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O n3ellA ZE7)|AEe] 3 R&D =AH= NIHel4 ok 80% o]A, CIRMel A <E> NIH £7|4Z #oF R&D FA #]5(2010—2017)
o 10% FA =3 olem, 1 ¢ =u}4, NSF(National Science Foundation, (%3]
st gt), NYSCF(New York Stem Cell Foundation) Sell4 oF 10% $A+

ok 713 dolE Fr ojygoR | FA FEES FR b5 NIHS CIRM
FA GFEE EHE EVAE Fok A ¥ A F(x AA Ay FA
Frel ok 90%2 F4k )

: million $)

O u]Zof| A= 2012WL 7] v ok 10% FAL g Hgen, A

A 11 e
EHoz £ 2 S(AEd FA S 3.1% F4)

O '11d~'17d &A74x <k 7d2F $ 19,311 million(2F 22% 4359 ¢)o]
E7)|AE- A2 FE R&D FA

<E> u|F E7HZ-ANAYLE Hok R&D FA F2(2011-2017)
[Z%] NIH E7|A % EoF R&D FA ¥]%5(2010—-2017)

(&+$] @ million $)

(8] %)

No

[28] v E7)AE Eof R&D FA 7F2(2011-2017)
(<+$] : million $, %)

A% CIRM(California Institute for Regenerative
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Medicine)2 &7|4 22 A&E 7}5A43 Q7hwjolE 7| E ATE AE5 3
« AAAE S A FES Folr] s A-wE AL E dolH -4

7143 XA (a Stem Cell Accelerating Center)

2
=
[>
s
2
okl
SL
rod
N

— CIRM(California Institute for Regenerative Medicine)

« BVIAE AR T AzbmelET| Al Eel W AAs A¥E 7R
o= g kel A5kl HelExyelFoA 2004 AH

# California Stem Cell Research and Cures Act, Proposition 71, 2004 11%
&

« CIRM 1.0 (2004~2014) : 17] Atd & |42 $3 billion(eF 3.32 ¢)o]
W, 27| 22 AEss EAElEAE 5) A2 AT
of EAbstelon, 20124 o F A 2A AL T YTl BE FA

% Alpha Stem Cell Clinic(https:/www.cirm.ca.gov/) : 2013 A|&=]|glow 3t
A A kA, aRHeR AAI7bse X873 AF 2D ASHE FHs)
71 918 B AT A= P AL A (A 207H7} ERSIIEA

4 )

« CIRM 2.0%(2015~2020) : "15Q%E 20d7tx] E7|AZAEA ] A
% % g% ZEE 2] 4 #4

# 17] A A A%E =2 A E—é— oA Asfjgt Z2AE] Apn|E ¢

ol & $ 890 million(2F 9,870 | ib-& E7AE Aol FAb Aol

], o]lF oF 50%5 JAAIFHel —Er?‘} @ﬂ’ﬁ
* Beyond CIRM 2.0 stratigic Plan 2016 & Beyond(15. 11. 21)

<®E> CIRM 17] 2ksd=} 27] Abgd wlm

b3

Zx : CIRM &do]#], CIRM Strategic Plan 2016 & Beyond, 2015.11, GSRAC =}
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<%> CIRM E7|A % #oF R&D FA 7FX(2011-2017)

(%t9]: million $)

% &7 : CIRM ANNUAL report 2011~2016, https://www.cirm.ca.gov, GSRAC =} 7}

=< E7|A 2 £AAE (a Stem Cell Accelerating Center)* & WF(2016. 06)
x Z7)AE EZXAE ((a Stem Cell Accelerating Center): Q7 AEoA dAA & 2
A FEE =ol7] sle A 2 e A b delE e W A Aujx z)Y

<]

% E | https://www.cirm.ca.gov/about —cirm/newsroom/press—releases/06152016/ci
rm—creates—first—its—kind—center—accelerate—stem—cell

- W AR BUAL HH £4 WY
% e EoAE 21 Y, KISTEP 224 shabred44duAn 2, 2015,
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* Multi—Agency Tissue Engineering Sciences Interagency Working Group
(MATES)

