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Tiamulin (TIA) is a veterinary antibiotic commonly used 
in livestock farming which is persistent in the animal 
digestive system and downstream receiving 
environments, it is ecotoxicologically relevant, and its 
environmental dispersal entails high-risk for antibiotic 
resistance development according to our previous work 
1,2. Little is known regarding its biodegradation 
potential in soil where it can end up upon manuring. 
Antibiophagy is a desirable microbial trait which could 
be exploited in bioaugmentation strategies for the 
reduction of antibiotics pressure in environmental 
settings. Aiming to develop such a strategy, a 
Sphingomonas strain able to degrade TIA was isolated 
from soil exhibiting accelerated biodegradation through 
liquid enrichment in minimal media where the antibiotic 
was the sole carbon/nitrogen source. The capacity of the 
strain to degrade TIA was characterized at a range of 
antibiotic concentrations, pHs, and temperatures, while 
genomic, transcriptomic and metabolomic analysis were 
performed in an attempt to further characterize the 
genetic background of the strain relative to its 
biodegrdation capacity and elucidate the TIA metabolic 
pathway. The isolate completely degraded TIA at 
concentrations up to 100 mg l-1 within 3 days, with pH 
and temperature optima of 6.5-7.5 and 25 °C 
respectively. Phylogenomics analysis indicated a novel 
species (83.87 % average nucleotide identity with 
Sphingomonas laterariae, ≤ 95 %), which we coined 
candidatus Sphingomonas perruchonii. Transcriptomics 
showed the enhanced (log2 fold-change value of ≥ 6) 

upregulation of several oxidoreductases, transporters, 
and hydrolases, a lyase, a transcription regulator, and 
secondary metabolites biosynthetic genes under the TIA 
treatment compared with succinate as carbon source, 
while a Bcr/CflA family resistance gene (efflux pump 
coding, homologous to bicyclomycin, chloramphenicol, 
florphenicol, and tetracycline resistance genes) was also 
significantly upregulated. Most of the highly 
upregulated genes under TIA lacked homologues in 
other sphingomonads according to pangenome 
analysis. Metabolomics identified five metabolites, 
although only one of them, a dioxygenated derivative of 
TIA was formed in significantly higher amounts in the 
presence of the bacterium and its formation pattern was 
conducive with TIA degradation. The current study is the 
first to report a TIA-degrading isolate with the potential 
for use in the bioaugmentation of contaminated 
manures. 
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