Reviewer Report

Title: Comparative transcriptomics of five high-altitude vertebrates and their low-altitude relatives
Version: Original Submission  Date: 4/7/2017

Reviewer name: Christopher Tuggle

Reviewer Comments to Author:

The authors report a well-developed project to better understand the gene expression differences in
multiple tissues from 5 species (with the cattle-yak comparison counted as one). The data collected is
enormous and clearly appears to be sufficient for the analyses proposed, but there are a number of
guestions regarding both the methods and results presented.Of highest importance, the authors
present a set of analyses in which the output is a list of genes and a calculated expression level; these
lists are then used in a number of ways to calculate expression and enriched function per tissue in
several comparison. These lists (and not even the numbers of genes in each list) are not provided, so it is
impossible to see these lists or use the lists as a resource for other work. Since one aspect of this
publication would be as a resource for others, the authors must provide these lists as well as the
calculated expression value for each gene. | realize these lists are extensive, but are a crucial component
of the resource, especially for those readers who will not start with the raw data, but also for those who
can repeat the analyses and compare their resulting normalized expression data with those that the
authors created.Further, the authors describe some biological results on comparisons between high and
low altitude, but fail to provide sufficient description of the results. The Supplementary file is incomplete
(see below), but also the text on all tissue and species comparisons is only a few sentences. More is
needed to justify this reporting. For example, a strength of the work is the multi-species comparison of
the same question of adaptation to high altitude. A comparison of the high/low differentially expressed
gene lists in the same tissue across species would seem minimal and potentially very interesting- i.e., are
the genes and pathways identified similar (more similar than expectation?). This would provide more
insight, as well as more evidence the analyses are providing biologically relevant information.1. Criterion
for expression.a) On line 40, the authors indicate they are using a FPKM of 0.1. | was unable to find
specific details on the sequencing data so that | could determine the number of counts this represents. |
could not find the read length nor whether this was SE or PE. Assuming 100 nt read length and PE for the
average of 5 Gb for each tissue reported, a FPKM of 0.1 is 2.5 counts for a 1 kb transcript. This is very
low. The authors should justify this low cutoff, which affects all subsequent analyses. | would like to see
the median expression level for each tissue, as well.b) On line 188, the authors use the term "high
confidence single-copy orthologs" this is not defined. And is this homology based or expression based?2.
Comparison of expression differences between high and low altitude animals and functional annotation
analysis.a) Supplemental Figure S3 shows that in some tissues there are large differences in mapping
rate that are not reflected in the other altitude type. Did the authors check that mapping rate did not
affect their differential expression calls? Also, please report the tissue type in this graph.b) In Additional
File 2, a large table provided the GO/KEGG/InterPro terms and whether lists of genes with specific
difference in high/low altitude expression are significantly enriched for that term. The authors should



show the number of genes in the list for each comparison, or only show those with at least 5-10 genes in
a list. Low representation in a pathway or term can be misleading for enrichment.c) More importantly,
the authors do not indicate the background used for these analyses. It would be most appropriate to use
the total number of genes expressed in each tissue for such analyses, so that the background reflects
the genes that could possibly be shown to be differentially expressed, not the genome-wide background
which is often the default.
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