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(57) Abstract: The present invention relates to a marker for a
diagnosis or prognosis prediction of esophageal cancer and a
use thereof. The present inventors have observed the correla-
tion among the expression level of ATP6VIEI(V-ATPase
subunit V1E1) proteins in esophageal tissues derived from
esophageal cancer patients, the histological grade of the eso-
phageal cancer and the survival rate of the patients, and have
identified that when ATP6VIE1 gene expression is inhibited,
proliferation, mobility, metastasis, apoptosis, and glucose
metabolism of esophageal cancer cells are inhibited, and thus
the gene is an important factor in tumorigenesis and the de-
velopment of esophageal cancer. Therefore, the ATP6V1EL
gene is expected to be used as a genetic marker for the dia-
gnosis and prognosis prediction of esophageal cancer, and be
variously utilized for screening therapeutic substances of eso-
phageal cancer which inhibit the expression or activity of the
gene and developing medicines.
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[72]

[73]

[74]

[75]

[76]

[77]

[78]

7] E 9l 4= 91t} RT-PCR 7| E = w}7] S22} t) 8k Eo] 22l 717}9] Z}o]n

A olo L B AE [FH EE ohE A d e EH oY, jEg ekE o,
HI AL 2 2 . B] Z(ANTPs), Taq-E 2] o] 2= B A Aol 42 B4,
DNase, RNase & A A, DEPC—ZF(DEPC—water) Hg 58 238 4= i}, =g
A 27 02 AR E &= Aol §o] 2]l Zeto ]‘ﬂ ’Vc‘}% xEs A
T 2 U89 7| E=DNA H & st/ Hal Hag Hy 84S E3ehE
7IEYU 7 Atk DNA 3 7| Ev, A e 19 v o) # & sl cDNA7E
EREE A gl VRS ek, VR ARt FA B 1Y
@A o)) 3] HEel= cDNAE X33 4= o) 555&, = g o] 7| E= g 9
A F A A 7F g st e o] 9l WS Zh mlol AR oj o] FE Y 4 T
S ¥ g o] VI E= ELISAS Fa6ky] Hla Badt A 248 ¥36h=
A& EH 0 F 3l 7| EY 4= U ELISA 7] Ei= np#] @il Ao tf gk 5-0] %<l
GAE xdsi, A7 Gl 2E=E SA 5= AlAE 23 4 7] ELISA
JNEE "gdd-3A 58A"E AT FAE AEST T A=A o E =
T A H 22 34, WA v (chromopores), 8.4, 2 19| 7] A& 233 4 Qi)
L2 !

A et Gl e Sol4d FAE 28 = A
A

9l (detection label)2] A1
ol gt & > HA, §FE, Y=, W=, v Al Y AH(microparticle),
A5 2 A E AR T YUAR o] Fox] g Foll A AEE e,

ofel] Al gh¥ = A2 of .

l"i* H (RNase protectlon assay;

¥ (northern blotting) . &
S E3 =AE 4 9l o) o]

OJJH ]' & (Real time PCR) RNase H. %
RPA), 1} o] A 2 o] & o] (microarray), = =0 &
o) Fo) 7 e 2 E B = 1F o) o] WY
A ek A o=
A7) G W e 7ol el B 4ol g o R o 2d
!

=
Bl (western blotting), WA A & 724 Y (radioimmunoassay; RIA), WA} H &

=S

221 (radioimmunodiffusion), B4 H & ¥4 H(ELISA),

H o 2 79 (immunoprecipitation), F-A 3 -2 1 (flow cytometry),

H 3 3 A H (immunofluorescence), 2.--=1 H| Z U (ouchterlony), XA 117
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[89]
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1

[e)

F= siRNAY 5= QL.out, o] o] A5 %] &=

M| EF¢l] ATP6VIEL siRNAE E 23 H3to] 7]
17131, A 5ok A EF9] T4, AE, AME, Hol 59

o Al SEO M AT F A Vs e T AT

| A+=, ATPOVIELS] W32 A S| A1 71 A =9k Al £o] -9
FA o] A = a1, A EZF7] X &e) HdeEE b=
cell cycle arrest7} & o} U, A 3 2}H A (apoptosis) -5
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A1 ERKS}INKO] Q12bs} Zha & Fal 2 =g
A E o] 252 o] AAE S ERlshlvh(AA o
2 g o] EvhE A ool A
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oA AL ATP &5 e, R85 F5E
Fomm Aok Aol x e Faf thAbE ¢l sl |t
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[¢)
ool oy iz A wol §-85H0 ©1 88 5 Ak

=

™
>
bt
ks

v

o T
ll UO{I

2
kd
to
[
ox,
o
quo
oy
ox
mtm

—l U

— o
e
12
2
it

o B
12 nlo

—l |
ol
2L ofN
)
A

lo tlo

i
oy H
N
:(‘>L_r‘
ofl
o
o
©
Y
N
r

o

i
wh 2 g 7] oFshA 245 ATPOVIELS] Wd = 24 AAAE
hyA [e) =33

ol :1%
-
¥ M

g
N
oo 0

g

ojft

_E

)

rl

-\

>~

o

oo Ho

Y

98&'

rigt

12

i)

1

B=)

)

H

rir

ot |
(o]
2,
1o
)
o
i
_o&
oo
i
rlr
ot
-_&4
S5,
2
2

4
o
82
o
r W
ik o
pac
uls
%
rf
o
o
[o;
ob
e
N
ox
Mz
K3
=
i

2,

glovt FALAL FY A, 3 9
worre] efsly 2y e B
=

H] - Fol(el & 5o, W,



EEER

af

)

PCT/KR2017/002882

ARk, F G Al £

=

11

o) e o}

WO 2017/164568

-

ol J
o i

| 52A) &}

A

=

-

A o}

5

B8 A5 A &2 5o

ol
=27

5}
5)
4

=

al

5 7)e} o]
&4

ok
2

3

g Al <

T
T .

<234, o]

ol

. o

;&

N

A 19 1 WA 332

ks)

ol

J= 1 kg B 0.001 WA 150 mg,

o))
=

A

T .

EL

0.01 WA 100 mg-& v == 4

T .

T

Hi

5

2} =]
=2 |

u

[98]

)
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o
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ol

JwNO
0
)

B

9] ATP6VIEL §-7 #}2]

AL R TR = A A gl v

A A7 Al

T
T .

“EL

-

il

3] ATP6VIEL Y] &

)

Y
o
Mo

ol

=

1

T .

T

T

E32E

ol

T

3l %] %]

ako] A

*H (immunohistochemistry), 2
[e)

H (immunofluorescence) 2. & o] Fo] 7l - 0 2 HE] A El ¥
Ed

oL}, ofel] A

3

[

o

A ol

A2 e A

(western blotting), 8.

7] Al
1,

)

471 ATP6VIEL 72 4 9]
n}o] =1 2 o] #| o] (microarray), =% &3 & (northern blotting), ¢ 2~&

x4

etol =2 of
o]

=t

[99]
[101]
[102]



12

WO 2017/164568 PCT/KR2017/002882

[103
[104
[105
[106

—t e e

[107]
[108]
[109]

[110]
[111]
[112]

A ee] o) 2 g o] o] AAH = AL op ot

[HA] ]

AR 1 AF ] 2 A Sy

1-1. 23 73 2 E 4]

16078 & A = qF gk} 2 3178 o AN 02 RE ¢34 228 B3l el
AE 2Ag Ao, A M-S W st 2R 19961 F-H
20073 7kA) A A7) Aok $hate) o 3t We] e do|H & a gk
25 222 F % A A 7 o) (tumor nodes metastasis; TNM) -5+ of] 7] HF&} o]
We)ord B4 S YReelth 7] BE AR 24E 10%
¥ = (formalin) & 2 314 g & 3} 2} 3 (paraffin)ol] 3 v A] Z T}

1-2. A Y x 7] 3} 3} 4 A} | (Immunohistochemical staining)

