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(57) Abstract: The present invention firstly validates a role of CBR 1 as a factor for inducing the growth and metastasis of colorectal
cancer. It has been found that CBR 1 is overexpressed in a colorectal cancer cell line. Also, it has been found that cell growth, cancer
cell invasion, cell mobility, substrate attachment, and cell signaling associated with FAK/c-Src are reduced by inhibiting the expres-
sion of CBR 1 in a colorectal cancer cell line. Therefore, a substance which inhibits the expression or activation of CBR 1 can be
used to prevent and treat colorectal cancer.
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A3t ?}5251227] a2 1(carbonyl reductase 1, ©]3} CBR 1){2 @ o
sto] =2 Aol /2]l HElA]  AlF(short chain dehydrogenase/reductase, ~ SDR)
family)ol <3 HAs] 9= NADPH & E*ﬂq 27709 olu| At AR F
dEol dew T WA FAolEFH Tt stnd FFEEL T
QeS| Fejstgor A 71d ditkie] Zo) A48<& v (Hof fmann F,
Maser E. Carbonyl reductases and pluripotent hydroxysteroid dehydrogenases of
the short—chain dehydrogenase/reductase superfamily. Drug

Metab Rev 2007;39:87-144.). CBR 12 4-F2w-2-o 2 (0NE) &} Zo] FA
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(Oppermann U. Carbonyl reductases: the complex relationships of mammalian
carbonyl- and quinone-reducing enzymes and their role in physiology. Annu Rev

Pharmacol Toxicol 2007;47:293-322.).
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= 24 AdAAE FEHELE e, dAY O, B EE Ao AL %
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E3h, B Uge ogstdoz {Fad o sl2rdr] 8982 1(carbonyl
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371 Z1Eel AHEE = SlE #AE OEE ¥4, 928 34 ¥ dEex

o A¥T + e wW 52 2PEY. W) 92 PA 4] BYE oA 3
o]

& MEFI HYS
Az = 9. o 7&2E 82 IAHE AL olUXw o] Hal Lo}
7€, AHd B-AX dtolrgknt e o EBV—ﬁ}OlEEIEU} Zlz=o]l XgHY
(Kohler G et al., Nature 256:495-497, 1975; Kozbor D et al., J Immunol
Methods 81:31-42, 1985; Cote RJ et al., Proc Natl Acad Sci 80:2026-2030,
1983; 2 Cole SP et al., Mol Cell Biol 62:109-120, 1984). I3, A7) A=
A F ol= el did B4 A RS F43 34 gdo] Ax" 2= AT}
(Huse WD et al., Science 254: 1275-1281, 1989). A7]9} Zo] B4 ANgL 2=
De =0 Be SAS AZE Re IRl B Qolo),

7] J1EG AHEE F YE FAE Ao} By By = g o]%
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- pcDNA-CBR 1: HEK293E Ao (BR 1 ¥ WEE dxHoz FAAS

" (transient transfection)d M X9 &3E(lysate).

% 2% CBR 19 @& oAl 2% dFY MEFY H&(Invasion), AEO]
= EX(migration assay) éﬂ% vebdl Tojt}:

siGL3: th=& siRNA.
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(2o 4Ag Ad 49 Fu]
olgt, ¥ Wi AAldl, APl R Az sl GAE WP sk,

9, 57 dAd, 4ge L AzdE Z 99 dAsE AY ®, B o9

K

5 W Wgol st7] Ard, 2P R Axzdd §HHA= RS ol

<AAld > AEF wfF
2E 7 AEXFE American Type Culture Collection(USA)oll A A|-gutqt
t}.  SW480, HCT116, HCT15, HT29, COlOZOS*ﬂF_%‘% 10% FBS,.HM’,%_‘%!—&_EEQE
10 mlolAl, L-22E%, Atle FEso]Est 31 RPMII640(GIBCO, USA) u=] ol A

kst dct.  WiDr, Caco-2 Al¥EF+ 10% FBS(fetal bovine serum: GIBCO, USA),

AUA--2EZ Erlo]d(penicillin-streptomycin), L-ZFErT (L-glutamine), 4.
Q% o) F 1 o] E(sodium pyruvate), B} Z< o}m=Ak(nonessential amino acids)o]
Est¥  MEM(minimal essential medium: GIBCO, USA) wujX)olAl w3} oh.
15 HEK203E: DMEM ix|o)A sjebstoich. AERE 37C, 6% 0, 2N darel
1= o7l SW480 subve B =HzaEo] SW4R0LZEEH de& EENG

(subpopulation) ©]t}.

