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| BEEOEERS. BH. HREZSEBESATLTELL,

[0023]

[0024]

[0025]

ARAOESMERMIC L5 AZ ASOLANORERIE. B5LANDE
B, BEQEROBEY, F#h, KB RERE BEE RESITLSHA
EEAEBLT. BRMNRELS 3, HIAIE 50~M100mg,m?2 (
HEEH®) DAZAZ 1B 1 ERTEREAISBILTELL,

ARBEOERERYIE. BX F AU ORMARRS, Iz E8H1%
BATUTELN, Fh, ARPOERERME, BOBMAR. FIXIEH
B ESFEE HALTH LU,

ARBIE. £ 1 DORBICHVT, XEUMHSREBMBERRED |
P SHEA > ERARMIKERET 3 5% TH>T, i PSMBEERIK
CAERET 2583, HMEBEOBICHX FILLAE MBI ICHRNT 3
EDTHBIEEIRET B,
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[0026]

[0027]

[0028]

[0029]

i PSHIfEIZ. FHMEICKIBIERFEEATEZIEICIYR/ZIENT
X%, | PSHIROERGERIRAMTHY., WThOHEEEAWVWTH LWL,
BAMERFIE. EFRICIZO0Oc t 773 —BERFIEIHRERTEY
K273 - EBERFEFLIYUBZBETFEYN. SoxT77IY—&EF
FERUZKECFEY. BLUMy c 773 —BREFELIIEKERTE
MEESL., CTNOSDOEFICMAT, Lin28BEFFhi3YELTFEY
. nano g BEFILRYUBEGTFENLEEFMIBICEALT, i PSH
ROFENXREFEHLHTEH LV, BIBILRFOFERANOEALTZELMT
Hb, T, BROPLERFEARICER M VRT7EFILIEEESE (HDAC)
FEXITHEEWLETZZET, | PSHEOBINELEETDTELL, &
MAERF2EALLAMREOEESE. | PSHEOKRYE - BIRAEICD
WTHEAHTH B, )

FHEIE. SEOWTHORALICHRT 25D TH-oTHE LW, FililEE
RAYM B AZ MR AL & D IMAAMBAAEFE L L,

B A RMIRAN & MES BB AEELAMTH D, —MBHICIEK, BAE
FOBEETTOREMKRE (EB) BEESAWVWLSNZH., ThICREI AL
. BXiE, BMP4, RockM4vkEE4—, bFGF, VEGF, IL®6

L3, 1L11, SCF, FLT3, XI5|ICIEITPO, EPOREDE
ETIKBWT i PSHilazitEL. BikiF (EB) ZBRIELI&ICLY
RMIAEDEIETELWN, BONALEBERTALAEILTIF7I9— (SC
F) $&0T)2O0KRTFY (EPO) A#8THEMICTEREL T, ISIKHK
MIR~NEMEIBTE LW,

Bz if. EBHRBEtG, S—EHEE (HRE10~20HE) I, &l
B S L U/ S mATERMRICENCRREY - — P BETH
MR % EIRL, BIRIN/A-MEESCFYEPOASTIEMICTIEELT
. RORAEEERETR BT L, SNSMEEE L % 7 S0
SRAIRR IR EMAMRREY—H—& LTk, CD34%CD43MEIFS
N3N, IhSIREINARL, BEOBRAEILANTHY., FAIEEL
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[0030]

[0031]

[0032]

[0033]

[0034]

V=9 —%FHAVTEH LW,

SCFREPOZZUEMICTEESZMHIC. AMOTHBEHEELT
RMERAEEEELTELWL, R bOTHBEEHEET HBIC. ob&HD
HREBEI MOVHREICHEEA THRORMEFEEISICEELTE L
W, AMOTHIEIBVWTIOEDTH>TELIWD, FELCIZEEHHEXD
ZhOXMERETHS, BEEROR FOTBEOAIE LTIZOP 9 MEfanz
Fonss, ThICREINAWL,

ARMBRAMEZhRIE, ROBRFIERMA S £ O/ F 2 E R MR IR MR
REV—H—ERHTBIEILLIYRARBIENTES, MDBY—H—&
LTikCD235a, CD71, CD36, CD23, CD234, CD2
35b, CD236AENEIFSNEN, ThSIREShAL, FELWL
v—Hh—&LTIECD235a, CD71, CD3642%EIFONSB, ¥v—h
—DOREAZFELAMTHY., G, JRIEEFREZMLET—H—E2BWVT
&< REARAERAVTE LW, 2MELARIKOBIRAZL AR TH
Y. BIREELY -9 —EALTHEL,

