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A127el 9lolA,

471 AESH Alge dd(whole blood), WM F(leukocytes), TN @3l A EL(peripheral blood
mononuclear cells), WG AZ(buffy coat), B (plasma), 7 (serum), 2 (sputum), F=(tears), H
(mucus), A8 (nasal washes), H]7% &< & (nasal aspirate), &&(breath), &% (urine), B (semen), 3
(saliva), %7 A& A (peritoneal washings), *H(ascites), ‘FEMN(cystic fluid), &= N (meningeal
fluid), %¥4=(amniotic fluid), AN (glandular fluid), #°¢< (pancreatic fluid), ¥ZN(lymph fluid), &
“(pleural fluid), 5 FA=(nipple aspirate), 7]ZA FQE(bronchial aspirate), & (synovial
fluid), 4 FAE(joint aspirate), 7]& ¥H]E(organ secretions), HM*E(cell), ME FEFE(cell
extract) E¥ HHFN(cerebrospinal fluid)?l, &S 4 TG v 447 87 g AR AT Y.

7] HAAY) WE FES FASE WAL A7) AR Solgow Afe Zefeln, xzr 8 ohells
FEHASHER ofFoll Tl HUE 13 o4 TFFE ANE olgdtel FYNE, A FY T wt
H

7] FAAe] B 5] SAHL I9AA THAANS(RT-PCR), AAA AAAL TFE a5 (Competitive RT-
PCR), A7t IHAA ¢ F AT (Real-time RT-PCR), RNase H. & FAI%H (RPA; RNase protection assay), =
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di= ols FolH Al A F sk ol glol, Ee v wxE Wy 3 Fejs 3 dyd 5 g oE
del A, eAE 4 R Ax Ve & BEE wdasl Rast sk @7 sl fleid, 54 AR
oz JIAEA FErk, "E 7bA 7 el s Aol i 2 BAA dAE T Fze T ArH
ol 71AE 5¥E 54, FE, 24 Ee 540 ¥ 2w sy o)) Taddl 23ES ot mabA,
= BAM Al AR ggd A FHE "R P TR B Y] AR wEA] 2 d
ol A THAE dehiA s 2en. kR, 598 54, g, 24, 5 SA4L s o] FEd
A olm g Agke ew x3E & gl

o W 58 gort glow 2 wAAMC AgE RE AEE 2 V)eHed gole # L] &k Ve
Eopell A Fedatel elste] AR olsE= A FAI JuE ATt

ool o FE oo wEW, Fal T w4 52 whul o] REjal2s RNA 1(LRRC52-AS1), 71 f-Akgh
Hl-chulz] 579 RNA 2082(LINC02082), Unc-5 WE®™ 483 B QtE]4l~ RNA 1(UNCSB-AS1), W& R E AN 2H
gobA] =9l § otEJAlA RNA 1(MPPED2-AS1), FOXA29] LncRNA €17 Z734) (LNCNEF) % LOC100129129% o]
FoJzl FtellA] AdelE 1F oldo R o]Fol, s A TY e ZHEY FE3Y] A% vlolomtAd g

Aot

B odlgo A FAl ZFR ukE g5 52 whilal obE]Al~ RNA 1(Leucine-rich repeat—containing protein 52
Antisense RNA 1; LRRC52-AS1)2 1W A A o] &A15t= 71 H]-34W RNAR, AEWs 12 FIAH+= Ad 5+ o
o, ool AgE = AL ofr).

Eodgo A 71 fF-dAZE v]l-dE 3w RNA 2082(Long  Intergenic Non-Protein Coding RNA  2082;
LINC02082)2 3 dMAlo] EA8tE 71 H]-FY RNAR, A9HE 28 BAHEE AY F o}, old Asyes
AL olyt},

B oo A Unc-5 WEH 484 B ¢Fe] A2 RNA 1(Unc-5 Netrin Receptor B Antisense RNA 1; UNC5B-AS1)+=
10 A o) 248t 70 H]-3Y RNAR, A3 302 FAHE ZAY F o), ol At AL oy
=

2 Iyl HEgRIAXgHolA Z=wl $hf FEJAlZ RNA 1(Metallophosphoesterase Domain
Containing 2 Antisense RNA 1; MPPED2-AS1)-2 11 Ao &A= 71 H]-FY RNAZ, AMAHET 42 HA]
He Ad = doy, ol AgtE = AL ofyt),

Jud

e

|
=)
o = -

ol A, FOXA22] LncRNA <175 =734 (LncRNA Neighboring Enhancer Of FOXA2; LNCNEF)+=, 71 & Azt w
% RNA 1384 (Long Intergenic Non-Protein Coding RNA 1384; LINC01384)2}il%:e 3}, 200 A

1 of

of At 71 Hl-2Y RNAR, AdWE 508 BAEE AY = o, o AEE A oyt
Eoubgol 4| L0C100129129-2 8H A Aol &A= 7 v]-=Y RNAR, MEWHE 622 JFAHE AY & 3o
U, ool AgtE = AL ofyt).

