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[ Abstract ] Cancer stem cells ( CSCs ) with self-renewal , proliferation and defective differentiation capacities are the

seeds leading to tumor occurrence and metastasis. Due to chemo-resistance, radio-resistance and immuno-resistance, CSC

is responsible for tumor relapse. It is pivotal to eliminate CSC so as to improve outcome of tumor therapy. Recognizing sur-

face biomarkers and stemness-related essential molecules of CSC is favorable for attacking CSC efficiently and distinctive-

ly. Immunotherapy with characteristics of tumor antigen recognition and spatial and temporal dependent reactive effects

lays the foundation of targeting CSC. It is practical and challenging to eliminate CSC through immunotherapy mainly rel-

ying on monoclonal antibody and sensitized-immune cells.

[ Key words ]

1959 4 Makino ' % k42 & B /8 F 48 Hi( cancer
stem cell, CSC )4 & W B H H W &, D Jg oy 52
Bl2E s, B 1 AN B o 4R L AR S ARAE A b
WY B, CD44* CD24 " Lin~ 3L B8 40 o &2
RHREER FE R REMEB N AT
CSC ety BRI+ CSC & Jik 8 & % B9 AR IR, CSC
HALE B AT oS 897, CSC XUR a2 K An
HHWAMHT AR, %% R A CSC &kt B
Ak o FEARA A, #IZ BT EA ER CSC
By fE A0, B CSC AL A B4R B B By 95 A R A
BHEEFE. CSC 2 M JE IR KB Ak oy
Faha, R A M B CSC A #e 3% & B B By 36 A3k, A
CSC 8 M 697 IEAE i N & AP BT B FT L, 0%
BT LA YR R B e Be i M Ao B R M, 2 D
CSC Jy #2636 97 B AR A8 .

1 CSC B#&

1.1 BFJBALIR 20 le—CSC

AT & F I BBy — AN 20 B 3 — B R 40 B A T
(1) EFEE AT LR ARG MEREZ(a gain-
of-function mutation )7 4% 14 ;( 2 )78 7 DL % 4 5k 4 1y
BANBIHFENF S, ERN R FWNRARERE
i, BRAL THALH—AREN —FHH S
B 40 L Jib S B AZ IR 4 L R CSCH 0P ase
I 1 AR SO AR B R — AN S A T M
AR, R - DPHEANAFEHR, REWHENX
Lol

— AN O R — AN M B R LSRR, T D

HAREZRRER AT M. — AN BEREE

SHE 1 ABE | AP AR 40 A0 B E R F
KT 2 M A LT By 40 M. iR B R O A BN 2 e T DA
HAWMEZRRKENERRMIES T LW
1t %5 Hedgehog & KX # L2 £ 7| % 1
B KL 2 L 7 AL 28 LRy R R

] — M % F B AN Ey CSC é’]i/ﬁ'?uﬁ<i£

cancer stem cell ; immunotherapy; target therapy

[ Chin J Cancer Biother, 2012, 19( 4 ). 343-347 ]

B—ATRA AEETHBRNE, HANTT H
AN EHEREWES A R EEM A BN R, K&

FM( stemmess )", AT HEA, T B ETE A
RvmE B, KRR TR BARS BN Y
HHILBIST R — R R R R AN Y B 3 ko
A N = N i

B — /MR E —Rm T RR T A 1A A
JEHY CSC. 18 M A 48 J & i 75 ( chronic myelocytic
leukemia, CML )& £ ¥ B £ CD34 " X & K F LA 1
N CML-CSC, % & £ 2 7%, XA 14 CD34* X & K
FLL T CSC H# ., Wnt/B-catenin 8 CML & 3
# GM-CFU Bl am e K £ THRE, R A2 XK
B CSCI e B E R A 2 MK F AT AR
CSC [l B 7 7E

Jib TGy — N AL SRR, BB L B P B CSC
5 non-CSC H #-TF# 4 14, 1L-6 AR FLIEE non-
CSC 1 CSC ¥ At e At
1.2 CSC #9451