371 A A el 1-19] Wi ol wheh shep o EufA[F] A 59k Sk} He= A AR
2l A% 2= ol A #l(xylene)-S A 2] sle] EufefA 8}A] 7] a1, thA]
T3}A1 7] = 24 (rehydration)2 1 83} T}, o] & A7) 224 -& TrisEDTA
buffer(10 mM Tris, 1 mM EDTA, pH 9.5) <& 4 5}of] 98°Coll 4] 20 & 9} microwave
Aelstol 224 W o] mE ¥ w5 slal, A o] H| 5 o] #Ql A& A&l 5]
A3l Eetol=e) HE A tholA B2 7] & 9(Dako REAL™ Peroxidase Blocking
Solution; Dako, CA, USA)< 81 &t A &3 ltt. th= 2 2, 24 o] 1:1002 2
3] 2413t ATP6VIEL 5-©| 4 12} A (Sigma, USA)E ] €] 3}z vl 93k 3= washing
buffer(0.1% Tween 20 in distilled water)= 3 -1-3Z, DAKO REAL EnVision/HRP,
Rabbit/Mouse(Envision) A% 8 N8 x| 5Fo] HE-gA[F ), vb-g & ThA] g
Z 22 3 4-a1 A A4 9 (chromogen)= 74335} S T O] T Ze}o] =& Meyers
hematoxyhnflfﬁ =3 A8, e 4 & A 2 ¥ Canada balsam & & v}-2- & g}
T A o7 #EE .

1-3. HFZxA 3t Ay A #24

7] 129 Wi el wheh A=k A s A FH Az
ATP6VIELl th & 12+ &4 = we R E R A L A R
et ) A 7} 5 (staining intensity) 2} V-ATPase subunit V1E1¢] tf g 34| 2
A A B &S ﬂﬂo}O% st G A= 1(FEh, 2(R8), B
3(4Eh o= Hrbaldar, A E M E 9 B2 1(<5%), 2(5%-25%), 3(26%-50%),
4(51%-75%), TE3= 5(>75%) o Z Uyo] Hrstan). o) 3 Ay Al 4w 0
Oﬂ}\ﬂ_ﬂ /q] /] ﬂ]-goﬂ r/Hq_} xqz,:g ;’o}oq U:]Oﬂz;dg_tﬂoﬂ}\_ﬂ H %17]- p3 /\E
AbEseith A, 24 A A A AT 3ol AL, A A S
H| £ 0] 3(26%-50%) 2. % H7Fe A9, HE HA7F dee 471 F A48 Foho
9- o= Qi) 7 W9l = F W o] W st} A ol F]eho] T Y
Aslslal o, ol xfol 7 & A G- o mete] HE WU AR E

O
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A g

[113]

[114] 1-4. A X v < 2 E 23 M (Transfection)

[115] Alek 215 QF A 3£ = TES-2 RIKEN(Saitama, Japan) & 2 78 &5t o ™, 10%
FBS(Invitrogen, CA, USA)7} & 78 RPMI1640 1l %] of] A wjj 2k o}iiu}.

[116] %71 TE8 Al 3 W] ATP6VIEL®S] & & 9 A5}7] 9l8ll. ATP6VIELC] 5] %<
siRNA(siATP6V1E1, 5'“CAGATGTCCAATTTGATGAAT-3")E Gfectin(GP2000)<
o] gl M|3tol ElAH At 724 1F FF v ekl T e R = o] =
A A5 EFASEA] 2= nonsilencing control siRNA(Qiagen, Germany)E & & &t
2o EdAAA st T sl

[117]

[118] 1-5. RNA % ¥ Quantitative RT-PCR

[119] Alek 215 QF A 3E TES®l TriRNA A| 9F(Favorgen, Taiwan)-S- A 2] 5} total

RNAE F%3}31, random hexamers = ©] 83}l RNAZ LB ¢cDNAE A 513 T}
AAZF F 38 Ao 2 ¥E-S-(real-time PCR)-> qPCR preMix for SYBR
Green(Enzynomics, korea)= ©|-83}o] =8 3151 2.1, 27] PCR 3} 7 o] A A8+
zefoln 4d-E &hr] & 19 YRl AT
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[120]

[3E1]
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4 wE (M4 AT
hV-ATP6VI1El |Forward |5'-GCA CAA GCC GAC CTT TCT-3' 3
hV-ATP6VIEl |Reverse |5-TTC ACC GGC CTA GCATTG -3 4
hHIF-1a Forward |5'-CGT TCC TTC GAT CAG TTG TC-3' 5
hHIF-1a Reverse |5-TCA GTG GTG GCA GTG GTA GT-3' |6
hGlutl Forward |5-CGG GCC AAG AGT GTG CTA AA-3' |7
hGlutl Reverse |5'-TGA CGA TAC CGG AGC CAATG-3' |8
hHK1 Forward |5-TGG AGT CCG AGG TTT ATG-3' 9
hHK1 Reverse |5-TTT GGA TTG TTG GCA AGG-3' 10
hPFK Forward |5'-CAT GAC CCA TGA AGA GCA CC-3' |11
hPFK Reverse |5'-CCA ACT CGA ACC ACA GCC CTG-3' |12
hENOL1 Forward |5-CGT ACC GCT TCC TTA GAA C-3' 13
hENOL1 Reverse |5'-CAA TGA CTT GGG CCA ATT AC-3' |14
hPKM2 Forward |5'-GCC TGC TGT GTC GGA GAA G-3' 15
hPKM2 Reverse |5'-CTC TCC CAG GAC CTT CCT AA-3' 16
hLDHA Forward |5-ATC TTG ACC TAC GTG GCT TGG 17
A-3
hLDHA Reverse |5-CCA TAC AGG CAC ACT GGA ATC |18
TC-3'
hVimentin Forward |5'-GGG ACC TCT ACG AGG AGG AG-3" |19
hVimentin Reverse |5-CGC ATT GTC AAC ATC CTG TC-3" |20
hMMP2 Forward |5'-CCA CTG CCT TCG ATA CAC-3' 21
hMMP2 Reverse |5'-GAG CCA CTC TCT GGA ATCTTA 22
AA-3
hMMP7 Forward |5'-GAG TGA GCT ACA GTG GGA 23
ACA-3'
hMMP7 Reverse |5'-CTA TGA CGC GGG AGT TTA ACA |24
T-3'
h18s rRNA Forward |5'-CGG CGA CGA CCC ATT CGA AC-3' |25
h18s rRNA Reverse |5-GAA TCG AAC CCT GAT TCC CCG 26

TC-3'
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[121]
[122]
[123]

[124]
[125]
[126]

[127]
[128]
[129]

[130]

1-6. 9| =¥ £ (Western Blot)

Abed 2] 59k Al X TE8©l Radio-ImmunoPrecipitation Assay(RIPA) ¥ 3 (150 mM
NaCl, 50 mM Tris-Cl, pH 7.4, 1 mM EDTA(ethylenediaminetetraacetic acid), 1%
Nonidet P-40(NP-40), 0.25% Na-deoxycholate, 2 protease inhibitors)E | ¢] 5}
= ﬁoﬂ*l 713110 &}t L& ol Folw F AA AxE Sles
%/}:}v‘i« 6£O}Cq D}HHFGZZU%C Ij- o]ﬁ ZJ?H l-:-E/] D}HHFGQ_
°]-g-8}] SDS-%HOEL%O}H}OL 2 71719 5 (SDS- PAGE) = 5]
o] 7)ol upe} oA ofrfol = A ol M e H 5 E 3 &

