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16 Combination strategy employing BACE1 inhibitor and memantine to
boost cognitive benefits in Alzheimer’s disease therapy

Tarif AMM!2, Ohno M!, Fujitani M2
1 Center for Dementia Research, Nathan Kline Institute, Orangeburg, NY, USA
2 Dept. of Anatomy and Neuroscience, Faculty of Medicine, Shimane University

The B-secretase BACE1 initiates amyloid-B (AB) generation and represents a long-
standing prime therapeutic target for the treatment of Alzheimer's disease (AD).
However, BACE1 inhibitors tested to date in clinical trials have yielded no
beneficial outcomes. We tested whether a combination strategy with the selective
BACE]1 inhibitor GRL-8234 and the FDA-approved symptomatic drug memantine
may provide synergistic cognitive benefits within their safe dose range.

Chronic combination treatment with 33.4-mg/kg GRL-8234 and 10-mg/kg
memantine, but not either drug alone, rescued cognitive deficits in 5XFAD mice at
12 months of age (the endpoint after 60-day drug treatment), as assessed by the
contextual fear conditioning, spontaneous alternation Y-maze and nest building
tasks. Intact baseline performances of wild type control mice on three cognitive
paradigms demonstrated that combination treatment did not augment potential
cognitive side effects of individual drugs. Biochemical and immunohistochemical
examination showed that combination treatment did not synergistically reduce the
B-amyloidogenic processing of amyloid precursor protein or AB levels in 5XFAD
mouse brains. A combination strategy with BACE1 inhibitors and memantine may
be able to increase the effectiveness of individual drugs within their safe dose
range in AD therapy.
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18 Neurochemical phenotypes of huntingtin-associated protein 1 in
the habenula of adult mice brain

Mirza Mienur Meher!, Md Nabiul Islam?, Akie Yanai!, Marya Afrin?, Mir Rubayet Jahan?,
Koh-hei Masumoto?, and Koh Shinoda*

('Dept. of Basic Lab Sci,?Div. of Neuroanatomy, *Dept. of Clinical Neurology, Yamaguchi Uni
Grad School of Med, “School of Human Care Studies, Nagoya Uni. of Arts and Sciences)

Huntingtin-associated protein 1 (HAP1) is a core component of the stigmoid body (STB) and
is known as a neuroprotective interactor with causal agents for several neurodegenerative
diseases. The mammalian brain's habenula consists of medial and lateral subdivisions, each
with distinct neural connectivity to both motor and non-motor symptoms related to
neurodegenerative diseases. Although our recent study showed the expression of STB/HAP1
in mouse habenula, the detailed distribution of HAP1 and its neurochemical characterization in
habenula are still unknown. In the current study, we examined the detailed distribution of
STB/HAP1 and characterized its neurochemical phenotypes throughout the habenula of adult
male mice using light and fluorescence microscopy. HAP1 immunoreactivity was mainly
scattered in the lateral habenula. Most of the molecular markers expressed in lateral habenula,
such as calretinin, calbindin, CCK, and CGRP, showed HAP1 immunoreactivity. Whereas a
few nNOS neurons had HAP1 immunoreaction, and PV neurons never contained HAP1
immunoreactivity in lateral habenula. The molecular markers expressed in the medial habenula,
such as ChAT, TH, and SP- immunoreactive (ir) neurons, were devoid of HAP1
immunoreactivity. However, VIP, somatostatin, and histamine-ir cells were absent in the
habenula. These results suggest that, due to a little/lack of putative STB/HAP1 protectivity, the
nNOS, PV, ChAT, TH, and SP neurons might be more vulnerable to neurodegeneration than
HAPI1-expressing calretinin, calbindin, CCK, and CGRP neurons in the lateral habenula.
STB/HAP1 might protect the functions of the lateral habenula, sometimes referred to as the
brain’s ‘antireward center,” and may contribute to the pathophysiology of several psychiatric
disorders, especially major depression.

