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I IEEFE SIPSCsIRk R RIS A5
E M LR R B R

Bk O AXHE R OE 4 WMEE BREH MR
(T MERFRZE MBS BB, | AR R R I S0 =,
AR R AR A I N S, TN 510150)

gE #F % 68T 492 (induced pluripotent stem cells, iPSCs)EARIN T 4K F-F 01 H % F4m
e, ZRBARE ML ST A IR B AERFR LEA T B x. RbEGFEF @it m gy
T A s SR A% R 69 2% o F 40 i 4R A —FF 37 69 R R, 32 HiPSCstd it o 54k 3 F 45 ZiPSCs s &
W67 B R KA R A, EAT R R AE A R E AR E T A IR f kR ) A
(peripheral blood-derived mononuclear cells, PBMCs), %34 iPSCs/& *t H ¥t ATAR 2 o o344 52 B,
£ R R R, B AT 7 iR AT E AR AIPSCs TR K, WA SN &) ZhE & 4. 42 A OP9%m
J8. 5 iPSCs 3k 35 73T o4t o 1% o F /78 4w J, EL3As Am 4 6L B F 5T A 23R G oAb . AR o it —
PR ZHIPSCsiE LR F AT TR0 LI IR

Kigim BT ae T E AR, ARG sk 4T

Generation of Non-integrated iPSCs and Optimized Its

Hematopoietic Differentiation System In Vitro

Fan Di, He Wenyin, Song Bing, Niu Xiaohua, Ou Zhanhui, Chen Yuchang, Sun Xiaofang*

(The Third Hospital Affiliated of Guangzhou Medical University, Key Laboratory for Major Obstetric Diseases of Guangdong
Province, Key Laboratory of Reproduction and Genetics of Guangdong Higher Education Institutes, Guangzhou 510150, China)

Abstract Induced pluripotent stem cells (iPSCs) can be differentiated into a various cells, which has
broad prospects in the treatment, drug screening and disease study. Differentiated hematopoietic stem cell (HSC)
in vitro can provide a new source of HSC for the clinical application and improve the efficiency of hematopoietic
differentiation from iPSCs. In this study, we reprogramed normal peripheral blood mononuclear cells (PBMCs)
to iPSCs by non viral vector, then differentiated the iPSCs into HSC by co-culutured with OP9 cells. The results
showed that the reprogrammed iPSCs could be stably passaged in vitro and differentiated into the three germ layers
in vivo. Co-culture with OP9 cells, the iPSCs can be differentiated into hematopoietic stem/progenitor cells, and
added cytokines could increase the differentiation efficiency. This results improving the efficiency of differentiation

iPSCs to HSC provides important experimental basis for future application clinically.

Keywords induced pluripotent stem cells; reprogramming; non-integrated; hematopoietic differentiation;
cytokines
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755 2 68 T4 i (induced pluripotent stem cells,
iPSCs) A3 2 In) 73 4k B ¥ i, 7EAR AR5 5 70 4k
J8 2 B = AN VR 2 B 40 L, 45 i of 0 L pR R A
S O ULAH R AR A A0 SEY, R, TR iPSCs
IR T B ARG, N AN A B ) 2 A S 95

SR, PRLIHGIPS Cs A P A2 B2 2 I T AR R

20064F, H A F 2% 5K Yamanakaiz H i 4% 5% 9
B0 15, KOct3/4. Sox2. c-MycHIKIf4 )Y 4~ i
Sk DAL - e N/ BRUVR I 1 48 44 40 Jfd (mouse embryonic
fibroblast, MEF)4H i, 155 A= e —Fi 15 JIR Jif 141 it
AL 40 HY, K iy 44 iPSCst. 200745, 15550 %
I AR A B Eh s N R 21 4 4 o 175 5 9iPSCse
SR, H HTIRAS IRIPSCs K 22 J2 il i s #5754 sk [l
L AR, X R [iPSCs 3 (K ZIDNAH B HL I A
75 IDNA, 7 ESUM M. Al 595 ##(Sendai viral
vectors, SeVs)& — P L 5> 1 FUEERNAMG B, AE7C1E
- 40 0 o v B4 5, AR LA ) S AN AN R B 1 R
DRI ZH el g 8 2 DR A = AR ) AU Se Vs ] T G
B AR ARG L HEBR B, AN AE40 M AR A T
I, AL R B ) AR BE A 1PSCs 28 5 HAT Il R
N 22 A AT AT, Al 5 96 B B 4w 2 (1)iPSCs
R AR S 56 () B ALA B