F0059) WABARHHS)E E7H%E B0 sla) Qudrel Agd ola
& AIsHE 2020 ABE w4 EAAEY v, mmA W

« ((07¢) MATESE ¢dup7|do] E7|HE Fofs WAHAAIEE sl o7
Ak Aggs wE

* Advancing Tissue Science and Engineering: A Foundation for the Future and
A Multi—Agency Strategic Plan

¥ (Aelsle] F8 0g) F8 B4 A3 AT Eo)A%e TG Auld 8
A9 WA, 1 2 A8 BHE slo) QuolEel £ B, AR Fob walel

stol A7zt AY ol BAAEL] EAA S} HAE Wt T

Al



E714E 5 A4 HYC14d 119 A1) AR % ey AR(144
AL AFABTE AgAAA TR PAE F4 W A

gl #d A= Y

¥
S "

1%’— 13 L AzejoF 7EAA
0139 11% 209 A&, 2014%
}ifﬁ A AA Tl A AR3}

y) BEAS M FEUSE/NAZE SRsled AFsEA,

ol et 27| GAAE, A kA ool o
o z
5l

(Pluripotenc
2R &

e °\r

« 53] '12d =EA FAE VSR FERSEVINE AF FAC AFsa
om, 15 dEOEAFNUI|TF(AMED) & ARl A=A xHhE A
Pan

* AMED(Japan Agency for Medical Research and Development, %] g edF7)
717) e|ERof A7NEe] 72N ALsiA] dAE dEA FA5H)
TR Ao Agst 9 oE ol 33 KHu|E AAIFel adAHorE Axsh] 9k
Z3bd R&D A 2y 7|Bo = '15d 49 A

— & dak : ¥1,2159 (2014W) — ¥1,2489 (20154W) — ¥1,2659
(20164)
« 2014\d EHF3A ¥570, FALTA Y476, AALA ¥169Y

¢ 20151 ER A ¥5989], ZALTA ¥4749), AAAGYA ¥1774
« 2016 R ¥5999, TAEEA ¥478%, AHAAGA ¥185%

« o5 Fofo R&D oatte] H sz A AL3 A, A TE ol
7|3 4] single point of contacte] 7Fs(iPSC & AMAYE AAEA 7))

SES se), § 07 ZEAE 29

— ATl BT BRI, FA=FA, FAY
AT = 7)o i
AEe) 2l 9] RZ Ao
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— {PSC AF+ZE AHsl7] g o4 oF $1 billiong B8t 9o, wEY
5 AR FEATEVIME(GPS)ATE EA43tet7] Hall 40 AFART 7]
g AAstal & ¥439(9F 4,829 & FA

# http://scienceadvice.ca/uploads/eng/assessmentspublicationsnewsreleases/regen
med/regenmed_fullreport_en.pdf

#% http://www.asahi.com/articles/ASJDB2JH3JDBUBQUO005.html

- AEHWE FAHE FRUSEV|AEZGPSO)ATE EAstelr] e ‘4
ATAR RS 4

* A AFAR ¢ nER(HA AF7|), Aeled, RIKEN(o|statedF+4), A}
bl (AT A", 2015.1127 A 71F)

— Rk, iPSc Alek A 2A43tsl7] ¢lE 17dRE 6% o ¥ 609

(eF 6079)S FA #E(16. 12.)

— JEo Z7|HE Fof R&D FAE= '119~'174d <k 7d Fgk oF ¥ 2134
(2 22 20009%) FA ¥ oz FH
O Y& 727+ MY 2 AE3tE 96 98 R&D Ad #7284

s

-8 91593?7HE‘7]?(AMED) AYE T3l oEHoF R&DO 5&H-<UA
23 =% ('15.04)
w E LA, ?*Hi%*é ARG 5 4ol BRVelE I RED Bele) 583

(2011-2017)

td

[2¥] d&2¢ €74 % R&D FA& 5
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> dEo] Z7HE R&D FA FXE(2011-2017)

