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(57) Abstract: The present invention relates to a composition for inhibiting
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cancer metastasis, containing mammaglobin, and particularly, to: a pharma-
ceutical composition for inhibiting cancer metastasis, containing, as an active
ingredient, mammaglobin protein as a target molecule for the inhibition of
* cancer metastasis, a gene encoding the mammaglobin protein or a recombin-
ant expression vector containing the gene, and a method for inhibiting cancer
metastasis by using the same; a kit for predicting the possibility of cancer
metastasis; a method for selecting a risk group for cancer metastasis by using
the kit; and a method for screening for a cancer metastasis inhibitor. As dis-
cussed above, it is ascertained in the present invention that cancer metastasis
can be etfectively inhibited by inhibiting the movement and invasion of can-
cer cells through an increase in the expression level of mammaglobin. There-
fore, the mammaglobin of the present invention can be useful as a target mo-
lecule for inhibiting cancer metastasis.
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5% 32 ZR75-1 Al 50 A 2] hMAM ¢l 4 o] whd] & 21913l L= o)t
T-A) A © 7 3= ZR75-1, MCE-7 ¥ MDA-MB-231 A 3£ 0]l A1 hMAM tH98 2 13 S
SASA T F A F ARG ug)S 2 HRIvitr 29 sl A 81% o,

=
e F Ak ~~a4 S5l A8

43 ZR75-1 Al ESR0) A hMAM w8 2 o] W o % 2 51812 24 A n}o)u},
GG ol Aol M = MAM-%OV—? GA L FITC-HE F-E7] 1gG FA =

FA5% o, 32 DAPIE 265l oh &4 22" (negative control, NC) 2.2
12} 3} A) o] Whago] 5 Z1e A, 24 tiE ol A= 2% DAPI 9 ARk
Y (G, A FFr e A A E A k. 2AY vhE 20 i
e AL, MCF-10A R H| X544 Al 2ok 54 A2 S v algh 23 fou| gt
2ol & Zl8 3 th(p< 0.05).

L5 QIR A 2 o] F 2 el lo]A hMAM ] a9
A8, MDA-MB-231 4| %0l ] hMAM @] #9331} 5 c}-2-3F A3t S &9
S ot} A 4 & &, MDA-MB-231 | 3£ & pcDNA, MAM/pcDNA, 2~
siRNA 2 hMAM siRNA=E &2 835k & A4 RNAE FE31o] AlH]-
PCRE 418 A2t E HEbY Sot,

5% 62 hMAM 2& 4=550] MDA-MB-2319] Al ¥ A& 58 of v %)= o -
gl o}, F-A4) 4 0 2, MDA-MB-231 M| 35 pcDNA, MAM/pcDNA,
iﬂr‘% 5 siRNA 2 hMAM siRNA® & A A3t 3 2 FH o] MTT ¥4

T3 2345 Ve 5ol th(p<0.05).
5= 72 MDA-MB-231 A 394 hMAM 2] 333 O3 A M
ol 5/ & FRIgk ot} A A 25, 3-D o]F WA ol o] g Ol% A 3£ 9
&g oA L A5 Aotk MEE i At Aol F
b st ettt W ol oM o] & M E= 1
}p< 0.05).
& MDA-MB-231 A o) A hMAM 9] k& 1} 5 v}&a Ax, A54S
Tolth A A 08, A FE (L5 x 104 cells/wel)E E A~ 0] ok
& st 37°Col A 3641 1E &<t vl ¥t vk, H B 91 W of gff 2]
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EolF B G %R AT A7 o] Tl = 53] 9] £ H 41 A3 9
SDE Webd ok 2AY Wl = 100 imE o 7] &k}, 22 AF-geh=
(pcDNA =& 2 E 6iRNA) I 2] 72 1] gt z}o] & Y el T (p< 0.05).
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0.05).

102 Hs-578T Al ¥ 0l 4 hMAM S| #9437} =5-c}2-3F 2 3} i‘é*é%
kol et i o|uh, A A 0B A FE(1.5 x 104 cells/wel)Z E W2 %F
Joll 1&3ke] 37°Cell A 36A1 %t & <F nl 3l Sl W H gQl W o} g &
£ Aok A7 Aol A HA ol F = 2 ﬂﬁé% A
A=) vlalste] Alslste] A4St ol B HE
*ﬂ ). 7L FZE S A ek =t 48 H At

F %R FA AT A9 W= 53] 9] S A< A E e

=2 L}E‘rkﬂv}. 2AD 9= 100 S o) v sk}, 247} 4S5k
(pcDNA 3= 25 25 5iRNA) 2] F-2 1] 8 2}o] 2 bl th(p< 0.05).