Bt X FIVIERIOMBEA DM, #E &R FILERD EMT HRETT
Thhd, BEIE. RAFILEHEEITHRMT 5, BXFILEERIOMEA~
OFME. | PSHBENSHFMEBRMEOWTNORETIToTELW, 17F
L<id. EBMKTHBREMCAEALER (FIZE EBHAREDS
10~20HEB) T. BXFILEIZRMT 2, HFHRWT & IChHAFILE
HERMLTELW,

MR ISRINT BB X FILERIORE R, BEBR, TET2I o HTH
%, FIZIXAZARTRMT 278, BHPFOAZAREIIEEH100~K
1000nM, FZLLIEW3I0O0O~HW700nM, FIAIFHWEOONMT
BoTHLWL, -

EBLARMIRTHEHNEIHDOEERIE. ALAS2EGRFOEENESREL
LTWEHNEIDNERARD I EICELYIT>TEHELW, DEICL>THLNhE
IR F T EHRFROAL AS 2 BEFOREERIE, EREOLWALAS
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[0035]

[0036]

[0037]

17

2EGCFOEBERY (MHNTHD) tELEBTZIEICLY., BHIBHERE
ToTH &V, BEFOEREENOEFAERIAMTHY., AXIZEEY —
VIV —ZERAVTELL,

T, ERQFMRTHZHNES HAORBIILAHDAZERICTITIO>ZENT
%2, Fl2IE. FEMESERER. Hmox-1, globinR D EEFRIRDMEE. o-dia
nisidinefefs, ALAS2ZREBMIDERESIOREVXRBATESLORER
CORERICTHRRELTELWL, HBWE, BED | PSHBHISBLINER
mRoERHE=, BEA GRORMEICHIFBEEEEFLAVWA) OFRMERD
BRELEE (BIZIERERT) §52&iCLY, BBET-o-TELWL, BED
i PSHfEANSH/ONARMMROERL, BEAOFRLROBHEEF LWL
FRRTNISEWVRITHNIE, BONARMMAESSHILTE LW,

FREFISHIEHKICBVT. UTOED%IEHT 5,

- XEHMSREFRMEMEART 27<ODHR A FILERIORERE ;

C XGESEM SRS IRM B IMDARRICE W THERT 320D A FILEH ;

C X EHMSFIRM BN A AR T 2O DERDOEEICS T B A FILE
BIOER ; R5TIC

- XEHM MR EMDARABT 5 BEFICRA FILRZRSE TS
RS XEHEEMKFRERNDBRAE,

INODOBRICBITBMA FILILE. BFEICODWTIEETEHRALLESY
TH 5,

ARAITISAIERICEVT. UTOEOERMT S :

C XEEM ST IR B MBERED | P SN S EERRMEKE ST
PAETH->T, & i PSHREEKRMERKICHLEFEST B E585H. O1LFE
EOBICIRA FI R ZHBICRINT 2E D THEIAEICLI>THLNLLE
BARMBRERD, XEEMESRERMEAET 5O DERMERY ;

C XEHMSF RN BN A AR T 2 ODRIELES R RMEROFER ;

C XCEEMHEF R BMOBRRICEWTHEAYT 200, RIRERAKD
X
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[0038]

[0039]

[0040]

