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(57) Abstract: The present invention relates to a composition for treating gastric cancer comprising a Synaptotagmin 11 (SYT11)
inhibitor as an active ingredient, and a method for diagnosing stem-type gastric cancer comprising measuring the SYT11 expression.
The composition comprising the SYT11 inhibitor according to the present invention has an excellent effect as a composition for in-
hibiting metastasis of gastric cancer, and preventing or treating gastric cancer, by inhibiting migration and invasion of gastric cancer
cells, inhibiting the ability to adhere to the extracellular matrix, inhibiting secretion of various cancer metastasis-related cytokines, and
inhibiting the proliferation of gastric cancer cells. In addition, in the present invention, as the correlation between the expression of
SYT11 and stem-type gastric cancer was confirmed, there is an excellent effect in diagnosing stem-type gastric cancer by measuring
the expression level of SYT11.
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[96] 9l 2~ 8 E-8F (Western blotting) 2 312 91 &) Al =52 LE] 2] 3} & N (RIPA

[97]

[98]

[99]

[100]
[101]

[102]

[103]
[104]

buffer, milliporeAb) S o] &8 whl A& 23171 Z ) o}z Holufo] = Al o] A
A7l Fom FEsh 3 AR SYH|dgdl ZF ool vto R
G A S ol FA ZTh TR o] 5 AR
714 ze] kg o = gkelskglnt

M 32 E RNA 5 £ 9 (Trizol, InvitrogenAh) < ©]-83] mRNAE
2] 8le] RT-PCR I} nfo| = & of ] o] (Microarray) Z =3 3} 9 t}. mRNA &4 E]
RT transcript(31 A =8 2= A& o] -8-31o] 44 H 24 DNAE A8t AR 4
DNAZYE 34 H SYT11 Z kol E o] &3] PCRE 3313 v}, FE 3
2=+ A A} == RPLI3A Zefo| | & ARE8F Qo A 3o ARg§ Zefol
AE AR 20 JERHRATE PCRO| 1 F, A E S o El
H 2 v}o] = (etidium bromide)7} E & o} 7t 2= Aol A 7|53l UVE
ZA o] =& Eelstait)

[324]

m

A K M

SYT11 Forward primer (X €H % 7) CCG GTC TCT CAG GTA ATC
CT

SYT11 Reverse primer (] @ H & 8) CTC ATT CTT GGT GGT GCG AT

RPL13A forward primer (X @ ¥ % 9) CAT CGT GGC TAA ACA GGT
AC

RPL13A reverse primer (X @ & 10) GCA CGA CCT TGA GGG CAG C

nfol A E o] H o] = FEH RNARFH AR A o= A3 = 9+ 28t
A 717} Aol %l # (illumina A}, San Diego, CA, USA)& AF8-3Fo] 7+ -7 2} 2]
d A5 S4s8l.

T ATE E 19 AY ¥ 19 B YERY T

%19 A= 25709 €17 Y oA E =0 A o] Microarray ¥4 2 32 YJER
SYT119] mRNA & o] £7]3 21t o} ol A A A 3] F7Fsh=
gl ¥ gl

%19 Bi= Z H-Apol s o thE A A EFo A 9l <8 E8 2 RT-PCRS
53l SYT119] vhal & 81 sk A3t E Yellit) = 19] Bol|A] &9l = = vle}
2ol SV AL o} 3 M EFT=E 1% = MKNI, SK4, SNU484 = SNU638
A EZF( e £718 ol o] EAS 7HA = A5 8|3 BTl A
SYT119] ©dl o] g~8 E8k 2 RT-PCR A E 5o A FA Z71E = Ao

SFel ] Sl
<A Ao 2> 9 A X Fo| A SYT11 G Aol 23t o] 5/ & A &2l
siSYT119] Y1 A3 o] 55 A& Felstr] Aste] 9 Al X5 5 SNU484
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A xS ALt 28 S 3ttt FAH R siSYTH (HEHz 2) 2
2T S 2 §iSC (M EHZ 11)% transfectionA] 1 SNU4844| 3£ & 96 well-Image
Loc plate®l| A 5] <& 3}aL 24X F 7] & ¥ wound maker= scratcht] a2 2 A 7F
A AT A 28] (Incucyte) S ©]-83Fo] M2 2] o] & 0A] {F, 204 F 2
40A] ZFoll wound healing assay 2 €F{15}F3A T

A AS AaE 20 YERESIT

5 29] AT SNU484 Ml o siRNA (SYT11) (A€W E 3,4 5= 5) 5= 5iSC
AEHZ 1)E d=d 588 S8 SYT11Y JAE &218 Aol

