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<BEWE 1> RET B%k5E ES/IPS MADRIE S LTH in vivo BEESMERER
481 Kanemura ef af. Tumorigenicity studies of induced pluripotent stem cell (iPSC)-derived retinal
pigment epithelium (RPE) for the treatment of age-related macular degeneration.

PLoS ONE. 2014:9:e85336.

[Fi]
1. HifaktE
JE TSRS L R 2 o A /L ZApMXs-POUSFI, -Sox2. --Myc, -KIf#Z A L TIER S

R b NPSHIBRER201B7iE, SNL7 4 —# —#il2 | T8 ng/mL bFGF% & TrReproFF215 i &
B THEESEIE T 4, ANEIRRSI6B 1 AR A7 BIRM L7 RS HESE RS 2 D SL ST,
lEES9, KI1. K2). .101, RNTOXIIRNTION., [E%187/264 DX B ReEE 1
IR A ¥ ) MRS G IR MR B O R R IR B R S BUEIRMESF AR B
POUSF1, SOX2. KLF4, MYCL. LIN28A B U'GLIST (iPSHEIREES9-G. K21-G, 101-G, RNTY,
RNT10) iZPOUSFI. SOX2. KLF4, MYCL, LIN28AR {fp53shRNA (iPSHEELER101-EV,
KI-EV. K21-EV) 2MEA SALZENBAT BV —w b 30 7 — 2 10 iPSHIlax iz L7z,
TR LOPSHEIL, B DA TEMIEE T ¢ — LT, 5 ng/mL bFGF % Trprimate
ESEEHI % O THERF SR A iPSHIAN B ok HiElgi (238 1% (RPE) #lJ 7 = — 2~ (59-G3 RPE,
K21-G18 RPE. 101-G25RPE, RNT9RPE, RNT10RPE, 101-EVRPE, KI1-EV9RPEXIK21-
EVISRPE) i, RPEHEEEM [B27H 7Y AV b 2mML-7 0% 3070 0.5nMSB431542
% U0 ng/mL bFGF % & ¥ Dulbecco’s Modified Eagle’s Medium: Ham's F12 Medium (7:3) ] T
MEFERET D, B M UMUSERPEIL, L-27 A4 T 2 GA-1000 K U'BFGF % 5 L5 Retinal Pigment
Epithelial Cell Basal Medium THEFHE8 %, 2l 3 L7z £ M iPSHRRL B KERPEAMIB L, B
THEILD S —F 20 BICEGT o 5 —4 o TS X8 2 RPEMIRD & — MMEELIAI v
7. RPEFEEAS — bk, 10% 7 B3 IMLIE (FBS) & Ham's FI0BTHI TR RPEHERFIZHLT

BEHEEHSR Lk, a5 F—FITad—FrSAonbHpfEe s, RPEMES — -

BB E e P Y AAARRE LETREN IV F v s A e ild Y

W77 (b L S O MEIER AR AV D

2. Wi Ik
2.1 = AR TR

4 Fo i 5 B O HeLadllli 4. 200 pLod= b U ZL £ A L2200 uLOPBS (= b Y ZL7g
LY IZBE L 7~ s o iEME X — N 7 2 (BALB/cAICl-mu/ny) | SCID~ 7 A (C.B-17/Ier-
scidiscidlcl) . NOD-SCID=~ 7 A (NOD/ShiJic-scidlcl) X IINOG~ 7 2 (NOD/ShiJic-scid.
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IL-2RyKO Jic) DR TH#EMIZ, 26GHERSH AT 1ImLy U v PERWTESNT 5, 81
JGEMT =X —4 5, BROBDLV IV UALREHSY, BELFRERL. 4% 3 K44
TAFE FTEET S, <774 O, HEFNREEOT-0HERET S, Er 22
HED T MPSHIME201BTXiT x 1090 v M iPSHERLE ERPEMINE A . 200 pLod= kU #
EIRA XIF200pLOPBS (w U A e L) REB L, T—8EEBOMMENOG= 7 212, 266G
EFE AT ZImLy U U EROWTERTHRE L, 6~157 ABSBT 5, EBobyic<
DAERRESE, By PTHRIRL, 4% 278V ATAF e FCEET S

22 7y MEBETES

WP X — N5 v & (F344/NIchrmuimu) %, 7% 2 100mgkg & * 25 22 10mgkg
EORROIEENZGIZL BRI S, BEEE 05% FeEII K 05% 7 ==L 7 ) Vi
BOE) (X OLIROBEAZIERT 5, 27GHENSE AW THIRBOMEE /) X < MR+ 5,
T O, thx RIRE OHelathla, b MPSHIE X1E2 pLODMEM/FI12ES #1232 L7 1 mmDU K
D& MPSHENZE RRPEMNE > — F &, 33GHEHE O oI b LSRG R
TELIBRAER 2 & MANE F A ~— AT 5, MR SUIRPEMIAE & — bk, 4B REEME T ik
RUCBALEBLTAIN Y D OOMB MR LARR G, HBIF o 2 i 5 81
Bofiti o, ST oEMMOLEEMFE, 7L/ DX—-FF v MIBWTABIIBS T W
WETAR—AOQBEIMELTES, BHELLZRX—-F7 v MIs~R2BMT =5 —1+2, E%o
b T v MEREIESE, BELA2RRATRL, 4% A7 8L A7 AT e FTETE

