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FLBRE T A

fmE L OEH FR

LRI R L P DL I 2 — | A L PR R R
it BHAT xR E & Bk MRS M C R e, 10 Z4E T, Bonnet
SEDRHR T IR T 4 ( cancer stem cell, CSC) MR, M Al-Hajj %25 Bk
SR 4 40 23 B Y CD44 " /CD24 ™ S i Fir 3 410 7 B X 6 44 Jif
EA TR Re s, R e s ge J1 3 in 1 10 ~ 50 4%, HoKe e i 4n e aw 4% 3L
Wi T 40, I ZLBIE R A OT T Bl e L i T I R e =

<

1 FBRETHARSIRE

FUBE TR Z LR T M A A SR, & 5, UM T 20 M3 o
SETCF I AR ok = oAb AR i 5 ok, ZUR e T 20 ML A A4 P A A7 B
[, HA R R ST il Al = 0 (0 1], AT BE A5 AT BB 2B 5828 L B T 40 ML A7 A5
Zn Ak B e J1, WEE B 1 B R, FLBRJE 5 B L Al 1 ( breast cancer
susceptibility gene 1, BRCA 1) Sktff5 |2 /NERFLIR G 40 i 2 5 CD44*CD24 4
LA E HE 33k S 20 RO AN K, ARG 2L 50 ~ 100 > CD44 " CD24” 5§,
CD133 " 21 gl o] {3 AR A PR 6/ BEREBR & S E B FH ( no obese diabetic/severe
combined immunodeficiency, NOD/SCID) /N iR & A= Ibed . T 4m fgAH e SE A, i
Oct4 Notch 1, Aldh 1, F1 Fl Soxl 5:PH47E CD44"CD24~ 4R h By 3Rk, M
L 7 (1 FLAR R R R SR A A 22 MCF-7 4 2 h 36 58 3 55 CD447 CD24™ &
Cx43 4L, 45 SCID Js /N BFLAR AR I 2L 21 P i3 55 1000 ARSI 5% 1 1 iR 40 i
SERT A B R e T LU AR A0 B o3 R L B 40 ) R D AR

2 IR ETHRMNEDFERE. FIESaLsE

H A, M FLBR I o HE B 2L B8 T 20 B e /0N BRI B b Jee BT 75 ) e E 4
M5k 100 ~ 1000 4, Al-Hajj 5P BREUK) CD44*CD24/low FLARIE T 40 Mo e
100 a6 H/NER A RS 1 FIE R T I, 3% BH S 40 i v I3 Bir A #0

AT H . FH K AR 4% B H (30940034 )
YEH 07200002 1, TR R2ER R 56 1+ AN BB i S1ME)
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JEFLIME T R —Ra R BIER LA E T ME . sbah, FUAE 40 i
HA Zmsrbe S |, B E LIRS T 0 BE v 4k il 58 |t ] 44k hig /s
98 S5 LA ZH BV | (EI R L 34800 R SR 22 T/ N S HA A 48, 7T
DL g T 40 A AR AS [R)SIV 3E 1 ] BE, VAR =2 [8) R 404k 1) IR 28 Mt A 25
5o B, HA B ZLE T 40 A= W 2fbr ik | g fb 2L T 40 0 2 AN TR
SEHE, A RETR AN G LA B R, DA 7K P48 31 g A2 B ML, AFF ] s
X A 1) 2450 , A e L E B L T AR A TR S MR T

2.1 S EHAK (quantum dot-conjugated anti-bodies , QDA )

Snyder 550 %% BUFE eI 2 UK BH M 2L AR R 4l 2L 2LAREE T4 LA CD44*
F, A A e A LUk A R & B TR R S I A S B LR AL 8, CD44
FHPEAR ML &5 CD44 .CD247F11 Ki67 Hri, il 5 HAERM: QDA 454, LAl &
W AMES CD44*/CD24 FLRkses T 40
2.2 HH CZIEIEH

