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Handedness, language lateralization and visuo-spatial lateralization represent common forms of hemispheric asym-
metries in the human brain [1]. Vingerhoets’s article [2] offers a new perspective on the question whether or not these 
and other forms of laterality represent the same or different phenotypes. Moreover, it discusses the consequences of 
atypical asymmetries outside of pathological phenomena.

Based on genetic and neuroscientific literature, Vingerhoets’s [2] suggests that different forms of hemispheric 
asymmetries do not represent a common phenotype, but are constituted by at least three largely independent lateralized 
phenotypes. Although we generally agree, we would like to point out that also environmental influences play a key 
role in the ontogenetic emergence of such asymmetrical patterns. In section 2.3. (“Is there a genetic link between 
left handedness and atypical language dominance?”), Vingerhoets’s [2] discusses the literature on the genetics of 
handedness and language lateralization. Citing, among other, our work on gene ontology analysis for handedness and 
language lateralization [3], Vingerhoets’s [2] concludes:

“As these gene ontology sets barely overlap between phenotypes, the findings were taken to support the idea that 
handedness and language lateralization might be ontogenetically independent phenotypes.” (p. 5)

Here it is important to point out that genetic variation is not the most important factor in the ontogenesis of hemi-
spheric asymmetries. For handedness, it has been shown that additive genetic effects account for only 23.64% of 
the variance in the behavioral data [4]. In contrast, 76.36% of the variance in behavioral data was accounted for by 
non-shared environmental influences [4]. Thus, we are convinced that the envirotype needs to be integrated into any 
ontogenetically-driven discussion about the segregation of different asymmetry phenotypes.

We have recently argued that handedness and language lateralization show a substantial amount of independent 
ontogenetic influences for each of them, but that there is likely to be at least some overlap in the factors that drive 
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their ontogenesis, as the two phenotypes are correlated [5]. It is, of course, conceivable that this overlap is not limited 
to genetic factors, but that the two traits share one or more environmental factors that influence their ontogenesis. 
For handedness, a recent study analyzing the UK biobank data found that several early life factors influence the 
phenotype [6]. These factors included the year and location of birth, birthweight, being part of a multiple birth, season 
of birth, breastfeeding, and sex. Unfortunately, there is not much systematic research in larger cohorts on how these 
factors influence other asymmetry phenotypes in humans, like language lateralization or spatial lateralization. For low 
birthweight, there is indirect evidence from a functional connectivity neuroimaging study that it could affect language 
lateralization. Prematurely-born neonates showed significantly less lateralization in brain regions associated with both 
receptive and expressive language [7].

A key issue for future research are environmental factors that affect asymmetry phenotypes other than handedness. 
Here, an integration of studies in animals could properly anchor human neuropsychology within neurobiology. Studies 
in birds have demonstrated that a few days of ambient light before hatch affects behavioral and neuroanatomical 
asymmetries [8,9]. This is because avian embryos keep their right eye is close to the shell, while their body occludes 
their left eye, leading to stronger right eye light stimulation [10]. Incubating birds in the dark consequently has strong 
effects on various asymmetry phenotypes [11–13]. The tantalizing implication of these findings is that genetic factors 
that affect head position can kick off brain asymmetries, a finding that is possibly akin to human studies [14]. Equally, 
the zebrafish frequent-situs-inversus (fsi) model helps to uncover why both body and behavior show left-right reversals 
[15]. Neurobiological studies can also help to overcome the many pitfalls that are associated with the “crowding 
hypothesis” that plays a key role in the model of Vingerhoets’s [2]. Single cell recording studies show that cortical 
neurons are far less specialized than previously assumed. Instead, they quickly learn to slightly shift their preferences, 
thereby creating novel inter-cellular coalitions that overtake highly specialized tasks [16]. Such a network has no 
major problems to incorporate functional changes that advocates of the crowding hypothesis would deem unlikely. We 
would also like to point out that taking a comparative perspective could be beneficial in other parts of this theoretical 
framework, e.g. regarding structure-function relationships.
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