15

3. RT-PCR M ME & RT-PCR

FERNAMF v MV L BET S ADNAIZA Y V2 5 A 0BIZ L v kT3
PrimeScript RT Master Mix & PrimeSTAR MAX DNA Polymerasex B\ T, 50 ng®>#RNA7D &
cDNAZAERIS 5. ERPCRIZISYBR Green® AV TITV, BETFRHEEILGAPDHTHIEY
%, EHRT-PCRIZQuantiTect Probe RT-PCR Kit % F\ T4T 5. EBRIBEF O3B 1T, RNase
PECEEMIZL VLT 5, EBRT-PCRIZ. 4554 7 4475, KERTRWA T u—7 L7
TA—OELYIIL, R —T e ST A e—ORH (BEBR L) EET A,

4. Alu PCR
b AR R 2 ANRLE & TS A v — DT A AV D, PCREUES (2841 7 1) 12
Alu7' 7 A4 <= —5-AAGTCGCGGCCGCTTGCAGTGAGCCGAGAT-3", 50 ng DNAF 7 L~
kB UFPrimeSTAR Max DNA Polymerase % iV %, b hHeLaffll@ DNA : = 7 ANIH3T3 DNA

23



A R BSODNAT 7 L N, ANPCROBHIRE A RET A0V 5, PCRE
Wit1% 7 H e —AF AR W ESEKE TR L, FOERITT B L TR AL,

5. SR LE

RO L 7= 8RS 4% 3T R AT AT E RTRIET S, 237 7 4 2 L7l A1,
HE et 5, ZO%., 47 7 4 LR E T 7 4 bdizsh F 20 o THRE L 100%,
95%. 80%., T0%T & / — /L T& # 5 /39 ol U T E(T 5, B 10mM 7 = 8k

(pH 6) T 95°C. 50 Z3[HMABE L . 0.4%Triton-X100/PBS TEif, 30 DRI T L. /7
7 4 ALEI I, Bt -~ Lamin-A $UH, £ BESTI #iib R UL Ki-67 Fuik THRET D 212,
Hoechst 33258 X% DAPI THe@E T %, iZilEkiEoO £ I iPS MAIE 3K RPE MAZIL, 4%/37 7
AT T FTEE L. i POUSF! (OCT3/4) Fifl 33t BESTI HuiE T T4, HUk
iZ. Alexa Fluor 488 goat anti-mouse X.iZ Alexa Flour 488 goat anti-rabbit Z [\ > TRIHAET 5.,
O PEALIE (R X, HRRAMRERIT L Y TR AL,
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<BEMP 2> BET HRDE ES/iPS HROBHE L LTD RT-PR

Hil : Kuroda ef af. Highly sensitive in vitro methods for detection of residual undifferentiated cells
in retinal pigment epithelial cells derived from human iPS cells.

PLoS ONE. 2012,7(5):37342

[Fi%])
1. Total RNA fliH
¥o MIEM SR TVWAT S ha—LZiE-T, ¥ 7 &2 D ia (PS M4 ks

- HIER e £ BB RNA 24 L, DNase AL %17 9,

2. ZE# RT-PCR
2.1 PCR mixture % QuantiTect Probe RT-PCR Kit & H T TR L 2 (AR 5.
a)  PCR mixture (LIN28)

Final conc. Assay/well (uL)
QuantiTect RT Mix 1= 0.25
2 x QuantiTect Probe RT-PCR Master Mix 1 x 12.5
100 uM Forward Primer 0.4 uM 0.1
100 uM Reverse Primer 0.4 uM 0.1
20 pM Probe 0.1 uM 0.125
RNAase free water - 6.93
Total 20
b) PCR mixture (GAPDH)
Final conc. Assay/well {uL)
QuantiTect RT Mix 1= 0.25
2 » QuantiTect Probe RT-PCR Master Mix bx 12.5
10 pM Forward Primer 0.2 uM 0.5
10 uM Reverse Primer 0.2 pM 0.5
5 uM Probe 0.1 uM 0.5
RNAase free water - 5.75
Total 20

