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Y& 1fiL T 21 it (hematopoietic stem cell, HSC) & —Z& il {4
HAUT 20, 305 ] 534k ™ 25 ik R RS 28 55 36 I AL 240 A,
T AR 14 T A A5 S LA R T e ot 4 e D A e A
MU MRS, HSCHA AREH 220k JiT1- 158
IERE RO R SR Wit . IE & T HSC AR AE W)
R LR TR 2R, QR R 50 BB L
B G s (AN Z2 A0 REURE 18U ) B SR g (b 22
BRAEME ) S5 [R5 R A ) = 1) SRRl RAF 5 AN T o)
I PREE AL, T A0 EE PRIRY T R Y A F 58 I —A A
S5, U HSC HE K745 ATA YT Fanconi %2 UL -4l 42 1L
ISR A s S s Mk IR o

5 A5 5 1 40 I AL A (haplo-HSCT) A Lt , Ji% i+
B A (UCBT) HAG JBF L WE R 5 2 B TR 4E 4 HLA 45
TE AT 3228 g 2 AL~ 200 R i 1AL 40 e A VR T v B v &
el HB A Y 9% (GVHD) kK AE SRR k%
BAR RE AR, Ik, UCBT fEIIf IR b 2 i ik
SRR MR R GG 1 £ 2R T ik Z —. (HT 4R
B R R T UCBT AR IR Bz . BHFER],
WU 5% 1T 40 B RS A (dUCBT) A 9K 200 A5 AN A2 A ik
K AR T RU03 I M SR DRF AR [RI AR, RS A4 (R A AR 38 4 06
R IAAERAE R L RBAE B AL R I At

I, Tt /2 UCBT (e & T A0 I IR YT I IR
Tl HR R TR R HSC 31X — A M, BT, 1T
YRR B AR RN IR 2 HORSS o UCBT T 4 SRR
I SEBR N FHERHE T 25 4. A SUBE HSC RSN 14 73k L) I
P14 T 20 B B A SR HEAT 2R |, I Btk — B9 HSC
PRGN B T 1 B FRI PR A 29 il

— X T A S 1

(—) R 325 A0 33 PR S HS C AR A3

YA A T2 A T HSCIRAMNT B2 2 —. £

TFF 5% 22 B 41 5 T AR s /N BRRHSC AU . /)N BRVEF
A3 M FE I BT AT K 058 1 20 (LT-HSC ) 35 355 i 2T 4
AR K N5 (FGF) 3244, 76 HSC 55/ RS 4l i At 15 95 1
T M3 55 3 5L P AN FGF 1 AT FGF2 Tl 33 HSC B 4 1 A
FAE"™ FGF Z MM AEY O F R g 5 b v 1
Y} (ST-HSC) #1 LT-HSC 194" 34 R A& . H & A e+
SCF . FIt3L, G- CSF . IL-3 ., IL-6 fi% 1% 33 3 %F A 1 CD34
CD38 #4HfulE 354 dJ5, I 1l CD34 CD38 MMy 184 1 443, [7)
FHEYSTE AL A (CFU)BCR 3 T 10 4%, NOD/SCID /ML 1
SCID-F-4 41 s (NOD-SCID repopulating cells, SRC )34 /i 1
2~ 45 TSR, BT I CD34° CD38 4 i £E 1%
# Flt-3.SCF.IL-3 . IL-6 H1 G-CSF [ JC If 1 5 35 L rh 4% 53
5~8d,CFU ] 41 100 f% , +< 19135 9= & 1 40 i (LTC-1C) 1
44, SE ik AR S (CRUD 3G i 2 51

I/ AE B EE (TPO) 1 Ay A% 200 L P 386 8 A 43 AE PR,
EHSCHY S T EAEEAEH. Yagi 55 EW], TPO
TE LT-HSC Fl ST-HSC 343753 B I By 3G . 7 A iF5%
YR, Bl el 5 1L-3 . FLT3L , SCF fl IL-6 Z 40 i K 20 &,
TPO EARSMEA 55 HSC B FH A VE T, AR A A8 5 2 1l
A AN, TPO il it H A7 {R o-MPL 15 5 1% 3 7 4 K
HSC Ay D1 fig rh e S BE/E T . NR101 & c-MPL J# 3h 37 , 3 i
5 c-MPL 454,355 c-MPL Rl JAK2 . STATS . STAT3 %53
AL FIE AT , AT AN CD34 A AR