18

- XEHMSFIREEAMA AR T 2 OO EEOHIEICSIT SRIBERA
RMBRDER ; W5 TIC

- XEHMSRSFHRUENORRAET 5 BEICAIRERSARMKEZRST
BT EABD, XEEMMERIEAMOAESE,

INSDERBICHITBPMA FILER, BEICOVWTIRETHRBALLESY
TH 5, 4

DTFICERAEZRL TEREBZ X SICHEEINDERNICERAYT 245 £
BIOREHIEARFKBAOHEAARET 56 DT,

KRS 1

XEHMHSIFREEMEENSD | P SHIROEE

XEEEEDALAS 2EGFATOICR22 7 CERN AL XEHNE
BFIRMEEMBE (4 2% (i PSHBEBIIINE) . M UT ISA 1]
EHEWD) . TO% (408 (i PSHIBRMIII YA . &, UTF ISA2
1 &EHBWD) | BLUEDRE (70% (i PSHilamirLes) . 2 UT
[SA3] &HWH) omEMle RMEMEZME) 5 i P SHElRZFER
L7z SATERAKRIC, SA2BLUSAIEXRBERELEDALAS 2E(R
FAFOKR22 7 CERN A X EREMHFRURMBETHSZ, SA
11REYIYBORSHFEBNTH >/, | PSHBOERFIEIUTOLS
Y TH o7,

BEMNSKMMAEML, Ficol I—Paque Plus (GEA
VRS 7) ERWTHREMEKERE S8 L. MACS CD3 Mic
roBeads (Ml ltenyi Biotec. 130-050—10
1) #AWTC, CD3IBMOTHIIRECD IBMDIETHRICOBLK, A
m_aXa kit (Lonza) ’&Fﬁb\ pCXLE—hOCT3/4—s
hp53—F. pCXLE—hSK. pCXLE—hUL., pCXWB—E
BNA1TEBWCEGFEA.T o> (INHDRII—IEKEAddge
nemM5E7r) (THEICDWTIEAmaxa Human T Cel |

Nucleofector Kit (Lonza) B\, FETHEICD
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[0041]

WTIiEAmaxa Human Monocyte Nucleofect
or Kit (Lonza) Z#AWE) . THEICOWTIE, mikiEhX
VIVO—-—10 (Lonza) 1lccicbO0uLMODDynabeads
CD3/CD28%1. 5m|IDFa—TICMATHABRL, Fa—T%Dy
naMag—2{lREL. EFEMYKRWA, TO®R, X VIVO-10
K3ng,/mIdIL—2%MxriEth, MEF feede r ETHi
E¥EEL, ETHEIZ. «a MEMIC10%FBS, §10ng,/mi®I
L3, IL—-6, G-CSF., GM—CSFMAZLE®MEBVWTEEST>
T=o

ALAS2EGFRIXEEFLIIHZH, 2DDALAS2EEFDD
5121, ZMEBEICSVWTXRBHTEELICL > TS VY AILREMRL
Ihd, TOROD., KBENSHBLNL I PSHBRIUTO2BEATH L

-ALAS2ZRODHZXLBHITEMELEL. BERALAS20H#%
HIBLTWS i PSHRE ( TB4RBALAS 2 act ivekiPSHil
1 ¥k Tactive wild=—type iPSCs] F/kixz IWT
—iPSC] &Wd)

CALAS2ZROBVXREBHEHNFEREL, ZREALAS20HA%
%ﬁbfuéipsmm(rziﬂALAszﬁactivemipsm@
] FixTactive mutant iPSCs) FAEIMT—-iP
SCl &Wd),
ABAMBICBWT I PSHIlEE 1 PSC] &WH Z&HH D,
SAIHAB58DiI PSC#%EBL, SA2H,594D i PSCHEEL
s SA3NB4TDi PSCHAEBL,

ABEMEICEWVWT, SATHISELWT - i PSCH%E, TWT1—-iP
SC1J\FWT]—iPSCZJ\FWT1—iPSCSJtVV\SA
1H58~=MT—i PSC#%, MT1—-iPSC1}, TMT1—iP
SC2)., TMT1—=iPSC3]., IMT1—iPSC4] &\, @
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[0043]

[0044]
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IZ. SAINS/EWT—i PSCH%A, WT3—-iPSC1]., TWT
3—iPSC2] &wW\, SA3IHNLELMT—i PSCH%E, MT3-—
iPSC1], TMT3—-iPSC2] &w3,
BERLARF—DOE/L1DIPSCH (692D2) AxflR& LTHERAL
1o

ABEMEICEWT, lELHEY—H—ICBALTBETHZ L% TGt
1 ik T+) T BETHBI % TBEM] £k T-1 TRY. HlalE
CD235 afpitiifas 1CD235 afgitiifa) %71k [CD235a+
el KRBT 3,

i PSCo#f

4ng,/ mLOMBMAbFGF2BHELAERFAE SHilaitt (Rep
roCel |) A STOZ74—4%—HBEETINTODI PSCHEM#EL
foo T4 —F—MBERETBHICMat rige | CHELESL— K
LET1HRIEER. | PSCHEMEI B,