TaqMan® GAPDH Control Reagents (human) %

2.2 Total RNA & AT D & 5 BT %,
a) LIN28 BIE
BERAOT 7 L FOME
451k iPS MR R 3 RNA A% 3.1, 0.3,0.1, 0.03, 0.01, 0.003, 0.001, 0 ng/pL & 72

26



D& 512 RNase free water THBR L b o 2R+ 5,
H 7  RNA OFE
7 RNA OBEN 1W0ng/ul 12722 L5 123+ 5,

b) GAPDH B A
MBEBRAOT 7 L hOER
AR574L iPS MM HIZR RNA R % 10, 3, 1, 0.3, 0.01, 0 ng/uL X725 X 517 RNase
free water TAR L 726 O RT3,
7 RNA ORISR
W7 RNA OREED Ing/pl (2725 X 912 RNase free water THR L 2L 0%
LT 5,

2.3 PCR 1 96 7 = /7 L — 1 {Z PCR mixture % 20 pL/™7 = AF08INT 5,
24 F T b— MR A ST = A TORINT A (LRET D).
25 VT NH A LPCREBIIE v M5,

T & RT-PCR &t

Stage mar g

Stage 1 50.0°C 3043

Stage 2 95.0°C 15 4r

94.0°C 15 #

Stage 3

60.0°C 143
S Stage3 & 45 YA 2 ARV IET. (GAPDHIZ 0 WA )

27



7 MEGE (H TN A, B, CLTD)

GAPDH i ©LIN2S

1 2 3 4 5 6 708 9 10 11 12
A | 20187 | 20187 | 20187 201B7* | 201B7* [ 20187* | ¢ o
N U N N A A oA | o
BT TR e U s [ R
b c e e i S o - R A
E| slo | s3 i S| s 1 st |03 | R
F | sos | so1 | Dw | sol | s003 | sooi | R
ol L . |'so00s o001 pw | .
N N R mEREn
#3eir(e —H — & MET A 201B7 41 | ng/ul. THRBLT S (LX),
LIN28 probe., primer B %)
Gene Probe Primerset (57 — 3

Probe sequences (5" FAM/3° TAMRA) CGCATGGGGTTCGGCTTCCTGTCC
pvas | Forward primer sequences | CACGGTGCGGGCATCTG

"""""""" Reverse primer sequences | CCTTCCATGTGCAGCTTACTC |

Primer /£ 100 uM. Probe 1¥ 20 pM (IG5,

A T BT LIN2S AR LSS oI e - LT, CHED 35 A ABEIER
B ET A, (CtE=35 TIATVYRBRKEIRDHED)
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<BERPI>BEAET IHHRILES/iPS MO Btk & LTD Droplet Digital PCR
H #k : Kuroda et al. Highly sensitive droplet digital PCR method for detection of residual

undifferentiated cells in cardiomyocytes derived from human pluripotent stem cells.

Rege Ther. 2015;2:17-23.

[Aix])
1. Total RNA iy

Fo MIBRFEN TR 7T ba—iZfit-T, o7 S5 (PS #0884 41k
SHEAEA E) A LA RNA 2 L, DNase LB 2175,

2. Droplet digital PCR

2.1 PCR mixture % One-Step RT-ddPCR Kit for Probes V- TLLTF O & 5 234+ 5,

PCR mixture

Final conc. Assay/well (pl.}
2 x One-Step RT-ddPCR Supermix 1 x 10
25 mM Manganese 1= 0.8
50 uM Forward Primer 0.75 uM 0.3
50 uM Reverse Primer 0.75 uM 03
50 uM Probe 0.25 uM 0.1
RNAase free water - 35
Total 15

2.2 Total RNA S LT O L 2 12T 5,
LIN28 B 7EH
BERAOT 7 v~ hOFE

AL iPS HIRIHI S RNA # % 0.1, 0.03, 0.01, 0.003, 0.00), 0 ng/ul X725 % 5
tZ  RNase free water THIR L 2L O 2R 5,

7 RNA OFHEL

7 RNA DIEER 10 ng/pl 242 5 L 5 i+ 5,

2.3 PCR tube {Z PCR mixture % 15 uL/7 = LT 20N T 5,

24 RNA @2 SuL/ v = 3285+ 4, (L<EETS)
2.5 Droplet Generator Z VT, Fo v 7L v MERAEITS,
26 ERCL7 Frew 7Ly MNRE 96 7oV 7 - MIET,

2.7 RT-PCR [ J§:
Ui @20 s B At L

29



Stage L fiss )
Stage | 60.0°C 30 47
Stage 2 95.0C 54y

94.0°C 308
Stage 3
64.0C 145
Stage 3 & 40 ¥ 7 AR 0 RT,
Stage 4 98°C 10 53

2.8 PCR [ & QX100 Droplet Reader # VTR 5,

LIN28 probe, primer K5

Gene Sequence (5" — 37)
Probe sequences (5" FAM/3’ BHQ1; CGCATGGGGTTCGGCTTCCTGTCC
uv2s | Forward primer sequences | CACGGTGCGGGCATCTG
------- Roverse primer sequences | CCTTCCATGTGCAGCTTACTC

Primer & UF Probe JX, 50 uM [ZFHEI9 5,
ZER

D Tl ko TERT =) S RES RS OT, REHRELE,
RO EC EOBRARE AT H I EITEED LR,
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<BEMBI>BELBEROIERETO in vitro EEHERER

Hi#4 © Tateno ef al. A medium hyperglycosylated podocalyxin enables noninvasive and quantitative
detection of tumorigenic human pluripotent stem cells.

