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RSC-iCeMS joint venture: Biomaterials Science @ s

*RSC: Royal Society of Chemistry
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launched
« Launched in Jan 2012, first issue
appeared in Nov 2012

« Co-editors-in-chief: Nakatsuji & a
Northwestern professor

- Associate editors: Sugiyama & 2 others
in the US & Switzerland

« Global editorial board members

Official tag line: Bringing together the molecular & mesoscopic
interactions of biomaterials & their potential applications
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> Forming a community of integrated cell-material sciences

and the mesoscopic science

> Contributing to global multi-disciplinary stem cell R&D
communities
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Stem cell support cuts across party lines
NATURE MEDICINE VOLUME 16 | NUMBER 11 | NOVEMBER 2010

Percentage supporting stem cell research
2010 REEDKER L. D

EEOMEREBEN B> T

B, EFRENADEBE
* LEAniE, EkE sifiia

MRZEETINELE
807 ATWS,

SIS S L

X —14

B EEICBI U Tid, BT AU T BERE KD NS WSS %

HT, WAWARBRADRNWANART—FERELTINTHWET, ZHud 2012 Fi2 INATURE
MEDICINE] THEINZHDTIA. ESHIZITINANWARENDHHIZLTH, REKZHFES <
SVWORBETHIUIMEZHET REZEZZTNB AT, BIKT 7015 80% TY, REW T
FIHD EUXRIINEBEDT 80%NZFHFENIDIEHMNDETHN, BroEUo<DLEDIE. H
Ry 7 DEHETS 10%IHETRNELEE > TWET,

(K —15)

KEROHRHE: £ HHEMNMEEZRLSE S
IEiRP#49%., EFESH#IRE22%.,
PSR E R H AL VB MIRE 16%. (k51888 12%

Moral Assessments
% of U.S. adults who say each of theseis ...

mMorally wrong = Not a moral issue mMorally acceptable

Embryonic stem cell S 36
research T
Non-embryonic stern = _
cell research o s
fertilization [ i

Source: Pew Research Center survey March 21-April 8, 2013. Q58a-d
Responses ofthose who volunteered "depends on situation”an
not give an answer are not shown.
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SHIFTING PREFERENCES

In recent years, research on human induced pluripotent stem (iPS) cells has grown rapidly, whereas studies
of human embryonic stem (ES) cells seem to have plateaued. (Data include reviews and research articles))

20000

® Human ES cells
®Human iPS cells

i
8
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Number of stem-cell papers published
=Y
8

19%8 200 2002 2004 2006 208 200 2012
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Democracy Derived? New Trajectories in Pluripotent Stem

Cell Research
Christopher Thomas Scott, Jennifer B. McCormick, Mindy C. DeRouen,
Jason Owen-Smith
Cell 145, June 10, 2011

How has the development of human induced pluripotent stem
cells (hiPSCs) modified the trajectory of stem cell research?
Here, coauthorship networks of stem cell research articles
and analysis of cell lines used in stem cell research indicate
that hiPSCs are not replacing human embryonic stem cells,
but instead, the two cell types are complementary,
interdependent research tools.

Thus, we conclude that a ban on funding for embryonic stem

cell research could have unexpected negative ramifications
on the nascent field of hiPSCs.
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The Race Is On: Human Embryonic Stem Cell Research Goes Global
M. C. DeRouen & J. B. McCormick & J. Owen-Smith & C. T. Scott
Stem Cell Rev and Rep (2012)
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The International Stem Cell Initiative
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The Race Is On: Human Embryonic Stem Cell Research Goes Global
M. C. DeRouen & J. B. McCormick & J. Owen-Smith & C. T. Scott
Stem Cell Rev and Rep (2012)

250

Iig. 3 lircquency of top
5% o[ hESC lines, 2008
2010. Legend: World wide
lrequency ol the wp 5%
of human embryonic slms
cell lines appearing in lhg 150
primary literature, by ling®

Lype, for the period 20088

2110. Lines are Lo
calegorized by whether © 100
they were approved
during the Bush
administration, the (Obama

m non_US total
[} total

Freqof p

administration, both 50
administrations, or neither

0

Registry status: Both Bush Obama Neither

X —22

(—22) EbFOESHIFKIZZARICEZS IADINBNDT, EDNIHENENSTS Wi
WHEHONTNENEND ZEZHFARDE, RV T A AT VREFTRIICT =LA« FAY
SHEEDNRDL ST AU OB R THONTNET, T0H%. A—ZAF T U 7OHkLT >R
— I OHENMEDNTVETY, Fx ODFEMOKD, HAHEEHFOPTIIFONTNSHELT
FEFWIEEINTOET (HHPEHD 2 8.

