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(AP MR TERRSE 5 58 LBHT5.) BHEDHBNRTWDLLEZATHS,
b MR TR A H O SR Y X 2 UCE, BRRICREET A EiEHm
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B REOBBEEFHRT 565 EEEE. oncogenicity) X0, AFREMME T
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5. £ MES/iPS#RRMIERO-HOEESREERER

b hPRMEERERAE TR U3 e b A LSRN T8S (v b ESAPS #fm T&LE)
OEEZ BT A ERERERRIZIL, Brualc, OFCE - BB o 5B ETMm - SEE
BRO> 72 30 D RIS HERER . @ o 8 5 B OO S MRS AR 00 JRAE 2 FEAT 5 T2
DORE, QBRGSO MBI 2 EEBN COEEREEL M 2720 0R®R, ©
3EENRSHD, O, @, @ORBRIZ OV T, £hER 51, 5.2, S3THETHR<3, fFlo
LD 5 HLODHEE LT, W 20D invitro WEBHEIL invivo MBRIEE R 1 RUK 2 I2HR
Uiz, EEEEOFMcE T, FRBEOREBR2EMF L, MHBEREOHE#FER L
ko, RBREFREER L, BpUS UEFMRET YA 52 8,

51, BH - BHHOSKEREES - REEFHOLOOEREEHR

vk ESAPS ffwi TR 2 EhE 3 272 offilndi & LT, v P ES#IRITe HiPS 41
R - 30 7 B RSE LIRS, b - N 7 RO O BEENE b ZEEME A REET A 700
W27 7 bR L AEEEN AR T A 28D D, OBROEEEEARERIC Y
o CHL HARRERRT (WHO) O4AmEMREVEMZERSE 61 KERE (Technical Report
Series No. 978 (WHO TRS 978) (K 25 4F) @ Annex 3! BNBEIT/2 D,

5.2 PSR SERAKOEEEEHROBREZTET -00FEB

t R ES/iPS MBI THE G o P RE ST R R R & 7 2RI, B ixs
ORIEFMIRIC L. b7 M ESAPS Al OV o fh o> B BSMBBEANEAE LTV 5 Al e
WAH D, b b ESAPS MIIT T b — - JERBEIC X SRR R TR OB - L UL
TWAZ b, FEEGRIERRBICBIT 2k 2{he b ESAPS flR0RAERESY, HE
AT ABENOH5 BN CHAREERMBOBIER L » HICHERE (&M
BRI ORAE) ¢ LTHHMEL, BETALBRMRETH D,

5.2.1. S - BRESOFSE SRR R
5.2.1.1. invitroRE

o LR SRR LR O TP ICIRAE T ARy e TS BSAPS MRARICEE LT, B - BSAPS #R
BOSFv—H—EHRIET 5 2 20 LTIl 5 = L A TH D, Hikk LT R
4 kA U —FR RTPCR 23, R UHHE BT O H3+8 R0 U %30 2+ 2 5k
4 Tz 521 kA MEERETRRE SRR S R EBRBT oD, AL,
BT 25 Fv—F—0FAEE, B8 s RoMEET S I TOMEL TEIBLERD
%o B2 VE LIN28 bk« 2IEH v MY EMIIE - & MERICE VW THRBLNED LhT, #his
t b ES/PS MDD —Hh— B2 LN TWAHAR 23 b iPS #ila) & MR ~D 4



LB BT, iPS i~ — L LTOBEREMIIE 2V L BRI TWS 3, 7
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AT LIFTERNW

5.2.1.2. in vivoiiB& _

MR ORI N ESAPS MBORELEE, SRR A AV T invigo RERTHR
ELFHETHZ LEBEE LW, 2L, WEICBIT 5K b ESAPS Ml QR &I,
R REE COEEBEE AR UTFl+ 25 2 L b BATRQVWDRHETH DS, K
FAe@ Uik, NOD.Cg-Prkdce [12rg™S4e(Tic = 7 X (BT INOG =7 A] &5 ,) 6,
NOD.Cg-Pridc [12rg™ ™Sz = 7 2 (BT INSG= 721 £ 5,) T ¥ OBRERERS
T ARENRFTLRD, Zhboo=y A THIE, BMREEDNK #ilgs R xELTREY,
Ko Be 7 R & AT e S OFRCHRE O EF R 8918 C.Cg-Rag2™e [12rg!Sus/ic
w7 A (LUF MBRG) =7 R) Lw3,) & THiME, B#isk O NK f#illns KELRER
M, B FELBRHEOAFER NOG w7 AP NSG vV AL BBV EBMbENTVD
112 SCID ¥ 7 A% NOD/SCID = 7 ATV ik, BHARRAMDIBENRLSE ),
SN NE L5 EEEERER AT, EREZHELE Ly, WHO TRS 978 THELE X
NHZ— FeRERAWEFIEL ENIBRET SRS b ESAPS MlaE HIT 2100k
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RS ETA0ThHILIE, —Ric, SSMERIZEE T 2 MRS 2 Hh 2 iR oflE
FABAEIEST Ch DR b ESAPS #ifas Av 2, S RET 2ERICE, Milad -~
FUFACRE L CEES LE AN REEE LS 2B 81034, 22ds. b ESAPS Ml k
U7 BRI LA E M ~OSBIC LD TR PV AREITHE R OED, w
DRSO INEHSHERMETH S, SHFEEHETF - ABEREE LT
i, P Y USRI TP ELE RS A HELMNT, MY T BT LD O
L7z S LI % ROCK PSR 't 4 IRl BRI s b= ) PR L
THREA D SR P oRiEdiSH 5, BEHEROBETIL, EROBRSANOMIDAEES
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THIEREE LY, ERBREMORIT. BETH DR R CREBREMOEGFREL TR
L ECRET A, | BHC O EAEFEMATaE 2 & LC 10 IRPLECHEMT 5 2 L A8 E
LW, 1B D& BFEM TR Ze o & U CRIECY 6 LLL L CEE-&hil, EESHIE
EHRWBYAF—ZOAT YRR FEROATYFEELRM LTS EEL LR,

BBPEHRARL L R Z2 4kt b BSAPS Mo BFE#HEL - L TCEBRET I OT, ®
AR OB ERHCHEA T T, b MRS TABICAVWLRD L O L0 G MR FERE
DRI L b ORI AR b, Fhi T 5,

PRRLE S BRI T B3RSk e B ESAPS MIBEORAERZ M T 57202, B
IR SRRV AN - 72 B & R MBI RAE E b ESAPS MUK A RS 2 LicitE
ABRARET S 2 L ARECH S, BIEBENC SV T, BRI L 25 b b T fF
RO AFE LFIHOEESBE L T, FOXEDORE TR 5, BB IIFEII B
A AR EAC RV, B2 AHE0FS L I ESAPS M E SieiaEl 2B
Lo E2RE L, BIEEERELKHEE (TPDy, : minimum tumor-producing dose) & 1E{E
HBRE COMMEHET 2HERD S, BIEMMICOWTL, BIEREOF D TPDm i
BT D EEEAFEER —FHEICET 2R TR A 5HR L 3 5,

¥, KAk k ES/APS HIFADBAEEZ M T 5 2 LN AMNOESICIE, BECROBER
LD EOEOAREEMT D Z 2 UFFEENLS 5,

TPDuwin W8V HIEEERMESRE G L, RSB N IERB BN TH S
ERDODTELZE, 728, TPDm LEDRFEN N E BHEFANRENIL LE 2 EBIoRT
T2 OEEEOFREFELHLNT VD 8, ZOMOEMIIERIZOWTE, 5360EBEE2%E
wTan k.

