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E3kskel, 4] vE s} Zefol v R} & F718 7hAE A 5 ek o & o,
g7 vl el e s} Zefolm = A7) wlE st Zefol v of Hlulste] 5 whkel] 1 4] 5
7H LA 4, 1 A 370, 1A 270, = 10 e e ]g 015% 7 e ¥
et A Y T Ak dE E0, 7] wE st Zajoln F 7] v E 3} Zetol
o] Tm 2Fo| = 15°C ©] 3}, 14°C ©] 3}, 13°C ©| 3}, 12°C ©] 3}, 11°C ©] &}, 10°C ©]
3}, 9°C ol &}, 8°C ol &}, 7°C ©] &}, 6°C ©] &}, 5°C ©] &}, 4°C ©|&t, 3°C ©] &}, 2°C °] &},
= 1.5°C o]g],o] A 4 9t

) Eeholm M Etz e 2ebom L o upak eto] v E ek, 7]
H e s} Zefolm 31 G| v e s} Zefolm 7h A ubek Tefol el 4G el v
& Zejolw) iz our gk Talo|wo] W, 4] wlEl s} Zefoln] B 4] ulwlEl 5} =

* kd

ehol M7k 9 kol M) 4%, o) G ko] )iz g Zekol oLk,
297 wke) W stebol vz v sk Sl o Slak R vl sk Sl o Sl
o 2 AR £ 31 T Lol sfolc) olol, ] W W) efeln) (3

otolvl)iz CpG AFHAE TaokA] @iz A9 5 ok, 9 o s
of -z o) ek ko] viol] CpG AT 7F £FE = Aol BobuE A5

Olr

5 ek 9ol 57 o3t 470 ol s}, 37 ol 8f, 270 ol sk, 1 WA 570, 1 WA 470, 1
WA 370, 1 WA 270, & ol &2 1709 CpG AT E £3589 Qo). ohak, o] o
o ko 7] Wk WhaF stetolw =, w e 3} szefoly gl vl w|E 3} sz efolm 9f {-AL
gt Tme 7HA =5 A A ski= Al o] vigkA st}

271 e s szetoln, 3] vl E s} stefol ], A 4] v ke sz elol =
15 WA 4070, 15 WA 3570, 15 WA 3070, 15 WA] 2570, 18 W A] 4071, 18 W A] 35
7N, 18 WA 3074, 18 =] 2571, 20 W =] 4074, 20 W =] 3571, 20 W #] 307}, 1= 20
=] 257 471 & E3bsh= A7 5

7] Wl e s} setoln, A7) v E s} smetol, Bl A
Non-CpG Ao EALE 171 o], 270 o]/, Hi= 37) o] 3
o7 Ak vl el sl gl i AAkE M2 o EA A
W3k gl o dtkel A%t b g A 5 o

A7) e s} szetolm, Av] vl u e g} stefoln], W Av] vho) W 3z eto] v o]
Tm-Z 50 W #] 80°C, 50 WH#] 75°C, 50 WH#] 70°C, 50 HA] 65°C, 55 HA] 80°C, 55 W]
=] 75°C, 55 W#] 70°C, 55 W#] 65°C, 60 WA 80°C, 60 W} #] 75°C, 60 W} #] 70°C, *=
=60 WA 65°C & 5= St}

2 Ee] d oo & 2=, 7] e s Zefoln] B Y] vl u e g} e
o|™E 100:1 WA 1:100, 100:1 YHA] 1:50, 100:1 WHA] 1:20, 100:1 W A] 1:10, 100:1
WA 1:5, 100:1 WA 1:1, 100:1 WA 1:1 ]2+, 100:1 WA 1.3:1, 100:1 WA 1.5:1,
100:1 WA 2:1, 100:1 WA 2.5:1, 100:1 tHA] 3:1, 100:1 WHA] 3.5:1, 100:1 W #] 4:1,
50:1 WA 1:100, 50:1 WHA] 1:50, 50:1 WA 1:20, 50:1 WA 1:10, 50:1 HA] 1:5, 50:1
WA 1:1,50:1 WA 1:1 1] 9k, 50:1 WA 1.3:1, 50:1 WA 1.5:1, 50:1 W #] 2:1, 50:1
W] 2.5:1, 50:1 WA 3:1,50:1 WA 3.5:1, 50:1 WHA] 4:1, 10:1 WHA] 1:100, 10:1 WHA]
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1:50, 10:1 WA 1:20, 10:1 A 1:10, 10:1 WA 1:5, 10:1 WA 1:1, 10:1 WA 1:1 1]
7k 10:1 WA 1.3:1, 10:1 WA 1.5:1, 10:1 WA 2:1, 10:1 WA 2.5:1, 10:1 WA 3:1,
10:1 WA 3.5:1, 10:1 WA 4:1, 5:1 WA 1:100, 5:1 WA 1:50, 5:1 WA 1:20, 5:1 W
A1 1:10,5:1 W A] 1:5,5:1 WA 1:1, 5:1 WA 11 99k 5:1 WA 1.3:1, 5:1 WA 1.5:1,
5:1 WA] 2:1,5:1 A 2.5:1,5:1 WA 3:1,5:1 WA 3.5:1, 5:1 WhA] 4:1, 4.5:1 WA
1:100, 4.5:1 WA 1:50, 4.5:1 WA 1:20, 4.5:1 HA 1:10, 4.5:1 HA 1:5,4.5:1 WA
1:1,4.5:1 WA 1:1 92, 4.5:1 A 1.3:1,4.5:1 WA 1.5:1, 4.5:1 WA 2:1,4.5:1 W
] 2.5:1,4.5:1 A 3:1,4.5:1 WA 3.5:1, = 4.5:1 A 4:19] =0 2 E35H=
A 5= At

o & Eo, 7] vl E s} Zefolm o] =, 7] WEs) Zefoln Fre
100% ©1 3}, 100% v 7F, 99.99% ©| 3}, 99.95% ©| 3}, 99.9% ]38}, 99.5% ©]35}, 99%
°]3}, 98% ©l 3}, 97% ©13}, 96% ©13}, 95% ©15}, 90% ©]3t, 85% ©| 3}, 80% ©] 3},
75% ©13t, 70% ©1 3}, 65% ©13}, 60% ©| 3, 55% ©18}, 50% ©13t, 40% ©| 3}, 30%

