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This study is intended to show that a substantial proportion of variation in polygenic scores can be found between

populations for educational achievement (or IQ) and schizophrenia. It concludes to polygenic adaptation for these

phenotypes.

For the author, the polygenic score of a trait represents a measure of additive genetic variance and Qst allows to quantify

the genetic part of phenotypic differences. These views are widely spread in the literature; but unfortunately they are

erroneous (1, 2) as polygenic scores and Qst are based on :

1) An inappropriate underlying genetic model to describe the trait

By construction, polygenic scores assume an additive polygenic transmission model for the trait under study. Among the

many hypotheses of this model, it is ruled out that an environmental factor can play an important role in the expression of

the trait. And yet, when it comes to assessing - for example - the IQ, we know the extent to which access to education is a

determining factor. This model also assumes that there is no covariation or interaction between genetic and environmental

factors. Indeed, environmental factors are assumed to have a random impact on the individual, irrespective of family,

social and occupational conditions.

Also, when adopting the polygenic additive model for disease’s liability, one assumes an homogeneous pathological

processes to be at the root of the disease (3) … whereas human diseases - schizophrenia being no exception - are highly

heterogeneous.

2) A misinterpretation of the associations with genetic markers

While the association between a trait and a genetic marker may indicate the role of a genetic factor, it may also reflect

environmental or cultural factors. For example, a GWAS study comparing people in France who consume salted butter

(mainly French from Brittany) with those who consume unsalted butter would show a large number of genetic markers

associated with this trait. Not because it would reveal genetic factors conferring a particular taste for salted butter … but

because these markers differ between Brittany and other French regions. The problem of interpreting associations also

arises for traits that are due to complex interactions between genetic and environmental factors. For example,

associations observed between markers and Body Mass Index(BMI) may reflect socio-cultural differences, particularly
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differences in eating habits. Similarly, a difference can be observed for the IQ variable when comparing two groups with

different access to a given cultural environment. All the more so since the IQ variable - defined in a standardized way with

an average of 100 for a given school learning process - has been inappropriately transformed into a universal measure for

totally heterogeneous learning processes (in time, space and even between sexs, at certain periods or in certain

countries).

The interpretation of an association as reflecting the role of a genetic variant must go beyond the use of population

information alone. It must be confirmed by subsequent familial and functional studies. Although geneticists have the tools

to avoid any misinterpretation of an association or correlation in terms of causality, the idea that a genome-wide

association study alone can measure genetic variance has become dogma. Admittedly, some people have contested this

(4,5,6), but they have been no match for the enormous quantity of literature that affirms it as a truth!

This is how the author of this study, following his teacher Richard Lynn, explains by genetic differences the differences

observed between continents, between regions of the same country and also between sexes. With all these genetic

differences, one wonders what the author means by 'pure' Native American polygenic score !!!

The misinterpretation of differences observed between groups for IQ measurement is nothing new. Unfortunately, despite

the extraordinary progress in biological knowledge – in particular with epigenetics which shows that the expression of our

genes depends on our environment from the moment we are conceived until our death - the return to a model which

denies gene-environment interactions is particularly harmful. This assumes from the outset that it is possible to separate

the effects of genetic factors from those of the environment … ultimately leading to the idea that all our traits, pathological

or otherwise, are predetermined.

https://theconversation.com/does-our-dna-really-determine-our-intelligence-and-health-199266 

Many scientists, whether sociologists, psychologists or clinicians, are unaware of the impact that false hypotheses can

have on their conclusions (7). It is less likely for the group led by Wray and Visscher which has been fueling this drift for

many years, in many ways:

- by adopting the additive polygenic model as the architecture of complex trait to compute polygenic risk scores and

heritability of disease’s liability (G1);

- by recognizing that, for complex human traits, G and E covariation and G*E interaction exist and that heritability

estimates using twin studies are very sensitive to it (G2) … while continuing to support a model that assumes both no

such covariation nor interaction;

- by interpreting the contrast between genomic profile of affected and unaffected in terms of genetic variance (G3) …

whereas, by construction, the difference between the PRS curves in affected and unaffected people only reflects the fact

that the draw of marker alleles is done with different frequencies between the two groups (it is therefore another way of

expressing the associations observed between the genetic markers and the disease under study).
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- by denying the importance of familial information (G3) … whereas it is so critical to discriminate between different familial

recurrence risks for heterogeneous diseases and for the interpretation of association studies

- by making people believe that GWAS make it possible to extract genetic factors independently of environmental factors

- by spreading the idea that going back to a model proposed over a century ago was more modern and realistic than

assuming the existence of interactions between genes or significant effects of certain genes in subgroups or gene

pathways (G4). One of the arguments given for returning to the polygenic additive model was the small OR observed for

GWAS ...whereas for heterogeneous diseases, this does not at all rule out the strong effect of certain genetic factors in

small subgroups. Another argument is that one does not show any interaction on GWAS data … when one already has

little power to show marginal effects. 

- by drawing on its dual expertise in animal and human genetics, to assert that it is equivalent to use breeding values

(EBVs) in livestock and polygenic risk scores (PRS) for humans (G5). Having some experience in animal breeding (10), I

totally dispute this assertion. Indeed, in livestock, it is possible to control the environment and account for interactions with

the livestock genome … while this is impossible for humans. Furthermore, EBVs cannot be used to determine the

phenotypic value of each animal in the herd, but only to classify them for what they will pass on - in mean - to the next

generation (1). Similarly, I dispute the AUC interpretation given in G3. AUC is useful for measuring the efficacy of animal

selection, but not for correctly classifying diseased and non-diseased individuals (11).

- by supporting the erroneous views of Paige Harden that measuring cognitive performance through a polygenic score

would allow a fairer comparison across individuals than usual scholar tests (G6)...while ignoring potentially less generous

uses.

Feldman & Lewontin's assertion (10) that “Partitioning of the causes of variation is really illusory” remains valid. It is wrong

to pretend that genome-wide association studies make it possible. It is important to bear in mind that “contemporary

biology has demonstrated that traits are the product of interactions between genetic and non-genetic factors at every point

of the development” (11). Returning to a model that effectively separates genetic effects from environmental effects,

thereby denying our biological knowledge, leads to the erroneous conclusion of this study.
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