Sei Rep. 2014;4:4069.

[HRBICBEGF v b - 8]

+ & PESAPSHIIE=F U 7% v b

- a 0B (1,700 x g TRLD S EIRE AR5 D)

CEEE L & —

T L= IFH— (hRUIFE LY

© 967 =T L— N (hiuZFE L)

*96 7 =T L MU — S — (R ERE  EE 450 nm, BIEE 600 nm ~ 650 nm)

GxE]

<HECETLZE>

CEENARHA LB RICEB EBE T L) L, FOBICHBEARIS LT MRS
MR ERET S, P2 IEHMN SmL., MDY § % 100cells Th-o7-42e. ¥ 7Y
v 7 LI ER LR ORI E 1 100 cellsmL & T3,
CAFETIE, RO ESRE T OBE LEOREM IS i R L, %
NaE—>OEEI L THERRE Lo P o bianEs 845,
AN SO IR O TR PO R AT L Y . /T A ISR (cellsiml) O E
RABRZLDBEH 55, EEMB RS R RS R RS E T ER T 5.

<% v hOFER>

AERIANE 20C~25CItiRE 5 2 &,

Tl MR SR TR AR AIERIL, S b RMSII LTS
PR MME DT T Y 2 IR > TV B RS RTEERET VR,

s Tl P VRSO o MERGRSERE, TSI R LTRSS,

<ElER (5 LJEY omRE>
- E R SR R MR AR (E RO BB, B AT TR 18 R ~24 HEREEE L7 BIE %
YT A,
R AEREHIACHL R BOR L L, FO%DEFRFRICLEEINL YD, T 577005z H
BY Y SETOBMEE—T S,
s H T LR EEEY 1,700 x g (3,000 rpm) . 10 min, FRTH.OTA D L, @\
s b0 REE ) &35,
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S CIOBEICHE L AWVE A, 20°CEUT THERIRTT T 5.

<AZAE PR IERE >

- HINERR S R USRS CHE R RS B R M AR R AR & (ERL T D .

- A EEHEAEHE L7 18 BRI ~24 BER S O biE RS T L LTc R, MR R LT
FO LB A EIE L. <EE (5% 1) OFRME> Mo THR EED b REHE R
W42, MBS £ TR0CLL T THRAT 5 (IR A O WA AR THE)

- PTE RG22 BB L R U L VBT ATIR U TR HE MR & R D, BeIiL 30,000
cells/mL 7> 5 41 cells/mL £ T 3 {532 BBSHR L THIA 2 F ), £ ORISETZ2
Fen s 2SO BRBAR L THREREIERTH LBV, £, ok Ty 7 7
S RREVLDLE L, LTIEHOLO T =L LIERT D,

R Strip DO RAEMEEA & L, F 2 TE LAl S EE R 2 A2 D
BroRSeiili s BT 5 2 B,

B E <L BITERRC Strip O A TEREHSAICE ) T E AL VIEE I, HEE
BT S Y o AEHLT I ELTES Q-4 vxA), L, EREESELN

Dl kA D L

[#4E]

<HE>

- @ BENC. (BC2LON B L— b, Bk =ar ho—A Btz be—n &R
T eI (10 %), BAEEIEE, 7L — bR BRIZT S (HRP SRR R R
TN TMB LA OFEE)

-%@M(mx)%%ﬂ@%%mﬁlﬂﬁﬁmﬁéoﬁﬁﬁ(lﬂaihwm%t@&@<
L A0mL LB 2D (350 ub/ T = AxPE 128 < 8 U, MIEE (EMT D Strip
0 [ hHDETRETS, 20, T MERBEE O BEE, BRot YT S
BT AR EEE LEHICRETS S,

RSO b BT OBz v b o — i, #HEENICAPNET 40 AR5
(FFRE 195 pL iBBtE = o b o —sb S uL R IRMER AT v 7 ATRE LT, 50pL/”
T TCRENTND T = TR D)

