BHER KM 2013 4F 12 A5 34 B 12 W hitp://www. ajsmmu. cn
Academic Journal of Second Military Medical University, Dec. 2013, Vol. 34, No. 12

+ 1304

DOI.10. 3724/SP. J. 1008. 2013. 01304 ¢ 'ilc} %

NEEEEERTHERE EREAZERMBERR T EARERENFTS
&gt TR ERLR

I R, I F.HEHEERE RE2.RVE,EZEH
R 3 R 2E B8 B B @ AR, el 226001

(WE] a® BB TR T 400 (BMSCs) /I BUH # 508% 48 il (BM-MNCs) # /N UK i 52T 48 20 i (MEFs)
HMENFEFUHELZRET MM GPS D AE, & HEK# LV-efllamOc4-IRES-EGFP ,LV-efla-mSox2-IRES-EGFP |
LV-eflamK/{ f4-IRES-EGFP Fl LV-efla-meMyc-IRES-EGFP J#&# BMSCs.BM-MNCs #ll MEF's , i 13 11 5 i ¥4 5 B2 Wi 4 (0, $H
P S B A L X 3 R 4t i R g R Dy iPS 4 ARG Rk VR iR T A8 L2 T A ARG I L VR IS T 4 A PN U R BERS D | 0LV AR R S
B R G B B B U T A AR KA 0 iPS A A 2 BEdE. 4R &I T /MR BMSCs.BM-MNCs & MEFs (19 3 #ft iPS 41
W25 HE TR I 2k e M B B0 T, T R IE TN Nanog \Rea-1,SSEA-1, IFBE N ANk = IR )2 4141, {H & BMSCs %
T 01 B A 8 R i Pk 5 AR T BM-MINGs HI MEFs R IR0 se e, #6 # /Bl BMSCs.BM-MNCs f MEFs ¥ ] & 4 #2
o iPS 4 . {1 BMSCs 5 4w £2 iPS 4l il (9 %OR K+ BM-MNCs il MEFs,

[xRgiA] FTMHE2 W08 T 000 SR R0% ; B 0 R 7050 T 20 5 5155 5 A8 A0 5 /) BV iR IS 4F 24 440 i

[FESZES] R 329.29 [XHkFRED] A [XEHS] 0258-879X(2013)12-1304-08

Reprogramming of mouse bone marrow mesenchymal stem cells, mouse bone marrow mononuclear cells and

mouse embryonic fibroblasts into induced pluripotent stem cells: a comparison of efficiencies

WANG Yao, WANG Lei, LU Yu-hua, FAN Xiang-jun, ZHU Ming-yan, ZHU Sha-jun, WANG Zhi-wei~
Department of General Surgery, the Affiliated Hospital of Nantong University, Nantong 226001, Jiangsu, China

