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11 HAEOMECK HBEWEE10MLUNTER)

(DHRTOCzIDEM-BERERVEEOME

MM EEFFIEILIEORERD LAZEDHIEETHS, AT, MEREBELGED
AMEAEDOESICK ST, REEEERSTICEEITIEFMBLRONSLSICHESTEL:
M. INoDARENFENICEICELLEN Y. ABREZ T THEFNKRELT . RE
ETCEHLOBEETBREMRGO, WK, COLSLBEBIZIEIVNE)T—a  USNIESR
BERBENGISIAAEFBEERENTEIN TS, IHIL, RIEAD P IRHER
RICHHEFHERALNERIN. MEFERENBLTLSIEABALIELGST-IEITK
%, LHL., BB EICLSMBERBAEREIDEBRSCAICKEGHFNFTEONTLSD
DO, INFETOERKHABRTEIAEMNEIEASATOVEGEVLDONRKTHS, TDERHD
—DELTIF. INFETELOMRED . REOERFIG TR ARG AEZNE SN
R, ERHMRE AW RAEET>TEIELEITOND,

AMRTIXEMEREFMEZPOC, HREBBIC L MERERBORZRAZTITOIL
T, ZEOERRKRIGCAICEUOCAIREEENH S, TEMRELIE. ChET—BELTHER
AR LURHAaEHEICE T 5L 1T o TET[PNAS 2001; J Clin Invest 2003; Mol Cell
Neurosci 2003, J Neurosci Res 2005, Cytotherapy 2011, J Neuroinflammation. 2013], Z®
G I8 B Sk 8 # A8 (adipose—derived stem cell: ADSC)FEHEIZ LD AEMEICHEICE
HALTEY. ABENRDADZXLELT, BHESN-BHEO S EICEIBEDHEDL
T BRHEENASD M BEFICLSHBERECAEESHROFHILLIEEIT LAY
ZRLTET=(Brain Res 2012) , ¥V AMIEEETILIZE VT ADSC DIFELFZIR
MBLTIRET 5L, EEKRFMICIKIEERARBEN BN, LLEMD, ERD ADSC 48
DERRIGAIZERL. COEE LFZREL TR T AR BICEST-,

ARZERIGEFZMEMTIE. LAI&LVEMET LZRAV BB ELSTHA TS
Y. NSE (EE) RERICEEINIFH-H2/TOHRHBME NEEFEHHE
EFH#AR . injury induced—Neural Stem/Progenitor Cells: iINSPC) D F R IZpTH L [Eur J
Neurosci 2009], Z DR DERNME EZ M (XYY AR THAHZE [Stem Cells Dev
2011, 2012] ZHELTEz, COFHMALIEL ADSC LOEEELHY. EFDINIEEE(IZE
FEINB[Eur J Neurosci, 2010], R TAD VM TIENEEEENSDMBIEEZH N
WREEEZERARK) .. A— BB ITBIETIHHMRETEEDTREELHRET S,
AETEHREEORUHAERICELIGRBELEREZFEEN —NELH>THEIC
RYUHATWAIEDN R THS HNEPFROBEHICK T HMEBIEEEHEILLERRKS
BRETHOCENBIETH D,

B{RrIIZIL, EF ADSC(hADSC), ENMIKIGE FE 14 2 REMEFFMIAR(hiSCs)ZHETLL . T D
ERMGHEICETREET R BKRCHAZEELMET LZAV-EED
BREABIVZTDANZXLICEAT2ERMREED D, - FHEEKRRMAaE AUV-ER
FRERER G I 1TL THEH TITL,

(2) 3Rl

EH —: HEOHIE

hADSC & iSCs LU BHEZBKMBEDZINTNOESIKREIBEL. TNEL DM
EOEMIZERECEICHELRFMZIEEL, RERITR T LOICEKBE T D,
L &N8h: FHRHRREFRSHEIC KBNS TE 1k A D AZER
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FIZiSCs [2&D. BIEEHMBOTMEPLICHELEEDH D
hiA Bz HHEHEAZEEAFERTFORE
F(ZiSCs DERMLGHFRLLVICHBEBREDFERFOREZED S,
R . MRBEICAYLGRABRORE
hADSC Z i [Z, ADSC D#faY% a5 UIZERKIG A DR O MRS ERETT 5,
BR FIA: MBS ETFMEEDRTE
FHREE LB DERKRERCEE T 5. IR MEEDRTEEITD
AR FF: HHEBRFERFORE
hADSC-iSCs IZH 15 HIRZFER FE&REHI 5

