Supplemental Text S3. Testing the models of Fig. 1 by altering target genes expression
[bookmark: _GoBack]This section addresses the means of testing the models of Fig. 1. All means need to alter the relationship between miRNAs and their targets. A method not used here is the genome-editing technique, such as CRISPR, which can alter the binding site sequence, thus permitting it to escape miRNA repression. 
An application of this approach can be found in Ecsedi et al. (Ecsedi et al. 2015). Such an application requires the test be conducted in the wildtype background with the intact miRNA. However, the appropriate background as described in the main text is the mir310s knockout background (in consideration of epistatic target interactions). Therefore, the genome editing method cannot be used. After all, in the absence of the miRNAs, deleting the target sites would have no consequence. There are additional concerns about using the genome-editing technique even when one would conduct the test in the wildtype mir310s background. For example, there are often multiple target sites in the same gene and some may not be the canonical sequences. Indeed, Mef2 used in our study has two miR310s binding site. In short, false negatives would be common by genome-editing; indeed, in Ecsedi et al., the target expression was only partially restored. In contrast, RNAi directly represses gene expression and does not depend on target site numbers. 
We would like to note that Ecsedi et al.-like experiments are not as easily interpretable as often believed. Accompanying the target-site editing, investigators would change the miRNA itself to match the editing. This is where the problems may lie – the introduction of an artificial new miRNA into the network (see Text S2). This artificial miRNA may overlap partially with the original miRNA in targeting but may also have many new targets. The interpretation of the results is likely fraught with uncertainties. Finally, since the genome-editing experiments are labor-intensive, for such efforts to be worthwhile, they need to yield much cleaner and more easily interpretable results than they do in the context of this study. 
In this study, we used transgenic RNAi flies from the Transgenic RNAi Project (TRiP; (Ni et al. 2011; Flockhart et al. 2012; Perkins et al. 2015), a widely used resource (Muerdter et al. 2013; Staller et al. 2013; Mohr 2014; Shulman et al. 2014; Yan et al. 2014). The reviewer asked about the extent of off-target repressions associated with this library. Off-target repression is an issue we are very conscious of when designing the experiments. In a separate study (Li et al. 2015), we experimentally and systematically tested the off-target effects of various sequences vis-à-vis the on-target repressions. Our experience suggests that the TRiP project should satisfy our need with respect to on- and off-targeting ratios. In the first place, the hairpin RNAs were designed to prevent off-targeting matches (Ni et al. 2009). In its wide usage, the TRiP project libraries have been validated for their low off-targeting noises (Kulkarni et al. 2006; Ni et al. 2009; Mohr and Perrimon 2012; Perkins et al. 2015). For this study, we have consulted the TRiP website (http://www.flyrnai.org/RNAi_find_frag_free.html) and found the five predicted targets (Dl, E2f2, EcR, Mad, Mef2) in our study are well within the design limit of TRiP. 
We now address the issue of whether the restoration of target gene expression is good enough for our purpose. The efficacy of RNAi is mainly determined by the appropriate promoter. In this study, we used a Gal4 under the mir310s promoter (mir310s-Gal4) to drive UAS-RNAi, which ensures the restorations of target expression are close to the de-repression by native miR310s. Indeed, the difference in target expression between the rescue and the wild type lines center around 0 among the five targets (Fig. 5B). Most important, the temporal and spatial pattern of expression, driven by the native promoter, should be correct (Fig. 6). 
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