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(57) Abstract: According to a composition and a kit for diagnosing breast cancer by using a breast cancer-specific biomarker in cfDNA
and a method using the same, breast cancer can be diagnosed with a simple method by using blood and breast cancer can be diagnosed
with high accuracy and sensitivity.
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9] WA LINE-1 23 g9 A CPG 599 Wads &
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7| &8 ok
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©. 991 9] % S50 aDNAS] 3%, 2 5 Wi} )
A=l a1, EA FAAE] 7HA = FA A Wol ok 347 A
AE] 2] cfDNAC A A& 4= 380 H.a1¥ 31 ]t (Uehiro et al.,
Breast Cancer Research (2016) 18:129). L2 1}, cfDNA+= & ol nf-5- 4 &
o2 EASAL ALt HAxP7F AE A, ofDNAC A 54 f- A1 212
Hol & HEste] gk npA R o] &at=t] glo] & A ofo = 2H&-ghr},

e} Absho] f- A A= oF Aol W14 o A ALQI A& (endogenous
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thFet A5 B8l ol =9 Vs ol WA AL vt o] WA G HARIAE S
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5k ol M 5 Qi Ao wun ek A2 ol e AAel Al
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%01 " C}%L(breast cancer)"t _gru}oﬂ /\E 7J %L% Wetal, A e astg o Z
e B 4 Ak 7] Y-S A4 (mammary gland) 44
2~ (lobule) F-H <, = ol &

2o "% H(diagnosis)"-=

oEL !
mlo
i
o

o ol

A8 wakar, el
e, 871 el e i, ol R A T 28 4 Sl
LINE-1(Long interspersed nuclear element-1)-> 7 ©] 4 91 Z}(transposable

elements) 52 sty 2E A, s g o s "L1"o 2% B2 4 9lt} LINE-1-2

AN A9 oF 17%E o1& 4= At} LINE-1-2 9} 6000 bp2] DNAY 4= 3l

LINE-1-2 27 9] & 9 3} 5 5(open reading frame: ORF) & H|H &

% < (untranslated region: UTR)S- 3313 5= It} 7l LINE-19] &8 LEH =

AL el 26 FAA|, & FE XX-397118(GenBank Accession No.

AC188543 15)2] 5 o 2 HE] 41245H A w29 S Bl = W A] 47245 H A
ZY e =0 M A 4= v} ALz LINE-1(LINE-1.3 55= L1.3)9]
=29 2B = A 92 GenBank Accession No. L19088.12] A& <= qit}.

_9.01 "Z;G ol Oﬂ(regulatory reglon) 24 o xﬂ x}/] H]—??:l g 27]_ oL 1=
Az = Q= A R B ek /\01'7] 4 49> ORFY 5 W3, 3' Wkak,
= ORF= Alololl &A1 &= 3ot A7) 24 & ol & 50 ZEEH,
5-UTR, 2.3 ¥ o] Bl (operator), 1 31 4] (enhancer), 2 A} & A (silencer)d 5= AT}
LINE-1 24 3199 wEHI e = Ade LA H T 1(7] -4 A e LINE-1) 1=
MAHE 2AFE F- A A Q] LINE-D] 72 L= S w5kat &= Qi

o] "v| & 3} (methylation)"-> DNAE -4 3l= 7]l WE 7|7} F25 = AL
2gtel ] e gk CpG w2 8 LB = A D(CpG F-9) 2] Al B4l wE 7] 7}
FaE = A g vk WS ot dojd A9 12 Qlsto] AL 1219l A g ol
Wl & W Ho 54 fAAke] o] A AE ¢ vk v =, B e e 3} =
A e 7t dojup= A9 54 Fraxte] wd o] 7k 4 T

7] CpG 9= 70 LINE-19] A9 % 194 5 Do 2 g 103 A
U LB = WA 104U A w28 LE = 5 AT ”7] CpG 9+ A

LINE—I«] AMANE 20 A 520 B TE 482 A 52 8| Bl = WA 483 H A
ERSAS RS =§

A7 CpG FH o e FES Agta s dd & T a A
HWF#(polyrnerase chain reaction: PCR) == W&l 3} 5] 2| ¢l PCRe] 9] &l 5482