A B RRICY. 40y ESAPS HEFaRE Y invivo SRBRIL. HHRISLE - BRSO B R
FaaitEiER (522278 2L TERTIONRRENTHS,

5.2.2. thR®E - BESEONRIEREIRHMER
b.2.2.1. in vitro&Ek

R ST R L O M IRTE T A TR I B LR, BEER ORI A %
T HINA D HETEEERATIC & AT L T T R mAakR ] 1018 | R o m =TGR
B 28 LT U F VR R o S~ AR 7S K D SR A RS (R
HERR) O P Lo TFHES ARETH D, L, BRERTORMMEARIZIZ, WTiho
in vitro RERC & BB EERMROTFEDOREELZER L 5 2 TY R 73 E2TT
5,

FRRETA A MEARAT I, TR L 0 FAE L Lo iR & | EERE O T vhab bR
FTARILLOTEARRTH D, —F. FTUVFNVHREX oo —HRERiL, BVERETHE
GHIREZ T 2 2 2N T HRBTH LR, R TE 5O RBIFRFEE G L
OHlE. b bLESEORVWERERMEIZIRLOND,



W LT, PRI ORI R AR ORERE M 520
W, BN & A EEEE R IR IR R E T A, EIEBR AT O BRI, B
BAS X REPE ST BRARIR £ 72 5 b b TS ACHERIZIB R BRI % R A 7 LB PREE 5%
7%, HREFDOREEREROBES, BAEL 5 2 BEEHR RO SRS & Biks
B RELELL ) A CERMTAZENTE S, RETHIARMEOL LY
MRLDRFHED B L UDHEE SN TR Y, 2o, ZIUCEET 2 KRB 2~k s FI A
FEE/R A LM, BEIEREED B < TR S NFE STV 2 HeLa ML S % B4 u RIS
LLTHEAT S, . B REMIRIC T, S SR & N MR AR A o A L
To MRk AR D Z EEE L,

IS OEETFD in vitro HBUCRE SN BER R TRAMENEETERVES ThH-
T, THE A UIERRS OB T 2 BHIER M AR 2B o0 T2 MET
BT LRARERESIT. e DR F—a VB A ER L ETERASIIC, ST &Y
FHNCRENERATEL LS RBINROBRELTI 2 LBBL NN, BDTEBIM
RRBREBDOT, —HENEIRER L T2 L OEBEPARLETRT IR TER N,

5.2.2.2. in vivoRtE
S OEBE R AR A o EisH R OB, B MRS EES VT invitro
HBRCTRAL, ML EAEE L, HEL, BRICET AREEENEORERIS
ERABY T OYEEEME L B LCIET 5 2 & b SE TRV S TETH S, RIEF
A e LT, NOG w7 R 6, NSG w7 A TR YOEERERS Y ABRENRETLNR
B ZHHOw Y AL THNE, B HIARUNK Hila% KELTHY, X— Fv U R LT
b+ OMHSCHAE DA B E U B0, R L A B 0 R L B R R A B S
FTAEEIIE, MRE N FCERB LTRSS LS RERERR 25 1084 BRG
=17 A% T #iE. B ABRR R OYNK MR 2 K4 Le REE7EH, b M&i s o £ 3545 NOG
T T AR NSG T ALY RN T ERMBILCV S 112, SCID = 7 A% NOD/SCID = W7
AW OWTHE, BARENZMBEAR LN D, R ESNE L 5 EREMNERR
BOCIHERZHE LV, WHO TRS 978 TR X5 — Fv v A&V 5 Fikh, #En
WCIRTE T 2 E M AR T A R ME . FRIBRER - TLE S 2
hAT, AEOBRMICITES 2V 18
R RS O R AR BT 2 B ERRROBRERS M T S BIC ik, B R
J:@“5%%&?&%&5@%ax’féfrmz@ﬁ%éo Troh | Bk GRS & S R AR S Bt
REMORA & e B e b AEREIRIZ A S 7 U B BB 2 5% U, LR AR o SR B S 1T
FHEMRFHC B C, FOEBEN Y HERT 2. RELEBEREICBW G, £ 3/HE
DB A % & T ol IR 2 B L 7B OB R RE L, TPDw &IEBEHBE TOH
ME2HLPUDHEBLTE, 20X RREETH 2 ik v, AR O/ B0
o EEFEMA IR L 25,



RET LRSS ABEGRBEMBEOFELSH L UDHESINLTEY, oI EE
P 2 RHEB A~ THRESFIR R TH 255 UMME, BEMRES R R IR
ERNTWS Hela MIF% %2 B S BMR E LCERTS, BRORL B RMIE 28
A7 LB BRBES 5RE L. B BRI D TPDw 2 HHNCEEI L TH<., BAHEhS
BHEGRMRORERIL, H< T TREL S 2 BEERMIT OSSN % Bt i &
I L RE LD 2 CERESNEZLOTHA Z HICERT S Z &, 20k, Bt B
. EEICSREEE SN RIS b AT LR R F AT A 2 e BNET L,

BEMACOWTIE, FRAMB T, FREAMEL LAHERONTYSEHTE2 L, %
< OBEHMERET L2 LMNAETHD 2 & o, BB ICESER ORISR - 82T
AL EWTELD DD, WEHE TR HVGRE M, FEK OB CBRELNT
&EREEHE & OBEIC W CRICEORE WSS (3 HBH) i, IR ehE C kR
REFMELTH L EEEBT D, BEBMOBERFFCE LT, 53.6B43E 752
k. '

R SUIFRRFHI B W T, B BB O T CIEREEAERY 51D TPDws % #ET
HL BT, BHEHREEOTO TPDLy (1T A EERKIERE BRI ET 5REE+54
B2 TRk TEET D, O, BE L7880 S0%IZIEES ¥ 5 A& (TPDs:  tumor-
producing dose at the 50% end-point) ' ZHH L T Z & bH A TH D, TPDso [HILBVEXTR
MR OERBMZ ERMIORTIRE CH Y . B OB HEsuike OS2 5%
TAHEOLEE G & 7 D, WEREDOBUT, BIITAOES EORBREMOETFRELER
L7z ECRET 5D, LEHC > ERMGFHMI AR idk & LT 10 TREL FTEmT 5 - L AEE
LS, 1B BREHETTRE 2RI & L TRIK TS 6 LRl L T hil, EREE
HHEBT AT~ OAT Y XRBERAOAT Y X MR L TWA L EZ LIS,

BN & R ST A - U O, B ARRIR OB S AR AT Wl L i e 2 B
DAL, OGBS R OSEEME SRR ST D & MBI E
ENBRNI PR INDIUERD D RICEET 5, BRI ORI U 4
AT 2BA R, BELMRETRICRES 2 WO H 2 B HEERER O i, 7 04
TFRHBICE S R2VWEOLHY 2D LIEEETIRERL D,

