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Figure S1. Frequency of all the identified haplogroup and terminal haplogroups. Related to Figure1. A: A total of 1,041 haplogroups were identified, including 8 common haplogroups, 22 diverse haplogroups, 155 low-frequency haplogroups, 381 rare haplogroups, 249 very rare haplogroups, 92 doubleton haplogroups, and 164 singleton haplogroups. B: A total of 690 terminal haplogroups were identified, including 11 with frequencies greater than 1%, 249 with frequencies between 0.1% and 1%, 264 with frequencies less than 0.1%, 56 doubletons, and 110 singletons.
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Figure S2. Quality of new sequencing data. Related to Figure1.  The sequencing depth ranged from a minimum of 21.69 to a maximum of 46.82, with a mean of 29.64 and a standard deviation of 5.29. The average noise ratio was 0.029 with a standard deviation of 0.001, and the average number of reads was 4,722,438 with a standard deviation of 917,499.
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Figure S3. Quality of new sequencing data. Related to Figure1. The ratio of forward reads to reverse reads close to 1 indicates the absence of strand bias.
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Figure S4. Principal‑component analysis of CPS individuals stratified by geographic alongside reference populations. Related to Figure2. It can be observed that certain specific haplogroups of southern ethnic minorities are scattered on the periphery, while other groups cluster together. Therefore, the southern ethnic minorities were excluded, and PCA analysis was performed again. 
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Figure S5. Heatmap of pairwise Fst among CPS and reference populations with clustering algorithm applied. Related to Figure2. It can be observed that most of the CPS populations share very close genetic relationships.
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Figure S6. Mean-distance clustering plot of Fst. Related to Figure2. It can be observed that CPS populations from different ethnic groups exhibit varying genetic distances to the reference populations.
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Figure S7. Bayesian skyline plots for eight haplogroups using a unified y‑axis scale. Related to Figure4. Different haplogroups exhibit subtle differences in the timing and extent of their population expansion..
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Figure S8. Correlation analysis between haplogroup frequencies and geographic coordinates (latitude and longitude). Related to Figure 5. A: O2a1b1a1a B: O2a2b1a1a C: O2a2b1a2a. The haplogroups O2a1b1a1a, O2a2b1a1a, and O2a2b1a2a exhibit distinct geographic distribution patterns, as evidenced by the analysis.
