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BACKGROUND

Alzheimer’s disease (AD) is a complex neurodegenerative disorder. Most known
hallmarks of AD are accumulation of amyloid g (AR) and hyperphosphorylated
protein tau. Apart from protein aggregate accumulation there are many
Intracellular processes altered in AD brain, which are related to AR and tau
pathology, and are believed to be the cause or contributors to toxicity. The goal
of this study was to develop a QSP model describing the key neuronal processes
observed to be affected in AD and potentially influencing, or significantly
Influenced by, tau and Ap pathology.
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Potential disease drivers selected in the model are:

* From different cellular pathways (see fig. 1)

* Not likely to be downstream of tau and AB (inferred
from data on transgenic mice)

 Detected in early stage

In vivo data on relationship AD vs control for various

markers (see list in fig. 11) were used to estimate driver

Influence on the system
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RESULTS

Fitting of healthy baselines

Calibration against in vitro drug effects:

PMID: 29662056

Fig. 11. AD/health ratios of selected markers according to experimental data and top 5 driver
combinations with least MSE simulated in the model (color and size represent ratio value). All 5
combinations include AB, transport and SphK2 , and TORC1, p53 in all except 3'Y and 4t", SNARE is
absent in all combinations, proteasome is present only in last one, and ApoE in 1st, 39 and 5t
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Fig. 4. Fitting results for cholesterol and
cholesterol ester in human brain [1]
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Fig. 6. Effect of proteasome inhibitor on ALS in
the model compared to data [3]
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of transport due to tau-related abnormalities and activation of SphK?2.
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Fig. 5. Fitting result for ALS components in healthy
human brain (values expressed in absolute vesicle
volume divided by the volume of compartment) [2]
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Tatiana Karelina by e-mail: karelina@insysbio.ru.

Fig. 7. Effect of vinblastine on ALS components in
the model compared to data [4]
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