I C ZARFER | B PROCR (protein C receptor ) 2[Rl | JH: g fith— i 21 it 2% 1
EHZIK, FIKH CDA4 40k 4k, Shipitsin %/ f# 1] PROCR M B A& 1278
PEFUIIE H 4 25 H CD44* /PROCR* 4 fifd , & B CD44* i S #1 PROCR * 41 L 7E %X
H MA Yyt b AL, BBk 1 22 T e S e L ), 5 Iy A e 5 A%
M SEA L,

2.3 CDI133*'/CD49™*"

CD133 R IA Ry 2 Mg 1 40 B 9 22 TR A 75, CD133™ 1 24 it 78 fif | fig &5
JisRs 4 2 A s R Wright 255 ZE /N 1-exonl 1/p53* 1 SFL AR 4
ZUrh 5 3] CD133* ZLAR AN AL, [FIAE EA LR T ARt , 3k T4 A
KHEH Octd Notch 1, Aldh 1 55 (HHE G5 CD44 "/ CD24 ™ ZLARE T 41 BN AH AT
&, T WFLIRIE T 40 1T BEFEAE A [R) P Y | 323K A [R] 2% i A 5 Stingl 2510 & 1
TE A FL S T 40 A b 22 25153 CD49™ e 41 ity , HRN A T 40 i 4Pk | ) i) 32
ik keratin 8 .18 F1 19 #55{KLL K keratin 6 2K [, HiA] G 2 7L IR 98 T 20 Mo ) —
AR,

2.4 CLPBEREE(aldehyde dehydrogenase, ALDH)

ALDH 24N £ B E AL E . ALDHI1 78 T 40 Mg 2 fb B 30 S Ak 40 5%
BP0 IR, BRI N S R 3 1 S i 28 T 4R g b ALDHI & BE %35, Hoechst
et )5 B Al ALDH 15 P C W T alifb A e SR A& I T240 e, 0, i
AT AN AT ALDH S PR 4", 7 —#F5E R, ALDH1 3k il gk
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ANFUIE bRz 40 5 T 40 MR AE , ALDH T M35 0 A% 15 5 A VR IE 52 3 L
Ji b B 2 B B T/ A AR YR A R /K ALDH Y IE 5 FLIR B 20 OB RE
R LRREK , R o B 0 4 ML RE B FR T8, ALDH = 3 1 1% 2L it 9 400 i ml A
FIEACIE 4261, B ALDH 55 36 14 A% 2L It 768 4 et 4 & T 40 e A
Morimoto 45" ZEFLARIEE A1 20 20 B 15 5] ALDH (+) FLARE T 400, X 2L 41 i
H A M 2R 32K (estrogen receptor, ER) FAPE AT A 36 2 4 K K F 324K 2 (human
epidermal growth factor 2, HER2 ) FHP: i 4E 5, [ B &2 B0 & A ALDH ( +) FLIR IS
T FLARE BB A ALDH (-) B 5 8 K5,

2.5 A7 ob6(integrin-a 6, ITGAG)

Stephanie %52 18 . 78 MCF-7 A ZRFL AR M 578 1TGA6 ik PHE
(A AE , o B3G5 A L B R Y B FR BT RE 77 5 2 57 s il /) LA
R A A 1000 A~ 40 A BV Al fifi /N B A= 2L e, T e ITGAG6 JE A 1%
2 240 M A R Y I8 i1 5 TTGAG AT BE A2 32 L I T 40 IV 7 61 72 2R 38 i 2
H, B HARY WA G, alVE R FONZO R 2L T 4R ARk
2.6 CD(cluster of differentiation)29/CD61

CD29 H1 CD61 J& 5 40 i A: K AH K AY i 25, CD29 1] X 73 CD29low/
CD24" & 43 1 1 24 1 2L AR 1 B 410 il Rl CD29high/CD24" FL AR T 41 g ™,
CD29low/ CD24" R4 AL MY FL IR T B 4l AT #% CD61 434 CD61* 141 g Al
CD61 ™ LA A WA~ A o R UL iR B J8d 976 2 ( murine mammary tumor
virus, MMTV) 55 Wnt-1 A9%% 5L BRFL AR BB A vh , CD6 1" L g 1 200 i i) o
AEJI W25 T CDO1 -4,

