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(57) Abstract: The present invention relates to a composi-
tion for treatment or metastasis suppression of cancers which
includes a p34 expression inhibitor or activity inhibitor as an
active ingredient. According to the present invention, the
p34 protein knock-down causes monoubiquitination of
PTEN and accordingly nuclear localization of PTEN is in-
duced, as a result, an Akt pathway which is related to surviv-
al, proliferation, invasive properties and metastatic proper -
ties of tumours is inhibited, and thus there is an effect of sig-
nificantly reducing clonogenic potential and tumour forming
potential of various cancer cells which simultaneously ex-
press PTEN and NEDD4-1. Consequently, the p34 gene ex-
pression inhibitor or p34 protein activity inhibitor according
to the present invention can be effectively used as a treat-
ment agent or a metastasis suppression agent for cancers.
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E 2ot FAol] & ili}alﬂr AEE S zhn Al el an & W ste]
9)\%‘3] ]ﬂtﬂ ﬁﬁLe S 0}04 Jﬂ/] 7] = A A

71 A3z p34 @l el o)A o|ar 24 A 02 Agslo] p34 v of
2= &erxq o2 AT E} ”7] p34 o] o) 0w Agehi=
3&—

-

Eo|% o g A%s+= ﬁLxﬂ
%“ﬁx}ﬂl 741 el ﬂ *ZH Yo R Xﬂ&ﬁ ol &= sk, g A e = kel
FAE st AR A Tk Y] A B ANl L F
el wheh W 191 p34 WA S o) S el] FARGF O RN Alzd 5 T
R HFE s AE 4 B9 PL EHFES XFAT AL 2§

), 751w 40} Txm o2 FAE Y, dukd o 72 A -S FIA 7] 7]
9] 871

2 dlgol np 2 W, p345 A 49 PTENS] B x-fH|FHSIE L oA
PTEN®2] &= 2] SH(nuclear localization) & XAl 7] = A3}, 5 ke] A=, T2,
&AL Aol 3t AHH Akt A2 E AR, PTEN 2 NEDD4-1S 5 A
tﬂ—zs:] o} ;}okﬁp ol /q] /] ZOkHL/\gﬂ =i zhﬂ Kﬂ/G z‘sdx{ g}yﬂ 7L/\/\] 7] =
F34 21eh. okl pad 549 Wl oA Al i p3d o] 24
o)Al Al = kel A = Hlo] oAl

-
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ﬁ

o
2

d
do
~ o
2
i)
o=
i
o
S,
ﬂ‘
o)
o
S an
B
iz
2

e
w
o
7 o
R —
2> Oﬁ
m el
sovﬂ
o g
o T
L e
2 %
o, oil
o o )
o ks
2,
STonR He e
%, ol O
e o2 i, i‘z
2 "o g0 B
o sl
T HE OH\I :r‘::,
= g
o
2 o lj-r'
o
2=l by
o O o g
o> o2 -
= ol S
2N o
ks N
L o= ¢
T o
o
0
X,
o
2,



10

PCT/KR2014/002617

WO 2014/157965

[110]
[111]
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=
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4H R, B 1/2, 1/3 BEi= /4]
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f
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A 172, 1/3 = 17491 9]
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T
T

of o
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™
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el 17

4 ERo|E

<

714k, B

“1e] 4,

A, pH 28 A, b4 3hA,

e

No 7

[119]

7 A ]

[121]

d

Z

S
T

A9 Ol RB Y T

A A 7FAFE-H

p=1
R

o) e o}

A =
oF
o]

71RE,

b} et

#as

Aol 1

T
T .

#A st

= Aol v

o 243}

k-
=

[122]

[123]

=
o

o oI A, 1) &Ale] Al

H
H

37) %
v

[125]

NEDD4-1& 5 A] ol

2 &A= p34 2

of oA, 2ydAle A F-A2] hd A &= RT-PCR(Reverse

471 "

[126]
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[127]

[128]
[129]

[130]

[131]

[132]

[133]
[134]

[135]

[136]

[137]
[138]

Transcription Polymerase Chain Reaction), =% & 3 (Northern blot), cDNA
npo] A & of g o] Z/d &} vh-3, B Q1 A F(in situ) A 3} ¥HE T2 W S FE
S g o, FdAtel Al 4l AR e S48 e
AL, ofoll A A] o=

| Shol A, 2yt Aol A el A o] ghAd =
(immunoprecipitation), WAz & 54 H(RIA),
AH(ELISA), A 223} 8}, 9| 28 53(Western Blotting) 2 -4 3£

g

KeN
=

>
oo
ot
>

o
N,
18 o) ok
Mz of ok

Mg b 2
flo 1% b 12
oE B ooy

(FACS) 59 < 58] 4T & 9.om, G Aol Al deizl v ol
B HHoHE BE RS AL S S gL, olo] A @A) @i

Lok, B 2 1) A &84 A] &0l NEDD4-1(Neuronal precursor cell-expressed
developmentally down-regulated 4-1)8] W& A A A L= &4 A A& A5+
WA W) 7] AR ARl A o AT B4 ol S gl S
bz, pad fal Aol WA o)A iz p3d bR el 84 o) A4 ol
&k A= w5 S Ale g

NEDD4-1 ¥ PTENTF %8 &}5= ¢F & PTENTF & &= ol A = p34 f- A A2
W A Al i p34 @A o] B A A A 2 Xl ot xR a9E vH

4= 9131, NEDD4-1, PTE
A A A HEi= p34 Tl o] S A A A o] Mol ofste], & a9E THE 5

o)
DA

{0 Z

ol 3, ¥ W o] 0|3 F 57| SAshe] vhak A 3 AN S AN Bk, et
sh719 WAl etz g% w470 ol skl fshel ATHE AL &,
Ao o3 2 g o] g o] B AL ohe,

AAlY 1. p34 € NEDD4-1 7] A W D A3 ] A4S 28 9 p347)
NEDD4-1 ¥ 3 o] gt A o] v X &= F3F 4

1-1. 1Al p34 2 NEDD4-1 7+] A5 28 B4

(1) NEDD4-1°l| 75 2t-8-8}+= Tl A & 54 5512} Al &3 o & =2 H-F]
NEDD4-1 Tzl o)] tf gt 314 & o] &3] 372y, ey 3 A, 2
AFEA S sttt AR, W HAH &
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[139]

[140]
[141]

[142]

[143]

[144]

[145]
[146]

[147]

[148]
[149]
[150]