MEEDOANE:21 A

RERE -PDRURAD A$:4 A

MEF—LEOEERE - ARFEEELZDDIZ.iSCs [TEALTIIEIRERHERE.
hADSC (& - ffEAEFE L. BREREKMBICEALTIXINEYT—av EFEEH
B HY I7LURE{ToTULNVS,

MRZEEAH BEERARICEALTE. BEARIEBELI—DXEEZZ(TTNS

(3) MM - B iR 5

10548 (%0 i & e R 2 5 %)

BEMEEESRATLAICKY. ENERE. B MlaZ AL . ERKG AT sE ez
AOWT ERANZALGEZHYMRRTRIET 5. REL-REDOMBER SO, F
. BEEECHADDIAMEEZHNT 520 BEBMREREEERAD,

7588 (B M RERIEER)
EEEMKZPMRBERTHY . BIMERRICDELGHER. K8 RENBO TLD,
RN B ENBMREREITO.

958K (SLimEF IR - HREFI AR

FinEFHAER. HRAMAARRRAHY . BIYMERER. BEIEERER. EGFIRAER
BREZRBATLD,

FIEFHRFEECHEBERARBMALSBMERBRCOVICHBEERRETD.
HEF AFRERIL. RN, IEFEPIRAM. @ - MEaRE. SSTER
FOETOHENFAL., BFETO TS,

LFatwyi e a—
BB IR DERRERICTRIAT 5.

(A)FERRDOME XTR. 1SRV 14HETIRBIZIZITHEEY * 2432,

<BAFTOEH KRR RVERE>
OE R R EMEREME (hADSC)

hADSC [ZHW T, EMEER LY RERFMEZ D MIBEEL. TOHEEHEIL
f=o AR TIE. EMFIEEICELS hADSC ZHEILL, hADSC (TR HARER RIS FA DR
[C+ALGHBEZEERRTHICEEZHEL. MERFHROEELLTOMBERER
REGOUICE -RE-BH~DDLREEHEL, MERBHREOEEZH-I LEHR
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LTW3,

MAEZE (29 % hADSC MAEIGADKRET
* TORAMIBEBEETILISE T, INEEFER 24 BFEITD hADSC DO#IRAE 5
LY IEHEDOKBEEZOMBTEARET S LERLIZ TOAHA=XLELTIE
hADSC N RFERIEERIH TS EICIYHBRREEREZRET S LEZRLTVSE
ARICITHABIEEICEHLS M2 Y/077—V4¢EELEFSHBOERICEMSE
HTET, BMHEADMIEHEEZREL TV,

ik Mm%t 9% hADSC DAEIGHE D&t
* IR METILICHE LT, Bk i ZHE 24 BFR# (285145 hADSC D&k AR S
[TV, IEMEDREMIC kS HBREMEEENBERT ST R, F-ZDER
AN=RXLIZOWNWTIE, EHEO</077—C D EREZINGIT 5L T, HEENEE
FEZERBLTL V=,

QFEHBRMEERMAZ (WAMSC)

B DRI LT HEDORBLEEEA . EBRELERIMATEEN D, FEREH
MEEEICE0FRBAROBERSHAE (hAMSC) 2 R EE TH S M HMAEEE
PEVRMLTES., REFETILICHTE2E80MEERETLT=,

-2 EARNAEZE(ICX 95 hAMSC MAEEAORE

REEFEZOSMHIC hAMSC 8RNI 59 5L, INEERISHHIZHIT5081F
TINRETDHILEERLTVS, ZOEMEADZXLIZDONT, RERIEEDIDIZHE
HZEToTLVS,

-2 EAR I 2% 9% hAMSC DA A DK

b I 353872 (C hAMSC ZE RN 59 5L, M EAICH (D0 H M O #BTEIN
WEFTDHEETLTWD, FOAEMMEADZ X LIZDNTIE, hADSC EI#IZ R EHIEA
hihTHS,

OEMNEEFE M L EEMEHIIE(hiSCs)