Bouldo A 8o] "F%(tumor)"S AW AEZF ALY AAANTE BAQC] LEEE AoRA, AV =%
o S A TY AEX AAY B8 92 T2 gt AV T B JALE TR G TA B 5
A WA B il S B T2 o TFNA B S e HEAG 5ol b

2 oA, A7) "ok TS (malignant tumor)", "o A (malignant nodule)" = "(cancer)"2 AME
F717F 2AHA ol ME FES A&t AYoRA, BA B me} 4 (Carcinoma) ¥} 5% (Sarcoma)
2 vdr. ¢E(Carcinoma) AU, 5 2 o] MEzoA dAg o FFS 5skal, S35 (Sarcoma)
o5, A3 24, W, A, d@ 9 v Az dAs o FES SSin. AT o TS A
FTGoll viste] F24 &, AE, AL 2 Ho] F9 =T =0

EoddA A7) e e, dasr, o, S, s, A, ATAERY, @S, A,
Heb, HlAMEARASG, ARAY, @dsd, GG, vEXZ J9xF X7 "ExF, Ao, g, At
SANF AR, =9, IR, FEY, A, Y, HI3FE, FEESY, UZESE, ATUEdEE,
A, S ds, AEY, A4, @AY, FAY, A4 §F, 8:59, £F3Y, Fxdd, AlGAx
ok A1AFdF oFE S5 A(central nervous system; CNS) 9%, 1x} (NS €EF 5 F4, w7+ AlF
WE Ee WA Y & oy, uiEAsAE AL 5 AT,

2 odtgo A 7] "dFAd T (benign tumor)" WA " ZAH(benign nodule)"S AMXE7F A=A FAE ©
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A7t B Ao, AL HE/b == B de 94 A7) ol Av gerhe 540l A =8 4] F
4 FFe GAY e 249 QoA govl, 47 A% £ Aok, A B FFL QA HE A9 @l
ou, F8& wel ghke 4 9t BA B & Ak,
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B
b ~1 O [s}

ol Hkeddh = Qth. A7) AESAQ AEE 4 dH, W dE 2 FEe] gtk vkE JEE Aggle] 2

ek = vk, A7) AT dAIEE vl DNA, RNA, thAl 24 So] 9lo} AdtE A gt

2 it o] nlo]omA = o] TS M= AFEE 4 9t

2 oAl 8o "Hg'e B4 AW e A gk di/d(subject)d] A (susceptibility)S BA 3=

A, gide] B4 AW B 23S dA /A2 JdeA 955 BA-SE A, 5 AW e A3 24 gy

9] o % (prognosis)(elZid], AA-HAo]Ad e Mol & e 574, &9 @A A4 =& A= dig 4o w
A ARE B4 A, == HetE™” A(therametrics) (AW, X8 &% W3 RS AFstr] st

o] v g ool wew, {FA FH vk §h 52 W o] kel RNA 1(LRRC52-AS1), 71 A3k
H-ehi 51y RNA 2082(LINC02082), Unc-5 WIERL =84 B <FEJ 412 RNA 1(UNC5B-AS1), w&2 323 of 2 F
ghobAl wrlel gf EJAl2: RNA 1(MPPED2-AS1), FOXA2°] LncRNA 1% Z7-#] (LNCNEF) 2 LOC100129129%. ]
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st 47 Adrs E3t
o] 2FHE A EAHow Al E EFRA ATe glont, ulehA3kAl= PNA(peptide nucleic acid),
LNA(locked nucleic acid), FE=, ZFE =, @alld  RNA =5 DNAY 4 glom | 712 b8 A= PNAO]
th, H} pFAHoR, Ay =R FARRE A = A 2ol

o =
Az Ae 38t Aoz, dF 59, & 2713, AZAIE, DNA,

A, @A A, nAE, FAE AE 2
2 RNAY 4 lom, DNAE cDNA, Al DNA, S@]uywFeLele]=2 ¥3al, RNAE A5 RNA, mRNA, S|
TFEY Qe =S ey, duAe] dz2es 4, &Y, a4, FEHE & ¥ 4

2 o] 7] "PNA(Peptide Nucleic Acid)'"v <1¥do= 3AdE, DNA HET RNASF M3t FFAE
71711, 19913 diwl3 FASHAl tistale] Nielsen, Egholm, Berg®} Buchardt ol ols] HS-o02 A7/HEHSA
Th DNAE Slib-elR A =245 zhed Rhal], PNAE HE= Al o3 A28 vHaE N-(2-obr o ')-2¢
2 =ZAE 7HAH, o] Id DNA H& RNAo digh Ajt=la ko] aA F7tHo] &4 A=, Id 4
2 ote] Al X e AgE L gltd. PNAE 3 ([Nielsen PE, Egholm M, Berg RH, Buchardt O (December
1991). "Sequence-selective recognition of DNA by strand displacement with a thymine-substituted
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polyamide". Science 254(5037): 1497-1500]°l 2FAI8kAl 7MA = o] ).

B ool A Ab7] "LNA(Locked nucleic acids)"&, 2'-0, 4'-C Wl€dl BIIXE EdslE A oG2S 9
ulgtc} [J Weiler, J Hunziker and J Hall Gene Therapy (2006) 13, 496.502]. LNA +&#] 2Alo] =+ DNA%}
RNAS] vty aik 4715 E s, Watson-Crick 97] 4 3o wpe} 47] A& AL = Ao, A, A
g B3R 2 Q3 Bake] 'locking' ©& ¢l&, LNAE Watson—Crick Aol o7 #4& dAsA HalA
Hrh. LNAZF DNA HE+= RNA SE]awEel Qe ol 235 W, LNAE Hrp w27 iz FEdoHE A& 4
S o]Fo] o]F A tAAS ¥Y S k. B oA Ay] "etEAlA"E StE Al &Elaim ) -aY
F @Al oJ& RNA Wo] %A Mg E45Eo], TAAE ol AP0 nRNASH RNA: & 3] ¥
1] 4L §&ste, wEULHE @79 AE 2 AMEFHULE BEE Zke gYanE vt

=
T4 Aol i Aed ME AR B SAF RS 7HE

v}

Ko
£ ool
J

i
)

o
R

Y 4y ot Lo

=3 A &, #HA, &, N TY doe FEEFH Axd

ok w3, GEFE Ae GdAd de FXE StolBglw=nt W (hybridoma method; Kohler % Milstein

(1976) European Journal of Immunology 6:511-519 #=), i ux] &) glolB.#g] 7]<4(Clackson et al,