1L 45 4= BY Z FE 25 1 (angiopoietin- like proteins, ANG-
PTL) 45 Bl B AL 1 40 WA 1, JCAEAR I JE i S 3 il
R EEAEH . AR ANGPTL Y2 5 il 80N RS E h
HSC 143 o a3 W1, 78 JC i35 19 STIF 15 5% % (SCF.
TPO.IGF-2 . FGF-1) fis 3% = 4l B () /N HSC 10 dJ7 , HSC
BN 29 8 4%, Wi 76 il A ANGPTL2 &, ANGPTL3 $t 1%
Fela , R 1 29 20 7%, KB AE G CRU i3 in 24 ~
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3048 AE AN T 30 ~ 52452, HAt I £ () ANGPTL
W ANGPTL4 5.7 WA HA Y 1 HSC PER™ . LA Lo
FLE TN ANGPTL T/ HSC (93 38 R IE SR b7 10

Notch B {4 Jagged 5% Delta #: FC 143 1 5 40 id 1 ¥ Notch
AL A BT Noteh {55 . Notch {5 514 i a2
HSC iz P bk EL 40 A i) BB A%, A\ 1 4 40 ff
(HSPC) " Notch {5 53 i#% 1) 55 3 736 1l {2 i#F HSPC 19 H 3%
7. DELTA1*""*“(DXI) /& —Fh TF2 4k Delta HEBCAA , H
Deltal [ 21 i 425 #4 3 RN G BR 2R 1 1 (IgG 1) 1) Fe #43
AR ] DXTIE A I CD34 41 H (1) Notch {55
3 % T S B EL A I A Y ST-HSPC RSN 48 | [i] i 4 4
R e PR AT AR )22 IR %44 T, 1L DX
%t N G-CSF zf 5 #h J 1fil (G-CSF mobilized peripheral blood,
mPB) K 5 1) CD34 " 41 jfd i/F 17 /R 4h 85 3% 21 d J5 , DO Re 1k
LT-HSC AR 8 T 4.945% . Araki %A 1 55 (% 4003
FIURAR AR A 5 b AR A 1 PN SO PR R D2 ROS
PR A L B i/ 55 48 B R S B4 20 A T A A Ry S B A A
Ko A, Noteh {5538 B i80S 7T i — AR F 2 380k K A
F (pleiotrophin) 175 5+ i) HSC A& 15>,

TNFSF15 &g s8N F M Z R i 2 —, B2 S
LSRN NESAS . Ding %0 & 8L TNFSF 15 7R H A
P4 HSC BAFE . F) ] IMDM 85 3% £ (SCF , TPO . FIt3L )
564 TNFSF15 % A 1. CD34” 40 g e 4T AR A8 15 35,7 d s
LT-HSC % B 24 3% , SRCEm N 1 3.14 %, HLFIAFIE
F], TNFSF15 J2:38 i 7% Notch {5 538 S AL 7E AR ifi sk
JEHSC A TR

Wat &2 IR A, 1T Y frizzele Z1R%Z5 5, Wat

AL SR S R T B RS R S SR AR
X5 - PR 1 AR T o 28 M wnt {553 ANl 22 it
wit {5 538 o X PRl wat 555 S 8 48 76 55 HSC H 4R
KRR B RHEBEMNIER , EE SR HSC 4 T SRS H
K Wt {5 515 5 3 2 DU AR = 4 3 i i
Y, g lwnt (552 5 KE 3 BUA T4 R Se 0 5 3R
B AR, S HASN HSC 4Rt R B . BT R, KT
B 2 Wt {5 5 5 8 HSC 4 &£ &, fiei#F HSC 4016 .
Duinhouwer 25 " §1F BH 45 wnt3a 25 [ HE 08 410 6l J17 i > 95 74
CD34 4 7E TC I 15 F=He b A9 BV, B IR 233 & CFU-
GEMM ({50 K 318 HSPC iR F g