293) A 3, A H A ok Al 24 DU145 2 frakek Al <1 MCF79 ﬁ;ﬂ &
%-NEDD4-1 3} A

H
—,“;E] ™ % 7&%% %ﬁﬂ e (nomdet P-40 1y51s buffer) =1 SQ /‘ﬂ 2] 51 2,20
13 ghzol g A elaha shd el
& 357 slael, 74 AT 2R Pl dude
SDS-PAGEE &3l #8| gt 3, o] & ‘%ﬂlﬂ_i’ﬂ ¢1PolyScreenmembranes (New England
Nuclear, Boston, MA, USA)2. ?-_ &7 9, TF gl 314 (anti-PTEN(Cell Signaling,
Beverly, CA, USA), anti-p34(Enzo LifeSciences, Beverly, MA, USA), anti-NEDD4-1
2 g-tubulin (Santa Cruz Biotechnology))E ©|-8-5lo] & & 3% Wyl w2}
/\164 0 Azsg ],Oﬂq_

2% E 51 % 520 YER T

190 e sk 0], NEDDA-13} 4155 20k ek w125 g
37k EATE BABY 0 MG A FAER FA), 5 200 vhebdl vhel
o), 3719 M EF F 270 9] o M 3ETF(DU145, E MCF7 Al 3£)¢ll A p347} &l
¥ &= As 2158l o). p34:= CDK4(cyclin-dependent kinase 4) 2 XIAP(X-linked
inhibitor of apoptosis protein)®ll 23 sti= Ao 2 e A 9l

A7 A E AFs7] Y], B v A58 DUL45, MCF7 2 LS1034 A 3
A WAA] p34} NEDD4-19] A5 2t8S A4 H H 9 2H 535S
o] #

2
] 6}
A5t 1 AFE v 39 %40 YENS

8
%3}

39 % 4o e vle} o], DU145, MCF7 2 LS1034 A| Lo A 2.5
34-2 3 NEDD4-1 3! NEDD4-1-2 § p345 &<l &t it

=]

(3) A7 A A E & A EFNA &Ity ke, & WEAES
cfokat Aol 2 ket Al £52(HT-29, HCT-116, LS174T, DLD1, CoLo201,
LS1034, BT-20, MDA-MB-231, Hs578T 5)°ll A p34 2 NEDD4-12] & -&
AT 1 AT E & 5 YER ST

= 500 YER B} o], p34 2 NEDD4-12] A% 282 p34 2 NEDD4-1
A8 T A3l 8= LS1034 Al £52F MDA-MB231 A £ 580 A &

1-2. 2| 914 p34 & NEDD4-1 7+e] A5 28 #-4

QlelAl o & WhE ¥ 3= p349} NEDD4-1 7+] A3 288 2 AFEL7] Y8he],
I 0 2 3= p34 & W sh+] &2 293 Al 3£ & GFP-tagged p34 X/®E+=
myc-tagged NEDD4-15 & 5}= -2 Z(construc) 2 E W A HA[ 7T, o] &
293 A3 9] el S HAEXS B3l A eglth 1 24 34E = 69l
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[151]

[152]
[153]
[154]

[155]

[156]

[157]

[158]
[159]
[160]

L ERH ST

5 60l YERA BE} o), GFP-tagged p34+= 71 293 Al 3£ 9] myc-tagged
NEDD4-1 99 3 7 2ol A A% ¥ Q). ubaba], 9914 o & ukal ¥ 1= p349}
NEDD4-1 gtoll 5 = 2h-g-0] oS el e o= it

1-3. p34. NEDD4-1 2 PTEN 7+e] A5 28 5

p34¢} NEDD4-1, PTEN 1F9] %5 %88 #ztalv] 9lsho] 3l7]9f o] GST
-t ¥2(GST Pull-down analysis)-S >3 8} 31 t}F. W 4] E.coli BL-21 (DE3)
TR P e E a1 G A" 500 nge] GST-p34 whilla 3= GST
CHl (22t & £H| ¥, o] & NEDD4-10] A4 ¥ Wo] A EF9) w3
2+Z (20 mM Tris-HC1 pH 7.5, 120 mM NaCl)oll A &3}t 3 30 °Coll A 14| 3F
EF sttt tha 0 & GST-3% th 2% (20 mM Tris-HCI pH 8.0, 500 mM
NaCl, 1% Triton X-100, 0.02% BSA, 5 mM ™ 7} E o E+-8)& 7}38}] uh-2&
AAAZHT, 1 FGSTYE #d 9l S SFEA| - A g2 e~ HEE
o]-&35to] 4°Col A 1A {E &3F = v Al 2 oh @A 53453 GST 3 th

KX

AFMo 7 63] A A 3FaL 2x SDS A ZE =L 715 I X A& 2] P34
2 NEDD4-19] &4 += 3L-GST, &-T7 A & 0] &3 HA EF S =) 247}

AT 1 A% E 279 £ gol Vel
5 76l VhERAL vheh o), W% 4% Wlol A p347h A% NEDD4-1 g 2o

AZ¥ S 80159 o)
3k = 8ol vhER vhef o], G A H A Z 37 GST-PTEN-S Myc-NEDD4-17}
Wl 3l p34<} PTEN9] 2 §HE l"i—/‘j, 3t A}, PTEN©o| A3H p3d 9l A 52

AEH A ko, o] & 53| p347F NEDD4-13} @ ¢] PTENe] = A3}
gt 2lS Elskgit.

A7) A8 Av 2 RE p347F NEDD4-13 A 4 0 & 45 2234}, PTEN# =
FEAEeA] Fes d T A}

1-4. p34¢} 5 2431+ NEDD4-1 =991 ¢] 74

(1) A AAT el 1-35 E3lo], p342f A5 2H-&-§Frhar 215 NEDD4-1
whal A o] = 9lS H-A 59t o] & 9]3te], NEDD4-1 cDNA S W& &=
SV =2 EH T7-tagged HE E 0] 8319 T7-tagged ©FAY 3 (wild-type)
NEDD4-1% NEDD4-12] 3 S=w|<lo] A4 ¥l NEDD4-1 ¥ o] A & A &35} 3t
A A H GST-p34 & A S T7-tagged ©FA & NEDD4-1 B-3= NEDD4-1
o] A|(C2, WWs % HECT(homologous to the E6-AP carboxyl terminus) 5 ™| 91
A2 (N1, WWs 2 HECT =H| Q1 24 (N2), C2, WW3, WW4 2 HECT %=1 <l
A2(N3), C2, WW1, WW2 2 HECT =9 Q] A2 (N4), C2 2 Wws =2l
AANS)E Hadh= 293 Al 3£2] e N3 g v 3}t o] -, GST-3+ th
o] H o] & E3f p347} A35= NEDD4-19] =Wl HAlsgict. 1 243982 &
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[161]