Nature, 352:624-628, 1991; Marks et al, J. Mol. Biol., 222:58, 1-597, 1991 #Z%)& o|&3to] Axd I

ATk A7 o Axd A= A HAUGE, F4A, 4 HAA, okud A=nEIY, 3 A=ZnED
[e)

~

’ = ’
A3 S g ol gt Hel, AW F odrk, e, B wgel AL 2ol Agel B R 24 AP
FHE 2E SAF FURW ofeh, FA BAY /5H wWE wFA. GA B4 715H g,
Holw &9 AT /15& wAsE 9 @A ovse], Fab, Fab'), F(ab)2 % Fv S| v,

X

| , FHAEA olE utg o R V] fHAX EolHor Ajshs Eefolw, X2 H EE QEAlXA
FTEHULEEE folatA tAIE § S Aot}

2 ool o dajo|A 7] 2AELS LRRC52-AS19] UHE £S5 SAsh= AlAl 2 MPPED2-AS19] ¥Hd %
=AsE AAES L3 ¢ Ut

2 odtygo] g2 A oAajoA 7] 2AdES LINC020829] wd & SHste AlAl 2 MPPED2-AS1e] ¥Hd 4+
S A3 AAE 23 F U

2 odge] m tE A dAdA A7) 2SS UNCSB-AS1Y] 2E %<& =Asl= A4l 2 MPPED2-AS1¢] 23
TS SAHsE AAE 28 5 o

2 ool i o2 o gAloA A7) 2AES LRRC52-AS19] BE S =A3E AA 2 LNONEFe 28 &
S A= AAE 23 = Ao

B oo £ thE A oAdA] A7) 2AELS LINC020829] WE £FS &A= A4 2 LNCNEFS] w8 3%
S A= AAE 23 = Ao

2 oag o] o2 A dAjdA Ay 2AELS UNCSB-AS1e] wHE &< =AslE AA 2D LNONEFe 28 %
S A= AAE 23 = Ao

B oagol ® thE A dAoA] A7) ZAELS LRRC52-AS19] @ $£ES =As+= AA 2L L0C100129129¢]
d FES SAHsE AAS 23 5+ Yo

B odde] o T2 o oAoA A7) ZAPELS LINC020829] WHE F3S =A3tE A4 2 L0C1001291299] W&
TS SAHsE AAE 28 5 o

B odtg o] o g2 o dAjoA AU 2AHES INCSB-AS1Y @ 58S =AstE A4 2 L0C100129129¢] 28
FES SAHsE AAE 28 5 o

2 oddo] i g2 A dAOA A7) ZAELS LRRC52-AS1Y] @8 4528 =45 A4 2 LINC02082¢] w@HE
FES SAHsE AAE 28 5 o
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Ao o 57t B4 AE v = Q).

2 o] v "AEEH AlR'E NAERRE QAAAY JAERRE " doe 24, A=A A,

Z2] e AXE gustes oz, o E EW, H¥(whole blood), W (leukocytes), %‘igg‘i o3l A

(peripheral blood mononuclear cells), W& A3 (buffy coat), % (plasma), @A (serum), 2 (sputum),

T (tears), BN (mucus), AH]M(nasal washes), H]7} &<1& (nasal aspirate), &F(breath), AW (urine),

AN (semen), F(saliva), ¥ A H N (peritoneal washings), EF(ascites), FEN(cystic fluid), ¢
%= (amniotic fluid), AN (glandular fluid), & (pancreatic fluid), HZ

= 5o
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471 A AES %M}*d%‘ii Aaed HF$- el Eol(Specificit y)9Jr 4 AS5X (Positive

predictive value; PPV)E &
highest Youden's index)2] Z 23X zkol a|sic),

4
Qg Sole 94 o5

(1 LRRC52-AS1 9 MPPED2-AS1 100% 100%

(2) LINC02082 3! MPPED2-AS1 98% 98%

(3) UNC5B-AS1 % MPPED2-AS1 98% 98%

4) LRRC52-AS1 %' LNCNEF 100% 100%

(5) LINC02082 2 LNCNEF 100% 100%

(6) UNC5B-AS1 3! LNCNEF 100% 100%

(1) LRRC52-AS1 9! L0C100129129 100% 100%

€ LINC02082 ¥ 1.0C100129129 100% 100%

(9 UNC5B-AS1 ¥ 1L0C100129129 98% 98%

7] E 4004 LhEkd wksk o], 471 (1) WA (9)9] F7K IncRNA Z7he] WEF xdo] BY wEd u) 4
) AR AAS GAAgeR Avd A9, Ave] Holw U by a7t WF og% X 10050 ek
H}, LRRC52-AS1, LINC02082, UNC5B-AS1, MPPED2-AS1, LNCNEF % L0C100129129 % 27} IncRNA Z=¥S AFS-%
oM Al ASDRR/0) Sl hE Hold AL FAT = AU,

[HA]e) 4] 84S AdDS AF IncRNA I 58 &A(2)

IncRNA A AFE 23 49, PSS A9 (rule out; R/0)E & F JEXE FAstr] s,
Aol skxl 59 o 2 HE] doji zAbMer A3 = A 7 FZ oA LRRC52-AS1, LINC02082, UNC5B-
AS1, MPPED2-AS1, LNCNEF % L0C100129129 & 574 =39 IncRNAES #d FF dlolEE s, FA4
O %=, IncRNASl ¥ dlolEHE B4 Z3}, (1) LRRC52-AS1 % LINC02082 & &Ho] HF 7]Fx o4y
m; (2) LRRC52-AS1 % UNC5B-AS1 HEL‘_ o] ¥ 7]FX] o] uf; (3) LINCO2082 % UNC5B-AS1 wrd o] W

