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RNase inhibitor(20 U/uL)(0.19 uL), nuclease free water (4.16ul ) 12|31 miR-1260b specific RT
primer (3uL))< 16 CTollA 30 #7F, 42 TolA 30 ¥k, 85 CollAd 5 ¥3F wH-g-38le] 433}

=1 & O (e
R AAF el

4-3) miR-1260b A=} =

1
J

A Aol A 10uLl 2x Tunderbird X =2H gPCR (Toyobo, Osaka, Japan), 1pL 20 x miR-1260b specific
primer, 7.6ul nuclease-free water 123l 1.4ul F3 cDNA, H= €% 20ul & P33}, PR HHS&
95 TollA 10 £7F, 95 CollA 15 %7k, 60 TolA 1 Fo2 40 Alo]FS F8ste] AA7ter dg S 9l
gt = Q.

miR-1260b9] &L PFo] w7 FFrRu AR =& & xHs=d A% PR AtolE9 2 AYHE OFE
A3t A3ttt miR-1260b2] kS CFX Manager Software v1.6 (Bio-Rad, Hercules, CA, USA)S Al-8-3}
o Iz FHAtel] ARl microRNAE ZAsh= vl G WY (A ACG WH)S AHgste] A8l (Livak,

K.J. and T.D. Schmittgen, Analysis of relative gene expression data using real-time quantitative PCR
and the 2(-Delta Delta C(T)) Method. Methods, 2001. 25(4): p. 402-8).

2 oA AAGE
A ACy = 2°-[3A - (miR-1260b - reference)Cr — A (miR-1260b - reference) Crl o & AAFEIA T

o710l A Cp #olgk PR 4 T S0l F3stAl S7HE7] Alzkslhs Atol2e] A5 onditt.

x 2
miRNA ID |Primer/probe Sequence
miR-1260b |RT primer A d 3T 2| GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACATGGTG
Forward qd M35 3|CAGATCCCACCACTGC
primer
Reverse Ad H3E 4|GTGCAGGGTCCGAGGT
primer
Probe A H3F 5| (6-FAM) GGATACGACATGGTGG (MGB)

¥ 25 B ddo A AL&3 miR-1260b Zgtolw el ZTEH An

4-4) CASP8 325 917+ cDNA 373



[0090]

[0092]

[0093]

[0094]

[0095]

[0096]

[0098]

[0100]

[0101]

[0102]

[0104]

[0105]

[0107]

[0108]
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25 RNASF cDNA 3 Aok (0.254g9] random hexamer (Invitrogen, Carlsbad, California, USA), dNTP
Mixture (Z} 2.5mM), DEPC A&l ® &, 5 * ™3 (Invitrogen, Carlsbad, California, USA), 0.1M DTT
(Invitrogen, Carlsbad, California, USA) % 200 U <S&AF &4 (MMLV-RT, Invitrogen, Carlsbad,
California, USA)E 25 CollAd 10 ¥3F, 37 ColA 50 £3F, 70 ColA 15 #3F whg-3ste] gHAasict.

4-5) CASP8 34 &% 51 2@ 2l

F

o] 4-4)E Fal] FHg $hAke] cDNARN-H Fekskate] CASP s AE3t7] $lst

A Ao FAHL uL 2 x Tunderbird X&ZH ¢PCR B2 (Toyobo, Osaka, Japan), 3 ul Egojm =
TagMan == H E3HE, 2 uL 3 DNA 2 T/ ONE HE B AT &% 20 ul= 3y},

PCR ®H82 Pre-denaturation I}AH & 94 TollA 3%, denaturation IF}AHSZE 94 C 3%¢°} annealingd}
elongation¥}g &2 55 TolA 3022 40Alo] S Fdslo] AAtor WFHYS Fed 5= glon wEojx=
AHE-LS 96-126bpo]tt.