T Atk WE sl 5ol 4l PCRE o & E0f wE 3} ol F

PCR(methylation-specific polymerase chain reaction: MSP), 2 A] 7+ v €l 5} &-0] %]

PCR(real time methylation-specific polymerase chain reaction), ¥| & 3} DNA & o] %]

A5 @d & o] 83 PCR, = A% 4 PCRoIT. 7371 CpG -9 2 vl d 3}

AFU
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T2 1] 2 A1 7 (pyrosequencing), H] < 7] o] E (bisulfite) A @ ol o8l A=
T ATt

71 AA = CpG -9 T F8 Lo w] A E Hi= CpG -9 Fol 4 e H,
e s} v Al gt e A 2 W E S v NI A G E AR o] Foi Xl 7 QB HE
AdeE == gl

7] Z kol (primen)= T A4 g T vk M TH A E
A &8k 2 2] ALy = @ 2 E] = (oligonucleotide) =, /7] Zefol 1= A4l S35
Hh3-ol] AR5 = AU = ATH A7) Zefoln = ] 1A Mgl FEA QL
A3} A s HAT 8o "FE(amplification)"> A A F = T19] A HE A QL
MAo Jte] 5 ST AE YETE 7] A4t T3 mhg2 Y Al
ozl W el ofste] il d 5= Jlv). ate] FEL2 FE Fok B0
Aol &2 Q& st

HEE v 2RoM = E = g 2 23 ot
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8 =2 = 2 S a4 A RS (polymerase chain reaction: PCR)S
*3@4HR ﬁﬂ]mﬁi»t¥§%%%Lmoﬂﬂﬂﬂjuﬁmm
displacement amplification: SDA), & 2] 7}A| 2] &4 5= (helicase dependant
amplification: HDA), 9 & -2 @ o} Al 24 F-F(exonuclease dependant
amplification), 2] & 8| L A| 5 % 8. 4~ (recombinase polymerase amplification:
RPA), 73 vl 7l ¥ -3 (loop mediated amplification: LAMP), &4} 7] vt
% (nucleic acid based amplification: NASBA Z TMA), == ol &9 23
I}, 4] = efol vz AN E] = 2% whlel wek 1, s 27) ol 4ol AE 2
5563%1 ATt
g7 sZebolr o] o)z o 5 W #] o 100 ¥ 2 2l LBl = (ol 8, 'nr'ekal ), oF
Al ©F 80 nt, 2F 10 WA <F 60 nt, ©F 10 WHA] 2F 50 nt, ©F 10 WhA] F 40 nt, <
10 WA] F 30 nt, £5= 2F 20 WA <F 30t 5= ATt
ol AE=MAME 3,4,7, H 8= o] Fo| 3l FL o RFE AE
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7B e A4 Hdolea Fr}

8-of "w| & 3} 717k4] A $F & A (methylation sensitive restriction enzyme)"+=
Agaio A2 M 5 CpG 919 wlEste] &l whef detst vy Aast
TRl Bas BT Y] v g wigd Al ¥ A 4= Hpall, BsiSI, B

ol %ol 23 4 T LINE-1& HEajeli= Zelir s el ¥l =] 24
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Mol ZEH A oS 4= Tk Msploll o8 Atd A Al = 24
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A7 RS AR Eed A2 AREREH R A RE 58
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6
F8Y Fol 4 cfDNA W] Hhol 9r} & o] &3 F e AW g 24 E, 7| E, U
o o] &3 Well o3 45, ol ol Gato] (M T WHOE FHHS
A QS e ATE L AR A6 gl
=de e A

- .
5 2% 4 A A CpG 91 ol R 8k 55k o A Eol A CpG 9l
2pE A E g A sl el el e sk CpGel vl E
X o

12] CCGGE Ao & 3l Z o) A EE AL-&3}o]
o), fdkat 4o Al R 7he] WE sl E dCCGG A E e s
ol A: 59]% dCCGG T =8 Lo A E A4, B:
H| 50] 4 dCCGG 5-%-& ZfolH A E A1)
% d4a 2 % 4biz 24 7 L AFgRol A LINE-1 24 -9 oA f-4% Sol &<l
W e 3} 79 @ Lol 4 dCCGG %8 Gwe oo gt 7 AL S

B
©
N

g

9.