1. hiSCs D 24T

* 6 BIDINAEZEMRMBEY hiSCs R BRI L. B~ —H—THS sox2. cmyc. Klf4
B LU nestin, RYY A I —H—B LUV HIRIREI—D—DORBEFHEZELT-,

iNSPCs/

P5 P1 0 iSCs hNSPCs
. aSMA
Pericyte

PDGFRB _
SIug _

Neural crest

KIf4 "~ marker

SOX9 _
B-aCtin = B-aCﬁnm

ZHIE hiSCs % 5 #4K-10 MALIFDFMIBY—hH—% PCR [CTREAL-LDTH
%, ARIE, hiSCs LU ES #ifE H kD mMiZer#AE (WNSPCs) DARYH A b —H—
HoUICHBRERY—D—DRFEATH D,
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* DMEM+EGF+FGF+N2 supplement Q@EEHE T TIEFEESEIE. LVTHE

BiFitghEReEd <L Tuj- 1"&%&76@?‘3’3&0% HH Haﬂfi’\d)/\’lt’éﬁﬁuﬁfbt
: “ned Tuj1 DAPI

osteocalcin DAPI  wm | FABPA 4 : i — I égéﬁcan DAPI

* BEEESE T ThiSCs I Sox2 KU Tuj-1 ZHIIBL., EREENDHEIZDOLNTHET
5L EFHEAEES. FIRGEEA A L E RN RS O HMlETHLSLE T
L7=,

i T
* F1- hiSCs [ 1 DDHAREN 5+ (single celD b BERMEEZFO2HEICHET B
Lz LT, b Mg B3 3RiSCs : single cell culture

DMEM + EGF + FGF

Culture + N2 + 10%FBS

DMEM + FGF + LIF

Differentiate 0" o

Tuj-1(+), Neurofilament(+) Action potential (+)

* IA4OFLAIZEDEEFRETICEVTIE, TR EMICES LT, hiSCs (R4 'RAXA
KDR) YA rFICRBIAVEERERLTEY . KEKEE hiSCs &/MME XK hiSCs $3EHE
[SEVVEE TH o=, £f- hiSCs (X ES A K D35 HAa L VR E R MM S5m0
M4 ZERLTULM=, hiSCs [E, FRARAY AR EIIKELEL S ELBAL N LT,




(B 2)

EANEE 281018
Ja I orEE S1511034

iSCs: AR & & /B R 3R iSCs & MSC(FIEEREAAT)  iSCs & ESEREME R 1A

| |
- - RBMERR &/ MERSR DisCsIEIEF IS
m BlF= A

- i - iSCslEEm D R U T A MPOITE LR
Basce: - ISCSIFESHROMBERMB L 11K E <

E2AY, MSCIOEWEREFD

2. YYORETILERALV: hiSCs [TLA BB EAN=XLDEET

- REBERIYVAECID ¥ROR)ERAWINEEETIILEERL., FEEZEE 3 BREIC
GFP [ZTTSARJLLT: hiSCs #NEEEE TOEEABICBELI-ECA. 1 BREICE
BFHEBEZRD . #HEY—H—TH5 Tuj- 1 ZHBFEL TL V=, 2-3 BERICELTIE., B
HEABRNIC GFP GHEMinE L 20 EREEICIE GFP LU Tuj-1 ODEEH B
HOHIEE ZHEDHT-,

-IEZEEFE 3 ERIRIC hiSCs ZNBAESL. S5(2 4 AU D IESHEA IS #HiR(T
FRGEEME T of-LC A EBBEEZ 1R . BLIE PR LV - B RANEEEICHEET S
BEEDREZZEDT-,

DFFEMISD iSCs D EED A

iSCs DEEAMIAY YA M THBERBABE. <1+ FTEMIE S BT £
HBUNADEE iSCs ZEBTEHENTESIELT THS, HRIE. ZDIEHEL T, B
HMEANICOERRMER(RVSAR)IZHIELS52PENHLHEERNEL. ZDHEMEE
BmEtLT=,

MEBEEETILIORDEHMEMET iSCs LRABDOAERICTHEEEL, BBk
1SCs(biSCs)Z& 1=, biSCs RS A FIEFMEEL TOMEHREEBL. RV YA OME
NE~DSEREEHL TV,

