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Abstract

ENAREZE AW 0EICE. E£ICE Mnduced pluripotent stem cell (iPSC)E SR A& AR A A L)
ShTELN. iPSCILTEIRRICE VWTFBREENEDNAXFILBEDIEY / LAELIFEHE
ENTLESAIL. FREFNICRETIEREORRICAVDICERAN S, TITEHR
Tk, Fiffah s EEMZAREFETDIRICEL 2T, RI—0FERRL - ZHERZEED
T2, FEROFTE, EHER—EAD SEKREATRERRIRMAKICE LN S RERMAL ( Urine-
derived cells: UDCs ) A 5 E#4&#Z 2 ( UDC-induced neurons: UDC-

iNs ) NEFEETD, HICAFER, #RERBBERAROUDCZRINTDEZFTEL I,
BRERBBEORTE, PIVNAN—REHBOREGZRF DECHGELEMKRETH SNiem
ann-Pick Type C (NPC ) 2EORK2ZEBLU TEFT 6 RikICEKZEY) ., 5RKICHL TEERDH
BTV, REREARBIZCHAOEWNE, BEOWEREED S FRERMBR ORI ZEH K IZFT, SEHIF
. AEEBID S ODUDCOBREUZ IH L 1= SEEFIAF 1EFIICEEL T, RIBREBEICKBRROE
FHTHY, ERMZzHESE T2 EE/BN 21, £, B85 ZUDCHS. BEEHFKUDCICHL
THRLUCEZESZEEROFEEZICAL., Chs0EBEEHEEREERERRMRICT/LTER
FENICHAETHREOBBICAIIL 2. NPCEERROUDC, HKTUDC-iINZ WV THREN
BEEEYHANETV. #RERKRORRITOV 7ML EH > TWAEZEHE L, €512, UD
CHrESNEBENINO-IILERYSS, FR, HRNFERITIELICIHOEHKEL . 3RK
ICEEHBZTV, UDCORRICEI LIz, SEE. BRICMOHBENERBECHVTREELD
EWHABESAICENT VS Ca2+ oscillationz EZ AV THRBEBRZEN S ENMERIIL TV,
Human induced pluripotent stem cell (iPSC)-derived neurons have been mainly used to study
neurological diseases using human cells, but epigenetic changes such as age-dependent DNA
methylation are erased during the conversion process from the somatic cells to iPSCs. This has
limited its use in the study of age-dependent neurological diseases. Therefore, in this study, we will
create neurons that reflect the donor's age and model age-dependent neurological diseases by
directly inducing neurons from somatic cells. Among somatic cells, we focus on urine-derived cells
(UDCs), which can be collected from urine specimens that can be collected from the exact
individual multiple times. This year, we planned to collect UDCs derived from patients with a
neurological disease, Niemann-Pick Type C (NPC) disease and directly induce neurons (UDC-iNs)
from the UDCs.

We contacted 6 families through family associations of patients with NPC, gave consent
explanations to 5 families, and obtained urine specimens from the 5 patients. We succeeded in
collecting UDC from 4 out of 5 cases. In one of the five cases, a urinary tract infection forced us to
give up the UDC collection from the donor. In addition, we applied the direct neuronal induction
method developed for UDCs from healthy subjects to the obtained UDC from the NPC patients and
confirmed that this method can be applied to cells derived from patients with these hereditary
neurological diseases. Comprehensive transcript analysis of UDC and UDC-iN derived from NPC
patients confirmed the neuron-like expression profile of the UDC-iNs. In addition, we asked for the
cooperation of healthy cases that matched the age and gender of the patients and gave consent to
3 families, and succeeded in collecting UDC from them. In the future, we will apply Ca2+ oscillation
observation to the UDC-iNs from the control and patients and reveal the difference among them.
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1. BFEERREROBE

ErREZE A= ORFEIZ(E., EIZER Induced pluripotent stem cell (iPSC)HEMIEMNALLN TEM, IPSC LTI AICE
WTERKRENE DNA AFILIEREDIES VLAEILIFBEESNTLESAIC, EEHKEMNICRETIHREDHAEICANLSIZIXR
BhHolz, ZLTAME T, AN S EEMBRMABEFETIEBICL T F—0EHERML-HEMIRE/EL T 5, A
OB T, EHE R —EANSIRIATEERERIRIKIZE EN S KB KL (Urine—derived cells: UDCs) His B 8 #Z i i (UDC-
induced neurons: UDC—iNs) NEFEET S, 4FICAREE L, BREEREEBRRED UDC NI AEFETELT =,
HREEBEEEOHRTE, TILYNAI—REXEOFREBREF DOEGEHRBREMKETHS Niemann-Pick Type C(NPC) EEZED K
BEEEELTAOREISEREZRY ., SREICH L TRERAZETL., RBAERIZSHATEL =, TBU=REAHS R HEHE
DEWMERAT=Fr. 5 FEFIF . 4 EHIASD UDC DEFREUZFHEIILT =, 5 EHIR 1EFIZREL TIE. RIBABIKRICREEBRZEDOZENEH
'C;fab) BROEM S58B40 of=, £i=. o= UDC Mo, EEEHF  UDC [T L CHRELE-EEHREROZEEELEICA

L.ChonEEEAREEEEREMBISHLTEARFEZNICHATRETHLIEOERIZHILT-, NPC EFHED UDC, HXU
UDC-iIN W THBEMNAEEEEMRTETL. AR MEBERORRTAI7 L ER >TWSEEFHEE Lz, 35(2, UDC AELNT=
BEOAVIO—ILERYSE, ERX HRNERTHEFICHHEEREL. SRIEICRESRAZ{TLY., UDC OIERITKIILT-, §%&
[T, BRI HBEEMEREIZCEVLDTREREELDZEVLHNBASHIZINTLVS Ca2+ oscillation ZEFZ AW THIAEBRZMALETILERET
LTL,

2. WFREREEFEOME (FER)

Human induced pluripotent stem cell (iPSC)-derived neurons have been mainly used to study neurological diseases using human cells,
but epigenetic changes such as age—dependent DNA methylation are erased during the conversion process from the somatic cells to
iPSCs. This has limited its use in the study of age—dependent neurological diseases. Therefore, in this study, we will create neurons
that reflect the donor's age and model age—dependent neurological diseases by directly inducing neurons from somatic cells. Among
somatic cells, we focus on urine—derived cells (UDCs), which can be collected from urine specimens that can be collected from the
exact individual multiple times. This year, we planned to collect UDCs derived from patients with a neurological disease, Niemann—Pick
Type C (NPC) disease and directly induce neurons (UDC—iNs) from the UDCs.

We contacted 6 families through family associations of patients with NPC, gave consent explanations to 5 families, and obtained urine
specimens from the 5 patients. We succeeded in collecting UDC from 4 out of 5 cases. In one of the five cases, a urinary tract
infection forced us to give up the UDC collection from the donor. In addition, we applied the direct neuronal induction method
developed for UDCs from healthy subjects to the obtained UDC from the NPC patients and confirmed that this method can be applied
to cells derived from patients with these hereditary neurological diseases. Comprehensive transcript analysis of UDC and UDC-iN
derived from NPC patients confirmed the neuron—like expression profile of the UDC—iNs. In addition, we asked for the cooperation of
healthy cases that matched the age and gender of the patients and gave consent to 3 families, and succeeded in collecting UDC from
them. In the future, we will apply Ca2+ oscillation observation to the UDC-iNs from the control and patients and reveal the difference
among them.
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