3 IRETHmAESESVE
3.1 Wnt (551558 %

Wt {55 &R & A 2 Sm B, IR AL S 2R Taiia ey B |
B Korkaya 25" 4R GE , Wnt/B-catenin 7] 185 3% 2L ik 988 S 46 40 o 15 1L |
HA%E . ES A Watl FEE /N LR SP i b5 0.5% ~2.0% FF+2 ~
3 4%, M5 A B-catenin FE R A9/ LR SP 40t EL o) BT T 9 4%, Wntl S5 3
INERR VR AT B-catenin 55 Y2 it L IR T 40 i 45 o) P20 ELEE 58 (9 BL AR B RE 0, HL
SR BB 5 1 TR Y B-catenin 7F Lin-CD29~ CD24* 3¢ B 41 ifd v ve #1835,
Wang 557 & B Wt {55 76 FL AR T 40 i 34 55 F0 - 386 o & 3848 A, mT 4 gt
Cyclin D1 Fl Cyclin D2 #8818 BTG AL F G, /S 40 M 30T B9 7% 28, AT A
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LR AH 200 B TS T AT 1G ARG 5
3.2 Notch {5514 i #%

Notch J&—FORSF I B M, 38 32 5 1 3 48 M T80 Noteh BCARAE T, 9475
MR A K A4k, Wang 218135 78 Notch i 35t Jagged-1 {6 L i g 40 g
f9Eg k. A Notch M PN BRI 19/ BN BE & & GE 3 19 FLIR 43 S 454,
ANBETEZE I 7 A 43 Wb/ N S5 |, e 2 SR AR AT ALt . Notch B ik AT LA
FLIRIRAE B B3, 58 B Z ) 43 Ak RE 7 0% 40 A LL 4503 hn 10 A5 D |
117 3% L6/ H AT H Notchd #0 i PE HT AR 58 4 B W, A58 & BE, Notch 15 538 %
HEEHEFHT 1 ( hypoxia-induc ible factor 1, HIF-1) AH B AE FH 4 35 Bk IR
A, TR IR AN A S Zardawi S50 FERE PN BB & 1, R Z2 5007 IR
Jii B 31k Notchl , 3 H. Notchl A% 1K FE BE 55 s 434k Fl 1l J5 Al EE , Notch4
BT 5 AR LU =2 . EAh, Notch 3 T Jagged-1 25 AH B A FH 4 IE I g
feiE AT 4upe B R,

3.3 Hedgehog {5538 1%

AL P E SR EMZUR F S P En gt HiESZS5T
B S FU MR R A i 2 1) ) A MR R % & 48 B A 5 Shh ( Sonic
Hedgehog) Patchl 32455 5% A+ Gill 55, Patchl \Gill \Gil2 4§ Hedgehog i i
B G TE 0 N FUR T 40 R St 20 it rh S 30 = 2208, XY AR i ds = Lh B o fR R
Patchl \Gill \Gil2 S5 I L ZRIA T I, %45 5 18 B 09 S0 n] B s 2L T 40 it B
TR B FVEGA RE ST, BELWT A5 5 P T BEL DRI 2L B 1 200 1% 1) B RN S0 g
FIRBEEAE . Tanaka 28 38 hedgehog 15 5 3800 10 7L IR g0 T 40 i 2
RAS T A0k 5 3h A R EH . Kasper 452 & Hi CD44"CD24 lowlin™
FLIRE T4, Hh {5 538 S , 251 Patchl (Gill #1 Gil2 mRNA ik &
S T, A Hedgehog 5 L 98 1 24 M 1) 40 A 1] B T B L K 248 e 5 25 Jo 1)
(AR EAE AR 5, D LB 1 200 e 3t 5 G J R s A e RS 4 (AR 1 1