T4 Mg 2% E2 (PGE2) J2& Mifi 3L 2 W 4 i v A 1% BR A i 471
WRE S SR TS 2P B2 . A F58 R0, PGE2 fig il
@ R i DRI AN B 7B N 317 A [
PGE2 Xf/NELHSC #4717 55 5% , 2 h J5 HSC %l i i 3% 1
I, PGE2 i ] B45a % 1fil HSC VT # LR (CXCR4) 5 5L
Al (cyclinD 1) FIA7IE 3 K (1) 235

()G Y% HSC AT AN 1

LNy FeEY

(1) BEJEA B -3 ( Gsk-3) 4150 Al mTOR 1151 -
1E/NERVHSC Y, Gsk-3 2 5 Wt I mTOR W 4538 % , /i % &

FEMEHEHSC HREHHIE, J5 5 2 5 HSC i R MEAE
Mo H Gsk-3p#I il 5] 6-bromoindirubin 3'-oxime (BIO) ]I ]
Gsk-3 PAER , 7 A R E HSPC ARS8 K 300 1 1l B
A, [F] 5 AE 3 58 HSC LA A g5 Rl R E & A K
(TSC)-mTOR {5530 H /2 145 240 At A ol 1 E B3l i, m] s ek
PSR L Yy TR NS P E I (ROS) ZEH5 HSC 1 T fig
A ECRE . A mTOR 4114l 77 rapamycin X /)N Fil HSC i
ARSI 7% 38 5 ) HSC 1) 5845 A0 S HSC, I REA AL
i HSC 7R AR PN AY K0 i F R 0, 7R n T GSK-3
461 71 CHIR99021 I mTOR 41 il 7] rapamycin (CR) #) JG Ifil.
T O A B 3R SR v 15 3R /N BRULSK 48, 7 d 5 HSC
B 2 H AR 1 1 5 AR ) 5 AR AR TR R T
Fe NI AR CD34 20, AHME A 3 K, S & i
T4 FAR BRI i SRR

(2) =14 7774 4 StemRegenin 1(SR1) : 5 & IEZ A4 (aryl
hydrocarbon receptor, AHR ) J&— 1~ H14: 12 g - P-4 i [v] 5t Ja,
EHAEE RN T, B T bHLH # 5% , 75 HSC firiz g ik
EEAEHYY, SR1JE AHR B, AUEH T A HSC, i A
/NEUHSC., AP, SR AT A B Ifl. CD34 40 i 15 B
RIS R 438 50 4%, Horh HAG K3 1 5 42 BE 7 9 LT-HSC
BB 17455, eAh, SR1AEZEREMEAL I ARG 120 0
HVRZRETHHANMEAYY . AHRFEHURIATE Nk CXCR4
FEAMHSCHE, Z 5 H g R {2 HSC iR A,

(3) I | A7 A ) 28 UM 7 1 - 3 et 72 3 e i e £k
22, Fares % 1 K & BT — Fif e b | W 37 4= ) 25 1oL
UMI171,1ZA6 & Pl AR A1 255 1 B R 5 HSCH, 18
%S 268 T 41HE 5 HSPC 434k . IkAh , UM171 AL B
LT-HSC {3t 3 fin 24 13 £% , $& 45 8/ UM171 5 SR1 %I HSC
HEAT VR A1 55 3% 0] S0 4 A A% 450 35 0 . mE SR ER Y
UM171 EZLl 55 P85 HSC S E 15 3 B A i ROS LR
R SEIHSC AR 1t ) B AM e 2 1fi B 11 ITGA3 1]
AR T UM 1B SIS HSC Hh HA K3 i s g o)
AERY LT-HSC, 4 B T #4557 HSC il PRI Y DR