[ Abstract] Objective To compare the reprogramming efficiencies of mouse bone marrow mesenchymal stem cells
(BMSCs), mouse bone marrow mononuclear cells ( BM-MNCs) and mouse embryonic fibroblasts (MEFs) into induced
pluripotent stem cells (iPS cells). Methods BMSCs. BM-MNCs and MEFs were infected with lentivirus (LV-efla-mOct4-
IRES-EGFP., LV-efla-mSox2-IRES-EGFP, LV-efla-mK[f4-IRES-EGFP and LV-efla-mcMyc-IRES-EGFP) at a multiplicity
of infection. Reprogramming efficiencies of BMSCs, BM-MNCs and MEFs were compared by counting the number of alkaline
phosphatase (AP)-positive clones. Pluripotency of the clones was evaluated by detecting the expression of embryonic stem cells
markers and assessing their ability to form embryoid bodies and teratomas. Results iPS cells derived from BMSCs, BM-MNCs
and MEFs were all able to grow into clones with clear borders, to express enbryonic stem cell-specific cell surface markers
(Nanog. Rex-1 and SSEA-1), and to express characteristic genes of all three germ layers both in vitro and vivo. The AP-
positive clones derived from BMSCs were notably less than those from BM-MNCs and MEFs. Conclusion BMSCs, BM-MNCs
and MEFs can all reprogram into iPS cells, but the reprogramming efficiency of BMSCs in adherent culture is lower than those
of BM-MNCs and MEFs.
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4 2 ( bone cells, BM-
MNCs)M FA S0 JH i 40 s 5 2 B2 iPS 48 i,
AT I8 95 3 LV-efla-mOct4-IRES-EGFP | LV-
efla-mSox2-IRES-EGFP, LV-efla-mK/f4-IRES-
EGFP F1 LV-eflamcMyc-IRES-EGFP &% /N i)
B B8 7] 75 BT T 40 i (bone marrow mesenchymal
stem cells, BMSCs) ./ il BM-MNCs FI/)s BUIE i 7%
2441 i (mouse embryonic fibroblasts, MEFs) , i
DIARHUT iPS AR A, JF FEA T 3K 3 b 4 O g T R
iPS 4 ffl 1) 500 % o e SEF R B e T AR

marrow mononuclear

1 #EFTTE

1.1 ## LV-eflamOct4-IRES-EGFP ,LV-efla-
mSox2-IRES-EGFP, LV-eflamK/[f4-IRES-EGFP
Fl LV-efla-meMyc-IRES-EGEFP 12 ¥ 2% #% 14 i ¥4
N AR AT TP A W B R A IR R 8
HERME 0. 25 %0 JHE AR G A 2 Bk L g-5i 2k < 1 LR
W EIER 2 ME R COMK N Sigma A Al ™~
s DMEM {RBE R 72 3L\ PBS 4 HyClone 23 7 7% i 5
DMEM/F12 ¥ &3 i 4 17 . knockout DMEM
Gibeo 24 w77 ity s T 2H N H Il 0 1 L~ (rhLIF) 24
ProSpec 23 B 7™ fi o i M B R i 4 (0 K500 & oh T
W PHEEAE W B AR B2 B AL 9 B 200 M 43 B (O
BE. 1,077 g/mL) 1l S8R A ) o BB 48 v AL
YT /N Bl Nanog IgG #i /& (Santa Cruz 2 ], SC-
33760) . /MR Rex-1 1gG $ii#k (Santa Cruz 23 7],
SC-50668) , /N 4L /N Bl SSEA-1 IgM #T#& ( Abcam
/v H),ab16285) , FITC J' 41 3 98 Y 4K | Texas Red
FHRICHUK  Cy3 FE B/ PEEHUK (Protein-
tech A 7)) 5 fll i RNA $2 UK & (Omega A 7)) 5

S 537 & (Fermentas 2 7)) ; Faststart Univer-
sal SYBR Green Master(ROX) PCR i 5] & (Roche
NFED B ME (TaKaRa 2 &) 5 §L 96 6 K # F
(R R RAEYHERGRATD) . B 24 40 M A K
K F (bFGF) g H Sigma /A A, SPF 2 fid )5 C57BL/
6] /NELIE [ el K 2= S sh W b VAT LS
SCXK (75)2008-0010,