[162]
[163]

[164]

[165]
[166]

[167]

[168]
[169]
[170]

[171]

[172]

9of) FeR AT

5= 90)) YER Ble} o], GST-p34i= NEDD4-1-9FA] & 2 NEDD4-1-N3°]| A]
HEE o, o] & p347F NEDD4-12] WW1 2 WW2E ¥ ¢H&}= w213}
FE 2858 o3t

NEDDA-12] WW1 2= Ww2 -] 01 5 01 = ARJMAE Elstard st ﬂu} °=
S184o), WW1 B WW2 12v 912-& 7k7} 7}%) = NEDD4-12] 2714] #o) 4]
T-ZE(N6, NS Al 2515 . A A ¥ GST-p34 @A &, 7] NEDD4-12]
Mol A2 wdsH= AlEe] Lot #7 W FF F, GST-F b o] #lo| &

Fasgivh. 1 A7E X 9o YeR AT

= 90]) }ERYl B9} 7o), GST-p34i= NEDD4-19] WW1 M| Qlo] 4] 1§ 2
A9 913, o1& B8 p347h 93174 © = NEDD4-12] WW1 v glol] A2
kel 9 .

A}

ro

(2) 37 A5 AFsl7] AstA, GST-tagged ¥ 2 Ww1 =] Qlo] 24 H
o} A& NEDD4-12] W o] A(GST-delWW ) Z ¥£3+38= St an=s
A #5431 T}, 4 7] NEDD4-19] ¥l o] 4 vkl 2l S His-p34 S W& 5= Al E 2 ¥
H-2] 3 A g N} w3 F, GST-Z tf-2 Aol & =33}t 1 A9 S
100 HERH ST

51090 YER b2} o], p34 Tl A2 oAl 3] NEDD4-1 o 2 7}
d 288 A T, Ww1 = 910] A4 NEDD4-1 il w}i= 4 & 2}-8-3) 4]
t}. o] & 5-3 NEDD4-12] WW1 v Qlof p347} 2 5] 4 o & A gHett]i=
3}

1-5. p347} PTEN3} NEDD4-12] 2§l v X+ o & £

p347F PTEN3} NEDD4-12] A3lol & & v X=X & 2A8L7] Y314,
GST-PTEN &3 vh ¥ 2 & Myc-NEDD4-1 ¥ His-p345 W& 3= A X2
ol N3 w3 5, GST-& the o Aol & st lvh 2w 2= GST
Gl A S o] 835t 1 AR E = 119 YER AT

%= 119f] YeRd vle} o], PTEN-S p342] & A/ A hell 4] NEDD4-13
A28 o, p347t §ls W Hovks= p347t EA S ol et
5 2851t} o] 3= p347F NEDD4-13} PTENS] A% X3}l of] o -8 v 2 =
U= A2 §hA e

A7 A 7é?+ ¥ p347} NEDD4-12] WW1 SZw| €13} A& 288 A vk
P48 2] ¢ 01, NEDD4-13} PTENQ] 4} & 2H-8-2 WHaj| 61 4]
glstoitt. ek, A7l A9 A 32 E p34e] 9 gk NEDD4-1
¥ 9+ o] PTENY] 3= 2]--7-H] 7 ¥l 3}(poly-ubiquitination) 1]
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[173]
[174]
[175]

[176]

[177]
[178]

[179]

[180]
[181]

[182]

[183]

[184]

[185]
[186]

1-6. p347} NEDD4-12] A| ¥ | A7}-7-1] A€l 3ol v] X = F 3k 4

(1) NEDD4-17} M| 3£ W ol 4] Z}7}F--H] # © 3} (auto-ubiquitination) ¥ T} &= 7l 0]
o] Aol &= H.a1H v} YR L&, p347} NEDD4-19] 2}7}-F-8] ] ¥ gl el 1] %]
BT A5 293 Al 5 NEDD4-1 H/E 5= p34E E- A3 A e &, 47
A E0ll MG132(25 mM)E A 2] akaL 641 ZF b vl ki vk, Al mf =&
T5staL o] o &-Myc 9 =S L83tk L 2S5 120 YERA AT

5 129 YR vlel o], MG132E A 2] ¥ Al X ] ol A, NEDD4-1]
A7} 0] F | 2= p342] Ao ke A S HA sl

T
T .

(2) 371 235 AF38H7] Ak, AAE dlAd S o] -3k A 227
A| 2~ Elo] ] NEDD4-12] $-8] ] €15} 2418190}, W14, His-tagged 1 2
AF&-3Fo] p34 cDNA 23 e} 2~1] = 2 2 E His-tagged p34S A 2831 T},
A ¥l GST-NEDD4-1 ©¥8°2 = E1, UbcH5¢ 3 7] His-tagged p345 3l &=
293 M E FE=EH 87 vl ke = A7L-e| A H S E SAS T T AR E -
130 YERH AT

% 130 YER vhe} 7o), GST-NEDD4-1 8] ) ¥l 8}3= p342] -8l o)) u}z}
HabA o 2 ZAskl vt o) & e, p347F 271 3 Al F(intact cell) H A E-3E 7
A| 2~ 8l W o A NEDD4-12] A7} A el 312 o 4| 8l v} AL gelatgln).

(3) 293 & MCF7 Al 35 27} p34 5 & 8hi= S ek~ == 24471 59t
E g~ H 3 A, p349] th §F siRNA(small interfering RNA)Z 48A] 7F & QF
E-d A AR} 7] Al E ol CHX(cycloheximide, 50 mg/ml) S 2+ A 7k 2
A g] st i, NEDD4-1 Tt A& gRlstr] fate] sl 2~1 558 Faasith 1
AE % 14 L 150 YeER A

5 1490 YERA vBEe} o], GFP-tagged p34 2} myc-tagged NEDD4-1 =
FA-Ed A A E A E o A 2] NEDD4-1 @9 422, myc-tagged
NEDD4-17F0 2 Ha] ¥ A ol d Re} o] 271993 8 Al 2
FA = A

S =150 e BRe} Zhol, p34ol] T 3t SiRNAE AFE-3le] p34=
YT A 7 M| 3 o)l A 2] NEDD4-1 el 42552 2 7 =1 E-(scrambled)
SIRNAZ A 2] g Ao} v)aste] 3] 7hashgl o, o] & 23 p347t
NEDD4-1 ¥l 2l -5 QEA Sl A 715 Zelst ol o

o] 2] 3 A 7= p34i= NEDD4-12] A} 7}-f-8] 7 ¥l 315 <) 4] 5}o] NEDD4-1
Tl A S b A A TR AV S kA A gk

o

A Al 4] 2. p3471 NEDD4-19] 21 3] v/l =l = PTENS] Z2]-FH[ AR S A9
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[187]