(4) R IEME(PVA) : PVA B —FA LIS, Z T
il e K FLAT RS S RIFI A BIOR % . 20T, PVA R E T
RGN R R . — TR i o8 & 8L, PVA 7T T
HSC R B Ay st — B LR, i & R Ry
J& HSC K7 57 1L B2 A= W35 Y 19 3 2R R, Wilkinson 45
TETC MG K 2R 2 A PVA X /N B HS C 3774 30 5 A
F A G R REE HSC Y1 T 236 ~ 899 %, A KM
YE M F A RE A HSC Y 1 1 54 ~ 204 4%, 7EMAFST A [
A R MR AR HSC 5537 BUAS , Tk 16 R | HF HSC
FEAEVAYT HSC A JE Y IR,

(5) 200 600 40900 60 390 < Ok 2L 0 0 %) 200 ) 0 2 2 2 A2
28 i JR 3 86 1 cyclins | 48 At 9 26 P 06 M U8R CDKC 20
i JEL S0 A P MRS M S I 1 2R 1 CDKI S 3 s . e,
CDKI 7] 3 1 31 ##] cyclins F1 CDK Sk 41| HSC (20 i 43 24,
PAGERF HSC A BARAS o 075 HSC A2 il Hulk A 4 i J& 0]
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2 H AT HSC AN BA BT 19 G5 . Albayrak 55 R H S 1
AU AF DG AR 11 2 (SKP2) #1471 SKP2-C25 ¥4 i HSC #) 4 i
JEHATE T, N CD34 4 a5 2 B 3 . ZERE IR Pl
5-F4%-2- Wi SE F (Saza-2-deoxycytidine, SazaD) Al iy #1
B A(TSA)E R e o i E 97, CD34'CD90 HSC ¥ 14 T
1245, 5 H T Bl B AR S (HOXB4 .BMil Fll GATA2)
FeIk B0 C-MYC S5 40 JE 3 3 P Ak TR P 7
INK4 % FH Z b, P18 (INK4C) 78 G 1 31t 20 it J& 101 4 vp
AAFZ/EM ., PISIN003 FP18INOLL & P18 (/N3 T4 i
P50 o AT B ol s S o i 90 % LSKC 41 Ak B 4
BB B T3 4 £ . K5 3R 16 )8 S, HSC AR A fig U 3
SR, N TAEA P 005 A JE P18 155 —Fh /N3l 1)
FHIZALA Yy b 385 1 CD34 40 i (di 75 D RE M HSC $hdt 1
J2.724% , 005 A 7] B 2 38 i 1 27 40 i 53 24, W] S Noteh
{7538 % A Hox B4 % s A - 3R35 , AT 5: 3L LT-HSC 1y A &
TUBTRE T B

(6) 2 WL 388 1% & 1 XF HSC 11 38 58 397 A0 0 Ak 1) 52 i
Mikkola %57 & B, MLLT3 13 4 285 4 5 S P A7 ki e 2 2R
H H3K79me2 A # H 2451 1l 40 il A T 08 e 1 i TRg,
i F3K MLLT3 fiff LT-HSC A AN 25 12 £ . A £ 4
P AR I 3 & HSC ™ 1 1) = 22 7, HAm il £ I nT 2 i HSC
PRANY 1 Garcinol /E A 41 85 1 £ W6 B T 00 -l S
PR, 8 AL A R 382 (K382) 11 P53 L kAL fifi i A
JBF 1L HSC K- Fhim 7 TR IR FH 2 A= R BS J2 i 4 5
A R0 1) 21 2R 1 2 Tk Ak i (HDAC) 410 i 571, 3 5k 41+
HDAC fdi A Ji% Il HSC %+ ¥ #% , HSC |+ CD90.CD117.
CD49F ,CXCR4 Fll HOXB4 13 ik 14 att , P ot SCBERS 1E3E
I s 23 HSC AU SRAE Sy

