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Bulk and single-cell RNA-seq data have been deposited in NCBI GEO and can be accessed using the superseries GSE185168 accession number, and are publicly
available as of the date of publication. Our custom annotation of the mouse genome GRCm38 as well as the OR protein phylogeny have been deposited in figshare
[https://doi.org/10.6084/m9.figshare.c.5957625].

For the single-cell RNA-seq, we found that due to the consistency among the samples, 4 animals were sufficient to capture over 65% of all
OSN populations represented by at least 3 cells in the dataset (from the 1,200 OSN populations in the mouse, 798 were analyzed in the
current study) and generate robust results. For FACS-seq, for each of the 4 conditions we analyzed 3 samples which were each constituted by
cells from 4 mice (1). For bulk RNA-seq, 3 animals per condition were used (1). For RNAscope in situ hybridization, 3 male mice per condition
were analyzed. For In situ hybridization, 4 male mice per condition were analyzed (2). Sample size determination was always based on
established protocols and according to the veterinary guidelines and regulations of the University and of the state of Geneva.

(1) von der Weid et al. Large-scale transcriptional profiling of chemosensory neurons identifies receptor-ligand pairs in vivo. Nat Neurosci.
2015 Oct;18(10):1455-63. doi: 10.1038/nn.4100

(2) Erben L, Buonanno A. Detection and Quantification of Multiple RNA Sequences Using Emerging Ultrasensitive Fluorescent In Situ
Hybridization Techniques. Curr Protoc Neurosci. 2019;87(1):e63. doi:10.1002/cpns.63

For the single-cell RNA-seq data, cells were excluded from the analysis based on parameters described in the methods. For the main olfactory
epithelium dataset, in addition to the removal of immune, blood and suffering cells (i.e. cells with a high percentage of mitochondrial gene
counts), cells were filtered out if their percentage of mitochondrial counts exceeded 10% of their total counts or if they expressed less than
1,000 genes. These values were tailored for the current dataset (data not shown). For the mature OSN dataset, mature OSNs were selected
from the main olfactory epithelium dataset for downstream analyses and were subjected to further cell filtering. For each mature OSN, the
detected olfactory receptors were ordered based on their expression levels. To remove cells that could correspond to multiplets (among
those co-expressing multiple olfactory receptors), the distribution of the expression levels of the highest expressed receptors was analyzed
using the log normalized data. An “is expressed” cutoff was set at three median absolute deviations from the median of the levels of
expression of the highest expressed receptors. OSNs whose highest expressed receptor had an expression level below this cutoff and OSNs
that expressed more than one receptor at an expression level higher than this cutoff were removed from the dataset. Moreover, mature OSNs
that did not show receptor expression were discarded from the dataset. Finally, OSN populations represented by less than 3 cells in the
dataset were also discarded.

Number of replicates for each experiment are indicated in the figure, figure legend and methods.

For all experiments where there were different conditions, all mice were randomly attributed to a condition.

For the measurement of puncta and fluorescence intensity in olfactory sensory neurons, the experimenter was blind to the condition. For all
other analyses blinding was not relevant as the analyses were automatic and the same parameters were applied for all conditions.




