Love makes smell blind: mating suppresses pheromone attraction in Drosophila females via Or65a olfactory neurons
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Material and Methods

Mating and sexual receptivity

Randomly chosen fed females were mated with a random wild-type male (fed or starved) in round Plexiglass containers (45 x 30 mm). During mating, flies were exposed to a filter paper (1 x 2 cm) containing 10 μL of pure white wine vinegar. Mating was verified by direct observation and mating duration was recorded. Mated females for cVA attraction experiments were used 1 h after mating.

To test fly sexual behavior after mating (or cVA exposure), females were placed in a second Plexiglass container, with a random fed wild-type male. Flies were exposed to white wine vinegar as previously described. Males were considered as courting when they engaged in a courtship sequence and displayed wing vibration. Females were considered as sexually receptive when accepting to mate with a courting male.

Offspring production

Wild type females mated with starved and fed males were placed individually in a rearing tube with fresh food during five days. After 5 d females were removed. Emerging offspring were counted and their sex was noted.

cVA exposure

Two virgin fed females were introduced in the same dishes used for mating. Females were exposed to a filter paper containing 10 μL of white wine vinegar and 0, 0.3 µg, 0.6 µg or 1.2 µg of cVA (11-cis-vaccenyl acetate; (Z)-11-octadecenyl acetate). Exposure lasted 1 h. Females were then tested for their sexual receptivity. Females exposed to 0.3 µg and 0.6 µg of cVA were also test for cVA attraction. 

Single sensillum recordings (SSR) 

Four different amounts of cVA diluted in paraffin oil (0.5, 5, 50 and 50 µg) were used. Stimulants were applied onto a square filter paper (0.5 x 1 cm) in pasteur pipettes and immediately sealed with a 1-mL micropipette tip. Paraffin oil was used as a control. Pipettes so prepared were used twice, with 1 h between puffs of a single pipette. A continuous flow of charcoal-filtered humidified air was passed over the preparation through a glass tube held about 1 cm from the antenna at 1.5 L per minute. Stimulation was done by injecting a stream of stimulant-laden air in pipettes into the airstream (at 1.5 mL flow rate) of charcoal-filtered moistured air. For stimulation, a 0.5 L/min air stream was diverted through the pipette onto the preparation during 0.5 s, thus maintaining the total air flow over the antenna. Response was counted from the onset of the highest concentration (about 300 ms after onset of stimulation) and compared to the baseline activity (500 ms before stimulation). Stimulations were 1 min apart. For reliably delivering odor puffs without cross-contamination, we used the headspace from 5-mL disposable syringes. Once mounted, every insect was used for only a single set of recording, presented in increasing concentration.
Chemical analysis

Extracts were analyzed on a gas chromatograph coupled with a mass spectrometer (GC-MS; 6890 GC and 5975 MS, Agilent technologies Inc., Santa Clara, CA, USA). For each extract, 2 μL were injected into a HP-5MS silica capillary column (30 m x 0.25 mm x 0.25 μm film thickness; Agilent technologies Inc.) that was temperature-programmed from 30°C to 225°C at 8°C/min. cVA was quantified by peak integration and comparison with the internal standard. Identification of cVA was done on the basis of the mass spectra and retention time, in comparison with synthetic standard.

Statistics

PIs were compared using a nonparametric Kruskal-Wallis test followed by a multiple pairwise Mann-Whitney test with fdr correction. To test whether attraction was significant, PIs were compared with a theoretical value of zero (no attraction) using a nonparametric Wilcoxon test. Pheromones transferred by starved and fed males were compared with a nonparametric Mann-Whitney test. Female receptivity, SSR and optical imaging data were analyzed using a mixed linear model (GLMM) for repeated measurements. All statistical analysis was done using R (R 2.1.1, R Development Core Team, Free Software Foundation Boston, MA, USA).
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