AR OBHE CIY, EROBERGHROMRARLZBRL, BEffRARELT—F 7 7
7 FRECRWEHT, TEAETE 0MEMIEZEET A Z LT LV, S8
EnedoBAE, HREMHLBONERENBEETHAEEY, Bitd R
TPDin {337 DIEEEAMES L LI LU TRDTEL Z ., 728, TPDma LLEDREMN
W L BRSNS LA L S BITTRT DD ORETELRLR TS 8, Foft
OEMFRREEIC OV T, 53HEESECTAI L, fob, HEENE 2 Rom g
ORFEEFMT 5 Z LN BHOBECE., RBRROBER LOEDICAECEBOS H4E
AT2Z L0 EIND B, T, BB VLT, IRt R e 25 = &
HIROAFLAAOWRBEFHREL T, TOREOREEMRF TS,



AR H < F T, PREIEMS TRERBLICRT A EEBEERROBEOCE B2 FHET
A0 TH-T, b FCOEEBLEZEEMET 28R TRV LB L T SLER
D, TR, BbEEICENPOBEERMRORBEL TR T 2BEOHTH S, in
vivo TRBRIL invitro BEBADER AT 0BEL L L CHETAZ EREE LY, invito RBR
TORREEME X - LT, 070, invivo THERL X 95 23288875 YTk, inviro 95k
ORI, RER YR EE L. BIICK S RALEETH IV, 72k, HEERERO
MBI U TSN OB NRER RS 52 232 LML TWS 221, LER- T,
2 3R TEARB AT 5SS, BETREDAOES COBEEMBZBESIN TV
BBIZOVWTIE, HWEHE FBECIRERE 2R L WERERGIROFEO RN EE
LES2TREDY ZAZFHHEEITY Z &, b LELRAE FFEOE 23 AMIRTEOBENMHK
NA~DOFEAERER (PDX : Patient-Derived Xenograft) (283 5 XikERL K b2E LT3,

5.3. BREBMAOE MBS 3 ERBE COBSHEEETET - HORR

BB OEEEE A T 210 bl TERBERER & U TR, Q&4 | ES/APS
Mt ORAR, O EERMROBAEIINL, OEFEME cOR 5L BEFREE, 2
BiIFond, O, Qo0 £EMRROSF~—2—ORH, FE{CHEEOBRTY
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<BERR1>BET DRMEES/iIPSHIBORIHEL LTD in vivo EEREERE

Hi#t : Kanemura et 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:¢85336.

{Ai#E]

1. #RabsaE

BB AIZ L b 1 7o L ApMXs-POUSFL, -Sox2, -c-Mye, -KIfdZ 8 A L TR &
iz b MPSHIIRER201B7iX, SNL” « —& —##a L5 ng/ml bFGF% &1 rReproFF25THI %
FAWTHERFRER T 5, FURHES36B 1L A D> & ERER L7 B RS SRMESF IR & B & iz,
HIEAE%S9, K11, K21, 101, RNTOXJIRNTION., [FEZEBZ64 O FEEENEET
I8 B A 5 MBI A A0 R OO BUE REE S RIS BT 5, BUEIRHEAEARIRD &
POUSF1, SOX2, KLF4, MYCL, LIN28A R (XGLIS1 (iPSHBRZ#:59-G, K21-G. 101-G, RNT9,
RNT10) W}XPOUSF1, SOX2., KLF4, MYCL, LIN28AJ UpS3shRNA (iPS#RIEEE101-EV,
KI11-EV, K21-EV) BEASIZENBAT Y Y —< 7 ¥ —c L v, iPSHIREZ# LTx.
IR LOPSHIENT, B ORMEFEaRE T & il I T, 5 ng/mL bFGF% 5 ¢eprimate
ESHFHIE VTS 5., iPSHIRG BB &3k 117 (RPE) IR 71— (59-G3 RPE,
K21-G18 RPE, 101-G25RPE, RNT9RPE, RNTIORPE, 101-EVRPE, K11-EV9RPEX|IK21-
EVISRPE} ik, RPEHERRESHL [B2747°U A b, 2mML-Z 4% T 0.5nM SB431542
R 1210 ng/mL bFGF % & ¥ ¢Dulbecco’s Modified Eagle’s Medium: Ham's F12 Medium (7:3) ] T
HERREER T 5, b FHIEERPEIL, L-7 V¥ T | GA-1000} TUPOFGF % & T Retinal Pigment
Epithelial Cell Basal Medium CHERFES R4 5, FilEEE# L2 b MPSHIBLH SRRPERMIARIL, BZ
THEXII 2 T F 0 LIS T 29 — 7 L CARHE U - RPEARR S — MMERLC AW
%, RPEMAL — bk, 10% 7 /H5RME (FBS) & Ham's FIOEH T4, RPEHESEIHLC
JFESERS R Uk, o7 5P —BIcad—S st Ed s, RPEMIE — K
i, BER L P AL ERSLEFREIV——vf I A s g icky
Wy v Ll o v 5,

2. B EER
21 =7 AR THHE

B2 723 5 EOHeLafIl %, 200 pLD <+ b U FA LRE XIT200 lLOPBS (= b Y ke
L) @B L., 7T SRE oM X — v 7 2 (BALB/cAICl-nuwnu) |, SCID< 7 & (C.B-~17/Icr-
scid/scidlcl) . NOD-SCID—< 7 A (NOD/ShiJic-scidlcl) X IINOG< 7 A (NOD/Shilic-scid,
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IL-2RyKO Jic) DR TR, 26GHERE 2721 mLy ) P32 RT3, 8
GEEE =5 —F 5, EROKD Iy AL LR E, WBFEM L. 4% 5L A
TAT e RCHEET 5. AT 70 R, FEENREIEOZDHBYET 5, a2
HEOv MPSHIKE20IB73UE1 x 1050 b MPSHIRAH SERPEMIMLZ . 200 pLo< + U
EIRAXIE200 uLOPBS (= R U A 7e L) IR L, 78 REROMELENOG-< &7 A4, 26G
PR A7 mL e ) v R M TR TS L, 6~155 IBET 5, $ROED Y 0~
VAR SE, BHEA LAY 2y FCERL, 4% 7RV LAT AT RTEET S,

22 7w MEETES

3 R~ K v b (F344/NTcl-rmwrma) %, 772 2 22 100mgkg & % 25 ¥ 10 mg/kg
L DEROERENESIC LY R 5, B 05% Fa b I N 05% 7 ==v7 Y i
FEiR) WLV ARBOBILEIRT 5, 27GHES 2 FHWCHIRBOME L /N S < BT 5,
Tk, Frx RBEOHeLafifa, b MPSHREEX 132 pLODMEM/FI2ER IR U721 mmPd 55
Db PSR SRRPEAIE > — b & | 33GEHET O WA I b ) PR RWT, B
BEENBRER D IR T A i— 2T RS 5, #IBSUIRPEME S — ME, AR R T ot
RKLEBAZFEBBLTAIN P I POBERFER LN, AETOEMMEEHC
BT 5, BETOERLEERIT. 7L/ DOX—FI v MZBWTESICBETE, #
BTAN—ZOHHE LTHEY, B LEZX—F2 v b2t =¥%—13, ERD
BbohicT y MIZRESY, BELESREREERL, 42737 FL 7T FCRE
1A,

