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1. Optimization of RhB-sucrose feeding for the effective marking of male adult Ae. aegypti and transfer of marked seminal fluids to females after copulation. 
In a previous study conducted by Johnson et al., 0.4% RhB–sucrose was used to mark male Ae. aegypti for a mating competitiveness experiment. As a higher RhB concentration could be toxic to mosquitoes, the survival of male wild-type and wAlbB-Ae. aegypti was compared after feeding with 0.2% and 0.4% RhB-sucrose solutions, relative to controls that were fed with 10% sucrose (Supplemental Figure S2). The mosquitoes were fed for three days and thereafter, the sucrose was replaced with water for the next six days. Mosquito mortality was monitored daily for these nine days. Higher mortality was observed for both wild-type (Supplemental Figure S2A) and wAlbB-Ae. aegypti (Supplemental Figure S2B) fed with 0.4% RhB–sucrose. 

As mosquitoes fed with 0.2% RhB–sucrose showed higher survival, the next step was to determine the marking rate of male Ae. aegypti using 0.2% RhB–sucrose. Two hundred wild-type male Ae. aegypti imagoes were allowed to emerge in a W 32.5 cm x D 32.5 cm x H 32.5 cm cage. Upon emergence, five bottles, each containing 10 mL of 0.2% RhB–sucrose, were placed at the four corners and the center of the cage. Fifty mosquitoes randomly sampled from the cage at the 24-, 48- and 72-h mark upon placing the RhB–sucrose, were checked for their RhB marking under a fluorescence stereo microscope. All mosquitoes sampled at these time points had been successfully marked with RhB. 
As male mosquitoes used in most male-release suppression programs were between two to three-day-old, a three-day RhB–sucrose feeding period was selected. To ensure that seminal fluid from male mosquitoes marked with 0.2% RhB–sucrose was visible in the female spermathecae under the fluorescence stereo microscope, 50 pairwise (marked male with virgin female) mating trials were conducted. After 24 h, the spermathecae from female adults were removed and observed for RhB signal under the fluorescence stereo microscope. All females from the 50 replicates had fluorescing spermathecae, indicating that males marked with 0.2% RhB were able to transfer marked seminal fluids to the females.

2. Optimization of mating duration for the mating competitiveness assay

To reduce the chance of mixed mating, a W 60 cm x D 60 cm x H 60 cm cage was used with a mosquito density of 10 females to 20 males. As the mating duration should also be reduced to minimize the chance of mixed mating, the next step was to determine the minimum mating duration required to achieve 90% insemination rate. Nine mating assay cages (each with 10 female and 20 male wild-type Ae. aegypti) were set up. The female insemination rate from three replicate cages was determined at 1-, 2- and 3-h time points (Supplemental Table S1). As over 90% insemination rate can be achieved in 3 h, the mating duration for the mating competitiveness assay was set at 3 h. 

3. Comparison of workflow and experimental duration required for RhB-based and conventional mating competitiveness assay

Supplemental Figure S1 illustrates the simplified workflow and shortened experimental duration to perform the male mating competitiveness assay using RhB, in comparison to the conventional method using a female fertility assay. 
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