2. ToHLAL G Eh B F (R A5 A BRI SE ) 7R 4
L Sy A AT BE Dy LA R L PR, KR
e KR A HR B T AT R HSC b, ISR 2 5 1
i (TEPA , R A StemEx ) 1] i 1+ B A4 45 7 5L v A A 25 -k
A EANH HSC A Atk i E LR 5 . Peled %' & 3, FIH
IL-6 . TPO.SCF .FL I TEPA & #1535 J5 5%t CD 133" HSC 3k
Ti¥egs , B Y 3 17 89 i, i 7 I A AU 1 IR A1 38
HSC i R T A0 i o AL AR R 80, TEPA J A 4%
IR HSC 1] LG58 3% LL A1 i 7F NOD-SCID /) U (1 EE 7
7. Luchsinger % i 55 W , 38 i FAA HSC 21t P 45 25 F
IR SFe A1 145 2 1 i G P T AR UE TET2, AT A B T4 4h
HSC I RE A AR o 1R FH 05 12 3 2 SEL 75 SKOF A 45
AR PSS P A (SOCE ) AT 3 4+ 34 Ji CaR/CasR . CXCR4 Fll
FHIRE 53T S AN 2 1143 T 19 58 R 55 A CD34" HSC 1Y
PRGN 1S AL HE HSC R I SRR

— LA (NO) & — T 22 HA AR E A4 A th
B G =Rl TRl T B A i [ bR 1T
(INOS) At T4 5 1, T B0 10T phy oN Rz 4= . Horpr, T
#1 11 W] {f CD34" HSC 15 5 HL60 BAAZ 41 i He s 35 i BR B v 4y
B3N, Reykdal Z L UF T, FH iNOS #1157 L-NIL 5%

CD34'HSC,7 d i CD34 ' HSC (A 3 T 13.4 4%, [FIH
O AR T

(=) BE A S AN A4 B HSC AR A1

1. HSC firiz 32 21 B B A 40 M A4 5« 1) 7 ST 4 it
(MSC)AE B BE RS 1Y — S ST A, 3 5 5 R e h
A A =22 1812545 AR EL AR FH 43 WA A0 A R ke 8 4% HSC 1Y
firid . IR EE S B R , FH5 MSC L5 3% (1% HSC #1758
MG A S o 54552 XUy A A B A 5 100 7% 1 19 £ 2 A
Lb, $232 5 MSC b5 3% 1 50y 57 M105¢ -G B 07 oA b BRI 1M #5
AR REH 5 AR A 30 I ded 3, rh Mk 2 A L/ IR K R
AF ) B, Huilin %' TESE R TR L 235 B 7 E4orfl
#& K (hFLSECs-E4orf1) it A G 552 P B 4t i 5 155 1 CD34°
HSC 45550l CD34 a4 it 444 3.15 1% . Luo % W5 i
75, M2 AN 5 5% 1l CD34" HSC #4537 S5 CD34 41 it
Bt n 3.8 £% . Orticelli 45 7 R I B MSC 5 A\ B 1l
CD34 4l i $t 35 3% 7 d J5 , LT-HSC 4" 14 3 f% , ST-HSC ¥ 34
33 %, Al HSC 119 1 3% 38008 Al A A 1 1fn 5 e )45 LA
YEFF, Nakahara S5 0F78 2 00, A F 920 2 2 AR e KOXTT
(K17, Ostfl ,Xbpl . Irf3 Irf7) ERHMEFE A MSC H, ] ffi H:
FAINHE ;4% T 4509 MSC (tMSC) 5 A If. CD34” 41 Jif H:
Rigt 6 dJn , etk LT-HSC fI 4 ECR 38 n 17 7 4% ; BLH A
¥ 22, tMSC 3= B30 3 J 4 AR A4 4 HSC 1Y) DNA $5i 53 Fl
B FE 1A HSC T A RIS 1

2. TR S HSC 3 . Bai 45 ™ —Fh i 2 141k
P I %) = 24 7K SR 40, 3% HSC 1Y 5 4 HSC AT AR A 4
T AR HSC AR P 1 PR B S IR IR I AR Ah i 3
] s R4 HSC Wy 2B W BE . FIFHZ 5 36 % A 1. CD34”
HSC K577 24 dJ5 , LT-HSC Y #4 T 3T 73 4%, &M T4
TRIT AR R B A LR