% 112 RT-PCR 2 §1 & 5-3}¢], h(MAM 3#2F& A| 3E o)l A E-cadherin <~ ©]
%ﬂo} H] w €l ?%8 Wol2] = A& B 5= ot} RT-PCRE &2 3
T 36A17ke] Avkar =a gl o, 3 E| (pcDNA) = & A kg o 2o
MAM/pcDNAE & 2 A 313 Al % o] mRNA 23 =52 8| w3l o 4]
E-cadherin®} B A& 22} A Al 32 9f S 7F] A 329 wpA =2 AR5}l T

%125 37] 5 119 235 5 5 7] (Densitometric analysis) -4 3+ 2 315
Ueld A o]t} =, E-cadherind} B Wl Bl 9] vF& 2 hMAMel 2] sfo] W gt
dhof 18] 32 = GAPDHS] wHd 4= 0 & W 4§t E-cadherin®} H] Wl ¥l 2] mRNA
e S Bojsr) A7k wo =338 9] S 49l 28] Hi+SDE
R T T Z 7 (peDNA) #H9] -2 1] 8k 2ol & R TH(p< 0.05).
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&5 % (Brain Tumor),
M| 3% & (Low- grade astrocytoma), ©F/d A % Al| 32 <& (High-grade
astrocytoma), | &<~ #)| 1 <& (Pituitary adenoma), * 5=“}<&(Meningioma),

] ¥ 3 2&(CNS lymphoma), ¥ %] 1L E-(Oligodendroglioma),

T 70 918 (Craniopharyngioma), /3] 4| 3£ <& (Ependymoma), | &% (Brain stem
= = oL

tumor), 74 7+ & %(Head & Neck Tumor), ¥ % (Larygeal cancer),
%1 ¢ (Oropgaryngeal cancer), H] /58] 5 ¢ (Nasal cavity/PNS tumor),
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ox [ o T "
rl
©
il
o
o
i
ol [
s
rlo
@7
9
v
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I
(o3
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0%

H] Q1 5 ¢F(Nasopharyngeal tumor), & 4 ¢+(Salivary gland tumor),

}21 5 $H(Hypopharyngeal cancer), /341 $(thyroid cancer), -7-7 $H(Oral cavity
tumor), & & %(Chest Tumor), A~ A 4] H 2H(Small cell lung cancer), H] A~ A 324
#H $HNSCLC), &4 ¢H(Thymoma), & 4 & & %F(Mediastinal tumor),

2] 1= 9F(Esophageal cancer), 7% ¢ (Breast cancer), ‘&4 -4 $F(Male breast cancer),
535 %F(Abdomen-pelvis Tumor), ¥ $F(Stomach cancer), 7+ (Hepatoma),

- 9H(Gall bladder cancer), ¥ 5 $H(Billiary tract tumor), ) “d F(pancreatic cancer),
2~ $F(Small intestinal tumor), T (2] %) $H(Large intestinal tumor), &3 % (Anal
cancer), "33 $H(Bladder cancer), 2174 % (Renal cell carcinoma), 7 # A1 $F(Prostatic
cancer), A3 74 - 9H(Cervix cancer), AF3- W] ¥} $H(Endometrial cancer),

= 9 (Ovarian cancer), A}-a- 5 & (Uterine sarcoma), 3] - %H(Skin Cancer) 5 ©|
ESLET 53], B wg oA 4] G e, A YA A £ g 4
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E_ \:‘H—D(:)IQ] 01:6‘]—%—] Z/KJ = jr/]_ bﬂ_Q. E EE] I }1\}; ﬁcl-ol-;(ﬂ oﬂ}; DNA

=
217] 3} 4| (DNA alkylating agent) = 1| 2] 2 of E} ¥l (mechloethamine),
& 2 22 (chlorambucil), ¥ ' &2} (phenylalanine), 2~ EF = (mustard),
ZEATE (Cyclophosphamlde) O] 3£ 2 IﬂrU] = (ifosfamide),

l__l

o Eat=s a]r‘?l (Clsplatm) 2l 7}1‘%:5 g}l (carboplatm) ; ﬁc} %L AL A (antl—cancer
antibiotics) 2 T} E] =1} o] 2] (dactinomycin: actinomycin D),
5/~ 5 H] 2l (doxorubicin: adriamycin), TF-9- = 4| Al (daunorubicin),
o] t}- 4] 2l (idarubicin), V] E4FE 2 (mitoxantrone), 3] 2] A}l o] Al (plicamycin),
1| Evlo] 2l (mitomycin) 2 C B ¥ 2 71}o] 21(C Bleomycin); R 21 =
<7} 2 o] = (plant alkaloid) & "1 =1 2] 2~ ¥ (vincristine), 1 & 2} 2~ ¥l (vinblastine),
3} A 2] ¥ Al (paclitaxel), =4 B4 (docetaxel), ol & ¥ A} ©| = (etoposide),
B Y 3£ A}o] = (teniposide), & 3 H| 4k(topotecan) X ©] 2] %= Bl tH(iridotecan) &=
oA AT = gl o}, o] & A ¥ = A2 ol