NODEER(F, biSCs (&, INIEZERFE iSCs ERHRIC, BHIAT—H—EL IR+
AT —h—ZFHBEL, NS A OHFIZHIELESHMETHSELIZ, biSCs [E, MEKHH
FEIZHELB5. HLC ELTOMKEE D EEZLND,

<FIZBN-HRBRE>

1. hADSC D#EILGELWISYVARAMBEETILELIVOYVRAMHEMETIILTOEMHED
2. hAMSC #iRAIZSI1ZE DTV AMEEET IVEOUICKE METIVICE T HA MK
DEHA

3. hiSCs D5 hiSCs D #ARAYF 4 D T

4. hiSCs A BATIR S ICLD YV RARIBEBEET IVIZE T H5F MDA

5. BHEEE iSCs DFEILE SV MR EF 1 DR
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<HEEREEDRRAE>
hADSC [CRALTIL. BRRISA T SR DB R LT DA DHELR
— AR B TR B0 FHETINE LoD AFRIBDER
hiSCs [CEAL T, BRIRICAZ BRI =D ZDEMMEAD=X LD IRET
SAAROBHRTHD. EFENODT ITA—FETIBITL-T, FHlLTFHESD
hiSCs D EFIZEI Y S fmIRRI R E
SZEDENESLUVAN=ZZXLORFERICKY., ZIRT . F- hiSCs LRKRDMEEE
HADIFHEMNTIRETHY ., BEIMREZ AV-RKICAZHE TR 5,

<HERRDBIRMOR (RAECEFORFLCEARRROERADORBLZEST,)
>
-hADSC ZRAUW=IEZEARICEAL TIE, HFEFRFZEREL TS,
-hAMSC IZEALTIX Y TICERRISAZREFICANTEY MR EISH I HBEREFIRERD
EEEEREBROERERIBLTLS,
-hiSCs [CRAL TIX, ZDERUELRE  FFEFBHFEFTH D,

B REEAE iSCs [LRE . FHFRFEFELTLD,

<SHROMEFEH>

hAMSC [FERFRICAZBEHEIARTHY . KEMHABRZEZEMRIC, WEPEFRIC. F
ERDOMBEZHREEZERT OARORAFELLT. TOCIINEED D,

hiSCs (FENMIETILTOAEMMEIEIIATETN S, SR BELREIENMEANZX LD
SOEBMESTIZZEOMREEEETHEHIC, REMFTMDEMICTK>T, MER/N—F
IWEBZ THRIRISAZBEY . SRR T, 1SCs ABHEMLL/[oNLIEMN D, MK
HENLFEEY S iSCs NDHTIFEL, BRBRFICANTHEKRICADEZRT .

< BEFHBDERELER R U SRR >

MEEEEOR I HMNEENFTIE BIc—EREDOESH K RICOEE B TEZT
L ZORMEEBEFTVD. IETODIIMESHNESISEDH TS, BEFHED
BR.FRBITIEHDEDD . hADSC [EBEEIZZFDRENFELON TS, F-RFIC
[Z. hADSC KYHEEKRIGFADEBRO MBI/ N—FILOELY hAMSC ZAUL =INZEd (xt
JEFGARBEEDRFICEADTHEY . BEICHRITFEAERoN TS,

F7- hiSCs ICEAL T, kinEFARAHEEEMRTMAELLRABEIC—E. hoT7
Lo RETWB 2L UIZZD X EEITo> TV, hiSCs [(CEAL THH A LGHE R
EIZxL., BYERIGIZEKYEZEIZ in vitro DA TS in vivo TOMERELGEON. T
TITHXELTHERLI-ER L. SRIMBOLELOERMEICER T IEBENSTENT
AV

I - HERE R F L. BT B E AL CTERMICEEEZRF>TLMAY,
IR Tl hAMSC DEERISAZBIET . EHNGEEZHE. BEFFlEEToTL
b5, FUNEUT—avEZEL., BHEZBEMAzZEIRDEL T hAMSC OER KRR
[CRL CEHAMGERZ R TE -, RV ARESOTLYFRGEETVICECFEZE
T3FLL5,

<HMER (=) Sl O E i R R U ISR >
T 30F 3 A 12 B. MR EEZSCHBZRERICLOPHMERZREL -, FOK—
FREGLOHAFEEZESE UIRZF B GHEKR. ARZ -0 ETHR. RE
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FOHEZ-BM —HER. B#EHF-/\K FaHE. ARZ-FI EBER ICmA. 5t
BEEELTHMRURIEXREREFHER - WEEBRZENS ML ER. Oz
Ih2ERELTOMRRRZESGHALTIRS . HEEFBMORBICHELITVENER
ZIELTLVS,

