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Pk LA R 3145 B A <28 B S5 (“organ niche™” ), 455 Fh
IR EAN B/ ERE WL IOV R, 2 H
AR R BB ORI — A . B D Re R R 4 2E
R e e R H A bR AR AW 58, & MW AG T
PRI 223k A%, AT ARG R — A A
ISR RN . AR B HIERARENRI RS, T
AR SRR & RIS W T 3D AT BRI,

1 ZRETHIM: HEZaek Hair AR

W T4 fd (embryonic stem cells, ESCs)HE A 1R
e ) 2 BEMEK P, A2 gl B IR T LR Sh 8% B
T R A SRR, AE 2 AR IR 9T 7 T AR B
{&, WM 4 #% (Parkinson’s disease). B /K 2% i 2R 9
(Alzheimer’s disease)F1HHE JR 5 (diabetes). H M —#k
/INER (Mus musculus) ESCs T 1981 Er B A
VIR i) BESCs AH 4k [ 1, 45 N (Homo sapiens)®). 18
W W% (Macaca mulatta)'®” . K 8, (Rattus norveg-
icus)S VR (Leporidae)' ' 2%% . ML AR R, A
ESCs HA 5w il R S HIANE. B Bk A
ESCs ARG TAERIF RIS, HEr EARK G T (6
T T 8 B9 N VR G 200 B ) s Ao D I B 3
5 F ) (the international consensus guidance for
banking and supply of human ESCs for research
purposes™) K € FH T P (4 22 i T4 i 0 (R T4 F)
KB W% fE # S5 ) (the points to consider in the
development of seed stocks of pluripotent stem cells for

clinical applications"®").

BRI 22 B At DA R BRI 1Y) B B U 4 1Y) PSCs A2 P
A IR B A DA SR ). DU A5 A R 2 2 I ST 4 i
BA AR ERME BHr A/ ESCs A7
iPSCs!" L@ I 1 DUAF kM 5 S b, AN AR S F 11
M, TERAEERAN PSCs BN B, Kk 2 getE
S0P PSCs K & 18 B 77 N T 6 18 B R i
SR A L bR T SR A I PR 2R HE R A% 1 # 2 i A 2
M C 2 AR 4k K Bl ESCs!" B ESCs! 2 1]
STACERAS, BT 2 AR 4 I RS AR 1 41 I VR T R I
e R 2 SR e R N R A K3 Btk AT T 1EAE120
REHR A EE ESCs M RS, #E3 TIENRK
K40 wt st . b A, N AIHE IR BG40 A
(human parthenogenetic ESCs)"*!"! Jz A 4fi & 9IUHE A i T
4H il (human androgenetic ESCs)*>* 4 it & () & 57,
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SUNAHMLIETT IR T R 4F AL R

2 ERE: AR ZRET A TR

AR T NRE R PSCs BHIR IR, K K4d
JEL T T2 i PR i

21 BB

BRI (nuclear transfer, NT)SZ46 % it =&
1952 4F i Briggs Al King*17E JE i T (Xenopus) H 2
S, 1958 4 Gurdon 25 NP1 s Th SR BL T A% R
BRI RB TR B HE NS, PEBY X
R S REEAR, T 1963 AESRIG T A R
2 Ti B (Carassius auratus), 3+ 1973 2T
il 1 F 8 21 (Rhodeus sinensis)F) %R FE, X2 it
P ) A R ZE ). 1997 4E Wilmut 25 A\ P05545
TS RS — H B < 2 F " (Dolly), B 5 /NP7
4= (Bovine)®**, 1l1°((Capra aegagrus hircus)P", 3
(Sus scrofa domestica)®' . Wi(Felinae)®". %131,
Y2F-(Equus ferus x asinus)®®. Z(Equus caballus)®".
KEEY S(Canis lupus familiaris)™'. E5F(Mustela
putorius furo)**', &I (Camelus bactrianus)™* V5 A1 4k
Msi b, BAREAE 2006 F k4 AT LLAR E SRS
(Primates) v [ B R, {8 H A AR AG 7o B 2R

2004 4, Hwang %5 NWV@ ST 75— M AR
iA 40 il & (nuclear transfer ESCs, ntESCs), r&VRJ7
PR e B ) LR A Ak, N OR BRI RS
U R S B B ) AR R AR TR T M T R Y
KJE. BT, Kit"/Kit"™ FE KB ntESCs 22 K2 i &
oA, il Kid/Ki™ AN E HEEN RIS T IEE ]
B RN UK /NE ESCs 7R 4ME S04k o] & ks 4
Jif0 A 4 i (spermatid-like cells)”), A F A BE 22 9R9T 5
HARE I T 7 e,