ﬂﬂ“bﬁ%ﬂ}ﬂﬂmﬁmoﬁmﬂiﬁ%lﬁdﬁ%$%.
Fo] Ao e 2R WY, SF NS FAGE I 22
@ﬂﬁﬂﬂﬂw”ﬂLﬁﬂ%ﬂﬂﬁéﬁéﬂﬂ;ﬂ@?%ﬂﬂwhﬁé
Aol o ool b2 £ B2 FY TELEE E3EHA] &= 4D F olvh mE, B
Eo A ool wpE e g TR HE B AREEHA] = A = dTh
& o ool b 248 R ol viE ) o 2 Sl 2l iy
A2 A=A Alsel 23 2 5 ek A7 S5 s de, 9,
22, AE, R Ao o] ol Az gl A el 1% o] S itk 4l
o o 3t
< Fel A ool e 2= RS, A=A Als Wl dE sk g1l o
& ko] EEIF v e Aol s, S AR R g9l g kel v 3
oFE AT 5 ot

o & 5o, 37 AEsHA A=l WEstd & g 4ke] -5 5= 100 ng/ul
o] &}, 90 ng/ul ©] 3}, 80 ng/ul ©] 3}, 70 ng/ul ©]3}, 60 ng/ul ©]3}, 50 ng/ul ©]3}, 40
ng/ul ©]3}, 30 ng/ul ©]3}, 20 ng/ul @13}, 15 ng/ul ©] 3}, 10 ng/ul ©] &}, 9 ng/ul ©] &},
8 ng/ul ©]3}, 7 ng/ul ©]3}, 6 ng/ul ©| 3}, 5 ng/ul ©] &}, 4 ng/ul ©] 3}, 3 ng/ul ©]3}, 2
ng/ul ©]3}, 1.5 ng/ul ©] &}, 1 ng/ul ©] 3}, 0.5 ng/ul ©] 3}, 0.4 ng/ul ©]3}, 0.3 ng/ul ©|
3}, 0.2 ng/ul ©] 3}, 0.1 ng/ul ©] 3}, 0.05 ng/ul ©] 3}, 0.04 ng/ul ©]3}, 0.03 ng/ul ©] 3},
0.02 ng/ul ©] 3}, 0.01 ng/ul ©] 3}, 0.009 ng/ul ©]3}, 0.008 ng/ul ©] &}, 0.007 ng/ul ©]
3}, 0.006 ng/ul ©] &}, 5= 0.005 ng/ul ©]3F1 AL 5= AT}

& Eof, A7 A& Alme vE st gl diy dak F aj e e st g
<l o aAhE Eebst, A7) vE st 1t AAke] 5=, 7] v E
sk 2l o Aol F 2] 75% ©18t, 70% ©138F, 60% ©138t, 50% ©135t, 40% ©I
3}, 30% ©] 3k, 25% ©| 38}, 20% ©13F, 19% V| T, 18% 13}, 15% ©] 3}, 10% ©| 38}, 5%
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[45]

[46]

[47]

[48]

[49]

[50]

o] &}, 4.5% ©]&}, 4% ©]8}, 3.5% ©18}, 3% ©13}, 2.5% ©| 8}, 2% ©| 3}, 1.5% ©] 3},
1.4% ©]3}, 1.3% ©| 3}, 1.2% ©] 3k, 1= 1.1% o] 3k A 4= 3l

& 5o, A7 A=A Alme Wdstd G2l o4 A4k 2 vl e stE gl
7 Aabs Egkab, A7) vidste 221 o) A 2 7] vde skE gl
7 AL A 7FE 100% 71 o =, A7 g st 2l i 3ARE 100% o]
3, 100% v %F, 99% ©]3}, 95% ©1&}, 90% ©1 3}, 85% ©] 3}, 80% ©1&}, 75% ©1 3},
70% ©13&}, 65% ©1 3, 60% ©13}, 55% ©]3}, 50% ©| 38, 45% ©]3}, 40% ©] &}, 35%
o] &}, 30% ©1 3}, 25% ©13t, 20% ©13}, 15% ©] 3}, 10% ©] 3, 10% V1%, 5% ©] 3},
5% W7, 4.5% ©)&}, 4% ©] 3}, 3.5% ©13}, 3% ©18}, 2.5% ©15}, 2% ©13}, 1.5% ©]
3}, 1.4% ©1 3, 1.3% ©13}, 1.2% ©1 &}, 1.1% ©] 8}, 1= 1% o] 8F £3F8h= 2 =
L=

& Fof, A7 &2 Alme vEste 2l oy EARS 20,00071E o] &,
15,0007} o] 3}, 10,0007+ ©] 3}, 5,0007FE o] 8t 4,00071 ©] &}, 3,000714 o]
3}, 2,0007FE} 13, 1,0007F o] 81, 5007+ o] ), 4007FE o] ), 3007 ©] 5,
2007+ ol s}, 15071} o] 8}, 1007FE o] &F, 907+ o] 5}, 8071 o] 8, 707FE} ©]
s, 60745 o] 3}, 50714 ol 8}, 407} o] st 307FE o] 8t 2071 o] &, 1071 ©]
sh, 97}e ol &}, 871H o] &, 77k o 8t 67} ol st 571 ol B}, 471 ol B

= 37be} ol s £ A 5 9
o

B E99] 9 oo mHE ol o kel WE s o] RE Belshz PR,
7 gl g slare] s A8 A UAE FhE 2det A 4
AATh 7] Al @Al 4] A2 AR g

FA Al 5, A7) 3el SN A
v el shel A2, 2 47| 8ol thAF Bl sho] 100% v W e e Al we] ¢ A
(melting curve)2] AUC (Area under the curve)E B] ul&}o], A7) A 2814 Al 7.9]
West AE 2 Heksti= A 5= 9

TAAN R, A7 AFshs @A, 7] A=A A=Y &8 A (melt
curve)S A+ @A,

gl o wakel WSS o B S gl AR AR AT 88 FA
(normalized melt curve)E A= ©HA|; L A7 AESHA A|5e] 88 4 L Ay
sl &8 A v aste], A AESHH Al g o WEst A5 Guksle ¢
AE Tdsh= AL 7 Aok A7 AESA A7 &8 S Brrstd Ad
T AT A7 AESHA AR &5 FHAEHRM 248 B3l @5 3 5 3
o} A7) gl i sk e] wl e s v 52 e sk 2l o &k v v e 3}

A AUk

% = 3 51442 oF 26§ ho] @ i}
71, 2 S0l o Aol A Sol 2 o e sE A} vl el who B wakal
= 3 o Wake] B 291t oF Aghg uhol . mhA el 911
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[51]
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el
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olo
0

o
i
o

i
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i
o
0

o
i

o X
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ol <O o

o)

B Ho

[53]

-

e
2]

o
o

Lol & RIZh7E ok & 7HA

Q
=

!

el

)

)

o
N

~
o
=

ot

[56]

2]

F(vaguely nodular type HCC) &

g <H
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[59]

