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i
)
e
-
%0
ui

Wyel B3 FolAAls A EE AeluEA o A Al FSels 2EQEY T
ujulolle] B4 WER 4 glow], AojREy AAel cEQEYDE 2 ehelelal, Ei e
&

-
T ey
sheol4l 0 ~EREY ] £AHoR WER & YES 2388 5 A

w2k fob

wh, B oug e ~eEdEY g 2 VEGF(Vascular endothelial growth factor) &AAIES Aoz ¥3}s)
=, 88 A 9A8 2AAES ATs

Lk, E ouage Y] @3 A dAL. 2AHES Xk, & dW, AR EE de] dA§ ot =S
A|F3),

= ool ofshA A EA], A7) "VEGF AAA"E 3hx3bd (pazopanib)o] Hth wpgA sk, o] A X
2, A d3 X QIR VEGFY ¥d e @448 JAlste 3 AAS dASkE 3oz G gEx
okEolgtH AR Al wef WE ALE 5 )

2 o] opskr A EolA], AV "2EfIEYIA"Y "VEGF JAA"E ¥E& FAste AS T, T =4
FHe d S afFoR AT  Qlar, oo wE & AX T2 oAl E AFE f= g QoA f
oAl AUA aHE dS 4 9k, o W, ~EHAELIH D VEGE oAAE 1:1x10 WA 1:1x10°9] 1]
&2 B3 Aol nigaln], FAHOR 1:1x10 WA 1:1x10'9 Eu gz 3E= Ao wr} uletdal
oh. 2 ago] ot APES T AL wx FAAE AMEEte] fojdoz d3 AA A & 2 g
72 dux st BA-A, Ay 2EFEL Y E VEGF JdAAE 1 x10 " WA 1:5x10°¢) Zn|g= 3
HE Aol Hru} wpEz st}

B e oFEH AEAA, 7] "d" mTR AAAC dis] dlde]l fEEE dFEd TAHZ
2 dgoa didoR st 4 e Y %Hg—%}!‘, gt 9 SAFoR o]Fof3l FOoRRE MAHEE o=
Shuh ol gl AY F A3, BHu FAYoRE AUl Aol Jp upgkA s, old A A &=

[e)
A=A Bl A TGase2°ﬂ 3k siRNA = AELEL 730 Z TGase2o] o3

o
TAAQ AAdo A, B dPEL Tease2 9 Wd x| A4S AdAets 45, T e A4
2 A U
B A I YH o AE FH Aol JAEHE AL FAEATH([E 4]

2
2,
EL
32

&

1> £
o et

#, ZEYEYIIL VEE A shxshg e Wastel Aess 4
37} 47 wEom APeh 9ol Mkl foHoR FAbsE e HAY F AATHCE 8).

mheba], oo 2EREUIYe TE 249 i NS o4

SRR, ?Mﬂ EFshe AF Bu AUA ads detids FEF 249 ga 4l
32 yehd £ g, aes, 2eEfleyad 2 VEGE o)z

*é%% e AR oA, oF o, & A8 EE G Aol AAE A f& }711

o3}, HAAdE Fdlo] ¥ WES Ut A3 AHstazl stk o] AAde 22X E WS dAshr] ¥
s HogA], B ool WU} o]5 Ao o3 A E AoR FAHA Ee A2 FHAA BTF A
215 7HE Aol loj A AP E Aol

4 A 9 1

TGase2 ¥ mTOR WAdg3te] #A &9l

2 Uy AES, JddAdTFE F3l TGase2e] Zdo] F A4S HX3ta, Al 2 AR A5 digk UdS
sty oF 3 AAS FX8ta, dAHEY AMES dAlEtE AoR Flskgion, oo we}l TGase29] &4
S A dAATT 4 ALS JAE F dS5S GRJEATH(ESEA 1. =3, thgsk A el
mTORC2 2 NF-kB¢ &A3te] o8] H2=2 4 gormz E ddo|rs ploR JAARE ezl ghajato]al
(rapamycin)< A X AR S v TGase2(TG2)2] W& 2 A3l 0] WMslel=A AF-E st}
TAAH o2, AAAd(renal cancer cell, RCC) A¥EFS ACHN A¥E 2 CAKI-1 ME(FHAAE A&)E 22+

10% FBSE ¥gkali RPMII640 vl Aol REae] e do, daulolde Aed F 27 el o,
dafrtolale] A A7kl ME Tease2e] W FAG] AaAE 10 i wwe) Bgviold Az ANF 0,
3,6, 12 2 24 Aol 7}7te] AEE SSaon]; duiniolde] Ae sro] BE Teaseze] W3S 291G
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A4 0, 1, 10 2 100 ie] FEZ 27 Aeshn F7hE 242 Mg T AEE FEAAG. 3] F5
Azte] AEES Haste] FEF NS WA FEERA FEH 0, AAARUS Fdste] B4

