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The proposed method "CNVcaller" enables the efficient discovery and genotyping of CNVs in large
populations. One of the main benefits of the method is that it can handle draft genome assemblies with
thousands of scaffolds. The computational benchmarks proof that the method is fast and memory
efficient but the evaluation of the accuracy of the method is less convincing. Some details of the method
remain vague and hinder an objective evaluation. Detailed comments of how to improve the manuscript
are below:

- The primary application of CNVcaller is the detection of CNVs in large populations. Population variant
call sets are dominated by rare variants of rather small size. For instance, less than 20% of the 1000
Genomes structural variants have a population allele frequency >5% and almost 50% of the SVs are
<2kbp in size despite the rather low coverage (~7x). CNVcaller is currently restricted to large CNVs
(>2kbp) and common variants (>5% allele frequency), which is a major limitation for population genomic
studies.

- The sensitivity increase of CNVcaller for the subset of common and large CNVs seems to be driven by
an increased number of detected CNVs in SD regions (Figure 5C). SNP arrays have a low SNP density in
SD regions and in the present Manuscript array SNP probes in SD regions have been removed entirely.
The reported IRS FDR is therefore heavily biased against CNVs in SD regions and it thus seems
mandatory to me to proof that this sensitivity increase for SD-associated CNVs is not leading to an
inflated FDR.

- The Manuscript lacks a Figure that shows the size and allele frequency distribution of the discovered
CNVs in comparison to GenomeSTRiP and CNVnator. An estimate of breakpoint accuracy of CNVcaller
would also be valuable.

- The Manuscript mentions mrsFAST for absolute copy number validation. | could not find any formal
comparison of predicted copy-number by mrsFAST and CNVcaller but maybe | missed this?

- Please add to Table 1 the number of CNV sites that could be assessed by the IRS method and what
proportion of each call set could be evaluated using IRS. | also believe the IRS method reports p-values
separately for deletions, duplications and multi-allelic CNVs. Was there any difference among these for
CNVcaller?



- Some details of the method are vaguely specified and some Figures lack clarity and units.

Page 6, line 129: "... if the median RD of the homogametic sex chromosomes is about half of the median
RD of autosome..."

Page 8, line 154: "... and the distance between them is less than a certain percent of their own length."
Page 5, line 91: "The reference genome is segmented into overlapping sliding windows." What window
size and overlap was used for high-coverage genomes?

Page 5, line 95: "The raw RD signal is calculated for each window as the number of placed reads with
centers within window boundaries." Does this imply that for paired-end data both reads are counted?
Page 8, line 154: "Then the two adjacent initial calls are further merged if their copy numbers are highly
correlated". What threshold was used?

Figure 3A: CNVcaller 13.7. What is the unit? Are these 13,700 CNVs?

Minor:
- | could not find a reference to the 232 goat sequencing data? Is this data publicly available?

- The first Results section "Overview of CNVcaller algorithm" seems better suited for the Methods part.

- Is the Mendelian consistency higher for the high-coverage trio: NA12878, her father (NA12891) and her
mother (NA12892)?

- | believe the claim that read-pair/split-read algorithms are less powerful on draft assemblies of non-
model organisms compared to read-depth methods is potentially true but the Manuscript lacks a proof
for this or a citation that supports this claim.

- It is not clear from the Manuscript if CNVcaller reports copy-number likelihoods based on the Gaussian
mixture model. Please clarify.

- Figure 5A: Why is the absolute copy-number correction different for Human and Sheep?

- There is quite a few typing and grammatical errors. For instance:

*Figure 2B: Max mamory

*Supplementary Table 3: Memery

*Page 3, line 53: ...the number of reads aligned to of a particular region.

*Page 8, line 160: This model presets the average copy number of homozygous deletion, heterozygous
deletion, normal, heterozygous deletion (duplication!), homozygous deletion (duplication!) at zero to
four respectively.
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