LU HADIRHMMNIEEITHE L NEND ZET, WS DONDORESEND D ET, fIAX HFED
HEBPILEDN S Fx ORIIEENRK L NEWDSFERH D ET, rEhEnd &, RiEICk>TAL
TOEIDT, VPT7ORIEOHTHEETEAMPAKIIFRLADEZAKLEAD L, P HR—)IITT
EHIERRIE. RIEEEEZT-ONERE THIUTAANDITREMEE W, 2 ORI D iR
WCHAANDSDIRDT, 7T HRDT J LAEFES MK T2, 2Nzt 2 O3 IERIC#L
Vo FHIE U TIEHNCEIEL TOWER AN, FBFHRENETHHEMT, HRFkLF@mHTcETn
FH Ao AABRMOLIEFINTNETA, BUFIZIE® > EFHEZMHEICL TIELWEERNWET,

19



ZHeERMBEOBREL BIC A ERERISREDOHNR
SER S hig BT
- PHENAOTH RS RIS A REETEASN, BICHREATNS
s BMEAAFSTGM P{ELUIER2EKISHORRBIRGHIEATNS
s bBFGFRREREREF (V1 bh4>) fREmEEI X FORE%RS
BEREE
» I —4—fllaz EhiR S BEHES 72 R RS LTz ht,
HRS ==& FEOBBEREERD
ERERGBICIBES URERIE
+ GM PEHECIES Uz TORIL - 1BEHis & e bloRENBE
- mESEEEERTO M INB ERERIES AT LADEIIHWME
WEMBRORE, #EY ) AIES ) LRE, BEFER,
b abiEmitniRE. RE0TOT 7~V S IFEmhHE
- ERSESIC KB EIRE(L
+ International Stem Cell InitiativelC &3, itk iFERRITLCEE,
aREthoEBRFOEEREHRFI,ITONT, BXPOIT ETHH,
4 ) LAERERERFIROGNERR (B 53ETKPTIIL—TH
AFAZNR—=ELTEM)

X —23

(q—23) BiE, BMzZE2720, WEKREZ L2 UT BRISHANARER E b ES fillutkz
DL BMERZHED TNET,

BEERNFHRICEESNE
t hES#ilER MOt It 9—

System
Nao.3 (plan)
Tsolator Room

Supply Room

| ‘ Monitoring &
- /\ Management

Room

X —24

20



Stem Cell Research Center Cell Processing Center

1. Entrance and Over view

| [
it |
00 o] '

Isolator System

Over view
Multi gas incubator

Work space inside view

Microscope and monitor
Pass box
Centrifuge

X —26

(—24~26) HIZIET7 1+ —% —HaZEDRWEEEHEZHBILL T, NS — )L
— L% DLD, WANWABRHDDRBADIZNEIIBI AT LEZDLD, AT ADEIFHEZLS
TWEd,

21



B ZactEa il R & sH

Zee R R OAF %

(1) REREOMEEZ, mELIEE
FH T TRHEIFEEREEERFFLZ
FFEFIRCHIFT CTEDIMIEKTSD

(2) 7B - fBEs=iBpk 9 DFEFETD
EROMRICaMb TE D LR ES D
Tals

X —27
(H—27) 5 —ELZEMBMBOBNZEBETLE, DALV TNS 5 THEZ S EFW0
F UM IO D EEFARL, BlERSLH FTIE, BFEERSMEZ2REFELZZEHWMARTS
HEETY, ZORICNWANARMICZDNET,

ES/HPSHIfak DS/ LETES /LOER -RELRYRY
> Ei#iatkoRERHES R OEE Y

@ ES/PSHasORUBKERCEOTE., HIoRETEAVEEREH T TR,
PHFALEES T CHEBEEFITTEL534. HABRGTFERLEOEREE
CLEMREAEZ AURINEES.

> LEdoT. COL5GERMRBEENSRT SHELNDS.

@ iPsHilasrEEil T HWHLER CIEECMBERN S5, IPSH
HETEHIDHALLZ{OERISEETVLRRELSHD. 2. FHllaTE
BLTWSY /LERES I ZHNTO DA ERESH S,

> Lo T, Cho B2 EICBLWTERERE L DHlllakeZR SR T OB EH
H5.

