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Development of induction method of differentiated cell via teratoma of human iPS

cell and its application to elucidation of pathology
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A new induction method using teratoma was developed. The method is
transplanting human iPS cells (hiPSC) to SCID mice, sorting from teratoma cells with surface
markers, and culturing. When CD34 positive cells were cultured in vascular endothelial cell medium,
CD31, CD144 positive vascular endothelial cells appeared. Moreover, expression of fibroblast antigen

was observed in anti-fibroblast antibody positive cells. CD56 gNCAM) positive cells after sorting
were neural progenitor-like cells, and differentiated cells including neurites were observed. Thus,
differentiation-induced cells could be removed by sorting hiPSC teratoma cells with cell markers.
This in vivo differentiation induction method was thought to make it possible to isolate
differentiated cells that are difficult to induce.

iPS



¥ L C—19, F—-19—1, Z—19, CK—19 (dm)

1. BFZEBRAA 4 HI D = HRE~IET D ZREEOERE TH D, Fx
b bk iPS M & (b ahE L CThk & 7ok DOAERR U7z aF TR, R, MRS HIE, ke .
TEDTOILTUN DA, #hf, MR, O 4 YRR MR AR B R, AL B S ofiian
ORI IRE S, £ %< oo biia H i, b hOBEREERRATIEE S FEE L
~OFENEEN TS, s ML TWwW5 (¥ 1), RT-PCR T X DfEMTIZ. FZ.
LT, b biPS#ilfan &AL (EY | A |
ZOHRIZEEND LA E Sy ER (Y — i
T4 T)THI L THLWEED SE
MR CTE, ZhE CHTDREET
& > T REME A DIF TR %N T B,

2. WHEOHEM

() kN iPS MldlkOFBEEL~ 7 X T
TRk L Tl 2 B9 2

(2)  HEEMIE b RE, BRMEFMIE, HE
o OSSR ISR, TR, a2

B ONERF T~ 5 S e BN

(3) B L7ZHIEATO iPS Mo #Eis+ ) .
o . Z S E1. EhPSEREXOSHMLMRT SER:
EREHERF LTS 2 & 2R, T5 A {81, B. HENEER, C. R AR . 0. M
Doy Ab AL 2 F) A U 7= 95 RE A7 oo fl e EFRGH VRS S0, E. BT L RS0,
DOHLFETE L+ 5 F.ORmR s b R iama

3. WD WAL bRz, fhit, M aRAE, PR o

(1) iPSHifa %~ 7 A 2B L CTIERR S 7z BIEFRANPRBO OGN (X2), ZOHFEE
WIEN O REZ, MR, 7V T RE, D B AL AR 2 BLEE U C AR ER . SR REARIA
VR, MEREs BR2, TEARE B2, MRAE HRKI PR  ~DIF TR A 21T 9 o
R, o biiias 7 e —H A kA
h U —TorH MR -

(2) WFFEOEIEE LT, FEER KO s
FaAs, JE0> iPS i O AR 125 5 % 51k B i
T HDHWIE, T ILTVS in g ”

BMIFHRS 0]

(3) HFEEAE N LB R koS LiET -

BRI 21T 5 HH

s3-3332gE823858%
3533839525835
‘§E§R‘“§§%E’§=§§ﬁ

1

Cell Preparation for Sorting

[Wiewmn

|

B 2. WEEICRIL8G, RERENEY —7 4 v 7
R L= ki~ — O —HUREIE - (GAPDH Z =2 b o
— VBT E LT iPSHIfEDO R A 1 & L CHBEDZR
B, AACtE),

Scissors
Collagenase

(2) MRS O 5y LT 2%
SMREE R M~ — I — CTOFBIEICE £

o
£
§ =
o
(7]

&, & e

Nylon mesh

. - 2
Floating cells (Phase contrast)

1. hiPSCESCIDRVADMMABHEk I -RETIHBAEZML

2. mMRNAR#TIZLYBRHOEE(RT-PCR) Control

3. HROBBMMETS. 40 X9 2(200um~50pm), KE ke 1 °OTTC
THAYF— (1 8RS OZMAY) EF A

4, BYLGRE I—H—IRAETFACSIC LY ERaRT, —8IZy—

F4 . | i |
5. VT4 T MR, SRR U BN, LM ol m., 1 #,
it B4 ',A,;% }_;;. o

Tral-60 | E-Cadherin
EScirsian

SSC

4. bF %ﬁf}i% | NoaM | INGFR | | A285
(1) WFEDIER HENEER BRERER Fo7REEs
ForAb D iPS MR & IER B~ 7 A ~FEHHE ' Fluorescence

T LABENELET 5, ZOMEEN, T 2. AERT=A— LSS RARORE



LM O A2 7 m—H A N A—F—T1T -5
oo MRREHTBNIN S 2 < B BTz, —J7 . K
b iPS MR DFRAFRe RS ~— T — X0
U T HIBIERE D biviehoTo, ZORERLY
V=T 4T HROMNBDO DL LTI
HEEAIE 2384 L7 (X1 3),  NCAM HUikE5
MREIX. 3 23D 1 4 HITH CTHREB XI5
LT, —EBofMIas 21 oM ~Z LT,
Mz b B Lz (X4), Mt~ —7h
—DBF 27V UBEEERLE (K5),