%= 29] Bi= Al 7t & wound healing assay A 35 Ho] 5= Lot} =
20 A g Q1] = uhe} Lo, 919k Al 50l siSYT11E A 2] 3 A7 919k Al £ 9]
ol'& s ol AAT| TriE= Aol FelE AT

T3 siSYTI1S] A AlE 2 & DA E gA5H7] #381e] Invasion assay &
TSR A A 0.2, 24-well plate M| E W] -8 insertE AL-8-3dte] A&
sl oy, Y2} o] siSYT11 H+= siSCE transfectionA] 71 SNU484 A £ &
matrigel = 5 $F insertol] 5 & 3Fal 24X {F 2 insert o} 2 o] F g M E
Sulforhodamine B (SRB) & 91 0 & I A3le] E34 55 A3}

I A E 530 JERH AT

1= 304 ER1%] = vle} o], It 32] AT Invasion assay & & $F Al 3 H-&
gelgt A5 YEbY, = 32 B= o] & =435 2045 UEdIY & 3°ll7‘l
gelw = nke) o], SYT11 & A= control®l] B &l ¢HA|E 288 oF 40% A
A1) Helu ol

<A A4 3> g AEF oA SYT11 G Aol &3 Azl A st

M E 2] 7] A (extracellular matrix, ECM)< A £ 2] 2| H-& Se{Mal I+
A o R R o] Fo{ Xl VI AREAM A Z7FAGAR] V e T AE
27 2 A& sttt Integrin Al 3£}l FE 4 81 cell-cell 5=+ cell-matrix {+H2]
A 72 53| focal adhesion®} A H AT A o] whol st oh A £ A o] 744 of A
integrin-= A| 3£ £] 7] 2 U] 9] fibronectin, collagen, laminin -3} 2 %8} 31 cell-matrix
b AdhE Fall GAE ol FA| A F2 V52 FEshE 7 e gt

olof whe}, SYT110] A3 P25l mx]= k& Z2lst7] 93] BSA,
collagen, fibronectin &2 ¥ &+ 96 well platel] ¢ 2 A| o 29} & U3} 7] siSYT11
W= siSCE transfection A 71 SNU484 A4 L & & <£35}a1 | A F PBSE A & 5]
plate®l] E#] &2 A E A A3 T} Plated]] -2 M|EZE SRB 89 o=
ALl S5 S8t 3k, SNU484 /‘llEE £ 5iSYT11 B siSC <

transfection?] 71 48A] 7+ 5 whul 2l o _i,_%g} 31 A 7] %95 ¥ Western blot=-
T3 5te] integrin A E o] Whd HIE 3l93\

1 ANE T 49 YERAAT
5= 49] A¥ Adhesion assay 2 75 YEFHITE & 49] Aol A EH¢1E = ve} o]
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[123]
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[127]

collagen©| 1} fibronectin®l] A 3¥ A= SYT11 A 2 13} Adhesion©]
Aol g1y gl

5= 49] B+= integrin A Z o e W3 E &2l A5 e 49
Boll A &1 = uhef 2ho], SYT11 Aol o] 3] v} F&F integrin W24 3] o]
Al el o] gl ¥ ATt

<A o 4> AL A EFA A SYT11 Aol & ¢ Ho] & Ao EFFRL
1] oA <

SYT11 A7} A 32 A o] 9} 7 H growth factorL cytokine 2] +-H] o] & gF-&-
n] x] =4 2Felsl7] 93l cytokine array (R&D systemA}, proteome profiler antibody
arrays) S A AT} A H 0.7 SNU484 A EE A A]of 20 4 9} £Fo] siSYT11
£+ siSCE- transfection ] 7] 31 24 A1 {F 3 & A o] gl= vl #] 2 1LA4)|3}Fo] hypoxia
FE (2% 0,) 2 24A17F W] o 5 M| vl ol & o] &3te] PDGF-AA, VEGF, HGF,
IGFBP-2, IL-17A, IL-8, angiopoietin-1, angiopoietin-22] cytokines <13} $1 T},

gk M= 5] RNAE 5333 mRNAE-E] RT transcript
(A = 2= AW E o] &3to] 4B 4 DNAE 3144 81 T}, ©] % real-time PCR pre
mix (41 E AHE o]-8-3}o] VEGFA, HGF, IL-8, angiopoietin-12] 3 &}-o]
(dtol Yo} AhHE gPCR< =313} T}