3. RT-PCRE UVEERT-PCR

WRNAMF » ML VI L, BET D47 ADNAKLA Vb 7 AEEIZ X W RET 5,
PrimeScript RT Master Mix & PrimeSTAR MAX DNA Polymerase® AUV T, 50 ng®DFERNAS L
cDNAF{ESI 5, EEPCRIZSYBR Green# IO CTITV, BT HEEIIGAPDH THIEY
%, TEERT-PCRIZQuantiTect Probe RT-PCR Kit% AV THT 5, EAYE G T DRIELL, RNase
PISEIEMIT L 0 ATET B, FBRT-PCRIL, 4591 2 479, KERCHV BT 0T b7
FA—OEINI, RIe—T LT v—0BF (B3EFRL) CEHTD.

4. Alu PCR
v MR RERANES R 7T A O T YA LT VB, PCREUS 8% 7 1) 12,
AT G A =5 ’—AAGTCGCGGCCGCTTGCAGTGAGCCGAGAT-3 . 50 ng DNAF -7 L—
b 2 UPrimeSTAR Max DNA Polymerase™ FiV 3, & MHeLaffifd DNA : = 7 ANIH3T3 DNA

23



Biga HEEODNAT 7 — &, ANPCROBHBRESRET A -DICHWS, PCRE
I 1% T Ha—A XV ERWEERIKEICOBE L. FOWEEBIZT X AL L TH Y Ate,

5. SafEHifiib
B L7z #MIT 4% TR AT AT e FCHEET S, 77 ¢ o U BEEE i,

HE ot B, Z0%., /35 7 4 VEHIR AT 7 4 ALO T, % 2 L2 TRE L, 100%.
95%. 80%. 70%T ¥ ) —/LC& %5 oMk L T ETT 9, SIRIE 10mM 7 =8

(pH 6) T 95°C. 50 4y L. 04%Triton-X100/PBS THEE, 30 AT 5, BT
7 4 AEEIA L Bi e b Lamin-A HUA, HUBEST1 Hifk B Ui Ki-67 Hiik G4 3, #Eid,
Hoechst 33258 i DAPI THA T 5, TRERIREBO & b iPS HIAR H 3k RPE #fait, 4%/37 K
AT AT FCEE L, i POUSFI (OCT3/4) HiiE3UIH BESTI Hfk Civt 4 5, ik
i£, AlexaFluor 488 goat anti-mouse X 1% Alexa Flour 488 goat anti-rabbit % Vv CHE[ AL T 5,
HOLBAME T, BURBRMERIC L Y Y Aty

24
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<BHER2>BET HkaL ES/iPS Ml D&% & L T gRT-PCR

Hi#8, : Kuroda et al. 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

[Fix]
1. Total RNA HhitH

%y MOFMTSRTOD TR ba—icitoT, Yo 7w L2 6 (PS Ml % 53k S
EIMBAAR ) 2 H#E RNA Z4htH U, DNase U E1T 5,

2. Y& RT-PCR
2.1 PCR mixture % QuantiTect Probe RT-PCR Kit # VT T O X 5 ICHRET 5,
a) PCRmixture (LIN28)

" Final conc. Assay/well (pL)
QuantiTect RT Mix 1x 0.25
2% QuantiTect Probe RT-PCR Master Mix 1% 12.5
100 pM Forward Primer 0.4 uM 0.1
100 uM Reverse Primer 0.4 pyM 0.1
20 pM Probe 0.1 pM 0.125
RNAase free water - 6.93
Total 20
b) PCRmixture (GAPDH)
Final conc. Assay/well (uL)-
QuantiTect RT Mix _ Ix 0.25
2 % QuantiTect Probe RT-PCR Master Mix 1x 12.5
10 pM Forward Primer 0.2 pM 0.5
10 uM Reverse Primer 0.2 pM 0.5
5 pM Probe 0.1 pM 0.5
RNAase free water | _ - 5.75
Total 20

TagMan® GAPDH Control Reagents (human) % f# H

2.2 Total RNA FEE A LAT D X 5 2Pl 2,
a) LIN28 BlEF
BERAOT 71— FOTHR
FA3E iPS AR F 3 RNA #2/& % 3,1, 0.3, 0.1, 0.03, 0.01, 0.003, 0.001, 0 ng/uL. & 72

[}
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AL 51 RNase free water THR L6 O%F4 5,
P 7 RNA OFRE .
2L RNA OTRER 10 ng/ul 10725 X 5 Wil 5,

b) GAPDH #IER
BREBRHOT 7L~ bOEH
F43k iPS HIAL S RNA JBEE# 10, 3, 1, 0.3, 0.01, 0 ng/ul. & 723 X 5 12 RNase
free water TR L7 O EFHEH 5,

27 RNA O ,
BV RNA OFRED Ing/pLl 12725 X 5 1T RNase free water THR LIz L D%
WY 5, |

2.3 PCR A 96 7 == /L7 L= MZ PCR mixture % 20 pL/ 7 = L§28MT 5,
24 TV hRIEE S pL/ T m ATORMT S (L<<EET D).
25 UFPF A LAPCREBICY Y M5,

7E B RT-PCR A

Stage BE fisf ]
Stage 1 50.0°C 30 4
Stage 2 95.0°C 15 43
94,0C 15 %%

Stage 3
60.0C 159

| Stage3 BASVAMRVES. GAPDHIEAO VA2

27



7 L— hMRE (B 7VA, B, CLT5D)
. GAPDH . | LIN2G
1 2 3 4 5 6 |7 8 9 10 11 12
A | 20187 201137 : 201B7 | 201B7* | 201137* ; 201B7* R
C BBB
p| ¢ e e
E| s | s3 i si
F SOBSOIDW
ol . " '''''''' i
i o b P

*%Nt—v—ﬁ %rﬁﬂmﬂ‘%ﬁ 201B7 #ilng/pL Tuﬁivﬂs (Fﬂiﬁﬁ@)

LIN28 probe., primer Bl

Primer {3 100 pM, Probe §% 20 oM (ZFRE4- 5,

Gene Probe Primer set (5" — 39
Probe sequences (5" FAM/3” TAMRA) CGCATGGGGTTCGGCTTCCTGTICC
LNas | Forward primer sequences | CACGGTGCGGGCAICTG |
" Revemscprimer sequences | CCTTCCATGTGCAGCTTACIC |

EBE CHMEA LIN2S 2B LA OHBT R L LT, CHER 35 2B AEHBAIR

&5,

28
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<BERH I>RAET DKL ES/iPS #Wila#HiE L LTDH Droplet Digital PCR

Hi # : 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.

