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Animals and other organisms
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Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

neural spikes in 10 animals can be found from Figshare repository at: doi.org/10.6084/m9.figshare.14150336. Additional data are available from the corresponding
author upon reasonable request.

Sample sizes were determined based on previous studies (Murray and Keller, 2011; Tufail, et al, 2010; Yoo, et al, 2011, etc.) to make sure that
experiments can be replicated to ensure confidence in the results. Sample sizes are mentioned in the Statistical Methods subsection.

Recordings with confirmed misplacement of stimulation/recording location or failed surgery were excluded from the dataset.

The experiments were performed independently to 3-10 replicates per experiment condition. Aside from data exclusions, all replications are
successful.

Subjects were randomly selected for experimental conditions and subject groups. If multiple conditions applied, those conditions are
randomized in order as described in the Discussion section.

To minimize bias, the intrinsic cell-type selectivity data from transgenic mice preprocessing and statistical analyses were conducted by
separate designated authors. The authors for each step were blinded to the experimental condition.

Data from other in vivo experiments were acquired and analyzed without experimenter blinding, because given the all-day long experiment
on rat, the experimenters need to alternatively operate and monitor the experiments, e.g., ensuring the anesthesia depth, adjusting the
stimulation paradigms and monitoring the recording quality. Therefore, in these in vivo experiments, we were not able to perform total
blinding.

Rat subjects used are adult Wistar outbred rats (Hsd:WI purchased from Envigo, age: 2-4 month). All rat subjects were male to
control for effects of menstrual cycle hormones on neural activity.

Genetically deaf mice subjects C3H/HeJ-Atp2b2<dfw>/J were purchased from Jackson Labs (age: 1-4 month). Due to low frequencies
of desired genotypes, both male and female mice are used.

Optogenetic mice subjects used are adult Black 6 based transgenic models (B6.Cg-Tg(Camk2a-cre)T29-1Stl/J, B6;129P2-Pvalbtm1(cre)
Arbr/J, B6;129S-Gt(ROSA)26Sortm32.1(CAG-COP4*H134R/EYFP)Hze/J purchased from Jackson Labs, age: 1-4 month). Due to low
frequencies of desired genotypes, both male and female mice are used.

Study did not involve wild animals.

Study did not involve field-collected samples.

The Institutional Animal Care and Use Committees (IACUC) at Carnegie Mellon University and the University of Minnesota oversee




