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Generation and Comparison of Human Down Syndrome-Induced

Pluripotent Stem Cells from Two Types of Cells

Du Rong, Luo Yumei, Wang Ding, Sun Xiaofang, Chen Yaoyong*

(Key Laboratory for Major Obstetric Diseases of Guangdong Province, Key Laboratory of Reproduction and Hereditary of the
Universities in Guangdong Province, the Third Affiliated Hospital of Guangzhou Medical College, Guangzhou 510150, China)

Abstract Down syndrome (DS), or Trisomy 21 (T21) syndrome, one of the most common chromosomal
abnormalities, is caused by an extra duplication of chromosome 21. The generation of induced pluripotent stem
cells (iPSCs) is a critical step in understanding the developmental stages of complex chromosomal diseases. In this
study, we have generated DS-specific induced pluripotent stem cells from human amniotic fluid-derived cells and
dermal fibroblast cells through lentiviral delivery of four human transcription factors (Oct4/Sox2/Kl1f4/c-Myc). The
DS-iPSCs (Trisomy 21 human amniotic fluid induced pluripotent stem cells, T21 hAF-iPSCs; Trisomy 21 human
dermal fibroblast induced pluripotent stem cells, T21 hDF-iPSCs) showed characteristics similar to those of human
embryonic stem cells, particularly the morphology and pluripotent-specific transcription-factor (Oct4, Nanog) ex-
pression. The pluripotency of DS-iPSCs was also tested in vitro and in vivo. Embryoid bodies and teratomas were

formed and showed the expression of differentiated markers for three germ layers. The DS-iPSCs showed a good
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self-renewal condition and maintained the karyotypes after long-term culturing in vitro. It was found that generation

of iPSCs from human amniotic fluid cells were more rapid and efficient than dermal fibroblast cells. Amniotic fluid

cells may be a preferred tissue for generating T21-iPSCs.
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21- =R GE A AEE ISR AR 2 | WL IK 5] A &
JLH AR B E AV 1 R B RS s 2 —U. H 21
SYERN =R, S EGEIT400N EF A =N
DL, IXAFARN 21 - AR SR A AE R L 71K B s U
L) P9 15 B Ry — R Bk R, L A A s R ke f 5K
BAERICARIRIE R, NIk, ZHBES 2T
RE21- =R LA N MR, ORI F %0 1
BFB. %S % T 41 fu(induced pluripotent stem
cells, iPSCs) & 1 i 4 Fh %% 5% K F(Octd. Sox2.
KI1f4Hc-Myc) | FH 5= PR 52 18 44 i N B 4 i,
A EEAR R A RS, B AUV I 4 i 1) 434k
TEREP, XA 1 B H AR 5K R AR 12006
SRR LR . APSCsH A [ ] 15 >4 A8 iy B 27 1 58 A
NEBR IR IT /R T A58, 2R 2Kk I 4il i
W AEW A T BONIPSCs, B ATHEAT AR 19 A Ak
Y1 B R P T B R R AT AR . 2K, Ak
JE I AR B PR AT, AN [ A R R B 4 i 3R AT
iPSCs 1) 240 A R K 22 57, R b 41 i >R I 1) AN [R]
S B g FE SR I — AN E R R, ARSI
Oct4. Sox2. Klif4, c-Myc 4/ % 5% [K T 2H 2% 75 [H
—RIRFAR R T UIBR 8 B b, 2 &g AN21-=
PRZEAAE IR 2 K 4 RN B2 JB il £ 24 4 B, M 2 o7
21-= AR LEAAEIIIPSCs &, FH: b6 A8 79 Foh 24 284 241 it o]
#IPSCsHI A Z, N21-= AR ERG E (R 44 SN ik 5T 4 57
HAE R 4T A Y