[Fix]

1. Total RNA i
v MIBF AR TWD 7 a ha— i fito T, YA E S (PS B E 4l
ST HIRRA &) LR RNA ZHiHI L, DNase MU E1T 5,

2. Droplet digital PCR.
2.1 PCR mixture % One-Step RT-ddPCR Kit for Probes # VW TLITF D L 5 T4 3,
PCR mixture

Final conc. Assay/well (uL)
2 % One-Step RT-ddPCR Supermix 1x 10
25 mM Manganese 1x 0.8
50 uM Forward Primer 0.75 uM 0.3
50 pM Reverse Primer ' 0.75 pM 0.3
50 uM Probe “0.25 pM 0.1
RNAase free water - 3.5
Total 15

2.2 Total RNA B2 LUTF D & 5 IR 5,
LIN28 HIER
BERRAOT 7 L—FOFE
R 5y{b iPS FlRR I E RNA B % 0.1, 0.03, 0.01, 0.003, 0.001, 0 ng/pL 2725 L5
\= RNase free water THINL =L OERRART A,
¥ 7 RNA Ol
T2 A RNA DEED 10ng/ul 12725 X 5 izffifld 5,

2.3 PCR tube {Z PCR mixture % 15 pl/ 7 = V280035,
2.4 RNA FE% 5 pl/v = VT05MT 5, (K<BESTS)
2.5 Droplet Generator # VT, Fo v Ly MEREITS,
26 fERLLIZ e v 7Ly bRE 96 V=T L— MZBT,
2.7 REPCR K5 '

Tt 75—

29



Stage R LR
Stage 1 60.0°C 30 47
Stage 2 95.0C 543

94,0°C 30 %
Stage 3
64.0°C 14
Stage 3 # 40 A4 7 AV IR,
Stage 4 98°C 10 43

2.8 PCR FUiiii% QX100 Droplet Reader % R\ N THEMTS 2,

LIN28 probe, primer 2%

Gene Sequence (5" — 37)
Probe sequences (5 FAM/3’ BHQ1) CGCATGGGGTTCGGCTTCCTGTICC
LIN28|  Torward primer sequences | CACGGTGCGGGCATCTG
"""""" Reverse primer sequences | CCTTCCATGTGCAGCTTACTC

Primer }2 UF Probe iX, 50 pM (RSS2,
EER

TIAT - Lo TEMT =— ) S FRERRRDOT, FIFBRETRLE,
BAEDOREIC L D RERNRE CEET D 2 &I EEPLE,

30




<BERBASOHEBELEZAVEIERETO in vitro EESHERSR

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

~ Sci Rep. 2014;4:4069.

DB BEL Y v - - B5R]

- ¥ MES/APSHUIEE =XV 7% v b

mOE (1,700 x g G LIS FTE 70 D)

- B I X

- = b I XY — (B E Ly

<967 = VT L— MR (bhuliFE vy

c 96 =N T L— Y —F— (WREMNE : E%E 450 nm. BIEE 600 nm ~ 650 nm)

[EE]

ME’%?%*&>

- HEHIAR L 7= ERIFEE TV TN, FORBICHBEFN LT MEREER
ﬂ@ﬁ%@m?é P Z AT S mL, HAREELAS 5 % 108¢cells TH B\, V7Y
7 U5k EEORSLAIAEE 1 < 10 cellsimL &35,

- ARHETH, ot RERS oS LFOMEEICE S SRR gL, *
NE—OOEMER LTHIEMSR E 2 AR oRS{CHEREEEHT 5,

- FRNEER SIS O TR E OB LY . L VBRE LIRS (cells/mL) ¢BS
PR R DHENH D, EERRIIAIE SR R MR R RN EI ER T 5.

<F oy hOFEA>

- ERARIE 200C~25Cle B+ 5 2 &,

s F— MR E R o THRE R R TR, TV_F%LékLT“*ﬂ—ﬁjW
T LICBIE DT TY o AR TN SRS RIEEER R Y B,

T b= AL O o MEREAEERL, FRABRESHEARICE L TRE T,

<EUKF (aE B3 o>

- JE RSN R DS HE AR e T BT, REhAziRtg 18 BRI ~24 BERTESSE L7- L%
P TV T B,

R EREHIAHE AL L, FOROEEREICLEEINL LD, T 5T EhASH
B 7Y S ETORREE—T5,

BV LR BN A 1,700 x g (3,000 rpm), 10 min, =R TELTAIE, [
I Ehsmmi BiFx AR &3,
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CFCITBEICE LR WESE. 20CUL T CHBERET D,

< ARHEghARVERL >

- FERERE A R OSSR R R S I R 2 R T D,

- REHEACHE U7 18 BRI ~24 RERIZ ORSE BIEER Y ) 7 LR, MlRE R LT
AR RIE L. <P (OF8 LE) OTRE> o THEELE» LR
8%, WEKHT S EC20°CH T CHRERET D (IERE ORI TTEE),

S BIERS L e SRR R U LWV BRI U OB R 2 MR T 5. FeWIiE 30,000

~ cells/mL 225 41 cells/mL % C 3 {55 0BMEAR L TRAEZ T D, £ ORITEYZ2
Bb 2 53 0BREFRUTRERSERT DRy, £, izl oy s 7
FERBENLOLH LT, BTEHIO DY w b IERT 5,

HE Strip O— 2 FRHEMERA L L, 22 CHLALEEREN GHERSSR L 2SR
Blogr bl B3 5 & R,

- BREE L AERIC Strip O— 0 AREEMBAICEE S T ERE L WRSIIE, EEd
BUCHERT 2 7 AR bT o b TED 24 7o), 2720, EREESELN
DHERER A BE T &,

[&4E]
<HEMHE> :
- ERTDAEC. BCILCN BT V— bk, o be—n, Bita s be—i fiil
e, Yok (10 %), WAMEEE, SL— P —ARERICTD (HRP ERFUEERR
U TMB SR LA EE)
- PEgE (10 x) A EROEEKT W0 FFRT 5, EBHFR (1) 13 1-Strip Hiz v 72l
EHhAmL BELAD (G50 ul/v o uxE 120 « 8 7 ), MER {EAHTS Saip
¥ WhbhETHKT A, 2L, F— M A S BAE. BRovy T v
WCETIREFERLSHICRANT S Z L, :
RO ERHEND BT HOBED o b —iid, EREANCHIRE T4 FHRT 5
(FRIE 195 uL iZBBiE = v b — 5 pl Z B AT » 7 A CRE LT, 50 ul/™
T TENWTND Y = VIZIRIIT 5).
cEtEar ho—uiE, FRETEOFE Vo TENT S
» HRP #Z#HUREmE, EREAICARE T 20 AR L TRER S0ul/v =/ x T
D FRWNTAZL, HEEFRVHLZHBO HRP ERPURER IO R
Bzl )
< TMB FEiR . BABIED 20 SRi~30 FHC, BHEE Sopl/v =/ x U= V) B
BEREHLOF a7 sd T, EHTAECHRERIT CERTRETZZ L, #E
BHAEY L0 TMB BIRIEE0CHICHBICRET Z L.
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<HIEFHa> .

