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Fig. S1. SNP annotation for the newly sequenced 131 Central Asian genomes.
(A) The functional consequence of SNPs. Comparisons with the SNPs in dbSNP (B) and the 1000 Genomes Project (C).
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Fig. S2. The principal component analysis (PCA) of modern Eurasians.
The principal components defined here serve as the context for projecting ancient DNA samples. The population information is described in supplementary table S1.  
[image: ]
Fig. S3. PCA of Paleolithic individuals projected onto the variation of modern Eurasians.
The information for Paleolithic individuals is provided in supplementary table S1.
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Fig. S4. The cross-validation error for K values with ten replicates in ADMIXTURE analysis.
For each K from 2 to 10, we ran the analysis ten times with different random seeds. When K=8, the cross-validation (CV) error shows the lowest mean value. 

[bookmark: _Hlk44512823][image: ]
Fig. S5.  Results of ADMIXTURE run from K=2-8.
A total of 2,456 modern and ancient individuals (1,372 ancient individuals and 1,084 modern individuals) are used. Only modern populations are displayed. When K=8, the CV error is lowest (fig. S4). See supplementary table S1 for detailed population information.
[image: ]
Fig. S6. ADMIXTURE analysis of ancient populations from Europe, West, South, and Central Asia.
[bookmark: _Hlk95056252]A total of 2,456 modern and ancient individuals are used. See supplementary table S1 for detailed population information.
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Fig. S7. ADMIXTURE analysis of ancient populations from Central, North, and East Asia.
A total of 2,456 modern and ancient individuals are used. See supplementary table S1 for detailed population information.
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Fig. S8. Heat plot of Z-scores of f4-statistics of the form f4(X, Y; Sarikoli/Wakhi Tajik, Mbuti). X and Y are the ancient and modern population from Eurasia. The populations on the horizontal axis represents X and the populations on the vertical axis is Y. A positive Z-score suggests affinity between X and Sarikoli/Wakhi Tajik while a negative value indicates affinity between Y and Sarikoli/Wakhi Tajik.
[image: ]
Fig. S9. Heat plot of Z-scores of f4-statistics of the form f4(X, Y; Pamiri/Dushanbe Tajik, Mbuti). X and Y are the ancient and modern population from Eurasia. The populations on the horizontal axis represents X and the populations on the vertical axis is Y. A positive Z-score suggests affinity between X and Pamiri/Dushanbe Tajik while a negative value indicates affinity between Y and Pamiri/Dushanbe Tajik.
[image: ]
Fig. S10. Heat plot of Z-scores of f4-statistics of the form f4(X, Y; Kyrgyz, Mbuti). X and Y are the ancient and modern population from Eurasia. The populations on the horizontal axis represents X and the populations on the vertical axis is Y. A positive Z-score suggests affinity between X and Kyrgyz of China/Kyrgyzstan while a negative value indicates affinity between Y and Kyrgyz of China/Kyrgyzstan.
[image: ]
Fig. S11. Heat plot of Z-scores of f4-statistics of the form f4(X, Y; Kyrgyz/Tajik, Mbuti). X and Y are the ancient populations from Xinjiang of China. The populations on the horizontal axis represents X and the populations on the vertical axis is Y. A positive Z-score suggests affinity between X and Kyrgyz/Tajik while a negative value indicates affinity between Y and Kyrgyz/Tajik.
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Fig. S12. Top thirty outgroup f3-statistics results of four Tajik populations.
The X represents the ancient or modern Eurasian population and Mbuti is the outgroup.
[image: ]
Fig. S13. Shared genetic drift between the Tarim_EMBA1 and present-day populations estimated by outgroup f3-statistics.
The outgroup f3-statistics is calculated in the form f3(X, Tarim_EMBA1; Mbuti), where X is present-day Eurasian/American population and Mbuti is the outgroup.
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Fig. S14. Top thirty outgroup f3-statistics for two Kyrgyz populations.
The X represents the ancient or modern Eurasian population and Mbuti is the outgroup.
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Fig. S15. Admixture dating in four Tajik populations.
We ran DATES to date admixture events. For the Sarikoli Tajik and Pamiri Tajik, we used three different pairs of populations as the ancestral sources (i.e., BMAC & Andronovo, BMAC & Tarim_EMBA1, and BMAC & Mongolia_Xiongnu_o1). For the Wakhi Tajik and Dushanbe Tajik, we considered BMAC & Mongolia_Xiongnu_o1 as the sources.
[image: ]
Fig. S16. Admixture dating in two Kyrgyz populations.
The DATES was used to infer the admixture time. We used Xinj_HE3 & Mongolia_Xiongnu_o1 as the ancestral sources.
[image: ]
Fig. S17. Distribution of ROHs in the Kyrgyz and Tajik populations.
The ROHs are classified into four categories: 4–8, 8–12, 12–20, and 20–300 cM, coded with different colors. Each individual is represented by stacked vertical bars. The length of each bar is determined by the ROHs of this individual.
[image: ]
Fig. S18. Distribution of ROHs in BMAC, Russia_Andronovo, and Tarim_EMBA1.
The ROHs are classified into four length categories: 4–8, 8–12, 12–20, and 20–300 cM, coded with different colors. Each ancient individual is represented by stacked vertical bars. The length of each bar is determined by the sum of ROHs of this individual.
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