[188]

[189]

[190]

[191]

[192]
[193]

[194]

[195]
[196]

[197]

A& g8k &N

(1) p342] siRNAE A}-8-310], p342] A A 2 Q1et A5 a3 E FA3190 )
(p34-siRNA : I: 5-GCAAGG GUCUGAAGCGGAA-3, II:
5'-GGAAACGGGAGGAGGAGGA-3', III: 5-CCGAAUUGGACUACCUCAU-3".
MDA-MB-231 @ MCF7 A| £ & p34-siRNAE Edl A~ A8 3 7} ol o] w3
ALE A8 B T8l HAsv 1 23 E & 1600 Ve ST

5 160 YER ul9} 7o), p34-siRNATE 55 2] F4 0 2 PTENS] wd Z7F ¢
p-Akte] HA A E FEEE Felsith

gk, 293 W MEF(mouse embryonic fibroblasts) Al 32 & GFP-tagged p34=
EdadA o 3 2 ghildo vy e B Jaw 538 =) ¥a]egin) 1
A5 & 179 e ST

5= 1790 YERd ule} ko], GFP-tagged p342] W &l-& 1A p34E 35~
2 293 H=3= MEF A o A] PTEN W@l A o] =& ZFAA Z T}, g, Ak
AAFs} =52 p34 W ol Wt S7hsk 3l o, PTENS| W 532
HhH] ) 5 3t

o] & &3, p347} NEDD4-1¢] A31e &4 PTEN @2 =) S &
Ath= AL Flssitt

252 MCF7 Al 325 p34-siRNAE
HX(cycloheximide)® | 2] 5} 3L A[ {Fe])

s
EdAAM &3, A ¢l CH
el ylgd o=z %?‘éﬂﬂ% p34 il zl =0 W3S =480 2 4 PTENY
Ao E 245l QoA p34e] H&-S 2AMSI T 1 A9 E I 189
LHER AT

% 180 YER mlef o], Q1A 0 = p34E el S MCFT Al 25
p34-siRNAZ o] &35} p34E Yl A1 71 2 5 PTEN a7 o] 22520
22 x o7 WkA] koot 2" siRNA(L A E siRNA)Z Edll 23 4 gl
Al E 2] 75 PTENS] 23 o] Zh4a ik, o] 2] g A #h+= p347}F PTEN w9
O S AN OB PRK AT AZE kA o2 A%t} = AL

ojm g,

3) p347]. bzl Ve A 22 E3lo] PTEN Wil d o] ol Al 8 24 &=
o] F-E FRlstr] Astol, WA 2 p3d4E A ehA] =203 A2 E
GFP-tagged p34= E =3 d X[ 71 o5, L2 H ol A 3| #| Q] MG132&
Aelshct 4 g e] B RS g ad 52 S8 Sl 1
A5 5 1990 JERH AT

199 YERY vEe} Tho), 9] 14 © & p34E W s, MG132E A ¢ ¥
M| 3% 2] PTEN 82 3;1% =3 W E (empty vector) 2 E W 234 gk A 3£ 9}

Hlswafe] e 7hasks

F
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[198]
[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]
[208]

[209]

(4) p347} PTEN®| & ¢]-F-H| " 3ol] G&F& v 2] =4] o 3F-5 1] &218}7]
Aste], 1) ¥l 3} ¥4 (intracellular ubiquitination assay)< <=3l 5} 33 t}.
WA, 293 B=3= MEF A X || GFP-p34& E#dl A~ A 3k 3 MG1329} §HA|
W] Fstal, PTENS] FrH AR SE A8tk 1 24345 & 200 YRl AT
5200 YER v} o), p34E o] A4 WE A ] e MG132E A 8] 3293
A 3£ HE5= MEF Al 3£ A & 2]-7H] A © 8k & B o] PTEN©| A &5 Atk
g MCF7, MDA-MB-231, ¥ DU145 M| 3£.9]] p34-siRNAE 244 1t &<t
Ed A e 3 MG1329F 8H7 ) %F3laz, PTENS] £-4 7 €312 ¥4 35190t
1 ARE 5210 Ve
%2190 YER vle} o], p34E YT} $ MCF7, MDA-MB231 2 DU145
Al 32l A PTENS] Eo]-f-8] AL 3P7F 24 0 = 7HA 8t gl
T3 293 Al E S oAl S PTEN 2/ p34E 244 7F Bet Edl A~A A 31 5
PTEN A& 1I4HEa a4 &4 & S48 50k B A4 o=, 7] MEZE 50
mM HEPES (pH 7.5), 150 mM NaCl, 1 mM EDTA, 10% glycerol, 2 3 2 | o] A
A A A & ¥E 5= 1% Triton X-100 5N 0 & =91 5 3 PTEN 34 &
o]%o}oq PTEN-S ud@jﬂ 275k, Ay | Od A2 /q] 25l & , 100 mM
Tris-HCI (pH 8.0) ©] 5=8-4J ¢ diC8-phosphatidylinositol 3,4,5-trisphosphate 2 10
mM DTT$} $HA| 37°Cell H 405 v SR, 1 3, S S F.0.31, Biomol
Green Reagent (Enzo Life Sciences)®} 17 A<l A 3043t vl %313 tF. PTEN 2]
2d-& 650 nmol| A & OD#bS SA8HE Als So 1Ak o W&
AALEL o 24 2w}, SA TR0 7 123 A o) u| Ak
Al 2~ H| 1(Cystein)©| A ¥ (Serine) 2.2 W ol g XA Q1Ak+8l 842 3] PTEN
C124S W o| 5 AL8-313l ) 1 A7E 5 2200 YER AT
L= 2200 ERY v} o], PTENS] A1 4 Q1A 84 &4 -2l H] 3
p34E o]l o8 Wt Al A A A B AT
ol ¢t A3} = p347}F PTENS] He]-fu]FE s} 2 2 gol&Ad Hal &
uff 7§ k= Al 7] 2

o

(5) # <%, PTENS] Fru] ¥ 3} g eol5A] 33l 7} NEDD4-1¢] 2] 5]
54 o2 24 E M, NEDD4-17} E3 S0 &l 2] 7Fol Al 24 7] 58tk Al o]
B ¥ vk (Wang et al., 2007). &71 DAl o 104 & I8 A& p347t
2174 A © & NEDD4-13} A% 2F-8-3h 93] Wl 7] wjit-oll, NEDD4-1°] PTEN <]
frolF e s} 9 3 2ol wall ol v x| = g akol] p3d 1 ol 9 E41A
o HE AT

