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A BHS JA = EZo|td (Kozomara, A. and S. Griffiths—Jones, Nucleic Acids Research, 2014.
42(D1): p. D68-D73.).

microRNAS] AJA1-& Drosha (RNase HI)oll oJ8f A®l-F3 FZo] ATA microRNAZR WHEA AL, MEZE o]F
3l Dicero] &) AHwEo] A4 microRNAZ WSS XU (Achkar, N.P., D.A. Cambiagno, and P.A.
Manavella, miRNA Biogenesis: A Dynamic Pathway. Trends Plant Sci, 2016. 21(12): p. 1034-1044.).

Ao FAA WAL 24 Holsh FHow FFS PYAES AN 2ASE ZAH vole nAR
A microRNAZF AT-Ea Ak, thde microRNAZF S43 /43 s} glvka ¢efx glth (Stahlhut, C. and
F.J. Slack,Genome Med, 2013. 5(12): p. 111., Kasinski, A.L. and F.J. Slack, Nat Rev Cancer, 2011.
11(12): p. 849-64.).

FEstE = FA

e Ar1e] Zaded fsto] okEd AomA gl HAL AARE FREL AHNE Tk A
& ol&ste] Y E‘rZH Ay ARE Agdhs 2ANEHE AEshs Aot

g gE 54 2GS ol&ste] F8 Ao 2add ARE Alwes AEE TEE AlEehs
Aot

A2 A g

27181 5Hg dAstr] fste] B w2 a) diAe] FERE microRNAE EElskeE @b 37 9"
o =

microRNAZ KBl cDNAZ FAlstE= @Al o) A7) A% cDNAS niR-1260b FAAE FZE 4= Y= Zgo|n4#
S ol gste] AN FFALAANSHES TS 9 2 D) Y] TFE miR-1260b FAYS AU A
wshE WAL E X¥she e Aws 98 ARATYHE ATt

2 ool o fddo QlojA, ] FEE S ARl WE STEE I vlusty o BEs B4 o
AE e e ALX gl 9gste] FasE so] upghasta, 7] A= g2 0.1199%0 3o npgza s o]

of glolA, B7] WS Gk AR, A7) O @ PRI 3 FFo] TR 37}

2 de] o2 Fddol oA, 7] mlo] AZRNAZEEH cDNAE sk ©Hldl AMSE ZEolwE AdHs
19 Zgo]ml Ao upghAl st old g =] o}dt i

HEoutg o] o2 FE oo 2ojx, A7) TAE cDNAE miR-1260b FHARE Z=ZE £ 9= Zoomge Add
3 2 2 39 71AE ZEte]wd o] v sl oo g R of st}

ok Eouk e g) e EFEHE microRNAS E 5= ©A; b) A7) 2% microRNAZH-E cDNAS A4
sh= @A o) 471 FEE DNAS miR-1260b FAAE SEFE ¢ 9le Zefo|ndE ol gste] AN FHES
A-SHE 3} S AdAT vusts oA E 23k

Al 2 d) 7] SEE miR-1260b
ol et ARATHHES AT

R R WY AQus 2 W 39 Tojolns fEAROR Tget 4U%H Aud ooy xARS AT
o,

wowge] o Fdde] golAl, Y] 2HBe NGNS 19 ZeholmE @8 Tsh: o] wgAsht ol
A4 op gk

TR owee qAWE 40 TRug fEdLon Egshs S Aud 24ES Azdr
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oF 3z 2 Aol AHuloA MG EDTA &-5auA7F 9 e FHE AFESt] AF . I E2E 93]
AL AFZ dAS 47 C, 600 xgollA 15%3F YR & dF 58 FHsle A2& 1.5ml FH &7k,

3) a8 4o 2Z5E microRNA £

g2 o ZHE microRNA ¥2]+ NucleoSpin miRNA Plasma (MACHEREY-NAGEL)S ©]-&3}e] RNAS #A|Z A
EF wg} FE5 .

