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AT —= T, MM TRSFE OV 27 FAIET 23 BIEICB T 5 R =2 o o 2D & R A
5 Z & zaHmIZ, HESICT-TRACS (Cell Therapy TRAcking , Circulation, & Safety Technical Committee)
&ELE L in vitro Kb Z etk R HEERE T % droplet digital PCR (ddPCR) & K& O &R E (HEC
TykA) T HAEE Y =T LAEBR LTS, ENEN 8BB4 HOEEFHREANSE L Tk
V. ERNS OB & 2 R RERBR Do, 2D ORBRIEIZ OV T MEASURE TRV 23R
7w ha— a2 BT LT, 1PS Hifa B R D AR AR L IR AE 3 5 R 50b 1PS MR A f 7 2 BROMERERFAG 2 1TV . KR
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Nz AW T, Ak TR 1PS Ml Ol ~ — 7 — B F O 21TV, 7 — 2T TEFIZ OV Tilsim 21T
S7c, WIT STEP2 & LT, &Fhiak TA/NA 73 B & RNA it 217\, ~— U —8{5 D3 B4 ddPCR CTHlE
LT, —BLEHEBROLTRZE L ColEax 2% Lz, ddPCR EIIMHEED L < FHEIZB W THBME
HEWIZ EDRRS N, FIMIE AL 735 TRY, M TOIXLYEDORERERTHDH Z EHRES
iz, HEC 7 v A 1BV TIE, 2 MRk TOFEMER DI O PR Z % T, Sl TV 7L 2R - Kk
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RFIZ 3BT, Y-27632 IRINIKEIZ LT, ar=—BlEN BRI Th 5 & OREE AT, RIZ, ROBBELICE
3% MACS RifLEIZIR W TS 2 ZRetEfiin~ — 7 — O bic oW, Zhak CREE L7z, BRI,
MACS EWuRFIZ LR D Y —7 ¢ VIR T 2~ — = 2W T, 2D Y —TF ¢ T &h# % Tra-1-60,
SSEA-4 & 5\ ME CD326 W NZ Ziuh 3FD~— I —ZIRE L TR L7256 Tl L7z B 5 Hiiak) ., iPS
il 2 BRCRRES L7 R, WM ORiRICB W T REROFMERZE LI, Y —T 4 > 7 %)% Tra-1-60, CD326
JONSSEA-4 DIETE L, /-, 3HERA L THEHLESZAICBWTH, Tra-1-60 Z B CHEH L-HA &Lkt
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FEFGIR T OB NBYBEREAMFERTE & LT Alu-qPCR £ D Z it i M AN BEIZ I S AL, KL - BEEEANEA 5 /T
TR o Tm N, DM OF]H FTRE 72 AR AR N B REFEAR B AR (2 DWW COETENE « A AMEORGEIIRTZ 2 STV,
Z 3 E T Alu-qPCR 15 TOMAET—H Ol#s Tlix qPCR OE&ME~DOEERH 2R L, ZOREE I Tk ZE
RO BT, AR E MR 572901 digital PCRIEIZ L D E & ZRAERDNLS BT 21T o72, £, #
R RN BN BERTAM 2 AT RE & 5 2. % digital PCR Fl® PCR primer Z&%at L. WL Y 7 —2 3 > O Pkt
B2 sk CHEME L7z, T4 O ARNEREFEALH ICE%ET L 7= digital PCR H® PCR primer Z H\T, 43
BNy 7 — g B A Zhiax CHEM L7z R, BERMRH CEEMHEICKREREITRO b hoTo, IRITH
— L72RBRE THREA S~ U AIC e MHRZEREMINA 2.0 X 107 cells/kg Z RN G54 1. 4 KO 24 R M
R, M. BN, R M. RO, M. OB, G (B) M OMERABRINL 7o, Tk, B 5 TN
t bR BRI 2 gPCR 1E (B MiR%) 38 L WY digital PCR L (4 fiEs%) ([2X 0~ Ak OB M
RRVREE 2 Lo, SE AR~ U ATEHARNE G Lzt MREERBMIL, WIhofizkizsunw T b inlEgko
MR 2 m L, BREUEER D 5 BRI R © 2 < 040 LTI Ch - 7o, ARGHER» O, AluBddIic L 5
gPCR £ LU digital PCR D E &7 M 4 F2hi L, AR - B G FTRE R2ilBRiE Th D L B2 bl
7z, F7z. qPCR %L digital PCR £ % lERFTORE R, ERmGFHCIHEL R 2 GO 72 m  OREEEET 5 2
EMNTET,
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itk Td 5 INDUCE-seq 0N % Efi L, HESI CT-TRACS 125175 DSB MHIEDTEMICET % 2 5D
R&EZpdam. 1D 7 MREOIFRIIEOFHE L 2) MIRROBIRIARLZEMEOFTAM, @5 BHRFICEBR LT,
DSB #HEH|TH % calicheamicin TLEE L 72 MRC5 flifiZ 35V T, NEMERE PhiX Z H 7z INDUCE-seq i£1C
L0 7 ATOUWNRIAEAE R L, T YH2AX Hiik s Fv iz g et fs & o % 8 L=, DSB #FEAlE
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Tumorigenicity is a quality and safety issue for cell-based therapeutic products. To address this issue, the
public-private joint project " Public-private joint study on risk evaluation of tumor formation of cell-based
therapeutic products" (MEASURE2), led by the National Institute of Health Sciences (NIHS) and the