HA, U914 NEDD4-1& 3 815, p34+= W& 54| 3= 293 M X == MEF
M| 3 E GFP-tagged p34 & 2F 21| = (EE% GFP EH}_—E W E]) 2
NEDD4-1-siRNA/ShRNA(T= = 2~ = 21 B GiRNA)$}
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[210]

[211]
[212]

[213]

[214]
[215]

[216]

[217]

[218]

[219]

[220]
[221]

i 2~ H Al 7 THINEDD4-1-siRNA : 5-“TGGCGATTTGTAAACCGAA-3"). 7+
Aol it Y& 2w 538 F8l 2455 Y 1 29 E 5 239

Fo], NEDD4-1-siRNA/shRNA X GFP-tagged p34&

o 3= PTEN @ei A o] s=Fo] HA% 07 7 o] et~
%O 1}, GFP-tagged p34 RFa E W 23 A1 A 3F 0| A= PTEN ¥ 2 of
o] AA 3] ZAastt. A o2 Akte] Q14 k= PTEN thila =20
H] & 8}

H:l my

(6) ¥+ A -4 A 3 A 1 CHX(cycloheximide)2] <A 3}ol| A, p342] o] A4
1] 2 NEDD4-1 Yth-of 9] PTEN2] | Q ¥ 7} J gpbi=x] o] L&
ZA1EEA T ol & 98l 203 Al EE p34 el Zef2~2u = 2 NEDD4-1 siRNA
EQ oM 3 PTEN @A o] vbi7k7| & FA 81l 1 A3 & & 249
L ER AT

5= 2409 v}eRY BEe} o), PTENS] 758 NEDD4-1-Y th-2 293 A ol A
QI Q1A p34o] Ao o8 A4S YEld oy, CHXY H g Foll= 44l
71 YER 9l o, o] & 53l p347F NEDD4-1 &] &4 © = PTEN]
ZRHokEA Al S sl dthE Zle gl it

(7) p347} NEDD4-1¢] 2]& 4 © & PTENY] Z¢]-F-H] A 3 E v 7] 8}3= A
ol -2 FAet7] Asto], p34 L Sebiv =R ofA 9 (293 Hi= MEF Al 3%) 3
NEDD4-1 Yt} A2 & Edl A~ AH 3 3 MG132E *] 2] 5} a1, Intact-cell
ubiquitination assay & 3 8} th. 1 A 3E & 259 HERF LT

522500 R vo) o), E]-f-H]F H 3 E PTENS p34 Hd Eef v =g
E WA M3 oA A oA WEEHA HEEN oY, p34 HE St an =g
E 29 A3 NEDD4-1 Yuh$ Al Eoll M= AE 5 A ke

S 7] 293 A E 9] PTEN A A QIMbF-dl a4 &4 WA 83t 1 249 &
= 2600 YEF ST

5260 LER npel o] PTENS] A& QI3 &4
ol A o2 W)= 293 Al A 2] NEDD4-1 ¥ U2 Al £-A]
MEE AT WE GIRNAE A 8] 3F A -G o] &3l EA o] A4
glstiT.

o] 2] g Z 7= NEDD4-1°] p34°l] ©] &2 2 2 PTEN?| & 2]-f-H| A€ 3&5
FEdhE As YeRdT

o

(8) X, XIAP7} PTEN®] Z¢]-FH|#H 5 {53kt Al o]
R 315 9 tH(Van Themsche et al., 2009). ©] ¢l p347} XIAPO] 2] 3l =% PTEN
Zd-fral AR Sl e F=A4 o] FE H sty 98], XIAP- 1 oF-5- MEF
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[222]

[223]

[224]

[225]

[226]

[227]
[228]

[229]

[230]

[231]

[232]

[233]
[234]

Az A Ze]-FulHE s 238 3 skglth XIAP-Y o MEF 4| 3+ Dr.
Duckett (University of Michigan Medical School) &2 -E] Al| & wkerct, 1 A at&
%27 WA = 299 Ve QL)
5= 279 vheRd vRef o], gl A8 5322 F- 3l XIAP-Y oF-% MEF Al 30l A
XIAP2] & o] §li= A& gAs ).
3k & 2890 YER vl9} o], XIAP-Y o}%- MEF A ¥ &
E@_J_\‘ﬂ}q/\]?] 7:10 PTEND}—HHFG o] &‘lx{ ] 71/\ %Q%g}oﬂq
3, %290 e BE}F 7o), GFP-tagged p34& E @l A~ A A 71
XIAP-Y ©}-%- MEF Al| 3 ¢]| 4] PTEN©| 7‘0}711 Ze-Fel A eI s sl
A7) A2 E p34E XIAPY) 5 3 4 © 8 NEDD4-12 %= 3}o] PTEN2)]
Zo]-FH| AR E 24 Td= A& Flsith

GFP-tagged p34=

A A4 3. p34°] NEDD4-1E $3PTENS] B2 2 Z2]-fu|HARlsl x4 £ 4

(1) # <X NEDD4-1°] PTENS] A& 3 W] 2 A3 o] Z2]-f-H|F el g} vk
oty g}, Bi-fH|F e 3} 5 v 731, PTENS] B4 7 € 8}i= PTENS]
A u}F-& F-¢ & o] E(nuclear import)& U 7] gHTh= Al o] H 31 % ¢l 31 (Wang et al.,
2007), 371 A Al o 2¢] vFeRH BEef o], p343= NEDD4-15 5 319] PTEN
Ze-Fe A E =4S Gl 4] Aol 75k, & EE At E S
p347} PTEN®] .- H| F ¥l 3}ol] F&F-& w| %] =#] #4513l

WA Q1A 0 2 p34 @ NEDD4-1S H & 5hi= 47 9] & Al EF5(MCF7,
MDA-MB231, DU145, 2 LS1034)E p34-siRNAZ E Wl 23 M A] 7] A1, Intact-cell
ubiquitination assay & &3l PTEN®] f-H|# ¥ 3} JEf & Al 1 235 =
3000 HFEF AT

52 3000 WHERd vEe} o), p349] Yrh& EE o Al 50 A PTENS
Ry -feHEEE SV A

3 MCF7 M E5 p34-siRNAR 244 7F ot Edl A AN F a3} A EX

TS ¥ dlad 552 o]-835fe] PTENS] && 8 #4810t} 1
ANE = 310 JeERH AT

%= 3190 YER vle} 1Fo], PTEN ¥l A 52 p34-4 t}-2 MCF7 A ¥ 2]
A8 Bl A el Al HEEH P oY, A E SIRNAR A 2] E M EZ o A=
PTEN®] 3154317} 71 ¢] LhebLhA] @hSkeh. 71 Th7), 2 1) 9 €1 515 PTENS
p34-HTHe MCF7 Al X 9] SR & 2o A ut A& ¢t} o] = p349] d e
PTENS] F.x--8]F €3} 2 31 4 3k(nuclear localization)©l] % S Fu}i= AS
Fherieh.