L5 0[] I, A S 56 1 F ) A4 40 e ok 5 Ok Ab
&I 43 25 1 R AN AZ 41 9 (peripheral blood-derived
mononuclear cells, PBMCs), 1 77 #3~5 mL4k J IfiL
BRI 3R A3 08 T B fE a4 . 55 DA e
I5e 25 [0 N DR 1 2T 44 40 i 4 Ay A 40 e oA U5t 1) 7 2 AH
B, AN o 2 ) 4 . 5 0222 4 HOFRE I AH 6 8¢
bo BBk, 38 1Y R S JiOPOA i 5 iPSCs L
B IR AR &, AR A1 5E 0] 5 FPSCs [r] 3 1ML 77 [7] 43
o SCHRHRIE, RIS AR A AT 40 i DR -1 1 1 200
T, AT AECD34 3 A 40 M ASSEEG AT A 3%
7% 3L H N I 41 B A - (stem cell factor, SCF). Ifil
/N A 1% (thrombopoietin, TPO). ‘H & k4 H
I1 4(bone morphogenetic protein 4, BMP4). [/
#-3(interleukin-3, IL-3). [/} % -6(interleukin-6,
IL-6)[A ¥, BE— Dt mi& A eR, I HLAE AR e
AN B A ST i PR

1 #R57A%
1.1 LIEEh4)
NOD/SCID % 4 it b3 /I B b 4 i ) A 51

WA ARAIRAT . WFET T MR S5 5)
Py SPRRIC B = N, WK Wik 8534 48 3k e s
K

1.2 T RILEE

SEIG TR BT IR RE A R A8 A 46L AN i B
5B B Nunc 2y 7, 35 mm4i fifg 5% 3% ML A BD A
w], HAFEM 1 [ Corning 2 v, 37 =X 40 M A 4 [
BD s w (Arialll ), 55 I & #PCRALIE HABIA ]
(Stepone Plus?i¥).

{ff FInvitrogen ¥ Aill & # ¥ 5 g F2 X 7 &
(A16517)%F A1 J& ifiL 5 A 1% 40 Jf 2k 47 3 9 Bte 5
T £ BT 41 JE K% 7 94 Knockout DMEME; 75 ik
(N10829018). KnockoutIfiL 555 CE5 = 4HI(N10828028).
Glutamax(35050061). MEM NEAA(11140050). B-
HiFs L 17(21985023)  F 2 A B AT 4k 4l i A K
T(100-18B). /I KB i 2L JJROPO4N i 1 5% 3L
o-MEM(C8114223)520%/if 4 i W £, OP9FL 1% 7%
41 i i 3 o b 55 77 5 R a-MEM 5 10% 6 2 1L 37 «
100 pmol/LAR AL H i (thioglycerol, MTG)# . PA_F3ak
T B 2 AR F T 4 40 P A K PR 7 T PeproTech
A R A IS T T BLA H) Ah, Al AR 77 34 T
Gibcon 7. 0.25%J# 4 FHE. 0.5 mmol/L EDTAJE T
GibcoA #]. Dispase 0.1 g/mL(10x)I FSigma’ .
ik PE-CY7-CD34. APC-CD43Jlj 1" BDA . 41
Jfi Al F-SCF. TPO. IL-3. IL-6J J-PeproTech’\ i,
BMP4Jl T R&D /A ]