1 #MRI5EE

1.1

LIl miekoR  F/RUAR B AR HIZ A 21-
SRR EAERR LI A BETAEING o B IR AT A 4 R
H AP B = 8 5 IR 21- =R R A L.
1.12 XA F Sk DMEME; 775 (Dulbecco’s
Modified Eagle Medium, Invitrogen), fifi 2F- L (fetal
bovine serum, FBS, Hyclone), DMEM/F12 GlutaMAX
(Invitrogen), .75 & X4 (KnockOut serum replacement,
KSR, Invitrogen), /& ig#+ 21 /iZ (L-Glutamine, Invitro-

Down syndrome; amniotic fluid cells; human dermal fibroblast cells; induced pluripotent stem

gen), JE4 75 Z LR (non-essential amino acid, Invitro-
gen), ¥ %7 % (penicillin, Sigma), 5% 2 (streptomycin,
Sigma), B-Fid 2 [ (2-Mercaptoethanol, Invitrogen),
B B 4T 4 A= K [5]F (basic fibroblast growth factor,
bFGF, Invitrogen), 0.05%/% % (Trypsin, Sigma), 7K
Rz 785 AminoMAX-TM-II(GIBCO), Lipofectamine
LTX(Invitrogen), Polybrene(Millipore), #2545 &
(mitomycinC, Sigma), —¥Hi: /NRITA Octd. Sox2.
Nanog. SSEA-3. SSEA-4. TRA-1-60. Tuj-1. AFP,
SMA(Sigma), —-1: Alexa Fluor 41|44} (Invitrogen),
DAPIF## (Roche), Triton X-100(Sigma), FK/KAIlIZ
(Colcemid, Invitrogen), Dispase(Invitrogen), 75 285 %4
i (Giemsa, Invitrogen), Trizol regent(Invitrogen), Prime
Script RT reagent kit with gDNA Eraser(TaKaRa),
SYBR Premix Ex Taq™II(TaKaRa).
113 AE  Je2AfEE B (Nikon), 765 E &
W B (Nikon), $L 5 £ 1 1 55 (Nikon), StepOne Real-
Time PCR System(Applied Biosystems).
1.2 7%
12,1 miedddc KRG #HFE/K10 mL,
1 000 r/min0»5 min, 7 b7, A3 mLF/KE IR 5
B, A T25 mLIEE IR . 37 °CL 5% COL5AF
NEEFR, EBS AP BB B IR T A R . B
s 7 EE, 3 dJE H0.05% % B T A AL AR IF 37 15 15 97
KGN
5 )L R Tk 7 £ 4 48 i 3R L 280 A BEX T

RN A, o 264 N BUR ™ iG )LE 8 Py AR
A1 emx1 em K/ RZ K, TN 50 UmLE % &=
50 pg/mLAEERE R M6 mLIGFRIB T . B ERE T
25 2 L 2 5 B B R, 0.25% 7§37 °CYH 4430 min,
AL JE A AT, 1 000 r/minB504 min, JTHE AR
LE YR S TR IR, 3~6 dn] WA H .

T3 JE 41 (feeder cells)>KJET-13.5 dff) B BH FRUIE
JiE AT 4E A, B 24K B EE 34 A MY, 4210 ng/mL 22
REZ KIGA T2 h, R ZIGTERE /), WAL JE L
1x10°40 35 2 26 ELAZ 100 mm P35 7R L, 1 A7
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FEZAMMRAE
1.2.2 T21 hAF-iPSCs%T21 hDF-iPSCs#9 % & =
By % AT H 18 % 5 Stemgent” Re-
programming Lentivirus Set: Human OKSM/J H 3¢
E StemgentA 7. 1] A 1x10°2F 7K 4if fi S 1x10° 7
JHR RS2 4 4 P O 85 IR L T8 h B &) I 6FLAR H, 43
AHIANT10 pLf2 95 B3, 28 J5 I A polybrenen( 2% i
N8 ng/mL), [EI il FIGFPAE AXTIE . 37 °C. 5%
COZAMF T 7. 24 hia 7000 B, BT 55 77 WL,
HEBG—IR, 24 hfE#eill. 1556 W T g2
T B G R