(2) NEDD4-10°] p34¢] ¥&l o)) ulg} PTENQ| ¥ w-F-8]F € 3lo]] o g-&
n] x| =%] 2AsE7] 9138ke], MCF7 Al 325 NEDD4-1-siRNA, p34-siRNA, H/E1=
GFP tagged p34 2 24|t < EWH A HAZ 2 PTENS] -1 HH S E
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[235]

[236]
[237]

[238]

[239]

[240]
[241]

[242]

[243]
[244]
[245]

[246]
[247]

ﬁ,é}?\iu}. 1 AE E 320 YERPAT

20 YEb ulo} o), B %H]fﬂﬂﬁ}fﬂ PTEN-2 p34-Y th-3 A Lol A =
¢ 2.1}, NEDD4-1-siRNA 2 p34-siRNAZ 3 E W A 3 A ol A =
] o]—o q_

i

m}ll m}ll

El
L5

et

(3) o1& A537] A, B4 A5S El € E2 a4 &4 s, A€
GST-PTEN % 2 -5 Flag-tagged NEDD4-15 w3 3} = 293 A E 2 e He g
oAl =25 9/ = His-tagged p349) vl &5 th. 1 2 GST-PTEN ] Cell-free
ubiquitination assay & 3 8 th 1 A& & 33 2 & 3400 YER AT

= 3301] Lebd B9} o], PTEN-S NEDD4-17F & 41 8}3= 73 -$-

Fu1FE 315 0} NEDD4-1 2 p347}F 2.5 EA418k= 725 78}
FJ H A €l 315 vt
TG & 3400 YpER vhe} do] PTENS] #2]-f-8] |l 8}5= p34ol] oj&H o=

A AR 0, o] = NEDD4-19| 2]&f| v 7] ] == PTENS] ¥ = ¥

225 H| AR 37} p34e] ol o E 4 o)eh= AL 2] g,

X

|

Pn U] 141

e o

4) p347]' NEDD4-1-7| 7l PTEN 8] A €13} 24 o| A B2-FAF 49
Bhi=A) o 2 ZAFESTE E1 2 E29] F4] = YA 8ol A GST-PTENS p34
2 NEDD4-12} vl 9§t %, Cell-free ubiquitination assay S ‘& 3ll PTEN <]
A E FA S Y 1 A3 E = 359 YERA AT

%= 359 L}ebd vle}l o], g A GST-PTEN-> Flag-tagged NEDD4-1 2
His-tagged p345 4 5}5= 293 A 329 7\1 AL FZEol| A E2 B4 S48t
oA E s [ o B2 47 lS we Hl%‘ﬂﬁ}ﬂ Al UL o] E Fe
p347} E2-fAF AR Y] H3E otA] &S gl ek, 7]
A3} 2 7 p34i= NEDD4-19°] 213 v 7} = = PTEN/] 2y g
Z-Fe A E 2= A s U

A 4. p349t S AT S 5}e] AA F4

7] Al 1R 39] A4 AdE F35He], p34i= NEDD4-12]
A7 -8 e 82 A e o Z M NEDD4-1 thil - o] ol Al 8 oAl Al o &2
z7da}y] Wil p34e] Ytk PTEN & 2]- 1| F 9 3k5 7] 7],
NEDD4-1¢]] ]} v} 7] ¥] = PTEN®| K. x=-F-H| A 3}E 5] PTEN T4 4
FEE T A S Gl

(1) p347} NEDD4-1/PTEN 7 2ol A ZFed gt 5 FaA2A 7|5 4
AD=AE FRA5H7] Hshe], p34-siRNAE & 8= MCF7 % LS1034 A 322
A& AAsES o, g 3 A of A o] (Colony-forming assay) 2 43X E-o}7}

oA 0| & 55 .
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[249]

[250]
[251]

[252]

[253]
[254]

[255]

[256]

Ak Al o] Ho)| & 36t Yool 6 A ZHo|E 30079 w2 AEE
S 8% (clonogenic capacity) S =435I th Z# o€ S 31aL 10
WA 149 0] At T, XS 14 }a1,0.01% ]~ vlo] &2l o R
o Al
=

AXE OM o] o] = 7] 9 o] 73T} 1.6% o 7FE 2225 10% FBS &
¥ 3}5}= 2X DMEM 1= 2X RPMI-1640 vl X & o] £35}o] A 23 T o] 5 6 4
S o) Eol HItsle] AXE o}V Yol EE N T o] 7]l 0.7%

o} 7FE . ¥ 10% FBSE ¥ 3513= 2X DMEM 3= 2X RPMI-1640 Hj] %] ©]]
TFAIZL A (100 E A AT 0] & 2~35F11 37°C v 7] el A mlj &gt 3,
Aud o =2 ek ALkt

1 ARE X 36 WA = 38 YEMYSIT

%= 3600 YER vle} 1F0], p34-siRNAE &l 8}i= MCF7 2 LS1034 A £ 2]
Ao *El_a”i siRNAE W& 8}= A3z o) v]&to] A &}A ZAsait

WS, 5 37 3 & 380l YHERL BEe} gFo], p34-siRNA R A 2] | Al E o] =t
AW = ) zatel vl slo] AR 5HA FHAE A o (= 37), fHEhe] 7]
A E RATH(E 38).

o of

(2) PTEN®] EF -7 2FQ1 Abo] S E29} cde6 - AL & ZF%% al7] ¢}
o] RT-qPCR ¥4 & F-35te] gQlat3lth. Al £ 5 p34-siRNA H= 21 &
sSiRNAZ Edl 233 X[ 71 & 47| Al 2 H-E] 5 RNAE TRIzol(Invitrogen)&
o]-g3s}o] ¥-2stal, RT 3 €] ¥ *(Bioneer, Daejeon, Korea) 2 8731 dT 16-18
Zglo] & o] &35fo] AR A 2l DNA(CDNA) 7FehS Al 238151 th 71 118, 817]
19 Zol AEE o] &3] p34, cdeb, Ao E - B2 f- 7 A}l T 3o
RT-qPCRE =33t v} 72 A& 5= 399 YER ATt

