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C: & : Amyloid-B (AP) is a 3843 amino acid peptide derived from B-amyloid precursor protein
(APP) via sequential cleavages by B- and y-secretases. Considerable attention has been paid to this small
peptide, because AP is a major component of senile plaques, one of neuropathological hallmarks in
Alzheimer’s disease (AD) brains. AD is characterized by senile plaques, neurofibrillary tangles composed
with tau protein, neuronal loss, and memory loss. Accumulating evidence strongly suggests that Ap deposition
is highly associated with pathogenesis of AD and that A is one of druggable targets for prevention and cure
of AD. Recently Biogen and Eisai Ltd. indicated that aducanumab, an antibody to aggregated forms of Ap
delayed cognitive decline of AD patients in a dose dependent manner. U.S. Food and Drug Administration
approved aducanumab for AD treatment on the condition of a new post-approval clinical study. This approval
would reflect the validity of AD pathogenesis by Ap.

There is an obvious tendency that neuropathological features are observed in cerebral cortex (CTX). AP
deposition in cerebellum (CBL) is so less that amyloid accumulation visualized with Pittsburgh compound-B
in CTX is shown in reference to that in CBL in amyloid imaging. Interestingly, tg2576, an APP transgenic
mouse, also exhibited less AP deposition in CBL, although APP is overexpressed under the control of prion
promoter. A human APP knock-in mouse with Swedish, Iberian, and Arctic mutations (4PP"-“*) showed
little AB deposition in CBL although this AD model mouse produced aggregation-prone AB42 predominantly

in whole brain. These observations imply the presence of anti-AD mechanism in CBL. In this study, I explored



to figure out the potential mechanism preventing Af deposition in CBL.

First, I considered the possibility that AR in CBL forms oligomers which is invisible in regular staining
technique and that the total amount of AB in CBL might be equivalent to that in CTX. To test this possibility,
AP was extracted in 6M guanidine-HCl from APP"““" mouse brain tissues for comparison of total A level
between CTX and CBL. I found age-dependent elevation of A level in CTX than CBL in AD model APP™-
“"'mouse. Although no significant difference between CTX and CBL was detected in young mice (1-3-week
old), total amount of AP} in CBL was much lower than that in CTX after 7-week old. Next, I considered the
possibility of less AB production in CBL. To test this possibility, I focused on interstitial fluid (ISF) AB.
Because ISF AP reflects the levels of extracellular A that is secreted after production and before the
deposition. Interestingly, micodiyalysis experiment revealed no significant difference of ISF A3 level between
CTX and CBL of 4-months old APP"““* mouse. Then I considered the possibility of higher microglial
phagocytosis of A3 in CBL. To test this possibility, I injected HiLyte™ Fluor 555 labeled AB42 (HF-A42)
into brain tissues. Again, I observed no significant difference of HF-AB42 positive microglial cells between
CTX and CBL. These results further influenced me to examine the AP clearance in CTX and CBL. In order
to investigate the A3 clearance from brain tissues, [ injected HF-AP42 stereotaxically into brain tissues and
observed the fluorescent distribution in brain slices under the fluorescent microscopy. Interestingly, the
diffusion area of HF-AB42 in the CBL expanded about three to six times than CTX. Importantly, the HF-
AP42 positive area decreased sharply after 24 hours in CBL. In contrast, A in CTX was constant up to 72
hours. This observation is dependent on AB42 sequence that was confirmed by scramble sequence of AB42
injection in brain tissues. In order to gain insight clearance of high molecular weight protein, I injected Alexa
flour-555 conjugated Ovalbumin (Alexa-OVA; 45 kDa) in brain tissues and found the clearance of Alexa-

OVA from CTX and CBL was in a similar fashion. Recently meningeal lymphatic system around the brain



has been re-discovered. The cerebrospinal fluid is cleared to outside of central nervous system into deep
cervical lymph nodes (DcLNs) after drainage from the basal meningeal lymphatic vessels. To examine
whether A injected into brain tissues is drained into DcLNs, I isolated DcLNs from mice injected HF-ApB42
and compared fluorescent intensity between CTX-injected and CBL-injected mice. Importantly, HF-Ap42
was robustly detected in DcLNs of CBL-injected mice after 2h and decreased over the times from CBL, while
that in CTX-injected mice was faint. To confirm whether AP is drained into DcLNs in physiological
conditions, I examined DcLNs of 4PP"~" mice. Interestingly, I observed a tendency of age-dependent
increase of AP in DcLNs. So, this data imply that it is highly possible Ap from CBL cleared and drained into
DcLNs rather than the CTX with aging.

My data suggest that diffusion mediated clearance and drainage from CBL is responsible for less AB
deposition in CBL than CTX. Application of this defense mechanism to CTX would prevent from AD.
Although it is not fully clear about A clearance, this finding will draw attention of AD scientist to find out

the best possible mechanism after more investigation.



