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WEGL. Siok, AR O, WRFE MR F7 5 A W] 4 iy 4 12
R,
22 BREFESEAFR
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Fig. 1 Chemicals that improve reprogramming efficiency by epigenetic events and particular signaling pathways, etc
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B I U7 1R )2 ok 8 R A L) 4L B 1 HB SRR
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T8 P A B i G AR . Marson SEIE RS IR
IO YE Wnt3a, BOE T Wnat {5 5 18 2% 1M {2 2
Oct4 FI Sox2 ik, & w7k 40 a3 4 B R0 %
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MM, A RTRIT S SCA. Wernig 55204
KPS 4l SR 2 ik Reph & oM 2] PD K
UG P, AT A Ak PD B R . Bk,
Watarai %52HiESE iPS 40 g 70 A6 I R SR %405 T 40 i
(natural killer T cells, NKTSs)fg {2 3 KT/ &1
JeE . IeAh, JET IPS 4 MU M A% A(hemophilia A,
HA)®), 1584217 (spinal cord injury, SCI)P., ¥
PRI BUAE (lysosomal storage disease, LSD) BU. i J&
J9i (type diabetes, TD) (1 Y1 2 BT Rett £5 54
(rett syndrome) B P B AL CL gt . DL EASE
SR W] F HT iPS 48 I 3750 (1) Zh AR 2 DAGIT
FEPI RN, I AR N AR L AT AR T
AR . AR, SHYDPIR RIS RE L SE SR N R
PRI, BIPIR AL TS AN e N SRR 0 0
B HAET, FETNPS Mg LN iPS 4 B
B RE v e IR JRIBR . G (AR BRSP4
Hifi I L %5 45 IiE (spinal muscular atrophy, SMA)5 i
12 3l #f1 £ JC (survival motor neuron, SMN) %t
SMN1 A1 SMN2 47 5%, S¢ 24 k= SMN2 2
R TG V2 5 3 AT 3 SMA B B8, Bbert S50
SMA (25 1PS 2 3 A4 BT 5 03 ok B 1R A 22 41
T RAE ARSI 1% Dy b 7 B0 A 28 50 A M SR A0 ok R
Dimos %5BUKE 82 %/ Fll 89 %5 Lo 1 5 i (] 2% fii 4 i
(amyotrophic lateral sclerosis, ALS) 34 )7 k4l ff =
G A iPS 4, 75T oAk R e i B RS Bl A A
JG, A EEH TS ALS K AENLHIR 56k 6 T 245
Yy, MR @ RIE S ol TR G
7. IiT Vergara S5 EE TN iPS 41 (1939 Bz
25 E(LEOPARD syndrome). A 1 4 R (type 1
diabetes, TID)PO, Sk P A 4 4 & 1)) G Bt 15
(familial dysautonomia, FD)P7. & %8 54 4= P K 9w
(myeloproliferative disorders, MPD)* 13 7d J& 73 Ifil
JiE (fanconi anaemia, FA)AY; Daley /NH i Th
SERBUMETR BN IPS 4 B BY, AL HE T AT
(huntington disease, HD). JH [KZEAIE - Y ti ik
21 (down syndrome-trisomy 21) %5 . #5355 = PE 1Y
iPS 4t B 4 F ST 908 1R A A AL BRRN <3 $R36 97 7 445
PRt R H s

AN IPS 0 AR B I BE A IR O,
BT iPS AU R . EE g ) EAR I A A g

AN v o il I T N 1
Ja 8890 g 40 SR A AN . AR 4 i)
PRI 45 A PR BB HOR Y iPS 4i k. 451l
Wi, Ye 5P MPD i35 KI5 CD34 I 4 g 2 4 72
H PP TAK2-V617F S48 R iPS AL &, 1M
X SMA, 5K RGEahMa i, H
5 SMA RIS A e a0 i, Rk, fit
PRGN AT RIS T B 7 (R R L. Btk
90 NAN [ii] A< 40 Jf >R st R IR R iPS 48 Jfa £ B L1t
RGN AR NI S Thfg, 1 L iPS 41 M R A e ok
FMIBAL T LRE T 22 ek, (H 25 bt iPS 41
KRS R T WD, iPS 41 B BRI ES 40 i,
DRI, A7 25 VPR AN (R A4 Sk 11 1PS 41 i 22 5+
PEST AR () 22 A k. A RLTE R sE . K,
iPS 4 J A 71234k 15 9508 LA AH DG 1) 41 i 28 Bk
IR, 2 B0 10 2 BN AE 24k 40 o o
L, AR, FDEIHT SMAI R B 5 K 71 iPS 41
Mo 2B, Rk, AT iPS 40 i Z 5T 5 AL
. Rz, TIPS 41 IR AR R g T LR
W5 C B R HIHERE, {5 iPS 4058 1A 204k i A 2%
P99 AF G 4N H R 9T 22 R 41 A 2 2R 0 AL AT A
Pk
5.2 YHREIARTT