E W29 (transfer) 7782 A Al 8Fo] 21714 ¢1 S5l upel 2 2 o] Tl Eo
PVDF 1 Bl Ql 0 &2 HAX 525 sh3lt}. o] & @ saral shi= Z42he] &
Sol4Ql 13 FAIE 9 He 9lo) Al she] W), ¥ A
12} &A= 8h7] ol W gk vhef 2Tk ATP6VIE1(Sigma, USA);
p-JNK(Thr183/Tyr185), ERK(extracellular signal-regulated kinase), p-ERK,
p-paxillin(Tyr 118), Cleave—caspase?> cleave-PARP, AKT, p-AKT, PKM2, p-PKM2,
AMPK, p-AMPK, mTOR, ¥ p-mTOR(Cell Signaling Technology); INK(cjun
Nterminal kinase), cyclin D, cdk2, p27, p-FAK(Tyr 397), FAK(focal adhesion kinase),
Bcl-2, & B-actin(Santa Cruz Biotechnology, CA, USA); paxillin(BD Biosciences, NJ,
USA). 12} A o} jE A1 i B | Q12 W 3 &2 & 7-a1 23} 3 A 9f vE-3- A1 70 -,
chemiluminescence A| 22 ©|-8-3l 7hgsto] T&starA} shi= G2 o] vhd &g
gAskA . L3, 271 poactin®l] tHEE 12 A & o] &8l ELd7 =
N BEE2H S 53580 Boactin B A Fo 2 7F A Z o] vhulA of
g3l

=2
2

S
-

i

1-7. A ¥ AEF Y

=X

Cell Viability Assay)
T st7] flsto], Al A1 ¢k M 3221 TES M| 32 & 3 Es)o]

O 2 51, Egl ¥ EF(trypan blue) €4S A2 $ 5% &

TR o] & A4 ] (hemocytometer) S ©] €3] E€] ¥ &

& ool A2 e & S5l h

1m
oL A

i

1-8. Al X o] 5 2 3 <& 4 (Migration and Invasion Assay)

In vitro v} E 2] Z(Matrigel) invasion assays & 3 3}7] 913l 6.5mm E ¥~
¥ (Costar Inc., CA, USA)E o] &35t Edl g IEE nfEY AR
FHstar, viEY A ol AEE A S F ettt o] F oM HEE
AAs L, EY A W Z FHFF ALES LA F s &

o] @ 2l(hematoxylin & eosin).&. = A A5} T}, HE] o] F2E A E 52
Fatdn A st A 5 A8
Migration assayt™ ZH & vlE L] A2 I8} &2 A el A /7] invasion
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[131]
[132]
[133]

[134]
[135]
[136]

[137
[138
[139
[140

— e e

[141]
[142]
[143]

assay o} FAREE WH O 2 =35 ith V] e 5

shsich.

)

407 38 B4

i
-

1-9. ¥ & A X 3} 8} & A (Immunocytochemistry)

Abed 2w ok A £ Q1 TESS PBSE A 4%
v} 2} ¥ F 2] 3] = (formaldehyde) S A 2] 3t Al £ &5 214 5t} A7)
AL, 0.2% NP-405 2174 Al ol A 2] 3te] Al 2534 & F7HA
BSA(bovine serum albumin)E 1A 1} -5t A st E27) 24 & 423515l o
o] o] A p-paxillin®l]l 5©0] 2] Q1 12} A& A g]sto] ¥h-& A 7] a1,
Z9¥l(thodamine)©| A3+ &v}-$-22 22} 34| (Santa Cruz Biotechnology)E
A 2] shA Y, 2= 1 mg/ml Hoechst(Invitrogen) 7} 3£ 3H ¥ Alexa 488
phalloidin(Invitrogen)= > 2] 3} 3L Wl &3} S ). ©] % antifading mounting
medium(Dako North America)E ©]-&38}o] vl ¥l s}a1, & 33 & v| H (Axiovert,
Zeiss, Germany) SFoll A Al £ & #2513 )

1-10. Al ¥ U] 32 9D ATP 5% 574 (Lactate and ATP assay)
A 32 ] A ak(Lactate) &5 2 ATP A A &2 ZH2} colorimetric L-Lactate assay
kit(abcam) ¥ EnzyLightTM ADP/ATP Ratio Assay kit(bioassay system)E ©]-8-35}¢]

sqstglon, nYe A A% 5 S4sharh

nonsilencing siRNAE E W A~ H 3191, 7247 & 2& Wl <& | X & A A s)aL,
10uM 559 32 9=
2-NBDG(2-deoxy-2[(7-nitro-2,1,3-benzoxadiazol-4-yl)amino]-D-glucose) 7}
A7 A A7 A & AR i diAE 24 4 d2md Fo]FAT o] &
A EE 37°C, 5% CO, Z7 3}l A 1A 3F & 9F F7F2 vl ¥ &t ¥ flow cytometry
A5 A A8 T Flow cytometry w413 9138l vl F&F Al Lol A vl %] &

18} a1 2F7}-& PBS(phosphate buffered saline) @ 23] 3-1-¢] 2-NBDG &4~

S AAAN AL, 24 Do A7 A A] 500 hE YA M EE JEA7 &
S 7F 1 pg/ml o] ¥ 55 PI(Propidium lodide) -89-S W o] 31 4°Cof A

H A 304 o] W] Z BD FACS Canto II(San Jose, CA, USA)E ©] &3] flow

cytometry -4 -& A A5Gl T}

N

e}
o off tlo O

s il

[e)

7 U =N

s

1-12. 33344 2 Atk Qatst £4
&l 774 (glycolysis) H 4F3}2] Q141 3}(Oxidative phosphorylation; OXPHOS)<=
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[144]
[145]
[146]

[147]

11
AFd 8} (extracellular acidification rate; ECAR) 2 A4~ 48] S (oxygen
consumption rate; OCR)S =74 30 2 & 1415} t},

AR o 2 AL iAol 54 A

A7 AA e 1-100] 71 A g 16078 o A =9k SkxbEo] Q) g4 54
A=, A, FEAV], W3k, TG EE HON(TNM) %ﬁ],%%k V\(tumor
invasion), H 34 7 o](LN metastasis) o] %, @ ¥4 %

w7ate] 8t7) 3 20 YERAT.

W
3
ol
~
W
&
o
i
o)
O

_>\:u
s
o
o
L
gi
i
2
o&ﬁ

it H°ﬂ 174 0}04 b4 7‘°k A E R AT 19 A 278(17%), 29
53'4(34%), 37 60™8(37%), R 4THA| 2078 (12%) 2. =, 2+ A| &} 34 o]

3 B ali= RS0 70% ©) S ZFA S v gk, 5%k %] 5 (tumor invasion) <
A 2} F % A 7] (tumor size) 2} &Y A7 (tumor extension)& HFE 2 7 T1, T2, T3,
R T4E Hste] B3k A3 T3 T2l £6h= $AkE0] 55% % At o] ¢&
A& ek, Z o] S oM = A 59k 2k2te] 61%7F A Hojd Al ow
LHERSE oL, A A o] 87% 0 A WA Holi= dojibA] e Ao = gl AT
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[148] [3%2]
Characteristics Case No.(n=160) %
Age >65 years 123 77
<65 years 37 23
Sex Male 155 97
Female 5 3
Tumor size >4.0 cm 90 56
<4.0 cm 70 44
Differentiation W/D 25 16
M/D 106 66
P/D 29 18
TMN stage I 27 17
I 53 34
m 60 37
v 20 12
Tumor invasion T1 34 20
T2 28 18
T3 90 55
T4 8 5
LN metastasis Negative 62 39
Positive 98 61
Distant metastasis Absent 138 87
Positive 22 13
[149]
[150]
[151] A2l 3. A H A=t SR} Y= £ oA V-ATPase subunit VIE19]
whelet o
[152] Aol Al ok gx} o] Al % Z A of| A V-ATPase subunit VIE]1 2] 238l 455

18

o3

AA
=5 o]-&3}o] V-ATPase subunit VIE12] ¥}3]
5 1bol] YER vle} o), A E o)l ATP6VIEL siRNAE

A3, A V-ATPase2] V1E1 subunite] o 3+ A ] o] &
A o} o] & A3l Abs A ek Al 21 TES ) Thefs of] EwA[Z]
B .

FEe S4egh
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Asto] 2 & A S| A] 71 7 $-(si VIE1), nonsilencing siRNAE

Edd =
E WA M o) £ 75(si NS)ol| H] 3} M3 W] V-ATPase subunit VIE12] ¥& 0]
A 3] s 9= A& G183t 471 2 75 V-ATPase subunit VIE1 S
A=z A9 SolAd o] b= Als 9] ght.