[60]

37 A= xﬂ = ol & £ o} 9E] ] (Afatinib), AK105, $FZE] ' (Anlotinib),
o} 3} E] | (Apatinib), ©}H] = 2] 52} (Atezolizumab), o} F5} (Avelumab), 2+
AEl ' (axitinib), M WFA] =5 (Bevacizumab), E.<~E] ' (bosutinib), BSC, 7}

R ZHE] ' (Cabozantinib), 7FE ZHE] H-S-2 ] o] E (Cabozantinib-S-Malate), 71
2l 2] =5} (Camrelizumab), 7HHl 2 E] | (canertinib), 7} ¥ 22} €l (carboplatin),
FFH| A EFH (capecitabine), 2 2] =4 (celecoxib), CC-122, CF102, 2] ZE|
(crizotinib), TFA}E] ' (dasatinib), &= A BF 4! (docetaxel), 5= 13 'H (Donafenib), %=
H] E] { (Dovitinib), 52 FH] 2] (doxorubicin), Tl 25 (Durvalumab), EKB-569,
A E = E] Y (entrectinib), ol 3] FH] Al (epirubicin), ol &= E| ' (erlotinib), ol &
XA Z (etoposide), ol W] &5 2= (everollmus), FGF401, FOLFOX 4, 3 Z~E}n}E]|
Y (fostamatinib), 251 M| 2 %] (Galunisertib), Al 3] E] { (gefitinib), A EFRI
(gemcitabine), IBI305, ©] . E] { (ibrutinib), ] "FE] d (imatinib), INC280, ¢!
12}l (Infigratinib), ©] 2 2] 575 (Ipilimumab), ©] 2] %= 7} (irinotecan), =} 3}
E] (lapatinib), @l &5 =" = (leflunomide), FNH}FE] H (Lenvatinib), LY2875358,
w2 2 o] E (Mesylate), #| £7}0] 2] ¢ (mitomycin ¢), MSC2156119J, W 2}E]
(neratinib), € 2 E|'d (nilotinib), Y Bt (Nintedanib), U 4-F 5 (Nivolumab), <
2] Z 29 (oxaliplatin), 2 2 A]E ¥ (Palbociclib), ¥} =H] = 2~ E} E (Panobinostat),
v} 23 (pazopanib), PDR001, 3 B & 2] 55} (Pembrolizumab), 3| ] 7}E]
(Pemigatinib), 2 A} 9 (Pexavec), Q14+S3 (Phosphate), A F 45 (Ramucirumab),
d 2229 { (Regorafenib), 54 2] E] ' (ruxolitinib), Al %A H (semaxinib), 2
F €] g (selumetinib), SGO-110, SHR-1210, A1 &l &] 1+ (Sintilimab), 4= 2} {
(Sorafenib), SU6656, 5=H El 'd (sunitinib), 2 € 2] ¥} (sintilimab), 2~} = e-a] =7
(spartalizumab), =&l E (sutent), TACE, E} 227| 1] B.= (Tasquinimod), B 2.& Z v}
o] = (Temozolomide), §1 A & ] F 2= (Temsirolimus), Bl & @ 2] 524 (Tislelizumab),
E]HHE] | (Tivantinib), £ 2] o] E (Tosylate), & 2] 2 2] 7} (toripalimab), & 2| 2 ]
F 9 (Tremelimumab), ¥FH EFY (vandetanib), B} EHEF (vatalanib), X1.888, Y90,
olE9 ofetH o 3| GH =P, EEolEY 2FE XTH 7 AU
%”5 o] &3}
o] o o 3= 7] gMSP, MethyLight 2 MS-HRM +-24] wh o] ¢h S
dote NZE 424 G299 AAE FHT £ 210, DNA ALt AR
; 5

A WAL Bal AEE 5 UL, 71E MSHRM ¥4 iy ) o] & vz
& 74 g 229 st b,
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[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]
[75]

B Z9] A o= d Yol EA) )= circulating tumor DNA S} o] wj]-§- v] &k &
Aok A thal A o] 9173 2522 PCR& 21 3ie 4= o ojd® &%

2 stebo| o] 5 ] fo] weh o] %3 3 sheto] et WY} Tepol
2 W E e Sebol el A AEE 2Ete] HAS AAT 5 Aok,

5 la WA 5 1= &9 MS-HRM +-4-& 9] 8l MIP (methylation independent
primer) & A&-3to] A& A0S vEbd o]t

% 2a Y A] X 2¢3= MIPE ©] 43 PCR T FA] Yofui= vl v 3] s g4
S A7 el Zefol o] 5-bedol] CpGE XA A MAE Al wd 4
LR = o] T

% 32 2 % 3bi= Methylite 74 Goll AF8-5 &= 3 228 5 AME3 4§ A
o] TE-g etz A4S gl ot}
% 4a A & 4ci= W E 3} Zetol ] F v E 3} szefol & Z3sto] MS-
o]t}

A] gL
HRM ¥4 & 38 A5 vetdl =9

5 Sa= A Z 9] wlel 3 v] Fof] o ZF A E 9] melting peak ¥ 325 UERY =H

%= 5b= AIE o Wl E 3 vl gl W 2 &
WA 0% vER o)t

% 6av= W€ 3} Zafol w9} v v € 5} sZefol W & Z3sto] gk A
Re A AFAA FFo] dojrp=A] Flgk ot}

% 6bi= W E 3} H]&-& Y EFU = mAUC (melting curve area under curve)$ ©]-%
sto] e s} v & S99 A4S Flgt A E e B olth

Eoci v F U] A ool whE wE 3} of - Zl WH 2 W’ 3} DNA 55 1%
<= (methylated DNA 3 7}1eh) 2 0% 5 =5 -3} aL, 9] v € 3} DNA7} 99% &
=2 EAEE S ]}\1 1%2] Hﬂﬂaﬂ- DNAE A= 7]»‘*61— Z-8 Q]—O]‘G]— EU:]O]

o
ap
=~
<
M
>

1 A 7} & melting curve

o
&)
o
>
el
o
oft

o,
78 @3} Eeto| Mol uW Y5 Zeto] v o] 35 =n|o] k2 WY 5} DNAS)
HGH ZF U4 o] 28 FHAF wrlolth

5 8a 8 5 8bi= B E 910 o ool T ule s} o3 Sl w2 A Lol
2 g5fo] o A RS oulol g 23S ekl £¥lol o).