A7 Ad A3 E 5 59 YER AT

%= 59] AT= Proteome profile-cytokine assay S <=3 ¢+ A 2} & Y EFITE & 500 A4
oty = vk} o], siSYT11 A glof] e} hAl 3 H ol 9} A& ¥ growth factort)
cytokine | 8| 7} A A A8 T

gk, 59 Bi= gPCR 7343 LA s)hgk ﬁyjrg LERI T, & 50 A gl ] =
19} o] Normoxia 2 Hypoxia 271 2ol A SFAH| 3 Aol ¢} #H ¥ growth
factor} cytokine @} ¥+# ¥ mRNA t‘l_}gsﬂ_o] AA Aol E1E g,

<A d 5> 5E 2N SYT11 G Ao 93 & X8 537 89

A A 35> SNU4849l shSYT11-LentivirusE infectiond}2] knockdown® A 3
= shControl-Lentivirus infection® A| & F=n}-$-2A0f sFAbsEaL 2-3Y
AR FF] AV E SA46to] oo A 3] WstE ekl

o] 714 shSTY11(sigma A} &Z EFA shRNAT A D H T 6, shControl
(CTRL)(sigma AP & WEFH shRNAE AL T 129] 7| L& 7FA T

A AIE = 6ol YEFN AT = 62 AT L Aol & 4 21 7] Mt E &R1%h
Ao, & 69 Bi= 16Y 2ol np-2E A ste] T FAE g A&
LERU Y, & 69 C= AAH 4o AL S BoF= Flolt) & 62] 2o A
gl %] = vt} o], shSYT11e] A ¥ 73 - shControlell H| &l &3 /d ol
A = Slo] FlH Tk

E3H Y Fw EE 24 S FH5to] PCRE S-3l oA Aol o A H growth
factort} cytokine2] & ¥ 3} Intergrin®] W3 %E} tumor-specific endothelial
marker?! ANTXR1-2 A ol] 49} 5 A3 i o 2 glsk3itt
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[128] o] 9} 317 SNU484 Al| SEof| A & A Al of] 20)| A &} #Fo] siSYT11 Hi= siSC
transfectiond} 3L RT-PCR-& -3l A A} && W3t E 9215kt

[129] ¢ A3E %= 79 YeERAAL

[130] = 79] A9 SNU484 M| 3o A &l ¥ = ule} o] siSYT114 2] o utet
angiopoietin-1, angiopoietin-2. Intergrin-31, ANTXR1 2.5 7+ o] &l ¢l T},

[131] £ = 729 BY] in vivo @ ol A 218k 4 3 A Al angiopoietin-1,
angiopoietin-2. Intergrin-f1, ANTXR1 =5 SYT11 A & o] u}e} 745 o]
gl = A .

[132] <A 9 6>SYT11 A o &g & Al x F4] JA &<

[133]  <6-1>siRNA A F & o] &3 & Al F2] oA &<l

[134] SNU484A4| 3£ ol A A] of] 20] A 2} o] siSYT11 H+= siSCs transfectiond} 3L
AT A Z A A 28] (InCucyte) S ©]-§3to] 4 &<t A3 F2]&
glsti .

[135] L3, o9} §-AFSHA| TFE siRNA A B8 7FA] = siSYTII(A DM T 2, 3,4 =
507 9 AAd 29} FLSHA siSYT11 B+ siSC2 transfectiondhal 72 A {F 3
Sulforhodamine B (SRB) -2 ¢l 0 & A &lo] &4 2 ZA3lo] AL AEHES
glsti .

[136] 1 A3%E % 8ol VeI

[137] =89 A= W B3-S Ba SYT119 wd A s E13 AvE vehy,
% 89 Bi= Al W3t mbE M X F21 S gl e A S YEbyit

[138] =8 AYZ BolA &y = ube) o], SYT119] & Fhae] wreba] A E o
2ol AdfE = Aol FdE i

[139] 3k & 82 €= SNU484 A o] siRNA (SYT11) (A BT 3,4 = 5) £
siSC (MEHZ 1DS °11¢Ed L3S 53 SYT119] A& geldk Aujol, &
82l DE M X A ES Fole AR A ¥ FA S HIdHE 2, 3,4 =55
7FA1 = siRNAC] o] &l 25 A 5= 2l1& Z<ls vk

[140]

[141]  <6-2>AE| A2 S I FEHLEZE o] 83 4 AX 54 A &2l

[142]  SNU484A4| ¥l @ 101] 6-100 4 ¢} Zo] St A~ S A FE P LE =

A& gel 0}93\5}.