(ARG H K £, CSC AT
HaR, EHHIANEER TR TL2MEHFR
il B 1 ANFRAERE TN ). BHAT-KT
HHRAR,EHBEER TR TL2MEEN 1 ANF
R 4H, Bt CSC 2o RidFn o B R, R 2t
HUELE M2H T ATUEH B2 NG ERT
MR AME TR AR, CSC E# IR &3 %
W Z, I BCL2 WE KK, A2 K EHRXMENA
T, CSC K % #ut o fn s ] 40 T RS A0 g
B, AR B A O

(NM&zﬁﬁE%ﬂEzaé’vxrrif%%ﬁm CSC
ERAREMEKEENAE T A S EY THR.
% %t % % 4 T 20 ( induced pluripotent stem cell,
iPS ) B A AE LM, P — R F By & CSC B H A %
W, EFTAME S5 S KRS RRA
B ALBEEM g, CSCHHE EHE
Fbe B VE AT R R B T AR Y 3 A R R T A



IR, AF. UM T4 A R iR T

+ 345 -

PELO20V B B R b B Y & AL B A A AR 4 Y
IR,

(3)Tam & 25 A g ST W AL, CSC &
%3k ABCG1 .ABCG2 #1 ABCB5, #] &% 7 xt 41 & %
Wy HEE M DNA 145 45 #1117 I8 1 By PR,
T 4 A 45 5T 45 DNA B9 40 J 3 O\ 40 J B 31 9 47 38
FE;DNA BB RESH GO amFUEE
ﬁﬁﬁﬁ[ﬁ’ﬂ]o

(4) % 9% 2k % Fn J7 & %% KR, CSC Hy SN IE M
B 5RmBENT KT, 25 kAN DR.DcR %k %
W RE R T E R EE, CSC ¥ Aot ik
4| B F( A IDO ), 30 %] R 58 F % 40 J B R A
ek PR DL R R L M kB AR R A K
B F ok S P R K2

(5)mtEfmkNditbrkkmzd. GEFN
T 40 fa AH H, CSC 3% % 5k W3R % 5 5k 3k 0 3 L A
SR — MR, EA X CSC thy 3t % ok Wkt
F R BT RAMEME R TRy 02

2 PLCSC RAESFALHREIRTT

2.1 FEBERARET

DL RGOy ke e s T, R = A
R EGAE R EHFED (R ES A=
M) RS Rxm A, R E KRR
PR RIE AR, BB TR E R KA R o
ftAKF BB CSCo MBIREF6: 2% 8k +
CD34 * CD38 ™ ; JiE it /% ¥ Lin CD44 * CKS5 * CK20 ;3L
f% & " CD44* CDI2™" Lin~ EPCAM®, =
pl8SHER2/neu; # 4% ## £ % 4 it 5 #F CD133 " ; 4
M % F CDI33*, = FEPCAM® CD44" Lin~
(CD166* ), VEGF 4 ¥ ;Ewing /& # CDI33"; 3k
FJE F CD44 " Lin~ ; i # CD90 " ; %M & X8
ABCB5*; 0 £ 4% &+ CD44* CDI17"; & IR Jg W
CD44* CD24* EPCAM*, # CDI133"; #t & /4 ( B-
NHL)# DC20* %%, 7 4, 4 3t H o F 1K,
B Xt CSC By A& 4 F 45 34T T . 3t IL4 mAb
f# CSC *t 5-FU. Oxiplatin /- % & 8 T 8. 47
CDA47 HLtk f 3 58 & o4 40 A 3t & 1% o & 4 1 .
i CD44 4k &k ¥ & AML ¥ CSC. #i CTLA4 . PD-
1 . TGF-B itk [ 71 4 5 5 I 8 & GM-CSF, 7 3§
BTHME ARG, EWIRE . EE SHEE
FEFEAF R HET MR, A CD20 itk 5
{697 Bk 43697 B-NHL FR1595% W T2 % fE %, 2 A
ZAUAFATIE BT 90% th B F L 9 £ b
TR 2 (R0 9D e

\a

2.2 R mIETT

(1) E A R IE R 40697 VL NK 48 i 11,
NK 28 fii /2 [ A % % o & B3 B 48 e, AR 0 T 4%
fam A s F S, A CSC & T.B 4 ik [
A0 T B NK 40 fr 35 6 [ B9 5 Fb SR A5 4 8 /N R 20 4
AR b3 43 52 7 NK 48 A 6y % % W ALE B . NK
47 Jig, 7% i HLA & % 9 Bb % 40 e, NK 40 g % CSC %
3k By %, 9% % 7E 4 F( MICA/B. ULBPs ., PVR . Nectin-
2.BAT3 F )M E A, REXGH L, # 5 RA NK
AR EEERK, RTFRE A AR
Nectin-2 7% 9 NK 40§ & 15 fix 78 CSC o 1k
Flo NK 40 ML A RS 008 Jo BBk B0 R, FR 0
SLAE NK E b by b0k 48 oy o2