4) cDNA A

ZZ% RNA 5 uL® TagMan microRNA reverse transcription A]2F(Applied Biosystem, USA) (100mM
dNTPs(0.15uL), Reverse transcriptase(50 U/pL)(1uL ), 10 x reverse transcription buffer (1.5puL ),

RNase inhibitor(20 U/ pL)(0.19 unL), nuclease free water (4.16ul ) Z¥]3 miR-1260b specific RT
primer (3pL))& 16 TolA 30 B3k, 42 CollA 30 B3, 85 CollA 5 3+ whSalo] At oitt.

5) miR-1260b @A FZ 9wk ok

Jﬂ

gl

A7) A 1)~4)e B3 I3 #xke] cDNAZF-E miR-1260b FAAE AES7] sty AAZF Tdas
Auke-S 38l

AgytAgoe] 24L& 10pL 2x Tunderbird EZH qPCR (Toyobo, Osaka, Japan), 1uL 20 x miR-1260b specific
primer, 7.6 L nuclease-free water 13l 1.4ul 53 cDNA, HZ &% 20ul = 33}, PCR HWH-&

95 CollA 10 H7F, 95 ColA 15 %%F, 60 TollA 1 Ho2 40 Alo]EFE st ANTo R Wy oS <)
4=

2

miR-1260b2e] L& 3Fo] wlAd FProt AH =2 & xFsh=d Za3 PR Alo]E9] 2 AHAHE &
=43 ATF. miR-1260be] k& (CFX Manager Software v1.6 (Bio-Rad, Hercules, CA, USA)S A}&3}
of Az FAA ] AAQ microRNAZ =43 vl G W (A ACT WH)S AMg3ste] 274 3kt (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 A AGE
A ACy = 2°-[3FA(miR-1260b - reference)CT - A (miR-1260b - reference) Cr] &2 AT},

o171 A Cp ghol& PR 4 5 SFo] FElotAl S7HE7] A&k Alol 29 A& o,

# 1
miRNA ID |Primer/probe Sequence
miR-1260b [RT primer A H3E 1|GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACATGGTG
Forward A HE 2| CAGATCCCACCACTGC
primer
Reverse A HZE 3| GTGCAGGGTCCGAGGT
primer
Probe Y WHE 4| (6-FAM) GGATACGACATGGTGG (MGB)
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E 12 2 3ol A ARES miR-1260b ZElelw e} TR H Fw

g2td E2S 4pum FAR g-ste] &glolzo R AA7|m FES] HAEAIZ] F BenchMark ST (Ventana
medical system, USA) AH&H<
¥o] M¥Ede] ER, Z2Ea PR &

HERZ ©olae] A9 QasE Amol meb a7k Bi, F 0, 1+, 2+, 3402 el BAITH 11 FoA 0,
gHow Awaal, 39 49 FPow Ausidon 2 F5 Dol QRguel we

1+ 94 %% HERZ &

6-3) FG5A2H3H (Fluorescence in situ Hybridization; FISH)

HER2 THCHOANA 2+7F UL S22 gitoz sto], ooz mAEe] 9= %2 B2 picrotomes ©] &3]
4um FARZ WEste] &gho|lzol HaAl & ety 9 sk 2dS AA A83hE HER2 DNA probe kit
(Vysis Inc, Downers Grove, IL, USA)E o]&3}o] A|zALe] X o we} AdS P3|

HER2 W& ofFE= Fxx e Axo] wetbA Amplification Index”} 2.20]14Y A dAo =z FE&ct.

A
~

X

e

7) EAA

GraphPad Prism AZE9¢o] ¥ 6.0 (GraphPad, La Jolla, CA, USA) % SPSS Statistics AZEo] BjA
21.0 (IBM, Armonk, YN, USA)S Al&3dle] BA £4L8 43 31Tl Mann-Whitney test®} Kruskal-Wallis test
= Abgsle] EAY fo)AS 247 non—parametric SAIXZ AASA T},