(1) 1BC2LCN E#{L 7 L rBRBT 2o 2 L 2R LEER, B 71— 2RV H
L., BIEIER L2 Srip 27— ML LA LTHICR L., T2 v 2 20 THE
WRET D,

@) ZV—rROFRAF -2 LT Stip ZEE L. TR (10 350 pL/w =)V C 3 [EHE
BB, FO%, Tl bR LT F A7 SICBEE DT Ty =
K- TV BB EE Y R, |

(3) HEYEMRAIRE, BlERERE, BELLEBMED Y P L RO F e —
B, Hasopl/v VML, FTL— b IR KR ER LR, - b
N B TRRT 1 BB L S8 5,

(4) L= bR L, TR (D). 350 pl/ v = LT 3EEEHT B, F 0%,
L— bR EIZ LT —F AL BT & DT o WS- TV A e
AR,

(5) 20 fEFIR Uz HRP AR Z ., S0 ul/7 2 VM L7 L— b 2 34—/ Vo<
R LB, T bk TSR C 1 RESRERE S T3,

6y L — b — R L, FERE (1), 350 ul/ v =T 6 BERT 5, 0%, 7
L REB I LT AR PICE IE DT 2 M- T B BE
WYL, . ‘

(7) TMB ¥ %, S0 pl/7 = LRINL, 7 L— b I XY — P CBBEBLAE, =BT

L 0 HREBERISSES (FAIRANRECERS B S LCRERET B)

(8) HAEMILEE, sopl/7 = ABML, BHERLTREERELSE, b Y5
THEE [EHE 450 nm, BIEE 620 nm~650 nm] #BEET S, WRENELTVWE
A, Forokh L THLAET S,

9) EHEMBICESWT, RERE & e 2R R oSl BT 5,
xEfEa s b A ERERC o RRAE, FOREEROSLETHEZ L, Bl
b B ER LTRSS ORSES 0SS KM THE Z L EHERTA b,

BIEFE (7o —Fv—1)

BC2LCN B L — b

| v 3|

AR AR, BENERE, BRI L VEBERUBME2 Y ba-LE S0 ul/ v =
JVERIN
OOl |, IEERIEDS (B

| Hevg 3

HRP $ZibiRER Q0 55 % 50 pl/v = RN

33



VEER, SR, 1R (GRED

| e 6 1]

TMB A 50 pl/ ™7 = VERH

. =B, 30 2MBUE (. DR
FAMERIRE 50 pl/ 7 = VEID

| #E

W SEEERE (W 450 0m, 813 E 600~650 nm)
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<BEWRES>BAET HRMLES/iPS WIEOHBE & LT Essential8/LN521 s8R
*
Hi#h : Tano et al. A novel in vifro method for detecting undifferentiated human pluripotent stem cells
as impurities in cell therapy products using a highly efficient cultﬁre system

PLoS ONE. 2014;9:¢110496. :

[hik]
I b b iPS #ifads & BEERBMEL~ O Lk CHAFT B Rk iPS HERR DR
1.1 laminin-521 (LN521) @—F .1 27 71— MDER

PBS ¢ 20 pg/mL AR L2 LN521 2858 A7 L— MO (lwl/10em?) L, 37C
T2MEILL A o B, FO% LNS21 ZEIL L, PBS TH#1 %, Essential 8
tEhC--JEYE o 7o 1%, Essential 8 H5HIAIRIN 2mlL/10cm?) L. HEAFEET L ET
37CTA rFat-+T3,

1.2 FE M et FRGHRRR D R Y

S{EARL L LC e MEBEHR R RS (hMSC) % FE L. Essential 8 EFli iz 47k
ERB, Zohie, MEBECERLETO PS Mlatke. LA AOREIZ LT
Essential 8 BHIfP T /v X @72/, A4 245, (FlAE, iPS HIfgORAESRN 1, 0.1,
0.01%MFA. 1 x 10°{HD MSC iz 1 x 105, 1x 10%, 1 x 10 HOEIS TIPS @izx+h
FRANA 7 &85, £ iPS HBOBARD 0.001%DEE. 6 x 10°{Eo hMSC i 6
DEIG TIPS MilaE R34 7 S8 5,) /{biila & v M iPS #fd A & IRE%. L1 THEfE
LT LNS21 =2—F ¢ 77 b— MM L, 37C 5%C0; THET 5, (hMSC A8 1x 1050
BAIE3smm T 42 (UL6 = AT L—R), 6x 10°DEAIE100mm 57 4 o b
o) BERTPHODCTHL 2B LY EAKHSERT S, BRTCEIan=—RNERANGE
TORNL, 7AE L b EREMAWES, Fo e~y FCRMERIRT S,

1.3 FA MU DR ‘

B N iPS #1205 AMEREE L= M % Accutase THIAS L, Essential 8 e |2 458 &4
Do LI THEFLEZLNS2L 2—F 0 77— MIEM L, 37°C 5%CO, TIHEET S, 5
HAs RO iR 1.2 L Rk,

1.4 FRFFHSHb iPS MO
LEREO LB LZ ERLNCEE PSHIEAHEML, an=—%Fl+3, Z0=
Do —OEEFERL, BEHHET D, BRIz oo m—RS0 iPS MRz BT B
Z L DOMERE LT, TRA-L-60 72 EORGL~— A —IZx T 2 HUE TRERET S,
BEOFEZHE T 5103, BENRTER PS MIRORHERE 278 L T SE R
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bD, £l AHETE, BEdRTREshI o=KL KT 52 LT, BBLT
DEFREZRMED LN TED,
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<HEWB OO EET SREGRMAROBREEE LT in vivo EEREHE

HIHL : Kusakawa ef o/, Characterization of in vivo tumorigenicity tests using severe immunodeficient
NOD/Shi-scid IL2ZRynull mice for detection of tumorigenic cellular impurities in human cell-
processed therapeutic products. -

Regenerative Therapy. 2015;1:30-37.

(&l
1.NOG = 7 2 % v - i IE B A B
1.1 Al
BHMRE LT, BEHERHR TS S HeLafifnsd, EFMIETHLD F”B'%EE FMFER
BHia (bMSC) W35, B, Hela #ifROEE T 10%FBS & Eagle’s minimum
essential medium (MEM) ¥t & FiV [ hMSC 0143 Thd Mesenchymal Stem Cell Growth Medium
(MSCGM) HrHi% F 5

12 AR & EER R B8R
12,1 737 ZaOEAD 80% % IS E R LisiREE Lo &R E 025% ~ J 7o
-EDTA TR L, ELT O OMBUEER 2 835, 1) 1 <105 {80 hMSC & 10 {8
(0.001%), 1x 10218 (0.01%). 1x 10318 (0.1%). 1x 10*fA (1%) {8 Hela fRfAZEBA
T35, 2)1x 1078 hMSC {2 10 18 (0.0001%) . 1 x 10248 (0.001%). 1x 10°{8 (0.1%) &
@ Hela fIREIRAT A, BHHOMBEEREL, 100 oL P2 FRROBOMBZ ST ) 5
IZ. 10%FBS & MEM Bt b = & U 7% 11 OBlA Tl L, BROER
FEKEBEWTEL,

122 6~8 WENOREME NOG =17 A (NOD/Shi-scid [L2RYKO Jic) DOEERL Tz, 25G #HF &
D 1ml Y PERNWTLI00yL BT 2, 1#EHEY 6 IR EEHR NS,

