TDP-43 dysregulation promotes pathological tau accumulation and spread
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Alzheimer’s disease (AD) is defined by the presence of amyloid beta (AB) and tau aggregates in the
brain. However, up to half of AD patients also accumulate TDP-43 aggregates as a secondary
pathology (LATE-AD). Clinically, LATE-AD patients have more severe cognitive impairment, more
rapid cognitive decline, worse brain atrophy, and a shorter disease course. In these patients, TDP-
43 dysfunction may synergize with neurodegenerative processes in AD, worsening disease. Using
C. elegans models of mixed pathology, we have found that TDP-43 specifically synergizes with tau
but not AB, resulting in enhanced neuronal dysfunction, selective neurodegeneration, and increased
accumulation of pathological tau. To extend our results into a mammalian system, we have created
two new mouse models of tau and TDP-43 co-pathology: one that uses dual transgene driven
constitutive expression of tau and TDP-43 throughout the nervous system, and a second that
combines constitutive transgenic expression of tau with adeno-associated virus (AAV) driven
expression of TDP-43. Constitutive co-expression of tau and TDP-43 leads to mild neurological
deficits, but no enhancement of pathologies up to 18 months of age. However, AAV-driven
expression of TDP-43 in the adult brain promotes increased phosphorylated tau that spreads
beyond the site of injection. Our data suggest additional “hits” may be needed to potentiate
sustained co-pathology in an adult mouse brain, and also implicate astrocytes promoting
neuroprotection against co-morbid tau and TDP-43.
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