P& v 1% e 1 g B A3 R ARk o 1 e B R e
WAL D) 77, T a0 ol 4 = 4% # hl 8026 100 SCik )=
ANGT. RMEREF GG R ZBEERERE
S H () 32 DRSS AR 2 A A ) )
Ak B AT 3R A% RS A B AR R P B — T,
o W i P A0 85 3744 R ik — 2B 52 3 50 R
MR R RCR I B, R A IR IR G 4% = A2
M35 777 10 R B BB, HSPC 117V 7V 3L IR i) St 0k
Ao SRR el TT A B 5 B 240 i ) 2 RS o b, A
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FLAE 1987 4F, Davis 25 AP it i 7 MyoD #4
AT 4 A A 205 5 5 o A O LA B, 3 A oy Ak
ARSI TR AT 7. AL, Rk C/EBPa
AR T 4l mT B 40 S8 A o B A
Ji 5 i R A 43 il MR 400 P 5 5 T 0 A D T 4 i 19
2010 4F, Vierbuchen %5 \CN@ it it Fik 19 ML 4
SR B RT, B/N BORAT 4RGN RIS 3 8 A o T
REPERHZ AN, 2012 4F, 22 M SRR B S5 01k
RGN, 5B RS A BN BROK U5 R B X R
A A A5 FE 0 A T . 3 VOK BA 4  E E
A A o — AN IR B TR T 4E R, R AR A
AT LAY 38 R0 2340 T 3R A3 K & (1 e A Al i, X7
TP X B R T A BCRAR I R, X TS S
B oy AR e R N B AT — 8 B HE B 1 F O, (B 15
M, 2008 4, Zhou 25 AN ot Ao 25 78 14 &k
Je, W MR IR A S S O R IE R R R &R
Sy U RE TR S BAR A, X T TT AW BRI F AR R 2
BT E SLE K.

2006 4F, Takahashi F1 Yamanaka'*”@ it it %3k 4
ANEF R T, OCT4, SOX2, KLF4 Fll c-Myc, Ih#/s
SRR AT 44 A8 g iPSCs, 31X J6 5 2 7 4 A2 4508 (1) HL
FEAR. @I DU AR AME R AR IRIF 4 iPSCs /N R/
NUTOSTOL D) R RS AEAE R iPSCs IR B 4 fg
PN R iPSCs T A BE ST 7. BARSE
iPSCs /NRTE R BHFME L 54 ESCs /N A B £
S, AHENEE 2 5y R BRI U, [RIT iPSCs 3 IE KA
FE [ R 2 B8 A K B HE A TAF 75 B E4T. 4% iPSCs
WU R B2 63, RN R EE M AN KT fHA
e E, T H.WCHE ESCs & & MIh. BARIET ik 4
AR FESAETT LUK R iPSCs /N BRI AT, (H
Je e AU & 4% iPSCs IR SR 1 2 R ).

B NAMIEFE DR IR H) iPSCs 7 1] I PR f) B 22 2
—. N TR AMNERE R R R A R, 2 AR
K 4 HTMEAET PS FS, BE T ATE MK
SRUST i, X2 LA TS PR N A A
73 iPSCs, oA f T /MR AN, KK
IK T iPS 5 538 B R R A () XU, AN B DR & A
) iPS 41 B3R5 A2 iPS E ] I PR B FH i e 22—

$& 151 iPSCs 5 3 AR 2 it iPSCs 2E A1 I IR 1 73

— IR TSI WAB A DG /N oy DL v E g AR A
I IRCE AU B, a4 B 2 SR A R A R TN
%8 (valproic acid, VPA)® DNA F JEHE F% B0 5]
FEOSU 2 B (o H LR R M RS, A Ak O
TR ) 7500 %1, e I PR R R B B AT Ak Y, DA K
Y 3 CVE Y R IE T $E i iPSCs EAMFERCR. 5
Sh— kBB R B EE A, R EREE {2k E
GiFE, WAL (A E TH2A, TH2BUO'nf 45 & {2 i
iPSCs HL 4 A%. UL, A k8 FR A I 1005 %00 5
HERVH 3% 15 N iPSCs H) % BEPESPIAH 587 (4
FHERERZ, BREAERF IR DIk1-Dio3 B X IR 7E
iPSCs F S ERMETEF, 2H N -Myc™ A
(BR)GH2™ ) 2 1k 57 T e AR TER, IR
#h4r iPSCs A~ BEi ik DU £ A4 4 M 3 S s v IR AR A SR
Kz —P0N BB RN, RNA &4 B 4z i
ST AR 2SR 1 AR, Blhn, $Em N(6)- T AL IR
(N(6)-methyl-adenosine, m°®A)f]=F FF w17k /I R £F
YRR G BRFERCR, HAZH]ZFh miRNA 1 #02,
T AR = B 0 2 PR 5 5 EE g A s R,

