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GBS

Schizophrenia (B JEFH%E) is a mental disorder that creates a huge burden to the society. Altough

with intensive research, its cause remains unclear. The major medicines to treat schizophrenia target
a neural transmitter receptor for dopamine named D2 ( K —/%3 ¥ D25 %K), Recently, my collaborator
found that this receptor is critical for animals to learn to discriminate the difference between similar
situations in their predictability of future outcome (lino, et al, Nature 2020). In other words, there is
deficit in D2 receptors, animals over-generalize (# D 1{l) what they have learned. Arguably, over-

generalizing in a similar but different situation from past experiences can lead to wrong prediction, and
cause people to misattribute the surprising outcome to the wrong cause. It is possible that frequent

confusion caused by over-generalization and misattributing causes may eventually lead people to have

a disorganized view of the world, developing into delusion (&4H). However, this hypothesis has not

been tested. Importantly, in order to eventually transform biological findings into the understanding
of schizophrenia, behavioral experiments on human participants have to be conducted to confirm that
people who have tendency to develop schizophrenia indeed over-generalize or under-discriminate
different situations. Towards this goal, we have designed a web-based game to measure the degree by
which people can generalize and discriminate when they need to learn to obtain better outcome.

HIY

The purpose of this study is to apply computational modeling (FIREFY ¥ ) to investigate how

the ability to generalize and discriminate (A4E & F#4l) during learning differs in people who have
tendency to develop schizophrenia (& 28#HdE) with a web-based game (7 = 74— A). We will
develop computational models to quantify people’ s behavior in a cognitive experiment and analyze

a big database (from 1007 volunteers) we have collected across a wide range of age (distribution of
participants’ age shown below.). In addition, we will test the game on a cohort of adolescent identify
the potential correlation between over-generalization / under-discrimination and minor symptoms
arising earlier that may eventually develop into schizophrenia.

PR WA TE & R

To the best of my knowledge, the experiment we have designed is the first to specifically evaluate
people’ s generalization and discrimination simultaneously and aim to eluminate the cognitive
mechanism of schizophrenia. It would be an important application of ICT to psychiatry.

WiRE & B Rk & B E

If successful, we will confirm a relationship between over-generalization and risk for schizophrenia. In

the future, the game we designed can be adapted into a mobile app (E2NA VT 7°Y) to detect early

signs predictive of development into schizophrenia and may become a training app (b V—=Y 77 7))

to teach schizophrenia patients to generalize more properly.
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Amide proton transfer (APT) A A—3 ¥ 7 %03 & ¥ %chemical exchange saturation transfer

(CEST) 4 X —3 v 7%, BiEgaILEE# (magnetic resonance image : MRI) 2 HrdsE # 4 L
T, WEES 30 - RTFFRNOT I FER e FudF o Vo 7o b Y HBRFED NIV 7 7K & KscH S
NTWDHEDIL, FORERLTHEEIZESCI VI IAN2EBLIENWRETH L. RMIZCESTA
A=D v 7 ERAWpHICERR T 5 & 808 L 72T (Zhou J, Nature Med. 2003) Tix, T v MKOAEML
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B ), W B LORENZEMEEAEL L, BREEICLOBELR LSE5 2 LT, RN
TAF Iy YR EHTAZ LR HIET.
FD7DI21E, OA)BC)DIEB IZE S Y THEEITH .

(A) 777 F2AWEOREREDHS A F I v 7 L v Y Ot

(B) CESTA A= ¥ 7 O#f§5M12 & 5pHOZAL.

(C) pHF ¥ ) 7L — 3 v EHMSE 2 85 L 72CESTA A — ¥ v Zou#it 71 7 5 A0k (pH

ARA=T V7).
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DD R EGERRE R SR T D B bt EibN A,
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DERCTRIET A FHREENECTHRIE - IBRTHD ., FICELZ L b H 5,
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E LT B AR T E 5o
AFA TR MEOKRA LR EG 2 HE L 2w EVIFEEHT 5. 6o T, AR, EEL IR
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THhb. FTE, BUEKROERRLEBIEMIZ OV T ORBEREENZHIRE SN TS, Zom
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HDH. e it (OO, Ml EAtUHRE) CRERMIZRZIR L, BIEERRORHE R
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@M AT & %

ARIFFEDFATR 2 i E M, BRI R S CEEM O MR it 7 <, 8 REFIR A S BT fE 22 4k
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K% BT LESNAMEEE @Y E2 N5, FHITRICK o TEPE UGE, HETREZE
KT SN DH B 2 bbb, FHITRIC X o TEDPE L Lh o 228a, BUSTRE 2 ik iG B 122
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WA, WEA LT OFEBRBL= 2 -0 TOY TS MEER ELBOEBRFEICEDL LRI+ v F ¥
A WVTMEMI16A OREIEfFRI A HEA (Paulino et al. 2017). & 512, MU BUS 12 BEE L T 2 W BEMEDS
TMEMIGATHERIR & AW BFERICB W THRE Lo 2H 5 (Cil et al. 2021; Leo et al. 2021), L
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R & v o 72 2L 2 I F 73R ) R DPHEHE T X 2D TE R\ e F 2 720 TATFER M E
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RMEZIE L7720 35 (Liu et al. Alzheimer's Research & Therapy 2020) Z &2SHI5 N TW5b,

@HM- L2 L., MEERORIBICLVIREZNET2I 52 ML Q& 1
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