(2)FE M MERERN BB, LT @EHH
BT 20 0 £ 35 B M e B BN 4B 2 — , AR
FhRERRRABRNIES. THKRE % WE N
FEW TG A K, AR M GBS REFE 2B,
T 48 f % fF 95 A8 % 17 ( tumor associated antigen,
TAA) By B & T 7= 4 Fr 2 M oh 40 e % 3R, 4
MART-1.B % B B . GP100, CTA-NY-ESO-L % . %
k7 CSC #y SOX2 .EZH2 . Survivin. Livin . Aurora-A .
EP-CAM 4 F " # T 40 je R 7| A e ) K45, T 40 e
EL# %45 ABCB5* MART-1 CSC th#k ., 721K 4h 5
BEHEMENA A MERE DR EN T @
A8 % 9% 77 % ( DC/p-T-based immunotherapy )0l

(3)R 7 BhJE T 40 o o % 0% 48 e % K Bk
Mo BHCSCATHERS, WARATRALT
KARS, MATHFEEATERE X HKELT
Rk, 4 T4 6 #OR %o RO o3 30 4 0% % 15 1Y
WA, RAE ) B#( stress )" By CSC A+ 8 & 3k B
W, R R RS AT BB = R4, M Rz 40 R
F A% 1 R . Zoledronate JE Ik 8 B% 1 & 4 B ik 4
Firsg CSC 3t Tys 9 A &> . £HH %P8
T, EBm A B RE S HA B LR RE S F
#/8 CSC % ik MICA/B = ULBP 4 F, # & NK 4
A8 BT R 5 CSC AR M E 1= % 1K DR, DcR | casapse-8
By 3k, Ry % ORR 40 B

3 KT ERABHGREIRST

BHWCTH R ECHLHERE, B &
LA ZEE( 4 OCT4 .SOX2 % ) ¥ LU IF % 41k &
AR AT THERE", FH MR A IPS,
B2 K IME 40 Ji & & 3k OCT4.SOX2 #H ; k%
T ARAENE 2L T RPN ALFR
A,EEEE,FHETRENE, FHik, BY TR



* 346 -

o [ foed A M a4 2012 4E 6 H,19(3)

AR EE T R R E T2 Ml e 6
Mehde, R E R B K E 0 f S g ¥ CSC
%zﬁmm$cﬁﬁ%%/r%ﬁﬁ%%ﬁﬁﬂ
MBI T K M E B A B B, 80% IEEF A
CD45RO* CD4 * 41 jfi % OCT4 7= A KKI , it B IF % 89
FEZRATUEF S HBETARNLET. 35% 0 &
AMBREREGFERMMEN T 45 ,0CT &4 K7
#H B DC LA T 40 % OCT4 B9 K FL. 67 &
KW FE 40 H PR A T LAAE Oy R RORL BN A R, X A
EHEFRE TIE L, PERE X SOX2 T LA A 4k
T 40 B A B RORL, 3| MGUS g o 7 [
EKH SOX2 R MM T @ # 2 F4EKFHN
100% , & U 4 30% . Let7 miRNA 7 L% & CD44*
CD24 " By SLJE S CSC ] T 4 fr 7840 ]

4 K“THESERABNREIRTT

CSC 1% E % T 40 i — # % Notch/Jagged-1 .
Hedgehog Wnt/B-Catenin % 15 & By 3, dn X B {5

