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e 97 2 o) tidk 5ol S Hole dAHS A% S EYE S A
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9= Zglo]w: 5 -CTCGAGCTGCTGCTACCATGGGGATCTTA-3!
2B~ zgbolm: 5'-GTCGACTTACTTCTTCACGATCTGGATGA-3"

ZZ¥ DNAE pLNCX2 ®Eo] F2Jsgon, ZF=dw pLNCX2-DRG2E  Al=Ak WA (Clontech)ol  wheh
RetroPact PT67 MEFZ FAFYst] HER vlo]l# AE 5381931, Jurkat AFEFZS pLNCX2-DRG2 # E & n}
olg =z AN F, AxA WA (Clontech)ol Wl DRG2E ¢t H o= ¥& = Jurkat-LNCX2-DRG2 A EF5
FHaAh. A, ozl Jurkat-LNCX2E Jurkat AIEFo] pLNCX2 HEZ wlolel=gd HAAA Az
%471 Jurkat AEF= RPMI 1640 wiA]ell 10% FBS, 100zg/ml9] ~EgIEnte]zl, 1000/mle] YA AS RF3
3 37T, 5% 00,2 GAS= 55 ujdky] oAl wjekstact.

I A, T 1A B 4 e vkel Zo], Jurkat-LNCX2-DRG2 A EFo|A Eo]x oz DRG27F FedE= AL
shelg 4 93l

A7 AAle 1-10] o)&f] AlZE Jurkat-LNCX2 % Jurkat-LNCX2-DRG29] MEAA-S 3kl ®Hux}l, Ax A%
TXE 29 AR FSHIAG. AE A XS AE P 54 9 hematocytometerE ©]&3F HE S5
7t ete] S48t

O A¥, E IBelA B ¢ e uHkel o], DRG27F HLEE = T AlEol Ao Aol tixdtd Blste] AA3] 7
2FE AL gdFd F ATk

1-3. DRG2 Wdo| W& AH¥E F7] #3

¢

47) And 128 Behe] IRG27F HAAWE A9 T AL Al AdHE AL HAT 5 glevh, L owy
AEE DRG2 WA T X AZ F710] oM JFE vALA FAHoR Hs) ny,

o] ¢Jsle] Al AAd 1A A ZFH Jurkat-LNCX2 2 Jurkat-LNCX2-DRG2 A|EZE EF 38} PBS(137 mM NaCl,
2.7 mM KC1, 4.3 mM Na,HPO, 7H,0, 1.4 mM KH,PO,, pH 7.2) & Aol 21 A2+ & PBSe 2><1O6 cells/ml &=
AAEGA AT, T2 ol tlo]=(propidium iodide) VS sl AES =5 o
oA HAEE ngAZ 5, AzA B (Molecular Probes)ol wel FAs . o] % Al
3L, FACS buffer(PBS, 0.2% BSA and 1% sodium azide)® AAEAZl Z  FACS
Dickinson, Inc., San Jose, CA)E o]&3d}o] #2431},

P!

&5 o]&3te] -20T
= PBSE 2¥ A& 3}
I3 F417](Becton

Ho
=

dot

I A7, & 1CA B glEo], DRG27F " T AES MXE F717F G2/M phasedlA] EHA71E RS

A = ST

1-4. DRG2 W#o] WE AEAY B

WORHAES DRGF AE Folo] 9@ MAE A2 g v, DIRG9 FhR@oe] AEAEAE ofwd 9
& MAEA FrhHoR Hs) Rt Amexin V4N NS,

Annexin V 942 Annexin-V-FLUOS 944 7]|EE o] &38}o] A|ZAF W4 (Roche Molecular Biochemicals)oll uwha}
FPsA . =, AES PBS (137 mM NaCl, 2.7 mM KCI, 4.3 mM Na2HPO4 7H20, 1.4 mM KH2PO4, pH 7.2)= 2W
A 213}FaL, Annexin V 2 propidium iodideZ ¥33}= binding buffer (0.01 M HEPES, pH 7.4, 0.14 M NaCl,
2.5 M CaCl2 )& @EAIZ 5, FACS FA41E 5417 (Becton Dickinson)E o]&ate] Al¥e] 3 Fud s
ATk