218995 T B G (1) N 21 - = A 2 7K 1B B Iz Ik ke
AU, TE5E4 dor R 2R IR Z 40 b, o
BT 2 R T MRS TR AT R R . — B A fE Bk
TEABUF I v B, LR ZRE B AN oo B 43 25 %3~5
AN A B, A SR B v SR S G b FR4~6 dRTRE
T21 hAF-iPSCs 52 T21 hDF-iPSCs#: 7% H WL %40 %1
F4~6 4 i A1 B, BEATIPSCstE . FEANPSCskEA
FEHUERNA, RT-PCRJ5 HLPOUL 2 P IR 14 2 Sk 4 g
PEIE R R IETE I, QRT-PCRAG N2 4 i M AH O L [R]
RIS DL, BAFE R LLGAPDH YN 5
123 BB &R KB RS &5 T T21-
iPSCs#9 % it B MEBERREF Y (fu: iPSCsFH4%(T)

5 FP S 0 1B 5 20 min, 0N B ol 6 T U € VAR

W4 CCII R G B 5% .

o 8 R 6 Y i iPSCsH4%M) 2 3 H % = il
[ €20 min; M 2 53 T Fric & 2H 0 N0.1% Triton
X-100% i 40 2120 min, A8 AR 53 7 A5 10 K6 25 n A
PBS; 1% 111 2 IfiL i 3 1130 min; 1% 1L 2F M35 # B —
P, B4 CCIRE NI TR, —Pi=RECHEE2 h;
DAPIFERER A4A% 10 min, JL5R A ST N 40
124 T21-iPSCs#EA AT EFHET21 hAF-iPSCs &
T21 hDF-iPSCsP Mk 22 55 1044 gk 47 G (ki 7Y
G3HTe 0.25 pg/mLAKKALZ AL FR A4 b5 T 10 IRk
£, KB E RN, B37 °C/K#AEH120 min, 1
AT mLIJ 2 (KBS R F BE=1:3), 37 °C7K 43 min,
B0 3 _B3E; N8 mLE e, AT E], 37 °CK¥
30 min; & [ E — K 500 pL[H 5E i E 2 40 i,
1 ~25 40 e 2 TR A B b, i ke E T
65 °CT M id . 552 dF37 °CTI#110.25% %
B AG20 s7ia, 10% 5 IEE Ge il A4S min, /K55 A
T, X Y AR BT b

1.2.5 T21-iPSCsHIMMEAREG T AL Ko
fEHIT21 hAF-iPSCs /2 T21 hDF-iPSCsi %% 1 mg/mL
HdispaseiH A4 AL ], 2500 5 FH #LE4A (embryonic
body, EB) /X85 72 &, FEF(EPetrili IR L, K%
2 A4, 7 dJE AT WLEBTE ik, 615 B e T 0
%, N FIPSCsitt — B 74k, ¥ AR 72 211%H
FE LA B B 97 0L v 4k 8 85 9%, 1) I AT G B 96 e
o, SERERME TSR, 25 R Ty-151
WEMEZ) . TIAFPHUR(A IR Z). HISMASLA(H
JVRJZ2) %5 5 WA i = I S SR YR 4 P[] BT oS B O
40 L 1 AT RT-PCR, il N I )= GATA4FIAFP, ik
JZRUNXIFAMNEJZNCAMBE R R IA o

12.6 T21-iPSCstk M J6 78 69 % &k, WCEET21
hAF-iPSCs 5 T21 hDF-iPSCs#%-#]1x 10741 ffi FIDMEM
FERl RS FR R E B F500 uL, J NV S G0 % B P (se-
vere combined immune deficiency, SCID)/)N 5t J& & P4 il
R MEmfasR A KR, 1055 B2 em A4 K
AN AR R, B S 4% PRAE B ik . BUER 7040
SUERIEY) A FVE IHEY (4, S 2= 5 8 RAs B0
L2ZCD Y=Y At 2y AP A B o = L

