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Genomic characterization of Acinetobacter radioresistens and A. 
baumannii isolates from Humboldt Penguins: A wild reservoir for 

clinical strains?
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Acinetobacter radioresistens is considered an environmental microorganism that 
has become relevant due to its association with opportunistic infections in humans 
and its potential as a reservoir of resistance genes. Although A. baumannii remains 
the most studied species due to its clinical impact, the detection of A. radioresistens 
in  wild  birds  raises  questions  about  its  role  in  the  dissemination  of  antibiotic 
resistance and its possible transfer to clinical settings. Cloacal swab sampling of 15 
Humboldt penguins chicks (Spheniscus humboldti) was conducted in 2019 from 
Guañape  Norte  Island,  Reserva  Nacional  Sistema  de  Islas,  Islotes  y  Puntas 
Guaneras (a Peruvian Marine Protected Area). Twelve strains of Acinetobacter spp. 
were isolated, and susceptibility profiled to antibiotics in clinical use. Their genomes 
were sequenced and pyANI was performed. For prediction of antibiotic resistance, 
metal and virulence genes, CARD, VFDB and BacMet databases were used. The 
pangenoma was obtained with Roary. 11 isolates were typed as A. radioresistens, 1 
as  A. baumannii with  a new sequence type.  The pangenome revealed that  A. 
radioresistens isolates were clonally related, and had identical resistance genotypes 
with OXA-23, AdeIJK and QacJ type efflux pumps, while the  A. baumannii strain 
carried OXA-684, ADC-325, and Ade efflux pumps. A. baumannii isolate has more 
virulence-related genes compared to the isolates of A. radioresistens. Several genes 
for resistance to heavy metals, such as rubB, arsH, and nreB, was evidenced. Our 
results  highlight  the importance of  monitoring bacteria  in  wildlife,  as apparently 
pristine ecosystems may harbor resistance mechanisms that eventually emerge in 
clinical settings. Future studies should evaluate the transmission dynamics between 
seabirds, the environment and humans, as well as the impact of anthropogenic 
activities on the spread of resistance in nature reserves.
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