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Abstract The domestication of horses profoundly influenced human civilization, yet the origin of modern horses-
whether from a single center or multiple centers remains contentious. Early studies relying on traditional molecular
markers, the archaeomorphological analysis, mitochondrial DNA, and the Y chromosome, faced significant
limitations due to low genetic resolution. While the advent of paleogenomics has yielded pivotal insights, notably
revealing that the Botai horses are not the direct ancestors of modern domesticates, the current literature suffers
from a lack of systematic integration. Consequently, disparate findings regarding domestication centers and
dispersal routes persist. Here, this articles takes paleogenomics as the core, systematically reviews the research
progress over the past three decades and sorts out the the prevailing consensus and ongoing controversies

surrounding horse origins and diffusion, objectively evaluate the methodological strengths and limitations of
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paleogenomics in addressing ancient sample degradation and complex population structures, and this synthesis

provides theoretical support for elucidating the mechanisms of horse domestication and offers valuable references

for the conservation and utilization of equine germplasm resources, as well as for guiding future frontier studies.
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Table 1 Summary of key findings in equine mtDNA research
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Table 2 Summary of key findings in equine Y chromosome research
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