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Introduction Communities or single lineages of bacterial symbionts are increasingly recognized as major �tness determinants of insects, and they are particularly likely to be mutualists when host diets are 
specialized and partially de�cient. Some insect hosts have independently domesticated related microbes to meet similar challenges, but whether hosts with di�erent life histories can maintain the same symbionts
merely by sharing the same food niche and nest structure has not been explicitly investigated. The nest-sharing symbiosis between Megalomyrmex social parasites (Formicidae: Solenopsidini) and their fungus-growing 
ant hosts (Formicidae: Attini) provides a unique opportunity to address this question, as both lineages rely on the same narrow fungal diet, but are only distantly related.

 

Megalomyrmex ants
Tribe: Solenopsidini
44 currently described species in one genus.
The genus contains clades of free-living carnivorous predators as well as a derived clade of fungivorous social 
parasites of fungus growing ants. 
Megalomyrmex parasites use alkaloids produced in their venom glands to subdue their hosts and gain access to the 
fungus garden and host brood with a variety of strategies. They are either ‘thief-ant’ raiders that nest next to the 
host colony and periodically steal fungus garden mass and brood or ‘agro-predators’ which usurp the entire host 
nest, kill host workers if they don’t �ee and move on once the garden resources are depleted, or ‘guest-ants’, that 
found their colony within the host nest and remain permanently associated in a single colony’s fungus garden 
system to exploit it as a mild chronic disease.

•
•

•

Fungus-growing ants

•Originated ca. 50mya in the Amazon basin.
>230 described species in 12 genera.
They maintain and protect basidiomycete fungus gardens as their main food source.
•
•

Tribe: Attini

Objectives: 

1. Determine the communities of bacterial symbionts across the phylogenetic tree 
of Megalomyrmex ants to assess whether their multiple transitions in life style and 
diet were associated with transitions in bacterial symbionts. 

2. Focus on the highly derived interaction between Megalomyrmex symmetochus 
guest-ants and Sericomyrmex amabilis host ants to assess the consistency of the 
most prevalent bacterial lineages across colonies and populations.

3. Compare host and parasite communities to evaluate their extent of secondary 
similarity and the transmission of speci�c bacterial lineages. 

DNA was extracted from pools of whole ant bodies to characterise the microbial 
community composition at the ant colony level. 16S rRNA genes were ampli�ed 
using universal primers targeting the V3-V4 regions. Amplicons were tagged and 
then sequenced on a Roche GS FLX 454 sequencer. 
Pyrosequencing data were analized with QIIME using a 97% cuto� and the RDP
classi�er to pick Operational Taxonomic Units (OTUs) based on the Greengenes 
database. Speci�c primers were then designed and used to screen additional ant 
colonies for presence/absence of speci�c bacterial lineages by PCR.

Results and discussion:

(1) Microbiomes of Megalomyrmex predators or social parasites (right) and fungus-growing ant hosts 
(left). Pie charts represent ant microbiomes as obtained from 454 pyrosequencing, plotting only the 
most abundant bacterial lineages across all samples, and +/- signs are PCR validations of lineages of 
Entomoplasmatales, Bartonellaceae and Wolbachia given, respectively, in green, red and blue, with 
the number of infected nests and total number of nests screened in parenthesis. Dotted lines illustrate 
sharing of speci�c bacteria between Megalomyrmex social parasites and fungus-growing ant hosts, most 
likely owing to horizontal transmission. The insert (2) highlights population level dynamics of infection 
of Entomoplasmatales and Bartonellaceae in S. amabilis hosts and M. symmetochus guest-ants in 
Panama. Of the 1255 OTUs identi�ed in this study, the most abundant bacteria were Entomoplasmatales 
and Bartonellaceae, the �rst shared between hosts and social parasites across all the socially parasitic 
clades of Megalomyrmex (with the exception of M. mondabora and its yeast farmer host Cyphomyrmex 
cornutus), but absent in free-living predators. Bartonellaceae are widespread symbionts of 
Megalomyrmex that can transmit to the hosts, while related microbes are native to fungus-growing ants.
Both bacterial lineages are facultatively associated with ant colonies, as shown in (2).

A number of facultative bacteria are associated with Megalomyrmex ants and the attine hosts of the parasitic lineages of this
genus and can transmit in both directions within the shared nest (1 and 2). Their presence and abundance varies between
species and within populations of the same host - social parasite species pairs. 
For some of these bacteria (e.g. Entomoplasmatales) our data suggest a long history of association with the attine ants and 
their social parasites, and future studies should try to investigate their �tness impacts on the ants. 
The microbiomes of Megalomyrmex ants are at least partially in�uenced by the history of their association with the attine 
hosts (3). This is especially evident in the socially parasitic guest-ants and thief-ants and their respective hosts, which share 
the same nest structures for all or most of their lives. 

      Megalomyrmex   -        Attine ants
M. symmetochus - S. amabilis
M. adamsae - T. zeteki
M. wettereri - C. longiscapus
M. mondaboroides/M. silvestrii - C. costatus
M. mondabora - C. cornutus
Free-living predators

Samples collected from the same nest

(3) Network-based analysis showing how OTUs are partitioned between the di�erent ant species. The 
degree to which samples (colored triangles or circles) cluster is based on the number of OTUs (small 
white dots) shared between samples, weighted according to the number of sequences within an OTU. 
Samples are color-coded by host-parasite species pairs, while free-living Megalomyrmex predators are 
plotted in green. This highlights how each combination of hosts and social parasites share part of their 
symbiotic bacterial communties, partly due to direct horizontal transmission of speci�c bacterial 
lineages within the shared nest environment and likely also involving the common food source 
(fungus garden). 
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Conclusions: Materials and methods:
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