Supplymentary Table. S1 Olfactory related loci in dogs from previous literature
	SNP
	Chr
	Pos
	Variant
	Gene

	rs22657267
	18
	40446579
	missense
	OR5T2B

	rs852553909
	21
	29789227
	missense
	OR52N9

	rs3348364168
	25
	50691023
	missense
	OR9S25

	rs852122131
	18
	40446942
	missense
	OR5T2B

	rs3343258760
	20
	47032544
	missense
	OR10H5B

	rs3344131541
	20
	47032406
	missense
	OR10H5B

	rs850712209
	33
	5313194
	missense
	OR5H12

	rs8679682
	20
	9408275
	synonymous
	OXTR-202

	rs22657265
	18
	40446480
	missense
	OR5T2B

	rs851409752
	21
	29789339
	missense
	OR52N9



Supplymentary Table.S2 Detailed group and PCR primers of 28 canine olfactory-related SNPs.
	SNP
	Group
	Primer
	Primer Sequence(5'→3')

	OR4C6-G441A
	1
	OR4C6-G441A-F
	CACTGTTGAGGATGACTAGG

	
	
	OR4C6-G441A-R
	GGATCATCCTTCTCATCGTG

	
	
	OR4C6-G441A-seq
	GCATGGATAAATCCCCCCAC

	rs22657267
	1
	rs22657267-F
	GAAATGGCAAGTAGTGGAGG

	
	
	rs22657267-R
	TTGGATGTGCAGCACAGATG

	
	
	rs22657267-seq
	gactATAGACCCTGGGTGACATGC

	rs851365258
	1
	rs851365258-F
	CTAACAGTGGAGCCATATGC

	
	
	rs851365258-R
	CTGCATTCCTCAGTGTATAG

	
	
	rs851365258-seq
	gactgactGGTTGAGCAAGGGTGCCCCA

	rs851409752
	1
	rs851409752-F
	ATGTGAATGGGAGGATGAGC

	
	
	rs851409752-R
	TCTCCTTCACAGATGTCACC

	
	
	rs851409752-seq
	ctgtgactgactATCTGAGCCAGGCAGGCATT

	rs851973496
	1
	rs851973496-F
	AGGGTGTTGTGGTCCATTTC

	
	
	rs851973496-R
	TGAGAAAGGATGTGGGAGTG

	
	
	rs851973496-seq
	ctgactgtgactgactCCACCCTCTACGATATGCTA

	rs852553909
	1
	rs852553909-F
	GGTGAGGATGGTGGAATAAC

	
	
	rs852553909-R
	GCTCATCTACCTCATCAGCC

	
	
	rs852553909-seq
	gtgactgactgtgactgactCCAGGAAGTAGTACATGGGC

	rs3348364168
	1
	rs3348364168-F
	CATGGACTCAATTGCTCCTG

	
	
	rs3348364168-R
	CCACTTCTTCTGTGATGTGC

	
	
	rs3348364168-seq
	actgtgactgactgtgactgacttCAAGAGAAGTTCATTGATGG

	rs851433699
	1
	rs851433699-F
	ATGAGTTCCCCATATGTGGC

	
	
	rs851433699-R
	CCACATGACTGTAGTGACTC

	
	
	rs851433699-seq
	ctgactgtgactgactgtgactgactGGCCATACGAAGGATGTGCTGT

	rs851740116
	1
	rs851740116-F
	TGGATTCGCTGCTCATCATC

	
	
	rs851740116-R
	CCTGGCGAATCTGTTTTGTC

	
	
	rs851740116-seq
	gtgactgactgtgactgactgtgactgactCTGGTGCCTCCTGTGCTCAACC

	rs852122131
	2
	rs852122131-F
	ATGATGGGATTCAGCATGGG

	
	
	rs852122131-R
	AGCTGCTGCTCTTCTACTTC

	
	
	rs852122131-seq
	CTTGGTCTCACATACATGAAAA

	rs852322567
	2
	rs852322567-F
	TACTGCTGTGATTTGCAGCC

	
	
	rs852322567-R
	GTCCATGAAGAAGGTGGTTG

	
	
	rs852322567-seq
	gacttaAAGTAGAGAGAGCTTTTTTC

	OR4K1B-A610G
	2
	OR4K1B-A610G-F
	AGTGGATCTGCCATTCTGTG

	
	
	OR4K1B-A610G-R
	AGTAAATGCAGGGCCCAAAG

	
	