FRAGMR DT ARLHAT FEALN ZAEEHEE
KA, FRCSCHERERM I HE. ZHRED
B, ERAREAB N AP S, E S
MATFRSMRAS . EH #H0E L 2 8 Wn/B-
catenin/Bm1/Hoxgene 15 5 % 4, | 1 3 B 3 F %74
#%. H Cyclopamine # DA 1K Snail mRNA % 3k ; A
siRNA B 1% SMO . GLII \GLI2 % 3k 7 /b % 48 B /&
oy 4 K Fr 42 5% | y-Secretase T LA I ] B & E
21 i 98 #9( medulloblastoma ) i 78 & ; — 4~ %7 #9 CBP/
B-catenin ¥ 40 7| ——ICG-001, 7 # 5 14 K £ CSC
T #. F 4 A OMP2IMIS ) [H #F DLIA 5
Noich W% &, THEFH AR, R M EE 4
BB CSC R £ T TR

5 B 2

fiv & 2 JR T CSC, R H W x CSC A 8 36 & by
o CSC 3t AT Aoy R, B, KK F
FETF 67 RER CSCTS o plesC b #
W REET AR — M ERKRE A LR TAT
M. B2, BM @RS ERLEAT ., FELT
By R R R Fr s A, B TR BT R £
MEW S MK EETAERART. AFT
BB AR X REEEHTHEET X
CSCHATREXFEREWNLRIFEL, #ERA
T CSC Xt % 9% 40 f 36 97 = # AL B9, (747 FF CSC
B AN IR M ZR TR R, B CSC oAt R 40 Bt R 1 A5
BRE R AMEITHA R, BRRSTHARA

MR IR A R AF R, e TR 9 48 LA At CSC
FESEME R F B R R AT IT AR P CSC R 4
ERBABARMENERER, ElKRBET L,
E %1t 1 A8 F B R CSC A1 non-CSC Y 34 97 5w
A A, e R O LR AR A k. b
R R BB R K & R DL CSC h B % b
TN IR o
ﬁ%ﬁﬁﬁ[ﬁk#%ﬁ[%%ﬂ%%é@hfﬁ%
ARBERGRWE , ZBREFIRE ZWE BRI #H
725 A2 A IR I A 5 75 o B s 60 T kR R A 4 B

[ % x k]

[1] Makino S. The role of tumor stem-cells in regrowth of the tumor
following drastic applications [ J ]. Acta Unio Int Contra Cancrum,
1959 ,15( Suppl 1 ): 196-198.

[2] Lapidot T, Sirard C, Vormoor J, et al. A cell initiating human
acute myeloid leukemia after transplantation into SCID mice [ J 1.
Nature, 1994, 367( 6464 ): 645-648.

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

[4] Reya T, Morrison SJ, Clarke MF, et al. Stem cells, cancer, and
cancer stem cells [ J ]. Nature, 2001, 414( 6859 ): 105-111.

[5] Nguyen LV, Vanner R, Dirks P, et al. Cancer stem cells: An
evolving concept [ J ]. Nat Rev Cancer, 2012, 12(2): 133-143.

[6] Hanahan D, Weinberg RA. Hallmarks of cancer: The next gener-
ation [ J 1. Cell, 2011, 144(5): 646-674.

[ 7] Dhodapkar MV. Immunity to stemness genes in human cancer
[T]. Cur Opin Immunol, 2010, 22( 2 ): 245-250.

[ 8] Dhodapkar MV, Dhodapkar KM. Spontaneous and therapy-induced
immunity to pluripotency genes in humans: Clinical implications,
opportunities and challenges [ J ]. Cancer Immunol Immunother,
2011, 60( 3 ): 413-418.

[9] Schatton T, Frank MH. Antitumor immunity and cancer stem cells
[J]. Ann N'Y Acad Sci, 2009, 1176: 154-169.

[ 10 ] Greaves M, Maley CC. Clonal evolution in cancer [ J ]. Nature,
2012, 481( 7381 ): 306-313.

[ 11 ] Bjerkvig R, Tysnes BB, Aboody KS, et al. The origin of the canc-
er stem cell: Current controversies and new insights [ J]. Nat Rev
Cancer, 2005, 5( 11 ): 899-904.

[ 12 ] Morrison SJ, Kimble J. Asymmetric and symmetric stem-cell divi-
sions in development and cancer [ J ]. Nature, 2006, 441
(7097 ): 1068-1074.

[ 13 ] Tu SM, Lin SH, Logothetis CJ. Stem-cell origin of metastasis and
heterogeneity in solid tumours [ J]. Lancet Oncol, 2002, 3( 8 ):
508-513.

