NEUROSOME: A Multidisciplinary Training Network To Explore
= IThe Neurodevelopmental And Neurological Exposome
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NEUROSOME is an Innovative Training Networks funded in 2017 within H2020 Marie Sklodowska-Curie Actions. The main objective of the NEUROSOME project Is the
development of an integrated model based on real human biomonitoring data (HBM) to identify causal associations between early environmental exposures, the human genome,
and the risk of neurodevelopmental disorders and neurodegenerative diseases. In particular, the project is based on the evaluation and re-analysis of biological samples collected in
existing birth cohorts (PHIME, INMA, PROBE) and in the context of a cross-Mediterranean cohort study set up specifically within NEUROSOME. The project is focused on exposure
to mixtures of heavy metals and organic compounds (phthalates, plasticizers, pyrethroids, organophosphate pesticides and brominated and organophosphate flame retardants), but
will also consider the role of modulation and the synergistic or additive effects of other intrinsic (such as genetic susceptibility) and extrinsic (such as diet and socio-economic status)
environmental stressors. This requires the synthesis among different scientific disciplines, including environmental and exposure modelling, recent advances in toxicology (including
In vitro, In vivo and In silico aspects) with a special focus on omics technologies and bioinformatics, as well as environmental epidemiology, taking stock of gene- and exposome-
wide associations. We present here the work so far performed by some of the partners, based on the real exposure scenario of children to heavy metals.
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Maternal behaviour: Each dam was observed 45 times daily for following 7 daysof the delivery. High

Pb exposed dams show higher levels of active maternal nursing and less activity out of the nest.
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PO P U LATI O N STU DY Neonatal behaviour: Pb exposed pups show altered motor patterns (increased nose probing) on pnd
8 and decreased sniffing selectively in the nest area during the homing test on pnd 11.
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decreasing physiological responses to adverse effects from environmental toxins, through the
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Advanced XL" instrument by QIAGEN. Number of samples in which genome-wide genotyping has nest no-nest

already been performed using Infinium HD arrays by lllumina, is 411.
Juvenile behaviour: Pb exposed mice show an altered anxiety profile on pnd 23 (decreased latency

Future plans include genome profiling, bioinformatic analysis to enter the central area of the arena).
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Rationale:
« Clarify the effects of the environmental toxicants in the nervous system identifying the response
of relevant nervous system cells to them.
« Test the hypothesis that lipophilic chemicals could facilitate the absorption of hydrophilic
compounds across the BBB.
Methodology:

Future plans: Next steps of the in vivo study would be examining effects of low dose exposure to
heavy metals’ mixture (Pb, Hg, Mn) via pregnancy and lactation on maternal behaviour and
developmental behaviour to model human population studies.

« Several cell lines of neurons (including SH-SY5Y human neuronal cells), glial cells and
representative BBB epithelial cells will be treated with environmentally representative
contaminants mixtures including metals.

* We will also assess the effect of these chemicals in a novel induced Pluripotent Stem Cells
(IPSC)-derived human 3D brain microphysiological system (BMPS), developed at JHU.

SH SY5Y Cells Mini brain

https://news.brown.edu/articles/2015/10/minibrain

« Cell lysates and supernatants will be harvested in order to perform transcriptional, proteomics
and metabolomics analysis.
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IN SILICO MODELS

Exposure reconstructions/simulations for identifying exposure levels starting from HBM data were
carried out on a modelling platform that provides realistic exposure scenarios coupled with a generic
physiologic based bio-kinetic (PBBK) model and numerical “reversal” techniques for exposure
reconstruction. The process starts from ancillary exposure-related data that are fed into the exposure
model taking into account multiple exposure routes. Results are evaluated against the biomonitoring
data distributions, aiming at the reduction of uncertainty in back-calculating doses, by minimizing the
error between the predicted and the actual HBM data. This was applied for the reconstruction of
cadmium intake levels, starting from EU wide child and mother HBM urinary data.

10 +
] m 5%-95% =Median

RRTICT IR

Cd intake based on urine
(ug/kg_bwi/d)

Belgium Cyprus Czech Republic Denmark | France | Germany | Greece Hungary Ireland | Lithuania fuxembourg| Poland - | Portugal | RomaniaSfovak Republic



https://news.brown.edu/articles/2015/10/minibrain
http://www.neurosome.eu/