12 F—T—F(AZARRNBZILKKRLTNSEEDONDLDE8IEE LA TREL TS
l'\() )

(1) EEREFHAE (2) Mtz (3) ErifA EHR
(4) KEEFEELREETMEE (5) #HESE (6) & REEZIK
(7) ERERHAZE (8)

13 PIRFEROKRE (ARRBIXFLRIKIR IRIFHET, )
£ MBDISREBLEARBRRISHIET HEDICIE * 24T,

<HREEm >

1. * Beppu M, Nakagomi T, Takagi T, Nakano-Doi A, Sakuma R, Kuramoto Y,
Tatebayashi K, Matsuyama T, Yoshimura S. Isolation and characterization of
cerebellum-derived stem cells in post-stroke human brain. Stem Cells Dev. 28:528-
542, 2019.

2. * Tatebayashi K, Takagi T, Fujita M, Doe N, Nakagomi T, Matsuyama T,
Yoshimura S. Adipose-derived stem cell therapy inhibits the deterioration of
cerebral infarction by altering macrophage kinetics. Brain Res. 1712:139-150,
2019.

3. * Kuramoto Y, Takagi T, Tatebayashi K, Beppu M, Doe N, Fujita M, Yoshimura
S. Intravenous administration of human adipose-derived stem cells ameliorates
motor and cognitive function for intracranial hemorrhage mouse model. Brain Res.
1711:58-67, 2019.

4. * Nakagomi T, Takagi T, Beppu M, Yoshimura S, Matsuyama T. Neural
regeneration by regionally induced stem cells within post-stroke brains: Novel
therapy perspectives for stroke patients. World J Stem Cells. 11(8):452-463, 2019.
5. Takagi T, Yoshimura S, Sakai N, Iihara K, Oishi H, Hirohata M, Matsumaru Y,
Matsumoto Y, Yamagami H, Menon BK, Almekhlafi M, Holodinsky JK, Kamal N,
Hill MD, Goyal M. Distribution and current problems of acute endovascular
therapy for large artery occlusion from a two-year national survey in Japan. Int J
Stroke. [Epub ahead of print].

6. * Sakuma R, Takahashi A, Nakano-Doi A, Sawada R, Kamachi S, Beppu M,
Takagi T, Yoshimura S, Matsuyama T, Nakagomi T. Comparative characterization
of ischemia-induced brain multipotent stem cells with mesenchymal stem cells:
Similarities and differences. Stem Cells Dev. 27:1322-1338, 2018.

7. * Tatebayashi K, Tanaka Y, Nakano-Doi A, Sakuma R, Kamachi S, Shirakawa
M, Uchida K, Kageyama H, Takagi T, Yoshimura S, Matsuyama T, Nakagomi T.
Identification of multipotent stem cells in human brain tissue following stroke.
Stem Cells Dev. 26(11):787-797, 2017

8. * Takagi T, Yoshimura S, Sakuma R, Nakano-Doi A, Matsuyama T, Nakagomi
T. Novel regenerative therapies based on regionally induced multipotent stem
cells in post-stroke brains: their origin, characterization, and perspective. Transl.
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9. Yamazaki H, Takahashi A, Sakuma R, Nakano-Doi A, Nakagomi T, Sano H,
Matsuyama T. Effect of ADSC-CM on Endogenous Neural Stem Cells Generated
after Cerebral Infarction in Mice, Acta Medica Hyogoensia, 42, 91-99, 2017.

10. Nakata M, Nakagomi T, Maeda M, Momota Y, Matsuyama T. Induction of
perivascular neural stem cells and possible contribution to neurogenesis following
brain ischemia/repuerfusion injury, Translational Stroke Research, 8, 131-143,
2017.