)

38
(Yes)
B4, N-CAMEB % Sorting BB % RE RIS BICTIER

Eds. N-CAMBR {4 Sorting ma&mmmmc:rm (6081 M)
(3) HRRERM~— B —IZ Xk B HFEEM
fia D fiE KT

A e

Control Fbroblast Coas 034

SSC

A

CD184(CxCRe)

& & L
con CD184(VE Cathern) Troponin

HEUmER

Fluorescence ————————s

Be. PER/MERT—H—

FIRE R ML~ —h — CORFBEICE £
D ML DFFNT 24T o T, RRMESERIREA 2 < &
FNTNWFZDOTY =T 4 7 BEROXHL
L7z, MERSS CD34 Ml b3 bivle, —F,
AN R D AT 72 < . NIREE~ —F
—tcho7m (X6),

(4)  BHESE R O oy iR %

HRME M A SR PR X R8BI 2k L,
MR A & 38D BTz, MRREEE 1TV, Y
—7 4 7% 30 0 Ol & o~ HEEE O A
BITE & A EDIRRME SRR B P 22 s L7 (1Y
7,

PE-fibroblast

7. V—T127 R F RN E®E (308 M)
BEAE U7- e SR X & SRR R BT (HuNw)
W _THETH o7, BiEL7-t kb iPS ##
fakTh D Z L OfERMNTE (X 8),

B8 V—F4-/REFEROCHABHROHIER

(5) M SRR D 43 BiERE A

KA AE N~ —F— (CD34) Z F v THE
JR B U 7= A R N S Y — T ¢ T AT
ofr, HEMAZEY (7-AAD), ¥ 7 L v
MRS BRE Lz (19, MfHEIa, B 25
fa b RIERICZ 7 Ly MlildiZBrELTWD),



FSC-H TAAD

&

FSC-w
| &

FSC-H SSC-H
Doublet cells DERE

Eo. mMEARMRDY—T1>4 (CD34)
ML PN RE A R S 7 5 | (EBM2) &R L
TR 1 » AL 2 A, BN
W B 22 HLR (CD144) OfIF R %< & H 72
(B4 10), RT-PCR {2 T #HTEA&EIZ CD34 DR D

HEio WA KERS R TARMA)

AR oz, —FH, C34H) Y —F 4 v
TR XN B o B By e~ — 1 — D
(D31, VE-cadherin(CD144) DFEELNZE D H L
7= (K 11),)

' oo
' COML+) wort
l s

”“
i%i g zgi L
=

E11. RT-PCRIEIZ &Y WM. CD34(+)V/—T1 @M, hiPSC
HMoELI=mRNAD 8RR,

(AACHR 47 . GAPDHEDUFO—LRETF . hiPSCH L T ILORT
E1ELTHHMIZRLL, N=3)

1 LI L, s

6) MBE LR, WMiE S ER OB &
AR D oy BERS 2R 1 X B A R~ —
—PUREFIHT B M, T, Kl & OF ik
~—H—FRONT WS, FEMaEES T
EpCAM | t M& ER388LO CFTR, XUERRE
bR o Rl B IE (CPM) 2 AF L T A ZIEHM
JaZ B Lz 2 A, ZbDOBMER 10%
AitgENT=, =2 T, Dby iE% B
LCTY =T 4 7 FEEEIT-> TS (K 12),
WIE, ZhbDY—F ¢ v 7 ilaz g bk
. v NRESFTTF VA MEM TR E S
179 b BIE OB CIIIE I8 72 M B il A3 58
OOENTEN, BEOFT7F /%A MEHTIX

9 Control EpCAM
v - . b - -
| ¥
a2 e |2
2RAEDH CFTR CcPM
8 4 - . )]
I

B2 #EOEEERRIEE, EEENENS Fepcam , ERRE LR
SMOCFTR, FHMELEEONERB(CPM) , EpCAMIZ RN IRTM,
CFTA, CPMIZRMMAR T2 R KT A ss MR T O AR KER A,

FHPA AT U722y (4 13) . EpCAM HLiR B IE 5
RiGE bR AR Y —T 4 7 LTS D. RT-
PCR L A A2 HUA TR~ B,

ERRETIF /4 A H IR (Epilite +HKGS,
Gibcodt)

LSRRI (CobpicM, Sciencelidt))
E13. EpCAMIRIEIZ 2 D BB D sorting 28 #R)

M EE

PLE, in vivo FFEVEE LT, MRSHIM,
MR, BRI, Rm~—h—
EHARHTHE O, BE O in vitro #FE
ETIEBUE AV A4 KE LTisiifa, 15
ERHERE, &0, CPM TR 2 R H L 72 Ml R i e oD
MRFHE™M TN TS (FEL), L., &
{EFER 3T TV WERE (Ko F
A B MEE B () . Rl B R/ At
M@ e K~ —F— T in vivo M
BEC & D AlRetE N R X Tz,