2 H#R
21 EBREBFFU-=ZHEESMEFKAE,. KK
R T4 4R B = 4 iPSCs

¢ AR T SRR YL S 1Y) 2 7K 41 A A
Bk AT 4 4H e GFPRIA I I, 45 BN, 90% LA
EFIGFPRAYE. PR U B IR e R A i A A B T %
U AR IZ40M b, FEREN10 em3BE IR I 43 ) 4
LI 10° KGR 2R R AN i . 5 H W08 FE 403,
5~7 dJE, /KM H BT VRRG 40 MR 1 5 B, 1T
Bk AT AE AT M AE 13~15 dHS TV IR 40 e 7o o
o3 ) FAURRGE K e B E B R VDT, Bk E 1240
BRI — AL, BEA S BB B — AN FL N GEAE 2R 1
R, P1), 27K AN B ik R 2T 45 20 g SR IR FIiPS Cs 43 J1)id
NT21 hAF-iPSCs }2T21 hDF-iPSCs.

1x10°2F 7K 41 i 75955 75 2% e J5 25 a1 1 1R il
et 1330285 FHYE T BE, W N0.285%. 1x10° K
JoR B AT 4 40 B E 05 B B G 5 25 dF B s R i e £,
5 30274 50 B, 20K N0.027%. N FISPSS 13.04¢
THE B AT S A B, FH A 56 b 2 4 ol 40 P 155
FRE, P<0.0SAERA ST FE . &yt
P<0.05, “F/K 405 Bz ki 4T 4 4 i 2 8] B A 5 3%
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255, FIFH 2E 7K 41 i ) 4 iPSCs I RUR .2 v T Rk
FRATHESI I, 75 ZE R AR 4R A (R 1)

2.2 T21-iPSCs5 ARERs T 4R B B AR IARY 1%
22.1 T21-iPSCs#mfie A& 5hESCsémfigAnl &
I BE B I T21 F K A e M T4 3% 2 S, 6 dit
I o A 41 B, 17 48 755 2 R e T2 1 B2 JBk il 2T 4 4
Mo fE B Rl TR 3R 2 B R, 15 dI Bl e AR R . L
1B A KRR AE 5 R - 40 M AR 0L, & AR T P 35 0 4
ME B, R, B BRI . T21
hDF-iPSCsZH i [4] 4 40 ffa 41142 T21 hAF-iPSCsHE %
B oK 4 HE A B L LA I I o B U A
REAILR AN, 19LA— MR R $EHLT21 hAF-iPSCs

540, o34 B LR e AL 4R, HEHLT21 hDF-
iPSCs 61 v b, Horf3ANmf LURR e A6 AR, A3~4 dfeAR
— o AUMITEAE AR IR G 2 ORI i AR R L A9,
AW, 4 2 52 S HS (B

222 T21-iPSCs#kt: BB B FEA B %5 R b3 &
Ak $APhESCs@mfetrie, I AKPHIKI, 454
TE &S S A G s AL 24 R WL 5%, w] %5 3 iPSCs, FIIH
HR®EA R ARSI L21- =8Bk
iPSCs, i 14 B 1 il e €24 B PH PE(E12A), 2F K 41 R 7E
93 BRI Y25 dH B v o B R Ik T 4 4 B SR D
B2, GOt RIL 2 FiPSCs £ RE AR 10(E
2B). AKP. Oct4. Nanog. TRA-1-60. SSEA-4 %%

=1 IR SRIR A AIPSCsRY SR LR

Table 1 The efficiency of generation of iPSCs from different tissue cells

Eiilioesst) ESH: 58 [ Hy LA [R] (X)) AP FAPER (%)

Cell type Time of ES-like clones emerge (d) AP staining positive efficiency (%)
Amniotic fluid cells 5~7 0.285

Dermal fibroblast cells 13~15 0.027*

KRN 5 B IRRET R AN 2 [R) B A 835 22 57, 0K, *P<0.05, 5 /KA EL AR -

The efficiency of generation of iPSCs from amniotic fluid cells and dermal fibroblast cells was significant. *P<0.05 vs amniotic fluid cells.