<AAe 2> HEK93E AESl R 1 9@ W UNAY FAAES
20 (transient transfection) | |
pcDNA-CBR 1 Bl = pcDNA(invitrogen) ¥ Ejof] (BR 1 FAAE =3} of
A (vild type) CBRL uldo] WRAHES AR 7] A= peDNA-CBR 1
HEl & HEK293E Al Eo =ste] dAAHQl &4 d%(transient transfection)S 3}
Rt

25 TA AR, HEK293E M E o] pcDNA-CBR1 WE]E Lipofectamine 2000 A 2Fo
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2 EYsti 48 A7t Zof, pcDNA-CBRI HEl7 =U9@ HEK293E A EZ RIPA
buffer(10 mM Tris, pH7.2, 150 mM NaCl, 1% deoxycholate, 1% Triton X-100, 0.1%

SDS, 1 mM sodium orthovanadate, o0 mM NaF, 1 mM PMSF, complete protease

inhibitor) 2.2 LA 7] 928 g B ol A}R3H9T)

<AAd 3> GHEFNA CBR 1 gl o] Wy =A}

SFAEF = CBR 1 2d wWE=z Aoz PAHEH HEK293E M| 3 of] A
CBR 1 @¥del dd g gelstmzl, ofgjel go] 928wl Za 4] (Western blot
analysis)<& AAISAT}.

B7) <dAel 1> 8 <dAd oA $E8 MEZE RIPA buffer(10 m
Tris, pH7.2, 150'mM NaCl, 1% deoxycholate, 1% Triton X-100, 0.1% SDS, 1 mM
sodium orthovanadate, 50 mM NaF, 1 mM PMSF, complete protease inhibitor) el A]
|3l (lysis)st o). | AE E3E(Cell lysate)% commercially available

modified Bradford assay(Bio-Rad Laboratories, Hercules, CA)Z AHZFsIdtt. A

- X 835 (Cell lysate) 30 pge SDS A8 Wy =33t sdstgd . 8% SPS-

PAGE Aol d&st3itt. Re® o8de UE2AE2902 v(pnitrocel lulose
membr ane ) o] 0]%5]7]i, o =7 WA (skim milk)i AF@stdth. o] & anti-
beta-actin(Santa Cruz), anti-CBR 1(Santa Cruz)$} o7 HE-S-A1F oL, %Z:Eﬂﬁ]ﬁ
g A Eilolé(hofseradish peroxidase) 7} A¥d 22 FA 9} HFLA AT}, o] =
ECL 7] E(ECL Plus, Amersham, USA)S Xﬂiﬂgj WHYE X skqn).

T A, FHNERT(positive control) O & A}L 3 oFA & (wild type) CBR

= WAS= pcDNA-CBR 1 WE & =] 3+ HEK293E A Z oA CBR 19] WEe ol

—

32

I, W G AEFoM CBR 10] 2AHE AL FAFATHE 1),

<AA &> FHEF FtlE2rdr] FIEL 1(carbonyl reductase 1, CBR
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1) 5o]& siRNA FAAS

FHEFAA FEEAs= CBR 18 Fd MEFQA SH4A80 H]EOH SiRNA &
AHgsto] (BR 1 2dS AASUS W), NPT Az e, AX 01%"3, A -
714 73 A= 3 FAK/c-Src B8 AENZAYG AES FAstuzt s,

TAHOR, GHMEF BR 1 5014 siRNAZ FAADS= W e oo}
2ok, SW480 /H]F_Oﬂ vho] A2 X & o] A (microporation) 71% (Neon Transfection
system, Invitrogen)& AZXUA} A2 o] &3] PFA A3 (transfection) 3}
Rt LA HHEE, AEZE 588 F, PBSE A H3k31, R buffero] 3x10°
AE/12 e F=2 AEH(resuspension)dt 5 40 uM siRNA 2 5 FH7bsla w)
olZZE#HOE (microporator) 71718 ol &ate] HAABSIAT. 4847 T, HE
g TEHS JE/AENFY, NEZAY, AET-71ARAL 4Ye 3AY, AEE %
3 (lysis)3te] western blot XL 4331},

oluf A+&& CBR 19| siRNA(5' -cacagaauuacucccucua-3’ : A dW3 2)=
o z¥] g A FEAZEAT.  C120r £59-siRNA(Dharmaconiit ) = E3=d A2011-

0089601%.0l MEHo] e A& AFEsldTt

<d¥el 1> CBR 19 W& Ao @ gL AT A8 L oS4 oA
&3 %9 | |

CBR 19] & oAlo] o3 AAE Fe% L ALo 549 Waks 2]
fstel, <arlal 4>k Zo] CR 1-Sold siRAz WAABHUL GEL <R