* 2011-2013 R&D T4 5 @ iPSC % 4 A7 AH s 5, d& A% A A
18k, 2013 '14\d o]% AMED 44t ¢ Az F4 /4 e FA7}F s
Ao g gheksivh, A2 A7 glo] REAE 7EoR £7

#% 2014—2017 R&D T4+ 7+% : AMED £7|A £ % iPSC ¥## <4}, http://www.amed.

go.jp/
w0 http://news.mynavi.jp/news/2013/07/04/020/

¢

O (4F) thefat 17 Z2aw $£42 5d 947 ALFS By SAPeR
W E/AE JEAL R AR Fes 27

— Qe 20159 AETAEL At Adstel] sunt seE ExAse wE
('15.7.8)1)

o I Wy, 7+ A3 dol Ao o|m| x| EH O

, 23, 20 =1 ] =20 H 2R ;
AE ZME oF AR g £5TE A Al 49A FA EuE A
o PR AHgle]l Ha st o] stEUS Fdste TIdE Hew A

ng2l 70%7HA, F7192 60%7tA, Hrlde 50%7t A F® 7hs st
7 509t—2,500%0 B-g= n]go] £2Q85E= Z2RAEES 7|ty
#* A ZRAEES F3 JEE AW JAA HAH AFe Ao AR
AT = 2 Ve FAFY WAE BF ZEE 9 F
— A7l AdZ$ 3] (Innovate UK)= A& £
FAoE £ 8million(3} oF 119498) A& HE(C15.07)
#* Innovate UKe A Al 2-x2A-7710 AA 75 HF5 At AP A 7]7]
gk AlA o3t A8 A
st st hed ARA P B Axet BYd Z2AECd-3dE
Axste] A4k 2
+ 2, Innovate UK 20—-21d7bA Z |  £4.7 billiong R&Del| FA 3%
(17. 07. 25)8t92™, 2 % £ 150 million(ef 2,2219)& CGTCell *

~t
¥ EA 0 BZAF (2015.3.24) / AAMERAA (2015.3.24) / 7|eA = L3 (2015.
7.8.)

https://www.gov.uk/government/publications/regenerative—medicine—a—uk—pat
hway

https://www.hta.gov.uk/news/hta—responds—governments—regenerative —medicin
e—report
http://www.eversheds.com/global/en/what/articles/index.page?ArticleID=en/Hea
Ithcare/Lifesciences _regenerative_medicine_July2015
https://www.gov.uk/government/news/regenerative —medicine—apply—for—8—m
illion—business—funding

— (%)Cell Therapy Catapult (#7)Cell & Gene Therapy Catapult
ATl AdstE AAFeZH =] AE/FAA AEA A A
E71g Exo = 20129 5% 4% (Innovate UK A 4)

N
P

>
Ello Pl

TE

o

s HAEE

« £10 billion(<F 18x 6HAY) o|Ate] wiE HEAE
20173d7kA £70 million(eF 13 3wl ¢S Pt a 9l
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<3> The Cell Therapy Catapult Turnover <3 > Cell Therapy Catapult Annual Review(2011-2017)

(<F$]: £°000) (<91t £ million)

2

% &3 : Cell Therapy Catapult Annual Review 2013~2016
11d~"17d oF 7d Fok oF 1,200709 A7 A= ow, 2011de)
2017d@7bA AZF <k £ 662.4 million(2F 9,800 %) FA 5|3 sle A=
vheRg

— AAA B FEE AWuw, 20159 FAFEIL AdH] o 43% 7bel
o] & £ 134.2 million(eF 2,000 %1)e] F2t

- ole E7IME Fokol = A B3} HuAT R olF FAL EHdf =

Aoz g

-~

=
=

% Z x| httpi//gtr.rcuk.ac.uk/search/ & CGTC : Cell Therapy Catapult Annual
Review