2.3 LR Y BLAE AR BRI T 40

JVR 8 AR P B s A R 4 R S R M
REJEMFAR 2 —, T & BN L3N 8% 20t 5L
N PR BE 24 B ML HOR Y. BLEE 20 H20 70 4EAREL
GATIRAF /N BRI AR 1 23R, (HE F) 2011 4F,
FE U A 0 e BRI B T, /0 B AICME B8 £ 440 i
Ji& T 41 Bl & (parthenogenetic haploid ESCs, phESCs) "
W ECIE LA SR 2012 45, /N B AIVHE B3 44 B i
T4l i & (androgenetic haploid ESCs, ahESCs)tH # 2
SET, IR BT DL ACRS IR R RN &
B phESCs!" ™, K i ahESCs. A phESCs!"!
ARG L T

FAREAR ESCs MU AL I . 2459k 1) R 4
R AN T AR P S A0 1 B R, SRR
0 (1) AR KRB FAEIR ESCs 5 %k ESCs
HA LR 2 RetEARES, LA & BT A H 2%
B, AREEEARSG, (i) 5K ESCs W RRLT,
ahESCs A phESCs YAl B R MERARIKG AT &
Ja AQERIOLI0T (i) /)N BR ahESCs Al phESCs @il & 75
F () ESCs Rl U 54k 2 3 AR 3R A5 0] & sh oY,
(iv) B4k BSCs Al 4 E A BA5 A 1 0 2 -4 fig )
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F G OR AR Al i i % 5k NPl Rk sUN
AbFRAR AT BEAR MBS - NPT B RL T (V) AR
ESCs B 2% 5 SEIU G HE R SRR B .

#/NE ahESCs 5 KB phESCs fli 4y, BB/
phESCs 5 KR ahESCs filiér, mI3kf3/MR-KRA&E
AR IR R T 40 il & (mouse-rat allodiploid ESCs,
AdESCs), AdESCs #RF R, JHEA /MR ESCs
L 2 REMERAS, ATRE AT HSEE, H B
B AE B A0 U0 ADESCs ANXZ AT 7t 3 PR i 425 ik
I RGP A, T B T S Rl A 2 et 2 R
ST EREEREAME. NR-E ADESCs H &2 /MR-A
AdESCs & &R L Zaethit 7T, K aiEsh A ESCs £
REMENL IO T (.

3 ZhIRERY: PR BERIAIE B R e A

NPT R T Y e e ds B B 4 B R R AR
UM 2 /2 A R S Uk o — 2 Ty ). AR &%
ARA ) — BOS 390, 3 DR 2 4 3 B A0S 1L 17 358 4% 272 07
e, XA U BEALI AR A
A% IR M 2R B K RE, B 48 K% R B (zine  finger
nucleases, ZFN). & 3% B85 B T FF 20N Y0 A% IR T
(transcription nucleases,
TALEN). CRISPR(clustered regularly interspaced short
palindromic repeat)/Cas9(CRISPR-associated) & 4t #H
Ak, Sl AR IR /KT BRI 2R R AR A, ROR
HAESh 7 AR R by i T A, M A TALEN B
CRISPR/Cas9 #iAR, ¥ 2 NP 1 s P A AL £E /)
BEIN‘[IOQJ\ j( E—:I[S\‘[HO]\ %[111,112]‘ 3’{%[113~115]%2ﬂ¢%i‘%&ﬁ
SR

activator like effector

SR

TELS B FHETTH, BRI TAE B HE] 1993 4,
Chen % A\ 1EH /NG ESCs VEN Rag2 ™ [/ B R
(Rag2 &L B = A3 T i Bz i3 B 40 0), 9Rh
T Rag2 /IR e e BB O B AR AN S 1 e 2 T
MER, BEAHEHERH T M. 2010 4,
Kobayashi 25 A" H KB ESCs FEM ik & 95 4h T
Pdx 17 /IN BB R IR BB, 345 7 KA K BRI R 6 7
B, JIGES T 2% P R G 2012 4, Usui 26 NUSR
F/IN B mESCs ZEL ik A BT 7R 40 T Salll /s B 1) B BiE
BB, 2013 4E, Matsunari 25 N UVR R IE & 90548k
PRAN T Pdx1-Hes1 J& R G .

3D AT ENE AR IR 2 B AR T
BRI R AR R 2 AU AR BB I RIHR. 3D )
FIEN A B B OEE MG RIS R E, 75 B A R
HOHT DA S BE R AR ) T A S SR

4 B

2012 43 VURA 228l PR 22 i K 245 1 Shinya
Yamanaka 1 John Gurdon, PLFRFZZANAIIE AN Y H 2%
PRSI DT k. A 4 o B g FE AR U TR N SRR A
TR 1), HES) T AR R A R . L mEE
ML A 72 B AR SR A2 2L A L ) # i 2 —, RN
AT T g AR AL A B T 2 e MRS
N PSCs B3R, 2 W24, A 8040 E R
TBIT 95 SEHEA.

TEARKRM LB, AR B 2 ok — an BE A
B TSRS S NI S 22 RE IR AS 1) PSCs;
f L T I W PR S B B 6 T R e A%
BRI T A, TR R BT EL, B
SRR FRIK R, S 3D AEWFT ENELARE IR R
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