Admixture and selection offer insights for the conservation and breeding of Guyuan cattle

Fig. S1 The Guyuan painted pottery cattle during the Northern Wei Dynasty (~1,500 years ago).
Fig. S2 Distribution of SNP proportions with |iHS| ≥ 2 in Guyuan cattle, analyzed across each 50-kb window with a 20-kb step. Dashed line indicates the threshold of the highest 2% of SNP proportions with |iHS| ≥ 2.
Fig. S3 Distribution of the FST and XP-EHH values between Guyuan and EAI cattle, and EAT ancestry proportions in Guyuan cattle, analyzed across each 50-kb window with a 20-kb step. a,b Distribution of the FST and XP-EHH values between Guyuan and EAI cattle. c Distribution of EAT ancestry proportions in Guyuan cattle. Dashed lines indicate the thresholds of a,b,c higher than the genome-wide level (P < 0.05).
Fig. S4 The selection signals in Guyuan cattle with an excess of EAT ancestry. The proportion of SNPs with |iHS| ≥ 2 in Guyuan cattle; the FST and XP-EHH values between Guyuan and EAI cattle. Points with EAT ancestry significantly higher than the genome-wide level (P < 0.05) are marked with larger dots. Dashed lines indicate the thresholds of the highest 2% of SNP proportions with |iHS| ≥ 2 in Guyuan cattle and the FST values higher than the genome-wide level (P < 0.05) between Guyuan and EAI cattle.
Fig. S5 The candidate regions of BTA3 (8.96-9.09 Mb) and BTA3 (9.16-9.21 Mb) in Guyuan cattle with an excess of EAT ancestry. a For the candidate regions, the proportions of SNPs with |iHS| ≥ 2 and EAT ancestry in Guyuan cattle were calculated in 5 kb windows with a 2 kb step, along with the FST values between Guyuan and Hanwoo or EAI cattle and the Tajimas’ D values in Guyuan and EAI cattle. b Haplotypes in the candidate regions (major alleles shown in orang, minor alleles in blue). c The core SNPs of the candidate regions in the EHH test.
Fig. S6 The comparison of protein structures. The blue structure represents the crystal structure of the bovine ATP6V1H protein, the yellow structure represents the 3D structure of the wild-type ATP6V1H protein predicted by AlphaFold2, and the red structure represents the 3D structure of the mutant ATP6V1H protein.
Fig. S7 Distribution of the FST and XP-EHH values between Guyuan and Hanwoo cattle, and EAI ancestry proportions in Guyuan cattle, analyzed across each 50-kb window with a 20-kb step. a,b Distribution of the FST and XP-EHH values between Guyuan and Hanwoo cattle. c Distribution of EAI ancestry proportions in Guyuan cattle. Dashed lines indicate the thresholds of a,b,c higher than the genome-wide level (P < 0.05).
Fig. S8 The selection signals in Guyuan cattle with an excess of EAI ancestry. The proportion of SNPs with |iHS| ≥ 2 in Guyuan cattle; the FST and XP-EHH values between Guyuan and Hanwoo cattle. Points with EAI ancestry significantly higher than the genome-wide level (P < 0.05) are marked with larger dots. Dashed lines indicate the thresholds of the highest 2% of SNP proportions with |iHS| ≥ 2 in Guyuan cattle and the FST values higher than the genome-wide level (P < 0.05) between Guyuan and Hanwoo cattle.
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Fig. S1 The Guyuan painted pottery cattle during the Northern Wei Dynasty (~1,500 years ago). Note: This figure was downloaded from the Guyuan Museum, Ningxia (http://www.nxgybwg.com/)
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Fig. S2 Distribution of SNP proportions with |iHS| ≥ 2 in Guyuan cattle, analyzed across each 50-kb window with a 20-kb step. Dashed line indicates the threshold of the highest 2% of SNP proportions with |iHS| ≥ 2.
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[bookmark: OLE_LINK3]Fig. S3 Distribution of the FST and XP-EHH values between Guyuan and EAI cattle, and EAT ancestry proportions in Guyuan cattle, analyzed across each 50-kb window with a 20-kb step. a,b Distribution of the FST and XP-EHH values between Guyuan and EAI cattle. c Distribution of EAT ancestry proportions in Guyuan cattle. Dashed lines indicate the thresholds of a,b,c higher than the genome-wide level (P < 0.05).
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Fig. S4 The selection signals in Guyuan cattle with an excess of EAT ancestry. The proportion of SNPs with |iHS| ≥ 2 in Guyuan cattle; the FST and XP-EHH values between Guyuan and EAI cattle. Points with EAT ancestry significantly higher than the genome-wide level (P < 0.05) are marked with larger dots. Dashed lines indicate the thresholds of the highest 2% of SNP proportions with |iHS| ≥ 2 in Guyuan cattle and the FST values higher than the genome-wide level (P < 0.05) between Guyuan and EAI cattle.
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[bookmark: OLE_LINK5]Fig. S5 The candidate regions of BTA3 (8.96-9.09 Mb) and BTA3 (9.16-9.21 Mb) in Guyuan cattle with an excess of EAT ancestry. a For the candidate regions, the proportions of SNPs with |iHS| ≥ 2 and EAT ancestry in Guyuan cattle were calculated in 5 kb windows with a 2 kb step, along with the FST values between Guyuan and Hanwoo or EAI cattle and the Tajimas’ D values in Guyuan and EAI cattle. b Haplotypes in the candidate regions (major alleles shown in orang, minor alleles in blue). c The core SNPs of the candidate regions in the EHH test.
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[bookmark: OLE_LINK4]Fig. S6 The comparison of protein structures. The blue structure represents the crystal structure of the bovine ATP6V1H protein, the yellow structure represents the 3D structure of the wild-type ATP6V1H protein predicted by AlphaFold2, and the red structure represents the 3D structure of the mutant ATP6V1H protein.
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Fig. S7 Distribution of the FST and XP-EHH values between Guyuan and Hanwoo cattle, and EAI ancestry proportions in Guyuan cattle, analyzed across each 50-kb window with a 20-kb step. a,b Distribution of the FST and XP-EHH values between Guyuan and Hanwoo cattle. c Distribution of EAI ancestry proportions in Guyuan cattle. Dashed lines indicate the thresholds of a,b,c higher than the genome-wide level (P < 0.05).
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Fig. S8 The selection signals in Guyuan cattle with an excess of EAI ancestry. The proportion of SNPs with |iHS| ≥ 2 in Guyuan cattle; the FST and XP-EHH values between Guyuan and Hanwoo cattle. Points with EAI ancestry significantly higher than the genome-wide level (P < 0.05) are marked with larger dots. Dashed lines indicate the thresholds of the highest 2% of SNP proportions with |iHS| ≥ 2 in Guyuan cattle and the FST values higher than the genome-wide level (P < 0.05) between Guyuan and Hanwoo cattle.
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