o o) ofela A B, Tl B S 27) JAG S EAY ol 9o
514 0 B §obe T HA, YA B HUAE FE EIS 5 Uk 2
g o] o] '3 87bsE BAl, YA Bz YA E ABAE AT oA Fa

el &
A Fold R Aeed 24 9SS AdshA = =HAL T3 A
= S AA S W Y] HAL A R B A A= w A A Q) 24 o S
A, T@Xﬂ E Eﬂ“ AR="gEor
%, A e, ol ¢ ) 5, 2
A%, bk Alel 1, A o] £, ALk, D E sl o] £, 24 2] Aol =,
gi,%\j/]‘j]‘é "L]i‘j/]l—, 9
ool &, &=, vkl
zelol o) £ R JEHE 5 & Yok,

wouge] 2B AP A4 vhe} go) okt H o2 8§t @ A<}
bol thepstal Al 2d 5

£9s .o,

Folgow Az 4 alk B Bol, 4T Fol Aoz B4, 2=, 4,
LR R B E R CEECE EER EL S EE R e
e R R s LER EL DL
el g, ek, A, A8 A o= AP 5 3
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[88]
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[93]

[94]
[95]

ﬂxﬂ A& AU &2 A3 < ol @ato] Ht. o] Al
AREHE AR AES A AY AA 3o ZRESE
71 8 ¥ $ITHGNUHIRB-2010-012). o} 2], M =2 AF38}X] &= 3 B
3t Al 1mtoll M g uf &E Sl T

[

AAd1: g 3] A g3 GAAL 84T ES A2 (Reverse

Transcriptase-Polvmerase Chain Reaction, RT-PCR

F-H o n=82) =i= YA S n=16) A2 HE A& HxF ol A F o
tfsle] FAA ek - T asA HP#(Reverse Transcriptase-Polymerase Chain
Reaction,RT-PCR)S =3 8} At} -4 Bo= R F-HekS 7R 3z} o] ' =& 3
dAorA 54, Exd o Al d4 ¢ 9 RT-PCRE] -2 o] =t (Lee
GW, et al., 'Plasma human mammaglobin mRNA associated with poor outcome in
patients with breast cancer', Genet Mol Res., 11(4): 4034-42)°l] 7§ A] ¥ o] )= v}<}
2.

TAA SR = A o el e S AT ] 9878 et $Hte] o sl
2007\ 4] 20108 744 A5 218315 o, $hate] vho] = 264 of A

N

82 AL T 7HgE-E 50 At Atk w1 o] Xk 2 12} o] W 2] g4
E-%12 American Joint Commission on Cancer®l| 4] 4 ¢t 575 -3l 4 2|6}l t}.
A} TolM 747 A kS 7hH A LR, 382 A E A s
7EA1 5L R aL, 5 S o E e IEA &S 7HH AL A AT jEAE v ]
162 A A= 7HA A i O] gk gkxto] E4-& A shA 8] 3%
13 o
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[Table 1]
Variable Number EMAM mRNA P
[Posituve (%%9}]
Histologic grade
1 23 3{13.0)
2-3 39 37(62.7 =0.001
Nuclear grade
1 25 4(16.0)
2-3 37 36 (63.2) =0.001
Nodal metastasis
No 42 10(23.8)
Yes 40 30(75.0) =0.001
Stage
I+ 47 11 (23.4)
M=V 35 29 (82.9) =0.001
Estrogen receptor
Negative 25 17 (68.0% 0.030
Positive 57 23¢404)
Progesterone receptor
Negative 20 14 {70.0y
Positive 62 26 (41.9) 0.040
c-erhB2
Negative 65 EXRCYNS
Positive 7 9(52.9) D.788
[96]
071 A7Ish e BAEoRPE 53 waY el ARelA] 1 RNAT FE5 ]
cDNAE 4 83t
[98]
[99] G, 7] FET EEI A A5 EA o} AN%E b= 24 (human
mammaglobin, ©MAM) 3} A S M| E 228 S A 22 9
1 o] (epithelial-mesenchymal transition : EMT) ﬂ}ﬂ E-cadherin, Keratin14,
Vimentin®] & 28 8215} 7] 9 8}o] RT-PCRE 58519 t}. o] of] A}-&3F
Tefolm = &7 3% 200 A5kl
[100]

[101] *2
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[Table 2]
GeneBank
Gene . R Expected
primer sequence(5'—3") Accession .
Name size(bp)
number
Forward B B . ) B
o GCTGCCCCTTATTGGAGAAT
Mammag | (F1E€H.% 3) i
. NM_002411 114

lobin Reverse

[102]
[103]