1.3 SMEM BN REARRT 5 BT

IS mLAT 2Pt 1 4 e N Hh i, NS5
PRFIID-PBS IR &35 S AE1S mLE O
BINS mLtk EL 40 B o3 B, R B O B R4 50, W
HEGEIR IMNFRRE S M NA L. AR5, 764
T, 2 000 r/minZK P Z0030~40 min. 25005 & N AT
THMWTE 2] =24 M. B2 IR AID-PBS, 1) 2k
o N A 7 T N = IR o oA 11 0 SR v R ]
7 A 2 U AL LA R A R
AT 2, RIELHE B E 0 R A 4 P B A
M, H1 mLAB A% Sk 12, IR i AD-PBS
%10 mL, 1 500 r/min 50> 10 minye 5240 i 22 /027K .
e, an v Eore H
14 WWERSHEER

i HInvitrogen¥] 1lll &5 % & I 9 F£ 3 57 £
(A16517)%PBMCsit 47 4 i 2 2 2, %077 & A
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BRI -

B DU K 1 Oct4y Sox2. Klfaflle-Myc. FL &
R 43 B I PBMCs FHIPBMCs5¢ 4 15 77 i 1 4%
A0 0% FE 4 5x10°/mL4 M 124 4L, 37 °CL 5%
CONTFRM P 4 dJa, $ Ut W1 I N AH .35 FE (1)
Al EIREEN; 24 hE, 1 500 r/minZ5 0010 min, =395
BEVRUIE FH OB 5 (RIPBMCs 5¢ 4 55 7 2 (SFMES 7 2
SCF. Flt-3. IL-3. IL-6) & 4k 4 &% 7%; 3 dJ5 %
PBMCsH# 2l A7 68 % P (AR 2 4 i s 4~6 d
BRI, BE 75 25 Bl M I 7 IR SEMIB: 7 38 28
7 A5 iPSCshr 77 2, Bt Jo A 41 41 PR 45 B R Bk
BRI 5516 d2e AT R m] B3 R/ v e,
TR R
1.5 iPSCsHf R 54+

P HUW G T 40 B A v B, R0 T 10 97 )2 40 i
o B OROW S A MRS I B HPSCsHE 3R 3, K4
5~8 dfARTIR. o] FIMLBRIZ RS v B )i e/ e, i
Jii, 1200 pLB 48 Sk N R R OB S A
TSR 2 40 M ) Lo AR T A, NG )
Dispase, 37 °CH# 5 7~10 min, £F v % H IV 5107
i, Wk Dispaselii, £ 01N mLFT & £ 77 3 5 4242
WRFTIPSCs vi [, Al v 73 B 50 (1) /N R G i B
T8 (1) LA 23 P A0 () A A ] % 2 0 M ) DL 4
It
1.6 ZRAEIZEL 54

4 R IIPSCs i AL AR, TORE £ A= K 3 40 o
IR E 40.25 ng/mL I RK KA 25 A 41 BELY T
. 37 °CHE A3 hig, FH0.25% 1 ik 8 11 R L3
bk PR . I N3~ T B 1 1) A% 98 9(0.4%
MM 54:0.4% KCI=1:1), 37 °C/K¥#6 minfi, MIA
T 006 T 11 [ 52 V(UK 1 - R =3 1) HEAT T
1 000 r/min{#.0»5 minj5, 24 B3, FEIIAT mL[H
SV, T 540 minig FF S0 LI ] S kA Ak
PR M0 53R4T o Giemsae (f, AT YL a4k i
T -
1.7 iPSCsTMHETE
1.7.1 iPSCskmir &MLty he  KERN
PSCsfh 2 TS H b 5% 2 40 M s 4FLaR h, SRS 75
2~4 A FEFEIEGE, INANA% % B I (PFA), 4 °ClH &
. FHD-PBSHE ] & (1) 41 Ji i Y34k, B 10 min.
JH0.5% Triton X-1003% JI:10 min, D-PBSI% 37K, 4
K10 min.  H5%MBSAZHE 411 ho 4% inA—
HT(SSEA-3. Tra-1-60. Sox2), 4 °CHFH L. 24 h

