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Supplementary Figure 1. UMAP plot of 3500 neuronal nuclei collected from 4 Dlx6aCre::Sun1-

GFP mice colored promoter accessibility of the indicated canonical interneuron markers. 
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Supplementary Figure 2. Fluorescent images of sagittal sections from adult mice that were 

injected systemically with the indicated rAAV-E[x]-dTom and analyzed 3 weeks post-injection with 

IHC for the viral reporter. Scale bar represents 500um. 
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Supplementary Figure 3. Adult mice were injected systemically with rAAV-E2-dTomato. (a) Slice 

recording of the intrinsic properties of virally labeled neurons. The left panel shows a 

representative cell expressing the viral reporter. The green trace represents the recording pipet. 

The quantifications show the indicated parameters. The blue dots represent cells with 

stereotypical fast-spiking properties. (b) Representative slice recording traces of positive fast-

spiking cell and negative. Scale bars represent 20um. On the graphs, dots represent individual 

measurements and the lines represent average +/- s.e.m.  
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Supplementary Figure 4. Adult mice were injected systemically with rAAV-E2-dTomato and 

analyzed 3 weeks post-injection. (a) Coronal and sagittal sections were analyzed with IHC for the 

viral reporter and PV and the specificity to PV was reported across brain regions. (b) The native 

viral expression was analyzed from the indicated organs. Scale bars represent 100um (a) and 

250um (b). On the graphs, dots represent individual measurements and the lines represent 

average +/- s.e.m. Values for specificity are listed in the supplementary table 2. 
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Supplementary Figure 5. Mice were injected systemically (a - P14 injection with rAAV-E2-

GCaMP6f) and locally in the somatosensory cortex (b – rAAV-E2-C1V1-eYFP; c – rAAV-E2-

GqDREADD). (a) Mice were analyzed 1-week post-injection. The left panel shows widefield 

images of two representative peaks shown by the pound sign in figure 3. The right panel shows 

a fluorescent image taken after GCaMP recordings. (b) Slice electrophysiology current clamp 

recording were performed 1-week post-injection. Cells expressing the viral reporter were targeted 

with either 10Hz or 40Hz laser stimulation (550nm) while the voltage was recorded over 3 

seconds. (c) Slice electrophysiology current clamp recording were performed 1-week post-

injection. The voltage was recorded before and after bath application of CNO. Scale bars 

represent 500um. The red bars represent laser stimulation. On the graphs, dots represent 

individual measurements.  
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Supplementary Figure 6. Human brain tissue obtained from surgical resection that was exposed 

to rAAV-E2-dTomato and maintained in culture for 7-14 days. (a) Representative image of the 

dendrites of virally labeled cells filled with Biocytin during the recording session. (b) Slice 

recording of the intrinsic properties of virally labeled neurons. The quantifications show the 

indicated parameters. The blue dots represent cells with stereotypical fast-spiking properties. 

Scale bars represent 100um. On the graphs, dots represent individual measurements and the 

lines represent average +/- s.e.m. 
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Supplementary Figure 7. Adult mice were injected with the indicated modified rAAV-E2-dTomato 

construct and analyzed 3 weeks post-injection with IHC for the viral reporter and PV. The 

corresponding specificity is shown in the right panel. Scale bars represent 2um. On the graphs, 

dots represent individual measurements and the lines represent average +/- s.e.m. Values for 

specificity are listed in the supplementary table 2. 
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Supplementary Table 1. Table containing the specifications for all tested enhancers that includes 

their associated gene, target population, specificity for target population, location, presence of 

ATAC peaks, and conservation with the human sequence.  
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Supplementary Table 2. Table containing the metadata associated with each of the 

quantification plot presented in this the figures of this manuscript.  

 

 