A7 A Eold & Flg A E o] &3], A Al 1-12 T3l 314 o] 432
2160 o] A =9 AR FE F g A & Ao thate] A Aol 1-29] W ol
upel W 22 5o A & 3 & - VIEL subunit®] HAFEE HEE ST

2] 5= 9k o] 2814 G- (Weak, Moderate, Strong)©ll H] &l 5}o] VIE
s}

1T 71 O
EEo) FrkshE A=

Q15 e,

f
o o
N
°
o

>

2,
rO
Z

o

2

H

c

=

g
:{o
=
4>
kr

PN
iy
o
>
rir

-

&
s T
1o

% 4=of] whe} 1(low), 2(medium), 3(high) L

O(none)S ¥38+5t ZF 159 thsle] A&=HS ¥4

=
hED

o= ettt 1 A3, & 2a0) YER B} o),
3 7} 9*(immunohistochemistry score) 7} 24 ©| 4 S 2 VIEI©o] & 02
W ¥ = 32} T15- o] A9 S A =7 7H(disease-free survival time)©|
B7EA77F 24 BRI VIEL A 5Fo] W 34 13 R § 42 4l
glstint.

o, Tl e YEE VIEL L
stage I+11 2 stage I+IV 2]

o upe P AEES WA

ol&Z &, TS T
1ol A VIEL Hd 45

2¢col] YER vhef o] R AIEE A A1 VIEL

FALE oA B} 7] @A stage [+11 A5 ] FHAEST AAAdo] =&

9o
=
)\
-

AL s,

Lo}k & 2dol] YER B9} gho], VIEL 9] Il ol

=
E8 A A9E 5§ VIELY] 2

74
st g d Aol 9 AL % Ak
/\1—7] A

[e]

Lo

[e)

A A e 5. A Lok 3ajo] A Atk vlZ=o] tha ek Al
2] 5 9ko]l A] V-ATPase subunit VIE1©] 582 ¢l A

Ex

o
O F tiE &, Al

5to] Kaplan-Meier A <=

A 7}5-2 V-ATPase subunit VIE1©] 2] 5¢Fe] o & o 28 9] 8
FAAFEHA 0] 7He e o v g

A2 o] & 7hs A
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B 7Val7] Yate], F~n)EH o9 ﬂ-ﬂ(Cox proportional hazard regression)" =
o|-galo] 4 = 9F ghxpo] FH A EHof] T §F V-ATPase subunit VIE1 9] U} &
4] (multivariate analyses)= 21 A O}Oﬂu} o] & 9 3l, V-ATPase subunit VIE12]
W] ol g gt F 7 gk ol u g 3hxbe] A E, F ek 24 Aol 51 (TNM
stage oW DAL QW X8 AL FA Y 9 E 17 ol of
g ), Q_"l B = At B = = =, =

i dste] BA4S el ekl

[163] 1 A3}, 8 7] % 30 e B9} 7o), V-
T H“ggz Z‘JD} A2k} 5y Al A& Flsgln). &

. - 1 = =L
ﬂ A *E*gfi V—ATP6V1E1% 2 o sl #ha) el A A gl
Ao e,
[164] A7) A3E Z-3l V-ATPase subunit VIEL 43 & & 24 Mol &
WAL 2|52 B W A gk Al SAel A Aetalo) 82 & 5 I,

[165] [3£3]

Predictors Disease-free survival Overall survival

HR (95% CI) P-value |HR (95% CI) P-value

Age 0-65 1.00 1.00

65+ 1.103(0.6-1.9) 0.720 1.025(0.6-1.9) 0.935
TMN Stage I 1.00 1.00

I 2.320(0.9-6.1) 0.093 3.222(0.9-11.0)  [0.062

4.325(1.7-11.1) |<0.003 [6.732(2.0-22.0) [0.002*

1A% 7.498(2.7-20.7) | <0.001 [9.556(2.7-34.0) [0.001*

Chemotherapy |Absent 1.00 1.00

Positive  [1.062(0.8-1.4) 0.632 1.116(0.6-1.5) 0.410

Radiation Absent 1.00 1.00
therapy Positive  [0.722(0.6-0.9) 0.004* 10.732(0.6-0.9) 0.010%*
V-ATP6V1El |[Negative |1.00 1.00

Positive  [1.748(1.1-2.8) 0.018* 11.394(0.9-2.3) 0.188

[166]
[167] A Al o 6. V-ATPase subunit VIE12] 213 3]0 &3 A=A X
el

01}1
_19.
EN
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[168]

[169]

[170]

[171]

[172]
[173]

[174]

[175]

V-ATPase | W&l o] Az A7] @ AE&S E3ah= Al E Az Aol k=
ARl 24 38Fe], V-ATPase subunit VIE1S] 93 A &l 7} 2] L= o A 3£ 2] A Eo)
QS M A =H] ol R a1} BT o] E sl 7] A Aol 1-49] W el uhet
2 5= QF A 325291 TES M| 3¢l V-ATP6V1E1 siRNA(si-V1E1) H=5= non-silencing
siRNA(si-NS)E Edl 2 dskar, A A o 1-7¢9] ol whe} Al 3 525 54 6}
M AEES 690 1 A3, = 3a0) YER 819} o], V-ATPase subunit
VIE1S] L&A & A A 71 7 th 22 (si-NS)ell Bl 5o TES 2] &= ¢k A 3£ 9]

3 Aol 1-69] g el upe} A A E5E FEl A EF7(cell cycle)ell

HoehA S o] A 3 E whzke A = 3bel] YErd uhet o),

A EF7] 2ol #HEH cyclin D9} cdk2 T A o] W& o] A X 3] As A&
31o] V-ATPase subunit VIE12] & #] 3l of] 2] 3]l G1 cell cycle arrest7}

=

(&)

o) [oJie] A=
FEEHASES & F A

L}ol 7}, V-ATPase subunit VIE12] ¥F& o] TES 2] &= QF Al 3 o] A
A SEAE Al (apoptosis)©ll & &8 1] X =] Lol R7] 98], dl2H E3E 53
apoptosis®l] ¥ 8h= v A E o] W WSS AASgi vy L A =3
LFER B}9} 7o), V-ATPase subunit VIE19] W3S 2 s A1 71 A th 2 7(si
NS)ell H] 3} apoptosis & Al ol] o 8F= bel-2 @A o] & o] 7F4sE o,
cleaved Caspase?)g]r cleaved PARP(Poly [ADPribose] polymerase 1) w2 o] Wk o]
A A3 F7hek= sl& G138l 7] A5 E3ll V-ATPase subunit VIE19]
el g A Al 7] = 74 -5 apoptosis 7} F- 4 EH = A2 215G T

37| A5 V-ATPase subunit VIE1 Q] & o] 2 =gk Al o] AJEE L Z2]

apoptosisE & 3 Al ZALE ] &2 v F k= Al oy ghoh

o >

SO

A 4 ol o)
FF A R VLA ol A nekol A HAH = HEY AT TR

Aol oA gk S n| x| =] dolRazt egltt. ol & 9, 7] AAl4
1-42] Wby ol] uhe} 2] w9 A 551 TES A ol V-ATP6VIEL siRNA(si-VIED)
L= non-silencing siRNA(si-NS)E E A~ A 31, 2 Al o 1-82] Wi of ue}
AIE ol H A X HFsE AT 1 247, = a0l YER v} o],
V-ATPase subunit VIE1 2] & & A | A[ 1 7, TE§ 2| &= ¢F A 32| o] F 3
2o A A ¥ = AL 2213t} o] = V-ATPase subunit VIE1©] 2] &= ¢F
Az o] o)A EAol k& vtk A& ol v gt

A7) A9 E upe o 2 AFs] oA 3 (epithelial cancer cell)ol] 4] ©]-& 3} 3 50|
7hssk PG A 22 T A o] Mlshiz Ag o R o Ho] I A A d A=
o] Fo X = 43 7S] ] 3l (epithelial-mesenchymal transition; EMT)¢ll V-ATPase

b 10

r



22

WO 2017/164568 PCT/KR2017/002882

[176]