Forward
. o GAAGGTGAAGGTCGGAGTC
(HEd¥ s 5)

GAPDH NM_002046 226

Reverse .
(A E 6) GAAGATGGTGATGGGATTC
Al is. B

Forward -
e = o | TGGTAATGTGGCTCCCAAGA
Li-cadhe | (A€®Z 7) i
. NM_004360 318
rn Reverse

(A E 8) CAAAGCCAATGGTGGAGATG

Forward

_— Al s 9) CTAAAGGGCATCCTGGGC
Keratin (F1gnlz 9)

NM_000526 46

3w}

14 Reverse

oo TTACTCCTTGGAGGCCATG
(HddE 1O

Forward )
2= CGTGTGCACCTTCACCTACC
(MduzE 1D

Vimentin NM_003380 460

Reverse ; -
B GACACGAAACCGATGAGCAC
(Hads 12)

Forward . . o e
. . 1 CAGAACGTGCGTACCCTGTC
(AEwz 13)

GAPDI M35197 145

Reverse . e
) 1 TCAGAGGGATACCCAGCACA
(M4 s 14)

§71 329 EZefol ol A7) fattel A 4258 cDNAE ©] §3}°], RT-PCR&
3%% SFTH RT-PCR Z=71-2: 95°Cell A 302, 60°Cell A 303, 72°Cell A 303 9]
THINA S 4057 WS F &, v 0 2 72°Co| A 5u it Al g &
TABAT. 01 5, 2.5 % ol7FR = A A7 GE8t] A FAAe] EHEE
i]é

AR 2: AT ] F

Q17 f-Hkel A 3£ 5= Hs-578T, MCF-7, MDA-MB231 ‘§—< ZR75-1&
ﬁg-/q] _]_Z e z‘s ]}\1 okmo} /\}go}Oﬂp} 744/\1 0 4 4 MCF-10A=
gl o2 g g al o] ol 2] W5 (Prof. Mun Aeri)fliTH Ok‘?:‘i’}ﬂ} MCF-10A,
MDA-MB231, Hs-578T5= 5% 2~ Eljo} & % (fetal bovine serum : FBS) 3} A A (100
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[108
[109
[110
[111

—t e e

[112
[113
[114
[115

—t e e

[116]

[117
[118
[119
[120

— e e

U/ml A YA &1/ 100 pg/ml 2~ EF Ev}o] Al : Pen-Strep) 7| & ©1 {F DMEMe| 4|

v % 31 T} MCE-7, ZR75-1- 5% FBS %} Pen-Step©] 7 71l RPMI 1640 ol A

vl ko), A EE-L 95% 3 7] 5% CO, Z71 o) A vl Fahgd v}, v okl -& 2 of &t
HA WA & = AT

A Al 4 3 : 32 A 2 (Transfection

QNI b= 201 {- % R (secretoglobin family 2A, member 2, SCGB2A2; GenBank
accession number NM_002411)E & 5% ¢ 2 pcDNA 3.1 W E o] A B Z 2] o]
A3 LA E] hMAM/pcDNA3.1E Al 283t Al 3= 9 2 7 3 484 71 A o]
249 Wl FH AN 5 x 1049 A EF =R HE3he] 5% FBSE stz Mooz
Wl 35S T, o] ol vl 1u] E 3] H (Magnetofection™ system)< ©]-8-35Fo] Al 2AL2]
g o] ulg} hMAM/pcDNA3.1E Al X2 <35t 3 2 A 3ke =353,

A4 © 2 = 35 2MAG(Chemicell GmbH, Berlin, Germany) 101 1489 DNAE
= gsto] Aol A 2031 vl kAT 500 pe ol T v X 7F 3t 7)o
A7 E3rEs Frelith & o] EE Aol A 20371t vl 1| = H E

I

-

2 1] o] E 24(MagnetoFACTOR plate 24 device) 4] o] 2ol & A 28 vjx &
AL S}, 37°C, 95% 571 5% CO, =7 oA vl kst 82 A SA 7 F-71 22
A=)

& o] & o] #&ESiTt

AAA 3 ATAET T A

A 32 A &5 2 MTT(3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyl tetrazolium
bromide) A| F& A}-g-ato] B] A 0 & GRIsl o A2 Al Es WAl 7] ol
AbEE R TR Rl ekl o, o] = A A o2 v

T MEE 968 ZH o) E 1 x 1044 2/ ] = HFe 5,
Al E ol 31852 & A 2] 5FaL 244 IF F 0.05 mg/ml2] MTT £ 100 E 2} Lo
HA7FebaL 4X[3F S m Fep ittt AE g Fdste] Al sk 2 Ay
S 2ubd 248 37°Co A 30%-7F 100 102] DMSO°) &3 A] At} 2 42
FHE gS rtol AR EH 0| E w57 & AMSEH] S5