Al S4E miR-1260b BE FEol ol - aFo® Wtk miR-1260b0] LI g 4 WeEE A
w7 WM57ke] AFAAE Fisher's exact test® AT, BEL Kaplan-Meier WH o2 F=43}3 log-rank
test2 HI7FSFITE. o ZhA|o] dig thHE EA2 Cox Hld 98 EES AMEste Hrbskalth. 0

pAte BAACRE foldt AoR 7kt

#£ 2
microRNA Has-miR-1260b
Stem—1oop MI0014197
Accession#
Stem-1loop UCUCCGUUUAUCCCACCACUGCCACCAUUAUUGCUACUGUUCAGCAGGUGCUGCUGGUGGUGAUGGUGAUAGUCUGGUG
sequence GGGGCGGUGG

Mature microRNA miRBase Accession #: MIMAT0015041
miRBase ID: hsa—-miR-1260b
Mature miRNA Sequence: AUCCCACCACUGCCACCAU

I 2+ E w9 Has—miR-1260bol] w3+ A x.o|t},

d718 AAld el Adts ar)el Maddt.
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A

ME ABGAgo T RE ALSH 3kxte] EXS X 1o Qokdoldut. E Ao HA FALS Al 58
W, stage 0 10 (14.1%), stage 1 33"8(46.5%), stage I 129 (16.9%), stage I 168 (22.5%) o]t} [& 3].

#£ 3
Characteristics Healthy control Breast cancer P value
n, (%) n, (%)
No. of participants 58 (100.0) 71 (100.0)
Age (years) 0.274
< 50[40 (69.0) 42 (59.2)
> 50[18 (31.0) 29 (40.8)
TNM stage
0 10 (14.1)
I 33 (46.5)
I 12 (16.9)
il 16 (22.5)
& 32 AE AR Y 2 GU $xe] AR Ay

Faket skxloll A Aakel thH] miR-1260b ©E %S Fol3kAl F71skS th(p < 0.001) [= 1].

I o I olglel WA (AUC) kel el WH=
Eo|=E BIsgith. AUC #tol 1.09 7MheE W=st Sol=E 100% 7).

S

miR-1260b¢] AUC Zt& 0.88 [95 % A% %+ (CI) 0.83-0.94]1°]4t}t [ 2]. 4AFZQl ROC =4 Ao uwhat
EZE9 cut-offE o] &3sty, WgEe}t BoldS &AstS W, miR-1260b9] 4 cut-off Fk< 0.11990]3, 1
of wE WIZEE 71.83%, 5o]%i 89.66%01 Atk [E 4]
F 4
Cut off Sensitivity Specificity PPV NPV
(95% CI) (95% CI) (95% CI) (95% CI)
0.1173 71.83%(59.90-81.87) |87.93% 87.93% 71.83%
(76.70-95.01) (78.18-93.68) (63.47-78.91)
0.1199 71.83%(59.90-81.87) |89.66% 89.47% 72.22%
(78.38-96.11) (79.71-94.84) (63.97-79.20)
0.1226 70.42%(58.41-80.67) |89.66% 89.29% 71.23%
(78.83-96.11) (79.38-94.75) (63.12-78.18)
0.1252 69.01%(56.92-79.46) |89.66% 89.09% 70.27%
(78.83-96.11) (79.03-94.65) (62.30-77.17)

[k

I 4% ROC curve A& E3] 9 niR-1260b] A2 AT zho] wE W%

=4k

Fret el A stageol wE miR-1260be] WA WES ERIs7] A&, stage’™E miR-1260be] WHYS A3t
t}. Stageo] wE miR-1260be] L3 %] xfo]E Ho|A] %kom | early stage (stage 0-I)A = A<l of
Hl BAgH oz =4 #ds3ic) [= 3].
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e Aol A9 miR-1260b°] L I Y WYst A 54 #AE ol Br] f1a miR-1260b LHES
RT-gPCRZ 102719] F¢t 22& o]&sle] =4 3G}, A& MEad~ Yhdo2HE By 3o EALS %
20 @ofEo] gtk Fed A 10279 AHe 30-8441 (HF +  SD, 49.5+11.34, 95% CI,
47.3-51.8)Ath. 10299 5t 32} T 1-0 "7+ 704 (63.6%), M-IV ¥W7]= 319 (30.4%), < AA
ke Wy 1% (1.0%) oIk, 23 84 53 - 53°] 659 (63.7%), I 5] 359 (34.3%) —g|al
AR H] ke SFol 29 (2.0%)°]ATE. HER2 $Ad8&, ER ¥AE, PREAFES 22 28.4%, 69.9%, L 41.19%
H(E 5).