I A, = 1DoA B 4 = vlel Zo], Jurkat-LNCX29] AlXE AFE-S 52.13%°) 12y, Jurkat-LNCX2-DRG29]
A AFES 17.920F A3 Abdo] dAE] FAShe AE 1T g AT

Y

g71eF e AdE DRG27F A F7] B AR APEE 2™EtE Fa% ©EdS AAeka gtk whebs, B
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[0097]
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[0099]

[0100]

[0101]

[0102]
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[0104]

[0105]
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YRS AR 2Ae ool A AT/ MAPHOE RIS ARl BASE PAZ 2FAAE

7] DRG2 o] F8F RS FBF & dvkw A, ol @ 7+ 4P AN s,

<A 2>
DRG27} AlFEolFd v X g3t

AE e TFE AeEA W B oot o Mmel AW Aol Fad quL &
Sith, kA, B OURASE DRG2ZE AE R 8 AE AEe zdshs 98
SRt E R DR IR

2-1. shRNAZ} AEl® MCF-7 AEXF &

DRG27} AIE o]l WA= dF&FS sty st 2 BHEAES AF FHY AEFQA MCF-7 A ZFol A
DRG22] o] ctAH oz AAFHEZF DRG2o| 3 shRNA(small hairpin RNA)ES FZAFYsAc. 5, Q7
DRG22] shRNA(©]3d} 'shDRG2'#} #c}.)7b Z29% plLK0.1  @EQl pLKO.1-shDRG2(Sigma, TRCN0000047195)Z
MCF-7 MIZ2 FAF9Usle] DRG22 W] tAH oz A" ATFE AFsAd(ols}, 471 AEFE 'MCF-
7/shDRG2'2} 3hc}h). &, o]l tigh xS 2 shRNA control WMEIZ7F =P & MCF-7 Al2FE A2t Th( o] 8t
"MCR-7/scRNA' o] 2} &-t}).,

F 1
shRNA 37144
A7 e MNEHT
shDRG2 5'-CCGGGCCCTGCCTGTATGTTTATAACTCGAGTTATAAACATACAGGCAGGGCTTTTTG-3' 3
shRNA control  |5'-CCGGCAACAAGATGAAGAGCACCAACTCGAGTTGGTGCTCTTCATCTTGTTGITITT-3' 4
4}7] MCF-7/shDRG2 % MCF-7/shRNA-control A|XEFol4 DRG2 ©d A &3 26 EgES Fdlo] gl
on, X 2AdA B 4 o], MCF-7/shDRG2 MEZFoA vt G324 o= DRG2O] Wdo] JAFH= AL g

o
o
ST

2-2. Wound Healing AssayE &% DRG2 & A7} AX¥ o]Fe WX & J3 A

DRG29] =@ A7 Al o]l mA= FFE SHAst7] f18ke] wound healing assaye 2ASIH. ol5 98}
o] ofAlg MCF-7 MEF, MCF-7/shRNA-control A 2 MCF-7/shDRG2Z AEFE 6 A Z# o= 10% FBS7}
A7k WA o] §3te] 5x10 cells/well®] FEE 12 AZF B wjgste] RN F, 200u ol §
(pipet tip)& °o]&3dto] ZHIE ol & =& 1o F3UG. olF Axs o AR 5 Aol gle
WA 2 AAgE Tk 24A1F Fob FF wfksil e, AR} olEshs ARE dvder wAssIth

A, & 204 B F glRe], ofAE MCF-7 MEF, MCF-7/scRNA AlEF=ol] H]8to] MCF-7/shDRG2 Al E ol
M Az o]Fe] dA3] Hadhs Ao ® UEEH

