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datasets. This oversight may be in part due to the failure 
of Toker et al. to accurately acknowledge the contribution 
of the analytical approach developed by Lohr et al. to their 
own work. This of course must be amended in the event 
that the article is eventually submitted for publication in a 
peer-reviewed journal.

Both the methods of Lohr et al. (2015) and Toker et al. 
(2016) use the sex-specific genes XIST and RPS4Y1 for 
classification. Although this similarity is not mentioned by 
Toker et al. (2016), the authors discuss the article of Lohr 
et al. (2015) exclusively in another context: “Our find-
ings are also in general agreement with another study that 
examined this issue in cancer datasets (Lohr et al. 2015), 
although in cancer there is an expectation of more ambi-
guity of sex marker expression …” (Toker et al. 2016). 
However, this is not correct, since already Lohr et al. 
(2015) have studied 408 non-cancer samples (GSE19027, 
GSE17913, GSE23343, GSE25462, GSE7821, GSE20950, 
GSE24427) and demonstrated that the relatively high fre-
quency of sample mix-up is not only observed in carcino-
mas but also, for example, in bronchial airway epithelium 
without cancer or non-cancer oral epithelial cells. Improper 
citation practices aside, the observations made by Toker 
et al. confirm the results of Lohr et al., which represents 
a welcome contribution in a field where oftentimes pub-
lished findings cannot be validated. Moreover, although 
similar analytical and statistical approaches were applied 
by the two research groups, one important difference is the 
datasets analyzed. Lohr et al. analyzed 45 datasets (4913 
samples), while Toker et al. studied 70 datasets (4160 
samples), mostly not overlapping with those of Lohr et al. 
(2015). Overall, the work by Toker et al. nicely validates 
the findings of Lohr et al. and illustrates how the analytical 
approach proposed by the latter group can be used to iden-
tify inconsistencies in sample annotation.

“Sex problems? Researchers find ‘widespread’ mislabe-
ling of the sex of human samples” was the sensationalis-
tic headline of a recent commentary published in Science 
(Panko 2016). The author highlighted a recent, yet-to-be 
peer-reviewed study posted on bioRxiv, on the issue of 
sample mix-ups in studies of biological specimens (Toker 
et al. 2016). Here, the authors claim that errors made when 
recording the sex of human tissue samples, or laboratory 
mix-ups, may explain why nearly half of the gene expres-
sion data sets studied include samples where the provided 
annotations of male or female sex do not match the expres-
sion of sex-specific genes.

The observation by Toker and colleagues fully supports 
the findings of an earlier study published in Archives of 
Toxicology. In their 2015 article, Lohr et al. (2015) showed 
erroneous sample annotations in 40 % of analyzed, publicly 
available, gene expression datasets, concluding that sam-
ple annotation errors may be more widespread than previ-
ously thought. Despite the similarities between the two, Mr. 
Panko in the Science commentary failed to recognize the 
work by Lohr et al., who were the first to report the dis-
crepancy and suggested the use of sex-specific gene expres-
sion as a strategy to pinpoint annotation errors in human 
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