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Dissertation Summary

Background: Several studies provided strong evidence for the link between the gut microbiota and the
brain through the microbiota-gut-brain axis. Therefore, any disruption or alteration in an individual’s
gut microbiota can affect the individual’s behavior and cause psychiatric and neurodegenerative
diseases, including Alzheimer’s disease (AD). Previous studies demonstrated that oral

supplementation with Bifidobacterium breve MCC1274 (B. breve MCC1274) improved cognitive
function in both an AD-like mouse model and mild cognitive impairment (MCI) subjects. Furthermore,
recently, it has been reported that oral supplementation with B. breve MCC1274 for four months
mitigated AD-like pathologies in AppN-¢F mice overexpressing humanized AB with APP mutations
(Swedish (NL), Beyreuther/lberian (F), and Arctic (G)) without overexpressing APP, as indicated by a
reduction in amyloidosis, attenuation of microglial activation, and improvement of synaptic plasticity
in the hippocampus, which ultimately prevented memory impairment. These studies highlight the
therapeutic potential of B. breve MCC1274 in preventing memory impairment and delaying the
progression of AD. However, its effects on wild-type (WT) mice have not yet been explored.

Objective: In this study, we investigated the effects of orally supplemented B. breve MCC1274 on
AD-related pathologies in WT mice, including its effects on AB levels, glial activation, synaptic
protein levels, tau hyperphosphorylation, and cell proliferation by using two-month-old C57BL/6J.

Methods: Two-month-old C57BL/6J mice were assigned randomly into vehicle and probiotic

groups: the vehicle group (n = 20) received saline and the probiotic group (n = 20) was supplemented
with B. breve MCC1274 (1x10° cfu/6.25 mg/200 pl saline/mouse) via oral gavage five times/week for
four months. At the age of 6 months, soluble AP levels were determined by A ELISA. Amyloid-f
precursor protein and its processing enzymes were performed by Western blotting. Akt/GSK-3f
pathway was determined by Western blotting. Glial activity was evaluated by immunofluorescence
staining and Western blotting. Total tau, AT-180 (p-Thr231), and AT8 (p-Ser202/Thr205) levels were
performed by Western blotting. The neural activity was determined by the levels of synaptic proteins
which was performed by Western blotting. Cell proliferation in the subgranular zone of the dentate
gyrus was evaluated by immunofluorescence.

Results: In this study, we found that the oral supplementation of B. breve MCC1 274 significantly
decreased soluble AB42 levels in the hippocampal extracts of mice supplemented with probiotics
compared to those of mice that received saline. However, soluble AB40 levels in the hippocampus as
well as soluble AB40 and AP42 levels in the cortex were not affected by probiotic supplementation.
Moreover, oral supplementation of B. breve MCC1274 in WT mice reduces hippocampal PS1 protein
levels through the Akt/GSK-3B-dependent pathway, leading to a reduction in AB42 generation. In
addition, Akt activation inhibits GSK-3f activation, which inhibits hippocampal tau
hyperphosphorylation at T231, S202, and T205. Regarding to glial activation, we found that B. breve
MCC1274 supplementation attenuates microglial activation only in the hippocampus, and does not



affect reactive astrocytes, through decreasing the protein level of Ibal(a microglia marker) and
Iba-positive cells in the hippocampus, but not in the cortex. While, the protein level of GFAP (an
astrocyte marker) and GFAP-positive cells didn’t affect by B. breve MCC1274 supplementation.

In addition, B. breve MCC1274 supplementation increased the level of presynaptic protein like
synaptotagmin (SYT), syntaxin, and synaptophysin (SYP) and postsynaptic protein like postsynaptic
density 95 (PSD95) in the hippocampus indicating that B. breve MCC1274 supplementation increased
the synaptic density. Moreover, B. breve MCC1274 supplementation does not affect cell proliferation
in the subgranular zone of the dentate gyrus in the hippocampus. These results showed that B. breve
MCC1274 supplementation collectively decreased soluble AB42 and PS1 protein levels through the
Akt/GSK-3p signaling pathway, attenuated microglial activation, and inhibited tau phosphorylation,
which might improve synaptic function. B. breve MCC1274 supplementation had similar potential
therapeutic effects on both WT and AppN-©-F mice, except for the difference in the underlying
regulatory mechanism of B. breve MCC1274 supplementation-reduced Ap generation and the impact
on tau hyperphosphorylation.

Conclusion: Overall, this study and the previous studies support the idea that oral supplementation
with B. breve MCC1274 has a beneficial effect on multiple AD therapeutic targets.

*Describe the aims, methods used and results of the research within 1000 words.
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