(3

i

)

ol
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[0164]

[0165]

[0167]

[0168]

[0170]

[0171]

SSS0ol 10-2461422

5 7154 oY w; (4) MPPED2-AS1 % LNCNEF ®&&o] &F 7]5x o|sd d]; (5) MPPED2-AS1 %
LOC100129129 W&l gko] B5F 7]5%] o]std w); X (6) LNCNEF 2 L0C100129129 & ko] BF 75X o]s}
A wf; ZzZbedA 7] A Z2EE Ade R [Aad He, A7) Ade] Holm=(Specificity)et ¥ dS
A(PPVE gRlste], 1 A#E 3171 1 59 YeRldor. o714 7IEXe H3 ¥ A5 (the highest

Youden's index)¢] A <

[k
2y gl
2
:cg
oft
ro
O

5
ek B SolE G AFA
(D) LRRC52-AS1 ¥ LINC02082 100% 100%
(2) LRRC52-AS1 2! UNC5B-AS1 100% 100%
3) LINC02082 2 UNC5B-AS1 98% 98%
(4) MPPED2-AS1 2 LNCNEF 100% 100%
(5) MPPED2-AS1 % L0C100129129 97% 96%
(6) LNCNEF 3 L0C100129129 100% 100%

oz

A7) 514 Chehdl Hksk o], 37 (1) WA (6)9] F7HA IncRNA Z7he] MEY x7lo] BE wEY )
) A AR PPAGeR AVT A%, Aue] Solw % gy dSx7k 066 WA 1008 Dk w,
LRRC52-AS1, LINC02082 2 UNC5B-AS1 & 27}A] IncRNA Z&S AFE3FA Y MPPED2-AS1, LNCNEF 2 L0C100129129
F 27M IncRNA 2L AHFFOA AL ANRR/0) Felol B FHHE AL FAG 5 A,

[AAd 5] 3G 2389 FALE A% IncRNA J& 59 &<1(1)

g tel st IncRNAS] 23] AP 5Y€E #Qlsly] Hste], dAAY 4 59y o2 HE Aol A
o A FH A A z=Ao|A] LRRC52-AS1, LINC02082, UNC5B-AS1, MPPED2-AS1, LNCNEF 2
LOC100129129 % &7 %3%9] IncRNAE 9 wd =& ©lo]EH S Feletgitt. FAH o2 IncRNA9l 2 dHlo

b

)

HE 418 23, (1) LRRC52-AS1 ra o] 7|4 o] H& MPPED2-AS1 @®e] 7|#A] o]sf & Aol= g
7HAE WSS wf; (2) LINC02082 o] 7|EA] o] HE MPPED2-AS1 'T@®Fo] 7]EX] olst & Aolk gt
7HAE WSS uf; (3) UNCHB-AS1 wrdwo] 7|EA] o] B MPPED2-AS1 '‘B@®o] 7]EX] olst & Aolk gt
7HAE w53 of; (4) LRRC52-AS1 @& 3Fo] 7|5X] o4 i LNONEF 2@t #o] 7154 o]t F Hoj= 3+ 7}A
=2 w3 u); (5) LINC02082 W&l gko] 715 %] o]A} Hi= LNCNEF & #ko] 7]F3] o3t & Holk 3 71X & vt
=3t u); (6) UNCSB-ASL W&l gko] 7]5=X] o]4F ®i= LNONEF & 3ko] 715x] o]dt & Hojiw 3 71xZ wkEd
uf; (7) LRRC52-AS1 & =Fo] 7]F3] 01*0‘ T L0C100129129 ﬂla%ml 71EA olgt T Aol & JHAE W=
S

_i__
gk w; (8) LINCO2082 & ko] 7]
=3 of; 3 (9) UNC5B-AS1 H& =
2 wEs u); ZzbeA A A AA
4

=
=
R

R
o
oy
o
(ep}
=
S
S
=
[N}
O
=
[N}
©
10
2
oft
%)
N
SN

|

A d. o] W7 LEZ(Sen51t1v1ty)9}
ﬂm%awemwaWVMw,MWkgQﬂﬂ@,il€ﬂ§3W]EEM]%ﬂm%q.ﬂﬂﬁ 7R =
gl %]<9=(the highest Youden's index)®] Z Q3Ezlol sjd3ic),

x6
ek AR |5 C5A
@Y) LRRC52-AS1 H=+= MPPED2-AS1 97% 96%
(2) LINC02082 H+= MPPED2-AS1 95% 95%
(3) UNC5B-AS1 H=+= MPPED2-AS1 98% 98%
4) LRRC52-AS1 H+= LNCNEF 93% 93%
(5) LINC02082 H=+= LNCNEF 90% 90%
(6) UNC5B-AS1 H+= LNCNEF 95% 95%
(1) LRRC52-AS1 =+ 10C100129129 90% 90%
(8) LINC02082 H+= LOC100129129 85% 85%
(9 UNC5B-AS1 =+ [0C100129129 92% 92%

471 3% 604 yER mikel 3ol A7) (1) WA (9)9] F7FA] IncRNA Z4zbe] sk x3lo] FHolk g VA E
nrEs w Ay A AAS aActow Aus A9 xte] wzky 9 o4 o =7} 85% WH| 98%0] o

T =2

sk v, LRRC52-AS1, LINC02082, UNC5B-AS1, MPPED2-AS1, LNCNEF ¥ LOC100129129 % 27F<] IncRNA ZF< A}
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[0173]

[0174]

[0176]

[0177]

[0179]