719k e AE Eslo] B WHAEL DRG2F MEY olFe] Fod AL Fasta, Guber AEZF A
DRG2E Yt (Knock-down) Al O ZH AXE| o]lFs JAT & o, wabr DRG2Y A= GAX A&
AA stz adE A= AL & 5 ddY

<HA4 3>

DRG2 2¥ A7} Racl A PIX = |3
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[0108]

[0109]

[0110]
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[0118]
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Racl> Rho family small GTPase®] ¥Fo=, GDP9} ZA%s B34 &
o &gz, MxE 7], AE olF 9 AL, sAEHY 5o t

2 oA ok, weld B 2wHA5e DRG2 HE oA 93 AE olF As
ol Bzl ).

12

E 939 S4F(melanoma) MEFQ BI6F10 A EFol shDRG2E A F<9)8ke] DRG2e] Td & et o=
A7 MEFE ARSIt o) et 'B16F10/shDRG2' 2} d\:}). g, o]o] Wl tiFTS 2 shRNA control WE
7F =€ AEFE Akl Th(el sl 'BI6F10/scRNA' o] €k et

A7)z AIEFo) A DRG2 HE Alol] wE Racle] 43t ZéE: °4]i goz gels wetsd, txd
o H]&}e] DRG2Y] &S oA A7) B16F10/shDRG29I A Racl-GIP o] A —s] s Aoz deldul, DRG2E
Racl®] A& JAsto =N AEols A3 ads E35= AL %} T ATk, wEhA, DRG2Y EdE A7t
ot AE HolE oAetE EHE Racl @43 DA% A s Aow 1%§4ME}(E 3A FZ).

<A 4 4>
DRG2 28 °JA|7} VE-cadherin &4 mX= I3
3, dAHE Aol oM dAE7} ool WIAAMEE E3E7] YaldE WHAHE Alole] Agto] ofaly o

of 3t}. dx WA FEE VE-cadhering ©]-&3to] A5 Azt o] 9=, A Eo| VE-cadherino] HHEA o]
Eo] 3 I A EZ Ate]e] VE-cadherin 2SS oFsAA dAE7E 3 BE Lo|dHA S & JEE St

Z 9 Racl VE-cadherin®] Al ¥W W&o J&e 5 Ao Hid v o}, wabr, 2 dHxEL2 DRG2
e Al 9)g Racl &8t A3 a37F VE-cadherind®] HdAE JTFS & F Advhe 7HsAel 7Idsho
olo] gk A3 H3Iqlrt.

94 ofAlE B16F10 AMEF, A7) AAld 394 AZ3F BI6F10/scDRG2 AlEF 2 B16F10/shDRG2 A EF A 2+
Z} VE-cadherin® mRNA % w3z kS RT-PCRI} 912¥ Edg o= #2353},

4-1. RT-PCRS ©]&3F VE-cadherin mRNA £4

7y A EFEHE F RNAE WelprepTM Aek(Jeil Biotechservices Inc., Daegu, Korea)o 2 &3l on, oA
AFHES-S TmProm " AZALATF (Promega, Madison, WI, USA)S AM&3sted A|ZAF Whalo] wel, 1ule] cDNAE

FPor IQHISYBR Green Supermix (Bio-Rad, Hercules, CA, USA)S ©]-&3}o] 1Q5 (Bio-Rad)© & RT-PCRS 4!
A &R TE. A3 efficiency-corrected Cq ol ola) =&&3Att. Aoz 23S GAPDHE o] -&3le] At
s}k,

#x 2
Zetolm W 2714
GAPDH forward 5'-agtccatgccatcactgccacc=3'
GAPDH reverse 5'-ccagtgagcttcccgttcage —3'
VE-cadherin forward 5"'-AACTTCCCCTTCTTCACCC-3'
VE-cadherin reverse 5"'-AAAGGCTGCTGGAAAATG-3"