@ iPSHIREEFOMALITE TRAVDIEMNHESH THY. iPSHifaskIch
FATED T VANER S REEELETEIRTAERTHS,
2> L=z T  IES /LOREBERE T SN PSHIBBOFEICL>TERT
Hhd.

X —28

(—28) 4. ZOE/MIIEFICHEIT/R> TNT, 10 DNA DEH-E NS DIFALTDI
AZLTLE D, EFIHIIEFITHRANZFETY, DNA OEENPEIAZLEN>7Z5,
HiER EoAMISEL LRV, DED, ZElansEnd 2 &L TER N,

LU DNA 28T 57-0NCI A2 L TWE6 BEREL R W T/ > T <ICHI L £7°.
TINEBH LI ENVNSEN, TKEFNCIAETEHLDBEREZTLONDNADNNEZ AT,
BDUT OB LD DONEIRINTHELL T, 0D Z&iF, W5 THZ 0 5 HECHIT

22



WWEESTH, MfEZ2E0TEND ZEIEDNA Z2ERIL TWETMhS, UWT b D HERTERE
BMEZOET, BT, filgicEoThTEO <A, MAICKWREZEMENSFOEATE
DS, Rix TESEES THAS L] EnO008INTEET,

TINS, FE CIEBWEGETEET LD EEMIEHEOHEIEL/RNT, H5EENEHBL AL
ATERENS, WFEER TEhofk, AR E5VETH. ZHUE<EHFTL T, MEITEES
THADE) EVWHDIE. ZVEWPRABRTOBNEA THWED, PNAMRELZ FIEN TWE
DLET, DEVERGBEHERERFTT, WOBHBZOIWHUZXINHSHDT, ZIULEN L THRT 546
EWNHDET,

F 72 iPS M. ES MLl RIiTYU X7 23, & A2 iPS M3 fAfifen 5 DO< 0 £9, F,x
DEMfLE NS DIL, HIZT<KTADI 2 —TFT—2a > (RAER) Z2F>TNWHZENHD XTI,
PRl T2l ROMRITKRERT / LZETHRTINEHE0MISTZI LR, KD
HAPAD TEZELTHEEL TWET, DNA GO &, I<IEBET DBENZ S AN T
WET, ZNSIITFRRFEDL< 5T/ ARIEEICTOT 7 hINTW T, ROMRICKERT /
LZEVET =D ORI T,

U USRI, FEiEZs S R OMREZ B2 L T< UL, DE DA S RITFIUTHNGE R
FMRBNLL B THENNERFEDRW, EEMBAEI 2 —FT—2 32 &R o>TNHENDEFED
HOET, TIN5 iPSHIlEZ DL DL, BB Z I VNIBIE T2 SN TN D A[EEMEDH D
¥9., Land iPSHifEzeD< 2 EEITd, WMATELMEZE Yy 7 7y 7 LET, #HIEA LD
NAKIIED 1 DO TIMS, IEFIBERBRIENHVDET, TOWVWD T ET, LHEMEFHIALIX
WS B THHAZITNEDEITMENKET, NRDBEMEINRH O XT, FOSEBHEWS DT
1372 <, B AEBIRTFUITVITBRNENS 2 ETY,

E bZEEMEFRHIRZERODICH & ER1E

(1) WfeBtEaE BRI FICLDa
BRA LMD E(CANS. &EL MA
iRt OEmBAELEE St

(2) HEROYU—Z 072 4HER
&, BIERFRMFECHELRELE M
ROl —RE TR U RBEE S

#ia

X —29

(B—29) ZREMEFHIOFMMITHEBIHES > TWERITA RIBE O ERIUDIENHD XTI,
TR TRERSHMMBFE 2B TWT, EU 7 AU BT iPS fiflafkZz WA WARIKED An 5
1000 ¥k &M 1 FRRZBINE L THEBARICHEB S E WO RHIZ. FiLWEDA ) —Z 27, %48

23



MEEmODIETT, HILWEEZDDDFIEFITBENNNDET, DD TVEEFTH S DL
STVNEDT, ZNNEDL SRIFIUTNITRNDITEHL WETT, il WEEZD L7720 R
ME, 7 ROETIY FE2 1 DDKZHDERUSSWRND, HDWTHICAMZRES TRL
TLB<HVWDIRMRNND, DEOVEREIX MPNNNDET,

ERPRELERTR COFE(RMED RO Y T 7T ~
ERERER D T — X IR DRIE kOw 77 Mew

SEManE

C
§ oox
E
. g
-
_- j?