= A8 Adrg gt ey ol A

B 2o 1. 23 MS-HRM EA41HH 9] 1A A &9l
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[76]

[77]

[78]

[79]
[80]
[81]

[82]

gl A BAke] AR AT 19 HLD-&
©] MS-HRM AW o] &HA1 3 & gkl el Tt A]
Ao A Hol A o2 e g} ¥ofd = 1R 2

2] ¥l DNAT W E3ld A4 19] d84 o Aolar, 1 o] Al FE A

¥ DNAT H W E 3l S 19 A4S 28 Aot AEdH S 19 A
EgsheE ks S 2 R M ES 1 ol FH| st Ao AFESEA
oh AE S 2 W A] 49] 22 Qiagenoll A T 8ko] A8l o, ME T 2
= A& W3 39 ¢gDNAE EpiTect Bisulfite KitE ©]-8-3}0] o} 3H5l #] 2] 51o] Alo]
EA 77 B Rl o ® WS Aol A& HE 4= A5 WS 39 gDNAY
SssI methylase S AF-&3+o] 100% ™ & 3} ¥ EpiTect Bisulfite KitE ©|-8-3}] o}-2}
A3 H gl ste] CpG Aol EAL @] AlolE4lo] Elrl o' Wgke Aol A&
T 5UA] 79 A1ES PCR BHG A oAk A 2] ¥ of vl e 3} Alo] EAlo] E]Fl S
= Ak A

np7 o, IEQF Al o) A

[*]

[3t1]

s s (AEY e Add H ' 3} o]
1 NTC non-template control -

2 EpiTect Unmet. 100% H| v & & Al & X

3 EpiTect gDNA ol v A E A& -

4 EpiTect Met. 100% € 3} 4 & O

5 HEK293T A AE 7 BE X

6 Huh-1 A AE 7l AE 0]

7 BSPBMC (NC114)  |Z} AIE feff BE X

E el MS-HRM 412 o} 23k 22| Uﬂ%i} Ak 3w s} ke A
o8 FTET RS, CpG 2 TpG U2 FH &5 23814 ¢z viE 3} H|
o] &4 > g}o] ¥ (methylation independent primer; MIP)E A
3} vl o] &4 Zejolv] o] A2 23t o

- ek oTigTatTatTtgTTagggeTegT (AW Z 7)

- e ccacaAAAcctccaAAcaAtAA (A EH S 8)

MS-HRM Master Mix & 3% 29] 24 0 & E3tsto] #2390tk 3%

F2 U AR e BagFolH, of 2] /He] Al5E AAVE A5 AlE 542

a9
[e)
T 9] Master Mix& A Z38Fo] AF-8-3H0} (22 ul/rxn).
[3£2]
At -

AccuPower® PCR Master Mix 2X (Bioneer) 12.5ul

EvaGreen® Dye 20X (Biotium) 1.25 uLL
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Arak eto]m (10 uM) 1uL
Aubak 3 elol i (10 uM) 1 uL
Nuclease free water (NFW) 6.25 ulL
[83] Az ¥ Master MixE 96-Well PCR plate(Hard-Shell® PCR Plates, Biorad)2] 7t

[84]

[85]

[86]

[87]

[88]

wellol] 22 uL® 58} t). & 10 WE A Z 782 0.33 ng/uL FLE LS

A Z3kaL, - DNA %ol 1 ng7F ¥ %5 ZF wellol] 3 ul® +523}31 o} PCR &

& CFX96 Touch Real-Time PCR Detection System(BioRad) & o] &3to] A %
95°Coll A 5% ot 18] =33 ar, WA 5 95°Cell A 20%, 712 ¥ 7 &5 60°C
ol A 30z, & (extension) <5 72°Col 4] 303 2] Alo] &2 503] HHE-5ho] 42385}
At Egk 7 W7 22302 F G 2R dAEANL] A G SAHES F
3 zF Alol 2o &34 kS #1353 th PCR BH-g-o] Hwk 3 72°Coll A 5% Foke]
AV E AR FH 259 Tt i FEAE o A H =5 FQ1SHE melting
A& 65°CHE] 95°C7HA] 0.2°CH S7HA 71 10 (HA & |33 A7 & =
4 3led HRM 48 71 3313l o).

PCR 2 HRM ¥ o] tf gt & 3g4L-8 €213} 3L, melting curve "= peakE 9
ste] 2} A& ol 5 & sttt =3k PCRo] ¢l AV P 5& 33
% Aol Alol=7F Al | Zetolwof] o A ekstAl A EH A=A g9
[oz]

= 1a0ﬂ ER bl o} o), Bl thag dlAko] 100% v e 31 A2 (EpiTect Met;
AMEHT 4} g2l iy @like] 100% 8] H e 3} A& (EpiTect Unmet; A &
% 2)9] FFo] A9 v s Al EFS T S, (FA X (Huh-1; AEHZ 6)¢),
A AA E (Hek293T; M EHZ 5) 2 FAA E (PBMC; A ZH 3 7)ol A 85238 &
F2 T &, ddst & g sk E vjwd s el g A BT S &
A& PCRE| &34 RFU #19] 712 A& 4= ISt 18y, TFo] B gro}
of & o} 3hal A gl 8} A ¢8-S T2 (EpiTect gDNA; M ZH T 3) L 3ol T4 3
2bE E3eEA] @& 2T (NTC; EH S Dol A 5 MIPS] A3l o] 3l v 5]
A FFo] dojuhi= FA ol AT

= 1bof] YR vk} 7o), High Resolution Melting Curve (HRM) #2412 53|
Z ¥ DNAZ} vl & 3} v}, vl v e 5} n} 7 9} H| 5-0] 4 MIP &% DNASS &1
T AR T3 & Leoll YERE W7 99E Anbe} o], Bl 50| 4 T DNA7| t}

,LXH?:‘;J-Q ﬁcﬂzﬂ— 2= o]oh;]_
wheba], &2l o] MS-HRM 4 4 -2 o} 314k A 2] o] €] 3f| genomic DNA A & o]
31 A, obdld, robd, R el e 2k A | MIP Zelo] ] A A o] ghrA

OE Q&) v 5ol 4 FZALE o] WAool HIHE A YEl ], B3 djite] FEo)
A gt = A o] T
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[89]

[90]

[91]
[92]
[93]

[94]
[95]
[96]

[97]

[98]
[99]
[100]

Hlald 2, W 3} 34tk e] AFH FF5 WAIE7] A3 CpG 94 F917F F
718 Zglo]| W & A3 MS-HRM £ o] A A &<l

e 3} = A Q] Zefo]n & o] 8%k PCDR S35 A| WAl sh+= v v €l 3} H 3 4]
TEE A 8, Zetolnl o] 5] CpG A D& ¥ 3ato] A4l atarat
ATt A Al o] 1014 AFE-gF MIP Zefo]m & 517] efolw & W7 staL, 3 19]
AMEMNT2,3,4 H 6w A& 3] &g WH 0= PCRE 533151, HRM
1 2 A7 5& s AREE Zefoln o] A th&3t
- A¥kgF TTiCGgTtgTatTat TtgTTagggeT (A @ H & 9)