% (Founding Source) BBSRC : Biotechnology and Biological Sciences Research
Council/ ESRC : Economic and Social Research Council/ EPSRC : The
Engineering and Physical Sciences Research Council/ Innovate UK : Health and
life sciences / MRC : The Medical Research Council/ NC3Rs : National Centre
for the Replacement Refinement & Reduction of Animals in Research/ NERC :
Natural Environment Research Council/ STFC : Science and Technology
Facilities Council

O Muebell A= 1963 Drs. James Till 2 Ernest McCullochell &8l £7]|4 %
7} Ad5E 5 (Becker et al., 1963)"q ole] E7|AE Hofe] dF H=o=z
FrA
# http://www.scienceadvice.ca/uploads/ENG/AssessmentsPublicationsNewsReleas

es/regenmed/RegenMed_FullReport_En.pdf

- E7AE A7 9 2 AR vIEE @ F e 73R ddstq R
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— Mutehs ohekdt E71AE Loke] 5 dada 2 7k AEE B

* Stem Cell Network(SCN), Centre for Commercialization of Regenerative Medicine
(CCRM), Regenerative Medicine and Cell Therapy Network(CellCAN), Cell and Ti
ssue Therapy Network (TheCell)m Ontario Institute for Regenerative Medicine(OI
RM), Canadian Institutes of Health Research (CIHR), Centre for Drug Research an
d Development (CDRD), Canadian Blood Services Cord Blood Bank, Canadian Natio
nal Transplant Research Program, Centre for Commercialization of Cancer Immunot

il

A

o

FozA B FAAEe] Hurtel £

herapy 5 o} E7\ N % #8 =2 2 7|3 29
- vt AE= A 2006938 201060704 F $5 WZH(C06.07~'10.11) #* o, o] FAF R AW Yol WE Ag, A7 4 71He] deERaMdE
7] AE 2D A o5 Aol $ 275 million(eF 3,140 ) F A} Fgstel Fabstgdon Afvicie] Askak MY E BoF R&D FA FRE FASE
ZellE oHd ol glovt, At ARl FA LEF FA FE[2H 5]9 vlm

% https://www.ic.gc.ca/eic/site/lsg—pdsv.nsf/eng/hn01746.html#fundingStem B
@ o 23 A% ReD FAFL[LY 6)E Felded $A2 B 3

- s, e W dAY¥3 (STIO+ My AFE7E e, 7| 2 g4l * http://www.cirb—ccri.gc.ca/eic/site/stic—csti.nsf/eng/00099.html F* A
(STD A= EAlol ojat 710 £1e AZFES 2P S AL 7]
B/etr)e Fa o4 w9 AT 7|BoFA EVAERE Fx} o4 £ <E> Hue} 7|3 E7]H4 E R&D FAF 5FE(2011-2017)
2 AA (8+9): million $)

¥ 2011-2014 WxE AFxo] wpzEw 3d7F F § 158 million(eF 1,821¢)

w1t

http://www.cirb—ccri.gc.ca/eic/site/stic—csti.nsf/eng/00099.html

— Juete AlE AE v E =9 CELLCAN(Regenerative Medicine and

Cell Therapy Network)ell A& '14~'18d E<F $ 1.6 million(2F 18 9¢)

A % (Founding Source) STIC: TheScience,TechnologyandInnovationCouncil/ CELLCAN
— CCRME 20114 692 A== 7|#oz 20104 7Hubch NCE(Networks of : Canadian ngtwork in the field of regenerative medicine and cell therapy that
promotes clinical research and development/ CCRM . Centre for

Centres of Excellence)ell4 $15 million(2F 17044, 2011-2017)& A

nko
= v

Commercialization of Regenerative Medicine/ SCN : Stem Cell Network
— Hutrtel A 2 Z R&D FA &kl el FAA R Wt £ S
s FAE A 11417 gov, 7 7labd wEde, REAE dd 224 5 Bd FA PR e}
H) FA ?‘& nez 3

— Mchel E71AE #oF %7 R&D FA IF
74 A % 7dzb oF $ 354 million(F 4,036

= My AR AHE Fele AE, 23, A7E AT E7AE AT
2 FA(Legacy Investment)E W& ('15.07)