committee for non-clinical safety evaluation of pluripotent stem cell-derived product of the Forum for
Innovations in Regenerative Medicine (FIRM-CoNCEPT), has been working to develop an international
standard for tumorigenicity testing. This project is conducting activities aimed at international
standardization of evaluation methods, improvement and multicenter validation of various test methods, and
investigation and validation of genetic instability evaluation methods. Specifically, (1) performance
evaluation of test methods for detection of tumorigenic hazards in cell-based therapeutic products through
international consortium activities with HEST CT-TRACS (Health and Environmental Sciences Institute Cell
Therapy Committee) as a platform, (2) technical improvement and refinement of tumorigenicity-related test
methods and pharmacokinetic evaluation test methods, and (3) research and validation of genetic instability
test methods. (1) In international consortium activities, we conducted a multicenter validation of the
sensitivity and accuracy of the in vitro undifferentiated pluripotent stem cell detection assay (ddPCR and
HEC assay) for detecting undifferentiated iPS cells mixed with differentiated cells derived from iPS cells in
an international framework and published a paper. (2) In the technical improvement and refinement of the
test method, for the highly efficient culture method (HEC assay), increase in colony formation rates and
optimization of pluripotent cell markers used in MACS pretreatment, which contribute to the high sensitivity
of the system, was conducted at multiple institutions. For the transformed cell detection assay, we
demonstrated that the three-dimensional culture method using polymer added to the culture medium is a
useful alternative to the conventional method and can detect multiple types of malignant transformed cells.
For the cellular biodistribution evaluation method, we conducted a multicenter validation study of the qPCR
method and the digital PCR method and demonstrated that both methods are applicable to the evaluation of
biodistribution. (3) In the research and validation study on genomic instability testing, we presented a paper
on the current status of regulations on genomic instability evaluation and the challenges and future of
evaluation methods. For the validation, we evaluated the performance of the INDUCE-seq method, a double-
strand DNA break detection method, and discussed the results at HESI CT-TRACS.

In this study, the implementation of the multi-center validation clarified the performance and limitations
of various test methods, shared data and experiences, and deepened understanding of the test methods,
which is an achievement that leads to consensus building among stakeholders in the evaluation of product
quality and safety. For advanced medical modalities such as regenerative medicine, promoting international

standardization of individual evaluation techniques to ensure safety and quality will be effective in
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increasing the efficiency and speed of evaluation and decision-making by regulatory authorities. It is expected
that the results of this project will contribute to the future international standardization of tumorigenicity

testing and promote international regulatory harmonization.



