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The data supporting the findings of this study are included within the article and its Supplemental files. Reagents are available from the corresponding author upon
reasonable request. The source data underlying Figure 1B-D, 2D, 2F, 4F-H, 5F, 6F, 7C, 7E, 8C, and Supplementary Figure 1B, 3A, 5D, 5E, 6E, 6F, 7D, 8C, 9A-C are
provided as a Source Data file.

The raw and processed sequencing data were deposited in the Gene Expression Omnibus with the accession number GSE163778 (https://www.ncbi.nlm.nih.gov/
geo/query/acc.cgi?acc=GSE163778).

A sample size of at least three independent biological replicates was selected for RNA-seq, in situ, and immunohistochemistry experiments in
the figures. This size was selected because multiple statistical approaches have been developed to allow identification of significantly changed
genes from more than two biological replicates of high throughput sequencing data (e.g. DEseq2) and experimental data (e.g. one-way
ANOVA). Wherever possible, additional biological replicates were included. Sample sizes were based on previous publications with similar
experimental systems (Tetsuo Iwata et al., Nature Communications, 2017).

For in situ and immunohistochemistry expeiments, the damaged tissues were excluded from the imaging and quantification. This exclusion
was pre-established. No other data were excluded.

At least three independent biological replicates were performed for each experiment. Replicate experiments yielded the same results.

No experiments were performed with live animals. For the purpose of sorting reporter-positive and reporter-negative cells, animals of similar
age were grouped by genotype and sorted together.

Animals were used as the source of tissue and primary cells, so knowledge of genotype was required for proper handling and cell sorting.
Blinding was not attempted for experiments performed on sorted cells.

Primary antibodies including TAAR4, TAAR5, TAAR6 (homemade, reference: Johnson et al., 2012, PNAS), caspase-3 (Cell Signaling,
9661), GFP (Abcam, ab13970), and tdTomato (Takara, 632496) were used at 1:5,000, 1:5,000, 1:1,000, 1:500, 1:1,000, and 1:500
dilution. Secondary antibodies including Donkey Anti-Chicken IgY conjugated to Alexa Fluo 488 (Jackson
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ImmunoResearch,703-545-155), Donkey Anti-Rabbit IgG conjugated to Alexa Fluo 488 (Jackson ImmunoResearch, 711-545-152), and
Donkey Anti-Guinea Pig IgG conjugated to Cy3 (Jackson ImmunoResearch, 706-165-148) were used at 1:1,000 dilution. H3K9me3
antibody (ABclonal, A2360) was used for ChIP-seq.

TAAR4, TAAR5, TAAR6 - the three antibodies have been validated and stated in Johnson et al., PNAS, 2012.

Caspase-3 - Manufacturer states that the antibody is validated for immunofluorescence in Staurosporine treated HT-29 cells.

GFP - Manufacturer states that the antibody is validated for immunofluorescence in GFP-transfected NIH3T3 cells.

tdTomato - Manufacturer states that the antibody is validated for immunofluorescence in previous publication (Jinfei D Ni et al.,
eLife, 2019).

H3K9me3 - Manufacturer states that the antibody is validated for ChIP in 293T cells.

Donkey Anti-Chicken IgY conjugated to Alexa Fluo 488 - Manufacturer states that antibody is validated for immunofluorescence.

Donkey Anti-Rabbit IgG conjugated to Alexa Fluo 488 - Manufacturer states that antibody is validated for immunofluorescence.

Donkey Anti-Guinea Pig IgG conjugated to Cy3 - Manufacturer states that antibody is validated for immunofluorescence.

The information about the zebrafish used in this study were:

species: Danio rerio

strain: AB with mitfa +/- or -/-

age: larval/embryonic stage < 7 days post fertilization.

This study used several mouse lines on mixed C57BL/6J and 129 backgrounds. Experimental genotypes were:

Omp-ires-GFP - 6-8 weeks old, male and female mice were used

Taar5-ires-Cre; lox-L10-GFP - 6-8 weeks old, male and female mice were used

Taar5-ires-Cre; lox-ZsGreen - 6-8 weeks old, male and female mice were used

Taar6-ires-Cre; lox-ZsGreen - 6-8 weeks old, male and female mice were used

TAAR enhancer 1 knockout - 6-8 weeks old, male and female mice were used

TAAR enhancer 2 knockout - 14 days postnatal , male and female mice were used

TAAR enhancer 1 & 2 knockout - 14 days postnatal , male and female mice were used

Taar2-9 cluster knockout - 14 days postnatal , male and female mice were used

TAAR enhaner 1-GFP transgenic - 14 days postnatal , male and female mice were used

TAAR enhancer 2-tdTomato transgenic - 14-21 days postnatal , male and female mice were used

Study did not involve wild animals.

Study did not involve specimens collected from the field.

All mouse experiments were approved by the Animal Ethics Committee of Shanghai Jiao Tong University School of Medicine and the
Institutional Animal Care and Use Committee (Department of Laboratory Animal Science, Shanghai Jiao Tong University School of
Medicine, animal protocol number A-2016-049).

The raw and processed ChIP-seq data were deposited in the Gene Expression Omnibus with the accession number
GSE163778 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE163778).
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