+ Canada First Research Excellence Fund+2] 4oz EEZE ujge] A4 3
T st A7 Zra9S A

ke A71A AA Age fE dst (A s A A FELR SRS

Ji i

K
4

sle AR zraglor 7d 7 159 € E FAE 9F
[Z29] AHvbel E71H4E R&D FAF 5+ 2(2011-2017)
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3. AAA &4 &4

O F24 Z7)\A% AALS 20179 62828 F52 A, w=A AAste] 2025
1 3,944ty FRE A A

o

il

O A AA Alg 71 E A7 ] Aol 37.3%(C17d 2344 =)= 7}
&2 nEse AASE, FH 27.8%(174%1  22]), ofAlop-efHF
21.3% (1341 =e]), 1 9 A9 13.6%(85°] 2e]) ¢22 AIFFE A

(23] 224 E7AE A3 d3F 2 A9 (2016-20254)

=4

% %A Inkwood Research, Global Stem Cell Market Forecast: 2017—2025(2017.4),
Ay FaF A AFNE A b

O E7HE AEA 9 7]E BH A 57} E7IAZ 7|k Al 43t
5o FAZ Z2H EVME A A" 25.8% (017~ 25) 2 5] = A
o}

— % 202597 AT B M e AL ofxlolEieY Ao

2, 2025 AA A FNA Y v|FE 229%Z = A

O HopHzE AAEZ|NE, 3H7|E, At Foprl s FdA SweA
A E7|AE Foke] A& 74l

- E7|AEZ AFEE HAEZIAE A|Fo], 7|EHE ZI7ANE FH|E AF
o] 7} & wiFE AAstxn ot FF iPSCH EIHE AAbrlE AF

of wheA Seje An
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(23] E714% ok %3 5o 73] =2

% & gayer)Er|EH 7L (2018), E7]HE A elE; Inkwood Research,
Global Stem Cell Market Forecast: 2017—2025)

(FulAe) 2016 E71A2 Aol of 1/39) AFE2 7P & A= d4d35t
TP BuiAe @ o WA F1E Fo 9o ASH AF 4%
xak

O wl=F2] E7M %2 AL 20161 1389 E& = yAsto] ZFEH A F e

FE
i 2017~2025Q 2] o &7|7}

A g 2 AR ARESE AAE e, &
Fob AHF 26.45% % st 2025W7bA] 1,124 2 FEE S Ao
2 Aw

MR gAY BAEIE 0| Fel A AEH o

[e} ==
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338 ol 4 efF 11,500971¢] R&DAIE7F &%=+
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O sMuere] E71Ax A2 20164 51 22 FRE FAstalen 202517
7 A 23.62%% 47ste] 340 22l FRE Fd Aew AW 45%
2 AdAste] 2025\7HA 1,124 22 rEE Svjd Aow AW

o
— Muptke wl=at o] vire] Aok FESIAl A Bl A A9 A

%, AT TS WA PHE T So Q% A A% B4 8elow
S

% &x  :  Inkwood Research, Global Stem Cell Market Forecast:
2017-2025(2017.4), A FHAAFAEH A 7Hg

[o ot

& EAE AFA BEstE J9E AR A} o] FelAm
W wolsh goabsl oF W ARW A b AFdPe] £ 8¢l
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o % o

el EVAME AR 2016 2799E FEZ, FHAA W b 2 uF
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CASeME o AEd Al agnhy], A3 2L A Wyl O olgelole] E71ME A1 20166 200} o] FuF WAsielom 202507
HEET Aom B3 AR AR <A 47 F 190l sk Aem F A A 26.36%2 AAshe] 1629 2ef FHL iR Aoz A
¢ T C¥es e TR Tl 23 9T 3 WIS Bk A
O mgpre] Z74Z ARS 20169 269 e FuE Fgstgon 202567 AF FA F7b ol FoAE AF 4P Fo 2oz Agsht, Sud
A AHF 24.61%2 AAste] 1899 B AR v Zoz A A g st e el Eao) o}»]a}ua wobg Abga ATl o
- F3 AW AAFe zYae Yade] Adxeh B RFeld glen R AAT AL Aol HH A 4 A
Al ote] B2 gl AFo] 27] wWE E/ME AF A4S LA (w5 A EoAE G HE D A
. E%V\% DPe] of 12%% Z7d3telel AFska giom 20139 7w 1919 (B9 A=)
28221 9|8 Aulzo A%
- E3 20179 59 E/AE QATE A mUAES FHEE 5 Y Rob

