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Figure S1. A Gal4-based Killer-Rescue (K-R) self-limiting gene drive system. (A) When the rescue, UAS-Hsp70-Gal80, is present alone in D. melanogaster, basal 
expression produces low levels of Gal80 transcript. (B) The Gal4 killer, by itself, results in high levels of autoregulated overexpression of Gal4. This autoregulated overexpression
 is lethal with strong core promoters such as DSCP and Hsp70. (C) The Gal4 killer is modified by the addition of the hid proapoptotic gene gene also regulated by Gal4. The core
 promoter from the P element (52) was used to drive hid expression. (D) When K and R are present together in the fly the system “chases” itself. Overexpression of Gal4 results
 in expression of Gal80 which in turn leads to repression of Gal4. The lethal phenotype is rescued by Gal80 repression of Gal4 and the flies survive. All constructs include the 
syn21 translation enhancer upstream of the translation start codon. In this study, a capital K or R indicates the transgenic allele.
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Figure S2. Gal80 repression of the activation of a Redstinger reporter gene by an actin5C-Gal4 
driver. Images were taken with the GFP2 filter (left panel) or DsRed filter (right panel) to show green and 
red fluorescence, respectively. Left to Right: (#1) Wild type, (#2-3) Actin-Gal4 and UAS-RedStinger, (#4) 
UAS-Gal80 and (#5-6) UAS-Gal80, Actin-Gal4 and UAS-RedStinger. In pupae #5 and #6 the repression 
of red fluorescence is clearly visible (compare #2,3 with #5,6). The small amount of red fluorescence 
seen in pupae #5 and #6 was only visible during the pupal stage and not at any other life stage. 
 

 
Figure S3. Gal80 repression of the activation of a Redstinger reporter gene by an Elav-Gal4 driver. 
Images were taken with the GFP2 filter (left panel) or DsRed filter (middle and right panels). Top to 
Bottom: (#1-2) Elav-Gal4 and UAS-RedStinger, (#3-4) UAS-Gal80 and Elav-Gal4 and UAS-RedStinger. 
In pupae #3-4 the repression of red fluorescence is clearly visible. There is a small amount of red 
fluorescence visible as speckles in right panel (#3-4), however DsRed activation is almost entirely 
repressed by Gal80. The small amount of red fluorescence seen in #3,4 was only visible during the pupal 
stage and not at any other life stage. 
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Figure S4. Heterozygous vs. Homozygous transgenic Drosophila carrying UAS-Gal4 and UAS-
Gal80 transgenes. (A) Flies in the top row are homozygous for the transgenes while flies in the bottom 
row are heterozygous. The homozygotes can be identified and separated by their brighter fluorescence 
intensity compared to heterozygotes. (B) D. melanogaster under the narrow band green filter. The top two 
flies are heterozygous and the bottom two are homozygous as identified by their brighter fluorescence 
intensity. 
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Figure S5. Fitness parameter estimation for the Gal80 Rescue experiment. Color and contour lines show the error sum of 
squares (ESS) for each combination of kkRR and kkRr fitnesses. A fitness of 1 is equivalent to wild type. Low ESS (dark blue) 
between model and experimental genotype frequencies indicates that simulations using those parameters are more consistent 
with the data. The lowest ESS (best fit) is when kkRr fitness=1 and kkRR fitness=0.87. There is a region of parameter space for 
which the goodness of fit is roughly similar to the best fit, with a slight decrease in both kkRr and kkRR fitnesses maintaining a 
low ESS. The 95% confidence intervals from parametric bootstrapping, [0.9 and 1.0] for kkRr fitness and [0.79,0.93] for kkRR 
fitness (Table 1), do not incorporate correlation and thus convey more uncertainty than is evident here.
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Figure S6. Model simulations of the DSCP-Gal4-Gal80 system. Fitness parameters that minimized the error sum of 
squares between model and data genotype frequencies are used for the simulations (Table 1). A. Single, initial release of
 2:1 engineered: wild-type, as in the experiments. B. Initial release of 2:1 as in A, followed by a next-generation release of 
2:1 engineered: current population (2 engineered added for each individual of any genotype in the current population). 
C. Release of 2:1 ratio in each of the first 5 generations. D. Smaller release of 1:2 engineered: current population in each of
 the first 5 generations. In general, the R allele frequency (blue, dashed line) stays high and wild-type, kkrr frequency
 (black, dash-dotted lines) stays low until the K allele frequency (red, dotted line) becomes small. Multiple releases cause 
the K and R alleles to stay in the population much longer and provide longer suppression of the wild-type. The wild-type is 
suppressed to under 5% frequency for A) 16, B) 35, C) 58, and D) 31 generations.
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