Hoabg oA ALgE CASPS Zlolw W Z 2B (3= mlo] e uolel] o 3le] FHA) ML 7 39 7] ASSIT).

# 3
IR 0l igomer = R e AL (B >3 )= H| 3
CASP3 CASP8-F AEHDS 6 GCTAAATTCCACACTACC casp8 %
CASP8-R AEHT 7 CTTGGGTTCAAGCAATC

A E ol AL A FALY A Ao whE} SPLScar TM (SPL, Pocheon, Republic of Korea)S o] &3le] 43§ 3}
ank7} BAFYE AE 5+ 102 6 2 Sao]EolA 37 Tl 2

bl
A7E Eok Mk a1k, ad oS, §E w3 AEES 500um SPLScar o 98] HAom o] Wa, Al

Fel
il
o

L 12, 9 AR AVIFE o] gl

] 0
¥E 2 Ao MRS A Bgtez A9 &%),

2

shaic.

I

7] 4915} Haste] o] FH A

b

AE HH B SPLInsert Hanging (SPL, Pocheon, Republic of Korea)S o]&3&le] A &AL Ao wha} 4=
gttt AW E 24 & Zeo]Ed A9)Ela miR-1260b AAA EE 24 tixTo] P
E 2 Aol wiF aklth. 0.1% FBSE FHirates wiAE A Fnjel AFdskal 20% FBS
oo HESIT. AES 37 T, 5% CO0lA 24A17F HjFsich, =k &, #H ¢
0
.

nE it
N
o

1% Fgj2g vlo|gog AMatn 33 dAn7 (Olympus, Tokyo, Japan)S AFg3dle] ## &4qic)t. zhzhe)
ko 2HE 3 Ay FER Adeta, " #H AEY FE AU

EREER R

gkt nlo] 9 1o} o]|E 3| TargetScan 7.2 AR 7]%38 AAZ TH GAR(CASR)ZHE 3'UTRA ¢ 2
g 220e st pmirGLO ©]5 FAIH A miRNA ¥4 23d HE (Promega, San Luis Obsipo, CA)E AF&3le] &
gan=s A &}l e CASP8 oAl (WT): 5'=GTTTAAACATAATCCCAGCACTTTGGGAGGTTGAGGTGG

_10_



[0109]

[0110]

[0112]
[0113]
[0114]

[0115]

[0117]

[0118]

[0120]

[0121]

[0122]

[0124]

[0125]

[0126]

[0127]

[0128]
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GAGGATTGCTTGAACCCAAGAGGTCTAGA-3"

CASP8 =AWo] B} (MT): 5 -GTTTAAACATAATCCCAGCACTTTGGGAGGTTGATTTT TTTTGGATTGCTTGAACCCAAGAGGTCTAGA-3

BHug §A4x 248 93] MDA MB-231S B XE WE (CASR WI %= CASR MI)E miR-1260b =] 2@ &4
gz 3 FAFIAAT. ZAIHZG oA Rueilla AEE 59 FAHetolA] A2~ (Promega) S AME-3}
o A 9 24437 Fol SA ).

2l EF5E 4 un FAR wdste] &gol=e FAA7|IL 88 AZAZ] ¥ BenchMark ST (Ventana

S Aldetaitt. Egtol= GAEE T ghA|

7} 10% o] wl ER 12lal PR Aoz,

0 . 2 FolA 0,

1+ 4 A5 HER2 4oz s, 3+d A5 $AHo=E Adagion, 2+d A5 Ao A uol upe} &
d &2 FISHE F3sto] s,

[o

—
“+
\}
*+
w
g
o
il
=
—r
2
o,
o
s

8-3) 452X (Fluorescence in situ Hybridization; FISH)

HER2 THCHOIA 2+7F U xS oz sto], veldoz 1450

4um FAZ wH-ste] &Eolso| FAAZl & gduiEtdlst @ sk }4S AA 2383k HER2 DNA probe kit
(Vysis Inc, Downers Grove, IL, USA)E o]&3te] A|xAbe] Ao we} A3ES X8stqirt. HERZ 2 o+
Fr2 B g webA Amplification Index7F 2.201%349 B¢ dHom =3l