L HSCH B4 Wil R

(— )3k 1M T 20 M R A

T4 AR A (HSCT ) J& H A 28 3 H S T 4 A
5 AN FH 7 58 L 2 RE L 1LY 2R B8 S A I R G A P —6
W SR, BEE A R ATISR S HSCT ZE IR AN AL Al 3258
PRI 2, X T allo-HSCT Ju AL . BliE HSC IASM 1
FE ARG A, Hh ERE BT 1) 1 PR N FH 5 Ak A A OC )
T 16- U H LRSI R R B2 AR LAY 16 I AR AR 11
1 W9 AR SR A 5T 25 SR W, S50 RRAIAR LL , 32 33T 1Y
FBAE I e e AT BN TR SR SE T A Ak
SRI1 4 #Uli CD34" 4 fi 4™ 14 330 1% , 54352 % 18 UCBT %
FHA L, 42237 28 SR1 ™38 B 1l CD34 41 i RS 48 AY (1 1L A
i, 20 LR N ARORE A B ) B S 4, LA AR I
o )7, — TR R R I R g R B, 22 UMLTL Y
PR UCBT BAE B BoAR 5 i 40 AR A B (57 i)
[0 9.5 d, i/ MR B FR ALt E] g 42 d, HIC R AE 2 Mo
BB R . ZWFFTIESE T A UM 7145 4k
BRI I HSC #6417 UCBT /&2 & 2477, JRE T A MK
I RAFF 5T 55000 26 I AR S0P 8 9N CD34" HSC J& % & m &
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M, SRR A AP I3 A rh 4k R HSC A e SR AL 18 10 e
HEREFRARZR BAR OG> T8 55 22 4 i R A, X TR AMEE 77
I HSC )iz W H Tl R i i — 2P TR AR

(=) 20 M B IRy T

fdi 1 allo-HSCT A& if 47 it A4 1 240 i 5 2 A i IR

AR IR Z — A2 BN 38 WL FITETE Y e I RAE R

il o P, (T A HSC BE AT 1k 7T LAk S ik 26 R B . B

A DR 4 B 0 R R HSC AT 38 4% 52 A B HOR I 20 2

HE BRI B A R IA A, BT RS

HSC Al AL REAT G, HSC ey, i , 5 PRIR 7 2l

R, IR, AR HSC FE Y7 ik th—E R E -2

HSC Bt A 2 A9 PR, il 2 A 3 (8 AR HSC L 7F—

FERE b mHE NI BIRYT A3 . Zonari 557743 51 I 9

T ML Y ali Ak i N Ift CD34 R B CD34° 41l i,

SRI 3% e e J5 1) CD34 AL EA TR 57 7~ 12 d, B

A0 AR 43 HY CD34° CD90 i CD34° CD90 41 ML HE A

NSG /AP, 255 571 CD34°CD90 4 ity HL A 0 1 1f &

HERET o B A R BEAB L A SR1 AN UM 71 H—aik

T HIZIR B mPB 8 2 246 Uk ) CD34'CD38” HSC Al

HELAN AL (HPSC) #EAT (RSN 1 , S L — 75 Bk & 15 77 4 HSPC

HOY B VE A BB, HERIR5 A Y HSPC HIA R TR

15, SRC HL ML & o IR SE R B (A S A S B A

M HSPC 2 T 47 HA RN  BAE I R A 55 E— AR 7

FHIF IR RIPFT
= ARy
o AR F R I HSC B Ay 1 e bR FRTATHY

TEXTHSC F B 45 LUK Y5 A HSC [ B H BT R By

SePEDR TR B Y Bl BT 0 B AR IS HSC ik bl

P, SR, VR 2R B HSC IR BIL AT 98 R RE R

Y, O Bt A X B 7 B AT T2 WA 0 B SRIE , 1X S Bl

]l R AL ZE S — 20 o TEARARIHEE  HSC Y 1y JeEers

H R Z R SRR vk, 75T 4 B AT 58 Al R H X

TCEESE (AR

& & 3k
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