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SUMMARY

I. Title

IL.

III.

Iv.

Development of in vitro 3D cell culture and in vivo zebrafish model for studying pathogenesis

and drug target of schizophrenia

Purpose and Necessity of R&D
Schizophrenia patient continues to increase but the drug targets are limited, which makes it
difficult to treat side effects and low drug compliance. Therefore, in vivo like-in vitro model
needs to be developed to perform various and repeated experiments.

Although there are many reports about abnormalities of NMDAr, a glutamate receptor in
hippocampus neurons, for the reason of the disease, Recently, abnormalities in astrocytes and
oligodendrocytes have been noted. commercialized drugs have a limited range of action, so
new mechanism modulators need to be developed for those who have side effects, and in

vivo like in vitro models are needed for various screening tests.

Contents and Extent of R&D

Schizophrenia, which causes many problems, is difficult to cure with current medicine, and
there are many reports about side effects. Therefore it is urgent to develop more effective
drugs. In addition, there is a need to broaden the therapeutic target range of drugs for
practical treatment.

Therefore, we aim to explore new drug targets and present candidates with the aim of
minimizing side effects and increasing efficacy. In particular, unlike conventional drugs
targeting neuronal abnormalities, pathological phenomena and interactions between astrocytes
and oligodendrocytes were confirmed using three-dimensional culture.

In this study, we propose a novel mechanism of the drug targeting a variety of cells to

overcome the limitations of only the D2 receptor antagonist.

R&D Results

© in vitro model development

Three-dimensional cell culture scaffold was well-constructed and successful culturing of glial
cells

Molecular mechanism of action was confirmed by implementing in vivo like 3-D environment

© Gene mutation model development

Genetic mutation model was developed using CRISPR / Cas9 technology. Verification of

_7_



pharmacological efficacy candidates for cerebral neuroglial cells under pathological
environment was verified as a model that can be used for drug development.
* Microinjection of gene mutations into zebrafish embryos was implemented to obtain second

generation homozygotes of target gene mutations

V. Application Plans of R&D Results
The development of the schizophrenic-like three-dimensional model and the zebrafish model with
deletion of genes related to schizophrenia can be useful systems for identifying cell-level
mechanisms and drug development.
* Development of three-dimensional cell scaffold culture model for in witro schizophrenic

model

Through this project, hippocampal astrocytes were cultured on a three-dimensional cell scaffold
for the first time, and a schizophrenic-like environment was realized by using chemical treatment
and CRISPR / Cas9. In addition, as a result of confirming the possibility of drug development
of C-phycocyanin with the effect of neural protection, it was possible to activate hippocampal
astrocytes lacking activity by serum deprivation in three-dimensional scaffold, which could be a
drug candidate to develop drug specific to various brain diseases including schizophrenia.
* Development of zebrafish schizophrenia-like model using CRISPR Cas9 technology
Genetic homogenous models associated with schizophrenia pathogens can be used for screening

candidate drugs and screening mechanisms
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i FHE At 3t 58], AFAEY o] s tdoRE 3 7|E = thEA ofulA
Z<21 Astrocyte®} oligodendrocyte?] 3xF W% 2 in vitro model A|ZS Fdle] WA

Aga 4 ee g
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e

Ao A Aotst= vl W oFE XmE 27 D2 receptors EMAOE = oFE (D2
receptor antagonist)¥ro] EAs= AR E FESH] 8 A2 B WAYSS thst Alx

(Astrocytes, oligodendrocyte)S iAo 2 B2l THE A ASFaLA} 3

AT A oluA ¥ E(astrocyte, oligodendrocyte)©] BIYE 3 2 EdS sfetela, 7]E 2d PA
< 9% et Al B fAA s AdE AE A4 7= (CRISPR/Cas9)s ©]-&-38to] A
ZA o] Wstel AL HA o AR Rdg AR B AFelA ARbekE in vitro EEolA A
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obd xA o] mAFES} FARE deAdfR2 AR o, o]dt Fx= Addfdgd 9
& in wvoell Mo o 4 AR EAe] 5HS
EAFAL in vitro B B 54 A7 Ao
CRISPR/Cas9 A &®le o]&38te] 54 fdate] 2do] T+

W HZE ANl ofE 22 % A48 G FEud G
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2. A= S A AFZ =

[1 xPdXx]

P Hippocampal astrocyte ¥l ¥ 2 MK-801 (Dizocilpine)

AA Ag-3A el 7Rbo] H= Al olw A wjkel dojA, th 3] H Y astrocytesol H] ko
A E o2 jn vitro Mol EoHASIT . €% Hippocampal astrocytesE 32 Y i=/d
AA A kAo R vt o, T 2AES A&t B ATE IFe ZEREZS

Fyse

0.D. at 540 nm

0 2 50
MK-801 treatment (M)

a9 1. (F) 349 XA A} nAZFAE ESSH= 138 2. Hippocampus
Azl HA S (9) el FAll A wigE & astrocytes Ml ¥ A4
Hoggd Moz #zakE Hippocampus astrocytes HeHS Hrlsly] Y3 MTT
(Blue: Nucleic acid, Red: GFAP) assay

3R Al AAA ] W FE AEELS 2 [0S A F AE £9S s sk Al

vitro 2 in wvivo schizophrenia =225 AT o A&¥ = MK-801:= MTT assay®=

Hippocampus astrocytes®] viabile cell numberES =43 A3 A2 F%= (20, 50 uM), 5ol

Faglol viabilityell = &= VAA F%E

b @A) w2 AE W A ¢4 54 % GFAP, DISC1 #8%F W=
2 A 3 A9 Ewel A wdE AX AA e G wmste] wEwel @A Aol ol

15-16 kDa¥ 22-23 kDa =719 F+ @ A& A, WMe=s Fedte] LC-MS 22 5435+

Accession Description Coverage| MW [kDa]
NP_001007723.1 |hemoglobin; alpha 2 [Rattus norvegicus) 15.01408 15.275
CAA47874.1 IIl beta-1 globin [Rattus norvegicus] 24,4398 15.972
AAISTE10.1 Hemaoglobin, epsilon 1 [Rattus norvegicus] 19.72789 16.094
Accession Description Coverage| MW [kDa]
EDM13341.1 heat shock 27kDa protein 1 [Ratius norvegicus] 34.95146 22.794
AAF17359.1 ventral midiine antigen VEMA [Rattus norvegicus] | 33.84615 21.585
| NP _001007006.1  |rho GDP-dissociation inhibitor 1 [Rattus norvegicus]| 36.76471 23.393
51 O A [e] [X=e > 1= i=]] o =)
a9 3. () 3 AY Yxd ol A mldet astrocytes DA @A Fa 2 (9) g
A A3
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