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1. LA B = X L OfR, ZaVEDREST

WU A T = X AR O—ER & LT A1 ESE K f- HHEX/HLX (Yamakawa et al., Stem Cells2016)
oL FHEHFHIA 1 NAT1 (Sugiyama et al., PNVAS 2016) 72 EZ[FIE L7, iPS Hifaz HW 7 Bhblk
FROLZEVEMESL DT, iPS Ma)s 5 MLiEHIIE (Nishizawa et al., Cell Stem Cell 2016) . AN
i, #CE IR~ O LR PR, S ERF B R THRAF T 2% iPS MilaD~ A 7 | RNA A A v FIZ
L ABBIRPIRE S AT LDOBA3E (Parr et al., Scientific Reports 2016, Endo et al., Scientific
Reports 2016) #1417 -7z, fEMTORAZY — L & U CEBEBRMIRT — 2 A K7 A > [MIACARM) % B
L7 (Sakurai et al., Stem Cells Translational Medicine 2016), F7-&f S {bFHEERFTOEC
iPS A b 7 & A EREREAT . in vivo TOAENE « Vel 72 & ORGE T 72 B0 fHL2
H %< FEh L7z,

2. iPSHi OERETS K ORHIiE, bl 7/ S ERliTE DO fEST

7T A FEAFOEN iPS MR by 7 & X0 RE  @EIC/FRS 287272 iPS e A kv 7 E
BEZMANL LTz, SWEAHIEE OS> BT 7 A I REFRBRIZOWTONENY T — 3 V&2 EE L,
HEREZRE LTz, 7/ DFHIICOWTIIREHBER Y #D (2016. 6. 13 [EEMAIIIE 0613 % 3 5) &%
(. 239 E DNA AFFERT « NRSEA KV SRV DA EIT ol ElomEEOBEFERRMES L
TRay 7Ly 7 UHLPCR (ddPCR) 12 X DT A A L, IR AR E LTz,

3. Sy HIARAT

HLA 7RE A b w7 OGE 2 A IMERGED —B & L C, RPE Ml 2 F W 7 BEERAF S8 2 35 72 D12,
PR - B - #E HR T RGP dS L OY CIRA D 4 F i E ARG L7 (2016.6.6), BERRBFZEICHE L 72
% iPS A kv 7 B XOEIUATHET D168, HFEE IS E R G R YEESS SOP 242k U7z, BRIRHT
ZECHAT % iPS Mlldds KL O RPE Ml D 5/ MY 22 Sl L 7o R, BRI S hviginoTz,

4. iPSHMifcI A b v 7 OREEE & G

iPS KR A b > 7 DET — 2 A5 2 B A 0E L. RYE 2 B i) SRS E kR %
WL, 77— RXN—ARIZFEEL T Bl &2To7c, BAEERRFEINERY NV —27 T v s J 4
BEFERAIC KT B EREICE L TE, CPCEFAN R L —=2 7% THERT - 22 410k L CFEM L.
CPC TOAEIZNT T7 < fE MR - SR EBDOBERC, Has DF B, SOP DIERL F THEIAWNE DI #AS
BmATo7z, FEHBHIFBEIZEI LT, CiRA WA LRSI )T L CIEMEHIE G E & L COXEEITH
ARz, B iPS Ml A N 7 ORGEFIEN AW B RIFRHEEICES L CWA Z LR LT,
B 28 4 4 H K 0BTl BEREAN 7 RS E 2R e T R =V 70— bR Lc, £ -
HONOHE E eV E K —xbiihiisk & L CBI Lz, 54T 14 4 O HLA A K — X 0 £
SETHEWe (f/MMRERTL FF-—5 4, B8 7 - BFiilssk N —2 4, B 7 - BRI AL
RF—74),

BRI iPS M A b v 7 OBUEIZES L TliE, HLA 25 4 AL M OV 5 (LD RRE MK 1 Ik A b w7 Dl
i, BEOHLA 5 2 fLORIEIMAR 2 IR A b v 7 OREZRAT > 72, HLA FdEEE ORI A & WA R
WELTE2RA My Z1ZOWT, H28 48 AICHIfMTZBlG L7z, LI LD D%, ARMHT &
PR &7 R A W T TREME S LA IR IC R o 7272 [ TR IS 1IRA F >y 7 D
HRLER T o7z, S OICHIORMEEDFHMNS S 1 IRA by 7 OEEIT -T2, MHEIRIZE LT
FRIIER A5 U5 & LITRBRO & 2 2 & O LRI %28 U CROEERH DI D fA TS, ERR
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JE~OXIG, F 7o iPS MR FEIZ 6 2 EAERIBL LI ANT TG HmBE R L. FELSYIDOTEL EFE
WZERT 52 LT WRAERZMEN SV R— K LT,

[¥&x]

