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Amy M Summers, Rae A Heitkamp, Sylvia Cheng, Benjamin C Kirkup

Many bacteria antagonize each other in nature; laboratory evidence of these interactions dates from
1925 (Gratia). However, antagonism assays are typically performed between a small number of
'sensitive’ strains screening a range of potential 'killers' in the hunt for natural antibiotics, or a single
'killer' against a broad range of 'pathogens.' By contrast, several recent studies have performed pairwise
assays across a range of organisms; including marine Vibrio (Cordero et al 2012) and fresh water
Bacillus (Perez-Gutierrez et al 2012) strains. These studies have revealed some critical new microbial
ecology by using the complete suite of antagonisms among strains. Environmental strains are often
viewed as more microdiverse than clinical strains, in part because clinical strains experience purifying
selection by the immune system and rapid population expansions. To explore the frequency and
distribution of antagonism in clinical isolates, a pairwise antagonism dataset is being collected from
clinical Acinetobacter. Significant method development has gone into finding a method robust and
sensitive. Overnight cultures, grown in trypticase soy broth at 37°C, are spread on trypticase soy agar
to create a confluent bacterial lawn. Using a 96-well pin replicator, 94 isolates of Acinetobacter and
two negative control checks are inoculated on the lawn. The plates are incubated at 37°C for 18 to 24
hours and the assay scored for the presence or absence of a colony growing on the bacterial lawn and
the presence or absence of a clearing around the inoculation points. The revealed suite of antagonisms
is rich and diverse. 8,836 interactions were scored; of them, at least 5,640 are suggestive of
antagonism. In a preliminary dataset, almost every strain already participates as an antagonist against
some other strain. This is much higher than the frequencies reported in other environmental
collections; and does not suggest a single ecological niche for the clinical strains. This data is collected
in the context of antimicrobial susceptibilities and limited clinical metadata, providing a contrast to the
environmental data which has been generated for the environmental strains. As we continue to collect
antagonism data on clinical Acinetobacter isolates, we will learn more about the naturally occurring

antimicrobial chemicals that these organisms produce and secrete.
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Interaction maps: Each circle represents an isolate tested.
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