I8 AACGeeccacaAAAcctccaAA (A EH 5 10)

5= 2a0l] YER vl o], MIPYll CpGE 5 whtel] =71g o 24 v E & DNA
7Ho felet Al F5E 5 JEE JASAA S & A 100% e 8h A1E (EpiTect
Met; A EH 3 4) D 7H2A 3 DNA (Huh-1; M5 S 6)> ad4d oz S35 ¢
S, v € 3}l ¥E DNA Al & (EpiTect Unmet; M EH 3 2) F o} 84F A 2] 844 ¢

2 t &2+ (Epitect gDNA; &M T 3)2 FE o] ¥ X gS-8 SISt 1L,

% 2b9] HRM w4 23} 9 & 2c9] A7) 95 WAl Ao UrEP‘)r upe} ghol, u
G 3} Al o A H] S0 H ¢l FFo] dojylth upehA, vimE st AEE
stE AT S 7S AT 2o A A E A5 v 5ol 4] FE o] w9 =] e
L= EAl Aol Atk

Bl 3, ¥F T2 B E AL MS-HRM £4 W o] SHAI A &<l
vl il of] 13} o] 423 815, Methylite ¥-4] ol A& 5= 84 T2 H = o] &

o 49 PCR % 585 g6t lth. vlale] 13} o] MIPE o]-&3to] (ke 4l
= (Huh-1; 15 W % 2)7} 100% W€ &} A1 (EpiTect Met; A5 < 1)°]] thslo
MS-HRM S =83t A5 & 300 VEFH I, 3 22] 2494 NFWE 10uLE
3 T2H (geTTCGTTaCGTgTTTe A E M Z 1) 2 A 8le] FL3sHA =33 8t
A3E 5 3boll vEblleh 2 A el Atz o' of sk v Al 2] U= (EpiTect
gDNA; M5 3)5 AHE-sE AT

% 3at W EE FQl A} Aate] Eol|AH o7 A3t 8 T2 HE IS
A @& A9 5552 DNAS 2 PCR Cq #ho.5 543

P T2 HE H7teto] =8 gk Aol ) &= 3boll et }9% o], 43
HE Q& Cqlol °oF4 A= F7bato], 10 HA] 2001 9] 5% &
Al7F AA T

f
o
k™
o
=
b

A LAY Zetolv] R v W Tehol o) A5

shol o) Fabel] o) AR A, AL E 19 DS bz Aol ) ol w2
F91517] 919 Zehol v} 2 AL akgich AL E 19] WA ML L I 30 hehy

om B A o W AR FAISaL, Zekoln] A ¥9lo] WEL 10|
ahgieh A QW5 19 M Dol A CpG L Non-CpG Aol 412 42 7] A 3

9

|
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[101]

[102]

[103]

[104]

[105]

[106]

i, o1 oo V] AR VIAE AT A T 19] ALl CpG LS &
& AR ZA S

HElstd Az 19 il o] ofst A g | o it Md e HEi R
22 YEp AL, v e E st AT 19] At A o] of st A 2| F-2f 3
AL I E 302 etk A S 2 Z AT 304 CpG Atol &
Aol e st of iihof] upe} ofpshak A glof) ef & Apol 7k PG AV E FE SN E
FEA e

ot A F Adekd Y g AAE s, U F E= Al E T @
% Zofolv| = 3Tt Aol WlE s} i v E 3} =29 7he T Shutel] 5ol
o= At o7 USS CpG 1= TpG M L& ¢t v vEstd 59
7he ofb&at A2l F CpG Abol EAlo] Bl Rl 2 A g A e5al
'3} Zetol v 3= CpG M D2 4 eh= CpG Q14 FHE 23et=s dAlst
a1, Al Rl 3} S efo = TpG A 2 & A4 8h= TpG 14 FHE E8ts= A
Astltt. of o, Bl e 3} = Theol] SolH o w A eshiz ol ) v s}
T8 7heel SolH o= Atz 2epoln el vl Tmo] 5] wlitof o & H.¢t
at7] 9lall 52l wEd Qe =& F7HE 4 ol vl E s} Zeto A 1
v e 3} SZefolw of wheh W ko] Letol v = v | 3} 7he gl vl v "3} ZhEef v
gl A efell akgleol Aol 7he gk efolm 2 AT BB o w7t
Non-CpG Abo] =41 271 o] 33sho] off4F %18 DNA 7heel] Sl A o=
Astsl 4= Q& 59t}

A eteln = e 2 = A EW T 39
ﬂ;éﬂ;ﬁ%%kmEikWhp7m }aF ST

A Qol A 147 WA 171
/‘1°ﬂﬂ’]§2 o= /q
& A5 A 4ag

% 10l A

3
P
alo

A%

s = ﬁﬁ
rr

mEM

H

AW E 39 AL A Aol A 206 A 22910 H] 3] Ako])
o AEHE 2 i YU F 39 Zalo|n] A L9
o}

=

kg sepolu = A A E 29] A el A 147 WA 171H A S ake] AE
9l vE gl Zajoln o, AWM T 39 Al A Do A 206 W #] 2291 ]
Aboll AdFS 4= 9= vlwlE 3} Zeto| v 2F-& A zfekgint. o] w, e s efo]
%@%ﬁ?ﬂﬂ19ﬂ@‘tH‘+&m@ﬂHﬂﬂﬂm1%ﬂgﬂﬂ
3 |