Ja 32—, AID-PBSIEYE3 K, £:K10 min, F 1A
TP, IR EDE Y2 he 32 P HD-PBSIE L
3R, BER10 min. #X 5, DAPIE 444%10 min. 32
DAPIJG IMAD-PBS, & T 900l T UWad .
1.7.2 ARIMIEAR B o528 K R IIPSCs
EAARAL A N 1 mLy: 5 2844 iPSCs e A LI 1)
N, KR N B1S mLESOE, £F
AR VTR J5 FHEBR: 78 28 d A, $Fh TR W B I
. 37 °C. 5% COBEFR4H I 5 7~10 d)i, FKFEBsk%
B 2140 A7 0 I 4L R, FHEBES 3% 56 4k 221 BE 1y
7 A AT et . —HUEFFAFP. SMA,
Nestin, FAKJ7 50 BRIk, S8)5 & T-986 BE -
MBI
1.7.3 KRR RGBT R K PR
iPSCs, K £1(1~2)x10°40 i T & T-200 pLBH i b, v
N\ 6~8 JE] 1% Tt H 92 Bl FEANOD/SCID /s B 2 T 1
JBEVR AL o 6] I AR S M JE IR (10 T At ., Ao g 4 &2
B8 KNG, B bR I 4% 22 58 W Tl 5 i A
AT B, HERL O S =AM = B U
i il
1.8 iPSCsHI{RSMNE I 43 1L 3258

OPYAH il 71100 mm% 57 ML 8% 77 22 1o %R,
SR RHPSCsie #: ZOPO4I il 1. 154G, KrOP9K: 77
B 0 75 3 40 M A IR, I ALK X 43 52 56 20
XTHRAL. BRI, R R N o-MEM 5 10%
Jitt 4 135 100 pmol/LA A8 H ¥ (MTG). 1 7 5K
96 41 v, K5 77 3 7 INSCF. TPO. BMP4. IL-3.
IL-6[A T~ K5 T 40 ffg I PBSYE ¥:2ik J& i A Dispase
LT min, £F 5T B 30 5 B0 O 4 i Wk
Dispase, I A\2 mL DMEM/F12, 515 3% )2 40 Jig 4t
B FEIPSCs4 Mg A 1 mLARSKIWRAT, 4 e R 4 1y
SJHOIRFE 215 mLE O E R AR VI3 minf5, 7 b
TG BN mLgr e o0 A 5 R0, A T45) Ja
HALROPIYIMUILF . 7E37 °C. 5% COLMMH5F-4H
FRFR1 dJG, 2 dA R S0 AN I S AR U BE 41 i 2
BRo ) BRSP4 LU = . fE510 d
WO 40 B, JEAT I S5 5
1.9 SRFCLHBE{SAE N i I 4 14 302

FPBSYLZILE F2 2510 AR 40 2k )5, 26 H
1 mg/mL R BTV 420 min, 7 H0.25% 18
FI R A6 15~20 min, AR5 TR A . AT 40 S AR
MR . WEEA I E)15 mLE04 , 1 000 r/min
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205 min, 5 L A 1 mLE2% I3 19 22
TR Rk, T G B A 0 19 (100 pm) it JE 1R, 0
AJACD34-PE-CY7. CD43-APC, 4 °CHi§ 530 min
Jii, AR P, 2R 5 LAS> 10°/mLI) % f% 5
R, A5 U 2 40 A Arial LTS 1, FACSDivaf# £
I RTILER
1.10 RIp L EETE RS B SR TG

V45 BEIRICD34 40 My vH 4, R S 4 DL 2R 21
Y b % 7 T AN LR B0/ mLI % . BT
37 °C. 5% COIE T4 HE 9714 d.o I [H] 36 4 52 5))
BRI, CABH AT LA & SE 00 H T VAN i il
40 RSN 3 AGRE T, BT ) 21040 B 3R (erythroid, E).
I 4 il 2 (macrophage, M)+ ¥ 4 il & (granulocyte,
G). [ 4l Ju—#i 4 e % (granulocyte/macrophage,
GM)FI A, 5 4% 41 /21 40 H/ 05 40 B/ 15 A% 40 e &R
] 2 #e Pk w0 B (granulocyte/erythroid/macrophage/
megakaryocyte, GEMM) T Mt A [7] [ 77 [n] 26 K 734k,
Hi14 di s R AR S
1.11 RNARJREUR KR E EPCRAG