1.2 BMSCs.BM-MNCs % MEFs ¥ % #2 4 iPS % e,
1.2.1 /NE BMSCs #h 3k B & ¥ 5% W 6~8 i
C57BL/6J /N, S0UHE B8 F 3% Ab B8, 78 TC 18 2% 14 °F fifk
ke R EEEE T PBS ., UEFA
100 U/mL#E % & + 100 g/mL ## % % ) DMEM/
F12 3R b e/ BUBRCE IR B 865 200 X g B0
5 min, F LY. A 5 4 5 3% W (DMEM/F12 +
10% FBS-+4 mmol/L 4 & Bt % + 100 U/mL % %
£ +100 g/mL 4% £ +10 ng/mL bFGF) # & J5 #
Fb REFR R (2~4) X 10" N4 /10 em®, 72 h
J5 H PBS ¥a% 3 LB LR IR, LUS R 3 d il
1K W BE AN M Ak 2 15 9% 3~5 J8, 4 fh &3k 80 %
J& 0. 25 YRR AR TE AL 3 min. $ 1 @ 2 HEATHE
R ARl AR RS 1 9 A 5 ik IO O Ok
0G40 Jf 43 % R (fluorescence-activated cell sor-
ting, FACS) Kz 25 3 18 BMSCs & 1fi $1 i (CD29
CD44.SCA-1.CD14 .CD45 .CD34) [ F ik E M,
1.2.2 /N BM-MNCs & & B4l & B 6~8
C57BL/6] /N, SUHEE F L ARS8, L&A 100 U/mL
HH R T100 g¢/mL # % R DMEM/F12 B 320
Vh/IN BB B R B B s R A0 B YR /DN O b TR e Ik
EL A0 A 43 B 1. 800 X g B0 15 min, W HLE L 5
A 2 Y T AL ) LA A L

1.2.3 MEFs 2 B & WA 12.5~13.5d 1
C57BL/6] JiG BL, 23 B G BRUSL 30 L 9 E O i S R 1
FH B89 K UK B9 A% 1 mm® LR YRR B,
0.05% BREE A BEN L 5 min J5, WH & ImA £ 58
435 32 W (DMEM AR 3% 58 W+ 10 %6 iR 2R 13 + 4
mmol/L A2 WO T, RENHMZ K EEHL PN
K, BEOEEZMET MEFs § 72 % (DMEM &
MR IR +10% Bf 4 17 44 mmol/L 2% 2 Bk o)
TR K E 80 % ~90 %6 il A AL AR B A
1.2.4 Wxmpmiysls % 3~5 18 MEFs 8557
M A LA E N 10 pg/mL LR ER C,
BT 2.5 h, PBS RIR £ R EE C AT
) MEFs, 741k )5 FioR 2 15 56 0. 1% B i ok
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8 % F LV-eflamOct4-IRES-EGFP. LV-efla-
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Fl LV-efla-me-Myc-IRES-EGFP 43 5l in A 248 o &
Wrh R B (MOD 4351 5,10 A 20512 h JEBR
EREFRW PSSR 24 h 5 FH 0. 25 %0 B8 1 Y
AR 20 6L L K 200 B 422 b 1 90 2 4l 4 1 R A LY 6 FL
M s 55 2 KoK B FR W 45 h ESCs K5 37 W (knock-
out DMEM+15% H 4~ 13 +1 X E b 75 & HE R +
IX A AWM+ 0.1 mmol/L p-%i 3 & B + rhLIF
1000 U/mL) , [A) ¥ ¥18 905 35 B YL 1) MEFs #: 70 T
TSGR AN 6 FLAR L AR 2 OB RE IR I
Bk ESCs B8, B 2 d i 1 L5 11~13 K
PRI vE e LK ESCs £ 19 v B Bk 28 37 1) 1) 7% 2 40 i
b ARSI P,

1.3 iPS ey %%

1.3.1 wmbEsh s me e @ WRBR AN ME B R W, R 40
JHPBS UL 2~3 W, 4N ZRWEER & 1~ 2
min, MBI B R i 2 €38 500 4 5 AL L == TR
BCE 15 min, WER YL G, ] PBS i B85 BA .
1.3.2 @@l eEREemll KABEEEEIUEER
T, 2 FACE 30 min, /K ZEETIRH 3K,
K10 min(BRTAZEH) . I PBS Ve 1 W5 #HH
PURFR BEW (0. 2% BSA H1 0. 1% Triton X-100 %
T PBOBER 2 K., MHEMW (& 6% BSA+0.3%
Triton X-100 ) PBS) £ P 40 Jfl . # — B # B 72 Bt
A B, i B RS L 4C B %, PBT
(0.1% Triton X-100) VEAAMML 3~5 K., B ZHiH
FEAE DU HG B, o 20 40 B AR S b =R S
1 h,H PBT ¥ 3 ¥, ¥ Hoechst (1 mg/mL) £k
WAL = 1 000 el PBS Hi B, &5 I i B 30 min,
FH PBS ¥ 3 W, BIK 5 min,