SSS0ol 10-2461422

S3to M acte] 2aed e o] WS Hold A& A 5 AN
[ZAd 6] ALY 2389 HAALE 9% IncRA A &

3hAF 59 0 2 ARE Aol A
2t & dolHE &3, TFAlH 2%, IncRNA
o] w¥= dolEHE EAe Zx, (1) LRRC52-AS1 & LINC02082 L& uko] Holx 8t 7}1A7} 7% oAy
o5 (2) LRRC52-AS1 HE+= UNCSB-AS1 o] ol & 7kA7F 71X o4 wl; (3) LINCO2082 == UNC5B-
AS1 W& Fo] Hojw 3k 7|7} 71 oA+ u; (4) MPPED2-AS1 B LNCNEF @& ko] Hojw 3 71x|7} 7]
2] olstd w; (5) MPPED2-AS1 ¥ L0C100129129 W& ko] Hol® & 7}x7} 7|5 o3t wf; i (6)
LNCNEF EE L0C100129129 ur&efo] Holxw 3t 74x7} 7]1%%] o|&d wl; Z+zolx A7 a4 ZAS 7H3A

rPE o i)
o,

N 2
Y
o
°x
Uii

Aol thalk IncRNAS] 238 A 582 .@}9_3}7
[e)

goz Mk A Y] e = (Sensitivity) 9t 24 AEZX(NPV)E dQ18te], o1 A4S 7] F 79
e Y. 94714 71X Ha 79 A 9=(the highest Youden's index)e] H QX gtol| st}
Fz7
et W iR S ASA

(1) LRRC52-AS1 X+ LINC02082 88% 88%

(2) LRRC52-AS1 T+ UNC5B-AS1 93% 93%

(3) LINC02082 H=+ UNC5B-AS1 93% 93%

(4) MPPED2-AS1 H+ LNCNEF 97% 96%

(5) MPPED2-AS1 HE+ L0C100129129 97% 96%

(6) LNCNEF X+ L0C100129129 92% 92%

71 F 74 el RAAE, 37 (1) WA (6)2] F7FA] IncRNA ZHze] whd ek o] Aok o JpxE v
ot EE u Y] A A4E AgeR Fdst A4, ] g Ui 2 54 oS

97%] €38+ ul, LRRC52-AS1, LINC02082 2 UNC5B-AS1 3 27}A IncRNA %3S AF&3}Av} MPPED2-ASI,
LNCNEF 2 1,0C100129129 % 27}A] IncRNA Z&& A}g3toza el 238y Ag 8ol w9 woju
AL At 4 Ui},

olx ¥y E o] [ncRNAQ! LRRC52-AS1, LINC02082, UNC5B-AS1, MPPED2-AS1, LNCNEF % L0C100129129-% o]-&3}
S =22 AYgEE AYE o5 2 A TG B A-dY o] o9EE % = e &

A

¥o rr

n
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1
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~

TANRIC THCA 59 pairs
12727 ncRNAs

i
= -2 -..____\_-_
_-‘__,_.-—" H-\-H_"‘"-‘,_\_
— m‘"‘"“-._____-!l

A__a
1460 significantly 3434 significantly
upregulated ncRNAs downregulated ncRNAs

901 more than 2-fold 1710 less than 0.5-fold
upregulated ncRNAs downregulated ncRNAs

4

Top 5 upregulated Top 5 downregulated
IncRNAs with more than IncRNAs with more than
0.5 differences and 0.5 differences and
annotated in NCBI annotated in NCBI
LRRC52-AS1 MPPED2-AS1

UNC5B-AS1 LNCNEF
LINCO02408 LOC100129129
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E96
LNCNEF
E
T 8- w
=
@
=
O ES- A
k7))
& n
5 4
>
@
Q
.2 2- %
4E_Ul e
[ B —aE
X Ql eeeeetr l{ "i:;;IE!J!;__
Cancer Benign Normal
z07
LOC100129129
+*
T 4 ok
3 A
5 3
W
5
o 2-
Eﬁ | ]
GJ —krk—
> 14 N—l
= == aE
) | S
© ® - A
¥ ol swpme - ar
Cancer Benign Normal
P
<110> Industry—Academic Cooperation Foundation, Yonsei University

<120> Biomarker for distinguishing cancer from benign tumors or nodules
<130> PDPB204065
<160> 6

<170> KoPatentIn 3.0

<210> 1
<211> 1803
<212> DNA
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<213> Homo sapiens