GraphPad Prism AXE9o] ¥d 6.0 (GraphPad, La Jolla, CA, USA) 2 SPSS Statistics AXZE o] Bz
21.0 (IBM, Armonk, YN, USA)S AR&3te] &4 &4S5 3 3tdth. Mann-Whitney test9t Kruskal-Wallis test
2 ALgEt] EAAH f-994S ZF2 non-parametric SAXE AAsIAT.

AbElE FY4E miR-1260b T FEed od F I1FE SR Atk miR-1260b9] E@A I theke 1 Wt A
w7l Wggke] AAJE Fisher's exact test® A3, A& Kaplan-Meier W2 74313l log-rank
test® H7} AT, g% ZpHol digk cpAs B8 Cox HlE 9F 2dS ALgste] Hrlslvk. 0.05 vk
P #e BAIRORE fofg Aow HF3gltt.

il

o%
o
4

2

e

N

2

2

S

T

ia

\}

D

(=)

o

Lo

e

et

%

o

tlo

=~}

7

Q

) PCRE Z73te] F%4olA miR-1260b8] WA WalE el
CRAA BAL S A% RUBE EE% B B4 Wek & (AWE olEste] microlNA FH4 BAL

Az} £ AEF (MDA MB-231, SKBR-3, BT-474 @ MCF-7)ol4<] miR-1260be] W& F3o &1 A4 A
EF (MCF-108)°l Hl&] FAtH oz =28 A3t (P< 0.0D)[= 1].
et AlEe] AE F2] ol thd miR-12602] FIFS ZASF7] 9, MDA MB-231 AIEE 24417+ FoF &4
&, blank %+ miR-1260b JAAE FA FHAZHT. o]oJA, miR-1260be] &d F~=& RT-gPCRY] ¢
z

miR-1260b AAAZ 2 FUH A FNA miR-1260be] H&HE SA xR % blank® F& FJH A Zo 1
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]
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H71—AE

a2 T

= 2A].

T3 miR-1260b H& J A oA viable AEQ] #AE dvA AdolA st = 2B].

tlo
ot
rO
ol
ol
32
o
S
A
o
=)
=
~—

off

o, AE F2E& WST #4e o A3t MDA MB-231 AEe] T2 58& &4 diEw 2 blankst
Ml a8k} miR-1260b WA Aol A gHashelrh (p < 0.0001)[%= 2C].

miR-1260b SJAIAZE H&A FY3F MDA MB-2319] AE AEEL SA dixT (100%) = Blank(100%)$} B uLsk
o] 71%2 A,

miR-1260°] o] AAEUS vl AE FHo] Fidts olFE F<lst

¥ A4Ee 2A187] 98], ME 1x 10 2 Annexin V-FITC 2 P12 48l a BA& ).

N
o
:?1:,4'
B
ke
S
x
)
>

fu

Iy

X
LO‘_‘

2
T

Al

7 A3, miR-1260b & o] A7} MDA MB-23104] A 3E Aldo] §E3HS &<l = 3 Al.

Aol AEe] n)go] 54 thET 2 blank tHH] miR-1260b 2d

2
=
=2
2

O

19
—
(]
=
olN
N
)
[«0
f
:L
[l
w
=

miR-1260b LA v} AL ofF Tl dFE FuA A 6 o A
MB-2318 miR-1260b JAA|, &4 thx % blank® @2 FJAT. 2 F T (244171, AEE 500 um
o7 FAtt.