1. Revelation of reprogramming mechanism and establishment of safety of iPS cells

To facilitate understanding the mechanisms of reprogramming of iPS cells, genes related to
reprograming, HHEX and HLX (Yamakawa et al., Stem Cells 2016), and a factor that controled cell
differentiation, NAT1 (Sugivyama et al., PNAS 2016), were identified. For establishment of
safety in transplantation medicine using iPS cells, we investigated differentiation capability
of blood cells (Nishizawa et al., Cell Stem Cell 2016), nerve cells and cartilaginous cells
derived from iPS cells. A novel method for selective removal of residual iPS cells in the
differentiation process by multiple micro—RNA responsive synthetic mRNAs was identified (Parr
et al., Scientific Reports 2016, Endo et al., Scientific Reports 2016). Minimum Information
About a Cellular Assay for Regenerative Medicine (MIACARM) for cellular assay data exchange
was developed (Sakurai et al., Stem Cells Translational Medicine 2016). Furthermore, we
tackled some challenges for the clinical application, including improvement of the
differentiation technique and process, assessment of differentiation capability of iPS cell

stock, and evaluation of in vivo effectiveness and safety properties

2. Establishment of manufacture and evaluation of iPS cells and genomic analysis method of the

differentiation cells

A new efficient and simple manufacturing method for iPS cells without residual plasmids was
established. We validated the plasmid clearance, which is one of the assays for iPS cell stock,
and set the standard. For evaluating genomic dynamics, cancer panels were introduced from Dr.
Ohara of Kazusa DNA Research Institute, based on the Fukui report (June 13, 2016. Notification
No. 0613-3 issued by the Director of the Research and Development Division of MHLW). We also
introduced Droplet Digital PCR (ddPCR) method for a high sensitivity detection of gene mutations,

and set the limit of detection.

3. Immunological impact

To confirm the immunological effect of HLA-homozygous iPS cell stock, CiRA concluded an
agreement with the Kobe City Medical Center General Hospital, Osaka University’ s Graduate
School of Medicine/ Faculty of Medicine, and The RIKEN Center for Developmental Biology on June
6, 2016, toward the launch of a new clinical research project using retinal pigment epithelial
(RPE) cells derived from iPS cells. For this clinical research, information on iPS cell stock

and related materials, and the product standard code and SOPs were provided to the project.



Genomic analysis on the iPS and RPE cells in practical use was conducted and reveled that there

was no significant mutation in these cells.

4. Construction and provision of iPS cell stock

We put attribute information given to each data of iPS cell stock in order, constructed a
hierarchical classification system related to the attribute information, mounted the system
on the database, and published the data. Regarding practical training to participant
institutions in the Research Center Network for Realization of Regenerative Medicine (the
Network), we gave CPC-model training to 22 person in 7 institutes, including wide-ranging
discussion on the CPC manipulation, equipment selection, equipment maintenance, and SOP
development. On regulatory issues, a positive support as a iPS cell stock provider was offered
to both inside and outside CiRA. And we confirmed that iPS cell stock was manufactured in
compliance of with Japanese Standard for Biological Ingredients ( “Sei—gen—ki” ). From April
of 2016, donor recruitment was newly launched, which was intended for initial registrants in
marrow donor program. Kaijou bill clinic at Maru—no—uchi in Tokyo was added to the facilities
corresponding to our donor recruitment. In FY 2016, blood collections were conducted from 14
HLA homozygous donors (5 from platelet donors, 2 from initial bone marrow donors, 7 from existing
bone marrow donors).

Regarding manufacturing clinical—grade iPS cell stock, peripheral blood mononuclear cells
(PBMC) derived primary cell stock (PCS) with the fourth— and fifth-ranked HLA frequency types,
and PBMC-derived secondary cell stock (SCS) with the second-ranked type were manufactured.
Cord blood—derived SCS with the first—ranked type, which was produced in the last FY, was started
shipping from August of 2016. However, the shipment was stopped because there was some
possibility of mix—up of right and wrong reagents for clinical use. We re—manufactured the
PCS from the same cord blood donor. Moreover, another cord blood-derived PCS with the
first-ranked type was produced. We implemented measures to prevent the recurrence of such
suspension, and tackled strengthening the structure for manufacturing through a joint research
with an experienced company. With respect to provision of clinical—grade iPS cell stock, it
was distributed to 10 projects in 8 institutes after the deliberation in the review committee.

In addition, we supported the Network from the side—lines with steady implementation of our
initial plans in this FY, including investigation on the overseas iPS cell banks through
participation in the international meetings, acquisition of the related intellectual property
rights, countermeasure for competitors’ exclusionary patents, and transmission of information

toward the public who might be interested in the iPS cell research.
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ESpaS

Synthetic RNA Switches and Circuits to Program Target Cell Populations, BH, ZREE{#IE,
mSBW3. 0, 2016/5/21-22, [E4}
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2016/6/23, [E4}.
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187. Recent Progress in iPS Cell Research and Future Applications., H¥H, Yamanaka, S.,
Breakthrough Prize Symposium (Laureate Talks) , 2016/12/5, [E4}.
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