Cetta sy ba—Ak, BRETZOEE v o VIENTS

. HRP #E sk, BAEAIC AR T 20EF R L TLER S0pL/=/b x T
A AEANEA T b, MEEF T Lk HRP SRR FUARE IR R
Bk,

. TMB Ff L. RERIGD 20 4ai~30 2rpiic, SES Sopliv =1 x UL 8) &R
BEREHLWF2—7 ST, AT ETREMITTERTRET S Z &, BE
S MY H L% O TMB R LERICEIZRE T 2 &
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< )& FIE >

(I) IBC2ZLCN EfR{E 7 L — b SEBIZ = D L 4TRR L2, S s 7 L— R2Ho
L. MEIZHEA L2V Strip # 7 L— b OA L TRIZEL, F o o 2 2B UTAR
IRET S,

@) 7y MBS —E LT Strip BT L. PRIEE (< 1), 350 pl/™7 = LT 3 [
HFTD, TOH, VL —bEBIIILTA—R=F AR B MMEST T Y oL
W TV SR ATV BR <,

() AREHANEE, NENRFE, LEROEEME2 S be— A RUBM o bu—n
o FAS0u/ 7= lIL, TR IF YA SRR L%, S —Ro—
Wk B o TR T EBFEBRL S ¥ 5D,

4 T— AR L, BRI 1), 350 L/ Y 2 AT 3EEE TS, Bk, 7
b= b aEEIZ LTS 2 A A7 EICBR S & DT 0 = /i - T A SR
EEOERL,

(5) 20 fEA R L 7= HRP HEERHIRIE 2. S0 pL/w = VIRINL 7 L — b S 47 Yol <
WRELEE, 7 b A2l TEE T 1HESEBERIL S5,

(6) 7 b — b L EER (1<), 350/ = AT 6 EIEHS 5, 20%,. 7
b— b AR XD L TR— =2 A7 EIZiR M E DT T 2 AT HE - T A i
bR,

() TMB 8%, SOuL/ D = /WML, 7= h I XY —R Y THRIEH L%, SET
30 DHIEESSED (FALRA NI ETENL A= UTHERITS)

(8) BOFILEE, SOpL/ v =AML, BB L THRISEELESYE, 7r— ¥ —
TR [FHER 450 nm, BIEE 620 nm~650nm] 2HES 2, @i ist L Ttunsg
BER, Fu 7ok P L ThBRIETS,

(9) BYEMBIIIESVL T, BlERSRE AR oRSMEHREEER T 5,

*fEtEo o bo— AR EHIC o BEER. FOERERSUETHL D b Bt
e EER LSRR TOWEER OIS KB TH DL I L EERET AL,

BEFE (To—Fv—1)

rBC2LCN Bk 7 L — &

| P 3 A

U AR, ME R, BEIC R VBERUEES b o — % S0 pl/Y =
A-ERIN

DR SR, 1B GRE)

{ pEH 3

HRP EBH ISR Q0 F&FR) % 50 pl/v = L3N
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JHER, =R, 1BEEE GrE)

L BE 6 [E]

TMB ¥ % 50 /17 = /L ER0

LfE#e, SR, 30 RIRUG (BFE. JEX)

Ffh LR & 50 pl/ 7 = RN

| 15

WE S ERNE (R 450 nm, @I R 600~650 nm)
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<SEMBS>EET HRDILES/iIPSHBMDBMEE LTO Essentiald/LN521 153 10E
i*

H{BL : Tano er al. A novel in vitro method for detecting undifferentiated human pluripotent stem cells
as impurities in cell therapy products using a highly efficient culture system

PLoS ONE. 2014;9:e110496.

@3-
1 b kPSR b RZEREMIE ~D s Ll d THREFT SR PS REla Dt
1.1 laminin-521 (LN521) 22— 4 77 L — ~O{ERY

PBS T 20 pg/mL IZAIR L7 LN521 246 A 7 L — MM (ImL/ 10 em?) L. 37C
T2EMUEAS ¥ a N B, FOH% LNS21 ZENY L, PBS THE%T 5, Essential 8
REHUC— ¥ o /2%, Essential 8 E5HEA A0 2mL/10em? L, MR HEETAE T
37CTA v a—h1 5

1.2 B5 st e oo R

vz s LT e BRI RMEIELREME (hMSC) #HE L. Essential 8 Bz o0k
S5, ZoRn, AMEFBLITEMN Lo iPS nﬁﬂiﬁaﬁzéf\ TR ADWEEIZ LT
Essential 8 iz s E72t, A1 745, (A, PS MIZOREERS 1. 0.1
0.01%DEE . 1 x 1008 MSC HIZ 1 x 105, 1 x 102, 1 x 10 BOBE TIPS #Milns Fih
FNANA 7 XD, E72 iPS HNEOIRTEEN 0.001%0EFE . 6 x 105 {8 hMSC 7 6 8
DG TIPS Ml Z R/ 7 28 5,) Abflad bk iPS s X <IRE7Z, 1.1 THM
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<SEMB O RBETIHEGRAROBUZESL LTO in vivo BEBIERER

Hi8 : Kusakawa er al. Characterization of in vivo tumorigenicity tests using severe immunodeficient
NOD/Shi-scid IL2Rynull mice for detection of tumorigenic cellular impurities in human cell-
processed therapeutic products.