A 4 T AT HAAL-SFEART-PCR) 4

= 2] 31 dT(SuperScript™ First-Strand Synthesis System for RT-PCR, Invitrogen
Carlsbad, CA, USA)E AF-g-3o] FH ek Al o] A RNAZF-E A A A-7H+
cDNAE FA33 ) A WA-7}E cDNAE PCR S%2] 8 0= A&-3}ar, 7}
-4 Apel] E-0] A <l 3 glo] ™ 9} Taq & 3 8 A (Takara, Otsu, Japan) & AF8-3}¢]
PCRE 33} th. PCR 2712 94°Coll A 4327t 7] WA 79 & 7] A,
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[121
[122
[123
[124

[125]

[126
[127
[128
[129

—t e e

94°Cell A 302, 58°Cell A 303, 72°Coll A 6039 F-3% 378 & 27 WA] 3057
HEE-5 & mpx] ek o g 72000 A 1057 A3 & =3 51l o) o] 2 A
RT-PCR=E 92 DNA &3 -& ABI PRISM 3100-Avant Genetic Analyzer(Applied
Biosystems, CA, USA)< o] &3l {418ttt e +5& GAPDH ' =&
7150 2 A5 PCR AHE 2 1.2 %(wiv) o} 7FR 2= Aol A 7] o 53]
b= AV E 1S

AN S5 g2d Bty B4

B2 g o) AlgH 510 M 558 50 mM Tris-Cl(pH 7.5), 150 mM NaCl, 1
mM T}o] E] & E ¢ o] Z(DTT), 0.5% NP-40, 1% E 2] X-100, 1%
t A ZF#H 0] E,0.1% SDS, | mM EDTA, 1 uM F ¥, 1 uM 1 ~EFE A, 1 mM
Aded¥rd £FQeto] =(PMSF) € 0.1 uM o} Z 2 E] & 3h-f-8h= w2

F% -8 9 (PRO-PREP™, iNtRON Blotechnology Inc, Seongnam, Korea)2 ©| -85}
TAZA AT} o] F2F TFES 71 A Q) Hel A 1148 Wislo] do
el 6043 st o] Akt 5 ¥ FE &S 4°Col A 13,000 rpm S &

gk

20%-7F 1A 72 (16,609Xg, Micro 17TR, Hanil, Korea)3Fo] & 3} T},

ol A A& AF Nl Tl A S 2% SDS-E | o} ofnjo] =8 ALE-5 o]
A7 F An|-Ee)o] E A3 (Bio-Rad, CA, SUA)E %3]
PVDF(polyvinylidene fluoride) 1 B #| 1 0. =2 o] FA| T}, o] Wl B Q1S 5%
G2 592 o) 83 Bl s T hMAM B U 2 8 4)(1:1000 34 2 o-F2A
g E2 FA(1:10000 4“)9} o151 o) A5} t). o] o) A 1] LA thol A1 A
7] = ankg2s ol 3 BA(1:10000 31 4)sh 17l o] B} e ooy
W= 2 ECL 7] E(ECL Plus kit, ELPIS, T4, 32 ALg-s}o] g3t 447
AFE 8 T2 1gGRE 59 G MAM ] R 9141, 9150], nk9-2 3

E7) §of o] whalZ 2w & ZETA 3] Akl A ¢l 8lo] A-g319 T

m N
o}

A A 4 6 : ¥ A A X 38 (Immunocytochemistry)

ZR75-1 Al 3= E8-L-dhol Al o 2 e T2 7AW &efo] o) A nl st ar
4% e} EE L sto] =7t E017F0.1 M 14 9h%F 4] 94 4=(phosphate buffer
saline: PBS) & 30+-3F AL A A H T}, ooy A AE& A AstaL, 1% 43 G4 2H
2 0.1% E2]E X-1000] 58 Ao Fol M 7hEA 50 %UJ_H 273k
F ek ml st Al L= hMAM de o) tste] A3
USHE A4S 1:4002 = 823 PBSE 4°Col| A &}
PBSE 33] 4|2 & Al ¥ Z PBSE 1:4002.% 3] 4] ¥ FIT
o] 2} &} A (1:400) e} o T Fol A 1A F 304 &<t °Hq—rﬂﬂ o]
4',6'-diamidino-2-phenylindole(DAPD) E #] 2] 5} o] 32 421

Fafoic. 1 ¥,

B 1
o
o?ﬂ o
N
(-
)
(!
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&34 dol A 2719 1| (confocal laser-scanning microscope)= A& 5} <]
A2 B 2 AAsto] gt