[177]

[178]

[179]
[180]

[181]
[182]

[183]

subunit VIE1©] 4 &F& v X]=4] &18}12} 8181t} o] & 938l 7] Al
o] 3F= Vimentin, MMP2(matrix metalloproteinases 2), 2 MMP7(matrix
metalloproteinases 7)) W& -& #2351 Sl ot 1 A3}, & 4bol] Ve BEe} o),
A7) 37HA Ak W o] B f o ek sk AS ]l ol &
-3}, V-ATPase subunit VIE1 2] ¥t & o] 2] 5ok A F 9] o] 2 53} 3o

[eJlNe) A
o= & T A

thS-o & Aol Al A% ek FAK(Focal Adhesion kinase) #H3-& 7} ¢ 7o)

thi= A A s 27181e], VIELS] WHa A &l 7F 2] 2 oF A E 9]

Z}(focal adhesion)®ll G &F-& 1| x| =] Lol R 12} 515l o] & 93l 4371
2 1-42] ¥blof] wha} 2] 5 oA 5291 TES 2] -=9F A Eol] V-ATP6VIEI
siRNA(si-V1E]) 3= non-silencing siRNA(si-NS)S E Wl <3 A 331, 2 4] o
1-99] W el wpe} WM E8}et A8 AASH T}, 71 A}, & 4ol e

vl 2} ZFo], V-ATPase subunit VIE12] & -8 A | A| 7] 7 9 A& M & A (actin
cytoskeleton)Z} {1 E] Z# (integrin) AFo]| &] & 2H-8-& Wl 7] 31+ p-paxillin
o] Aol AR eF2 RS Fal = HAE FA o] AA 3| A H = AE

A
& = AT

ol 7} A7) A 3= vl8 O 2 V-ATPase subunit VIE1 "] 7] 2] = ¢F A 3£ 9]
27 D RFe] A V1S dolR ] o, MEEE s e
Meded = dd i d =0 YdAWstE 2" B3 B3l d&eqith 1
A3}, % 4del) YR vFe} o], V-ATPase subunit VIE1 2] ®-3 S A ) A 71 7§
M E &5 7l A Ad A2 A FAKS 39 24 291 ERK(extracellular signal
regulated kinase) 2 JNK(C-Jun N-terminal kinase) t% - 2] Q143 (p-ERK 2
p-INK)7} 48k 312 gk}l st it

7] A 352 V-ATPase subunit VIE1©] FAK 2 o] ¢] &}9] 2274 2}Q] ERK ¥

|

1
INKE 53 AE 5 2 2400% 34 PR 0w 2832 ou gk,

32 0

d

:

p3
-

> BXQ
2 7

Al

I

i

ol

o

A Al o 8. V-ATPase subunit VIE12] 9l #] &of] o] st A L= oF M o] 3}
oA 3ol

8-1. Al X W A4 R ATP 5= 573

Z 2, A ko] F 3 A (tumorigenesis) Al 3£ ] 4 Al(lactate) 55 2
&l & 7 (glycolysis)ell o] &4 o] eh= A2 7 F o] B.i1¥ =1}, V-ATPase
subunit VIE10] 2 59 A Z ol A 574 sl g oA o] o wl &t F&F& v x| =4
oto} B 312} 519t}

ol & 9lall, 71 Ao 1-49] g ol uhe} 2] 5 Qk Al 551 TES A 0]
V-ATP6V1E1 siRNA(si-V1E1) 2=+ non-silencing siRNA(si-NS)E
Ed Ao, Al 1-109] Wil whet s 3y A3 A EE Fa
ol A A Q1 2ikat ATP] w55 4363tk 21 23, & 52 3 &= 5bol] WERd
u}2} 7-o], V-ATPase subunit VIE12] &S A A1 71 749 2] 5ok Al Y
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[184]
[185]
[186]

[187]

[188]
[189]
[190]

AL ATP 5 5 B th 277 (si-NS)ell v]slo] -9 84 A ZHAstith 7]
AE E3)] V-ATPase subunit VIE10] B|EZ = glo} &3} o| A & 7] A
A s A ALY 558 2dstd dositE As & 5

A7) AR5 vHE .2 V-ATPase subunit VIE19] & A3l 7} M| 32 9] 32
A Gotr ] flste] AAle 1-119] Wy ol upet _LE
= S48t 1 d 3, & 6acll YERE BE9l o] V-ATPase subunit
VIE12] gl o] A el 745 2 (si-NS)oll v] &l ¥ 5= S580] #2531

st A8 @15FS T} o] = V-ATPase subunit VIE1 2] ¥l o] #] 3} %
A FEol| A Aal e o] 7k ol o] 9= Ao 7 FehE )

A7) A3E F3 V-ATPase subunit VIE1 2] 2F& o] #] 3 5 2] &= QF A| 3 o] A
Frd Fegol Hasi A UGG enT ATl TET F4E
T2 w7l gk Az & X Glutl(glucose transporter 1), Glutl & 2} ¢ Yo Qt}ar
¢+ 71 HIF1(hypoxia inducible factor 1), ¥ o] £2] ¥4 F-7HAE2] Wy HIE

)
gelst izl a3t o] & &, A7) AA e 1-59] W ol whe real-time PCRE
T3k Ay} % gbol] YEFH v} o], A1 %ok A 3 o)l A V-ATPase subunit
VIE12] 93 S A 3] A 71 79, Glutl, HIF1-0& H|33}o], LDHA(Lactate
dehydrogenase A)¢} 42 & 3l #d G459 Ydo] oA FAashE A&
glstint.

8-3. V-ATPase subunit VIE1 23 A 3] ¢ 3l ¥ =3 A3} =7} &<l

A7) A Aol 8-1 U 8-25 F-3ll V-ATPase subunit VIE1 2] W& o] A& 7 $-
b M2 ] A D ATP 557 HAashal, MlEe] Y S48 0]

St A8 BRI o B2 V-ATPase subumt VIE1©°] AF4 A~H] 5 (oxygen
consumption rate; OCR) ¥} Al| 3£ 2] 44 &}8-(extracellular acidification rate; ECAR)
248 2 Alw ok Al E o] T A} o] F(metabolic shift) Z Aol & &S 1] X=X
erol B 314} 3} T} o] & ¢ 3H, V-ATPase subunit VIE1 2] 92 *] 3] A] 71

M| 3E(si-VIE]D) = t 2T Al E(si-NS)oll 28] a2r}o] Al (Oligomycin), FCCP, 2

2 € ¥=(Rotenone) S A & st A A ] 3tA] -2 e el A 25 mM 559
FEg Ayt FCCP= M EZ=gololl A 58 SXA7|= 93
8fal, 2 H =& v EFZEgolo| M A DA & A dl st &4 ot o] %

AA ] 1-129] W o) ufe} v EZ =gl ool 4Fs}A Q143 mitochondrial
oxidative phosphorylation; OXPHOS) & 4 317] &l AbA 48] && SA
A3}, & 7a0) Ve v} o] VIELS] Y3 o] A & ¥ Al ol FCCPE ﬂaﬁi
Ag-ol= E Aol ol Abe4] A4Ls) o] Frtekl Tl gk, T g
2o A B2 =g A e A 9ol = AbA 2n&o] FUhehE A El }g
171 A= VIELS] 2 A a7 2w Akt S v EZ ol S EES

O

o
P b

lr

7@

¥

o
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[191]

[192]

[193]
[194]
[195]

[196]

[197]

[198]