<400> 1
agcccgtcac
tgcgeatggg

ccteettgga

acgccttgaa
aaacctaggc
ggcagggaga
cccagettgce
cttcggceccc
ccacggaagc

aacccaatgc

acatgtggaa
caagtgctag
agaagatcag
ccgtcactgce
taaattccaa
aggaacctgt

actcaggcac

gaaggatatt
ttctttagac
ctggettgtt
tcctatccat
gcagccgeag
agtccctttc

aatggcttcc

aatgccacag
ctttecttece
tcaaagggac
geetgtggag

accctctcga

cttgcaacgg

gacaatggag

gcacttaaca

cctggttege
ctcgagagag
agagacagat
tgacgggcat
agcctggtcec
caccatggtt

cggcetgegec

tatattaacg
ggttacaaag
tcatcacagt
agtgagaatg
gcaggacatg
tgttcttatg

gtggccacat

tataaacatt
gctgactcect
gaagtcactc
ccactatgct
ggattcttca
ctctctggat

aagcactgaa

ccacacccca
gcagcactcc
caggcacagt
tttttcaaac

tactacaaag

atggtgtagg
agctaggcca

cccagaccga

tggceggctce
gceecccagg
ctccteccagg
ccactcctta
acggcagtga
ccccatccca

ggcgtcatcce

caacaaattg
tattgetttt
gcggcaagat
gaccccacaa
taactcctca
gtggagggcea

ctaacagcaa

tagcaagatc
gctgtctacce
tctggatctg
tcacagtggg
cccatggttg
gagcccctgg

gcccgagatg

aggatgctga
tcctacgtge
ttctgcttat
aagccaatca

cceectgettg

gcttgecgat

ggatgatgge

cgtgaccgtt

cggtectgett
aaaaaatcaa
gaagtgatct
tcettggect
cceeggectce
gggceecggg

gccatttggt

tgcgtacttg
tggggaaccc
cagacttgtg
tgtctcataa
atggacaaat
gaaacccaag

gggagtcetgg

caaaggaatg
agatcctcgt
agcaacgctg
aatctctcac
cttaggttta
gtttctggaa

ttagctggcec

aggggatttc

taacatcttc
ccctgagtag
cctectectg

ttccctagtg

cttgttcccec
cctgtggatg

gtagcccegcea

ctgcaccggce
tgatctcaga
tcatgtgctt
tgccteegeg
ggatgccact
gccetecggga

gttttctegg

ctagacatta
atggttgttg
gtttgttcag
ggggatctge
ggacactgga
agggctggag

aaaacacagt

gaccatagca
ggtacaatga
gctgagecegt
tgttcatcac
taagcaagga
gagtcttaaa

tgtgtgaggce

cctectetgt
tagtcaaaca
cagtgttcag
tgggaactga

caactcccat

_22_

tagtaacctc

gcagtggcca

atggccacaa

ataatcttca
ttccgtgatg
gaccaggcag
agctcegtgg
gccgaaacct
ctcceeecege

agaagaagct

ggcatgatag
gggagaaacc
gttctgggag
aaggcagccce
ccctggttga
ccaatccata

tcagctgtgt

cagccctgtt
ctggtgtaga
gatgaagtat
cgctgececta
agctgaatga
atcaccccta

cttgagacag

ggtttttcte
actctcecttt
tttcctgeca
gaagcacccce

gtggtcetgt

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680

1740
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ggagcatatg gtatcttcct cttctgggca gtgagcatat gtgactaata aactatctat 1800
cte 1803
<210> 2

<211> 745

<212> DNA

<213> Homo sapiens

<400> 2

taccatcatg gctcactgca acctccgect cccgggagaa ttgettgaac cctggaggeg 60
gaggttgecg tgagctaaca ttgegeccect acactccage ctgccaacag agcaagactce 120
cgtctcaaaa ataaaaaaag gatctacttt tgagaatact gtcattggtt gataaaatac 180
agcagaaact tgtgaagaag ctattttcca tattcacctg gcatgtttgg agatgattgce 240
catcaacttt gtgactgtga aggagaaacc ttctgccacc caaaaactga aaaatgcctc 300
tgcceecgtg ggagaactgg agccagatgt gatgetggtt agtctcecctgt attgggegtt 360
cagcatggat gttgcctttt tctgacctca agacaactat ccaactttcc ctgtgtcectt 420
cacgatgcaa ccactaaagc tctactgaag tctctaattc tgagaaggca ccttaaaaat 480
ttgaatctaa taacttgctt ggatcatatg gctcctaagt ggagcagaac tcaggtttgce 540
ctcattccag aggccacgtt cttgactaca gcatgcatgce aattataaaa cactaccatc 600
gaggatgaaa atctataccc gtaaattttg gaaagtaata aaattttgat gaatccaagt 660
cagaatgagt tcatactcca gttgctaatc aagacacaca caggtagtca cattttcaac 720
cacctttatt tttgatgcat aaaaa 745
<210> 3

<211> 652

<212> DNA

<213> Homo sapiens

<400> 3

ccctectcaa acacacatce atcctceceggce acacacccag tccatgectce geccccacac 60
acacctgaca ccccagtgca acaccacacc caccctcceec tcectgcaaa ctcccaccte 120
cgcccacctg cttaatacac attctcacce cccacacact ccttaataca tactctcaca 180
cccacaagcec tgcecttettg gagaagtgag ccgagecgtg cagegecgeg aagggceatcec 240
ccgaagaccg ggaggaacge cgceggggacce tgtggettag cgegetecge cecgggettgt 300
ctgceecgegg gggegceageg getgaggegg ctecgggecg gagttccaat caagegcecac 360
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ccaactccca
tgcctcaggg
accctaaggg
ggaagtgccc
ggtattttta