EHEf 2

i P SHifaDFRmkLFEE

. EBRFAE

E Bi% (Grigoriadis AE et.al Blood. Apr. 8; 115(14): 2769-76 (2010)
) EAWT i PSHifaStem Pro—34 (gibco) THL
éﬁEOOEEMBMP4\Rock4>t89—%§tﬁﬂﬂf\1EE
~4HEBIZBMP4, bFGFA2EUEMICT. 4BE~8HBIXVEGF
. IL6, IL3, IL11, SCF, bFGFBLUMBICLYF I t3
araUEMIcT. 8HE~15HBIRVEGF, IL6, IL3, ILT
1. SCF, TPO, EPOBIURMEICLYF | t 3aZ3THEMICTIF
ZL.

7044 MA N —BFBLCHBRY —T1 V7

i PSCHxRkOEMMEE 7O—HYA M M) —SHELCY—FT1 27
LT 2hHIC, 0. 25% MNYTFOUVERWTHERSZEBIH, kU
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T10~208ERYyF1 VL, i8R, FACS ARIA 11 (
Becton—Dickinson) #BwWa70—-H4 X M)—5H
OV —F1 7L, 7T—AAD (BD Pharmingen) %
BWTSHEAREL .
EMETEEAERE (HPC) oV —F 1 v JICAWEREIXZ, CD34—-PE
(BD Biosciences, 348057) 8LUCD43—F I
TC (BD Biosciences, ©555475) Thor,
OPORIEY 4 —4—MLCRIKMLEIT>7, FACSICLYYV—
F4rJEni1 5 HEOEMFISEMEE. OPOMIlEBLEICTL—FT1 Y
L. 10% WHIRBmME. 100mM ZIL¥3IY (Invitroge
n). 100uM E/FF/YtO—NI (Sigma Aldrich)
. 5ug/mL PSvRTZ7xYY (Roche) BLU50ug. /mL
FPRIAEVE (Sigma Aldrich) #@BLATILT 7 -8/
MEEM (Invitrogen) MTHEL, #ELA, SMLIEALE
H4 M4V BLCAMIUTFOEDTH % : 15~20HE, hSC

"F(100ng/mL) . EFFmsEFaOIv*+—€3YVH R (hF

It—3;100ng/mL,R&D Systems). hEPO (4U
/mL) L r2OVARA4TFY (hTPO;50ng,/mL, R&
D Systems) ; 20~27HB. hSCF (100ng/mL) &
LThEPO (4U/mL) ; 27~348E, hEPO (4U/mL) &
;GOIV@%—%(SFC;ZSOMM,Nihon Generic
Co., Ltd),

May Grunwald—Giemsa#$f

FLYREHR (Wako) BLUFLYR (Wako) AL, HEED
MEBE(Ct>o TMay Grunwald—Giemsa$faiTo7,
NIV U ERE

Fe stain kit (Muto Pure Chemicals

Co., Ltd.) #AVL HEEDOHMPBEICK > TR VERBET
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[0049]
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o7,

o=V TUIVEA . .

0. O1TM B+ KYUL, 0. 65% K, 40% I&/—l. B
LU0, 6mg/ mL o—=Y7=>Yv (Sigma) T, o—Y 7=
IO VREBE 1 59MT o7,

| 1. EBRER

active wild—type iPSCICH¥XTZEZFE (WTH
FIR) ORL v NIFBETH-oH, active mutant {iPS
CIicH*XT 2HRFKR (MTHRZFK) OXRL vy MNIBETH>%E (1 A) ,

BRBICLY, BRRKFRKEMTREFRBICERET 2H5WT FZERPICETF

CHELAWZERTRIAE (F1A) . May Grunwald—Giem

[0050]

saR@ilky, KESOWTHRFRIZEBLTWEY, XEBLOMTHKF
BRIGARALGHEBENRFARART I ENRINE, I 5. MTHEFRKIC
BWT, BEORFIKERKRIC, BB TECKBERLZEDRVKROELD
grEIhik (H1B) , KBLOWTHRFRIGERERFRTH >4 X
BAOMT RFRIISEMFFRELCEREFRTHo% (B1C) , X5
I WTHRFRD o —I TPV VRBREBTH A MTHEFIKIED
THMIERBINZEIFITHY (H4D) . MTEFRICEVWTALBERLK
EBIFSNTVWB I EANTRRINT,