I AT, & 3B @ ECoA B £ 9l%o] DRG2 A o] B¢} #Agle] VE-cadhering] %

O
2,
rlo

A FAE= A

4-2. 92¥ Edg & o] &3 VE-cadherin THE £

T3, 7 AEZFEZRE VE-cadherin @A WS B4 7] 95t 7 MEFE EI 5L, YA "ﬂ
ukS =g Edtt. T2 okAl AA(Signa)S ¥ &3} RIPA buffer (150mM NaCl, 50mM Tris-HC1(pH7.4), 1
-40, 0.1% sodium deoxycholate, ImM EDTA)E o] &sle] A7 Z4+ AEzFE oﬂﬂﬂﬂ,%ﬂQ%SX@%%

ElG



[0120]

[0121]

[0122]

[0123]

[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
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AE e 2 § SDS-PAGER H7]9gEstal PVF fudcles ©wds oAtk PVOF Wu e &
LA 27 "WA)E olgst] AA2olA 1AZF B E % ¥, mouse anti-DRG2 &A)(1:2000,
Sigma) % mouse anti-VE-cadherin &A](1:2000, Santacruz)®t AH2olA 2417+ WkSAIZ T, A7) PVDE A7)

PVDF ® B #9l& TBS-TH ¥ = 1087 3 A& 3 % anti-mouse HRP conjugated (1:4000, Sigma) ©]x} A=
Ao A 1AIZE Eo HESAIF T

I A, = 3CAAA B 4 d5o], DRG2 ©é o] oAlE BI6F10 A EFo|A VE-cadherin®] ©hild v = Sl
AA == Aoz e,

4-3. 3% Fn| AL o] &3 VE-cadherin THd Wy B

w PSS DRG2 wdo]l VE-cadherin W wde] WA= GEFE AE A &l st
B16F10/scRNA A5 2 B16F10/shDRG2 M| ZF=cll A VE-cadherin ©¥d W& s F4 dnjdoz s
Hoket,

o]Z 9&to] DAPI ¥ 3} FITC ¥4 WS o]&adedl, 4 A7 AEFA WA S A AL PBSE A-&3}
o] 3 A3 & AXEE 3.7% formaldehyde £Ho =2 205 It 5t & uAEH AMEE UHA| PBSE 584 3
Ho AFHEAT. olo]F 0.2% Triton X-100S 5#3F x8sta PBSi A 2% %, FITC-conjucated VE-
cadherin(1:500, Santacruz)@#E Aelstgith. o|F PBSE 3H A3}, 2upg/ml DAPI §9& #H7let & 58
b AdxzAANA FAEAC. AMNE MEZE 9 dvlA (Leica DC100, Wetzlar, Germany)o] HFHWZE o] &3}
o #AsgiTt.
a

f
ki
o
o,
o

A3, = 3DelA E S 9l5tol, DRG2 Ede] AlE BI6F10 A 3EFolA VE-cadherin®] &= 37 A ¥ =
e & 5 AT o]F FEte] B IHAEE DRG 2E oAE dAEe] d yuAEE FHste $9E o
Aoz el dolg AT = &S & 5 A

<A A4 5>
DRG2 LE A7} EXF Hold wA &= 3

B71 AAAES st B UHAES DRG2O wd AV Raclel &4 xES
=]

=
o
Astol AL P NIAAE B} 5YL JABThE A L 5

=
A&|stal, VE-cadherin®] wuld @y s %
A9tk B WPAEL 4719 2L in vitro 49 AVEFE W J1de] in vivoold AHOR g Aol
olAl &g Wi st=A FlE] Baal &5t
o5 lsly] sl 5573 H C57BL/6] PF-2(570)E TFA DS E(3) oA %Lma}o% S5 23T, §%
550, F% 300-500 lux, HLF7] 12 Ak A}qﬂﬂ 01 FAE ARG ARSI AbRe & vl A
[ERE=R Al (Purina Rodent Laboratory Chow 5001, Purina Mills, USA)E F<3}t¢] X}ﬂ—go] T390

oo = Eé

SETE FRES AFEA AT AEF AT 2 T FAAS AR F, doR Y] vheaE A
25 7} 10914 F aFo R BRI 7 259 vh-~ @ BI6F10/scRNA B3 BI6F10/shDRGZ Al %