T 7HA 7 & o] gt
g A7k FAdd A 2o AlE Q] A stEE AT A3 = Tbell
R BE9) 7o), V-ATPase subunit VIE1S] & & #| 3| A[ 71 A 5-
2 (si-NS)©ll || 3fo] Al 9] A 3}-go] HRbd o= 2435k A
El:r/]—oﬂ}\ﬂ X%/\]-Oig] ;qi].o] Zj]—i% 742_ Q’?_o
© 2, V-ATPase subunit VIE1 & A &) 7} ]EL ol g 2

o‘fT:C’H'C_)‘/] W3S §58h=A] dolr 7] &, T(si-NS) 2 VIE19] ¥l
A A 71 /H]EEOH U] Zrgol L 5& JAleh= F/]E_ no] Al B B H =S
e e T S 38ttt 1 23 VIELS] 2 o] A E Al E 2
3§ =] arnfo ] L 2H =S A Sl = &8l v EZ =g o}
A3} 7t bk ‘ﬂg}oﬂu} U] % ¢], V-ATPase subunit VIE12] ¥3l
Alal = A E 9] At E 715, o] = el A o A E o e}
upeta] A7) A 3E =38 ATPase subunit VIE12] 28 A &= sl F 14 S
A GO =M L] ABLE ZoAZITE AL o & U9l

KeN
=

P“ >¥m tm

>\1 riru

s}
=i
(o]

==

m >~

a3
=
d 3}
x=
[e)

8-4. ATPase subunit VIE1°l] 9|3 1234 & 7] A &<l

kA Eof| A &l 34 -2 PI3K(phosphoinositide 3kinase)/AKT A1 & 71 & 7 2o
ofsf] w /| har e A Aok 2443t E AKTE 259 55 2 PKM2(pyruvate
kinase M2)9] Q1481 & Friste] & wall a9 W& S7HA 1T whebA
V-ATPase subunit VIE1©] AKT 2 PKM2 &4l ol o 8kg v x| 3l 4 2
A 35 Frdhi=A dolr ] A VIELS] wa o] AsjE A Eo A AKT &
PKM2 T2 o] 12-3}(pAKT 2 pPKM2) P & }Oﬂﬂ} 1 7éﬂr, 5= 89|
e vle} o] V-ATPase subunit VIE1 9] 943 & A | A| 71 A 2 & A3
W total AKT % PKM2 T -] 882 2}o) 7} §li= HHA, p- AKT(ser473) 22
p-PKM2(Tyr105)2] & o] th 2% (si-NS)ol| 8] &t 75t givh. 4] dape=
V-ATPase subunit VIE1°] AKT 2 PKM2E Z-3f el F A4S =738 o n| gt}

L}o} 7} A 4= @Fof] 4] V-ATPase subunit VIEI(ATP6VIE]) = PKM2 -7 A}
A7k A S glat] Hlal, A o SRR W2 E 117070 9 F ol
t3Fo] Cancer Genome Atlas(TCGA)©l A4 ¥4 ¥ RNA M & ¥4 A&
gelstoitt. A7) A E-A Ax o] ATP6VIE]I mRNA 48 4255 ] 1 &
Aw} ¥ 90 L}ER v} 7o), ATP6VIE] mRNA 23 3} PKM2 & 7lo])
A s A3 (P<0.001, R2=0.173)°] = A& & 7 Ao} 7] A=
ATP6VIE] ©hiz o] A L= obol| M ol o 74 2 91 ¢ PKM29] &l & =4 3HS
S i

A7) A#ES 248, V-ATPase subunit VIE1©] 2] 52¢F A E o A ATP 5%,
AN A, G el a4 I, 2 F oA HE s g

]

-~

-

-

o
=
7139 AN vl 5 8g ATE o= AE d T U
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Al
=

3

& Alojt}, 1 BLE o] gl A 7]

[200]

%= 229 4 ATP6VIEL(V-ATPase subunit V1E1)

el 4]

X
X0

FAd o] 87

A
Ll

[201]

il Al

a1, ATP6VIE] -4 #F2] 23] #] 3

a9

s
3, Aol A AN

ﬁ_

ol
olp

ok

2L Z35] ATP6VIEI

T
T .

g Aol <A =

ul
=

2

LOJ ==
o

A7} A 2

wK

ATP6VIE] £ 2}+=

4= 212, ATP6VIEL F-712} 2]

=]
=

H o]-&

ol

ok

[202]
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Z (o]
ATH
(7478 1] ATP6VIEl FA2F £ 7] FAA 7 29 oh= A & 2 3eh=,
A5 Ak = o F o 58 v 2AAE.

ql 1ol Aoy A,

N

[7d - 2]

[ 3] A1kl ol A,

[7d -3} 4] ATP6VIEl A A2] mRNA F1= A7) §-427F 298l g2 ==&
_]

RIS =
Sk AAE Eiehs, A ng e EE 0% 458 24

%473 5] A4z}l Loy A,
371 ATP6VIE] -3 A= AT 19] 71L& o] Fo 7 A&
EQOZ = A ng Ad o 58 2AE

[ 73 6] A4z}l Loy A,
2171 ATP6VIE] €A A 7F 8= gl Ao A AW 5 29| ofu] Al
MAZ )| FAN A S EHOE 5, A g A = o T o 58
A=

%1% 7] A4z}l Lo A
271 mRNA FF5 S8 8h= Al A= F51449] mRNAC] R % 0=
Aetiz Al B QFE Al Zepoln], Ham R HQI A3 5 0 F shis
A A B o oS58 2=

[ 73 8] A4z}l Loy A,
A7) il 228 S48 AlA = 5 AT 2 5EE B o
Eolx o7 Adsli= g0l AL EHoR Fi= Ao Avk Ei= o] &
58 2dE

(A2 o] A4 2B TS, ARG AR EE o F 58 I E

37 10] I AA |50l 4] ATP6VIEL 751 4}2] mRNA H3= 47|

(78111 A0l o)A,

3373 121 A103rol] o)A,
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(7478 13]

[7d -8} 14]

[7d -8 15]

[7d7-8 16]

(7478 17]

[7d -8 18]

[7d7-8 19]

[7d -8} 20]

AEA .

A10%3ol] Q014

7] mRNAY] B 732 53 a2 A A R¥ES(PCR), & AL
3 a A A HES(RT-PCR), 2 A7t 538 A< 2 ¥E-&-(Real-time PCR),
RNase H. & 4] *H(RNase protection assay; RPA),

n}o] = & o] #| o] (microarray), & =% 5 ¥ (northern blotting) & =

o) Fof7l o RN E HEH= 1F ool MY o] S4¥ = A2
540 R ahiz, A ug e iz o F o5& AT GEATE.
A10gel A oA,

A7) Gl e =2 9 A8 E-32 8] (western blotting),

WAL A & 141 18 (radioimmunoassay; RIA), WAL H &

BL

O

C

221 (radioimmunodiffusion), &4 H & #A1H(ELISA),

H o 2 79 (immunoprecipitation), F-A 3£ -2 1 (flow cytometry),

H 3 3 A H (immunofluorescence), 2.--=1 | Z U (ouchterlony), .|
a4 -4 (complement fixation assay), 2 82 3 (protein chip).2. 2
o] Fol WO RITE] MU= I o] 3 WS T8 SA8E = A
EX o R gz, AnY A B o3 o 58 213 AR AT,

Al 103}l oA,

A7) AT A, AE EE FHASE] AS EACR S RS
et = o 3 of| 58 93 R AT,

ATPOVIEL S & = & AAAE R T o2 2oshe, A =g
A T AR P AR

Al163oll oA,

7] & A Al = siRNA(small interfering RNA), shRNA(short hairpin RNA),
miRNA(micro RNA), 2] 2.2} ¢ (ribozyme), DNAzyme, PNA(peptide nucleic
acids), SFEI Al 2 729 QE| =, Elo] =, 34, X hEt & o] Fol %]
WO RRE AEY = 1F o]l A& S 0 R Shi=, A =9k ot
= Ags O]ZE—)‘]—X‘] Z A B

o=,
A165kel oy A,
A7 2 E-E A = M E 9] o] F(migration) 2 %] 55 (invasion) & S
AASt= AS SH O = 5h=, A o] o = A58 ofeH4 24 &
Al163}el Ao A,
A7 2B A M R AL S AAEE A
SR 0 2 sh=, A ohe] oW e X m g ofshA 2AE
st ol 9A & Edtet=, AR A5 24 A WY
(@) In vitro 7ol A M Eol] TR A& Al sh= @A,
(b) 371 AIE2] ATP6VIE] f- 4 #] v+ 1= g