4 FLBRET M HEXHEREE

RB JE[H ( retinoblastoma gene , RB gene ) J& 5f — /M8 & L5 FUAR 8 B kA7
AR RN At RB B LR A0 52 I 1 1 A FE b 2 7% . BR
RB JERIZh, BRCA1 FNFL R 6 &) JBFE A 2 (breast cancer susceptibility gene 2,
BRCA2) 555 M LM I8 |\ PS3 ik [R] 5 78 55 R 40 2L Mg o 40 8 R AR DG 2
LRI T 4 M D LB 20 B g o Aok I AR L R A 5 72 e 2 5 7L I ed
T HETE A VIAHOC . WESE L T A B AR DGR RE Y R A B T F LR
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9iz 0 A 5 LR I B2 R 00 e B R s g 5 LB T MG Y AT
Rt R it 25 AL B AL 1 7 1w
4.1 RB A

RB JEAR 2 — ok IS FUIR I R AE ARG R Ak 5 o 1A
Y258 & B RB Ak A5 41 MO B4 B8 A gk (RS e MEAE G ,20% ~35% L,
W2V RB JE P RGRER . 7E 7L T4 5 b, RB 6 R Ay e 2 £ 7L,
Jdis 2R TIOR3 2E | HAHICHL I AT B2 cyclin D1 BRI , ff D1/CDK4 &2
ARG, DL T A Mgk A B F SR TR AR 2 A R IRl RB
SEH G TSR PR BT 20, R LR T A0 B b 5 R O
4.2 BRCAI M

LI R A T 5% ~10% A M, b2y — 2k B3 A BRCAL 27428,
BRCA1 B EZAE 5 RB AHARL, 1 45 40 ML A5 34, 45 il 40 B 3 3 B8 5 &2 4l
BRCA1 7Rt G HEFLIRIE KR Th 29 5 45% , 22 WL T BAE (frameshift ) 28722 &Y,
T X (nonsense ) 248 | ZEAR G AR (1 /= W) AR K T X AR T | FL AR I ) ak
5 H BRCT (breast cancer susceptibility gene C terminus ) & [ %1 o\ £F 15 L) 58
SR B BRCAT A gg 410 35 14 R B> . BRCATL B3 35 FI R Ak 76 400
Jl AR Rl T, Rk KPAE S W s, B> BT s BRCAT REAH 4N M J] 0145
H RS M 25 FH B 2 ( eyclin-dependent kinase 2, CDK2) | JH#iZ-A Fl i % -
D W EE B R AL . ZEXT DNA #5145 ) 1 v, BRCAL 93 @ W2 fk., BRCAL
5 BRCA2 .p53 .DNA &4 H 51 ( DNA repair protein 51, RADS1) %5 Fh & (4 7]
KAEVEH, Z 54 R . RS, BRCAL AIfiff MRE11-RADS50- Nibrin
(meiotic recombination 11-DNA repair protein50- Nibrin) BEY FELLUE 3 DNA
1B R 4 DNA SUZ RS>
4.3 BRCA2 [

BRCA2 B FRE A 1B DNA 588 4544 i VR I A1, i mT i 2 B s 1 4t
FEA Ty R AR R RO ARRE T HG 5 , [ B L R A0 ) 24 5 U AR OC
Edwards 557 AL % 988 20 v 43 85 Ak 7 BT Rk, 6 X 43 b 3 B L AF
BRCA2 S5 9872 , R 14 il g 240 M H L0 Ay Bl 1) Ak T S pe 2k
4.4 P53 #NH

P53 9 KL DR AT LSS 1 24 T AS [R] % S0 D) | AT 7 200 L 0 1 4 4
HIAED) ) DNA B S e BRI S5 R RS e | 3100 il Fev g ot 78 A o8 5 07 T e #4
. Cicalese %" itif , £ HER-2 % 3k [ LR LA | Bl PS3 5 LR T
20 L S A P FECR A P53 mT 2L s T A e | e SR | 8 R AR AT
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AFERS