2 PBSIl AEAZ| 3, 5104 mele] AHFEAeHT).

N

o] % Azt Aol wE wpe-x AEES AL, HE
il HA] e gz H)Ele] DRG2 WEo] o l
A ZZ), dAxHd dojd EZAFe] 47} ?‘M 3]

_l
x&r*“

_14_



SIH=31 10-2015-0003946

ASS o A& FHolth, xR AAE HAAQEL A o] ol AuAel HHAA 1
o = A& Aol ol EF AT e 9ler, 19} 553 Wl o
BE Holde B g x3w oz FiEojor g Hoju},

EH]
A B c D
g
% % JkNCK2 ik ANCEZ.DRGS

el E
S o Waa | & W

LAETE

‘ Jorials LHCED M- e - TR EY

el

mwwary 1 b

i3
1
:

'%,.

MCF-T/scRNA
MCF-7ishDRG2

MCF-7

[F= == |ORG2
=== cArDH

_15_



EH3
1.8
E o
A B ig i
g5
s 2 ed .
il 3
g 2 = o
& 5 c
m @ s 9
= i
g 4
[ roc -
o
[5r] L] [1e]
= moer ] e
e =
—— -1 Peactin
| R <
(]
o
=
—— ==
@ E-cadhenin
@OAP|

B16F 10/ scRNA B16F 10/'shDRGE

=a—H16F 1lscRNA

5&-F

SRR N i wisDRGE

Total rrsmbse of W slasi

ngschlie

180
160
=
120
hn
a0
i
a0
a0

L

Dy 10 Day 14

WE1EF 10/scRNA,
BE1GF 10 shDRE?

SIS3l 10-2015-0003946



R

<110> University of Ulsan Foundation For Industry Cooperation
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<120> Anticarcinogenic composition comprising an inhibitor of DRGZ as an active ingredient

<130> PN1306-203
<160> 4

<170> KopatentIn 2.0

<210> 1
<211> 364
<212> PRT

<213> Artificial Sequence

<220><223> human drg2 amino acid seq.

<400> 1

Met Gly Ile Leu Glu Lys Ile Ser Glu Ile Glu Lys Glu Ile
1 5 10

Thr Gln Lys Asn Lys Ala Thr Glu Tyr His Leu Gly Leu Leu

20 25 30

Lys Leu Ala Lys Tyr Arg Ala Gln Leu Leu Glu Pro Ser Lys
35 40 45
Ser Ser Lys Gly Glu Gly Phe Asp Val Met Lys Ser Gly Asp
50 55 60
Val Ala Leu Ile Gly Phe Pro Ser Val Gly Lys Ser Thr Phe
65 70 75

Leu Met Thr Ser Thr Ala Ser Glu Ala Ala Ser Tyr Glu Phe

85 90

Leu Thr Cys Ile Pro Gly Val Ile Glu Tyr Lys Gly Ala Asn
100 105 110
Leu Leu Asp Leu Pro Gly Ile Ile Glu Gly Ala Ala Gln Gly
115 120 125
Arg Gly Arg Gln Val Ile Ala Val Ala Arg Thr Ala Asp Val
130 135 140
Met Met Leu Asp Ala Thr Lys Gly Glu Val Gln Arg Ser Leu

145 150 155
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Ala Arg

15

Lys Ala

Ser Ala

Ala Arg

Leu Ser

80

Thr Thr

95

Ile Gln

Lys Gly

Ile Ile

Leu Glu

160



Lys Glu Leu Glu Ser Val Gly

165
[le Tyr Phe Lys Pro Lys Lys
180
Val Thr Leu Thr Gln Cys Ser
195
Glu Tyr Lys Ile Phe Asn Ala
210 215
Pro Asp Glu Phe Ile Asp Val

225 230

Cys Leu Tyr Val Tyr Asn Lys
245
Asp Arg Leu Ala Arg Lys Pro
260
Lys Leu Asn Leu Asp Tyr Leu
275
Leu Thr Cys Ile Tyr Thr Lys
290 295