1.2.3 i, W2 R OIS X » THEERO AL HRET S (16 BED ., R OB HER
Ehkd, JEARAVERLEROBESEAT 5, BEAH ) 1, EE (om)
AFAE 2 (mm) 2x12 ORERCTRD D, BEER (LEd 1 & LORIEL 0 EHE) REED
10%EH 2 5RE SITBELESEARIE 16 B2 BB L5E, £ ToEY %2085 S K
L. SAESERREM 0O 72 Wi BIRE U 7o IR % 10% P B ET A~ U IR T 5,

124 BRBRERRC OV, IRFRERE (FRIVRSTERT & - I0l  BHILE) %%
., Spearman-Karber ¥51C 35T, S0%IESFEMIDIEE (TPDs) ZEHT 5,
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1.3 GEH iR b RSN IR TR O FE Ol
Bt AR RN G, 1L~ 0 R DB SE Z & iR ((AkkE)

x (=1- EEFAHEE) 88013, nlLo<y ACHBE L T2 BRI BE Sy
Ry, y=x EEND, n=logy/logx &\ HEXNENGL, FFECE SBEERCR
U BRICULELREWEEEHT A Z ERFEETH S, HlIE. 10 D HeLa MR EEA X
H7- hMSC | x 107l (HeLa MIIUETER 0.0001%) ZBHE L= OBEFEIELERD 17% 2\ 5
HEMNMELN WS, Hela FIGHE Y OEBEMEMEAN /105 OB& CIRAET 2%
B U7 1L~ 7 AR W TEEN R SRR ((BatE) x 13083 &4 5, 1%
DFERTHEBRHOHELTLE) ZLEHRTED LT 5 L, Hela ALY &M
B3 1108 DEIGTREL TWRWI & 2R 710id, 25 1L (=log0.01/1og0.83) DEMAER
PRI WOEEBHE L. 1ILLERERS RN A ERTEE L,
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<BEHER>EET SREERMBRORNEL LTOT U2 VRER IO —HARE
H# - Kusakawa ef al. Ultra-sensitive detection of tumnorigenic cellular impurities in human cell-
processed therapeutic products by digital analysis of soft agar colony formation.

Sci Rep. 2015;5:17892 '

[AHix]
1. MRS B ORI

TEHRRMIZE LT HeLa #i8%, ERAELE LT MEEH R RS (hMSC)
& V5, % 0 Hela MUK ET2ITIE 10% FBS &4 MEM EiHi% | hMSC O
IZ & Mesenchymal Stem Cell Growth Medium (MSCGM) 851 V2, #RIEFR L R85 HL
LT, DMEM skl (7= /—nby F70—) 2WCHELE 10% FBS &4 1 x
DMEM 55 #i15 TF 20% FBS 571 2 x DMEM ##h, {KBR7 1 — 2 SeaPlaque & IBH /K T
W7 12%7 H e — AR AT B, EMIALER¥ERE Y LT, MitoTracker Red
CMXRos % UF Hoechst 33342 %\ %, 96 7 = V7 L— M, EROEHIL, 79 2F v
ORI RAEN 2 INTNRNHOREE L, EHIE Yo /VAEIED S ONHEL
ATICE L T35, 7737 1—F, 025% Y 73 -EDTA #§i%. 4% PFA #3%. PBS,
Buffer QG (FERBEHIAMA Ny 7 7)), NA 2L TV A A—DV TV RT AEHERT S,

2. AR
2.1 BER 2 o =TSR
TBICAT &5 AR R R CHRIR D 3 RTEEER1T D,

KEHUE 100 pL
(10% FBS 54 1 x DMEM % Hh)
HENSAREREE 75 L
(10% FBS &4 1 x DMEM $&#b, 0.4%7 4 o —2
&)
RERR I HE 50 ul
(10% FBS &4 1 x DMEM }5Hi, 0.6%7 Ha— 2
=)

B, SFEFRIGE (96 7T L— k1 U LOEEE)

#l & LT, 10% FBS 344 | x DMEM Ki#hi & 20% FBS 574 2xDMEM Ei#fi % #h £
3TCIRDH THEL . 12%7 H o —AEEEEF V2 O TEM L, 3TCIR-TEL

ERAE R OFE R - 20% FBS 57 2 x DMEM E5H#1 & 12% 7 H 1 — R % 1:1 0Fl
BTERE, 6727 L bOFET W S0l FOGEL, FL— FRAEE (4°C) i
BLT30HMELEES,
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HIFEERE OFE% - ML, 025% R ) 7Y BDTA BB TRMN L, 10%FBS 4 1x
DMEM e vy TRk 2 BB ICff U Cds < (B, 1 =il v 1 x 10 oKk
BRETS846, 4> 100 @/mL ORE CEERERE L TB<~1 x 10°/25 pl.). 10% FBS
7 1 x DMEM 53 il U 7= SRS IEIE, 20%FBS 547 2 x DMEM Hitft, 1.2%7 4 ua—
AR 111 OBESTRE, 96 7oA L— FOFEME L EREREHE T 75 pl
DHEL, FL— FERGOEE (4°C) BT (55M),

FEHIRE - 10% FBS &4 1 x DMEM BiHb 100 pL % HiBa/ak e R g HIcimind 5, HEHissH
it 34 Qi EOMEEETT, 37°C, 5% CO IBERIED A ¥ a—¥ —T 30 HiEgEE
T 5,

22 NA TALT VA AP T VAT A BV 20 = — O EHERRNT

Yefs : 30 BIOBEEE, &V o ASLER 100 pL 2 Bty FTIRY IRE, AMERA
FEE A2 ETe 10% FBS 54 1x DMEM 54t (6 ng/mL Hoechst 33342, 150 nM MitoTracker
Red CMXRos) # 25 pL ¥™-0#M L. (Hoechst 33342 ORI, lug/ml ; MitoTracker
Red CMXRos OEHKEE . 25nM), 37C., 5% CO: IEERED A % 23— — T 1 BFH
Beagd A, BEE  AMReRiE S 5 10%FBS 24 | x DMEM 4 ¥ty MTERD IR
% (PBS # 100 pL BN U728, —RICHR Y BR< ). 4%PFA IR E 125 0L 4% 7 = VIR L

(PFA Be#&IEREIL 2%) . iR T 30 BT 5, MR UYL | PFA ZERE ., PBS 12

X B (100 uL #EhE, 10 Z3FFE. PBS OfRE) % 2BITo 7. 50 uL @ Buffer QG =4
7 TEM L, 37°C T 1B RIEET 5, U Loz k- T, Blidhizao=—oiE
T Ry RYTHRERENE, FICAIh, Ebiiaam—20 = VEBICEET 2,

