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Online Resource 1: Raw data file showing genomic locus of DsuzOR69a followed by FASTA sequences of the CDSs. Colours are adopted as in Fig. 1a. Bold indicate sequences used to design primers (see methods).

Online Resource 2: Raw data file showing spike counting for SSR experiments. The file includes replicates of OR69as (DsuzOR69aA, DsuzOR69aB, DsuzOR69aC) and dose response calculations for the same subunits (DR). Spike counting is reported as ∆spikes/sec. Interestingly, geranyl acetate reported significantly lower spiking than the solvent when tested to DsuzOR69aB. Note: in dose-response sheets, yellow cells indicate saturating doses.

Online Resource 3: Supplementary figure showing optimization of the GC-SSR method used in our labs. Ab3 sensilla of white-eyed non-transformed insects (Best Gene, genotype w;+;+) were tested using different dosage of ethyl hexanoate. Above: ab3A frequency plot, SSR-spiking and GC-chromatogram at the retention time of ethyl hexanoate for escalating nanogram doses of the compound (1.0 - 50.0 ng). Blue line, frequency plot of ab3A spikes per second (Freq.: 80 Hz, Bin width, 100 ms; smooth filter line, 25 Taps). Spike trains, 500 µV. Red line, GC peaks: 10 mV; Time: sec. Below: ab3B frequency plot, SSR-spiking and GC-chromatogram (positive control) testing 2-heptanone (green line) at dosage of 10.0 ng. Note: effects to different dosages were recorded from different insects.

Online Resource 4: Supplementary figure showing spike train comparison. OR22-homozygous (Best Gene, genotype w;+;+) versus OR69a-progenies (DsuzOR69aA, DsuzOR69aB, DsuzOR69aC). Red bar: stimulus, ethyl hexanoate 10.0 µg. 

Online Resource 5: Raw data file showing spike counting for GC-SSR experiments. The file reports spike counting (∆spikes/sec) when testing DsuzOR69a subunits to synthetic ligands and to headspaces of H. uvarum. Statistical analysis reported in the manuscript and box plots shown in Fig. 3 and in Fig. 5 are included in the file.

Online Resource 6: Raw data file showing neuron counting for DsuzOR69a FISH experiments. Statistical analysis and the box plots shown in Fig. 6 are also included in the file.

Online Resource 7: Supplementary figure showing GC-SSR of OR69aB-subunit from D. melanogaster Zimbabwe. a Spike frequency plot (SSR = 80 Hz, Bin-width = 8.0 s, Filter = 2 Taps) associated to ab3A firing for transgenic D. melanogaster expressing Dmel-ZimOR69aA (N = 2) tested to headspaces collected from 4-day-old D. melanogaster Zimbabwe virgin females, GC 5.0 mV; Time: sec. b Same experiment conducted on Dmel-ZimOR69aB (N = 8). c Positive control conducted on Dmel-ZimOR69aB: spike frequency plot (SSR = 80 Hz, Bin-width = 8.0 s, Filter = 2 Taps; above) associated to ab3A firing for transgenic D. melanogaster expressing Dmel-ZimOR69aB tested to the same blend of synthetic ligands from Fig. 3 (GC 5.0 mV; Time: sec) released at respective retention times. Doses: 10.0 ng, 10.0 ng, 5.0 ng, 1.0 ng: 3-octanol, (Z)-4-nonenal, methyl salicylate and R-carvone (each dose, N = 2). Red square indicates effects to (Z)-4-nonenal. Note: “Mesa” refers to methyl salicylate, which doses where half of the dose applied for 10.0 ng and 5.0 ng replicates. d Spike train example of an ab3 sensilla showing effect to 2-heptanone (positive on ab3B, without puffing), ethyl hexanoate (negative on ab3A expressing Dmel-ZimOR69aB, puffing) and S-carvone (positive on ab3A expressing Dmel-ZimOR69aB, puffing). White square: puff.

Online Resource 8: Supplementary figure showing magnification of spike frequency plots from GC-SSR of DsuzOR69a-subunits tested to headspaces collected from H. uvarum. Spike frequency plots (80 Hz), spike trains (500 µV) and GC-tracks (10 mV). Retention times were based on off-line GC-analysis (GC-SSR-1 - Agilent.OpenLab, Agilent Technologies). Letter-numbers (A1; B1-4; C1) refer to the active retention times and they are indicated in Fig. 5. Note: for B2, the compound released at 7,221 min activates both ab3A and ab3B neurons, while a compound released at 7,379 min activates the sole ab3B neuron.

Online Resource 9: Supplementary figure showing polypeptide sequence alignment of the 5’-exons of DsuzOR69a-variants and phylogenetic analysis of D. suzukii ORs. a Polypeptide sequence alignment of DsuzOR69a-variants. Numbers on the right: percentage of identity of the 5’-exons, comparing polypeptide sequences with Bioedit 7.2.5 (Hall et al. 1999) using the similarity atrix: BLOSUM62. Bars: predicted transmembrane domains, using the polypeptide sequence of DsuzOR69aA (https://topcons.cbr.su.se/); black rectangles: polypeptide regions translated from 3’-exons (Online Resource 1). b Maximum likelihood phylogenetic tree of DsuzORs representing OR69a sequences of D. suzukii and D. melanogaster, which OR69a-clade is shown in Fig. 1b. Amino acid sequences for D. suzukii odorant receptors were obtained from previous reports on genomic characterizations of chemosensory receptors (Hickner et al. 2016; Ramasamy et al. 2016); for D. melanogaster, protein sequences were obtained from NCBI-GenBank (Accession Nos: DmelOR69aA: NP_996070, DmelOR69aB: NP_996069). Protein sequences were aligned using MAFFT online v.7.220 (http://mafft.cbrc.jp/alignment/server/phylogeny.html) through the FFT-NS-i iterative refinement method, with JTT200 scoring matrix, “leave gappy regions” set, and other default parameters (Katoh et al., 2019). Aligned sequences were used to build the phylogeny with PhyML 3.0 using maximum likelihood method and Bayesian information criterion (BIC). Smart Model Selection (SMS) method was used to choose the optimal substitution model; the model “LG+R+F” was selected. Branch support values are indicated as metrics as determined by Shimodaira-Hasegawa approximate likelihood-based ratio test (SH-aLRT). (Guindon et al., 2010; Lefort et al., 2017).

