CRDS-FY2013-SP-03

THNECHBEEROMILICFHIT 7=
ERPMADHHE

~hhSDBEEBEMEDHY TG~

STRATEGIC PROPOSAL

Promoting of Basic Research on Preemptive
Medicine using Self-Repairing

-A Future of Regenerative Medicine Research-

-

%}\E//\\//\EQK/\ NNV &

CCrps)y HuorEs R EifRRLE MRERHEEY 5 —

Center for Research and Development Strategy Japan Science and Technology Agency
.IST/



BEITOR—T)IL
SEHHNECBEERDEIICRITCEENAROEE ~NDSOBEERMIEDDH DT~

I989F717Y92)—

RTBR—=PF L, NS F~v—D—ICHESINTHELZ THIL, BN AZITH “JlE
W HRBTLODOHRDO1HSE LT, b bRFF A CHEAERNZRRRICI T “A
CRAE” 2V LW ERBN “Sehiln B CRAEER" ORMEZIZm T 72 SRR 7E o4
EEZRETLILDOTHD,

PRENT, RIS EET TOrEm b S BuRICER L. EERE - iR IR &
R~ KHECETELTWD, o T, EHREOIH & milind 2N EH THIEm TS
LDFEENWMITE D MEFRER] 2 VNI EBLSELNPVNEETH DL, £DODITIE,
HE IR IR 2 R H OO e 3 X MR S F L EREINOMLARAIRTH D,

— I, SRR T IRV R L, WA E LT D I R ERE A ET S 2
L LB, MNATEBOEN  FFFEIREERE  IFZCRs Mt % — (LU, JST-CRDS)
TiX, 2010 FFI2, NA A ~—D—ZHWTHIEZ THI L, BIERTITAZIT2 O B LV EE
a7 TEHIER] 215 L7, Z0artv 7 M, BERA Y FRAET DRI
DB T BTN (BEIEL TS - GO0HE TR bEENLTWD,

— 5T, BEEMEE LT, EfEET, 2FEEEZITTXTOMANCBNT, ERO%
JEZSERIZTIT25Z IR THD, LENno T, TTIXAHIERTHRIED LITEH
JEAL TP 2 RA D08, TNTHIRIE « BIELICE D 7 —RITB W T, MG LM 72 <
o BAIT, M. IEEsT Db O DOMEEEZNET 27 DICHAEEREZ#EHT S &
WO DM, R, AHRERORE LTHIK 28N TE S,

ZOX ) IREEERICHT DHENS . DOETHHFIENHEE S, B AR R
ML ST E 2D, B LICEHMZ o2 & Bl L7 iifa)s B e L <
WDHDIE, BESCAREE, B2 EDOROLNTZMGROALTHY | oMk TIX, B L7/
Fas b O5WHEN L B N OERNIZEBRICAEET DAl (WEMEMIRL) (2 f8) = 2T,
HEMAEIED LW MBENR A D= X ATIREDEPEONTVDIHELEZ N LR
Mo T&E, ZOXI RN A T =ALTHILHA. HEROEITE & HICNTEMEMIE
OHCHAREMET L, MEIEBE T LT ZERNBESND, ZOZ LD, BIE
DOFAERCTHE SN TV A ARSI TREENET L2 TH 508, M AR %
FVRMIZU 7 FEEDH T LT, EBITEWREDRNGOND AREERSH D, L L
Do, BIEOFAER TITHOIL TV D X9 Rl 25RO R BRI 7 V52 &
B R TIEZ < DY A7 205, MIEEIZ, TOERA =X LMK RmN8% <,
LML HRMENLE LR, MITIRRFIEN R WGE ORI & L CXE4ba i
L5, RN OBEIEICESE U CGERAT IR TEE L TR L TR, LR
ST, MIRFEOIERA =X LZHLIT D2 L0, HAEEROBRHN ALV ) BIR
& mREZ2 b DIZT 5 L & biT, M ATFIEEMIEBHE D S0 T EECAA FEROE G
REDMDFETRETE LML H 5, MIBHOMETHLa A NOREZET D
&L B L OO ATE~DY 7 MIBRELRBFRE TH 5,

CRDS-FY2013-SP-03 IRYTITECAARI SRR EE tTRRREIstEY 5 —



BEITOR—T)IL
; SEHHNECBEERDEIICRITCEENAROEE ~NDSOBEERMIEDDH DT~

ARTaR—H/LTid, MIRIEER EOIRFEA = X L2 L, NIEMERII 2§ L7z
A (HOEAE) 2R L, LHims LOXRBICh AT 5 el E CEAEER] ok
MERAFEOHEEZFES 325 (K 1), SEflf A CREEER T, BARA X2 MR Z 507
ICHEHASEDHZ E T, LoZicamWiaEspEs HiET,