<210> 4

gtcgggggcece
aaatgcatgg
ggcgggaggt
ttaccctagg

atttccttaa

<211> 4226

<212> DNA

<213> Homo sapiens

<400> 4

gtctccagea

tctceggage
tttcgaggca
tgttgcatgt
gcagttgcag
tgggggagat
ataaaaacca

aaagcaagag

tctattttta
taggtatgta
gcatccactg
ctgctctatg
gactttaata
ctgttccagce

atcaacagcc

taatattccc
ataggcaaag
attcttccaa
tatttaaaag
caagagtaac

ggtgtgttag

ctgcggacac

ctctggcaac
acacaagaag
ggaccccatce
tcgttcacca
aacttgatgc
cacacattac

agagaaacca

ttattattgt
caggaaaaaa
agggtcttgg
tgacaaatga
ttaatacaga
ttctttattt

tattagttca

ccacatcata
aagtaatatg
cataatataa
gctaagatcg
tgatggttgt

tgtcattgtt

gaggccageg
agccggegga
ggcgeececag
ccttecgcaa

aaaaataaga

ccgggtgaca

tcgtggagtce
ccaactacaa
agccttgaaa
gtgaagcaaa
ctggagctge
ccaaggtgca

cattttcata

tgttcatatt
tatggtatta
aacatatcac
agtttggtct
aataggaact
taaagatttg

caactgcgat

aaaccttgga
ttaaactttc
tttaatggtg
tgacatatta
tattatacaa

gctcatgggg

ccgggatgec
aaagcccgeg
tcccaaccte
agtgttctct

aacagaaaag

cattctttcg

tatataagat
atgagaatat
agtccatgca
gtcttettee
tgctgcatct
gtaaaagaag

acttttgtta

ttactttaat
tatatgattt
cttggatagg
tatttgcagc
tccagggata
aggctcagag

tacaatttcg

actatcgaaa
cctgggatge
agagctcttg
aagcacttca
gaacaaagaa

aggagtaggc

agcttccccc
gcgeceecgg
ttgagccaac
ccttgtatta

cacagaaaaa

gagagggagy

cttcaaagaa
tattctcttg
atggagtgaa
tagtcacgca
tatgtaaatg
atattttggg

cagtatattg

ttataaatta
ggtactatcc
ggagactact
caggaaaatt
gacaaaaatg
aggagatata

tctcetgget

tgatagcttt
aggctttaat
acattaagag
aaaatgttgg
gttcatcctce

acctgacttt
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aaaaagatcc
cggatcgcag
ccagtgggtg
ttctaattac

aa

gcaagacttt

agagatatcc
gtgcagggat
acttgacaaa
ggaatttttt
acaactaagg
aggaagagag

ttataattgg

aacttcatta
ttggtttcag
gacttcctta
ttattatcaa
aagagagcat
cttcttcaaa

ctgggtttaa

gaggggaaaa
caggtttcaa
gtgaaattta
caacaaatac
tggaattaaa

ctttttttee

420
480
540
600

652

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200

1260
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ttacgacagc

tgtcactcct
caaggtgact
caggccacaa
ttgactagag
tgtggatcct
ccttcggaaa

aaaacaatat

agaatcattt
gtcagtaact
gggaatttca
ttacatttgg
agagaaaatg
ctgtacgtga

tgaacctgaa

cctteteect
aagttgacaa
gtgaaattct
ttggattatt
tgaatttgga
ttctattgtt

tcaaggagtg

gatcattctg
taattttgtg
tctagaaaaa
aatcttaacc
tcgttgattc
actttaattc

tttctctaaa

tttatccaaa

tgaacaacat
ggctttcaat
ttagctgtct
tttttcattt
gaagtaaata
cacacaggca

aagccttggg

cttaatacct
agataaggtc
gtgtcagaaa
tttccaactc
ataccaagtg
agtaaacttc

tcttetttta

cggatgattt
tcaatatgaa
ccctacaagt
ggaaagagtt
ttgtactgaa
ttgaatgaat

actgaatttg

aaacagcaac
tgtctgtgtt
aaaggaacat
caggaattgg
ctaatgatta
caaaagtgtc

ggaaagtatt

taaagcacgg

catatggttg
gcacacaaaa
atgcaacttg
ggaagcattt
aacagtgcac
aaccccaaca

tattttattt

cagagtgcag
accaaaggag
cattcactga
catatctgag
gagtctgttg
aggattctac

ccctettect

atatctacac
ttaaggaaaa
cttggcaacc
acatgggata
gtaggtccta
gagtgtcata

caattagagt

caagatataa
cagtttttaa
accctaggat
ttaatattct
gcacaaaaag
catttaagaa

ttcaaatgaa

tgtgtttcat

gtggeeggtg
ctaaaaatta
aaatttccat
ctaagccttt
ttaatcagat
ttgttgtaat

agggatctta

aatttagaaa
aagtaaactc
ttcaaaacta
ttctgtcatt
gaaaattgtg
aatcccagat

gecectgtece

ttaaattgcc
aatcagaagt
tcatgatttt
aaaaggattt
actaggctgt
ttttactggg

cactctgttt

geecttgttg
aggaccaaaa
tacaaggggc
ttctcccatt
ggaaaggctt
atataaactg

cagaacaggc

cacccataat

gataatggac
tagacctgtc
tttgccagct
tgtgtgcaag
gtattctttt
agtaacaaca

aaagttcaca

aagaaactga
agagctaggg
tccatttacc
tctctgattc
ttgtaatttc
cagattctag

tggtccacat

gagccacaag
ctgagatcag
gtttaatttt
gcctggcaga
tgatggtgaa
aattgatttc

tgtaactcag

catggctttt
agtttttett
ttgattatct
tagaaaaata
tttaaaacca
tgaagataag

aaatgtagac

_25_

ggaaagtgcc

cactgagtgt
attccacagg
gagtaatcat
tcttttaaaa
tagaaacacc
ataatgtgac

gcgaaaggta

gattttagca
gtcaaaactt
agttttctat
tttgagggat
cattcagttg
actgtctaat

tactctctct

gatacaagtg
aagtgtttga
ccaacatgtt
gtaaaagaac
atattgacga
tgaacttcag

attatgcaag

ctttaatttc
cceccatcete
gttttataag
gtaggctttg
agataaaatc
caatggctat

ttaattaggt

1320

1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280
2340
2400
2460
2520

2580

2640
2700
2760
2820
2880
2940

3000
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ggagtcagat
aagaaatgaa
tgaacaggtt
attgagggta
ctacctgctt
ttgctctcett