ﬂ&%éﬂﬂﬂﬂﬁﬁ%‘3%%@%@ﬂ%ﬂﬁﬂﬂﬂﬂmﬂ%ﬂﬁﬂ
. o wha} ghabxl o] WS 10

T Sequence (5°->3’) SEQ ID N
0.
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aggaaggagaCGgggtggCGCCaaggaaggaggagaaaaggCG
gCCGagaaaaggaggaggeCaaggggaagaggaaggeCGaggga
ggagCCtgaggagaCtCGCCCGgCtCaaCCCCGaCGtCC
GCGCCCCGgCCGCCgttggClatgeCGggCCLtggeCCt
gg2CICCGCCGHCCCGgteggCtggCCGaggaCGaCCt
C GgCrgCatCatCrgCCaggggCtgCtggaCtggCCCGCCa
CGCtgCCCtgCGgCCaCagCttCtgCCGCCaltgCCtgga
ggCCCtgetggggCGCCCGCGaCGCCCGCCGCrggeCC
tgCCCCaCttgCCGCCagggCGCCGCGCaglagCCGC
aCCtgCGgaagaaCaCGCtaCtgCaggaCCtggCCGaCaagt
aCCGCCGCGCCGCaCGCGagataCaggCGgeCtCCG
aCCCtgCCCaCtgCCCCtgCCCGggCtCCagttCCCCtC
Cag

aggaaggagaCGggeteggCGTTaaggaaggaggagaaaaggCGg
TCGagaaaaggaggagggTaaggggaagaggaaggeCGagggag

gagTTtgaggagaTtCGTTCGETtTaaTTTCGaCGtTCGC
GTTTCGgTCGTTtgttggTTatgeCGgeTTtgeoTTtegeTt
TCGTCGUHTTCGtgtggTtgeTCGaggaCGaTTtCGgTtgT
atTatTtgTTagggeTtgTtggaTtge TTCGTTaCGTtgTTTtg
CGgTTaTagTttTtgTCGTTaTtgTTtggaggTTTtgtgggeC
GTTCGCGaCGTTCGTCGTtgggTTtgTTTTaTttgTCG
TTagggCGTCGCGTagTagTCGTaTTtgCGgaagaaTaC

GTtaTtgTaggaTTtgeTCGaTaagtaTCGTCGCGTCGTa
CGCGagataTaggCGggTtTCGaTTTtgTTTaTtgTTTTtg
TTCGggTtTTagttTTTtTtTTag

aggaaggagaTGgggtggTGTTaaggaaggaggagaaaaggTGg
TTGagaaaaggaggagggTaaggggaagaggaaggeTGagggagg
agTTtgaggagaTtTGTTTGETtTaaTTTTGaTGITTGTG
TTTTGgTTGTTtgttggTTatggTGggTTtggeTTigggT(T
TGTTGtTTTGtgtggTtggTTGaggaTGaTTtTGgTtgTat
TatTtgTTaggeeTteTtggaTtgg TTTGTTaTGTtgTTTtg T
GgTTaTagTttTtgTTGTTaTtgTTtggage TTTtgtggee TG
TTTGTGaTGTTTGTTGTtgggTTtgTTTTaTttgTTGTT
agge TGTTGTGTagTagTTGTaTTtgTGgaagaaTaTGTt
aTtgTaggaTTtggTTGaTaagtaT TGTTGTGTTGTaTGT
GagataTaggTGggTtTTGaTTTtgTTTaTtgTTTTtgTTT
GggTtTTagttTTTtTtTTag
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Akl v e 8} | TTatggCGggTTtggg TTtggg TiT 4
ool v)
vt eF vl | e | TTatggTGggTTiggg TTigggTiT 5
3} 52 ehol
F5 Auksk 3 (caAcccctAAcaAatAatAcaAcC 6
kol v)

[(107]  AAld 2. W3} Zato]n B B W E 3} Ze}o|n & AHE- 3 MS-HRM

[108]  AAlel 104 A 2HgE Zefolm & o] §38Fo] MS-HRM #4123 =3 & 3l t}. MS-
HRM Master Mix= ¥ 49| A o 7 F3lato] A %3ttt T 40 7| A H 85
17) A&l theh e gFolr, of 2] 7je] AR5 AAS A5 AR G +2 759

Master Mix & A 2 8}o] AR-8-¢H) (22 ul/rxn).

[109] [3£4]
A -]
AccuPower® PCR Master Mix 2X (Bioneer) 12.5ulL
EvaGreen® Dye 20X (Biotium) 1.25uLL
m e 8} Ak Zetoln (10 uM) 1 uL
] el 3} Ak 32 et (10nM) 0.5 uL
% AU 2ol (10 uM) 1 uLL
Nuclease free water (NFW): 5.75 ulL
[110] A<Dz 19] ks E8eh= thdeh A& 3 e S8 359 o] &4

shel 4ol Abg st
[111] [3%5

|
R K A A v el 3} o 7
1 NTC non-template control -
2 EpiTect gDNA ob=ik vl A 2] A& -
3 EpiTect Unmet. DNA  [100% B] | € 3} 4 & X
4 Healthy PBMC AN AE FH AL X
5 EpiTect Met. 100% ™ € 3} A1 = 0
6 Huh-1 ek AE el s 0]

[112] A 2= ¥ Master MixE 96-Well PCR plate(Hard Shell® PCR Plates, Biorad)2| 2}
wellol 22 uL# F-58F QAT 3 50 wWhE AE 655 0.33 ng/ul =2 E 36
= Al &5, & DNA 4ol 1ng7h |55 ZF A& 3uLE 2 welloll 25331t



18

WO 2023/211003 PCT/KR2023/004709

[113]

[114]

[115]

[116]
[117]
[118]

[119]

[120]

PCR 452 CFX96 Touch Real-Time PCR Detection System(BioRad)E- ©]-8-3} <]
WA L5 95°C)| A 55 ot 13] alshar, Bl £ % 95°C0) A 205, 71 W7t

25 60°Coll 4] 303, B (extension) <=5 72°Col A 302 2] Alo] &8 508] wWHE-35}
o BT A 74 W7 £ 205 B L% RAD A A A
542 B8 7 Aol Ze 43 %kg gl sl 3l ol PCR BES-©] 4 5, 72°Coll A 5
Fee SHAVIE /R H 25 St mE &AL AdAEE gels)
= melting %418 65°CH-E] 95°C7HA] 0.2°CH Z7FA1 71 10% PZﬂ o7 Yo
A7 & 24 3to] HRM 3412 7 a5hgich.

I Mz 4

PCR 2 HRM ¥ o] tf gt & g 4L-8 213} 3L, melting curve "= peak & 2FS1
sto] ZF A& o S5 & Felstaith =3 PCR €5 § 7|4 &8 T8t &
% 415 9] Apo] =7k A ool vjol o) A 2FaA] A E %A Helshgl
o

N

gk Al gol W3} Zefolw ooy E‘i} Zelol W E FAl H ek, v Es
DNA¢} B ¥ €l 3} DNA7}F $H7] 539 5= Q= 2 0 2 <1 tf i 3liks &
331tk 5 4a0l] YERG vle} 1}01, ol 34t A 2] g+ v & 3} DNA (Epitect Met 2
Huh-1)¢} ¥] W€ 3} DNA (EpiTect Unmet & PBMC)°l| A 553} 5%0] zk o

3
=

o, 2T AE (NTC 2 oF3H;it 8] A 2] EpiTect gDNA)O A = F-&0] ¢
LFX] @9tk 3 4b9] HRM 41 At 2 42 4c0] A7 945 HA] 7&4011*1 5ol 4