SHNBECHEERE(

ZZ TV THERI) L. RROLERIERZE L. WEORIEZ THT BT T
72 RIER DBIRIEEITO 7 = — X CTHRRDETEZ SEBETOBRERELETHATH D,
Fo, THOHAE] &iX. NETAHMIICEZ T 5Z & T, Mk OHELZHAEIESLZ
EERFEL, BT LS BEEERMEOHLIFETHLIBMEICZ Zb bRy, 2FED ., 4
I E S HAEER S, FEZ THIL, BED L ITEEE THT 572012, NEEM
Faic & F . ML OHREEZFBAESE2H LWERa X o2 L ThHh D,

S B LR BERROTE L O 100 ARITFRIRIE L LT, LR O 3 4
95,

HEL . fA= B FOREL
RRAR 2 1 LIRS ARBITEAT O BR S
M3 : TR OBFE

Il

SR E CHAEREZHEL T 57201203, ETIEHECHENRED L IITEZ > TWnDH M0
DOFENNIEE 725, ZO=H, THE1 : A B 7 O] ITBW T, FAEERS
ZOMEROGH CBE SN DI BCHAERRDO ST A D= LEMBE L, ST AT K
EHESIT D, Fo, IR B O AEER T AR OHENIEFICHEETHLH 720, [FE
2 BRI AW OBRE ) I8N T, N A~ — I — DR AT LD
HEITH, oI, FRE3  MAEMORZE) 28w, IFYEL : A=z v 7 MOk
SL| TCHREONTEHRAZIGCH L2 B CHAREMEEORBSS N7 v 77 U N —DOR¥ %
TV, ITATFIEOHENEHRE 21T 5,

MGHREE LTI, EHEREO LR X =7y b THLIMImMREE 5, BT, TEER
TR ORI . BIRE. NOWIRE, FIRE. IEERA. BRE, B ORERE,
BHCRIKBRENEZEZDN D, ZHODOHRRMIE, MEIZ LV BRIEEEPHEDL LD TH Y,
—EFEICE LB ISSERIR A CRAEERZEN 0 2 LIk HEEfTOER= X
MY S Z AR SN D, SEHE CRAERPERINE LTI TS, D
PE DR IR DEIUCL RRHBA TE 5,

CRDS-FY2013-SP-03 IRYTITECAARI SRR EE tTRRREIStEY 5 —



BEITOR—T)IL
SEHHNECBEERDEIICRITCEENAROEE ~NDSOBEERMIEDDH DT~

ot

g R el

&5

URIEH >
MERE (ENEE, BBy oESED N
. mER | | FHRTER 5
i i AT
) | A T X - AT I—X
2 | |
S HIE |
' - . BEERGE)
s

56 100 B3 S S E AR

L

RIE REREITE
X1 EHNECBLEEROBMEX

ZZTo THRHIER) Sk, BIETE - BREOARR ST, EEL T L E O ERa
B N THDH GREEE), —F. THAEER (k%)) &k, B Cilif Loz BF I8
L, RE<HEED L ITEEL LRGSO O 2 BB L, WEERESELE
WA (FE), $72bb, BRSO X 5 NEMEMBRELIC L 5
A (BOEE) IEERy, BUTOBRAEERERR] X, S L > T REOBAEER)
ZEETETCWDH0LbNE, THCHAEI L2005 (P, [BATOHFAEER ]
DI AR Z L0 By 7 hadn 2 LT, EHIBE CFEER] 2L, X OIRE
RO @ BM7REREZMNLT D (GG,

CRDS-FY2013-SP-03 IRYTITECAARI SRR EE tTRRREIstEY 5 —



iv

STRATEGIC PROPOSAL
Promoting of Basic Research on Preemptive Medicine using Self-Repairing  -A Future of Regenerative Medicine Research-

Executive Summary

This strategic proposal aims to promote basic research that helps achieve preemptive
medicine, by which clinical conditions are predicted with biomarkers and early
intervention can be made; arguably one such strategy is to specifically focus on the
self-repairing capacity of human cells that enables an innovative medical technology -

“Preemptive Medicine using Self-Repairing”-.

Japan faces the issue of rapidly aging population combined with the diminishing
number of children alongside the increasing the nation's total medical and care service
expenditures. The latter came up with almost the same level of tax revenue of the
nation. Therefore it is critical to reduce medical cost and to enhance the nation’s
healthy life-span whereby the aged can play a major productive role in the society. This
cannot be achieved without medical technologies that help strike a right balance

between therapeutic efficacy and appropriate medical cost.