oy AL RS2, 40 64 8. 10 A 40 i 57 1%
YR EOPOAH i, Wi £ 43 4K [1iPSCs I A H TrizoliZ:
FEIRNA, WRNAMWK E I 1 pgidh 47T % sk &
Jl.cDNA, P76 BE 1045 . AR 48 ik 77 2 1d B 4, 16
SYBR-Green qPCR Super Mix-UDG with ROX Kit
AT 9% %€ EPCR.  LAB-actin k) N2, 5 il Sox2 .
GATA-2. RUNXI. CD34. CD43[\5h&RiEKF.
BN AR F AN R K F B )G IcDNA, W2 pLFE AR,
S AIIIATO pmol/LI¥) 3R RIS 1441 ul, 1
10 uL SYBR Green Mix, H/K¥MEARFIE20 pL. Jx
N 4Ky 95 °CHIAEYE 10 min; 95 °CAEE15 s, 60 °C
B K1 min, MEIEFRIEIR400K, JFAE S8 R KBy
BOWAE S e (5 5. il ABI StepOne™ V2.2 2847
it BrHSIRESIE B,

2 H#HR
2.1 FEZRTHEMES

W0 T 9% EE (PBMCs & T4 35 )2 41 g 3L 45
7%, #i8 d, PBMCsH 4 th I Jm vk 385 . 5516 dJF4h
PRI LA B e B T AR Y 3G . KB T
S0 [ TR AR 40 1 R, A5 A0 M SRR 2 ) SR
WK, B PSR, bR T, AT,
P R4 A 4 M B, i b v, A BAZ A (B 1A .

&1 p-actin, OCT4. CD34. CD43. GATA-2.
RUNXIHIS| I FF %1
Table 1 Primer sequences of f-actin, OCT4, CD34,
CD43, GATA-2 and RUNX1

SEPH SIFHI(5—3")

Gene Primer sequence (5'—3')

p-actin F: CCT GGG CAT GGA GTC CTG TG
R: TCT TCATTG TGT CTG GGT GCC
OCT4 F: GAA GGT ATT CAG CCAAAC GA
R: GGC CGC AGC TTA CAC AT
CD34 F: TGC CCT GAG TCAATT TCACTT C
R: CAA CTC TGT CTT GGC GTC AGT
CD43 F: AGG AGC TGAAGT CTG GGT C
R: CAG CCT CACTAT TCA CCG AC

GATA-2  F: TTC AAT CAC CTC GAC TCG C
R: GCT GTG CAA CAA GTG TGG
RUNXI F: CTG CCC ATC GCTTTC AAG GT

R: GCC GAGTAGTTTTCATCATTG CC

2.2 MAEZBI IR R

X 5 SACATEE 254X KIIPSCs A T L (AR GAF 3 M,
SR WIR, BN IER ) AR A46, XY(E1B),
WA IRIPSCs AT, AR WA B R AL 57
23 FESZRTHEMTHERE
23.1 iPSCsk@mir&amtirey o HIEILY
o B R, B 5 IR PR SSEA-3 RN I8 AH G K
TRA-1-81LL J2 2 fig PE b5 B W% HU R Octd 3K I8 FH 1
(KI2A~E2C).
2.3.2 iPSCs# itk B b 28 B REEAE K
URARTEAT S0 % e Ge ta, IR JZAFP, ik 2
SMA. 4N = Nestind?) 234 B P (12D~ [E12F), 1k
P riPSCs & ] [n] =R J2 734k o
233 WRGEER KR MLIMIPSCsid 4 #INOD/
SCID/) B I Ak, 249 5658 J) i 31 e v Akt B0 e
Jo, HEGL (025 L3 B, JIT 1 B0 I Jge vl ) = /N IR )2
I (E2G~FE21).
2.4 iPSCs{ASME&E M 53 14 3258

AR A IPSCsEE A T-OPOAH e 1. OP94H il
ERTE(KEIBA), 3~4 dRI AT ML, RIEOPI4N LTk 75
R4f, nl4 s eRes. BEAE R I  ] 4K, OP9
Y M2 2 A, 1iPSCs iz 734 (KEI3BATEI3C).
2.5 FREN4EARARAS N E M L R