(c) TR &2 v A g] vl ¥) &l 7] ATP6VIEL F-#4 #}2] wka] o=



28

PCT/KR2017/002882

WO 2017/164568

o 91ofA,

&

A 20

3k 21]

Q_—rL

[

o 91ofA,

&

A 20

3} 22]

Q_—rL

[

Efo] = & o] o

:
ok, 3

511 N
1)

208} ol Qo)A
7] (b) A

% 23]

Q_—rL

[

F-5(PCR), 7}o] = & o] &) o] (microarray),

H
=@ 5 3%l (northern blotting), 9| 2~¥ &5 ¥ (western blotting),

TN

%"

1o ZZ

)

(ELISA), ¥ & %! 7HH (immunoprecipitation),

< 20 H (immunohistochemistry), 2

BT T

ATP6VIE19] 23

s} 24]

Q_—rL

[

WA F-of 3= E A
ATP6VIE19] 3l

|
|

s} 25

Q_—rL
Q_—rL

[

ATP6VI1E] % A2l mRNA H-3=

3} 26

[

i:l

—_—



WO 2017/164568

[Z1a]

[=1b]

si-NS

1/13

PCT/KR2017/002882

si-V1E1

v}'@ﬁéwv ’ﬂ'*’»'éf 1.

a“ ah‘ 2
ﬁij’;’v@"‘?im

ei I&?"{Dmf; L2 ety
,, h“',k ii;%

Jg,a_f
-ﬁf‘

y
i’%‘u
ds;» ‘P

-:\

f""\ .

N "*@

.. ‘”’1"«
-
q, pa™
.
h 4
e

»
" ,}"

D ‘U

%;
rd
o
’é‘:q”
-:’
ﬁ
é
I
W
Q
q

{fg“_ 4

3 ‘ﬁ' "
e |
AL
i
S

tl

,"4"

To,r ¥
. ‘\“J!"i
u~ﬂﬁ

}f' -@Q? f‘ %GQ 3 N
5} t '}A' 1 ,{_.'h
,j W

WO T

,.53&)\&. %Bﬁ“}’l‘ -"“"H_;f’ "mh’?’i |
{J’é Ji’ |
S .&I‘i
.2.‘1”.} ’Afa "Q‘ ”, L

'?l!"ﬁ‘”,'"
w

¥ ﬁ\a“i. ei

FEEX (73 H91ZL) ISAKR




WO 2017/164568 213 PCT/KR2017/002882

V1E1 IHC Score
e B3 0 (none)
084 Hq | B3 1 (low)
B3 2 (medium)
B8 3 (high)

0.6

04

Disease-free survival

0.2 4

0.0 -

0 25 50 75 100 125 150
Months after surgery
[5=2b]

1.0 Stage I+l

oai LowviEt

0.6-

004 ;

" High VIE®

Disease-free survival

ﬁlz

0.0

0 20 40 60 8 100 120
Months after surgery



WO 2017/164568 33 PCT/KR2017/002882

Stage llI+V

0.6

High V1E1

Disease-free survival

0.2

0.0 P=0.414

Months after surgery

[5=2d]

1.0
0.8

0.6

Disease-free survival

0.2 -

P=0.004
™Y T { TP—
25 50 75 100 125 150
Months after surgery

0.0




WO 2017/164568 H13 PCT/KR2017/002882

g

e Si-NS
—imn S-VIE1

g

N
8

Reative cell number (%)




WO 2017/164568 PCT/KR2017/002882
5/13

[X3b]

cyclin D

cdk2

p27

bcl-2

cleave- caspase3

cleave-PARP

B-actin

[Z4a)

SI-NS : Si-V1E1

pore———— —— e ———
i ? " _cg‘aﬁ%: g ey e }.s’.{" (P 3 ,“:.J.". N TR “,;E v G it
a . ), e Basamh, o }‘#n DTN o Lo %% LY
; i.‘i; ;?. ot SR s:’. s;g::s‘ ’ﬂ*&’g&i Y ﬂ:" o ly.\i.’ : - %-‘ a ‘w:. L VIS a.,?%iq .,',?pg . ::: .,
SN 5 s TN R PR S UMY & LIS LTO ) PN i dy o T
o oo o, AT R 8 a5 30 | PR GIOTE MR (e AW INCY
o LR " S N A 'k AP O
v— v ety TNV A T VR s DRI,
72 78I ISR N AL RGN
8 S R LI S 4 )
ﬁ o 1“:‘"” »‘{I * : b ® w>
X EEN RS AN o S

In

R Y o ud
ORI By LR
i 1";\ PO L S L &K,;n

b i)y‘iq:@iﬁ"‘ P ¥

Migration

FEEX (73 H91ZL) ISAKR



WO 2017/164568 PCT/KR2017/002882

6/13

[=4b]

1.5
®
N ~
TO 1
Z s

7

g wo.s
@
=

0 . .

vimentin MMP2 MMP7

[=4c]

Paxililnfocal
adheslons/cell
] i e
= =3 &

-t
L=
i

o : Ao,
TSNS StVIE

FEEX (73 H91ZL) ISAKR



WO 2017/164568 PCT/KR2017/002882

7/13
[£4d]
N
o ¥
& &
p-FAK (Y397)
FAK
p-Paxillin (Y118)
Paxillin
V1E1
[E5a]
4 -
3 3. -
3
&
3 2?7
e
-
o .

sI-NS slI-V1E1

FEEX (73 H91ZL) ISAKR



WO 2017/164568

[5=5b]

Total ATP level (% VS
control)
8 & 8 8

Mean Fluorescence
Intensity (2-NBDG)

4

e & 8 & &

“SINS si-VIE1

SI-NS SIVIET

8/13

PCT/KR2017/002882



WO 2017/164568

[5=6b]

e 8 =2 =
o © N

Expression
]
P

°
o
E
=)
b4
£
©
@
=

-
(X

0

o3 PCT/KR2017/002882

- 5i-NS
=3 si-VIE1

*

VIE1 HIF1a Gluti HK1 PFK ENO1 LDHA PKM2 PDK1




WO 2017/164568 10713 PCT/KR2017/002882

200

x 150
O
O

a0 K F DS P P D P PP
Time (min)




WO 2017/164568 1713 PCT/KR2017/002882

[%7b]

Q‘ﬁ{&&
$ :

i Si-NS

N
S
o

- Si-VIEA

S
3

ECAR (%)
g

-h
o
<
L=

3
(=

0
O 3P aD® S PP PSSP
Time (min)



WO 2017/164568 PCT/KR2017/002882
12/13

[=8]

FEEX (73 H91ZL) ISAKR



13/13

PCT/KR2017/002882

WO 2017/164568

P
b

w L.
- ks u

pabBBo] ZWMd 2ueb

™%

gene_ATP6V1E1_logged



INTERNATIONAL SEARCHREPORT International application No.

PCT/KR2617/082882

A.  CLASSIFICATION OF SUBJECT MATTER
CI12Q 1/68(2606.61)i, GOIN 33/50(2006.01)i, GOIN 33/574(2006.01)1, A6IK 31/7088(2006.01)i, AGIK 39/395(2006.61i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
C12Q) 1/68; A61K 35/395; C12IN 15/09; AG1K. 31/713; AGIK 31/7088; GOIN 33/50; GOIN 33/57

Documentation searched other than miniminn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

sKOMPASS (KIPO intemal) & Keywords: esophageal cancer, ATPV1E], inhibitor, diagnosis, prognosis

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2009-039052 A (HIROSHIMA U\HV) 26 Febma: 7 2009 1-23,25-26
See paragraphs {00091, [00533] and claims 1, 4-5, 11, 16-17.
Y ZHAQ et al., "Comparative Proteomics Analysis of Barrett Metaplasia and Esophageal 1-23,25-26

Adenccarcinoma Using Two-dimensional Liquid Mass Mapping", Molecular & Celhular
Proteomics, vol. 6, no. 6, pages 987-999 (E-pub. (8 July 2006}
See abstract and table 3.