Regenerative Therapy. 2015;1:30-37.

[FHix]
LLNOG = 7 2 & v o lER AR
1.1 MR REFE
B & LT, WEHERR TH S HeLa flilaz, EEMRTHD b MEEERkRESR
gEll2 (hMSC) & B 5, K5I, Hela HIIROEFHE TIX 10%FBS &% Eagle’s minimum
essential medium (MEM) 551t % AL hMSC 5538 Tid Mesenchymal Stem Cell Growth Medium
(MSCGM) H5HiA JH 5,

1.2 HERAREHE & B R OB

121 77 A2 OED 80% & HAR S EVGRC L7ORBEEIE Lo 8/l 4 025% ~ ) 73w

-EDTA B THA L, STFORBREOMEBEEAFART S, 1) 1 x10°#o hMSC |2 10 &
(0.001%). 1= 10248 (0.01%). 1= 10°{# (0.1%). 1 x 10'{8 (1%) &> HeLa M4 B A

T4 2) 1« 1078 hMSC iz 1018 (0.0001%), 1 x 10218 (0.001%). 1x10*M (0.1%; @

@ Hela fld & RAT 2. BHAOMIBERIZ, 100 ub P2 EEOBOMBRESH LS

2. 10%FBS 54 MEM 5= ~ U Fubd 11 OFIE TEHELERDICFE L, B o §
Tk Rz THEL,

122 6~8 HMH OHE: NOG =7 2 (NOD/Shi-scid IL2RYKO Jic) OFFERIE TIT, 25G $HFF &
DImL U 2T 100 pL BT 5. 1EHZ0 6 LU EE Vw5,

123 @H, 2k UMl L» TEBEAROF B MET S (6B, MR ORI
ENTih, S FACNVEREEREORSZHET S, WEEE (mn®) 1, B8 (om)
B (mm) 22 OFEATRO D, BEES CEL 1 & LUEBL YR KmikED
W0%EBAHRKESITELERET 16 BEZRB LILBES, 2TOBY AL RIS 4k
L. REFERGEHI O DI Bl U 2 SRR 10% T HERE R~ U IR T 5,

124 BRI WO, BERAGEE (BRI TR C& Lk BHEILE) %K
¥ . Spearman-Karber {£12E-50 T, S0%MEEHAGARE (TPDs) ZEHT S,
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x (=1- JEETRME) AELRD, n o 7 RSB U TEEERRABE S,
MRy L, y=x ERENSD, n=logy/logx &) KA, FFETE D REBERITS
UM BB A T T 5 2 LASFIRETH Do B AL 10 A0 Hela MR HA S
7= hMSC 1 x 1078 (HeLa fREIRTER 0.0001%) & B4 L 2 IFOIERIZREN 17% &0 D
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Bl L 7= 1 IE0= & RSBV TSR S L7 0TS (BREME) x 11083 & T5. 1%
DR T OME L TLES 2 & A HFATED L5 5, Hela AN OIEESHEM
FaAs /100 OEISTRE L TWAWD &2, 2508 (=log0.01/10g0.83) OB¥LiL
FRUC I« 0 EEBE L, 1IELEEERS 2O SRR TET LV,
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<SEMRI>EBETIHREERENOBHEL L TCOF S LRER IO -—KRER
Hi : Kusakawa er al. Ultra-sensitive detection of tumorigenic cellular impurities in human cell-
processed therapeutic products by digital analysis of soft agar colony formation,

Sci Rep. 2015;5:17892
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JEEEESENE & LT Hela M4 . EEAMIEE LT MEBEH KM ZERE0MIE (hMSC)
TRV S, W O HeLa Mila OMERFEEHEIZIT 10% FBS B4 MEM F5Hl % | hMSC OEis
{213 Mesenchymal Stem Cell Growth Medium (MSCGM) ¥tz v 5, #ide K hna At &
LT, DMEM BifREEHE (7= /—b by FZ7U =) 2ROTHE L 10% FBS 24 | «
DMEM $1L K TF 20% FBS &4 2 « DMEM K5, {EALA 7 4/ 2 — % SeaPlaque & &S K T
BUT 12%7 H o~ ABREENT 5, AL M A% e LT, MitoTracker Red
CMXRos & U} Hoechst 33342 2 VD, 96 = A7 L — NI, BEOREMIZ. 75 AF oo
IS B R E SN TV ARVLOREE L, ELII Yz AREARO L ORER
PEATIE LTV D, T3 F 70—k, 025% Y 7L -EDTA ¥5ifk. 4% PFA %ifi. PBS.
Buffer QG (BREEMEMA v 77 —), "A DT VA A=V T 2F LR FERTH,