9 FErtol Aol A& Felssit.

AN 3 AE A G 2 wds 5 FF3)

Almol v e 3 vl & A4 AE 1S Zelsty] 93] PBMC (0.33 ng/ul) @
Huh-1 (0.33 ng/ul) & £3}3to] W€l s} v] & 50%, 25%, 12.5%, = 6.25% A =&
Al zsto] A3l o) A&ttt 7 vl E 3} v & A 55 3ul? 7 wellol] 8},
Aol 29} FA g WH O 2 PCR ¥H§ 2 HRR 4 & ~3sto] 2395 & 524
% sboll YrERS T

5= 5a+= of&AEA 2] gk HSHA £ DNAE of 4k 21 2] & o of "ﬂ—‘jﬁ DNA 2} A A|
6} H]%E /\%1 o :’_ lng«] DNAZ _La]_o]uﬂ 161— MS-HRM H]— B Al 0}01 7}

Al 7 9] melting peak 3% 5 H o]t} W El 3} ¥ Huh-1 DNA«] H]goﬂ kA )
€l 3} ¥l DNA 9] melting peak 7} H] ™| €l &} ¥] DNA 2| melting peak®| =17] 2 H]| 0]
AA o2 Wt 21 ¢ 5 Atk

%= 5b= HRM ¥4 2 7} & melting curve ¥4 & 2 el =W ol t) HQEA
DNAZ] Z-7}ol whebA| melting curve?] 7]-&7| 7} $abahA| S 718k v v €l 3%
MM 2] 7271} 100% e &F5l (Hh A3 2] 7] 7] ALolell EA)5hE A&
Hol o), whElb A, melting curve 2] o}l %19 Area Under Curve 2| H 4 -& A 4F3}
W e s} v &S A 5 Qo) A A o2, 1] A Al 7 9] melting curve AUC
2 8] v €l 3} 100% A] 3= 2] meting curve AUC Z}O]-%, 100% ™| & &} Al = 2] melting
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[121]

[122]
[123]
[124]

[125]

[126]

[127]

curve AUC 2 100% B8] W € 3} Al % 2] melting curve AUC 2}o| 2 LpiE W58
wA AR MES FE0 R A 5 )

O 7AA o=, & Uwai%%ﬁﬂﬁﬂ$g$ﬂ%kﬂz
(exponential background)E A 7 5} 7] 9 3l], ¥ =% (T,, melting temperature) ©} &4
?ﬂw$y$4mMﬁmMaﬂﬂ§%qm%agcéﬂﬂaﬁgmln)
2y A el A o] 9 WM (dFAT) 248 A= 8H wll g ol =9 e &
TR A gepu| 2 E Aok vl A ol = e Aldbete] 7 25
AEF A %ioﬂ A A7 gt = A o] dsDNA %Fell vl #l sk &34 dlolH
g MM E AFE 3ok M9l o #ll [TL, TRIS] 5273k ol A 2 o -3 & A 5f
3}(min-max normalization)% =8l Ete] % Z7}o) whE Ze] dsDNA H] & &=
MI(TD)E AF=8t Wld 3} =58 =Fat7 98, 24 Al =% [TL, TR] -3t
el A MI(T)] =74 oF el A(AUC)ZL SE -ataL o] &, S3S 7|E o= A=
9] Methylation =& 213 4= ).

?

O

R
o

J

AN 4. A& A7
3 ol 1f] ctDNA=

v Ed9 Y aﬂOﬂ & ﬂﬂE@} Ofl gl Hhi o 2 gl 7453k # 4 DNA 7}
< &13sl7] 98], PBMC 2 Huh-1 (50ng/3ul) Al 25 NFW$} 84 35}9] 50, 30,
10,5,3,1,0.5,0.3,0.1,0.05, &£3= 0.01ng/3uL -5 5= 2] Huh-1 A| &5 A| 235150, 2+
559 A5 E 3 ul 72 wellell -F31aL, Al ol 29} &g WH S = PCR ®F
& HRR ¥4 & 333l o}

o} 8Fak 2] 2] &k 7FoFA| 3 DNAE 0.01ng -l 50ng7H#] 5,000 2}o] Ur% *s
Ab-gsto] WEl st F v e 3} &3} sZefo]l ) MS-HRM A& 33 51aL, el of
3 ko] FEFE PCRCq #k A L& WAl 8o 1t 6aoll YEFWITH = 6a°ﬂ =
Ebt vFe} Zo], 0.01ng (37FENH 9] DNAE A28 S o) F 389] Cq #holl A A1 2
slo] 50ng (15,200 7FEH7HA] DNAE S5 7HA1 71 53-8 & A3} DNA & 57}
o} A 8] x| sz AAR Cq ko] FAa7F e o] A3 e 8} SLefol
2 W] e 3} Zeho]ln] E3 MS-HRM ¥-410] 0.0Ing?] DNALE &34 o7 FZ
Al71H 5,0008] 0] AA]= H-& gl A a4 oz FFo| 7heEe & 5 A

= 10

|

=

t}ok3l oko] DNAE F-A41st UH A2kt v el g} v & 54 o] b5 g
S Y EF = mAUC (m
£ % 6boll YEFWITE & 6bell Ve ule) 3ol 7 AlE o] ol ufe} AUCHES]
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[128]

[129]

[130]

[131]
[132]
[133]

[134]

[135]

[136]

[137]
[138]
[139]

[140]

S 2 Ee] A ool whE wE st of - gkl Wi o B E 3} DNA7F &4
Bl Aol A A= W€ 3 DNAS BHelst 4= ol H A v &8 Felshr] 9
&l], v] v €l 3} DNAS} € 3} DNAE 14 8]4]510] 0, 1,2, 4, 8, 16, 32, 100 %°]

| 23] 5}0] MS-HRM 2418 7 8 3lo], 0] g0 wh& AUCZFS] W 3le] A
HAE Eelste] & 6coll YEFT

I 6coll YR uhe} o), v m el 3} DNAVF &A1 8 2710 A& 753 3
2 B &8 Zel 3k Ay}, v e 3 DNA 55 1% <= (methylated DNA 3 7FEh) ol A]
0% &5 9F 2pol 7k EA 8= 212 e = %L aL, AUCEEF} methylated DNA €]
H & g3 Aol M & & RebE G0 = Aok

upeba], B E21 0] A oo whE w e 3} o] 3 Fol WS 999% 2] unmethylated
DNA7} E A 8= A& A % 1%2] methylated DNAE AZ S == 52 A=
USRS 7HA = Al gl

AAl e 6. v W E 3} Zefolm o o3 HE U E F
vl el 3} szejolnof] o &) A% v} e E=%] g<1st7] 913l Huh-1