A A A miR-1260b JAAZ FH %‘% MDA MB-2310] &4 T WX blank® &2 F# MDA
MB-2318t} & o5& UERITH = 4 A

miR-1260b SJAAZ & FU3F MDA MB-2319] A3 #x WAL 52,192 AYH L, 24 HEa 2 blank= &
2 913k MDA MB-2319] A= gz WAL 2447kl A 243 YA (p < 0.0001) [ =

miR-1260b9] W& A7t ME H&
MDA MB-231& miR-1260b S}AA], &

FA FYe AEE 0.1% FBS7F & A oS wiXZ AdE 6}3 Edx do] g Ao ujks)
AW 20% FBSE sk Wik X=X
2 uAgA7 T T2 vlo]LFMo g AMEATH, miR-1260b OM A= FA
T 2 blank® A AXY e SE€ERT QX ¢ AeUcHE 5 A, 2 B].
MDA MB-231°llA4 miR-1260b2] 27 FH o =AM CASRS A4S F2str] Y, & 6AE= targetScan7.2 =243l
B 2 de B3 23 (4R miR-1260b A H-9E el EATo|t),

%+ (negative control) @ miR-1260b 2} A|A](80 nM)o] HAFY

AAZY PCRE 543 23, niR-1260b9] 2& JA|TolA A4 iz v EATgH R F93H CASR
A7 57 HES #R1skslt =6 B].

do gt do
=t oX

FeF B4 22 ABOA miR-1260b WA CASPS HAA WHe] FRPAT LA A9, o FewAE 3
A3FATH(r = -0.6137, p < 0.0001). £6 D= miR-1260b AF LS TF3E CASR 3'UTRS FAHeholA] ]

hul

EE Az 298t 4T FxES UEh =2AXolm | MDA MB-231& EXEE H#HH (CASR W E&
CASP NT)E miR-1260b 2l 2 &4 thzay 37 FAFAANAY. FAHetolA9 Rueilla A3E FI
Al etolAl Al 2~8l (Promega)S AH&38F @& 59 24413 ol SAkAth. 1 AF}, CASP8 WIelA &4 di=
o OB miR-1260b EgAll A FA | ElelA] &AJo] FAStHom FolaA HasS el 3t (p < 0.01)
[%6 E].

du v

F

ek 2ol miR-1260be] WE v A
RT-gPCRZ 10271¢] 3k =25
40 Qokxlo} gl

il

54o] w7
2

ool B7] 98] miR-1260b T3S
Hg 3

=
cmyE wHE B 54E B

Mo
o,
ofo

ol
ol
a2
|\
ox d
ol
ol

(e

frarel b 10299 A#-S 30-844] (H £+ SD, 49.5+11.34], 95% CI, 47.3-51.8)th. 10249 &3¢t 3
} % 1-0 #7]1= 709 (63 6%), M-IV W7l 3194 (30.4%), LEAA ¢ W7 19 (1.0%) olJut. =3
X 55 1-M $5°] 659 (63.7%), I S5°] 353 (34. 3%) 83 G A &L SHo] 21 (2.0%) 0%
2 A&, ER $A4E, PREAES 47 28.4%, 69.9%, L 41.1%9F (F 4)
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¥ 4
[0146] Characteristics Breast cancer patients
n = 102 %
Age (years)
< 50 54 52.9
> 50 48 47.1
TNM A
-0 70 68.6
-1V 31 30.4
Unknown 1 1.0
2454
-0 65 63.7
il 35 34.3
Unknown 2 2.0
¥ F7](em)
<2 56 54.9
> ) 46 45.1
Unknown 0 0.0
gz = As
No 55 53.9
Yes 42 44.1
Unknown 2 2.0
HER2'
Negative 73 71.6
Positive 29 28.4
Unknown 0 0.0
ER’
Negative 31 30.4
Positive 71 69.9
Unknown 0 0.0
PR’
Negative 60 58.8
Positive 42 41.2
Unknown 0 0.0
miR-1260b 23
Low 50 49.0
High 52 51.0
Unknown 0 0.0
[0147] T 47 1027 Y 31 27 3R A3
[0149]  f¥er 24o]4 niR-1260b % Sxbe] QAR (o], TN MW7), £ASE Fit