	OR4K1B-A610G-seq
	actgactAAATTATGACCCTAACTAACAGT

	rs22657267
	1
	rs22657265-F
	ACGATGAGTGGCACATAGAC

	
	
	rs22657265-R
	TAGATTCCCAGCTCCACAAC

	
	
	rs22657265-seq
	tgtgactgactTCCTTGGATGTGCAGCACAGATG

	rs3343258760
	2
	rs3343258760-F
	TCTTCTTCATGGCGGTCTTC

	
	
	rs3343258760-R
	TTCTCCTCATCCTCCTTTCC

	
	
	rs3343258760-seq
	tgactgtgactgactCCTCACTGTGGTGGTCGTGCACT

	rs851580737
	2
	rs851580737-F
	AGAGCCATCCAACCAGTATC

	
	
	rs851580737-R
	GTCTGCAATCATCTTGGGTG

	
	
	rs851580737-seq
	tgactgactgtgactgactGGAGCCGGGGATCAGAGAAGACC

	rs3344131541
	2
	rs3344131541-F
	CTATAACGTGCTCATGAGCC

	
	
	rs3344131541-R
	ACGATGAAGGCGTAGGAAAG

	
	
	rs3344131541-seq
	ctgtgactgactgtgactgactGTGTGGGGCTGGTGTGCATCACTG

	rs850712209
	2
	rs850712209-F
	GAGACAGAAAAGAGATGGGC

	
	
	rs850712209-R
	TTAGGTGGACTTCTCCATGC

	
	
	rs850712209-seq
	ctgactgtgactgactgtgactgactATCACAGAAGGTTAATCTGAATAA

	rs8679682
	2
	rs8679682-F
	AGGTGCAGAAGAGTGCAAAC

	
	
	rs8679682-R
	AACTTGTACAGCGCTTCCTC

	
	
	rs8679682-seq
	gtgactgactgtgactgactgtgactgacttcACCGTCCAGGGGAGACCAGCGT

	rs22491601
	3
	rs22491601-F
	CCGATGTACCCAAAGAAAGG

	
	
	rs22491601-R
	CCATGGCTCCAAAGAACAAC

	
	
	rs22491601-seq
	ACAATCACGATGATGAGCATATTTC

	rs22634820
	1
	rs22634820-F
	ACAAAAGGACCACCGTGATG

	
	
	rs22634820-R
	ATGGTCCAGATCCTTGTTGC

	
	
	rs22634820-seq
	gactACAATATAGGAGGATACCAAGATAA

	rs851663265
	2
	rs851663265-F
	TCTTCTCCTATGCTCGCATC

	
	
	rs851663265-R
	GAGATATTTCCCCAGTGTCC

	
	
	rs851663265-seq
	gactgactcGCTTAAAGAATAAAGAGGTGAAGG

	rs851719413
	3
	rs851719413-F
	GGCTGCGATGATTGCATTAC

	
	
	rs851719413-R
	GTCAGCTAATTGAGCAACCC

	
	
	rs851719413-seq
	ctgtgactgactggTTTCTTCCTTAATTACCTCTCCG

	rs23377249
	3
	rs23377249-F
	TTCATCCTTCTTGGGCTGTC

	
	
	rs23377249-R
	ACACAAAGAACACCTGAGCC

	
	
	rs23377249-seq
	tgactgtgactgactACACAAAGAACACCTGAGCCAGGCAG

	rs851813783
	3
	rs851813783-F
	GATAAGGCTTTGCCTCTTCC

	
	
	rs851813783-R
	GGCCTACATAGCAGGAAATC

	
	
	rs851813783-seq
	tgactgactgtgactgactGAGATAAGAGATTATGACTATGATAA

	rs852963146
	3
	rs852963146-F
	TCATCTTCATGGCCGTTGAC

	
	
	rs852963146-R
	AAATGGCCCCGCTATTAGAC

	
	
	rs852963146-seq
	actgtgactgactgtgactgactCAAATCACAGCAGTAATGATCAATCA

	rs22098106
	3
	rs22098106-F
	TCTAAAGGCCATCTACTGGG

	
	
	rs22098106-R
	ACTTCTGCCACTAGATAGCC

	
	
	rs22098106-seq
	actgtgactgactgtgactgactgtgactgactTCTCTGCCCCTCTTCCCACC

	rs24111110
	3
	rs24111110-F
	GGCTCTCTTCATGATCATAC

	
	