Ao Wy =S 35T, v EEs 3sy] Y3 14 A ZA, 3 p-mTOR(Ser2448) &FAl, 3F-mTOR
A, 3-p-p70 S6k(Thr389) A, w-p70 S6k A, 3-p-AKT(Serd73) A, 3-p-AKT FA, -p-
p65(Ser276) &, &-p65 &A, -TGase2 @A E &A-B-actin TAE 2tz ALl 54 dde] dd s
2135k

23, [&= 1]olA webd wiel o] AFeE Al A ehvtuolal Al Ajzke] whel mTOR ¥d A= 24

Sieol Watehs AS WISt Buiol g Aziste] pul0R7F BT, p-pT0 S6k7F SAEE W

p-AKT % p-p65= S7Fete] EAstE = AS FQsdivt. olsh 9, ehupvlel s A2 gl wet p- p65(NF K

B)7F gshin], 162 w9 S7kEe A0R Ssinh. e, ghopviolale] Azl wEel eEH 0w T62¢]
o A

d WA ZAo] Frkeks A GJAT  den, dad B3 A SIS AA EeE 162 W
A EAE AT, o]F F8l, Tease2= mTOR AFE& Fdshs 9o 2 =+ d&5& & + Ao
4 Al o 2

TGase2 AAA] 2 mTOR HJAA] B-& Ao s JAEF APE a3 9l
<2-1> 2EHNEYIH H Zajvlo|ale] ¥HE Ao wa AZY AXF AE a3

TGase27} Ao A mTOR AddS st Yol 2 F AS &2, TGase2 GAA L wlOR JAAE
BE Adsds W g At zﬂﬁ F deAE Fddy] A Tase2 AAAL ~EIEYIY

(streptonigrin) % mTOR JA| A Efdfulo]rlg E3tsle] AAFE A2} T,

TARSZ, A7 AEFS] ACHN M2 2 CAKI-1 /‘1].‘3;(3‘%“/‘1]151 AF)E Z+7 10% FBSE EZ &35l RPMI1640
Aol AEse] M the, 10 i hsbvloldl W/EE 10 il AEYEYIAS BE E= P§oR AW

5 Z27kE 48 Az ot vkl wig & 7Jr7Jr«l M3 0.4% ERF EF(trypan blue)E A glsle] AE

& dAste, AE MxEe AME AEE %% ‘; AGetelch. At Axe] ¢ gujulelil @ ~EEY Y
S AEeA &2 vAHE dEE(control) e BE AELFE 7|FoR dto] Fuael AE A4 v&s At
b=

T AT, [T 2]0A dERd wRel o *EE“EH: 9 gopule] s E3tetel W8 A sk A%t Ao A
FoHoR Z7hE ML AME FFES FdAs. dAAES x%ﬂow eFe wHE] lzatel v, ghujuielsl

S w5oR HEe AFY AEFTE 90% o]/ IM *ﬁ %0 UeEhQa, 2EAEYIAS tEor X
A AEFE 65% ol AX AEES YehllE Ao AakATt. ofol whaf, pujuie]al B ~EEL
oS e HYsels u CAKI-1 AlE 2 ACHN /‘1]4.01]/‘1 7Jr7Jr oF 35% B oF 30%°] AE AEES UERYo],
giyjulolal W ~EFEUINS giEoR Fojd At vle] dA3] T AX AME avE YehyE A

<2-2> ZFrtol Al AP # GAEF A 2EJEYIATY] AFA FU A5 &<

o
o
i

At AELF = TGase27} th2 Al Bl&] & FFoz o Aoz g oy, ogd A%
& MEFAAN 2ERAEYIYH 9 gaulo]il S BE TSNS W & &4 AYA aFdE vl F dE
Ao Z A3t ol nTOR Ulido= & gfuto)il Agdo] fbel AEFTNA TGase2 A A el
2 et grte] HEE yehd 4 lEx 1.

