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Additional file 2: Supplementary information about the use and assumptions of testing GxE to infer causality in observational relationships


The inclusion of polygenic GxE analysis as an approach to infer causality in observed relationships between prenatal exposures and offspring outcomes warrants some additional explanation. It relies on several assumptions of varying strength:
1. It is assumed that the polygenic scores included as moderators index (at least partially) mothers’ genetic sensitivity to environmental stress
1. It is assumed that the intrauterine environment will be more negatively influenced by prenatal stress experienced by mothers with greater genetic sensitivity to environmental stress
1. It is assumed that the intrauterine environment will never be made more favourable by maternal exposure to prenatal stress, even among those with lower genetic sensitivity to environmental stress (i.e., no cross-over interactions)
1. It is assumed that genetic sensitivity to environmental stress, as indexed by selected polygenic scores, will not moderate exposure-outcome assocations arising due to non-causal mechanisms (e.g., shared genes, environments)
Assumption #1 is a particularly strong assumption, because the method cannot provide indirect evidence of a causal effect - even if one exists - unless the selected moderators influence individual responsivity to stress. Assumption #4 is also quite strong, since it assumes there are no non-causal mechanisms that can produce a multiplicative interaction between an exposure and a moderator.
If each of these assumptions holds true, then evidence of a GxE interaction effect from these models would provide indirect evidence of a causal effect underpinning the observed exposure-outcome relationship. This is because the combination of #1, #2, and #3 above necessitate a main exposure-outcome effect in scenarios where a moderation effect is observed, and #4 necessitates that such an effect has a non-zero causal component.
[bookmark: X2b138b266136b5d2be537618a38fe6bf11fb3b5]These assumptions are difficult to test empirically, because doing so would require a “positive control” exposure - i.e., data on an environmental stressor that definitively causally impacts the outcomes in question. Identifying such stressors from within measures of the environment typically available in cohort studies is an ongoing epidemiological challenge. 

