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The end of Alzheimer’s disease starts with us! Cheers!
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The Function of Peroxiredoxin II in Neuron

The brain consumes a large amount of oxygen for proper functioning, and can be considered as the fz
oxygen species (ROS) as well as the hotspot of neurodegeneration. An increasing evidence indicates
oxidative stress and neurodegenerative diseases which are characterized by progressive degeneration and ¢
leading to cognitive dysfunction. Oxidative stress is induced by an imbalanced redox states, involving
generation of ROS or dysfunction of the antioxidant system. It is well known that Peroxiredoxins one of anti¢
seem to be important in antioxidant metabolism. However, little is known regarding the involvement of Pg
underlying mechanism for Neuronal cells.

In this study, first of all, we identified Jafracl. a Drosophila homolog of human Peroxiredoxin II (hPrxIl) i
enhances stress resistance and extends life span in Drosophila. In Prx II-/-mice, age-dependent mitoc
generation and long-term potentiation decline were more prominent in hippocampal neurons than in wi
Additionally, Prx TI-/~ mice failed to activate synaptic plasticity-related cellular signaling pathways invol!
CaMKII, and ERK, or to maintain functional integrity of their mitochondria. And then, interestingly, during ni
Prx 11 have a unique function in regulating neural differentiation of Embryonic Stem Cell (ESC). In Prx 11/~
Prx mutations cause ROS levels to rise in differentiating, resulting in rapid loss of stemness and accelerd

differentiation. ‘l

We will discuss the function of Peroxiredoxin II to help maintain hippocampal synaptic plasticity against :
oxidative damage and regulate neural differentiation of ESC through involvement of antioxidant -r me
neurogenesis.

L JIJNK/FOXO-mediated neuronal expression of flv homologue o edoxin Il reduces oxidative stress and
extends life span. J Biol Chem. Lee KS, Tijima-Ando K, l_y_mu K, Lee W], Lee JH, Yu K. Lee DS.

Neurobiol Aging. K im SU, Jin MH, Kim YS, Lee SH, Cho YS, Lee DS.

3. Dominant role of peroxiredoxin IIZINK axis in stemness ulation during neurogenesis from embrvonic stem cells.
Stem Cells. Kim SU, Park YH, Kim JM, Chae JI, Hong S, Sik Choi S, Lee DS.
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Molecular Medicine

Brain p3-Alcp peptide restores neuronal viability impaired
by Alzheimer's amyloid B-peptide

Saori Hata, Haruka Saito, Takeharu Kakiuchi, Dai Fukumoto, Shigeyuki Yamamoto, Kensaku Kasuga, Ayano Kimura, Koichi
Moteki, Ruriko Abe, Shungo Adachi, Shoichi Kinoshita, Kumiko Yoshizawa-Kumagaye, Hideki Nishio, Takashi Saito, Takaomi
Saido, Tohru Yamamoto, Masaki Nishimura, Hidenori Taru, Yuriko Sobu, Hiroyuki Ohba, Shingo Nishiyama, Norihiro Harada,

Takeshi |keuchi, Hideo Tsukada, Yasuomi Ouchi, and Toshiharu Suzuki
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Spotlight

Systemically
administered alcadein
peptide p3-Alci3
neutralizes brain
Alzheimer's AR
oligomers

Alcadeins are among the 90 known
substrates for y-secretase, the
aspartyl proteinase complex that
liberates the amyloid B (AB) peptide
by intramembranous cleavage of
the B-carboxy terminal fragment of
the Alzheimer's amyloid precursor
protein (APP). A new study by
Hata et al. provides some surpris-
ing results regarding a potential
role for alcadeins and their frag-
ments in the prevention and/or
treatment of the dementia of
Alzheimer’s disease (AD).

The family of protens known as aicadens
{abbreviated Alc,, Alcg, and Alc,) [1] is
among the 90 known substrates for y-
secretase, the aspartyl proteinase com-
plex that |berates A by intramembranous
cleavage of the B-carboxy terminal frag-
ment of the Azheimer's APP. The
alcadeins comprise a family of type | trans-
membrane protens that contain cadhern
motifs and were intaly known as
calsyntenins. Calsyntening act in concert
with neurexins as synaptic adhesion mole-
cules. When alcadeins are cleaved by y-
secrelase, AB-lke peptides, known as
p3-Alcs, are released [2]. A new study by
Hata ef al. 3] published in EMBO Majecu-
lar Medicine provides some surprisng re-
sults regarding a potential role for the
alcadeins and their fragments in the pre-
vention and/or treatment of the dementia
of Alizhemer's disease (AD).