TFAGoZ, G AEFTQA MCF7 ME(FHLAME A|F)E 10% FBSE FE3}sk= RPMI1640 HiA|ol HE3ste] )
k& thS, 10 nM EAJAZF (Doxycycline, Dox)S A gdted TGase2d] &AL FE=319T). TGase2o] Tod
2 F-TGase2 FAE ol &d AN=HEZE Faste] Dox AP oFol] W& TGase2 HHHS FAdgIrt. 19
ok, TGase2 T o] 5% MCF7 AES} DoxE A& dkA] &S MCF7 AEe] 10 nM Fuprfo]al W/ 10 nM
O~

ZEREYIYS O EE WE&o® A &, FUIE 48 A T widerdvh. v =, 7zt Az
0.4% EHI EF(trypan blue) & Agste] MxEE GAste], AE Axed AME Ax2E &/ 2 Agssic. A
ek Axe = ghguteldl W A2ERQEYIYES A ¥ A E iz (control)o] AE AXEFE 7V
o2 3t A AE AES vES AL

725, (= 3]0 JEhd el 2ol Dox® AT e AEFOCET cel DA Tase27} FolH oz i
A a; shelalodT. WA, Dox® AZeA e MCFT AEN BEow euiol i ASAe W fel

[

_9_



[0083]

[0085]
[0086]

[0087]

[0088]

[0089]

[0090]

[0092]

[0093]

[0094]

[0095]

[0097]

[0098]

SSS0dl 10-2147721

Aol GAE APE &vE YERE 9HE, DoxE A2 NCF7 Al Eel A& TGase2e] #d st 97 ehujwlo]2lo]
gk viigdo] fEEo] dhubvioldls Asdle W fFolHow GAE APE mIE UehiA St 2EJE
Uads @5 Foshs o=, Doxol Al fi-oF dAgle] fAdE & AX APE ads Yehds Ze
= gQlate], Tease2] Fhd of F-of #AQle] FAME FES Yetl= Zlo® ERIsSitt. oo nlsf, etutvt
ojal B AEREYIYS ‘%% Foldhs 49, Tease2 HLHE F=dkA B2 (DoxEs A28k &) NCF7 Al
Eo BT Tease2 FEA fri=s Sal dafviolal Aol A3 MCF7 Aol A3 S7he AL AL
4 523E yehlle Ao Rl

=, Doxg A2lste] TGase2 FEdo] frimd Y AEFolAM= gtaprtoldle] vigh Aol FEEA&ol=
Lretar, Shoputelil 9 AEREY IS B8 Folsis o FY D4 AUA ads yehlio] dAlE A
2 g3t AAS Srkeke Alew gelsgitt

A A 93
TGase2 HAAl Z VEGF AIA & Aed we X AAE A a3 &<

<3-1> TGase2 T& fAlo] w& & A A 9% &

By do aw, Tlase2s 8 S =
CGHHI S5 1), oo, ¥ WyEe 2wy Tease2 AAA7F % e WS AAs= g
A=A AR5 Adstaat, WA Tease2 TE Ao wE I A A oJF-E SAAstaat sl

TRz, oazk AAgw Ay A E(human umbilical vein endothelial cells, HUVEC)Z wx]oll HZEslo] wjek
gt o, siCIL B+ siTGase2(siTG2)2] sikRNA 2 & A =7 AAZA VEGFE wix|o s & F71 u
Fahodct. siRNA 2 VEGFE AZd AEE widd F, wixe] A B2 dSA9-2 9 (Bromodeoxyuridine,
BudUrd)& A 2sla BrdUrd A 24 (BrdUrd labelling assay)< a5ttt A=S aia], iR =413
AE T BrdUrd ¥4 AEE AT, A3 AIEE siCTL A8 2 VEGF v]A 872 BrdUrd ¥4 AEFE
7o star, el At BrdUrd AESFE Atz MEEE 8%,

Z218l0] =9ko] AH W HolE =T £ g 4=
iy

o]
AN
PN
T

ole} A, d# A EA4ES I ?Eﬂoﬂn} HUVEC Al#Z wlEa A (Matrigel)-78 Ao HEso] AES
4 Fwo] KA A wjkstAth. wixlol VEGF 2 Z}zke] siRNAS H7bsle] F7b wjekst ohg, d@gA B4 7
E (angiogenesis assay kit)E A}-&35}o 53”5] o B4As Agssi.

I A3, [Z 4] WA [= 6194 Yehd vHEel o] oz AFEH siCTL Ag AXY A$-, ddf=
A}l VEGFE Al AHz2lsldle Wl Aol F4], olF % dx WA A=yl 2% F33u =
A gk MEAAME tizTol uiste] MEe F4, olF H 3 A AHLU Fodoz fast
VEGF A= Qla] Axe] F4, o] % g3 Aol 7k Jxrt dlzwd vls] 50% ©]d 3+

gt 4= il A7) dolHES TGase2o] S AAlste A9 AxToA o YAS oA

Wik,
<3-2> 2EREYIY AP wE FF & WY AA a3

Toase2e] WAL olAISIA S W A Aol oAE + e Hstel, Tase2 AAAA 2EFEUTAL A
Page W o AE Fuel da Agel A8 F A s,

¢l

for

o1 CAKI-1 /H]J_—ng w}9-2of o]Fo] A (xonograft)sdte] w2~ RAL A ZsHS ).
2ENEYTAS 0.1 mg/kg =E 0.2 mg/kg?] Folgog Fosta, vle-2E A

sto] T4 FA4S BESAULE. o)F o] —7— TF FHE dASI A 2A A 8E F53a, ARE W9x

213}8F Mol Gk Eo]F FA A (D31 B AEY w2 gelsgiv).