[143] gk o A 6-13 LA FE[ Al 2~ =2 512 ¥ 2B = AS-SYTI11
(MEHZT 18 = 19) = S & AS-NC (M € & 20)% transfection ) 3L
72 Al ZF F Sulforhodamine B (SRB) £ 0 & AAlslo] &34 & A 5o A E
AEES Felstitt

[144] 1 ATE % 9o YERUIT

[145] =904 Elu] = upe) o], SYT119] A A ZA] FE] Al 2~
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S 2 LHEE AR S 9ol &= A A 4] <6-1>9] siRNAE AHE-3H
AP v EA 2 SYT119] Aol whebA kAl o] Z2] o] A8l 5= 9]
gAA AT dh, A 2T (LU T 2005 A @ G5 AlE 20
YEFEs TA wkT

[146]
[147]

[148]
[149]
[150]

[151]
[152]

[153]

A7 A= 2R E SYTLIo] =7]8 <
o] A AT} 3k, SYT119] thgk A A| 7} A A 22 o] X I =
Al71a1, M EEL] 7] - o o gt 25 7 2

& A o o ,
Alol B}l o] H-n] & ol A|alH, 9 oF Al E o] FA& o A5HS gl o 2K
A AR g ZAER 3 a7 9S8 Fasrt

<AA A 7> SYT11 A A0 & A X T4 FA] &<

SNU484A| 3 of] A A] & 2] 4 £} Fo] siSC, siSYT11, SYT family 9| T} &
FAAZR SYT4E A= siSYT4 (A EH S 13), = SYT7S A 6F=
siSYT7 (M @ & 14)E transfectiond} 3L 72 Al {F ¥ Sulforhodamine B (SRB)
SR o= gt FHLEE SAHSI] A AEES FRlssith

A7l A5 % 109 YEF T

%= 10004 209 ule} o], SUN484 A 3 F2]2 SYT11 knockdown
Aehd o g A o thE SYT family$l SYT4, SYT7 5ol o e &= o a-e
%= A& gl

A AT EFE SYT11Fe] 919, 53] =719 o} # el el o4 o=
A& a7t &= gelskait

T
z
A

|

=
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Z o
TS
7473 1] SYT11 (Synaptotagmin 11) QAA & F AT O 2 E8st= A9 o
EE X mg ofst A&
"9 -3 2] A 18kel oA, 7] SYT11 (Synaptotagmin 11) ] A 4] i= siRNA, shRNA
e Al 2 S|l B LB ER o] Fo X ol A A Bl E = SIS,
Aokl ot = A 58 oFe A=
|23} ggom %371 SIRNAE A5 2, AW S 3, LS 4 2
MAHT 52 A H T1EF SR A8E VS 7HA = A9,
?:11-9] ]tﬂ— = ;‘(]E_Q. O]:fﬂ— Z/K-]D
[3734] A2l 3ojA, 7] shRNAE A EHT 6, JAHT 15, DA S 16,
MEAWS 172 A 1F 25 AR VDS 7HA = 7/i°u
olo] oMl Ei= 2] g g okst A&

"o .

:L

[ 3]

_>H4

)

:\9

@51 A2l oM, 37] el wEH LB B AEE 18R AU
198 749 T o 25 E A EE VM A S 7EA R AR A ke ol
EE X mg ofst A&

el A1l A, B ASE 2719 Eim 9 obg s ThA = e,
e o = A58 oS 2=,

[d7+@ 71 SYTI1I (Synaptotagmin 11)2] & =E & S 8k= AA & £3He}=,
=719 Aol A8 24 =

[ 8] xa |75l A1 A, %71 SYT11 mRNA 438 574 38F5= Al A= SYTI11

- Apel] E-0] A <l 3 g o] ™ (primer)*d, 3 2 H (probe), T QFE] Al 2~
7= 2] & E] = (antisense nucleotide)©] A
%71 SYT11 e+ Tﬁ% S = 5= A ] = SYT11 vl =l o

o

T

Jm

°|

)

1% 78 9] @%a%@%@@%i1M§ifﬂﬁﬁn®mmmwmnn%

[4-7310] (a) SYTI11 (Synaptotagmin 1H)E EdstE 3
TH A& A st @A,

S H 7ol 74 ] w2 E A1 Ml 3o A SYT11 (Synaptotagmin
1) R S E S S 9 Y

(c) 7371 (b) AN A =743 SYT11 (Synaptotagmin 11) & 4=520] T H.

i)
)

919 Al ol 919HA 2
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[e]
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TS 2T A oY i

[7d 73 14] 133+e] 9Joj A, 2371 SYT11 (Synaptotagmin 11) & A A = siRNA, shRNA

L] QLB =R o] Folxl o A A EE = A9,
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