31
[Table 1]
p34 F |5 TGGCCTCTAGCTCCCTCTTT-3'
R |5~ GCCAGTAAGTTGTCAGCCACA-3'
cdcb F |5 CAGGTTCTGGACAATGCTGC-3'
R |5 CTGCTGAAGAGGGAAGGAATC-3'
cyclin E2 F |5 TGCTGCCTTGTGCCATTT-3'
R |5 GTGCTCTTCGGTGGTGTCATA-3'
GAPDH F |5 AGAAGGCTGGGGCTCATTTG-3'
R |5 AGGGGCCATCCACAGTCTTC-3'

5= 399 YERA vEe} o), p34-Y Tl AM|3Z ol 4] PTENS] B 772 291
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Abol 28 E2 2 cde6 -7 AHe] wh f=5e0] AT o] B Fall p342]
Yr}g& Alol 2l E2 D cde6 G- A A S slakz st o 24 oF A F o] AL
A A g gl

[257]

[258]  (3) p34 Ytk & Ml E F2loll thEk oA &35 U] ZAsH] st &
W 5L obg # 0 2 | EglAlo] Z -5 4 p34-shRNA W E & w3 5l =

DU145 % MDA-MB231 Al| 3£5-2] Wo| 55 & &} 3vh. WA TeR-H A
2} 21 =2l peDNAG.0/TR (Invitrogen)S DU145 2 MDA-MB231 A %9
EWAAHAI 7] T3, & 2F22E A W (blasticidin 10 pg/ml) 2.2 3+ &<t
BT TetRES B d k= EEAEES &-TeR FAZ A &R T4 &
ol FRAE AT F Y TelRS #LAsh= 25223 AEH S A
H1-p34-shRNA ¥ E{(5'-CCCTCTTTGACCTCTCAGT-3)& YA EH A HAA7]
2, Al 2 Al (zeocin 300 ug/ml) &2 35 & <F A H 5o
Bl E g} Al o] 2 9.5 A (Tet-on inducible) p34 Al £F5 3t} o] 5
HEgA Lol S8l =F A7 3 TetRS ¢ 8= DU145 *== MDA-MB231
Holol 25 AEe itk AF71 Ho|Fo] HEg Aol &3S A2 e+,
A28 EFEE o] -&ate] 2 ehla of Whg % A} gk, A3 7] Mol 59
PTEN A4 Q14 #al g4 24 2 J& A Aol & F3itt 1 A04E =
40 W =] 430l L}ER AT
[259] =400 L}ER BRe} o], DU145 BE3= MDA-MB231 ¥ 0| S0 A TetR <]
Hl3] S kol gl o, & 410] vJEFY vlek o], DU145 B3 MDA-MB231
H o] 2o B ET}Alo] E & (Tet; | mg/ml)S X 2] & 49 p342] ©& o] A=
PTEN & o] Z71g-& 22135t Q14F8) Akti= PTEN =<0l BHd] #| }Eiﬂr.
[260] E3H 5 420] YER Ble} Zo], DU1I45 B MDA-MB231 ¥ o] 520 A
H Eglrlo] 28 X gle] 28] PTEN A4 1AHE8)| a4 &4d o] F-7F31 3t
[261] 3, 5 430 R Ble} Zro], DUI45 B MDA-MB231 ¥ o] 520 A
H Egpalol &7 Aol o ek g do] AA 3] shag S Flatgit.

Ot
S
£

oﬁirﬁi‘l

[262]

[263] 74 0 8 A7) DU145 3= MDA-MB231 ¥ o] 59 xﬂﬁé A
HEstgl o 2 BrdU oA Ao & 53tk 1 AHE = 44 D L= 459
L ER AT

[264] = 4400 Y ER v} o], HHE g Ao E- 0 R A H M E=
HEZgAL| EH 02 A ¥ A 8- Aol v]sto] o] A A sHA
st

[265] LS L 450 LFER BRe}l ol Hl EgfAlo] ' A H M E=
BrdU(Bromodeoxyuridine) 9] =4 o] & %] 5} Al 7FA = Sl o).

[266]

[267]  (4) p347} et A o 7 U v = A EE A x5 7] H5te], p347t A= H A
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%+ Hs578T Al 325 d E=Zulo] ] 24 ¥ ¥ <l pBabe-puro(th&=+) H+=
pBabe-puro-p34% E RN 2 HAAI 7] v} 5, 7 2 w}o] Al (puromycin 2 pg/ml) &= 25°
S AE St p342] W2 F-p34 FAE o] &3 A AEH 5H S F5he]
gelstlvh. 37l o= Al g Al F o] vild FAE gl A RS
Tt o, 15 A4S BEs T L 2 HE & 4600 HERA S

[268] =460l YEFW vlel o]t M E B W ShE Al ol A K p34E
Qb4 2 o & W 51 Hs578T Al 3o A PTENS] &l o] Zhashglon, &
G ol FA 3| sl

[269] o] gt A} 2 HE| p347} PTENS 58 o Al 52418 A 3-S gls)i .
[270]

[271] A Al 4 5. p34¢] F A A (tumorigenicity) 7% 3}

[272] (1) p342] &l o] NEDD4-12] &Aool o3-S v X = #| & 2l5}H7]

fate], 471 AAl e 4-3)o A FH e H Eetito] 2R o R f27Hs s, p34
shRNAZ ¢+ % © & ul&]3lo] p342] W& S 317204171 DUL45 W o] 5
MDA-MB-231 ¥l 0] & o] &3}0] 317]9) o] A3 & 35t t) del=w 7+
ﬂ = Balb/c %E m}-5- *oﬂ H) ek F ko] o] F o] 2 H(xenograft) & &

27_7] 7} 180 mm3°ﬂ _LEO}S’,?\Q UH% OOLE'-_ 0}04, 10 mg/kg«] S
HEgiAlol 1S o3 (th 272 vehicle® & 5-0]), T4 A7 &

Adete] BABHA. BE FE AQE obal v A AE H A FE e o
ol goll 23 9489 ol We Ea ko] whet YAt 1 ANE =

47 WA & 520 YRR AT

[273] 547 2 X 489] YER v} 79], p34-shRNA-E @l 2~ F A ¥ DU145 o]
= p34-shRNA-E @l =314 ¥l MDA-MB-231 ¥10| 58 ¢ 3}aL
H Edtrlo] 818 Fo] 3l Lo A PTENS] W&l o] 71819 2™, NEDD4-12]
W o] sttt

[274] T3k 49 2 &% 500 e v} 2 0]) p34-shRNA-E @l =3 A 5 DU145
H o] 5= 3= p34-shRNA-E @l 2~ 34 ¥l MDA-MB-231 W o] 52 9]¢ ]3]
o T S HEHA O] E- S Fo 8 A5 tjx ol vl o]
A A A A

[275] S =51 W 5 5200 YERA vhe) o), 2 wp- 2 S ok 22 9
Ao 22 38t A A3, PTEN ¥hil 2 & gl Egiabo]| 29 Fof 3, 743 3l
F A3 E et = gl ik

[276] o]t A3} ZH ¥ p347} NEDD4-12] &4 A& 7Fa)stcl= A
glstint.

