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Introduction

Alzheimer’s disease (AD) is the most common cause of dementia characterized by impaired memory and cognitive dysfunction due to
neurodegeneration. The predicted increase in AD morbidity coupled with the socioeconomic impact of the disease has necessitated the urgent
development of an effective therapy. However, the currently available models of AD are challenging and a more humanized, scalable assay system is
required to better understand the disease and identify novel therapies.

There are two methods to develop AD model cells based on human iPS cells. The first method uses targeted genetic modification of human iPS cells,
and the other involves the production of human iPS cells from patients with AD. We supply both types of AD model cells depending on reque:

In this poster, we mainly describe how we developed the AD model cells (ReproNeuro Ach-AD™ and ReproNeuro Glu-AD™ ) by generating human iPS
cells containing a mutant Presenilin1(PS1)gene, which is responsible for familial AD, and differentiating these cells into cholinergic neurons or
glutamatergic neurons. In the brains of patients with AD, cholinergic neurons are damaged and the glutamate system is disrupted. To confirm whether
these neurons can be used for drug screening, we performed characterization of these neurons as well as the AB assay. The effect of these neurons on

the production of AB40 and AB42 was measured using the AlphalISA® Human Amyloid B1-40/1-42 immunoassay kit (Perkin-Elmer) for high-throughput
screening (HTS).

Generating the AD model cells by using human iPS cells
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Upper panels: Neurons derived from human iPS cells containing the mutated PS1 wT PUL Ga7eE Parental  P1I7L

(PLI7L) gene are stained by ant-choline acetyfransferase (CHAT; cholinergic neurons)

and anti-BITI tubulin (pan-neuron) at day 14. Scale bar = 100 p

Lower pancls: Neurons dertved flom human iP5 cells are stained by anti-vesicuar
glutamate transporter 1 (Vglut!; glutamatergic neurons) and anti-BIIT tubulin (pan-
neuron) at day 14. Scale bar = 100 pm.

AB42/AB40 ratio

ReproNeuro Ach-AD™ n = 4 ReproNeuro Glu-AD™ n = 3

AB40 and AB42 secreted into the media were measured using the AlphalTSA® human
AB kit after the neurons differentiated from the two types of human iPS cells
(containing the wild-type and mutated PS1) cultured for 14-28 days. Culture media
were directly applied to each AlphaLISA® human AB kit. The AB42/AB40 ratio was
increased in neurons derived from human iPS cells containing the PS1 gene with the
P117L and G378E mutations. In patients with AD, the higher AB42/AB40 ratio induced
by the elevation of AB42 production is associated with AB aggregation and deposition,
which cause neuron loss. Neurons containing the mutated AS1 showed a similar
phenotype to neurons from patients with AD because their AB42/AB40 ratio was
higher than those of neurons containing the wild-type PS1. Thus, neurons containing
the mutated PS1 can be used for AD drug development as a disease model cell
reproducing an AD phenoty

WT; cells with transfected normal PS1 gene  Parental;cells without transfection

Irrespective of the source and type of cells, there were no differences in their degree
of differentiation into neurons (data not shown).

ApB secretion was modulated by the y-secretase inhibitor (DAPT)

ReproNeuro Ach-AD™
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AB level in the culture media of the neurons containing the mutated PSI gene is
decreased by the y-secretase inhibitor XXI/compound E (DAPT) in a dose-dependent
manner. DAPT was added into the culture media at day 12, and the culture was
continued for 2 more days. Amounts of AB40 and AB42 secreted into the media were
measured using the AlphalISA® human AB assay kit. The calculated ICs, was close to
the ICs, of DAPT against y-secretase (i.e., 300 pM)

Data represent the mean + SD of 3 assays.

XReference: Data sheet of y-secretase inhibitor XXI, compound E, 565790, Millipore

Expression of markers for the undifferentiated state of human iPS cells
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Phase contrast, ALP activity stain and immunocytochemistry images of the human
iPS cells.

Both types of human iPS cells maintained the undifferentiated state, because these
cells formed colonies with smooth edges and expressed some typical markers for the
undifferentiated state (OCT3/4, NANOG, SSEA4, and TRA-1-60). Scale bar = 250 um.
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® We constructed AD model cells (ReproNeuro Ach-AD™ and ReproNeuro Glu-AD™) via genetic modification of human

iPS cells and their induction into neurons.

® The AD model cells containing the mutated presenilinl (PS1) gene showed an increased secreted AB42/40 ratio,

which is one of AD-specific phenotypes.

® The measurement of AB concentration should be used for high-throughput screening.

® AD patient-derived human iPS cells were established originally by ReproCELL

Materials

Human iPS cell culture

“Human S el RCHIPCO001

ReproFF2™, RCHEMDOOG (ReproCELL, Kanagawa, Japan)

etnger™ 354277 (80 Bloscances, Franki Laves, 0o

Recombinant human fibroblast growth factor-2 (hFGF-2), RCHEOT003 (ReproCELL)

AD model cells
Reproleuro Ach-AD™, RCESDA103 RCESDA 105 (ReproCELL)
- ReproNeuro Glu-AD™, RCESDG103 RCESDG 105 (ReprocELL)

myloid B assay
ooy urnan amyicd bets 1-40 (ABL-40) (nigh speciicty ) ki, AL27S C/F
(Perkin-Elmer, M4, USA)
AlphalIso ian amylod beta 1-42 (491-42) (i seciciy ) ki, AL276 C/F
(FerdncEim
e 2 AreaPlate-6, 6005560 (Perkin-Elmer)
yrsecretase Inibitor XX1, Compotind E (DAPT), 565750 (Millpore)
Enspire® 2300 Multilabel Reader (Perkin-Elmer)
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Immunocytochemistry

sldenyde Phosphae Bufer Soluton (P7), 163-20145
ako Pare Chemicl Tndusteen, Tk,
“Triton X-100, T8787 (Sigma, MO,

DAPL, D1306 (Life Technologies, CA, USA)

Primary antioodies
1-Oct3/4, sc-5279 (Santa Cruz, CA, USA)
et Nanng, RCABOOAF S (Reprocet)
Anti-SSEA%, MAB4304 (Millpore, MA, USA)
TRA-1/60, MAB4360 (Millpore
holine acetyltransferase (ChAT) , ab137349 (Abcam, Cambridge, UK)
Anti-Vglutt, V0389 (Sigma;
“Anc- ubuin torype 1, 18660 (Sigma)

Secondary antibodies (sl purchased from Life Technoloies)
Alexal -mouse 1gG, A

Ala® 485 goat anti-mouse Igh, & S0z

5 goat ant-rabbit IgG, A-11008

Aot 546 goat amt-mouse 196, A-11003