Both APP and the alcadens bind a neuro-
nal X11 family protein X11-lke/X11L to
ther cytoplasmic domans [1]. The assoc-
ation of X11L with APP and alcadens
reguates ther proteolytic processing, in-
cuding generation of A and p3-Alc, and
t was this property that brought the
alcadeins to the attention of Professor
Toshhan Suzuki and colleagues at Hok-
kaido University in Sapporo, Japan. Since

y-secretase determines the C terminus of
AR, Suzuki and colleagues undertook a
20-year program aimed at asking whether
alcaden processing might provide clues
relevant to the APP/y-secretase nterac-
tion and whether alcadeins might have
roles in the diagnoss or treatment of AD.,
The first answer came when the p3-Ac
fragments were studied in the presence
of familal AD mutants of preseniin-1
(PS1) [4]. The signature effect of these
PS1 mutations 's to ncrease the ABA2/
40 ratio and, n 2011, paraliel changes In
the p3-Alc fragment ratios were discov-
ered. Moving on from familial AD muta-
tions to the cerebrospinal flud (CSF) of
patients with sporadic AD, the same re-
search group discovered changes in the
ratios of both AB42/40 and p3-Alc,38/
p3-Alc, total, suggestng that some AD s
caused by PS1 dysfunction despite the
absence of any pathogenc mutation,
This formulation was strengthened by the
observation that the same changes were
observed in p3-Alc37/p3-Alcy total [5].
Production of AB42 shows a reverse cor-
relation with the production of p3-Alce37,
s0 when A342 production increases and
pP3-Alcg37 production decreases as a re-
sult of PS1 dysfunction in neurons, the
non-aggregative p3-Alcg37 and aggrega-
tive AR42 decrease In the CSF of patents
with a familial PS1 mutation. The decrease
of AR42 s due to the accumulation of
AB42 in the brain, Blood studies of both
AR and p3-Alcs soon followed and, in
both cases, the AD-associated changes
n fragment pattem first detected in the
CSF were also present in the systemic cr-
culaton [6].

Trunds in Molacitar Medicine, Sty 2023, Vol, 29, No. 7

[2023] 27, 487-488

¢ CelPress

More evidence for the AR/p3-Alc story
emerged in 2020, when aicadein-c knock-
out mice were found to accumulate ex-
cess bran AR, but even that added detall
failed to predict the 2023 data and ther
potental impact. Homing in on the reduc-
tion np3-Ale n AD CSF, Hata ef al. [3] rea-
soned that there might be features of AD
that were due to a combnation of A
accumuation and concumant p3-Alc defi-
cency. This led directly to the key obser-
vation n the new paper: A oligomer
toxicity was neutralized by p3-Aicg. This
toxiclty neutralization effect was observed
not only when p3-Aic was added to neu-
rons cultured In the presence of AS oligo-
mers. Systemically adminstered p3-Alcg
restored neuronal viability attenuated by
amylold deposition n the brains of AD
amyloidopathy mouse models and aged

nonhuman primates. Further studies n
cultured neurons reveaied that the mecha-
nism of action of p3-Alcs invoived sup-
pression of NMDA receptor signaling,
thereby preventing Ca®* entry by excess
AB. Positron emission tomography (PET)
imaging with either a mitochondrial
transiocator protein (TSPO) Igand or a mi-
tochondral complex | igand indcated that
systemic p3-Alc reduced neuronflamma-
tion and restored mitochondrial function.
Interestngly, Hata et al. [3] used a novel
transdenmal mcroporation method to de-
liver systemic administration of p3-Alcg to
monkeys, and this should be mmediately
adaptable to human clinical trals aimed
At preventing or treating AN,

Where does ths leave us and what comes
next? First, it should be noted that there
are no behavior or electrophysiological
data yet available (aside from the short de-
scription of the behavior effects provided
in thelr patent US 10,206,979) [/]; thus,
we do not yet know whether p3-Aic ther-
apy s linked to a meaningful cinical bene-
fit. Along this same line, other recent
successes bear mentionng. Antl-amyloid
monoclonal antbodes have proven effec-
tive n reducing the burden of fiboriliar
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amyiod in the human AD bran, and one of  from Wamer-Lambert, Plizer, Baxter, and
the most successful of these (ecanemab)  Avd.

targets the Arctic mutant AB, for which oligo-
mers are favored over fibris (8], Methods for
detectng AB aligomers in bran and body
fluds and drugs that neutralze ther neuro-
loxicities are rapidly progressng [2,10]. The : =E
p3-Ac story provides yet another novel o c
pathway for neutralizng AB OIQOMErS 8S  “Corsapondence

we am to prevent, amest, or, perhaps re- ™ " 5 Goncid cus, T. ot
verse, the cincal syndromes of mikd cogni- : '
tive impaimment and dementia dus to AD  © 2023 Bsever L1a Al nghts reserved Dy STkt be
pathoiogy. Baense, ad treatrent motod ad [

mathod reated 1O tese US10,200.970 82
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