A
o T,

3} BAA R

[0151]

Frolg RS FAATHE 5),

HERZ, ER, 2 PR)S] A¥hd& dobrr] 918 miR-1260b LS Tkl web A
*, d2A AgdS BAETh. niR-1260b] W& A TN W], HZ

5
M n miR-1260b & p value
Low, n (%) High, n (%)
Age (years) 0.172
< 50 54 30 (55.6) 24 (44.4)
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= 50 48 20 (41.7) 28 (58.3)
TNM ©HA] < 0.001
/1 70 45 (64.3) 25 (35.7)
/v 31 5 (16.1) 26 (83.9)
284 Td 0.092
11/moderate 65 37 (56.9) 28 (43.1)
poor 35 13 (37.1) 22 (62.9)
o= < 0.001
< 2 cm 56 37 (66.1) 19 (39.9)
> 2 cm 46 13 (28.3) 33 (71.7)
X v Hg < 0.05
No 55 35 (63.6) 20 (36.4)
Yes 45 15 (33.3) 30 (66.7)
HERZ < 0.01
Negative 73 42 (57.5) 31 (42.5)
Positive 29 8 (27.6) 21 (72.4)
ER 0.086
Negative 31 11 (35.5) 20 (64.5)
Positive 71 39 (54.9) 32 (45.1)
PR < 0.05
Negative 60 24 (40.0) 36 (60.0)
Positive 42 26 (61.9) 16 (38.1)
[0152] ¥ 5% miR-1260b &} FAle] QA B et g 4
[0153] AE B4E B AdFE B4 T. niR-1260be] WY} A AEE Alole] APA S Kaplan-Meier £4] ¥
log-rank©. 2 ZAVSIRITH AsHe miR-1260b9] k& wdo] WA AEE Astet folF 4w WA} ASE B
oA} (p < 0.0001)[= 7].
[0154] miR-1260b & o] thiaF Cox Hld 918 2P 242 miR-1260b9] =2 wdo] A =& dis] SHA< o
& olx}els ®BoJFEth. (Hazard ratio = 5.112, p < 0.05)(3E 6)
HZ6
[0156] EA Univariate analysis Multivariate analysis
HR 95% CI p value HR 95% CI p value
AHE (years)
< 50 vs = 50 0.804 0.279-2.318 |0.687
TNM A
11T vs IV 9.020 3.009-27.039 [< 0.001 6.053 1.935-18.932 [< 0.01
e Iy
Well/ moderate vs Poor |0.848 0.891-2.893 [0.848
¢ =271 (em)
<2vs = 2 5.622 1.567-20.169 [< 0.01 5.723 1.593-20.557 [< 0.01
Hrxt &
No vs Yes 4.281 1.342-13.658 [< 0.05 3.599 1.067-12.134 [< 0.05
HER2
Negative vs Positive 4.714 1.635-13.598 [< 0.05 3.766 1.230-11.528 [< 0.01
ER
Negative vs Positive 0.350 0.123-0.998 < 0.05 0.315 0.104-0.955 < 0.05
PR
Negative vs Positive 0.449 0.141-1.431 [0.176
miR-1260b &
Low vs High 8.523 1.906-38.109 |[< 0.01 5.112 1.080-24.197 [< 0.05
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[0157] 3 62 miR-1260b WA R A QY A= APE w4
[0160] ¥ 62 miR-1260b Td 2 3zt AAAAES TR B4
=9
=97
80+

i

60+
4k

40-

ok e

miR-1260b relative expression level

MCF-10A MDA MB-231 SKBR-3 B1-474 MCE-7

Breast normal cell line Breast cancer cell lings
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EMH2
(A) Blank: DMKE (Transfection system)
E Negative control: Scramble + DMKE
= 50-
g ®% #*
2 l i i
5 40
=3
S 30-
-]
4
= 201
=
g 10-
o
é ﬂ" T
= & @‘ >
W A
F & s
o T
\"’@ &f}
& >
&
miR-1260b Negative
Blank hibitor control
EH2b
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Blank miR-1260b inhibitor
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Cell viability (%)