[130
[131
[132
[133

— e e

[134
[135
[136
[137

—t e e

[138
[139
[140
[141

—t e e

A A4 7:0]1 54 £ (Migration assay)

Edl 2 A3-D) o] 54 A2 F T2 o] E 9l B 22l (pore size = 8um)-S
3 g}3}al CytoSelect™ Cell Migration Assay Kit(Cell Biolabs, Inc., CA, USA)E
Ab-g3to] G st vt Zhask Al A e, FE A iAol 1X105 Al £ /ml 559
A FrE 300 B 2T AT AR 3 A el A 7Eekl) sHE A H = 10%
FBS7} -5l M A & Eglslal 9lo] Edll & < Al o] s o2 9]
A E o) F-& 7he A sFTE Ml Ei= 37°CoN A 6A1E 59 Q11| o] A Al A T}
Eds g A A R A o] F A 2 AlEE AR FH A
AASFRT. vt Ao o] g H A EE A E-N FH1% MEANEF) o=
10323 FA A A& o] &&ho] 742 A dn| g Akl L
ol 5 ¥ M Xo] A NGFE AFSth ANE APAE M H 5
FEENEYE X-100) 22 G AIAM 102 3F 15| o] A . 2}
MEE2 969 H}O]ELEE}O] E ii’ﬂ o] E (microtiter plate)?-_ 74 A1 560 nm
5 ol

>
>,
-2,
kil
ulhy
r-{n:

A (Invasion assay)

O O

AIE 8] X588 Al zARY] A Aol uhe} QCM™ 244 A 3]} #-4(QCM™
24-well cell invasion assay)$ ©]-&3lo] | 2 ESFQITE A 4 &2, 354 42
Z2 M F ol L-ioiﬂ Al A A Z A 355 BEE o] 8313 o
A1 A = ECMatrix™ 50 2 A8 ¥ 8un 7| & A17]2] 8|7l R Yol E

Wl | g o] & 71LD} 3% HHX] o 2.3 x 108 xﬂ}:/ml R Bfd AxE ek
B AT AR 2 bl 47
A0 _Q_oﬂ(l% ] 4l B _,_)o = Oﬂ A0 o} 1o

el A 3 el Aoz Paraech

o |
__>?1_LI
2
oy M
o[-}J
ot
R
)
o
l
)
i oe o
_&4 _l

A A4 9:siRNAE 0] £33 F AR ALLHA]

Al ¥ E DharmaFECT 3 & A7 Al oF2 Ab-g-aho], -2 m F ol A 100
nM 2] ON-TARGET Non-targeting Pool(Thermo Pflugers Archiv-European Journal of
Scientific Dharmacon, Lafayette, CO, USA)Z & A 7¢I A 7t} hAMAM 2] 3 4]

A €2 GACAGCAGUCUUUGUGAUU(M € H Z 15),
CUACAAAUGCCAUAGAUGA(X 9 ¥ Z 16),
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[142
[143
[144
[145

—t e e

[146]

[147
[148
[149
[150

— e e

[151]

[152]

[153]

GACAAUCAAUCCACAAGUG(A €= 17) 2
GAAACUCUGAGCAAUGUUG(A € 18)0|t}. 6AZF Sl Gt o)l A T A&
A 2= WA B ol al F7EE 14 A AT AR AMAd A o aiE
RT-PCRE &°¢ 6}0%} 100 nM 2] siRNAZ 27 ¥ A o)A hMAM
mRNAZF G279 24 F F80%7HA] aH A= & AT

AN 10: tlojE £ 9 FH

mRNA S} ¥h A o] o 4 Q) =52 242 GAPDHS} a- 23S 7]E 0=
BAgste] ATt g o)u| %] F-41 7] Q1 LAS-4000(Fuyjifilm corp, Tokyo,
Japan)® o}7FE 2 A 9 Y 2 B39 o|u| A & £ 23}l th RT-PCRE-E
¥ W EE Sigma Gel image analysis software(version 1.0, Jandel Scientific, San
Rafacl, CA, USA)E ©]-8-38to] 48} St

M2 e 21FS B 7] Bl 22 E(Tukey's test, SPSS18 software) S ©]-&-5}¢]
post-hoc H] 1L & Z-3l] one-way ANOVA HAE=Z A3} p<0.055
o gk gho 2 A}, tlol B = Bt + SDE AFS ST

A1 TS AFAAN hMAMS] B 3 TR A

7 4 I A 3 MCF-7 Al .8} 13F -4k oF A 2ol A o] whaba 2l o]
mRNA & =55 Blas vt F7h4 02§19k Al £551<1 ZR75-1, MCE-7,
MDA-MB231 % Hs-578T°ll A A|1]-4 & RT-PCRE Wvl=2Hl o] W ¢33
u) kg

