Reviewer 2

The manuscript "Sex-Biased Expression of Pharmacogenes Across Human Tissues" by Idda
and colleagues uses data from the Genotype-Tissue Expression project (GTEX, v8 release)
for 6 different compartments (liver, lung, kidney, small intestine terminal ileum, whole blood,
skin not sun-exposed) that are thought to be relevant for human pharmacology to determine
differential gene expression between males and females. The overall goal of the study was
to provide a catalogue of sex-specific pharmacogenes, i.e. genes that have some kind of
pharmacological importance. While | am certainly convinced that it is relevant to study these
pharmacogenes in both sexes and the overall finding that there are quite a few differences in
gene expression for males and females in these candidates and tissues is interesting per se,
I am not entirely convinced by the conclusions. For example, | completely agree that one
should consider sex-specific dosing recommendations or overcome sex-bias in clinical
studies, but the presented study only gives sex-specific gene expression data for healthy
individuals. What would be interesting — at least as a case study: given any disease state
(where a drug is prescribed), are the sex-specific differences in gene expression still valid
(see comment 3 below)?

Below | give some detailed comments which | hope help to improve the manuscript. | will go
through the sections one by one.

Just a general comment: my questions/suggestions below should not be understood as
general critisism at the current study. | am mainly lacking additional information that would
possibly make the article more relevant for people that are not directly from the field of
human pharmacogenomics and/or people that actually work on drug design and
recommendations for patients.

[AU] We appreciate the reviewer’s positive remarks and helpful suggestions.

Introduction

1) lines 42-45: | think this part could be extended. ‘Females consume more drugs on
average than men’ — why is that the case? Are females really ‘sicker’, just older, or just
taking care of their health more than men, for example?

[AU] We thank the reviewer her/his suggestion. More details have been added in the
introduction section (Line: 42-48).

2) The example of zolpidem: could also be extended. Why was the FDA recommendation
adapted for females? Was the 50% lower doses just because of the female metabolism, was
the correction just because of weight differences, what are the specific ADR in this example?
Were interactions with other drugs expected as well as, for example, the drug is prescribed
in combination with other drugs just in females? | think with a bit of elaboration the authors
could make their point better: there are already sex-adjusted dosage recommendations for
certain drugs, but so far for only a few and several questions have to be considered to make
informed recommendations.

[AU] We thank the reviewer her/his suggestion. More details have been added in the
introduction section (Line: 53-56).

3) lines 65-69: | see that it is interesting to study sex-specific expression in tissues that are
relevant for pharmacokinetics. However, the immediate question that comes into my mind:
how can you transfer the information from healthy individuals to patients that are actually
take the drugs in the end? | would ask the authors to at least comment on the fact that
patients are not healthy and therefore might react differently to drugs.

[AU] We thank the reviewer her/his interesting comment. Pharmacokinetics is influenced by
several factors, including the individual's state of health, the physiological hormonal status



or, for women, their particular periods of life (menopause, pregnancy, menstruation). For
clarity, we added some examples to the introduction section (Line: 61-74).

Could this be studied in a defined data set with healthy and non-healthy donors, for
example?

[AU] We thank the referee for her/his valuable comment. We totally agree, sex-specific gene
expression in tissues that are relevant for pharmacokinetics can be studied in non-healthy
donors, but this is not the main focus of this manuscript. For sure we will use the reviewer
suggestion as a starting point for future experiments.

Materials and Methods

4) lines 105-110: It does not become completely clear what is different between the two
approaches — Oliva et al. and the current study — and | would ask the authors to elaborate
on: what exactly are the ‘few differences’, why both approaches are ‘valid’ and what the
authors mean with ‘comparable results’. These points stay quite vague.

[AU] We thank the reviewer her/his suggestion. In the revised version of the manuscript, we
have included a more detailed description of the methodological differences of this work with
Oliva et al. We justified our choices, mainly driven by different study aims, and we specified
why both analytical approaches are valid. A direct comparison of the two paper results show
that the great majority of the differential expressed genes we have identified, were
statistically significant in Oliva et al. also, making us confident about the robustness of the
approach (Line 132-146).

Results

5) lines 242-247: Just for clarification: the two phase Il clinical trials on breast cancer
probably only include females? So, could this actually be an example for making use of the
upregulation in females the authors detected here as these drugs are probably developed for
females exclusively? | am slightly lacking the connection of the finding and the phase Il trials.
[AU] We thank the reviewer her/his suggestion. Undeniably, the two clinical trials were
misleading. We replaced that sentence with a simpler one, indicating that FASN is one of the
targets of an obesity drug.