Y NCBI, GenBank accession no. CUG13233.1 (07 Getober 2008} 2,511
See the entire document.

Y NCBIL, GenBank accession no. NP 001687.1 (13 February 2016} 3,6,12
See the entire document.

Y WO 2015-098112 AT (NATIONAL INSTITUTE OF BIOMEDICAL INNOVATION) 1-23,25-26
02 July 2015
See paragraph [0198] and 1, 11, 24, 30, 39.

PX KR 10-1657033 B1 {RESEARCH & BUSINESS FOUNDATION SUNGEKYUNKWAN 1-23,25-26

UNIVERSITY) 13 September 2016

See patent family annex.

D Further documents are listed in the continuation of Box C.

EY ial at Fac af erted Tt e N
Special categories of cited documents: 17 Jater document published after the internatiozal fifing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular  relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international <X document of particular relevance; the claimed invention camiot be
filing date considered novel or canmot be considered to twvolve an inventive
or e . . . . . S PR P - tal
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited o © sta'ohsh the publication date of another citation or other .
crial 1 e Fod) Y document of particular relevance; the claimed tnvention cannot be
special reason {as specified)
o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than  « g »

&7 document member of the same patent family
the pu(mty date clajmed -
Date of the actual completion of the international search Date of mailing of the international search report
1O JULY 2017 (10.07.2017) 0 JULY 2817 (} 8.67.2017
Name and mailing address of the ISA/KR Authorized officer

Kereas Intellectual Property Office
Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/RKR2017/002882

Box Ne. I Ohservations where certain claims were found unsearchable (Continuation of item 2 of first sheet}

This international search report has not been established in respect of certain claims under Article 17(2)a) for the following reasons:

1. M Claims Nos.: 24
because they relate to subject matter not required to be searched by this Authority, namely:
Claim 24 pertains to a method for weatment of the human body by adminisiration, and thus pertains to subject matter on
which the International Searching Authority is not required to carry out an international search under the provisions of PCT
Article V7{2)a)(i) and PCT Rule 39.1(iv}.

Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

0

3. E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. [lf  Observations where usity of invention is {acking (Countinuation of item 3 of first sheet}

This International Searching Authority found multiple inventions in this international application, as follows:

1. [j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. CE As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

=y

3. E As only some of the required additional search fees were timely paid by the applicant, this international search report covers

-

only those claims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the appheant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by clairns Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
ij The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

POCT/RKR2017/002882

Patent document
cited in search report

Publication
date

Patent famuly
member

Publication
date

JP2009-039082 A
WO 2015-093112 Al

KR 10-1657033 B1

~ 7 1

26/02/2000
P enr ] .
02/07/2015

13/09/2016

JE 5114796 B2
Us 2017-0066836 A7

NONE

08/01/2013

08/03/2017

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZIN =
TAZANE LA PCT/KR2017/002882

A e o] &8t 7| E R F(FA S EFAPC))

C12Q 1/68(2006.01)i, GOIN 33/50(2006.01)i, GO1N 33/574(2006.01)i, A61K 31/7088(2006.01)i, A61K 39/395(2006.01)i

B. ZFALE Eof

b A 2 EAEA S EHE /1A)
C12Q 1/68; A61K 39/395; CI2N 15/09; A61K 31/713; A61K 31/7088; GOIN 33/50; GOIN 33/574

FAbE 7] G iobo] Sk H 2% o9 o]
FHGEABNTR Y AU TR AR H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

Az o] B KAE o] EH o] 2d o] HH o] 2 0] © A H G Moyl d etz H5))
eKOMPASS(5-31d Wi A AA|~8l) & 719 =0 21k, ATPVIEL, <{AlAl, ek, o F

c. #FEH
Fhel el Qewa % v FAEI s el 714 2 47
Y JP 2009-039052 A (HIROSHIMA UNIV.) 2009.02.26 1-23,25-26
ek [0009], [0053] 2 AF3 1, 4-5, 11, 16-17 7=,
Y ZHAO 5, "Comparative proteomics analysis of barrett metaplasia and 1-23,25-26
esophageal adenocarcinoma using two—dimensional liquid mass mapping"
Molecular & Cellular proteomics, 67, 63, ¥ ©]X] 987-999
(A=A} &7 2006.07.08)
229 ¥ 3 3%,
Y NCBI, GenBank accession no. CU013231.1 (2008.10.07) 2,5,11
A 8 =
Y NCBI, GenBank accession no. NP_001687.1 (2016.02.13) 3,6,12
A 8 =
Y WO 2015-098112 A1 (NATIONAL INSTITUTE OF BIOMEDICAL INNOVATION) 2015.07.02 1-23,25-26
w2k [0198] 2 1, 11, 24, 30, 39 #*.
PX KR 10-1657033 Bl (/dw#dfgtwitetgdedel) 2016.09.13 1-23,25-26
F7F g C(AH) e 71AFH o] slsH X dls s8]0 Ba B2 Az
lg5 B30 == . . . .
T e S e T EAEAY w909 o 9 FUOE FA 4FeAA
A7 53] B0 gl AR HolE dHtE Ve s Ao £ %‘qﬂuﬂ g o] 7127} 5= dEju o] 25 o]ty 93] 218
=4
“E” =4d EE29d e $AdS =49d ] ]
- jgfﬁgﬁg%i%zg%? ARSI FARAS ol X7 5 R gl B 2 £ sfuvte® A de] Al
T EE IR fledew 2
LA A gES AV E R R dEJAEEEY IAY L, oo e oy - - -
L L e e e o sl e e Y SRS AL G 2 A9 2 s o) 99 e 52
st A2 122G B A AP e A g Ara L
“O7 FE AL AV, AAl B E SR el Qs £ 2Rl gl e 2

PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
TA L] A E FAZAR LA L5

2017 072 102 (10.07.2017) 20171 07¢€ 10¢ (10.07.2017)

AL e
&
o R

AN T +82-42-481-5655

M~ G +82-42-481-8578
A2 PCT/ISA210 (7 A §3]) (2015 1€




TAELAND

=
FAZARIA PCT/KR2017/002882

A271AE LR ATIFE T F Y= A4 AR AA £419 29 A%

PCT A175(2) @2l 7F7d ¢l uhet th&ot 28 o)f = 5 A7 3ol tisto] & A ZAR 47 44 4] ofy 8t Sls

1. Ak 24
IZ o] A7 B y)e] AL F o) glE ulAtd #ag YT &
3k = 2 PCT &9k A 1753(2)(a)(i) 2 Zok7A 39 1(iv) 9
=9

TFA o)slea] Az} gy

ox
2
ol

2. |:| A
o] AFYL Fagh FAZANE T F §lE AER AA 0 8708 FFHEH] of sl wAEY e F-2 7 B

oorAR e R =,

3. |:| A

o] 7L THATZIGPCTHH 6.4()°] WA & Al A 7730 57 ol whet Zd = o] glA] b

A7 4G Ee] gdgo] dog -9 AR AA 849 39 AL

B A A7) B B FAZ D) g3} o] o) wrde] glrha v,

3. =<1l
[z

4. [] %29
E

SEEEL
A3 71A

-z
;c?ljz
ofl
_O|L
rlr
o
o

ok G FAbe S Eoh R .

27 ERER oY oo H BT WA 2 FA ] HAE

Lo
1o
o
1o
2
o
i)
pis
X,
i
N
L
P

A2 PCT/ISA/210 (31 914 821 2] A< (2)) (20151 1€



TAELAND

= 3 A
ge= % 9 PCT/KR2017/002882

jf;}jj%g%"”” A 8= 5wl =

JP 2009-039052 A 2009/02/26 JP 5114796 B2 2013/01/09

WO 2015-098112 Al 2015/07/02 US 2017-0066836 Al 2017/03/09

KR 10-1657033 Bl 2016/09/13 He

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - wo-search-report
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report
	Page 48 - wo-search-report
	Page 49 - wo-search-report