5 1ol A F1 3 = 9l o], Au]-A & RT-PCR o] B = A 320 A
MCF-10A Al 3£ 1.0} ok 2401 2] mRNA 98 =520 f-2v et/ Erhs A&
K o] F=h(n=5, p<0.05). S EFo A & 5= Qli= A7) whal 1} o), yimpEE I
mRNA= A ghxlo] da vo) fxket ﬂx}oﬂ A I o] AATH(E 2). FA
ghateo] dAoll A= MAME] & o] HEH X 2] vl ske], of 50 %2 7S
Afel] 4 MAMo] 2hkg o] QIAT. o] el gk A 3= g AlE o] V]E
+-(Lee GW, et al., 'Plasma human mammaglobin mRNA associated with poor
outcome in patients with breast cancer', Genet Mol Res., 11(4): 4034-42)°]| 4| €213+
A e} FrAabatt

oF A3 S0l A, ZR75-19F MCF-7 Al (ol 2 E 272 48 A (ER)- A v - 54

M Eyoll A 1 7F WwbZ vl o] mRNA 98 4=5£9] MDA-MB231 %
Hs-578T(el = E 22 & A (ER)-=4 I HA A=)l v]aste] %2 A&
gl gk 9bA hMAM ©h9 2l & @ 2] ZR75-1 A| 320l A 7 o] ¥ 51, MCF-7 %
MDA-MB231| X &= A3 80| B4 FUTHE 3, LEFH &5h.

sk, WalZ Rl o) o) & 3F-MAM 31A 2] Eo] A& ZR75-1 A EFo| A Q17F

jud
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[154
[155
[156
[157

—t e e

[158]

[159]

[160]

[161]

[162]

[163]
[164]

b= 2Rl ol AL A& Fate] FRle vk 3, 9 3. I3
QNI b= 2 W& ZR75-1 M| 3£ 9] perinucleus, Al 322 2 A 32}l A $H4 &

ZA B A THE 4).

Ao 2: FHIG AT AT ol FH IFoA 2] hMAM S &

AL mp=E Nl E 241 = DNA 9L siRNAS] S35 ZALsHY] 9 8 A,
MDA-MB-231 |32 & 3 9 E (pCDNA31 pcDNA), pcDNA3.1°] hMAMS 414 gt
hMAM/pcDNA # ], 2= =1 51 5 siRNA(scrambled siRNA) 2 MAM siRNA =
AR AT G A A3 2Y F o] mRNAY] BHal g A v]-A 2 PCR-S = 3}<]
WA T

MAM mRNA 2] @& =32 MAM & A 71 M| 2o A F71381 9 521, MAM
siRNAZ &2 7 3hgt Al 2ol A &= A THE 5).

Sk, pcDNA, MAM/pcDNA. 2= =13 & siRNA 2 MAM siRNA=Z & 2 2 3%
MDA-MB-231 A £l A MTT, A% o]F 2 A& 4 0 2 hMAMO] Al ¥ 2]
T2 3} o] Foll AAE=A5 &R15H3 T MAM #2& Al 3= peDNA #dd
AR BESH] 5 A2 B 5 AT (p<0.05, n=3). L]} Al| 3£ 0] A 9]
hMAM <] i—E}—v—(Knock—down)% & A AE s Fofu] g it E
7 QA= U=

A E o] 55 UH% é} el A d=
MCE-7 Al & 2} MDA-MB-231 4| & A}o]
olelgh Al o] 542 A=A o
zl18) 5ot

hMAM &] ¥}+&] o] MDA-MB-231 A £ 9] o] &5 & o] 1| X]i= ¢} §F-S 3-D o] 53}
G A& 538 8213 pcDNA, MAM/pcDNA. 227131 & siRNA 2 MAM
siRNAE MDA-MB-231 A 3ol A4 o5 A A 7t} 1 A,
MDA-MB-231 Al| o 4] MAM2] Z}e+-& of] 2] & A E o] 5 o] 743 HHH MAM
siRNA7} & A 7d | M| Lol A = A3 o] & o] F7Fsl= A S &1sai ).