[277]

[278]  (2) p347F NEDD4-19] ¥F %A @A v X]= a4 & A F317] 918k, &

Wy 2152 Q1A p3d4E WA 3R] &= p53-null MEF(p537/MEF)
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A 3 (Millipore, Billerica, MA, USA)E &85} th. NEDD4-12 &5 YT 4=
ZFA) A kA1 qF NEDD4-12] 233 o] Rasel] €] 3f] vl 7] ¥ &= p53-null MEF A| 3 2]
A S ST A5 A37F Barg vk Ivk(Wang et al., 2007). 7] -
Aol 7]Hbsle] B wlg 2152 p342] ¥hd o] Rasell 2] & vl 7l ¥ = p53-null MEF
Az o] Mo v = a3 E H 2= ZAPO}@E} p53//MEFA| 3 o] vl 2] vk
2 A A BAE Tt 1 A E 53 2 5 5400 HER AT

[279] %= 530l e vpe} 3ol p53//MEF*ﬂ+°M DW“ A g FA e A
p34¢] &S PTEN W3] o] 7} 4 2 NEDD4-1 w3 &) Z715 f-ukah il

[280] T3k, & 540 ERA vk} o], p53/4/MEF Al ol A HE A H-4] 8 =3t
A3}, p349] W8 RasE 333 p53//MEF A ol H)8le] Al 2429
Holl A F7HE Ve AT

[281]

[282] Q) Bl EZulo] & 2 7] HEe] shRNA B & o] 8-3}o] A 323 NEDD4-1
Y th2-p53-null(p53+) MEF A 0l A p342] 954 248 A3}
NEDD4-1 5 th&-p53-null(p53/) MEF Al 2] vhil A w3 2 g4 2
FHIFAE S E BT LA HE B 55 WA & 5790 YER ST

[283] %= 559f e v} o], NEDD4-1 Y Uh#-p53+ MEF A| 3Z )| A p342] Wdl-&
PTEN®] T4 & faa}x] ottt

[284] =& L= 56°] WhER AR} o), F g A o) Al o] A 3, NEDD4-1 Y th2--p537
MEF A ol A p349] Wk ol & B-atal A3 A o] A9 -& gelstl vt

[285]  EESH L= 57¢ vhebd upe) o], fru| st o Hlo] AR, p34o] S 2
shRNAZ & &}5= p53-null MEF Al X ol 4] PTENS] Z&]-fH| A3 E
F %389 © 1), NEDD4-1 shRNAE 6&3} NEDD4-1 Y th#--p53+ MEF
Al 3ol A= PTENS] & d]-FH| AR 3 E #0814 k). o] = p347t
NEDD4-1¢] ¢]&4 0 % Rasell 9]5to] vl 7} ¥] = p53-null MEF A 3% ¢ ¥ & &
g 7T AL o] gt

[286]

[287]  (4) p342] NEDD4-19] ¥ 9kA] @A o)) w| X = § 7} 7} PTENo|| ]34 214
o F-E g5l 7] 9135ke], PTEN shRNAE A 3= p53-null MEF Ml 325
o] g3lo] gl 5 2 H&E g A4S 73 11 A5 & 589
L ER AT

[288] %= 580l YFERH BEe} 2ho], AV MEF Al ol A p349] 3 Rase] WY
A& A= A ST o]i= p347F NEDD4-19] F 34 24 &
PTEN®] o] &4 02 A ZITh= A1& ol v gk,

[289]

[290]  (5) 917kl oF Z A ol A p34, NEDD4-1, /%= PTENS] 2422 A A&
ZAFSHS T NEDD4- 15 5 %F PTEN -8 €138} o] oFA 4 24224 p349]
715 2#3ER S ul, Q17+2] oF ZF ol A p342] 2El-& NEDD4-1°] 23
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[291]

[292]

[293]

[294]

[295]

[296]

[297]
[298]

[299]

Fr5=¥ 3= PTEN ¥hl A 52 0] Zhavof] &k 1A 7HaAd o] sldid ol &
AZ317] A8Ee], B w258 p34, NEDD4-1, 2 PTENS] 28-S 1357 2]
o e 219170 8 Ageke] ahekd Ef 418 TMA(Tissue
microarrays) 0}04 A 7+a o)

135711 ] 9% AE F 9071(66.7 %) 7F p34-FAd o] R 31, 4571(33.3 %) 7}
p34-574 o]O*E} e, NEDD4-12] &2 9070 2] p34 A A& - 8570(94.4
509 MEA AEEH AW, thrh47(58/85; 68.2 %) S| NEDD4-1/p34 ¥4 A&
PTEN thil 4 & & 5} GITh NEDD4-1-> p34 &4 A135(45/45; 100 %)l A &
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[Fig. 9]
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[Fig. 17]
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[Fig. 27]
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[Fig. 29]
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[Fig. 33]
E1: + + + + + +
E2 (UbcH5¢): + + + + + +
Flag-NEDD4-1: - - + - + +
His-p34: - - - + + %
GST: - -« - - = +

%

o

'
“+

ST-PTEN: -

=

=

o

©

-

&

o

w

O
GST-PTEN
GST

o His (p34)

e

Q.

=

Flag (NEDD4-1)




23/40

WO 2014/157965 PCT/KR2014/002617
[Fig. 34]
E1: + + + + +
E2 (UbcHS5c): + + + + +
GST-PTEN: = -« + 4+ %
Flag-NEDD4-1: - - + +

L
i
]

His-p34
GST: - + - -

£

GST-pull down




24/40

WO 2014/157965 PCT/KR2014/002617

[Fig. 35]
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[Fig. 47]
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[Fig. 48]
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[Fig. 49]
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