(siGL3; sense strand 5'-CUU ACG CUG AGU ACU UCG ATT-3': Adw3 3, anti-

g

= 9

>

sense strand 5'-UCG AAG UAC UCA GCG UAA GIT-3': A9 3 4, o AE T
<HA 4> 71AE FAAS oz FAAF a1, olm], A}2¥ siRNAE
CBR-1 5°]4 siRNAZ} obd 7] MEWl3 3 2 42 FAE siRNAo|TH.  SWA80 A

X575 FRd&(transfection) st 4847+ § A& B4 (invasion assay) @ A =E
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St AGEAA AAEHA Edsd ZHolEY sFe 33

- FZ™ET. FEA A ARG 3x10* A AEES A2 Ane) B

WO 2014/088292 ' 16 PCT/KR2013/011112

o] =1

=4 E4(cell migration assay)< 23319t}

M

FETHEE L, FAHHCR, U4-9 EdAY ZHo]E(8 m pore size!
Costar,® =)o TF2A WS 283 (serum free) WA 2 A9 250 pg/ml =

100 w¢ ©FE2 A (BD Biosciences, U|F)E TH I, Ao 147 Eot B} 3
ey
(chemoattractant) 241 5 pg/m¢ F=2 2+ B¢ I (Sigma) 100 WS o] &3]
=
R, 37T, 5% COp 270N 4847 Fob wiakatwA A= BuoA 332 Az

VEHES BTk olFaA @S ALE 4% Aue BAA AANAY. 3

T RBHE Aol HAEZe PBSOl %9 3.7% et EUddstol=g nAsUI, 2%

elag wolgA g0z JdNHUTt, ofRel FAead wloleY AL 2R
FE ARG A, Y WH(x1009 AL AAL, o) FF ATFE 59 Aw
AN AFet. 47 AFD 59 BERS Ton 4o 42 T

AE olFd 48L&, vlEYA mYYol 1.5%10° MY ALE A= An o

BFele e,

O A3, CBR-1 ZdAA 98] A& (invasion) & A% O]E(mlgratlon)

°of 47t 51%, 45% AastE A& FASATHE 2).

<d¥ 2> (BR 19 &¢d Ao & PFGAE J4 29 8¢

CBR 19] T& AAlel g NIFLHNE 4 2425 FAstuxt, 47 <A
dl 4ol MEHS 29 siRNAR FADEG SWAR0 M T E F3hste] 24-9 o]
E(well plates)oll 3x10* 7j9 MEE BF35Ack. 37T, 5% 00, 2AA 724
Tt I F, AEE el AT AFE ASEAT. w3, u-9 =

dolEo] MEE EF% A 24X37 T 2EH w)x] (serun-free medium) v}IE 51

8 N F AEE FFata] ML AFE ASE)
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g MET SW480¢) CBR 1-5°]3 siRNAS AAES T, Hxo] =)
3k =3 (with serun) 2§83 ZZA(without serum) A9 A TA Ao B3}

A3, MEY Aol Azt 48%, 32% TAFATHE 3)

<ddgd 3> CBR 19 L& JAld] & ME-71A H=Z(cell-matrix

adhesion assay) AE &9

Ho

ME-71d 522 AZ A& 2 o5 9o 223 dde 5= Ao

12
N
Olt
S
ki

2 A 7] W ], <dAle 40 ZjA® WHoz (BR 19 2HL
AE-AA 3% AEE SAst,

24-9 EHOlEE 5 ug/ml Collagen type I = 10 ug/ml fibronectin
(500 W) 2 Y3, 3% BSA 2 Aw(blocking) 3}931:}. SiRNAZ A H3st
SW480 MEE Fgste], :EY 20-9 ZefolEe] 1x10* ME/D2 HEs o),
37°C, 5% 00, ZANA 20 ¥ 7+ W %F(incubation)d ¥, PBSO] =0l 3.7% wheb¥
%%tﬂé}o}gi AL, 2% AY2E vlol g gAoT AMFYUTE, GRo

e nl gy §oAg SRR AA A, Hd WA(xX100)9] ADL A9 2

AE-712 F-Fo] 247 536, 538 FasE AL BAFYCHE 4),
<A 4 CBR-1 Zd Ao 9§ FAK/c-Src Bd HIENZAGY ZFa

