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Encore - Sex Dependency of the Proteome

Medicine has for a long time assumed that non-reproductive organs and tissues in the human body
are independent of sex / gender, basing all their studies on the standard of a — mostly young —
healthy male. It took centuries till this attitude has changed and the term "gender medicine" and its
background were generally accepted. For instance, only in 2010 the first gender medicine unit of
Austria was established, at the Medical University of Vienna

(https://www.meduniwien.ac.at/hp/gender-medicine/). Also animal models for pharmacology have

often been based on males, mainly rodents, to avoid influence of female hormonal cycles.

Having accepted sex-dependent differences in the chromosomes, the genes and physiology, also as a
function of age, it has become clear that this diversity has also to be reflected in the protein setup, as
proteins are the molecules responsible for many of the actions in the body. Here comes proteomics

into play. In a previous issue (https://www.sciencedirect.com/journal/journal-of-

proteomics/vol/178/suppl/C) we have collected papers that showed the usefulness of proteomics to

investigate sex differences. Topics in that issue span from impact of sex-specific protein patterns and
their changes in human diseases (cardiovascular diseases [1], cognitive disorders or Alzheimer's
disease [2]) to susceptibility to toxins (mycotoxins [3]). Gender-dependent differences are similarly
detectable in animals [e.g. pig, saliva [4]), whereof some serve as models of disease [5, 6]. Influence
of animal sex on susceptibility in toxicological experiments and its reflection in the proteome have
already been reported previously (in aquatic animals [7] or mice [8, 9]). Besides these male-female
comparisons of non-reproductive tissues/organs [10], some contributions dealt with the study of
reproductive organs [11] or physiological changes during pregnancy and lactation [12, 13]. Last, but
not least, sex-specific differences were also shown for plants, having an influence in cases of soil with
low nutritional value [14].

Given the importance of this area of research, and to investigate the potential impact on additional,
not yet covered topics, we collected in the present, smaller issue additional examples. In the field of
human medicine, investigation on HUVECs from twin pairs of opposite sex excludes factors like life-
style or environment often influencing other studies [15]. Specific enamel proteins allow sex-
determination even in 5000-year-old human teeth [16]. The hippocampus proteome of male and
females piglets is not affected in the same way during intra-uterine growth restriction [17]. Also the
proteome of meat (beef, pork) reflects sex of the animals, besides influence of breed, rearing
conditions and diet [18, 19]. Similarly, muscular, hepatic and adipose tissues proteomes of muskox, a
ruminant living in the arctic tundra of Northern America, show sex-dependent differences [20]. A last
example compares proteomes of reproductive tissues at different developmental stages of the

tobacco cutworm, whose larvae are well-known for damaging agricultural crops [21].
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The few examples given here show two things: for one, today's proteomic methods are sensitive
enough to determine minor differences in protein patterns (both qualitative and quantitative
aspects), and, second, sex/gender may influence this pattern. However, some other factors, e.g. in
animals: breed, diet and developmental age for animals, have also an impact, sometimes an even
more marked one [19]. It needs careful testing to assess which factors prevail or to find (sex-, breed-
etc.) independent factors if looking for "biomarkers" [18].

For further reading: The importance of gender studies has been acknowledged by the European
Commission in a Report of the Expert Group "Innovation through Gender" [22], compiling projects in

different fields.
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