[ 14 ] Tang DG. Understanding cancer stem cell heterogeneity and plas-
ticity [ J 1. Cell Res, 2012, 22( 3 ): 457-472.

[ 15 ] Gentles AJ, Plevritis SK, Majeti R, et al. Association of a leuke-
mic stem cell gene expression signature with clinical outcomes in a-
cute myeloid leukemia [ J . JAMA, 2010, 304( 24 ): 2706-
2715.



IR, AF. UM T4 A R iR T

+ 347 -

[ 16 ] Gerlinger M, Rowan AJ, Horswell S, et al. Intratumor heterogene-
ity and branched evolution revealed by multiregion sequencing
[J]. N Engl J Med, 2012, 366( 10 ): 8383-892.

[ 17 ] Jamieson CH, Ailles LE, Dylla SJ, et al. Granulocyte-macrophage
progenitors as candidate leukemic stem cells in blast-crisis CML
[J]. N Engl J Med, 2004, 351( 7 ): 657-667.

[ 18 ] Hiopoulos D, Hirsch HA, Wang G, et al. Inducible formation of
breast cancer stem cells and their dynamic equilibrium with non-
stem cancer cells via IL-6 secretion [ J ]. Proc Natl Acad Sci U S
A, 2011, 108(4): 1397-1402.

[ 19 ] O'Brien CA, Kreso A, Jamieson CH. Cancer stem cells and self-
renewal [ J ]. Clin Cancer Res, 2010, 16( 12 ): 3113-3120.

[ 20 ] Rahman M, Deleyrolle L., Vedam-Mai V, et al. The cancer stem
cell hypothesis: Failures and pitfalls [ J ]. Neurosurgery, 2011,
68(2): 531-545.

[21] Gerlinger M, Swanton C. How darwinian models inform therapeutic
failure initiated by clonal heterogeneity in cancer medicine [ J J.
Br J Cancer, 2010, 103( 8 ): 1139-1143.

[22 ] Schreiber RD, Old LJ, Smyth MJ. Cancer immunoediting: In-
tegrating immunity s roles in cancer suppression and promotion
[ J]. Science, 2011, 331( 6024 ): 1565-1570.

[ 23 ] Manjili MH. Revisiting cancer immunoediting by understanding
cancer immune complexity[ J 1. J Pathol, 2011, 224(1): 5-9.

[ 24 ] She M, Niu X, Chen X, et al. Resistance of leukemic stem-like
cells in AML cell line KGla to natural killer cell-mediated cytotox-
icity [ J ]. Cancer Lett, 2012, 318(2): 173-179.

[25] Allen M, Louise Jones J. Jekyll and Hyde: The role of the micro-

environment on the progression of cancer [ J]. J Pathol, 2011,

223(2): 162-176.

Longo DL. Tumor heterogeneity and personalized medicine [ J . N

Engl J Med, 2012, 366( 10 ): 956-957.

[ 27 ] Hatziapostolou M, Tliopoulos D. Epigenetic aberrations during on-
cogenesis [ ] . Cell Mol Life Sci, 2011, 68( 10 ): 1681-1702.

[ 28 | Deonarain MP, Kousparou CA, Epenetos AA. Antibodies targe-

[

[26

ting cancer stem cells: A new paradigm in immunotherapy 7 [ ] J.
MAbs, 2009, 1(1): 12-25.

[ 29 ] Tarhini AA, Igbal F. CTLA-4 blockade: Therapeutic potential in
cancer treatments [ J ]. Onco Targets Ther, 2010, 3: 15-25.

[ 30 ] Caligiuri MA. Human natural killer cells [ J ]. Blood, 2008, 112
(3):461-469.

[ 31 ] Pietra G, Manzini C, Vitale M, et al. Natural killer cells kill hu-
man melanoma cells with characteristics of cancer stem cells [ ] J.
Int Immunol, 2009, 21( 7 ): 793-801.

[ 32 ] Castriconi R, Daga A, Dondero A, et al. NK cells recognize and
kill human glioblastoma cells with stem cell-like properties [ J ]. J
Immunol, 2009, 182( 6 ): 3530-3539.

[ 33 ] Rosenberg SA, Restifo NP, Yang JC, et al. Adoptive cell transfer:
A clinical path to effective cancer immunotherapy [ J ]. Nat Rev
Cancer, 2008, 8(4 ): 299-308.

