Additional Files Legends
Supplementary Fig. S1 The distribution of SNPs of 33 samples.
Supplementary Fig. S2 PCA clustering of samples at different olfactory ability levels.
Supplementary Fig. S3 Haplotype map results of significant GWAS loci. (A) LD analysis of significant SNPs for olfactory ability levels on chromosome 4. (B) LD analysis of significant SNPs for olfactory ability levels on chromosome 10. (C) LD analysis of significant SNPs for olfactory ability levels on chromosome 16.
Supplementary Fig. S4 Parameter optimization indicators for the hierarchical classification model of sniffing ability. (A) Parameter adjustment of SVM model. (B) XGBoost model hyperparameter adjustment. (C) RF model parameter adjustment.
Supplementary Fig. S5 Comparison of performance metrics for the olfactory ability classification models.
Supplementary Fig. S6 Parameter optimization indicators of food search time regression model. (A) LASSO model coefficient path. (B) LASSO model regularization path. (C) SVR model parameter adjustment. (D) Parameter adjustment of RF model. (E) Hyperparameter adjustment of XGBoost model.
Supplementary Fig. S7 Fit of food search time regression model. (A) KNN model. (B) LASSO model. (C) SVR model. (D) XGBoost model. (E) RF Model.
Supplementary Fig. S8 Parameter optimization indicators of drug search time regression model. (A) LASSO model coefficient path. (B) LASSO model regularization path. (C) SVR model parameter adjustment. (D) Parameter adjustment of RF model. (E) Hyperparameter adjustment of XGBoost model. 
Supplementary Fig. S9 Fit of drug search time regression model. (A) KNN model. (B) LASSO model. (C) SVR model. (D) XGBoost model. (E) RF Model.
Supplementary Fig. S10 Parameter optimization indicators of explosive search time regression model. (A) LASSO model coefficient path. (B) LASSO model regularization path. (C) SVR model parameter adjustment. (D) Parameter adjustment of RF model. (E) Hyperparameter adjustment of XGBoost model.
Supplementary Fig. S11 Fit of explosive search time regression model. (A) KNN model. (B) LASSO model. (C) SVR model. (D) XGBoost model. (E) RF Model.

Supplementary Tables
Supplementary Table S1 Olfactory related loci in dogs from previous literature
Supplementary Table S2 Detailed group and PCR primers of 28 canine olfactory-related
Supplementary Table S3 Information on significant SNP loci from Pairwise group comparison analysis of genotype at single SNP loci 
Supplementary Table S4 Performance metrics of the olfactory ability classification models
Supplementary Table S5 Performance metrics of the regression model for food search time
Supplementary Table S6 Performance metrics of the regression model for drug search time
Supplementary Table S7 Performance metrics of the regression model for explosive search

