Water temperature interacts with the neonicotinoid insecticide imidacloprid to alter acute lethal and sub-lethal toxicity to mayfly larvae
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Supplementary Appendix S2. Enzyme-linked immunosorbent assay (ELISA) for determining experimental imidacloprid concentrations
Methods
Within three weeks of each concentration-response experiment (see Supplementary Appendix S1), an enzyme-linked immunosorbent assay (ELISA) for the detection of imidacloprid was performed using the 1000 µL samples of the imidacloprid treatments that had been collected at the beginning and end of each 96-hour experiment. The detection range of the kit used (Imidacloprid ELISA Kit, 96 Test Microtiter Plate, Product No. 500800; ABRAXIS LLC, Warminster, PA, U.S.A) was 0.06 µg L-1 to 1.2 µg L-1. Detection of concentrations close to the middle of the calibration range (approximately 0.4 µg L-1) yield most accurate results; therefore, all treatment concentrations outside the detection range (all except for the 0.8 µg L-1 treatment from the Deleatidium run) were diluted to the target concentration of 0.4 µg L-1 before testing. Treatment samples were diluted by mixing the required amount of the sample with ASW to make 1 mL of 0.4 µg L-1 solution. Standard solutions provided with the ELISA kit and test samples were distributed among the microtiter plate wells and analysed in a microplate photometer (FLUOstar Omega Microplate reader; BMG LABTECH, Allmendgruen, Ortenberg, Germany) with wavelength set to 450 nm to read the absorbance of each well.
Results
Most of the initial (taken at the beginning of the exposure) and final (taken at the end) sample concentrations from the Deleatidium experiment differed slightly from the target imidacloprid concentrations (Figure S2a). Apart from the two highest-concentration samples (48 and 60 µg L-1), all of the final samples had increased in concentration compared to the initial samples. Both the initial and final 60 µg L-1 sample concentrations were markedly higher than the expected concentration, suggesting that there may have been some error when diluting the samples to the target concentration of 0.4 µg L-1 prior to analysis in the ELISA.
By contrast, initial and final concentrations from the C. humeralis experiment were mostly very similar to the target concentrations (Figure S2b). Initial and final concentrations were, on average 108 ± 8% (SE) and 102 ± 4% of the nominal concentrations, respectively. The concentration of the final samples dropped slightly in the three highest-concentration samples (22, 29 and 37 µg L-1).
Implications for the subsequent multiple-stressor experiment
The concentration-response experiments for Deleatidium and C. humeralis differed slightly in their procedures. The Deleatidium experiment was a fully static 96-hour exposure (i.e. the solution prepared for each treatment at the start of the run was not altered during the 96-hour exposure). In contrast, at each exposure reading during the C. humeralis experiment (after 24, 48 and 72 hours), when the water level in a treatment replicate had dropped below the 200 mL mark (usually by no more than a few millilitres), this replicate was topped back up to the mark with ASW. Overall, this procedure clearly resulted in more consistent imidacloprid concentrations across the experiment duration. In general, imidacloprid concentrations increased during the Deleatidium concentration-response experiment, probably as a result of evaporative water loss during the 96 hours due to a high level of ventilation in the climate-controlled room. We therefore decided to use the procedure of topping up replicates with ASW during the subsequent multiple-stressor experiment involving temperature and imidacloprid.




[bookmark: _GoBack]Figure S2. Results of the ELISAs comparing imidacloprid concentrations of initial and final samples with the target concentrations from the concentration-response experiments for (a) Deleatidium and (b) C. humeralis. All samples had been diluted to the concentration of 0.4 µgL-1 (the middle of the calibration range in the ELISA), except for the 0.8 µg L-1 sample for Deleatidium, which was already within the detection range of the kit. The concentrations determined by the ELISA were then expressed as percentages of the difference between the target diluted concentration (0.4 µg L-1) and the actual diluted sample concentration. Error bars are standard errors (no error bar present for the highest C. humeralis treatment, 37 µg L-1, because only one replicate was tested from this treatment).
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