A S AT OP9' S NGFPHR 25 85 11, &
FITCHE, T LA A Y EiPSCs b5 L PR OP9SEHL,
X5 o RTFITCR P 1 4 Mo gk — K1) 73 i CD34" 5 43
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® Yo llty 20 q|deka  w
#8898 98 ¥€ &8 03[R 82 su A3 B8 33 83
B8 22 68 RX 28 85 |AB 8% A0 k& xz AB

-
3% BX an A 3 & sy 8% aa P2 b

A:iPSCsHATESHEIEASREAE; B: M5 #r 4 2Re
A:iPSCs derived from demonstrated a typical human ES cell-like morphology; B: karyotype analysis.
Bl EREMAANTESRIZEN
Fig.1 The morphology and stability of reprogrammed cells

JECRMIPSCsy 51 22 g Mk KL IRISSEA-3 114355 Co e 9 A MIiPSCss 1k %2
AeVE I K Tra- 1-811114¢3%; D: AR5 0S80 5, WIJZAFPIZIE; B R4 A 03280 5, 2 RIESMARIRIA; Fr AR50 B th /065556
Ji, SMR)JZRIENESTINKIZIE; G: iPSCsHT I I8, AL 2301 v T HEGL (4 WLARIR (P IR)Z); He iPSCsPITIE IR i ET, 412000 v T HE Gt I
BeE (ChIRED); T: iPSCsIITIE BRI, 4123011 JRHES (4 LK K MMM . #5/X=100 um.

A:iPSCs highly expressed Oct4; B: iPSCs highly expressed SSEA-3; C: iPSCs highly expressed Tra-1-81; D: through differentiation in vitro experiment,
the endoderm expression of AFP; E: through differentiation in vitro experiment, the mesoderm expression of SMA; F: through differentiation in vitro
experiment, the ectoderm expression of NESTIN; G: iPSC steratoma formed after HE staining reflected gland (endoderm); H: iPSCs steratoma formed
after HE staining reflected cartilage (mesoderm); I: iPSCs steratoma formed after HE staining reflected epidermal cells (ectoderm). Scale bars=100 um.

2 PBMCs3KiRHIiPSCsHIFFAE
Fig.2 Characterization of iPSCs derived from PBMCs
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A: OPOYH U JEAS; B: iPSCsHA J-OPOA fitl 1282 dI¥JEF; C: iPSCsHefl I-OP94h i L2510 dIFJEZS
A: OP9 cell morphology; B: iPSCs were seeded in OP9 cells at D2; C: iPSCs were seeded in OP9 cells at D10.

B3 {fRoMEMm S SRY

Fig.3 Hematopoietic differentiation experiments in vitro

(A) B) ©
mg_; 0.2% 0.5% ?3-; 1.3% ) 5.6%, ?2-; 1.4% ) 15.3%
L Bl = 5.
271 o | @ = "
o _ 1 L R 3
= P38 =7 =1
. A% " . = -
I Y 3 e
S o f==)
2 =T =T
> Oy 0.3% 3 3
i ”'"'1 '””‘ v
10? 10° 104 10°
CD34"

Az BAPEL; B: SPHRAL; C: st dl

A: negative group; B: control group; C: the experimental group.
B4 SRRMAAENFAEND U BENES
Fig.4 Analysis of differentiated cells by FACS

GATA-2
3 400y Octd S 400 3 2007 RUNXI
k3 2 - 2
5 3004 .S 300 sk 5 1504
2 2 *k 2 -
22001 \§ .. £ 200 £ 1001 x
s 5 sk 5 ok
2 1001 2100 2 507
= 0 = k=
S M 1( W S Q v T 2)
= 0 . 10 15 = 0§ T 0 s & %% 3 10 15
Time (d) Time (d) Time (d)
CD34 _ CD43
S 4005 2300,
2 kk 2 sk
=1 =}
2300 22001
s x %
£.200 £
° 100
2 1001 = T
= = -o~ Control
£ 0o 2 o v . . .
0 S5 10 15 0 5 . 10 15 ~#- Experiment
Time (d) Time (d)

f-actiny NI, AR AL IIPSCsPE At i e 25 RN EARIEZERR, **P<0.01, 53R UL
Gene expression levels were normalized to the standard calibrator, the housekeeping gene f-actin and the mean expression in the undifferentiated
iPSCs. Results are shown as mean=S.D., **P<0.01 compared with control group.

