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This study has identified the cuticular components in ant cuticle which are enriched in nitrogen by gut bacteria highlighting the role
of symbionts in insect evolution. We use gut bacterial manipulation, 15N isotopic enrichment, isotope-ratio mass spectrometry, and
15N nuclear magnetic resonance spectroscopy to gain insights into nitrogen assimilation in the ant cuticle.

Cephalotes varians, the Florida turtle ant was selected as our previous research demonstrated this species use amino acids
synthesized by their mutualistic gut bacteria (Hu et al. 2018 Nat Comm); all female life stages were included in the experiments.
Control and antibiotic treated individuals were included.

Sample sizes were driven by the mortality of the live animals. We included all colonies that made it through the complete antibiotic
treatment. Cuticle and intestinal tissues were carefully dissected under a compound microscope.

The collect of ants, the feeding experiment and the 16S rRNA were perfomed by the Moreau Lab. Liquid NMR analysis of dissected
ant guts was done by Martineau, Farjon and Giraudeau. Sarou-Kanian, Massiot, Hassan, Perrone conducted the solid-state NMR
analysis of dissected cuticles. All NMR spectra were analyzed and interpreted by Duplais. Isotope ratio MS of dissected cuticles were
done by Cornell Stable Isotope Laboratory. Estevez generated the electronic microscope images of dissected cuticles.

All data collection, across platforms, was gathered in a single event to limit bias of machine variation or errors. The antibiotic
experiments were conducted June 15-July 7, 2017. All turtle ant samples are from a single population from the Florida Keys.

No data were excluded from the analysis.

As material was not sufficient to replicate experiments the major insight from this study is of qualitative nature. Using pooled
material from multiple individuals is legitimate.

Samples from independent colonies were combine to reduce bias from potential outliers. Splitting colonies across treatments allow
us to control for genetic background and combining independent colonies for analysis insure colony specific variables are present
across treatments.

Analytical experiments were conducted without knowledge of treatment group to limit bias in data collection or intrepretation of
results.

Ant colonies were collected during spring 2017 in the subtropical mangrove forests in the Florida Keys. Colonies were collected
during daylight hours on days without rain with an average daily temperature of 85-90°F.

Cephalotes varians colonies (N=6) were collected in the Florida Keys, USA (24.691402, -81.189682) at sea level.

Florida Department of Environmental Protection scientific research permit 04251635; U.S. Fish and Wildlife research permit
FFO4RFKD-2015-0.

The disturbance was low as required by our collecting and research permits; population abudance of this species is very high in the
Florida Keys but. Disturbance was minized by limiting the number of twig broken to collect ant colonies from mangrove trees.