(A) T21 hAF-iPSCs
T21 hAF

(B) T21 hDF-iPSCs
T21 hDF

T21 hAF-iPSCs PO

T21 hDF-iPSCs PO

T21 hAF-iPSCs P6

T21 hDF-iPSCs P6

(C) hESCs-10 P6

A —BRFER ARSI 53 2 BT AIM, /KIS (20), B E KB 3 2 Re A iu(h), Z6/RFEKE S 2 RTAINCH); B: — R Bk et 4k
AMHRIR T2 2 BETAUML, PR BT AN S (), JEAC R I AT e 15 5 2 e T4 (), 5561 Bk Bt 4R 4 i 75 5 2 RE T A0M(4);

C: ANEIR TR AS . FRR=100 pm.

A: one iPSCs line derived from a down syndrome (DS)-amniotic fluid cells. Morphology of the DS-amniotic fluid cells (left), T21 hAF-iPSCs before
picking the colony (middle), and at passage 6 (right); B: one iPSCs line derived from a DS-dermal fibroblast cells. Morphology of the DS-dermal fibro-
blast cells (left), T21 hDF-iPSCs before picking the colony (middle), and at passage 6 (right); C: the morphology of hESCs. Scale bars=100 pum.

Bl E4Rfz4pnS AR THRARER S AR

Fig.1 The reprogramming cells showed a similar morphology to hESCs
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(B) T21 hAF-iPSCs T21 hDF-iPSCs
A)
Oct4
T21 hAF-iPSCs
Nanog

SSEA-4

T21 hDF-iPSCs
TRA-1-60

A: T21-iPSCs {3 TR i 4 €4 B 44 B: T21-iPSCs3RIAHF 51 2 BV 2RI Octd . Nanog. SSEA-4FITRA-1-60, e e et BN PH . A5
=100 um.
A: T21-iPSCs expressed alkaline phosphatase; B: as shown by the immunostaining results, the cells expressed pluripotency markers, including Oct4,
Nanog, SSEA-4 and TRA-1-60. Nuclei were stained with DAPI (blue). Scale bars=100 pm.
E2 21- = EE 1SS % At T HARRYFFIE
Fig.2 Characterization of T21-iPSCs

< SCrel B
(A) 21 (2 @‘8 o @‘*‘8 & ( )1‘2 = T21 hAF-iPSCs
Endo Nanog N #T21 hDF-iPSCs
Endo Ocr/ =) 1 s el # FY-hES-10
Trans Octd [ «
Endo Sox2 N 2 08
Trans Sov2 | S O 06
Endo Kt [ z
Trans K/74 [ q§0-4
Endo c-Myc m - 0.2
Trans c-Mye [ N
GAPDH | el 0 S o
Nanog Oct4

A: RT-PCR% 5EOct4 Sox2. KIf4Flc-Myc{EhAF. hDF. T21-iPSCsHhESCsH [f] 3 1%, GAPDHAF Jy N £ 3£ [H; B: qPCR4 JET21-iPSCs 5FY-
hES-10f1 2 fig 1 3£ K Oct4 I Nanog (4335, 7ET21-iPSCs 5FY-hES-10H Oct4 I Nanog#k R A LW B 72 57 o B¥i Fmean+S.EM. KR, n=3.

A: RT-PCR revealed the expression levels of Oct4, Sox2, Kif4 and c-Myc in hAF, hDF, T21-iPSCs and hESCs. GAPDH was used as the reference gene;
B: the total gene-expression levels of Oct4 and Nanog were determined by quantitive reverse transcription polymerase chain reaction in T21-iPSCs and
FY-hES-10. The differences in the expression levels of T21-iPSCs and FY-hES-10 were not significant. The results were reported as mean+S.E.M. (n=3).

