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[bookmark: OLE_LINK195][bookmark: OLE_LINK196][bookmark: OLE_LINK84][bookmark: OLE_LINK85]Background: Alzheimer’s disease (AD) is a neurodegenerative disease that eventually affects memory and behavior. The identification of biomarkers based on risk factors for AD helps understand the disease since the exact cause of AD remains unknown. Several studies have proposed microRNAs (miRNAs) in blood as potential biomarkers for AD. Exposure to heavy metals is a potential risk factor for onset and development of AD. Blood cells of subjects that are exposed to lead detected in the circulatory system, potentially reflect molecular responses to this exposure that are similar to the response of neurons.
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Methods: First, we identified lead exposure related miRNAs based on 186 blood samples of general population from the EU’s Envirogenomarkers project (website), with known levels of heavy metals (lead, cadmium) in erythrocytes, using feature selection and linear mixed model. Second, we verified these miRNAs’ presence in human brain with a publicly available dataset (GSE157239), and identified their positively or negatively related gene targets and validated the expression of these targets in human brain with brain tissue samples (3 brain regions of 5 AD cases and 2 controls) from the EU Interreg Memories project (www.herinneringen.eu). Third, through pathway analysis, we analyzed relevant pathways that the targets of these miRNAs enriched in. Lastly, since some targets were transcription factors (TFs), to exhibit the complex regulation among miRNAs, gene targets and TFs, we developed the interacting regulation and visualized it via Cytoscape.

[bookmark: OLE_LINK67][bookmark: OLE_LINK68]Results: A total of 4 miRNAs were identified as lead exposure-associated, with hsa-miR-3651, hsa-miR-150-5p and hsa-miR-664b-3p being negatively and hsa-miR-627 positively associated. All 4 miRNAs were detected in the human brain, of which 2 (miR-3651, miR-664b-3p) showed significant differential expression in AD brains versus controls, in accordance with the change direction of lead exposure. The miRNAs’ gene targets were found enriched in AD-relevant pathways such as axon guidance. Moreover, we identified several AD relevant transcription factors such as CREB1 associated with the identified miRNAs. These findings suggest that the identified miRNAs are involved in the development of AD and might be useful in the development of new, less invasive biomarkers for monitoring the risk on, and development of AD, including identification of novel targets for therapies.