1.3.3 L EFEPCRAEMNM X ER KX HMigE
KR 5 F AR kR —  Tis (DEPC) K ¥k 1 K, TRIzol
P4 B RNA, HUAE RNA 0.1 ng ~ 5 pg.
Oligo(dT) s BIW 1 pL, TN & A% B2 1 19 7K £b 2
%12 pL, ¥ 1 pL RiboLock™ RNase #1471 .2 L
ANTPIEA% (10 mmol/L) .1 pL RevertAid™ M-
MuLLV S sk i (200 U/ p L) 2 TE T 1A 5 R
B i B0 T IR A1 IR B 0 L 42°C R E 60 min, 70°C

M 5 min Z 1ROV, SRS BEAT PCR 973 . 5197
UL 1, R Z&F: 94°C WiAE 1 5 min, Z84d 35 4
PEIR (94°CAETE 30 s.55~607C B &k 30 s,72°C FiE fif
30 s). e i 72°C BLZE R 10 min, PCR %5 3 J5 17
1.5 % B 6 8 8 I v Uk A I PCR 7= 9 . 8 IS AR &
GE i L vk 4 2R, SEFSE i PCR R Roche 5
& 20 pL RWAE R KK A SYBR Green/ROX
10 pL, 51 (W& 1) F+R(10 mmol/L) 1. 2 pL,
cDNABIHR 1 pL, Mz KA R 20 uL, A Applied
Biosystems 7500 real-time PCR X #E47 & Wi, & B
. 95°C HWAEPE 10 min J5,98°CAE M 30 s,60°CiR
k25 s.72°CHEA 25 s, 3k 35 PMEIR,

z1 MRIPSHBETFEEERNSI WFTI

Tab 1 Primer sequences of stem cell genes of mouse iPS cells

Gene Primer sequence (5'-3")

Nanog F: TGCTTACAAGGGTCTGCTACTG

R: AGCCTCAGGACTTGAGAGCTT
Oct4 (total) F. GATCACTCACATCGCCAATCA

R: CTCATACTCTTCTCGTTGGGAATA
Oct4(endogenous) F. CAAGGCAAGGGAGGTAGACA

R: CAAAATGATGAGTGACAGACAGG
Sox2(total) F. GCACCGCTACGACGTCAG

R: GGAGTGGGAGGAAGAGGTAAC
Sox2(endogenous)  F: GAACTGGAGAAGGGGAGAGATT

R: ATTTGGATGGGATTGGTGGTV
Kl f4(totaD) F. AGTTCTCATCTCAAGGCACACC

R: CCTGTCACACTTCTGGCACTG
Klf4(endogenous) F: TGCTTGGTGAGTCGTGGTTC

R: AGGCTTATTTACCTGGCTTAGG
Mye (total) F. TGTACCTCGTCCGATTCCAC

R: CCTCATCTTCTTGCTCTTCTTCA
Myc (endogenous) F: ACACGGAGGAAAACGACAAG

R: TCGTCGTTTCCTCAATAAGTCC
GAPDH F. CAGGTTGTCTCCTGCGACTT

R: GGTGGTCCAGGGTTTCTTACT

iPS cells: Induced pluripotent stem cells; F: Forward; R:

Reverse

1.3.4  HUAER (EBs) B & £ % ff iPS 4 i H
0. 25 Y0 [ 25 1 Tl 0 1k O B 40 L B B 9% T MEFs
Brpmh, 3 dJE5 1 W, Z 5 2~3 d il 1
K, WE EBs BB MU B, JF JH RT-PCR A il £ Jif
JRIHE I FRIE,