E3 21-=EAESES ST aERRIARX S EEER

Fig.3 The induced pluripotent stem cells of DS express pluripotent-associated genes

(A) T21hAF-iPSCs 47, XX, +21, atpassage 10 (B) T21 hDF-iPSCs 47, XX, +21, at passage 10

Xiu dxnog gu

1 2

u 36 Kl 13 33 33 M LRI

l_ﬁ__“,,éﬁ 1&.53;1; 40 6h b BA & A

— |3

13 14 15 6 17 18 13 14 15 16 17 18
BE RX  &ad &M 33 8% %3 adn &% 3”
19 20 20 22 X Y 19 20 21 22 X Y

[El4 T21 hAF-iPSCs5T21 hDF-iPSCsH) T E 148!
Fig.4 The karyotypes of T21 hAF-iPSCs and T21 hDF-iPSCs



MR IR RIRRI21- =R R A

L5 5 2 RET-40 M AR O 2 S % PR 889

(A) T21 hAF-iPSCs

T21 hAF-iPSCs

T21 hDF-iPSCs

~ T21 hDF-iPSCs

©

RUNXI

GATA4

NCAM

GAPDH

A: T21-iPSCsJE AN, F7R=100 um; B: ULFEEE 2701k, WILJRFRILAFP, I ZRIESMA, SMIEZRIETuj1, S s Y G NI, br
JX=100 pm; C: RT-PCREE I = I E A7 EH: B GATA4. AFP. RUNXI. NCAM, GAPDH{E NS H .

A: embryo bodies (EBs) were formed by the T21-iPSCs. Scale bars=100 um; B: immunostaining showing expression of the three lineages marker Tujl
(ectoderm), SMA (mesoderm) and AFP (endoderm) in T21-iPSCs clones from two independent iPSCs derivation subjected to EBs differentiation. Scale
bars=100 um; C: RT-PCR analyses of lineage markers that represented the three germ layers, GATA4 (endoderm), AFP (endoderm), RUNXI (mesoderm),

and NCAM (ectoderm). GAPDH was used as the reference gene.

El5 21- =R RAEF S S e T Ak L

Fig.5 The induced pluripotent stem cells of DS maintain pluripotency in vitro

Endoderm

T21 hAF-iPSCs

T21 hDF-iPSCs

Mesoderm Ectoderm

A, D: BMEHZ(AIEZE); By B BEAL(HIEZ); C. F @ EREHOMEZR). #7R=100 um.
A,D: glandular epithelium; B,E: cartilage; C,F: neuroepithelium. Scale bars=100 pm.

El6 21-=RAIEIHS S RETHEBFA D

Fig.6 The induced pluripotent stem cells of DS maintain pluripotency in vivo

25 BB, T21-iPSCs2H i B A 5 Wi T 20 B AH A
(R o

223 AREQERESH  T21-iPSCsHIEH ANEHR
T4 B FY-hES-10 A2 i J5 40 i Eb 8¢ 9 Y5 ERNAZK
(BE3A), 4550 KB, L2MPSCs 2 5 R IG T-41 i

FHIE], 3833k WIEYE K Nanog. Oct4. Sox2. KIf4.
c-Myc, KIFA AR FIEKIfA M e-Myc, JtT PUFh o
J5FE A, hAF-iPSCs S hDF-iPSCs#ME 3L K J L-F 2t
BR. iPSCsff P ¥ 2 it 1 3L K £ 28 4l % (W Nanog «
Octd), 5 1F% NESZH M ik /K ~F A L(EIB3B). &
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% R EE DR B B80S L AN B 5 N R DR BR 2 BT
HIRFEA MR TS 2 e T AU bR .
2.3 T21-iPSCs#Z B! 4347

43 EXLT21 hAF-iPSCs /2 T21 hDF-iPSCs % 104X,
Y M AT Qe AR A% BY 4 BT (¥14) . T21 hAF-iPSCs
T21 hDF-iPSCs£ K 35 7 E AR AT e 4 H721- =1k
WAL
2.4 T21-iPSCsikFMY 1L