£ T4 —F—EO RN RIREEEHTT. MT—i PSCORM
ROLEE R AT,

74— —{ROAVEGET CRIOEMEEITS I, BHEMEEIL
Y—F4 V% (FACS) IK&YVY—F1 v Ehizi PSCH¥D15H
BOEMmAERMEE%Y., StemPro—34E (Invitrogen)
RTHMEI B, MEICERALEY A MAAVIZUTOEDTH>/=: 15
~23HB. £ MRABEEF (hSCF;100ng/mL, R&D Sy
stems) . ebTVRAARSAITFY (hEPO;4U,  mL, Kyow
a Kirin Co., Ltd.)B&TERIL-3 (hIL-3;
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5ng/mL, R&D Systems) ;23~26HHB. hSCF (1
0O0ng/mL) 8&LUhEPO (4U,/mL) ;26~29HH. hEP
O (4U/mL),

EMMEEEIL 2RO | PSCHKREITREETH> (2A) , L LA
5, SATBLUSAIOEANSBONIWT — i PSCHRELBTS
&, MT— i PSCH#TIE, CD235+FKMKMBEADISABHENE
ZiciFohTtuwi (H2B,. M2C8LUE2D) .

EHEH 3 | »

FHFRICH 1 2 RMERK AR EERFORIR

|. EBRAE |

RNA—seq
HOMLHFACSERVWTY —F 1 VI IN3BEOWT —i PSC
HBJ@4Eﬁ®MT—iPSCﬁ#B%BhkTRA1—60+iPSC
. BHENCD34+#K. 15HEMCD43+CD34+CD38—L
i n—#lsLU34HABNCD 235 a+HFEHR,ASRNAERE LA,
Ficoll—Paque (GE Healthcare) AB\WTHES
hi-2ESHEKMEPOMACSICLYY—F1 v JTN/cCD235a
FRER, BECRES KF—OBBEHME (Lonza) ASERNA
A L7, TruSeq Stranded Total RNA wi
th Ribo—Zero Gold LT Sample P;ep K

it, Sets A and B (Il lumina) #AVWT, &&&D
EREAEICHE- T, 21473 —%EBE LK, NextSeq 50055
O High Output Kit v2 (75%42) (11 lum

ina) ZHVWCERIEEETo/., cutadapt—1. 155#8AWT
)—FRICEZNZ 7Y T9—-BHNAEMN)IV T LT, Bowt iel2BLV
Samtoo |l sZAWVT, YERY—ALRNAIIYY FIhk)— ROKRE
%f3>7%7, STAR (version 2. 5. 4a) #AVWTY—FK%E
/L (GRCh38 from the UCSC Genome B
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rowser) IC¥vyEYJL, RSeQC (version 2, 6. 4
) 94 YF4—F v sifERAL%, HTSeq (version O,
9. 1) #AVWT, GENCODE7/F—>avT77q )l (versio
n 27)>TY—KrREHIML, ELTR (version 3
. 6. 1) AONRYyHyr—THBDESeqgq?2 (version 1. 24
. 0) EBVWTAY Y MNAEREL, DESeq2/8y =2 clus
terProfiler (version 3. 12, 0) 8&Uenri
chplot (version 1. 6. 1) Xusr—IJH2RAVWT. GOH
ﬁ\GSEA\PCABJUWaIdﬁE%ﬁoto

1. RR#ER

WTHIlES L TMTHIBICEWT, HRMIKMEBRICE T D2EERIR /NS
—VELETBHDIC. STEEOWT — i PSCHELVL4BEOMT — |
PSC#icBWT, i PSC, 8HE®MCD34+#fa. 15HEDMCDA4
3+CD34+CD38—L in—#8. 8LU*34HENCD235a+

| NHEHRORNA—-—seq%kiT>7 (I3A) . i PSC. CD 3 4 +if#a.