Asp Ala Ile Ile Leu Arg Lys

305 310
Arg Ile His Arg Ser Leu Ala
325
Gly Thr Ser Thr Lys Tyr Ser
340

Met Glu His Glu Asp Val Ile

355
<210> 2
<211> 1095
<212> DNA

Ile Arg Leu

170
Gly Gly Gly
185
Glu Lys Leu
200

Glu Val Leu

Ile Val Gly

Ile Asp Gln
250
Asn Ser Val
265
Leu Glu Met
280

Lys Arg Gly

Gly Ala Ser

Ser Gln Phe

330

Pro Gln Arg
345

Gln Ile Val

360

<213> Artificial Sequence

<220><223> human drg2 polynucleotide seq.

Asn

Ile

Val

Phe

Asn

235

Ile

Val

Leu

Gln

Val

315

Lys

Val

Lys

Lys His Lys Pro

175
Ser Phe Asn Ser
190
GIn Leu Ile Leu
205
Arg Glu Asp Cys
220

Arg Val Tyr Met

Ser Met Glu Glu
255

Ile Ser Cys Gly

270
Trp Glu Tyr Leu
285
Arg Pro Asp Phe
300

Glu His Val Cys

Tyr Ala Leu Val

335

Gly Leu Thr His
350

Lys

_18_

Asn

Thr

His

Ser

Pro

240

Val

Met

Ala

Thr

His

320

Trp

Thr
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<400> 2

atggggatct tagagaagat ctcggagatc gagaaggaga tcgctcggac acagaagaac
aaggccactg agtatcatct gggcctgetg aaagctaage tcgccaagta tcgggeccag
ctcctggaac cgtccaaatc ggectcegtce aaaggagagg getttgatgt catgaagtcg
ggtgatgcee gtgtggeget gattggattt ccctetgtgg gtaagtccac attcttgagt
ctgatgacct ccacggccag cgaggcagceg tcctatgagt tcaccactct gacgtgtatt
cctggggtcea ttgaatacaa aggtgcecaac atccagetce tggaccttcec tggaatcatt

gaaggcgcag cccaaggaaa aggecgtgge cggcaggtga tcgetgtgge gegeacggcet

gacgtcatca tcatgatgct ggatgccacc aagggagagg tgcagaggtc tctgectggag
aaggagctgg agtctgtggg catccgectc aacaagcaca agcctaacat ctacttcaag
cccaagaaag gtggtggcat ctcctttaac tcgacagtca cgctgaccca gtgetcggaa
aagctggtge agctcatcct gcacgaatac aagatcttca atgcagaagt gettttccga
gaagactgct ccccggacga gttcatcgat gtgatcgtgg gcaaccgggt gtacatgecce
tgcctgtatg tttataacaa aatcgaccag atctccatgg aagaggtgga ccgectggec

cgaaaaccca acagtgtggt catcagetge ggcatgaage tgaacctgga ctatctgetg

gagatgcttt gggagtactt ggccctgacc tgcatctaca ccaagaagag aggacagagg
ccagacttca cagacgccat cattctccgg aaaggggect cagtggagea cgtgtgcecac
cgcatccacc ggtcactcge cagccagttc aagtacgece tggtgtgggg caccagcacce

aagtacagtc cgcagcgggt gggectgacc cacaccatgg agcatgagga cgtcatccag

atcgtgaaga agtaa

<210> 3
<211> 58
<212> RNA

<213> Artificial Sequence

<220><223> shDRGZ polynucleotide seq.
<400

> 3

ccgggecctg cctgtatgtt tataactcga gttataaaca tacaggcagg getttttg

<210> 4
<211> 57
<212> RNA

<213> Artificial Sequence

<220><223> shRNA control polynucleotide seq.
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60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1095

58
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<400> 4

ccggcaacaa gatgaagagc accaactcga gttggtgete ttcatcttgt tgttett 57
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