[34] Vesely MD, Kershaw MH, Schreiber RD, et al. Natural innate
and adaptive immunity to cancer [ J ]. Annu Rev Immunol, 2011,

29: 235-271.

[ 35 ] Inoda S, Hirohashi Y, Torigoe T, et al. Cytotoxic T lymphocytes
efficiently recognize human colon cancer stem-like cells[ J . Am ]
Pathol, 2011, 178( 4 ): 1805-1813.

[ 36 ] Hirohashi Y, Torigoe T, Inoda S, et al. Inmune response against
tumor antigens expressed on human cancer stem-like cells/tumor-
initiating cells [ J ]. Immunotherapy, 2010, 2(2): 201-211.

[ 37 ] Bear AS, Cruz CR, Foster AE. T cells as vehicles for cancer vac-
cination [ J ]. J Biomed Biotechnol. 2011, 2011 : 417403.
[38]Xu Q, Liu G, Yuan X, et al. Antigen-specific T-cell response
from dendritic cell vaccination using cancer stem-like cell-associat-

ed antigens [ J ]. Stem Cells, 2009, 27( 8 ): 1734-1740.

[ 39 ] Todaro M, D’ Asaro M, Caccamo N, et al. Efficient killing of hu-
man colon cancer stem cells by gammadelta T lymphocytes [ J |. ]
Immunol, 2009, 182( 11 ). 7287-7296.

[ 40 ] Hammerstrom AE, Cauley DH, Atkinson BJ, et al. Cancer immu-
notherapy: Sipuleucel-T and beyond [ J ]. Pharmacotherapy,
2011, 31( 8 ): 813-828.

[41 JHu L, Cao D, Li Y, et al. Resveratrol sensitized leukemia stem
cell-like KG-1a cells to cytokine-induced killer cells-mediated cy-
tolysis through NKG2D ligands and TRAIL receptors [ J ]. Cancer
Biol Ther, 2012, 13(7 ) [ Epub ahead print ].

[42 ] B4R ai, SRIpoC, #hMY, %5 FHEEPEERE CD34 % CD38~

KGLa [ L5 40 M X S 8] S 200 1 % A SRR [T .

G A, 2009, 25( 7 ): 622-625.

BASERZ, PNSEAS, WEHERN, 4F. FEYEEEEIR TRAIL X ARER

FIM KG-1a 4B MG AEH [0 ). o s ek,

2011, 27 (3): 217-219.

[44 ] Dhodapkar KM, Feldman D, Matthews P, et al. Natural immunity

[43

[

to pluripotency antigen OCT4 in humans [ J ]. Proc Natl Acad Sci
US A, 2010, 107( 19 ): 8718-8723.

[ 45 ] Hirohashi Y, Torigoe T, Inoda S, et al. Inmune response against
tumor antigens expressed on human cancer stem-like cells/tumor-
initiating cells [ J . Immunotherapy, 2010, 2( 2 ): 201-211.

[ 46 ] Frank NY, Schatton T, Frank MH. The therapeutic promise of the
cancer stem cell concept [ J ]. J Clin Invest. 2010, 120( 1 ): 41-
50.

[ 47 ] Takebe N, Harris PJ, Warren RQ, et al. Targeting cancer stem
cells by inhibiting Wnt, Notch, and Hedgehog pathways [ J ]. Nat
Rev Clin Oncol, 2011, 8(2): 97-106.

[ 48 ] Takebe N, Ivy SP. Controversies in cancer stem cells: Targeting
embryonic signaling pathways [ J ]. Clin Cancer Res. 2010, 16
(12): 3106-3112.

[ 49 ] Gurney A, Hoey T. Anti-DLL4, a cancer therapeutic with multiple
mechanisms of action [ J ]. Vasc Cell, 2011, 3: 18.

[ 50 | Topalian SL, Weiner GJ, Pardoll DM. Cancer immunotherapy
comes of age [ J ]. J Clin Oncol, 2011, 29( 36 ): 4828-4836.

[ 51 ] Pardoll D, Drake C. Immunotherapy earns its spot in the ranks of
cancer therapy [ J ]. J Exp Med, 2012, 209( 2 ): 201-219.

[ KfsEE ] 2012 -05-11
[AxHmE] T

[f&EHE ] 2012 -06 -25