BLUCD434+4CD344+CD38—L i n—BEOEETIEIWTEMT
CORICEZRBEI RS, ok, LALASRS, EISLE—2525 Y
Y7L EBE, FERF2ODISRI— KA SN (HM3B) . 5188
D i PSCHALHMELAERERASCICRER KT —BLUSAIHSE
FBRAEROTHASN (PCA) iCkY. | PSCHRORERIE. o
MY B REOBRASREELDI SR — 19—V EET B EHXRIN
oo MTHRFHRBLUVSASHROEHAFRIEIPC2DRIY T 1 TRICHE
LA, WTRSRS L ORER K —OBRASRIR R AT 1 TRICE
#L% (M3C) , COBRBRAENAT B0, RNA—s e q>—5
DGene Ontology (GO) SixMNTHIANMLE, WT
HEICBWTTy FLF¥alL— M MIhEBIEFIZ. Ras GTPaseff
&, Rho GTPaselabdUT7/FUkasratRRRskicEE
L7zGO¥—4. BROEVICEBEBA A VEERIN S VY AR—9—FMHD &
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SRRV AR—I =LY LFAL—PINBGCGO09—LDEELLER
L7z (83D) ., CONMICLY., BLAMEAETHBICEIDDLT. M
THRFRELYEWT HZFROIFS>HN, LYRBLEEE~AEMET R D
~Eh/=,. gene set enrichment analysis(v
GSEA) #AWT., FIMIRDMMEDOEICER > TRBAINZELRFOEY b
ICBALT. WTHEFHREMTEFHKICE T2 BEREFRIROEEICOWVWTE
AT, WTHRFHRICEWTIALRBT -9ty MBAERICEELLINTL
7= (M3EBLURT) . MPOELEMASTRCHENICREINEET
IKDOWT i PSCHRDKFRE LI VBHARDOFEFHROEISILF—IF
29— %ET>7% (H3F) , ThoDBEFOERRIEZ. WTHRFRSB L
UCRELR R —DOBEFAFHRIY TMTRFRS L US A3BRARFRICE
WTEMI>7. ThODEGRFRRT -V EIRREERTONREXIRTS
HEDOTHY., MT— i PSCHRORFRIIKRRALKRMIKEETOLEE
ETBZeErRm"INi,
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RIE 4
[0054] A ZAICk BALARS & CHRIMMMEDEILICD W THAL,
|. B
AZATONE

FRIMISEDBAEREENS, 100nMZEAIFZ500nMDAZA (Nac
alai Tesque) %i‘&iﬁ{t:iﬁﬁﬂbko i%iﬂﬁ?ﬁﬂ%t:AZA%i%tﬂﬂ:
WL (EBETI74—49—HBEERAVWAVWARICT, 19, 2384V
26HAR) .

[0055] | |. =RRER

FRIIRMEERFEICBWTAZAEZRTMLEEZ S (4 A) . MTIEMAT
ERHIBRICEWTC D235 +HAHFHROEMNERICHEINE (M4BB&L
T4C) , IBIZ, o=V ToUIURBIZBEWT, AZAFREFETTMT
& MATERMERR D 5 ME L2 Y OB ORFERIGBETADN 72D AZA
BAETTMT EMETERMEL, SME LR Y OBOFFRIIBHETH > 7=
(24 D) ,

Rredl 5
[0056] AZAICLBALAS2ELFDORXYILFF REIIDEEILOVWTHERL

. ERAE

i P SHfADRMmIKXSEFEE
%%%1?%5&k$A1E%@WT—iPSCB&UMT—iPSC&
W7, EBi%x (Grigoriadis AE et.al Blood. Apr. 8; 115(14): 2769-76
(2010)) #BWT i PSHIlAA#Stem Pro—341%h (gibco)
THoHEXH#7, OABIEBMP4, Roc kA4 veEY—28LIEMICT,
1BE~4B8BIEBMP4, bFGFAEUEMICT. 4BE~8HBIWIV
EGF., IL6, IL3, IL11, SCF, bFGF&IURBICLYF
| t 3a%saeisHicc, SHE~15HBIEVEGF, 1L6, IL3,
IL11\SCF\TPO\EPOBJU%%EIUFIt3a%§Bﬁﬂ
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ICTHEEL

1 SHRMEXE/<4#%EF I TC CD43 (BD Bioscien
ces, 555475) /JPE CD34 (BD Bioscience
s, 348057) &ERIbXHE, CD43+CD34+#lB5FACSY
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