o] AAA R&D FA AL A2

o 2Ev AlA FH3 AAA ] ALE Bis T oshe] Zitis R AR
213t A}Eo] 7} Yol EU|HE ABAL 7)) HE 4
A& FAA ERA g4 2 stsA Ex)

O 5499 E7|AE A3 20169 269 28 7FEE gJAstsen 2025W7HA
AFt 25.94% % AAAste] 2119 He FEE FHf, F35 A W A 2
. - % %] © Inkwood Research, Global Stem Cell Market Forecast: 2017—2025(2017.4), A™-8-8-4 = oAAE]
v EE AT Ant ArrE
— 20159 79 oF 22%7} 654 oA g EAlEE F 1HE JTU WS F
P =l = =
b st E, wele] whd RS ald Eh 29 S/ AE AR AR = [0 ofrlo} Al MWeA=ro] HA A 2 45 /A, A#e 568 &
oE W Y eIRol FA Foh FF obAlol EME A% Aol AA

9% 4% aclow Ag i
Aoz 7p wzA PP A
HLJ% FabstA SV E A EeE A W e A A AAA
A o A O &9 E71A% AAL 2016 339 2 FEZ, ofxlo} Ao Az of 7}
A 2 uEe ARt glem 2025d7kA AHWAF 24,21%F A Aske] 2359

O zs|ele] E714Z A2 20169 189 2] F+EE FAstgon 2025d7t g FrE sE og A
o

A At 26.39%F AAste] 15199 FRE Foid Aoz A
- FE2 LTS AT FUF A AW ghoew, A Az s
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O =9 E7AE 3L 20169 269 23] FEE FAstgom, 202597}
7 AFd 27.50%% dAste] 2359 Py FERE " Aoz A
Solet E7AE 23 gk 94 AnE ¢

- E7IAE el w7 siAel wA
o) FATL FohEel wheh EVIAME AR 4%

o At cheke wat
of| A}
e QLo EINAE AFL =7 EVNAE 23 AAS ATsE At A=

slo] glom opA A ErME JME AFE A

sl o 2| (ICMR) o] w2W &) QlEo A= FH4 60712 AAE7]
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< olol st A 2 F 25% olte]l 654 olakel RS Frle] A7k
e AAst] A wARAE e EVIANES S8 ST A7) oA,
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0O 224 E7H4E S48 A2 Aot oo} Aot &4 Aoz 2
& 5 glon, Aot Al Fo] FRE AX|E Alekd 2§ Ao AAHEol
o 55 ez Ay

O 7Nz e k3 2 Al 474, AYelz 2 Arpwded A A5, 3D &7}
rol=, ARt ol AREEa glom x&H EV|HE 4 AR B dat
— Aok Fof= 20161 294 E oA AHA(17-'25) 25.2%% A
slod 2025l = 2,182 Al FR oA
— Aokt Holrl 20164 2122 oA dHF(17-'25d) 26.7%% AA
slod 2025Woll = 1,761 AlA FE oA
O E7IHME B3 Ayt 2 A A BE Ao 12 AHd 47
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T EFAEHYS Esle] AT AM HE IS

ol}l

o)
H
* PDGFRa A4 84 =hidz E714
743} (Noseda et al., 2015)

O NGS$F #2 F3A 2w FAFAA 2A
WAUS I SI)AEAEA ] gt FH
Ede] Aol U FHA A AT H3)

* A ol mlEE wbsEI|A Eel A FHA o] A el W FAA oA wE
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— kA e AR wnk ohdzt wiAA el ARk £t T