1.3.5 ®mBEMKRER PSHRAMLRERE
10 AR LA B J5 W 0. 25 Y0 28 11 i I Ak J5 % 5 40 il
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BT 300 pL B ESCs 5 38 W b, DL H /N B
(2~3) X 10° /™ 4f Jfg Ay 5 JC 1 7 S T NOD-SCID /s
B CRUR T R R 2 S5 50 ) B . 6 8 S5 B e
NEJRE HEAT H-E Yo WA = IR 2

1.3.6 F@EZA 2 #iPSAMEHEA 100
ng/mL B KAl i ESCs 55 32 WAL 2 3 h, SR 5 1
0. 05 % HE RN L., KB 0. 4 mol/L & ALHI I A 41
Jf, BT 37°CH IR K M AR KB AL B 25 min, FHH
BES K TR (L« 3) WA W I e 20 L . e i 7 i) 4
JEHE T KK R W B b T SRR
Giemsa J W 4 (5 20 min., W8T WL (1K

2.1 BMSCs.BM-MNCs % MEFs ¥ % 42 % iPS
Feg R s A 2 fRAEE 3 % BMSCs I a0
FIA s IS 3 1% BMSCs. i [l FACS #:l 6
Ff 26 10 B B (CD29, CD44, SCA-1, CD14, CD45,
CD34) W R A 1E B, AT WL it A 19 BMSCs ¥4
CD29" ., CD44" | SCA-1", CD14~ , CD45 . CD34 "~
(1B), MR & 1C 77 Y 52 56 i 72 1A ol A 4 £
PG 4 A E RN F (Octd | Sox2, KLf4 H
eMyc ,OSKCO) B 1255 FE e 3 Fi4iig 12 b J5 , B 2%
WEE. 1 d JEKE 2 Y AR TR SR 2 A0, 56 3 R
B 20 it Gy 22 3R 2 €658 D' HL AT L /0N ) 24 if SR AR L 2
MBS RRIEAE N FIE ., 5 7 R /NWREED 2
ER(FE 1D, K = 13~15 d B PeBCa e, § 38
¥ 5 & F BMSCs, BM-MNCs & MEFs [ iPS
ARG K WL 5 ESCs AH LY 3e B A (&
1E), S5 15 KA, 382 155 66l v ol 198 il PH 4 e
GERICLL e 3 P 2SR A M Y % S AR T LR IR T
BMSCs 1 i P 5 #2 i BH PE 5 B %5 9 & KT BM-
MNCs #1 MEFs R 1Y v A (K 1F.16) .,

2.2 iPS@mieey Saetkw Al EURE 20 1R
iPS-M2(MEFs # ) . iPS-B1 (BMSCs #2 J5) il iPS-
BM5 (BM-MNCs 2 ) £ il 3 TP 5 i Rk, &
FEDCLE R R 3 Bk iPS QM F L H T ESCs $5 5
PE % 40 B 22 181 B8 30, /245 Nanog, Rex-1 Fl SSEA-1
(| 2A), RT-PCR ML} & B PCR ¥ HL Pk 45
R 3 kR iPS 4l iR IK Nanog & K W IEYE Oct4
Sox2 KLf4.c-Myc JEH (& 2B,2C), Hrr, pyEH
Sox2 FEP M RIBHE .