11. Takagi T, Yoshimura S, Uchida K, Shirakawa M, Yamada K, Tatebayashi K.
The Current Status of Endovascular Thrombectomy for Acute Ischemic Stroke in
Japan: Results of a Nationwide Questionnaire Survey in 2016. JNET 11: 504-511,
2016

12. Sakuma R, Kawahara M, Nakano-Do1 A, Takahashi A, Tanaka Y, Narita A,
Kuwahara-Otani S, Hayakawa T, Yagi H, Matsuyama T, Nakagomi T. Brain
pericytes serve as microglia-generating multipotent vascular stem cells following
1schemic stroke. Journal of Neuroinflammation, 13, 57, 2016.

13. Nakano-Doi A, Nakagomi T, Sakuma R, Takahashi A, Tanaka Y, Kawamura
M, Matsuyvama T. Expression patterns and phenotypic changes regarding
stemness in brain pericytes in health and disease, Journal of stem cell research &
therapy, 6, 3, 2016.

14. Nakagomi T, Nakano-Doi A, Narita A, Matsuyama T. Concise Review: Are
Stimulated Somatic Cells Truly Reprogrammed into ES/iPS-like Pluripotent
State? Better Understanding by Ischemia-induced Multipotent Stem Cells in a
Mouse Model of Cerebral Infarction. Stem Cells International, Volume 2015,
Article ID 630693, 2015.

15. Nakagomi T, Kubo S, Nakano-Doi A, Sakuma R, Lu S, Narita A, Kawahara M,
Taguchi A, Matsuyama T. Brain Vascular Pericytes following Ischemia have
Multipotential Stem Cell Activity to Differentiate into Neural and Vascular
Lineage Cells. Stem Cells, 33, 1962-1974, 2015.

16. Nakagomi T, Nakano-Doi A, Matsuyama T. Leptomeninges: a novel stem cell
niche harboring ischemia-induced neural progenitors, Histology and
Histopathology, 30, 391-399, 2015.

17. Nakagomi T, Nakano-Doi A, Kawamura M, Matsuyama T. Do Vascular
Pericytes Contribute to Neurovasculogenesis in the CNS as Multipotent Vascular
Stem Cells? Stem Cells and Development, 24, 1730-1739, 2015.

18. BAEHEH. SHHH— NEZEOQFREREZEEL-ORLERNEEDEREAER
EEEDOEEE  RESCUE-Japan Project EEMNIEEFE M L aett B MBEE AL
MEEA. NIEIRMAH. 30(1): 53-58, 2018.

19. EM#—, WEMNZE, EXREEH, ILBFEX, BIIZE, IR SHHKEED
FRUELZREL-EENSETIO—F. KEEAS. 30(1): 17-22, 2018.

20. A2, INESREMFE Lt iria. B ARRKERAHZESEERE. 26, 203
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21. #AUENEA. FAREZ. RARNUS A EHCHRELEE. BARKNBRAHEZSHKE
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<HE>

1. L%05A. A2 BEAREE ., S —. EMFEM L e MR EZT DERKIG
BOEHK. 2FKMER. 17, p.21-25, 2018.
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3. A2 EABES . WMIUEEL. —2—OYAIVADREER MNE MO ME
FER#E (R (k) D%&%ZE|. Clinical Neuroscience— il B LI E A —. FHE
2t . Vol. 34 No. 10, 1174-1175. 2016.

4. WILEIEA, FIAEZ . BAREE. SR — NTEEREIFRORREREILEE
ER EMZFEMHZENHMRETOBRICA~NDOER. 2 FROLEMR. vol. 17,
No.1. 21-25. 2018.

5. mARRE., HHM—. duAR .z, MILANGL. HRHFHBICEIMER SEFE
- 248 #IRA . Clinical Neuroscience. 4 E2 4t . Vol. 36, No. 3. 346-350.
2018.

6. A2  EARBES . WMILMEL. —2—OY (I ADBREER MNE MO ME
FRH#E (R A1) D% ZE. Clinical Neuroscience—HifafZtELMiZEHE— FHNE
%4t Vol. 34 No. 10, 1174-1175. 2016.

<FEZHR>

1. Mikiya Beppu, Takayuki Nakagomi, Toshinori Takagi, Akiko Nakano-Doi, Rika
Sakuma, Yoji Kuramoto, Kotaro Tatebayashi, Tomohiro Matsuyama, Shinichi

Yoshimura. Potential of Cerebellum-derived Stem Cells in Human Brain to
Regenerate Functional Neurons Following Ischemic Stroke International Stroke
Conference 2019, Honolulu, 2019.
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