(3) 9 7&sF
<y >
O opefat Az Ag 7] A=

- Tl E7IAE Tl FE2 Hlele AAY e AA A3 e BAT
H

A vhole Bof o] B A% 4w

[Z29] F27|E= div] vle]fol 7|&Fw A %p) B 7IEAA()
W% (2014-2016)

* & @ KISTEP, 2016W 71€4E% 7t (2017)

- 2 n AFzle] AEA sFE 3FZ iPSC AAe| AHF (154
T3, Kang et al. 2015). AA 2z A3 F5 AFHS 8FH gE ~
2 (Pingping et al. 2013)

-

- U AFAS AA|AE ol SEAE 5 s A
(14 =, Baek et al. 2014)3}o EI7|AE Ak o] 37w
FaE G, 7]Ee AASEY b A gle] OCT4 3 7hA] dAgke
Al FAFIHE AEd AfedE FEubeEIIAE A Aol JtEdlS.
&Aool A ERE AE ABAE AREE TH5Ae] oW, o|Fol=
AA7|gE A f 2lz2 gl A&ste] HEF A5 Zle] T4 A
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A7t RAEE AAENANER AHLAR
3
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s 4E(149 FRAYTAATE, Zhu et al 2014). A AP AR

33l b
AELE stuste] @ 2EFY AZASAY AF AL AT FE T+
e Ao 7iHg
O AA Wl AgrlE ¥ A7 &5
- 7152 aF(EIFYS) dFEe YrddEzyres sde] Axr)st
2 F Uxdde g5t 22 (in vitro)ellA] o|n] £35}E mpA mpo s w

o
g FAFAEE ABMERE AHsle AFstded, o] Zles e
g v mpgro HEsted AA W(in vivo)ell Al =Rl AlA AEE
3 3

g
gagonn shls AR AR £3E HAstdS

- dAddety AFHES YirlEs o83 vl &4 Hobo dFE A
st glew, 2016 A7|AFE 53 A o glZE oy 3l o
=5 wxg vl 9l (Jin et al. 2016). Y} o3k 8 $& Hol ot
AE2HA YA EuA A 2 YedAE ol &3 AR #AA G A

[29] FEtsE7IAE AA7

iy

% & A Nature, 465, 704—712, 2010 (Yamanaka et al. 2010)
— AAZEA wjolE N E= AAE & o|AE F& A wEFY wjelET|AE
_‘

A #sl= 7149 (‘139 Shoukhrat Mitalipov @178 %% 4 3¥, Tachibana
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et al. 2013)

(23] AMZEA wjolE7|AZ A 57]%

%ZE ] Cell, 153, 1228—1238, 2013 (Tachibana et al. 2013)

— AREARLE ANLE FAE DAE AR g3 b w4 24 5ol
AEEZ AR AR obe 1SR F/NE BAE ANA FSOR 33 Tbs
ol wolxl = Aol ol& (101 Marius Wernig A7H #Z 4T, 1%

-~ AR
MEE AAAEZ AH w3} AF, Vierbuchen et al. 2010)

#F ] Nat Cell Bio. 14, 892—899, 2012 (Sancho—Martinez et al. 2012)

- 20119 Werning 7oA ALE AAAZLZ A7)0 AEstqd

3 (Marro et al. 2011), 201241°= Yadong Huang 3-7®ellA &k 7}A] <lak

we 7 JRAELE AAEVNAZE A I 7S R (Ring et al.
2012)
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2 (Lalit et al. 2016) 23}sl=d AZ

fru
o>
:
T
fru
Shd
By
N
fr

G xztolm] AL T RAEE AEAIFELS

o 44 (Hu et al. 2015)

— in vivo reprogramming< A Ulell A AEZF AZUMEd 7<) (08
Douglas Melton 78, v}~ Aol A AZAEZE W) =
=4l &= AF, Zhou et al. 2008)

- AR 2 W AFeES A HellAM AZHER B3 AT
(Song et al. 2012)