Bl EGEreSHEROSERR

| SRR
[ L] invitro | RBELG | K& |
SRR (-] (-] |
» i LLd (-]
B Ll (-]
s BE a o | e |
(21 4 a
| = -
lon (-]
=i (-] a
¢ AEEE Q -] ou_|
g ERE a a
» 280 Q
gL L Q Q
IBNE (-]
__enyen a -} REA16S
.11 o Q GTR_| SEpeam~E W
gt .t 133 o Q o
B ( Fy
L] o
FRAAN/AF) Q

O: X5, O: MEFE, &A: 2N



5.
(B
T

(H
)

LA R S
Jefkget . BFEOMHE R OO A4 |
%)

semm L) (BF 144

Yoshida K, Tsujimoto H, Matsumura K
et al. (3/7) : CD47 is an adverse
prognostic factor and a therapeutic
target 1in gastric cancer. Cancer
Medicine. 4 (9) : 1322-1333, 2015. (#&
@A)

FrER] Gt 9M)

==

@

Wk BRI wv il SCE,
B e RS AR 2 A
J EIR. b MPSHEROFEEN L&
N —F 4 IR DR A O
HBEEORAE 8B HAY A A MY —
s BARDIK, 2018.05

Kouji Matsumura, Yui Umeyama, Yayoi
Ichiki, Masaaki Arai, Hiroshi Mizuno,
Miyva Ishihara. Development of in
vivo differentiation induction
method of human iPS cells — Isolation
of vascular endothelial cells, nerve
cells and fibroblasts by sorting
cells derived from teratoma: Cira
2017 International Sympposium, Kyoto,
Japan, 2017.11

B A8 = A BHE,
AR OBE, FEME  ¥FF. Upregulation of
SROB1 is associated with neuronal
apoptosis following traumatic brain

injury. A5, #7, 2017.12

AR BHE, ML RO Tk X,
INE O JEE, KB HE], AR SETR.
in vivo S bFFEEIC X A i N e
OHEE-t ~ iPS M RKOEFEIED
—T 4T FE2AITEBARYA FA MY
—y, M, 2017.06

S i 1= A o3 s P e AN
gl Bz, AR M2, KB HEE], R
B EYR. b b iPSHIKO A IEEEZ A L
72— ¢ T & B I N R e
OobiEEM O HEE: 5 16 [0 B AR
EEPEFE, (iR, 2017.03

S i 1= A o3 s P e AN
NEJRR B (W, AR HEZ, K
I JHE, A EYR. v b OiPS kY
DA TEIEZ I L 7= o3 (b e o 7% 8 1k B
¥ 8 26 BBAARYA MA RN —FR,
2016. 07

ML &G, A BHE, Tk XV,
KB [HE, B . Jo—HP A R

®

©)

U —ZHW- b ~iPS AR C 3
VF B ETTEIERIE OFEL . 55 25 Bl HARY
A4 MA MY =22 2015.07

AT BEE, A SR, Mgl RO
ORIV, EBE OE—-,mE M=
W, w85 b b iPS Mk
WBREOZao—H A4 b A M) —ICLDH
TERERIE OFFM: 55 14 [B] H AR FA R
2>, RRieTi, 2015.03

ML SO inkE G, AR BT,
K RLV, mE RS, KB [#E],
T4 fEREE N iPS Mo A
K 2 Bt ik O 75 TN 6 15 O MR
14 [l AAFAEERY S, BiED,
2015. 03

8

() GF 1)

@

ATBHE  (HEE) @ T X T &
FEROFE, 94-97, BFATEE. R,
AR HE—RT7a—H A MA R —52
R, HBHARYA FX MY —HHiTEREW
W, EWHEMAR, 2017.

(P36 M PEAE )

OiiRd GHo )

OBtk (G0 1)

6. HFFTHELAE

(1

@

3)

iR =

WA HEE (MATSUMURA Kouji)
B R B KA R B+ Gl
W5+ 30272610

W
L

A

B3 4% (MIYAHIRA Yasushi)

B =R R AR PR - Hd%
IEEE S : 40265781

AR 2E98 (ISHIHARA Miya)
Bh i R R R AR R B - #%
7425 : 30505342

JKEF 185 (MIZUNO Hiroshi)
JIE R 5 R SR - B
s F 5« 80343606

A Mz ISHIHARA Masayuki)
BhffE et st o & — « Eife
WF5E# % 5 1 10508500

M H 7% (OKADA Yoshikiyo)
B 7 5 B K2 R 2B - Bh#
7425 1 90531137



HiH 8 (ARAI Masaaki)
B 5 Bt KA R B+ Gl
s 5 - 0534864

4) W HE
NESSENA
B8 5 B R 8 [ SR B B

L
JELR 8 K572 [ AR