5 4hiE
H A, LI T 20 p B 5 o b T 00 30 A5 1 2 IR RR A 5%, an It R
AR I 40 AR CD44* CD24 4 fifd, MCF-7 , T47-D 3L I &8 40 ifg  CD44*
CD24-#iffE Rk R 0, 1 HAEZLIRIE A LUh A& T A B AR SN S R ] B
BCRERAA , FR I, 28 28 RN A (W) S 780 %) L g T A R R A, LB PR Rk 248
R MR RN PSS A 22, Tt — DS B, et Y iR T 4
M, H T 2UBRRYT A IR BIARE I 10 H i . DGR 5T 2L R e T 4E e
S HAEHALS], S8 IEF T M5 LS T MR [RG5S 18 it , DUE
S AN [R50 1 [R]— {5 5 A% 3 A8, X8 o) 893 e g 1 2480 B v AN B 03 1
T EAEENE T E XL,
(@A) TR 4000 2L IRRiIC 15 B 15 S M 2L A
[REESZES] R737.9 [ EkFRiIRES] A

S 3Lk

(1] e, sl I RA R A REFIF M. dest AR TA Rt 1987:237.

[2] Bonnet D, Dick JE. Human acute myeloid leukemia is organized as a hierarchy that originates from a primitive
hematopoietic cell[ J]. Nat Med,1997,3(7) :730-737.

[3] Al-Hajj M, Wicha MS, Benito-Hernandez A, et al. Prospective identification of tumorigenic breast cancer cells[ J]. Proc
Natl Acad Sci USA,2003,100(7) :3983-3988.

[4] Watson CJ,Khaled WT. Mammary development in the embryo and adult:a journey of morphogenesis and commitment[ J].
Development 2008 ,135 (6) :995-1003.

[5] Snyder EL, Bailey D, Shipitsin M et al. Identification of CD44+/CD24- breast carcinoma cells in primary human tumors by
quantum dot-conjugated antibodies[ J]. Lab Invest,2009,89(8) :857-866.

[6] Shipitsin M, Campbell LL, Argani P, et al. Molecular definition of breast tumor heterogeneity[ J]. Cancer Cell 2007,
11(3):259-273.

[7] Tirino V, Camerlingo R, Franco R, et al. The role of CD133 in the identification and characterisation of tumour-initiating
cells in non-small-cell lung cancer[ J]. Eur J Cardio-thorac Surg,2009,36(3) :446-453.

[8] Wright MH, Calcagno AM, Salcido CD, et al. Brcal breast tumors contain distinct CD44+/CD24- and CD133+ cells with
cancer stem cell characteristics[ J]. Breast Cancer Res,2008,10(1) :R10.

[9] Stingl J, Eirew P, Ricketson I, et al. Purification and unique properties of mammary epithelial stem cells[ J]. Nature,
2006,439(7079) :993-997.

[10] Jiang F, Qiu Q, Khanna A, et al. Aldehyde dehydrogenase 1 is a tumor stem cellassociated marker in lung cancer[]].
Mol Cancer Res,2009,7(3) :330-338.

[11] Morimoto K, Kim SJ, Tanei T, et al. Stem cell marker aldehyde dehydrogenase 1-positive breast cancers are characterized by
negative estrogen receptor, positive human epidermal growth factor receptor type 2, and high Ki67 expression[ J]. Cancer
Sei,2009,100(6) :1062-1068.

[12] Pontier SM, Muller WJ. Integrins in mammary-stem-cell biology and breast-cancer progression - a role in cancer stem cells

[J]. T Cell Sci,2009,122( Pr2) :207-214.



- 742 - AR IR 2 s (B AR 2011 4E 12 H 55 5 3% %5 6 1] Chin J Breast Dis( Electronic Edition) , December 2011, Vol. 5,No. 6

[13]

[14]

[15]

[16]

[17]

[18]

[21]

[22]

[23]

[24]

[25]

[26]

[29]

[30]

[31]