TA Ao 2 MAM & MDA-MB-231 Al ¥2] 0] S 41.6+145 % A5
A, MAM siRNA= A Zo]l & 41.0 £ 145 % T7HA HTHE 7,n = 5).
MDA-MB-231 | 3£ 9] 3574 MAM9| 2kl oﬂ olal 51.5+19.3 % A%
HhH, MAMO| =-th-of] o] &l oF 41 Z-71H & 1o}°ﬂ Uhn =3, 5 8). Hs578T
M| EZ o)A MAM & a=520f 9]¢ o] 53} %19 &3S MDA-MB-231 Al %9}

H| =3t thn =3, &= 9 2 10).

o] A= MDA-MB-231 A 3 9] o] 53 3 > hMAM S| o4& ol 951
24dHEYE A& skl

57 59| sfrtolt, o]of g A=
o] Whul= 2l whe 252 0] 2}o] 7}
& xAbel7] Y8l ekl A

OW J

Ao 3. MAM it o] AN F Y FNF A FZ O Mo m A= F
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[165]
[166]

[167]

[168]

[169]
[170]

[171]
[172]

MAM| =Fo] HG5A GA xS T4 3 ol &2 2AsH=A| A5 ZALSH]
A8 st A S AT

MDA-MB-2313 Hs-578T Al ¥i= 54 A E 24 A3 A E 2] F7H
A2 AFHEMT)Y 545 BRItk EMTE &394 ¢hal el A 344,
A5l AdE ] A4 o5 Holef AvE T hMAM #HEgl ol of 3l EMT9
AAE F& ol & Hd o] FAash=AE FRlstr] Y5t MAM A A 7]
MDA-MB-231 Al| 3ol A Alu]-A & PCRS A A5l EMT npA o] 3 o] WslE
HoA] zsﬂlj-.

RN BV

%471 RT-PCR 2 ¢ & 5-5}o] vl €l(EMT vl#)o] sk A3t
E-cadherin(“3 ¥4 wtA 9] £7)o] St 1S FR1sATth(E 11 R 12).
T4 02 MAMS 3 A 71 74 9ol = thZ 7 (pcDNA &9 E] & 2 71 3}
A 3£ )0l 8] 8] A E-cadherin ¥&l o] oF 2. 18] 7bA] F-7}513 o), v Hl €l wha] & oF
60 + 7 % 7r st A1E E2lsd v}, A Bl ¥l (Keratin)< Hs-578 Al ol 4] MAM 2]
o) of3f o} o] F71sl 3 Th MDA-MB-231 Al| 3£ol| A = 7 e} |l 9
mRNAZ} H.o] 2] ¢kkar v] el el k& of] 1] 3)| E-cadherin®] & o] vH& A&
glstint.
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2799
+ 2 Wl(mammaglobin, MAM) 92 &l
Yot A e Y] AAE 28t A A5 S
AHANHE Fadd o=z g3t gralo] A&
773 2] A1ael Qo A, 7] whaba Rl vhild & Q1 7k f
[e]

+ 2 Wl (human mammaglobin, h(MAM)S! #1 <1, ¢k o] & A8
%

(373 1) ol

i
p
T,
a
=
i,
o

s

v}

%414 3] A 1gkel oA, 37

lo
ol
oo
N
>
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it
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o,
1o
)

-

[78-7& 5] Aol QoA 7] webe Rl G

[ % 6]

-
ol

[7?

} 7] A

O
)

[ 73 8] Al 13l
} 9] Alggoll o)A, 47 &2kAi= DNA &7 3} Al(DNA alkylating
agent) = ]| 2 2 ol E}F 7l (mechloethamine), £ Z 52! (chlorambucil),
¥ d ¢ 2} (phenylalanine), 2~ E} = (mustard),

Al A 2 3 2~ 31| E (cyclophosphamide), ©] 3% 2= 3}H] = (ifosfamide),
7} = 5 2~ ¥l (carmustine: BCNU), &5 2~ ¥l (lomustine: CCNU),

2 E = & & M (streptozotocin), % ¥H(busulfan),

E] 2 H| I (thiotepa), A| 2~ 2} ¥l (cisplatin) 2

7+ 1. Z 2} ¥l (carboplatin); 3% 34 Al (anti-cancer antibiotics) =

T} E] kmho] Al (dactinomycin: actinomycin D),

5~ 5 H] Al (doxorubicin: adriamycin), T =*H] 2l (daunorubicin),
o] t}FH] Al (idarubicin), V] E4FE £ (mitoxantrone),

1] 2] Abrk o] A (plicamycin), T E7}o] Al (mitomycin) 2 C

B g 2v}o] A (C Bleomycin); 2 2] & 7} o] = (plant alkaloid) Z
H1 =7 €] 2~ ¥l (vincristine), ¥1 &2} 2~ ¥l (vinblastine),

3} A 2] ¥ 4l (paclitaxel), 5= Al B 4l (docetaxel),

TR TRT
oo

ol

[7?

O
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o| E 3 AFo] E (etoposide), Bl W EAFO] = (teniposide),

E X g4k (topotecan) 2 ©] 2] &= EH| Ah(iridotecan) 2. & o] 5o 71

2ol 4 A8 = AR), Aol oAl 8 oFka 24 E,

w22l gl o] Eo] &0
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[Fig. 7]
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[Fig. 9]
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