&5 EBs B S g0 25 R R 3tk iPS 40 B 7
B g% T8 W 5 IR WS Y REE i EBs (B 3A) #5397 1
JiH EBs Ri5 )2 B W B Afp (WIR)ZE)
Pdz1(NEZE) | Sparc (W IIRZE) | Brachyury (H ik
J2) . Sox1 (AMIR)ZE) | Pax6 (SRR JE) I Nestin (5h IR
B IR RSN Pdal B FRIBEARE 3B), W
TG TR T I S 3 45 R (1 3C) Bom 3 Bk iPS 4 5
NOD-SCID /NI & 6 J8 J5 T8 W 1 9 4. H-E 2%
SR PN N Sl (Y =T AR O ny L B2 R
R R AN GMRE R ChIRE) F s
AL ONIRZE) . e AR5 B (& 3D) 1
/N 3 Bk iPS 4N S A IR 1 40 A G R, R W 5 #)
IR E NG NI R I 1 1T

3 4t it

"B 08 A0 ML SR — A g KA 0% A L B U L
She U5 14 240 i A5 4 R A 1) R 4 i B /0 by R 6 T D
WHE, K AR DR 58 A8 () ME R AR, 2 — i R AT 04 4K R
iPS 4R T 400, BMSCs RE WS 16 (4 531k M g
U7 4 B A0 LR B A S e R A e, AR R
MUK WIEC T BMSCs 5T 7E A BIF 5% h 3 A1) 3
it % BMSCs, BM-MSCs fl MEFs A 5 4 72 50 %
PR BMSCs F T 3R BN B iPS 20 i Ayl 71

ARBFFEH, T AT K B MEFs 2 I (14 5 v 5 1% il
PH 1 5 B £ 5% BM-MNCs £ . {0 £ B8 2 K & BE 58
40 g R O iPS 40 A i B BM-MNCs b,
BM-MNCs &4 £ Fl AN [6] 26 BY (4 40 i, 4 it i+ /40
200 i R 0 R 40 R I 4 D LB K L A i L T
WREL 20 B, NK 4 Jd F0 B A% 40 4, 3 26 41 i rp
85% LA & CD45 ™', Kunisato %" {2 i CD45
BRI REHE CDAS ™ 40 M 57 25 5 9 & 4 B2 O iPS 4
L R AT & B CD45 Y 4 He CD45 ™ 41 i JE i
THZH iPS A s e, AT 5 — T 5T R
KERZSIM Octd . Sox2 KLf4 F Myc WK 2
TG B 40 i 2 CD45 ', CD34 " F CD38" 1, CD45
Ko CD34 2 3 I~ 40 i 0% 4 5 14 R 1 s i, Bt DL &
HE A MR IR Y iPS 4H AT e E R AT CD34™ I H
W I T A0A, AHESE . BMSCs R HIHLE (CD29
CD44,SCA-1,CD14,CD34 ,CD45) ¥ I 2% 5 & 7n 1
A 0.2% ) BMSCs J& CD45" ,CD34", JL-FFiH
BMSCs /& CD45~ CD34 ~ ,iX 1] BEf#f B¢ T 4 f 4 A
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Plate Cell GFP  GFP colonies  Pick out GFP colonies 40