gtatattcta

cacaccagac
tgctectgtta
aaacgcactg
aaaaagtggg
acactgatgg
atgtgtatgt

gagaaactca

gactctgtta
gtaacctcat
acttgaccca
getttettgt
aataaacaat
aaacttgaaa

atatgattta

<210> 5

gggtattaat
ataaggcatg
aaagatggga
gatagtcttt
ggagacataa
gaacattttc

gacttgaaaa

taggtttgtt
cacaggtaag
cagtaaaaga
gtttgaaaaa
tgactacttg
taagtagtgt

gcaaccctga

ttatgtctgce
gttaactgcc
aatcggacag
gtaagataca
cttttcaaag
taattatatc

ggtatatgtt

<211> 675

<212> DNA

<213> Homo sapiens

<400> 5
atgaagaaac
gcagttattt
gacacccgaa
agatgggagt

acaatccata

agagggatat
agggtggaga
ttgaggagct
ggaatccgca

actgaaaccc

tattcacctt
acacttcttt
taacaggagg
cgagagtgta
aaaccttctc
aaaatagcta

tagtggccaa

taattttgtt
atctcatgat
tcaacactta
acctaagggt
ttgcctacct
gaggttgtgt

gttgcagaga

atgctaatta
tttttaagct
cttgtcaata
tttttceect
tagcactgta
atcttaaaaa

aattaa

actgccgtct
agcgggctct
gtttgggcaa
actgctcaat

aaccttcggce

tccagggtga
cttcttcatt
acagactgaa
gtatcctcca
atgtttggaa
aataaaattt

cagtgagtag

atagcctcta
ggatgtggag
ctctaatata
aagatttagc
caattctggt
gactggaagg

agctttttta

tacctctact
gaggaaacca
gcaaagctgg
agatgacttc
tcectgtagg

gtccecttata

taaaccaacc
ggcaactaga
taagctgatt
ccatccactg

acaacgatca

gaataatagc
ctgtgaaagc
aatttgctct
ttgaaataaa
tgtacatgta
gtcctceattce

taattcacac

aaaagcattt
tctacaaatg
atttgttagt
aggtgtgggg
cataagagct
ggctggagga

gtgtcectga

ctacatactt
atacccatgg
aaccagactg
ttaaaccaag
ttgttgcaaa

aattccaatt

caaatgcctc
gaaggtggcece
tagagaatta
agaagtccca

aattctacat

_26_

attgttgcta
tgctctgatc
tcecttcaca
atgttattga
cttctetgtt
ttagagttct

tgatgataat

gttaagcatc
aaaaatactt
accgagtgtc
tctagtcctg
atgagtgtga
aatagaggca

gaagtgaaat

ttaactttag
agataaaatg
taaagcttct
gggctctgaa
tagttcttca

cagtataaaa

tgccgceagtce
gcagcatggg
agacctccac
taaaagatgg

gcataaagca

3060
3120
3180
3240
3300
3360

3420

3480
3540
3600
3660
3720
3780

3840

3900
3960
4020
4080
4140
4200

4226

60
120
180
240

300
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agagatctgt

cttcecectaa
ttgagttctg
ctagggagga
cctggatgge
agtcttatga
aaaaaaaaaa

<210> 6

gtgccagatc

acaatatgca
ttcaatgatg
cttttgctag
ctgggtgttt
ctttgccatt

aaaaa

<211> 1113

<212> DNA

<213> Homo sapiens

<400> 6
cagtcagggce
tcegtgegtg
cgcactctgg
tggggaagaa
ttcttcagcet
atatgtcgac

tgttattaat

taggggtttc
cagagacgtg
tgtcectgee
ttctccacaa
ggtaggaggc
ccaaagcagc

gtcaatacca

ccctagaaat
tgagtgtgtg
tatatatata
gagctgctcce

accctgectce

CCcgggagag
gceecgecag
agccgcagag
acgcaggecg
tctcecttga
taggtcatga

gcagtctaaa

agacttttgg
acgagatggg
tcgctgecect
acttggtggt
ggggctcaga
tttccaacag

gggagttacc

ttctgcataa
tgtgtgtgtg
tatatatata
tctctgecta

ttcaataaag

catcttaaag

gaaaccaccc
ccecttetge
gggaacgcag
tcttcccagg

gaggcaacat

tcecgegegea
ggatggggceg
cgecgeggtct
caggagagac
cttgatccct
tcaccgtgca

atgactacgg

catctcaaga
atcaaggcca
ttgtaatact
ggatggaaga
caccagacca
ataggaccac

gcecectttee

accgcccctt
tgtgtgtgta
tatatatata
tgggggagcece

ctgttttctt

gcaccccace

tggtatttca
actggttggt
attgttccag
gagagcagag

CCaaaataaa

tcgeeegget
acgcggtcag
tgctgtttag
agctggaaag
gaagatggct
ttctgctcag

ttctgeggtce

gacttgagat
cgggggacca
ccttatcata
ggatatcaag
gattgaggac
cagggtgcca

gtggcagtaa

aatctgtatg
tgtgtgtgtg
tatatatata
ctgctctgca

cta

cagaggacag

tgggttctca
ttcatgtgac
caagatgaag
gaggcctgga

aatagcatgc

ccgeggegece
agccgcacgce
cggcteectg
cgggctagcec
ctgectcetgg
cgtagtctcc

taccgaactg

taccgagacc
gaatgctgac
tcatgaggag
ctcaccttga
aaactaaagc
cgtcagttta

cccaataatt

caattaaaag
tgtgtgtata
taaaactgca

ggagcagtca

_27_

agtctgtctc

cttaggaaaa
aaagagagct
gcctaggaga
tttgaactcg

taaccccaaa

agccatggceg
gaccgaaatc
gcaagtgacg
aggccccegtt
cgcecttgaa
ccgectgaag

cccacggagg

acgatacccc
ccaggcaacc
ctattttccg
gtgggattga
aaggtcaggg
ccgttgcecat

accacccctt

tgtgtgtgtg
tatatatata

aaactgccct

cggagctgta

360

420
480
540
600
660

675

60
120
180
240
300
360
420

480
540
600
660
720
780

840

900
960
1020
1080

1113
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