	rs24111110-R
	AAATGAGCTGGGATCAGGTG

	
	
	rs24111110-seq
	actgactgtgactgactgtgactgactgtgactgactTTCATGATCATACAAAACCT

	rs851136959
	3
	rs851136959-F
	AGAAACACACAGAGAGAGGG

	
	
	rs851136959-R
	GCTGGAGGGAACCATTTAGG

	
	
	rs851136959-seq
	gtgactgactgtgactgactgtgactgactgtgactgactGGGCCAAAGGCGGTGCTAAAC
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	SNP
	Chr
	Pos
	Gene
		genotype1
	genotype2
	p value




	rs851365258
	14
	2396279
	OR4C139
		AA
	GA
	0.01

	AA
	GG
	0.22

	GA
	GG
	0.76




	rs851663265
	27
	6051191
	OR8S10
		AA
	AG
	0.36

	AA
	GG
	0.91

	AG
	GG
	0.04




	rs851719413
	18
	40930129
	OR4P4
		AA
	AG
	0.94

	AA
	GG
	0.01

	AG
	GG
	0.01




	rs851580737
	15
	17630398
	OR4H12B
		GA
	GG
	0.01




	rs851740116
	21
	29053118
	OR51K2
		CC
	CT
	1.00

	CC
	TT
	0.01

	CT
	TT
	0.11




	rs23377249
	27
	6075037
	OR8S15
		CC
	CG
	0.02




	rs22634820
	18
	42132462
	OR4B1
		AA
	AG
	0.73

	AA
	GG
	0.99

	AG
	GG
	0.04




	OR4C6-G441A
	10
	273844
	OR4C6
		CC
	CT
	0.01

	CC
	TT
	0.85

	CT
	TT
	0.87




	rs852322567
	18
	41071169
	OR4C11D
		GG
	TG
	0.06

	GG
	TT
	0.02

	TG
	TT
	0.30




	rs852963146
	18
	41070988
	OR4C11D
		AA
	GA
	0.04

	AA
	GG
	0.02

	GA
	GG
	0.34




	rs22491601
	16
	7215983
	OR9A7
		CC
	CT
	0.01




	OR4K1B-A610G
	30
	185603
	OR4K1B
		AA
	AG
	7.05×10-5




	rs851973496
	21
	28392990
	OR51L5
		CC
	CT
	0.01




	rs851813783
	33
	5440619
	OR5K5
		AA
	AG
	0.04




	rs851433699
	25
	50648824
	OR9S12
		GG
	TG
	0.02

	GG
	TT
	0.06

	TG
	TT
	0.63







Supplymentary Table. S4 Performance metrics of the olfactory ability classification models
	Model
	Accuracy
	Precision
	Recall
	F1 Score
	Kappa
	Specificity

	RF
	0.9388
	0.9388
	0.9388
	0.9388
	0.9071
	0.9717

	SVM
	0.9184
	0.9184
	0.9184
	0.9184
	0.8763
	0.9624

	XGB
	0.9796
	0.9796
	0.9796
	0.9796
	0.9688
	0.9907

	KNN
	0.8571
	0.8571
	0.8571
	0.8571
	0.7818
	0.9288



Supplymentary Table. S5 Performance metrics of the regression model for food search time
	Model
	RMSE
	R²
	MAE

	RF
	23.1069
	0.5012
	21.7410

	LASSO
	22.8972
	0.4730
	19.4409

	XGB
	14.7969
	0.7776
	11.0798

	SVR
	29.8851
	0.0205
	24.4266

	KNN
	46.8510
	0.0229
	36.8889



Supplymentary Table. S6 Performance metrics of the regression model for drug search time
	Model
	RMSE
	R²
	MAE

	RF
	35.8016
	0.6807
	24.6235

	LASSO
	45.4875
	0.3134
	37.7138

	XGB
	27.8399
	0.7323
	21.2345

	SVR
	37.2989
	0.6245
	23.6088

	KNN
	81.0071
	0.1899
	59.4375



Supplymentary Table. S7 Performance metrics of the regression model for explosive search time
	Model
	RMSE
	R²
	MAE

	RF
	27.0951
	1.0
	23.9619

	LASSO
	20.9844
	1.0
	19.8026

	XGB
	41.9562
	1.0
	35.1001

	SVR
	35.1785
	1.0
	30.5121