— olo] AA Aoz AA W BZEaH] F&S FHUAZ F de
StgtEo] WEE ] AA elAE sgES 2|z oy &8 X o] 7H5
8% ® 9 (Tamer et al. 2016)

— dxslo|l Tl A AolwAHE (glial cel)E A oA AAAEZ
#3271 =d AF (Guo et al. 2014)

= 2 =2A el Aot EE AA el TAER E3AA T AR
(Liver fibrosis) & $3kA17]+=d] A4 (Song et al. 2016)

— W35 4o walAl wiAl (Defined medium)Z ol &3 AF 2 AMEES
ABAEE AZFAZI, o] F Mo oA A ¥ EACzHE 3FH

£ (He et al. 2015)

— gl ol kg AE AW slgo] Awsiion], et whelw,
RNA, 4 58 o83 #44 54 71$& F2 Agstgia, ofF 3y

EubS o] &3 AlxE H3r|E (‘139 wlo| A, Pingping et al. 2013), A 7]
A= (149 F3, Baek et al. 2014) 5% o843 7% AW Fo] Hiy

I

— 2016Wel= Yamanaka factor 7|¥F A W glZzzZazx% 7|&S &85l
22% FlolA =3t daE @37l b A4FF (Ocampo et al., 2016).

- FHZ w2 d7deld ez <l Az AbHe] A W elzzadyE
EXAZ & glvkes o =80 Faso] S B 9lF (Chiche et

t

al. 2017, Lin et al., 2017, Gadye et al., 2017).
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272 7FE F, oAl A 2 ol Yste AT A
X
o

1
a3 el Az YA sl £e] wobd <
e, webd, ol AT F ol Az A

STFET 9

dlo

O A Aelz agxel el=Z el A ALA L] Hx)

— WA AREET sl BlEzEau AR AEAe AA W Z&o] FA ool
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- dEske TleR AA el EdiEe Hzzaen Ak A el EA
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O obsizta Al o elzzaeigel 443 At g <Helen H>

O ADM3100<> SDF-1/CXCR4 ZE< oAshe ARAl g2, @Al el O A A ostAel Ax7]ee] YA W elzzad™ 71e2 A ol
A ES ol Al GCSF @ AHgstel, ¥ Fo2 B F/MEE o F 2Ag #Hxstete] FAYE Hualrlol Felsed, PAg A4 Han T 4
Al FF FYET RolsiAl wERIAE A Bscht F4AE F 9e Aoz 7gg
Aol Al o] A 3t L . .

O AAA &2 in vivo FAAZA AE LHA7E g

O Substance—P (11 aa peptide)= E7IME XA AL olfFoz WAd & — AAACEE in vivo SAALA A2 AAAF 28 Ao HEsle] 7
T BRI BuA A AT A, HETA 2@ A g 2A Al 2 o] AEZsbciE o] Bolo] AL JEow WESFE o] sHEat
AA Fodgled B FE=S 3= A
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<HF A AAE> W Aol U Hgol B8
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Sl st mulgol Al vieke] e g, $HIAAAE U%s g hew
5 e ey O A W AR A=slEe] AALE

O Al W F7AE B4 16 B7AE FAA DRelFELR AUslo] - A elzzads e shel AR, ofs 9% 54T, Bl
AZABAE ATE & b TR 5 42 44 2 ¥FF 6 AT AEFe, WAFe o BT, IT, NT 5 #st gube] 27 7|w)&5e
AEES)) ol HE b5E 714 Qo2 ob wled §3 71EE Tl Aol Al AN fEala,

_9_4_043 2] &} ;_;‘(_] sk A Sk ol 3} /‘\_o—!_q HLXL_O_ E:_

“u8E Y 2> npol e aked o] A7 5 of 7|43 FHelw, FF A dsle WHE T
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- EA Sl /sy UEEadY A BE L AR AB2A A Yoz qdote] nES FLY rzadYE ALeY ABE U
« 7)E QY] BAS nosts ok H4s W A W 58 A <A ZIME ool A og7]&e] 71A wAE FE AT sAdgelde o
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EXz ZEA 3 o] o o slwak A A ]
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