2. BB A
2.1 WK o oo — TR
FRICRT & 5 A2 MR CRIND 3 RoT % %175,

KA HARE 100 pL
(10% FBS &% 1 x DMEM k)
HIAa/ERERKIE 75 uL
{(10% FBS &F 1 x DMEM H#h, 04% 7 Hn—2
=3,
RS R HE 50 plL
(10% FBS =47 1 « DMEM JE#l, 0.6%7 52— 2
=)
K., HEERE® 96 7oA 7 b— k1 7o L OEER)

L LT, 10% FBS &7 1 x DMEM Eifth & 20% FBS &7 2xDMEM 3% % 112 h
3TCEDTEL., 12%7 FH 2 — ABHITEF L I TER L, 3TCIZE-TEL,

EFRRIR KT HIE DR : 20% FBS 574 2 x DMEM B & 12%7 e — A% 11 OF
BTRYE, %677 L OFET 2 A2 50pl T4 L, FL— N 2BREE (4°C) 12
B LC30 piEL & 5,
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DMEM it & BV O A2 IR R IC TS LT3 < (il iE, 17 =Ll b 1 x 104 iR %
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DAEL, T L— b EBEE (4°C) 1283 (5450,
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Red CMXRos OB 25 nM) . 37°C. 5% CO2 IBERBED A L F o _— & —"T | K]
a4 A I E R BT 10%FBS 545 | x DMEM Bk X M CTERY bR
& (PBS # 100 uL WA L72f, —#EICHL 0 BR<) . 4%PFA #ifi% 125 pl 45 7 = /LIZHR0 L
(PFA FLi&BIe T 2 %), ZR T 30 OWEHET 2, BAER ONVLEEALEE | PFA 2fR& | PBS I
L 4YEd (100 pL VM0, 10 A&, PBS OFkE) % 2T -7z, 50 uL &> Buffer QG &4
Yo LIZERML, 37CT I MRS S, DEORBIC LT, BREWZar=—D L
I hoy FUTHREREAT., RioB@EIh, Shion=—3 7= VIERBICRET S,
AR A 4T 5 & & F T, 7 b— MIER LSRRE TIRE LT (o2t <
B, PBS &7 = MTHEMLTHEL).,

2.3 EHOIE
AfEDF L X hERL, 96 T AT b—h 1 T80 A REFOEEE ST =
TRET S, 3o0F v (F, o BEE) T, FRFLTIET S,

2.4 E{gaET

17z AR ORGSR E SO MBIV 1 v U RROm 2 AR LT
B, HEPLHBRELLMEITR 2 V7 AR GRS Reé s, RAE, 80
) | BERUEOZNFNOEEEESLEMSALEEEMB L, FALHEELVE-
RS muno—FY YHET A, E207 7 ) S0EERNRE TRV I LR Y EE
BT Aksy, PHEEE T =—2HHT D,

40



2.5 BB BRI IZ R O S RRINEE O #EE (10EGhMSCHIZIRET A 1 {HOHeLaiilan
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TIYFTL— DB 2 IHET S, BAMEET THeLafifl B —HIREHNTFAET S P oL
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Y AN E Ay RERG, 1607 2L (2F0D967 =T L — NI o D) 12431
T D 75 pLOHNRARE R B P I262,500f OMSC & 0.00625(8 OHeLatBBa & £, T+
tumvmwm1vm»u1@®mmmﬁﬁﬁiné:&mm&

AR O FHEIZN - T, MEBXERRVEEMNT 2175, /4, HeLafllan RiBEATH S
hMM@AT@%ﬁ%H&Tﬁﬁ_&WiU\@%ﬂ%abfnw:—ﬁé<ﬁmén&
W EREET S,

T R o o B E SRR IR TE O 17 A O RE

Bh e BN o0 5 B IZ - T %ﬁﬁ%WWmﬁmﬁﬁﬁﬁﬁﬁ%ﬁmﬁﬁmﬁmw
FEA %w 9. Hela fBAg & RatE B idia & 52 . Hela -ffﬂﬂ’ﬁﬁéu O REL D TRAE 00 A 4E 2 ]
ETDHI Lz d, BRI R D, T’LH B L7 1 7o T on =i
%@mtﬁ fH (=2 ==y i 5y ﬁ(ﬂmwwﬁawvmwﬁ@W+A
W) BEeAD. 1almERTT (BE Y = L~0OREOSR) OeTIZIE W Ton =—niEk
M ER AR FREE B L7 1 Uil T oo o — R L 7 B HeRA S E
=8 BR/ONDS. n BORITETIZEVWTa e =~ KR L A S (BRRMESR) §
. y=x"EREIN, n=logy/logx & WHIRKBENRD, ZOXEANT, FETEHB
PRSI BT AE BT 2 Z S NRRETH B, Thbb, REBMiaREH BT AE
PR E S AR O IRAE O & E LB e BITRI R BB IR O B & R L 2 2 2 28
WREL 72D, BLTFICBlE 7T,

