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Conclusion

Selenomonas sputigena is an anaerobic mucosa-associated bacterium with contrasting roles in
human health, acting as a pathobiont in periodontal disease while demonstrating protective
effects against allergic airway inflammation. Despite these clinically relevant associations, the
physiological and metabolic foundations of S. sputigena's niche adaptation and immune-
modulatory mechanisms remain largely unexplored. The absence of genetic tools for this
organism has severely limited our understanding of its molecular mechanisms and therapeutic
potential.

We constructed a shuttle vector carrying the Rep191 replication protein from Selenomonas
ruminantium and systematically optimized transformation conditions. Through careful
systematic optimization of key parameters, we achieved a 22.5-fold improvement in
transformation efficiency (Nguyen et al. 2025a). The broad applicability of our system was
demonstrated by the successful transformation of multiple Selenomonas species, and its
functionality was validated by achieving stable GFP expression in S. sputigena, representing the
first demonstration of ectopic protein expression in this organism.

Then, we systematically characterized S. sputigena's metabolic capacity and developed genetic
tools for functional studies by generating native promoter constructs and validating their
capacity to drive GFP reporter expression under anaerobic conditions (Nguyen et al. 2025b).
The GFP-expressing strains would be used to assess colonization potential in the lung in a
mouse model. 

We next investigate the potential of mucin degradation in this bacterium to maintain lung
homeostasis and alleviate asthma symptoms.
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Fig. 1. Shuttle vector construction and systematic optimization of transformation
efficiency in Selenomonas sputigena ATCC 35185 [1].
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Development of the first shuttle vector in Selenomonas sputigena carrying the Rep191 from Selenomonas ruminantium and systematically optimized the
transformation conditions.

Reconstruction of the central carbon metabolism of S. sputigena and confirmation of the preferred carbon substrate with the comparison of gene
expression at mRNA levels and the growth consumption rates.

Prediction of the regulation by S. sputigena on the lung homeostasis and alleviation of asthma symptoms.

Fig. 2. In silico reconstruction of central carbon metabolism and growth kinetics,
substrate utilization, and fermentation profiles of S. sputigena across five carbon
sources [2].

Fig. 5. Prediction of regulation on maintaining lung homeostasis by S. sputigena.

Fig. 3. Substrate-dependent transcriptional regulation of central metabolic genes in
S. sputigena [2].

Fig. 4. Development and validation of native promoter tools for heterologous gene
expression in S. sputigena [2].
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