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Association between gene expression and neurodegeneration
in dementia with Lewy bodies
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Abstract

Background: Patterns of regional atrophy and hypometabolism have been observed
in dementia with Lewy bodies (DLB). However, determinants of regional vulnerability
to structural and functional neurodegeneration remain largely unexplored. First,
we investigated the association between regional gene expression and grey matter
volumes in probable DLB patients. Since hypometabolism presumably precedes overt
brain atrophy, we additionally investigate the association between regional gene
expression and hypometabolism in DLB.

Method: To investigate the association between gene expression and regional volumes,
165 DLB patients along with 165 age- and sex-matched healthy controls from three
European centres and the Mayo Clinic (USA) were included. Regional volumes were
quantified from MRI using SPM12 in 112 cortical, subcortical, and cerebellar brain
regions, and compared between groups, using w-scores. Regional expression data
of seven genes involved in the formation and degradation of pathological protein
aggregates (APOE, APP, BIN1, GBA, MAPT, SNCA, TMEM175) was extracted from
six healthy donors from the Allen Human Brain Atlas and correlated with regional
volumetric w-scores. To assess the predictive value of regional gene expression on
regional volumes we used Gaussian stepwise backwards linear regression including
all seven genes as predictors. To investigate the association between gene expression
and hypometabolism, we are currently applying the same analysis pipeline to FDG-PET

data of 139 DLB patients from 8 European centres.
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Result: Most brain regions showed lower volumes in DLB patients compared to
healthy controls, with differences being most pronounced in occipital and parietal
lobes. Regional expression of APOE correlated positively with regional volumes in DLB.
Conversely, regional expression of MAPT correlated negatively with regional volumes.
Both APOE and MAPT gene expression were significant predictors of regional volumes
in the regression analysis. None of the other gene expression values was significantly
associated with regional volumes in DLB.

Conclusion: Our findings show that regional expression of genes associated with
the abnormal accumulation of amyloid and tau, common co-pathologies in DLB,
partially account for the brain atrophy pattern observed in DLB patients. Analyses
are ongoing for the hypometabolism pattern. Our finding emphasises the relevance of
co-pathologies in predicting atrophy progression and identifying potential targets for

future disease-modifying treatments.
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