557 ol A4 sl e} ARl 7l el @ F ofDNAS & F(ng)E YEM =
“1efj3Eolt,

T 62 P ofDNA A A %(A) 2 AHE¥ LINE-19] €3} =5(B)S YeEl &=
18 o)t}

T 7S FAY e {4 okl o LINE-19] WEs) =39 vzt ¥
Eol & YEhY = 2 o) tl(N: A4, O.T.: 7] eF &, B.T.: %Al &9k M.T.:

[e)

= o
—]I_/\C_} %‘Oo]: T ‘!T/ﬂ ?:1:').

% 82 Abete] AlB oA F cfDNAS] %(A), 2= % LINE-19] ¥l ¥ 3} 5~3(B),
R R E o) ol ko] T1Ef 3 (C)o)

o] AAIE A% FH

olal AAl | & Falo] B} A sHA A st} 2L, o] & A A] e =

A A o7 HAEty] 9k Ao By o] 97} o] B A A]ofof g =
A& ot}

A 1, 50 322 @ A EA8= F A X DNA A LINE-1¢] # € 3}
T g9l

1. A& 3w A o] F-9 Y Al EFo A LINE-12] W g3 =52 &9l

Abeh bk Al 2 o] FA Y Fr el Al 2ol A LINE-1 A z1¢] v e 3}



WO 2019/045533 PCT/KR2018/010184

[59]

[60]

[61]

[62]

[63]
[64]
[65]

[66]

7

TFA AR, AZF 71 43 Al 5 MCF-10a(American Type Culture Collection:
ATCC), A3F F 1%k Al 325 MBA-MD-231(ATCC) 2 A3F F 8 Al X5
MCF7(ATCC)E =1 3F3 ). 7] 2] "Abs Nors"+= &+ Ao H=d 2202
Ao 52 9l 97 0 2 E 5581951, "Near Nors™ = ¥h2] 719
Uz FRloA Aol 2o F, ng}fﬂﬂ TR Yo RE 53l
"cfPCs" 2 "cfMC"+= Nobuo Sasaki 172 (L E)oll A 1 38F3 AL, cfPCs= 71 2]
1A fA 9k 22 0 B R E] REE O] X A EF0] AL, cfMC= ol Fl Al ol A
THE o Xl M E ot}

SRz /‘ﬂ 9| A DNeasy Blood & Tissue Qiag7| E(Qiagen )& AF-g-3Fo] A+
DNAZ 3tk ¥ ¥ 755 DNAS EZ DNA Methylation-Lightning

lE(ZymO Research)E AR-&3to] HlE 3} 4] 82 A EANC) 9718 B
- HU) GV 2 X 3sh= 1] < 3 E W S(bisulfite conversion)< <=3 8} %1 U}

o] %, PCR & &3l LINE-1 £4 F-9 & F3&35ta, 25 714

A7 De FASATE /] LINE-1 37144 -2 7l el A &e] %] LINE-1 ORF22]
mRNA (GenBank Accession No. AB012223.1) /& 2| QLB = M E-& vlE o2 7]
Frod A 28 LINE-1 A A A L2 gelstdnt. 7] 260 A A, &
XX-3971189] 5'-vk o 2 H-E] 41245 A w722l LE = W #] 47245 4

e 2E = X oA ¢S LINE-1 25 38 4= 2191 UH(GenBank
Accession No. AC188543.15).

LINE-1 -7 2k] ¢ -9 o] we s} =38 AbEahl vt 84 Al el 4 CpG
Ho1e] Me sl = o A CpG FH o] WEs) o PrH A%
AlsEol] thal] A oh 2 Q1 vl E 3t CpG el vl & 4bE3taL, 1
LFER SATHA: AFRE, B: 7H).