19 STB/HAP1 deficiency in serotonergic neurons leads to disrupted
fiber-arborization in mice brain

Marya Afrin!, Md Nabiul Islam!, Mirza Mienur Meher?, Mir Rubayet Jahan®,
Koh-hei Masumoto!, Akie Yanai?, and Koh Shinoda*
'Div. of Neuroanatomy, 2Dept. of Basic Lab Sci, *Dept. of Clinical Neurology, Yamaguchi Uni
Grad School of Med, 4School of Human Care Studies, Nagoya Uni. of Arts and Sciences

Huntingtin-associated protein 1 (HAP1) is an essential component of the stigmoid body (STB)
and is known as a possible neuroprotective interactor with causative proteins for several
neurodegenerative diseases. Brain regions rich in STB/HAP1 immunoreactivity are usually
spared from cell death, whereas those with negligible STB/HAP1 immunoreactivity are the
primary neurodegenerative targets. Recently, we have shown that STB/HAPI is abundantly
expressed in serotonin (5-HT) neurons in the adult mice raphe nuclei, indicating that
STB/HAP1 might be crucial for modulating or protecting the functions of serotonin in the brain.
To clarify this, we genetically engineered the HAP1-KO mice using CRISPR-Cas9 mediated
genome editing. Unfortunately, the HAP1-KO mice died with unknown etiology within 24 h
of birth. Hence, in the current study, we re-assessed the morphological relationships of HAP1
with 5-HT in the PO mice brain. Our current double immunofluorescence staining for HAP1
and 5-HT implicated that 90-97% of 5-HT-immunoreactive (ir) neurons contained STB/HAP1
immunoreactivity in rostral and caudal clusters of raphe nuclei in PO wild mice. Although there
were no substantial changes in the number of 5-HT-ir perikarya, fiber-arborization of 5-HT
neurons was disrupted in the raphe nuclei, cortex, hippocampus, hypothalamus, and amygdala
in HAP1-KO mice. These results suggest that deficiency in putative STB/HAP1-protectivity in
HAP1-KO mice may disrupt serotonergic neurotransmission, rendering them more vulnerable
to neurodegenerative stresses. Our present findings may also provide a clue for further research
aimed at elucidating the pathophysiological role of STB/HAP1 in sudden infant death
syndrome (SIDS), as SIDS is associated with abnormalities in the 5-HT pathway.
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25 Streptomyces hemagglutinin (SHA) binds normal pancreatic acinar
cells and pancreatic adenocarcinoma (PDAC) cells

Honoka Natsuyama'#, Janine C. Quijano!, Alonso Tapia23, Karine Bagramyans3,
Jose A. Ortiz!2, Markus Kalkum?*, Yoko Fujita-Yamaguchi4*, Hsun Teresa Kul2*
1 Dept. of Translational Research and Cellular Therapeutics, 2 The Irell and
Manella Graduate School of Biological Sciences, 3 Dept. of Immunology and
Theranostics, City of Hope, 4 Dept. of Diabetes Complications and Metabolism,
City of Hope #|Li O K- [+ E5F} 5 4F *These senior authors contributed equally.
(EBEAHESEE: 10 K- [ - BB A1)

Lectins are proteins that specifically bind to glycans, which are complex
carbohydrate molecules often attached to proteins and lipids on the cell
membrane. Glycans have been known to play important roles in the pathogenesis
of PDAC. SHA is a lectin secreted by Streptomyces lavendulae. SHA can
agglutinate human blood type B erythrocytes; however, SHA’s activity with other
mammalian cell types is unknown. To study the binding ability of SHA to
pancreatic cells, we performed immunofluorescence staining using SHA-mCherry
fusion protein. We found that SHA-mCherry, but not the control mCherry protein,
binds to acinar cells but not ducts and endocrine cells in the pancreases of adult
mice and humans, as well as embryonic day 18 murine pancreases. Interestingly,
for the adult humans, SHA-mCherry shows high binding activity to human blood
type B but not type O donor pancreases. We also determined the binding of SHA-
mCherry in one case of human PDAC sample; SHA-mCherry showed a high
binding signal in the cancerous region, compared to the non-cancerous region.
Together, these results demonstrate that the SHA lectin specifically binds to the
normal acinar cells of mouse and human pancreas, and high binding of SHA
correlates with the cancerous region of PDAC. Our results suggest that SHA could
serve as a biomarker for normal pancreatic acinar cells and pancreatic cancer cells.
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