I A3, [ 7194 YERd vRep o] ~EEY 7] Fojigko] F7bg|

a3k, 0.2 mg/ks FAFoRE AEIFEBEYIHAS Fo3k Ay 2EH

(D31 ¥ MES] o] oF 20%% U AS gRlaitt. ol E8l, 2EFEYIYUE A2kl TGase29]

gdo]l A uwhh, MG 2 FgHdow g AR afE veRd NS A3t

3-3> 2EREY A @ Fxude B4 A UE FF 8 A IA a7 g9l

7] A Aol <3-2>0]4 TGase29] AAAA ~EMEYIUS HE s

e FAsksTE. oldl VEGF GAA, 1 FolA Iz3bd (Pazopanib)S

a

2 (D31 %A A EFY FFo]
U@ mFEe djztol wls)

3 m~ Hﬂ

N

A% P Fuie] "w Aol olAlx)

s 2 A4

e o
v ox
ﬂJO
ok o
oo
EL
2
o
_O|L
rlr
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Olﬂ
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AZE A XS HES AAsrgT).

2 sk, (= 8lol e we gol, dxdy wb AEgEdaUe o
o] = Wgste] AgstE AS AFt AgxEFe Ad FIyl SoFHowm ZrkElE= AL Feold
Qo E3] ACHN AlFet AlEFoA FoFog E718t3 .

AAENIt TR AR5 Fst At s
M

4 Al 9 4

TGase2 AAA] 2 mTOR HAIA] BH-E& Ao v % AR A4 a3 &9

A7 (A 2100l A ER1gh vhel o] TGase2 AAQ] ~2ERMEY AT nTOR AANAQD ijrtolals 83
o] AE ?%E]O}” A9 T AEaTE fFeH oz Frtelglth. ol ~2ERNEY YT ajefle]ils w§s)
o Tl Aste 49 2 Aol JAH=A dFEE sl kTt

TFAHoR EA WAdyo] e 658 947 BALB/c-FE -2y, =)o med 98 HECE CAKI-1
Nt AEZ(5x10)E o] & o] (xonograft)stth. Zoke] A 717} 100mm o] Z=gsld A7 wp$2o] gujul

ol4l 0.5 mg/kg(HAFAL, 19 18], 54/1F) B/Ex= ~2EFEYIY 0.05mg/ke(FTF4, 14 13], 54/1
)& Aeste] ASEdnt. x(Control ) 0.2 &u2 A &8}, 27] £k Ry Med (caliper) S
AHgEle] 3-49 Ao ZAEdon | Eoke] T V=(AxB)/2 o Aoz AEtATH(V=55 (i), A=7] 2

ZA(m), B=ES A4 (m)). vl 7.5% C02 BHAA FJAAA LS $55900, $£53F 2o AL

AT

a A3, [Z 9]eA Yels wie} o], gututolal e AEJFEYIHS ZHZF dxoE A A5
Higto] Wgste] Aglshs A, AFY T w3 2 Tl FlHer Fashe AL AJAT A
o|= glupufol ¥} ~EDEL T HEHas £oko] S GolH oz o airii= AL onl st}

L=34)
EH1
ACHN
ACHN
. o S
Rapamycin (nM) © — — =

Rapamycin (h) < ®®@ =d

p-mTOR (Ser2448) TG2 (short) |:|

— TG2 (Iong)

pp70S6k(Th3sg) [ = ] Bractin [ sweme—]
p70 S6k CAKL1

BAKY e ‘ZI Rapamycin (h) =@ « © =

AKT jememememes | | AKT (Ser473)

pp65(Ser276) [ ——— |  pp65(Ser276) [

P65 TG2 o e omn o

Bractin | m—— B-actin e s wes vy
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—
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0
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Average number of vesselffield

k1
N2
(')

1204

1004

804

60

404

Percent of control

204

504

40

304

204

104

Streptonigrin
CAKI-1 xenograft
CD31 {Immunohistochemistry)

® | |
LR Y
e EE A

Omghkg  01mgfkg 02 mgkg

CAKI-1 ACHN
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