E5 EEZEPCROMAEEMAXEERIEKFEESR

Fig.5 Analyses of hematopoiesis-associated gene expression by qPCR
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A LAMIAR; B RAILR; C: AR, D: EE—R AT AR . $5L=100 um.

A: CFU-E; B: CFU-G; C: CFU-M; D: CFU-GM. Scale bars=100 pm.

Elo $ETHISMERMES
Fig.6 Morphology of CFC types

FICDA3 By, K LGP LR H PR 2, AT LS 56 21 B
VAN A B R AL 00 BE P 0 P i S B TH(E4)
2.6 KBIEEPCRER

5% N 8 9% 4k &R R 418 5 1iPSCsH L,
B A5 5 OPYIL K7 % (1) i) 8] 4iE K, il Jiig v 2 i P A5
I Oct4 1t 32 55 52 W 2 400, 36 il 4 5 1 R A
GATA-2. CD34. CD433Kik =% i, RUNXI S
Wk FA, e L N CD34 /I CD433R 15 W 8
o X AR S o 3 i IR AT AR A A i
oy Ae i (#5).
27 EEFREKELER

LR FR14 d20 A4 v DLJE R FE AT A Tl R
(erythroid, E). 74 ffil & (granulocyte, G)F F g4 iy
% (macrophage, M)7E P 1) 2 Fl 82 7%, 1iF B 5 0P93t:
55 % I0iPSCs 43 A4 i 3 1) 34 1T 41 Al 2L A A 4k o1k
fr6E 1 (Kl6).

3 itig
TR TR (10 2 33 DR ] KR R A A T A4 4t
4 FE MiPSCs, £ 37 1 NiPSCs#E R 2 J7 1 5 AR
AT 40 A AR BUEESO, iPSCsE AR I & Ji hy 154 1B
SEWFSCERAE TR AR, SR iPSCs A A4 4t
KT B A4 B, Pt DA AT DA A 25k ki 4 I it T
YA L5 B (PAC 3 R G e HE e ) e X Be A A
iPSCsCh AR ES % 1) — R A A Ry B,
H T, ANiPSCsa 224 U5 T Bz JBk ik 21 4 41 i |
KA 2 AT AN 21T, {H I S [ 41
JL IR 21 85 5% 5 20 3k JLAS W B A RESRAT 2 8 (1)
T Em g R, T AW ITIRE, R RS
i M A Be PR UF A S ) Y AR . R, SCERHGE, M
AN T 21 23 SR 5 1 A 40 e . 44 2 FR)iPSCs TR 7 T
BEPR RIS R AL S, BT DAE i #2 b B R

A ) A AN S A o 4 R BT, A S I oK YR
[11iPSCs Lt B 2T 4 41 i >k 5 1)iPSCs T 25 &) [n] g I,
J3 )AL BRE, il 40 Rl R FHPS Cs TR Y7 IR
RGP B AR AR PR IR . ASHIT ST 3 FH 1A A4 PR ok
P59 A R 53 15 B AN R 40 B, XSS mLA i i B
A SRA R T g R IR A, EAR I A B
LA . RWESIINTE S 2 aE T A1 A A HE
SRS AN G R R, 1% 7758 iPSCs 4t i
FEIZADNA TP ASBEHLIR A6 #8DNA, FRHAE S0 XK,
5L R4 TR A L, B R A AR v AT AN e
LAY

A SCH) A0 R I PBMCs 2 i A4 EHEPSCs FH AE
WFFT 3G MR R AN o 5 B A AU Af P
FIE 1) 43 A 5 F7 R0, 17 S 40 7S ISCF . TPO.
BMP4., IL-3. IL-6[AF. 411K F(SCF)t—Ff
T e O HLR A 5 BT HSCR THI 1) % 20 R A2 14
c-kit I A& FEAE FH A DR 1, -kt 28 256 5 6 af 1
4fl Jf(hematopoietic stem cell, HSC)¥ 34 444 2 21,
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