SRR iPS AN LA AN v o b A g 2
MUK, N iPS 40 B v 7 95 i AATTE K 1 H
br. B b, ARfEAEPEE(SCAL HA FI SMA
SEYVFRAT PG (ALS. PD 1 TD £5) #5745 H M
FRES 1PS 4 A E 1) 204k IR R HE A Sk R SRVR T
Wi, AR KOG NSRRI 5 T 40
RN iPS 4, AP T 400255 5 3R B 5
R AARAN M, HORIEM IR AL iPS 4i A 2
RHETIRAKR. Hur, AiPS 4iiif Stk Hizs)
PRETEE T, By B 4 HuBOSE 2 M D) e gt il i
PRANHE, Zh% iPS 40 o34k (1 D REAH i O TR 7
JL SCAPY, PDEIFIIPIRLIZEY, Tim A iPS 41 /i
TEAMIETT ) FE AT 5t. Raya S50 FA B8 4T
Y 41 2 1 PR B S EE RO iPS A, SRS
00 A AR T T TR B AR R Z1 40 i AR 1 3 f AH 40
M, HE—BAUEW iPS A IrEIm IR BN . B
UL, Tsuji SCOHENT 22 RN iPS 40, JERIET)
PHEEBRFEA SCI /> BRI P g 2040 ok 1E 3 AR B D)
REAPZE TR T I, Rk ph 22 oAl 5 PR A AR 2
SCI RizzhIhfg, MR 4% iPS 4 Hu B e th A
REK VKA SCI RIZ3hIhRE, X WU B AT LASH
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e iPS 4 M A TR, tAbh, iPS i i Bk
AL, AT R AL R AR, A TR
U IESE ARSI IRSE . 324, iPS 4 Uik ik
SEPLEOEIRIR N, N ES 4 SR 71 PR S2 561,
A B AR 1PS 4l ML s R A AN I

iPS 2 o /2 35 DR v o7 () B AR 2R, i HL iPS
0 Y0 Bl A 4 0 5E 5 T ) AR ERAE, iPS AT N
FEHFLIR AL SCAPI, Il A APVEIY b (RA T
I 3R W AT B A NS U DR L 3 22 D DR A% i At
B IR IRG T BN . BE 48 A% IR 1§ (zine finger
nuclease, ZFN)/\5 [11%) iPS 41 B (13 K 1 #E I A5
S, ZFN BAT s K B RE fig i thne, 3
A RS IE iPS A M SR RIELRG, 1 H, Bl AN
A% iPS 4}l “mES-like” iPSCs(HL e FE . w0 b
EHAR. XaXa 5/ ES g BRERE) IR 9T 5 A B
TR H B AL ERAEDS. iPS A M ORI R T A A
SUIRAL GERE NV RE P 2 L T YR I 2E AN AL
64N, iPS 40 fe F T i 0 1 VA T R DA 1) e 4
FENNT A TR R AN SRR DR VA YT (1) R
53 HHPEMSTEM

T, 2990 IAN P 0 i S50 A ) el
M RBEAT, M CAAERA TN 25 PRSI R AR
W EL, N iPS 4 S ARSI € ) AL R D e 4
J RS T v R R T 24, AR KT R B
. AL 2Rk, AR OB A R
Lee 2507 ¢ Y ] FD £ 35 iPS 41 M 434k 15 95 #H 5%
SN 97 3L, R E] IKAP & AR AL 4
M IR WA 0 A%, IR VPO FD ik 254
Bz 3 Kinetin (IRCR, s &= M1 FD K]
BT PO . SMA S5 1Y iPS 40 i 4 A fR HF 1%
PIRR BRI BMATT, FFUE S LA 2 T0 0] BEH
{5 SMIN £ 117K V- 11 254 VPA. tobramycin 7 )X
B4l Nakao Z5FIH]/IN B iPS 4l ik B 24 24
Y Azumamaides )BT AL G VEVEAY, W 523
%2 He AN iPS AR IR A4 A1 ifi  2H 23R A ) of 4
1, iEa T A, R, iPS 41 REfg H]
et YL RIEE ) 254, AEvRdT b, BERE R
iPS 4 A 73446 1) Ty 66 240 1 w0 3 e ik 245 40 1 200 R 3k
AT SN I, XA A i 26 R 24 5T T e AR
TS iPS 40N A ES 41, Be B
AR THUIG ) LR B A I A R B I 259, #R)
2. i R AN R KSR
SRR A AR, A TR I RS 2
h. DRREERE, 1PS 40 A 25 W A R VPAN SR 1L T
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Fig. 2 Risk assessment of induced pluripotent stem

cell-based products (adapted from reference[109])
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The Progress of Induced Pluripotent Stem Cells (iPSCs)
for Research and Applications
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Abstract Induced pluripotent stem cells (iPSCs) are derived from somatic cells that regain pluripotency by the
nuclear programming with exogenous factors. iPSCs have immense potential applications in establishing disease
models and understanding disease mechanisms, cell therapies, drug discoveries and assessments, etc. Over the past
several years, scientists made much effort to improve reprogramming technology and achieved many
breakthroughs in the research and applications of iPSCs. However, moving toward the eventual goal of clinical
application, it is necessary to overcome challenges such as low reprogramming efficiency and risk due to
tumorigenicity, besides the detailed mechanism of reprogramming remains to be elucidated. Here, combined with
the recent advances in iPSCs, the progress of iPSCs were reviewed for research and applications. The current

problems and the directions of future iPSCs research were discussed.
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