on feeder gathered induced emerged
I

=

Number of AP-positive clones

1
ESC medium with rhLIF C

MEFs BMSCs BM-MNCs

B 1 BMSCs,BM-MNCs % MEFs &% 18 4 iPS 20 i
Fig 1 Reprogramming of the BMSCs, BM-MNCs and MEFs into iPS cells
BMSCs: Mouse bone marrow mesenchymal stem cells; BM-MNCs: Mouse bone marrow mononuclear cells; MEFs: Mouse em-
bryonic fibroblasts; iPS cells: Induced pluripotent stem cells; ESC: Embryonic stem cell; rhLLIF: Recombinant human leukemia
inhibitory factor; MOI. Multiplicity of infection. A: The morphology of BMSCs isolated and expanded in DMEM/F12 complete
medium. Bright-field images of BMSCs were examined under a regular inverted microscope. Original magnification; X 40; B;
Immunophenotype of BMSCs assayed by flow cytometry. The expression rates of six surface antigens were examined. CD29 was
expressed in 95. 6% of the cells, CD44 in 92. 3%, SCA-1 in 93. 8% ,and CD14 in only 0. 6%. Notably, two specific surface
molecules of hematopoietic stem cells, CD45 was positive in 0. 2% of the cells and CD34 in 0. 2% , indicating that these cells dif-
fered from the mesenchymal stem cells; C: Scheme for reprogramming of MEFs, BMSCs and BM-MNCs into iPS cells; D;
Phase contrast images (top) and fluorescence images (bottom) of OSKC (Oct4, Sox2, KLf4 and c-Myc)-infected BMSCs were
shown at day 3, 7 and 11. Scale bar=100 pm; E:. Phase contrast images (top) and fluorescence images (bottom) of iPS-M2,
iPS-Bl and iPS-BM5 clones derived from MEFs, BMSCs and BM-MNCs, respectively. Scale bar=100 pm; F: Dishes (3.5 cm)
stained for alkaline phosphatase (AP) on day 15 demonstrated the number of AP-positive clones derived from MEFs, BMSCs and BM-
MNCs at a MOI of 5 and a MOI of 20; G: A comparison of the number of AP-positive clones in the same experiment (n=3, data pres-

ented as T5)
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N{”"’g ko m
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B
GAPDH
90001 - o
W MEFs M BM-MNCs B iPS-BI W ESCs
80001 B BMSCs M iPS-M2 M iPS-BM5
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2 6000}
E
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2
T 3000}
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1 000 } o
0l

Nanog Total-Oct4  Endo-Octd  Total-Sox2 Endo- Sox2 Total-Kif4  Endo- K{f4 Total-c-Mye  Endo-c-Mye

2 MRIPSHBETFHABMKTARICE FEERNERIE
Fig 2 Expression of pluripotent markers and stem cell genes in mouse iPS cells
BMSCs: Mouse bone marrow mesenchymal stem cells; BM-MNCs: Mouse bone marrow mononuclear cells; MEFs; Mouse em-
bryonic fibroblasts; iPS cells: Induced pluripotent stem cells; Endo: Endogenous; ESCs: Embryonic stem cells. A: Immuno-
fluorescence showing the expression of pluripotency markers in expanded iPS-M2, iPS-Bl and iPS-BM5 clones derived from
MEFs, BMSCs and BM-MNCs, respectively. Scale bar =100 pm; B: RT-PCR analyses of Nanog. Oct4. Sox2., Kif4,
and -Myc in iPS-M2, iPS-Bl and iPS-BM5 relative to gene expression observed in the parental somatic cell populations; C;
Quantitative RT-PCR analyses of Nanog, Oct4, Sox2, Klf4, and c-Myc expression in iPS-M2, iPS-Bl and iPS-BM5 relative to

the parental somatic cell populations (n=35, data presented as T+ s)
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Fig 3 Ability of iPS cells to form EBs and teratomas and their karyotype analysis
EBs: Embryoid bodies; BMSCs: Mouse bone marrow mesenchymal stem cells; BM-MNCs: Mouse bone marrow mononuclear
cells; MEFs: Mouse embryonic fibroblasts; iPS cells: Induced pluripotent stem cells. A: EBs differentiated from iPS-M2, iPS-
Bl and iPS-BM5 derived from MEFs, BMSCs and BM-MNCs, respectively. Scale bar=150 pm; B: The EBs-differentiated
from iPS-M2, iPS-Bl and iPS-BM5 express genes from all three embryonic germ layers; C; H-E staining of teratomas (derived
from immunodeficient mice subcutaneously injected with iPS-M2, iPS-B1 and iPS-BM5) tissues representing all three embryonic
germ layers, including neural tissue (ectoderm) ., epidermis (ectoderm), cartilage (mesoderm) , and epithelium (endoderm); D:

Karyotype analysis using Giemsa-trypsin-Leishman banding of iPS-Bl and iPS-BM5. Both demonstrated a normal karyotype
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