 23S rRNA phylogenetic Streptococcus 
spp. tree
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