5220 vrEbd uke) o], A Ad Al el A LINE-19] 24 H-9] 9] v e 3} =3
Hl ], Abgh el Al 25 3R] A oF el *ﬂ+°ﬂ*1 LINE-19] =4 79| 9
H e 3} 5ol Fol et stk whekA, T of AL B0l A, LINE-1 £ 3 212
g 5} =32 g4 Ml Z e vl &l el A {2 3HA 7”\5101 A= Felsk At

2. I A#AAd o] )& LINE-1 W E 3} 599 &2l

LINE-1 ¢ A A}FQ1 ZH(transposable element), ] & & ¢] LINE-1 224 9]l &=
|- B2 o] Wl el B 7 EA g LINE-1 9 AARI AL =32 v €l 3}
FHE oA e Fol sk A Add o] Sl HlE st B E EelE]
fshe], efoln) A Aol upet frfel 5ol 241 LINE-1 H € 3} ol
L= A gl sttt

A Aol 110 71 Al | vk} o], /o] MT Al =2 7F] 2] ¥ 7% DNAE

FH 8k thB: /3wl & 9] #4124, Chmm R Cipm: H ol € ¢t 27 F
Rb=of 7l Al 3, Chmp R cimp: F 0] H A1 @82 12} S F2 A 0256 A H
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[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]
[76]
[77]

[78]

=18 A3 DNAS 3 0 & AFg8har, th & F 91X 2] CCGG A&
FA O & b= sl7] Ao Zetol A EE ALE-5H] *‘AVPPCRg
S35}l t}. Al DNA 5 LINE-1 28 399 7] dde Ad s 1071) 2
MAUZ 2(AMEhHE 71 A8kt

504 dCCGG 5% 4nhak Zelo|m:
5-GGAAGAGTAGGGTCTCCAAATC-3' (A EH 3 3)

5ol & dCCGG F-%8 AW d Z o] 5-CCGTCTTCCTACCTTGATAG-3'
(LT 4)

H| 50] 4 dCCGG T-%& 4 iaf ZefolH:
5-AGTTCGCGCTTCTATCAAGGT-3' (A 2H 3 5)

H| 5-0] 4 dCCGG T-F%-& 9waf Z}o|H: 5-CTCCTGTCCTGGGGACACTC-3'
(A3 6)

AAIZFPCRE F73)5lo] LINE-1 W€ &} 52 AbEstar, 1 235 & 39
e AT & 38 T2 §F 9129 CCGGE thAat o &2 3= Zgloln] A EE
Abgate] &3S o, f e A A= k] wE sE CCGG A E 9
FA}S Hol )

%= 30 VEb HEe} 7o), Eo] A dCCGG SZ & Zofoln A EE AFE3 3%
oFa} A} Al & ghol] W el 3} okake] apol 7} BBttt e, H-ALSH
£dRF 9 st ek, ] 504 dCCGG 558 Zeto| | A ES A3 4§
obx} A4 /«1 Zbol uﬂ 2] 51 %%M A}l ]

A
1}

‘I*'W‘O] Q3] 7“”4 Uﬂa@r ‘F"‘Eq oF 7k =
dCCGG FZ-& Zgfoln A EV H4 o0& 3= X7} T"r*_?} E-0] & 9l v &l 3}
FAYE &5l

CHERR ATk : B Zetol st 4

g <17l
AR A Ol A7) AHd, U= “ﬂ%ﬁrlﬂ%%,ﬁ: LA

LINE-1 24 - 9]0] 4 $-419F So] 29l ulel 5] 9] 2 S04 CCGG 554
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[5=4a]