6.25,25.0, 50.0, 2= 100.0% 2] A 55 AF&3El T A Aol 59 gFo] =8 5tE], 3%
39] Ao A v el g Aubak stafolm| o] Ry E 1,0.75,0.5, = 025 ulL®E ¥
ZstaL, ol ol whel NFW 73] & 5.25,5.50, 5.75, ®£5= 6 uL = W4 3ke] =3 3}9]
=3

w2 3} sz etolm of vjw g 3} ST efo]w o] 5 anof uhet v E 3} DNAC] H 4]
TFo] wAlsh=A] gelatitt. wE s} sz eto] W o Q& 0.4 uM=E 314311, H]
W el 5} 2 a}olm o] %S 0.4,0.3,0.2,0.1uME ZFAA 71 A A PCRE =38t
At

L= 70 vERG vhe} o], Wl el 3t 7FQFAI 9] DNA B £©] 25% o] st = b
745, v e 3} sz etolm o] kol el s} sz eto]w o] 50% o] et -5 v E 5}

DNA #5& RIZHE7F U % mobAlt)

utekA, v e 5} Zetoln) gl Wl e 5} sZefol v o] WG Abgol of s HE W
L7t wolA, W& s o] W€ 3} DNA, ol & 9] ofDNAS] W e 3} o] -5 22l

7hsatach,

AN 7. G ) g Hhel o whA ] M EE o R E SR G AT
w93} Zepo| W I w] v e 5} Zeko| o] ¢ MS-HRM 41 S 414 o] 4

&5to] g2l thA Eake] W E g}l of 15 gol 7hsdhA] o v] s skt
A7F3 A}er 2 z}?} A ZRE 10mLe] S 53 T ANV E
Abgsto] A= ST (1,900g, 153). Al ARl A A A] g Hby & whe}

MagListo™ cfDNA Extraction Kit (Bioneer)E A}-83to] &2 34 0 21 F
cfDNAE FE3 A th. Al A ol A Al A g H & w} 2} EZ DNA Methylation-
Lightning Kits (Zymo Research)& A}-83l9] % ¥ cfDNA MS-HRM #2412 9
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[141]

[142]

[143]

aff o}&t M ghs X1 Y5t ofFAL A $HE ofDNAE v 34 & F 38l MS-

MS-HRM Master Mix= 3 30l whad} & 238} a2, Al Z % Master Mix S 96-Well

PCR plate(Hard-Shell® PCR Plates, Biorad)®] 7} well®l] 22 uL ] #35}a1, 2 A o]
29} FU e v © & PCR HH-g % HRR #4115 =3 315/ t}. PCR 2 HRM 2] ]|
tf gt & Fgha €151 a1, melting curve 3= peak S SFQlste] 7178k Algk 2

o ghate] ME sl =2 QA8

5 8ai= 717 AL 921 3 ghSF S} 119134 o 28 & 2mld A F 3kl
FehzrkE el skl o] 2E ofDNAE el ato] of skt A 2] ¢ 5 of Ing
cfDNAE AF§-3Fe] Zefo]m 23 MS-HRM S ¢ 275 Vet =oln), 117
A (ZFA)e] A A= B v e E sl v 25 9 melting peak-2- YHEFU
], 7k Ek Aol Hol Al g (H7FA)E 8 % 9] melting peak-S LFEFITE

5 8bE AT (ke $habol F oS 3 MS-HRM W& o] &3kl A 9™

T 19 Z2l g Aakel] tal 4 E g A 75 melting curve w4 0 2 UERA =
ojtt. ARl (5 A2 uiv|E 3} ¥ ofglo] T-3¥ DNA7E ] =of 54 3% A
B 7178 BolF=d vhel ke Do Al s (8742 vEshe oF DNA
of FL O £ %=1 7= I DNAE X 93taL gl A4 o= =

o

A == AX 712715 e oF 60% o] 2] 1FE3A) ofDNA7F A4 A<l 9]
cfDNA BT} =& W& 3} DNAS ¥315la 9SS &9l 7% oPmL uh 2} A cfDNA

o} o] w§- 2-& ko] Ak, o & S0] 100bp L 0] w]§- 2HA| 27k v e 5}
H cfDNAS A& sle] Dol vjol] EA)sli= ] 2ke] gl @fu}ﬂ DNAE H74].0.

A~
245259
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47 1]

[ 2]

[81% 3]

[T 4]
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o ot o

oo o0k o
® 5 9

=

—

4 44

—_
o,
U
O+
\O
=

[ 7% 10]

(743 11]

AE FF37] g Zefoln| A EE x s,

A7) viE st e sefoly 9 gv] wie sl ke refol = A &
ol Ak BALe] CpG A DS ¢l4ah= ch ol2] o5 ¥3}3}ar,

A7) v d s} Agdd retolw L 4] vl e g} oiek atol = A
7] 22l tiAF Aatke] TpG A28 214 O}L TpG ¢12] #4915 >33,
7] TpG A D2 7] 221 g d4te] CpG A ol wgke A<,

gl ) SAike] e s} o] - gl 25,

A1l AAA, 371 TpG A -2 wdshx 2l o4 Ak} v v e 3}
gl g AAbS A2 g2 A AP 7= AlAl o8] Mk A1, 24
=.

A2akel ol 7] M A 7] = A A= 8w e 3} Alo] EAl 27| = gl vl
o2 WMElkshE A9, 24 E

A2akol ol A, 7] ME A 7] &= A A= o} AL vlo] duto] B dlo] =
24 duto] E o] Hufo] ER o] Fojx]= ol A A e 15 o]
ol, ZA =

A 18l ol A, A7) CpG ¢14] 9] = A7) TpG ¢14] E913=, 7] ¢
gl g} gukak etol, Ag7] W] ek efo|, Abr] vl e s} gk
& elolw, iz 4] vl e s} gwbek ejo] 9] 30 ik o 2 RE 40
7N 7] ol el 1A k= A, 2 E.

A1gel oA, 471 EFA F91= CpG A D& E3sl= A, =44 &
A1gkel] ol A, 7] b =50 A 150 bp 791, A&
A1gel oA, 471 Zefol M= 15 WA 4071 71 & 288t 7],
ZAE.

A1gel AAA, G471 T Gt Zefol = A 3 gwer e
o] M=, el At ALY CpG 3= TpG ¢124] -9 2 57) o] 3 X &at=

471 (He] MlE s} e etolr gl vl u e 3} AukeF s2etol | o] Tm
abol; iz 7] )] miE st b =
o] ™ ] Tm z}o3= 15°C o] &}, 2 &
A1kl ghofA,
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