CBR1 ¥t (knockdown)oll <3 h4IHE A&, ALo|EN Y 4

71702 syl A% e ggoz MEW Fo AszAgAAe W=

(o
H

</
o,
ofr
L
A
T
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SW480 A oA siRNAE CBR 19 T&& AAT 5, <HAld 3> ="
Bt He AL85te] FAK 2 c-Src® A4FSH(phosphorylation) F=E &<kt
ojuff | 1a FA= <HAlo 3>9 7]AE anti-beta-actin® anti-CBR 1(Santa Cruz)
7} B &) anti-phospho-c-src(Cell signaling), anti-phospho-FAK(Y397), anti-c-
src(Santa Cruz)& AM&3H9lT).

o A%, BR-1 Zd A osted FAK 2 c-Srcd <Ak

(phosphorylation)7} ZAsts AL A3t cH(= 54). wWakA], (BR 1€ c-Src

offt

S o
= T

A3 7 Z(signaling pathway)E ZHTgozZH, hAGAHE 71‘:‘,8 U s

o
O

=3

rr

Neg e Aoz e,

g 5> WIGAZAA Cl2orf5o8] TA A 9 CR 19 2 =
7t &<

Cl2orf50E £ A9Gart 715¢ 25 ddd doldAQA (55 =4
A2011-0089601%). A7) Cl2orf593} CBR 129 #A LS s Af, SWAB0 M X
' Pt

SW480 Mol siRNAZ Cl2orf599] wE-S AAs A3}, CBR 19 L&Ho]

o,
Ol

3}
o SiRNAZ Cl2orf59¢] W&lS oA|ste], CBR 19 Wy =2 2

=82 BFATHE 5B). wElA, C120rf599 WAYUME HojdA %<, CBR

19] e ol ofe) Y Aol 9ee oJvweh
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[H72 HH)
[+ 1]
Ft2Rd7] F9F4 1(carbonyl reductase 1) el wg Ex 34 o

AAE FEAELE A, Y A%, A7 Ex Ho] JAE Iy =4

[+ 2]
A1l oA, A7) hERdY] 954 1 @A HEHE 19 o}y
= MEE FAHE Ae SRR s, dEY A, AE B o] JAE oF

Z_'

BN

8E

1o

[78+3 3]

A 18 oA, A7) FtEREY] Sdad 19 I AdAAE FtER Y7
FAdas 1 AR mRNAY drH oz AFste UdEA: FEHLHEE, &2 3§
o] RNA(short hairpin RNA, shRNA) %2 22 7F4d RNA(small interfering RNA,

siRNOE TAHH To25H Ad9d o= siyed Ae SFL= ste Y A

[+ 4]
A 1l JojA, 7] JtEREY] Sdas 1 gud a2y oA

Ae 7t2Ed7] Sdad 1 @l JEAHor ZAgses AHE, AHE #HAE

(o]

2, 712 FAH, By R AR 7" To2RE A"gdE ok sl Ae

ERAOR 3t gAY oW, XE EE Hol JAE *H =4 E.

[ 3 5]
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1) 7l2rRd7] 3

2) 71 @A Do AEF| d& FtERdr] 3

d A=7 d=de AY

B}

v}
=

3) A7) stE2rdr)

5

®

} 6]

%

8

d T

[

10

55t

Al

N
N
Br
B

(ELISA),

A

(immunoprecipitation),

g3k RT-PCR, 2%l EF(Western Blotting) & FAE EAH(FACS) L E o] Fo]

} 7]

3

g

4T

[

= 94,

3

A 2

S
=

90 9724

vy =
b |

ke

D 7terdr] &das 1

x
o

L

2) 471 7t2rdr] &

A2 st

KeR
=

o T4 3=7} NHER

v

)

3) 47 7tE2Rd7] &

20

REde 2389 W

<3
T

e, ad A, X8 =& do] AL

=

} 8]

3

8

d T

[
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(7% 111

) A A 2R E

M

ZE A E= 2HozHY slEudy] 954 1 O

Bdo 0 B B4 52

&
o
B\
o
ol
8
=
ol
ks
o
2
(L
ol
o
rlr
ok
r'E

e

(3% 121

tERdY] gdas 1 gulde Eojxdoz Agsle 4

3

il
ke
uis)
Qﬂ
rlr
=

Y g8 7E.
[T 13]

Wde) Wy EE 24 AAAE Bl 2 AAel Rl vAE Tass

FetHos FAY ¥ 2ERIV] BIEL 1(carbonyl reductase 1) ©
Wdo B BT @4 AAAS YLl A AA Folals wrE TdEhs

g A8 e do] AU,

g A dd, AE e Aol JAS Goy 24z Ages] 9

&, 7t2Rd7) BYE2L 1(carbonyl reductase 1) Tl Aol ulg wi A o4
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