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In "Alignment of 1000 Genomes Project Reads to Reference Assembly GRCh38", Zheng-Bradley et al. describe
the process and results of alighing almost 92 terabases of sequencing reads from the 1000 Genomes Project to
the latest human genome reference assembly, GRCh38, including 261 alternate haplotype sequences. The
magnitude of the data makes it impractical for most groups to perform these alignments on their own
systems, so it is a great service to the genomics community that the authors have produced these alignments
and provided them freely via the European Nucleotide Archive (ENA). The alignments will make it possible to
perform variant calling on GRCh38, which will provide a more complete and robust set of variants on GRCh38
than the current set of variants remapped from GRCh37. The authors have also generated accessibility masks
on GRCh38, i.e. estimates of which parts of GRCh38 can be confidently targeted by short read alignments,
using the same criteria as were used on GRCh37 by the 1000 Genomes Project. I was able to find CRAM files
from the project in ENA easily, and since they are provided along with .crai index files, the CRAM file URLs can
be remotely accessed efficiently, e.g. as genome browser custom tracks.

The manuscript is well-written. The input data and alignment process are described in detail down to the level
of command lines for crucial steps. The tools used are open-source tools and the manuscript includes URLs for
installing the tools. The authors provide a good comparison of the new GRCh38 alignments to the pre-existing
GRCh37 alignments.

I have only minor comments/questions that I would like the authors to address before publication:
Can you provide a URL for downloading the accessibility masks?

Methods section 4: HTSIlib and Picard are mentioned without references; there should be at least a URL for
each.

Methods section 5: It would be nice to add a brief description of the cluster used (cores, RAM etc) and the
number of CPU hours. While those statistics have no bearing on the quality of the alignments, they do give a
sense of the resources required for such a large endeavor.

Technical validation section 1: regarding "The percentage of duplicated bases in the GRCh38 alignments" --
what are duplicated bases? PCR duplicates? Stretches of identical reference bases??

Table 1: what is "Mapped coverage"?

Figure 3: It might be helpful to show a longer tail on the right... perhaps that might help to explain how the
average coverage of Y is 13180x when it seems from Figure 3 that 90% of sites are between 2000x and
8000x. There must be some sites with extremely high coverage to pull the median of ~5000x up to an
average of ~13000x.

Usage notes (or elsewhere): how much space was saved by compressing BAM to CRAM? If it's too late to
calculate because the GRCh38 BAM files are gone, at least compare to GRCh37 BAM total size. Since this is the
first open CRAM dataset on thousands of genomes, it would be interesting to know how much space was
saved.

typo: "checksum is not founded in": "founded" --> "found"

... "@SQ 'UR' field" -- briefly define "UR"

Availability of supporting data: "one for one analysis" -- is that "one file for one analysis"?

Reference typo: The authors of [10] (biobambam) are listed as "Tischler German L, Steven." but I believe it
should be "Tischler G, Leonard S".

The first time that the terms "run" and/or "run-level" are used ("input sequence data and runs used in the
alignment", "split run-level FASTQ files into chunks"), it might help to say "sequencing run" for context, for
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example "input sequence data and sequencing runs" and/or "split sequencing run-level FASTQ files into
chunks".

Thanks for doing the heavy lifting -- these are definitely an improvement over GRCh37 alignments. I am very
much looking forward to the freshly called variants! :)
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