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UEF // University of Eastern Finland

Neurodegenerative diseases

➣associated with neuronal loss, cellular dysfunction, and pathological
accumulation of proteins in the brain

➣ this causes problems with movement or mental functioning (called dementias)
➣ lack of efficient treatment

➣The fastest-growing threats of old age include dementia, AD, stroke, PD,
and progressive hearing loss.

➣Dementia incidence outpaces all other disorders. The economic burden of
dementia is 12 times that of cancer.

FINLAND takes a lead among countries with highest rates of deaths
with dementia. 54 people dying per 100,000 in the Finnish population
every year due to Alzheimer’s and other dementias.
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UEF // University of Eastern Finland

PSEN1 ΔE9 astrocytes exhibit amyloidogenic
properties and DAPT efficiently block Aβ production

Oksanen et al. Stem Cell Reports 9(6):1885-1897, 2017

DAPT –gamma secretase inhibitor Aβ 1-42 – 10% of total, highly fibrillogenic, readily aggregated, and neurotoxic



UEF // University of Eastern Finland

Nrf2 induction significantly reduces Abeta 1-42 secretion
and leads to a healthier Abeta ratio in AD astrocytes

5.5.2021 8Oksanen et al. Glia 68(3):589-599, 2020
SFN – Sulforaphane
Nrf2 – transcription factor regulating the expression of antioxidant genes/proteins 



UEF // University of Eastern Finland

3D co-culture model reveals an important role for 
astrocytes in neuronal activity
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Oksanen et al. Stem Cell Reports 9(6):1885-1897, 2017
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Humanized mouse
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UEF // University of Eastern Finland

Human astrocytes are larger and more 
complex than rodent and other primates

12

Methods Mol Biol 2012, 814, 23-45.

Evolutionary changes in astrocytes contribute to higher cognitive
functions in humans
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Summary

19

Development of human brain cell platforms for improved clinical 
translation

Astrocytes or microglia in 2D system:
- manifestation of disease pathology
- platform for drug trials

3D co-cultures with neurons:
- mimicking in vivo complexity
- different functional behavior

Brain organoids:
- complex cellular interactions
- modelling of brain networks
- immunocompetent (microglia)
- vascularization (endothelial cells)

Humanized models:
- studying contribution to the    
disease pathogenesis

- elucidate mechanism of   
neurodegenerative diseases
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