5
Characteristics Breast cancer patients
n = 102 %
Age (years)
< 50 54 52.9
> 50 48 47.1
TNM stage
-0 70 68.6
-1V 31 30.4
Unknown 1 1.0
Histologic grade
-0 65 63.7
il 35 34.3
Unknown 2 2.0
Tumor size (cm)
< 2 56 54.9
> ) 46 45.1
Unknown 0 0.0
Lymph node invasion
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 expression
Low 50 49.0
High 52 51.0
Unknown 0 0.0

F 5% 1027 et B 220 AN A3

ek ZFol A miR-1260b E gxte] AAAHE (o], TN WY, 2AEH T, T4 =27, 224 A
HER2, ER, ¥ PR)9| d#AS Polr 7] 13 miR-1260b LAS T3kl 3 il
™

T, 3H e A8 miR-1260b2] A

_10_
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PRI} EAH O frold ARTAE HAGUTHE 6).

Z6
[0103] Variable n miR-1260b expression p value
Low, n (%) High, n (%)
A& (years) 0.172
< 50 54 30 (55.6) 24 (44.4)
= 50 48 20 (41.7) 28 (58.3)
TNM stage < 0.001
/0 70 45 (64.3) 25 (35.7)
/v 31 5 (16.1) 26 (83.9)
Histological grade 0.092
11/moderate 65 37 (56.9) 28 (43.1)
poor 35 13 (37.1) 22 (62.9)
Tumor size < 0.001
< 2 cm 56 37 (66.1) 19 (39.9)
> 2 cm 46 13 (28.3) 33 (71.7)
X vt 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)
[0104] 6 miR-1260b WA} ghAte] Qg mete] G A
[0106] AE FAE B3 dFE B4 Y. niR-1260b2] HE I} AA] AEE Alelo] ABAE Kaplan-Meier 4 2
log-rank &= ZAFSIQITH. A3 miR-1260b9] =2 Wdo] WA AEE Astet f98 JadA7} %1%3 1o
T2 (p < 0.0001) (%= 4). miR-1260b L& thdzF Cox H# g =ul #2412 miR-1260b9] ¥ do] A
Al g sl =HAA o5 S Bk, (Hazard ratio = 5.112, p < 0.05)(3E 7)
£ 7
[0108] 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
XA 4 T
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
PERREIEE
No vs Yes 4.281 1.342-13.658 [< 0.05 3.599 1.067-12.134 [< 0.05
HER2

_11_
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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 1< 0.05
[0109] 3 72 miR-1260b E H 3R] QA JAAES HEE &4
=g
9]
sk
2001 e E—
5 1504 :
g ~
'z & 1007 .
L85 .
25 ) o
é % 50 ::.:..
§ = 6T H.E
e o
2]
0. .......................... F:L .. 2 -
A A
S S
Q
& 5
& I
) &
N £
4 ®
E02
1001
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P

<110>  YONSEI UNIVERSITY WONJU INDUSTRY ACADEMIC COOPERATION FOUNDATION

<120> A method for miR-1260b expression using plasma for providing
screening in breast cancer, and a kit therefor based reverse
transcription real time PCR

<130>  P19-0013HS

<160> 4

<170> KopatentIn 2.0

<210> 1
<211> 50
<212> DNA

<213> Artificial Sequence

<220><223> RT Primer

<400> 1

gtcgtatcca gtgcagggtc cgaggtattc gcactggata cgacatggtg
<210

> 2

<211> 16

<212> DNA

<213> Artificial Sequence

<220><223> Forward Primer

<400> 2
cagatcccac cactgc
<210> 3

<211> 16
<212> DNA

<213> Artificial Sequence

_14_

50

16

ZIHSd 10-2020-0109624



<220><223> Reverse Primer
<400> 3

gtgcagggtc cgaggt

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

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

ggatacgaca tggtgg
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