In general, the more the state of diseases progresses, the less therapeutic efficacy can
be expected, resulting in the increase in medical cost. In this view, in 2010, Center for
Research and Development Strategy (CRDS), Japan Science and Technology Agency
(JST), made a proposal on the new medical concept - preemptive medicine - with a view
to predicting clinical conditions by using biomarkers and enabling early intervention
both against the onset of diseases and the progression of the state of diseases.

The realty is that it is difficult to completely prevent all possible disease of every
single individual. Therefore, a possible blue print of future medicine is that
regenerative medicine provides alternative therapeutics for patients whose clinical
conditions became severe at irreversible phases even after preemptive medicine is
performed. However, our analyses on current technologies of regenerative medicine
indicate that under the current technologies, only in limited cases such as epidermis,
cornea, and cartilage, recipients’ tissues can be replaced for functional substitution by
cell therapy. Instead, what we currently have is technologies that can give indirect
therapeutic effects to targeted patients’ own cells (endogenous cells) by humoral factors
secreted from transplanted cells. In this process, the more the state of diseases
progresses, the less therapeutic efficacy will be expected due to the decrease of the
capacity of self-repairing of cells. On the other hand, interventions of current
regenerative medicine are made at very late stages of clinical conditions. Theoretically,
if earlier interventions of regenerative medicine become possible, much higher
therapeutic efficacy would be expected. However, it is technically difficult with current
technologies. One of the reasons is the lack of understanding of functional mechanisms

as well as safety and efficacy of cell therapy. Therefore, regenerative medicine (cell

CRDS-FY2013-SP-03 IRYTITECAEARI SRR EE tTRRREIstEY 5 —



STRATEGIC PROPOSAL
Promoting of Basic Research on Preemptive Medicine using Self-Repairing  -A Future of Regenerative Medicine Research-

therapy) can be considered as a last resort of therapy when others are ineffective but
not ideal to use it from early stages of clinical conditions. If those mechanisms are
uncovered, early interventions would be possible and even cell therapy would be
replaced with other therapeutic approaches such as chemicals and biological drugs.
Such change will also be important in terms of reducing the expensive cost of cell
therapy.

We hereby propose a strategy to promote basic research that helps enable preemptive
self-repairing medicine” (Figure 1). Our aim is to achieve affordable and efficient
therapies by shifting intervention points from later phases where current regenerative
medicine is expected to play a major role, to early phases by preemptive self-repairing

medicine.

Concept of “Preemptive Medicine using Self-Repairing

The term “preemptive” in this proposal indicates that prevention not only against the
onset of diseases but also the progression of diseases. The term “self-repairing”
indicates that the functional regeneration of tissues through the intervention on
recipients’ own cells. Therefore, the concept of the latter is not limited to that of stem
cell research. In fact preemptive self-repairing is a new medical concept which helps
predict clinical conditions by using biomarkers, and prevent the progression of diseases

by utilizing the self-repairing capacity of recipients’ own cells.

In order to achieve preemptive self-repairing, three major strategies of basic research

are proposed.

Strategy 1 : The establishment of interventional concepts
Strategy 2 : The development of the diagnostic technologies for the early intervention
Strategy 3 : The development of intervention technologies

In Strategy 1, molecular mechanisms of self-repairing in regenerative medicine or
other clinical cases are uncovered and interventional concepts are developed. In
Strategy 2, biomarkers and diagnostic systems are developed to identify right timing of
interventions. In Strategy 3, therapeutic technologies, such as self-repairing
accelerating/inhibiting substances and drug delivery systems, are developed by

utilizing what is achieved by Strategy 1.

This proposal targets aging-associated diseases, including amongst others,
cardiovascular, cranial nerve, kidney, endocrine, liver, digestive, pancreas, auto
immune, and musculoskeletal diseases. We believe that achieving “preemptive

self-repairing medicine” contributes to realize a healthy aging longevity.
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Figure 1 The concept of “preemptive self-repairing medicine”

The term “Preemptive Medicine” here indicates a medical concept, including not only
prevention/delay against the onset of diseases but also the progression of diseases (red
area). One the other hand, “Regenerative Medicine (narrow sense)” aims to achieve
functional recovery of heavily damaged organs or tissues by transplanting cells, which
are cultured outside of a recipient’s body (blue area): The latter does not include the
indirect therapeutic effects to targeted patients’ own cells (endogenous cells) by
humoral factors secreted from transplanted cell(self-repairing). In “current
regenerative medicine”, some enable “regenerative medicine in the strict sense” and
others do “self-repairing” (circled in green). “Preemptive self-repairing medicine” is the
approach to achieve higher therapeutic outcomes and reasonable cost by advancing the
interventions of the “current regenerative medicine” to earlier clinical phases (circled in

yellow).
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