GGGGGGAGGAGCAAGATGGCEEARGHGT A oT e T AR ACCTGTCTCCACCAAACTACCTAGARAA
CCTTCAAATTATCCTGAAAATCTATGAATTGGCCTGAGATTTARAGAGAGACCAGCTGGAATGCTACAG
TGAGAAGAGTTCGCGCTTETATCAAGE TAGGAACACERGCAAAAAGAAGTAAAGAAACAAAGGCCTCCAA
GGGGGAGGGGCCCCGCGAGGAGCCGGGCTGAGGCCGGGCGAGTGTCCCCAGGACAGGAGAGCCCCGTCCC
GGAGGAGCAGGAGCTGCACCGACCTTCCCGEGGCGGAAAGGGGCTCGTGGGGAGTTGGAGCAGGACCCAGG
AGGGCGGGGATGCCCTCGGGCTCCCGGEGACAGTAACAGCAACTGCGCACCCAGGAGAGTGCGCCGAGCT
CCCTAAGGGCTGCAGCGCGCACGGCGGGACCCGGCGGGACCCGGAGCAGCTGAAGGGGCTCGGGCGGCGG
CTCAGCGGAGEGGGCTGCGCGECCCCAGGAGCAGCTCGECCGEGCTCGGECAGAGGAAGAGGCTCCGTGC
AGAGGGGGCTGCGCGETTCCAGGAGCAGCTCGGAGGGGCT CGEGCGGCEECTCCECGEAGEEGGCTGCGC
GGTCCGGGAGCGCGAATCCACCAGCGCAGGCTCCGGAGCACAGGGCGCCGGGACACAGCCCAGGATCCCG
CCTCCCCCGGGACAGGCAGAGGCCGGGAGGGCCCAGGACAGCAAGGACGCTCCTGCCCCAGCTGAGCACA
TCAGCGGCCGCGCCCCGEAGCCTCCAGGCCCTGCAGACGGAGTTCCTGCCGGAGCTGAATCCAGGTTTCC
AGAGCTGCCCCGACACTGGGGCTGTTCCTCCTGCGGCCTCACGGGGTAAACAACCCCCACCGAGCCCTGE
ACCAG

[5=4b]

GGGGGAGGAGCCAAGATGGCCGAATAGGAACAGCTCCGGTCTACAGCTCCCAGCGTGAGCGACGCAGAAG
ACGGTGATTTCTGCATTTCCATCTGAGGTACCGGEETTCATCTCACTAGEGAGTGCCAGACAGTGEGCGCA
GGCCAGTGTGTGTGCGCACCGTGCGCGAGCCGAAGCAGGGCGAGGCATTGCCTCACCTGGGAAGCGCAAG
GGGTCAGGGAGITCCCTTTCTGAGTCAAAGAAAGGGGTGACGGTCGCACCTGGAAAATCGGGTCACTCCC
ACCCGAATATTGCGCTTTTCAGACCGGCTTAAGAAACGGCGCACCACGAGACTATATCCCACACCTGGCT

CGGAGGGTCETACSCOC A ORI TGO TGATTGCTAGCACAGCAGTCTGAGATCAAACTGCAAGGCGG
CAACGAGGCTGGGG6AGEGGCGCCCGCCATTGCCCAGGCTTGCT TAGGTAAACAAAGCAGCCGGEAABER

CEAACTEEEREEAGECCACCACAGCTCAAGGAGGCCTGCCTGCCTCTGTAGGCTCCACCTCTGGGGGCAG
GGCACAGACAAACAAAAAGACAGCAGTAACCTCIGCAGACTTAAGTGTCCCIGTCTGACAGCTTTGAAGA
GAGCAGTGGTTCTCCCAGCACGCAGCTGGAGATCTGAGAACGGGCAGACAGACTGCCTCCTCAAGTGGGT
CCCTGACTCCTGACCCCCGAGCAGCCTAACTGEGAGGCACCCCCCAGCAGGGGCACACTGACACCTCACA
CGGCAGGGTATTCCAACAGACCTGCAGCTGAGGGTCCTGTCTGTTAGAAGGAAAACTAACAACCAGAAAG
GACATCTACACCGAAAACCCATCTGTACATCACCATCATCAAAGACCAAAAGTAGATAAAACCACAAAGA

TGGGGAAAAAACAGAAC
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