100

80-

60+

40-

LL R
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Blank miR-1260b inhibitor Negative control
o' Apoptosis ' Apoploss | ' Apoptasis
1 463% 1 - 150 490%

||i|1_
m'.‘r'"'k
A A U P ml
Amnexin V
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NS4

e
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EH3b
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(B)
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Oh

12h

24h

500 pm
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Negative control

500 um
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=l

e
[=)

EH4p

(B)

1004

] T T T
— e, o
— — —

(9%) NSO PUNOAA

1
—
—
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miR-1260b inhibitor
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Negative control
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Position 1374-1380 of CASP8 3' UTR 5' ...ACUUUGGGAGGUUGAGGUGGGAG. ..
LEEELL

_!lsa—m iR-1260b 3! UACCACCGUCACCACCCUA J
Target 5’ 1374 1380 3’
gene LLLLI.
-
uaccaccgucaccaccua
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Caspase-8

Cleaved caspase-8

B-actin
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Negative miR-1260b
control  mimic
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0,04

CASPS expression

0.00

0,03+

;‘::-

]

L ]
A
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-
i
—
[a—y
L

o 6 ‘. r=-0.6137
a #%p <0,0001
o
®
"0
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R
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miR-1260b expression
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hsa-miR-1260b

Firefly luciferase CAPS8 3'-UTR

WT CAPS8 3'-UTR 5-UUGGAGGUUGAGGUGGGAG-3’

I

hsa-miR-1260b 3"-UACCACCCGUCACCACCCUA-5’
MT CAPS8 3'-UTR 5-UUGGAGGUUGAUUUUUUUG-3"

B Ncgative control
J miR-1260b mimic

—
th
[

ok

[a—
=
L

=
th
1

Relative luciferase activity

ot
<

WT MT
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Percent survival

All
low miR-1260b (n = 50)
00—
! i
80- PI :
lacasa L]
Ry S ¢ okokok
60)- |
high miR-1260b (n = 52)
40 =
20+
ﬂ L] L] L] L] |
0 | s 3 4 5

Years

_29_

ZIHSd 10-2020-0109623



Percent survival

100+

80+

60 =

40+
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Stage I-11

low miR-1260b (n = 45)

high miR-1260b (n = 25)
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Percent survival

ZIHSd 10-2020-0109623

C Stage 111

100 :
s low miR-1260b (n = 5)
60- e -
| _
40 :
20- high miR-1260b (n = 13)
0 . . ; . .
0 1 2 3 4 -

EEE

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

<213>

YONSEI UNIVERSITY WONJU INDUSTRY ACADEMIC COOPERATION FOUNDATION
A composition comprising microRNA-1260b inhibitors for inhibiting
the proliferation, migration or invasion of breast cancer cell
P19-0019HS

7

KopatentIn 2.0

1

19

RNA

Artificial Sequence

<220><223> mIR-1260b inhibitor

<400> 1
augguggcag uggugggau 19
<210> 2
<211> 50
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<212> DNA
<213> Artificial Sequence
<220><223> primer

<400> 2

gtcgtatcca gtgcagggtc cgaggtattc gcactggata cgacatggtg

<210> 3
<211> 16
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 3

cagatcccac cactgc

<210> 4
<211> 16
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 4

gtgcagggtc cgaggt

<210> 5
<211> 16
<212> DNA

<213> Artificial Sequence
<220><223> probe
<400> 5

ggatacgaca tggtgg

<210> 6
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 6

gctaaattcc acactacc

<210> 7

_32_
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<211> 17

<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 7

cttgggttca agcaatc

_33_
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