107 87> hMSC {2 1 8> Hela #ERR 2 IR A S 7 MIQRB 2 Bt fR & L. T o&RIIR
TEIRBERPE LA TNDSET D,

H7E D hMSC {2 1 {80 Hela #lllE 2 B A S ¥ 7 HBEE Y 160 7 2 A 24HEL .
17 =)l BERRan-—ERHBRL T BUTEE 6 =)
Wz e 7 x VL
=¥ AT BT | BUT3 | ®iT4 | RIT5 | iT6 iy DRIy
EiF
0 159 160 159 159 160 159 159.3 0.9956
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1% e TR T 2 o s AR L A AR, Th b an o300 e L ORESRE
S (3o =y = U = 159.3,7160) 13, 09956 TH D, 1EORIT (#
7 = L ~OREOSE=160) OB TIZEWT e -SRI E R DR x. T2bh
SR A SE L1 Yz BT I s — SRR &R DHESE Y =/, 0.9956'¢=
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S o BEME TS SEHBE 2Y 17107 OEIS TIRAE L TV 2L I & ARz, BBt R & F
RO THERITL, an=—RRRETHS LSRR TENHIVEEILRS,
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<$ERH 8> BET IHHEERMBORE K& U T ORISR SRR

L] : Kone K, Takada N et al. Characterization of the cell growth analysis for detection of immortal
cellular impurities in human mesenchymal stem cells. Biologicals. 2015:43:146-9. (See also: Kono K,
Takada N et al. Corrigendum to "Characterization of the cell growth analysis for detection of immortal
cellular impurities in human mesenchymal stem cells" [Biologicals 43 (2) (March 2015) 146-149}].
Biologicals. 2017,45:106.)

Higli2  Hasebe-Takada N, Kono K ef al. Application of cell growth analysis to the quality
assessment of human cell-processed therapeutic products as a testing method for immortalized

cellular impurities. Regen Ther. 2016;5:49-54. (A corrigendum is in press.)
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1. e
b MR BERDRMEREME (hMSC) 13, 5 #{%E  TiZ Mesenchymal Stem Cell Growth
Medium (MSCGM) THi#E 4 5. bt MEDE kML (ADSC) X, S HEYE £ TI3 ADSC-
BulletKit "TH5#% 9 %, HeLa flll@13. Eagle’s minimum essential medium {2 10% 7 3B 18 i
{(FBS}. 0.1 mM FELHT I /EEEIK. S0UmL ~=3 U, S0mgmL A LT ko
Y EMA BRI TERET A, hTERT TAE(L L7 BSRH b £ B R ER MR (ASCS2telo) 13,
ADSC-BulletKit Tiz&+ 5,

2. B B R fi AT

SHECH D 1 x 1098 hMSC T, FHFH 1 x 1008 (0.1%). I x 10218 (0.01%). 10 {@

(0.001%). 118 (0.0001%) > Hela MiIZiBASH, TI75 77 A= \2ffHE+2. Xk, 5
HEFCH O 1 = 1008 0> ADSC 2, F R4 1x 10 (0.1%) . 1 x 1028 (0.01%) . 10 1 (0.001%)
O HeLa B ZRAZI®. TI75 77 2 22858+ 5. MlEid, Dulbecco’s Modified Eagle’s
Medinm (DMEM) {2 10% FBS, 50 U/mL <=3V > S0mgmlL A RL 7 hvof ik
MZTHEHE 40 mL TIER L, 2-3 HEICERERT S, BXF 0% 20 70T MNIEL
ToHilRE, ) CEERRETA R IR (PBS) THEV, 0.05% RV 7L -EDTA IR T7 5 A o
P HFEEY D, HEE LM, 450 g, SARIRLAEE L. B BIE AR, iR
HUCHIBR A BB T 5. WS L 7RO — 8% R Y U Y A—ERTTRE L, ABIEA D U
A CHIRRE A ERIT S, 1 10AORMAE T175 75 A 2ICIFHE L, ROMIE chEE
T4, ZO—EOWERFEE 10 #H (HeLa Ml % =34 7 L7z hMSC) XiZ 20 #LE

(ASC52telo il & A XA 2 L7z ADSC) FTHVIRY, MBBEET I TRoR3 An
B4 D,

Ru={loga(Ny- 1/ NV (D 1~ Dy)
Ne kK fE(RBF OB, Dk RO B
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