BT 21T & EF T, 7 — ML LmBRE CRE L T (BhoERE2Hk
¥, PBS 2% 7 = AMIZEEMLTHL),

2.3 E{RORG
AEOMBL A EFERAL, 96 Yo A7 L— N1 W A50Y | ARBOEEEE 7 2
TEET A, 300F ¥R (F. K BRE) T, FAERTEAETS.

2.4 BERAEHT

19 =D AR OE GO XS EREEITV., 1Yo VeEOEET R LT
B, HOMUDRELLMTAZ U7 2By GHERE : K& &, EME, 3R
) | BRUKROZNFROENER» DRES AR AE L, ThodEEDE-
FBA, ans—F0) LHET D, ¥077 U SOESRERRA TR LR R
WA, HRBFGE Coo=—4B#HT 3,
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2.5 BRI I D REEEORSE Q0@ ORMSCHIZIRET 5 1 {0 HeLafifan
BHOEE) _

HeLaf#liA0O A% | HeLa#t—#IRi, 50~100/8/miHeLafifnBEik #3058 L, 10 pL-3*>’
TIVXT L — b DFET =AM GTET S, BEHET CHelaffdE — MR HFEST SV =L
R L TH<, hMSCOFHE  hMSC 107D 67 2 HIMBRERZ AR L, VHF—rR—K
CL2%7 A — AU, 20%FBSEA2xDMEMIEHL & B E A HE5 (B : 2.5 x 10@/mLD
hMSCHEIA.4 mL+1.2%7 A 1 — ABsi4.4 mL+20% FBS 4452 x DMEM#;Hi4.4 mL),
oz, 7IHFT - b B BNy FCHEE L 2HeLa Ml A BASE, v AFF
¥ AR Ey RV, 1607 20 (2HOD9%6 T =T L— RMZ80 T = AT0) 1D
45, 75 pLOHIa/ARFEEEK R 762,500 DMSC & 0.00625H OHeLafila N & ¥ 1. T
H160W = LW 1 7 o A 1 fEOHeLaffilN ST NB - L 5,

ANRDF BT - T, SRR BB 21T, £/, HelafifASRIBATH D

- hMSCOHTORERLATTITO Z &2k b, BEHRE LCano—Re ]l Ehi

W b EERT D,

TR O MM E IR O B o

%ﬁﬁ%ﬁ%®#%uEGWT %uﬁ%ﬂ@mﬁmﬂﬁwgf%ﬁm®ﬂf®ﬁﬂm
P 217 5, HeLa #Mfa % M BRMIAG & 9~ 2455, Hela LAY OHIIADRIE D 44
BT B2 L0k, B RERORSREN L. BEOE L2 1 oAl BT =—738
RBMHE2AME (Fon=—0R320 0 =V SR (0 u == o LB OREERS
i) BELNS, 1EORT (BEY = L~OREO45E) O&TIIEnTan=—3%k
WS 2 AFR x CREESE L 1 Y e MW Can =—piskii b 7 ARy E v
=) MMEEhB, n ROBTETIRWCan =—RkH & R AR (BREE) v
M, y=xr SN, n=logy/logx &V HERBENILD, TORERNT, FETEHB
BEHERICE TR EEHT 2 Z EXARETH S, Thbh, ARl kiT 28
P E R HAIRR O IRAE O B I LB RAAT I & (B RABR OFE R b AL 2 2 &
AEEL B, LUTHETRT, i

10748 hMSC {2 1 {1 Hela #R A BA X7 MIBEE 2 BB & L, UToRicHR
TEORERPELNTWE LT 5,

107 {8 hMSC i 1 {8 HeLa Ml 2B A X8 HIRFARHE 160 ¥ = VIZHE L
17l PEXu=-—FRERE T FETEHK6ME)
lpR=gs o S
o= RITL D RIT2 | BT | RIT4 | &It | W76 | B | ok
' il
0 159 160 159 159 160 159 159.3 0.9956
1 1 0 I 1 0 1 0.7 0.0044
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L= /NCEBNT m =il & R 5, Thbb I ns— 0 T = VDR
454 (2B e A Y EIE=159.3,160) 1L, 0.9956 ThD, LIBIORIT (8
B e L ~ORBOSE=160) O£ TIIBNTan o—RRRH L 23R x, Thbb
SEAAABE LT 1 7 o UcB O T oo =— Rk b 2 AT 7 < 30T, 0.9956160=
04938 L2 h, PlZIF, %ORBECHRREREDNSLZLEFATLEHEA, n=
10g(0.01)/10g(0.4938) =6.526 & W\ S ENREBE, Tbb, &5 MBI Hela FAMLHA
L OEMEE AR 1/107 OFE TRIE L TVen 2 & 2RI, Bk Bk & m
BOBEL THRITL, 2o=—2 RN THL Z PR TELIEEIWEEZ LD,
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<SEHR > EET HHEERMBORKRNE L U COMMEERE TR

High] : KonoK, Takada N ef 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 ef 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.)

f{#12 : Hasebe-Takada N, Kono K et al. Application of cell growth analysis to the quality
assesstent 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.)

(%)
1. HiAE
b MEREHEMZEREME (WMSC) i, 5#EAH ¥ Tl Mesenchymal Stem Cell Growth
Medium (MSCGM) TH#9 5, b MEBdHEE (ADSC) X, 5#LE £ TiX ADSC-
BulletKit TE#&T %, Hela fMifEiZ, Eagle’s minimum essential medium I 10% 7 B8R 55
(FBS), 0.1 mM 3EMZET I/ BRVAHE. SO UmL =3 50mg/mL R kL7 hvog
EMAIERCEER TS, hTERT TAWAL LizBElS MRS ML (ASCS2telo) 1.
ADSC-BulletKit THET 5,

2. HUBA YRR R ME AT
SHCE D 1 x 106D WMSC IZ, FNFN 1x 1038 (0.1%), 1x L02{# (0.01%). 10 18

(0.001%). 11 (0.0001%) @ HeLa filZ&BAIH, TI75 77 XT3, L, 5
AEFCE @ 1x 105 8> ADSC T, 481 Tx 10° {8 (0.1%) . 1 x 102 4# (0.01%) . 10 {# (0.001%)
7> Hela fifAZREASE, T175 79 A2l BT 5, #IBFL, Dulbecco’s Modified Fagle’s
Medium (DMEM)} 2 10% FBS, S0 UimL ~<=3) > 50mg/ml, XA kL7 hwa @
Iz 7z b5 40 mL CHESEE L. 23 REICEHASET 5, B8LF 90% a7y MOEL
ToflabL, U EAEEEAFAIEK (PBS) TRV, 0.05% hU 7L EDTARECY 5 A
POFMET D, RBEL MR, 450x g, 5 OMIR LR L, B B ARV 24, BfEs:
HCHIIE A REET 5, B Lo —8E, R T A—EIR e L, BB Y
VH— TR A FAT A, 1 x 10 OIS T175 77 A C8BRE L, RO E Chsss
TH, 2O HEOEMEEL 10 #LH (Hela #fRZ 2,31 7 Liz hMSC) X3 20 #EfLH

(ASC52telo #ifa% 2,34 7 L7z ADSC) ¥ TV iR$, MFBEAEE I FRoxE: v
BT 5,

R;l = Elng(M;H ;"Nn)]/(DJH—J - Dn)
N k fEREFOMITEL  De; k #EAFFD H L
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ARIEACHINQIRAE O W, MR % 5 kO E LB L FELZEOARTHET 5,
XL, MR R 2 MM HE IR & P L ORI D
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