Charafe-Jauffret E, Ginestier C, Birnbaum D, et al. Breast cancer stem cells; tools and models to rely on[J]. BMC
Cancer,2009,9(25) :202.
Vaillant F, Asselin-Labat ML, Shackleton M, et al. The mammary progenitor marker CD61/beta3 integrin identifies
cancer stem cells in mouse models of mammary tumorigenesis[ J]. Cancer Res,2008,68(19) ;7711-7717.
DiMeo TA, Anderson K, Phadke P, et al. A novel lung metastasis signature links Wnt signaling with cancer cell self-
renewal and epithelial-mesenchymal transition in basal-like breast cancer[ J]. Cancer Res,2009,69(13) ;5364.
Korkaya H, Paulson A, Charafe-Jauffret E, et al. Regulation of mammary stem/progenitor cells by PTEN/Akt/-catenin
signaling[ J]. PLoS Biol,2009,7(6) : e1000121.
Wang XY, Yin Y, Yuan H, et al. Musashil modulatesmammary progenitor cell expansion through proliferin mediated
activation of the Wnt and Notch pathways[ J]. Mol Cell Biol,2008,28(11) :3859-3889.
Wang Z, Li Y, Banerjee S,et al. Emerging role of Notch in stem cells and cancer[ J]. Cancer Letters,2009,279 (1) :
8-12.
Dando JS, Tavian M, Catelain C, et al. Notch/Delta 4 interaction in human embryonic liver CD34+ CD38- cells: positive
influence on BFU-E production and LTC-IC potential maintenance[ J]. Stem Cells,2005,23(4) :550-560.
Zardawi SJ, O“Toole SA, Sutherland RL, et al. Dysregulation of hedgehog, Wnt and Notch signalling pathways in breast
cancer[ J]. Histol Histopathol,2009,24(3) . 385-398.
Harmes DC, DiRenzo J. Cellular quiescence in mammary stem cells and breast tumor stem cells; got testable hypotheses
[J]. Mammary Gland Biol Neoplasia,2009,14(1) ;:19-27.
Tanaka H, Nakamura M, Kameda C,et al. The Hedgehog signaling pathway plays an essential role in maintaining the
CD44+CD24-/1ow subpopulation and the side population of breast cancer cells[ J]. Anticancer Res,2009,29 (6) ;2147-
2157.
Kasper M, Jaks V, Fiaschi M,et al. Hedgehog signalling in breast cancer[ J]. Carcinogenesis,2009,30(6) :903-911.
Hwang-Verslues WW, Chang KJ, et al. Breast cancer stem cells and tumor suppressor genes[ J]. Formos Med Assoc,
2008,107 (10) :10.
Vurusaner B, Poli G, Basaga H, et al. Tumor suppressor genes and ROS: complex networks of interactions[ J]. Free
Radic Biol Med,2011, doi;10. 1016/]. freeradbiomed. 2011. 09. 035.
XTI, 7 30, A, S 22 B 245 55 PR AR 1 78 LM g R = 90 2L B rh Rk 22 I B SE [T, Wb B 24, 2010,
32(22) .3128-3130.
Tkocz D, Crawford NT, Buckley NE, et al. BRCA1 and GATA3 corepress FOXCI to inhibit the pathogenesis of basal-like
breast cancers[ J]. Oncogene,2011, doi: 10.1038/0onc.2011.531.
Johnson N, Cai D, Kennedy RD, et al. Cdkl participates in BRCA1-dependent S phase checkpoint control in response to
DNA damage[ J]. Mol Cell ,2009,35(3) :327-339.
Ginestier C, Liu S, Wicha MS, et al. Getting to the root of BRCAl-deficient breast cancer [ J]. Cell Stem Cell,2009,
5(3) :229-230.
Edwards SL, Brough R, Lord CJ, et al. Resistance to therapy caused by intragenic deletion in BRCA2[ J]. Nature,2008,
451(7182) ;1111-1115.
Cicalese A ,Bonizzi G,Pasi CE,et al. The tumor suppressor p53 regulates polarity of self-renewing divisions in mammary
stem cells[ J]. Cell,2009,138(6) :1083-1095.
(WicH H 91:2009-10-26)
(AR SC i 4 - 2 7T )

Zte SUMET @[ )/CD]. P A SRR 2 & BTk ,2011,5(6) :736-742.