| (1] Reg.  App.
Stage of developrment

0%

I:l 100

@9
o ¢

SucLb e
‘al &-

Kola and Landis, Nature Review Drug Discovery 2004

WERRREMTO ROYT PO 7 o 7

o ST L
l Risascns for attrion during ciical cevskoement
Figure 1 attrition. A survey

BARRRHEOHR R TS S
Mo L=

Frank and Hargreaves, Nature Review Drug Discovery 2003

X —30

ERPRERERT COMEEHO FOY T 77D b

EREATE JEBEPRIER > BErkatEs

! /J/ *
h

1B(C K DEEMISTEIIZL Y
[ErARERBLET Y L% |

X —31

(®—30. 31) ZOIXLFEWPIHEED 1 DI, EIhTHENHTL > THREIZRS0
5TY, Eon<MARHERELLDN, REOHIKHABRO & EI12, ZULLHFEE TARIRE R
ZIMEEND ZETHHRT 5, OEWEEIE, VL ThSFEEDNH D, NV &, fi
ZIZ N OB DOMNE 2 FITANDITIZE D Lz s b, DIROIHENITEWHIRN D 2h &N

24



DIIAFEDDIEDOMILZE > 725700 X0, ARHZMD Z L3 TERWN. Ll AR
OMIfEIZEEL THOHEAEEANS, E20o>TndhEVD &, H#ENDLIENSE-> TS5 L7n
B, ZHUIARIEET T,

DG EIIRENL, TLBo T ADRSEHMENILZHDEATA AL T, TAUITDEI N
DA R L TR OEEESAHITHAGE L T E T, HAORES b ZNZ AL TWET,
HEFETHRIET 2 HENH D £9. LU AMEEMETED WD ZET, ABOR A/
FIZADEITN, ANHOIEEGHBTREN—EDHDZELED O TFITANDIMEND &, EE
TWENFEATHDEANE DS TLKBEITROT, BHETL 2, WHETL/ZM, ES/IPS Mgk
ETNED BT EINTES,

BIEEAEBELZE hES/iPSHIIBEREDES L K3 {E %
- BFER (BEEETIARBRZANVC/NAZIN—TY NRAOU—=D)
- 2t iR (DT ILHEaL EEAVEEER)

EEER | [EFAHBONE] o750

a n LTS
(o ——
EENRN A
el AR Y
(8 : 7y -

N I—5%) (o,

— | SRR )| 2o

FET Uil et

= 7 e
IMEEFT I

\ HR) | rmmwiam )

X —32

(M—32) TINSHEIAEPLTHE LELRMAICALIE 2N a7 TANERTHBE,
BIZIETINVINAR—DEDRIRIATBN LK BEHEMIZ DO > THE, O IREZDL
THELKTEHEIBRMLEMEE L THDIT D, HEWEEOHENHTEZS, BnD BICH R
PORICES Z LW END 2 Ea, AFOFEME. AMOLHMTT A R TEEd, L
HIPSHIfEZf S & WAWAIREKE ZFF > 2L, WAWATREE O N DIFHED /N R Z &N
TBNWTTARTEET,

25



B Hiaiagz Hisd Satbase

SREM R MREIC R SHIRRE MDA EIIXFABEN ?

- MEEHE > EBERGBEORY > ERELTERIE

- REGCEBEORR

- SElRMlaEORRERE - REKCUROTE

- StROBHEAMBROYNORRIEEN-REKEVRIEE
- BHAEREEIANMEHRERIR FOHE

- BREEEERER

- REKOURIEE

- MBEELEaROME

« FO—RLAST—FLER

X —33

(M—=33) 7= UMilisgidEn &<, #lAHEO R ARG NI CTld—FEATHEIT N,
T AU FRA F U A TRERRBFDBE > TOET . HARTIEHE OBE{LEMEFTA. iPS #ifidz
> TR Z S AS ELTWET, Larlzhid, AT 10 AOBFITEO TR Z /M,
L AMAITAMABMES> TRBEZA L THDEVDIEETY, N TREROBEICIZAS RN,
EFRE L TEMMET 27201203, 22ttt AL Ro Lians, WEOLEESLIARZE T
Freghudnigan, KIX ST SADADBREZZT SN HERICHNDRFIUL, Za—
A5 THROBDZIT T,

An outline of the steps involved in generating novel PSC-based medicines
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Cardiac cell sheets derived from hES/iPS cells as a model of heart
rhythm disease (arrhythmia) (Kadota et al. European Heart Journal 2012)
Ca2+ imaging of hPSC-derived cardiac sheets
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with periodic electrical stimulation
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