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This manuscript by Liu and colleagues presents a comprehensive set of resequenced genomes of 81 geo-
referenced individuals of Chinese rhesus macaques. The authors reconstructed the demographic history of
the Chinese subspecies and performed genome scans for signatures of positive selection. My main criticism
is that the paper lacks clear hypotheses and is purely exploratory. Moreover, the analyses of positive
selection and demography remain rather superficial and the authors don't discuss their results in sufficient
detail to provide a comprehensive picture of the evolutionary history of Chinese rhesus macaques.
Nevertheless, the paper represents a useful genomic resource for further studies and can make a valuable
contribution given that some methodological issues can be addressed in a revised version.

In the first part, the authors reconstruct the phylogeny of Chinese rhesus macaques based on a whole-
genome neighbor-joining tree. This is a rather crude type of phylogenomic analysis and doesn't allow to
draw conclusions about the evolutionary history as done on lines 109-114. Here, the paper would benefit a
lot from applying proper species tree methods that take incomplete lineage sorting into account. This will
provide a reliable picture about the phylogenetic relationships of the five subspecies that can then act as a
useful starting point to design a set of demographic models to test in the next step.

My main concern deals with the design of the models for demographic model testing. Here, the paper lacks
critical details to understand the reasoning behind the selection of the 8 compared models. It's completely
unclear how these models have been chosen from the total number of possible (sub)species tree
configurations and how they were parameterized. Supplementary Table 5 shows that the number of
parameters in these 8 models range from 6 to 12, but they seem to do so in a very unintuitive way. For
example, in Supplementary Figure 6 it seems that model 2 is a simplified version of model 8 with one less
divergence time parameter. But Supplementary Table 5 shows that model 2 has actually 3 parameters more
than model 8. Moreover, for parameter estimation, the authors expanded the selected model 2 by additional
parameters without specifying which of the parameters listed in Supplementary Table 6 have already been
part of the model selection. Comparing oversimplified models might lead to the selection of a suboptimal
model in the first step. It's therefore absolutely crucial that the authors provide a detailed table showing the
parameterization of all tested models (including parameter bounds) and explain in detail the reasoning
behind the selection and design of these models. The type and parameterization of models has a strong
impact on the outcome of such model testing approaches and without this critical information, it's impossible
to assess how robust the findings of this analysis actually are. Additionally, the authors should provide a
measure of the goodness of fit of the selected scenario to show that this model can reasonably well explain
the observed data.

In the positive selection analysis, the authors calculate genetic diversity (theta pi) based on their set of
variable sites only. This approach is flawed, as it doesn't allow to distinguish between non-variable sites and
sites that are not sufficiently covered for reliable genotyping in the sequenced individuals. It is therefore
important that the authors take coverage information for every site in the genome into account in order to
obtain reliable estimates of window-wise genetic diversity.

Minor issues:



Lines 31-33: Genetic diversity is measured over all sites, not just the SNPs (see above).

Line 51: Not clear what 'successful' is supposed to mean here.

Line 82: "including phylogenetic and demographic analyses, as well as genome-wide selection scans, ..."
Lines 97-98: The number of SNPs is not informative here, since it depends on the number of individuals. Use
suitable measures of genetic diversity, such as Watterson's theta or pi.

Lines 98-99: Not clear if the number of SNPs per individual refers to all positions with differences to the
reference or only the heterozygous positions within individuals.

Lines 99-103: Use consistent style for point estimates and CI in the brackets, i.e. proportions instead of
percentages.

Lines 103-105: Are these numbers only referring to shared segregating variation or also including fixed
differences to the reference?

Line 116: "admixture proportions"

Lines 149-150: "we further employed a joint site frequency spectrum (SFS) based approach to model"
Lines 152-153: Unclear what is meant by "produced a significantly better fit of a step by step divergence
scenario than alternative ones, ..."

Line 167: Start a new sentence after "an eastern clade"

Lines 233-234: "we also found signatures of positive selection in genes related to ..."

Lines 234-235: The 104 candidate genes are enriched for a certain GO term, rather than the three genes
being enriched in a certain GO term.

Lines 323-324: Provide more details about the variant calling here. Just providing the reference is not
sufficient for the reader to get a quick overview of the applied methods.

Line 334: "branch support" instead of "branch reliability"

Line 343: "Decay of linkage disequilibrium against physical distance"

Line 349: Provide more details about the reasoning behind choosing the stated values for generation time
and mutation rate.

Line 353: "to model" rather than "to simulate"

Line 356: "to identify the one that is best supported by the observed data"

Line 359: How many replicates?

Line 364: Which additional parameters? See comment above.

Line 371-373: Rewrite this sentence.

Line 379: "candidate regions under positive selection"
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