A T21-iPSCSTEAR &M 1) 57 4L BE 77, FFEBsTE
petriZl B 15 77 ML 27 45 75 (KISA), 7 dJE, KEBsE:
FIPEO.1% A i A0 4% 1) 5 FR ML, 485 977 do U B
Y e i 25 SRR, IR Z 4 AR AFPYL (a4, o IR
JZ 4 BESMA Y €8 BH 14, A1 IR JZ 41 B Tuj-1 5 €2 FH 14
(KI5B), %S 2 BT 4 BB LR =R E
YUV RE . RPN ISR IR 105 5 2 RE T4, 4
RN R B2 7 . JEIEBSHIRNA, 17RT-
PCRJG /M =R B EF R IEE L. 45 R K, W
YiPSCs 4y 1k T i FIEBsYY 7] 2% ik 1 I J2 GATA4F
AFP. "Ik ZRUNXIAN AR IR JZNCAMEE A, T A 55
1L [1iPSCs A %3k Oct4. Nanog, RUNX1§5 31k, N
ikGATA4. AFPFINCAMIEFHE (E5C).
2.5 T21-iPSCsiAREI 731t

FHPSCsyE S N 7™ B A Ho 9% Bt [ M (severe
combined immunodeficiency, SCID)/)N & ) 2 T, Z4
JA Ja LS iR . B2 A6 JA J5 ¥ SCID/ B A B8, HX
AR, A B 23~4 cm. A F . HEZL (A,
J&, BTSN W= ESRUR A R 2R R, A R
FRAIRE) . BE H (R 2 )R 4 585 R 25 4
(PMIEE), iHA21- = AR LR G AFIPSCs A A 4h 2 Fh
T g -

3 iR

[R121- == A £ £ 52 R 30k F 52 2 M A 1 22
S ERERE, 21- = ARG OB R RIEAMA
(A7 AE AR K 2 5, AT e HC A WL By — 5T
21-=AREEAAENE I T LB 52 60 5 J, 24 i
135 DR T Al 1T S 4R 38 T Kk P 4 o 0, (%
7 B4 T ) I B JE AN RT3 BT iPSCSHIF 98 )
FCT, 38 S T VG 20 L A 40 T 5 2% o
FE e T 20 25 1 R G2 i A

7 52 B e 3T T T A R K A Y B B ok 4T
Y A )RR F121- = AR 25 A 6L 9 5 B - AL R,

IR ST A 240 SRV R T IS Y 1 5 3 2 e A I A
N ¢ B o 2 A H. 2 A A e it A B FRBE T RE
20094, R EHRAE 1 AR50 KU 7K 40 i H g A2
NIPSCsHI R i T B R AT e Am ™, A S5 #E21-
AR ZE A LR T A B Y E g A AR A AR %
Ro FIKYH AL BB GL J55~7 At w] DA B0 IR
5 4 M A SR, T B JBR T 4R 4 i 2 13~15 d.
[FJ I SR 6 45 R A R 7, SF 7K 20 Y R R P S Cs R 3%
Eb R JoR R £ 4 40 = H 10~201%5 IRk, 1 A 27k 4H
Jifa il & iPSCs LU JZ Ik B 2F 4 4 it 58 HAR 34 872k, =F
KA YE 8, KA AT SR 5 T B2 W A 1
K, AR ) A 2, BA 2L
P A E HOAS A A5 F s IR, B RAE R R
PR K &, 25 i R FHiPSCsH AR 3RS FE /K 4 fg 5
YRFE G iR ) LR S PEIPSCs, AT 8 37 55 P 05
B, W AE AR A AT (2 R B4R RAR I, 345
)L IE# A9IPSCs, 3 L il A FITPSCs 3 A AE 7 Hil %
PG JLEAT B NIRRT RE

BIRE T 2 R8T 40 M AR R AR R B AT BEME 2 Fh
ZFE, BAIAAAEIR 2 80w . T AN R SN,
IPSCs A1 AR v R 7 A= Jirb 8 16 AU 1, AT 58 R F 1)
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